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VACCI NE COVPRI SI NG AN ATTENUATED PESTI VI RUS BACKGROUND

OF THE | NVENTI ON TECHNI CALFI ELD The present invention
woeb@etias2oto the field of animal health and i n PCT/EP2005/005377

particular to attenuated pestiviruses such as bovine

vi ral diarrhea virus (BVDV). BACKGROUNDI NFORVATI ON

e VACCIRE BB RIBING ARK KRR VIRUS

mnrldmnde Presently known virus i sol at es have been
grouped into four different species which together

BACKGROWND QFTUSE WNVENTEG fam |y Flaviviridae. | /p
Bovine viral diarrhea virus (BVDV) type 1 (BVDV-1) and

TECHNRQRFIBMPV- 2) cause bovine viral diarrhea (BVD) and
nmucosal di sease (MD) in cattle (Baker, 1987; Moennig

The pmdntPinargmnmn rclatd99Q ; th Hiedd oft amaimal hwgﬁ)and Th epadiiarilayi ton attenuated
of BVD to. 2 ie significant
pestivigpses é‘?cgr‘?é QV’é]te Vt‘ﬁgglla’érg%af Vlﬁsﬁgﬂ%ﬁfc sequences

(summari zed in Heinz et al., 2000) which are al so
obvious fromlimted cross neutralizing anti body

BACKI@%\QUNWE@R@%TIO@t al . 1994) HI Cl assical sw ne

Pestwtlrgsers e%r\é o%aglg’ab}( gsg \Qntsc log 362?%% 1c ggrét(r: %é&? o\fl £ 1§1’als in many

countridd Olve#l @w{deiCPrdsMay kin gwa ndn alﬁfanlﬁhvell%il gr'Bhp@i nﬁt) four different
al ., 1996%6*{ IV Border disease virus (BDV) is typically
species wilisd tpeethgidapn aﬁ@g%@é’éﬁtnfbﬁteéé@%fé‘@’a‘%d{l%D) After

i t 0, t
/I i%@élﬁg ‘}3{} %r?r%itsﬂ%%%}db orn t frat a e vvezEtiL{ andt%}g% f%%v 2) cause
bovindwfriledienheaaBoDimahd tnieesA ndsegseMVIED ih hoattleh@ akyr, Ql@ﬁ’keMoenmg and
syndrone is. best kn (Mpenpi.g and mann, 1992
poe 0 gl S VIR, BT s s o
s1gn1f1¥z'irftbtﬁﬁ§re}’1‘?és t&hS '1%\%& &f %%ﬁ &\%eg?ﬁﬂﬁ%aﬁedﬁﬂsli&hi%t al., 2000)

arity i ng cap a d 3" poly(A) sequences.
which Et‘fealm olatiogehomeing pdesoss mautaaltxmgy‘cmtlﬂobéy reaofiorat{Birpath0Q@l. 1994).

gias% %Iggtiet I vl nﬁjﬁt(bgﬁ};{b oth‘rTIBn gﬁt?ﬁ%%‘o@?[rg S/&Jrgg 3s re%ponmble for

classicaf E\lvﬁlle%vé’}r@iS‘F) ro@'hog CAbRAS @3C) @I‘VISeﬂﬂtg ahd IPI Bl B8 Thiel et al.,
arranged in the polyprotein in the order

1996). Npro C— Er as- El - E2- p7- NS2- NS3- NS4A- NS4B- NSSA— NS5B- COCH

( bach and 001 Pro ein = -1 OF .
v gg ela tsgasglvhrus éﬁzg?]ﬁﬁse cal pr i &e mns%le%,rér,ld %qfsgsnlaorgtér disease (BD).
After hﬁ@ﬁt@ﬁﬁ@tnf&dﬁdﬁ@fﬂﬁ@bs Wmvrﬁ@smﬁnﬂ}hﬁtf@ﬁé&i llaxtibk @Sn be born that are
virion as denonstrated for CSFV (Thiel et al

19
weak ari oy differes| anarmaltigsamapgrvhicieshes hgiry ghaker’ éé/@@tome is best known
(Moenﬁgj@agl%@?%@%?%gﬁﬂ%l Epa1b§9§(§)r gets for anti body

nis et al., ’1988; Paton et al.
1992; van Rijn et al., 1993; Wiland etal.

01990, 1992). E | acks a typi cal nchor and i.s
Pestivigses ét%%rlalkewgf?gﬁﬁ EHUEss éwﬁ\ﬁ)ﬂﬁs@ Strﬁtf{ﬁa BEpIRe hjpositive polarity
lackm%% hSy’ chpl ﬁ'cllJ F”r ]?612 s@ﬁ‘t?ﬁn@&e rhE SR %e%gnfeQ:oﬁmophﬁ)ogyﬁﬁ@m of about

ctivity 1994; Schneider et al
4000 antindiasicls gtinglrise td_ﬁﬁﬂ)qleaﬂage pmdut:tls by cof andh lpgstemammcprocessmg

involFigérlllat shhcrh SRR THECTRH BPaEp ST Bigeq L he polyproten in the

order REEEPCE-FIF H1\W-pY NSRS - N4 AN AR - RS 5 ANSIHELIVYE A Lindenbach and
between the pestivirus Ens and di fferent known RNases

Rice, 2301 p| Ryateiradid=fcaregar C@Sic@lf@ielnB@mCht}@fgllqu)@ﬁﬁelébESerE«leﬁﬂld E2 represent

uences co dlne resi d

straon iU EGEE AR B MR il b PP REYE LRI TCUE a b gy . 109

This all§6Shdl@s ifie tfoe BIMBVPEQL z&idntooé 1€ s&SEemAETT Weresfouad No be targets for
resulted in the destruction of RNase activity (Huls

antibody ngytralizatyggiDonisetyalq d 8% drrtest ettarte§892nﬁaatltlﬂh%t 41nt1893 Weiland et
the genone of the CSFV vaccine strain did not
influence viral viability or gromh properties but |ed
to a virus exhibiting a cytopathogeni c phenotype
(Hul'st et al., 1998). Simlarly, Myers et al. showed
that an RNase negatlve vari ant of the VI ruI ent CSFV

. Al £ . o r 1 o
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I nproved attenuated pestivirus, preferably BVDV,
shoul d especially (i) not cross the placenta

woOherssi@i2oes and (ii) induce an immunity that pPEYERR®S/005377
viral transm ssion across the placenta and thereby
prevents pregnancy problens |ike abortion of the fetus

Lrthmo ersistently,infected hqgst such,cal ves,i
o, 15000 B lecRy b der e S BRI PN e agtble amouns
from tREAYENES cEilg-this prefeUimaeBédnatdpsAéd e eadbit TRINastVRB46y (Hulst et al.,
(BVDV type I1) bﬂ 2 Serum neutralisation assay

1994; Sgfaricidsr k@ 1989DWingiseh ¢halFil§96)3 The funciine of fhis pammagi activity for

. assay aj nst 93/ VRV, . . ent
e viZRRRAEE Reiotorat R Hhe PRl SRR e pipsonce of o
stretchéb bh af@sh&8d{ consetvail Hatvaden tht postivimid &€ dnd whigeremskridwen RNases of

sequences in_the sequence listing attached hereto are )
plant asgengal etisiny Batafdhess canservad seawacettap 2 hijidgisdeyfue (Schneider

0 KE- Az e :
1 S SFSESHOI% o S L S BRI SRR ot o o
vaccin¥lskkinBesUd¥a g ehel destiecSiof RN 4ctiklitgHIBH dtlcbiNat DN SSERtroduction of
I D NO 5 XIKE-A am nQ ﬁlci equence SEQ.I.D NO ) e
these meptapons iNtErgeRBmEQLd %E%ES%%C@E@UP@ ot ifengs viral viabilty or
I , o . 3 =
o RS L R PR B oSS Bk 199,
SimilaBFQMdYefiCet 410 shiwite GalNcih-RIDpE sagguen ¢eri8EQL| the NGuleht CSFV strain

KE- C- cDNA uen S ID NO 12 XI KE-.C am no acjd
AttorJfiief o ViR BRSORRRY KRV | R/ERIPER Fna it eQuftt showed no
topdtHBEE AT ABndt S ANESych-Petarl § ted pestivivirus,
yop preferall)qély ?ﬂc)) at%nuat ed BVDV, wherein at |east one
mutation is in the coding sequence for glycoprotein

N S P

NP rdpiad6its aonSituc@iral Hi@tdRNESE hacprowate/adtisty dint @ldaRes itself of the nascent
gl ycoprotein Ens in addition to the inactivation of

polyproteen (Higihott s i 9% ) Wiskpishermdloall 40P hyprasamahly glready dirng translation.
o] N . i Yol t X . . .

= oL 06, FRLTYEODS 00250, 500015 FOLT Bt O s ptiain

(Trats¢les @t bls, 1998aRakheyliatwed shesh ithit NS, sqprehber mbdrferésnwith the cellular

attenuat ed BVDV, as descrj bed above. The pr.esent o
antivirgh dekepsco P 7K (1 SPhee YR BASZEd 16 MO thEdpiRine system within an

: OS1: i .
e FPABE 2, R0E000) S04 ) OB SN BB 1ot atncsion
of CSHWY &t comsqueoopof sisletiane the NEN getee@Iqyeseti ali, 2O).

preferably BVDV as discl osed herein. DETAILED

DESCRI PTI ON OF THE | NVENTI ON DEFI NI TI ONS OF TERMS USED
Presenk BVHY RESGREsPTdOMe Bekvefttont Bed araaédiest BVIDVt Meections still have

present invention it must be noted that as used herein _
drawbackd (Oirschins eappek®98Y Yacaines ageinet the wtpgsiadl BYPs1 paovide only partial

ran", and.; " .incl ude : e c I
procei B8 % B L SRR F B Syl R0 caves
persisteX@ PhBcted 6fig enttnt BVBVBYVIBOLA e laidd99s Ridpadl et ¥1.,01994). This

such BVDV, reference to the "cell" is a reference to )
problegnis peebahbt duecte|the geatiantiganig£ivaitity PRwpebEYPR AGWA tYR 2 strains which
. il ' : . in .
oo DRREGR0h Sk LB, AUER BBH o eSSBS Ten o
al., 1996y.eMiasthaveodloen] samibodieanpaigs @pe dosmamd Yailu b bimslt @otype 2 viruses

by one of ordinary skill in the art to which this

Ghdp%%@%ﬂtﬂ%ﬁ“belongs. Al t hough any methods and material s

simlar or equivalent to those described herein can be

used in the practice or testing of the present
Vaccinesvemtpirsing ateuptedfar kifdd matukasdsr, vidgvprotesns exmtessed in heterologous

materi al s are.now descri hed i [ nent i oned .
expresBp GNEES i daTh s He A 6k Vi e BRb AR APl sea. Kitiea

pur pose of describing and disclosing the cell lines,

vectors, and net hodol ogies as reported in the

publ i cati ons which m ght be used in connection with

the invention. Nothing herein is to be construed as an

e - o, " o - L, e
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6x1 0 6TClI D50. Thus, said attenuated BVDV particles do

not cause diarrhea, pyrexia and lethality and thus nmay
woeoasgi@tkoin a vacci ne. Inactivation of Ens as BEE®MP2005/005377

herei n neans RNase activity3not significantly above

the | evel neasured for noninfected control cells in an

. RNase assay describ d I. N er [.....1999. " Not
Vacc“éegziﬁﬁ?t}v@ ‘1"%/331% éqr Bl %&%’F“ﬁ%@ﬁ?‘éedl%PB?'“Ynl%}}ﬂ%ﬁﬁé’g?‘s‘&?mlogou“y
expreé@@&‘ t/ft&' prSt%Hs?aﬂe'i‘n(%@ oFfYRERerRTIAYivaTaddaRs il B cfficalVR YepSduce a full

9, neans for exanple, that the RNase
proteca&t llmmulye r@pd)r@Q@V@mmrthQBW@I@Gr@éaﬂJ@dartt&) t he noni nf ect ed
control cells. Inactivation of NprO as used herein
means the prevention or considerable reduction of the
The sBUSRADIHsik NBTURE el aiohN6F BVDWidsyd @ 1ilpracdiyes is not known. These
mutation. In a preferred enbodi nent this nmutatian
vaccn}@sealélmugho&tte@@ﬂgql dee apps ‘Pféfﬂ]u awgcipted Witk safeby dretdergs. The vaccine

Vll‘llSCtS rEréay crggsr}{xé Efﬁcé ? yf gfe%g arlt and dl‘éﬁi E&/E QR [e%ﬁ Q‘]? @ﬁﬁc!ﬁymamfestatlons

in the (209a&)d/od the ﬁﬂﬁuﬁtl@ﬁsfeperﬁlhtenﬂlynﬁlﬁdteMailm ’ﬁferéipfd) thm(ylmhﬁinot be applied
allow the cell to nount a nornml interferon response.

to breeging hesds H’@t SPHA Pregaant cof'sh EFeENANY WY BYVe 9 lae ept separate from

vacci 't‘éztStCQtﬂ‘éetl E?ﬁec‘? nﬁ%fs@ss ahfl emgﬁnl%taﬁé AncGhadd fHBREdI PRl Furthermore,
term na protein of the pestivirus,

revertpte e atadeﬂuytedﬂwB\H))MDVi posparserioud reagtsabsibnEer smiventicedlly derived

stenuefad e HCRBAE) REPLE DA apEY sh B0 SORBHUBR L gl passaging, the

molech}® (Qf paso&lel'l niseira. g&ieﬁ@réﬂﬁﬂhﬂgl@f e aft@ualery i rE#dind Amknown and
and rabbit henorrhagi c di sease virus are

reversimderth(t wdelaSWIICbt}@@eSEmmgdlsﬁaghal s" as used herein. Any
other simlar processing signal known to the skilled
person that ensures the generation of a functional
Becau'éb to2r iRk NlpoRthndeN8f @n PEfRIcalE aRbadafe ab seelbas elrefabRegrdphylaxis and
the term "processing signal". "Protein C' or "C
treatmgnbpfe pestivial infeqsions.elhare 1§ BE@E PRedeon improyeéstternaged pestiviruses,
such ae Wﬁxﬂ r@%%%@fg ﬁté@ffo%hl?dueﬁﬁg o lu{ﬂﬁ%nlg& fal %ll( J@é Qbfined basis of

€ Ca or co

attenuBfiéd @Jhﬁblﬂéarp@lsb ibei distiaish& i @aﬂmbgedﬁcp@esiivngs@n silthas BVDV, as
context, may alsq relate to the "Protein C' with
well ag £OMBQEHS a&ﬁlva%fma%. QEPER TR SAG R PSSHEY IpEmuC S BVDV.
nmut ati on of the encodi ng nucl eoti de sequence. A
,,fragnment™ according to the invention is any subunit
Therefafre,athgotegimicdleptobtben mobedyihg the questnn g}n\teotioﬂn g@s to provide improved
attenulaqr%:\g/re;gétlgggqs éegeeui'ahl%/t gtlflq%?lg%eg gﬂ]&\% Utssal %‘rea% r'get:d IVz%ccines Such
impro%&Y Qﬁéﬂﬁgteﬁrt%sﬁﬂﬂs &)Fé?&raﬁlgVB VeV, GR6AAE:s &15]1&”65 h@@@bss the placenta
vari ant' t he nucl eoti de nol ecul e accordlng to
themselveemd 61) 1néuoa anuisirewti fydbatnpt eantd élrwlma@htnpel@s@sg@s tf@ placenta and

thereb?lrpgf:y C%ﬁeﬁ%k}ﬁrtlﬁ?@ Zxﬁ(g]%ﬁ%{n%{qcc}f Itﬁg?er% %1%1 gogftpemstgntly infected
host siE @F+k &n BeCAESOBVDY fnketbAvention. The term
, functional variant" also includes ,,a fragnent”, ,,a
functional variant”, ,,variant based on the

R SHFSERTPIONYE R AR o7, chemeal

Fig. 1 Geaur® he@eARitiin dpatiseNYod& @xebangpsll) del eti ons or
i nsertions., Said functional variant at |least partially

Fig. 2 Seruam Aeutialisatnnoassayi aeinshBEPBYPY PGD function as an
[ yeven exhibits
Fg. 3|S‘%%§12§%1§¥%1|s%}%¥3 ag%g%é?\ﬁ}f{'ggﬁ: ossegg,@II bi ol ogi cal
activity that is substantially simlar" neans with
respect to the pestiviruses provided herewith, for
exanpl e, that said pestivirus is attenuated in a
manner described herein and result in an
non- pat hogeni ¢ virus suitable for the production of
live attenuated virus, which loss ability to pass the
placenta but nedlates an |nnune response after

S - e
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defi ned above, wherein one i munol ogically active
conponent is a BVDV or of pestiviral origin or derived
woOnwm@aizoucl eoti de sequence that is nore than POQ¥EP2005/005377
honol ogous to any known pes#ivirus sequence (sense or
antisense). The term"live vaccine" refers to a

A sl Sa S SR ShO S Yl PRC L HaE 20l LA, i e

also nﬁ‘rﬂp%ﬁ EwhdiBad ﬁ@%@guern@ésoﬁnt%@ s@({d:én&pﬁﬁﬂgt MROAS] RGBROCRE Yontinuously
referred to as j uvants' ke e.g.

numbeatdiwithowtrihg/ dieleird degionsiar@maho amd oodwms. oi s or ancillary
nol ecul es added to the vacci ne or generated by the
body after the respective induction by such additional

SEQ IDAUDANeNt SYIRE echNi Refedcest ricted to interferons,
i nterl eukins or gIr ow h factors. A "pharmaceuti cal

SEQ IDA%P&si t i okKIeLsidN-elPNf segepsicet s of one or nore

QPO Goi SERERRRARIUBRE  he o gani sm i ¢ 1o

SEQ PO St ergIKE-B-NAN-adNAr gani sms |iving in or on the
organism The termincludes, but is not restricted to,
SEQIErh?

OB ot | ¥IIR-AamnineAcikiearese as wel | as ot her
§td tue t eve certain other
SEQI%%Qectlveg}kk%A but n%%ﬁdsg%@eébé processing
SEQ IDIMOIs,  stXMUER yminstaatd deqgnee f easi bi l | ty to
adm_ni st er h%ﬁ conposition via enteral or parenteral

SEQ IPRPes such aminp A SEAHIENCE nt r avenous,

SEQ IDNGATUS C Uk AfE - SNBRULAAE Q43 se%&EE@der mal or ot her
suitabl e route, tol erance after adm nistration,

SEQ IDAROridl | edXHIE-€abldNpeldiArseqesice One non-1im ting

| e of ar maceutl cal conposition, solely
SEQIgﬁgﬁlfor %@ﬁ%%&'iﬁ? B¥Fposes, coul d be prepared as
SEQ]TD(qu\QS Cxi@wéﬁma%cﬁi&@ﬁa@&ant of an infected cell

culture is mxed with a stabilizer (e.g. spermdine
and/ or BSA (bovine serum al bumn)) and the m xture is

I W dehydrated by ot her
Wﬂg égrmﬁwvc%ﬁﬁ%@l&on said mxture is then
The preSdty fH@he6h tdlatadiveaidsudied gestlsrﬁ)hﬂu@ eprefeBibly tﬂw&ﬂhﬂé@BVDV wherein

buffered saline)) or non aqueous sol utions (
at leasp g SPEHON 47 i coriBa swYeRas; Ty BhEgProescE osaaﬂ@t %ﬁstmether mutation

kbt
i o UG SDTD S0 i A0 LB MIBOha A1 e
activitg hesididge i 2¢ytoprotéineEE] &i mﬂdmbh toathes inapti vasion gbfy t}teeérypothesmed)

found_ that pestiviruyses, é@ ticular B

\ V c
immupggpQIUAg c AT IEIYY e HIBR IR &Y byl henfTEaLY glﬁ@as'to methods  for
attenu%ﬁjgg g@ﬁg@&ﬁsq shifh THREHE QHERSE WABRE B atxpitteﬁhé’tg@ Bééﬁtvf—‘rhy preferably in

east another mutation in the codin
an atteequed EEDVo s Npsaoibatiabow e Tk quresohty invertits: fustheamdse neldtes to nucleic

vation of the RNase activity residi ng i

wcids offClst GO EREY TeAUF PO h BTy Fabfias ajpnuated BVDY,
compdsitfonk FHY RAEERALY @nhiH@iRCink Wttt MiateSpedti igud, PrdfiaBly BWDV as disclosed

I mmunonodul ating effect in one aspect is indicated but
hereinnot limited to the indicated function for one

pestivirus in an exenplary manner by Ruggli et al.

(2003). A pestivirus, in particular BVDV attenuated in
DET A ED HESCRWTION IOF PHESENVENTION i on may be

advant ageously used in vaccines. Said attenuated
DEFIR@’PMNSWTERW YIB INIHE @Eﬂb@tipqmw ed BVDV now

provide l'ive vaccines of high inmmunogenicity. _ .
BeforfSthlemrnmdrrg¢13tS of the messni mvpmls:m i mugiabe neted Hat apasE\VBREin and in the

h Lo T,
appen%%gé’{a g% %g%gtuiaaé gn ﬁﬁn g gg ap Ega;p ﬁrﬁglﬁ‘lc@:dg éﬁﬁfaﬁ égtglrence unless the

placenta This is exenplified in a non-limting manner
for BVDV in exanple 3. Furthernore, |live vaccines with
defined nutations as a basis for attenuation wll
all ow to avoi d the di sadvantages of the present
generatlon of vaCC|nes e.g. the rlsk of reversion to

o R T . Y o
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the amno acid after the position nunber the

substituting amno acid (del indicates deletion): for
woxermlieo1 H300L neans hi stidi ne 300 was subst i parae2y/005377

| euci ne: Sui tabl e nodificati®n of the glycoprotein Ens

are for exanple, the single substitutions/deletions:

contexé%{%grfy d %éth%%gfs%éThg E%Séé(laﬁqep% g%é"en%t%g%B\aé g%%llﬂdes a plurality

of suchiBAghv /F848¢telte 34810 isHB3ARRMeNY bad bPMotBAIS 288 ‘é&uivalents thereof
insertion of V), K348R, WB51P, WB51G WB51L, WB51K,

known\Bs these tskledoinbthe astibandi sauforgnnleisedslned ; otherwise, all technical and

. .H300L/ H34 K348del / H349del H349del / 50dgel .
scientii Jas e e bV b st GRS B IS R M Rt byons of ordinary
skill iRt drbe tvhichltBisdel&iioatelongd 8RR gh3R0 datthéROf@Ehaterials similar or

- K348del / H349del| / G350del . Nunbering is according to the
equivaheis | osthess spichibed diciris «qilebre asest BV PEptice @ tasting AE the present

v 3 SR ORL L, B SO MIDEES 0] WA oo

mentigNet ofidréifbame gimaomoraied aeteth $gqudaeaje Al thet berpose of describing and
. above-listed nutants were at | east tested as o ] )
disclogipg iecqeilJmessiesiopy: apdmethasiolagies airepsted iniieapyhiisations which might
be usel 1€ DIeRHEGH WA thOHVERRE N‘Hgﬁigg'h e isithBe RERL %%Qlan admission that
glycoprotein Ens are provi ded; tor exanple, by
the inv@@ti6dl GO} ewtitiedio iastedate ugindistlexrdby eirtue af privsinwergtos.
It should be noted, however, that according to the
present invention, at |east one additional nutation in
The PR AN Gk ARed et RFEQIEUII MemBELEthe@bRld PRRAAYS, including
nmust” be present. It was particularly found that
BVDW éISStV ard BP Vs uhibin thatfaoily faviidded. st i di ne resi due at
position 346 (CSFV) or 349 (BVDV) leads to effective
i nactivation of Ens and therefore leads to
The tePAl tCSTN AR MsddSRIreiin RAGE ko lall AlirukésVBel¥RERE BESpecldi€of classical swine
present invention denonstrates that pestiviruses are
fever XugKCEF Y hin e genysdieseirmnwitipin shefamily A lrvutidaras e
activity when the histidine residue at position 346 of
the viral polyprotein (nunbering according to the
The teﬁfl Bivaved ??mldei&ﬁ@n edfeisD Wl Alifusgst beldngirgeo s@éﬁyﬁb%’i@d viral diarrhea
. al .. ..1989 r.a ositiqQn 349 (numbering according . . o
vires YD LN (NRY Deieh b R PBVDPRY- DMBylar €cts. Aftivirus within
Y L i Vi, . . te .
the farb 9Ty SR AT gl L2000D, The BXRY ot BYBYY GRET Spains and the
more rebantlymscdNired, B VB Vdybe Rexticairibhiisplaypsoafiee imiteq but Histinctive differences
. i nvention also . relates to a BVDV according to the
n nucie% OGN AEASFHICOEESd mutation in the coding
sequence for glycoprotein Ens is a deletion or

substitution of the histidine residue at position 349.
The teEmefNTOr &8 wpderitood Abtein reldes putthe fives rroteiny encrideéd byf the viral open

racin, B BRE R e ¥ o S RO it o . 3
Virol. (6ETNE8M0S30{1908E BWIRérchehiewt ¥or kviddl. 548U AUV E9ONEr Gaid term,

i n an exenplary manner; m nor changes can possibly be .

dependipg AR thecamtFrérmpealsp velaigdo shayigamenng bt t #BINPJeifsiaftgr mutation of
- ' ' I [ - QN .

the enflaitefiuTlck Wling® Qb InE EpARY SRS s R RANEE boihrpein itelt.
“Prote & Queice®siaingBYDV-" r&ltés wothk golypetldd@lAAPEId CTiGitandsad “NP™”.

L QRHEWNKHGACNWYNTEPW and t hat of CSFV Al fort/ Thi ngen

SLHGA WPEKI CKG and/ or LOQRHEWNKHGACNW YNI DPW . Thus,
« 7R GE & RALM refaRE 1b MEALEQRotbi B ) pi &3ntsQ @ru@t\é%

accofc{jl?ér%gl trg the i nv%ktclg{g%, }ﬁv%esglngﬁég)i&d rrlrut ation \s{)cmm)omnt of
the pestiviruheirpodiThip! segyei?0e). H3F lagky e oyrict] enemiEase amobor and is secreted in
considlgrgﬁ]gtsmed%ﬁl ?%ﬁg%sﬁﬁlgﬁgttghdg%p%e%g&%%ecoﬂéﬁqg?%l? rrepgrtgeed to exhibit RNase

LORHEVWNKHGWCNWFEQEPW  These sequences are representing

the putative active site of the RNase. The seguences

SLHGA WPEKI C and RHEWNKHGWCNW of the putative Ens

active site are even nore conserved across

Y L I
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and wherein: [Npro] relates to the NprO portion of

sai d polyprotein, wherein "x" represents the nunber of
wearmosaiawids of the Npro present in the pol ypr ®CEiER2005/005377

[PS] relates to a processing signal selected from

ubiquitin, LC3, SUMD I, NEDD8, GATE-16 or GABA(A) RAP)

i AL S, S5 SO By BRERE 96l v

the tert! élgccb Pote A0 W&E&ﬁ&eﬁ%yﬁbmusﬁn@% sprétB® 5% ihl R@lications. Said
r? that ensures the generation ? functi onal

term, d&pem;hmg paltheofortitrs, Bap rabpene}alte toythe n’&l}taﬂ@é “E™0 prgfeie pfter mutation of

the encgﬁg&i?thgogggos?g rer%géso%gg (gf\?\ﬂg 8Ha &;cﬁezseeﬁh rfce_fol? §a1'd protein itself.

“RNas® ra@ﬁ@’%s 'réb'sﬂdlﬁ% gn %lyécﬁ)rditéﬁlsEm” feratBStPHRSRNA cldatageetdt]vity of said
relates to the conplete pestivirus, in particular the
glycopqu:;p] iett. éhepity 9% |t1}qog1@@@rﬁte§;(]§eﬁp hy@qol}ﬂﬁ RVA plfe term “inactivation of

e RO SRR LERRB! B 0B3RBT B Sl o

modifibd) gghﬁ%ﬁ@VEﬁb ty/ RydrbBize RNK lab doim@areti eo cieer tromydi fiedriwilal type of said
referably, the glycoprotein Ens in said
glycopfqlielﬂ@rn] is mutated, in such that the RNase activity
residing in the glycoprotein Eras is inactivated. The
term"any other protein present in the pestivirus
Attenupddry pragt sttenuAtBYPEstpatug pr & EDR" paredlet esuted Hemsin rittans H2at there is a
. .r7, NS2, NS3,. A, NS4B and NS5A, wherin glycoprotein
statistigaily gl BUICREREr WEAEH s VHP GBI SE BTN, PYBATS or BVDY
part1clé?sb<9fv 1.‘5?3 P és@ntsﬁlﬁgnﬁd?latw}fe%n RINASRreRGdd bi) ﬁa@ﬁélé‘d Bﬂn% Rttenuated by a
coproteln Ems Is inactivated. Preferably,
methoqb ésstcnbed bergini, andpwiltlitypd pestivires B\@V@é/bmmqsgcrqr@ wihiieh sald attenuated

ot ei.n. h t mitated exce
pestiviity/or D A G R G LR 2ot P AP C R Ry, in cas
of BV@Vt @r WiartRer $rofig anll GethAltid ahﬁna‘mﬁlf&%@wﬁﬁ theCsedngd Eﬂse preferably
with a mutation at position 2 of the Cprotein (N

6x106’1|“(2i@5@ dhusf sa) attenpateq BYIV pagicieredoneot reuemirinaeRwatip and lethality
t hen” (means no NprO specific amno acid
and th\g,rmiy{; u?% %V%%C]ﬁa%\em ds of Npr0O, preferably of
theN-termnus of Npro, are present); if "y" i s =1
(means [PS] is present) then "x" is 0 to 168, q}s
Inactivagomge o s pec .wsqc@ heyigim &1egns RNase jactiyity not 1%11%%% above the level
Yart o 1.,
measul%a fgis Pg{é’m%@ge% &‘nggf ?T%lrﬁke)iln a of;{ %b% %ﬁ%ﬂg@ﬁeen%m&ers et al., 1999,
“Not stg@th&taﬁﬂy tabowe meslé‘ifa’limaasured rﬁommmmfeubducomtmlafdﬂ%hn an RNase assay as

according to t nvention,
descrief} 1 AdeXEuFirA- an%erﬁeaéwffslf CTGSIRIC b hE BT afouloh bss tan 150%
Ol &liktea8d EhRACLRY i zed by the fol lowing fornula:
Compa%cfx%er(gfllnet he definitions are as defined above. A
specific exanple thereof is d| scl osed beI ow, wher ein

Inactivtaagn gﬁ;ﬁfﬂg{nﬁéfm g‘j{ege}lﬁ nrlﬁgagagle Ii)rﬁvqn:f\fé nrél e! %a%cﬁon of the

probabld cﬂn%ﬂin@ﬁloﬁlﬁ‘lﬁuﬁg’”a@@%ﬁ}t %‘TnNmeyN%ﬁﬁtlbﬁn@@ a [iﬁﬁérred embodlment this
preferably, the invention relates to afpes i Virus,

mutatlgarpm\temSa@r svnidesably reffuegs the itietarenceneli D, Wikl ths ﬁlductlon of an

el SyPHSEEATI BBy B, AL RIED: LGB ot e, e

inactivh@bh SVNFOwbheldrlos: th&/E€l toembiint agtvdmuliateeferont ﬂasponse
definitions are as defi ned above. Al so nore

preferabl y, the invention relates to a pestivirus, in
“ 1 e
Procegﬁﬁ% S n%ltafl al QI(S%/ R Egl%%(g)(r}lgn&g %lslfé%%lec%gég?g?®%r }’)H% %&igpatlon of a
functidn@l ahteﬁnﬁrad efl t}moCymrbtme iofi tlees peshiairas treefezabdlly oY BV, in particular a

substaRiRe SQEHF FTBEe GBSO ORI abote S MOpbct FLDG OATE-IG and

exanpl e of BVDV i s disclosed bel ow, wherein the
N-term nal nethionine is followed by the Npro sequence
EL and the C-protein and any other protein present in
the pol ypr ot e| n [ ncI ud| ng the car boxyt erm nal NS5B.

o - g, o o o - . a o
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wherein said nutation(s) in the coding sequence for

NprO I ead to an encoded pol yprotein as characteri zed
woyodshie1ool | owi ng fornmul a: MELF-[ C-tepn*], whePeTmPRIVS/005377

the C-protein the amno acid at position 2 is changed

fromDto N, and wherein the definitions are as

I ned above. ref er abl t nvention
GaBAPSRAE AR Bt R FroB Bs TP i L OB R Gycacicovirus
2A and 1915 OErabBiY SRt agit AR R ViARI Ao THAALOM S ) proBessing signals” as used

codi ng sequence for Npro lead to an encoded

herein. pAhy prtlitresimiks prheassing evigned daeynt ke theoiskidigfl rRprsasr High gnsures the
seneab B RE b A il S AL, bgp e in the e

“proceddiiCi@med above, preferably selected from the group of

ubi qui t| n orLC3. A specific exanple of BVDV is

d| scl osed below, wherein the N-termnal nmethionine is
« n in“ BaBE LD sttt drgnent o th
Pmtelg aﬂ%\/eilﬁegrc-?c g’%o?éellnngs % glg?ér%St apr ef esr) g{)&tﬂk , eﬂb rient ot the
pestwnful\/\&ll‘ﬂ(bri QIhmEétadleS%D) EPEWEN (éitmouhdlcagmd @r tche protem of pestiviruses.

t wh d h
s gt o ol 4 A g o o
leotid
omino ol G S1GR f?ﬁgﬁfﬁﬁﬁ%ﬂe@%ﬁ&fsﬁéﬂféﬂgg R s
ubi quitin or LC3 or [Np ]29- [PS]l-[C—tepn] wher ei n

pr ef er abl S. uhi UI ti
A e RErGHRInG 15 DS A0 LTI o4t RSB e i€ according
to the 1§W:rﬁi%naicé dfly sAWERN TP DN, shid@Agdn@hs is dMatdtbrizbdin Hait ke¥orter than
player in protein catabolismsince conjugation with
the DNUbeayering thectaH lengtlk visalgeoemen for degradation via the
prot easonme. Ubiquitin conjugated with or fused to
ot her proteins via the carboxyterm nal glycin can be
A | furklisaeghriahf SytheatdcWotite Whblegtild abcosgiagithithe @ﬂi\&infiaﬁs &$ a nucleotide
Thus, fusion of a protein to the carboxyterm nus
moleculbi wbichi posapsses uas plogicrloAGHYitY rctag ﬁwﬁﬁ%t 8b| WCEH&D that is
ava
substalm?g ergﬁarrgs Stlléebdr?l\lﬁflﬁldg '?ncﬁé&{lefeh& @ﬁ% dlttélﬁtx‘f\%ﬂg% elgﬂeg rm ,,functional

variantfm M&hdﬁdhﬁ,,@ﬁ&gﬁeﬁt £fh funotienal spriaefy esenbtsbaed ohlthd degenerative
protein of 125 am 0.aci ds Isc%gt sServes varuet

of
nucleid WG CPBHSON 1BABICH BPVGHYP orS BB\ rIENGORf VEBEL e £y may camry one or
f pt ; | QaaUfuARRAaY Ql%tth@@éht artiall
el SRR ELL ALE QA 1R SR ARRRYagy s
retainsdéy biologicat m:tm‘aty, _clgaafumge)n akhar mﬁ@ctloas pkone or a Vaccme strain, or even

car boxyterm nus i s .generated c nSLS s, of. »
exhibiE GBDiCs o RO BER 6B H L Lo BT TO AT AP e SRRy similar
means @&PP&g@Jﬂ%'tﬂé’ ledtRanedepioRRledRESA, ifbr Ef@nﬂ@nﬁﬁﬁﬁtﬁﬁ pestivirus is
of aut Ophagic vesicles. Because of this process,
attenugpecbiren mdrmsedespnb¢d1b6r9m pubkagsdf i AL $0BPAhegeRif [VITup éultable for the

cleaved off Db cel | ul ar, prot t
procu o8 i gD, SR, P SARS BpBe ! bShy fo edies
1mmurfeqe®09§§5fte\ﬂvﬁ¢{§nat]@hefer abI y to BVDV according to the

i nvéention, wherein said nutation(s) in the coding

sequence f or NprO lead to an encoded pol yprotein as

{ i f
A ,,Varll Z%gs(r:egﬁgl %1? %eg%qﬁpgrhgl]e él%tdﬁ%\gd{/ El?é gE{QJ e Sgé g?ltaﬁgr}tagmng from the
fact thivEa[d2fhiny amot aﬁdir]may bNmn@dcﬁrd[lBS]sgNeﬁﬂ- differeht anceotide triplets. Said
pr ef er abl % MVELFS -

vanam[ Rpleajt7parpalfy seteng éFS lompabraé%%b@r eV PbRpits] iBagroyed biological
Cterm; [Npro]8-[PS]y-[Cterm and preferably

LFSNEL- [PS]y-[Cterm; [Npro]9-[PS]r [Cterm and
preferably MELFSNELL-[PS] y-[Cterm;
[Npro] 10-[PS]y-[C-term and preferably MELFSNELLY-[ PS]
y-[Ctern] ; [Nprolii-[PS] y-[Cternm] and preferably
MELFSNELLYK-[PS] y-[Ctern]; and
[Npro]i2-[PS]y-[C-term and preferably
MELFSNELLYKT-[PS] y-[Ctern]jand wherein the
defl n|t| ons are as defined as above. The preferably

o Y T LT Y a Y Jr~\ 7/

activity.
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99% or 99. 9% honol ogous to the am no aci d sequence

di scl osed herein. Most preferably also, the BVDV
weaceowvidizng to the invention has a Ens nut ati onPCI/EP2005/005377

according to the invention #hich has a deletion of the

codon coding for histidine 349, and corresponds to

W R RO T AT —
smulartrﬁ'l%le@b{@/ sé%]%@ﬁbreg o Qldl@gléah%ch WHE Mthius), rbﬁ&ecbﬂiah tvdo E¥Becules possess a

mut ati on and a Npr nut at1 on accor to the
similari mueymy; they wieecansiverdde veraith a8 daatntgrmolrs kiedt hageipeif 3ho nucleotide

sequene gt Bt 1€t Ed TEpBeP et W HGEIRE"S SRy nFR sequence are

consid@8l R Aed £sthMEbim afusbip herefred@h it th&abiblegitAnttivity is not identical.
corresponds to am no acid sequence SEQ I D No. 8

(termed Xi KE— BNdN) or is a functi onal variant thereof.
refer | 0 .
A 5L By g VORI OB T, B kB0 o
protem@&ﬁﬁhﬂb aduly &cpﬂ‘cﬁf@fe&hé évestieh Salcf mng@tiown@late/ @y, batndre nst limited to,
at least 70% 71% 72% 73@6 74 75% . 76% . 77% L 78%
substitutoms (FEdacemen ofgq;_a%or 8aya 81&1%60 A8BAITSH -;g%etlgg%re@g%l of one or
severa oﬁuﬁ@o{i’dg%ggg O}%ﬂfé? rhﬁs ﬁko(aﬁgitfé)nsﬁq&?en 6€ sflesl! rﬁ:’%%udes/base
ereln. such functional vari ant
pairs). iAS watd he@#t, nﬂft%orﬁﬂl%' b9Iﬂ%nQd%utaﬁi'@%orge%ram%aapnsg@%refore often

hopol ogous,.to the o ac d se nce dj.scl
the terRiQuRH ROV 05 BHoGT R ABIES TS EH T SHEEOHATOR &F] hers Gugtions. Said
mutatiofR8aEud %uP hredtht WhinIB! (RHR UsuthGQors8in@¥ MR1dEHE mutations) or larger
sequence disclosed herein. Mst preferably also, the
mutati@¢Dvhereoe.di parts of e encmderrg etein sasich TRl RSt aie idsteted, substltuted

R

expres§e@rp&lﬁiégtnﬂ€d@d1t@ tBOEHBEP M he coBing b @nas iSiich deﬁli&ﬁpocﬁﬁﬁptldes are
termed XIKE-C) or is a functional variant

desired; he pas Ofit mN’@% tlisploare of Bieyinyangign ag ps oRVPMOMNccording to
the invention has both a E s nutation and a Npro
mut ati on according to the invention, wherein the codon

The tefAdivA@idedrashisst indiohe r06 tosa phisihéduticadecdmypdshmnomaegrising at least
coding for leucine and al so the conplete N r? codi ng

one lnﬁ@glo&glqaéwo@t%? é@mpé&% 5}(1atf18iiu‘i?6d‘8ri§miu”(°é° ca trFﬂngnse in an animal

and p@ﬂhﬁg St I}{’e:éégsé}ﬁ eRt- ad@l%'oﬂal”‘d&ﬁﬁbnents that enhance the
corr spon s to anln aC| sequence SEQ | . 10
immuniotefi¢a ectidi e G aidl N)twwrcompoaerﬁtuAcYacolmalma)_yaadch{tﬁQnally comprise further

thereof. Preferab such a.fungtional variagnt is at
compopge e B e i EhL B LA e Bmpomenc o
vaccindins$) BRBRFHREEGhPeteMARS }S’Jrﬁ&% #bleRherStash éh itk oA as attenuated
vari‘fant 1s at least 70% 71% 72% 73% 74% 75% 76% '
particlés7 ¥ a 8%allgd wpodified 1@m%ac@z%(1v§3% o8 perficRs gaiyesed gyomppropriate

methogsiso/ 8§(0é/ &%ﬁ%c? %1%6'?10 m)crcg o:(lg}?z gt rﬁgotgiar ggmg Ef‘é% M%fb%?cally active

compoflé‘rﬁcbtf laGRding fialy 26 gh§e Qiprd)lﬁaﬁé cl&h¥ats 92%id Bﬁé’éms&fk%subumt vaccines)
95% 96% 97% or 98% honol ogous to the am no acid

where@eaww@@w%ar@smm&demer seesgpngrthp| Wholg paficle or the growth
culturets c%?x%w% su\éﬁl aé:a?f;élg%%ﬂ(gtn glélggﬁ@c:?@o %u%%’fb&%ﬁ}; %gsp Yeelding the

des1red mtdra(@) dﬁl’ﬂiy@@hﬂhieﬁkt prfcedsbeinclndanyy am:{ppdmralte ediphktien by use of a
a COI’TpOSI tion corrprl Si ng a pest i vi rus,
sultabls e RBP BBy SR Begteria. {M5ECts. NPRITBAN i other species plus

option e L S PR EO ou o Bfluction of said syntheic
proces(esela thk mlrﬁehmewglmg}hsza@hae mcdacﬁtcw ¢adorBo e 6 ge(lelﬂ%h)atenal using
.. .18t h ed. fk Publ % The expert YaUse kno

suitablp ﬁi@?’taﬁﬁ?t&a PIYRSHIBSi E‘i Splide Sreazony ga fe&toe may ECmprise one
sol utions. For preparing a ready-to-use solution for
parenteral injection or infusion, aqueous isotonic
sol utions, such as e.g. saline or correspondi ng plasma
proteln solutlons are readlly avallable The

. o " e
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intrathecal routes are preferred. A nore |oca

application can be effected subcutaneously,
wonvosadexmal | 'y, intracutaneously, intracardial PgT/EP2005/005377

intralobally, mranmedullarly, intrapulnonarily or

directly in or near the tissue to be treated

or simpj %%)ga@s;ht/ In\égr_s e‘il?gli? %e Wﬁc elglélgp?se S egte Fl')gvre]:el (yxe term “vaccine” as
unders@bli er%trélﬂ €ieP Svae&n& hgr t\feﬁéﬂnﬁﬂnhse tcB gﬁ@lﬁi@oﬁitiglcﬁiés substances and is

accord I nNg to the invention may m ni stered once or
administeredr far thé rpusposal efoindneing ré spe@rﬁq gnd fagiive HBPEAEE againgt a disease

v G b 4B B OBl IRt doesvirs. i

particuts® ah@fat@nRsd IBVDVS as ides@ivetli dstial cBMey aﬁﬁ@@ﬁﬂurrﬂ@n@rmhat may be
the invention in the manufacture of a vaccine for the

transfepred pirgivaki wia aratempletivenies agaipdhg iMPEIOLCAT Heen@Hs, andsometimes
also a ns{ étyglemrcgﬁ{/ Ir%%@?{sdrgéng&{ii g&uiﬂiace@@gp He 'ng@g otnaf%?er??t; b vaccine as
define CAAE SWigeinlite ieldbbgiaild actind cognfoaentas p@iDVlotr o8 pestimiral origin

partlcul ar for a BVDV according to the invention, or a
or derRpdgimLa TPURIGERICTSH TS Vo AR 1996 dGTSIOgls to shy known
Gs@Ci d code, fusion nolecule or a
pesuwgﬁg%{ﬂ%é?é {%ﬁe\%%@%f ereof. Preferably, said
poI ynucl eotide nolecul e is DNA. Al so pr efer abl y, said
pol ynucl eot | mol ecul e is RNA. | n le
The teigh s YASHDE g%fa OBV HTRRA SEEERE ! 1%18%4 18 31%8 ar, a living viral active
conpprises the nucl eotide sequence of a functional 5'-
compo %gyor 3'-non- translated region of a pestivirus, in
particul ar of BVDV. There are several nucleotide
n e.art. which JE

. k
Additi ‘?‘5‘? %Sﬁg&iﬁnggt%\é\e?@%cet r1|ﬂe émfu%‘lhy ATEP et | CS&S%{E% C uﬁt € co gﬁ'lb{sreferred to

as “adijuPint#, BE@E'gV hlﬁlﬁﬁmﬂhﬂq‘?ﬂmkﬁdrr@ﬁ&ﬂrdildﬂ@rtoﬂs ohenql@gendlecules added
i nvention, havin | east one nmutation in the codin

to the swaqeien oy gﬁfnemm(b%ant@e hodyedféar Gaaepprectine 1@(8)&{19@ by suc% additional
equenc S: [ tions
compoR 4TSl AR S AL e RS e
activity residing in glycoprotein Ens and in the

. inactivation of the immunonodul ating activi é% r esj.di ng
A “phpgmapitipal cggpgﬁ?;‘p@% g5sentid]ve £9RSisks: OF 008 T PO 1ngre ents apable of
/ YRR Srfisael ik §€Rd f
modit e o R Bl g B o S g o, or o
organisgenBaink if\oc es HieomrghidsmPTTORBB inGtides, hut{8 18t MeBicted to, antlblotlcs or

GenBank A cesslhon No,. r AF0O374051 Bovjne vi.ral di arrlﬂ a .. ..
entiparghery o4 VT & ALTRABRISKSNS SOy ASErbBS pHE Rsertaft bGP objectves
BRrhite 8] rc@%k Bl steanBankaGeesehdhliNOto administer the
like, l:rll—‘&/l\/l[gté%ml St ral % SD%%S\ICB GenBaEiil Acce?gl on I\Io{\zjo
compobiB6 ¥l dntStat ai parOFFraNCBitesGaisBan lorAcingigsiseh iNgavenous, intramuscular,

1TJ634791 . Bovi ne viral rrh i N .
B T . L —
releascRBRANKs. Me@DaLIRHit 18%%23% ﬂm&embalwﬂpasﬁlen Sdolely given

virus Strain A fort GenBank Accessi on
for derpomg@mp@ppwncwm be prwa@ﬁﬁg&ilmﬁe&@ﬁhgﬁ@um@%ﬁ Qbrqn infected

cell CuFbW[? lgo?gg% ?f%rs‘;f: b@% ?gg &R@n&n ank Afe gessn onH@leumn)) and

the rmEcZﬁ‘@?ﬁﬁibsa'diﬁnﬂwtlyﬁphﬁ%ﬂrﬁirdiehydlateddnsothex:methodg Pioort foevaccination,
invention relating to the codi ng gguence of hﬁ;o anp
said mpxtgreds theg aeidraed| TadBIFRUS 518 SHHCH BB (PRospAYF RYtiptersaline)) or non-
f , t is able to
aqueols o ER [ F oIRGB pnE Rt bl ut]
pol ynucl eoti de/ pol ynucl ei ¢ acid coding for a
pestivirus according to the present invention.
Furthernore, this person is able to manufacture an
attenuat ed pestivirus according to the invention.
Mol ecul ar nmethod for introducing a nutation into a
pol ynucl eoti de sequence, cloning and anplification of
sald nutated polynucleotlde are for exanple prOV|ded

Y U o, A NN PN o o, A PN A
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functional variant is at |east 65% honol ogous to the
nucl ei ¢ aci d sequence di scl osed herein. Mire

wonedsanabli e, such a functional variant is at | eaSEPZO 05377
71% 72% 73% 74% T75% 768 77% 78% 79% 80% 81%
82% 83% 84% 85% 86% 87% 88% 89% or 90%

prscrSTREONTRE RN, 21 S0, “suah Tunct i onal vari ant

is at |east 919% 92% 30/ 949 %.. 9 % 97% or, 98%
The solna%tcb@@@bweotetfﬁécq% @é‘l’ e 1%1%‘% VSBZ’%WC CERpgLay the ebodiments
I preferably, such functional variant is at
CharaCtFI?%%ngbﬁW%{er9 9% honol ogous to the nucleic acid
sequence di scl osed herein. Another inportant aspect of

v USSP BRI (Y BT, s e more ey

attenmafBdt 1'1198d1'1cnn§ Nele 5P Sho SR UASAGEe EQlin@bapemiedfoelycbp®tein E™ and
an | east™ anot her nmutation in the codi ng sequence

at leastf moth‘dm miutagoyentheatoding sequetresior WoF L}.gh1g]é@ ably leads to combined

1nact1vri1tg3nngd n%&iag% Iac& ﬁtglfrteeélrdgldg e rgeyc%lpﬁc-g%l rEenzqﬁ %%(ﬂggﬁ kY t}{eliﬁacttvatlon of
the imRAhEMORINRG LANRY F&Lding hﬁil\E"l"eAﬁ imBunoamodukeng effect in one aspect is
transcription of a wld-type pestivirus nucl eotide
indicaterbbferet dimited do gtq;tpﬁmateg)fu%qt@mfﬁtgo%pﬁtlﬁwn 0N exemplary manner by
ng nutations selected fromthe group of
RUggh&gf‘le?%%ﬁgL, i nsertion nutations and/ or substitution
mutations into said cDNA, wherein said nutations are

| ocated in the codi n% seql(:ience e COdI n]g rote in b
A pestimirys aif A HE1E BY Das aTRpEE 18)2CF9ie 6‘?‘060‘?’ ]t%?% it dpygation may be

advanth %‘6831? B A adcifEs. 'Sﬁfcpatén% }Sbsrtf’&ﬁ"u? appHRuBk said attenuated BVDV
i g the transcription of pestivirus cDNA into
now proiNde IIWeWIatcnmesajf highommnfieeehicop. Hfrpgsinglabthe peetivin:s, in particular the

Regar di ng t he net ha or attenuat BVDV_accor
BYD ViR ey DT SHT BTG B8 S b RS gt #hey do not
cross PO THSH L AHAIES hRATA i s e BT omp: .
cDNA; c¢) introducing nutati ons sel ected fromthe group
etions, e 0 / -t Ui :
Fumhemﬁrsfy‘@n%acpwp%w‘%g c%% Eﬁ'ﬂﬁtnyat tHons gQ?‘\ b§§9 é&r atPcéHPacttdn \Hﬁf ﬁ[bw to avoid
the dish@FAtRLs of thd1@rezoli R eEgh TR CENENE . NGhg |erGﬁrI@VﬁS]nn to an mor
Eras and the protease Npro, d) incarporating the
pathogemit stainp| Adritaeropdvantage HIDRE PiteveTing FAPREOTSS lies i’ therr molecular
di t
unlquegﬁr&eﬁhtcﬂ gz%lfrotg\%o{ror 31963 %ﬂérﬁ’ dsoﬁ'ist%cu@ Sltgf&%{% rafgts étﬁ ?etlt%nhm:@ epest1v1rus in
particuBR G VBN Py dt@ﬁﬁgtﬁsmmdmtﬁﬁm }m‘sutfthtm |1m‘pe1m1k:ukan E\@H from the field.

nmet hod of treatnent of disease, caused ‘¥R} S ﬁtl Vi hrt 1
TherefoaeepTe 2PpEIRT PICSUY TRYRHPRIPRYIHS PHUCPIAIRHPIHN LY i Particular an
attenua‘fé)c{rg %1 99&59('(919 rgtﬁaﬁ(g}?m' {AY @B&ihg @eqd@ﬂé’é ﬁir@glﬁd@ﬁrotem E™ and

VI us or said conposition I's adm ni stered
at lea@l’ar@fhemihuﬂanom dadthe henrdegf sedueacss ot AB1°e Pafetablyasn kmimattenuated

petvisly Bl b S RV SO Sy FUTEAORE huence o

HvBLUds OF idaBBvAtIMITIhORNaSe &tivRl hasdiaf it EBadntsitsaid mutation
glyCOpﬁ?ggl sease caused. by BVDV, wherein g BVDV according to

in the théing reeunco fo N3 lerdso shactigaticreebeaid At Saidh@activation may take

i nvent i e said V. O Si pro
plece DL AR AP CR BN B b iehncr it nClhg 4P 8 BRPED A B N coding
sequen%é“\’i/l?é%ﬁ tHOfufatidss KRQW) niRatddieassdefihedith mer‘defmm ”tsdét&ton such as
reducti on of synptons of BVDV infection suc

deletion riaseréomnmetationk isken Substiafen myatens. M%d’/f%?fagﬁ’afhﬂﬁ@%aﬁon(s) are
to

d‘ﬂemflErratmtﬁler1t1 Eilifl% ¢ 1Ure Hi;go pgbgﬂs? g thddq% e%tt?%%mgﬁt%r ta aét\{(glasne

shoul d not be construed as Iimting the scope of the

i nvention disclosed herein. EXAVPLE 1 BVDVXI KE- B:

f oet opat hogeni city assessment in pregnant heifers BVDV

XI KE-B, an RNase negative nutant of the highly

pat hogem c BVDV type 2 [ sol at e Nevaork 93/ C was

o o g, . r~R I A o I ZARIF 2/ 1
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- Cinically healthy at the initiation of the study
judged upon physi cal exam nation. The health
weoexarsmaiion of the animals was acconpli shed i RCT/EP2005/005377
accordance with the currentil generally accepted
veterinary practice. - Pregnancy confirmed by physica
exam nation before inocul ation. Pregnancy was between
60 - 90 days at the time of inoculation, proven by
It has @%ﬁ SRR QhE gﬁ% teid T f&inis?h QishiFRRIboRHE@hBmBdimer of about 97
regnancy Control Pregnancy was confirnmed i mediately .
kD, wheefimeahi mommhextconsists bha2 T iminogsidsfcomesfoagisng thhe amino ‘acids 268 to

194 of RSB e PR e BB UEL i oPElhgpappe sequence o
the AfOMTERASR SvaiRYorSESFUGE Mallkletin e dierBabREMBL®ata library under
new sterile syringe was taken. Adm nistration_was

accessipe mimbeelD4308; altprmatizelys Bieraming Acigriagectich fey ge B Y3V strain CP7 can

m nj.mze | oss uj i ] ' pak
v et B RET BEe SoRaT R Pl 85 e v i
polypr&¥anineat™ @roteih Jokegsbna s epiesiu® 2tdtowy . Tolol regibeslof amino acids are
fol [ ow ng standard

. d,__aseptic procedures (djsinfecting. ,
ighly b s sae B b0 By e B i Shbr e procins
e I I ' :
scne B AT, 50TD AR 5 SR SERAR 1 BERRGR cryraic
activithdihk €frst repioRdoasistk yf Hef egieniab deudnainb anids thpositwek93yto 307 (298 to

0 oSSRy LT A0 S e o1 SO0 T Nerion 228
357 (3%9%& 866 ironBheTY 'rs{?rfﬁéu 01} &f GRS 3BH/phdthYasc@inplified for the Alfort

reparations Fo Cyte counting, 3 m blood was ,
strain off @8BVeinrMdydraeed]. al ¥% (nafrbering at¢asdingdn the peblishagideduced amino

. sterile_ v I's (Venoject, Ter Eur . u i .
wia ey RE iy SR B TR BB oy o acis o
particule®fim BtieeG8 ke RINEBARALIVIONS, méitiohed@abovkSarsibylooncansdinited to the

transferred imediately after collection to suitable

exact dsiidnl & defined| for the lfqry/Tiehingant sfragn pf ((FSHE DAt jape simply used in an

ol ution .(Na-he in . . l.Ot:.: .
cxemp a5 O EBE R B Bt AW T o orcomesponain
to that BGEBESA ottedBE@RY sudhi 8! ANy iraB VIDE4SBD ¥ankpekttyiarseninpgeneral since

m blood in the bl ood sanple. The c

, nt s ,
they arcahighll Fonservedd Fom epeiyiess, othg thp ar&[}%\é%‘?ﬂfﬁﬁ?wm strain the
coat | iRl 86t Sfledde@h the field
numbe g of gHepH B Bl i FlBRA MO R ROLIORL BFGIPR: the fie
of the afdl@uldr Higlogy of pestivirussewill sy hbndy thebe prederedDaying Hicids by the
' and Day 40, or until all animls wer egat.i.ve r o
high dG@TPR,ST PSP AEIER Of OHS ERISGA U YGBET U8 BRRBIFHG o flsee motfs in the
sequen%? e Dhesxe. B AR Rn-BaD BhepR, WRRia W ESFY Slfe#/ Tiibingen
at roomtenperature, and separated by centrifugation.
346 is Kraticd es posisSemPeofd¥ DY sifatteep7. nt o two al i quots of at
|l east 2 m each. One set of aliquots was assayed for
BVDV speci fic antibodies by ELISA. The rest of the
As a SEERqUase [ iRZ efesantdinybi®d padfernBy Ratettd |a BMIDVT edtording to the
Leukgcyte qountsLeuKocgte counts was determ ned wth ,
invent@ne whkiedT saié writaiondnin-taeceding selusnec far FRYEPERIGiNGe  are located in

e o O LS BB Iy 501010 e

positioh&41 B B6OINBRIerdfS, sik@dniabndam@t (aonina@ncids are given in the one letter

| eukocyte-counts) according to the, manugact ur er'.a .
symbolse dlsnamingaaci Aefors s osition MugTbeh GRS F4F EmiRG & fp be substituted,

| ood £.0: . s r .

the a5 14 IAGPE oo 5 BBEPAE 1FhtuiRir yin ACHAURN M dREes deleton): for
exampl® [H3001_mgeans aistidohar3d0 lva cutatiornyd py boeidar e was

performed under aseptic conditions (sterile pipettes,

handl i ng, clean bench etc.). The obtained buffy coats

were re-suspended in a small volune (2 m) of RPM

1640 and frozen at -70 OCin two aliquots of 0,5 nl.

The residual Il buffy coats was i nmedi ately used for

determ nation of blood cell associated BVDV by

o o L, . e o - . o~
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Necropsy of the heifers was not required. Necropsy

w Il be perforned on fetuses, findings recorded and a
woanel11ofi1sanpl es col | ected as descri bed bel owPCT/EP2005/005377

Post - Mort em Exam nati on A detail ed necropsy of the

experinmental animls was done in each case of death.

Suitabloytpedi NGB! Ja B PP GIOE T et LamPife Mo adle Shestinutions/deletions:

$298G" %%Sbﬁeﬁsé’ét %@ﬁo@pﬁ@bﬁeld?\f@S@@%&d '*Eyotshemogc; R343G, E345del,
Faboratory tests were ormed according to the

W346G) K4 82| H39H0) S1H08, EE&QMSHMWWSW ﬁnmthfeordHé@%sm@msemon of

L N N T S T——

H300L§‘H9£91F’f 'Iéizﬁadkﬁﬁ§49c§a@eCH§4§aet/@iB5®M a8 deFABIOddl SSWB03G/ES0SA,
I'é was collected in at least 2 separate, | abel e

H300KfHﬁﬂ%Kn eHB0AKE H9hp- ndzehe i ririplequidetiinsi o é@ﬁ%@ﬁﬁ&oé@/ G300del,

oSSR ST0RY, NASAD Hoak L pPBHAE oL B qenc o

BVDVS@EPEESIMEE Brugtd BRéEshdve o i@ nfreinteasminue Budalle cénr@pbnd to the
the peritoneal cavity or thorax, if present,

equivalemss egsidies of | therSIS O @éﬁ)ﬁ/T @pngeanaminpragid sequepes e Al the na.bOVe listed

55 P L AP, S ST S A Oons .

Np“’re%b n.|R@sbletr@ardto bf Meipagtivitas glyeomansl BS® aveipeoviddd, ézlrte&ahnple, by WO
| ood for buffy coat, if avail ahle, gﬁ%ood fqr ser u”ﬂ .
99/64608, Bbighliniicarporated berein 3 disHale. It Hovlhbepst Edvqwfﬂlfef that according
£ hfd NoP PG 8@8RLIBsed in furth
tothe ?rege%? rhgﬁ%% égg}ﬁ? Stlgng? g%ﬁ\t}g?#tr@{t%nét or age g%l Tr anspo?et e
detail BflovBampstds ptaem. es: St orage: Serum - 20 0C Buffy coat
-70 C Virus -70 0C Tissue fromheifers -70 OC Ti ssue
fromfetuses -70 0C Sanpl es were sent for |aboratory
It was?ﬁl@’! %{ﬁ ?(gm'aetﬂh‘ﬂ iagidy of B&HsBREIA QF- thd st £6idat at position 346
anpl es “an

the timng of transport were agreed wth
(CSFVt)hE 3P maynmma@rtomffech@ mactp@apn efHagend thagferedeads ép partlcularly

s SRR P O6H 15, SR, G500 M LRALRBI B s e viai
and 00%19 o5 eﬁﬁErPFCiﬁ&eﬁi RithSERHakS aWﬁy%vhéWthb@hé‘tﬁlinel‘i@mdﬁe?ﬁt position 346 of
(Goup 1) died on Day 13 PI (post inocul ation).

the Vlrﬁbmlwmoml tramiherisg paeariingdo threpubbiskad wquence wf &;ﬁFVS ﬁgﬁgﬂ Tibingen
d | d I
s 480, U BT 48 A QOB aPBe e B s o

BVDBYRY (iMélieeLek h1gsionns)) if I@@lﬂeﬁe@ﬁarust isrBYDbE veldele repdesdnts one of the
that the reason of death was the BV

DV i nfecti O&Q
conserRbOPUIENG HAVRISIP TEBENFOA Orfc BN h i EFieHi A4S, preferably, the
1néEOUR1 hlitati he codi
1nvent%€x al%o ﬁtésrf%g%?%g %U&Ic_léﬂg?bfﬂ?ermb&t%)g ?/Ié St tation éra the coding
sequer@B fbglydiprétbin Bi‘itma fleletiors esssubktitwich ofibe ialsgdmeqrésldue at posmon 349.

aut ol ysi_s, d they wer.e esti to.die at ms
Even mO@a%ClBé% b Dot RS kit o Bt asis T s B thg Bonserved B
seque Uﬁr Iﬁ@’E&ﬂ@tf@ﬁ 28Ry f LORFEHVINKEIGRICNNWFHIREWIUkédi@nce of the
aughter exam nation at term nation.
BVD\Grzd@esv iYa)tltiSB prpteiofgivemehent ar arsexeaypbaly é@lantnhle nfinpy Junergsean possibly

be foupg P P BRE R PN of Gsp D€ B P wivd e obvious for an

expertfﬁttﬁé fff%ﬁi | A% &l 8xdriiplBNthe Worefdondinggmian atcfdessqtmms o(ﬁfBVDV 1 CP7
6 is consistent with a "silent" aborti

Wou]dantSHH(RE’V?EHl@TGOaﬁdﬁ@Y BOBHEWAEHGH CRN WNEHW and that of CSFV
ervat i
Alfo B187at |%H§Wan§k§ur a? i'Gh (%T)QI&I{IEm ca SVIV S@’WEW) Thus,

preferSBlPUDE iav&ntiohefhihtett]hed QWa@V]DVCﬁicoﬁiug]m dredinvbetiota yweherein said
post |nocul ation (DPl) when they re observed Goup.1l
mutatipR{skin e cqdEIeE LALRRSE BpElaREeHIE Vﬁﬂ?ﬁ%‘f & Bggusleotide sequence
(XIKE-B) All Goup 1 animals infected with X KE-A
exhi bited a broad spectrum of clinical signs.
Respiratory signs appeared first acconpani ed by | oss
of appetlte and a few days Iater hei fers devel oped

o o o oy 'L NS
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598 Ascites, general oedema, autolysis Died at |east 2
weeks earlier 618 Ascites, general oedenma, autolysis
wOizedh/1ai2ol east 3 weeks earlier Goup 2 565 AsCPCEAP2005/005377
general oedema, |iver Foetus considered non-viable
degenerati on 588 Nor rral 608 Nornmal, perirenal oedema

619 .General autol ysi 6 vveeks eard:|
coding j ndphgs Eﬁgge%?ns¥W§a gkoup FURF el s g&iﬁﬁ #@EKI\%TG and/or
LQRUESANRAGWEONWERIE WdTﬁé‘@ s%ﬁéiﬁe@ar@%ﬁf&éenﬁh@ itheeputddve active site of
619) died several weeks before extraction, and so they

the RNz The somwaéel SHEOBNBEKIGRad ROV NEGHE WY oldhe pytative E™ active

site arg qve&&%%%?r@gf ) gdacg\#g pé%lrr\ét{ls%sh?w%oﬁ f%l&eﬁagﬁ%ﬁlgﬁg 38 Qelates to a

pest1v1ﬁ@Ofntpa@tﬁbuIQQ@(BVDVﬂlwmg a6 heast che beutativisindke eetliag sequence of the NP°
abortions, therefore the clinical picture was nodified

proteinafanér the halyearaicath on Vderainesad (aytaken(Fh i o : egding, sequence for
t mns

asconf e ORS00 B2 R BIAEL Ll (L Uonsid 5 sequence

SLHGIWBEKEKD rab Aoy Rﬁ{EiWNKHGMNBX/EPraﬂambﬂy,Gm 618atBWDs located in only one

borti f oet t 626 Di.ed due t VD .
of seidaequggoss, ANIAIS BTG N (goPae i PRUGHA o BYDY having

Lht; t Pr et E™,
o005 Eesing BB g penv g ahent it
whereipo&hd moutheo(s)Exarhaabiing siqusicotbr Salypdmstelne BKocare docated in the

unt VBC count.i ng vvas i nterrupted Day 26 PI
nucleofif  seAURRTSS BB Mogliel VETPBGT Fls PROAES o LFGITWPEKIC or
RHEWNMBGW AR W OPREerafly PRIchvightd@sns\ediRef0fRed Efffe@sht@snino acids, i.e. are

i ndi vidual baseline for conmparison. In Goup 2, the
doublel mutatlolyi elheiousrié TAiQQNSWBAY bt:ol 11:03%@&60%@ anwalieny inhevo different

tnplettt? ﬁ%ceclgt&_;]ng)e t Va%{%%pg%éds T}ug% éﬁ:"nd nt on( % 0 ?e%e&és'\@)té g%g?ﬁ'ﬁé glq particular

to BVMEChg@Hgtat Dedsownt hﬁutéﬂox‘%ubaﬁ@bbdiﬁg fs@d]uemle ofayte NP protein and the
Ser OanQy None of the selected ani mals had BVDV

glycopspieisi cwbefpmbwymufﬁtuoﬁ@o in thercpdperssaeence dor glyerprptsin E™ are two
Af t f an hei f

a5, B 6B mp by R ANDE BN e L BB £ saquenc

SLHGPWBEKI@ andfud RHEV@NKHGWICNWe Peeffdrabfy, tdneh otnsteti ot i:cmcern a single

period in all study aninal I 2, 4 out of
amino SCiH i Ry S2if SR TEPBE L 11p & nuep bR gat wE s pletygoding one

amino g@ﬁkfhlﬁ thelYﬁ@é}l‘ﬁBﬂg s8 rétek W&jﬁeé’cﬁ%Q R @atRaiaeth BVD’V h&Ving at least
animaf s until the end of e observation period

one mutiatiores$n \timeodlmg/\mquenceepbup ™'t heotein mnGrtbe pglypomqtm E™, wherein a
Det ecti on, by Co- Itlvtlon Buff pat s BVDV

single GRUE{B In ORI griBupe t Fon o7AUGRFSs SLHGIWPEKIC  or

eNwWs summari sed beI ow Al'l sanples were

co-cultivated i medi ately after collection, i . e.
W t hout freezing. Animal DPI when BVDV was detected

As megﬁoneﬁeﬂqgggl 61§tf_nluatﬁi% 12\795 Seﬁ pg%}g%%g b?lgthgégesg&@wgexgmn having at

least of n@&ich @kfe 2oding ledﬂeﬁ&u@f ﬁl@@b}oﬁpro'fé’iﬁ ¥ eﬁ&m&leofodﬁa‘g[éequence of
virus in the dead heifer and the foetuses is

the thesNJ TRt feiv dVHSEs B el ATt PIAFIFRAY VDI ik Yalionef the RNase activity
RN e ro
o T S 2, bS8y B i

Inact1v@t2@n B’f &ﬁeﬁﬁm"ls GthieNat 1nmeeﬁﬁmse§ 98 pRrteskn BOOVipS Zhéd§ecified formula

Pr esent
described more in detail below, wherein between 0 and all amino acids of N are present;

ubiquitin or LC3 or another sequence serving as processing signal (e.g. SUMO-1, NEDDS,
GATE-16,GABA(A)RAP, or proteases like e.g. Intein, picornavirus 3C, caridovirus 2A, or pl5

of rabbit hemorrhagic disease virus) is present or absent. In case a processing signal is present,
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588 Not present 608 Present 469 Not present* 619 Not
present NT = Not tested Sanples were co-cultivated

wonnesdiiedoel y after collection (i. e. w thout fPeemEPR@F/005377
except "#" marked ones, fram which only frozen sanpl es
were avail able. Summary of BVD rel ated clinical and

| abor at or ta Goup 1 i.mal Concl usi.on B . 526
the codiNSHBERES ShiiE YOI G PERAL D JEEHES IS ORro b CegrRinal end of he
(remailéi?gzq%tséi@fhte? P 23&BVIDRP 9 thOPaskfiRAT 4 rdé@ﬁﬁ%‘ﬁl@iéﬁgl pfesent, any

)* 615 C'inical D abortion - (foetus)* _
numbeBYDamboracidsicodingdoul” pGN"-morin@agids) nidyolest pregent. 62 Gasdineprocessing

. due to BVD + (foetus) / + _(heifer) NI: no st ed . .
signal @150 PATTET GoRUT R P! VARG 80 AIPSTeCL) “gytgterminal amino
acids, BORP® bR be frbRat, Uso fenbBfinEipee) KAdFWMVeab 0 deRfsd. Furthermore, other

non-vi abl e foetus + (foetus) 588 Normal - (foetus) 608
than thxdo Erfalimutatidngeasudipclosagl gvvealsbredsbang fofewlhish has to be present in the

. - . - * F _
s BRE1G TR 3 RO R B Rt Bunces o e

pestiviﬁﬁs,sﬂﬁfaﬂtibﬁaﬁ BVEYY rody 2éniei Anendged, Ke: Brel ot prietgiedNér may also have
animals. Ten pregnant heifers were selected froma, i
mutatigngrnosseg deg Neterraingl entgs thy Gupsatedy Asnaberof enqfe peecitfic embodiments
oo ' jal: one was inoculated with Xl KE-A
aSduw?%gbggﬁgfkaf#ﬂﬁyﬁkg-B'virus strain. Heifers were
bet ween days 60 and 90 of gestation on the day of

i nocul ation, Heifers were nonitored fo resence of . ,
Thus, 416 BHEROTES (5 BT ToA BOPGHIRE! RPN, “SGT TR dndte invention,

i ULl RnphSiar hatdoaPRELgte Bl 20 RadM 88 MRb&d polyprotei
Whme%%%kﬁ%?%g P%§n1tﬁe gniéﬁ%@ foF serol ogy, antigen POLYPIOTEIN 3
charactieized by te fallowisgifoenidhood cel | s were counted. The

experiment was term natg s atter infection.

Non- aborted cows mereﬁgﬁgﬂgﬁﬁgﬁgﬂ?nﬁhe ut erus exam ned

%ﬁqwggghected. Foetal organ sanples were collected

uring routine necropsy and exami ned for BVDV

Kpfection heppresenc f. f | . infeacti.on_; h

NSRS P SRR Bl 3Bt AR Ry g mumver o
BYRYa¢iab ot @d NPOWrddenttialthd polypbeifjunber of BVDV-rel at ed
abortions and the nunber of BVD positive fetuses at

[@ﬁ!j PR BN ﬁk&e%'ﬁ% i1 £Qedib® PR NuPLAREL 13, SUMO-1, NEDDS,
clinical signs characteristic for BVDV'infection, o
GATEHeN ar @QAB AR APhdmwdteassss llike ognintein, pioowwading I ocaadovirus 2A,

t enperatur.e after chall enge were eval uated.. T Xl KE- .

BT E 8 phhae Ble R Ams e sl gl Al oMhe skitied
REAthienesss BYdchelafbedf 2Rt Nafsmira Qﬂﬂie(lllﬁﬂj‘teih.heY ” may be
foetus was observed in the XTKE-B group, too. Therfore

% 0, whigh Imsagoihel nepcessig sighal ispaesent/aF 88 S PIsCRROrE¥s may be =1,

Nas e e 0 1Y) f | i ' MPLE 2 BVDV
R R bl B e P B R E Been N 2 ot
i fers The Npro gene has. heen, shown.to, be .
{5 ey 3riies 10 Mo e egivieary Paneng Somplets BVDV polyprotein
t ip10 . . _ . .
bR RERFE Sl i@ludind W bapelet Q0) $0RHEHNS aPY fcr RtciF)ent in the
pesswiusg, padyprotedn, ofint hagiquiast énn they BV ntpetypeoteion including  the

SRRy PoBF SRS R SETE e 5 P AT . i
subRyiRk (R RRbse ack9R¢ iresﬁﬁ% in Bk Mcoprafl@H™ idMaéharRl Ph€term “any

wanted to investigate, ether the del etion of the
aqtbgrarrotsiy preesit it engssdvissdiohypretetpudide V| redsotetn” gelates to E™, EI,

| r t I rd ct fetus. in Ntrms .
B P, S REOS A Gl 8 it BpBRRRA ™ s mutatea
reeabsy wagisclebel deihr(ee dtoec), wh kudhetgt the FONAe cle@Vigy residing in the
PKANE40OA according to standard procedures. The

g reoprateing Erutiannagtinaed) digfierabdy, ohe wesivijged imgarticular the BVDV
tenplate for in vitro transcription and the resulting

CcRNA was transfected into MDBK cells as descri bed

(Meyer et al., 2002). The recovered virus was

anplified in tissue culture and then used in the

e o - Y Jr~\ 7 70 VP P~
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Rectal Tenperatures No abnornmal tenperature changes

were detected before the inoculation of the aninals.
wohersiiavmwases of el evated tenperatures neasur eBCafEP2005/005377

the inoculation are summariised in the table bel ow

G oup Aminal ID Tenperature (0C) PI day 1 1583 39 9 8

1621 39. 1438, 39. g 1585 4g 9 One ani nal . .

agre H’tglff;’ ”éﬁ" E\Y&?%%P basriperRapigreVhish dspet 18\”6‘[5% CXEFRY f% amino acid

égﬁ‘)% d;ﬁﬂh Q%hl@l??s éﬁ%ﬁ’lg ¢d fBmE8¢hH I\QFI‘BBfEforEeQ@ferfﬂaf isAgk ‘§§rh@ ds [C-term]

ay 8 or enper ature val ues al ways returned
tuo mthramhtaﬂam alepasitianikoff ibé Copvoregn Mainstead @Rdet e Counts
Some | eukopeni a was observed in all groups between PI
iflay'sisZ 0 (rfiean§ e [Bﬂhtxemrm)‘than‘ixﬁﬁﬂ @ toM 2, limatng realNt™ ¢@cific amino acid
% eduction in , bl ood. cel | unt wa
) todiayno ga%v%la » PEVERRLREE %f‘olﬁrtee}lmﬁqofté}&h‘ﬁ'b PreaEEND);
with the studyafrotocol all heifers were free of BVDV

I8HYT Bodlildenagad Gr iy geeseridthican X" 1in 0tp A@8; fmeans oUNAt erecific amino

p

kP a0 1 802 P SO B S92 B e

termnation (2 nonths after inoculation). BVD virus
isolation frombuffy coats No virem a was, detected BVD

Also nwre lpgefpeélyattheowvww eléssap & P%SglM]éuss éﬁﬁ?‘é@@i@ﬁé@ BIJY according to
the m\)—é?ﬁoyp{;vﬂmgﬁl 6 H u(a@@%‘\s} ﬁfjtﬂenc@dl ﬁ&,a 1ENP lead to an encoded
attenuation o e I'n conrpar tot e par ent
polypruieirums dﬁhﬂﬁEteAzechhy theefellshimgrfotnoullne h| ghI y pat hogeni c
(Meyer et al., 2002). However, the Npro deletion alone

I's not preventing tra{l’NW]ISgPS}gl[@.fterm]NY93 based virus
reconbi nant to the foetus after inoculation of

Parn(a%?e?élﬂ SRR FinFIVREE BB 2Bl KE- B- NdN:
foet opathogenicity assessnent I n pregnant heifers To
be able to test the potential of a conbination of

se ina n.an eletion.with regard to,
A speci R AR OGERDT Gr OSSPV Co-Ghi o] FATIgR® i followed by
PR ReMbrlofkifl c%%htoﬂxs hé! fehie irl¥RIdPn LS Bl i
the C- I egi %iﬂn\;\l/e%lemets?v\%l | slh?gl basedt onﬁdtl‘ﬂgol nf 1ectl ougcs cD?\uIiboxytemnal
NS5B clf@xee,pmmE@oﬁerablye tRNdseentieg arlales i@uﬁa@ﬂshmﬂq@mr\@mwlar BVDV

dele i on .of n 34 Vi Iy 0
sccordfy § B SRFAHE e SR8 dtont L B BN ™ tead 0 an
encodddWolfréREh astdh@raai@ﬁleml&y o fSReWIRg fednfiga:mut ations in the

regions flanking the introduced changes and their
grow h characteristics iR cul ture. Xl KE-B-NdN
(V—pK88C) a vari ant contalnlng ‘a del etion of the

ete r cept for codons 1 to 4
|n aJﬁTIPgﬁ 5 ﬁ%msgﬁés%kﬁﬁggéjsgtlng del eti on of
codon 349 was chosen for an animal experinment since it

conbined. the desired nutations wth acceptable growth )
Also naqsapgfé@rebhysfhec@vemtwe 15]afgS P 2 PRUEHYGIYD \R&@Ctﬂ@f fs BV according to
0 t t lat expd
the 1nJeHgorr?iZ\%§érglﬁl fai nlxdt%t?orgé)é@n@g ncg)gla ? guér%r@efg% alr\]I:’ %eez}dfté) an encoded
polyprmEﬂﬁaslcha)l(auﬂeatﬁﬂby tierfaid@asiak fyrwila:h an i nfective dose of
105 TCr D50/ ani mal Xl KE- B-NdN (back titration data are

depicted in Table 3. N jpyjcat-tdafja were recor ded
daily. Bl ood sanples were col(fect ed for white bl ood

Gal! H%Péfﬁ‘mer&fmftﬁfns%e(sydeﬁﬁ% ?ﬁgvgpar ation and
sergfogy After termnation of the study foetal
ti ssues were collected for virus isolation. MATERI AL

A specﬁDﬁwmgé %Iﬂésgg\pg]ggv( g/)égnpmgyﬁ%%%a %ne ionine is followed

by thelxqurk @éﬁﬁ%ﬁceCEHrﬁrﬁl h@ NRUpAREinVArfdt &h’?}J bihiet! B%ﬁﬂ%@seﬁ%“ﬁ?me polyprotein
for i gni ficant decrease by approx. 40% bel ow th

lncludlbasﬂeﬂ mbowruem(ld‘é%i@ Henchenpgirpreforablyy 1he mvyentiai w@dt@ to a BVDV
day (day 6 p.i.) (data not shown). Analysis of buffy
coat preparations: Approximtely 106 | eukocytes were
cultured in duplicates with MDBK-cells in 24-well
tissue culture plates for 5 days. Sanples were
freeze thavved tvvl ce. One hundred m croli ter aI | quots

o a1 o T | T o
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The data obtained during the animal study clearly show

that BVDV Xl KE-B- NdN represents a highly attenuated
woi20asgL112om contrast to wild type virus or the BCmEPe005/005377

nmut ant s XI KE- B or Xl KE- ANdNe6t hat show f oet al

transm ssion in pregnant heifers at high rates the

doubl e mutant did not cross . the placenta. BVDV pto
acoordimeKE: 8 RTRNGER EICFeIRgidi RPN GL0e AR EaueFe for N7 lead to an

t |3 [ ' j.ve attenuated
encodeg ol fHidith o3 Eg%ﬁ[%ﬁz é‘%& {hgl??}i}bé%g g%@‘dé% BI VI 022 Tabl e
3.1: Back Titration of ?@gﬂ;iﬁagﬁl e 3.2 Detection of
Virema 4- 00 - sanple tTvETFTaaabbbl | | eee
333...333 Analysis of foetus tissue sanples for the
pndsdseain gre delipiions angasdefiged gfVeect ed = sanpl e
negati veTable 3.4: BA BIVI022 / BVDV Xl KE- B- NdN;

foetal protection study Serum Neutralization Assay SNT
Also n@gaipRgerabd5GheNasention mMe3/tC)a [1BEYViIDSs, Tal padionlab® BVDV according to
_ Serumtoxic for MBDK-cells in dilutions up tQpd:;16 =>
the inysgga HNGFH PABIES PR ENT. SEarite 1ARTRALE (o P cncoded
1 ATnTaRea04d 5PHe b WRkZ.Malaavai | abl e The Serum
pdypr%egﬂntar%;[l%%ate?on lZ}gsgy agai %st NYQ3/Cis illustrated in
Fig. 1.Efficacy and rrgp&«jp_ ekl study Two possible
probl ens have to be frace gﬁ]‘f]fér(lteeg‘g}]d to vacci nation
Wit h att,eaya#ﬁ?d, Vi rus méé ?nti BVDV Xl KE-B or BVDV
>anReviEsreip fpe qefnitions appasdeliged abv€ar a1 pr obl em
concerning cross protection between BVDV-I and BVDV-2.

At |east vaccination with inactivated BVDV-1 vaccines
A spedifficiexuotplppEBE¥MY ishdisdosed drioss ivdiredt tR\ONerming nafionine is followed

oy el B DA PR o5 167 A B8R 8 oot

includi¥@Ghé BabbRRernSHAINSSB CHARS, fannsticbly apaimledtionrelates to a BVDV
i nduce a protective imunity on a broad range. The

accordipgelst the inveREpmf wheaeingssld WEHARE) e eaingswduenes fpg Ne® lead to an

at t enuat ed BYDV- 2 . (N ansm ssion to
encod@ho%pgg}egggs Cég%:égég %@Rg{h%\ggf“&%vg%ggf%r\}élﬁ rates of BVDV

Xl KE- B- NdN m ght result_ i a,l ow | evel of

protection not able to W@%'%Wﬁnspl acent al

infection of the foetus in pregnant heifers. To

aandrkssein easdelinitigisapgsas deAingd ABRYE- st udy was start ed.

The animals (2 groups of 10 ani mals each) were

vacci nated either with BVDV Xl KE-B or Xl KE- B- NdN
Also nidr8pestetabl yd osdgesntibiirelafes supestinatgrin pwitichlad 368 YOMBWording to the
i of virus; backtitration i.s shown in Tab.fS.i\ipm #‘k?)ne of ded
inventione VeFroHR| B RRHRHPID g% Fiec SPHINE ISPRYESE 18T gAS a @0 "an encode

| R, 00 b § XeSBl ok Bl 18Rfy1aNi Mal of the

powprh%%/%sg%%%t eozf cogtrol %r oﬂgp vviltlh m | d coughing for one

day. Rectal tenperat prdf A|E'S - MK bel ow 39 0C except
for one animal of th Iﬁoﬁ@t%’??rﬁ(gﬁée ]control group that

hat, 39.10C for one day. ffy coat sanples prepared
and Wlaﬁff?léﬁh%%ﬂ“l‘%i%%a%&?éeggg?‘ﬂ?sed for the presence of

virus as described above. The experinents showed that

only 5 of the 20 aninals contained virus in the blood
A spedific edangple 2f BBV a didclossddebiay: sviperin theNdemingl nathignine is followed

oy el Rt R TP EhER bR v ptprci
includflgithe BhrbbkreBniNENNS §B EHBAceP itk epieiedibl ! the inveatibe redatés to a BVDV
I nocul ation with white blood cell (buffy coat)

accordpn@ivatha inentorovhaein sgidantiaronat oy tharrenggsgyence for N lead to an
I nof | uore . [, B ."g; de of ani mal

encodgy ol EERERET -3 B M p RSBl 1 T By

XI KE- B (RNase mutant) + ositive (3)

vacci nation wth BVDV@@jggEtﬁ&%HPENase and Npr doubl e

mut ant) B bacterial contam nation in well Four weeks

after vaccination, insem nation of the animls was

carried out. Challenge infections were performed 60 to

90 days later using either a BVDV-1 strain (BVDV KE-9,

o, - S o,
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ani mal s had anti body titres, which increased

consi derably starting around week 4 post chall enge.
wahbEAB1wacci nat ed ani mal s had hi gher anti bodypCirtErPe®s/005377

t hen those vaccinated wi th ™XDvE- B- NdN vacci nated. Al

ani mal s devel oped about the sanme neutralization titre

agai nst  NY93 four weeks_post vaccination, wth

@Bfid‘f}\‘?’éqni"\lglelcgﬁg}notnﬁ W&&zﬁgﬁsﬁ@v B- NdN vacci nat ed

animals. After challenge all animls had high anti body

titres. Fig. 2 shows the serum neutralization assaxJ
Also nagepres¢erallFOtheBYDvition rekates Fp @. pestiviiuswan paréicelar tpnPB VD

. heuytraljzation,as ai nst. NY93/ C ( BVDVz 2)ipr Ly.si
the ingsrtiphu LT SR GMRPo s SRk SERNG: [ \EHaD dh encoded
polypréibiiché chh@Bletih&l bk ysiesvingYaahgd that the materi al
obt ai ned fromthe vacci nated ani mal s gave negati ve
resul ts whereas tranggessi had urred in all 4
control animals (Tabfﬂg.%fﬁg%ﬂusfﬂﬁf}is cl ear that the
Za?x]zi?gv:hlg%?r? gpg\slge\%ﬁ%%ugg t%?et Sas aﬁgfiﬁ%l labéx}é' teﬁgep?s or ,the fact that the

ve~vaccine viruses™. Study No.

landifloterrB8hl JRAkO\BFAROCLprB¥Ms THangeHE- B/ XI KE- B- NdN; f oet al
protection study Table 3.9: Analysis of foetus tissue
sanpl es for the presence of BVDVNA = not avail able *No

A speciff%gr}%\i\e?gf éW}si cﬁsctk%gfl g%l[%(é\}é' %vfhg;reilﬁﬁf.efl\?-rterg'%%} %ie;thionine is followed

riuom(al'sé C Istolo
by the SAITREQIeNES ENBtang é thet ©-pHftdin Budiiengs nheCadimocikcidaatiposition 2 is changed

nunbers: (1) vaccination with BVDY Xl KE-B (R .
from Jhitcadt ) Thepgoteadhs rtnefsrminth CWWI%SR@@@PMN%%W instead  of

d 0 . . - . . .
SDEGERT NS AL P S cRlipE RARE R, RINARY acporfing o fhg invention,
whereif faid/ amcdtivalsd dn chntodihg segreacBY@V Ni' T Redite aanghcoded polyprotein as
f oet uses of_al] on-\ia_cci nated controls were BVDV
Characi?é‘é?‘f"}(/ e o WingdBIM&s gave full protection under the
present test and assay conditions. |solate Xl KE-B,
with the single genetic rdEkEGHsEMEhown to
Cross-protect against type 1 BVDV challenge in terns

f. BVD.yi i.a_. ] 85I . .

e B RS BB R R 2 B SR aTTiyand
ke. bl.e to full.) t ect I nst het I

s A St e AR G of BVD virgena

and transm ssion to the foetus after challenge. 1.
Isolate XIKE-B (type 2 isolate) was shown to
Also n?c;rQ %%Bpxra e He 1891 13RreladR S0 & PRMENR A piNERar BVDST 2 ording to the
0 viraem a and transmssion to the foetus after
inventiohalvhermge saitderutathos(Priosthet coding seqitngs oy SBndlead dpsan encoded

n=4). 2. |solate XIKE-B-NJN (type 2 isolate) fully
polypré;egnt ééihéﬁlcgf&ﬁ?q?fg}’ the fﬁﬁ?‘@’r‘%&%’éﬁgg‘ type 2 BVDV chal | enge
strain in terms of BVD viraen a ?nd transm ssion to
the foetus after chall eh@e enhiRi- ?ﬁémi:‘;r esent test and
assay conditions (n=5). EXAWPLE 4 Establishnment of
- : t I BVDV-2 nutants with
p#’%elggflgg‘%fgﬁg&séyﬁse%ﬁtdﬁ%?%ﬂe’s wWith deletions in
th [ O- in ' of. [
e P S F e BSR4 YR B SRI AR £ e group of
agsQiIRAbt BA3by a point nutation were introduced. A
[Nproli-[Cterm; B: [Npro]3-[Cterm; C
[Npro]4-[C-ternml; D. [Npro]6-[Cternm; E:
[Npro]4-[Cternt] In the formulas [Npro]x represents
A spedifieexampie of BV & ¢erdesedetome vherdin ther Miterang metiopine is followed
t hat poef . i e .at e | N [
oy o &g B0 Sk Yl TN AL 125 MY B DaPRA ot ety
the in{eatidh trkgks Wo thBVIEV Gepordingi 10 thednesntiongwhertein NSSBhytation(s) in the
and [C-ternt] is the sane as [C-tern but with a
mutati on at position 2 of the C protein (N instead of
D). The gromh rates of the recovered viruses were
consi derably | ower than those of wild type Xl KE-A or
the RNase negative nutant XI KE-B. There are two

o o s r N e

according to
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variations are not limted to these exanples. BVDV

NewYor k93/ C: MELFSNELLYKT BVDV CP13: MELI SNELLYKT BVDV
weODRbos/ IVBEOTNELLYKT CSFV Bresci a: MELNHFELLYKT BBYTX®1®5/005377

MELNKFELLYKT Thus, these vamwi ants for exanpl e nay

i ncl ude: EL/ [PS] O-[Cterrn]; I\/EZJS-[PS]o [CGternm;

MEL/ 5i V- :
cocing i o APl 54 ol b B b el oy g v
formul | ELLF-[PS] O [C—tern] MEL7 ELLF :-[PS]Jo-[Cterni;
L1 SNELLYKT- [ PSMC-t er nj ; MEL/r-[PS]o-[Cterni;

plro W V,
ST Sl oM S B e T

I\/L/77VELLF [PS]O-[Cterni ; ML/r LLFif-[PS]o-[Ctern

[ N?EHJ[NEL L[thEn{a? Smreilﬁ:pf@exﬁblvhms @Sfieubiglam ordyCal so

have S may al so be one of the PS as

descrl bed her e| n. Sequences bel onging to the Npro

protein are in italics. Amno acid exchanges with

Ubiquitiagiaradwel knbensteglis moesarfedBubiil Mewyisik 9B/7€ aariro jagids. Among other

func‘ugln Eﬁlrtltggg ‘r“gislgeﬁ/a gﬁ%ﬁﬁ ?a?gtegﬁe%%bo:ﬁﬁm@ég e gc}fl \?g%.hplg v$1ﬁleub1qu1tm can
mark azg?)%m Yorr @oesitidd Yia @6 pt&iddsote. DYigkiEM d@f]dgﬁﬁﬂwetﬂciﬁ fused to other
a

searches. A further possibility could be the use

proteirsf vin preocebekytgmaingn glyc{rPSyn i bes stoarerl 9éf e gelie ubiquitin-specific
oS A S ARBIEL DR AL ESIARY P L i

definc@ PRAEGYES cRaf dpRCIf| th Alsichapsicth prtotieicompbhents when expressed within a
configuration of such constructs could be as foll ows:

cell. [ Npro]22-PS[C-tern] PS: Processing signal. Can either
be a target for a protease (e.g. ubiquitin, LC3 as
defined herein or a protease or an unstable peptide

LC3 (lli@adhaﬁg 3t of rpicestetsde agoaittei tpsotoims) mgrdsaﬁyaeﬁlﬂnlmoteiimef 125 amino

B TN R e e
role of"@l{g ﬁx‘é‘t&ﬂ%ﬁs‘a}ut@hé%}pﬁlag 8B4 HefRAD DR 'tﬁlsd?r%&?s% eL¥BIiYSactivated by

e corresp ng protease of other call Clvlruses
carbox(yEBmmml cleaere. Ahetehyfagresncasiboxyteemanus; is Benessted drat gensists of glycine.

and references.therein When  us

LC3 iy e pnisen i et tpAr PRe! b erp e B PLRL T BhidE present in
the mER®EES dtheuBpRAIAteialedf Hebfuse 0t €k ptm:m tae[)fﬁtdﬁﬂsfused to the

of the capsid protein C. Thus, when using
carboxyemstinusef LG wilkhadeavet offdlyea ¢ebhar pFotease &t 7 é@f@@fpwﬁl@n

Npro sequence are expected to result in viable nutants

e, 0

Also g pBGaB, WiEpLERE Kol AT ppS AT, SRIHITGIABVRY according (o the
mventﬁmar%e%mmaﬁsmhhﬂl@madlra thel ab)dheg GSFenisprior déYEt leed to an encoded

mut ant accordin e for 9-P
PolYPIBSHRE T P ROUH DA REFTeN JOHt B &0UD oF

bl ocki ng t he prot eoI ytic activity of the protein.

PR RpP Yt {Grerm( 10083 Tehls MPP S hiGdernl

W&@éﬁ&-t@@&@é‘ﬁ%ﬁfﬁl%@?ﬁ%@ln‘i*;%@bSit Ve

a{ﬂl‘“@ IR (GhiLATbRrasid MELPOSE!PSN-(22 [gzt,enﬁ] _sti dine

ystel he at postio are
c gﬂPS"egr [P, -f©@serni] Ard préshbly MBSESNEILHES |- [é)etchah ges of
am no acid expect for serine or_threonine for the

c@éptméq P8 latCos1] tan@nreéﬁgalvw|1\{IE¥E%1&ELLr[ﬁS&e[Q~WHeh on of

ot Bt SECaBEb] e B SRl P AR B

' Q\Iﬂ“‘j‘ﬁ‘ G5V g0 @AnPind HEreRILO} mq:sWﬁLmKt [ps], [I@Ateﬁﬁ] RAd

i's aspartic acid. Simlarly nost if not
emﬂ‘f’@legES]ye[C -tens] aridopreféthbly MEIRSNEILIOY K- [iPBb,e[lG-tean]
prot ease). References Ausubel, F.M et al., Current
Protocols in nol ecul ar biology. New York : G eene
Publ i shing Associates and Wl ey-Interscience. 1994
(updat ed) Baker, J.C 1987. Bovine viral diarrhea
VI rus: a review. J. Am Vet. l\/led Assoc. 190:

A AN A AN -~ 1. "~ "YVSE -~ a2 ~ 0= ——p
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Hannover, Germany. Lindenbach, B.D., and Rice, C M

2001. The pestiviruses. In Fields Virol ogy, eds.
wéni@Ea11iM, & Howl ey, P.M (Lippincott-RavenpPCT/EP2005/005377

Phi | adel phia), pp. 991-10429Mayer, D., Hofmann, MA. ,

and Tratschin, J.D. 2004. Attenuation of classica

swi_ne fever viru del etio hev r al rro )

e WhOER | the s5nigine 355, aSw@;?@P abesy rﬂﬁeap‘fr%feﬁ%bly disclosed
%oﬁﬁh&l&s refbrs fo BY3HP. Mol ecul ar c| 0”' ng and

nucl eot |

e sequence of the genonme of hog cholera

Meyers, G, Saalnuller, A,

%%%$39g¥?§3é%§§%%b i ons abrogatlng the RNase
act|V|ty in glycoprotein e(rns) of the pestivirus

assi cal_ sw ne_fever V|rus lL,ead to vir nuat i on
Also riprgpregiratty, SHOBHIN Genssiingy e qmveaior 1 fessRbsd Sipva 1T BVDY type
1 BVIRE W68 préfe ably1 k&l B VD vhceor@insBRhERveriod as H8Q8Mbed supra is a BVDV
Recov P ? yt opat hogeni ¢ and noncyt opat hogeni c
type 2HVDNe B\mwu ahchBNﬂfééZvaIc difégerftiatag wmmrtgnmﬁeammswf their genomic

sequonges (R F, A7 20008507 pie b halPing B VR Ur £ AR BB may be used

in the Bﬁlﬁ%@we &f 2 bithp&h it for\isé US@S préventi GO/ 60REHHBET & BVDV type 1
and generation of reconbi nant cytopathogenjc sw ne

infectibms/ir bre¢ding stogks, of\,¢att<1_ﬁ in @mgn@lgg;omg@g@n tlmgy@pgtlon@f fetal protection

agams\égéﬁ#\{ %}(%eng Hﬁfﬁgtgqrﬁls feg nt c érjusy}blxg%ﬁ%lk,e ‘(%Sr\é]?%\élzéz) g dlsclosed herein

may b8ed B B rn%tﬁfd&ttﬁé@@%&ﬁirﬂt@smf)n docadel i thieé pt@eﬁﬂicudm&dor treatment of
after transient expression of cDNA constructs

BVDWype 1 dgfpctams:in Sngdzgstogys ehfitge. Iy paicelap) t}a@%ﬂtﬂpn rylates to the use
r

of a B%{ﬁv Wplé%eajcggﬁiﬁrlé%\;\}o #lg %?v\fn@gﬁ/ i taF rn'éh?ltuﬁ%ilr% 611211 oéfﬁpgs]ltmn for use in the

preveritohtag@er tfaﬂmengonBVUiéty@p Eifin’lenueﬂsap @rq:gnaﬂtmorwso?relﬁa:mblyethe BVDV

viral diarrhea vjrus. Virol 019§1 763- 7%2 Pel | g ?6 h

type 2@ecaaingp they BFYION B PoFFeas erfewﬁ?%l&rﬁ £ cpgpeREon for use in the
| ' dalt SEVERR ly al

nducf 1] BOL05 M8 5Pl OSSR b AU SRriingly s

a BV11‘994as2cﬁ§b1@@a heRom ey, beAused 1(1 llgegm)anuf@ctum plaay fscprusosmon for use in the

R AL PLOVEERE emgag ol ) MLt 1 i
the 1n\)énﬁ@111 relfés tPRé (6824 B"_ngfl'cyl?< acc_BTdihg edihe, 1n\36n@on in the manufacture

Schwei zer, M, MCull ough, , Hof mann,
of a Qﬁmmsnbn el use\in gb@@rev@lra@g @n@(pr $igpiaeent é\'?é?'Vl?V’r e 2 infections in

pregn% rcg{.zs(fs e%{;zefrv\&lpjh g}ee%w tw(e% g;féorrgllngﬁgf tﬁP %Svanﬁgﬁ qﬁ:ﬂ}: fie used in the

manufzgtul%ﬁéﬁr d&rhdositRiEfaRke inlthe ildwtion O‘Rfeta]-bﬂotmtiﬁn aMhinstBVDYV type 2
hiel, H-J. 1998. N-termnal_ protease_of

lnfeCtlp@%tﬁl VIPERIEE CoMEe MOt | RAaterTSH isf thsuesst Pl &3 WaVafypei & and type 2 in

comblagti)fdt%gjl?b%ﬁf‘r%é&u% &‘%F Ecﬁﬂﬁ&ﬂio@lg%? Gsd S r%lé é)rev\éhﬁ% and7/3r treatment of
BVDW bypel 1, ard exdtypd Qgﬁfect?omaslﬁe&@ng)ﬁtod;kse)femaleo pepregnant cows and in the

induct e 15RO oS PETS BV (5 hgsfor s Syifpelongis prognant cows

Schnei der-Scherzer, and H -J. Thiel. 1993.
I dentification of a structural glycoprotein of an RNA
Most pfenfarsblgsttm wild Gypec BAERE. ac@mﬂ'mgc@ e linventi®9- whigh .is to be mutated as

Eritsch Man | ecul .
disclogoRFI3-COREIBER & SN AP G SBp) TAg e Bgred XKIKE ) or is &
functldyﬁﬁ’ %ﬁfhﬁ’ 'iﬁ/ere@o}\@stsﬂ'éfé@ﬂﬂ{]'@f@ Othe HWN%@&&dkaB $heS@értion has a NP

Meyers, G, apf, T., and Thiel, H -J. (1993):
mutatu@nwe@dmggtomfhepesemtmmansl qroToypATSS & ramigy eﬁé\ﬂa@eéluémqe EQ ID No. 6

(tenne%le}gﬁgl—f &ﬁ%ﬂ% gst 4? @gpgr\lr)ai rv%e(fr{t ?h C%BS P%f&%@%z eétf&h %ffunctlonal variant is
7088-7095. Thiel, HJ., Plagemann, G W, & Mennig, V.
1996. The pesti vi ruses. In Fields Vi roI ogy, eds.
Fields, B.N., Knipe, DM, & How ey, P.M
(Li ppi ncott-Raven, Phil adel phia), pp. 1059-1073.
Thiel, H-J. Stark R., V\élland E., Rrenapf, T. &

Aa ~ A NN A ]
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sequence for glycoprotein Ens are located in the
nucl eoti de sequence coding for the conserved Ens
weeqsanc®i SLHGE WPEKI CTG and/ or  LQRHEVWNKHGACNWFPT I EPYU05/005377

9. The virus according to aty one of clains 1 to 8,

wherein said nutation(s) in the coding sequence for

gl ycoprotein Ens |ocated _ in the nucl eotide sequence, )
at leastcilh hgpEZonhte beIEERY agd BREUcEe? tisploseddiapipyPrieamino acid level,

n r a | n .

homol Qe B e B B e B o) BVPY g ¥a%% BVDV-2
BVDVCRdiI3% Tespiersmofoprefirardgpudt eifmchosal argantvie antassal7/0Eng 1%, 72%,

| ocated in the nucleotid e C odj r e
73%, Mne ot % ol A et REK 7o b sA%, 8% 86%, 879%, 88%,
T, [ i;
89% OE?WSO%&? DEinY b SseqGERE X okl }@Mﬂnﬁg_ﬁg preferably also,

ereiln said nutation in the coding
such fisetjoen oeridmis g lyaso Pt Bt 82%, EH®, P4%a93HnPi %, b ar P& homologous to

I ted in the, d S WPEKI.C ar .
e sty TS PIERYE, TRy SEALERRE S TR Sont i t s
99% ofFH T diSokd to MRGHRHA ag@lseluBHESdikQBdeR)heldin.t he codi ng
sequence for NprO |l ead to an encoded pol yprotein as
characterized by the follow ng fornul a:

W N G R

inventioB RFISSIERisSa HEletiHpDBE collombddify asitisidie 349 alNporresponds to amino
present in the polyprotein; and wherein [PS] relates

|
acid seqipenpoBEGL B2 Song (sgreh KIS BIErete fmstipnsl gy gheroot: Most proferably
0 n . | l: . NS - ro .
i, R, Rl B kB, 0 B AT 16 i
accordd toGke fRlventin, Wbl theendon bading falitdeaise 349 of £™ andeleted and also

the coég]ggg:]}\lg? g%@ggageém%ew aﬂ%’:e@m%c%gt %ggcifshﬁ}ﬂ Zg&hﬁs;%ﬁg%fahn MELF of
NP refhalt] Kaff Fﬂufhgll’% %Bﬁ%{lésstopinﬁﬁs Nkid @fFetBeER) N, t8eq;téﬁned XIKE-B-
the co or

rellates to ete virus pol yprotein except fc
NdN) dptida fhudticnalc bartinh gheree. Pegfsiably; Q)chpe duedtionalnvarzany is at least 65%

ot her protein present in the virus. r ot ei .
homolp el HE “EHRP BARGBRYRTSE oot SR SRl guch g unctional
variant &, at 16ast YO&N 71%. 708, G348 426, 159827630 01 BT 8% S Pe%l 80%, 81%, 82%,

amno acid or 1'to 12 anmino acids of Npro are _ _

83%, p%s&O,; 3cihd 8WfheB8in §%% "gr' 9% komologeisnto fhe pming agd sequence

. 168; ( ns no. Npro specifi.c ] ' I
disclostgger ngoRATHE R Koo vt s B Rl s 8 1k o 0pse, 039, 945,
95%, 86%0TuNGrtI8% | RinMldZous\detRi AmaRi deitudeqhémos (dijclosedt figein. Most

codi ng sequence for Npro |lead to an _encoded , .
preferabdy.yprebtfanciions! yaranids o iloast 9B PhE9PG PEWCIGORD (nifre amino acid
Nt o] i - 0-[C-tern 14. The virus according to claim

Sequergfﬁfals\%ké?([eg%l@ai d nutation(s) in the coding sequence

for Npro lead to an encoded pol yprotein as

characteri zed by the fqll ow ng forpmula: s . .
Most rjsras] Bapmd)ie By -Yé‘F?ﬁfS‘é‘&do WeiPHITHES @ i AP RERs 2qgpling to the
inventig)ﬁi avlglrﬁ}]glli ggsda Ubshitufibf ot fhe chdon ZF&ﬁ?g/ )Hr%stﬁﬁffeof(ﬁjd@gthﬁ Qodon coding for

erein said mutation(s) in the coding .
leucines eqd ercesfands Npr Gnineaatid sequenen &bk dDpdby Pr Gersied XEKE-C) or is a

.Characterize the follgwn la: .. . N
s G T EE PR T8, B9 ontpgopesnyention s b
E™ mGla@iof zhd: 2 Wrer 8iitiSRiatdiiingttbomé ShvenfiohN@h&@E B codon coding for
sequence for Npro lead to an encoded pol y?r otein as o .
histidinh 30@ ¢t substieitedolyy theecotlon icodingdof teupine &nd also the complete N*° coding
. [LNgro] 6-[PSlo-[Cter 17.. The .vir E R@ro . .
regiong? Bt e A GhePb ohe B rorh Bt U SEREY B8P ol said mutan

corres Sl &5 Gehifi® hcitiRkQudne@ S ED IR INE NOoEEe the A IKH-C WEN) asis a functional
characterized by the follow ng fornul a: _
varian| fyeresf 4P efesjtdy | <och & fwnptionah yasg dbphlepet- §38p fpmojagous to the amino
[Ctern] wherein in the Cprotein the am no acid at
position 2 is changed fromD to N 18. The virus
according to claim 12, wherein said nutation(s) in the
codi ng sequence for Npro |lead to an encoded

o, o o o o T e 1 R
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MELI TNE- [PS]o-[Cternm] ; MELITNEL- [PS]Jo-[C-terni
; MELI TNELL- [PS]O-[C-tern] ; MELI TNELLY-[PS]o-[C-ternj
WO MBI TNELLYK- [ PS] o- [ CG-term] ; MELI TNELLYKT- [ P8I/EP2005/005377
O-[Cterm ; 22. The vins adcording to claim12,
wherein said said virus is BVDV, and wherein said

mut ati on(s)_in the codi sequence, f or ro.l ea
ccid sean6R EOIBKY HEo MO BIUFTAD BT S BB Ab R h o oasf 0%, 71

2%, 7?’%;5%%%3@1%%@;%{ %?%O@@%S's@% %9%31‘82%, 83%, 84%, 85%, 86%, 87%,

[Cternt]:; ‘and wherein
88%, 8[9% be P hamsologfiG- toetherjamimie aedrseqlrrﬁnt:h disclosedhetein. tMere preferably

RETEOE KT SR N e
homolcgg%ggb gﬁé Shih® el s&RENRI dREIBRN Blrefr0 MR Refeedfly,t SicANfunctional

pol yprotein as characterized by a fornul a
variantdehtdedse 89 foraPOtXe hgmolﬂJﬁO@S)ﬁwh%@mﬂ@ agfd seqpenqgydisclosed herein.
22-[PS]1-[CGlelm, and wherein PSis ubiquitin or LC3.
24. The virus according to any one of clainms 19 to 22,

Anothéf"?ﬁx‘b@ﬂtéhtte!&ﬁ)oﬁﬁﬁr@ off $he i@péraiRcichtideBHereln i domb@i@cbmcompnsmg a
said PS is selected fromthe group of conS| sting

pestwlms; quparnwlam@VIEYchprdmgme igygmtion gpd @&Bl&(ﬂ&)l@pﬁ skilled person
pi cor na C, hi.d 2 ki 1
knows 3‘%@ ?ﬂaI]] eHorth aé‘lisc %Cz‘ east \Pler gés{llnf)g%d fpﬁ S%E{j/ oQ)ln-Ele fon (see also
Remm%t@ﬁ‘@ Pl hfghckati@n$eienss ofl 980)all Btk ofl. MacR Pubintiasteinh rEhﬂledpert may use
VDV i s selected fromthe group of BVD

ar
Knownt piRétable, ToNYSIPHREEINAEE P! EIe oSN EOb PTG Goady-to-use
solut1on%f>g§arem%1 qh@cﬁ(ﬁ{so \f%lwrz{qﬁéﬁgnﬁ&&fé soRonk Meh & Qg saline or
ctional “vari ant ereo : conposi tion
correspp@AIg [Hashgh plhmamlsollmwﬂ:mrrdad)bl dvailalny. Bmeplfrmeteitical dompositions

to 26 and a sol ution.,28. The.co SItIO accor
may b PEFoRR 2 Y GRDGREIFT L SPE AT GITGth G4 ™% BERBRLGSH Y  known

1nJectag% s8 1€H ldlregt%f befHR 150 W&?'sie‘n@é‘ccﬁ{aﬁﬁfn@ 418l 2@ ke Fipaits. 7or
, vacci ne. 30. The conposition according

to any one of cI aims 27 to 29, wherein said

The filgag Bgop%?@blpgn éflﬁ'le:%ogr?pro(glﬁlog &e é)ﬁ?seggl% %uér% ‘fnaépla%d for e.g. injection

by midfrigO rs&itinﬁestt@lraﬁy pRIEa 8y B'\HDVBachohﬁn@Gtol thet Iﬁelentlon w1th a sterile
manuf acture of a vaccine for the @m phyl axi s and

physmtagecatﬂmcemabla splelgpn,vﬁhauglav eeBippsmentyd. Witk &ngyvn £apigs\pubstances

or/and%@ﬁ%;vg% Fegg %‘élb@g{qﬁ% ?c%eé(? r{@%lﬁmt ﬁsglﬁite{ ;‘E)](jl”l;‘@a ggld solution may be

based &K E@hj@i‘(ﬁlbgl@ﬁllﬁa(ﬁh’ﬁl‘dblemb%hu e, a3 BqueAum mlhmwbaweﬁl pH 7 and 8. The
nmol ecul e nprising the nucleic amdggc,g‘P alive

pH magt beo pgbitiees Bwra\pf%@wrl?@lﬁ #Fegpgblg Ryt figl gy #gso contain
further {gabﬁgilﬁg%g&ﬂ% fikd ‘A%&% g&ﬁ‘lhk\éaf\k@cﬂt 20, \é%h@@ﬁoum 86LHO& BSA (bovine

ive nucl & c acid code, fusion nol ecul e or
serum aalbhmfﬂ)calscaibm deitlj \aadfohespeahidir®4. THm@onumlslgpn ey dalso comprise
nol ecul ¢ accor.di .n o claim33, wherein said
adjuvapise E o el “&Enﬂlﬂ}hé(é{ﬂg‘éé » SUpREAl ongther Qs r‘?&éfl%lﬁ&ryal@ plgeules added to the
vaccind Rk eg&lxjér 8@%2359 b8@y Bf?ercthé‘&%b%ve"iﬁ&fcﬁbﬂ b§ahbh additional components,
nucl-eot | ['ecul’e is RNA . A nethod for
like buiahbemstatieddo atpéaoisy nrrt@@e,ukmsawr geawethifadersi n t hat at
| east one nmutation in the codi ng sequence for
gl ycoprotein Ens and at | east another nutation in the
For ex‘éﬁﬂl)'l@ Gn SCSUAGFRRI dnOdccHIPing 0Sthe anesnibadtherpeatiFiew! itV partisular BVDV
The met hod according to claim36, conprising the
HmybésMV@ang steps: a) reverse transcription of a
wi | d-type pestivirus nucl eoti de sequence into a cDNA;
b) cloning said cDNA; c) introducing nutations sel ected
fromthe group of deletions, insertion nutations
and/ or substitution nutations into said cDNA, wherein
said nutations are located in the codi ng sequence
encodi ng gl ycoprotein Ens and the protease Npro, d)
incorporating the cDNA into a plasmd or into a DNA
virus capable of directing the transcription of
pest|V|rus cDNA into RNA |n V|tro or upon |nfect|on of

~ — o, S o~ o~
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ttatgtgggc cccgtctatc atagagcccc actggaacta tgtagggagg
caagtatgtg 720 cgaaacaact aggagagttg gcagagtgac
wogodsagimat gggaaattat atcatatcta 780 catct gcaPar/EP2005/005377

gatgggtgta tcctcctgaa gagggegact aggaaccaac cagaagtcct

840 gaaatgggta tacaacagat taaattgtcc tttatgggtc

accagct gct ccgatgaagg 900 gagcaagggt gctacaagta
PestiviragaeefeadbcBVRYYccagat aggat agaaa aaggt aaga{p@géﬁg TCID50

gaaaat agcc ccaaaagaga cagaaaaaga ttgcaaaag jacceccecg
SGS* acgcgactat 1020 agtagtagaa ggggttaagt acc 35?3&5

a a aaggt aaggg gaaaaaatac 1080 tcaagalopee
Ckﬂcu@y%?%?@%ga acaagaat aa gccccctgaa tcaagaaaaa aattggaaaa
1140 ggcactgctg gcttgggcca tcttagcagc ggtcctgett
cagct ggt aa caggagagaa 1200 tatcacccag tggqﬁgﬁ; .

*SGS: t ggacaacgg caccgaggga atacagcaag cgatgttcc é%gwnpeand
Sucros£@9a9999t g aacaggagt ¢ tacatggaat ttggccagag aaaavfigca
ccggagtacc 132 0 aactcactta gcaacagact atgagcttag
Gelatinagagat agt g gggat gat gg acgcgagtga 13 80 gaagaccaa 0 mg

tacacgtgtt gcaggttgca aagacatgag tggaataaac atggty g
POMSSZ:"L’ZF%OYSZ’?O& tggttt catatagaac cgtggatatg gttgatgaac W
L- glutARRIERLC A acaacctgac 1500 agaagggcaa ccgcttaggf72mg
agtgtgctgtFggcttgtagg;tatgacaagg aaacagaatt 15?0
Potassigmatiatdeeney phosdsifyct a gggacagacc tacaactctg acigdftifa
. agaaaggc 1620 gaatttctct ttcgcaggtg ttatactggassm
'Duxna?aﬁﬁﬁgg?gﬁeaactttaaag tatcggttga 1680 agat gtgctg 8
Water fok & Agc acgattgcgg caacat gct g caagagaccqg cgadsacaget
1740 actcgat ggg gcaaccaaca ccattgaggg agcaagggta
gggacggcca agttgacaac 1800 ctggttaggg aagcaatt ag

If the cé%?%)s‘gig{ﬁ %qrirgtai?g@ﬁﬁ%cgor%ﬁ?&%@ﬁ% ARA3AGREdsY theB8OBor to vaccination,

gCa cat gcagcaa gtccatactg cggagtggag aggaagatcg

said coffipbsicigh & @hi@A@ddn aqma&ag.asahngdiﬁ;i fp%@gg@{q @gfgqrec? saline)) or non-
t ccaagaaac actagaataa taggcccc : , .

eneonn SRR S0 SO AR AR AR e e

double é&%%i&ﬂ@a%&&)t, S iSirAhSdC 64rbaat B@éd sdjuginet gact t t

ccccggaaa ccgcgagegt 2100 catctacttg gttctacatt
ttgcgatccc gcaaagccac gttgatgtag acacatgcga 2160

agaaccag ctgaatttaa cggf. . .
prete oG 5538 R B PR PR R BRRGEER s i
animal AVAAYBREGSd geceahpisticigacaatgan R2afvagbotis agiaccine. A vaccine as

at agaggaag cagggcaagt aatcaaattg at aa ccat.caga :
unders@8d Qietsint QRBPBYY adteéigﬁﬁﬁatfgpﬁlﬁééra]éyg& é%t%g‘g‘eg £ the itvehtion and is
. taatctttt &Lag c 2400 act gagggga caactaatcc
define gibé)é/a &egﬁx{)n g(?e%lﬂ %@’g)

ggctgat’g ctaataacag gagcacaggg
2460ctt ccct gaa tgcaaagagg gcttccaata tgccatatct

aaagacagga aaatggggtt 2520 att ccC agagctt aa .
Most petieieesh o8 eprRRal i R Eer eda B BYET RO ek (ot Be phormaceutically
9952 f(-)og&{t.gtﬁ 8303380 orC bidpieadt aret URARA&L Gbove. The
mmqﬂ%%%caaagggr%%% agagaégtat ctagtg ctgﬁagcacgagag o .
compoBiges it amise aif tajyoed) atigiecti anyoainAROD:, gastageytar preparing isotonic

acaat ag gcccagacgt gaf agat at g, cct gat. agy. t :
T T
ethylericg%[rﬂi%&%g&i&é&ﬁd, ?85&@1 a8 2BniHERCCageifyinp asd/gatdipersing.

gcccaca ggggtggact ggtacaatag aatgcaccct 2880
agcgaaccaa gacaccttgg acacaactgt cattaggaca tatagaagaa

ctaccccatt 2940 tcagc t, 00t gt.a1G -
L N L
intrava%g%ilgQﬂ‘r‘eaéorﬁﬁcﬁttﬁﬂﬁﬁ@ﬁrdbgﬁﬁﬁﬁba@ppl&?ggitntrgmas@lfab}g@antramasally. In an

0" caagaagt gt aagtggtgtg gccatgactt cqgtcaactca.,. .
animalgamgiyg gmaa@r@@cgbqag@g@o@ Q@pglattg@ Qggg&c? o) @Q}PB%SIUOHS as described

t caac a t i ication, the
sbove (g A b B B B e D tas Apglcation

t aggt aacgt 3240 cacggtgcaa gttatcgcta ctaacaatga

tctgggaccc atgccttgca gcccagctga 3300 agtgat agca

agt gaaggac cagt ggaaaa gactgcatgc acattcaact attcaaggac

3360 tctacctaat aagtattatg agccaaggga ccggtacttc

caacaat aca tgttaaaagg 3420 ggagtggcaa tattggttcg

oy . . " a o

o g, 4 . N R SN AN
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t cat agt aac aat aagat ga ct gat gagac tgagtat ggc at caagaccg

act cagggtg 5520 tcccgaaggt gcgaggtgtt acgtgctaaa
woeeaEgamyet gttaacattt ctggcacaaa 5580 aggagct aCT/EP2005/005377

gt acacct cc agaaaacggg ggggagdgttc acatgtgtca ctgcctcagg

5640 gaccccggct ttcttcgatc tgaaaaatct aaaaggct gg

1ntravep91é%t g‘é‘&g‘% cC g;gﬁttt 3 \glgggg{ %36561 ,atl glé%g%ggf%%r’itoneal oral, or

intrath&AF GIRRE LA FrRAEAIAANIRE A6RL aeqﬁnhéﬂtfbha@eﬂla 86 &?éé%a&ﬁféﬁtaneously,
tagcggacat 5820 cgtaaaaaaa ttgacégg@a t gaacagag

1ntradearga]@1 tm@wtmg@hag‘qwa{@g}éﬁanu@g ggmr;@glgg@ré)a 1ntrapu1monar11y or

dlrectl)%1 8}4%0 tésglt(feg%gl?g%%aé é%%{lgcgag gggxgeat aggcg ag%@gcglz%l%&al tissue).

Dependih@t éi Ghgtdedirad FRGAFN @Q@Qzﬂ"b@ﬁ%@@@&ﬁ Bet gtainehl, the compositions
tcaatttgag aat aggagat at gaaggaag gt gacatggc 6060 -

accordiggcliode arventer 1yl AABBEHESY Pnee OF se'eqtl dipese plsednieggiitently, for
mon GO B 1, GO 8ERL, 0L AR 6 £ B0l Shoee
at aatt ggaa agatacacag gtttgctgaa aatcttagag tggtagcaat

6240 gacagcaacc ccagct ggaa cggt.cacaac gactg .
The inygnftosc 210 4°k a@gfil@ttese BOPeERYiEc dk @aggab%@t ‘épgaaccordmg to the

inventiBRYA! 98293nt1alARILAY vARAAE! 88 grbgﬁﬁgﬁ@%d(sgfeaﬁ&ent of pestiviral
gtt'gaagata ccgact gaag agat gaaagg catgctc gtgttcgcgce
infectiamant pgiadared BVD ¥atlggt@agt a gaaacagct a agaaatt gaa
ggct aaggga tacaactctg gatactatta 6480 cagtggggaa
aacccagaga acttgagggt ggtaacctcg caatccccgt atgtggtagt
Anoth@3HBoASR Rk GAAe BveRIATAQ 6)&%9&9&@@&0%&1@%%@ the nucleic acid
ttagacacag ttgtagacac 6600 tggactaaag tgtgagaaga
codmggf@g tagmggmrua, tis tpedicadea far gcBYDN accmr@}ngac a@@ i18@6don, or a fragment,

functloﬁ %‘}S‘g 94 at gg%%ggq%igxg 9%589%3%5913% i%? agH cg)éiégf%gc%ggm?ecule or a

chemicaD a@a&8g6 &hdré‘c&gEﬂaﬁ”é‘ra‘@lya@@@bb@ﬁﬁ@e&?&%bk@lﬂl 3CDINA. Also preferably,
ct gcaagccc agaggt ac aat agaagat ggaattaatg taacaaagtc

said p@igawlepide ag(@lg € 4% t It § meEgys qrebpdifaeagaid polynucleotide
'
molecx?@%@?at %{% séﬁgl%alg%g%ﬂdg %?cg.leﬁgé 68 th‘g{acgloglﬁl %%@gféﬁ 3’-non-translated
regonoﬁiggmwﬁgg1ﬁpa@mﬁhﬁotBﬁﬁgaacccat acaact ggcc tataacagtt
at gaaaacca 7020 aattccagtg ctgttcccaa agat caaaaa
t ggt gaggt g acagacagtt atgagaatta 7080 cacatatctc
There 88" ¢8203AcBA4ACORIAHAGRILIRC A OGR! PO HpBRAKCARANRIS for the
0 ggat gaggat ctagcagtgg atcttctgdg tatgd%ttg
producnmg gdcc pdgn@daﬁnbamohcﬂlﬁmdgm ﬁgteageﬂglvauagiggag@@i according to the

present Ry SR PG ot G Pt DG ABGE L G0 AUt oL NPT 2ad aplgast one i

the cofidgatyhiake 85%%&@%&aht BCY WR&BINCEAY AmGAGbAY3EGR in an combined
ccacaggctt gaggacacaa cccacct cca 7380 gtttgcccca:

inactivatinnget theadNeagsasdiyis ggsidagggagyewprofaigt Eq agblmgmt ngasivgtion of the

1mmun51§'1§§1élgglg%g§fv?tt ¢ %gg%tal%t?l\?' Et&(g&g%g ggfmgclgg saeggences of wild-type

sequen&@df @é@@ﬂ&né&h’ﬁé‘r@ appsstivae@a agdadd Widw:gC aaac 7 560
cattaaggag tatgtggata agtttataca atcactaaca gagaat aagg

aggagat cat 7620 caggt atgga ctat ggggag ttcacacggc
actctacaaa agcttggcag cgagactggg 7680 gcat gaaaca
gcttttgcaa ctttagtggt aaaatggttg gcttttgggg gcgaaacggt
7740 atctgctcac atcaagcaag tagcagttga tctagtagta
tattatatca tcaacaaacc 7800 atcttttcct ggagatacag
agacccaaca agaggggagg aagtttgtgg ctagtctttt 7860
tatatctgca ctagcaacat acacatataa aacctggaat tacaacaatc
t gcaacgggt 792 0O tgtcgaacct gccttagctt acctcccata
tgctacaagt gccttgaagt tgttcacacc 7980 cacaagatta
gagagtgtgg tcatactcag ttctacaatt tacaagacat acctctctat
8040 aaggaagggt aagagtgacg gcttgttagg tacaggcata

agt gcagcca tggagatctt 8100 aaaccaaaac ccaatctcag
taggtatatc tgtgatgctg ggggtaggtg ccatcgccgc 8160

ccat aatgca atagaatcta gtgaacagaa aagaactttg ctgat gaagg
tctttgtaaa 822 0 aaacttctta gaccaagcag caacagat ga

e o oy T NN N N e
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t gggaaaat a tcagat cagc tatgcagaga tggacacaaa agaaacat at
at aat aagat 103 80 cat aggctca acaat ggcct ctgctggtat
woOag@eiigyag aaact gccag tagtccgagc 10440 ccaaacPgamEP2005/005377

acaaccagtt tccaccaagc cat a®jagaa aaaattgata aaacagaaaa
10500 caagcagacc cctgaattgc atgaagaact aatgaaggtc
ttcgactgct taaagatccc 10560 agagctgaag gaatcgtatg
atgaagtttc atgggaacaa ttagaagccg ggat aaaccg 1062 O

Bordet 33888V868 Jcaggctatc tagagagcaa gaacataggg gaagtcctag

acacagagaa 10680 acacat agta gagcagct ga tcaaggat ct
Straing3ldyhagggg aagaagat t AN Gen a%@wmﬂadﬁé@c

SminGRAIAA 9 292a0a0a0R G GaAHRAC HAG| 94AIAEREARAG 0

cgtt gat gaa aagaaaccaa gadt aa
BovindFieA gy Ra gagtiggccat 10860 tacaaaagtg at gt acaaat

_ t aaagca aaaaccagt t gat acccg gct at gaa 10920
Stfalﬂtgl‘gtgaécacct ct atttgac%@%ﬁ@@ﬂ%@&d\c&@% ‘é&&i}éé@-bggatt

. cagga 109 80 ccg&% %’.QN RESRAFPC
Strmn;(?%éséat aca caagtcacca ¢ 12%%8%%?@%%2 ag'tcig‘rrg%?g

Straing§Iprgat at cc agaaat at t NCBI CGalRRpajjaA @gistoreNadd a6 t t aga
011100 tacaataaca gaa t ggaggt acc t gt taca

StrainfeBfacggt g aagtttac aﬁ@l@%’%ﬁ%gg%%?@g&n @g%éé@aa

Bovindbi99C8A9%& SAR®ACaagt getggtaata gtatgttgaa 1122 0

T~ tgrcctaacc atgatatatg ctttctgtaa aagtacaggc ataccttaca

Straingi9@gat t cag 112 80 cadHBlygerBagadcessatrgNo JilgBasfiga
.tgatggcttt ttgataaca aggact, 11340

Straing %@ct gaga agggt at gc%@%?%Aﬁgﬁb%gg'@magaa

ClassiddiAWhABbFaghgaa ggggacaaaa tgaaagtgge atacagattc
gaggacatag agttttgttc 11460 ccatactccc tgccga tca

Straingsifot/d84ga t aacaccagiNGRHt Ceranggasag

9 ‘
. caca ct _atactagct aac, C ct gcggag

suinC a0 Re ) o0 0o, PRSI ARG R0 0L 51
Straindrle§Ght 1t g at gt act caNCBP@EMGGIAcLE&Aéh Not MRITE8D

atctgcttac tggtgttgtc_acagtttcca gaaatatccc catccaaaaa
Straini@ P@@ncacaat at ac t ac DHcRHaePRadacawsian Naddedi&c

agagaagt ga tagggaaaca 117 60 gctgtgtgaa ctgaaaagaa

caggatttga gaagctggct ggtctgaatt tgagtatgac 11820
The mu@gioat/agdificaticisggecalingactt dotangoh adaigatt theabdmaaggednce of NP

t gt agaaat 11880 aggt aa aaggt.acct ttagttaa. . _ .

and E’tggaéq 6%%35%1 %%Odﬁtn%(ﬁ% Hbgeéglgg-gaygqgggl%lq magglé@t&ﬁogcshlled in the art is
wole GEGERLIEUE, Goe ISHABINABAIRCIS, £1300RR AR posivis
accordijgciaght pteacraghtegyge.dourth2060rec thispprscanais ablettareantifpgture an attenuated

. gaaggct ga gtgatgctg a cagtt cagecqgga 12120 L.
pestivEGURGAANE Bort CRaRr g araEC oCkar EAaDh PO Aapion into 2
polyniRAkiak t@hfente 1 8@nAR! AUPGARGTLARGAbALL Aut@d@@blyducleotide are for

gat agt aatg cagt gat agt aaatacccca 12240 atttaacact

exampde provziad by Seabreckgs 4839 ot Agatbgt ¢f al.g&94t t aac t cgacgt cca
123 00 cggttggact agggaagacc tctaacagcc cc 123 32
<210> 2 <211> 11840 <212> DNA<213> Artifici al
Most fR@dtes1¢etheMitl@tpst BVDW adtdslingAoNAB isvddfion Avigtiatiacgdganutated as

_ tagct aaag aactcgtata tggattggac gtcaacaaat ttftaatt
disclosd hezeie 4t eRf9gehAE the BdeC peidgeguugs SEQHA dly dgtermed XIKE A) or a
functidEl @%@ﬂ&r&?%&o r@ﬂ:r%o?)g al%‘&h@%‘iﬁ?@ a@%@ggQQ% invention has a NP*®
agcggt agc agtgagticg ggat'ggcc gaacccctga 1
mutatigh aceggiagaoghe gheadby agtitic gacatetl wemdeagtacyl sggagecSEQ ID No. 2
agat gccat 40 t ggacgaggg catgcccac catctt : L
e R o a0 FRRe 930 i eeF 2588 Pl ot varam i o
least %g@ohgrihglgg&saﬁ%g ahotlc RAOHLERITiFIREATEEHE OtHeCRBE@acid level,

aactc tgctgtacat ggcacatgga gttgttttcc
homolggitg asgugs rgegiyggB Ve -42B VILIGda g0 Fad Waycd e ey -2: 70%; BVDV-2/-

BV e S AT SR i SRR R e g . 72%

t agt agaagg 540 ggttaagtac caggt gaaga aaaaaggaaa
ggt aagggga aaaaat actc aagat gggtt 600 at at cacaac
aagaat aagc cccctgaatc aagaaaaaaa ttggaaaagg cactgctggc
660 ttgggccatc ttagcagcgg tcctgcttca gctggtaaca

o o e -~ N o
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atggtgtacc tatgaaaaaa taatagggga agatatctat gaatgcattc

t aggt ggaaa 2520 ctggacat gc ataaccggtg accat agcag
wotb@aampac ggacct at ca agaagt gt aa 2580 gt ggt gt @gT/EP2005/005377

catgacttcg tcaactcaga ggggc®acca cactacccaa taggcaagtg

2640 catgctcatc aacgagagtg ggt acaggta t gt agat gac

{ctt L t T t
73%, T4euts 168 130 38587 00 SrRIHE, Sl SR 25548 86%, 87%, 88%,
89% or%trc%&léfb oésa&%tegﬁtcrélé Q:Q&@&?jéﬂ&e qgsmaxzmancmetpgmgbly also,

at agcaag 2820 tgaaggacca aaaaga ctgcat gcac
such fur&itlbnaiamham it etlrgy Qdf/cc R @5%&82%) 58%0 96TeaP1 %1Q§ 4§ % homologous to

the nucl 468 PPEPCOIET B UOT AR DI Tae a R AaaGuR e JEAR o at loast

99% or 99 9%%&5 bixab A ﬁﬁ:‘leusélﬁ@ sepeag dgtlosedhetedmt t gg
ggt aagta cgtactgtgg ctcttgataa catacacaat 3060

act gt ctgag cagat ggct a t gggt gct gg agt gaat act gaagagat ag

I3 af gt,9adab ding to th
Most prlegetrﬂg h{:ng\?P %% &Id%%ttg tﬁ?aat 18%asagt t aaagagn according to the
inventi @AREkH %‘QQ@ degaarbeatont M3 4cirgis antaied ;bgamch:lct acid segwenee SEQ ID

No. 7 @aggééﬁgé%gggé%gg%&%c lg@%g]o ¥ tf “@ﬁ%@cﬁf@g 3%%%13! also, the BVDV
accordng%g gtf} qgéen‘ﬁ%ﬁ gﬁagcl%tﬁ £ EeULGLE6h %ﬂ@%wa%uﬁﬁo@(hccordmg to the

atgatcgcta gaagagaacc tgccacatta ccactgattg
inventidr GaREdi 6 Clie SR aglﬁ@foaégsmdamﬁﬁt%gbﬁfn iscdsleged ged also the complete

, cgctagcatt t aact a t 80 at t 1o
NP cogie ret B e Bg R RO aRgRd e TP AGRIS Rghs S E of NP remain.

felid 9&1&%& tAgEOUUS Bb. 8 {tetradd HIIAE-B-NdN) or by a
Said m%gntalécﬁ?(gﬁ %g\/crgltcgtcaa 36 Onccaggtggag gtaccagaaa

functiohdtvatiatt goaeafaBtefagayasuck mdtaaiionsl tagignide et keast 3§@phomologous to the
nuclelc;%g/? g%cﬁgg?e r%t%l%c %ﬁ%g’lpg (%é apgr(gta b §d %g&?%aftuhct%%f %MQS at least

cagcagtga tca
70%, 7&%007@%3%% OLPEarIh t 16% 9ATHE UL 79%8(30%&1@& (ﬂ@t%g 83%, 84%, 85%,

cagttacg agttatctaa gctttacttc ctaa aac
86%, 83%4@8@98@@&??%@? AQTOHEOVE &P é);ggglﬁ "gé%g gbea&‘la%gse%%rem More
d #996%, 97% or 98%
L e
homol@84 td ¢ad auélbidCaid séduehgadaghegt heteira A¥lasigurefegabdy, caugh functional

gccaat ggca 402 agtggtttac attt ttac: t aat ac
variantasattleashP 24 m&?&ng%gl%ga%é%wc 46884 a&%&%ﬁ?ﬁosed herein.

t caggaggag caaattttct atcaagactc atagcagcca tcatagaatt

aald QOO AL 3Q_tEAS & AYIARNEbAAe BAC h@@a®n according to the
Most pﬁ&e&?gt atofé tcttgtcagg 4‘2é 00 gagagcgaag aatttgatag

inventibih adfhat aaubiteagad zodom eyt ca keeiga rotan ar,g@ls@@coded by nucleic

tggtg aat at ac cc 1
i e SRS 985 1158, JARER 500NN, A 98ty
also, tg%mgg%ogg%g@ggggn%ﬁg tqg?ggbﬂ??a &gs maamcgr:grtuil aC 1(;1P mutation
accordibg4o the tlng@@gag g@gat}te/d rtqn Hi%aaé@ a8 Stbsiitited by the

ng thd &84 texcept for codons 1
codon g‘(@ {Oéﬁ‘ﬂm c ac ga CO g@ gctl\?t c‘g’%%%%ggté% (g& GReept for codons
to 4, tthA3a@gHs bads SM]EEB@f ALY rema@iac 8gtdggulamalacdnc®ded oyt Iga:geqaa@d sequence

taccaattct 462 0 _agc acga ct
SEQ RabectZ ¢igemest 2dkEt1 C%ra gfglgct%@g agl? éﬁ%&(g’gg’referably, such a
aRlc 563 ad gagRded h
a5 2 DIAOESARrERL QAT RIS s g i e
More S@R24H@ ! uch et fagetimahearkBd s giabaﬁid(ﬁg@ et gi3fa. 14%, 15%, 16%,

e, B S50 A3, e AEOBELRR R o i

to the }1&0&}&99&9%9@%%6 gls@ﬁ‘)@&ﬂ@ér&tnah/ﬁ)trélgf&érﬁﬁlg adsoa glichtfgg@ional vanant is at
gaccagg tgtctgtc atagtaacaa 4980 taagat gact

least 9gea, 9aga o8, %ﬂat%@m%%éﬁé’aoc@&% hragjegrigt'e t%a%@@ta@@ sequence
5040 gaggtgttac gtgctaaacc cagaagctgt taacatttct
ggcacaaaag gagctatggt 5100 acacctccag aaaacggggg
gggagttcac atgtgtcact gcctcaggga ccccggcttt 5160
cttcgatctg aaaaatctaa aaggctggtc cgggctacca atttttgaag
catccagtgg 5220 cagggtggtt ggt agggt ga aagtcggcaa
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agat acagag acccaacaag aggggaggaa gtttgtggct agtcttttta
tatctgcact 7380 agcaacat ac acat ataaaa cctggaatta

woaeisaalwl g caacgggttg tcgaacctgc 7440 cttagct PaT/EP2005/005377
ctcccatatg ctacaagtgc cttgaagttg ttcacaccca caagattaga
7500 gagtgtggtc atactcagtt ctacaattta caagacatac

aisclosgl Gt Mg ARG, R o BEP AR 1L 1990 9% homotogous
to the rRRlefd £20Quosticali@iskd nb@ff 9ct 9gg ggtaggtgcc atcgecgecc

at aat gcaat™ 7680 agaat ct agt gaacagaaaa gaacttt gct
gat gaaggtc tttgtaaaaa acttcttaga 7740 ccaagcagca

acagat c t aaaga,..gaaccct ga aaat aat.ca tgqctct at,t .
Anothef SR8 AT depes L FRITADLRT 26 iR RARC Ay 00 ABREHGS Braracterized
in that t220&e{ 6RO MuBRBAGEHE 20di85 ReflcdbadQ0ggco@6@RAECAENd at least another

aagaact cgc agagaaaact gctggccgca acttattcac 7920 -

mutatiegt Igthe coringt leadensgder Nt dagenareted dp g Restyiaes suemsadgaerding to a

agat aa 79 L actacatac tggactt aat
p“ﬁmx%?%?ggg?th8%?%%?%@%%%$%g§é§aggg 8040 gct caaaaaa

ctagtccttg ggtgggctcc tgcacctttg agctgtgatt ggacaccaag
8100 tgatgagaga_ ataagcctac ctcataacaa ctacttaagg
Accordipgigaaaeerelgigd e@bpgmsm Gaidgaethed epipprisey Higgtbaa
t aaaaaat gt tgctggtaaa ttgacaaaag ttgaagaaaa 8220

a) rgEusttrestriptionaf gotlfhlypa pagima guclgeltfeggassce staasbNa

agt aac 280 gttctatgat gataacttga tagaagtcaa
b) Cg@%ﬁﬁ?&g@%“ ¢ggct agaag gccaggt gga 8340 cctctattac
c) imAgRoRg! AatGage bdaatd fagacthacanp eRtigedanathsealtngintagions and/or

8400 taccaacaag, tgggagcﬁb%g accacgcttt cctgaccaga ) '
sebshigitivadgaiatioraiie 546 , YaersEgtad mugaiogs g lacated in the coding

- pgat ag 8520
S i O 1 e e ot a amaat gaaga
d) ieggeiratieeg theBABNAL tite ac plasmid) ac ¢htaac IANA ctink aapalble of directing the

tgtcaggct{ attgaact tccataagaa 8640 taalttacaa .
t@ﬁ%@%@&@épww%@% la@c@bh‘\alaaftf%elt w@ld{ﬂ%e@ﬁ%?ﬁ%uﬁe?lfetCSHS-
8700 tgtcaatgaa gacctgggga ctatcaagcc tgtattgggg
gagaaagt ca tcccagaacc 8760 ccccgaggag ttgagtctcc
Regardaey draoegtodgfgagteagbitng ecBY¥ b aacadggatt dec ilB880on, said preferred

at aaca gaggct gaag tgat gacgac agggatcaca ccagt ggt ag
methoa%ﬁﬁ?’é’ﬂé%ggh%g "agaacct cag ctggaccacc agtcaactac

cctaaaggta gggttgaagg aa aata 8940 tccagggcca
2) r@@&@tt{@wt@p%aaﬁ%cgeypa&gﬁgg@g%oréq?%ﬁaﬁaﬁa éngtaééé)(l\b%?cag
b) c%%ﬂ%&%&ﬁﬁkgtc ctaat cat cg gtaacaaagg ttctacctcg

aacdagagcaa gaacggccaa 9060 gaat at acgg ct gt acaaag
¢) imgsalaciagcoctatiogagdestd fagydat gtapp ofjdgetamggns®dR@ mutations and/or

PRt P B TRt SO VPIeh S Bt s gt Lpated In the coding
s&ﬂﬁﬁ&‘:&ﬁb&n?%"}}t&ﬁﬂ%iﬁ EAYakPdk pRGtetdAP0gaggaaaacc

acaacagcaa rgdt caggag gttaatagag ccagaggttg aggaggaact
d) irgRa®raogatiat ¢yt mie aapesmidaay e cc ONAtvitus tagpalde of directing the

5000 RS BN BB i

agat aacaca aagat agt ga aggaagttgg ggctaggacc tatacgatga
aattgagcag 9480 G ggagcaca caagttacaa aaaaacagat

Yet anghejt isnagiaat Fabediment taggila‘@@figm is gmpthqsk Qfatg@@pgg of disease caused

ot . C t

vy oY bR AERTE G0 RRER A LR AR R86iing o e
inventiod, goigaeia che tad pagotiag P6hid @egiositioadyg adintdideredttd an animal in need

at gaggctta ccttaaactc aaagagctgg tggaagttga 9720 )
thereof g ats @%30@%&% YEutp t&lsgglékgeé@sfsoeépé&&a@ UCHOR of sy mpkams of said
pemhmﬂgﬂﬁ&ﬁkﬁ99 9780 gaaggt gaga cat gaaggga acct aagaac

caaat caatg atcaaccctg ggaaaatatc 9840 agatcagcta

t gcagagat g gacacaaaag aaacat at at aat aagatca taggct caac

9900 aatggcctct gctggtatta ggctggagaa actgccagta

gt ccgagccc aaact gacac 9960 aaccagtttc caccaagcca

t aagagaaaa aattgataaa acagaaaaca agcagacccc 10020

t gaattgcat gaagaactaa tgaaggtctt cgactgctta aagatcccag

agct gaagga 10080at cgt at gat gaagtttcat gggaacaatt

o - o e o o o a4 4.



10

15

20

25

<400> 3 gtatacgaga ttagctaaag aactcgtata tggattggac

gt caacaaat ttttaattgg 60 caacgtaggg aaccttcccc
wOcemcigamyg ccgaaaagag gctagccatg cccttagtag 1POT/EP2005/005377

gact agcaaa agtaggggac tagcggtagc agtgagttcg ttggatggcc

gaacccctga 180 gtacagggga gtcgtcaatg gttcgacact

ccattagtcg aggagtctc atgccatg 240.t a .
vet nionybobucd Solalhencd GLRRCRS CORrbItTIONRIR ot dieye coso
by BVBYP iclih CORYE ¢ Hct GugRak BHeARGEhGR 0P8 a@intodifion according to the

agagacctgc tattccgcta 360 gtaaaaactc tgctgtacat o
inventigig GAeatig ghe ghidgB VDIVCar seitl gemposition 48 adminigiered 10 an animal in need

at at daaaCaa_ aaacCcC ca t a_ acct B
thereof G Gyt BBIE IRBOIGLETUDADLY SUUEDPBARY P Che L GEgoH BF Ihlproms of
BVDV HEAMAGER aﬁﬁ@&hﬁ%a%tﬁt@?@ﬁg 86 y#éxis agd/gediaatiea is monitored.
atcctgacca atgctaggtc cctaccgcgg aaaggt gact gccggagagg

600 taatgtgtat ggaccggtga gtggcatcta tatcaaacca
ggaccgat ct actaccagga 660 ttatgtgggc cccgtctatc
at agagcccc actggaacta tgtagggagg caagtatgtg 720

EXAMVEdgancaact aggagagttg gcagagtgac cggtagtgat gggaaattat
atcatatcta 780 catctgcata gat%ggt gta . tcctcct a} d
The folipgng gmple%%%@ggﬁ erdgg\ﬁrél@q Prasang 1@%{)@&8{1 e same should not
acaac t t t; : ct ccgat gaagg
be con%% 6%8%‘2%“9‘39%?%9‘%’? oF thelihb 99 Ui L1 RES RGEHY

acaagta agaagcagcc taagccagat
aggat agaaa aaggt aagat 960 gaaaat agcc ccaaaagaga

cagaaaaaga ttgcaaaacc a C acgcgactat 1020
agt agt agaa ggggtt aagt aggééﬂigiglgaaaaaagga aaggt aaggg
gaaaa @'W Bt h98hili QbSALARL iR Rk Adifers
gccccgtgaaxbgggégggg%ﬁéagggéggga 1140gggzé?gctg f
gcttgggcca tcttagcagc ggtcctgett cagctggtaa caggagagaa

12 00 tatc cag tggaact aca G .
BVDV KIS ol LOUt GERLLE 19148h b Al Un0r 4 e tgdq g type 2 isclat
New Y 203/@ A tedvaRECRGAGhS deétidud GDINA J0aa! pICANEARBOand showed wild

aactcactta gcaacagact atgagcttaa agagatagtg gggat gat

. ( g
type-lileec Qeghiks) grow8B Ohgaciedsticaan tisaecaewiuge t gyl egReaiments the mutant

aagacat gag t ggaat aaag,.gtt t : o .
vires ‘S dgub Lbe G0 Gt ggr P PR A A AR EerE ] pihising candidate for
developmO& @ﬁggﬁ%aﬁﬁ&n?%efdagﬂ?gggvi@d? thgyegaa ﬁlt,gi@ﬂtjg.t @b test whether this
acaaggaaa cagaatt gaa cat cgt gaca caggcta .
attenuaerhyiaec tsagfilhable dp gaes @@tﬁléf@at&gﬁlda‘ééﬁé ahg g%{usl%%&nant heifers were
. Ltt.ctgl a ta . t 40A
infectel gt ST 20D L S Y B i A oL R el Bl ANE
was usedt URé gapectieoans gngrdt XAt aqirestdin egfatdggdiidase in the infected
accaacacca ttgagggagc aagggtaggg acggccaagt tgacaacctg
cel. 1800 gttagggaag caattaggga tccttggtaa gaagttggag
X X3RE. SEREM i @ghienals.
The St@@t%%?%%%@%%ﬁ%% gf aagat%gg(gt acgt a?%g a 1920
t acaaaaaac tgcactccag cttgccttcc aagaaacact agaat aat ag
ccce atttgatacc aacgccgaag at ggaaaaat
EXPE%@W@@%?gSaDéggggggggc acctctcaga 2040 atttgtccta
Ten prg%%'?ﬁéifeggwb&%teaeatfﬁnﬁ Y ROMD Y @6 £atiie BBRRARE GolkBAE gfouds of 5
ctacttggtt ctacattttg cgatcccgca aagccacgtt
heifersgadrg mdacted in dteffrighcaa 2160 gaaccagctg aatttaacgg
t agcaaccac agtagcagag gtcataccag ggacagtgtg 2220
gaacct aggg aagtatgtct gcataagacc agactggtgg ccat at gaga
cgacgacagt 22 80 cttcgtcata gaggaagcag ggcaagt aat
caaattgatg ctaagggcca tcagagactt 2340 aactaggata
t ggaatgctg ccactaccac agctttctta atctttttag taaaagcact
2400 gaggggacaa ctaatccaag ggctattgtg gctgatgcta
at aacaggag cacagggctt 2460 ccctgaatgc aaagagggct
tccaat at gc cat atctaaa gacaggaaaa tggggttatt 2520
ggggccagag agcttaacta caacatggca cctccccacc aaaaaaat ag
tggattccat 2580 ggtgcatgta tggtgtgaag gaaaagactt
gaaaat att a aaaat gt gca caaaggaaga 2640 gaggtatcta
gt ggct gt gc acgagagagc cttatcaacc agtgccgagt ttatgcagat
27 00 cagtgatggg acaat aggcc cagacgt gat agat at gcct
gatgactttg agtttggact 27 60 ctgcccttgt gactcaaaac

. a4 aa g, o N a g, PN .




n

tagtaccct a agt aaaaaca ggcactgcat aatctgcacg atctgtgaag
ggaaagaat g 4860 gaat ggagcc aact gcccaa agt gt ggaag

wacemggimag cccat aacat gtggaatgac 4920 act cgcagat/EP2005/005377
tttgaggaga aacattacaa aaaga8attt ataagagaag aatcttcttg
4980 tcctgtgcct tttgatcctt cttgccattg taattatttt

'a a a a
ooy gt aayyy c >

cgcecacgatg—g¢ at 040

t ccaat acac agcvﬁﬁagga caact® Lt gaggaacct 3437
acca gcgacgaaga agct att. aat qgt ggga ct,Cc9g¢y
cagaeﬁ £ 5160q%gacc#%&g%gp%?&%gaga ’gggt ac gagg
agggccagcc gtgtgcaaaa a PR cach,n ccat gagaag
tgccacgt aa acatcatgga taagctaact gcattttttg gaatcatg
5280Gk@gaggcacy 5acccCt@goign CaksihBiadeh, 9t t CCogRIaR

gcact act aa aagt gagaag 534f) igdari&@ad acgggat ggg
cttacacgca ccaaggaggg atcagctcgg tagaccatgt 5400
cacagccgga aaggatttac tagtgtgtga cagtatgggc aggaccag%g
tt gtetgtea 460 acH-aacaa aacat-ga g—at-aa6a ga
gt at ggcat ¢ aagaccgact cagggtgtcc 5520 cgaaggtgcg

Heifer? @8t0hnba&dtd Belapat@en d0RHEtI R 18 Gafdd HdduBlbas2d3Adncy status
5580 agctatggta cacctccaga aaacgggggg ggagttcaca

was confjrged atiergirasperhdijgdee Set0imsnty dadilityc Hetfergarat datween days 60 and

T T e R——

time. ccaagcccac 5760 caaactaatg agcggaatcc agacagtgtc
t aagaaccag acagacctag cggacatcgt 5820 aaaaaaattg
act agt at ga acagaggaga gttcaaacag ataacattag ccactggggc
. . a . .
e e e L A E B B VAT Y BB dnctuding abortions
during gh¢) ohgregonagaiidc Bjogl sahglegtmia coagap froaatte0fimals for serology,
., _Qgtacccaagt atatctttca atttgagaat aggagat atg aaggaaggtg
antigoragr GORNE BRFOTIPBY GO HEE (OREGHCT DUFR BT oGt 266 formineied 9 weeks
after idfEAlonalohlab6AtE 89FS %r@@%%ﬁ&%&cth@ 148008 9e5RH89%8d collected. Foetal
gagtactcat atatattctt agatgagtac cactgtgcta cacccgagca
organ sBiPlEsavdragolkated during gadagactdpayg aghttantiget fgpaBdAV infection.
cttagagt gg tagcaatgac 6240 agcaacccca gct ggaacgg
t cacaacgac tggtcagaaa caccctatag aggagttcat 6300
The pr&QA&LERERT iMe8RrORaAthedhaaagalalioP PahABI dRdnpdstd B8R Be number

tt gcagggtt 6360 gaagataccg actgaagaga tgaaaggcaa
of BVRYtiglatasheep tmer@yy.clig winahey ad cBVDS4R0ated) ehatiagnand the number of

a >t aaga_aat t ga . taagg ac aactctggat actattac :
BVDVEBRG ahdan AR ohady BTl 28 he R, et "Shitear signs
charactt€QRCir B YDM @ifagioag ¢idaid &ar ¢hat Mo tAYBERRAGn cows and rectal

gtgtgacatt accagactta gacacagttg tagacactgg 6600
tempergfutepaies challegag wawaydlyatedaggat t t ¢ ttcaaaaatg cccttcattg

t aacaggact 6660 taagagaatg gcagtcacaa tcggagagca

agcccagcgc aggggt agag taggaagagt 6720 caagccaggt
AnimaBggt act at a ggagt caaga aacagcttca gggtcaaaag attaccatta

... 0780 cgacct gct aagcccaga f acggaat agaagat gga

Heifersgyqrg g Q%dgﬂﬁlgégﬁg’c reaa‘?ﬁ%vg gggagat g aact at gatt

ggagccttta cgaagaggac agcttgatga taactcaact 6900
cgaggtcctt aacaacctcc ttatatcaga agacctgcct gccgcagtga

Only amagabc whishtm@ B0 dlgwingjgelusiogaticaac wag wadccat aca

actggcctat aacagttatg aaaaccaaat 7020 tccagtgctg
ttcccaaaga tcaaaaatgg tgaggtgaca gacagttatg agaattacac

Inclusid® 8fiteHAt Ct caat gcaagaaaat taggagagga cgtgccggca

tatgtgtacg ccacagagga 7140 tgaggatcta gcagtggatc
- Freetctfdgbfggarm ogigat eaghcodivishiel vald peteted dmwgsprum 200body test prior to

B R R e T T e

ccagacactt tcaaaaaggc acatacccat 7320 gattactgac
atctatacac ttgaagacca caggcttgag gacacaaccc acctccagtt
7380 tgccccaaac gctataagga ccgacggcaa ggact cagag

tt gaaggaat tagctgtggg 7440 agaccttgat aaatatgtgg
acgcact ggt agactactcc aaacaaggga tgaaattcat 7500
caaagt ccaa gctgaaaagg tcagagactc ccagtctacg aaggaaggct
t gcaaaccat 7560 fcaaggagtat gtggataagt ttatacaatc

.. —— s b a .
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gagccaagga agaatattga cggttgctct aaaagagttg gacccggaat
t aaaagaatt 9660 agtagattac aaggggacct ttctcaatag
wQge@gei2ol a gaagccctaa gcttaggtaa 9720 gccaat caamy/EP2005/005377
aggaaaacca caacagcaat gatcajgagg ttaatagagc cagaggttga
9780 ggaggaacta ccagattggt tccaagcgga agaaccccta
t t
- Free (Bf{]%g@ g%mgg ? b%l %gggreg%‘gggﬁgggg%%ggﬁﬁg%gﬁwﬂl be tested by a
suitabléd@gggccaca gat aacacaa agat agt gaa ggaagttggg gct aggacct

at acgat gaa 9960 attgagcagc t cacac Itacaaa
- Chm@ﬂaé@g]@g)t #t tggtll@{;lg_’@@g e glegsltlgi(ytg _}%gge qg/g éﬁ?)&ﬁﬂiﬂgatlm’l The health

t t gdred accepted
examiny g B i Ry acoep
veterin@@@gdcticat a t gggaaccat 10140 accagctagg cgtctcaaga

tccaccctta tgaggcttac cttaaactca aagagctggt 10200
ggaagttgaa tcttcgaggg ccactgcaaa agaatccatc ataagagaac
- tORBAH APl PAGAEAS was between 60
Pre@gﬁ%%glgg%eégg?ga%%gﬁ%ggggglg?gg 10320 gaaaat atlz?
- 90glaycaghd Gme of agayghtigy, mowndydasmnissitean KeHda at aagat cat
10380 aggctcaaca atggcctctg ctggtattag gctggagaaa
ctgccagtag tccgagccca 10440 aactgacaca accagtttcc
Test S@afipQgccat aagagaaaaa att gat aaaa cagaaaacaa 10500
gcagacccct gaattgcatg aagaactaat gaaggtcttc gactgcttaa

gat cccaga 10560 gct gaaggaa fr‘rﬂ_a%_aag{_(_(_@a{_g—
Dewciation'a_gaagccggpallitAabifegrins BYRYPUSHGt gcagea
gQomabsitiay agagcaagHipeategydgaterigt m@tmofcﬁgégl&a@c a
10680 cat agt agag capubegatat efdgatpaspaed JasHaygaag

B (Rgdiheas! at gaag VbV 7¥he Ageeal IKE-Aagaat gaga

igdpyl cagcgacggsy, Tcggg&%@&% . 9BdAMH:F BhuASRARalt fiir

gat'gaaaag aaaccaagagy i e e p;v)’:\q;ggltgagac
ggccattac 10860 aaaﬁgfhglgisgraqua%a%%gégu ﬁ %ﬁ?xé’ny

vvgﬂf ggi-g ’Ju. EEE€G gr—aryaay JZU i Ad
f‘P@léf’éjzggﬁ YEs40s5a gTYIlgalg?g@ag @@TCB@@!@W& QECIQ:'C digecc
0980 cgtagcagty agbChheala-coaeRyty ggat acacaa
SRR P A End ORGP m] pUARSHI gat aaag gafat ccaga
gp“figafiml;ot gdgdgdd%tﬁﬁﬁ Acaaar trrragatac 11100

At ot

TeRRAH A% T 18D e g%g ""t‘ AT PR
ER15’5‘61524“;109 ggt aat g;’éo rﬁ%‘z cg\gca%i% Qdat—
A t

it at at gctt tctgtaaa 530189%11 letan ‘?f Ygcag
11280 agt ggcaaga at ¢inae @tg?tn éthglfeltsg éﬂlﬁt@% was

it aacagaga gaggact gothawdBamidio hmermrga@aa@ 7°C.
Jjt at gcagat attacat gagftgxcmglggaagmsdﬂcag‘aaélatd material was

| 1400aact gaaggg gacagadlgaradgidgoatdaebgatd égdgoculation
;acat agagt tttgttcceerthd4hatsact cccgt g ccagt cagat
GACCAgT atind ASahd 9F 81 HURIOABEAS! wasbel

ORI agot aay hebQHEARTS ﬂt&pwai 6 RAGg9agaga
jgggt agcac 11580 ag¢

cttttgatg tactcat g 'j;éiigggg% Itﬁcg%@ﬁ{i}ogen

N ek b S o

o=t

ay

O O 0

gcttactgg tgttgtcacd Hrl%?@%%@ gg%% ac
1700 aatatactac tag E%P%%@&% %?%@Hﬁﬁl
jaagt gat ag ggaaacag¢ Wﬂhﬁvaﬂgoqgﬁ é&aagaacag

jat t t gagaa gct ggct gg8 —d0Jade hgdewé%e&ﬁ@riﬁ

ct aggcat ¢ t ggacaaaa24 howas pagbademagrasrabeiorcdisgjedinginy
agaaat agg 11880 t aagaiga@daacgighi@oatugest t agt t aat gc
tgacagactg attgcaggaa agactgggaa 11940 gttttacatc
ccaagcactg gtgtcactct gttgggaaaa cactatgagg aaattaactt
12000 aaagcaaaag gcggcacaac cgccgat aga gggggttgac
agat at aagt tgggccccat 12060 agttaatgtt atcttgagaa

ggct gagggt gatgctgatg acagttgcca gcggaagctg 12120

gt gaat ccgt ccggagcgtc gtgccctcac tcaaggtttt taattgtaaa
tattgtaaat 12180 agacagctaa gatatttatt gtagttggat
agt aat gcag tgatagtaaa taccccaatt 12240 taacactacc
tccaatgcac taagcacttt agctgtgtga ggttaactcg acgtccacgg
12300 ttggactagg gaagacctct aacagcccc 12329 <210> 4
<211> 11837 <212> DNA <213> A«t|f|0|al Sequence

T | 7 17/ P~ R e N o . o,
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gtatgtctgc ataagaccag actggtggcc atat gagacg acgacagt ct
tcgtcataga 1800 ggaagcaggg caagtaatca aattgat gct
weagggecwl c agagacttaa ctaggatatg 1860 gaat gct @CT/EP2005/005377

actaccacag ctttcttaat ctttt3agta aaagcactga ggggacaact
1920 aatccaaggg ctattgtggc tgatgctaat aacaggagca
cagggcttcc ctgaatgcaa 1980agagggcttc caatatgcca

Test StrajttPaaaga caggaaaatg gggttattgg ggccagagag 2040
cttaactaca acatggcacc tccccaccaa aaaaatagtg gattccatgg

PRl giEhY 2100 Ut UT U W A ARAT Y OF dR o { aaa

t cata—~aaggaaga Tatcta J
aﬁg’éﬁﬂ&e‘e t at caacc %&jﬁ? en%#% egﬁé‘m Bﬁév Ftulture
BMVEhe@npanegisect t gt fy pe kst naLaaanﬁ
jSapriteittaa t gccagcet (A cﬁrga@thégmrs ‘Egléti@slf@ré@uzgms'fak fur
jat ggt at gc ccacagggyVirggamikdgitercdadiierga Bt Vadtot-agcga
iccaagacac 2400 ctt ghadtiah-Stabée QB cianva Tybageart, dicagany

1 { age t at
D P ey ARl T o D Tat
520 gacatgcata acc PEW?Jn§¥gW?QBﬁ?t gaaagacgga

Apalichegainagobeeagl 4@ PEONetH ggccat _gact tcgtca

\AlppHGAYYFoget accacamitasataat ag gcaagt gcat 2640

Ielpatfieacr 868291 90gThamaadhat Wis Reeihganaciiutedtfigegairm
Jage 99t gt 2700 agecat A8 i ¢adbs HEGEE akE Fhaaa&HG: —70 °C
agaat aggt aacgt cacyg.;LQGARAALRN. miBEdiGRH BEbRakoculation
at gat ot gg gacceat g gféﬁo% R, 9@ a%%&magtga
820 aggaccagtg gaaaa\%éét catI% ures a)%%%g eaAfterno

\ggact ct ac ct aat aagt & :
\Ict t ccaaca at acat gt { 53444 ¢ %%ﬁ%g enty
ttcgacctg gattct gt af! Aaedi OFEJQB%?TE%‘S
aat cat agc_3000 agt g@itiegise ttottgugtg gt aagt acgt
[Eingt@gecinet gat aac al havelvmatol tie BU6S! geictighyeageasured
It ggct at gg gt gct ggagindyapdit ac twyaaligagabeigicdantegataiyeerie
120 tttgctgaca gacagtd@ftic drilgpgbiitiggerggidstatd fa re-
ttcttctgt acttaat agfirithurpeedagefandlcggesdgsal plastic

lat ggatt at act ggt at ag HEGALECH L Jint RVEKPREE &n &%ﬂ-@lﬁnate
g

at gaaaaca attggggt(gol ﬁlteto@gﬁaat gct aggggga gaagg
cagcagaat 3300 caat g %Pfé&st

itgctttctt ct'cgtgaca C i"
It cgct agaa gagaacct ¢ 24 g%% ‘?@gg’ate@?g%ﬁ‘?g g eg(glf(t%é%lfl%
420 aat aagaaca tcag

gt aact gt ag cagt agt att 3480 aattgtactt ttgttggcta
Pregngn¢yaCantrak agact acttt agat at aaaa agtggcttca 3540

actcttattt agt.ct latctt fattataagg agcttaaaac
Pregnagicy wag 50 P?%dﬁ?’“ﬁ%ﬂ%%@&%ge glggulgéal% at ctat gccaag
ttggagacct ctagctctgg tccttttcta 3660 tataacatct

acagcaat aa ccactaattg ggacattgac ttagcaggct tcctgctgca
Inoculatipn oftipifgtycca gcagt gat ca t gat ggctac cat gt gggca
ttttt O agtcctgccc agttacgagt
The 1ng%1f1 Ay légﬁyt%t%gg%%%%gn%égaacgt ca ggacagacgt 3840

ggaaaagaac tggctcggca aagtgaaata cagacagatc agttcagttt
atgacatctg 3900 tgacagtgag gaagca t acc ttcc

In eaclypesieb ot ofhg Kt 1@@@5%%@%@5&?r%%%ﬁaflﬁaﬁ&@m%e without needle.
Each tﬁr&éétntew ?311@%?&9 Ghd fel ARGGIAGrAbl 386 FF6rrAH SGGRAGE aspiration

ggtttaca cttacctaa tactggaaat tacatactat
phase &t gdacaggiaimizalaabifaids08exgigeigyofmaterighaggagcaa
attttctatc aagactcata gcagccatca tagaattaaa 4140

ttgggccat a gat gatgagg aat gt aaagg act gaagaaa ctgtatctct
Post-Th8LA3469 ebhsédatiorgCcgaagaat ttgatagtta aacataaggt
aagaaat gaa gccgtccaca gatggtttgg 4260 tgaggaggaa

at at acgggg cacccaaggt gatcactatc ataaaagcta gtaccctaag
4320 taaaaacagg cactgcataa tctgcacgat ctgtgaaggg
aaagaat gga at ggagccaa 4380 ctgcccaaag tgtggaagac
aaggaaagcc cataacatgt ggaatgacac tcgcagactt 4440

t gaggagaaa cattacaaaa agatatttat aagagaagaa tcttcttgtc
ctgtgccttt 4500 tgatccttct tgccattgta attattttcg
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aagaaaatta ggagaggacg tgccggcata tgtgtacgcc acagaggatg
aggat ct agc 6660 agtggatctt ctgggtatgg attggccgga
woeeEggcmac caacaggt gg tagagacagg 6720 gagggcaPCHEP2005/005377

aaacaagtaa ctggcttatc cacagdagaa aacgccctct tgatagccct
6780 attcggctac gtcgggtacc agacactttc aaaaaggcac
at acccat ga, tt.act at, 684 tatacactt gaagaccaca

Collection ap g@%gm@i\lgggg?’@a"g S@fncpggsgtttg ccccaaacgc 6900

Blood W2k 280ER&E fIRSEEE 3RgdardC hvpiagidcedaag ddisinfating ttigt biggdigg site). A
accttgataa 69 60 atatgtggac gcactggtag actactccaa

new stereagtgatagd asedle &vas 8xedfageach#a582l7020 t gaaaaggt ¢
agagactccc agtctacgaa ggaaggcttg caaaccatta aggagt at gt
7080 ggataagttt atacaatcac taacagagaa taaggaggag

Blood 2élitieR99pbréjag@saimi g 7140 gggagttcac acggcactct

tt t t, ttt 7200, . ‘
i T i S—
after 111;%%0;%1?8 at § 38thd Zerfifn SLAI HROGRISERRE Ghagtofeddt A@PE @ntil required.

at'’caac aaaccatctt ttcctdggaga 732 0 tacagagacc
caacaagagg ggaggaagtt tgtggctagt ctttttatat ctgcactagc

7380 .,aacat acaca .t at agaac Gdisct 9caa

Blood Géﬁ“&‘?ﬁ&%ﬁﬁgﬁt& et ?Hﬁg)“g%%t%%géﬁ@%r coatat gct a

For leGiR§te066Intinga80ht fldod wenaanderdl gatiedigadngli@bodlection to suitable
tgtggtcata ctcagttcta caatttacaa gacatacctc fctataa

sterile airgeis 4¥erajectobaumgdageRa N of -+ haty§h- %1u§'§ aﬁrﬁ'éfﬂfe&éma’ §86 m1 EDTA

(02352\8§?@¥)ggag at ctt aaacc aaaacccaat 7620 ctcagtaggt

: gt ga tgctgggggt aggtgccatc gccgcccata at gcaat aga

7680 atctagtgaa cagaaaagaa ctttgctgat gaaggtcttt

t aaaaaact tcttagacca 7740 agcagcaaca I gagct .
For bbbt GBS Re SRS a0 aR R HHRGAH aner cotetion o
suitam%‘%?e?i@e% 9&@&3%%8}11%8 GAth 0 GRCGLRAE PRieaAl(Nhaepsdt Erdhiact000 TU/ml
gggtgtacta

taaggggt gg gaagcaaaag aactcgcaga
lot. ATBIE3ACEgC atggt /G066t dhedean Rictent RT,7BRdrpgsit Bungary ) yielding at least 20

1U Heagog regaacs BEHY sefyl i F PP ARy SRTE AR fer
aat aaatt aa acaaggggct 8040 caaaaaacta gtccttgggt

gggctcctgc acctttgagc tgtgattgga caccaagt qa 8100 ,
For prégagmyad baffagoes ané lavkeevineaméng Woehyapericiddeae Hgdrifers

gtccttgt 8160_ct at t c .aaaatgttgc
. Q‘b"g‘?@é&ﬁg 33%859&53% %%gzﬂg5€%%3én%§é ‘gtccttecta
. (ggg@e%y daoAd Ql%g,t @&QQQQD@? 43GEHsH 4R Grueanal ahiagtaadgd fiegative for
0 ctatgatgat aacttgatag aagtcaagcc agtagctagg
virus isdlatyaeiyg doeagyisgydive a8l tnapedtaag ggagt aacag
ctaagttaga ctacaacaat gggaaagtac tgttagctac 8400
caacaagt gg gaggtggacc acgctttcct gaccagacta gtaaagaagc

Prepaf&iGiPOBe#hm3460 aggttttaaa ggtgcatatt tgggtgaccg
accagaccat caagatcttg tcgatagaga 852 0 ttgtgca

Q

ct .
Blood aw amaaltyveegatoad o' algroath tegrnesritgaand sensaaieh iy gcegﬂ?@%&@flt Each serum
85 80. cacat at gac . c Lk
samplg s padar gy B0 a0 RR° Gk atef pAACEERJOnE SAME ighbts was assayed for
BVD Vb aboaigt da@IASH. Thgedst gbtie satatwas frozpn Bd s0@ed at —20 °C until
_caat gaagac ctggggacta tcaagcctgt attgggggag aaagtcatcc
requirghgaaccccc 87 60 cgaggagttg agtctccaac ccaccgtgag
act agtcacc actgaaacag caat aaccat 8820aacaggggag
gct gaagt ga tgacgacagg gat cacacca gt ggt agaga t gaaagaaga
Leukét§€dcoagtd cagct g gaccaccagt caactaccct aaaggtaggg
tt gaaggaag gggaat atcc 8940 a ccagga gtt.aacccta . .
LeukogH@at g & 4 QbR Yo BATLIG G S A Sy ARGag clectronic device
(Diatrbd Midk66118, Mesataanl GnAtAINIA! AGsthiACHHIS § BREmEYAAUARYAA 0.1 x 10°/
cggccaagaa 9060 tatacggctg tacaaaggaa acaacccaag _
1, 10(Rgagatihagmsgatmentyatyaisgd deagyaig 81 deukecHietqyaly) according to the
ttgctctaa aa ttgga cccggaatta aaagaattag tagattacaa
manu@i@(ﬁr@gfﬁﬁ‘ﬁ’&@?‘? al@Pgaat aggg aagctttaga agccctaagc
ttaggt aagc caat caagag 9240 gaaaaccaca acagcaat ga
t caggaggtt aat agagcca gaggttgagg aggaactacc 9300

agattggttc caagcggaag aacccctatt tttggaagca aaaat acaga
atgacttata 9360 ccacctaatt ggcagtgtag atagtataaa

- o o - . S R M~ oL
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tacctggtta gttaatgctg acagactgat tgcaggaaag actgggaagt
tttacatccc 11460 aagcactggt gtcactctgt tgggaaaaca
wotadspagmaa attaacttaa agcaaaaggc 11520 ggcaca®&CTEP2005/005377

ccgat agagg gggttgacag atataagttg ggccccatag ttaatgttat
11580 cttgagaagg ctgagggtga tgctgatgac agttgccagc
ggaagct ggt gaatccgtcc 11640 ggagcgtcgt gccctcactc
aaggttttta attgtaaata ttgtaaatag acagctaaga 11700

Prepaidtidnl ity @atd gogat ag taatgcagtg atagtaaata ccccaattta
acactacctc 11760 caatgcacta agcactttag ctgtgtgagg

Hepaript blaed cgawplagt wendygsnorigdaiot thgghomi@y Oasagauic b tpassible. Buffy coat

R R M ——
conditichsl (skegile b’@éttaéyhaﬂc&iﬁg,-rdléan-rbé'hclh-}éﬁz.)g nlys 151015 Pro

Ala Ay Val vVal Ju Pro vVal Tyr Asp Val Asn Gy Arg
Pro Leu 20 25 30 Phe Gy Gu Ser Ser Asp Leu His Pro

i Hi AN
he otyBed iy, Mo Fihe ool tnithy froall 8 SpRENEG1 g anc srozen
at “706C #Ar yvd yBquaty oASS @Y ST gesiiugl Gy bASH odals W irkda¥diBte®) used for

Val. Ser GI% %? 70 75 80 lie Tyr lie Lys Pro Gy Pro
determnagionf blpof celf Assagigtedi VIVY | bygogeutii witigh i pemnisiiye gajiculture.

Hs Arg Ala Pro Leu Qu Leu Cys Arg Gu Ala Ser Mt

Cys 100 105 110 G u Thr Thr Arg Arg Val Gy Arg Val
BVD seThm a@tipodSeELIAdptestl y Lys Leu 115 120 125 Tyr His lie

sach s B0 b Sl o U Rk Sy BN PGy Byl 3 bt anc
validatMRELTYA &3 MSAiviEY BODV14hibba) 1ddTaBA02280R0P 1Rt was validated

Trp Val Thr Ser Cys Ser Asp Gu Gy Ser Lys Gy Ala
and perfgmnegzscarpmeriprthesanyiasturey s rg:mnmrs@da@pgsﬁ%@mg gamplgs were diluted

1 : ys lie Ala Pro
accordlhggo gegoé%sr%algt% dﬁé@%%\ﬁ aﬁégo#ﬁ?ce rg Pro Pro 195
200 205 Asp Ala Thr lie Val Val Qu Gy Val Lys Tyr

d.n Val Lys Lys Lys 210 215 220 Ay Lys Val Arg Ay

Bmaﬁyge%%airﬁ%} Gn Asp Gy Leu Tyr His Asn Lys 225 230
¥%eo-

Each by e D R T E o e O BVAYY b pB i of he freshly
prepared] tuffga¢oatsewithsusd@ptiblecaellVak aTtedl-iGley Na fredsmg 268 all6wed before co-
Cultiva270 He Thr Gn Trp Asn Leu Met Asp Asn Ay Thr Gu

t&ﬁry lie Gn An 275 280 285Ala Met Phe Leu Arg Gy Val

Asn Arg Ser Leu His Ay lie Trp Pro 290 295 300 Gu

Lys lie %s Thr Gy Val Pro Thr H's Leu Ala Thr Asp
Plasmaas callertgbmdarovided tcdbipniGeane fxesn Gich shinpleval Gy Met

Met Asp Ala Ser Qu Lys Thr Asn Tyr 325 330 335 Thr

Cys Cys Arg Leu G n Arg His Gu Trp Asn Lys Hs Ay
Clinical obseysticid0 345 350 Asn Trp Phe His lie Gu Pro Trp

lie Trp Leu Met Asn Lys Thr @ n 355 360 365 Asn Asn
Observgggnpﬁﬁe@rg Gy Gn Pro Leu Arg Gu Cys Ala Val Thr

: ; Db - Asn -
Animal et QRecifiea (R frdin By (P4 YBuCedion it 4 prispfee of clinica
symptoifia by RrsufficeentIpttraifeddyve@yrmatiys Lys Ay Lys Asn Phe Ser

Phe 405 410 415 Ala Gy Val lie Leu Asp Ay Pro Cys
Asn Phe Lys Val Ser Val GQu 420 425 430 Asp Val Leu
Al clinFDe sie% wekd! rddofdefShd QéscrBed NCeverity (mi
43577440445 Ala lie G n Leu el Yo heoh R chiblach foverity (mila
mediuniprrselére) Bcatia@, yizalodtharageatBtectbiSantblie }/atil] B ycolétd acdbatling to agreed
Lys Jhr Thr Trp Leu Gy Lys Gn Leu Ay lie 465
and staly Bndf oot Jpion ks ol & omeonydenfeiation, is rate
nasal orA¥calad ﬂﬁckﬁﬁ&;@oﬁjuﬂb@iﬁﬁ,%né&%&%@&gﬂ%ﬁg, £4cd oAl Jiaplea PT O
Tyr Cys Gy Val Ju Arg Lys Tie @y Tyr Val Trp 500
505 510 Tyr Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro
Arg Asn Thr Arg lie 515 520 525 lie Gy Pro Ay Lys
Phe Asp Thr Asn Ala Qu Asp Gy Lys lie Leu 530 535
540
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Hs Gu Met Gy Gy H's Leu Ser Gu Phe Val Leu Leu
Ser Leu Val 545 550 555 560 Val Leu Ser Asp Phe Al a
woenws@iwoihr Ala Ser Val lie Tyr Leu Val 565 5POTAP2005/005377

Leu Hs Phe Ala He Pro G m3Ser Hi s Val Asp Val Asp

Thr Cys Asp 580 585 590Lys Asn G n Leu Asn Leu Thr Val

Ala Thr Thr Val Ala Gu Val lie 595 600 605 Pro Ay
Rectalifgmpggptureyy Asn Leu Gy Lys Tyr Val Cys He Arg Pro

T [ ; I

Recta R RRORbaE RoRiten R oN Ry o ot ML sl el or YR day (prefosebly
in the endrying) omMedayt puiotiogh@irmciagontiy 2Asiayd pest Fiecting H e

645 650 655 Trp Asn Ala Ala Thr Thr Thr Ala Phe Leu H

e Phe Leu Val Lys Ala 660 665 670 Leu Arg Gy G n Leu
Daily hBaddEm&AtY of-EldcteP Ltefﬁ?@rahﬁé‘ Wed doRMnib® ubfil &CR @8thal had rectal

685 Gy Ala Gdn Gy Phe Pro Qu Cys Lys Gu Gy Phe
tempe@itureT helowl e epd 163D °6Jder qiderssd consgeutivgslaps.g Lys Met

Gy Leu Leu Gy Pro Gu Ser Leu Thr Thr 705 710 715

720 Thr Trp H's Leu Pro Thr Lys Lys H e Val Asp Ser
Deteclffh oV testhuptodbregan30 735 Trp Oys Gu Gy Lys Asp

Leu Lys | Le Leu Lys Met Cys Thr Lys Gu 740 745 750 )
Pregngyay vagsgconjirmee gnd/aPspigien Ven abgréongprrepprgtion af theyfetysywas established

Thr r. Ala 7 . P rs .
by ol 5ot 5303 88 GU PR bl S, 1 an -
monthBrdsABpciiaforPHithe @xandpiesi o wasleiriédy sutPicoofdrsy #sthe Senerally accepted

Lys Prqg 785 790 795 800 Val He Lys Gy Lys Phe Asn
Veteriggry PREfcd-eu Leu Asn Gy Pro Ala Phe 805 810 815 G n

Met Val Cys Pro An @y Trp Thr Ay Thr He A u Cys

Thr Leu 820 825 830 Ala Asn G n Asp Thr Leu Asp Thr
Heifer§twerd/etantined daity fBheanilyign Af gboitign 88l t8eplingdd ditthe Tdy (8 - 12 weeks

ro Phe Gn Arg Arg Lys Trp Cs Thr Tyr Qu Lys He H

POSt‘Cgalga?ég&&SS 860 Gy Gu Asp He Tyr Gu Cys He Leu Gy

Gy Asn Trp Thr Cys H e 865 870 875 880 Thr Gy Asp

H's Ser Arg Leu Lys Asp Gy Pro He Lys Lys Cys Lys
TermB@Biod 3P tBOSMdY Cys Gy H s Asp Phe Val Asn Ser Gu Gy

mhe s} By eSS b e s nd
materidR Y eSS Rarkdiérredeint Y Ds A Rrad¥pert Goyitatdeys Matkedl with it Mahber of the cow
Pro Ser Gy Thr 930 935 940 Val Lys Cys Arg lie Gy
and thaglateXgiape. Tiontajears @ere WapspoRcs tajageiphied ASFODHEO9EY 955
960 Asn Asp Leu Gy Pro Met Pro Cys Ser Pro Ala A u
Val lie Ala Ser 965 970 975 Gu Gy Pro Val Qu Lys
Necrop$y ofltige QyigerIhwasPher Agnirdd/rNGeopsir gilllbe (280886 oA%ftuses, findings
Leu Pro Asn Lys Tyr Tyr Gu Pr_E A{)gi Asp Arg Tyr Phe
recordeyl gndp pang) of sRysplepeRtictisgHs HetcripedPe Y- Gy G u Trp G n
Tyr Trp Phe Asp Leu Asp Ser Val 1010 1015 1020 Asp Hi s
H's Lys Asp Tyr Phe Ser Gu Phe He He He Al a Val
Post-MioZenil B8tmik8enVal Ala Leu Leu Gy Gy Lys Tyr Val Leu

T Leu Leu e Thr 1040 1045 1050 Tyr Thr H e.Leu Ser
A detagfel] negHDRAAT B SxRAmeRRY RIS G e PIBES ORUEY 1065
Thr Qu Gu He Val Met He Gy Asn Leu Leu Thr Asp
Ser Asp 1070 1075 1080 He Gu Val Val Val Tyr Phe Leu
Post-mi@tent exarmipationsuwefeecantiad ouidyl@8expeaonred0gEriGay ©rgedneand the data
Al a Lys_ Tr. He Leu Val Tyr Hs He L 110 .
were 15563484 S GRppHetof oo PR gt B9t vy BRI RGR) ccoording to
the clin®al ks Mal 16@onsldtervid 26 thd 2badabyis Gf the/abcrVpdy tef&rell ® a disease
Ser Arg He Asn Ala Asp Asp G n_Ser 1130 1135 1140 Al a_
causedvby TaisEottlongens thendiagrasis was erifiech py @PyAPPEIPTIR teAl, gpecific for the
Val 1145 1150 1155 Leu Met He Ala Arg Arg Gu Pro Al a
Thr Leu Pro Leu H e Val 1160 1165 1170 Ala Leu Leu Al a
He Arg Thr Ser Ay Phe Leu Leu Pro Ala Ser

agent.
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1175 1180 1185lie Asp Val Thr Val Ala Val Val Leu lie
Val Leu Leu Leu Ala 1190 1195 1200 Ser Tyr lie Thr Asp
woyeoosRheofr g Tyr Lys Lys Trp Leu G n Leu 1205 pet@Pi®d1505377
Leu Phe Ser Leu lie Ala Gy4lie Phe lie lie Arg Ser
Leu Lys 1220 1225 1230 His lie Asn Gn Met Gu Val Pro
Gulie Ser Pro.Ser. Trp,1235 1240 1245 Pro Leu
Each tigpup fagyplg/gyas LCé’iJ Cﬁﬁ‘glﬁrﬁ? leF‘f‘te2 W%%Zl geﬂ %Félr“ apglipap-frozen in
li dr:h?p'é nt S nIER" T@&oﬁ%@tﬂ(ﬁ”@%ﬂuﬂﬂe uifRP Leu Ala Gy Phe
iquid gk SHplt Trp 1265 1270 1275 A Ala val 11e Wbt
I\/bt Ala Thr Met Trp AI a Asp Phe Leu 1280 1285 1290 Thr

Leuy Pro Ser Tyr Qu Leu Ser Lys Leu
Aborte'?ﬁ&“lsf%“‘iéﬁ’g‘ayf% MMM o, Lys Asn Val Arg Thr Asp Val
At leasgﬂé fbbl@wﬁ%%sg_liaosahﬁﬂ’es@éfe 33 teliFtom hpetdsys Val Lys Tyr

e Ser Ser Val Tyr Asp lie Cys Asp 1325 1330

1335 Ser Gu Gu Ala Vval Tyr Leu Phe Pro Ser Arg His

Lys Ser 340, 1345 13 Asp .Phe lie Leu
PLo Ph@xﬁ% }{ tRFBCWQF%LSBVIFY %rA{i%fé f%’ﬁﬁg%es Ser Qys
H e &er eﬁgﬁe@[ylﬂig}pnﬁeg Val Val Tyr H e Ser Tyr Leu
1370 1375 1380 e Leu Qu He Thr Tyr Tyr Met His Arg
Lys # eplder Asp GI u 1385 1390 1395 Val Ser Ay Gy Ala
Asn Phe Leu Ser Arg Leu He Ala Ala H e 1400 1405 1410
He & GhYB:-Asn Trp Ala He Asp Asp Gu Gu COys Lys
Gly Jrelée%:‘%&ﬁu 420 1425 Lys Lys Leu Tyr Leu Leu Ser Gy
n Leu H e Val 1430 1435 1440 Lys His Lys
Val Argudi@y Gu Ala Val Hs Arg Trp Phe Ay QG u 1445
1450 1455 Gu Gu He Tyr Ay Ala Pro Lys Val He Thr
H e M dopgmanow fapdhastemumy70Ser Thr Leu Ser Lys Asn

Arg Hi s I s 1475 1480 1485 Qu
Ay T_yga@éf?fjﬁ%ﬂ}fs%a%‘?/a’ﬁava%bﬁe ‘Cys Pro Lys Cys Ay
Arg 1490 1495 1500 A n Gy Lys Pro lie Thr Cys Ay Mt

Thr Leu Ala Asp Phe G u 1505 1510 1515 Qu Lys H s Tyr
Dead qrysgcrifieed heifeppe |ie Arg Gu Gu Ser Ser Cys 1520 1525

sl O BRI DR, O 15,0, I,

Tyr Lyf’olcﬁclﬁoﬂ'yﬁffy/ad)at@avéﬂable',l'hr 1550 1555 1560 Ala Arg
Gy Gn Leu Phe Leu Arg Asn Leu Pro lie Leu Ala Thr
1565 1¥rpdifsy serpgpsifipmeilables Leu Leu Met Val Gy Asn Leu
Gy Alg Ju lie Gy 1580 1585 1590 Asp Leu Qu H's Leu
ay 'rr3° S?_aéfe}‘%g Gy Pro Ala Val Cys 1595 1600 1605
Lys &YSndsk@eddr dde§ Gu Lys Cys His Val Asn lie
Met Asp 1610 16y 620 Lys Leu Thr Ala Phe Phe Ay lie
Met Propl&mg Ay Thr Thr Pro 1625 1630 1635 Arg Ala Pro
Val he Pro Thr Ala Leu Leu Lys Val Arg Arg 1640
16451 ®dy Leu Gu Thr Gy Trp Ala Tyr Thr His Gn
Gy 2, s Val Thr
Al a gizﬁtél_ﬂﬁ lé%dlﬁgéém’l@@%ﬂmﬁéﬁsﬁt\{lg%ﬁla% 1680 Ser
Met Gy Arg Thr Ar? Val Val Cys His Ser Asn Asn Lys
Storagﬂ@ndmsnmofﬁm ehr Asp Gu Thr Gu Tyr Gy lie Lys
Thr Asp Ser Gy Cys Pro 1700 1705 1710 GQu Gy Ala Arg
Cys Tyr—Val—teu—Asa—Pro Gg Al-a—Vat nlie 1715 1720
1725 H's Leu Gn Lys
Thr Q§erfgny 1730 1735 1740 GpwecPhe Thr Cys Val Thr Al a
Ser E’uﬁf?f:oa{fro Ala Phe Hnem I745711750 1755Leu Lys

Asn ng-Lg/b Gy Trp—Ser—Gvy_ Pro—tie Phe Gu Al a
1760 k65— 0-Ser—Ser—Gy—Arg~val—val Gy Arg Val Lys
Val G 3AS§U4rs THE e, p Ser Lys Pro Thr

Lys Lelissystfrospdeteges |ie @ mPniC val Ser

Samples were sent for laboratory analysis as required by the sponsor. The choice of samples and

the timing of transport were agreed with the study monitor or the project manager. As a matter of
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1790 1795 1800 Lys Asn G n Thr Asp Leu Ala Asp lie Val

Lys Lys Leu Thr Ser 1805 1810 1815 Met Asn Arg Ay Gu
woheosiys206G n lie Thr Leu Ala Thr Gy Ala 1820 »82&EPI®3005377

Gy Lys Thr Thr Gu Leu PrasArg Ser Val lie Gu Gu

lie Ay 1835 1840 1845 Arg H's Lys Arg Val Leu Val Leu

lie Pro Leu Arg Ala Al a 1850 185 0 du Ser
generalrpringiple, ka?ét C%Pﬁ’gvéflo“tfg ff’?ff nrbartsﬂéew %YO §%5 calves were
tidBdP on aPhSsfd Leu Arg lie Gy Asp Met Lys Gu Gy
mve“%‘g ?\/SéS% ? B ™80 1888 1890 Gy lie Thr Tyr Ala Ser
Tyr Ay Tyr Phe Cys AGn Leu Pro G n 1895 1900 1905 Pro
Utig Leu Arg Ala Ala Met Val Gu Tyr Ser Tyr lie Phe
RES 1910 1915 1920 Asp Glu Tyr His Cys Ala Thr Pro G u
Mortaﬂﬁn Leu Ala lie He Gy 1925 1930 1935 Lys lie H's Arg
e Ala Gu Asn Leu Arg Val Val Ala Met Thr 1940 1945
Heifer No562\GroTpd) died omléayd%/PIm@st\mcuwn)rﬁhe Toltovapg tablysummarises

S. Pro 195 1960 1 Phe He Ala Pro
the Obsg"&dﬁlﬂllcﬂ}e?g‘h?& &Slo"ére‘%%ged “%“gfg?gb%w 1980 Gy Ser
G u Tyr Leu Asp He Al a Gly Leu Lys He Pro Thr Gu
I985 19P0 1995 Ju. Met Lys Ay Asnf Met Leu éal Phe Al a
PHeifqmr mrlgfeﬂ@?ﬁrmonéooo 2005 2010 FRsEmoHsMEndings, Al a
Fys—tystteUtysAtatys Gy Tyr Asim Ser 2015 2020 2025
(Ny. G3fr | Ty sighy of SeeasaifsonGF WPAsn Prie Glehydsationeu Ar g
val Val | 2032h2H85ica0AIhais@rEge@m Ser hintoriages@l th¥aérous
/al Al a| Thry Aszerja I|e A u 2045 ZOSOm%Qﬁ,%anégr Ay Val

Thr L '
'20:35 2371(? Ei%u éﬁrli/ﬁ V 'ﬁﬁ }-?Q?F'flllégoyﬂ‘%%gers
lys Met |Pr

085 I|e VaP u Lys
\rg Met | N glevated T?PPHP?OéY @t Hu Gt 26%‘%9“‘?01%%%#’66 Al a
5 n Arg|Ar § -GOandrlg R Gly Arg Val Lys Pro Gy Arg
Tyr 210be 2td0giidd 6n $\IPIArg Ser A nf Gu Thr Ala Ser Gy
Per Lys|Aspbiytmatbreathti 21 20DP125 2130 Asp Leu Leu G n

Ala G nlArg Tyr Gy tie G uAsp-Gyte-Asn—2135-2140

[ == sy v pw § A =

2145 Val Thr Lys Ser Phe Arg Gu Met Asn Tyr_As q?
These %nlcab@ncrygroszsmozqggalzﬂa@nl @regeonsigent seith | BY DNk tingycgd lesions,

Le u Leu
oo Sy WBL AP 8 APV
2180 2185 2190 Ala Arg Thr Asp H's Pro Gu Pro I|e Gn
Leu Ala Tyr Asn Ser 2195 2200 2205 Tyr Gu Asn Gn lie
Abortmrléafralrln_ee}l%e Pro Lys lie Lys Asn Gy 2210 2215 2220
I
One heﬁe&J hﬁbll%g%gﬁggéogqu?’ﬂ %H ngél‘ﬁecr;-'l_\y;; éﬁg (G}_éﬁfp 1—)%0&5@ on Day 38 PI,
Heifer No. 4&&1{Gf5ylp 2Ahbordron@ay 3¢ Bl Bo40fd2R48Es Q@%d@mmg‘mfmwlysm and

they Wgr.@@em%!%é t%ﬂf?eag@ﬁsté qéﬁ%& %Tr‘%ft&? : AS“%PQEAﬁéﬁ?%

In Grd'&%ul Ly§ t@et‘ﬂls Vidhs 2808 22 TRiRR280. Tas Ghiind ek §E1ﬁ fHiBf eRhination at
Ala Leu Leu lie Ala Leu Phe 22 2290 295 Ay

termindtjam. Gacbss@a;ho’rq/gy @ithe Tierusirevealdthe {allopgingsHi s lie Pro
I\/Iet 2300 2305 2310 lie Thr ie Tyr Thr Leu Gu Asp
*  Hst %Elé‘i?“@ OIRs‘?Sa hti%i@sal%ﬁ 90 2325Thr His Leu G n
Phey, n® of B &Jt@wﬁﬂh 6k 3—@5 t Q@é é%ﬁe@%@m@ﬁ’&%@n
* 234 @IB%SerOﬁ%C 3’&% I Let "Qy Asp L
The firsipes.ots thHEyteR3 46 Hz:ﬁ*ﬁf)ms 586 mmmm»;mwmh@‘tsx i’ ahzgmoﬁy most likely
er S n GGy Met Lys Phe lie 2360 2365 2370 Lys Val
d“etoéer?ﬁsdngcﬁor}_ys Val Arg Asp Ser G n Ser Thr Lys QGu
2375 2380 2385 Gy Leu Gn Thr lie Lys Qu Tyr Val Asp

Lys Phe lie G n Ser 2390 2395 2400
Clinical Observation of Heifers

PN N

A summary of the clinical observation data and duration of clinical signs in the groups are

presented below.



Leu Thr Gu Asn Lys Qu Gu lle lie Arg Tyr Gy Leu
Trp Ay 2405 2410 2415 Val His Thr Ala Leu Tyr Lys Ser
woewsAlaoAl a Arg Leu Gy H's 2420 2425 2430 G eCThiP2085@05377

Phe Ala Thr Leu Val Val Lys6Trp Leu Ala Phe Ay 2435
2440 2445 GJy Gu Thr Val Ser Ala Hs lie Lys G n Val
Ala Val Asp Leu 2450 2455 2460 Val Val Tyr Tyr lie lie

Asn Lys Pro Ser Phe Pro Gy Asp Thr 2465 2470 2475 Qu
Qh_mcg%-_@_@qnﬁ 1@ hySpdstGhdcufiidnADPI RikerMaby et daerveéu Phe
e 2480 2485 2490 Ser Ala Leu Ala Thr Tyr Thr Tyr Lys
Thr Trp Asn Tyr Asn Asn 2495 2500 2505 Leu G n Arg Val
V Pro Ala Leu Ala Tyr Leu Pro Tyr Ala 2510 2515
Group :b%?é&l'%‘n) Ser Ala Leu Lys {eu Phe Thr )F/>ro Thr _Arg Leu
e g oo v Thepmiser e T e
Lys Ser Asp Gy Ldu Pe iy EvTd Gﬂv |6‘I§ Sor RIS Al g 026% |
2555 2560 2565 Met| Gu H e Leu Asn GOPIAsn Pro He Ser
Madss 6f yppdties Ser Vel 825130 |25B85 18580 Met 18 ey @ ylb/al @12
Rhfynfadha Ala His 7Asip Ala gH1e- 13 |u $et0 2383 2BD0 | 25958
6n31§ﬂcltliv n Lys Ar eu 9h_elq Mat d.ys] ValAlgi’h%1 ?/alAgp
|t92%£\2@ 26202625 bgﬁul Lyt (_312
FHa—Val —2636—
\Ir G N/
HI—I 12
Lef
y 12
) OL€elD, 12

a2t

Cl Ty
ot

T\/r l_|| S
ﬁpn 18] |

n 26860 2
e 1&-u4dle
Lys13i ¢

||G\J
Lo
L=

Z \.S
6%59255
ulRed4d

A8 g1AsT

Leu"Argq Leu-lijie
45 2650 2655163 y
r APa Gy 1At AS
Met Phe Gl ullk a4 Ph

%vaft&ffbsﬁ?‘ﬁ@ryzlﬁ§5 Asp Ser @uisdy
ré’s16ff‘” Tyr 1T Ceu 2690 2695 [270Q Asp Leu i1 e Phe

PRy GO DRG] T Wa o A a o Loy Sur

Trp Ala Pro Ala Pro Leu Ser
Cys Asp Trp 2720 2725 2730 Thr Pro Ser Asp Qu Arg lie

Mailarriigea Tyr Lys 26
l@sughiry G u_Lys Th
RBnotal bikithlge

Pro His Asn Asn Tyr Leu 2735 2740 2745 Arg Val
Group %%XIKF%:BNG CQys Pro Qys Ay Tyr GQu I ie

?750C§?§%a125 Lys Asn Val Al a G y Anymall®u Thr Lys Val

y Sef—27&p 2770 8%77 PhggsCey O A¥io
ra Ley f:l\l Ar-6 f'_‘l , DY De 5 1 ndaon S92 o lo2aA/

9 y T T O 1 Astr—t yS Z271oU 270690 [£79U
al Thr I\zq Phe Tyt Asp-Asp-Ash—telu—e—GHu—Val—Hys
S0ss\WARDDEINE 2800  PRO5 Al a Arg Leu P _GA-ValAsp
bachTymatioor Lys Gy Val Thr 2810 2815 2820 Ala lyg led
ASpnjliydtiviisn Asn Gy Lys Val Leu Leu Al-a Thr Asn 2825 -
PR3 dBSarkys Trp Ju Val Asp His |Ala Phe [Leu -Thr |Arg -
(VN sidpy S Lys 2840 2845 P850. Hs| Thr- Ay lie Gy Phe
xS Yy N éyr teg Gy ASp Arg Prio 2855 2860 2865 Asp

;a]‘ d m&lr g 1 A\ A A F=% At C 1 T

I R—ASP Fet—Va ASP A ASP Uy /—\I_a mr 11e 1nr _
LYID89% 2875 28801 Ash—Ser-Vatl—&-A-Phe—ted—tys—et—tys
7§uglgng,g CQys Ala Phe Tht 2885 2890 2895 Fy+r AspteuThr—
| Abngaral heathieg) Val Arg leu lie Glu Leu Val 2900 2905 -
2BePatiell sespiraeryste Asn teu G n GJu Arg Qu llie Pro [Thr -
VHbofl&tbsival 2915 2p20 2925| Thr- Thr| Trp- Leul Al & Tyr] Ser-
Pheval Asn Gu Asp Leu Gy Thr 2930 2935 2940 Iie Lys

Pro Val Leu Ay GQu Lys Val lie Gu Pro Pro
All G2eps! 2e50alpgsBcrduwith uXBel- &@@h@tﬁd Pr BIOPF}rSP%tim%%f Flépjcal signs.
Val Thr Thr G r
Resplrfépgy Hes ﬂ)pa?a.adufl@p Fccégrﬁ)glﬁ].%gﬁhl%ggegf @]’lfetﬂz %%1%_ rhzfg'g}ogai;gmﬁter heifers
develog dR-@o¥akviathe@xdeplisn by SlelEuNG] 676’r On&Gheiferediedsypd another one
is G n 2990 2995 3000 Ser Thr Thr Leu
aborted yese defore) gitay ifegtipn. ppl thgsg signs are consrste

after infection with a virulent BVDYV strain.

10

n¥ w1‘¥ tlhe syr\ﬁptoms expected
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3005 3010 3015 Pro Ay Val Asn Pro Asn His Leu Ala Gu
Val He Asp Gu Lys 3020 3025 3030 Asp Asp Arg Pro Phe
woabosiiewod e He Gy Asn Lys Gy Ser Thr 3035 BO2@P3®4505377
Ser Asn Arg Ala Arg Thr Al &7Lys Asn He Arg Leu Tyr
Lys Ay 3050 3055 3060 Asn Asn Pro Arg Gu He Arg Asp
Leu Met Ser G n gre305370375Le
All Gronpe? peinals, feaiey v A B Seid ioa 8\ e st B osgne time, one
B Thr Phe Leu Asn Arg Gu
helferh%ﬁ %?_I%ggg]ﬂﬁ%fa 38%55(75%1 r%g%S Leu Ser Leu Gy Lys Pro
H e Lys Arg Lys Thr Thr Thr Ala Met 3110 3115 3120 H e
Leu He Gu Pro Qu Val Gu GQu Gu Leu Pro
Recml%ﬂ’@i%r%sli%o 3135 Trp Phe Gn Ala Gu Gu Pro Leu Phe
No abnhﬁﬂal %rﬂpe%laﬁré-&ﬁm sewé?e RleR2A b3fASth3 Im@cthsofARP aigdalsTyr
I's Leu e Ay Val Asp Ser H e Lys Ser 3155 3160
In GromB,Sangpmparaaumy@h@s wernaipedsiwithin dhe phiysiplpgicak range fropy Pap 0 to Day
I)[/ Lys 3170 3175 3180G u Val Gy Ala Arg Thr Tyr
21 aftefr‘ﬂ @R Lys Leu Ser Ser Trp Ser 3185 3190 3195 Thr G n
All Gr}f% 1 TRkinda¥s shotedGavived &8sl te@ipefitare Pifeer LiafecRoe thituwere detected
0 3205 3210 Gu Leu Leu Leu Lys Cys Pro Pro Cys Ser
betweehayk Ve 18dH. Lys Gy 3215 3220 3225 His Met Val Ser Ala
Tyr Gn Leu Ala G n Gy Asn Trp Gu Pro 3230 3235 3240
Leu Ay Cys Gy Val Tyr Met Ay Thr lie Pro Ala Arg
Findind¥ 8t $@dy324misdch 3255 Lys lie H's Pro Tyr Gu Ala Tyr
eu Lys Leu Lys G u Leu Val 3260 3265 3270 Gu Val Qu
At StUdSSéfFYITS@?UOAF fpeidsgs WIS cARBINSPRt BANSMEE | ie lie Arg 3275
f) 39
o o R SOt B ENTTRCILR 20 g il g
The folldveinASindRize weke/olisgsvet acthSerccrapgy @ the 880858310 3315 Leu
Cys Arg Asp Gy His Lys Arg Asn He Tyr Asn Lys He H
3320 3325 3330
npaimad INog Findipgs | ey” Pro 3335 3340 3345 APREIW
& n Thr Asp Thr Thr Ser Phe His G n Ala H e 3350 3355
B3AipArg G u Lys He Asp Lys Thr Gu Asn Lys G n Thr
P’ro G u Leu 3365 3370 3375 Hs Gu Gu Leu Met Lys Val
Phyy Asp  Cy&sdi@t) dedtératbeleapa@blysis380 338bd 8304kt Reveekysarlier

g Ser Tyk c@t%@ traMaddeRl adtbRsiS U G Dik@bk IRt 3AVeRks earlier
95 3400 3405 y He Asn Arg Lys Gy Ala Ala Ay Tyr

5 uO dyu Ser Lys Asn 3410 3415 3420 He Gy GQu Val Leu
ft GQu Lys Hs He VaI Glu A n Leu 3425 3430 3435

H e Lys Asp Leu Ar S s Lys H TV
565 The 34 %?@ﬁzﬁ?n%&t%e hV Pro Lys%RSA@fg XSI‘E“X‘[%“ viable
Val e‘?egA%?fa%@b Trp G u 3455 3460 3465Al a Gly Gu
Val Aslﬁm@llﬁll Lys L¥S Pro Arg Val lie G n Tyr 3470
340% 3480 Npunahsperisenal pgdemzal Arg Leu Ala lie Thr Lys
/619 Vet TyGerdeysl 2B4BEIB8490 3495 Trp Val Dipd 3 @brivesks emior
val Val He Pro Gy Tyr u Gy Lys 3500 3505 3510 Thr
ro Leu Phe Asp Ii1e Phe Asn Lys Val Lys Lys Gu Trp
Asp 3515 3520 3525 Ser Phe G n As al a_Val Ser
The fiRliegsAsige®thatyds Group tﬁpln%sdig&ssﬁbsw ABD anﬁlél and/age Group 2

i SN 00  BEsB S B S B B0 consios

abortios€U Asp Thr 3560 3565 3570 He Thr Gu H's Met Val Gu
Val Pro Val He Thr Ala Asp Gy 3575 3580 3585 d u Val
TrHeAr Asn Gy Gdn Arg Ay Ser Gy G n Pro Asp

Abortllgg R,Ir(ﬁﬁﬂg%??gg tTQ’.f %@@%@oygﬁg Ser Met Leu Asn Val

After the post-mortem examination it was not clear why some of the heifers had not had

abortion. Dead foetuses should be considered as abortions, therefore the clinical picture was

modified after the termination of the study as follows:
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Ala Phe Cys Lys Ser Thr Ay He Pro Tyr Arg Ay Phe
Ser Arg 3620 3625 3630 Val Ala Arg He His Val Cys Ay
womsAIRoG y Phe Leu H e Thr 3635 3640 3645 G vCAER2085405377
Leu Gy Leu Lys Phe Ser G uwsLys Gy Met G n H e 3650
3655 3660 Leu Hs Gu Ala Gy Lys Pro Gn Lys lie Thr
Gu Gy Asp Lys 3665 3670 3675 Met Lys Val Ala Tyr Arg
Phe Gu Asp He AQu Phe Cys Ser Hi s 3680 3685 3690 Thr
PrBY Pro Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr
t 3695 3700 3705 Ala Gy Arg Ser Thr Ala Thr He Leu
NAaithgls Mepn@psiomhr Arg 3710 3715 3720 Leu Asp Sefr Ser
BNp. Ju Arg Gy Ser Thr Ala Tyr Ju Lys Ala 3725 3730
735 Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn
596 Val  VBVIBAudtis (herdd SAApIactig posemOitem)eu Leu| Val

%9sSer %ng?or%l@(ﬁtﬁs b&-nftterd)/55 3760 3765 Prp Ser
Asn SonTYr Gn y Asp Pro lie Aa

'(I' %tgébgs};%éi,%s lie Ay Lys Gh Leu

Thr Gy Phe GIP Lys
S 3 3810
Leu GI I|e Trp Thr Lys HIS Thr Ser Lys Arg Leu lie
Ggﬂ_m_é 3815 3820 3825 Cys Val Qu lie Ay Lys Arg Qu
Gy Thr Trp Leu Val Asn Al a 3830 3835 3840 Asp Arg Leu
iAmidhla Qlpntlysiofhr Gy Lys Phe Tyr lie Pro Ser 3845
30N 3855 Thr Ay Val Thr Leu Leu Gy Lys Hs Tyr|Gu
u 'Te Asn Leu 3860 3865 3870 Lys G n Lys Ala Alp G n

gPro I@n B and@bioAssp Arg Tyr 3875 3880 388p Lys
Gly P g Arg Leu Arg
3890 8 %gbn@%%t%{ﬁh%t %thaﬁfs Ala Ser Gy Ser
3905 <210> 6 <211> 3749 <212> PRT <213>
§f| ci af°888uence; Mitated BVDV: Xl KE- A- NdN <40D> 6
9G u_| ﬁy]bﬁ rigp (fRety @ﬁ%@g_@%hr

Ser Lys Lys 1 5 10 15 Gln Pro Lys Pro Asp Arg lie Gu

Lys Gy Lys Met Lys lie Ala Pro 20 25 30 Lys G u Thr
Examfdatiohyf Bleql S&ymplegs Thr Arg Pro Pro Asp Ala Thr lie 35

40 45 Val Val Gu Gy Val Lys Tyr G n Val Lys Lys Lys
Leukegy{e qopat ) Arg 50 55 60 Gy Lys Asn Thr Gn Asp Gy
WBC 'c@&htfﬁ%rwei's" ifteARPreldon PEN24-PB Kol dRirBa18 Deone/Re BB For S@tus isolation

Lys Leu G u Lys Ala Leu Leu Al a Trp alie

for thik 6me@H1i®0 95 Ala Al a VaI Leu Leu Gn Leu Val Thr Gy

Gu Asn lie . Thr .G n eu Met Asp
ODPIA@W@%V?T%‘WPméﬁidé* V‘dﬂ“ %;%ﬁseé“ &l%%”@éﬁsc};he Leu 115
In Grobd@, 4eSletkdtyfd douMal neAeNwAiIGo J6r% log indr Belohyth ibaselinp value until the

Pro Qu Lys lie % 130 135 140 Thr Gy Val Pro Thr
endofwh@;omsemamapm@d PEYr Gu Leu Lys Gu lie 145 150

In GTO'W %ﬁeoa Ve al @/&ffe%ﬁ %@i) ﬁ@v@% Eﬁtrbegvuh tﬁ&%’ég) ‘Zlmasegﬁfé for one day.

Trp Asn Lys Hs Ay Trp Cys Asn Trp Phe His 180 185
190 lie Gu Pro Trp lie Trp Leu Met Asn Lys Thr Gn
Serologyn Asn Leu Thr 195 200 205 Gu Gy Gn Pro Leu Arg
s "B @S Pearid ¥ht b Yifei @s%@a Qéfére%ﬁé) fecti
Nonegﬁl}e%lgct% Smﬁgus%sla @e g\%/%I 1Thrlbglj'ﬂlg1 ' Arg Asp Ar gm eeton.
After Blf@tiﬂih,ralrl'emrvizﬁ@ @30p 23ﬁ1f212$@ietéupéﬁlBVG\S/SP@SlEflCL%m@bQ@dss detected from

3 weeg%ﬁl %a@@ igthserd ﬂgﬁxeﬁqlpgerg ox\\gelfnqgelp 4 césé)nhiglg In Group 2, 4
out ofV ﬁle 5%1f€ﬁeh&ﬁ@\ﬂ§5 E0ifleY Sntibbiic b detobig ﬁﬁvlﬁl e 'PI. Measurable

Leu G n alie Gn Leu 275 280 285
antlbody response lasted only 1n 3 animals until the end of the observation period. Titres were

I

O W I T L0
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~l>—|(l_'l'|f\ml_

lower in Group 2 than in Group 1.



Leu Asp Gy Ala Thr Asn Thr lie GQu Gy Ala Arg Val
Ay Thr Ala 290 295 300 Lys Leu Thr Thr Trp Leu Ay
woysos@inoieuy Ay lie Leu Ay Lys Lys 305 310 32ETER005/005377
Leu Gu Asn Lys Ser Lys Al a9Trp Phe Gy Ala His Ala
Ala Ser Pro 325 330 335 Tyr Cys Gy Val Gu Arg Lys
Val . Trp Tyr Thr Lys Asn 340 345 350 Cys
VII'US]PIQWCPP%bNCéP @}‘E“E’é‘@nPro Arg Asn Thr Arg lie lie Ay
Buffyga%gy 355 360 365 Lys Phe Asp Thr Asn Ala G u Asp
y Lys lie Leu Hs Gu Met Ay 370 375 380Gy H s Leu
BVDVSeks GetactBthén Vath greups. dhe Sratioawnf\iatus \dgtectien isSsymmeised below. All
385 390 395 400 Ph Ser. Val lie
semplepgyers groy AEa eGP Ay ofeions b St B e Rbe
Ser Hi s Val Asp Val Asp Thr Cys Asp Lys Asn G n Leu

20425430 r| Thr Val Ala GQu
Va @nﬁﬁé Pro ﬂIbFﬁéB%Ww?gs?EéCtﬁ%S Trp Asn Leu Gy
Ly 2Ry Vad %'s -e—Arg—Pro—Asp—Frp] Trp Pro Tyr 450
45_@_Gu Thr Thr Thr Val Phe Val|lie Gu Gu Ala
g/ Val H e Lys %5 lfér?o 475 480} Leu Met Leu Arg
AIW—IeArgAspLeuT He Trp; Asn Ala Ala 485
4962@95 Thr Thr Thr Ala-P he Leu H e| Phe Leu Val Lys
All&@2%eu Arg Gy G n 500 B05 510 LeuHe Gn Gy Leu
Le618rp Leu Met Leu Bl-dlT Gy AlajGn Gy 515 520
5259%he Pro Gu Cys bydl@3 Gy Phel]Gn Tyr Ala H e
Ser Lys Asp Arg 530 535 540 Lys Met{ @y Leu Leu Ay
Prig;:Gd4n Ser Leu Thr Thr Thr Trp Hi s| Leu 545 550 555
54 ro Thr Lys Lys He Val Asp Ser| Met Val H s Val
TrpéTys Gu Ay 565 570-875 Lys Asp|Leu Lys H e Leu
Ly$§88&t Cys Thr Lys GuSGu Arg Tyr|Leu 580 585 590
Vabol a Val Hi's Gu Arg-8la Leu Ser{ Thr Ser Ala Gu
Phasdet G n 595 600 6058H e Ser Asp{G@y Thr He Gy
Prigidssp Val H e Asp M#t- Bro Asp Asp| 610 615 620 Phe
GduPne @y Leu Cys Pro Cys Asp Ser Lys Pro Val H e
Lys Ay 625 630 635 640 Lys Phe Asn Ala Ser Leu Leu
Ti Asn@e Pro Ala Phe G n Met Val Cys 645 650 655 Pro
1ssuegam % Trp Thr Gy Thr He Gu Cys Thr Leu Ala Asn
The preddhcd\6PB FB0viaaSn tddehtiheifetanfishe fdetusdis shimmalrsed Belgw:
Thr Tyr Arg Arg Thr Thr Pro Phe 675 680 6853 n Arg Arg
Heiferfys Trp Cys Thr Tyr Gu Lys lie lie Gy Gu Asp lie
690 695 700 Tyr Au Q/s lie Leu Ay Gy Asn Trp Thr
s—Hie T 7151720 Ser Arg Leu
Ly “R?%l Aiy Prow ESS@E{%M@MSW Trp Cys Gy Hs
7289730 735 | Asp Phe Val—Ash—Ser—G+{ Gy Leu Pro Hi s

A ICT

TyGcrbp1! i e Gly Lys Cys 740 745 750 Met Leu lie Asn
Gju Ser Ay Tyr Arg Tyr Val Asp Asp|Thr Ser Cys 755
76%7565 Asp Arg Gy Gy Ala lie/Val Pro Ser Gy
Th—Vat—tys—<€ys—Arg 770 775 780 1tie Ay Asn Val Thr

Val Gn Val lie Ala Thr Asn Asn Asp Leu Ay 785 790
Foetusggs 800 Pro Met Pro Cys Ser Pro Ala Gu Val lie Ala

Ser Gu Gy Pro Val 805 810 815 Gu Lys Thr Ala Cys
THAmmal Asn Tyr BYPVARGsTHrsam@lespr o) Asn Lys 820 825
83Moryr Tyr GQu Pro Arg Asp Arg TyriPhe Gn Gn Tyr
Met., Leu Lys Gy 835 840 845 Gu Trp|Gn Tyr Trp Phe
As;?—%‘é%— Ser Val Asp His H's Lys|Asp 850 855 860
Tyir__Phe Ser Gu Phel\g?e HesHe AlajVal Val Al a Leu
LGl y Gy 865 870 NOIRIBEY Lys Tyr|Val Leu Trp Leu
Led2® e Thr Tyr Thr H &teu Ser G u[Gn 885 890 895
Meto2Al a Met Gy Ala Pigsepidl Asn Thr |Gu Gu H e Val
MEto1Bl e Gy 900 905 Natprgent Leu Leu| Thr Asp Ser Asp H
e |Gbg Val Val Val TyrPRkentLeu Leu 915 920 925 Leu Tyr
Leu He Val Lys Qu Gu Leu Ala Arg|Lys Trp He He
Leu




930 935 940 VvVal Tyr H's He Leu Val Ala Asn Pro Met
Lys Thr He Gy Val Val 945 950 955 960 Leu Leu Met
woews@hy208 y Val Val Lys Ala Ser Arg H e Asn APaTA®p005/005377
965 970 975 Asp G n Ser Al aoMet Asp Pro Cys Phe Leu
Leu Val Thr Gy Val Val 980 985 990Al a Val Leu Met lie
Ala Arg.Arg Gu Pro Ala Thr Leu ProjLeu lie 995 1000
10682 Ala Leu Leu Ala lie Arg Thr Ser Gy Phe Leu
Leu Pro Ala 1010 1015 1020 Ser lie Asp Val Thr Vval Al a
Vabb¥al Leu lie Val LB#s¢®u Leu 1025 1030-1035 Al a Ser
Ty688ie Thr Asp Tyr Migresent Tyr Lys|Lys Trp Leu G n
10408 1045 1050 Leu LeBremtre Ser Leu He Ala Gy H e Phe
Hias¢l e Arg Ser LeuNddpFesd@b0 1065 Lys His H e Asn G n
k163 u Val Pro G u Nbgrsent Met Pro| Ser 1070 1075 1080
Trp Arg Pro Leu Ala Leu val Leu Phe Tyr H e Thr Ser
THNT A Motiteged 1090 1095 H e Thr Thr Asn Trp Asp H e Asp
Leu Ala Gy Phe Leu Leu G n 1100 1105 1110 Trp Ala Pro
Ala Val He Met Met Ala Thr Met Trp Ala Asp Phe 1115

1120 1125 e hr eu Pr .G cegpr
Samp IF_ 0 Sl Lysw%teeai Tﬁ%}iitglﬁ% ﬁi‘!}fﬁyY@Lu&’Pﬁe Lgxﬁﬂy{/lts}—%ézﬁ%)alemept #
marked\bfes] omAs RicN@hlyGrézeh WsmARs w'Efepa\iaﬁublél45 1150 1155 Ay

Lys Val Lys Tyr Arg Gn He Ser Ser Val Tyr Asp H e

Cys 1160 1165 1170 Asp Ser u Gu Ala Val Tyr Leu Phe
Sumnpyp oBVINredatedslinjcal gpd labpratorydatai 185 Gy Ser Arg Pro

Asp Phe H e Leu Pro Phe Leu Lys Ala Val Leu 1190 1195

éEOO e Ser Cys He Ser Ser Gn Trp Gn Val Val Tyr H

Tyr 1205 1210 1215 Leu He Leu Gu He Thr Tyr

daimd y Gopclpsign Asn Phe Leu Ser Arg Leu HB¥PAla Al a
NZBS 1240 1245 He He Ju leu Asn Trp Ala He Asp Asp

eu Leu (ﬁnﬂ S“t%%gg“&ﬁ’@%?n L&#Eﬁe%@%@ éﬁ#@He }—é{fnd)
5Val Lys. Val G V;

é Pﬁe % i S %%@?ﬁiﬁ%q@%r@ uuGI ual it 3 f‘?‘%’s) Gy A a
Lys Ghipical BVPaboriian |je Lys 1295 1300 GaB%)A a Ser

ﬂﬁ Leu BD phastipe foptug pegtgn Jie lie ofdoetyn™|ie
#3640 131PieBR@ tOBVIH u Gy Lys G u Trp Ash(foptys)Al-athaifer)

Pro.lys Cys Gy 1325 1330 1335 Arg Gn Gy Lys Pro
Iﬁ{'e Qfﬁ?sw&
u

s Gy Met Thr Leu Ala Asp Phe 1340 1345 1350

g gu Lys His Tyr Lys Lys lie Phe lie Arg GQu Qu
USer 1355 1360 1365 Cys Pro Val Pro Phe Asp Pro Ser
Cys Hs Cys Asn Tyr Phe Arg 1370 1375 1380 His Asp Gy

Pnim@he Qogclusien G u Tyr Lys Gy Tyr Val B¥DTyr 1385
N#90 1395 Thr Ala Arg Gy Gn Leu Phe Leu Arg Asn Leu
Pro lie Leu Ala 1400 1405 1410 Thr Lys Met Lys Leu Leu
Moy Val GliyiicASBVDabodioh Ala G u |ie 1415 J4Musi¥25 Gy

Agp Leu ﬁkgectr&dssmb&%nm@n Vabld@bubr g G ¥okluy Al a

Jag 1430n143m 1440 Cys Lys Lys lie Thr Asrtféén%)g u Lys
Y S Hi s lnaisn lie I\/Iet 1445 1450 1455 Asp Leu Thr

*L}i’@etﬁéah W@aﬂé@&cﬂaﬁ&ﬁb r;hﬁ85f Afngaliﬁlgy Leu Gu Thr GI y Trp

Ala Tyr Thr Hs Gn Gy Gy lie 1490 1495 1500 Ser Ser

Val Asp H's Val Thr Ala Gy Lys Asp Leu Leu Val Cys
Concluge®s 1510 1515 Asp Ser Met Ay Arg Thr Arg Val Val Cys

The sefd S0 (035 8y H AR T 5@@“% A PREdR Rl T

Ten pregnant heifers were selected from a BVDV negative herd. Two groups of 5 heifers were

included in the trial: one was inoculated with XIKE-A the other with XIKE-B virus strain.

Heifers were between days 60 and 90 of gestation on the day of inoculation.
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Pro Qu Gy Ala Arg Cys Tyr Val Leu Asn Pro Gu Ala

Val Asn 1550 1555 1560lie Ser Gy Thr Lys Gy Ala Mt
woabosHiiszobeu G n Lys Thr Ay 1565 1570 1575 G pCGER2088005377

Thr Cys Val Thr Ala Ser A wiThr Pro Al a Phe Phe 1580

1585 1590 Asp Leu Lys Asn Leu Lys Gy Trp Ser Ay Leu

SRt T ey N P
duringegie oBS&rvhiYch gér@ode'Elobc‘l' SakaBles Medre 20Med@d ffdn€ thd BnitdMs for serology,

1625 1630 1635 Ser Lys Asn G n Thr Asp Leu Ala Asp
antigetrdetettidn andswhigs bloed cEHs weeAcoung The Bep@anenibrasAsmninpigd 9 weeks

. .Gy, Phe L Gn He Thr Le a_Thr . 1655 116
after AT OGRS OT A P e 1 ol "oy Rgiered. Foeta
organ SAmip1&d Werd cB11d QDI EEErol B8 ndedpsMagd bk @niys fARNV V¥l infeetion.

Val" Leu He Pro Leu Arg Ala Ala 1685 1690 1695 Ala GQu
Ser Val Tyr Gn Tyr Met Arg Val Lys Tyr Pro Ser H e

1700 1 1710..Ser. P H
e 8 AR S50 S50, S8 R PR o e
of BVBNarehgsd dyw nicktulithy theRlugntey 61 BVID -edlat abdr#36k dnd3be AumOBer of BVD

Gn Pro Lys Leu Arg Ala Ala Met. Val GQu Tyr, Ser Tyr H |
positive fpyaesiay s miationy Isasiditiqn tﬁébe WA PAFAmEirs Céi}@al/ﬁlglsﬂhﬁmaensm for

4 | u v

Vo ViS4, Sl St o SRl R T e s
challedgéBlerd é88udibd. Ala Thr Pro Ala Gy Thr Val Thr Thr Thr

Gy Gn Lys Hs 1790 1795 1800 Pro He Gu GQu Phe He

Ala Pro Gu Val Met Lys Gy Gu Asp 1805 1810 1815 Leu

e . o
The G A sl ke 458 ey e B e iyl 5 B e
abortidhandhinfecBo of tire facts Avas ab88Sed 8y the PRASHBt grabp: tva ThEripre it can be

Thr Ala Lys Lys L Ly s Lys Gy Tyr 1350 1855
Condufg‘%g’atsg‘le 1%§c>t,w¥%n %Pe i ﬁ‘g%e féef, n@)&?fe%e% '%%El&m%:ﬁo% n
Leu Arg Val 1865 1870 1875 Val Thr Ser G n Ser Pro Tyr
Val Val Val Ala Thr Asn Ala |lie 1880 1885 1890 G u Ser
Gy Vval Thr Leu Pro Asp Leu Asp Thr Val Val Asp Thr
1895 1900 1905 Gy Leu u Lys Arg Val Arg lie
Ser Ser Lys Met Pro 191%#%@%‘5[150 Phe lie Val Thr Qy
Leu BYBVAIEEVRINEN afo¥pafitvicchickty &dsysstident dbalgt & (helfosb
Gn Ala Gn Arg Arg Ay Arg Val Gy Arg Val Lys Pro
Ay Arg 1940 1945 1950 Tyr Tyr Arg Ser G n Gu Thr Al a

e R R S P S0 iy
et al., 1995. Be80thAsgh ¥atoof Hor BYD \SettenRagonAingcaBsequivite @SN Tgaletion is still

o . Asp Trp. Ser Leu 1985, 1990. 1995 Tyr G u u Asp Ser Leu .
missinge ol B iy reehD B ReYUS 306 MSH 06 ey Bhcpssible and

e tgag}'«mn eg\ﬁe
i ' ’ \Al 2604 li et al., :
s s SR S5 R PSR U 2008 S8l ol 2000
We thejeforGiwantsslutoAingesTigate Asine @B the2ded i theemnajTy parGiofi thes W™ coding
Gnlje Pro.Val, Leu Phe Pr lle Lys Asn 45 20 1o
sequensggads; 9 et A IOAGH atrers D el Shope Rt Tepterty Fhe NP gone
except@Y S5 RHBindPEHQodOOWADdletBl Frony thelRU 16hyth GDNASRNYEIK ANE40A
Pro Ala Tyr Val Tyr Ala Thr Gu 2075 2080 2085 Asp Qu
accordigtolseamdaidapracadums pl hasigsylting mujantBtll lasgthrignepyas uaephas template for

o OB R O B RS s T o ST st

(Meyef ot alAl 200G UTASfecoVeded @itud @ids lain@liAba it eissud IAltuR] Al then used in the
~ 2130Phe Gy Tyr Val GI% Tyr _ G n Thr Leu Ser Ly? Arg .
animahexperimenpdgscyiped bohong BYRY RRKELR servg AR CPHLER! Bce thpvas shown

before thidl it UnfeSh cfdsS tHe Fadefith (EAMBPE43S0 2155 2160



15

20

Thr Thr H's Leu Gn Phe Ala Pro Asn Ala lie Arg Thr
Asp Gy 2165 2170 2175 Lys Asp Ser Gu Leu Lys Gu Leu
wél2e05xai2068 y Asp Leu Asp Lys 2180 2185 2190 TyPpCYalP20Asp05377
Ala Leu Val Asp Tyr Ser Lys2Gn Gy Met Lys Phe 2195
2200 2205 lie Lys Val Gdn Ala Qu Lys Val Arg Asp Ser
G n Ser Thr S 20 Gu Gy Leu dn Thr lie
OBJE@%V@S)/PWPbéE éﬁg‘%ﬂééﬁﬂﬁl ie Gn 2225 2230 2235 Ser
i ell BV Gvifly & gbhomik@i¢letion of most
The St‘#@;&%gz%%gsféﬁg%%@ég yéjl\llg é{ﬁngﬁT%r Al a Leu ‘% Lys Ser
of the N Ucoflirg: régian An greigeant@Ghimdl955 2260 2265 His GI u Thr Ala
Phe Ala Thr Leu Val Val Lys Trp Leu Al a Phe 2270 2275
2280 Gy Gy Qu Thr Val Ser Ala Hs He Lys G n Val
- B&Pard 280 rA3Q % Egampall Val Tyr Tyr lie lie
Maten%saﬂd%héﬁgdé Phe Pro Gy AspMZSOO 2305 2310 Thr Gu
Thr An Gn Gu Gy Arg Arg Phe Val Ala Ser Leu Phe
0 2325 lie Ser Ala Leu Ala Thr. Tyr Thr Tyr
STUD%jiE%Trp Asn Tyr Asn 2330 2335 2340 Asn Leu G n Arg
Eight pY@%na}‘{ﬁlhmﬁréJwE’feOasé\%lﬁed—Qcttaﬁdl(ﬁn Ty twd-gtouPs. oTHBy rwe28 4tea35dhd observed
Al a Thr Ser a Leu Lys Leu Phe Thr Pro Thr Arg
accordinguo GiefoBewing3ehedd®5 2370 Val Val H e Leu Ser Ser Thr
He Tyr Lys Thr Tyr Leu Ser H e 2375 2380 2385 Arg Lys
Gy Lys Ser Asp Ay Leu Leu Gy Thr Gy He Ser Ala
2390 2395 2400GAupl et G u H@op?® Asn G n Asn Pro He
er-var Jy H$£ Ser 2405 24103 2415vVal Met Leu Gy Val
AST @(ﬁ(lﬁBe/ G420 2425 2430

e—otH O1H——TVyS f-\lg Tht VA le Pne
R@Wtel\/c QAQR DAAQ 2445 Asnh rTram,pggl

Wegeingion fae \Hietwesn days 6% and D0 shrs ARG Ry LpLTeshay e
Gbervtiontet A a kelClKeal@gmsAla Val Gn Thr H e 2465
PTG a@ATBIoE y| Ak Fhequmen ddysd), 14108148 aTig nt tefraination Tyr
@ yifyal Tyr Tyr 248FBHASR1a24%dlen &ty 16 pt By Al a Lys
Gu Leu Ala Qu LysgJir ol @yo ﬁ(&th@ﬁ%ﬁﬁé@%%@?@ Asn

ey—Phe—Tthr e vet r’u:‘ uu /-\la he— G U LCeu Leu

Fﬁ’%%&eﬁ’zsls 2530 REPSRE y,Lys He Arg Asn
(¥ 68y Gy Akn Tyr mgaapame* Ofo‘ﬂﬂﬁl N on Asp Lew H e
Phe Asn Leu Hs Asn Lys leu Asn Lys Gly | ey 2540 2545
2oDoflsysdyt ys Leu Val |lopen Gingrolleg clidigalBfusiyAl a Pro Leu

BRperentAIRit2555 2560 I26kudlrapinidir Pro Ser Asp Gu Arg
1\\}6@10&%&" bIhEHm 0 H' S A9artds mlihing2 N detail&l PEdedkes) fér flinding
al 9 Cys Higg %ééesgtM tﬁfm@t WcMduld-Werd\ @pplied. The
2585 2590 2595 H e Ly ?1 yatl-tlﬁt? slﬁ?dil mﬁtléﬁ’%nd the

é“g‘é

~

Val Gu dJu Lys G|y2 t; they
Asn Arg Leu Ay Arg GiP ! % e%rtasks
Lys Val Thr Lys Phe T YAE? S aRE O‘f_o "
Lys Pro 2630 2635 264 Wa%@fh e{felijn éﬁ“?ﬁ“ﬁe 1 gr or his
Asp Leu Tyr Tyr Lys gaymmﬂe @3151@@50’1%559&?‘9 Were cpdrd by the
Leu Asp Tyr Asn Asn Giyvesyigaterntil ali rgsalfs aevaablosaq
2665 2670 Asn Lys Trp Gu Val Asp His Ala Phe Leu Thr

Arg Leu Val Lys 2675 2680 2685 Lys H's Thr Gy He Qy
RESUEEHI% Lys Gy Ala Tyr Leu Gy Asp Arg 2690 2695 2700Pro
All heif3Pwhlk Seffin aﬁ@Er Wt MatudPStre ALY aeBls @ycS/ed\loabeTﬁ‘He df B&DV and BVDV
antlbocﬁ bef’)ozgt%e tJaQo éfltge Ly s Asn Ser Val G n Phe Leu Lys

Met Lys Ly s Cys Al a Phe 2720 2725 2730 Thr Tyr

Asp Leu Thr I|e Ser Asn Leu Val Arg Leu lie Gu Leu
Prepa?dtién 2i7d CoRtrobof/Bie Virgs tsesl {05 thedlnfeqtion G n Gu Arg G u
lie Pro Thr Val Thr 2750 2755 2760 Val Thr Thr Trp Leu

Sampléls we;ycrolﬂca'gtred tl!;roughout "?ﬁ:'e dlﬁtlon sté%s an(l‘lI assayed on the day of preparation, i.e.

without freezing by co-cultivation on suitable tissue culture. The results of virus titration are
shown in the following table.




2765 2770 2775 Thr lie Lys Pro Val Leu Gy Qu Lys Val

lie Pro Gu Pro Pro 2780 2785 2790 Gu G u Leu Ser Leu
wohmwsAnwoThr Val Arg Leu Val Thr Thr Gu 2795 P8OMP2BSSH05377

Thr Ala lie Thr lie Thr Aw3G@u Ala Qu Val Mt Thr

Thr Gy 2810 2815 2820 lie Thr Pro Val Val Qu Met Lys

Gu Gu Pro @dn Leu Asp H's 2825 2830 2835 @ n Ser Thr
Thr Leu Lys Val Gy leulys Gu Gy Ju Tyr Pro 2840
pSampeld | Yigusptiging y Val  Relntien bdeseriptidns Leu Al Logjuitre/ml

al Abp G u 2855 2860 286 Pro P
ol Via | )gmgms&m Asn Lys G§;?L( 2456810 5575 d6sg T

ber vAsp g A Arg|Thr #Qaaoﬂé%vﬁﬁﬁu{bfenﬁi'gg Led TV 40
_ysvzﬁgb P890 2895 Gy /ST gﬂiﬁj}lfbiﬁzg Ut g Ay

Ageo oy Qﬁif\
Asp—tet—vet—Ser—G G-y oU—z30o—z3 +e—ite

Ar-g—239 Leu—FHf
Val VARa L=ngz

Leu Asp Rrn2 Gtd d®u Lys Ay 29153
Q20 2925 sp-Tyr Lys Gy Thr Phe leu Asn Arg
UWARA 1bu G u 293

29383ponige Ajithoubepegnng Leu |Gy L8
ProVlliZe Lys Arg Lys|Thr Thr RuturAloi #3845 2950 J955Ndkitive
lie Arg Arg Leu lie Gu Pro Qu Val Gu GQu Ju Leu
Pro 2960 2965 2970 Asp Trp Phe Gn Ala Gu Gu Pro Leu
ClinicS§niftonicod BADV ifectiog 2975 2980 2985G n Asn Asp Leu
Tyr H's Leu lie Gy Ser Val Asp Ser lie Lys 2990 2995
3000 Ser Lys Ala Lys Gu Leu Ay Ala Thr Asp Asn Thr

WJ

4

5

The taH}é’ §elbweg1%'%la s%?/rgéa@ A8t IRl anibd R Fithat(2 mlgalysﬁg 5 ué['-g thle{;ﬁbservanon
Lys Lys G n Met Ser

Met
Thr

Leu Ser Ser Trp 3020 3025
Leu Ala Pro Leu Phe
s Pro Pro S
] al § i Shid ) Gy wegg. pbserved ge/r
AIaT Gln LeL Gn dy Asn Trp Glu 3065 3070 3075
Pro L lmlyoé}%ﬁ- ]§d1%| Tyr Met G \WOrowp 2(KEKPE Al a
rg Arg 3080 3085 3090 Leu Lys lie H s Pro Tyr Ju Al a
Tyr eu Lyjs Aflimalgu 3095 3100 3105 | du Val
ué@r{é aTHDAIaLysGIuSe% %l\fﬁe?,]lo
3115 3120 Arg GI u —Thr Trp HHeteu-Arg-LysiVal
y 3112 3135 As IM’ﬁgALrJu Th83 yé Ser
t lie Asn Pro G ile Ser p_3140 3145 3150 G n
| leass of appatite Asp G s Arg Agn li-e Tyr Adh Lys
llaeh3hthioB160 3165 Ser Thr| Met- Ala Ser Ala Ay
CanjiagivitRu G U Ly 70 3175 [318Q Pr 9 ValL Val Arg
"Na%alcihEbthge ASp TN r Phe Hi a 31853190
54’0'51‘8 g Gu p Lys AsTLtys—Ed n
. Leu Hi s et Lys

d. yr hr
period. & Val

I VoY
CCu—vieH

\Onal
Ljare

9% Ser Tyr

A

e Pro 37

3225 G

Ser Ty

= A aman sy Sy —p =y

n leu

I Leu
u

oghme3s 3240 Al
Atmormal WEeathiBgr Ly
[Elev afsioredpiratdoly watky
FPoPkidion € Lys Asp Leu Arg Lys Gy Lys Ly
yr Tyr Ju 3275 3280 3285 Thr Al atTe Pr

33 0.3 u, Al a

Only m@fﬁnﬁrgnégﬁﬂ ct@'{calig%\s@e?e Aﬁ&r\%dgn grzr%g Rf 121195 }m? i ach group
In Grou@&OBné%Bﬂi(bf&BelS hdifers Rad10As pf Mpatiteysn dé@ﬂ 8 F\I’ On Besup™, awbiodt of the 3

B pi/s Val , Met T r 3320 3325 3330 Lys Trp Val Lys Gn
animals| had elgicgl; pigys; Bethehesfess @Wwpe@cguglg,g @g@@dgé&@o%gﬂhthat was
accomp%rﬁﬁéd With 168t

Au Trp 33505%&59%%@%00&11@%?&% NG US val Lys Lys

he G n Asp Pro Val
Val Ser Phe Asp Thr Lys AI a 3365 3370 3375

Asn Ard
3250 325
ife Val d

Alal3Al a Gy
> Gy Gy Val
P60 3265
sSTLe Alg

Cys—2 Gu

b AsA | ¢
u Gn 3%

10

Al a
15

Rectal Temperatures

No abnormal temperature changes were detected before the inoculation of the animals. The few
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Trp Asp Thr G n Val Thr Ser Arg Asp Leu Met Leu lie
Lys Asp 3380 3385 3390 lie G n Lys Tyr Tyr Phe Lys Arg
weenosliieoH s Lys Phe Leu Asp 3395 3400 3405 ThPrCiHER20081005377

Gu Hs Met Val Gu Val Pro4vVal He Thr Ala Asp 3410

3415 3420 Ay Gu Val Tyr He Arg Asn Gy Gn Arg Gy

Ser Gy AGn Pro 3425 3430 3435 Bid Thr Ser Al a

cases oBglevE TRFTAUHS VPSR A OO 0 3E Sené e below.

Al a Phe Cys Lys Ser Thr Gly He Pro Tyr Arg Ay Phe

(ST 35y 00 ~3465 Aa afare f°0) Val Ly prigy
psp—ASPtly—Phe—tet ﬁxat’ A 34%95‘% \;é.r(m LeruAro gy
Leu Gly Leu Lys Phe GI uLys Gy @g A n 3485 34§0

3495HeLeu Hs Qu (1:AGIy Lys Pro n Lys He Th
G u Ay2Asp 3500 350543810 Lys Met ?9 val Ala Tyr Arg
Phe Gu Asp He Gu FA885cys Ser 351804520 3525 Hi s Phr
Pro Val Pro Val Arg Trp Al a Asp Asn Thr Ser Ser Tyr
One a3@30h&D3De1By4ldeMeid Whepefdiyre An gadegrotihy andl alsdne Iahimaﬂ_(had fever in
Ala Lys Met Ala Thr 3545 32&? 3555Ar Leu As%g 1
cach g, Tvar Ay deiegteso drS o SRDF FREF Uy Jaks5H Est58og o norma
e Ser Phe Leu Leu Met Tyr Ser Trp Asn
value ¢ e YHlohEaR0 et Fhe, - Arg Arg lie Cys Leu Leu Val
Leu Ser Gn Phe Pro Gu lie 3590 3595 3600 Ser Pro Ser
ys Asn Thr lie Tyr Tyr Tyr Gn Gy Asp Pro lie 3605
Le“kOSBtf(p‘B%li% Ala Ala Tyr Arg Gu Val lie Ay Lys Gn Leu
Cys G u Leu Lys 3620 3625 3630 Arg Thr Ay Phe Gu Lys
Leu Ala Gy Leu Asn Leu Ser Met Thr 3635 3640 3645 Thr, .
Some keekop@hiz WaseobBegyed i all grouph betWiaen Bedaysyss— Ar Bha mumbar of animals with

0 3655 60. Al.a Cys Val ie.dy Lys Arg Gu
at leasg({j%ﬂrﬁ uctien 1%g§9[9§}ooﬂscﬁﬁ%%xg¥%%u@%\9§m%a Asp Arg Leu
lie Ala Ay Lys Thr Ay Lys Phe Tyr lie Pro 3680 3685
3690 Ser _Thr Gy Val Thr leu Ley Gy Lys His Tyr Gu
Glu Greupisn 3695NBmber of poimale hayiys leakepania/ tatah” Al a |G n
Prlo Prb lie Gu Gy Val Asp3&§0%)10 3715 3720 Tyr |Lys
Leu Ay Pro He Val Asn Val V3@3E@u Arg Arg Leu Arg
3725 3730 3735 Val Met Leu Met Thr Val Ala Ser Ay Ser
Trp 3740 3745 <210> 7 <211> 3912 <212> PRT <213>
ssfegnce: Miutated BVDV: Xl KE-B <400> 7 Met
Semlgg'u Leu Phté SegﬁAsn G u Leu Leu Tyr Lys Thr Tyr Lys
A neifval wYad fisk LbfPBQ/DfWanTi‘bbdws before
In coﬁlﬂmlcé/ Swith ﬁhégtd'ffir Bf&oe%'l oo SJ R o iy
vacc1n8mn As Grawgul Hnscmtod @Iltlh }Q&E wdlﬂ)e@nw@up&(lwlaw \th XIKE-B),

compl@g FCTE%?PVﬁbe%‘g%S%%‘Ef%&{ %nl}if}t s'%sﬁy te@ﬁl'ﬁ%ﬂh (9&?1 ﬁﬁ? af%:’}n&ru@atmn)

Asn Val Tyr dy Pro Val Ser Gy 65 70 75 80 I|e Tyr
lie Lys Pro Gy Pro lie Tyr Tyr Gn Asp Tyr Val Gy
BVD +drus isgdation 69nvhuffygeatsi s Arg Ala Pro Leu Gu Leu Cys
Arg 3 u er Met Cys 100 105 110 GQu Thr Thr Arg
NOVHW% ﬁde&ﬁcy?edirg Val Thr Gy Ser Asp Ay Lys Leu 115
120 125 Tyr His lie Tyr lie Cys lie Asp Ay Cys lie
Leu Leu Lys Arg Ala 130 135 140 Thr Arg Asn G n Pro
BVD drys Wpﬁ@éﬁrwg‘wﬁlﬁlw‘f sapplessy Arg Leu Asn 145 150
155 160 Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Qu
GHy—Ser—tys é‘xroppﬁ 65170 1A Ay Ser Lys| Lys Gn

RDrao. luvue Drao. A Ve

ot T T W T\ ll\_ \Au _ou“ L‘D "r\VCL 180 185
Noq Lglq Lie A Dr?) Lvs GlLu 'ir G y|| |§’¢S Aspl Cys Lys
Treatmenis Pro P SIKBA-DEN 205 |XIKE-B/ control

Route Intramuscular Intramuscular

Number of fetuses |4 out of 5 foetuses |2 out of 3 foetuses
in which fetal infected infected
transmission was
detected:
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Asp Ala Thr lie Val Val Gu Gy Val Lys Tyr G@n Val
Lys Lys Lys 210 215 220 Gy Lys Val Arg Gy Lys Asn
wohoos@imoAsp Ay Leu Tyr Hi's Asn Lys 225 230 2BETZ4£8005/005377
Asn Lys Pro Pro G u Ser ArgisLys Lys Leu Qu Lys Ala
Leu Leu Ala 245 250 255 Trp Ala lie Leu Ala Al a Val
—Leu—Leu—G—n*Leu—llal——Ihx_Gl_y_G_u_Asn_zﬁo—zag 270 lie
Guclugion of the Adigtal ganspssion p |Akl Gpysmygsions y Gy |ie
aus uggdfop75 2dor XEGE-A-Bdbet |PheXI€u-A g Gy Val Asn
treatm@dhad the Hiobse@rgd | i e Trp |Rbeer2€D 295 30( Gu Lys H
motdyial tbiire Ay} Val Pro Thr Hijs Leu Ala Thr Asp Tyr Gu
125mAkd 03¢5 320 Leu Lys Gu jlie Val Ay Mt Mt Asp
tﬁéglagﬁ{tael u Lys Thr Asn Tyr 325 330 335 Thr Cys Cys
Cet @ n Arg AHFIS du 1rp Asn tys Gy 1rp Cys Asn
340 345 350 Trp Phe Hs lie Gu Pro Trp lie Trp Leu
Conchivitm Asn Lys Thr G n Asn3 55 3 60 3 65 Asn Leu Thr Glu
G.n Pro Leu Ar s Al a Val Thr

Adu
The Nﬁ elgigen T‘i}si’ﬂt A I?y‘gon@dﬁm%‘/ﬁ atggnyatien, ohdhe IB\%Y/a‘F Wpanson to the
parentagvﬁuﬁb@%zg tlﬁg Fs%va%;/sgoéﬁ 30 %}%/gu%gg pﬁﬁgggﬂé(? (ME&er A%? al., 1 (gb2) However,
the Np“hd@emsalgllq/1svm>t ptaventirgutrdsmiGiogn ¢ DNGPS basal Bhes tey@mbinant to the

Val Asp 420 425 430 Val Leu Phe Lys Qu
foetus %ﬂ?@él%ﬂla@%"g’rﬁg‘?ﬁ@’ﬁcw& Leu Gn Gu Thr Ala 435 440
445 lie G n Leu Leu Asp Ay Ala Thr Asn Thr lie Qu

Gy Ala Arg Val 450 455 460 Gy Thr Ala Lys Leu Thr
Thr Trp Leu Gy Lys @ nEXédVIELJE?u e Leu 465 470 475

Gy BSPY R R RaNE oSttt &honmi i pPestighe gl
Val Gu Arg Lys lie Ay Tyr Val Trp Tyr 500 505 510
Thr Pro Cys Leu Pro Arg Asn Thr

Thr Lys Asn Cys
To be g3hlgtq fegt thﬁéosq@abgbamglb@ayomoé Riyage [igag th&r@rA@rpi INAY deletion with

regard t%sﬁ\/g\? a%rﬂla R a@é Yet ﬁ'allénﬁ ggﬁg c@*ff?r %[ uVﬁ\ﬁ-Zéggtaﬁeﬁmth deletions

within t?h{a INP\?a:bdﬁngegﬁlﬁ) wafbeshblisherlbaSed of\die iPfeetidsac DN A c@nd pKANE40B,
hr Ala Ser Val_lIj r Leu Val Leu 565 570 575 H's
the RNpearegpdyel igtaph of RXANGIPARY A aielepep oyapdansiforibhe egrovered viruses
n%ﬁ bY®itlp S a'ééiﬁ
v oA POC{ROENE hetebogbin e {plntl B ons i
mutathaun T rdmnsmank@g/ they mtibgncedathaByess khd thiig gﬂ%lmh Abpracteristics in

e JBe S0 oD, D Aot it Bl 1

coding tegsorl&éepfor k8o Ot 3n BHAHAK & ASRNE ikibtivAY E{El@t
®Trp 645 B o e Ty o HGHAN S (IR 18l 1€ign of codon

349 was ghpsen dor val anippgl gKpetimerB6Ene65 670bined the ydesired Lnautatlons with

accepta%]igggrﬁé@l ﬁléraéﬁﬁstég Tg% paubegf %E st@%" vly_;ito-&t@l]{}esg éleg;?gety of a live
attenuatéll BVIYV isdlae in @e@ﬁnt 8ehabO5 700 Lys Asp Arg Lys Met

) GI§ Leu Leu Gy Pro Gu Ser Leu Thr Thr_ Thr 705 710 -
Five BVAY¥-negpfivey progpant beiierspsra mociipediigisanapadiyeith ag pigive dose of 10

TCD)S%H%(I;‘ SB @EI -Brapk K/égtiggat%éé %ﬁ’ctg Hh ’nge I?}Z@ (’.?Iirgcal data were

recorded Eﬁlly«r §lo'bylr sdnmles\/adere%allé&dd Forswhitel bRvodl &l chu@ttin®efor buffy-coat
ﬁl 755 76Q 765 Phe Met G n lie Ser Asp

preparatggh asghperplogy. %5%&68%50% tg %u%%pem%tusm Werg Coligpted for virus
isolatior 0 Asp Asp Phe G u Phe Gy Leu Pro Cys Asp Ser
Lys Pro Val 785 790 795 800 lie Lys Gy Lys Phe Asn
Ala Ser Leu Leu Asn Ay Pro Ala Phe G n 805 810 815

A% in Gy Trp Thr Gy Thr lie Gu Cys
MATERFAL ANp METHOPELE 658 ach &' Asp Thr Leu Asp Thr
As detaiTJ@’foiv’é)lanh(gl@lNg Thr Tyr Arg Arg Thr- 835 840 845 Thr

Pro Phe n Arg Arg Lys Trp Cys Thr Tyr Gu Lys He H

e Ay
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850 855 860 G u Asp He Tyr Gu Cys He Leu Ay Ay

Asn Trp Thr Cys He Thr 865 870 875 880 Ay Asp His
wlanosApobeu Lys Asp Gy Pro H e Lys Lys Cys LPeT/EPR005/005377

885 890 895 Cys Gy H s Aspi6Phe Val Asn Ser Gu Ay

Leu Pro Hs Tyr Pro He 900 905 910 Gy Lys Cys Mt

Leu He Asn Qu Ser Gly Tyr Arg Tyr Val Asp Asp 915

RESUIGB® 925 Thr Ser p Arg Ay Gy Val Ala H e Val

L
T R L
unchan%&ﬁm&@@t P8 si@tificny dBreaskiily @pooxCHe%Serlowrioe MS&II@ Malue (day0) in
al

He Ala Ser Glu9g_ ?%1975 (hyq»%{ Pro Val Gu Lys Thr
heifer nat A065/en FpngleriayAdsy Gd.) &ata petsheWp)- | ey 980 985 990
Pro Asn Lys Tyr Tyr Gu Pro Arg Asp Arg Tyr Phe Gn
An Tyr Met 995 1000 1005 Leu Lys Ay GQu Trp G n Tyr
Analysis ¢f tiffy ddap prepardignsSer Val Asp 1010 1015 1020 Hi s Hi s
Lys Asp .Tyr. Phe Ser
Approxibaistys SRS oa Here it ey Ry IS SIPRRRUIRTY 24 yen tisee
culture é?éﬂesl-i%i" 5l daz stbhp-[é/srwéi@‘f&e%@ﬁﬁw%@ 5@icEhOné&ihendred ndedolifsr lzlhquots of
Gy Ala Ay Val Asn Thr 1055 1060 1065
thawedGamp@suwvdre enmlatewhontei f@s@wee@d 14ewel&@§sumultnsﬁpplgéﬁ and tested for

1070 1Q75 1080 Val

virus Wofholgst raonsBXQuteet, Sehind e 6 fo gl deifulifiponserved

epltopeAErg n|e)i§trd5hﬁaalﬁ)t€ineN|SS)J Mal Bwrv HiogldHbe ﬁeluteﬂafroﬁ]lﬂ& buffy coat
1110 Ala Asn Pro Met

prepardtions Nemitsls 931, 1015 101301 5RmAd 07 A2 et gosgpe control

Asn_ Al Ser Ala 1130 1135 1140 Met
°1eaﬂy%‘%”g¥tg‘ & C%“@’B"@?’Pﬁ\%%t“rhr Gy Val Val Ala Val

Leu 1145 1150 1155 Met He Ala Arg Arg Gu Pro Ala Thr

Leu Pro Leu He Val Ala 1160 1165 1170 Leu Leu Ala H e
b) Postamgrtex exganinafign pf foetal {isfWes pro Ala Ser H e 1175 1180

| &4kus isolation:

fter RGP b e, Sy Yo LGB YE fost iSsRls, etk SlectelIof Gitus
spleen Thttindsy Shymyss, Brepnireucagtelluey gmanmznﬁesmmndzabaomn@l §e1rd Briefly,

s SR8 e DU AL e T B P e o o™
t 1235 ick2401 PB4 Swilticut CRlr Aldavig&landadu

and M%@ M@ grs'l%gére-lglﬁge%hs}e@%hr Ala H e1 Thr 1250 1(121\5/115g 12n60 spensions

were cEhirifed for d0Amn. at 2088 x Edd Al &hel spppmatantk iap diystgpagsed through 2

cisposepif Ot AR oA aLoRE gobeec B Rk SRty phubT IR0 T fbfh o). Virs

1solat1c;n' Was\@krideEstt Fi usiefates YA00F U obLLisSeE sispensi@iiorT00 BHeetal abdominal
295 1300 1305 Leu Lys Asn Val Arg Thr Asp Val grz%&ﬁz) Tisse

fluid) onsmmmplabz@pf@@m&@e 30 Xewslls Bssge giture plate 37"
ey i driat 3ontaldefioh33Rd aft
samplegy fergsonitple Qi (RS DS oRRial o g R after an
incubaf@y tu%%fof 53t9s PB4 vxléié frofgrgarf thavweptwibe ]lOqulIoéuax@ples Whm passaged
Leu Lys Ala Val Leu lie Ser 1355 136Q 1365 %Péi
to fresyr S@@d%i MIPBErerlval itys wapyetqqicd By in Tet e uﬁ?%"?%f"nce staining
Jdcteld In_theridvld eéVod btal M)d%mma] fluid
(mAD @é%ﬁ%%@ﬁ%@é’%g& 1395 Ser Gy Gy Aa Asn Phe
(Tablel3ed). Ser Arg Leu He Ala Ala He H e 1400 1405 1410 GI u
Leu Asn Trp Ala He Asp Asp Gu Gu Cys Lys Gy Leu
Lys 1415 1420 1425 Lys Leu Tyr Leu Leu Ser Gy Arg Ala
¢H e Val Lys 1430 1435 1440 H's Lys Val Arg
c)ser%%i éﬁlﬂn & Val Hs Arg Trp Phe Gy Gu Gu 1445 - 1450
Serummsﬁsalcaauomn@eﬁy«ex@q:e@aecﬁp@omeygo%mmq, é nrepth Rogt-ippeilation and at
temnnlaft)l/osn '(A)df athég %Ecudlyé}%%r Posm alh animals were tested in triplicates for neutralizing
antibodies against NY93/C, and the endpoint dilution was read by indirect immunofluorescence

staining. Results were expressed as the endpoint dilution, which neutralized approximately 100
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Thr Leu Ser Lys Asn Arg Hs Cys He He Cys Thr H e

Cys Gu 1475 1480 1485 Ay Lys Gu Trp Asn Gy Ala Asn
wapsosAnmobys Cys Gy Arg G n 1490 1495 1500 G pCLEe2085005377

He Thr Cys Ay Met Thr Leuw’Ala Asp Phe Gu G u 1505

1510 1515 Lys His Tyr Lys Lys He Phe He Arg Gu Qu

IOt e bR PR Raeer NS R S he e for cy o,
and 1 aEfri% \?E@ﬁgfg%@}fe%ggd léi‘;{%er sery Vefd toxitWor NBDRLAIT YA dilions up to 1:16

Ay Gn Leu Phe Leu Ar_g1 Asn Leu
and noRfcutrhligtioacodldbd etetigd at Sichet S0t QB7 Staviing with thethirdyveek post
Mt Val Gy Asn Leu Gy Ala Gu lie G 1580 1 s
vaccinaisoolIBime (I PER e FAReh SeTa PR RV D V-2 virus

; i ehé%’?tﬂéé?% ABRR: ¥sle!3 LardFighpn H s Gu Lys
NY 93@153%@1\%% ASH 1T e Mot Asp(q}Liys 1610 1615 1620 Leu Thr
Ala Phe Phe Gy lie Met Pro Arg Gy Thr Thr Pro Arg
1625 1630 1635 Ala Pro Val Arg Phe Pro Thr Ala Leu Leu
d) Conclpsiops) Arg Arg Gy 1640 1645 1650 Leu Gu Thr Gy Trp
The da@ ?Dt,%%}sﬁéd Eﬁﬁn@l’lﬁz AiRaQdyF Madly hove thabBVIIBITKIBBONASGEpresents a
a a

p H's Thr Ala Gy Lys Asp Leu Leu Val S
highly Aspuseed vVieF0nenEast68 @yﬂldbtvp@wuwrg}gcrﬁpgl&rrgut%tﬁ XJ%E%;% XIKE-A-

Hi s, Ser. Asn_Asn .Lys i
N teg: 3hay ot Ry Nproflip: el HHrRER ARRORY ot did nor
cross thé Oflackh0 ISV VANIKALB-N3$ abywelVals tietilaAsioubleom@antsAhe extremely

Val" Asn lie Ser 1715 1720 1725 Gy Thr Lys Gy Al a Mt
suitablezEdr th wselin g ligepttpguaterhyacely gy G u 1730 1735 1740 Phe

Thr Cys Val Thr Ala Ser Ay Thr Pro Ala Phe Phe Asp

Leu 1745 1750 1755 Lys Asn Leu Lys Gy Trp Ser Ay Leu

Pro |ie Phe GBtud4 No.SBO1 BIVI027&td BOVBI¥H22G y Arg Val

Val Gy Arg Val Thpk 3k BadkyTitiisiodsof Aruséssp 1775 1780

1785 Ser Lys Pro Thr Lys Leu Met Ser Gy lie A@n Thr

Val Ser Lys 1790 1795 1800 Asn Gn Thr Asp ley Al

SanpleIVal | LyVitysSirein Tht Ser MePilatios 1810 1815 Asplifieq

@y GulPhe Lys G n liE Thrcobeentrted vitus G y| Al TCIDsy/ ml

G yI820| 18%3KESBNAYs Thr Thr Gudleu Pro Afg 196° RGIDs/ ml

e au|Gu lie Ay Arg 1830uctof thfddda (s Ly sL0Agr sy ml

tet—Vat—teutTe Pro teu Arg Arta Alra Ala Ju 1850 1855
1860 Ser Val Tyr @n Tyr Met Arg Val Lys Tyr Pro Ser
lie Ser Phe 1865 1870 1875 Asn Leu Arg lie Gy Asp Mt
Lys Gu Gy Asp Met Ala Thr Gy 1880 1885 1890 lie Thr
Tyr Ala Ser Tyr Ay Tyr Phe Cys G n Leu Pro Gn Pro
1895 1900 1905 Lys Leu Arg Ala Ala Met Val du Tyr Ser
Tyr lie Phe Leu Asp 1910 1915 1920 Gu Tyr H's Cys Al a
Thr Pro Qu Gn Leu Ala lie lie Ay Lys 1925 1930 1935
lie HHs Arg Phe Ala G u Asn Leu Arg Val Val Al a Mt
Thr Ala 1940 1945 1950 Thr Pro Ala Gy Thr Val Thr Thr
Thr Ay Gn Lys H's Pro lie 1955 1960 1965 G u G u Phe
lie Ala Pro Qu Val Met Lys Ay GQu Asp Leu Gy 1970
1975 1980 Ser Gu Tyr Leu Asp lie Ala Gy Leu Lys lie
Pro Thr Gu Gu 1985 1990 1995 Met Lys Gy Asn Met Leu
Val Phe Ala Pro Thr Arg Asn Met Ala 2000 2005 2010 Val
Gu Thr Ala Lys Lys Leu Lys Ala Lys Gy Tyr Asn Ser
Ay 2015 2020 2025 Tyr Tyr Tyr Ser Ay Gu Asn Pro Gu
Asn Leu Arg Val Val Thr 2030 2035 2040 Ser G n Ser Pro
Tyr Val Val Val Ala Thr Asn Ala |lie Qu Ser 2045 2050
2055 Gy Val Thr Leu Pro Asp Leu Asp Thr Val Val Asp
Thr Ay Leu 2060 2065 2070 Lys Cys GQu Lys Arg Val Arg
lie Ser Ser Lys Met Pro Phe lie



2075 2080 2085 Vval Thr Gy Leu Lys Arg Met Ala Val Thr

He Ay Gu Gn Ala 2090 2095 2100 G n Arg Arg Ay Arg
woabosGhyzofrg Val Lys Pro Gy Arg Tyr Tyr2105 2pC0/ERI®S/005377

Arg Ser Gn Gu Thr Ala Ser48Gy Ser Lys Asp Tyr Hi s

Tyr Asp 2120 2125 2130 Leu Leu Gn Ala Gn Arg Tyr Ay

lie Gu Asp Ay lie Asn Val 2135 2140 2145 Thr Lys Ser

Phe Arg Gu Met Asn Tyr Asp Trp Ser leu Tyr Qu 2150

2155 160 @Egau éﬁ.sg SEE kel tclge Thri G n Leu Gu Val
Leu Asn |Asn-3 &l - ]%352% iz %1@ eu lijle Ser Gu Asp Leu
Pro Ala W ada|Eys | &sE |15 & MBts Al a 2180 2185 2190 Arg
Thr Asp Hi §-%Pr G4 Aré (& nleu Ala Tyr Asn Ser
Tyr 2195 22602053 UNASh AT P e Prlo Val Leu Phe Pro
Lys lie Lyg Asnt Ay|d u|2210 22152220 Val Thr Asp Ser
Tyr GQu AN Tyr| Thi | Tyr [Leu |Asn! N'Ja rg Lys 2225 2230
2235 leu Gly Glu Asp Val| Pro Alal®yf'val Tyr Ala Thr
Gu Asp AU 2240 2245 2250 Asp Lewt Ala Val Asp Leu Leu
Gy Met |S8p Mrip| Pro|Asp |Pro Gly! 2258 2260 2265 Asn G n
Gn Val Vall Gu Thr |Gy Arg Ala 18uTys Gn val Thr
2270 2275 2280 Ay Leu Ser Thr Alg@ @u Asn Ala Leu Leu
lie Ala L8y Phe| G y|2285 200! 200% B Val Ay Tyr Gn
Thr Leu Serl Lys| ArglHis [lie Pro Mt 1je 2300 2305 2310
Thr Asp lig Tyr| Thr|Leu | Gu Asp His=\g Leu Gu Asp
Thr Thr pP315' 28pd 5325 iHi 5 Led GIE-; e Ala Pro Asn Al a
lie Atg Thrl Aspl Gyllys tAsp 233012335 2340 Ser Qu Leu
Lys Glu Ley Alal Yal |Gy |Asp, Leu, ASptys Tyr Val 2345
2350 235p—Asp Al a Leu Val' Asp ' TyraS&| Lys Gn Gy Met
Lys Phe, H-eLys2366—2365—23F0—val—Gn Ala Gu Lys Val
Arg ASEE Ber| @ n| Ser | Thr, |Lys, G, u, GFy 2B75 2380 2385 Leu
@n Thig|Te Lys| Gu|Tyr [Val Asp Lgs &he lie G n Ser
%U2390§)%5240|||luum||_y:> uGu lielie Arg
r GlyS ey Trp; @y Val, 2405 24;()%@5 His Thr Ala Leu
SByr Ly | Ser Ley Ala Al'd Arg| Leu B yWH s Gu 2420 2425
o 30 TR Al PheAtg T teupvar @ Ly s Trp Leu Ala
s Bhe Gy @y 2485:2440 2440 Qu Thm @l Ser Ala His lie
=Kys d nS\/aI Al a| Val |Asp [Leu Mal 235 p455 2460 Val Tyr
r lile" g ASn| Lys [Pro [Ser Phe PRp Jdy Asp Thr Gu
%65 2470247v5, Thr 1@ :C#I n Qu Gggg Arg Phe Val Ala
Ser Leu Phe |ie| Ser ({2480 248p 2496 Ata Leu Ala Thr Tyr
Thr Tyr L[ys Thr{Trp|Asn [Tyr Asn Asn Leu 2495 2500 2505
Gn Alg Mal| Val |G u|Pro |Alal LeutALaJyr Leu Pro Tyr
Ala Thr 2510 2515 2520 Ser Ala Le¢o ¥s Leu Phe Thr Pro
Thr Arng Leu A uj Ser |Val [Val PR525|2630){ 2535 |ie Leu Ser
Ser Thr |wel Tyt |Lys |Thri{Tyri|eéu!$ar (e Arg Lys 2540
2545 2550 Gy Lys Ser Asp Gy Lel 1 éljGy Thr Ay lie
Ser Alla Al a Met|255% 2560 2565 Glm H«g Leu Asn G n Asn
Pro Hie Ber| Val |Gy |H e [Seriyval Vet %570 2575 2580 Leu
Ay Val Gyl AlalHel|lAla |Ala His ASh aHe Qu Ser
Ser 2585 -ﬂgsgo, P595 |Gl u, (G n, Lys A5y Fhr Leu Leu Met
Lys Val Phe| Vaf | Lys |Asn' |Phe' 2600 | 2508|2610 Leu Asp G n
Al a Alla rlAsp|J u[Leu Val Lys Gau .Asn Pro Gu 2615
2620 262b5-Lys H| @ H|ei Met | Al a:Leu:,P@ Gu Ala Val Gn
Thr Hle @ y| Asn|263Q 2635 2640 Pro* éuzArg Leu H e Tyr
His Leu Tyr| Gy|Val |Tyr Tyr Lys Gey 2685 2650 2655 Trp
Gu Ala Lys| @ u|Leu |AlaGlulLys iTht BI& Ay Arg Asn
Leu 2660|2665 2670 Phe Thr Leu H|& NB{.2Phe G u Al a Phe
Gu Leuglen Gy Met |Asp2675 2680 2685 §er Gu Gy Lys
lie ArfgEAST| Lgu|Sef |Gy Asq Ty | i§ LeB Asp
=) S — — — — !
g8




Table 3.3

2690 2695 2700 Leu lie Phe Asn Leu His Asn Lys Leu Asn

Lys Ay Leu Lys Lys 2705 2710 2715 Leu Val
wél2e0sAnoAl a Pro Leu Ser Cys Asp Trp Thr 2720 BZ2EP2W3005377

Pro Ser Asp Gu Arg lie Ser49Leu Pro His Asn Asn Tyr

Leu Arg 2735 2740 2745 Val

Leu Ay Trp

Gu Thr Arg Cys Pro Cys Ay

Tyr Gu Met Lys Ala lie Lys 2750 2755 2760 Asn Val Al a
Gy Lys leu Thr lys Val Glu Gulys Gy Ser Phe 2765
2770 [2275 Ley EOES 5“% G HEE Gy Arg Gy Pro Pro
Asn Bhg Lys Vi RBE|FEH2RDEE Hr Lys Phe Tyr Asp Asp
Asn Leg lie HYNE 9vs RDNA Ala 2795 2800 2805 Arg
Leu G & Gy @hval ‘Asp leuJIVE Jyr Lys Gy Val Thr
Al a 281028152898 s tdt—Asp—Tyr Asn Asn Gy Lys Val
Leu Leu AR The Asml Lysd 2825 |2830 2835 Trp G u Val Asp
H s AJ% %ffg‘a Lewd Thiei Ar @i Lewd Makd Llys Lys Hi s 2840 2845
2850 Ergay % |G P%a Lys |Gy |Ala Tyr Leu Gy Asp
Arg Rro Asp 2855 |2860 2865 Hi|s @ |n Asp Leu Val Asp Arg
Asp Qyg AraTihr—tie Thr Lys Asn 2870 -2875 2880 Ser
Val G E Phe Leu Lys Met Lys Lys Gy Cys Ala Phe Thr
Tyr 288 2890 2895' Aspp' Leu' Thr ' lile Ser Asn Leu Val Arg
Leu | L& Gu lleu Mal His 290012905 2910 Lys Asn Asn Leu
n GI@Arg Glu llie Bro Thr Mal Thr Val Thr 2915 2920
925 [T Trp |Leul Al ai [Tyri|Seri|Phet Val Asn G u Asp Leu
y Thgcf lie 2930 [2935 2940 Lyis Prio Val Leu Gy G u Lys
z%/al e Pro Gu Bro Pro Qu d u 2945 2950 2955 Leu Ser
eu G&EPro Thr Mal Arg Leu Mal Thr Thr Gu Thr
Al a29p6® 2965 2070 1ikl Thi| Iiel Thi| Gy Gu Ala Gu Val
%m Thrig Thr Gy ljie Thr 2975 [2980| 2985 Pro Val Val Gu
Bet LySS Qu GulProGnleuidsp-H s Gn Ser 2990 2995
8000 [Thr Zhrgleu Lys Val Gy |Leu Lys Gu Gy Gu Tyr
Pro G )% PEo §O|05= 3010 3015, Al Val Asn Pro Asn His Leu
Ala Gwval e Asp Qu Lys Asp 3020 3025 3030 Asp Arg
Bro Phe Val £eu lje lje Gy Asn Lys Gy Ser Thr Ser
EOSS B0 3045 Ash Arg Alp Arg Thy Ala Lys Asn lie Arg
eu TyrgLys Ay Asn BP50:BO55| B06PD Asn Pro Arg Gu lie
B&rg AS?_:: Leu Met Ser Gn Gy Arg || e Leu 3065 3070 3075
Zhr VafzAtateu tys Gu teu Asp Pfo Gu Leu Lys Gu
Beu VAIZ 3080 BO85| 309D, Asp, T r.Lyp Gy Thr Phe Leu Asn
Bg GEAa Ll QU A a Leu gags 3100 3105 Ser Leu Gy
gys Pt e Lys—Arg—typs—Frr—Far—r Ala Met lie 3110
115 BI1R0 Arg| Arg| Leu/lielGulProlGu Val Gu Gu Gu
Beu PfagAsp T p glis'ﬂsb 3135'Phe Gn Ala Gu Gu Pro
:%eu Phé?leu Gu alys Ille @n Asn 3140 3145 3150 Asp
eu TyreH s Leu ||e dy Ser Val Asp Ser lie Lys Ser
gys 3155 $168| 3366 &l A Lys G p ey Gy Ala Thr Asp Asn
hr Lys3liSe ¥nl4Lys?q %3170 B1%5|3180 Val Ay Ala Arg
Thr T_/rﬁTh”r Met Lys Leu Ser Ser Trp Ser Thr 3185 3190
3195 d_gd\éil hr Lys Lys n Met Her Leu§Na Pro Leu
Phe G 3200 B205| 3210 Weu Leuy Leu Lgs Cys Pro Pro
oys s(eng | | e@SeréLys?d yZH| s%3215 3228 3225 Met Val
Ser Al nLeu-Ala sn &rp Blu Pro Leu
3230 40 dy Oys G Tyr Mat Thr lie Pro
Ala Al Ley Lys3245 3£50,8255|1ig Hg Pro Tyr Gu
Ala Ty Lys Léu Lys Giu Leu Val %u 3260 3265 3270
Val d er Ser Arg Ala r Ala Lys & u per lielie
Arg\ @y 3275[3280 3285 His Asn Thr grp lie Leu Arg
Lys Val EAlg) HI S5 UZGl yZASNZLeus329023295 3300
é o — — — —




Arg Thr Lys Ser Met lie Asn Pro Gy Lys lie Ser Asp
G n Leu 3305 3310 3315 Cys Arg Asp Gy His Lys Arg Asn
woizeosfiyr2odsn Lys lie lie Ay 3320 3325 3330 SepCThP20081005377
Ala Ser Ala Qy lie Arg Leswod u Lys Leu Pro Val 3335
3340 3345 Val Arg Ala G n Thr Asp Thr Thr Ser Phe Hi s
Gn Alalie Arg 3350 3355 3360 Gu lkys lie Asp Lys Thr
Gu Asn Lys Gn Thr Pro Gu Leu Hi s3365 3370 3375 G u
Gu Leu Met Lys Val Phe Asp Cys Leudys lie Pro Gu
Leu 3380 3385 3390 Lys G u Ser Tyr p Gu Val Ser Trp
Gu din LeulGu|ALa |Gy |3395 §4d08‘2_05 lie Asn Arg Lys
Gy AlaRl a|Gy TE Lsu |Gkal [S& LIS Asn |ie 3410 3415
3420 |G y3G ¢ ¥l Eed Ag Fhr GufyEHs lie vVal Gu
G n Leu|¥i e 3425 3430 —3435" LyS“AsgZl u Arg Lys Ay Lys
Lys || erArgTyrTyr [GoThr A a 3440 . 3445 3450 lie
Pro Lys|Asn|Gu L%s AE@ A§\3V§_I‘ Sﬁr p Asp Trp Qu
Al a 3455534603846 Gl o G @ Fhec Vel |Asp Gu Lys Lys Pro
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3905 3910 <210> 8 <211> 3748 <212> PRT <213>

Artificial Sequence: Mitated BVDV: Xl KE-B-NdN <400> 8
woORb0sB1woleu Phe Ser Asp Qu Gy Ser Lys Ay Apar/ERR005/005377

Ser Lys Lys 1 5 10 15 G n B0 Lys Pro Asp Arg lie Qu

Lys Gly Lys l\/bt Lys lie Ala Pro 20 25 30 Lys G u Thr

@Thr Arg Pro Pro Asp Ala Thr lie 35
Efﬁca%ansscvaﬁp%q % Vval Lys Tyr Gn Val Lys Lys Lys

Two p@s}‘t)hlr fob)as 18 téQe ﬁa’ée@ Qlltﬁﬂ%’dfbf %o MRRinkhén @nﬂ SRR Yvirus mutants
rr- Hs Asn Lys Asn ro Pro 65 70 75 80 Qu
BVDVSXﬂKEF]@ dry&VDWsXIHéE EJNdI\LyErSN theteels iganeﬂ:hhprﬁbb@lcmceming Cross

protecr@1§ bESFeR RV VAT fad g‘%ﬁ\{-}ﬁp At s EtoRslar Wit Thaglithted BVDV-1
V&CCln&SgldA‘?dﬁ p&¥nt! the tﬁn@mﬁsibn' B EOV-Sih tifd fbef\fﬁtm gi‘@gnlaﬁtuammals Since
115 1207125 Arg Gy Val Asn Arg Ser Leu H's
protectrqarp agyinst (g)qtal_yfgeqtm@ ICPLECSAIBY theg majercairh pf @uty vaag:cmatlon such
Thr [ u.leu Lys G
vaceingeingot b5 SRR R RO Al rgh R g auestion
therefo-fé’ kvad Whddy& \@ﬂ!ﬁnzﬁ«lﬁl WP 1idd Qtté{ﬂﬁteldqy\f@vm AirfptdventGiths transmission
Asn Lys G p Cys Asn Trp Phe His |lie 180 185
to the i@@lseﬁecqnﬂothlﬂrrsdlﬂqeé gT@‘ﬁthL@GPSWtB\&@N KJISE-FNdY might sesult in only a

o 1645t eT0n Gt 532502080 Pt TR o8 Fots in pregnant

heifersTMo 4ddtest eiesdprobleras, \aal anlingl Bhdy A}aa sﬁf@dﬁ&ﬁp& Afiignaly @ groups of 10
Thr Thr Leu 225 230 235 240 _Thr GI Lvs L Gy
ammalwgch&s\ﬁerprwc%@%terﬁ’éheAl Wi thePY IR | X BL%IUXE%ES Kgnlagsended dosage:

I Vi
Iml ofqﬁ.@ ﬁ% nfggthz P T gggvféb(sa b éikntﬁ% n {8 SSh(gllg nﬁgﬁb.l\glj). None of the

animalk esho@ed s{@nifichht chhiaall s1gns(3hfnelténe ‘ka.emnﬁfiﬁl 28&p286: Asg animal of the
a Thr. Asn Thr lie Qu.G Arg_Val Thr

nonvacgiad, Sonisg) S8 30 UG conghineforrors Gt RERy! fplpecitiye values were

below B9 U’CCEx)ée;LS' tl Br bRY aﬁﬂél by %héﬂénv'a&!iné’t@és céﬂtgbl %l‘é.lp?’l%gt #t19.1°C for one
Asn Lys Ser Lys Ala Trp Phe Gy Al Ser

day. Bpffy cOgr s@8e3p0OPE8G allys v@cinatan v@r@ amlgseldyfgr theepi@hapce of virus as

Val r 4 350 Thr Pro
descrivgli g Tstpabamang RRe R R P04 Efpablorbdfp vinos in the
blood fe¥ $ 0355151?@& LoD Eye GpéétﬂnfEbtﬁorP@[’th@ 8).Gu Asp Gy Lys H

e Leu Hs Gu Mt y Gy 370 375 380 H's Leu Ser GQu

Phe Val Leu Leu Ser Leu Val Val Leu Ser Asp Phe 385

Val Lou Lo R tialfor FifugShelpr pfidffor;

Val Asp Val Asp Thr Cys Asp Lys Asn G n Leu Asn 420

SamfARIDA3D Lewihhy St¥ain Al a] Thr ThipiiaienAl @ G u| Val H'Htre

40 W) Ihr val 1rp 4db 44uc&fgenf?§tgd% (:]y Lyl%54l4nyID50/ml

fat——Cys Sqﬁﬁ ||p TP R0 TyT uu 4""45‘5”"
60+ Thr %R{d% Vat—i1 rj4 31\0 %mSO/ml

)—n

| oy 465470 475 @ﬂdﬂﬁéo\? fPCtAQTk@AEn H ﬂwi%so/ml

H-eLys S e
Asp lel Thr Arg H e TrplAsn Ala WIh Thr 485 d@j’é@dﬁ IDs¢/ ml
fhr Th{ Al a BHeEtReu H e| Phe LeulVd0 |ys Al a| L d0"ATCDsy/ ml

&y Gh Leu 500 505 510| Hesid@smf@hfectioudeul Trio*t’éiCIDsy/ ml

Met Leu He Thr Ay Ala G n Ay Phe 515 520 525 Pro
Gu Cs Lys Qu Gy Phe Gn Tyr Ala He Ser Lys Asp
Arg Lys 530 535 540 Met Gy Leu Leu Gy Pro Gu Ser
Leu Thr Thr Thr Trp H's Leu Pro 545 550 555 560 Thr
Lys Lys He Val Asp Ser Met Val His Val Trp Cys Gu
Ay Lys 565 570 575 Asp Leu Lys H e Leu Lys Met Cys
Thr Lys GQu Gu Arg Tyr Leu Val 580 585 590 Al a Val
Hs Gu Arg Ala Leu Ser Thr Ser Ala Qu Phe Mt Gn H



595 600 605 Ser Asp Gy Thr He Ay Pro Asp Val He
Asp Met Pro Asp Asp Phe 610 615 620 GQu Phe Gy Leu
woyersAnoCys Asp Ser Lys Pro Val H e Lys Gy LyPeTa&R2005/005377
630 635 640 Phe Asn Ala Sers2Leu Leu Asn Gy Pro Al a
Phe G n Met Val Cys Pro 645 650 655 G n Gy Trp Thr
Gy Thr He @ s T stpr AN g A58 G AS[E dms 660 ¢
665 670 |Leu pSps TArE T sVl H & &g Ehe B1s A ¢ A gs =
Thr Thr |Prio Phies (Bn2gE5268D 6585 Arig Ari@ Ly 1 p? (yse &
Thr Tyr |G u Ly Hedih-gdgy a9 Agp #lla Ty~ g00- g05— «
700 G u Cys Leu.H.y A 5 r h e. Thr S
Gy Asp Hi§§reg" 5878087 §._ géeg}gfg,égcél)gg 58
Pro He |Lys lys Qys lys Trp Cys Gdly Hils Asp 725 73(
735 Phe \Va| Ser _G.u, G e r [ r P e o
Gy Lys |Oy& @t@" OQ'ES%% é:ecm § gs% glﬁ% %%&)8 8 s &
Tyr gArg Tyr _Val Asp Asp Thr Ser CQJs Asip 756 760 [6%Arg
Gy=Gy Val Alalje Val Pro Ser G|y Thr Val Lys Cys N
A< 7 ek taoked sl v Sk b sie sl &
AmgThr \Asp Asn Asp Leu Jy Pro 785 790 795 800 Met
Prg)tQ/s Ser Pro Ala Gu Val lie Alla Ser,. Gu Gy Pro N o
val 86 u 805 R AISSURSSTHY A& By8 B Re AR WIS 8 |5 8
Seg ®Arg Thr _Leu Pro Asn Lys Tyr 820 825 830 Tyr du
PrEaEArg Asp Arg Tyr Phe @G n Gn Tyr Mt Leu Lys Gy A
G633 B4 (S8 TRpSCENSTYY rp BNE Adh Gelb AR 18 8 |3
V@ 8Asp His His Lys Asp Tyr 850 855 860 Phe Set G u
PhegHe He He AN a Val Val Ala Leu Leu Gy Gy Lys o
8652870 187/> #BR T¥rIVal SLl TP el Be@ B @‘@1%@%8 S| 8
TR EH e keu Ber GGu Gin Met 885 890 895 Al Met Gy “
pgGy ¥al Asn Thr Gu Qu He Val Mt He Gy Asn o
9BDE905 916 IR IFUSTRr SAp et BB B G I B BE WIS § ¢ B
vy gTyr §he Leu Leu Leu 915 920 925 Tyr Leu H e Val “ A
L%s@lu u Leu Ala Arg Lys Trp H|e H|e Leu Val 93 N
9852940 | Tyl R e Leu S r R ThiR =
eSCEy Val Va@igetﬁ9%5@9§0%95§§%6%_§e§ %e&ﬁ?%?cﬁ?;g & 8
Vg ZVal Eys Al'a er Arg e Asn Alla Asp Asp 96b 97 N
958G n |Sefko MNet RASp PO O h € SThIR 8 = §
GBygVal |Val ﬁ?g o 450 Sob0 VAT ?e% %tetg §e§ a®§g® Sle &
AEg=G u |Prio A [hr [eu Pro Leu Hie val 995 10p0 1005 |
AEagleu |Lew eS ARg STHY 55 h S 02 8|~ %
AERESer 1010@1%5@1 10°R tégﬁsa% al gTEr gv§|eLgA| ag/zﬁ Val |¢ &
L%J_.:H e |Vai—feu Treu tfeu Ala 1025 1030 (1035 Ser|1yr [ H € N
TR SAsp | Tyl Rhes AngaTyr Lys dys Jrip keg @ M v~ 5
1845 1050 |Le( F%e;gs%rgLS‘u SN R %5 ggghlege e ed |k &
ArgsSer |Leu tys 105571060 1065 s e jAST G et Gu
V& ZPro (G, |3 e Sers Vet sPro sSew él'rg 200 S1Q7 % 08D vy |% 5
Prodleu |Alja [Bu VaI®IBuSPife Syt TFil8 ThE Sef The A ¥ ¢ <
| Fe=1085 10901095 Thr—Thr—AsnTrpAsg tig AsprteurAra
5/2Phe |Lely, leus Ghne Tepsl/k0G 1108 |§1&0cAka sPro (Al @ |Vab [& 5
| ZeaMet (Mt A & TRrONBt ST AR AP PHE Be P15 N1DR |# <
1128 Thr| LeuttetHevat—teu—Pro—Ser—Tfyr—Guteu—Ser
LysTLeu |TylL 139 |d1855184@ Rhes LeusLys sAsn Val (g (dhe |2
Asp Val |Gu [s¥ R TRpSLEU G 918551858 B85y |Rat X &
Lys Tyr |Arjg—ra—ie—$er—Ser—Vat—Tyr—Asp—t++e—Cys—Asp
1160 1165 |L1}0 et &|d & A o \Rlo Thr|sleu Phe|Pro |Seg |8 5
Arg His|Lyls Ber® &Ry®1375 [BL80| R 1859 Ser|SARgSPro|SAshH |Phe |2 &
i e Leu Pre—Phe—teu—tLys—Aa—Val—teu—t+ie—1190—11951200
Ser Cys |kig Ber ber G Trp Far Vals Vals TyrsliesSers |,
Tyr Leu |£285 F210 321581 ied el 6 u big $hr) Byr| Br | Bt |3
Hs Arg|€fys He Hwe Asp G & 1p% 1285|1830 -~ |+ | =
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1835 1840 1845 Ala Val Gu Thr Ala Lys Lys Leu Lys Al a

Lys Ay Tyr Asn Ser 1850 1855 1860 Gy Tyr Tyr Tyr Ser
wol2posGiioAsn Pro GQu Asn Leu Arg Val Val 1865 P8TEPI®ZFH05377

Thr Ser G n Ser Pro Tyr Vals4val Val Ala Thr Asn Ala H

e Gu 1880 1885 1890 Ser Gy Val Thr Leu Pro Asp Leu

o 50, T i, ARl A0 B, UGG rrions
were H’E%%ﬁné@ 88kd 90\@% Ther fo&%r Ly VNG 1 MehinABVIYRI KN heterologous

Gu Gn"1925 19 1935 Ala G n Arg Arg GIyAr
challenge| amlw@cmteduy@h HMIKEG yorre hetgnplogpos B Y@ stgso (BYPV KE-13,

romoes S o et SR orf g romso

6ml; Habﬁltﬁtfén% @h@vﬁ 1h"13abAS”7) 18 BHAD g E%f%cﬁhﬁed'—d@mﬁ@ r5 pregnant
Met Asn Tyr h‘aﬁ Trp Ser Leu Tyr 1985 1990
12

Arg
helferﬂ%fﬁ cando@su sfepedder theuchablengs @quﬁnoneAﬁlméla vareinagd with BVDV

e A3 OB S S b vy

XIKE-BINdRS fietd shdPlegdd wilty 8 VD ¥-2GKIE- 13 ulnAbadifiy, ASmJnS&rcmated control
~ 2030 2035 2040 T r Qu Asn Gn lie Pro Val Leu Phe Pro
animalsyeerg jréeqigdswih gadty §f thoapllongvigisss G u val Thr Asp Ser
Tyr Qu Asn Tyr Thr Tyr Leu Asn Ala Arg 2060 2065 2070
Lys Leu Ay Gu Asp Val Pro Ala Tyr Val Tyr Ala Thr
StudyANg. /20 BEMD/IP26 5 BMDV ASpXTICE-BNNalNydbetab prdtectionesiudy

Gy Met Asp T Pro 209 521OOGI Asn Gn
Gn Val Val a{fpleﬁgr? @a‘ Jijratian o Eﬁ% Vtﬁ“ﬁesval 2105
2110 2115 Thr Ay Leu Ser Thr Ala Qu Asn Ala Leu Leu

Tipsslieer [ys i\ré’*‘ﬁ“e’ﬂf. él;r o“”&%&T“{l%%@)”&“’zﬁE ThrCs/

Thr Acp | | e \lr TI” I_CUI u t

Thr 2150 215‘: 2160 Thr Hi s Le ro Asn 161‘%%
i g Thr Asp Ay lys 2165 2170 ?}IO7€§ Asp Ser Glu ley
Lys GTu Leu Ala Val @y Asp Leu AspgOfy% Tyr 2180 2168
2190 Val Asp|Ala Leu3val Asp [Tyr Ser Lys A n*Gy Met

Cys Phe Tie 2195 2200 2205Lys| Val Qot®*Ala Gu Lys V@L%
Arg Asp Ser @ n Ser Thr Lys du ZZI{H%215 2220 Gly1 eu

%Iﬂ} lie fys—Gu Tyr Vat Asp Lys|fbe tie an Ser »
22 230 2235 Leu Thr du Asp—tys E469 Gu Hie |iellr
Tyr Gy Leu Fp—G-y 224622452250 —H-s—HRrr—Aa
Tyr lys Ser leu Al ;13A>F;1 Arg lleu Gy-H s 2255 2260 91;1“\
Sampleilustosi ofinecubde Al a Thr Leu Val Val Lys Trp Leu Al a
Samplehestagkyf 2pr0lag2regirgaBiodithe ghkle Thr Val Ser Ala His lie
Sample¥x€dss indehlatd a Val Asp Leu 2285 2290 2295 Val Val Tyr
* Secohdfinddutatibh ©f KR9, basplProvssan iRbrdtaite GEgaudesel cElirde200
## KEB 3enpidd Qabh vintdtbre@ble S2caudd of cell Yiedth Or Biigertl @oMaminitian.

ko Flﬁ% Endcﬁlémgﬁ‘ 8f kire3 123 3Rs2 BarerpRiablt Bech@é oilbactdhil chifamination.
hr Tyr Lys Thr ,’Trp Asn Tyr Asn Asn 2330 2335 2340 Leu

Gn Arg Val Val GQu Pro Ala Leu Ala Tyr Leu Pro Tyr
The vé#lcinaB34niR3B0did 36 shibw Gemidloa clinical yysnpiems Ripen Thelldge infection.

Thr Arg Leu G uy Ser Val 236Q 2365 2370 Val _|.i.e.lLeu. Ser
The clglentyn ap SEeoR3UIL s al fon T3 Rt SeRaly &g § IAYSPesisng (Teb. 3.
Only 1%?1& gxﬁésonMGaEé’ %Vel%{)bs%?\%dquthé'%antlf&ugﬁl Tk »@11Ye blo%d cell counts
a Ala 2390 2395 2400 Met Ju lie Leu Asn G n
were neady hormabérotvhowiBly |ie Ser Val 2405 2410 2415 Met Leu
Gy Val Ay Ala He Ala Ala Hs Asn Ala lie Qu Ser

2420 2425 2430 Ser Au Gn Lys Arg Thr Leu Leu Met Lys
Val Phe Val Lys Asn 2435 2440 2445

4 I\.-n

(@)

A | A

Pl




Phe Leu Asp G n Ala Ala Thr Asp Gu Leu Val Lys Qu

Asn Pro 2450 2455 2460 Gu Lys He He Met Ala Leu Phe
wehwsAieoval G n Thr He Gy 2465 2470 2475 AsRCPE®20068:005377

Arg Leu He Tyr His Leu Tyrss@y Val Tyr Tyr Lys 2480

2485 2490G@y Trp Gu Ala Lys Gu Leu Ala Qu Lys Thr

Al a G yArgAsSR—249525002505-Leu—Phe—Thr—Leulie Mt
Phe G @ asPhel Gaulfeg | keg |G ¢ Mets 2520|254 OZESZO Asp
Ser Gu (@ yELys\d i |G | BsB (el Sefs @ & J%HET_‘-'%F lie
Leu 252525802 20485 psps L8usl|i%e 8Pe SAsh A 6% #i% [Asn |Lys
Leu Asin Lys™ @'y LEU|TyS 254072545 550 “Lys deti|Val |Leu
Ay Trip Ala Pro AlalProlLeu Ser Cys Asp firp 25552560
2565 Thr|sPr® Sel /% G RArgelie Ser gL%; ro Hi§ gsn
Asn Tyrr [Lep 2570 2575 255%0 g Val| Gu Thr Arg %,y§ Pro
Cys Gly Tyr Gu Met|Lys{Alajlie 2585 2590 Z2595|LyS |Asn
val Alla &) L¥sSL & Thr |Bys Fal GIR G & I¥s A y3Ser
260§ 2605 610 |Phe |eu Cys Arg Asn Arg Leu Gy|Ard @y
PEOSPrio Asn_ Phe Lys| 2615 2620 2625 Val Thr Lys|Phg |Tyr
A%J_gAsp Asm Leu sl ice u|al ys Pr& VaR Bp30 263582640
AsasArig Ley G U Gy G niVal [Asp leu Tyr [Tyr Lys Ay
VEl SThr 2645 2680 2655 Aba Lys Leu Asp Tyr Asn|sy |Gy
LEsSVdl [Feld Led SARa(SThr [Shsn [8660 2665 26 Lys |38 |Gl u
Val SAsp Hs—A-g—Phe-teuFharArg—Lau-ValLys Lys 2675
2@38 268% Hisa Thr s«Qw | ¢ CGly Phe [kys G A & Myrylieu
GBySAsp Ar g™ Pt q®2890" 2695 2780 ASpSHi s Gt Asp|4.edi |Val
§Arg Asp Sy Arar Thr e Thr—tys—2765 273‘.25l ;;’é.g*Asn
r<val exleuislys @t (dys Rys Gy S - PRe
THr g ﬂzogz%ga 30 r Bp 1Ru AN ie S& Ash|4en |val
ggleg [lie G L@Leu Var[273% 274072745 Hs Lys /—\S§ Asn
u=G a |8 JRGRuY i e|Pro|Fhr §38 Thr |Val Z¥5D 2755
60 TBr 'IJthr@rrSG?eﬁS Al agDTyﬂgSer Phe Val Asn%G% Agp
LBuS G|y [Thr_ 2765 2770 2f75iie Lys |Pro Val Leu dy Gu
LFsEVaE (i | R’ 98CRulSPro|Pro| G 8780 2785 7T Leu
%%Leexg Gin Pro Thr| Val| Arglleu Val Thr [Thr G |P Thy
- 2800 |28 H r e Thn Ay u Al al.duVal
%tﬁThr _v*rh?rg %53§|H§e52§1 28& @sgchhr ARo Val L%Vaéfj Qu
t’g Lys :GHu—G Y Pr nl Leul Asp Hils G n (2825 2830 2835
2 Thr (Jhrs kedglysigval | Ay deu Lys Gu @y @ & Tyt
PEE Gy (2840 2283552850 Pr& @y \VAIRAsn BrRo ASn|dHis | Leu
gée u vg—H-e-Asp—Gutys—2855-2860-2865-Asp -Asp{ Ar g
Phe ¥al: keugHse :H els@ y|spsn 4ys Ay [Ser Fhig 2870
ﬁ% 2880 |Ser ASnSARg A Ay THY Al a Lys Ask |8 GZ%'SArg
L2E Tyr [LYS G 28%5 28902895 AsmAsn—Pro—Arg—&-tH H e
ﬁg‘; Asp ‘hﬁli Met +SBr:G NGy Arg ® 29008290% ZOED| Leu
T8rE Val |Alla Leli Lys G u Leu| Asp Pro G u Beu By€ &
LB 291% 2920 Y925 [Val )Asp Tyr Lys Gy Ihr Phe Leu) Asn
A Qg G uAld B8 GUSA a93(E 2935 (2940 LBu Sgr qé&idy
& Pro|H|le Lys Arg Lys| Thr| Thr Thr Al a|Met 295 “2950
$ He ALg Arjg Leu Hie Gy Pro Gu Vall Gu Gu Gu
Le(E Pfo[Rsn 200 2965 2870 B p R G n Ala GRU<Ggu| Pro
Leu Phelleu Gt Ala lyg Hel Gn 2975 2980 2985°Asn| Asp
Leu Tyr |Hi e e.d y..Seri Val Asp Ser e Lys Qer
2990 POy %ogo%y% Al a [Bys @ u lg?é)(}y a - SASD| Asn
Thr Lys Hie—Val—Lys 3005-3010 3015 G-u Val Gy Arg
Thr Tyr | The Meis LySsleUsSer|gSer (It Ser |802043 030
Thr Gn VaP ¥hiS L%/Q@L?s@GI n Sivet SSag) Leu Rl a g’rg
Phe Gu30353p40304576tjtet—tep—teu—tys—Ey-s
2 < n O [ o
Pro C;_gs g;eer’gLst g—l e ?er ié,ys C%y § § §
- ™~ \ml - - - F‘ﬁj




3050 3055 3060H s Met Val Ser Ala Tyr G n Leu Ala Gn

Ay Asn Trp Gu Pro 3065 3070 3075 Leu dy Cys Gy Val
woyRooshei2o0G y Thr lie Pro Ala Arg Arg Leu 3080 BOBZEP3DS005377

Lys lie H's Pro Tyr Qu Al &6Tyr Leu Lys Leu Lys Gu

Leu Val 3095 3100 3105 GQu Val Gu Ser Ser Arg Ala Thr

Al a-Lys G u-Ser—}i-e+He  A-g—3110-3115-—3120—CGu—H-s Asn
Th Trpdieden Arg bys ¥ak &ri H < (36 GhysAsn 3125
3130 313 d &u E\r% Fhk Eys Bek Netc I§ esASnEPEo0 G y| Lys
lie Ser|8A$h G Hh 814083948 81809 &l Oy A8 Asp Gy His
Lys Arg™Ash {e Tyr Ash |[CyS Pie 19 & 831553190 316p Gy
Serl Thrvet—Ala Sgr Ala @y g Arg Leu Gu [ys [eu
Prg 3&7/@ 3175|8180 Yal V& Arg@a G¥ ThE Asg Ehr Thr
Ser| Phe|H s G'n Ala lie|3185 3190 3195 Ajg G|& Lys lie
Asp Uys| Thr u Asn Lys [Gdn Thy Pro G u Leu 320Q, 205
3210 WR Gu @u I8u Mit|SLys VA PHe|Rsp |BY8 [Be@ Lys
lig Arol Gu 3215 3220 3225 Leullys Glu Ser Tyir ‘Asp Ggu
Val| Ser| Trp Gu Gln Leu gu Al g 3230 §235®324@ dy lig
Asrl AglRys GIY Ald Ala @y Tyl Leu Gu $er Lys SAsn E
3245 3250 3255 lie Ay Gu Vallleu Asp Thr G Lys Hits
lig Val | G u Qo Ley 32603265 RR70 Iile Lyg Asp kel Arg
Lys afy®ys Lys 1i[8 Arg ®yr Ty[SGu Thr 3875 (328D 3285
Al g lie Pro Lys Adn -Gy Lys-Arg-Asp—Yal—Ser—Asp /—‘cpE}%
Trg 4G 290, 3295 |3300 Alka Gy & u Phhe Vak Asig @ u
Lys Pr\“ggirg i H|B G n [FyR 3305 33103315 Pri¢ Asp Aig
Lys Vel -Arg—tet—Aha—H-e—Fhr—tys—Vat—et—TyT tys£32§é
3325 333D Tr al lkys Glm Lys Rro ValaVal sH e-Proo| Gy
Tyr| U3y %% 3335 3340 3345Mhr Pro° Leu Phe SashH %562
Phe gAsnitys Vai tys Lys [@ U Trp Asp 3350 3355 336 g
Phe §Gn p #1e® VaR Al a | Ser®Phe p TBr Lys Al ax =
Tr pESSGagAgS?% %3758Asp T\r% Adn ?/al Tﬁ% Seg Ari§ Asp @w
Met|DLeu|TTe LYs ASp Tie [3380 3885 3390 G|n Lyj, Tyra gé
Pheglies|frg $eB 1ilg Hs [§s RheSleu A8p TRr 33D%E ! E
34Q% |ie Thr Gu His Met| Val Gu Val [ProVal |Te THES <
A adAsp| Gy 3410 3415 3420 Glu[val Tyr lig §r Ashe G &5
an Ay BeR GlR A n o AspR 3425843083 3% £ et £
Ala Ayl Asn Ser t_leu Asn Val leu Thr t lie T‘%-g-gs
3440 %44@ 34§(®AI d.Phe Qys Lys|Ser Thy Gy ki & Ry agfy# 2
Arg G-y |®he ek Arlg 34558460 65 VaR Alla Arg |18 eSiisss
Val| Qysl Gy Asp -Adp Gy Phe -LeutH-eThr—3470-34751 3480
Gu A Gy &ed Gy Leu lys PhegSer Ghu Lgs G dvket
Gn | e 8B48593890 (3495 L& His|Su A8 Glg Fys$S RFo G n
Lys| | FerFhr—Gruo—Gy—Asp—ys—3500—35653510vet—tys Val
Ala Tyr |Arg #he Aw Asp lda e G ligPhe Qgs SJer +HSs 8515
3520 é{szs Tht {Bro Yal Prg*val AP'g Tr pgAl a%AspSAs‘% Thr
Ser| SerrTyr—wet—3 3540TAa dly Arjg Sef_ Thr Al a E’
Thr| | | &% eu Ly& Met a ThrRArg 3845 |3550/85b% Leu
Asp Ser %er %?} GI§ Arg gy SeISThr /\Ea T§r G%i;s g
Al & 3p60 3565 [3570 Val Al a Phe[Ser Phe Leu Ley Net Tyr 3%
Ser Trp|@sn Prif vak val 575 3580 3588 Arlg@ Arl 18 esCys , &
Leu Leu|Val Leu Ser G n Phe Pro Qu llie Ser 3 6“13695§0;§*§
3600 Pro Ser Lys Asn Thrilie Tyr Tyr |Tyr n @ ywAgp 225
Pro | || a %EéS 3810 361> Al al3yr Aré G§Vagl§ei§(3|&%§
Lys| Gnjleu Qus Glu leu |lys Arg 3620 (3625 3630Thr E@yg 53
Phe GQuiLys Leuy Alla Ay u Asn.Leu Sgr N Ty dh
3635 3549 36§E§Leu%@ly I L%? Trp %hr Lyg Hi%tThrg' %—rgLys
Argl Leullie Gn Alla 3650 3655 3660—Cys—Vat—GH—Hi ,:EjGIy
Lysgﬁxrg GI%J GIy:SThr E&rp Le%Val AEn AI:§ Q@ 2 g

S N - Y N o o o~ & |0 g
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3665 3670 3675 Asp Arg Leu lie Ala Gy Lys Thr Gy Lys
Phe Tyr lie Pro Ser 3680 3685 3690 Thr Gy Val Thr Leu
woews@iyolbys His Tyr Gu GQu lie Asn Leu 3695 BZOM®P3WSSH05377
Lys Gn Lys Ala Ala Gn Pra7Pro lie Gu Gy Val Asp
Arg Tyr 3710 3715 3720 Lys Leu Gy Pro lie Val Asn Val
lie Leu Arg Arg Leu Arg Val 3725 3730 3735 Met Leu Met
Sa'mm n@ltrahm;mgetrte@\yergélpteqm@eg patorg mosulation-l gondy gest-inoculation,

%ﬁlﬁéns 1 h ﬁ%é§%§%1 du u a% q%ﬁlﬁﬂ’%e;ﬂ (?Dﬂstﬁg Cs;ﬁjiy Sera from all

aﬁaﬁiélsTWéreLbéStea' ha tﬁphcdtyssfcﬁil mwhzmg 5mmnodnas ReansAl IﬁEQEIa;ad NY93/C
Val Val G u Pro Val r Asp Val Qs (ﬁa‘l Pr Leu
(I56Nesphedahy copP el en Wespepd Y pRdr Sigiice swining

Rﬁ?ulftsl‘%ére r ,&s&i i? O eﬁ@ﬁtsﬁgtfbn%1ﬁ Metﬁﬁﬂlzéﬁ %p{’k%%mately 100

eu Pro 50 55 %se
TG[NJS fd Cylsulated WArthe @1qlh¢>ds of Katrbdiy mt@oylepvfdhwéalg antibody titres,
Gy"65 70 75 80 lie Tyr lie Lys Pro Gy Pro lie Tyr
thEylise@ endpsipt diutiodawaGhyt RPigh B5ug0 Againe KBS ronty gnmaés vaccinated

A Sk SRR B Sl 83 Honatengs,

Stitrésy 1y is@artiyg atdv@d Gyéek 4
rlﬁﬁ{alsAﬁQd gﬂb&dx/ tlﬂrr::ase vi%% Efgegeaéicg-&fﬁs;ﬂﬁléba& our 1{% : 140@ post

cHdilenge. gXHéE}BGVaCCFi’IatﬁdGhmmVQI hadel ghgrsantibpdy/ditretphenagse vaccinated

W@é\g)(b& 45 151%(:13'3%.@ aégrgalﬁ gv%gge%eo%u{gge \%% {%akzaﬂon titre

é&]ﬁstwwm%wﬁe&s oftr@ctiM&idh, YvitAsRarAinglly levddititrek s XIKE-B-NAN
Lys Met 180 185 190 ;liﬁs lie Ala Pro &sﬂeu Thr

v@cma@nharﬂmplso}éter_ylgaltﬁnge gnippads gpcyhigh mnt yz@tsesAglﬁg 2 shows the
I Vi Vi
s?_lygl ﬂ?gtr%l%l_z%tlﬂﬁ SaSE%b agaﬂlﬁ %a(:B ]-é‘y é;ygl Agjn 0 Ws the serum

n@ltfhlﬁﬁtﬁ’oﬁsﬁaﬁ-ﬁgauﬁYNYH%C ewDNyS) 225 230 235 240 Asn
Lys Pro Pro Gu Ser Arg Lys Lys Leu Gu Lys Ala Leu

Leu Ala 245 250 255 Trp Ala lie Leu Ala Ala Val Leu

Aé%irr}r $ OF ltl@éhe\/%np-[&r oﬁ'a}’ne@' MtePStBrrdi@ticib of KO shidg &b the foetuses
rp Asn Leu Met Asp Asn Ay Thr Gu Gy lie An

r@ealeﬁ?tﬁatzare 2@Brial abwmedmn@mL@g Regingeg apipalasgavarnggative results

v%e;geaq-ﬁrlan%‘u§31%¥ ipcgcu.l-:‘:rrﬁ 1 124ch>8tr§f£m$%ﬂ (%15'. 3%9)}?’Tglse it is clear that

tﬁ@@st@éﬁh@é@@ﬁ@ i-thuth§ dcd bvdll euidédl a&ﬁlcﬁ&ﬂ dvbds pi®fective vaccine
Ser u Lys Thr n Tyr 325 330 335 Thr Cys Cys

VAIJ@ESLeu Gln Arg Hi s Glu Trp Asn Lys Hs Ay Trp Cys
340 345 350 Asn Trp Phe His lie Qu Pro Trp lie Trp
Leu Met Asn Lys Thr @ n 355 360 365 Asn Asn Leu Thr
Gu dy Gn Pro Leu Arg Gu Cys Ala Val Thr Cys 370
375 380 Arg Tyr Asp Lys GQu Thr Gu Leu Asn |lie Val
Thr A n Ala Arg Asp 385 390 395 400 Arg Pro Thr Thr
Leu Thr Ay Cys Lys Lys Gy Lys Asn Phe Ser Phe 405
410 415 Ala Gy Val lie Leu Asp Gy Pro Cys Asn Phe
Lys Val Ser Val Qu 420 425 430Asp Val Leu Phe Lys Qu
Hs Asp Cys Gy Asra Met Leu A n Qu Thr 435 440 445
Ala He Gn Leu Leu Asp Gy Ala Thr Asn Thr He Qu
Gy Ala Arg 450 455 460 Val Gy Thr Ala Lys Leu Thr
Thr Trp Leu Ay Lys G n Leu Gy He 465 470 475 480
Leu Ay Lys Lys Leu Gu Asn Lys Ser Lys Ala Trp Phe

Gy Ala His 485 490 495 Ala Ala Ser Pro Tyr Cys Ay
Val Gu Arg Lys He Gy Tyr Val Trp 500 505 510 Tyr
Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Arg Asn Thr
Arg H e



515 520 525 He Gy Pro Ay Lys Phe Asp Thr Asn Al a
Gu Asp Ay Lys He Leu 530 535 540 Hs Gu Mt Ay
wohyosHiis2oleu Ser G u Phe Val Leu Leu Ser Leu VaCTa#2005/005377
550 555 560 Val Leu Ser Asp8Phe Ala Pro Gu Thr Ala
Ser Val He—TyriteurVat 565576575 teyH—s Phe Ala H
e Pro din Ser Hi SgValgAspouValw Aspv The Q/g Asp 580 585
590 Lys |Agn G n|L8u| ABn| L&ul r Vall & & ght Thr Val
Ala Gulval He|585 600 605 Ed &y Thi Yal Trp Asn
Leu Gy |Lys Tyr |Val |Cys|H el Ard Prq Asp 610 615 620
Trp Trp Pro—Tyr7GurthrThrThr VatrPhgVal He Qu
Gu Aa Ggy 625)|630| 635|640 @ n Vall H ¢ Lys Leu Met
Leu Arg |Alga H e A§g Asp| Lu| Tor| & d B ¢ B45 650 655
Trp Asn |Aga Al a|Thr | Thr| Thr| A4 Phe Ley H ¢ Phe Leu
Val Lys |Ala 660665 670/ 1leul Arg Ay Gnlel He Gn
Gy Leu |Leu Trp|Leu Met|Leul H ¢ Thr] 67% 680 685 Ay
Al g»G n |G5 Phe|Pro/Gu|Cys|Lys| Gy Gy Phe Gn Tyr
Al a2H e 690 695 7@0 Ser | Lys| Ap Ad Ry t Ay Leu
LeuzGy Pro G u|Ser | Leu| Thr| Thr 5 710 71% 720 Thr
TrpEH s L& Pro|Thr|Lys|Lys|H ¢ Val| Asp Ser Met Val
H sg Yl #25-730-—735%p—ys t—G-y—y—3—AsH Leu Lys
liesl=eu |Ly s Cy|s Thr Lys Gu 7440 745 750 Gu Arg
Tyr2@u V@ & & Val |His|Gul Atg A d ked Ser Thr Ser
Al aE 735 (76D F6% GBu|Phe| Met| &n B g Sen Bsp Gy Thr H
e éyg Prio Asp Val H|e Asp 770 775 180 Met Pro Asp Asp
Pher @ u Phe—6GyTteuTCysrProrCysyAsgSertys Pro 785
79@E 795 8@ Val Hee Lys Qy| Lys Rhe Asn Al a Ser Leu
Leuzs A&Bn g;y Pro|ARa| Phe| 805| &0 &l5 n Mt Val Cys
Prog@n i dy Trp Thr Ay ThriH e AU Cys Thr Leu 820
8232 &30 |Ala Asn|G n|Asp| Thr| Leuy Asg Thny Thr Val H e
Ar@dThr [TyE Arg|Agg|835| 840| 845 Thrl Thn Bro Phe G n
Ar &5 Bg (L;_E Trp Gs|Thr | TYyr| Gu Ys BRe N ¢ 850 855
86 y U Asp/lHe|Tyr|Ju CysiHeg Leu Gy Ay Asn
Trgz Tr (Cys H e |865|870| 875/ 880 Thri Gy Asp H s Ser
ArgzlBUu LV Asp | Ry | Pro| Hre S S g $ 885 890
8905 H p (O Gy |Hs|ASp| Phe t%l ﬁn gér gyu Gy Leu
Prq s y+—Pro9060+9051940-H-e—Gy—ty$—Ey$s Met Leu H
e AEG|u_Ses Gly Tyr Arg Tyr Mal Asp 915 920 925 Asp
Thil Ser O Asp | ARg Gty | Gy| &l ﬁa ge gal Pro Ser
Gy]T®r 930 835/940| val Lys S g e y Asn Val
Thi=Mal (Gn Val |H el Al alThr| Asn 948 950 955 960 Asn
As%L%u Gy Pro|Met |ProjCys| Serl Prg Ala Qu Val He
Al & Ser 9% 97Q,/975|Gu{Gy| Prog Vall Gu Lys Thr Al a
Oysg Thr |Pie Bsrg| TRr | Sér | Atg| Tar| $80 85 §90 Leu Pro
Asr};%s T Fyrs|G u|Pro| Arg| Asp Arg Ty Phe Gn Gn
Tyr=&95 [1000 1005 Met Leu Lys Gy Gu Trp Gn Tyr Trp
Pheg Bp [teuAspTServat [ 10tp 1015 1020 (ASp|Hi s Hi s Lys
AspZ Tyr |Phe Ser |[Gu|{PhelH elH e Heg Ala Val 1025 1030
10353Val A Eeu LBU|Gy|Gy| 1Fs| B Sal| Eell Trp Leu
Legglie [THr 1040 1045 1p50 [Tyr [Thr |lie|Leu|Ser Gu Gn
Met Ala Met Gy AlatGytVall Asp 1085 10601065 Thr G u
Gulie||val Met ilie|A@y|Asn Leu Ley Thy Asp Ser Asp
1070 107521080 lie G u Val Mal |V T)ér (F;%i Leu Leu Leu
Tyr Leu |l ige Fal |Ls|1885 10pE 1095 |GRU Leu Ala Arg
Lys Trp |liZe lie|Leu|Val |Tyr|{H s/ lig Ley 1100 1105 1110
Val Ala |Asn Pro|Met|Lys|{Thr|lie Gy Val Val Leu Leu
Met Leu 1]:315 1120. 1125 Gy Gy |Val (val |Lys|Ala Ser Arg
lie Asn |Alga Asp |AZp|Gen| Ser| B 305113% 1180|Ala Met Asp
Pro Cys Phe Teu|L8u|val | T8r| @y V&l ®all ¥ a val 1145
1150 1155



Leu Met Iie Ala Arg Arg Gu Pro Ala Thr Leu Pro Leu
lie Val 1160 1165 1170 Ala Leu Leu Ala lie Arg Thr Ser
wohyosAheoleu Leu Pro Ala Ser 1175 1180 1185 | i echp2088k005377

Thr Val Ala Val Val Leu lie9val Leu Leu Leu Ala 1190

1195 1200 Ser Tyr lie Thr Asp Tyr Phe Arg Tyr Lys Lys

Trp Leu G n Leu 1205 1210 1215 leu Phe Ser Leu lie A a
Gy lie Phe |i e Arg Ser Leu Lys 1220 1225 1230 Hi s

li | ugValgPr(gGllglisSer Met Pro Ser

Tr b Arg Progdudiageu Val Leu Phe Tyr
i Al agl | eg 1250 (1258 3260 Thr Thr Asn Trp
As a @y Phe Leu Leu G n Trp 1265 1270
12 a—Yat—t+epMet—Met—AaiThr Met Trp Al a
As 1285|1290 Thr Lgu lije Iie Val Leu Pro
Se Q ar%LysiLet@Tyr@lZ@ 1300 1305 Phe Leu
Ly nr Asp Val Glu Lys Asn Trp Leu Ay
13 Yattys—FyrrArg—Gm |ie Ser Ser Val
Ty sp 1825 1330 1335 Ser Qu Gu Ala Val
Ty SergArg H sglysg Serg @y 1340 1345 1350
Se el { e LeUWSPr & Bh& Lleu Lys Al a Val
Le [ 1365 Sef Cyls lile Ser Ser An Trp Gn
ValVal Tyr|ie-Ser—Fy—tpu—33+0—31375 1380 lie Leu GQu
lie Thr Tyr Tyr Met His Arg Lys Ijie H e Asp Gu 1385
13900 13955V Ser G8 G.y| Ahal Asn Rhg Leu Ser Arg Leu
He @5 AflacH e 1408 1465 1810 ® e @|u Leu Asn Trp Ala
He Asp A8p Glu Glu COys Lys Ay Leu 1415 1420 1425 Lys
Lys Leu Tvr leu leu Ser y g aLlys Asn Leu H e
Va| 1430 14351440 Lys$ Hi s Lys Val Arjg Asn Gu Al a Val
H$ &rg TrpPhe 1Gly G upl448 1480 RI55 Gu Gu He Tyr
Gy Al a PrioLys val He Thr He H e LUys Ala 1460 1465
1470 -Ser—Thr—teu—$er—iys—Asha—Arg—H—sCys He H e Cys
Thr # e Cys 1475 1480|1485 Ay Ay Lys GQu Trp Asn Gy
Al a Asn Cys Prlo LysSoysid y%Arg%14§ 1495 1500 Gin Gy
Lys #Pro Hle THr Cys Gly Met Thr Leu Ala Asp Ph& G u
150515161515 Gy tys H$ Ty LyS Lys H e Phe $H e Arg
Au & u Ser 8S_Ier OYs g1$2Q 1585 193P frio Val Pro §3he Asp
Pro Ser Cys &i|s ©OfsSASN+TYraPhe@A R Hi s 1535 1840 1545
Asp By Prlo PHe Arlg Lys Gu Tyr Lys Gy Tyr Valk Gn
Tyr Thr "I550 15551560 Ala Arg Gy Gin Leu Pheileu Arg
Asn £eE Prio i e LeugAlla, Thrglb6d 150 1575 Lys 5V|et Lys
Ley el Met Wl "Glly SA3n "LeuSq YA &G u H e GEyE 1580
1585 1590 |Asp |Leu |G ulHis|leu| Gyl Trp Val LeufArg Gy
Pro Ala Val Cys 1995 1600|160bLys| Lys I%%Thrflgn H s
G U Bys Cys Hils vdl Asn Hle Met _Asp, 161 1585620 Lys
Ley Fhre %a PHe PHesaly HH egMatgPrg% g“ﬁ(—ég) %r% Thr
Pro $675 1630 |1635 Arg Ala Prp Val Arlg PHezPresThr Al a
Ley Leu Lys Vall Arlg Arg 1640 1645/ 1650 @g:Leﬁggu Thr
Gy grp Alp Tyr Thr His Gin dy Gy H e33pr 1855 1660
16658Seg Val< Aspg Hi %\ag The AE GY Lyg 3spyB&isleu
va| By§ Asp 1670 1675 [1680 Ser Mt Gy A g Val
Vall Cys His Sefr Asn-Agn Lys Met—1658516H® & = Br Asp
Au Fhr Qu Tyr Gly Hie Lys Thr Asp S%q?gﬁ ssBro
170051705 1740l QU @Y Ala &rg £ys Jyfs ¥a EL3g Bgn Pro
Gy Al & Va|] Rsh H |eA715 1780|1725 Rey= @y 21)E $gs Gy
Ala ®et val] His Leu Ain Lys Thr Gy A% 8158058735 1740
G (—Phe—Fhr—Ctyls Var—FHr Atra—Ser—gv 1 %5&533 o Bhe
Phe Asp 174% 1780 [1#55 seu d.ys Asn & ek £ysi @i s p Ser
Gy Eeg Prp ¥ e?j’he@]u?ﬁlaﬁy 5 ?LS
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1760 1765 1770 Ser Ser Gy Arg Val Val Gdy Arg Val Lys
Val Ay Lys Asn Qu 1775 1780 1785 Asp Ser Lys Pro Thr
woysosiiewobet Ser Gy He A n Thr Val Ser 1790 pZ9&EPi®B005377
Lys Asn G n Thr Asp Leu Al &0Asp H e Val Lys Lys Leu
Thr Ser 1805 1810 1815 Met Asn Arg Ay G u Phe Lys Gn
He Thr Leu Ala Thr Ay Ala 1820 1825 1830 Ay Lys Thr
Conclupfgn G u Leu Pro Arg Ser Val He Gu Gu He Gy 1835

he A0 S 51 Bl Yy b, Pl e

of all nhﬁ-tvaékﬁ@tééa&orﬂm{)& wite BYDVSRkitidee Ser 1865 1870 1875 Phe
Asn Leu Arg He Gy Asp Met Lys Gu Gy Asp Met Ala

Thr 1880 1885 1890Gy lie Thr Tyr Ala Ser Tyr Ay Tyr

Both 15§F‘ﬁes asfeﬁ%{f p{rﬁt?ctgn uﬁlaeP t%sgéﬁé]n% Q%t %g%%ssgg%oh%gliﬁe#%@ég XIKE-B,

with thk%ﬁglé\gandﬂcunﬂﬂtbr iias SEZy\Bn Ad aro'Eh-lprd?édn a@mhst@ype LleBVB\Bchallenge in
925 1930 1935 Lfys lie H s Arg
terms 0,&% éfua?xp’é ap4 traysipisgion iR fpefps &fgthi@%elbe]@tepa(%ErﬁrNdN with

the dodBIAy . Grsnr (B Dy oDty o P R TR challenge
strain it yesmSloy BOILY videgmib @ond 1@Fnit@Fh tal@8GocBisyafBe chalengdyr Leu
Asp lie Ala Ay Leu Lys lie Pro Thr Gu 1985 1990 1995
Gu Met Lys Gy Asn Met Leu Val Phe Ala Pro Thr Arg
1. Id%de Met1200Q:,3005 12940 StypeU
e FaTye iy Tyroany N Myt o ahsRegisui ol Bvov
challenggz in Sams@fyB EouvireemiPrapd Gransiméssionela the doarad aﬁm cmﬂ&@ge under the
resentiggSg‘%os%O Tgr 1Soer GE)ZSer Pro Tyr Val Val Val Al a Thr
P 45SRY e 000545 050 2055 Ser @y Val Thr Leu Pro
2. Is%me IEH EAS- AN (typa b lééaateﬁﬁmywbte@ea aé 88 2okt 8 2 BYDV
Lys Cys Gu Lys Ar g Val l'ie Ser Lys Met Pro
challenpg, atrgip 7 trgpg f 8B \{nraérr%ﬂndmansmlwcuetp thy Jogpgyafigstchallenge under

2090 2095 2100 Ala G n Arg Arg

the pre%gytei{%’dﬁgﬁ‘ygoémﬁogs @zﬁg)'Lys Pro Gy Arg Tyr 2105 2110

2115 Tyr Arg Ser An Qu Thr Ala Ser Gy Ser Lys Asp

Tyr H's Tyr 2120 2125 2130 Asp Leu Leu Gn Ala Gn Arg

Tyr Gy lie Qu Asp Gy H e Asn 2135 2140 2145 Val Thr

Lys Ser Phe Arg Gu Metp q\g} g £ASp Trp Ser Leu Tyr

2150 2155 2160 Gu Gu As Leu Mt He Thr G n Leu

G u Val Leu Asn AEstaDhﬁﬁné’dtTtﬁl\'E’i%ﬁhmntieu lie Ser Gu

Asp Leu Pro Ala Ala Val Lys Asn lie Met 2180 2185 2190

Ala Arg Thr Asp His Pro Gu Pro lie Gn Leu Ala Tyr
Further/é%ﬁ‘ly%rof 5 V22t A20Rit WP @eldibed) DFBrehi SuiZhR M@ﬂ dtl,-}@t?ons in the

he"Pro Lys lie Lys Asn Ay 2210 2215 2220 G u Val

INPFe. coszhsg rggipn T thesgenoiem Weye establisivgd. In@ullﬁsmlwtme,édeéetng 5)r a deletion

2235 Val Pro Ala Tyr Val Tyr
accompRiEd b P&’H’l%t%t?%%%é%?“ﬁi 0 Glu Asp Leu Ala Val Asp
peﬂip GE@Lt - Met Asp Trp Pro Asp Pro 2255 2260 2265 Ay

n Gln Val Val Gu Thr Ay Arg Ala Leu Lys G n

Eléﬁ“’]azmmmz?s 2280 Thr Gy Leu Ser Thr Ala Gu Asn Al a

‘de#e}‘ﬁ]j Al a Leu Phe 2285 2290 2295 Ay Tyr Val Gy

Leu Ser Lys Arg His Iie Pro Met 2300 2305

é%ﬂlqALd%ﬁwI Asp lie Tyr Thr Leu Gu Asp His Arg Leu
' 2315 2320 2325 Thr His Leu G n Phe Ala Pro
E: W]H@tdﬂne]Arg Thr Asp Gy Lys 2330 2335 2340 Asp Ser
Gu Leu Lys Gu Leu Ala Val Gy Asp Leu Asp Lys Tyr
In the fogagap W@%Q_E@S?SWB thspumber dfgesiveds ofshe TypincBaminyssof G that are

left in the }ﬁuM?ed [B‘éﬁplp {é?n ann%oza?é16 5, Fé?erm% t?xe complete polyprotein except for NP
(starting with the C protein and ending with NS5B), and [C-term*] is the same as [C-term] but

A:
B
C:
D

with a mutation at position 2 of the C protein (N instead of D).
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Lys Val Gn Ala Qu Lys Val Arg Asp Ser G n Ser Thr
Lys Qu 2375 2380 2385 Gy Leu Gn Thr lie Lys Gu Tyr
wdabosAapoys Phe lie G n Ser 2390 2395 2400 LemCThiP20851005377
Asn Lys Gu Qu lie lie ArgliTyr Ay Leu Trp Ay 2405
2410 2415 Val H's Thr Ala Leu Tyr Lys Ser Leu Ala Al a
Arg Leu Ay H's 2420 2425 2430 G u Thr Ala Phe Ala Thr
The growth Meads MathelyesovErgl iirusedl werProngidgrably3 o wea 4barp fapse gtywild type

XIKE- Eéﬁ tg%@rvagé Qggeréwgld%gtgxlqs )}% yﬁ}g;:fr% e @Y éj)%}sb\{@f y@ﬁxgmons for this

8 8ddOvatthbfe 1€hgth B ltheCN‘i"i° Eﬁding region
fmdmgGﬁ Zd%lﬁd%t%nqxé’v&tﬁgst@g? Aléhgélger Leu Phe Iglie 2480

are necadkafy ﬁereffﬁdlmtllmmﬂ,é\tlan Tmtlaﬂlan (Myars By al. 1 309 Lirhputy eh alés 11999) and (ii)
the fusmnaofL@gthQ?ngd %é;fugﬂé%otgr 515 %Fn%ﬁslp‘f %Y?pﬁ?gro it i t%{;feres with

Leu Phe Thr Pro Thr Arg Leu G u Ser VaI
id
capst @lg 30 2535 Val lie Leu Ser Ser Thr lje

To obtdiyr beter gBeving N Ad@etggugmmsg aspsond yet e @ug%gs gél% gﬁgegated with

either %¥VI|€§ ﬁbﬁlqggmL%%]e AL fa %%m%&lst%f Eﬁé bﬁ/lﬂe gg’}ﬁ @fﬁg ?e@@@nc%%ﬁlacmg the

major ﬁﬁ( oV 157 8endD 7Ehed® 8OnsiattsLablowGificidat tr@syatl@lnaanld gnﬂa@ a capsid
Ala Hs Asn Ala He Qu Ser 2585 2590 2595 Ser Gu Gn
proteinlwigh thegomrpet AMERe &Pt Lys Val Phe Val Lys Asn 2600
2605 2610 Phe Leu Asp Gn Ala Ala Thr Asp G u Leu Val
Lys G u Asn Pro 2615 2620 2625 Gu Lys He He Met Ala
[Np“’]z% flp@ &y Ala Val Gn Thr He Gy 2630 2635 2640 Asn
eu Arg Leu He Tyr H's Leu Tyr Glgoy Val e@¥f 'Ef; th
wherelh)}’§ ig ghiguitesy 1XEh £-rf iy agmplodf BOJQ’P ' GXePL IR §pigring Wi

s. Thr, Al h 2660 2665 2670 Leu Phe Thr Leu
the € tlweﬁﬂﬁgglﬁﬂﬁ??ﬁﬁe Gu Leu Leu Gy Met 2675 2680

2685 Asp Ser Gu Gy Lys He Arg Asn Leu Ser dy Asn
Tyr H e Leu 2690 2695 2700 As Le H.e Phe e
The grawth Fayes Qfeﬂileﬁ‘sﬁmi_% &Y PeF S&g%la% gt oS 553 “eg f{P FIKE-A. Tt
150-[PS]- [C-
even S?%‘Efi_ g‘?&gﬂ E#@Bgsrﬂgé:‘&%%%&éﬁﬂmée&) t%’%rﬁ'ﬁﬂ?zll_ T'ND’P]Z -[PS]- [

e Ser
term) Mﬁecﬁ%m I VIgKBTRY ovectidh 2igAfidny dawtlGrajar@itionfatcpll, whereas
Cys Pro Cys Gy Tyr Gu Mt Lys Ala lie 2750 2755 2760 i
the RNags nbgatlvvajoumea)ag V- g_Ig&SngcengmrLyéts vamewgp kgmppefgrin propagation

bt BB Be i AR SRS S, 20,750 Uof Ty D
Phe Tyr Asp Asp Asn Leu I|e Gu Val Lys Pro Val 2795

2800 2805 AI a Leu Gu Gy Gn Val Asp Leu Tyr Tyr
Furthet gxanggles ofdY’ Qr@ﬁlet@gf@uté@i@laléyo Ala Lys Leu Asp Tyr Asn

ME%% Lys Val Leu Leu Ala Thr Asn 2825 2830 2835 Lys

u Val Asp His Ala Phe Leu Thr Arg Leu Val Lys

MELFiSSBEZ&‘KQ 2845 2850 H's Thr Gy lie Ay Phe Lys Gy Al a
vr_Leu Gy Asp Arg Pro 2855 2860 2865 Asp His G n Asp

MELF@X’E_D@QS&%% Arg Asp Cys Ala Thr lie Thr Lys 2870 2875
r Val G n Phe Leu Lys Met Lys Lys Ay Cys
MEL EQ@I%E‘ZSSS 2890 2895 Tyr Asp Leu Thr lie Ser Asn
MELFlSB}iELY[__EMQLeu lie Gu Leu Val 2900 2905 2910 Hi s Lys
Asn Asggggg; Gu Arg Qu lie Pro Thr Val Thr Val
MELFS§HEL, Thr Thr Trp Leu Ala Tyr Ser Phe Val Asn
MEL Lﬁ%’R’SD@GﬁY Thr 2930 2935 2940 lie Lys Pro Val Leu

Gu'Lys Val He Pro Gu Pro Pro Gu 2945 2950 2955
MELMMKTSQE_QEQ_G n Pro Thr Val Arg Leu Val Thr Thr

MELFgI\}ZZL-‘[,% 96%%%%5 t}?egégmé}ll‘@gﬂngl -Egdjuelﬁ'cg JINPE ¥f Ghel BYV®V  isolate

FTh
NewYork93/C.



2975 2980 2985 Thr Pro Val Val Gu Met Lys GQu Gu Pro
G n Leu Asp H's G n 2990 2995 3000 Ser Thr Thr Leu Lys
woabosgiyzobeu Lys Gu Gy Gu Tyr Pro Gy 3005 BOT@®P3®3505377
Pro Ay Val Asn Pro Asn Hi s2Leu Ala Gu Val H e Asp
G u Lys 3020 3025 3030Asp Asp Arg Pro Phe Val Leu lie
lie Gy Asn Lys Gy Ser Thr 3035 3040 3045 Ser Asn Arg
It mayAlls Y gpsTihle toluse vymsantsef thissepuapnce suthType or peveclym@atiens. Especially
30 3060. Asn .Asn Pro Arg Gu lie.Arg Asp.lLeu t r .
the na i gt g ohcs tabivEmgtiks redi e SR et Bk fomctional.
Thereftd) th€dopRiP It §8 the Ligdted W5 pfdpdséE vardRed wdli&he IPGeMaparts of the
_ Asp_r;gr Lys Gy Thr Phe Leu Asn Arg Gu Ala Leu Qu
aminopgirei

o5l N0 Gudm enbangeddry easilivadgny sty svitbragning acifgschmnges. Below,

sm el W et B0, B S8 b i
variati3As&e hbplifhed (d thesdlegafbles@ u Pro Leu Phe Leu Gu Al a

‘é\(ls lie Gdn 3140 3145 3150 Asn Asp Leu Tyr His Leu lie
BVDVNowEerk3(: asp MELISNELLYKTser 3155 3160 3165 Lys Al a

u Leu Gy Egsgl - Asn Thr Lys lie Val Lys
BVD‘}?:??&%NS 3180 u a]P lcﬁ% a Arg Thr Tyr Thr Met Lys
BVDWUSD15er Ser Trp BELIBNBBRLBEY0 3195 Thr G n Val Thr Lys

Lys G n Met Ser eu Phe G u 3200 3205 3210
CSFVdieseiay Leu Leu ft@i}\%&:&[‘g{{tro Cys Ser Lys lie Ser
BDV%FPS:GV 3215 322fr3AakriisyRet Val Ser Ala Tyr G n Leu

a d

n Gy Asn Trp Qu Pro 3230 3235 3240 Leu Ay Cys
Gy val Tyr Met Gy Thr lie Pro Ala Arg Arg Leu 3245

250 3255 Lys lie Hs.Pro T Tyr. Leu Lys Leu
Thus, %&?%e @r{?ni_sefﬂly%'i‘lm %y%@%%@?#éﬁ&teélh Ser Ser Arg

Alse This_ .Lys Gu Ser He He Arg 3275 3280 3285 Gu
MELIﬁlis]@]ﬁhﬁ’Trp He Leu Arg Lys Val Arg Hs Gu Qy
MEL]géfuppgg.?@-t&aﬂ5 3300 Leu Arg Thr Lys Ser Met H e Asn Pro

y Lys He Ser Asp G n 3305 3310 3315Leu Cys Arg Asp
MELISH k- [Phls-[Cytermdt g Asn lie Tyr Asn Lys lie lie 3320 3325

y.Ser Thr Met Ala Ser Ala Gy lie Arg Leu Gu
MEUWL&O@'&C 85 3340 3345 Val Val Arg Ala G n Thr Asp
Thie1S .Hs An Ala lie 3350 3355 3360 Arg Gu
L A Y : :
MELI‘@ESLIF B(‘::S]%E% %/lg Thr Gu Asn Lys Gn Thr Pro GQu Leu
MELIS®SS BEH),-B3% i s Gu Gu Leu Met Lys Val Phe Asp Cys
Leu Lys lie Pro Qu 3380 3385 3390 Leu Lys G u Ser Tyr
MELISNL IR [RAE-[Sserniiyp Gu G n Leu Gu Al a 3395 3400 3405
' Lys Gy Ala Ala Ay Tyr Leu Gu Ser
MEL’%@'%@@%%MM% lie Gy Gu Val Leu Asp Thr G u
MELIE Hirs_tLd ;Val Gu An Leu 3425 3430 3435 lie Lys Asp
L-gllsjs]%\r[g Lﬂ)r/rg Gy Lys Lys lie Arg Tyr Tyr GQu Thr 3440
MELIB¥4BS1346Qe]a |ie Pro Lys Asn Qu Lys Arg Asp Val Ser

AS]Er Asp Trp G u 3455 3460 3465 Ala Ay Gu Phe Val Asp
MELITY i [PYls-[EyiernHi 0 Arg Val lie G n Tyr 3470 3475 3480 Pro

Val Arg Leu Ala lie Thr Lys Val Met Tyr
MELIﬁ@yQL@L@QI[é%‘HﬁM% Trp Val Lys Gn Lys Pro Val Val lie

MELI @Lﬁy_ S1yE-«Gdt, Gy Lys 3500 3505 3510 Thr Pro Leu Phe
ﬁp |e]ﬁ’%e %STE Lys Val Lys Lys Gu Trp Asp 3515 3520

MELIBOREL @S |RPhe-téehr}; Asp Pro Val Ala Val Ser Phe Asp Thr
Lys Ala Trp 3530 3535 3540 Asp Thr G n Val Thr Ser Arg
MELITRLLIEG [Rio-[Ederm)i e Lys Asp |ie 3545 3550 3555 G n Lys

T Arg Ser lie H's Lys Phe Leu Asp Thr
MEU@%%%%%%E@%’%%IF’Q’ Thr Gu Hs Met Val Gu Val Pro Val
These H)fﬁluﬂ@rma%l AsPRR Y], 327 Ps 3281 0ne of the PS as described herein.

Sequences belonging to the NP protein are in italics. Amino acid exchanges with regard to the

sequence of BVDV NewYork93/C are in bold.
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Gu val Tyr lie Arg Asn Ay Gn Arg Ay Ser Gy Gn
Pro Asp 3590 3595 3600Thr Ser Ala Ay Asn Ser Met Leu
wézmsxal2obeu Thr Met [ie Tyr 3605 3610 3615 Al acPEe200§905377
Lys Ser Thr Gy lie Pro Tyr63Arg Gy Phe Ser Arg 3620
3625 3630 Val Ala Arg lie His Val Cys Gy Asp Asp Ay
Phe Leu lie Thr 3635 3640 3645 GQu Arg Gy Leu Ay Leu
Lys Phe Ser Gu Lys Ay Met Gn lie 3650 3655 3660 Leu
Furthel"bféar?élb‘s AlrPodFoVind ¥ . bY Qsifd d BenBdrk alBssiGh Yufd¥rsAPen in Becher et
Lys 65 3670 3675 Met LysS Val Ala Tyr Arg Phe Q™u Asp
al., 2003,&ViGlogyPhid , @< 0dper by sarBla8Dscg885c3BG>BeTithePr o Val Pro
Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr Met 3695 3700
3705 Ala Gy Arg Ser Thr Ala Thr lie Leu Ala Lys Mt
A furtiraoldibilify¥ oudd b the/dse of E@oé@@ﬂnﬁ@%nﬁe@s Ssef@d béevder 1@ (residual)
Gy Ser Thr Ala Tyr Gu Lys Ala 3725 3730 3735 Vval Ala
NP sqaensepndohe araipotesminvistof e cgpsid prefeins TherRS leads Vaila cleavage that

740. 374 ) [ Leu.ley Val Leu Ser.dn
senerai oV apR it It b Porbrsith o ooy rolows:
lie Tyr Tyr Tyr Gn Ay Asp Pro lie Ala 3770 3775 3780
oro Ala Tyr Arg Gu Val lie Ay Lys Gn Leu Cys GQu Leu
[IN"LopPS[Gterrd 785 3790 3795 Thr Gy Phe Gu Lys Leu Ala Gy
Leu Asn Leu Ser Met Thr Thr 3800 3805 3810 Leu Gy lie
Trp Thr Lys His Thr Ser Lys Arg Leu lie G n Ala 3815
PS: Pro&2€n@8izhalOran VaherGela thiget fairy pdryteaskr(g.gGhbiq@tiv, ILOB ad dpfined herein

Leu Val Asn a 383(9 83,5 3840 /—\Sé?/-\l‘ .Leu lie Ala Gy .
or a pofeasergy aguystptie peR eTéla ngdo Presens 3%]455 03856" gisroppus like e.g.
intein @RonYat aiTH908 844 Je@dtefdeY thetsSinibs3d BE &%HléqﬁHSSE’L)?A %Q?rldié)viruses or

eu 3860 3865 3870 Lys G n Lys Ala Pro
aphtov@usesGpy5 i Irallte p hemgrrifagic 8285e3686 @88BLgmsrespand@gy/ptanse of other

.. lie I al lig Leu .Arg Leu g | 3890 3895 .
caliciviiy (Rispen |99 NEE " RFeroRh (A S0FYERa 3 Ser OOy deeshgerperein).
When k0> BY, £3dte nlidd32 of diferedNirianik3ate possible since the PS ensures the

Artificial-sequence: XIKE-C BVDV-Sequence <400> 10
generafjpm o dha Farieeta giea gmanet elgthat eapsiggprotaiy de Yousaadwaawsing a PS

t C t teeCC t cagcgaa o

constr%cté,gag@gé%sgcgf cgegettggiggg gl%g%g??g %’Fé\gﬁf%“eé‘g% ageécggcated to result in viable
mutant8 Gk 4660 a8 thet @adigg frge BOicyadifled dritt@eatioysopganby et tifdrame stop

180 gtacag?gga gtég%caatg. ttcgacact ccattagtc )
codon.a,é@ 2t TeEPladat ¢fé l@edzg(yl@ 9 gﬁa\@% C@ﬁl@t&gcgl@ nt according to the
formuigcacat ctta acccatgcgg gggttgcatg ggtgaaagcg 300

ctattcgtgg cgttatggac acagcctgat agggt gtagc agagacctgc
[NP°.4-BSfCGagofla 360 gt aaaaactc tgctgtacat ggcacatgga

gttgttttca aatgaacttt tatacaaaac 420 at at aaacaa

aaaccagcag gcgtcgtgga acctgtttac gacgtcaacg ggcgcccact
Especidi®P it 48330791 88 Q@ot Iﬂﬁféﬁoﬁsgﬁf@)@ﬁﬁg‘@e gﬁﬁ@(ﬂﬁ?& b&ivity of the protein.

adact accac accaacgagg 540 cagcgccaac atcctgacca
Rimenapfyet alygil898)c hawsc peljizhad dlgy i deartificgiomg gh gy getB@O0site residues of the

ot S AR L SERLSL S e S o
histidiRCAtGaRAhaUY i EEBEINI aCHREUbAIADY Gre/ 2hs688@F6REGEr pestiviruses. Thus,

aggagagt tg gcagagtgac cggtagtgat gggaaattat atcatatcta
exchanggpo At wigerrggyiagtsaring ot dueqyaze adlgeyssaine at position 69 will

- Cl ... aaaf ta . acagat. . "
result 1?%1%%@{%81?@@ flfe?;g?%éget %tlgéga%@faﬁag?’g%@gg%gg%g% ugibrﬁc acid at position 22
will m@Adikelgaegilt @chagvagdionge agcRgen dagecagabmagiaidBadpartic acid.

. .. aaggtaagat 960 gaaaat agcc ccaaaagaga cagaaaaaga
Similagly Fiosth Belcalbgrebanses agpaeagticy kleq(gmnazg@%@/ﬁ@g%ase)-

ggggtt aagt accaggt gaa gaaaaaagga aaggtaaggg gaaaaaat ac

1080 tcaagatggg ttatatcaca acaagaat aa gccccctgaa

t caagaaaaa aattggaaaa 1140 ggcactgctg gcttgggcca

tcttagcagc ggtcctgctt cagctggtaa caggagagaa 1200

tat cacccag tggaacttga tggacaacgg caccgaggga atacagcaag

cgatgttcct 1260 aagaggggtg aacaggagtc tattaggaat

ttggccagag aaaatttgca ccggagtacc 1320 aactcactta

gcaacagact atgagcttaa agagatagtg gggat gat gg acgcgagt ga
1380 gaagaccaac tacacgtgtt gcaggttgca aagacat gag

~ a2 a .. S

ey
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gt at acaaaa aactgcactc cagcttgcct tccaagaaac actagaataa
taggccccgg 1980 gaaatttgat accaacgccg aagat ggaaa
weab@ciicowat gagat ggggg ggcacctctc 2040 agaat tt gCT/EP2005/005377

ctattgtcct tggtggttct gtctgacttt gccccggaaa ccgcgagcegt

2100 catctacttg gttctacatt ttgcgatccc gcaaagccac

gttgatgtag acacatgcga 2160 caagaaccag ctgaatttaa

cggt agcaac cacagtagca gaggtcatac cagggacagt 2220
Referedid0@accta gggaagtatg tctgcataag accagactgg tggccatatg

agacgacgac 2280 agtcttcgtc atagaggaag cagggcaagt

aat caaattg atgctaaggg ccat cagaga 2340 cttaact agg

at at ggaatg ctgccactac cacagctttc ttaatctitt t aaaagc L
Ausubglg FiMaet @ag@%%t@éﬁ%ﬁlétlécm%]&@‘&@rc{”é‘fqug gvct‘}@g? gUreenc Publishing

. 30, ccctgaa tgcaaagagg
1A$omg%$?%%g§?§1?%%%%%%?%%9§§ g§%§ ga aaatggggtt 2520

Baker 3¢ 4909550 SAURALI AR SLAEEILH, IORRCUECRAPALERR MO R0 1458

't'ag aaggaaaaga

cttgagaatg tfaaa g a 640agagagqat af. .
Bechery Pk G0 Y- (0E daag Bctir 40 THRLTaT Ge g Tguet af hrrer discase
virus i€olf8s: St deaet SRtthd PERERR! FUnSCGRAYAEE sf#dicd gAtA the genus pesivirus.

cctgatgact ttgagtitgg 2760 actctgccct tgtgactcaa
Virologn2ea g g20-Aagggcaaa tttaatgcca gecttactgaa 2820

t ggaccagct ttccagatgg tatgcccaca ggggt ggact ggtacaat ag
Chonga8t, géalkant, K880V atrogias €asangaXaddt@.ggohddeddatia of Protein Splicing

att aggaca tat agaagaa ctaccccatt 40 tcagc
of the S5 Gaee ratgadan i TERG AR R rirt: L o aLhgRag3: 10567
- 1057300t Rl@9agR Waciadaerlvi, ot At @RS ChButtAiafEahéielonal antibodies to
aggtt gaaag acggacctat 3060 caagaagt gt aagtggtgtg
bovinegarhigabes viewt Hadtt ba S6Edg GEB Slroovrueint heim. Yaph 69: 77-56.
aat aggcaag tgcatgctca tcaacgagag tgggtacagg tatgtagatg
Fuerst dtRcett ait 19863 E8Ranygat agosiet aygtaysiay cysem dgsedomtegcombinant vaccinia

, t ggcaccgt a, aagt gt aga taacgt 3240 cacggt  om.
virus it Do G b AP L R GOLETErE: Rt R GLa Pl ol gi 422-8126.
3300 agtgatagca agt gaaggac. cagt ggaaaa_ gact gcat gc

Heinz, &%t @%ﬁ%{ Magt Elafﬁg%ag- 36014; @?%e d,%a&, Q%g@n, M., Moormann,

RIM2SACABNE SROGHAA] #6-1° 2R/O° TGy F1hARARA0. $$2859.878. In: Virus
ggagt’ggcad tattggttcg acctggattc tgtagaccac cacaaagact

Taxonamay t(eirc Rgaedd@telgtH eV adfanqedta§cdgt ag Bosgogt PAL.L, Eds.). Academic
g%gbg taag tacgtactgt ggctcttgat 3540 aacat acaca

Press, 3¢ €%E’Ctg agcagat ggc tat gggt gct ggagt gaat a ct gaagagat

3600 agtcatgata ggcaatttgc tgacagacag tgatattgag . _
Hulst, .Myt €% th@Igtgl@tE.g TRIERRyt -é-ll\‘g'al%%a&tll'%’ﬁ ein E2 of classical
swine Peg/??@l?ﬁsg gﬁp&?sg&?ﬂiafng&t AL h AL AL IR0 ARG G5 boR (e Rase., Virology 200:

ccttgtagcc aaccctatga aaacaattgg ggtcgtctta ctaatgctag
558-56§gggagt ggt 3780 gaaggccagc agaat caatg ctgatgacca

aagtgctatg gacccatgct ttcttctcgt 3840 gacaggcgta
Hulst, M. MOCFE. tHanb@atdg HegRmbhagddgapadarcCtatipaaal Megaant JRIT.M. 1998.

3900 t tgg&attg,cxagcaataa gaacg;caqg attcctactg . )
Inactivaidenyet 89@ psegatiyitngt glyosmoteyt Hycalgtlassigehswiager virus results in a

- akaacagact actttagata 4020
Cyt(’pa{@g%&égé gﬁjgﬁ}éggﬁzﬁtﬁ? g?'ttagt ct gatagctggt atctttatta

. aa t 8Q_aaaacat at c _aacc . a C e
Kit, M, SR K g BeasgiibgatetuteBrn eat BB BBt B fstnguish between
pseudoritidsat Abjesrkgal aisagR) C-inRteaCarC varkaiak@ogasa tdigarty adierobiology
4200 aggcttcctg ctgcaatggg cgccagcagt gatcatgatg
28:141gk¥5accat gt gggcagactt 4260 tttgactctg atcatagtcc
tgcccagtta cgagttatct aagctttact tcctaaagaa 4320
Kunkeg gt cdggéc®. gaeprggand Rgdaclyggot. &9y aRemd pndaefifisteay adte-specific

e D A B R N

ccagatttca tattaccttt tttgaaagcc gtgttaataa gctgcatcag
4500 cagccaatgg caagtggttt acatttctta cctaatactg
gaaattacat actatatgca 4560 caggaaaat c at agat gagg
t gt caggagg agcaaatttt ctatcaagac tcatagcagc 4620
catcatagaa ttaaattggg ccatagatga tgaggaat gt aaaggactga
agaaactgta 4680 tctcttgtca gggagagcga agaattt gat

e . N - o, - I o o,
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ttacgaccta ctgcaagccc agaggtacgg aat agaagat ggaattaatg
t aacaaagtc 6840 attcagggag at gaactatg attggagcct
woOtespasmmpag gacagcttga tgataactca 6900 act cgaggCT/EP2005/005377
cttaacaacc tccttatatc agaag#écctg cctgccgcag tgaagaacat
6960 cat ggcccgg accgat cacc cagaacccat acaactggcc
tataacagtt atgaaaacca 7020 aattccagtg ctgttcccaa
Konig, adathizsad 924, t Yigesy dergklgssisshern Selyv einepegh Jiniemsechpogen zur Pathogenese
C tatctc. aatgca
una o Spfilich i pSERARY . SR ORHARR, SHERALGE DIRAELALE Hochschule
Hannove®l@&aah @09 ccggacccag gcaaccaaca 7200 ggtggtagag
acagggaggg cattaaaaca agtaactggc ttatccacag cagaaaacgc

LindenB280BaS ! £id QREACIVE 0bEL. T8 paivaeedsC HOFiglda 0aATAHA eds. Knipe, D.M.,
ctttcaaaaa ggcacatacc 732 catgattactggacat ctata

& Howdag tR Maafappioestlguen, Philgdeiphieh@rc 02k 042Mayzddh, Hofmann, M.A.,

tttgceoe cggct at aa agcgacgg. . :
wna Ty dcEBS B0R S8R ThAT HEATALRFORGRARRCIAR BAILIATYH e vira
N(pro) $6i29aediac Joengemmzaag ggat gaaatt 7500 cat caaagt ¢

Caagct gaaa aggtcagaga ctcccagtct acgaaggaag gcttgcaaac
Meyers7é§ Qifrnb A998 119109 aioR0 adiblcb@bAGiBniaL GRC hidtistide sequence of the

jadaat aagg aggagatcat 762 0O caggtatgga ctat ggggag
genomd didmgabaigr vans Mimbegyd 7dgtidYgeag cgagact ggg 7680

gcat gaaaca gcttttgcaa ctttagtggt aaaatggttg gcttttgggg
MeyerQGQ8adagiier, X7 40d BlithgiVcdO9) dhsgfimagbtaggingthe fdNase

tctagtagta tattatatca tcaacaaacc 7800 atcttttcct .
activit}giﬂ?ﬁjo@foa@n agasfakcpesdgagodanuyl seige fevgt ggucleadytactitust

7860 tatatctgca ctagcaacat acacat ataa aacct ggaat
attenuati8f.JCRGT3: 10THRCERESt 792 0 tgtcgaacct gccttagett

acctcccata tgctacaagt gccttgaagt tgttcacacc 7980
Meyer aG aapi4, aNgagageqt By Tiial attrag Kizhnerat B.MadaggacRecovery of

acctctctat 8040 aaggaag)gg,t aagagtgacg gcttgttag
cytopathegsaipgend aoegytapeligeeic DayagatE! diasdop VAR B 4DONA constructs. J.

. ] 1 taggtatatc tgtgatgctg ggggtaggtg ccatcgccgce

Virol,, zqggbé%gﬁgatgca at agaat cta gt gaacagaa aagaactttg

ct gat gaag ctt aaa 8 0 C . .
Meyers, {3 A0Rot o A AR B bk ey Cltag PGS 3096 0fs: Recovery of
infectidt@1\§RISdsCHamt D YAGHRGudLS aAd aefictitichg g frombinant aagatioganic swine
tctaccatct 8340 gtacggggtg tactataagg ggtgggaagc
feverva’aadgﬁael-@‘gi@%ﬂg ctgctggccg 840 0 caacttattc

acattgatca tgtttgaggc ctttgagctt ttaggtatgg actcagaagg .
Meyers8 @60WarhtidatCadlsclaticd + apd g ad® - : E@hbygwon@agxc disease Virus:

at ctt.caact cat aat.aa 852. 0 att aaa C : :
sonom Sy G Rt S5O0 EP BB B LR ARG R GERRem cxprssion of
cDNA bb88a6800 81681 Dt gamasyaat aagcct acctcat aac aactacttaa

gggt agaaac 8640 caggtgtcct tgtggctatg agat gaaggc

Moenng%t\ﬁ%ﬂé@ﬁa{geﬂlﬁﬁtﬂ gt gggaTRALEGRGARA. RAPOViagI RERALEB-91.
ggggt cct tcctat gcag gaat agatta gggagaggac ctccaaactt

7 t C : t :
S S S ARt DE D] o8 Ane ST LRERT Kfvelope protein of
bovineagandiggagy viaac ¥gotargd 90t &faci2aca acaat gggaa 8880
agtactgtta gctaccaaca agtgggaggt ggaccacgct ttcctgacca
PelleriflaC! 2041 2RR n B84 0g A GCRGA SR UY 3T @bﬂ'g%tgﬁral tiasheviges strains associated
atatttgggt gaccgaccag accat caaga tcitgtcgat
with seag@gmbrgﬁ@ a@ﬁ&bﬁ%@ﬂ% itipsaYyHelotk a%tla‘?gé&%@ggt aaaaat gaa
9060 gaagggttgc gctttcacat atgacctaac aatctctaac o
Porter, cA Gy t(£2R5g cPicemavigsamnstoucurgl pgteiisa CHSTRIEER FAes ¥t ¥eus replication and

nhibie ) 0L PR Fa G chdl g SHSRERY Gact at Camg cot ot at t gg

gggagaaagt 9240 catcccagaa ccccccgagg agttgagtct
ccaacccacc gtgagactag tcaccactga 9300 aacagcaat a

accat aacag gggaggct ga agtgat gacg acagggat ca caccagt ggt
93 60 agagat gaaa gaagaacctc agct ggacca ccagt caact
accctaaagg tagggttgaa 942 0 ggaaggggaa tat ccagggc
caggagttaa ccctaaccat ttagcagagg tgatagatga
9480gaaagat gac aggccttttg tcctaatcat cggtaacaaa
ggttctacct cgaacagagc 9540 aagaacggcc aagaat at ac

o, N o o o o R oy . a NS NN
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cacagcttat gagaaggccg tagccttcag cttccttttg atgtactcat
ggaatcccgt 11640 agttagaagg atctgcttac tggtgttgtc

weacagiiimea gaaat at ccc cat ccaaaaa 11700 cacaat RUREP2005/005377
tactaccaag gggatcccat agct gogtac agagaagtga tagggaaaca
11760 gctgtgtgaa ctgaaaagaa caggatttga gaagct ggct

. gg}tﬂct aatt t gggt atgac 11820 cactctaggc atctggacaa .
Ruggh ol atladscdidn, v daadegiedizeraMe Mageldaught ki gHatmanny BB4., Summerfield, A.
a . ACC C 1 Q. .
2003 A B A S O R PR Gh T BKiRE for a novel
functioato N(p@yd. ¥aat JTtHUg-7dddaaat t aa 12000 cttaaagcaa
aaggcggcac aaccgccgat agagggggtt gacagatata agttgggccc
RiimehdP6 0T ¢ as@ek, t RAt HeirhAinG t V12 ag@ apa6l, JB9). 990t BClefinal protease of
.atgaciigé% ccagcggaag 1212000tggtgaatc_cgtccgaagc . _
PestiiRISRft df icaiimnt @ glive eatplytie tr@@dl@gé)waﬁtpgh@ctp rgetagenesis. J. Virol.
7. 28R agc taagatattt attgtagttg gatagtaatg cagtgat agt
*Taaafactcca 12240 atttaacact acctccaatg cactaagcac

Lttt t t gaggLt aac ac a.l 0 t act
Rumeé‘éaﬁg‘;g%e{’céaa TR -’1?%%%@1@3&55%1%%%%%%“ the evelope
glycogx%l&ﬁs ONAestRAdzes It Mitdll 87: seeBiermueschibiiby, ® N&N Unger, R. Stark, E.

3VDV- Sequence _<400> 11 gtatacgaga ttagct aaag _
SchneidartSegeraen ang datlt §hiab IQ galdentsznation of aatrueigral glycoprotein of an RNA
virus §0 885013490 3561 1609944 Gpgp0aagg coganaagag

agccatg cccttagta Ct agcaaa agtaggggac

t agcggt.age .a agf Tt cC gaagccctg 0
Sambl R do oS el cadiaat s chatder  Bh LIt HEF Cg Lipgent Manual Cold
SpﬁnggﬁhﬂﬁQQB&agﬁQ(&ﬂ@@?ﬂﬁggﬁd&ﬁGNQQQﬁﬁﬁ]@@9cat0tta
acccatgcgg gggttgcatg ggtgaaagcg 300 ctattcgtgg
t 2 t t - - .
sk S GO 920, RORRFEIPS, aBOIHEL00 (RS9 BRL B UIAEAE Doprotn:
Cleavagt dfadgiygan gaapotgtagmd4Rilebenpsiagt aag paatgoadoidssgical swine fever virus.

1. v A ARG RC R B AR RAEREGET. S Thapagivimses. T

Fieldd agts1882968ds> e Q9! ARG RGifk?00NI2283 IRAAGAIBMA  (Lippincott-Raven,
ggt aagggga aaaaat act c aagatgggtt 600 atat’cacaac

Philacednjaa)t pmd@S% V6t gaat ¢ aagaaaaaaa ttggaaaagg cact gct ggce
660 ttgggccatc ttagcagcgg tcctgcttca gctggtaaca
Thiel gHafagaakaRt .chedeadyt 5., Rngapf; t'T.gét Megasaac ddOd. Hog cholera virus:

molecgi G 0RN A0 P s FOm gcatdtak Gadt s gbadtaccaa
ctcacttagc 840 aacagactat gagcttaaag agat agtggg
Tratschy dabg é&@seﬁ’CGa&%ﬁgaNa glgg@gaamgygAe g@%$.gq3]{%§s¢cal swine fever virus

leaderg]%gieﬁrgaggéﬁgyggggﬁ{aggghﬂecg At ?rgrgfgegnge&}o%gﬂt&hauﬁt‘a}& Gt AR 72, 7681-

jdt at ggt acaa aacccaaaac
7684. eencRijm dcAag vanGeudpdd G. @2 deijr E g yoaomtgt, Gt §998a Epitope mapping of

vl G SRR LERERRONSR SORRtl TR SECRL S [0 e

atttctcttt 1140 _cgcaggtgtt atactg%at ccctgtaa
268083

Weilapdt Eaahlfjeh Hchgticghay-atigt §lailgnd, aguglenment of monoclonal
1 . C.
neuh b R5A: AC ASAE AP GREA0L 0: ! AEPSKL ARy RRN A9OR s o
bovin¢ tdBaadcetlopigisphngigaal. V320, Mdehats 20P37au4dct t ggt a
agaagttgga gaacaaaagc aaagcatggt ttggtgcaca 1380
Weilah@CRJSaalgtR ¢ CREACH JRANGAGII TAMBy P9 Q24T Tiicl, LIt aLWBY. Pestivirus
at acaaaaaa 1440 ctgcactcca gcttgccttc caagaaacac

glycopraigimivhighdneiyet Beytpdiaingaantibgdien orms portcd ActitWfidalinked heterodimer.
. 5 tccat ga gat ggggggg cacctctcag aatttgtcct
JﬁVu@@%%@@?@é?é%?%g gtggttctgt ctgactttgc cccggaaacc
gcgagcgtca tctacttggt 1620 tctacatttt gcgatcccgc
aaagccacgt tgatgtagac acatgcgaca agaaccagct 1680
gaatttaacg gtagcaacca cagtagcaga ggtcatacca gggacagt gt
ggaacctagg 1740 gaagtatgtc tgcataagac cagactggtg
gccat at gag acgacgacag tcttcgtcat 1800 agaggaagca
gggcaagt aa tcaaattgat gctaagggcc atcagagact taactaggat
1860 at ggaatgct gccactacca cagctttctt aatcttttta
gt aaaagcac tgaggggaca 1920 actaatccaa gggctattgt

o, N . g, A NN N
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catagtcctg cccagttacg agttatctaa gctttacttc ctaaagaacg

t caggacaga 3840 cgt ggaaaag aactggctcg gcaaagtgaa
waresagawag at cagttcag tttatgacat 3900 ct gt gacagi/EP2005/005377

gaggaagcag tgtacctatt tccat«@aagg cataagagtg gaagcaggcc

3960 agatttcata ttaccttttt tgaaagccgt gttaataagc

_ chatca ca gccaatggca 4020 agtggtttac _atttcttacc
WeilandhaE-ack g R-adtarac B-a¥/cilandt He aed Tutladhtle {L9%gar second envelope

g A t . C t . )
eyeorfABH 888 - LEREALEP OB L TaRIBE iRl A0RRGGER 6, 677
3682. aggact gaag aaactgtatc tcttgtcagg 420 0 gagagcgaag
aatttgatag ttaaacataa ggtaagaaat gaagccgtcc acagatggtt
WinditROPM. Ohaa8a 8., raR! R Mglag It AV a8 @AMETIGEIC H.-J. 1996, RNase of
at cat aaaag ctagtaccct 432 0 aagtaaaaac_aggcactgca

classicelhawineg teyer giuet bioghaamigy gelpsisiaatzalieyn ang gal @iti,qug’gy virus-neutralizing
aact : t aaggaaa gcccataaca tgtggaatga
monocicglgf%rg@éélgs.ii‘gﬁ&C?@%Z%g

t'gaggag aaacattaca aaaagatatt

., tataagag aglgttctt t c 0,0 ttttgatcct . .
Wiskefefhgfbabelrgh aukr 4t CORgEdte dat SRt et S Bapsiop: the finst
proteift PEHABY K bBCing G &AM BERa CARRCRARIGPRC AABING! frime, p20, possesses

ctgaggaacc taccaattct 4620 agcgacgaag at gaagct at

proteotydigtaglvitnd Vded e ¢YetYdagaaat t g gcgacct gga 4680
acat ct agga t gggt act ga gagggccagc cgtgtgcaaa aaaattacca
accat gagaa 4740 gtgccacgta aacat catgg at aagct aac
tgcatttttt ggaatcatgc ctagaggcac 480 O gacccctagg
gcacctgtga ggttccccac agcactacta aaagtgagaa gggggct aga
4860 gacgggat gg gcttacacgc accaaggagg gatcagctcg
gt agaccatg tcacagccgg 492 0 aaaggattta ctagtgtgtg
acagt at ggg caggaccagg gttgtctgtc atagtaacaa 4980
t aagat gact gat gagactg agtatggcat caagaccgac tcagggtgtc
ccgaaggt gc 5040 gaggtgttac gtgctaaacc cagaagct gt
taacatttct ggcacaaaag gagctatggt 510 O acacctccag
aaaacggggg gggagttcac atgtgtcact gcctcaggga ccccggcettt
5160 cttcgatctg aaaaatctaa aaggctggtc cgggctacca
atttttgaag catccagtgg 522 0 cagggtggtt ggtagggtga
aagt cggcaa gaat gaggat tccaagccca ccaaactaat 52 80
gagcggaat c cagacagtgt ctaagaacca gacagaccta gcggacatcg
t aaaaaaatt 5340 gactagtatg aacagaggag agttcaaaca
gat aacatta gccact gggg caggaaaaac 5400 tacggaactg
ccaaggtccg tcatagagga gat agggagg cacaaaaggg tcttagtcct
5460 gataccattg agagcagcag cagagtcagt gtatcagt at
at gagagt ga agtacccaag 552 0 tatatctttc aatttgagaa
t aggagat at gaaggaaggt gacatggcca ctggtatcac 5580
ctacgcctca tatgggtact tttgtcagct tcctcagccc aaact gagag
ctgccatggt 5640 agagtactca tatatattct tagatgagta
ccactgtgct acacccgagc aattagcaat 570 O aattggaaag
at acacaggt ttgctgaaaa tcttagagtg gtagcaatga cagcaacccc
5760 agctggaacg gtcacaacga ctggtcagaa acaccctata
gaggagttca tagccccaga 582 0 ggtgat gaaa ggtgaagatc
t aggt agt ga atacttggat attgcagggt tgaagatacc 5880
gact gaagag at gaaaggca acatgctcgt gttcgcgcca actaggaaca
t ggcagt aga 5940 aacagct aag aaattgaagg ctaagggata
caactctgga tactattaca gtggggaaaa 6000 cccagagaac
ttgagggt gg taacctcgca atccccgtat gtggtagtag ccaccaatgc
6060 cat agagtca ggtgtgacat taccagactt agacacagtt
gt agacactg gactaaagtg 612 0 tgagaagagg gtgaggattt
cttcaaaaat gcccttcatt gtaacaggac ttaagagaat 6180
ggcagt caca at cggagagc aagcccagcg caggggtaga gt aggaagag
t caagccagg 6240 taggtactat aggagtcaag aaacagcttc
agggt caaaa gattaccatt acgacctact 63 00 gcaagcccag
aggt acggaa tagaagat gg aattaatgta acaaagtcat tcagggagat
6360 gaact atgat tggagccttt acgaagagga cagcttgatg
at aact caac tcgaggtcct 642 0 taacaacctc cttatatcag
aagacctgcc tgccgcagtg aagaacatca tggcccggac 6480
cgat caccca gaacccatac aactggccta taacagttat gaaaaccaaa
ttccagtgct 6540 gttcccaaag atcaaaaatg gtgaggtgac

a4 a e . . NS NN o o
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tttcacatat gacctaacaa tctctaacct tgtcaggctt attgaactag
t ccat aagaa 8640 taatttacaa gaaagagaga tccctaccgt
wQacagamet acttggcttg catattcttt 8700 tgtcaat gaa/EP2005/005377
gacct gggga ctat caagcc tgtatd8gggg gagaaagt ca tcccagaacc
8760 ccccgaggag ttgagtctcc aacccaccgt gagactagtc
ﬁa cact gaaa cagcaat aac 8820 cataacaggg gaggct gaag
CLAI éétgacgac agggat caca ccagt ggtag agat gaaaga 8880
agaacctcag ctggaccacc agtcaactac cctaaaggta gggttgaagg
aaggggaat a 8940 tccagggcca ggagttaacc ctaaccattt
1. agcatemutey acdigiugabayviaggitlgast aeonutrtigacin thegeeding sequence for

glyc op%%g Fﬁg’gé‘?%?tgt%%gg@ﬁ%%g%%étg%na%ggg g% i %%gg%cgggg 2?12 ggccaa

agggat ct ga tgagccaagg 9120 aagaatattg acggttgctc
t aaaagagtt ggacccggaa ttaaaagaat tagtagatta 9180
2. egyisiaeecordingteadim Jogaiegen t 1aih FaHWC i1 thiy cpding geguence for
aqcc . . t @ . . .
stveon g B gD I8 A S A R A TPt sid mutaton in
the codiiCeRaaRgdorltaradcotinativitidryefaaidiitaaaat ac agaat gact t
9360 ataccaccta attggcagtg tagatagtat aaaaagcaaa-
gcaaaggaat taggggccac 9420 agat aacaca aagat agt ga
3. al?x%m%taggorgﬁgtte%%ﬁcl- bAb aggatgaRAhhoaesese 28RBked from the group
ctggagcaca cadgttacaa aaaaacagat gagtctagcc cctctctttg
of deledagr fistaion MEdMonatandma gilgttution eowatying. gt aaaatttc
aaagggacat atggtgtcag cataccaact 9600 ggctcaagga
aact gggaac ccctcgggtg tggggtctat atgggaacca taccagctag
4. 9BROyQCHLGL cRABIAL G6aRGCole ot GRAASTI & GCtiRAAEtseid mutation(s) are
aaagagctgg tggaagttga 9720 atcttcgagg gccactgcaa
deletiommgaat ccat cat aagagaa cat aacacct ggatcctgcg 9780
gaaggt gaga cat gaaggga acct aagaac caaat caatg atcaaccctg
ggaaaat atc 9840 agat cagcta tgcagagatg gacacaaaag
5. 2pRGAtehelordiab e et 6 dfatgakdaad, #R0RimRIDRBAYEts is a Bovine viral
gctggtatta ggctggagaa actgccagta gtccgagccc aaactgacac
diarrheg9B@s 8B¥PAQt t t ¢ caccaagcca t aagagaaaa aatt gat aaa
acagaaaaca agcagacccc 10020 tgaattgcat gaagaact aa
tgaaggtctt cgactgctta aagatcccag agctgaagga 10080
6. areoviaisgadcoghag td ek §jgghacmatiid agasimcdoig ht aadnggseguence for

agggt gcagc. 10140 aggctatcta agcaaga acat agggga . .
glycoPEIRIBcH S i | Kale Ay SEGIC AR AE AR RHACe BATEN G RGEHER e to amino acids
at posi?@%%@é 99 L9AR909083 38PROR0L 299 tact atgaaa cagcecatcce

g

0 caagaat gag aagagagacg tcagcgacga ctgggaagcc
gagagttcg ttgat gaaaa 10320gaaaccaaga gt aatccagt

7. Qi GEoU RanyCath Sdcb a0t Ok HECHgaE T Wiipieguenee for
glycopRRERaTSiCs ddfitlordbbitdasa 6 thé ERAGIAS a0pdsaRRHPBIIJA

atgggattca ttccaggacc ccgtagcagt 10500 gagctttgac
accaaagcgt gggatacaca agtcaccagt agagacctaa tgttgataaa

560 ggat at.ccag aaat at t 1 . . . .
. R PRS0 BR3P EFREARR ) in e couing
sequenk€ ¥t @9@droRBEYTIbgARCGEd intRt ARl0gdatggtae dddifOfor the conserved
. gaggggtagt ggccaacccg acacaagtgc togtaatagt atgftgaatg
E™ seq o b HATWHIHIG 155Ny o ok PN GERAYS N BEHWa
accttacagg ggattcagca gagtggcaag 10800 aatccatgtg

tgtggtgatg atggcttttt gataacagag agaggactgg gact gaaatt
9. INGSArstatgeiaan agtakgdairms dt tha; atlgeeiggaidgggadon(s) in the coding

ccccagaaaa taactgaagg, 1092 0 ggacaaaat g aaagt ggc s
sequenge Aot Ve %’?@@%@d I theicBBds SeHbPRRc gD 65 §he conserved E
sequer@6 SREIIRIPL L ROGLAGA AT GAGRERAVASIW! acat ggca gggaggagea

cagccactat 11040 actagctaag atggcaacca ggctggattc

cagcggagag aggggtagca cagcttatga 11100 gaaggccgt a

gccttcaget tccttttgat gtactcatgg aatcccgtag ttagaaggat

11160 ctgcttactg gtgttgtcac agtttccaga aatatcccca

t ccaaaaaca caatatacta 1122 0 ctaccaaggg gatcccat ag

ctgcgtacag agaagtgata gggaaacagc tgtgtgaact 112 80

gaaaagaaca ggatttgaga agctggctgg tctgaatttg agtatgacca

ctctaggcat 11340 ctggacaaaa catactagta aaagact aat
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165 170 175 Leu G n Arg Hs Gu Trp Asn Lys Hs Ay

Trp Cys Asn Trp Phe His 180 185 190 lie Gu Pro Trp
woizeosfinpoieu Met Asn Lys Thr G n Asn Asn Leu TRCTAE®2005/005377

200 205 Au Gy Gn Pro LewYArg Glu Cys Ala Val Thr

QIS Arg Tyr Asp Lys 210 215 220 Gu Thr Gu Leu Asn

538 Vi R Aol B 9 o S I B e o
sequenE’é" ?or%?cc@r&teMaqu dre t@é%ﬁ&t@)f@ﬁ&d@@ﬂmﬁﬁﬁ nGtiofRiesdgyénce coding for
e Lys val Ser Val G u Asp Val Leu Phe 260 265

the co@medﬁs qquemqesSL&é@\@EK@?;and:@ﬁRkEWE&{@V@@Vu Thr
Ala lie Gn Leu 275 280 285 Leu Asp Gy Ala Thr Asn
Thr lie GQu Gy Ala Arg Val Ay Thr Ala 290 295 300
11. m& Yifis ddabrdiy tol kpyone Wf @Glaimk YistoGl 0y wisitei spid immtdtien in the coding

Lys Lys 305 310 315 320 Leu G u Asn, Lys Ser s
sequengp KoT EhoPPEIER A8 # SORlF doaomdeeatsoing e Sers E™ sequence

suolfRE Sgiofvislys Lo 5 b L e I

Arg Asn Thr Arg lie lie Ay Pro Gy 355 360 365 Lys

0 e D RS e 8 Rl Wb okl o o e coin

|
30 Bl Bt 650 00 s

Phe Al a 405 410 415 |N"Rr®PSGiC-8em] Hi s Val Asp Val

Asp Thr. Cys Asp Lys Asn G n Leud420 425 430 Asn Leu Thr
WQIWW“?‘&HTN Thr Val Ala Qu Val lie Pro @y Thr Val

435 440 445 Trp Asn Leu Gy Lys Tyr Val s lie Arg

NS ]@gemoﬂhw\ﬁ“’mmorwf sasfvjpdﬁgowge vcheualrr K’ lﬁpreswfﬁ the number of

R0 joes hte NP pieniin epeogyw%nﬁ' fla kel © [V 1o

He Trp Asn Al 9 Th Thr .Thr
BTt 1 B st 52k ot 5 Mo it S fbiauin, L3
%&%%@BSHG%ﬁ—%%Y}AEM(%}ﬁU\Pé Hltéiﬁ Lblb@ha\hﬁié 3d, Raridovirus 2A,
Thr Ala G'n dy 515 520 he Pro Gu Cys Lys
dEplSef yabr@ttdlemomhﬁglp digeasetyimsSmd whateinsp Arg 530 535
540 Lys Met Gy Leu Leu Gy Pro Qu Ser Leu Thr Thr

“\'i]‘,r Ir Hi@ ]@{Ch ? ngﬁgat\Palp@ge%m %1%[4[ is r%seg%gorHyg may be =1,

WHiéh h&éﬁns%lﬁt d-px@cés%ﬁlnggelal_ﬁlprésyﬁt h@dwﬁM&mThr Lys Gu
Gu Arg Tyr Leu 580 585 590 Val Ala vVal Hs Gu Arg

[@ %ri‘(ﬂlfelgﬁsﬁ td- o c%ﬁfple% 9ird 15’&&%&@0@%%"6&9 nﬁ,@@lﬁg the capsid
Thr He Gy Pro Asp Val He Asp Me
(As{praﬁsm &ﬂlﬂ) ﬁiL}B @29 Pheci@l prePtre @ )ﬁhteur@yspompoot@yls lncludmg the
Asp Ser e.Lys Ay 625 630 635 640 Lys
ﬁaiNgég E’&LWE%YE UAsn Gy Pro Ala Phe G n Met
Ve‘ll” Cys 645 650 655 Pro G n @ Thr Gy Thr
&Y ieys0then Teus Aita %ﬁn@w@% GB%I%%W@C pr {'@ulZ amino acids

S S
D85 0 PP 0 B SRR B 2Bt 16 i

a?:ﬂd%o?l@m'éi’@pﬁ@dntﬁrg Leu Lys Asp Gy Pro He Lys Lys

Cys Lys Trp Cys Gy H s725 730 735 Asp Phe Val Asn Ser
Gu Gy Leu Pro H's Tyr Pro lie Gy Lys Cys 740 745

! i i iy Faufign &Y fin YR f
13 A@% bt %téraé{ylg Rl ?@Er%%e% Oy in 08 cdfifly sequence for
NP Jehd & MadncPdad BayprGieyn ddvhaktaterizys bCite fAlgwinigdoz®a7 80

lie Ay Asn Val Thr Val G n Val lie Ala Thr Asn Asn

Asp Leu Gy 785 790 7R B0@sH-cMemm]Pro Cys Ser Pro
Ala Gu Val lie Ala Ser Qu Gy Pro Val 805 810 815
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G u Lys Thr Ala Cys Thr Phe Asn Tyr Ser Arg Thr Leu
Pro Asn Lys 820 825 830 Tyr Tyr Gu Pro Arg Asp Arg
woeoosRheoE n A n Tyr Met Leu Lys Gy 835 840 8#ETM@PR005/005377
Trp Gn Tyr Trp Phe Asp Leuw0Asp Ser Val Asp His His
Lys Asp 850 855 860 Tyr Phe Ser u Phe He He He
Ala Val Val Ala Leu Leu Gy Ay 865 870 875 880 Lys
Tyr Val Leu Trp Leu Leu He Thr Tyr Thr H e Leu Ser
?I%l? \gﬂfa %@&d&%otosaﬁnWQ Q‘Ih@rewpgm@rﬂutﬂl&l( % tM8lcoldg sequence for

e Val Met' He Gy 10 Asn Leu

NP ledday aftlencodiep pSbiproisip akickar®ttarixéal by\lat le@IWHT& forprda: | eu

Leu 915 920 925 Leu Tyr Leu He Val Lys Gu Gu Leu
Ala Arg Lys Trp H e HN&“L4RSRIC-83b] 940 Val Tyr His H
e Leu Val Ala Asn Pro Met Lys Thr He Gy Val Val 945
iPBQ deRHithoRY aMBE deBleddn)clfhyival Val Lys Ala
%ggv&?gm%ﬁ% AsnllAﬁaaAsp 965 970 975 Asp G n Ser Al a
Met Asp Pro Cys Phe Leu Leu Val Thr @y Val Val 980

985 990 Al a Val u, H.e A a.
- W Ve wrore o fege. Tagrn syd arith {h sl seauence for
NP lezﬂ o aﬁfegch%a peffprémi AhkBakelrik@lbyihe féll@vih k4.5 1020
er e Asp val Thr Val Ala Val Val Leu He Val Leu

Leu Leu1025 1030 103 e Thr Asp Tyr Phe
Arg Tyr Lys Lys Trp m%@g%)o[%{ei%LS 1050 Leu Leu Phe
Ser Leu lie Ala Gy lie Phe lie lie Arg Ser Leu 1055
1060 1065 Lys His lie Asn Gn Met Qu Val Pro Gu lie
16. Bl Wl R6rdRe tol B1aln 107 WhERBH sdiipmatagomsinl ¢ Alding edquence for
Val Leu Phe Tyr lie Thr Ser Thr Ala 1085 1090 1095 lie
NP leathto afirenceded ppiypratsin asichaasisrized bynthg feligwipg dompatia: ey
G n 1100 1105 1110 Trp Ala Pro Ala Val lie Met Met Al a
Thr Met Trp Al a Asp ABNTLIPS]AI2@®mb]125 Leu Thr Leu lie
lie Val Leu Pro Ser Tyr Gu Leu Ser Lys Leu 1130 1135
1140 Tyr Phe Leu Lys Asn Val Arg Thr Asp Val Gu Lys
Asn Trp Leu 1145 1150 1155 Gy Lys Val %_Ty Arg dn
17. | The Bams eerdifg ot clangpl 3, |V\41e(§9% ST@G@“?&‘G@S 1@7‘%6 ﬂ%fgn%é?quence for

ro Ser
N? le%é;’sa“ﬁ]gécl{%@pég %{@S%&f Q{%B%&i\yssﬁ{egﬁﬂ&wﬁ Leu‘ﬁPr o Phe
Leu Lys Al a Val Leu i}é&% w’ﬂ é% |e Ser Cys lie Ser
Ser Gn Trp G n Val Sl bryr "1205" 1210 1215
Leu lie Leu Gu lie Thr Tyr Tyr Met Hs Arg Lys lie
| 512808t WatheiDet thelOLpfdtain Metarfian aBldeat position
Léﬁd‘%@?feﬁr‘zfg@tfi‘ﬁﬁ L e e o
L 2is chsmge@ifpooalatolN.e Asp Asp Gu Gu Cys Lys Gy 1250
1255 1260 Leu Lys Lys Leu Tyr Leu Leu Ser Ay Arg AI a
Lys Asn Leu lie 1265 1270 1275 Val Lys H s Lys Val

o B 3 S LA B R e

pro %ﬁéﬂé Rihchafictel26d b@ theFBlowing f6Muldr g Hi s
N leé%&’ Hééﬁ%/%ﬁ'?’h} 1 21310 1315?1320 a}fga u dy Lys

Gu Trp Asn Gy Al a s Gy 1325 1330
1335 Afg G n Glyy Lys@%&eﬁ%ﬁ}@@g%y l\/gt Thr Leu
Al a Phe 1340 1345 50 Gu Tyr Lys Lys
(1 RS g o T eeroieds R ads os Ao
Val Pro Phe Asp Pro Ser Cys His Cys Asn Tyr Phe Arg

1370 1375 1380 His Asp Gy Pro Phe Arg Lys Gu_Tyr Lys
19. dhe Wynus \mpor@ng Tq/rclamsw,lg@@rqrwsldm@dﬂlalsm B@@Veﬁﬁd wherein

et 5 8 BENE el Pl LA RO AR

formul@ selekied fiodd the @) dohaltifg yf Asp Leu Gu His Leu Gy Trp
Val Leu Arg Gy Pro Al a Val
M-[PS]o-[C-term];
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1430 1435 1440 Cys Lys Lys lie Thr Asn H's GQu Lys Cys
H's Val Asn |ie Met 1445 1450 1455 Asp Lys Leu Thr Ala

wohersRheoG y lie Met Pro Arg Gy Thr Thr 1460 p40&EP16HF005377

Pro Arg Ala Pro Val Arg PhegitPro Thr Ala Leu Leu Lys
Val Arg 1475 1480 1485 Arg Gy Leu Gu Thr Gy Trp Ala
Tyr Thr HHs An Ay Gy He 1490 1495 1500 Ser Ser Val
Asp His Val Thr Alg/[@‘ipﬁyicﬂélﬁnﬁeu Leu Val Cys 1505

1510 1515 Asp Ser : .Arg Val Vval Cys H's
Ser Asn Asn Lys 15%&1}?%8@%6;%@( Thr Asp Gu Thr Gu
Tyr Gy lie Lys ThivAsps-§es]fseys 1535 1540 1545 Pro
Gu dy Ala Arg Cys Tyr Val Leu Asn Pro Gu Al a Val

Asn 1550 1555 1560 MEEFSE{P&Ipy[CTerml.ys Gy Ala Met Val

H's Leu Gn Lys Thr Gy 1565 1570 1575 Gy G u Phe Thr
Cys Val Thr Al a Seﬂ\@ésﬁﬁr[gﬁkdcﬂlegnbhe Phe 1580 1585

1590 Asp Leu Lys < Vel er Gy Leu Pro H
e Phe G ul595 160851\?%%?%%3[5%0[ e{eH%]S’y Arg Val Val
Ay Arg Val Lys Vahp& ysNEBLAPR]JCLRmR15 1620 G u Asp
Ser Lys Pro Thr Lys Leu Met Ser Ay He Gn Thr Val

1625 1630 1635 Ser MEEFSNELGYAPShr[Atgpmlleu Ala Asp H e
Val Lys Lys Leu Thr 1640 164 o r t Asn Arg Gy
Gu Phe Lys Gn H Mﬁ?%@ﬁ&i‘é&ﬁ%ﬁ% 655 1660 1665
Ala Ay Lys Thr Thr %@R R=clg | He Gu

GQu He 1670 1675 f@@oﬁg‘@ﬂhg ﬁjsﬂ?_ﬁ ‘ﬁ% Val Leu Val
Leu He Pro Leu Arg Ala Ala 1685 1690 1695 Ala G u Ser

Val Tyr Gn Tyr Met Arg Val Lys Tyr Pro Ser 1700 . .
{5Vt eecsshn e iR LoV Iegh Haid Y Vi) lw&@@sa@ yherein said

. .G . T .
o A B b 00168 T it i
formulBrseleties floglithArggoud) condibdngdvet: Val G u Tyr Ser Tyr H e

21.

Phe 1745 1750 1755 Leu Asp Qu Tyr H's Cys Ala Thr Pro
Gu Gn Leu Ala H MBELER sbcﬁfeé;l??o Gy Lys He His

Arg Phe Ala Gu As Val ] Ala Met 1775 1780
1785 Thr Ala Thr Pﬁéﬁiﬁéﬁéq@\@ﬁ? | Thr Thr Thr Gy
Gn Lys H's 1790 1%3p1 i9Q0pS9CHegn)d U G u Phe H e A a

Pro Gu Val Met Lys Gy Gu Asp 1805 1810 1815 Leu Ay
Ser Gu Tyr Leu AspMELENE-4PRHyCltetnltys H e Pro Thr

1820 1825 1830 Gu d.u n Met Leu Val Phe
Ala Pro Thr Arg %M@%@iﬁ]ﬂg&é@ > Ala Val Gu Thr
ST S S SRR R U000, 10
Arg Val 1865 1870 IEBISMMEELITWIPSRE[CGefnfer Pro Tyr Val

Val Val Ala Thr Asn Ala H e€1880 1885 1890 GQu Ser Gy
Val Thr Leu Pro AspMEBISMERLYKe[PIa-[Crigrmhsp Thr 1895

1900 1905 Gy Leu L Val _Arg lie Ser
Ser Lys Met Pro 19%@&%@5@%&@@%&@%’ Thr Gy Leu
Lys Arg Met Ala Val Thr lie Ay Gu 1925 1930 1935 A n

Ala Gn Arg Arg Gy Arg Val Gy Arg Val Lys Pro Gy ' _
ATl 1949 adcD4ding 96 @laiyr 12ywheteig Set sa@il viGs us BWDX andSaherein said

mutatigleg) jzetibe galq?}ngslsgqu}%{:e gf%ﬁggﬁlﬁgﬁggc&/&%?%r%Iﬁset%gll;agcyerized by a
formuﬂf:?sgf% t%ﬁ@ro\@the%&uﬂ-&’o%si%ﬁﬁ Bhe Arg Gu Met Asn Tyr Asp

er Leu 1985 1990 1995 Tyr Gu G u Asp Ser Leu Met
lie Thr G n Leu G uMUAITHB%]oAEFe2PO0 2005 2010 Asn Leu
Leu lie Ser Gu Asp Leu Pro AI%AI Val Lys Asn lie
2015 2020 2025 Met MERIINJPFlrlCAepki s Pro Gu Pro lie

G n Leu Ala Tyr Asqvégwqgg]c_z[%gm];

MELITNEL-[PS]o-[C-term];
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Ser Tyr Qu Asn Gn lie Pro Val Leu Phe Pro Lys lie

Lys Asn 2045 2050 2055 Gdy Gu Val Thr Asp Ser Tyr Gu
wé2msfiyr2o0thr Tyr Leu Asn Ala 2060 2065 2070 Ar gCILE®20081005377

Gy Gu Asp Val Pro Ala Tyrn2val Tyr Ala Thr A u 2075

2080 2085 Asp G u Asp Leu Ala Val Asp Leu Leu Gy Met

Asp Trp Pro Asp ZOM 1@&; Ay Asn An Gn Val
Val Qu Thr Gy Ar %%éﬁ‘ @ﬁe 05 2110 2115 Val
Thr Gy Leu Ser Th 14 YAspsAre.t, Leu lie Ala

Leu 2120 2125 2130%ﬁg% Tﬁ o éﬁﬂ‘]’yr Gn Thr Leu
Ser Lys Arg Hi's |iB/[EEEIQ‘I\BEI35Y]Z-IBS]02[C415rrN_Bt lie Thr Asp
lie Tyr Thr Leu GIuAIaerls IKh}Leu G u Asp 2150 2155
2160 Thr Thr His LME dPPhdCAlsimll a lie Arg

Thr Asp Gy2165 2170 2175 Lys Asp Ser Gu Leu Lys Qu
Leu Ala Val Gy Asp Leu Asp Lys 2180 2185 2190 Tyr Val

22. ABR Aha A&Hrd\{? tASRIT VI, SB¥erdity Sail saidSirudviat BV ,Pinel wherein said
2195 2200 2205 lie Lys Val Gn Ala Gu Lys Val

T0 Asp .

mutati@es) iGithe Setingrsaquencs fppXG” kzddo ap pocaded pefypratein a@CﬁﬂfWﬁPﬂZGd by a
| | G u, Tyr Val Phe lie @ n 2225 2230 2235

fomu%é?ele{%%fr?ﬂﬂhﬁ%ﬁm,&sc on@?tpngéf‘a. Gulielie Arg Tyr Gy

Leu Trp 2240 2245 i s..Thr, Al a.Leu Tyr Lys
Ser Leu Ala Ala N@%ﬁu&%‘@%@@]@g&é%%]w s Gu Thr
Ala Phe Ala Thr Leu Val Val Lys Trp Leu Al a Phe 2270
A dnfp Ys Gre-(Ehh] WhdreRah thY @-prbtSinl the adeit® deldat position
S ERLE LT 5o8d 5550! 5998 Lou Valﬂfu\)/al Tyr Tyr lie’
|1 8 chAsngetlyonPPdoSer Phe Pro Ay Asp 2300 2305 2310 Thr
Gu Thr An Gn Gu Ay Arg Arg Phe Val Ala Ser Leu
Phe 2315 2320 2325 lie Ser Ala Leu Ala Thr Tyr Thr Tyr
s Thr Trp Asn Tyr . As 0.233 2340 L
2. Ve ils @R PO AR SRR BB in 95,0 iuence for
pro Bint U ch Sctbi®ibdPhE a TIoEmiaOseldtied¥m the grou
Ne 1S 4 Sutdeq SRlyrfidin- B ok ORATBE o Hofm Madscldbfed ifim the group
consistihgofTyr Lys Thr Tyr Leu Ser lie 2375 2380 2385 Arg Lys
Gy Lys Ser Asp Gy Leu Leu Ay Thr Gy lie Ser Al a
2390 2395 2400 Al a [MW¥t°1,G[PSHi[€-tbenl], ASn G n Asn Pro H e
Ser Val Gy He Ser 2405 2410 2415 Val Met Leu Gy Val
g v@le@eﬁéﬁ i@h& MNia JArg3Asn Ala He Gu 2420 2425 2430
er ua@n Lys Arg Thr Leu Leu Met Lys Val Phe
Val Lys 2435 2440 2445 Asn Phe Leu Asp G n Ala Ala Thr
Asp G u Leu Val Asn24 55, 2460, Pr u
24, e Vi eRrdiNEdo Y, ok CRAARAO MR Thy s A ghted by PST:
& éﬂ Y seéted t@nl- 8 Sod L&uco'ﬂsﬁuﬁr of: Hutsiqhigy, IKCB SUMO-1,
and Wéé% ‘}Zﬁpysﬁ Tyr 2480 2485 g8 lys Gy Trp Gu Ala
NEDDS, @Amw%mmw Titein| xacc@nwms@(szQﬂo@ 2350@61/:@}5 of rabbit
Leu%ge Thr, Leu He Met Phe Gu Ala Phe Gu Leu Leu
hemorgyagicls§sOYIH- 2520 Met Asp Ser Gu Gy Lys H e Arg Asn
Leu Ser Ay Asn Tyr H e 2525 2530 2535 Leu Asp Leu H e
Phe Asn Leu His Asn Lys Leu Asn Lys Leu 2540 2545
25. 2BE0BVY hgeording oy @@Lpfcglgzmﬁpw/%‘*awpﬁl@lwaéd BVEPY éyselected from
5 Trp Thr Pro Ser Asp Gu Arg
thegrqqpeof?é‘?’? gpep?glsﬁ As@%%sn Tyr 2570 2575 2580 Leu Arg
Val Gu Thr Arg Cys Pro Cys Gy Tyr Gu Met Lys Ala
2585 2590 2595 H e Lys Asn Val Lys Leu Thr. Lys
26. Vil BN D\GHGCIGEECh TS G00 BEHIP10 et Bl e BUPY sgpsponds to

o Pro Asn Phe 2615 2620 2625
SEQW %%afhﬁ“c@&mgﬁ% Eh)ére%p Asp Asn Leu He Qu Val
Lys Pro 2630 2635 2640 Val Ala Arg Leu Qu Gy dn Val

Leu T Val .
27. Azpcon?;osﬂ%/orn Cgmp sy ing (tghé/ vir%s according to any one of claims 1 to 26 and a

solution.
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2645 2650 2655 Thr Ala Lys Leu Asp Tyr Asn Asn Gy Lys
Val Leu Leu Ala Thr 2660 2665 2670 Asn Lys Trp G u Val
wo2msHils20Al a Phe Leu Thr Arg Leu Val Lys 2675 BP6BM@P2®8505377
Lys Hs Thr Ay He Ay PheldLys Gy Ala Tyr Leu Gy
Asp Arg 2690 2695 2700 Pro Asp His G n Asp Leu Val Asp
Arg Asp Cys Ala Thr He Thr 2705 2710 2715 Lys Asn Ser
Val G n Phe Leu Lys Met Lys Lys Gy Cys Ala Phe 2720
28.  BhRBorpadtdihhcchidindaclben 2T whitch éndaees A5 hmhenolvgitalAegponse in an
Leu He Gu Leu2735 2740 2745 Val His Lys Asn Asn Leu
animalG n Gu Arg Gu lie Pro Thr Val Thr 2750 2755 2760 Val
Thr Thr Trp Leu Ala Tyr Ser Phe Val Asn Gu Asp Leu
Ay 2765 2770 2775 Thr He Lys Pro Val Leu Gy Gu Lys
29, Y&k chinodiiéh &dcurdiiotoR&in2TRA 28 78bicR 790vEcineG u Leu Ser
Leu An Pro Thr Val Arg Leu Val Thr Thr Qu 2795 2800
2805 Thr Ala He Thr He Thr Gy Gu Ala Ju Val Mt
L JLhr G 1 1 Vi reitdl d44idVBbmposition
30. @S C@I‘Jn U Ognénér%%&(dﬁ% %e%%ig%#ﬁfg%igﬁgtgs%d’Z@S G n Ser P
further Thmpibds alphirthyeulelly@eyertaile tyrseGnex@ipyen@ u Tyr Pro
2840 2845 2850 Gy Pro Ay Val Asn Pro Asn His Leu Ala
Gu Val He Asp Gu 2855 2860 2865 Lys Asp Asp Arg Pro
(e Asiclhivis Foy2658rthe $héQufaBilde @B880accine for
31 mrg Oggrwkgﬁc%rrgmgltgaﬁgnmr 1%%? Lys Asn He Arg Leu
the propyylatiy sn®@88Bm283¢f ABeGvIdsyinksomsn Pro Arg Gu H e Arg
Asp Leu Met Ser G n Ay Arg 2900 2905 2910 H e Leu Thr
Val Ala Leu Lys Gu Leu Asp Pro Gu Leu Lys GQu 2915
37 392Q2926DhebkcdRlind&Panky snd-yfSclms Thy 26Phethk enandartuie @f a vaccine
Gu Ala Leu Gu 2930 2935 2940 Ala Leu Ser Leu Gy Lys
for the Praphilasisiapd trapignany of TRV infyRional a 2945 2950 2955 Met
He Arg Arg Leu He GQu Pro Gu Val Gu GQu GQu Leu
Pro 2960 2965 2970 Asp Trp Phe Gn Ala Gu GQu Pro Leu
33, Pheuliei [dimMeuleycniprsiROlb RORE: 2988n@dngAs hivasgtensted BVDV
Tyr Hs Leu He Gy Ser Val Asp Ser H e s. 2990 299
accord@GUO aroneye cApims| ko ¢ gr eémg@eyt,p‘élgctwfﬁg&nisw%ﬂfr Based on the
Lvs val .. : VAl i 60 Thr
degenegfiefieygieif R, BN Yo Sl e e
Gn vVal Thr Lys Lys A n Met Ser Leu Ala Pro Leu Phe

3035 3040 3045 Au Gu Leu Ley .Ley,L s Pro Pra. .
34 She wipleis pEdSEPISEYS SHUEEIBSTHEREd G e B fuai G olecule s
DNA.Ala Tyr A n Leu Ala Gn Ay Asn Trp Gu 3065 3070 3075

Pro Leu Gy Cys Ay Val Tyr Met Gy Thr lie Pro Ala
Arg Arg 3080 3085 3090 Leu Lys lie H's Pro Tyr Gu Al a

Tyr Ley . Lys leu Lys G u . Leu 3095 0 5 . :
e A
RNA. 3115 3120 Arg Gu His Asn Thr Trp He Leu Arg Lys Val

Arg Hs Gu dy 3125 3130 3135 Asn Leu Arg Thr Lys Ser
Met He Asn Pro Ay Lys He Ser Asp 3140 3145 3150 G n

Leu S AS y. Hi fan
36 R gpeiSefishRulia Byt Acifed YPnIVh 1858 dhiimituion in the
codingCsefiéhcb &br Sydopryeeil BU 3dd 6 1845t andth8OmPtasioddh tatoding sequence for
Ala Gn Thr Asp Thr Thr Ser Phe Hs Gn Al a 3185 3190
NP is geogaterd én APSFUE@IYSLys H e Asp Lys Thr G u Asn Lys G n
Thr Pro Gu 3200 3205 3210 Leu H's Gu GQu Leu Met Lys
Val Phe Asp Cys Leu Lys He Pro 3215 3220 3225 Qu Leu

S u,Ser 7T . Ser 4 Gefyleu Gu
7. et aionll il Ghar o bR A R R T 2 e
a) r-gxérseLtergns(c;rigtiosnecr)f aL%lsld- }gpéspeét%\%%ssn%g?eotide sequence into a cDNA,;

b) cloning said cDNA;
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Asn He Ay Gu Val Leu Asp Thr Gu Lys H's H e Val

Gu A@n 3260 3265 3270 Leu H e Lys Asp Leu Arg Lys Ay
woysosiys2o0H e Arg Tyr Tyr GQu 3275 3280 3285 ThrCMER2045005377

Pro Lys Asn G u Lys Arg Asp4Val Ser Asp Asp Trp 3290

3295 3300 Gu Ala Ay Qu Phe Val Asp GQu Lys Lys Pro

Arg Val He dn 310,33 y P y
ol PR P P b
su élflaltl%ﬂl miBofd fitd-¥&d BﬂNA/aWhéfain $aii @ nftasiofh wreTiocat@il dn the coding

3335 3340 3345 L%?u Thr _Pro Leu he Asp |ie Phe Asn
secllgcacé\@codmg glypopigtein argBig PIAYSECIZ60 Asp Ser Phe G n

o b, BP0 Y Ol R e i

trahé&lpla)éﬁ oABEsLTRBOCIBRB5INABRNA inevitBh nr Wy iMiectiqty of siableyslls.
ltTe Hs Lys Phe Leu Asp 3395 3400 3405 Thr lie
Thr Glu Hs Mt Val Gu Val Pro Val lie Thr Ala Asp
410 3415 34 8 ¥ed7 Toferdih SaidpBstsds @BVOWI Arg
38. ’ée;}f‘%g?&%ﬁ"% Céq%gpélm%Ms 3430 3435 ﬁsrpp Thr Ser Ala Gy
Asn Ser Met Leu Asn Val Leu Thr Met H e 3440 3445 3450

Tyr Al a Phe ys Ser Pr.
39.  Mpdodef trggdmmn sega%gauﬁcgﬂxlg@bﬁ N 1% ,qTB"{/aﬁf &\ﬁcﬁ’r&/to any one
92’3‘&750 3dteit e GidiB r said
of cla1rng4yto%%ré|so%r@é“um%ﬂ%ccgﬁém et§ C%ﬂ'g akty thl Glen id ALV o

composﬁl@ﬂ(ls &dﬁﬁmk’deﬁ:dl_tewnl—hirsm@ in Agesl teseof ik Py oy s ﬁfngwn to the

Ay Asp 3500,.3505 3510 t d
skilled Aergomrf@ddl{é AP o ng@o*wsﬁgﬁuﬁ?z% iz an
kiaPhe/oY@kardVed isihpnifdrad Asp Asn Thr Ser Ser
leuk"pe%‘q %38@5?5 "3540 Met Ala Gy Arg Ser Thr Ala Thr H e

Leu Ala Lys Met Ala Thr 3545 3550 3555 Arg Leu Asp Ser
Ser Ay Qu Arg Gy Ser Thr Ala Tyr Gu Lys 3560 3565
3570 Ala Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp
Asn Pro Val 3575 3580 3585 Val Arg Arg He Cys Leu Leu
Val Leu Ser G n Phe Pro Gu H e3590 3595 3600 Ser Pro
Ser Lys Asia Thr lie Tyr Tyr Tyr Gn Gy Asp Pro lie
3605 3610 3615 Ala Ala Tyr Arg Gu Val lie Ay Lys Gn
Leu Cys G u Leu Lys 3620 3625 3630 Arg Thr Gy Phe Qu
Lys Leu Ala Gy Leu Asn Leu Ser Met Thr 3635 3640 3645
Thr Leu Gy lie Trp Thr Lys Hi's Thr Ser Lys Arg Leu
lie Gn 3650 3655 3660 Ala Cys Val Ju lie Ay Lys Arg
Gu Ay Thr Trp Leu Val Asn 3665 3670 3675 Ala Asp Arg
Leu lie Ala Ay Lys Thr Gy Lys Phe Tyr lie Pro 3680
3685 3690 Ser Thr Gy Val Thr Leu Leu Gy Lys H's Tyr
Gu Gu lie Asn 3695 3700 3705 Leu Lys G n Lys Ala Al a
Gn Pro Prolie Gu Gy Val Asp Arg 3710 3715 3720 Tyr
Lys Leu Gy Pro lie Val Asn Val lie Leu Arg Arg Leu
Arg 3725 3730 3735 Val Met Leu Met Thr Val Ala Ser Gy
Ser Trp 3740 3745



