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




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 9994 ASMISgy in ORF 5 to VR2332 as reference virus isolal i2PiYPEPTaferably, the
PRRS virus strain nucleotide sequence is greater 35 than 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%#0ysireatercthnn(©D9s ddeisticaias 8 R HN N T peste rabilsinungter sherprasiso that the HP
PRRS viryadsiephadr RR2 I yaef %MH%WW@QE%%R‘NK stance that nucleotide homology is
less than 91%, preferably, WO 2010/025109PCT/US2009/054775 less than 92%, 93%, 94%, 95%,
96%, 97%, 98% or 99% homology in ORF 5 to VR2332 as reference virus isolate. The term HP PRRS
virus also thelagsnaly PRRSIvIRISFENRRS, isusier) kodefiliEstenb dificatohiciwvitiothevdGRaiprotein.

Accorgingulg-HysHistnBohead R ABRS WHSIRIB 4R BRR S EuS s Iak %H&@ﬁég%éﬂspz
protein, Whertei[n th@_g Si%% %]Cri_luds c&rfrfgﬁquing”t(r) Ieucin% at te:\qr%“nno acid position 482 of SEQ ID NO:2 is
deleted afid"WHIGH causeathe chimcalEign BFhigh Te0er) At vaRE 8 AMSRRticHah heTeleted

leucine at‘Ariny L6 RS g STICRIVND VR ZiHin s ascilenésrre sioemrting toaAlindtacitisa534 to 562
of SEQ ID:N$s iy eukSudeleted framiheBRREYiUs-ensded N SHAZ-psteindhis gRatext, SEQ

ID NO:2 shall e un In a exemplarily manner and rm NSP2 protein shall not be
limited to Qgtﬁ%aﬁg\g% %FOQE{E%EEQ%B WB_': r %é%d%%%ﬁe e@gﬁ%c %?ggﬁew Kiftéd in the art
can €asily FERRFY aliy cBrEsSisRaiE ihodirEtoreHoasP RRBRAGY steaiemehaing SNGH2gdrotein
sequencezhaisisadiffer engfropr thessen e RCe20hLEHE I8 NG dpwishoyying b1k ame madification,
which megps a.deled ine.t rrespongs .to the leucine at position 482 of SEQ ID NO:2
and/or a de%etiog o?%f?%%%fgslgcﬁé] \?/?vsh??{:e ﬁ%ﬁ%ﬁ bnn%% ?ﬁéhg eﬁgﬂéeési'ds 534 to 562 of SEQ ID NO:2.
Furthermore the term HP PRRS virus may also mean a PRRS virus strain having a 20 nucleotide

sequencelsuis@mnifally idesiical torG=Q4D N@rtdastaiinadirigvelandenaadingadSRgprotein,

wherein t [ ] r ing 4 [ [ cid position 482 of SEQ ID NO:2 and/or
the aning s e SR % e Wohea N the PRR
virus-encGHEPRESES SM5eirO BRI Higrmibie theHtet A AP frm samrashErRient & MP tRIRS0GINuS that is
a PRRS vitB&Straimbeaningauliuciestide sequentesubisiantalyddentizakioss&Q thsNybicdnder the
proviso th 1S idss isinaha BRRA.JYRE 1L Virls a fined herein, for instance that
nucleotideaﬁ?goﬁ%ﬁéﬁiyagéﬁé%& r;?efetratéll- ,ngsé tkﬁgg 9%’%@ 3%%? Q%g/g%gg%fn %ré% 08?5'9%, 98% or
99% homBfBEY I BSREBRIPUREB 254858 Hk?é RS 14Brdte CaseadhrBaisesdieidinsn@encodes a
NSP2vprotdin Antvessin tivenbimédonétbichoomrespuioaingtydes cireryt sl acid pasifiencdgaof SEQ ID
NO:2 and/geile-REBiB0 BRSO ERRANMINPRASING A s 234 ﬁ%tﬁ%@éagggéﬁey%@F&r\%geleted

from the PRRS virIIJs- ncos(gjvemg&ll\?PZ_protein. Furthermore the term HF Vvitus refers to an HP
PRRS virts Hhatid'a §|F3§ S84 S FRoMy A nirreiResatrig O tisdesiiayvisshcal to SEQ
ID NO:1, prekagblihahthesehRirEViseptbias thre BiPURRRSvifysddirotaRRRSIT ypedogous as defined
herein, forpstanes haluepoidertanojegyds ieskdiab 9Libunreferakiysess than $2%,93%,. 94%,
95% 96%},}@/}{%%%0%%?#%9PCT/iU828g9/0547 5 97%, 98% or 99% homf\(may in ORFE 5 to VR2332
ate (a2 GErmed bove S S BRSNS P Pitesn o Wi iinS&htiBodies with

as reference Vvirus iso
reactivity t8 pEptldes EdFispenBRTY rreesporitnFETOH 28 ot 546-560emb?6-d9@skdwiao reactivity.

S5Furthernigses the fellosireRiRERSVirusiiRl aefait KRaw iR herhil, BRR&MiMSL allstion

Consequently the term HP PRRS virus strain, as rein shall include any of these virus strains
e el e RS R SRR D R, itor e N 20 B B
B007; CLE72EXUr brh7ery 065918’ Pyogd FRRSGE mwEGH BfGL: 1062, “BRRYHISeEEDA;
GDSR1;: GRRS:2607r BRYE-2007; GDYF1; 352008; GXHZ12; 10 GXHZ13; GXHZ14; GXHZ16;
GXHZ19; GXHZ2; GXHZ21; GXHZ4; GXLZ5; GXLZ7; GY; GZCJ; GZDJ; GZHVV1; GZHW2; GZHX;
GZJS; GZKB; GZKY; GZLJ1; GZVVB; GZVVM; GZZB; Hainan-1; Hainan-2; HB1; HB2; HB3;
HB-Tsh1:'#psien : ¢S HEweE KERREN)- 1379 Her W weiHE ) DF Y #4civ BORIDSIVERREIUNIES: HLIZY:
HM-1; HN2ntNQBE T btNB HCiakiddlya bt LoF O a HiNMRRO R RIFNT JQ 44 bisss HNK T HNYY; HNyz;

HQ-5; HO;6. ; - 15 HUNI: ; ; 6, - HUN2: H : 4; HUNS;
HONG: HORE gt et 5 hcman g HON 2 RO PHHY SoRICL FORG: Webs1226,
HZ0701085/8Mfu- 10 PRAIFRD . WihgSHO378farisslossiampthassLof SPBRS IXI9 adF X 2: IX-2;
JX2006; BByahich, 2xbniatal, #S08| ACRENICLEO6! tsSphrlnéOADBET Q3% % D68KIISHROED14;
SDWF2; L= . | 08+ J ok dZ 20 3. TQ: 20 TQQY: TVVO7:. WFO07,;
X307: XLo000: V3008 TS YRIDL: VAN SRV R & TN O AR 82w
ZX07; ZS070921. Descendant means but shall nog.be limited to a virus isolate that originates from any
of the parent viruses listed above 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 Il virus" means, but shall not be limited to, a PRRS virus

strain that is substantially identical to the virus isolate deposited as ATCC-VR2332 or any descendant
nf the viriic ienlate denncited ac ATCC\/R2222 <iihetantiallyvy idantical ac 1iced herein meanc that 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 Lfiak:anstidiszbesidrmsrepiiesaklybatdéesi=2emibarck3 mlsenaydaesniianasaltyapplied.

Most preferably, a yolume of 3.m N i [ T, T utic ptable
carrier ma@e?ﬁtﬁalg\ﬁapﬁsa%ne %I?%B#ﬁﬁi%é%%%%?ﬁ%}%ﬁ“ﬁ&%%m%g|iizTngBé%%%?%%uents,
preservatiTesigstibectdfial areraRaromchde RENRSERIY a@@“?@%%@@?p?i%ﬁ’hﬂ%@&{/i a§eifts, and the
like. "Adjuyaais Hastiead heepiacearrre wlevaluminemvhydiadea-apsk edusninuTprzho sphakeissaponins
e.g., Quil A O%—%%Eaarggrg eeul%i%t(ra%ré lg],%ﬁ cﬁ SAWAW@S ﬁ.ﬁg-OlOO (Galenica 15 Pharmaceuticals,
Inc., Birmiﬁ%rﬂaﬁ\, , Wa{er-ln-m emtilsion, oifin-water emulsion, waterin-oil-in-water emulsion. The
emulsion can be based in particular on light liquid paraffin oil (European Pharmacopea type);

isoprenoids@il Sushras sasrians oF SaPenertibiesultiRg & o heabgomerizasien of akkenes; in
particular of isobutene or decene; esters of acids or of alcohols containi jnear alkyl group, more
particularlﬁlg]gﬁ? S PS%@@ISG‘a e'L. \f)ar%cfﬂﬁé%ré \%%Oy%%I%?Féﬁrg%ﬁgfga%ga%gggIy%ﬁy"lma%yp”
tri-(caprylaitieapratepdd ropstdne 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 emulsifiers are preferably nonionic surfactgygimaisticular esters of sorbitan, of mannide (e.g.
anhydromannitol oleate), of glycol, of polyglycerol, of propylene glycol and of oleic, isostearic, ricinoleic
or hydroxy$téfiist 2SRagh Hecs Bre %ﬁ&ﬁ%lﬁ%ﬂig)&%ge%%% %%\?&%rgwg%gﬁﬁféfyethylene
copolymerifiecksgimpatisuas theh Fhroatipaity ctsyiespagiatist Lihe 1efets Hiimehighalevehe Theory
and Practical Applicatio juvants (Ed.Stewart-Tull, D. E. S.). JohnWiley and Sons, NY, pp51-94
(1995) andpﬁsgg%ge{‘?gn,{%/géﬁ% 15:564-570 (1997). 30For example, it is possible to use the SPT
emulsion described on page 147 of "Vaccine Design, The Subunit and Adjuvant Approach" edited by

M. Powell and W, Newman.Plequm Bressed 895, andrineqraieinn MiRa deseingd. prupage 183 of

this .same book. A further instance of an adjuvant is a compound chosen from the polymers of acrylic
or 35 meth&EANIEHRHD 2RI Ih EXBRRAITL IR oRRRIERNS o de iRkl Hrﬁe%ﬁﬁﬁca%ﬂ(/atﬁ}%%/ MYFantageous
adjuvant calepesifisrarss HreRlime X odacrylic or methacrylic acid which are cross-linked, especially
with polyalkenyl 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). Persoadhkilleshacthbae isanaiged dferuse o] 8 ARRENT NG 12800 62 whiskigsoribies such
acrylic polymﬁrme?éﬂl@%%ﬂqwegmarpﬁwmeé%giac@sﬁamw Heudngn#} Isashid Aydspararoups,
preferably not more than 8, the hydrogen atoms of at least three hydroxyls being replaced by 5
unsaturated! SRR CISRACSIL ARSIy R 8ast 2 carbon atoms. The preferred radicals are those

~ containing from 2 to 4 carbon atoms, e.g. vinyls, allyls and other ethylenically unsaturated groups. The
unsaturated radicals may themselves contain other substituents, such as methyl. The products sold

under the namecGaRhane Bfefeaogrinidanics LaAdraremasieylarly ARRrOPHRA, JHIR-AE
cross-linked. with an allyl sucrose or witqurig%/l ro P%q{ésl%%%itol. Among then, there may be mentioned
f

Carbopol RyZi) B R AT AL D IR REENY PS5 BLYOTRYPIY,. ARIBIG A opolymers
of maleic aphiyighdevandiatiassyictms\eitRBRendepeily srdshigh foybtalissate Farhich BRRSBolymers of
maleic anhygrida andissbyleserEe wissabdion afidhasepplvmeisiRwvalsr Iads fa.ap gkl solution

that will be neutralized efera#l / to physiological pH, in order to give the agajuvant solution 15 into
which the iﬂ?rrnnl?gogé)é‘ﬁié){ﬂ?rﬁ’lﬁ' (%851‘55%(?5\9338%@%@?1}36%iﬂéﬁd'i'lsself 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|ipidiraminssadiuyals Beridadi o) {oVdlaBiis 20l| (B%l'ﬁ ie rwise),
cholera toxlin, IMS %%4 rarrﬁl | di ?I%?dﬁeﬂﬁungﬁygﬁém‘?ﬁg@hgﬁe@erabIy%ﬁﬁ%ﬁl\%nt is added
i S

in an amouPT 8F A& "RCHEP UL EVSY BoRRTBRSSrts Gy ighd ey duvant is
added in adiagasarfienf abdBREO0 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’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 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

it



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 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 unless the context clearly
30dictates otherwise. For the reciESGRIPTIGNAT Mg dEVENIIPRach intervening number there

between with;the same. degqiea obprecisiaNns axpieitly entereplaird. famexsmpliesfaytidirange of

6-9, the numbers 7 and 8 are contemplated in addition tqa 6 angd 9 f r 1.0, the
35numbef @D MY ,be.E?%‘.’sE%YE,C%‘.%aF%%'}%a 74 og% 84! ea?{ n}rgj grg%%l i%fﬂggoﬁ%e%ﬁﬁé%e%g WO

2010/025009 EEAIBRODSIDSAN TE < Arrndismie vindsreasitRiaty ISEPEMRMSay e idsiicalivtight virus that
does not gpysg alinealPions eIRRR chesaeshuis oapRRs aliucingamimyrilos fespanse in the
target mammal, but may also mean that the clinica r . SB\BHity in
animals ifeRimEerhihPifz %&@ﬂﬁé@dwﬁﬁéﬁﬂ“é!Srr%%ﬁgﬁ%ﬁ a%%%ﬁrs??&gc%qgﬂ%zﬁﬁals 5 infected
with non-attenaatedPRRSovieds cinitinproRediting Reastehoberd i r%@?%} ?HE) regiaiT #id%erm
“reduce/reducedimaanstaadustionf aideast HOUhipseferablp 2t reseedriortprefiiraoli 50%, most
preferably of more than 100% as compared to the control group as defined above. io"Immunogenic
fragment"’"%‘égﬂg'e%) ﬂ?@@'ﬁ ‘?%%.?y mean a portion of peptide or polypeptide or nucleic acid sequence of
PRRS Type |l virus that can elicit an immune response in the host including a cellular and/or
antibody-mggigigddnmuee resaansesitidiRiRS et dentivaii oo didentitgtras usemheykititalthe context

of two or more polypeptide or,nucleoti , : ve a
spevc\:lified B%Ortggﬁrﬂ%%v@é reg| ﬁe%%ﬁeﬁqt?c?f]a% %9&0&%%@0&#&%%&&% -‘5@

_ eotides that are the same over a srﬁ;agifie #(E%QP The
percentageert)dsect Al immea 9P U SATARgSHIRGiRG RHE R SR T EEN e B hg the twb Ssequences
over the spegificdragiony daterriningithRREMier ibbipositTns anphidfivthedértied sesriise occurs in
both sequences to vield the n f ed-pesiti idli efUmReEOtmaiabedkr0 positions
by the totd] rﬁgl}}%rg‘éar ) {Eggﬁicﬁl#gﬁ%% s%ﬁ%‘?éd ﬁ%io%&%ﬁn%g%%t?glé? the resu%t?;/?og t%é/ield the -
percentagedishestuEhe SRt aN ke sl Aia LTRERISTSRG IER qareeg?%ﬁfere%fe ferigtns or the
alignment giedigesieneoamefie iaggerethentiserid aheivpadifigefe gionrssiiompesidbnimaludes only
a single sequence, the resi ingle ' dainHihe depe iy Mimaasthe
numerato?%ﬁsﬁ\nénga?gﬁrgi?)hr%@%ég]sg #is%élg‘fq;{gr%%e(c:%ﬁc?é?%@gwas daeposited with the American Type
Culture CdiRRB&on in Rockville, Maryland, in accordance with the Budapest Treaty on July 7, 1992, and
given-the accession No. ATCC VR-2332. 30PRRS isolate VR-2495 was deposited with the American
Type C“'“Hfgocr?llﬁﬁé@d“ inReckyille Mandand, ia aaesticgnsanitadhadBudappstehesatyseasdanuary 28,
1995, and given the accession No, ATCC VR-2495. "Immunog}enic; ‘C?‘m‘%’%ﬁﬂ&ﬂ" - V3ReR" as used
herein, meEMRTSHARARIBIT EERGIRIAP S PREENIFENSIFAS I or Kille wﬁ%&or an
immunogesisofiagoient GRR&tHMehEreiods pretéeebily at‘eﬁﬁ}‘até@wﬁ@%ﬂéﬂ?\li‘rw}%uc%@s Ingelvac
PRRS 'V"—\éo%d8&%\4%%ﬁ%é@wﬁ@%%i@&m&ﬂmwr@@gﬂmlm@ase'rtim theriwosttiofa cellular

and/or antibody- WO 2010/025109PCT/US20Q9/054775 mediated.i SRS SV.
Preferablyf‘iﬁYsﬁ%WSE;&HWE‘SF‘}]B%ﬁ%ﬁq%%c;%ﬁg%lg ofcon Sﬁ?‘ng\qg‘%tg;gﬁ%&?r%munity@g@ﬁﬁt PRRSV

infection andrizecgimicaisigusitiesodioredanbhe k!t S rolRIRINES PhIRGMAYERSE PELpEREYr immune
response” g ses BerRivgRTSAnYiselldasardf@rmEbody-mediated immune response to an
immunogenic composition or vaccine 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 production or activation of antibodies, B cells, helper T cells, suppressor T
cells, o and/or cytotoxic T cells 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 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 severity of up to and including a lack of the symptoms
associated with host infections as described above. "Protective immunity" as used herein, means that
the resistance in a group of animals to an infection with PRRS, 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 containing immunogenic composition or vaccine. The term "enhanced
resistance" as used herein means that less than 10 %, preferably less than 20%, even more preferably
less than 30%, even more preferably less than 40%, even more preferably less than 50%, even more
preferably less than 75%, even more preferably less thgn 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 composition or vaccine.
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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 admini\%tration of the immunogenic composition or vaccine described herein prior to exposure to
high fever dide288HSMYBf PRRS or HP-PRRS. 10 "Protect” or "protectioRC FEFER M &7Féduction 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 ihseygkitieal0f nsisle 1S i i r group of animals not receiving
the 15imrr}g£1(?%§nic c:orplg)ositionr?3(2):fyt(t){];eé pérggegr{?ﬂ%e%?%%%é%ggwR%%% é%?fﬁ%@&’eré‘ nlcgne
following Exampias set for prefelfEl SRR BROcERNELSH BeBiemarmthbnd issent
invention. PREMSEGIT AP At Bals AR P RRthous Honifarso deguisalent tedh esel2@ deseribadhberein can
be used l&ﬁb&fiﬁga@ﬂﬂ@apéi%“&go%tfl?rﬁé‘?é%ﬂ?ﬂ@%ﬁﬁlﬁﬂg?%ﬁﬁ@gﬁ%mgyﬁ) % dRylces, and

materials are, now dess%ribe(%.E It is t% be understood, however, that these examples are provided by

way of illusta oo Y, PRI IRERerdTy SHBRRPHESRERINCRTRRIES BheAsoNMAEbVERERSscope of
the inventiSTk2ENE Am BIgEs PHerslowadentifisenExmaphesutiesigitésike (mightyriiaters-aature of
PRRSV ispiplesitiidningelyaca RRRAM Vavasenaarhaios;hawe 4001 aUndyaland significanty
higher ang]%%%ya;%se%onﬁje WE&@'O %L célg?lc@ 'Eﬁgﬁgﬁﬁj viremia, less severe lung lésion, fewer,

lighter an orter clinical signs, And a Shorter perio g}'f‘fll'éctal temperature as compared to
30noli-vaccinated pigs after challenge with a highly virulent PRRSV strain. 1.Materials and methods

11 Vaccinesiaed isdngeivas) BRES: Minioresine:(5edal N@@(A-Aﬁé@aﬁ%mﬁ%&ﬂg&” Boehringer
Ingelheim ' ighly virulent PRRSV.isola was isolate Shanghai Veterinary
Researchﬁi%yg%gﬁgg&ég%&ﬁﬂggégw uercét'ffﬁfd"g%%l%g&%ﬁﬁr@?é‘?ﬁﬂ@%H”fi’\?@?ﬁ@tﬁ/ﬁh DMEM
for pig inoddIdtidIReWEs B (0I5 uoPesTio SROT9RET Femppsinm chackiveagentst Reserse

transcriptieRR®Jyneraseuanst&didolpde erueradreiasedsamifigngen biotechnology company.
2xPCR Mix was from Dongsheng company. Trizol(r) and primers 5were from Invitrogen company.

Table 1. Primers used for RT-PCR amplification Primer name Sequence SF14413 5'-
CTGATCEBREETE Al R PRITGRYEPY 13 120N NG HsSRaBAYT7 B the PRRS type 2
CAATTARATIFEAC CECEREARE BE GG cRdSRQH RN BEQSES HP PRRS virus thereafter

gagtgacgggaartcaagcacaitaa TILL LN T T LI T -3 ID.NO:6) 1.3 Animal source and grouping
10Fifty (50) pigs 29 days of ageewerre purc’]?aglée ' (%nt%egtﬁgﬁﬁ%w]%gng%l?\ﬁtﬁ\%éarg ‘f)ar’étggfnd”pig farm.

They wer&LoHIRHYET §HE/E I HTIRRER AT POREEFOINFAIRFBVPRRSV & PCV 2) and ELISA
(an anti-PRRSV kit, IDEXX Laboratory, Inc.) by running each of the three tests on serum samples

collected %&@JW*HEWQSVW%"%%@?%?QQlf%%gggy%ﬂéﬁi%ggbgiﬁ%ﬂ 2 %t{azlh or apgach

containing} 2%, Jf.4 and 14 pigs, respectively. Pigs were then housed i separate roomgga%cording to
their groul ‘o218 SERARIT SHRRGARTSIMHERAMGE RIRFSI DN i Jretiprativ Aty BRRSadeindged on day
0 with a SRS 2viiks dsEnoh inpg e o) BRIRS setién@csins tnitanyuisentady J e d4 pigein group 2

(non-V/Crwesenigederdiwiin : lenge, 0Lt ’ jgg occurred
on day 28 with %he intrqé%%?i%%ﬁi?ﬁ@gﬁng %ag%%%ﬁﬂ%d PRRasfe\g{!\%%%A%ga%ﬂcég 8?35‘?%%%% 3

(nonX//non-C) Were ot vacti Rt S h BT HITRrE RRYEsS Sivier PregAN0% ddprtsPhitIRey Were
injected Wif# BrateMEINUs Aed A28 0w thigshedr B roRB Sveresniecrose st ofysiay dduang 42
respectivalfon alasaadions e emadeohldhe Al IR eRgReonicH o daY 40: 2800 F;e(;ta'
temperatyrg, R mpgLature.) [ecorde the same time everyday from day 0 to day 49 (21
days pos?%%’él?b%/g’e%g ﬁ’O?%’Sé?oyf\(I)@ é’e% \‘}vgrr?gc{?ﬂ?@é?é’@ 8%'88}3*:0,9/ 10 YR2932 28 referergeand 49
from all pijesari@i@sted fer ARtIRRORS Uruntivedy usingtan KREXSKRRKR B ELIBAKHatN Ban
201Q40256®RP ST S2A0UOHA 615: 1 5 Gliniced, evalation, Jheopiosrers moriiserdgilyfrom day 0
to day 49.and: scored for, severity of behavipural ch nd clinical respiratory signs including
respifatio'??%ﬁ%%hgg r.a(# ‘ifeu 2@%#%‘8 gg/osvt'esrgn%%% |nﬁ%;|g§%§§’ TR ol W]Bifbﬁe'{ﬁ?% B8 @& coring
system of efinfchaiRiisios sdangeohaliniaeeighd Sookonspess RespittitignBehayviess Gaugh” Normal

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,
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111Slight2 22 Serious 333 Death4 414 *Respiration: Score 2 (Slight) corresponds to superficial
respiration, nasal discharge, abdominal 10"thumping" respiration when stimulated. Score 3 (Serious)
corresponds to rapid and superficial respiration, nasal discharge, open mouth breathing, abdominal
"thumping" roa p|r£ OR “Behavior: 1. skin of mouth, nose, ears and inside ocﬁ 3%?1‘%:’?%0‘ congestion,
red spot, papula 2. depressing, rough hair coat. 3. anorexia 4.1lameness,tremor, convulsion 5.
emaciatetesSdore 2216 @e S5GndiHto. G660k it HetnerdiSyrpiortoay id€3BRe XFaU828sore 3
correspondstentirop iesns@r above symptom as described above.. *Cough: Score 2 corresponds to
non-productive cough. Score 3 corresponds to productive cough. 1.8 Evaluation of productivity
20Weight of all the pigs were recorded on day 0 (before vaccination), day 28 (before challenge). day
49 (21 daysostreraiéitey. virg Bifie seseos pyeRRRE )V PRREANEV adres delsed hydiasiciting the
clinical sigmdunﬁ &@;Qmﬁﬁﬁw&miﬂﬂgtdﬂi e Raratiafes il@ﬁqwim@ chalepamin ‘é@ﬂﬁﬁ@tﬁ@@égs as
compared to .25 the cha e Q ne ative control gr igs wer ered tq be
clinically- a ect5et by’&‘fﬁ% %V%B%r rS‘P Tedfart rF’e‘z”rjngnera urre%ff?) or Cﬁ?gngll Vi '
depressm?f“@ﬁéi%%@o%’@ﬁﬂﬁ@tﬁlﬁ@@é@@f@ FelSpipiRERY MSedyen aHESSY ﬁi@e@llﬁi@ﬁ@%@%ﬁ@hdent. WO
2010/025#H2R CAitkIHRA00Q/0H4R Hridittd keine:lasionrs Necrepsy waspedarpediat dagid (21 days
after PRRY.£h %{&9% ds Oéo‘?%%'acﬁ{& éh“r‘o SE%?‘é%'«!r'%e%éBr&eé%%ﬁ“ﬁQ‘?\@fg“ea( o 100%)
I ? firm fibrous

affected b ros y VisI neumonia (€dema, congestlon hemorrhage, meaty an

structure) ﬁ Al ARSHRAIRS . HUPRIESeRNARTeRIetRh aldtbia iiTiextiSiF Sdka Were etlfected from
pigs in gratgp bd \iHarsoays Dexlerhdiazl, A8ndt, 3k #H2 anch INIPPIYSHNERAIPRAI(BOMMILE) on days

26, 32 39043 SUIAGIOR L ANHAOP SO Idual serum se Bl S ey e Lsing 2

QlAamp viral RNA m|n| kit (QIAGEN PCR was then perfo sing prime-probe nwtrogen)
combinati®fh< R af8Y ) SeridHi 8T e EBRARYR I PE IS mgﬁ&ﬁ\lﬂr%@étfﬁéﬁkﬁaﬁé‘@haRT reaction

consistedNB A2 fapkiroéeines i Ante s pldferedpiront th EEg2pde off SOXMBIIIEG 25H5s phwaipieer Qst and

1 pL of QHQ%%%%@&E@PWF&%%@J&‘& Jﬁlé%rr?o‘%’@% 'vaﬁum@tﬁ%m&?é%a%ﬁb%ﬁta%@ &ming%w and
stored at -20C. PCR was then performed using he RT reaction, Fé%& of each F14413 and

SR1549 pHitFlms, “ff:l‘_)fo?%%@d‘l@rz SpP/of 'i’:ll?ief‘i‘?’t @ L?ﬁltf‘fifar"f‘éﬁﬁ’ B6IP PR oHERARE o total

volume ofBinplackiseBdactidl plREAVESMOZIN a sequence detection system under specific conditions
(94C for 5 min; then 40 cycles of 2094C 30 sec, 65C 30 sec, 72C 75 sec, 40 cycles; finally 72C for 10

min). The PCR amplified fragment was separated by agarose gel and detected under ultraviolet light.
1.12 ImmﬁHBﬂ?é’t’&%%em?sW F Getebtion EE) aé?{? G nAmTURBisYSHR HiREH e fection of

PRRS8V-spewifididntipananes pebamiedonidirinaline 255fixe® aNd Paraffinieinbedaeddlirgdissue
?ggé%ns rQSﬁE)E&i\a/‘r:\/@t@rNé&@%kH@ﬁftWh@@Qﬁodﬂéya?MdéSE&ﬂapc&%Z = oﬁlﬂ 5?%%%@_{5&%@%‘@”“%@
or con ed antibo esults ectal Te rature change
post chall@% o= % Qrg'g%é %%% he%?gr?{ﬂf\ﬁﬁﬁérﬁoﬂﬁﬁgj fﬁ@"}é]@tgi:'tépfgﬁgrgiure in pigs
of both th88z@\cikiida &@Qrﬁﬁr@ﬁtﬁ’@%ﬁﬁ%ﬁ&ﬁﬁ%@m@@ﬁ@ﬂ%ﬁﬁﬁe&sw The peak temperature
was 41C and 75% of the pigs were febrile immediately following inoculation of the challenge virus.

Rectal te ratures declined allenge.levels, wi 0 in,35th cmated igs while
pigs i thrflr?l%ﬁ- g(’)ul hadAg I%rFr?Rcé: \feg?llgee feén%d%?%ed&%& %Fgé gleie%rr%ge%rawlﬁeg v[%gre present

significantipvthsgen l(F*R?“Q? SW@QEH@WEWQWUSQUO@ﬁ@d%@E Seteidofcarsspbase. The
mean grote EIASARBP teactionrvias UsRES0TRRASLIArasr@sPesiveIOFRHNS F6rolagisakrasponse to

PRRSV (F K/%&(;I'hgone atlve ({ontr&l al%lgjshrétlor E(_}j;net-:'rgbne atlvq?Blé%r4 /B%\! ﬁﬂé?gdl&&}hl&gphout the

study. In the group, t antip odyw tecte
97%, 98% or 99% homology in ORF & to VR2332 as reference virus isolate {as defined

30  above) and encodes a NSPZ protein, wherein the aminc acid corresponding to leucine at
amino acid position 482 of SEQ ID NO:2 and/or the amino acids corresponding to amino
acids 534 to 562 of SEQ 1D NC:2 are deleted from the PRRS virus-encoded NSP2 protein.

Furthermare the term HP PRRS virus refers to an HP PRRS virus that its 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.



5 days post-vaccination, and S/P ratio 2.0.4 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 Wa%ciﬁb]sﬂ(?or%/%ggafter challenge and remained high to the end of}gh%s;ud E_L,I[SRA S/IP=2).
The non-V/éVplgs Seroconverted quickly following challenge; at 7 days p.i. 10 TRE” %i%;s were’

positive with S/P ratio ..?0.4. 10 2.3 Clinical signs. The respiratory disease scores from the V/C group
and the nBAW/ESErqipPWeraamemaiedh (PigE 4. 1FolidRARY ehdkésTgess \Wiuthésdiatpi(es idafre¥//C group
e;hibited é@@pé??@w sége@d?@dacou@hza@%?imgmmmt%@hm%@iﬁaiﬁ'thé&emﬂg"tﬁe%%af@@- Eigf/lt of
the 12 pigs in the 15 non-V/C group di or S P,L., e remaining pigs in the non-V/C
group shgcv%ggs enou r%QSiPé}%{r'?/ns‘Q’lggéggggg %"0%49%}%5%@#%%&(%3%Qf%ﬂ?nﬁ%%{ﬂ'\%é%piration. The nonV/C
pigs scored above 6 consecutively for 10 days and the highest score reached 7. The V/C pigs did not
present siynifieanbaliniealisignmaneRReingh syeragarscaiswras indhertriRrnamiorstHensecutive
days. As strict negative contro n-V/nan-C pigs showed n clinical signs.and their average
score Wa§ gn(sr%ﬁ%gﬂy %‘% Ave E%f%a. yv\llfl%slgq?g']né%gpursee- :%ne %%5%%'{85‘]%%8&3?%8§§%ee5r%§'é”aai|y weight
gain (ADGY &SR Malized 1858 roiTayois P& Rk NDEHHRS bl sffiicabty Hiffdient between
the vaccirgned; BgssB8801 T 047 AKq) TarczopnF 255vacsirated igs (93208¢A653KY). Enan day 28
(before d allenge) a e in .pi ) M GG%% .NaR; n-C control
pigs (0.3?;%? 0().%?300 B%vsé%%ﬁﬁgggo@%g@ ?ﬁe@n%{?\g@ %in}gagﬁp’sharp gaag ’m%%g%g\%er ADG
(0.03920.9398)1 3 HErckvyofivateina .@0&3?%@%@%5%5%%&%@%%@ Bigs displayed
cI_inicaI sigrsshoshpaftezetval e rigeHwith mmrm&lj@z&aim&@grem.ﬁ,;aﬁ_ﬂvmmr_eﬂmm;B pigs had
high rectaterperasure (436 and 'H_@%'@%@@@m%?qg.fﬂ%q;hxéchwﬁi@%%;@ﬁﬁﬁaemt@.{nethods

section, 25% (5/20) of the MLV-vaccinated pigs had PRRS and 75% (15 the 'pigs were
protected iNcbhtrdst RN &%@éﬁﬂﬁ%@%h@w R PRRY e 87anig pifidied before
35necropswiW_B@&O{@M@R@{NﬂSZOW%MMBMMN@;E*ﬁwaCWOfHNAEM@(EMtFMNGrOUp Pigs
challenged,iigs digd ﬁl%@hq%s?mgu@m@e 1Ry MLYRA 20 0np{2 26N A0RINVA N QI yrchallenge

12 8 12(100%) ’33% survival 2.6 Gross iesion_s. At necropsy, the four survwmg pigs_in the non-V/C
group pre8ERE"grE4885fon8 Y ARuding 8ty fﬁﬁméf(:ollg%i@éi btiEd 14 VEhgedfitil dgfhph of
groin, jowHZiéstPteriadermt i gnngestimgsaiid lieegresrdsisdn-goniel A vy pigs iXtldé;V/C group
had similajbut less seygie 1g8ionscT heNORNINRREs.conlo! Rigsshig: et haveEassdesians. 2.7

Gross lung lesion scores 10The gross lung lesion score of MLV-vaccinated pigs was significantly lower
than that SFDE 1oh-VG PSS LbGuEEHAG MLV BrATHE0 dS roraon gt HOFpathgenic
PRRS&V indeulation Orabig-a/ whidbgin e tedigd feOfte mMEBRiscoiic 1uvidesionNEiderigEds 0 to
100%). 157hable 4vGoxmpalisonzobsevevily. ofimacreseonia lunglesioninRigs o fifarentgroups Day
post vaccfpsfion Group MEV:YIG NPrVIC NonVInon 1 0.5002.00 0305, 20, 42 28 5816.15
. . ha\-/ing .a nucieotide 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 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
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49 19.128.37 69.612.97 0.300.50 2.8 Detection of viremia The percentage of PRRSV RT-PCR
positive sera is summarized in Fig. 6. Viremia was detected in 60% of MLV-vaccinated pigs 7 days
post vaccmatlon which declined to 20% 20 before challenge. Post challenge, 70% of the vaccinated
pigs had wre‘?zn(? NHIEH Yeclined to 60% at 7 days p.i. and 20% were vweﬁ?f@%‘i‘i’%‘é’ﬁ?ﬁ i. In
contrast, 100% of the non-V/C pigs had viremia following challenge, viremia remained high following
challengeamiteh Z20%s didhéorfi?- vf S iy VP& vitbenimabRledesys: pust-chaflRRES. WO ATCC-

2010/025¢89R T AtSRORRIAPA{d S AsHiasndatsrtien bgrynunohistochemistry. Microscopic lung

lesion was observed under a microscope. PRRSV-infected cells were seen in all pigs challenged. The
MLV-VIC pigs had fewer PRRSV-infected cells. The numbers of total cells and PRRSV-infected cells
were recoftedeimdifiient e AgirThehed [bisinfeetidn zatieitiffeatet sigrifitainthjgbetee énrthengroups:

(23 ?;IIA 6)931 f%?t‘é‘@oﬂéﬁnyﬁ%ﬁ&!sPQ@@aﬁ%%g[for‘iRGSYrﬁgn@igﬁza'ﬂQth%@Pi%‘}#ﬁﬁ Wg@?%@bﬁn E pigs
Table 5). Table RSV-infected ce y Istochemist affin edded blocks pig
lung. Rati® of P Eelé\?as%fg‘ggad Xoke) Pc?ﬁegs dMIE% {}0 on(?v/chrgfﬁé%3 %F‘{ /?%[? Y g% D69
23.344. 691“6@4@%?4%@“8@@@#1(E’é?sq§ET®PI@3‘N@Uq TBE QAN e ORIgK 148capENBANGE
EU708726)ui Rigaegialmatigtiggctotalgerany geathalrésiead daessiagasralt %agpaﬁ?gccc
aaaacllgc) geacg00RaE ARESlodal JRGAYSCHIE 168090995144 BRRLYIR AigegiRara.cefiRgtice
ggagttgcac tgttttacgg totctecar

JA-AB4A-148) from Boehrmger ingelheim Vetmedica, inc, (St. Joseph, MO). The term 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; LS05; LY0O3; NHO4; PL97-1; $1; SHO61130; SX071228; TWO07-1:

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



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

ataggcccga clg%gt? 9361 cggtggacgt tgccacgtge attccccact gtcgagtgcet ccoce ccigg gglgcctgttgg 10
421 ctttctgcga tt tccg§ ?gcacgaatg actagtggaa acctgaactt tcaacaaaga 4§f£{}g‘g&?§8 %gcagctga

aatctacaga cccggccaac tcaccoctac agttctaaag 541 actctacaag tttatgaacg gqqttgtcgce tggtacccca
ttgtcgggcfﬁ@’f&l’f@g@’gﬁac‘ﬂo”s of the FRRS Type 1l virus, may also be used for the prophylaxis of

swine of the effects of a high fever disease.

The herein described afienuated PRRS Type Il virus may be a modified live vaccine (MLV}
5  comprising one or more of the strains noted above alive in & pharmaceutically acceptable

carrier. In addition, or altematively, inactivated virus may be used to prepare killed vaccing

(KV) as described above. MLV may be formulated to allow administration of between 10" to

107 viral particles, more preferably from 10° to 10° viral particles, and still more preferably

from 10% to 10° viral particies per dose. KV may be formuiated based on a pre-inactivation
10 fitre of between 10° to 10", 10 to 10°% 10° to 10°, or 10° to 107 viral particles per dose.

The PRRS Type il virus, preferably the attenuated PRRS Type |l virus, may be administered
to a pig prior fo the pig's exposure to a PRRS virus strain that causes HP PRRS as a
prophylactic, concomitant with the pig's exposure t¢ & PRRS virus strain that causes HP
15 PRRS, or as a treatment after a target pig is exposed to a PRRS virus strain thai causes HP
PRRS. The target pig may exhibit one or more clinical signs or common symptoms of HP
PRRS or a high fever disease form as described above. A target pig may be particularly
susceptible to a high fever disease associated with HP PRRS. A target pig may be
particuiarly susceptible to HP PRRS. The target pig may be susceptible ¢ HP PRRS
20  because of an immunodeficiency. The target pig may be susceptibie to HP PRRS because
of where the pig is farmed. A susceptible pig may be farmed in China. The susceptible pig
may be farmed in a province of China such as the Jiangxi Province, the Hebei Province, or
Shanghai City. See Tian et al., PleS ONE. 2007; 2(6%e528, the contenis of which are
incorporated herein by reference. The attenuated PRRS Type I virus may be administered
25  via injection, via inhalation, or via an implant, with injection 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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601 gtgggcgttt acgccaactc cctgeatgtg agtgacaaac ctttcccggg agcaactcat 661 gtgttaacca acttgecgcet
cccgcagagg cccaaacctg aggacttttg ceottttgag 15 721 tgtgetatgg ctgacgtcta tgacattggt cgtggegetg

tcatg8atgt g /81 aaggtctctt gggccccteg tggtgggaat gaagtgaaay ttgaacctgt tcccaaggag 841
ttgaagttgg ttg‘i%%aga%%’g%%{ccacacc tccttccege cccatcacgt agtggacatg 901 c&c%%%%ﬂ%%g% Fggtgac

ccctgggagt ggtgtctcca tgcgggttga gtagcaatac 961 ggctgcectce ctgctgacac tgtccctgaa ggaaactgct
ggtggcgcehajtegacicy 20 awpE mL may be appliied. An intramuscular injection of 2 mL is most

preferred. For intradermal injection, a volume of between 0.05 mL and 1 mL, more
oreferably between 0.1 mbL and 0.8 mL, still more preferably between 0.1 and 0.5 mi, even
more preferably between 0.2 and 0.4 mL s administered. Most preferabiy, an intradermal
5  injection of 0.2 mL may be applied. PRRS Type Il virus volumes of between 0.5 ml and 5
mi., more preferably between 1 ml and 4 mlL, stil more preferably between 2 mL and 3 mL
may be infranasalty applied. Most preferably, a voiume of 3 mbL may be intranasally appiied.

The pharmaceutiically acceptable carrier may include any and all scivents, dispersion media,
10 coatings, stabilizing agents, diluents, preservaiives, antibacterial and antifungal agenis,

isotonic agents, adsorption delaying agenis, and the like.

‘Adiuvanis” as used herein, can include aluminum hydroxide and aluminum phosphate,
saponins s.g., Quil A, Q8-21 {Cambridge Biotech inc., Cambridge MA), GPI-0100 (Galenica

15 Pharmaceutiicals, inc., Birmingham, AL), water-in-0il emulsion, ocil-in-water emulsion, water-
in-oil-in-water emuision. The emulsion can be based in particutar on light liguid paraffin ol
(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-



ctcccaccgg aagticagta caaagaaatt cgecatgcta accaatttgg ctatcaaace 1081 aagcatggty tcectggcaa
gtacctacag cggaggctgc aagttaatgg tottogggca 1141 gtgaccgaca cacatggacc tatcgtcata cagtacttct

ctgttaagga gagttggatc 1201 cgccacctga agttggtgga agaacccagc ctoccog aggaatct cctcagaatc
1261 agggt%va%g%%g)é(gﬁfgégtc accactggct agaaaggatg agaagatttt ccggtttgg%%}ég%é%%%%ggataagt

ggtacggtgc cggaaagaga gcaaggaaaa cacgctctgg tgcgactact 1381 atggtcgctc atcacgcttc gtccgctcat
gaaacccqyje Kipieatdhe lguncgabrper 1daampeeereyetad. No. 2, June 1898). Persons skilled in

the art can also refer to U. S. Patent No. 2,906,462 which describes such acryiic polymers

- cross-linked with a polyhydroxyiated compound having at least 3 hydroxyl groups, preferably
not more than 8, the hydrogen étoms of at least three hydroxyls being replaced by

5 unsaturated aliphatic radicals having at least 2 carbon atoms. The preferred radicals are
those containing from 2 1o 4 carbon atoms, e.g. vinyis, aliyls and other ethyienically
 unsaturaied groups. The unsaturated radicals may themseives contain other substifuents,
such as methyl. The products soid under the name Carbopol; (BF Goodrich, Ohio, USA) are
particularly appropriate. They are cross-iinked with an allyl sucrose or with aliyl

10 pentaerythritol. Among then, there may be mentioned Carbopol 74P, 934F and 871F. Most
praferred is the use of Carbopol 871P. Among the copoiymers 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 o an acid solution

that wilt be neutraiized, preferably to physiociogical pH, in order fo give fhe 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

-10-



acaaggccga gcatctcaag cgctactctc cgcctgccga agggaactgt 1501 ggttggcact gcatttccge catcgccaac
cggatggtga attccaactt tgagaccacc 1561 cttcctgaaa gggtaaggcc ttcagatgac tgggccactg acgaggatct
tgtgaacacc %9?[% %gaatcc tcaggctccc tgcggccttg gacaggaacg gcgctt a% 9gccaagg 1681
tacgtgctta aac ggaggg gagcattgg actgtotctg tgatccctgg gatgtccecct 1741 acttto 3 e gaatg
tgttcagggt tgttgtgagc ataagggcgg tottgtttcc 1801 coggatgcgg tcgaaatttc cggatttgat cctgectgec
ttgaccgac‘?i@%ﬁ’é‘é@@?ﬁaﬂm a@ggagglg@t@raéggma‘@es for exampie, 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



catcccagcc gcetctggecg aattgtccga cgactccaac 35 1921 cgtcecggttt ccccggecgce tactacgtgg actgtttcge
aattctatgc tcgtcataga 1981 ggaggagatc atcatgacca ggtgtgctta gggaaaatca tcagcctttg tcaagttatt 2041
gaggattgct gctgccatca gaataaaacc aaccgggcta ctccggaaga ggtcgoggca 2101 aagattgatc agtacctccg
tggcgcaacagg’ c?t?é%{&zﬁqggtgcwggc caaacttgag 2161 agagtttccc cgccgagc%%%]@é 3@%&7ﬁcctttgatt
ggaatgttgt gcttcctggg 40 2221 gttgaggcgg cgaatcagac aaccgaacaa cctcacgtca actcatgctg caccctggtc
2281 ccteeidyttie coltagagesttitgpigeaagiution 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.
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gactcggtcc ctctgaccgc cttctcactg 2341 tccaattgct attaccctgec acaaggtgac gaggttcatc accgtgagag
gttaaattcc 2401 gtactctcta agttggaaga ggttgtcctg gaagaatatg ggctcatgtc cactggactt 2461 ggcccgcegac
ccgtgetgec gagogggctc gacgagctta aagaccagat ggaggaggat 2521 ctgctaaaac tagccaacac ccaggcgact
tcagaaatga%ﬁé&gé%ﬁﬁ@gctgagcag 5 2581 gtcgatttaa aagcttgggt caaaaggﬁg%%gsa&’téﬂ& cacctccacc
coctccacca 2641 agagttcaac ctcgcagaac aaagtotgtc aaaagcttgc cagaggacaa gcctgtcect 2701
gctccgegthtiggaaggtebigsatscysaty bagejoaner duepitttjady g Uyadaatte 276 cotaavggtticgghagaaac
tgtogflt?géigé’@céﬁf?ﬂﬁ?%%%c&I@%tf%tgﬁ%it@&%tlir@égéﬁé%ﬁﬁt\timr?gm%@pg?é@cﬁgt?ef%%gtcgC ,
gacgtgtocc caa aca ag C accagttcct gcaccgegta gaac C aacaacgctg
2941 acg@g&ggg %{%gnga&?&og Egﬁfjgig?t‘[g%getggﬁz%ag %%a%ga é%a é? Lfa%g bncfﬁ%%% 868&%%%% cgtcgcagaa
catgggcagieiglaliiRtigr odyticaalirr befeth g i 30EPEIEely Aty nanutlicy gectaiatadmgacaccaacc
ctgcacctghgigaicaagcrhiiiagaliecrokrzagigiaameatcncacgoitg apaalast aaegtonagcisateatcgac 15
3181 clogengge fOcagqg ealclssan,Aaad32a3ag, angeaida cagraleald 2261 salgagagtt oidatgegte
caagcttagt gatcctgcta cgcaggag{g gctctctcgce 3301 alfg gggata ggg tgacaP gc?gacf(tgg cgcaacacgt
ctgcttaccgHCHINER B ateratRRje Y fittga it e adsteare Ry fhs 8 HRldietecac 3421
ccgtgcgggt tgigatgtihacetcacacg cctgcacctt ccgtgagtge agagagtgat 20 3482 ctcaccattg gttcagtggce
caccgaggat gttccacgca tcctcgggaa aataggagac 3541 actuacgagc tgcttgaccg gggtccctcg gcaccctcca
agggagaacc ggtctgtgac 3601 caacctgcca aagatccccg gatgtcgececg cgggagtctg acgagagcat aatagctccg

3661%ccdFHRHAAY G IRAPERY G dSRE ALIG MRy R ALY RGP Ry B ggggcegtt
aagaacqgiacatnacdaaggccaggABRRS Ciiagdicdas Am B8l tigagctigocuaggtitiiagsedtcgtiicostatctcccta

tttattete aeaaaIeNS A8 TAaRiIacR SIRaBlS IR AYIoRL IaNRLIG pAgesac totatttge 3901 crettictat
gttacagtta cccattattc ggttttgctc ccctottggg tgtattttct 3961 gggtcttctc ggegtgtgeg aatgggggtt tttggcetget

ggttggcttt tgctgttggt 4021 ctgttcaagc ctgtgtccga cccagtoggc actgcettgtg agtttgactc gccagagtgt 30 4081
aggaacgtéddtcatttitr tigrgpitiC tesamadditgegg adbetgtecertabwattgtingdd baigggidecg toggtditgg

cotiggoalelgorans! RoRUsHaRlcARINAR R0 AIRIDUPAciiis A RIARca Bioeagag! tatcligge
ggagctia

61 gtgctttctc aaggtaggtg taaaaagtgc t atctt gtgtaagaac tgctcctaat 4321 gagatcgcect
tcaacgtgtl’ Hﬁigﬁﬂ%% t%ttﬁE%Q@c%aggtgé?éﬁc?%%?%ﬁg%g%g%%;ﬁ ‘i@%ﬁ?@dﬁ?i’tf&&%‘%@tﬁﬁ’gggcatg
gaccccattptetet calig gy thg cytd 4ddugnergciemeresyg dbg oy teegatitRg cyacdtietgreatiaacccat
Cocgticyce ol 1 LASGIGRIAROAGHRE08E REAUHAGR RRIGTOBICHEHRICRRIgAlReRamMARa
caggccgtaaé]a%%cttgtcog tﬁ%t t,itﬁacar% ﬁ gg%ﬁgﬁgg %%%gt%gt ¢ cgg%%ca tt% 462%’1 %caaqa[%t %t%aaagtttc
cgctattccgt??cucg Sétc C tccecg g%ag g aaasg ggtc C gérb(?gcgg na“atcgfgatt ga ccecgata
ctitteestac Rrfdtene gy Watdiggoritet eastigog aa betegrsditg geaiig 6og avtiigbiratbettpsaligga 9801
ctaaagatqs, 0g0asaikk GRaPEFIEPIagE 4 gagasitceadasricat larigralierddhd HRIGHYGSh @Reaatggc
gttacacatg,of %99?&2‘5%&%%6}%8 5%0%%9%3? %88915tcr?%ggrgf%aecsﬁ%gta?cé‘%n%%aa%%c&@9 %’c%?e‘i{aacc
cgtttgccgt ccctggctac 1 ggacc 8gct Cetttgcac g?a aga ftg tg gfctece aacacggcctp caccttgccc 5041
ttgacagcdedtefgeicRierafttyttit eangal At§ ARG R iy R SIDEY R EAL P BRURICAIGHC tca
taggttg agntinkaayg ¢lgasacrgtagigcaioitanzlhireicgeasithg ctagibatgt ttgggr acct cttacctggt tg ctttg tg t
gttt ot tgt 5221 tggttgcgct gtttatcttt gcaccccctc accatcctat ggttggrggtt tttcttgatt 5281 tctgtaaata
taccctcagg agtottggcc gtggtgttgt tgatttctct ctggctttta 10 5341 ggtcgttata ctaacgttge tggtcttgtc actocctazg
acatzgalC R R A SHOE HGCREcRI SIS B AR e CABR G Y G I B ctgte 5461
cgccgcgciRpchidigattgyitogiascatgeigticantt tet¢icagetatjogtocotcbb?il ¢cagagaggrg eitttagaac tcaaaa
gccc teacigaaca cogicaaighgaicaggice 5581 teccatgggct ctggcggagt gticactatt gacgggaaaa tcaagt.gegt
gactgccgca 15 5641 catgtoctta ogggtaactc agctagggtt tcoggggtcg gcttcaatca aatgcttgac 5701
tttgatgtaa aaggggactt cgccatagct gattgcccga attggcaagg ggttgctccec 5761 aaggcccagt tctgcgagga
tgggtggadtigigicgegiett dttggdttfacvatccietggicd8aiigttyaasoeyigigttantgy Gakuggitdagdattciyct
gc;:fgcgtﬁéaa}mt% i ,gaaé%%?@ﬂwéam%%gaﬂ?gtegeﬁﬂtg%%ﬁgkﬁ%ggg Ofé%??at%@!t%@?iaaatm .

caaggaggag gcattgtcac gcgeccecica ggecagtttt gtaatgtgaa gcccatcaag ctgagcgagt tgagtgaa
ct tcgctgg%[%ggt%hegﬁ 8885%0&6&89@956(8%%61%%& ‘6061 ggcagtcaca taattaaaga cacat gcgag gtgccttcag
atcfratgtgc cctgcttgct 6121 gccaaaccog aactggaagg aggcotttcc acagttcaac ttcagtgtgt gtttttcctc 6181
ctgtggagapigaiagaacaaateonss crotaalie:cloaaasgthianloaltR S GRoaataRoaliclieaeaoctat

cctggteeg ttct cott t gtttgtacta 63Q1 tcttggcetca. caccatggte tgcgcaagtc ctga tga.tca
o e ) e e R o 6421
gatcttgcggreiataebRig st qittReabprg dtad ygasicttaay) laetra it b8 Hettesbeg Fatgatggt

tgrgacctcg reaginesagidgatag catentgoleficty Sekbdd’ aaastceitg: ceataadiitigtanitgiit aagiasegct
gccttcacaa tgtccttgtt 6601 ggcgatgggg tgttctcttc ggctatcttc ttgcgatact ttgccgaggg aaagttgagg 6661

gaaggggtgt cgcaatcctg cgggatgagt ca tgagtcgce tgaétggt gc cctcgecatg 6721 agactcactg acgaggactt
ggazttcctt acgaaatgga ctgatattaa gtgctttgtt 6781 tctgcgtcca acatgaggaa tgcagcgggc caatttatcg
aggctgetta tgcaaaagca 35 6841 ctaagaattg aacttgctca gttggtacag gttgataagg tccg aggtac catggccaaa
6901 ctcga.ggctt ttgccgata.c cgtggcaccc caactctcge ccggtgacat tgttgttgece 6961 cttggccaca cgcectgttgg

cagcatatto gacctaaagg ttggtagcac caagcatact 7021 ctccaagcca ttgagactag agaccttgcc gggtccaaaa
tnactatanae adeatateatt 70291 Aaacceaacee ccacaccecere acceatacet ataceceatee ctetececeace Adaaanttetn



12421 cactttcaac atcttgccgc tattgaagcc gagacttgta aatatttggc ctccoggcta 12481 cccatgcetgce
acaacctgcg cttgacaggg tcaaatgtaa ccatagtgta taatagtact 12541 ttggatcagg tgtttgccat tttoccaacc
cctggttccc ggccaaagct tcatgatttt 12601 cagcaatggc taatagctgt acattcctcc atattttctt ccgttgcagc ttettgtact
12661 ctttttd%fﬁ %@bﬁg@&f{’ gcgaattcca at getacgtt ctgtttttgg tttecgetgg 10 1?‘?51‘}&%{’@&’@8@2% cttttotttt
gaactcatgg tgaattacac ggtatgcccg ccc tgaccaa 12781 cccg,gcaggc agccgctgag a tocttgaac

ccggcaagtedititagigraggatagone HISARSAgR e 6l tgayaae geaitcaie @ anasteamite catggttccy

cetggecttt, 1280 FASREARIY FIAGHARSSAMONRES\ CHRANEVS AELZalGe dcagatR0d2961
cggccca%hﬂ ccatcccgag &tar ttggga tagggaatgt gagtcaagtt tatgttgaca 15 13021 tcaagcacca attcatctgce

gctgttcac %@é"@t&gataa cgccaccttg cctcgecatg 13081 acaatatttc agccgtattt cagacctact accaacacca
ggtcgacggc ggcaattggt 13141 ttcacctgga atggctgcgc cctttctttt cctecttggtt ggttttaaat gtttcgtggt 13201

tictcaggCcarHCaRstan? ARRGAIIGRIEESSALCHICORR IR (FRRRACE0Rs 138 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

.



caccaccgca gcatcagact tcgttgtcct ccaggacatc agctgcectta ggcatggcga 20 13321 ctcgtoctot. ccgacgattc
gcaaaagttc tcagtgccgc acggcgatag ggacgecccgt 13381 gtacatcacc a tcactgcca atgtcacaga tgaaaattat
ctacattatt ctgatctcc 13441 catgctttct tcttgecttt tctatgcttc cgagatgagt gaaaagggat tcaaagtggt 13501
gtttggcaat gt§itAYJaYtggctgt gtgegtcaac titaccaget acgtocaaca 13561 f@&é’t‘é"é‘b@g’t acccaac
gctccttagt ggtcgatcat gtgcgactgc ttcatttcat 25 13621 gacacctgag accatgaggt gggcaaccgt tttagcctgt

ctttttgccaatétacttgc! 13681 adautgenttpittdadta 1§ tigoddadgt gttgazdgdlgigetdgtgesicsicdsitgc 13741 |
tetttttgty oigtadegte Ceattatalesltant e C! 60 GAREEC H AISARRAAGAHAROL ARG IRIER LAlicaOILY atttataact

taacgctatg tgagctgaat ggcacagatt 13861 ggctggcaca aaaatttgac tgggcagtgg agacttttgt catcttcccc
grgtigactd 403891 a ARG HE REREE R SHEAEY GRERGE GRS AR DB BERC 13881 clgtg
cat cgccgisaadatsRieggeC gotatgtett gagtagceatt tacgcagtet 14041 gtgctctgge tgagotgatt tgctttgtca

ttaggettgc gaagaactgc a tgtcctgge 14101 getactcttg taccagatat accaacttce ttctggacac taagggcaga

CtCtathtt“Swine,” “pig,” and “piglet” as used herein may be used interchangeably.

"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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14161 ggcggtcgcec cgtcattgtg gagaaagggg gtaaggttga ggtcgaaggt cacctgatcg 35 14221 acctcaagag
agttgtgctt gatgg z:tccg cggcaacccc tttaaccaga g Lttgagcgg 14281 aacaatgggg tcgtetctag acgacttctg
caatgatagc acagctccac agaaggtgct 14341 tttggcgttt tccattacct acacgccagt gatgatatat gcictaaagg
taagtcgcgg ‘ﬂﬁf&@’B&ﬂé{&gcta gggctictge acctittgat ctttctgaat tgtgctttta c%?gré‘d%’t%{’g’fﬁ’é{i catgacattc
gtgcactttg agagcacaaa tagggtcgcg ctcactatgg gagcagtagt 40 14521 tgcacttctt tggggagtgt actcagccat
agaaacctgg aaattcatca cctccagatg 14581 ccgtttgtgc ttgctaggcc gcaagtacat tctggcccct gcccaccacg

tcgaaagigy WeEnALH828d@hRBCVUS2009/054775 19691 cgcgggcttt catccgattg cggcaaatga
taaccacgga tttgtcgtcc ggegtccogg 14701 ctce tcaacggca cattggtgcc cgggttgaaa agcctcgtgt
tgggtggca‘%‘ge VT%’?GF%%%%&%?&H §§6&naegr%%eagapéjgtcaﬁﬁgﬁ%ﬂatg Haa g[egc%tﬁaggl%ggg gg%ggjé%n e(%1114821
agcaaaadyiieahaees §oaratiggetBgR ddtvaatéay JigristRa aieittg§ia 51a8Banagatemtyc
cCaafaapae GaF106AT0G-8GRAGFHICC ggggaagaaa aataggaaga 14991 aaaacccgga gaagcecccat
ttccctctag cgactgaaga tgacgtcagg catcacttta

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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15001 cccctagtga gcggcaattg tgtczgtcgt cgatccagac tgccttcaat cagggcgetg 15061 gaacttgtge
cctgtcagat tcagggagga taagttacac tgtggagttt agtttgccga 15121 cgcaacatac tgtgcgtctg atccgcgeca
cagcatcacc ctc%%fcat a tgggctggca 10 15181 ttctttggca octcagtgtt agaatt%g é}gga g)tgt%% tgaatggcac
tgattgacac e cta agtcacctat tgaattaggg cgaccgtgtg ggggtaaa 301
agaaccatgc ggccgtaatt aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 15361 aaaaaaaaaa aaa
is SEQ ID NO: 2 (NSF 20fVR2332,SwissPmtaccessionN0.Q9MB2) 1 GAGKRARKAR SCATATVAGR
ALSVRETRQ@%@Q%VMMK AEHLKHYSPP AEGNCGWHCI 61 SAIANRMVNS KFETTLPERV
RPPDDWATDE DLVNAI CTSAKYVLKL 121 EGEHWTVT GMSPSLLPL
ECVQGCE %PlR‘-‘c‘é"érLG‘é ‘??LE“‘ é’ gﬁ@ﬂ PAES/ L%%%%??&PSMLX%;%@&DRSASP
VTTVWTH SR FAR HEGE Ne+PI DOV RIGGKINSUWOQ WEDTEC T 2YWICSQNK TNRYTPESTBAKIDLY
LRGATNbEdSichATRRE ARRR RVIENSHEDWD VVLPGVEAAT 301 QTIKLPQVNQ CRALVPVVTQ
KSLDNNSVPL TAFSLANYYY RAQGDEVRER ERLTAVLSKL 361 EKVVREEIGL MPTEPGPRPT
LPRGLDELKD QMEEDLLKLA NAQTTSDMMA WAVEQVDLKT 421 WVKNYPRWTP PPPPPKVQPR
KTKPVKSEPERKPYPAPPRR YEEDEEEPYS LGGDVPNSWE 481 DLAVSSPFDL PTPPEPATPS

SELVIV &y 6RBIMEPLS EPAPIPAPRG TVSRPVERES2Epeed I EPIPVPAPRR KFQQVKRLSS
AAAIPPYRBE PLDLSASSQT EYEASPPAPP QSGGVLGVEG 601
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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HEAEETLSEI SDMSGNIKPA SVSSSSSLSS VRITRPKYSA QATIDSGGPC SGHLQEVKET 661
CLSVMREACD ATKLDDPATQ EWLSRMWDRY DMLTWRNTSV YQAICTLDGR LKFLPKMILE 721
TPPPYRCEEVY MMPHTPAPSV GAESDLTIGS VATEDVPRIL EKIENVGI;%%%ﬁE —SED 781
kPVDDQLVKIBRISERRPDE STSAPSAGTG GAGSFTDLPP SDGADA qu?\};kRKAE W 841
RLFDQLSRQV FDLVSHLPVF FSRLFYPGGG YSPGDWGFAA FTLLCLFLCY SYPAFGIAPL 901
LGVFSGESRRNPRESVEGCWL AFAVGLFKPY SDPVGAACEF DSPECRNILH SFELLKPWDP 961

VRSLVVGRY GGl bR SGARSI NEIFL1LRYS MADER RAGAAILHRG REKKE WG 1021

PIAFAQUIER RHA RIS I CERGRORCL RUC QEABAR ORA BRI ERE R 35 1141
FPTGVKNBPDOCRAADRFPRITRIRL REEETEIN MA\AT B B RCPRAEE RIYSH P K pB &lind

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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SEQ ID NO:3 ORF5 SEQUENCE OF PRRS VR2332 (GENBANK ACCESSION NO. U87392) 51
atgttggaga aatgottgac cgcgggctat tgctcgegat tgctttcttti gtggtgtate 61 gtgeegttct gttttgcetgt getcgecaac
gccagcaacg acagaaggetc ccatctacag 121 ctgatttaca acttgacgct atgtgagct acag,attggctage
taacaaattt. %01 %algﬁé)égcag tggagagttt tgtcatcttt cccgttttga ctcacattgt %ﬁﬁg@t ﬁ% gocctcacta
ccagccatit cettgacaca gtcgctttag tcactgtgte taccgecggg 15 301 titgttcacy ggeggtatgt cctaagtage
atctacgcgertetgegelestoghieRRraeg 361 acttgctteg tcattaggtt tgcaaagaat tgcatgtcet ggegetacge gtgtaccaga

:121 titam@mftéﬁtgimﬁ&asmw%a@ﬁ?tf&at@s@mgW@@t@tg&%@&% @Bdua@ma@mw?t?gcaaagt
a cgaa ca a a . ca
gaggtcg sg&s?cg%gg@gggﬁggs%% ?ég%anv%fk%r%ﬂ%%% LEGIIAS ARG SRdatRasRRGAYtHcag

cggaacaé?g ggg LAIMED IS: Use of a PRRS Type Il virus in the
manufacfiréefign IrRHERRIG SIS RSN pBSR Y foriRitRi e ARy Rrn & 2t Bisht trieeRdAS 87 Y high fever
disease fgspa pbRRRSInLiam Airl@m latvhergincsaickhigh feveysdisetisedamivol PRRBIiSIOM a
Chinese Eﬁﬁi@\/ é@%%;%ﬁ%n&cﬂcd?%d ﬁf‘?‘,q%rb(fezH@Fg? r\?g;gq%s%@‘{éc) iqqgg)@@pg%%_th%@uclelc acid

sequence 0 . Use of claim 1 wherein the high fever disease form Is caused by a HP

PRRS viftighessS6t Qiminthe NEret SR o PRIPSHYFE Ao AeIRe AT Eeme R euim s,
charactedrnedadn that hel i RR S ps/R=djusTisanatiéifuated feenvmntletatrainiviith tiwgession No.
ATCC V%F%ﬁg’@gé?ra??d@%eﬁgé%tm@r?? lgé‘%v%%m\fé whamptesizeshin that the PRRS type Il virus is
a strain with the"accession No. ATCC VR-2495, or a descendant thereof. Use of claim 1.wherein said
Chirlése PRRSYV strain is selected from the group consisting of AH-1; AHCFSH; AHCFZC; B307;
BD-8; B0D3B; GLIGikC#@®%, CZ07; FY060915; FY080108; GC-2; GCH-3; GD1; GD2; GD2007; GD3;

GD4; GDHRL G- 2O LGPY2-20RRGRY Tk G389 0GREHEAA)/S b 3isrX HEIAGXHZ16;
GXHZ19; GXHZ2; GXHZ21; GXHZ4; G &IEZS' GXLZ7; GY,; ; G%Bg%;te ZHW1: GZHW?2; GZHX;

. . , ZCJ b
GZJS:; G?K%;ﬁSé?’Wfr@fhﬁ%r@%véé’, ?\Rf&/ﬁ‘@fiilg‘ﬁ—l\gi e%wr?f,pl-efalnan- ISR B s 3.
HB-Tsh1phtBsodth; 448 R HRsHaNbKE eidntirgl FeiNnpig HESDIR#IL JRZHE oFthgMZ Rigsl iz 3; HLIZY;
HM-J5 HNZn IIN2QRAi NG B EINIVANE Y 0L b NN X@hidrig J0ds HiNeRs WAL, bidy: HNyz;

HQ-5; HQ-6; HUB; HUN; HUN1; HUN11: HUN15: HUN16: HUN17: HUN2: HUN3; 4: HUNS;
HUNG; HUK YRR qﬁfﬁﬁ%’ﬁ%ﬁf&?‘%sn%fh%?iﬂﬁ]ﬁmﬂ}?Eﬁ?miﬁ‘%’%ﬂ‘uﬂﬁ‘ﬁl;rﬁ?ﬁ’ﬁ?f’l‘?hmﬂﬁ? HZ061226;
HZ07010%/Qislagserediabrysut2cTiangsiredy Jparigkiays Aamdhe 1idesssere Pethax143M19X2; IX-2;
JX2006; IS pibsdid %8t phEdvht K§Md-COIRidal slghPBn i Srdi hiyh BT 63O vBENhEB:5SD14;

SDVVF2; SHO2; ST-7: SX2007; SY0608; TJDMJ;.TJ l Rl QO TIWA L WEO7; XJ07,
XL2008; W%%%%%R?Q%‘EQNP\SGLWR[M ;Sﬁ?ﬁ{/(}%%?ar\-ﬁ%sg;‘l’ i@i{i@@%@or}z?o%&z%m ZIWL; ZX07;
and 2S00l SonsnattaHiAYS 848 SLARMEASIA tReB8Mposition further comprises an adjuvant. 5 9.
Use of a PRRS Type Il virus in the manufacture of an immunogenic composition for vaccinating swine

against ti’fi fffﬁ%?a f@a(]| Qﬁ % gﬁirr] giﬁ%@éﬁaﬁ%@o@fﬁ@@%@us JX143. 1010.Use of a PRRS Type Il

virus in the manutfacture of a I nogenic composition for lessening the incidence of or severity of
clinical sighg BY RFPFEv HRA IR IMIDT BREYNERKLE 5% PRRLTHRE 11 idts IR&AP Fanufacture
of an immumogenisigtinpdsitibiefentl blesseninigethvedoiorden qegsf Grxdvefit4dfElniealisigns of high
fever disense forms of PRRS JuhBESRAIERighdgyon dissasedsy s ChERRS jsdrom acChipese
PRRSYV that has a nucleic acid sequence that is at I%ast 95% hon?ol_o 055%a sthf(‘) ?8@0 acid
sequence’BFIUBIEY BISPERF SHTS AR RAGHRME L8 §ﬁf8??c%‘ﬁgpf’ S gaﬁ effective Bmount of a

PRRS Typa4ByutisgopkaediiatigroniCangsrisidisbastip ateotialbigh fdveQiis¥zs #5198)of PRRS.
13.The immunogenic composition of claim 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% 25homologous
to the nudeic SOGERRLACEBHRB-1, or IX143. SEQUENCE LISTING <110> Boehringer Ingelheim
VetmedicBplnwing 202505 G MAGANNBTI$H Cbl Y PATIHOBEN SPPORCTNEREFREGIWCTIVE
AND RESRARAT QRY 2 YNRBAME {Hr-RABSIng1a6rR -0l e W IhghSeetdl e ebsglald <151>
2008-08-25 <160> 3 <170> Patentln version 3.3 <210> 1 <211> 15373 <212> DNA <213> PRRS
Vitus Stra 1S R SR Aot ok L o i e iehecs Ser 230 0
ggcacagcéiZiaabittegvt YomeglhgintcrigbrcciftiiR cag ot eagygtia e were protected. In

contrast, all of the non-vaccinated pigs had PRRS after challenge and & pigs died before

35 NECropsy.
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ttaggggtct gtccctaaca ccttgettce ggagttgcac tgttttacgg tctctccacc180 cctttaacca tgtctgggat acttgatcgg
tgcacgtgta cccccaatge tagggtgttt240 gtggcggagg gecaggtcta ctgcacacga tgtctcagtg cacggtetct

ccttcetctg300 aatctcca

tgccacgtge U

i

ttcctgagct tggggtgctg ggtctatttt ataggcccga aga%
gagtgct cocccgcecegg ggcectgttgg420 ctttctgega tt

S

tcCg

359, casiaoac

gcacgaatg

actagtggaa acctaaactt tcaacaaaga480 atggtgcggg tcgcagctga aatctacaga cccggecaac tcaccectac
agttctaaatyB4e adifieeanyf tttgwacydjiggttgtcge tggtacceca ttgtcgggec cgtcectggg600 gtgggcegttt

acgccag
cccaaag

1

gcatgtg agtgacadac otttoccggy agcaacica

1ttt coctittaaaZ20 tatactatao-ectoaco
Cottttyray 1= T T L9 !

teta-toae
@k

attovet
AL

gtgttaacca acttgccgcet cccgcagagg

ggcegga

Tttt

cta.agaac
Gtg-aggat

1gga780 aagg

=1 J
6|8 g9ggeos

{05158t g0as

AR anat

T

Hatlen

HIh g tt
surr‘c CC

—

egtggegclg teatgtatgt

caaggag840 ttgaagttgg

ttgcgaag
ggtgtctc

,LML%Q},L,aL,a\, 5
gtaccaatac960 ggctgcctcc

ca tgcgggttga

cttcccge T

Fatcacgtagt

35‘325’%900 t
ctgctgacac tgf

CHRRgItar CottT
crelgaa ggaa

atgac ccctgggagt
actgct ggtggcgctt

gtttgact¢gigh0 ctocca

aagcatg

tptedetggea

CCYy aagtica

& caaagaaa

[TCooontgsta

) gtacctacag

cggaggctgc ad

agttaatgq tottc

Ccaatingvala

tcaaaccl080 - 2 -

gggcall40 gtgaccgaca cacatggacc

tatcgtcata cagtacttct ctgttaagga gagttggatc1200 cgccacctga agttggtgga agaacccagc ctccccgggt
ttgaggatch gctcagratelizfl agggttgage ccaatacgtc accactggct agaaaggatg agaagatttt ccggtttgge1320

agtcata

gtccgcete

a

T R A

10100 tqc0aciag
gc(gg% cfaacaa

t1380
0SS

8[’

gccga gcatctcaag

Alggiogets aigpogettc
gctactctc

cgcctyccinadat aacdaseo gettgddant gentreben danRiceh Aty dattgfReamteEa §6R TG cacc1560
cticctgaaaPgatasadsaditrgaloacdgaacaasty acaaggrictiigipaacacgbogthatcenaricoicrggciccc
A2¢c19gagga tgagceattgg actgtetctg

tgcggecttg gaca
tgatcectgq gatg

e

tccce

B

Cg%’[t
ac

SHRRBCIHR

gctcc cccttgaat

1
1T

RN RSAtaCH

gttcagggt tgt%gtgagc ataagggcgg tcttgtttcc1800

ccggatgcgg tcgaaatttc cggatttgat cctgectgec ttgaccgact ggctaaggtal860 atgcacttge ctagcagtac
catcccagecryctolggerg grigicegaegactccaacl1920 cgteeggttt ccccggecgc tactacgtgg actgtttcge

aaticlatacicoicalagad 980,09999a0athRILALARRSROGLONLIR S9ARAARIS BIRATREHIE LeaRgitat2040

gaggattgct gcfgeca ‘
tggcgcaalaraytetiaggsaaaseting Medaniy

ccatca gaataaaacc aaccggg%a ctccggaaga ggtcgeg
P66 85%5%%@8@‘8@8

ca 2100 aagattgatc agtacctccg

highyratieghaicacE Rttigatt

ggaatgttgingetieatgggragiz0igtigagecgycogaafe dgataacagaacaaccittondegcn aettiEyeigscadoctggtc 2280
cctcccgtg@\o%gl_agagcc tttgggcaag gactcggtcc ctctgaccgce cttctcactg2340 tccaattget attaccctge

acaaggtgac gaggttcatc accgtgagag gttaaattcc2400 gtactctcta agttggaaga ggttgtcctg gaagaatatg
ggctcatutc cactggactt2460 ggcccgegac ccgtgetgee gagegggcte gacgagctta aagaccagat

ggaggaggatzs 20 Cigutaasacdageesabcaocraggtyaciiagasatgertgy ot tife rdgetyagcag2580

gtcgatttaz
aaagtctgt

ttttgatgg

2820 atgadaccta tgagtgagcc
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TEEgEigoot

g

C adaagcttgc caga

¢g5eatgie2760 -

Cddddy
dacaa
~J

acctatcect2/

O_actccacaca.aa

Ctat CCYTYYtyye CaCTICTatEEREGECacca2640 agagicaac Cicy

SMLc\éT\éfgtgatt cggaa

ggéﬁbvf&czgtg?t

cC¢ ﬁ %

- AeAaEcYacace dtccgageeg

cagaac
agcccgg

cotEcgtoiccecgegteg

dgdegtgtocc

42

28.58416.15

75.2527.27

0.25£1.00

49

16.1248.37

689.6£12.97

0.30%0.50

2.8 Detection of viremia 4
The percentage of PRRSV RT-PCR positive sera is summarized in Fig. 6. Viremia was

detected in 80% of MLV-vaccinated pigs 7 days post vaccination, which declined to 20%

before chalienge. Post challenge, 70% of the vaccinated pigs had viremia, which declined to

60% at 7 days p... and 20% were viremic at 21 days p.i. in contrast, 100% of the non-V/C

pigs had viremia foliowing challenge, viremia remained high following challenge, and 70% of

the non-V/C pigs were viremic at 21 days post-chalienge.
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caagctgatg 2880 acacctttga gtgggtcggc accagttcct gcaccgcgta gaactgtgac aacaacgctg 2940
acgcaccagg atgagcctct ggatttgtct gcgtcctcac agacggaata tgaggctttc 3000 cccctagcac cgtcgcagaa

catgggcatc ctggaggcag gggggcaaga agctgaggaa 3060 gtcctgagtg aaatct ata gacaccaacc
ct.gcacctgt &%g’t%?a‘%”&qﬁ%zo agctcectgt caagtgttaa ga-ccacacgc ccaaaata%gﬁc?g%%)fg%g?%atcatcgac

3180 tctggcgggc tttgcagtgg geatctccaa aaggaaaaag aagcatgcect cagcatcatg 3240 cgtgaggctt gtgatgegtce
caag,cttagfgatedigrnaeigehenhy iy Hensieiiee 8300 atgtgggata gggttgacat gctgacttgg, cgcaacacgt
ctgcttacCiga@Biigtung lesion was observed under a microscope. PRRSV-infected celis were

seen in all pigs challenged. The MLV-V/C pigs had fewer PRRSV-infected celis. The
numbers of total cells and PRRSV-infected cells were recorded in different areas. The cell

5 infection ratio differed significantly between the groups: 23.34+4.691 for the non-V/C pigs,
9.36+8.069 for the V/C pigs and 0.24%0.114 for the hon~Vlnon-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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3360 atcttaaatg gcaggtttga gtttctccca aagatgattc tcgagacacc gccgecccac 3920 ccgtgegggt ttgtgatgtt
acctcacacg cctgcacctt ccgtgagtgc agagagtgat 3980 ctcaccattg gttcagtggc caccgaggat gttccacgca
tcctcgggaa aataggagac 3540 actgacgagce tgcttgaccg gggteecteg gecacccetcca agggagaacc ggtctgtgac
3600 caacc'fﬁ@c’g %é%glg%ccg gatgtcgccg cgggagtctg acgagagcat aatagc%%&%’%@égéagata
caggtggtgt cggctcattc actgatttgc cgtcttcaga tggtgtggat 3720 gtggacgggg gggggccgtt aagaacggta

aaaacaa&wgicagemggct cttagaccaa 3780 ctgagctgee aggzttttag ccetcgtttce catcteecta ttttottete
acaccictie 8898 No: 1 (SEQUENGE OF JX143, GENBANK EU708726)
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1

61
121
181
241
301
36l
421
481
541
601
66l
721
721
841l
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961
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1081
1141
1201
1261
1321
1381
1441
1301
1501
1623
1681
1741
1801
igeol
1921
1981
2041
2101
2iel
2221
2281

atgacgtata
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



aaatctgaca gtggttattc tccgggtgat tggggttttg cagcttttac tctattttgc 3900 ctotttctat gttacagtta cccattcttc
ggttttgctc ccctcttggg tgtattttct 3960 gggtottctc ggegtgtgeg aatggggg'gt tttggetgcet ggttggcttt tgetgttggt
4020 ctgttcaagc ctgtgt cog a cccagtoggc actgottgtg agtttgactc gccagagtgt 4080 aggaacqtcc ttcattcttt
Zgagott,ctc gé?a@épg?gﬂ‘gccctgtccg cagccttgtt 4140 gtgggcoccg toggtctogg%% azc‘}c{%t °§7?§gcaggt

tattgggcgg ggcacgctac 4200 atctggcact ttttgcttag gettggceatt gttgcagact gtatcttggce tggagcttat 4260

gtgctttctc dadptagtyttastasgigectgggateadtgtaagade toeicctat4 320 sagatcgéct-c©
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2401
2461
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

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

tctggetatt

agttggaaga
cegtgotgee
tagccaacac
aagcttgggt
ctegeagaac
ggaaggtcag
cygaagaasac
tgagtgagcc
gtgggtcgge
atgagecctet
cgtogeagaa
aaatctcgga
caagtgitaa
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

ggttgteotyg
gagegggoete
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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gaagaatatg
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

ggoeteatgte
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

cactggactt
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



tcaacgtgtt cccttttaca cgtgcgacca ggtcgtcact catcgacctg 9380 tgcgatcggt tttgcgcacc aaaaggcatg
gaccccattt ttctcgccac tgggtggcegt 4490 gggtgctgga ccggecggag tcccattgag caaccttctg aaaaacccat
cgcgttcgec 4500 - 4 - cagctggatg caggccgtaa ccaaaagtgg aaagttgatc tctggctatt agaagaggat agtgcttgce
tc?azgagt%tc cfﬁgd’fﬁ%&_’ Hf?gcc%%gga ta%ggc?aga actgtgg?c%gggtatgt]ac?ag gog %%8928‘%8%%&%3% ttgc%ag%tg
aatcgtggtt gatcccgata cctcgtoctt ggtacggggg ctcagcctta tgatcccaac cgatggtggc cgaggcagtc ctttctttce
cgctggagtd cittactae AGee ctscgg Aty CeCa it Haififa Y5604 620746 8074 740 4800 Gtaaagatca
ggcaaatttc:eaagecticacgggggaggeccacacctcat Egetgoottyg 4860 catgttgeet-getcgatggesgttacacatg
cttgctggtq fatgtaaclgeaatqagg4220:-tcaigcagiaccggtaccaa-coateegiggdgcaataags sgtttgecgt
cectggetag 4980 ggacclgget cletitgeac gictagalttg focatetecc.aacacggeet cacciigeec 5040 tigacageac
Motageasg piicagcel cangasally clanlat 1galin 210095 ralen Aeageategs, lkalaogtio agtgtaagy
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5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
5601
6661
6721
6781
6841
6301
6961
7021
7081
7141
7201

gtotecateyg
ctegeaatog
tggttgeget
tetgtaaata
ggtcgtiata
ggocoooygey
cgeogogetyg
cttgagggcy
tccatggget
catgtcetta
rttgatgtaa
aaggcccagt
gtrgaacccy
ggatceccayg
caaggaggayg
ctgagegagt
ggcagtcaca
gccaaacccyg
ctgtggagaa
aatgagattc
tctiggetca
aacagaaaca
gatctigegy
ttectgeeoe
cacctoctty
ggcgatgggg
gaaggggtgt
agactcacty
tcrgegteca
ctaagaatig
ctegaggett
cttggecaca
ctocaageca
gacccaacce
gagaacggtc

atggazgccy

caggcatgge
ctagttatgt
gtttctettt
tacootcagg
ctaacgttge
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

teatagygrty
ttgggtacct
geaceoecto
agtcttggac
tggrottgte
ctitggetace
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
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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

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

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



gtgcatctta 5160 ctcgcaatcg ctagttatgt ttgggtacct cttacctggt tgctttgtgt gtttccttgt 5220 tggttgcgct gtttctettt
gcaccocctc accatcctat ggttggtgtt tttcttgatt 5280 tctgtaaata taccctcagg agtcttggcc gtggtgttgt tgatttctct
ctggctttta 5340 ggtcgttata ctaacgttgc tggtcttgtc actccctatg acattcatca ttac Q ggcececgceg
gtgttgccgce éﬁagiﬁz%%sd%ccagatg ggacctactt ggccgctgtc 5460 cgccgcgctgi%c gg'g%)a%c?&taccatg
ctgttcaccc cgtctcagct cgggtccctc 5520 cttgagggcg ctttcagaac tcaaaagccc tcactgaaca ccgtcaatgt
gotcgggtcd BE80AeeagGgctCEiGeggaytiGRedartat g athygasaa e tichiodetgceqta 5640 catgtectta
cgggtaactc mgctagggtictcaggggtogrgeticaatcasaatgctigac 57006 tttyatgtad @aggggacit €gccatagcet

gattgcccga aftggeaagy ggttgsieee H460Raggeesagtcoccat ety
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7441
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
cgrtocaacte
taggcaggtyg
gectggtttge
acgrgctygaa
grggcctgtce
tatatgcaca
ttetgeaaga
cggacgacct
aacatctgasa
caccatcatt
ggatcetoge
cggeggetge
aagagotegt
caccgttott
gaatgtgcgy
gtgtttacca

cgggttetyy

agaatagaag
tgaacgtcga
aactceagygy
ctgtggtege
ccggaccttc
cgeggtitgag
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
gractgoggygy
cacccacttc

ctottgtagt

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

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

cceceoctagg

gtaggagatt
agctittoegt
aactggagaa
taaactgeta
gacagcggta
aaaagtggce
cagaccggtt
cttgatctce
tgggattgat
cagtgcgcaa
cocttataag
tacaaggTtt
ggctgoctge
aaccatgcece
tocttgattot
attaagagac
tecgectoghyg
ttocactoac
ggacattcag
gecaaactgtt
aatactiggc
ccagggette
ggagctacasa
atccacacct
tgaggagcat
CggCyLygly
caccatttac
tcacccteat
tocaaccocty
aaactaccac
gaagacaace
gctagtcect
tgtttctgaa
gtatgatcct
cggctacago
tcatqagyggy
Lgcctgtggt
aatctggtgt

adaaggcacsa

cttggtceece
ggagcaagcc
actgaaaaga
goocgocagey
aaaatagica
agtgaggttg
gatggtggtg
ggcgcetgatyg
ggcacgettt
ataatacagg
ttgtaccetyg
ggagacatac
cteacgecta
totggetttg
aggcctgact
ctotecaagt
cggaagtacc
cctgctaaga
agogtecectyg
accoottgta

ccaataact

ol

atgaazaaag
gcecceggtec

caattgtce
ctaccgtegt
actaagaagg
agcttagtga
ggccottetgt
atcgtetatt
tggtgggttyg
atcacagact
aaccgtgaca
tactacgect
gaatggtttg
ttteectggee
aagaagtceca
ctogatgtct
ggccaccecgyg

agcectctag



tctgcgagga tgggtggact ggtcgcegcct attggctgac atcctotgge 5820 gttgaacccg gtgttattgg gaatgggttc
gccttctget tcaccgegtg tggcgattct 5880 ggatcoccag tgattaccga agccggtgag cttgtcggeg ttcacacagg
atcaaacaaa 5940 ca?&%aggag gcattgtcac gcgcccctca ggccagtttt gtaatgtgga ccc(%'g)c/(%%g7§000
ctgagcgagt fﬁgﬁf}dgfg (t’cgctgga cctaaggtcc cgctcggtga tgtgaaaatt 6060 g%cgggcaca“taa:ftaaaga
cacatgcgag gtgccttcag atctttgtgc cctgcttget 6120 gccaaacccg aactggaagg aggcctttcc acagttcaac
ttctgtgtgt JERELEEEEBIBY - - Taxtitgyage tgatggg gee tgetgtacy ecotigatigéligiodtgtt tttcatcctg6240
aatgagattceteccagetgt-cetggteeygagtgttttct eotitiggg atcgtitatycta 630Q dottggeteaccaceatggtc tgcgcaagtc
ctgatgatcasggcticigac;ageagecctblol ancagagaca gatggiataldogiittacagecliggig gagtaaccag
tittgtcgcabaaf) 9@&9&%&4@@&}9@%&@%%@@qg@%%%&a@@@%gﬂcqt@ggg&gﬁo ttcctgecee
ggatgatggt tgtgacctcg ccagtoccag tgatcgegtg tggtgttgt cacctocttg ccataatttt gtacttgttt aagtaccgct
gcctt%acaa9 %%t%&?é:ﬁ %toﬁtggcé’é’ 5%&85%&%:%%%&% g%actgﬁgfca%t%%tggat%%%tt%%Ea‘égcgaga %tcagg yitgagg6660
gaaggggtgtH cé&?@é@%ﬁbéﬁfg}é@f%ﬁ‘i’gﬁ@%@ﬁ%‘ﬁctﬁﬁﬁ%ﬂ&@fﬁgEgﬁfﬁg?i ta@%%?&é&%@%cgaggactt
ggatttcctt'aéjaaerge etgattttaar gtgetitgte T8 1etgcgiccd dcatgaggaac-tgrag cggucceaatttatcg
aggctgcttartgraaaageacd4O-ctaagaatty aacitgetsar gitggtacag gttgataagg:tcogaggtac gatggccaaac900
ctcgaggctidigecgataccgtggeaccecanctelegs ceggigacaligiigitgecbR citggeeasa-egectgtigg

cagaglets gaceianagg Uggtageac cangeatactf020 clogaaggca gpgactag Agineligee gogiccanaa

tgactgtgge gegtgtegit7080 gacccaacce ccgeacceee accegtacct gtgcceatce ctctcccagg t%aaagttct97140

gagaacggtc ¢
1038
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40

1
10441
10301
igbel
10621
10681
10741
1080L
10861
109zl
16981
11041
11102
1116l
11221
11281
11341
11401
1146l
11521
11581
11641
11761
11761
11821
11881
11341
12001
12061
12121

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

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

agggacaaac
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

ctggtttget

26

ttatgtccat
aagtcctcac
aaggcegccac
aaagagctet
ggcaattgca
accgtgacga
ctotaggeaa
ctatttgege
gattctatet
actggeecgt
ttegeoccotat
cggtgttttt
aggctcaagt
agtatcttga
atgtcaaaqgy
cecttoceaa
cagttigeac
cecagtecag
aagacaagac
gctacgoctc
gecectgetet
tcacccectta
cteoaggtta
aacacacctg
aggactggga
crtaatgocac
gectgaatiyg
ttgtggatgce
ttttogtttgg

cogeggtact

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

caatgetly Goudgatoay gactatttya acaagaagas gaggegeang 7200 -

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



atggaagccg tcggcatttt tgtcatggac gggaagaagt accagaaatt ttgggacaag 7260 aattccggtg atgtgtttta
tgaggaggtc catattagca cagacgagtg ggagtgcctt7320 agaactggcg accctgtcga ctttgatcct gagacaggga
ttcagtgtgg gcatatcacc/7380 attgaagaca aggtttacaa tgtcttcacc tccccatctg g t ccec7440
gccaaccccg %33{%{&%{’&89agctcagtgg gaagccgcca agctttcegt ggagcaagcc'&glé%%%cgt%gggsc;ésgl%gg-}a[J tgaacgtcga
cggcgaactg actgccaaag aactggagaa actgaaaaga 7560 ataattgaca aactccaggg cctgactaag gagcagtgtt
taaactgcte? §EERTEHGEGT620* fotigaeedFEGtatftedtit §gcygcttad ttyftattgagatagtygts haaatagtca7680
aatttcacasi e¢ggaceitc accctagygae clgigaactt aaaagyget dgtgaggtty 70 agctaaaagbecgcggttgag
cacaaccaac @lCeggige sagageggitgancygtogty /804 toigetoat gegelcigaa gtiegticge-tiatagatgt
cttgatctce gacgcigalg/860 calclectad JUaclcace coccacgage.aogaaracaslaggatioaiggcacgettt/920 -
6 - guattiga ggccaaqgdt actaaagad agigcact cagldcyean Alaalacagg 7960, cliglgatat taggegegge
gacgcgcctg aaattggtct cccttataag ttgtaccctg 040 tta gggcaa coctgagogq taaaaggcag ttttacagaa
tacaaggttt gJagacatat8ito tifHcasaat cectigtgac gﬁf‘@ gaagce 8@@%@%%%3 c gyctgtctye
ctcacgcctelST60tatyttactee gatgacryat ggocHerREy tettggetac dadtafgeee tetggetttg822o agttgtatgt
gccgaccatt ecagegtcoy:tecttgattatetigattctzaggectgaetd280tgeecctaaaca-gitaacagagreacggttgtg
aggatgctge aflaagagas elelacragid3Hb atgatitgic-cacccangge dtigititge ciggagiictiegestcgty
cggapgtaccf40Q fglicaccea catgggiaag fgoccaceceg teatcggee tecactiac cetgataggaglb0 atictatgge
tgaataaat ooaacagal iecanccan ggacatlcag agealcectdtoed aaateaaca! telglede cagoettoe
gagaaaacgg gcaaactg f a%cccgtfgtqa 0 ccctcaagaa ac %tac? t gggaagaaga agactaggac aatacttggc
accaataact8640M{CHItGEGH g GEELHEY geAYEHHG S gyttt Ceagg gt atgaassaig8700 cgttcaactc
gcccatcgéeé Tt gygaadatacaaattta gagotatad gecceigcc8reOctaggeageig congaaget gatcttgegt
cctgcgatcy atccagacet geaatigice882() gotgytitgeregceaatet! eittalgaac dogectgtge tgaggagcat
ctacegtcgt8880 acgigelgaa ctgctaccac gaciiactgadcacgraglc.c08sg6aeta actaagaagggo40 gtggectgte

gtetggegas segallgort clatolcaa caccalitas agaitagtaegtog atatgcags gracalgglg leagtact
tcaaaagtggftcaccctcat gecttctgt9060 ttctgcaaga ccagctaaa% tttgaggaca tgctcaa%g%_;caacccctg

atcgtctattd1 20 cugESGALEt tGtgeotaT e cGagtcie cetctatged aas 80 aacatctgaa

aactaccac 1ggtdoot
tottatgctg’ggtttcCagacéggatceadaGaatataace atEacagactoPA0 GalEaftatt cctstgtigt dggataataa
atgggcgcta‘gétagtcoot@aecgtgacad300 ggateticyt ggereicgee artacatga aggeasgiaa tgtttctgaa
tactaggcci9360 eggegaetgc aatacicaty greagetghy: ctigitagacgtatgatectgaatggiitg9426 aagagctcgt
9gttgggat939§9C@@QQQ:QSS%@%QQ&Q%%&E@G@Q&E@Q%%%Q cacegtictt ctigtccatglgggaaaaac
tcaggtcc tgaggag aagaagtcca _gaatgtgcgg gtactgcagg gec ctc cgtacgecac tgectgtggt
ctcgatgtci%égg 587”3%%%ﬁ§?%:§tégﬁ%%%:cttf§ ?:%cgccgggaﬁ% Sgcac%%gct gqé%é%ggtggaitg tg%gaé%gf:%gg%g%o cgggttctgg
ticttgtagt agtycHaad Cetdedtayy @89 TaeH At cAetago 72l atg gttt %g%iﬁé&ﬁ@?{c &cgtacaagc
ctccgeggad tgtgatcany eatgigGaseor8o agaeteiest ceetetgae Ecabfiatfatractatdctetrtcgaggatta
gtctcogttatd40 ggegtggoat taggggaaat gaagtcgace tactagacgy teattacgetageacegeet3900 tgcteectac
ttgtaaagag:ateaacatggdegetgicgepictaacgigdigegcagealdengatitateat eggoceneee gatgctggga
aaacacactggettcticaa. caagtecagg 10020 atggigatgt cafttacacy ccracicace agaccatget cgacatgatt
agggciitag. 10080 ggacatdocd gticaaegtt ceaceagyta caacqcloea alicectdee goclocagta 10140
ccggceccatg ggttégeatc ttggecggey %%tgggt_gttcc tggcaagaac tcct gctgqg 90200 at%aa cggc gtattgcaat
caccttgatg tehty agee iitaytaas AeFactcted to261 ctigttiayy agacticasstad %%%%t&gtgggttt
tgactéccat tgctatytalt TO320 rgacHeatyciteagace caattaahge ecatetgoady ytegggeag-aatatctgtg 10380
atgccattcaaccagattas: agggacasagttatgtecatggicaagacy-accogtgigaait440 cetacgigga aaaacctgtc
aggtatggge AAgipcieac Ceectaccae Agegacegag Ho00-aggacggcas cattagtala gactegagic aaggegceeac

atttgatgtglgﬁt@?a?%g&&%@& @5%98&59&%%@99&%@%@9&&%9%%%(%9&955%98@&%&9&6‘999Caa 10620

gacatgcta cticgigtat gacccacaca ggcaatt cgagqgcat ttt %agcgt%cc 10680 ggggg% cac acccgtcaac
ctcgcagtge accg(fggcé#acé%%gﬁg%atc gtattagaca 10740 ga géa%cagg agaaatcacq g”t%c%cggg ctctaggcaa

10860 cottgetoeecaaggtcgtgatatadetiggrgatictatit cteatzigat ttgaetcagr10920aggetaaact cccggcagaa
cttgcgccccsactggeeegt ggigacaace £agaacaaig-E0980:aaaggiggee agatcggctig: giageeagcc ttcgccctat
ccataaataf agecgegeat L1040, geatiagioc coactatatg glagacecat cgatattt aggeacessl0gaatigtgt 11100
catactatct cacaaaattt gitagaggeg.aggeicaaat geticedgag, acagiotica 11160 ocagcagecg aatigaggta
gattgtcga aggatgttga t ggggggag cgagaa 1t:tf9 1122t0 ctgagtc%gt ccca}:g:atgcgc ttcatcg cg atgtcaaagg
taccitegtt ggdggatgic 11280 Ateachitac Crecakatac Sheegegertdotioccas ggaateagtt goggtggtog
11340 ggdtticgagecceygsads GaycGaaziy eagftithcac attgacygat gitatttc 400 ¢agaccttga
agcgtacctc cacccagaga cccagtccag gtgctggaaa gtgatgttgg 11460 actttaagga ggttcgactg atggtatgga
aagacaagac ggcctarttt caacttgaag 11520 gccgccattt tacctggtat caacttgcaa gctacgcctc atacatccga
gttcctgtta 11580 attctactgt gtacttggac ccctgcatgg gecctgctct ttgcaacaga agggttgtcg 11640 ggtccaccca
ttggggagct gacctcgcag tcacccctta tgattacggt gccaaaatta 11700 ttctgtotag tgcataccat ggtgaaatgce
ctccaggtta caaaattctg gcgtgcgegg 11760 agttctcgcet tgatgaccca gtaaggtaca aacacacctg gggatttgaa
tcggatacag 11820 cgtatctgta cgagtttact ggaaatggtg aggactggga ggattacaat gatgcgtttc 11880

AacacacACCca AaaanAnaaa atttataaan ctaataoececar cancataaan ttteatttite 11040 cecccaancee tateattnaa



- 10- aaaagctgtt aagcagggag tggtaaacct tgttaaatat gccaaataac aacggcaagc 14820 agcaaaagaa
aaagaagggg aatggccagc cagtcaatca gotgtgccaa atgctgggta 14880 agatcatcgc ccaacaaaac cagtccagag
gcaagggacc aagaaa aataggaaga 14940 aaaacccgga gaagccccat ttccetctag cgactgaaga
tgacgtcagg ‘é&?é;ﬁ%'fﬂgsi‘%?ooo cccctagtga gcggcaattg tgtctgtegt cgatccagaggg&ﬁ%ggggsé%aggcgctg 15060
gaacttgtgc cctgtcagat tcagggagga taagttacac tgtggagttn agtttgccga 15120 cgcaacatac tgtgcgtctg
atccgcgeehtéagestBace sleageaiya Wy Jorgyca 151 80 tetfgiéa Clteayteit agaattgeta gaatgtgtggy
tgaatggcaetyattgacactib240 tgtgactotacagtcacctat tcaattagge: cgacogigigtgggaiasagtttaattggeg 15300
agaaccatge ggccgiaait aanaagaana anagaaaaaanaganaanaa aaaaaanaaa-1b360 apnaaaaaaa aaa

15373 <2103,2 £211> 1196 212> PRT 52132 ERRS Virus Strain ATCC.VR-23325220> <221>
mlscb_feature 1<2 3§0§WISSF’IQI accession Igg. (g9WJE2a <22(%?: ?215;%51;@%9%255(1)..(1196)
<2235 NSPY <3965°2551> PERTIDE <§§%>§La)-flflg%3 FIFRSNEPTSA6>% Gly Ala Gay Lys Arg Ala
Arg Lys A2’ ArgPSet CHeoAId THCATS ThF 151015 aF R &9 Rrg RIFEEF SVt Ard Blu Thr Arg Gin
Ala Lys GlF202530 His- GVl Al Sly tAle B Ly sWECSIg IS L &t 155 His* PR Baf 354045 Pro Pro
Ala Glu GlysAssyeys GlygtrpHis:Cys: e Seyudladle Alacb05560 Assdwg MetyalAgsSer Lys Phe Glu
Thr Thr Leg Pro-Glu.Arg.Val 65707580 Arg-Bre-Rr0 Asp-AspErp Al dhiAsp@in-Asp:Len Val Ass Ala
lle 859095, Gin lle Leo Arg LeQ Prg Ela Ela Leg Asp ly. Ala.Cys. 0 Ser Ala Lys
Tyr \)Ebal L(%J%gsbﬁgéb%ﬁ%lf%gié:ﬁisg%p!l%r%‘ \?a;@ hﬁ%ﬁ%@Zg%ﬁlg ér g?é%?gﬁe%]csler Pro Ser Leo

;
Leo Pro Leg 01l CyE VA G L30TI6140 Gy CIE CTECH His LIS Gy Gy Lo Gly Ser Pro Asp Ala
Val Gin 145150355160 Wal SECSyPhe’ASH PIorAldCY31PE6°ASH AT 10 ATA BRI V4l Met 165170175
His Len Pro:SerSep Alasie Rro 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 021 L lle | erLea.Cys Gi Glu Asp Cys Cys Cys
2252502%5%9&89&” %S ‘ﬁ?s%%ﬁ%s%ﬂ%s@é’?ﬁ?e ?E?’glﬁuo'c;@g\@;ﬁla Ala Lys 245250255 - 12 -
Arg Lou Glu LyS*Sa5ARS BroPror ATGAFR| fie ASH TH S EF PR ARP 2 75580385 T ASH-Val Val Lou Pro
Gly Val Glu AlasAle:ThnGin For tlerlys 290295300 bouoPvo GiniVal Asr:GiniCys ATgaAtaLou Val Pro

VaIVaIThﬁgyn

20

25

30

35

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

EGEHWTVTVT
SAIPAALAEM
SONKTNRVTE
QT TKLPQVNQ
EXVVREEYGL
WVENY PRWTP
DLAVSSPFDL
EPTPVPAPRR
HEAEETLSET
CLSVMREACD
TPPPYPCEFV
KPVDDOLVND
RLFDQLSROV
LGVFSGSSRR
VRSLVVGPVG
RTAPNEVAFN
PIAFAQLDEK
EPTGVEVDED

PGMSPSLLPL
SGD3DRSASPE
FEVAARIDLY
CRALVEVVTY

MPTEPGFRPT

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

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

28

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

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

AQINGLEIRQ

RLAEVMHLES
LCQVIEDCCC
VVLPGVERAT
ERLTAVLSKL
WAVEQVDLKT
LGGDVPNSWE
TVSRPVTPLS
CSGEVLGVEG
SGHLOEVKET
LKFLPKMILE
NQGPLAFSED
PFRIVKRKAE
SYPAFGIAPL
SFELLEPWDP
RCKKCWGSCT
RSPIEQPSEK
VSAVPFRAPE
ISKPSG



305310315320 Lys Sot Lou Asp Asn Asn Set Val Pro Lou Thr 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 G'%’ﬂ%&éﬁ{?%%%{g Pro Thr Lou
Pro Arg GIy%?@%‘ggg Lou Asp Glu Lou Lys Asp Gin Met Giu Glu Asp Lou’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 Thr LysdPro Vel pRESBEQUERTEIOFFERROVBIPAZY CENBANKACTEFSORIAA g Arg Lys Val Gly
Ser Asp AH"FC}%?%%O 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 AlalThtr Pro Leu Seg Gltu PE[Q Ala Pro_%llgC Pro ,jacPr% 515 gtOCStZCS_ Ar% %I%/tlhg Val Ser Arg Pro
Val Thr Pro LelrSer'la Bro ife Po 536538540 Val Pro Ala Pro rg Arg Lys Phe &in Gin val Lys Arg
Leu Ser Ser 5455505525560 Ata Ala Adadie Rea Pro:dyyGinAspdoty Rra Leu Aspdseu 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 GItPG1y1i¢ Gl AfA Gl Git THPEet Ser885660605% At S8t AL Met Set Gly Am n lle
Lys Pro Ala; SerValser Ser,610613620: Sar-Ser Serd:eu-Ser SerVal-Awgdle Fhe Ayg 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 THrCIES Eeti Sér Valamet Arg Gl Mer Sy S Ay e Thi 86066567 01%§ 16dAsp Asp Pro Ala
Thr Gin %'M{&'g%yé% /ég@%@ﬁg@ AsSR 575680683 Arg Val Asp et Leu Thr Trp Arg ksn Thr Ser
Val Tyr Gin Ala Ille 690695700 Cys Thr Leu Asp Gly Arg Leu Lys Pie Leu Pro Lys Met He Leu Glu
7057107 85728t AatPro SepMal- Gly:Ala Glu Sert Asp Letr Thr He dG Iy SetvalsAla 740745750 Thr
GIU ASp \—ég!l Ptrgt.aAgga.ggtL%lﬁjcb‘LlZ%tI@yg'sa. Ilgdgtlgaé(jsgcvga%l,%f%lyc gttggeggte goectgteatc

20

481 atagagaaasa ggggcaaagl tgaggtogaa ggtcatctga tcgacctcaa aagagtitgtg

541 cttgatggtt ccgtggcaac cectataacce agagtttcag cggaacaatg gggtogtoct

25 001 tag
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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 Pro 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 ARF9G08E8FIHRRIEG]Y Val Phe Gly Oys Trp Leo Ala Fhe Ala Val Gly Leo She Lys
915920925 Pro Val Ser Asp Pro Val Gly Ala Ala Cys Glu Phe Asp Ser Pro Glu 930935940 - 15 - Val
Arg Ser Leu Val Val - I 965970975 Ply Arg Leg Leg Giy Gly Ala
Arg Cys lle Tr?His P%g ﬁeggp\l;éﬁ)ﬁﬂ}l p%%%%éégg‘ﬁéé Iﬁ%ﬁlﬁ#ﬁg} \?%Nrg%%rbo%?@{éc fié pé’(%'tﬂé??ﬂy Ala Tyr
Val Leo Ser 99510001005 BSBI)S AT esdediess & gdigh ey depacsdon dRRS: Ala
201020151020 Pro Asn Glu Val Ala Phe Asn Val Phe Pro Phe Thr Arg Ala Thr 102510301035 Arg Per

Per Lﬁo Ille Asp Leo BGysofAspiring R@eﬁ)@zi&ﬁgﬁﬁ?\/by?ié&%%&%?é Met AepREe H%F?SN? Leo I
Ala Thr Ply Trp Arg TIRLQRR10 Ar . Pro lle Glu Gin Pro Ser Glu Lys Pro lle
Ala 107010751080 Elhyé%iaéﬁ%ﬂfeo Asp igﬁl_%? %E’ %te'%%fﬁép ARG PRFRVEIR/AF 1688366 1005 Ala
Gin Pro Tyr Asp Pro’Rr&hARalL §8'é¥s 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 14303135114 ByiMial Lyadviah Asmigraedendeyssranva YakVahAspPpeAsh; 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 GirbLeu Amn GaX Leu Lys lle 117511801185
4, se of claim 1, wherein said PRRS type Il virus is attenuated.

5. Use of claims 3, characterized in that the PRRS type # virus is an attenuated form of the
15 strain with the accession No, ATCC VR-2332, or a descendant thereof.
8. Use of claim 4, characterized in that the PRRS type Il virus is a strain with the accession

No. ATCC VR-2495, or a descendant thereof.

20 7. Use of claim 'i‘wherein said Chinese PRRSV strain is selected from the group consisting of
AR-1; AHCFSH; AHCFZC; BBO7; BD-8; BQO7; CLO7; CX07: CZ07: FYQ60915; FY080108;
GC-2; GCH-3; GD1; GD2; GD2007; GD3; GD4; GDSD1: GDY1-2007; GDY2-2007;
GDYF1; G52008; GXHZ12; GXHZ13; GXHZ14; GXHZ16; GXHZ19; GXHZ2: GXHZ21;
GXHZ4; GXLZ5; GXLZT; GY; GZCJ; GZDJ; GZHW1; GZHW2Z: GZHX: GZIS: GZKB;

25 GZKY; GZLJ1; GZWE; GZWM; GZZB; Hainan-1; Hainan-2; HB1: HB2: H'BS; HB-Tsh1; HB-
Xt1; HEN4G; HeN-KF; HeN-LH; HeN-LY; HLJDF: HL.J-MZ1; HLIMZ2; HLIMZ3; HLJZY;
HM-1; HN2; HN2007; HN3; HNId; HNIly; HNLYG1; HNNXO1: HNPJO1: MNsp; 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;
LCO7. LJ; LSO6; LS-4; LY07, NBO70319; SCO07; SD; SD14; SDWF2; SH02; ST-7; SX2007,
SY0608; TIDMI; TIZHI2; TJZHI3; TQ;

30



Arg Gin lle Ser Lys Pro Ser Gly 11901195 <210> 3 <211> 603 <212> DNA <213> PRRS Virus Strain
ATCC VR2332 <400> 3 atgttggaga aatgcttgac cgcgggctgt tgctcgcgat tgctttcttt gtggtgtatc gtgccgttct
gttttgctgt gctcgeccaac gccagcaacg acagcagctc ccatctacag 60 120 ctgatttaca acttgacgct atgtgagctg
aatggcacag attggctagc taacaaattt 180 gattgggcag tggagagttt tgtcatcttt cccgttttga ctcacattgt ctcctatggt
240 gccctcacta ccagccattt ccttgacaca gtcgctttag tcactgtgtc taccgcecggg 300 tttgttcacg ggcggtatgt
cctaagtagc atctacgcgg tctgtgccct ggctgegttg 360 acttgcttcg tcattaggtt tgcaaagaat tgcatgtcct ggcgctacge
gtgtaccaga 420 tataccaact ttottctgga cactaagggc agactctatc gttggcggtc gcctgtcatc 480 atagagaaaa

ggggcaaagt tgagfRYadlygic Aictea Fe§acttEaasaXtydedfy tyNE4n ¥igatgdtticcotyysaativ¥scatiste
agagtttcag cggaaaaerg; ggoscgbect 808 tagxoB0ahd 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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