
Aberystwyth University

AtMYB93 is a novel negative regulator of lateral root development in
Arabidopsis
Gibbs, Daniel J; Voß, Ute; Harding, Susan A; Fannon, Jessica; Moody, Laura A; Yamada, Erika; Swarup,
Kamal; Nibau, Candida; Bassel, George W; Choudhary, Anushree; Lavenus, Julien; Bradshaw, Susan J; Stekel,
Dov J; Bennett, Malcolm J; Coates, Juliet C

Published in:
New Phytologist

DOI:
10.1111/nph.12879

Publication date:
2014

Citation for published version (APA):
Gibbs, D. J., Voß, U., Harding, S. A., Fannon, J., Moody, L. A., Yamada, E., Swarup, K., Nibau, C., Bassel, G.
W., Choudhary, A., Lavenus, J., Bradshaw, S. J., Stekel, D. J., Bennett, M. J., & Coates, J. C. (2014). AtMYB93
is a novel negative regulator of lateral root development in Arabidopsis. New Phytologist, 203(4), 1194-207.
https://doi.org/10.1111/nph.12879

General rights
Copyright and moral rights for the publications made accessible in the Aberystwyth Research Portal (the Institutional Repository) are
retained by the authors and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the Aberystwyth Research Portal for the purpose of private study or
research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the Aberystwyth Research Portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

tel: +44 1970 62 2400
email: is@aber.ac.uk

Download date: 13. Feb. 2025

https://doi.org/10.1111/nph.12879
https://doi.org/10.1111/nph.12879


(a) 

AtMYB92 

AtMYB53 

AtMYB93 

AtMYB75 

AtMYB91 

AtMYB92 N 

AtMYB92 C 

P
re

y
 

-LT -AHLT 

ARABIDILLO1-ARM (bait) 

XGal 

(c) 

Figure 1 

(b) 

  I    W1 W5   E 

    + HA-ARM 

-MYC 

* 

-HA 

  I    W1 W5  E 

     - HA-ARM 

* 

** 

** 

** 

** 

50kDa 

50kDa 

HA-ARM 

MYC-     

MYB92 



Figure 2 

AtMYB92 0.2 

AlMYB92 

BrMYB92 

AtMYB53 

AlMYB53 

PtMYB032 

VvMYB93a 

VvMYB93b 

AtMYB93 

AlMYB93 

PtMYB030 

PtMYB109 

LjMYB102 

SbMYB93La 

OsMYB93La 

SbMYB93Lb 

OsMYB93Lb 

M
Y

B
9
2
/5

3
 g

ro
u
p
 

M
o
n
o
c
o
t 

M
Y

B
9
3
 g

ro
u
p
 

D
ic

o
t           

M
Y

B
9
3
 g

ro
u
p
 

0.93 

0.96 

0.99 

1.00 

0.54 

1.00 

0.99 

1.00 

0.92 

0.80 

0.82 

0.96 

0.91 

1.00 



AtMYB92 

AtMYB53 

AtMYB93 

GAPD 

(a) 

0 . 1 

1 

1 0 

1 0 0 

1 0 0 0 

1 0 0 0 0 

6 9 1 5 2 1 2 7 3 3 3 9 

Hours after gravity stimulus 

R
e
la

ti
v
e
 e

x
p
re

s
s
io

n
  

  
  

  
 

(L
o
g
 s

c
a
le

) 

AtMYB93 AtMYB92 AtMYB53 (b) 

Figure 3 



* 

*** 
** 

Figure 4 

2 

(d) 

myb93-1 Col-0 

P
ri
m

a
ry

 r
o
o
t 

le
n
g
th

 (
c
m

) 

0.5 

1 

2 

1.5 

3 

2.5 

0 

3.5 

(g) 

35S:MYB93 

*** 

myb92 

myb93-1 

(c) 

0 

1 

2 

3 

4 

5 

L
a
te

ra
l 
ro

o
ts

/c
m

 

Col-0 myb93-1 1 

(f) 

(e) 

2 

35S:MYB93 

0 

20 

40 

60 

100 

80 

%
 p

ri
m

o
rd

ia
 

myb92 

myb93-1 
myb93-1 1 Col-0 

I, II 

III, IV 

V, VI 

VII, VIII 

Stages 

2 

35S:MYB93 

0 

20 

40 

60 

100 

80 

%
 p

ri
m

o
rd

ia
 

myb92 

myb93-1 
myb93-1 1 Col-0 

0 

I 

II 

Stages 

2 

35S:MYB93 

0 

20 

40 

60 

100 

80 

%
 p

ri
m

o
rd

ia
 

myb92 

myb93-1 
myb93-1 1 Col-0 

Stages 

III, IV 

V, VI 

VII, VIII 

Distribution of LRP stages in 10-day 

old seedlings 

Induced LRP developmental 

stages – 18h 

Induced LRP developmental 

stages –42h 

   myb93-1 

1 2 3 

AtMYB93 (At1g34670) 

(a) 

A
tM

Y
B

9
3

 e
x
p
re

s
s
io

n
 

re
la

ti
v
e
 t

o
 C

o
l0

 

1 
(b) 

0 
Col-0  myb93-1 



Figure 5 

(a) (d) 

* 

(e) 

En 

C 

Ep 

Before     

asym. division Stage I Stage II Stage III Stage VI Emerged 

(b) 

(c) 

(f) 

(g) 

P 



(c) Control 1µM ABA 1µM IAA 

(d) 

B
a
s
a
l 
M

e
ri
s
te

m
 

Control 1µM ABA 1µM IAA 

Figure 6 

(a) 
R

e
la

ti
v
e
 e

x
p
re

s
s
io

n
 

3 

2 

1 

0 

4 

IAA (µM) 
0    1   10 

*** 

** 

(b) 

ABA (µM) 

R
e
la

ti
v
e
 e

x
p
re

s
s
io

n
 

2 

1 

0 

3 

0    1   10 100 

  * 
*** 

*** 



1µM IAA 

(a) 
Col-0 

myb93-1 

Figure 7 

control 

P
ri
m

a
ry

 r
o
o
t 

le
n
g
th

 (
c
m

)
 

0 

3 

2 

4 

1 

L
a
te

ra
l 
ro

o
ts

/c
m

 

2 

(c) 

2µM NPA 
0 

control 

1.5 

2.5 

1 

0.5 

1µM IAA 
L
a
te

ra
l 
ro

o
ts

/c
m

 

0 
control 

1 

3 

2 

(b) 

L
a
te

ra
l 
ro

o
ts

/c
m

 

0 
control 1µM ABA 

1 

2 

0.5 

1.5 

(d) 

a 
a 

b b 

a 

b 

b 

b 

a 

a 

b b 

a 

b 

c 
c 



MYC::  

MYB93 

ACTIN2 

-MYC 

ponceau 

Col-0 ara1/2 

  1      2      3       4       1      2 

35S::MYC-AtMYB93-YFP 

Line 

p
ro

te
in

 
R

N
A

 

(c) 

(d) 35S::MYC-AtMYB93 

Line 1 Line 2 Line 3 

  -      25    50   
MG132         

(µM)   -      25    50     -      25    50   

ponceau 

-MYC 

(a) 

Col-0 arabidillo1/2 

(b) 

Figure 8 

(e) 

L
a
te

ra
l 
ro

o
ts

/c
m

 

0 

0.8 

0.4 

ara1/2/ 

myb93 

Col-0 ara1/2 

*** 
*** 


