BxXc—19

FIZHREHEEX (RENREHE) HRARBEE
WoRk 25 4F 6 A 8 HEBIE

HBIZE S : 12601
MR  E BT (C)
IS HARS : 2010~2012
SEREE S 122570036

IR ERRE 4 (F130)
HEYDBRERREEREHTIHE=LEOALY VIEREER VST —O DR
MZERES ()
Analysis of Novel Signal Transduction Network of Gibberellins
MEKRE

FH &5 (Ishida Sarahmi)
REKAF - KEREFRHEFR - B
HEEZE S 20282725

WFTERRREOBEEE (Fn30)

INFETOHFRRIZLY, VXL U UNERERGEICE D 2 SIEME(LIR 1 RSG DOHEHEH 1k
ORI E BT CT& e, 2 OMBESRIEHENE O KT A ORI T « 14-3-3 X /0
L OEAWIER AN LB RERE TH 72, PV Y VNAREN EF9 5 & CDPKL IC
X VW RSG @ S114 23U gl S, U U Rfk S114 %4 LT RSG 1% 14-3-3 L A K Z Rk LS+
\CHE SN DRER, UL AR BRI R  OEENIHE XD,

AAEFEIT CDPKL (235 B L, CDPK1-RSG/14-3-3 # ¥ D i 2 88 2 it 23k 7 72, RSGIT¥ XLV
CNAEBRIERARIET DI T MMEEMNEZ X B X —P TH D CDPKL 1T LY 2 &
DY U bEZITAEZHALICIL TS, ZOU VBB bOEREELT-H, DXL 2k
DU UEEbEID CDPKL O7 XV EOFRIEICETF Lz, X, COPKEHZECY vBfbz=T 5 F
NELWESNTVWD, 2T, ETREERNAFRER Y = B b GST-CDPKL % KAGE N
TIBREIZEE S, ST X 72T LT in vivo A Y VELEIEZ24TV . SDS-PAGE 12T
KRG, BEONICEI DALY VBLENLOREZIT > 72, £ OFER, CDPK1 2SFFREE %
T AMERTH DD N K variable fHIDO 6 ZFE DO Y VAL 21 BB O A L A= 5
WU VERENEAIN TWAEEHLNE LT,

MR OB (3E30) -

The spatiotemporal regulation of the endogenous level of a phytohormone Gibberellins (GA)
by the feedback mechanism keeps GA homeostasis in plant cells and leads to the adequate
morphogenesis of plants to adapt their ever fluctuating environment. We consider the
feedback regulation which containing both of biosynthesis and signal transduction of GA
as a convergent site of signals from internal developmental program and external
environment, and proceed the investigation into the molecular mechanism of GA feedback
regulation.

Until now, we identified the signal transduction pathway of GA feedback regulation
comprised of a bZIP transcription factor REPRESSION OF SHOOT GROWTH (RSG) which
transcribes an enzyme of GA biosynthesis, a 14-3-3 protein which regulates RSG activity
via intracellular localization, and a Ca2+-dependent protein kinase, CDPK1 which
phosphorylates the S114 of RSG and promotes the interaction between RSG and the 14-3-3
protein. To understand the signal transduction of feedback regulation of GA, we focused
on the CDPK1 that receives the GA signal and transduce it to RSG.

1. Substrate recognition mechanism of CDPK1

In plants, CDPKs form a large family consisting 34 genes in Arabidopsis and 31 genes in
rice, play a central role in Ca2+ signaling in plants which do not encode C—kinases. CDPKs
are consisted of 4 domains, that 1is, N-terminal, kinase, autoinhibitory and
calmodulin-like regions and thought to be evolved through fusion between calmodulin
kinase and calmodulin. To understand how one isotype of CDPKs can recognize its specific
physiological substrate in this situation, we analyzed the mechanism by which CDPK1




recognize its specific substrate RSG. As results, we elucidated that the N-terminal domain
of CDPK1 functions in the substrate recognition and mutation of only one amino acid residue,
R10, in this region eliminates its activity for substrate recognition. Furthermore, we
succeeded to demonstrate that another isotype of CDPKs which cannot congenitally
phosphorylate RSG could be converted to a RSG—kinase by addition of N-terminal region
of CDPKI to its N-terminus instead of its innate N-terminal region. We estimate that this
results is of great interest because it not only identifies the N-—terminal region of
unknown function until then as the substrate recognition domain but also reveal that the
domains for substrate recognition and phosphorylation can be discretely divided in CDPKs.

2. Identification of phosphorylation sites in CDPK1

CDPK1 was phosphorylated upon the signal of excess GA. To elucidate the significance of
this phosphorylation on CDPK1 catalytic activity, we started the identification of
phosphorylation sites in CDPK1. Many CDPKs were reported to phosphorylate themselves
until now. Accordingly, we tried to identify autophosphorylation sites of CDPK1 with
recombinant CDPK1 protein by mass spectrometry and succeeded to identify S6 and T21 in
N-terminal region as autophosphorylation sites. To confirm these results, we prepared
a dephosphomimic mutant of CDPK1 (S6A T21A) and demonstrated that the S6A T21A mutant
could not be autophosphorylated any longer. Next, we searched the relationship between
autophosphorylation and substrate recognition. Pull down assay with recombinant RSG and
CDPK1 demonstrated that dephosphomimic mutant of CDPK1 had low affinity to substrate RSG.

This result suggestes a series of phosphorylation reaction by CDPK1, that is, CDPK1
autophosphotylates these sites after phosphorylates substrate RSG leading dissociation
of RSG from them by decreasing affinity between RSG and them.
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