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WD 2007/ 002321 PCT/ US2006/ 024355 Patent File
110. 03020201 5 PRRS VI RUSES, | NFECTI QUS CLONES,

wORGANIS2THEREOF, AND METHODS OF USE CONTI NUI RGI/US2006/024355

APPLI CATI ON DATA 10 This application clains the

benefit of U S. Provisional Application Serial No.

60/ 694, 021, filed June 24, 2005, which is incorporated

by reference herein. BACKGROUND 15 Porcine Patent
reproductive and respiratory syndrone virus (PRB&Y)0.03020201
the causative agent of a disease characterized by
respiratory disorders in young pigs and reproductive

e RO BRI U yptSnkbghp snions
Diagn. Invest., 4:117-126 ( , Wensvoort et al.

Vet. Q, 13:121-130 (1991)) and is now endemc in

nost countries. The syndronme was first recogni zed as a
20 "nystery swi n€ONE 'G ARPLHATIIN &N Bbates i n

1987 and was di scovered in Europe in 1990. The two .

pr ot otype Vi ral Eaj Yt VR ' ial No.
PSR GpiaRln SHEAL B8 BT, P ar Ll S e

6@ PO£0ZNfilédundiZg] 2005, whishds pesporated By referehce lasein.
European (EU or Type 1, Lelystad; Meul enberg et al.
Virol ogy, 192:62-72 (1993)) and North American (NA or

Type 2, VR-2332; Nel sen I t}w)\ﬁ rol., 73:270-80
(1999)) 25 strains (Fan&gé?E§?%? irus Res.,

100: 229- 235 (2004); Mardassi et al., J. n._Virol., .
75: 68Rominergprgyluctivesgd ggspigptory Nr@rﬁmwme&,m&‘@: iy s apysative

%.%Ezl?gl% a AiPR8 filra erizea‘gag r\ééﬂifegfto dis §&é§§14y V\g%gé%s%g@@ﬁroducﬁve

sease has al so en-r efred to as ]
syl iarsews (Bysficdd gt i, g IirsPage, Inpetc Hrid7+183(0MQt Collins et al.,

v obers s 210 MRy Seer otk rl Lt fid21-130 a9o1)
ARPE oA erfdieR PR EnoR gt B, B JheRAREWaPHRY fedSoritalhs a

and seuchenhafter spatabort der schweine. The disease ]
{“mystetyavene diseasedtintpe UagedStatesiind 98 apndiwes figcqyeeagriadurope in

d t or. bl ' i . .

T ecaie Rl i R PR AR B 2Paplre i Tpplgotiae
%@ﬁ‘qei HeupphdimaRBRE, hfid adpreeuetwendstincp g&idtypes, sfoned to as
RNA virus belonging to the famly Arterjviridae in
EhopeatiéfU N Gune hdiebwtadchlentragrre shebn’irghogr| 192:62-72 (1993)) and

: 629; 997 . NOAR- Var A :
1684 KR53 SR N 5, 0, K aenomyy 570 5000099)
1930 SFafg ef d1993)is Réel $6M229-235 (2004); Mandadsi et a1.37. 270 §Wrol.,

o LAABEDOMpaES: clgdhthe efle JHBITTRS (P Rappeet ol /. Virol
T
arydtehppigtdisense percurecepodective and respiratory syndrome, swine plague,
porcine epidemic abortion and respiratory syndrome, blue abortion disease, blue ear
disease, abortus blau, and seuchenhafter spatabort der schweine. The disease is
characterized by reproductive failure in pregnant sows and respiratory problems in pigs
of all ages. The disease has a significant negative impact on the swine industry.

PRRSV is an enveloped, positive-sense RNA virus belonging to the family
Arteriviridae in the order Nidovirales (Cavanagh, Arch. Virol., 142:629:633 (1997)).
The PRRSV genome varies from 15.1-15.5 kb long (Meulenberg et al., Virology,

192:62-72 (1993); Nelsen et al., J. Virol., 73:270-80 (1999)). The first 75% of the
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cotranslationally into smaller proteins by virally
encoded proteases (Snijder et al., J. Gen. Virol.,

wo@20@B22329 (1998)). The structural proteins arecemnwsewemd243ss
by seven 5 downstream ORFs and are translated froma
31-coterninal nested set of subgenomc nRNAs (sgnRNA)
(Meul enberg et al., Virology, 192:62-72 (1993);

Rabdhpahdodes tha|rephca§?€bdl 1081 Bskdntidd 26 vih8 9@ Jeatidmand is
strain VR-2332, the com ion, of th
opmqu10ﬁataf§é§5ge|0§em reaflioecr e Okgisy (1 and JH) hahare axesgssed

BRIty A7 PP SRRl RRooded PRRGELS (ier 1, /
G?f msmo{ ’|/9 :961-29 (17198 e Thgehoowrs prpieins ere(aﬁa«bdaddqyl@eeen

, Ce 011-10 992 th P.
Jawitsepie OREG éwraaaséaqsﬁ’%ora P et gl St of sgenomic
@g@%% ﬁﬁpﬁﬁ‘él\\;% Ba%eltmesvzﬁéz 002:6470q100%) mﬁﬁﬂa etal.,

ogy, 275: 15682169 (20 Yuan et
@11, 69N L4 02RED93))c i sttdiB %2837;( zlwzp)d)ng @g@nu of $heyzsaie

BTt iy L 1P s

1@%@ In addition, an infectious clone of this
4 kb 'NA PRRSV genome has been produced and exami ned

for iRRRSVisirpinyVR@332bewbesngealkeharastesigedan egumoikg complete
SR S holpamdiic oYhf Whenr 4071 9820 BGbIN(2BUThky of PRRSV to

Use si gni |ca eco om c losses

donEuahay brdduee wefettihe suBBendatic RIS siprcies aaraiet dioteeoclisest (latin:
they are based on one PRRSV strain

wigpasraornR Y vpRRA., JHioM s 2 (P 8- 3@§&%85)3§{(S@£%i%’ Kirys
ﬁ%@g}c% C1 dSe%? %’?(Egér)@%aaﬁg' tg g?(?}’wtthﬁde&%é?}léﬁﬁ Wird ¥Swell@Sin vivo

entified e an ted States, new
weAgk eplig it Vpesmbavemusomithelyd021105-848 l(gQiM))Q dn addition, an

AT i pesfar af i

fgk i) %‘?Hi%stocbfa{l&rﬁl%gé BIR}iMe R-'HT@'Ni%lseﬁ et Mi, Ualirel oMk 37.02-
peciftically, individual 0 | aboratories had made

}ia@0@Ms in the 3' end of the virus, and the
resul }%ggé}{\écbﬁylﬁ%e SF%iSth]%élhgc st abl gmﬁnlgss%' 'th(.:fgl!l out the world.

rever uence, or gre

VARYide¥ af avalldle But @hdy dré Be@lon@dhe PREIO4train, &Bﬂl ‘tléle?e Gkvidence
uggoo}é% Choi et al., J. Virol., 80:723-736 ﬁ
PRR S ¥lstrainyiva) 2 ghe antigenio 38d gerpticesdy )[n a¢ la@n jipce the virus

ST R MR LSR8 el g
mlﬁﬁuéiﬁtormﬁ@ge ons in VR 2332 NSP2 that were not
extremely detrinmental was not known. 2 WD 2007/002321
PCT/ US2006/ 024355 However, alignnent of the full

genone sequences of new Type 2 PRRS viruses with
SUMMARY OF THE INVENTION

Prior reports had suggested that deletions and/or mutations of any strain of
PRRS virus was often extremely detrimental to viral growth. Specifically, individual
laboratories had made mutations in the 3' end of the virus, and the resultant virus was
either unstable and quickly reverted back to wild-type sequence, or grew very poorly or
not at all (Lee et al., Virol., 331:47-62 (2005); Choi et al., J. Virol., 80:723-736 (2006);
Lee et al., Virolog., 346:238-250 (2005)). Thus, in comparison of nucleotide sequences
of European (Type 1 genotype) and VR-2332 (Type 2 genotype), where to make

mutations in VR-2332 NSP2 that were not extremely detrimental was not known.
2
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VR- 2332 began to provide insight as to where viable

mut ants coul d be made. Further deletion nutagenesis
wehemd22hat t he regi on between nsp2 am no aci #6T/US2006/024355

324-813 was not necessary for growth in vitro. 5 The

present invention provides an isolated infectious

pol ynucl eoti de having a nucl eotide sequence with at

Heaster Sfinttansi thy fill DgspoRlel seqiDcds afiwaT el 2PRBA vidusastwith

| east 39 consecutive, nucl eot des, Iected fr
icksatas: boue dbimil so st Wﬂtaﬁﬁ@?@rﬂ@adﬁ Further
QSRR QULARGS sFoflh 3R et BliReLd LD ARhy UG SREBfHPwas
aving a | de sequence w t ast 88/o
maieletest;atytfﬁr @E@tﬂzﬁm 14 and a deI et| on of at

| east 39 consecutive nucl eotid ected fro

nucl eGhs PRESTHE CREOTHRICVISGE FiyisO %ﬁtw‘sﬁe@ %&tliﬁhavmga
Mdtiﬁgl RPN Qﬂ%hs@% QR CReiRY t(l? SE IQﬂQOtl hr¥ @deletion of at
vector, I1h an i1solated virus particle, present in a

leadt 39 consesuitoninichmtiderscdetadeiorm nweetids 2063 e nileetide 3864 of

f\r{ﬁﬁi&@(}\l @gl tlﬁgNA qul 61[’ glgs){esog%e%ﬁegﬁ?%s 0 %u&?é%?ldgmﬂ){ng a
Rl sotide |s§‘(fﬁeh§@wﬁﬁﬁt Texst @E‘VB%tlt-y”‘P@ SEealDeNext 4 and a deletion of at

pol ynucl eot i de nay include 2 or nore 15 del etigns,

and
]@aﬁﬁ9¢§n%€l011@ﬁ3 mpleotides setrstrdfaen npglegiidg 7é)<§§tt0 avcleotlde 5545 of
iV UG

SEQSEGHDILE TSI SEhmvsl e L R GLERM o

Bi@siiticle, predeheindhedetl] d)mcorﬂﬁdattdmethaaeoﬂ eWhers present in a vector an
ol ynucl eoti de nmay encode a e ti suc a .
BRI AP EISA BTN TTHeD ep?%@ﬁi’ li ﬁ%ﬂolav%%eﬂa?isv ilg isolated
ot

&fb i Cdgl{d%‘?rtlﬁpdgyﬁﬁqggg ”I'gx@q (?f&gg E?lytﬁgcltgégld%liﬁiﬁ‘%ﬁugg 2 or more

ddietiats, drelamich doletiordmbae be onmlepéndzrntly etlsast 39 consesatdyet nwcb,eotldes

TEEANEE L AT AT A A——

pahy GHI%ﬁ@I?tahQ ¢hd &BLfoAb ?§lyﬁﬁgeotm&ﬂ&5€@f§:oli@ﬁ 96%}3@1&&16, such as a
virus particles whén introduced into a cell

datestibletharkeran i sol at ed pol ynucl eoti de having a

| id th
551 DTS RS Mh Prlac SRR POVAGR i o iy
ARSI sEyiRenbe GitB at iled@ B398 h@ahthdtofsmm NG eatl iatiEagOnt
to nucl eoti de 3545 of SEQ NG 14, wherei
paetjerued a deasydd cqné?ﬂuilzf@fl@@ecéms seledier Bemy IHFE?@PS% g2 to
Hﬁ(ﬁ%ﬁ%}d@?@kh GF gE I D | taﬁ(@%bl%gl fh@;pg}??\uielﬁbﬂédevr-eg lt?%artc?s ainrc]l
pﬂmdusesllﬂ[teetﬂoum \rnuus ppidictes ml'}&n uptrcﬁhleeﬁ intoa aelt eAlsp pmviéed is an
POl gt ah Foien R arleg SCaaraBRY & IR RdOEhy to SEQ
E?Nkﬁ@ &LePh lggst ogé@elétﬁﬁ‘l H£ @ea?toj VEUHSERBYE HEcledTRMs Bdle@Bd from

heISO ate nucl eoti d ylncue20r nor e
dmﬂe:rtld@ri?@ﬁl mmuclmxdh 3dé$ ef $BQ IdeOUel heespethd patynyclgetide

BT BRI EDRP Se TS KPS PHET o e Ry SHRe @ cel The
ﬁ@iai’é@iugbl élg(ﬁld%rr%ﬁd'gprbibnt hen e, B0 ALE18R3 2ikus particle, present

PCT/ US2006/ 024355
in a cell, or a combination thereof. When present in a vector an RNA polymerase

promoter may be operably linked to the polynucleotide. The isolated polynucleotide
may by an RNA. The isolated polynucleotide may include 2 or more deletions, and
each deletion may be independently at least 37 consecutive nucleotides. The isolated

polynucleotide may further include an exogenous polynucleotide present in the

3
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del etion, and the exogenous pol ynucl eoti de may encode

a pol ypeptide, such as a detectable marker. The
wonrew@ar32i nvent i on further provides an infecti 8as/UsSk@®n®24355

having a polynucleotide with a nucleotide sequence

having at |l east 88 %identity to SEQID 5 NO 1 and

at | east one deletion of at |east 39 consecutive

DUHRCAAIBS 86 cR6bEsbIMaMsonde hagtendede20fypaptide, such as a
nucl eoti de 3864 of SEQ ID NOI. Also provided is an
datgctable wasker.cl one having a pol ynucl eotide with a

SE0 | DF P INERGR ARNaR EPRIcARuTR PRy o
paRliatidy eihuchebiotide sequsededmying ot iam $R idattitd o SE@JID

SPohesa i esbors Ggion ot Bop ap o et RS H g 26

c?éB‘ﬁh@ POS@% RRILQBRE §§’(§ZV off SES €Y NOQ. tA18o provided is an infectious

ynucl eot | The 1 nfectious clone nma |nclude 2 or
ctoneehadm@a palysyclentile withea micleatide Keqtwhes haying @ least 88 % identity

IFRIBRRS o LSRR a5 SR el

oA nﬁ@lleMﬁ‘&@i(%qttb A8cIBsteREIIU 5 iof SEUPIIZdNbSI 4 OThe iafidtious
t he exogenous pol ynucl eoti de may encode a polgpe ptide,
€

sloohmay ba pr@&tdea@cﬂaﬁm&h%mbﬁnefweﬁoﬁp@v [Speral ahly linked

t
oS Alembrt YBs iRl RuR i hEbAgS LolRre delctions gnd
WReldld dhch 351@(1b1@15|\@ében&@ylaﬂd’a@ 33, coSEé@utli/dDmMﬂbdhdeSEQle
ID NOS, SEQID NO6, SEQID NO 7, SEQ |ID NO.8, EiSEI8|D. th
jojated pobmgeleptidemay furﬁEQlﬂCbqu@n e}%e@ﬁwlmk@e% psent in the

FE EI% D, NPib3x g& ?goﬁgﬁe&ﬁemw&%gaé Qﬁ ‘?P&Qfﬁ%ds&}i a8h

't 1ous po e conpri'sing a eotid
aaack.tﬁﬂemaﬂs&QlDNO7 SEQ ID NO 8, SEQ ID NGO 9, SEQ
ID NC 10, S

11, SEQ ID. NO SEO I D _
NO 13A13PI‘R%'0Y18?41€Y ﬂ}?dﬁﬁ?tepglélggitlgﬂds %}Spéﬁdglhgecf Qésr%o&qmud%eotlde
][mﬂﬁe(%a Fudibfde sequéﬁ%@@EQqD Nber, s HGOES K0:2r $BQappeas3, SEQ

escription and claims. UnlesS ot her wi se

ﬂDN@ fj SBQ IDNOH, SEQAD NO:4, $EQ IAND:7a3EQ RO $a eEQIENO:9,

SEE DL SLERRPATR D S RS RN s

§idePBciRE %@%@nﬁe&ﬁi@s' }M@cle&ﬁld@éompﬁﬁﬁg 4 pudeotide sequence
ofynucleotide 30 VR-V7 (also referred to herein a

95@71@71@@;7 SEQ M $ER IONOnSEQBRIONS. SKEL B3 NgFT1, SEQ D

§%F§E%#ngfxf0tlde VR-V5. C. Nucl eotide

n I r3) of infectious polynucl eotide

VR' V5 GR4 Tdhs "Evmplikek'enid deiatenpbacef QCSE@ HaRe MGnd)ingfmeaning
i nfectious polynucleotlde VR- V6., E. @I oti%g . fied
shgiedhess {ErBEPPEANDIE deg¢ripilopdnd ¢Hms0 §§fs othérwise specified,

Pc,:'-”'aLlJl‘?ZQRQI' 02488 Peast one" are used interchangeably and mean one or more than

one.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1. A. Nucleotide sequence (SEQ ID NO:1) of infectious polynucleotide
VR-V7 (also referred to herein as V6G7475A). B. Nucleotide sequence (SEQ ID
NO:2) of infectious polynucleotide VR-V5. C. Nucleotide sequence (SEQ ID NO:3) of
infectious polynucleotide VR-V5G7475A. D. Nucleotide sequence (SEQ ID NO:4) of
infectious polynucleotide VR-V6. E. Nucleotide sequence (SEQ ID NO:5) of

4
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i nfectious polynucl eotide MN184A. F. Nucl eotide
sequence (SEQ ID NGO 6) of infectious polynucleotide

wonaBMB232G. Nucl eoti de sequence (SEQ I D NGO 7) 8€T/US2006/024355

i nfectious polynucl eotide Nsp2 A324-434. H Nucl eotide
sequence (SEQ ID NO 8) of infectious polynucleotide

Nsp2 A324-523. |. Nucl eotide sequence (SEQ I D NO 9) of
fedors pbBusclpstdeNINT 804 | BENDEIP@iRégudnda (SBQ ID NO:6) of

Nucl eot i d SEQ I D NQ 10) of infegti
Bdcosious P e SN AR, GoNuceotdg e et ouBLRe of

- af b f8GL i .
303y L9314 5, RRUE Kokl foRpiD oo o
irféiotb puisnpabotilespatA3ad-I8 p2 MIQFotBlbSequance QR 8DINGR:9) of
RIS oRs palymadeots NP k35 2 ad N por St R G TR 96 10) of
ginfg@?ﬁ ggwﬁﬁﬁg&ﬁ(ﬁtw%b MeYBR-72332.. NTBRo#®@e $bquafRISBEQNESNO:11) of

our séctions (I - I\/f9 t hat mcorgorat ed
infedioes pelynnélestideNspa e/ 26| éadageotide sequpirasd 8RR IDhNO:12) of

tistiont 0 bR iR A MYl R R Rt OB TIRO1)

BELFELR8S hSlyhidttideRRap2 IA3negpect i vel y) . A T7
pol ynerase pronoter and 2 nontenplated G residues an

d
a T 1Bigues?ddeseprdy efifdl-lepgthwiangs o5 BRBENcdraimrNR-416Rq Ahe 15.4

vector. (24 Sy - i.fl [ . P i .
FESLR! e kol R RS0 G EP S145 Ao
badyimOdleDRge BitslpeaknitiayiraFEION A FSel, 801§ MxrGE) mfadded to the
nucl eoti de changes of infectious . clones or i(géﬂlgﬁa? L

BREFShseaueRcggH Hif ornd AecTRRSVNGEIRIEUBRERTIS P o:
g&?é&%fé}; lAnP’??ol 'eﬁﬁ? Bfotndtét dnd %z&m HRd CPFRRuESHiBa T
u uct ¢l eavage

at1 ve'nonst ural “protein s are depicted
abidve poRiededitharvital equemrpr The pO&d 2biecto(@)ayad nawdifedto include a

[ t tif Jdentified bel F1 . .1
B e et S itk ALPSM SRy THERR pf RSB AES PR i 50
B idedenonme [(papai n-1ike cysteine protease a and 3

(PCPa, PCP(3); cysteine protease (CP); serine/3C
pr ot e&s@ir¢ SPSgiem)aticpd mypﬂzgqotg@g:h@pgggqf infectious clones or swine

%g%ﬁ%gﬁ{agléﬁ (I%fdth%n) Egpky%e&gﬁb&rg%gzlea@%ﬁ?sspl%?en%det!l&fer which are full
%Bﬂﬁﬁé bsipkilseas P taterdiltudnansvtedi cleadages Rredepiciidtabove
cad. Sci. USA, 101:12694-12699 (2004); Zi ebuhr e

&RF1apnd dbnrepsgsensed by dawngad agpys( Sogayyre mqkids %f&tlﬁaf‘d)éiﬁed

Lf . 11 . .
SRR BB BB NS G ARl sy
vasth O Raphindfle\egsibink phdtdhsero. ardes (FRIBRG POMPOSGAGR)e pratease (CP);
W strain VR-2332 conpared to_ pVR-V6Gr/475A, . 3. ,%VR %*S)vt .
verinestparasense SB/3CR); pelypresass ¢Ra sy stems/ uggigaeich ¢-/Hythelicase

BHE B PR SORPR Py U B Dy bt v
SE{mnNeﬂ.sficfad% Sﬁ‘i.t (gﬂw,menamm-mmom)ﬁ &idhivbnet aby, dwierg Virol.,
were [nrected w

R oSS T TR GoghT Y Salgeyide i erasies arogeprsgensed Py varieal bass. 1. we
strain VR-2332 (U87392) compared to VR-2332 derived vaccine (Ingelvac® MLV or
RespPRRS, AF066183). 2. wt strain VR-2332 compared to pVR-V6G7475A. 3. pVR-
V5 compared to in vivo passaged V5-1-P3 (Sw612). 4. wt strain VR-2332 compared to
Sw612. Detailed nucleotide changes are listed in Tables 4 and 5.

Figure 4. Seroconversion of swine after PRRSV infection. Growing swine

were infected with native wt strain VR-2332 (), Ingelvac® MLV (X), V5-1 P3 (O) or

5
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WD 2007/ 002321 PCT/ US2006/ 024355 remai ned uni nf ect ed

(a). At days indicated, serum sanples were taken and
woest7@d2ay | DEXX El i sa for indication of PCT/US2006/024355

seroconversion by anti-PRRSV anti bodies to the

nucl eocapsid protein. Figure 5. A Plaque assays on P3

progeny (first lineage) of all infectious clones 5 as

welaineduinitfedtd élﬁ MRia33 Bidlicatade sdrenh sdinfplearvest taklenguitested by

sizes. B. Pro of V5-1 P3 ., after SW ne
88X Blisp f@dl}g isef1q9) %FG%O%Y%%% y %ﬁ%ﬁw %W%O@F@Si%é’f
ﬁc@é{fcg% dgl;%tel I aque assays on P3 progeny (second

I hea i nfectious clones as well as wt
strai ElgVRQBBZPqulquisa%ed)nmmGge@ (fiess linhage) wéaldinfectious clones

o w6 s VR 0 R B GRS, B S BReDshy 1 F3

YR erdPmng tswﬁ‘?e‘{'S'\V%@Qj Mdt?&d‘fﬂaq%& ﬁhﬁla}'/% WESHIPVRIED?

virus in spit havi ng si mlar plaque size. Figure
7. A FigBraps obcRiaqut aeyssmmid popeyiaEandfincsa obi fections

VR— HN @%eﬂa‘g} A"lp%/")%r\\/(gB ei?sg dfmr;tygﬁ g]gaééﬁ? C&eesz( %llé,lnﬁo el g\é?fférént from first

ﬁﬁe%@e gfrﬁgnlé Kaiehd. O BersviP4 ving ihdicks aptttoul clode piegeny were
strain g 32 and Swe12 viruses replicated to

agiperlidating s y stonin §RA2FA 2w GlRtvarus imspitegfibayingsimilar plaque
oints. pVR V6G7/475A, with no am no acid changes from
‘ive virus or vaccine, produced virus that
r epI | Bipugst7 .t A. B3 biageey of it ﬂfa11aVRaI3321(0r)pS\06121(5) tpVARRHN (),

h f f
PUR-GB R NIV 357 LA Y -3 () BB CHAT S S o
%ﬁpﬁt@neo%glyl:éxgﬂﬁr?ed%or Y stt(gwe ¥V}H{p Qﬁé_el"i’&ais)b%ﬂﬁleﬁfm Exam Fle 1. wt

erent “progeny passag V6G7475A as wel
Swbil ¥ Randt 2 drel $wib 12 vitusesreplitated tor@pm:mmptelyr ErEddl bigher tlters at

terocllte as _earl and al on
af fiFRe oM R NifEo Ay A e nd B Rt 88 e O or
b@ﬁ’ﬁl\éefmodﬁééﬂn\%ﬁfs'tﬂét rEPMRated %0 2 HOBSr ARE attANfi@k Poimeatih X1 other
detectabl e heteroclite species. 25 Figure 9. A

Difeggioasmiane pragepy.eSenfingl itivey forf each ¢ipRRSYargiap ielisted in the
Put ati.ve onstructural protein cleavages are depicted
DANORAPIS and I'b, represented by downward arrows.

Si gnaFifuee STUNbftﬁerﬂ%otlaﬁ@llyﬁlb bf edfdpait pvo doRfbassage dflpVR-
indicating th Iol acenent_in the PRRSV Eeno

VoS4 A lap W@H@y 13 @n@) theripiiabinyiza & apscEip gle)veals heteroclites are
R S L e

passndeo dpotvet, ansqie IRIN & (Brdives honlmmtamamd(lw)iete@abib Uleteroclite
et al., 2000; Ivanov et al., 2004; Corbal enya et al.
MEEF. B. Schematic di agram of the conparison of ORF1

prote ngu% 2 pAh E)"i‘a??ﬁmﬂlfati(':\@%%@ntﬁﬂ&l MNLB PR R o i@, PuBtive
process

nonstructural proteln cleavages are depicted above ORF1a and 1b, represented by
downward arrows. Signature motifs are identified below ORF1a and 1b, indicating
their placement in the PRRSV genome [papain-like cysteine protease o and § (PL1);
cysteine protease (PL2); serine/3C protease (3CL); polymerase (RdRp); helicase (Hel);
Xenopus laevis homolog poly(U)-specific endoribonuclease (N); Ziebuhr et al., 2000;
Tvanov et al., 2004; Gorbalenya et al., 2006]. B. Schematic diagram of the comparison

of ORF1 protein (replicase) of MN184A and MN184B and putative processing. The
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WD 2007/ 002321 PCT/ US2006/ 024355 degeneracy seen in

nsp2 is included in the conparison. C. Schematic
wdizeqgroazazof t he conpari son of ORF2-7 protei nsPOT/US2006/024355

MN184A and MN184B. Figure 10. ORF5 ami no acid sequence

alignment of divergent PRRSV. Dark grey boxes

i ndi cate high am no acid conservation (>80% between

deBeapsbylsRen BSispOesSincmdad & thdedinpatdon, Qredhenmtgr dggram of the
(>60% between 12 and 15 resi dglhcg are identical),

qoltljlg?&flé@n ofr @F2-Tamoteing of M HS4N attMNL348si dues are
t
I den }Igéﬁjt )1()an§%{ E‘[Hﬂlg gfentélﬂge@cf g L arer Oée?@PRR%V Dark

are i i‘cal oxes i conserved resi dues.
grbgbelas irdlcate bighramihmdéid abmrxtalmen (08 G b@weerg]r@and 19 residues
sequence, the boxed r ns |d the

%P leoeathmgeER ggqy&ﬁég‘g ﬁ%tWﬁ% Pond {5 ph gRIfE e lighter

%@?g Lo el dE ]8 :ﬁf&ldl 1H¥idhes £8 ﬁieﬁ@céﬁ‘ﬁl&h@ﬁ&&@ <40%; less than 8

ntation of proteinin the virion is identified
riesidbed ate 1deat1¢a1)sbox‘5h aienumsmmaerwchxeexdnes r'Bla dagbed region
1S, proposed . to lnt ract with,the Mprotein.i
ilishier eat =i siehel Hainedr e kPGS s g proposed
t?éiﬁﬁﬁﬁl\b%e%%@ﬁd i WYphMeiasI rédibmars iddcatel @{V 1 and HV-2), and
Identified by stars ‘and hypervari abl e reglon

the prepiosed mansatwm@@neapretegp@cﬂw visions gleptiBed indpql ialics. The

%Iélta?e}%ﬁ% gés§/ Te? res1-|c_11q§gl quﬂ;&g% %glr?e?g% ﬁ)&ﬂﬂ\}h %g%ﬁe}n is identified
K}{%e%%%hwaf@&%w ab). M1¢ tiBFBASEHRH) putSiiRd- gllycosylahon s1tes are
DQ56373), PL97-1 (AY58524), PA -8 (AF] 76348),

dﬁﬁtiwdws)tars Bud hyperyarlegsaion 1ipqntaimmeimgisglate SPGQIEI&@J

%AFO“ %fftesﬁ?aé/ffiﬁéi%%%mg o 3080 Faneths ore ed

Paikbn: OR-1BYITBH34), InelvaPRASV (L BYGHESR D) NP1.2

5&%@%%8&%9@@ (Jfgg'sf\&ﬁgegi% 703435 354 F o T
A%%%é‘ N, gﬁ@g( %3‘%35 i é&ﬁvozzd}i%p HE ﬂms’oﬁ% $HB-2

equenc nnment ver ent gure
@IHI‘M\Z&M)pﬁHamJKAd’@BM2®,cHﬂém{AM§4(bVé$,dﬂ 1@@ dA iYﬁ242b7é) SDPRRS-01-

%{367\;%9 | E&a@ﬁ@@@%ﬁ@oﬂ@' SLE VoS85, W&*} 653 (US4931),

fmﬂ 1&&}5@%@9‘0@%@@@@(@@&@% ©R134hy (g%/bsmsewsm

conservation w'th Type 1 isolates and

PopOsa).cl eavage site is identified by the downward
arrow_(i

al i gnﬁ’e%H% © b Ig Z‘rﬂ&@ﬂ? aﬁ%ﬁg‘%@ng%@?c' d‘ﬂ%f’g{ﬁ%@%m PRRSV. The

ﬁgﬁ%gleﬁgglo%%ﬁtcbl@ sgﬁ/e‘i;ﬁee\kfﬁ‘sedd%&ﬁéeﬁeﬁ%&ﬁtgafeﬂo legend. The two
Cys and His) are identif éyéSt ars and
1518

cmaplbtek;ecbnawncbput@tmsscasalgm fﬁﬁldp?%%réa@@t betags and the boxed

U AR TR P T GRRE e .
@thfdpgﬂ'ﬁl cl@9agd Hleds fdepaRiadBy Heldsvraraed andwc(&t)ed by a
has arrow, sSignal peptide, solid

t r ans Higuts h?neN SEATBIAS aCléiWéQ\WfJ‘nPﬁ a]h%%%'g Eﬁa/@kgegbRBBSV The

gomp n%elly conserved putative cysteine protease catalytic residues (Cys and His) are

identified by stars and the boxed amino acids signify protease sequence conservation
within PRRSV and EAV. The proposed cleavage sites are identified by filled arrows
(¥); additional possible cleavage sites are indicated by a hashed arrow; signal peptide,

solid grey box; transmembrane regions, shown in hashed black boxes; potential N-
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WO 2007/ 002321 PCT/ US2006/ 024355 gl ycosyl ati on sites,

i ndi cated by an asterisk (*). The figure derivation
wanw7motnt scheme were described in the Fi gur eCTWS2006/024355

| egend. DETAI LED DESCRI PTI ON OF | LLUSTRATI VE

EMBODI MENTS 5 The present invention includes

i nfectious clones of the Porcine reproductive and

%?&ﬁylraﬁbﬁ) EiYesS A RI® y\ainl Ad@erit RS The WiguzS@ativatien aiskceblor scheme

erein, the term"infectious clone" is a

pokdrusibedin the Higwre A9 laggdd-conponents; a vector

sequence that replicates in a prokaryotic host cell,

and a second pol ynucleotide referred to herein as an

i nf ecthPUAILED DELCRPAIONOF WEUSTRATIVE BB OINMENTS

to yield an RNA pol ynucl eotide and 10 introduced into..

a perhrerpseat gyention iggludes 1@@?"?8‘%&8‘6@?%3}8 ]g‘brﬂnﬁ &P 88 8etive and

@iﬁi - ltRdHerid 1" ikf8ctious
lggﬁ%#@gégﬁh uga%g |n?gzyﬁ%%gg%g%ﬁ%ﬁgpgﬁﬁ%de can be _
QoS dnh polynacluatidedayviag tero DNApoReNtE A WRIAT iseugnce thakreplicates in

particle,. or an isol ate I NA. ., The ter . .
Epioksmuts Bt Al arseru Y o e P Res o o infectious
%ﬂ%&%&i@@.smfenaﬁﬁscﬂb%& o Pirrotb tyd ah RBOVY6lyaadlesiRik ant
eoxynucl eoti des, and includes both double- and 15
intmdied stto arpenissivg celh dhadubections pelyneslertidgirerlicates é#p anRNA)

I | eotd includ th .
DU 3 L R SR ki Rl BERGy b eSLosdl e e
RSN ULA P&tddS 2 DNA, BEarERBIA ¥ adafspaitivie obyis an zetas@iDNA or
of skill in the art. A palynucleotide my éncl ud

R b terem Spa]eirkensidpanaiery it pRIymEHE forghe lv-%l@,ti%es of any
fﬁgl%tl_hg%l&}%g 8@8ﬁu&&%ih@§“&ede%89%&%o%ﬁg¢j 8R& E4udB8 Both double- and

sequences suc s regulatory sequences
angleatratddd NAl At RN A 2 Unieg otrswisdnpietynpd e ¢aticde degiudes the
be obt ai ned d%rectly .Qm a nat ur sour.ce, Ofr. ca

e a TrTen. TS IOl PRSI Ah S 4L Pyicleotide
Shedd &Ql{h}( &@c@fﬁﬂhgd‘ﬁys? g@fsoxﬁ’ oF M6l eRtakider panBEedtideeady include

or circular in topology. A polynucleotide can be, for
exdenide sequepoestliavmgafitfereniefongionssinelding faninsiapeeeasiineg,

or cloning vectqr, or a fra nt. Jf n [

GRG0 s iaer e & eulel A5y oPliagggy pntranstated
I s PefayaRisotide 3 Bisbthined dirduily'frealaatatatil soargeponGn be
such as ‘a pol ynucl eoti de, pol ypeptide, or virus

paptiied vath the aidrd reqpmbinant g uinatie oa faercaldeeidyes oM

I t.s natural enyi. £ d.edx gl n
A LRI Pht® ALK PR L e
sasipleraietiabbya vaLsy fuchas hn erpesdiar ocdogiogeattsr, wi & liragment.
whi ch_they are naturally associ at ed. Cg omind such bl
as polfnstiplbnesadng, adohsrgisetids 1§ oseleRr gﬂé‘? éteé’r“éla{?clgafem ¥
gﬁﬁﬁéd‘?‘ A hi@ol%{ega%rﬁg&]\da, 3Rn 'aﬁjgblrﬁ%béoﬁ@é, WHB/pkYRS BEirus
.g., through chemcal or reconbinant nmeans, are .
patisiegigrond tha ibepuat atleliscastd fipur itf navgrabgnvdwoniment. j Aripurified”

SRERUTAT CNEENTE SRR T R
90% free from other components with which they are naturally associated. Compounds
such as polynucleotides and polypeptides that are produced outside the organism in
which they naturally occur, e.g., through chemical or recombinant means, are
considered to be isolated and purified by definition, since they were never present in a

natural environment.
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An exanpl e of an infectious pol ynucl eotide of the
present invention includes the infectious

weoaboyrrmozd2eot i de VR-V7 (SEQ ID NO 1). VR-V7 i sPairgis2006/024355

referred to herein as V6G/475A. O her exanpl es of
i nfectious polynucl eotides of the present invention
include VR-V5 (SEQ ID NO 2), VR V5G/475A (SEQ ID

NO 3)An éﬂﬂnﬁl@oﬁ'ﬁn (rﬁﬁﬁduﬁ)po@nhlﬂbdt)de dftthespressnd ihventiot fmﬂudes
that whil e SEQ and.other viru

hoaifespopspolBRlentid ke HEQ IR QU Thel B isitp tofgtred 1 herein
AL LT t&ﬁe&%&ﬁ‘gﬂés dﬂ%{i%&idug %o%\x&@%ﬁf@eﬁ % fri&ent invention

correspondlng equence,
melnaé YREVID $SEQHE{I§®EZ) ’SIR-VKQGVMSG (5HQ M MNRB), caué VR-V6 (SEQ ID

B 5 S B SESTRNBLT 2B, e

f RERACER:
AR peh e AL GROEAPI IR s B 0P ton

doDteN@lBes BEQotEsibihg Rmeeqlmnmasd @E@anm eomplements
ur opean rot otype strain of PRRS virus, Lelystad
PSR 3?1]5?’6 tcessi on number MP6262; SEQ | D NO 14), and

t he NofHehiAE®RIoLUS BBlynidledtiieY BEthS ipEdskht i@l ertidRBave b yelynucleotide
VR- 2332 (CGenbank™ accessi on nunber U87392; SEQ 15 ID

Querts )havnug stractral similayity to arsfaspncsPolpugleotiges rRefisrence

ent and | oF
bl R SERLE FOEE S D RQRTs RS pipra g s NO,
SEQQBFN(B 508E® IxH0ds,dhd Euﬂopéa&cﬁrbmnﬁ)qMaymﬁ:HmS ivites, dretlystad
t he nucl eoti de sequence of the refe

(Sompcacesti sy S0 S ONE Nelbreng e Nerh Asagrican
%!r‘d&' ﬁp%téu% @éf&@@ v[%lgse Vel QQ!@ Glbanit Q&eﬁs@?ﬂl&fﬁﬂ&mnw SEQ

aps’in el Ner - or t’h Seque ces are permtted in
K o)t ﬁ“&xeaim@ar[tym reP@rddrio as tearcent ideptity'tiané it datermined by

AR TR R R R TS

Shndkfate 1ﬁfe‘3§5us Py RRIE a8 REEC IR nRtlebie RIGBSRRIOS the reference
Invention the gap (also referred to as a del etion)

pelpseiotide) uorc@tmmthawmbsmfed@ntwlsnuqmt@ﬂeelp@ethedengths of

e RO BRI e A

HFREI6 GptiideiRe | ﬁ@lfaﬁéﬁﬁtsﬁaﬂa@ hyeleeide] altﬂleug]i\ﬂ%&ucleohdes in each
candi dat e i nfectious polynucl eotide_can be isol at e(%
saquencgAnush neRgthelessapmais ip thsitgPropgiiaEdsre dn §Pp 23HRRE\Y! the present

1n§/8ntﬁ) etﬂe %po n{)ﬁls‘% r%fgn{ Hrtﬁ g? £ Sélkuédg ??grﬁg%ﬁtglg e&%g@ﬁ% li'l‘ﬁ%gtious

usrng ques,
pél?xylmiﬁdu@a lséquenyat Aeandidate infesions @bbmhbldeudese thegprdsicleotide

can be conpared using of the,co i al .
thabiasabe Bt eionss BBRE CHREAFOIR %?@f%%ﬁowucleoﬂde A
E;[ gﬁfeﬁgf’échggﬁﬂ&%uc@éot AU ChE0L 1s0RtRISBHR AR Bfimal, such as 2 pig

, nucl eot 1 de sequences are co
uﬁwn@l Wwihie PRRE V) isdatedrirom & Mmcyd@ewlg@omscm bemggygé using

0 s Sy S TSRS A
% QEnoes 481 v Snfipaded ﬂfﬁﬁ hly 60hé coeindcRealt dt\@tﬂﬁlﬁetcoﬁlﬁoutem

| ete sequences that maxi m zes the nunber of
nlgomﬂms ramtme}:y n$adi te @soduse alignrstts of nucleotide sequences. Preferably,

two nucleotide sequences are compared using the GAP program of the GCG Wisconsin
Package (Accelrys, Inc.) version 10.3 (2001). The GAP program uses the algorithm of
Needleman et al. (J. Mol. Biol., 48:443-453 (1970)) to find the alignment of two

complete sequences that maximizes the number of matches and minimizes the number

9
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WD 2007/ 002321 PCT/ US2006/ 024355 of gaps. Preferably,

the default values for all GAP search paraneters are
wageaf/00232ncl udi ng scoring matri x = NewsgapDNA. eap/USg@p/024355

wei ght = 50, length weight = 3, average match = 10,

average msmatch = 0. In the conparison of two

nucl eoti de sequences using the GAP search al gorithm

@ft agt§t Itahre@éralgy Nhé aéﬂglﬁhf vhinie$ ﬁil‘rel‘ll(ﬁfldP tsfhrﬁ;ﬁpﬁampteima :lsed |
entity." Preferably, ol ynucl eot i structura
mplwﬂmgrsp@lyngmnﬂimmer Nﬁ@ﬁmpéﬁﬁfé -CH®h gmwl@gt T 3@ ﬁtwelght 3,

| east 88 % @t t i

LS RS P Pl A ekt g

deqa&icedbsifig RIGA PR &drclOf gbhithat, streetatal Sithibarityats refeeaé to 88

% or at qust 99 % i de t|t V\/faeg t he truct]LiraI
erﬁemaadpwyi sPgésrahlys ??& ASSTRRBIT R S ary Viigh 2

Péﬁi%&% aogy Xf‘&k%ﬁgtléagte% %, _Qtnleésrt‘%g% | R Ushst 90 %, at least 91 %, at

po ot'l

ynu de can etermned by inserting into a
Neat 100 1% 2nt densid3d%, et lems 86 % c&ﬂbeaptcﬂ%/%u@ﬂ lewst P60, at least 97 %, at

055 a1 PR e, Lol PSRRI AR win

ﬂh@@@? RGARNA ol ecul es, and det ecting progeny viral
RNA, progeny viral nucleocapsid protein, detecting

i nf ecWhstier ¢ ipplysugleetidecs es infegtiogs @g}y@pﬂg@tﬂdﬁpap@@,d@@rmmed by
}-glgﬁ?lﬂ\ég icl:r&é)va {;@E %L%Jgfé%ate Hl ecrtéﬁ% %gﬁgm&{i@c{)ﬁgt &ﬁsﬁﬁblﬁﬁ 2 candidate

InfsBiohis PolyRiclécide en v, ﬁansfé&lngla)penﬁ&envb &ell withekargstiging RNA
of a suitable vector is pOK and pCK12 ank

metesslsh.cind ArEoBanorogoneyiFa RéﬂAawrogeftXe‘ﬁ%a ‘1 gecpRgd peofein,

O ferably h
S P A e B PR LHRRSE The yogio grsfeably e
theeheaadiiciidsef beinféew icopis nynabgrand lrerbins! etabb after insertion of large

i mredi ately d t . t f

(o8 ol LoD R aRRass  SHRREqerEr ping afd Rk ZyRhSank
%E:%éﬁ%l@g ?A(‘fr fzg§39;§la1%1_gé‘gtrhl a@_?ﬁeé-&%?%é?ﬂ$A99’[?é@§@ other vectors
mlﬂﬁmesmharetomlsﬁmrp dihywn @n@g@albbtmbt @pye@%th@r?éndléate
bRy mie PRt tids Bufrg ehrd Gk Befge) Fiymetsr. Useful promoters

SRINEYGhAREL bEIHIREE] PRiEE Hidifleves bﬁfraﬁsﬁnpﬂ‘imk eud:H as a T7 RNA
i near, and produci ng RNA transcrl

polirersoe ara e Kneromn st ARG ToAGEATR §ERGHD NO:16), or
g%#ﬁg Tolym ergse %]inagélr WSIL{? hd PRNSELEAE éltﬁﬂ oRhite cgandldate infectious

y aval I nstanc

ﬁ@@ﬁﬁlﬂ&mdeay[ﬁbdl@hheluﬂémtﬁﬁhomendoAulease d1M1on of theveitnr to
vitro transcription the RNA is dusm t ne

ek gdineaand POAUCIHE BNA G2RIoHREY cllseé’ e 80 e g i
%&%@% Vﬁ nh%étp%)c‘fss KYS £6ShvBrd G&ﬁs‘éﬂﬁtmr{ s cbﬂl‘%ﬁe@ﬁﬁﬂ‘y available

ows one round of virus partlc e
gbodmanceg mMeShg@HMachiva; 4:elaBie foNT dotimy.-2818) TX).
?Ai\gg's er oo Siapssiption b s piified Bt i ﬁ%eﬂ}ods and then

H%édqg 'iﬁén%ét%' Ak B RLAN EHR{ﬁFl‘éE’ b ag& st dellel snclidef for instance,
efficiently transfecting cells include the use of

BHEKAAI ifyhichtajlbwx ppe nplyltloﬁ vitbsrpartigle-pregrgtiony Co+B8A1, MA-104
AUTRR MR D598 8RB SNBSS 8 Ohrch DML E 1554780834 864)), cell

lines cloned from these cell lines, or primary porcine alveolar macrophages. Methods
for efficiently transfecting cells include the use of 1,2-dimyristyloxypropyl-3-dimethyl-
hydroxy ethyl ammonium bromide and cholesterol (DMRIE-C), and other
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10 WO 2007/002321 PCT/ US2006/ 024355 comercial ly

avai | abl e products, preferably, DVRIE-C Methods for
wehbizmoznt|ly transfecting primary porcine al veorais2006/024355

macr ophages are known to the art (G oot Branel -

Verheige et al., Virol., 278:380-389 (2000)).

Cenerally, 2 to 3 mcrograns of RNA can be used for

dofridsditiany hpallablssrolens prefadbly, PMRIECD Mitthodsfpr bfficiently

EEMER N T -,
Y%ffﬁg%% a1 é}ﬁ oL b §§@3§9£2)0@9V o a[neﬁﬁzn% fo@ﬁﬁér@%rams of RNA can

I KEW se eocapsi
Hentd for tfaaﬂfebﬁaonj emehamd aﬂn@/];n ghcrrannomgmayebe nsecl e’cfm@ssmable
speC|f|c anti body urther her Vi r
ReEpd of fige, B‘Fd’é‘%ﬁ?@%e TRy VL e‘y\?clt , for instance,

| I
ano?&hﬁ@ﬁs@n a Cg&l&%&k&ge e BRAIY Péé%ﬁ@ﬁ’(R’P@OR) Likd¥WiSs fprogeny viral

tected by exposing 10 uni nf ect ed
petevtamsideroteh o bodaenet bratlerinstnesanici¢esapsd spesifisantibody.

|1 at hj. ect, . ( CP,
I%Jﬁ’ﬁﬁ Meé l?érv1 a&éewpé dpgse ﬁ%téal?‘sssfecg%dn‘gﬁger eoffi fate
iBfecABud ﬁﬁlﬁﬁlo'lé?)‘ﬁae Ral1 Yire&! :aethelecMi@rbel detd@fdddimposmg
progeny viral RNA, progeny viral pr ote

Yninfetted peypsisdye pedlstip avpernatpy frognin @ﬁt%qaeél)s Optignally, sptogathic

|
el RERRSY HFebf d Y BRTE ARG g e R S flred to
K@irﬁﬁlf&ﬂg@éé pdly%&aitidd Qﬂlfeﬁ ﬁthﬁddh[tlgs prugesy mmﬂtRNAL progeny viral
rotein ns one of severa redj ct
ﬁ@t%pmlgwpgde@@@rqnﬁ, ¢he qggp)t,lﬂpﬁrét @}aﬂngqq Eﬂ)p&}mlsswe cells.
ORFL. 1l 3y rfeh{ 5%330 ?{fé %??’ deselﬁ']ﬁivé Eﬁ)ﬁ Gh lllﬁHéthQl@ Iy Rakiestided@sludes a

t her ed es encoding the first "amno acid
&lefletldﬁf(ﬁ&uehbtlm aled@ngnoedtrgtuiatiprotdif 2 i(nsp2).traeoif sexesa) 12

site of papain-like bet a, ed d.to

edigled) REYERHeS ATREITAR *@Pé’r?ﬁgpé?‘ﬁ%l GeopBLRPEET AT FRRS virs,
ﬁ%ﬁou%l%ﬁcﬁbo‘tﬁ%@ﬁ@ieof Ghd ARIMJtd¥E Bkokifi@ the first amino acid of

nucl eot1 des encodi ng the l'ast am no acid of nsp2, the

sspacan bs gate@nined fwn@nt@ﬁggﬂ@g:éeaypgees@foffgqgm@ﬂie Protease 1 beta,

h [
eteiinga nen e SFe wip aott A diC IR AS IR,
3" endigf reﬁﬂb%t fo0deMefyingele Autletidey éli@@dihg thé-lmseamm;) atidoof nsp2,
predi ctions of the C-termnal_cl eavage ?9@ , b
Prespes e Griermang] dpyragaptr @ tha@RFdaen edmo mﬁ@é Aot been
t]targﬁ ! V\ﬁo% ?Et%ﬁhirﬁgd tﬁﬁé %ngﬁcélg(gt iddd @\}&@%g)ﬁdl‘hﬁ %o ﬁieeﬂa‘\éﬁ&@f the coding

am’no acl and t he ot her

figicldre anksid Hd@&vdrﬂv%%r&ﬁ@@onslaf tlad Cdenmenal obfavagd site have
avai |l abl e PRRSV sequences, ther

sev
b@;ﬁ}mr@@(@p@, s AR LW g Jtl@ Ypr@@j Sgt ﬁreﬁm{orﬁlgcme residues
n fhéR
Pl i obe e o
ac196197 h9R;1332VRa Zﬁgﬁnerﬂ?hé all ewlabwlb‘wtsn@e@p% @696 are

doubl et the oth
oPaerelt e e R SRS i BT EEIIEHR: pay plsg be the
ﬁﬁﬂt@ ReERInDEleAsRR sidRd i iR1grveld Yarsiay atids 546l %80| DBleSd 1196,

ure 12. Present studies suggest that there may
bE9 % maszssthe mag@ oitheglyl@El lets inghe e@ﬁbwawﬁ@ and

1n(%ec 10u2 Sol%gmc eotﬁi%‘s can Qe 1d%%t?t§e<ﬂ§y comparison to the sequences of nsp2

and the Gly|Gly doublets disclosed in Figure 12. Present studies suggest that there may

be at least 3 cleavage sites in nsp2 , corresponding to amino acid 980, 116, 1196 or

1197.
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1197. 11 WD 2007/002321 PCT/ US2006/ 024355 The nsp2

pol ypepti de includes a highly conserved
wohyirneazpsi n- 1 i ke cystei ne protease domai n (i dgemtistioem24355

as CP in Figure 3 and PL2 in Figure 9) present at the

N- term nus, and 3-4 predicted transnmenbrane domai ns

near the C term nus of nsp2 (where the nunber of

tr anm;ézpslyg@ptmenﬁcmm 5 ghlgRenstrvdg cmyn’tolt@pkmdﬂblcgstelne

of the 5 C-term nal cleavage site

leteass domash (i gorbi s €y PAUgine d D Ag RIS aRPhiress pifbe N
tgxlf;m‘nuse %g %r@@lc{édq{an%lamg{a EGSmen@ %'e&tttﬁg C termmu% of nsp2

Rewé OMRi NS ésu ynucl eot |

(Whate thanunbal dftainemembpae Kﬂbﬁﬁims e/anesl dq)ebdmgwmlthe looation of the
roduce i nfectious_ vir articles. Thus, an .. .

& iarenen slsgveaeoHe) oFmilvp A ek O o BHPU g SRt the amino

doVR qq"@tll 2 E&ﬁé 20%rld RBaiefed ARsBEhbraRe RbrAa @O P&UNs in a

or a icted transnenbrane 10 donmi ns. The
pﬂh}aitretﬁ)tldeﬂlaécmnﬂphgatdz neperiissive rcylfb‘sbut Willknet pipdues méectious

r ot eas n_ar nucl.eot i des 7
{Roe BN T FICFiR RS g8 peo iR oK puthptchlly
h&aak @61&1&{3&9@@ ERtive PIPRRIm S 689 Rd £ the Peedieted eaisntt@sbrane
1482 to 1784 of Lelystad (Genbank accessi on nunber

dBEE62) . The | ocation of a chynmotrypsin-like cysteine

15 pr.ot

e S T S

%%E%ua@gmqs 1976 bhVRaYD 2SPQIPREp ) deschiutidde i Tytod 776 of VR-
VI Ius

ﬁ@d@g@k, aﬁcq:splg)gf»ngueri);;n Ugﬁ%Qa?élegr@fq%%ﬁoﬁé esv\ﬁ%Sg%n rlr%ﬁ of Lelystad
({&ﬁa ct Acg 10“?1r1ﬁ1%ﬂf‘er t&m 2PN %10?1%%%%0&@?51%@&@0&&61%

ryps elne pr ot ease” domal n.
ﬁidotsaﬁdmﬁmaiﬁ hrythetrimeleahdmsrqamad oS ethee ABRS \Gfuses@d be identified by
pol yp gtl des of .20 ot her RRS VI uses., can

Hleesria the smiAcH FgHeRg AfitRe BRARE @8%%%&85%%@ BFRRfevirus
ViR the H2hY BERLLEEnEE ﬁﬁﬁﬁﬂeﬁ? YisRloE&RRR MbtireS 20 \ddtéiehining which

am no acid sequence of "nsp2 polypeptides produced by
wichetides ¢repile thoss eminosastds that lwguiprvatiatbe shympgyRain-like cysteme

e im0 RO T B Pt e of
SthaSHRS a8 cd@ﬂ&hdb‘ﬁuﬁfad YRalVening the(aBEDd b&dd N&ukhce of the nsp2
VR- 2332 (CGenbank accession nurrber ug7392), and

mcdr/pfwdq enqoded b iP Rk wises WHD Higasaipo @/9'612"6@‘}6“5? ef 8¥dwn
4 RYirud @A) and
ol dp i ARG S SR, RN B o
Hotae dtbyddBendbe YRvABBRvinad FE1\ad  Tr ansnenbr ane
The nucleotides encoding the predicted transmembrane domains of VR-V7
(SEQ ID NO:1), VR-2332 (Genbank accession number U87392), and Lelystad

(Genbank accession number M96262) are shown in Table 1.
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domain | 881 to 901 881 to 901 761 to 781

Transnenbrane donain Il 913 to 934 913 to 934 793 to
w@2do7/00z2nsnenbrane domain [11 963 to 980 963 POTABRN06/024355

843 to 860 Transnenbrane donmain |V 985 to 1003 985 to

1003 865 to 883 The | ocation of the transnenbrane

domai ns in the nucl eotide sequence of other PRRS

TéblIs eNsﬁaﬂith&)tﬂd&eéﬁcbﬂingd)rédictaﬂ trgisnngn irbee dmnams aC| d

sequence of the nsp2 poplvpeptide 5 encoded

virus with the éﬁRﬁ67aC|d]geauéﬁ%@3§¥réﬁﬁgnt E%Q%@gsed

o
|

HA—Fgare—12—and—determ i ng (wi cit nuct eot1 fés encode
FJ;r e\f%%a aci|ds that line up with the trapsnenbrane
Sami ns. Al ter naggiveloyl the | 0gstit@p0Dbf the | 761 to 781
transmenbr ane donmains —can-belidentified -wth—a
Bemmmbram gorithm such as the PredictProtein
or {;t hm as rik by Ros (Nucl et '
‘%&g‘“ h32(V\éb Sefgxs}g’r ?sgue) vxsz?lg%%g% 004) . 89%}%%%2
ﬂﬂﬁ&ﬁ&ﬁ%@ﬁglthnwas descri bed hy Krogh et al.|(J. Ml
Bi ol ., 305:567-580 &2001)) and avai%3 bl e thrg&g? é&?
dmiitalll@IHWde Web. | ieod8Pet i on pr8dne3d n i nf e¢tiroll
rﬁﬁ bm%ﬁ rdesof the present invention is [typically
it e nuc| eoti des encodilng the chynotrypsin-Ilike
dopsdieiivie pr ot easgss tddead n and (t936 towB0%kot i des 86htw83hg
Lt he transnenbrane domains—and—dees—not—resutt—15—+ra—=a
frareshift in the reading frame of ORF1l. As discussed
'ﬁgeol\égatl N il Sk b 51¥e°do‘§n%11ﬁs)’1nqggﬁud?égtld'e REdueABe 8f bther PRRS
RUCl eot 1 des encoélng e chynotrypsin-1ike
Aystetamebe ifewtifeddey dignigrthe atinot dvéd mqubm:@tqfd@snSPZ poplypeptide
GGt BARSHURBONE ih ohre L FeOERs® pighmeptisplossd in Figure

wep Hgt%rrhﬁﬁr?%:\&/hl‘é}f %uﬁe(l)ﬁ/db@ chesleithgse aliaso sdidstibtliad up with the

si'm arlty Wi NO 1, the 5 boundary of a
ol seteinbmareslomai®0 Aqlmmh@meisd shefgomionnf dheisansgienygs, domains

nugl e 2105, or ucleot 6
W&de r&}q%fi Wi %F%rPP Wer algont{h%n Qleaétﬂl’l%g g}{/p?&iro?ém algorithm as
D4CHRQL ByRoIBO4L, (Mkgdie Abidd ReBBSHW e Semeramej WS 138642004),
I n other aspects, for instance when L &ﬁptl
ohg ROETMA attribhes a5 described P Kragihatizh i Yok at - SpespT580

h n is at nucleotide
@85} aﬂ%c %Ple&g@%gﬁl% %é%égﬁeggleglm or nucl eotide
2061, Thadelttien Fesdnoimimdecyiond p(ﬁyﬂlﬁzle\md%@f?th@ @mgm invention is

PCT/ US2006/ 024355 del eti on. at. nucl eot
oty Pelyesen ﬂ@;luc}ﬁggg%qricagmlg %ch 1ot rﬁ/@&ngﬂie cafgteg)g Zpgotease

J&ﬁ?lﬂ%l ki eoﬁhc%ﬁdpseerﬁBdh%éiﬁé tradniedtr ARt ddi@sns, 48d does not result

nucl eotrdes, or 57 nucleotides. In sone aspects t he
thed Rarineshift anthoeealing ﬁas@ 0P ORFilu i sedisqugeed abave, [Temdgletiong

tr;/lf)fcla 9 tdlogsegot 1nclu& ali t%e nucleotides encoding the chymotrypsin-like cysteine

—

protease domain, all the nucleotides encoding the transmembrane domains, or the
combination thereof. In some aspects, for instance when the infectious polynucleotide
has structural similarity with SEQ ID NO:1, the 5' boundary of a deletion is at
nucleotide 2305, nucleotide 2205, nucleotide 2105, or nucleotide 2062, and the 3'
boundary of a deletion is at nucleotide 3774, nucleotide 3804, nucleotide 3834, or
nucleotide 3864. In other aspects, for instance when the infectious polynucleotide has
structural similarity with SEQ ID NO:14, the 5' boundary of a deletion is at nucleotide
2304, nucleotide 2204, nucleotide 2104, or nucleotide 2061, and the 3' boundary of a

13
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285 nucl eotides. In sonme aspects the deletion is no
greater than 489 nucl eotides, no 5 greater than 459,

waaogreezer t han 429, or no greater than 402 PCT/US2006/024355

nucl eoti des. An infectious polynucleotide may have
nore than one deletion in the nsp2 regi on. Exanpl es of
i nfectious pol ynucl eoti des derived from VR-V/7 and

LRRbAI ARt £33, ﬁﬁclécﬁtﬁiedMSs | afetide 3320 loe nidcledifile 3545.
Table 2. Infectious pol ]Iynuc eotides derived from VR V7

msagqtlmrqe:n by at lems B9 mueleatidas s nerdeatidey) o5 RY myclgetides. &y some

af?ﬁf%f &elrl)%{eoﬁoct§§ gn‘,%f( %a%£67 &ﬁ@%{és@q%ﬁ{ 8 O_v%cét%ﬁ ags, &f at least

2k8 HicR3desd 63 sd10b aspernié dddbtton NP %ra‘hﬁeﬂhﬁﬁ@ PEbeopides) no
623-705 - nonvi abl e 592 A324- 434 23%% 2637 (g{g 816. fecti
greatarghan 43Mhnp %q:aéglﬂ@argﬁl or Bg greaiks thandh2 nyelentidagy £ infectious

e e R T by

AB633- ES&ﬁlp'iéb?xﬁ' 1ﬁﬁﬂaﬁolilsq;b5yn1ﬂ:1¢8t1&es(dem®¢d §onl VRpV’équcontammg a
si ze 2 A543- %2%?;262 3513 925-1108 + (-10) snall
iﬂleé’(?i}é‘r% E@OSQ@B 813 3514-3774 1109- 1195 +(-101)
smal | plaque size Nsp2 A324-726 2305-3513 706 -1108 +
(-10"-2) ND Nsp2 A324-813 2305-3774 706-1195 -

Pecbia/2. ahifectmluls p@lyAﬁczeotaws dggvetl f8e7 (VR-MASELRIP NO:1).

nnU|ah|n oW, N qan EWaV-L")

Iy v A32 =04 J OOIU 66
l?fg clgotidet ttfglqﬁ%fetl on r LAY ?destcifé ‘z’alﬁ{iﬁé%lelésci gSugymary of
nsp2 that are f(g|tigeh ofe- 9] ORFI ddMedi f @FUXBIPR | phenotype**
A180- 323, anmi|no acids 180-3823 of nsp2 are del eted.
**pI aque si ze S&Qlﬂéll‘@ﬂve to_plaques produced by
BT 33 4 WO20Q74 0F2321 PCT/US20067/ 02435301
%P%%]ryg@c%% ousq‘}gpfﬁggl eot i dé %zﬁ aining a deleti cgl can
NHe ASlS.- 33 B eXoaBRos94pol ynuglz@.qt)ijde i nserted in plhaaeiable
of the deletijon An "exogemnous" polynutleotide refers
Nep2aA 32434 |ARI5EBBT de Seqdendat i e. | T&~HikI eot|ismall plaque
sequence that) is not normally present size
Nsp2 A324-523 2305-2904 706-905 +(~10° -10% | intermediate
Nsp2 A543-632 2962-3231 925-1014 +(~10°) small plaque
size
Nsp2 A633-726 3232-3513 1015-1108 +(~10%) small plaque
size
Nsp2 A543-726 | 2962-3513 925-1108 +(~10”) small plaque
size
Nsp2 A727-813 3514-3774 1109-1195 +(~10°) small plaque
size
Nsp2 A324-726 | 2305-3513 706 -1108 + (~10"%) | ND
Nsp2 A324-813 2305-3774 706-1195 - nonviable
Nsp2 A727-845 3514-3870 1109-1227 - nonviable
Nsp2 A324-845 2305-3870 706-1227 - nonviable

* the deletion refers to the amino acids of nsp2 that are deleted, e.g., in the virus Nsp2
A180-323, amino acids 180-323 of nsp2 are deleted.
*#plaque size is relative to plaques produced by wildtype VR-2332.
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5in a PRRS virus or an infectious clone thereof. The
exogenous pol ynucl eoti de can, and preferably does

wenewde231 pol ypepti de. Suitabl e exogenous PCT/US2006/024355

pol ynucl eoti des include those encoding a detectable
marker, e.g., a nolecule that is easily detected by
various nethods. Exanples include fluorescent

pol ypepti des (e.g., green, yellow, blue, or red
fluorescent proteins), luciferase, chlora qgalco
acet )AntnfmﬁIQﬂ%Pd§EUC1%Q1U13§Pﬁ@Fnl%a deletien sandnglyge An grogenous

NG P, B e

t6 Ay ERdn uchtitly kddnende, a1 n@éle@ldeadequqmnoﬁ@t s 1’&& nommally present
areIgﬁglcall usef ul when etef,Fd in a cell qlﬁ 4 d
injad élruSaorcam nfeetaepscdone thergpt JThe @ogenalis plyauslgatide can, an

91%1}{/4%?}?@ Js% e t}%ﬁﬂggﬁﬁe a@ﬁﬂf%lle exXdebfdus b B@l@@fébﬁdes include

eot| an be used are those encod mgS
thodeyanepding @ detexpblessaiiely. gqtahawledlﬁe dnat istdasity defeeipd by various

ceI I&Jand gft ho%sfmoic%%% SS ieg??gg)éro le1n}96 Isow blue, or red

ﬂﬂﬂJré@&E‘ﬁ:t gﬁ"@t@in‘gﬁ 14d}REase Xd?ﬂ&ﬁﬁl%ﬁerﬁ&ﬂ%bgm @dtsfgadesand other
Exanpl e exogenous nucl eoti de sequences i ncl ude

mhbsﬁa@@uddamnwoﬁm, ashiexigiseds €dQbipetabhindéngepeptide, and V5

cine at ho ens, rgls
G L AR EhaE R A00R S SN RS IS S iBpgolpw
ﬂrhﬁerﬁ’éé afd) ﬂreFeﬁsfacﬂ[pﬁs%ﬁnsmh dWtdasedpn e eelhabi Asdanc@@ cultured cell,
Lawsoni a intracellularis ( t he, out er. menbr ane

@ragissigsangfle that haghesa éqsmweairig@y an gpignal oRjther grogenous

Igog{llgu% e?ﬁes t%lgtac{( gZoepr o(f gﬁﬁ%se%ﬂ%ﬁéﬁﬁw&ﬁﬂﬁy §xn1§é§s§d by other

aoiti¢penth gecdlaandpaibgenep E{pmeﬁomnﬂan @(ogxmlsmwnugleb’ede
i mmunogeni ¢. . | ncl ore es.in

iselisga @p,n@f@cq%ls @le@gglgatlieotaatreé@ s§es re 1 arrmga "R p%es of
é@%gg&é%uhgoﬁ&ese f rﬁ:'egﬁlcﬁﬂi' A8 SncARE hloRiad e@%@sﬁ@i (53

xogenous pol ynucl eoti des i ncl ude those encodi ng
Hitiod gegs, patferabypmmsiee p@ﬁipgctrsr sichgs @hrCIII?sCITODWUSétX’ﬁﬁ%J e,

l}é}: gg)équ%}fyﬂgp%mz%g & gt thd’? {F? Brotcﬂ{ns of{]ﬁ[ h%;%% fmomae)

&MY ﬁzH%BellMs aetg itBe obidr &@mﬂwraeinb of OpRI aeezaﬂa;mg the
frame encodi ng nsp 1 a and nsp | (3, and nore_tha

@Rﬁg @rﬁdegerms Isyrame PEBRREY . enh S@evtpmiv& Bes (o2 thRde ) protein
I
%fo %);Igzg 8 ng eeg)‘ﬁdg fasB R %ﬁﬁipet% %Pg F%C%'e&gd ?J‘Bee €

esent. srze of the
inﬂﬁ@ﬁ‘dgeﬁiés Incﬂ@sh&m Uflfo@éiglh gsitaen irvamhypg miypepn@ﬂs eupected to
pol¥nucleot|de inserted in the place o he deHg (8n
fesul ypar@mmgneﬁ@s@né%toéhe {0 £o1toRRs- nah%xaﬁl?

nou pt%%gln p%g&%dﬁﬂudgfh%éé &lcolifh 'BlJlégl@QQe%‘ﬁ%moﬂﬁiers such

ases, or no greatér than 15, 20
&a&ﬁ%x&&pmij@BE&Zm-M%MUOMESG (i ncl ud| ng
the poly Atail). An jinsertion can be sent in h that it
| nf ecifhwsogsmlgsm@brr@@@aée 1SHRRATISE lli‘tﬂéhQ\g‘g loﬂgﬁaloﬁﬁc that it is

SR 5B G B CHE-FER  von
Q)Ec%%ﬁéL%HJOYynuHé@tnﬁﬁéﬁl #334erbd4n tandem, for instance, nucleotide sequences
encoding three c-myc epitopes can be present. The total size of the infectious -
polynucleotide containing an exogenous polynucleotide inserted in the place of the
deletion is typically no greater than 16,000 bases, no greater than 15,800 based, no
greater than 15,600 bases, no greater than 15,400 bases, or no greater than 15,200 based
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Nsp2 A543-632, Nsp2 A633-726, Nsp2 A543-726, Nsp2

A727-813, or Nsp2 A324-726 5 deletion. Preferred
wexentpozr1 of i nfecti ous clones containing an eROGAISLN6/024355

pol ynucl eotide in the location of a deletion include

an infectious polynucleotide having the Nsp2 A324-434

del etion containing a coding region encoding a 238

ﬁﬁ}tﬂl@hfﬁb olydk 4N, fAiasea6€dn W}?@@nﬂ in @ninfatfiead paiysucleotide
ol ynucl eoti"de having the Ns 43-632 del etion

oimheNag? &SSO DRI G a5 563 Nan NG A 726 Nep2

L\%%S?%&#“é@% R giﬁnoﬁ 3&’% tA%K@ ’753%1‘528@332«%%}5]%18{, the Nsp2 A324-434,

NPt 4BLATR, Nspmezszngza e@pamseacnd; Nep22A 1Y -8itf, noNapZ 4324-726
c- nayc epito LI SEEDL, WE QID NO 17), an
deketiont Perferr Pwng seQfrinigationsAloRys cAua NXOKENOS
p%?l o §Hd8 191”&1@ 'l&faﬂgn 8{ a &éi@ﬁ ﬁ:lgle R i FOGRAL PBlyRudiotide having

an infectious
tn@Mpw QBE@ﬁBd delbﬁ&m crgltznhmg I‘dsqmﬂmgarﬁg;oﬁ 26caiing\s p38 amino acid

A543- 726 del et h t
RO CR G 8 GAeotist s CROTYE g Vi e Sp B4 2832
cfe?étfoﬁ‘?:%ntanﬁqg h@f)(ﬁﬁ% k&lﬂ@n cﬂﬁ:bblﬁh%‘él 2Qtdntifo b&dtg}/&nqmokéécent

present I n a vecto conbi nati on
prnifeantanmfsctpnispnl}mludcomcttehaa’mg the &isp? AB24+1a4 deleton centaiging a

i nfectious e r
Seineregon sAind pa0ntlp b rBarpiige (TR PR SR
ﬁ@cﬁ) Sh 1ﬁfe‘%{1§§§’% ynRREde he¥ing N2 AT 4wB4cde]laivatcbataining a
pol ynucl eoti d 0" may be attached so as to bring about
toding regioncaroding ofl O phnaidid ety PEPYH v intpstious

FAHAEH PRRLAE) 2 SS9, S el L o

&ﬂ\ﬁ%ﬁgﬁﬁl dpioedin rtemdelln&eperat of hed 0 amigo aciBariyoepitopt.
I | ecul ar on| ng. A Labor]S,t ory Manual

SprlnénH@?ﬁBﬁBE@56W€¥%? de 19ftyeal HIWW“%%C?Bﬂh%an
) fas A ﬁaf t]
e e T
cﬁmmer, eds¢lois mrfdett]m&ugbtqusptgeniﬁlcen (Ao‘d@tbrbya N}Pélc@tmﬁ n g

region, i i on vect ar.

St Brs b el BBRSTL TG A GOLG o P hethergglyglectide
29% be gﬁﬁ@h%@ do 6910 RSO the edpgHcation/bf the att@he@ pslynucleotide.

cosmd vectors, or artificial chronosone vectors,
Tymitwatiby of wectare ontainingreprdiniusleptide eﬁﬂieéﬁ‘fﬂn&ﬁn eplpys standard
bact rlal f.or instan I

ecbBroRLo Sl S B8 s, SHRRECHL S

YRR A ABhB R rPMaslesl] Cel S}J’ﬂﬁi’g&{ietrbdm ISetHoﬁaﬁoﬂerrbsh;e{l989)) A
resulting construct, such as a _sel ectjon

vestercan peplide for ifgiher sloming{amp{ifigatiqnef the w@%ﬁd@ ig.2
?1g1%1f51%rvlgcszt§|r to?om r}lcé)%ssﬁiﬁ Srr Aﬁgg/ﬁgﬁﬁée altoti® 6¢ iHeQBinG! 088, i.c.,

vect or expr essi on vect or.
A5 efpibssiontleoios, drakecanbiouiantihyrenfinBier teim vacthoiicludes, but is not

16 WD 2007/ 002321 PCT/ US2006/ 024355 Su“%%ghe t st
limited tq, plasEl@ NPHeFSoYira YBTiesSs POSg L HECHSC? fa ‘%Trﬂmgf‘oéne
ﬁ?%ﬁ@sggéfacglgyg a V%UK)‘?E ghl?le &€ kdpdicathdifi B%rlﬁ@{eﬁal st Fosinstance E.

m nlwa nount s “of proteol ytic
colz Preferably the vector is a plasmid.

Selection of a vector depends upon a variety of desired characteristics in the
resulting construct, such as a selection marker, vector replication rate, and the like.
Preferably, a vector suitable for use as part of an infectious clone is both a cloning

vector and an expression vector. Useful vectors have a low copy number in a host cell.
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enzymes. Suitabl e prokaryotes include eubacteria, such
as grain-negative organisns, for exanple, E <coli or

w@&20a7y0pa2t nur i una. Exanpl ary host cel |l s usef ul PEDUS2006/024355

maki ng, 5 mani pul ati ng, and mai ntai ning an infectious
clone are DH 5a, DH 1 (ATCC 33849), and AG 1,
preferably, DH 1 or AG 1l. A vector includes

FBabIk Ab&IKILS RALRRIEESoI0R@FabinY thd Viceds hereinhiee prokenybicoars
pol ynucl eoti de. The term "operably |inked" refers to.a

qulssetvelpoesilis Bisfastbly Shadesbenllsecisirsnipgatl anuptsglgryigolytic

rel ati ' L fu i in - .
G B SR I 0RO A 5k o
fbi edeatble, 1 cald ot Sf pehiavismp dxpmptirg hbstdellohsetylier making,

present invention when it is joined | uch_a
resp el g AnbmaiEningdinipectieuyicione e 9@%5«&}5&-1{1&%@@%49):
C LtiQ ] i1h the regul atory sequence.
a‘ﬁ%&é&f P{/é?ergbqg@ﬁoféfAﬁsf'one that provides for high
speci4 ivec'ttbryinbliuﬁgﬁ ﬁu_[%t;l@for% eeqahwcdes mghmwmﬂ@ld lhaﬁn@ ;sﬁ@cﬂipus
pronoters include T7, , . apnd T3. pically t
ol prveleatide. STeiogn  opdraldy dikatraiest A /peEpesiort gomponents

| LRok 18 pbilifmbitRYS [PRINGANEInaabik dRended
S&F@ﬁ@ %yﬁ%o% a@,?‘ﬂif)g q?lﬁgéeﬁlg%‘gget ween t ﬁe pr on%ot e?n aend_
hienef.i Astguiatohestiieleeds "dpembly hifledt toasinfectious polynucleotide of

A R R A A S

RRSE 18V inb B oRGHBndcdiBEHtDIe with ehesegillafory sequence.
optionally, and preferably, includes one or nore

Ewliedly opromeateras on@ that prowedes 8o, higihsresifiojtyibinding oy é

a.nol ecul e.that inactiva r IS B
B o PR PSR S8 AR R R Sombferis
SR iBmetifaee] | apdtteain0st taé fitst nBelbetidel ddthaimfdetiouspduamtetide.
can render the transfornmed cell resi}sﬁj(tj nt. to alg :de of th
Rieferahilpta @GTdgp insertedbgiweerhibe ,pr%wﬁb@} ¢ ggé%inpp otide of the

net ' : : .
B IBR BTN e RO BB ooy By Semb ROk ins e
cﬁﬁi&ix&ﬁ@ﬁﬁezy_&ﬁe timmneainmf t]lzépdm mé;idni. n,

chl or anpheni col,, tetracycline, .and.neonycin. en.

o oG ERTEFeRpr aHe B aB DRt S T BACEsS Fitye SHEtgpamarker
&g[hé/rﬁ@?,tvj/}gai %ﬁﬂy ch® RGlh&IdsulE HiRR tracBi AR Ftherwise detects or is
reconmbi’nant techni ques known in the art can be

deterted (5@ eompowd, in Samprovtik medival. Faviskewileathedndntiog of 2
RS L o P B PR o o i

bdn dofifes LamPaiitll-§ReBIAREBESisHIS 18 teasbimed tdbrExingdes of a
I nfectious clone (and when construction deleilons in

sehectinh svrkes ssqusnenate sedranges thit qopies fesidarcede “ugEHE

anal ysi s, t he en | eoti de

%ﬁlﬁ%ﬁ é’??or%rﬁ &3%01’:}%@ icgﬁéé%g{rl ﬁg(t) gériﬁ'al terations and

t he abgenpeodikingtdddletiontfaiuclentdeslenkeding en nsperolgpeptide in an
candi date infectious pol ynucleotide is tested . to

inbecsipns Pleng plapgnmdgocoraiinas Dbt traiasytss FepaagEhe fft cpp be used

Ls%e el e§a§:’1‘ﬂ5}8§k el 4. ABIRLBP P AELDSBtdhP MESbE oY Spring
ucl'eoti de sequence anal ysis the ' o

Harbor Laboratory Press (1989)). As the skilled person will recognize, 1t 18 standard

practice during construction of an infectious clone (and when construction deletions in

an infectious clone) to verify by nucleotide sequence analysis the presence of expected

nucleotide sequences, such as deletions or other alterations and the absence of other

mutations. Likewise, when a candidate infectious polynucleotide is tested to determine
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absence of contam nating wild-type virus. The present

i nvention also includes isolated infectious
weoaborrmozd2eot i des  di scl osed at SEQ | D NO 5 andPSE@Sk6/024355

NO 6, and infectious polynucleotides having 5

structural simlarity to SEQ 1D NO5 or SEQ I D NG 6.

Met hods for determning structural simlarity are

ifhe scintdeadud) érie ktandrd pfetiabloyeri@nby nhdedtidessquence analysis the
aBolynucletmdes of _this aspect of the present

pRPERPT enntaaRaling widuyRes VigiSni larity to SEQ ID NO5 or
SEQ | 9
30% '[Eﬂ( I{}Qastlﬁg fﬁb: on é%%%hclﬁ@e@lsﬁﬁteh %ﬁ%étld%% Bol géhcl%@@(%

l'east 92% at | east 3% at .
diehstd 9495Q AD N@HstndFHQ INO:6amtd i98%4ious pdlpawiecotites having

St SEeR (R OIPA PSP So? Bl 57 beripige
B@:tﬁ ral % IsnifRMy hd&le8dided i nPﬂe&fr@dl}r | DUSTRAbYBII @RI dtcides of

present in a virus particle and %éfosed to
this REpess of/tée pedskr, mvdm@op daawm@k alméamterﬁp iSEL BA NG5 pRr8EQ ID

I‘g(grég%?é st é‘ﬁé % e@gt rﬁ%g tt997) o) n,nat e%gf Sﬂﬁ/z,l al\%galétsﬂ%, at least

9390 R lcRsk 040F, WS 1S 95%, I a@%ast%%sa@ ¢ba|§t€97% Mt ldab1698%,50r at least
terms "virus {)artlcle and "viral partlcle gﬁéﬁ[@
99%%.e Adivdyigeleptide baving grusturplpimilaiy|tlg SEQ) I NG o NO:6

I ese

BT QYT BRCRL R : A BEHGERE Ayl pclo md

XpP&sdrtd @smmalwbdnsr thd pobniicleatide replidatesdn ¢het mermissiglcells and

in the productjon of nmore viral particles. A virus
Riaﬁhiqeéﬂhfe%lé’ﬁsﬁgu@l’%ﬂﬂ%y passage in vivo or in cell

cul t Up?e E&ﬁ?ﬁl‘s}@nﬂd’h alé)(pm\‘,lu\'igs isBialddems pRdeHs atdsRBed@herein, the
pig (Fa er g et ., U S Patent 7,041,443 Passage

term<Blitus pertictel raad |"ma1 pdsEledaossedgnierthangeatiiyemdireter & a

t he vj ticle and incubatin he c u
xabrncisotile BBl pssea e PRt ghulEe by Bp Ehl e R Hilys particte of
tRE BEHIER iR ON bt SvHRAMHEE] ©%: perflissfvercalilngd ctecan replicate to
cultured cells are not an immortalized or transformed

toeilt lnlthﬁero@pct@n ofiraere virgl pagtile® not able to divide
i ndef yni.t el r r \ a
macr opRAYER 1)c1cle caﬁfbg @\JVX b%ggﬁsg%r llyln Cec?}llﬂ%el?lcﬁﬂﬁﬁk Pakkage in

are use ture
&zF@ﬂﬁﬁfd@s Blocbting Mpig (FE’ﬁHeeg]Et al., A, Patidy 7 04A4*4rB} uRasedge in cell
the present invention gan be j nact i vat

NG AR 61 ¥l POl BT RAr de npsinethe ool
Gftlel cGtdididts§ 1%4?& ﬂ?qﬁe Pifud 0363 rbde! 288 pRddRick RO vires paificles.
Art. Cand 1 nclude,

or I nstance, treatnent of a virus
Pfdrildy ahotultiel ceflsent natranvimpivralisederdzandforod el ine (i.e., the

BRSPS o

ﬁqﬁa%famg%s achHbE fRIaoNARk i ddcdultdid\Gasiees e al. phs l’l?literﬁ Mg41,443).

i Ke; acids Such as benzoic acid, benzene
sul f oAivdruaof thegmesenhiaventios: can he fenstxated;dig. sandgegdsincapable of

1% Cglggl:n%ﬁz% gzgg alg gr Elafeglocl ﬁi}el g\ﬁ%é‘%%@ﬁ{)@gﬁ?aﬂe%%ﬂ% the art

BEThtI93606¢ DA4RED trestinfeat 6f Ovileymiriicle oDMpatvEdsion wdth astandard
car bonyl diim dazol e. Irradiation such as with

chemical inactivating agent such as an aldehyde reagent including formalin,
acetaldehyde and the like; reactive acidic alcohols including cresol, phenol and the like;
acids such as benzoic acid, benzene sulfonic acid and the like; lactones such as beta

propiolactone and caprolactone; and activated lactams, carbodiimides and carbonyl
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ultraviolet and gamma irradi ation can al so be used to

i nactivate the virus. Also included in the present
wOonvErmnenn are attenuated virus particles (i.ePCT/US2006/024355

viruses having reduced ability to cause the synptons

of nystery swi ne disease in pigs), and 5 nethods of

meki ng an attenuated virus particle. Methods of

dhadesioRttia RoMpbertsatetas sarbdis] dligidaaclenirtadiation saelt as with
Typically, a virus of the ]%pesent invention is,

yhasdelgband gamema irradiaionican plsp demsed toanactivatedh Vit
allo 50 %Cglfeﬁﬁﬁ ﬂ{é‘iﬁeseﬁpgvf:&% A?@%t\f&iataﬁq ~virh® bgrtiRled ¢S Sviruses

isr unti e virulence o e virus in pigs
Ha¥ingaedead asilityar caluE\ana rsymptdrﬂrseof\mymy swane d:l@apamqawdand
10 tinmes in cell cult and th he v ence
meihods ofiaking ay pitepuate dlr’.lF p@m{cfﬂ z\z%té (%a# mregucing an attenuated
' r L6t Bderti¥nds phRaged, i.
RBHERRRIm L L 508, e oL e et i
el taindect IlceB npmdnms slibwed gpeateidce and then hagesigde Thisgprocess
decreased eral virul ence i s, nea
P rneaicd ik Talges o bk Vi o0 eairar-CRORRL E6r Ritopgs the virs

&h%?ags%g&f 16 hhﬁ's ﬁ@éellséﬁll'ﬂﬁ@ BB BRAARY vikbate CF € Vlf'l.@ rmeasured.
i nst bur et J. Vet. Diagn. |nvest.

BvirhleBCe Klalsggﬁ )i@crp@b@,uhe mrusi'ghat wygehot igetadinto the animal is

%égazg%g gl% g@éSg% é%%i%é@ésl )cgll 815}'?8 ?g’gﬁ )Pmcepg f Teepr]%tee\{ﬁéltﬂ virulence

deeteasad 1S eddid, Ahilaiieas aRastirédisy toeslatiat of@pswith vérus, and
death of anrmals, and 234ﬁireferably does not cause

waiuwhualtheagrﬁqmémf Jmieahsympomesad/or e ernyfor wsiangq, Halbur et
e]t 4 i fﬁzve.gtorB ﬁrﬂg{‘i ?9 glaaliblfiltef n%? ehsAIr, ¥5:280-204
prese

Invéntion es ce non- por ci ne
GIBHH)ahn@Parglem al. Bxanplres Ref., ﬁmz@é@a (t9@6)2)0 Prefierably, yellence is
cul tures include, for |nstance li.ne, MA-

dosreasedoya the gtgyuated s daps n‘l’tucﬁBS 8f ?Wsei‘“dali’reérably
d th I

By b btiniod ablofngiiting 3G D""an Trvest.

5: 163T{fballyl 99:391 yultie ebefbbfor prodacinge dtteruted WiHstfize present

) Sgrliltiﬂ%gigfglﬁgleqp qﬁzgl f p%tﬁpgrlgw%%%%ﬁ@g erg%%{l E)l’ég ng th(#%ﬁg&fcme

AL cbie aﬁtur&mcmﬁﬁ &for Ristagi€d, lse cwllelﬁ&l’MA Rr4e(fAe]rcab QRL-asm)

m xed 25 cell culture includes

froant fioe MEAREE14S (Kimest ahadrghplir %r1)33€€Vr4gé &il?%?r))e ‘and e cell line

&L;fﬁ%& EES%St 'clr'l l%’ct v 9 Iléeft 1210 tg’i ajt?’%ﬁ?l’ | 63' Si%fj xi 9‘3#% Rrgfe‘{dbw $ mixed

&1l éﬂﬁ?&fs@fs%ﬂ)r@)@éduciﬂg% atfeneftet Vlﬁds p}axtm’lpbﬁﬁleqx&esamt invention.
immortalized or transforned cell Iinﬁéfor

b scndceegel]coline e AL dere! DY PE presl. Befiprappypa mixed
%@g&ggﬂ?egmgfﬂ Lirf ef)ﬁ*tal‘lére‘d‘ Ry 1 R/%hﬁ&lmed A dinfe ahd ﬁ%marg cell culture.

104 30 (ATCC CRL-23
Briafxed abll yultye ingaicudal ¥ usediltwheps: ios rqgequ@s alomlx,em not at all,

i B g gl e e SRR Stz o
I el Ij A MeRIa foBamanbagessl! line

g’l‘#%‘%oé?%%zgﬁ%d %28%%243551 The pr esel%p

MARGEI46r(Kimret by Arichchinelg s 38 HE 7188 {(pe130), dbs thermell ding M-104

%K’?C%S&%L-Z.’W?S). Preferably, primary cell cultures for use in a mixed cell culture are
porcine in origin. A preferred example of a primary cell culture for use in a mixed cell

culture is primary porcine alveolar macrophages.

19



10

15

20

25

30

codi ng regions present in the pol ynucl eotides

di sclosed in Table 2, including those that are
woi2eirl0e232Al so i ncluded in the present inventi ORCENUS2006/024355

anti bodi es, including nonocl onal and polycl ona

anti bodi es, that specifically bind a polypeptide

encoded by the nsp2 5 coding regions present in the

pol y gl Qgehﬁﬁseﬁioicﬂuaﬁadnemd&&hé ﬁolgzpep‘t'izﬂes tigdoded by the nsp2
"anti body unl ess specified to the contrar

cbdmgmoss pesau i Gepebingelgptides digelased lfl’eTaéﬁl‘hX:tlH%ll“gmg those that
a]trJ«thllg gi@_g& {n\éhl(l%g O{he résg%tglg{'lingl%%l | @C hiboHeh 1551@@1?(? Mohoclonal

gnents,

&H?@Lﬁ}j&ﬂ?ﬁhrﬁtb@mds,bt@dﬂ @%m?isﬂﬁ?dl)lnd ?olg@eph&ee&meodad b}gthe nsp2
anti bo at can "specifjca L n eis
cadmaﬁ@g%@wres%ﬂn th@trgime@owﬂ%l%mﬁﬁl %@%3%3 pﬁﬁ? iﬁS@
'Jagt?nc@lgf o Lgﬁébs %P@&ﬁéd‘ﬁk%ﬁ@ Eorft Ey %ﬁ{aﬁ&@?}a%r&ﬁtstd?‘%vhole ant1bodles

nteracts a structurally rel ated
velith ﬁpﬁn twenr hmﬂmkgaxdyvntmjr a tagetmmtugcml $u}chkfragmsents ipclade Fv,

d h
TR LPRE Pt oeiaar e B EEBALHH Fu BRI o et e
agl MBS ‘bfﬁpéanp%f)@dﬂﬁéa'ﬂy HRhdH d}ﬂﬂ e?h@@lssan ABbYELLhat interacts only

rein, e term epti onpl ex"
Wﬂa‘tﬁ #reepitopt bithe @n@gm(thtlthmluqeé hf St}’chﬁhlé Qf ﬁl‘? 2atibo b ay interacts

SRS SR Gk ar o ool R HgHR B R R FLBUE P dspitope

\pﬂle SRMr thd APROSEAE cdlBetidCintdras evithtaé epitope@iven in the presence of
spécifically bind to a full | enat h nsp2 pol ypepti d

@dma@ﬂ obyotvRtial SRElin{agects. iAo A 1oR "Relpgitde:antibody

92
T T L
%ﬂ t138§3{hgaggurgggﬁm§gggg§1;&1eeb dhrsoglle aa;bec.ts dl:j ai@grody of the present
irol., ch. ant. i hodi
inyenitonsipdadediopgthab Peie PR R L SSwE g Poteptide
&lba SR 32t('t%9g el adc@é’sﬁﬁlt ARfbeE BTS2, @Rpﬁﬁﬁﬁlo acids
using tthe inta peptl Optionally, an nsp

- Y38 p(ilsd eeezlAﬂ;lendeb@dtl ke Gei.rV lodr; SBéO&‘d\lél(é?ﬁQ) Pr @&ﬁloﬁmlno

SO PG pPopieB et e el Bl Rl e B Gy, P

SROHRS cmbym%ﬁﬁﬁmlﬁg Rulitowetiods khewald the 2ft. The
preparation of ycl onal antibodies is_ well known.

PoI y chotibediesnf tg@aree@nt infpptioe cHRERTARICHYSINEHRFINEFhg a

r | e 1¥lg hé@@an%g lgl? %g%eij%cﬁg‘é] gﬁh %ﬁpe@ﬁeﬁr‘g@rgﬁﬁ %g ﬁg‘%ﬁ%ly bound

Moﬁﬁ%aﬁdgﬁ a&ﬁﬂid’r @bEyllj)aﬁtldb&b hmpﬂﬁ'e ticeinsmemnil egieal ipnaglesties of the
such as transgenic s COWs ats_or pigs, with an

PQMRHB‘Q@nUS CHEE]PY VPF@“é?& ?rrskag O§ e i sol at ed
from ?Bgﬁfep&rag&? gfqﬁo@gloﬂﬁ'aﬁgb@d?eség vl fdndivky PO c‘MH&l arﬁubodms

havi n suc proteln A
ik &e ObNhﬁﬁdinﬁﬂJhurﬁnhg bwdnas of mnbéaloxmedlanmlbyuch as horses,

vari ous chni ques_ fam i to thqse skilled in t
S, gB@tﬁe;lP d§5$ chickens, a?iq;t? SRiCE1AGLS %Igu}nﬁﬁﬁ}ﬁsfg Fats as well

& tHhsgeIH@ ﬁ%ﬁrﬁl@s S Fitak %ﬂs%éﬁl% sheapp E&@é igoed or Pfg@m@ﬂh ¥n by

usi o oma ce see, for exanpl e 0 WO

2OAUENEQRA3 The I?ﬁﬁltlﬂ@%iﬂbbdlle@ss be isolated from other proteins by using an

affinity column having an Fc binding moiety, such as protein A, or the like.
Monoclonal antibodies can be obtained by various techniques familiar to those

skilled in the art. Briefly, spleen cells from an animal immunized with a desired

antigen are immortalized, commonly by fusion with a myeloma cell (see, for example,
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Anti bodi es: A Laboratory Manual, Harlow et al., eds.,
Col d Spring Harbor Laboratory Press: Cold Spring

weélaoiomo232New Yor k, (1988)). Monocl onal anti bodPes/Us206/024355

be isolated and purified from hybridoma cul tures by
techni ques well known in the art. In sone enbodi nents,
the anti body can be reconbi nantly produced, for 5

R A Dubcnlaﬂﬂﬁ MiinsR), #arlot dyl. cmbmad Sipriired Hﬁlfbbhbaimmtory
Phage di spl ay and conbi nat ori al _net hods, can

Rressi Solda¥psingddasher, Rt Y ariks (1988) e Manpgiongl %ﬂlbpgle‘sjcan be isolated
@ﬁgﬁﬁﬁ?& kA 1%%1%%" int% ‘Edr[h%g %kr Rechfiqnds IR k{ﬂ(gdv{f a t'h ctive

hereo exanpl e ner
et 3|In,soﬁieSmdeimenNQ thé5a112138d§4|&9))be| ISumhbmemﬂ}opisdwd qu
used to generate human monocl gna 10 The
eaplanby PhagssRI#Y o Wocqmminataral 1hef h‘b‘gS P?‘F%‘?] ispla¥ PRdii ng

&ﬂlﬂlﬁgt&?atl dsQQh %BY éoﬁt‘agéoqz?ce r&RBiIRAt ¥HHLRthASind to a

Virtus parti or anti he present invention,
pﬁd)e‘r@e:ssnbecbh\aemym a:‘ablqgmaﬂy Iactd@ Salbplhaolrm@blﬂ thergpf {gee, for

acce tabl e carri S ceutl cal |

Gobh T SEA NS PSRBT ENS, RucP BB B BERkbYo oncrt
lgb§ﬁﬁ£§&9mnﬁpgﬁﬁmdggatlngs anti bacterial and
ant1fungal agents, isotonic and absorption_ 15

del ayTthora@ahwen‘ramjalﬁmEde@é cornmpﬁmns pradudipg gn infectious

Igﬁ nfﬁ‘?g‘gt 'cpgﬁi%;p%m g%g(%t%d%%‘lﬂg% rpaﬁ Cgé t%g@%%@cotfltﬂeepresent

BOOMRE! SuBl SemposidinzaghitalbnnoRyle behpnepartidllpycoeptabledsirrier.

well known in the art_ of pharnacy I n gener.al,
Aongeddierdin fpheanagaticgbhancentable p@m& et 52HPe SRIVERs,

d tion
it SR, e oloasRli J&ﬁ%% 3EFFAS TRnte 81d absorp
deiyend efeats, ancﬂﬂheehkg, cormpﬁtlbha\mﬂop]sa,rmammtlaaﬂsrdnamstratlon
subcut aneous, oral i nhal at i tﬁq nsd ernﬁ
M@apeamathEaWqugH%ﬁ%ﬂc%goa‘Pe ndgyp © §OBRHE s

|
glaln J L}ri]fcbg%%ﬁhlﬂﬁ ’1{\,\2 He?i% tg@ﬁ(ﬁ@ﬁ@@%%ﬂ kBowh @ fHe@rt of pharmacy.

istration, saline
adentiabn, cofnp)oeutﬁon cah be fcpmumdf@w@rc@n‘mayblgwgth its intended route of

iobhedst. Sfbfiatoartia! Syunbutaih it debbfionpu papnters
k., ﬁﬁltak}é!ﬁou@ aingh&simal, %Hﬁéd@éﬁed@dq bfal s¢Ig hinkalafibn)a saaydeimal

acid or sodium bisul'fite; chelati ng agents such 03@
@oigilsnad ansiwresalt SelEions er suspprpions gaR gelide the following

gcgg]t%ogltgﬁ%h? ?teﬁfeaglﬁ%P s[uclg QQ@Q&??&%ﬂm‘?ﬁﬁﬁtfoﬂl é’aﬁl‘ﬁ% ’S?l%lHGlti] fixed

orl pot as
i) ol Bty TeRE @Q&blﬂ;[fgllye‘fnneapﬂ)pmﬁa g@cﬁbcrr cttlhm' syﬂﬁptuxsmimlm
of tonicity such as SOdI Elorl e or .dextrase d]% h
@ﬁwaﬁéﬂ@loﬁgﬁ%tﬁ éacw&h?nzﬂa pr pglukpardisap; apgoxidants such as

g@égfbgcc ilggsenc ﬁtéoéjﬂe glégérﬁé( 568 as A RTR G @&raacetic

I'n anp di sposabl € syringes or
mﬂi 1bubfees dhobas ml:@;itss lv:rﬂd’fbesafr p@bs;@ste@,relecpﬁo@gcs, such as sodium ion,
$S|t|ons can. i ncl ude sterllegggueous sol.uti

ORERUASSTR 115 E51CHI 108 QIRAFTSNE LN Sl derft for the
Q@ﬁﬁﬁe@tﬂiﬁfm&ﬂ? st RIBGHANGAMSIdUreRRfradd. YM &n il Rljisted] with
acids or bases, such as hydrochloric acid or sodium hydroxide. A composition can be
enclosed in ampoules, disposable syringes or multiple dose vials made of glass or
plastic.

Compositions can include sterile aqueous solutions (where water soluble) or

dispersions and sterile powders for the extemporaneous preparation of sterile solutions
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WD 2007/ 002321 PCT/ US2006/ 024355 or di spersions. For

i ntravenous adm ni stration, suitable carriers include
wohywiootngi cal saline, bacteriostatic water, ECemspin6024355

ELTM ( BASF, Parsippany, N. J.) or phosphate buffered

saline (PBS). A conposition is typically sterile and,

when suitable for injectable use, should be fluid to

Jrr&?sp%?ﬁ&fﬁt Fhbakrafains Sihingalioh, suitalicatriers intludé phljlmiolo gical
stabl e under the condlqMons of _manuf act

Sshm, évgetemﬂﬂatmwer, Veemenfr At t(BéSFcBWS]é’R?%NU hyor rﬂmsphate
actio oor ani see

bﬁi_ %fqas‘a]?lfl%{? m o5l qnv1g 1@a§1 g?eg%(g é%(? gﬁﬁ%{gﬁf{t’ﬁﬂé for
1ﬁj3:6{a61el’ﬁs€ %hoﬁl@%e&hﬁ@l 24 '&he lemhteﬂhlat ek aymig,gbqlimby yxibts (1 slzould be
exanpl e, cero ropyl ene co i

15 budseglikamadtiopt 6 moBWaCiP R Bt prestedageinst the
éynﬁﬁrﬁﬁgt‘?n%&ﬁgﬁ BFmi& E&Xég 188y fastﬂa@teﬁﬁ bh®@fur@f. The carrier can be
I'sns Ccan ieved 10 by vari ous

@sﬁlv@m éisperkion ncbdiaumh béﬂimgaig, figentmplef Watea@hwpb polyol (for

par abens, chloro uta £no orblc
Sitinbe, GDiserobampoyIFes 17, aobroanye FESash I ndgpe ko), and
REEHRY ﬁgjtu‘??sttﬁerebpcb%nﬁoﬁpéﬁﬂé Qctﬁ)ﬁ%ﬁrﬁcroﬁira%l B anBXagah ®e achieved

sugars, al cohol such as mannit ol SO
ls;owhnmns enﬂlhactedlal aml atidungehpgests; foyrexampls) pavgeans, chlorobutanol,

t f..t
Bro0g Ao At PnHBbT A RabE HEF TR MRl sAR%, 1 8t BE preferable o
WRRAB isoloni dfdeakss frRg plel @i’égarsf Polyslsetiads suchak mannum sorbitol,
nonost ear at e and gelatin. Sterile solutions can al%ge

mdepvapleb)ndy it} the @@m@ﬁh@m gProknead AhsPEPtIoE AT ARGt
t font
EITER TR A S

ENPYsDEbDLien, Tor M@lﬁipwylatdimﬁﬁm mdsncateammdoambgala:tm of
i ngredi ents_enuner at ed foll

as re
oy 01 | SteBrasg g PR baieBros BE P Rorg Mg g e PO (., an
1%960?108??519911 é’ot d@ &P \AERrSaJlfdg%f tepraht M@e&ﬁfﬁ? MM rbdtifed

ster contains a basic di spersion
araohinthin am dplirblmate qcnllvelﬁdmdt d:r@rm |ar£@né3dmaé1|®n$>fﬁtrg§ ientp geumerated

g%ggsgrsglggﬁdp gﬁlogfedé}'é{lF ?ﬂﬁg@{l%l 1%66??1 u}? %V\%grs%nts Afe
@r g&%ﬁ b GndFRS RS Bk a@c'i\%%hﬂ:fohﬁ@ irAé @ steRitd Ndhi ¢l W/ iigh adildalns a

eze-drying which yields powder of the active
barsgr dgpasion pledamanayd ﬂa@deqmr@d @theaer@%@mﬁ frgredPEsRnUmesHed

|ousl sterll [

oafle grbﬁgﬁ cgfet(i) Srlla gﬂ\g f(])r tﬁé &%B%‘eg 1§1:1] b?%ﬁgxtrlftéqu%ggable solutions,
e pREFeREd Rlethodabf p&paraﬁ@fi aretvlaall;@ml dpdsgaraf freHzandrymg which yields
t herapeutic adn1n|strat|on the actiye conpound be
# pewfproriAbeertvaingedse P additpnakdsgiredy ntgFF‘g‘ ?

bl s, e.g., gelatin
Er% %1%13' Sterﬁ'%%ﬂglsed ngugs%??l?eg%}(g may al so be formed into a
povvdeOrﬂrcoﬁipsaandsagbmemllannaﬁdeammemshlscntumr o rdiblecdarrier. For

LA RYEPOE SR Dier Gy R B S0 g RAR B S firdugorporated

%%%@% B dGRED REMS WhrhAdl MbISWERs @RE Dk psuﬁésaé/ 80 . @elahy

vari ou nown agents to pronpte the upt ake of
vasales.e Thesal coynpbyitivhemayp algo be formed into a powder or suspended in an

aqueous solution such that these powders and/or solutions can be added to animal feed
or to the animals' drinking water. These compositions can be suitably sweetened or

flavored by various known agents to promote the uptake of the vaccine orally by the
pig.
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22 WD 2007/002321 PCT/ US2006/ 024355 The active
conpounds can al so be adm ni stered by any net hod

weubi7abtxe1f or admi ni stration of pol ynucl eoti dePagaisSt@e/024355

e.g., using gene guns, bio injectors, and skin

patches as well as needle-free nethods such as the

m cro-particle DNA vacci ne technol ogy disclosed by

Johnstiadive dbmpikhdS cafPalso blladmfhistd4d 83§ Ahy method sultable for

Additionally, 5 intranasal delivery is i bl e,

aflesivisitaléen ppolymicleotide agrats, eiga VTR ZFRC &nsaﬁlo Inieptofs, and sidin
nol

%aﬁcg}é%a%}vo ol1 TIHOGHR Iﬁjag}nethoﬁg gcgz] soﬂ%mg&g g)g)tlclé-bﬁl‘}?%ﬁle

encapsu atlon can e us The active

1RO sdBed Ibe Tpluespar edl. WUt PaaiNd. 6(1941338). Adlditionally,
protect the conpound agai ns ?&r i.d eli atlon L .
infranasaldeliveryd Passt .38 SETBIPF - 1) 183 Rees BARATRA e

! 0 bt §0sBh8E /MRl ddnBapsulati
%’%Jﬂhbgr@g’é@r@ % }u’:ge?dﬁ1 50%11313(292@ iétﬁ)t%?I ene vi nyl gcgl%sgtaemn o
fisd yaumdeddr i des, pol ygl ycol ic acid, collagen,

pol yo hoesters an oI | actic ac

for rru{ré fiye Ceﬁlﬁo‘ﬂgfj ,51? ]%fapaagql §?§W&Sa&18t will protect the

&ﬁﬁrﬁg}n@é %nst@gﬁd @ﬁhﬁl’id’[ﬁ)h%‘rcﬁ@ Ehe%o‘él? fiRh @bh abiteslled release
rcial from for instance za Corporation and

Nmmalaﬁhame]aémgumalagts |B1@deg|mq@bkobwa@mp@t§ﬁ@mlm§ G@gbe used,

S R AR T

{5@19%66@‘[6}5’1 @ﬁ&?(ﬂ!ﬂabﬂl@ﬁfmd TBuch €oraiilatiohexhe bé pre@mﬁéd usmg standard
her apeuti c ef

[ cacy of such active conmpou uﬁ% be
@eh@qun dche mpperigl nprincalep pehiwae ERMBAICT Rotanedsice, Alza

I [ ! d
b0 AR E0, Be, ETARAT 8 o b et
plwniaaéutmlly adedpthbie cEtBEe@s (THese 24h bosepdrhé pegoeding tainlethods

effective in ?O% of the population). The dose ratio
brawrtrihespskilleddpdhq #ikbr apeutic effects is the

thera bffic £ HMRECILH B ERPoAIsIdAR be AbfeBmined
LD50/ E%gl%hgég&r;glgu %g%v\hllgh eXhI%It hi gh ﬁerz:peutl c o

by diandesd phempceftal pdcediines id ztlh colbiras ereakperimeniebpimals, e.g.,

RSt Riog 1k 113 0LC pasbagd 5 of @R sBfuiE bl e mDw (e

I&% tﬁ&ﬁﬁtﬁﬁlcgﬂy §Bfé3ﬁv§ ORI hd poplatidh). Prief @sa bdtio between toxic
hin a ran CerUlatlng Concentratlons t hat

ami:th@m@eutmee s ierthenapeuticandsgx and it epni ke qxpr esggqlas the ratio
var

B3 250: SomERies hith Bt b e AR REL R B

used. Thbdata@bROsIt N selt anltre agdys midsnémeldtuties an beorsed in

ti mes per day to one or nor

iqumu@gﬂqn,g@ r@ﬁgeeofé\pé@%;a fg¥ Hqgrmalgyigielge i‘hg quqgg 8¥ gqclh] cgg}pounds lies
%éféraﬁg%ﬂﬁﬁ Qtrﬁig{e I?)?tcuc@lgtl &;n érﬁraftl%% ﬂfa§1nﬁﬁﬁde e ED%VW@h little

age and req fectively treat
sty exicityl rMitHeuldsazg rina.yt vanptwﬂhnnﬂlﬂxsaxdng@dmedmgweom the ct@fsage form

t he, di or di der. revious treatnents, the
gERLY! 5 ‘igﬁrﬂu@tﬁg?@ ﬁ@%B’F‘uf subj ect, and ot her

di seaggs cRBSEMdns can be administered one or more times per day to one or more

times per week, including once every other day. The skilled artisan will appreciate that
certain factors may influence the dosage and timing required to effectively treat a
subject, including but not limited to the severity of the disease or disorder, previous

treatments, the general health and/or age of the subject, and other diseases present.
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23 WD 2007/ 002321 PCT/ US2006/ 024355 Mor eover,
treatnment of a subject with an effective anount of a

weoabypep2i de can include a single treatnment 0OPCT/US2006/024355

preferably, can include a series of treatnments. The
present invention includes nmethods for using the
conpositions described herein. In one aspect the

NIBNEDE RBatinR6d sfdesmibjeet Witk én bffectiveedidungompolgpentide eaibinclude
sympt ons of nystery swine di sease in_an ani nal that

arayElb reaimenter, ngﬁferrﬁblécctamdﬁclwe BserpRREUGHGE!S: The

met h i.nclu i

composttart By RS AodFoF| FE o EuRRROh; Bsoflbed
Hegdlh.Nth Gte A&bedt mselqnoéntioa\:ncxigdmmq@ fsmtrmilnngl s A Bj0Te Or

synptons_of nystery sw ne disease ment . .
W@n@omﬁ@rYOﬁ%%@éeaS%m fipagne ¥n§?% Fagd byinfgetion by a
PHRERE ethd BRI éﬂll?g A efftil € bitht\eFlaYoomposition
can be i n| lated after t ve opnment of di sease or
a\ihppesst ihentaf to a@nsamuneldlalwmgelr n} rislhef haying tysiegytsovine disease,

refers to %sectlve eyi dence in a subject of nystery
AR RSt RSl EsteIg R eaﬁ%som ated with nystery sw ne

di s eaﬁ&ahﬁ"éﬂ@of ﬁ?st@x‘&aslv}iﬁé Jh@éh%e Qr s§HPFonSY Pih P&y 3twene disease, can
routi ne and known i'n the art. Exanples of synptons
bermbpﬂdséacai@mrx altematizelyr eavi be, 1nﬁ1@tp§rafter thenigwglypment of disease or

ne blue 15 dis olqr 0,
s&r@i«grm gﬁ eregﬂ,dtlh erms agxtngf) ?rés%fe‘r?g Oo?bjé(?iblg eSflience in

Bf‘ﬁ‘@};tel yidvaaé ﬂi@éﬁset Bﬁlhpto‘instﬂs@cidmtb@wﬁthcnysfery swine disease
| ns ance, initiated before a subj ect

rmnl fes
wlrtb@ gmluasfona of HiehisyMBiPTsATS QNG apd npsgn Yiﬁgﬂ iFxamples of
I ef IS
S5 5 B St sl
dlb@ﬂ@@ﬁon ofTasps, ¢atokad, braathimgi(dydpnia) and inkteases respimfiryradte

NPT T T e
é&fésYs % G ¥POSG TR AusddFH PRRYS/r8GS %fgﬂrétgioyherem as

mnistration of a conposition can be perforned
refimest, of adwubj en‘gt,ha’lns "atfriskl of develpping the dissassfor siyaptoms thereof.
SR B SR B T T VAR bving e

G85L:8 85 L Bpth A tIR@NThaly/b&¥n dli},@lOWfoﬁs tikel9 m@b@éxﬁdsed toa
conditions, or conpletely removing the synptons,

BRRE valglpe éstcgordmglzy pemiBYEntiop Igf a &PWWYH@P g@)ebe perfonned ‘aefore
dl?nﬁegg If’ft tﬁ%%cc%rr lgceac{}'tﬂ?‘lzonﬁltlo ?'E@{r&fh%? ﬂ[é‘ﬁqeh{] Ofllégthﬂggt Bfkiated

a virus e present
hiforend derRlopmnt ofd éc&ﬂitidﬂ&naymﬂt In dexraasingibeiseyerity of the

effective to prevent the manifestation, of_ s to
Frpaptemy of ahnel he §@a§téon8d@fc?<@a§%te{.‘/ﬁén@¥%}’@r the gﬂng?tmﬂ’ﬁe

synpt ﬁpam%f]ﬂ %E&s %éﬁ@éﬁds @@?c/ Y inhRIPRldetigiskering WYL atil a

synpt ons I ca |ve anmount 1S an anount
tdmapostibn ieslubiing anmffacﬂn\wmmmjnt ahatus patitlelofthe presenkinvention.
respgfnse that protects the. ani nmal dur

G Rt SR SRS p e L etrdletal pfpymptoms
“‘F‘y e O gy iscase,andor
benglietely Pptdvertiad 4ymptoms. Typically, the effective amount is an amount that
results in a humoral and/or cellular immune response that protects the animal during
future exposure to a PRRS virus. The virus particle used in the composition may
contain an infectious polynucleotide that has a deletion as described herein. Optionally,

the infectious polynucleotide also includes an exogenous polynucleotide present at the
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the infectious pol ynucl eotide al so includes an
exogenous pol ynucl eoti de present at the 24 WO

waQor/ogs2821 PCT/ US2006/ 024355 | ocati on of t h@CT/US2006/024355

del etion. An advantage of using a virus particle

having a deletion (or an exogenous pol ynucl eoti de

present in the |location of the deletion) is it can be
1e@sioh wf tii el dtiog U iAsheltadita g asher a PRRSariicle bedng a deletion (or an

Kb EBS PRI FeI AR e A o S iyl s B be casily
di&&{ggfﬁiég@frg@ dihe PﬁKSJ\?irﬁsfeQ,r{hﬁﬁdiﬁg TRl tyBe PRRISOM®IEGs fredent in

I ns sequencing, restrictlion enzyne di gﬁesti on, .
the fiEIGRThaveus pamiolei chi batidaptifiod by predationef ithecyiastiyoye gn animal

Suych "marked". virus particl.e.is_ of .referr
PHOPRE ol gD R e e bR i S G EF Chpbased
Aol FRAGSESH spebifieRutieptiddRe Suth & Cinbfked" eirangatidady aiten referred to

infectious "polynucl eotides described herein can be
indlesart as 4 Mager vaeoine. vi abl e gene insertions, to 10

| nvest | aetﬁ %?Raje:cfsecir fglﬁet gfer\égen? Weﬁt?(tﬁg@ﬁe BB us RIdHeE bty or infectious

ot her™t h™virus, nvestigate vira
potaittorasd dl?:cﬁcrfilﬁﬂld;hefeii)n bzﬁylﬁ&ﬂis'egadi iawiesﬁglattm@ebib @ene insertions, to
proterties of full- length nsp2 as relati to, .
inyestigate alfermative GWWL%%A oreprpfeingpther |ﬂl%*—“ﬁﬁ-l?1%¥‘ﬁ“s= to
i i | bRl 0B B Pribtke o BR-
SRR L R I R e A
Ishgthingp ey relaticw & opediedwisph  each progressive version
possessi ng | ess nucl eoti de changes than prior versions
when 20 conpared to wt strain VR-2332. Progeny virus
of each infectious clone pgameceyered and anal yzed
for nucl eotide sequence verification, in vitro growth
rate and plaque size. Progeny fromone infectious
]lgl one onfirmed robust in vivo replication, seen by
¥ﬁﬁpﬁgpearance of a-PRRSV antibodies at the sanme rate

as W Fli-leagth AN AR@IRs bf Nortanahstédas porind deprodnctivievand
progeny al so reveal ed that defective subgenom c RNA th
repRitdtey sypdiomed s (FRREVYBIofqtxRe ¥ Rrd sk wetmdsyelgRedes Wi
@arcﬁioﬁcgres@kf%%rs%ﬁ sgéélsﬂn'glfl@s@ Bl IGNOIRAges tRANGHG T RR¥ions when
nor n blot analysis a passage series of infected
dMinpdddd webd stieinl VRF2382. Peogeay edtus btach éufoetiius strmewyasggcovered

on|y gradual ly gained a prof.ile. of bath full-|enath :
aiteaapa G e R R R APy A et Agl Bfpave size
PIQ)&EIE}{ Mb¥QrethRehHRR}omQolBiBEd Rbistan dileéflREGorRbdiSbyY the

an Iral strains. MA-104 cells or its descendent i
MpREahdSo D@ PRR S\ ATHDOIERt the 57mp rataps AF Virek iNefitleasy blot analysis
npnkey kidney epjthelia

PRASY yi@@ PTOgSRY 8150 fe liél%aef‘ lg;afe{c’gige_es%%rfot;ﬁcm%et:c%es, termed
haWBefites (&rcéﬁﬁd%]foﬁﬂg%)aﬂe pré®hfalong with full-length genomes.
Concurrent northern blot analysis of a passage series of infected MA-104 cell cultures
revealed that recombinant virus only gradually gained a profile of both full-length and

heteroclite RNA similar to the RNA species seen in in vivo infection.

Materials and Methods

Cells and viral strains. MA-104 cells or its descendent MARC-145 cells
(ATCC CRL-11171), an African green monkey kidney epithelial cell line which
supports PRRSV replication (Meng et al., J. Vet. Diagn. Invest., 8:374-81 (1996)), were
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25 WO 2007/ 002321 PCT/ US2006/ 024355 nmaintained in
Eagle's m ninal essential nmedium (EMEM (JRH

weiowmoznctes 56416), supplenented with 1 ng/ nPCRAISE08/024355
and 10% fetal bovine serum (FBS), at 37C with 5% C02.
The cultured cells were transfected with RNA or
infected wwth virus when nonolayer growth had reached

n8nBR4 ek 1@%%M1m51%3§:‘1{umm&1uﬂmmmm (BRI Bmmieym 56416),
strains VR-2332 and | ngel vac M.V have bee

supplemiehied withel/ing(rsl Yall¥(aand @A)gﬂetal bq;(m@gerp@s(FBS), at 37°C with

79:189-200 (2001)). S VR- 23
(g ’Ig]ﬁ %Eﬁeﬁ %liﬁ Welfertlfaﬁllélgfect\ﬁ}ii P’Véﬁj% (Warrnfe tleg gs%ﬂhv\ﬂhi%%hen
%ﬂﬁéyeﬁ%\&tﬂ 'ﬁ%ﬁﬁ\}ea‘éﬁéd PBOF, cﬁﬂﬂaé;nogre mgxemoﬂhmﬁmcaﬁt

. Mirol., 75:925-930 (1994); Yuan (?
Wﬂﬂotbépe R@ans %2133&9a12bbg@12@® WALV h%@ bsen QFEICF ¢ PfeVlOUS1Y (Yuan

Sl TR R e G MR FEh L2 TR o phiflof e on

Botreslpling®f cel lul ar debris by centrlfugatl on at 12, 000
rpm the supernatants were | ayered. onto

0.5
sucr o¥El RN Aipyrigaoe el BNG ¥R Ny wag p@g@ef} aﬁd?SSPin\f/{ (Chen

r h I e e
FRF ol TP Y20 0807 YBg L mBgulop 06 o)
Blm@gs ts@brimtae dictinh MR 6F1450011g 1rxfcatcciswnh§/éR R31%5was hggested on
tor em)ve al |

ndpamiirtesiop i du s Ce ol of UM RUR er RO 2.000

I@H‘E % pBinafaRfsQl & 3R ddaio RDesI (5 MELﬂﬂoderbuglﬁafn whd/ centnfuged
ano Pell eted VRNA was i mredi ately resuspended

AMEDOBG ¢ forAdours. Fegrsllted ¥irions wige fQSHSP(e!l}@edTWIO 5ml LES (0 1M

BN RO T —

%%%%@ & &&gg_%%ilgﬂrgﬁm Zﬁﬁéq@WQ&%%s%\fh@dﬁbﬂﬁnﬁq;Rmeﬁt éxtracted

t PCR prinmers (Table 3) were
seved timeampthiabid Iﬂmnol amleqmbmﬂruhtngofpm/anﬂ tlagprpgacipitated in 70% viv

SR B LS B o B 0
?%% gt%\/\e@ gﬁgg%o 5151§1m nut es pﬁﬁgo SA{OI%? r%géﬁ‘ggts was
purif C@ﬁ’stf&ctibh _bhﬁlllQeﬂﬁPﬁvlrhl BN ABDCDNA sythed§ way Ggréogaell with

d 25 cl d
FrbearohangoRS RATCERRI S8 HINL 00k g0t ¥ piidehs favle 3
&lgﬁrﬁ&? | délﬂlgh %ﬁ J\feﬁgﬂﬁﬁé cWAefééH%QﬂtE E&ebringlthe complﬁte VR-

nucl eo e quence sis. The fragnments wth
2332 genome (Eigert 1)d Elwyeltngmwdltmnp areex04°6 fopameinwigs, then 35

GISI% 04T | et o Bt o 1o g CRERURY “HeC B paptes.

ERHP OREBcfrent Wa SRR QAR 8 GIAJ0N Gél Bédﬁﬂaaﬂﬂ@l j5{} (Qlagen) and
restriction_enzyne site was utilized to jgin flanking

tloaehimid pCR‘Eb ithQ!li’@ e yeear with JGRM T Cloapige Seih(Ipmigrogen

n nom C uen C |
LS e Rl P SR L endbe
HQJ%O,%"AQM'}/E@C IThe frhBMeM@ GO thMﬁinlmum nucleotide mutations compared to
parental VR-2332 sequence (GenBank submission number U87392) were used to

assemble the full-length cDNA, as shown in Figure 2. In each overlap region, a unique
restriction enzyme site was utilized to join flanking fragments. Four digested
fragments, representing full-length genomic sequence, were precisely assembled
stepwise into a modified low copy plasmid vector (pOK12HDV-Pacl). The vector was
modified to include the HDV ribozyme by inserting a 244 bp Smal to Sacll fragment
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ri bozyme and a T7 RNA pol ynerase term nator sequence
from Transcription vector 2.0 (Johnson et al., J.
Virol., 71:3323-3327 (1997); Pattnaik et al., Cell,
BRtatol thb ARV (AE g&)o}né #dZyinlkeng QrTERNANsH igerabd aminator
pOK12 ~(Vieira et al., Gene, 100:189-194 (1991%31)2. %22 )
shigusince Gomy Trenscoiption ygeter 30 (dohnson atial, 447 a4, ¥ 3823 dReht1997);
s .replac b1 i ' o aites
PRl RE Gt o L PP A9GRPR o ddrdending sites n pOK12
(¥iaf<t 3HVer22] 5006:33pTBA 2HDV))2 T heaid] restriction enzyme site in this 244
5' pOK12HDV- 257/ pol yA- nodi f] ed éT bl %ﬁg f%)l I ow?q. bXN'th
aggrenpeRs replaces &1t A Pl gl s Oﬁg leotife pufation’wi
AT SSRIREATHVIRES ’??ﬁ@ﬁdv-ztsh &nd 7oA 0D Y DB AREYA-

pronot er residues and a T residue, and _
hedifiedeThbby3 Ya fotved derfusibe PERI. th thaifhil-déngfocDNA clones, viral

nucl eoti des. 10 Ass e re propagated, i
RO BHIGIER 21 POTCORL o T BTG S AOLTo kb7 Gy

; {606 EEL P £ AYIS ARG yEE AEid taTRbT Shaucebtides.
BB 00 30 B o e B B B o B
AdsetdbNdMroned &verapropaghter in@ige DHSe s@aigpf Fecherdsicce/i @pd then

~0c~ ) -
subfnit?edufgr fuql- gzggmNeNrﬁlchezougy seq%lenc%) co%ﬁ?ma%%oﬁ?aa
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NUP+P. O 000cti d) N\ HONHs. Qa aA-~ N
NN '~0d wNW'dNUP N. c~tn~-l~ V)b ccjo00 o
I N0 (NRodifibhtida AAddelmende MddysisoPfutldehgtl @DieTtlofedd FQuikChange
UHMin M~n J in 28 W 2007/002321 PCT/ uszo&a/ 0 51
Wbt FitecRirpeied MhidageaetieKid Stptasns) &vaspsed fomedifyathe ones
L on . 3 e . ) . e
R B% VR SIS IGT L s ALkt sopifrelo B Rl I AR Bhstres w
the®eabRM R the UpRrYEGIAMAesoTh A dearpi EtepetireAnatysis CONAr
lasmd inserts were then submtted to the Universit

5 @GAEhieSBEIo R AAERIC ERETS B TR BFEe ERIRIES TSR Table
3@0 S € ﬁfffe‘f]&c%§gé‘c§/flég1gpgﬁag ?’ Srougl HVRAPEGRPISIAR LS well as to

equenci ng primers . Sequence differences
theserefgaranidRVIRI28 312, dtis gbnpégém&@g‘attmteda@cmp istraig, Inglevac MLV,
%ﬁ?}i\f&%{l\éﬁﬁ%ﬁ%& Far{;f%c\{gpgg oﬁ? of &3—%&&2 g%ﬁ%?e% AT able 4 (Nelsen et al.,
J. Virol., 73:270-80 (1999); Yuan et al., Virus Res., 79:189-200 (2001); Nielsen et al.,
10 J. Virol., 77:3702-3711 (2003)).
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PCT/ US2006/ 024355 In vitro transcription. The
full-1ength cDNA clone was |inearized by cleavage with
Pacl, which cuts downstream of the poly(A) tail.

\/\Cg pp %‘i vEtam? @61%0}11@1@@{ ?%@ﬁsgrégstgmﬁll\bﬁg HloRbivas Haersized py sleavage
re produced usin e

i Forloh s vaper obise 200 RAD PP P DBRPLEA o0
g e fog Tﬁk{fAd Ffns nﬁtﬁ V?er@?fy&\gé e pVES SQ@MCﬁMﬁ%&t

ate 1n a 20-
(m&lﬁbmmdmn@umzedlmt ma:sofngethﬂetedaap @naioguﬁzatp CaZFPaI ogue

GTP sub i
Aoorimsednab i b beat RAVA R gons et BB HE OLRRES friipein a 20-
D190l ‘é‘,’ﬁgn %@?@ R QEARR th@fa%%'di‘cﬁ M&@gu@rt@l GTEsshRenEat

I'n nuclease-free TE buffer RNA was
redraded dheRNoyielju al HietRIN Aywasi szlbseguﬁﬁb/rplgﬁwd\hmaﬁld phenol-

I d- qtﬁ%lpﬁamgﬁg %gsggé)@\én&gﬁ%c?%ﬁ{q %1 Eeéu%)e}{g&ﬂn nuclease-free TE
lﬁﬂ?e‘f IPRN RMEA ks BalheEd Eor Nﬁlﬂgjb&‘b@db@h{paﬂson with wild-type
transtection. A nodified transfectlon procedure was

YR383varal Rblidseia % glbiexad dpnaseintpamss &el pad qpgntified by
N| el s nt(ﬂ?’;'éel et al., (J. ViroL, 77:3702-3711
amétecti on, MARC- 145 cells were seeded
ont 0 ®AROEUE call aheSedtidn3 A(mb@ﬁieﬂl?oranﬁbbtsdmyﬁbbéduirmwas gdnerated

of conpl et d EMEM ed %
hased ple thesa@gmqgglqéd%][;n%;ﬁ% w&,&gp gémaltat %[2 o f %E%ajl&%_y, 711
{2&% )5 Orgt B e%l%?%cﬁoﬁ' SMAR@l PRE Qé(ﬂs'Wérg k¥eded QI{%%?)HWGH?M’CGS (2-3x10°

Di'agn. [ nvest
¢cl1I98@}1) in 3 ng oftompletd mediunt [EMERY Subp&nﬁmddvlﬂul‘a% fetal bovine

éé’%nkF%Bfani ﬂzeﬁdmw%?a;“ﬁig TR —
nV| %r ogengktég[qjut 2%1 geVé%n%aggofngml gqtl?fl%é(%. Bt & of in vitro

I um wer e
EarbiibeR A et 0560 pmpaﬁMﬁM‘@rhﬁemmS@m b/éeldlltyn Wavirogen)

trek eij%\t?]e? ;ﬁl%mvtéﬁiylggsgaom(ﬁ d{nﬁl\é‘gl’\g(l %,dms Q Iﬁﬁly& g LI10é1)1(um bromide and

SR dskd-ONDNAVE-E; ﬁl\)ﬂrb%%geﬁﬂﬁ%@n{ 2 o 1BN R ehedigura were
negati ve control with 10 - 100g(gstra,in

¢omnbided W@YOWGW@@% ZTIEQIMAER@d 4§icelly wenavashed preegvid 2 ml
@ﬁﬁiﬁg&ﬁ = a&uﬁéﬁe&&lggne y%Jéﬁ%e% \thh %q%&“k%h& gomplex

solution. DMRIE-C without RNA (2 ul) was used as a negative control and DMRIE-C
with 10 - 100 ng strain (wild type) wt VR-2332 purified viral RNA was used as a

positive control. After 4 hours of exposure to the lipid:RNA complexes, the
monolayers were washed and fresh complete medium (EMEM with 10% FBS) was
added. Supernatants from transfected cells were monitored daily for appearance of
cytopathic effect (CPE) and passaged onto fresh MARC-145 at 72-96 hours
posttransfection.

Detection of progeny viral RNA. To detect progeny viral RNA, cell culture
supernatant from transfected and infected MARC-145 cells were harvested. RNA was
isolated with QiaAmp viral RNA Kit (Qiagen). RT-PCR was performed with select

primer pairs, specific to the VR-2332 strain nucleotides that were indicative of
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nonol ayers were washed and fresh conpl ete nedi um (EMEM
with 10% FBS) was added. Supernatants from

wonrentgbzei ed cells were nonitored daily for appeamnanme/024355

of cytopathic effect (CPE) and passaged onto fresh

MARC- 145 at 72-96 hours posttransfection. 30

Det ection of progeny viral RNA. To detect progeny
iMfebtdusRNAe ekied eesiduss €Taldeipe r@atfantatibn ofiirtfections clohe grogeny

and infected MA 145 cel |l s, were h rvested.. R
wasoibiaiead by 1us] %ﬁ\ﬁiﬁquea‘fmﬁww ? @%ﬁ)@ﬁﬁcn% Plides present

W%ﬁrﬁﬁgﬂﬁ’ th select prinmer pairs, specific to

s%lr ai n nucl eotides that were indicative of

33 \WRtafion/ofpRIRAY mmsme@smn@&ﬁa Indiregttinpumodhongscence
mut at ed .r esi dues abl e . mat i on. of f ect.i

cETaR G SR oo ia JeEt dreL Bipt S0 erbreraat e Yues, ufetbRA

t?’aﬁlgfegﬂeﬁ aééFg?G%é?lé' V8 e SBE NIARC - m&&@tﬁrﬁﬁﬁedﬂlﬁ&ﬂ/@fshpb n

ucts. Deteéction of progeny viral
Infected@eﬁspwd: foredtinB17% pardfarmetdehydamich Pesphate brteredsaline

(ggg?@g& '%I)rﬂgli%rﬁg@ﬁ%s g foéﬂgta%ﬁ%tte\s” Kﬁé ﬁ?é(g Er:]egfrs Were xgashed with
HEY gﬁ&%aﬁéﬁ raH37 d@fo? 95 e nutYNRPRIEYY ne6lebéa pEfd%ﬂ@treﬁﬂspé&ﬁc

coverslips. Infected cells were fixed in
mmc&lmhahtﬂmﬂy&@@ﬁvﬂﬁ (Mhespiat. Coruth Beidess 3Pi238-234 (1995)) and

torcpneered Vit Eyatha 6F et G AT Bl B Vi
%ﬁes%éin%&lﬁ‘o@?ana& & 83@1‘&%5&1@?@5’%111@%@5( at Ii{)()rﬂlﬁﬁl@ﬁ) (fSlgna)

nmonocl onal ” anti body SDOM7 (Magar et al.
’Kl&icoReShps BereaaBhaBwith PBS5)Nouated to p ghiddesing g@mné 911 and

Wi t h I - nouse | obulin G (1g® conjugated
%S?IWG %P&i@é?sﬁechd?lﬁ{ogg hate at 37C for another 45

mn Ut‘@ﬁal(ﬂaé&(bsﬁyl BIART)- 145 fifBdnolayieor @marnsl plpﬁas were
washed wi'th" PBS, "nounted to a slide usi ng

t
infactedamith clbwwemnetnttia dP-faldrdiiyg pes deame éfa?ﬁ ge"teils
Vi T, 4 r
m% c&?J et%}g 215%}18 a ilnctt%e }a.lturg?{;:ﬂ ?é{ﬁ'u gréi?ﬁtg(ti glnotnolayers
Wére sﬂt&eﬁ@érﬂllyﬁwislgéd omaa)wfdﬁ frestt ENIEM/AO6Y€BB Sy overthiglditregediately
MARC- 145 cel | s by incubati on at 00 at.u

Wiy ptenlen]f‘}é@leé]alawn%ggg)gr igWhytake b%/@q?gﬁ?%p i}é@’[}?@a o[ioc}dand

0 1X
G U LA MERSS IEYA) TBsraven g amed) sk tomin
ﬁfb]leexeuhdranﬁpp htids(10 o HE:RES(R%r(d/V) getacineynd mC‘llb@tfP@t’I

ma I\/I4144)/ﬁ$0/ FBS/ 2% ( # H% &é/ | ut am ne/
é&@q, ey 288s AT sRichE PR (fgl} garose, ce s were
sg%ﬁ&g%g'fg% c%@ﬂl {13 %@% eﬁ{anol?’f%gl 5%’0@%11%‘5 mySfihRdization of

ter care renoval t he agar ose,
piedldﬁslmre st a| ned Wi th 5% cryst aI violet in 20%

el hang ralf growt curve anAlﬁé Sl4f5 %Eon\(/) asylélzrasI 1InZIaI7§ ﬁasks wer n%gHﬁted

si ze.
with either parental or recombinant PRRSV diluted in serum-free EMEM at a

multiplicity of infection (MOI) of 0.001. After 1 hour attachment at room temperature
with gentle mixing, the inocula were removed and the monolayers washed three times
with serum-free EMEM. After washing, 4 ml complete medium was added and the
flasks were subsequently incubated for up to 5 days at 37°C, 5% CO,. Aliquots (0.5
ml) were harvested immediately after the addition of medium (0 hour time point) and at
24, 48,72, 96 and 120 hours and stored at -80°C. Serial dilutions of the samples were
used to infect fresh MARC-145 cells and the cells then processed as described above.
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25 Viral growh curve. MARC 145 nonol ayers in T-75
flasks were inoculated wth either parental or

woeawrdtnant PRRSV diluted in serum free EVMEM RCTAS2006/024355

multiplicity of infection (MJ) of 0.001. After 1 hour
attachnment at roomtenperature wth gentle m xing,
the inocula were renoved and t he nonol ayers washed

Aheeenidvaest thavagdaoﬁgplugm svige RdtMizeAfand cowashiGrgwthicurive
conpl ete medi um was_added and the 30 fl asks were
@alkl?e‘bj@réﬁ@%‘?sﬁeﬁ@%ﬁpé‘& for up to 5 days at 37C, 5%

ﬁ}t yin ggulgagoéof (#H) %reélgexﬁﬁls h eﬁ Qs &bt - 5109 Fnfik¥d breed and

after I on our time point) and
selx frétd 2 PRRSV-Aerofézatinehdrd Gvere dwa;d@ndtosthme@jolms, ea@h) gonswtlng of
Seri al

di | f th
ProasmmaRREDs S sp st e Sar Beeheilr gLl ige (roms
S6hddGhs ReVS gtﬂlr LOR 4 D03RA- 18RS TelSy PP, ARAIRbnd group

After r enpv garose, plaques were visualized
mocived Lot éECIDas pwtml ﬁahwmrem@bum8§tmmr%Re%3é2 &HyEl pasage on

ﬁf&é@wglcané' 1 th?&%%)éélpggvgg%loglﬁgg S%é;(edfdgl‘(t)i’?EMﬁﬁ All of the

RiRalM re&iRacal bf’lﬁo&ﬂﬁﬂ B&ﬁhﬁaﬂuwuﬁﬁdnjbmdh tTee@imals were kept
groups, each consisting of two animals. The fir

mmvateer@em é@on@wsthsmmm@u@né obsaiye dailly e ¢liica ¥ Signs. Al
B3 ikt R ea R b 9Bl fon A RGver WL G 2R8AAR

cel second group receive
§e@§>plés WedclBRtqaes-fold with ihdvenlete ENEBM mdplscadtomafmsh MARC 145
VR- 2332 %fourt h passage on MARC 145 c &h 1
menplayers derpl Rekshomst &t PARdEmReaTOMT g & tienfhe fiocula

%fe”ﬁﬂlﬁ‘r \éﬁﬁi cém ng'ete%M'E'NP Gk YA Thidfea MBS WER incubated at

I'njecti on e ani s were kept 10 in separate roomns
BMMUhaa, ahd ebm(‘melrdaﬂyn Onea dPébser evédent anfegtefl el supernatants
clinical n wer e eut hani zed on day 28
b’@léﬁtff@ﬁe@@lt r%hc‘m@l ﬁ’é@@’(/g?ar%tfﬁ?@ i ndi vi dual serum

sanpl I

o1 aceqoplEmS ATHELs LR Getnt A BEREBLRL RrENGNAR into

BIA T®1008116 @R e tpdssagand diito @esﬂ tellsaor seveiabpassdges. Fonosublsequent
were then rempved and co ete E

Rowlaast Bl aBAIYYS PG HRBHEFS HaSé%g'\éﬁnggg% 3 %3 @iﬁn"aﬁb‘) were
ARGEE Y20 £ thotr ush ?(fln@c'gcgﬁss(l %P/Wﬂasl? Bh e s%ﬁleQﬁM At the same

super nat ant s wer e rozen at - C unti further
tihey mfascmesd smde séxomt asrdiluBidot0-fahd by then upadRC1\raisTa et a separate

fect ed
%Tﬂg %g‘ira's HGRHTR T euirobaney par KBV, JDudfuter RN
|
A5 RURSSINANS o RN K O BRPb UL GHBRE M 918 sample)
dh bl eckaldsitaing gﬁhﬂﬂﬂﬂmdtmewmam (Nelsél & af.1.. it of753:270-80

LRRY) R ABC A, SR o Y 05 B wad bl Sa'ecnﬁg f ﬁ_{ﬂgter RNA

Qrgnéf&f B 4?%&@?&%@&&-5&;’ Ntyllcﬁﬁ’kran%f PRaAtAe (@fsfrﬁﬁlcs)’\@l&

seen on | asks. Intracel lular RNA
wesbexter wad wdbedswiily leéveRl‘il@éLgynMI@tldk i'ta-p232a gahlabeled with -2
%T%ngncl)gr ?a[n% L?S?l{jg poJ[ynu%{eo% icm)ase (Promega) as described previously
(Nelsen et al., J. Virol., 73:270-80 (1999)).

Nucleic acid sequence analysis of progeny virus. 5°- and 3°- rapid amplification
of cDNA ends (RACE) was performed with SMART™ RACE cDNA Amplification
Kit (BD Bioscience) or 5' or 3°-Full Race Core Set (TaKaRa Bio Inc) on viral RNA

isolated with the QIAmp®Viral RNA Mini Kit (Qiagen). The remaining nucleotide
35
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on a glyoxal denaturing gel as described previously
(Nelsen et al., J. Virol., 73:270-80 25 (1999)).

wWOYR7eL324 75A transcri pt RNA (100 ng) was run RETAS2006/024355

control. After RNA transfer to 0.45 m cron MagnaG aph
Nyl on Transfer Menbrane (Gsnonics), the nenbrane was
probed with Iabel ed oligonucleotide /l|a-p222, end
b@jueh@dwaﬂ detteryni BRFronA R -P GRgmre danty oﬁmmg pairs developed to cover

JoLYRUC) SOLLIS K135 AL 198) 25 S88ST bty (voa

GEI9RLS.. 78 @89\@@@ @20@1530 The PRARRAGLer8 BabHled fAT iRl AY sequence
virus. 5~ and - rapid anplification of cDNA ends

(deeoEnatiersatgbe f\dmrecdd fieneticshvmmysiz/Craeratdhpiiniversity of Minnesota.

DBl S PR AP0y B g wi
et deqhre ﬁtéﬁpﬂfe)mlsérgbne@%qﬁérmb alflysi§ Sdfages \DNRSTAR, Inc.), and
remai ni ng nucl eoti de 35 WD 2007/ 002321

prtheysppedopingsBCOIN e Padke se ewion Hbd seiwie Rcestyys Inc.).
SRt B RS LEY AR S abyR” vt Woemant

Aesasmohe@qmemmﬂlcmwume eVERaHN (GeviRank AResssion AYl 50564;
it dhot J laeadeS ook BRNSNSYarG Aeesiib Al av ol damparisons
ek GinAnedi s§ra1g§nter at the University of

nnesota. 5 npl ete viral sequence with at | east
three fold coverage was initially assenbled wth the
BesyiMtsn suite of the Lasergene(r) sequence anal ysi s

software (DNASTAR, Inc.), and_ further analyzed usin
GOG WMedihetionpi plkde Westar oRKIg @@8@%@&@%@@8@&1@&9'

St
Al | SHEP T30 LBt foseemhan iR ot
dngstidDNAitl Sord (qvRnbiit¢ m&ﬁqnm&s)land SAN’Iﬁ&%AW btPand

sermenertd sk e B (e 2 U R B Bepatits delta

4] 12e ‘A@&iﬁédb
T A S0 g i

menmmmeemmgm@ 369 (pQIK 1 DY ooty atmbmqo W@ért@rPacI

dified t t
KRRk e Bl dihef i B it ey S VRY  ©
Qm}ﬂpawstia@l@éﬂmpz@sm?a%al IThé HaDVEBbzyahe Wasidided 20 Brovide
§_7) containing the hepatitis delta virus

qrtsitegives clyauage precisely(s a1 pplyt %@0%%a¢5$$%$ revealed that the

REIE ey N P AOSREAR R Rl R b R PGP il ©

r est r Cohsteuctien o fidl-kngd DY Awiihes hEheislenti strhegpis dapicted in
%%Toﬁuw%%i%mﬁwef@z@m%w amplified oy FusgisfngR-2332
VPR RS el ks g enndge, mpach
fingmemowlasf indiaiduatly mhmedh utto HegeR ™. FoP Cb®017®:tqr|tm generate
gnqgr%:etdia?g cloﬁé 8gﬁn§/ph\f Frsgls (segment I), pCR-Fsel-Avrll (segment II), pCR-
AvrII-BsrGI (segment III), and pCR-BsrGI-Pacl (segment IV). The cDNA clones were
then digested with two unique restriction enzymes, as indicated by the clone name.
Four fragments were gel-purified and stepwise ligated to vector pOK12HDV-Pacl to
generate a full-length cDNA clone of PRRSV (pVR-V4). In the full-length cDNA
clone, viral genomic sequence was driven by T7 RNA polymerase promoter and

followed by polyadenylic acid tail of 50 nucleotides. RNA transcripts of clone pVR-V4
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Construction of full-length cDNA cl ones. The cl oning
strategy is depicted in Figure 2. Four overl apping
wgeome22t agnent s were anplified from purifi edP¥RURIBDR/024355
25 viral RNA by RT-PCR using the priner pairs
i ndi cated (Figure 2, Table 3). Each fragnent was
i ndi vidually cloned into the pCR(r)2.1-TOPQ(r) vector
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res rlc ion enzynes, as |n e t he cl one nane.
xﬂ&e Retectetl (Aghte ﬁ) sltheugh sgeeranmntanpesdwamdhssaeap@/wssarekusly

G s ORI ONabF Brheys (Burli] oo KRN

fuII-Iength cDNA clone, viral genom c sequence was
driven by T7 RNA pol ynerase pronoter and followed by
pol yadenylic acid tail of 50 nucleotides. RNA
transcripts of clone pVR- V4 36 WO 2007/ 002321

PCT/ US2006/ 024355 did not display typical PRRSV
infectivity when transfected into permssive cells,

al t hough viral RNA coul d be detected over severa
passages. \Wen conpared to strain VR- 2332, a total of
45 nucl eotide nutations (Table 4) leading to 21 am no
acid changes were detected (Table 5), although
several nutations were the sanme as previously 5
identified in Ingelvac(r) MV (Yuan et al., Virus
Res., 61:87-98 (1999)). 37 WD 2007/002321
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wOCHI7W82006/ 024355 Because nmany mnutati ons i n pu¥RUY4006/024355
occurred in the critical region encoding putative
hel i case, polynerase and ot her N dovirus notifs

Figure 3, Table 4), additional clones of genomc
5 6 n I ( ril-BsrG@) were generated and
5 e n [ rf entirety. After replacing segnent
10 af pdVi t he nost sequence accurate 5
F r it we agai n determ ned the nucl eotide
J nee ire genomic full-length clone
V5)|. | BXa r the replaced region and for four
5 apgous ijons (nucl eoti des 1595, 13860,

n these two genonmic clones were
dentji cal |( )|. Sequence anal ysis of pVR-V5
showed | t | Illone harbored a total of 23
Myt atli pNS|a to strain VR-2332. O these 23
chapges,| 10 nucl eoti de nutati ons coded for a
chahde|iln|am ild and five of the amno acid
rasi due [EIE viere identical to Ingelvac(r) MV
ar|d| t|hlis|Amst ted to adversely effect in vitro
eplijcatli on| 4). Cone pVR- V6 was derived from
5i(t e-|di rlect eq enesi s of genone segnent 1V to
rgpailr.| NucEed 13860 and 14979 using priners
13860C2T)A | ENg /9A2G , 15 respectively. Mitation of
hese 1 wo|nuc es would correct am no acid residue
DY of PDH )| and residue 31 of the nucl eocapsid
pr|ot ei n GE guence anal ysis of clone pVR-V6
cant i | e | & nucl eoti des had been corrected back
tqg wild-typ VR- 2332 nucl eoti des and had not
rgsulit ed ijn er nucl eotide changes el sewhere in
1 He| gemoyra s pared to pVR-V5 (Tables 4 and 5).

i lnal | , 8% ted 20 nut agenesi s on genone
sgament | [ i gomer 7475&A was conpl eted on
bdt h | pVR{ Vb R-V6 in order to correct an
| |teriation,fr VR- 2332 at nt 7475. The change of
S (Al at | nt | 74879 [ted in a glycine (G at ORFI am no
adi d 12420 | wo reconbi nant clones to the
yl{ut a@m| c| acj g een in the parental VR-2332 viral
st(raijn,| [Ehé| f wo cl ones, pVR-V5G7475A and
bRt 6 G7RIBA gain 25 sequenced in their entirety
di{floyund |t p only (nt 7475) altered fromthe

Drii gi nal | [red nt plasm ds pVR-V5 and pVR- V6,
gspectiyel y 5). pVR-V6G/475A thus contains 11
ucl eotli de arn m no acid changes fromstrain
VR-2332 | hesi hose al so seen in Ingelvac(r) MV.
AS ¢an|be [ses matically in Figure 3 for the final
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30 V6Gr475A), and detailed in Tables 4 and 5, all
full-length clones still possess nucleotide changes

weceaiTioerad t hroughout the genie, primarily in PO®US2006/024355

poorly defined regions of ORFl. However, the |arge
cluster of ORFl b nucl eoti de changes that presunmably
prevented pVR- V4 from conpleting viral replication

wer e Beqzakd gdny mutaioas in fIRWO 20Qirred 02 82 lcritical region encoding

PCT/ US2006/ 024355 [ he full -] .
EVGHEIc Ry DONBORIE UL PN BEN RGVHET B 18 3o A0 R Agfitionsl
Fl%ﬁesca‘%%g&nf@’stegﬁgﬁt{%]i @@T@A@Hﬂﬁsm rd g@erAdantPscgibheed in

ater clones, mut at i on does .not prevent
thegrehtizety. r Afib ¢placiomseghestIng pdiRd Videpith detonesy sequence accurate

ffici Ly i | tured.cells. | 4 d I .

PSP, B e R ST R e BaCs Sy e
ﬁumehgth%%ﬂequvm\'/g}; SE)Edegﬂi%r tHeVeplEbed dbh 908 f&itfoat sponthneous
Virol ., 77:3702-3711 (2003)), shown to replicate in
avtatiens (nutleetides 594, 5168t Hi#B0aind H0dhdleese five Benomifistones

f r.esi,d ' R- j t i
T L g o g
harBaled @a6Et 613 mupMBny/edatgat&do(strafilivRe#32d €Xf)these 23 changes,

Characterization of reconbinant virus. Fu]l-| ng%h RNA
prlyfsmicioetide prutationp cadpddprackangs én e g6t ¢ of the amino

VORGSO P, e L o P M g
advarsebyt efiféct bdviby regidation (Fgblavy). fol | onwed by |ysis, at
e ol S BT s S E Bl semens

£ 86 Lep&i nEQRPAELA 3860 A 4970IHBPridveriV 3948C28B3dd YARNOA2G/,

In which CPE presents as vi gorous aggregatlon, _ _
dspentivelyn Mutatieh abthdiestmoptuctsatidestwedd lsoree amino acid residue 25 of

CABLL AL TS BTG bl BPL R s

tidge PVRLE6 cohBmeAShhiaEs ne@yRIdes MiREbavasorrepRa@bedk toiwild-type (wr)
cells transfected with the cloned in vitro derived RNA

MRa?Eermystestides Tflﬁisha(im} rq;valée_%iarapg othsy npfflé@ﬁc{qp@anges elsewhere in
L EN B S PS8 A

afkdgendsiy orpgagateyseymentslIRGimngigofriec 47 562 A Afas eom@REed on both

was detected, virus (P 1) was ain rvest ed d an

BV RqNSend Y 8aVh e ORlet i SlreP R 1o RRAro &7 Sa PSS 't 7475. The
' ' i i Y andiff23ci@820 in th

CRRRFULRPA L0 B R BRORR rfP)cton s

tseckcombolhbélondRTe BeRelufamagaed (E) seen in fheiparantah 4iR-8332 viral

SRR TN N T O

séipehdeliad Hedr enfivaty 80 KSR AIS HMRIGRY &R 7ans) Mk fi6m the original
confirmthat the infectivity seen was due to

tecambinaot pldsthids pVReN§tand RNK-VOr mrectivply Talrle Sha VR-V6GT475A
gﬁ%ecg%th%g ﬁ\]”cl:al?,lc E){lclijeﬁi%]c nogz%nﬁ]fég aid'¢ ?%If%ets pr ek s)giu-ggﬁ, BBsides

e nuta ns at res

1228alsd 4, in TRAvacANAL ¥3860 nucl eotide differences
were seen in progeny virus frompVR-V5, and 7329,

7554, Aqnd, hS8&H JRERatHR1I9 %t BButdB for the final construct (pVR-
V6G7475A), and detailed in Tables 4 and 5, all full-length clones still possess

nucleotide changes scattered throughout the genome, primarily in the poorly defined
regions of ORF1. However, the large cluster of ORF1b nucleotide changes that

presumably prevented pVR-V4 from completing viral replication were repaired in later
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virus from pVR-V5G/475A. Simlarly, nutations at
resi dues 7329, 7475, and 7554 30 were detected in

woYR7e2321 ogeny and nutations at 7329 and 7554 P@®EMS2006/024355

detected in virus resulting frompVR-V6G/475A (Tabl es

4 and 5). Corresponding nutations were not seen in P2
virus fromwt VRNA transfections. 42 WO 2007/ 002321
P@Efohﬁaﬂmﬁmlﬂa@& gdnomenddrien o Ondy emcenchevdildy sivsatoh (nt 11329

AP e, Lo L PV GECRERESHA B, i
Bt mﬂ%@§‘h¢5jt é’ég{)e% £ oR1val® MR HoBFinMREE afdd Rep ﬁ@éﬂr?g-(efﬁ&%nﬂy in

cells infect reconbi nant virus transcri p
avitiredyellss Takles 4amd\5Fem empley ﬂn@sealduﬁemﬁymahom farghdyergviously

BrorbrS tEore st e IS ST HRlsR S 8 o PEaLy §FRRS R o003

YoM repitkadd in@nim4lY] THEreRES substtidtiherebseIH Me nunhier of residues

vivo infection with pVR-V5 derived reconbi nant vi r Qs
RepYREIN4HE nyéleatisiss) thateditpptly display dhe seguercehRazelvas. MLV over

| f j f cDNA cl
@\e?{]%”a Ha ec‘c{;ﬁﬂY@? ﬂ‘f’oﬁﬁfé,‘%ﬁ‘é@@ﬁe? n parallel

t 2332,
\éma| i nﬁﬁam%g@?%l ﬁchna) 151an gprg%dﬁglgﬂc%)'gﬁ%%%anscnpts ofj each

QDNA?@K)ﬁéjw@fb Foducdd. ARG-134 cel&kamifiebtidf velayihe BDNA &fkcripts or
anal yzed for "'seroconversion by HerdChek PRRS 2XR

Bl mzabar@k)m% vRNA) veswlied me%E/ edhpracigrizethy o@l clgmping
SOLSELTR hTR R0 BRI A BB B

Waﬁmgﬁs wep Hbl@?&cﬁéhd/\ﬁinhewlfat distiget Com@ired téjhat Wduesdosl wr VR-
{%{s were absent from 15 all animals duri n% t he

25 WRNGf ingvHucleCB BT pRents,as m&orwl ageRgation de@run iy

g% iofi¢ A319B no¥R ostitanStet SEoNAE cAIQFAScRY 1¥h VR—2332
I'Séase’ i n"young 'sw ne an r’esu ts 1n enlarge

nBdeshahindetgoan skysemﬂdydetachpd tratd the atate) axhefeds pess sevAre CPE was

R T
i nf ecyéﬁ%gﬁ@ NS bR d PO kIR rdo c'éﬁ§91¥c?£ryalﬁfuot 0 pl diluted

20 vi reconmbl nant virus. As describ
oo & wiil i shlyyre tdedivn y wss whed tovmdedt MAR Crl 45i cteﬂsa for progeny virus

transfecti 0 | one VR-V5 ranscrl

Py B Ao CRRE et etii AL AR e Bir g S an aliquor
hedent Ry E8IdSIr WRAIR(R 14 B4R, RREOMBI8A: JiFRTh @ﬁ:yceﬂl‘kupematant
serum of the test aninmal caused typical CPE (ce

&Prvegattilioed fod ueiGinatiomt of vinabiRdiAs mdpeli way thae useggo I@btﬂﬁlsRT PCR

T B el G ST
nepsi-c4849y The PCROragniendy iffintdweleiibhdtiel ﬁ‘)hﬁudlﬁﬁﬁi@ Requence

for the apparent change in phen Socﬁlpe full é(g
g@@}mwtpecoaﬁawhatéhme%wﬁﬁ sesnevasgiop frgasipe f»élrl@agth RNA

%@_r@%spfgléﬁgﬂn%%%&glo sﬁ'p& #ﬁ%%g mgé%gﬁ%? goﬂﬁﬁﬁlfhgn due toswt virus.

s 10 anpl rogeny
Nucleotide mutations at residues 7329 7475, 7554, and 13860 nucleotlde differences

were seen in progeny virus from pVR-V5, and 7329, 7554, and 13860 were detected in
virus from pVR-V5G7475A. Similarly, mutations at residues 7329, 7475, and 7554
were detected in pVR-V6 progeny and mutations at 7329 and 7554 were detected in
virus resulting from pVR-V6G7475A (Tables 4 and 5). Corresponding mutations were

not seen in P2 virus from wt vRNA transfections.
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Tables 4 and 5). \Wen conpared to the virus used to
infect swine, pVR-V5, 17 30 infectious cDNA

wohker@osneci fi ¢ nucl eoti de changes were retai nedTiUsS2006/024355

Sw612, sone of which are also seen in Ingelvac(r) MV
(7117 nucl eotides). The two non-viral G residues

-followed by a T residue present at the 5 end of the

ori gi HEMUgQftuamsscenesnalyistsafgesangtinans visusest Dixseh i n t he

A A R PO B i
nutdieat infect@bSIAR©145 8853 AMRkellslidBRfed bY)recuntbidft Yirus transcripts
&& qujg wt eﬁmsﬁg{él ke nucl eotide G&G) at position

BN e ol g ¥RV R TR astvarby thigenasbed: riylastive-nuickeslar
AatehReitiod refy nucféﬁ'cgpsg*ﬁw&n Las gég:ﬂgy ?g%ﬁgﬂ“%%s%&%us% r&horted

|
gl cine residue to am c
bép@’émdv@lay(ﬁfabl{@.,m)ﬁkl—m (I®9)t i on 14336, degener acy

d [ nfeqt i | gne- ificb
\(Ng? a th‘%gg i e%%n%%&%&? ?l%’rlti:"%gzgfgé’n?b%ele}nstg{%ﬁ% hlligcon?bsigant viruses
febicred 80P Hof AR AUM RbLIANrandRACA SHit MNAL - LReiIE of cDNA

7475) occurred in which a G residu reverte

¢lpee DY Rré8 mgrreinaculplsdiiste youndheviae weparaliel otithews BR-2332, vaccine

I ' i rences. (nt. 102 2 1379, 14686 and
DUEIBRL AT MLy SRS esphiveSpirnfly Rooiédipisratnealiccedon o,
3t3ydy14, 2Nual estdagiep 1 0adiagaly2sBlor Serb oty BRidnEAMBEr dChek PRRS
f}ﬁg%ﬂgg t hgught not be translated. However, if 10

e(FDEXaﬁ SRe Eondrus reqoxpyt dtatdy 28hall imfieatelbahiORIs had

- j - £00 Ld. be extended. hy..one
S CoRvR M Sl SR ey 16 G Dy RL Va5
reoainbih@Mmovituses teplicatdda elbnsyiv (FORITE@). Clinkeal Hga8&S absent from
rl(re]sul t]ld%i in an am nog aci d c,hanqge of wt VR-2332 .
Wriiiats ring hreoorbie of thsygpsripant, Rut thisHeasqiph Hhepected as wi strain
VRSi3duefigh dbés A ?}ﬁ)(ﬁ’l@e BY&R: dlyésggg%%g%w& b I)%I%I%S \}Iel enlarged

adeni ne. This resulted in a G3 Nn- conserva

Isrph godes anly transientlat fypivallyhat ddy 14 @& i n ORFla predi ct ed
IS genom_ ¢ region

t | duct P d.th
s 1 Saruft FENET Gt 5 treldnieel®d Rt Bt pad S Tswo12),
thicemait ed days FRFas uehenatded fBRNAEREL1GR rﬁ‘oﬁ’éfla%géh%g g%gvery of in

guanine to an alanine in Sw6l2, which sti
WiRP2tALRS recorbingny virve . AT hescabeseprevinisiugheauthedried from in
- r 3' end of the vi.ral
R o H D bR 3 RSB oo o i iy P
(tdilénced by apgeg@bnoafintecd RERY iviHik! Wrus 286eEMe Gronh aeg;i eserum
Si dsq[e reveal ed degeneracy with a cytosine residue.

0%‘ dest gametlicauserdmiyed CRlf (%B agereB#icss Aeteshpesnt.dind diwuption) at
TR R L e MRl B S G e e

oegureadt whikesp VIR €V DfepRRRSVimr@pd.i cation in vivo and
different viral,£ genomc

ts, that t el
e qu IRt PP AR St hsgpaen e iatignotype, fll
g@lﬁ(fth@é%]ﬁbﬂldé dnblydid Weas %))mp?e'%ecfélm%éot?%e?éd ¥oh %%ia ﬁ%@’d\% 12)

Sl Ze. ague sSi ;e det erm nati ons the reco
ayq thes @gssagedrenide imdIAR CVIR52382 tavemplify shepS w6 Eipiogeny (Figure 3,

TR o apie et o Bhadteodhie alor B 7

inifectug EDNetloge-specific nucleotide changes were retained in Sw612, some of

D

which are also seen in Ingelvac® MLV (7/17 nucleotides). The two non-viral G
residues followed by a T residue present at the 5° end of the original pVR-V5 clone

transcript were not seen in the virus derived from in vivo infection. Degeneracy was
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passage 3 progeny of pVR-HN cDNA clone fornmed slightly

smal |l er plaques (2.5 mm average). In contrast, only
woiagmora2l pl aques wer e obt ai ned from reconbi naRCT/US2006/024355

viruses 30 derived frompVR-V5 and pVR-V6, and these

were only readily apparent through mcroscopic

E t d .
FEET BB popftons ap el B S Uhend BT 57 i Vrgaan ke
ﬁu@ascﬂgle (G} abpdsitidonaovd 8 3RS & @éﬁéﬁ&acy #RR%E tlhgfe%a)@ MLV lhke
I n_anot her assay ues produced
qu%ﬂtldﬁ (BYyeRbis ghangs TQWA@@MIOB@%@IWMSE& glutamic

{38kt SSRUET0 FUOI ANV S, Bl

m;&;mtlous ciah@lspeoﬁﬁiﬂ@dse (0) HdtdwsV R@%Q%{p@&ﬂ’@ 8hseAT) g Sereflected
ived fromwt = VR2332 (Fi m ni mal ~vol unes

Slcnh Buation. Afighen atieiion Eb A Abvgredie Wi dCo it edyhad
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V5G7475A and pVR-V6G7475A formed, on average, 1.5 mm and 2mm plaques

respectively. However, in another assay, the plaques produced by the viral progeny
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viruses VR-FLV5G7475A-P3 and VR-FLV6G7475A-P3. These last two infectious
clone progeny displayed different 5’-termini as well as exhibiting degeneracy in

sequence.
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29). As shown in Figure 8, the RNA transcript is mostly a single band, migrating as
full-length VRNA, while PRRSV RNA species from passage 1 and later migrate as both
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helicase motif (NSP 10). Further pathogenic comparison of these two infectious clones
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infect swine (V5-1-P3). However, we can conclude that the mutations were not lethal
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Many virulent isolates of a seem ngly novel PRRSV were

recently identified in the State of M nnesota, USA.
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the vector encoded SP6 and T7 pronoter priners. The
products were submtted to the Advanced Cenetic
Anal ysis Center at the University of M nnesota for
sequence determ nation with an ABl 377 autonmated DNA
fragnment analyzer. A quality sequence representing at
| east three-fold genonme coverage was 50 WD 2007/ 002321
PCT/ US2006/ 024355 obt ai ned. Sequence data was
assenbl ed and anal yzed by using the GeneTool sequence
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anal ysi s program (Bi oTools Inc., Ednonton, Al berta CA)

and Lasergene (DNASTAR, Madison, Ws.). Miltiple
weequaozrial i gnments were generated w th CLUSTACKUS2006/024355

(Thonpson et 5 al., Nucleic Acids Res., 24:4876-4882

(1997)) or Wsconsin Package Version 10.3 (Accelrys

Inc., San Diego, CA). Full-length PRRSV sequences were

Exlaingtesl usi ng C ustal X (versi on 1.83.1; 1UB DNA

wei mat.ri. x,. . enalty.1 th nal, t

o bapiaaryst i RAESE eshiaty P SR PR s dgentiied n
thS Stk IMBnEsEONE A ORFSKkRgRoNES Sq@enckAndlyRlis $h@B6@parison to
Program (Jukes-Cant or di stance nethod, partial 10

thetoivessits 06 MinesetpeYieterinasy Sjsnostc behnspignr %@&S?/Fd@itab ase
L A S A T SR

sigiifidaxtly diBRperth@iredols isblatgt Ful\fﬁetrgfofre thed; WMélngch;t elfdsely
Ends). The, a] i gnnment was scored for _r edundanc
related ﬁ%ﬁl%ml@&sc%\ﬂw%bémenw Caaadagn b carkn 9008 é\%fdéw etal,J.

& vir E! 0} 52 ; %bgi}) &f{@ m a?g of @&AQSQ?QHQ9§§] CRes mc(:)tlon

transferre version 8.0,
ffaxgmegr ]aygh@lohyrmcrr@lmsﬁsQRﬁﬁ’) amalyd%mof BRE6 ralso]d’bmosletqa:temﬂmsthey

f e%cgg B%g%g%mg%gpg gﬁP?F%Iél %P‘? Rigse w&pé\% as L 1soiates
(“%@E:S/'Et ¥eig b’@t Didan. Y)ﬁJthtl@Ci 4691d13r)(1 9%)?1 ad Q’leeecha@narﬁed MN184

si gnal peptide was pred i'cted using t Si gnal P server
igobeed t Besausstofdhe strifingiidsimiBirgy withzdDbut@se pggqc(l@boa()l)ated MN

PRSP B0, A6 of Oy B tes et 101 0 Sl DATHE8R boftine

aPRbRA tadtophb s YRASY), BeitoBt lll a&l fhﬁ"-l%ngtﬁ eRhdhé eehlPes was
PROSI TE (Bairoch et al. Nucl ei ¢ Aci ds Res.
compieterl qrpthe virgsrs) esigmiared as MN 34l ppd IBL&4B, Bhesq o isolates

WB21- WB26
“%e%%gé&l e)%ﬁed§@hrl1f§ﬁ%kggllnﬁéér%edﬁg [ gneggﬁdte ]tvaﬁ%? Pi | eup
program of the Wscon3| n Package (Bl osun62 Scori ng
l\/atrlx Gap Wi ght = 8, Length Weight = 2, Weighted
Min{erdals a%M%&oéFts Genomi ¢ al i gnment denonstrated that

t hes gt e, ARERY M‘E{lg? ‘i’éﬁ)‘la{t@s JirSRQAt (VRNA)]ﬁasEbﬁracted from

nucl eoti de dr ssi m ity) fromother North Anerican
PRRSV ihféatdd edllengeinatagegitk @Aﬂhﬁéﬁ@ﬁiﬁ\mwm KingtaagenpWalencia,
with T (Eur opean)_ full - bengt h sequences 30

Eonrnd HEPh s PREOTEH (R eseeneSee ¥ (3% Kt)pBrigers (available

CAROFILT 6 e nlcBeh JREPRIRRLY sccBRIS B MRl P of
PRESMS tasbsitat ﬂhsﬂ}dﬁﬁ?:anBtaB inkellrag g wlst greseatcdy/joRN 134 Nbdlueﬁiée The 5’
i sol ates represented the shortest PRRSV. geno

nyglealidesgapaica af et wePRR Y éjodaes Wassderiygd uﬁlﬁé ltltﬁd? rigilk & CE
R ¥ATARARA Bid, Matts O &7 /RO028 ¢/hs PlroidnalOfh ARABRP™

RACE cDNA Amplification Kit (Clontech, Mountain View, CA). RT-PCR products

were gel purified (QIAquick®, Qiagen), cloned into the pGEM-T Vector (Promega,
Madison, WI) and 3 to 5 clones for each RT-PCR product were chosen for sequencing.
The nucleotide sequence determination was completed in both directions with the PCR
specific primers or the vector encoded SP6 and T7 promoter primers. The products
were submitted to the Advanced Genetic Analysis Center at the University of
Minnesota for sequence determination with an ABI 377 automated DNA fragment

analyzer. A quality sequence representing at least three-fold genome coverage was
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addi tion, no specific area was di scerned that
suggested that these isolates were derived fromviral

woecsaioenat i on between Type 1 and Type 2 strai RET/US2006/024355

Ful | -1 ength sequence anal ysis reveal ed that the two

M1 84 isolates were actually genetically distinct.

They shared 98. 0% nucl eotide simlarity or 2%

abitdifieet. efegeenceslathias geemutded agkaredyzdil dyivsingahe Gynelees] sequence

IR

ME&Sd, WRyr PRRSV database at that tinme. Table 6
presents the detail ed nucleotide and ami no acid

conpaviiikipte $pqtense alighraentow eresgsingtatas vaiitlel CEUSTE% (Thompson et
SRR 448 2,20 A0SR L S T RISl

(aeetieRthelesHeDREeS @aYy. Roll1dhgBERRREV so 'naewafe aligged using
enonme, predomnantly in the predicte &gl on_ of
CrealX (vpasécpnel 83-1; Jid DN N 0V NG| 28D PRERL G erpigpeth

R 686, tlj%Sﬁ&%é E’lﬁ)élﬂeg].%w SR b Qﬁal%bﬂtusug'?ﬁss\%/&&ﬂsm

sev spec
Haek@'er‘édsmﬁ 183 Bisswneds Profrant (éhledse@ammt disthsdei method,ipraetial
sequences, wWithin i nfe ted 2007/ 002321
peisisae bb eEengits Syahgl cage Rrega Hor P?lg@vﬁ 0, ¥§9ReRCs Riere

a\Yi)gnéﬂ Mtﬁ éh@1@up§ro§arg oF 169 Wxééogﬂn rP'ackage"(@%Qm@z Sc&k Matrix,
@ap, %ilghﬂd &Dllength)W@gbt = @ Weigjhted Emis)—(jf e digament was s@red for

ke Ro i CordtR BgleCsBLigeny velai gy (Tarbiet o, o

BYbir@rnfariciM 2@26@27 62Y) £1d Be kraMferledto A@HRE Photdsho
otorri d CNr-)NNMV)NNC—NNNOd
&rsion ¢ ONFoK| gNtyscale transformatwn For Figure 11, sequences were aligned with

the Pileup program of the Wisconsin Package (Blosum62 Scoring Matrix, Gap Weight
= 8, Length Weight = 2, Weighted Ends). For Figure 12, a signal peptide was predicted
using the SignalP server (Bendtsen et al., J. Mol. Biol., 340:783-795 (2004)).
Transmembrane regions were derived by PHDhtm (Rost et al., Protein Sci., 5:1704-
1718 (1996)) and potential N-glycosylation sites were identified by PROSITE (Bairoch
et al., Nucleic Acids Res., 25:217-221 (1997)) using the PredictProtein server (Rost et
al., Nucleic Acids Res., 32:W321-W326 (2003)). Sequences were aligned with the
Pileup program of the Wisconsin Package (Blosum62 Scoring Matrix, Gap Weight = 8,
Length Weight = 2, Weighted Ends).

Results

Genomic alignment demonstrated that these two PRRSV were quite distinct (>
14.5% nucleotide dissimilarity) from other North American Type 2 full-length
sequenced genomes, yet comparison with Type 1 (European) full-length sequences
confirmed that the isolates were solely of Type 2 genotype origin as they were only
approximately 59% similar at the nucleotide level to both EuroPRRSV and Lelystad
strains. Strikingly, these Type 2 MIN184 isolates represented the shortest PRRSV
genomes detected to date (15019 nucleotides, not including the poly A tail). In
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0O0i' to y~pp mOhNNMMNO MM~-O0-~0-~0)!1
00 O uog ;-+ A 00 00 00 OO0 00 00 01 p o\ O1 01 OO
agddlitipy, I{gas,pe@ﬁc:@rea%amsqemed@hat goggsted that tigseiglaesorerg derived
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5% Bl e Ry s Ve dnSd B TR 0 ) St m
. N+ ~F@ll¥ength dediehteQriNlis rM@édehat the td MN182 i¥0latth were
COtwo"- too)n Dot- Dorn o

oyl gistioatly s The ey GBdHAORDIeOR 4] Sohribrorade dierence
TR RS s Rt e g
appeara@oe i Mﬁm&s@adwrth noONle@dreCentWelated id12d'sderNn@uNPRROV
datla}lﬁége |>1It {}IlaMi&le.( %X}ie '6%reds'entscﬁq~e c%eia(ﬁetdqlucl%g[?de and amino acid
comparison between the two isolates and Figure 9 depicts the amino acid differences
seen between these two strains. Both of these isolates possessed nucleotide degeneracy
in several regions of the genome, predominantly in the predicted nsp2 region of ORF1
(Table 6). The fact that nucleotide degeneracy was seen in these isolates suggested that
PRRSYV can be made up of several individual species, often referred to as a swarm of

related but distinct viral sequences, within infected animals.
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653, I AF-Klop) and in 1998-1999 in M nnesota (98-3298,
98- 3403, 99-3584) were aligned (Fig. 10). The

walogrmoent of PRRSV GP 5 reveal ed ami no aci d i #emuisko06924355
rangi ng from82.5%to 87. 7% between the new VWN 184
i sol ates and other non 30 RFLP 184 Type 2 strains.
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new InNg8dioirsalealasslyarinbaintaheindiridwritreziagpfitkesk MNES4 isolates
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d&’%}e cZershﬁeth\Qn ﬁﬁ[% N%&" ﬁ\éﬁ%e%%)%!l&/ %Qi%l’%l i) é‘&lsé’é}néd rv&ﬁ@ 95156 MN184B

57 he except
p@@taﬁmgeﬂlgnuyz ira&talsetesmhﬁgﬁtyetb atrylndblehzﬁ 82 tlein isolatad/ABE84A. The

44 in ol ate MN184B.  Nspl (3 enc de

npgfaqtidersed gropeese c‘era@wss%w N 3 showe fﬂg%%u% MNfFi4 ssotae

e%ﬁ?fé%lﬁedlﬁ% $11992 )79 arfd 74 UQ%ag RV Eg IR e g,llctdge
4 1solates wWwth a non- redundant set of avail abl e

caygpozding pLORF S (BEAB6 T Yasnd\&T.D-88s5%7, )rp@eﬂ:tmeﬂy)qmrad;cted
Eur oPRRSV and Lelystad was conpl eted (Fi

uspII (30 5- %w@m S Seeigcsneet R 2 (O BREH} g0 784
7§ ggs gésgs %’%Wé r\]xpergﬁxﬁglzosﬁ ggxgjabtlél 2\{(&% grggtégtn ({gg&ggsgdg# érﬁ\é the
pfedesiedB@MD gehordic.regidn SMW@H a diffePerd® ﬂDﬁLﬂfo@ﬁldélcﬁ@ﬁ) and thét both

The al i gnment, ordered am . nQ acid. _si
MM Eiseletss phssessef éb%@@@sr% gplghen dgfedled H]B‘P@/ s"ﬁ‘?%qogwa%on
BRSNS R, LR 0L BT S ARUARGE EHdsidrEREIR genome
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However . the ami no acids that were conserved in the
fost gt rapbiRRtiQBARAAERECTAR. 2 sequences were al so nostly
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useMeaPRRSY dingrestc idengiertionySep@ gpbt-kbiGen. f/hrah Hak271-1276
ate. Thus, the a

evidenced..to nt r{her
(BRI G 58 P8 Uitttk SR A ey i and
cSblidhgial The 3bRgihe il eabiRNaiaY§ EnfseBROYhort R gAY dd@served
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alRbnda®i 1 b M T W enfileRAYAGER SV I NRYVEI8ESRINo acid identities
ranging from 82.5% to 87.7% between the new MN184 isolates and other non-

RFLP184 Type 2 strains. Interestingly, the amino acid differences between the new
MN184 isolates and the older RFLP184 isolates were quite large (5.7% - 12.2%) and
thus we detected no clear origin of the new RFLP184 virus. The limited alignment

shows that most of the amino acid differences observed were found in the hypervariable
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25 between as 813 and 814 of PRRSV VR-2332 nsp2.
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aﬂzﬁfdlﬁg @het@énbﬁ‘l% afill @i TEni AR &SP tlf?:tslé@ér%/ ¢ tHer}ﬁléeQQé Rflortal !
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erI edbissgengmie ghtlysis anueased Om‘rm'idemwdlngmftﬂhfammense nucleotide
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ei'hg oriod THed e Vaﬁf‘ lorfnﬁlg‘tar e%t%%n "Eﬁ ﬁf’ﬁlg %faég’ﬁ? 8%‘68%@15 variation

nﬁr@/(b@ rrelareglty thelhyessine Qi@ winaBadeddine }teftdidardd@ternational
contrary t he nunerical paranmeters set forth in the 15

t%%v@rtfq fewinesmddoar aql%ﬁmﬁlean@nnwmﬁ diﬁ@ﬂebh%RRﬁHnsqiﬁys within
t et egj ng f{l‘lﬁ%ug €l eﬁﬁlf% 8%81? &:cle t%%%ere%g f1sd Sows us

I eserit

td mamltqr velrede nmtheaganoﬁlﬂ vatihiesrk tctlerakddrﬂnﬁ vithiéh £QEInk iafem6fe
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although the significance of genetic variations in PRRSV can only be surmised at
present, the evolutionary change seen in ORF5, nsp1p and nsp2 should reasonably be

related to the biological fitness of PRRSV during selection pressure.
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PCT/ US2006/ 024355 What is clained is: 1. An isol ated

i nfectious pol ynucl eoti de conprising a nucl eotide

sequence having at least 88%identity to SEQID NGO 1

and a j 9 .caonsecutive, nucleotides

corr eggg E‘gﬁlg%tdg&%%ﬁegﬁﬁ%ﬁﬁ% »a eBg?HPéllcétb‘%qu%“d%é%%tfonsa and

gEQrariraligayailible ateriabliadieding ooy MeGhES I8 o SRR LS RY
having at least 88 %identity
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Gipreh askrang ke fxs)) piied herein ade itcoplorated B refadney. OrhiécRfegoing

f pf.ectd ous . .viru articles when introduced into a
A A ST T e bie® G hSe Bish it o understancing only.
o biynecessapt lirdRatium iaf el | engs ; g at
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at, éﬁast_88@6i entity to SEQ ID NO 14 l'etTo
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.44 and at. | east one deletion of at | east 39
S@%ﬁ%%a@aﬁaei clajiiz. f1g SPPsEnatinns dla g viagy dependinigapbi dee desired

p2&feitids Qo kEBE blztﬁingé ‘ﬂ)? o 1?1"@&9‘5 irgem%r} Aat thd .r\]f%]fy\gg?eﬁtc,%g not as
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e e SN 2 et en e ol Bt e marehaniotyencstes
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e PR O R i Bttt wisciet oo the
SPACTRCOANPRR ARIre PTG 42 43B8ssible. All numerical values, however,
inherently contain a range necessarily resulting from the standard deviation found in
their respective testing measurements.

All headings are for the convenience of the reader and should not be used to

limit the meaning of the text that follows the heading, unless so specified.
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8. The isolated polynucleotide of clains 1, 2, 4, or 5

or the infectious clone of claims 3 or 6 wherein the
woabyroazi2eot i de conpri ses 2 or nore del eti ons, PanaS2006/024355

wherein each deletion is independently at |east 37

consecutive nucleotides. 9. The isol ated

nucleotlde of claims 1, 2, 4, or 5 wherein the
g&%}? 2iEstigde is present in an isol ated virus
partlcle 10. The |solated pol ynucl eoti de of clains 1,

4, Aliso %tV\@gn (IEP%UE % gfegg%gglgb;@?ﬁ%pggwmce having

polynucleo

ailleastrBS% idehtityHto S’EQﬁDWOtl%dl eﬂie%’cfdn%fsdt £h G Bhsecuti ive

clains 3 or 6 wherein the polynucleotide 1s presen
Bpcgegtides qurespppding tol nuckagtigo LYGRliol rewteotide 864t ARG I NO: 1.
2, 4, or 5 or the infectious clone of claims 3 or 6
wherei n an RNA pol yi nerase pronoter is operably |inked

2 o t hAn iqobdtsthpsly el dotide c&ﬁpmﬁhg a'n%@ie@ﬁ@éjsequence having at least 88
cleotide of clains 2, 4, or 5 t he
Eﬂgé@ LBNOf and gt éﬁaﬁ@IE dstetignwifiet ]eas’n 39 lvensecutive
rﬁféie\bﬂﬂg c%?feb}%%dﬁ ettgglﬁl%:lesgﬁ?%é@gtg lngﬁegﬁgeg%uo?ﬁg() ID NO:1, and

ol ynucl eot |
\glmglatthtﬂpqi@hlyﬂnmide otplidetes and PR dubdsefet@iifs viho PeriRfes when
3 .wherein the exogenous pol ynucl eoti de encodes
mtr 1{08%{11&%9@ rker. 15. An isolated infectious
polynucleotlde conprising a nucl eoti de sequence SEQ I D
NO I, SEQIDNG2, SEQIDNO3, SEQID NO 4, SEQID
3NO 5, Arsifeatipunciose corsEihDa Nﬁlyﬁucl&&@el Havfﬂ@ Bnuckio@dt Requence

hgg&g’ bﬁﬁg é§3/ I\?egljfgmﬁ 586%)}&@%1# = ggoéf@f gq?]lreast 39

commvmld@aﬂywegﬁﬁﬂgﬁé% @%%N%bga@%%@ to %ﬂ%@@&é %%3 9fSEQ

uence SEQ I D NQO 7,
Iﬁéﬂqd SEQ ID NO 11, SEQID NO 12, or SEQID NGO 11
60
4. An isolated infectious polynucleotide comprising a nucleotide sequence having
at least 88% identity to SEQ ID NO:14 and a deletion of at least 39 consecutive

nucleotides corresponding to nucleotide 2061 to nucleotide 3545 of SEQ ID NO:14.

5. An isolated polynucleotide comprising a nucleotide sequence having at least 88
% identity to SEQ ID NO:14 and at least one deletion of at least 39 consecutive
nucleotides corresponding to nucleotide 2061 to nucleotide 3545 of SEQ ID NO:14,
and wherein the polynucleotide replicates and produces infectious virus particles when

introduced into a cell.

6. An infectious clone comprising a polynucleotide having a nucleotide sequence
having at least 88 % identity to SEQ ID NO:14 and at least one deletion of at least 39
consecutive nucleotides corresponding to nucleotide 2061 to nucleotide 3545 of SEQ
ID NO:14.

7. The isolated polynucleotide of claims 1,2, 4, or 5 wherein the polynucleotide is

present in a vector.
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8. The isolated polynucleotide of claims 1, 2, 4, or 5 or the infectious clone of
claims 3 or 6 wherein the polynucleotide comprises 2 or more deletions, and wherein

each deletion is independently at least 37 consecutive nucleotides.

9. The isolated polynucleotide of claims 1, 2, 4, or 5 wherein the polynucleotide is

present in an isolated virus particle.

10.  Theisolated polynucleotide of claims 1, 2, 4, or 5 wherein the polynucleotide is

an RNA polynucleotide.

11.  Theisolated polynucleotide of claims 1, 2, 4, or 5 or the infectious clone of

claims 3 or 6 wherein the polynucleotide is present in a cell.

12. Theisolated polynucleotide of claims 1, 2, 4, or 5 or the infectious clone of
claims 3 or 6 wherein an RNA polymerase promoter is operably linked to the

polynucleotide.

13.  The isolated polynucleotide of claims 1, 2, 4, or 5 or the infectious clone of
claims 3 or 6 wherein the polynucleotide further comprises an exogenous

polynucleotide present in the deletion.

14. The isolated polynucleotide or the infectious clone of claim 13 wherein the

exogenous polynucleotide encodes a detectable marker.

15. Anisolated infectious polynucleotide comprising a nucleotide sequence SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID
NO:12, or SEQ ID NO:13.

16.  Annsp2 polypeptide encoded by an infectious polynucleotide comprising a
nucleotide sequence SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10,
SEQ ID NO:11, SEQ ID NO:12, or SEQ ID NO:13.
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