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invention belongs to the field of vaccines against infectious diseases.
More to particularly, it relates to vaccines against Porcine Reproductive
and Respiratory Syndrome (PRRS), a viral disease affecting pigs. 2.
BACKGROUND INFORMATION 15 The Porcine Reproductive and
Respiratory Syndrome Virus (PRRSV) isla ()stranded ssRNA virus

belonging to the family of Arteriyjfj ] WO genotypes
referred to as "US" and ,EU" tyﬂH ) z s § guence
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 20 structural proteins,
n%ﬁ%@%ﬁb@o‘ﬂg BFB%&M‘@%TWh accounts for only - 4 % of the

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

The nsp2 preteifiNiad Ld7BIdMino acids in the EU type prototype Lelystad
Virus (LV), and shares only 32 % homology with PRRSV-US (Allende R

et al. (1999). J Gen Virol 80:307- 25 15). It induces serum antibodies
duFigpresentainyeiéendilonexwetidie M Blapatinsgmainst ynfersiors diseaseggMore

Olgksiawing MBeglal 16232040 s YeliMiarokinb 8 08e R e SRAMSOrARY Syndrome

crucial role for viral replication (Snij der EJ et al. (2001). J Gen Virol
g A IRB g4 VHA! esaRFAleqBE B1281998). J Virol 72.(689-98) and is
thought to have species-specific func- tions (de Vries AAF et al. (1997).

Seminar%@I;A‘/(jgli:gl§g§?J : %%%&iﬂ%ﬂ]ﬂf tide sequence 30 coding for the

nsp2 am ce'is represented in SEQ ID NO: 2. Length varia-
tions in the nsp2 coding region have so far only been described for one

B L
100R2Y229n85dRmgmS1o de dhnalyiedAZOUHIAlse. 1BE7YIBBTAITOS ISHIERILYPES

of RREQVMAR manyfacie pivactinesiAvaEaendeseribRd Nhol@hesea S et
of pub- lications (WO 92/213 g WO 93/06211, W093/03760, WO

93?13-@@@1)\,@@:@ ek EE E5- 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). J 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



467, EP 0 732 340, EP 0 835 930). There is still the need to provide

vaccines with improved characteristics, in particular with respect to

efficacy and safety. BRIEF SUMMARY OF THE INVENTION In a first

aspect, there is provided a vaccine against Porcine Respiratory

Reproductive Syndrome (PRRS), comprising live PRRS virus,

characterized in that it contains one or more of the PRRS virus strains

that have been deposited on 27 October 2004 with the European

Collection of Cell Cultures (ECACC), Potion Down, Salisbury, Wiltshire,

SP4 OJG, Great Britain, under the Accession Numbers ECACC
(P4 192403, BGACR04302702rars] EAG0BK) A6 SIaetdgseevidant2004 Apr;

of one or more of the aforementioned strains, optionally together with a
78(Mﬁa7él§utically acceptable carrier, but not the strain deposited under the

Accession Number ECACC 04102701. In a second aspect, there is

rovided a PPRS virus strain which is any one of the PRRS virus strains
Isofplighald’ BESY rosIrHBHYY oI YaRRSOY vRrcthdstitbiskih a number of pub-
lic4aelecian gﬁ/ﬁeWSereMEﬁm@@%mwmmbﬁ@i@w RY,ONSBISs, EP 0 676
= reat Britaj er the Accessjon Numbers ECACC. o

DI PO A H0 AT AL OO A O5K% SR i mproved
chafaeysone of e afarentbntigredisteficscaal thifebyaspect, there is

provided a method of making a vaccine, comprising admixing one or

more of a PRRS virus strain as disclosed herein with a pharmaceutically
BRHEdcepisiiEASaYrier. Thi RyWiINAEPRCt, there is provided the use of a PRRS

virus as disclosed herein for the manufacture of a vaccine. 2a In a fifth

aspect, there is provided a vaccine product, comprising in separate
In aclystasnse, ahpisds eravidel eompsostRating drisive s siaremy dirradisienbyndrome
(PRIRK& Tecsnsitutionyvapd eptanal e conaining @ ralebat Bhgbre of the PRRS

comprising instructions of use. The present disclosure is related to

VIS b P AR T SRR Wice TS BT arbii it dtomcam i pllsgrion of Cell
CulRRRINCGIGENS Which dacwhie Sakebiny thEimanufastyre) 1k suebayaRtings under the

I icular, the_i [ i | Vi [
Al BRI oY TIPS Y B0 W o
des¢@TAC Q) under thendwee s$idha\ afmivensni h&lC SRk 2HOBNEGA®C:ther with a
phagﬁ&&%%gﬁlfg&&%fé %a?r‘f’ér? piPtoPiR ns)fr&ﬁﬁ%%@ﬂ@& Qh&LP %”X&%Qﬁ& Number

of the aforementioned
ECACC 04102701.

In a second aspect, there is provided a PPRS virus strain which is any one of the PRRS virus
strains that have been deposited on 27 October 2004 with the European Collection of Cell
Cultures (ECACC), Porton Down, Salisbury, Wiltshire, SP4 0JP, Great Britain, under the
Accession Numbers ECACC 04102703, ECACC 04102702, and ECACC 04102704, or a

descendant of any one of the aforementioned strains.

In a third aspect, there is provided a method of making a vaccine, comprising admixing one or

more of a PRRS virus strain as disclosed herein with a pharmaceutically acceptable carrier.

In a fourth aspect, there is provided the use of a PRRS virus as disclosed herein for the

manufacture of a vaccine,



strains. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1: Agarosc
gel (2% agarose, ethidium bromide stained) of RT-PCR products obtained
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). Figure
2: nsp2 PCR products obtained from a selection of plaques after |
In ma%&mhmlﬁﬂr@ﬁme@l&wwﬁégmw@t Nuelgetide sequentehoners a freeze-
representative p e of each length v |ant ared.to. the n cleotideh furth
e ARG OF (o BT b HP T SRET 8 (LU S SR FRaly forthe
conﬁﬁiﬁlgﬂzﬂ%/&ﬂ@w&oﬁmﬁmmg14stns;m25ﬂ§6f-hmoducts obtained from
different samples of the two sows showing re- productive failure after
Porcilis™ PRRS vaccination and their offspring. Figure 5: nsp2 PCR
Thepgroserdidisiained fetmedimivairesedpresidepiiietBRBE cinemadswitFusopean genotype
and ROFEPISRERBRAL G Maeks Heaged foirgle ﬁgﬂt‘{@cﬁﬁmﬂi SRR AiSEASEHcular, the

on PMWS. Figure 6 A: Nucleotide sequence of nsp2 PCR products
nvespennEa idih BTt RBIBS ks aiBh Swinkpts e%n%ﬁa%%% f8htbo European

colr&ﬁmmal@meg@gmm@w&g eivegditioMutie ReCheCBRR 82703, ECACC

o SSES AT GRS FAS) cotumted o b Epgl (oHollie ey

straggquence of nsp2 PCR products obtained from different field sam- ples
showing the same deletion of 135 nucleotides as one group of plaques
derived from the Porcilis PRRS vaccine bottle (e.g. plaque P27),

BREGMPare RS HENQE I EHgt P RAR/EREES 15 like) sequence of the
Porcilis-derived plaque 36. Figure 6 C: Nucleotide sequence of nsp2 PCR

s obtain m differe Id s es showin )
et AT A 2 T A ST B it REE- BER Syoducts obtained
frorPorcilip PRES vacciResho i Eecg”qilatm@@m)geommraﬂadet(b)tﬁemﬂisféh@% (lane 2)

and ggggégﬁbqﬁ%mgﬁhgﬁv E@%@N li5aerived RIAgUE REmPSEMERRS (double

band at 434 and 416 bp and band at 347 bp) are smaller than the LV-like product (569 bp).

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 compared to

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



20 The present invention relates to improved PRRS vaccines. In

woadicwagshe invention is related to modified live vaccines (MtYER2006/050098
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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 immunologjcal response in pigs which
generally leads to a significant 25 extent of protection against subsequent

infegtim withopetiropridicck BR SN UFory difScsi0 Warnples uehehatasier stios/ing re-

is usually called attenuated virus. In general, attenuated yjrus may WO
2 00wiasdaiives piss 58561150&{5%%% V&%E‘ﬂé%?ﬁ%e@%r?#ﬁ%ﬂ%‘genic virus

isolates by repeated passaging in suitable host cells un- til it shows the

desired properties, (WQ 92/21375, WO 93/06211, \W093/03 760, -

S 558, WO SQISRABA e R 5y s s L tipyca wit
AlPerniditiV@IRRiS anaybekgehegatéirdy gonetivradnyiieseindgwawdgh §3EWS.

of an infectious clone, normally a 5 full-length complementary DNA

transcript of the viral genome (WO 98/18933, EP 1 018 557, WO

037mezA67A Nieertide sEQyopRoP OB, BRamysusteiabtained firurediigrent field sam-

emke %b@lﬁ&%h@%ﬂ@@ﬁ@%ﬂ\(ﬁ@@Q mieladaadPas Sk YreapE piagues derived from
attenuated '

d PRRS virus of Euro- pean genotype. 10 The presept inventi
e Bep i RRSeEERE R g RRArS Ry SHERGEARy ol (L elystad-
Miié ey becénaprayed diilssidaken gagectbat the virus used for the vaccine
does not show certain deletions in the nsp2 sequence. More specifically,

a virus in accordance with the invention should contain a nucleotide
setipanceRNSERuRN@Encr of nliiR @seucs@btansdichndidiisdbfreld samr
SER RN RY dnfe rdill TS RRHISRUL OSSR HRB derivea £
d&fegﬁgll%ﬂ%\,vbn |ﬁgs%?%ﬁs§,lg%(%{a% %)E’fl%l%%ﬂ%% partial nsp codiilgageque%%\g on
IntbtRercilisRRRtheancioiebeitle s corplasperifing tomprirsbisdds fedength ¢belystad-

16}&62;5%\%%%@ &J%:elpgg%ggd&%éa%f;ﬁ{petgg_ in said virus. Attenuated virus

stral may be used for vaccines in accordance with tie present 20
invention have been deposited by Boehringer Ingelheim Vetmedica GmbH

aqgereingdonthg-Biuslapgstideaty9n BT IOsione20R4indlnite Sitkopaareld sam-
SRl R T s ATt O HRRR0R: SRR Bt ed from

ccession
the Porcilis PRRS vaccine bottle (e.g. plaque 31), compared to the full-length (Lelystad-

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 is
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 sho w-

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



Numbers 04102703 (PRRSV bs104-P27), 04102702 (PRRSV bsl04-P31),

wanwe4s162¢04 (PRRSV bs104-P36). A vaccine according to thetpresensios009s
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invention should however not 25 contain a virus strain deposited with the
ECACC at the same day under the same condi- tions with Accession

Number 04102701 (PRRSYV bsl04-P45). The deposited strains have been
obtained by plaque-purification from a cgmmercially obtainable vaccine

product (Porcilis(r) PRRS, Intervet Deutschland GmbH,

UEH%@@Mh eagwﬁmg p@@&&ﬁ%ibﬁgkiﬂdﬁ%ﬁgy ?ép@eieéa &;}bﬂ%g%@%%&%&ﬁlé@@d cells un-
out that said product comprised four sub-clones, with three 30 of these

clrbEheEE Ate deutd PropsTRRE AVR 94103702, WP REAEE o9 Y83760, WO
hawiosoe-Wicaie3 cRasaBrefislics 7, aEeordameaowith thes piEspNAlternatively, it
invengonf mal%i the@ 1gi}"eiebrleir?'es anOtl’%r%96}]1.CL)1Z4(9) z?n infectious clone, normally a
PCT/ %588&8%985% Ingredients of |mpr%ve(fvaccme preparaﬁorfs, Y
whillel thethomip shona EEAZOBAE0M0S) theasrareemeesi(RINORS$233, EP 1 018

deletiond 906228peRkcIG PIGEONY IRYOBHENH HER RS YIS, St w ithvodi-

is any one of the PRRS 5 virus strains that have been deposited on 27
oOrtshdboprsenith e eurdpeat edfibMisrnbinme ptamaiesRR ey, of Euro-
PasenBiRype Salisbury, Wiltshire, SP4 OiG, Great Britain, under the
Accession Numbers ECACC 04102703, ECACC 04102702, and ECACC
04102704, or any descendant or progeny of one of the aforementioned

stradngeseneiiineaiinnstbaraf orethexiengsde FRRBARES SIS AIGLAF & f a
deyi the deposited.strains through propa to.gation or multiplication
inﬁgjrﬁgenilcgf DY |\%|I§8\r/ﬁdf6¥rrrlﬁ ,lslrtlap%nrt?égﬁ aﬁr1 2 é%cé’n aﬁstgc\/\’lrﬂféﬁe yadag does not
thbomssatrialdetriastarittiosp? tequtepodiect straiifg:allpenvaosiimaecrdance with

' trains: i tati fahich will not . i
e ey SN i heside
tiggienke whishhdigeth&anvEREOMMEY: bdyriedifibd torimparichiidbefeither substitu-

dﬁ&l@?@@%ﬂ&%@%{jﬁ%é&iﬁh%ﬂ?asTéyﬁ myﬁhﬁo%m}%xﬁgsgy SIas .%@lguence. In other

propagation and selection” techniques, like continued propagation in

stiRabe Rt denddes sxrespontingtientairaifre Nestyde trifs afafEeeID NO: 1

fyrthgdmereaghiened Ryidirgpgied mutation of the nucleic acid se- quence
of the genome of these strains by suitable genetic engineering techniques.

As oit 20 lined above, such techniques usually employ construction of a
fulltbeingtin compbemaientalijch may 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 condi-
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, UnterschleiBBheim), 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



DNA copies (infectious clones) of the viral genome which may then be

woeditiedsbysDNA recombination and manipulation methods (likeT/EP2006/050098
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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 knewo in-Me.atne-gniy RLORaLRINHY Seikai®4102701)
host cells h e the simian cell line’ MA- 104, Vero cells, or porcine alveolar
mbayephadesrabicdengrisidion the examples. 30 WO 2006/074986
PCT/F,P2006/050098 6 Vaccines comprising any one of PRRSV strains
FCACC04102703, ECACC04102702, or ECACC 041%704, as well S

1T} BBl GHE GFENESATSEAAA rARGH SEEES ATARS Itk ‘g braealhe PRRS
stkainsECAR ORHAD2TRE Rdepthits PsaTeTredierabpaim eirls thé e qreseddllection of
inyen- tian. Pr | ccines accqQrding to eseqt, tign.are . .
A A )5 SO bOAG SHL S o Y s S gLz, under
suitabecessioarNbuibisra EiUA€d 04102 H3yEQIKCGOUISBIND, prdgdrd killdl4102704, or
vaccine (KV). MLV are typical - miny i

o e L A rfor

mexteplefer2RRS10Mm108s yeridl et serived &romehs derogites prams dirqegh propa-
mayRG My Aiet drseh e AuRiS oinartvRHPR A 6P AA3uIe: LRIQ MRS which

particles per dose. The vaccine 10 may comprise a pharmaceuticall ,
amfabtéeﬁﬁﬁ@??kahgﬁaﬁﬁécaﬁffﬁi}%i%?aa?tfﬁfi§éﬂ%!%l&%%?ﬁ*ﬁ%‘%¥ﬁﬂ%agaﬂ°ﬂ’
Meé QAR LMK isRAoAs M¥anif AhiexanpheCfl @ratd pag dtdesj uy dbe

is a-tocopherol acetate which can be obtained under the trade name

DifiFHe E@Pt‘éo %ternatively, for example alum based adjuvants may be

used. 15 A vaccine according to the present invention may be presented

in form of a freeze-dried preparation.of the live virus, to be reconstituted
il SRR TR CETh o TR oS T . Mgk further

wakssirabiy piotegicalts shicre, Dhibufferporanecaciuaiisticdpanagatipe and selection

S RSO DR RSO el

arflmﬂ:fz?m e raaYdre ,ﬁurthel}llnore gch?elfr:ajde ggledirlgéga(ti gue%a‘t)ilgﬁ o? tdﬁaxr?&gfgig z?csid se-
quence of the genome of these strains by suitable genetic engineering techniques. As out-
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

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.



20 tradermal injection into the neck. For intramuscular injection, a volume
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In a further aspect, the present in- 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 comprisebone or more of the

aforementioned strains, but may,i de furt '
T PR T S SR R CCRANERS CHE Coti02702, o
CifeOifi(s (i ORkKEical swlirs fayaronihisatiPhefehose sthrennvetitondasedndants, but

relnaotfaﬁliﬁ V&&Q}Pﬁ@é&@&ﬂ 8&%@’1 %?9(91%%?&@9&@ éﬁﬁ)to'&lﬁ%rﬁg %@@p‘%sent mnven-

least one further antigen active against a porcine disease which is not )
PRRS Prieratn 8AgcrEDage Rig frbepEAyshBOSntoERA Meslified five vaccines

M@&%ﬁ@lﬁ?ﬁ@ﬂM@M@ o? thele EXRGLIAQOTR ANMAEING Qe BIRHSAWEed virus may
orcils

with N PRRS Study design t0 Fourteen healthy pregnant sows
LSRG PR G Hot ALLTL o RO LR 0 allow -

sexplngicalyorvert el yirthissitdy pSaiscfpeed fitsy 005ecthicharticles per dose,
parturition an re confirmed to be pregnant at.the time of vageination /
CrEETBE BT o oy e P GE AT ey Bl ol orms
thieedieathent gretipsc(iedlenlitrEloé firstagrop ivabpanedte ganitbse. The vaccine
commercial.dose.of Porcilis(r) PRRS of 2 ml containin e -
TR o PAFHESS Gl T A St Pt R A btoeical sl
greniptigrolils Xpeeine aiE PaSeobFADRIREY CHIBEH Airieapkun{feuitable ad-

g%ﬂ%@ 2%%&%@89&@&5 Wﬁ@ﬁ%@nf@ %b@ﬁ!@&%l%’e@‘%ﬁe'ﬂym)bﬂuvac Forte®.

p 3 was vaccinated with the commercial dose of 2 ml con- taining
104 BEl ol sgeiele HRRBaME wdiexaat @zapsisarne insemination and
was challenged with the European field isolate 92045 (104.72TCID50 in 2

ml cell culture nt 20 diem i.n.) at day 94 (+/- 3) of gestation. .
A vaccine according to the present invention may be presented in form of a freeze-dried

preparation of the live virus, to be reconstituted witha solvent, to result in a solution for
injection The solvent may e.g. be water, physiological saline, or buffer, or an adjuvanting
solvent. The solvent may contain adjuvants, for example a-tocopherol acetate. The recon-
stituted vaccine may then be injected into the a pig, for example as an intramuscular or in-
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 in-
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.

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

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



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

wiiPImhgpwse and 3 were monitored until day 28 post farrowing49epialsooos
phase All sows were accustomed to the animal facilities | 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. WO 2006/074986 PCT/EP2006/050098
8 Pregnancy was confirmed with ultrasound examination. Serum from
sows was obtained on study days 0, 7, 14 and at farrowing for PCR and
EHSAMRESsigations. Any material that was associated with abortion was
subjected to laboratory investigations. 5 Routine gross pathology was
performed on all deadborn piglets. Lung tissue samples from all lung
lodeyiaterdatoiindidietheds deadborn piglets and from mummies. Samples
s for PCR testing were stored at -70C. 2 ml of precolostral blood from each
piglet wasealecitoorydheiayabbitbySeitnPavagipteiited and aliquots
were stored at -70C. Serum was used to test for vircmia to evaluate the
transplacental infection. All piglets of group | that survived 10 until day 5,
welrdutbamzed at 5 days of age. Clinical and reproductive performance
parameters The following main criteria (priority order) were investigated:
number of live born piglets 15 per litter, number of stillborn piglets per

10 littBpuriesnBerlgnmmenaTieg et lisesaRan s RE B YAty pRaictested virologi
ugyiKing dhEesal: day pui2ted ﬁg@xisf@ﬁﬁ?pﬁé{%/fé%@ fAMBREfligateistion and

S
born viremic was determined using pre-colostral serum. The fre(%uency of

PCRIBESIISHISN RIFETES dbtBa B HAFFINE SRS IBtEHas on day 94
in_\(eﬁ@g-%@%t%mﬁé? ge eRikiemIe gitRnebapmumecedupdeatbadn | P HeAirst group

Field samples The field samples investigated in this study were taken, fro
roUtASATEAER SN AL B s RS o%gl%g&f ?e‘%&"’fﬁal Wgr%tljesasp

15 orgah’mEsidlsm. makiyow ngs Bnd hempiiondtleschallenge control group (group 2) re-
ceived a dose of 10*">TCIDs in 2 ml cell culture medium of the pathogenic European field
isolate 92045 intranasally. Group 3 was vaccinated with the commercial dose of 2 ml con-
taining 10*°TCIDsg i.m. Ingelvac PRRS MLV seven days before insemination and was
challenged with the European field isolate 92045 (104'72TCID50 in 2 ml cell culture nme-

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

Animals from grow 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.



25 from different European countries. The samples were stored at -20C

wépraanasasaum of 3 days before RNA preparation and residuabPaigten?abe/050098
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was subsequently transferred to -70C for long term storage. RNA and
RT-PCR products were stored at -20C. WO 2006/074986
PCTIEP20061050098 9 1.3. Cell culturing Mal04 cells (clone CL2621)
were grown in MEM (Dulbecco, Germané/) supplemented with 10% FCS
and antibiotics. 5 Porcine alveolar macrophages were harvested using a

mpbad R SEEPEsh IMAMERRYAHE uAl HNBRSMRANSGruBl ffbn)/ &SwRbad.obtained on
1991, 13:121-130) and modified as follows: each lung lobe was infused

withds092.500n]: P B &Mty TSR Rt A8EAG el fo P R BRHARS THRH ! that
fluid yvss cesediedfrabothe lehe sabd pabsethibratoghiavgszeatitter. This
procedure was re io peated until the lavage fluid was clear. The pooled

lavage fluid was centrifuged at 500 g for 15 min at room temperature. The
pdlisttivagraaghdbingd B8saredfatioedbes af Headig7cpifdetin 5@y @Ry pamples from
1640 (R oGO M AN FCSrARH it Aaka %%@s“ﬁ@f%% G A8 antpR®¥s for PCR

further use the PAMs were cultured in R 1640 medium supplemented

wigstigoy FessomAdtartifiofc! ebpreaobsaphblanshiony egeinnigdgbnas follected on
Vigys ds0ltioruin el WY Brofacs £he AMueidineHesBRIERIRINYES. Serum was used to

transferred into a tube containing one steel homoge- nizer balletin 1,8 ml |
oftetel PR he itlbeis the e mplretitonistinm M didsbainind. be survived
tegiglwag Hamepganizad-gell dehismas. pelleted by centifugation for 2

min at 450 g and room temperature. The supernatant was passed through

a 0,45 pm pore sterile filter and stored at - 70C. Aliquots of 30 pl were
useidhianinoeiatevdnerise piconfiuect pellaeudtere monolayer using 24 well
microtitre plates. 25 1.5. RNA isolation RNA from organ material was

extracted with the RNeasy Mini Kit and from serum, plasma, cell culture
suferfidtewirgndaiacoitedasgittoty witeeed ivesp dical Rigbdvlir live born piglets

per litter, number of stillborn piglets per litter, number of mummified fetuses per litter and

number of piglets surviving through day 5 or 28 of age, respectively. The number of pig-
lets born viremic was determined using pre-colostral 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.



Kit (both Qiagen) according to the manufacturer's recommendations,
wosing/appssximately ;0 100 mg organ material and 140 | fluid rat@rpdpo6/050098

respectively, for each preparation. The RNA was finally eluted in 65 pl

buffer as recommended by the manufacturer. WO 2006/074986

PCTIEP2006/050098 10 1.6. Plaque purlftcation of virus Confluent

monolayers of Mal 04 cells in cell culture dishes of 10 ctn O seeded 48

hours 5 before were infected with the reSpective virus at tenfold dilutions

frgm J@éﬂ'cﬁ%ﬁh@ The cells were incubated for 1 hour with the virus

dilutions which were then removed, and the cells were overlaid with 30 ml

of Mal104 medium containing 5% methylcellulose (Sigma). Plaques were

pigkadafigrsfiveie 6880 Jaysandweie MEN (@ iasktoo/adahmpagipyersnted
in 24 WeI{AEIates. Virug% from these plates was harvested at about 50%

CPELHYS %Ss%&n,f &O%Sto further analysis. 1.7. Imniunofluorescence

5 assay Cells were fixed at -20C for 15 min using ice-cold aceton : methanol
(1:1) and air-dried 15 thereatfter. After tiop in P r
e
(Rur@vEssloodiogies shd/eUSRALdiRRbd 3:120080hapdBddifiechesuiolemesi gich lung
washes WilthRRS, 454D e s inseSaIRAMILE oAt PRH-DIQUS 0T BTG St Then the

gated secondary antibody (Dianova, Hamburg, Germany) (1 : 150 in PBS)

fofleidouaeresroar. fifre s fioha wdsnesdibropgis: Bt Hlire VBPRRT I s T

10 9IYERERGHHT B RONian 20 LlkandRipiRNe dale 40 RID Al QERSERIBER at 500 ¢
microscopy. 1.8. Diagnostic nRT-P and ns%ggC%%dla(gqgstlc £1x 107 cells
RTCh PURMAL QLPHEHRSA T CHEEPTHE! St SR FEr e prlE AR B ©
PRR3Y: RBVEU 640u@B ipaaitivg, savapies ivdrethe Dsiftjested fiorrapd - 196°C. For
fragment amplificatjon. The primer are.listed in. table 2. The, no
oSS Re s st S i SEUMAC T SR R bt ove s

Meatdcinabidsiachemicals) as follows: [5 RI total RNA preparation, |
*RT-PCR buffer, 0.4 MM dNTPs, 30 20 pmol of primers PLS and PI.R, 5
mM dithiothreitol, 1 mM MgCF, 2.5 - 5 U RNasin (Promega Ltd), | - 2.5 U
enzynieamixetie eldjustadrscsidial visiieletion ngel oEpe

15

About 0,5 e’ of tissue material was transferred into a tube containing one steel homoge-
nizer ballet in 1,8 m] of sterile PBS. The tubes were agitated for 10 min until the organ ma-
20 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 pm pore sterile filter and
stored at - 70°C. Aliquots of 30 ul were used to inoculate one semiconfluent cell culture

monolayer using 24 well microtitre plates.

25  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 QIAamp Viral RNA Mini

Kit (both Qiagen) according to the manufacturer’s recommendations, us ing approximately
30 100 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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wWoaoktionsswere as follows: 45C for 1 hour, 94C for 2 min andrSOrmBrRIes: 050098
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94C for 30 sec, 58C for 45 sec and 68C for 45 sec, final elongation step

at 68C for 5 min. The nested PCR reaction was carried out with Qiagen

Tay (Qiagen AG) as follows: [ 1 | RT-PCR product, | *PCR buffer, 10 [il
Q-solution, 3.5 mM MgC12, 5 0.3 mM dNTPs, 20 pmol of each EU-7-n-s

and EU-7-n-as primers, 2.51J Taq polyrﬁ%rase, adjusted to a final volume

of 50 | with aqua dest]. Cycling conditions were as follows: 7 cycles with

94C for I min, 58C for | min and 72C for 1 min, followed by 30 cycles with

94@. BlayunittEREFFOTHHHS min (no annealing step), final elongation

step at 70C for 5 min. 10 Positive samples were then subjected to nsp2
fragment amplification using a one-step re- verse transcription PCR wit
pfirdtecaUnpnloyes of Qﬂﬁoﬁﬁﬁe}lﬁlﬁég‘g? LRrRAEheS ?&Iligﬁ)ecr%n nseee’é‘i'?eoipl{l8 hours
RIRGR/&i (Qisgan)iastiellevwsc{R@virRNAtartpadilivions ffoRTLPOR 10, The
buffer, 5 pl Q-soluytion, 0.4 mM dNTPs, 2 ol of each primer, -5.U
R‘F@H§iwe(’i5r‘8ﬁ‘f§§t§; ﬁof ngﬁlﬁéV gégee‘ﬁ%sm%ﬁnﬁ%’ﬁsaw justec {%rgg% mrargovgd’ and the
volime &t 20t Mmith DERGniretiidal 64 na diest]co@yaling TonditibylsalieiesaSigma).
fallows: 50C for | hour, 95C for 15 mj -
DO Ade P e o B e e enolavrs i
72€ et HateinVa0sThembste p PERvasdeisestah st ehame d BaGRkmdyas subjected
Polymshass.tRiagen) and the primer pair EU-la-2061-s+EU-la-2574-as as
follows: [1 [1 RT-PCR product, | *PCR buffer, 10 pl Q-solution, 3.5 mM

MgC|[, 0.6 mM dNTPs, 20 pmol of each primer, 2.5 U Taq poly- merase,

adjysted 10, aAinAl om0 | with aqua dest]. Cycling conditions were
as fol- lows: 8 cycles with 94C for 1 min, 60C for 5 see, 50C for 5 sec and

68C for 45 see, 25 followed by 50 cycles with 94C for 1 min and 70C for 1
mir:(RQveRBRING sten), finab slengatiphstendalcZO farchani.(THeand air-dried

nested Clz}9 rimers were el ted,with M13 g 4 Q% ﬁﬁj@@%{gg ecific mono-

nﬁ‘&‘fé%ﬁ%é‘ %eﬁé%éf%ﬁ‘ 6?%%%#;%18&1’1%%? %oo /074986 ‘{’

POoaP2066/5008 17 (Rural Technologies Inc., USA) diluted 1 : 1000 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}, 2.5 — 5 U RNasin
(Promega Ltd), 1 - 2.5 U enzyme mixture, adjusted to a final volume of 25 pl with DEPC



12 1.9. Nucleotide sequencing Nucleotide sequencing was performed on

wibenestadst CR products which had been gene r- ated with pripgerg: #8ée/050098
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25

contained an M13 tag, either directly from the PCR reaction or from 5
PCR products that had been excised from agarose gels and purified with
the JETsorb gel extraction kit (Genomed). Sequencing was done using
the automated sequencer LI-COR DNA Analyzer GENE READIR 4200
(LI-COR Inc., Lincoln, Nebraska, USA). thleo tide and deduced amino

acid sequenc th AI I I
RS LR RS Mooyl LR e 9 e i
Saiiiate G@ips b WECISy3ents IR, @aﬁ%mrmé&r@Qnﬁ@sqnefsm@@qgatwn

P%B anayeisof ?H—Jﬁsﬁ‘%ﬁf LAQRE @t%&@éﬁ&%@&@%ﬂ@d%mwﬁ{@l%ﬁﬁq (Qiagen

vaccme 15 A via] contalnlﬂg 10 doses of freeze-dried Porcilis(r) PRRS

mddiled Riovacking REPFR eorstiutéBCRRuEnmil drliene s RnaM MeCl2,

was iR e o thisopelttion BOtWas sdETRstacigamatficatiomed fugymerase,
nsp2 fragment by RT-nPCR as des |bed RNA {rom another Eu

S ke PIRRES £ DA ALEASSH ol SRS WS AStSiiRagovs: T
ascas Regiteccestiohin, thgcamiel em@rﬂmemmhrammmfamMepmamcycles

B 56 xpected. 1 r t, and was ol
contth gl st e<€(1Vf{3|})rflowe ef?%é h:F I‘lelli m}s%rrlln 8P§ ncl)ltaille?(ﬁ1 %aﬁ’coﬁ’ sepat

pradictonstead, it showed a double band in a regular 2% aga- rose gel
W|th one band at about 430 bp and the other at about 350 bp (see figure
1) 25 Both bands were purified separately from the gel and then

squsdted scomplas| ecticlthee suhipricdrig B3RS S DS tRRTHBIRPETRC -step re-
pr%g}é%:&ﬂ@& ?r%%'%ﬁ‘& PMRARA BUne Deckeqtds ﬁ;e%!%ﬁ;@-% Ly %ﬁ@‘blagen

Virus; however, the sequences obtained were somewhat am V\guous

and
thpretrieRESRIFHO Barm o Ldlansshbt BERNYSRATRAEIIP el RerRIdRePuffer, S
degidedJRuBlaguenRurix e, Yvacsns §T eldepdenbdle sut shattiesin (Pmmega) 1ul

2(r)n@bel%¥éegsgwwere %ﬁg%@o gé;g«géb%ggimls%gﬁrr]neeogfs 2%:’:1&%%%56% treated aqua dest].

Cycling conditions were as follows: 50°C for 1 hour, 95°C for 15 min 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 ul RT-PCR product, 1*PCR buffer, 10
ul Q-solution, 3.5 mM MgCh, 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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2.2. Characterization ofplaques obtained from the Porcilis(r) PRRSvaccine
GirdssAaRiss a vial containing 10 doses of freeze-dried Porcilispig-PRRB&6/050098
vaccine was reconstituted with 20 ml of sterile PBS. The reconstituted
vaccine solution was incubated with confluent 5 Mal 04 monolayers at
different dilutions as described in Materials and Methods and then overlaid
with methylcellulose containing medium. Plagues were picked after 5 to 7
days of incubation and were grown in 2R well plates on Mal04 until they
S|]09Wﬁd. (()%Fc’lqufL?ek’)?oH?t 50%. The cell culture supernatants were then
hariested aid Siréd af-70c. to A total of 47 plagues was subjected to
further investigation. To this end, RNA was pre- pared from the

syRRIaAiants REHE st PpS3aeR-0 3R hovRlliliptesrandwas whesh fkdRden gener-
nPCR amplif ication of the nsp2 fragment. The resulti%g?ﬂlz%ge%{%jucts

wiSre spRIpBETSIA SRR a8l e g ey K tefsiiog or from

Apeft foautharmixed repwrtionsremishawesgasahdyriis witvhdappiog gel
plaques, four s ecific(ﬁ? ulations wereéound (‘iln 56thu osiz erangégae%er LI-COR
aBERSE8 b (ADPREL T BT IERE I A0S SEpE oo e I el hSh!

UGS Af SeReeprREe RBATH 42008 Bre sioina. jifiguie, Nebrmskautlgdjidsucleo-
sequence, of one representative plaque fr . G} r
RS s mer AR S con e
followohg NebritkayBIRA Rand ihai B PISG 36 noftseraprekietioHiiachspottware Ge-

plfqeql%esgaelgzi&glggg@ﬁgaggonbggque no. 31: deletion of 153 nt; and
pla i nt. The

que ho. 45: deletion of 222 nt. The nuceotide sequences of these
plagues are shown in figure 3. 2.3. Experimental infection of pregnant
SoWg Wilfesthe Porcilis(r) PRRS vaccine 25 Reproductive parameters
Upon farrowing, sows 7062 and 6677 which had been vaccinated with the
Porcilis(r) PRRS vaccine on day 90 of gestation, showed moderate to

severedrRIAducive failpe (rasHable i) froe piopordan bPaeadanthe
weak born animals was 62.5% in litter 7062 and 44.4% in litter 6677. In
addition, until day 5 post farrowing the four live born piglets from sow 7062
WOV Q61074886 POFE PRHOGI0T000 Botedliah PRR Sveerifiedripigiacsintoyres re-

thceors18\1,¥ut66 7intg1i§8'nTlho% ggé%ﬁaﬂﬁgsﬁﬂlgt{gﬁsp%&pg&%@ 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.



table 5. In conclusion, 5 days after farrowing only 29.4% (5 piglets) of the

wpiabatgowiébén both litters still survived. 5 Six sows from group BdayE@aRe/ 050098
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after infection with the PRRS field virus isolate 92045. 25.3% and 26.4%
of the piglets were born dead or munmiified, respectively. Out of 42 pig-
lets horn alive, 24 (27.6%) piglets were born weak and only 18 piglets
(20.7%) were born normal. Similar to the litters from sows vaccinated with
Porciliss, PRRS on day 94 (+/-3) of ges]tétion, only 29.9% of the piglets
b(}r %91%!gcezdi*i%c9t'cs)p \ég[s )’a%{%%kné?}%‘?n‘é’%ﬂé%@’%@ﬁww lv}/cgzﬂg virus
challenge In ected ik 6r0 p 2 farrowed 72.9% normal healthy piglets.
16.7% and 6.2% of the piglets were born dead or mummi- fied,

regpSGLYSi AhaHEl $0WRA3N IvatRldhei pigleisstntit kB 22iaé 886 reconstituted
only 2 piglets from other litters died during that period. Thus, 683? of the
? £

pitjei 3B emhafctieienP Bye P deesns e iPRA ol Omaahgis TRk ayh confluent

€

\évmgga Hﬂ&’fﬂf' wpatheaemicRRIS feldyitsivetnte 192040/sunviveetiinkiland then
ay 28 of age. Virological investigation ofclinical samples 20 Sera fr

B R B s S B R e kS Ao 7 days of

waieibaxamine s éos ghewpraseheeldpRRRGWIPIOR wosithay showsids (RFen f about

SUPMURL Q,NUGIRRLIE SEAURRGIR Aldb RSN iAN bR amEs Band 7

and also ot the nspf ?rggment.&l' e results obtained by PCR and virus

isolation are listed in table 6. 25 In the two sows 6677 and 7062 that

gg%a? JERF QMG RIS UPTY B%rﬂﬁﬁ*&ﬂga%ﬁmﬂ%@%?mﬂ was pre-

F5 and 7 sequence ideritical with Porcilis(r) PRRS, meaning that no

othPIPRR YN ShREAS R SREPR s A4 albP e e RSl iy RT-
foppdrn Al tead HO5R (SIS M eRW HORSuRRY POR praddoweRigitlyzed on a

from sow 6677 (50%) reacted positive.. 30 All weak barn piglets.from sow ..

7682 %ﬁf%%%‘éf wéaﬂllsa%ﬁmré&zai LSRR %%gﬁﬁ?/drr% Rlions
barRigiglets frmnsBWGSs byielsatnpasiivesPOR spsuife ywhpotivasewesei found (in
Wt e%?z%%%éé %?%&%E@%%?Qﬂ%%?g ?(? bg' gnd 347 bp, respectively). The PCR prod-

ucts of some representative plaques are shown in figure 2.

The nucleotide 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% in
litter 6677. In addition, until day 5 post farrowing the four live born piglets from sow 7062



feed as Porcilis~ PRRS by sequence analysis even from samples taken
wéelpmeplgstrum uptake. Thus only 4 out of 17 piglets (23.5%c¥at82006/050098
found to be negative for Porcilis(r) PRRS. For the nsp2 fragment, every
sample showed a strong band at about 347 bp which corresponds to the
shortest variant of possible nsp2 fragments that can be amplified from 5
the Porcilis(r) PRRS vaccine (figure 4). Most samples also had a very
Weak band at about 434 bp; only plglet17‘062/43 10 had a strong double
TR g Ifisrent é;]} 3LAIRGNARIS QLAY MALAIR|L A S IHRA SOSR WBIR are listed in
|nves |gate or the é gem- type of PRRSV and for PPV, BVD, CS
BBhE Priv, PEUBIGIN, RE\IRCTarsypng o1y YAV (EN) é\R/ﬁE?f%l%ts within
wellias Rl LeRQsRIREPP-, Chlainydophila spp. and Chlamy- dia spp. All
these investigations yielded negative results. Virus isolation on Mal0O4 and
on porcine alveolar macrophages 15 Lung material from five piglets of

5 eeshsng RS @@hiegt%@wyaruﬁasaleﬁ@mammmemwwme|'s<ama 92045,

orcme alveolar rop es choqgsing two dea rmnan e

O RIS i B, B S G A M o Tap ey Olfor 42 pie
hwﬂacu@enbzed 314(3{25165%6 piilleredegamsusgensiomiyds nsge£620.7%) were born
mocul tiQn o one al04 I 194 (+
T L B S an (Y
infruesativoreste?it8%a ssalewitiahdPRRSWSAecific monoclonal antibody
SDOW 17. Out of the ten organ suspensions, four yielded a cythopathic
effect and positive staining results on both Mal104 and PAM cells. The

reinainingeaintsh el sableeBRTsy alille rasdithabnse iieirdy fserogp 2 farrowed
FF@%%MM&%%@@@ m%m@n%afeﬁefmmwmmmlmmm
S

culture super- natants from both PAM and MalQ4 eIIsIgz Aé Iv 2 piglets
s PR} 1Y OYRIIBS AT RElFEMRY OPRE RspE> o - Pie
fragmenicNuaaatide @eﬁigenm@rmdhmﬁbaﬁ)aw ?hPﬁig% prathattd with Ingelvac

conflr V|ru PorC| The ns
1d lat
s o e SRS AR EBA SRS SRS et yirus isolate
detmmmrvm nnlmlelayldésafa@ewo 2006/074986 PCT/EP2006/050098

16 Resulting out of these experiments, it can be concluded that the variant
represented by

Virological investigation of clinical samples

20
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.

25
In the two sows 6677 and 7062 that suffered reproductive failure, every PCR positive sanr-
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.

30  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 veri-



plaque 45 and deposited under ECACC04102701 is preferably

wiEsRRSIRIg; for transplacen- tal infection and the reproductive per/Ep2006/050098
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performance reduction observed. 5 2.4. Analysis of the nsp2 amplification
product obtained from. samples ofpigs previ- ously vaccinated with the
Porcilis(r) PRRS vaccine a) Samples from a farm vaccinated with Porcilis
PRRS to A PRRSV field virus negative herd that regularly vaccinated the
piglets with Porcilis(r) PRRS at the ageléf 6 weeks was investigated for

PRRSV-EU. Te les each were taken from p ostrum
iR e T S A S

suﬁahagfﬁmnﬁhmmsnﬁéamg:ﬂmmﬁ@@mm fremstitngbs peerarsdor Porcilis®
%}1& ﬂlsa"alght;gamm RREGIBE LHANMISA ANBRRRS by which
oin ectlon Ellns at Vet Microbiol 2004, 98:159-163). A PRRSV-

sp@a:crspcmdk MP‘@RS}?}%@H& CiRn @%Dq%ﬁwgdwﬁlfrﬂafﬂ?m)ﬂ’gﬁf%‘?ﬁ&m i fiom

apimals.hefopKacHnatiopsald 43-kaad 1&%@&@@6 feveyeaiaRbaRd at about
Upon RT-PCR amplification of the nsp2 co %Efglon from the PRRSV

pé%ﬁ‘tl% samprelst dARFPIGihad - pipre f%\]&lgl products were

obtained: 8 samples yielded only the -347 bp product, 4 samples only the

-434 produc and 4. samples the. O douple band of 43 eno-
sgﬁ{d?g fs0dah %a%fgg ké pro%cat (sgg %rﬁ%\ggreﬁéee%%%ig ée%?c?r?ms geno

copel mmwm ifortIRE, BMDe(ﬁtSﬁNPB’NWS RIECRESE (SENEEW/B BY , swPara-

which sh h
Ie’ﬂgfﬁ varation |nf f},sgagn%ﬁpa%%o?n ou? I}agégr%%tllgﬁ ggﬁﬁ tytpait}ll Za?%&hlamyw

bidiedpand isbese sanspiEsiovhivieided trgetivsansulisfor diagnostics from

PRRS suspected herds and had been PRRSV positive in routine

RT-nPCR was subjected to nsp2 fragment amplification. Ampllflcatlon

prGEUEES st kS ahveglamacronhagesaletions of

varying Iength were found in 30 7 % of the analyzed samples, WhICh in 30
dicates a total frequency of at least 12.7% nsp, 2 deletion varlar11t I& ts on
fidngrmaeag! &oga dviuigen T@)ﬁhﬁf’%ﬁ’@\?@(@%&t (f & PRHER A SURG

Witk the Rokciiig(ohpRRise\dheaine EoRRAEA) CHEGMP G0 ERR0SBI0EESe live

17 Sonsl tmg&g&% Ols'lob\lze s?g tra 18%3"315%1161 1quojf ?&l}xg%% 831?&?'4}{cpgenle

ﬁltered organ suspension 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 Mal04 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.



regular 2% agarose gel, or a band of 347 hp. A selection of samples was

wihesefargssib- jected to nucleotide sequencing to check whethgig$8006/050098
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PCR products were in fact derived from Porcilis"O PRRS vaccine virus.

The results are shown in figure 6 A-C. 5 Table I: Study groups and

treatment Group Sows n Vaccination seven days be- Vaccination /

Infection at day Dose fore insemination 94 +!- 3 of =estation 1 2 -

Porcilis(r) PRRS > 10 T TC1D5e in 2milfm. 2 6 European field isolate
10 TCI ass Ingg!

%FSB R L8 iSoT atengff% ) &pér{%e C%\l pasizgge{)tﬁz%n%%&r{lnk\ér? sented by
nphaiper 45 mpnmemm&%@mamﬂamsaﬁwawT%@?bbrfﬁféfansplacen-
SEIUSRSES IO ORSAINN A2 BTRER prgaisiNae Seauence
Purpose PLS ATGGCCAGCCAGTCAATC RT-PCR ORF7 PLR
TCGCCCT_AATTGAATAGGTG RT-PCR ORF7 EU-7-n-

(T)%@%Ay%% f@@&&%}ﬁ%&%@%@%&&%@@%mmﬁa of pigs previ-
sE

CAG GMhdﬂ%’@ﬁ*ﬂ%@ﬂ’d’@cpﬂﬁlﬁéﬁﬁdm&éGGCAGCAT nPCR

ORF7 as EU-la- TGTTGAAGGATTGTCCGAGCTCC RT-PCR 2058-s

ORKla, Bl 12, AGATCCANBRERMCTSATR RT-PCR 2683-as

TGTAAAACGACGGCCAGTTGAAGGATTGTCCGAGCTCC nPCR ORFla
A PRRSYV field virus negative herd that regularly vaccinated the piglets with Porcilis®

PRRS at the age of 6 weeks was investigated for PRRSV-EU. Ten samples each were
taken from piglets aged 4, 7, 9.5 and 13.5 weeks, respectively. In the 9.5 weeks group,
three piglets were suffering from the Postweaning Multisystemic Wasting Syndrome
(PMWS), which is often correlated with porcine circovirus 2 and PRRS coinfection (Ellis
et al, Vet Microbiol 2004, 98:159-163). A PRRSV-EU specific RT-nPCR product was ob-
tained for 1/10, 7/10, 9/10 and 7/10 animals before vaccination, at 1, 3.5 and 7.5 weeks af-
ter vaccination. Upon RT-PCR amplification of the nsp2 coding region from the PRRSV
positive samples, only Porcilis® PRRS typical PCR products were obtained: 8 samples
yielded only 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 producf (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 in-
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,



WEARGAMECAGCTATGACCATCAGAACCTGGGTTGTCGG NRGR.ORE)

5

2061-s EU-| a-

2574-as For the nested PCR primers, M13 tags are marked italic, while Bs00s

the PRRSV specific sequence of the primers is underlined WO
2006/074986 PCT/EP2006/050098 18 Table 3: nsp2 PCR results from 47
plaques after | passage in Mal04 cell culture .............cco. vevveiinnnnnes
............................................................... LT s s e

. sonsisting of a (double) band of 434 i TS BRI Camme asiyeys differentiated ona

- regular 2% agarose gel, or a bandRIBBHIELPOA SEECERR & 36npBUB4sBhetdf@d sub-
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Zec?tgc’i Lt‘r(? fufrc écﬁlgdess?éc’;ée?ic?né’ t05 &éék'WhéTh'e'r these PCR products were in fact derived

SO CTDNCER ETHUIO“'OTCIDwin

prpduction param at Bay.m.

94 7+-) With challenge and vaccinated / ¢Faltergdcdarnirs@209faup 8w 1D in
il

Il Piglets born aliye Piglets born Piglets-¢HE¥kotal-piglets-ali PrulEA
can
€

Lvia... e
Y 1 e o C U\T25>) \Y LAY .72 ;
NGimal Weak De RGNS il 5 / 36 OBA AL 25 DOA 1 70838 A

| 40 BE LT D imrddlsdir i ean@masbp 4.0 1.5 3.0 3.0 2.5

Table 2: Primer sequences for generating nsp2 RT-PCR products

Name Sequence Purpose

PLS ATGGCCAGCCAGTCAATC RT-PCR
ORFE7

PLR TCGCCCTAATTGAATAGGTG RT-PCR
ORF7

EU-T-n- | TGTAAAACGACGGCCAGTATGATAAAGTCCCAGCGCCAG nPCR ORF7

s

FU-T-n- | CAGGAAACAGCTATGACCCTGTATGAGCAACCGGCAGCAT nPCR ORF7
as

EU-la- | TGTTGAAGGATTGTCCGAGCTCC RT-PCR
2058-s ORFla
EU-1a- AGATCCAAAGGCGAACTGCTG RT-PCR
2683-as ORFla
EU-1a- TEGTAAAACGACGGCCAGTTIGAAGGATTGTCCGAGCTCC nPCR ORFla
2061-s

EU-1a- CAGGAAACAGCTATGACCATCAGAACCTGGGTTGTCGG nPCR ORFla
2574-as

For the nested PCR primers, M13 tags are marked italic, while the PRRSV specific sequence of the

primers is underlined.



total 171183 6/065 % 64.7 47.0 17.7 35.3/0 35.3 29.4 2 6746 16 13 2
wblaodorHsd008 13853 3/226 7076157 254/425 7086 d319%:Pbd0500
98

36 7091153124/812 7145152024/911 Mean14.57.03.04.0
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
38.129.9366781110911/019 693076511/060 69556330 3/0
03 709596602/115 715815121201/2012 Mean9.67,47,00,4
1,6/0.8 1,6 5,8 Total 48 37 35 2 8/3 8 29%77.1 72.9 4.2 16.7/6.2 21.6 60,4
WO,2000/071880 RGHERGOIG/0R00E A2 Tphle,: (iivienl asaessment

of the 0 fSpring of the sows vaccinated with Porcilis(r) PRRS on day 90 of
gestation (group 1) Sow ID Pig ID Day ofage 012345 6677 4300 - - W

\”'PYﬁ’R”f)r'é*t?ﬁ’dt et EP DIEU 4302 W Mia o8 3US:- Plaque no.

566 bp 5 3658

~ 434 bp 10 24,217, 32,43, 46, 49, 53, 55, 57,
59

ZHT6 op i 3

~ 347 bp 20 8,9, 10, 11,12, 13,25, 26, 28, 33,
37,38, 40, 42, 44, 45,47, 51, 54,
56

Mixed 14 1,2,4,5,6,7,15,16, 18, 30, 34,
35,41, 48, 19, 50, 52

Table 4: Comparison of the reproductive and production parameters of sows vaccinated

with Porcilis® PRRS at day 94 (+/-) with challenge and vaccinated / challenge
controls
Group |[SowiID|n Piglets born alive Piglets born Piglets died Total piglets alive
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 55 40 1.5 3.0 3.0 2.5
total 17 1 8 3 6/0 6 5
% 64.7 47.0 177 35.3/0 35.3 294
2 6746 16 13 2 11 3/0 7 6
7008 13 8 5 3 32 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
% 483  20.7 27.6  25.3/26.4 38.1 299
3 6678 i1 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




4304 W Died 4305 - Died' - - - - 4306 W - W,A W,A W.Dep W,A | Born
weeRdshR9gsdead 7062 4307 W, Dep W, Dep W, Dep Died' 4308 MpRi60s0098

4309 W, Dep Died 4310 W, Dep Died' Born dead 2 Born dead 3 Born

dead 4 Born dead W = weak, Dep = depressed, A - anorexia Piglet 4305

died on day | due to a blood taking accident. 5 Piglets 4307 and 4308

died due to agalactia. }Piglet 4310 showed severe signs of pneumonia.

WO 20061074986 PCT/EP2006/0500989 20 Table 6: Virological results

from sows vaccinated with Parcili at + [

G BT B g R B bR s P PRRS

PRRS Pmd@@ﬁ&ﬁgeaaﬁﬁﬁgiﬁw by sequenc- MLV on ML.V on SowlPi

letD-Materal (. \,R) = PAMs*Malo4**—6677 serum, da 0 ne nd. nd.
rr§°w [A)rum l‘?/ 9 Dgy ageu SertHi; du.y 4 |Ju§ yes o uu. SETUm,
day of 0 ‘ 2
6677 4300 - - 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 | Died?
1 Born dead
2 Born 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.



5

farrowin os ves nd. nd. 7062 serum, day 0 neg nd. nd. nd. serum, day 7

WM& PWdegd. serum, day 14 pos ves nd. nd. serum, day of fgFrqWipa Q5050098

yes nd. nd. 6677/ 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 pus yes pos pus 6677/4302 lung tissue pas yes neg neg 6677 /
4303 hm tissue os E9 os os 0677 / 4304 lung tissue neg nd. nd. nd. 6677
/4305 lung tissue neg nd. nd. nd. 66774806 lun tissue ne nd, nd. ad.

7062 /| lung tissye pus yes. neg neg 7062 (2.lung 4 PUSRYES

70aRle193 tdafﬂ%félofSS\?ﬁ%?ﬁ%@nsé’ et g&cf%ﬁ%gﬁf%gﬁza&s yes ndé?%gd. -9
7062 / 43%@5@@&@@@1@83@&@05 pos 7062 / 4308 lun tissue pus yes s

s 7062 /430 9 lung tissue pos yes neg neg. 7062/4310 lung tissue Pos

S lon nq 5ot done The PCRTTagmennt ORI [rReiiinaly geriatmeldtes of
|anI]rF1)c')As|;£/|lc PCR was seque 1%;%& %II eisifiates ob1d1wet§#?d?ﬁsl\ﬂ,§4°lgﬁs PRRS
N S wefe se - i i i
i oo L paZe T e cenhilh

6677 serum, day 0 neg nd. nd.
serum, day 7 pos yes nd. nd.
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.

nd: not done
*: The PCR fragment of the routinely performed diagnostic PCR was sequenced
*ok All reisolates obtained from MA 104 and PAMs were sequenced in ORF5 and ORF 7

and were identical with Porcilis® PRRS



Table 7: History of samples showing an nsp2 deletion PCR product; cf.

W"B%ﬁ@/@ﬂggm ...............................................................................
Origin H.istory ID oo e e 115502 . Hung;rg‘ilziggz@%%osoogs
d.p.i. gnlmal vaccinated with Por- cilis(r) PRRS in a controlled study
experiment .. ......... 159160 Great 1 2003 non-vaccinated piglet, 4 weeks
healthy piglet Britain old, in a herd that is regularly vaccinated with
Eorci:is(L)YPRll?S ......... . 159178 Great2)003 piglet vaccinated with

orcilis [ ira-

2B, T Eé%ggg@%n gré%s "'%‘I%%)H%ﬁ'iad”né? RRSCH 6430€ gf Fiyipeks

..................................................... eeyerereriareiann .+ .. .... Table 8: History

Jggg{‘gmeiﬁwmg annsp2 deletion PCR product ", Fidister$B
ID .............................................................................................

“FF5502 -+ HungagMpIBo4rign History 15 115502 Hungary@@@uvaazmqsqd with Por-
animal vaccinated with Porcilis(r) PRRS in a con- trollewét&dy%&ﬁéﬂm@ﬁﬁtroned
159176 Great 2003 piglet vaccinated with Porcilis piglet Eushicswisgment

regias Biiain PRRS0a8theageofifawé phele24 vorskdisemsdhy Piglss post

accinatioBritain........... ..... old,.in.a herd that is regularly -
...................................... - vaccinated with Porcilis '
"PRRS
159178 | Great 2003 | piglet vaccinated with Porcilis® | piglet is showing respira-
Britain PRRS at the age of 6 weeks, 24 | tory disease

days post vaccination

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

Sample | Origin History

ID

115502 | Hungary | 2004 | 33 d.p.L. animal vaccinated with
Porcilis® PRRS in a con-
trolled study experiment

159176 | Great 2003 | piglet vaccinated with Porcilis® | 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
(1D
. 159161 | Great 2003 | piglet vaccinated with Porcilis® | healthy piglet
Britain PRRS at the age of 6 weeks, 7
days post vaccination




Table 9: History of samples showing an nsp2 deletion PCR product; ¢
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Histqry Sample Origin ID 159161 Great 2003 piglet vaccinated with
Porc!lis healthy piglet Britain PRRS at the age of 6 weeks, 7 days post
vacm_nation WO 2006/074986 PCT/EP2006/050098 22 CLAIMS: 1.
Vaccm_e_ aga_inst porcine Respiratory R Broductive Syndrome (PRRS),
comprising live PRRS virus, character?zed in that it contains one or more

o(f:tlthi)\e}]ﬁgRS virus strains 5 that have been deposited on 27 October 2004

1the Euro_pea_n Collection of Cell Cultures (ECACC), Parton Down,
Salisbury, Wiltshire, SP4 OJG, Great Britain, under the Accession

Nu mg%afé%&gd ' tf%l&ﬁ?@%s;ﬁﬁ&@@@ﬂrb@ﬁ&ﬁ& SydlBEOACBRIGRROHsINg live
or a descendant of one or more of the aforementioned srainSp@RIODAYra;
togethRR WIS, ﬁHWSEéEﬂiEhﬁV%%ggﬁ Wi earmer. %?Er@tytﬁe strain Horains

depositedavodemldfosiBc oas @riNben DI ESACE: Garaxero L allegtigi& el

of claim 1, coptajning the PRRS vir ' QRS )
unde?%ﬁ‘geﬁ\é%?é&s%’ a m%nersog&ﬁé%% (%Ql%@%%g %{g‘fgmloz%gz%m’ under
and a@m@smmrsm@m@wh@am&iﬁ%\ﬁ@%é%@%fﬁ%é@cc
Cont%g N9 %djuggmendﬁa}(tatﬁ%ﬂg S Glaim Snwhereindheoadiumssoptionally

T
a-toeop&herol acetate. 20 5. Vaccine of any one of claims 1 to 4, whjch .

comprigebea freaekhteu ORISR MRE RS, B! RO e 81191 deppsifed under
which,is any.Qne e e BRR s ratns that have been depos-

7 Vaccine of claim 1, containing the PRRS virus strains that have been deposited under

the Accession Numbers ECACC 04102703, ECACC 04102702, and ECACC
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, ora 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.



ited on 27 October 2004 with the European Collection of Cell Cultures
(ECACC), Por- 25 ton Down, Salisbid;, Wiltshire, SP4 OJG, Great Britain,
under the Accession Numbers ECACC 04102703, ECACC 04102702, and
ECA@C 0?133 704, or a descendant of any one of the aforementioned
strains 2 Nt oFRiNgra asena B ShiBrERgraamBaG ot orrsHiE
of a PRRS virus strain 30 according to claim 6 with a pharmaceutically
acceptable carrier. 23 8. Use of a PRRS virus according to claim 6 for the.
an f%“c“tﬁ}feHSPE‘RF&&?HE?@%&WB%%%%’N%%ﬁsﬁﬁ@%ﬁ'@‘éﬁ%@fé‘msmn
contaneigiadreezediied sampasitien: ascRicinsHRERINMR APl SoVaRther
for reconstitution, and optionally further containing a leaflet or label
comﬁﬁ&ﬁﬁ“iﬂ%ﬁd%ﬁgﬁtso&aac}?é.C?@%H@HBWHE}S&%F&% 9, wherein the
solvent contains an adjuvant. 11. Vaccine according to any one of the
foregoing.claims chara(fterised in that it contains at least one further
aﬁﬁgif ACSHAR BT a g Sl SIRRCInY g‘?%%’&é@%?ﬂ&’?% °RBtEBR AGadiuvant.
P01-1833/WO SEQUENCE LISTING <110> Boehringer Sngelheim
Vﬁ3 dica GmbH <120> improved PRRS Vaccin? 5<130> P01-1833 i
<16CHIARE GBI ARV ISP 5 he foregipg Glauny: shpmciarissd paet it
<213 heicing RepredudiivédrespisatonsByneigme ¥ipusind@@abe hich is

ccaaggttﬁgﬁlggpgctgc 18
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<210> 2 20 <211> 533 <212> DNA <213> Porcine Reproductive
Respiratory Syndrome virus <400> 2 25 :gaaggattg tccgagctcc
aaacaggcca tggcccttct ggcaaaaatt aaagttccat 60 cctcaaaggc cccgtctgtg
PO l_gggg}g%acg ggtgtttccc tacggatgtt ccagccgac: 120 tcgagccagc atctccggaa
ggccccaaa gttccggegce tgcetgttgte ctgtgttcac 180 cggatgcaaa agagttcgag
gaaacagccc cagaagaagt tcaagagagt ggccacaagg 240 ccgtccactc
tgcactcctt gccgagggtc ctaacaatga gcaggtacag g_ggttgccg 30C 30
gtgagcaact gaagctcggc ggttgtggtt tggeagtcgg gaatgcetcat gaaggtg:tc 360
cggt.ctcagc tggtctaart aacctggtag gcgggaattt gtccccctca gactccatga 420
SEQ¥dadatal filtcaatage cgggaagacg aaccactgga tttgtcccaa ccagcaccag
<11 1805 Sl9ccacaac gaccozialg Agagageaag ggeccgacaa cecaggttet gat 533
<12 OngQﬁp?E&gﬁl é@%%vggcljg% DNA <213> Porcine Reproductive
<13Respiratarg Syndrome Virus 40 <400> 3 tgaaggattg tccgagctcc
<l6lgaadaggcca tggccct_ct ggcaaaaatt aaagttccat 60 cctcaaaggc cccgtctgtg
<17Gecchygasy gytgtiteéetaéagatgtt ccagecegact 120 tcgagecagc atttccggaa
aggccccaaa gttccggegc tgcetgttgte ctgtgttcac 180 45 cgaaagcaaa
<o (Agagttcgag gaaacagccc cagaagaagt tcaagagagt ggccacaagg 240
<2116cgtegactc tgcactcctt gccgagggte ctaacaatga gcaggtacag gtggttgececg 300
<21gtgagtaact gaagctcgge gattgtggtt tggcagtcgg gaatgcetcat gaaggtgttc 360
<2 13@9gt{&‘%é&ééetg@?@t’é%%ﬁééé‘é%g@?ﬁ@%@é@é&aﬁl’@%@&@cﬁéﬁf Yéctccatga 420

<40%3agaaaacat gctcaatage cgggaagacy aaccactgga tttg-cccaa ccagcaccag

Ccaada%cg@(g CIICCRGRAC gaccctigtg agagagcaaa cacccgacaa cccaggttct gat 533
PO I -1 833/'WO

<210> 2

<211> 533
<212> DNA
<213>
<400> 2

tgaaggattyg
cetcaaaggce
tcgagecagce
cggatgcaaa
cecgtecactce
gtgagcaact
cggtctecage
aagaaaacat
ctgccacaac

<210> 3

<211> 533
<212>
<213>
<400> 3

tgaaggattg
cctcaaaggce
tcegagecage
cgaatgcaaa
ccgtecactce
gtgagcaact
cggtctcagce
aagaaaacat
ctgecacaac

DNA
Porcine Reproductive Respiratory Syndrome Virus

tccgagetcece
ceecgtetgtg
atctccggaa
agagttcgag
tgcactcctt
gaagctcggce
tggtctaatt
gctcecaatage
gacccttgtg

tcecgagetec
cecegtetgtyg
atttccggaa
agagttcgag
tgcactecectt
gaagctcgge
tggtctaatt
gctcaatage
gacccttgtg

aaacaggeca
tcectggacyg
aggcccecaaa
gaaacagcce
geegagggte
ggttgtggtt
aacctggtag
cgggaagacy
agagagcaaa

aaacaggcca
tcectggacyg
aggccccaaa
gaaacagccc
gecegagggtce
ggttgtggtt
aacctggtag
cgggaagacyg
agagagcaaa

tggcecettet
ggtgtttcce
gttceggege
cagaagaagt
ctaacaatga
tggcagtcgy
gcgggaattt
aaccactgga
cacccgacaa

tggccecttet
ggtgtttcce
gttceggege
cagaagaagt
ctaacaatga
tggcagtegg
gcgggaattt
aaccactgga
cacccgacaa

Porcine Reproductive Respiratory Syndrome Virus

ggcaaaaatt
tacggatgtt
tgctgttgte
tcaagagagt
gcaggtacag
gaatgctcat
gteceoectea
tttgtcccaa
cccaggttet

ggcaaaaatt
tacggatgtt
tgctgttgte
tcaagagagt
gcaggtacayg
gaatgctcat
gtcecectea
tttgtececcaa
ceccaggttet

aaagttccat
ccagececgact
ctgtgttcac
ggccacaagy
gtggttgccey
gaagygtgttc
gactccatga
ccagcaccayg
gat

aaagttccat
ccagecogact
ctgtgttcac
ggccacaagyg
gtggttgccg
gaaggtgttc
gactccatga
ccagcaccayg
gat

18

60
120
180
240
300
360
420
480

- 533

60
120
180
240
300
360
420
480
533
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2 <210>4<211> 18 <212> DNA <213> Artificial 5 <4.00> 4 atggccagcc
agtcaatc is 10 <210>5 <211> 20 <212> DNA <213> Artificial <400> 5
15 20 tcgccctaat tgaataggtg <210> 6 20 <211> 39 <212> DNA <213>

Artificial <400> 6 ~0 25 tgt _aaaacga cggccag~at gataaagtcc cagcgccag
PO1- 9388905 7 <211> 40 30 <212> DNA <213> Avtificial <400> 7

cagga-aacag ctatgaccct gtatgagcaa ccggcagcat 40 35 <210> 8

2

<210> 4

<211> 18

<212> DNA

<213> Artificial
<400> 4

atggccagece agtcaatc

<210> 5

<211> 20

<212> DNA

<213> Artificial
<400> 5

tcgccctaat tgaataggty

<210> 6

<211> 39

<212> DNA

<213> Artificial
<400> 6

tgtaaaacga cggccagtat gataaagtcc cagcgecayg

C<210> 7
<211> 460
<212> DNA
<213> Artificial
<400> 7

caggaaacag ctatgaccct gtatgagcaa ccggcageat

<210> 8

<211> 23

<212> DNA

<213> Artificial
<400> 8

tgttgaagga ttgtccgage tce

<210> 9

<211> 21

<212> DNA

<213> Artificial
<400> 9

18

20

39

40



15

<211> 23 <212> DNA 40 <213> Artificial <400> 8 tgttgaagga ttgtccgagc
tcc 23 45<210>9 <211> 21 <212> DNA <213> Artificial 50 <400> 9
P01-1833JWO 3 agatccaaag gcgaactgct g 21 <210> 10 5 <211> 38
POl-ﬁ%?Rﬁ NA <213> Artificial <400> 10 10 tgtaaaacga cggccagttg
aaggattgtc cgagctcc 3B <210> 13 <211> 38 15 <212> DIVA <213>
Artificial <400> 11 tgtaaaacga cggccagctg aaggattgtc cgagctcc 38

3

agatccaaag gcgaactget g

<210> 10

<211> 38

<212> DNA

<213> Artificial
<400> 10

tgtaaaacga cggccagttyg aaggattgtce cgagctcc

<210> 11

<211> 38

<212> DNA

<213> Artificial
<400> 11

tgtaaaacga cggecagttyg aaggattgtc cgagetec

21

38

38



