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WPE.1.- Large scale analysis of Plum 
pox virus current diversity worldwide
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Task TE.1.1.
 – Development of mini-oligos array technology for the 

rapid genome-wide analysis of PPV isolates 



In silico design
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Design of probes were based on:

1.- The use of complete sequenced isolates available of 6 groups of PPV 
(D, M, EA, C, Rec, W)

A)  to design specific probes to  group 
B)  to design a set of PPV probes common to several groups 

2.- The use of additional sequences from CP, NIb, P3-6K1 regions to 
design more probes and increase the number tests in such regions
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1.- Complete sequenced isolates

To design specific probes common to several types, specific of types and 
specific of isolate

2.- CP, NIb, P3-6K1 regions



A total of 1,440 probes were designed as candidate probes in 
silico

In order to select only the most suitable probes:
A database was elaborated including parameters:
Position
Accession Number/Name
Probe Sequence
Type
Sequence Definition
Sequence Length
Quality
Rating
Position
Length
Tm
GC%
Hairpin dG(Internal)
Hairpin Bond(Internal)
Self Dimer dG(Internal)
Self Dimer Bond(Internal)
Run/Repeat Length
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Plum pox virus (PPV): structure

Poli A

Potyviridae family Potyvirus genus 
Flexuous rods particles (700 x 11 nm)

Single-stranded RNA molecule of about 10,000 nucleotides coated 
by up to 2,000 subunits of a single coat protein (CP)
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29 47 50 13 109 20 28 92 94

482 probes final candidate probes
56 were selected to test if the approach was possible
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In vitro assays



Concentration of oligo probes in spotting buffer ?

Different concentrations have been tested

3-4 micro Molar (Dawson et al., 2005) (29-mer)

80 micro Molar (Calebro et al., 2004) (35-mer)

10 micro Molar (Pasquini et al. 2008) (70-mer)



COST ACTION 853
“Agricultural biomarkers for array technology”

5’-NH2-C12-TTTTT-18 to 28 mer (Brodossy et al.)

Spacer preceding probe

5’-NH2-C6- 20 mer (Grundmann et al.)

To improve hibridization in oligoarrays







Different spotting conditions have been tested
(Genepix 4000b)







INTRA-LAB REPRODUCIBILITY

Set of probes 1 (group specific)

Set of probes 2 

SAMPLE  1 D+M  (Cy3)
SAMPLE 2 (HEALTHY CONTROL)  (Cy5)

SAMPLE  1 M  (Cy3) Ms79
SAMPLE  2 D  (Cy5)  4.3

SAMPLE  1 D+M  (Cy3)
SAMPLE 2 (HEALTHY CONTROL)  (Cy5)

SAMPLE  1 M  (Cy3) Ms79
SAMPLE  2 D  (Cy5)  4.3

M+D M+D



A first generation of oligo-microarrays using 4.3. isolate (type D) labelled 
with Cy5 (red) and Ms79 isolate (type M) labelled with Cy3 (green) are 
showed below. Positive hybridizations are visualized as dots (those D 
specific hybridizations in red and those M specific hybridizations in green)

Cy5 (red) Cy3 (green)



First generation of oligoarray
Mini-oligo arrays have been produced including 56 
selected probes from the whole PPV genome present 
in different PPV-types.

Spotting and pos-spotting procedures have been evaluated 
using GenPix 4000B and suitability of probes for typing is 
being performed using well-characterized isolates of PPV-
D,-M, -EA, in collection in Partner 6’s greenhouse
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