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Potato viruses
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Selection of test plants

Selection of antibodies
(ELISA)

Selection of primers (PCR)
and probe (real time PCR) 

Tests are mainted for the most common viruses and for the viruses mentioned in legistlation.

Currently used methods: test selected based on symptoms or legistlation

Symtoms + host =
Virus present?



• RNA silencing 
causes 
accumulation of 
(viral) small RNA in 
the plant

Small RNA sequencing
• All plants use RNA silencing 

to defend against viruses
• These small RNAs can be 

sequenced (1) and contiquous 
sequences (contigs) can be 
build using bioinformatics (2). 
Contigs can be aligned to viral 
sequences in databases (3).

(1)

(2)

(3)



Small RNA sequencing (and other HTS methods)

• Detection of known, unexpected 
and ’new-to-science’ viruses

• No need to decide which viruses 
are tested

• Already in wide use in research 
purposes



Research project:
Viruses in Finnish potato production



Samples
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Samples analyzed using small RNA sequencing

Viruses threatening Finnish potato production. Assesment of the national seed potato legistlation.

172 samples obtained 
from official seed 
samples arriving to 
Finnish Food Authority

64 samples from 
field inspections

Pre-basic and basic seed Other seed classes Ware potato

94 samples obtained 
from official plant 
health samples 
arriving to Finnish 
Food Authority

Wild plants

241 samples belonging to 
52 plant species collected 
from HG zone and other 
potato production areas



• From seed potato only PVY was found
• PVY was found from the same samples as in official tests (ELISA)

• From ware potato also PMTV, PVS and PVM were found 
• PVS was found from 6 potato samples and PVM from 1 sample
• PVS and PVM confirmed by real-time-PCR

Results

Year of 

harvest

Number of 

samples

Proportion of individual samples containing viruses

(estimated using Seedcalc 8 –software) 

PVY PMTV PVS PVM

2017 48 11,4 % 25,5 % 0 % 0 %

2018 46 45,1 % 4,9 % 10,7 % 2,4 %



Routine use in plant health



COST-DIVAS: Deep Investigation 
of Virus Associated Sequences 

• Application of deep sequencing methods in 
plant health

• Best practices and limits for the use of deep 
sequencing in rutine diagnostics

• E.g. proficiency test for the bioinformatics 
pipelines used in different laboratories 
(detection of viruses from ready-made data sets)

• Co-operation with EPPO to design quality 
assurance policy for small RNA sequencing
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EPPO Bulletin 48, 219-224.



Rutine use requires harmonization

• To be used in routine testing, characteristics of a test have to be evaluated
• Sensitivity
• Specificity (inclusivity and exclusivity)
• Repeatability
• Reproducibility

• EPPO standard almoust ready
• How to set up a HTS test
• How to evaluate test characteristics
• How to ensure traceability
• When is additional testing required
• How to report findings






