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The complex epidemiology

of PRRSV in Europe

PoRRSCon EuroPRRSnet

Porcine reproductive and respiratory 

syndrome (PRRS)

ÅNorth America
ïUSA ï1987 (Keffaber, 1989)
ïMystery swine disease

Å1979 Canada (Carman et al., 1995) (antibodies)

ÅAsia
ïJapan ï1989 (Shimizu et al., 1994)

ïHeko-heko
Å1985 South Korea (Shin et al., 1993)

ÅEurope
ïGermany ï1990 (Ahl, 1991)
ïBlue ear disease

Å1987 former East Germany (Ohlinger et al., 2000) (antibodies)

Two viruses ïone disease

Å Only 55-70% nucleotide identity in 
different genes

Å European genotype (EU-PRRSV) 
ïemerged in Europe
ï Mostly in Europe but also in 

America and Asia

Å American genotype (NA-PRRSV) 
ïemerged in North America
ï Mostly in America and Asia but 

also in Europe

Å New terminology:
ï genotype 1 = EU

ï genotype 2 = NA

Genetic diversity in EU-PRRSV

European strains grouped in clades :

1. French, Dutch and Belgian

2. Spanish

Italian PRRSV - most closely 

related to the original outbreak of 

the disease in Europe

1996: EU-PRRSV genetic diversity lower than NA-PRRSV

Three major groups of European type 

PRRSV isolates:

1.Lelystad-like clade:  Western Europe 

including Italy, Spain and Denmark

2.Purely Danish clade

3. A group of highly diverse Italian-like 

strains from Italy, Spain, and Denmark.

2002: EU-PRRSV genetic diversity same as in NA-PRRSV
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ÅEU-PRRSV diversity in Central Europe (PL, CZ, HU) like in 

Western Europe

ÅEU-PRRSV diversity in Lithuania is extremelly high

ÅORF7 in Lithiuanian PRRSV was 378 nucleotides, intermediate 

between prototypical EU-type (387 nucleotides) and NA-type 

(372 nucleotides) ORF7 lengths.

ÅLithuanian strains represent strains that are most closely related 
to the common ancestor of all porcine arteriviruses. 

14 0 150 160

GGACAGGCCAA- - - AAAGAAAAAGCCTGLe l ys t ad

. . . . . . . T. . . TAA. . . . . . G. . . . . C.Au S-Lithuania 

. . . A. . AAA. . TAAG. . . . . . . . C. . G.v r 2332

370 380 390

CTACATCCGCCAGTCAGGGTGCAAGTTAA     

. C. . . . . T. . . . . . T. .                  

. AT. . C. . T. AGCATGA                 

2002: EU-PRRSV genetic more diverse than NA-PRRSV

ÅFour genetic subtypes of EU-

PRRSV

ÅExceptional diversity of ORF7: 

375, 378, 387 (prototype), 393

nucleotides long
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Russia

Belarus

Lithuania

Western/Central Europe, North America, Asia

Å 57 ORF7 sequences

Å Only EU genotype

Å Majority clustered in previously 
defined subtypes
ï Subtype 1 (387 nt): 24 

sequences from 18 farms

ï Subtype 2 (378 nt): 24 
sequences from 19 farms

ï Subtype 3 (375 nt): 1 
sequence

Russian subtype 1 strains 

are phylogenetically 

different from subtype 1 

strains from other countries

LV 40         50 
Lelystad 387sub1            QPRGGQA - KKKKP
Czechy_47 387sub1_070118    QPRGGQA - RKKRP
AS_34M 387sub1EE            QPRGGQA - KKKKP
Eigir LT 2006 378sub2       QPRGGQASKRKKP
Ili_6_100210 378sub2 QPRGGRVNKRKKP
Ili_9_100210 375sub2 QPRGGRV- KKRKP
Zad_1_041201 375sub3        QPRGGQA - KKKKP
Obu_1_050310 375sub3        QPRGGQA - KKKRP
Yuz_34_050310 375sub3       QPRGGQA - KKKRP
Soz_091120 387sub3STOPCOD   QPRRGQE - KRKRP
Soz 2A_85_85_060215 375sub3 QPRRGQG - IKKKP
Okt - 46 375atyp              QPKGGQA - KRKKP
Bor_59 393atyp_091209       QPRGGQANKRKKP
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Lelystad 387sub1       GACTTCTACATCCGCCAGTCAGGGTGCAAGT TAA

Czechy_47 387sub1_0    GACTTCCACATCCGCAAGTCAGGGTGCAAGTTAA

AS_34M 387sub1EE       GACTTCCACATCCGCTAGTCAGGATGCACGTTAA

Eigir LT 2006 378sub2  AACTTCCACATCTGCCAGT TAG

Ili_6_100210 378sub2   GACTTCCGCATCTGCCAGT TAG

Ili_9_1002 375sub2DEL  GACTTCCGCATCCGCCAGT TAG

Zad_1_041201 375sub3   GACTTCCACACCTGCTAGT TAG

Obu_1_050310 375sub3   GACTTCCACACCTGCTAGT TAA

Yuz_34_050310 375sub3  GACTTCCACGCCCGCTAGTTAG

Soz_09 387sub3STOPCOD  GACTTCCACGCCCACTAGTCAAGGCGCAAGTTAA

Soz 2A_85_85 375sub3   GACTTCCACGCCCGCTAGT TAA

Okt - 46 375atyp         GACTTCTACATCCAATAGT TAG

Bor_59 393atyp_091209  GACTTCTGCGTCCAACGATTTGGGCACAACTCAATAG
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Russia

Belarus

Lithuania

Western Europe, Asia, North America

ORF5 identity down to 

69.5% (Clustal V)
ORF7 identity down to 

75.4% (Clustal V)


