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The CLE gene family shows a wide distribution and functional duplication in
various organs, and some of them show important functions in the plant world. At the beginning of
the research program, we focused only on the CLV3 signal pathway, which regulates cell proliferation

in the shoot apex. However, it is expected to work complementarily since the CLE gene group has
similar expression patterns and peptide sequences, so, it is hardly difficult to clarify the
functions of these CLE gene pathway without each CLE gene mutants. Therefore, by using the CRISPR
method, we established all 32 CLE gene deficient resources. In addition, we found new phenotypes of
the double mutant of CLE 41 and CLE 44. These results were published in 2017 issue of Plant and Cell
Physiology Journal.

CLE



¥ XL C—19, F—-19—1, Z—19, CK—19 (:m)

1. WFIEBHAE 4O 5

NRTF RBENE T, YO E TR 8
T EPHMBILTEY, FFIZ CLE X7 F Rk
NEVTEEIRFEIN TS, vYrA X
I Tk, 3 2FEO CLE Bz FRRIE S
TWBHM, TDOHBHEDIFE A EDEREARAT
H5, CLE @D OEDTH D CLV3 1T, X
T6 7> SRR OTEPER NI LB TH D 2 & n
HLNTEY, SHREITIHEEH D Z L 0H
B TCWb, LinL, 2O FiDsy T
B & 2272 o TV,

— 5, WEIROZETE « R SRk 7 &
B 2 70 fEI CHEEOCLEE S F R HL L T
D2 ENUR—F—FHTIC L > THER I 4L,
NXTF IR T ERC, FCLERE D0
il ER (Gain—of-function) fEATZ2 &b,
CLV3&{a % & 8. CLEE G FREAN FE I M
WZHEAER LT, k& 72k Ok & g5
HEEINTWE, EZAN, P ToOE
IR FRBIER DI S LR — & —fiffric & &
FoTWNDZ &MY TOBIGFHERE R L
7 (Loss—of—function) N7 o= &b,
FOCLEEGFNEZTRELTEBY, Fo
HFRERRICWETH D0 8, HFEwE
B, BT IE E A EEA TN
EORENRDH - T,

2. WMEOBEW

YA XFRXFD CLV3 _XTF Rk LE
I, ETESZEBOEEREIC L ETH D
ERMLNTEY, SRR IEHEHL L
NEHNTWD, UL, TOZEEKTFIHRD
T NAVRTIE I EAEHLNZ 2o T
RN, —J, REARKRZOETEETIL, %8
ROD—2 clv2 DZERERARD T N —
AP ) —= 7 OFKRELE T & LT, SUMO #
AR ITHREED EV st28 AHEEES LT,
ZZ T, CLV3 @ F#i T SIMO b 7 F i
WHET 5 L& 2. AWM TIL, XEDIE
ML 2895 & PRI SIMo fk& v
R B WFENICREIE L, = OEREF OfE
Wb BERO TRO > 7 AR EREK &
HoMZTHZ 2 HEE L,

3. MFED Ik

CLV3 X7 F RAFNALELD RIS IET 5,

SUMO (2 & » TEMERI#E 252 0 5 > 7 T v
W+ OHEEREZ1T >, SUMO LS
Yo e YRR SRR L H RS
21T, _BPEERZAT O T, AREOR)
KR ZTZ BIET,

CLE &= #E Ok T 03B 2 W]
522% %, RT-PCR R in situ {EZ2 W %,
CLE Bz TR L OMEZH LT D
7212, CLE @{aFKEHED U Y — 2 2Rk
T2

4. WFFERLE
e 7 N—"" 1%, ETHIONY & 354 -
FAEBMRICH B EY O CLE BisFEEICOWT

DO A L7~ (Yamaguchi YL et al.,
J Exp Bot. 67(16):4813, 2016) .

— 5 CHFEE B O FEfi Iz oW CiE, LR
S HNT IV TIEL, CLV3 @O Tk SUMO fk#
VT BEMREIICRETAZ LI, X
TE D CLE 315 112 & 2 Ml 5y SR Bt AE o fif
oM OicERnsEEZ TV, LL,
HEM) CIX ABEFEA D h> o 7= SUMO TBAG 73,
ZEAEHEEL TCWARNEWIRENDH Y |
ToTZHUZ SUMO fkEffix T 5 % v X7 E %
FIE L7721 Tk, CLE ¥ 7 T niEkk %
HoMnTEhnwWeEEBZONTE, O,
W7t m 42 — A" LT, £9. CLE Eiaf
FEOXRBIEDOY VY —AEREEL L TITHo
2o F7o. CLE B TREO EME2 B
B L TiTo 7,

WHE, 9 CITHHT STz CLE s 1-/f
DO XRBIRIT, DT 5 FEFE (CLV3, CLES,
CLE26, CLE40, CLE41) To®h Y., HfFD CLE
B TEAREREOFEE L DTN THo T2,
% ZC, CRISPRIEZFIFH LT, vuA XF X
F D 3 2FEIET N TO CLE Bin T xRBEAE
LT+ LI, VY—REBAFKL,

O E1T o 72,
CLV3
A clv3-cr2 B

Col (-17bp)

Col

clv3-8

clv3-cr1

(+1bp)

clv3-cr2

(-17bp)

oMW fE Bk L = CLV3 X O K
(clv3-crl, clv3d-cr2) OFRBAIT. FEkD
CLV3 KABAK (c1v3-8) & [AlBk D F Iz D 1Y
KOFHR AR LT, Col 1TBFAER AR,

CLE40

D Col E cle40-cr3 (-28bp)

HHICYERL L7 CLE40 RIE(R (cle40-cr3)
OFRBANT, BEICHEDH D CLE40 KB &
FERIC 2V A TR R ORI 2R LTz,
Col I XBFAM % /R,



DX, REBRMHE TERLEZY V—2%
HHLC, MEEEL DD L TR
CLE41 & CLE44 o _FE/RIBIA % BT LTz,
CLE41 & CLE44 O~7"F RESIL, FEFICE

ST FhEEEZ LT, BRICliEDH S,

CLE41 KABIKDMEMT 7> 5 1%, CLE4L [1ZHEE R
RICEbLA Z ERHEI TV
(Hirakawa et al., 2010), CLE41 %, #E%& R
W2 H DY AN T B D AT R E
(procambial cell) O A% Z H#0 X B 2 %
BRHDEZEZ LN,

Z ZCANIFEAE S TlE, CLE41 & CLE44 K
B3 L OVCLE4L & CLE44 —HERIBIKDFHL
WD HHFEMT 775 . CLE41 & CLE44 [ ZARFHRY
ICHEREL TV B Z 2L M LT, Z0fk
Hi%, CLE BV VY —ANH ol 2%+
AREIC 72 o e BT ORERTH D, ZNHDT
— X Z R RSO BE 21TV, BRI
IS AR RFEDO WL 2 94F 1 1 H&IC
BN (Yamaguchi YL et al., Plant
Cell Physiol. 1;58(11):1848, 2017).

TDIFs (CLE41 / CLE44)
"G Col 2

| cle44-cr2 (+1bp) . J cle41cle44
. \ 7 [ v

60

50

40

30

20

10

Col cle41-cr1 cle44-cr2  cle41
(+1bp) (+1bp) cle44

CLE41 RIE{K (cledl-crl) & CLE44 KRR
(cle44-cr2) TlX. procambial cell OHEfREL
B> OFRBRBABER S, “HERIERE (cledl
cled4d) TlXZ OEBA O BHENBE I NI,

—
0.100000

L

o
-
m
N
&
o
n
40
9 m
N
(<]

i CLE40
CLE18

v u A XF X F CLE B T RED Rk 2~ 7,
IRPECR T IBAS 71X, AWFFERTHE CTrER L7
U Y —2%FH LT, &ORBBIEN 21T >
&5 FTh b, CLEI6 & CLELT 1%, FRHHE
OB TH DEIERLICRANALND
DT, FIEPLICBT 2EN D D & TS
AU7-73, CLE16 & CLE17 @ " EXRBILTIZT
BN RBAIBE I N0 o7,

< 5| A 3Lk >
@D Hirakawa, Y., Kondo, Y. and Fukuda, H.

TDIF peptide signaling regulates
vascular stem cell proliferation via
the WOX4 homeobox gene in Arabidopsis.
Plant Cell 22: 2010 , 2618-2629.

5. ERRERLE
(WFgefeE . WFgesr s K ONEEEF 724 1T
X THR)

GiEEEamsa) GGt 241)

(D Yamaguchi YL, Ishida T, Yoshimura M,
Imamura Y, Shimaoka C, Sawa S. A
Collection of Mutants for
CLE-Peptide-Encoding Genes in
Arabidopsis Generated by
CRISPR/Cas9-Mediated Gene Targeting
Plant Cell Physiol. & W OH
1;58(11): 2017, 1848-1856.

@ Yamaguchi YL, Ishida T, Sawa S. CLE
peptides and their signaling pathways



in plant development. J Exp Bot. &t
A 67(16): 2016, 4813-4826.

(FER) GE 110
@O Yasuka L. Yamaguchi, Mika

Yoshimura, Yuko Imamura, Chie
Shimaoka, Ryota Tateishi, Shinichiro
Sawa, Takashi Ishida. Generation of
CRISPR/spCas9 mediated loss-of-CLE
peptide mutants in Arabidopsis. (CRISPR
TEIC L % CLE R B A XF XS DR
55 39 [Al A Ay FEW F R R, 2016,

(¥EF) Gt off)
(P 36 U PE A )
OiiRee Gt o)

A4
FE
HERF
FH¥H -
HG
HFEEA A -
E NSk DR -

OfREL Gt o)

A4
FE
HERF
FH¥H -
HG
JiygEX ey S =
ENS DRI -

(D)

TR B~

L

6. HFFTHEARR

() RFTE

A Z&¥E (YAMAGUCHI, Yasuka)

REAR K - BREEER « Jedinft 2Wroei - 2 iR
W2 FERIAFZEE (RPD)

MeEFKE: 90448522

() wrgesrms L
(3) M ML

(4 WrgEm 8 BEL



