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Abstract

Nitrogen use efficiency (NUE) is an important and complex crops trait and its improvement represents a strategy to maintain

high yield reducing N-supply. We report the genome-wide transcriptomic analysis of four eggplants contrasting for NUE to

identify key genes related to the NUE pathway, after short- and long-term low-N exposure, in both root and shoot. Co-

expression Gene Networks (CGN) analysis permitted to identify up-regulated differential expressed genes (DEGs) involved in

the light reaction pathway, the biological processes response to inorganic substance, abiotic stimulus and cellular response to

nitrogen starvation in high NUE genotypes. Some transcription factor (TF) were up-regulated in the N-use efficient genotypes,

in particular, WRKY33 showed a significant up-regulation triggering the higher expression of 21 genes cluster including other

TFs, many of which associated to N-metabolism. To validate our results, an independent de novo experiment including two

other NUE-contrasting genotypes, at both low and high N supply, was carried out. Interestingly, the high significant WRKY33

expression and its cluster were confirmed in the high NUE genotypes at low-N supply. Moreover, the WRKY33 role was

confirmed in Arabidopsis as the 35S::AtWRKY33 over expressing line showed a more competitive root system able to uptake

more efficiently N from the soil.

Hosted file

Manuscript.docx.doc available at https://authorea.com/users/339576/articles/465738-wrky33-

modulates-the-responses-to-low-nitrogen-supply-of-contrasting-n-use-efficient-eggplants

1

https://authorea.com/users/339576/articles/465738-wrky33-modulates-the-responses-to-low-nitrogen-supply-of-contrasting-n-use-efficient-eggplants
https://authorea.com/users/339576/articles/465738-wrky33-modulates-the-responses-to-low-nitrogen-supply-of-contrasting-n-use-efficient-eggplants


P
os
te
d
on

A
u
th
or
ea

3
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
37
90
25
.5
79
69
72
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

2



P
os
te
d
on

A
u
th
or
ea

3
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
37
90
25
.5
79
69
72
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

3



P
os
te
d
on

A
u
th
or
ea

3
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
37
90
25
.5
79
69
72
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

4



P
os
te
d
on

A
u
th
or
ea

3
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
37
90
25
.5
79
69
72
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

5



P
os
te
d
on

A
u
th
or
ea

3
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
37
90
25
.5
79
69
72
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

6


