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Abstract

Abstract

The regulation of shoot apex meristem in higher plant is a complicate and
delicate process. The WUS gene is involved in the maintaince of the shoot apex
meristem. In this study, the ubiquitination of WUS protein and WUS interacting
proteins were investigated, which have not been studied before.

Firstly, we established an in vitro protein analysis system. The addition of
purified WUS protein in cell free extracts prepared from Arabidopsis seedlings caused
the gradual degradation of WUS protein, which could be inhibited by the proteasome
inhibitor MG132 or ALLN, but not by the broad-spectrum protease inhibitor PMSF.
When the 35S::HA:WUS seedlings were also treated with the proteasome inhibitors,
the HA:WUS protein level increased significantly. This result is consistent with the
results obtained in vitro, suggesting that the WUS protein in 35S::HA:WUS plants is
degraded via the proteasome pathway. We also established theWUS yeast two-hybrid
system to screen the E3 ligase which might specifically mediates the ubiquitination of
WUS protein. We found a dozen of proteins potentially interacted with WUS protein
in an Arabidopsis cDNA libraries. Although these proteins remain to be characterized,
the discovery of these proteins provides new ideas and basis for further research on

WUS protein.

Keywords: WUS protein; ubiquitin proteasome system; yeast two-hybrid

II



rmas}
=

5
o

T
Il

e

%_

S EYEIRTEEHRA

154
e AR R B IR A

1.1 2w 5rE AR

YN S 2 5 T R R B B2 RE B (5 1)
B TERER T A E SRR AR ARG A 4 (embryogenesis ) T3 73 AZ 4R (49
FEERAN EHGRIRAR S R LD IS B AR s X — i 2,

SV R AR &7 A A 7 2K IO B 734 SR

J\ARILEE . FIERIEAR . ABRIEAR, IR )5 S BOR IS AR T RE X I

|]=

RN TE RO TR (TR IE, /s 2 TP AR AN 2 R & A IR,
1 RS AR A A A 0 2R 3 20 AR 2 SRR S o A2 L SRS T IR BR P AR 5 T

ISR — IRAKIFR D2, & T 58— IR RIE BRI AR AT S A, & s 1) TOUAH R
A TSR BRI AR AR,

BRI, BRI AN R B R 2
T A ST P T R 2530 K

B 1 WIS R B AR

Figurel-1 Embryogenesis of dicotyledonary plant ( Arabidopsis) !
BN e SEAT AR S PN

VR Jfa A O 2R TR T - B AR 58 S AR Y oy 5 4R 1)
WAGIS . FIRERIEE (16 AARIEI) W, AT 20 53R K 77 A ik



i3
)

B4 R S R R K Rk A5 51, U0 2Rt oy AR 4L 4 T Al E IR IR R & 1
Wog i, Jaked QIR E REF B, AT 5 REZ A LA R4
Tk A 43 24T R B W) ) 2R oy AR A 2, RN I 2 2 AR A Z A0 B TR A
JEAAR [ AT, T — BARRY e TS 25 TH3i 43 A 20 41 (Shoot Apical Meristem,SAM)
AT, Hadad T R A AR 5 B R AR 3 43 A2 24 (Root - Apical
Meristem,RAM)AH % .

2Rt o1 A2 2H 24 (shoot  apical meristem,SAM)IH & & F8 B /M I iR 3507 ) 25
Ui X3, N RE-JEARH SRR S M AN, 2 ThRe S IR . Bl
X AR SR, RSB K RT DA A H 2R Al 53 O 4 AN REAA (i
TNED: T, TAMRMAHSAFEMN., PRI A R RS E K E
(R A4 (founder cells) » 43241 40Hh BT A O 40 M #5114 a0l

FEZEi o AR LA, TARMRES T2 AR LB T X Ik, SR 42 10 T 40
NI R B A, A2 DA P B4 AU 2 1 A s 4L 3 7 To s v O X3
TAI2E, — g R R E O X Ik, (RFFZ I ReE, SR T-40n
B AN O S X3 AR T B T 40 A 4 LR T RS B A
WL RIA XK, B IAIIR 2, dERE— E AR B R S g Bk
A

K oy A H LR IR SRR (2R, MERIESE) RAERUER, H
FERA R A KB BERIUAA F BPRES . 28 KB, AWt =i
2 RAES SR N AT A K B, 34y B A JE PR (indeterminate) 73 44 RE 1R 4E
oA, H PR R 3 A IR () (determinate) (£ 53 AE 2 2R, FE &K
Tea% B g BRI PR T 4% — B M S50 A S A 63

1.3 2w 5 HA RV HLF]

FIAT, BEE X LA B R RN R, 7T 250m 0 A H FUR AL BT 7T

2



i3
)

CARAG TIR KR . ISR R 2 AR, ZumarEH R 4
THRE A HERR /& 2 Fh R AL (R 4 FH i 46 3 s 2o 28 21 23 5 A 23 AR 4 24 b it -4
WRAFAEAS [F) B DR 4 i (R AR LR R AL . e A 5, A AU ReEsh YT
20 YA AR, TEREY T A0 M R R R RE R Th e o 4ERE 2w AR ZUE
WINREMIAIN £ B STM.  WUS. CLV3 Fl CLVI %%,

WUSHRHS— /2917 S = R 2H RS 1D [R5 e 2L 468 M e i 1 R s R, AR H
AR DL B ) 22 o AR AR BUE 5, BEIER B 105 64 18 280 7y AR L 4L,
(RIFE o A 2 E3RTE o 280 o0 AR 2 SR VAR R4k RE BT 22 R 28, A i) 40
Mo A FIZE 35 T A R i ShaE! > Bl BE TR B, WUSHIAEAE 18 B 40 i 2
TFAUMIAIRFAE s WUS 5 CLVI R A SR 15 IR SR AR AUEF0L g T 23 A2 4L 430 TE 5
W5 oAk TEAR ARG, WUSTREEE = UL B RHIE I AGI#RIA .

PEITHICLYI. CLV2. CLV3&E—4E A M A B B2 L, &
MM RE S FEE S TR AL, SAEAZUER, 1EHEEHE HIA R E
(ot 18, CLV3JE T CLE(CLV3/ESR)FR 5, CLEZ % IE K 4ifid 7y T B 5/
A, #E&H — B 14N IR IR IR B RS 741, RAEATE A5 R AR A4 g
{5 515 S I N2, CLVIgRiG— A2 AR, CLV2 M gwbd— /b
LR IX RS2k B . BLEIER], fESAMBI4ERFY, CLVI. CLV2. CRN
(CORYNE)/SOL2 (SUPPRESSOR of LLP2) FI RPK2 (receptor-like protein kinase 2)
V5 R % 4k BL 2 A W] 66 /9 1E K R (CLvi/CcLvi « CLVI/CLV2 . CLV2/CRN .
RPK2/RPK25) 472 50 F CLV3IIE 55 Sl P,

STM  F= K] f5 76 B WHER T R AN LM T IR 2 IR 5 3100, 2 ek St 2
BT 2 R CEAN AR A RIE) RO E IR . stm AL
RGN LE R RG R A AT 2R o AR L2, A FE Rl 1) i, B I i TR
F T LCHT AR RN 2R Ay AR A, B IRMME AR, B STM 2 IRIG B %
R ARG T, IR R AR e R R AE — e IEH . 2T
Re A2 H I o A L2 AR oAk, RIE S RSN A B 1, AT A 2 i =
RI20 HL R 28 S

Katz 2P 78 KB, FIE F1 cLF & A (4555 PeG KiEE A Eed 1 Ezh2 [A]
PN STM FER A . W 7R AAEY) T A 4 REE 2 k5 PeG M T HIZE R



i3
)

A K

CUCIE T NACEER KR, =& —R¥E T 1ZEE W DR g g or
FOYERE 23 73 A5 L VA0 M 5 7 v D R A il 2 T g 028

WFFIFZLLRAGo K REE H, TE2IITAM T, FhFH KA A ZER S HEH L
BENZ 4, SR E =AU EULA R B ZLLI A 30A 5] R4 i
LR BT L Ay A A, A ZLLAE # T AR T A B R AR A
W72 CIE 52, AGOF R B 1 1 T e 2 il i siRN A AT miRN A% il mRN A e 1 2l
TIHIFIRNAFI Y, E5hH, AGoE A5 T4l rI 4 50,

BARDIX 235 7y HE A 23 AR . W F0 K Ibard 1-35¢ 4w RAZARAE 25
sy AR SR I R 8, R EA PR A4, (BB 2 BRI R, R
RG] PR S 5 WUSHE P,

FEATEAE K B, 2K AR GV AR R AE 7y AR S 10 A 2 NGy T AR sk
e VF 2 3L K 2 500 AR AL SR A, T RS € Fh SR AEE AR 48 1 . Le
ABCDE 1 v (1 % 8 5L PR 5 s[RIV T BAE RO B R 3 B : APIRALFF 0 A
LRI A 73 A 2 SR AR I R o 1 0 75 B TR 4

WESHEM I E KL B BA mEREERR Y, BRmm Rk, &
K FE K 1 PCN ZE R BRIl B A A K R (B 5 5 5 R H5 25 10w oy AR L 40
TE 20, AR ERIHIZEIT A b ek 38 & JFE MR R AR KR ) 2200 43
AR s, AP K R EIREXE: SR, AKRORRS
ikl 1 A8 KNOX ZERFIL, W STMPY, SRIGEIRERIA KRR 1 B KNOX 1)
FAR T LR X IR 40 2 5 28 B IR R R R

1.4 wWuUs £H

1.4.1 WUS *t =53 H AR R

WUSHER IR 78, JCH AR WUSH Hoty J LA 2 73 42 2H 23U DG 3 TR 2 TA) 5% 2
(e B, A5 25 0 70 A= 2H 2RI P AL 0P 90 LA B R A

wus TR IR BRI I 25 AR 4L, A KR B EEEE, ML
EEIRSE, T HAEER T R A b2 i Rk AR BB 1 7 A 4, B2 LA

4



=]

R

FAANHESIR O B 25 o, BB WUS X5 283 73 AR 2H 2R B 3RS e Re 2 A ]
B WUS B Ris gl s R AR E . WUS RGN 3R 20
oA, R wUS R AHLNHA P ORE D L3 ZR9EHD, Kik
WUS (R4 B — e a2 1, B wUS 2140 ok g 2k A

s

1.42 WUS EAR— " NIIgEME RE T
WUS & — B A Mg ) WOX(WUS-like homeobox) K e Y, T2
v o3 FE A B FOREAE L, i TAE AR R ) AG 2R A B A IR H

[37]

o

WUS 5 CLV3 JE A A 5 H R g7 25 vty 43 A 20 2308 #8519 )3 3 A
T RS, TR br B CLV3 7 WUS Eik[X_EH£E, FRF 2550
AR RIXRIZLL M L2)e clv3 5 wus AR 2K 73 AR HZURS M,
TE RS K I o A AR 2 BIAERS B, 10T wus 0 wus clv3 TR ZER A4
LI AC o RSB 20 125 ANT-:WUS U T H(ANT TE28 B IR
DLR IETER B 8 B RIZ) M IS A CLV3 RIEF“ IR AL, Bi
WUS #TLLFE S CLV3 [RIAPY ), i Bk 12400 8 M dn i sy T-40. %
& CLV3 2 S8 AL, PAERBIT wus RIS WUS 1E civ3
B R, UL RIA N CLV3 2 JOd Skl HE 1 WUS 3R

WHFIAA, WUS Rl AG TEE AR P BIE R T — AN BRI 3E, H =
VU 1628 B IO T ORI 43 AR AL U & 1100 4 gl s g R, AEER B 45 =
M, AG B WUS BB IFTES 3 FORISE 4 AL T RIE, JO K EEREIZ G,
AG ] WUS W%, CLV3 W], R&SFEUE EHLIUGEL L, H
1fy-6/1fy-6 TR WUS ASBEBUE AG:WUS AG:GUS, 8 WUS %S AG
T LFY s, Rk LEY 5 WUS 2 (a3 A0 B4R M. WUS Al LEY iX 2
MNEFHGEL S AG ) cis TN AL A RTE S AG RIE™. AG WA F %
K] WUS [IFiE: —%RIBH% PeG & A H#EAH wus £z, 5
—HRB I KNU FER Rk e d Wus Rkl ER A 5 =,
WUS RIEKFERIFEE, 25 AG BT HE—FKIgEEEMH WUS HERIE,
HEERE NN, 4B m bR,



i3
)

1.4.3 BARD1 & WUS F3&rBR#IEF

BARDI R 38 it B 1| WUSTE ZH 2R Ao 1) 45 7 3R 33 T 45 289 4 AR L 2R T
BEo bardl-35¢ 4R bR AR AE 2500 3 AR LR I R B0 S, K 4 g s 44
A, HREA IR L A, ke R W USHI e 5K 24T, TR 3%
I DX I N GO e 7 BN AT L2 AR s e BHAM S0 45 A 1, B 2 B4
W n] LA wUS L 5 3 [X (F4)DNAJE BDNA-E F 2 &4, IR v iRl
BARDI & FAIPUA TR A, TiTEbardl-3F TCiETE R ALK, bardl-3
SRR BT E wus-1 bard 1-3XRAZ A HANH], L FKIEBARDI UL IF
v 73 AR LR A S wus- 128, X B SIS HRTE B T BARD I REWS PR HIWUSTE 2 21
L AR S A . FIBARDI CoR U (1 & MR 5y (464) W] LAfibard 1-3(f1 !
B4, [ E WUSERIA/K T, FEABARD G T WUS KT 3 Bl i C AR b
TEREY,

TESr AL wUS 1 STM I 3h g BRI 1™, B2 wus 5 STM 4
[ 2H e PE A I R DAZE T WAl 5 3 2% B AR, ZE R 40 M oA T E AT TR I —
SEMIHRFEPE, Brand 25K I, (ERRREH WUS &2 CLV3 [fME—B0E A7, ififE
JEARLLANIALZ wUS 1 STM —iEEHaE CLV3 KIS TR 2w A2

gy 145,

E

u

BN
\

E

e
=
e
=

MG E R G2, wUS Redlifi]l—£% A 28 ARRs (Arabidopsis response
regulator) [JFRIE, XL ARRs 2405 245 1 S fE R 7% i s 230K
PR AT A CLY3 BEm s WUS-CLV SETTER, i WUS [13RE /K
WHE. Fib wUS Fgi s RS 5% RUE RAGREE L] DL 5 10000 43 42 4 24
[y TE R IR

1.4.4 WUS EEHIhEES 534

BEFUKEL, WUS [ C KX, XFF WUS KAEAEV I fE 2L A R H
WUS ) C A3 32 BLALHE =N X 35: acidic region, WUS-box A1 EAR-like motif",
He WUS-box XI/E WUS B RIFJEEE WOX H —AMEsp X gt 1, i
EAR-like motif 74 3 (R 7t — ANy X 3,

XF WUS J K ZhEe 3801 0 A R MK = A XIEF-. 2009 45, Miho 5 A



i3
)

1T 7 BRI 0k S2 5. M pro35S:GAL4-WUS 1 pro35S-GAL4:LUC iX A #ifk
FrFINERL R T R ik, PRl WUS 42288 A B A R SR AHMEIE e, $0HI3RiE
K LUC 3RIE 5 245 5% WUS ) WUS-box Fl EAR-like motif [X 35 i TR 47,
WUS [HIHVETEAAR s B E I P XA F I A, AL WUS R i 1
R, T HAEA PSR S A s 024 WUS C R i) = AN X IR Rl 9848, WUS
(R0 R FH .31 25 o 3E B WUS-box 1 EAR-like motif X AN X 45,5 WUS #1414
1, T acidic region I ELELET,

BE— PR KB, acidic region [X 183 EAR-like motif [X 284 ] WUS &K 4R
W DA S 4 B AR AR 4RI, (HE B RIE WUS 1) WUS-box Xk, U
4T, HEAFIEH, BE] WUS-box HIRAZREWTH Fr WUS T4 iU s DI BE,
HEFAXIBRAENARRE; 24 WUS-box X I H LI, WUS #iE CLV3 1 AG 1)
ThREE e AN T SZIRAF ] WUS B3T3 I5 5 WUS box Br2E 1) WUS A BE
PR wus-1 FIRM, IXULERULE WUS-box XX WUS [IhRE KI5 2 A r] 2D

¥y, R E IR,

2 ZEREAHMERS

B R 70 I B AR AR WA A A7 AE 2 b B 1 B =X, 3 R Re I 75 SR T
KI5y AW ATP ARAR R [ MR AT ATP MR R A B4R, A% £ B R
BEARIRAC AR KRG R4 (IS EAM RS EREREAMEIRS): &
FNWEFEIRZ R EABARGMZ REABRAK RS (UPP). BRI KB RIIG
W YK(A aron Ciechanover). i RKHr 55T FF (Avram H ershko) F13 [E |5 5K BX
SCE W (Irwin Rose) PHRILZ 2 A T (K8 (T FEEHLEI LK, 55X — R 72
% 1) 20 6T T RE AN BRI A 9 HH R

2 3 AR 2 1 B bR B ORI FH ORI IOME A N B2z RS
BENE AR R A B FEEH T AR, . Bifsid &
IR IR A A S 4l e Hh 1V 22 R B Y,

UPP R412 HZ A h B AR R Rz —, IR 2 B Ar i R ) o B 2
HESZ B E T, X4EFrIEThAE. DNABE . MR SEME . BIEAKE -
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