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A peptide hormone, root meristem growth factor (RGF), regulates root
meristem development through the PLETHORA stem cell transcription factor pathway, but it remains to
be uncovered how extracellular RGF signals are transduced to the nucleus. We identified, using a
receptor kinase expression library and photoaffinity labeling, three receptor kinases that directly

interact with RGF peptides in Arabidopsis. The triple rgfr mutant was insensitive to externally
applied RGF peptide and displayed a short root phenotype accompanied by a considerable decrease in
meristematic cell number. In addition, PLT1 and PLT2 ﬁrotein gradients, observed as a gradual
gradient decreasing toward the elongation zone from the stem cell area in wild type, steeply
declined at the root tip in the triple mutant. Our results strongly suggest that RGFRs mediate the
transformation of an RGF peptide gradient into a PLT protein gradient in the meristem, thereby
acting as key regulators of root meristem development.



RGF
RGF
Science. 329
1065-1067 (2010) RGF
RGF
PLETHORA PLT
PLETHORA
PLT
PLT

Cell 109 109-120 (2004)
Nature 449 1053-1057 (2007) RGF

PLT
RGF
PLT
RGF
RGF
RGF

RGF

RGF
PLT
RGF
RGF
RGF

BY-2

Plant J. 52,
175-184 (2007)

RGF
RGF
RGF
RGF
1
RGF
RGF
2
ASA
125 RGF
[**17ASA-RGF1
[*°1]ASA-RGF1
Aap Tyr(S0gH] Ser Asn erﬂh His Pro Hyp Mg His Asn
O, NH
oH
"
M
3
90
SDS-PAGE
RGF
6
RGF
3 RGFR1
(At3g24240) RGFR2 (At5g48940) RGFR3
(At4g26540)

LRRX
(kD)
25|
150-|
102+
76~

52-

e%*" 2

(kD)
m_
150
102-




RGFR1

GUS

RGFR2

v iz |

PLT

PLT1-GFP

RGF

PLT1-GFP

rgfri,2,3

PLT

PLT2-GFP

PLT

RGF

PLI2-GFP

3

RGF

5

Shinohara H., Mori A., Yasue N., Sumida
K. and Matsubayashi Y. (2016)
Identification of three LRR-RKs involved
in perception of root meristem growth
factor in Arabidopsis.

Proc. Natl. Acad. Sci. U S A 113 3897-3902

Shinohara H. and Matsubayashi Y. (2015)
Reevaluation of the CLV3-receptor
interaction in the shoot apical meristem:
dissection of the CLV3 signaling pathway
from a direct ligand-binding point of view
Plant J. 82 328-336

Tabata R, Sumida K, Yoshii T, Ohyama K,
Shinohara H, Matsubayashi Y. (2014)
Perception of root-derived peptides by
shoot LRR-RKs mediates systemic N-demand
signaling.

Science 346 343-346

Okamoto S., Shinohara H., Mori T.,
Matsubayashi Y. and Kawaguchi M. (2013)
Root-Derived CLE Glycopeptides Control
Nodulation by Direct Binding to HAR1
Receptor Kinase
Nature Communications 4, 2191 DOI:
10.1038/ncomms3191

Endo S., Shinohara H., Matsubayashi Y.
and Fukuda H. (2013)
A Novel Pollen-Pistil Interaction
Conferring High-Temperature Tolerance
During Reproduction via CLE45 Signaling
Curr. Biol. 23, 1670-1676

RGF

57
2017 3 16-18

RGF
51



2016 10 28-30

Hidefumi Shinohara

Reevaluation of the CLV3-receptor
interaction in the shoot apical meristem:
dissection of the CLV3 signaling pathway
from a direct ligand-binding point of view
3rd  European Workshop on Peptide
Signalling and Activity in Plants

2015 9 3-5

Ghent, Belgium

PCP
CLV3

56
2015 3 16-18

RGF
78
2014 9 12-14
RGF
55
2014 3 18-20
CLV3 BAM1
48

2013 10 30 -11 1

2015 CSJ
19

109-115

http://ww_bio.nagoya-u.ac.jp/~b2/index

.html

@
SHINOHARA Hidefumi
40547022

@

(©)

)



