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26S proteasome regulates the degradation of microtubule
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Abstract: To analyze the degradation mechanism of microtubules protein in the plant cell, we used anti-
MT, proteasome inhibitor MG132 combining the in vivo and in vitro techniques of genetics and plant
molecular biology to reveal that the degradation of TUA and TUB was mediated by the ubiquitin/26S
proteasome. Our results indicated that in the loss-of-function mutant rpnl0-1 of regulatory subunit
RPNI10 of the 26S proteasome, the degradation of TUB was impaired while that of TUA was not affect-
ed, as compared with wild type plants. Meanwhile, overexpression of TUA in mutant rpn10-1 increased
the root length while overexpression of TUB inhibited root elongation of rpn10-1 and the ratio of TUA
to TUB were an imbalance in mutant rpn10-1, which suppressed the root growth. Together, our results
indicated that 26S proteasome is required for the degradation of tubulins (TUA and TUB) and RPN10
can influence plant growth by regulating protein stability of TUB.
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1.5 mL i 08 R TR A T S 0 JS L
A H 2 X loading buffer. $2EUA) 2 &E H. F
SDS-PAGE #4178 H R/NR 438 X T RPN1 4
SR i S T PR =Y P O i R R (1% A S N P
Prigme & 1026 8923 8. $iik Anti-TUA I Anti-
TUB f1—#iWy H Santa Cruz Biotechnology, Inc
ol A E R (GO HURIGSE H Agrisera AB
NN

3 HBRES

3.1 WERBAYWABESMEZTANZENL

3.3

TEMAR MS/2 A8 2 5 s Inisis e SR 24
¥ Oryzalin (20 uM) fl Propyzamide (30 M) LA
R RRE 25 Taxol(10 pMD 4 B A= B4 R I
W& 12 K40 B 3O U I 25 9 RS 88 i 25 )
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FTUB (R A 238 2002 288 R Y.
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Fig. 1 The MT-disrupting drugs lead to proteasome-
mediated degradation of TUA and TUB

Wild type (Col-0) seedlings were treated in the liquid
MS/2 media without (C; control) and with MT-disrup-
ting drugs (O: Oryzalin 20 pM; P: Propyzamide 30 ;M
and T: Taxol 10 xM) and proteasome inhibitor MG132
(200 pM) for overnight. The protein abundance of TUA
and TUB were checked by Western-blot with anti-TUA
and anti-TUB antibodies. The Ponceau S staining indica-
ted the equal loading of total proteins.
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Fig. 2 The degradation of tubulins in cell-free assay sys-

tem
The total proteins of wild type seedlings were extracted toset up
cell-free assay systems with DMSO or MG132. The samples from 0
to 7 h were analyzed by western-blot with anti-TUA, anti-TUB,
and anti-GS antibodies.
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Fig. 3 The degradation of TUB was impaired in rpnl0-
1 mutant

(A) Wild type (Col-0) and mutant rpnl0-1 seedlings were treated
in the liquid MS/2 media without (C; control) and with MT-dis-
rupting drugs 30 M Propyzamide (P) and proteasome inhibitor
200 pM MG132 (M) for overnight. The protein abundance of
TUA, TUB and GS were checked by Western-blot. (B) The rela-
tive protein abundance was quantitatively measured from three re-
peated experiments of (A) by software Image].
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1 (Propyzamide) F1 MG132 4bHH B 4= 7 Col-0 F1
B 42 B RPN10 B2 2 A8 1K rpnl0-1
M4 » Western-blot 45 2200, 78 rpnl0-1 5875
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b SR TUA B R 5 B AR
WA W 255 HRRAE 2905 51 TUDB (9 i
FE rpnl0-1 FEA R I T (& 3A Fl 3B),
Ui RPN10 W IEAG BRI T TUA BB BEA B
(ISZNa B A T TUB (372 A0 b,
SR AR s, TUA/TUB & 109 R & A T A8
(& 3B, 1d A 2 B JR 2 7 35 RPN10 X 4k 47
s E E TUA fil TUB 9 R 2 3 G TR FE Y.
3.3 7£ rpnl10-1 F i R iX Tubulins 0 4& # &Y
X8

H T RAETE rpnl0-1 S48 (K h TUA
F1TUB L6 2% W X & B 1952 m, 38471 53 50 %
GFP-TUB f1 GFP-TUA it £k Rk rpnl0-
T T 2428, R 8RR G R Z 5 2 Bl 4 8
rpnl0-1/GFP-TUA 1 rpnl0-1/GFP-TUB, #|
anti-GFP 1 /& # 47 Western-blot £ I 31F BH (&
4A) GFP-TUA 1 GFP-TUB # 52 4E rpnl0-1 %
AR R E R,

o =~ 0N W
O Ul =~ O N O W O\,

B4 dFRiE TUA F» TUB & rpnl0-1 R ERGERLF F A RR G Hoh
Fig. 4 Overexpression of TUA and TUB caused different effects on development of rpn10-1 mutant
(A) Western-blot analysis of transgenic plants with anti-GFP and anti-GS antibodies. (B) The phenotype of 7-day-old seedlings of rpn10-1,
rpnl10-1/GFP-TUA F1 rpn10-1/GFP-TUB. (C) Quantitative measurement of primary root length of 7-day-old seedlings of Col-0, rpn10-1
and the plants transformed with GFP-TUA and GFP-TUB.

B rpnl0-1, rpnl0-1/GFP-TUA Hl rpnlO-
1/GFP-TUB (14 MS/2 323 h i % 7 d 5
KIL, rpnl0-1/GFP-TUB 411 + Bl (4, 00 %, &
IR A A B (] 4B). g il iR IS A 8,

rpn10-1/GFP-TUB % AR LE rpnl0-1 A5
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