B &S 150238 5— 2

MERRKSE
(EERPHARFTOREMEARERRET —4X—X-BHRER)

AET—<

(1) s HREES T FILAF OB B E AL -0 THEY DO AFFIEHL
BRT—7 Establishment of plant body plan and intercellular signaling dynamics
(BXXX) Az
EEEE haht co | #)ATT BT RS R s 2015 ~ 2017 &
EAH
= E¥F ce | I #N WEFEE R 2017 &
RE (fogEs
=z + Kawade Kensuke MEE#E 4 RSHEE A AP AT R R—

z
T 0 | BRMEHREN BaGA Y TYR e S— BREMETRT HE AR

BIE ea (600 =F~800 FREEICEED T ZSLY,)

BEDKRESOMERODHEHMADIBRET, REZICEFTEIRELBIEDVEDTHS, CNETOMEIZKY,
FRERNICHEITHHMEM T FIIVEFOREHBEN. BEDRKESVOBEZROIEELGERLZLRINTLS
(e.g& Wartlick et a/., 2011; Kawade and Tanimoto, 2015), LA L. #RARS Y HILEFOIEEIZITEERRA
DRRITBENESLTWASDT, EMGILMBIEBOEE (ERIZICHKEMGRBEELTEIN TS, FAf-bIE,
ETIHEYLOAXFTXFTOEREHN B EROMBB TEBSN., @42 OHMBIEREREEREODIRILIKD
BETOHEI>TWAIEN L, MV FILVAFOBEEEET SIFELRBRIZELTHELEDH TS, C
DEILEEDLE AMEFEL. BB T[T FIVEFOBERBEZTEEMICHETL. ZIHhDHER
BEDORESOHRERODEMAIZDNTEHETEIEXBIET LD THS,

ZFITETRH.EICETARMEERENLEZONVEDOILEENAEZE Fluorescence Recovery After
Photobleaching (FRAP) [Z&kYEEMIZER 1=, BBRENC LI, ML AL TIEILEENEDOLICHFLT —FR
of=M HBL AN TIEEDGILEEAHEORESICKYEILT EIEN D21, Chld, —EEmEH=YIZH
BMEDEERLLGIEREERNEDLWNGFEET I, EWSTENMEBLANILTONLEMEEEZ DX TRIZES
CEEBERT D, COLTHRIMLUILAET ILICHEBIOBREE MRS 5L EQOEE—SindhT/h> CHaEhEE S
% Hi|fE19" % ANGUSTIFOLIA3(AN3) DR IE D&+ R IERBATEAZEN DM ofz, R RIIEWIZHITHEIL TS
VDRENRBEEEVSIREATIRADIENTE. TORREE Biophysical Journal FEIZHEWTREFRXELTAT]
L7z (Kawade et a/., 2017), Ff=. AN3 5 FILDELHIBIEEIRET B1= . EAVIITRTTIZHEITE AN EIn
FREMZEZERL. REEOEBINICHLRVBEATLZ, TORE. ZEEROBERICELLRIENALN Tz, Thld, AN3
DO F LT HEI BN TEEELGREZES>TNAIEERLTWS, IBE. REICEEZS-ITREREDL. EAY
YAXRTTIZEITS AN3 DHILFEIREZRARTINSECATH D, CNLDERICMA T, EOR LM TIEZAFEM
MHERRBHIRISOTWAIEZREL, ZORAKRKEZERETIVILT HLET BT A XDREHIBELETEEM
[CERBAT B EICTERBLTz. CHIIRKDERLTMEEZL U TIVIZFELEDZED T, [REHRLELT PloS ONE I
AFH]LT=(Kawade and Tsukaya, 2017),

F—TJ—F Fa BEYAX MAErRES T FIL b= T PhERETIL
(UTFIFEBALBENTLEEL, )
BIREBAR 3-8 Ta MEZREES aa

MEBEES Ac —hEE




RERXM (COFRZEZRRLLME - REICOVWTERALTLIEZE N, )

o iESEce Probing the stochastic property of endoreduplication in cell size determination of
24t Arabidopsis thaliana |leaf epidermal tissue
., | &R oA | Kawade ef al. M54 ec | PLoS ONE
51Ty
R—2 oF e0185050 RITE e |2 0 1 i #5 op 12(9)
sewiEsEce | Spatially different tissue-scale diffusivity shapes ANGUSTIFOLIA3 gradient in
1 growing leaves
o EELZ ca | Kawade et al. Mit4 oc | Biophysical Journal
Aty
R— 6F 1109~1120 FITHE cE |2 0 1 i #E cep 113 (5)
FmXiEREcB
M
. | EEE o HIHE o
R— 6F ~ FITHE e #HE ep
EZEHA pa
=
= E4 He
HERE B FITHE O A=Y He
EZEHAL pa
=
= E4 He
HhRE HB FITHE v A=Y HE
X E ez

Understanding in organ-size and —shape regulations are one of central challenge in developmental
biology. A line of studies showed that spatiotemporal dynamics of intercellular signaling determines
the size and shape of organs. However, due to various cellular processes involved in, precise
qguantification of the signaling dynamics remains to be elusive. Against this background, we study
a plant leaf tissue as a model experimental system to analyze the signaling dynamics because
plasmodesmata, cellular channels, which connect adjacent cells, facilitate direct molecular
trafficking between cells. This study aimed to clarify how the signaling dynamics is regulated, and
how organ size and shape are determined based on quantitative data on the signaling dynamics in leaves.

We first performed Fluorescence Recovery After Photobleaching (FRAP) assay to quantify
macromolecular trafficking through plasmodesmata. We found that cellular—scale protein diffusivity
isuniformwithin a leaf tissue, but tissue-scale diffusivity is biased along proximal-to-distal axis.
Based on this biased tissue-scale diffusivity, we analyzed how a signaling gradient of a
transcriptional co-activator ANGUSTIFOLIA3 (AN3), which regulates cell proliferation activity along
the leaf proximal-to-distal axis. We revealed that our diffusion model well reproduced the AN3
signaling gradient in a growing tissue. Because AN3 expression gradient is important to determine
cell-proliferation domain, our quantitative model would be a core to understand the leaf size and
shape determinations. This work has been published in Biophysical Journal/ (Kawade et a/., 2017).To
gain further insight into the AN3 signaling, in particular its evolutional aspect, we have made the
AN3 gene knock-out mutant of Physcomitrel//a patens. We detected severe growth defects in gametophore
tissue of the mutant. Detail mechanism how this growth defects are caused by is to be identified.

In addition to these studies, we found that occurrence of endoreduplication is a Poisson process.
By incorporating this stochastic property, we succeeded in establishing theoretical model for
cell-size specification in leaf epidermis (Kawade and Tsukaya, 2017).




