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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.
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b. Ferrodoxin-NADP reductase (FNR) - shoot
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¢. WRKY transcription factor 33-like (WRKY33) - root
400

SMEL,_006g257490.1

Counts matrix normalized

SMEL_002g153410.1

a

[

NI
@’\/&/ ‘(}

d. Catalase (CAT) - shoot

SMEL_005g238230.1
b

5 5 9 55 5 5 5 5
&Q/&Q/&Q/&Q/&\/&\/&\/&\/ VY Y Y
v&@ﬂ@v % &;@Tf@“ @, n/ @/«7”
L N



has not

t permission

TO Root
a. G0:0010035
response to inorganic substances

AM222 vs. AM22 305E40 vs. AM22

67-3 vs. AM22

T1 Root
b. GO:0010035
response to inorganic substances

AM222 vs. AM22 305E40 vs. AM22

67-3 vs. AM22
T2 Root
c. G0:0010035
resp to inorganic
AM222 vs. AM22 305E40 vs. AM22

TO Shoot
d. G0:0009628
response to abiotic stimulus

AM222 vs. AM22 305E40 vs. AM22

67-3 vs. AM22
T1 Shoot
e. G0:0009628
response to abiotic stimulus
AM222 vs. AM22 305E40 vs. AM22

67-3 vs. AM22

T2 Shoot
f. G0:0042221
response to chemical

AM222 vs. AM22 305E40 vs. AM22

67-3 vs. AM22

67-3 vs. AM22



“Lreurmrord aq Aeur vye(] pomorral 1wad wea( jou sey pue juidod e SN, — {ZL696LG GZ06LEGST M/ THCEE 01/310°10p/ /:sdyp] — uorssturiod MOTITM 9STIOT ON "PIATSSsal SYSLI [y "Iopunj/Iotjne o1y st Ioploy JSLdod o], — (0707 [f § BIIOYINY TO PISOJ



2-/\('(

-ACt
2

-ACt
2

0.35

a. Ferrodoxin-NADP reductase (FNR) - shoot

0.30 A
0.25 A
0.20 A
0.15 A
0.10 A

0.05 A

SMEL 002g153410.]  pum [N
ab [ HN
b b
cd R
ede“le de
€
ff

AM222 AM22 AM241 AM194 67-3 305-E40

¢. WRKY transcription factor 33-like (WRKY33) - root

0.15 A

0.10 A

0.05 A

SMEL_005¢238230.1

ab
be

AM222 AM22 AM241 AM194 67-3 305-E40

e. Zinc-Finger DNA binding protein - root

0.10 A

0.08

0.06 -

SMEL_001g119610.1

AM222 AM22 AM241 AM194 67-3 305-E40

Z-A( t

2-A( t

-ACt
2

b. Catalase (CAT) - shoot

0.12

SMEL_005g238230.1

be

AM222 AM22 AM241AM194 67-3 305-E40

d. Stress-induced protein - root

0.08

0.06

0.02 A

SMEL_007g273570.1

AM222 AM22 AM241 AM194 67-3 305-E40

f. Auxin-responsive family protein - root

SMEL_007g286930.1
a

AM222 AM22 AM241 AM194 67-3 305-E40



TRL (cm)

NUE

20 d 8
18 —— \WT c
16 == wrky33-2 B be be be
== 355:WRKY33 6
14 . a
=]
Q
5 4
Ay
2
0 A
LN HN LN HN
Nitrate level Nitrate level
14 12
d
12 10 c
10 8 b
8 R b
6 b
4 b b ab 4 aa
2 a 2
a
0- 0
LN HN LN HN
Nitrate level Nitrate level
1.0
0.8
a
0.6
be
0.4 be b be
0.2
0.0 -
LN HN

Nitrate level




