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We found that cytokinins are the main regulators for the activity of cambium, and that
cytokinin responses are regulated by chromatin remodeling factors and TAFs. We also
worked on the regulation of meristematic cells in the leaf epidermis. We identified a
secretory peptide EPF2, which functions as a negative feedback regulator for stemness
of the meristemoid mother cells. EPF1 and EPF2 information was transmitted through
a MAP kinase cascade. We also found that this MAP kinase cascade integrate
developmental program and stress signaling.

AR TER
(BFEHAL 0 1)
[ERES S R 2 & 3

2007 47 i 14, 200, 000 0 14, 200, 000

2008 4 i 14, 200, 000 0 14, 200, 000

2009 4% i 14, 200, 000 0 14, 200, 000

2010 47 i 14, 200, 000 0 14, 200, 000

2011 47 i 14, 200, 000 0 14, 200, 000

2012 47 i 14, 200, 000 0 14, 200, 000

i 85, 200, 000 0 85, 200, 000

MR8 - R
Bt D8 - B - BB oA - AP
F—U—F: AVRT L YA bIA =20 FWARTF R, ERIGE

1. WHEBAR SO 5 Ui A U AT A TRRE. BEO KL AT
DAY AT KNI, RTEA Y 2T A AR fazg ENd 5, AV AT NTHMEE S B



MBI D ) MR Z AT 2k CTH D, A
U AT KR DHBMIEMEDR 5 O
FEOHET, Ao a I a=Fr—v g 02
FoTHEEIHEHBILEIALTWDE EEZ XN
D05, OARAIITER I L ST
Wirno Tz, Bz, HER EORE LTz A
= ADH L 72 TR TR O Al E
DM TH Y | BB OTEEIZE > THO
FEEAHE SN TNDE ESo TRV, B

B OWEMRIEIZ DN TII R TH - 72, £7-.

EORBIZBWTIE, AU AT EA FEHR
NI CH Y . BRI DO HERF OFLFE N D
AP DOERLZ I DA R TNDHN, Z
DR & D> TR o T2, RIZBW
TIE, A—F v SE U CHlia sy % B A

TEDRENNH LML, NWEMICTH D28,

EH LTI DL > REENIRND D
DEH S TR, b D — DD KRR DR
ST, 2o fixa DAY 2T LADEWE S
Z MR, BREEITIS Uiz A U AT Al
DA B ¥ > TR, S5, 2 Sl
R 272 9 0y TR RO B EZ 0,
X0 BRIZIE, A P A =00t —F
¥ DIERIRER ORI STV DM,
FEEAMIIIRIZ EE VY,

2. WMHEOHM

AU AT KNTHE O 4y ZEEE & R b % #E
FLTWAR, FEFICA Y 2T AIFNER
WA OMEZF>, ZOXHI1T, AYRT
LIZIE B AR R EERERE . RO EMERERF O
Bl ENETRDAY AT AELTOMED
EZ A SRR A & vy D BRI E
DIFEET D, AFETIE, AV AT EKZ
HZE LWELGTFERWE L, AU AT L2
R DM Oy FFREE A Y AT A
OWEE2 52585 FDFy hU—27 Dt
MAZEMT LI EEAMET D, ST,
BRYE T 7 AT K B il i £ G ) AR 0 £ RE A
HEIAT 5, Fio. B E S R OB
W2k, HRRRTE DR & RSy SN B

Elx RT3, F OHIEEAE DMLY fHTe,

3. WO ik

TE A8 O IEPEFI R O fRIIC B VWi, W
A M IA =B pkEER RG2S EERK %
ER L., JEREFHBIERB LV, 14 b A =
VOEEEREBI o, YA MHA =
THHRARER DRI N T, FA7= B3 LA
DOFFFETRIE LTV A NI A = VB Z28%
ERIKDJER BT DT L, FTF A2
TN — AT AT IR o T, A R
DD ZIZIE, FhEFnTa A XF X
BEAFAET D TIR/AFB s+ & AUX/TAA Eix
T DOEKE—DEETOMAELE CHFBHT
HEEREEAERR L, A — % U RREEERD
HCHMR L7, ZhE BV, TIR/AFB &

AUX/IAA DEFAEDREICBIT DA —F v
BEMABE L, v 2— NOEHEOHM
NREL RS DA FEIL, W/ IN_TF R
DHEFEAIIEAT D TR 7> 5 BN7E L7z EPF2 O
REfEAT 2 FICEBFENTIE T o T2, £,
BREZIGE OWFZEIL. miREBIE T CIRE K D%
ARIERR OB EBER L, £72. b
DR A DEBIRD FIZE IS E | ~T-, N
BHRT AT T 4T 4 —IRERTF DAY
J—=2 70, NS TWDEEHD NT v
AY VT b= AT — X BN L, NEHIIR A
BRI T DGR 1 &8 A TE OERE
i % . FITBREFHFIETIT o712,

4. WFRERRSE:
(1) B R OTE M HI RS o fiRg B
TERIE %, A DR SCw 0 B TR IRF O e s
DIRTHDH, LU, BEEOEMH
TSN T\ ied oz, BBl il
MAENTLTHDYA NI A = DEKEE
RBETFOZEERKEZEoT2L 2 A, Bk
JEOTEMEN TS RITESEELZ2NWE
RV LTz, ZOZRRERKIZHA NIA
=V EBZBDEROEREIZEIET A2ENS,
e E OIEMERIE O E&IZV A A =
THDHILEFEATE -, 7, BEEARER
CED, A P IHA=ITIBAE T 2 — b
by Va— LI~ LEGICBEIT S5 R
LAYl B
2) HA NI A = HERIBREROH =72 A
b
INFETIZR IR FLER-oT, A b A
A=V OZHREEFRAL, £z, HRIBER
DRFERERED KB IFITH - THR TS, L
MULZRNG, ZRTHA A = OERAN
B CE T EF 2R TIT R, A b
A =20F, HRREERICB W Ty 2 A
HL, Fova— b a2FE T 5FEH 2R,
b, 2OFEMICERE LT, 22004
N B A = UGB GEIRIE BAR B Sy BE L TN Tz,
FRELfEZRELZEZA, —DiF, 71
~FrUERTYTRT b D DTG
R T CTHD TAF O—2>Thofz, ¥4 bb
A=k a=bNTAT T 4T 4 —
HEiBWT/rZ7a~F V70 7OlE
ERLTZHDE LTERZND D,
(3) A —F T UEZMEOSEEE AR
FERE A
F =% NI AV AT LITBITBEEERK
ZRIEEITEHER-THD & BT, HllE
I RCHI Iy 2 7 E kR & 72 R BB S O A
RH+ThHd, ZHNODOAEBBREILIEIEER
FHDOF—F L ko THIENTWD, &
—F T UEROZRIL, A—F UL o T
FEIND TIR 2 T ADH NI HF L
AUX/TAA 7 5 A R BOMEERE . £
MICEVBIEEZEIND AUX/IAA Y T AX



NI DR L > T T b b, vYuA X
F XL, ofE E R, b 250

T Ak a— RTHBIE T SR
TWb, FAlebid, ZThH 22507 7 ADH
VRIVBEOETOMAEDLEIZBIT S 4 —
XU URBEMEERAN, TORRIT, 2R
F—F Uz ER TS ECoOEE AR
T & lrotz,

(4) > =— N OFRECHIRE Ol R E I RS
HEREORLZIZBNT, —HOMABITA Y X
TEA REHIE MMC) & 72 5, MMC [ X HEFEBE
b, 2 TOKRIILBHE L 2L O—/EFERK
MfnzEv 34, ZHET, RN Lok
FICHDHIBENTWDDNIZDONTITR
MTHoT-, FAT=HIE, MMC O WD
AT F K431 EPF2 % B2 L7=, EPF2 (38T
7272 MMC 2ASHISR D2 l4 25 2 & ¢, ik
BEOHOHEZ L TWVWAIHEEZPEL ML
Tro T2, EFREONTMWTRIAL, 4L
O EIEICHIE T 2 0W_7F NKE T
Stomagen H RW/ZL72, & HIZ, 2605
F1%. ER-family/TMM IZ3% % S4u, MAPK Z 41
L Cipfliatt # 5 2 2455 K1~ SPCH D/ fif

Jﬁi&”‘ﬁﬂlﬂ‘ﬂ E} T R=TJAUNRE

: /Stomagen
N AYRFEAR
EPFZ\@ @—* m
EPF1\ s
B — 85— 5

1. KRR THLMN S RTIFRES T F LS FILD
RE M E—=T

ZlEEITHERLE,

(5) BREZITINE U 7= 2% B e 156 5 o> 417 ol 1%
1# D i B

MW DOFEDORFHO—21L, BEEIZIG U T
%%k%<ﬁm?é$f%é FL7= BT EED
REICERAL, BBEEA ML AT T, Y
I$H L DORKE %%*Fﬁéﬁ TN D AR A A
FoTWaEEZRWE L, TOE, #i
M 5 %2 AE2ERF SPCH DRz L CTHl
fask 2 W SETWDLHFEERWE L, 4%
DIFFEDIEN RIAD B,

(6) NE¥HET AT T 4T 4 — DR E”E
1

R R D FI BT A —F v N EE
IREI R LTV, RICAH—F v B E
A& L. NESHII D DS 5> 24 % B AR
L TR ZTZRR T 523, £ 95 L CHNEEfRT
TR ZDORESEZESONTH > T\ o
oo 2T, NESHIIRE LCoOME 5T
ELIMERFEAT V) —=2 T L, A5
WERWE L, SBOFEICo Rl o7z,

5.
(B

=N

(M
L.

F AR

FeRFEE . WA R OV 923 1
)

seamc) (GF 18 1)

Shimizu-Mitao Y, Kakimoto T. (2014)
Auxin Sensitivities of All

Arabidopsis Aux/IAAs for Degradation
in the Presence of Every TIR1/AFB.
Plant Cell Physiol. (&EHA) pii:

pcul77.
Tanaka H, Nodzyiski T, Kitakura
S, Feraru MI, Sasabe M, Ishikawa T,

Kleine-Vehn J, Kakimoto T, Friml ]J.
(2014) BEX1/ARF1A1C is Required for
BFA-Sensitive Recycling of PIN Auxin
Transporters and Auxin-Mediated
Development in Arabidopsis. Plant
Cell Physiol. (&®&iA) 55, 737-749
Tanaka H, Kitakura S, Rakusova H,
Uemura T, Feraru MI, De Rycke R,
Robert S, Kakimoto T, Friml J. (2013)
Cell polarity and patterning by PIN
trafficking through early endosomal
compartments in Arabidopsis thaliana.
PLoS Genet. (#&&iA) 9, 1003540

Jewaria PK, Hara T, Tanaka H, Kondo
T, Betsuyaku S, Sawa S, Sakagami Y,

Aimoto S, Kakimoto T. (2013)
Differential Effects of Peptides
Stomagen, EPF1, and EPF2 on

Activation of the MAP Kinase MPK6 and
the SPCH Protein Level. Plant Cell
Physiol, (&&iA) 54, 1253-1262.

Niwa T, Kondo T, Nishizawa M, Kajita
R, Kakimoto T, Ishiguro, S (2013) The
EPIDERMAL PATTERNING FACTOR LIKE5

Peptide Represses Stomatal
Development by Inhibiting
Meristemoid Maintenance in
Arabidopsis thaliana. Biosci.
Biotechnol. Biochem, (&E#FHA) 77,
1287-1295.

Uchida N, Lee JS, Horst RJ, Lai HH,
Kajita R, Kakimoto T, Tasaka M, Torii

KU. (2012) Regulation of
inflorescence architecture by
intertissue layer ligand-receptor

communication between endodermis and
phloem. Proc Natl Acad Sci USA. (&
FiA) 109:6337-6342.

Nishiyama R, Watanabe Y, Fujita Y, Le
DT, Kojima M, Werner T, Vankova R,
Yamaguchi-Shinozaki K, Shinozaki K,
Kakimoto T, Sakakibara H, Schmiilling
T, Tran LS. 2011 Analysis of
cytokinin mutants and regulation of



10.

11.

12.

13.

14.

15.

cytokinin metabolic genes reveals

important regulatory roles of
cytokinins in drought, salt and
abscisic acid responses, and
abscisic acid biosynthesis. Plant

Cell. (&®iA) 23:2169-2183.

Furuta K, Kubo M, Sano K, Demura T,
Fukuda H, Liu YG, Shibata D, Kakimoto
T. (2011) The CKH2/PKL Chromatin

Remodeling Factor Negatively
Regulates Cytokinin Responses in
Arabidopsis  Calli. Plant Cell
Physiol. (&Fif) 52, 618-28.

Kubo M, Furuta K, Demura T, Fukuda H,
Liu YG, Shibata D, Kakimoto T. (2011)
The CKH1/EER4 Gene Encoding a
TAF12-Like Protein Negatively
Regulates Cytokinin Sensitivity in
Arabidopsis thaliana. Plant Cell
Physiol. (&&if) 52, 629-37.

Kanke M, Nishimura K, Kanemaki M,
Kakimoto T, Takahashi TS, Nakagawa T,
Masukata H. (2011) Auxin—inducible
protein depletion system in fission
yeast. BMC Cell Biol. (&E#AH) 12:8
Tsujimura K, and Kakimoto T, 2011
Cytokinin receptors in sporophytes
are essential for male and female
functions in Arabidopsis thaliana.

Plant Signaling and Behavior (&#¢i
£) 6, 66-7

Arata Y, Nagasawa—lida A, Uneme H,
Nakajima H, Kakimoto T, Sato R,
(2010) Phenylquinazoline Compound

S-4893 Is A Noncompetitive Cytokinin
Antagonist That Targets Arabidopsis
Cytokinin Receptor CRE1 And Promotes
Root Growth In Arabidopsis And Rice

Plant Cell Physiol. (#E#HA) 51,
2047-2059.
Kondo T, Kajita R, Miyazaki A,

Hokoyama M, Nakamura—-Miura T, Mizuno
S, Masuda Y, Irie K, Tanaka Y, Takada
S, Kakimoto T, Sakagami Y. (2010)
Stomatal density is controlled by a
mesophyll-derived signalling
molecule. Plant Cell Physiol (Z&&¢
£) 51: 1-8.

Nishimura K, Fukagawa T, Takisawa H,
Kakimoto T, Kanemaki M. (2009). An
auxin-based degron system for the
rapid depletion of proteins in
nonplant cells. Nat Methods (Z&#t
A) 6: 917-22

Hara K, Yokoo T, Kajita R, Onishi T,
Yahata S, Peterson KM, Torii KU,
Kakimoto T. (2009). Epidermal cell

16.

17.

18.

density 1is autoregulated via a
secretory peptide, EPIDERMAL
PATTERNING FACTOR 2 in Arabidopsis
leaves. Plant Cell Physiol (E#FHA)
50: 1019-31

Pertry I, Vaclavikova K, Depuydt S,
Galuszka P, Spichal L, Temmerman W,
Stes E, Schmiilling T, Kakimoto T, Van

Montagu MC, Strnad M, Holsters M,
Tarkowski P, Vereecke  D.2009.
Identification of Rhodococcus

fascians cytokinins and their modus
operandi to reshape the plant. Proc
Natl Acad Sci U S A. (&HFHAH)
106:929-34

Matsumoto—-Kitano M, Kusumoto T,
Tarkowski P, Kinoshita-Tsujimura K,
Vaclavikova K, Miyawaki K, Kakimoto
T. (2008). Cytokinins are central
regulators of cambial activity. Proc
Natl Acad Sci U S A (##Fif) 105:
20027-31

Tran LS, Urao T, Qin F, Maruyama K,
Kakimoto T, Shinozaki K,
Yamaguchi-Shinozaki K. (2007).
Functional analysis of AHK1/ATHK1
and cytokinin receptor histidine
kinases in response to abscisic acid,
drought, and salt stress in
Arabidopsis. Proc Natl Acad Sci U S
A (F#A) 104: 20623-8

(FR¥FK] (G40 1)

1.

1.

(&)
Kakimto, T.

iR &%, Kumari Archana, Bergmann
Dominique, Jewaria Pawan, BgiEiZ)in&
L7cET v 77 KFRE. H AR A5
T UIIRY T A, 2014 3 A1 88,
B IR

Kakimoto, T., The TAF-related protein
CKH1 and the chromatin
remodeling—factor CKH2 negatively
regulate cytokinin—-induced callus
formation in Arabidopsis., Auxins and
Cytokinins in Plant Development. 2009
FTHI12H, 77, (Fx=)
Kakimoto, T. Regulation of epidermal
cell-pattern by secretory peptides.
FEBS congress, 200947 H 156 B, 77
N (Fx o)

Kakimoto, T., Peptide mediators that
regulate epidermal patterning. 18th
International Conference on
Arabidopsis Research. 2007 4 8 H 22

H. des (RED

G2
(2012) EPF. In Hadbook of



biologically active peptides. F&~_X— %K
2032 ~X— pp20-23, Kastined., Elsevier,
Amsterdam.

(PEEIA PEHE)
OIRdL (Gt 2 1)

R HLEE RIS B Z T By
gk g1k

I SRR, WA, MARS .
WINERS, iRIRZ

I E AN NES

FEAE : HFEF

F 5 ¢ ¥FRE 2009-110449
HIREEAH : 200944 A30H
EWNAOR] : EN, EEE

(Z DAfth)
R B_N— U
http://www. bio. sci. osaka—u. ac. jp/bio_we
b/lab_page/cell_physiol/sitepg/Kakimoto
_Lab/homu. html
6. WFIEALRE
(1) WFgeks
WA =5 (KAKIMOTO TATSUO)
KRR « REEBrBe ool - 2%
WFeE 5 70214260




