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FGS vs VP1 sequencing : advantages

With access to the full genome, you
increase the resolution and you can find
more differences between isolates that
can be identical based on VP1 analysis



Previous usage of FGS for FMDV (UK 2001)

TCS statistical parsimony analysis clearly showed the
genetic evolutionary history of the virus.

Transmission routes can be determined by traditional
contact tracing (black arrows) and by genetic data (gray
arrows) (slight differences can be observed)

During a 7-month period (2001 FMDV outbreak in UK),
197 nt substitutions at 191 different sites

Nucleotide change corresponding to 0.00825
substitutions/site/year = 0.9% of the genome is
predicted to change per annum



Previous usage of FGS for FMDV (Bulgaria 2011)

Conclusions of the paper FMDV in Bulgaria
2011:

The number of nucleotide substitutions that
were present between, and within, these
separate clusters provided evidence that
undetected FMDV infection had occurred 
Long branches (more than 10 nt) may indicate
the presence of unsampled cases.

Presence of a single putative common ancestor
for all the sequences recovered from infected
animals provides clear evidence for a single
introduction of the virus.

The closest relative from outside of Bulgaria was
a FMDV collected during 2010 in Bursa (Anatolia,
Turkey) around 40 nt of difference



Full Genome Sequencing of EU cases in 
Hungary and Slovakia



FMDV situation in EU (April 2025)

 5 outbreaks in HUN

 6 outbreaks in SK



FGS for EU cases in Hungary and Slovakia (performed at EURL)

FGS performedNb of samples 
received

Number of animals 
in the farm

Date of 
confirmation of 

the outbreak
Outbreak numberCountry

Yes (1/4)4137006/03/2025H1 (Kisbajcs)Hungary

Yes (2/3)370621/03/2025S1 (Medvedov)Slovakia

Yes (3/3)380621/03/2025S2 (Narad)Slovakia

Yes (2/2)2131321/03/2025S3 (Baka)Slovakia

Yes (5/5)526825/03/2025S4 (Mala Luc)Slovakia

Yes (4/4)4352130/03/2025S5 (Plavecky Stvrtok)Slovakia

Yes (3/3)3257326/03/2025H2 (Levél)Hungary

Yes (2/2)2105102/04/2025H3 (Darnόzseli)Hungary

Yes (1/1)1259702/04/2025H4 (Dunakiliti)Hungary

Yes (2/2)287517/04/2025H5 (Rábapordány)Hungary

Yes (8/8)887604/04/2025S6 (Jurova)Slovakia

33/37



TCS tree (statistical parsimony analysis)
Presence of a single putative common ancestor for all the sequences recovered from infected animals provides evidence for a 
single introduction of the virus. 

Putative secondary ancestors for both « sub-branches » 

Each branch = 1 nt of difference

87 nt

Comparison based on 7739 nt due to « near complete » FGS of PAK C8 2018 (EU FGS are around 8180 nt)
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Conclusions



Take-home messages
 FGS give a picture of the outbreaks related to available data (Not all samples have been retrieved from all

animals, and differences between apparition of clinical signs on animals and sampling lead to virus replication,
and to mutations : Full genome analyses of 33 samples (9 from Hungary and 24 from Slovakia) was performed
at EURL

 Single introduction of the virus

 “Real” ancestor of the outbreak not sampled (probably originated from Hungary few days before the
sampling of the first animal; date of first infection was estimated 27-28 February 2025 (EUVET report))

 No evidence of unsampled farm

 To have the “perfect” picture of the outbreaks, sequencing of all animals (or a large majority) could have help
(but very difficult in time of outbreaks, as culling of animals and containing dissemination of the virus is the
priority)

 More investigation is required, especially with the Turkish strain identified in the VP1 phylogenetic tree
(TUR/Gaziantep/2024) isolates will be sent to EURL soon
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