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particularly, it relates to vacci nes agai nst Porcine
Reproductive and Respiratory Syndrone (PRRS), a viral
di sease affecting pigs. 2. BACKGROUND | NFORMATI ON The
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f%g\l{q{@kﬁwlj’] PHRL INAENQTTOKR! | OUS [ sol ates is based on
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GP5 which accounts for only ~ 4 %of the viral genone,
whi | e drTECHNIGAIFIE-Iknown on the non- structural
proteins (nsp). The nsp2 protein has 1078 am no acids
in the EU type prototype Lelystad Virus (LV), and
s e pesom inyedndbelmgnioshy field ofiveRRS\adaids| aferdony alisasss. More

al . (1999).. n Virol 80:307-. 15). i .
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al(PRR0O 1al.distasdiaffottingpigd277- 90, O eksiewicz MB et al.
(2001b). Vet M crobiol 81:109-25), seens to play a

crucial role for viral replication (Snijder EJ et al.

(2001) o ACRGROUND [REORRPAPrON van der Meer Y et al.
(1998). J Virol 726689-98) and is thought to have

speci es- specific func tions (de Vries AAF et al.
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r apRies emuiebelonyziRRQ thefakidly of Arteeyigdde. Yhe vizus exists as two genotypes
referred to as ,,US* and ,,EU* type which share about 50% sequence homology (Dea S et
al. (2000). Arch Virol 145:659-88), and which can be also distinguished by their immu-
nological properties. Most sequencing information on various isolates is based on the

structural proteins, namely the envelope protein GP5 which accounts for only ~ 4 % of the

viral genome, while only little is known on the non-structural proteins (nsp).

The nsp2 protein has 1078 amino acids in the EU type prototype Lelystad Virus (LV), and
shares only 32 % homology with PRRSV-US (Allende R et al. (1999). ] Gen Virol 80:307-
15). It induces serum antibodies during natural infection(Oleksiewicz MB et al. (2001a). J
Virol 75:3277-90, Oleksiewicz MB et al. (2001b). Vet Microbiol 81:109-25), seems to
play a crucial role for viral replication (Snijder EJ et al. (2001). J Gen Virol 82:985-94, van
der Meer Y et al. (1998). J Virol 72:6689-98) and is thought to have species-specific func-
tions (de Vries AAF et al. (1997). Seminars in Virology 8:33-47). The nucleotide sequence
coding for the nsp2 amino acid sequence is represented in SEQ ID NO: 2. Length vara-
tions in the nsp2 coding region have so far only been described for one US-type isolate

(Shen S et al. (2000). Arch Virol 145:871-83) and for EU type strains found in the US



tions in the nsp2 coding region have so far only been
descri bed for one US-type isolate (Shen S et al.
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BRIEF DESCRIPTION OF THE DRAWINGS

20  Figure 1: Agarose gel (2% agarose, ethidium bromide stained) of RT-PCR products ob-
tained from the nsp2 region (pos. 2068 - 2713) of a Lelystad-like isolate (lane 1), Porcilis®
PRRS (lane 2) and negative control (lane 3). Lane 4: 100 bp ladder. The products from
Porcilis® PRRS (double band at 434 and 416 bp and band at 347 bp) are smaller than the
LV-like product (569 bp).

25
Figure 2: nsp2 PCR products obtained from a selection of plaques after 1 passage on

Mal04 cell culture.

Figure 3: Nucleotide sequence of one representative plaque of each length variant com-

30 pared to the nucleotide sequence of the prototype strain Lelystad Virus (LV).



Figure 3 : Nucleotide sequence of one representative
pl ague of each length variant conpared to the
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Virus (LV).Figure 4: nsp2 PCR products obtained from
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and their offspring. Figure 5 : nsp2 PCR products
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like) sequence of the Porcilis-derived plaque 36.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to improved PRRS vaccines. In particular, the invention 1s
related to modified live vaccines (MLV). A modified live vaccine is characterized in that it
contains live virus which can replicate in pigs, but does not exert clinical symptoms of
PRRS, or only few and moderate symptoms of the disease. Furthermore, upon administra-
tion it induces an immunological response in pigs which generally leads to a significant
extent of protection against subsequent infection with pathogenic PRRS virus. Virus show-

ing such characteristics is usually called attenuated virus. In general, attenuated virus may



tion it induces an immunol ogi cal response in pigs
whi ch generally leads to a significant extent of
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pat hogeni ¢ PRRS virus. Virus show ing such
characteristics is usually called attenuated virus. In
general, attenuated virus maybe generated form
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atesiddio thid seddapest Treaty on 27 Cctober 2004
Wi th the Eur opean Col l ection of Cell Cultures (ECACC),

Porton Down, Salisbury, WIltshire, SP4 QG G eat
BAfteraiatad vimins sirams odsehi roay be used for vaccines in accordance with the present

invention have been deposited by Boehringer Ingelheim Vetmedica GmbH according to
the Budapest Treaty on 27 October 2004 with the European Collection of Cell Cultures
(ECACC), Porton Down, Salisbury, Wiltshire, SP4 0JG, Great Britain, with Accession
Numbers 04102703 (PRRSV bs104-P27), 04102702 (PRRSV bs104-P31), and 04102704
(PRRSV bs104-P36). A vaccine according to the present invention should however not
contain a virus strain deposited with the ECACC at the same day under the same cond -
tions with Accession Number 04102701 (PRRSV bs104-P45). The deposited strains have
been obtained by plaque-purification from a commercially obtainable vaccine product
(Porcilis® PRRS, Intervet Deutschland GmbH, UnterschleiBheim), as described in the ex-
amples. It unexpectedly turned out that said product comprised four sub-clones, with three
of these clones (ECACC04102703, ECACC04102702, or ECACC 04102704) having de-

sirable characteristics in accordance with the present invention, making them suitable as
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quence of the genome of these strains by suitable genetic engineering techniques. As ouf-
20 lined above, such techniques usually employ construction of a full-length complementary
DNA copies (infectious clones) of the viral genome which may then be modified by DNA
recombination and manipulation methods (like site-directed mutagenesis etc.). This way,
for example antigenic sites or enzymatic properties of viral proteins may be modified. In-
fectious clones of PRRS virus strains of European and North American genotype have

25  been reported in the literature, see references cited above.

PRRS virus strains suitable for the vaccines of the invention can be grown and harvested
by methods known in the art, e.g. by propagating in suitable host cells like the simian cell
line MA-104, Vero cells, or porcine alveolar macrophages, as described in the examples.

30
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20  tradermal injection into the neck. For intramuscular injection, a volume of 2 ml may be ap-
plied, for an intradermal injection it is typically 0.2 ml. In a further aspect, the present -
vention therefore is a vaccine product, comprising in separate containers a freeze-dried
composition of the virus, and a solvent for reconstitution, and optionally further containing
a leaflet or label comprising instructions of use.

25
A vaccine according to the present invention may not only comprise one or more of the
aforementioned strains, but may include further components active against PRRS or other
porcine viral or bacterial diseases , like porcine circovirus or classical swine fever virus.
Therefore, the invention further relates to a vaccine as described, characterised in that it

30  contains at least one further antigen active against a porcine disease which is not PRRS.



juvant is a-tocopherol acetate which can be obtai ned
under the trade nane Diluvac Forte (r). Alternatively,
WO 300083498l e al um based adj uvants nmay be used. PAI/EP2006/050098
vacci ne according to the present invention nmay be
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P taining 10*%TCIDsp i.m. Ingelvac PRRS MLV seven days before insemination and was
challenged with the European field isolate 92045 (10*72TCIDs in 2 ml cell culture me-

20 dium i.n.) at day 94 (+/- 3) of gestation.

Animals from growp 1 were monitored until day 5 post-farrowing. Animals from group 2

and 3 were monitored until day 28 post farrowing.

25 Animal phase

All sows were accustomed to the animal facilities 1 week before vaccination. Sows and
piglets were observed for their general health status by the investigator on a daily basis.
Every animal that died or was euthanised was subjected to post-mortem examination and

30  subsequent laboratory analysis.



were confirmed to be pregnant at the tine of
vacci nation / challenge infection on day 94 (+/-3) of
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conmer ci al dose of Porcihs (r) PRRS of 2 ml containing
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stlgs betn airemizOPGE. de@aninad weing prsaglosimal serum. The frequency of PCR posi-

tive blood and tissue samples from sows and/or piglets was investigated to evaluate the

epidemiology and course of infection.

1.2 Field samples

The field samples investigated in this study were taken from routine PRRSV diagnostics
and consisted of blood, serum and various organ materials, mostly lungs and lymph nodes,
from different European countries. The samples were stored at -20°C for a maximum of 3
days before RNA preparation and residual material was subsequently transferred to -70°C

for long term storage. RNA and RT-PCR products were stored at -20°C.
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reproductive performance paraneters The followi ng main
criteria (priority order) were investigated: nunber of
live born piglets per litter, nunber of stillborn
piglets per litter, nunber of rmumm fied fetuses per
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Thi's procedure was repeated until the lavage fluid was
cl ear The pool ed | avage fluid was centpfuged at 500 g

1.4. Preparation of organ material for virus isolation in cell culture

About 0,5 cm’ of tissue material was transferred into a tube containing one steel homoge-
nizer ballet in 1,8 ml of sterile PBS. The tubes were agitated for 10 min until the organ ma-
terial was homogenized. Cell debris was pelleted by centifugation for 2 min at 450 g and
room temperature. The supernatant was passed through a 0,45 um pore sterile filter and
stored at - 70°C. Aliquots of 30 pl were used to inoculate one semiconfluent cell culture

monolayer using 24 well microtitre plates.

1.5. RNA isolation

RNA from organ material was extracted with the RNeasy Mini Kit and from serum,
plasma, cell culture supernatant and vaccine solution with the QlAamp Viral RNA Mini
Kit (both Qiagen) according to the manufacturer’s recommendations, using approximately
100 mg organ material and 140 pl fluid material, respectively, for each preparation. The

RNA was finally eluted in 65 pl buffer as recommended by the manufacturer.
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For further use the PAMs were cultured in RPM 1640
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Preparation of organ material for virus isolation in
cell culture About 0,5 cmof tissue matepal was
transferred into a tube contalthing one steel
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h g nized Cel | debris was pelleted by centifugation
fggozlg ”‘e‘U<9L1’f”flﬁ%t6)ngo‘sial?dJ room t enper at ure The super nat ant
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buf fuetherasalysicomended by the manufacturerl.6. Plaque
purification of virus Confluent nonolayers of Ml 04
cells in cell culture dishes of 10 cm O seeded 48

hour g, [, L& dstfected with the respective virus
at’ fen?%fog ﬁe%%gt ions from10 1 to 10 4 . The cells
vve_rehl ncubated for 1 hour with the virus dilutions
wer en,d; . an ! N
SRR Ry S SRS Yo st i
neiidRliiee Aifiet @bpdrgtBingn@®Bs, fillageesinpated prithkthePRR S ¥ specific mono-
%ﬁg@}%&ﬁg&gﬁﬂ)%% (I%Qrgll "}A&Lﬁ‘ol})grigsnﬁg.?ﬁggy dfifedB: 1008 in PBS for 1
hour. After 3 washes with PBS, cells were incubated with goat anti mouse FITC conju-
gated secondary antibody (Dianova, Hamburg, Germany) (1 : 150 in PBS) for another
hour. After 3 final washes with PBS, cells were overlaid with glycerine : PBS solution

(1:1) and subjected to immunofluorescence microscopy.

1.8. Diagnostic nRT-PCR and nsp2 PCR

A diagnostic RT-nPCR was carried out to check the samples for the presence of PRRSV-

EU virus; positive samples were then subjected to nsp2 fragment amplification. The primer

sequences are listed in table 2.

The diagnostic RT-nPCR was carried out with the Titan One Tube Kit (Roche Molecular
Biochemicals) as follows: [5 pl total RNA preparation, 1*RT-PCR buffer, 0.4 mM dNTPs,
20 pmol of primers PLS and PLR, 5 mM dithiothreitol, 1 mM MgC}h, 2.5 — 5 U RNasin
(Promega Ltd), 1 - 2.5 U enzyme mixture, adjusted to a final volume of 25 pl with DEPC
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fixed at -200C for 15 mn using ice-cold aceton :

met hanol (1:1) and air-dried thereafter. After
rehydration in PBS, cells were incubated with the
PRRSV specific nono clonal antibody SDOWN 7 (Rural
Technol ogies Inc., USA) dilutéd 1 : 1000 in PBS for 1

hour. After 3 washes with PBS, cells were incubate
wirtdtedymn destlk Cyclingworditpmayesot follogarted @ééé}ﬁﬂ%?ﬁ}‘f for 2 min
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p”ﬁ‘ntglﬁog P8 and PLR, 5 mM di t hi othreitol, 1 mM MgCL

2.5 - 5 U RNasin (Pronega Ltd) 1 - 2 5 U enzyme
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f Qzle}s@%nscéﬁgnfm ‘JVltH Hners3AC14- Q05825 ﬁﬂdrE[amﬁi-ZZ@@ ay/eittethe Qiagen
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ylﬂc]:]nllE U(-)OIldltIOgS \%}g aEHﬂlng H°C %1] "&up, 952 Por{5 1AM and 40 cycles of

94°C for 60 sec, 60°C for 5 sec, 50°C for 5 sec and 72°C for 2 min, final elongation step at
72°C for 10 min.

The nested PCR reaction was carried out with Taq polymerase (Qiagen) and the primer
pair EU-1a-2061-s + EU-1a-2574-as as follows: [1 pl RT-PCR product, 1*PCR buffer, 10
ul Q-solution, 3.5 mM MgCb, 0.6 mM dNTPs, 20 pmol of each primer, 2.5 U Taq poly-
merase, adjusted to a final volume of 50 pl with aqua dest]. Cycling conditions were as fol-
lows: 8 cycles with 94°C for 1 min, 60°C for 5 sec, 50°C for 5 sec and 68°C for 45 sec,
followed by 50 cycles with 94°C for 1 min and 70°C for 1 min (no annealing step), final
elongation step at 70°C for 5 min. The nested PCR primers were elongated with M13 tags

to facilitate direct nucleotide sequencing of the PCR products.
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by 30 cycles with 94C for 1 min and 700C for 1.5 mn
(no annealing step), final elongation step at 700C for
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djastic]Sys(é;nsllnm,gSao§mjlctSCQ)ﬁ§Mere as fol lows: 8 cycles
with 940C for 1 mn, 600C for 5 sec, 500C for 5 sec
and 68C for 45 sec, followed by 50 cycles with 94C for
1nResud9d 7Q0C for 1 mn (no annealing step), final

el ongation step at 700C for 5 min. The nested PCR
primers were elongated with M 3 tags to facilitate
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Nucl eot i de " sequenci ng Nucl eoti de sequenci ng was

performed on the nested PCR products which had been
9 e/{' ial cog{aﬁlqncgm ¢ &fspsr df%[ezce dhatpor Qi e madi i Bvd Wdcine was re-

romthe PCR reaction or from
constituted with 20 ml of sterile PBS. RNA was prepared from this solution and was sub-
jected to amplification of the nsp2 fragment by RT-nPCR as described. RNA from another
European Lelystad-like PRRSV strain of known nucleotide sequence was amplified as a
positive control in the same experiment. An amplification product of 569 bp was expected
for this fragment, and was obtained for the control strain. However, the Porcilis® PRRS

sample did not yield such a product. Instead, it showed a double band in a regular 2% aga-

rose gel with one band at about 430 bp and the other at about 350 bp (see figure 1).

Both bands were purified separately from the gel and then subjected to nucleotide sequenc-
ing. It became obvious that both PCR products had a deletion compared to the nucleotide
sequence of Lelystad Virus; however, the sequences obtained were somewhat ambiguous,
and the precise scope of the deletion could not be determined. It was therefore decided to

plaque-purify the vaccine in order to rule out that the ambiguities were due to a non-

homogeneous vaccine strain.



PCR products that had been excised from agarose gels
and purified with the JETsorb gel extraction kit
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sequencer LI-COR DNA Anal yzer GENE READI R 4200 (r)
(LI-COR I nc., Lincoln, Nebraska, USA). Nucleo tide and
deduced am no aci d sequences were anal yzed with
AlignlR (r), vsl.l (LI-COR Inc., Lincoln, Nebraska,
USA) and the DNASIS (r) 2.6 sbftware package (Hitach
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Ve Sucleotide sequence of one representative plaque from each group was then deter-

mined by direct sequencing of the nsp2 RT-nPCR products and the following results were
obtained: plaque no. 36: no deletion in nsp2; plaque no. 27: deletion of 135 nt; plaque no.
31: deletion of 153 nt; and plaque no. 45: deletion of 222 nt. The nuckotide sequences of

these plaques are shown in figure 3.

2.3, Experimental infection of pregnant sows with the Porcilis® PRRS vaccine

Reproductive parameters

Upon farrowing, sows 7062 and 6677 which had been vaccinated with the Porcilis® PRRS
vaccine on day 90 of gestation, showed moderate to severe reproductive failure (see table
4). The proportion of dead and weak born animals was 62.5% in litter 7062 and 44.4% n
litter 6677. In addition, until day 5 post farrowing the four live born piglets from sow 7062
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i ncubated with confluent Mal 04 nonol ayers at
different dilutions as described in Materials and

Met hods and then overlaid with nethylcellul ose
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investigation. To this end, RNA was pre pared fromthe
sogile titiers st sirofedhe first passage on 24 well plates

and was used for RTnPCR anplification of the nsp2
fragment. The resulting PCR products were anal yzed on
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to severe reproductive failure (see table

Virological investigation of clinical samples

Sera from sows and piglets as well as lung tissue and body fluid from group 1 piglets were
examined for the presence of PRRSV. PCR positive samples were submitted to nucleotide
sequencing of the open reading frames 5 and 7 and also of the nsp2 fragment. The results

obtained by PCR and virus isolation are listed in table 6.

In the two sows 6677 and 7062 that suffered reproductive failure, every PCR positive sam-
ple showed an ORF5 and 7 sequence identical with Porcilis® PRRS, meaning that no other
PRRSV strain was detectable in these animals. While PRRSV was found in all dead born
piglets from sow 7062, only one dead born piglet from sow 6677 (50%) reacted positive.
All weak born piglets from sow 7062 and 67% of weak born piglets as well as 50% of the

healthy normal born piglets from sow 6677 yielded positive PCR results which were vertk
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born piglets fromsow 7062and all weak born piglets
fromthe sow 6677 died. The clinical observations are
listed in table 5. In conclusion, 5 days after

farrowing only 29.4% (5 piglets) of the piglets within
both litters still survived. 1Six sows fromgroup 2
farrowed after infection wth the PRRS fle
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I%?[ered organ suspens1on was used for inoculation of one well of Mal04 cells and PAM

cells, respectively. Cells were incubated at 37°C and 5% CO: for 5 days and then stained in
an immunofluorescence assay with the PRRSV specific monoclonal antibody SDOW17.
Out of the ten organ suspensions, four yielded a cythopathic effect and positive staining
results on both Ma104 and PAM cells. The remaining six samples yielded negative results

on both cell types.

From each positive sample, RNA was prepared from the respective cell culture super-
natants from both PAM and Ma104 cells. RNA was subjected to RT-nPCR for the ORF 5
and 7 as well as for the nsp2 fragment. Nucleotide sequencing of the ORF 5 and 7 PCR
products confirmed the virus as Porcilis® PRRS. The nsp2 PCR product unambiguously
yielded the Porcilis® PRRS sequence with the largest deletion of 222 nucleotides.
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be anplified fromthe Porcilis (r) PRRS vaccine

(figure 4). Mst sanples also had a very weak band at

about 4Addisptheonpy a@pl@lcﬁboﬂ;@ﬁdﬁdﬁh@zrﬁdﬁoa f&dd songles of pigs previ-

doubl e band. For dj n03|s or gan

rrater‘i"ﬁ(y"&éav\fgf/’?’wg)é ’\7’{%‘5”? “Wted for the US

geno type of PRRSV and for PPV, BVD, CSFV, BDvV, PrV,

PCV2 SIV PEV/ PTV sva i \ , SWHEV as wel |
SraL e 2 AL spp. and Chl any

d| a spp Al | these | nvestl gatl ons yi el ded negative

results. Virus isolation on Mal 04 and on porcine

a V\VEIJR%V firkoriop hegéze hard thaheegelaily vactingied thanaelpts & itbPorcilis”

ch sow bj ect ed .t [
oA 1% 28] & B B e aied PRI e, T i SR e

Clxes kos fiyers deaids, bpg.p aﬁhtB § heda, iespeenmr rhn e gl ewveeks group,
fromeach so

hm@ﬁ¥e§§@rﬁﬁé%§P% rf)péﬁef ?%Sf%efaél g g&\I{[ %lgl Ws&eargc g\%él dgﬂ@}fndrome
u ﬁq(\:’\féff%ir vsvhﬁH %f@h'tc@@eliﬂfed g phﬂﬁ:irle crbovifak ZQﬂd PRRBsomifigttion (Ellis
respecti ve

$/T | s were_inc ufb er %IR é’;
amja15%t®@0fqbﬂ0180%9§ 14 d6¥)hérP R SY-Rblospeelt ‘éh product was ob-
ame 0% 196 eﬁfﬂe gﬁg aﬁ%mﬂﬁr{aﬁ Helife PRRMSDEC1, B3 Tand 7.5 weeks af-

moHBET Onal Qut of the tén or gan
S Ugpatshpios., UpauRT- yCRI artqu@liﬁaatmytoiﬁ theawshd eodetefregion fag the PRRSV
posi tive s ai nin Sl b
c POFILVE P eisem E(?rﬁgl I)%ﬁé gw_)p?aﬂ)ER'\é%d % vﬁegé;%lfiﬁ\%d 8 samples
r %@éﬂiédsonly the ~347 bp product, 4 samples only the ~434 bp product and 4 samples the

double band of 434 and 347 bp. No sample gave the Lelystad- like product (see figure 5).
The nsp2 region could be amplified in three of the four PMWS diseased piglets, two of

which showed the 434 bp product and one the 347 bp product.

b) Nsp2 length variation in field samples from routine diagnostics

A total of 514 blood and tissue samples which had been sent in for diagnostics from PRRS
suspected herds and had been PRRSV positive in routine RT-nPCR was subjected to nsp2
fragment amplification. Amplification products were obtained in 41.4 % out of 514 sam-
ples. Deletions of varying length were found in 30.7 % of the analyzed samples, which mn-
dicates a total frequency of at least 12.7% nsp 2 deletion variants in the field. In most

cases, the bands found showed the same pattern as found with the Porcilis® PRRS vaccine,
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on both cell types. From each positive sanple, RNA was
prepared fromthe respective cell culture supernatants
WO 2Wei0pt86h PAM and Mal 04 cells. RNA was subj eB¢BEP30§6/050098
RT-nPCR for the ORF 5 and 7 as well as for the nsp2
fragnent. Nucl eotide sequencing of the ORF 5 and 7 PCR
products confirnmed the virus as Porcilis (r) PRRS. The
nsp2 PCR product unanbi guously yielded the Porcilis

(r) PRRS sequence with the |algest deletion of 222

nucl eoti des. Resul ti ng out of these e rine

oo G aedn it band 8 A AREHO Popr SL e TeEy i e on a
a%gulgr%}a %é}rgsg (‘?\Ep des bﬁ%@@ﬂbﬂ- nge%tlb1§opsraﬁfp% &k Yherefore sub-

transpl acen tal infection and th

r ﬁae«b duﬁtclev&qutianpmg ticeheelewhethgrdhese BS Broredycts 2ve,xie in fact derived
Anal Si s @ 2 arrp i fic
0{5«913 %‘]% \@F%} esycll he res qtts al%nsh%f? %ﬁ%us y

pigs’ previ

vacci nat ed with the Por CI I [ s PRRS vacci ne a) Sanpl es
froma farmvaccinated with Porcilis PRRS A PRRSV
f Tele lStndyszrong and Fe2MEd that regul arly vacci nat ed

t

he piglets with Porcilis (r) PRRS at the age of 6

weeks was investigated for PRRSV-EU g:%_nfmrmu es—reach

Wi
et 3a|, et M {GIobicoPREZDWE 98: :E,Exgpeﬂ.\ﬁt&)d.isolﬁtepﬂmsv- EW™ *TCIDsg in

mﬁfe sﬂ‘ferlng fromthe Postwda

weGwup Soahn f 1| YASCHP néctvgn ‘H Vaefmatg)n lné taonfgdag V\Eg eS’
respectively fqrw*zsemwa@pm: ggfailn 94.¢H- 3) of Lﬁ_‘%zﬁT

e U' &L30° TCIDso in
! ySt em (@ 2ml i.m.

g, Syrrarore—(PMAB u egmemsog@f)foas at @do* > TCIDs in
? por ci ne jcircovirus 2 and £oi nfection (Ekhiis.

o Pyrcﬁls RFt i

speci fic RT-nPCR product was dbastaathed for 1/10 [Zhhim.
9h 2 @unebachf L@ mainfampicdaryefoptenajdiéci nat i on, at 1, 3.5
and 7.5 weeks a f ter vaccination. Upon RT-PCR
anplification of the nsp2 coding region fromthe PRRSV
pdablti2v Brimemsshiensesdi gengating 1sp3 RIrBCHopRduety pi cal PCR
products were obtained: 8 sanples yielded only the

347 bp product, 4 sanples only the -434 bp product

P

1%% 1@&@8&:5 he doubl e band of 434 and 347 bp. NBurpose

ava tha 1 Al vet o4

TTrC— L Ch | I I r\c 1 UuUL,I. >CEC | | ur e
B S GG aGCCAG T RATC ¥ ( J ®PCR

ORF7
PLR TCGCCCTAATTGAATAGGTG RT-PCR
ORF7
EU-7-n- TGTAAAACGACGGCCAGTATGATAAAGTCCCAGCGCCAG nPCR ORF7

S
EU-7-n- CAGGAAACAGCTATGACCCTGTATGAGCAACCGGCAGCAT nPCR ORF7
as

EU-1a- TGTTGAAGGATTGTCCGAGCTCC RT-PCR
2058-s ORFla
EU-1a- AGATCCAAAGGCGAACTGCTG RT-PCR
2683-as ORFla
EU-1a- TGTAAAACGACGGCCAGTTGAAGGATTGTCCGAGCTCC nPCR ORF1la
2061-s

EU-1a- CAGGAAACAGCTATGACCATCAGAACCTGGGTTGTCGG nPCR ORFla
2574-as

For the nested PCR primers, M13 tags are marked ifalic, while the PRRSYV specific sequence of the

primers is underlined.



The nsp2 region could be anplified in three of the

four PMAS di seased piglets, two of which showed the

WQ2068#98¢ oduct and one the 347 bp product. b)PREEP2006/050098
l ength variation in field sanples fromroutine

di agnostics A total of 514 bl ood and tissue sanples

whi ch had been sent in for diagnostics from PRRS

suspected herds and had been PRRSV positive in routine

RT- nPCR was subj ected to nsp2l&ragment anplification.

Anmplification product re ohtajned in 4 9 of

SHaplestiaripd gk ke rB AL PBrocs st hi gt Ragey seth b

in 30.7 %of the anal yzed sanpl es, which indicates a

total frequency.of. at least..12.7%nsp.2.del-eti-on

VRE€Raprodudtierigtle fiel d. | n Fpbtquenses, PleA¥e Bhnds found

Shegyedy t he sane pattern as2found witBotste Porcilis (r)

RES YgicCinesonsisting of i@ (doubl €)24bzina2.013, 4849a5dd 55, 57,
416 bp which cannot easily be differewtiated on a

equk 2% agarosegelr, oryaband ofi 3347 bp. A

1
Q.0

Séﬁ$o?ml of ~sanpl-eswas %@refore 8194 9-10, ¢¢t1ed13,05, 26, 28, 33,
nucl e C

i de sequencing to eck whet heyy §$1g§e42PQI3 45,47, 51, 54,
pr oducts were in fact der|ved from Fo§6(’:| | s{ry PRRS

acci-ne.-\Vi-tus.—Fhe-festh-t-s-—are-sho | I E— R

' 1,9, 415361158, 18, 18, 30, 34,

TAH¥¢ 1: Study groups and Hﬂeat ment n- g—g o
Heatmont e A0S 005,

SOWS..... L. M. lDLLAMUS CL- QLN Ny boi P b-RE AR GS AT Y

—+

Primer sequences for generating nsp2 RT-PCR products

F qgﬂfllsta gec%ﬁ?zfrggrtl Eﬁﬁe R{g&d@é@ve il BrddaétfondafaniBirkefhows vaccinated

ita e PRRSV specific sequence of the

pri mer switks Pemtiet PRR8 @t daifidd+53) with ghpdlengerand yagriatedy chgfenge
47 pl aqg%%ogfter 1 passage in Mal 04 cell culture PCR

pr oduct eRdth s pl aques Pl ague no. ~ 569 bp 2 36, B8

1GA34 PawlD |24 | Pigiéis bR alivd 3. {iBgldk@boin 5 5[Pifgs didls g otpl piglets alive
1 Total Normal Weak | Dead/Mummified| until 5/28 DoA at5/28 DoA

1 7062 8 4 3 1 4/0 4 0
6677 9 7 5 2 2/0 2 5
mean 85 5,5 4.0 1.5 3.0 3.0 2.5
total 17 1 8 3 6/0 6 5
% 64.7 47.0 17.7  35.3/0 35.3 294

2 6746 16 13 2 11 3/0 7 6
7008 13 8 5 3 3/2 2 6
7076 15 7 2 5 4/4 2 5
7086 13 9 8 1 4/0 3 6
7091 15 3 1 2 4/8 1 2
7145 15 2 0 2 4/9 1 1
Mean 145 7.0 3.0 4.0 3.7/3.8 2,7 4,3
Total 87 42 18 24 22/23 16 26
% 48.3 20.7 27.6  25.3/26.4 38.1 29.9

3 6678 11 10 9 1 1/0 1 9
6930 7 6 5 1 1/0 6 0
6955 6 3 3 0 3/0 0 3
7095 9 6 6 0 2/1 1 5
7158 15 12 12 0 172 0 12
Mean 9.6 74 7,0 0,4 1,6/0.8 1,6 5.8
Total 48 37 35 2 8/3 8 29
% 77.1 729 4.2 16.7/6.2 21.6 60,4




~ 347 bp 20 8 . 9, 10, 11, 12 n 76 8 33 37, 38, 40,

42, 44 45 47 5 1 54 56 Mxed 14 1 2, 4, 5, 6, 7, 15 16

wQ 200807446 35, 41, 48, 19, 50, 52 Table 4 - ConPEREBHOGHS0098
the reproductive and producti on paranmeters of sows

vacci nated with Porcihs(r)PRRS at day 94 (+/-) wth

chal | enge and vaccinated / chall enge controls G oup

Sow ID n Piglets born alive Piglets born Piglets died

Total piglets alive Total Norlfal Weak Dead/ Munmifi ed

until 5/ 28 DoA at [ 28 DoA 7062 8 4 3.1.4/ . @

6ible 5o Chinisakassesgmont s? the affspgms 0&?‘@ sqw vapewatd “@ "%”3“55 PRRS

t ot al 0me4. 7 47.0 17.7 35.3/0 35.3
e E e

29.4 2 Q7 6 7008 138 53 3/2 2§
/SohOID15 TPigils 4/ 4D obagé086 13 9 8 1 4/0 3 6 7091 15 3
2418 1T 27145145 2 0 Q@ 4/9 121 Mean3ld4 5 140 3 0 |4

(667 4"07 3 - w \ w w

4301 - W, Dep Died

4302 - - W W W

4303 - - -

4304 w Died

4305 - Died' |-

4306 w - W, A W, A W, Dep W, A

1 Born dead

2 Born dead
7062 4307 - W,Dep | W, Dep W, Dep Died ?

4308 w Died

4309 - W, Dep Died

4310 - W, Dep Dicd

1 Born dead

2 Bomn dead

3 Born dead

4 Born dead

W = weak, Dep = depressed, A = anorexia
'Piglet 4305 died on day 1 due to a blood taking accident.
2Piglets 4307 and 4308 died due to agalactia.

3Piglet 4310 showed severe signs of pneumonia.



'2I'gt gl/ 22744% 18 24 22/23 16 26 % 48.3 20.7 27.6

: : 8.129.9 36678 11 10 91 1/0 1 9 6930 7

W@ 2006474986 0 6955 6 3 3 0 3/0 0 3 7095 9 6 6 OPQI/IP@OS(%OO%
7 158 15 12 12 0 1/2 0 12 Mean 9 6 7,4 7,0 0,4 1,6/0 8
1,6 5,8 Total 48 37 35 2 83 8 29 %77.1 72.9 4.2
16.7/6.2 21.6 60,4Table 5: dinical assessnent of the
of fspring of the sows vaccinated with Porcilis(r) PRRS
on day 90 of gestation (groug01) ~Piglet 4310 showed

severe signs of i aTabl '
Flabinia bero e iTRB O O PRI Ty B R sb g4 (-3

(+ - 3) pof dest 14 their |i *
{ nole| r litters nd not done
The PCR’ %eggnenn% o? the Srouti nely perfornmed di agnostic

PCR was sequenced ** All rejsolates_obtained_{f+omNA
f04 and PAME were sgquenced [iPArBiREBRpfeities o R
| dentical [with Por cillisReP F?‘%'gfﬂgnz 1 Qf%'ﬁeR?s | Pordlls PRRS
Hj st QY oflxsamml es s Ms ng an squ ‘el MR' PCR MLV on
f §0¥1é||‘)tl%l t;l be.?a EIEII e BA aanpi ng{"l — Hﬁ 1%’[9“ 5 Mal04**
.‘-ﬁﬁlar” . ﬁﬁﬁ?’;d Lb,,,, neg. : %,d. g . Lgtory »i15502
7 serum, day 7> Lfwsl ar yles vaccrnapgd w th Fr
serum, day 14 pos yes nd. nd.
serum, day of
farrowing pos yes nd. nd.
7062 serum, day 0 neg nd. nd. nd.
serum, day 7 pos yes nd. nd.
serum, day 14 pos yes nd. nd.
serum, day of
farrowing pos yes nd. nd.
6677/ 1 lung tissue neg nd. neg neg
6677 /2 lung tissue pos yes neg neg
6677 /4300 lung tissue pos yes nd. nd.
6677 /4301 lung tissue pos yes pos pos
6677 /4302 lung tissue pos yes neg neg
6677 /4303 lung tissue pos yes pos pos
6677 /4304 lung tissue neg nd. nd. nd.
6677 /4305 lung tissue neg nd. nd. nd.
6677 /4306 lung tissue neg nd. nd. nd.
7062 /1 lung tissue pos yes neg neg
7062 /2 lung tissue pos yes neg neg
7062 /3 lung tissue pos yes nd. nd.
7062 /4 lung tissue pos yes nd. nd.
7062 / 4307 lung tissue pos yes pos pos
7062 / 4308 lung tissue pos yes pos pos
7062 / 4309 lung tissue pos yes neg neg.
7062/4310 lung tissue pos yes nd. nd.
5 nd: not done
*: The PCR fragment of the routinely performed diagnostic PCR was sequenced
*E All reisolates obtained from MA 104 and PAMs were sequenced in ORF5 and ORF 7

and were identical with Porcilis® PRRS



cilis(r) PRRS in a controlled study experinment 1591
G eat 2003 non-vacci nated piglet, Z vvegks healthy9 *0
WQRYoRT4Bpt ain ol d, in a herd that is regul arlBCT/EP2006/050098

vaccinated with Porcilis(r) PRRS 159178 Great 2003

piglet vaccinated with Porcilis piglet is show ng

respira Bptain PRRS at the age of 6 weeks, 24 tory

di sease days post vaccination Table 8 : History of

sanpl es showi ng an nsp2 del e2lon PCR product; cf.

Figure 6B Table 9 : Hi story aqf, sa show. n
ot i RER! prikschov Be an BB BEEP B0 5008 RS R
CLAI Ms: 1. Vacci ne agai nst Porcine Respl ratory
RPDI' oduct.i.ve Q\II"H"II' one ( PRI\U} ; \JUII}JI 811N Hil é’ PRRS
Sto

\Sampe Omigithct eri zed in that it i
cont ai ns one r more
dD t he: PRRS._vi.rus..strai.ns..t.hat..have.-been

2456 oHeng29GL0R# ¢ B3 €iRé Eur opean Col | ect Tﬂ L wt\d“”th Por-
Cul tures (ECACC), Porton Down, Salisbur y,s’;b:g g J controled
SP4 QIG,_ Great Britain. under the. AccessiBSHYGRELR!

BEACKS 046102703, 206CAC0N 040270 2igleartiweskaChlh PRl , or
a de_scemliaaﬁlﬁ_ af one obt; 1nmh®ddfat18h@ula@ff1lﬂr emrent i oned ’
strains, optiaonally v‘aagatddemth/\li’ctrhha pharaceutical ly
agcegt abl e caririer, ppeS not the strain deposited under

(17T Sl on NIe,; iAEHOZHOHorcili? | Maletissbowing respira-
g al mdjl'Brffﬁﬁ]t ai ni NQ Pk RERS Y bf 615/esisl 24 NBry fisdashave
een deposited unde fdays post vaccination

Table 8: History of samples showing an nsp2 dektion PCR product; cf. Figure 6B

Sample | Origin History
ID
115502 | Hungary | 2004 [ 33 dp.. animal vaccinated with
Porcilis® PRRS in a con-
trolled study experiment
159176 | Great 2003 | piglet vaccinated with Porc ilis® | piglet is showing respira-
Britain PRRS at the age of 6 weeks, 24 | tory disease

days post vaccination

Table 9: History of samples showing an nsp2 dektion PCR product; cf. Figure 6C

. Sample | Origin History
(ID
£ 159161 | Great 2003 | piglet vaccinated with Porcilis® | healthy piglet
Britain PRRS at the age of 6 weeks, 7
days post vaccination




the Accessi on Nunbers ECACC 04102703, ECACC 04102
, 702,
and ECACC 04102704. 3. Vaccine of claim11 or claim 2,

WO 200682498¢ont ai ni ng an adj uvant. 4 . Vacci ne oPCHEBI0g¢/050098
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30

3, wherein the adjuvant is a -tocopherol acetate. 5.
Vaccine of any one of claims 1 to 4, which conprises a
freeze-dried conposition of the virus. 6. A PPRS virus
strain which is any one of the PRRS virus strains that
Eave beencglelpos ited on 27 O22ober 2004 with the

uropean ( ection of Cell Cultures (ECACC), P

DawaMSSal i sbury, Wltshire, SP4 QIG g:\reat ?3ri tgir:]on

under the Accession Nunmbers ECACC 04102703, ECACC
04102702, and ECACC 04102704, or a descendant of any .

one \&Emﬁ@@gaﬁi‘sﬂl’&ﬁiﬁaRespmedr;skep&odustweﬁyndmm@m comprising live

Ki
gERén S?\ul\g/,gc g !Frg&ﬁn@égxg{héfs iliggqt%gs%n)é 0r1] grg)%]c?f tﬁg PRRS Qflrgg stfhins
pha ﬁ%&%@e%@p\ﬁm%%ﬁ@b @h:lt&)eﬁm(w vaith the Qﬁﬁ@@ﬁl Q(g]e&lonug‘é:eu

Vi rus accord
rmn Tudtotes (ECHECH P@ggl(rm; D:qg(% : olslgy%gl \m{ghf ef,o ggﬁ 5? G, Great Britain, under

gg%ﬁ%iﬁegs SINEERAY BE %&ﬁc%ocﬂttl AL Ecﬁctr(ﬂ%zsfod FirddCACC

accor to claim5, and a sol vent. fo
r ec@asoa7oas cbr&rdesandhn()pﬁ arg g frioge ¢fithe Heremepigngs lsﬁrzH@s gptlonally

| eaf | et or in
vac éP%F‘éhe;S lwdt{l} alarrac% lrsw %_f% R/\ﬂg% ée#ﬁéljf ﬁJel%ggtlth gt:{‘]:?n dé&slted under
cont @i AsceMiortliM¥aHCAAd 04M27bbd of vaccinating a pig,

conprising adm nistering a vacci ne or vacci ne product
according to any one of clains 1 to 5, 7, 9, or 10 to

SYCIyRlcfhe of glamy ACohARIACHO PRRBGiOstRiNS thdaaf beeh deposited under

foregoing clalns, characterised i
the Accession Numbers ECACC 04102703, E%Aéla 641057(&0 cfjl E&&CC

04102704,

3. Vaccine of claim 1 or claim 2, further containing an adjuvant.
4. Vaccine of claim 3, wherein the adjuvant is o.-tocopherol acetate.

5. Vaccine of any one of claims 1 to 4, which comprises a freeze-dried composition of

the virus.

6. A PPRS virus strain which is any one of the PRRS virus strains that have been depos-
ited on 27 October 2004 with the European Collection of Cell Cultures (ECACC), Por-
ton Down, Salisbury, Wiltshire, SP4 0JG, Great Britain, under the Accession Numbers
ECACC 04102703, ECACC 04102702, and ECACC 04102704, or a descendant of

any one of the aforementioned strains.

7. Method of making a vaccine, comprising admixing one or more of a PRRS virus strain

according to claim 6 with a pharmaceutically acceptable carrier.



at least one further antigen active against a porcine

di sease which is not PRRS.

WO 2006/074986 PCT/EP2006/050098
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8. Use of a PRRS virus according to claim 6 for the manufacture of a vaccine.

9. Vaccine product, comprising in separate containers a freeze-dried composition accord-
ing to claim 5, and a solvent for reconstitution, and optionally further containing a
leaflet or label comprising instructions of use.

10. Vaccine product of claim 9, wherein the solvent contains an adjuvant.

11. Method of vaccinating a pig, comprising administering a vaccine or vaccine product

according to any one of claims 1to0 5,7, 9, or 10 to such pig.

12. Vaccine according to any one of the foregoing claims, characterised in that it contains

at least one further antigen active against a porcine disease which is not PRRS.



