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B LAY 7 O S B M R
Effect of Crystallization of Carbon Fiber Reinforced Polyamide
on Bending Properties

o 2 5 (Takenobu SAKAI)

LT ATIER - Bk

e

Recently, carbon fiber reinforced thermoplastics (CFRTP) are widely used for various
situations instead of carbon fiber reinforced thermosetting plastics (CFRP). Some of matrix resin of
CFRTP are the crystalline polymers such as polyamide (PA), PEEK and polyimide. In this study,
carbon fiber reinforced polyamide was used and investigated the effect of crystallinity of PA on the
mechanical properties of CFRTP. To control the crystallinity of CFRTP, DSC analysis of CFRTP and
PA was carried out, and it became possible to control the crystallinity of PA with different heat
treatment time. In the results of DSC analysis, single peak of melting point was observed in the short
heat-treatment time, and double peak was observed in the longer treatment time. As the results of
bending tests, there was linear relationship between bending strength and heat-treatment time,
however in the longer treatment time, there was nonlinear behavior in the bending modulus. As the
results of DSC analysis of CFRTP, the melting point was decreased over 10 hours’ treatment,
therefore, bending modulus was affected by the crystal state of matrix resin.

Key words: CFRTP, Crystallinity, Crystal state, Mechanical Properties, Acoustic Emission
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Fig. 1 DSC results of PA6 without heat treatment for
crystallization
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HEBFE CTRORICHEBR L X 5 & 92 AEb Ot o 1 THI - T, & THHEBRGE,
Linked h X5 Z2RARBER Y NU—2 7Ty 74— K047 T4 THRIK
A CRRARESZ LA HUEE, BRZELHT U7 OFTZOBRN BN DD
bR R L TWD & F 25, BIZIE. AARDARIERT 7Y 424 L T\ o 3
¥ (SANSAN) B A fLERIUC XD I RY—v 7 & OCR HiizfEO
FTHNET O EMMET o —ERAZRAEL T LD FIEEANI T VI T L —
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B A THIERERAE L TV 5,

5212, EORERE & HHEE ORI CEEO RN ETY (A frictionless labor
market) 77 v b7 — L& 5720 TSI X E/IMET S (B rabham ,2013)
EWVWI I TRV OB EILEST, 7T v N7 — AOEE LIEED -0
XN L > TEILT 2 HBHGERE, a2 b — A AN =X LB KETHDH =
AR LT, AN A FRITALEDO NFERE IITEBRLEO T L TY XA LT
P R —Z ADFHE LIS LT Z A B R RN - T CRLER 4 24 B 70 2 35 I
~—F T HEE ST, LinL, ARIATIO&EE A Y — RIZF TR, 74
TAPEBEICRST, fERT b — L2 X UON, R he— o8 /%
AONBRNEET Ty b T+ —LRRELSRH-TREDZ 77U FH#E (wise-
crowds) (Saxton etal,2013;32) 20 &k 7-bDATImz ha—LEa=EhHELT-,
ZNET Ty T A — DS DO T AT T 4 T 4 — BTN, T &
RN T 2G0T T v N7 4+ — LOPRRIZ L > TURBIIZ TGO 2 > |k
0=/l 35D/ 5ifEE R D, A ORI TR ZOfER T — /=3
HELZEFE 2 v b — L AT Z D < DIERR G %%Lihf:%%%i
LHEABIREZBL T 7Y Rp@TiGzary ba— L35 45EEEOEEICEL

Tl ’J&ﬁjﬂbl%%’(i@é

B%IC, A FROFEFNIAT LT T v b 74— 2 FBOBRICEL THWN L OhDE
BrHE5, 77y M7+ — RN RMEE T 2OIIIMENE L 7T v F 7+ — 4
FE DERREIIRT A ENRKETHDLZ EITERM->TVWIHEETH D
(Scholz2016), FFIT A fEATZWREIHY NS WB O r — v 7 Z 5 K787 5
Y N7 A —=AICEALTIEZ 70 REE O T =V 2 L ERNIMERT T 5 DIE >0 R
THEETHD, H1ic, FHEITHRE CIEM/R Y — 2 28R4t L CTEEZ M L,
R T N7k — NINOBRFEMN A GO TCOMETH D, 212, 77U Ry
EHLOHFEZELTH > & RERMIMIEAZAIHZ LA TEIHRINTZZEOR
51 (transactional) T —X MR T D E0NHKkDLZ L THD, BEDODT—X % AT
- MR -MiETOR T IV REBEEE STy VT — L DBEBHEA T T
(com putational infrastructure) (Prassl, 2018; 8) F 721X AT ® AN LE1HE
(A rtificial Inte lligence) (R 2%, (Econom ist,2006), ZDOHRKE T Z v b7+
— LD ENRFF - T 28HMEAE 7 70 R AL LS & T ombEnE) &
FEHETRETH D, MEON—F—NVEBEERETHL 77 ATEHA BHEE 10%%
N—=T =BT oML L =T THEHEELL, 7T v N7+ — L OffifEZ %
BFEORETL T T BEEORFERRETH L7 77 REBHEICHEL T2 2053k
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Progenitor Mass Distribution of Core-Collapse Supernova Remnants in Our Galaxy and Magellanic Clouds

PEH 7 (Satoru KATSUDA)
PRT M7 R Bh# (MRBRAOAFZEETRY X AR - YEaRIMR T H Py BRAE )

We investigate a progenitor mass distribution of core-collapse supernova remnants in our
Galaxy and Large and Small Magellanic Clouds for the first time. We realize that previous
mass estimates are subject to large systematic uncertainties because most of the relative
abundances (X/S1) are not good probes for the progenitor masses. Only Fe/Si is sensitive to
the progenitor mass. Therefore, we revised the progenitor masses of 34 core-collapse
supernova remnants by comparing the Fe/Si ratios with the newest nucleosynthesis model,
leading to a progenitor mass distribution of f(M < 15 M.) : f(15 M. <M < 22.5 M.) : f(M > 22.5
M.) =0.47:0.32:0.21. This is consistent with the standard Salpeter initial mass
function. Our result does not require a high-mass cutoff in exploding stars, conflicting with
some recent observational and theoretical works.

1. IXC®IZ FE=a— N &EZHHT 25123, REE
ETORERWERECKIO 8 fFLL EEMEL) BrENEETR &R CHEMFET D 2 & 2R
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DHEOUF ) AT, Fa LBHREBEEELS] THRINWDIEDMERAEEEIL, B8FERAE
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NHEELHNTWD, KB I3 2RI T 5 SRAAT 0D T B D SR FE R D R 7> & 1R FE HiT

L. £, ROSMEE 23 & IS ok L DEBEZRML, TORELENOHET &

{ERD X5 REHEREATER L, a7y 2HET L HERD D, BIE 30 1Z &0 IIP &Y

FHEFRNT T v I AR— 2D, FREL HHTRIZOWTEENRFEEINTWVD A, #H

HNO—HOBEBNRITERET, 77 vrFh— BELUTARFEETHIELT D 17—25 MO

VZENIATR E B2 5T 5, BHBEEBRON->TELT, 2 TR
IBREORE AT DIREREANTA—ZD HEEME] & L TRIFHEDOH TITEL R

—ONFERILOR THE) OEERTHD, £ msh a7, ZoEEHAOREABEER

D, COEEHHOENBERIZELON X, BERETICT T v 7 A VIZENTZO N

ERET D2 &N, BNRTHYH R OREE tHLivew, FEEL 17—25 M.OREEE R

BEO—DLipo TS, BMMICIT, BE  ORICT T v IR —A0EDL ETHIE. 2D

RS 2 B R BT 40 KIGE B(MoFRE & HEITX5—8 M.tHifssh, Zhnbrd &
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BURAIZIT, BRLRVWKERREOMFEN HED [BIELXAT 7T L) MO
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DFmEEE)ZHET 2FELD D
[e.g.,9;10], ZOFIETIE, BHEEES
(AN/AM oc M) D FEo )M MEHER) 72 ¥ L B —
S —HE &S MABEEIME; 1)L b
BINSWEREWEND RN ERRE
Nz, >F 0 B Lok EEROBEWM
> 17 MYDOEERHRFL Y D7l 2D5;
ISRFEHBHE & 72 o T2 Al REE DN B 5,

ZOEIICES L, BRI IBEOERIC
ERRIEA & D 2 & IFBINAITIIBEIC#ENL LT
WA EIICEbRANE LRV, EITE
MR % e REMEAMTEL T, £k
BRETIXEIUT EREFITITRY, Bl 2T,
I RREERTOBLE OB LT A B THRK
SNTZEFEIZ L HE0ET, BEHEE R
ANZ/NSS ARE->TLE D AfREMENRH D le.g.,
12], fh5, BT RIEREE D O EEMATIZEE L
T, Bolf OFTHER 1T L ©— % —IMF &
FELRW(OE Y EE ERMEALELE L
W) EWVIIFERBHRNTHESNLTWD
le.g., 13; 14l

ZORWEEEE 2. AW TIZ, ROJIER
i« Kh~B T RINIAEET 5 8T 2R
OBRE RO % . Bz ISTTHEMAR O8] Y
ALLENT S, B, ZORMEITT TICHE
weam L[156] & L TAREATH D, L0 FEA
ERIIZEL L ESRI T,
2. BEERBETOBERELHHOILHE
AR ICESW =B EE BHEE
2.1 BEDORERR D RMAITHE

KON L O~ ¥ 5 8 o e
PRI RN S 2 72, D ER-i o
B2 GRBITIX AR AT RE 72 FEAAREAT 23 FTRE C &
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Do T DRBIN, JEFENE M) D TR %
EHALFHHITELZRTHD, ZNET, X
BRo SESMER, FIHLG e OB G B
BB DO IURMB L B Z <M b ., RRDE
BEFOBBEDITHEARET VLT 5 Z
LT, BIEEENESN T, 2720,
INETOLZAFIREEBDOKmMIZE EED,
COCARIOPANE (B B oY (A QA R Y

Z ZTHA L, ZHOIHRICTHBS LT
LEHERBOBEEELZ LD LICL
Too —RRIC, BIEBEEOHEBREIRE N
B, WD 3ODEEFFAICK S LTz (A M <
15 M., B) 156 M. <M < 22.5 M., (C) M >
22.5 M., #iR%F 1D 3FIBITRT, BEK
DEAIX. fo 7 fo =
0.27+0:209 17 : 0.46%013,9 07 &G H AV, ZAUE,
CHIRDLbLEEEROENLVEBNELD
HEZNENIEIANEHRTHD, D
W, EUER 72 L B — % —IMF[11] T3,
0.65 : 0.20 : 0.15, IIP BBHE DB ED
IMF[7]Ci%, 0.91:0.09:0.0 Th5H, Zhb
AR RES > 7B EE &M & TR
2%,
2.2 BEOFKREDOREL

AITEI DR R A EACTE oo~ 1T,
B I B CTHRER ZMGGE LTz, £ ORER. o
FHLARIICHE S BEBRHEEDN, 2<HE
2 Tleipofe 2 LR\, 1Eko
BEEEHEICBW X, TRkt & ok
BRET IV E BT DB, WIE LT
R 2R CEA T L TW e, & 25
B, LREGRET V6l ERE LI L 25,
Fe/Si LIS TFA E R B RICHUE CTEWES &

0.27+003.017 :




Table 1

based Progenitor Masses of C; SNRs in Our Galaxy and Magellanic Clouds
SNR Age (years) Mzams (M ) (Fe/Si)/(Fe/Si)s Revised Meocar (M3) Revised Myas (Mo
*** Galactic SNRs ***

Cassiopeia A ~340 (1) 15-20 (2) 10 +0.1(3) <3 <15

Kes 73 ~T50 (4) 20-30 (5) 0.8512 (5) <3 <151
G350.1-03 ~900 (6) 15-25(T) 035 + 0.05 (T) 36 15-22.5 m!
RX J1713.7-3946 ~1600 (8) <15 (9) <003 (9) =6 =225
MSH 15-52 ~1700 (10) NA. 078 + 0.09 (1) <3 <15
G2922:05 ~1900 (12) 25-30(13) 0.59*042 (13) <3 <15mle2
RCW103 ~2000 (14) 18-20 (15) 133485 (15) <3 <15
G39.740.2 ~2800 (16) 35-40 (T) 05605 (7 <3 <15m!
G292.04+1.8 ~3000 (17) 30-35 (18) 055 + 0.24 (18) <3 <15mle2
Puppis A ~4500 15-25(19) 063 + 0.05 (20) <3 <15

Kes 79 4400-6700 (21) 3040 (22) 035400 (22 36 15-22.5 m!
Cygnus Loop ~10000 (23) <15 (24) 0.7 + 0.1(25) <3 <15
Sgr A East ~10000 (26) 13-20 (2627) 0.26* 712 (28) 3-6 15-22.§ mim2
MSH 15-56 ~11000 (29) NA. 037 + 0.1 (30) 36 15-22.5 m!
1C443 3000-30000 (31,32) ~25 (33) 025 + 0.10 (34) 36 15225 mlm2
G290.1-08 10000-20000 (35) 20-25 (36) 011 + 0.06 (36) >6 >225
3C391 ~19000 (37T) ~15 (38) <0.06 (38) =6 >225
wad 20000 (39) 815 (40) 003 + 0.01 (41) =6 >225m2
G2843-18 ~21000 (42) >25 (43) 0.59*13 (43 <3 <]5mlm2
G156.245.7 20000-30000 (44) <15 (45) 0.37 + 0.1 (4546) 36 15-22.5 m!
304002 ~100000 (47) NA. 53431 @48) <3 <15
3C396 ~3000 (49) 13-15 (49) NA. NA. NA.
G15.9+402 2000-6000 (50) 20-25 (50) NA. NA. NA.
Kes 17 2000-40000 (51) 25-30(52) NA. NA. NA.
CTB109 ~14000 (53) 30-40 (54) NA. NA. NA.
G116.940.2 (CTB1) ~16000 (55) 13-15 (56) NA. NA. NA.
G296.1-05 ~28000 (5T) 25-30(57) NA. NA. NA.
WSI1C ~30000 (58) =20 (59) NA. NA. N.A.

*** LMC SNRs ***

NI32D ~2500 (60) ~50 (61) 048403 (62) <3 <15m!
N63A 2000-5000 (63) NA. 087 + 0.13 (64) <3 <15
N3 ~4000 (65) NA. 038 + 0.13 (66) 36 15-22.5 m!
N49 ~4800 (67) NA. 018 + 0.01 (66) >6 =225m2
N49B ~10000 (63) =25 (68.69) 103 + 0.07 (66) <3 <15
B0453-68.5 1200015000 (70) NA. 04237 (64) 36 15-22.5 mlm2
30 Dor C 4000-20000 (71) NA. 0.08+022 (71) >6 =225m2
Honeycomb NA. NA. 0174313 (64 =6 >225m2
*** SMC SNRs **

1E01022-7219 ~2050 (72) 25-35(73) 063038 (74 <3 <15=!
TKT2 NA. NA. 032 + 0.24(75) 36 15-225 mlm2
DEM 5§32 NA. NA. 028 + 0.26 (75) 36 15-225 mlm2
IKT6 ~14000 (76) 13-15 (T7) 0.26* 015 (78) 3-6 15-22.§ mim2
IKT23 ~18000 (79) ~18 (79) 04853 (78) <3 <]5mlm2

) A OFAEE O ml, m2 132 E M=15 M., M=225M.IZHET 5, $2. 3. 4500 v aNOE

FIFBELMAE T, (18] 8 0 s,
PHAL7=DTH D,

% Z T, Fe/Si OAHIZAER L, £TORHFE
OB REREHE LE L, fiRER 1,
FIFN R T, BLEOERSAIL, fa B fo=
0.47+035.094 1 0.32£0.32 1 0.21+026,915 & K&
SEL, $AE—F—IMF & FJE L2V,
B, F1. 5HBIRLERERED CO
a7 G EIT, FelSi e S EHEMIZRD 5 b
WERETH D, £1OHEEEIZ, CO =27
BB AT, MR A ROE L CHEE LTz,

BB RRZIT E 0 DT RO 2R
HAZHER STV D ATREMED @ 2D
W R B GERD <~ 5000 4E) 72 ISR - T
BERSEA L, ZO/RKR, f1 fpfo=
0.69+019.0.35 1 0.19+0:50.9.19 : 0.12+0-12.006 & 72 1) |
BMARRKRENDLOD, SHITYALE—H—
IMF (255 < H A2 8 - 7z,

3. BE

ABFZE THER LT FelSi HlcES < HAE

BHEEE L MO 2T OILFEMAR L 2 %A




D FIETIE, MRV KRE LS R D, WE
IR AL bR ONT, ERIETIE, R
HRNZEE TRV ITHEMAIZ S~ iR b 4,
LY TIERLRVFERICRSTZOTHA 9,
7212 L. AEIOFEIC bk A SRR AN
BT 2 2 LICHEBBMETH D, BEH
iE, BT — 212k S RE L LT (DR
MBS N TOZRWEFREE Y 2 BB L TR
W, (R A DIRADTEREIZITHLY BRiF T
W, Qla BEBEHEOF G2 EREBEZ S 2
nWo, i, BEHET M H ()T 7 X~
ETVOREME, (QBEFERH P72 L35
WY & 4yt D mass cut ONE, Q)ERT
RNF =72 EITREWDNE > TV D,
SHICHIOREEE LT, BENEHZERT
o HAE DI PN IEFICHETH S,
A TITHENBEME TH DL Z L AREL
A, EBRICIIKEREO 7EILL SRR
ThiLEBEXLN TV, HEEROLA.
Fe/Si HLICHEAS < BEBE &I, EBEL » HOA
s 58], HEROMEZEEICEE TS
52 LA BOEERETH D,
4. ¥
Hx ORIBLOHEOR THL~ET
BEENITIFET 5 B R 2R 08
EOERNSA PO TEI L, Boniz#
BB RO AIL, YR L E—% —IMF &
—H L7z, i, REEETeTEFZE
FELZ L TWDFTREMEZ RIR L TR Y | 3T
FER STV DR VE & 17—25 M.O1fE
RIBERETICT T v 7 R—/MTIENIAT
ERVIESTND, 7272 LA EIORERIERE
PEDS K& < (A% I XK SC T2 TXRISM

(19172 &6 H, HIZHEEICHRF 2 TR D0
Wb D, b, BEHBHEIZENT, &
TOTHEMBIEDNT v A ET D D TlE7R <
Si/Fe LD AHIZIER 3 2 LB 2 fifH L 72 R
b, A THRFLIZWVAEERTH D,

Eira

HFRFFEE ORI, EKRKLEK, FEIE
K, PRHERICEEHT T2, £z, HEKR
FOHREER., FH=EDHEZRRITIZA - #
—L LTCEIChlE 0 ZHEWEEWnwWie, 2
IR L TG A R T,
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Development and application of novel fluorescence correlation

spectroscopy for studying biomembranes

CZBYRTE  Takuhiro OTOSU
WreRERE  BhEl (B ar2e®l - sk

Abstract: Biological membrane is highly heterogeneous, and the heterogeneity of the membrane
gives unique biological functions on it. Therefore, it is crucial to analyze the conformational
dynamics and the diffusion properties of multiple membrane constituents at the same time for
elucidating the cooperativity of these molecules.

To this novel fluorescence correlation spectroscopy, total
two-dimensional fluorescence lifetime correlation spectroscopy (TIR 2D-FLCS), was developed.
TIR 2D-FLCS utilizes the correlation of fluorescence lifetime to discriminate the fluorescence
signals and analyze them in a species-specific manner. This allows us to investigate the
conformational properties and the dynamics of multiple molecules at the same time. In this study,
TIR 2D-FLCS was applied to analyze the diffusion of lipids in proximal/distal leaflets of lipid
bilayer. The results confirmed that TIR 2D-FLCS is a powerful tool to quantify the leaflet-dependent
diffusion properties as well as the interleaflet coupling of lipids in the bilayer.

Key Words: biological membrane; fluorescence correlation spectroscopy; total internal reflection;

aim, internal reflection

supported lipid bilayer
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Glutamate triggers systemic plant defence responses via long-distance Ca®* signaling
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Animals require rapid, long-range molecular signaling networks to integrate sensing and response
throughout their bodies. For example, the amino acid glutamate acts as an excitatory neurotransmitter
in the vertebrate central nervous system, regulating synaptic transmission and facilitating long-range
information exchange via activation of glutamate receptor channels. Similarly, plants sense local
signals, such as insect attack and transmit this information throughout the plant body to rapidly and
pre-emptively activate defence responses in undamaged parts. Here we show that glutamate is a wound
signal in plants that leaks to the apoplast from damaged cells. The GLUTAMATE RECEPTOR LIKE
family of ion channels acts as sensors that convert this damage-associated signal into an increase in
intracellular Ca®" ([Ca®*].) that propagates to distant organs where defence responses are then induced'.

Introduction

Plants rapidly respond to stresses, such as salinity, pathogen attack, mechanical wounding or herbivory with both
a local and subsequently a system-wide reaction that primes non-damaged regions to mount pre-emptive*’. For
example, the defense hormone jasmonic acid and its active form jasmonyl-isoleucine (JA-Ile) accumulate not only
at the immediate site of wounding but also within minutes in distal tissues, where JA-Ile elicits a suite of defense
responses ranging from gene induction to shifts in defense metabolite metabolism. The precise nature of the rapid,
long-range communication system remains to be defined but events such as propagating waves of reactive oxygen
species (ROS) and electrical signals have been shown to correlate in time and space with systemic spread of the
wound-response signal. Changes in the cytosolic Ca?" level have also been linked both local wound stress responses
and to the systemic spread of electrical and ROS-related events, such as in the systemic signaling elicited by root
responses to NaCl®.

A major advance in characterizing this systemic signaling system has come from the finding that the electrical
wound signal is dependent on the GLUTAMATE RECEPTOR LIKE ion channels GLR3.3 and GLR3.6. In Arabidopsis,
the GLRs are a family of 20 cation permeable ion channels closely related to mammalian ionotropic glutamate
receptors. These channels have been shown to play roles in a wide range of plant physiological and developmental
processes ranging from pathogen defense and stomatal function, to self-incompatability responses, and pollen tube
and root growth. However, the precise nature of the systemic wound system triggering GLRs and how GLRs in turn
work to sustain systemic signaling events remains to be defined.

We therefore utilized the highly-sensitive single-wavelength GFP-based Ca*" sensor GCaMP3%!? to monitor
whole-plant signaling dynamics in response to wounding to ask whether a propagating Ca>* signal might play a role
in this systemic signaling system. As single wavelength reporters can yield imaging artifacts, we also validated the
responses shown using the plants expressing the Yellow Cameleon ratiometric Ca®* sensor (YC3.6) which corrects
for many of these potential issues. Unfortunately, the Cameleon sensors proved complex to use routinely in these
low magnification imaging studies due to their smaller dynamic range, which focused our analysis on using GCaMP
as our major imaging tool.

Results
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Touch is thought to trigger Ca®" increases in plants and when a caterpillar of the cabbage white butterfly (Pieris
rapae) moved on the Arabidopsis leaves, the mechanical contact induced a rapid but spatially-localized [Ca*']c
increases on the leaf surface. However, caterpillar feeding on a leaf caused an immediate increase in [Ca®"]c in the
wounded region, and this [Ca?*]. change was transmitted within 1-2 mins to distal younger leaves. The spread of the
[Ca?"]. increase was most evident in the vasculature, an event that correlated with the caterpillar severing major veins
in the leaf (Fig. 1A). Caterpillar feeding on a younger leaf also caused transmission of an increase in [Ca®*]. toward
older leaves, indicating that herbivory triggers bidirectional Ca?* signal between older and younger leaves.

Caterpillar herbivory may include both chemical and physical stimuli. We therefore investigated whether
wounding (by scissors) in the absence of chemical/biotic interaction could elicit these propagating changes in Ca®*.
Indeed, mechanical wounding in rosette leaf 1 caused a rapid [Ca®*]. increase that propagated to specific distal target
leaves (leaf 4 and 6) but not to other leaves (e.g., leaf 5 and 7) (Fig. 1B). Conversely, wounding in leaf 6 caused a
Ca’" increase that moved to leaf 1 and 3. Thus, mechanical wounding triggered similar bidirectional propagating
Ca’" increases as seen upon insect attack. Mapping the patterns of Ca®" increase showed that upon wounding in leaf
n the Ca®>" change preferentially propagated to leaves n = 3 and n + 5, resembling both the most direct vascular
connections between leaves established during development and the pattern of propagation of wound-activated
surface potential changes (WASPs). Consistent with all the vasculature being connected in the solid cylinder of the
hypocotyl, cutting a hypocotyl caused transmission of a [Ca?']. increase toward almost all the leaves. Thus,
transmission of Ca?" increase from wounded to distal “target” leaves seems to largely follow the pathways of vascular

connectivity between these organs.
A 0s 20s 40's 60 s

[Ca*]ey

low

Fig. 1. Caterpillar herbivory/mechanical wounding triggers long-distance rapid transmission of increases in
Ca?* to specific systemic leaves. (A) A caterpillar feeding on the leaf (white arrow, and dashed outline, 0 s) caused a
local [Ca*"]; increase (red arrowhead) that is propagated towards distal younger leaves (yellow arrowheads). (B)
Cutting the leaf 1 (L1) blade-petiole junction (white arrow, 0 s) caused a local [Ca®*]. increase (red arrowhead) that is
propagated towards specific distal leaves, e.g., leaf 6 (L6; yellow arrowheads) but not leaf 5 (L5).

We therefore used wounding of leaf 1 and testing of systemic responses in the target leaf 6 and non-target leaf 5
to more closely characterize this response system. A wound-induced [Ca?*]. increase propagated at 1089 & 141 pm/s,
reaching leaf 6 within 1-2 min of damage, mirroring the velocities of both wound-induced systemic WASPs and the
postulated mobile signal that triggers systemic induction of jasmonates in response Consistent with a possible role
in defence response, the pattern and timing of Ca?" elevations mirrored changes in expression levels of defence
marker genes (e.g., JAZS and JAZ7) and accumulation of JA and JA-Ile in leaf 5 and 6.

Phloem is known to play a role not only in sugar transport but also in long-distance communication in plants,
providing a potential route for the rapid phase transmission of the [Ca?*]. increase to target leaves. Using the pSUC2
promoter, the GCaMP biosensor was expressed in the phloem/companion cells, revealing that the Ca®* signal rapidly
propagates in these cells toward a target leaf at 996 + 207 um/s. We hypothesized that the slower phase of cell-to-
cell spread of the Ca?* signal across the lamina out from the vasculature might then move through PD in the ground
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tissues of a target leaf. Overexpression (OE) of PLASMODESMATA-LOCATED PROTEIN 5 (PDLPS5), which is
known to reduce cell-to-cell coupling due to callose deposition at PD, did not disrupt the rapid leaf-to-leaf
transmission phase of the Ca®" increase but did restrict spread in the target leaf to a region directly adjacent to the
vasculature. Wound-induced systemic defence gene induction was also disrupted in target leaf 6 in the OE line
consistent with a role for this Ca?" increase in defence response induction.

Rapidly propagating systemic electrical signals have been shown to be dependent on the GLR ion channel family
members GLR3.3 and GLR3.6. Both g/r3.3 and g/r3.6 single mutants showed systemic transmission of the [Ca**]c
increase, although with altered kinetics. However, in the double knockout background, although local increases in
Ca®" were still observed at the wound site, the elevation in [Ca?"]. did not obviously spread through the vasculature,
and propagation of this change to distal leaves was inhibited. This response was restored to wild-type levels by
driving GLR3.6 expression in this double knockout line using its native promoter, confirming the link between the
function of this GLR and propagation of the Ca?* increase.

GLR3.3 has been shown to be ubiquitously expressed in roots, including the vasculature. We found that GLR3.3-
EGFP localized in a punctate manner to the plasma membrane of the phloem in the leaves consistent with ideas that
damage-induced signals in the phloem may be linked to sieve tube Ca?" channel action inferred from work on bean
plants. In contrast, GLR3.6 localized to the plasma membrane (and potentially to some internal structures) in a subset
of xylem parenchyma cells that have been termed xylem contact cells. These same cells show localized expression
of lipoxygenase isoform 6 (LOX6), the LOX responsible for wound-related systemic jasmonate production. Thus,
the GLRs associated with systemic Ca?* increase localize to the cells where rapid propagation of the Ca®" increase
occurs, i.e., the phloem, and to the sites of defence response related to jasmonate synthesis, the xylem contact cells.

The GLRs are known to show gating by extracellular amino acids, with isoform specificity towards specific
ligands. We therefore applied amino acid solutions to a cut surface at the very tip of the leaf, a protocol necessary as
the cuticle of the intact leaf otherwise prevented reproducible application of compounds to the leaf interior. The
cutting was carefully performed to cause minor damage and avoid triggering a systemic Ca®* increase via avoiding
disrupting major veins in the leaf. The leaf was also given a 1h recovery period prior to treatment. We first used a
high level of amino acids to screen for potential candidate ligands. When 100 mM L-Glu was applied to the leaf, a
wave of increased Ca”* was seen to propagate throughout the plant (Fig. 4A) and that was dependent on GLR3.3 and
GLR 3.6 (Fig. 4A). Although some other amino acids including D-Glu, L-Gly and L-Cys triggered local Ca®>* increase
in the treated leaf, only L-Glu triggered systemic responses. Similarly, 100 mM sorbitol (used as an osmotic control)
failed to elicit local or systemic changes. Similarly, L-Glu, but not e.g., sorbitol, led to defense gene induction in
systemic target leaves. As the L-Glu levels in the treatment was reduced, the extent of the systemic Ca®>" increase
became more restricted. For example, at 50 mM, the Ca”* increase propagated in an n+3 and n+35 pattern that mirrored

those seen to wounding. Such results are consistent with a model where damage to the cells at the wound site causes

A 0s 60 s 120 s 300 s

Fig. 2. Apoplastic Glu triggers long-distance, rapid Ca’* transmission and defense responses in the systemic
leaves. (A) Application of 100 mM Glu to a leaf (white arrow, 0 s) caused transmission of an increase in Ca>" to almost
all leaves in wild type (yellow arrowheads) but not in the g/r3.3glr3.6 mutants.
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symplastic Glu to leak to the apoplast where it triggers systemic response.

We therefore targeted the GFP-based Glu sensor iGluSnFR to the cell wall of roots and leaves using the chitinase
signal sequence. The sensor was responsive to exogenously applied Glu in both organs, showing resolution between
~10 uM and 100 mM. Upon wounding, there was a local wave of increase in iGluSnFR signal at the cut region of
the leaf that rapidly attenuated within 1-2 mm from the wound site. This spatial temporal Glu level in the apoplast is
consistent with that of [Ca?"]. at the cut region. In vivo calibration, suggests the apoplastic Glu reached 10-50 mM
at the site of damage, a concentration that fits well with the estimates of symplastic Glu in e.g., the phloem. When
damage is more extensive, such as when wounding is applied by crushing a leaf with a hemostat rather than cutting
with scissors, then the extent of the Glu release to the apoplast is likewise more extensive, as is the systemic signaling,
as reported by the number of distal target leaves showing a propagating [Ca?*].. Thus, the plant may be able to tailor
the extent of its systemic defense response induction to the level of damage it is experiencing, possibly encoded by
the extent and the level of apoplastic Glu produced at the wound site(s).
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Abstract: Cytoskeletal proteins and motor proteins are the main players to generate movement
in the cells, which lead to various biological functions such as formation of organs, wound healing,
cancer metastasis and so on. Inspired from the dynamic nature of cellular environment in live
tissues which is arose from the function of cytoskeleton and the motor proteins, I propose an
active material which can mechanically stimulate cultured cells in a stochastic manner at cell-
scale. With use of kinesin and microtubule which are well known motor and the rail protein,
kinesin-driven dynamic network of microtubules was prepared in a live cell compatible condition.
When metastatic cancer cells were exposed to the stochastic mechanical stimuli, unusually long
protrusions cell bodies were observed, which were reminiscent of the metastasis of the cancer
cells. Strikingly, these responses were not seen in those without stimulations. This approach
giving mechanical stimuli to cells in a stochastic manner at cell-scale allows us to uncover
unknown behavior of cells which might benefit technologies of cancer diagnosis and regenerative
medicine in future.
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The Brascamp—Lieb inequality and related topics
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1 The nonlinear Brascamp—Lieb inequality

The classical Brascamp-Lieb inequality takes the form

/Hf]Lxc]dm<BLLc£[1</ )Cj (BL)

Here, L = (L;)L; and ¢ = (¢;)jL; where L; : R" — R™ is linear and ¢; > 0 for each j. Also,
BL(L, c) is the best constant for which the above inequality is valid for all nonnegative and

integrable functions f; on R"/.

Put simply, the nonlinear Brascamp—Lieb conjecture asks if it is possible to replace the
linear mappings L; with nonlinear linear mappings. It has long been conjectured that if
we consider nonlinear perturbations of linear mappings L; such that BL(L,c) < oo, then
the corresponding nonlinear Brascamp—Lieb inequality will be true if we make the estimate
appropriately localised. In my joint work with J. Bennett, S. Buschenhenke and T. Flock [2],
we established the conjecture in the case where the Brascamp—Lieb data (L, c) is simple. The
advantage of working with so-called simple data is the existence of a nice family of gaussian
extremisers (i.e. gaussian functions which give equality in (BL)) which was essential for the

induction-on-scales argument we developed in [2] to succeed.

Very recently, in collaboration with J. Bennett, S. Buschenhenke, M. Cowling and T. Flock
[3], we solved the nonlinear Brascamp-Lieb in full generality. Our main theorem is the

following.
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Theorem 1.1. [3] Let (L,c) be a Brascamp-Lieb datum. Suppose that B; : R™ — R™ are

smooth submersions in a neighbourhood of a point xoy and dBj(xy) = L; for each j. Then,

for each € > 0 there exists a neighbourhood U of xy such that

/Ujf[lfj(Bj(x))Cj dz < (1 + €)BL(L,c) ﬁ (/an fj>cj

j=1

holds for all nonnegative integrable f;.

Although the argument in [3] is also based on induction-on-scales as in [2], a significant
difficulty is that extremal functions do not necessarily exist in full generality. To overcome
this problem, it was necessary to work with families of near-extremisers; fortunately, due to
a fundamental theorem of Lieb [4], gaussians are near-extremisers to the classical Brascamp—
Lieb inequality in full generality. However, for technical reasons connected to the induction-
on-scales argument, it was necessary to establish a certain quantitative version of Lieb’s
famous theorem. After certain reductions, we established such a strengthening of Lieb’s
theorem by analysing near-extremisers of weighted sums of exponential functions; this is a

result of independent interest in optimisation theory and we state it as follows.

Theorem 1.2. [3] Suppose (u;)jecs is a collection of vectors in R". Then there exist N € N
and 69 > 0, depending only on (uj)jcs, such that for every § € (0,09) and nonnegative
coefficients d;,

Zd exp((uj,y)) < 1nf Zd exp((u;, ))—|—51}1§}<d]~.

<N1 1/5
ly|< og( / ) i

2 Hypercontractivity

A particularly important special case (via duality) of the classical Brascamp—Lieb inequality

(BL) is Nelson’s famous hypercontractivity inequality which states that

e Fllza) < I fllzey) (1)

whenever ¢ > p > 1 and s > 0 are such that
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Here, (e*l)s>¢ is the Ornstein—Uhlenbeck semigroup given by

et f(x) = » Fle™z+ (1—e2)2y) dy(y),

where d > 1 and 7 is the standard gaussian probability measure on R? given by

dy

— o 3lyl?
dy(y) = e 2 @)

The generator L is given by Lf(z) = Af(z) —z -V f(x).

Related to the above hypercontractivity inequality, in collaboration with Y. Aoki, J. Bennett,
S. Machihara, K. Matsuura and S. Shiraki, we proved the following closure property for

supersolutions of the linear diffusion equation governed by L.

Theorem 2.1. [1] Let ¢ > p > 1 and * = g%}. Assume u : (0,00) x RY — (0,00) is
such that u(t,)'/?, dy(u(t,)'/?), V(u(t, )'/P), u(t, )" V/P|V (u(t, )/P)|* and A(u(t,-)/P) are

of polynomial growth locally uniformly in time t > 0, and satisfies
Oyu > Lu.

Define U : (0,00) x R? — (0,00) by

zag |eaN

a(t,o)" = e (u(t, ) /7) (). (2)

Then ﬂ(t ')l/q} 315(6(25, ‘)l/q)’ V(’E(t, .)l/q)’ ﬂ(tv -)_1/q|V(ﬂ(t, ')l/q)|2 and A(ﬁ(t’ ')l/q) are of

polynomial growth locally uniformly in time t > 0, and

oyu > Lu.

Ignoring the technical ingredients of the above theorem, the main point is that
ou>Lu = Owuw>Lu
where @ is given by (2). Note that if we write Q(t) = [u(t,-) dv, then by differentiation
Q'(t) = /Rd Oudy > /Rd Ludy =0

which means @ is nondecreasing in time. Moreover, if we take a solution of the diffusion
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equation dyu = Lu with nonnegative initial data of the form f?, one can calculate

. o sL ¢(1q
Hm Q(2) = [l f [ Loy
and
tli)I&Q(t) = ||f||qu(7)v

and hence the monotonicity of @ implies Nelson’s hypercontractivity inequality (1). We state

the monotonicity result as follows.

Corollary 2.2. [1] Suppose u satisfies Opu = Lu with initial data a bounded and compactly
supported nonnegative function on R%. Let Q : (0,00) — (0,00) be given by

Qv = [ (¢Hut)'m)’ (@) drta),

Rd

where ¢ > p > 1 and €** = g;}. Then @ 1is nondecreasing on (0, 00).
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1. Overview
During the development of the nervous system, the brain is formed structurally and functionally

forming functional circuitries. Understanding of the organizing principles and development of the

nervous system is important to elucidate the function of the brain.

To examine the mechanisms of the brain development, I focus on the cerebellum, a brain region
which is an ideal place to analyze neuronal circuitries with its relatively simple and widely conserved
structure. In contrast to the accumulated information on its anatomy and physiology, mechanisms of
the formation of its functional circuitries remain unsolved. For this, recent advances in the optical
techniques allow for various approaches to examine structural and functional development of the
brain'.

Here, I will discuss the recent progress in the following two topics; functional circuitry formation
and dynamic migration of cell populations during cerebellar development. For the former topic, I will
also focus on the emerging new techniques, such as optical measurement of neuronal activity using
recently developed genetically-encoded voltage indicators in zebrafish>*. Both of the two topics are
involved in brain compartmentalization, a pivotal event in brain development, in which the brain tissue
is divided into domains harboring distinct morphology and function. For these projects, I have used
zebrafish, whose cerebellum is known to have similar circuitries to mammalian ones, and whose

transparency and small size provide a big advantage in applying optical techniques.

2. Development of the functional circuitry in the cerebellum
The general anatomical organization of cerebellar circuits is well
defined; however, their functional organization and its

development are still unresolved. One of the prominent examples

is cerebellar compartmentalization, one of which is shown by the
sagittal distribution patterns of molecules such as zebrin/aldorase Figure 1. Cerebellar compartments

C expressing in Purkinje cells (Figure 1). Further anatomical and
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physiological works suggested that these compartments would be important for the information
processing by functioning as functional modules’. However, little is known about the underlying
neuronal circuits and their development.

To address this issue, focusing especially on the brain compartmentalization, we have applied
several optical approaches in zebrafish. Recent progresses in optical techniques provide powerful tools
to analyze functional circuitries. A prominent example is "optogenetics” which enables optical control
of neuronal activity, thereby allowing direct assessments of the function of a specific neuronal
population®. Previously we had analyzed the functional organization of the cerebellar circuitries using

optogenetics combined with electrophysiology as well as functional imaging’-.

2-1. Voltage imaging of neuronal activity

Optical measurement of the membrane potential (neuronal activity) enables fast, direct and
simultaneous detection of membrane potentials from a population of neurons, providing a desirable
approach for functional analysis of neuronal circuits’. Here, we applied recently developed genetically
encoded voltage indicators, ASAP1 (Accelerated Sensor of Action Potentials 1) and QuasAr2 (Quality
superior to Arch 2), to zebrafish, an ideal model system for studying neurogenesis®>.

To achieve this, we established transgenic zebrafish lines which express the voltage sensors, and
showed that ASAP1 is expressed in zebrafish neurons. To examine whether neuronal activity could be
detected by ASAP1, we performed whole-cerebellum imaging, showing that depolarization was
detected widely in the cerebellum upon electrical stimulation (Figure 2). Furthermore, spontaneous
activity in the spinal cord was also detected by ASAP1 imaging at single-cell resolution. These
responses mostly disappeared following treatment with tetrodotoxin, indicating that ASAP1 enabled
optical measurement of neuronal activity in the zebrafish brain.

Combining this method*® with other approaches, such as optogenetics and behavioural analysis
may facilitate a deeper understanding of the functional organization of brain circuitry and its

development.

R Al WL T
C> 4 WJ\ R il
N Vi
VRN //// n
Cerebellum [ F— 5 r_los%
Stimulator Stim 2s

Figure 2. Voltage imaging in zebrafish brain (CE: cerebellum, OT: optic tectum)
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2-2. Functional compartmentalization of the cerebellum

To examine the functional development of the S ebrafish Screen

cerebellar circuitry, we conducted high-speed ll

calcium imaging of neural activities of cerebellar S 1 ))

Purkinje cells, which was combined with l'

behavioral tests, such as optokinetic response Figure 3. Optokinetic response (OKR)

(OKR) in which eyes follow moving objects under the regulation of the cerebellum (Figure 3). Specific
populations of Purkinje cells were found to be activated in the cerebellum during OKR (Figure 4). 3D
analysis of these Purkinje cells at a single-cell resolution revealed that at least three groups of Purkinje
cells were found to show distinct patterns of activities, and that they were distributed differently along
dorso-ventral axis. Furthermore, we tested the function of the activated Purkinje cell populations by
optogenetic stimulation targeting these cells. Photostimulation of these cells repressed eye movement
in OKR, suggesting that the activated Purkinje cell populations are indispensable for eye movement.

These findings suggest Stop  Move Stop

___ Cerebellum Stripes

A\
the structure and roles of the Loft A Y

N
functional compartments in M \}(’i\,
A
) Neuronal Wy
the developing cerebellum. activity _ |2%
Right 2s

Figure 4. Response of Purkinje cells during OKR

3. 4D analysis of dynamic migratory behaviors of cell populations in cerebellar
morphogenesis

During the early phase of the development, the cerebellum is first determined by the structural
compartmentalization of the brain, such as midbrain-hindbrain boundary (MHB) formation. Although

several regulatory mechanisms are known to underlie this compartmentalization!?, little is known

about the cell behaviors, especially from a 4D point of view.

Here, to examine the cellular dynamics around MHB, we performed confocal time-lapse imaging
of the zebrafish embryos to track cell populations via 4D analysis. Eight to 24 hours of imaging of a
transgenic fish in which a specific population of neuroprogenitor cells express GFP (green fluorescent
protein) and quantitative analysis revealed novel types of cell migration, among which is the periodic
migration from the MHB region

toward  the  ventro-posterior _MHB

. Hindbrain
direction in the neural tube -
including the cerebellum, followed \_)

,/ \‘ e ‘e m B
by neuronal differentiation'! — —
. . Active Neuronal
(Figure 5). These cell populations Migration Differentiation

with — distinct  behaviors  might Figure 5. Migration of neuroprogenitor cells in the neural tube
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contribute to the heterogeneity of neurons in the hindbrain and neural tube morphogenesis.

Acknowledgement

I would like to thank Kyo Yamasu, Akinori Kawamura (Saitama Univ.), Masahiko Hibi, Yoichi Oda
(Nagoya Univ.) Hiroyuki Takeda, Yoshitaka Oka (The Univ. of Tokyo), Hitoshi Okamoto (RIKEN),
Koichi Kawakami (NIG), Junichi Nakai (Tohoku Univ.), for their valuable supports. This work was

supported by JST tenure track program of Saitama University (SUTT), Grants-in-Aid for Scientific

Research, Kao foundation for Arts and Science, and Narishige foundation.

References

1

10

11

Mancuso JJ, Kim J, Lee S, Tsuda S, Chow NB, Augustine GJ. Optogenetic probing of functional brain
circuitry. Exp Physiol 96, 26-33 (2011).

St-Pierre F, Marshall JD, Yang Y, Gong Y, Schnitzer MJ, Lin MZ. High-fidelity optical reporting of neuronal
electrical activity with an ultrafast fluorescent voltage sensor. Nat Neurosci 17, 884-889 (2014).
Hochbaum DR, Zhao Y, Farhi SL, Klapoetke N, Werley CA, Kapoor V et al. All-optical electrophysiology
in mammalian neurons using engineered microbial thodopsins. Nat Methods 11, 825-833 (2014).
Miyazawa H, Okumura K, Hiyoshi K, Maruyama K, Kakinuma H, Amo R, Okamoto H, Yamasu K, Tsuda
S. Optical interrogation of neuronal circuitry in zebrafish using genetically encoded voltage indicators.
Scientific reports 8, 6048 (2018).

Cerminara NL, Lang EJ, Sillitoe RV, Apps R. Redefining the cerebellar cortex as an assembly of non-
uniform Purkinje cell microcircuits. Nat Rev Neurosci 16, 79-93 (2015).

Boyden ES, Zhang F, Bamberg E, Nagel G, Deisseroth K. Millisecond-timescale, genetically targeted
optical control of neural activity. Nat Neurosci 8, 1263-1268 (2005).

Tsuda S, Kee MZ, Cunha C, Kim J, Yan P, Loew LM, Augustine GJ. Probing the function of neuronal
populations: combining micromirror-based optogenetic photostimulation with voltage-sensitive dye
imaging. Neurosci Res 75, 76-81 (2013).

Kim J, Lee S, Tsuda S, Zhang X, Asrican B, Gloss B, Feng G, Augustine GJ. Optogenetic mapping of
cerebellar inhibitory circuitry reveals spatially biased coordination of interneurons via electrical synapses.
Cell Rep 7,1601-1613, doi:10.1016/j.celrep.2014.04.047 (2014).

Okumura K, Kakinuma H, Amo R, Okamoto H, Yamasu K, Tsuda S. Optical measurement of neuronal
activity in the developing cerebellum of zebrafish using voltage-sensitive dye imaging. Neuroreport 29,
1349-1354 (2018).

Nakayama Y, Kikuta H, Kanai M, Yoshikawa K, Kawamura A, Kobayashi K, Wang Z et al. Gbx2 functions
as a transcriptional repressor to regulate the specification and morphogenesis of the mid-hindbrain junction
in a dosage- and stage-dependent manner. Mech Dev 130, 532-552 (2013).

Tsuda S*, Hiyoshi K, Miyazawa H, Kinno R, Yamasu K. 4D imaging identifies dynamic migration and the
fate of gbx2-expressing cells in the brain primordium of zebrafish. Neurosci Lett 690, 112-119 (2019).

38




I
SERL 30 4R EE
T=a27 b7 v 7 BEEDHERE

b




Lo RN A 4 4




Neal Bez mTSHaf - $0% #5d2
(ERk 30 BT = = 7T EEOHK)

[ZA7]
2007 46 H : PhD in Mathematics (University of Edinburgh)
[ Nonisotropic Operators Arising in the Method of
Rotations |
[HF5E5 7]
Harmonic analysis, geometric analysis, PDE theory
[(HRDOANE]
The focus of my research this year has been the nonlinear
Brascamp-Lieb conjecture. Building on the partial progress
towards this goal in the previous year, towards the end of
2018 in collaboration with J. Bennett, S. Buschenhenke,
M .Cowling and T. Flock, I completely resolved the
conjecture. This paper has been posted to the arXiv (ref.
1811.11052).
In collaboration with J. Bennett, S. Machihara and my
Masters students Y. Aoki, K. Matsuura and S. Shiraki, we
have also recently completed a project on Nelson’s
hypercontractivity inequality. In particular, we have
identified a new perspective on this famous inequality in
terms of supersolutions of the underlying diffusion equation.
This paper has been posted to the arXiv (ref. 1905.07911).
Further directions of research have been explored too,
including joint work with J. Cunanan and S. Lee on
inhomogeneous Strichartz estimates for the wave equation
(arXiv: 1902.01125), and work with J. Cunanan on

smoothing estimates for velocity averages of solutions to the

kinetic transport equation for initial data which possess

radial symmetry.
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[ Seeking solidarity among the heterogeneous:
Exploring the process of collective action in
pluralistic organizations |
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Workplace conflict, Social identity, Professional
career, Corporate scandals
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1. Collective action and institutional change.

2. Non-standard work arrangement and its
implication for individuals and organizations.
3. Professionals and professional organizations.

4. Human Resource Management in Asia.
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Station”, Korean Journal of Labor Studies, 25(1):
253-298

[3] Noh, S., Jung, H., & Lee, C. (2018) “A New Experiment
or Institutional Subsumption? The Outcomes and Tasks of
Contingent Worker Center for Korean Labor Movement”,
Korean Journal of Labor Studies, 24(2): 137-179.

[4] Jung, H., Noh, S. & Kim, J. (2018) “The Process of
Direct Employment of Agency Workers in Public Sector and
its Performance Implication: Case Study of 120-Dasan Call
Center in Seoul, South Korea”, Labor Policy Review, 18(3):
107-137.

[FasC (&Ree L) ]

[1] Noh (2018) “The dynamics of outsourcing in the
public sector: The case of public broadcasters” Monthly
Labor Review, Vol. 164, 25-42. Korea Labor Institute.

[2] Noh et al. (2018) “KBS JEIEiRBE A#EEDHE
EBHEDOHR, EEIBELL(KBS)

[3] Noh et al.(2018) “E% 4.0 BEROFEDERE-T 2
BTy b T+ —LFBOFEBEEGRE, 7
J— kKUY E- Z/N— FEIE

[4] Noh et al. (2018) “Y 2 JLTHD tbs 7 ') —F H—,
FERERABEREDFHMER~", VLT

[EBRFRRER (—RHEE) ]

[1] Noh, S. & Yu, K. H. (2018) “Negotiating the crisis of
meaning: Professional careers and the legitimation of
commercial organizations” 34th EGOS Colloquium,
Tallinn, Estonia, July 6-8, 2018

[2] Noh, S. (2018) “In the Era of Alternative Facts:
Maintenance and Transformation of Professional

Hierarchy in a News Organization” SASE 30th Annual
Meeting. Kyoto, Japan, June 23-25, 2018

[EERFaZR (—iRHERH) ]
2019, Giarratani Rising Star Award. Industry

Studies Association

MBS

[1] 2018.472020. 3 “F-pk 30 4R F0 L By pk 2
= F %,
self-employed) Work in Professional Organizations and

Workplace Conflict” 4,160,000 ]

18K 12834, “Non-standard(Dependent




CZH R WHILHERE BhE

(BT R - IS, YRR 2THE4 A1 H
)

== Al
2009 - 3 A 1L (B LR
['The Electronic Relaxation Mechanism of Excited

State Tryptophan as a Probe for Protein Conformation

and Dynamics |

[WtFE57 87 ]

A e, e E e
[ FEDNE]

RIS 5D HRIICAEE L, Mo A T
DT EIC kRN OEEMEMERICRESF LS LT
W5, ZOAEERBEORRE X BiET 5 72D, T D
MR Th HIFECIEE A E O L ToZEE) % 1=
MEICEHAIT 5 2 EBMETH D, FRICHEERE DI
HELBORE X, TR A EESROTERUREE S Vo 72
AERBRERICEE /2 4 A F X 7 AOMEERRI L R A
Bz %7, EfRitllnNEEE 72> TL 5. JE#K
W OFHINZITE O CAH B GTE & R 2 JE T
DIR FHWHALTWD D, BIATOFIETITEME oM
1 2 AT D RISy 1 O YRS A TE BRI R AT
TLREDMEER 7D, WEPRKOLATND.

FTORETRT 7012, BEETOS+oIrExR
BRI D EfE 72 FHANT R b U787 72 Ze s AR BE 43
HEOHR L, ERBE~DIEHZTT> T 5. BIfE
AL TV D3EEIE, SRS LA L —3
— BB DO IRETH D S
BEMEEIT, KON XV RET I AR vV

45

N eE Y & U CRREOBIZR 217 2 BEEETH 0,
B O IR BEREE & el U TR S 1R D43 R HE 3
10 L BV OBFHETH D, Z OFHEIE D N—T7
T A BIZHERC U T2 N AR ORISR I3 IEH A F
Thbd. EHIULARL—F—ZRfERFRE LT
M4 52 LT, BIFEMOWEBEBICRE DGR L
EBIZEIGT 52 EBNFRBICZR S, ZHAUZ KV EDk
FaOERE S L2, MHSNDEFERRDLST
FEZEIZaEEL, TN ENOILBREA T 53
WATREIC 72 5 E IR S D,

AR IIALEE 2 AR AT DR % 7o
D2 LR, ARIE BRI TR A HE
LTn<.,

FERY. 30 47 BE DAFFERR
(Fm 3 (EFefd) ]

1. Takuhiro Otosu and Shoichi Yamaguchi “Total
Internal Reflection Two-dimensional Fluorescence
Lifetime Correlation Spectroscopy” J. Phys. Chem. B
122, 5758-5764 (2018).

2. Takuhiro and  Shoichi

“Two-dimensional Fluorescence Lifetime Correlation

Otosu Yamaguchi

Spectroscopy: Concepts and Applications” Molecules
23,2972 (2018).

3. Takuhiro Yamaguchi
the the
Proximal/Distal Leaflets of a Supported Lipid Bilayer
by
Correlation Spectroscopy” J. Phys. Chem. B 122,
10315-10319 (2018).

Otosu and Shoichi
Diffusion of Lipids in

“Quantifying

Two-dimensional Fluorescence Lifetime

(S8R &R

TERK 29 ARERLENT R R B PRERRORITSE (B 3F),
U BRI AR 12 -5 < SR BB F R O B 6
LIS, 4,700,000 M (ELEEREFEARER), PR 29~
30 4R

%7
AE
g8
gzl
o
R




w7
25
27
Eo
527
%"/

Y

S HIEM #BrEsE B8R

(BT ZERF5ER - 7AW, Y284 10 A 1 H
EfE)

[E=1Al
2008 43 H: fL [EY] BdERT)
[vmA X X miilds JOSERIZ 31T 5 B 1S EE
MIANA LS A S
[FFFE53 7]
[FFFEDAE
WFFE B A
e DBRMEE ) T R RO EAE ) TIAAREr Ok
BEPSEBE| 72 EOHWFUT | D LA A—T 0 7 Hifl
ZERE U CRIIaN S 7L 2 AT L. WOk~ 72
IR - Ao & fi & BT,
WFFENE
Tt 0 E ) A ORI ST
Fitid — B o AR B FH O RFF4E
VXY U O EMEER O
TR GO DB D)2 LR — i =
R a=lr—v g VOISR
TIVE I RO ORI LT b
7 F IV ARG T ORISR
iR M ORI R OB FE
B DA A BB TN B 2 SRR DRSS

AR 30 £REE DB FERR:
[#3C - HERE]
[1] Toyota M, Furuichi T, lida H (2018) Molecular

Mechanisms of Mechanosensing and Mechanotransduction.
Plant Biomechanics 375-397.

[2] Toyota M*, Spencer D, Sawai-Toyota S, Wang J, Zhang
T, Koo AJ, Howe GA, Gilroy S* (2018) Glutamate triggers
long-distance,
Science 361:1112-1115.

[3] B-HIEHT (2019) D EL 23k 5 mis s 75
WERD. REANA AT T 902:44-46.

calcium-based plant defense signaling.

(T Ofth 5 #)
[FRFT (B
[1] Toyota M (2019) Systemic calcium signaling via
glutamate receptor channels in response to mechanical
wounding. IPSR symposium, March 4-5, Okayama, Japan

(C DAt 4 )
(7R - AT ¢ T HGE]
[1]12018/11/08 HFRFEFHTR AR DIES
[2]2018/09/14 FErcHiis
[3]12018/09/14 Ff=i@fE
[412018/09/14 F a FNTH T 57 4w 7 QA
[5]12018/09/14 H ASRRFF TR
[6]2018/09/14 National Geographic
[7]12018/09/13 ScienceDaily
[8]2018/09/13 Forbes
[9]1 2018/09/13 The New York Times

(& DA 18 1)
(SR ST
(1] VRl 30 4R BAToEEBiskcHE  Braivarisat
78 (WFFEREIERZY), “iR 71 ot — % VO 7o il -
MU A > 22— = A 2 OREIESFHIISE” 44,700,000
M (EHEREHA%E), H30~R4 4R, I (RFEEE
BE)
[2] PRk 30 FEE BAOTTEE B BT aRsAI
78 (WFFEREIER ), “AR-H1 5 25l 2wl
N T BTV D S 9,850,000 P (B
MR, H30~R1AESE, AR (A5 *EESLAAHIRO
T DR R TR
[3] “FHR 30 R BIAWIER B EE BT (A),
BB B 2 W TR O E R Y — ORI
20,200,000 [ (EHERREHAEH), H29~R1 L, A&




JIME= BEITHHER Bi%
(B HORFITIN 547 /SR
Yk 29 45 10 A 1R &)

[54r]
2008412 7 ¢ it (B) | AkifiE Koy
[ RAZL DM NE OB A CARRRAL )

(#5257 B ]
LB, @ LT (B — S —H
N7 A, L)

[HFFEDNE]

AW O EBFERE DR RO 7R E) S Th
LE— AR IE Bk S o NTE
T OHEMELTHRET HHEREDO R -
W], B L OV LRI RIHIZ DWW THFZEL T
WET, M OEBENFF AR, (R —v D
MEDIRS (RTTVT NI P TET) LR
NS, TRNAF—WEORI, LWV o72fr
MAEFETDIIE DI T RN LT
DY FITESTIUIHELE L TH ZhE
TEDOMN], EVIHIRIWICEZ DL BAE
ICUTHFEE RBL TV ET,

T3 OFEDHERR :
AR & iR )

[1] K Hatazawa, H Miyazako, R Kawamura, T
Hoshino. Start/Stop Motion Control of a
Targeted Microtubule Using Virtual Cathode

47

Display. Biochem. Biophys. Res. Comm., 514,
821—825 (2019).

[2] K Meguriya, S Kikuchi, N Kobayashi, HY
Yoshikawa, S Nakabayashi, R Kawamura.
Reversible surface functionalization of motor
proteins for sustainable motility. Jpn. J. Appl.
Phys., 58, SDDIO1 (2019).

[3] AR Loukanov, AG Basnakian, R Kawamura,
H Udono, CK Filipov, AV Savenka, T Fite, S
Nakabayashi. Light-Powered Nanoconverters
Cytotoxic to Breast Cancer Cells. J Phys Chem
C, 122, 7916-7924 (2018).

(S (AR |
[1] Ryuzo Kawamura, Tsuyoshi Yokoyama,
Keisuke Meguriya, Naritaka Kobayashi,
Seiichiro Nakabayashi, Hiroshi Y. Yoshikawa.
“Building up a Multi-Channel Flow System to
Analyze Cellular Mechanical Behavior
Utilizing Dynamic Network of Microtubule
Gel Driven by Kinesins”, Gel Sympo 2018, L/
TERFARF v 32 (T - KR, PR30
H£8H).

(g (AT ]

[1] K Meguriya, S Kikuchi, N Kobayashi, HY
Yoshikawa, S Nakabayashi, R Kawamura.
“Removal of Surface Adsorbed Kinesin by
Multi-Photon Laser Ablation and Reloading
toward Arbitral Patterning of Microtubule
Driving Track”, (AEi¥#) NMC 2018, L
N — 27 L (ALl - FLIR T, PR 304F
11H).

[2] K Hatazawa, H Miyazako, R Kawamura, T
Hoshino. “Temporal-Stop of Microtubule
Movement by Electrical Stimulation on Virtual
Cathode”, (FMEHAJEZ) NMC 2018, FLIE/<
— 287 v (ALHEE - FLBE T, FRk304E11
).

[Z Do IEH)]

[1] Semmelweis K5 (/N> U —) A= iy B
U A R e B R R T
WFFERE & OO R 708 A8 o i e Rk
306E5 A 15H

(S5 4]

(1] A EHFE PSR EER i E
FI U7z 85 1 23 AR IR 0D 28 /2 16 25 A
DOBAFE | 2,000 H ((v3%)

w7
83
27
D3
%,




w7
25
27
Eo
527
%“/

Y

sEY BEITERIER Bh#
(BIEAUBTIERF X BOLRAMRT H B
YRR 29 4210 A 1 HAEE)

(54
2008 4= 3 H: Mt (FF) (KBKT)

M OB R IR O X BRIC L 2 BLIAORFTE )
[AFF 5257 27]
R
(B DN %]
KFEBERED D — B L CFEHBEYE, L b T
R &0 ) RIKOBIIAIE 2 s T E
9, EHTREKRE L X, B AR Z T K
1% TR IR OEBIC, BENLT U~
F TR A 2R TH L SRS AERD &L 9 e RIKT
T FME A & 2D OB 2 U, B R
PRI DAL OfRI 182 PNELE L OB T 215
MR HETe LA B O EHERGE, B R F
—hi v [FHRR) OMEEA =X LOfRI 7 &
k% TR PSRRI LD LA TV E T,
SRR 30 FEE DWF SRR
(R se (et &)1
[1] Takahashi, T., et al., including Katsuda, S.
as a 92nd author, Journal of Astronomical
Telescopes, Instruments, and Systems, 4 (2),
021402 (14pp), 2018
[2] Hitomi Collaboration, including Katsuda, S.

as a 66" author, Publ. Astron. Soc. Japan,
Vol.70, 3 (16pp), 2018

[3] Fraschetti, F., Katsuda. S., Sato, T., Jokipii,

J.R., & Giacalone, dJ., Physical Review Letters,
120, 251101 (5pp), 2018

[4] Katsuda, S., Takiwaki, T., Tominaga, N.,
Moriya, T.J., & Nakamura, K., The
Astrophysical Journal, 863, 127 (9pp), 2018

[5] Hitomi Collaboration, including Katsuda, S.
as a 66t author, Publ. Astron. Soc. Japan, 70,
113 (19pp), 2018

[6] Uchida, H., Katsuda. S., Tsunemi, H., Mori,
K., Cumbee, R., Petre, R., Gu L., Tanaka, T., The
Astrophysical Journal, 871, 234 (8pp), 2019

[EEE 5]

[1] Katsuda, S., “Observations of X-Ray
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