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Quantitative evaluation and machine learning of bioimages based on plant cell biology
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Fluorescence fluctuation analysis in cells and soft matters
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Refractive indexes estimation of living tissues
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An objective lens with a larger numerical aperture (NA) enables us to acquire higher resolution images.
Such high NA objectives, however, can induce the well-known optical error, spherical aberration. This type
of aberration is due to the mismatching of refractive indexes (RIs) between immersion media, a cover glass,
and thick samples like biological tissue. Aberrated images look vertically elongated, which results in
making observe fine structures blurred on the focal plane. High NA objectives usually equip rotating
mechanics, the correction collar to compensate for the spherical aberrations by adjusting the inner optical
path. The correction collar has been designed to adjust the thinner samples, like a sliced brain tissue just
under the cover slip, for example, a standard water immersion lens shows the best resolution with a sample
that approximate to have a refractive index of 1.33, and a cover glass that has a thickness of 0.17
millimeters. On the other hand, in the thick biological tissue, however, it is almost impossible to manually
find the optimum position because there is no quantitative index of the correction collar's optimum position.
To solve this issue, we have developed the fully automated spherical aberration correction system,
TruResolution (Olympus, Japan), which has a motorized collection collar, and an algorithm to calculate the
best adjustment based on the contrast of taken images. Taking advantage of TruResolution, in this study, we
further developed a method for Rls estimation of biological tissues. RIs of the samples can be inversely
estimated from a gradient between the optimum correction collar position at the two different focal planes.
We verified that the RIs of the RI-known samples were correctly estimated, and we tried to estimate Rls of
the transparent brain and living brains. Using this method, it is expected to be able to estimate the Rls of

any biological tissues in a non-invasive manner.
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Understanding how the brain functions is one of the grand challenges in modern scientific research. Similar
to a computer, a functional brain is composed of hardware and software. The major bottleneck lies in the
difficulty to directly observe the brain “software”, i.e. the rule and operating information used by the brain,
that might emerge from pan-neuron/synapse connectome. A recognized strategy for probing functional
connectome is to perform volumetric imaging in brains with high spatiotemporal resolution and deep brain
penetration. The underlying bottleneck, in my perspective, is that brain is composed of thousands to
millions of densely interconnected neurons, spanning millimeter to centimeter with continuous spiking
activities, and no suitable tool is able to study neural connections and activities in vivo with 3D subcellular
resolution in any location of a living brain. The challenges include not only penetration depth but also
imaging speed of neural networks.

For thick-tissue cellular observation in neuroscience, two-photon microscopy (2PM) has become
a mainstream imaging technique. Here we report our recent progresses in enhancing volumetric imaging
speed of 2PM [1], with a model animal Drosophila, which offers a small brain with sophisticated function
and genetic control capabilities. By incorporating optogenetic stimulation tools and an independent optical
stimulation path, we demonstrated all-optical physiology in the visual pathway of Drosophila [2].
Furthermore, to allow volume imaging deep inside a mammal brain, which is typically centimeter in scale,
we develop two-photon volumetric endoscopy [3] by integrating two gradient index lenses, allowing in
vivo imaging of neural circuits in centimeter-depth brain regions with high-contrast and sub-second volume
rate. If time allows, I would like to introduce our very recent results on upgrading the volumetric speed to
be larger than 500-volumes/second over 107 um? size, via combination of 32-beam parallel lateral-scanning,

a ~100-kHz axial-scanning acoustic lens, and a 32-channel photodetector, enabling data rate above 10 GHz.
[1] K.-J. Hsu et al., Opt. Lett. 44, 3190 (2019).
[2] C.Huang et al., iScience 22, 133 (2019).

[3] Y.-F. Chien, ef al., Biomed. Opt. Exp. 12, 162 (2021).

E-mail address : swchu@phys.ntu.edu.tw
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Mitochondrial self-preservation mechanism found with bioimaging
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MRFRFEZREITHMINGE Ch D, %< OFF T, MIN CIEHBBEFEMBREIIHEA L
% (bR P LR) DBEESNTERY, 2 bay R TR 5iEMERSE RS A O 24
IO TREITZEEZ O, MRS TE e, BUUEETIC, RBAELIEEmRERZ RET 244
TR OP S TWD A, FEZ T AT L <o TV,

S U RYTIENEZERATZ 2 N UBRENIIC LD ATP 2/ L CTW\W5, e kU BRE 0
B ChDHIEEMEBILETHE, —ETIERK 1 OLHICEHT LI &N, M OEHIIEE
TINEPARAEM TROOLND, L, TDOA D =XLRR, ME~ORBEZIIRHTH-T-, K
HRTIE, 2 b RYU T CTHRMICAE L 2 —RHNRBEN OIS, EDOX IR D D0,
S haVRITIREDE I REEELT-LTONE, A A=V T OHEEZRWTHERE
WET 25,

AN, MR~ 6 I ha RUTEZEHPBEL, X b RUTEFOREZHBIELTCI bR
U T REFBEREEMET ZE Z LT WS EZT N CEBIZ 2 LT W0 & g
Lz, TORER, I ha v KU TWNERD p H 3 EWRHS , — W72 IREENL O TH I OBERE ASHE N L |
Fo, EHMBREORLERENZD 2 ENShotz, MA T, —HARBEEMEBZ 1D 5 &
R harRUTHEO pH EH L, HEBEEOBRAENIN L, 02 b, Rk
BALEEN, EVERBEOREZIH T HIA DAL THDHLERRTIENTE D, VRV Y
LTI, FEMA R L7z uy,

ﬂ.

1 MR h=ar RU 7 oREE
A< RZTWEONI b R T, B 6 B TRINR/KEAS A OMABRE, 4 28 TK
FA T UBEIONRT L ANRE STV,
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Drug delivery system to control mitochondrial function
OlHEBE ' FEHH '

NS
OYuma Yamada ', Hideyoshi Harashima !

! Faculty of Pharmaceutical Sciences, Hokkaido University

SHIEREE A T HINT L RUT I3 4 723 B DI H SN THRY, FEEBIRIR, 28 - EEOMERE, 71
TP ATV ADIRBEIZRKELERT DA NI FTEL THIEER R TND, DT, Iha RUT ~HY
77 ¥ %53 % Drug Delivery System (DDS)iZ, £k % 7253 B OAFFEIC R ESH KT A EHIFFS T D,
INFETIZ, bR T EIERE LT Drug Delivery System (DDS)A3\ Dl SV CE 728, 261y
T DRV A RERIR T DT | Fo VBRI E O @ RIS 5 DINa L RU T ~ DT A
#CTholo [1], Fexlx, Iha RUT IR TIER IR G - 0 R A IR L | FE B AR S7 (B
BB TeE) B AL TWARIZER L, IRa R T EIEREN G v Re72 ) /7 /LR DDS -
MITO-Porter Z& R 7=, REEME I, [IEEL G 2N L CNE D T2Iha s RUT ~E T 5720, 5525y
FDOYPERY A X ZHIBRLIRV N, IR BT LG MO @O IR E AL O BRSR 21T, 100 FiLL o
HLRR D A BIRa L R T @& A TEY AR — 2 (MITO-Porter) % [7 &4 2 F T ILIZ [2], ZHETIZ,
ZUNTE B, O HEKER Sy 1- 7R E DR < 7243 F% MITO-Porter (ZNEIL | B8 flifuIh=
RUT ~D 53 F L2 EFIL TS (1],

BIFEIX, MITO-Porter DBAFRAFIE CTHE~7-Iba L RUT oy s fifli e ek b U, By B e - i
IRFEEBIZRIEE T VIR T DI ROMRELZ L E LT 3L FIRFFE2 B L TV D, AGHE TIX,
[Rhar RUT 2R E U= BB IR ERIG | [3]. TR AR BTk DI ha s RU T IRFREREE | 12>V TR
T2, Fio, Iba RU TR EFMIaZ xS E U, M B IZRFH U7 TaR AR BB T 2Iha R T ki
L. IBFN R il 5 B EREMFEERE IS ED TD, TORFEEL T, [ERINa R T 44
W& LTI IR DL A DI Fe 4 D | 169l RNA & MITO-Porter 3 A7 L% VN CIEET 55
X0 ISP RUT R EE IR RNA ZRBBELL TS, Ifar R T RERGEZ [EIE S5 F TR EIL
72o ZAVETIZ (RNA [4], mRNA [5], rRNA [6]{ZAHENS 75 H fIRE Ch o F A E L TR0, A T
IXINDDO R EINT L R T AAR L LT B AR THERERIEI O FEMBI & L TR L2 W,

AR UL, Fox OBFZERRAE . OIMIIba RY T DDS 28§58 612, b= RUT DDS 38
AFARA—=D L TFFRINCE DINICEBRTEHDONG & O F#m LIZ ),

Yamada Y. et al, Adv. Drug Deliv. Rev. 154-155: 187-209 (2020).

]
[2] Yamada Y. et al, Biochim. Biophys. Acta 1778: 423-432 (2008).
[3] Satrialdi et al, Chem. Commun. 56: 1145-1148 (2020).
[4] Kawamura E. et al, Mol. Ther. Nucleic Acids 20: 687-698 (2020).
[5] Yamada Y. et al, Sci. Rep. 10: 7511 (2020).
[6] Yamada Y. et al, Mitochondrion 55: 134-144 (2020).
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Application of scanning electron microscopy in biology
OMHE Kifif
JBJNER B B
ODaisuke Koga

Department of Microscopic Anatomy and Cell Biology, Asahikawa Medical University

[l ®iz]

EWEY BB D AERTE THEMEI(SEM)IE, Z vk TR - MR O LR GD)IRAET I
SFIH SN TEIR, IEFEOEERBICHEN, ZOHANKELL Lo TETND, %;Tﬂiaﬁ
T, [SEM OAEMIEA | 122\ T, FL7z b & BIRANRWHIEE FLIZHR T 5,

[SEM Df5 5]

SEM [ZEFEHNORAET L2EFMEAEHIE T, 220 bRAET DA REF(ZKE
(secondary electron; SE)<° i+ 7 1-(backscattered electron; BSE), etz jt(cathodolumlnescence, CL).

X 78 )35 2 & T, REERE O 3D IRk E A A —UF 52 L3 Tx 5, AT
4B ClE. FICSE & BSED 2 SDOEEE VTV 5,

[SEE 5% H 7= 3UBHER ]

SE OFFHIL. REIOREEE ST v VESN D LV RUVMEE NSO NS (= VR -
RAZNER), OB ONEEDOBH LB ARG TEHZ L ThHEEIORT 3D ST X
SE DIE 5 AV 5), SEfE 5 Zfli-72 SEM EHBIEIEDREIT., (AR NbDER 2D K DI
T4 THY, HZRETEBEBITEM)ICIEARS L ZE7T, B JS CCLREELTLEND D
ARHE AV, 22T, FRERRUEHERNE & LT MBS B 2L (A I U MEEE)IC DWW

TR T 5,
[BSE 15 5% A\ 7= slBHERLE]

BSE &— FTI%, RAEEMRT D PR TR BIKGF Lizay 87 A MEFE= > T A 1)
ERASTHILENTES, 2F0, MRAOEESCEAIIHNEIFAI VAR YTV, ik EOH
ERNOIX, V2 N T A ML BESND)BE LI, REIOME SRS 2> b T A MK
END, ITEOEBEBIFICHE, BIEICEME LM 7 e vy 7EOBE(T o v 7 7 = AA A—
DU )RR R T OBl (R v a v T oA A A=V U R ERELE D . Th b DK
Wins e o 3D-SEM HiAlT(FIB-SEM, SBF-SEM, #fib)l i SEM {E) DL 7> TW\W5, 22T
%, Ao &R0 3R TG SEM VE] 2 ISR L7cwn &S,

[Bvi]

A, SEM OB AT EIC BSEE 5 2RI L7z 3D-SEM iR i & 72 0 5o 5 43, SEfE
TERMM UTIckkx 2805, REHICEBREZFEREZGEATIND 2 L2 ERTIIR LR, 4%
t. SEM DA ARSI IT DA REME A ER L TNE N EE X TV D,
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Observation of the dynamics of subcellular structures in living unstained cells by
apodized phase-contrast microscopy
O BIRKET 1, N 2, thaME T L BN L TRIB(E L. fEWRECRRR 13
LR - ML, 2EERRME - NA F AT 4 b SIEGHE -

OKentaro Shimasaki !, Kaoru Katoh 2, Yuko Nakamura !, Kyoko Saito *,

Masayoshi Fukasawa !, Kentaro Hanada 3
! Department of Biochemistry and Cell Biology, NIID
2 Biomedical Research Institute, AIST

3 Department of Quality Assurance and Radiological Protection, NIID

TR A X RAARZEET, MAEZEICF A O e (HifaZe EOJEBEN A DT ) A4 X)) &5
L. i 7ot & i 20 EE TH 5, HELOBREND 20 Fd £ 0 ffl L72BE, 7R
A X RAARZEORGFTHERIZFE U225, B A T OEEEALRCBMERAK, WL o X%
FEOm IR, BIEOUEENHE Th 5, ENURGYENIFEITNCH I8N S Tz, e O
WERAWET RE A X RNAREBEBEE S AT DL T, TENAA A=V T HFE R LT E A,
R 2 TR BERIR &0 SRR IE (R 70 & OO e s (R S MBI N 2 B) < Bk 128, SEYvf - FRREET
B CTE T, BIRISNTEERDEDOA NI R I LT 200G RFEET D7D, @AV T x
T~— I —H BN LTI BN LB LT 2 A, W OO F VTR T Ear b T A b
DIBERLHMNC L= — T BRFFHEA L TWDH T B oTe, ARIORERTIE, MHEZAE+
WHDTATENA A= TBIERZ N ORI Lo, E2FA 1L, ARG 5
faNENREZE b A i - B2 T 25 FB L L COMBBAMEEDO A MMEIC L ER LTV 5, £ ZTET,
HEE SR (Replication Complex: RC) ZAKT 5 Z LR HLDH 77 AG{ RNA U A VA% E
TN & LTS OBIEZICEF LT D, ARRIZEWTR, BAMRY A VA2 IS E T
HIfIZI17 D RC R0, UANAZ NI EDREER T REA X RAEEBE CBIE LT —#
IZOWTHFEI L, BYUEFFE~ DO RIS ORI DWW TE R L2,
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Live cell super-resolution imaging using organic small molecules
Ok Rl 12
'A R WPLITOM, 24 R - B BRASER)
OYoshikatsu Sato':2

! Institute of Transformative Bio-molecules

2 Graduate School of Science, Nagoya University

HEDEIPTRR % 8 2 5 RGO BILGIZ L0 | B A A=V T OFETETETREL
2o TS, ZOLIN—Ry =T OREE EBICHBPED LN TNDORENEBEETH D,
WL NI B LGB RN IR OOV — L Th D . ZNEIUENTZFFEDR B D,
ARETIE, ZOHTTITHERI P FU T DNA 27U TE 5 0AM/NMI & LTk
W& 3 L7z DNA Yufath 3R (Kakshine) D 4y 7-HEE 02 ORFE, i HEPH 72 & & Hiis, FAD
BT 24 ERBRY: T VAT +—~T 1 7y FIMERT TR b o il ORFFERCR &2 #ed 4
5o
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Machine learning approach for discrimination of genotypes based on bright-field
cellular images
EIARER 2, TR 134, OYeIlfieds !

LREFERANRAIZERT N THRENI et o & —, 2 — IR EVE N R a Vv F v —, S RERRMIE - BoR /R
K AT BE  TT =B A—T A ) _X—2a TR T 8 A B REE R E A pk
b sest
Godai Suzuki?, Yutaka Saito3#,OToutai Mitsuyama®
!Artificial Intelligence Research Center, AIST, 2Synecoculture Association. SAIST-Waseda University
Computational Bio Big-Data Open Innovation Laboratory. “Graduate School of Frontier Sciences, The
University of Tokyo.

Morphological profiling is a combination of established optical microscopes and cutting-edge machine
vision technologies, which stacks up successful applications in high-throughput phenotyping. One major
guestion is how much information can be extracted from an image to identify genetic differences between
cells. While fluorescent microscopy images of specific organelles have been broadly used for single-cell
profiling, the potential ability of bright-field (BF) microscopy images of label-free cells remains to be test
ed. Here, we examine whether single-gene perturbation can be discriminated based on BF images of
label-free cells using a machine learning approach. We acquired hundreds of BF images of single-gene
mutant cells, quantified single-cell profiles consisting of texture features of cellular regions, and
constructed a machine learning model to discriminate mutant cells from wild-type cells. Interestingly, the
mutants were successfully discriminated from the wildtype (area under the receiver operating characteristic
curve (AUC) = 0.773). The features that contributed to the discrimination were identified, and they
included those related to the morphology of structures that appeared within cellular regions. Furthermore,
functionally close gene pairs showed similar feature profiles of the mutant cells. Our study reveals that
single-gene mutant cells can be discriminated from wild-type cells based on BF images, suggesting the

potential as a useful tool for mutant cell profiling.
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Imaging analyses of low molecular weight bioactive molecules by the development and
application of novel probes
Olpfrfes 123
LR RN . HRER BREEIER. ST I &S
OMutsuo Nuriya .23
1 Keio University School of Medicine, 2 Graduate School of Environment and Information Sciences,
Yokohama National University, 2 JST PRESTO

AMBROBMIZIBN T, RTHEMT S, AIgUERIEFICRmARFETHY . Z O FHILAF
FEZRBWTIENA A= I RIEFICANTH D, B F X7 EORA LR, £ LT
REHAFEORREICEY . INDENGERDERSTICH T L LT, AT 2 2 &2
REL 720 | EMAIEIEORBIZRERTHEEZ LTS, L, FEBICIE, 4bRBEEAX
TWRWIOFNRELFIET D, EDE <, AMmBIGIIEFICHERERZ R, KOFED
NIEECH D, ZoHiciE, HE T B B S OEIRE ST ORERE RO B 7
EMEEN., FTMRR TIIRZENE DL < &5 1,000 (2 b7V MES FEO S O
Thbd, ZIT, #HF U ATHETEOEFEOSFREFD, WA/ W E b 23006
FTHOFEN 1,000 BEHD, 0K HITKE RIS TR0 T EAIEEYE AT 5
L AETFIMEE, 2L TCENIC R DA FIEERRESELLTLEY, XoTFr—74 L
T S22, 2O XD pde# ZIEOBA ORANR | ARy RAFEEDE OIS, £ L T%
T K 2Rz A TE Tz, ZORWEFIBAT 27201203, Hiie e Al dUbIEDO B S LB A R
Th b,

ZORBEA RIS D12, Fox I TTE, TAF o Z TEOISHEZED TN D, RE 2 JFTO=
BB OT x0T, AERPICIIAFE LW DRI 7 7LD, Z L THTEN 251
JELIEFITINE L, ZOMINC X DB T ~DEBEER/NNRICIED D ZENTED, BT, 7
NFR AR, TYRERBRNRBRILGSET D2 EN0, 7Y MR EaREREICL5Z20%D
A TE, o, IV UVEELICE 2B AIEETH D, ZNHDZ & 2#EA, Fxld, KoT
BMRREIMEOT VX H 7 - T —T OIS LIGHEED TWD, AEHE TIL. ZDHEMD
ISABICHDLT IV BT « R—=s32 ORI ISR OB R 5,
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Prediction of endocrine therapy resistance in breast cancer by immunohistochemistry
using nanoparticles with ultra-high brightness
OrgM=EHi L, dbAfRsE L AHFE 2 LHTE 2
VRAER - B R ERWEY R, 2HAER - B B R FUR - NSRS B
OKohsuke Gonda 1, Narufumi Kitamura !, Takanori Ishida, Hiroshi Tadal 2
! Department of Medical Physics, Graduate School of Medicine, Tohoku University
2 Department of Breast and Endocrine Surgical Oncology, Graduate School of Medicine,
Tohoku University

THERNVEYZA MO U OZFERTHLTA e UZB K o (ERa) 1, B FOILRAD
B L R B %%t# EDRFN BTN D FHABE DRI T70%73 ERa B EZ 7203,
%< @ ERa HHERLA ABE X, WAWRIETRURINICIBRE SN D, LosL, AR ABE D
PG VAN itmm%@ﬂﬁhﬁﬁmﬁm%ﬂm PIMEEIZ S L2 3, Z OS2
IR A RBLER SN TV DA, ZTO—2& L CHIEAN T < &4 it I O E)
WCAFET D ERoWC LTS SND 7 v A =7 N THEEZ LN TEZ, LML, 4o
ERo [ZZDFEENMETH 5720, BAFOREMMILTIE (IHC) TIRE RN B2 b ¥
L <, et L ORI E ICAF/ET % ERo ORI AN N 0 ETE DB 2 THITE 2728 5 8%
FRES LTV oo, Foald, JRA BT U7z @i a7 2 ki (phosphor-integrated dots : PID)
Z AT S iR L5 (IHC-PID) ZFIH L C 2 DR R U, FL23 AU RSE O Ny WAL
OTHZWHAM ORI A B & LT a it 7=,

ERo DI BLEN 72 5 ffakk 2 VTl T v v 7 0_5 7 0 VU 2 ERLL, BICRTE
4% ERa 22U T IHC-PID %17 - 72, ERa Z m 5 B9~ 5 Mllakk, ERa 2 PR EEIZ FE B3 5 Ml fask,
ERo OFBLAME LTS KL O ERa 2 MMk, UL =DM T PID OFERL 4% ~d PID 227
NABICRe D Z R RENTZ, &5 L7 PID A7 % ERa @ mMRNA EED Y 7 L4
A 1 gqRT-PCR HHIITEFR L OVFACS IC K D IHRL K /87 B ERMRMT & Ll U, W 2358\ VH BE R A%

BRT & EMERR LT, WIT, BB ¥ —% AW T Hela Aifa ok L OHIlasM s &
NEIVRFRIZ ERo-EGFP Z 3Bl 4 HMilaa BN L, PID 12 & 2 RfEeHii #1772 & Z A, PID
OSSN B L QIR S CENE EGFP 4L RITET 2 Z L 2R L1z, 2R DOfEE
226, PID ZHWTEOWNSO ERa ORBLELZ ENENFHMIFRETH D Z LSz, Llko
fERAZ 1 &1, ERo BHIMEMER2 F2MEFL2Y A D 65 A D B O/MARY) 122\ T IHC-PID 7Bk 217
VN, ERa #8f., #%W ERo, £4F ERa DZNEND PID 227, B X OB ERa & 4+ ERa Dt
F (ENR) ZHIE L7z, ZORER. kot (DAB) M- IHC 12 X 535k (Allred A
a7 HA=27) R, IHC-PID T ERa M EA JIE L7721 DIFIEIZE A~ ARBFFED ENR 2 27 1%
BAEFHFOKT (p=0.048) 3 XOEFRAEFWM (DFS) (p=0.007) EHAEICHBEL TS Z
ENYINoTe, EHICEERMATICE Y ENR A DFS S Lz T FRIKFTH 5 Z L3S
DN 0 | I ABE ORNFWEIEREEZ TRITE 5 2 E RS,
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Investigation of intracellular crowding environments and liquid-liquid phase separation
by measuring water in a cell
O kA0
FAL KBS
(OTakakazu Nakabayashi

Graduate School of Pharmaceutical Sciences, Tohoku University

WA, 2 X7 B OPREDIEF IRV IREE (1K) & #VIREED ZFHE U 50K -1RFH /7B (LLPS)
D, FRCHMIRAEYZOSFICBE W TIER 28O TWD. IREER L EONTEE N MIZIZAE U
&EIT, MIENIEERIZ LLPS AL D Z & i3mbit Tz, LavL, AMRIEENZ 1 Cide <,
FREAFBIGII % LT H LLPS O 7 G- 23 FHR O T X, BIfE O LLPS HFE O 2 fE> T\ 5.
F72, ZTO LLPS 137 vV BIRED AL — RPN TEL S Z LA BEHR L TWD R, £
b b HPITRREAIR O & O 78 TEnnwg) B L ITa<RR5. Miaofidn2r 707+«
T EMEHIIND BZ R BN T E DRSS TIERITIRAE ST FRMBREE TH D,
ZDBFTTIT 4 U TRIRICE ST, RN H D F N ERKIR DRSS B K O RE S ZE L
T5ZENMESIINTND. LLPS b FHRMRED —D L L THARTZENTE S.

Fexlx, LLPS DAL D53 A B =KL, LLPS &5y HHMEEREE & OBfR, = L TN D DX
YRTBEOBHALD T AT I 7 ANZONT, HIBERNIZH KD T~y RORENHIE LT
WH L P AEBREE S LLPS &, KOWIAERG FRETTOIREETH Y, 4 F TIHEIT-RE
B LI ThiCE iz, LaL, KIZEHT D L, KOBEITREORE & K Hp 0B
RIZHY, KOBERENS S FRHERFOEREAAITO ZENTED (K 1). EKITHEFIC
EIRETH D12, HIRGF0A & OPRELEITH L THUE TH Y, KOT v Ragl
FEREYE & LTINS D T~ 2 AL bV RE
THI LT, WRENOZ 7 BOWRE, ik, K e, Ytoptasm
WA ORI DRER E % F A7) —TFF \ \
DI EMTED. T~ HELREIIIER 1IN T &

MR TH DD, KOREITIEFIZEW DI, H

WHIRGICHETCELRMbHD. £, KoFn N

5T 5 KER-ADELBLND THEMEDLH 5. Wk ——> w5 Waverumber /o

ARETIL, KDOT~ L HIEE FOT-HENOLS T 1. (A) HeLa 20 O-H HiBEIREID 5 < > A A
i —2¢& B) REMBEDIIUARY ML

RMEBRBEOE R M, MIBNERERE 2, S 6I2H-  3000~3700 cm™ 0 O-H #ERESE/ N> RIZE VT,

WA L, HEEZE L, WA R AT o ofh QMRS )b/t FRRATRC, ART

RAREERENT 5.

1. M. Takeuchi, S. Kajimoto, T. Nakabayashi, J. Phys. Chem. Lett. 8, 5241 (2017).

2. T. Sugimura, S. Kajimoto, T. Nakabayashi, Angew. Chem. Int. Ed. 59, 7755 (2020).

3. K. Murakami, S. Kajimoto, D. Shibata, K. Kuroi, F. Fujii, T. Nakabayashi, Chem. Sci. 12, 7411 (2021).
4. D. Shibata, S. Kajimoto, T. Nakabayashi, Chem. Phys. Lett. 779, 138843 (2021).
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FERA AR5 TOEREHE DR
O T8 P2 AJtoeil 2 KMaL+ 4 wils—# -2
VIBURHE « BARA T = AL PR - AR

RN I3 MRIZRE SN D K 2 RIED WA N T X T NFET 5, ik, ThH DM
NR—RFR ) LS, TOERBITMEAKOHHECRAON DI L > TELN DK (R
a7y ) ThadIZ ENMREMFORY YT ElaoTnD, HBRILIEX Vo RT BN
BREN T 2T T 5 — T, MIRANORECERELE O X D ICHOEENE X T2 00, Zi
NAFISBEIC D L 9 IZHF G L TV ADNICHOWTIIRHTH - 72, AT, MNTHF
O 1 1A Bl%2 Cx MBS CBEMEEL VWS Z LT, B/ME 7 a0 3— R A UFC
(Fibrillar center) FEIRKNIZ/RTET D _DDREF, VAR Y —ALAORNAAGKIZE D HDRNAKR U A
Z7—®I (PolD) &, 5N TUBFZ#EL CY AR Y —ARNA#EME T (tDNA) OIES BV 28152
L. b&b &SR TH DB/ IMENICE W CrDNADOER EHH] K - CTHriz iR (A
DI SID Z EEH LN LT,

HE BT O TV DI FIRAE TIZPol IIZrDNAZ n~F o E T2/ 5 2% —JEA L. rDNA% #)5H
LTCWe (Mook) . —J5, EANC X Y Pol IOENHESND &, Pol I3rDNAMNS X
v, HHEIZBOES) & 720 | B/MERNITIREME D EWE R 22N & 72> Tl > Tz (Ko
F) o Tz, b MEEWREREBOFIA L 7 5 A BAPol 12 RBL S5 Z & TH REROIERRHSHEL L
Too BEEWZ L2, ZOEREMPol DX IEFRIIH LT RIT Y MR AT 4 7@, ZD1EH
BRI 2> D ER G BIAARIR 7D BHRAICHERR SN 572D TH D Z L BbhoTz, Db, B/MERN
T OB ARG BECFE 5 T DNADEREANHI O A 7 = X LN S0 E e o7, RPN EEDS U R
V—LAORFEIGERT S e MEEMREDORKE E 25 Z Lnb, 20X ) eHifue Bg SRR
BOBENET = E AR SN D,

4 B/ IMEAN TR 2 2 BT 2k o B
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Synthetic Biology Tools to Manipulate Membrane-less Organelles in Living Cells
Ok Fgt 12
VEREKRTE L AR - Ak
2JSTERATO it = = — 1 43 F-HeAfy
OHideki Nakamura *
! Department of Synthetic Chemistry and Biological Chemistry, Graduate School of Engineering,

Kyoto University

2 JST ERATO Hamachi Innovative Molecular Technology for Neuroscience

AEETHRONCEBEREDO X LIRS A T v JICES LT TELEEA LT R T
1T, B HICHIEER K BEEL S & O BIE )N & Beall ORI EAFFE TL < OFER ZHED TV E T,
ZHNOIEREA N TR 1, FFIZEE —EROWEPIER 2 b 7202 L BERFR O 5 HIZHE
BTN TE, BETFREEZNTOMMEID b GELT MR 7T v R & filE AT EE
BMAHZALTHDHEZZOLNET, EHIZ, ERITHON TV ARD 0Tz, & O RIEREA LT
X T DFER - BELHRNTEY , 25 DAFIERICOWTHE R DO HEENF-NE T,
L LEL DA, EFEANT X INEREIND Z & (20 0] OERNERZ HEERNIC
RREET 2 2 L3 LW ORBURTF, EORKROERIT, 4 X 7oMiaN TR AL T 1 T DES -
BEl (20 b 0] ZEETHHMBPEE LRV & T, (RO LR TH 5 \IEFMTFEIL, ¥
YR BORBOBEIRBE LD T2, BAELT X VR BOBRENEL L, FEEF LT RT %
OB EZFDLDDERLEHSERAT D LN TEERA, EKHEHTEL, BERAV ST
FROIEREELEELHDOTHY, T L HIFBEANTRT OES - HEZTObODEXRE WD
ZElTTEEE A

INOOREEIRT D720, AL, 19K % -85 Z&ThmEx BT 5] 24 HET
BRSO G LT, EEAN T T OES - By, A T-MRNTAHEIC [
51 T =N EToTCEE LI, ZOWMET, A ML AZHETOMBANTERIILD A
U AR AT U, FEEA N TRT % (5<% Y—/LIPOLYMER, £L T [Zh7 ] V—
JL ActuAtor DFIFSIZEED L& Lz, AGEE TIX. DS oOHOME & FEBRA LT R T
WFFEIZ 31T B B R FHIROIERICOWTAROREABEE L LET, T, SEETHD
OFAMBAFEIZ OV TH TE DR THEM L ET,
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(ODaichi Yoshida', Itsuki Kunita?, Masashi Toda®, Haruko Ueda*, Takumi Higaki®
!Graduate School of Science and Technology, Kumamoto University, 2Faculty of Engineering, University
of the Ryukyus, 3Center for Management of Information Technologies, Kumamoto University, “Faculty of

Science and Engineering, Konan University, SIROAST, Kumamoto University

TP FZRR A IR U TR R A ST 5, PR DR E I TOE0/K 7R & OB IRIESHE
R, BECHESER EICE VAL FRAROBRBICHFET 5L B2 TWD, vrA X
RFNET 7 BRARIRD YA AR/ ENZ LR ENLELSOLET Y E L THNLRTEY,
HHEMERLEH e E RO R D BGOE R L S T\ D, ARIFFETIL,
ZOHTHHEM O LRBAHIE I RIL L U CHB SN I AV 0 XTERRIZER L, vaAa X
RF DA XIFF KO XTIk %[RRI KR U7z xif xik —H28 BARITAEZE M s U 7= T g
L, SHIZ4HEEDI AT X
Ze RAE U T2 NEZS BARITAEZ A0l el
W L 2 A VRICZ2 D 2 & S
I T3, (Okamoto et al. 2015),

FAT= BITHEY) O BB HIEH & I A
XI DRz fE 5 Z L2 HE L
T, IA VY XIERRIZBIT 5 8L
DNLAEMEE % EEAIZFHE L7z, B
RO =WoeT — & B E L O IX
WS EE CTRFE L 7o) O STAK FRA
> AT M 7= (Kunita et al.
2021), BFAERE (Col-0) . xif 25 Hpk,
xik 2 BER, xifxik _EEBREOEZE
3 K OB D ST AR S & FRRERK L |
AL D A FEHh 72 & D FHA A Sk
L7, £, FEBRKICHET DR
M 7B G 2 8 Bl 5 72
2. BEE 24 FEE BB IS 21T
W, ORIt (XYZT) O &g & 3
Wi L7o, ARRTIE, —HEOMIHE [ oo 9 XFBHEH (Col-0) (7). xifxik T
R SNBSS NIROWMERES gk F) omifg (1) 5 XONIKF#RE (F)

DWW TCigim L7720,



P2

WINEHES VRV ERICI BRRERICLSFERES S URRMEROBEEL
Quantitative analysis of cotyledon shape and pavement cell morphology in
RICI-overexpressors
OIZE || BEEE— 2. SFFF 3 R ¢
VREACK « Bt - BARBIEE. 2 RBRATER - B - B,
STUINER « B+ B, 4 REAK « [EBRSesmh B it ZE et
OKotomi Kikukawa !, Kouichi Soga 2, Hisako Takigawa-Imamura 3, Takumi Higaki 4
! Graduate School of Science and Technology, Kumamoto Univ., > Graduate School of Science, Osaka

City Univ.,* Graduate School of Medical Sciences, Kyushu Univ.,  IROAST, Kumamoto Univ.

Y OIE DERLRE SIE, B T 2 H 2 DML, BILEICEEEZ TS EE X
HALTWD A, 28E & IR0 BILRIEIIR ISR 2 SN2\, %< OXTIEMPY) OREREZ TILY
7 = R VIROHIE RN NS 5 KO ICR B SN TWD, T OV 7 — XU RE
TR I I NERE B 2 X7 B RICI SFE L TS Z ENASRBO LN TEY . v a A XFXF
RICT 8 IFE BLE OB ML TIEMIMER D S 4, ME S HOEREE & 25 2 En@miE ST
W, I THAIL, EYOSRE SMRORBRAERES Z L 2B L T RICHERPEHMKE Y — L
ICFEERRE B L ORI O TEREMRT 2 D T B,

RICT ISR BE CIIFEREL I L2 7 B BICFEEERBEBIC ML NS S RE R E 23380 b L,
BEZ 14 HHUBETTEORBIEKKEICBENSE LD Z ENghotz (K1), Wiz, HES
BEMMEE G O S BUS & BB S EAbEIC X B IR E Mg EE g (K 2) 1235 < M rEfi
MraqTo 7oA R, FHEmMENRD LI BREARB L% 14 A B CRAMBERESED LTS Z RN
o lo, WIT, FHER TOHIROIEREBIE N 4 U7 #F % 14 H B O 735888 7 2 1ERkK
U CHRMT LTofESE, RICT RIREBIR O R LAMLDIE I DR L TWDH Z ENB LN o2, F
7o, BT BB R BRI DWW CREMIIRE DJE X 2 FHI L 7o 5 R . REMiasE D X
DKL TS Z EARaniz, Y EORERIZEI D, RICIEBRIFEH 5 Z i = L= flakEo By
2 K o TREMBADOFERI DL T M A~DONRA R EREIER & ¥ 7 — S XV RER A 8 e
biv, ZTORER, FHEBEOFEBRENSIESESNZEEZOND, BUE, ZOMGE T
HEERE T NN HHED TRV | ARERTITZ ORI CTRBRNTH e R i I D
Thikam L7V,

14 DAS 21 DAS

7 DAS
Wild-type ? Y
(Col-0)
RIC10X
? RIC10X

1Tmm

X 1. +HEDOEREZA L, X 2. #EMADE® T AT — 9
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04 XFAFFEIZE T B REMIAD T RERS B4 2 O B HHEE S A2 AT

Ultrastructural analysis of the early stages of pavement cell morphogenesis

in Arabidopsis cotyledons
OMHER", EARE 72 EE?, Bk —me, k!
VAARLF R B, P HARLF R - AR, CREACK - IROAST, *IEBCK - A
OKae Akita !, Tomoko Takagi 2, Takumi Higaki 3, Seiichiro Hasezawa *, Noriko Nagata >
! Dept. Chem. Biol. Sci., Japan Woman's Univ., ? Laboratory of Electron Microscopy, Japan Woman's
Univ. * IROAST, Kumamoto Univ., * Hosei Univ.

% < OBMFHEREMZIBNT, BEOR BRI ZBERE U 7o il [F 23 A0 AMLATE Y 7 — S X
T D REMRIE, S a1 R BN C IR ERR 72 IR EE 2 & D B2 R Z LTV D a8,
b L ORI EE D S B U CHEMEE T 5. 2 OREEALE, ok b 25
IO RRERR TITF N 20 e\ Wiz, MBE OFRERSBENFET 2 EEx b TS, 2
NETIZHELIL, vaA XFXFOR—ERICBW TR O R 2 RBELBE L, KM
DICEET AU B % SR P 2 B AS B AMEAE L TV D ATREME A2 R L7z, B FEEmSEIC L 28l T
I, R BGHAE OO TE ERE  F W TR AR 23 K & < Ba A L 7 MR A eIk I 2 5 oo /e & 3 %
paramural body (PMB) 723fs8 4172 (Akitaetal. 2017). & Z CARMFIETIX, FEFEREOFIELH
BHIH WD Z L2 kY, MIERIER OB 2854 5 & & biZ, KEL TEICBT Ml
OBV OWTHGEEST 2 2 & & L.

PRI v A XA F R RIS L, BB 4 B AR T, AEHICB LA 2 HF4E %
0 R EERL, 421,23 HOFELZETE Lz, BIZIITBERRHE AR T M (FE-SEM)
EHWDZ LICXY, KB OmGE OB A2 S L. TS L2 E F BB S\ T,
FIXHE 7D 10 Ml OBR U, ik 7 IR, &%, e, Yy RRT ¢, I har KU 7T,
AULF R Y — A, BAEER) EFENCTHEESE L. TEORMITIE, AEDO XD RE
72 PMB IFBIE SN oo, RETIIA LN -2 By RRT 4 DL HFEL TV,
Uy RART ¢ O EEREZRE L E 2 A, FAEZ 1 BT 50%, 2FAZ 2 H T 31%%E S,
FEZ 3 HTIE0%E BWMICEA Lz, 20—, ROMIEEERIE, FAEX 1 HTIE20%, 3F
A2 2HIE31%, HFEZ3 AT M%EHEML, F42 3 BE TCOMICHaNAREELL T
HTEDPHLMME ST, SIHIT, MENIEENSZEBIE INTFAEZ 1, 2 BIZOWT, Hifak
MPOEMEIEE CORMEMAZHELZEZA, tMofEL KL TY By RART ¢ XBEF A
WML TS Z ERbhnolz. Fie, B MRNEENIE L T AT A LN
ZED, SEEMCRT AREEEARE L 2 A, FAZ 2 BIZBIT D GERD 93%(T,
REFEDOI hay RY T ETOHEREN 01 um LN TH o7z, ZORERN G, M ER I
ANTFRT AL BT NP> TWDAREEN®H D & B 2, BUE, AVH 37 BOMHEERE
ETWDHDOD, EFTMAEERARS L6, MIEEENK & ORENH 2 D0 EEET 5720, %
HEERNC 3BT D BEAE OFHANCE Y A TV 5.
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EMRERITIC & B #BfR&%E SRRF D invivo 4 A —J U5 ~D &
Image analysis based super-resolution two-photon microscopy for in vivo imaging
O Jofe L20 Bl 0 b230 /AR fERER 4, fRA g 1234
U RBEETeRERE AEBSERESERT, 2 HRB A SERRRE AR AR R TR v 2 —,
SHBWITER GRS AR, A A0mE R B RAESERT
OMotosuke Tsutsumi "2, Taiga Takahashi 3, Kentaro Kobayashi 4, Tomomi Nemoto ! 34

I'NIPS, NINS, 2 ExCELLS, NINS, 3 Dept. Physiol. Sci., SOKENDALI, 4 RIES, Hokkaido Univ.

WA, AR IRIEEE O I K0 e D BT IR 248 2 TR e AR B G 2 rl b TE 5 X 9
2725 C& 7, L L., BEFOBMEIFMEEEIIE2RED B D 0 70K AT T OB
AifE L L TR Y | MRS~ I IR E#EA 5 .

—J77C. Super Resolution Radial Fluctuation (SRRF) 7% (Gustafsson et al., Nat. Commun. 73 12471)
1% 2016 FEIZHR S NIZHHAOBIMGLTIETH D, ZOFIRITEES T REREEZX—2E LT
P | EREEUS S A BEIEEEE BRI I T D YRR D 22 - IRE[EAH BAREAT 2> O 8 2 OHOE B —
7 % 5yHEL. 2010 nm OFFE CEOMIBEZRETE 5, ZOFEORRIL, BBMRITIC X5 Tk
Th b Z e LEAFDOBEBEMBIEE L OMAEDENARERZ L Th D,

ARFGE TR AL, WEEHBAMGEA A — 0 7 OFEBUTMIT T, SRRF L0 2 Y 7B~
Mz L7 (TP-SRRF), NI, 2 - BAMEE CAMRBHRL 7 i OO B — XD et % Bk
KEAG L, SFon-migy V) —XZx LT SRRF AT >7-, SRRF [EAHD/NT A —X —Dfk
At e B &7 o 7o A, TP-SRRF TR 7 /L 1 mm ZREC 6 22 M fFRE D 1A 2R 2 R
Lz, RS T/ v—T — (S REERIE — /L) O TP-SRRF Bl &4 L7 L 25,
T L R A BE AR (SIM) L2 B3 % 49 160 nm O 2 J5 A3 RRE DS HEZR S 1u7=, £ 7. Thy1-EYFP (H-line)
< U AEEMA T A AOBERTIE, HICBEWELE S b, RELFES & LD 100 pm 7
T LA BHR S A A U B BIET 5 Z LICkTh Lz (K), & 512, H-line ~ 7 A in vivo
A A=Y I TP-SRRF ZiH L7z & 2 A, AEEINRN S 200 um TREBIZISUN THRIRZEE R /A
VAR T 5 Z LR S,

UL EDOFERD G TP-SRRF IZ X D ARIREEGE A A —2 0 FTOFERPER RSN, ZOFiE
IBEAF D 2 BRI A S\ T & | RGRBLEE o M AT REFIH 2 K& < JRIT152 & HIFF S
N5,

: H-line ~ 7 AEEM A T A AREAUIT O 2 Y7 BAMEES (&) & TP-SRRF 4 (F)
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JEY FNTILEBERZFALEAABBRNIEE B (REEDRR
Enhancement of vascular permeability in tumor tissue
with lipid-stabilized microbubble and ultrasound.
O s b2 IR 'L AMEREH L RGERD L Sl —E 2
PATROR B AR RUR el
ORyo Suzuki 2, Saori Kageyama !, Daiki Omata !, Lisa Munakata !, Kazuo Maruyama -2

! Faculty of Pharma-Science, Teikyo University, > ACRO, Teikyo University

[ B8] EIRIES i, M FEEEDTTHE L ) L SB/ME 12 X SRS RED KAz L v, VR Y
— LR EDTFT AT 4 NN =TT 0 7 TR AMERICE < ¥ 3 % Enhanced
Permeability and Retention (EPR) ZhHE13#er S TW%, Z 0 EPR iR L7-8Al L LT R¥
YNETUEAT R Y — LA (Doxil®) 23, AR TARESCINE A A ’%fﬁ%éhfwéob
2L, BFIC LY BN O IME ZBIEA LR | Doxil® 23 AFHRRICEE S ICS WEE D
%<, THRIBIEHENMELN TV, ZD72, Doxil® 22BN A ﬁﬁCT)NU~T
XDLHIe RT v 7T U NY —2 27 A (DDS) ORRFENLERFRTHDH, ZILE TIZHE~ I
iR (U Ey BT (LB) ) 24855 L, ErkEkicHE &%%%ﬁékLB@H%&
=PRI L 0 E NI OB A L, MEIMERA 20T 52T U N —TEHZ L%
%ibféto%*fﬁﬁ%fm\:@LB&%%&@%% Ko7V —HiERMAEL, 2
AR N I E BRI FED < | BB AR~ DHTHL Doxil® 7V N U —{EDBHFE 21T > 72,
[ k] Doxﬂ® T U R Gl : ~ 7 2K ARIRE (Colon-26) fH723 A~ 7 A2 Doxil® % ik
WG L7z, &HI2, LB (5 x 107 i) Z e f RN G Le 2y & 28 VRIS &I (1 MHz,
1wmﬁJ 531#] (Duty: 50%)) # R L7z, 2 OEfEA 4 [Bl#R 0 IR L, —ERFRIZIC MK 2 35T L.
ARREN D Ry v ey v BERIE L, 72, BSAFRRN~O Doxil® O34 % 7Hli§ 5 72
D@Fﬂﬂmm®%&5b FHROTVET LB &G LEERRS Lz, 6 Refilfg, 25 ARk OB
FEOIR 2B L. S AKHERIN O Doxil® D43 2 3 L — Y — BB CBlEs L7,
N A~ 7 2% D HUEE IR : Colon-26 fH3 A~ & R IZRTHED 55T Doxil® #% 5. LB 5
BLOBE RN 21T 57, AIAEIL, Colon-26 BAE 9 A% % AMEALGHE (Day 0) & LCit 3
[6] (Day 0,2,4) 1To7z, 7235, PUMS DRI TR IRRE A FERE 123 TAM L 7=,
[F55 - Z22] LB SBEHOPEHIZ LD Doxil® ONAMBBITIHELZHBE L= 25, LB &l
LW DOGEHIC LV Doxil® HIMPLGHE L 0 BV AN R VL e v BRERD bz, RIC
LB LHEEFHEOUHIZE D Doxil® O0AMBANIA AT Uiz, OSSR, BEEIEMRTEICH
WTC Doxil® IZBAFARNICIE S A EHERTE o tz, —F, BEERBEE T, BAAMEN
W2 Doxil® BWIAMW > THMLTND I ERHERSINTZ, £Z2 T, Z® Doxil® 7 U NY —|Z L 50
PABIFN R A Tl L7z, 2 Of5%E, Doxil® HIMEHREL i L, LB @B ERBHNOIHEICE
W, EWEBEEEEIGI RSB bz, UL, LB & EEE RS 2 A S DY i %
WPERHEEIE, Doxil® 213 U & 7% EPR ZNRICHES S EREGMEGE~DOZEN 2 — 7T 1
THF ) AT 4 OREMEE ETESE LV DDS BBSIC/ D b0 L HIRF SN D,
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REBE ERBEREE S/ HFOMERNRE S UVERRS MO
Assessment of anti-tumor effect and biodistribution of
immunostimulatory oligodeoxynucleotide loaded lipid nanoparticles
OFGHEY 1 /MRIRE 1, /NUIESE 23, BG4, HRELE 48, FHECRE S, gk su 2
PR R, 2PIRKBE 2, S ENIAAMRE JehnlERBAR . A PRREE 3K,
SPRORMEME, CBROR JEE. T BRI, SBOR MEL °fFRLR SElmii At
OLisa Munakata', Daiki Omata', Shohei Koyama? 3, Yoshiaki Okada*,
Yasuo Yoshioka*$, Taiki Aoshi’, Ryo Suzuki'-®
! Fac. Pharm-Sci., Teikyo University, > Grad. Sch. Med., Osaka University, > NCC-EPOC,
4 Grad. Sch. Pharm. Sci., Osaka University, > RIMD, Osaka University, ¢ OTRI, Osaka University,
7 BIKEN Foundation, Osaka University, ® MEI, Osaka University, > ACRO, Teikyo University

[ B8] hRMZR DA EREEAER T D7 DITIE, HIRGRIE L IER50IE O OIS L3 A 7]
KThDH, THFETIE, PUESLEOFEICLIT 2 ARGEEHENAETERI N TS, ZRET
IZF 2 13, Toll BREZZAR 9 Zil L CHREEATEMALT 5 CpG Bl (D35) Z#5#i L7-lFE
F 7 Ki+f (D35LNP) ZBAZE L, #HARA~ T ADEFENIZ D3SLNP 2575 Z & T, i)
EREONDLZ LR RM LI, LovL, BEENEGICE 2080065 IE. BAMBROIAIZ XV A
FAMENRKE N, &2 CAPFRE T, BEAMRZERT 2 BT D3SLNP OFFIRNE G2 X 580
JEEZNFAC OV THRFT L7z, S B2, #RNEES12351F 5 D3SLNP OEEASAB L% O
D35LNP D34 H3F8 8 O AV R kb3 2 (55 & 3l L 7=,

[51:] D3SLNP 1% D35 KIBKENRE =% ) —WidilkE~A 7 e it CIRA LIER L7z, ~v
ARG A (MC38) fliaz KN L~ v 2 ICiaBmi®s 9o HE2S 1 HEBEIZE 5 [\,
D35 F721% D35SLNP Z#RNICIREG- L, SUBES R A MG L7z, PUEEZIRIL, AL
R U7z, F7=. DiR THOGES L7z D3SLNP 2N A~ 7 A IZEHARNE S L, &5 6
it ® DiR OEKNIAG % in vivo imaging system (IVIS) TaHiL7z, X 52, IEFH~ T RIZ
D35LNP % 1 HIFBXIZEF 5 b, #ARNESE L, H AST - ALT OWER L OWTFHEHL (HE Yef)
DG TG EME AT L 72,

[R5 2R - 28] D35 BUMBR 5-RECIE, JEE O BFEMBI RN R 38D 72 mr> 72, —J5, D3SLNP &
HEETIE, AEREGEOBIEMEIRENRD bivic, 2D b, DISLNP OFIRNE 5123
WTH BRI RPIEREGEIC L 2PEEIERGONT-b D EEX DLz, KIZ DR Effi
D35LNP D#AfEsy A & 57l L7= & 2 A, D3SLNP (TN M. i O a e mesd S,
D35LNP 23246 Dlifigs % < HEFET 5 Z LB D Ll oTz, KRS, B~ OEREMP R b @D
S 7272, D35SLNP OJFEEMZFHM L7z, ZOf5EF, D3SLNP 512 X5 1fH AST « ALT @
EFITRO LT, FHBEOREIIZHE N THE LWEEITRO b o7z, UL LY | D3SLNP
X, IR G IZ BV TR KO MED SO R A RIEAI L 702 2 E R IFFE NS,

(itFE] AFIEO—E8IL. AMED WHARH A EFRAIAEM I, ISPS BHiff# (JP20K22505), 7
TR A 2= g VIIREIC L DL D TH B,
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Dynamical structural analyses of glycosyltransferases using high-speed atomic force
microscope
ORARZI | POOKWE®, Ganser Christian®, & BASE ' HHERA | FEEEER
MR IESET 2 MRHESL S, TPl #2°, RILIEW®, Wiz >, IR — "2
A=t PN = St NS 2 e S 2 v S N S AN e o i 2 e ey =l [ 2 7 S
PSRRI R IR IREOIIERT. ¢ Al BRI B A SR
oHirokazu Yagi!, Hiroki Watanabe?, Ganser Christian?, Akemi Kim!, Saki Yoshida', Tadashi Sato',
Fumiko Umezawa'?, Yasuhiro Yunoki®, Ken Morishima®, Masaaki Sugiyama®, Takayuki Uchihashi**, and
Koichi Kato'?
Faculty and Graduate School of Pharmaceutical Sciences, Nagoya City University, 2Explatory
Research Center on Life and Living Systems, National Institutes of Natural Sciences,
Institute for Integrated Radiation Nuclear Science, Kyoto University,

*Faculty of Science, Nagoya University,

BESHIZ 2 v o 7 ECIRE R BRI L. B4 ZnEamtERe 2 I L <5, BESILT 7 2B Hic X 2
B Z2Z 3 CEL S, Z0EAEKEH-> TV 3O HEBREETH 5, 21X, e FTiE 200
T K OPHISEERARIE S N TV LD, ZOL L BHE—DMBE N A4 v 2692 2 BifEx v
NIBETH DL, INOLOBERERIENT 2HEHOMEICIO U CREABREARZIZE L. D
ROBE#EHAKZH> T3 2 AEZLNT WS, —H T, 2 HOEV IR LIEL RS 2 Hilk
BlgEoiciy 2 MEOFEEET 2 E T2 “NA 77 v 7o a FARBEESEET % 25,
T L7MERIC X 2B O FE /M 72 X /1 = X ZZBH S 5> Tld 7\,

TS EMEE (AFM) 132 v R 2B D XA F 3 7 A REREREE T et c & 2 FikT
Hb, RFETIIEFIC, ON-TE2FAH 727 b FIvBIV0 IV uviEr XA GBS % C
Lickhav e Frieals s KBRS KACP, 5 L UOMaEEZH > 7 I = viiGHE
S DA % 7] 5 LARGE ¥ X OF POMGNT2 i H LT, @&l AFM % FIf L 72 Bk it %
1To7,

ARFERTIZ, T 5 L7z@EE AFM 1T X 2 B 2 & AT 12 0 2 C L X RRIEIRELEL. 5 b i AT
FE DT ORERE B bE T, ZNENORBEROBEICHK SV HHOMEA =X 2%

AT 5.
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MBILFERFEEDFHNFES I 2AL—2aVIT&KET AV I RBERBTILALDIL
KBS ERA
Three-dimensional structure observation of 3 glucan derived from Agaricus brasiliensis
by Physicochemical method and molecular dynamics simulation

OfAfzrE !, JERIRR !, B|BHAR . ARES L HASFH 1 dikkEsE L AR 1
BTS2, Al — 3, REFM{ S, /NEIER !
VHUHOR - A, 2HHER - BRI, 3R - 3K
OYoshitaka Matsumura!, Kodai, Inoue'!, Makoto Suminokura!, Mikako Kubo', Mariko Demura',
Takayuki Ichioka!, Yasumasa Morimoto', Mitsuru Tashiro?, Ken-ichi Ishibashi?, Naohito Ohno?,
Masaki Kojima'
! School of Life Sciences, Tokyo University of Pharmacy and Life Sciences
2 Department of Interdisciplinary Science and Engineering, School of Science and Engineering,
Meisei University

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

T Y 7 AWK T THIEGE R RRPEMRIEEA A 5 D Z L RN BTV D, S HHEEL
DHREAFF D, kx0T 70 —FIZ KD ZOZERREADE STV D, LILARRL, B
A AIKITET IS KFEO B RENVTZDREMENRETH D Z L2 n . ZOSLIEEIEOBLIIC
DNTESHE VIR SN TV, 2 THA L, X SBVNAEIRIGEL 7 & OB O W E LT
BIFEEZRNTT HY 7 ZAHRB TNV o O RERSIARHEIEBII 2 A T & 72, ZORER, X IV
WIREL TIEZ 08 TIEH o 7203072 & 2 DL EOERG RSV ERIROETH L Z L, 3 &
Rt L<iE 3 BIKEEEBERORETH D AMREMN RSN, T LT, TOFTHLHFEOLEN
INSWF ORI FRIBMBE CBII SN D L FERRNZ E b anoTs, SRIXEHIC
B K NMR CTHE &R AT, ZOME, 22 CTHLHEERE 3 BROBREOFREENRSH 2 Z LM
TR ENT, ERTELNIHEERERE L LICHTFIINF Y I 2 b— 3 U ETD, RELENR
FREE A PTE LTz, T 0 OBIAIKE R & R R & —35 IS TR L7z,
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WEBERE A EE O\ ERR B MIRED S bV N TIEERICEZA S E
~ rS U REHBOFEE~
Effects of a trans fatty acid, elaidic acid,
on mitochondrial membrane potential of INS-1 B-cells.

TREEEAE Y OSAREBLF 2, KEFIF 1 JIARESE 2, HPES -2
VRELFR FBL 2 RELFR B ARHSUEHISE
Kikue Saito !, OMariko Suzuki 2, Riko Nagata !, Megumi Kawakubo 2, Naoko lida-Tanaka !-2
' Home Economics, Otsuma Women’s University

2 Graduate School of Studies in Human Culture Studies, Otsuma Women’s University

[BA9] 2 BUBEIRIFORIE - MEOEHERKO—>2L LT, MmHIEHEBRRED ERIZHEN, 2
U VMR ORI SE 2 £ R B MRS AR R A T TR ERNE) T b D, safnfRRG e
DOFMEDOE SITBEIZE BTV E A, R OREE Z L OERETF SR OBEWIH E D b i
TWw, —J . b7 ARNERAMERE I KIE T B TR AR S Tk Y . LDL-21 L
AT a— )LD L5 RIEEY A S A VEARO ERESIEEZ L, BRI, R Y UK
PEZIRSED 2 ENHMOBN TN DAY, JEE B M ~DEEIZ SOWTITIRE R D 72N, WEEE
DFES T, fFIEIER TH 5V I F UERITVIMAE A N L RAEWR T 5, —flio R fafn
FERGEE Cdo DA LA R, WEhE B MR DfE (b A b L ARBEED & v R 7 BB E AN S H,
Fa RUTATPEREB IO va—2fgo I s R TREMEILIC bR 52 5 2
EEWE LT, AT, v A VBO NI U ARBMERTHLZ TSV URICEHL, 20
HIEDEWN I b2y R 7IRENMBS KOWEA b L RIZHE X 285 Bl L0 TRET 5,

[J535] BENIBE & U<, — i REaFnigliie Cd 54 L A VER(OA), OA O kT > ARIBPERTH
LT AV UMEA)D 2 FEFA ISR L Lic, 7~ M B A ko INS-1 M2 v OA,
EA ZENZ4 2000 M 12725 K 912 0.8%BSA 3T HUIZ RN L 6 AR, 7 /12— ZAjilj%
BDOI by N TEEN OBIEE LIEMERRR OMIE 21T > 72, REM OHEBIZATIT TMRE, B2
fEA b L ADBIERITIE CellROX % AV N7z,

DRSS - B22] RAELD INS-1 HIfETIX, 7V a—RRMNBIC IR har R 7 BEMNO
WIHR & & D% DFERLN T2 TREDBIEE S22, OA T 6 HIFAE L7-MiaTix, Zva—AiR
Nt DIEEN O ERERE L FO%E 73— ZRENMNETE D @OBEEM 2 30 9% £ THEFE S
HERA RGN, I har RY 7 COIEHREEEENEE > TV D ATRBEN IR I N, —F,
EA JLEEHIAE Clx, 7V —ZAFIN 10 3% £ CTIHEREED INS-1 & REEDOEEMN LA B S
7eD3, 10 2R UEIT T b FICEm O OFEEMDHERF S, S HIZEOEEAFE CellROX 2 W T/
NA—=ZFMEDI Fay RYTEEA L ADA A=V 0 T ail i,
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REVOIBRNFERE(C L S EHEHEOEMEL, L#IRICEET S GPRE3ZNLT
GLP-1 &b, HERERN Ca” MEEZIEMESE S
An increase in short-chain fatty acids by colonic fermentation of barley flour affects
GLP-1 secretion and intracellular Ca®" dynamics via GPR43 expressed on L cells
o=F &} WP EFLIL FHIL O BAL?
VRFLAKR - B ANHSUBBIZE 2 REFELF KR FBL
Kento Mio!, Naoko lida-Tanaka'- 2, Seiichiro Aoe '
!Graduate School of Studies in Human Culture Studies, Otsuma Women’s University

2Faculty of Home Economics, Otsuma Women’s University

[HAY] REIKBHEEWBHEEZ Z 0B TH Y | EOEBERED —DIZIFNFEEEER A
b, BAIIURNIKREM Z G0 Z~ U AEBIREE 5 & mbERRdcErER 273 & 3o,
B CHESHNRNEE (SCFAs) 2NEMNT 2 FEH LM LZM @, Fifig, a4 ik, Bk L
> SCFAs 1%, {HILEN L M ALY 2 m8ENIIESZ 24K GPR43 2/t L TA v 7 LF U R LE
v T % GLP-1 Dbz R T, BEAMOKBICFHFET LI LRMLNTND, ZHbHDFEN
HRKED EFEAVEAIZIL SCFAs OENNZ XD GPR43 v 720 LToh BRI SN2, h
FCIMIE L7230 72 <. 2 OEABBIIAHATH D, &2 TR CIIRELER LIz
ADVELENEY ZRIL, ~ v A Lllah ik TdH 5 GLUTag Mz VT, KEOEIUZ XL
0 2T B B NETED Y GLP-1 WA R E T 8B 2 it LT,

[FiE] =7 2 5% D EWHER L 25 X o lckr—2 (HC) HHWIIKRER (HB) %2/
GLl-EmEVfZ RBEMS 2, FEKTHREENEYZEHI L, SCFAs #JIE L7z, GLUTag ##
fellx b v > b K% Dr. D Drucker £ 0 G- S7= b 0% AV, EBNADIL 1/100 2 CTHIRIZN 2
7= GLP-1 ZRIIEHNAWIRIN 2 Rl #212 L5 2 [EIL U ELISA {512 THIE L7z, L Aifas ki
B4 2% mRNA OFBLL, WA 12 K112 Real-time PCR TER L7z, BIBNEMUSING OFMIEN
Ca> JRFEZAIT fluo-4 Z AWV THEBE LTz, X TSiRNA R T U A7 =7 3 2L GPR43
ERERMNC ) v 7 X LMl E VT, [ARROEIEZRIE LT,

[FER K OELE] HB BEO~ 7 A1 HC BE & ik L CEG T OFEER. # SCFAs & &5 EITHE
U7z, HB BOEHNAY TR L7- GLUTag i CTld, HC # CRER L 7-flifa & Hh~T GLP-1
SyWEER KON, GLP-1 PEAOHEREHE TH D PC1/3 O mRNA REENAEICHENML TH Y, HB
HO~ 0 ZEHBNEWF OIS S GLP-1 FEA K OV E{EE L T\ b & & 2 Hi7-, GLUTag
felZ HB BED BRNEY % IR L 72 BEOMAEN Ca2 R EZ{LiX HC BEO BN EY 2 RN L7-%
B EHARD ERELSAAUC IFTAEICKRE Do Tz, 72, 20D O FITESNENFE 2K GPR43
J o BT TR SR o T, UL D®ENS | KREDERIC X 2R B o EER X
FENACETPE OHEINZ X D GPR43 Z L7z GLP-1 3 EDTLENF S5 LT\ D & HEHI L 7=,

1) Mio et al., Cereal Chemistry 97(1) (2020).
2) Mio et al., Nutrients 12(11):3546, (2020).
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A5V —LRBRORAIRIES AT L
Visualization of Melanosome Degradation
OJI AR 1, PnsEss 1 abJIRHL 20 Praie b2 FEmiET b2 msEs 12
VIE R - e HARRHEELA, 2R R T
OKyoka Kawaguchi !, Miyu Watanebe !, Saho Furukawa 2, Hiroshi Takemori' 2, Yoko Hirata -2,
Kyoji Furuta'-2
! Graduate School of Natural Science Technology Research, Gifu University

2 Faculty of Engineering, Gifu University

(T3] AT =203, SR OALESF DI DICHE
REEIERIZ LTS, Ll A7 =rni@flict
REhs &, BREERLTIENTEIEEIL, ML E
F7NELTCRESIND, BRI —T 1%, LB
TAT TV =D AT = A RIHIEIORRE 217> T
&, TOERBTEMRAT 5720, AT =B
HIREZ Rk Ak L& 2 A, HilaN o/

(o FY—h VY Y—L) ZAHIETEH L%

R L7,

[RER] T Uiz, AFBE LAY CRAINDIENE, SF/Ma~— T —& L THDE S L)
28 mCherry 28| L TR VAT, ZD#ER,. Rab7 X° CD63 %D/ Mgk & o3 7 g L 3k
JE L. Z/Mafk (MVB: multivesicular bodies) -V > — A RH OFMIE N/ INa R FEPEAS IR L 7=,
AT ) —=AD S ZOZ/ MR K TET D52 e D {LEMOFEERN A T = G
fle LTl 2 EDFTE 2, —FH., AT = Al Z R S RWELOAEMIE, Etic Xk
DRIORZ FNEIe D Z LB LTz, TROORRED . AT = OFRINH & 82 X DhL
OERIZITHEER S D EE X HND,

FEWN T, PIKfyve iER ((RA 7 7 FUNA /¥ b—)v3,52-VU UER{LEESR) ORLEANTHARPN/I
DK ZMEI L, AT = Ak E2mfl+ 2 2 EAMESNTWD, REREOUEEH DYtk
HEH . PIKfyve PAEAI CHAIME LENEN L, AT ) YV —ARA— T 7 IV —AIZ@ENHB
N En, R OEREROAREFMELIZE 2 A, T AT 2B 2R L
2o ZHLEOARILEMIE. AT )V — DN REEDTEICH A TE AR 2 HT % LR LT,

E BT, MEhBE TR b EMN Ty VY — AR/ N Y5 2 LR ST
W, By Y —AEYRELIZE A FINT ROKET Y VY — A B TE | BRSO
K a—RALOST DRER AT,

[iEan] AHHAOUEAWIZ= Y R Y =200 VY — A~OFN/ Mok R 2 /S, AT ) Y
— L RO UL AT JMIRATE 5, FRMEEMITIRINT 2 0H THERRETH Y | Hilc
PN IMBfETE L L CoRMAREIRE S D,
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MitoMM2 2K 57 A kT 7 O— R IEDRFE
Development of mitophagy detection method by MitoMM?2
OHRTHZEF 1 $aARRRH 1 S0 20 ke 12
M ROK - B2 BB, 2R LAy
OMiwa Maeda !, Mayu Suzuki !, Jun Imaishi 2, Hiroshi Takemori !
! Graduate School of Natural Science and Technology, Gifu University
2 Department of Chemistry and Biomolecular Science, Faculty of Engineering, Gifu University

I ha v RYTIEEEED OB/ NEE ThH Y | ATP DFEART
RN h—y A CEELHEEHZRIZL TS, 2 Far U 7 OKER
BIIAEROT Y A = — T ERE A IR ORIK & 72 B, 2 R
Ay R T E#EEaTI2REEIESZITRINATEY,
MitoTracker®<° rhodamine 123 72 EN— I HW BN D, LovL,
IR SN TV ARIEIITN L O DR EERE D SO RLE S
JRWFEN AR b b Tl EE R T OBV S k72 Vi
E.BELRTNE 60 and b,

Alal, FEO I h a3y R 7TYEHEHE & 72D MitoMM1/2 ZBi%E L= D CHET 25, 5%
IIERFRIE L [FERIC, BERIRICIINT 2720 L THY I T A A=V T hAaig L T 5,
MitoMM1/2 OJft s & OVt Y63 1% MitoTracker®Red & [F#£C TRITC 7 4 v # —ZFIH L., HEta
DE N A —3—=F » T LR WERED 5 FITC X° Alexa Fluor®488 %5 & O " B4V A[RETH 5,
2 hay R T RTEIMERORIE & FIERICIRENAK TR TH Y . B FITH 2D FCCP AHL T/
TEPHERT D, —J7, MREEA RIS @R E R S AL E T 2 0T, PRI k%
QHELEONKG THD, TORTMIOMMIRZ IFERDOI har RUT I3 A4 74 A =T UL~
FVHEA LT VREIETH L LB TV D,

Alal, SEEEIEIC K D THEPEES GFP X V& X R B ERWETA T A A=V TT,
MitoMM1/2 3~ A F 7 7 O —DfHRIEL L TR TE 5 2 & 2R LTz, Bl 4 giafeikne
THEET D &, MitoMM2 28 CD63 (2 RY —h « TA VY —h~v—N—) R4 —h 77 V—~
——To2LC3IZ LRI EDRAENERDLERPGEONT, AR~ A F7 70 —DTF A T
Hix, Moz Ry —4L - T4 Yy — L3k (GIF) & MitoMM1/2 THBIEE S 47z,

IO ORHEIE MitoMM1/2 OREERNICIEET D4 Y ¥ 7 F— MR HENZ R 7 EHhoT
SVEDOHEFERBRICEY, v A N Ty U—FER O OMPEN, A — T 7 T — AN
MitoMM1/2 BRIEE D Z L2k b 52D,
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ATX-T [F Na*/Ca* R BDFE A M EEE— FOFEMEIEZMTL T
ffiggAk O AR OHMEA Na* R U CaBEZ LR S5
ATX-II increases intracellular Na* and Ca’* concentration in pulmonary vein
cardiomyocytes by activating reverse-mode Na*/Ca’* exchanger
OFFRERAR, KEGHA T, SErmoR, EOERE. /77 M, HPot
FHR # S
OTaro Saito, Aiko Ohba, Yuta Takano, Shogo Hamaguchi, Iyuki Namekata, Hikaru Tanaka

Dept. Pharmacol., Toho Univ. Fclt. Pharmaceut. Sci.

£ - BB BRI S 2 DRI MK & 25 S TH D03, EOEEEIT OB TEE L T
WD, Z ORERIROIIZIBENICHEIREZ A L TEB Y, BERME RGN LEICEDS & LEH
B EOREIROFER E 725 Z EDNRBEINTWD, Fex 1 ZLARNC Na BiROFHeER sy (Late
Ind) ZHKEED ATX-UMBMFRIRG COBRIEBAFERIEL L 2W LN L, £z,
BAPTA DO RFTAVEZ X 5N Ca? D3 L— h 3, ATX-IOFEFRS 5 B RIEE 2 132 &V 9 oR
2 H 15T D, & 2 TARMIZE Tl Late Ina T MEAIZ £ 2 SlERAR D AH AR 0O FE XU FL 57 BB 1o o A
BRI E DX HIZEE-T 5 O @il L — W —BESEE  OVE L BRI A VD TR L7z,

J5¥ - fREE 290-550 g @ Hartley SRHEMEDENLT » FEFEH LTI V7> RV 7 H#EROLEER L,
AENRA> & Collagenase [z U Protease % i L C AR Co Al Al 2 BALRIE U 7, BELBIEAM 7R Co A 0 e
I Fluo-4/AM 5 uM ZHR 0 JAF &, @l A & v R SRS (Nikon £E, AIR) % HIWCHifg
ZHAF L. MR CaZBhiE A% L7, MIEAN O Na B O ERICOW T SBF/AM 10 uM % B
B R O AL HR VA 4, BESTEORBAMER (RfAAR =2 At AQUACOSMOS) % Hv»
THIZ L=, NatL Ca¥ D [RIFHHIE TliX SBFVAM 10 pM & Fluo-4/AM 5 pM Z #2338 A L, %5+
HOGBAMEE  (Zeiss £, Axio Obserber.Z1) (2K W #IE 21T o7,

FER - BE . ATX-IALE IS X0 N NaRED ) 5.7 mM B L, Z3UTHi T Ca? RN E5-
L7z, 72, ATXAIZLET D Z & THRIKAN Ca? R E o _E5F K O Ca?t transient <° Ca?" wave 25D
H %) Ca®* oscillation DMMAFRSH H LTz, ZiIL5H O Nat/Ca? Xk OILEIK TH 5
SEA0400 O BTALEIZ K » TAHEISHH S -,

IR DORR KD | ATX-UOE TN Na % 15 S Na®/Ca? 2 HaBEHE 003 5 1) [Rl#A €
— N (NatZ st ~HEH U Ca2' 2 HIRNICIR A AN D) ZTEMEL L, EAUTPE D HIFN Ca? i
OB ER A2 L CHRBIREN A5 S 232 LR S Lz,

L7225 T, Late Ina=° Na*/Ca A IS OB FEI TR O R 2 2 — 7 v b & L2 A S
TBREEDOBRIZ SN FL D L Bbiv s,
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BUKMEES D FOILAEEBEN OTN EFRNELBRONTHFHEICRIETTHE
Effect of Molecular Structure of Hydrophobic Polymers

on the Loading Properties of a Near-Infrared Fluorescent Dye, IR-1061
O BT ' Mg HeEFn ', BEE (h— 2 @A 35w %
RIR BEL bR BAEL S AF!
PHORELR » SRET - =7 T, AISR MRt - BUEARSERT
OKotoe Ichihashi !, Masakazu Umezawa !, Yuichi Ueya 2, Eiji Takamoto 2,
Kyohei Okubo !, Masao Kamimura !, Kohei Soga !
"Dep. Mater. Sci. Technol., Tokyo Univ. Sci., ?Tsukuba Res. Lab., JSR Co.

B TICR Y ~—aFENE LIt 7 e — 71, ERFEEMES L oA A A= T
FEHAOIHAPHIFRF SN TV D, FRCAEKECEE IR-1061 13, E%ﬁ%’;éﬁﬁ%&ﬂﬁm
IRV A A AR O BIG OBIZE 2 FIRRIC T 525, a2 MERFT 5 729121 OH D
BAERET OMERD D, ZHETIT, Hax RbFHROR Y ~—Z2BKkE=a 7| %Onﬁ J~—
T KL DOEKME 2 7 FEIKIZ IR-1061 23 AT B0 HE S THY ™, a7 R v—OEH &
LCARUABNRHEISN TS, R ALEIZIEK., LIEOHRTHER S5 poly(L-lactide) (PLLA) &
D, L {KDIEAM D55 poly(D,L-lactide) (PDLLA) 238 0 . Wi 134512 < KFEHEA DR &
MBI D LE SN TND Y, ZOMPERCHEIEDOEN D, IR-1061 & OBFIESLHR Y v—I &L
Ho IR-1061 DLEZEMENKFRIEBIZ L > TRRD Z ENTFRISND, AL, KU ABEDSL
RAEIE DEWIZ K 5 IR-1061 ONEFHEOELEZRGET 5 2 L2 HRVE LTz,

FETHE L2 Y HEBOMEEZ VT, AR R 2L
M OBIFPEDE N2 3 L7z, IR-1061 @ 2 L (dimer:

D) O Y — 7 mFEIZKT 5 B &/ (monomer: M) DL — 7

mfE DL (M/D b)) (%, PLLA T 0.74 |1Z%f L C PDLLA

HCIX0.82 E REREEZRLIZ & 226, PDLLA O 573

IR-1061 & OFFEREWE B X HIvD, KIZ, PDLLA ¥

KO PLLA ZBKaTIZF R v—Ik/L (Y =/b:

PEG) H1?D IR-1061 DZZEMZ 732 & PBS IZ/0HLS

72 PDLLA H1® IR-1061 {3 PLLA O b DXV HIEIR  Fig 1 K U LB G EF bk & B
FEAS 2 B VR %4 5 L=, PDLLA 1% PLLA & TEDYG A D GROIFRHEA~DRE
0 b fEARTEAME < BRAREVEDMEW 7212, PDLLA HC IR-1061 1, ﬁﬁ%ﬁ®wﬁéﬁﬁ%¢#
Sl2bFBZ NS, LLEORERNG | O EZ RREMER T2 7 0 — 7 2 ERT 5729

R & DOBRMENE N T BEEOEWBUKEZIBIRT OLERHDH Z & 7b>ﬂ—ﬂ"“éi(b7‘_
(Fig. 1),

References: 1) Z. Tao et al., Angew. Chem. Int. Ed., 52 (2013) 13002; 2) M. Kamimura et al., Polym. J., 49
(2017) 799; 3) M. Umezawa et al., Anal. Sci., 37 (2021) 485; 4) Y. Ueya et al., RSC Adv., 11 (2021) 18930;
5) M. Rissanen et al., J. Appl. Polym. Sci., 110 (2008) 2399.
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Wavelength dependence of phototoxicity caused by irradiation of laser light using live-cell
imaging
oY, JORA, LA, fnmfEE], AR JIESEL, MBS EAER®
I KBIFATAFZLAIERY, KIS AL BRI TR
*Mikiya Yamaguchi!, Noboru Osaka !, Tetsuya Matsuyama!, Kenji Wada!, Koichi Okamoto!, Ai Kawakita?,
Kaori Murata?, Kenji Sugimoto?
! Graduate School of Engineering, Osaka Prefecture University
? Graduate School of Life and Environmental Sciences, Osaka Prefecture University

L IIUBIZ

Foxid, T4 7 RNA A=V TEIENT, ERE AR 52 DB O CRFgE A
WTE, INETIZL—F— R OMIBOBIREZBIZET 5 Z LI2 XD, KoM, HlaE
A EZ R L CE T2 AlElE, 375 nm K TN405 nm D 2 HED L—F— a2l L, DNAEHEO
BB & ZFF o5 L/ B T %D PCNAGHIEMRUZITUR)F KO, Ml OB A Bl53 75 Z LI kb
MMM RARAF M A RIE LTz
2. FEBR

IR F R % Fig 1 \RT. e 7 4 V2 —% VT, Ef LED bt o7 B Ofihik
Wi L7 EONEYI VL, X147 uA v I 720 KE LIz, ®tL 2 A(x60) THEIE L Tovy
— LN MR AR DGR SRS U7z, Al 3Hiiee% 4 mPlum-histoneH3 C, PCNA % EGFP TrI{i
{LL TS, R b0ENImL o X, A7l v 7 IT7—F@EL, @7 12 —ChEbh:
EBELTZM%, L X THEIE L CEMCCD 7 A 7 Ol Uiz, E7z, A IChLE L7 B8R L—%—(375 nm,
405 nm) DHIPEEZ A 049737 —I1ZFVAETEL, LED BBESRIHRALIZ A/ S—H T ATHEGSE (~3%),
AR R E L IR LT
3. ERHER

S Iz & 2 AHMEOHMEEZ NS LT, 375, 405 nm D L——NETRE 1.5 ~ 4.5 pW T 1 5318
UL, Z01% 10 2272 PCNA OBREABIE LT, FERMURHORRRE 2 JEE & U CHRUNEROBEEZS
{b&EFH~, PCNA OEREATHMEL7-. PCNA X DNA EEOMBIOBE 28> % L 0 TH HT-0,
T ORI I DNA HBIGE A KB LT D &5 2 HiLD. Fig. 2 \IHEEE L DR KO B R AT 2~ .
Wk 375 nm O L——YHREIRHT, SR D DI ORAEIXIEEE Th oDkt L, ¥
£ 405 nm O L—F YRR, BBRTRE & & BIOREE L OR IS L TG, E77, BEE R
KAELE, HESTREEDS 1.5 uW D855I 375 nm O AR E <, 3.0 uW ClRFRE, 4.5 W T 405 nm DOF77A3
REVFERIZZ2 TS, 2D LD 7o TR TIEOE VD, PR 375 nm, 405 nm O L—H—FR
FHCRIDYERIELZ L 0 DNA SN E T D AEEMER S S LB 2 DiLD. L— R D 24 IR
MHIIAEFRICBE L QI B2 TETH 5.

)
Cells Laser(}=405 nm) ‘g
g
2 s | .
Objective lens Excitation | Dichroie mirror g 25 3 :Zg nm PPt O
= nm -~
Fluorescence Laser()=375 nm) = @ - :'-, S AN
B 20Dt ro i
D%ch.roic e -7
muror LED(White) 3 1.5 W : 375 nm > 405 nm
Fluorescence Cover glass = L5 -
filter Excitation § -7 3.0 pW : 375 nm = 405 nm
filter = 5
Lens «milms E] 4.5 'W : 405 nm > 375 nm
E 1.0 A
- EMCCD 5 s 1.0 45
camera = - : -
Fig. 1 Configuration of fluorescent microscope Fig. 2 Maximum value of Brightness ratio
after laser irradiation
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e FRET B ATP JO—JDRFE L T RILF—HKHD Dual-FRET 4 A—D 05
Development of red-shifted ATP probe and application to Dual-FRET imaging
Ot 1, g 120 Jgmgke) 1 R KRR 123
VER B, 2RK B, SEiEER EF
OYutaka Shindo !, Zefeng Wei !, Kohji Hotta !, Kotaro Oka -3
! Faculty of Science and Technology, Keio University
2 Waseda Research Institute for Science and Engineering, Waseda University

3 College of Medicine, Kaohsiung Medical University

ATP (TfiflaN =L F—dfg & LT < BE R+ CTh D, MIND ATP X IR LU
:Fﬂ/FJ?T®%k%J/%M K VEAEIN, TOREITEE, BEICay tr—LEh
TWD, —J5T, MRy RO JE 2 O AR R 55 D = b F — BRI DS @O Tl ATP i
FEIXRFEIICAEBN T 5, £z, ﬂ@f@%ﬁﬁ@mﬁﬂi5MPF$®ﬁm% R 25

PRI X DR MIasEIC 1T D X b= B Y 7 HRE T X% ATP ke 7z & I ATP JE D
RE TR L SRS EEMN T DN TVD, SHIT, KLl foCoTATPZP/?‘f/I/\%%: LTB<

EOWELH D, ZD X DI ATP JBFE DL E)) ﬂ%ﬁf@%b&%m/b_ﬁ#bofkw\é
PRIRAE 2 S~ Dk & 72 > 7 Lo EIE & D IRIRERIE 23 pIRRIC 7o Ui, 4L 6 O D BIRME
DX FEMCRIATE 2O TIE W E iR S D,

HEREPN ATP YR EEZAL DR ZE N 72 AT I A A =D U ZIFAHTH Y . T ETIZN L 290
DBIET- 23— FELATP e — 7 BB SN TE 72, FTH ATeam (IRFESNDH LA A MY v 7
ZATOTa—T 1%, MROBhX CEREELDOFEELZ I < MIARHTSCE S AT 3T
72 ETHIEMEZ: ATP JIEN IR C& 5, L L, CFP-YFP [#]® FRET % W=D fs 12— R
W7 a—7 DOFRANRES e b OIX T E TITHE STV AAFFETld, ATeam @ CFP-YFP
EREE—IREE IS VN BICEZHA S LT, LA A MY v XA 7D Red-ATeam % B3
L7z (A, B), Red-ATeam )25 i FERLTHIE— M7 IZFLERIAN O ATP JRIEICE < KIS LT
W= (K C), T+ HeLa fllRlc B EE T, 2k
2y U7 X OERE %R % FCCP & 2DGIZ L W fHE
L& 2 A, 27 ATP RO Bl CT& -2 b
ME . N THEET 2 7 0 — 7 OBIRICRT Lz
CHWrL7e (XD, B), £72. Bfnfa— Ry
v U7 1 — 7 T 5 Pyronic & [FIFEIZ HeLa flifiaiZ
FRFFEBL S5 2 & TN ATP B LU vE
VIEOREEAERRFICHET S5 LITb I
7z, Z#UE. Red-ATeam 23BEA70 CFP-YFP FRET %

M7 v —7 L OFRHEM 2 FTRETH U | ATP =
FEZEAL & HIBIARN DA R b & OREMEATAND D
ATCHRRY —MIRR 0G0 2 L 2R LT D, BE% 7= Red-ATeam DRERR & h& 2

J
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B $ A Ca?* transient D FEAE(ZFH 115 Na*/Ca?* exchanger D% E|
—EILE Y MRBEREEHE TORE—
Role of the Na*/Ca?* exchanger in the generation of spontaneous Ca?* transient
in guinea pig sinoatrial node cells
ORmIT. EAEME. 17h&KbR, Ad
PE VN S SV
ORyosuke Odaka, Shogo Hamaguchi, Iyuki Namekata, Hikaru Tanaka

Dept. Pharmacol., Toho Univ. Fclt. Pharmaceut. Sci.

ORI FEREE THAT 5 AR REXIFTEIHUE L WINBORTH 5, £ DOAREITFESL)
72 R Cdo DAY AL TH D . M LD A A2 F v FVITHEAT LTEREM I L - T
R SND EEZ LD, ITHFEMIZH Ca?* )% Na'/Ca? exchanger (NCX) % /1 L C HAEIEEN 2 FH%E L
T 5 A[REME(Ca?" clock )N RME SN THE Y . FEama ATV D, NCX [ Natd Ca¥*% 3:1 TR
Bk T 572 OREEEZHFTDH N T U AR—F—Th v, C eI L ZHumEIT L 0 BN
WIS EDBEARO—D L RD RN B D, AWML TILE/NE v MG E#IZ ISV T
NCX T & 2 i 2% H RBIEENC T 5 L T D ONED, @i A % p AL R L — Y — B
Bia Mol A=Y 0 7 G L BRI R FIEIC X VT LT,

FLE Y MABMEHHILT NCX OFBERCRIEL R 5 72 OICMIEREIC X 2 Edot e %
1T 720 NCX1 HUKIT K o TR LAt SHL72 2 &5 NCX1 A3 it i b2 i 72
KHEBLTNDZ DR TET,

NCX 7% Ca?" Bl & FIETEENC MIT I 58 2 P2 n ISRl 9~ 2 72 E/VE v MG i
J&lZ Ca*" indicator @ Fluo-4 A A L Tl Ca* A A —Y 7 %M L, BREREXIGE %2 —
WEPEDOFIEN Ca?t JREE EF CTd 5 Caftransient & U THE 2 7=, 1S HiTHEIE TSRS/ & IE 5 5%
FIED D low NaRIZEHL L NCX OTEMEZMGI L7z & 2 A, HIEAYZL Ca?t transient O basal HY:
PREEIL RS0 08, BEASOREIT/ NI WA EIE S 7, low Nati C basal H2EHREE A L 5-
L72Z &t NCX IEAIEN Ca?* OHEHITHERE L TV D 2 L 3R S 4L, £ D — 5 CHAEIEE)
DBE~DREBEIT DTN T & PIRB S Tz, BFIY EALIZKT 5 low Na" ik DR % 7T T A0
EARETHEERR L2 L 2A, BuiIHnbiniznoi,

S HIZ NCX DIEEHTH 2 SEA0400 T low Na ik & R DIF 21T >72 & Z A, E/LE v M
FEAEE D H 388978 Ca? transient DFEE & AAFHEL Y BALICITEE L KT S o1,

LLEDRER LY | B/E Yy MAGRHEEHMILCIEINCX 3B L, CaHii 24> T\ 51T h hn
BT, HIEM Ca? transient ~DFFH(F/NE W T EDVRIE S LTz,

# I
gty - ) bl \wmwmwm “ il I HM ] iy {m y m|
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DAVAERBD L AV AT I ERGOEEBKEDEICEZ HFE
Effects of [6]-shogaol on skeletal muscle constructs and function in C2C12 myotubes.
ORIl B2, AR ' mREEA T REEf ' IhREm Y \HEOE?, BPE T
RELFK - B, PRFLFR - BE AHSUERTZE, ° HFK - 36
OMegumi Kuriyama '2, Risa Fukai !, Kaho Miyazono !, Sawa Izumi !, Mayu Yamaguchi !,
Hikaru Tanaka ', Naoko Iida-Tanaka
! Department of Food Science, Otsuma Women’s University
? Graduate School of Studies in Human Culture Studies, Otsuma Women’s University

3 Department of Pharmacology, Faculty of Pharmaceutical Sciences, Toho University

[FiR] v a U HOEERERESIES A — L ThHMR, BT LV BAKGARZ Ly =
UAF =BT H 2 LD FHEMBEORE Y 2 YR TIE Y a U ARELEEN
Do vavuHdA— ZiE, EHEE, mAEE TIERZR SN ® 5 2 ERHE SN TWDA, EEN
RROBGELIE CTh DB O X OEIIEREIC &0 X 5 RN S 5 D i~ - ih5eiid
720N, C2C12 MRS I L - TR MIRIZ b L, SBERUIIIC X o THESHERE S 2 8l 2 #é
ZEMTEIEEMAGTHY . EHOTT VMRS L THFRICHN DTV, ARIFFET
3 v A AV OBE A OMSRECIE N RE ’5%5%@%%%#’#6’&%9%&L
C2C12 MDA DA ZBEL L3 b, BEE - IRERE. B2 o EORBLE,

O R OffiE . KRS EOEDZE, I hay U 7 OREE b &%, Tﬁm&m%m
W T EHIZTH~ T,

[FiE] FEBRCIE~ 7 Ad SRR C2C12 2 AV iz, fE e~ biFE 7 A% oM
(2. 0~50nM D a3 U A A —/L 2B L, EXHHEEE C-Dish 2 AT 24 K] 16.7V/25 mm O
ERASE 5 272, bt s % 78, AT U EEHO mRNA %813 RealTimePCR %
MAWTER L, FRIAT Vv EBEREAEZ AT L3 A THEEZ TR L, RS 2 8]
BIHLE LB, IAVUCEHEEHEOE (LA ERE LT, I b3 KV 7 MitoTracker Green,
NEWG 5 7 & ‘iMka%ﬁmﬂfa JelEL LTz,

[FERB LOEBL] v a v A — VTERRME 5 2 720 C2C12 FEMlalcxt L, fhiao bz (e
LU CHAR I A v EHEHOBBIEZEMS ¥, —J . BXHNEL T CIEMIERHE~DO ML ST
Mz i, BRLOFERHICED L ¥ U E @%ﬁ%%ﬁéhéﬁﬁ#ﬁanto/avwﬁw
ST, FITEER O 0 B R VIR Tl b A RET 2R 55 Z R Ehz, £,
aUNA—VEI hary RYUTEEEREL., BERERET 22 bREN, v a vt —
JVHNE R AR O 4 ) = 0 L B — G AR L T D ATREME DS R ST,
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UNMEREIRRDESREENDEIL—LL—invivod A —2 25
In vivo blood flow imaging of lung microvasculature with high spatio-temporal
resolution in mouse
OFERFELE 1 AR 20 At !

VIATREERI R, 2 E SRR R A
OMarie Sawa !, Akira Ushiyama 2, Kenji Hattori !

! Meiji Pharmaceutical University

2 National Institute of Public Health

[BM] MEIEER O EFEITAEROMERNCE > TEETH Y . KR L RREEIEEZ2BRN D
Do TDT . k& 72lEEHI X U TRV NMEER DA A — Vv T RIEDRHNL S LTS, L L,
JIZ B CTIEMER A 2 Bes B & O A EE S K& Wi, @GE»SE 7 L — AL — KT
DOBENRFEETH Y | ZOFIEIZ OV TITRER ETH 5, R CTIIATHRED Tk E % L,
FH B R —F VAT L— A (AME:10 mm, SROEES5 mm) & VT, H R T CRIZN ATRE A
EPARING ™ ¢+ > K (Closed Lung Window: CLW) Z{ERLL | WU IMEER &2 SRR o 7 L —
AL— NCBIEATRER invivo U TV E A A A —U 0 T O R HIE Lz,

[F1E] ~ U AOGREEZ CLW ZAMNEHICEES L, BB A7 A& LT, BISTRBAMEE
(IX71, AV /3 R) HEHAXy =V a=y  (CSU-XI, #EM) FL CMOS I A7
(ORCA-Flash4.0 V3, AR =7 ) THEGHEIG AT A (IVM-CSU-CMOS ¥ A7 L) ZHEEE
L7z, ¥ 7 AIZ TMR-Dextran 500kD  (5%) #R#Hk#% S5 L. IVM-CSU-CMOS ¥ A7 A THLE &
oinvivo A A= 7 E LT,

R L OB L] CLW (TR EL T CHTEE 30 DREECEE L0 L, HEERICR 705
IXiEHE OB RE CTRINCHIV AGFERE TH 72, CLW Z3E L T HROE%, BT Tl
EEEITH T2, T DR, IVM-CSU-CMOS ¥ A7 A THG T 5 WiEIZ B TE % O it % [FE
TEHE bz, ZNEEY & B E % b

T, RUAT HIZEBWTI, BN RBEMEE 2 v

TeleO CLW A U ADIKRDO T H &7V HEIZL - T

Jifi DRENL AL S JE IR EiE A il & 72, F£72. CSU

& CMOS A2 Z & T, MORE M o7/

HOFRAR FE 2 fEFF LoD, 20 frame/sec (FELEFR 50

msec/frame) DRFEAIAERE & OF & S EE & L CHUS

ARETHoTo, TNHOFICESE, BMMEN%

HNDMERS hL—2A9 5 Z ERAREE o7, DL E

XV, CLW & IVM-CSU-CMOS v A7 A% HWT, fifi B2 i 2 B Y e B i A 1
WUNMBER O MERCHIE M /e & O & Z8ICHE X D5 TMR-dextran 255 LS L7z,
ZEMTE, M/NRERIZE T 282 2mAR SO RRTH 2L 25 L Hoilea =T,
D ENHIFREEND,
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BIERSMMRETILYVRICE T HREREMZEADA A —O 0 J 8@
In vivo imaging of lung neutrophil accumulation in a mouse acute lung injury model
ORI FKEFE ' Pl
VLA R R SRR, P TRER SRR b
O Akihiro Hasegawal, Hidetaka Oginol, Toshinori Nakayarna2

! Yamaguchi University Graduate School of Medicine, ? Graduate School of Medicine, Chiba

University

WE - BRY) SRR 8518 SiE AT (acute respiratory distress syndrome, ARDS)IX, KN ~D1i] & 7)»
DRENGIE Lo THRIE L., WL WA ERIZ I & Jiliia o L4672 457 (diffuse alveolar damage;
DAD)% 23 2B N R CTH 5, R O FRIE £ TOMIMITEF LA LLN T, BIEZL O THE
1% 40% % B 2. CTH D AR RIBHIESHEL S TUW eV, ARDS OFIEIZ & Ze W ifi oo Bl & o
PN RS0 B b Bz R 235 3 S, il O VR IESCRRHE L 358 S U CREIR NI KV BEICE D,
ZNETOMIEN D ARDS OFRIEIITIRTE LG LIF P ERNFEAT DIREA T 4 =— & —X
IFNy 72 EDOY A b IAUREELTWA Z &R ERHMEINTNDN, ZOFEMRIIEA =X
DT LMo TR, BEHR o v F 7 A L ZAEYYEDOIRA 220 5 2w 712 kv iR
T 400 T ALL EDOREYIEE N TWD R, ERFERITT A L AEYIZ L 5 BIERL O ARDS
(Fulminant ARDS; FARDS) T ¥ | 1BRIEDHENIIRBEOMETH 5, AR TIXHFHRICHERE LT
FARDS E7 /b~ 7 A EMEIZHIE L TE 7oA A A — U 0 7 H & B L C 5% 2 MR
R DT 217 5 72,

[FiE] ~ U A COBRERZAMEM%&ET L (FARDS €7 /1) & LT, «-Galactosylceramide (& K&
DIEERIZ LPS 2R & 5T 5 2% AW, GFPR°RFP R EDHE A KT H N T VATV 2=
~ 7 ADD T A B ML, 4F P ER, NKT Mifaze & 2 @50 BEE L ClRREOBARIZBA Lz
%, BUERIAMMRZFEL TH A La—AZBo L EREITV., Mi~O i inigiEo e+
WP SE A W TEIZ LT,

[K55% « B%2] FARDS 7 /L OFFHIZ L0 #/ER~ 7 2 TlLk " ThD ARDS/FARDS 045 #ELAH ik
B & FRRIZIER T LD R ERIR T 2 FF & LR OB L DWRIESEZ L & & H12,2~3 H T 80%
PLbo~ o ANRE Lz, IFHEROM~OHEREIX LPS 5 6 FF% N HEHE L 720 48 Rfilth &
TR m LULICIE LT, F£72 LPS & GRISHE S5 i T ERD LD o -Galactosylceramide 72
EL DRI F DAEC & - TREBRICHTRI N D Z LA BN L ol

Lth., TOERBRREHANT /) v I TV MR TAR NI VAV 2=y I~ U RERTT5 2 &2
X0, BUERAMMRORBIEICK T 24 —7 v My T OFRECHRELZ T CE 5B b5,
FETHERRE LT L LT, BIEMRIZRSL OMEIBEEEZ D2 RY — Vi d 2 L
NI END,
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EYRAXKBIRIILE—BE BRED) [CLEBAEENNITIUTILLT75—F%
ZIRVEISE: S o )
Autonomous bioluminescence imaging with the improved bacterial luciferase by
bioluminescence resonance energy transfer (BRET)
OMBRAE, ZiH—M, Aefez, Bk, KR
RERCK PEZER TR
OTomomi Kaku, Kazunori Sugiura, Tetsuyuki Entani, Kenji Osabe, Takeharu Nagai
The Institute of Scientific and Industrial Research (SANKEN), Osaka University

YR T VT O AT M, lux A2 (luxCDABE) ZHpKT 5 5 DOBLEFIZLD
flEEhTnd, 2095, luxA & luxB iI~7 80 “BERZERL TREXY VX7 E
Wy 7=x7—¥) L LTHEET S, 72, luxC, luxD, lxE IHEEE (L7 =V y) O
AARICEEL TS, BN TITOLY T2 by 7 27— RIGE AN L R— 2 —
T oEAIXELSDBITONTEN, BRBMEN 5 TIER, A A=V TICHWLRD Z &
FIRER TH -7z, Texld, BAEBTIROE DALY T = T —E 0 HAOEE IR XA
BWE IS R B ASOEY IS 3L X —FE) (BRET) I2X - T, B\t T 5= 3L ¥—
HITICERT 2 2 & T, FBERAWINSE 2 HEICHEH Lz (Saito et al., 2012, Nat. Commun. 3,
1262), & Z T, Hik It &2 > 77 'E Venus W ONZZ O M NEFIZ K% luxB O C KIZEA L.
KIGHE CHRISETHAREZ B LT, TORE, 157 FHOT IV BEFHT-NKRE TS
cpl57Venus ZFEA L7 b DITHEHRENIS LE 10 Fi2m+s 22/ L, 2 okZER
N7 =T —F% uxC., luxD. luxE Bin1 & & Hick MEFEMAE (HKT293T) °# /N2 (Nicotiana
benthamiana) \ZHEA LTz & Z A, BENOEREADHER SN, EFE, v T O7LV—7IC
KoTrvav 2 rroAWRNEEBE N/ o —= T3S, TROEEATH LT
B D H B IACIZE LTV D 00, 30°CLL LIRS T TIERE LW EoREN
& 7= (Kotlobay et al., 2018, Proc. Natl. Acad. Sci. USA 115, 12728-12732), 4 [alF 4 73BA% L7-
BN TV TN 7 27 —BIX37CTHIEEEZ Kb L0 n | IRIAWVAEREICEIT 5
HRIEA A=V T RAREIC 72 5 EIfF S5,

232 3k Kaku T, Sugiura K, Entani T, Osabe K, Nagai T. Ehnanced brightness of bacterial luciferase by

bioluminescence resonance energy transfer. Sci. Rep. in press.
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Heterogeneity and dynamics of the apoplastic fluid pH in different root zones revealed

by a bioluminescent ratiometric indicator
Quang Tran !, Kenji Osabe ', Tetsuyuki Entani 2, Tetsuichi Wazawa 2, Mitsuru Hattori ">, Takeharu Nagai

1,2

! Graduate School of Engineering, Osaka University

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

Root apoplastic fluid plays an important role as an intermediate between cells and the surrounding
environment. The acid growth theory suggests that the apoplastic fluid is acidic to facilitate cell wall
loosening and modification during root growth. However, due to the technical limitations of previous
methods, the quantification of the extracellular fluid pH in root has not been reported. Green-enhanced
Nano-lantern (GeNL), a bioluminescent protein that we previously developed, is a fusion protein of a
bioluminescent protein, NanoLuc (NLuc), and a green fluorescent protein, mNeonGreen (mNG). We found
that the efficiency of bioluminescence resonance energy transfer (BRET) from Nluc to mNG is
pH-dependent, by which the luminescence color changes from blue to green from pH 4.5 to 7.5. By fusing
with a novel signal peptide of AtCell signal peptide, we applied GeNL as a bioluminescent ratiometric
indicator for demonstrating the extracellular fluid pH of Arabidopsis thaliana root and performed
time-lapse imaging of live root with cellular resolution for over 30 minutes. The apoplastic fluid stream
was visualized with GeNL bioluminescence with high spaciotemporal resolution. We found that the
apoplastic fluid of the root epidermis was acidic ranging from pH 5.7 to 7.0, the pH was dependent on root
zones and dynamically changes during growth. These results suggest a strict regulation of the apoplastic

fluid acidity, which is necessary for root elongation.
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B/ ME Z AR T HEEFI DB
Novel contrast agents based on titanium dioxide nanoparticle for
microangiography
OHEBRE7 2 WERFF 20 %A ' BARS 20 BPAFERR 12
'RIIEASA T RFE: T =~ S, A A 2 ZEF P EUBERTERT A A ) Y — 25 2 —
ORuriko Tanabe'?, Hirotoshi Shibuya?, Taku Gotoh', Masaru Tamura?, Shintaro Nomura !

'Nagahama Inst. of Bio-Sci. and Tech., > RIKEN BRC

B E IS E O EE K TH DI L b LT, WEET VI DOL ITA X7 Z70E
OFREW)TH Y | BB N I TN TV A~ T A Ty hOETVEMWITE D220,
ZORKE LTI, 5 o, BhFRiRE, e, &l & o mE R 2R3 2 123/ o1
ERHEVIZH/NENZ ERFET bND, (ERERBYOMEER ICIEe T2 &Y
FINZ < HNLNATWS, B N AOMEEER TR TE D IME O A XITEL 50-100 w7 R
ThHV., & FTEIDRVMANNME TIEH D03~ 7 ATIEDR D RNME & 78D, Fox M7
LT MEEEFNTT A DO BT % v F R iR E AV b O Tligs s B 1 D EE
10 umPh F O IMAE &I LT,

A& Al TAKU-1 X b F & > Kif-43 ik WD0456 & TKS-203 % 2:1 O R TIRE
L7eb D Th D IREERITE 1-2mOR 123 HEL L IR EG1% 5 57 CTEEN R Hivd, WD0456
& TKS-203 ZNEHUTE E D Wb T % ) ki O A X1£10-100nm T&H 5 D THr Al D
W72 % 2 DOF 7R BIROIEA I K > TH /R PRI OGRS ERThIL T b B X
bivd, DEXIVEAINEEAITNEIER L, REAEOF /R HIXEEiRICEH T 572
B, HUNEEZFLE L@ ay NTANERTHEBRESD LN TE D,

t 9 —H OERH TAKU-2 [ X {tF & > F / Kif53 ik TKD-801 & PBS % 2:1 O HE TR
ALELDOTH D, IBREICEDIHEEITRD LN, LR > T OEEANTIBMIME 22 &0
MM 28T 5 -0V b NS, TAKU-2 3= /) —/b, AZ ) —LZFI LD LTI
BANCZ Do TSR E <, FEREZR T, Lado TSRO EMNLE D&Y, H 5
W b ER O BRI A B T 2 IR PIRR D& IZi# LT D,

7Rk, AMFICIESCH RN B g B TR OB E T TiThbnizb D TH 5,
F o, MAEERA, EEIETET STV (2019 4E 6571301 B, 2021 4F HFFE 192522)



P28

BHOFEM - #ZREICE1H 5 Rab39B OHIRZABHTE D AZAT
Analysis of intracellular localization of Rab39B, a risk factor for psychiatric and
neurological disorders
OVE#ISEy) 12, MRS 2, SEEE 2, AL 2
VHRORBERIR R, 2 OERL R A
OMisa Miyaji'?, Yutaro Hazama?, Shingo Koinuma?, Takeshi Nakamura?

"Faculty Pharma Sci, *Res Inst Biomed Sci, Tokyo University of Science

[(#F7eds 5] AR @ % Bl Rab39B (X, AIARE /I EA 2L HIERET D X Yt RIETHEIE
ERECR R T DEIRICEBR TEAFAET DI EN S TNZ2Y, 20 10 41T, A BES ADHD, #F
M N —F Y AR DY AT R AT D ZE DA SHRIRITAF TR A TUVD, 2020 412 Rab39B /v 7
TR ARSI, REBEL T AASMETEIOMK T (A BEDHEIE) | LTP OfK T L5%8 fiEkE
AR AEOTLHELE EMIE , FEEL L TOA— T 7P —T7 Ty ADIK F S ST, Rab39B D
BN RTEIZ DWW TIE, M ER & ATV O, ffEE, /Mao—H I FTET HEWND AT
23%, Rab39B 73 GluA2 Z RO EIZ B DLWV Rab39B BitE/ MEIZV A2V 7 /MaT
FRVINETARENDD, TR NS TR, T2 TABFZE TiE, Rab39B D4y FHEREAR 5T
M EL T, HREAIIEE Neuro2A 2 WTCE BT RY — b~ —H—& Rab39B O FEE BRI LT,
[FEBrTiE] —BPERHOES . M ISR ~UL 28720 | NTEME Rab39B &% L CREE D
HHUIRDHZ LN LD | EGFP-Rab39B D% =3 B R (Neuro2A HR) AN B L THRE L7,
ZDHH LRI LIRBEZ > TV, EGFP-Rab39B DI HMNNIEN: Rab39B DZ & K& EARS
2WEDELT F1-7 clone A THW =, ILRTEDMEMNTIL MataMorph & Fiji @ Plugin Té5 JACoP
Z W TIT o7, £7 Matamorph | C, BRI AEFT /L4 — Th% h—dome filtering T segmentation %
1TV VM pick up L7z, Rab39B 134H Y &I /L UIRIZH D3, TRV O/ NMaET L2 oY B % B &)
TATODIFREETHY , Rt DiE~==27 /LT ROl Z#IRN LTIV, h-dome filtering D77
A—H DFTEN BRI DRA L M85, JACOP 1377 A% — BN D I JSIED E &3 T72 2 5 Plugin T
HVIRFGA=HBEOHBENEWEVIRENDD, JACOP DA==2—D1-DTHD Object based
analysis Z M\, Rab39B &/ FEA N T KT~ —H—DIJFIEETNDLONHETHAH-0 , LFTERE
LTI overlap approach Ofiz{H -7~

[FE LB 22] Neuro2A MRz 574 [ OMEHT T, Rab39B & LAMP (% i Ky — AUV — A~ —
F1—) EDIJFHEHRIL 64.476.2%. Lysotracker (VY —h~—0—) LD IJHIERIT 43.376.3%, EEAL (¥)
oo Ry —b~—h—) LD FIERIT 23.074.4%, Rabll (VP A2V 7 R —h~—h—) LDt
JHTEZRIT40.974.0% WIS RGO, FRTEROAEFH 100%2 2 TWDH03, ZIUIBER CHEHiis
ALTODISNT, S EIHWEREN~— I — DB overlap L TFET D2 EICEDEE 2 HND, U
ATV TR D NI FRIRIE L DT o TN TV DLV RIEDET Lb B bETERLL,
Rab39B 51/ NE D 6 EIFE LT iR O /N E L COMREEFF S EHERIS NG, /o7 TR~ ZADfiR
WA= 77V —T T 7 ADIKR T RRE SN CTNDIEND, DiFFRISICIFAET D Rab39B (34 —h7
7T T I ADFEFFHE\NTNDZENR TAZ I, 57 Z O R EFEBRIZIORAELTZ ),
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BHOHE - FHEEICED S Rab39B O FRET /N1 & o4 —DBAH
Development of FRET biosensor for Rab39B involved in various neurological
and psychiatric disorders
OffEEE 1, MRS L, FIHEZ 2, f@HEJEHI 8, fRHEL 1
VHOR BB R AR E RV AT ZERT, 2 BORCER R B T, 8 AL R KRB R B s ekt
oShingo Koinuma', Yutaro Hazama', Naoyuki Wada?, Mitsunori Fukuda®, Takeshi Nakamura!
IRIBS, Tokyo Univ. of Sci., 2 Faculty of Sci. and Tech., Tokyo Univ. of Sci.,
3Grad. Sch. Life Sci., Tohoku Univ.

PSR LZ B 78 B35 Rab39B 1&, FNHURE )RR 2% FIEMR & 9725 X Y AR Mass Mie o
BECRKT DHEBICEE TENFET D Z ENMOL TV, 20 10 /T, ARESR
ADHD, B NR—F 2V DY AT R Th 5 Z & A SN EBIZHFE RN EA TV 5,
2020 42 Rab39B / w7 7 U b= U ARHE S, KRB L LT, ST EOKT (B
FEDFERE) . LTP O T & =B FUIEREE . M A0 il & ERE, JEIEK L~ L ToA4—
Ty V=77 w7 ADMKTFAEH ST, Rab39B OFMIEANRTEIZ DWW T, MR, ER &
AANTOR, MR, NMEO—EITFET D E WO RITHIER DS, Ll Zhb
DANT T D E Z T Rab39B BEBRIZE DD L 5 7 7T UREZ I LTV D O ER
HTH D, PSRRI EE LT 2R EROET ) ThH Z 2T xS
& . Rab39B DllfHEEREZ L 0 FEMICIR 2 21T Z 90 D5 L THIT T 5 B (L7 72
B BARE AW TR CIITRA N H D, & Z TABFZE TIL Rab39B D Sk 7o kfe 2 F28i4
LD FAN=ALEWHGNIT HZ &2 HIEL, Rab39B 151 % &V \REZE [ /0 fifHE C Al b
T& 5 FRET A A& Y —DfEfL 2 7=,

2D IART A L &MlioT, 50 @& B 25 Rab39B Lo —DEMi2ER L, ZnZ
FUZDOWTHAF I v 7 Ly (Rab39B OFEFEMEDL L AL R 2 M AGA AU T2/ v —
@ FRET/CFP teDZAVIR) Z O ERH CRMii L 7=, —EU DX A F Iy I L vE
Frofpemiit o —I2 2 TIE, Rab39 OAREMEALIKF (GAP) 12k L TEKFHRIGE &
TNEIMIZONTE BT LTz, BRI TIE Raichu-A804-GL WA A FI v 7 Loy
101% & @VMEREZ /R LTz, ZAULMAIIE 7 L — 7 03855 L7- Raichu-Rab5 L IZIERIZED X
A FIv 7L ThD, %I T Raichu-A804—GL Z #hFSHKK |\ Z R EL & B HINL P R 7E % fie
RBLIE A, 1FIEETD Rab39B B/ NI HFET 5 Z & 2R Lz, BfE, Z0
Raichu-A804-GL % FVNT FRET A A — 0 7 &4T0, Ak Neuro2A (23517 5 Rab39B
TEYEDRFZERI 72 B L A RRET LT D,
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Ca?,ROSEM LI-E=T/ DREGR F LRGEMERER S 7T ILGEREBORT
Imaging analysis of stress-responsive rapid long-distance signaling
involving Ca?* and ROS in Marchantia polymorpha
OPBMEGERR 1 RAWIRIK L2 RO L2, BANE L2, /e 12
BOREERER - B « BRI - VIS AR 72 R e odis
OXKenshiro Watanabe !, Kota Hasegawa 2, Hiroki Shindo ! 2, Kenji Hashimoto "2, Kazuyuki Kuchitsu !>
! Department of Applied Biological Science /? Interdisciplinary Agricultural Science & Technology

Course, Tokyo University of Science

FE I IIARRE R & R T2 2203 | 3 OB D I ARG - WBR S R T I & F i S IR R A HE
HT DV AT LEROLBEZ LI, GE-RRIKDOEG-BREEA ML A ZIT T & 2~ ORIl
IS B & BENLTZ LIS Y S AV EARE L, RIS ST A A i 2 T\ D,
HERS R CEAE - ) Rk SN A RVE V7 YOS ST BN 2 T, B
A LI HBRE e S VR ER AR D, Ca?t, {HMEERFEE(ROS), BRI 7 n 54
D ATREME DN iR S AL TV DD, Z O FHECAIIE RIS HZ 0,

R AR O R e SR R % O CiE, MR O BATCB W T, Ca¥DfEA L U v igfkic X v
FAIRAIZTEMEAL S 1D ROS A% E%3%E NADPH oxidase (Nox)/Rboh & \ROS (Z L W {E M L &% Ca*
T RV BARAFRN TR PEAL 40 2 FTREME D28 S 41T % (Takeda et al. 2008; Kimura ef al.
2012; Kaya et al. 2014) 73, Hifaf > 7 FMRERIZZ 5 LICHENB 532008 9 NIARHTH
Do FAT- DL, B - e S OMEE R 2R fe W ELEE BREY Y = 2712 Ca?tk v 9—ROS
VYA LR B R RBL S, MIRE O Ca R R L UVROS EREOEIRED, JAHIFHR T A
TARA=V U TREMEEL, BEESCERINGE 52 B0 6 OBREZRT LTz,

JRFTHI R GEAL IR 24T 5 & MIEN Ca? R EE L5, ROS DAERMNMEE & 5 2 T2 ELA B (LT
23> CTHRARITABIE LTz, & OBEEEE T Ca¥ € 1~1.2 mm/s, ROS T 0.7~0.9 mm/s &, #¢1E)
DRNE RN Z AT LT Anil & BEARIRE T - 72, BRIRIKO S B2 RIInRE OBRES, E0 Xk H 7
FFRIZ LD 25 LI 2 REERES 7 F ARER IS SN D MO 2 D T, B==2
ridkE bAEY) L IGE OB T A S FD, DOoBBIILEE LRV Ln | YO RE#ES 7
FMREEPRT Do O DMl ET VR EMFFSND,

ROS A DIEFEIL, Ca¥* F v RVHER KO, B =27 k> Nox/Rboh @ 5 & MpRbohB
KAAERETHH SN2 LD, ZDOROS wave”lE Ca2* & /i L 72 MpRbohB DOiEMEALIZ L 5 b
DEEZLND, —FH T, MIEN CaBE EFOMEIEIL, Ca¥' T v RAHERSREA 40 F v %
VBHEANC X 0 I S 72725, Nox/Rboh KIBZFAR ROS HEHNT K- THifil S g o7z,
Ca¥F ¥ RV [2A F 2 F v XGRS ORRE KRB BAIR 2 RFAIC KB/ L, "ROS
wave”, "Ca?" wave” DAEFRIZ LR R 7 DORE &, e L 2SR 7e R iEEE S 7 WRIZER O
TS DL ORI 2 D T 5, "ROS wave” & ”Ca?* wave” & D BIFRCE O A FRIIEIRIC
DV T b L72Uy,
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ETod7 MRS REBICH TS Ca»BIBDRZERM/ 5 — > DR
B CaZ AN I DR
Spatiotemporal pattern of Ca?* dynamics in the cell-dividing zone of a model liverwort,
Marchantia polymorpha
oF IR AL 12, AEA WS L2 R MERS L2 U L A fnss 2
BOREERER - B « B » VS AR A2 R TR ods
OYuka Yoshizawa !2, Kenji Hashimoto '-2, Yuki Hagiwara 2, Yuto Yamashita !, Kazuyuki Kuchitsu 2
! Department of Applied Biological Science /2 Interdisciplinary Agricultural Science & Technology

Course, Tokyo University of Science

2 ORFITRIZ L0 FHE SN DRI Ca? RIEZCDREZER] 2 — NIAR D THRARE R DR
s, R4 TR T D BN AN CaZ BER LCZ D A 1 = X A, AHAERIX
R N2 < . FRCAE CTIXIE & A RS LTV, FL72 BIid, (RHIAS LR T 7 A
Y= OIIEN CaZBIED T A 7 A A —V U T REMEF L, 2020 FFEAZLSHER BN T
{RAR DRSS R D Ca¥ DIRE AR & IREIE(LIZOWTHE L, MWORREX. FF
EDTHI 3 AR I 1T Dl R L | MM RARFEOHE IO LV flE SN D, E=a 77555
RIZTBA LT2TAR 0 th s (S As o 0 . 2SR B 025l 2 & LT R H ISRk
B2 L. Eo. o Tan &AM & 2 0 spiilan REITAET 2 2 &nn, LER
BB L — VBB L DI L XA DA A=V TRHRIER S Th 5,

=27 OIS ZHHRIC IV T, —EOREOMIEIZIN T, MiRE BV THIER Ca> A /S
A 7ROl 7e Ca? R EAR 0 IRIN D FHOBRL % A Lz, #@ilfa, 22k, 56
W2 D & ARREICZE ORE LA OBEITEVDFRD b, CaREZILDO R — & 5
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Figure 1. Structure of the compounds which we synthesized.
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In silico design of anti-COVID-19 agents for mutant pathogens
OMEEFUREL !, R, BELN!, SBM L RERME? NEIER!
VRORCEERLR ARk, 2 RRUERR HKE
oSouma Shiino', Akihiko Gomi', Madoka Hoshi', Sho Konno?,
Yoshio Hayashi? and Masaki Kojima'

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

B =m0 A )L ZEYUE (COVID-19) DJFIE A /L AT % SARS-CoV-2 1E, 2002 1T H1[E
TPiAT L7= SARS (BEJECMEMEREIERRE) DR ™ A /LA SARS-CoV D7/ I RNA & 89%D
FHREPEDR B D [1]. FRICA A > 7 a7 77— 3CLPPIZBA L CTiE, 7 2/ BB D 96%M3[F—TH
%o 3CLP° (X, 2 r T UA/LAD la BLW 1b BIEF-FIFREY & Fe AU U CAEIGBRICAR ]
RIpFEA DIMEIE S 7B (nsp) ZELT D217, RAIEBEOEBERIEFEN THD, ZD9HH
SARS-CoV 3CLP™ OBHEH] & L TH S 2518 L 72 YH-53[3]1Z. SARS-CoV-2 @ 3CLP®Z%f LT
A THDLZERH DR oT[4), —TF7. UANVAMERE TIIEREO MBI X Dt L3R
BEIZ72 D Z L 3% <, COVID-19 THLEMEL L 2oH H([5], AL TIL, VA NVADOEREEE
L7z COVID-19 {6#3K % in silico TR&FtT 52 L2 AL LT,

1L U ¥IZ Nextstrain (https:/nextstrain.org/sars-cov-2) D7/ LfEHN G, 3CL° Z =2 — N L
TV 5% ORFla BIE1 O nsp5 SHIL CHE SNTERD S &, HAAEOEW AL 5 Z2F (B.1.351,
B.1.2, C37, P2, B.1.1.389) %t L7=, GenBank (285 S 1TV 5 /£ SARS-CoV-2 D7/
LEES] (MNO08947) & bhifiz L, EFE 5l % 3CLP™® O Lys90Arg, Leu89Phe, Gly15Ser, Leu205Val,
Pro96Ser DA FFRIZxf)ST 2D Z & Z[AE L7,

WRIZ, SARS-CoV-2 @ 3CLP® OfEfai#E (PDB ID: 6LZE) (23T, kit 5 EpTo 2 BEshr &
e L72& 2 A, Leu89 & Leu205 ZFRW\ T F-RENZEEH L T\ e, F£72 Glyls OF4 2 EIKZAL
SOFEPRE SN, MOZBREFT X, AL KO 2 BRI HE D b BN 72 55T AF
FEL Tz (M : FERIFRENLI LB &R, Hisdl & Cys145 (3itirkIL)

OB ZRE 2 T, FZERM 3CLPC ONREE L 5 FE)F Y I 2 b—3 3 U LD S
L. YH-53 BXOSEZALAW & D insilico Ry v 7 #H#ED TN D,

[1] Wu et al., Nature 579, 265 (2020)

[2] Masters, Adv. Virus Res. 66, 193 (2006)

[3] Thanigaimalai et al., Eur. J. Med. Chem. 68, 372
(2013)

[4] Konno et al., submitted

[5] Korber et al.,Cell 182, 812 (2020)
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In silico design of anti-COVID-19 agents with improved ADMET properties
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O Akihiko Gomi', Kyousuke Sakata', Madoka Hoshi!, Souma Shiino', Sho Konno?, Yoshio Hayashi? and
Masaki Kojima!

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

B om0 A )L ZEGYE (COVID-19) DJEKR Y A )L A TH % SARS-CoV-2 1&, 2002 F(ZH
[ETHifT L7z SARS (FJERAMEMLSHERERE) DK 7 A /LA SARS-CoV D47/ I RNA & 89%
OMFERH V [1]. AL 7T 77— 3CLre (2 L Tid, 7 2/ BRECSI T D 96%H3 [F— T
b5, 3CLr (X, arF U A)LAD la B 1b B FFHFREY 2 Fr 2 a2k L CAEERIZA
IR 7eHl 2 DIHEE S N7 (nsp) ML T D217, RO EERIEFEHN TH L, ZDHH
SARS-CoV 3CLPe DBHEHIE L CH S 23818 L 7= YH-53[3]i%. SARS-CoV-2 @ 3CLP® (Z%f LT
FhTHDHZENHLNE RS TZ[4],

—RIZHTEE D BTN TIE, B IRl AR SR B i A = 38 S IS E R 7 MR E A 3
RENs L) [FEOR] BEE 7> T D5, D72, {LEWDORRFHERE N & 3yEh s -
M (ADMET) #B[E T 252 E0N2E LS, ADMET O X 9 (Z KRR EHE 2 Bt o Tl
%, AL (NLAHR) OB FE oA E B oD, AL T, (b5 HiE - ADMET §#
HOEIEZHEST -y 7T —Z EHW Tl o MEIEE &2 L, ADMET iz diE L7
COVID-19 1R I DML S &3R5 LTz,

ACD/Percepta & JIV T, YH-53 Ofb &= (¥ F) % SMILES %5t (F) TAJJ L, ADMET
Rtk (log P, 43 78, KFEMEUGIEOH, KEMEZHILOR, FHEATRER A O, BEED
. WAREE. Caco-2 bk, Mg o3V EfEG=, MK @iEaE, b MSERINE, CYP
B M hERG PHLEMESE) 2 T L7, YRIZ YH-53 @ P1'ERAL & P3 BRAL D ERS5 A% & 28 L. ADMET
BPEAS A B LAt & & i U7, ADMET #5#E & 9 LAY 5 554013, Lipinski 237 A —# (log
P, /i f&, KREMEUGERO, KFEMAZHEOH) #EE L, EHICKRyF T Ial
— a3 YEATV, O 3CLre ([ZTE LWAR— X THEE T 2B O 2% Btk itilifb & & L
Too FRIZT, BRBEMILEY O E L RRT D,

v P1
\o o

[1] Wu et al., Nature 579, 265 (2020) \ u 0 SD
[2] Masters, Adv. Virus Res. 66, 193 (2006) N N <~ ON AY

o P3 " & L " 5 " py
[3] Thanigaimalai et al., Eur. J. Med. Chem. 68, 372 (2013) Pz/
[4] Konno et al., submitted

COclccec2[nH]c(C(=0)N[C@@H](CC(C)C)C(=0)N][

[5] Egan In: Drug Design: Structure- and Ligand-based  c@@H](C[C@ @H]3CCNC3=0)C(=0)c3ncscccecds3)ccl

Approaches (Merz et al. eds.) 165 (2010)
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Visualization of uranium concentrated in rat femur using synchrotron based X-ray nCT
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% JERERI I ISR T 2 B T 0 . REUHUR G ERY SPring-8 O, st Hifh X #i %
JETHZ LT, PHOEERZH CT 2825V 77 a0 OEMOMEENERIND D, S
ST, FERRES 27 T 5 nROWIUGERIR O =R X —CRGLESTDHZ LT, ZOxHE
DI F VR ZE TEgHIE TE 5,

AT, BREMNCBIT DU OEBITE ZOREBLEW LT 57120, R s@Elmo
< RNIWERE T T A B RS LTS 1 BRRICREREREE L T b KRB &2 7 T > L3 Wi
(17.17 ke V)B4 D X #Em R /LF—(17.140, 17.172 ke V) THEIEIRE L. 20T, FAER BTG &2 2054
HZET, R/ urA—FXOEMOGMRET Y 7V mIRENN & BiiE & & 3 Wonrffb L7z, &R
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A highly-sensitive genetically encoded temperature indicator exploiting a
temperature-responsive elastin-like polypeptide
OCong Quang Vu'?, Shun-ichi Fukushima?, Tetsuichi Wazawa?, and Takeharu Nagai'-2*
! Graduate School of Frontier Biosciences, Osaka University, Suita, Osaka 565-0871, Japan
2 SANKEN (The Institute of Scientific and Industrial Research), Osaka University, Ibaraki, Osaka
567-0047, Japan

*Correspondence: ngl(@sanken.osaka-u.ac.jp

Genetically encoded temperature indicators (GETIs) allow for real-time measurement of subcellular
temperature dynamics in live cells. However, GETIs have suffered from poor temperature sensitivity,
which may not be sufficient to resolve small heat production from a biological process. Here, we develop a
highly-sensitive GETI, denoted as ELP-TEMP, comprised of a temperature-responsive elastin-like
polypeptide (ELP) fused with a cyan fluorescent protein (FP), mTurquoise2 (mT), and a yellow FP, mVenus
(mV), as the donor and acceptor, respectively, of Forster resonance energy transfer (FRET). At elevated
temperatures, the ELP moiety in ELP-TEMP undergoes a phase transition leading to an increase in the
FRET efficiency. In HeLa cells, ELP-TEMP responded to the temperature from 33 to 40 °C with a
maximum temperature sensitivity of 45.1 £ 8.1%/°C, which was the highest ever temperature sensitivity
among hitherto-developed fluorescent nanothermometers. Although ELP-TEMP showed sensitivity not
only to temperature but also to macromolecular crowding and self-concentration, we were able to correct
the output of ELP-TEMP to achieve accurate temperature measurements at a subcellular resolution. We
successfully applied ELP-TEMP to accurately measure temperature changes in cells induced by a local heat
spot, even if the temperature difference was as small as <1°C, and to visualize heat production from
stimulated Ca?* influx in live HeLa cells induced by a chemical stimulation. Furthermore, we investigated
temperatures in the nucleus and cytoplasm of live HeLa cells and found that their temperatures were almost
the same within the temperature resolution of the measurement. Our study would contribute to better
understanding of cellular temperature dynamics, and ELP-TEMP would be a useful GETI for the

investigation of cell thermobiology.
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