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(Paton et al., Vet Rec., 128:617 (1991)). The causative agent is a small,
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30  which includes equine arteritis virus (EAV; den Boon et al., J. Virol., 65:2910-
2920 (1991)), lactate dehydrogenase elevating virus of mice (LDV; Plagemann
and Moennig, Adv. Vir. Res., 41:99-192 (1992)), and simian hemorrhagic fever
virus (SHFV; Godeny et al., In Proceedings of the 9th International Congress of
Virology, p 22, August 8-13, Glasgow, Scotland (1993) and Plagemann, In
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determine the immunological origin of each organism’s immunity to the virus.
For example, a farmer receiving a herd of pigs can determine if the pigs of the

30  herd received a PRRS virus vaccine, were infected with a naturally-occurring
version of the virus (e.g., a field isolate of PRRS virus), or are naive with respect
to the virus. With this information, the farmer can determine whether the herd
need not be vaccinated or whether any uninfected pigs are at risk of being

infected from, for example, pigs that were infected with a naturally-occurring
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present in a PRRS virus ORF § polypeptide. The kit can contain a polypeptide
having an amino acid sequence present in a PRRS virus ORF 7 polypeptide (e.g.,

30  apolypeptide containing an amino acid sequence of SEQ ID NO:36 or 54). The

kit can contain a polypeptide having an amino acid sequence present in a PRRS
virus ORF 6 polypeptide (e.g., a polypeptide containing an amino acid sequence
of SEQ ID NO:32, 48, 51, or 67). The anti-swine Ig antibody can contain an

enzyme. The kit can contain a polypeptide having an amino acid sequence
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30  wherein the kit contains a polypeptide having an amino acid sequence present in
a PRRS virus NSP 2 polypeptide and a polypeptide having an amino acid
sequence present in a PRRS virus ORF 5 polypeptide. The kit can contain a
polypeptide containing an amino acid sequence present in a PRRS virus ORF 7

polypeptide (e.g., a polypeptide containing an amino acid sequence of SEQ ID
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In another embodiment, this document features a method for determining

the immunological state of an animal with respect to a virus, wherein the
immunological state is that (1) the animal received a vaccine version of the

30  virus, (2) the animal was infected with a naturally-occurring version of the virus,
or (3) the animal is immunologically naive with respect to the virus. The method
includes (a) contacting a first sample from the animal with a first polypeptide
under conditions wherein the first polypeptide forms a first polypeptide:antibody
complex with an antibody, if present, within the first sample, wherein the first
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pol ypepti dﬁﬁ&ﬂ&iap&gy oﬁﬁmé)c%ﬁleﬁ]ﬁgatﬁljgga substantially pure polypeptide

having the amino acid sequence of a PRRS virus NSP 2 polypeptide or a
30  fragment of the PRRS virus NSP 2 polypeptide, wherein the fragment is greater
than 20 amino acid residues in length.
Another aspect of this document features a substantially pure polypeptide
having the amino acid sequence of a PRRS virus NSP 4 polypeptide or a



absence of the second pol ypeptide: anti body conpl ex

i ndicates that the animal is inmunol ogically naive
woRddi/onmsspect to the virus. The animal can be BCT/US2005/021550

vertebrate (e.g., an avian or mammal i an species). The

ani Mk, 6akh QFW@ PRRRS vl RsP ug@lg/ﬁeppag |feit G %éﬁgnt Is greater

PRRS vi T us. e vacci ne ver an att
PRRS thap 48 amMeacidgedduseindengsh.on can be t he RespPRRS

vaccine. Thg,dd, a%ecp@t%p ﬁ&tuégﬁ‘t fgﬁﬁ}eg?msg%{llll tg% eonge%%s a

aci d sequence present 1n a
ORF 5PRBSypephBlé, NFP 2, ovREB3potypeREtsp FFRF@IPRRSe wipraksryotic

The Sg&P@%r QQJaé’tQﬁeﬁtcél e can contain an amno acid

sequence present In tthe N-ternmnal half of an ORF 5
pol ypept i dénmherasmfmsms decuRestfBRRSs PRRBod bf ieducing

Anot h

S ugs t g%ﬁkgﬁ)lﬂﬁ& glé&ﬁlsel'ﬁ Eg ?Sg}g pa#%gﬁg B?é{e?/e% ﬁ gé flﬁ%@ glrrnus antxbodle ina
sequere@e sdmpde. F’RR&ssaynméud&SEbnfacpng g/puélptsummrto:bmammg PRRS
fr agmslrl‘is r%)ﬁ%pe?t?de Rﬁ tﬁ@ s(mrﬁa aSﬁmEIG The n¥ e&) Hx%és t\fl\%ﬁé%e%h?n

the fr reatery 5 acid Fes
| édgt lsnhd/hnmtdnemlas bledtlng)tfolttthn 8t Dipit vatengredteathalr £6 (eg., greater

subst gnt i d avi ng .t he
sequeﬁ1 82’1'b§ %%F@ %@DﬁNgbﬁlzell 'Iﬂ% 19?8281 mﬁ’k&g nonfat
af r agdmsnilioin RES, Iﬁ’RElS sulutiors, diQkindal p@hmpeptl de, wherein
the frag han 20. am no id residues in
ongt b abihe s Eeihis po et s d s thio b gme
host ERRE virhﬁlboljg)epﬁmise"ﬁe ﬁllﬁ’@ﬁ@oglvs}’alsl&e&tﬁpwk ith a biobkidg or
4 e e, The c n be a prokaryotic cel
'(\EE * TR phivalue el of than 0{fier SiaLFEE bf: 0, £60. o
dOCUﬂE@B) fERblbRRMgoliRshAQd b@fmlkgéiglchd’iﬂatfdﬁscﬁﬂk QLIFEK), protein

signals in an assay capabl e of detecting PRRS virus
ant i beRivEns; g5 agima]; ferem o Thayjolid suppart sasba 2 Rlpsbc plgs(e.g., a 96

cont agkll phted, S5@Ass dlidel PRIk pﬁ@cf&tb%hcﬁl HAhERBS Vi rus
pol ypeptides with the swne s The et hod

i nci udes tPeetbsTagPecHRe t’%‘éﬂ‘?‘iﬂ“@@gpﬁ%?rés wnethod obipneressingghe
ts%g ﬁt glﬂﬂryébtfa% @glaﬁfak H@acﬁé@t@ta%f)hd d f)’orgtOQee(c?wgh an HtBBEPhat

, or 10.5 The bl ocki ng

sol ut b@ﬁs tha Rolyaentide- kmeénghod 1n@n¢eatconmcylnmhewohchsms; with
pr ot ejfd p3BhHStideARd a %oﬁmen%e SR NRLD ¢ PRASRAGL Of

this docurrent features a solid Support containing PRRS

vi r us Pplpsphidet Theaelypiptide san b BRBpvirus QRIS 7 pelapapdde-wiiteh

(o, o, POPRLBg AT Dbl AR G by Rl ot

b Rock ity add@R$ viys. Ehanantibodyi dak b¢ en anti-PRRMYiats polypeptidek

in PBﬁtiboﬁﬁ;.oh?ei lpsozyme can be a chicken egg lysozyme. The polypeptide and
the lysozyme can be contacted with the solid support at a ratio of at least 4 ng of
the polypeptide per 1 ng of the lysozyme. The lysozyme and the polypeptide can
be contacted with the solid support at a ratio of at least 1 ng of the lysozyme per

30 1 ng of the polypeptide.

Another aspect of this document features a solid support that was treated
with a PRRS virus polypeptide and a lysozyme. The polypeptide can be a PRRS
virus ORF 7 polypeptide. The polypeptide can be a recombinant polypeptide
produced by cells not infected with a PRRS virus. The lysozyme can be a

7



solutions, or animal serum The solid support can be a
plastic plate (e.g., a 96 well plate), a glass slide,

wW@k@s®09%880 pl asti ¢ beads, or the |ike. Another BESPES1008621550
this docunent features a nmethod of increasing the

abi | i tpicieh e@a@@&z&ﬁﬁp%gﬁolﬁeﬁﬁ@ﬁﬁ tﬁ@lyﬁ)zﬁ% t£h &%%Et@d with

to react with an anti bod at bi nds pol ypeptid

The nEerpkd ?‘WE%%F@S”%‘?&%E?W Adetoh 8\63)@1%?@9 pporag cwﬂneh
the pekyfaRt 'T‘Pl@ly@@ﬂnﬁ ahbf%_?é%eptfﬁ@%arﬂ%' bRGBEA @ﬁh %@oﬁ@
a PRRS virus ep | ypepti de can

PRRS $4PPOR amatlcr ogas |1Welpttg féhe lmwp@pgrdewtqf the P@hmemiéiea
regonbi nantpQloiReERiss 88inkd, qﬁtﬂ&mcmn& &lidrtifif %ng Gg‘es g&%ﬂh
with a PRRS virus. The antibody can be an anti-P

vi r ushdysitheepeinpaniag s ¢pamonlyrensersipod by e efandinary akﬂl in the
chi ck ol i,

can be SoaPeHEIR R on (R0 AR, ol e S
at | eacmlvallenhg) thésedpssripesi lyﬂmlpcand@ upest in therpgacife eritesting of the
| ysoz S

cont abeR Ry e PSR naRlas 8 R HRSR R PIBE. A

| é&st publisefians, pateat 4ppheatipne ppents angotherfrefetegces mentioned herein
gOLgF tnllcggdord glpﬁtyl}gftcere\%gé;ﬁ?ﬁenoémlga%%nqgs% %g%%ghét etﬂé 'gxrege%t
pol ypeprifidaicaandclading defimynens, Wilgopodly pepiditive, tbcamataeala,
PRRS ol LSRR be a
reconbieidle SRR HIREG: oMYl A URRRT o g G
wi th a PRRSthei featgres iﬁlrdeadvytswy nethe awerh&na\olh be lggpareagfjom the
| ysoz e ozyne can be

c)c{)%t ¥%gm\ﬁfp?ﬂ?¢1¥£°£ g asnal%rportil rati o of at

| east 4 ng of the pol ypeptide per 1 ng of the

contatted with ne SRCIETIOS S RRAPINES o7 o
| east 1 ngFigiiretli€a iygamuie PRRS v]ruflgen@fnel ¥eénomic regions shaded

B SRt v PG b Bmnara s viTE A Ripned bt Ruare

aSOCOETT&HMBLZJUHEJI&I)Q@m; by one of ordinary skill in the
[ nven ion pertains. Al though nethods

art to whigch

and rat er | Pwe diing e s B Crrtvinge (ST HOR0of padT
her ei pacadc-pelypepade-HR doh@memﬂ{ 1hé BolPpepti@Sbdinitanalst he
present. invention, suitable nethods and materials are

tles cr PHRRFPHER (9 tha YRBAH 110int 91 HES Yy eFhe underlined nucleic

appl i gadl k&ynénce PSRE@ND JO: ANFcaleh R NERT 95195@%& ffsmttheov'ﬁdzm
herein are |ncorporated by reference in

eRt i r fam of FRESWasoThe ghopinjagino %Crpeseme@%ﬁm D NO: 3) is the

speci fihfRtaRARequet! tHsh 1 sgﬁfsité‘iotthé)ﬂaﬁt ofthd NSF OBbEBLptidt
addition, the naterials, nethods, and exanples are

i | | usencading gesinn y and not int ended to be Iimiti ng.
Figure 3 is a listing of a nucleic acid sequence (SEQ ID NO:4) of a pET

24b myc-polypeptide-His construct with the polypeptide being an NSP 2

30  polypeptide from the VR-2332 strain of PRRS virus. The underlined nucleic
acid sequence (SEQ ID NO:5) encodes an NSP 2 polypeptide. The shown
amino acid sequence (SEQ ID NO:6) is the amino acid sequence from the start
site into the myc tag-encoding region. The LEHHHHHH sequence (SEQ ID
NO:13) includes a his tag.



O her features and advantages of the invention will be
apparent fromthe foll owi ng detail ed description, and

WO e@a1009860 cl ai ns. DESCRI PTI ON OF DRAW NGS Fi guPET/11S1085/621550
di agram of a PRRS virus genonme. CGenom c regi ons shaded

|0 0ray VeRg.RaR ARl ok £ iAo BaiS B%D R of a pET

cl oned, expresse
Fi gur é412my<s-pdy1bap9tl¢ Hep coﬁstmcnwdi the polapnpdde;b&mmﬂ%SI{ SEQ

I D NO E ) [

n P aBis iR aTY R HRERS TG T PR Bt
t h e VRmI @eﬁ]ﬂermb Km@ DN G%}RScodes ansNSITh @olymimﬂé [ "nleﬂshown
nugl ei c. aC| odes a
o y pRBiP A PP SEQII D Ns i oGP Bren Pl my TGP
shom4amp@y@@n@h sequence (SEQ ID NO3) is the am no
acid sequ romthe start tetothes of the

Ve

NSP 1 pol de#en Plﬂﬁmgé*@ ﬁreS?f’Piﬁ}F‘éelg REIgEANSE
listi p@ylsa‘puaesmefebea OsiREartA giegtsoaalyeSEQuliftdNRd4gforakd MSP

ET 24b e e-H s.co ct with the
Bm y péBP‘%@t@ ﬁg Iﬁﬁf Cﬂfgp@né\%&}m@é@ﬁwa@hf%%aﬂﬁ@
ViR g%&m&rogﬂea Pafo AARRBAY hﬁd@alym?cu&dﬁg kd the dtaﬁua!@d Rofocol
aci Se Nnce encoages an
pol yp@b{ telﬁ*l(ﬁ@wmggwp?’fa Abs HSEééfaléfﬁ%rélds ggspltedrin peaks

NO: 6) cérsesﬁme@mmcm@m@bt 8l 86 ahd 0Mitd2 18 BCP16Sdnke
into the myc tag-encodi ng ?%%Foﬁ The LEHHHHHH

sequeﬁ@glft &esfiFFlNo 13) includes a his tag. Figure 4

is a listimguebida @ﬂdﬁ}l Plofin@ eleIusRAHBELCIBV §E@fdl&dh@1ﬂa
pep tide-H s construct wt

of a pET 24 P t he
pbF y pEBYPRESTAtGed HOINE Aisal Bl PRY B rHidetolica NS

VR- 233%0%5@69\”@; a Baﬁo\ahmgslem‘ﬁh@o B{bd@anﬁeﬂ@%uehtcl eic
aci d sequence encodes an NSP

pol ypépiimelegies élo Eﬂ;\ﬁAéml alyesdopce@ding e ptaptard pyotocol

NO: 9) oih the PRot&RISAsBS IALERH lllﬁnqﬁe f\IQP 4%0%&t1@§%sﬂ1’téd‘ ift a single
pol ypeptide. Figure'5 is a graph plotting th

f | uor peskahéeklPevel of refol ded NSP 1 pol ypept| des
dQQ ected ug 5}975}9? éqgﬂ ?Lﬂ{a nglﬂfé%ga'la%eiztﬁérvaf) o b af?@qoﬁ{ég

refolded NSP 1 po e was a o an Agi |
2100 aa@tawatlgw%ﬁ\IS(PA@p yeentidge@piroiotiyie NSP Fl>a10b'pﬁn>ttd9s CA)

2, STEE ARl a0yt ol o L0
r esul p%@terSR)éak@tl-N antibody response was performed using a cohort of 14
pigs that were infected with PRRS virus strain MN30100 and bled at the
25  indicated times.

Figure 8 is a graph plotting the average titer values for antibodies
reactive against NSP 4 polypeptides (not refolded), NSP 4 polypeptides (folded),
and nucleocapsid (ORF 7) polypeptides (refolded). The time course of anti-NSP
4 (not refolded) and anti-ORF 7 antibody responses were performed using a

30  cohort of 14 pigs that were infected with PRRS virus strain MN30100, while the
anti-NSP 4 (folded) responses were performed in pigs immunized with Ingelac
MLYV vaccine.



corresponded to 46 kD (intact pol ypeptide) and 24 and

22 kD PCPI a and PCPl b, respectively. Figure 6 is a
w@reaplhopBotti ng the fluorescence | evel of refoPdEdSNER021550

4 pol ypepti des detected using an Agil ent bi oanal yzer.

Purified f: li.ed to

an Agil en?ﬁi g‘i%% %L g‘%ﬁhfﬁ é}%%wrﬁgeotﬁte og‘ﬁbé’é‘.‘}es

Pal o mactive a@ﬁ)lstaﬁdldamblsy 2@dd NSE Grpdlypg)ttdes mh:@ss'mamdaediwith

prot ogol, ?g]lgft{p Protein 50 Assay LabChip kit. The NSP

4 pol y%ep € resulted in a single peak at 26 kD.

F| gur e 7 |Elgaegt)aqshgtpplomlomngtltlsanmv/poa@e rhtid @/P satdb)fes
iV

r e ol ghtrﬁé?gs zé’flq.%l%% 6 ecg rmal %\lﬁ F{ Eg\;féx Q‘%gltdlggé Z&H(?qt)

nucl efihamnzdnt@mé n?t)arspmlhlg p'eaf a)dea;t 04 shbok dedhtoffNatetforne

course of an |lt NSP 1 or anti-N anti body response was

per r f oPPRR eur‘gsung a cohort of 14 pigs that were infected

Wi th PRRS Figuad1sda g’apfh ;N’bﬁﬁgfh@ Sanhatibd fetlsandpldstadalyzed using a
i ndic

;ave;r aglepe Y‘{eigg&\s;féal f%ﬁ(g thﬁuﬁ) lg r"‘g EEH‘%/ gﬁﬁg}i}%ﬁ%‘ltal line

NEP 3u1g@ke¢ﬁﬁg)ﬂqb d’ez|8(15(a’tot21 rskéved tﬁed)toff N fr ppbsipeptiuties
f ol de cl eoc E 7
(ot of dbey PoRd 6 wasababEat 5 Sp i ble PR Sityzed using

r ef ?I di?ﬂ)é\d am&eﬁﬂbblyﬁr?ﬁdg 1natﬂtEUDS)dyThé%l‘ﬁﬁﬂ&ﬁﬂSth&fsectmg gle
perfo in ohor 4 pigs t were infecte
Wi th PR Dokt 5?%0%161& I\Rﬁrweereﬁife anti - NSP 4
(fol ded) rEg@meNsesntuRs ﬁvoﬂﬁf glaplrgqﬂbmﬁg tak a&ofmmmbmﬂlples
Wi th I ngel ac MLV vacci ne. 001g{ure .S a gh pl otting

the afRpEEbremaaimalsxpessd § LXrﬂHWlQ% RBavipsre The
agai nasofaha! vifids NaR dbteatBdlu aIAEIHQJKXﬂﬁﬂhé @R aled R&&}Qﬁ)ﬁde.

i mmuni zed with Ingelvac M.V. Figure 10 is a gra
plotting tHeugdhsPupipns paapense plgnmsnt dfjPBRSatisus NSPGr
sanpl F%g@ah%z qtle H@lag add ERIBRE %qhéwz poidiehbal s Vb5

ki t The horizontal |ineintersecting
t he YP%%S yiryg wes W@msmgrﬁena@uﬁlbwccwama &hpbgestgction site at

pegi t lec?ecﬁlﬁésuj@O OO neléte hSclde g&&mo@ihgwuﬂatédg@ﬁ P
rati os for sanples ana using a 3" polypepti

frag npm'pqpﬂd@ﬁlfzsred ite @ssanmi’ B DQhYP&nUCELI SA. The
hori zont al g Maqs cgﬁtms 09 gltfﬁm%n?(ﬁmtvn%%ﬁ%hom

t he cutoff val ue sitive resu
polypeptides.

Figure 16 contains a sequence alignment of PRRS virus ORF 7

25  polypeptides.

Figure 17 contains photographs of gels of the indicated purified PRRS
virus polypeptides.

Figure 18 contains graphs plotting the absorbance for ELISAs containing
the indicated polypeptide. The groups are as set forth in Table 6.

30 Figure 19 is a listing of a nucleic acid sequence (SEQ ID NO:10) of a
pET 24b myc-polypeptide-His construct with the polypeptide being an NSP 2P
polypeptide from the VR-2332 strain of PRRS virus. The underlined nucleic
acid sequence (SEQ ID NO:11) encodes an NSP 2P polypeptide. The first

amino acid sequence (SEQ ID NO:12) is an amino acid sequence of the myc tag

10



Figure 12 is a graph plotting the S/P ratios for

sanpl es anal yzed using a GP5-M chineric polypeptide in
w@nooskd®Bg The horizontal |ine intersecting theCciVus2005021550

at 0.5 shows the cutoff value for a positive result.

Fi gur godoh SFAMRINGSP imlsbf%ﬁypgﬁtﬁighv%hﬂél il Ee'cﬁ'r% dliio acid sequence

absorbance for  sanpl es obtain from ani S expos
to M (BEQ IVNSED!3) derPmRep gdid sequence Thibe Hisseg tcam@f vaiygéisP

wer e Qﬁt}ﬁ%cﬁ%eﬁ&%@g an ELISA with the indicated
pol ypepti de. h%ure 14 contains a sequence alignnent

of PRRS vi FigureRgs azllqmgybep\tqlqﬂtemd SeheenpeiIES) XD WOk d) of a

engodi E"ﬂ Ay Nggllyﬁ dRﬁ!e-‘éﬂse&BLtﬁ%t Qlin ¥ g@ﬁ%uﬁﬁgﬁné’ MURF5 5

was t uncate a naturally-occu
r est r pelypaptids from the MN36 | @Wotraided PBROGirs) gﬁletwdgﬁn@rmbic

nucl ei, & [ t

o 1R SRR TRl SRR 2o BplRee S
cont apeid sequemg(BHQ D AQ: gG)rnem angifio RRR@quemaﬁor@%EchORF 55°-
pol yp té,oqﬁ%gti igure 16 contains a sequence alignnment

of PR F 7 pol ypeptides. Figure 17 contains
phot ogr ap hBigofe 2d ed slisihg bhenﬁcﬂﬁﬂd aad @duepnues (S‘EQ;ID NBRS) ofa

he aBEbPBRBE vP Pt B PaBReC it A PonEiePet BORRY 5
E oly ppﬂ@g@gde rba thy YRS 3 Astenimet Plsl.?gts \flﬂlEt g?hes gnd@ﬂmb@n&geéc
D NoreidogogneR (SRR 3ty Bt ppt B e bR otz

W th bdie sgpbypePEQ b Nl 9)ds mnN&PacﬂcPsdQOémaﬁﬁtalrﬁiﬁ ORPBS -
thg ﬁeschfiZ strain of PRRS virus. The underli ned
del quence (SEQ ID NO 11) encodes an NSP

2 P poly pepnugdle 22T§wh§ting sfa ﬁliUld’kan@cDéeduéi@@](ﬂiﬂ@ﬂ) NEEQ) by

12 an a cid se uence t he nyc tagregion
of a H%E Zﬁlswzp @ﬁ BHsopttrugewit |P81YP?Pé‘ g beiphan ORF 55

ani no tc@aﬂ'p@?@@ﬂi&@ o tﬁ§ﬁ@ zls@z N&din J@RRsswa@ ARE BRIcAGd
sequenc e 0]

theHlst regi on of NSP 2P-Hi s
pol ypapiigiacid giayerce (%g {3 NgJ ?D@thor#@s a@fO%F A iRilPolyPeRtidg.
S @0 Uenharhmb®eid Rediehcek4EQ D NO:PH s Affhino amd sequence for a myc-

myc- pol ypeptide-H s construct with the pol
bei ng SORtal -Hlispolypsphigse it linker smigpragich éeqrm@e i@gGQSs 8FQ ID
of PRRD: {%léﬂ'ﬁ)ca’ca—d"ﬁet\’d&q%é ﬁr@t%qd Q&Gh@éc@od@ﬁiagls offid %nﬁ: 1on of
(SEQ 1D 15) encodes an 5' pol ypepti de.
ami nothe ORF 5 polypeptide.

Figure 23 is a listing of a nucleic acid sequence (SEQ ID NO:24) of a

25  pET 24b myc-polypeptide-His construct with the polypeptide being an ORF 5 3’
polypeptide from the VR-2332 strain of PRRS virus. The underlined nucleic
acid sequence (SEQ ID NO:25) encodes an ORF 5 3’ polypeptide. The amino
acid sequence (SEQ ID NO:26) is an amino acid sequence for a myc-ORF 5 3°-
His polypeptide.

30 Figure 24 is a listing of a nucleic acid sequence (SEQ ID NO:27) of a
pET 24b myc-polypeptide-His construct with the polypeptide being an ORF 5 3
polypeptide from the MN30100 strain of PRRS virus. The underlined nucleic
acid sequence (SEQ ID NO:28) encodes an ORF 5 3’ polypeptide. The amino
acid sequence (SEQ ID NO:29) is an amino acid sequence for a myc-ORF 5 3’-

11



acid sequence (SEQ ID NGO 16) is an am no acid

sequence for a nyc-ORF 5 5'- Hi s pol ypeptide. Figure 2
w@a2008/089880 st i ng of a nucleic acid sequence (SBEZT/DSNGE¥/021550

17) of a PET 24b nyc-pol ypeptide-H s construct with

the pef qe)?,g‘) ge being an ORF 5 5' polypeptide fromthe

VR- 2332 st n of PRRS virus. The underlined nucleic

aci d sequekigere2SEQ lisinglof 2 1ig)eicavibatgeenan(SBRALENG!30) of a

pol yp C n LD NO 1

o LnPE PR B B 0L REY D8 sl Phli r Ok 50

pol ypepitsfpfubsde ﬁmgmlueeVE 23B$stauﬂ c»fsPtKRSgwm{s Fhawrcledined aieic

> vSUORAE labide (ShO Ko)3 Blen@aBish G 556 polymoptidsy | Thg amino

bei ngacadu sEgrbncd (SEQ 1D N3 6d gnppho abed Sejoence Foe avigcABRP 5+6-

S equoisopERa A ARG SO EES, fEe o no2s)

pol y pespbcachd befiWeen grifing aad sedoxﬁmuﬂnman( mﬁ} 5’ Redich 8Pthe ORF

f

oo o mengiRE S RIKEAT Sl oAl seBltTiente o2 ptenap

| D0 NOs23)d ¢c$odfoﬁﬁﬁ1tcéd1ekﬁetr&g&&fbftﬂ¥mﬂ 5 pblypeptids amnéiﬁrsa
ctodo 0 ‘. regio t he F 0 tide.

r or Bl dhe'S g RtheBRE i nalpenir u ABEy EREbapiap epid

| D NOséigncefis lacamﬁ'ﬁ)efwd@n thedfir@hy ppid efodoinging 6NhE 5Ukkion of

with th e being an ORF 5 3' pol ypeptide
from fh‘?z)l@%é‘@ pg %ain of PRRS virus. The underlined

nucl ei ¢ acFigus@qiegging Smldcﬁlm&&hueae@mmno@hﬁl
3' _pol tide. The amno acid sequence I.D NO. 26
15 SnplhPdmie PEIYRRG AR ORIV the W‘B’tlé being & ORF

pol ypesiypedade frbg WiV RA 33 Bstair dfmlﬁg Thd Wk @in&d Aflest
sequenc SEQ 1 D NO. é\‘d] of a

my c- p8y prEHEea &SEQ D Y ,eaadewqqmlf A QOWP)LIQ@ p”f'lpecpémno acid
bei 9 s@eBFSIED &) NeRojReR dnflfo Sci@ghdie MVIGHRCORE 1fif

of PRRS virus. The underlined nucleic acid sequence
(SEQ PEVIHi9B) encodes an ORF 5 3' pol ypeptide. The

aghno aci drigedve 'i’scaehselﬁgg’d Rl 29 seht?en@@(S@@ PONBGH7lof a
sequence for a 3'"-H's polypeptide. Figure 25
is a PEE@%@Y@POBP%@ Hiisccoggiiugt %‘q@en@lerpf(pswm MANSDFHP

of a gp%ﬁ@e Y6 1ROV X DE B gtgﬁl Mm&r@ﬁéunmm d fiR1eic
pol ypep e being an ORF pol ypeptide fromt ?1

VR- 2383d sequerica (FFQ ARNG:38) reucsndesmel\l SRy p¢lwmtldm cThgiamino
acid sequence (SEQ ID NO:39) is an amino acid sequence for a myc-NSP 2HP-

25  His polypeptide.
Figure 28 1s a listing of a nucleic acid sequence (SEQ ID NO:40) of a
pET 24b myc-polypeptide-His construct with the polypeptide being an NSP 2 S1
HP polypeptide from the VR-2332 strain of PRRS virus. The underlined nucleic
acid sequence (SEQ ID NO:41) encodes an NSP 2 S1 HP polypeptide. The
30  amino acid sequence (SEQ ID NO:42) is an amino acid sequence for a myc-NSP
2 S1 HP-His polypeptide.
Figure 29 is a listing of a nucleic acid sequence (SEQ ID NO:43) of a
pET 24b myc-polypeptide-His construct with the polypeptide being an NSP 2 S2
HP polypeptide from the VR-2332 strain of PRRS virus. The underlined nucleic
12



aci d sequence (SEQ I D NGO 31) encodes an ORF 5+6

pol ypepti de. The am no acid sequence (SEQ ID NO 32) is
w@nooannysso aci d sequence for a myc- ORF 5+6- Hi SPCT/US2005/021550

pol ypeptide. A first |inker am no acid sequence

( first-and
Second SerbekR (iR AN fu  BERLEH 13 SRTRrpdRicR! TH

pol ypaminodeid sequsaeed RBQIIDIKE: |45)amamammo iacid semeeader 4 myc-NSP
| ocat gaecond ectodomain of the 5 region
of t hg%&%ﬁ—i %ﬁgﬁ @g‘gpt ide and the first ectodomain of

the 5' reg¥iguredd it hlestigRpf zﬁmpdﬂlcqumeqMCe (ISHQWDNOM%MH
etonbt baro B EERERe RSBk AE S R B bt bt O 6 5
pol yptalipdyperfidg from tREVR2332 btragd of RRRH viasnibd ederlmed d
o pOTSBE T AT S (A 07 N PR Y RORof g pelepepice
bei ngThaartiRb adid pajugpeSEQED N@#)tihen Mitn@ 832 seguemk: foraf myc-

PRRS under | ined nucl eic acid sequence (SEQ
I D NO ??;%Sseﬁ%tglg}e{g 8&"@3@ 7 pol ypeptide. The am no acid

sequence (ISgfeBDiNQiBBY of Snﬁmlwﬂqubd(mmmom% 61ra

5 mcPEF et bRt ER Sl e Bl htt vhaRF 6 3

my c- ppodlypepritit flemltheSVRQAST sthigt of MRS itne P Mﬂ@@ﬁl&(ﬂﬁwlelc

bei ng an NSP 2 ide fro VR- 2332 strain
of PRE&I %%%G%Q%ﬁ%?$ PREge %ng“ae?lwege 1efggmino
(SEQ hdéM Nuert}: (SEG 00l 8®: 51 idNSPRndadidberpéiot tla mtheRF 63°-
anino amoﬁi e%duence (SEQ ID NO39) is an amno acid
eaueﬁésep BFPRCmyc- NSP 2HPHi s pol ypeptide. Figure 28

is a listimgueR2aokiial Birde gaphdplsRaY eRGBsdrRER foDsah@lésO)
of a pET. 24b nyc- pol ypepti de I—Fs construct with th

pol ypepeingdirpaiapigalsxpesed 0 MN 138, oY Ao 9r EYOPRRS#5 t’VﬁB as

VR- 2382, &dnkrdisn T8 aﬁa%c\élvar«aés werB Berbielstd %%Lmy& 'oFVR 2332
acid sequence (SEQ I D NO 41) encodes an I%S

pol ypepypepidesthe Ia ﬂrspeaeqiqg (Bk quepddure sEpyth (53)NO 42) i s
apg ami no aﬁg&e%@ﬂléeﬁkﬁﬁsmryte%&an&rmﬁr mﬁbtﬂﬁoﬂe%fam P2

pol ypeptide. Figure 29 is"a listin a nucl el c acl
sequep@l¥PePSRD Fipur@Ba &)a dagrem pEINSP Bnd fragments of NSP 2. The

c-p [ t
g SRR CEOSLAN WLD2 OhRAES | Ron
st r ai nurober RIFRIIA)| ThescystFing puoiehse Fdtalpieh sitg ehdethe Aydrdphobic
sequeg&galéﬁ%@dl\o 44) encodes an NSP 2 S2 HP

poI ypept i e

Figure 34 contains two graphs plotting the absorbance for samples
obtained from animals treated as indicated. The absorbance values were
detected using an ELISA of NSP 2 HP (ATP) polypeptides (A) or NSP 2P (VR-
2332) polypeptides (B).

Figure 35 contains two 3D graphs plotting the absorbance for positive

30 and negative sarﬁples diluted as indicated and assessed with wells having the
indicated amount of polypeptide. The pH during the blocking step was either 7.4
(A) or 9.6 (B).

Figure 36 is a listing of a nucleic acid sequence (SEQ ID NO:52) of a

pET 24b myc-polypeptide-His construct with the polypeptide being an ORF 7
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am no acid sequence (SEQ ID NO 45) is an am no acid

sequence for a nmyc-NSP 2 S2 HP-Hi s pol ypeptide. Figure
W@00600%80 | sting of a nucleic acid sequence ( SECY/UE2005/021550

NO 46) of a pET 24b nyc-pol ypeptide-H s construct with

th ORF 6.5 0 tide
fr o PHEPERG A% ¥ PRR i e v VinRe i BB PR
n'ucl enerlacadd segeren CEQ BERO: D) bidodds) aneddRIOT ﬁslyﬂerptlﬂRFTlﬁ
N 4oy g el R Be R BRG Tbe P o S5 e tyye-ORE
t ot al 741-![1sp<|dgbepp@t| de. Figure 31 is a listing of a
Mt S o LoD
b fel ggR %Eh 2%y6p&ype{pﬂﬂt)¢ﬁﬁlfo:]lgglcl; ﬁm}mhé b&l;%é’tﬁéﬂ@ﬁan%ﬁ{: Ig$ll’1 2P
0 vir
(0 PR oo fEddRe b PR fhsptfadienmed
ami nOnaﬂmdachaﬁmeme (S&Q)ND mendi)més anaxlmmpmmgmd drhe

i gure
35 C oMb BL GRS BF SiToG SRR RS SaTAs: t the

s aa)rpl eart 0btha MGQPfﬁo%bﬁTdb%&cﬁnfgﬁ@gi&e@mql\ij@ 4nd $hRkhe
WO CO

3, r 0PRRS as
absor Bf&ﬁ%fréhwﬁ %@pme@tl%ﬁrz@e%&m&wﬁ@%&b the hisegdPEQ ID
VR- 2382): p_?l ypepti des (A) LV pol ypepti des (B) or a
m xture of _both (C). Figure 33A contains
Kyt e- Dool i figye 3ﬁ§/~°d’r lising Pf ERYelpigHCk sepenes (S§ﬁz IRIO57) of a
pol ypgpt Qﬂ@my&;lgglyg&)t@@ﬁxé condrudi REK AL rrgpé}ksﬁ’e Qeleg% NSP 2P

fragnents of he am no acid nunberin

at¥or Belepptige fpmsiesiA ervires staihEARES yirsc Thawidgriined nucleic

nunbe 4 D | t Ndd Crpsi
and t%cé%d%%%h%%?c g%frsaaﬁr?ﬂg)s gg&alﬁ%sgj&ﬁ%ﬁbuéée 15 Shém

cont aRmBotagd sequapiess e gmirnoragidsheuentssiorm ﬁﬁ@@rtfsm to the start of
I t
sanpl g3 NEE A R8e Fﬁo%reneauu@g%?;é @%ﬁd o n an&'h t%éjend of

The absor bance val ues were

NSP 2 theiISRFRolyRobtdsemeodiemreginy thopughisie IgiPtag (BEQ I3 32Y13)
J) ypepti ?ﬁgu{e %b is '15%1%8% agé.lcfe%gc?d Jé etnX\Q(S%Bg 1@6{;@) ofa

ottl ng absor banc positive and
S anpl eET adh mwedolasentlﬁtfﬁ@aqoeﬁruamlﬂa@s eslgpaptidé bdingvei INSP 2HP

gﬁ\r” ngol%;ﬂai)tl ?g&g& ﬁ]eggosetﬂgppéép fn§91ﬁ1e19ﬁﬂn¥agﬁ L{iﬁefmu-mﬁalg of PRRS
virus. The underlined nucleic acid sequence (SEQ ID NO:60) encodes an NSP
2HP polypeptide. The amino acid sequence (SEQ ID NO:61) is an amino acid
25  sequence for a myc-NSP 2HP-His polypeptide.
Figure 40 is a listing of a nucleic acid sequence (SEQ ID NO:62) of a
pET 24b myc-polypeptide-His construct with the polypeptide being an ORF 5 3’
polypeptide from the Lelystad virus strain of PRRS virus. The underlined
nucleic acid sequence (SEQ ID NO:63) encodes an ORF 5 3’ polypeptide. The
30  amino acid sequence (SEQ ID NO:64) is an amino acid sequence for a myc-ORF
5 3’-His polypeptide.
Figure 41 is a listing of a nucleic acid sequence (SEQ ID NO:65) of a
pET 24b myc-polypeptide-His construct with the polypeptide being an ORF 6 3’
polypeptide from the Lelystad virus strain of PRRS virus. The underlined
14



(A) or 9.6 (B). Figure 36 is a listing of a nucleic
acid sequence (SEQ ID NGO 52) of a pET 24b

wonp@spalsypept i de- Hi s construct with the pol ypeptT/tig2005/021550
bei ng an ORF 7pol ypeptide fromthe Lelystad virus

Sequeniny R LR N NOATERRERuDI R odikfiig, e

The afmine aa@ S@Iqlgemiéﬁ@éD(l‘gEéj)l 1DaN@nisg peif secmﬁnealfmmmyc ORF
acid ggq f0Eqe2 Nyc-ORF 7-His pol ypeptide. Figure
3 PRy

37 |s a a nucl ei c acid sequence (SEQ ID

NO. 55) of Eigp‘ém bgraghcplpithy the pbiodanéd wrawe thetamoont ofi t h
th [

oF, SPLARGREL o BEL Mo N KR SRL IR, e

nucl eNaluas:ard tieesgerafincanti(BEQ by piptiBSneanalicesbizavtidicet 2P
pol yp Th 1,00 aci d sequen .

i o Rl senli Eak BRISOBE o8 oft RGNS Wfigiaona
of thUGNSBqQa?e)ley(pﬂe(mﬁdngb),end:Udmﬂgcroe:gx)on (SEQ ID

NO 3) and f.rom hee .

pol ypept i elg‘érﬁé di an%rap Ott"ﬁg &'ﬁ?hs aﬁléﬁlria}l?sorh e fi%t‘éCt?(gEQ

| D0 NCanith3ls.usihng therindi@Bed KISA# [ 'SRllﬁl@catﬂs tlee polypegtide i@ford strain
seque 7)

e pORI IS B heperil s i Prlessbrinie Sendaed

bei ngdanativbidf fie rgsiduyiieépd inekBuierod goddnessbAfit 6£2thy Hathl S the
strain of PRRS vi rﬂ]@’ The underlined nucleic acid
sequef® ?‘S@&We HBGAr IASSHAL an NSP 2P pol ypept i de.
The shown Eigure@d4 asmwingqptem@smﬁ ktﬁo@ﬁﬁd&@b;ﬁ@'eﬁ with samples
sequence from. art te to the rt of. the
zggpor%%te? i B‘Frd% irag Hﬂlsegeeg'i st)amg}%hﬁr anslmated
the epslygiptiiéle NSP 2P pol ypepti de- encodi ng regi on
through the his tag (SEQID NO 13). Figure 39 is a
listing of a nucleic acid sequence (SEQ ID NO 59) of a
PET 24b nyc- pol ypept i geTHISEP DESCRIPTION h t he

pol ypepti de being an NSP 2HP pol ypeptide fromthe

Boehri nger }P‘ﬁé‘&“ﬁ’éptrﬁr?‘ﬁﬁeélmﬁg@dﬁ ‘0‘1"‘?%’5 iglafedty 255 PSSIMRRS
V6 US orgd EmY RAR ek ine hBME! &inbt tﬁ@bx%aﬁﬁﬂéiﬁ&‘é exfobdohvital

NO 60) encodes an NSP 2HP pol ypeptide. The am no acid
seque AR EENSED TS XRIOPIS19 virad vaeainabgn{e 2a ¥qing BefLiwile @ vicsine of
a My CrliSRbRkHR vwagooﬁs%mpsﬂ Q@‘CCIEe %@nlﬂ%d'vﬁu@ olrh%mng

of a nucleic acid sequence (SEQ | of

myc- psifseient Ferexpprledhig é?cruer@pt mpvﬁesmé/pmdﬁa @B‘ﬂ?ld emd

bei ngefidgi Euc'il p%lypgﬂidw%ﬁ%ftﬂoq?fcfr%{%m g@&th%i%&Stﬁ‘]@s Y&t sis

strain of % viTus. The underline
25  that express such polypeptides, methods for making such host cells, kits for

detecting anti-PRRS virus antibodies, methods for detecting anti-PRRS virus
antibodies, kits for assessing an organism’s immunological state with respect to

a virus, and methods for assessing an organism’s immunological state.

30  Polypeptides
In one embodiment, this document provides polypeptides that can be
used to detect anti-PRRS virus antibodies present in a sample from an organism
(e.g., pigs). The anti-PRRS virus antibodies can be any type of anti-PRRS virus
antibody. For example, the anti-PRRS virus antibodies can be IgA, IgD, IgE,
15



nucl ei ¢ acid sequence (SEQ ID NO 63) encodes an ORF 5
3" polypeptide. The am no acid sequence (SEQ | D NO 64)

WO 200a00%80 N0 aci d sequence for a nyc-ORF 5 3' -PEHUS2005/021550
pol ypeptide. Figure 4 1 is a listing of a nucleic acid

sequenge of BMahBolNES.68ich Qﬁtllﬁdf&ggan%tfonned . orgamsm when
myc- poefleude H's construct Wt ept |

bei nghahoressTs ispxpessd gppaem%@rws&amwecm@afp&l&jwmw us
strai polgpepBiian \éftcrn'tﬁted PRRS UiGeakEing @pyﬁétﬁé:?%n@ms virus. In

sequence (SEQ | 66) encodes an

pol y pé?ﬁlﬁlqzvethevnwaﬁqsrwuwt@o@m ibe ent{bgies that @l ®7ny itge

ans arrbmmmussﬁaﬁ&ﬁﬁlg SithBit mmsn GRIR-9333 Fﬁﬂﬁiwms (GenBank®
pol ypeptide. Fi 42 i's a graph plotting t

absor Baersgory dp Q7ﬁ@2 o RatenpNog Bi84R.805 agd, 6893362);%
addedm\%o]f@@Eﬁﬁs Hrud @f ik 9{%9 PRSP 4 564- §9o°@ Bg@ﬁ' de.
| F 7 pol ypept

Val ues are the specific antf- ans
af t er attanbatehBRRS miresf suple afert R@ﬁeP&% MmStié‘rckmu AdsessiDalNa.

pol nt
(squar e ST PARRRAS HAR Cadimii) ST st o
Filgur BA3BRRS varug f@ﬁp\lBa{d{ oAdcessipntie A 26%48), rmSBBBBShams e
det ec | e | t
i ndi cg(ses Flﬂ Récq%m% N%%ggiﬂg F"g&'@ rgg%ng%/ltgéfzz Y@s virus
i ndi caﬁ@@ammmks;qmemn iAF82569 15, n B2 BRES tviaah (GenBank®
St andar.d dev
goodnseesgiy B ABPPly G ?Wwémseé PR S SR
by Ii Aé’@BZ&’ZégraelﬁslﬂthREwgw(éieAEank micadspion Yoapid24271), an
tt ance ersed W th

S el Rk DR RS S PRI Pl i A F o shor eRLOT1
cont aPRRA glrnh@anadm«‘?amebsm II\y)pAMSBmAJ) DElIe%haEEhe anti-PRRS
DESCRI PTI Thi s docu ds and
ot or PGP lgan ARt SRR ST B ne
whet h Gct’cuﬁ{ng%fs;dnh ef :DPER‘SI Ivﬁdiﬂiné/l@dlﬁgl @\Xﬂh@@t&ﬁmfaﬁoﬁ/ llé’o@dtes and
ant i gens yia Qr exanp vira ac
vacci BB OGNS SERRDS ﬁ%@ VW&%%M%HP%%P Eurdpe; or
pgd)ypelgéw}@&s(e%r Ghinscci ne of attenuated virus) or a
viral infection. For exanple, this docunent &&éw des

pol ypept i dERe Pohpeptides prée&dad hetein aiths usedkte dstsriAngiRRivyrus
et hoggibhaies prkdnhE a5 PleBdhY REREAEGSthat19 Slsc&pBibleSo 5 PRRS

express such pol ypepti des, nethods for making such
host ¥igs igfectiqny SUphypTepsraTINGIRde. Hithput BRysatian, pyjige species such

ant i bedd@sestidBidOdBpif CAnddaid@ohisNth lel 2 RERR ﬁfdlflﬁéﬁtldes

25  provided herein can be used to detect anti-PRRS virus antibodies present in a
sample from an organism that is not susceptible to a PRRS virus infection. For
example, the polypeptides provided herein can be used to detect anti-PRRS virus
antibodies present in a sample from a rabbit or mouse that was exposed to a
PRRS virus antigen via, for example, injection of a PRRS virus polypeptide, an

30  attenuated PRRS virus vaccine, or a pathogenic PRRS virus. When making anti-
PRRS virus antibodies in a rabbit or mouse, detecting anti-PRRS virus
antibodies in a rabbit or mouse serum sample can help scientists identify rabbits

or mice that produce anti-PRRS virus antibodies.
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anti bodies, kits for assessing an organisms
i mmunol ogi cal state with respect to a virus, and

woredoboassd or assessi ng an organi sm s i nmunol ogPCEIIS2005/021550

state. Polypeptides In one embodi ment, this docunent
provi des pahypafsle 88Sbe dbfine@#dnbs diSBihnd é?ld%;le@ée? for the
e

anti-PRRS virus anti bodi es }gr esent In a sanp rom an
or ganiPETFToE ofabsensepé an anthRRIS, viruspriisdy; Sueh sampled ingiuds,

can bevighBit iniRfioRblatlshmBPIBRSerUin shifipled) bis R0 PynplEQe o 1
exanple, the anti-PRRS v?ﬂr us antSi bgdi els can %e A,ymph

| gD,  IU§ae) Besclegissyeyptdeakin tisens)-eBor exyramie.dinodiseriples cande
be sf orBRehel oM bify HARLSIRE theldi@tnR g %%_Eﬁt@s(’)? ﬁig%gg’?@&

to a PRRS virus antigen such as a PRRS viru
pol yp&Bt$ #Kibodigs. at t enuat ed PRRS virus vaccine, or a

pat hogeni ¢ TRERSpELGS -prclv‘iheaﬁ%griegﬂ Ah'be %@?e% {fgﬁ?@%}eﬁn 8 and

virus antibodies can be antibodies t
type @P00mmgo geid mesidupg niomg, embpdimsnts, the palyreptidmgangontain

VR- 23 e : k SSi P 7392:
U Al SRt ad SRRt o iR e RetiOr 2 PRREG R con
PRRS b srestef tae 840,80, 1d} 12, 1%cl4, 15386, 25128 56,8755 68N 150, 200, 250,
2001 t epu i ch.as a, RespPRRS
\(/i r usb%%é?g’aﬁg’( ﬁa z(%:ogg%@?gér? ‘Ki'éd Hiﬁé‘%é T8%9) afmdareilé'geﬁﬂfg‘ other
PRRS yimbodimeBe tBalekgth pf the pelgpiptie ¢dn.be AEDAGSEDInd $90RAIo
PRRS vi.: . SSi on . .AF 176348 P
pries oI EE AR S0 a0 R D kel esidies RSS20 aff st
NVSL 97unpg@is eidubs bepvdeiRRSand 400sinfifcereBhiakiducy, aocea S0 and
AR .,a P129. PRRS viru nBank(r) . Accessi on
NG ARG heiaTesdhes soRu yl 4t 40T BRRBAY Fooi s SPBer Fen

Acces3Domd\¥0 aaiiBReP6iduea. JAL142 PRRS virus

(GenBank(r ), Access].on . AY424271),. an NVSL_97- 7895
PRRS Vi r us)flfet%"ﬁ’é’a?ﬁﬁ‘%ﬁ fa“r'f\%aaf B 4Y; BHIRCI soaresegEgr exgpplg, a
PLI7- polPRREdw banuonaEemBatihd 4c)d RGER6SprofniNg.a PRYEBER4 L) .

Li kewi_s he anti - Iru t] [ n,.b

ant | bBAVRP PRGN b NPk BSP S0P ds ¥k S NP ot o,
nao Er alHLl)/CCXR_ m@,rcgmgrcsr}mm ORF %o‘m%oxziflrs,l@m bHORRT,
wi thout, | im.tation, isolates and naturally-occurring
ver si BAPEIIBRASSAS RRRd o {hRBP B PEPAHE Fancs 2 HRRSpES NSP
or el a@elypemidé ehaglacks@tiydmphobliRgidn ke tedesoPeRyidas
her ei n clan.dbe ;{ged 40 get ect anti-PRRS virus )
ant i b8t eIIRT et 39°n chtearprrcerseidattial Grgank asrssioat
IS sSUSGARriPRIUB7892. an BRBSentddifents) e phblyPehtidSHA be an,
oraganl S include, without limtation, sw ne species
s

h & P P RRRIVirus QRE HpfaRa A golxperdide obargxample, a
SONe GAFHsptidé ffh dBRIaREPEIsA& odomain from the 5’ end of a PRRS virus
OREF 5 polypeptide (ORF 5 5’ ectodomain 1), the second ectodomain from the 5°
end of a PRRS virus ORF 5 polypeptide (ORF 5 5° ectodomain 2), the first
ectodomain from the 5° end of a PRRS virus ORF 6 polypeptide (ORF 6 5’

30  ectodomain 1), the second ectodomain from the 5’ end of a PRRS virus ORF 6
polypeptide (ORF 6 5’ ectodomain 2), or combinations thereof. When a
polypeptide contains more than one (e.g., two, three, four, five, six, or more)
ectodomain, the ectodomains can be next to each other or separated by a linker

sequence (e.g., a GGGGS amino acid linker sequence).
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provi ded herein can be used to detect anti-PRRS virus
anti bodies present in a sanple froman organi smt hat

WO 200600988uscepti ble to a PRRS virus infection. PEDUS2005/021550
exanpl e, the polypeptides provided herein can be used

t o detect "ﬁ@ﬂo‘l;&@ﬁﬁey bfoVﬁe@Hérélg el &t £RRIhal Czilﬂm?o acid

sanple froma r nouse that was expose
PRRS $dquerseameiudion thsbﬁfacomrmnhemﬁm @gs (erg} @elyrlowdvfe tags, myc

PRRS va'gg WFRLY RRIGS PRgs) 2o taﬁpféaé ?(gvﬁﬁg@cﬂt&%gento a

vaccin or a Eat hO eni PRRS virus en nma
PRRS PRREgimnN bé@plersentlde ganreebtain thoaminp asié seqience®f a ng

anti - i: 'Iﬂ@ﬁ t Oor nobuse serum
salrjrpl E@%@%ﬁu@g gegg"ent | gtﬁ? ?ggq{) 1\?‘59 abbits or mce

t hat pr odus@olpertidPRRSiIded hersingam ¢dntaih @sanking agd squjuence an
be obt aj. i ) .

o eooniifteth & [AIMARTBARMIAM A0 ARSEIAG R mihdfio
Such s@pice ovérnigdt ledgth. \I\A’il{elwdmt anl iisqhtt:chnuclm; acipd pnovzided herein

san‘pl Eatt enc&de Mt l-{ éﬁ?}(}%ﬁtldt | 23 con atln nuc e)lc( ec'ggseQuer%ng?véng D)

SSuée, nus SCl°%e i sSsue
b I1 00da sangthl &8l (éhmpdnwnoidblalm &Jchnfldmnﬁpd g&lmlmqmedver
for t t]onecﬁ' ﬁ 1ca 1 et lg % g ._PRRSdV
ant i bodr 6% yp‘é it CS “B? VitHed" HareiH 8%\‘}’1““6‘:8 isa
any | sdqygédve @ﬁ'ergnqed bga\pemnul& mmn%ﬁaﬁﬁh‘htm maaibekr or a
resi due enbodi nents, .t he ide capn. .
ot aPtdian GerBRMEs BT8Rk o rlRlaY BERS ks R acia
ex anp be;;olvyﬂ&gudee(e @t b PM{samp@NBpe@blydq)ttaaﬁ e ngéleiataéitl or

n 0, 11, 12, 13, 25, 30, K0, 75,
g 1@510 a5 FEAUSETS, begl@domaﬁed f%%@ldelétﬁsd secygncedycally ¢,

1280drdférrdd[l36 8s tihma:ﬁglt &Q]ﬁ@hc? eE(Ibqr@NQﬁ;i)le o 1&&ngiﬁéd sequence canbe a
enbodi_nent s e of the polypeptide can

bet wes §5VlraﬁéR§é@°§?We SRAUENCE &L %ﬁ%@ S%%in 6569 SR&2-
800 ami no AGdndth £ ipeldes idehtly \WoethAlengittof el n%BIlefdQcﬂQird

resi dues, between 50 and 400 ami no acid residues,

bet weBRINS@Cid saaustrs indsieraingdiag follows q sy, 2 misleigeask! of gmine

ang 400d sdhubike ddothphRE keiue %en@ﬁedhﬁ%l‘é@%&dl)@ BmadAcidQBquence
am no acid residues. The pepti des can have any

ani nouses de Bhdddrcteauenses &k%ﬁﬁﬁpéogr%m Femythegddongaigrsion of

cont aBﬂfA@gZQ%tﬁﬁn@CBLd\ﬁ@ﬂb’é%ﬁgﬁz Dﬁ@%&f‘ﬁLAQT@vé’BB& wmumns
Eo Klggtge&-alg@ﬂ( v%r%rri#f HIELSTZcmmbtawfrszm ﬂm‘riatz Eal an@RFy sf

ORF ANebtRFork.- dRRIW Stbu9r, 1#or9 (4RSS dud b mwmmm
enbodi rerentosf t he fg@%@éﬁ%e cl:z[a}gl(be%aét IgRRSr \(/jl rus %as

pab y parst pefom Fash ardgonfetotite 6 BT o egrdklasy/icor faxsn the

the e QBvERAARENaBYnal Center for Biotechnology Information web site
(“ncbi” dot “nlm” dot “nih” dot “gov”). Instructions explaining how to use the
Bl2seq program can be found in the readme file accompanying BLASTZ.
Bl2seq performs a comparison between two sequences using either the BLASTN

30 or BLASTP algorithm. BLASTN is used to compare nucleic acid sequences,

while BLASTP is used to compare amino acid sequences. To compare two
nucleic acid sequences, the options are set as follows: -i is set to a file
containing the first nucleic acid sequence to be compared (e.g., C:\seql.txt); -j is

set to a file containing the second nucleic acid sequence to be compared (e.g.,
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Vi r us o@p¥ fie poltaimept catepafiGRPOBVEN teg sadones: NC:1B12sejhé

segong omain,fromthe 5 .end of a PR irus OR
R A T DR R AR Y S
t her eamino\dbh@rsequepas ythepitiodeofRiNdeqiaressenarfalldwWsani i® 8 to a file

(e.qg., two. three, four,  five, six, or e) .
et oabi e MR it obiBis Suk el T Rgonesdin
or separtad B coytaimirgithkerorslaglivnel dequegice todbe Cokspae (¥ g10
acid linker sequence). The pol ypepti des ovi ded herein
can c& n\fegﬁﬁ‘tgd% ISeFIR Jﬂas@rﬁoﬁ%s%g)l a@‘y desrad ﬁ%é?“ﬁeﬁ%g'u di ng

t h0Ss e Coounpmtnkty; aus elll othsr dpaigss drele@.at thpioldyfalitt sttingl F6r example,
tags, ,myc.tags, GFP tags, and GST tags). For exanpl e,
2”00 U GEE torpPandsance P ip Sppet Pl A pegriamie &

pol ypeghpaisorcbatwesditivaaminolieidasiudfceaC CBReEG RGRq Okt 3

pol yhistidine tag (e.g., HHHHHH, SEQ ID NO 33). A
pol y pgr&eﬂﬁ@t pP E\‘}gﬂ éﬁi“&%’fpélf'ﬂ‘t';}gl H‘eéi‘)rﬁ??é??‘ﬁ‘eﬁ?? Sgﬁ)e%"%?%’
sequengs afipprion éflthe RehtEREEueRthérhe deae@ Bhitput file will

identity to an identjified am no acid sequence over
t hat PENGE Hosq iegiat domaloey avtlignediseAprnces df the fageet sequence

provi ded nbesh@iehofidbeg NGMARy Hotibn &f tROIXRERE IstiRieRle, ReMthe
contain a nucleic_acid sequence having (1) a |l ength,

and ( dysignajsd oeeHtfile trdhretpyesens abigned aemencrs-ed nucl eic

aci d sequepg& MyRd, § h:ﬁ%th hengirRined BPE&AkihY the hiMber of
identified nucleic acid or am no acid sequence IS a

s equeRRIECquErePUROEdestsy amingaeidiresidusy frem dfieciarget sequence

| dent bickGadd iR Bl dHHEREYitPSeqRer@ irbmGtY REntFRE Bbnce stalétingiwith

accession nunber or is a particular PRRS virus nu Cc

aci d emy parhedaesitioeandending withRRRShe majeheNgpsition. A matched

Dol 1o o auan any RSP b n AR BhuARH B AR {h REARARGES

r ef er peeentey inbothitlee thrgeiged idcetfirireguenteo rGapx prepinged imthe target

i dent i.f | Vi . :

pol ypeisi s IEIENE LoD o Ronlobiiey gl aed rpiducs.

o25 22 Likewisergpphpaseated en the mdenfifilsequeyceoare notichatted suvg ttdrget

for a | ej ' . amno .acid s ce ls, ..

ot or FouBiE P oL 6 Rl MR R OMEL T Sl o
amino acid residues from the identified sequence.

The percent identity over a determined length is determined by counting
the number of matched positions over that length and dividing that number by
30 the length followed by multiplying the resulting value by 100. For example, if
(1) a 1000 nucleotide target sequence is compared to a PRRS virus NSP 2
polypeptide sequence, (2) the Bl2seq program presents 200 nucleotides from the
target sequence aligned with a region of the PRRS virus NSP 2 polypeptide
sequence where the first and last nucleotides of that 200 nucleotide region are
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acid sequence is conpared to the identified nucleic
acid or amno acid sequence using the BLAST 2

weeapapmses (Bl2seq) program fromthe stand-al oPeT/US2005/021550
versi on of BLASTZ containi ng BLASTN version 2.0.14 and

BLASTRa¥8EsS hfd (3 Peh® nﬁiﬂber-ghhﬁtcﬁés%gr RbLNB0 ¥Enell Ak1kides is
BLASTZ can be obtained fromthe State University of

New YH¥ then thedt O0@ sudieptige taggepisguenice eentaing lgpgth of200 and a
nunbegs.e Qe ity N 143 Pbb (135 166 0AbEk 38 £og
Ri cha eé%eon S V\%b site e?gtlbr " dg't n?g?:ast/") )or from
the U. S. dowai bnmmtdcsttelﬂlaludt@niagle(ﬁedtleamﬂor amino acid target
Bi pt e et i i y
oof  SEROR RO 0D Skl ABlg e
use t wéh Ba@éalgt}phayg@amowmemmtﬁdmﬁd' iFor ¢ampiep athnget fdquence
accorrgéa %‘ mng 26’ Btécnecoélgelzg %‘ez}soﬁlghag el{lf A i u%lr_xg\@elcﬁegl?erﬁce as
BLASbellabvg had rhhm difBbré&B TMgihs imhﬂdagtthnse tispdiineTablecA .ei C
aci d sequences, while BLASTP is used to conpare am no
aE'd sequences. To conpare t nucl ei ¢ aci d sequences,

e

tions set asfoIIo ile
cont agﬁf%ﬁttsﬁleeq%nrcft nucl ei cv%aTéG %32%?% ]Llﬂﬁb
conpared (e.g C \seql .txt

cont af AERE H R SEUFACRIAT %6; T§€ﬁﬁ%ﬁ% to be
conpar ed ( ,C\seg2.txt); -pis set to blastn; -o

i $5set toBa’o%e ired file name (e.g.. C\output.txt);
-g is set tSjartlng -Ending $set to PMatghdd al Rerggnher opti ons
are | eft gtPositien f Pdsfierul tLenetht | Rositidher Idsmitplie, t he
foll owi ng |conimang cah be uged to dgenerat®.@n |out put
file contgdinihg & codmpari sod bet weén fwo77skguences:
C.\Bl2seq i1c:Yseqb .{xt15 j|c:\seq?.tmt3 - |p blastn
- o0 c:\outfputetxt -20 -|1 415r 2. 1p conpgxe two am no
aci d sequgnces, (herpptionsyof [BIZgeq|arg.s€eff as
follows: -[i T SE€C 19 a|ii e conigy ni Ng §oE 1ji rst

am no aci d"Segluence§o be gpmpar edo(€]7.76.9
C\seql.txXr) g~ [TSget{tO @ fitexon '-ﬂ]iglgthe
second am o acidseguence tobeTonmpared (€. g.,
C\seq2. t Xt )o a4 :

desi rea 1116 U gRGr R RRR Blucy i RS Rh okfrA pn
opt i oher expmplect’. 1 1af78.4hdidrl3 daflq8I1# amattrdad dovmoto 78.1, while
exanp t f d can ot ner

anoul Bl L e Ehe S RS T iAo Bl 2 SO RRE RS
a@d nothacihd lengthualve et al@aysBﬂc’ZameqtegerJ C: \seql txt -

o oot L Mol <Bh AR iBng: s oeMidithn halls apaiirofid gpauence
]tc _hle i ateledst ﬁboﬁd7$1§ﬁ1ﬁﬂ(@%,, at hﬁﬂaﬂidﬁeZﬁQQJ N2, 0d, @ peilcent)

11 e en 0S n
t bquelentioal o Haucidd §E 1 @3&3@@&@%‘23%3%&% 2,975
honol BgyA24, B8 A1y 5461 16406r 6TfoveeElchll Bidhfas 20 390406008, 70,
then %0, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, or more amino

acid residues.

U

The polypeptides provided herein can be substantially pure. The term
“substantially pure” as used herein with reference to a polypeptide means the

polypeptide is substantially free of other polypeptides, lipids, carbohydrates, and
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designated output file will not present aligned
sequences. Once aligned, a length is determ ned by
W@ oenatodesgo t he nunber of consecutive nucl eoti deBCDUS2005/021550
amno acid residues fromthe target sequence presented
I N al hgredtid With WhiBRGuent@ally £83cidial. IFdeetandples @ substantially

sequence starting wth an t ched position and endin

wi th B PRVRREIe BRI RBEde s remoRert ki d° pRiel SfoREent
any . P& i§ iatQéhsNIﬁ;Se@ceﬂt’bdréi SI'I’_Iei t@ngﬁ “sﬁlbb@dnﬁﬁﬂyi Slee o u@dcljii He€ein with
acid residue is _presented in both the target. a .

i dent Fefargge %ME@“?%%S;%H%“E% é‘?ﬁ*f@ﬁgﬁwﬁmtﬁ IZF%PQWPMGS- A

SegjuelipQafiafly Pofe poBBEStRIE cii RCAR 1aREoRGS, T00YS, 80, 85, 90, 95, or
nucl eotides or am no acid resjdues. Likew.se,

] | y gaps .
pr eset Bacanhpyrpe TyRiealy; & subtantislyiewe eolapRtido b yeid pstnele

Si ncenhRf Bl cﬁ%%ﬁn&ﬁcmg?b@ |18@feQElL amino acid
resi dues are counted, no ucl eoti des or anm no acid

resi dues fAmimethed aadntupd tegbigiegueheentidrrea piyeatially pure
i dent ‘)Jr%pe?ﬁ&{ Fbr Q%ﬁﬂé}‘c&ﬁ%oﬁ E%l%éﬁtlﬂesplgﬁfc%dﬂ t&@ltqiﬁg%’s such as

count e nunber of natche ositions over t ]

| &hgt dffiaitdchipmptaraphv 4nd PR Grasavelllgy peliieeptidegymihesis Feckiigues
by rmul tinl yi . ' -

o anmpy s Bt dn BB SR oDl Kl BB aelPurcE B obtain
conpasubstantirlly pPRESLYPERtids. KSrxamplel gpperst cells evginersertio over-
(2) the i de

the + SPaer - BERoBRaR AR AIRT RS Al b e 6 bR il

vi r usphiSpolgperoly. pRyphicells ar feprokayetiitarts felpebdctarst cellmelich as

I |, eatid f t.h 00 I ' [ .
s t ?.gcgr:]olzec%ﬁslg OF 3 k%))'yofl?]getllrs] ﬁan%éfe%%fcgl?rsging ot LER! ﬁgm?ﬁléasnecells).

arenmm es, and es ovel
200 ahiphpdptiiechebd dedzsed t© cdiB@8in at hmmotahe sé@@bce that allows the
nucl eot,i de..t ar get sequence cgnt.ains. ad enath,of ,200

and oo un e ey SR ST HEAG R Bl p eten as
180 &Q6, HemhDutimiQ@ply Hidtidinie) dr Fire™ pigrn(Kodak) exh Heha¢d ta aid

si ngl e .nuc

|.ei i d j id t t t hat
T UL L e A AR
dié f ep@ppeplienigtihnginghat ditheabdcdrienxgt ¢r abdnd tagnint OtheTfusions that

ST SR S T —
i dent kich@dlalksiis@heghaasef ol | ows has nany different
Lonat e g g oS LSkl TR g b TS
| dent drhgsditon thae bsifainsANIETichal GANITEHSCAGT &AmPRD A Polfpeptide
25  provided herein can be combined with other polypeptides to form a composition
that contains more than one different polypeptide (e.g., two, three, four, five, six,
seven, eight, nine, ten, or more different polypeptides). For example, a
composition can contain a PRRS virus NSP 2 polypeptide and a PRRS virus
NSP 1 polypeptide. A composition containing one or more of the polypeptides
30  provided herein can contain one or more carriers such as a solvent, suspending
agent, or any other vehicle. Carriers can be liquid or solid, and can be selected
with the desired use in mind so as to provide for the desired bulk, consistency,
and other pertinent transport and chemical properties. Typical carriers include,

without limitation, water; saline solution; binding agents (e.g.,
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It is noted that the percent identity value is rounded

to the nearest tenth. For exanple, 78.11, 78.12,
wQ 200880988md 78. 14 are rounded down to 78.1, whPCEUS2005/021550

78.15, 78.16, 78.17, 78.18, and 78.19 are rounded up

to 78p&gv&&lp&ﬁol@hﬁ@orﬁ@ﬁl%QyﬁrB@Il n{ek}@lcleﬁﬂggeb‘ ﬂ‘[l%{sL{@ g Maclose

al wa an |nte% I'n sone enb

pol ypé‘ﬁﬁ ther sugas, gelodn. Shcadim éu@éq)dlubwmé lﬁ%%\ mrch east

abOUt pglgetﬂﬁé&eé?}co( ®r %daun@&ceka?@s&mﬁlt@%s (€., sBfeh HR0pditll:

cent) identi cal he” sequence set ? rth

| n SEegallctag plate); red wething Qgpntszeg sghunslzurykaﬂfaw 42,

455 48, 51, 54, 61, 64, or 67 over a length such as

20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130,

140, MNggeicueids 170, 180 190, 200, or nore amino acid

resi dues. Jalo2 8 R?ﬁ

substanti a ?epufgeﬁ okl 2?%%&§ég§%g%?ﬁ§ @G%gr mm

used PgiinrlugingrIMes, @eemme DINA, ang eimylptip (6. glechemaaly t he

pol yp bsi AN e 0 .

pol yp%ﬁ‘:ﬂ?eg%ﬁ?ﬁ& g@ ci@f?cbégié% d&Ible gt%ﬁ%eg 1% |SI(I:1 glae Str?:lnded

wil® h WHieoshsingle-steandek theallu¢lylc asé omi lmtb@lsenmtraad(anmé antisense

subst gtpgndam JadfohE u%i%lcya%?do ahggcuc%la? Yh e?l% ypept i de that
is refqoved Tromits na envi nent and is at

| east 60 pEhectemt “1|5nl$ted a‘fhs;adt}erem wsmtmﬁdrame tcahucleiquasideréfers to

as used_he &ln Wi t eptide als.

ol U La BTl E Bl 6 i o B BT SR b born
subst afithe a¢quyncpsiweh phick preptrmdf&halam c@ﬂgadiusl(ﬁﬁ:sin tadbPwind and
6 70, 75 e ur
St L N S AT R R P S
a si ngbm wikgloit 1sb1aﬂ<zbdo moaexaﬁip}ec gxclisclntdd) npddiy adid ydnao¥] eHthout
gel. A met hod c ed tq optain ol ptide, or
2° s ub PR o pnem SOV e riag e, BiaBa Sesaiien
pol ypapdléicleci@ wqhéﬂceﬁﬁdrﬁiﬁlll}t ﬁaﬁmﬂnﬁmsatay ﬂshkfm;g tﬂzitfrécféhib}hant

chro graphy and HPLC as wel |l as
synt E@i‘f W@&‘ﬁﬁf"q%é’%“ré%o%%mﬂgéﬁ’meﬁs Elele 14 ?qt %Seé‘hyThus an
ma er isalatedaiclbie abig Sb1aSs, ithOutNEEtation, @béo@hmnﬁnt DNA that exists
substantially pure polype tide. For exa cul tured

& Nt

cel | s2thifPratraieqls (Ggep QYA @ eangmis ent produced by

pol ypepRidees@fctibi éﬂﬁﬂ&ﬂea%aﬂﬁen@ﬁ% bl If BiHRr sequences as
substantially pure SJ pe pti de. Sucﬁ cells can be

pr okai¥yes Eeembipant thatyg inceiippigted dgp p yeadefe fp gonomously

col i eflitatihg QTaSEHk@QiY&t(E 6. & ?étllo%n(se a&now)ﬁ%‘ astthefpel {’lﬁls) or
insect cells, mammlian cells). A pol ypeptlde can

dé3i ginselthe gerastt RN ofrt RipkameterricukasEaie cineddifipman aﬁolaw;s

the paliBertid 66 hAQuie SaRUHROIDRAL Ro8hi@hdd ifhdrYof a hybrid or
matri x. For exanple, a tag such as cnyc

hemag#isianingFlgic agidisgauencst | di ne, or Flag(tn) tag (Kodak)
can be us e'?lhet t@m@“lgolated as used herein with reference to nucleic acid also

includes any non-naturally-occurring nucleic acid since non-naturally-occurring
30  nucleic acid sequences are not found in nature and do not have immediately
contiguous sequences in a naturally occurring genome. .For example, non-
naturally-occurring nucleic acid such as an engineered nucleic acid is considered
to be isolated nucleic acid. Engineered nucleic acid can be made using common

molecular cloning or chemical nucleic acid synthesis techniques. Isolated non-
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pol ypeptide purification. Such tags can be inserted
anywhere w thin the pol ypeptide including at either

wWo b@coagssoxyl or amino termni. O her fusions POBUS2005/021550
coul d be useful include enzynes that aid in the
det eCBétQﬁll%cJu%gQﬁk:ﬁéQeaQ;d' AR be HHERn@t 8 Sty sftences, o
phosphat ase. The pol ypepti des provided herein can
f or rulngP@aratedtinfo 4 VB@Pfy peptongaosg i prpsrating nlasmigh a virus (e g2
cont aiddvRedhdehonals, drRefENRRT, 3r hE endR @RI or
pol ypept |Vde provi dgd rhg{pel nl cénr%e%c%ﬁ‘g?ned (\DNIat mkar)ﬁ)te or
pol ypepangés In additent sorpawely-péwmingmacleisopidgpminchude &
th§m q elghélé ﬁ{oﬁ:@ﬁlerﬁﬁ %%@Rt)agﬁyb(ﬁ ogfusxo%%cle&:la&ﬁ%quence

four, five, sIXx, seven

di fferent b@dﬂi’b‘emﬁl@e@? thOF@of @lbln‘plhe@rt that@owploslatndamstmg
can c :
v v us TR ool e O sl B TSRy ARrr Sgime
or nDpléNAforlghtmnpolﬂyrpém bm@t slpﬁmunchaangeapmloclaNA restriction
cont ald e&rllsenoﬂo l{googsu? an 1% atéci’I gu'?: e‘rflcsa}c?d sol vent,
suspen er ve Carriers can
béo| i qU| d Bhe tsmﬁeotpgemnuis’ caanseldaenefnl \eldt eftranict to fubleic acid and a

d d th d
ot k. ParytR bl R &8 oAk Ao B e b el s
cheni paticysraph ng foesd inTig ire ﬂhu&ﬁlrmmmrmgiouwngmdcmacid
limtati { ; | i | ut

A T T R R L

met hy imgdriatid to 2tk thaft hér- mmd;eo@umngaa&las @cidosh @hfhﬂf nucleic

?iga.r ?dlg ?egl:ugr#eg (e gtﬁgle&i fgﬂ:cgsle \Zeélp gaa und in nature

acet ap@yided t}ﬁlnﬁéle@ raati @sa (volg doesHofEG4 iDfiatiso. dFMTEb(&hﬂE ch
gl yco tti n% agents sodi um‘laaur

| a .e )
Sul * 2P heiE Pt s e TRS SrpTy PRULIeBRBESHIEa s xpresion

used h@mlmnmcawm@s&ﬁﬁmlaghhu&é\l&lmdd Bi¥A\is eixBEnbieh B cell
cDNA, genom ¢ and synt hetic ., Chemcally

synt h8 ei’é‘a‘)dufﬂq,dmoﬁFeCeHu%I}Cg ithat gleﬁl%c ackd inglecule as a whale

dopibl grefbhRMSIAl pRik vedtetdheA pddeanéiedist MB8fuR. Thus, any vector,
singl e-stranded, the nucleic acid can be the sense

st r andMBROMGYSLY AsplicatEg Plasad: SR HTUS|(f12 AFHPYIFUSRAePRIENE O

aci d g@pediBrus) thatak #kvhele dbésm%@émtﬁhﬁar&r@ ﬁgeonglé&é@{o%@ nofS
used herein with reference to nucleic acid refers to a

nat ur BtPgliseequringyclsisars; & falews thafgenqnaic fYA fragments
I mredpaliled by PR GYQHR1vh LRI/ sOfreat it SERUPACEN Ad

b
which it Is inmediately contlguous (one on the 5 ag
anRél oﬁ@lS@ﬁreﬂrﬁ@besnonéwﬁl)rallymwmnaammlaaquimmﬁdmyrqxrsgas separate

genong,ofkuikhfot %Lglﬂnﬁ ndtir It\'c'lls[) lﬁﬁlows% ?\‘g} lﬁllaleic_ a ld%onta ning a
g | (§ can be,

derived. For exanple, an Isolated nucleic aci
wi t hoptomoter sequence and polypeptide-encoding sequence (e.g., cDNA or genomic

DNA) in an arrangement not found in nature is non-naturally-occurring nucleic
acid.

30 Nucleic acid that is naturally occurring can be exogenous to a particular
cell. For example, an entire chromosome isolated from a cell of person X is an
exogenous nucleic acid with respect to a cell of person Y once that chromosome
is introduced into Y’s cell.

An isolated nucleic acid can encode any of the polypeptides provided
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[imtation, a reconbinant DNA nol ecul e of any | ength,
provi ded one of the nucleic acid sequences normally

wé canaaodssaredi at el y fl anki ng that reconbi nant DNAT/US2005/021550
nol ecule in a naturally-occurring genone is renoved or
abse nﬁereﬁh S ex%fﬂplesg{ iRd158a Ht}é@lceéc?d &ﬁ'echd@ G IPR&ZSyirus NSP 2
wi thout limtation, reconbi nant DNA that exists as
separ BelEpapifietat lacks e hgdropla)b@[bmomfe g agenpFridreppes | to 722
fragmept vREAEY SRAS RS Ie8e 9hol Betid GokRdl i
treatnent) mdependerHt of gtlkgeﬁn e) uencé\)?}gsg&\ljg%?ﬁgwm
r econSRarpolybpptideh it soms emlpe@mms,ath@mlqlm widcapgotale a an

aut on

o OB RIS il ZATAEL ol 4R el B o
genonieest@hwt as, 8|éi) Y. SR Ay ot B p@;ceet}h idantycet ©.thd sequehdé $eit Gumth in
an i sgkat ! i a u e i na

ol codf 8 PR A8 00, B4 28 B° pBg 43 AT SER IR oPF
aci d segadngth suiﬂh@ 20e30m40j DobG 76,80, 93 106,dd0h0ei 30, I, 50,

refer (? acid also cl gpes an
non: nig 410, Adtdts BB b TGS [Rdther embocdiments,

noM- Ntk moelkic peidcanhavie agudeic hdd seqaencd aslegpt erome 20 perraenn(et g,

seauentdge el Tt 35,5 LTFFrHE oG hegruendd S8t Bun

exanplneSEQ UM NErsas,| iy 19¢8, W11 29)Q8,BucI B 38, 4cid 438005556,

Sol atbaontie eReosth o Raben Ahap e G Rpoc 9. oo

rradle ux0, 1830,d90JT50, 160) Emulmf] 199, 200, ago,co(l),czlse{jﬁooadso, 500, 550,
n el ' Vi IS .t 'q . Isol at .

nﬁna?@ﬂ” g&}&(@cﬁh’?@%n Onﬁ)&’ goc Y(EO(SQP oF TBYR "Restidat pendent

of ot her S’lﬁlibbiaﬂalec_linuc&ﬁc dcm?f@megm%ini dah Be 8t WREAHBNE 5 Blles in
aut ononously r icatin asmid, virus (e.g., a

retr o{o?i“gtg aﬁtj%dwq%"ﬂtsc’ 3 £8h§ ABe 2‘? s 4 érSOtWe 100, 250,
genons@, Bw\wbo as@u, 266, YOU0S460, LH0B0 YL EIn 14ptH AR hytRiize,
a non-n rajdlh%P ccurring nﬁcl eic acid can inc|lude a

nucl eP ea YRRl ennditioriato thesense qr apfiseaserilpRd ¢f agpcleic acid

f p®i Othateeb®s@ paGbhehtiae ﬁiﬂd)@fdlé&herélh (M| 4 PRRS 3pRANSMEP L O
those of skill in the art that a nucleic acid existi ng

anmongPHYPREHEUS 3 JRES Yirus GIREF YPREGrrdimstiggolpeptie)- dlhe

ol ec W RRli2MidEdAditloRd caf%a Mdl&ate S IINAiAly SO S bridization
libraries, or gel slices containing a genom c DNA

r est r PRIGItORS-di gest is not to be considered an isol ated

nucl ei ¢ ackd-the giﬁpas@Bmls@.mgmoa,%deraély%&ﬁgem?&wm%ﬁ h
reference to nucleic acid and a particul ar ce refers

t 85 anyondifgne incaraibe Hyhridiatiofvie penfirmed pi ahpowia2eC frr phybridation
o naf P Efelidtas IO AR B 550 S nlarts suyign; S0
be ex pg’eﬂod.csatumdasooahtbd safroen spatmn DANAG &0%i fonmntid 106% | Dextran
It | Ssulfate, and 1-15 ng/mL probe (about 5x10’ cpm/pg), while the washes are
performed at about 50°C with a wash solution containing 2X SSC and 0.1%
30  sodium dodecyl sulfate.

Highly stringent hybridization conditions mean the hybridization is
performed at about 42°C in a hybridization solution containing 25 mM KPOg4
(pH 7.4), 5X SSC, 5X Denhart’s solution, 50 pg/mL denatured, sonicated
salmon sperm DNA, 50% formamide, 10% Dextran sulfate, and 1-15 ng/mL
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i mportant to note that non-naturally-occurring nucleic
acid can contain nucleic acid sequences or fragnments
w@boonedsed c aci d sequences that are found i n NBCT/D82005/021550
provided the nucleic acid as a whol e does not exist in
nat ur grobé %oﬁ@Wl c%m/%{lA ie%ecw%ﬁésdargﬁérﬁ)%‘lé@at about 65°C with
S [

cont al ni ng genom C eqguence wt n an expressi on

vect of Wagh Wé}ﬁlon aenfpiging O #1idrfgl % sediveh dodesyldulfatmd
thus is ex
cell, S|ncggﬁﬁgyéﬂﬁgag?ﬁﬁgkfg&%ﬁ ecd&&gg%%guaﬂﬁﬁgﬁﬂf
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85, 90, 95, ercen identical to the se uence
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39, 42, 45, 48, 51, 54, 61, 64, or 67 over a length
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aci d resi dyggss obil A HAGHksiGER LSRR Fn 1s$llé‘t@d Hylgé,@w%gésmbed

can have a nucleic acid Sequence at |east a
per cehereifie Sych cells can be prokaryotic cells (e.g., bacterial cells such as E. coli,

B. subtilis, or Agrobacterium tumifaciens, Streptomyces species cells) or
eukaryotic cells (e.g., fungal cells such as yeast cells including, without

30 limitation, Saccharomyces species cells and Pichia pastoris cells; insect cells; or
mammalian cells). Cells It is noted that cells containing an isolated nucleic acid
provided herein are not required to express a polypeptide. In addition, the
isolated nucleic acid can be integrated into the genome of the cell or maintained

in an episomal state. Thus, host cells can be stably or transiently transfected
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whil e the washes are perforned at about 500C wi
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tion, comon far
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cont ai ni ﬁF {fgﬁel ¢ ac cfpog'agpt%es g hrall?m‘%lhze?lorrhsf’érl ty

t @5a RRRSated sruuh,asrmnsltleksc nmomiemmesepneclm(ew tedls), hffinity

exanpl oelhmns an {r]nBlllunob{o?mgmbranes See, U.S. Patent Nos. 5,143,825,
5,374,530, 4,908,305; and 5,498,551 for exemplary descriptions of solid
substrates and methods for their use. For example, PRRS virus polypeptides can
be immobilized on a solid substrate, such as a 96-well plate, using known

30 | methodologies, then contacted with a sample from a pig under conditions such
that anti-PRRS virus antibodies present within the sample can bind to the
immobilized PRRS virus polypeptides to form antibody-polypeptide complexes.
Suitable conditions include incubation in an appropriate buffer (e.g., sodium

phosphate buffer, pH 7.2 to 7.4) at room temperature from about at least 10
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GenBank(r) Accession No. PRU37392). PCR refers to a
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particulate-based assays, and other known techniques. In some embodiments,

antibody-polypeptide complexes are formed in solution. Such complexes can be

30  detected by immunoprecipitation. See, e.g., Short Protocols in Molecular
Biology, Chapter 10, Section VI, Ausubel et al., (eds.), Green Publishing
Associates and John Wiley & Sons (1992).
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shock, |ipofection, mcroinjection, and viral -nedi ated
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PRRS virus pol ypeptides can be imobilized on a solid
substrate, such as a 96-well plate, using known

met hongggigeﬁz,org&}mzmm@@logﬂamctzh a sanple froma pig
under conditi ons h that antj-PRRS virus anti bodi es
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25 1mmunologlcal state with respect to any virus can be determined. For example,

an organism’s immunological state with respect to a PRRS virus, a circovirus, an
influenza virus, a herpes virus, an adenovirus, a parvovirus, a coronavirus, a
picornavirus, a parainfluenza virus, or a filovirus can be determined.
In one embodiment, the methods and materials provided herein can be

30  used to determine whether an organism’s immunological state is such that (1) the
organism received a vaccine version of a virus, (2) the organism was infected
with a naturally-occurring version of the virus, or (3) the organism is
immunologically naive with respect to the virus. In some cases, the methods and
materials provided herein can be used to differentiate between organisms having
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conpl exes can be indicative of a PRRS virus infection.
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variable among vaccine and naturally-occurring versions of PRRS viruses such

as an N-terminal region of a PRRS ORF 5 polypeptide. The amino acid

30  sequence of such a second polypeptide can be from a VR-2332 or RespPRRS
PRRS virus. Other amino acid sequences ﬁot conserved among vaccine and
naturally-occurring versions of PRRS viruses can be obtained from standard

sequence alignments (Figures 14-16).
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Typically, the virus polypeptides are immobilized on solid substrates
30  such as dipsticks, microtiter plates, particles (e.g., beads), affinity columns, and
immunoblot membranes. See, U.S. Patent Nos. 5,143,825; 5,374,530;
4,908,305; and 5,498,551 for exemplary descriptions of solid substrates and
methods for their use. For example, PRRS virus polypeptides (e.g., one
polypeptide with a PRRS virus sequence limited to a conserved PRRS virus
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obtaiﬁbﬂﬁ#mmnmﬁ@anﬁagﬂns&ﬂMBmamh@khQMﬂents (Fi gures

14-16). co e tide.can. ol i .
v b an SrHGoRerhte BT A s Safksp sih b atodies
consemaéclagainsta vaceiny sdrsiabbxhs eiguseac Bl)ld et fisepolgpeptide and
vaccine.version of.a v and .nat ur.al occurri

VI <1 BIDOGES rhd kiRl ERn RGP AL e G e e
a sequanpelypdpete ¢ad bBicobiaéd With i ckRBAd ﬁtﬁ}pebﬁﬂe&o &faﬁélﬁlm €or
present in a vaccine version of th rus

exanpPEesSigan SERBTY SR8 %‘F%éta@aﬁn‘ﬁé Qn%ﬂolmpﬂge Goihgve
sequene&uehteihdt Raimidi ot faesticabto ARefieAGPrLsit ifla VAL file Rersion
version of the virus hind the secaond pol ypepti.de and
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t be Vbéqﬂ@nc@ QudhGhat kahmdtea a8 LN mwﬁ@pém&eof ﬂMcﬁPus bmd
assessing the i munol ogi cal state of a

r espetiet fesond oRRSHdeRn amtbﬁ@e%@malsamywwwoa@ﬂea& be

a pol yaephd shend\aMis a8 nfbid thQedal o5 FPEaE CSuch itb cdnontain
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ver si a¢tiggl piidosEerexaplp, addt Gn contpip e Akiee, fei Bye,
of a ERRSvEREigh: Rk %9{3 B - dlf-fé?@ntgmyp&tlags' WitS SN NG 2

of such’a sécond pol ypeptide can roma VR-2332 or
R&8 p PRIEGrmRRguerice that Is cptsevedipmens vaedine and pawradly oceinting

cons e@é’r@i@n%@ﬁ@vﬂ@? ﬂk@%ls@,naq(lt can contain two, three, four, five, six,
seven, eight, nine, ten, or more different polypeptides with each having a
different viral sequence that is not conserved among vaccine and naturally-
occurring versions of the virus.
30 The kit can contain other components including, without limitation,
packaging materials (e.g., written instructions), indicator molecules (e.g., anti-
organism Ig antibodies), buffers, positive control samples, and negative control

samples.
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natural |l y-occurring versions of PRRS viruses can be
obt ai ned from standard sequence alignnents (Figures
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with respect to a virus, the first and second
~ pol ypept i dgsof i '
or gani sm under Qg%sgéglat% ?l%s%s’ﬁgﬁ thgmﬁa&&r(?llﬂﬁa %&%{l&eanda
seconlysgromgpie piciedgesthe atlitlyiof the polypentide gttachis! ta thei sobidi support
if pr
et SRR R MDA Sl bt
pol ypeisichatieto anoludowyortmnipﬂleg,e@thmdhm%mn,dhe PRRS virus
pol yp | e The tion of  fjrst
pot yp e aaA o helRR g 18 Ras i DRETHG R . Ay
poI y pbpeayde-cambé MdmimHIy,eadesozymn camighi a:}a/kie)lyth%zmﬁnethat

sample is f an. organ to,a
nat ur gff%r Eur A NG s’\(}%ﬁlsnk(%%s é‘? tHe \?feﬁ}ﬁgwra’m%acf'%?%lﬂl on
of b Oﬁd’etyﬂglmsisammh ypefitvatle efettailn dbdgterﬁo pptiedaty Guath-positive
secon on tide-ant.i xes..can i ndi cate
hat  piraene AdDR=Ee PR eI 55 SRR ERFR SR Ml B rigine
t 00 a wahaqit heitaBors sadiva,aéart, hﬁlkyurlind:Scer\_iﬁbtﬁ nfuaud wueoch and

detect..either firs e- bod exes

S etorkiafehy Bl dtRle, PBroBER I BIIR Shind STRAGAT S o pie
t hat (Meﬁ@ﬁﬂﬁl thbﬁJfHepmdaEer:ﬂf ,mrmsmfm (i3188)) SLyb@lzyfﬁe b h
respect to the, vi In the cas sse sin

e Slighen ok Vai s boon hich S € SR apias B L ey Tor
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bl ood sa le fromthe under . condi ti ons such t
the f{1Pd¢ ah)ésogé%ﬁd“ﬁ!f@x %ﬁ%bv%@segg&ﬁltﬁpﬂa}rqsél’rager fal.,

ant i - BRRE A, 289:a095 1290 BT 4)) Strwuﬁéxﬁmcum teitiBndhl}R of
bl ood sanple, to formeither (

pol yplpeavaws awdetssisd %WP@%E@%ﬂ q- 2&} errtelmate Lysozymes, The

pol ypsﬂiynfée-zapt];o@@,dxcmmw Bx&sNengh7sgcond
pol ypepti de-anti body conpl exes. The formation of first

pol ypept i DAt BERRIYRSBYSSI te JEezyatedan be ussdc Bergexample, a
p9d> Y PERYpSpE @AMl ah%&y&@mlb%%@ﬁa&@awmgcﬁ@tsﬁpﬁo%ﬁ a 1R of at

sanple i's froma g@g t hat was exposed

nat ur lR$ty-ngeé therpio epﬁ@p@prolnngﬁfﬂngzymf:(psg 4rhe:l, 6:1, 7:1, or
for mat .0 ﬂfsomatcaseél 215520 %&3@;&% n%tﬁfe%tchlpgéjé’on&gﬁg LEHeS

and second pol ypepti de-anti xes can I ndicate
that sdhid syppopl at a ratiofof eleast pingof thalyseameerpbegdf tho a
vacci S f RSV S ailure to detect

eit hepcﬁrﬁyeﬁé?é %% gplegﬁ gé %Hgl %gggl%f:egnpl exes or second
p@ ypept i dEhkezmatid bupghyrt compsl amx &pe obslid suprostiecludizg, witheut
sanpl g A ' S t he
v usﬁnﬁ[tgtlcfnégl?%sashg s g&&%ﬁala‘te% mégg}g\é‘fle%gg{dg,rdgﬁ%e The.

i mmobiliz e’ﬂheanvemabm wilkhefsttheatiesribed in the following examples, which

do not limit the scope of the invention described in the claims.

30 EXAMPLES
Example 1 — Production of recombinant PRRS virus polypeptides
Methods and Materials
Plasmid cloning vectors pET24b, pET25b, and pETBIlue2 were obtained

from Novagen (Madison, WI) and pGEM-T was obtained from Promega
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such as dipsticks, mcrotiter plates, particles (e.qg.,
beads), affinity colums, and i mmunobl ot nenbranes.

w@Ee@s/ 0988 Patent Nos. 5,143, 825; 5,374,530; 4PCDBSB0T921550
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e B RN enindd it P BB RER st or
nmade Bgmiddial iEesVa&Cli; !Gambﬁ&g(‘jesmﬁkagﬁuséd%)?anﬂl Irmssd wan skiind
t t [ (0] e | Qe .an ant1 bo e

I8 3t B e Rt e ot e U TSt AR (rabie
thlat fj. rmgn@@wmemthaaemnnb@i amamdwymega@amm

(0] tiage to.ma t SSessi n an organi s
i mrﬁﬁi‘?@m&ﬂes él@%@ofﬁw‘#@ Is‘\&csﬂ rm%@ g4 ta%AeﬁwdrBawstams

sequen& atthated iAsnpSiTag Gald® @it (R&:‘ﬂ@ M(ﬂ}e%b]ali stﬁan%egthﬁﬂ%%rg, NI).
present in a vaCC|ne ver si on of

addi t il Bhreagtips nuxwEss $ G Vﬁémlwae) C@aﬁ"ﬁ%\}%x §Hff5h111 flX

agh d s&LRRLSN)S UG MNIRAICIANGD M Eh@SorARAP, RUBH, ABTPAITTP; 0.2
vacci ne version of the virus bind that second

pol ypeMtsagiepamer paitT#tel e -0 khtyeprhbag Gld > and the appropriate
nat ur ghiu: gs&vﬁﬁ)alﬂgg th\é%ﬁh&{g%ve@é nmﬁlavéw Hﬁcéénn BRIhdnB cler

t hat second ts can contain

Ll t feraRmp R BT 60, Heten Bisien S ior it Tarensrature cycle:

conta o , f o, [

e ! Rl B A8 mih Bt 35yt (B toefElbmal st 30

ha¥i neecandi 73°€rfert> seapdeint eydn@e°C Br Camiswes) 8 hotdnThe
versions of t [

R R RO R R
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pol'y p%)tf b%‘é?n)"é"né Hme %r!l]wr purlﬁeg using a PCR Purification Kit. The isolated
products were then cloned into pGEM-T vector and transformed into
30 DHS5a cells, which were spread on LB 100 pg/mL ampicillin (Amp) agar plates
with IPTG and X-Gal. White colonies were selected and grown. The nucleic
acid from the selected colonies was sequenced using the standard T7 and SP6

primers (Advanced Genetic Analysis Center, University of Minnesota, St, Paul

MN). After an initial BLAST search screening (GeneBank NCBI, Bethesda,
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different viral sequence that is not conserved anobng
vacci ne and naturallyoccurring versions of the virus.

wab@ekidas8can contai n ot her conponents i ncl udi NBCT/US2005/021550
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( 1988)3)01ab|sy]$ﬂ)’5151yré~/11|\} torlohluaiedt g d hwhg:tt@nlnmtldnewa\s placed at
di d t he f
§ onTe Gy LB elore PSP RGO Bro S o tnies g pected
Bl 0| as (evicusly &8dritled Adlgrbwn L YRR IER: dcsd el ﬁle}éelected colonies
distributed in eq blrds Pra

Bi ol . Wehisayencedsa fﬁggzeﬁé@‘?{d( gﬂﬁfsn) f?e?m@%ma@q—%w

rel ati onshi ps of |ysozynmes are descri bed el sewhere
(Inmotg et al J. Vertebrate Lysozynmes, The Enzynes 7,
P. Bo%@?Pnﬁ%ﬁﬂﬁﬁﬁﬁopress NY, 1972)). Any ratio of

Pob ypept i deo feet oyﬁ,@l;tmx&@aaloh ereébmﬂnanFﬂasn%@me Qranﬁormed
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pol ypept 1 d or nore
TRe st Ida@upi pEcxt pasiive belompywiry g@mfovsmighdatsmmmz mL of

i ncl UEUOP'E memat(ﬁla%%, cam 35). 200 pL of each of the overnight cultures were
used to inoculate ten temperature equilibrated (30°C) 10 mL aliquots of 2xYT
(kan 30). These cultures were grown at 30°C to an ODggg of 0.4, 200 L was
remove for SDS-PAGE analysis, and IPTG was added to a final concentration of
30 1.0 mM. The induced samples were allowed to grow at 30°C for 4 hours, and
then 200 pL were removed for SDS-PAGE analysis.
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limtation, glass slides, plastic plates, 96-well
pl ates, beads, and the like. The invention will be

wo eooblesssdescri bed in the foll owi ng exanpl es, RI/UR008021550
not limt the scope of the invention described in the
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C anplification, cloning of DNAfragnments, and

r est r POTBECLA KT 10 i et OGP EFORS it i la@@b@q@aregates

usin |
2L AR A LR 5y R g
gne

si? ai polvpeptdinghe ém(:@ﬁrsmﬂ@sa@é wos isolated imthe rienatured
U8739?0rfﬁrto g&%@ l&%%}te{ Eﬂ#ﬁleglageiga%)ﬁ{)\?fﬁg aérg})’/\ﬁl fStjon, this peget was

synt hesl ze urified il egrat
DNA T@@Pﬁpemctyg lme%O mLefa sc(lulmnapbvtainlirg 10p M NEHEP@@ 4¢ mMdbigs-

used I [
Gol d(r &}(I)g% BJI\/tgﬁecul ar %ﬁﬁen&ﬁt‘) eﬁtgﬁlgﬁﬁg@& 2-5%@ at
The r emot tlempermuet for E‘am(rﬁt}s atd thelt ]aihcevl at 4ndefpr Iamnbmcmﬂg
1 Buffer I X concent.rati on

o2 of | AT, BN GEpn R ks Vo gk laEp inehige v
pai r (dahke mh) 6 mL oI SOVANENTAT alqlrﬁﬁhdﬂganl)ly ré@ited {208 rpm) for 1
appro riate cDNA. Upon m xin the sol utions were
i nred %Pcré‘F‘? Co1 e sppermptanfi-N ﬂgr‘ﬁ’ff?i‘%l”ésrt herrpapesaiptopdrd x 30

syst eB?n%GQQm aRe kel d bY BRNity. SR dofithn Wab)wasHEIBARE AN mL
cycle: 1 cycle (95C for 10 mi nutes 35 cycles (94C

for 39f %@&gwagontgg@g]ég M dNaH,POq4, 30 mM NaCl; 20 mM imidazole, 1
25  uM pepstatin A, 1 uM leupeptin, and I mM PMSF at pH 8.0. The polypeptide

was eluted with four 3-mL aliquots of elution buffer containing 50 mM
NaH,POy4, 300 mM NaCl, 250 mM imidazole, 1 uM pepstatin A, 1 pM
leupeptin, and 1 mM PMSF at pH 8.0. Purified polypeptides were concentrated
by either tangential flow filtration cassette (Pellicon XL Ultracel PLC 5 kD,

30  Millipore, Bedford MA) or a YM-3 Amicon Centriprep® centrifugal filter device
(Millipore Corp. Bedford, MA), followed by dialysis (Spectra/Por MWCO® 6-
8,000, Spectrum Laboratories, Rancho Dominguez, CA) against 50% glycerol
and 20 mM Tris HCl, pH 7.5. Polypeptide concentrations were determined
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seconds, 72C for 45 seconds); 1 cycle (72C for 7
m nutes, 4C hold). The resulting anplified DNA was

wao h@a/ossspar at ed usi ng an agarose gel. Bands  PCT/US2005/021550
corresponding to the predicted product sizes were gel
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( pET %ﬂ% any % (1:\11_%1;&% 9-995 abQﬁ g@l a%gl?% blcox’?‘ élom &‘ﬁ l%rlpé/ptide,

rece
t er m dalySﬁXltHiPBSI@g thermecaneatﬁqmrdemalnpm@pmeoﬁoheas described
mserg1 Kela} by digestion with BamH and Xho I, followed
by de lhosphoryl ation wth calf intestinal aI kal i ne
ph®sphat ase (CI AP) (Promega). PCR conditions, insert

i sol a%\)glon I‘I fication were as described above
follo ’(’%tlon di gestion (BamH, Xho I) to
prepare t hRefbldﬁgrdf tlfe@ibndtmrg@tdc&ﬂbmiﬂt galtyp@ltldé eragsd'rfbﬂﬁed

et N
| i gasBioeNew, m@lﬁamdo Bmt)am ,c1ﬂevagt] mﬁg/lﬁ)c;tgagggagtlsz 61(6:3
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Col onp@ epﬁa@wsxeIpegb@%da&alpzeaYs&u&i/vordﬁwo%@sl 060\ &pectrum
grown. The nucleic acid fromthe sel ected col oni es was

sequehekagianes Rinshy Pewringyeze 4 frf 4dtouss af 4 GyFinggi90 mL of 0.1
nyc- pet ’Yf?ée i 48 s ShanidiRSTILT QhLD e EB‘T%S Sthe Bla-gglstv@a% then

pol ypepti dé expression, recombi nant plasm ds were
t r ans fepeatedivitih freshibufler fpoﬁse)ddmpneléi hoyrs. et #djesting thien

e

vver e gpql R&dPC protem assay kit, Bio-Rad, Hercules, CA), dlthlothreltol (DTT) was
added to a final concentration of 300 mM DTT. The resulting 5-mL solution
was stirred at room temperature for 2 hours followed by filtration using a 0.45
pum filter (Syringe Filter, Fisher Scientific, Pittsburgh, PA). The reduced

30  polypeptide solution was then added rapidly at 4°C with moderate stirring into

500 mL of refolding buffer (100 mM Tris HCI, pH 8.0, 0.5 M r-arginine, 8 mM
oxidized glutathione, 2 mM EDTA, 10 pM pepstatin A, 10 pM leupeptin, and 1

mM PMSF) corresponding to a final dilution of about 1:100. The resulting
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on kanamycin 30 ng/nL (kan 30), chl oranphenicol 35

mg/ mL (cam 35) LB plates and screened by col ony PCR
waigiongoaske T7 and SP6 priners for the pET 24b ptEHES1005/021550

Ten positive colonies were grown overnight at 300C in
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were washed 5 times. One hundred pL of pig serum at various dilutions was
added in duplicate for 2 hours at room temperature, and plates were washed 4
30 times with PBS-Tween. Levels of specific antibody were determined by
incubation of wells in horseradish peroxidase-conjugated goat-anti swine IgG
(heavy + light chains) (KPL, Gaithersburg MD) diluted 1:5000 for 1 hour.
Wells were washed 5 times, and color was developed with 100 uL. of TMB
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r econBTRIEHION 33f $pRnstirtiBisnadt per f or ned using a
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et ah, Anal. Biochem, 205:263-270 (1992) and d ark,
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MMEQ( #yth 18P B fragmeant wemnthen purified with a Qiagen PCR Purification Kit,
An agarose gel was used to further purify the fragment, and a QIAquick Gel

Extraction Kit was used to extract the vector fragment from the gel. The
pET24d fragment was then ligated to the clone fragments in an about 2:1 insert
to vector ratio. Transformation of these plasmids into DH5a cells did not result

30  incolony growth. Similar results were obtained after cloning into pET24d
vector that was not dephosphorylated or into pET25d that was or was not
dephosphorylated.

38



W@ ea@nioatisse- HCl |

Laboratori es, Rancho Dom nguez, CA) for 4 hours at 40C
against 500 nL of 0.1 MTris, pH 8.0, 6 M

and 2 mM EDTA. The di al ysi s waBCT/I82005/021550
repeated with fresh buffer for an additional 4 hours.
After cagjppsting the pol ypeptide concentration to 3
nmg/ mL (concentration determined with the Bio- Rad RC
DC pr ot ei nP@GR g4y usedito armplify fagdhre¢-BRRS) visws praiagses that were
di t hi %Hﬁﬁédt lthélpa-lénle YRS a@fﬂg%ﬂ anaantll'l(;@tlld
concentration of mM D e resultin
soI ut pﬁPRBA&SIr@tahﬁmé\ﬁl%@& rmpmﬂlémteatemr@e#sgu apd B RER /)

% gﬁq ég I {RLLED g@;dﬂgllntaistug%%E@p%afsgtmé%qm&%s-

p%smons in ORF la

er Sci ent |
r educé%)pmdylpfemﬂluowsw -liltei sorineyasteash éamiac dads ¥84pilaHe). The
40C r oldin

40C 2«&5@0&%@%&&5% gr&gﬁg gsrgaléglaéﬁ%@&% p%ts AR is

nrM ox sldiwvneglamfiaatipiniigure 1. Iabwll EBT the nmﬂemttde;samsncatregaodk of

fi nal *REOE ot PREs AT £

resu

eanend

B g grera

ng
m

NQ

wag tleswitfiltered through a 0.22 mm menbr ane
Bedford MA) to renove

(Steritop,
particul ates and stirred overnight.

M1 1ipore,

Purifi

pol ypept i dEabies. ERRE eirts HER fadmyentsahgpedt i al

t

alli ~can

ULt r.acal

ed
f

| o
DI C
=\

filtratien

MIIipoj
by di al

o {
(1

d My

traolf

oeacont
1 i AY

on
 piotein

LB "A A

Y]
U %A

I‘ﬁfﬁs@cwn 10

um

Labor at ¢
pH 7.5.
using ti

Her cul e$

st or ed

o iS5y ai nst

at

Pol ypepti de cq

CA). Purifig
-200C. _CGel €

Py

he Bi 0- Rad RC IPC

the%"’é ic
g?ﬁ/&%ﬁ q
pncent r at
pr ot ei

2d pol yps

2] ect r oph

A= -m-a)

pSytes
oI
iNgsE Xhet e dg
mheb ep! ki t
ptide sol uti
oresis and

:I'b[aptg 'di@ption
L PEdsttgapsformed
gﬁtqﬂahgaomes positive
ECRegrgening, no

plasmid

i mmunobl
fracti of
SDS- pol

St(enusep] Bytainey |
BIOteRPRd puri fi ¢
acrvl am de gel

aB39-4%23t
2d pol yps
S Wth t

damHyNedlj ¢ aPCBrband, digestion

pldelgdoher e
he Laenmn |

aredhstzReR ppsitive
gélpries, 89 plasmid

(Laem i
Were Vi g
bl ue. K¢
ont o suf

4 (p@dioyires 3227:
5 Lkt seziael plojeass) 4
Dr i nmunobl ot ti
pported nitrocy

Separ at i

68-684
i ning W
ng, gel g
| | ul ose

ons, West br ook

MA) . M

MNde¥ Ahol Pr of
th 0.025% C

were el ect |
menbr anes (1]
nbr anes wer ¢

ECR Hondhafégestion
horeduesi twansformed
birtertal eaddony, plasmid
VBiith insert, point mutation

b i1} protgimat ed

with anti-nmyc nonocl onal

room }Vgn

al kal 1 ne

TRSEALES

tezﬁqtd\]gp 9}’

ase-conj’u

anti body 9E10 for 1 hour at
bi ndi ng was detected using
gat ed goat-anti-nouse |1gG

ahsl vi sual ngacbrwrd)dmcts héthEsCﬂag\Ms{t aad pEBR4H tieldgl @jalieam
(Amer ?ohl%mn%nrans (B Shatidn oi” B t& %I?)fol <fié t@a’]\’oar}{és g’?lé]\z slowly and

typically required 48 hours at 37°C to be visible. Screening of colonies by PCR

gave positive results consistent with the presence of a cloned fragment. Efforts

to recover recombinant plasmid from bacteria grown in broth were unsuccessful.

20

It appeared that recombinant plasmids were unstable. To overcome this

problem, a variety of E. coli strains were used as plasmid recipients: DH5a,
JM109, HB101, SURE (Stratagene), and ABLE (Stratagene). Transformation

plates and broth cultures were incubated at 37°, 30°, and 22°C. Culture volumes

of 1,2, 5, 10, and 25 mL were performed. Various methods of plasmid
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5’-end and an Xhol site at the 3’-end. The encoded polypeptides contained an
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30
Recombinant NSP expression and purification
Individual colonies were grown and induced for polypeptide expression

as described herein. Polypeptides were purified by Ni-NTA immobilized metal
affinity chromatography. Recombinant NSP 1 and NSP 4 were readily
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25
Effect of refolding on ELISA reactivity
Apparent differences in antibody reactivity among the three NSP
polypeptides were observed in the preliminary test ELISA, raising the possibility
that the conformation of the purified, recombinant polypeptides might be
30  variable and might affect immunoreactivity. Recombinant nucleocapsid (N)

varied in immunoreactivity depending on the conditions of expression,
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The kinetics of anti-NSP 1 antibody response were similar to the
25  response to N in 4-month old gilts. The anti-NSP 1 titer was about 1/50,000 at
14 days after infection and peaked at 21 days after infection at about 1/140,000.
Antibody levels declined rapidly and were equivalent to N (ORF 7) from 28-120
days after infection. In a small group of young pigs (4-6 weeks of age)
immunized with Ingelvac MLV, antibody titers to NSP 1 showed a similar sharp
30 peak and rapid decline, but the peak occurred at 28 days instead of 21 days after
infection (Figure 9).
In gilts, the antibody response to NSP 4 was weak in comparison to N
and to NSP 1. There was evidence of an increase in titer at 40-55 days after

infection, and again, possibly at 100-110 days after infection. In young pigs,
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in i melséﬁlﬂyfa%%%ﬁwsng on the conditions of

expression, purification, and refolding. Therefore, the
I mmunoreactivity of NSP 1 and NSP 4 was eval uated
bé¥ or ECErarphifiecsion aed eprsig. Ref ol ding had an effect on

the imun ofl%@lﬁédté’ fog Xloglfng N@I% olatagrﬁh%ﬁleplzgmlds prepared as
described elsewhere (Nelsen et al., J. Virol., 73:270-280 (1999)). The desired

fragments were isolated with appropriate cloning sites by PCR. Primers were
designed using Primer3 (Whitehead Institute for Biomedical Research,

30  Cambridge, Massachusetts). The oligonucleotide primers were obtained from
IDT (Coralville, IA). The nucleic acid encoding the ORF 7, ORF 5 5°, and ORF
5 3’ polypeptides were PCR amplified in separate reactions using the AmpliTaq
Gold® kit (Roche Molecular Systems, Branchburg, NJ). The nucleic acid
encoding the ORF 5 5’ total and ORF 5+6 polypeptide were constructed both by
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Affinity purified NSP 1 pol ypeptide that was not
refol ded was essentially nonreactive to serum obt ai ned

WO e@aoisgs during a 120 day period after PRRS RECT/US2005/021550
infection. By contrast, there was no substanti al
di f f epeRGE chNAAMIsutNSReft AEb ahRAMnd PERMFhpRBRIHR  and ligati
non-r ef ol dgd or res?ol dueed I\%Pa4 po?%’/peptai es F?’galﬂlrelgalon'
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e o PO bl COE RN, SAEE] Bk BB hEGhg s
M Ni MyyeldseOREN &R 308&, Predor3edc IR O ERUS séd), BEETZC for 7
infected with a heterol ogous strain (M\N30100) and

t est @ Hi4fR bplgh- Fherreuling applifpbBtna@eretheneseparped an an

copdi biR03 geNBalid doble
0% 4R850 LRCRRS NSRRIy 1SR

i munextested i(Geltxtraetiondt e Qingers iV algga, 1Cakibiert fyrther purified
por ypeptt BE e RO R e e (OO AR a PR e e

i n sobwdhas Wererhanislaged méa BFENMOT wedtert(Biomega, MadisonnwVT)
produ C1 | n rati on-of anti response
o neppEiia i BRsa0ch s tosalcly. ERLAR RenFRes DAk
anf i - N8k spreadbn bBAY0 mesplo aspiciliet @\ mep)rigdrailatésovithi® TG and X-
respo Nin 4-nonth old gilts. e anti-NSP 1

t e or bl bt rd BG5S i end M aPSeisabidop digrced
and peakedcedtGedetic Ay Bisafenet, Univeedtyiof Mifres@th,B1fPaul MN).

1/ 140,,000. Ant]j | evel s decljned. rapidly and

oqu v Arghin e PR el SR pEpesdiCiiD)

i nf ectra@filed Wera editedltd regioodPectr sypemg (Héq@sn? ?E\QSHEQK $nc.,
of ag I i.zed with Ingelvac MV, antibody. titers

£ 60 Relisgh b ol iapriag Sniiee Ny Cagtign® RS TaR,
decl i nR., Ndisoh WP daK n@G&isI i@ ehcdling the RBPS2 P o3RO as2
1 days a,ft(g I.nfection (Figure 9). In g{ié_l ts, the .

ant i b8RgIne @bé}ﬁ%*an% e ckepe BEHA4b HeRiSP -1 fgye Shwith hel
and t gnd\NeReatine THe6k&omas evi dence of an increase in
titer at 4 -5% days after infection, and again,

possibly at 100-1 10 days after infection. In young
PYS, BIREBnNE1é\he efPrbdlonbplsmiand modest increase in

anti-NSP 4 titers starting at about '

Clones were amplified using the appropriate pGEM®T constructs as
templates for primers having terminal BamH]1 and Xho I sites. The PCR
conditions and the insert isolation and purification were standard, followed by
restriction digestion (BamHI, Xhol) to prepare the insert for ligation. Ligation

30  conditions were: 100 ng of dephosphorylated vector, 20 ng insert, 1X ligation
buffer, and 400 U T4 ligase (New England Biolabs), total volume 10 pL. The
ligation reaction was placed at 16°C for 16 hours before transformation into

DH5a cells (Invitrogen Corp., Carlsbad, California). Colonies were selected as
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28-35 days after inmmunization (Figure 9). This tine
frame corresponds to the period in which acute

WO ndoeo0dsen i s resol ved. Cross-reactivity of swW@EUS2005/021550
anti-NSP anti bodies to VR2332 NSP reconbi nant

poly psﬁwogﬁ Eé’s%hl‘;édeaqd %H)q'nr slohdgt1NSRidlsegidcéh and an%zed

pol ypept i des, derived fromthe VR2332 strain of
vir us(%@lnékbﬁ@m 34k nygaobiperiiderttiglct ed equi val ently

with anti SR b&i@ mw&s &%Q(ﬁﬁ?gc;l%q%gﬁdeg%‘iﬂi&%o@ﬁ 55 and
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( MN3ODBE)S DWePRIS mp mm&%mcéP&Rs vlnrsaawnq:qa.ﬁBmfketaz
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Nt er ni893C. Beriforddibeh mas QRFededgo kPPApritldendopRiexametsosial the
Fi R n eptide
(e Eelmy BT K AR O SRS e VOB By

c dOrbi B'ramghlmrgDRRS Briigflys 1 il o$d SGpbl sskitiom df tdon hexamlers was

ect odg de with PRI irys first
and s%con dl\t”tter ﬁ‘n’lg }%Paigyd\ i td Vﬁ@?%&gcﬂ\%p tsf":h‘éon was
( ORF  hadficd at i8R0 for 2OinudRthéh qiiRIRZhMied Uf ideR6 AL of a master mix
Dol »pent ot idiis Tl FERUEHBG e g R YR (G
VR- 23 3ghcitfadibh ﬁﬁ;fl) BRI MEC14S .o FERNBanEL JATFN\ACEB SIPIP, M
PRUB7392) ar the 0100 strain of PRRS virus. PCR

ahpl i fTE @%H%Baasa"a}ﬂblﬁﬁ el 2 it VereR trasgtang Wbk e

obt ai Emgmrnrv@dmh@&me@sm&m@@ategoé%orq@%%at@sedzc@ ﬁ?wer e
(Nelsen et al, J. Virol, 73:270-280 (1999))

desir mdmﬁcrsa%%‘i‘é?rfosS wawtss; hol 4§?Cefdr i/\mmuteapﬂ?h@psulam@cDNA was
clonin re deS|gned usi ng
Pri mef" re?%e@eﬁég‘guﬁeﬂ&r ‘?lge MM edi cal Research,

Canbri dge, Massachusetts). The oligonucl eotide priners
wg{;e gbtal ned fromIDT (Coralville, 1A). The nucleic

d efflSdrHget8 orRF 7, ORF 5 5', and ORF 5 3'
pol ypept i dessnives pEPER @mdlwegddd-nls&%w&@mnﬁaﬁat& RIS ™

usi ng | i Gold(r) kit che Mol ecular ,
Syt o SRR LR EoRes Rven e Joh o B AR BB Hg (RNA'
t he ORJr aBgifine drdtp2blindRd welRls GitaPleRENtAH YRR,
constructed both byPCR of cDNA and subsequent oI i go

anneal r%forlmépeeawwﬁﬁpre%& onofanagpiein| J0qmb fkan 3

25  chloramphenicol 35 pg/mL (cam 35) LB plates and screened by colony PCR
using the T7, T7 termination primers for the pET 24b plasmid. Ten positive
colonies each were grown overnight at 30°C in 2 mL of 2xYT media (kan 30,
cam 35). 200 pL of each of the overnight cultures were used to inoculate ten
temperature equilibrated (30°C) 10 mL aliquots of 2xYT (kan 30). These

30  cultures were grown at 30°C to an ODj=gg 0f 0.3; 200 uL. was remove for SDS-
PAGE analysis; and IPTG was added to a final concentration of 1.0 mM. The
induced samples were allowed to grow at 30°C for 4 hours, then 200 ulL. was

removed for SDS-PAGE analysis. SDS-PAGE gels indicated that all of the
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The reaction mxtures (50 nL total volune) contained

10X Buffer U (I X concentration), 1.5 nM Myd 2, 200 nM
we2awh/0eRsdATP, dCTP, dGIP, and dTTP; 0.2 mM eardiI/psion&021550

pair; 1.0 U AnpliTaq Gold(r), and the appropriate

seri abdiyniel éx&ﬂe@&i}d g)glyﬂnqrtldes]of 08 &Qﬁéte(ﬂ%t ‘fl%‘h'lé%g (QP%hter

Upon m Xi n e solutions were i mMmedi at el Iac
t he t Aédiab ng@F@FIOIQ O fy lB1GPP SRV as e ncim s me m@nmspahng up by

B mer 40030Rk b @flal F hier EeARERAT UTE CyCles 1 cycle (95C
for 10 mn); 35 cycles (94C for 30 sec, 55C for 30

sec, 720C for 45 sec); 1 cycle (72C for 7 mn, 4C

hol d) p,; esuidi.ng, anplified DNAs were then
se%)ar a?gg&gg gnﬁaélar ose gel. Bands corresponding to

the predi cthecpobipeptidss wsiepusfiekysigganodificatian pitdic (agkn Ni-
Extra 0 [ s t her.
pur £ 1 el iy (O RARbron RS nacdd sVl PO B ices
( Q ag&ipgeviaVelandia CAQABriefThd ht@@If adeckdplasohirt¢omtavengbacterial
t hen cI ned ect rone Madi son
W)t PRSP 0t ol ot BEEE o £T0 PR pobegp B as

Can | sbadnteCaffi Tramediatly foltvindly dbﬁﬁﬂ‘u@ﬁbtﬁ&l@b pelletlvidis tdspended

Col oo ks iyt bhe BR00P afh Gy il rfRcl e

nucl eUtcaastipll £€qué faged fohdy anced téﬁqﬁﬁtﬂx@ foA3BInyiftSs. The
Center, Unl versity of M nnesota, Paul . After

IMN)
an i nfesyiEns %Lssz\@wogw?f& ﬂwgeF%ﬁs?fb<4Z@eﬁ%§bwwumBi 10,000 g to

Bet hegdlRt thdiuldriaes:s. fink @bﬁ)eﬂﬁfaﬁt é%?ltatﬂéé htﬁg 1ERIERY Benatured
vector sequence (Segnman di son, W

ahtl oRYYPRHRT #Y \&aéqie@ﬁaeé 3ntwé m,L %ﬂ ﬁOMUN@MS@W agd gerztly
DNAST AR ted f3€ 1 ho&{bag h&© n}‘he\é\ﬂﬁes% H?l? NM W exlngctlﬁg \VQS i ?ﬂ]r&g

the NSP 2P pol ypepti de was tal ned I gesti ng
cl oneinET 1 34 1A c3INSPlepgthicglufRiagd aIéOVGe)d tovidtaim. Xfhelcolama was

r e' | gﬁlgh %sﬁeﬁ‘?wl‘ég%ﬂ"zo nﬁ,uc? acséﬁﬁbrpg)nlta{]xag d?) 1@1"1951@?6‘ 9

ones were a proprl
pGEI\/( mMTuaﬁﬁﬂ,r&JMt&eagt }bléﬁﬁl él"hesolmmptlm wmathm dlated Agmes
t es .The il ons .
t e i n? lé |r3 t soqu’g{g Ofn g?}ndbu%%ﬁr | |t aclzrg %@mﬁ%{l} gﬁggrnél,glngls'
fol | oWed &y Urestat pid 6190 |SD6| ggemblysin afdBantdin cotrmlritidnovere

prepapée t he ert. f at i o Li gati on conditions
wer e: dif)rﬁlmeélasgesﬁgg%doaé% ‘?ﬁ“&%? vector, 20 ng insert,
I X 1 gatl on buffer, and 400 U T4 |igase (New Engl and

Bi ol aP taI oI ume 10 nL. The ligation reaction
was p %5@%?" ¢ e @gfor 16 hours before transformation-

i RSO Refolding of the denatured recombinant polypeptides was performed
using a variation of the method described elsewhere (Buchner et al., Anal.
Biochem., 205(2):263-70 (1992) and Clark, Curr. Opin. Biotechnol., 9(2):157-63
(1998)). First, denatured polypeptide solutions containing pure polypeptide were
pooled and dialyzed (Spectra/Por MWCO® 6-8,000, Spectrum Laboratories,

30  Rancho Dominguez, CA) for 4 hours at 4°C against 500 mL of 0.1 M Tris, pH
8.0, 6 M guanidine-HCI, and 2 mM EDTA. The dialysis was then repeated with
fresh buffer for an additional 4 hours. After adjusting the polypeptide
concentration to 3 mg/mL (concentration determination using the Bio-Rad RC

DC protein assay kit, Bio-Rad, Hercules, CA), dithiothreitol (DTT) was added
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DH5a cells (Invitrogen Corp., Carlsbad, California).

Col oni es were sel ected aspreviously described and
w@e@eng9ssnd t he nucl ei c aci d sequenced and anaP@RES2005/021550

(yielding plasmd pET 24b nyc-pol ypeptide-His).
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Buf f eFL ?qu (ku% ' ﬂﬁm&eﬁ%&% it rglume of )\ i Eglioweq by dipfysis
each fpesttalPdr Nﬂm® 6@@- spethull LhboraHes/RAAchBR MRS Bnguez,

i nhi bitor, .and 25 reverse transcriptase. This

sol ut Cén against ?‘ﬁﬁ%iﬁéﬁ 513&/ a} pi¢ §9afelypentido seucensratiqy were

M Nut @sternfirdd s t1R0BiFIRAM RESDC PRfteih QésaPkif| Bl Htelfaeras
40C for 5 mnutes. The resulting cDNA was st or ed

- 3DC GA QyawHatsSDSER! A ie ﬁgtléltt 2&99 bipgnglyger{ Protein LabChlp

expr egl RPildAk RSEh&S Qﬁﬁalgﬁtomﬂlmgay pﬁﬂﬁe@%oﬂb&tl\e@ 5&utions
transfornmed into BL P cells ( t rat agene,

Ri ver werestdked 3FX§0°inll"hé o ldeSrD%El Rary8th £3% RM@%F f dotal
ar gi ning @P@Hﬁ&; Sl %reﬁﬁdlﬁgh gﬁge réa%%w%

resi stance rans orms S wer ana

30 ng/nL (kan 30), chl oran‘phem col 35 rTg/m_ (cam 35)
L§ pl 3 and screened by colony PCR using the T7, T7
term natton primers for the pET 24b plasm d. Ten

p05| tive cPhdlgrepadessachdilveden garbmatedmﬁer(lglrrﬂvlatazcmpms 'mM

the obERRDS L8] Paea Bt R dery- i Ronol e ELAERB e el
t errpe((E(DSJTAeR 8600, b6 Wit BId/RIAQN4D, Cidonifig Inal, Ogihixigs Naf) wax dhen
(ke 200 SRR 4 B e 290G B aaams
aBSi | W(Eng/\ﬁﬁ)owekﬁmeber welf)) thal inaware at 4°atdvemight. JanthlesMere
The run in duplicate. A set of wells was left uncoated for determination of serum and
secondary antibody background effects (found to be less that 0.005 Absorbance
units). The plates were then washed (EL-404 Microplate Washer, Bio-Tek
Instruments Inc. Winooski, VT) six times with PBS-Tween-20 (0.1%) at room
30 temperature. Non-specific binding sites were blocked with 300 pL/well of PBS-
Tween (0.1%) containing 3% nonfat dried milk (NFDM) for 2 hour at room
temperature. The plates were then washed as described above. Serum samples
were then diluted 1:2000 with PBS-Tween-20 (0.1%) containing 3% NFDM,
then 100 puL was added to the appropriate wells, and the plates equilibrated at
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i nduced sanples were allowed to grow at 300C for 4

hours, then 200 nL was renoved for SDS-PACGE anal ysi s.
wWEDB6M#BE) gel s i ndicated that all of thecol oni BGI/US2005/021550

expressed pol ypeptides of the predicted size at high
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i xt uPEn e 396i1e 480 kheb! M phosphops PW&Y@@@W@H@ Plates

| engt efeGbada 4806n AThe@WB Wk Mniclopiafd realiBe MM MIEP DéfiSes,

then washed tw ce wth 20 nL of a solution containing
160 nPANERRIBGA)- 10 M Tris-HO, 8 M Urea, at pH 6. 3.

The polypeptlde was then eluted 4 times with 3 ni

al i quot s of eI ut| on buffer cont ai n| ng 100 m\/l NaH PO,

10 M Tri s-Exegmple 3g- RRE badiy ] :

and protein concen%ﬁglbg(ghs\eﬁquygee\;,glgghz{;@g e@S descrl bed

above (Figure 17 Pol ypepti de refold ng Refol di ng of

the denat ueelogelas bee ?IPOTEQSFt%?e‘ﬁtVP@@%aW\é’§e%@WG¢m and

USh NG SR mtﬂr&@n&fofﬁ&%lff&%mleg EP&hinP ﬁﬁw@ﬂe?ﬁr‘ﬂﬁ%&g sure to

(Buchner et ai, Anal. Biochem, 205(2):263-70

and Ctispaee, gy may alsp ponfingteat detanisal p@ﬁ@@yesmecerye lmmumty

(199 S&rrerﬁyr ﬁ&liabﬁqjﬂ%lﬁg gfi@ély Qr?tﬁ)toh st§ Y'Ha hblﬁﬁs‘senmtlvg for

cont ai ni ng “pure pol ypept | wer e poo

( Specell ppsibe simns Jouad 81 i0fsoted Spupt qumsmmumﬂmrcﬂg"@cted

Ra nch Qﬁ%wﬁlﬁ? %mmgﬁ)rgt{lgnr to éerpj? g&%ﬁ%‘ 'm%??{oﬁﬁogtggﬁer
E@TA iriited indecsioy éY@m/easl théet. Pagedied., \fMOﬁ-3 12 (1995)). In

addition, there have been reports of animals returning to and remaining ELISA

antibody negative during multiple repeated vaccinations with a modified live
PRRS virus vaccine (Baker ef al., Proc. Allen D. Leman Swine Conference, vol.
26 (suppl.) p. 31 (1999)). If loss of ELISA antibody response were to occur after
30  repeated frequent exposures to the same wild-type PRRS virus, it might alter the
way veterinarians interpret PRRS virus ELISA test results for their clients when
monitoring herds for continued virus circulation.
The following experiment was performed to (1) determine whether PRRS

virus ELISA seronegative animals can be induced by multiple low-dose
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fresh buffer for an additional 4 hours. After
adj usting the pol ypeptide concentration to 3 ng/nL
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M croplate Was Bi'o- Te Instru nooskKi
VT) sregpansesagitially. 7 ARSI dres@tnithds, Ivjveer, rewored to sero-

negative status 4 months after the 6th injection with live virus. This is similar to
that observed in sows following multiple vaccinations with MLV PRRS virus
30  vaccine (Baker et al., Proc. Allen D. Leman Swine Conference, vol. 26 (suppl.)
p. 31 (1999)). Conversely, the serum neutralization test detected antibody later
following initial infection, and all animals remained serum neutralization

antibody positive at the end of the experiment.
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PRRS virus anti body responses foll ow ng repeated

homo! BRFERPS2RAA REDPERIAEY| r us chal | enges Serol ogy has

been the cornerstone of veterinary disease nonitoring
and control . The presence of specific antibodies in
serum i ndi caXaypPss i ORI E atibody H:BW&O VHilﬂﬁll‘ltﬁBg(

abgo confirmthat theguapLABRLRRSTPRR]S ML Ot ective
immunity. Currently avallable PRRS virus ELISA

ant i body tE@thllmyg preripentseas peiforned taol ) eliaractenige thiglaatibody
situa [
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ant| bg%ﬁ;g‘ eﬂ%%&%%eﬂ&%&%r?‘ém&%ﬂ%&é intcr?lgaesaﬁyevg/ith 2x10° TCIDsy

vaccl ons
PRRS virus strains characterized as highly or moderately virulent (SDSU73, MN

184, JA 142, and 17198-6), low virulent (VR2332 and ABST-1), or avirulent

(Ingelvac PRRS and Ingelvac ATP). One group of ten pigs received a cocktail
30  containing equal amounts of all viruses, and ten control pigs received no virus.
After animals were fully recovered from acute infection, they were challenged
with MN 184. Clinical signs were recorded throughout the experiment and
necropsies were performed 14 days after challenge. Animals were bled weekly,

and antibody levels were determined by ELISA to purified nonstructural and
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PRRS virus vaccine (Baker et al., Proc. Allen D. Leman
Swi ne Conference, vol. 26 (suppl.) p. 3 1 (1999)). If

WO o®s/0e88ELI SA anti body response were to occurP@f/U82005/021550
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o) BTN Bvele Spisa e 0 i R AR PI il demsi valdes.

ant i bodi esChyicdl kegpiresae ﬂ?RRSQIﬁIrU&nB@thfoﬁha@ad from no St fdtimal
i983 Vi ru S ssa nocul um andg}fg)b t| bodies to
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pol ypepti des were produced by inserting the desired

cDNA Arfeplsiocuiaied withduehbiand modergtely vigyhint stpadps were pronounced.

expr eastikidics TP G hﬂed@ﬁZlRfa Sl aca Gt 20 after
nucl eocapsi d anp(ﬁFﬂgjé pep t|9 )%gnd a ch ?ﬁe ra

pol yp&icige ?l%ea‘@wéﬁf a“t“h%f’(‘“é%ﬁt“é?%@&‘d( drelinsdidgreiatlly after
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dilution. Results were recorded as titers rather than
opt i cavclepsepsid; Hutrthg tegronseTtp ISB|4p onpodiagrp IVisal pagtease.eas dow at
test egh Hﬁl'e[ﬂ& a comercially available PRRS virus ELISA
(2XR PRRS virus antibody test kit; |DEXX

Labor at or i AkhougiTHe hpmRs! teispanse @XRaEd@pisteation osIDEXX-

I evel 5, 4K RRPEE nSRALRYoul, hiikdaRafidtfhs in the intensity of antibody

responses were apparent. Avirulent and lowly virulent strains elicited less robust
antibody responses as compared to moderate or highly virulent strains. These
differences were present across all antigens tested. However, response to
30  challenge was similar among all treatment groups.
In summary, differences in antibody response to various structural and
nonstructural PRRS virus polypeptides were observed. In addition, variation in
antibody responses to virulent strains of PRRS virus as compared to their

attenuated forms were observed. The differences in antibody responses,
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sero-conversion, even in the face of repeated

injections with virulent 28983 strain PRRS virus.
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Table 3. Analysis of samples using the IDEXX kit.

Number Number
Average Samples Samples
Days S/P Positive Negative
0 0.124 0 22
29 1.273 22 1
59 1.033 20 1
132 0.697 17 2
270 0.629 18 4
353 0.480 11 11
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about Tsie pehrabysis afsamplesising a£ehf enidedoaaéupapepds in an ELISA.

Ant i bpdy responses to gni mal s ijnobuinatred| wiNumbsr ghl vy
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270 9.000 0.537 23 0
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25  Table 5. Analysis of samples using a GP5-M chimeric polypeptide in an ELISA.
Number Number
Average Samples Samples
Days Months S/P Positive Negative
0 0.000 0.333 0 22
29 1.000 1.929 21 2
59 2.000 1.722 20 1
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30 IDEXX ELISA kit, an S/P ratio >0.4 indicated that the sample was positive,

— D -

while an S/P ratio <0.4 indicated that the sample was negative. The same
samples were analyzed using the IDEXX ELISA kit and the recombinant
polypeptide ELISA.
" For the recombinant polypeptide ELISA, the following polypeptides
35  were expressed and purified as described herein: an ORF 7 polypeptide, a ORF
5+6 chimeric ectodomains polypeptide, an NSP 2P polypeptide, and an ORF 5

3’ endodomain polypeptide. The purified polypeptide concentrations were
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25  Table 8. Results with ELISA containing the mixture of PRRS virus

polypeptides.
Number Number Cutoff
Average Samples Samples value
Days S/P Positive Negative
7 0.558178 14 31 0.4
14 1.549222 28 8 0.4
50 3.024511 54 5 0.55
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pol ypepti des verses a commercially avail able ELI SA kit
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selected blindly fromfive pigs per group at day 7

af ter inogul atign.Four. of the five sanples were. also

tested on MH@%—%&—M&L

raoi o >0.4 indicated t fiald strhies SERRRSviNAS posSi ti ve,

whil e an Pratip <0.4 indicated that the s was

nogat i ve. _HereCkRt B lics S aRbotn B ateeiar RTR fusd

| DEXXreffdrteBA0 K RespPRIR $;GenBaaiFidicagivh mmib)éﬁﬁp?ciﬁfi F3)Eéelnﬁﬁ\.

For the reconbi nant. pol ypepti.de EL] SA, t Qwin

pol y pwaﬁ&ere obtained om% pI8s, éﬂ%tedEIIB 0%, and ana yzecc)l in 8uphcgte on
ELISA plates coated with 200 ng of a 5° ectodomain ORF 5 polypeptide from

15  PRRS virus strain VR2332, a 5’ ectodomain ORF 5 polypeptide from PRRS

virus isolate MN30100, a 3° endodomain ORF 5 polypeptide from PRRS virus
strain VR2332, or a 3’ endodomain ORF 5 polypeptide from PRRS virus isolate

-

MN30100. Twenty-eight days after inoculation with PRRS virus isolate
MN30100, serum samples were obtained from 5 pigs and analyzed in the same
20  manner. The 5’ ectodomain of PRRS virus ORF 5 polypeptides contains an
amino acid sequence that is variable among PRRS virus isolates, while the 3’
endodomain of PRRS virus ORF 5 polypeptides contains an amino acid
sequence that is conserved among PRRS virus isolates.
The ELISAs containing the 3’ endodomain ORF 5 polypeptides (either
25  the 3’ endodomain ORF 5 polypeptide from VR2332 or the 3’ endodomain ORF
5 polypeptide from MN30100) detected PRRS virus antibodies in samples
obtained from animals exposed to either the vaccine strain (Ingelvac MLV) or
the field isolate (MN30100) of PRRS virus (Table 9 and Figure 13). These
results demonstrate that a polypeptide limited to a PRRS virus sequence that is
30  conserved among PRRS viruses, whether from a vaccine version or a wild-type
version of PRRS virus, can be used to detected animals exposed to any type of

PRRS virus (e.g., a vaccine version or wild-type version of PRRS virus).
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were expressed and purified as described herein: an

ORF 7 pol ypeptide, a ORF 5+6 chineric ectodomains
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opposed to animals exposed to a wild-type version of PRRS virus.

Example 8 — Producing additional recombinant PRRS virus

20 polypeptides from vaccine strains and field isolates

The following polypeptides were produced: a PRRS virus ORF 7
polypeptide (Figure 26), a PRRS virus NSP 2HP polypeptide (Figure 27), a
PRRS virus NSP 2 S1 HP polypeptide (Figure 28), a PRRS virus NSP 2 S2 HP
polypeptide (Figure 29), a PRRS virus first and second N-terminal ectodomains
25  OREF 6 polypeptide (ORF 6 5° total; Figure 30), and a PRRS virus endodomain
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i ndi vi dual PRRS virus pol ypepti de obtained as
descri bed herein (Figure 18). Exanple 7 -
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f 2dm ani naR&ombinant polypeptides were expressed from plasmids in BL21
(DE3)-RP cells. After transformation, cells were spread on LB agar plates
containing kanamycin (30 pg/mL) and chloramphenicol (35 pg/mL) and
incubated overnight at 37°C. A single colony was picked and grown in 20 mL
2xYT medium containing kanamycin and chloramphenicol as above and grown

30  overnight with shaking at 225 rpm. The 20 mL culture was transferred to 1 liter

of 2xYT medium with antibiotics at 30°C with shaking until the ODggo reached
0.3. IPTG was added to 1 mM, and the flask agitated for 4 to 5 hours at 30°C.

Two hundred pL of culture was removed for gel analysis.
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exposed to the vaccine strain (lIngelvac MV) and did
not detect PRRS virus antibodies in sanpl es obtained
w0 e@aesssimal s exposed to the field isolate (MNBOWLOS009621550
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The following experiments were performed to (1) determine if ELISAs
using polypeptides from a North American type PRRS virus (e.g., VR-2332) are
30 capable of detecting PRRS virus positive samples from pigs inoculated with a
European type PRRS virus (e.g., Lelystad virus) and (2) determine if ELISAs
using polypeptides from a European type PRRS virus (e.g., Lelystad virus) are
capable of detecting PRRS virus positive samples from pigs inoculated with a
North American type PRRS virus (e.g., VR-2332). The following experiments
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Galthersburg MD) mixed together. Reactions were stopped with 100 pL of 2 M

phosphoric acid, and results were read at 450 nm in a Thermo Max Microplate
Reader, Molecular Devices, Sunnyvale CA.

30 Serum samples were obtained from pigs that were uninfected (negative
sera A and negative serum B), infected with a European type PRRS virus (n=9),
and either of two North American PRRS virus strains, MN 184 or SDSU 73
(Johnson et al., Vet. Immunol. Inmunopathol., 102:233-247 (2004)) (n=1 each).
Samples were obtained at approximately 0, 7, 14, 21, 28, 35, and 49 days after
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eg@r g}s/sed Exammplg Ahéemonstrated that swine antibody responses to PRRS viruses

can be greater to the nonstructural proteins than to structural proteins such as N.
Since detection of NSP’s might result in a more sensitive assay, the following
experiments were performed to determine if ELISAs comprised of polypeptides
derived from a nonstructural protein from VR-2332 or the Ingelvac ATP vaccine
30  strain of PRRS virus would differentiate pigs vaccinated with the Ingelvac MLV
or Ingelvac ATP strains from pigs exposed to field strains of PRRS virus.
Various polypeptides were produced containing portions of NSP 2 (Figure 33).
In the first experiment, serum samples from pigs exposed to field viruses

or the Ingelvac MLV vaccine virus for 28 days were incubated in microtiter
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in sera of pigs infecte ur opean PRRS virus
TR® npxiypeptidothat showed vavieen ideminpetcalsequtnenamingdheRRR S

Sera eruspgeglf‘ences in GenBank were evaluated for specific reactivity with serum
from pigs exposed to Ingelvac MLV vaccine or field viruses as in the previous
experiment. ELISA plates were coated with myc-NSP 2P-His (VR-2332)
polypeptides or with myc-NSP 2 S1 HP-His (VR-2332) or myc-NSP 2 S2 HP-

30  His (VR-2332) polypeptides.
All pig sera, both from vaccinated and field virus-exposed animals and
diluted 1/1000 (n=42), reacted with NSP 2P with high OD values as in the
previous experiment. However, the sera reacted weakly with both NSP 2 S1 HP

and NSP 2 S2 HP. The OD values of more than 90 percent of the samples were
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i Adcul ated with M.V vacci ne, _!.m;;e was derived from

2P H's anc o REE 5" Eﬁ%ﬁ%‘%‘é’? ﬁpeﬁm%‘%’sﬁ Bk "

si gnakscountesd prolesampivae seiolagy edpecially with serum at low dilutions

and from older animals such as six months and above. The levels of specific and
nonspecific reactivity of positive and negative swine sera were determined on

30  ELISA plates that were blocked at pH 7.4 or 9.6. Wells were coated with equal
amounts of N, ORF 5 and ORF 6 ectodomains, and ORF 5 endodomain (all from
VR-2332) at zero to 300 ng/well, and positive or negative sera were applied at
dilutions of 1/40 to 1/4000. The positive serum samples were obtained from a 7

week-old pig at 3 weeks after exposure to VR-2332. The negative serum

63



1/ 1000 from seven pigs ranged fromO0.8 to 3.6 OD units
against NSP 2P and fromO0.7 to 3.1 OD units agai nst
WOBB6/AKMB80 The rel ative percent difference (1- ¥CDNSH05/021550
2HP/ ODNSP2P) ) after background subtracti on, ranged
from QrihitQves obtaiéd f S W
anp oBtain&d &H%Gn%tﬁ?l?&;?%m o% tz@ eff? ﬁ%a’aﬁ”l

i nocul ated with any of five di

vi r us &% noafat deanifipindBSy, 985G Tvean 2hatmk7.Asro. QP Hi s
pol ypept i deg,t, Q@ﬁhemrz{dgn Wﬁenh@: caibFadvki gprggﬂtmg BbdeflRE in

Positive signals anmong 3 gs exposed to f

di f f ePBRS virns-peseitversemiyend pHr704mb(1l ®4snecﬂﬁ@ c@oGBvelnpment in
again A .

P DPRRS iruhegilth SRRl ' etyith Hall Sheenc AR IR o
36. 6 Mmod@steknphEmclerdls offintigm angbaplats (Figute 3 8) eAttatbddckingeH

NSP 2 I IS differe fro ther
prrs. Vit RGOl R AR R L) Griboy Eeee
vacci Specwﬁ(rm&tlvMVas etlmcxcd b;s ala:rmt bhpoicens bunthpogsalt digtal-to-
react sel ectivel P (VR-2332)

pol ypeptseréuow Sgpé%lgl” frgehse %ur%g_lhounced reactivity of
séf um sanpTliese fesdm ifidiedtdthet eckingsploted (¢1'g gﬁrow'lﬁ h;thF?s)

sseq AP i SRR ot BLan PoBort SRR by nouin-

speci f)indingyca]ﬂ:fcnﬁ hesulSR ir?ndrkbepitic\bielirg cf ewine ﬁmﬂlhﬁogl&b\ﬂms and

vacc:| at e tha a test arest e
¥ oi at M 2k e oblefics Pirebte stdo B ubtimsegich
bot h W&B%&Wl&ﬁafmdsa&l%&sﬁﬂvﬂ?y CI&Brfeﬁbnfg‘ thé pHI ﬁieﬁblockmg
accl nate th Ingelv MLV from s that, were
o bocstiites o b Uhvaedd than X redlicrgon baihed neaecine
addi t reablityofokd OWsle i@t Aighifoadng MbuABIAd serum dilutions.
pol ypepti de that showed variation in am no acid
sequence anong the PRRS virus sequences in GenBank
wer e eval uateehpleorn -SpeaiddGedondtdanVPRYS WilshhoS@eptdef r om
pi gs exposed to Ingelvac MV vaccine or field viruses
as in the Prefliovaseiyesrtinenvere pefusad yring wethgdyand materials

coat ediniat o tl%‘sé dé&SPb&iPn el Sm ALY B 2%&%1; vﬁmé még@taquﬁnpom 7
with myc-NSP 2 HP- Hi s é - 2332) 63%0 NSP 2
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Example 13 — Adding lysozyme to coating buffer increases reactivity to

nucleocapsid
30 Lysozyme was included as a control in coating of wells with recombinant

polypeptides. Briefly, ELISA wells were coated with 100 ng of polypeptides
(e.g., refolded myc-ORF 7-His polypeptide) alone or with various amounts of
chicken egg lysozyme (Sigma) in 100 pL carbonate buffer. ELISA was
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hieh i o Eam Brby I onioRE Gom g I0mRE | SORD PEESE e
and %egp%gﬂg&%ﬁ Amé &on £ Irhﬁ’imeyB A3 Abtet Tl?eeﬁtf?i C%&ﬁoo

/vvel I, and positive or negative sera were app e
lysozyme enhances the specific anti-PRRS serological reactivity to the ORF 7

polypeptide is useful since the ORF 7 polypeptide is a major antigen of the
PRRS virus and is widely used in serological testing. Conditions that increase
the sensitivity of detection of anti-ORF 7 polypeptide antibodies can increase the
sensitivity of a diagnostic assay to early infection or exposure to PRRS virus,

30  canincrease the duration of detection following exposure or seroconversion, and
can provide a basis for a more robust test since the difference between positive

and negative results can be increased.
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(Lel yedetficist vak balcNBR. 2fe pabiipg pslua;ew(rgblgwe@ fidth) highst to
PRRS vi rus fJA 142 strain) NSP 2P g(Pl de (Figure
38), @vsprahyifeill RArmalt Parash rkep mﬁ B %’éﬁﬁea@atwn
(B0 gureg®%3). @ PRRS virus (Lel ystad strain) endodomain

ORF 5 pon eptide (ORF 5 3'; Figure 40), and a PRRS
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25  occurred in the IDEXX 2XR ELISA test (Figure 43) The recombinant
polypeptide ELISAs exhibited more uniform results in that a hypothetical
regression analysis indicated a line with a slope closer to zero, and reduced
variation in the highest and lowest responses (Figure 43). These results were on
average more uniform, as indicated by the linear regression equation slope that
30  was closer to zero and the smaller standard deviation of the residuals in each
case as compared to IDEXX 2XR ELISA. The most consistent result was
obtained with NSP2P derived from Lelystad virus.
Large differences in assay results in a 35 day period can be interpreted as

a loss of immunity in animals that exhibit a large decrease in reactivity, and as
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NSP 2P polypeptides and not at all with VR2332 NSP 2P polypeptides (Figure
44, panels B and C). The VR2332 NSP 2P polypeptide reacted strongly with

sera from pigs exposed to VR2332 and positively, but less strongly, with sera of

l 5 a d
e of ' . A 4 ‘_, $=la s

30  pigs exposed to Ingelvac MLV and SDSU73. It appeared not to react at all with
sera from pigs exposed to MN184. These findings indicate that individual PRRS
virus polypeptides can detect serological responses to pigs exposed to subsets of
PRRS viruses.
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can increase the duration of detection foll ow ng
exposure or seroconversion, and can provide a basis
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pol ypepti des fromstrain VR2332 (ORF 5+6 ectodonmain
chinmera, NSP 1, and NSP 2P) or an individual PRRS
virus pol ypeptide fromthe Lelystad virus strain (NSP
2P; Figure 37). Briefly, serumsanples diluted 1/500
were run in duplicate on ELISA plates coated with 50
ng of ORF 5+6 chinmera alone, or 100 ng of a

conbi nation of ORF 7, ORF 5-3' and ORF 6-3" (33 ng
each), or 100 ng of NSP 1, or 100 ng of NSP 2P. The
serum sanpl es were al so anal yzed by | DEXX 2XR ELI SA.
For each ELI SA assay, the difference in average

absor bance val ue (day 35-day 0) was cal cul ated for al
32 pigs and ordered from positive to negative. For
each set of data, a hypothetical |inear regression
equation and regression coefficient was cal cul at ed.
The resulting values were ordered from hi ghest to

| owest value for all 32 aninmals for each reconbi nant
pol ypepti de preparation (Figure 43). In each instance,
a range of values from positive (higher value at
interval day 35 than interval day 0) to negative
(lower value at interval day 35 than interval day 0)
was obt ai ned. The greatest variation (standard
deviation of the residuals = 0.55) anong animals in
anti body | evels, both positive and negative, occurred
in the I DEXX 2XR ELI SA test (Figure 43). The

reconbi nant pol ypepti de ELI SAs exhi bited nore uniform
results in that a hypothetical regression analysis
indicated a line with a slope closer to zero, and
reduced variation in the highest and | owest responses
(Figure 43). These results were on
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average nore uniform as indicated by the Iinear

regression equation slope that was closer to zero and
W b@esomBd er st andard devi ati on of the resi duaPGI/Us2005/021550

each case as conpared to | DEXX 2XR ELI SA. The nost

consi WA 15U iMKBIs0obt ai ned wi th NSP2P derived from

Lelystad virus. Large differences in assay results in

a 35 day period can be interpreted as a |oss of

' nm'm'lt y iR k?c%l‘@ e%tlﬁé@gwﬁg(ésHtleﬁR$wk§ragﬁbo‘a§ C{aﬁl{’lﬁ@ i n

reactivity, and asnew infection of suscept bl'e ani nal s

i n cas®Bpwsingt ar ge i ncreases in reactivity. The

copsequenc e

oo ¢ v ank o BErRe BN Ahnd R EATCL Breldl i prrs

PRRS virysypohpeptidgselofted fiekin vhedamap cansistmg ©f NSH 2gblypeptides and

conme 2. r

pol yp O s R AU Ll Bopilad IR AR Bhirops forsa

ani mabwine sppoRBRBS vireoagibedyemd Wi t h exposure of the

animal s to,PRRS Vi resence of an imune

response |ﬁ?aH§5HS&¥£F%&n§%§'I ttle change in anti body

si@tus of the animls |n a 35 day perlod These

rE Elsgoés |b g.gl'l ltto (%C?al aI o %%Fgégnggg%tﬁﬁ% S %Es?glght amino acid

conbi reaiduemis lafthpol ypepti des, can provide a nore

uni form assessnent of herd exposure to PRRS virus and

can have a reduced likelihood of fal se positive and

f al se3negarheviat dfietatrh I ®hekéih 8418 pollepiid ndvises dReinBAd AciQ
ﬁﬁlbodles to hbr@p Aner i, n an uro enaqt ype

ST o T Y R o8 SR A TR S S R el
from giehtrar, og@@@my@@ﬂhﬁh& Shiaasia @aiue&e @essded beghe nicleic
Exanpl e 9 as wel f?]{E]\smszicon’olnant PRRS virus ORF 7

( f r onfqIE FEAYENEA SSi QB ¥Bean genot ype: Figure 36)
and NSP2P (from VR2332, a hbrth Anmeri can genotype; or
Lel ystad virus, Flgure 37). peptides were used to
exam fie t hEhedkderfictaimil ¢ yhespin P@ge@mﬂf%‘fwm@mn&aﬁvo acid
PRIRS Vdqueiice ROYP 8 ArflBS acidiEih WReHANREEA 125 QBRI Percent

i noculated with a Eurog)an genotype PRRS virus and

wi t h tdeBtqb Ve spiddenethafp heprBing a@d\smua%ce engqdedly the nucleic
react gdq sdquene st ¥t wsi@d virus ORF 7 _

pol ypepti des, while North American genotype strains
SDSU73, VR2332, and I ngelvac MV reacted weakly
(Figuse 44y, ﬁ!ﬁ%ﬁnﬁqswh&én g b&l%e%nhé‘@émp% ah amino acid
pol ypepti des of Lelystad virus can be used

dP&cr paguence at leest &0 @igme aridy mdenpiistbat is of leasts@bsfe&() Refeent
Nor t h; AREL S R Hsie J ean
RS L D e Tt e
wi th a European genotype PRRS virus reacted

excl ug! vel YneMit (ﬁ" cha¥n 1, wherein said polypeptide comprises an amino acid

sequence at least 20 amino acids in length that is at least about 90 percent

30 identical to a sequence present in SEQ ID NO:22 over said length.

7. The kit of claim 1, wherein said polypeptide comprises an amino acid

sequence encoded by the nucleic acid sequence set forth in SEQ ID NO:11.
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NSP 2P pol ypeptides and not at all with VR2332 NSP 2P
pol ypepti des (Figure 44, panels B and C). The VR2332
WONSR6APSRD| ypepti de reacted strongly w th ser aP€¢T/082005/021550
pi gs exposed to VR2332 and positively, but |ess
strongly, with sera of pigs exposed to Ingelvac M.V
and SDSU73. |t appeared not to react at all with sera
from Pi gs Bedadf@laim 1vpergn said pelgeeptiieintgises andiming acid
t hat ké&qéﬁéle‘éiﬂ'%Q'fBRﬁ) Y&,195:0098, ¥DER! b6las, £ap, get ect
serol ogi cal responses t'o pigs exposed fo dubsets of
PRRS viruses. OTHER EMBODI MENTS It is to be understood
t hat il t i
con unct i on i HER 1 SN RO RaT s edpbban,
f or egpélyeeptéspeoiysed bnedlls nphinfsnidéwithe PiRlRISL}@uJB ate and
not limt the scope of the invention, which is defined
by the scope of the appended clains. O her aspects,
advani@gesThedntbiwiaah fli whar¢iosad amteswint Fg antibddy is eropei-ofine
t he fol VWHAT IS CLAIMED IS: 1. Akit for
det ecf%d ngYI p%vﬁ?h%iyﬁtl -PRRS virus antibody, said kit
codrpri si ng (a) a pol ypeptide havi ng an am no acid
sequenge e PRRS vi.ru e d seeted
from e o tsldnd, MR LE- Rt RBILES (€ uGiaRe
ORF 5swint ypapibbdles, wherein said poI ypepti de conprises
an epitope for said swine anti-PRRS virus anti body;
and (b) an anti-swine Ig antibody. 2. The kit of claim
1, whez.ei nTisekitbfpbin pephdrele siid katorh@ist a polgdeptiddihaving an

acpLd residu s in | engt

Whbr oPTS A SRR n £ BRBS VLRSS arb R b o
sequepsigpaptidd Reviitg ahQthidciiseqeinttspredent i@ APRR Ak ORF it

| east albout 80 percent identical, over said length, to
the aR?'¥esPEds d sequence encoded by the nucleic acid
sequence set forth in SEQID NO5. 4. The kit of cI aim

1, wherein_s eptide conprises an amng acid
sequehte afl alﬁta t"?ai%g ‘g‘tﬁrﬂﬁ S%lg ?"&gor}ll?f‘SF%?@‘ia}WePH%@t having ap
| e@st amheutid6quetdeGRtntiifl € PRRS @trus ORBI pdBhebtldengt h, to
the am no acid sequence encoded by the nucleic aci d

sequence set forth in SEQ ID NO 5. 5. The kit of claim
1, wheqei nTRALCLRMIMNERhER s£iQ MR EHRTe AN pAepaditdvehg an

amino acid sequence present in a PRRS virus ORF 6 polypeptide.

25 15.  The kit of claim 1, wherein said anti-swine Ig antibody comprises an

enzyme.

16.  The kit of claim 1, wherein said kit comprises a polypeptide having an
amino acid sequence present in a PRRS virus NSP 1 polypeptide.

30
17. The kit of claim 1, wherein said kit comprises a control sample

containing swine anti-PRRS virus antibody.
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sequence at |east 20 amno acids in length that is at
| east about 80 percent identical to a sequence present

WO 2008MR@SBD NO 22 over said length. 6. The kit pET/OER0H21550
1, wherein said pol ypeptide conprises an anm no acid
Sequenge andeasitoianf 18Mhdin 36k {7 ol B0IL b ahnples 2t
| east about 90 percent identical to a sequence Eresent
i n SECYntaniNgswine ssrem lacking svinegntrPRRS vithearkibpdies. ¢l ai m
1, wherein said pol ypeptide conprises an am no acid
sequence encoded by the nucleic acid sequence set
forthl9.n SE@ertpdN detetmBingFriethier or mot a sdnapleredntainsaesvanananti-

said [, Gk ' . ' i.d sequence of

Sy | RRERRRLARESS BB db R BRgRGL] oy nCR 8y

9. The ki t(apftomhaingna olyptptide ivith s@id sangoé yipleptindeionswherein
recombi. nant Lypeptid roduced by s _not..infected
b SRl pfd BARY 1 56y pAG RG-S Gl Fhutady RShotex
sai d waithian satibody, lifypreseht, bithlip shid sanplanthiercimsandpdlgsptide
gMantibody. 11. The kit of clai wher ej n id

aot | - RS g s tirbe SerBhi (BRR YRR Slygertdt Selected
am® i bérdy.thelGouplémmsikiirig oINSl 2apotyptptidels edORF S @oNpéptides,
conpri ses. a pol ypepti de having an am no, acid se ce
ot o5 eHPoIFR 4 RRBS{dF RIS SToRAPDIoh I B RIS Virus
pol ypepibodyg ahévi ng an am no aci d sequence present in a
PRRS virus F 5.po eptide. 13. The kit of claim1,
wher ei n saﬁbﬁﬁﬁeﬁ“@dﬁ%&ﬁ@&e % AP 5 GEMRE e the

am NopREInde SAMIIGREPIRIRBEN: thabsadd SRR donfaitl stwihe anti-
pol ypeptide. 14. The kit of claiml1l, wherein said kit

conpr PRBS Viushithedit i de having an amino acid sequence
present in a PRRS virus ORF 6 pol ypeptide. 15. The kit
.of claim1, wherein said anti-sw ne I? ant i body

conpr #&es Bhe msibaAre claim 19 1erqin paidysampless mPig SelRTEINe-
said kit conprises a pol ypeptide having an am no acid

sequence present in a PRRS virus NSP 1 FoLypeptide. )
17. The ki Thegnethadgfiglaim 1Giveliessimsaidplyneptidecis atedss eightamino

comt r glid sRARLEn &BHal ni ng swi ne anti-PRRS virus
anti body. 18. The kit of claim1l1, wherein said kit

conprises a control sanple containing sw ne serum

| acki 58 SWRENARS oficRiRr 1Y) WikSeifBid P& egﬁde chshprifes TR bR

for determning whether or not a sa contains a

swi neacg sdquence at least 100 amino acids in length that is at least about 80 percent
identical, over said length, to the amino acid sequence encoded by the nucleic

25  acid sequence set forth in SEQ ID NO:5.

23. The method of claim 19, wherein said polypeptide comprises an amino
acid sequence at least 20 amino acids in length that is at least about 80 percent
identical to a sequence present in SEQ ID NO:22 over said length.

30
24, The method of claim 19, wherein said polypeptide comprises the amino

acid sequence encoded by the nucleic acid sequence set forth in SEQ ID NO:11.
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PRRS virus anti body, wherein said nmethod conpri ses:

(a) contacting a pol ypeptide with said sanpl e under
w@emdioodseins wher ei n sai d pol ypeptide fornms a PCT/US2005/021550

pol ypepti de: swi ne anti-PRRS virus anti body conpl ex

with an

wher ei'n sallléfqgg?{c’d Mda%é?ggﬁn{%%ayg&y&ﬁ?%o&a an amino

sequeam@sq@luesenfSEQ IQ NeRRS, M), Bu629, ?héﬁﬂﬁdélmmct ed

fromthe group consisting of NSP 2 pol ypepti des and

ORF 5 pol ypepti des, wherein said polypeptide conprises

an epM opeTHeonethai af ckim e, velieréin BARR®Iypeptide iantrécomblinant

o8 A AR P SBAB s BRS¢

i ndi cat es that said san‘pl e cont ains said swne anti -

PRRS anti net h aim 19, . .

V\,here sa }Z:?'E‘gﬁ%qd&éfc aéma]ig r?‘é?% q%%{lﬁbf(g?prfes_[‘fonﬁaﬁ%“g said
met hoebrﬁqflemvahaﬁarﬁx-svmhergemﬁbcﬁi@l d pol ypeptide is at

| east eight amno acid residues in |ength. 22. The

nmet hod of claim 19, wherein said polypeptide conprises
amo anpo arhenaRSEEEM Y, Wikddh saldshtiadWin®lgaatiBsdyicontains an
length that is at |east about 80 percent identical,

over E&®° ength, to the anino acid sequence encoded

by the nucleic acid sequence set forth in SEQ ID NO 5.
23. The nethod of claim19, wherein said pol ypeptide
conpr tSes Hif Bhebeislam 19 oHfirstie @idigten @AeaMBPeTGANFStng said
aci dsgdnfpld RNBbHyhdPRLes Wittt a kit dteredPQl kltg&rrﬁ)%rsé‘searﬁolypeptlde
identical to a sequence present in SEQ I

s&d d hasiieg 30 anyino acithEqHYNCH BIESHH I BRER wigis Nﬂ%’ezr wlweﬁmleopnd a
pol yps&%&ad&ﬁm}{g ﬁ%&lﬁmlmmc@ﬁhgnﬁﬁgmﬁem@eﬂ

by the nucl eic acid sequence set forth in SEQ I

11. 25polypeptidet hod of clai m 19, wherein said

pol ypepti de conprises an am no acid sequence of SEQ ID
NO 16, 19, 22, 26, 29, 32, 39, 45, 61, or 64. 26. The
met hoélO of 'Eeanethadof ojgiia 28) whesan sriglsl gqrepisporerdlypeatide

2P A e T

sai d spelpjpf(pb)ie cunpisingay agoret agit sequgnesairebenionp IPRR Swiituh ORF

o0 KR e S, TR L o M2

enzynBRRS virus NSP 1 polypeptide.

25 31.  The method of claim 19, wherein said method comprises contacting said
sample with an additional polypeptide to form a polypeptide:swine anti-PRRS
virus antibody complex, wherein said additional polypeptide comprises an amino
acid sequence present in a PRRS virus ORF 7 polypeptide, a PRRS virus ORF 6
polypeptide, or a PRRS virus NSP 1 polypeptide.

30
32.  AKkit for determining whether an animal received a vaccine version of a
virus or was infected with a naturally-occurring version of said virus, said kit

comprising:
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29. The nethod of claim 19, wherein said step (a)

conprises contacting said sanple with pol ypepti des
wWOowRaohiosesso ki t, wherein said kit conprises a poPgpPER100EE21550

havi ng an am no aci d sequence present in a PRRS virus

NSP 2 poly, o]

acid seque(ﬁggtﬂrgzsgﬁ&)tﬁe HQJI ﬁdﬁg&%@c@&cﬁ%a’?

pol ypepibodies mady. agFinst Sméch@@heoferSmnmfm@ girusthed sdidhfirsai d

kit c j i - £jsSi ' ' .
sequen i RaeR M RS BE Fe SRERI SIS BRinB e g aia
pol ypeiptsi birel seishfst polypgptade, adi no aci d sequence present
|n a PRRS pept i de
cotpr of ngohne e TibepieATRE 4 nisBACia e RRER ot
vir usarm$|@d1ts p@cﬂe,fqgemtl sdlid. va®1ne vfi'seonrm*ishd olingsf bind siidwethd
i th BB Bl oo B Bt B! PSR By Rn ey sea
SW neviaustdo-nBRREd waid momqlmﬂt}deconpl ex, vvher ein said
addi ti onal pol ypeptide conprises an am no acid
sequence present in a PRRS virus ORF 7 pol ypeptide, a
PRRS 93.r usTKeRAt & clairh $petercitesaidanidal RRIRGertebratess NSP 1

pol ypeptide. 32. A kit for determ ning whether an
ani mal received a vaccine version of a virus or was

i nf ecBed WhekitofRRir B Wherddt said &dimg ivepigi on of said
virus, said kit conprising:(a) a first polypeptide

havi ng an am no aci d sequence such that antibodies

made agai NBfe I584f@1avAGE VAR ralE §a5d BifusQf PRRS dirnsl r us bi nd
said first polypepti de and anti bodi es nmade agai nst
s&?d natural y-occurring version of said virus bind

sai d 86.r st TiRAYEIRRIH I8, wiidh (M) vARciHE G&Eion RAhY¥RERhIcd PRRS
havi ng. an am no aci d sequence such that antibodies

made ¥§Hr nst said vaccine version of said virus bind
sai d second pol ypeptide and antibodi es made agai nst
said naturally occurring version of said virus do not

bi nd 3&i d BhedrRf o y pepreradesaibgecinpgerript isghe ResaPRRS 2,
wWeer elftesal d animal is a vertebrate. 34. The kit of

claim 32, wherein said animal is a pig. 35. The kit of
claim 32, wherein said virus is PRRS virus. 36. The

kit ofigcl afR130f RS Whetdh ChiY BEEP MDYl oRPribed afBmino
att enuat ed PRRS vi rus.

acid sequence present in a C-terminal portion of an ORF 5 polypeptide of a
VR2332 or RespPRRS PRRS virus.

25
39.  The kit of claim 35, wherein said second polypeptide comprises an amino
acid sequence present in the N-terminal half of an ORF 5 polypeptide of a
VR2332 or RespPRRS PRRS virus.

30 40. A method for determining the immunological state of an animal with
respect to a virus, wherein said immunological state is that (1) said animal
received a vaccine version of said virus, (2) said animal was infected with a
naturally-occurring version of said virus, or (3) said animal is immunologically

naive with respect to said virus, wherein said method comprises:
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37. The kit of claim 35, wherein said vaccine version

is the RespPRRS vaccine. 38. The kit of claim 35,
wob@eesscai d first pol ypeptide conprises an aP@TUSHOH/aR21550

sequence present in a CGtermnal portion of an ORF 5

pol ypept i dg) QBnthtME% ¥4 sQﬁplB%BPBB§nﬂBB§1tH b rﬁ‘l’& gol?ﬁed)tlde

The kit of claim3 wherel n said second polyp
conpr hedss cepqitipps Wbefalélselldé"é‘lﬁ nelypertide fosmpe fifsh t he

N-ter g& Rgﬁélgtl @Mnbgcgys% g?t':w@h Q%gll tff 9 sé:hft VARG P s

RespP RRS vir eterm ning t
i U n eAnerdé, abieresy satdeﬁr@tfpomemme nampwes hn mewpeai stquence such

Vi g usthavvm,]%sal& lﬁ@dedagslmm k@&in%%rsr%k%&c sm; srszfﬂJg%d sg;@ﬁrst

sald ani nal received a vaccl ne version
(2) spolgpephieraid antisodiasimede eghinst $alid saturally-occurring version of said

nat ur %lnksyb ﬁ)cf:s%Wfljls{}%l;)C{)g#;tfdeon of said virus, or (3) said

ani mal 1's" T nmuno y’ naive with respect to said
Vi rus, V\he(rbklcnntgetmg arsectoh(bebrn;ﬂﬂﬁomsada(ua)al wint axbhdig a

first an a

ot S LR8O o Loy Lo shuROluRePLLdS

albir sd;lymh;}qoapﬂoodteconmiﬁx voidchn a'nﬁhtrdyevf pweisérit, veithin said second

anti bod

oher Spie el R oo DBk e i SRR A requene

sequench tistaitibotiat madd dghineti sedl vaeuiie: v@gitinttsais &irek bind said
“vacci ne n.of said virus, bind said rst ) ;

o vt R Bhtholle’ HRdetedisy Aldhabigi§ occuring version

n at ur af dal)d- Gae ldb gbﬂﬁnd/saf&deéﬂhd@f)ly@éptﬂe Mind US | bi nd Is, ai ?

st pO Yy e tide cont ac on Ssa e ro
s Jﬁ d ani maf® ‘Fﬂ‘mé swacep%a%a%t ot e G esshes PR
wher etdémgsiat ﬁld&ﬁ@ﬂ@@ﬂ&&dﬂéb@ﬁ&d éfeait @EdFRd polwaﬂwannbody

pol ypept| de: antibody conplex with an antibody, if
pr eseFMPIGE tvhernsthe pressaco Mg {1t ipalyPenid: anpodtspemplex and

SeCOoNthe Padsyite PE bdkesce SMIYolypEStidR AnBlHdY Qodpled indRAtee HaLsaid
such that antibodies nade agai nst said vacci ne version

of safimg| iecravadisaild vaceing V§§&§‘rﬂ§ seﬁg p/ylbsetypq:rg@ thgpyesence of said

ang i baglk S&yﬁ@qge ﬁ%b&}séonfp%x%a aielab@énbe/of%‘algwoh@g
version of said virus not bind said second

pol ypeglypepade: aﬁ@o‘@wmwéftxee@lmﬁ@ thii gaig) prigiehwes infectgd with seld
of sajgyfaily-StcuPHAREMN H8aid Mk Q:QVwEéP&P 'tkf%’&b@ﬁ&’e $M8id first

presence or absence of said second pol ypeptid
ant i bpelypepdaptsteodygearndixand the abseaseelseidstcond| d first

pol ypg&%ﬁéﬁ‘ﬁdéﬁhfbb&%’o %ﬁb&éat&rlﬂit*sm aﬁg&iﬁﬁ 'i}ﬁn%uﬁ’cL @9&119

secon pepti de: anti y conplex indicates
s3p d naive w1th respect to said virus.

41. The method of claim 40, wherein said animal is a vertebrate.

42.  The method of claim 40, wherein said animal is a pig.
30

43, The method of claim 40, wherein said virus is a PRRS virus.

44, The method of claim 40, wherein said vaccine version is an attenuated
PRRS virus.
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ani mal received said vaccine version of said virus,
wherein the presence of said first

w@odogpeysso de: ant i body conpl ex and the absence pET/E820d5/021550
second pol ypeptide: anti body conpl ex indicates that
said animal was infected with said naturally-occurring
version of said virus, and wherein the absence of said
first 4i)ol yPeepnéthiet ofghith B0.dyhesaimpdid xacaine versien sskeRespPBRS
said g g@d pol ypeptide: antibody conplex indicates
t hat sal animal is inmmunologically naive with respect
to said virus. 4 1. The nethod of cIain14O mherein
285 d v\hﬁlglr g&ﬁh Salt%)&/ c?t{cia%ﬁ rélatv‘s‘za'herem sa1d rgt Ir)‘r(ﬁ fj detci%)mgn(s)%s an
cl ai mdbo amﬂdeegnenceswsdnt\m tha@ tesmaalFPﬁFﬁSf ¥ OBF .5 pﬂ)l!y.peﬂfhb ofa
met ho el n said vaccine version is an
attengggéﬁf$ﬁ$¥?égk§y@§% "™he nethod of clai m 40,
wherei n said vaccine version is the RespPRRS vacci ne.

46. Th hod .. m 40 mhere

oyt | abhecn Bl i froSRlyimmetds camaripes n

i an g ganﬁotaerdmbqiahcermésémoﬁ tha IN-faRfrinbl lﬁ?o}fﬁﬁ@ﬁﬂ:g@o?fpefhde of a

V e virus. 47. The nethod of claim
V\Iﬁ&gépn %Mﬁs P8ty pepti de conprises an ami no

aC|d sequence present in the N-term nal half of an ORF

5 polégept|de of a VR233 (F SpPRRS PRRS vjrus. 48,

A sub8%-ant  SPISENHHPPIEOR iﬁPéBtE d@vw&meﬁaﬂ?wldaﬁ?ﬂ%w%eﬁ Y

sequepRRS AfruaNBRRpopéptige B irdenitat yRetFRKES WBfus NSP 1
fragment of said PRRS virus NSP 1 ﬁgl epti de, wherein
)

s&? d PluRsREfe, Whered) wig fmementis srsete %mlma agid sgsiggsin

in |epgpd. 49. A substantially pure polypeptide having
the am no acid sequence of a PRRS virus NSP 2
pol ypeptide or a fragment of said PRRS virus NSP 2

pol ypgpt i dg ,suwyth%ﬁubu%@myﬂef)@&rnaoﬁ]g R AR Gd seﬁﬁlﬁse 8t

am no acid residues in A substanti al |

our o BBRpipt Na 2 el pergdt A g ol REEUSRHEAISER a
PRIRS ¥61%t13§%héreﬂpéa¥ﬂ%%¥degﬁs Heatér tfhﬁlﬁmiho ch,ld ?éidqes in

PRRS vi fus 4 polypeptide, "wherein said fragnent iIs
great@ﬂg@han 20 amino acid residues in

50. A substantially pure polypeptide haVing the amino acid sequence of a
PRRS virus NSP 4 polypeptide or a fragment of said PRRS virus NSP 4
25  polypeptide, wherein said fragment is greater than 20 amino acid residues in

length.

51. A host cell that expresses a PRRS virus NSP 1, NSP 2, or NSP 4

polypeptide.

30
52.  The host cell of claim 51, wherein said cell is a prokaryotic cell.
53.  The host cell of claim 51, wherein said cell is a bacterial cell.
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l ength. 51. A host cell that expresses a PRRS virus

NSP 1, NSP 2, or NSP 4 polypeptide. 52. The host cell
wo@boosloadsso 51, wherein said cell is a prokaryotPCT/T81005/021550

53. The host cell of claim51, wherein said cell is a

bacterial cell.54. A nethod for determning the

i mmunol ogi cal state of a pig with respect to a PRRS

virus, wherein said i munol ogical state is that (1)

said pig received a vaccine version of said PRRS

virus, (2) said pig was infected with a

nat ur 8.1 yoAcmﬁhoidrfg deermingng thd 1rrsmim$loI§REaS‘stazé ofuspig o4ith (Spect

S%S g :a?Il)JIgI%SI m’eryggerelglg?l 1r|rn¥1%nhogl \{cea(l)#a tégts(?)(es%td Slg re%givgd a

cont aedcicing version s taidBRRS eirdsy ar)saﬁdlp@ vais @nﬂmtéd’lwﬁh 4 hatedally-

I tid d
Dol ypaRb e PBiImer5°F PRES VB JpEh Fidntdbmialeisatiprave

Wit h aith mpdadnm:bmd PHRpvias pwliereilbdidl indthe @ cenprisest

sanpl e, ein saidfirst | ypept i de. copprises a

anmi no aci d(e g 8&‘?}%%1(5’% afirgt ﬁaTH§g°§ﬁ ’lak?&ﬁj‘i‘”él%a chﬁﬂifﬁf‘%‘s‘inder

?ao d Vcﬂﬁﬁioﬂ@wﬁ&gﬁal s@id fiodt pSQg@éBRF&ﬁth fiks® p&l!ymtl&éﬂtrdlbody
irst tide ti bodi es al nst said

nat ur &4M X’EWE}L‘J P ”l“}@ gye r?fﬁnto?"ﬂggﬁﬂg EFQR%WHI?’ Jdetsinggid first

sai d f)¢1y;sdpu@@&dmﬁi@§§ AhQmifddciTRBiened $udH that RGOS HaTHRIgSinst

fromsaid Wi th g second pol ypeptide under

condi f"i‘%}‘&?c\ﬂﬁ FIEOR o5 SHHPRIES Wirks YR spddpstinabypeRfidgandy

seconghtpeli¥PRALd HaindithidRREYaIGVIBIA wrélsh SRR s
if_present, within said second sanple, wherein said

s &% onbing s1i¢ HEsh PIREPERTDI | ses an amno acid sequence
such that @ptbhedings sm@s Reth sﬁ@b% Nl@?&é&@ﬂd/&ﬁ}?eﬁﬁhe
of said PR S virus bind sa second pol ypepti de an

ant i bBflesgondifigas ye%rplﬁﬁld%ﬁoed pelyrapHq forratpeeidg

versi 961{;95 tl§@érglbgmn‘gﬂéx%ﬂ‘% Rbody Meresd, dvﬁﬁ?%ﬁlﬂsecond
pol ypepti d and etecting the presence or absence
of sapanme, mremaﬂﬁﬁﬁnﬂw@wmﬁp BYHRFISEHFANERO Agid) sqaHence

Ph&S ERch it aﬁﬁ%@x@é’ﬁla@é agafbida RGN RALHRERLL @RR virus bind

anti body co wherein the presence of said

pol ypequd segen lymm?,ﬂ 208 apfitedicamdde dpeingrsadiantiealyfocgurting
secon SRl

sai d g?rg% }e‘g%ﬁ/% S a| 3&3@%’?1%25&3%%?1{0 ﬁ%a}fb @étgd%dgr@RRS

vi rus, whelckidateeting the preseneeeor gbsegesi of sdifl fisst polypeptide:antibody

R L

sab d porgpleva svhereinetbe prisance of sswlifast polypeptide:antibody complex and
the presence of said second polypeptide:antibody complex indicates that said pig
received said vaccine version of said PRRS virus, wherein the presence of said
first polypeptide:antibody complex and the absence of said second
polypeptide:antibody complex indicates that said pig was infected with said

30  naturally-occurring version of said PRRS virus, and wherein the absence of said

first polypeptide:antibody complex and the absence of said second
polypeptide:antibody complex indicates that said pig is immunologically naive

with respect to said PRRS virus.
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natural | y-occurring version of said PRRS virus, and
wherein the absence of said first pol ypeptide: anti body

w@e oovphesss@nd t he absence of said second PCT/US2005/021550
pol ypepti de: anti body conplex indicates that said pig
I's immunol ogically naive with respect to said PRRS

vi ns. 55. A net hod of redu0|ng backgr ound si gnal an
assay’x apa’bF@thﬁﬂ ofjefleing bgkgspind S!ﬁ“glﬁ YHASPA c?ﬂ?aé’ze ‘?fn

SW Neg3R iR PRRYNRELINADSREAn ASFAY sERITB VW IReSn G&NdsaG | ng
a solid support conprising PRRS vi rus Eol .ypepti des

wi th emRIisesfonECtsigfrld Slspapra corRRTHEL Iy iPRlypeptides with
treat éawsvaﬂé Sod®, 5 RePRE Esnélmsmg tRa %%@ial s86d tht Wl a
at an€ val ue greater t han 8. e net ho
cl ai nblgekingyiedition At ekl dalpe-Eroatey foan 95:0 gr eat er than 8 5.
57. The nethod of claimb55, wherein said pH value is
greater than 9.0. 58. The method of claim55, wherein
sai d pH valheangthodgpfelaire 55 Higreimsasl Pl galueris gragisr Hod 8
cl ai m 55, wherein said pH value is greater than 10.0.
60. The met hod of claim55, wherein said blocking
st0 ut bdn i Bhemdthkod o cleim Fhevhesihendd o velpaisresT thap8lei n
sai d blocking solution is nonfat dry mlk in PBS. 62.
A solid support conprising PRRS virus pol ypepti des,
wher eb% s altt rahadcbisiaip &6t wheeein saidpll selugisizreater H1ap OIS ng
solution at a pH value greater than 8.0. 63. The solid
support of claim62, wherein said pH value is greater
t han 89.5. Bk méfhal cfelaind 58 uphposit said pld valberisgeeatenitand DA
33' d pH value is greater than 9.0. 65. The solid

%)port of claim®62, wherein said pH value is greater
t han 80.5. Bie mdhel cfalaird 55 pliposin sad blotlangsobRionwhmillei n
said pH value is greater than 10.0. 67. The solid
support of claim62, wherein said blocking solution is
m | k. 68. Thig mahédofSlpnacs ) wiadeit bad blo6ang suheioaiinnanéit dry
bl ocki ng .sqlution is nonfat dry mlk in PBS. 69. The
sol i d“‘é%ﬁ'bgﬁg' of claim62, wherein said solid support
igpa plastic plate. 70. A nethod of increasing the

ability of a pol ypeptide, at edtoaslld

PO bl Cup el BT bastis AR e o Sabtosor GoiBR Stif sotie
sai d gRioAaS ‘&Eméd Withg bleth@sdlitiog abapd valat pdatetippos.v.
with said pol ypeptl de and a |lysozyne. 7 1." The net hod

of claim70, wherein said polypeptide is a PRRS virus
pol ypgpt i dhe solid support of claim 62, wherein said pH value is greater than 8.5.

25
64. The solid support of claim 62, wherein said pH value is greater than 9.0.
65.  The solid support of claim 62, wherein said pH value is greater than 9.5.

30 66. The solid support of claim 62, wherein said pH value is greater than 10.0.

67.  The solid support of claim 62, wherein said blocking solution is milk.
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72. The nethod of claim 70, wherein said pol ypeptide

is a PRRS virus ORF 7 polypeptide. 73. The net hod of
W@ k@sovIB8) wherein said pol ypeptide is a reconPCTEHS1005/021550

pol ypepti de produced by cells not infected with a PRRS

Vi rusgg 74. 5@1}10? : i . i ' .

ant i bgsdy iTs};Qz}%hant i ?%I%%tslal\% ?Ogh%rgfnf%@g)ﬁ%glgggﬂ% ?%o%??nfat

75. The mik indBSof claim 70, wherein said | ysozyne is a

chi cken egg | ysozyne. 76. The nethod of claim 70,

wherei n said pol ypeptide and said | ysozyne are

cont aé?.ed Tietshlig siipgors of ¢laimsaZppbereinatid solrdgupporbis agllastic

Iesast eyl of said pol ypeptide per 1 ng of said

Iysoz{/)ma.' 77. The nmethod of claim 70, wherein said

| ysozynme and sai d pol ypepti de are contacted with said

solid,support .at. a.rati.o of .. least. 1 ng of sajd .
Iysozﬁfe plgrm eihorqé’?b et &ﬁgﬁ)ﬁleo taipalé'.p%.%e ﬁ“%g?‘i fq a solid
SUpPOktppom Kpiehe iwith aRPRRBod) thasbipdd spjdeiplyipeistiie, satiah&hdd
said solid.support was contacted. w t PRRS Vi rys

ol y LT RaE ey ag sy B bt e air s bppme.
ch@ai m 78, wherein said polypeptide is a PRRS virus ORF
7 pol ypeptjde. 80 The lid su rt of .clai "

wher ei¥ salf %ﬁﬁ%‘gﬁraiuag& whereip %@%PHJWFBH €158 pidle
produg&ighdpyideel | s not infected with a PRRS virus. 81.

The solid support of claim 78, wherein said |yso2yne
is a chicken egg |ysozyne. 82. The solid support of

clai 78, THweh&hdll ¥alaiin N0) wikesh bAepafstpadd il a PRRSAMIBORF
are contacted with said solid support at a ratio of at

| st 7 ROWBERYFe.sai d pol ypeptide per 1 ng of said

| ysozynme. 83. The solid support of claim 78, wherein
said I%soz"}[rre and sai d pol ypeptide are contacted with
sai d 2ol i dlksuppbrd ofglaing 7Payhesripfaidpolyregtide is a gryompingst o
| ySOzZyaBpdpalic frofibe@by 88s QoPiateyRERhth dPRRS virus.

20 74.  The method of claim 70, wherein said antibody is an anti-PRRS virus
polypeptide antibody.

75.  The method of claim 70, wherein said lysozyme is a chicken egg
lysozyme.

25
76.  The method of claim 70, wherein said polypeptide and said lysozyme are
contacted with said solid support at a ratio of at least 4 ng of said polypeptide per
1 ng of said lysozyme.

30 77.  The method of claim 70, wherein said lysozyme and said polypeptide are

contacted with said solid support at a ratio of at least 1 ng of said lysozyme per 1
ng of said polypeptide.
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78. A solid support comprising PRRS virus polypeptides, wherein said solid
support was contacted with a PRRS virus polypeptide and a lysozyme.

79. The solid support of claim 78, wherein said polypeptide is a PRRS virus
ORF 7 polypeptide.

80.  The solid support of claim 78, wherein said polypeptide is a recombinant

polypeptide produced by cells not infected with a PRRS virus.

81.  The solid support of claim 78, wherein said lysozyme is a chicken egg
lysozyme. '

82.  The solid support of claim 78, wherein said polypeptide and said
lysozyme are contacted with said solid support at a ratio of at least 4 ng of said

polypeptide per 1 ng of said lysozyme.
83. The solid support of claim 78, wherein said lysozyme and said

polypeptide are contacted with said solid support at a ratio of at least 1 ng of said

lysozyme per 1 ng of said polypeptide.
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