WO 2010/025109PCT/US2009/054775 VACCINE AGAINST HIGHLY PATHOGENIC PORCINE
REPRODUCTIVE AND RESPIRATORY SYNDROME (HP PRRS) SEQUENCE LISTING 5 This
application cofrtl)ahr}{s} A seguence listing in paper format and in computer readable format, the teachings
and content Ofwhich are )hereby incorporated by reference. BACKGROUI@B%W@SINVENTION 10
TECHNICAL FIELD The present |nvent|on is generally related to vaccmes agalnst infectious diseases.
More particularAi i Ak G e fe!

Respiratory Syndrome (HP PRR@ga;mpat@@e@w@ﬁ@ngﬁmeétﬁ BACKGROUND
INFORMATION Porcine reproductive and respiratory syndrome (PRRS) is recognized as a serious
swine disease and is characterized with either reproductive failure in pregnant sows, or respiratory
tract distress particularly in sucking pigs. SRRUENT BisE&EEM Gas first discovered in the United 20 States
in 1987, subsequently found in Europe, and identified in Asia in the early 1990s. To date, PRRS has

Spread quIdW|d th the haracterlstlcs o eindemlc in those swine- cultlvatlnﬁ countries, causing
€normous eco rr'tci?: %"sggsae'g%ﬁ }S/% A The S oglga‘ljage Totfqgﬁﬁ§%n88tr%r APeBdductive and

respiratoriﬁ’%?ﬁtﬂﬁBﬁt@Qﬁh@%FﬂQ@?@V)WM{W@@@tﬁéﬁﬁﬂm ineeaerderitoeferrase-elevating virus of
mice (LDEV), equine arteritis viruB&AGROUNEOSFTTME meyEmegic fever virus (SHFV), belongs to
the family Arteriviridae within the order Nidovirales. PRRSV, a member of the small enveloped viruses,
“has a single- strand ositive-sense RNA (+ssRNA) genome of approximately 15.1-15.5 kb, comprising
at ledst 8 @H'}’é% E”élfpframes (ORFs) that encode about 20 putative proteins. The genome also

contains tWe untrenslatechtrgion L R)yatdath the @c@ﬁ@bifoa@m iWTedetal, QREIOREIa and
O L) Bimsalen S neeart ol ibe A TR AN AGHPIEAIAE B0 S RIS QL g e genome.

ORF1la is translated directly, whereas O IS tra osoma ITt, yle'?alng a large
ORFlab pBREPFBtRTh BHALTH SRSy TR S 5RES ﬁf@ﬁﬂﬁﬁyﬁ%lated to the virus transcription and
replication machinery. ORFs 2-7, located upstream of the 3'-UTR, encode a series of viral structural
proteins assewiated it IWWM)A‘T@‘W as the WO 2010/025109PCT/1JS2009/054775 envelope
protein (E) and nucleocapsid protein (N). These proteins are all translated from a 3'-coterminal nested
set of sub-genomic mMRNAs (sgmRNAs). Phylogenetic analysis of PRRSV isolates from different
geographitaicregicmsosoricwidedctesliaindicates the: gRIBRBCE obtoumingjcigeratypessiiype |
representifigsthe EMiQPeRn RIAIRNPE thelistarbyiigdiVa tﬁﬂﬁewg)‘?e J&W@&ﬁ@%ﬂ%ﬁtﬁm hern

American strain ATCC VR2332 %or the genomic sequence of see GenBank accession No.

AY1505647 S S Pt P& il ﬁljﬁklﬁga?‘gﬁr?;ﬂm\ﬁr‘tﬂ‘ YRS A5 B R8T M PR AN Tme studies
haveeshowiatemirORED anektawardn-Evadtirdd proteinrk (NSER)ddodhst getie (sp?2) $8ay. orepresent

the most gapeticaiisvatalesegionsinBRRAY GRNCHISH1SRE SWFSRIHACCRSSILNGRIWI32 or
SEQ ID NO {g f?ﬁthe seguence of NSP2 of VR2332. |t |s L?I also well documented that PRRSV strains

differ greatly ity their p: r’twgée?ﬁgﬁi%%eﬂ?%% B LRD S TSRy ée8tal b D llsIadR PERNbAginally
unknown ARRSdsgifed e agrrd Botivecandiissaeiwitis wyirstensus f PRI/ petistetboathishwitpread to

more thanb%&er%m@@ad@ﬁe@teﬂr@/en@w@pme mwt%amﬁeté%@w falalERsesfdifferent
from the %cal RR%hgu J\Peursvﬁduési%ﬁ\é% eas tedb g;h fever" disease. This
atypical PRRS pandemicwas initially identiticd’as agﬁog c |%””éynf§‘5%ﬁ§é g8 WA ESiRG Reurclogical
symptom&'{@¥rasisivering), high fever (40-42C), erythematous blanching rash, 20 etc. Autopsies
combined with immunological analyses cIearIy showed that multiple organs were infected by highly
pathogen SVs with severe pathological chan es observed T| et al., PLoS ONE, 2007; 2(6):
e526). Wﬁéggenorgﬂe a%alyi% ofg 2’ iSola eo ”\%r\ﬁ'rsese Sre’\]/‘r’(-':tsae H&%@%‘é %ﬁ‘ﬁ?\f%’é?a %re
grouped ifftssT Iﬂmé’h@ﬂiﬁ’ﬁ@?ﬁtﬁﬁgééétéﬁ-%@; £THiRRise strdieef PRRSVS6I5%0

nucleetideristesntity) Reafl thiil43d0teantelial2@ 0 #aabel IRIB R0 NAPRIRSHBY B SNkt higago). For
the genomif sRAURNGRALIAAR 88 AR MU NGH 0L RV 2eNRaNK Acgession N, FHT08726. It

was furthermore observed that these viral Isolates comprise a umdue motecular ia mark, r?amely a

discontinlio(e-aER tiREFSRREmI o Hcifis YA R rQeruRiEH oM DN Srehibarrbitg. wilsS ONE.
2007; 2(6)eeb26). D Thigh fevestatispaseciyrmobRERR S fFnbvisalsenerieiied lo-asit bighty pathogenic
S0PRRS it R RRRsalion oiPRES vis (RRRYIandmapulsg e dlvaseinga pgainst.

PRRS, either comprising modified live (attenuated) or inactivate have described in a
numBer JRAIBA 8BRS FFCTaT P98, W@%f@%@ﬂlm%*éjg%s%ﬁs wd %7@?89@3‘:7\?@%@ 96/36356).
In particuthe, WOT B3 OB 166 aisrleses vingthods b RiRRGvirgsdsietationthatitivabens adtesiatgon, as well
as manufacture of respective vaccines; and in particular the PRRS Type Il prototype isolate ATCC
VR-2332. WO 96/36356 discloses a particularly useful attenuated descendant of the aforementioned
isolate, obtained by serial passaging in simian cells; which has been deposited under the accession
number ATCC VR-2495. A respective modified live (MLV) vaccine product is commercially available
from Boehringer Inge'helm under the brand Ingelvace PRRS MLV. Another MLV vaccine based on a
Type It isolate is commercially available under the brand Ingelvac(r) PRRS ATP. An appropriate

strategy in the prevention of PRRS is vaccination. However, it has been hitherto unknown whether
vvacecination wotild he effectivie anainet HP PRRP< and what ivvne nf vvaccine eniild he 1icead <IUIMMARY




In a first aspect, there is provided the use of PRRS Type Il virus in the manufacture of an
immunogenic composition for vaccinating swine against the effects of a high fever disease form of
PRRS. In a second aspect, there is provided the use of a PRRS Type Il virus in the manufacture of an
immunogenic 90%%}:%%%83 for vaccinating swine against the effects of a hifh¥&véPeiEde form of
PRRS virus JX143. In a third aspect, there is provided the use of a PRRS Type Il virus in the
manufact@rvelbasmmpigiodeiocomisositisidfordesséNinghbhecincitienc aref air temataitys dfcelinical signs
of high feverdisease: lMIGEPR RS- 48 fauriRARRSE,HRaR S provided the use of a PRRS Type I
virus in the manufacture of an immunogenic composition for lessening the incidence of or severity of
clinical signs of high fever disease forms of PRRS, wherein said high fever disease form of PRRS is
from a ChitigdeuPRRS gt ad &RESEidsabitsdyumenidtient igatdaabicablediomolagiousito the

nucleic acighaagurneRaRf HB thiEnbs 143wd @éj&hg%%%éhﬂfﬁéﬁ%\é&%ﬂt% mERagenic

composition comprisi effectjve amount of a PRRS Type Il virus for vaccinating swine against the
effects of gﬁ%ﬁﬁ%\@%&@%@?&%ﬁ B%Jk?@? lbﬁ%@?ﬁ?ﬁ;g%ﬂle&@ IS8 MRAERPA ST HY fiventors
have mad¥RRa3Suipridingensstossptsacantiaied ssesiscoPPRREFyEen INGrés nTap®e ased to
vaccinate angopgiect suinadron the efactsiel highdever diseaststorme assecialsviipgrcine
reproductiy, pirato, ndrome. The identification of pr ctic.characteristics of attenuated
strains of b’%g% ﬁpﬁ)efh%éi%%\é %]g{g?lo%r}bsrg %(%Ufraiﬁ%g'n”[ gf %%g ﬁ%‘ﬂgrigﬁ??oﬁnéz’f?éﬁ{ﬁﬁéﬂ for HP
PRRSY. SUER8SFAECiAtLHARDr eristitrilt yrsgRim g Relp t6RERICotnepesbabititySovisstact of other
HP PRRSeetsbseakssimiangrtbosedhat devastatessha:smineinaustny: inrShina;in2096.and resulted
in the culli i1l IgS. t of the present.invention provided herein includes a
method of%gp%&%%{gﬁg g%@t’g&}?\ég% ngél%n% ﬁ@r%ﬁ{?h‘g {ehf?ér g%?%emé?ﬁefséver disease comprising
administering to a pig in need thereof an immunogenic composition comprising an effective amount of
an PRRS [y nusprelerablyas-atsawatet RRR ST ypgidhWruskidie compesiiny mayhfurther
comayise g phataces gy asehieblesaEel. Lhe ¢ompastionmay iyl pamprise an
adjuvant. The method may be used as a prevention or treatment measure.” Moreover, the
administr&Srefsisemeetiod dhio0miet LiRrrRRUhAPRIABY xRl eaRspoBIfierePE SO tiredyeisskbning of
the incideREER6T ousevarityaobiciinical wignsiet igivieyer diseasgHasns ofiRRRS TAS@PpREded herein
' 2 methaakies VBGRRARO BAUne ARINSiG HAD TaXCLIREASE RAMPIRING SN SIRRRGLID 2 Pig an
immunogenic composition comprising an effective amount’of an Type Il'virus, pre ergably an
attenuatedPEIRE B SETPRE e g&ﬁﬁ@ti@ﬂ%?ﬂ%‘&%@%ﬁﬁ@@ PREsrAReEeaRFacceptable
carries. Tredccdwiposiionaménstilvigrtivemcoohise anagdpyatbrSutivasddcinatioipwithgnseffective
amount ofihe IREUEPIRNIEARMPRATURRIWVHFRE I ' ing,of ing of or
severity of clinical si gﬁ f%ﬁg f ver%@iségse fo%ﬁagﬁmpF%%%F.é%géﬁg?g%égé%B%%c%%%c‘go9/054775
The high {Pé}aﬁsaj’agsgé"ﬁa@g f?&?m%i% OSSP oRERIE Fe pldbRIERIBISth M ResBiratory
syndromersPerisindhesd phede CtRB SN i vedpirate eyt orineTiyray | bandig ey path ogenio gidPtPRRS"). HP

PRRS or adighifeverdisansm rrrrey e delenisddnsning showina sinisa signs of opg,or more of

the fg\l}lowm%rgggggafg%glgod S ots;,SQé tgggl e, é%gﬁ%?%ﬁ% glanchiré%?%ar{s%eﬁs% ;?;Egt :Ernépln(iz,y

frequntly DBServed in ears, houth, no
include hitth TYdr @jrEMBI-tREREEDE aehepsinsin, BHFASKRE.cows hsthenaptamesessd shizering,

disorder imifae iRepisdianstaptoans diathramsheuHy PM@?WF% RSkt RERR ML, Another

aspect of the, present invention provided herein incl ethod of prophylactically protecting swine
from infec?fo%gvﬁ{ﬂ'rﬁPaB 8 880%%?1%%;8 f&%?ﬁ?srékﬁ§§t%?é Aiftited Hgé'é?ﬂ" ﬁngpﬁrﬁtﬁ{%enic
compositiePreon pasiHe e e sirrsarfrime’dl BRPR RSV BIperafeiras tpesfénably. peitaiteniated PRRS
Typesdl viRRREP A RRENRES that became evident in 2002 in China as member of the PRRS type 2
genotype is correlated with the so-called high fever disease. HP PRRS virus thereafter became
dominant in several Chinese provinces indicating a selective advantage in spreading within affected
pig popul RIFECEoR pRFEEL o Btk e FPIRR Y Vit 652 ngiaiiEaepi VHMPRPR RSa/RIS® RiSansitbart shall not

be limitedctararRRG Sndaifestrain Raringrauclephids sequensessubsiantizibnideatissl j0;SEQ ID NO:1.
Preferabl P irys is R s Straj ' i ially identical
o I e O g e R e B e of

to SEQ ID NO:1. Substantial identical to SE . | mean, he nuc dence of the
PRRE 25%A3E38fhin hrefEiauRy coMipride8 % G qtisrce9se tReibadss % SrRRD0YiRdatiEsEPto SEQ ID
NO:1, prefeliahljoundesthatiprouisevshaisthe: s BRR S vissisetsinot acBRB Saky pe dhvicusagslefined
herein, fopi t g §S %, preferably, less.than 92%, 93%, 94%,
95%, 96%%@%%8&2%%%9&0&%%%%%@%@%rzb?%é%zé%és%rge' ecrlg%c%ea waurgci‘égf%’tél?ﬁifﬁ?e HP PRRS
virus strain nucleotide sequence is preferably greater than 30 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, or 89% identical to SEQ ID NO:1, likewise preferably under the proviso that the HP PRRS
virus is not a PRRS Type Il virus as defined herein, for instance that nucleotide homology is less than
91%, preferably, less than 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homology in ORF 5 to

VR2332 as reference virus isolate. Still more preferably, the PRRS virus strain nucleotide sequence is
areaatar 2R than 0N04 Q104 0204 QR04~ 0A04 QOKR0A4A OROA Q704 OQ04A Nr Araatar than 0004 idantical to



5Furthermore, the following PRRS virus isolates are known to be HP PRRS virus strains.
Consequently the term HP PRRS virus strain, as used herein shall include any of these virus strains
as well as any descendant thereof: HP PRRS virus strain AH-1; AHCFSH; AHCFZC; BB07; BD-8;
B007; CLO7; CX07; CZ07; FY060915; FY080108; GC-2; GCH-3; 001; 002; 3D2007; 303; GD4;
GDSD1; GDY1-2007; GDY2-2007; GDYF1; 352008; GXHZ12; 10 GXHZ13; GXHZ14; GXHZ16;
GXHZ19; &l Az e kbenrd afh ¥t 44 aforéndiicosl 797! &4, ; (B AM a0 G Betibpad Vo G B2 GZHX;

GZJS; GZKB; GZKY, GZLJ1. VB; : - Hai » Hapan2; HBd, ; ;
HB-Tshl;??%‘- ti“ﬂ@ﬁ% e??e%’gﬁ'%ﬁﬁ%m ﬁ?ﬁs’ﬁf?ﬁ?@%ﬁﬁvﬁ%&f EL%‘K%%%HLJZY;
HM-1; HNZoRiReZ0i7 YY) RGEin® RIGIUINIE YT PIRINGY 12 ¥R TOPINERRHRERT 179 ANI™ HNy z;
HQ-5; HO@agENdR: il Hadikddd HrEl MLVH AR EHUNA 6attidb B2s 1N D FIgRIE; iktiHedis HUNS;
HUNG6; HUN7: Hungn-1; Hunan-2; Hunan-3; NELZ; %; Nhl; HUNL1; HUNX4; HZ061226;
HZ070105%, i5?%%1%@;ajﬁ%h'nagt’r“s%ﬁ;difaﬁasoﬁ?@'ﬁ%ggﬁ ! Juaﬁgx’ﬁﬁgjws; IN; IXL; IX143; IX2; IX-2;
JX2006; JX3; IX4; IX5; IXAL; KS06; LCO7; LJ; LS06; LS-4; LY07; NB0O70319; SCO07; SD; 5D14;
SDWF2; HA02ssedprate Xt ieels\d ¥OR@8prBJENVich BI 4RI Tid AHdSndidn 20 JWaldr, HVAKR/baMEO7;
XJO7; XL2008; YN2008; YNBS; YNDL: YNMG; YNWS: YS; YNYX1: Y ;.2J06; 2JCJ: ZIWL;
7X07: 258 P08 YRR AT e RSB0 Sh P H o6 TR S U2 (A ol ATES from any
of the parefiventisesdidibbeata®de and having a nucleotide sequence identity of greater than 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% and 99% with the corresponding
parent virus strain. 25 The term "PRRS Type lISijpgiaRsns, but shall not be limited to, a PRRS virus
strain that is substantially identical to the virus iSOlaPt&‘fd’a%ﬁ?Site% as ATCC-VR2332 or any descendant
of the virudngofitearasekitaerals Avied fhsisgs & RS IR N TR RS Reans that the
nucleotide isefueReMicodingpiatithe ORFacpirating iswietvegai@sohaneff0896[3e id@htifeNao the
nucleotideég%%n%emg%yg%golate deposited as ATCC-VR2332 and as defined in SEQ ID NO:3. The
ORF5 nucleofide sequence Is preferably greater than 86%, 87%, 88%, or 89% identical to SEO ID
NO:3. Still more preferably, the ORF5 nucleotide sequence is greater than 90%, 91%, 92%, 93%,

94%, 95%’tR%O/'Qegc;%‘)aggg@tg{hg@%%rrw%@@%%)ngggfi%%?8?%_ oINS PRI aRla R RS Type Il

virus as used herein is a PRRS 35 virus strain that is substantially identical to the virus isolate
deposited &% ATENIRISTS BAPYSHEEdenYarRIRRtAG SYe iRarits! depstRes AEATECRIR2332 (as
defined abaiekditaes pRRRvVieua delatdon within the NSP2 gene of the amino acids which
correspond to the WO 2010/025109PCT/U52009/054775 amino acids 534 to 562 of SEO ID NO:2.
The complete sequence of of PRRS virus ATCCVR2332 can be found under GenBank accession no.
U87392. Threadhird RRRS Tippesllsvimasidgbaihal sedndlaRRES) ateridtes iniths wreatudainatefd from any

5 of the ab@ugmGH! aaﬁ%g%ﬂamo}! N PIRAINS icRiensiancs JOR 1y B RRRS Tigag Yvirus shall
also include attenuated PRRS Type ll virus deposited as ATCC-VR2495. Furthermore, an attenuated

PRRS Typd AVIRIEHEFHE S aEARRRd descendant of the virus isolate deposited as '

- ATCC-VR2332. In some preferred forms, the PRRS Type |l virus and a pharmaceutically acceptable
carrier may be Ingelvace PRRS MLV vaccine (Serial No 10 JA-A64A-149) from Boehringer Inge'helm
Vetmedicaidncid@thlageeh ther) isThevren BBB&%B‘{I@@#&P@M@@M @9 IRehws hgrisglates known
as HB-1;-Bg-4' CH-la; C()SH-:!LR' CH-1R01;EH>%'%2§; HN1; HT06; HZ07; LS05; LYO3; NHO4; PL97-1; Si;
5H061130 5 X0 T1P9E IR PTRRAES. O Rprer e 9568198 369" SKiN-EHBIRALBIPRRS strains
of ChineseDhigih fansa nistrscafgimst I RRE Brevateinverdibipbrevistatishesei fomcloioRR RSMethod of
prophylaxisrefswinepidaieginavithnaP RRRS somusising adminisieringio,a gig in.qeedhereof an

immunogenic composition comprising an effective amount of an PRRS Type Il virus, preferably an

attenuatedppﬁ'ﬁqgg%ﬁéoll R‘ﬁﬂ%ﬁ?)ﬁé‘%ﬁﬂ%&&?ﬁﬁﬁéﬁ%@ Arvitdé%s a PRRS virus strain that is

substantially identical to the virus isolate deposited as ATCC-VR2332 or 20 any descendant of the

virus isolate deposited as ATCC-VR2332. Preferably, that PRRS type Il virus does not have a deletion

within the NSP2raenpafitheAming e whishcaussnond i taaam ;@%\ﬂq Iér%éfﬂe%tﬁ@ of SEQID
ype

NO:2. Even more prefer %tl?at PRRS type Il virus Is attenuated PRRS virus deposited as
ATCC-VRABERSHAEIOYe! 1RE PGy SEcA VRS S e ARG S PRIEANSY (etine (Serial
No JA-A648ist483. f2Bniet BRESive amount of the PRRS Type Il virus may be an amount of the virus
that elicits or is able to elicit an immune response in an animal, to which the effective dose of the virus
is administered. The amount that is effective may depend on the ingredients of the vaccine and the
schedule of administration. If an inactivated virus or a modified live virus preparation 30 is used, an
amount of the vaccine containing about 102.0 to about 109.0 TCID50 (tissue culture infective dose
50% end point), more preferably103 to about 1040 TCID50, and still more preferably from about 040
toabout 1080TC1D50 per dose may be recommefrited. The herein described PRRS Type Il virus may
be used as an inactivated whole killed virus or in an attenuated form of a PRRS Type Il virus for the
prophylaxis of swine of the effects of a high fever disease as described herein. In addition, subunits,
including immunogenic WO 2010/025109PCT/US2009/054775 fragments or fractions of the PRRS

Tvne Il virtie mav alen he 11ced for the nronhviavie nf ewine nf the effecte of 2 hinh fever diceace The



WO 2010/025109PCT/US2009/054775 between 1.5 ml and 2 mL may be applied. An intramuscular
injection of 2 mL is most preferred. For intradermal injection, a volume of between 0.05 mL and 1 mL,
more preferably between 0.1 mL and 0.8 mL, still more preferably between 0.1 and 0.5 mL, even more
preferably between 0.2 and 0.4 mL is administered. Most preferably, an intradermal 5 injection of 0.2
mL may be applied. PRRS Type II virus volumes of between 0.5 mL and 5 mL, more preferably
between 1 mL and 4 mL, still mor®pSEBIRBIONH &S INVEMAPY mL may be intranasally applied.
Most prefarably. avalume of 2yl mayheiiptasrsaily appliatnualie pharnsdeREcallyrcteptable
carrier may include any and all solvents, (aigpetrsi nwrpn%d%gd n%q%gaéﬂ%% %ﬁgqjggégeqqggggsgiluents,
preservatiids, BAYibECHSAdI P SHRRMhGAF 4081, 740t5nic Agents, adsorptio delaying agents, and the
like. "Adjuvamtsisascizsed Withainyasn erhstetivk aH RS PRI AR sIurAFREHERLEE, saponins
:a.g., I(BQ_uiI &0%1g&%%ﬂgpgagggiggﬁegﬁblmm@%ﬁmwge nﬂmlﬁfﬂ&&%é@ahqmldﬁ fblnamlwa_ceut;chals,
nc., Birmingham, , Water-in-ail emulsion, oil-in- s I0=0i|=in- sion. The
emulsion ¥R A5 BESpRIRIL IR %1 { ﬁéﬁfpﬁqeu i@rp)a\l%?ﬁ ir%%%{( uroh\l\éazzlyrg;1 E@ﬁ%ﬂ%ﬂ%ﬁ?m);
isoprenoigroirstcihashstutiaaducs Suplekrbly istaag! RERINGEBIGBRE 2 RIBASFINERES, in
particular gfisopuiens, siisaaene; sstesshiarids orishaleorysecantarainged lingae alkiihgroup, more
particularly plant ails,, ?thyl.oleate. propylene 20 glycol di-(caprylate/caprate), glyceryl
tri-(capryl&?@%%?gtgﬂib?’b?@ﬁylene glycol dioleate; esters of branched fatty acids or alcohols, in
particular isostearic acid esters. The oil is used in combination with emulsifiers to form the emulsion.
The emU'@ﬂ@r§s?é%t%€fﬁéa;bﬂys@ﬁﬂim&ﬁt@mr§aew&s,ﬁarpmrﬁwlafees!mtbtbéorbmr!m@miaame (e.g.
anhydromanpitol oleate), of glycol..of. poly: f - ; G 159 AHC, ricinoleic
or hydrox;%?éeacﬁegzg'vé%%&(,r%v %cﬁ %frfg%%%%gg%ﬁi%ﬁ%igﬁgﬁégrﬁn%%xgaﬁ%?e?lﬂ%-ég I S%x%aethylene
copolymenegddherenf ﬁaﬁﬂwmPER@RR?BW,”@%%%W%&%?%E@%ﬁper eF{ é% . e Theory
and Practi¢girAnplisatigsnafristivrasts (BRRSt @was t TirlsD The Sompotifwitesy SuthSorsnies pp51-94

(1995) and Todd et S‘Lﬁéé-ﬁ‘ggé%%]pgéé.@“a%&%&lg9F{%- 30FRLEXBM ARy ildaiPeRskiestoyRgethe SPT

emulsion deBeFB&ton pa accine Design, The Subunit and Ad'uvantl\@op roact" edited by
M. Powellagievant NEwnRaih el RayPpisss a9a avRities 8miraisieRy Leribad on r|E?agee 183 of
this same hoakiohdtisther instafiesies amadit\ainiista @vrinpoundoehisseenireptitie Pl &rs2of acrylic
or 35 methacryli acid and he-apalymess AralF ey did A chafkaud dogasy soddvaniageous
adjuvant compouﬁd% are tHe polymers of acrylic or methacrylic acid which are cross-linked, especially
with polyaf@h¥ ethers of sugars or polyalcohols. These compounds WO
2010/025109PCT/U52009/054775 are known by the term carbomer (Phameuropa Vol. 8, No. 2, June
1996). Pergans skilled.in the art.canalso reter toabbiratingteinto agds#29, 46Rignhistedasissies such
acrylic polymers cross-linked with a polyhydroxylated compour%d r%%virp%%lggﬁ; 3 Jw%@&)ﬁbgroups,
preferably $R5RRASIRS tAEM'BISIRENGy i 7 diPaRnL BF AP 9ERKt thvee Ry droxyls bein replaced by 5
unsaturateghaliphaticaradteats Hewinglatiteaspisarbbn aitorienTaied i ARRIEaEUSre tHbse
containingéggq%qgia?#ﬁggqﬁﬁ@m?a%&;@ yiwbﬁ?laibdﬁtga@c&b@mﬁnwmﬁmuy mnlsammmagmups.l (']Il'he
unsaturated radicals may themselves contal r substituents, ts so
under the Mah&tt ArBBPOFIBR BSoRUAL Eloc,g A 5?8%%@%%@%%’?3@?%@&9@5 Egr%{%
cross-linkeithmithogrratiptrapesiice @Mi|Wtﬂf%l’ﬁ’?ﬂ}r69@éﬁﬁﬁeﬁ9ﬁﬁﬁﬁﬂi.“ﬂﬁiéhﬁ e ERPE Hh 5 BEYnentioned
Carbopol 94k 934Rane RigkReldogkpastamitsisithririse of Carbopol 971P. Among the copolymers
of maleic anhydride and alkenyl derivative, the copolymers EMA (Monsanto) which are copolymers of
maleic anhydride and ethylene. The dissolution of these polymers in water leads to an acid solution
that will be neutralized, preferably to physiological pH, in order to give the adjuvant solution 15 into
which the immunogenic, immunological or vaccine composition itself will be incorporated. Further
suitable adjuvants include, but are not limited to, a-tocopherol acetate, the RIBI adjuvant system (Ribi
Inc.), Block co-polymer (CytRx, Atlanta GA), SAF-M (Chiron, 20 Emeryville CA), monophosphoryl lipid
A, Avridine lipid-amine adjuvant, heat-labile enterotoxin from E. coli (recombinant or otherwise),
cholera toxin, IMS 1314 or muramyl dipeptide among many others. Preferably, the adjuvant is added
in an amount of about 100 pg to about 10 mg per dose. 25 Even more preferably, the adjuvant is
added in an amount of about 100 pg to about 10 mg per dose. Even more preferably, the adjuvant is
added in an amount of about 500 pg to about 5 mg per dose. Even more preferably, the adjuvant is
added in an amount of about 750 pg to about 2.5 mg per dose. Most preferably, the adjuvant is added
in an amount of about 1 mg per dose. 30 Also provided herein is a method of producing an attenuated
PRRS Type Il virus that is capable of treating or immunizing a target pig against HP PRRS. The
method may comprise one or more of the following steps: (a) passaging ATCC-VR2332 or any PRRS
Type Il substantially identical to ATCC-VR2332, as deggribed below, to modify and render the virus 35
avirulent and capable of immunizing the target pig against HP PRRS, (b) harvesting the production
virus cells or cell culture, (c) adding a stabilizing agent to the production virus culture; and/or (d)

lyophilizing the production virus culture. Virus passage may encompass WO
2010/02B5100PCT/I IKR20NQ/NRA775R rlaccical nronanatinn and celectinn techniariace: for evamnle



25 complementary nucleic acid copy of the viral genome that may be modified by nucleic acid
recombination and manipulation methods. Such methods may employ site directed mutagenesis.
Antigenic sites or enzymatic properties of viral proteins then therefore be modified. 30Also provided
herein is a k.?"f%rz‘ﬁ)’&? Thiing any of the foregoing described methods. TheBGEASPENTEASe a
container, an immunogenic composition preferably comprising attenuated PRRS Type Il virus, a
pharmaceutically acceptable carrier, an adjuvant, and instructions for administering the immunogenic
compositigRdonah apiakiLRee oL o;le the jncidence.of or severity of clinical signs
or effects pfSPi%%%S infection, andgp%}g%a%b:?o%ﬁ%ﬁ%%%‘e%i{%%}egggg il@)rﬁ](gs[%g}epﬁﬁrgdggﬁﬁ; RS. The
kit may furher comprras & means 357 Thid ERET aHN o s St s & e RSt iy abeniidthation. The
kit may stifidifiaaeteomprifRESolvEht R attenightizdoyatoinsaayrheadyaerestsieshandunry be
reconetituipdNDCRALE GRS QIR b 5R00UOBA TERMIKG heseluet, IEsHtig in gagliion for

, butfer

A : : ) 2, .
injection and/or mhalatlé?n. T‘he solvent may he water, physiological saline ran a%juvantlng
atous blang %

0 ,
solvent. Tﬁ%’lﬁﬁ‘%ay oMbl S ERHISTe UhRATRIFS fOF SRR Bred e fpste A 0ilis, "ssRRent, and/or
pharmacettitaRp@tespialge Q@ifcahainsyoctions meyinsuaddagie tard gratatishatiey, to one or
more of thisbeasiinere- BRI RE SGRIFTIGNRET SR BRAMNGS n FICHBFLI glepiction of
how Iungsa}%eg%g.rﬁgg‘adr%lg”g%%?g ngr S%grgfgﬁfep%ﬁgea oaffected by visible pneumonia; FIG. 2
Igs in

is a graph comparing the rectal temperature o acciffited and non-vaccinated groups; FIG.3
is a dfaph illustrating a comparison of the mean S/P ratio of pigs in vaccinated and non-vaccinated
groups whersiiteth@spean grouf Episfint | Rnialiaonas,ivrbio measuraa tRiespeiive groyp's

serological fes Qnss RtR§.V' FIG. 4.is a.graph illustrati omparison of group average clinical
scores ofqé)rig% ﬁq VacCINAlSd andt nomvacanate 'Cg)rr}o“'\lﬁ%sﬁv%}ﬁigr i Wﬁ@@%%%%r%f%§ from

vaccinateB'&rid ABRAVASERRAEY trelBeBiiigermensiietordewrising-iB. Sfsctivgraptoeunuparing the
average delRvEightl pains( Akt af pigsdfevasainara andR0nonyaccinated groups; and, FIG. 6; is a
graph.illustrating a summary of the percentage of PRRSV RT-PCR positive sera in MLV-vaccinated
pigs and non-vaccinated/challenged pigs. DETAILED DESCRIPTION OF THE INVENTION 25
DEFINITIORSFRE 6iHitabGFriae nerem i 18PtRe Gipbaesafderdabint tharbBRsr emsbadiments
only and igenotyirdeisdemtrtseie liwitinge A uaeekimiie specification and therapRenses.aains, the
singular f “a,"vand' "the! ipgl al ref C nless the context clearly 30dictates
otherwiseg%ﬁedﬁﬁgt@:r?n ofgnstr r%]%qri?@r%%s hpegrve%{%lejidlﬂlcr%@ er%insge o ﬁt[r'r\{ﬁe??h’% E8%0een with
the same WEHEEDIMHrECRLIBHSS BYRALPiBMSRIpRaEd Irainex &P vivistse range of 6-9, the

numpers 7 and 8 are contemplated in addition to 6 and 9, and for the range 6.0-7.0, the 35number 6.0,

6.1, 6.2, 6:8 Boftr 615 B:BRE. 8 7.0.are.explici ¢ ed. WO .
2010/025105?§8%§/u 520059276’0%3%75@%&%%383& ﬁfs%gsmﬂ%g %%f?erﬁmﬁr%%y *ﬁ%aas(ﬁf%{ﬂ R¥IRht virus that

does not EAGIER ATES SIRSHPPRINE i deal HASE QRN br Traleeany aHMRRAG yisupinse in the
target manfii&l, viys rakhginlbaving an thelb ticeckeinairsignszvartalycedindcidesme ar severity in
animals infesseswitldhacatensiatebuls cATmRaHSPRWI A RARHOLIUR: Ol ARimals § infected

with non-attenutated P@R%virus and not receiving the attenuated virus. In this context, theterm
VInIs s refera

"redlice/reducad” MBES & red0TRSRS: ACRILSD TSRS SRR, 21504 08V KiPnksal speRErany 50%, most
preferabNef tnereferriny 10096 & convisarditdnih e RAIRRS ginispsasadefinaRaliyye. lio/ilnagnogenic

fragmentiameserRereis MauBeanRerinnoh asRlids @w&ém&@%%%ﬁa’f&%@ 3gld geguence of

T R e B G L
of two orﬂ{éﬁeiwep'fﬁm ior MRRDtides strain nucleotide sequence is preferably greater than
30 80%, B1%, 82%. 83%, 84%, 85%, 86%, 87%, 88%, or 89% identical to SEQ ID NG:1,
likewise preferably under the proviso that the HP PRRS virus is not a PRRS Type |l virus as
defined herein, for instance that nucleofide homology is less than 91%, preferably, less than
92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homology in ORF 5 to VR2332 as reference
virus isolate. Still more preferably, the PRRS virus strain nucleotide sequence is greater
35 than 90%, 91%, 92%. 93%, 94%, 95%, 96%, 97%, 98% or greater than 99% identical to
SEQ ID NO:1 preferably under the proviso that the HP PRRS virus is not 8 PRRS Type |
virus as defined herein, for instance that nucieotide homology is less than 91%, preferably,

4



15 sequences, may mean that the sequences have a specified percentage of residues or nucleotides
that are the same over a specified region. The percentage may be calculated by optimally aligning the
two sequences, comparing the two sequences over the specified region, determining the number of
positions at Wﬁéﬂ‘%"gﬁ’énncm residue occurs in both sequences to yield YRGB EFS matched
positions, dividing the number of matched 20 positions by the total number of positions in the specified
region, aresitikipRiig H38er&4ak B 2006 Y tAB percitageuiiegy)icibE idéntify23iZases where
the two segmdenees,aie ehdiferent lengths or the alignment produces one or more staggered ends and
the specified region of comparison includes only a single sequence, the residues of single sequence
are included in the denominator but not the numerator of the calculation. 25 PRRS isolate ATCC
VR-2332 WisteiapbsitBRvitrirtscazmensean FypeRu e CoretomniinR ecieinedmadiiaatin
accorgdanggvitihthedPudagest. Feakriag Bubis/dkB8dnandigiveroiaccassinr NorATGRYVR-2332.

30PRRS solate, VR:p495 wasylenosited with the American Tvpe, Culture Callection. jn Rockville
Maryland, In accordance With the LPdrapes’t\*reaty on January ﬁg i@@%s,pana \vén The Befession No.

ATCC VRRDWIS2ChReRIHIgEH O CORTpRiliGhE b deigiad i adnisterpegeifierplirr s Eoraplisition
comprisingdh. PRBSatyps, bvirusddtlor er kileshiits)-0cany-tnamuaogenisdsagmentenfiaction

thereof, pﬁgﬂgag%%t%%}ﬁ%t%gr e@&ﬁd}ﬁ@?o”a‘ﬂrﬁ%’%&g %4"}%;%%3&&%%& IYB‘\(JBr Ingelvac PRRS

ATP, which'elicits an "immunological reSponse” in the host o ar and/or antll%o f/ly o

2010/02598618¢ RIS 850852 #igsriegried imiRECrIEpotisEito PRIRSVS Pretbralshy #iia!
immunogefis bommRsitian is capaieafivonterngpeatecteiNBRINY REAUNSH MRS Wnittrction and
the clinicgl,sigps @éﬁ%@&%ﬂ#&@é@%ﬁ'& RS, %3%'5@8&%@g&%ﬁ%%%&%%??:}%%% URMNE fgsponse” as
used herein means any cellular and/ or antibody-mediated immune response to an immunogenic
compositidh 67V&ESHe SN Rt rSartesRAN i A1 dderirly the iRRTthobeRisiIMpbaiion dr vaccine.
Usually{ amsmemrmn@nse'tmlmdﬂrﬁemntigmtﬂme@dmm SE apengl thefodlawiing glects: .the
prodyction:pr aciion el anibodies. forliselaand 68lIR HBRLESALh 61 AUSURL gytotoxic T

cells and/or yd T cells, directed specifically to an antigen or antigens included in the composition or
vaccine oPRHEPBStEBrRrGEBIR NE RAAUA aidpRiPRIR LM FElfic BFH SRR iURRIogical
response auclo trats 68istahtd ob IEW lihfetudn will be enhanced and/or the clinical severity of the
disease reduced in comparison to controls that do not receive an administration of the immunogenic
composition or vaccine. Such 15 protection will be demonstrated by either a reduction in the incidence
of or severt 5¥ T8 BAd FRudIng R ek BF &Y rito s 33 s JiAted withhSLRiRfEa Bis s
describednablevéde Psetective isnhaianitialinsideagddiciei®hRednsiiat tiesresitadcetiova)grodp of

animals QMg i NB AR BRR Swiseler ahly i & BRRSwikbsosshanead B rompakisgnyith a control
20 group of apim% |ng%c%§w|% PP S,{but not rece'vin%a PRRS, pfreferably a RR4S type Il
containing TMUNGGen pOSTHiBN B VACER 8 P Xe b CEHHRREEE FeQiSARC U s d herein
means th&bkesShan1 b0 preféigbig fexs thaR 2R%0viaseenaedrs! pieRitamMeless than 30%, even more
preferably less than 40%, even more preferably less than 50%, even more preferably less than 75%,
even more preferably, less than %.of the animals receiving the 25 immu Ic. compasition or
vacciie oﬁ%&l?ﬁr\r}gﬁ ig]r? tsé\r}qez?g?)lgr%é@%rvﬁ%sréecﬁﬁ%gl@rﬁ%omg%}égg%tge% %vq#ﬁ%i\ﬁﬁl?e%éafp preferably
caused by#PPRRS ¢ deseAvrtraerbipiantiadyidpaies WiFRJRNP Of anderiRenferkstidith PRRS
but not regriving HRABIMHROGERAS COPRESIITNRI NagriBeaSAshubstarially reMmplementasy” as used

herein may mean that a first sequence is.at least.60%,. 65%,.70%, {5%,.80%, 85% Oog Y95%, 97%,
06% of S FEHe T ok Core Lol erba e Yo e peSg Gty 15, 15,

14, 15, 1617, 1819 350 pmgiogg in DRIS K3ty ¥524682 45 wiersbeeires istrtzsagaledsedo, 95, 100
or mare nuisieetides, orctiat thenswre sequancesdyibridiz e vndesstringenidoyandizatianeengditions. 35

"Substantjally identical’. i i d d \ least 60%,
Susstanialyegionl s wes el rayoneh i g I srsond sepuaiee sl es
2010/025389P e 9S6 O RIBE 775\6 8 ate deieter fiom ine RRREsvinis-aneodsd NpREgproteino 23, 24, 25,

30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 or more nucleotides or amino acids, or with
respect 1qithermore the term HP PRRS virus refers o an HP FPRRS virus that is a PRRS virus strain
35  having a nucleotide sequence substantially identical to SEQ 1D NO:1, preferably under the
proviso that the HP PRRS virus is not a PRRS Type 2 virus as defined herein, for instance
that nuciectide homology is less than 91%, preferably, less than 92%, 93%, 94%, 85%, 96%,

5.



nucleic acids, if the first sequence is substantially complementary to the complement of the second
sequence. "Swine," "pig, and "piglet" as used herein may be used interchangeably. "Vaccinate" refers
to the admin{gtraz'%}i]onogjl'tt}%e immunogenic composition or vaccine described herein gri_or to exposure to
high fever didehde ¥3r& of PRRS or HP-PRRS. 10 "Protect” or "protectio]F\CVelfa{}? RE Reduction in
severity of or incidence of clinical signs of HP-PRRS infection or high fever disease forms of PRRS as

a result oPréeehffig cinfatintinmplatvrirofiRe Mmimyiierieedripesito v oftirrisredentdefiirattion. The
reduction dgsRyesiy ot Roiaidense e i iBeRMPAEsan tangBanaaler GLaun.ef aginakungt receiving
the 15immunodenc comaositan ot be present vesiion, FRELERRED EMBODIMENTS The
following éxamples sét forth preferred materials and procedurés in accordance With the present

invention. Although any materials and methods similar or equivalent to those 20 described herein can
be used irihapragicener insing ob HrESPIREENEMUEATRN e preferre e mptingds ifevigamsand

materials aie oy deseibeds Lis iobe yndetsiond, bauever, hat s, sxamples are proyided by
way of i||US?I’aiI(% ongl, and nothing theérein's ould %e éeeme(?a Timitation up0|¥ fhe ‘Bveral scope of
the inven88AIMEREXRMP EESIPReCHEf W IIGERITIEH EXampleysiflisirate the ighiy NiriErt4fature of
PRRSV isiar BXl43B0uwelvace; RIRBE Wi verosustes pigssbave, H10% swvivalemd sigajficantly
higher anthoshespansecloeriata of lisioab GRS gnd Yismia,deas sevespdungdesion, fewer,
lighter and shorter clinical signs, and a shorter period of high rectal temperature as compared to
30nof-vakeihstbd &&%%r%ﬁﬁi@r%é%ﬁm;hghi@ﬁf?@i PRREV i - fratetibde afd methods
1.1 Vac_cirm;‘andam_s tmge:Wa,o@_ER\RS MIZHX{@QI&"US; (SEF{@;I\GZM;A@EAMA&M ey iBoehringer
ngelheim:zyelmRdies. A Ariisn RERREISHIRt XA uas releiec vata

S i, Veterinary
Research Institute. PRRSV JX143 tissue culture (105.2TCiD50/m1) was diluted flvén%ﬁl\'/ﬁth DMEM
for pig indcetition. "B 201 di251 06P¢ATUERHNSS AN 1 Vbt Al 7eg s Rilerse
transcriptﬁpﬂimommefmse—mml\l/@é hefeloletr, weh@pumha‘aeﬁﬁmm@nqe@-bidm-hpmbgy igorIpany.
2xPCR Mix @as o L20ng50an9q0mranyy (Hzol),Rad HUW@%@MQFGJW;'%@?%&@PW“V-

Table 1. Primers used for RT-PCR amplification Primer name Sequence SF1441

CTGATCEREETCANRRGAGHIETE CTHE A (HEifD NV Sidsub7 BUNX4: HZ061226;
CAATTAAXTONTACEOGCACABQSIL GiaBLtSBQIBNNGS)@syB-4: JLYS; JN; JX1: JX143;
gagtgacgaggagicgagrassitandhl TXA TIET TXAT. kSHdSEQD NQ&)s 113 Animahspuigr,and grouping
10Fifty (Sg)%plﬁ_s 29 dza/s of ag/e werelg%rchas_ed for tr71_e trial from Henan #I\%{/‘}uan hreeding pig farm.
They werg confiftied REGatve for PRRSVPaHd PEVS by RICPERYPOMPRIESYR PEWS) Hd ELISA
(an anti-PRIBV Kit| DERK A absdaiorysU2k0B by Nadlitig Eak B of ikieLthréeMes tsr tivSe ririy&amples

collected oRaxrivalnyhe; pigseweie welahed Bl raadently asRenedda: GFRHRS Hut 3hall AoBReh
igs were then housed jn 15se oms according to

containin 2%,21_4 and 14 pigs, regpectively. Pi i rate r
their grouqf)r.n ¥ \%@ciﬁ%ﬁo#jﬁtg \?E%?soéwgf%et%%??ﬂeaﬂ B%gtg?np&rgﬁbVi"(?ﬁg)ﬁ%%&eag%%iﬁaged on day
0 with a sifyleminuaids [prpereaegridentity of greater than 86%, 87%, 88%, 89%, 90%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98% and 99% with the corresponding parent virus sirain.

25
The term "PRRS Type Il virus” means, but shall not be limited to, a PRRS virus stréin thatis
substantially identical to the virus isolate deposited as ATCC-VR2332 or any descendant of
the virus isolate deposited as ATCC-VR2332. Substantially identical, as used herein, means
that the nuclectide seguence coding for the ORFS protein is between 85% and 100%

30 identical io the nuclectide sequence of virus isolate deposited as ATCC-VR2332 and as
defined in SEQ ID NO:3. The ORF5 nucleotide sequence is preferably greater than 86%,
87%, 88%, or 89% identical to SEQ 1D NO:3. Still more preferably, the ORF5 nuclectide
sequence is greater than 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or greater than
99% identical to SEQ ID NO:3. Preferably, a PRRS Type 1l virus as used herein is 2 PRRS

35 virus strain that is substantially identical 1o the virus isolate deposited as ATCC-VR2332 or
any descendant of the virus isolate deposited as ATCC-VR2332 (as defined above), but
doas not have a deietion within the NSP2 gene of the amino acids which correspond to the

-B-



PRRS MLV vaccine intramuscularly. The 14 pigs in group 2 (non-V/C) were injected with 20 2mL PBS
on day 0. Challenge of group 1 and group 2 pigs occurred on day 28 with the intranasal administration
of 3mL diluted PRRSV JX143. The pigs in group 3 (non-V/non-C) were not vaccinated and not
challenged ag%ﬁ?&{)lﬂésdg‘t)ive control and they were injected with 3mL DMEW%ZH%OEg{?‘TWO pigs per
group were necroscopied on day 14 and 42 respectively for observation. The remainder of the pigs
were necrBtBpisitioRaio 46228 JEHIRBOL e ratnecRe staltmepet afl P& MR sirec &7TRT at the

same time;Rygeyday framdiay A derdan 89 2dcdaxsdpass.chatienge). 301.6 Serology Sera were
collected on days 0, 7, 14, 21, 28, 32, 42, and 49 from all pigs and tested for antiPRRSV antibody

using an IDEXX PRRSV ELISA kit. WO 2010/025109PCT/US2009/054775 1.7 Clinical evaluation
The pigs WesdamomRREdToadly! frows sla) 0lse thalyde amedeoradefbrismibrtyofibeled\ioorahghanges
aﬂd chinicat ﬁggmm;fl@mwmm TosRilaliar egar&aﬁ@.ugbr mea%@,][&ﬂig %fﬁlﬁaﬁﬂaﬁgfﬂiﬁéq@ signs is
shown in Table 2. Table 2. Scoring,system jpical signs. Severity of clinical sjgns Score aspect
Respiratia'rrllr’u %eﬁ%&&o@sﬁdﬂ%ﬁ%\léﬁg afef (131 g#g%w?%%%' é’fﬁgﬁsgf%}?ﬁeaﬁ% 5‘312%%4 %‘rs"piration:
Score 2 (Skghoresie spoatie e g al Yespirdtion Meyshe disE eyl assdoesiiealdaot tiuthping”
respirationimbesbsticnsdaiaie$earaTS (SersE). aarsesROpdsteraRidhang s petticigresniraton, nasal
discharge, open mouth breathing, abdominal "thumping” respiration.. = vior: 1. skin.of mouth, nose,
ears and 2 e e dERe s T Ve AR s

anorékia 4/raffenéds tRamdt CRTARSIBERE SEmYeimedics dore(Bt. Joseph, MO). The ferm PRRS
Type If virus may also include the isolates known as HB-1; BJ-4; CH-1a; CH-1R; CH-1R01;

HB-2; HN1; HT06; HZ07; L.S05; LY03; NH04; PLS7-1; S1; SH061130; SX071226; TW07-1;
WF03; XX03; ZJJ04; ZJJ05; 2JJ07, which are non-HP PRRS strains of Chinese Origin.

15 Another aspect of the present invention provided herein includes a method of prophylaxis of
swine of infection with HP PRRS comprising administering to a pig in need thereof an
immunogenic composition comprising an effective amount of an PRRS Type H virus,
preferably an attenuated PRRS Type Il virus, wherein said PRRS type Il virus is a PRRS
virus strain that is substantially identical to the virus isclate deposited as ATCC-VR2332 or

20 any descendant of the virus isolate deposited as ATCC-VR2332. Preferably, that PRRS type
It virus does not have a deletion within the NSP2 gene of the amino acids which correspond
to the amino acids 534 to 562 of SEQ ID NO:2. Even more preferred that PRRS typs |l virus
is attenuated PRRS Type |l virus deposited as ATCC-VR2495. Furthermore, the PRRS typs
Il virus is that of ingelvac® PRRS MLV vaccine (Serial No JA-AB4A-149),

25
An effective amount of the PRRS Type Il virus may be an amount of the virus that elicits or ig
able 1o elicit an immune response in an animal, to which the efiective dose of the virus is
administered. The amount that is effective may depend on the ingredients of the vaccine
and the scheduie of administration. If an inactivated virus or a modified live virus preparation

50 is used, an amount of the vaccine containing about 10%° to about 10%° TCIDs (tissue culturs
infective dose 50% end point), more preferably10®® to about 16*° TCIDs, and siill more
preferably from about 10*% to about 10%° TCIDs per dose may be recommended.

The herein described PRRS Type 1l virus may be used as an inactivated whoie killed virus or
35 in an attenuated form of a PRRS Type H virus for the prophylaxis of swine of the effecis of a
high fever disease as described herein. In addition, subunits, including immunogenic



15corresponds to one or two items of symptom as described above. Score 3 corresponds to three
items or above symptom as described above.. *Cough: Score 2 corresponds to non-productive cough.

Score 3 corw&g% t%(%roductive cough. 1.8 Evaluation of productivity 20Wei§ht of all the pigs were
y O (b

recorded on da %ﬁore vaccination), day 28 (before challenge). day 4‘5%@ 5@996%53417&%allenge). 1.9

Efficacy of Ingelvac(r) PRRS MLV was assessed by evaluating the clinical signs, lung lesion scores
and rectalresimpeiarirEsFimenah §reHaMBRgeYreVhtkatEd s abecorrpdre dho PBrthdactmtienge

control angynegsative srikobTE GupseRig giveeke; considered to be clinically-affected by PRRS when 1)
high rectal temperature (41C) for more than 3 days, 2) depression, anorexia, conjunctivitis, cough,

respiratory disease, and 3) pneumonia were evident. WO 2010/025109PCT/US2009/054775 1.10
Lung lesidR§ REEd 5y B peiitsrwed BRESy Bo¢al WaysahchPRRSiehdilengeyiredMiach pig, the
lungsswergewsikiateshiobpeisentage chammanbida H80%) alfected bi-arassivivigipleceasdponia
(edema, St rr firm fibrous structure) in.a blind 5fashion. 1.11 PRRSV
RNA dete g A ek e PR IR 4860 7 14, 21,
28, 32, 33KY? 3 PRYHRSSigEaHeg il D ands- gy bey admimshipdanx RRrpNaskHE toNn from
140pL of 10 ineiviparatiesrunasaprgteshivaisoperfot medoising asxAampndratiRNAHRIKILEQIAGEN).
RTPCR then 8 i upe-probe. (Ipvi inations (Table 1) specific for the
conservgé%?ggi??n %%%Qg&%ﬁ%@%gﬂg%% : C?a&%%%i%?ﬁu%%%&%%%&%? % %WI}:)?_C%V Ctthc’en RNA
tempfate, WSLCOPENGE PpiodP10xBuURdX 15908 P ofpHn&r Wstiribarislespeiiasereverse

transcriptase. The mixture was incubated in 37C water bath for 1 hour and stored at -20C. PCR was

then perfagmedkis] nL\mtghﬁfr%éggqng%@&b@%@r@@ﬁ@& it 9@%%3&5%9@5’ 2 pL of

10xBuffer, 2pL of dNTP, 5 unit of rTaq polymerase and water {0 a total volume he reaction

plate was'Puh HeaREqURHEE I8 B ELeMmARTEF SYELT SEIRdIRS e eaT 5 BFRA; #heh 40 cycles
of 2094C B0rsetsBEECcB0coet TR @ITSIseoido eyotasidinally FRESoNLO s, Fae RGRamplified

fragment pg Sepajatedy-agacese 98l %@%@%@8&%@%@%%9%&4&% causes HP

Immunohjstochemistry for detection of PRRSV antigen, Immunohistochemistry tfor detection of

PRRSV-specific anfid8PHaGaabmiton folaie S515a Fand ParamnoanmbEawes ahg tissue
sections MBGE withirnig8 Foersiaftesnrropsydepariing FRRS VAartight pgotedn hropadionahantibody

(SR30 or R6MiE) /Nd segonealy gepidgatad Rnibedyi?-RespigRd02 4 Reglal Jemperature change
post challen'%e. F?Ilowm l.qculat 0 ggéhepl hly virulent PRRSV JX143, rectal temperature in pigs
of both thBAAEERNSHS gooLEPB ard He E/ X acci!ﬁ%t Poblg JuRkKRPistRsERENE TR hedkEmperature

was #1C berRIsopoinhepiys dedee fslrilehenieradiaelyrfal owsg drotbiatioH D PR hatlersse virus.
Rectal tempgratdrgs dreinaehisdore-ahalensr iayelaywisbinAd ay Simadtheavaccinaied pigs while
pjgs_i_n the Qo%bvgacr: rou hag alon (?brile eriod, and increased rectal mpe atures were present
significanthy Jonger 'Z%g. #2))6.‘ W&Sﬂﬁf)%g/% gi5’5@&%&?236%‘54%@?Q@etﬁcﬂgﬁlgéw@%oﬂ%e. The
mean groePPERISACHP regetibaweisahisetio® PNasHA: rédhedife tirouprsasesotdgibaresponse to
PRRSV (Figerghrdibe negativg reantialeigs semamnatnegatizerioe RRRRIVantihogiasdhieghout the
StUd¥5 In Ui‘ae M{&%&“Gaat%%ﬂgﬁd&%‘? Qrﬁsﬁxp‘?ae%ﬁ%‘?% %}Je'gt'i%r?' being particuiarly preferred.
Depending on the desired duration and effectiveness of the vaccination or treatment, the
PRRS Type ll virus, preferably the attenuated PRRS Type Il virus, may be administersd
once or several times, also intermittently, for exampie on a daily basis for several days,
weeks or months and in different dosages. Of these, a single dose administration is
30 preferred.  Injection may be peripherally or at a central vein at a desired amount, or
alternatively, continuously infused. The PRRS Type |l virus, preferably the attenuated PRRS
Type Il virug, may be administered orally, parenterally, subcutaneously, intramusculariy,
intradermally, sublingually, transdermally, rectally, transmucosally, topically via inhaiation,
via buccal administration, or combinations thereof. The PRRS Type Il virus, preferably the
35 atienuated PRRS Type |l virus, may aisc be administered in the form of an implant, which
may aliow siow reiease of the aftenuated virus. For intramuscular injection, a volume of

between 0.5 ml and 3 mL, more preferably between 1 mL and 2.5 mL, stili more preferably
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5 days post-vaccination, and S/P ratio ?.0.4 occurred at 14 days post inoculation (pi.) with 8 of 20 pigs
positive, and at 21 days p.i., 13 of 20 pigs were positive in the V/C group. The highest S/P ratio in the
V/C group \%?78 g@l%%g%?%after challenge and remained high to the end of theff,%gu((}:l% gELISA S/IP=2).

of the

The non-V/C pigs seroconverted quickly following challenge; at 7 days p.|.C9T 246%3 were

positive with S/P ratio ..?0.4. 10 2.3 Clinical signs. The respiratory disease scores from the V/C group
and the nPNEE gréupivriie febrdray (Feg2@)ieolIAingemirs, Bjesttiere X0Zpmk ia Mest/C group
exhibited grsipiradoryrignsaae-eRUgRsYEer Righexbicdahdeminas thumaiagt respiraden. Eight of
the 12 pige n (16, 12,000V (G, groun died before 21-d2us il anddie cemaiing pigs,n e non-V/C
group sh Wed serious respiratory signs and ‘cough with a d% ina teﬁumpmg respiration. The nonv/C
pigs scor8PEvRRREGRBYRERRIdl<6nNd P days dnadREBigiasst Mestregaty 20 THeadecngigs did not
present sigeticansiclizieal signsangihelr MAGRaVEagE seose/wasss tedwxeage far Amppsecutive

s A o ' RNpainglclndipn e .
ays. AS g '%’5‘?&8&‘-{%%2%8{%%6 NOR-Yinonte ,Pé%?r%o%V"aergf&%pﬁﬁgﬁgdr%@%n%@ia%gga%‘é%% ;‘I’;ﬁgght

score was 3 (norma verage daily weight gain pre- and pos

gain (ADGYS BuiirARFAY AP rigl sMeroRIder D28 iRe AT WY 68 dififiReaPeRffefent between
the vaccinated pigs (0.33010.0414Kg) and non- 25 vaccinated pigs (0.30080.0653Kg). From day 28

(before d oG ' imjl -V/pon-C control
pigs (0.331% %%%%”ég%‘?ﬁ%;ﬂ .348%%%38%%%%% R o ADG
i€3e s

(0.03620.92509895p 8 v AR CHYEO: SBRBNRING crRalbrge ML PNEECRA S PRys displayed
clinical siggusoshostiyradterdebaltengiziwthcaapenerage tliniigal-sign score of 5, and more than 3 pigs had
high rectal temperature (41C) and lung lesions. As defined by the criteria mentioned in the methods
section, 25% (5/20) of the MLV-vaccinated pigs had PRRS and 75% (15/20) of the pigs were
protected. 1R sES aHEFHEEEN-GEIFNER AIYDRLE PREZ SR AAGE BRI ESBIf G ied before
35necropsypoWi® 2@1 10231 (R T{CB200R)0 B4T#8 Tabl € 3mbfficadcy of. MEMatdRhakorroup Pigs

challengeg Bigs, etk Sick RIgSRRAIERAS RS YRY29-0,BE5°6) HON%E SupiiyabNapsyichallenge

12 8 12(100%) 33% survival 2.6 Gross lIe,slons. ﬁ\t %ecropsy, the four surviving pigs in the non-V/C
group pre‘Eé‘H‘féfH"é?E?ése[B%ﬁH@iﬁEFu&IHﬁ sion can be based in particular on light liguid parafin oil

(European Pharmacopea type); isoprenoid oil such as squalane or squalene oil resulting
from the oligomerization of alkenes, in particuiar of isobutene or decene; esters of acids or of
alcohols containing a linear alkyl group, more particuiarty plant oils, ethyl oieate, propyiena

20 glycol di-(caprylate/caprate), glyceryl tri-(caprylate/caprate) or propylene glycol dioieats;
esters of branched fatty acids or aicohols, in particular isosiearic acid esters. The oil is used
in combination with emulsifiers to form the emulsicn. The emulsifiers are preferably nonionic
surfactants, in particular esters of sorbitan, of mannide (e.g. anhydromannitel oleate), of
glycol, of polyglycerol, of propylene glycol and of oleic, isosiearic, ricinoleic or hydroxystearic

25 acid, which are oplionally ethoxylated, and polyoxypropylene-polyoxyethyiene copolymer
blocks, in particular the Pluronic products, especially L121. See Munter et al., The Theory
and Practical Application of Adjuvants (ed.Stewart-Tull, D. E. 8.}. JohnWiley and Sons, NY,
pp51-94 (1995) and Todd et al., Vaccine 15:564-570 (1897).

30 For exampie, it is possible to use the SFPT emulsion described on page 147 of "Vaccine
Design, The Subunit and Adjuvant Approach” edited by M. Powell and M. Newman, Plenum
Press, 1995, and the emulsion MF5S described on page 183 of this same book.

A further instance of an adjuvant is a compound chosen from the polymers of acrylic or
35 methacrylic acid and the copolymers of maleic anhydride and alkenyl derivative.
Advantageous adjuvant compounds are the polymers of acrylic or methacrylic acid which are

cross-linked, especially with poiyalkenyl ethers of sugars or polyalcohols. These compounds

G-



5 lung failure/collapse, mottled tan, congestion, lymph of groi'n, jowl, mesentery edema and
congestion, and liver necrosis in some. A few pigs in the V/C group had similar but less severe lesions.
The non-V/non-C Cfntrol pigs did not have gross lesions. 2.7 Gross lung %Cs}lﬂr[lézo%po QThe gross

lung lesion Seore of M V-vaccinated pigs was significantly lower than th e non pigs,

suggesting MLV provided good protection against high pathogenic PRRSV inoculation (Table 4,
wherein the rdiye for fretenacraduopit (Dhemesiorancidénbeis0ene0096). PsrabReskiiebmparison of

severity GhenagraQscanis bag t'c§9$JOB i1 PR @ﬁodﬁfgo@mwrm [Dayppst wackination saipuprsMLV-V/C
Non-V/C Non- JJ%% 14 o 0 00.0.302.30 42 28, \;g i 57.27 ngzrsl 00 49 19 128.37
69.612.97'0300°56 Y8 D nglfﬁ gosﬁlve erais

on 0 V|rem|a e percen age O

summariZed ifnERy .t@f\/ﬁeﬁﬁiﬁ W eleaR chdemh 60% dﬁﬂﬁ[\?b\f/%dWQtéWE e YapE!perst iccination,
which de@mmﬁ&&ﬂ%ﬂ@t@fﬁﬁ&ﬁﬁaﬂ@ﬂ@@ aPesischiadenge, 0%sofihe yregiratestpigs bad viremia,

which decined 9,600t fRvs - 21203 WSLe YIRS 2L AR A INESMARladOQto of e

non-V/C plgsenaa viremia Wlng allenge, viremia remai ollowing challenge, and 70% of
the non- W@%‘i@?%%‘\H?émT@%t‘%i%%%déﬂ’&ﬁ‘élI%“ﬁ‘éé’hW@'ﬁ@%@@ﬁ%ﬂd@b@ﬁ@ﬁ@%ﬁ@swm 2.9
Antigen dgiect@naihimmsnehisiochamistiyeMier agsepicatongde sk vas s enedusmdesra

microsco nF ﬁﬁcensﬁﬂro%tﬁ&&e”ﬁ]‘é@?r%ée%ﬁo@é%H@QS\Wt"f‘"%'&g%q U @%&/Usé’ VJC pigs g fewer

PRRSV- | cte he numbersof total cells and PRRSV-infected cells were recorded in different

area® TheseEPHhfEetidTRR e RIS RN MRAN RIGREA IR Yo 3 3 20 BH forMRE non-ViC
pigs, 9.368469:kb1dhrc\ilespig LCanichbO P 40 1R.4Mab tiyetin® redpsiomts pig Sr@laiblerd)y dralb| et

ﬁggg\\; Iy ?&:‘iﬁﬂ 88%\%%'%%%%%‘?&@”&%’ ahBaaHiy emRadded Q%npé%l%gmgﬁ%o of
Iannﬁgdidecgnd ethylene. The dissoluiion of these polymers in water leads ic an acid solutio

that wilt be neutraiized, preferably to physiociogical pH, in order fo give the adjuvant solution
15 into which the immunogenic, immunological or vaccine composition itself will be
incorporated.

Further suitable adjuvants include, but are not limited o, e-iocopherol acetate, the RIBI
adjuvant system (Ribi Inc.), Biock co-polymer {(CytRx, Afianta GA), SAF-M (Chiron,
20 Emeryvilie CA), monophosphoryl lipid A, Avridine lipid-amine adjuvani, heati-labile
enterotoxin from E. ¢oli (recombinant or otherwise), cholera toxin, IMS 1314 or muramyl

dipepiide among many others.

Preferably, the adjuvant is added in an amount of about 100 ug tc about 10 mg per dose.
25 Even more preferably, the adiuvant is added in an amount of about 100 ug to about 10 mg
per dose. Even more preferably, the adjuvant is added in an amount of about 500 pg io
about 5 mg per dose. Even more preferably, the adjuvant is added in an amount of about
750 ug to about 2.5 mg per dose. Most preferably, the adjuvant is added in an amount of
about 1 mg per dose.
30
Also provided herein is a method of producing an attenuated PRRS Type il virus that is
capable of treating or immunizing z target pig against HP PRRS. The method may comprise
one or more of the following steps: (a) passaging ATCC-VR2332 or any PRRS Type I
substantially identical to ATCC-VR2332Z, as described below, to modify and render the virus
35 avirulent and capable of immunizing the target pig against HP PRRS, (b) harvesting the
production virus cells or cell culture, {c) adding & stabilizing agent tc the production virus

culture; and/or (d) lyophilizing the production virus culture. Virus passage may encompass
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Groups MLV-V Non-v/challenge Non-v/non-c A 9.368.069 23.344.691 0.240.114 10 Sequences SEQ
ID NO: 1 (SEQ UENCE OF JX143, GENBANK EU708726) 1 atgacgtata ggtgttggct ctatgccacg

gcatttgtat tg 9/82tsq accatt’ 61 ggcacagccc aaaacttgct gcacgggaac accctoctgt %_%i cccte
ttcaggggga ﬁ%%%‘?agggggct gtccctaaca ccttgcettcc ggagttgcac tgttttacgg totgggggg ? )
classical propagation and selection technigues; for example, continued propagation in
suitable host cells to extend the attenuated phenotype. Passaging, may result in a viral
strain that has acquired mutations, many of which will not alter properties of the parent strain
significantly. The attenuated PRRS Type li virus may be the result of ATCC-VR2332 or any
5  PRRS Type Il substantially -identical to ATCC-VR2332 having been passaged at least 60,
65, 70, 75, 80, or more times in a host cell. The attenuated PRRS Type Il virus may be the
result of ATCC-VR2332 or any PRRS Type Il substantially identical to ATCC-VR2332 having
been passaged bstween 50 and 100 times, between 80 and 80 fimes, between 70 and 80
times, or between 65 and 75 times in a host cell. The attenuated PRRS Type |l virus may be
10 the result of ATCC-VRZ2332 or any PRRS Type Il substantially identical o ATCC-VR2332
having been passaged 70 or 75 times in a host cell. A suitable host cell may include a
simian celi line, Vero cells, or porcine alveolar macrophages. A praferred simian ceall line is
MA-104. The host cell may be a celi culture. The cell line may be infecied with the virus 1o
be passaged. fach passage may reguire incubating the resultant virus infected cell line or
15 cell culture at a temperature between 34°C and 40°C, more preferably betwesen 35°C and
39°C, still more preferably between 36°C and 38°C, and even more preferably between
35°C and 37°C. Most preferably, each passage may require incubating the resuitant virus
infected cell iine or cell culture at a temperature of 37°C. The step of harvesting may include
freezing the virus-infected cell culture. Lyophilizing may include subliming moisture from a

20 frozen sample of the virus-infected cell culiure,

Virus modiﬁéatian may also be used to produce an attenuated PRRS Type |l virus and may
be achieved by directed mutation of the nucleic acid sequence of the virus strain by suitable
genstic engineering techniques. Such techniques may employ construction of a full-length
25 complementary nucleic acid copy of the viral genome that may be modified by nucleic acid
recombination and manipulation methods. Such methods may employ site directed
mutagenesis. Antigenic sites or enzymatic properties of viral proteins then therefore be

modified.

s Also provided herein is a kit for performing any of the foregoing described methods. ‘The kit
may comprise & container, an immunogenic composition preferably comprising attenuated
PRRS Type Il virus, a pharmaceutically acceptable carrier, an adjuvant, and instructions for
administering the immunogenic composition tc an animal in need thereof in order to iessen
the incidence of or severity of clinical signs or effects of PRRS infection, and preferably high

35 fever disease forms of PRRS or HP-PRRS. The kit may further comprise a means for
injection and/or & means for another form of administration. The kit may still further

comprise a solvent. The attenuated vaccine may be freeze dried and may be reconstituted

41



181 cctttaacca tgtctgggat acttgatcgg tgcacgtgta cccccaatge tagggtgttt 241 gtggcggagg gecaggtcta
ctgcacacga tgtctcagtg cacqgtctct ccttcctctg 301 aatctccaag ttcctgagcet tgggg8gctg ggtctatttt

ataggcccga agagccactc 361 cggtggacgt tgccacgtgc attccccact gtcgagtgcet ccoccgec cctgttgg 10
421 ctttctgcdﬁ?tz%%ﬁlf’ﬁcacgaatg actagtggaa PCT’US%OQ%?“?%

with the solvent, resuliing in a solution for injection and/or inhalation. The solvent may be

water, physiclogical saline, buffer, or an adjuvanting solvent. The kit may comprise separate

containers for containing the attenuated virus, solvent, andfor pharmaceutically acceptable

carrier. The instructions may be a leaflet and/or a label affixed to one or more of the
5 containers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a depiction of how lungs were scored and evaluated for percentage of area
1t affected by visible pneumonia;

FIG. 2 is a graph comparing the rectal femperature of pigs in vaccinated and non-vaccinated

groups;

FIG. 3 is a graph illustrating a comparison of the mean S/P ratio of pigs in vaccinated and

non-vaccinated groups wherein the mean group ELISA S/P raflo was used ic measure a
15 respective group's seroiogical response to PRRSV;

FIG. 4 is a graph illustrating a comparison of group average clinical scores of pigs in

vaccinated and non-vaccinated groups wherein respiratory disease scores from vaccinated

and non-vaccinated groups of pigs were recorded; '

FIG. 5 is a graph comparing the average daily weight gain (ADG) of pigs in vaccinated and
20 non-vaccinated groups; and,

FIG. 6 is a graph iliustrating a summary of the percentage of PRRSV RT-PCR positive sera

in MLV-vaccinated pigs and non-vaccinaied/chalienged pigs.

DETAILED DESCRIPTION OF THE INVENTION
25
DEFINITIONS
The terminology used herein is for the purpose of describing particular embodiments only
and is not intended to be limiting. As used in the specification and the appended claims, the

singular forms “a,” “and” and “the” include plural references uniess the context clearly

30 dictates otherwise,

For the recitation of numeric rangeas herein, each intervening number there between with the

same degree of precision is expiicitly contempiated. For example, for the range of 6-9, the

numbers 7 and 8 are contemplated in addition to 6 and 9, and for the range 6.0-7.0, the
35 number 6.0, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6,9, and 7.C are expiicitly contemplated.

AD.



acctgaactt tcaacaaaga 481 atggtgcggg tcgcagctga aatctacaga cccggccaac tcaccoctac agttctaaag 541
actctacaag tttatgaacg gqqttgtcgc tggtacccca ttgtcgggcec cgtccctggg 601 gtgggcegttt acgccaactc
cctgcatgtg agtgacaaac ctttcccggg agcaactcat 661 gtgttaacca acttgccgct cccgcagagg cccaaacctg
aggacttttg c?ﬁﬁﬁ@%’ %21 tgtgctatgg ctgacgtcta PCT%S?‘ 059(%477”

“Aftenuated virus” as used herein may mean an aviruient virus that does not cause chinical
signs of PRRS disease but is capable of inducing an immune response in the target
mammal, but may also mean that the clinical signs are reduced in incidence or severity in
animals infected with the attenuated virus in comparison with a “control group” of animals
5 infected with non-attenuated PRRS virus and not receiving the attenuated virus. In this
context, the term “reduce/reduced” means a reduction of at least 10%, preferably 25%, even
mare preferably 50%, most preferably of more than 100% as compared to the control group

as defined above.

10 “hmmunogenic fragment” as used herein may mean a portion of peplide or polypeptide or
nucleic acid sequence of PRRS Type Il virus that can elicit an immune response in the host

including a cellular and/or antibody-mediated immune response o PRRSV.

“Identical” or “identity” as used herein in the context of two or more polypeptide or nucleoiide

15 sequences, may mean that the sequences have a specified percentage of residuss or
nucieotides that are the same over a specified region. The percentage may be calculated by
optimally aligning the two seguences, comparing the two seguences over the specified
region, determining the number of positions af which the identical residue occurs in both
sequences to yield the number of matched positions, dividing the number of matched

20  positions by the total number of positions in the specified region, and mutliplying the result
by 100 fo yield the percentage of sequence identity. In cases where the two sequences are
of different lengths or the alignment produces one or more staggered ends and the specified
region of comparison includes only a single sequence, the residues of single sequence are
inciuded in the denominator but not the numerator of the calculation.

25
PRRS isolate ATCC VR-2332 was deposited with the American Type Culture Coliection in
Rockville, Maryland, in accordance with the Budapest Treaty on July 7, 1892, and given the
accession No. ATCC VR-2332.

30 PRRS isolate VR-2495 was deposited with the American Type Culture Collection in
Rockville, Maryland, in accordance with the Budapest Treaty on January 28, 1865, and
given the accession No. ATCC VR-2485.

“Immunogenic composition” or “vaccine” as used herein, mean a composition comprising
35 PRRS Type Il virus (MLV or killed virus) or any immunogenic fragment or fraction thergof,
preferably attenuated PRRS Type | virus, such as ingelvac PRRS MLV or Ingeivac PRRS
ATP, which elicits an “immunological response” in the host of a cellular and/or antibody-
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tgacattggt cgtggegcty tcatg8atgt ggccggagga 781 aaggtctett gggeccecteg tggtgggaat gaagtgaaat
ttgaacctgt tcccaaggag 841 ttgaagttgg ttgcgaaccg actccacacc tecttccege cecatcacgt agtggacatg 901
tccgagttta ccttcatgac ccctgggagt ggtgtctceca tgcgggttga gtagcaatac 961 ggcetgectee ctgctgacac
tgtccetgaa oY Ygtggcgctt gtttgacteg 20 1021 BCTIS2009/05477

mediated immune response o PRRSV. Preferabiy, this immunogenic composition is capable
of confarring protective immunity against PRRSV infection and the clinical signs associated
therewith.

s “To elicit an immunoclogical response or immune response" as used herein means any
cellular and/ or antibody-mediated immune response to an immunogenic composition or
vaccing administered to an animal receiving the immunogenic composition or vaccine.
Usually, an "immune response” includes but is not limited to one or more of the following
effects: the preduction or activation of antibodies, B cells, helper T cells, suppressor T celis,

1 and/or cytotoxic T celis and/or yd T cells, directed specifically to an antigen or antigens
included in the composition or vaccine of interest. Preferably, the host will display either a
therapeutic or protective immunological response such that resistance to new infection will
be enhanced and/or the clinical severity of the disease reduced in comparison to conirols
that do not receive an administration of the immunogenic compeosition or vaccine. Such

15 proteciion will be demonstrated by either a reduction in the incidence of or severity of up to

and including a tack of the symptoms associated with host infections as described above.

“Protective immunity” as used herein, means that the resistance in a greup of animals to an
infection with PRRSE, preferably HP PRRS will be enhanced in comparison with a control
20  group of animals infected with HP PRRS but not receiving a PRRS, preferably a PRRS type
Il contatning immunogenic composition or vaccine. The term “enhanced resistance” as used
herein means thai less than 10 %, preferably iess than 20%, even more preferabiy less than
30%, even more preferably iess than 40%, even more preferably less than 50%, even more
preferably iess than 75%, even more preferably iess than 100% of the animals receiving the
25 immunogenic composition or vaccine of the invention develop one or more clinical symptoms
associated with high fever, preferably caused by HP PRRS as described herein, as
compared with a group of animals infected with PRRS but not receiving the immunogenic

compaosition or vaccine,

36 "Substantially compiementary” as used hersin may mean that a first sequence is at ieast
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, 8% or $9% identical to the complement
of a second sequence over a region of 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 658, 70, 75, 80, 85, 90, 85, 100 or more nucieoctides, or
that the two sequences hybridize under stringent hybridization conditions.

38
"Substantially identical” as used herein may mean that a first and second sequence are at
least 0%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98% or 899% identical over a region

.



ctcccaccgg aagttcagta caaagaaatt cgccatgeta accaatttgg ctatcaaace 1081 aagcatggtg tccctggeaa
gtacctacag cggaggctge aagttaatgg tottogggea 1141 gtgaccgaca cacatggacc tatcgtcata cagtacttct
ctgttaagga gagttggatc 1201 cgccacctga agttggtgga agaacccage ctoccogggt ttgaggatct cctcagaate
1261 agggtaj’ %qg%%’t]éfggtc accactggct agaaaggatg agaagatttt ccggtttgg%%w 2009/054775

of 8,9,10,11,12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 3G, 35, 40, 45, 50, 85,
60, 65, 70, 75, 80, 85, 90, 95, 100 or more nucleotides or amino acids, or with respect to
nucleic acids, if the first sequence is substantially compiementary to the complement of the

second sequence.
“Swine,” “pig,” and “piglet” as used herein may be used inierchangeably.

"Waccinate” refers to the administration of the immunogenic composition or vaccine

described herein prior {o exposure to high fever disease forms of PRRS or HP-PRRS.

‘Protect” or “protection” refer to the reduction in severity of or incidence of clinical signs of
HP-PRRS infection or high fever disease forms of PRRS as a result of receiving an
administration of the immunogenic composition of the present invention. The reduction in
severity of or incidence of is in comparison tc an animal or group of animals not receiving the

15 immunogenic composition of the present invention.

PREFERRED EMBODIMENTS

The following examples set forth preferred materials and procedures in accordance with the

present invention. Although any materials and methods similar or equivalent to those
20  described herein can be used in the practice or testing of the present invention, the preferred

methods, devices, and materiais are now described. It is to be understood, however, that

these examples are provided by way of lllustration only, and nothing therein should be

deemed a limitation upon the overall scope of the invention.

25 EXAMPLES
The below-identified Examples iltustrate the highly virulent nature of PRRSY isolate JX143,
Ingelvac® PRRE MLV-vaccinated pigs have 100% survivai and significantly higher antibody
response, lower ratio of clinical PRRS and viremia, tess severe lung lesion, fewer, lighter
and shorter clinical signs, and a shorter period of high rectal temperature as compared to

30 non-vaccinated pigs after chalienge with a highly virulent PRR3V strain.

1. Materiais and methods

1.1 Vaccines and virus

Ingeivac® PRRS MLV vaccine (Serial No JA-AB4A-149) was from Boehringer Ingelheim
35 Vetmedica. Highly virulent PRR3SV isolate JX143 was isolated by Shanghai Veterinary

Research Insfitute. PRRSVY JX143 tissue culture (105.2TCID50/mi} was diluied five fold with

DMEM for pig inoculation.
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25 1321 agtcataagt ggtacggtgc cggaaagaga gcaaggaaaa cacgctctgg tgcgactact 1381 atggtcgctc
atcacgcttc gtccgcetcat gaaacccgge aggccacgaa gcacgagggt 1441 gccggcegcta. acaaggecga gcatctcaag

cgctactctc cgectgecga agggaactgt 1501 ggttggeact geatttccge catcgecaac cggatggtga attccaactt
tgagaccacc%l%é%%?%&f' aaa gggtaaggcc ttcagatgac tgggccactg FCTIRA084775

1.2 Primers and reagents
Raverse ftranscription polymerase and DNA ladder were purchased from Tiangen
biotechnology company. 2xPCR Mix was from Dongsheng company. Trizol® and primers

5  were from Invifrogen company.

Tabls 1. Primers used for RT-PCR amplification

Primer name | Sequence

SF14413 5« CTGATCGACCTCAAAAGAGTTGTGCTTG -3" {SEQ 1D NO:4)
SR15497 5~ CAATTAAATCTTACCCCCACACGGTCG -3 (SEQ ID NG:5)

Qst 5'- gagtgacgaggactcgagegeattaaTTTTTTTTTTTTIT -3" (SEQ ID NO:6)

1.3 Animai source and grouping

16 Fifty (50) pigs 29 days of age were purchased for the trial from Henan Muyuan breeding pig
farm. They were confirmed negative for PRRSV and PCVZ by RT-PCR {for PRR3V & PCV
2) and ELISA (an anti-PRRSV kit, [IDEXX Laboratory, inc.) by running each of the three tests
on serum samples coliected on arrival. The pigs were weighed and randomly assigned to
groups 1, 2, or 3, each containing 22, 14 and 14 pigs, respectively. Pigs were then housed in

15 separaie rooms according to their group.

1.4 Vaccination and virus challengs
The 22 pigs in group 1 (V/C) were vaccinated on day 0 with a single 2mL dose of Ingelvac®
PRRS MLV vaccine intramuscuiarly. The 14 pigs in group 2 (non-V/C} were injected with
20 2mlL PBS on day 0. Challenge of group 1 and group 2 pigs occurred on day 28 with the
intranasal administration of 3mL diluted PRRSY JX143. The pigs in group 3 {non-V/non-C)
were not vaccinated and not chalienged as strict negative confrol and they were injected with
3mL DMEM on day 28 Two pigs per group were necroscopied on day 14 and 42
respectively for observation. The remainder of the pigs were necroscopied on day 49.
25
1.5 Rectal temperature
Rectal temperature was recorded at the same time everyday from day 0 to day 49 (21 days

post chaillenge).
30 1.6 Serology

Sera were collected on days 0. 7, 14, 21, 28, 32, 42, and 49 from all pigs and tested for anfi-
PRRSY antibody using an IDEXX PRRSV ELISA Kit.
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acgaggatct tgtgaacacc 30 1621 atccaaatcc tcaggctccc tgcggcecttg gacaggaacg gcgcttgcgg tagcgccaag
1681 tacgtgctta aactggaggg tgagcattgg actgtotctg tgatccctgg gatgtcccct 1741 actttgotcc ccottgaatg

tgttcaggat tqtt cataagggcgg tottgtttcc 1801 coggatgcgg tcgaaatttc cggatttgat cctgcctgec
ttgaccgact (\%g[g‘gg %861 atgcacttgc ctagcagtac POTUSI09/054175

1.7 Clinical evaluation
The pigs were monitored daily from day 0 to day 49 and scored for severity of behavioural
changes and chinical respiratory signs including respiration and cough. The scoring system

5  of clinical signs is shown in Table 2.

Table 2. Scoring system of clinical signs.

S.everity of clinical Score aspect
signs

Respiration” Behavior” Cough”
Normal 1 1 1
Slight 2 2 2
Serious 3 3 3
Death 4 4 4

*Respiration: Score 2 (Slight)} corresponds to superficial respiration, nasai discharge, abdominal
10 “thumping” respiration when stimulated. Score 3 (Sericus) corresponds to rapid and superficial

respiration, nasal discharge, open mouth breathing, abdomina! "thumping” respiration.

*Behavior: 1. skin of mouth, nose, ears and inside of legs tum red, congestion, red spot, papula 2.
depressing, rough hair coat. 3. anorexia 4.lameness tremor, convuision 5. emaciated. Score 2

15 corresponds to one or two items of symptom as described above. Score 3 corresponds to three items
or above symptom as described above..

*Cough: Score 2 corresponds to non-productive cough. Score 3 corresponds to productive cough.,

1.8 Evaluation of productivity
2 Weight of all the pigs were recorded on day O (before vaccination), day 28 (before

challenge), day 49 (21 day post chaliengs).

1.9 Efficacy of ingslvac® PRRS MLV was assessed by evaluating the clinical signs, fung
lesion scores and ractal temperatures following challenge in vaccinated pigs as compared o
25  the chalienge control and negative conitrel groups. Pigs were considered to be clinically-
affected by PRRS when 1) high rectal temperature (41°C) for more than 3 days, 2)
depression, anorexia, conjunctiviﬁs., cough, respiratory disease, and 3) pneumonia were

evident.
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catcccagcc getetggeceg aattgtccga cgactccaac 35 1921 cgtceggttt ccccggecgc tactacgtgg actgtttcge
aattctatgc tcgtcataga 1981 ggaggagatc atcatgacca ggtgtgctta gggaaaatca tcagcctttg tcaagttatt 2041

(basucanca SGNIRY BgciBage canactgag 2161 0 D009 reHERRIRIS cdtaceieed
1.10 Lung lesions
Necropsy was performed at day 49 (21 days after PRR8V challenge). For each pig. the
lungs were evaluated for percentage of area (0 to 100%) affected by grossly visible
pneumonia {edema, congestion, hemorrhage, meaty and firm fibrous structure) in a blind

5  fashion.

1.11 PRRSV RNA detection and quantification

Sera were collected from pigs in group 1 (V/C)on days 0, 7, 14, 21, 28, 32, 35, 42 and from

pigs in group 2 (non-V/C) on days 28, 32, 35 and 42. RNA extraction from 140uL of
10 individual serum samples was performed using a. QlAamp viral RNA mini kit (QIAGEN). RT-

PCR was then performed using prime-probe (Invitrogen) combinations (Table 1) specific for

the conserved region of PRRSV RNA (Genbank).

Each RT reaction consisted of 12.5 ul of the RNA template, 4pl of dNTP, 2 pl of 10xBuffer,
15 0.5 L of primer Qst and 1 ui. of Quant reverse transcriptase. The mixture was incubated in
37°C water bath for 1 hour and stored at -20°C. PCR was then performed using 1 plL of the
RT reaction, 1 ul. of each of SF14413 and SR1549 primers, 2 yl. of 10xBuffer, Zul of dNTP,
5 unit of rTaq polymerase and water to a total volume of 20 uL. The reaction plate was run in
a sequence detection system under specific conditions (94°C for 5 min; then 40 cycles of
20 94°C 30 sec, 85°C 30 sec, 72°C 75 sec, 40 cycles; finaily 72°C for 10 min). The PCR
amplified fragment was separated by agarose gel and detecied under ultraviolet light.

1.12 immunohistochemistry for detection of PRRSV antigen.

immunohistochemistry for detection of PRRS8V-specific antigen was performed on formalin-
25 fixed and paraffin-embedded lung tissue sections made within 48 hours after necropsy by

using PRRSV anti-N -protein monoclonal antibody (SR30 or SDOW17) and secondary

conjugated antibody.

2. Results
30 2.1 Rectal Temperature change post challenge.
Following inoculation with the highly virulent PRRSV JX143, rectal temperature in pigs of
both the vaccinated group and the non-vaccinated group quickly increased. The pesak
temperature was 41°C and 75% of the pigs were febrile immediately foliowing inoculation of
the challenge virus. Rectal temperatures declined to pre-chalienge levels within 10 days in
38 the vaccinated pigs while pigs in the non-V/C group had a longer febrile period and

increased rectal temperatures were present significantly longer (Fig. 2).
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agagtttccc cgccgagcegce tgcggacacc tectttgatt ggaatgttgt gettcctggg 40 2221 gttgaggcegg cgaatcagac
aaccgaacaa cctcacgtca actcatgctg caccctggtc 2281 cctccegtga ctcaagagcc tttgggcaag gactcggtcc
ctetgaccgc cttetcactg 2341 tccaattget attaccctge acaaggtgac gaggticatc dag gftaaattcc 2401
gtactctcta agt?g%]ﬂé%'q‘!as Ig?gj)ttgtcctg gaagaatatg ggctcatgtc cactggactt 2461 gg@g%%gaé ccﬁtgctgcc
gagogggctc gacgagctta aagaccagat ggaggaggat 2521 ctgctaaaac tagccaacac ccaggcgact tcagaaatga

tggcctggglagetirlogiag B9B8BYtcgatttaa aagettgggt caaaagcetac ccgeggtgga cacctccace coctccacca
2641 agagiicaeerCirotadas asauieiginAarRIMCcagAgYACaagReigiecatdif] sgateagiegca
PRIl AR G o MM T &é@%&ﬁm%@gmﬁwggtgm

it
cocctcaat cgacacc atccga at

g accta tgagtgagcc cgtacttgt Cecgc tcgc gacgtgtoce
caagctgatgitodesthaegbertde slyeytdgdecatCagieser 8%‘5@%]&%‘@%% ty e 8‘3683&3@@ 941
acgcaccaggaigegeaichgaailtgietyegiaricaciagacggdata igaggoidet 30Riistociadoadtb@ofcagaa
cal9g9caln A9 Jtndrandn,addnndgag %86@@%@9&;@@@%@a/;@ta%ee.aw@caccaacc

ctgcacctgt gtcatcaagc 3121 agctcectgt caagtgttaa gatcacacgc ccaaaatact cagctcaagc catcatcgac 15
3181 tct g@?fd@(ﬁg‘@él@t{j*g“@%é(t’&&%%ﬂ@@é’é’éﬁ%@%ﬁ%af%@%'l%@ﬁ?c%ﬁ@%ﬂ% U898t gtgatgegte
caagcttaghgatectfetastgeageldgy Geketzjcgihs30dratfy gimtasgguttgaetded cgastigdoigeagcacgt

Ctgc““%h%ﬂ&%@?%%%?% gicdapalg Acagetiier PulaicesARagatgaledegagacace geegeeecac 3421
ccgtgcgggt ttgtgatgtt acctcacacg cctgcacctt ccgtgagtge agagagtgat 20 3482 ctcaccattg gttcagtggc

caccdfaggat gttccacgca tcctcgggaa aataggagac 3541 actuacgagc tgcttgaccg gggtcectcg geaccctcea
agggagaact ggtictgaysigrd601 caacctgcca aagatccccg gatgtcgecg cgggagtctg acgagagcat aatagctccg

3661 cccgragalaicagotasiclcogcicalicAC RIS saicierlr e diatoos 3ieb Jisgacasra@@9gggccytt
aagaacggta aaaacaaaag caggaaggct ct@?a%‘jaa 25 35}8 agé:ttgcc ﬁag,[%%}tta cc;tc tttcc catctcccta
tttattcte AcscctenE BB LER R Bggtist tBE'jg‘atggthggggg g BaUCtitac etattg S $801 ctetttctat
gttacagttantcatigittergdiitigetexbittettgygom taalttin 89810y tRiteimiteng Jogh efdh sabddigrggtingtggctgct
gotiggctitgclgitogi ARl diciotsana e Clatgiecaa wgm@gmm@%tlg% agtiigacisroceagpgigt 30 4081
aggaacgtcc ttcattcttt tgagottctc aaaccttggg accetgtecg cagectt tgggceee tctogg
ccttgecatteRYEEAGHL t't%S ércag%’yg%%%%g3%%%%%%@%85%@3?&%@86%ft‘%]’éé%ﬁ% %gg%%%t gtatcttgge
tggagcttaV 42 6ibg rfstect@ kryggtaeiep st desc thegda gragaslcseEeEeas 1 'g&gatcgcect
tcaacgtgti/esaititase calgrgRAGEa gulcaitachralegarcig Sh«s8Hgegalgagtitigegeaccraanaggcatg
gaccccattt ttctcgccac tgggtagegt 444 tqctgaa. ag fcecattgag t cccat
KOO S A RN S R A A A
caggecgtalnkatGiansa g tanarag SR atRiRYes THRGRGgC cgaggeagtc 4621 ccaaaagtygg tcaaagtttc
cgctattcca ttccgagctce ctttetttce cgctggagtg 404681 aaagttgatc ctgagtgcag aatcgtggtt gatcccgata

cuttactac agecRigede S4AICIgN N sracAPiaa. eelfgheelt dgtacagggg actitgecea gelgaalgga 9801
ctaaagatca ggcaaattic caagccttca gcc cacacctcat tj;CtQCCtE;g 4861 catt%tt cct gctcgatggce
‘ Beggtad c%

-adgc ggggga Clca
gttacacatd SHENARASL RN YR @%&3{%%@% Y§ITRAFG Gt RLayd g§¥gcBRaacc
cgtttgccgiresctggctanidQsitig gitetyd diettottig che glatinagml tigds ¢atetode @bt kbggicendasattgcce 5041
s o e o 10 otg g
gttt cot tgf%cﬁlaf@%ﬁ@égﬁ‘bﬁtﬁm% rgéQ&@é&*&%%%%’fBPé‘f%&?&%% 8?9 ﬁt&%ﬁ% géé(% @gch%ata
taccctcagl) ot iiReyt) gluttghtgatteddt oligy drds10T8B4 Iy gtdgnatah\Bad e gdgetegiétytc actocctazg
acatzgatca ttacaccagt 5401 ggcccccgceg gtgttgeege crtggetace gecaccagatg ggacctactt ggecgetgte 5461

cgccgcegct cgc%(f;gct?%tc taccatg ctgttcaocc cgtctcagct cgggtocctc 5521 cttgagggcg otttcagaac tcaaaa
gccc tcacfgaa 8& (o a"t%ic t(E(Eiggtcc 5581 tccatgggct ctggcggagt gttcactatt gacgggaaaa tcaagt.gcgt
gactgecgCalkbvbeshammgectie diygrasciratasoriasgd ertereoiics! §larcaied wallge abrite sy 1
tttgatgtaavaﬁ:gggg%@g%gt%ﬁﬁmgt@aémﬁ@%%aaéﬂ?mgrﬂgttggtgw@ﬁﬂgfaa@@@cwdﬁ@@@agga
tgggtggact cgcct attggctgac atccictggce ttgaacc tgtta t tG.QocC ct
(omcogeg loTedER L BT sl o e e e 20
5941 caalfjagdpeighgciitytraccipeirteias fHHREaHAGtaatytd AR YR B SO IPEURSRG At tgagtgaatt
ct tcgctggapRetaRoalics eesteaoiaadatganaalé 66 lrgimgiracaitatizraga Basgs gegageigecticag
atcfratgtgc cctgcttgct 6121 gccaaaccog aactggaagg aggcotttcc acagttcaac ttcagtgtgt gtttttcctc 6181

35 necrocpsy,
ctgtggagaa ?g gﬁggca tgottggacg ccottggttg ctgaggggtt tttcatcctg
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25 6241 aatgagattc tcccagcetgt cctggtccgg agtgtzttct cott tgggat gtttgtgcta 6301 tcttggctca. caccatggtc
tgcgcaagtc ctga tga tca ggcttctgac agcagccctt 6361 aacagaaaca gatgrgtctct tggtatttac agccatggtg
cagtaaccag ttttgtcgca 6421 gatcttgcgg taactcaagg gcattcgtta caggtggtaa tatgcc 6981
ttoctgccoc g‘é/gt%%]t%d&%stlg??gacctcg ocagtoccag tgatcgcgtg tggtgttgtg 30 65&%@%@3&%@5&%&&
gtacttgttt aagtaccgct gccttcacaa tgtccttgtt 6601 ggcgatgggg tgttctcttc ggctatcttc ttgcgatact ttgccgaggg
aaagttgadgs661iteagygiidt ¥ yeasinadte)cgggatgagt ca tgagtcge tgactggt gc cctecgecatg 6721
agactcackrgggaggact ggazticCtt acgaaatgga cigatatitaa gtgcttigtt 6781 tcfgegtcca acatgaggaa
tgcagcggge-caatitatcg-aggetgetta-tgeaaaagea-35-6841-ctaagaatig-gactigetea gttggtacag gttgataagg
tccg aggtac catggccaagh Qggggcga.\g{?cstg ﬁgaccgatgék c%%gcacc%%%@& cgc ccggtgacat tgttgttgcc
6961 ctiggecaga cycctgligy cagcatafio gacctaaayy AEgiagTac CaggRatact 7021 ctccaagcca ttgagactag
agaccttgcc gggtccaaaa tgactgtggc gcgtgtcgtt 7081 gacccaaccg gggaagcccc acccgtacct gtgeccatec
ctctcccacragrmaagiictg|40/141 gagdacggtic ccaatgccgiooggoatyasrgeccgiiign acaagaagaa
gaggcgcagehadiRpatggaagcecg toggcatttt tgicarggac gggaagaadt accagaaatt ttgggacaag 7261 a att
ccggtg atgtgttt t a tgaggaggtc catattagca cagacgagtg ggagtgcctt 7321 agaactggcg accctgtcga ctttgatcct
gagacaggga tteagigigg@eatatcacc 7381 at tgaagaca aggtttacaa tgt ct t cacc tcoccatctg gtaggagatt

cttggtceeg 7441 gecaacceeg agaatagaag agetcagtgg gaageegeca agcttteegt ggageaagec. 5 7501
cttggcatg%“taggrg%%(gggdca g%\%&’{\ﬁnﬁc‘e' cg’aéﬁ g%gt%"gga 54 a8lgaaasgd D?g%%%ft aséf{}g%%géngactccaggg

cctgattadygalgdaisigtansacyited Jegcengesi T6 21 eRittgh OEdH: dRyth JreseHpgBeeras feftactga
gacag cggdraateatasicayebRbraiicacasecygarsitpigecstaggarccigtgpacit asangtgpgceegtgagatty
7741 agcta a aaga cgcggttgag cacaacca gtggtg 10 7801 t tgtgct cct
gcgctctgc%e\é?'i@igéf?%gc ﬁ%%a%g?%? %é‘tg @%@g%‘é%%ﬁgé’ci%gg%%%a gttactcgcc cgccacgggce
cgggaaacac tgggat tg at ggcacgcttt 7921 gggattttga ggccgaggct act a aagagg aagt tgc act cagtgcgcaa

at a a tacagy (8983s0uigtigsainadd@ggcgcggc gacgegectg aaattggtct coot tat a ag ttgtaccctg 8041

tagggacag coslaadsag @l aR.eaacRaacana caadugagRcaan bhd W llacanqac
ccccagtgac actggaagcc cggtgcacge ggctgectge ct cacgect a 8161 a tgct actce ggtgactgat ggg cgce tceg
toot ggctd@a¥'e é’é\gﬁg&@@@@'@@t(gﬁ-gﬂ@’ At Q&E&Waﬁ%ﬁ%@?@fb@@@ﬂﬁ?@éﬂ?}ﬁ gatictag g
cctg act 8a8dugnicet fadea 4gtikhacagagecacys! fty thsargagaigoctdeciant tiasiay agcaienceds dcémag t 8341 at
gat t tgtc q@lg%aaggc tttg t tttg c ctggagttct tcgectegtg cgg a agt acc 20 8401 tg ttcg coca cgtgggtaag
tgccegececg tt cat cggcec ttccactt a ¢ cctgctaaga 8461 attot a tgg c tg g a at a aa t gggaacaggt
ttccaaccaa ggacattcag agcgtocctg 8521 aa a t cgacg t tctgtgcgca caggctg tg ¢ gagaaa act g gcaaactgtt
acccettgtd 8581 .cootozagaa o sagpticty thgggaagradyra Egastaygias abdiiesjgrawsaataact 8641 t cat
tacg tt gchcé?tEgggcaacgrtg gtggtgtta Bagaaag 258701 o gcceatcg cc
ctcgggaaaa acaaatttaa ggagctacaa geececeggtec- 8761 tag cc tgcgatcg
atccacacet’§ CLAYR cc 8821 %\ﬁéﬁ?gc cg cca a t%?‘i‘“gt?t%tgaac tcgcctggi" %@8@& a g ca t/ctaccgtcgt
8881 accitgetgaa ctg ct gcc d 6.50aektét gg tcacyedfiecLeftycgegg tg act a ag a agg 8941 gtggcctgtc
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gtctggcgacgsegattacct ctgtytoasgaegaitac agct [ggtgss0R00 I tataigraggyhga Ca tgg 1g ct cagt t

act tcaaaag tgg.tcaccct cat ggecttcigt 9061 ttctacaaga ccagc taaag tttgaggaca tgctcaaggt tcaacccctg

at cgtct a.t@_LZl cggacgacct tuét%&gtﬁat%ﬁ g ccgéJgt & cﬁé’é%@?a tgcc aaeh@[‘%oégac@ tagtgggjt’t:é 9181
aacatctgaa tot tatgctg ggtttccaga cggacccaaa gaagacaacc at cacagact 9241 caccat cat t cctaggttg c

ag gat aahaa g 940,69 58d-Cctag tecect a accgtg ac a 359301 cjg atcc tog c g g cc ct cgcec ta
ccacatg a a g gcaagt aa tq tttctg a a ta c tacg cc t 9361 cgg cgg ctg c aat act ca tg g a cagctgtg Ott gt t
tagaqtaty d’?é%?‘@}é&?g@%t? 1%%5’5@0‘?%?%&@@9’&%“5%%85%‘? c§ gé%’ggaa\g'é%%@ &Pa cagc
tttcctggccdd@lecaicc§iitittaitigiotasgdggyaasiand tdagm mrhaswanajiay gyydadecinet 98X gaatgtg
€99 glactgeagd &%%&9@&%99&%@&?8%9 1965 I9teRt lcHRIAt AQICQL HIHIAGRACAEERAG!G caccagceatt
gt cctgtt at q)atct%g'% ggc_cacc(:jc /96 1 cg% ttct&gétt%}%ta‘gt g? t%c aa{: ?Ei (g}cc%a% ga a_%%ggcac a
agc cot cty’F1 RGE Gk a%géé’é%@tf’ ¢ %‘ﬁqa HEHE gi:gé%% ft @%tcaé &a?tg%gg%% 81
agggtctcapigeotetigemizdggisigatchstengc ooty cgiaite G igrdgtiendgnahgipme geed TAGgghaaat
gaagmcg@r?:,@ﬁ@ﬁﬁ@@%g@M%tﬁ%ﬁk%@%@ﬁ@ﬂaé%@@ﬂac ttgtaaagag atcaacatgg tcgctgtcge
ctctaacgtg ttgcgcagca 5 9961 ggt tta toot cggcccacce ggtgctggga aaacacactg gcttctt ca a caagtccagg
10021 atggtgatgt catttacacg ccaactcacc agaccatgct cgacatgatt agggctt tgg 10081 ggacgtgccg
gttcaacgtt ccagcaggta caacgctgca attccctgcc ccctoccgta 10141 ccggceccatg ggttcgeatc ttggecggeg
gttggtgtcc tggcaagaac tccttcctgg 10201 atgaagcggc gtattgcaat caccttgatg tottgaggct tctcagtaaa
acaactctca 10 10261 cttgcctagg agacttcaaa caactccacc ctgtgggttt tgactcccat zgctatgtat 10321
ttgacatcat gcctcagacc caattaaaga ccatctggag gttcgggcag aatatctgtg 10381 atgccattca accagattac
agggacaaac ttatgtccat ggtcaacacg acccglgega 18441 cctacgtgga aaaacctgto aggzatggge aagtoctcac
cocctaccac agggaccgag 10501 aggacggcgc cattactatc gactccagtc aaggcgccac atttgatgtg gttacactgc 15
10561 at ttgcccac taaagattca ctcaacaggc aaagagctct tgttgctatc accagggcaa 10621 gacatg, tat
cttcgtgtat gacccacaca ggcaattgca gagcatgttt gatcttoccg 10681 cgaaaggcac acccgtcaac ctcgcagtgce

acc,gtgacga acagctgatc gtattagaca 10741 gaaacaacag agaaatcacg gttgctcagg ctctaggcaa tggagataaa
+H+ canonaecea 10201 canataanecA cattatanat tetetecacAa ctatttacAae acdacctaaaa Aaontcaacet 20 102A1
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12421 cactttcaac atcttgccgc tattgaagcc gagacttgta aatatttggc ctccoggcta 12481 cccatgcetgce
acaacctgcg cttgacaggg tcaaatgtaa ccatagtgta taatagtact 12541 ttggatcagg tgtttgccat tttoccaacc

cctggticce ggecaaaqct teatgatttt 12601 cagcaatggc taatagctgt acattcctce C cagc ttctigtact
12661 ctitttgty %&’c‘i’é?&b@f gcgaattcca at getacgtt ctgtttttgg tttccgetgg 10 15??%%%&%%%23 cttttotttt

gaactcatgg tgaattacac ggtatgcccg ccc tgaccaa 12781 cccg,gcaggc agccgcetgag a tocttgaac
ccggcaadié tithgtget sejgeliandydmreBahisinghectsity tag tgagaac g a tcatg acg a actagggtt catggttccg
cctggccttinibdsiRdie agRo aaacth CRAs ttHA6E AQIGHHaE S Galagkaas0lterrRtCieagelaris 14861
ngcccagstéen in all pigs challenged. The MLV-V/C pigs had fewer PRRSV-infected cells. The
numbers of total cells and PRRSV-infected cells were recorded in different areas. The cell
5 infection ratio differed significantly between the groups: 23.3414.691 for the non-V/C pigs,

9.3618.069 for the V/C pigs and 0.24£0.114 for the non-V/non-C pigs (Table 5).

Table 5. PRRSV-infected cells by immunohistochemistry of paraffin-embedded biocks pig

lung.

Ratio of PRRSV- Groups

infected cell MLV-V Non-v/challenge Non-v/non-¢
% 9.36+8.069 | 23.34+4.691 0.24x0.114
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ccatcccgag &tar ttggga tagggaatgt gagtcaagtt tatgttgaca 15 13021 tcaagcacca attcatctgc gctgttcacg
acggggataa cgccaccttg cctcgeccatg 13081 acaatatttc agccgtattt cagacctact accaacacca ggtcgacggce
ggcaattggt 13141 ttcacctgga atggctgcgc cctttctttt cctcttggtt ggttttaaat gtttcgtgot 13201 ttctcaggcg
ttcgcctgca a‘ggcﬁ(}‘é’{ﬁzééﬂé’ttcgagt ctttcgga ca tcaaaaccaa 13261 caccaccd']cga @5?8%3%4gt7?cgttgtcct
ccaggacatc agctgcctta ggcatggcga 20 13321 ctcgtoctot. ccgacgattc gcaaaagttc tcagtgccge acggcgatag
ggacgccdgraldBsasgtacatcacc a tcactgcca atgtcacaga tgaaaattat ctacattatt ctgatctcc 13441 catgctttct
tettgecttt KigstiR e IrgaEIRgE A2a96 993k capaaiani EPAk giggcaat gtgteaggea tegtggetgt

gtgcgtcaac tttlacgg ct acggocagca 13561

1C

18

20

25

30

38

48

61
121
181
241
301
36l
421
481
541
601
66l
721
721
841l
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1301
1501
1623
1681
1741
1801
igeol
1921
1981
2041
2101
2iel
2221
2281

cgta

ggcacagooo
ttaggggtet
cettiaacca
gtggacggagyg
aatctccaaq
cggtggacgt
ctttectgega
atggtgcggg
actctacaag
gtgggegttt
grtgttaacca
tgtgotatgyg
aaggtctett
ttgaagttgg
tecgagttta
ggetgeotes
ctocccaccygy
aagcatggtyg
gtgaccgaca
cgecacctga
agagttgagc
agtcataagt
atggtcgetce
geceggegeta
ggttggcact
cttectgaaa
atccaaatcce
tacgtgetta
actttgctee
ceggatgogy
atgecacttgc
cgtooggttt
ggaggagatc
gaggattget
aagattgatc
agagtticce
gttgaggcgyg

cctecoghga

ggtgttgget
aaaacttget
gtccctaaca
tgtctgggat
goecaggltcta
ttoectgaget
tgccacgtge
ttrttoogat
tegeagetga
tttatgaacy
acgccaacte
acttgcocget
ctgacgtcta
gggeoceteg
ttygcgaaccy
ccttcatgac
ctygctgacac
aagttcagta
tececctggeas
cacatggace
agttggtgga
cecaatacgic
ggtacggtge
atcacgcttc
acaaggcoga
gcatttoege
gggtaaggeo
tcaggctecce
aactggagyyg
ccecttgaatrg
tocgaaattic
ctagcagtac
coooggeogco
atcatgacca

chgocatca
agtacctceg
cgecgagoge
cgaatcagac

ctcaagagcec

ctatgecacy
gcacgggaac
cettgettee
actitgatcgg
ctgcacacga
tggggtgctyg
attceccecact
Tgcacgaatg
aatctacaga
gggttgtcge
cctgeatatyg
cococgcagagy
tgacattggt
Tggtgggaat
actccacacc
cectgagagt
tgtccctgaa
caaagaaatt
gtacctLacag
tatcgreata
agaacccagce
accactggct
cggaaagaga
gtcegeteat
gecatctcaag
catcgecaac
ttcagatgac
tgcgygectty
tgagcattgg
tgttcagggt
cggatttgat
catcccageo
tactacgtgyd
gqgtgtgectta
gaataaaacc
tggcgceaaca
tgoggacaco
aaccgaacaa

tttgggcaag
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gcatttgtat
accctectgt
ggagttgceac
tgcacgtgta
tgtctecagty
ggtctatttt
gtcgagtgct
actagtggaa
CCogygrcaac
tggtaccceccea
agtgacaaac
cccaaacctg
cgtyggogotyg
gaagtgaaat
tectteccge
ggtgtctcca
ggaaaciget
cgeccatgota
cggaggctge
cagtacttct
cteccocgggt
agaaaggatg
gcaaggaaaa
gaaaccoggo
cgctactctc
cggatyggtga
tgggcecactyg
gacaggaacy

ctgtctcetg
tgttgtgagc
cotgectgee
getetggeoy
actgtitege
gggaaaatca
aaccgggcta
agtcttgags
tocttigatt
cctcacgtca

gactcgoteo

tygtcaggage
gacagcccte
tgttttacgy
cececaatgc
cacggtotet
ataggecccga
CCCCCgeesy
acchigaactt
tcaccoctac
ttgtcggace
cttteceeggyg
aggacttttg
teatgratgt
ttgaaccigt
ceceatcacgh
tgegggttga
ggtggegett
accaatttge
aagtitaatygg
ctgttaagga
ttgaggataot
agaagatitt
cacgcetoigg
aggccacgaa
cgecctgccya
attccaactt
acgaggatct
gegettgcgg
tgatcecctgy
ataagggaegyg
Ttgaccgact
aattgltccgoa
aattctatge
tcageecttic
cteoocggaaga
aatgcetoggoe
ggaatgtigt
actcatgetyg

ctetgacege

tgtgaccatt
ttcaggggga
tctotecace
ragggtgtht
cctteoctoetg
agagcracto
ggcotgttgg
tcaacaaaga
agttctaaaqg
cgtcococtggyg
agcaactcat
cecctttitgag
gaccggagda
tocccaaggag
agtggacatg
gtaccaatac
gtitgacteyg
ctatcaaacc
tettegggca
gagttggatc
cetoagaato
ccggtttgge
tgegactact
gcacgagggt
agggaactgt
tgagaccaco
tgtgaacacc
tagcgccaag
gatgtccoct
tocttgtittce
ggctaaggta
cgactccaac
tcgtcataga
tcaagttatt
ggtegegoca
caaacttgag
gcttectygge
caccctggte

cttoteacty



cgtcaaggag tttacccaac gctccttagt ggtcgatcat gtgcgactgc ttcatttcat 25 13621 gacacctgag accatgaggt
gggcaaccgt tttagcctgt ctttttgcca tcctactgge 13681 aatttgaatg tttaagta tg ttggggaagt g cttgaccgc
gtgctgttge tcgegattge 13741 titttttgtg gtgtatcgtg ccgttotatc ttgetgtget cgtcaacgee ageagcaaca 13801
acagctctca Ygﬁgg Httataact taacgctatg tgagctgaat ggcacagatt 13861P§é[c Sé%ﬁaéjﬁ“a%%atttgac
tgggcagtgg agacttttgt catcttcccc gtgttgactc 30 13921 acattgtttc ctatggggca ctcaccacca gccatttcct
tgacacagtt gjtctggeeat I398 1 eRfgtCarcqettgatattieactyoc dgtatgttt gadtagéatitacgcagtet 14041
gtgctctggctgagotgatictgetitgica: ttaggettgoigaagaactge atgtectyge < 14401 gotautettgr taccagatat

accaacttce fictggacasdaaggecaga giatalegtyggcrc
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2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
456l
4621
4681
4741

ctgctaaaac
gtcgatttaa
agagttcaac
gcteococgegea
cchtaacggtt
atgacaccta
acacctitga
acgeaccagg
cccotageac
grectgagty
agctococcoctgt
iRekdslsleleletote
cgtgaggett
atgtgggata
atcttaaatyg
CCYTgCygyt
ctcaccattg
actgacgagoe
caacctocca
ccegeagata
gtggacgggy
ctgagetgco
aaatctgaca
ctetttetat
gggtcttete
ctgttcaage
aggaacgice
gTgggceoccyg
atctggeact
gtgotttete
gagatcgeot
tgcgatcggt
gogtgctgga
cagctggatg
caggeogtan
ccaaaagtgyg
aaagttgatc

tctggetatt

tagccaacac
aagcttgggt
ctegeagaac
ggaaggtcag
cygaagaasac
tgagtgagcc
gtgggtcgge
atgagecctet
cgtogeagaa
aaatctcgga
caagtgttaa
tttgcagtyg
gtgatgcgtce
gggttgacat
gcaggtttga
ttgtgatott
gttcagtgge
tgecttgaccyg
aagatcccoqg
caggtggtgt
gggggccegtt
aggtrtttag
gtggttattc
gttacagtta
ggcgtgtgey
ctgrtgtceega
ttocattotLt
teggtetegyg
ttttgettag
aaggtaggtyg
tcaacgtgtt
tittgcgcacc
coggeeggayg
agaagaggat
agtgcttgeg
tcaaagtttc

ctgagtgcag

ccacogogaa

ceaggegact
caaaagctac
aaagtctgtc
atcogattge
tgtcggrtggt
cgtacttgty
accagticct
ggatttgtot
catgggcate
tatactaaat
gatcacacge
gcatetecaa
caagettagr
gotgacttog
gttictccea
acctcacacy
caccgaggat
gggtcoccteg
gatgtogoeg
cggeteatto

aagaacggta

¢t

coregtttec
teegggtgat
ccecattetto
aatgggggte
cccagtogge
tgagoticte
cecttgeoatt
gettggeatt
taaaaagtgce
cccottttaca
aaaaggcatyg
teccattgag
tacggctaga
ggtattacag
cgctattcca
aatcgtggtt

cctogtoctt
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gacgagctta
tcagaaatga
ccgeggtgga
aaaagcttyge
ggcagecedy
cococtcaatt
cocogagtage
gcaccgogta
gcgiocteac
ctggaggcyyg
gacaccaacc
ccaasatact
aazggaaaaaqg
gatccigcta
cgcaacacgt
aagatgattc
cctgecacctt
grtccacygcea
gcacceteca
cgggagtetyg
actgattige
aaaacaaaaqg
catctcecta
tggggtttty
ggottttgeote
tttggctget
actgertgrg
aaaccttggg
ctiggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gacccecattt
caaccttetg
actgtggtey
gegggtgagg
ttecogagotc
gatccecgata

ggtacgggygy

aagaccagat
tggcotygyc
cacctecace
cagaggacaa
ttttgatggg
tteogacace
gacgtgtccce
gaactgtgac
agacggaata
gggggcaaga
ctgcacctgt
cagctcaage
aagcatgcect
cgeaggagty
ctgettacca
tcgagacace
cegtgagtge
tootogggaa
agggagaacc
acgagagceat
cgtortcaga
caggaaggct
ttttoticte
cagettttac
cecctettggg
agrragoeLtt
agtttgactc
acccetgtoog
tattgggogg
gtatcttggc
gtgtaagaac
ggtcgtcact
ttctcgecac
aaagacocat
ctcagectta
cgatggtyggce
ctttctttceo
cttttactac

actttgeccca

ggaggaggat
agctgageag
cootocacca
gecectgteect
cgacaatgtc
atccgageoy
caagetgatg
aacaacgcty
tgaggettte
agrtgaggaa
gteatcaago
catcatcgac
cageatcaty
getototege
ggegtttoge
gococgoocoac
agagagtgat
aataggagac
ggtctgtgac
aatagcotooy
tggtgtggat
cttagaccaa
acacctotto
totattttge
sgtattttot
tgctgrigot
gecagagigh
cagcctigtt
ggcacgetac
tggagcettat
tgctectaat
catcgaccty
tgggtggcegt
cgogttegoc
tgatcccaac
cgagygcagte
cgectggagty
ageoctocygg

gctgaatgga



14161 ggcggtcgec cgtcattgtg gagaaagggg gtaaggttga ggtcgaaggt cacctgatcg 35 14221 acctcaagag

agttgtgctt gatgg z:tccg cggcaacccce tttaaccaga g Lttgagcgg 14281 aacaatgggg tcgtetctag acgacttctg
caatgatagc ac

taagtcgcgg

No i

ccac agaaggtgct 14341 tttggcgttt tccattacct acacgcca
tgcta gggcttctge accttttgat ctttctgaat tgtgctttta c

t? é %gzz;\tatat

ctctaaagg
X461 catgacattc

gtgcactttg agagcacaaa tagggtcgcg ctcactatgg gagcagtagt 40 14521 tgcacttctt tggggagtgt actcagccat
agaaacctgtf aaatteatca cetceay 14581266kt g g & HFeagec Yeaagtacat WRfGEEEEF gcccaccacy
tcgaaagtges oW e:201025108-PEVHS2009/054 27 5t 1969 & reg cggguitizeatcoyatigreggcaaatga
taaccacgcastitglcee-0gcotee@9diccaa cgatecgtoy
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3G

35
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4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241

6301 tc

6361
6421
6481
6541
5601
6661
6721
6781
6841
6301
6961
7021
7081
7141
7201

ggacctggeh
ttgacagcac

Tetecatey
ctogeaatog
tggttgeget
tetgtaaata
ggtcgtiata
ggocoooygey
cgeogogetyg
cttgagggcy
tccatggget
catgtecetta
rttgatgtaa
aaggcccagt
gtrgaacccy
ggatceccayg
caaggaggayg
ctgagegagt
ggcagtcaca
gccaaacccyg
ctgtggagaa
aatgagattc
tiggetca
aacagaaaca
gatctigegy
ttectgeeoe
caccteettyg
ggcgatgggg
gaaggggtgt
agactcacty
tcrgegtoeea
ctaagaatig
ctegaggett
cttggecaca
ctocaageca
gaccraacce
gagaacggtc
atggaagceg

ctetttgeac
ttgtggegyy
caggcatgge
ctagttatgt
gtttctettt
Leagyg
ctaacgttgae

taccot

gtottgecygo
cgctgactygy
ctttcagaac
ctggcggagt
cgggtaactc
aaggggactt
tctgogagga
gtottattgg
tgattaccga
gecattgtecac
tgagtgaatt
taattaaaga
aactggaagqg
tgatggggca
Loccagetgt
caccatggtc
gatggtctcet
taactcaagy
ggatgatggt
ccataatttt
tgtteototte
cgeaatooig
acgaggactt
acatgaggaa
aacttgctca
ttgcegatac
cgeotgtitgg
ttgagactag
Cogoaccoes
ccaatgecty

tcggeatttt

gtotagatty
atteggoctt
tcataggttg
ttgggtacct
gcacccectc
agtcttggac
tggre
ctitggetace

ctgte

tcgtaccaty
tcaaaagcee
gttcactatt
agctagggtt
cgccataget
tgggtyggact
gaatgggttc
agceggtgag
gegeecetcoa
cttcgetgga
cacatgegayg
aggcetttee
tgertggacy
cotggtocygy
tgegeaagte
tggttottac
gcatcogtta
tgtgaccteg
gtacttgbit
ggctitette
cgggatgagt
ggattoectt
tgoageggge
gttggtacag
cgtggcacoo
cagecatcttc
agtcecttges
accecgoacct
gggggatgag
tgteatggac

24

tgcactaacc
tgcatctece
caagagattg
agttgtaagy
cttacctggt
accatectat
gtggtgttgt
acteootatyg
geaccagatg
ctgttcacce
tcactgaaca
gacgggaaaa
tecggggtey
gattgocoga
ggtegogect
gecettetget
cttgtoggey
ggccagtttt
cctaaggteco
gtgcettcay
acagttcaac
cocottggtty
agtgttttct
ctgatgatca
agcettggtyg
caggtggtaa
ccagtoecag
aagtaccget
ttgcgatact
catgagtoege
acgaaatgga
caatttatcg
gttgataagy
caactctoge
gacctaaagy
gggtecaaaa
gtgcccatce
gaccgtitga
gggaagaagt

cgtttgoegt
aacacggecet
cottggtogt
ctgacatgtt
tgotttotgt
ggttggtgtt
tgatttotet
acattcatca
ggacctagLt
cgtcteaget
cogtcaatgt
tcaagtgegt
gcttcaatca
attggraagg
attggectgac
tcacecgegrg
trcacacagyg
gtaatgrgaa
cgetegotga
atctttgtge
ttoctgtgrgt
crgLggggtt
cectttgggat
ggcttotgac
cagtaaccag
tgaacttaag
tgategegtg
gccttcacasa
ttgccogagyy
tgactggtgc
ctgattitaa
aggotgetia
Lcegaggtac
ccggtgacat
ttggtageac
tgactgtygge
ctecteoccace
acaagaagaa

accagaaatrt

cecetggetac
caccttgece
tttgatttte
gtgeatctta
gtttoottgt
tttottgatt
ctggetttta
ttacaccagt
ggccgetgte
cgggboccte
ggtcgggtec
gactgeegea
aatgcttgac
ggttgectece
atccectetgge
tggegattct
atcaaacaaa
geoeatcaag
tgtgaaaatt
ccoctgcttget
gtttttecte
tttcatectyg
gtttgtgctsa
agcagocctt
ttttgtogea
cacctatgee
tggtgttgty
tgtecocttgtt
aaagttgagg
cotogecatyg
gtgottigtt
tgcaaaagca
catggccaaa
tgttgttgeo
caagcatact
gogtgtegrt
gaaagttctyg
gaggcgcagy
ttgggacaag



14701 ctccactacg gtcaacggca cattggtgcc cgggttgaaa agcctcgtgt tgggtggcag 14761 aaaagctgtt
aagcagggag tggtaaacct tgttaaatat gccaaataac aacggcaagc 14821 agcaaaagaa aaagaagggg
aatggccagc cagtcaatca gotgtgccaa atgctgggta 5 14881 agatcatcgc cCaa tccaga
gcaagggaccwébgé"dgf%ség% aataggaaga 14991 aaaacccgga gaagccccat ttggggg%&(%%ﬁ%sagga
tgacgtcagg catcacttta 15001 cccctagtga gcggcaattg tgtczgtcgt cgatccagac tgccttcaat cagggcgcetg
15061 gadéttgtge ectateagat e atjggagger tasgtiacactgfggastit agtfgtéda’ 159t €géaacatac
tgtgcgtctg atecgogeca gagcatcace cleagoatgs tggg clggee 390518k detttgy carvereagitgtt agaattggga
gaatgigtgy tgaalggsastgatigasas .1 224l tgtgecletaagicacctal gaatiaggy cgacegigig-ggggtaaagt

ttaattggcg- , 41
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7501
7561
7621
7681
7741
7801
7861
7821
7981
8041
8101
glel
8221
8281
8341
8401
846l
8521
gh8l
gedl
87C1
8761
8821
g8gl
8947
9001
s061
9121
918
5241
9301
9361
9421
9481
8541
9601
9661

gocaaccecy
cttggcatga
ataattgaca
gctigacccy
aatttcacaa
agctaaaaga
TLgtgotoot
catctcctaa
gggatittga
cttgtgatat
traggggcaa
ctiacaaaac
atgotactce
agttgtatgt
gcoctaaaca
atgatttgte
tgttegooea
attctatyge
aaatcgacgt
cectcaagaa
tcattgegtt
cgrtosacte
taggcaggtyg
gectggtttge
acgrgctygaa
grggcctgtce
tatatgcaca
ttetgeaaga
cggacgacct
aacatctgasa
caccatcatt
ggatcetoge
cggeggetge
aagagotegt
cacegttott
gaatgtgcgy
gtgtttacca

cgggttetyy

agaatagaag
tgaacgtcga
aactceagygy
ctgtggtege
ccggaccttc
cgeggttgaq
gcgototgea
gttacteogeo
ggcocgaggct
taggegogyge
ccctgageygy
ccecagtgac
ggtgactgat
goecgaccatt
gttaacagag
cacccaagyc
cgtgggtaay
tggaataaat
tctghgegea
acagtactgt
ggcccategy
geccatogeo
ccttgaaget
cgocaatett
cLgctgecac
gtetggegac
gcacatggty
ccagctaaag
tgtgotgtat
tottatgotyg
coctaggttge
ggccctegeo
aatactcatg
gattgggaty
cttgtecaty
gtactgcygyy
cacccacttc

ttottgtagt

agctcagtgg gaagocgcoca agotitecgt

cggegaacty
cctgactaag
ggcggotiay
accctaggac
cacaaccaac
gtreotrege
cgocacgege
actaaagagg
gacgcgectyg
gtaaaaggag
actggaagec
gagegeteeg
ccageghcey
cacggttgtyg
sttgrtttoce
tgcoocogoeeyg
gggaacagyt
caggetgtgo
gggaagaaga
gcagogttga
ctcgggaaaa
gatctigegt
ctttatgaac
gacttactogg
ccgattaccet
ctcagtiact
tttgaggaca
goccgagtoie
ggttLcoccaga
aggataataa
taccacatygs
gacagctgtrg
gcgcagtgeg
tgggaaaaac
gcoooggete
caccagcatt

gagtgcgaac

25

actgccaaag
gagcagtgtt
ttgttactga
ctgtgaactt
atceggttge
tratagatgt
cgggaaacac
aagttgceact
aaattggtcet
ttttacagaa
cggtgcacyge
Lcttggctac
tcocttgatta
aggatgetgce
crggagttct
ttcateggee
ttccaaccaa
gagaaaactg
agactaggac
gtggtgrtac
acaaatttaa
cotgogatoy
togectgtge
tcacgcagtc
ctgtgtcaaa
tcaaaagtygy
tgctcaaggt
coteceatgec
cggacccaaa
atgggcgeca
aggcaagtaa
cttgtttaga
cocgeaagga
tcaggtocaa
cgtacgecac
ghtooctgttat

cceceoctagg

aactggagaa
taaactgeta
gacagcggta
aaaagtggce
cagaccggtt
cttgatctce
tgggattgat
cagtgcgeaa
cocttataag
tacaaggrTtt
ggctgoctge
aaccatgcce
tocttgattot
attaagagac
tecgectoghyg
ttecactiac
ggacattcag
gecaaactgtt
aatactigge
ccagggette
ggagctacasa
atccacacct
tgaggagcat
cggeygcyygily
caccatttac
tcacccteat
tcaacccotg
aaactaccac
gaagacaace
gctagtcect
tgtttctgaa
gtatgatcct
cggctacagae
tcatgagyggy
tgcctgtoggt
aatctggtgt

adaaggcacsa

ggagcaagcc
actgaaaaga
goocgocagey
aaaatagtca
agtgaggttg
gatggtggtg
ggcgetgatg
ggcacgettt
ataatacagyg
ttgtacccty
ggagacatac
cteacgecta
totggetttg
aggectgact
ctotecaagt
cggaagtacc
cctgetaaga
agcgtecectyg
accoottgta

ccaataact

ol

atgaazaaag
gcecceggtec

caattgtce
ctaccgtegt
actaagaagg
agcttagtga
ggoottotgt
atcgtetatt
tggtggattyg
atcacagact
aaccgtgaca
tactacgect
gaatggtttg
ttteectggee
aagaagtceca
ctogatgtct
ggccaccecgyg

agcoctetag



15301 agaaccatgc ggccgtaatt aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 15361
aaaaaaaaaa aaa is SEQ ID NO: 2 (NSF 20fVR2332,SwissPmtaccessionN0.Q9MB2) 1
GAGKRARKAR SCATATVAGR ALSVRETRQA KEHEVAGANK AEHLKHYSPP AEGNCGWHCI 61
SAIANRMVNE #EFHBERY RPPDDWATDE DLVNAIQILR LPAALDRNGRKETEARWA KL 121
EGEHWTVTVT PGMSPSLLPL ECVQGCCGHK GGLGSPDAVE VSGFDPACLD RLAEVMHLPS 181
SAIPAALAEM SCBSDRSASPAFINW TSR FARASCENMP DOVREGK FSTEEOVIEDCCC 241
SONKTNRVATP SEVAMKIDEY: LRGATNIEEC AAR LEKARPRRVIDTSEDWE VWEPGVEAAT 301
QTIKLPQUYNQ GRALVPMVTQJSLRNNSVRLEAF SLANY-LYRAQGREVRER ERLIAVLSKL 361
EKVVREEJGL MPTEPGPRPT, LPRGLDELKD OMEEDLLKLA NAQTTSDMMA WAVEQVDLKT 421
WVKNYPRWTP PPPPPKVOPR KTK(EV%EE RKPVPAPPRK v%§%cqspvs LGGDVPNSWE 481
DLAVSSPEDL PTPPEBATPE SETViVSERS EFRPATALS EPAPIPAPRG TVERPVTPLS 25 541
EPIPVPAPRR RECGFRFKELSYS RAKIBP YEDE PIDLSASSEST EYEASPRPAPPOSEGYAGVEG 601

10081 ggacgtgoceg gttcaacgtt ccageaggta caacgctgea atteoetgoe coccocicceegia

10141 ccggeoccaty

10201
10 10261
10321
10381
10441
10301
15 igbel
10621
10681
10741
1080L
20 10861
109zl
16981
11041
11102
28 1116l
11221
11281
11341
11401
30 1146l
11521
11581
11641
11761
35 11761
11821
11881
11341
12001
40 12061
12121

atgaagcggce
ctigectagy
ttgacatcat
atgccattea
cctacgtgga
aggacggege
atoigcccac
gacatgctat
cgaaaggeoac
gaaacaacag
cagataagcey
cceegeteoe
ttgctaaact
aaaggtggcce
gcattggtge
catactatct
gcaccggeey
ctgagteect
atcacgttac
gggtttcgagy
cagaccttga
actitaagga
geegeeattt
attctactgt
ggtccaceea
ttcigtcetag
agttctcget
cgtatctgta
gggcgcegceca
ccocegggooe
aaagcctcett
ccattgttga

tggtogtett

ggttcgeato
gtattgcaat
agacttcaaa
geoctcagace
accagattac
aaaacctgte
cattactatec
taaagattca
cttegtygtat
accegteaac
agaaatcacg
cgttgtagat
caaggtegey
cccggcagaa
agatcggety
cggetatatg
cacaaaattt
aattgaggta
cccacatgceo
ctccaaatac
cocegggaaa
agegtaccte
ggttcogacty
taccrtggtat
gtacttggac
ttggggaget
tgcataccat
tgatgaccca
cgagtttact
gaaagggaaa
tgtcattgaa
tgacaaaatt
taccatcatsa

atgcatcags

ttggecggey
cacctogatyg
caactecacc
caattaaaga
agggacadaac
aggtatygyggc
gactccagte
ctcaacagge
gacccacaca
ctocgoagige
gttgctcagy
teteteegeg
cataacttgg
cttgecgeoeo
gtagccageo
gtaggcccct
gttagaggey
gattgtcgag
tteateggey
cttocogoegot
gocogegaaaq
cacccagaga
atggtatgga
caacttgcaa
cectgeatgy
gacchogeay
ggtgaaatge
gtaaggtaca
ggaaatggtyg
atttataaag
ccaactttag
ggccaactttt
tttttggeca

ctggtttget
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gttggtgtce
totigagget
ctgtgggttt
cecatctggag
ttatgtccat
aagtcctcac
aaggcocgocac
aaagagctct
ggcaattgca
accgtgacga
ctotaggeaa
ctatttgege
gattctatet
actggeecgt
ttegeoccotat
cggtgttttt
aggctcaagt
agtatcttga
atgtcaaaqgy
cecttoceaa
cagttigeac
cecagtcecag
aagacaagac
gctacgoctc
gecectgetet
tcacccectta
ctocaggtta
aacacacctg
aggactggga
crtaatgocac
gectgaatiyg
ttgtggatge
ttttogtttgg

cogeggtact

tggecaagaac
tctcagtaaa
tgactocoat
grregggeay
ggtcaacacyg
ccoctaccac
atttgatgtg
tgttgetate
gagcatgttt
acagcetgatc
tggagataaa
agacctggaa
ctcacctgat
ggtgacaacc
ccataaatat
aggcaccect
gctiooggag
Lgatcgggag
taccaccgtt
ggaatcagtt
attgacggat
grgetggaaa
ggocotatttt
atacatccga
Ltgcaacaga
tgattacggt
caaaatroty
gggatttgaa
ggattacaat
cagcatgagy
aaatgaaatyg
Lttcacggaa
cttcacaate

cogtgegege

tcecttectgy
acaactctca
tgetatgtat
aatatcigtg
acccgtgtga
agggaccgag
gttacactge
accagggcaa
gatctteceg
gtattagaca
ticagggoeca
gggtcgagcet
ttgactcagt
cagaacaaty
agcecgegegt
gaggttgtgt
acagtottea
cgagaagtty
gggggatgte
geggtggtog
gtgtacctce
gtgatgttgyg
caacttgaag
gttococtgtta
agggriglcey
gcocaaaatta
gegtgegegy
tcggatacag
gatgogtttc
tttcatittc
gggtctatge
tttotggtat
geocggttgge

toctacegtic



HEAEETLSEI SDMSGNIKPA SVSSSSSLSS VRITRPKYSA QATIDSGGPC SGHLQEVKET 661
CLSVMREACD ATKLDDPATQ EWLSRMWDRY DMLTWRNTSV YQAICTLDGR LKFLPKMILE 721

TPPPYRCEFVY MMPHTPAPSV GAESDLTIGS VATEDVPRIL EKIENVG%
YRPDE STSAPSAGTG GAGSFTDLPP SDGADA

KPVDDQL
RLFDQLSRQV FDLVSHLPVF FSRLFYPGGG YSPGDWGFAA FTLLCLFLCY SYPAFGIAPL 901
LGVFSGS3$RRAPMEN EGEWICEEAY Bl FEKBYSOPYVEAACEF DSPEECRNITH SEELLKPWDP 961
VRSLVVGRYGAGAANBGR keGGCARCINHEL LREG WADCHIAGAYMESOG gtcaaccety
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16
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35

40

12301
12361
12421
12481
125431
12601
1266l
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
138¢l
138zl
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581

attgatgaaa
tggaaacagg
cactttcaac
cececatgetge
ttggatcagg
cagcaatggc
ctttttgttyg
ttaggggcaa
cccggeagge
atgaccgaty
CCcagogaacy
cggoccagrt
tcaagcacca
acaatatttc
Ttrcacctgga
ttctcaggey
caccacegeoa
ctcgtoetet
gtacatcacc
catgctttcot
gtttggcasat
cgicaaggag
gacacctgag
aatttgaatg
trittttatyg
acagctctea
ggctggcaca
acattgttte
ctgtgtccac
gtgctetgge
gctactettyg
ggcggtogee
acctcaagag
aacaatgggqg
srrggogttt
ccgactgeta
catgacattc
tgcacttett

cogttioly

9]

tggtgLegey
tggtgagega
atcttgeege
acaacctgeg
fgtttgccat
taatagctgt
tgctgtggtt
ctttteotit

ageogetgag
tagtgagaac
ccacttgacc
ccatcocgag
attcatctygce
agcececgtattt
atggcectgege
ttcgectgea
geatcagact
ccgacgatto
atcactgeca
tettgoottt
gtgtcaggca
tttacccaac
accatgagyt
tttaagtatg
gtgtatcgtg
tattcagtty
aaaatttgac
ctatggggca
cgeeggatat
Lgegetgatt
taccagatat
cgtecattgry
agttgtgett
tegtetetag
teccattaccot
gggcttcige
gtgcactiiyg
tggggagtgt
ttgoraggec

tcgaatgtac
gyctacattg
tattgaagce
cttgacagyg
tttceccaace
acattcctec
gogaattoca
gaactcatgy
atcctigaac
gatcatgacg
agtgtttacyg
atatttggga
gctgttcacy
cagacctact
cotttetttt
aaccatgttt
tegttgtoot
gcaaaagtc
atgtcacaga
tetatgetto
tcgtggetot
getecttage
gggcaaccgt
Trggggaagt
ccgtroctatce
atttataact
tgggcagtygyg
ctraccacca
tatcacgoge
tgetttgtea
accaacttee
gagaaadggyg
gatggttocyg
acgacttotg
acacgccagt
accttttgat
agagoeacaaa
actcageceat

cgagtacat
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cgeatcatgyg
tctegeatta
gagacttgta
tcaaatgtaa
cctggttoece
atattttctt
atgectacgtt
tgaattacac
coggeaagtee
aactagggtt
cotggttgge
tagggaatgt
acggggataa

ccaacacca
cctettggtt
cagticgagt
ccaggacate
tcagtgccge
tgaaaattat
cgagatgagt
gtgcgtcaac
ggtcgatcat
tttagcctgt
gcttgaccge
ttgototgot
taacgetaty

agactttigt

ggtatgtott
ttaggotigoe
ttctggacac
gtaaggttga
CYYTAATTCT
caatgatagc
gatgatatat
ctitcotgaat
tagggtcgeyg
agaaacctog

toctggeccet

aaaaagcaqgg
gtggtttgga
aatatttgge
ccatagtgta
ggccaaagel
cogtigeagc
ctgtttttyg
ggtatgocey
cttttogtge
catggtteey
gttooigtce
gagtcaagtt
cgoeaceity
ggtcgacygge
ggttttaaat
crtteggaca
agctgectta
acggcgatag
ctacatictt
gaaaagggat
tttaccaget
gtgcgactge
ctitttgeca
gtgetgttge
cgtcaacgoo
tgagctgaat
catctteocce
tgacacagtt
gagtagcatt
gaagaactgoe
taagggcaga
ggtcgaaggt
tttaaccaga
acagctceccac
gctetaaagy
tgtgottita
ctcactatqg
aaattcatca

gccoccaccacy

LNk

geaggetgeo
tgtggtagget
ctcococggeta
taatagtact
tcatgatntt
ttcttgtact
tttocgotgg
ctttgoccaa
aggatagggce
cotggectit
ticagetaca
ratgtitgaca
cectegeocaty
gtttcgtggt
tcaaaaccaa
ggcatggcga
ggacgecegt
ctgatctect
tcaaagtggt
acgtecaaca
ttecatttceat
tcctactgge
tcgogattgo
agcaacaaca
ggcacagatt
gtgttgactc
ggtctggeca
tacgcagtct
atgtoctgge
ctotategtt
cacctgatey
grricagogy
agaaggtgot
taagtegegy
coLiocgggta
gagcagtagt
cctocagatyg

tcgaaagtge

SED 781
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PCKKCWGSCI 1021 RTAPNEVAFN VFPFTRATRS SLIDLCDRFC APKGMDPIFL ATGWRGCWAG
RSPIEQPSEK 1081 PIAFAQLDEK KITARTVVAQ PYDPNQAVKC LRVLQSGGAM VARAVPKVVK
VSAVPFRAPE 35 1141 FPTGVKVDPD CRVVVDPDTF TAALRSGYST TNLVLGVGDE _
AQLNGLKTROHERBEY SEQ ID NO:3 ORF5 SEQUENCE OF PRRS VR235(GERBANK
ACCESSION NO. U87392) 51 atgttggaga aatgottgac cgcgggctat tgctcgcegat tgctttcttti gtggtgtatc 61
gtgccgttct Hifttgetgraetcgecaatcgeeatt 448§°acagy dgctececafctaday 12 Codtttae aettgacgct
atgtgagctg astggcacag attggctagedaacaaatiis 19-t 8dogattgggeagitygagagtittegeatettt eccgttitga
ctcacattgi ciectatogli;24dgoseicacta ceageeatli aaltgacacagicgetitag icacigigietaeegecggg 15 301
titgttcacg, ggegatatgl cotaagtage. atctacacqg fotgtgeect,gactgegtig 361 actigclicg ieattagatt tgcaaagaat

tgeatgtec] gacoctacac dtglaccaga, 421 ataccaact iciclgga cactaagaqe agaciclalg gigacgic
gectgteate 20 481 atagagaaaa gyggcaaadt tgaggtcgaa gateatctga tegaccicaa aagagitgtg 541

cttgatggtt-¢egtgdeaactoetafiaec agagtittay couHhcaAly Gt gtdRt 25661 iy “WHAT IS CLAIMED
IS: Use of @ PRRSFypetH virgs tasthiel niantifactdre efandanturiggenic xontpesition fér vaccinating
swine against:the effects;of a-highdfeverdispaseformaf-PRRS. ddseset claimdl rwherein said high
fever diseaseiform of RRRS i from-a,Chinese;PRRSVdhat has a suideic acigssequence that is at least
95% hompaipgpus fothe. pudlels.add sequence ol HBs1. fil§d 43 Usg ol clai Layherein the high

a

VIIUS,

fever disease form Is caused by

15

20

25

30

35

15241 rotgectcota agtTacctat tcaattaguy cgaccghbgltg ggggtaaagt ttaattgygeg

15301 agaaccatgc ggecgtaati aaaaaasasa 6AdRacéEadd 4RA3348083 AA4ARAARAE

15361 aaarsaaaaaa aaa

SEQID NO: 2 (NSP2 of VR2332, SwissProt accession No. Q8W.JB2)

1

62
121
181
241
361
361
421
481
541
601
GEL
721
781
841
801
86l
1021
108z
1141

GAGKRARKAR
SAETANRMYVNS
EGEHWTVTVT
SATIPAALAEM
SONKETNRVTE
QTIKLPQVNQ
EXVVREEYGL
WVKNYPRWTE
DLAVSSPEDL
EPIPVPAPER
HEAEETLSET
CLSVMREACD
TPPPYPCEFV
KPVDDOLVND
RLFDOLSROV
LGVESGSSRR
VRSLVVGPVG
RTAPNEVAFN
PIAFAQLDEK
EPTGVRVDRD

SCATATVAGR
KFETTLPERV
PGMSPSLLEL
SGD3DRSASPE
FEVAARIDLY
CRALVEVVTY

MPTEPGFRPT

PPPEPEVOPR
PTPPERPATPS
KFQOVERLES
SOMSGNIKEPR
ATKLDDPATQ
MMPHTPAPSV
PRISSRRPDE
FOLVSHLPVE
VEMGEVEGCHWL
LGLAILGRLL
VEFPFTRATRS
KITARTVVAQ
CRVVVDPDTE

BLSVRETROA
RPPDDWATDE
ECVOGCCGHR
VITVWTVSQF
LRGATNLEREC
KSLDNMNSVPL
LPRGLDELED
KTEPVKSLPE
SELVIVISPD
AARRTIPPYQDE
SVSS8335LBS
EWLBRMWDRY
GAESDLTIGS
STSAPSAGTG
FSRLFYPGGG
AFAVGLFKPV
GGARCIWHEFL
SLIDLCDREC
PYDPNQAVEC
TAALRSGYST

28

KEHEVACANK
DLVNAIQILR
GGLGSPDAVE
FARH3GGNHP
LARLEKARPP
TAFSLANYYY
OMEEDLLELA
REPVPAPRRE
CIFRPATPLS
PLDLBASSQT
VRITRPEYSA
DMLTWRNT SV
VATEDVPRIL
GAGSFIDLEPP
YSPCDWGFAL
SDPVGAACEF
LRLGIVADCI
APKGMDPITL
LRVLOSGGAM
THLVLGVGEDE

AEHLEHYSPP
LPAALDRNGA
VSGEFDPACLD
DOVRLGKIIZ
RVIDTSFDWD
RAQGDEVRHR
NAQTTSDMMA
VE3DCGESPVE
EPAPIPAPRG
EYEASFPAPY
CRITIDSGGPC
YOAICTLDGR
EXIENVGEMA
SDGADADGGG
FYLLCLELCY
DSPECRENILH
LAGAYVLIOG
ATGWRGCWAG
VAKAVPEVVE

AQINGLEIRQ

BEGNCGWHCT
CTSAKYVLEL
FLAEVMHLES
LCOQVIEDCCT
VVLPGVEAAT
ERLTAVLSKL
WAVEQVDLKT
LGGDVFNSKWE
TVSRPVTPLS
CSGEVLGVEG
SGHLOEVEET
LEFLPRMILE
NQGPLAFSED
PERTVEREKAE
SYPAFGIAPL
SFELLEPWD?
RCKECWGSCT
RSPIEQPREK
VSAVPEFRAPE
ISKPSG



Use of claim 1, wherein said PRRS type Il virus is attenuated. Use of claims 3, characterized in that
the PRRS type Il virus is an attenuated form of the strain with the accession No. ATCC VR-2332, or a
descendant thereof Use of claim 4, characterized in that the PRRS type Ilg vTirugzigs(.maOs:t‘rai%n with the
accession %9&%‘8@%‘3—2495, or a descendant thereof. Use of claim 1.Wherein Said Chinese PRRSV
strain is selected from the group consisting of AH-1; AHCFSH; AHCFZC; B307; BD-8; BO07; CLO7;
CX07; CZ07; FY060915; FY080108; GC-2; GCH-3; GD1; GD2; GD2007; GD3; GD4; GDSD1,;
GDY1-208EG®PNE 2 ORE LHROUENS 0P P HRSNARLZ 3 S (G HEAER ARG B SIEN XLD; GXHZ19;
GXHZ2; 1; GXHZ4; GXLZ5; GXLZ7; GY; GZCJ; GZDJ; GZHW1; GZHWZ2; GZHX; GZJS;
GZKB; 2 ; GZLJ1; GZWB; GZWM; GZZB; Hainan-1; Hainan-2; HB1; HB2; HB3; HB-Tsh1l; HB-
Xtl; HEN46; HeN-KF; HeN-LH; HeN-LY; HLIDF; HLIMZ1: HLIMZ2; HLIMZ3; HLJZY; HM-1; HN2;
HN2607; th;tﬁﬁi’ﬁ;aﬁ?q@?ﬁ&ﬁf\?ﬁi;ﬁﬁﬁ%&%ﬁ&ﬁﬁﬁﬁﬁgﬁhéﬁ It-l%l\%(tﬁ %%I%gﬁl_ﬁ%/z HQ-5; HQ-6;
HUB; HuN; HEiNd: HUN1d:; HUiNT Bt HUNE6: HUNZL NG, FHIN3EHINA:HUNSGHUNG; HUN7;
Hunan-1; Hunan-2; Hunan-3; HUNH2; HUNH4; 30HuNhI; HUNL1; HUNX4; HZ061226; HZ070105;
Jiangsu-1; 3iangsh2? 3angsteas Iandki- 22 Fahoki-4°SE VS, IN; UKL FX 1A% TR2; 9X-2; IX2006; IX3;
IX4; IX5; IXALi KS06id COTicledic LSQGE LS4 YOI, NBQZ0319;.SCO7;: SR SR14;:SDVVF2; SHO2;
ST-7; SX2007; SY0608; TIDMJ; TIZHJ2; TIZHJ3; TQ; TQO7; TWO7; WF07; XJO7, XL2008; YN2008;
YNBS YNDL; 3¢ RIMG S YNWSE YRIYS; YNYRTYINYRSEZI06; ZFEIIZIWLEZXOFFaRd ZS070921. 8.
Use gf claims1 £9. 7. whergin the compasition further.comprises.anadiyvant. 5 9. Use of a PRRS Type
[l virus in the manufacture of an immunogenic composition for vaccinating swine against the effects of
a high fevetl disease-form@EPRRE8 virus 3% 143 101019secof aoPRRE:Jypediviusin the manufacture
of aimmynogenic composition for lessening ti‘g%iggigjc%fg e of %ggglc%@tycoéglkniggégjgns of high fever
disease forms 0f PRRS. 11.Use of a PRRS Type Trvirus in thé manufacture of an iImmunogenic
composition far &blesseningrthe iagidence-of grseverity aofclinical sigasob high-fever disease forms of
PRRS, wherein said high fever disease form of PRRS is from a Chinese PRRSV that has a nucleic
acid seq &e%cé%%ﬁti%gé% |58 BB WoMGToJ6TE TS HiE Muchsic EEH SaY LR EE SFHBL, or IX143.
2012An gnmyng@genic composition comprising an effective amount of a PRRS Type Il virus for
vaccinating swine against the effects of a high fever disease form of PRRS. 13.The immunogenic
composition of claim 12 wherein said high fever disease form of PRRS is from a Chinese
PRRSYV that has a nucleic acid sequence that is at least 95% 25homologous to the nucleic acid
sequence of HB-1, or JX143. SEQUENCE LISTING <110> Boehringer Ingelheim Vetmedica, Inc
<120> VACCINE AGAINST HIGHLY PATHOGENIC PORCINE REPRODUCTIVE AND
RESPIRATORY SYNDROME (HP PARS) <130> P10-0115/W0/1 <150> US 61/091614 <151>
2008-08-25 <160> 3 <170> Patentln version 3.3 <210> 1 <211> 15373 <212> DNA <213> PRRS
Virus Strain JX143 <400> 1 atgacgtata ggtgttggct ctatgccacg gcatttgtat tgtcaggagc tgtgaccatt60
ggcacagccc aaaacttgct gcacgggaac accctcctgt gacagccctc ttcagggggal20
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ttaggggtct gtccctaaca ccttgettcc ggagttgeac tgttttacgg tctctccaccl80 cctttaacca tgtctgggat acttgatcgg
tgcacgtgta cccccaatgc tagggtgttt240 gtggcggagg gccaggtcta ctgcacacga tgtctcagtg cacggtctct
ccttcetctg300 aatctccaag ttcctgagct tggggtgcetg ggtctatttt ataggcccga agagccactc360 cggtggacgt
tgccacgtgce attocccact gtcgagtgct cocccgecgg ggcectgttgg420 ctttctgega tttttccgat tgcacgaatg
actagtggaa acctaaactt tcaacaaaga480 atggtgcggg tcgcagctga aatctacaga cccggccaac tcacccctac
agttctaaag540 actctacaag tttatgaacg gggttgtcgc tggtacccca ttgtcgggcec cgtccctggg600 gtgggcgttt
acgccaactc cctgcatgtg agtgacaaac otttoccggg agcaactcat660 gtgttaacca acttgccgct cccgcagagg
cccaaaccty ad¥attt) CebtEREF20 tgtgctatgg ctgacgtcta tgacattggt cgtggegctg teatgtatgt
ggccggagga780 aaggtctott gggccoctog tggtgggaat gaagtgaaat ttgaacctgt tcccaaggag840 ttgaagttgg

tigegaaccy aciccacagederlieres SrealCARRlANIRARAIIANA Iecgagiita coticatgat ceetggagt
ggtgtcteea tgegggtiga tacgaatacgﬁfgig% cetee ctgctgggﬁéetaqtggé%ggma%%%c S‘&OE'B?gggggctt

gtttgactcg1020 ctoccaceqy aadgtttiots AT AtgR (54 Elsa 8 JPeraet BRREC 1080 - 2 -
aagcatggfg tccctggeaa gtacctacag cggaggetge aagttaatgg tottcgggeall40 gtgaccgaca cacatggace
tatcgtcata cagtactictetgiiaaiggaigagiggaiatizith cortandsaagtiogioan agaarccads clecesggot

tgaggatc celcagaate Rl a00RlIPg RS A5eREI0n agasaggalg Aqopgatl ogglinctozo

agtcataagt ggtacggt%c cggaaagaga gcagggaaaa cacgctctgg tgcgactac Pé‘é:c' c,dacgcttc
gtccgctcat gaaacccgge@%gﬁa? A Gois ggt1440 gccggcegcta acaaggcecga gcatctcaag cgctactctc
cgcctgeccga agggaactgt1500 ggttggcact geatttccge catcgccaac cggatggtga attccaactt tgagaccaccl560

cticctgaaa gggtaaggosdticagatgaoigagceacignegaggaietiotonasascdhal) ataeaaates, fcaggcteee
tgcggccttg gacaggaacg gcgcttgecgg tagcgccaagl680 tacgtgcetta aactggaggg tgagceattgg actgtctcetg

tgatccctgg gatgtcecct1740 actitgetce cecttgaatg Lgttcagggt tgttgtgage ataagggegg tettgtttcc1800
ccggatgegg tcgaaatt%%agﬂﬁf& 1 ¥ERIREGRE RERC YRR y§etiaghea86d atgcactige ctageagtac
catcccagcec getctggeeg aattgtccga cgactccaac1920 cgtceggttt ccccggecgc tactacgtgg actgtttcge
aattctatgc tcgtcatagakldh goagJrgueataansentsoigoie 9eoalpralcadragaaitia eaaaiatir040

gaggaligg! getoccalcp 4RaiRaRaceABGEATHCIAEICcAaaana gdicdeaden o100 apoatigalc agtacetocg
‘tggcgcaaca agtcttgagg aatgcttgge caaacttgag 2160 agagtttccc cgccgagcgcei&’égacacc tcctttgatt

ggaatgttgt gcttcctggg 2220 gttgaggcgg cgaatcagac aaccgaacaa cctcacgtca actcatgctg caccctggtc 2280
ccteecgtga ctéaagagdézettffipivabhggeatisggeddcinighieReRRStoioat g2 340 dccantigrt thstasssigsn
acaaggtgac gaggttcais Atcgigagahgitaaaitceddd diacisicta agttggaaga ggttgtcctg gaagaatatg
ggctcatutc cactggactt2460 :
20 7. Use of claim 'i‘wherein said Chinese PRRSV strain is selected from the group consisting of
AH-1; AHCFSH; AHCFZC; BB07; BD-8; BQO7; CLO7; CX07: CZ07; FYDB0915; FY080108:
GC-2; GCH-3; GD1; GD2; GD2007; GD3; GD4; GDSD1: GDY1-2007; GDY2-2007;
GDYF1; G82008; GXHZ12; GXHZ13; GXHZ14; GXHZ16: GXHZ1 9, GXHZ2; GXHZ21;
GXHZ4; GXLZS; GXLZT; GY; GZCJ; GZDJ; GZHW1; GZHW2: GZHX: GZIS; GZKB;
25 GZKY; GZLJ1; GZWB; GZWM; GZZB; Hainan-1; Hainan-2; HB1: HB2; HVBS; HB-Tsh1; HB-
Xt1; HEN4G; HeN-KF; HeN-LH; HeN-LY; HLJDF: HLJ-MZ1; HLIMZ2; HLIMZ3; HLJZY:
HM-1; HNZ; HN2007; HN3; HNId; HNIy; HNLYG1; HNNXO01: HNPJO01; HMNsp; HNXT1;
HNyy; HNyz; HQ-5; HQ-6; HUB; HuN; HUN1; HUN11; HUN15; HUN16: HUN1T7; HUNZ;
HUN3; HUN4; HUNS; HUNS; HUNT; Hunan-1; Hunan-2: Hunan-3; HUNHZ; HUNM4,
30 - HuNhi; HUNL1; HUNX4; HZ061226; HZ070105; Jiangsu-1; Jiangsu-2; Jiangsu-3; Jiangxi-
2; Jiangxi-4; JLYS; JN; IX1: JX143; JIX2; IX-2; JX2008; JX3; IX4; IX5; JXAT; KS06;
LCOT7; LJ; LS06; LS-4; LY07; NBO70319; SCO7; SD: SD14; SDWF2; SHO2; 87-7; SX2007;
SY0608; TIOMJ; TJZHIZ; TJZHJ3; TQ;
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ggcccgcegac ccgtgetgec gagcgggctc gacgagctta aagaccagat ggaggaggat2520 ctgctaaaac tagccaacac
ccaggcgact tcagaaatga tggcctgggc agctgagcag2580 gtcgatttaa aagcttgggt caaaagctac ccgcggtgga
cacctccacc ccctccacca2640 agagttcaac ctcgcagaac aaagtctgtc aaaagcttgc cagaggacaa
gcctgtcect2700 getccgegcea ggaaggtcag atccgattge ggcagceccgg ttttgatggg cgacaatgtc2760 - 3 -
cctaacggtt cggaagaaac tgtcggtggt cCcctcaatt ttccgacacc atccgagccg 2820 atgacaccta tgagtgagcc
cgtacttgtg cccgcgtcge gacgtgtocc caagctgatg 2880 acacctttga gtgggtcggc accagttcct gcaccgcgta

gaactgtgac aacaacgctg 2940 acgcaccagg atgagcctct ggatttgtct gcgtcctcac agacggaata tgaggctttc 3000

YNYX3; 2J06; ZJCJ; ZIWL; ZX07; and ZS070921.

8. Use of claims 1 to 7, wherein the composition further comprises an adjuvant.

g. Use of a PRRS Type Il virus in the manufacture of an immunogenic compasition for
vaccinating swine against the effects of a high fever disease form of PRRS virus

JX143.

10 1G. Use of a PRRS Type 1l virus in the manufaciure of 2 immunogenic compaosition for

lessening the incidence of or severity of clinical signs of high fever disease forms of

PRRS.
1. Use of a PRRS Type Hl virus in the manufacture of an immunogenic composition for
15 lessening the incidence of or severity of clinical signs of high fever disease forms of

PRRS, wherein said high fever disease form of PRRS is from a Chinese PRRSV that
has a nucieic acid sequence that is at least 95% homologous fo the nucleic acid
sequence of HB-1, or JX143.

20 12. An immunogenic composition comprising an effective amount of a PRRS Type i virus

for vaccinating swine against the effects of a high fever disease form of PRRS.
13. The immunogenic composition of ciaim 12 wherein said high fever disease form of

PRRS is from a Chinese PRRSV that has a nucleic acid sequence that is at least 95%
25 homologous io the nucleic acid sequence of HB-1, or JX143.
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ctggaggcgg gggggcaaga agctgaggaa 3060 gtcctgagtg aaatctcgga tatactaaat gacaccaacc ct.gcacctgt
gtcatcaagc 3120 agctcectgt caagtgttaa ga-ccacacgc ccaaaatact cagctcaagc catcatcgac 3180
tctggcgggc tttgcagtgg gcatctccaa aaggaaaaag aagcatgcect cagcatcatg 3240 cgtgaggctt gtgatgcgtc

caag,cttagt gatcctgcta cgcaggagtg gcetctctcge 3300 atgtgggata gggttgacat getgacttgg, cgcaacacgt
ctgcttacca ggcgtttcge -1-

SEQUENCE LISTING

<110> Boehringer Ingelheim Vetmedica, Inc

<120> VACCINE AGAINST HIGHLY EATHOGENIC PORCINE REPRODUCTIVE AND
RESPIRATORY SYNDROME (HF PRRS)

<130> Pl0-0115/W0O/1

<1%0> US 61/091¢14

<l151» 2008-08-25

<160> 3

<170> PatentlIn version 3.3

<210> 1

<211> 15373

<212> DNA

<213> PRRS Virus 3train JX143

<400> 1 7

atgacgtata ggtgttgget ctatgecacg geatttgtalt tgtcaggage tgtgaccatt 60

ggcacagccc aaaacttget geacgggaac accctoctgt gacagoeccte ttcaggggga 120

ttaggggtet gtcecctaaca ccttgettee ggagtigeac tgttttacgg tetotcocacce 180

cetttaacca tgtctgyggat acttgatocgg tgcacgtgta cccccaatge tagggtgitt 240

gtggeggagy gecaggtceta ctgcacacga tgictcagtg cacggtctet ccettectetg 300

aatctoccaay ttoctgaget tggggtgeotg ggtcotatttt ataggococcga agagcocactco 360

cggtggacgt tgccacgtge attcccecact gtegagtget cccocgoogy ggectgttgg 420

ctitctgeoga tttitccogat tgcacgaatg actagtggaa acctgaactt tcaacaaagas 480

atggtgegoy togceagetga aatctacaga ccoccggcocaac tcacccectac agtictaaag 540

actctacaag tttaigaacy gggttgtogre tggtacccca ttgtcegggec cgtecoctauy 500

gtgggegitt ascgceaacte coctgecatgtg agtgacaaac ctttcococggg agoaactcat 260

gtgttaacca acttgooget cocgcagagg cocaaacctyg aggacttttg cecocttttgag 720

tgtgctatgg ctgacgtcta tgacattggt cgtggegetg teatgtatgt ggccggagga 780

aaggtctott gggeccceicyg tggtgggaat gaagtgaaat ttgaacctgl toccaagyagy 840

ttgaagttgy ttocgaaccy actccacace tccttcoccege cccatcacgt agtggacaty 800

tcegagttte ccttcatyac coctoggagt ggtgtcteca tgocgggtiga gtaccaatac 560

ggctgocteo ctgetgacac tgtcoctgaa ggasactget ggtggegett gtttgacteg 1020

cteccacogy aagttcagta caaagaaatt cgccatgeta accaatttgg ctatcaaacc 1080



3360 atcttaaatg gcaggtttga gtttctccca aagatgattc tcgagacacc gccgcecccac 3920 ccgtgegggt ttgtgatgtt
acctcacacg cctgcacctt ccgtgagtgc agagagtgat 3980 ctcaccattg gttcagtggc caccgaggat gttccacgca
tcctcgggaa aataggagac 3540 actgacgagc tgcttgaccg gggtccctcg gcaccctcca agggagaacc ggtctgtgac
3600 caacctgcca aagatccccg gatgtcgccg cgggagtctg acgagagcat aatagctccg 3660 cccgcagata

caggtggtgt -2-
aagcatggtg tccectggeaa gtacctacag cggaggcetge aagttaatgg tettcecgggea 1140
gtgaccgaca cacatggacce tatcgtcata cagtactict ctgttaagga gagttggatc 1200
cgecacctga agttggtgga agaacccage ctocceocggght ttgaggaict cctcagaatce 1260
agyggtitgadc ccaatacgte accactgget agaaaggatg agaagatitt cocggtttgge 1324
agtcataagt ggtacggtge cggaaagaga gcaaggaasaa cacgcictgg tgcgactact 1380
atggtcgete atcacgette gtcogeoctcat gaaaccogge aggocacgaa goacgagggh 1440
geoggogeta acaaggecga geatetcaag cgcotactcte cgectgoocga agggaactat 1506
ggttggcact grcatttceecge catcocgocaac cggatggtga attocaactt tgagaccace 1560
cttcctgaaa gggtaaggee ttcagatgac tgggecacty acgaggatcet tgtgaacace 1620
atccaaateo tcaggcotccoe tgoggocttyg gacaggaacg gogettocgy tagoycraag 1680
Ltacgtgectta aactggaggyg tgagcattgy actgtetotg tgatcectgy gatgtoooct 1740
actttgetco ceooitgaatyg tgttcagggt tgttgtgage ataagggogg tettgttice 1800
ceggatgegyg tegaaatitiic cggatttgat cctgectgec ttgaccgact ggctaaggta 1860
atgcacttge ctagcagtac catccragece gototggecg aattgtccga cgactecaac 1920
cgtccggttt cceccggecge tactacgtgg actgtiicge aattcectatge tcocogtcataga 1980
ggaguagatc atcatgacca ggtgtgetta gggaaaatca tcagcctttg tcaagttatt 20490
gaggattgct gectgccatceca gaataaaacc aaccgggeta ctcoccggaaga ggtegoggca 2100
aagattgatc agtacctecyg tggcegraaca agtotigagg aatocttgge caaacttgag 2160
agagtttceee cgccocgagege tgeoggacacco tcococtttgatt ggaastottgt goettoctggg 2220
gttgaggcgg cgaatcagac aaccgaacaa ccicacgtcea actceatgcety cacccoctggice 2280
cecteoecgtga ctecaagagee tttgggeaay gacteggtee ctetgaccge cttcoctcactg 2340
teccaattget attaccetge acaaggtgac gaggttcatc accgtgagag gttaaattec 2400
gtactcteta agttggaaga ggttgtcctg gaagaatatg ggectcatgtc cactggactt 2460
ggeeegegac cocgtgctgee gagegggete gacgagetta aagaccagat ggagaaggat 2520
ctgctaaaac tagcocasacac ccaggegact tcagaaatga tggectggge agetgageag 2580
gtecgatttaa aagcttgggt caaaagctac cogeggtgga cacctccacce cecctccacca 2649
agagttcaac ctogeagaac aaagbctgtc aaaagectige cagaggacaa gectgicect 2700
getoccogegea ggaaggteay atccgattge ggecageccgg tittgatggg cgacaatgte 2760



cggctcattc actgatttgc cgtcttcaga tggtgtggat 3720 gtggacgggg gggggccgtt aagaacggta aaaacaaaag
caggaaggct cttagaccaa 3780 ctgagctgcc aggzttttag cctcgtttcc catctcccta ttttottctc acacctcttc 3890

aaatctgaca gtggttattc tccgggtgat tggggttttg cagcttttac tctattttgc 3900 ctotttctat gttacagtta cccattcttc
ggttttgctc ccctcttggg tgtattttct 3960 gggtottctc ggcgtgtgeg aatggggg'gt tttggcetgcet ggttggcttt

-3
cctaacggtt cggaagaaac tgtoggtggt cocctceaatt ttoocgacaco atccgagecyg 2820
atgacaccta tgagtgageco cgtacttgtyg cccgegteoge gacgtgtece caagetgatg 2880
acacctitga gtgggtcgge accagttceoct gcaccgegta gaactgtgac aacaacgcetg 239440
acgecaccagy atgagcocctcet ggatttgtcot gegtectcac agacggaata tgaggettte 3000
cecctageac cgtocgcagaa catgggceate ctggaggcdg gggggcaaga agcetgaggaa 3060
gtoctgagtyg saatctegga tatactaasat gacaccaacc ctgcacctgt gtcoatcaage 3120
agctcootgt caagtgttaz gatcacacge ccaaaatact cagctcaage catcatcgac 3180
tectggegage tttgeagtgg gcoatcteocaa aaggaaaaay aagcatgoct cageatcatg 3240
cgtgaggett gtgatgogte caagettagt gatcctgeta cgcaggagtg geLeictcge 3300
atgtgggata gggttgacat getgactigg cgrcaacacgt ctgottacca ggogtitege 3360
atcttaaaty gcaggtittga gtttctececa asagatgattc tcgagacaco gocegceoacac 3420
cocgtgogggt tigtgatgtt acctcacacy cctgcacctt cocgtgagtge agagagtgat 3480
ctcaccattg gttcagtgge caccgaggat gttccacgcea tccbtogggaa aataggagac 3540
actgacgage tgcttgacca gggicccotog gecaccctcoca agggagaace gototgtgac 3600
caacctgoca aagatccocg gatgtogecyg cgggagbtety acgagageat zatagcetocog 3660
coccgoagata caggtggtgt cggectecatte actgatttge cgteottcaga tggtétggat 3720
gtggacgggy gggggcocogtt aagaacggta aasaacaaaag caggaaggct cttagaccaa 3780
ctgagctgoe aggttittag cctogtttee catcteecta ttttecttcecte acacctotic 3840
aaatctgaca gtggttatic tcogggtgat tggggtititg cagettttac teotattttge 3500
ctorttetat gttacagtita cccattecttc ggttttgete coctetiggg tgtattttct 3960
gggtottete ggogtgtgeg aatgggggtt tttggotget ggttggeitt ftgetgttggt 4020
ctgttcaage ctgtgtocga cccagtogge actgcttgtg agtttgactc gocagagigt 4080
aggaacgtce ttcattobtt tgagetiote aaacctiggg accctgteeyg cagoottgtt 4140
gtgggeccoeg tceggbictegy cettgocatt cttggcagygt tattgggeogy ggeacgetac 4200
atctggeact tittgecttag gettggratt gttgecagact gtatcetigge tggagettat 4260
gtgctttcte aaggtagghtyg taaaaagtgc tggggsatelt gtgtaagaac tgctectaat 4320
gagatcgect toaacgtgtt cccttttaca cgtgcocgaccea ggtegteact catocgaccty 4380
tgcgatcggt tttgegcace aaaaggecatg gacccoccattt ttctegecac tgggtggegt 4440
gggtgcltgga ccggeoggag toccattgag caacctictg aaaaacccat cgegttogec 4500



tgctgttggt 4020 ctgttcaagc ctgtgt cog a cccagtoggc actgottgtg agtttgactc gccagagtgt 4080 aggaacgtcc
ttcattcttt zgagott,ctc aaaccttygg accctgtccg cagccttgtt 4140 gtgggcoccg toggtctogg ccttgecatt
cttggcaggt tattgggcgg ggcacgctac 4200 atctggcact ttttgcttag gcttggcatt gttgcagact gtatcttgge tggagcttat
4260 gtgctttctc aaggtaggtg taaaaagtgc tggggatctt gtgtaagaac tgctcctaat 4320 gagatcgcect

-4 -
cagetogaty agaagaggal tacggctaga actgtggteg ctcagectta tgatcccaac 4560
caggccgtaa agtgcttgeg ggtattacag gogggtaggy cgatggtgge cgaggeagteo 1620
ccaaaagtgy tcaaagtttc cgotattcca ttccgagete ctttotittec cgotggagty 4680
azagttgatc ctgagtgcag aatcotggtt gatcccgata cttttactac agcocctecgg 4740
toctggetatt ccaccgegaa cctoegtectt ggtacggyggyg actttgecca goetgaatgga 4800
ctaaagatca ggcaaatitc caagccttca gggggaggce cacacchbealt tgotgectia 4860
catgttgeet gectcecgatgge gttacacatyg cttgetggtg titatgtaac tgcagtgygg 4920
tcetgoggta cocggtaccaa cgatccgtgyg togcactaacce cgtttgocgt coctggetac 4980
ggacctgget ctotttgecac gtetagattyg tgcatcteocee aacacggect caccttgece 5040
ttgacageac ttgtggcggg attcggectt caagagattg cocttggtcogt tttgattttt 25100
gtctcoccateg gaggcatgge tcataggtitg agttotaagg ctgacatgtt gtgcatctta 5160
ctegeaateg ctagitatgt tiggogtacct cttacctggt tgettigtygt gtttectigt 5220
tggttgeget gtitbtoctotit geacccocte accatectat ggttggtgtt LLffcttgatt 5280
tctgtaaata taccctcagg agtcttggeo gtggtgttgb tgatttcotet citggetttta 5340
ggtogttata ctaacgttge tggtcttgte actcecctatg acattcatca ttacaccagt 5400
ggccecercgeg gtgttgocge cttggetace gecaccagatg ggacctactt ggccgctgte 5460
cgecogegetyg cgetgactgy togtaccatg ctglttcaccee cgtetcaget cgggteceic 5520
ctigagggcy ctttcagaac tceaasageoee tcactgaaca ccegtecaatgt ggtegggteo 5580
tcecatggget ctggcggagt gttcactatt gacgggasaa tcaagtgoglt gactgcecgea 5640
catgtoctta cgogtaactc agetagggbtt tecocggggtcocg gettcaatca aatgettgac 5700
tttgatgtaa aaggggactt cgccataget gattgcocccga attggecaagg ggttgetecce 5760
aaggcccagt tctgcgagga tgggtagact gotegegeot attggetgac atectetgge 5820
gttgaacccg ghtgttattgg gaatgggttc gococtictgelt teaccgegtyg tggegattct 5880
ggatcccecag tgattaccga agocggtgag cttgteggey ttecacacaygy atcaaacaaa 5540
caaggaggag gecattgtcac gocgoccocococtca ggocaghtttt gtaatgtgaa goccatcaag 6000
ctgagegagt tTgagtgaatt cttogetgga cctaaggtec cgctoggtga tgtgaaaatt 6060
ggcagtcaca taattaasaga cacatgegag gtgecttcag atctttgtge cectgctiget 6120
gccaaaccoy aactggaagyg aggcectttec acagttcecaac ttotgtgtgt gtittitecte 6180



tcaacgtgtt cccttttaca cgtgcgacca ggtcgtcact catcgacctg 9380 tgcgatcggt tttgcgcacc aaaaggcatg
gaccccattt ttctcgecac tgggtggegt 4490 gggtgcetgga ccggecggag tcccattgag caaccttctg aaaaacccat
cgcgttcgec 4500 - 4 - cagctggatg caggccgtaa ccaaaagtgg aaagttgatc tctggctatt agaagaggat agtgcettgeg
tcaaagtttc ctgagtgcag ccaccgcgaa tacggctaga actgtggtcg ggtattacag gogggtgggg cgctattcca ttccgagctc
aatcgtggtt gatcccgata cctcgtoctt ggtacggggg ctcageetta tgatcccaac cgatggtggce cgaggceagtc ctttctttcc
cgctggagtg cttttactac agccctccgg actttgccca getgaatgga 4560 4620 4680 4740 4800 ctaaagatca

ggcaaatitc.caagecttca i t c ¢ gat noncat
cttgCtgg%gﬁ%gtd%aaé%gga%%%ggg‘%ccﬁ%g?%c cat fggtgcciig 4860, catgitgect geteoatgas, g g

ggg 4920 tcctgeggta ccggtaccaa

aatgagattc tcccageigt cotgogtoogy agtgttttct cctttgggat gtitgtgeta 6300
tobiggetca caccatggtc tgegoaagto ctgatgatca ggettctgac ageagecctt 6360
aacagaazca gatgghtctet tggtttttac agecttggtg cagtaaccag ttitgtegea 6420
gatcttgegg taactcaagg geatocogtta caggtggtaa tgaacttaag cacctatgec 0480
ttectgoeece ggatgatggt tgtgacctey ccagteoccag tgatcocgogtg tggtgttgtyg 6540
cacctecttg cocataatttt gtacttgttt aagtaccygct geccttecacaa tgtectigtt 6600
ggcgatgggy tgttctotte ggetttottc ttgegatact tltgoogaggy asagitgagg 6660
gaagggotgt cgcaatccotyg cgggatgagt catgagtoge tgactggtge cctcegcecatg 6720
agactcachy acgaggactt ggatttcott acgasatgga chtgattttaa gtgetrrgtt 6780
tctgegteca acatgaggaa tgcagoggge caatttateg aggetgctta tgcaaaagea 65840
ctaagaattg aacttgctca gttggtacag gttgataagyg tcecgaggtac catggecaaa 6900
ctocgaggctt ttgecgatac cgtggcaccee caactcotoge ccggtgacat tgttgttgec 0960
cttggecaca cgcctgttgg cagcatctte gacctaaagg ttggtagcecac caageatact 7020
ctccaageca ttgagactag aghbcocttgce gggtccaasa tgactgtgge gegtgtegtt 7080
gacccaacce cogoaccoee accogtacct ghtgoccatcee ctetccecace gaaaghtetyg 7144
gagaacggtc ccaatgcectyg gggggatgag gaccgttiga acaagaagaa gaggcgcagy 7200
atggaagecg tecggeattit tgtcatggac gggaagaagt accagaaatt ttgggacaag 7260
aattcoggtg atgtgtttta tgaggaggtce catattageca cagacgagltg ggagtgectt 7320
agaactggcg accctygtega ctttgatoct gagacaggga ttcagitgtgyg gcatatcace 7380
attgaagaca aggtttacaa tgtottcacc tccccatctg gtaggagatt cttggtecce 7440
gecceaaccoog agaatagaag agetcagtgg gaagecgeoca agetttoocgt ggagcaadcece 7500
cttggeatga tgaacgtcga cggcgaacty actgcecaaay aactggagaa actgaaaaga 7560
ataattgaca aactccaggg ccoctgactaag gageaghbgtt taaactgeta geogecageg 7620
gcttgacceg ctgtggtege gocyggettag ttgttactga gacagoggta asaatagtea 7680
aatttcacaa ccggacctte accctaggac ctgtgaactt aaaagtggee agtgaggtty 7740
agctaaaaga cgoggttgag cacaaccaac atccggttge cagaccggltt gatggtggty 7800
tgtgctect gogetctgea gtteocttoge ttatagatgt cttgatctoc ggcgetgatg 7860
catcteoctaa gttactogeoc cgocacggge cgggaaacac tgggattgat ggcacgettt 7920



cgatccgtgg tgcactaacc cgtttgcecgt ccctggctac 4980 ggacctggct ctctttgcac gtctagattg tgcatctcce
aacacggcct caccttgccc 5040 ttgacagcac ttgtggcggg attcggcectt caagagattg ccttggtcgt tttgattttt 5100
gtctccatcg gaggcatggc tcataggttg agttgtaagg ctgacatgtt gtgcatctta 5160 ctcgcaatcg ctagttatgt ttgggtacct
cttacctggt tgctttgtgt gtttccttgt 5220 tggttgcgct gtttctcttt gcaccocctc accatcctat ggttggtgtt tttcttgatt 5280
tctgtaaata taccctcagg agtcttggec gtggtgttgt tgatttctét-ctggctttta

gggatittga ggccegagget actaaagagyg aagttgeact cagtgcegeaa ataatacagg 7980
cttgtgatat taggcgcocgge gacgegocty aaattggtet cccttataag ttgtaccctg 8040
ttaggggecaa coctgagogg gtasaaggayg ttttacagaa tacaaggttt ggagacatac 8100
cttacaaaac ccccagtgac actggaagec cggtgcacge gyctgectge ctocacgecta 2160
atgctactoc ggtgactgat gggcgctocg tottggcetac saccatgece tetggettig 8220
agttgtatgt goccgaccatt ccagogtcooy tocttgatta tecttgattet aggectgact BZ80
gococctaaaca gttaacagayg cacggttgbe aggatgctge attaagagac ctetocaagt 83490
atgatttgte cacccaagge tttgttttge ctggagttet tegectegtg cggaagtace 8400
tgttegeeeca cgtgggtaag tgcccgooceg ttcecatecggece ttocacttac cetgetaaga 8460
attctatgge tggaataaat gggaacaggl ticcaaccaa ggacattcag agogtcooty 8520
aaatcgacgt tcotgtgogee caggctgtge gagaaaactg goaaactgtt acccottgta 8380
ceccteaagaa acagtactgt gggaagaaga agactaggac aatactbgge accaataact 8640
tcattgegtt ggecccategy geagegttga gtggtgttac ccagggotic atgaaaaaadg 8700
cgttcaactce goococatcogeo ctegggaaaa acaaatttaa ggagcetacaa gcoccecggltce 8760
taggecaggty cottgaaget gatcttgogt ccotgcgateg atocacacct geaatigice 8820
gebggtttge cgocaatctt ctttatgaac tegoctgige tgaggagceat ctaccegtegt 8880
acgtgctgaa ctgcotgocac gacitactgg tcacgeoagtc cggoegogghby actaagaagg 8940
gtggectgtc gteotggegac cogattacct ctgtgtcaaa caccatttace agcettagtga 2000
tatatgcaca gcacatggty ctoagttact tcaaaagtgy tcaccctcat ggocttetgt 3060
ttetgeoaaga ccagetaaag tttgaggaca tgetcaaggt tcaacccoectg atcogtcetatt 8120
cggacgacct tgtgetgtat gocgagtctc cctccatgee aaactaccacs tggtgggttg 9180
aacatctgaa tcttatgetyg ggtticcaga cggacccaaa dgaagacaacce atcacagact 9240
caccatcatt cctaggttge aggataataa atgggecgeca getagtocct aaccgtgaca 8300
ggatcctoge ggeocctogeo taccacatga aggcaagtaa tgtttotgaa tactacgect 2360
cggcoggetge aatactcatg gacagetgtg cttgtttaga gtatgateoct gastggtttg 5420
aagagotegt ggttgggatg gogecagtgog cocgeaagda cggcotacage tttectyggec 9480
caccgtitctt cttgtcocatyg tgggaaaaac tcaggtccaa tcatgagggg aagaagicca 2540
gaatgigegg gtactgeguy gocccggete cgtacgecac tgoctoltyggt ctegatgtet 9600



5340 ggtcgttata ctaacgttgc tggtcttgtc actccctatg acattcatca ttacaccagt 5400 ggcccccgceg gtgttgecge
cttggctacc gcaccagatg ggacctactt ggccgcetgtc 5460 cgccgcegcetg cgcetgactgg tcgtaccatg ctgttcacce
cgtctcagct cgggtccctc 5520 cttgagggcg ctttcagaac tcaaaagccc tcactgaaca ccgtcaatgt ggtcgggtce 5580
tccatgggct ctggcggagt gttcactatt gacgggaaaa tcaagtgcgt gactgccgca 5640 catgtcctta cgggtaactc
agctagggtt tcoggggtog gcttcaatca aatgcttgac 5700 #ttgatgtaa aaggggactt cgccatagct gattgcccga
attggcaagg ggttgctccc 5760 aaggcccagt

gtgtttacca cacccacttc caccagcatt ghbeoctgttat aatctggtot ggccaccegg 9660
cgggttetgg ttettgtagt gagtgcgaac cccccctagg aaaaggceaca ageechctag 8720
atgaggtgtt agaacaagtt cogtacaagc ctocgoggac tgtgatcatg catgtggage 9780
agggtctcac cceotcttgac ccaggtagat accagactcg ccgeggatta gtectceccecgtta 9840
ggcgtggeat taggggasat gaagtcegace taccagacgg tgattacget agcecaccgoct 23800
tgctecctac ttgtasagag atcaacatgg togetgtege ctotaacgtg tigegeoagea 9960
ggtttatcat cggcccacce ggtgetggga asacacacty gottctitcaa caagtccagg 10020
atggtgatgt catitacacg ccaactcacc agaccatget cgacatgatt agggettitgg 10080
ggacgtgceyg gttcaacgit ccagcaggta caacgctgceca aticcectgec cceccteccegta 10140
cocggocecatg ggttcecgeate ttggoocggeg gttggtgteoo tggcaagsac teccttcecctgg 10200
atgaagcggce gtattgcaat caccttgatg tcocttgaggcet tcetcagtaaa acaactctca 10260
cttgcctagg agacttcsaa caactccacce ctgtgggttt tgacteccat tgetatgtat 10320
ttgacatcat gectcagace caatltaaage ccatcectggag gttogggeag aatatctgtg 10380
atgeccattca accagalttac agggacaaac ttatgtcecat ggtcaacacg accegtgtga 10440
cctacgtgga aaaacctgtce aggtatggge aagtcctecac ccocctaccac agggaccgag 10500
aggacggcecge cattactate gactccagtc aaggegecac atttgatgtg gttacactge 105360
atttgcccac taaagattca ctcaacaggcoc aaagagcetcet tgttgctatce accagggecaa 10620
gacatgetat ctteogtgtalt gacccacaca ggcaattges gageatgttt gatcttoceoceg 10680
cgaaaggcac acccgtcaac cteogecagtge accgtgacga acagctgatc gtattagaca 16740
gaaacaacag agaaatcacg gttgctcagyg ctcoctaggeaa fggagataaa ttcagggeca 10800
cagataageg cgttgtagal tcotctecegeg ctatttgege agacctggaa gggtcgaget 10860
ceceocgetoce caaggtegeyg cataacttgg gattcotattt ctcacctgat ttgactcagt 10820
ttgctaaact cccggcagaa cttgcgcoccce actggeoccegt ggtgacaace cagaacaatg 10880
aaaggtggec agatcggetg grtagccageco ttcogocctat cocataaatat ageoccgecgegt 11040
gcattggtge cggetatatg gtgggcccocect cggtgtittt aggcaccocet ggggttgtgt 11100
catactatct cacaaaattt gttagaggeg aggcectcaagt gcttccggag acagtcecttca 11160
gcaccggceey aattgaggta gattogtcgag agtatcttga tgatcgggay coagaagttg 11220
ctgagtcecect cccacatgee ttcatecggeg atgtecaaagy taccaccgtt gggggatote 11280
atcacgttac ctccaaatac cttccgeget toccettoccaa ggaatcagtt gcggiggtog 11340



tctgcgagga tgggtggact ggtcgcegcct attggctgac atcctotgge 5820 gttgaacccg gtgttattgg gaatgggttc
gccttctget tcaccgcegtg tggcgattct 5880 ggatcoccag tgattaccga agccggtgag cttgtcggeg ttcacacagg
atcaaacaaa 5940 caaggaggag gcattgtcac gcgcccctca ggccagtttt gtaatgtgaa gcccatcaag 6000
ctgagcgagt tgagtgaatt cttcgctgga cctaaggtcc cgctcggtga tgtgaaaatt 6060 ggcagtcaca taattaaaga
cacatgcgag gtgccttcag atctttgtge cctgettget 6120 gécaaacccg aactggaagg aggcctttcc acagttcaac
ttctgtgtgt gEttEtcctc 6180

gggtttcgag coocogygasa goegogaaag cagtttgcac attgacggat gtgtacctec 11400
cagaccttga agcegtaccic cacccagaga cccagtocag gtgotggaaa gtgatgttgg 11460
actttaaggs gottcgactg atggtatgga sagacaagac ggcotalttt caacttgaag 11520
gcogocattt tacctggtat caacttgeaa geotacgectce atacaltcoga gttectgtta 11580
attctactgt gtacttggac coctgeatgg gocctgcetet ttgcaacaga agggttgteg 11640
ggtccaccea ttggggaget gacctogoag tcaccootta tgattacggt gecaaaatta 11700
ttctgtotag tgecataccat ggtgaaatge ctecaggtta caaaattctg gegtgegegy 11760
agttctecgot tgatgaccca gtaaggtaca aacacacctg gggatttgaa tcggatacag 11820
cgtatctgta cgagtttact ggaaatggtyg aggactggga ggattacaat gatgegtttc 11880
gggcgogeca gaaagggaaa atttataaag ctastgecac cagcatgagy ttteatttte 11840
cocoogggece tgtcatigaa ¢caactttag goctgaatty aaatgaaaty gggtotatge 12000
aaagccotctt tgacaaaatt ggocaacttt ttgtggatge tttcacggaa tttctggtgt 12060
ccattgttga tatcatcata tttttggoca ttttgtttgg citcacaate gocoggttgge 12120
tggtggtott atgcatecaga ctggtitget cogoggtact cegtgegege tetaccgttc 12180
accctgagoa attacagaag atcttatgag geoctttettt ctecagtgtea ggtggacatt 12240
cccacchbggg gogtcaaaca ccctitoggg gtgcttitgge accataaggt gtcaaccctyg 12300
attgatgaaa tggtgtogog tcogaatgtac cgcatcatgg amaaagcagg gcaggetgec 12360
tggaaacagy tggtgagcega ggctacattg totegecatta gtggtttgga tgtggtgget 12426
cactttcaac atettgocge tattgaagec gagacttgta aatatttgge cteccggeta 12480
cccatgetge acaacctgeg cttgacaggg.tcaaatgtaa ccatagigta taatagtact 12546
ttggatcagg tgtttgccat tttocccaacc ccoctggttccc ggcoccaaaget tcatgatttt 12600
cagcastgge taatagetgt acattcctoe atattttett cocgttgoage tteottgtact 12660
ctttttgttg tgcoctgtogtt gogaattcca atgctacgtt ctgtttttgg ttteegetgg 12720
ttaggggeaa cttttetttt gaactcatgg tgaattacac ggtatgeccey ctttgeccaa 12780
ccoggcagge ageegotgag atcotigaac ccoggoaagte titttggtgc aggataggoe 12840
atgaccgatg tagtgagaac gatcatgacyg aactagggtt catggttceg cctggecttt 12300
scagogaagg ccacttgacc agigtttacg cotggttygge gttecctgteoc ttcageotaca 12860
cggeccagtt ccatccogag atatttggga tagggaatgt gagtcaagtt tatgttgaca 13020



- 5 - ctgtggagaa tgatggggca tgcttggacg ccottggttg ctgtgggatt tttcatcctg6240 aatgagattc tcccagcetgt
cctggtccgg agtgttttct cctttgggat gtttgtgcta6300 tottggctca caccatggtc tgcgcaagtc ctgatgatca ggcttctgac
agcagccctt6360 aacagaaaca gatggtctct tggtttttac agccttggtg cagtaaccag ttttgtcgca6420 gatcttgcgg
taactcaagg gcatccgtta caggtggtaa tgaacttaag cacctatgcc6480 ttcctgeccce ggatgatggt tgtgacctcg
ccagtoccag tgatcgcgtg tggtgttgtg6540 cacctocttg €€ataatttt gtacttgttt aagtaccgct gecttcacaa
tgtccttgtt6600 ggcgatgggg tgttctottc ggctttcttc ttgcgatact ttgccgaggg aaagttgagg6660 gaaggggtgt
09Caat%%%ggg&%gc@&tcgéa%%t%%% gaclagtgc Leleaccalgnr20 agacteacty. acgaggagkiggatticett
acgaaatgga ctgattttaa gtgcttfgtt6780 tctgcgtcca acatgaggaa tgcagegggce caatttatcg aggetgetta
tgcaaaageat840 ctaagadatiy dactgetcagliggtacacpgttgatalagy toegagiptac-catggceakdb900 ctcgaggctt
ttgccgatac cgtggcaccc caactctcgce ccggtgacat tgttgttgec6960, cttggccaca cgectgtt gcatcttc
gaccta§§§§%§§?§gta:5 g@ﬁ%@%%ta%ﬁ6%%&0%855%%%%9%% §5§5€£§ %ggttc(‘fv:Tft%g(?El ccc?%ggggégtlcge?g% tgactgtggc
gcgtgtcgtiA8Q . gaceeaaces ;cEgeatLoet accegiacstgigcetategetetcecaca gaaagiteigf140 gagaacggtc
ccaatgcctg gggggatgag gaccgtttga acaagaagaa gaggcgca%gYZOO atggaagccg tcggsc%ttt tgtcatggac
gggaagugtaceayaaatt g0 acady 7266 aattt et Sttt G5 JaggtE Citattayca cagacgagty
ggagtgceettZ320 agaactoaeg accgloicga ctitgalcel gagacaggea-ticaoiglag.geatatcacey380 attgaagaca
aggtttacaa tgtcttcacc tccccatctg gtaggagatt cttggtcccc7440 gccaaccccg agaatagaag agctcagtgg
gaagccgeeer ageticebt yageasjctrsopetthticay e tfastatégaclgetdcyattgdcadlg aactggagaa
actgaaaaga (360, alagiigaca paclceangy colgactann,gageagiglt laaaclgela gecgqeageg 7620
gottgaccog ctgtggtcgc ggcggcttag ttgttactga gacagcggta aaaatagtca7680 aatttcacaa ccggaccttc
accctaggac stgtgaactvaasagty o egtgagg iy TA0 agettdaagascycggitgag cacaacéaac atccggttge
cagaccggtt gaacggtggtg 7800 ttgtgctcct gegetctgca gticcticgce ttatagatgt cttgatctc ctgatg7860
catctcct%?o\t @%ﬁg&% c%gég%%%acaé:g 89565‘5% JacAc aé%%ﬁgﬁ%%%gcaffc?ggtt?%%g%g g géggt%?ga ggccgaggct
actaaagaggxagilgcact-cagigegcas-ataatacago: 4980, ctigigatatitaggegegge gacgegeety aaattggtct
cccttataag ttgtaccctg8040 ttaggggcaa coctgagogg gtaaaaggag ttttacagaa tacaaggjgtt ggagacatacSlOO
cttacaaéé%tééééé‘étéé%aééf@jﬁa%%ggaﬁaEa%@tct%%‘fa‘&c?ggcctt%*é\tcﬁccctt%%féﬁtgtcgctaﬁcc ggtgactgat
gggCgC@%%l%@HQEEn@§§%@€9§@QC@@d£%Qg&%gggéégigtgct cgtcaacgce agcaacaaca 13800 :

acagctbetca tattcagttg atttataact

ggctggcaca
acattgtttc
ctgtgtccac
gtgctctggc
gctactcttg
ggcggteges
acctcaagayg
aacaatgggyg
tttggeygttt
ccgactgeta
catgacattc
tgcacttett
ccgtttgtge
cgocgggettt

ctecactacg

aaaatttgac
ctatggggca
cgeoggatat
tgcgetgatt
taccagatat
cgtcattgtg
agttgtgett
tcgtoctetag
tcecattacct
gggettotgo
gtgcacttty
Lggggagtgt
ttgectaggec
catccgattyg

gtcaacggca

tgggcagtqgg
ctcaccacca
tatcacggge
tgotttgtca
accaacttoe
dgagaaagggg
gatggttccyg
acgacttetg
acacgccaght
acctittgat
agagcacaaa
actcagccat
gcaagtacat
cggeaaatga

cattggtgec

taacgetaty
agacttittgt
geccattteet
ggtatgtctt
ttaggecttge
ttctggacac
graaggttga
cggcocaaceoo
caatgatagc
gatgatatat
ctttctgaat
tagggtcgeg
agaaacctgg
tctggeeect
taaccacgca

cgggtigaaa

tgagctgaat
catctteoce
tgacacagtt
gagtagcatt
gaagaactge
taagggcaga
ggtegaaggt
tttaaccaga
acagctecac
gctctaaagg
tgtgctttta
ctcactatgg
aaattcatca
gocccaccacy
tttgtegtec

agcctegtgt

ggcacagatt
gtgttgactc
ggtctggeca
tacgecagtct
atgtcetgge
ctctatcgtt
cacctgatceg
gtttcagegy
agaaggtgct
taagicgegy
ccttegggta
gagcagtagt
cctocagatyg
tcgaaagtge
ggcgtecegy

tgggtygcay

13860

13220

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

143580

14640

14700

14760



agttgtatgt gccgaccatt ccagcgtccg tccttgatta tcttgattct aggcctgact8280 gccctaaaca gttaacagag
cacggttgtg aggatgctgc attaagagac ctctccaagt8340 atgatttgtc cacccaaggc tttgttttgc ctggagttct tcgectegtg
cggaagtacc8400 tgttcgccca cgtgggtaag tgoccgceccg ttcatcggcec ttccacttac cctgctaaga8460 attctatggce
tggaataaat gggaacaggt ttccaaccaa ggacattcag agcgtccctg8520 aaatcgacgt tctgtgcgca caggctgtge
gagaaaactg gcaaactgtt accccttgta8580 ccctcaaga@lacagtactgt gggaagaaga agactaggac aatacttggc
accaataact8640 tcattgcgtt ggcccatcgg gcagcegttga gtggtgttac ccagggcttc atgaaaaaag8700 cgttcaactc
gcccatcgcec ctcgggaaaa acaaatttaa ggagctacaa gcccecggtcc8760 taggcaggtg cottgaagct gatcttgegt
cctgcgalegatecacasst 9cpatigecd820 getoattige-caccaqtcticlttaigant - tegestgtga tgaggagcat
ctaccgtcgt8880 acgtgctgaa ctgctgccac gacttactgg tcacgcagtc cggcgceggtg actaagaagg8940 gtggcctgtc
gtctggc@%ﬁéé%ﬁa&éﬁ@?@t&t&éﬁ-%&%&&%@%ﬁé@f&a@Gwmécﬁﬁb%&gdtbg%%cagttact
tcaaaagiag teaceeteat ggectictoloNaQ Ligtgcaaga ceagetaaag ditgaggacastacicaagabieaaccecty
atcgtctatt9120 cggacgacct tgtgctgtat gccgagtctc cctccatgcc aaactaccac tggtgggttg9780 aacatctgaa
tottatgctg ggtitceagareggacetada gaagheaace atcacat SO0 T calett Ectaggthye hggataataa
atgggcgcca, gctagtccct aaccgtgaca9300 ggatcctcge ggece tacc C a tgtttctgaa
e R SR R R R T e
gottggoadg-gegeagtgcgccegeaaggaxggctacagetitcetggeod8 cacegtictt ctigiccaty1gggaaaaac
tcaggtccaa tcatgagggg aagaagtcca9540 gaatgtge tactgc ccceggcte cgtacgecac tgectgtggt
ctegatgt&GeeG-27 %%:tafﬂ tca Eacceact cg c%acgccagtggﬁ%gfctgaﬁ%%aat&%(&ggf%ﬁgzaggclzagog%% cgggttctgg
ttcttgtagt-gagigegaac cecsapiagg,aaarggeasas ageecictag94 2ty atgaggigtbagaacaagttoccgtacaagce
ctccgeggac tgtgatcatg catgtggagc9780 agggtctcac ccctcttgac ccaggtagat accagactcg ccgaggatta
gtctccgﬁ%%%ﬁ@c@tﬁ@éﬁ?fﬁﬁg@%ﬁ@%ﬁ&ﬁé@&?&%c%%ﬁﬁ%&gﬁéé@&‘é%c&éégfb%o tgctcectac

tigtaaagag.atcagcalgg 1egctgicgg cictaacgty figegcagcallbn. gatitatcat-cageccacos ggtgctggga
aaacacactg gcttcttcaa caagtccagg 10020 atggtgatgt catttacacg ccaactcacc agaccatgct cgacatgatt

agggctttggabe8ggargtgccy gttcaacgtt ccaccaggta caacgcetgea attcectgee coctdecdta 10140
ccggcccatg ggttcgceatc ttggccggeg gttggtgtee tggcaagaac tecttcctgg 10200 atgaageggce gtattgcaat
caccttgatg gcttgaggct tctcagtaaa acaactctca 10260 cttgcctagg agacttcaaa caactccacc ctgtgggttt
tgactcceat tgctatgtat 10320 ttgacatcat gcctcagacc caattaaaga ccatctggag gttcgggcag aatatctgtg 10380
atgccatt%%i%bcﬁ@ﬁttac, agggacaaac p}%ggg%c}g_athggtcaacacg acccgtgtga 10440 cctacgtgga aaaacctgtc
aggtatgucaagtectcat Seectactac Agggaccgag 10500 aggacggege cattactate gactccagte aaggegecac
atttgatgtg gttacactgc 10560 atttgcccac taaagattca ctcaacaggc aaagagctct tgttgctatc accagggcaa 10620
gacatgctat ¢ttcgtgtat gacccacaca ggcaattgca gagcatgttt gatcttcccg 10680 cgaaaggcac acccgtcaac
ctcgcagié%é@ccgwﬁi@gg?i ca ctgatc ygrﬁt'a%%&;omo gaaacaacag agaaatcacg gttgctcagg ctctaggcaa
tggagataaa ttcagggcca 0800 cagataagcg cgttgtagat tctctccgeg ctatttgcge agacctggaa gggtcgagct
10860 cocegctocc caaggtcgcg cataacttgg gattctattt ctcacctgat ttgactcagt 10920 ttgctaaact cccggcagaa
cttgcgceceé act gl tgacaacc cagaacaatg 10980 aaaggtggcc agatcggctg gtagccagcc ttcgecctat
ccataaajéﬁ%@cg%{;gcé% %6840 gcattggtgc cggctatatg gtgggececct cggtgttttt aggcaceect ggggttgtgt 11100
catactatct cacaaaattt gttagaggcg aggctcaagt gcttccggag acagtcttca 11160 gcaccggcecg aattgaggta
gattgtcgag @gtatcttga tgatcgggag cgagaagttg 11220 ctgagtccct cccacatgcc ttcatcggeg atgtcaaagg
taccacc§§t§ @g@’@ﬁf&t%?%%g% atcacgttac ctccaaatac cttccgcgct tcottoccaa ggaatcagtt goggtggtog
11340 ¢ Etcg@,'g‘cﬁoggéaaa gccgcgaaag cagtttgcac attgacggat gtgtacctcc 11400 cagaccttga
agcgtacctc cacccagaga cccagtccag gtgctggaaa gtgatgttgg 11460 actttaagga ggttcgactg atggtatgga
aagacaagae-ggectarttt caacttgaag 11520 gccgccattt tacctggtat caacttgcaa gctacgcctc atacatccga
gticctgtia 11580 auctactof gtagitoga qeetgeatgg goselaetet tgeaacaga agqgtgteg 11640 ggtecaccea
ttggggagc¥ gdccff;d&aﬁ tcactcctta tgattacggt gcegaaatta 11700 ttctgtatag tgcataccat ggtgaaatgce
ctccaggtta caaaattctg gcgtgcgegg 11760 agttctcgcet tgatgaccca gtaaggtaca aacacacctg gggatttgaa
tcggatacag 11820 cgtatctgtg cgagtttact ggaaat%gtg ai%?%ct a ggattacaat gatgcgtttc 11880
gggcgegéia’gaaigogada atttataaag cradtgetac cagcatgagy ticatife 1940 cceegggece tgtcattgaa
ccaactttag gcctgaattg aaatgaaatg gggtctatgc 12000 aaagcctott tgacaaaatt ggccaacttt ttgtggatgce
tttcacggaa tttctggtgt 12060 ccattgttga tatcatcata tttttggcca ttttgtttgg cttcacaatc gccggttgge 12120
tggtggtcte atgeatc; Aga‘crygiticticedegopct Leytgtycye tétikcgftc 121807 attttgagca attacagaag
atcttatgag gcctttcttt ctcagtgtca ggtggacatt 12240 cccacctggg gcgtcaaaca ccctttgggg gtgctttggce
accataaggt gtcaaccctg 12300 attgatgaaa tggtgtcgcg tcgaatgtac cgcatcatgg aaaaagcagg gcaggctgcec
12360 tggaaacagg tggtgagcga ggctacattg totcgcarta gtggtttgga tgtggtggct 12420 cactttcaac atcttgccge
tattgaagcc gagacttgta aatatttggc ctcccggcta 12480 cccatgctgc acaacctgcg cttgacaggg tcaaatgtaa
ccatagtgta taatagtact 12540 ttggatcagg tgtttgccat tttcccaacc cctggttccc ggccaaagct tcatgatttt 12600
cagcaatggc taatagctgt acattcctcc atattttctt ccgttgcagc ttcttgtact 12660 ctttttgttg tgctgtggtt gcgaattcca
atgctacgtt ctgtttttgg tttccgetgg 12720 ttaggggcaa cttttctttt gaactcatgg tgaattacac ggtatgcccg ctttgcccaa
12780 cccggcaggc agccgctgag atccttgaac ccggcaagtce tttttggtge aggatagggce 12840 atgaccgatg
tagtgagaac gatcatgacg aactagggtt catggttccg cctggccttt 12900 ccagcgaagg ccacttgacc agtgtttacg

cetaattaone atteectatee tteanectara 120R0 cAancececantt coaterecAaad atatttnaAa tacaAaaaatAt Aaatecaantt



- 10- aaaagctgtt aagcagggag tggtaaacct tgttaaatat gccaaataac aacggcaagc 14820 agcaaaagaa
aaagaagggg aatggccagc cagtcaatca gotgtgccaa atgctgggta 14880 agatcatcgc ccaacaaaac cagtccagag
gcaagggacc ggggaagaaa aataggaaga 14940 aaaacccgga gaagccccat ttccctctag cgactgaaga
tgacgtcagg catcacttta 15000 cccctagtga gcggcaattg tgtctgtcgt cgatccagac tgccttcaat cagggcgctg 15060
gaacttgtgc cctgtcagat tcagggagga taagttacac tgtggagttn agtttgccga 15120 cgcaacatac tgtgcgtctg
atccgcgcca cagcatcacc ctcagcatga tgggctggca 15180 ttctttggca cctcagtgtt agaattggga gaatgtgtgg
tgaatggcac tgattgacac 15240 tgtgoctcta agtcacctat tcaattaggg cgaccgtgtg ggggtaaagt ttaattggcg 15300
agaaccatgcggceglaati.aaaaaninda-aaaaanaang agandadags-agafaaaaaa 15360 aaaaaaaaaa aaa
15373 <21062 <211> 1196 <2125%PRT <213> ERRS ¥irus Strain ATCC VR-2332 <220> <221>
misc_feature <223> SwissProt accession No. Q9WJE2 <220> <221> PEPTIDE <222>(1)..(1196)
<223> NSP2.£220> £221> PERTIDE £222>(1):(1196) 5223 NSP2 54002 Gly Ala Gay Lys Arg Ala
Arg LyssAla Arg Ser Cys Ala Thr Ala Thr 15101s VakAla Gly Arg Ala Leus et Val Arg Glu Thr Arg Gin
Ala Lys Glu 202530 His GM Val Ala Sly Ala Asn Lys Ala Glu His Leu Lys His Tyr Bar 354045 Pro Pro
Ala Glu Gl EASSPC¥S GF!y Trgl) gﬁs S Iég Ser Al IJeAAIa 99915%%9 Ass Arg Met ValAss Ser Lys Phe Glu
Thr Thr'z8o Pfo'Glu A g igéa 5% }&rg %rog ro ipsp Asp rp'ﬁag'ghr Asp Gin Asp Len Val Ass Ala
lle 859095 Gin lle Leo Arg Leo Pro Fla Fla Leo Asp Arg Ass Gly Ala Cys Thr 100105110 Ser Ala Lys
Tyr Val Lou Lys Leo Glu Gly Gin His Trp Thr Val Thr 115120125 Val Thr Pro Gly Met Ser Pro Ser Leo
Leo Prétad @I&@V%‘%P@‘fn 301351 (J]-?B}; Cy& Gye &R I—ﬁ%yLS?%gGﬁ)’ﬁﬁ/hEeo Gly Ser Pro Asp Ala
Val Gin 145150155160

Ser Ala Lys Tyr Val Leu Lys Leu Glu Gly Glu His Trp Thr Val Thr
C 115 120 125

Val Thr Pro Gly Met Ser Pro Ser Leu Leu Pro Leu Glu Cys Val Gln
130 138 140G

Gly Cys Cys Gly His Lys Giy Gly Leu Gly Ser Pro Asp ARla Val Glu
145 150 155 160

Val Ser Gly Phe Asp Pro Ala Cys Leu Asp Arg Leu Ala Glu Val Met
165 170 175

His Leu Pro Ser Ser ARla Ile Pro Ala RAla Leu Ala'Giu Met Ser Gly
180 185 190

Asp Ser Asp Arg Ser Rla Ser Pro Val Thr Thr Val Trp Thr Val Ser
195 200 205

Gln Phe Phe Ala Arg His Ser Gly Gly Asn His Pro Asp Gln Val Arg
210 215 2206

Leu Gly Lys Ile Ile Ser Leu Cys Gln Val Ile Glu Asp Cys Cys Cys
225 230 235 240

Ser Gln Asn Lys Thr Asn Arg Val Thr Pro Glu Glu Val Ala Ala Lys
245 250 Z55

Ile Asp Leu Tyr Leu Arg Gly Ala Thr Asn Leu Glu Glu Cys Leu Ala
260 265 270



Val Ser Gly Phe Asp Pro Ala Cys Leo Asp Arg Leo Ala Glu Val Met 165170175 His Len Pro Ser Sep
Ala lie Pro Ala Ala Leo Ala Glu Met Ser Gly 180185190 Asp Ser Asp Arg Ser Ala Ser Pro Val Thr Thr
Val Trp Thr Val Ser 195200205 Gin Phe Phe Ala Arg His Ser Gly Gly Ass His Pro Asp GIn Val Arg
210215220 Leo Gly Lys lle lle Ser Leo Cys Gin Val lle Glu Asp Cys Cys Cys 225230235240 Set Gin
Ass Lys Thr Ass Arg Val Thr Pro Glu Glu Val Ala-Ala-Lys 245250255 - 12 - Arg Lou Glu Lys Ala Arg
Pro Pro Arg Val lle Asp Thr Ser Phe Asp 275280285 Trp Asp Val Val Lou Pro Gly Val Glu Ala Ala Thr
Gin Thr lle Lys 290205300 Loy Pro Gin, Yal Asp Gin Cys Arg,Ala,Lou,yal pro Val Val Thr Gin
305310315320 Lys Sot Lou Asp Asn Agn Set Val Pro Lou Thi Ala Phe Set Lou Ala 325330335 Asn
Tyr Tyr Tyr Arg Ala GIn Gly Asp Giu Val Arg His Arg Gin Arg 340345350 Lou Thr Ala Val Lou Ser Lys
Len Glu Lys Val Val Arg Giu Giu Tyr 355360365 Gly Lou Met Pro Thr Glu Pro Gly Pro Arg Pro Thr Lou
Pro Arg'Gly 70475480 L6 ASP G Lo L Ap G Mgt Gitt GIir AB LB Lou Lys Leu. Ala
385390395400 Asn Ala GIn Thr Thr Sot Asp Met Met Ala Trp Ala Val Gin Gin Val 405410415 Asp Lou
Lys Thr Trp Val Lys Asn Tyr Pro Arg Trp Thr Pro Pro Pro 420425430 Pro Pro Pro Lys Val Gin Pro Arg
Lys ThrieysPro §8l Vys St Lgétg @354%6%4’3@?(?@@?@‘ Py$®Rrd a\}aFP?oGA‘(l;a Pro Arg Arg Lys Val Gly
3 1 32
Ser Asp 450455460

Lys Ser Leu Asp Asn Asn Ser Val Pro Leu Thr Ala Phe Ser Leu Ala
325 330 333

Asn Tyr Tyr Tyr Arg Ala Gln Gly Asp Glu Val Arg His Arg Glu Arg
340 345 350

Leu Thr Ala Val Leu Ser Lys Leu Glu Lys Val Val Arg Glu Glu Tvr
355 360 365

Gly Leu Met Pro Thr Glu Pre Gly Pro Arg Preo Thr Leu Pro Arg Gly
370 375 380

Leu Asp Glu Leu Lys Asp Gln Met Glu Glu Asp Leu Leu Lys Leu Ala
385 390 395 400

Asn Ala Gln Thr Thr Ser Asp Met Met Ala Trp Ala Val Glu Gln Val
405 410 415

Asp Leu Lys Thr Trp Val Lys Asn Tyr Pro Rrg Trp Thr Pro Pro Pro
420 425 430

g

Pro Pro Pro Lys Val Gln Pro Arg Lys Thr Lys Pro Val Lys Ser Leu
435 440 445

Pro Glu Arg Lys Pro Val Pro Rla Pro Arg Arg Lys Val Gly Ser Asp
450 455 : 460

Cys Gly Ser Pro Val Ser Leu Gly Gly Asp Val Pro Asn Ser Trp Glu
465 470 475 480

Asp Leu Ala Val Ser Ser Pro Phe fsp Leu Pro Thr Pro Pro Glu Pro
485 490 495

Ala Thr Pro Ser Ser Glu Leu Val Ile Val Ser Ser Pro Gln Cys Ile



Cys Gly Sot Pro Val Ser Lou Gly Gly Asp Val Pro Asn Ser Trp Glu 465470475480 Asp Lou Ala Val Sot
Sot Pro Phe Asp Lou Pro Thr Pro Pro Gin Pro 485490495 - 13- 500505510 Phe Arg Pro Ala Thr Pro
Leu Ser Glu Pro Ala Pro lle Pro Ala Pro 515520525 Arg Gly Thr Val Ser Arg Pro Val Thr Pro Leu Ser
Glu Pro lle Pro 530535540 Val Pro Ala Pro Arg Arg Lys Phe Gin Gin Val Lys Arg Leu Ser Ser
545550555560 Ala Ala Ala lle Pro Pro Tyr Gin Asp3Glu Pro Leu Asp Leu Ser Ala 565570575 Ser Ser
Gin Thr Glu Tyr Glu Ala Ser Pro Pro Ala Pro Pro Gin Ser 580585590 Gly Gly Val Leu Gly Val Glu Gly
His Glu Ala Glu Glu g&g Leu Ser 5956006Q3.Glu lle Set Asp Met.$et Gly Am n lle Lys Pro Ala Ser Val
Ser Ser 610615620 Ser Ser Ser Leu Ser Ser Val Arg lle Thr Arg Pro Lys Tyr Ser Ala 625630635640
GIn Ala lle lle Asp Ser Sly Gly Pro Cys Ser Gly His Leu Gin Glu 645650655 Val Lys Glu Thr Cys Leu
Ser ValfrettArg Giu Aia Eys Nsp 14 Th 6606656704 y$ ed ASpASpPrEAla Thr Gin Glu Trp Leu
Ser Arg Met Trpf’,&gp 675680685 Arg val Asp Met Leu Thr T5r%5Arg ksn Thr Ser Val Tyr Gin Ala lle
690695700 Cys Thr Leu Asp Gly Arg Leu Lys Pie Leu Pro Lys Met He Leu Glu 705710715720 - 14 -
Ala Pro’SerMal Gly Ald Ghr Ser Asp Léud Threl8:GlySeb¥alAla 7407457850 Thr Glu Asp Val Pro Arg
lle Leu Glu By§ lle Glu Ass Val Gly&lu 240

Val Pro Ala Pro Arg Arg Lys Phe Gln Gln Val Lys Arg Leu Ser Ser
545 550 5335 560

2la Ala Rla Ile Pro Pro Tyr Gln Asp Glu Pro Leu Asp Leu Ser Ala
563 570 575

Ser Ser Gln Thr Glu Tyr Glu Ala Ser Pro Pro Rla Pro Pro Gln Sex
580 585 590

Gly Gly val Leu Gly Val Glu Gly His Glu Ala Glu Glu Thr Leu Ser
595 €00 605

Glu Ile Ser Asp Met Ser Gly ARsn Tle Lys Pro Ala Ser Val Ser Ser
610 615 620

Ser Ser Ser Leu Ser Ser Val Arg Ile Thr Arg Pro Lys Tyr Ser Ala
625 _ 630 635 640

Gin Ala Tle Ile Asp Ser Gly Gly Pro Cys Ser Gly His Leu Gln Glu
€45 550 655

Val Lys Glu Thr Cys Leu Ser Val Met Arg Glu Ala Cys BRsp BRla Thr
660 665 670

Lys Leu Asp Asp Pro Rla Thr Gln Glu Trp Leu Ser Arg Met Trp Asp
675 &80 685

Arg Val Asp Met Leu Thr Trp Arg &Asn Thr Ser Val Tyr Gln Rla Ile
620 695 740

Cys Thr Leu Asp Gly Arg Leu Lys Phe Leu Pro Lys Met Ile Leu Glu
705 710 715 720

Thr Pro Pro Pro Tyr Pro Cys Gilu Phe Val Met Met Pro His Thr Pro
725 730 735



755760765 Met Ala Ass Gin Gly Pro Leu Ala Phe Ser Glu Asp Lys Pro Val Asp 770775780 Asp Gin
Leu Val Ass Asp Pro Arg lle Ser Ser Arg Arg Pro Asp Glu 785790795BOO Ser Thr Ser Ala Pro Ser Ala
Gly Thr Gly Gly Ala Gly Ser Phe Thr 805810815 Asp Leu Pro Pro Ser Asp Gly Ala Asp Ala Asp Gly
Gly Gly Pro Phe 820825830 Arg Thr Val Lys Arg Lys Ala Glu Arg Leu Phe Asp Gin Lou Set Arg
835840845 Gin Val Phe Asp Leu Val Ser His Leu Pfe Val Phe Phe Ser Arg Lou 850855860 Phe Tyr
Pro Gly Gly Gly Tyr Ser Pro Gly Asp Trp Gly Phe Ala Ala 865870875880 Phe Thr Lou Lou Cys Lou
Phe Leu Cys Tyr Ser Tyr Pro Ala Phe Gly 885890895 lle Ala Pro Leu Leu Gly Val Phe Ser Gly Ser Ser
Arg Arg Val Arg 900905910 Met Gly Val Phe Gly Oys Trp Leo Ala Fhe Ala Val Gly Leo She Lys
915920825 Pro Vat Set Asp Pre VAaLGlyAleAlasCysGlulRhelAsp: Ser=Praielu 930935940 - 15 - Val
Arg Ser Leu Val Val G1§ Pro Val Gly Leo Gly<1eo Ala lle Leo 965970975 Ply Arg Leo Leo Giy Gly Ala
Arg Cys lle Trp His Phe Leo Leo Arg 980985990 Leo Ply lle Val Ala Asp Cys lle Leo Ala Ply Ala Tyr
Val Leor5erd9510001005:6in.Bly: Arg. Gy s Lbysikys:Cys:TepRly Ger €ys HesArg Thr Ala
201020151020 Pi6 Asn Glu Val Ala PhedAsn Val Phe Pro PhésThr Arg Ala Thr 102510301035 Arg Per
Per Leo lle Asp Leo Cys Asp Arg Phe Cys Ala Pro Lys 104010451050 Gly Met Asp Pro lle Phe Leo

Ala Thr!‘fe)alél IEB %@gl %YHC@IIS)'TﬁpQ Leu Ala Phe Ser Glu Asp Lys Pro Val Asp
770 775 780

Asp Gln Leu Val Asn Asp Pro Arg Ile Ser Ser Arg Arg Pro Asp Glu
785 730 7585 BOO

Ser Thr Ser Ala Pro Ser Ala Gly Thr Gly Gly Ala Gly Ser Phe Thr
805 810 815

Asp Leu Pro Pro Ser Asp Gly Ala Asp Ala Asp Gly Gly Gly Pro Phe
820 825 830

krg Thr val Lys Arg Lys Ala Glu Arg Leu Fhe Asp Gln Leu Ser Arg
835 B840 545

Gln Val Phe Asp Leu Val Ser His Leu Pro Val Phe Phe Ser Brg Leu
850 855 B6O

Phe Tyr Pro Gly Gly Gly Tyr Ser Pro Gly Asp Trp Gly Phe Ala Rla
865 870 875 880

Phe Thr Leu Leu Cys Leu Phe Leu Cys Tyr Ser Tyr Pro Ala Phe Gly
885 8390 895

Ile Ala Pro Leu Leu Gly Val Phe Ser Gly Ser Ser Arg Arg Val Arg
800 905 8106

Met Gly Val Phe Gly Cys Trp Leu Ala Phe Ala Val Gly Leu Phe Lys
915 920 925

Pro Val Ser Asp Pro Val Gly Ala Ala Cys Glu Phe Asp Ser Pro Glu
9390 935 940

Cys Arg Asn Ile Leu His Ser Phe Glu Leu Leu Lys Pro Trp Asp Pro
945 950 855 960



105510601065 Ala Ply Arg Ser Pro lle Glu Gin Pro Ser Glu Lys Pro lle Ala 107010751080 Phe Ala Gin
Leo Asp Giu Lys Lys lle Thr Ala Arg Thr Val Val 108510901095 Ala Gin Pro Tyr Asp Pro Asn Gin Ala
Val Lys Cys Leo Arg Val 110011051110 Leo Gin Ser Ply Ply Ala Met Val Ala Lys Ala Val Pro Lys Val
111511201125 Val Lys Val Ser Ala Val Pro Phe Arg Ala Pro Phe Phe Pro Thr 113011351140 Ply Val
Lys Val Asp Pro Asp Cys Arg Val Val Val Asp PrelAsp 114511501155 Thr Phe Thr Ala Ala Leo Arg
Ser Ply Tyr Per Thr Thr Asn Leo 116011651170 -16- Val Leu Gay Val Gly Asp Phe Ala Gin Leu Am n
Gay Leu Lys lle 117511801185 Arg Gin lle Ser Lys Pro Ser Gly 11901195 <210> 3 <211> 603 <212>
DNA <21.3>:PRRBS- Viitis ®irain AECCrYR2332:1400x Ssatgtiggaga aatgcitgac cgcgggctgt tgctcgegat
tgctttcttt gtggtgtatc gtgccgtiét gttttgctgt gctcgeccaae geccagcaacg acageéagctc ccatctacag 60 120
ctgatttaca acttgacgct atgtgagctg aatggcacag attggctagc taacaaattt 180 gattgggcag tggagagttt tgtcatcttt
CCCgttttg%,CE%C%tégt Eé‘&ca@%@@ﬁcﬁ%‘:%@ Qgégﬂ(?tﬁgs Phe Leu Leu Arg

980 985 890

Leu Gly Ile Val Rhla Asp Cys Ile Leu Ala Gly Ala Tyr Val Leu Ser
993 1600 1005

Gln Gly Arg Cys Lve Lys Cys Trp Gly Ser Cys Ile Arg Thr Ala
1010 1015 1020

Pro Asn Glu Val Ala Phe Asn Val Phe Pro Phe Thr Arg Ala Thr
1023 1030 1035

Arg Ser Ser Leu Ile Asp Leu Cys Asp Arg Phe Cys Ala Pro Lys
1040 1045 1050

Gly Met Asp Pro Ile Phe Leu Ala Thr Gly Trp Arg Gly Cys Trp
1055 1060 1065

Ala Gly Arg Ser Pro Ile Giu Gln Pre Ser ¢lu Lys Pro Ile Ala
1079 1075 1080

Phe Ala Gin Leu Zsp Glu Lys Lys Ile Thr Als Arg Thr Val Val

=

10853 1090 1085

Ala Gln Pro Tyr Asp Pro Asn Gln Ala Val Lys Cys Leu Arg Val
1100 1105 1110

Leu Gln Ser Gly Gly Rla Met Val Ala Lys Ala Val Pro Lys Val
1115 1120 1125

Val Lys Val Ser Ala Val Pro Phe Arg Ala Pro Phe Phe Pro Thr
113¢ 1135 1140

Gly Val Lys Val Asp Pro Asp Cys Arg Val Val Val Asp Pro Asp
1145 1150 1155

Thr Phe Thr Ala Ala Leu Arg Ser Gly Tyr Se:
1160 1165 1170
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Thr Asn Leu



ccttgacaca gtcgctttag tcactgtgtc taccgccggg 300 tttgttcacg ggcggtatgt cctaagtagc atctacgegg tctgtgecct
ggctgegttg 360 acttgcttcg tcattaggtt tgcaaagaat tgcatgtcct ggcgctacgce gtgtaccaga 420 tataccaact
ttottctgga cactaagggc agactctatc gttggcggtc gecctgtcatc 480 atagagaaaa ggggcaaagt tgaggtcgaa
ggtcatctga tcgacctcaa aagagttgtg 540 cttgatggtt ccgtggcaac coctataacc agagtttcag cggaacaatg

gggtcgtect 600 tag 603 -16-

Val Leu Gly Val Gly Asp Phe 2Ala Gln Leu Asn Gly Leu Lys Ile

1175 1180 1185
Rrg Gln 1Ile Ser Lys Pro Ser Gly

1126 1185
<210> 3
<Z11> 603
<21z> DNA
<213> PRRS Virus Strain ATCC VR233Z
<400> 3
atgttggaga aatgcttgac cgcgggcotgt tgetcgogat tgetttobtt ghgghghate 60
gtgccecgttot gttttgctgt getegocaac gocagcaacyg acagcageotbc ccatctacag 120
ctgatitaca acttgacgct atgtgageotg aatggcacag attggetage Taacaaattt 180
gattgggcag tggagagiit tgtcatcttt cccgittiga ctcacattgh ctectatgst 240
gccecctcacta ccagecattt ccttgacaca gtegetttag tecactgtgte taccgeoggg 300
tttgttcacy ggeggtatgt cctaagtage atctacgegyg tetgbtgeceot gyctgegttyg 360
acttgetteg tcattaggltlt tgeasagaalt tgeatgtect ggogetacge gtgtaccaga 420
tataccaact ttcttctgga cactaaggge agactctatce gttggeggtce gectgtcatce 480
atagagaaaa ggggcaaagt tgaggtcgaa ggtcatctga tcecgacctcaa aagagttghg 540
cttgatggit cocgtggcaac coctataacce agagttitcag cggaacaatbg gggtcgtcoct 600
tag 603



