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Overexpression of AtWRKY71 Affects Plant’ s Defense
Response to Pseudomonas syringae
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Abstract: The WRKY transcription factor superHfamily plays important roles in numerous processes such as plant
stress responses and plant development. In this study we first investigated the expression profiles of AtWRKY71 in
different organs and developmental stages and under different hormone treatments and pathogen infection. In 12w old
WT plants AtWRKY71 mainly expressed in roots and had stronger expression in 8 d old seedlings than that of 14 d
old seedlings. Under various treatments AtWRKY7I was induced by SA ET or JA treatment and infection of the
bacterial pathogen P. syringae. Furthermore compared with wild type plants constitutively expressing AtWRKY71
were smaller in size and had slightly serrated leaves. Further analysis showed that overexpression of A{tWRKY71 in—
creased the sensitivity to the bacterial pathogen P. syringae. The enhanced susceptibility was associated with reduced
expression of salicylic acid-regulated PR genes. These results suggest that AtWRKY71 is a novel regulator in both
plant growth and development and also in plant defense responses.
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Fig. 1 Amino acid sequence of AtWRKY71
The highly conserved WRKYGQK sequences and the residues forming the C,H, zinc fingers are underlined

2 AtWRKY7I
A. AtWRKY71 o 12 wT . . C 8d
14d RNA ACTIN2 3 . RTPCR AtWRKY71 ; B.
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Fig. 2 Tissue-specific and induced expression of the AtWRKY71 gene

A. AtWRKY71 gene expression in various plant organs and at different developmental stages. RT-PCR was performed with total RNA isolated from
roots rosette leaves cauline leaves stem flowers siliques of about 12w old WT plants and 8 d or 14 d old seedlings. The Actin2 gene was used
as an internal control for an equal volume of ¢cDNA. The data presented are the representative result obtained from three replicates; B. Time
course of expression of AtWRKY71 after mock and pathogen inoculation. Five-week-old Arabidopsis plants ( Col-0) were infiltrated with 10 mmol
* 17! MgCl, or PstDC3000 ( 0Dy =0. 0001 in10 mmol  L™! MgCl,) . The infiltrated leaves were collected at indicated times after inoculation for
RNA isolation. RT-PCR was performed as in A; C. Time course of expression of AtWRKY71 after chemical treatments. Four-week-old wild-type
( Col-0) plants were treated with SA (1 mmol *L™')  ACC (0.1 mmol L") or MeJA (0. 1 mmol L") . Leaf collection RNA isolation and
RT-PCR analysis of AtWRKY71 expression was performed as in A
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Fig. 3 Expression of AtWRKY7! in defense signaling mutants infected with PstDC3000

Five-week-old Arabidopsis wildtype ( Col-0) sid2 nprl

ein2 and cot/ mutant plants were infiltrated with PstDC3000

( ODgyo =0. 0001 in 10 mmol * ™! MgCl,) . The infiltrated leaves were collected at indicated times after

inoculation for RNA isolation. RT-PCR was performed as in Fig. 2A
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Fig. 4  Over-expression lines for AtIWRKY71

A. AtWRKY71 expression in transgenic plants. Total RNA was isolated
from leaves of 4-week-old wild-type ( Col-0) and transgenic plants and
probed with a AtWRKY71-specific probe. Transgenic AtWRKY71 lines
3 and 5 contained a single T-DNA insertion in the genome and exhibi-
ted stable AtWRKY71 expression. The F3 homozygous progeny plants
were used in all the experiments in the study; B. Morphology of repre—
sentative 30-d-old wild-type ( Col-0) and transgenic plant lines 3
(L3) and 5 ( LS) over-expressing AtWRKY71
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Fig. 5 Altered responses of the transgenic 35S - AtWRKY71
plants to PstDC3000
A. Altered bacterial growth. Wild-type ( Col-0) and over-expression
plants for AtWRKY71 were infiltrated with a suspension of PstDC3000
( ODggo =0. 0001 in 10 mmol * ™! MgCl,) . Samples were taken at 0
and 3 dpi to determine the growth of the bacterial pathogen. The means
and standard errors were calculated from 6—8 plants for each treat—
ment. According to Duncan’s multiple range test ( P=0.05) means
of colony-forming units ( cfu) do not differ significantly at the same
dpi if they are indicated with the same letter. This experiment was re—
peated three times with similar results; B. Altered disease symptom
development. Pathogen inoculation of wild-type ( Col-0) and over-ex—
pression plants was performed as in ( A) . Pictures of representative in—

oculated leaves taken at 3 dpi

35S : AAWRKY71
PRS (6.
AtWRKY71

PRI PR2

PstDC3000

6 PR
WT 35S : AtWRKY71  PstDC3000 ( ODg,, =0. 0001)
0 1 2 RNA qRT-PCR
Fig. 6 Pathogen—elated gene expression

Wild-type ( Col-0) and transgenic 35S : AtWRKY71 plants were inocu—
lated with PstDC3000 ( ODg,, = 0.0001) . Total RNA was isolated
from inoculated leaves that were harvested at indicated times after in—
oculation. Then qRT-PCR analysis was performed and the ACTIN2

gene was used as an internal control
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