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PRRSEQ rapport

POTENTIAL RECOMBINATION EVENTS
BETWEEN FIELD AND VACCINE
STRAINS

Figure 1 « Schematic representation of the reconstructed PRRSV genome(s).
Open reading frames are shown as arrows. Potential recombination events
between field strains and referencefvaccine strains were determined by
comparing nucleotide identity along the genome. Regions originating from field
strains are shown in light grey, while regions showing high similarity (> 95%
nucleotide identity) with referencefvaccine strains are shown in colour.
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ORF5/GP5 HOMOLOGY BETWEEN FIELD,
REFERENCE AND VACCINE STRAINS

Table 1 « Colour-coded pairwise identity matrix created from 10 PRRSV
ORF5/GP5 sequences. Each coloured cell represents a percentage identity
score of at least 95% between two sequences (one indicated horizontally on the
left and the other vertically on top).
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ORF5/GP5 PHYLOGENETIC ANALYSIS OF
FIELD, REFERENCE AND VACCINE
STRAINS

Figure 2 » The evolutionary history was inferred by MEGA using the maximum
likelihood method and the Tamura-Nei model. The analysis included 10
nucleotide sequences and contained a total of 618 positions in the final dataset.
The tree with the highest log-likelihood (-3027.636) is shown. The initial trees for
the heuristic search were obtained automatically by applying the Neighbour-
Join and BioNJ algorithms to a matrix of pairwise distances estimated using the
Tamura-Nei model and then selecting the topology with the highest log-
likelihood value. The leaves of the tree are coloured based on their pairwise
identity using a cut-off value of 95%. Branch lengths represent the number of
nucleotide substitutions per nucleotide site.
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PRRSEQ rapport

- genoommap -

POTENTIAL RECOMBINATION EVENTS
BETWEEN FIELD AND VACCINE
STRAINS

Figure 1 « Schematic representation of the reconstructed PRRSV genome(s).
Open reading frames are shown as arrows. Potential recombination events
between field strains and referencefvaccine strains were determined by
comparing nucleotide identity along the genome. Regions originating from field
strains are shown in light grey, while regions showing high similarity (> 95%
nucleotide identity) with referencefvaccine strains are shown in colour.
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ORF5/GP5 HOMOLOGY BETWEEN FIELD,
REFERENCE AND VACCINE STRAINS

Table 1 Colour-coded pairwise identity matrix created from 10 PRRSV
ORF5/GPS sequences. Each coloured cell represents a percentage identity
score of at least 95% between two sequences (one indicated horizontally on the
left and the other vertically on top).

PRRSFLEX EU

= el
o o
A Y

N
g 8
S
o S
© el
§ 8§
g £

TO-23-170838-P01

o

89 91 86 83 83 82 63

o

Qe ABEYIPyE kY 100 100 95 89 91 86 83 83 82 63
PRRSFLEX EU 96 95 100 89 92 87 84 83 83 64
89 89 89 100 94 89 81 83 83 64

91 91 92 94 100 89 83 83 82 64

86 86 87 89 89 100 83 84 82 63

83 83 84 81 83 83 NN 80 79 61

83 83 83 83 83 84 8 100 79 63

82 82 83 83 8 82 79 79 HEEW 63

63 63 64 64 64 63 61 63 63 | 100

ORF5/GP5 PHYLOGENETIC ANALYSIS OF
FIELD, REFERENCE AND VACCINE
STRAINS

Figure 2 » The evolutionary history was inferred by MEGA using the maximum
likelihood method and the Tamura-Nei model. The analysis included 10
nucleotide sequences and contained a total of 618 positions in the final dataset.
The tree with the highest log-likelihood (-3027.636) is shown. The initial trees for
the heuristic search were obtained automatically by applying the Neighbour-
Join and BioNJ algorithms to a matrix of pairwise distances estimated using the
Tamura-Nei model and then selecting the topology with the highest log-
likelihood value. The leaves of the tree are coloured based on their pairwise
identity using a cut-off value of 95%. Branch lengths represent the number of
nucleotide substitutions per nucleotide site.
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PRRSEQ rapport

ldentiteitsmatrix -

POTENTIAL RECOMBINATION EVENTS
BETWEEN FIELD AND VACCINE
STRAINS

Figure 1 « Schematic representation of the reconstructed PRRSV genome(s).
Open reading frames are shown as arrows. Potential recombination events
between field strains and reference/vaccine strains were determined by
comparing nucleotide identity along the genome. Regions originating from field
strains are shown in light grey, while regions showing high similarity (> 95%
nucleotide identity) with referencefvaccine strains are shown in colour.
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ORF5/GP5 HOMOLOGY BETWEEN FIELD,
REFERENCE AND VACCINE STRAINS

Table 1 « Colour-coded pairwise identity matrix created from 10 PRRSV
ORF5/GP5 sequences. Each coloured cell represents a percentage identity
score of at least 95% between two sequences (one indicated horizontally on the
left and the other vertically on top).
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ORF5/GP5 PHYLOGENETIC ANALYSIS OF
FIELD, REFERENCE AND VACCINE
STRAINS

Figure 2 « The evolutionary history was inferred by MEGA using the maximum
likelihood method and the Tamura-Nei model. The analysis included 10
nucleotide sequences and contained a total of 618 positions in the final dataset.
The tree with the highest log-likelihoed (-3027.636) is shown. The initial trees for
the heuristic search were obtained automatically by applying the Neighbour-
Join and BioNJ algorithms to a matrix of pairwise distances estimated using the
Tamura-Nei model and then selecting the topology with the highest log-
likelihood value. The leaves of the tree are coloured based on their pairwise
identity using a cut-off value of 95%. Branch lengths represent the number of
nucleotide substitutions per nucleotide site.
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PRRSEQ rapport
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PRRSEQ rapport

- phylogenetische boom -

POTENTIAL RECOMBINATION EVENTS
BETWEEN FIELD AND VACCINE
STRAINS

Figure 1 « Schematic representation of the reconstructed PRRSV genome(s).
Open reading frames are shown as arrows. Potential recombination events
between field strains and reference/vaccine strains were determined by
comparing nucleotide identity along the genome. Regions originating from field
strains are shown in light grey, while regions showing high similarity (> 95%
nucleotide identity) with reference/vaccine strains are shown in colour.
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ORF5/GP5 HOMOLOGY BETWEEN FIELD,
REFERENCE AND VACCINE STRAINS

Table 1 Colour-coded pairwise identity matrix created from 10 PRRSV
ORF5/GPS sequences. Each coloured cell represents a percentage identity
score of at least 95% between two sequences (one indicated horizontally on the
left and the other vertically on top).
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Figure 2 » The evolutionary history was inferred by MEGA using the maximum
likelihood method and the Tamura-Nei model. The analysis included 10
nucleotide sequences and contained a total of 618 positions in the final dataset.
The tree with the highest log-likelihood (-3027.636) is shown. The initial trees for
the heuristic search were obtained automatically by applying the Neighbour-
Join and BioNJ algorithms to a matrix of pairwise distances estimated using the
Tamura-Nei model and then selecting the topology with the highest log-
likelihood value. The leaves of the tree are coloured based on their pairwise
identity using a cut-off value of 95%. Branch lengths represent the number of
nucleotide substitutions per nucleotide site.
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Analyses en rapporten
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Analyse van 1 beslag

- ORF1b-7 rapport -

POTENTIAL RECOMBINATION EVENTS
BETWEEN FIELD AND VACCINE STRAINS

Figure 1 + Schematic representation of the reconstructed PRRSV genome(s). Open
reading frames are shown as arrows. Potential recombination events between field
strains and reference/vaccine strains were determined by comparing nucleotide
identity along the genome. Regions originating from field strains are shown in light
grey, while regions showing high similarity (> 95% nucleotide identity) with
referenceivaccine strains are shown in colour.

TO-24-167807-P03

FIELD

L]
[ Lena
=

porciLs [} rosaLi

B rrrsmuvna [ suvaxyn
B Prrsriexeu [ unisTRAIN

E i UNSEQUENCED

%iensano pRR

ORF1b-ORF7 HOMOLOGY BETWEEN FIELD,
REFERENCE AND VACCINE STRAINS

Table 1 » Colour-coded pairwise identity matrix created from 15 PRRSV ORF1b-
ORFT sequences. Each coloured cell represents a percentage identity score of
at least 95% between two sequences (one indicated horizontally on the left and
the other vertically on top).
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ORF1b-ORF7 PHYLOGENETIC ANALYSIS OF
FIELD, REFERENCE AND VACCINE STRAINS

Figure 2 » The evolutionary history was inferred by MEGA using the maximum
likelihood method and the Tamura-Nei model. The analysis included 15
nucleotide sequences and contained a total of 8281 positions in the final
dataset. The tree with the highest log-likelihood (-43758.564) is shown. The
initial trees for the heuristic search were obtained automatically by applying the
Neighbour-Join and BioNJ algorithms to a matrix of pairwise distances
estimated using the Tamura-Nei model and then selecting the topolegy with the
highest log-likelihood value. The leaves of the tree are coloured based on their
pairwise identity using a cut-off value of 95%. Branch lengths represent the
number of nucleotide substitutions per nucleotide site.
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Analyse van 1 beslag

- ORF5 rapport -

POTENTIAL RECOMBINATION EVENTS ORF5/GP5 HOMOLOGY BETWEEN FIELD, ORF5/GP5 PHYLOGENETIC ANALYSIS OF
BETWEEN FIELD AND VACCINE STRAINS REFERENCE AND VACCINE STRAINS FIELD, REFERENCE AND VACCINE STRAINS

Figure 1 « Schematic representation of the reconstructed PRRSV genome(s). Open ble 2 « Colourcoded pairwise identity matrix created from 20 PRRSV Figure 3 » The evolutionary history was inferred by MEGA using the maximum
reading frames are shown as arrows. Potential recombination events between field WF5IGP5 sequences. Each coloured cell represents a percentage identity likelihood method and the Tamura-Nei model. The analysis included 20
strains and reference/vaccine strains were determined by comparing nucleotide ore of at least 95% between two sequences (one indicated horizontally on the nucleotide sequences and contained a total of 618 positions in the final dataset.
identity along the genome. Regions originating from field strains are shown in light tand the other vertically on top). The tree with the highest log-likelihood (-3747.360) is shown. The initial trees for
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Analyse van meerdere beslagen

ORF1b-7 rapport

POTENTIAL RECOMBINATION EVENTS
BETWEEN FIELD AND VACCINE STRAINS

Figure 1 = Schematic representation of the reconstructed PRRS5V genome(s). Open
reading frames are shown as arrows. Potential recombination events between field
strains and referenceivaccine strains were determined by comparing nucleotide
identity along the genome. Regions originating from field strains are shown in light
grey, while regions showing high similarity (= 395% nucleotide identity) with
referencefvaccine strains are shown in Glouc
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ORF1b-ORF7 HOMOLOGY BETWEEN FIELD,
REFERENCE AND VACCINE STRAINS

Table 1 » Colour-coded pairwise identity matrix created from 24 PRRSV ORF1b-ORF7

q Each col d cell represents a percentage identity score of at least 95%
bety two seq (one indicated horizontally on the left and the other vertically
on top).
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ORF1b-ORF7 PHYLOGENETIC ANALYSIS OF
FIELD, REFERENCE AND VACCINE STRAINS

Figure 2-2 = The evolutionary history was inferred by MEGA wusing the maximum
likelihwod method and the Tamura-bej model. The analysis included 24 nucleotide
sequences and contained a total of 8276 positions in the final dataset. The tree with the
highest log-likelihood (-50522_454) is shown. The initial trees for the hewristic search
were obtained automatically by applying the Neighbour-Join and Bighl) algorithms to
a matrix of pairwise distances estimated wsing the Tamura-Bgj model and then
selecting the topology with the highest loglikelihood value. The leaves of the tree are
coloured according to their herd identification. Branch lengths represent the number
of nuclectide substitutions per nucleotide site.
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Analyse van meerdere beslag
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Analyse van meerdere beslag

- Nextstrain rapport -
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Analyses en rapporten
- overzicht -
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Analyse van alle sequenties

- clusteranalyse -

— @8 Nextstrain

7 Real-time tracking of pathogen evolution

BLAST analyse Excel bestand Nextstrain analyse
 ORF1b-7 regio » gedeeld bestand met DGZ « controle van clustering
« sequentie vs volledige databank + aangevuld door DGZ met  visualisatie van data

- identificatie van clusters: info van terrein

* nagenoeg identiek (>99%)
» verschillende beslagen
» wekelijks uitgevoerd
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Ontwikkeling van een gedetailleerde

classificatie voor PRRSV-1

Draft: 02/20/2024

PRRSV-2 Genetic Classification

* PRRSV-2 classifications are based on genetic relationships in the ORF5 gene.
* RFLP-typingis unreliable: unrelated viruses may group together, and closely related ones may be labeled differently.
* Phylogenetic classification (lineage/variant) groups viruses into ancestral "families" based on phylogenetic trees.

ORF5 phylogenetic tree Li n eag e

* Within-lineage genetic distance is typically <11%.
* Between-lineage genetic distances is typically >10%.
* 11 lineages have been described worldwide described up to 2023

Sub-lineage

Within-sub-lineage genetic distance is typically <8.5%.
Between-sub-lineage genetic distance is typically >9%.

Within the most prevalent lineage in the U.S. (Lineage 1), there are at
least 9 sub-lineages (A to J) described up to 2023

Variant

Lineages and sub-lineages consist of many smaller group:
Sequences belonging to the same variant have an average
~2.5%, but can be as high as ~5%

Variants are typically >3% different from the closest rel:
Through time, new variants are defined based on genetic
variants and phylogenetic stability of the grouping on trees**
The number of active variants at any point of time is dynar

frequent emergence and extinction
** phylogenetic bootstrap values (>85%), genetic distance from other variants (>2%), and:

VanderWaal et al., 2024 .m
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Ontwikkeling van een gedetailleerde
classificatie voor PRRSV-1
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Resultaten (omgekeerde Ct)
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Resultaten (omgekeerde Ct)
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Resultaten (omgekeerde Ct)
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PRRSV sequentiebepalingen SDRP
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PRRSV sequentiebepalingen
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Moraal van het verhaal

e [ap— j% OACIF Y OF BOCN TS [W CrEHOLT IE 56 eana

« Recombinant : veldvirus
 Acute uithbraak
« Snelle spreiding

« Aanpak verschilt niet:

Vaccinatiestatus gelten-zeugen
Goede quarantaine hanteren
Vaccinatieschema aanpassen,
Indien nodig.
Groepsimmuniteit verhogen

Bioveiligheid opschalen (vb handen

wassen)




Caroline Bonckaert ¢ caroline.bonckaert@dgz.be « 0474/59 40 68

Frank Vandenbussche « frank.vandenbussche@sciensano.be « +32 2 379 05 04

Elisabeth Mathijs - elisabeth.mathijs@sciensano.be « +32 2 379 04 71

VRAGEN?

helpdesk@dgz.be
www.dgz.be
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