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Molecular mechanisms of cell plate formation in plants regulated by
phosphorylation networks.
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In plants, the formation of cell plates occurs synchronously with the
expansion of phragmoplasts during cytokinesis. To elucidate the molecular mechanisms of this
process, we searched for downstream factors directly phosphorylated by the MAPK cascade, which is
essential for the progression of plant cytokinesis, and identified two kinesins with M-phase
specific expression patterns. Each of these kinesins was revealed to have a single MAPK
phosphorylation site by in vitro kinase assay. Overexpression of MAPK non-phosphorylated proteins
induced retarded expansion of phragmoplasts and disruption of phragmoplasts in cultured cells,
ultimately resulting in numerous multinucleated cells. These results indicate that two novel
kinesins regulate the dynamics of phragmoplast MTs via the phosphorylation by MAPK and are involved
in the expansion of phragmoplasts and the formation of cell plates.

MAP



¥ X C—19. F—19—1, Z—19 (@)

1. WFIERHR S YO 5

T ORME 5320 %, 77 77T A N EMIENDTUINE 2 TRy & T & Ao T =
b, 77T T A NP SND & ZOIRE TIIAAZEE & AR 5 72 2 HIB AR 23 5 R
DO BAEBI, 7T TET T A NOIEREEIMESF L THET 5, MlaE 2%, 77777
Z N OENREHIE R DOTRL . F L CHIFABED SRR & W 9 DA X0 R AFRFHICE Z 25
FEIHBILENTZA R P TH D, KA X ML G FITONTR, 2EORERH HITH
WO LI L2 DA R N EHRHSED A D =X LZOWTUIRMATH VD . Y OHIIRE 5y
a2 DN TFHEDOLFIIA ST > TR, ZIVE TIZFR A 1L, HEY OHIIAE /52403
IR R OBEFZE Th A A 7 U R EME S T —F (CDK) O#IH T C. AR 4 2R A1
EMHELENDHEN MAPK P A7 —RIZEDHIEEN TSR Z EZHOMNZILTE -
(Sasabe etal. PNAS,2011), Z ORI D T A XF A FDOEFRARO R BELFIANL, BB
WTHHI LD, ZORBITHEYDOEFIZ L > TUHEORKETH Y . M OMIayE% X % %
A2 HIER E L THEREL TV D Z EMMB B E 72 > T % (Tanaka et al. Genes to Cells, 2004),
ARE S HOFATIZE N T, By 7 A EIEER %2> MAPK 7 A7 — Rix, U fgbs
I LT OEEOIE & 2 X7 B ORSREZ RIIARCHIET 5 Z &2k v, FFAIZEITS N
HEE DA FEarybo— L LTWbEEZLND, ABFFETIL. 20 MAPK 7 A7 — K
DOFEGH X7 G OREFRNIFE & % OMBEMNT 28 LT, Mg SHDOS T A I =X LOfEY
ZHfEL,

AWFFEDBIRIZ NI D, A XF X F DK MAPK B A7 — RO PR+ MPK4 & oA
XF XS OREFEME S Uiz 2 X7 B E HWT, W8N ) Vb7 a7 4 — AN &
fTo7-L 2 A, MPK4 12V V(bS5 60 [HO X v R BHEBRH L, £ TOX L7 BEORE
\ZREN LT (B B AEER KT - K AV 2d52, Max-Planck AIFZEFT « dhal sh i+ & L[FEIRFE ; K3 32) .
FOHRITIE, AT U THE & L THE LTV MAP6S UNERE S 2 o7 B2IZ U, e
EEEEIZRET DUNERE S X VX BERXR RV R VB RIS ST A X A )
SUKEZ T BITINA T, BERERFNID X U XV ENEHE ENTEY . Z ORI INE Ol
TR DR A5 . FRANTE R O BEIL OIBFEDOHIFNCE b > TV A Z N RIB I NT-, =
DL, 777 TANDOIEKE MIEROIEKEED, 20O MAPK 1 A7 — K% LT
WA HIAE STV A ATEEME A LTV,

2. e BEM

AWFFETIX, MAPK OIERM & L CTRIE SN ZNGRTF-OF G, fE O M IEKIC
WZED MAPK 1 Ar— RO Tt CEI< WEZFE L, TOMEEZTT5 2 L1280V, MAPK
71 A — ROSBAR T BK 2 R Sl - A kA A B T 2 L2 HB & L=, BRr
IZiE, 1) FE Sz MAPK O TRl o o g kic b 2 oL 2 FE L, 4
BRI PR & . HIBE RS B T D REZ I LIS T 52 8, 2) 94 7k A
A=V TR TREFHFEEHNT, ZNENORFPAEWVIZED LHITEELE-> T
LZEALNCTH I LK, MIEEIEA GRIEEORE & aiED A k) @mfED 28 % 5y
T LUV THLNITAHZ L2 BIE LT,

3. WrZED Ik

1) AEP OABRE 53y %4 % Hil#E 9~ % MAPK MPK4 O Rt 7 ORI E & HERERFAT

LA XFRAF ORI L B RL L - MU NSRS S 2 N7 - L MPK4 MAPK 1210 Y
VB ENB G INEEFAET A Z AL L, BESOHTIZL Y 60 18 0 e FEIK % [F)
TE L7z, [AIE S 72 MAPK @ 60 fiEl 42 C O BB 712D T, B a2 o TRl JRTE
ZHLMNCT D Z EICX 0 MERERICES L COWAEGNFDO A7 ) —=2 7 %479, [FE
L7 FHETFAZ W T AR (MAPK 12X 5 U BB oK E. U v ikic X A isRe
HE A T = K1) Z i3 2 & RIRRC, M k2 AV Cllla s 24N 236 1 D REREZ T &
MICT D, S 5IC, BB TEE O TEIR L~ L CRIFARIZ A O A0 LB R IZ 351 5
DI HERE A IR 9 5,

2) HEAWII2A X N TH DRI & 53 2 0 1 HAE O fighT

60 fHDOEMMAFDOF NG, 1) ODAZ Y —=27 X0 MIARERIZES L TWD Z ERREN
TR DS HERA R LZ , IRN T ED X S ITEB L H > TV D e, AL & 3 BT
FHEAERAT, ZR8ET A4 TBAA A= 0 7 RNAL RS /) MRS OBl %% v
THRNT T D, [RIE SR+ OMEIZIGE UCUEAIRE LTHREET 5 L B 2 b5 R O%E1E.
FOMAEERRFEBERD 2N 7V v R 2T A b LATEFHRFECIVREL, B



Bl LToMEMIT D 5, F7o, ZERARKEZ MW TRIEFIMRAERZH LT D,
I D EZRERITHENT LT, HENRA X hTh o MlafE et D kg % 7 L~ T
HENTT 5,

4. WFIEERS

1) HE¥ DRI 5554 % #4195 MAPK MPK4 O T ii[K D[R E & HEREARAT

B EATIZ LV [RE L7z 60 D MPK4 O FE A 2 2 787 B O H s & i e JE JRE BV 72 18 B X
H— T 6 ROV TN BTEMAT, U U BILfT 21T 72 & 2 A, HIIRE &I I
MPK4 & ILRTEZRTIR T 3 DFEE ST, TNHD 95 2 DX MPK4 (2 X - Tin vitro TY >
BAbESND Z LN oTz, ZHH “ODRFIE, MUFRT 77V —IZBLTEY, 2%
OT X JEBEMAEEEF LW, £, Wb v rA XX FoEMaicis T M HERR
HI7RBEER NS — B R LT, EBHICGFP @A Z v /0 B2 W CHIBNRIEZ T L& 2 A,
KB NG EIIRHEC T 7 7T T A Mgt M U NEREERICRTET 2 Z LR 6 E
Tpotn, WK X7 EHITHEE MAPK U U bV A R 285 LT\ an, invitro U U ER{LAENT
DOFER. N RKEANOLRLF iz 1 DTS IIRE 522 42 MAPK 12 XV FERANIZ Y U R{b
SINDZENGhoTe, TIHRTFOMIESZIZEIT HHEREE MAPK IZL 5V VLD R %
FARDI=DIT, 7T BEES LT MAPK FE D UER(LE & R 8 A B R S B R IS EL
SETHIMANETE & RERI 2T L2 & 2 A, MAPK FEU V(LT & o X 7 BBy AR 2 o 0%
78 L RRRICBVINE IRITET D b OO, UNEIZ—HRICRTET 2B AR Z L R L 1X 820 |
7T AN RTE T DRI STz, F72. MAPK FEU UL 2 L o7 B Dl
FIRBL, R & HICEFEMRICBWT, 77777 A NOJERREDORIES, 77 7%
TANOREEZF|ZEZ L, &I ZHOLZ bz AL S8, 20X 5 e REiE, B4
W5 R B ORI TIIBE SN -T2 L b MAPK FEU (BRI o D3
WCTRITU MR T 4 7R LR FEINT- B2 O, ZNDOREERNL, KZ v
NRITEIXIMAPK (12X 2V Vb z i LCT7 7 77T A hoEREE I L, Z 0L KmRE &
R DIZRRIZ TG L TN D T ERNRE STz, [FE L7232 v it ZivE TICMilaE s E~o
BEITHRE SN TE LT, 4E, MIENHEEHI#ET 5 MAPK OFH MR +2FRETHZ &
MNTEXLEEZ TS,

INGRFOERIZEBIT AEEZA LI T L7201, vaA X T A FIBWTligna+%
FV A Tae—2—fifl T THRE ST, BRI DRENT — LN RTEZ T
LA, MR A RIS W TSR RAICREL L, M Bl NVERESEIR & L RET S
Mot TOFRBL K —  EENRTER, SR TR I AN - b —
HFLTWe, SHIC, MAPKIZE D Y Vb OBERA IR L~V TEfRET 572012, v rA X )
AF DOERARE NI Z2IT o7, FE L ZODXF 2T D5 bD—oDERIKIT, EME
IR TR DOWE P ZUNT BN THRBEFENAE T, FatkD & AL MBIER S, ZOERKICAY
U ae—H — ik U ARGES O MAPK. FE Y U EASER AR EALTZE A,
B AREAR TIIAER TE R D B 2 Al 5 2 & N TE 7228, MAPK U V(b AREE X2 0
FHR AT D 2 N TERD ST, ZOREND, KX RO MAPKIZ X5 Y VR kT,
TETRRIZ BT 2 RO EF R\ TIC L LB HIEEE CH D Z ERHL MR- T2,
Fiz, TREAORIEE LT, MAPK FEY LA 2 X7 g 2 i@ RIS B L 7= B f A O fht
M6, MAPK FEV UERbIL 2 R ERIRE KD RE OB I b A mIc b RE A2 AT S
BDHZENHLNI -T2, ZORKNZEES T2, MfE 28 L T NEREE R OBIEL 21T -
T2 & ZA FHINSERONLENEE S22 E NI BENRELTWD Z ENGhoTz, ZORERIE,
IO DX RTINS E 2RI Dk~ 72 M BB NE RS R OREE M ORERE 2 #ERF+ 5 72
DICEERKEZH S TNDEZ &, FTOMENY VBBKICX I TnbdZ &R LT
5. MRESZEED 7 Z 777 A S OHIE & I OFEEEDEHIENFE C A D= LIZE D
DIZDINE I MDIZONWTIISHBROBETH 5,

2) HEAWII2A X N TH DML & FE 3 2 70 - FAE O fighT

RELE oDF %L OMARGREH LN T 572012, Wills o EERKOEH %
AT, WTNDOEETESL L 70 ) “HAERKZGLZ ENTERNST, 2O EE,. 2
NHOBIRT RNV ELREDONTNOOEBEICB N TEEL THIEL TWDH I LARIBL
TW5, EBEIZZINOGDBEDEBETED L S A A L TCWLONEWLNCT H72HIC, K
e Clid, BGAErE 7 o e — 4% — & RNAI ¥ 2T L Z LS HE THRIICKEE D&% HT
BN ) w7 BT HZEDTEDLVAT AEBETHZ ENTE I, ARl MIREERK & HE
T B FHRE DRI OMENZIZE S o T2, 5% RUAT LETERT 5 2 212X 0 BE
MEDBIL T DRI OW THEREMT 2O 5 Z E N ATREIC 2 B L ZE 2 T\ 5, 72, KIFgE
DML T, [FE LT3 3 N30 R O B2 )G U CRER A 72 BIR B A& £ 7= 13/ EAEA IR+
AL THSREZ 2L S E RN S, ZNENOM/NERE SR O & FEREZ HIH L TV 5 ARt
DIRIESNDRERNE SN, 5%, TNORTFOFREEMZM > BN AEERRT%
FETHZ LK, MR ZFET 50 FHEEOMRINZ S HIZHED TV FETH D,



6 5 0 5

Maeda Keisho Sasabe Michiko Hanamata Shigeru Machida Yasunori Hasezawa Seiichiro Higaki 61
Takumi
Actin Filament Disruption Alters Phragmoplast Microtubule Dynamics during the Initial Phase of 2020
Plant Cytokinesis
Plant and Cell Physiology 445 456
DOl
10.1093/pcp/pcaa003
Luo Lilan Ando Sayuri Sakamoto Yuki Suzuki Takanori Takahashi Hiro Ishibashi Nanako 101
Kojima Shoko Kurihara Daisuke Higashiyama Tetsuya Yamamoto Kotaro T. Matsunaga Sachihiro
Machida Chiyoko Sasabe Michiko Machida Yasunori
The formation of perinucleolar bodies is important for normal leaf development and requires the 2020
zinc- finger DNA- binding motif in Arabidopsis ASYMMETRIC LEAVES2
The Plant Journal 1118 1134
DOl
10.1111/tpj . 14579
11
2020
131 142
DOl
10.24480/bsj-review.11b3.00185
Yamada, K., Sasabe, M., Fujikawa, Y., Wada, T, Tominaga-Wada R. 13
Amino acid substitutions in CPC-LIKE MYB reveal residues important for protein stability in 2018
Arabidopsis roots.
PLoS One e0205522
DOl

10.1371/journal .pone.0205522




Vial-Pradel Simon Keta Sumie Nomoto Mika Luo Lilan Takahashi Hiro Suzuki Masataka 59

Yokoyama Yuri Sasabe Michiko Kojima Shoko Tada Yasuomi Machida Yasunori Machida Chiyoko

Arabidopsis Zinc-Finger-Like Protein ASYMMETRIC LEAVES2 (AS2) and Two Nucleolar Proteins 2018

Maintain Gene Body DNA Methylation in the Leaf Polarity Gene ETTIN (ARF3)

Plant and Cell Physiology 1385-1397
DOl

10.1093/pcp/pcy031

Matsuura Yuki Fukasawa Narumi Ogita Kosuke Sasabe Michiko Kakimoto Tatsuo Tanaka Hirokazu 11

Early Endosomal Trafficking Component BEN2/VPS45 Plays a Crucial Role in Internal Tissues in 2020

Regulating Root Growth and Meristem Size in Arabidopsis

Frontiers in Plant Science 1027

DOl
10.3389/1pls.2020.01027

26 0 0

83

2019

2019




MAPK

14

9
2019
AENACK2
9
2019
ASYMMETRIC LEAVES2
9
2019
Hamamelistes miyabei Hamamelistes betulinus
9

2019




ASYMMETRIC LEAVES2

61
2020
AENACK2
2018
MAPK ATKS @
2018
MAP @

2018




2018
8
2018
8
2018
MPK4 MAPK
60

2019




81

2017
M @
7
2017
MAPK ATKS
.
2017
BY-2
.

2017




MAP

2017

Michiko Sasabe, Takumi Higaki, Yuka Nishida, Shimon Morioka, Reina Suzuki, Tomohiro Uemura, Hiroki Yasuhara, Seiichiro
Hasezawa, Takashi Ueda, Yasunori Machida

Involvement of M phase-specific kinesin NACK1 in interacellular transport during the formation of cell plates.

59
2018
AS2
84
2020
84

2020




10

2020

NACK

10

2020

10

2020

68

2021




(Mikami Yudai)

(11101)

(Tomita Masanobu)

(11101)




