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PRRSV SUBUNGG VACCI NES RELATED APPLI CATI ONS Thi s
application clains the benefit of Provisional
wWae\pEbioeAads on Serial No. 60/581, 350, filed on JeeiEUS2005/021973

2004, the teachings and content of which are expressly

i ncorporated by reference herein. SEQUENCELI STI NG A

printed Sequence |PRRSVEURUNMHNNCGSINES s application,

and has al so been submtted with identical contents in

the formof a conputer readable ASCII file on a

CD- ROM BACKGROUND ArED Wamboﬁssl d of the

I nvention The present 1 nvention is broadly concerned

Wi Thisvpplicatn d4ims s béneéit b Provikicral \ApphinationeSapial &too69/581,350,

syndrone_(PRRS). Mre particularly, the inventiogn.is
filedc@rhd@indd #n thenisagiingresnd epntet gRI&ICh ﬁr%ﬁméssgbp ipqpgporated by

adm.nistration of a vaccine conprising DNA subunits of
]Bﬁﬂ5ﬁ§§l€$%Us (PRRSV). Still nore particularly, the

invention pertains to the use of open reading frane 1

(ORFl) in aDNA subunit vacci ne whi ch provides

protective i munity aYBRRFENGHRSIING swi ne. Even nore

particularly, the invention pertains to the use of

sel ected portions of ORF lboth alone and in

conbpiifbd SEyushédILiolAEAccBRbhie i Odpplib&idnRERM G Beef kubmitted

i n conbi nati on with other vacci nes agai nst PRRSV.
with Bdenticalptanteamtsoif theformraf arcomputePRREabls ASGHhfiterondi €8aBOM.

in the swne industry worldw de. PRRS is caused by

PRRSV i nfection. Currently, there are nodified-live
BA(%ggﬁbgﬁﬂDtﬁbthﬁy@ﬁﬂ@ﬁkﬁqthat, when used correctly,

provi de swne with protection against the clinica
FieldbfSthadeventeml t i ng from PRRSV i nfecti on. PRRS M.V

vacci nes require r h%ﬁation i n the vaccipated.ani ma

. P

i n18¢ BEsseRtdnYREER &s Yraagly soncemed 4t WSSIIFIRIRET GRS frpHlyctive and
eplob BRSO riSRLIER ¥l B SHRASHR i v
of PRRSB i swinepblyithasdministhtion Gl vanine anprisiag BINAcalynigrod PRRS virus

Fut ure Vacci ne Devel opnment; 74 Vet. Mcro., 309-329 .
(PRRSWBOSHL mespuictlagicthe Byantion PrEnp .t%&@rﬂsg b 098 dsfding frame 1
(ORF@ihQﬁFNA Elfolyﬁl? Me VAN pRe Rk técgv&fh%n k}’@giﬁspﬁRléSV to swine.

several weeks arter vacanatlo an can al sO be she

Evert @ofipagicuRRRSthYimegasn pettansito the usbef ssheettdipogiont oPBRE1 both alone
M.Vfrom vacci nated anjmal s can be_a problemin sone :

and ivgorebingticaswith atheg porsiens Rathe RRRYV Heae®e (i itk yombigfipa vith other
in plac§é§8u9&event sheddi ng of PRRSV M.V from

Vaccipisg dpit ani'mal s to a PRRSVnai ve popul ati on.

Al though m'llions of PRRS MLV doses have been used

wi t hout issue, there are also sporadic reports in the

Desdription &f thed’rios Atd the ability of the PRRS MLV to revert

to re virul.ent . wild-type,strain of .

c PSS Sriicas mdhpPuitanaiby Sdlint PRNS s cptged by PRRSV
infed¥ORSCRirEntlyeMRESHOMobBicl 1ivE b &ItGRs (Y. &) al S RbRaR#, Whérithed correctly,

by utilization of a vaccine conprised of inactivated

proviziRRSviué mith piotestioPRESni\he chibigel disgase gewdting fhas PRRSWninfection.
e PR e b T AT B o
effic éigﬁﬁﬁgqe' ;’Qsp\%ﬁgét’ig HduB&l EBRRADROS AL, K. B ?ﬁ&@rogeneﬂf:y of Porcine

ccor I's needed Inthe art 1s a nethod o
Reprodactiveaind RespirdonySyodrome Viats: dmplicktionsl fard urteat Vaccine Efficacy and

protective inmune ¢ onse, W_tho robl ens o
Funf, Yot DavelpPHOmRIS SAVNMLBPo B0D R, 200uR Sty sush repticaton

V. ; [

presgits pRBIAAEHL e O bR WL S5k el b BBl B MRl wecks after
vaccaatios ehd caiRtioteated toTothte PRESPOASEt vEEMMBRYhERhetiding of PRRS MLV

I NVENTI ON The present invention solves the problens

i nherent and the prior art provides a distinct advance

in the state of the art by providi ng PRRSV DNA

vacci nes. Theoretically, the DNA vacci ne plasmd

expressing the PRRS antigen serves as a tenplate to

o - [P o NSNS R "
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(i.e. like a PRRS KV). The protective inmunogens
needed to induce a protective host response to PRRSV
wa@e@onatioknown. Since the PRRS MLV can i nduce BCT/US2005/021973

protective response in vaccinated swine, it is thought

that the replication of the PRRS MLV in the vacci nated

ani mal nmust induce both a st¥ong hunoral and ~

cell -nedi ated i mmune response in the vaccinated

from eaticinated afiRkdls cfnRRRPYOern adsend seving ieeds thpl doowt hawe good biosecurity

machi nery necessary forPR iLcation and generatio
measiypS sy 8 et SRAFING 46 PR V) Uy oem e SngrA R0 & PRRSV-

rrent

h naive%ﬁ%]%té@ﬂ ?ﬁeﬁ@%% nllt{jll‘rl‘&{s O&W§ ﬁi&%&f%e H’e@xﬁ’{l%eg%%out issue, there

edge on t

are al§$ §pogddic dpofts Ot i liseratireR@rte thiveabBétp b thedRR R MILY to revert to a more

~ Respiratory Syndrone (Prrs) Virus: Conparison of th
virulex vild-ipe sirein of RRR SN r dfsermpis (o glys s prabieme oy PRRSAMEeshed and

' possi@fp &\:ielrrsﬁér(l) %gir&%ﬁ%egﬁ%et(ags%bolge)e g§g$ﬁ%lﬁﬂ£itﬁﬁso?eiqgé%gﬁ1@ comprised of

nogens 1 n other

inactivhted PRR&iihis €iSe. PRBI KIWY. Hbwaver, re$ohfehadiad sitivh fBasddpite the fact that
Vacci nes: Principles, Progress and Prospects; 18 o
PRRS/KOE careinplgee 7 Brong bompial respersean var¢ingted iswinse ife ds ppt: ¢ffective in

PRR he activi.ty of the viral replicase nmay provide
preveaﬁ%lsé{g}{%ﬁsgqﬁlﬁg%ﬁ{sgagﬁ ect as the replicase-associated

an{ dceRMSe] R veh R X HBa&EH thbdrt R rhdth @61 vaBeifhtidn ¥hdGRtEine that could

The replicase-associ ated anti gens nay serve as "danger

inducs ithm ptatectiye mmmatme desponse; avithost thecprobletns asperistediwdts PRRS MLV.

AT MR O A—
and “ﬁ#gﬂ@hﬁée £ RencRalaY ERM A ardiniindREsrE.Y can

e protection whereas a nonreplicating PRRS (i.e. -
i nactivated antigen in PRRS KV) does not confer

protection from I El i 12, 000

nucl eotides in Iéﬂ@b‘ﬂ%@ﬁﬁﬁtm&iﬁé ection and

a | BlVel KRS YiHebdnt 68 thePrfof bft Wrdvides a distinct

Tﬁ&giﬁéﬁqﬁ%@@ggug%ﬁe%rw and arbitrar ieﬁiy 0di villbdevé eusr? SHne
advarica il tieneeitt of tixemt by psoviding PRBGV EX6A oncdinds: dFheoretically, the DNA

| muni zat i on,(Eng as a.tool to deterpine th

vaccipg plagritieyRres g e JBRS aBHEterehas PemrbiiasynikesizedRRy S antigens

i f | biYcBvSlFRbdlicating in the animal

o SO 0 o BB LGB o n i

(i.c. liknd PRRSIEH).t The pebidctilvs iremenogens acdded to inductat protettine hidst response
i.nduci ng an i nmuyne response

any fragment is capabl e of pol .
to PRRS&M@ nefknana.- §&}CP§/},‘C RERSMIeV £40 indycsA Rotosia s i5sRqnsfin vaccinated
. 15(8) Vaccin 13- I : b .
svine, BSE TR e RRCRORof ETRN AT LR ki D M e
both 4 EonHRGIRAHNE dellabedifed irUbERspRBP QNGRS at cn&RIFhnimal.
-generated proteins are essential for protection from

PIRIEF fPRR %Y gecodes for herenligationangchinpsynecsssaryioePRREV replication

o TGRS L P DI,
comp%%é{':ﬂlhg @Rﬂ%pﬁdf%sc%) %%ﬂé\é}& (IR, état. Curddh@ Keowldige 5h &R Seluctubd Proteins

region o is nearly 12,000 nucleotides in
of Poraing Repraduaitven gnch Regrgiatory Syndtonse @ruse Virso Gonmrgrison of the North

Amerlig g B0 Biesr LSS LA LT REPpbog BRI, The ropticase-
encoc}%ﬁgng&gi'hlg%éeﬂrloght YPiSe 18338 unBkerksOn BI@ Akt antiR! (&G 814l DAN

ections’to betTer ensure adequate

and RaXpsResed §accifiea Brinaipbass PofgrédRiahd Préspectss $8 dacting 765777 (2000)).

I mmuni zation (ELI) _has been enployed as .a tool to .
Wherypeedk igipfected &/ithy IR ReY the aFWrﬂfé’é%glr%freR}’aﬁaF%’E@y provide a powerful

pat hogens. ELI enploys that shearing of the genone of

a particular pathogen into small fragnments. These

smal |l fragnments are then cloned into a DNA vacci ne

vector and then adm nistered to the host to determ ne

if any fragnent is capable of inducing a protective

I mmune response. Herein, the ELJ techni que has been

o o o o [ R 2 '] o e o,
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i nclude up to about 9,000 base pairs, Mre preferably,
the ORF-1 portion will include between about 21-9, 000
W@ eovbiogpiezis nucl eoti de base pairs, still nore PCT/US2005/021973
preferably between about 21-6,000 conti guous
nucl eoti de base pairs, even nore preferably between
about 21-3,000 contiguous nukl eotide base pairs, still
nore preferably between about 21-2,000 contiguous
adjuvantteait iad ehd@pHcagserassoriatdentiparserg exyiressad dyribg indesion of the cell.
about 21-1, 000 contiguous nucleotide base pairs, stil
The Wgh@asgﬁég(@}aéqg GERS WBBNSAW danges § ngprgq%taé in transfected cells

. I ' ' r I :
o RS R 03D B e socied
“dang@signplst teuld bt ¥ kbefadwe h WipoPRR 8 MIIV Garcimdticegprotestion whereas a non-

nucl eoti de base pairs, even nore preferably between =
repliegtipgtPRRS H5e.cignet vilsduantigge e SRR Kok dogsangtscondgr protection’ from

nanoLe pr ef erably between about 21-50 contiguous
ChaLEEE eot i de base pairs, even nore preferably between

aboRF1 24 néRlyC PNOOWHEISHALS i RhEMewhieh endk@k teinsfeétidd and adequate
nore preferably between about 21-23, and nost

expressioh & agrikprystic celhdifficido Rhug, LRIk Wenssaventigly aed arhirapdgdivided up

. ai.rs. The protein resulting.froma of these .

ino Gl scobit B Gnlreb 0L sy TR e REED s 26 determine he

protebfVeEith @b geAf Yol BAth&Ink. BII §Hearsané gédddiB &Wpatit@dpathogen
of PRRSV could be used for purposes of the present

into snmalkefragneents thetwere etoned intp 9 IPN Afvaeeingl veatonand thersafieriadministered to

o nos b 6 55 et SR SR B B B pmsion e
Barry WdrRRt 8o \GGoRlis VAREhHES; A0REI0Vhidite, \RORLI0S(195M) I8k Rrably, the

vectors, pVCl650 (Valentis, I'nc., Burlingane,
imm@elredponse ia protatii@z 2Thg A Bhtiddriapeedichied ox dindkhyphighesi¥ dldt host immune

: d 3 (Invit , _Carlsbad, Calif ' .
respoB R PRI SR PUFLPr O 47 SR A0 (B eGP RESY Challnge. I

relatigéélg %?}%%gltﬁl (el HS r&i&’rﬁ?@enggc.ﬁn%%f SRSV GREs 870 a)’DflI(AB\ée'l_chine vector

i‘on portion . ovi ne grow h hornone
sinceahesh ORI gngevilomh®l/myae nfitiebiides ikiiigth. oAshbied apove, theedze of the

PRRSV proteins could be expressed._ in insect

ORFEggiani PR isgieay 14,800 migigopfes ndengthh A7 aging o pepdon of this size into
X i i ..
+ DB PEERE AP oy BUGL BNO S Eaproelf o R cpprssion in
cukatybgseel0fAkstdihgly /it Wacesseitialpbrealohe AR fegionghti®Gimaller sections to
sui tabl e expression systens and vectors, that can o
betterfinsereadeqyatesxprassion efalbareasof QR - BRmysiorEibrary Immunization (ELI)

eukar i C . I > ' :
s o oS R s a PR Bgmggens. =
empl¥REhAKhedring of tﬂeegﬁh@{hb ofa phrtiédler pakiwspen irko viekil flagflentb."These small
one exanple of the present invention, the PRRSV virus

fragmeRtsP@8 thengloged inte @dDNy vagsisienvegtar snddher adpithstered to the host to

resent Jdnvention. ank.U37392 was. used to generate
deterdieg B AR s PO oTan g 2 g e L PR e L TR, e LI
technicﬁxe%; bBE hRaiflcdEfoP BSR1A RS of 2IPREDV IDI0AS/2ESRE Bht ifequentially
size from 773 bp to 975 'bp. The cl ones were designate
compriséd of e ORIt kreacoding wigitn of diree PRRSSE@end@ndlo . Thiy nisdiodghas been
. 939 b one B (SEQ I D No. 3). being 957 .clone C
desigpaipdyd SR SCap AL SR M B GO R s T FoRg Barfoed
9 1 o K ) . hei ) 10 | .
ot ol QAR seCiifith by FEE Rili b REARF LRS! IBRIS Nittsgg? Vaceine,
36281364 h 2003)) that, used dreeentird SEB1 EEZidinas HPNevagii®52 bp,
clone I (SEQ ID No. 10) being 917 bp, clone J (SEQ ID
No. 11) being 972 bp, clone K (SEQ IDNo. 12) being 966
bp, clone L (SEQ ID No. 13) being 783 bp, and clone M
(SEQ ID No. 14) being 774 bp. Clones A-H are from
region la and clones I-Mare fromregion Ib of ORFl.
Clone A utilizes the authentic ORFlI A ATG start codon.
The remai ning ORFl clones had an infrane ATG start
codon added to their five prinme ends. Each of these

o o g, T ™R I A
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I n anot her exanple, clones A-Mand clones of ORFs 2-6

were cloned into the rVC1650 expression vector and a
waeb@am®ofies ORF7 was cloned into the WRG/20 expPE€RERZING/021973

vector. O course, those of skill in the art will be

able to select suitable vectors. Additionally, the

nucl ei ¢ aci d sequences of thé present invention can be

produced by standard techni ques, including, wthout

| | Maccndsoof, theo present nipvergignacornpringi paytiomu b JRRSY sORKh calone, in

comlblarflt%g glléth ot %rﬁlggrﬁi%]gsls gf,] W ﬁ@%ln € %gr,\l‘lﬂgégaru ghtg e%ther compositions
effecﬁ%’ 'ag gitfl‘érat!n%aﬁﬁ PR SIYRINSE th @{RS\I’ Mnﬁegﬁ’éﬁe nf?ﬂlﬁlﬁé %*E’ﬁe)f PRRSV
9

even nore preferably at |east 80% Stil
vaccmes eORF fpertidils yuseful foe patpoS&of thy presenirirventioh aradi gufﬁctlent size to
| east 90% still nore ref erably at | east 95% even
involgR, ATk LIBRIERG FOSBPRE 4R an @ag%a GBI ViRG e YAceingr Alspigrably. theapertion will

1nclu8g %T) ﬁgb(gﬁ? §R)Pg Egﬁ; Gﬂ;&ﬁ% %e?pge/%ﬁ%gg ‘;@%F q&%&éﬁ’ \bvmér%%utde between

about M/-emoo @Bntiguoudnecleside cbhs@alxtsmlmne@quetablwmwm about 21-6,000
each of the clones A-Mare used individually as
contigeus IEleobiAp bAsnPairsARY Framercapieiarahiy ﬂ@ptzf@@nvﬁbpﬁt %é 000 contiguous

nuclegggﬁ% Spg}é'§ %ﬁg'r%rl] ge?é P&g#@%ﬁ%ﬁ%ggﬁ ?1(5 é?&%lg{]&%qﬁlcleotlde base

pairs! 6vaR sElRE ?i@l“arabl? béteengBitut 2 BU D00 aneRess nhdMotRISASI Padk, still more
I ntraocu i ntraperitoneal, intrarectal,

preferab@ym@n@bwt 2{+$0P gortigaous mqq:ﬂqo@ggb@sp paias, § even more preferably between

o] LSRR SFR5R OB ARIS DI A, R B SRITARIS bou 2110

contlgﬁﬁdsaﬁﬂ!ﬁé‘dﬂﬂd@ rbasé WAt @J&ﬁ%%r@?féférﬁﬁl& adwedn abdut dBST75 @@ntiguous
6r necessary, booster inmu zatbns may be gi ven once of

nuclestide baje painsestilhmoyapictarably eeyagal abouta2 k-89 contiguous nucleotide base

- pains Ry e e et 25 Gonu MUY BT RE ARG st more

prefeldbl P Odh BbEt X166 Fmbs p&éf&*a ?@Pl@a@ﬁl%u@ﬁl é&iﬁ%ﬁb&s}’nucleoude base
after challenge w'th a virulenf form of PRRSV.

pairsab¢ peﬁmgme@g difont 41y quees these prefeeretliportjons mﬁhmapartm&the present
e DG AL SRR 5 B2 o
) ones
ot g ALSASRd RS REERS B P o fatashones
f dI‘Heosaiemmir[mmmﬁrffs)t daarbeudonsgl into & smGabém«txprﬁQRﬁiWector Examples of

conval escent sera, conbi nation t hese cl
suitabl eYestare dn¢lyde AdERRYIMS WACIQIRe S {5%’ MeCioRy \9533150 ((Malentis, Inc.,

ep [
Burh@%%éré?ﬂg&\?%duah Jagra)ﬁﬁ?con%eha onlg&laclsN escri r@ %hd pcDNA3
(Invited@ve Cadlsbad) SCdlifoimi) O NSofet prefgred f/d.ftt(ﬁ’s heomt£RR0S Jin@iediate early
PRRSV i n vacci ne preparations. Suitable ORFs include
cytor@gakwgm Prompotgn dalieh AaApect Pely-a wtenpﬂfa@@@ POTQRy (8- Bevine growth

hormBP R@/Gl%épr %ﬁa %og&ghrﬁgrrﬁ(gn \g:l-# | ve onp ﬁg \{lﬁr%e%%ﬁfSV proteins

could HHB;UpﬁesﬁﬁSﬁ aReet d@l’l*c@ltu&@sin@efo@@ﬂample fth@Baduﬂth'ﬁBBﬁMessmn system.
ORFlI "DNA. In yet another aspect of the present

Such ipreteins coHd thembecoabines! witlhon adigvanyend adwinisiersd c 6 ¢awse those of

TR N A e R
exp re%QHH bf PERuPRREISORES ﬁfH’uﬁch@Bu@Eeﬂ%R@%&% a@)‘@lonﬁr{% the respective .

preferred fornms, the vector is a plasmd. Preferab
pomdﬂse)f @RF(]J iofo mﬁu@ﬁl@%ﬂpﬁﬁﬁbn Dbionithd orfeanvaticatof Itmdbnéﬂs Verified.

nti guous nu eoti des from PRRSV Fl, ' sone
o 1B PBF PRl RS DiesRn aierfich U PRRAG paros V-23ds Wistocted for use
conti guous nucl eotides froma sequence sel ected from
the group consisting of sequences having at | east 85%
sequence identity with any one of SEQ ID Nos. 1-14,
and conbi nations thereof. As with the conposition
itself, the percentage of sequence identity and | ength
of sequence can vary as descrlbed above In ot her

Y . o o o o
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of the invention. This would include the plasm ds
created by the introduction of the various ORFl
wo e@goe21bs not ed above. Preferably, such a cel PCostods/021973

contain a plasmd conprising at least 2 1 contiguous
nucl eotides from PRRSV ORFI DNA. In other preferred
forms, the cell will includ® a plasnid conprising at
| east 150 contiguous nucl eotides froma sequence

in accosdapct with flregresehtengmoiop. Gentwink UiSAg0Df aumsqdiepeaerateahsi avgrlapping

clone?ltggbﬁ%it ZE Zﬁ%‘e Rrt ﬁ?%i%d@ﬂsrll pg%gase P r§ ﬁ%egost?ﬁ‘grrelln%ed in size

from Bi$h5Id &% Bé)o TR cl P?w@fe%ﬁ%ﬁal&h@ with @heclgi!térs WM wﬁﬁ’ BRAE 2E(SEQ ID

a second portion o sel ected fromthe group

‘No. 23 beiag 989 bp, addnel B2 é8HQ ) N B) lgamg&S?rinp: cleat CASEQ bNp. 4) being 976,

aPRRSV_ORF ot her than ORFI st 21 .conti.guous
cloneyio (ST ARy 3 bee BREPD. chts B 6THR FNeoSLOREDARD, clone F (SEQID

. No.7 Bapgbg@gy zcl&{%ﬁ% E’sg'ﬁgéf[‘ﬁ) ﬁ&ygg?ﬁg%gﬂ g}g%ﬁfn@t}? §$§H§'N’=&§ 8) Being 852

i ne m a VI
bp, cl&hid BISEQID RRFiiﬁybmhg 9anbp, hﬂne&i{SEQtIDQﬁo um;abdaﬁgmlbp, clone K (SEQ
i nvention ngmm tions of the present invention

ID Ne,d2) baing H661eR. isas LiGFQIRNp k) bere B3 b, eslwe M (SEQ D No. 14)
belngr’/eﬁpog)n t %ﬁoﬂe@ [é‘ﬁ % éf‘on?lc‘eg:@l{ ha d I:lgﬁestﬂ@l[ 418 ﬂ?)n? {‘e%lon 1b of ORF1.

rev 1on oOr e sever

Clon&AQfﬂﬂf&b@ﬂh& aamemswmﬁstmmdc&wnPﬁlﬁsvemmhﬁfgt ORPF1 cld¥@s had an
sitions of the present invention %lﬁsl ncl ude

mfrarpmgﬁ‘ﬁﬁa%@qu@aladgledé@ éla_qm fats eiracignds aRed ofdlase clongs were respectively
clonef} Jitprifs PAF BliRtston, iyotTREGHBNN s Yefon Rttt B impmediate carty

cytoreB3aWirkdproRRtedahd fefoR! S adddifectseh@étREsidvhbf BRIWEIBHs PRRSV ORFs
or nore pol ypepti de sequences or two or nore

in eulpwopn@cllse oTawial prayyiden oé”gnnatmxmbgaréang efchraoneeandevhiemmagion of the
1 ‘g%% gl ven uenc Cfﬁ conpared with the reference
nucleQiids sefEence gx Wbeels 8’(1,?11‘? 9 s determ ned by-conpari ng
the given sequence to theqgpgfel ence sequence after the
sequences have been optimally aligned to produce the

hi gHYRRRSY (PRI adb Seguentiah@pression Libyary Iyﬂm’a@a@@t(@w ﬁbdes

by the[natch Qetween stnings of such SEquences. on _
sbich alli gnment|, sequence identity is abcutis&ioned oriF reaction
ppsi ti on- by- posi tion bagi S\ucRotgie spah be Fe:we;p:fa}a&@re following
! i|cal." art] cu QSi n | at_t hat .

SEonglﬁﬂcn,glfeh nuc%eotl%de gone%sm he"% i reSiJues |ar Enstection

ID | d&RLY gal (basThg t otlate nurrb§$73®? assﬁqwc‘f)o ﬁlrtViQiﬁﬁO and | using procine
| depkd 41 esirdys (then divided by the total nuER&Hn Of| anti-PRRSV
nucl eotli des " or| residues|in the referente sequence to
gi ve %|sequende identity. Sequence identi t"§i€an ple convalescent
readily cal cullated by kmown nethods, inpcluding but nokera
rmteg T Nose _descrijbed in L,orrpm ronmat__Noigcutar

2 Bj olfogy, B%?Sk, AORGI2 ed., OHHEE University Prgﬁ ®
New York(1989), Biroconmputing: I nformafics and Ofe

3 ProBects, °8ni tlh, YBRA2, e i c Press, YNew York @
19 Cgfgputer I SIS of nce pata, Part |

4 S‘ : ?zlsl)r {—ahd G |yff i ﬂ%@g&gﬁ nr*lc Llllrmnn ru%c,e

5 Newnle se954( 1094)QRFSequence Aabywi s i N Mol ecul ar ®

ol ogy, von inge, G | Academ c _Press (1987),;

6 Seqfiente N9l usi OFlPner. G B3RP, M |and Bevereux, @

7 J} Peds ,95]\,(1 St oqjgl;qg Priess, sPlevkgyor K 199_1), and -
C"‘Fn |L| u, || Y Tru LI pllcul, D Y Sil Al\vll J v Impl t cd Pv”c‘u h Y

8 4)8: GIOT73 957988), GRFeat eachi nifs3-6819whi ch arev -
Tncorporaged rerel]ﬁ% by re’re nge Preferred nethods to

9 r mlne®t*he [se ' edp(:ignp thvp ®

the | ar gest mat ch betmeen the sequences tested.

Met hods to determ ne sequence identity are codified in
publicly avail abl e conput er prograns which determ ne
sequence identity between given sequences. Exanples of
such prograns include, but are not limted to, the GCG
progran1package ( Dever eux, J., et al.,Nucleic Acids

~ NN O A PN AN N A NN I AN AR I 1™ A~ A
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except that the given pol ynucl eoti de sequence nay
include up to 5 point nutations per each 100
wor@eeotibsles of the reference nucl eoti de sequePCEUSI005/021973
ot her words, in a pol ynucl eoti de having a nucl eotide
sequence having at |east 95% identity relative to the
reference nucl eoti de sequende, up to 5%f the
nucl eotides in the reference sequence y be deleted
LI i O Gt ) e il Wt W s
11 r ef @r enjce 932quenceRimy he i ngd4-p6d | nt ¢ t hevref erlenceveake
SEquendge. JThesg nutations of_the refer ence sequence
12 nhy Kocdur %8 the @R 31| t o5 %osi 1i ons¥of tHe

13 r ef gr erjce 7gqicl eot(blg:elbsec uenqg539|il3qg1y\/\h(=re bgt ween .

aco ol HEE S P
TOST L etrHad pUJT Ll \Jllh, t IIL €t JPCI DUU e+t net

14 | ndivvi dual’f4y amon@rHibel ¢ot | dB88-1207t he | ef er €nce -
sequence or 1n one or rnore cpntl Jogg roups wthin
t he J eﬁvétg@n%ltoggéﬁ smal‘lcrl%ﬁ%lf éoq‘éij B : 5 nﬁbﬁwmrﬁ)t i de
hav a given amn sequence haV| ng at | east,
for exarrpl e, 95% sequence identity to a reference
Each péition vas itltenagidized evariotis ¢canbindtiing edweh as aloheirgvaceine preparations
am no acid _sequence of the pol ypeptide is |dent|cal to
Compflﬁégpﬁfeépgﬁcséfggd?@ence except that the gi ven
Y q
;i? ér?o%ﬁérjqumgger ElBtlesA %énd A6h4de % o? %ﬁé;&lr filodhe 2 pVCI650

I ons anm no aci erence

expredsionPectéd £hdeElbe e ORFT Wad\@bnsdntsthe WRGR@eRprossidvesttor. Of
pol ypepti de sequence having at |east 95% sequence

course,dleseiof kil in theaart wilkbeplle tcas;ﬁl% suitable ‘éﬁétﬂ% nddditigpaltyp the nucleic
cid resi

weid it & HRP B RENEp T b B0 pb SO L s, nctucin,

withoBTiriat % ¢bmifbn Molkdiaetlofhg aﬂm@gteneﬁs dnd biferbiealaUelefc abidynthesis
total nunber of amno acid residues in the reference

techmsleemenfer paypases phther present mmventionn IPNPesagperces dguimgeas. least 75%

ol 2R PR e 5o TEPBR PSR, e o

prefefaﬁ%%ft%h%?S%‘ HRnafbe pRIGIBRCE 16a5 VI W BoRG¥RaMy at least 95%,
e term nal p05|t|ons interspersed either

even mnnb prethuraly ytt foasin?B % embrtupsierably hteleaﬂf%)r%a Aoé an;tmﬁ@ebly 100%

e eSO S P OB P SHEE AL Pk B
Wi 66 ApectRithd g&ﬁ‘édt Sfen€iod, feﬁcfh né @]&%@i M"?M' HE g 1H8&v1dually as

acid substitutions. However, conservative substitutions
a vaceine coniponent] uAleithadsara inmtwtizedheith die enovims hy aslaqmetmtmn by any

: identity. Simlarl seguence as u
convertpRal meany. decappicso a%neﬁﬁf&%enec{m 'afg%%?lnﬁrﬂa trH@l intravenous,

subcu a%legtt em?aﬁ@lsetlat R SRARE NGRS entene%tlﬁtrmeee %ﬁﬂ%&ﬁgﬁﬁl  jntranasal,

nore sequen es aré€ opt |na

1ntraga§:ndaismtrab&€healb aiteapulanshagalp or ﬂr}ecdrmﬁmﬂdmdhekeof Preferred modes of
necessary. However, in contrast to "se uence
adminigfeaion ege intrampseilarstibgwaRsAus and tdnaseh s desiad it geggseary, booster

’ 1mmup?]zlé{)’ {nhsgir‘r%a% %}Qgﬁ § V&‘g?&egaq 't1%{e'§]apt/e{rﬁ>u§ grﬂ&elgﬁ? Altfeg%rﬁﬂf(stratlon of

aln a polyp
such P 9hooins; lagahirendR¥pdige DGR UR rtﬁe aﬂmla@gwlmaah signs of PRRSV
reference sequence, 95% of the am no acid residues or
1nfectmmcalr®@du®ésn ingidenee angfas sevissity aftsy gl@ait@egwgh a piplent form of PRRSV.
rvati Ve substitu

o Mo ke i EFO PR BhiE B g PR Tergagmintstered

to aniffalsis 8L REbEASSoVEP Shiéh RHindtidas ilrle tABloR o€ bftthe above-referenced
resi dues or nucl eotides, not including conservative

clones (Brstisebine 0f thesaclotes (AB . dhFe s etrblénbeltqdmp IBA reaction following
inserted into the reference sequence. A "conservative
substitution" refers to the substitution of an am no
acid residue or nucleotide with another amno acid
resi due or nucleotide having simlar characteristics
or properties including size, hydrophobicity, etc.
such that the overaII functlonallty does not change

- N | o s I T
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to the enbodi ment bei ng described, single (sense or
anti sense) and doubl e-stranded pol ynucl eoti des.
wO Bvosonties " nmeans aDNA sequence that regul at eSPCT/US2005/021973
expression of a sel ectedDNAsequence operably |inked to
the pronoter, and which effects expression of the
sel ected DNA sequence in celTs. The term enconpasses
"tissue specific" pronoters, i.e. pronoters, which
transfdcfies usimgpoeciaé amlmHSﬁé complatestent B4, s@ybisatensovf] hesenclones are
specific cells (e.g. cells of a speC|f|c tissue). The
prefep@ﬁmraﬂlggos(%@gﬂ@ PEFCRENYEHON| eaky” pronoters, which
r eﬂuar%tﬁ {fs‘b%&s St B Pleséht Siﬁjve:‘?'&lt)f'?dc]h g{ MTBditHeY ihdl {aﬁally or in
Ssue, cause expression in of tissues as we
comﬂfﬂzﬁldn@ agdascsbe& AbOVED aksesd hoaerhbmsmmssmeh: bfriee ORE(s) of PRRSV in
pronoters and pronoters that const itutivel yexpress or
VaCCItﬂh areparabions, d@l@?ﬁbIeeO({FS tncludg RISI-6n | evel s  can be
&1@8 geggsggct d)ﬂ%n ngs%%{/ 1|119611t10ﬁe}9ﬂ§8{/raﬁ21" BNL g%%}r{bl%{ed%ﬁh another

an expression Vec

’ PRRSV%&U@@ tPréfetdblthe ﬂh&;ﬁr@ iSefbdetidle ﬁfﬁﬂdlﬁ:ﬁx%htﬁﬁﬁﬁlﬁe&@d@‘éﬁﬁ prior to the

"Transformati on", as used herein, refers to a process
admnmnMMh@HRBSNeﬂRFéfgéhotype is changed as a result of

| f
oy amotiRRsr R R ofose R on PR L B prdtivia, S ortifuccordance
with e gf%s@ﬁt BV RERS Ind8rte therbint fhREIINA @bt @&itved $RRFMe vector) that
ession fromthe transferred gene, the expression

compﬁsesaatmasm padrtipn o BERREVQRFbPMAo fInprefpnred kirms.ithe vector is a plasmid.

L C g T T

d tik@gr,
PR EYEEE DAL ST R OISR 1 Rl 80050 i

nucleptidésdrore d ssapeharselested firoppths grovp conwtl,ngaf mqublmes haumgiat least 85%
capabl e of extra ch I Pr ef

sequepice fqsmEtaVish g 8a° eégg&s@“@w R binafipns e fegh As with the

com;fb?ﬂ{gggﬁé Sﬁfe r nt%lébc}feée ?&gé ‘i@entt@y W‘M Eéehgﬁh &Y s u@nce can 'vary as

ect S ca Irecting t expr essi on of.

~ descrifededova Bhbther prufsrral formpeahatestet furthien k«m’lpﬁses a second portion of

referred to herein as Xpressi on vectors'”

PRRGY AN A T h@ﬁ%@é@pewww?%@ fgrm the gr?trycqn.%wtle%%aﬁgﬁﬁontlguous
ol AT SRS ZORIEL 0 Qe R10LEDL BRI Siipids trom

ORF! 00ftb cofbiiatiohd) theteifl e embodingenty aaeingoin Iaddmdn:thH leentiguous
chronmosone. In the ghesent speci fication,

nuclegtides' i §PRF brthesgselinpeledtiden arr dishngt fa@ntthe ab eaétrﬁld nucleotides
conta;irf]egltiﬂ gteerf%o}‘?th)eo oréo&]g%ns A uc WAOf 1sea?stootgefe}4§8 thoalt gqseeﬂR%?SV DNA

as p I COMsm
used tdécstidit e %&Qirh@ﬂerﬂ‘dﬁfﬁﬁﬂﬁ@ﬁhleﬁﬁstrdﬁeof PRRSVEd so as -
to bring about the replication of the inserted
s etymsher asmase of the erﬂsmdnnveatlm ergpdenhstes hopicellgieonigiping the plasmids

ot her .f or 0 n_vect h er
of thEireudrint T dieuid BB B PRIt L Y B Rl Panctina of she vasious
ORF$ Y23 80HE Molad ABBYET PreferfB)! dubh @&kll Qfbul@ Eortbl aeﬂ)lﬁsrﬁi‘%l' enprising at
or polynucleotides is any nmethod that results in the

least 2 beontiigiious mutleotidesdromBRBSYIPRES DNA . alnrothr preferses fdrms, the cell will
| d I I | . i fi [

it gAY G o o a0 B oAb Bl aped st from

the gl%ape FE%B% oPfeqReflis hgt fig A9é 4t 95% RYWERHEIdBRY Y $8th any one of SEQID

ecu 't near anplifTcation) t hods of
Nos. a+idl bfd comtbiotions charelst. ﬁlhlmlboﬂhymlﬂ‘emmfhmm thregAasnid in the cell will
(PCR) based on repeated cl es of denat uration,

compsise GoeRAdeRATTiaR of MRFETY A aPlerigd fEamm the Sravp coRsisting of, least 21

by thernophilic tenplate dependent pol ynucl eoti de

pol ymerase, resulting in the exponential increase in
copi es of the desired sequence of the pol ynucl eotide
anal yte flanked by the prinmers. The two different PCR
prinmers, which anneal toopposite strands of the DNA,
are p03|t|oned SO that the polynerase catalyzed

oy . " o o o
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replicase nethod, and 3SR Thet eachi ngs andcont ent of
all references citedherein are expressly

wo p@enprpat edbyr ef erence. DETAI LED DESCRI PTI ONPCFUS085/021973
PREFERRED EMBODI MENT The fol |l ow ng exanple sets forth
a preferred enbodi nent of the present invention. It is
to be understood, however, t8at this exanple is ‘
provi ded by way of i |l ustration and not hi ng therein

contiguous mldb@tlﬁakfemmasPRélSV QRFathesthan SO adeast 2t %ﬁﬂtlgs;@l@pwcleotldes

fromQRE” ah CGRPITRHRY P Bloa FUSEePNe DXL e PG Yo B herate the

plashREEARAnG 1nttﬂ@c§ﬁ|§%¥n9&f‘ﬁ&ﬁ av-ml?en@%(t@i{m lbePRREAN With 40
PRRSV-negative m xed sex pigs from Spring Prairie

Colm aygthédaaspent ,of Vi ﬁl@m invElngomi agmpmentlens of} theeptiesend finvention are

geat t.h |n|t|at|on the study. Throu hout lLef

usef] tl%lag?tholdﬁ Hhegadugsmen WP@@E@B e%‘ﬂ}@f‘}né 7% Welhes tpyihe complete
[ | I

preveitffi £ TeARRAIAML QL] of WondiiofPald (bR Baused by PRRSV

infeationet een cDNA cl ones were generated fromthe PRRS

virus. Thirteen nglA cl ones were genera ed that .
seab% ﬁPWﬁP?lﬁlo?SeBﬂ dﬁ?seflﬁ@"é?féﬂl ay dnc) mﬁf:ally acceptable

RSV genone. C one A utilizes t he
ad]u{é%{t%ﬂe%{‘?gé’ gﬁgﬁée%&%erﬁ ‘art codon. The remai ni ng
ORRLs akddhegdin e fddlowhn 0dgnitbrizad 1l appliT S5 eduahte KIOARYY” as it is known
added to their respective 5 ends. Al of the above
in the |aﬁrré£@rs/\r@raere#9é@a@ep ibglavopn ¢We 9e &0 PelypeRtidongaquences or two or more
pon]BLh o m%ﬁa¥g&t /3 8\’%? encTPe(eg/u&y Gl %IO ogm% Qé’qg&g&ttglbe compared

ear onega
withithy ﬂ'eﬂﬁ*er{éetsétpﬂhéee CSeqﬁé}ﬁe CHRIBSS u@tenﬂfnea Becord arﬁig&hé’giﬂé\/sequence
ORFs in eukaryotic cells. The six additiona
to thetefarenceseqreaseaitas thesaeuapreadave beapcptinsily rahemeéi ta pmdpse the highest

6 d 7., The. ORE
degrfgeqiinse SmSEY o 4By o Paribedtsgh B R hahseauences.
Upot §ich@ligRUEAE SueR@GaditRelisahaxRined 8 2¥3zitibnARDSos¥@E basis, e.g., the

cloned into a simlar expression vector designated
sequitREy 2 (fidemhieaiREAPR0iIcuke povition i ot thatrtcaitios, 11hh au¢laotiits at gmino acid

residfiont (LT e ool GRS nel iy lits 1 b i &ilpy e o

numl%ﬁ'tcﬁ Rclaoaeed B??es‘ﬁﬁfe@ ift Bk &Erenfe S FBALLE gite- %%eqﬁélﬁe identity.
19". For the Al -19 vaccines, the aforerrent| oned

Sequchmdsntiw icen bk wweldylcalculatddeby\/hlce’m inethodscincludi®eas0 not limited to,

thosGReTEN oo P A ler R 1P i Ry oo Sfmapai.versity Press,

N PELSAD BTl o ERPIRSSIT AR ) . c. Acwni
PressyNeoi Yok ( ]IEB)?,&ZO(!ﬂ;ﬁ@é})AﬂaQ/swoé Seh@ﬁéh‘@atafParHs(ﬁﬁﬂ’in YWeMORRd Griffin,

clone with calculated alumnum.in a 1nl

H. Gyeds. fHHIal@nafgw ﬁ%e%kﬁgqyéé%%ﬁ)o&cawg@pé%%s rqulwugaé&ology, von

I—Ielng%1 glggbrdgﬁnlééﬂeo n@%ﬁn@eﬁ%@?‘%ﬁ ngnelj- nbtr%b%{(%\?‘i\ff'agaﬁ)e’vereux .,

eds., ‘MI Sio¢liten Pless, Nemm%@%l(ﬁﬁiﬁ@s}aﬁﬂo JiLaend WipniacD., SIAM J. Applied
lasm d construct was separately fornulated wt hTGV200

Math:u%d@’bﬂ @1%&, the tgachings QSwhnaQ 2% incerpoeased heseionyy refeemee. Preferred

metnpl & i i ool ats OBy B AP Ra o B T e g fgpveen the

sequ&fé@@fc@ieﬁ MEROUS Q) detdMMind S&fueR@Side Mt ?la‘i'é todfied i P¥icly available
cl ones of ORF PCV2 and the gene of SIV were

comm@ax@tmswwmwmmseqmat@nembe@wwm@ivmmequmws Examples of

VaI enti s, pVCl X re S plasm d
PragBRRs o Pyt R R e o TG R e o PRt Devigpi, . et al.,

separately fornulated with aI um num phosphat e
(Adj u-Phos(r)) to yield 250 ng of therespective ORF
clone with 1000 ng calculated alum numin a 1m dose
(called A20 and A21). Additionally/both the PCV2 ORF2
and the SIV HA gene plasm d constructs were separately
forrrul ated W|th TC;\/ZOO PI NC- pol ymer to y| eI d 250 Ny of

—— g~ o~ o

o o g, o o o o o A 1 o
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1 ORF | a 190-1128 2 ORF | a 1126-2082 3 ORF | a
2082-3057 4 ORF | a 3037-3990 5 ORF | a 3985-4923 6
WO@ORM6I00H931924- 5880 7 ORF | a 5863-6819 8 ORF | Par/us2005/021973

6808-7659 9 ORF Ib 7735-865 i 10 ORF I b 8634-9605 11
ORF | b 9588-10553 12 ORF I b 10536-11318 13 ORF Ib
11298-12071 14 ORF2 NA 15 O3 NA 16 ORF4 NA 17 ORF5
NA 18 ORF6 NA 19 ORF7 NA 20 ORF2 NA 21 SIV HA NA The

Nucléi6 AcydsR @sardie 19(1di3817 dpb4) N BLASIP; BUASTPSindEABTA (Alethyl, S. F. et
adm nistered 19 x 1n doses _of Al-Al9 Adju-Phos on

al., J.pglsc.@iob, 215402440 (198p) e BLAax 2apneransis prllirly availablgffrom NCBI

and R SGrfbn AL B Rl S5 86 DR NP s iy 20804,

AltschdD.S.aRd el A, PNMARES Blol. 2215:303L448. (1P®URhe? tedchidgs of which are

negative control, had no treatnmentadm nistered at all.
incorppratishhes@n by refé¢rencs).blyese piageamsopginaallyslign s@juenged uging default gap

welghgpit Tdem® BoREee TSRO YL Pt Srdrenre FRRay fgigeeh fhe given and
referegigle g@(ﬂ%@n, 5185 ﬁﬂll@@i‘ﬂo\‘iﬁhﬁﬂpﬂ)??nﬁl@fg@iid&%l\ﬂﬂé%n%@fr%Hﬁg?ieitqgince having

nistration to the pigs. total of 2
at leadli, farteg@implea®3 % ffspguenceudentityg’ td elréfemmeeiniaktatisln aspiehge, itas intended

he ropriate pigs with 1m of .the. diluted viruys
that the] el b B ReanGe DR ehisedoimucRdd IS sinitIh g fefience sequence

. ' . -\ .

cxco SR QP oSl BRERIORIEM Sogmit i gercac 10

nucleptides oftherdfdreteoncidatide &queice. 42 othedwbfilspifn at prdyriucleatide having a
to- noni tor seroconversi on to vacci natjon. The.pi <lgs .

nuclegiideseguerrediaxme sh egshis % fently relgve pthe grfergnc nuyleofide sequence,

oo SOt R - BRSSP 2 M S Rt with ot

nucledaild, yr i iwfibetay ndedeotidles Etoddy oftfe topdl gaclestides ehe eyisieret sequence
and gross lung | esions were recorded as percent |ung
may baipserieshiaie the feferepcotrquencepiihsseymtatinas ghibe referesee sesuence may

cora 3L ] oM D BB AR lend DRk e

 those3erhabhlepaditfone Uipidri@esed @ithepindividiali$epwng ntidotides in the reference

Chal | enge Sanple collection and study vacci nation
sequepge ef iINANE On MPECeInt guouseroumeywvithin #he retarerica sequsncy. Dayalegously, by

0) (. = 21). (Day.= 42 Day = 70 aluate_clini <
« olyReglitp oyt ke scbRosafthe (st Rl Sigblh SRpgrequence
identif\LtoA¥lrBfefdircAbRing doit @aherfR] iR ifiteh@d thiiiBe b€8h BM$noAcid sequence of
Adj u- Phos Adj u- Phos Adj u- Phos SDSU#73 necropsy and

- the padppeiptide isiRREValde tiegefarcade sagugnaciessens that the given polypeptide sequence

may include up to 5 amino acid alterations per each 100 amino acids of the reference amino acid
sequence. In other words, to obtain a given polypeptide sequence ‘having at least 95% sequence
identity with a reference amino acid sequence, up to 5% of the amino acid residues in the
reference sequence may be deleted or substituted with another amino acid, or a number of amino
acids up to 5% of the total numbet of amino acid residues in the reference sequence may be
inserted into the reference sequence. These alterations of the reference sequence may occur at
the amino or the carboxy terminal positions of the reference amino acid sequence or anywhere
between those terminal positions, interspersed either individually among residues in the reference
sequence or in the one or more contiguous groups within the reference sequence. Preferably,

residue positions which are not identical differ by conservative amino acid substitutions.
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c\ admnistered intranasally. 10 T1-T19 T1-T19 T1-T19

Sane as above Sane as above TGv200 TGv200 TGvV200 LO 10
WEA2B6AEMIA20- A21 A20- A21 Sane as above Sane asPebUs®05/021973

T20-T21 T20-T21 T20-T21 10 None None None None Sane as

above 15In order to evaluate the results of the

exanple, the main criteria ukbd to deternine the

efficacy of the test treatnments was the devel opment of
Howlevery comsiatise shizstifutions pstriat insfudeprew. m@eh sthen idetgrmining sequence
., response, postchallenge ADG and rectal tenperatures
1denWé’re eval uated as supporting criteria. The results of

t he;jfi ke ' ' e effi®t ©€ Béterminin

of ggﬁfg%ﬁ? n%ﬂ%ﬁ%ﬁ?%%%ﬁ’%i%ﬁ%@?gg zggopregfghc%% oup d s
the relateldness ofipvadeghermey . Td datgrmipeseqaenica jemofoggisioay enore sequences are

optig eI GCa DB 9P} s EHET oA HB g et in contrast
I3 : P ’2 0, - . 7 7 0

o L8R =i A e AR N i

detertfi{p09eqBericetaintolodd? . MSothé}. Wortl®6rolobit A0 % bl Giptitle by polynucleotide

( Neg. 0.0A 0.0 103.9 0% 1.48 control) There was.no . .
haviag P BEaETIse BAmPlpZpRIEh\A feierenice SpaHeRed 98P efifhe pyineacid residues or

PR ' [ i Vi s o .
R A B G555 1B gtion v
anotHéP¥Affbo Abormartdotige, R @ hamPaas amiid Rids\or hudledidePRRB\S % of the total

_challenge, there appeared to be a nore rapid increase
amirjonacidheesEupSAr Bpgeqtides.awt ineludieg cpnsaryative puhstifusioppen the reference

Goup 1. pigs, Rigs . in.(xo0 nvacci nat ed/ chal | enged
Sequgl_é(“r?trﬁ%}f ‘%‘?I“g%?fdr%s APy (ederen %psre g‘tléngg'_ until exposed to ‘

Vi pUt@RterPRRIVsubddutiBy fofer N6 thé EitsstiniRAST MEaBEd £@d residue or

pigs in Goup 4 had negative S/ P ratios throughout the

nuclentiddywitlT lagother eminpy agid gedidue ar auelegiiset kaying, stmybr ccharacteristics or

pr0p§%£?$0%g€p£s§%%%@fpb#ﬁ?% ﬁ%lgﬁ)@%{:cj-gggg%% é%c@é%alﬁ%%%%%ot change
signi%iiéﬁﬂtl;dpc) dpc) oup g ELISA " ELI SA ELI SA ELI SA VI ELI SA -

ELTSA VI ELISA VI ELISA VI ELI SA VI. 1 802 O. 14 . _
- 0“Bolaidd inean At O Withemsidofazansd®m itg sateed s@tewd.eN if it occurs in

TR OO —
it ARERP pRCeREP aQivide Htohnideh iNndt &lddlated,” but th

pdy?'f)@%ﬁm(%%%%byé’g% 002 l\f B2 N6, ivgg%voé 0,54 POs 148 Cohe

samd\pdlyBelddtiie 8t folfpditide seur@igd GroBHthe cOSKiMing meeRAS ofitBatural state

.. POS 2.74 POS 2,97 N 3.24 N 1 826 0.00 0.00 -0.02 0.01

is “isqlajedy’y anhg taran wERPOYEd :0.45 POS ND ND 1 830 -0.01

0 0508 % g TR AR B PR P,
whefR. 8pgrdpaie] riBSnREE 4dcid {RNA). The term should also be understood to include, as
equivalents, analogs of either RNA or DNA made from nucleotide analogs, and, as applicable
to the embodiment being described, single (sense or antisense) and double-stranded
bolynucleotides. >

"Promoter" means a DNA sequence that regulates expression of a selected DNA sequence
operably linked to the promoter, and which effects expression of the selected DNA sequence in
cells. The term encompasses "tissue specific" promoters, i.e. prdmoters, which effect expression
of the selected DNA sequence only in specific cells (e.g. cells of a specific tissue). The term also

covers so-called "leaky" promoters, which regulate expression of a selected DNA primarily in
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1 839 0.01 -0.05 0.01 0.08 N 0.06 PCS 0.13 PCS 0. 36
POS 0.72 N 1.13 POS 1 842 0.02 -0.01 -0.01 0.17 N 0. 19
WOL@sARIPOS 2. 30 POS 2.48 N ND ND Mea 0. 01 - 0. BCT/0SDB5/021973
0.08 0.07 0.35 1.12 1.47 1.84 n 2 806 0.01 0.05 0.11
0.31 N 0.26 POS 0.58 POS 2.51 POS 3.22 N 3.34 N 2 813
~0.02 0.00 -0.03 0.05 N 0.07 P0s 0.22 POS 0.83 PCs
1.47 POS 1.73 N 2 821 0.00 0.05 0.04 0.07 N 0.10 POS
one (ssus, bx@aqsefzpm@@omimhw tizsusy apwell gHhe tegn glpo gnerpnpagses pon-tissue

BTN R e L h—
leveﬁ cﬁgbg%mg@l@eaw 2 844 0.00 -0.02 0.00 0.05 N 0.03 POs

31 POS 1.72 POS 2.33 PCS 2.17 N 2 845 0.04 0.01 0.06
0 S"EraNSfactl@l"mns tlaoinpoductiog ©f pagclgicagidye®. 262 pn ex@agion vector,

.. -0.01 -0. . 9 N.O. M 57..PQS .
oS et e Sl PR ARG g i,
9
refex@ tﬁ% ;P é&ls% 11% @gﬁgﬂsa %el?él 68‘4%’1% (% @}ia.mggd %?)S rgélgt’gof'l\l@lg g:éléular uptake of
exoMbas ]I)N@Oor(RNA ) Brexai8ple, thd tronFdmnedeBllZxpRss Meqmnibinant form
811 -0.03 -0.02 0.Q02 0.00 N 0.01 POS Q.05 POS oS :
ofaRolmep,s&oxi 117tfle|q|as§ ilgtl—éerﬁeexmesglfnérq_%t ragsigrTgc é%ne expression
3
ot B 58 P ol PRy B e v
reagent828& 20111&6) 0.01 0.03 0.02 N O 01 PCS 0.04 N 0. 44 POS
1.13 POS 1.61 N 3 831 0.00 00001N001P(B
0. dhe et (vepborpagfers. 9ga Melvsswﬁc@%ecsl@scape lg ot _tpngporting another

e i B TR g g0 e

acidPEXpable36f R&XraLhidmdiomaB r8glicatiOn. OPreférddll veflof? afe @osl capable of
0.06 PCS 0.14 POCS 0.71 PGS 1.33 POS 1.50 N 3 843 0.00
autonginoys repliquiop apdexpressipp okperclaig agdygogvhagh theysrg liglkedyVectors capable

of ageclfe Bty f et {Fidtingy 42 gy e efyed o herin

as "eRpR8sibn 4€rtdrs 0% dendrhl RxPre8icn védtdSofutiy f 18dorbiBdntMNA techniques
0.04 NO.04 NO.02 NO.01 N-0.02 N4 804 0.01 -0.03

are aften 2n the form\p)’ plasindyy vmchxxefﬁr genexally to girpuler qcnlbi@ &trasé@ DNA loops

which, 1rbéhe% \Qelcé%gfogr%oa%e 918t gI%un 636%9%'(\)'81% p%%en%l specification,

"planQ2 aer Q/e@t%r'NtrQu%a nﬁ‘ieﬂ:h&;géaﬁy Q@the gle@ﬁnd 2 tﬂ@mo&c@%n[‘énly used form
-0.04 N -0.04 10 N 4 828 -0

of vec@oroYe@omalw lt)duelf: othereplhi¢amds su_chl\as pbages oxlcomepidy, m@ whlch another

4 834 -0.01 - 2 0.0 0 N.0.00.N.0.0
DNA geggpenimay bﬁinsﬁ‘gtig%%af tﬂgﬂﬁg q%?“ﬁ%hedelgicaﬁo’é§9W36“§9§C‘KPegment The
1nve9t1<951s I}htgn&%l tblifb16d ch BehRfoing oBS&&Hrssifh v&t&&wﬂw@@erve equivalent
11’ NO0.11 N0.09 NO.07 NO.01 N 4 850 0.0
funchOnsOaIndOJvlﬁlBh be@ﬂnd\ldmmﬁmlﬂl@amwme@m@ﬂy Re@t®7 N 0. 06 N

Q2 0. 0.04 0. O 01 0.03
pi gAF’GP%E?Uaﬁ |’%§1 1A R wc?qoggﬁ Woalﬁ'avgt?‘og thdt ToSults in the
fonr%tﬁﬁ Rl %gtzr‘ncsrg rcggﬁg Qft {RHid 588 oq Bﬁ@@#e%gﬁ (exponential

ne base ine group average terrpera re t rougho
amplifiedtionhgein pesrfontatioaof bheo@ae pogies of only the complement of anucleic acid
unvacci nat ed/ unchal | enged contrqols was_ 103.4 F,

or pghwupleatids mplequimbbinesr (rmenlificadieny. Aethederey. W}ﬁ%ﬂ@%dnclude the
polygﬁpqté? %hmrrg%cﬁioﬂv Haked 81'{r‘?ep%91 eﬁtn‘argf% o?@ Egturatlon oh%onucleotlde

enge here was erenc

pnnféﬁﬁﬁneﬁﬁﬁg ﬁﬂalbtheg@ateﬁsmhb)@ hqehlneplghe upmpled d¢pendent polynucleotide
t enperature peaked. The group average peak
polyn@rq@e,r woytag in ﬁhglexpcheaugsm@nqasei @nmewﬁ fhepggied sequence of the

polyB cﬁ%fhéile gna%r}ne]ﬂ) nked f)y th%:%%mersp li‘he\f\'h esreﬁt%l{] elql%tefsv\%hlch anneal to
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group average peak tenperature was 103.9. Goup 3

showed a gradual increase in tenperature postchall enge
wowdok/oeeipeak of 106. 10F at ni ne days postchal | Be®Es2005/021973

Groups 1 and 2 displayed a sharp increase in

tenperatures at two days post,chall enge with peak

tenperatures of 105. 90F and "T05. 6T respectively. O

note, the_ na in whi.ch th .
opPOpE IR of Be YA KPR gRa ep e B8 PolbaRersay Catelyzpd gxtggsion product
r
of ors 3R h4h B 808 Bpled ohafl ki gth‘sﬂéfchﬁ%‘ R e ucbfinfiton of
discrBrsdonBRstrahde) fragndnh ahog lgagth acddfimat] dg the distance between the 5' ends
experimental PRRS KV prototypes are usual

of themhﬁ@naq:lp«;m}«;r PIHBES. ?he deagerfs Jposprdugng éwﬁa@vmphﬁcaﬁon include
f ol
e R 1 BB R PSR S BB B s .

‘ deox&@cwnﬁsmél Qﬁﬁﬁi‘sﬁhatél (A_TPRr dloWyghas Gdite aﬁpmpml(di@mg)s deaSycytldme

was seen in this study wth the DNA vacci nated pi

mph@gbamd@'rmqieomhmlm tigkaspiet WITERD; QiheempBog g emplification
1nclu§iﬁ apgé 1F%wntoﬁ 2 tsmlgﬂe%tr ﬁ&%v o? n%l ieg{f@ee nglf?% %ﬁn%%&h&brﬂﬂ'%oude pnmer

the 1i %%Q:hﬁiﬁtr@ééuﬁh ASCRE R nueﬁmld%eqmde bazePRRPNfieMonINASBA), the Q-
G oup 3 pigs displayed |ung |esions

beta-odIﬂmca&ctmﬁhed,laoéBSB found in a successful PRRSV

chal | enge. The u |ons at
B e Sel et RS G b ngt o B g red by eference.
lung lesions of 19.84 and 28.42, respectively. The ‘

| ung scores for the individual pigs are reported in

Table 6. Table 6 G oup Animal Lung Scores 1 802 2.00 1

808 0.90 1 812 55.00 1 814 0.20 1 8 18 1.00 1 826 ND

10 1 830 70.00 1 832 2.90 1 839 26.75 1 842 ND Mean

19. 84503 EPEF P TRORIGF FRaoARFERRED SOBRIBAZENT

28.9 0 2 836 37.50 2 844 67.00 2 845 16.70 2 846

52.50 2 847 14.00 25 2 849 8.00 Mean 28.42 3 8 11 2.75

3 815 33.50 30 3 819 5 1. 3 823 72.00 3 831 75.00
. The following example sets Porth a prgferrec% emboc? ment of the present invention.

It is to be understood, however, that this example is provided by way of illustration and nothing

therein should be taken as a limitation upon the overall scope of the invention.
EXAMPLE 1

This example provides data as to the efficacy of DNA vaccines comprising various
regions of the PRRSV genome. The example began with 40 PRRSV-negative mixed sex pigs
from Spring Prairie Colony, Hawley, MN 56549. The pigs were 3-4 weeks 6f age at the
initiation of the study. Throughout the study, the pigs were provided food sufficient for the size,
age and condition of the animals. Water was provided ad libitum.

To generate PRRSV DNA vaccines, nineteen cDNA clones were generated from the

PRRS virus. Thirteen cDNA clones were generated that sequentially represent the open reading
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3 833 15.50 3 840 39.00 35 3 841 37.50 3 843 9.50 3
848 4 1.00 Mean 37.68 40 4 803 0.00 4 804 0.00 4 805
w0 236/0621840 0. 00 4 817 0.004 828 0.00 4 834 0.POT/ASBBT021973
0.00 4 838 0.00 4 850 0.00 Mean 0.00 Fromthese
results, it is clear that D@% vacci nes conpri sing
various regions of the PRRSV-genone can i nduce

protection fromyvirule chal | enge i.n the respi,rato
fram{SQRF) Ie/UTei MOt the DY Y EETUTBE. cap a6 Paldfoes Hia forsg g PRFLa ATG
i Mrune response agai nst PRRSV conprising: a first
start paddni. dPhéoemRRRYVORREE/ 1 DRlknes Bi thirough M bax? AW li¢g stat codon added to
| east 21 contiguous nucl eotides fromsaid PRRSV ORF

their PPectd sacall t ARl 6 MBaLERE elones Gate eapedthrly onddiénto the DNA
vaccine of claiml1l, said portion having at least 150

cor SR B 9 S SRR LR EH OBy sovis

sequence sequence identity with any on f D Nos. .
prompier and HEnch LT {6 REPERRATLRIDE Yarops 8%&‘2%{:8538 &t eukaryotic cells.
claim2, said portion being selected fromthe group
The sboadlisdnahgDNA derps espresentad thierRRRYV bteurturaB5oteie@QREREZS3, 4, 5, 6 and
identity with any of SEQ ID Nos. 1-6, 9, 10, and

7. TROORMAL3 NS, hites @RInes HereldlSo Ys%ﬁﬁdtﬂ@lyoéloﬁdaihm the DNA expression
further conprising aportion of from PRRSV sel ect ed

fr onsi st i : [ -

e BB ARSI OR R PR g B lgon vocto
-2 1 contiguous nucleotides from PRRSV ORFl, and .
designaienVARETGHS Tihe AYRET020y ectpplsqeqaiaipdhemmediptaparly cytomegalovirus
further conprising another conposition effective at
promioted aad irgromnA itovdineve theespressien af BRRSV @PRRS\inienkayotioeelB.

The vaccine of claim 1, said PRRSV ORFlI being derived

f rpgh etdiof WaSMesShdra cibafdd, BERNted™ A TLNe” Y@L CTNE90Sf For the A1-19
claim1, further conprising an ingredient selected

fromt i St ' L Pi .
ol RSP TRS L0 FheAth R (Scp YR ARz cxpresion
i mmune response agai hst PRRSV jn an animal. suscepti bl e .
plastpig. BRRSHISSRILEATSEHEL WeaisaPUEHOATRBA A u{%ﬂ%%&?hate (Adju-
of : admi nistering a conposition to the aninmal, said .
Phos®) iffhsértet ah, Krdwapeansnh gf BINA ¥astin@Pdteneyntsing Sogventional Aluminum
nucl eotides froma portion of PRRSV ORFl DNA, and

AdjuS RS TIOVa&Iink, i18318C@DBIY to0fiela @i50pb BIuEPecBLPORBlo. with 1000 pg
The nethod of claim38, further conprising the step of

calel?dedd lcllgllmrlllgmq irg ¥ %ﬁ%o@éj. r‘l‘l’i‘é fihd1 %Eﬁﬂe Q(Insﬁ?éd%fcé%ﬁﬁﬁ{et e dose of

-
-

each formulated ORF cloné. For the T1-19 vaccines, the aforementioned clones were cloned into
the Vaientis, Inc. pVC1650 expression plasmid. Each plasmid construct <Was separately-
formulated with TGV200 PINC-polymer to yield 250 pg of respective ORF clone in a 1 ml dose.
The final vaccine consisted of a separate 1 ml IM dose of each formulated ORF clone.

To generate a control, DNA vaccines consisting of cDNA clones of ORF PCV2 and the
HA gene of SIV were created. Both ORFs were separately cloned into the Valentis, Inc.
pVC1650 expression plasmid. Both the PCV2 ORF2 and the SIV HA gene plasmid constructs

were separately formulated with aluminum phosphate (Adju-Phos®) to yield 250 pg of the
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10. The nmethod of claim@8, said portion conprising at
| east 150 contiguous nucl eotides froma sequence

W@ edoeobHds from t he group consi sting of sequencePST/OS20051021973
at | east 85% sequence identity with any one of SEQ ID
Nos. 1-14, and conbi nations t4hereof. 11. The net hod of
claim 10, said portion bei ngl sel ected fromthe group

consisting of seguence avi at | eas 5% s e
respacHun OREC1oRe With h@oodfg é@q%ﬁ Alggingm gt a 3 ,Hﬁfé’?e GAed 850 and A21).
conbi nations thereof. 11. The nethod of claim9, said
Additiongibs bothothe PAMHORF2 amp thiesSTYgHA gene phsmblonstets gvere separately
selected fromthe group consisting of at |east 21

AR HPYE VU6 PROt dri@VeRPBRBYY PRtk fiRctitd@bne in a 1 ml dose
fOrm(]?l:l , atleast2l1 cor?t@iggllljousﬁﬁucl eoﬁt\% des fr&(;%bOQFI , and

(call P ’ﬂjg(ﬁ gr?(% ‘TQQ)S 'h'li]e igﬁf‘faccji;?e cgﬁ?stgﬂegp:? gou‘i‘f eﬁzirgtierf Hﬁa&(ﬂes of each
Conposition f urt her conprrsing a secon onposition
effective at inducin n i nmune respons ai nst PRRSV .
formplptedcalonsn. Tble 2 shos ik ke GFALES 4poH S, @g'iug%ééﬁ"p%“ﬂ gpceines.
further conprising an ingredient selected fromthe
group consi sting of adjuvdbabde 2exci pi ents, and

conbi nations thereof. 15. A vector conprising at |east
a portion of PRRSV ORFI DNA. 16. The vector of claim

15, saigl, yegtor being a Eeg%gio@clo:hz- The Wé?ﬁid?ﬁgnofclone

claim 15, 'said portion o SV ORFI DNA -
| east 21 contiguous nucl eotides from PRRS\%G%épQe .@87392

18. The vector of claim 17, said portion of PRI%‘{FHQI‘—’FG)
DNAhavi ng at | east 150Rd0kt i guous nucl eot i sl 28om a
sequence Xel ected frORRke group consi stiHgoci082
sequences3 having at O®aISla 85% sequence i d2O82+3057wi t h
any one of SEQ | D NogRrHal4, and conbi natiganssgpper eof .-
19. The vector of cl gy said vector fu
conpri si o a second %ﬁpﬂaon of PRRSV DNALBVSt8 %@%d from
7 % F;E’?“-

t he group consi sting ast 21 contiguo

nucl eoti des from a PRBEARFot her than ORFI%63-039| east
21conti gdous nucl eot DBES1E rom ORFI , and 6808-7659
conbi nat ionst her eof . ORF 1bThe vect or of clAi3MIBL sai d

PRRSV DNfgbei ng deri g fy om a virul ent sgg3ai9s09f

PRRSV. 21y Acell conpgipnjing a pl asm d congygdgsjgagsat

| east Zlggnti guous n tides from PRRSV1 5111@'1%'
22. The [l of clai said plasmd fu r

conpri Si ﬁé at | east gbnti guous nucl eo{]i gélzpm)m a

sequenceldel ected frORE2he group consistilNg of
sequencegsShavi ng at DRESt 85% sequence i d¥Atity with
any one @ SEQ | D Noprey- 14, and conbi natNans t hereof .
23. The gell of claigpdk, said plasmd fughher

conpri Si g a second Bg{ﬁq on of PRRSV DNAI%% ected from
t he grouE consi sti ng east 21 conti gua

nucl eoti d8s from a PREEY ORFot her than C}:ﬁ , at | east
21conti g@Bus nucl eot OREE from ORF1, and cBfbi nations

t hereof . 224. The cel BI¥HAIl ai m 21, said PRRSV DNA
being derived froma virulent strain of PRRSV. Sequence
Listing .ST25 .txt SEQUENCE LI STI NG <110> Boehri nger

| ngel hei m. Vet nedi. ¢ | \/, IN ' j

ene e R e AR, e s BERE o K ml doses
<160> 14 <170>_ Patentin versi on 3.2 »

of A1-A19 Adju-Phos on Days 0, 21, and 42. Group 2 was administered 19 x 1 ml doses of T1-

T19 TGV200 on Days 0, 21, and 42. Group 3 was administered 4 x 1 ml respective doses of

A20, A21, T20, and T21 on Days 0, 21, and 42. Group 4, the negative control, had no treatment
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<210> 1 <211> 15411 <212> DNA <213> Porci ne
reproductive and respi ratory syndrone vi rus <400> 1
Wa@r@anerial a ggt gttgget ctatgecttg gecatttgtat tpCTESHAEE1973
tgtgaccatt 60 ggcacagccc aaaacttgct gcacagaaac
acccttctgt gatagcctcc ttcaggggag 120 cttagggttt
gtccctagca ccttgcttcc ggagttigcac tgctttacgg tctctccacc
180 cctttaacca tgtctgggat acttgatcgg tgcacgtgta
admipisteredattalle cagggt gttt 240 atggcggagg gccaagt cta
ctgcacacga tgcctcagtg cacggtctct ccttcccctg 300
aa0atdag dddfithé efudgsibs GUGVGHOC D agd BCivaitel 41 adifimd@acd g virulent
agagccactc 360 cggtggacgt tgccacgtgc attccccact
SDS@‘#&@ AG49Clr BERSGICPRD vIREH ?18599751@19a1ﬁtc}ft1‘§19§@%as diluted 1:10 in

tctitccaat cgcacgaatg acca gaa acctgaactt ccaacaaaga

EME:}@ 3@&%{%3%% dlge( o t Ok Ergtg@l %}trﬁggc < a%gtotal of 2 ml of the

gggtt gccgc tggtacccca ttgttggacc tgtccctgga 600
diluted ¢jpblergetvirus avgs deléveres ingarmsallygo thecepprpriatequgewith ¢ od gthe diluted
agcaact cac 660 gtgttgacca acctgccgct cccgcagaga

viruCahaaB et tne@hcidsirlg THeCstdHalatbe /4@ ptchal@ig@diter of the PRRSV
ctactgtcta tgacattggt catgacgccg tcatgtatgt ggccgaaagg :

VAR t cb 4 .@g?at
dmﬂ&? aagc?%? ?cccggg&hg @ﬁ% tt gaag ?g% f gcgaaccg

R A D -

acgccaacac 960 ggctgccttc ccgctgacac tgtccctgaa
vacciggitem ctlrepigg yretyalee bled gntdagnet 159, 4013, 66 e aato@gne trial to monitor
aagttcagaa caaagaaatt cgccatgcta accaatttgg ctaccagacc

serocbdBésiangaavBehl: fosichillgiea aChhieEIcdbas Bt HBIRGEEdcOfded daily from day
aagttaatgg tctccgagca 1140 gtaactgacc taaacggacc

54-76.2b% ?gb apl%@%?é:ﬁéc‘f sfe8Shl ?&g?u %151?59\8&% r%%oqged as percent lung

cgccatttga dactggcggd agaac cagc gagga

oSS, AL 0 S35 Sl Days S ana D

Li sting. ST25.txt agtcacaagt ggtacggcgc t ggaaagaga

70. yeumyatueighe arjecdd in this eyegwia epotbelssgningEaiie 2gct g
gccgegettt gtccgttcgt gaaacccggc aggccaagga gcacgaggtt
1440 gccggcgcca acaaggctga gcacctcaaa cactactccc
cgcctgccga agggaattgt 1500 ggttggcact gcatttccgce
cat cgccaac cggatggtga attccaaatt tgaaaccacc 1560
cttcccgaaa gagtgagacc tccagatgac tgggctactg acgaggatct
t gt gaat gcc 1620 atccaaatcc tcagactccc tgcggcctta
gacaggaacg gtgcttgtac tagcgccaag 1680 tacgtactta
agct ggaagg tgagcattgg actgtcactg tgacccctgg gatgtcccct
1740 tctttgctcc ctcttgaatg tgttcagggc tgttgtgggce
acaagggcgg tcttggttcc 1800 ccagatgcag tcgaggtctc
cggatttgac cctgcctgcc ttgaccggcet ggctgaggtg 1860
at gcacctgc ctagcagtgc tatcccagcc gctctggccg aaatgtctgg
cgattccgat 1920 cgttcggctt ctccggtcac caccgtgtgg
actgtttcgc agttctttgc ccgtcacagc 1980 ggagggaatc
accctgacca agtgcgctta gggaaaatta tcagcctttg tcaggtgatt
2040 gaggactgct gctgttccca gaacaaaacc aaccgggtca
ccccggagga ggtcgcagca 2100 aagattgacc tgtacctccg
t ggt gcaaca aatcttgaag aatgcttggc caggcttgag 2160
aaagcgcgcc cgccacgcgt aatcgacacc tcctttgatt gggatgttgt
gctccctggg 2220 gttgaggcgg caacccagac gat caagctg
ccccaggtca accagtgtcg tgctctggtc 2280 cctgttgtga
ct caaaagtc cttggacaac aactcggtcc ccctgaccgc cttttcactg
2340 gctaactact actaccgtgc gcaaggtgac gaagttcgtc
accgt gaaag actaaccgcc 2400



gtgctctcca agttggaaaa ggttgttcga gaagaatatg ggctcatgcc
aaccgagcct 2460 ggtccacggc ccacactgcc acgcgggctc
w@aamgaenbra aagaccagat ggaggaggac 2520 ttgct gaP@r/usS2005/021973

t ggct aacgc ccagacgact tcggdéatga tggcctgggc agtcgagcag
2580 gttgacctaa aaacttgggt caagaactac ccgcggtgga
caccaccacc ccctccgcca 2640 aaagttcagc ctcgaaaaac
gaagcct gt c aagagcttgc cggagagaaa gcctgtcccc 2700
gccccgcecgca ggaaggttgg gtccgattgt ggcagcccgg tttcattagg
cggcgatgtc 2760 cctaacagtt gggaagattt ggctgttagt
agcccctttg atctcccgac cccacctgag . 2820 ccggcaacac
cttcaagtga gctggtgatt gtgtcctcac cgcaatgcat cttcaggccg
2880 gcgacacgct tgdgtgagecc ggctccaatt cccgcacctc
gcggaact gt Q@ctcgaﬁcg @940 gtgacaccct tgagtgagcc
gatccctgtg cgcaqggg gcglaagtt tgagcaggtg 3040
aaaagattga tcggdggg ggapt ccca cdgtaccdgg acagcccct
ggatttgtct 3860 gﬁtﬁcﬁc@cﬁagactgﬁta t gdggccetst
cccccagcac é@ccgc ag @g@g@gcgtt 3420 ct@ggagt &g
aggggcat ga ggctgag a@-% cEgagtg at ct cgga cg%gtcgggt

T

3180sequence8L¢§?|<ng=§ 33 .txt aagattaadc ctgggtccgt
gt cat caagc @Et%gﬁ :eca gt gag aatcacacgc 3240
ccaaaat act t:6880 %%tcgac t cgggcggge cct gcagt gg
gcat ct ccaa Eg@gg

{

%agag b aaacat gcct tagtgtcatg
cgcgaggcat gt gatgcgac taagcttgat 3360 gaccctgcta

cgcaggaatg gctttctcgc atgtgggatc qggtggagat gctgacttgg
3420 cgcaacacgt ctgLLLaQﬁgzqg att gc ac ttagatg
gcaggttaaa qggﬁctccgs tgaﬁac tc Yagacacc

t

gccgeccctat ¢ggt gt ga g@t g@ctcacacg 3540
cctgcacctt &draggt g¢ éh gac c taccg%tg gc cagttgc
tact gaagat SHp@ gttccacgca t®CT cgahaa aahagaaaat
gtcggﬁbaga t ggccaacca gggacccttg 3660 gccttctccg
aggataaacc ggha%gtgac SLaacttgtca acgacccccg gatatcgtcg
3720 sggaggcct cgag %gc at cagct cey t cgggaggca

caggt ggcgc Qgggﬂbtttt%g 0 accgatE% cgéatt caga
tggcgcggat 9999 @l% ggccgtt %ac@tg 3880
aaaagaaaag &tga gct ctitgaccaa ¢t dagecHte aggtttttga
cctcgtctcc 3900 catctccctg ttttcttctc acgccttttc
taccctggcg th§LLattc<£cggggtgat 3960 tggggttttg
cagcttttac tc&ﬂ gtgc THLtttttat idcagita cccagecttt
4020 ggtatt@tktlbcctcLL g tgtgttt &8 ggguettcgc
ggcgegtt cg &ggggtt <2QB0 tttggctyet ogBtgyct Bt
tgctgttggt aagc ctgtgtccga e¢edagtcgge 4140
gctgecttgtg agtttgactc gccagagtgt agaaacatcc ttcattcttt
tgagcttctc 42 aaccttgyg accctgttcg cagecttgtt

gt gggccccg tcgtﬁ:tcgg& tgccatt 48 ctg:f‘gtgcaggt

tact gggcgg ggaaqyctgc‘%Latggcact t ot gctdbag geftggeatt
4320 gttgca c§@t atc c tggagctd aE gtgct t ofc

aaggt aggt g taaaaagtgc 4380 tggggatctt gt at aagaac
tgctcctaat gaggtcgctt ttaacgtgtt tcctttcaca 4440
cgtgcgacca @tcgtcact tatcgacctg tgcgatcggt tttgtgcgcec
aaaaggaatg 00 gaccccattt ttctcgc@ac tgggt ggcgc
gggt gct ggg e&fggccgaag ccccattgag 4560 caaccctctg
aaaaacccat cgtttgcc saattggat g aaaagaagat tacggctagg
4620 actgtggtcg cccagcctta t gaccccaac caagccgtaa
agtgcttgcg ggtattgcag 4680 tcgggt gggg cgat ggt ggc
taaggcggt ¢ &aaaagtgg tcaaggtttc cgctgttgeca 4740
ttccgagccc @ttctttcc cactggagtg aaagttgacc ctgattgcag
ggtcgt ggtt 4800 gaccctgaca ctttcactgc agctctccgg
tctggctact ccaccacaaa cctcgtcctt 4860 ggtgtagggg
actttgccca gctgaatgga ttaaaaatca ggcaaatttc caagccttca
4920 gggggaggcc cacatctcat ggctgccctg catgttgcect
gctcgatggc tctgcaeatg 4980 cttgctggga &ttatgtgac "
tgcggt gggt tcttgecggca ccggcaccaa cgacccgtgg 5040
tgcgctaacc cgtttgececgt ccctggcetac ggacctggcet ctctctgcac
gtccaggttg 5100' Sequence Listing. ST25. t xt
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tgcatttccc aacacggcct taccctgccc ttgacagcac ttgtggcggg
attcggtatt 5160 caagaaattg ccttggtcgt tttgattttt
wWQ@rdaoboeaPT g gaggcatggc tcataggttg 5220 agct gt aBgmUS2005/021973
ctgacatgct gtgtgttttg cttgcaattg ccagctatgt ttgggtacct
5280 cttacctggt tgctttgtgt gtttccttgc tggttgcgcet
gtttttcttt gcaccccctc 5340 d@catcctat ggttggtgtt
tttcttgatt tctgtgaata tgccttcagg aatcttggcc 5400
atggtgttgt tggtttctct ttggcttctt ggtcgttata ctaatgttgc
tggccttgtc 5460 accccctacg acattcatca ttacaccagt

996 %9§&Qc§ q, AL AE HACLORIrtROCtAGHe, IR alFGREFD B to determine the
ggacctactt ggccgctgtc cgeccgcgcetg cgttgactgg ccgcaccatg

5580 ctgtttaccc cgtcccagct.t fcitctt _cttga tg . ..
cfficagy of (o AT enS et TGl tREl Ghliok (B ChaG ristic of PRRSY.
‘ gat cgggt cc tccatgggct ctggcggggt gtttaccatc 5700 )
Serolggicgigesmasg, pesicigdlgegp ARGcansreg aldcmpergtusestwere evplgaiedassepporting
agctcgggtt 5760 tccggggtcg gcttcaatca aatgcttgac

criterld 'ORGEHAR AHGIAARIpld ar6 gethaiafiged inS&BR 4at t gcccga
att ggcaagg ggctgccccc aagacccaat tctgcacgga tggatggact

5880 ggccgtgcct attggct aagl-aq)tlggt ctggc gtcgaacccg
gcgtcatt gg aaaaggattc 5940 gccttctget tcaccgcatg

tggcgattcc gggtccccag tgatcaccga CcCgai.g 6000
cttgtcggeg tt ﬁ%@@ﬁpﬁgeba3%§§§“ ggggﬁgmgCattgfﬁgﬂp
Groppgc c c cEtuP6 0 6T gEBRGYith t  AVEaleHPygc eeniegeQf ~ average

ct aagcgaarageaalyhgaatt ctttgquoggg 6120 cpeekadmgnde  postchallenge
cgct cgghigp t gt @msljiadongcagabalienged®)t apayzhalengeagcHRG:
6180 gt gerdst CagoplsGFbtogbgc cttgecttgect gccaaacctg
a ag ctcc 6240 ccaac t gt gt '
1%53‘1“@&?%4 ct gfg%agaa tgatggig)ggja t gcct g%(g%:% 6300 0.16
Al ¥gottg ctgtgagttt ctttattttg aatgaggttc tcccagccgt
hgtccgg 6360 agtgttttct cctttggaat gtttgtgcta
2 (Tt-atl§gc2&42 cgctB@ ggt ¢ t gcgecdd§td 6420 cl@ﬁ%gatca 0.43
T@YUM Cct gac agcagctctt aacaggaaca gatggtcact tgcctttttc

3 @Rl aggrég 9ot m.@agt gaccgg tigetigt cgca gedcht gcgy  0.68
ct caggg gcatccgttg 6540 caggcagtga tgaatttgag

e .
ct at tt gcctc ggatg t gt gacgd.ca 6600
@\@e t cc‘ggg t gg(?'{):acgt g tggt gtalté)g’% cacct ag t g ccat catlﬁgt
Wrtgttt 6660 aagtaccgtg gcccgcacca tatccttgtt
ggcgatggag tgttctctgc ggctttcttc 6720 ttgagat act
ttgccgaggg aaagttgagg gaaggggtgt cgcaatcctg cggaat gaat
6 7B re ahgag terdaony gamngg PRR D scdpi¢ratigedinyaibe EREXK PRRS ELISA in
acgaggactt ggatttcctt 6840 atgaaatgga ctgattttaa
the a cEﬁietpti%triecetiﬁhgﬁﬂé%eﬁﬁﬂ{eﬁéﬂﬂé@vé&PmQMﬁ-PﬁQQ& T1-T19TGV200

aatttatcg aggctgccta tgctaaagca cttagagtag aact ggccca

ttagtqgc 6960391 ' querC' j [ t .
DAk BERvbeC iy PRIV SAlichE, peldapheptetio be a morerapid
) ttgctgatac cgtggcacct 7020 caactctcgc ccggtgacat . .
increasgting @:EH%%@%@%@M& theyCER W ¢ &ganclagb%\ﬁ??% Pegso Pigs in Group 3

gacct aaagg ttggtagcac caagcatacc ctccaagcca ttgagaccag
(unvaRginattlchallengdd Soggut)deaasgati ga s fytaggs unitlgegosgt © virulent PRRSYV

gacccgaccc ccacgccccc acccgcaccc 7200 gtgcccatcc

chall@%%% GGEdffet dRgAtkicbh@oREaR] Offp FRAPEREEHISPAAEEATE&TEhout the

gaccgtttga at aagaagaa gaggcgcagg at ggaagccc
t catcta tgttat C.132 aaaagt accagaaatt
S““b%ﬁg%§8E§¥af'§ﬁ?é%%§%&“%fﬁ$§?@?-a t gaggaggt ¢ 7380
cat aat aaca cagatgagtg ggagtgtctc agagttggcg accctgccga
ctttgaccct 7440 gagaagggaa ctctgtgtgg acatgtcacc
att gaaaaca aggcttacca tgtttacacc 7500 tccccatctg
gt aagaagtt cttggtcccc gtcaacccag agaat ggaag agttcaatgg
7560 gaagctgcaa agctttccgt ggagcaggcc ctaggtatga
t gaat gt cga cggcgaactg 7620 act gccaaag aact ggagaa
act gaaaaga at aattgaca aactccaggg cctgactaag 7680
gagcagtgtt taaactgcta gccgccagcg acttgacccg ctgtggtcgce
ggcggcttgg 7740 ttgttactga aacagcggt a aaaat agt ca
aatttcacaa ccggaccttc accctgggac 7800




ctgtgaattt aaaagtggcc agtgaggttg agctaaaaga cgcggttgag
cacaaccaac 7860 acccggttgc gagaccgat c gat ggtggag

WO t@bperiext gcgttccgecg gttccttcge 7920 ttat agaeQr/usS2005/021973

cttgatctcc ggtgctgatg catcti8ccaa gttacttgcc catcacgggc
7980 cgggaaacac tgggatcgat ggcacgctct gggattttga
gt ccgaagcc actaaagagg 8040 aagtcgcact cagtgcgcaa
ataatacagg cttgtgacat taggcgcgge gacgctcctg 810
aaattggt@‘ggcwa%%zﬂzg agczty Z t aggggraa < & tgagegy
gt gaaaggag 8160 ttctgcagaa tacaaggttt ggagacatac
cttacaaage cccgagtgac actggaagcc 8220 cagtgcacgc
ggct gcct gp ct tHcYcR R REPRCBCECE PG gact Yot YE & &G
8280 tcttggccad gaccatryecé Tetgydtttg agltat@tyr® & @ @
accgaccata ccagcgtctg 8340 tccttgatta ccttgactct
aggcctgact gccctaaaca gct gagagag cacggctgcg 840Q, ,, «

aagat gcc ct cPa@at .at gact t gte £ac & &aggf
tttgtttt%%%%a%?%gzggztctzgfe gggccttgt g cggaaat acc

tgtttgccca tgtaggtaag tgcccacccg 8520 ttcatcggcc

ttctacttag cctgctaaga attctatggc tggaataaat gggaacagg
8580 tcccaaccag R Gt Bag ag%g%c%gR s . %

352
2.33

g aadtEga
tctgt gcgdad. cafgttutYc 86F0°gagadaact g gladactYt
accccttgta ctcttaagaa acagtattgc gggaagaaga 870

t

~
—
o

agact aggac <sat ac cat cgc@c
gcagt gt t Ja 8768 %%gggéag?g%gét tc at gaéaéﬁ

cgtttaactc gcccatcgcc ctcggaaaga 8820 acaagttta
ggagct aca’g actéci%gft:ccg: I gggcaggtg gcftgaagct g
8880sequesice LES AR %F%Sggtgcgtggc;gatcggagcg >
gcaattgtcc gctgg(f’t?gc cgccaacctt ctttatgaac 8
ttgcctgtge 4 gaag ve cgtracgt gcig , @
ctgctgccde -Sgac:ttgﬁg% %ggécgéc%o%gt c cggcggégbgh £
act aagagag gt ggcct gtc gtctggcgac ccgatcacct . 9060
ctgtgtctaa cacgaltdad g tf @0koa &chat gcaca geatat
cttadpt ack 9129 ER&paptos Ecacscscht ggEcst Stgts ;9%%
tcttagaaga ccagctaaag tttgaggaca 9180 tgctcaaggt
da

&
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o
tcaagEcct g @t cgtEt@tt céyacBaccB cgt get g%a%?i ? &c
9240c§:cac‘g§?gg% B & faf toGtYgott g aatatc @ a
tttgatgctg gggkttcaga 9300 cggacccaaa gaagacagca
at aacagacg Cocatcald o of aygeEce Agnat aaka S39M g 2 8
at gggcgcagctagbce ® cam sgligaca gqat cct g€ ggecete gt
tat cacatga 9420 aggcgagtaa tgtttctgaa tactatgcct
cageggct g¢ Batack caty acaoel glg 9480 ctLokihoma, =
gtatgatcct gaatggtttg aagaacttgt agttggaata gcgcagt
9540 cccgcaag cggctacagc tttcccggca cgecgttcett
catgtccatgd ggga%iagza% DEHS ch&g”t%c%a tt&:%a“ AR
aagaagt cda ‘yagt gt gt gy ytact é’c@’gg gcRceggCet gg%oc’ <
cgtacgctag tgcgtgtgge ctcgacgtct gcatttacca cacccact
caccagcatY 97 teEag (g aackogtgt ggecdlt ecd8on g
cgggttct g ttcﬁtgtégii YR EaFaE 9780 ccerbyBagos S
gaaaggcaca agccctttag acgaggtgct ggaacaagtc ccgtataa
9840 ccccacggag cgttatcatg catgtggagc agggtctcac
cceect tgap ccagoBaga IRES &Saléa%tgg ccé§oét 8al §
gtctct gt @ ggct ggast I.agGyGagat Gaagtt gGal §980° -
t accagacgg tgaét at gct agcaccgcct tgctccctac ctgcaaagag
at caacat 10040t gastgt cge L becaat gt a tigegeageg o
ggt tcat caf cagdcRiEcs 9@ Gbaos B0880 adcatactg S
gctccttcaa caggtcecagg atggtgatgt tatttacaca ccaactca
10140 agaccat gegf ot gacat gatd <a &t 899 g cg I
gtt caacgtc ccg'@cgg%c;éa é)%ggggcggtﬁc‘a a%%{écg@tg ®
ccctcccgeca ccggtccgtg ggttcgecatc ctagccggeg 10260
gttggtgtcc tggéaagaat Lcettcctag at gaagcages i at hgeadt~
caccttgatg 10380 ttttgaggct tcttagtaaa actaccctca -
cctgtctagg agacttcaag caactccacc 10380 cagtgggttt
tgattctcat tgctatgttt ttgacatcat gcctcaaact caactgaaga
10440 ccatctggag,gtttggacag aatatctgtg atgccatgca
gccagattac agggacaaac 10500 ' -
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tcatgtccat ggtcaacaca acccgtgtga cctacgtgga aaaacctgtc
aggt at gggc 10560 aggtcctcac cccctaccac agggaccgag
wWao@aogHeyc catcactatt gactccagtc 10620 aaggcgeCHUS2005/021973
attcgatgtg gttacattgc atttgeéccac taaagattca ctcaacaggc
10680 aaagagccct tgttgctatc accagggcaa gacacgct at
ctttgtgtat gacccacaca 10740' Se'qUe'n'te
Li sting. ST25. togt @cagctgca gggcttgttt gatcttcctg
caaaaggcaczgxc%gz Gadc ZcEcgcagt gcZ1880 0z at t% &y &c §g
gcagctgatc gtgctggata gaaat aacaa agaatgcacg gttgctcagg
10860 ctct aggcaa cg at aaa tttaqg CGacCagacaagg
t%ttgt@&htqt%t%% @9%0 ccd & gt St @@"géo
dygt cgaget ~cT ccget’tec “caaggt cgca cacaact g 109
gattttattt ctcacctgat ttaacacagt ttgctaaact cccagtagaa
ctt gcacnctqcmla;040,, agtggcccgt ggtgtcaacc cagaacaatg
aaaagt foEcSddat Qe =it gccager z1 100zt chex o at
ccat aaat ac agccgcgcgt gcatcggtgc cggctatatg gtgggccctt
11160 1 cggtgtttct aggcactcct ggggtcgtgt catactatct
cacaaaatit gttaaggqgcg 11220 gggctcaagt=qstd ccggag,,
dtggt t ft taZgeat cygech Zagt Bgaggn J9gcEIEcHde I B80S
aat at cttga t gat cgggag cgagaagttg ctgcgtccct cccacacggt
ttcattggcg 11340 acgtcaaagg cactaccgtt ggaggat gtc

at cat gBc&c8c8cB #B & &cBeccecgegeg, 11400 t.c tc caa
ggaat c&gft “gtdytadt égglgt t t ca%zbgc%ﬁa% Zg%t%tgaaag
11460 cattgtgcac actgacagat gtgtacct.cc cagatcttga
agcct aL,cLCWC@cogqggaga_J;SQO ccga ccaag o get

gt gat gi2t BoSagtE aTada alt Ecgac@aoagg@tetcgga g%
aagacaaaac agcctatttc caacttgaag gtcgctattt cacctggt at
cagctt BcBaBl1H B gaEgBct ¢ gt acatcc ttccegtca

act ct abg@t ~gt aet® fgéc cbet geat @ﬁ??%OZ% %c

tt gcaacagg agagtcgtcg ggtccaccca ctggggggct gacctcgcgg
11760 fcacgestsasttgat taegge gotpapat BaSts@ gt of &gg
o@cgt accat Sggtganat gt 14820 ccereygaraTcaamat iy
gcgtgcgc%g acgttc %9'%} ggat gaccca gttaagtaca 11880

aacat a '® gggat ac tatot.gt t cacc
ggaaacgg?*g %%@“ aggac ggga gg%é%agtﬁgatécég%%

gt gcgcgcca ggaagggaaa attt at aagg 12000_cgact gccac
cagct t adgStBtE & 9 5 & €&cBgggeee = @t 86@ ge—aa:cti t ag
12060 FcttYaGt? S daat FagaPg ggdt Ccdt ge” aaa‘@ccéﬁ °

t gacaaaatt ggccaacttt 12120 ttgtggatgc tttcacggag
ttcttogt gt=zceaktgtsd gazt at catt ata A ot ktggeca A2480
ttttgtttgg cttcaccatc gccggttggce tggtggtctt ttgcatcaga
tiogttiagt 14240 ecqcdatagt cCyf Egegeacstgccal e«
agt ct gRyEaSaEt ACRGEY SAECE! at g8y L Z3BOSEBR TG G S
cocagtgcca agtggacatt cccacctggg gaact aaaca
tcctttgggg 12360 atgctttggc accat aaggt gtcaaccctg

abt gat gagaztgab gt cg@y S egaat gt & 81848%0@0@@63 W3
aaaaageagSgogcacgg:o:tcg&? gogeaacag® < FoFgRgega g td®ct g
12480 tctcgcatta gtagtttgga tgtggtggct cattttcagc

at ct agecge_catd 9agee (12040 gaqg:lc«ctgtoamaatat §
cEcccggeBoScgeatyd & abagcct gcg_?

tTaaat gt da”céaf agt gt'a 't aat'agcac ttgaatcagg tgtttgct at
ttttccaacc 12660 Page 7" Sequence i _isting. ST25.1txt

cst 9ot trec=0gCcs s deabgatttg < agcaat ot t t gt
agat t cggco%ﬁ%gm 8 &8t ctg tcg%g:cd Pc‘t’t%tago?%c
ctttttgttg tgctgtggtt gcgggttcca 12780 atactacgta
cBottttt gt htecy gy ¥ BREUgICR I QY B H K B AR @cag
12840 f°g%fa?°t§c°&c g’gtﬁf‘bﬁcgg Feet® §eét Ea*ctcly a%g%cga“
agccacagag atctacgaac 12900 ccggtaggtc tctttggtgc
aggat agggt makhgacegateg «f ggggaggac gat catgacy 12960
agctagggtt tatgataccg cctggcctct ccagcgaagg ccactt gact
ggtgtttacg 13020 cctggttggc gttcttgtcc ttcagctaca
cggcccagtt ccatcccgag atattcggga 13080

o
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t agggaat gt gagtcgagtt tatgttgaca tcaaacatca actcatctgc
gccgaacatg 13140 acgggcagaa caccaccttg cctcgtcatg
wa@e@aoedipi ¢ agccgtgttt cagacctatt 13200 accaacBCT/ES2005/021973
agt cgacggc ggcaattggt ttcacctaga atggcttcgt cccttctttt
13260 cctcgtggtt ggttttaaat ,gtctcttggt ttctcaggcg
ttcgcctgca aaccatgttt 133207 Ccagttcgagt cttgcagata

tt agaccaa caccaccgca g agct t ctat
oo gag pesgiien diets Bogyass EgoguroddgbREEdlenkd Aidusout fourteen
gcaaaat ccc_13440 tcagtgccgt acggcgatag g acacccgt ,

days pristchglti¢ngec The wchwauma\@tagamg&raim@@wg@gﬁw gllenge period for
ttacattctt ctgatctcct catgctttct tcttgccttt tctatgettce

the GlaRPPui Gdgiakeatihciplieag@goatrols s dQB ggF. at t t ggcaat
gt gt caggca tcgtggctgt 13620 gtgtgtcaat tttaccagct

a te%@%ﬁ%eg%gg ] Q@résta'irﬂ)‘ﬁg GR @‘RW—GHﬁfeﬂgéd g9ffOwere elevated at

ggtec gc tccatttcat gacacctgag accat gaggt
gggcaactgt 13740 tttagcctgt ctttttqgcca.tfctgttgqc

some R {8 ARG BPHOTE YA SiaA DRG0 R R LS post challenge
gggctgttgc tcgcgattgce tttctttgtg gtgtatcgtg ccgttctgtt .

in wHiG860 growravgragst teogeretiae perkedqd he D RVEEae Pedle ieanperatures in all
tctacagctg atttacaact 13920 tgacgctatg tgagct gaat

group3dhaléied vihOPRREVirasgeddast 1090to 10§0 CRoviggeds3BBAegative controls
agagttttgt catctttccc gttttgactc acattgtctc ctatggtgec

t .
oo SFPIFAEHEARECER UL 00 o SRS B8 Mo o et

aagtagcatc tacg tct_qgtgccgtggc t ttgact tgcttc a
postehiaibngs R B it Aot B pr EeL e g o a2 Bplayed a
taccagatat accaactttc 14220 ttctggacac taagggcaga .
sharpiherease dytempytptengs elgwe dap pastcbaliengg agdagak ranpezatprss of 105.9°F and

gcaaagttga ggtcgaaggt catctgatcg acctcaaaag agttgtgctt

105.69R!18pet @@y, 1384, gaeanes Grwhich 8@posghalnge tagegmures of the DNA
aacaat gggg tcgtccttag atgacttctg 14400 tcat gat agc

. . t 4t ts \C.2
GRS FAPEH S A AUBBALS siats st o

vacc SRS s G w5950 b ABtarter RO LR aphdhed P R btbinatea vt
gcgcactttc agagtacaaa 14580 . taaag]g’tcgcg”ctcact at gg

experyaguiadRRRYS Kivopratatypes eretuigadlyg guaoradlytrriped 4i ¢ sgopositive to PRRSV
agaaacctgg aaattcatca cctccagatg ccgtttgtgc ttgctaggcc

follo@f@aatdsaion} 4 TR adislaligacdaited oithalkasa egpdrimesaldiRRS KV prototypes
cgcacggttt catccgattg cggcaaatga 14760 taaccacgca

o 34 AR DRSS ERRL ) B0 SLBEARIRE St ST Rucy it
the Di\ig&ggcggaggd ta%gtalg Zgréﬁés igﬁg gat t'égigritaglé% g'gga%? gﬁglig%rature elevation

cagt caat ca gctgtgccag atgctgggta agatcatcgc tcagcaaaac
followingt PRRE¥ ghalioe 1semaddjtjorsd insliepiion dhatdhe tmupa sypems of the DNA
aaaacccgga gaagccccat tttcctctag 15060 cgact gaaga

vacc&ﬂt%ﬂglg%&%ie GRlc6@ plifred t6 PRRE¥OInGigegcggcaat t g tgtct gt cgt
15120 caat ccagac cgcctttaat caaggcgctg ggacttgecac

cctgtc agl?et G}&?g_?@g? gigpltjagé'cﬁgn% Raght aﬁﬁct&@sttﬁgﬁggcﬁ%d in a successful

agtttgccta cg tgcgcctg atccgegtca 1
_cagcat cacc_ctcagcat ga c a.ttcttgaggc ctcagt gt .
PRRSY Hali e TS So0hEt EE GRTG | BEdRiR LA ROg: ( Gacgotp ?and 2 pigs
ttgtgcctct aagtcaccta ttcaattag 15360.gcgaccgtg‘fIll
had ggupgveraga lungt ksiong gt 1§8gaendc2t42. cgspsedyednt TheyRug scores for the
<210> 2 <211> 939 <212> DNA <213> Porcine reproductive
indiv?&lﬁl?i%?rﬁfeﬁ@f)&fédﬁw%[me virus <400> 2 atgtctggga

tacttgatcg gtgcacgtgt acccccaatg ccagggtgtt tatggcggag
60
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ggccaagt ct actgcacacg atgcctcagt gcacggtctc tccttcccct
gaacctccaa 120 gtttctgagc tcggggtgct aggcctattc

W0 20808 g aagagccact ccggtggacg 180 tt gccacgp@r/us2005/021973

cattccccac tgttgagtgc tcccccgeccg gggectgetg getttctgea
240 atctttccaa tcgcacgaat gaccagtgga aacct gaact
t ccaacaaag aat ggtacgg 300 g@égcagctg agctttacag
agccggccag ctcacccctg cagtcttgaa ggctctacaa 360
gtttatgaac ggggttgccg ctggtacccc attgttggac ctgtccctgg
agtggccgtt 420 ttcgccaatt ccctacatgt gagtgataaa
cctttcccgg gagcaactca cgtgttGable 6480 aacctgccgc
tcccgcagag acccaagcct gaagactttt gcccctttga gtgtgctatg

540 gctact gt cbr@&[gacattgg Agiatgacacc gq_gﬁggg@;rgs
t ggccgaaag gaaag1t ctcc 600 %%gcccctc gbﬁgggga

t gaagt gaaa tttgaagctg tccc gga gttga g 660

att gcgaacc ggctctcgcac ctcc ccg cccca a cagtggacat
gtctaagttc 720 gecttcacag 8tctgggtg t §§: t t ct

at gcgggt cg aacgcktaaca cggcdtkctt 780se@klhce

I _isting.ST25.txt cccgctgagss ct gt ccct gd.@Gygcaact gc
tggtggagct tgtttgactt gcttgspnctg 840 gagyttcaga
acaaagaaat tcgccatgct aaccggfttg gctacepgme caagcat ggt
900 gtctctggca agtacct ac%&égaggctg c taat 939
<210> 3 <211> 957 <212> 213> Por ci eproducti ve
and respiratory 1syndrorre B3%s <400> 3284 gtctcc
gagcagt aac tgacct aaac ggac®4@tcg tcgtad¥Hta cttctcegtt
60 aaggagagtt ggatccgcca tkegnaactg gcd@fdaac
ccagctactc tgggtttgag 120 gacctcctca gaat aagggt

tgagcctaac acgtcgccat tggcggmecaa ggaagaaagn 180

attttccggt ttggcagtca caa tac ggcgeige agagagcaag
aaaagcacgc 240 trttgtgcga ct acagt c%c gccgce
gctttgtccg ttcgta%aaac CCQQ&%EQCC 300 aa@%& cacg
aggttgccgg cgccaacaag gct acc tcaaac#e ctccccgcect
360 gccgaaggga @& tgtggttg 8@ict gcatt t S&dge@at cg
ccaaccggat ggtgaattcc 420 gphttt gaaa c&F@Ettcc
cgaaagagt g agacagj ccag at gag4giggc tact gaegaw 480
gatcttgtga atgccatcca aatcgjeaga ctccciggegy ccttagacag
gaacggtgct 540 tgtactagcg agt acgt ac|t4t gctg

gaaggt gagc attggct gt cactgféacc 600 'cctaggat gt
ccccttcettt gectceetctt gaat ttc agggct%‘ t gggcacaag
660 ggcggtcttg gttccccaga Mgengt cgag gt<®:4€ggat
ttgaccctgc ctgccttgac 720 cggctggctg aggtgatgca
cctgcctagc agtgcd atcc cagcgprtct ggccgamasg 780
tctggcgatt ccgatggttc ggctges ccg gtcaceaesg t gt ggact gt
ttcgcagttc 840 tytgcccgtc gcggagg gaat ggccct
gaccaagt gc gcttagggaa aatt agc 900 C%&:@ cagg
t gatt gagga ctgctyctgt tccc aca aaacc ggt cacc
957 <210> 4 <2113 976 <21283bNA <213> P&+€Pne
reproductive and3respirat oB§3syndrone Vig98 <400> 4
cccggaggag gtcgcmgcaa agatgg@acct gtacct3xQ0 ggt gcaacaa
atcttgaaga 60 atgcttggcc aggettgaga aaggmsgccce
gccacgcgta atcgagacct ccttggattg 120 ggpEgttgtg
ctccct gggg ttgaggcggc aacc acg atcaa cccaggt caa
180 ccagt gt cgt tctggtcc ?%ttgtgac tc gggtcc
ttggacaaca actcggtccc 240 n .

4 803 0.00
4 804 0.00
4 805 0.00
4 810 0.00
4 817 0.00



cctgaccgcc ttttcactgg ctaactacta ctaccgtgcg caaggtgacg
aagttcgtca 300 ccgtgaaaga ctaaccgccg tgctctccaa
wQ@rdoggerang gttgttcgag aagaat at gg 360Sequence PCT/US2005/021973
Li sting. ST25. t xt gctcatgcca accgagcctg gtccacggcc
cacactgcca cgcgggctcg acgaaghcaa 420 agaccagatg
gaggaggact tgctgaaact ggctaacgcc cagacgactt cggacat gat
480 ggcctgggca - gjacgagcagg gégacct aaa aecd gggtc
aagaact acc cgcggl ggac . ccaccaccc ccgccaa
aagtt cagcc tcgaaaaacg aagc tca agagcpt c 600
‘ggagagaaag cctgtécccg cccc®gcag gaaggle@yg tccgattgtg
gcagcccggt 660 .4ttcattagg@3&gcgat gt ccOfQGacagttg
ggaagatttg gctgt4agta gcccgdgtga 720 t@Qi@xcgacc
ccacctgagc cggcaacacc ttcaggipag ctggtgajpt g tgtcctcacc
780 gcaatgcatc ttcaggccgg cgacaccctt gagtgagccg
gctccaattc ccgcacctcg 840 cggaactgtg tctcgaccgg
t acaccctt gagtgagccg atccctgtgcec ccgcaccgeg 900
PRaese resulie Algi§teenr At AN Ag¥rscinet g@l@g&&lgg JeHapcegipns of the
cgtaccagga 960 cgagcccctg gatttg 976 <210> 5 <211> 954
PRRS? EesoriBarciadiee fRotectiorefromvimitne thallengmin the sgspiratbnr model
syndrone virus <400> 5 caggacgagc ccctggattt
gtctgcttcc tcacagactg aatatgaggc ctctccccca 60
gcaccgccgc agagcggggg cgttctggga gt agaggggc at gaagctga
ggaaaccctg 120 agtgaaatct cggacatgtc gggtaacatt
aaacctgcgt ccgtgtcatc aagcagctcc 180 ttgtccagcg
t gagaat cac acgcccaaaa tactcagctc aagccatcat cgactcgggc
240 gggccctgca gtgggcatct ccaagaggta aaggaaacat
gccttagtgt catgcgcgag 300 gcatgtgatg cgact aagct
t gat gaccct gctacgcagg aatggctttc tcgcatgtgg 360
gat cgggt gg acatgctgac ttggcgcaac acgtctgttt accaggcgat
ttgcacctta 420 gatggcaggt taaagttcct cccaaaaatg
at act cgaga caccgccgcc ctatccgtgt 480 gagtttgtga
tgatgcctca cacgcctgca ccttccgtag gtgcggagag cgaccttacc
540 attggctcag ttgctactga agatgttcca cgcatcctcg
agaaaat aga aaat gt cggc 600 gagat ggcca accagggacc
cttggccttc tccgaggata aaccggtaga tgaccaactt 660
gt caacgacc cccggatatc gtcgcggagg cctgacgaga gcacat cagc
tccgtccgca 720 ggcacaggtg gcgccggetc ttttaccgat
ttgccgectt cagatggcgc ggatgcggac 780 gggggggggc
cgtttcggac ggtaaaaaga aaagctgaaa ggctctttga ccaactgagc
840 cgtcaggttt ttgacctcgt ctcccatctc cctgttttct
tctcacgcct tttctaccct 900 ggcggtggtt attctccggg
tgattggggt tttgcagctt ttactctatt gtgc 954secj uet Tce Li
sting .ST25 .txt <210> 6 <211> 939 <212> DNA <213>
Por ci ne reproductive and respi ratory syndrone vi rus
<400> 6 ttgtgcctct ttttatgtta cagttaccca gcctttggta
ttgctccecct cttgggtgtg 60 ttttctgggt cttctcggeg
cgttcgaatg ggggtttttg gctgctggtt ggcttttget 120
gttggtctgt tcaagcctgt gtccgaccca gtcggcgctg cttgtgagtt
tgactcgcca 180 gagtgtagaa acatccttca ttcttttgag
cttctcaaac cttgggaccc tgttcgcagc 240 cttgttgtgg
gccecegtcgg tctcggtctt geccattcttg gcaggttact gggcggggca
300 cgctgcatct ggcacttttt gcttaggctt ggcattgttg
cagactgtat cttggctgga 360
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gcttacgtgc tttctcaagg taggtgtaaa aagtgctggg gatcttgtat
aagaactgct 420 cctaatgagg tcgcttttaa cgtgtttcct
WO t@aoeng: g cgaccaggtc gtcacttatc 480 gacct gt ge@r/us2005/021973
atcggttttg tgcgccaaaa ggaatggacc ccatttttct cgccactggg
540 tggcgcgggt gctgggccgg c??aagcccc at t gagcaac
cctctgaaaa acccatcgcg 600 tttgcccaat tggatgaaaa
gaagattacg gctaggactg tggtcgccca gccttatgac 660
céé&&é&&&é ccgtaaagtg cttgcgggta ttgcagtcgg gt ggggcgat
ggt ggctaag 720 gcggtcccaa aagtggtcaa ggtttccgct
gttccattcc gAgacciaetchpatie of dedusingy 80 imyue gespagse against PRRSV
ttgaccctga ttgcagggtc gtggttgacc ctgacacttt cactgcagct
conmﬁﬁg ctccggtctg gctactccac cacaaacctc gtccttggtg
taggggactt tgcccagctg 900 aat ggattaa aaat caggca

aatttcc ccl.tc 7.5 >. < > .
13> e pE AR RY PR A ST boTion pvg ARaa contguous
virus <400> 7 ggaggcccac atctcatggc. tgccctgcat

gt t gcct get crg@?e@gg@%fforg sadAIRFETY %ldgNég @%‘it t

at gt gact gc ggtgggttct tgcggcaccg gcaccaacga cccgtggtgce

120 gctaadimblgtphttngrolpigmakcargeet acgga cct ggectctce

tctgcacgtc caggttgtgc 180 atttcccaac acggccttac

cctgcccttg acagcacttg tggcgggatt cggtattcaa 240
gaaattgcct tggtcgtttt gatttttgtt tccatcggag gcatggctca

oot G5 oA R I S AL B st 150 coniuons
tttgtgtgtt tccttgctgg ttgegetgtt tttcttfgca cccecctcac
T AR e
cttcaggaat cttggccatg gtgttgttgg ctc g
sequedCt tsediepge idegtityatidciny aeglf (5§ Gy Nost I-i4.ead combinations thereof.
540sequence Listing. ST25.txt ccctacgaca ttcatcatta
caccagtggc ccccgceggtg ttgccgectt ggctaccgca 600
ccagat ggga cctacttggc cgctgtccgc cgcgctgegt tgactggcecg
caccatgetg Q 144 A& hint ‘ﬁg ?%‘&tﬁ}%gorglbg%]gg%ge%{ged from the group

gagggt gétt tcagaactcg aaageéetea

tcaatgtgat cgggtcctcc atgggctctg gcggggtgtt t t c
consiftgE Af eaeagesIR VgAY &f@ﬁts?é%? ?ijb‘@@‘ff‘dg%l%%& Wé@t%{@géﬁ% 1 Ros. 16,9,
gcaattcagc tcgggtttcc 840 ggggtcggct tcaat caaat
10, agbédngisindtidns dleereifaaagg gagatttcgce tatagctgat 900
tgcccgaatt ggcaaggggc tgcccccaag- acccaattct gcacggat gg
atggact 957 <210> 8 <211> 957 <212> DNA <213> Porci ne
reproductive and respiratory syndrone virus <400> 8

U0t O ORS8O DA

cgaacccggc gtcattggaa aagg (b

| accgcatgtg gcgattccgg.gtccccagtg 120 atcaccga
selected Gty g carodRyeRnsisEne of e@ea%&dwtlgwt%ﬁﬁesg%ﬁgfg@‘a@g%%%SV ORF

180 attgttacgc gcccctcagg ccagttttgt aatgtggcac
otherahat ORI ¢ hit ragjaamintigudualpotdest from RRRBVJIQEL, and combinations
taaggtcccg ctcggtgatg tgaaggtcgg cagccacata 300
thereSft t @2@agaca taagcgaggt gccttcagat ctttgtgect tgcttgetge
caaacctgaa 360 ctggaaggag gcctctccac cgtccaactt
ctttgtgtgt tttttctcct gtggagaatg 420 atgggacatg
cctggacgcc cttggttget gtgagtttct ttattttgaa tgaggttctc

480 ccagccgtcc tggtccggag tgttttctcc tttggaatgt .. )
ttgtgcthtc ciRfJEEEnR o 1, Turther comprising another composition effective

at inducing an immune response against PRRSV infection.
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ccatggtctg cgcaagttct gatgatcagg cttctgacag cagctcttaa
caggaacaga 600 tggtcacttg cctttttcag cctcggtgca
wQ@tk@aoeggit ttgtcgcaga tcttgcggecc 660 act cagggpCrT/US2005/021973
atccgttgca ggcagtgatg aatttgagca cctatgcatt cctgcctcgg
720 atgatggttg tgacctcacc a?%cccagtg atcacgtgtg
gtgtcgtgca cctacttgcc 780 atCcattttgt acttgtttaa

gt accgt ggc ccgcaccata_tccttgt. tg 840 .

ttctct gfg gg cihereeeine of daignb g?&%‘ % W@%@ 3513%35%(’4&553 virulent

aggggt gt cg 900 caatcctgcg gaatgaatca tgagtctctg
strainadfRRRYj¢cc tcgctat gag actcaat 957 <210> 9 <211> 852

<212> DNA <213> Porci ne reproductive and respiratory

syndrong Vi rig vaf@QReoi Al aandtedndrBaeiadtaedient selected from the
cttggatttc cttatgaaat ggactgattt taagtgcttt 60

tttctgce caacat gag _gaat ac y a tcgaggctgc
srougdionp it B FoRRER rR e e R R e ORGED  Uagag
t agaact ggc ccagttggtg caggttgata aagttcgagg tactttggcc
180 aaacttgaag cttttgctga taccgtggca cctcaactct
cgcccggtga cattgttgtc 240 gctctcggecc acacgcect gt
t ggcagtat ¢ tA agaectdandggigtagginagine acspanpgpergainSOPRRSV in an animal
accctccaag ccattgagac cagagtcctt gctgggtcca aaatgaccgt

suscegﬂﬁleQ&P@@@ﬁ%ﬁbﬁ,&@%@@o& ESRPAGHE hetgReECoCa
ccgtgccca tccecectccecc accgaaagit 420 ctggagaatg »

360 aoqariyaiey EaEPRp AaH AP ik SR RAAR. AR EAAARAy at teast

agtaccagaa attttgggac 540 aagaattccg gtg t

ttatgaggag 189Qus %@e%%tfganawggwe}% ORF1 DNA; and
ctcagagttg gcgaccctgc cgactttgac cctgagaagg gaactctgtg

t ggacatagtsing 641d ambatmegztad said anyyoe respouset gt t t ac

acctccccat ctggtaagaa gttcttggtc 720 cccgtcaacc

cagagaat gg aagagttcaa tgggaagctg caaagctttc cgtggagcag

780 gccctaggta tgatgaatgt cgacggcgaa ctgactgcca

aagaactgga ggaact 4 - < >
<211> 917 <gz'§}§’>m‘i5ﬁ§f?&2°?§8“ %g@@%ﬁ% 251‘}1&%?1%% ﬁ’%t%ute\? Z"% gﬁoc}'mng asecond
respiratory syndrome virus <400> 10 gcttggttagt
adminigieatipapf saldfOgOsiHeBa t agt caaatt t cacaaccgg accttcaccce
60 tgggacctgt gaatttaaaa gtggccagtg aggttgagct
aaaagacgcg gttgagcaca 120 accaacaccc ggttgcgaga
ccgatcgatg gtggagttgt gctcctgegt tccgeggttc 180
cttcgctfpat apRCHRbA Of elhih 8 CAU Portiba3bmpakiag e kagad0icantiguous
cttgcccatc 240 acgggccggg aaacact ggg at cgat ggca

cgct ct atitt . : ;
e AR a3 P RRARR) Bt PP AMEEA K heinst it 5%
360 ctcctgaaat tggtctccct tacaagctgt accctgtt
sequagggideaRBCY A HRIGEQ Do Neaglrdde oo 5 freof.
aggtttggag acatacctta caaaaccccc agtgacactg 480
gaagcccagt gcacgcggct gcctgcectta cgcccaacgc cactccggtg
act gat gggc 540 gctccgtctt ggccacgacc atgccccccg

gotttgagtt afiy gedfodbradsial 30Camd ?Qﬂi&%&ﬁg%ﬂ@&ted from the group
tgattacctt gactctaggc ctgactgccc taaacagctg acagagcacg

cons 30 5 R R0 AR AR D o 1.5,

cttgtgcgga aatacctgtt tgcccatgta ggtaagtgcc 780
10, and cgml:%ngtgjons thereof. g g gta ggtaaglg

11.  The method of claim 9, said composition further comprising a second

DNA portion selected from the group consisting of-at least 21 contiguous nucleotides from a
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cacccgttca tcggccttct acttaccctg ctaagaattc tatggctgga
at aaat ggga 840 acaggttccc aaccaaggac attcagagcg
w0 ec@egHant cgacgttctg tgcgcacagg 900" sequencePdT/US1005/021973
ng .sT25 .txt ctgtgcgaga aaactgg 917 <210> 11 . <211>
972 <212> DNA <213> porcine reproductive and resp
ratory syndronme vi rus <4002511 gctgtgcgag aaaact ggca
aactgtcacc ccttgtactc ttaagaaaca gtattgcggg 60
PRROVORFUARGIn AT ORBAGEREst 2¢ bEIGRsEMRRbEAe! o ORFYC ant@ysbinations
ccaccgagca 120 gtgttgagtg gtgttaccca gggcttcatg
aaaggcgt ttaactcgcc catcgccctc 180 ggaaagaaca
tttaagga gctacagact ccggtcctgg gcaggtgcct tgaagctgat
240 ctcgcatcct gcgatcgatc cacgcctgca attgtccgcet
ggtttgccgc caaccttctt 300 tatgaacttg cctgtgctga
agagcatcta ccgtcgtacg tgctgaactg ctgccacgac 360
ttactggtxa chuagetodefctiad Q&dtcoa&’@@@%g‘ gheyoeameprisifieca second

t ggcgacccg 420 atcacctctg tgtctaacac catttat agt

there

" compok#i%h @Ak S veddt SRR AR ihA BB IrEHbhsetRinegPRREVtifection.

aaagtggtca cccccatggc cttctgttct tacaagacca gctaaagttt
540 gaggacatgc tcaaggttca acccctgatc gtctattcgg
acgacctcgt gctgtatgcc 600 gagtctccca ccatgccaaa ,
ct at cact g t gggtt gaac_atctgaattt gat gct 660 . . . .
Lt cagably abbnshiedal Smsradtomssindiate cepprsing ppjneredient
aggct gt aga 720 ataataaatg ggcgccagct agtccccaac

selecegifgas dggaotr cunsiptigg of adjtrcaptss atipiesn, vuceongtaajipns thereof.
cgagtaatgt ttctgaatac tatgcctcag cggctgcaat actcatggac
840 agctgtgctt gtttggagta tgatcctgaa tggtttgaag
aacttgtagt tggaatagcg 900 cagtgcgccc gcaaggacgg

ctacagcidt t %@g%g?h;
gaaaaac#%a gé%g%%?&%ﬁﬁﬁg@%&1%%?£p§%%ﬁqg %f%§A
Porci ne reproductive and respiratory syndrone virus
<400> 12 at gt gggaaa aactcaggtc caattatgag gggaagaagt
cgagagtgtg cgggtactgc 60 ggggccccgg ccccgtacgce

tact gcctyt ghocvactereyd clatindbasaid vecterdwinga plesmizh
ttccaccagc attgtccagt cacaatctgg tgtggccatc cagcgggttc.
tggttcttgt 180 agtgagtgca aatcccctgt agggaaaggc -
acaagccctt tagacgaggt gctggaacaa 240 gtcccgtata

ageccceacg S UL E c?aﬁrg t &ﬁ@gorﬁgﬁ ATBRRGY @ﬁﬁ TREA Icbmprising

300 gatccaggta gataccaaac ftgccgcgga ttagtctct

tca ctgg aat t agggg ting. ST25txt
at leagiad 9§%g § %ﬁ%ﬁﬁgyigﬁﬁdbﬁzgcaccg ccttgctcce

tacctgcaaa 420 gagat caaca tggtcgctgt cgcttccaat
gtattgcgca gcaggttcat catcggccca 480 cccggtgcetg
ggaaaacata ctggctcctt caacaggtcc aggatggtga tgttatttac

540 acapgaactke wetrafsaint 17064t patiohof PRRSYJORFL DNA having atleast
t ggggacgt g ccggttcaac 600 gtcccggcag gcacaacgct

0 GEOEH 05 SR RERRAI0REE AP %6 Bl of svenes
havu&a;gt@q%tgtgg% &gﬁ;ﬁ%ﬁ&&g@a AR to% %@g@&\%&t i %@ and combinations

acccagtggg ttttgattct cattgctatg tttttgacat catgcctcaa
thereBfl0 act caact ga agaccatctg gaggtttgga cagaat at ct
gt gat gccat tcagccagat 900

19.  The vector of claim 1, said vector further comprising a second portion of
PRRSV DNA selected from the group consisting of least 21 contiguous nucleotides from a

PRRSV ORF other than ORF1, at least 21 contiguous nucleotides from ORF1, and combinations
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t acagggaca aactcatgtc catggtcaac acaacccgtg tgacctacgt
ggaaaaacct 960 gtcagg 966 <210> 13 <211> 783 <212> DNA
W 2d80703 ci ne reproductive and respiratory syPdr/ogm05/021973

virus <400> 13 gtggaaaaac ctgtcaggta tgggcaggtc
ctcaccccct accacaggga ccgagaggac 60 gacgccatca
ctattgactc cagtcaaggc gccacadtcg atgtggttac attgcatttg
120 cccactaaag attcactcaa caggcaaaga gcccttgttg

thereof.at caccag ggcaagacac 180 gctatctttg tgtatgaccc
acacaggcag ctgcagggct tgtttgatct tcctgcaaaa 240
ggcacgcceg tcaacctcgc agtgcactgc gacgggcagc tgatcgtgcet
ggat agaaat 300 aacaaagaat gcacggttgc tcaggctcta

ggcaacggQg atpaattta ca
tagatt ottt @5%5%&%&? E‘g?égt At ¢ gga@g‘gg%%%‘%%gf’d from a virulent
420 ctccccaagg tcgcacacaa cttgggattt tatttctcac

straig ofBRREYac acagtttgct 480 aaactcccag tagaacttgc
acctcactgg cccgtggtgt caacccagaa caat gaaaag 540
tggccggat c ggctggttgc cagccttcgcec cctatccata aatacagccg
cgcgtgcatc 600 ggtgccgget atatggtggg cccttcggtg

tttctagggca CnhGellgepteinifd Al 86mp®éing all&dsCR R tiguous nucleotides
aatttgttaa gggcggggct caagtgcttc cggagacggt tttcagcacc

aggt agactg ccgggaatat cttgatgatc
ﬁ““é@ﬁ%§§§§§§ﬁ§§$¥gctgcg 780 tec 783 <210> 14 <211> 774
<212> DNA <213> Porci ne reproductive and respiratory
syndrone virusbeq ence Listing. ST25.txt <400> 14
gagcgagaag ttgctgcgtc cctcccacac ggtttcattg gcgacgtcaa ‘
aggcact 22.c 60Tl tehafghtimgd ; shohpgsmoh fothee agenprising at least 150
tacctcccgc gcgtccttcc caaggaatca 120 gttgcggtag

cont1%ﬁ&ﬁ9ﬁ1€febﬁd&%ﬁﬁﬁﬁ§&ﬂ1€n&%@&€&ﬁ% m@gﬁﬁ? hesRCTebgRAGes having
gatgtgtacc t cccagat ct tgaagcctat ccacccgg

e PR SRR TR P TSRO oy ARG Gfmations ot

ttccaacttg aaggtcgcta tttcacctgg tatcagcttg ccagctatgc
ctcgtacatc 360 cgtgttcccg tcaactctac ggtgtacttg

gacccctgca tgggccccge cctttgcaac 420 aggagagtcg

t cgggt c2hc cThetdofgtpint gsedplesmickfgttbercoprisingtagatdnagortion of
480 ggcgctaaaa ttatcctgtc tagcgcgtac cat ggt gaaa

PRRE YOSRACEUE 1L R6RaRE loupAdnSb@HoaL ot a6t 29@88{fius nucleotides from a
gttggat gac ccagttaagt acaaacatac .ctgggggttt 600

Pmsggggg%gﬂh%a%ﬁ%g getastgztl%ggt?%t ng n@(ﬁ&%ﬁﬁ@ﬁgﬂl (gﬁ?f‘%gﬁl%rgbmauons

gcat tgc cg ccag
aaaatttata aggccactgc caccagcttg 720 aagttttatt
therepf.cccccggg ccctgtcatt gaaccaactt taggcctgaa ttga 774

24.  The cell of claim 21, said PRRSV DNA being derived from a virulent

strain of PRRSV.



