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Analysis of GPC LIKE MYB genes in epidermal cells differentiation

L EEREY O T AN T DA XF RS OREK F FET S
CPC BmT& . PI7-EH 2 E> 4 >DE{EF (TRY, ETC1, ETC2, CPL3 &{xT) DOEREfRHT 21T
o> 7, MRAFAITTE 5 CPC R0, & /T B3RO FN TRY X° ETC2 & D& T DB Z Z 4L
FNHEET D Z Lz kb, MREBITICEDL D T I ) BRECHISC, Z T iR w5 ]

REVED & 27 X/ MRBLYI 2B 6 T LTz,

e RO EE (330) : To understand the mechanism of root hair differentiation, I
analyzed CPC and four CPC-homologous genes (TRY, ETC1, ETC2, and CPL3). The amino
acids that contribute to CPC cell-to—cell movement and the amino acid motif that
controls the degradation of proteins were clarified by analyzing the transgenic
plants which have the chimera genes among CPC and CPC—homologous genes
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1. WFIERHAR S DO 5
MR AL, HEY OFEREFZERIZ B W TEE,
ATy T THY . MlaS b OBz ITEZE <
DOHRBIR TG L Tnd, vaAf XX
(Arabidopsis thaliana) DZFZMNRsL %
HIF T AEEER 12 oW T, RER NI A
I— L X =0y M LUREFZER N D
DOWFRITN—TIZ I DED LN TE R, |
FE IR O FE M A FMANZ [ 2y > THEH L
THBETHY ., NTA a—NFTEOELMI
DR LB Th D,
Michigan X% ® John Schiefelbein Zf% &

2 WER Bfs &2 H L& LIEREBOMITE
Minnesota K% @ David Marks f# £ & 28
GL1(GLABRA1) #EinfZH.L& L7z hF A=
— ADWFFE%E . Koln KD Hulskamp 2% 5
25 TRY (TRIPTYCHON) i fnF-ZHlr & L7z b 7
A A—=LDHMEDOMNEE B I >TE T, 1R
EDO b & EICHIET oME— DK T & LT,
FH &2 CPC ZF i L, £ DFe R/ il f#
ITHEREIC DWW THH L NIZ L (Wada et
al.,Science 1997; Wada et al., Development
2002) ,CPC X R3 # A 7D Myb E{EZF+TH Y .
vaAXFTRFOF ) A EIZ4ODKRED



T NHEME L TWB (TRY, ETC1, ETC2,
At4g01060), Z AL 5H D CPC AT 1 7 DGEIREE
FARITIT cpe BIRERARD I 5 7RI E DRV
T HPE LR RBI A SN2, IREE
IZBWTCPC & o7 Matkiez o2
ERHLMMIZEINTUWD (Schellmann et
al.,Embo J 2002; Kirik et ak.,Dev Biol
2004; Kirik et ak.,Plant Mol Biol 2004;
Esch et al.,Plant J 2004; Tominaga et al.,
unpublished data), WFIEIRFEH T, R3 ¥ A
T DN 7 Myb TH S CPC Like Myb 7 7
U —7/3, R2R3 X A 7D Myb T& % WER 7> 5tk
ftoEBEcTE-ZtaHLMNITLE
(Tominaga et al., Plant cell 2007), &+
72 CPC Like Myb 77 X U —D A /X—D 9
B At4g01060 (CPL3 =T &nd) 235, fhod
RERZERRY | AEMEORE ISR
HMoOREICHmELE LTS 2 & a2 Rm
455 — % % 4% 7= (Tominaga et al.,
Development 2008), WF7C{tz+RE 1L, LA ED
X O RS W DO 7D, CPC Like
Myb 7 7 2 U —IZ X % 2B A1k o il 4
RO A2 B L Tt 21T o7,

2. WEoOEHR

(1), CPCH Ry 72 AE RS T OREREIZ D\ T
BITLR2WhORE T 7 & ORI L 0 2
A2 FRNT 21T O

@, CPC DOMFLRIEAT ORFZE T L7 -
TR T IO EE R N RSO 9 7 2/ B
DAL D MR TEF — 7 % CPC Like Myb
WAL, BATREDNER SN DN E D 1 E R
AET %,

@, 7 /EBEHRICLY, MREBITICMA
TeRR IR A SERICI R, MET D,

(2),TRY & ETC 2 DAl DWW TH BN
2o
O, ED X5 BRI L5 TH D%
LT 5,

@. TRY & ETC2 12 & - T, RSP T N2
ENEDLIRBWERESDOHL N
2795,

3. WFED A

(1), ML AT E T — 7 DT

O, AHLIZX Y PIE ST CPC DAL
1TEF— 7 (Kurata et al., Development
2005) % TRY, ETC1, ETC2, CPL3 & N Au#iC
fmLizar A 77 FEEKRL, vYaA X
F RPN T 5, T3 HEWIZ T, EhE
NOKREDTA LV HMHSLT D, THHDOEE
HEHR D EBIRNZ SN T HEEMIC BT 5,
@, CPC OMIfEEIBITET —7 THDHIT
J WA 1O OEH L ETCL I L-BE
AR S ) — X2 EHT %,

(2), TRY, ETC2 D%kt o it

@. TRY, ETC2 # > /37 B DR T D RNGMiF
N, 2EXFALEREB LT 0T T V—14
WL DRI DD, = R A b= 2R
VY= A TOMEIZ LD b DA ST
T DI DIk~ e ERNC L 5 EBREIT O,
ER 7D IV ~OlgkHER TH D BFA
(Kong et al.,Plant J 2006; Takano et
al.,PNAS 2005). 7us5 7 —PHERITH S
E-64d (Inoue et al., Plant Cell Physiol
2006) a7V —AMREHTHD MG132,
MG115 2% N 2 7= 351G CPC: 1 TRY: GFP F£ 721%
CPC: :ETC2:GFP JBEisffalkZEH T, o v
RIBDORRBIMZ 5NDNE D RN
2o
®@. TRY 2 INETC2 DE\ C RgELAIN & o X
VG R VT D PEST Bidl & BRI
H0E D WERGTTT D,

®. TRY RN ETC2 DFEW C K7 I /a4
CPCX° ETCL @ C K2 AN L 7= e sk o
BERIZLY, NS OES O E~DEE %
H oM T 5,

4. WFZER R

(1), CPC DM IR THEAE D i AT
AHDLIZX D CPC OHIREBITET—7 97
X /B (Kurata et al., Development 2005)
% ETC1 @ N Kiglcf MLz A KT 27 K
FER L, oA XFXFICREERE LT,
Z @, CPC::S1:ETC1:GFP R #EHA{A D GFP 3%
WEBELIZE 2 A, MBS THEEE I XN
SNTWRWZ ENRHALNNI -7 (K1),

X1

ZOFERENG  CPC ORI IT
B L XD 97 2 JERZT T, ETCL @
BATIZIIAR 0 THD 2 ERNRBEI N,

(2), TRY, ETC2 D%y ikt o it

@, TRY, ETC2 % /37 B OAR T O RANGiE
N, X FAERE LT 0T T Y — A
WX DGR DN, = KA b=V AU
V= A TOHIZE D b DA LN
TAHDITHR A RAERNC L 2 EREITH-
7=

TRY, ETC2 & 1 /N7 'E DR TDHRIZ DU
TLER 225 TV~ Dk A T 5 BFA,
a7 7T —EHEATHDH E-64d T T TV



— LPRERITH S MG132, MGL15 &Nz 7~
B2 G CPC::TRY:GFP F7-1% CPC::ETC2:GFP
EHAR 2B T, a5 2 /7 O EN
M2 oND0E I DEHRTZ, TORE, £
DOFLEANC L > THROMENIBE SN
einot, ZHHDOI Eb . TRY, ETC2 D4y
iRz 7ar 7 —ERra s 7 Y — MRk
TFL2WHLDOTHDA[EENE 2 bivlz,
@, TRY XN ETC2 DFEW C Kim7 2 /%
CPCX° ETCL @ C KUl Z AN L 7= B sk o
BEICLD, s 0EH O fR~DRE5C
DUNTHINT L 7=,

CPC7Tme—X—D iz, ETCI Bin 1 &
TRY BARF D C Kbz (F92 07 X /BEIC
) ZWHNZENET a2 s T 7 b EERR
L. A XTRXFO cpe-2 28R BARITIE
B LT, I~ A VUit kv R L
TR ERHA T3 DO B, RETA T
DOWTIROXRHIMABIZ LT, TORE, R
EENEAER (col) IZHE_THZ2 ML
TWAZ EEHALNILE (K2),

F72. CPC T —XHX—D FRIC, TRY &
fa1- O CRUFEAL (FI2 07 2/ BRICHEY)
ol QU il R AR = SV S N7
iuaA XFRXFD cpe-2 FEIRERIKITIE
HEHa L, I~ A UMt k0B LT,
B T3 DS 5, RETA 2D
WTIHRORBABLE LT, FORE, C XK
UREINL & BN = TRY & LR 7T 38EVR
EERAREER RS D Z E2HLNT L
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(X3),

PLED X 51z, TRY @ C KEREAIC . B4
L7e X9 BRBREEAEBEERRLO LR
7275, TRY DOERER S v B D FFAn I
LTCWDZ EERBT LT —X a2z, 5%
XX BT, WE LT EICL # RV BORE
PEZ > CPC-like MYB o HEHAFEIA L
D HHERC GFP D8 e RTEDBIEIZ L 0 Ftd
HVENSHDH EEZ D, CPC::TRI-Cin cpe-2
WZOWNWTH, IREEBIEERREZ FFOFNS
EIOFRBROBIENC L0 R TE 7228, FFEM
RS TRY # L /R 7 B OMBEIZ DWW T, &5
\Z GFP D JR1E % TR D HE DT NN ETH 5
EEZD,

FERAIIZZ N S OFEREZ | REBEOHEM
RIEREEAIT X 0 EM O UL EHI N %L T
720,

5. E7pdEFim
(WFFeFAE . WHIE5HRE L ONEEERT 7838 1
EQN )

UsEams) G714
@ R. Tominaga—Wada, T. Ishida, T. Wada,
New Insights into the Mechanism of
Development of Arabidopsis Root Hairs and
Trichomes, International Review of Cell
and Molecular Biology, #Fif, 286, 2011,
67-106,
@ M. Yuguchi, T. Yokouchi, R.
Tominaga—Wada, T. Kuromori, K. Shinozaki,
K. Okada, T. Wada, Phenome analysis of
root development in Arabidopsis, Plant
Biotechnology, ##ifr, 27, 2010, 345-347
® Rumi Tominaga-Wada, Mineko Iwata, Junji
Sugiyama, Toshihisa Kotake, Tetsuya Ishida,
Ryusuke Yokoyama, Kazuhiko Nishitani,
Kiyotaka Okada and Takuji Wada, The GLABRA2
homeodomain protein directly regulates
CESA5 and XTH17 gene expression in
Arabidopsis roots, The Plant Journal, %
Fih, 60, 2009, 564-574,
@ Christian Breuer, Ayako Kawamura,
Takanari Ichikawa, Rumi Tominaga-Wada,
Takuji Wada, Youichi Kondou, Shu Muto,
Minami Matsui, and Keiko Sugimoto, The
Trihelix Transcription Factor GTL1
Regulates Ploidy—-Dependent Cell Growth in
the Arabidopsis Trichome, THE PLANT CELL,
HHEA, 21, 2009, 2307-2322,
® Rumi Tominaga—Wada, Mineko Iwata,
Ryosuke Sano, Kayoko Inoue, Kiyotaka Okada
and Takuji Wada, Arabidopsis CAPRICE-LIKE
MYB 3 (CPL3) controls endoreduplication
and flowering development in additionto




trichome and root hair formation,
Development, ArHcA, 135, 2008, 1335-1345
® Hiroyasu Motose, Rumi Tominaga, Takuji
Wada, Munetaka Sugiyama, Yuichiro Watanabe,
A NIMA-related protein kinase suppresses
ectopic outgrowth of epidermal cells
through its kinase activity and the
association with microtubules, The Plant
Journal, ##HiAT, 54, 2008, 829-844, #Hi
@ Shimpei Hayashi, Tadashi Ishii, Toshiro
Matsunaga, Rumi Tominaga, Takashi Kuromori,
Takuji Wada, Kazuo Shinozaki and Takashi
Hirayama, The Glycerophosphoryl Diester
Phosphodiesterase-Like Proteins SHV3 and
its Homologs Play Important Roles in Cell
Wall Organization, Plant Cell Physiology,
HeA, 9, 2008, 1522-1535

(ERAER) GE1F)

O AARBIY - fiily - EREEREIGHIR, HHOX
FMlaZ S < D BIA T, 20104E 11 A 13 A, &
63

(E) G114
DE KD A TR, MW OER - BIETEE
B & 2 DI 1REZ S BT
2, ER BB BB S . —x A — AR
FIHFIANA A A o Z AR —, 2008, 111 =,
88-94

(7 M PERE)
OaRPL (B0 )

L
I
HEFIZ -
TEAA
iR
HEEAEH B -
ERS DRI

OBAFIRIL (B0 )

L
I
HEFIZ -
TEAA
iR
BASHEA A
ENADH]

(Z Dfth)
R bRk

http://www. cc. miyazaki—u. ac. jp/ rtomina

ga/

6. MWFIEREAE
(1) #rgeREs
Bk DA (TOMINAGA RUMI)
IR « IR HEERERS - Bh#L
WgeEds 20373334

(2) WF7esr 183



