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Applications

� Screening for quarantine pests and diseases
� Screening for viruses in propagation material (1)

� Diagnostics for small spherical viruses (2)



Micro-array technology

� Highly parallel technique for expression 
profiling

� Printing DNA capture probes onto solid 
support

� Oligonucleotides (50nt)
� Glass slides

� Dual colour detection
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Interpretation - Two colour detection
Healthy cDNA Cy3 Test plant cDNA Cy5 Ratio
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(1) COST 853 STSM: 25-29th October

� Array of 12 viruses of petunia
� Species and genus specific oligonucleotides

� Testing of vegetative propagation material
� Currently all the viruses are tested using ELISA
� Aim: inter-user comparison / training / oligo testing
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Turnip mosaic virus (TuMV) in Brassica napus
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Tomato bushy stunt virus (TBSV) in N clevlandii
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Pepino mosaic virus (TBSV) in N benthamiana
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Genus specific spots

Potexvirus  Tombusvirus 



Turnip mosaic virus (TuMV) in Brassica napus
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Summary

� Control spots on 22/24 slides hybridised
� Good detection of TuMV (9/11), PepMV

(2/2 slides), TBSV (3/3) 

� Weak detection of TMV (1/1 slide) and 
TSWV (1/2 slides) 

� Failed detection of virus on 3 slides



(2) Spherical virus array

� Diagnostically difficult
� Often isolated in indicator hosts

� Often seen under the electron microscope
� Diverse hosts



Biological tests

� Inoculation of a range of test plants
- Mechanical
- Grafting
- Vector transmission (e.g. bait tests)

� Inexpensive per test
� Sensitive
� Parallel 
� No prior knowledge 

of virus needed



Electron microscopy

� Invaluable investigational tool
� Often diagnostic to the genus for non-spherical 

viruses

� Spherical viruses often are not



Problems

� What next ?
� Multiple ELISA tests
� RT-PCR degenerate primer sets

� Diseases on ornamental hosts 
not well described – where to 
start ?



Spherical virus array

� Contains 22 viruses

� Nepoviruses � Fabaviruses
� Necroviruses � Comoviruses
� Ilarviruses � Alphamoviruses



Healthy Plant Tomato aspermy virus 

Cucumber mosaic virus Broad bean wilt1 virus 

Alfalfa mosaic virus Prunus necrotic ringspot virus



Unknown virus in Digitalis

Sap inoculation: Symptoms on indicators

Original samples: Mottle symptoms

EM: Spherical particles seen

ELISA: All negative (18 in total)

CONCLUSION: Unknown, spherical virus



Microarrays to the rescue!

Broad bean wilt virus 2

The first plant virus diagnosis using microarrays at CSL



Conclusions

� Generic technology
� Highly parallel testing

� Small sample numbers
� Suitable for ‘diagnostic’ testing and screening
� Applications in use in diagnostic labs



� Need for amplification methods 
� Currently have multiple arrays – ‘a bag of chips’

� Better formats ?

Future work
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