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The type three secretion system (TTSS) is used to translocate 
effector proteins (DspE, HrpW and HrpN) across the host 
membrane into plant cells, where they appear to interact with 
the host. 

Mutations in HrpN and DspE are reduced in pathogenicity 
(Holeva et al., 2004).  The role of HrpW and 8 unique coding 
sequences within the TTSS cluster are being investigated. 
We believe that the above proteins alter plant defense 
pathways.

To identify mutants in HrpW and the 8 unique cds and assess 
their role in pathogenicity

To identify potato defense pathways modified by the effector 
proteins

To use this knowledge for enhanced resistance to Erwinia (Eca)

Mutant identification and Real time PCR 

Real time PCR
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Relative expression of WRKY transcription
factor in response to leaf infiltrations by Eca

1043 wild type and mutants over 10 hrs
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proteins block 
WRKY in WT 
interactions?

wt0
.5 vs w

t1
0 h

wt0
.5 vs w

t1
0 h

 

 

 
 

Up regulation of WRKY after 10h confirmed by microarrays

Transgenic lines were produced that showed an increase in  WRKY 
gene expression

Transgenic lines are significantly resistant to Erwinia compared to control plants

Pathogenicity assays on Desiree vs transgenic WRKY lines

Lesion measured from 2 to 17 days post inoculation Transgenic WRKY plant (17dpi)Desiree control (17dpi)

Biological repeats for both Taqman and microarray analysis to confirm results

Further analysis of up/down regulated genes from microarrays to identify pathways targeted 
by WT vs effector mutants

Identify specific host proteins that interact with effector proteins using yeast-2-hybrids
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Time points selected for microarrays

WT 30 min vs WT 10 h
WT 30 min vs DspE 30 min
WT 30 min vs HrpW 30 min

Genes upregulated 

in leaves after 10 h

Genes upregulated 

in leaves after 30 min

WRKY is highly
induced at 10 h
in response to
Eca 1043 WT.

In contrast, WRKY
seems to be induced 
as early as 30 mins in
response to HrpW
and DspE mutants.

Aims

Mutations with pathogenicity assays underway 

Mutations with reduced pathogenicity 

WRKY


