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Analysis of cell-cell interaction involved in vascular differentiation
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We identified a transport pathway of xylogen from golgi to the plasma membrane.
Furthermore, several xylogen interactors were determined. We developed a inhibitor of thermospermine
biosynthesis and named it xylemin (Yoshimoto et al. 2016). Addition of xylemin and auxin analog strongly
promotes xylem differentiation in various plants.



(Motose Planta

2001, Plant Cell Physiol. 2001)

xylogen
(Motose Nature 2004)
Xylogen
xylogen
(Kakehi Plant Cell
Physiol. 2008, FEBS Lett. 2010 )
ACAULIS5(ACL5)
Putrescine
HN A NH,
Xylemin Spermidine
/\/\u/\NNH, quM:"\/\/NH,
\//\CLS kpms
Thermospermine Spermine
HNTN NN SNNANAH, NSNS N,
cs M e M ocs LT
J_SACS‘! |
Xylem differentiation Stress response aCI5

acls

2,4-
(2,4-D I0E)
Yoshimoto Plant Cell Physiol.
2,4-D I0E
10E
I10E
2,4-D 2,4-D I0E
F 2,4-D IOE
A—%s Oy
(RERF) )
TIR1/AFB +::I;I¥O(E
H—% ;
ATHB15| | SACS1 - QLI
o7 GHED) 1 ’f
BEEME o
: (
2,4-D IOE ()
xylogen
Xylogen
Xylogen
Xylogen
xylogen
xylogen
xylogen
acl5
2,4-D I0E

2012,

2,4-D



(1) xylogen
Xylogen
GFP xylogen (XYP1,
XYP2)
XYP1, XYP2

XYP1-GFP, XYP2-GFP

xylogen
Xylogen
xylogen
®
2,4-D I0E acl5
®
*)

®

2,4-D 10E

(1) Xylogen
XYP1-GFP, XYP2-GFP

Brefeldin A
XYP1-GFP, XYP2-GFP
brefeldin A
ARF-GEF
ARF-GEF GNOM
XYP1-GFP, XYP2-GFP
GNOM
ARF-GEF
brefeldin A GNOM
XYP1-GFP, XYP2-GFP

XYP1,2 C GP1

GPI
XYP1-GFP, XYP2-GFP

GPI
XYP1-GFP,
XYP2-GFP
GPI1
xylogen
GPI1
Xylogen
XYP1-GFP, XYP2-GFP
XYP1-GFP, XYP2-GFP
xylogen
XYP1, 2

@

acls



acl5

Tong et
al.2014
2,4-D I0E
acl5
©)
C3
Ns-strategy
(Yoshimoto et al. 2016)
acl5
xylem
induction
xylemin (Yoshimoto

et al. 2016)

Xylemin

xylemin

Xylemin

10-100

xylemin

2,4-D I0E

Xylemin

xylemin

Xylemin

xylemin

Tong et al 2014

2,4-D I0E
Xylemin

2,4-D I0E

xylemin

2,4-D I0E



Xylemin

2,4-D IOE 2,4-D IOE + Xylemin

2,4-D IOE

2,4-D IOE + Xylemin

LS =S

Xylemin

*

C1

®
acl5 2,4-D 10E

®

xylemin

6
Yoshimoto K, Takamura H, Kadota |, Motose
H*, Takahashi T* (2016) Chemical control of
xylem differentiation by thermospermine,
xylemin, and auxin. Sci. Rep. 6, 21487; doi:
10.1038/srep21487. (* Corresponding authors)

Takatani S, Otani K, Kanazawa M, Takahashi
T, Motose H (2015) Structure, function, and
evolution of plant NIMA-related kinases:
Implication  for  phosphorylation-dependent
microtubule regulation. J. Plant Research 128,
875-891. DOI:10.1007/s10265-015-0751-6

Takatani S, Hirayama T, Hashimoto T,
Takahashi T, Motose H (2015) Abscisic acid
induces ectopic outgrowth in epidermal cells
through cortical microtubule reorganization in
Arabidopsis thaliana. Scientific Reports 5:11364.
doi:10.1038/srepl1364

Tong W, Yoshimoto K, Kakehi J, Motose H,
Niitsu M, Takahashi T (2014) Thermospermine
modulates expression of auxin-related genes in
Arabidopsis. Frontiers in Plant Science doi:
10.3389/fpls.2014.00094

Hayashi K, Nakamura S, Fukunaga S,
Nishimura T, Jenness MK, Murphy AS, Motose H,
Nozaki H, Furutani M, Aoyama T (2014) Auxin
transport sites are visualized in planta using
fluorescent auxin analogs. Proc. Natl. Acad. Sci.
USA 111, 11557-11562.

Inoue G Kaneta T, Takayanagi T, Kakehi J,
Motose H, Takahashi T (2013) Determination of
polyamines in Arabidopsis thaliana by capillary
electrophoresis using salicyladehyde-5-sulfonate



as a derivatizing reagent. Ana. Methods 5,
2854-2859

12

SACS51
57 2015

acl5
57 2015

57 2015

NIMA

57 2015

NIMA 6

57 2015

3 19

Takatani S, Ozawa S, Yagi N, Hotta T,
Takahashi Y, Hashimoto T, Takahashi T,
Motose H
Arabidopsis NEK6 depolymerizes cortical
microtubules by tubulin phosphorylation
during directional cell growth
26th International Conference on
Arabidopsis Research,, Paris, France, July
5th — 9th, 2015

2015
6 26
Motose H, Yoshimoto K, Kobayashi C,
Hayashi K, Noutoshi Y, Takamura H,
Kadota I, Takahashi T (Invited)
Chemical biology of vascular development
56 2015
3 17
Motose H, Takatani S, Sakai T, Ozawa S,
Takahashi Y, Takahashi T
Tubulin phosphorylation by NIMA-related
kinases is involved in cell growth and

division.
25th International Conference on
Arabidopsis Research, Vancouver, Canada,
July 28th — August 1st, 2014

Takatani S, Hirayama T, Hashimoto T,
Takahashi T, Motose H
Abscisic acid induces ectopic outgrowth and
cortical microtubule reorganization in
epidermal cells of Arabidopsis thaliana.
25th International Conference on
Arabidopsis Research, Vancouver, Canada,
July 28th — August 1st, 2014

NIMA
55 2014
3 18
55 2014
3 18
0
0
0
o
MOTOSE HIROYASU
70342863
@
®

TAKAHASHI TAKU

20271710



