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WO 20051111201PCT/EP2005/005377 1 VACCINE COMPRISING

AN ATTENUATED PESTIVIRUS BACKGROUND OF THE INVENTION

TECHNICAL FIELD 5 The present invention relates to the field of animal

h&alteendiasparticular to attenuated pestiviruses such as bowaemrabs/005377

diarrhea virus (BVDV). BACKGROUND INFORMATION Pestiviruses are

causative agents of economically important diseases of animals in many

10 coWWiEE NIHTOMPRESTNCKANA TPESUAY HRREEIVIRUS

grouped ‘do four different species which together form one genus within

the family Flaviviridae. /11 Bovine viral diarrhea virus (BVDV) type 1
BAGCYENRpdrrer g BYyagXoapse bovine viral diarrhea (BVD) and

mucosal disease (MD) in cattle (Baker, 1987; Moennig and Plagemann,
TECIRZ e ETRED, 1996). The division of BVDV into 2 species is based on
e B Gont e e Ao T ASNOMIEIRONER B SRR 1 hsnmatea

iPHemnz & aﬁ, ORT] ich are also obvious tlour limited cross -
pestivimsshizir antibody ysabdonbgRispaB¥DA)1994). 1l Classical swine

fever virus (CSFV), formerly named hog cholera virus, is responsible for

classical swine fever (CSF) or hog cholera (HC) (Moennig and

BAGKGRAENE HOBORPMATEIN| | 1996). 20 IVBorder disease virus (BDV) is
Pestipiaadly fpundimsheaans sausesdnday dispasadBBbeARE of animals in many

intrauterine infecg;on ofJa bs with_BD\éé)}?rsisgently infected Ia&bs,czp be
COUpTIES RO e AR Eh 00 WhrBH: SBRS AT PE R oFG WRRTC IR grour different
spechaifyistiakegibyniliommissbast withinnhg\osiinigarcRiagemann, 1992;

Thig| et al., 19 Pestivirtﬁgﬁ e.sm lﬁ%ﬁ)‘ viruses wit
I/I:{sing%#gvsl Faﬁﬁégi%{?{ﬁcéeﬁ%?ﬁe of p(?ssltit\)@epaci)larlty z?(:gkl ga%&(;t g\clz&agb;rrl%%'z) cause
bovmwm&m&mmamd@wd@@b anpuitile dliskeof HEGutMoennig and
Pl AMYIBe,; 2GR 00MiNg 1iS846)INGlCIGNAIE HFASVEIS Be02 300 cies is based on

. posttranslational processing involving cellular and viral proteases. The
signjfieant Bifrengre alniBrdereinothepomisretensTrcthSWrgaarized in Heinz et al., 2000)

whﬂg!xlézelﬂllét’)@bﬁnh 'Eﬁgﬁghﬁaﬂézdwﬁes h@&ﬂi-ﬁcﬂg\amﬁ@yl\ﬁ&@aohﬁid &ﬁﬁ%@ﬁé 1994),
Lindenbach an Rice, rotein C (= core- or sidprotejn) and .
I T GRS fEVP: S0 Y PRy AT ST GHEE: f gpomsible for
clasgiestivwire Verven @SHe mangrate#o(ICORYI(Eme endl 1884 niT hi8RAsThiel et al.,
: gznlds true for BVDV. E2 and to a lesser extent En's were found to be

targets for antibody neutralization (Donis et al., 1988; Paton et al., 1992;
IV varPrijisretisgase 993 RN de dypivad  Bos o sSpep et epped brods 3ieme (BD).
Aftc@lint80h29R0e FEOIS JACKIIR WRICH @@ﬁt@"iﬁ?&ﬁéﬂ%%ﬁf%@%&% that are

considerable amounts from the infected cells; this protein has been

wealiAnsh fg toTdiermtt RNSEBALERY nane 1dtich Hic oY SauHReRBr oMy is best known
(Mo#R9g; M metigeheinall 09290iel enfunesion of this enzymatic activity for the
viral life cycle is presently unknown. The enzymatic activity depends on
the presence of two 5 stretches of amino acids conserved between the
Pestpéstivi tis> Bl ansediffedentisnowithRN ngis stfaptidt RINe fgegaicoviginsitive polarity
" ! o S ) der
e € AR o

4000pmning efids GHIME Vit dm Enal sisaegasadicth & eetrindipassrarslinnal processing
invoBGHY Bl 8h e tvakl 18 Rhs A roakI QD Bbifias e utalinRa intenthSolyprotein in the

genome of the CSFV vaccine strain did not influence viral viahility or 10
ordep it r(')(ﬁ"&tié@ldg?ﬁ?a“{%sg“ﬁﬁ?é‘l\&?‘fﬂﬁ%%ﬁ%ﬁiﬁﬁga"e(ﬁ% Eipdrpbach and
Rice(l300 ). StatinlO098)cdoimitachpsipiyesin pial tshglyespibatianFRN #Seind B2 represent
negative variant of the virulent CSEV strajn Alfort/TiThin ull
steue S e S SN Ve MRSl HOERR Tl . 109
Thispendiyge vefer BMRAYV, BI09)d 16 N ilespresiss Hie freepiothto be targets for
anci b3 HUGERY A16 QREAPENICANE FRRCALIN R RIBNLaINI03, Weiland et
represents a nonstructural protein that has protease activity and cleaves
itself of the nascent polyprotein (Stark et al., 1993; Wiskerchen et at,
1991) presumably already during translation. NPT is a cysteine protease
(Rtimenapf et al., 1998) that is not essential for virus replication (Tratschin
et al., 1998). Recently, it was shown that NPr somehow interferes with the

cellular 20 antiviral defense so that it can be hypothesized to modulate the
immiine ocveteam within an infected hoet (Rticali et al  2002) Maver and
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30 Fig. 1 Serum neutralisation against NY93/C (BVDV type II) Fig. 2

Serum neutralisation assay against KE9 (BVDV type I) Fig. 3 Serum
neutralisation assay against NY93/C (BVDV type Il) 4 All subsequent
Sepwshisas ks the show the deleted regions indicated with da@@ﬁi}fian&moss’n
which are also numbered, whereas theysequences in the sequence listing
attached hereto are continuously numbered without the deleted regions or

SRS ey R AR AR R R AR A Ry oo
fraqoile S, jeds] GuissreRan bap Bean reRQDINOHDRI DR KESA DNk (Hulst et al.,
155805805 HEBr -ANdNepN & eaME R ‘%Ee-%i&%&f‘o’%%ﬂﬂ%%ﬁaﬁg%ﬁ%%cmy for

B-NdN-cDNA XIKE- A amino acid sequence XIKE- A-NdN amino
theuirldHe s yelr B-PE sy Bk YB g Lidh ew YR 3stVHK derinds asidghe presence of two
smawwﬁ%&&wﬁmw@@§wgmaﬁ@wﬁam&ﬁ&@mmwn RNases of

sequence XIKE- C-cDNA sequence XIKE- C amino acjd seqguence BRIEFE .
PIAG IARER B TR O RGeS AT kga Gesidue (Schmeider
et altetfifie Epdstigviolsaphedéthbiy tosattenupianBYENe, ivhbediTapdaasi of a CSFV

] tion. js.im oding. s¢ r glycopratein Ems a legst. .

e R B e B R AR i o T 3768 FlRScucrion of
thepsamgtediovnitin g isnamambibef (RE Resisastivity didsitinigfivence viral viability or
rdYE QREBLGIR But 1AL QR0 dRpinacdivalian ah e AyRRINRSIS st et aL, 1998).

. immunernodulating activity residing_in NI". Hence, in a first aspect, there Is
S%&la{}wew%iﬁratfémfaféa‘véfﬁﬁm ARy GBRE THETh b fih Yirdsat CSFV strain
Alfepdingisgauenas faiplycomhicimbmesandial leagkanasheimutaitmin thewed no

COdtLr'] sequence for@&', Wherteaip iggiggnutation in the 25 coding sequence
ey o 0 %Iﬁ? LROER 858 o Shietvation of RNase activity residing inand
said mutation in the coding sequence for NI' leads to inactivation of said

mﬂ@ﬁ%séﬁsqﬁeﬁstm&aﬁ?é&éﬁﬁ@ﬁ?ﬁ%&&ﬁ&%@ﬁﬁg' é%g&jg'sé%ﬁms RNA.

acids molecules encoding said att€nuated pestiviruses, prefera
NP S PRSP AR PR DY iein iipblas dnetensel Aptivdil asEelenyrsitighiel the nascent
ml%ﬁ%@ﬂﬁ%ﬁ@@iwm@g@@@%@y@tvaﬁsldﬁ)l%%@ﬁ%ﬁ%ed@yadtcﬁﬁg%siaﬁon.

spect, there is provided a compositjon_ comprising the virus as define o
Nprgbg\;}ecaﬁﬁuéf’ %&ﬁ?ﬁ?ﬂ&ff‘]‘ﬁ%’?ﬁ gtsﬁlecﬁgﬁ‘?%rg‘?é Br&aetpenial daropigps replication
(Trafsciirastd{inodRbReesinifhé man shactunbh:o iFYacaishderithepraphiaxie cellular

ang.tr to stivirus i jon. In a fourt t, there is provided. . .
oo RS M BOC S PSR e AT T B R i an
infegteddves iiiagl el tRMSMEpt B DY Irfus ioesea Bdrindititicas fercan attenuation
of CREtE;isRIRUiAer:a M@ﬁ@ﬁ%m@q@uﬂgé;ﬁmwgﬂm RGigic acid

encoding a live attenuated BVDV as defined abdve or a variant based on

the degenerative nucleic acid code. In a sixth aspect, there is provided a

PrestiettBdiiar atiesmeating: agpe giviriioshatdCtariaeshin dpaBRIgasheions still have
utation jn the codin ugnce for glycoprotein Em least another )
e RO S ol S SIS TBH RO ISR S LBt orty psiel
protdtierei frsai dB VIt ninfatteonpding secpimied fdagdy cogrofeniemcidads that * are
fadnagtivation.of RNaseRAivesiding ihe £ms and mytation, inth -
persc%%ﬂgg ée‘quence for Nr* Ieaﬁs to inva wa&%n O?Z’a??g '\g%ﬁ{ #’r?ﬁall gtex?ght%g%)' This
problesde prehard ilpR doithetpe aricenia Evaminabetiusmetybbwaddyrha strains which
is mBRPHIAGHER OB aNeapa Rl BINRLRGIN R L HSCRSEs GRUBEEMon (Tijssen et
o BVDV or for the reduction of symptoms of 20 BVDYV infection such as R
» e st RN SRR By ERES L Ao e LeB £ RipE  type 2 viruses
RidpSE RPN OF THE INVENTION DEFINITIONS OF TERMS USED IN
THE DESCRIPTION: Before the embodiments of the present invention
it must be noted that as used herein and in the 25 appended claims, the
Vaceimgutamipising atteraatcdnd ikdinolde ptuvaklgfersiteaplessdhim WSrologous
exprélfh A2l RGELERL QadAlasal esepiax Hesy Qiﬁi%%%é@&{&é!su%ea, Killed
Thus, for example, reference to "a BVDV" includes a plurality of suc
BVDV, reference to the "cell" is a reference to one or more cells and
equivalents thereof known to those skilled in the art, and so forth. Unless
defined otherwise, all technical and scientific terms used herein have the

same meanings as commonly understood by one of ordinary 5 skill in the
art to which thic invventinn belaonae Althoiriaobh anvy methode and matariale
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30 "Protease activity residing in NPm" relates to the polypeptide cleavage

activity of said "Ns"™. " E as used herein relates to the glycoprotein Ens

which represents a structural component of the pe-stivirus virion (Thiel et

akvd 96} fcgom lacks a typical membrane anchor and is secretggiigezo05/005377

considerable amounts from the infecte# cells; this protein has been

reported to exhibit RNase WO 2005/111201PCT/M005/005377 6 activity
vabEdShRhAvaleddncie NRaY of Sl 9821 A Reliacnabakn ) PRkl shaUlologously

be noted that the term glycoprotein ED is often used synonymously to

CXGIGESArtel PRME PUBIRSAATRE RIGPToH Y SpREAN T Sirinefient g, produce a full

prifay Alsaalatedeptireepeiaiadnd prigiels dfidfuwigtion of the encoding
nucleotide sequence or to the coding nucleotide sequence for said protein
itself. 5 "RNase activity residing in glyeoprotein Ems" relates to the RNA

“Thelatvatesh divity off SeidigyonimotefiBVE thesedilisy [k thecgiyeoprateirkiEsi, These

e T S R S PSRl D oo

viryhrs oprp s Elrspledsyitr of e ERADA 2ninedtn p&r sawe thé leadiediiatead epnifestations
in DPEALSAIY HVEORIAISINFor HRANRANAIGE: AR ANRNYALECRE SIS Aot be applied

BVDV particle" as used herein means that them is a statisticallé significant

to Fetitic B BEh R PIR BB FATE ISR SR8 6r IBVAS\KEP!t separate from
vafastigescehithaprpstnt inentioanihesainmsaidataniaied WhshBaige Furthermore,

B AR Ry e

attgariielbsinave Wwhenioehvetedoatine Brecoavebhy cinicaltivard medérse ipassaging, the
58.0" 8 ¥P\LJor diruhea. nwiexia andiethalivgin animals infested with,
mOt egf%aém%é‘c%é‘? p&rle erably Q%éGTC_T%)S . Thus, sa%é attenuat%g‘%(gllggll own and
reviggvnglsthe Aot seddime ie Buppeasiablend lethality and thus may be
used in a vaccine. 20 Inactivation of Ems as used herein means RNase
activity not significantly. above the level measured for noninfected control =~
Begais infalh R RBRAUTARS L 8 SHERTEY RIutaEraset'atl fogisteRighle prophylaxis and
tregigeificsnpasatiouciifetious| iaasyreddon sy onbdcctaehpvied| aeltireadpestiviruses,
Na a described i ers,et at, 1999 means for example,.tha .
S LS ) B T YL g bsis of
atterpidionSwinelic eatidsr dfeNixtiaguisesd Hovei patiegnsicheepgiviostiosuwh as BVDV, as
wefi QRSB FRRIERAMAtRRAl e RTaRaRle TN mRIOIaRG A AL NE VDY,
by mutation. In a preferred embodimeént this mutation prevents or
considerably reduces the interference of NI' with the induction of an

’}?hé(fzé(%ff,r(?lﬁbfﬁm Bobiesin(eriad aeluns ﬁewﬂb%deh?ﬁﬁq”%@t@ﬁ;l%vide improved
. In this ease, t inactivati " wou owthecellto .
S BN FRELTY eSO B Co R gh P S iR eines. Such
impniﬁésgmsnhgtmmhgpmfﬁah@s Bﬂgérﬂmﬂdm@feaifiﬂyqﬁpnat_ cross the placenta
IOV ?ﬁqudgcg Ea%t%e'?%n%]}ﬁ tRStS{SLr\Q\rfg%s%iu |m£8?o\é[é§€0glwg}fmm and

thelsloainal l
emselyes an
particular a'substance selected from the group o quitin;

theniBD8eGA PR8N Prybouzobike1abopdrPel The B9 51088 of persistently infected
hosCARBAMNBRAR 12158 PEe90BR% imeleglRd from the group of Intein, |
picomavirus 3C, caridovirus 2A and p15 of rabbit hemorrhagic disease
virus are understood as "processing signals" as used herein. Any other

BEREEF BEBORESTIGNSORaHRamRATecKilled person that ensures the

) eration of a functional N.- j C pratein shall also be

Flg'gg eﬁ?@e[be ?H?%%W@r‘%ﬁ@‘%?&@i%%iﬁ%%@%em C" or "C protein” or

Fig"CSeroteintutrslimtdrhesenageiate KiPd BWISuyakdbmponent of the

Fig PRSI AORAEBIELS) hord 28 N YRRV B3 ferfapsic or core
protein of pestiviruses. Said term, depending on the context, may also
relate to the "Protein C' with one or several 10 amino acids exchanges
resulting from mutation of the encoding nucleotide sequence. A “fragment”
according to the invention is any subunit of a polynucleotide molecule
according to the invention, i.e. any subset. For DNA, said fragment is
characterized in that it is shorter than the DNA covering the full length viral
genome. 15 A "functional variant" of the nucleotide molecule according to

the invention is a nucleotide molecule which possesses a biological
activzityvs (aither fiinectional aor ctriictiiral)l that ie crithetantiallvy cimilar to the




10

13

20

25

W02005/111201PCT/EP20051005377 8 A molecule is "substantially
similar" to another molecule if both molecules have substantially similar
nucleotide sequences or biological activity. Thus, provided that two
molecules possess a similar activity, they are considered variants as that
term is used herein if the nucleotide sequence is not identical, and two
molecules which have a similar nucleotide sequence are 5considered
variants as that term is used herein even if their biol?&cal activity is not

All sybsrauanta S RIUERTEh US theednardhs rsisted teaatimdituRd mithdmlberlc): which are

also afighepiacuips-ancoding ihe rotains RAIBA-aqideACeRLdING 8 are continuously
invention. Said mutations relate to, but are not limited to, substitutions

numpershudivaHtb SR 6T EeRIEPAITIORBIdEY 5288 airs), deletions (removal
of one or 10 several nuckotides/base pairs), and/or insertions (addition of
one or several nucleotides/base pairs). As used herein, mutation may be a

SEQ R Hutationdf SeverbimtitstBrstherefore, often the term

SEQ mutation(s)" isxuged andirelates Aosbgikrsingle mutation and several
mutations. Said mutations include, but are not limited to point mutations

SEQ&SIE nucleotidBhitatidhe) 8794F5EF mutations wherein e.g. parts of the

SECeEmenang nucleiglasimeiscees are deleted, substituted 15 and/or
additional codi%(i nucleic acid is inserted Said mutations may result in a

SEQHBAMRT expreSbi poRpEIHALIR 6 change in the coding
SECsEBMEMEE. Suckimpdiiedipolynaptidesasg«irsired, as set out in the
disclosure of the invention as set out below. The term "vaccine" as used
SEQ@éﬁQrgfers to A At HRCAUACK ESHESition comprising at least 20 one
SEQmMoatogically uthve sampaigstithatirdeaes an immunological
response in an_animal %possibly but not necessarily one or more
SEQaleﬁdMQn%l com&ﬁ&%s’ &ﬁﬂ%\%@%’&%e%?ﬂ%ological activity of said
SEQaghvezompongnik Avacgine bay adgidasally comprise further
__camponents typical to, pharmaceutical compostions. The immunologically
SEQa@?i\I/%géJ)ﬁ]pongﬁ%(%"ﬁﬁ\&ﬁléeﬁl%ﬁiﬁ%mprise complete virus particles in
SEQdithsratieir origkialHormamasailderyateds25 particles in a so called
modified live vareine (MIN) or particles inactivated by appropriate methods
in a so called killed vaccine (I(V). In another form the immunologically
BRIEGiSE ¥EhpSe BTV BSME M8 mprise appropriate elements of said
or- anisms (subunit vaccines) whereby these elements are generated

The Sithehty destioying theyvhalsRardcesarthe.growiles e s EQARINGVDV, wherein
such particles and o;,])tionally subsequent purification steps yielding the 30

at logib SREdratiiDrs (@) ot 7 Wit prdea &d¥eomelsEing aAsiirbpriataother mutation
in thanpuationdiss oharsyitablesyripmbased anciarmaipleaRaeierias the RNase

. insects, mammalian or other_species plus optionally subsequent isolation )
activifyqiidfiatidn PrSEBERIFES, Tor bifinttittion P st SyrfiHEtiBratedies(iypothesized)
immiheAbiMRLAgesing: s, VRGNS b diveet inegreomtianmtoenstia, matesial provided an
using suitable pharmaceutical compositions (polynucleotide vaccination).

: | ) s
attenpaled Prid iy ATBESE BRat (00 DBIRSIA 1D POt R SOSRISSST Y gprotein B
and stheHtangeusly mekeitham ane eddne;eleqents described abeve, Tha teifution in the

_"vaccine" as understood hergin is a vaccine for veterinary use comprising,
coding HfBHRCEUBSENEETARE adrhthidteritf f3rHog Bhodes srthabicTydne in B and
said BALLHIH 3 chacivieniniatiity ARRAINST ad iseRsh RIoAKkeO B Y AdPEBtVIrUS

infection, preferably by a BVDV infection. The attenuated pestivirus, in 5
The %?srélgls“% thl% a}_t&gtugtﬁod gt\aﬁ%}ésa ?0?e§t (g'lbea 1rp er)eelr]m%?nsf N .as%l ethat the attenuation
|mmunﬂy tﬁaf)may Be transterred passweﬁ/ Vi maternal antibodies
resulégaimsttheamemunap ensttvtontaips:fnebspmstimes alsowmgaindd VDV, as  described
antigenically related organisms. A vaccine of the invention refers to a
vaccine as defined above, wherein one immunologically active component
is a BVDV or of pestiviral origin or derived from a nucleotide sequence
that is more than 70% homologous to any known 10pestivirus sequence
(sense or antisense). The term "live vaccine" refers to a vaccine
comprising a living, in particular, a living viral active component 15
Additional components to enhance the immune response are constituents

commonly referred to as "adjuvants”, like e.g. aluminiumhydroxide,
minaral or nthar nile or ancillaryys moleciilee added tn the vvaccine Nr



10

20

25

20 the disadvantages of the present generation of vaccines, e.g. the risk

of reversion to an mor pathogenic strain. A further advantage of said

attenuating mutations lies in their molecular uniqueness which allows to

use them as distinctive labels for an at;ﬁnuated pestivints, in particular

BVDV and to distinguish them from pestivirus, in particular BVDV from the

field. Therefore, in one aspect the present invention provides an

attenuated pestivirus, in particular an 25 attenuated BVDV having at least ,
abovpndheRELRSALIN HEOSBENGSRHTRMES SR gy EOPMSISHT BRI aMG SF fbssencoding said
atten BRINSLMVIANRR in1be,50AING SeaMENcRIPE N Breferablynip&iihns and vaccines

attenuated pestivirus, preferably in such attenuated BVDV said mutation
comjpising HsoitguEtipRss Eug PEBisrabeIPE 2 Yerdl Y Ret iGN of the
RNase activity residing in Ems and/or said mutation in the coding
In 2 SRAHENEELAr bR Rads tnlblactvationiobsaishWmirFaitinactivatirinedyabove and a
take 30 place by any mutation known to the person skilled in the art of the
solutiefn. and the Wm-coding sequence, wherein the mutations are any
mutation as defined in the "definitions" section, such as deletions,
In a ihsdrtigreonuiatioris profdes ubstitstion anutasionslclost pbefarablihetmeanutacture of a
mutatign(s) are deletions, as the likelihgc r jon to the wild type
Vacc}i%etlf% %&8@%&9 ele |8%2‘.e%ﬁé’?@/ﬁ%%%g’#gf@%(bosmoss?? 11 It
has been shown that the glycoprotein Ems forms a disulfide-bonded

In a feoriodiaet SieaboupoTiikD teheienf adthMoAbATERERRSIRTS 8 Ppmanufacture of a
Vaccﬁ@iﬂptﬁgigfbgﬂﬁm%qiagar&@# AMIRY BRjdS 26810 494 of the CSFV

polyprotein as described by Rtimenapf et al. (1993). The genome
sequence of 5 the Alfortatibingen strain of CSFV is available inthe . . . .
In 2 B ERRRIERSE HAEOTISKEH CHASR=REERRIRCH TIOR8 Hidhidfisefyid encoding
a livihaemineaavseguenecafon heB\RY stainCR.dambaadegssadtindhacleic acid
GenBankfEMBL data library (accession number U63479); in the BVDV
codecpy polyprotein, the Ems protein corresponds to residues 271 to 497.
Two regions of amino acids are highly conserved in glycoprotein Ems as
In a welh aspacsaimnediaptandetingatiRidake-attivea{ingteinssiOi{Scivheideiesred in that at
al., 1993). These two regions are of.particular i ta t . o
east s AT TR TVt TP ol BN i et e aanger mutadon i
the cadigg atpasitiorf98"d 307 (298:018 kOfert BYDY whreiricpFianditien in the coding
second region consists,®f,the .arnino acids at jti : . (o] ms
seu S (AU ) Ao AR BSOS R A Ohe £ and
mutafilfarnstiaicodfig SEy indv éyerd elealls 1009 {Humtiberiigadddrding to the
published deduced amino 15 acid sequence of CSFV strain

Ina é@gﬁﬁ{%@g&ﬁr}@ﬂ@wﬁ)@{&'@ tilg%gé(}quoagﬁ%gﬁ RBEHCULSY the manufacture of
importance to the RNase activity as mentioned above are by no means

a mefifitedtb e lexaenpusition HecawTisREFo PthB YRS b Aedeativypf symptoms of
By ISR A ALE SRV USE0- i a0 XEMPIARG IRHNRK 10 LRI Astthe,.

preferred amino acids being at that position or corresponding to that

position in other strains such as found in )3VDV, BDV and pestiviruses in

general since 20 they are highly conserved. For pestiviruses other than

the CSFV Alfortfllibingen strain the numbering of the positions of the
DETxefar RO aNRIRIIS SaD b & HifdréWEDUE BEdNexpert in the field of the

molecular biology of pestiviruses will easily identify these preferred amino

pEANIFRNRDNIPLIBECe L EPSanRpRoL P ppRe acid sequence and
the position of these motifs in the sequence context. In one particular
non-limiting example, the position of CSFV Alfortillibingen 25 346 | ) )
Befonsu AR RO BBST0L PSS BB SRA G985 1 EQHSLHIBROBShgerein and in the
appeRfRIQMRventianRigferablyrelatesmto mBUBY acseddipgiia toRioventionss the
wherein said mutation(s) in the coding sequence for glycoprotein Ems are
located in the encoding nucleotide sequence corresponding to amino
acids at position 298 to 310 and/or 30 position 341 to 360. Preferably,
such mutations are (amino acids are given in the one letter symbols; the
amino acid before the position number indicates the amino acid to be
substituted, the amino acid after the position number the substituting

amino acid (del indicates deletion): for example, H300L means hist-Able
200 wac ciithetitiited by leaticine: \ WO 2005/111201PCT/EP200R/0NRR77
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codingfortheconservedEmssequenceSLHGIWPEKICTGand/or
LQRIEEWNKHGWCNTATHDEPW. These sequences are representing

‘the putative active site of the RNase. The sequences SLHGIWPEKIC and
RB&W/RSHEBWCNW of the putative Ems active site are even rppi@epaoas/onss7
conserved across pestiviruses. Thus, peeferably, the invention also relates

to a 5 pestivirus, in particular to BVDV having at least one mutation in the

' mﬁmmgmm&wﬁé,mj R RLath516 YGRRIIEH %WES&MSS a plurality

aid mutation(s) in the coding sequence for glycoprotein Ems are locate
qsﬁ%ﬁghé(é?&ﬁaf)é%fﬁ@%@ &SHinly fortrenssrisanser mae seljs and equivalents thereof
KBbIGIVREK I Skitied/Bt BRE] &YV M IGIIGN WalBye temh, SaeAmNation iSchnical and
located. in onl e of said sequences. Thus the invention also relates to a
SCESEhG (AT T TR T VIR A =H0 R e SZP BB SRBHPReL i one of orinary
shﬂbm@lsteuﬂmnwmdi this M&qnﬁn@aibmsl}m@ixlwgbmifum&ém&s Widexﬁﬁt&triais similar or
[ [ ence fo coprotein. Ems are Jocate
.iin tﬂe nuc eot(lg e gg%?g%%ig%ﬁ%ﬂfbﬁg%ﬁéé%%dp FeGeJueRtee & ne present
inypptioayhe RrdesPR eI CReaives M 1Ratsfislshiye uoh destatieds All publications
ifigy ' igdS,k-L. ' . Wsaid .
PEAISAD WAL APORS okt 7 SO AN T i e
dispiegmt fiovaeles: 1o ethadeigaieson sperieldnderubliestionuwhich might
bérupd licodandorBl MY IRG cHHeA SRR SMEALON ) e CANNE FRONENES ssion that

rotein, Ems, wherein said mutation(s) in -

- . of the Ws protein and the g :
O B e RALES) BVHARY BEEH EIELFE i M En SBams o

the nucleotide sequence coding for the conserved Ems sequence
such mytations

| KIC and/ HEWNKBGWCNW. Preferahl [ . )
T%Lhﬂc%rﬂa s%&%es zr? a(ll)]r%el%cgl acid. eﬁss\,/,y %azlhllé ma agt?ﬁsnogéifb%eﬁufo gsaviris, including
BY DM ebhHY andtBidhswitionehe fpraibeoviiniene amino acid. Thus, the:
invention also relates to a pestivirus, in particular to BVDV having at least
one mutation in the coding sequence of the NPs protein and the -
JEBrétetvead WrdhsHR drigre inathodmses belansing thesperiernfedassical swine
fetemarae (UEIFCRiH e GIMP Bolsia ok REENYINISHE W B i22.6s mentioned
above, the attenuated pestivimses provided by the present invention,
having at least on mutation in the coding sequence of the glycoprotein
ThE inemiRVP Weas adiddiseiumics of tHertheddis:nntiig sovijeeeds Beithe viral diarrhea
iAULR) r iltyn. inagtivati f4 s activity residing in , .
e e 2 BT SRy Do vt
ﬂws@%%’cﬁl%?mféﬁetﬁgm ¢ Hoht08H The cadwirclassicth BYRIUHPEBY BiMtios and the
motBaceeneiiieddesmulvanihed mars:in sefilagiow h%l&ﬁﬂh@&%ﬂﬁ&ﬂ@ differénces
._.and all amino acids Qf NP's' are present; ubiquitin or LC3 or another
n qyg &%@@eﬁiﬂ@ ASPERMIRY signal (e.g. SUMO-1, NEDDS, -
GATE-16,GABA(A)RAP, or proteases like e.g. Intein, picomavirus 3C,
caridovites.2A, or p15 of rabbit hemorrhagic djsease vitus) is present or
Thea%%%nﬁﬁia%ge ?%%%%%Osds%%r%f!gﬁeg% ? Spﬁpegs(%%é%%@“mm gnc"ded by the viral open

readipg5rame 200 ROTVEP ROG5 005 Hie7rist tifetbodinghesed pobypidiem (Stark, et al. J.
. 0 piaRakisd | the G-termi f o
Virbl 08 SR TR ohisgRs Rt AL ALE Oe%eqi; : %rﬂﬁ]ﬁé-%%?f é%%ﬁsmg Said term,

(remaining part of the NPm-protein. On ’in.t e case that a pro
18 the sertcEnira Alserchitataiths suerinieg Y Tor attine (oids' airmimoutation of

the B6i8EHA AMSLAIBIRGLHEASEDAUR A58 %&%%%]H%fﬁ i@&;é?%?n itself.

e maximum of 1 amlr#@,cigf, preferably aminoterminal amino 5 acid
TS 4y be 12 e rafaiiRyBr Rl RRabde teay is e Re dditeatiaid NP,
Furthermore, other than the Ems mutations as disclosed above (at least
« E;ﬁmgsq%w ich ha b {kges tin the, jvirus, in particular in BVDV , _
accor F#}%%ﬁe%ﬁ%%ﬁ?gn : c?grrﬂqﬁfﬁrii%us‘é’ bife & B&Wﬁ?}sﬁqﬁpomm Of,
the prartidmiarBVD( e raln AP Uh @i4riged, 4 typard netrhutatedcbomany idlsRreted in
consELID UIRBANS 0P ENPLIAGD Rl BEAP RO TSN G
more specific embodiments 10as disclose befow exempl%}’ﬁ‘ns. ??1%1,“{’“ RNase
- the invention relates to a pestivirus, in particular to BVDV according to the
invention, wherein said mutation(s) in the coding sequence for NI' lead to
an encoded polyprotein as characterized by the following formula: 15 and

wherein: [NTP"1 relates to the NI' portion of said polyprotein, wherein "x"
ranracante the niimbar nf amino acide nf the NID' nrecant in the
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and wherein the definitions are as defined above. Also more preferably,
the invention relates to a pestivirus, in particular to BVDV according to the
invention, wherein said mutation(s) in the coding sequence for NP" lead to

a 5 polypnotein as characterized by the following
[W%ﬁﬂfé %GS Xoss"ri

-term] and wherein the gefinitions are as defined above.
specific example of BVDV is disclosed below, wherein the N-terminal

t f P L d
a"‘%[;\]‘nﬂeﬁy ?t%gg'}e?igév %g&%{‘ (5,)’(%p%‘ly19 Wﬁnc 98% il ﬁﬁ: g ?’ermlngl noted that
ﬂwN&EBglﬁmpﬁﬁmmE%prﬁerahﬂw thednymaticy Kelglw];moaeﬁ\ﬂ?f/m\/y@hcanons Said
terfh, Ao ?}%OW L EREo0RP AL ARAGS g0 e BgR WA Hibtation of

n s inthe co sequence or W toane coded

thmw;im&mxdmrmwm@opwqﬁhef@nmgw@mmmt@:fferpﬁ]%@tcin itself.

rIDEeIRhE dafinlions pranslefined-ahere.5H/8p MR RIe0rb Nty of said
invention relates to a pestivirus, in art lar to BVDV according to the
£l yRepEM L. Gy SR of FHe BlHEPRY Wtﬁ'g &%P?Wﬂ |&BsgHyation of

theSNBRCRARAPRIRIRES msaﬁicgaydmezed@mrte fiod mabiefasnpedacdd capability of a
Nw14-L PS10-[C-term ‘# the definiti ns are as gf’fﬁ ad ¢ £ said
meodglisd £l yeapratiitt o JB ag.gefgg B0, RSB haHe type of sai
glybbienatinarinethionine is foIIowed by the NPR' sequence FT P and the
C-protein and any other protein present in the polyprotein including the

carboxyterrninal NS5B. Hence, most preferabléa the invention relates to a )
At@npivn Sdeceltdingted testniventoR XHNE rartisied sh usas dwreinimasascairbere is a

statREIHEN %?%@ﬁ&!&r leaginaneRrasethpalymietel &S shatacerednihs: svDv

followin mula: MELF-(C-tema). and wherein the definitions are as
parideinefi b sresepbIRTSBIRR i SHERR i AHARUHGR HGh RETERES Ryipeitapyated by a
metibPAHIEHIRN IRMDMA0ARIiNG tesharipvenEYD Whelel: said siitatiandStennated
pesl%r}]qtgqgé:fgﬁd equ%%%%%% E‘ee?orr‘r?uto a &%derggo%?r%g o 1%'1% parameters, in case
of W&E&S—}ha&mmmﬂ/mﬁﬁh@ defimlicniscied withdimsuralsiove, preferably

6x15PREHIS %EEDL aEeran\éeeéHﬁsl@ DRIOW, YRSrGin IS NsTeHINAL and tethality

methiofine is fo owed by the Nin séquence ELFSN and the C-protein and

and g othiebpretdiin Breassitin the polyprotein including the carboxyterminal
NS5B. Hence most preferably, the invention relates to a BVDV according

to the inventign, wherein said mutati in the, codlng eqguence for NPrn .
Inaqiivpiien 24 50 eﬁ%dﬂ%@l B‘Bﬁfﬁrﬁ@?ﬁsa%”fg LGBV PRy Wnéaove the level

meabRFBAUe: NAHDH 20T &aﬂﬁﬂldamTﬁEaﬂmme%@Waﬂemdmmﬁrmm et al., 1999,
. efinitions are as defined abave, A 0] more % nvent
‘NogI ebo[ cIBe [Evel Maks OCE\I} 5:%1%1361 : an'ﬁRIase assay as

ngPéSciO %ypes IvVims, In par ICU ar accor Ing to the |nvent|on

dmwmemhéayMtalwmg?AMM|m@éh@eheMasemtam less than 150%
com?&ggq % Qlypiptein aashatggterized by the following formula: |
FS

Nn4 C -term*] and wherein the definitions are as defined above
except for the fact that the aminoterminal part of the C-protein is changed.

Iua&%&peﬁifi@exw@aoﬁ&&wneﬁ&sm@se@mm Whesaimenm - teiminad of the

methionine is followed by the NI nce ELF and in the C-protei
probals HRREIERed %&%ﬂ&%&& B Eﬁ‘é‘ﬁﬁ%?ﬂ S rb?&ﬁ@ﬂent this
mutdﬁ&aﬁmatmﬁrnedx@icim&lﬂm méqmﬁnme imSNEGSK of NE‘FemﬂcftﬁDE@&i@n of an

ence, most pre th enti Cc
tmjlf:ven H Wﬁe% eliﬁ Salfﬁ]elj?arlign )%%‘t:ﬁe CO ?tl %&%@e@%@%} case the
xnacmmwmw%mr&mﬁm@ PRPIBIEALIA..

IVFELF-[C-term*], wherein in the C-protein the amino acid at position 2 is
changed from D to N, and wherein the definitions are as defined above.

“ProgassmEosHEte FelSesbRET AR MIAYION AohuReanss (akRATHES i Steemtion of
mnc&h{@‘méegﬂimaft&me I?Mﬂﬂﬁ%f Mdbq.féétﬁ\vﬁ@@ paefiatibly(f iBWlB?QQﬁllﬁﬂﬁcular a

uence fqr NI Ie to an en alyp
mbs%%mﬁﬁlﬁcfﬁ%n‘%? Ct?e‘fﬁﬁ erei thmrﬁ’ons are as o816 and

defined as above, 25and wherein PS is any of the PS disclosed above,
preferably selected from the group of ubiquitin or LC3. A specific example
of BVDV is disclosed below, wherein the N-terminal methionine is followed
by any 21 or 28 11131 amino acids, ubiquitin or LC3 and the C-protein.

Henece moet nreafarahliyvvy 20 the invvention ralatec t0 2 R'\/D\/ arcordina tn
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WO 2005/111201PCT/EY2005/005377 18 coding sequence for /sem lead
to an encoded polyprotein as characterized by the following formula: [
N"1224PS]r[C-term], wherein preferably, the PS is ubiquitin or LC3 or [
WBrig2A Bsuhl4C-term], wherein preferably, the PS is ubiquitirCBEREBS/BS5377
Ubiquitin is a well known highly consérved cellular protein of 76 amino
acids. Among other functions, ubiquitin is a key player in protein

GARRR NS SUA SEAILORIoNRY oI oupat Il piutateritor3C, catidovins
adation via the proteasome. Ubiquitin conju a&ed W'tr%gr%%gé%ﬁf as used
2A m@t%@miﬁmﬁm%ﬁﬁ%mgﬂ%ﬂé%ea&egﬁ? oft by Cellular
herei%?iﬁﬂgrl[iﬁ!g?céﬂﬁiﬂa? _ _tggg._ﬁ}gﬂa, fusion ci;cﬁ@tkg;féﬁ;ﬂoph@on t%lat. ensures the
carboxyterminus of ubiquitin will usually result i Usabdied in the term
gene@é@@é{f@oﬁ#@?ﬁ%ﬁoﬁﬁ%#ﬁ%&\% o r%%ﬁer%)s W%ien é%pres?gd within

“pmégsg% gg‘g'ggt’,phain 3 of raicrotubule associated proteins) represents a
cellularprotein of 125 amino 15 acids that serves a variety of functions
(length given for bovine LC3). Recently, a fundamental role %%?pmtemt £ the
“ProlBiRQOpha0 peasBaeri Gefinisin T8 MRS RIS HRAES 19 & STUCHER SRERBY™ ©
.carboxytenninal a hepahyimacren rrbspeidesmintts peognefgietiviruses.
Pestiings oo S%t@‘o‘r“bcfiy%?%é? I?%l is thenI conjy ategg?g@g arb&;g)()t’,1 .ﬂglor several
Saidgjyoin ddpeptiogpiatien RAMERb B AOrELaR: IR Y\‘fﬁee membranes 0 i

. ' 'qlgsﬁaw&& pfakesscalimpbeir dorblabeguins20
mcﬁ%%ﬁrﬁ%ﬁés of LC3 will be cleaved off by a cellular protease at a
defined position. Also more preferably, the invention relates to a .
A ,,fp%%%{im%cgﬁiﬁ]fﬁmge iﬁ\:&aﬁ/oaésmg rsgb:mgggf iﬁ@@bﬂbﬁ}%ﬁ@ré‘iﬁ{i@%@i according
mutation(s) in the coding.se ce: : PLanRaasadesd pabiprotiter than
to mﬁé"‘c‘;’ﬁ%’i‘&ﬁtéﬁzw&/‘% “’é’%é‘s%%’v%ﬁ‘g’ f%rm%%%elecsted from the group of :
the I2GINdR3 L3R4 RS0 dergth winel praf@ebly MR-PSir[C-temit,
(14P115-[PS]y[C4erm] and preferably NIELFS-PS]y-[C-term];
[11717-[PSly-[C4enl1] and preferably MELFSNE-RSJy-[C-tem]: . ey
A ,,Wd:&lﬁ@jﬁ{@ﬁ@fnﬁ%ﬁ&%‘?@%ﬁﬁlﬁﬁfﬁ%ﬁﬁ%ﬁqﬁ?@]é}%ﬁ- ‘e’errrrlnr‘%]‘?Il is & nucleotide
m%ﬁg-%&{-é%ﬁs@&a;@@ Bisiiaselly MEHH StdBicr-[REH{0rubre]; struotural) that is

PAIK C-t ly ME Y- - . ction
L —

varid\P lib%—iﬁ’&ldé%%;ﬁ}gnﬂné‘refembbﬁMEL‘;QNELh,W\RgﬁTé%ﬁ?ﬂ dgpeporative
20051111201PCT/EP. F 1R.ans whsieindheatlefirtiienmayeasy one or
IS A bQves e%r%%(?ftgg%%/%di.sclos,ed em_bczj%;i;ne,ntsé}referg,n 10, BV DY v astially
seveldbsupiefibia sichaigd,(AFHSNS rEs &S s 3 Hor P aRt a1 K ald P
BVDV, accordi Iny entiefoasss eaciiied cupcinis By Divcippeitain, or even
retai V@\P‘ég%{%‘;e%e(ab S/,érs_%jd BYDV acc\gr%g% t_ré%‘i%ye}%olg A% stantially similar™
exhitiiss onipuryeh pielogieaBAPB Iy pE S EH BV Fana’BVOV-2 are o
ai., 00 and references therein). s disglosg %mm ble for the
mﬁl@&ﬂiﬁtﬁéﬂ%ﬁ%ﬁ%@bgm%éﬁ% flgr uszi%in ?he prevention gnd/or,
prodheasReRtIofdBARN Ay irti€) imtechidnesitikise dngastoics RIF A h mediates an
_ pregnant cow, agg '%}Qf‘b duction of fetal protection against BVDV type 1
R RS nant cows. Surprisingly, a BVDV-2 as disclosed herein
may be used in the manufacture of a composition for use in the prevention

» _andlortreatment of VDN ivee hinfegtinngdnettoasisttistovksast cauléagrfrom the

vary :
" Barticutar, he invention relates to the use of a BVDV. lvpg 2 acearing iBiets. Said
fact tHeslr eATiain iAOHRS ASH Bt B1° Hog?t‘fgﬁl?g{rl use In lt%;%e 15

arIEVENoR andanireaimentsobBIENAT e i tinfectivns iexpraighimeyis biological

_Preferably, the BVDV type 2 according to the invention may be used in the
aciyiinufacture of a composition for use in the induction of fetal protection

against BVDV type 1 infections in pregnant cows. Surprisingly also, a

BVDV-1 as disclosed herein may be used in the manufacture of a

composition for use in the prevention and/or treatment of BVDV type 2

infections in breeding stocks of cattle. In particular, 20 the invention

relates to the use of a BVDV type 1 according to the invention in the

manufacture of a composition for use in the prevention and/or treatment of

BVDV type 2 infections in pregnant cows. Preferably, the BVDV type 1

acrcordina to the invventinn mMmav he 1iced in the maniifactiire nf a



10

13

20

30

homologous to the amino acid sequence disclosed herein. More
preferable, such a functional variant is at least 70%, 71%, 72%, 73%,
74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 20 83%, 84%, 85%,
86%, 87%, 88%, 89% or 90% homologous to the amino acid seguence
iR HE N, More preferably also, such functional variantis SETaaE00s377
91%, 92%, 93%, 94%, 95%, 96%, 97% or 98% homologous to the amino
acid sequence disclosed herein. Most preferably, such functional variantjs
A aalegaledeos B BotEdly RIS gBUEREH ati0o FRinEd datssBpstantially
sifdgkeiRcRaMO s piafera biybaltsithe B WD) BheQrsting dedidesinventioledida possess a
_a Ems mutation according o0 the invention Ightic:thrgnassa F%sﬂé%{gnﬁo%gemdmﬁ de
S AP IO ARELETR VAR Eo8on Roding for ledcing and -
seQRHasSRONGS ieatiihoaadidvee quelnodeS BQitD hive %a(irniled MickBid) eeqeence are
a functional variant thereqf. ing 49, .
o B R B e el
the invention, wherein the codon coding for histidine 300 is substituted by

A hasdon cdingfan Isisineanaalseim complciRcb GefiNAIBRIRS Bhcoding the

deleted, except for codons 1 to 4, thus aming acids MELF of NI’ remain

* orcins (ENCSHASHORIE 89 A1 FSHERP < SHMUE SR TTSNIS: 1 (R mitd to,

subltifEidas GBS E fub Fiasalnprigdtdheiebist patapdblesue(@moval of one or
functional variant is at least §5%.homolo 1o the aming WO .

s I BB A P F N SIS GL S O SETPTRL Aleotides/base

paidpraspieie tablin, snaiativfumetidral viagknhidaiole ass70Y8] Tg4iFEYherefore, often
73%,.74%..75%,, 76% %, 189 9%0,: 809 9 0%, 839 00, .o s

the e gl Lo G £ 0 St bl e il mutations. Sat

mussime nududis dios e hetdimikibie prafarikiticns Giaglernealisiarytitians) or larger

_ m&é@h@%%%g?ﬁ{gxé%ﬂ%%c%% 86961 V4% HhIRKIR A AGeH S substituted

to the amino acid sequence di_sclps_ecfherein. Most preferably, such . .
and{on AHEIRAL PRRInG AURISIS: 399,15 S RAOMBYBHETS TRy iR, iy modified
exEALE PER SHFGIRRA BerpinchaneihetimpatigntauabadBvehtmbdified polypeptides are

. invention descriped.herein is a.composition comprisi pestivirus, in
desﬂ‘ﬁ?iiéﬁ s %“b‘%g\?%%‘gé’ Hfr?g"f%ht%‘é“ﬁ?\’/ge%‘h%Snsggn%ggggg‘ﬁ}ﬁon. The skilled

person 10 knows additional components which may be comprised in said
ThEQRROSHIAN (58 Al3a REGH IR S BAMMRERIHACLSIRNERRI I SRR at teast

ed. Mack'Publ., Fmcton). The expert may use known injectable, ) -
onephyeistolfisisillareb AMERIBHNE SluRgHSSHSY HoSpoRsey o an- animal
ands‘ﬂbﬁé%lyf %Lﬁaf%@t%@legﬂi@ﬁﬁoﬁr%f -l:ﬁfuﬁii'&ﬁ, aguacha i%@.i@ﬂ_@iﬁl&ﬂﬂltiﬁﬁlsdﬁnhance_ the.
. such as'e.g. saline or ¢corresponding plasma pratein solutigns are readily. .
oAl PR A A (A EOPDER o 15 TG FAY RYBUGHRLY compise further
confpoRindispiealat ghumrepanididosmpbithrsafitodmesondtpitedyuittive koropoment of 2
oSl St RS URS NP LRIE BERUIHANS Bk 82 & Khenuated

I@Iﬁhal preparation of compositions o resent invention

" partivlespinpasechiied OTECHIG by IRCNER DB IARISIoprERSBIIPEYDERpropriate

metBSEOTING 19 isdnVenfion yitha SRRt 20 rhysialogicalmaceeriaRiBgically active
solution, that may be supplemented with known carrier. substances or/and

comppumyef T IGORE TR VDRI AUTBER SHIRAIS RS SMtoBaRIsmAFukin vaccines)

whé%vti&@smejié@@u&aﬁﬁd gbﬁaMH 7%?% ﬂsﬁL&ﬂﬁgeﬂgH abée ﬁmb_lnpagiﬂcadi the growth
aqueous sqlution petwee and 8. The pH may be stabilise a ...

cul s AT AR ETe B A, R R s ing the

desistd Bikstagage ntdiilsymrtitete pyecestibeiioieiing 20, approprialh memipslatiorby use of a

suita%ﬁ:As %&Vlnga%gds ru%ﬁ'@k‘@ﬁe,?&%ghe ﬁ?égc@nmm'gpsmzp%pecies plus
ComposHion may alféo comprise adjuvant$, e.g. aluminiumhydroxide,

optipmirir abibseqtisat sivdationrralapyrifioncn SoseRIBE BN EEdFiop of said synthetic

prodd8RE AlGH L IRRIPRdNRItes RR.EERPEF MR dHELOR BN GHOR askbtioRAlterial using

_components, like but not restricted to Interferons, m.t;é: Icins or growth |

suitqble BhErmAPE RO SPEIERHE RS PP DBk B Rep fgorise one
BVDV)102 - 108 TC1D5,9 SGS*.25 % vlv Cell culture mediumqgsp 1 dose
5 *Composition per 2 ml Sucrose75 mg Gelatine20 mg Potassium
hydroxide0.274 mg L- glutamic acid0.72 mg 10 Potassium dihydrogen
phosphate0.516:mg Dipotassivm phosphatel.254 mg Water for

iNniactinnacen 2 ml If the comnocitinn ie firet hvonhilized or dehvdrated hy
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Preferably, the composition according to the invention induces an
immunological response in an 20 animal. More preferred, the composition
according to the invention is a vaccine. A vaccine as understood herein
CoOmRri estivirus, in particular BVDV according to the inv M

is de i%ﬁe{? élgi{/le (section "definitions") Ylost preferred, the com%%qél 1on 9;005377
according to the invention further comprises a pharmaceutically 25

acceptable carrier or excipient. Several carrie(s or.excigients gre e
Or&%%%v@%@%rﬁﬁ%s?ﬁo i pﬁ@gfiﬁegn%%vgt iﬁ]@c § ppccine” as
uniddReen, sibiion cesvintipee faringtishitaniasolcopdsipee satiptive ssbrtinces and is

as p-hydroxybenzoates, stabilizers, such as.allcalisalts, of. . : .
o R R e LS B L€ e ogpit.  disese
pratishedding.paiTives iuimpiositionfactdyding BVIRY infestiton Fhapitssegbplipestivitus, in
pa%ﬂgﬂ%e%alwg%gaﬁwyﬁ rdndEavaginglly, TheReMRASLIGRRIRIRIBM may be

may be applied intramuscularly or intranasally. In an animal body, it can ]
trapsbrecd aosinalyeda saicanb gaiFogiea viBE e AMEBHRERIA dheoqkains and sometimes
alSICSLAe L ANRHRMIG AIRH JYBRANSOTDYAERE! Hfi@el DIVIRtRiAfgREs to a vaccine as

tissues. For systemic application, the WO L. .. . .
definesky9q Ve YSTSITY S SBRBIBOIS SR LAY FOMRIRCRh iR Borig o of pestiviral origin
or | ARVl FeLHAr 2 IRtiEBasR) , dajinade ikt iniraped hae 8106 doeidhigatheabny known

routes are preferred A more lacal application can be effected
Peﬁ:‘ﬂ%ﬁt%gﬁ%q SRtFadermait “intracutaneously, intracardially, intralobally,

intramedullarly, intrapulmonarily or directly in or near the tissue to be
Th%?c%[ﬁd o UQC%?&%‘%&Q&%’& {;gglfsigg Ezoﬂﬁﬁlﬁﬁ Wﬁg%?ﬁlﬂﬂﬂéﬁ, a livin%]viral active
epending on the desired duration and effectiveness of the treatment, the
copAmgDkitions according to the invention may be administered once or

several times, also intermittently, for instance on a daily basis for several

days, weeks or months and in different dosages. The invention also
Al FOTRORSTES 3 ATHBRER, i PRSP R A SEEHARE FSPRRCRLY referrd to
as indpREeR NTkedpatlufsiciushetisoXidecinadmil trerfheopilylaxiseiiliry molecules added

treatment of pestiviral infections, in_pagicular of BVDYV. infections. (S,
© HR SR S S AN (et I oty HASLERE. O S saiiona
compadeitsalile butlingfsticied saviresicrepaitayierkiop arrvawhdasHiding to

the invention, or a fragment, 15 functional variant, variant based on the

degenerative nucleic acid code, fusion molecule or a chemical derivative
A tnbresrcrrisal AsPeEIPBOIFHFRRYI SRR O FBDRIADATE o retirgbyysapable of .
moaﬁﬁdg(ﬁm?&@i@gﬂ@ﬁelﬁqwlﬁdﬁﬁwﬂﬂcﬂm theafgyrads mhostimiidtered to, or of

pQ

sajd polynucleotide molecule alsq.comprises the nucleotide sequence of q. .
CreRgHEN A T B0 5 GRS S By %&Eﬁ%&%ﬁ.‘%&fﬁ%%b%? {6y ngpiotics or

antipMBfica0at hesh aretheyenaktiusientitesenle neeb knakitve theeten ofisicbbjectives

1 Ah - f h I fa | [ admini ]
N R T e e

oding torap accordingto the p ention,
corhpvitigravie sateod onpatatisralrevtce samgs etplontianssaly iEaTeRRYS datramuscular,
subBREHELRE FRANGSATHE YeReP | VAR 4618, BBiSnNaCLRist SaithimNetAlRAS controtied
result in-an combined 25 inactivation of the RNase activity residing, in )
relegRgoRpRSTLRS. ne REDRRHETE SEATRRIE T et RNHIRG THE AR Sy SltioRy solely given
for (RBIINGHAMN JarRieR] sl Beglagieacis Salmean sl ehiviie-bypernatant of an infected

sequences of several mgmbers of pestivituses gre listed below: WO .
oI RTY SR P S0 5 S TR POLE Loy o B g i) and
the SitaimrXB1aiRogieatyirblopiiimb airdsh td@Ediby\NDE rSilidsOBysio vaccination,

. Strain SD-1 Straj ' ' ' ' ' iz
se B b ae) or mor-
aqu@naispBessite Stailemubionn ANORUSHEEd ARREEEs sion No. IM311821
NCBI GenBank Accession No. [M966871 NCBI GenBank Accession No.
TM967511. NCBI GenB ank Accession No. FU634791 NCBI GenBank
Accession No. NCBI GenBank Accession No. NCBI GenB ank Accession
No. 1X879391 NCBI GenBank Accession No. 11043581 NCBI GenBaltic
Accession No. IM317681 NCBI GenBank Accession No. JZ462581 The
mutations/modifications according to the invention relating to the coding

sequence of NI'm and Ems are described above more in detail. Having
thic informatinn a narcenn <killed in the art ic ahla tn realize the
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EVDV-2: 96%. Therefore, more preferable, such a functional variant is at

least 70%, 71%, 72%, WO 2005/111201PCT/EP2005/005377 25 73%,

74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%,

86%, 87%, 88%, 89% or 90% homologous to the nucleic acid sequence

diSIHEH HEIin. More preferably also, such functional varianf fstdtH&#s{005377

91%, 92%, 93%, 94%, 95%, 96%, 9798 or 98% homologous to the nucleic

acid sequence disclosed herein Most preferably, such functional variant is
DISCIEaSURB 9K SHEINYVEMH®Mgous to the nucleic acid sequence

disclosed herein. Most preferably also, the BYDV acc¢ording to th .
Thirsobstiorin s AENRSARREBORRERN A TP S RHIEh Gy cmbodiments
chAgletonf eadani#l349 and is encoded by nucleic acid sequence SEQ ID

No. 7 (termed KIKE-B) or by a functional variant thereof. Most preferably

also, the BVDV according to the invention has both -a Ems mutation and a

It I sitgtation pbear dingdodihe estbitises, ih grativtiae BOHOW cenlihg fopre effectively
histidine 349 qf Ems js del . J " codi iap.is s
ax:te&g?l e’yenj%gg%&l(fxon[ngsa 23}1& %ﬁ%@l’?ﬂ\t@l@ 8&&1&@%&&89&3\’}@3@@%& E™ and

codons 1 to 4, thus amino acids MELF of Wm remain.
at Saicemubantistetimote thb pesirtcseenre deutincavBiconnirebly (rsrh &y combined
sl KE-B- adsnsrianaliNate inPrefenakli cRCtd &e inactivation of
lna%ﬁ%%%a varilg_ir’}rtgi%é3 at jeéﬁét_§5% %é}%l% c;%gus to the 1 u,cleic€cid, .
the SaguEseodiissasHEre TS IHBR hiter é%@??ﬁl?&%%ﬁ%ﬁa‘? HfidRRepect 38
indlBASH AV aof E¥ci20oiE38dickAU fitlolon A6V oné fetivhUs, il 30y BARAIABY Yanner by
_82%, 83%, 84%, 85%, 86%, 87%, 88%, 89% or 90% homologous to the

Ru%ﬂ}’c?éfé'a@@%quence disclosed herein. More preferably also, such

functional variant is at least 91%, 92%, 93%, 94%, 95%, 96%, 97% or

98%.homologqus.to W Icleic ac disgipsat.nsain: MRshs av b
A B5rEreraby” gggﬁc%aﬁc lonal fg@é%%%&@%%%gg? 99% or 9&%% . m_l e
advhnminghusstd inersmsiieic itrteniiplt aeaintBeds PRl attenvated BVDV
now @%&%ﬁg,@ iyB159-hes BY R aseRsripsreithesyaniion e pdisd) wajienoular the

according to the invention which is a substi ugg)n of .codon ?}éSQO Q1 ov do not
BVRN a0 EbEBIR S dSEHELBE P A PO M BATEPRE 6.3 1y
crodiQRRSHOSHEE TR & e SuptitiRdah vartankitiidrgahidost fordiSfabl oSk atsgls 3.

the BVDV according to the invention has both a Ems mutation and a Jr

mutation according to the invention, wherein the codon coding for histidine )
FurBRfisrsy istitetednby with definerlonalittiphsrae s dirfis dp0atis et Bitpidas to avoid
the NraGRAINAI SF10H. 15,063 Sen E6R! PR RRIRNS d Ok 416 AMVRBHI%0 an mor

CE of NI" remain. Said mutant is encoded by nucleic acid sequence lecul

patDEEifDsiRn1 2 (FERRRIPSTREIREE K ARIF A5 IR RO DA A7 Rty molecular
uniduSIRR AicRUGhowSAdunctioRal ariaitiitaidensels Sitr nomategeteitpbdviris, in

pataNen G R o SR OB SR TOR, FERR e LB VYt the fild,

Thefd%%e, 10 % cbiih pRROM:, MI01i6H Yrp8HEes, @Ot 8RN Betiviggyroparticular an

90% ous to the nuclei I ce.di i s ns
et S S R (P S 1 45 SRS 20T B MGiS ein 7 and
at 185%0286%r FAMaten8% hermefbupseaecase fecic adirSedilende Wb attenuated

2095/111.2 R/ORRALT ROTscigRedhamin. ioBé pieler f
W%ﬁ’g}g’fﬁ%%%%]}gﬁggﬁ% at least 99% or 99.9% hom%g);g&% 40 %trp %%thi(e:me >
th

elyospretsiyBentsedsitrinediy i of e Siiar AR ATK Peift
in % 240RLP RS, iRRAStERURYN geadp astiviusy vy actedd AWFS. if didabativastn may take
one mutation in the codi equence for. glycoprote) e > 1
Placﬁrﬁﬂﬁé%ﬁ?ﬁfé%ﬁ%?ﬁ@ g‘géil’; fofSeq ﬂesnce%io%%s%&\fe?e{%t%%n §1%t the N"-coding
seqRAGH)\THerganhmeutAtiTe ein grip rayrtfer re delintsbitithe N dedmiiipnsSispipien, such as
delei&? Esy Pn\s/eré Ccordégl%ﬁ% el %@@E&Pﬁ%ﬁm& E@é@hﬁﬁ%@ﬁ% mutation(s) are

Mprises ﬂ%lel%‘%eps: 0a) reverse transcription of a wild-type pestivirus
deletivnteatithe Hbdikasddonrevartnmiosihe B ﬂ‘ﬂ?%)%ﬁﬁﬁ‘&ﬁ&{ﬁg

mutations selected from the group of deletions; insertion mutations and/or

substitution mutations into said cDNA, wherein said mutations are located

in the coding sequence encoding glycoprotein Ellis and the protease ND',

15d) incorporating the cDNA into a plasmid or into a DNA virus capable of

directing the transcription of pestivirus cDNA into RNA in vitro or upon
infactinn nof cirnitable celle Renardina the method for atteniiatinn a R\/D\/

ﬁnutation
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5 BVDV infection such as viremia and leulcopenia and/or pyrexia and/or
diarrhea is monitored. EXAMPLES The following examples serve to
further illustrate the present invention; but the same should not 10be

c r as limiting the scope of the invention disclosed heregi
E%m%{i?uéVDv XIKE-B: foetopathggenicity assessment i% é]plF’éEé)r%ﬂéﬂr?{%ﬁw

heifers 15 BVDV XIICE-B, an RNase negative mutant of the highly
pathogenic BVDV type 2 isolate NewYork'93/C was recovered from the
infectious cDNA clone pKANE4OB and showed wild type-like (wt-like)

It hey Oush ahakactesistie sincisrtenc Wk anitisalfekdesinieh o tivelimetaift about 97
virus was found to be conside attenuatgsd so that it reé){éeﬁ}ented a

KD, R 3 CPTE e TR P e S ECRAA g o i g cics 268 to

accine virus
494 (MeyeCSFEl pApaD)eifotabiswitethby Risn2Gapftendlaf@@oiubhis gsibulectiyence of
GIRS lacen Ngl thel inf AV
e FERR BRI AR AR SEY 10 B 3 C oA TP, wder
acoasHOM NED §0433% adicrariivelyh ativeriipcidarrneader Abe YRS skaip CF7 can
be RRNEEMRSBESRMRAOHTRGedtally [Reskicly mified 0sasBssihiR BVDV CP7
safety of XIKmlg-A and XIKE-B in pregnant animals. 25 EXPERIMENTAL |
polypEksits b En RE RSP HETRIVG P diesdd o 104 BVISVRIHA AT & TRy 2cids are
highTheiREpWING FQbmsath BEfassys i includedimthmdrialigAV@Nase-active proteins
20_05/111201§> T/EP2005/005377 28 No.lnocuylationVi uscthEOtlf';Q : a(ggenz tio
(Schnsider atiatsttLA5h, RSP eESh %%ﬁf‘g%ﬂn ‘50ne 1. n. enzyma
mﬁﬁdmsﬁaﬂmgﬁgga&BMﬁmemmmm@m@mmn@%eo 307 (298 to
LR slPe davabaleteacLiAlons, FISURIOHSIR P Aon 338 to

XPeli t
310 g%%?r?e%n Sa%aér sport into the experimental facility. Heifers were

357 itivee Aahfer GOVANG Slorbf eptaficAldvifak RIAYIEPINB A ShemPtsE et g Alfort
strailPOKRLaRP fonallRRinals al e ReQinatisncoiaars (e fRITNIIeEUIRA amino
the presence of Clinical signs of BVDV infection includin ortions during .
addtﬁ@%ﬁti@ﬁ%%rﬁ@%%@@%%&ﬁﬁea 'Trg?%gheﬁ‘ﬁir?fﬁfg%?c‘ds of
partis@hR| aayoRiaen delauian anivivhie blonidesllshyeresedintedndis limited to the
- experiment wag terminated 10 after infecti n-aborted cows._ ; .
exac TR B ANE Ak AN I Bl A oL ey ted i
exensElanp menwer coquiiettad thepnefawedi nmineaicigs Pang ab xhahnestiionroB sppesponding

to thié}f 1ian, Thepresenss aldetal inastiorswasinernan EYalHAIeRs in general since

arameter, composed from the number of BVDV-related cow mortality, the

they rrgpnbiehb BYBVYRSal apBiissa Rt endiinibe (SFIE BNAFAPYERRA: strain the
nuraFRHRESF A dRBIRGHIon: di: peldiin torihe BRID arsieiRsealiRicah 2ignst in the field

characteristic for BVDV infection, yiraemia.and.white blood cell counts in
OF U GRS URLPRL A BP SRS AT JORAIE s PRCHToA ARG s by the

high leifessoesasprirahasefl tiomugdanrid eeofBY B, Bnhpsitim afsiwseichotifs in the

met the follawing inclusion criteria, wer . Ipclusi riter . .
sean GBS Bt A L AL D oA f ECSe S Tubingen
346 ipidantictlan et amardatahB Viiiastonirofthe study (at the animal test

facility). WO 2005/111201PCT/EP2005/005377 29 - Free of BVDV;

~ plasma and/or buffy-coat preparation from each individual will be tested by
As # equisatmenesst the @npseslljoveateR, arafreablyiasitesrithe SRy Yudgeryding to the
invertRAN Whysical gaaminatan) Thabesknesagirt dorqfl fiepasiiols™vas located in
accomplished in accordance with t{k@é:urrent,, ener&llgfacce (;Le% (0.310 and/o
the egepding npoleptde SEIUE GORREDREME HLABY ATS S QISR TG0 310 and/or
posithafGe ineasatibreiEubby anch mastiens een @hindCeddysast gietinmethé one letter

inoculation, proven hy i inat I &Skt gTo1i o] Wi
syml&wﬁ?(éﬁi\ %hgi?l%gg%{? ?’%ﬁﬁp%%grﬁ éggi%g%%n&g § Eﬁ:{ﬂléé‘agﬂ%g R %smmted,
the amino acid after the position number the substituting amino acid (del indicates deletion): for

example, FI300L means histidine 300 was substituted by leucine:
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Experimental material comprising of cell culture supernatant of low

passaged XIKE-A BVD components: BVDV type Il strain: XIKE-A

Supplied by: Dr. Gregor Meyers, "Bundesforschungsanstalt Mr

Viruslcrankheiten der Tiere" (BFAV), PaulEhrlich-StraBe 28, 72076

TuBM g ¥ many Applied BVD virug dose: Type 1 strain: i0BCT/EFZ085/005377

TCID50/6m1 (TCL) = Tissue Culture Imz‘ective Dose) Applied vaccine

volume: 3 nil per nostril Application route: Intranasal Preparation of
Sullebkgacitfitatibhefbe ghynomeisisdit inalprerainpled o stz fornbftatisos/deletions:

sﬁﬁ%’;%%rﬁﬁga%w BRBEORIRG, FAfReRE 0 aNENR343G, R345del,

ré inoculation of Group 1 heifers, the material was
; T2 AL 3 del

WEHGCH 06 i oA p AN SBHRORT A NGS HEOR Bflineertion of
V)t,l}ﬁtgli'gﬁ, 'W@'Iﬁr!ﬁl wes ld@ﬁ %?iﬂeﬁ?ﬂﬁd,r‘mﬁfﬂ,e WdIsRadR éﬁﬁﬁiﬂﬂiﬁﬂﬁldeletions:
0 e animails. vnused inoculum: e volu 6] erl
O A ISRV AR Bt rd RS L ONg i T 054,
HROELEL9Ity oggRoaRviEResed fande-tiatiampberpdeetoddiru LARRHIH300del/G300del,
t i ; | .k i . .
K 305 B S B i LSRRI B8 coquence of
B &V atforeibéfo reuthstaliding aboveddhetpi ita ctivehery muses 3 Wea@ld correspond fo the
engglé{& Gt thD 2Q9RODB34 A B0 Leit AR BiPssaripion Ak Boove listed

Ife virus strain Composition: Experimental material comprising of
muelT e s InpeiiestAt 57 TORTEHYS ﬂkﬁ%@%ﬁﬁg Pl PENAGgRs in the
NeORg dh St IX Hefanks SriR!IRAHIYAD 1 2Eeek M B  tge provided, for example, by WO

Ic '
ho

"Bundesforschungsanstalt fit Viruslcra ejten der. Tiere" (BFAV .
oojsA P GG BT T TR APIEE DU il ht ecording

to BRIResEPRERItAINI 106 DRHABMIEMA] (TR0 FisbedICuitpien) niatitilesed in further

D Applied vaccine volume: 3 ml per nostril Application route: :
deﬁ%%%%)%‘%ﬁgﬁ?e ea‘r’gﬁgﬁtbf dosage form. The inoculurn was sent in a

pre-diluted frozen form in a 50 ml vial on thy ice and was stored at -70C

' o0, damediatal ReTerBHRARBIA P RHR! KRGURC2-EHEs S Puition 346

1 &%@ﬁg@g@g? R%&Ved avoiding local te?npe_,ratures .above 37 C. After nc?gS 1 _on
(CRY W BT RVinle e Aifaeh Rreyuinn oS e duhisivfedRak o partcularly
s SERLiavIRP aiatar-alderas ipialent inviseidy depiogstihe oltipretninises are viable

unused materjial was measur nd split on fwo aliquots. before immediate
sod AT Frchy BB OYER o Sloh B 1 R L2 icn 346 of
the Wik pohghentitatminsbedng astioding kashey arblishedisepisans o (WitREAN Alfort/ Tibingen

oS &é%?r[!,?t%%g?&%%g%e 0% ga{ma%ty%éf&wét%f%agdmfeaﬂmm of

urs at rbom témpera ore discarding’in order to inactivate
BVIINISSY MiexprantylcotiREbh Hregdansivirs BoRféd WhiffetsRirsgnts one of the
corREiE Hﬁ%ﬂ@tg?:ﬂv@@ﬁlé'l%@&h@g lHERESE™ RNase, is deleted, Thus, preferably, the

invention also relates to a BYDV according to the invention, wherein said mutation in the coding

sequénce for glycoprotein E™ is a deletion or substitution of the histidine residue at position 349.

Even more specifically, the putative active site of the RNase is represented by the conserved E™
sequences SLHGIWPEKICTG and/or LQRHEWNKHGWCNWFHIEPW (sequence of the
BVDV-2 New York’93 protein given here in an exemplary manner; minor changes can possibly
be found in other pestivirus sequences but the identity of the motif will always be obvious for an
expert in the field. As an example, the corresponding arnino acid sequences of BYDV-1 CP7
would be SLHGIWPEKICTG and/or LQRHEWNKHGWCNWYNIEPW and that of CSFV
Alfort/Tibingen SLHGIWPEKICKG and/or LQRHEWNKHGWCNWYNIDPW). Thus,
preferably, the invention further relates to a BVDV according to the invention, wherein said
mutation(s) in the coding sequence for glycoprotein E™ are located in the nucleotide sequence
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The inoculation is Day 0 of the experiment. 10 In each nostril, 3 ml of the
test material was administered intranasally by syringe without needle.
Farh time a new sterile syringe was taken. Administration was performed
d\w r}% |rat|on phase in order to minimize loss of fluid vieraspiraie
materia ost Inoculation Observaons WO
2005/111201PCT/EP2005/005377 31 Collection and examlnatlon of blood
samples Blood was collected, folloyang st gease o G
|nf ng t bIee‘d?ﬁgsfsn A new sterilé syringe and n edIe Was u ;
O TGV S &tﬁr@bﬁ%mssa%ﬁaﬁéeéem?ﬁ@ﬁt‘té i’r‘:}t?ﬁ‘i"& d’ © site 0
the gﬁsr ﬁ#‘g ctio thIJTG tudy. e ot seve

at the termination of the stu e
s1te@rdnm¢nmn'édn8¥b'6@ KBTI TBHIELKS é’@é"da@anﬁ Bj% E%E‘?gl & ifldes 0 0

ok O HTKO QA E oM ERY oﬁs’emiriﬁéﬂod ma@thsmacnce of the NF™

wt?r‘ﬁ%nggdé%fafter collectign.to suitable s Q&d;rn%rtwmce for
protEiirope N9 SLepERfes %M ST ‘%1@8%? IEDTA 0.23
VTN f@rab@i&ﬁeﬁﬁm hpauafiatise atipante NG r&tsdlwaettraﬁ%?e?rect*"q“mw

immediate é&'ﬁ@ &[ﬁ[ﬂ% VgsSalfaiss #4llRea0idn only one
SLEGIWIEL ?ﬁ‘t sdl‘g%o!@n ma-ﬁepa rin for inj., 5 000 112m1 lot, @fBngea]?v having

of seiPscdatncdsl (PRBOhGdenirRRIMCERTS £ HIBSSE T IRRAAC

at 1Iea t 20 ru b § R el paldigoddndhe bioak s plestdineandnientiyesprotein E™,
eﬁﬂfy mixed thereatfter. For reparatlon 0 b;gﬁ)coat and.deuk WEited in the
w“hmmmualg bigetonéss é@ll@@téd’ Bbn S GTER SREEVER day, between

nuck Qgcb 4-4%@”@@'0&130”061&1%890% dsagusecye SAEGIMBERIC  or
Day 40, or until aII anlmals igere ne tl\(/)%Jé)l’ Vc%sdﬁ%ﬂ%r{?%ﬁﬁéhﬁﬁs ie. are

pﬁ?ﬁ repara ion of serum 25 Blood was
do&k@%&ﬂomwomtmammjahd béparareioniide HARIgRAJR, wo different

Each serym sample was divi [ ots, ohiatleast wasghin particul
triplstie DSPEPRIEIOE Wgsa‘(al(égaye%%ir@é@%@?gjecmc antibodi d%ﬁ%dég LISl,Ztl PR

to BVDeshoftheiskrastwens froxehontn e RSB Te Fpotein and the

Leukocyta£Q PUKEGHI-AOHRISHES cllarniagenodtion glycoprotein E™ are two
yc%ﬁer%?rfﬁt‘e@ é%#hll automategdh'degljectronlcd VIC Dlaﬁgon ?@ehlﬁﬁ“ Sequcnce

mumatemmmbﬂpev\ngﬂ rl?sﬁ%{’ﬁ a% accuracy of 0.1 x 109/
smé%ﬁm&%mrmwmcmllmmam@w@mm a single

according to the man ufactu rer géggﬁﬁmg\ggs in one triplett encoding one
amipgosida §>§7;?%? Ereparatlon of huf coats Hepar

mﬁb@a@armﬁdessWasanampmwammammlw gt Badiaving at least
oncﬂUf coat.pr arod\iogrﬁé%%%é%f talagyrm @@t@@ﬂa@é@w@m Ems wherein a

POitéfvas per er aseptic condlttg.ns sterile p| C or

smgiancthu@,m:teanﬂ)emfé@c YT hEhebeAe Ay coa S HarE fe- suspende
Wﬁ‘%@ﬂ%&“@w (2 ml) of RPMI 1640 and frozen at -70 C in two aliquots
.0 nil. The residual Iml bully coats was immediately used for
determination of blood cell associated BVDV by co-cultivation in a

As RELRISSIME:66HeC et 0 Datninsantivoiied biShe@seEncinyalipn, baving at

sample was tested for.the presence. of QAntihesiesldsineha sdablequence of
least i3 PRAGERBJTERC gﬁs‘t& %‘{/anov%rgrln %\\g&\{/J antibody test Cat# e

the ¥ AFO0pAMin] evtioreis szidi dattation proferolan e dB SRARTYAPTHES the RNase activity
es@% nufactgijregrgsr ro%,ggg@qgmu% &%&Im&%ﬂeém%ﬁa@lﬁmdmg in NF°,
toFtre

ale to determine BVDV a
Inaatitigizm af geg 15 Eaéhl?ﬂmﬁﬁt%‘?ﬁfb Mﬁ%@%g or tﬁe pre r%g‘gd foquia
des2hiBARY; bﬁ@/ £0zELHViBLiBw Of HigefrepRiyeerep amt! dllinivoatsidsitsl N°" are present;
ti

suscep cells or a cell-line. No freezm was a i ES:CqUMO-1, NEDDS,
ubigoimRaEeR, PIAANEN SELEREC AT M &(g ﬁagg G%Er?% from each

GAW%%RW??WWWWhW&% ﬁ?&@gftms 24, or p15
examined daily. fram ladinn farcihe prasease o -
of rahly Wﬂg?éﬁ by a SUTT f %ﬁ ra#?t%%%veteﬂnar?an All cllnlfzg?allgrllgng3 presE

were recorded and descrlbed by its nature, consistence/touch, severity
(mild, 30 medium or severe) location, size of the area affected, and they
will be scored according to agreed and standard definitions. Special

attention was paid to respiratory signs (respiration, its rate; nasal or ocular
Aiccharae: conitinectivvitie ecnee7inA eoticohina ate Y and diarrhea \WO

andlor
co
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33 Rectal temperatures Rectal temperatures were measured daily in each
heifer, at the same hour of the day (preferably in the morning) from 5 days
prior to the inoculation fill 21 days post infection, 5 Daily measurement of

rectal terg})erature was continued until each animal had rectal
terfyRF&tRIREHelow or equal to 39 C fqp, at least 3 consecutive dal/§T205/005377

Detection of interrupted pregnancy Pregnancy was confirmed and
suspicion for abortion or resorption of the fetus was established 10 by

the cedineendiionaior!. thetranseesing:sanalriainessediplcer slPanimHig Grterminal end of the

DASHIALI YA+ 1, RCk P 1PORR RO NP By R T AL X PRIBRIAT WRS A3 i8fsent, any
out according to the generall &ccg&;gd veterinary practice. H nfers .
gl ek A da g Jﬂﬁ/&igﬁ: aBBFRGICIft T ARGt th &R processing

sifBal $equarkSsl iRastd halengehnl eipatininobtid, Siuyraflpeastindierminal amino
was terminated by slaughtering the heifers an tracting the fetuses

o R bR e A TR PR oL ey e deleett FRhermore, other

ttmnrﬁmrm’?% maskiens it hdilbel asedn Bmyvef {itelewly @6 aidwhishidas/timée present in the
Coniainers WAIG IANSROTRA 108368 ShA N GARRAT ORI rISERARSY Gliences of the

p%%ewﬁéslfel?s was not required. Necropsy will be performed on fetuses, .
pdstivings irepeniiatraBY R Paney 6v8am Bresaerdcied #8 aetanpaigbapipay also have
meRtRSEMQ e MEARINAHOM A dekile FORSHRAEBE R XREEMRUNBE embodiments

animals was done in each case of death. Post-mortem examinations were

asdisriosed beley sheampidyithited veterinary surgeon and the data were

recorded on appropriate data sheets. Further laboratory tests were
erformed according to 30 the clinical signs and JesiQ bserved If the . .
Tlﬁﬁg BIVEIIRR %&c%%%cs’yarg?%trlr%%ﬁblg H%s%é%%s%réguseg g/ar%ﬁgif%éll%gﬂé%tlmmnm’
whheidiagidosisismias(s)eiifidt: by dmappreptatéoredf, spadifio for tnewlgdrmolyprotein as

chﬂ?ﬁg&%ﬁlﬁ%&%%ﬁ’o@ﬂg?&%@4005377 34 Each tissue sample was
al in"at parate, labeled containers and snap-frozen in

collecte east2s
liquid nitrogen. Samples were BBréaEBEIriCciwmdl required. Aborted

fetysas,apgdstudy termination 5At least the following tissue samples were
collected from the fetuses: exudate from the peritoneal cavity or thorax, if

pregemt) HIRseR SiCNIMphHN0eSsaRPIRB dRi Whesi 6 Geraipediets the number of
kidney, bone marr%/g“;rom the sternum, sample from the placenta, if
rs

avATEBRATE Bh%a N SHEHTNEG HSiRPSDAY st the following tissue _ |
llected:_blood for i availa S
SR el i, 127 S, o

vaila atches, mesenteric ,
kidfTEcte S AN s anprdcaesmlikecatalivsin DicamRarinie 3@5caridovirus 24,
StojpgesadHianeRaseh SRS SRR 8Siny pFBRsRE HBR P REo B Y the skilled
| Coapgzrson that cnsurés the generation of a functional N-terminal of the C-protein. “Y™ may be
=0, which means that no processing signal is present ( = PS is absent}, or “Y" maybe = 1,

which means that a processing signal is present (= PS present).

[C-term] relates to the complete pestivirus, in particular the complete BVDV polyprotein
except for N but including the capsid (C)-protein and any other protein present in the
pestivirus  polyprotein, in particular in the BVDV polyprotein including the
carboxyterminal NSSB. Preferably, the glycoprotein E™ in said [C-term] is mutated, in
- such that the RNase activity residing in the glycoprotein E™ is inactivated. The term “any
other protein present in the pestivirus polyprotein /BVDYV polyprotein™ relates to E™, El,
E2, p7, NS2, NS3, NS4A, NS4B and NS5A, wherin glycoprotein E™ is mutated,
preferably as disclosed herein (see above), in such that the RNase activity residing in the
glycoprotein E™ is inactivated. Preferably, the pestivirus, in particular the BVDV
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-70 C Virus -70 C Tissue from heifers -70 C Tissue fium fetuses -70 C
WO 2005/111201PCTIE132005/005377 35 general principle, samples
coming from aborted material or from new-born calves were investigated
as soon as possible. RESULTS 5 Mortality Heifer No. 626 (Group 1) died
orM{9ePE BIbost inoculation). The fgllowing table summarisgg}{? 005/005377
observed clinical signs and lesions revealed during necropsy: Heifer In-life
observations Post mortem findings  No. 626 signs of disease from 7

. DPpegendingy 40ithe insehtipmbaion OnprotdiaivBicdrfenshiryutaizdmpept for the amino acid

haemoriages RN SRIAYSIHRMIARSS TIRserol-apBRUIR MO8 R shbe as [C-term]
DPI hyperaemia of the Peyer's diarrhoea on 11- 12 DPI}ﬁgtches

 elebuiSttheapvainy taroBRomE 9k s SRRk MY mstead of
if “y™ is = 0 (means no [PS] present) then*x” is 0 to 12, (means no NP specific amino acid
or 1 to 12 amino acids of NF°, preferably of the N-terminus of N¥°, are present);
if “y” is = 1 (means [PS] is present) then “x” is 0 to 168; (means no N specific amino

acid or 1 to all 168 amino acids of NP, preferably of the N-terminus of N™°, are present).

Also more preferably, the invention relates to a pestivirus, in particular to BVDV according to

the invention, wherein said mutation(s) in the coding sequence for NP© lead to an encoded
polyprotein as characterized by the following formula:

[ NP {PS]o-{C-term]

and wherein the definitions are as defined above.

A specific example thereof is disclosed below, wherein the N-terminal methionine is followed by
the C-protein and any other protein present in the polyprotein inéluding the carboxyterminat
NS5B Hence, most preferably, the invention relates to a pestivirus, in particular BVDV
according to the invention, wherein said mutation(s) in the coding seqﬁcnce for N Jead to an

encoded polyprotein as characterized by the following formula:
M[C-term].

and wherein the definitions are as defined above.

Also more preferably, the invention relates to a pestivirus, in particular to BVDV according to
the invention, wherein said mutation(s) in the coding sequence for NF° lead to an encoded
polyprotein as characterized by the following formula:

[ NP®],-[PS]-[C-term]

and wherein the definitions are as defined abdvc.,

A specific example of BVDYV is disclosed below, wherein the N-terminal methionine is followed
by the N" sequence EL and the C-protein and any other protein present in the polyprotein
including the carboxyterminal NS5B. Hence, most preferably, the invention relates to a BVDV
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9- 10 and 12 DPI coughing on 9 DPI abnormal breathing on 12 DPI 10
These clinical and gross-pathological findings are consistent with BVDV
induced lesions, therefore it may be concluded that the reason of death

was the BVDV infection. Abortions after Infection One heifer had clinical

abBP SN L4 group. Heifer No. 613 (Group 1) aborted on Say%gﬁg%’%ﬁw
Heifer No. 469 (Group 2) aborted on Day 39 PI. Both foetuses showed the
signs of autolysis, and they were estimated to the at least 3 - 7 da

S
acdoeding théhaortisivta e seiatignis) &y fifoceding ﬁ?éﬂﬁg%g%ffwﬁaead to an
enégd'a—fg 1526 dringrthe-a'sy altesipxAminatiamat termination.

ross-pathology of the uterus revealed the followings: the right uterine

horn was slightly enlarged, 20 theyyEmah@ehplacenta with progressed
autolysis was retained in the lumen. The findings on the uterus of Heifer

No. 5R6:ibecansist dafiviiibng dsilendsfibateboyenost likely due to the BVD

infection. Clinical Observation of Heifers 25A summary of the clinical

observation data and duration of clinical signs in the groups are presented
Aldoetowe pAERRERS4 1PGIR@THEPROBSIOBSETIFS 6T PATE ST G s Tl Yheccording to

da ti tign - iRPSBRVBAE FRHINEY( QS Br A encoded
mﬁdﬂﬁgg& §ig%8%%?h§¥%%&%%%§gg%egﬁ@gi&8ﬂ 26* DPI L%ss of appetite ¢
polgp1gein-gsghpgacgerized bythe Aebpying fomula:

[ NF]4-[PS]o-[C-term]

and wherein the definitions are as defined above.

A specific example of BVDV is disclosed below, wherein the N-terminal methionine is followed
by the NP™ sequence ELF and the C-protein and any other pfotein present in ﬂlg'polyprotein
including the carboxyterminal NS5B. Hence, most preferably, the invention relates to a BVDV
according to the invention, wherein said mutation(s) in the.coding sequence for NP° lead to an
encoded polyprotein as characterized by the following formula: |

: MELF—-[C—tenn]‘.

and wherein the definitions are as defined above.

Also more preferably, the invention relates to pestivirus, in particular to B’_VDV according to the
invention, wherein said mutation(s) in the coding sequence for N lead to an encoded

polyprotein as characterized by the following formula:
[ NP®Je-{PS]o-[C-term]

and wherein the definitions are as defined above.

A specific example of BVDV is disclosed below, wherein the N-terminal methionine is followed

by the N*™ sequence ELFSN and the C-protein and any other protein present in the polyprotein
including the carboxyterminal NS3B. Hence, most preferably, the invention relates to 2 BVDV
according to the invention, wherein said mutation(s) in the coding sequence for NP jead to an

encoded polyprotein as charucterized by the following formula:
MELFSN-{C-term].



7-10 7-8,10-12 8- 10 8-10 7 - 8 Conjunctivitis 9-10 92 9-11 9-11 Nasal
discharge 7-13 7-9, 11-12 8-13 8-12 7-12 Oral erosion - - Oral
haemorrhage - - - Diarrhoea-11-1610-1511-1511 - 12 Coughing 9

19?6%9%5%1%0113 9 Abnormal breathing 11-1412-1412 - 1%6%005]%5377
17 _

and wherein the definitions are as defined above.

Also more preferably, the invention relates to a pestivirus, in particular to BVDYV according to
the invention, wherein said mutation(s) in the coding sequence for NP Jead to an encoded

5 polyprotein as characterized by the following formula:
[ NP, [PS]-{C-term*]
and wherein the definitions are as defined sbove except for the fact that the

aminoterminal part of the C-protein is changed.

10 A specific example of BVDV is disclo.sed below, wherein the N-terminal methionine is followed
by the NP sequence ELF and in the C-protein sequence, the amino acid at position 2 is changed
from D to N. Therefore, the aminoterminal C-protein sequerxcé“‘is SNEGSK.... instead of
SDEGSK. Hence, most preferably, the invention relates to a BVDV according to the invention,
wherein said mutation(s) in the coding sequence for N lead to an encoded polyprotein as

15 characterized by the following formula:

MELF-[C-term*],

wherein in the C-protein the amino acid at position 2 is changed from D to N, and

whereﬁ the definitions are as defined above.

20 Also more preferably, the invention relates to a pestivirus, in particular BVDV according to the
invention, wherein said mﬁtaﬁon(s) in the coding sequence for NP™ lead to an encoded

polyprotein as characterized by the following formula:

[ NP} [PSTi~{C-term],

wherein the definitions are as defined as above,

25 and wherein PS is any of the PS disclosed above, preferably selected from the group of
ubiquitin or LC3. '

A specific example of BVDV is disclosed below, wherein the N-terminal methionine is followed
by any 21 or 28 N amino acids, ubiquitin or LC3 and the C-protein. Hence most preferably,
30 the invention relates to a BVDV according to the invention, wherein said mutation(s) in the
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Elevated respiratory rate - 10- 13 9 - 13 8 - 13 9- 10, 12 Hoof erosion - -
5*Heifer No. 626 died on Day 13 Pl Group 2 (CHCE-B) Clinical sign
Animal ID 469 588 565 608 619 Loss of appetite - ~ Lachrymation

T weaunetvits _ - PCT/EP2005/005377
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coding sequence for NP lead to an encoded polyprotein as characterized by the following
formula:

[ NP™],5-{PS];-{C-term], wherein preferably, the PS is ubiguitin or LC3 or

{ NP™],0-[PS];-[C-term], wherein preferably, the PS is ubiquitin or LL3.

Ubiquitin is a well known highly conserved cellular protein of 76 amino acids. Among other
functions, ubiguitin is a key player in protein catabolism since conjugation with ubiquitin.can
mark a protein for degradation via the proteasome. Ubiquitin conjugate& with or fused to other
proteins via the carboxyterminal glycin can be cleaved off by cellular ubiguitin-specific
proteases. Thus, fusion of a protein to the carboxyterminus of ubiquitin will usually result in

 defined proteolytic cleavage of the fusion protein.into its components when expressed within a

cell.

HZB (light chain 3 of microtubule associated proteins) represents a celtular protein of 125 amino
acids that serves a varety of functions (length given for bovine L.C3). Recently, a fundamental
role of the protein in autophagy has been defined. During this process, LC3 is activated by
carboxyterminal cleavage. Thereby, a new carboxyterminus is generated that consists of glycine.
LC3 is then conjugated via the carbox yterminal glycine to phosphatidylethanolamine present in
the membranes of autophagic vesicles. Because of this process, a protein fused to the

carboxyterminus of LC3 will be cleaved off by a cellular protease at a defined positiom 7

Also more pfcferably, the invention relates to a pestivirus, preferably to BVDV according to the
inventidn, wherein said mutation(s) in the coding sequence for NF® lead to an encoded

polyprotein as characterized by the following formula selected from the group of

[NF],-{PS],-[C-term] and preferably ME-[PS)-[C-term];
[NF5-[PS)y-{C-term] and preferably MELFS-[PS],-[C-term];
[NP™}-[PS],-[C-term] and preferably MELFSNE-[PS]y-[C-term];
[NPJe-[PS},-{C-termn] and preferably MELFSNEL-{PS]),-{C-texrm];
[NPJ5-[PS],-[C-term] and preferably MELFSNELLAPS],-[C-term];
[NP}o-[PSTy-[C-term] and preferably MELFESNELLY-[PS]y-[C-term];
(NF®},1-[PS],-[C-term] and preferably MELFSNELLYK-{PS],-[C-term]; and
[NP®];-[PS]y-[C-term] and preferably MELFSNELLYKT-[PS},-{C-term}
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Nasal discharge  Oral erosion - - - Oral haemorrhage - - _ Diarrhoea

Coughing _  Abnormal breathing -~ Elevated respiratory rate
Hoof erosion - -
WO 2005/111201 PCT/EP2005/005377
19

and wherein the definitions are as defined as above. The preferably disclosed
embodiments refers to BVDV.

Most preferably, y is O (no PS present).

Also more preferably, said BVDYV according to the invention as described supra is 2a BVDYV type
1 BVDV. Most preferably, said BVDV according to the invention as described supra is a BVDV
type 2 BYDV. BVDV-1 and BVDV-2 are differentiated according to features of their genomic
sequences (Heinz et al., 2000 and references therein). BVDV-1 as disclosed herein may be used
in the manufacture of a composition for use in the prevention and/or treatment of BVDYV type 1
infections in breeding stocks of cattle, in pregnant cows and in the induction of fetal protection
against BVDV type 1 infection is pregnant cows. Surprisingly, a BVDV-2 as disclosed herein
may be used in the manufacture of a composition for use in the prevention and/or treatment of
BVDV type 1 infections in breeding stocks of cattle. In particular, the invention relates to the use
of a BVDV type 2 according to the invention in the manufacture of a composition for use in the
prevention and/or treatment of BVDV type 1 infections in pregnant COws. Preferably, the BVDV
type 2 according to the invention may be nsed in the manufacture of a composition for use in the
induction of fetal protection against BVD'V type 1 infections in pregnant cows. Surprisingly also,
a BVDV-1 as disclosed herein may be used in the manufacture of a composition for use in the
prevention and/or treatment of BVDV type 2 infections in breeding stocks of cattle, In particular,
the invention rclatés to the use of a BVDV type 1 according to the invention in the manufacture
of a composition for use in the prevention and/or treatment of BVDV type 2 infecﬁons in
pregnant cows. Preferably, the BVDV type 1 according to the invention may be used in the
manufacture of a composition for use in the induction of fetal protection against BVDYV type 2
infections in pregnant cows. Most preferred is the use of BVDV type 1 and type 2 in
combination for the manufacture of a composition for use in the preﬁention and/or treatment of
BVDYV type 1 and or type 2 infections in breeding stocks of cattle, in pregnant cows and in the
induction of fetal protection against BVDV type 1 and/or type 2 infections is pregnant cows.

Most preferably, the wild type BVDV according to the invention which is to be mutated as

disclosed herein corresponds to amino acid sequence SEQ ID No. 5 (termed XIKE A) oris a

functional variant thereof, Most preferably also, the BVDYV according to the invention has a NP
mutation according to the invention and corresponds to amino acid sequence SEQ ID No. 6

(termed XTKE-A-NdN) or is a functional variant thereof. Preferably, such a functional variant is
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ACoREERED i FSTBARY rE:ﬁ]nlcafJ

All Group 1 animals infected with XIICE-A exhibited a broad spectrum of
clinical signs. 10 Respiratory signs appeared first accompanied by loss of
appetite, and a few days later heifers developed diarrhoea with the
exception of Heifer No. 526. One heifer died and another one aborted
(sHOB8IEHE) MHer infection. All these sjgns are consistent withihEEF2003/005377
symptoms expected after infection with a virulent BVDV strain. WO
2005/111201PCT/EP20051005377 37 All Group 2 animals infected with

at YeAd§ B5Bs Wene fogeuefiolthicahiigrsidisetuensaieclivers] breihdie thpagnino acid level,

,hogjga rtion d“rﬁgghe SEQURN. PRROREALT SRASIBINIEISINS 84%; BVDV-2/-

fattire changes were detected before the infection of the
BVDWWRI980, Gherefozs, aticsrmpséreablee il BIRCHOIRSHTAMIA thisast T0%, 71%, 72%,

739hy7§£9'°9]‘3$£ LaageHemRay bt Raw, 241 afteninfessinn s4d Cﬁmp%% 87%, 88%,

Animalé showed elevated rectal temperature after jnfectjo
89%cta 2% homelogrpnis the 49im apid Q{S%iﬁfﬁé %%‘ 6?1 %?fe‘abzy also,
sudiYayciRRN Pation éqelu@esmrgzemm@m SESgPEes, N%foeﬂ&%\dlamologous to

recovered hum Heifer ct on "Abor o)
thy s ATd ?ﬁ@?&ﬁ%ﬁ?ﬁ%ﬁﬁé& erv 1¥1’t ?Hehni{e&g%%g@ SFffeRt s at Jeast

98P HBES% hdhellinslings thegodst aha!t@@mﬁibdmmﬁher@ielfers No. 598
and No. 618) and one Group 2 animal (Heifer No. 619) died several

weeks before extraction, and so they can be considered gbortions.

MbipréforabTylelificbiety VIDWtaneording 1o fefiABecaias k2B st Mgt according fo the
iny n%@]%{teﬁ‘ A%XV%M@&&%VM%M&E%%M&mmw nehdaehRBRARo amino
oetus

es should be considered as abortions, th refore
acigisrarensaSTHROBRMIR: Arlir e teHind BB SR e Sl prefeably
als@ O8R! 13421 BEo bR 2 0950 3w At(Groks ]béthlmaiiffbmiltmlom Aigl a NP mutation

526BVD abartion uter wit ﬂpla%%\éa gé ,%?PEE%@BE\K}SE%‘% PraBOIUON 4 and also

ion ortion (foetus
mdmﬁﬁgwtﬂmmﬁ@mmmmm Greapb {21 pedlans U@r‘ﬁ;lﬁ%ﬁbw acids MELF of
69C“”'C gVD at}% & SR Renied BYPaRQEe HARS, Patimed XIKE-B-

SERG AT orma 19BVD abortion éfoetus post-mortem) 5

Ndﬁimnmazlémeﬁﬁ@oﬁaswh@é?‘k%ﬁkéﬁ% YotV %?ﬁ?ﬁﬁ'@%ﬂ*sls at least 65%
hoﬁ%ﬁ%ﬂ@ﬁqg 21 RaYnetabil @éq@ﬂ&elmm@&ecmn agaivpréterbleissuch a functional

sl for e e, poin 0 OE, vllgs Were ensirerhas RAY B4R, 1%, e2s,

83%, 84%, 85%, 86%, 87%, 88%, 89% or 90% homologous to the amino acid sequence |
disclosed herein. More preferably also, such functional variant is- at least 1%, 92%, 93%, 94%,
95%,. 96%_,. §7% or 98% homologous to ﬂme amino acid scquénce disclosed herein. Most
preferably, such functional variant is at least 99% or 99.9% homologous to the amino acid

. 'eequencic disclosed herein.

Most preferably also, the BVDV according to the invention has 2 E™ mutation aecording to the
invention which has a substitution of the codon coding for histidine 300 by the codon coding for
lencine and corresponds to amino acid sequence SEQ ID No, 9 (termed XIKE-C) or is a
functional variant thereof. Most preferably also, the BVDYV according to the invention has both a
E™ ﬁumﬁon and a NP mutation according to the invention, wherein the codon coding for
histidine 300 is substituted by the codon coding for leucine and also the complete NP coding
region is deleted, except for codons 1 to 4, thus amino acids MELF of NP remain, Said mutant
corresponds to amino acid sequence SEQ ID No. 10 (termed XIKE-C NdN) or is a functional

variant thereof. Preferably, such a functional variant is at Jeast 65% homologous to the amino
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10 In Group 2, the leukocyte counts never went to 40 % or more below the
baseline value until the end of the observation period (26 DPI). In Group
1, one animal (Heifer No. 598) had WBC count below the 40 % baseline
for one day. Serology 15 None of the selected animals had BVDV specific
aﬁ%éoﬁy ﬁillﬁ‘?éll‘ sera before the mfecti n. After infection, all st 00510053771
Group 1 heifers developed BVDV specific antibodies detected from 3

weeks PI and lasted until the end of the observation period in all study

acidyppamsnee dislosg ReminuVeranEetrbifeitha Wbé&ﬁ@%ﬁ%éﬁﬁ&'fﬁ% 1%,

72@6*8%6@}4@976%%/\/%&%?%%\/'?9% rAPE, @oﬂbcameemnssdmel%omnsa%, 87%,
animals until the end of the observation period Tltres ere io ower mpreferabiy

88%sBUif StAAR iRoBRoEYS B EBBA IPIoTPE D
alsd/ IgusHDaigatigRIbYGenC itimatics: By, ok, W@vmas, (M%Cted%j l9G8h or 98%

s. The, duratjon of.virus detect on |s S maris e sam e
h"‘&?@‘)ﬁé@ E{JIWa‘?@aqﬂw %la?%'lly acffer colle g%rem €. Ev{[/1 bt v#eez “Bh%mcmonal

varfiigssiet et 9% or Thedptesariolous mWaqmmmmmm hhesin.
foetuses is summarised below: 10Heifer: Foetuses. AnimalBVDV._in tissue

~ samples No Group 1 Not present NT Present Not present Present WO
AngthesrpprenlepborEprosivoER 70 doastibes Besivyésa RPEEshiden comprising a

pesBFERENLONRasCR POl RHRSRRHH GO e SRR MiH 2 Nahteslelhe skilled person

Samples were co-cultivated immediately after collection (i % e. without
knojyge 2 onalc SRMBARTLT K BUIGH e DAY o BF WHHEIIHG 1D 28 %a‘fﬁ’ﬂ?@%@?e (see also
Renfiviatiaiieharouranieiy Stisive. rglaee;i Bﬂthi edl Mﬁkma,tﬁmda)t&{‘ﬁd ekt may use

NT: nott ted Gro p 2 Animal Co o BV 9 Clinical BVD
h‘“g’ﬂofﬁlgﬁ Oe? e Y Bctepiable Sienle so R afing_a ready-to-use

solution for parenteral injection or infusion, agueous isotonic solutions, such as e.g. saline or
corresponding plasma protein solutions are readily available. The pharmaceutical compositions
may be present as Iyophylisates or dry preparations, which can be reconstituted with a known
injectable solution directly before use under sterile conditions, e.g. as a kit of pasts.

The final preparation of the compositions of the present invention are prepared for e.g. injection
by mixing said pestivirus, preferably BVDV according to the invention with a sterle
physiclogically acceptable solution, that may be supplemented with known carrier sﬁbstaac_;es'
orfand additives (e.g, serum albumin, dextrose, sodium bisulfite, EDTA). Said solution may be
based on a physiologically acceptable solvent, e.g. an aguecus solution between pH 7 and 8. The
pH may be stabilised by a pharmaceutically acceptable buffer. The solution may also contain
further stabilising agents like a detergent like Tween 20, serum albumin such as BSA (bovine
serum albumin), ascorbic acid, andfor spermidine. The composition may also comprise
adjuvants, e.g, aluminiumhydzoxide, mineral or other oils or ancillary molecules added to the
vaccine or generated by the body after the respective induction by such addltlonal COmMpORENts,
like but not restricted to interferons, interlenkins or growth factors.

For example, in a composition according to the invention, the pestivirus, in particular BVDV

may be solved in:
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Expected BVD abortion; non-viable foetus + (foetus) 588 Normal - (foetus)

608 Normal + (foetus) 619 BVD abortion (foetus post-mortem) - (foetus)*

10*Foetuses were autolysed at the time of sampling Conclusion: The

study aimed to assess the safety of XEKE-A and XIKE-B in pregnant

anth?&%5f & Yregnant heifers were S%&ected from a BVDV nebSfi(E Her{es377

Two groups of 5 heifers were 15 includrd in the trial: one was inoculated

with XIKE-A the other with KIKE-B virus strain. Heifers were between days
PefRiand Heratepatian on the day of inoculation. WO 10— 108 TCID5p

2005/111201PCT/EP2005/005377 41 Heifers were moni&gr dvf r the
SG§’Fesence of clinical signs of BVDV infection including abortions during the
CeRbsevatiempgriod. Blood samples were collected from thepandessls for

serology, antigen detection and white blood cells were counted. The

experiment was terminated 9 weeks after infection. Non-aborted cows
* S@re slaughtered, the uterus examined and collected. FdetBPSBigager 2 m
Suc;gryples were collected during routine necropsy and examined fopBypV

infection. The presence of fetal infection was the main evaluation

Gelggirgameter, composed from the number of BVDV-related cow mor%glffﬁg,- the
Po By V-related abortions and the number of BVD pogith7d g

fetuses at termination. In addition to the main parameter, clinicab?i‘ggzs
L- glrsraicasi€iic for 10 BVDV infection, viraemia and white blood céll ¢odnt in
PoraSyBralRyRR6keh Wivyperature after challenge were evaluated. G:héd.mg

. XDICE-B virus proved to be less pathogenic than XIKE-A, neverihgl

D ’pg(‘fﬁt?gfﬁ}éo(fpa%ertion and infection of the foetus was observed in the
WaEGE®gionp, too. Therfore it can be 15concluded thatthe ina®MAtHn of

the Ems RNase does not prevent fetal infection. EXAMPLE 2 BVDV _

XIKE-A-NdN: foetopathogenicity assessment in pregnant heifers 20 The .. .
If dgipemponiionis Bes 9%@#@0%8%%%‘%8% - SpESpRPi 0 vaccimation,
saidISSHBRIHBA R (EHsARINI S bheck898 ). kalate,IPBSYbIm pioné tarfBieD ¥aline)) or non-
~attenuation in consequence gf NI' deletion is still, missi thi .
RGO P B R BT PRt ey e Bt gl or
doubleckitvalsi ¢ haatly). ablicanech bpset earberse Hirsehtdi@B FV (Mayer et al.,

2004; Rtiggli et al., 2003). 25 We therefore wanted to investigate, whether

the deletion of the major part of the Nvw coding sequence leads to a virus
Preferablyothgrmgerieriéiens aroTERE i AP RISS RN GRS BSPRgFe 1n a0
anidt® RAIBineL4CcHoBs MRS Selelesbisay ihenbihiengtn AP hAsctome A vaccine as

pPKANE40A according to standard procedures. the resultin antfull.. .
oS i KPR AT P U BB ARG AR v eion nd

defiHREWING cRMuBnvastinhafegted into MDBK cells as described 30 (Meyer

et al., 2002). The recovered virus was amplified in tissue culture and then

used in the animal experiment described below. BVDV XIKE-B served as
Mo peftredsihcedtnperitisnoweobigrto thainrniendusheRympEseTA Bigmaceutically

acc M%El) Q2000 13 2R PLIHER 200348nshE 4ée disclosed zbove. The
C (S%/_PUR OSE OF THE STUDY The study aims tp assess the

compaféipTofaY; perarEisA AR/ VRlRPES R BT B IR IGE EOTRFRR fsotonic
soluERHINgFREIAR I RreGBRNEAN IR aississandabliitends aphlied afalisalts of
described in Example 1 SjL DY DESIGN Eé%i‘@&ff@”%%‘ grif%;s were
ethylendismiptelracaia SR PRV G SITRS P REV IR ST e ATen 4ind Obs vedr
according to the following schedule: 10 Groupl Group 2 _
The composition according to the invention may be applied intradermally, intratracheally, or
intravaginally. The composition preferably may be applied intramuscularly or intranasally. In an
animal body, it can prove advantageous to apply the pharmaceutical compositions as described
above via an intravenous or by direct injection into target tissues. For sysiemmic application, the
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5 3 Treatments XIKE-A-NdN XLICE-B / control Route Intramuscular
Vaccination time between days 60 and 90 of pregnancy (day O of the
study) Observations Post-vaccination (in life) Clinical signs Serum at

d?{s 0, 14, 28, 42 and at termination WBC at day 0 and then_dail foor014 377
d yg Z@L“J’fﬁ}%?)iat at day 0 and then da%/ for 14 days Post-mortert &?iy %’8?

Gross-pathology Organ panel for virus isolation Type of study: open
controlled clinical study Experimental unit: Individual animal Methad of

intRNcARYS: IPEECBIF RIS e iPPRSEs L rESTER AR R kRt oral, or
in&@tﬁ?@f%ﬁ&sﬁ%ﬁ’@ﬁ&ﬂﬁiﬁfpﬂhﬁﬂ_' 1dhe eppreviig \tﬁti?%aﬂﬁ&:@dthﬁbcuwneously,
. st cation and the pathologis re not Qe aware of t treattment; .
in B R ST AT AL i A A Aplpoonasily oe
dirwedy pestateaethdysive invtestictdr{cshictissighee- Sampes deveil upithelial tissue),
isolation were cqded by.the.invest iLall r ' o
DR RRE IR SHOUNMILAEL 165 IS HCRUBIE U compositons
accgriingltophoviadensibe ey bf BiPDN steTdBRER o1 SaYfiBbHBeshakst énfienittently, for
instAHRUAN Ak EEeRAERIon anrk GRRIEOLPHNANYIEHS Msaedrntdaction

Samples were collected throughout the dilution steps and assayed on the
day of preparation, i.e. 20without freezing by co-cultivation on suitable

ThdiSEUSHEYH Ue THR1E6 SKIte Tkl sk tir aligv e, Shopudicuthe Bollowingeording to the
. table. WQ 2005/15}1%201P T/EP2005[4§,0%§€77 43 Sample BD Virus strag'n .
InveRliRRo iy BESERBHEI TS thrEAEGRPTIE @%Mﬁ; ERFREt 40, pestiviral
infoéfidus, in particular of BVDV infections.

(7]

Another important part of thc_ihvention is a polynucleotide molecule comprsing the nucleic acid
coding for a pestivirus, in particular for a BVDV according to the invention, or a fragment,
functional variant, variant based on the degenerative nucleic acid code, fusion molecule or a
chemical derivative thereof. Preferably, said polynucleotide molecule is DNA. Also preferably,

~said polynucleotide molecule is RNA. In a more preferred embodiment, said pelynuclestide

molecule also comprises the nncleotide sequence of a functional 5°- and/or 3’-pon-translated

region of a pestivirus, in particular of BVDYV,

“There are several nucleotide sequences known in the art, which represents the basis for the

production of a polynucleotide molecule coding for a pestivirus attenuated according to the
present invention, having at least one mutation in the coding sequence of NP and at least one in
the coding sequence of glycc;protein E™, wherein said mutations result in an combined
inactivation of the RNase activity residing in glycoprotein E™ and in the inactivation of the
immunomodulating activity residing in N, Examples of nuclecic acid sequences of wild-type

sequences of several members of pestiviruses are listed below:
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#2a on ice without opening 4.0 VT1c Return of #2b 2.8 VT2a XIR:E-B
1:2.2 (at 4 C) 2.3 VT2b #3a on ice without opening 2.8 VT2c Return of
#3b Negative Clinical Symptoms of BVDV Infection 5 The table below

g% sa ?ummary about the animals that had clinical signs during the
0

2805711 0051005377

serva |o%2%1eriod. Clinical signs and,the days post inoculation
when they were observed Group 1 (XIKE-A NdN) Clinical sign Animal ID
1583 Loss of appetite 8 Lachryination Conjunctivitis Nasal discharge -
Oral erosion - Oral haemorrhage - Diarrhoea -

Border disease virus
Strain BD31 NCBI GenBank Accession No. [U70263]
Strain X818 NCEI GenBank Accession No. [AF037405]1
Bovine viral diarrhea virus I
Strain NADL NCBI GenBank Accession No. [M31182]
Strain Osloss NCBI GenBank Accession No. [M96687]
Strain SD-1 NCBI GenBank Accession No. [M967511
Strain CP7 NCBI GenBank Accession No. [U§34791
Bovine viral diarrhea virus 2
Strain 890 NCBI GenBank Accession No. [U18059]
Strain C413 NCBI GenBank Accession No. [AF002227]
Classical swine fever virus _
Strain Alfort/187 NCBI GenBank Accession No. [X87939]
Strain Alfort-Tiibingen NCBI GenBank Accession No. [Ji 04353 ]
Strain Brescia NCBI GenBank Accession No. {M31768]
- Strain C strain NCBI GenBank Accession No. [Z46258]

The mutations/modifications according to the invention relating to the coding. sequence of NP
and E™ are described above more in detail. Having this informaﬁon, a person sk:_'tlled-_in the art is -
able to realize the manufacture of any polynucieotide/polynucleic acid coding for a pestivirus
according to the present invention. Furthermore, this person is able to manufacture an attenuated
pestiviras according to the invention. Molecular method for introducing a mutation into a
.polynucleotide sequence, 'cloning and amplification of said mutated polynucleotide are for
example provided by Sambrook et 1989 or Ausubel et al. 1994,

Most preferably, the wild type BVDV according to the invention which is to be mutated as
disclosed herein is encoded by the nucleic acid sequence SEQ ID No. 1 (termed XIKE A) or a
functional variant thereof. Most preferably also, the BVDV according to the invention has a NP

‘mutation according to the invention and is encoded by nucleic acid sequence SEQ ID No. 2

(termed XIKE-A-NdN) or a functional variant thereof, Preferably, such a functional variant is at
least 65% homologous to the nucleic acid sequence disclosed herein. On the nucleic acid level,
homologies are very roughly: BVDV-1/-BVDV-1: 80%; BVDV-1/-BVDV.2: 70%; BVDV-2/-
BVDV-2: 96%. Therefore, more preferable, such a functional variant is at least 70%, 71%, 72%,
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Coughing - Abnormal breathing - Elevated respiratory rate - Hoof erosion
Group 2 (OKE-B) Animal JD 14381585 10 1210-13 Only mild and
transient clinical signs were observed in some of the animals in each

OteyRedE PP 1, one out of the 5 heifers had loss of appetite:gp€iayeSaosz77
PL In Group 2, two out of the 3 animats had clinical signs. Both heifers

experienced coughing around day 21 PI that was accompanied with loss

73%, Q%F’ez%”% ff " dhe gaimals. & 2095/3342Q3RCTARS 2805/00%3 §7%, 83%,

cases oT femperatures méasured after the inoculation are

89%sum9ﬁ%rtseuon¢gh@stabréﬁo@v@wm@% eArrRtal fiscishthRissitr ey pradegly also,

such QinaPVAriafei s @1%4@36%99@‘% A5B5 Y3 98%, OTRe anbisml Huatblogous o

ghtly elevated tem erature In ea groug & also amm

the 4@91@;(:, ﬁcgdeW% S enrgr#pveafia utr és at least

99%V@199§%|ﬂ@é§1€%%{f§1ﬁﬁﬁ@ mmawmu@mm@mmmmy Leukocyte
Counts 10 Some leukopenia was observed in all groups between PI days

3 - 8. The number of animals with at least 40 % reduction in white blood
MosCgHetaubly\whs ke BVIWWngcording to the invention has a E™ mutation according to the

ipvention which has a deletion of codon H349 and is encoded by nucleic acid sequence SEQ ID
No. 7 (termed XIKE-B) or by a functional variant thereof. Most preferably also, the BVDV
according to the in?cntion has both-a E™ mutation and a N'™ mutation agcording to the
invention, wherein the codon codiﬁg for histidine 349 of E™ is deleted and also the complete
NP coding region is deleted, except for codons 1 to 4, thus amino.acids MELF of NP™ remain.
Said mutant is encoded by nucleic acid sequence SEQ ID No. 8 (termed XIKE-B-NdN) or by a
functional variant thereof. Preferably, such a functional variant is at least 65% homologous to the
nucleic acid sequence disclosed herein. More preferable, such a functional variant is at least
0%, T1%, T2%, 13%, T4%, 15%, 16%, T1%, 18%, 19%, 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89% or 90% homologous to the nucleic acid sequence disclosed herein. More
preferably also, such functional variant is at least 91%, 92%, 93%, 94%, 95%, 96%, 97% or 98%
homologous to the nucleic acid sequence disclosed herein. Most preferably, such functional

variant is at least 99% or 99.9% homologous to the nucleic acid sequence disclosed herein.

Most preferably also, the BVDV according to the invention has a E™ mutation according to the
invention which is a substitution of codon “H300” by a leucine codon, and is encoded by nucleic
acid sequence SEQ ID No. 11 (termed XIKE-C) or a functional variant thereof. Most preferably
also, the BVDV according to the invention has both a E™ mutation and a N™ mutation
according to the invention, wherein the codon coding for histidine 300 is substituted by the
codon coding for leucine and also the complete NF® coding region is deleted, except for codons 1
to 4, thus amino acids MELF of NP remain. Said mutant is encoded by nucleic acid sequence
SEQ ID No. 12 (termed XIKE-C-NdN) or by a functional variant thereof. Preferably, such a
functional variant is at least 65% homologous to the nucleic acid sequence disclosed herein.
More preferable, such a functional variant is at least 70%, 71%, 72%, 73%, 14%, 75%, 16%, .
1%, 78%, T9%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89% or 90% homologous
to the nucleic acid sequence disclosed herein. More preferably also, such functional variant is at
least 91%, 92%, 93%, 94%, 95%, 96%, 97% or 98% homologous to the nucleic acid sequence
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GroupNumber of animals having leukopenia / total 3/5 (60%) 1/3 (33%)

Serology (BVDV antibodies) 15 In compliance with the study protocol, all

heifers were free of BVDV antibodies before vaccination. In Group 1
I@st 91 ith XIKE-A NdN) and Group 2 (inoculated with Xl)}ég 005/005377

com ete seroconversmn was detect@g only at study termination

months after inoculation).  BVD virus isolation from bully coats 20 No

discgw awasg%etecte BVD vir 5|solat| Er’ifrom foetal tlssue sample

B35 IRE T AP R SRR RGN S as %W%Bﬁﬁ%?%&&@ﬂhgws

to tHatreriris ecikhsdpiraneutiotitzedibmeier of fetuses in which fetal transmission

was detected: 4 out of 5 foetuses infected 2 out of 3 foetuses infected .

WO 2005/111201PCT/EP2005/005377 45 Conclusion of the Fetal
Anoifwrdmpesion Eaed wAdmiBsigirgiiug W@mwwmmmmﬁm

in ﬂ%t“éﬁ%m%géiﬁﬂﬁﬁdﬁoﬁ?'iﬂ@%ﬂ Er 1ot QGLINSPIAGE And at least another

observed observed Conclusmn I deletlon resulted in a considerable -

mutaion i s efiRe BUSEN %m paﬁssweafﬁe ot s armRmeA Asgerding to a

prefWas showiliieReshig phspdamegemiaiVeyer et al., 2002). However, 5 the
NPrn deletion alone is not preventing transmission of a NY93 based virus

recombinant to the foetus after inoculation of pregnant cows. EXAMPLE 3
AccBNHPOH KiorB pixkdired etdipatinoge nisidrasseds sovant ses tiegrant heifers
10 To be able to test the potential of a combination of RNase inactivation
2) affyaserraseisenaisgariane mehuwsmealration wadcfeitianshi$sion,
b) dﬁ@ﬁg@ﬁ{ﬂ@ﬁmutams with deletions within the Nin coding region were
established based on the infectious cDNA clone pKANE40B, the RNase

<) nEERG RREHABPTREIE A ATOTE BRI SlofiEsterPgiRseriRg mutations and/or

recbseedviniseschd weysanalyred witbRo s ORrESeNGe:AbBRA in the coding

desi ‘rlglclicméjntgggﬁns ihe ab en%anpf sgﬁ?nd ge tions in the regions
ﬂa?%qn %56 SRt oﬁgc‘e&%ﬁanges an ePrrcéroaﬁ/et characteristics in tissue

Q) cmmremmEE BNV -pKB8 Q) asmidrizmincontdiiiy inleletiprbief felirecting the
completsidd ARG IR RXRRPRRL Go0RRS 1 1854 HAddiliop éeégb%e cells.

RNase mactl vating deletion of codon 349 was chosen for'an anima
experiment since it combined the desired mutations with 20acceptable

Reg-giathiehaianteristicsuithe.siy of thersiudyonas:to Rssessdtesaietyaf referred
I|ve attenuate VDV isolate in pregnant animals. Five BVDV-negative,

me&lﬁregﬁmﬁfiﬁ%e?e ¢ {1 inoculated intranasally with an infective dose of PI5

ay reverse transcription of a wild-type BYDV nucleotide sequence into a cDNA;

b} cloning said cDNA;

¢) introducing mutations selected from the group of deletions, insertion mutations and/or
substitution mutations into said ¢cDNA, wherein said mutations are located in the coding
sequence encoding glycoprotein E™ and the protease NP, |

d} incorporating the ¢DNA into a plasmid or info a DNA virus capable of directing the
transcription of pestivirus cDNA into RNA in vitro or upon infection of suitable cells.

Yet another important embodiment of the invention is a method of treatment of disease caused
by a pestivirus, wherein a pestivirus according to the invention or a composition according to the
invention, wherein the said pestivirus or said composition is administered to an animal in need
thereof at a suitable dosis as known to the skilled person and the reduction of symptoms of said

pestivirus infection.
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TCID50/animal XIEM-B-NdN (back titration data are depicted in Table

3.1). Clinical data were recorded daily. Blood samples were collected for
white blood cell counting, for buffy-coat 25 preparation and serology. After
tegrpinRuqpafithe study foetal tissues were collected for virus M@&%% 1605377
MATERIAL ERIAL AND METHODS: As detailed for example 1:” WO
2005/111201PCT/EP2005/005377 46 RESULTS No clinical data were

observed (data not shown), Leykocyte counts remail irtyal .
et G B PR G it HEICHeE By L ot SR o dizoase cansed
by haSBineiakie (BH0) " heifeling-td Ghé preaidmgls dagopssBipni peeprding to the
.._not shown)..5 Apalysi A lons; (i 6. :
e e 0 G PR L NN W il in need
thercoftate shitedotoBiel ay oy bre thovaktletb seman And dhsyreduesiqr of symptoms of
svBYdredigichaliter Rlignats-anthrwrdisananies e neral aiggteatl monitored.

freshly seeded 24-well tissue culture plates and tested for 10 virus by

indirect immuno-fluorescenee staining (mAb Code 4, directed against a

conserved epitope in nonstructural protein NS3). No BVDV could be

isolated from the huffy coat preparations of animals #921, 1013, 1015,
EX&M 1075 (Table 3.2) whereas positive controls clearly showed the
Thedolieeingonengiiorsafivtie feshet HlbjtRosthmprtsant dxeoniiontibut difeams should not
be c%%%‘?%@s?ﬁﬁﬁ%%%kﬂ@‘%? Lo LSy hE dnlpwing,fogial tissues were

collected tor virus i1solation:.spleen, kidney, thymus, sternum, cerebellum,

placenta, intestine and abdominal fluid. Briefly, tissue suspensions were

made in a mortar using sterile segsgrggmdiice-cold PBS without Ca2+

and Mg2+. Mortars were rinsed with 1 ml ice-cold PBS without Ca2+ and

Mg2+ an& CRSLEHERs B S aRa b TR ST BE AR T SBB 3 U6 Ea).

The supernatant was first passed through a disposable 0.45 um filter

d @ - . e 2 isolate
BV o ac b oA S HOALs THO o alaP R aipet YA pe 2 ssoa
Newl0&ith 6 tedabeiarvina floid) tbe mfesivsiagoiedt MDBIREBARRAGE 2pd ahewed wild
type;iﬁﬁg e%ﬂfﬁéf PRR 3Rt SO THSMEARME!AR Wehe A UXpoHRE AR mutant

or cy ic effects or bacterial contamination, and after an 25 |

virugabdaprdtimbeorentidgaiassinate 76 8a AhEPRAEIRRIAG iR EiSp £aplidate for
devSiBPRIAs yrereRdsarandita fraskibeserae dNtipliecalls. 20005 Wastest whether this

detected by indjrect jrnmuno-fluorescence staining (mAh.Code 4§?N .
SRSy CBR AR B e TRe o ST Do M pieh G eifrs were
infeTeaiblaB SIKROS efcl agimat-Fimdid ggp<SBRINY mectralicd fiormticia Avelene pKANEAOA

etened BEGIGNARYIRlAN) S RGN RALIBACHIANAN AR ARIBUDINAIR nfected
Waso‘%sﬁ?énz%drﬁs e(?g rom aﬁan?ma s were tested in triplicates for
cellneutralizing antibodies against NY93/C, and the endpoint dilution was
The SR REISSIMOig seReReesannaResHiyuaarexpressed as

the éndpoint dilution, which neutralized approximately 100 WO

2005/111201PCT/EP2005/005377 47 TCEDS0 and calculated by the

ExrrstbogkafiidacioesiiN definite data could be obtained for day 0, and 1

and 2 wee ost infection as the ere toxic far MBDK-cells i

Ten gregmimd ?§f‘."f€ 5%%6%?) ﬁgu raaﬁza: ;lonn%%ﬁgebg r@?é#ﬁtlﬁg%g%gﬁ?&%wps of 5

heifelif tiereinSodeging titlrigde third week post vaccination all animals
developed neutralising antibodies against the homologous BVDV-2 virus 5
NY'93/C lasting till the end of the experiment (Table 3.4 and Fig. 1). d)
Conclusions The data obtained during the animal study clearly show that
BVDV XIKE-B-NdN represents a highly attenuated virus. In contrast to

~wild type virus or the single mutants XIKE-13 or XERE-A- 10 NdN that

show foetal transmission in-pregnant heifers at high rates the
double.mutant did not cross the placenta. BVDV XIXE-B-NdN as well as
similar double mutants are extremely suitable for the use in a live
attenuated vaccine. Study No.: BO1 BIVIO20 and BO1
BIVIO22 15Table 3.1: Back Titration of Viruses Sample Il) Virus Strain
Dilution Titre la XIECE-B-NdN concentrated virus 105'44 TCID50/ ml 1
1:4 104.86 TOD50/ ml 6 residues of infection (#1) 104'2/ TOD50/ ml
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48 Days after vaccination 1. isolation | 1. isolation | 1. isolation 2.

isolation 1. isolation 2. isolation 1. isolation trl _  11tootZI'LZ IET '
1 100zz19z zI --111
WO 2005/113201 PCT/EP2005/605377
28 _
No. ] Inoculation Virus
Group 1: 5 One i. n. administration, XIKE-A
' 3 ml in each nostril '
Group 2. 5 One i. n. administration, XIKE-B
3 ml in each nostril

Heifers were moved to the experimental facilities 8 days before inoculations. Pregnancy status
was confirmed after transport into the experimental facility. Heifers were between days 60 and
90 of gestation on the day of inoculation. Inoculation took place for all animals at one point of

time,

Heifers were monitored for the presence of clinical signs of BVDV infection including abortions
during the observation period. Blood samples were collected from the animals for serology,
antigen detection and white blood cells were counted. The experiment was terminated 9 weeks
after infection. Non-aborted cows were slaughtered, the nterus examined and collected: Foetal

organ samples were collected during routine necmpsy and examined for BVDV infection.

The presence of fetal infection was the main evaluation pﬁrameter,- composed from the number
of BVDV-related cow mortality, the number of BVDV-related abortions and the- number of
BVDV positive fetuses at termination. In addition to the main parameter, clinical signs
characteristic for BVDV infection, viraemia and white blood cell counts in cows and rectal

temiperature after challenge were evaluated,

Animals
Heifers were purchased from a farm free of BVDV.

Only animals, which met the following inclusion criteria, were used.

Imclusion criteria
- Free of BVD antibodies; each individual will be tested in the serum antibody test prior to

transport and at the initiation of the study (at the animal test facility).
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- Free of BVDV; plasma and/or buffy-coat preparation from each individual will be tested by a

suitable fest.

- Clinically healthy at the initiation of the study judged upon phyéical examination. The health

examination of the animals was accomplished in accordance with the current, generally accepted

veterinary practice.

- Pregnancy confirmed by physical examination before inoculation. Pregnancy was between 60

PCT/EP2Z005/005377

29

- 90 days at the time of inoculation, proven by insemination records.

-Test Strain A R
Description: XIKE A, life virus BVDV strain
Composition: Experimental material comprising of cell culture
supernatant of low passaged XTKE-A
BVD components: BYVDV type I strain: XIKE-A
Supplied by: Dr. Gregor Meyers, “Bundesforschungsanstalt flir
Viruskrankheiten der Tiere” (BRAV), Paul-
_ Ehrlich-Strafe 28, 72076 Tibingen, Germany
Applied BVD virus dose: |Type 1 strain:105 TCID50/6m! (TCID = Tissue
Culture Infective Dose): '
Applied vaccine volume: |3 ml per nostril
Application route: Intranasal
Preparation of dosage The inoculum was sent in a pre-diluted frozen form
form: in a 50 ml vial on dry ice and was to be stored at —
70 °C before inoculation. Immediately before
inoculation of Group I heifers, the matenial was
| thawed avoiding local temperatures above 37 °C,
After no ice was visible in the fluid, material was
gently stirred and immediately used for inoculation
of the animals. .
Unused inoculum: The volume of the unused material was be

measured and split on two aliquots before
immediate freezing in dry ice or liquid nitrogen
and stored for re-titration purposes. Virus and
contaminated plastic or glassware were incubated
with an appropriate volume of an

8 — 10 % formaldehyde solution for at least

24 hours at room temperature before discarding in
order to inactivate viruses,
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Test Strain B
Description: XIKE B, life vims BVDV strain
Composition: Experimental material comprising of cell culture
supernatant of low passaged XIKE B
BVD components: BVDV type II strain: XIKE-B
Supplied by: Dr. Gregor Meyers, “Bundesforschungsanstalt fiir

Viruskrankheiten der Tiere™ (BEAV), Paul-
Ehilich-StraBe 28, 72076 Tibingen, Germany

Applied BVD virus dose: | Type 1 strain: 105 TCIDsg/6ml (TCID = Tissue

Culture Infective Dose}
Applied vaccine volume: |3 ml per nostril
Application route: Intranasal ,
Preparation of dosage The inoculum was sent in a pre-diluted frozen form
| form: in a 50 ml vial on dry ice and was stored at ~70 °C

before inoculation. Immediately before inoculation
of Group 2 heifers, the material was thawed
avoiding local temperatures above 37 °C. After no
ice was visible in the fluid, material was gently
stirred and immediately used for inoculation of the |
animals. ' _
Unused vaccine: The volume of the unused material was measured
and split on two aliquots before immediate freezing
in dry ice or liquid nitrogen and stored for re-
titration purposes. Virus and contaminated plastic
or glassware was incubated with an appropriate
volume of an

8 ~ 10 % formaldehyde solution for at least

24 hours at room temperature before discarding in
order to inactivate viruses.

Pregnancy Control

Pregnancy was confirmed immediately before inoculation. -

Inoculation of Heifers

The inoculation is Day 0 of the experiment.
In each nostn'L 3 m] of the test material was administered infranasally by syringe without needle.

Each time a new sterile syringe was taken. Administration was performed during the aspiration

phase in order to minimize loss of fluid via expiration of material,

Post-Inoculation Observations
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Coliection and examination of blood samples
Blood was collected following standard, aseptic procedures (disinfecting the bleeding site}. A

new sterile syringe and needle was used for each animal.

Blood eollection {o prepare serum
At Jeast 10 ml blood was collected from the hexfcrs immediately before inoculation, then weekly

after infection and at the termination of the study. Semam was stored at 20 °C until required.

Biood collection for leakocyte counts and buffy coat preparations
For leukocyte counting, 3 ml blood was transferred immediately after collection to suitable
sterile vessels (Venoject, Terumo Burope N.V., Leuven, Belgium), pre-filled with 0.06 ml EDTA

(0.235 MOL/L).

For buffy coat preparations, at least 15 ml blood was transferred immediately after collection to
suitable sterile vessels, pre-filled with 0.1 ml Heparin solution (Na-heparin for inj., 5 000 TU/m]
lot. A7TB163 A exp. date: 11/2000: Gedeon Richter RT, Budapest, Hungary) yielding at least 20
TU Heparin per mi} blood in the blood sample. The content was carefully mixed thereafter.

For preparation of buffy coats and Jeukocyte counting, blood was collected from the heifers
® on every day, between Day O and Day 14 after infection;
€ on every second day, between Day 15 and Day 40, or until all animals were negative for

virus isolation for three consecutive sampling time points.

Preparation of serumn:
Blood was allowed to clot at room temperature, and separated by centrifugation. Each serum

sample was divided info two aliquots of at least 2 mi each. One set of aliquots was assayed for
BYDV specific antibodies by ELISA. The rest of the sera was frozen and stored at —20 °C until

required.

Leukocyte connts
Leukocyte counts was determined with a coulter-counter semi-automated electronic device

{Diatron Minicell-16; Messtechnik GmbH, Wien, Austria) with a claimed accuracy of 0.1 x 10°/
1, 100 / pl. The instrument was used (calibration and lenkocyte-counts} according to the

manufacturer’s recommendations.
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Preparation of buffy coats
Heparin blood samples was transported to the laboratory as soon as possible. Buffy coat

preparation procedure, following a standard laboratory procedure was performed under aseptic

conditions (sterile pipettes, handling, clean bench etc.),

The obtained buffy coats were re-suspended in a small volume (2 mI) of RPMI 1640 and frazen
at ~70 °C in two aliquots of 0,5 ml. The residual 1ml buffy coats was immediately used for
determination of blood cell associated BVDYV by co-cultivation in a permissive cell culture.

BVD serom antibody ELISA-test
Each serum sample was tested for the presence of BVDV-antibodies using a suitable and

validated ELISA test (Svanovir™ BVDV antibody test Cat# 10-2200-10). Test was validated
and performed according to the manufacturer’s recommendations. Positive. samples were diluted

according to the log, scale to determine BVDYV antibody titers.

BVD antigen assay(s) _
Each buffy coat sample was assayed for the presence of BVDV by co-cultivation of the freshly
prepared buffy-coats with susceptible cells or a cell-line. No freezing was allowed before co-

cultivation.

Plasma was collected and provided to Man-Gene from each sample,

Chmcal cbservations

Observation of heifers
Animals were examined daily from Day 0 - 42 post inoculation for the presence of clinical

symptoms by a sufficiently trained veterinarian.

All clinical signs were recorded and described by its nature, consistence/touch, severity (mild,
medium or severe) location, size of the area affected, and they will be scored according to agreed
and standard definitions. Special attention was paid to respiratory signs (respiration, its rate;

nasal or ocular discharge; conjunctivitis, sneezing, coughing, etc.) and diarrhea.
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Rectal temperatures
Rectal temperatures were measured daily in each heifer, at the same hour of the day (preferably

in the morning) from 5 days prior to the inocculation till 21 days post infection.

Daily measurement of rectal temperature was continned until each animal had rectal

temperatures below or equal to 39 °C for at least 3 consecutive days.

Detection of interrupted pregnancy
Pregnancy was confirmed and suspicion for abortion or resorption of the fetus was established

by rectal examination. A trained veterinarian examined all animals at inoculation, 1 and 2

months post-inoculation. The examination was carried out according to the generally accepted

veterinary practice.

Heifers were examined daily for any sign of abortion until termination of the study (8 - 12 weeks

post-challenge).

Termination of the Study
The study was terminated by slaughtering the heifers and extracting the fetuses. Fetuses and fetal

material were transferred into closed transport containers marked with the number of the cow

and the date/time. Containers were transported to a selected necropsy room.

Necropsy of the heifers was not required. Necropsy will be performed on fetuses, findings

recorded and a panel of samples collected as described below.

Post-Mortem Examination
A detailed necropsy of the experimental animals was done in each case of death.

Post-mortem examinations were carried out by an experienced veterinary surgeon and the data

- were recorded on appropriate data sheets. Further laboratory tests were performed according to

the clinical signs and lesions observed. I the diagnosis of the necropsy referred to a disease
caused by microbial agent the diagnosis was verified by an appropriate test, specific for the

agent,
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Since protection against foetal infection represents the major aim of anti
BVDV vaccination, such vaccines cannot be regarded to induce a
AlpretteCtiesinamdnitydyntecbiimadomnge. The question therefore was,
hether vaccination with live attenuated BVDV-2 ¢ revent virus
s A e e e A RS s of vV
MIE-B-NdN might result in only a 10 low level of protection not able to

prevent ma%%@ﬁ@ﬂ%@%ﬁ%@%@?ﬁ%&e%’éﬁ%&%ﬂﬁifers' To

address these problems, an animal study was start e animals (2
groups of 10nasintRiis baekl) Bedes, vaccinated either with BVDV XIXE-B or
XIKE-B-I}IdNFQZ@Ended dosage; Iml of supernatant with 105 TOD50 of
virus; bacictitration is shown in Tab. 3.5). None of the animals showed

10 significarit cHi@ksigns after the vaccination except for one animal of the
15 nonvaccipatsgigantrol group with mild coughing for one day. Rectal
temperature values were below 39 C except for one animal of the
nonvacchaldeérebntrol group that hat 39.1C for one day. Buffy coat

samples.prepaked aiter Aascinationwere analysed for the presence of
virus as described above. The experiments showed that only 5 of the 20

animals torfesmmédar dhmriseepiad akilttds- 2 days at 4 to 8 days post
15 infection (Tab. 3.6). 20 Table 3.5: Back Titration of Viruses used for
5 v(?ccmatlgl)tn Smﬁjg_le Virus Strain Dilution Titre la

ead or sacrifice

At least the following tissue samples were collected:
e bicod for buffy coat, if available,
#= blood for serum, if available,

20 ¢ Peyer’s patches,

o mesenieric lymph nodes,
¢ spleen,
¢ kidney,

s uterus, including a sample from the placenta, if available.

25
Storage and Transport of Samples

Samples: Storage:
Serum -20 °C
Buffy coat ~70 °C
Virus ~70 °C
Tissue from heifers -70 °C
Tissue {rom fetuses e

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

30 the timing of transport were agreed with the study monitor or the project manager. As a matter of
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general principle, samples coming from aborted materdal or from new-bom calves were

investigated as soon as possible.

RESULTS

Mortality _
Heifer No. 626 (Group 1) died on Day 13 PI (post inoculation). The following table suramarises

the observed clinical signs and lesions revealed during necropsy:

Heifer |In-life observations Post mortem findings
No. 626 |e signs of disease from 7 DPI ¢ dehydration
e Jachrymation, nasal dischargeon |e haemorthages on the serous
7-12DPI - membranes
loss of appetite from 8§ - 12DPl  |e hyperaemia of the Peyer's
diarthoea on 11 - 12 DPI . patches
e elevated respiratory rate on s oedema of the lung
9-10 and 12 DPI
e coughing on 9 DPI
« abnormal breathing on 12 DPI

These clinical and gross-pathological findings are consistent with BVDV induced Iesions,
therefore it may be concluded that the reason of death was the BVDV infection.

Abortions after Infection

One heifer had clinical abortion in.each group. Heifer No. 615 (Group 1) aborted on Day 38 PL,
Heifer No. 469 {Group 2) aborted on Day 39 PI Both foetuses showed the signs of autolysis, and
they were estimated to die at least 3 - 7 days before the abortion (around 32 - 35 DPI). _
In Group 1, no foetus was found in Heifer No. 526 during the slaughter examination at
termination. Gross-pathology of the uterus revealed the followings: |

-  the right uterine horn was slightly enlarged,

® the remains of placenta with progressed autolysis was retained in the lumen.

The findings on the uterus of Heifer No. 526 is consistent with a “silent” abortion, most likely
due to the BVD infection.

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

presented below.
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Clinical signs and the days post inoculation (DPT) when they were observed

Group 1 (XIKE-A)
Clinical sign

Animal ID _

526 | 598 | 615 | 618 | 626*
DPI

Loss of appetite 8:13 §-18 8- 18 8- 16 8-12
Lachrymation 7-10 17-8,10-121 8-10 8-10 7-8
Conjunctivitis 9-10 | 9-12 9-11 | 9-11 -
Nasal discharge 7-13 | 7-9,11-12] 8-13 | 8-12 7-12
Oral erosion ‘~ - - - _ -

Oral haemorrhage - - - - -
Diarthoea - 11-16 10-15 | 11-15 | 11-12

Coughing 9 10,15 9 .18-9,13 9
Abnormal breathing - 11-14 12-14 12 -14 12
Elevated respiratory rate - 16-13 9-13 §-13 19-10,121|
Hoof erosion -
¥Heifer No. 626 died on Day 13 PI

Group 2 (XIKE-B)

Clinical sign

Animal 1D
469 388 565 608 619

Loss of appetite’ - - - . -
Lachrymation - - - .- B
Conjunctivitis - - -

Nasal discharge - - - - N
Oral erosion - . - ~ N
Oral haemorrhage - - - _ N -
Diarrhoea - - - - T
Coughing | - - - - T
Abnormal breathing - - - - -
Elevated respiratory rate - - - - -
Hoof erosion - - - - -

All Group 1 animals infected with XIKE-A exhibited a broad spectrum of clinical signs.
Respiratory signs appeared first accompanied by loss of appetite, and a few days later heifers
developed diarthoea with the exception of Heifer No. 526. One heifer died and another one
aborted (sec before) after infection. All these signs are consistent with the symptoms expected
after infection with a virulent BVDYV strain.
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All Group 2 animals infected with XIKE-B were free of clinical signs. At the same time, one

heifer had abortion during the observation period.

Rectal Temperatures _
No abnormal temperature changes were detected before the infection of the animals,

In Group 2, all temperature values remained within the physiological range from Day 0 to Day

21 after infection. A
All Group 1 animals showed elevated rectal temperature after infection that were detected

between Days 7 - 11 PL

Findings at Study Termination
At study termination, foetuses were exarnined at slaughter.

No foetus was recovered from Heifer No. 526 (see section 10.2 “Abortions after Infection™),

The following findings were observed at the necropsy of the foetuses:

Animal No, Findings | Conclusion

Group 1

598 | Ascites, general oedema, autolysis Died at least 2 weeks earlier

618 - Ascites, general oedema, aufolysis Died at least 3 weeks earlier

Group 2

565 Ascites, general oedema, liver Foetus considered non-viable
degeneration

588 Normal -

608 Normal, périrenal oedema -

619 General autolysis - Died 3 - 6 wecks earlier

The findings suggest that 2 Group 1 animals (Heifers No. 598 and No. 618) and one Group 2
animal (Heifer No. 619) died several weeks before extraction, and so they can be considered

abortions.

Abortions Modified by Post-Mertem Findings
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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Group 1
Animal  Conclusion
No.
526 BVD abortion (uterus with placenta post-mortem)
598 BVD abortion (foetus post-mortem)
615 Clinical BVD abortion
618 BVD abortion (foetus post-mortein)
626 Died due to BVD
Group 2
Animal  Conclusion
No.
469 Clinical BVD abortion
565 Expected BVD abortion; non-viable foetus
588 Normal :
608 Normal
619 "BVD abortion (foetus post-morteimn)

Examination of Blood Samples

Leukecyte count

WBC counting was interrupted on Day 26 PI, as all animals became negative for virus isolation
for this time point.

0 DPI values were considered as individual baseline_'for comparison.

In Group 2, the leukocyte counts never went to 40 % or more below the baseline value until the

end of the observation period (2:6 DPD. .
In Group 1, one animal (Heifer No. 598) had WBC count below the 40 % baseline for one day.

Serclogy
None of the selected animals had BVDYV specific antibody in their sera before the infection.

After infection, all surviving Group 1 heifers developed BVDV specific antibodies detected from
3 weeks PI and lasted until the end of the observation period in all stady animals. In Group 2, 4
out of the 5 heifers had BVDV specific antibodies detected from 4 weeks PI. Measurable

antibody response lasted only in 3 animals until the end of the observation period. Titres were

lower in Group 2 than in Group 1.
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Virus Detectior by Co-Cultivation

Buffy coats
BVDV was detected in both groups. The duration of virus detection is summarised below. All

samples were co-cultivated immediately after collection, i. e. without freezing.

Animal DPI when BVDV was detected
No. '

Group 1

615 5-12
526 5-9
626 : 5-12
618 ‘ 511,14
598 ' o 5-11,13

Group 2

565 ' 7-9
588 8
608 6-9
469 . g
619" 5-11

Tissue samples
The presence of BVD virus in the dead heifer and the foetuses is summarised below:

Heifer:

Ammal BVDYV in tissue samples

No.
Group 1
626 Present’
Foetuses:

Animal BVDYV in tissue samples
No.

1Group 1
615 Not present”
526 NT
626 Present’
618 Not present
598 : Present
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Group 2

565 Present

588 Not present

608 Present

469 Not present”

619 Not present

NT = Not tested

Samples were co-cultivated immediately after collection (i. e. without freezing), except “#”

marked ones, from which only frozen samples were available.

3
Summary of BVD related clinical and laboratory data

Group 1

Animal  Conclusion BVD

No. :

526 BVD abortion (uterus with placenta post- NT (no sample found)

mortem)

598 BVD abortion (foefus post-mortem) + (foetus)*

615 Clinical BVD abortion - (foetus)*

618 BVD abortion (foetus post-mortem) - {foetus)*® :
626 Died due to BVD + (foetus) / + (heifer) -
NT: not tested

Group 2

Animal  Conclusion ' BVD

No.

469 Clinical BVD abortion - (foetus)*

565 Expected BVD abortion; non-viable foetus + (foetus)

588 Normal - (foetus)

608 WNormal . + (foetus)

619 BVD abortion (foetus post-mortem) - (foetus)*

10 * Foetuses were autolysed at the time of sampling
Conclusion:

The study aimed to assess the safety of XIKE-A and XIKE-B in pregnant animals.

Ten pregnant heifers were selected from a BVDV negative herd. Two groups of 5 heifers were
15  included in the trial: one was inoculated with XIKE-A the other with XIKE-B viras strain.

Heifers were between days 60 and 90 of gestation on the day of inoculation.
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Heifers were monitored for the presence of clinical signs of BVDYV infection including abortions
during the observation period. Blood samples were collected from the animals for serology,
antigen detection and white blood cells were counted. The expcﬂﬁent was terminated 9 weeks
after infection. Non-aborted cows were slaughtered, the uterus examined and collected. Foetal

organ samples were collected during routine necropsy and examined for BVDYV infection.

The presence of fetal infection was the main evaluation parameter, composed from the number
of BVDV-ielated cow mortality, the number of BVD V-related abortions and the number of BVD
positive fetuses at termination. In addifion to the main parameter, clinical signs characteristic for
BVDV infection, viraemia and white blood cell count in cows and rectal temperature after

challenge were evaluated.

The XIKE-B virus proved to be less pathogenic than XIKE-A, nevertheless BVD related
abortion and infection of the foetus was observed in the XIKE-B group, too. Therfore it can be

concluded that the inactivation of the ™ RNase does not prexient fetal infection.

EXAMPLE 2
BVDV XIKE-A-NdN: foetepaihogenicity assessment in pregnant heifers.

The NP gene has been shown to be nonessential for growth of CSFV in tissue culture (Tratschin
et al.,, 1998), Bven though a proof for BVDV attenuation in consequence of NP deletion is still
missing, a role of this protein in the interaction between virus and host seemed to be possible and
was actually indicated by recent experiments for CSFV (Mayer et al., 2004; Riigghi et al., 2003).
We therefore wanied to investigate, whether the deletion of the major part of the NP° coding
sequence leads to a virus that no longer infects the fetus in pregnant heifers. The NP gene
except for the 5° terminal 4 codons was deleted from the full length ¢cDNA clone pRANF4A0A
according to standard procedures. The resulting mutant full length clone was used as template for
in vitro tramscription and the resulting cRNA was transfected into MDBK ceHls as described
(Meyer et al., 2002). The recovered virus was amplified in tissue culture and then used in the
animal experiment described below. BVDV XIKE-B served as a control since it was shown
before that it is able to cross the placenta (EXAMPLE 1).
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ORJECTIVE(SYPURPOSE OF THE STUDY
The study aims to assess the safety of a live attenuated BVDV with a genomic deletion of most

of the NP™ coding region in pregnant animals.
Material and Methods applied are described in Example 1

STUDY DESIGN _
Right pregnant heifers were assigned at random to two groups. They were treated and observed

according to the following schedule:

Groupl Group 2

N 5 3

“Treatments XIKE-A-NAN XIKE-B / control”-

Route : - Intramuscular

Vaccination time | between days 60 and 90 of pregnancy (day 0 of the study)

Observations e (linical signs

Post-vaccination e Serum at days 0, 14, 28, 42 and at termination

(in life) s WBC at day 0 and then daily for 14 days

s Buffy coat at day 0 and then daily for 14 days

Post-mortem » Gross-pathology

(day 60) e Organ panel for virus isolation

Type of study: open confrolled clinical study

Experimental unit: Individual animal _

Method of blinding: Partial blinding. No detailed procedures. for blinding
and access to treatment schedule were applied. The
observing veterinarian at the study location and the
pathologist were not be aware of the treatment; they
only received a protocol extract relevant to their tasks.
‘Vaccination was performed by the investigator or his|-
assignee. Samples for virus isolation were coded by the
investigator unti} all results are available.

RESULTS

All heifers were healthy and pregnant at stﬁdy start. All animals proved to be free of BVDV and BVDV
antibodies before the initiation of the. :

Preparation and Control of the Virus used for the Infection

Samples were collected throughout the dilution steps and 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.
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Sample ID | Virus strain Dilution / description Logso titre/ml
VTia STRE-A/NAN 1:2 (at 4 °C) 4.4
VT1b (s) #2a on ice without opening 40
VTlc ___ Return of #2b 2.8
. [+]
VT2a STKED 1:2.2 (at 4 °C) 2.3
VT2b #3a on ice without opening 2.8
VTZe Return of #3b Negative

Clinical Symptoms of BVDV Infection

The table below gives a summary about the animals that had clinical signs during the observation
period.

Clinical signs .an_d the davs post inoculation (DPTY when they were observed

Group 1 (XIKE-A NdN) Group 2 ()C[[(E—B)

Clinical sign A"fﬁg’?‘ | Animal TD

1583 1 1438 | 1585

Loss of appetite 8 - 10
Lachrymation - - -
Conjunctivitis - ' - -
Nasal discharge ~ ' - - -
Oral erosion ~ - -
Oral haemoirhage - | - _
Diarthoea - _ - -
Coughing ' - 12 10-13
Abnormal breathing - - -
Elevated respiratory rate - - -
Hoof erosion . - R

Only mild and transient clinical signs were observed in some of the animals in each group.
In Group 1, one out of the § heifers had loss of appetite on day 8 PL In Group 2, two out of the 3
animals had clinical signs. Both heifers experienced coughing around day 21 PI that was

accornpanied with loss of appetite in one of the animals.

Rectal Temperatures

No abnonmal temperature changes were detected before the inoculation of the animals, The few
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cases of elevated temperatures measured after the inoculation are summarised in the table below.

Group Animal ID Temperature (°C) Pl day
1 1583 399 ]
1621 39.0 5
2 1438 39.0 2
1585 40.8 9

One animal had slightly elevated temperature in each group, and also one animal had fever in
each group. Fever was detected on day 8 or 9 PI. Temperature values always returned to normal

value on the following day.

Leukocyte Counts

Some leukopenia was observed in all groups between PI days 3 — 8. The number of animals with

at least 40 % reduction in white blood cell count was the following:

Group Number of animals having leukopenia / total
R 3/5 (60%) '
2 1/3 (33%)
Serology (BVDV antibodies)

In compliance with the study protocol, all heifers were free of BVDV antibodies before
vaccination. In Group 1 (inoculated with XTKE-A NdN) and Group 2 (inoculated with XIKE-B),

complete seroconversion was detected only 'a; study termination (2 months after inoculation).

BVD virus isolation from buffy coats

- No viremia was detected

BVD virus isolation from foetal tissue samples

Group 1 Group 2
N 5 3
Treatments XIKE-A-NdN XIKE-B / control
Route Intramuscular Intramuscular
Number of fetuses |4 out of 5 feetuses |2 out of 3 foetuses
in which fetal infected infected
trangmission was
detected:
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Conclusion of the |Fetal transmission | Fetal transmission
virus used for for XIKE-A-NdN for XIKE~-B
treatment has the | observed observed

potential to be
transmitted over
the placenta:

Conclusion
The NP™ deletion resulted in a considerable attenuation of the BVDV in comparison to the

parental virus XTKE-A that was shown to be highly pathogenic (Meyer et al., 2002). However,
the NP deletion alone is not preventing transmission of a NY93 based virus recombinant to the

foetus after inoculation of pregnant cows.

EXAMPLE 3
BVDYV XIKE-B-NdN: foetopathogenicity assessment in pregnant heifers

To be able to test the potential of a combination of RNase inactivation and NP® deletion with
regard to BVDV attenuation and fetal transmission, different BVDV-2 mutants with deletions
within the NP coding region were established based on the infectious cDNA clone pKANE40B,
the RNase negative mutant of pKANE40A with 2 deletion of codon 349. The recovered viruses
were analyzed with regard to presence of the desired mutations, the absence of second site
mutations in the regions flapking the introduced changes and their growth characteristics in
tissue culture. XIKE-B-NdN (V-pK88C), a variant containing a deletion of the complete NP®
coding region except for codons 1 to 4 in addition to the RNase inactivating deletion of codon
349 was chosen for an animal experiment since it combined the desired mutaticns with
acceptable growth characteristics. The aim of the study was to assess the safety of a live
attenuiated BVDYV isolate in pregnant animals.

Five BVDV-negative, pregnant heifers were inoculated intranasally with an infective dose of 10°
TCID50/animal XIRE-B-NdN (back titration data are depicted in Table 3.1). Clinical data were
recorded daily. Blood samples were collected for white blood cell counting, for buffy-coat
preparation and serology. After termination of the study foetal tissucs were collected for virns

isolation.

MATERIAL AND METHODS:
As detailed for example 1:
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RESULTS
No clinical data were observed (data not shown). Leukocyte counts remained virtually

unchanged except for a significant decrease by approx. 40% below- the baseline valuve (day0} in
heifer no- 1015 on a single day {day 6 p.i.) (data not shown).

Analysis of bufty coat preparations:
Approximately 10° leukocytes were cultured in duplicates with MDBK-cells in 24-well tissue

culture plates for 5 days. Samples were freeze-thawed twice. One hundred microliter aliquots of
thawed samples were inoculated onto freshly seeded 24-well tissue culture plates and tested for
virus by indirect immuno-fluorescence staining (mAb Code 4, directed against a conserved
epitope in nonstructural protein NS83). No BVDV could be isolated from the buffy coat
preparations of animals # 921, 1013, 1015, 1055 and 1075 (Table 3.2) whereas positive controls

clearly showed the correct conduction of the test.

b) Post-mortem examination of foetal tissues

After termination of the study the following foetal tissues were collected for virus isolation:
spleen, kidney, thymus, sternum, cerebeﬂum, placenta, intestine and abdominal fluid. Briefly,
tissue suspensions were made in a mortar using sterile sea sand and ice~-cold PBS without Ca?
and Mg?", Mortars were rinsed with 1 ml ice-cold PBS without Ca™ and Mg*" and suspensions
were centrifuged for 10 min. at 2000 x g (4°C). The supernatant was first passed through a
disposable 0.45 um filter holder, followed by a second filter passage (0.2 pm pore size). Virus
isolation was carried out in duplicates (400 ul foetal tissue suspension or 100 ul foetal abdominal
fluid) on a monolayer of MDBE-cells in a 24 wells tissue culture plate (37°C, 7% CO2). Tissue
samples were controlled daily.for cytopathic effects or bacterial contamination, and after an
incubation time of 5 days plates were frozen and thawed twice. 100 gl of samples were passaged
to freshly seeded MDBX-cells. Virus was detected by indirect immuno-fluorescence staining
(mAb Code 4). No BVDV could be detected in the tissue samples or foetal abdominal fluid

(Table 3.3).

¢) Serological Findings

Serum neutralization titres were determined before inoculation, 1 month post-inoculation and at
termination of the study. Sera from all animals were tested in triplicates for neutralizing
antibodies against NY93/C, and the endpoint dilution was read by indirect immumnofluorescence
staining. Results were expressed as the endpoint dilution, which neutralized approximately 100
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NY*93/C lasting till the end of the experiment (Table 3.4 and Fig. 1.

d) Conclusions
The data obtained during the animal study clearly show that BVDV XIKE-B-NdN represents a

highly atteruated virus. In contrast to wild type virus or the single mutants XIKE-B or XIKE-A-
NdN that show foetal transmission in-pregnant heifers at high rates the double.mutant did not
cross the placenta. BVDV XIKE-B-NdN as well as similar double mutants are extremely

suitable for the use in a live attenuated vaccine.

Study No.: B01 BIVI020 and B01 BIVI022
Table 3.1: Back Titration of Viruses

Sample ID Virus Strain Diluation Titre
la concentrated virus 107 TCIDsy/ ml
1 XIKE-B-NdN 1:4 107 TCIDsg/ ml
6 residues of infection (#1) 10" TCIDsg/ ml
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Efficacy and crossprotection study

Two possible problems have to be faced with regard to vaccination with attenuated virus mutants
BYDV XIKE-B or BVDV XIKE-B-NdN. First, there is a genefal problem conceming cross
protection between BVDV-1 and BVDV-2. At least vaccination with inactivated BVDV-1
vaccines did not prevent the transmission of BVDV-2 to the foetus in pregnant animals. Since
protection against foetal infection represents the major aim of anti BVDV vaccination, such
vaccines cannot be regarded to induce a protective immunity on a broad range. The question
therefore was, whether vaccination with live attenuated BYDV-2 can prevent virus transmiésion
to the foetus, Second, the reduced growth rates of BVDV XIKE-B-NdN might result ini only a
low level of protection not able to prévent transplacental infection of the foetus in pregnant
heifers. To address these problems, an animal study was started. The animals (2 groups of 10
animals each) were vaccinated either with BVDV XIKE-B or XIKE-B-NdN (intended dosage:
Iml of supernatant with 10° TCIDsg of virus; backtitration is shown in Tab. 3.5). None of the
animals showed significant clinical signs after the vaccination except for one animal of the
nonvaccinated control group with mild coughing for one day. Rectal temperature values were
below 39 °C except for one animal of the nonvaccinated control group that hat 39.1°C for one
day. Buffy coat samples prepared after vaccination were analysed for the presence of virus as
described above. The experiments showed that only 5 of the 20 animals contained virus in the
blood for 1 or 2 days at 4 to 8 days post infection (Tab. 3.6).

Table 3.5: Back Titration of Viruses used for vaccination

Sample 1D Virps Strain ) Dilution ___ Titre
ia. oo . concentrated virus 10°™ TCID s/ mi
1 KIKE-B-NdN 1:4 _ 10" TCIDsy/ ml
6 residues of infection (#1) 10" TCIDsy/ mi
3 1:11 I 10°"° TCIDsy/ mi
4 XIKE-B _ 1:110 105 TCIDsy/ ml
5 residues of infection (#4) | 10" TCIDsy/ ml
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Four weeks after vaccination, insemination of the animals was carried out. Challenge infections
were performed 60 to 90 days later using either 2 BVDV-1 strain (BVDV KE-9, heterologous
challenge, animals vaccinated with XIKE-B) or a heterologous BVDV-2 strain BVDYV KE-13,
homologous challenge, animals vaccinated with XIKE-B-NdN) (intended dosage: 10° TCID50 in
6ml: backtitration is shown in Tab. 3.7). From each group of vaccinated animals 5 pregnant
heifers were randomly selected for the challenge infection. Animals vaceinated with BVDV
XIKE-B were challenged with the BVDV-1 strain KB-9, whereas heifers vaccinated with BVDV
XIKE-B/NdN were challenged with BVDV-2 KE-13. In addition, 2 nonvaccinated control

animals were infected with each of the challenge viruses.

Study No. / Id.: BG1 BIVIO20 / BVDV Tit XIKE-B-NdN; foetal protection study

Table 3.7: Back titration of challenge viruses

Virus Strain Sample ID Titre (TCIDsg / mi) | Mean Titre (TCIDsg /
mi)
104+
1 1 05,1{} 104?94
KE9 5 1055%% . 1057
3 Fk
104,69
1 10552 1 04’76
KE13 10*’
i : 04,69 104,63
E | 107 10

Sample 1. stock of inoculate
Sample2: stock of inoculate returned from the stable

Sample3: excess inoculate
* Second inocuiation of KES, sample 2 wasn’t interpretable because of cell death.

** KHY, sainplc 3 wasn't interpretable because of cell death or bacterial contamination.
**¥ First inoculation of KE13, sample 3 wasn’t interpretable because of bacterial contamination.

The vaccinated animals did not show viremia or clinical symptoms upon challenge infection.
The challenge was successful as all non-vaccinated controls were BVDV positive (Tab. 3.8).
Only mild signs of disease were observed in the confrol groups. The white blood cell counts

were nearly normal (not shown).
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Serum neutralization titers were determined before inoculation, 1 month post-inoculation,
before challenge, 1 month after challenge and at termination of the study. Sera from all
animals were tested in triplicates for neutralizing anﬁbodics: against KE9 and NY93/C
(1456Nase), and the endpoint dilution was read by indirect immunoflucrescence staining.
Results were expressed as the endpoint dilution, which neutralized approximately 100
TCIDs and calculated by the method of Kacrber. At some of the higher antibody titres,

the used 'cndpoint ditution was not high enough. Against KES, only animals vaccinated
with XIKE-B developed low antibody titres startiﬁg about week 4. At challenge, all
animals had antibody titres, which increased considerably starting around week 4 post
challenge. XIKE-B- vaccinated animals had higher antibody titres then those vaccinated
with XIKE-B-NdN vaccinated. All animals developed about the same neutralization titre
against NY93/C four weeks post vaccination, with marginally lower titres in XIKE-B-NdN
vaccinated animals. After challenge all animals had high antibody titres. Fig. 2 shows the
serum npeutralization assay against KE9 (BVDV-1) and Fig. 3 shows the serum
neutralization assay against NY93/C (BVDV-2).

Analysis of tissue samples obtained after termination of the study from the foctuses
revealed that the material obtained from the vaccinated animals gave negative results
whereas transmission had occurred in all 4 control animals (Tab. 3.9). Thus, it is clear that
the established BVDV-2 mutants are well suited as efficient cross protective vaccine

virases .
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Conclusion
The challenge was successful as all non-vaccinated controls were BVDV viraemic and foetyses

of all non-vaccinated controls were BVDV positive.

Both isolates gave full protection under the present test and assay conditions. Isolate XIKE-B,
with the single genetic marker was shown to cross-protect against type 1 BVDV challenge n
terms of BVD viraemia and fransmission to the foetus after challenge. Isolate XIKE-B-NdN with
the double genetic marker was able to fully protect against a heterologue type 2 BVDV challenge
strain in terms of BVD viraemia and transmission to the foetus after challenge.

1. Isolate XIKE-B (type 2 isélate) was shown to cross-protect against type I BVDV
challenge in terms of BVD viraemia and transmission to the foetus after challenge under the
present test and assay conditions (n=4).

2. Isolate XIKE-B-NdN (type 2 isolate) fully protected against a heterologues type 2 BYDV
challenge strain in terms of BVD viraemia and transmission to the foetus after challenge under

the present test and assay conditions (n=5).

EXAMPLE 4
Establishment of N*™° mutanis

Further analyses of BVDV-2 mutants with N*° deletions. Different mutants with deletions in the
N*®-coding region of the genome were established. Initially, only true deletions or a deletion

accompanied by a point mutation were introduced,

A NP [C-term];
B:  [NPL-[C-term};
& NP 4-[C-term];
D: [NPPJe-{C-term];

B [N*)[Crtorm®]

In the formulas [N"°], represents the number of residues of the aminoterminns of NP™ that are
left in the mutated polyprotein amino acids, [C-term] is the complete polyprotein except for NP
(starting with the C protein and ending with NS5B), and [C-term*] is the same as [C-term] but
with a mutation at position 2 of the C protein (N instead of D). -
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GRsbsiond;he challenge was successful as all non-vaccinatgehagiiiRitess 7

were BVDV viraemic and foetuses ogall non-vaccinated controls were
BVDV positive. 5 Both isolates gave full protection under the present test
and assay conditions. Isolate ICEICE-B, Wlth the sm I%enetlc marker,

The: wayShodn © éb@Sg“rﬂ‘fW@@t RSt e PR e aopss oy wild type

XTI A0 %ﬁ%rﬁiﬁﬁﬁﬂ Xm«ﬂmeﬁoeweaﬁermaﬁemmlsmmaum for this
XEKE B- NdN with the

double genetic marker wa Iet fu
Fncinge e RAE) SR P B GETG SPAR ik SV pooding egion
are néfaSERjaaNG it mMiasietide e feiud/piter ahalllcild; ﬂraug; tolatd 999) and (ii)

the %#gﬂi%@ﬁ%sg late Wa% SQ}%W%(% ngl?n BEOJ)?%Q k%l:?& ?‘Rﬁéﬂ%&%ms with

viraernia an smission to the foetus after
caj si@};&kk&mgﬁmxmimr the present test and assay conditions (n=4). 2. Isolate

o 5 FIbENRS Riecluehiimbraiecied.aonln shhaiptainnues R ded it
allen

e strain in terms of BVD viraemia and transmission to1 h
cithetheowserbi¥On a6 E BERINS PrASCHPHERE Lo AQUSLF BHUGRAoPIacing the

majo%a@ oF thA WP B A2 Ofrriablishyneas afibly BIOLHS ranslation and generate a capsid

protein with the correct amino terminus.

[ NF]p-[PS]- [C-term]
wherein PS is ubiquitin or LC3, C-term is the complete polyprotein except for NP (starting with

the C protein and ending with NS5B).

The growth rates of these mutants were more similar to what was determined for XIKE-A. It
even seemed that the two RNase positive viruses according to the formula [ NP°]5-[PS}- [C-
term] named V-pK87F and V-pK87G showed no significant growth retardation at all, whereas
the RNase negative counterpart V-pK88G once again was somewhat hampered in propagation

but to a lesser extend than the formerly descirbed mutants.

Further examples of NP deletion mutants may be:

MESDEGSK...

MELFSSDEGSK. ..

MEILFSNESDEGSK.. ..

MELFSNELSDEGSK....

MELFSNELLSDEGSK...

MELFSNELLYSDEGSK...

MELFSNELLYKSDEGSK. ..

MELFSNELLYKTSDEGSK.....

MELFSNELLYKT represents the aminoterminal sequence of N'™ of the BVDV isolate

NewYork93/C.
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Further analyses of BVDV-2 mutants with ND' deletions. Different mutants

with deletions in the NPm-coding region of the genome were established.

InitiaIIy, only true deletions or a deletion accompanied by a point mutation
d 25 A [NPM-[C-term]; B: liNIPM-(C-term}; C

[1P114 term] D: [N"16-r-term]: E: P 14-[C-terml 30 In the Tarrlag 05377

[N% represents the number of residues of the aminoterminus of NI'm that

are left in the mutated polyprotein amino acids, [C-ternil is the complete

It TRy Ab0 fesl FRERERD T S RS ARG P IHEnes SRERAPCA P eiseRh gauRtions. Especially

thesaRl PR dente mﬁah%m&ﬁ][&b@rpeé%%m&w%e&&t to be functional.
position 2 of the C protein %N instead of D)

Therglssg tho BABRISHIESS FOSRDOESA, %ﬁ%@sgﬁom%te% the filervataers of the
amiﬂﬁﬂa&ﬁm&ﬂdﬁﬁmﬂﬁmbiy tatuerethy dinasalaf wilsl Wmaﬁﬁﬁaéi@éihl&mgcs Below,
ase n atl mutant XIKE-B. There are tw% CPOSS'?&? ex anatlorif %{mposmble

?lnacfjnﬁ peng%rﬁvcs %er\l/?rcﬁsmfr%n SEqUENnces ot variabie 16
vargt:ms mmmmém@ﬁmary for efficient translation initiation

BV%W&@}&%@%R@J Tayzekavri99Rrand (i) 5 the fusion of additional

sequences to the aminoterminus of the capsid protein interferes with
‘gggjp%tem function M- EMYERIB&Her growing NI' deletion mutants, a
BVEREQTd set of mutants was peveraeerwith either a bovine ubiquitin gene
fragment of the boyi -%sequence replacing the major part
%yaﬁgw ‘gene. These%%%&t&%j [ow efficient translation and generate
BD¥ ¢&fasid 10 protein witMEBNIGFELL BETTINO terminus. [ NP1122-(PS]-
[C-term] wherein PS is ubiquitin or LC3, C-term is the complete
polyprotein except for NPr (starting with the C protein and ending with
Thus SBBY. v dfielgrevathplatwsoitheds METEARSWdfetamode similar to what

)%Lsgg E]Ined for KILOE-A. It even seemed that the two RNase positive
viru Oé cor gto the formula [ N')22-[PS)- [C-term] named V-pK87F

ME&WN\ZRSI&B[KB@EBwed no significant growth retardation at all, whereas the
cqunterpart V-pK88G once again was somewhat
ME, glwn@%z%%gz prop gation 20 but to a lesser extend than the formerly
MEHBRdtb¢dShdtamtsnEurther examples of NPrn deletion mutants may be:
ME%%—' _g}/IEL -SSDEGSK... 725 MELFSNESDEGSK...
1 I.ID 8 ... MELFSNELLSDEGSK...
MEMBVEINHPENSODEGEK... MET ESNELLYKSDEGSK... 30

MEM% ##J((;[LSPE SK... MELFSNELLYKT represents the

aminotermi guenceé of Wm of the BVDV isolate NewYorlc93/C. WO

MERDOBILLIROIPEIFERZ0(5/005377 62 It may also be possible to use
ME lf};gtrf 6@5 equence with one or several mutations. Especially the
natura ?/ ccurr g variations as found in other pestiviruses can be

MERNpepsiicCherfulpctional. Therefore, the complete list of the testPd or
Bé@&)g nts with the different parts of the aminotenninal end of Ni'm
ME. iﬁgh’é?g equwalent sets with amino acid exchanges. Below, 5
MERYIWRL - eReJppREmilthe respective sequences are given for several
M@Wm%the ossible variations are not limited to these examples.

I 0 ‘MELFSNEILYKT BVDV CP13:MELISNELLYKY'
MEZBEMBH}’MIMELLYKT 10 CSFV Brescia:MELNIIFET, T,YKT BDV
ME%% %@E 7 _Thus, these variants for example may.include:

It PR HS - WsMC- -term];
MELITNELLYKT- [PS]D-[C-tcrm] _
These formulas may also have [PS}; i.e. PS may also be one of the PS as described herein.
Sequences belonging to the NP™ protein are in italics. Amino acid exchanges with regard to the
sequence of BYDV NewYork93/C are in bold.
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15 MELLSKII'Sjo-r-temil MELISNE4PS10-[C-termi;
MELISNEL-IPSio-[C-term]; MELISNELLIPS]04C-term];
MELISNELLYWS]o-[C-term], 20 MELLS'NELLYK-WSHC-term];
N s Ly <1V S Jo-[C-term]; MEL/T-[PS]o-[C-term]; PCI/EP200S/005377
MEL/T/RPS10-[C-termli MELITIVE4RS]err-term]; 25
MELITNEL4PS10-{C-teim]; MELITNELL-WS104C-term];
MELITNELLY4PSHC-texml; MELITNELLYK1PS10-[C-ternth
MELITNELLYKT-[PS]o-r-term]; 30 These formulas may also have [PS]i,
FPuriher eSmiplysalzo bselond ofgtHy REraditeGeriBeukifershyic@ayaeneegiven in Becher et
al,, %85%[‘9#&816%&3%%}'5’6'@0@5%%%&%&% SeatBiNGqciggxchanges with
regard to the sequence of BVDV NewYork93/C are in bold. WO
"~ 2005/111201PCT/EP2005/005377 63 Further examples can be found e.g.
A RYHes RGBSR R e ARS 856 ON1HRBGNS DN BRI IR Gh% 8l Metdd3tie (residual)
Virology 311, 96-104) or by standard sequence data searches. 5 A further
S s T R e S N ek T S (8yfelpevego that
genthady adicheaiplcasahpiende. dihd thefmmunbie whinos afihedapsiddibetaifiellows:
The PS leads to a cleavage that generates a functional capsid protein.
The configuration of such constructs could be as follows:
[N"[liesPSIespoatkrm] 10 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 leading to processing at its own carboxyterminus like e.g.

PS: Rietrstgoig eh Sam A8 ohiirrirerd fees Brifens) Geserdipitohial Atidefined herein
or Qﬁd@&@@rﬁi%rum ﬁéﬂ Y e s9n5y %ﬁrﬁ&é@g@tﬁﬁmmaﬁp&&tmlgg éls like e.g.
. VIr or the correspondin rotease qf other allClviruses ter 9, .

intel 4N 81 o U LGS GO GBI PERTE BUSEth i I Gyiruses or
aphtosing e, P8 Sacrgbituiminertbigliff dienby atiantemntke passilersingeriaee RS of other

.ens t] r i i id protein. .

el S R e T 000 e PSICe LS e,
Whenepirere 38 e hescarsreh@erficliffereas yrripniiatyie preidinsiasdchg BS #isures the
gendRaSNGfraeiznat shiledathansigtion IORRedRYAD M Hame 3R 2Qing a PS

codon. As an example we established a viahle CSFV Nvw deletion mutant =
consfuchyaihiAgsAbIRAS (RBEepEhe i) EEpUCRAR - IEPeeiAat in viable
mutesNE lonp ukatienteilogkihgribésprolenlyta activislafithespigliaity?on in frame stop

Rtimenapf et al, (1998 h@\lls blish tggg{f; ification. of the active si
cosq B ST OIS R A AT i, SHE s L s to e
formaidids (glutamic acid at position 22, histidine at position 49 and cysteine at
[P %gpg 6 e conserved for other pestiviruses. Thus, exchanges of any

amino add expect for serine or threonine for the cysteine at position 69 will
result in destruction of the protease activity. Similarly, changing the

Esp&iut@rwld@tm&ias mm&cgﬁpwa&aygr_ﬂwgrw&%ﬁﬂ;@dﬁw%Me protein.
pl’Ot ase un new a 0 acld IS as I’tIQ acid imilar, mQSt Imn t

RUT S At PACHRUTCHE TSR B0 b AChge W resdies of the
proteed 5ot 1IN OB PREOENODRY rebpbitnte natine sacidd (gubetid-abid et @bsition 22,

.current Protocols in.m ar,bi . New York : Greene Publishing.5
hisi Gl S bl  AR BONESHL HOIARY. JOF el SHASCEITHE G B Rscs. Thus,
exchBrgrinefviml aiainrh daidienped fevienng onthrogeind/for ihesexstcin@@t position 69 will
resull 4 3addnBioR SEIRE Prorekdii i Mty Rt - Ln iyl Hel g1d88m: Ea B osition 22

... Characterization of border disease virus isolates: evidence for the o
will most dikely SPHl B (RATITHAHOE SpEGEARAIMUINESY Shi B HeRIARAS2oiA g agRprtic acid.
Simi2PF (AdsPP0ot Q8. ckdHak @8 gt SosiiliamsilKidad W eikanieds frotare)Xu,

M.Q.1998. Modulation of Protein Splicing of the Sacchararnyces
cerevisiae Vacuolar Membrane A Wase Intein. J. Biol. Chem. 273: 10567
- 10577.Donis, R.O., Corapi, W., and Dubovi, E.J. 1988. Neutralizing
monoclonal antibodies to bovine viral diarrhea virus bind to the 56K to 58K
glycoprotein. J. Gen. Virol. 69: 77-86. Fuerst T.R. et al. 1986.
Eulcaryotic transient expression system based on recombinant vaccinia
15virus that synthesizes bacteriophage T7 RNA polymerase. Proc. Natl.
Acad. Sci. 83: 8122-8126. Heinz, F.X., Collett, M.S., Purcell., R.H., Cold,

B.A., Howard, C.R., Houghton, M., Moormann, R.J.M., Rice, C.M., and
Thial H -1 2000 Eamilivy Elaviviridae PP QEO0_-Q72 In* \Viriiec Tavonomy/
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20 genome organization and polyprotein processing of a calicivirus

studied after transient expression of cDNA constructs. Virology

276:349-363. IVIoennig, V. and Plagemann, J. 1992. The pestiviruses.

AGY 2¥EHS RS- 41: 53-91. Paton, D.J., Lowings, J.P., Barrett e dpd 39865377

Epitope mapping of the gp53 envelope protein of bovine viral diarrhea

virus. Virology 190: 763-772. 25Pellerin, C. et. al. Identification of a new

group of bovine viral diarrhea virus strains associated with severe

outbreaks and high mortalities, Virology 203, 1994:260-268. Porter, A.G.
Reféd98). Picornavirus nonstructural proteins: emerging roles in virus

replication and inhibition of host cell functions. J. Viral 67,6917-6921. WO
- 2005/111201PCT/EP2005/005377 66 Rtiggli, N., Tratschin, J.D., :
AusgothwBiveret\l,, Mo@eiibHgriosels inHoteerar KiglogsURevie¥iaddd Greae0Bublishing
Ass@ﬂ%%@ﬂb%ﬁ%?—fﬁ%é%c‘i’éﬂéﬁ.if@@ﬁ%ﬁﬁéaw cellular antiviral defense:

evidence for a’novel function of N(pro). J. Virol. 77:7645-7654.

BakBRimenag Bodians i dibeisanfushh raneiMid Abh.-Tel 9961 Abder monali 449-1453.
protease of 5pestivimses: identification of putative catalytic residues by
Bechite PlirBctad, vt dgeme 3is!. ) TVieh [HR: PB4 Ab5dier Blaresiaishtibn bitgeder disease
. G uss, J.H. ' - _ ' A Q%ﬁﬁl oo
ms@ﬁﬁ%%%%it%ﬁ%ﬁ%ﬁ%%ﬁ E%C%?é . g%:%%gg-ﬁ%&%gﬁnel er(,)%s,g%n.us PesIvITS.
VirdirgydOR1IB&MH:-286Schneider-Scherzer, and H.-J. Thiel. 1993,

Identification of a structural glycoprotein of an RNA 10virus as a ] .
Chopg ot MNdlie@ss Eched SEPMT6d-1 179 LattbibbcS Matrlatiorof Fgotein Splicing
of tHY@niatisrohyelectdakiGdoniogs i Mabaisatos yAVRPaedhEoldy JpBhaCHanbav3: 10567

rator Ild Spring,Har ew Yor Shirk..R., Mevyers, G., ..
- 100 PRl S PR e o B iresional dtibadis o
bovipelyiprbiginhSleavadéndite thethideiv d8togivteprstctmd hisoleGealpS/PTHESN

of classical swine fever virus. 15 3. Virol., 67, 7088-7095.Thiel, 11.-S., .
Fuersti IR ntaish, S8 B igangicronpraniop s¥biviusaesd Arierggibinant vaccinia
viruMEN Q8 Se Sk FRhh e KTTORNR phlyBeddanieye. FNAML. Acad. Sci. 83: 8122-8126.

(Lippincott-Raven, Philadelphia), pp.1059-1073.  1L-L, Stark, R.,

Heind/ @End; dletRimenBpfedl. SRNEbySrid,G. AQ Howiod) CHRISkwgiuen, M., Moormann,
olgeular, POsii Vijons Ivir, YHOL 65 0z 070 To. W
R‘J'I?’?og‘%ng‘% 2%%%?%%%1%1 T Dé%l\%)ozfé%%%w él%vé%féﬁ#ér% Hofrons 1o Virus
Taxqgomy1 698 . RgesretdwiReice Moiaacle 4ddt-prothiRiaber Hrblik.néds.). Academic
Prest€GiirBtfar viral replication in cell culture. J. Virol. 72, 7681-'7684.van

Rijn, PA., van Gennip, H.G., de Meijer, EL, Moormann, R..1. 1993.

HulsE pitovie Miapping. oNewbitin &Egleprasain BlidkhagxehdigreopitusisFaing classical
. Brescia..J. Gen. Viral. 74; 3-2060., Wej E.. Thi 3., He . .

swing 187G Aisher S LA SR e MLl o T Bt iy 200:

558-36iibodies agaist bovine viral diarrhea virus after pretreatment of mice

with normal bovine cells and cyclophospharnide. J, Virol. Methods 24;

Hulsts A4 Fifsehiannioss Sapimanp2 5 8. rbiteraps, diripemnang, BrdM. 1998.

InactiNa@dn e dad BOGQ) RESiYifSoUyepideie Wbk dnicesine y&akizings results in a
antibodies for ar o% G%ﬁlﬁ%e-linked heterodimer. J. Virology 64, -

cytopghopenE oyl YHRk 131 ST BUT/EP 20051005377 67 Weiland, E., Ahl,

Ki, §t 28 Bre MRG0 }D&%!m'féi# %@9&&1&%%%% 30 EBBuish between

glycoprotein mediates neutraliZation of apestivirus, hog cholera virus. J.
pseadfirdlingy @eiBely s sdissase)\vifdrsied aad. Sesiparibigs, Sfadmry Microbiology
28:144/8kand, E., Meyers, G., and Thiel, 1-1.-J. 1996. RNase of 5classical

swine fever virus: biochemical characterization and inhibition by
KunkérusnautralizingRuienoclandl Rntbodigsud. \IF8T. ReBd2aib& Hicient site-specific

Wiskerchen Belzer, S K..anq/f I ttﬁt\)/lz% £estirus gene
e ?(np?rséss‘sﬁlo%?ifﬁ/é%ns?%&&gﬁeﬁg ucegot%fe ho m%%'?/%réa%zﬁr%a virus large

open reading frame, p20, possesses proteolytic activity J. Virol.
65:45084514. 68 Amended CLAIMS: 1. An attenuated pestivims, having
at least one mutation in the coding sequence for glycoprotein En' and at
least another mutation in the coding sequence for 14", wherein said
mutation in the coding sequence for.glycoprotein Enis leads to inactivation

of RN ase activity residing in Ems and said mutation in the coding
caniiance for NlI'm leade ta inactiviatinn of eaid 2 The viriie acenrdina to
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6. The virus according to claim 4 or 5, wherein said mutation in the coding

sequence for glycoprotein Ems is a deletion or substitution of the histidine

at position 349. 7. The virus according tb anyone ofclaims 1 to 6, wherein

s@/d medatigp(s) in the coding sequence for glycoprotein Enis grg lacateh <.y

in the nucleotide sequence coding forgghe conserved Ens sequence

SLHGIWPEKICTG and/or LQRBEWNK.HGWCNWFMEPW. 8. The virus

according to any one of claims | to 7, wherein said mutation(s) in the
Ktingl M 586L0 PR AR AT E SRR DY A, fA hathogencse
und CRGINEdOEIbE eansepvaskEvamsdauenantBidd GRWREKIE, dhdfarztliche Hochschule

RFTEWNICHGWCNW. 69 9.The virus sequence for glyco for the

BHEeREHE s to anyone of claims 1 to 8,n said mutation(s) in the are

mﬂéﬁ%‘iﬁ@%ﬁé Indhgnuglaotde seavence SHBRIESTAbIOEy, eds, Knipe, DM.,

W. "zi 10. The virus acco |._to anyone of dniraq
& HovdewFeMbinGéineatitandh fHdladelmirdeepicite! rleifl g MA-,
and ASiRgiEMIstiopoCAtRdinthe sOBRRAGY SinseRvaNoB S Yy GIMREKIGhe viral
or RHEWNKHGWCNW. 11. The virus according to any one of clRims 1
N@@@?%Né%iﬁesgﬁi%ﬁéﬁgon(s) in the coding sequence for NT' lead to an

Moy S e R TR i I et R B B Rconde soquence of the
genquodyjiiaig icholeevein & mojnesERts e 36Imber of amino acids of the NPr

present in The polyprotein; and wherein [PS] relates to a. processing
Meyergiia) §é?é@i§&%nﬁﬂ¢e8§%wp%ﬁ%?§ﬁhmeﬁﬁm%%%%1,

.NEDD8, GATE-16 or GABA(A)RAP), Intein,.picomavirus idoyi
UG 188 fgp(ﬁ?'reéﬁﬁﬁ%r??ogr‘r %Zil%v |sge(é{;a§%§?vglr?§?}v; orem L%ﬁ&rg]oay ge =

attel0ICh IgaRS thas Do eragessing signal is present, or "Y" may be -1,

which means that a processing signal is present; and wherein. [C-term]
Meyesdates tqibe, compirishay U, palyiprotEid o)x&eflifomdler’, RubindlpRiihg Beeovery of

~_capsid (C)-protein and any other piutein_pr in the vi Lﬁoﬁgmega tucts. T
cﬁoﬁ?&ﬁﬁﬁ? AT @%&%ﬁ%ﬁaﬁcﬁ%{g’g{eﬁ W%%%%ifvﬁﬁ%: 0. then X" 180
Virdig 12,8G0e8h683n0 NPTh specific amino acid or 1 to 12 amino acids of Wm
ecte present), and wherein if "y" is = 1, them "x" is Q to 168; (means n ¢
Meyker: Spediielafive abr Bimensel Tod WinSlasticebFviss f5Ys pralsnkecovery o
infeckibud Rk wéy'f FRECQIING it 'iaétﬂégéﬁ?fhﬁaid@uéaﬂmb'h {oin d&tepaﬂﬂd ’ @f]@ic swine
sequence, fo 1, encoded polyprotein as characterized by the
feveriitthidg gﬁ%\gzﬁégg%égﬁg[o-temi.] 70 13. The virus according to claim
My OOIRIRIE ERLIHANPLINLAACIFARING, SA0USAP JOBP HEASHAAP disease Virus:
entoded polyprotein as characterized by the following formula:
; . pﬁw@g > T0L ! . on of
genquera S Siaione ATy Bt R RES afintisdtisspedied i dgnpiciipression o

CDN%}co%uI{g%yggwcﬁ@gggﬁaim 11, wherein said mutation(s) in the
or

coding sequence Pm lead to an encoded polyprotein as

Moeahar aviqridedabyniaenfallansagTivepeddviihied ARS)GAE Reardl 158-The
virus according to claim Il, wherein said mutation(s) in the coding
Patoselioricevfoes, 1.P., Barrett, A.D. 1992. Epitope mapping of the gp53 envelope protein of

bovine viral diarthea virus, Virology 190: 763-772.

Pellerin, C. et. al. Identification of a new group of bovine viral diarrhea virus strains associated
with severe outbreaks and high mortalities, Virclogy 203, 1994:260-268.

Porter, A.G. (1993). Picornavirus nonstructural proteins: emerging roles in virus replication and
inhibition of host cell functions. J. Virpl. 67,6917-6521.
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NPR' lead to an encoded polyprotein as characterized by the following
formula: [NPr]6[13S)0[C-term] 16. The virus according to to claim 11,
wherein said mutation(s) in the coding sequence for NPrn lead to an

e rotein as characterized by the following formula; .
[l\rl‘lg%?fgépﬁg%@-terms], and wherein [g-term] is = [C-term] whagf:ezl‘ﬁE})r%(}%séogssw
C-protein the amino acid at position 2 is changed from D to N. 17. The

virus according to claim 11, wherein said mutation(s) in the coding

e d TRy Jd2 o tehHis & e St povisrstnik &s-dhelmarsyidbd by wranerfield, A.
260Bowingsfemawiaz P¥niidl Sllddesrlandnnerin Ro1is-selesi et #QR for a novel

the. f ubiguiti The vi ding to-claim 11,

R LRI T E BB US3ha wherei mutation(s) m the coding

5 .) lgad d.pol ' teyized b
L STl N e A e R

rom the group consisting
pestivinpssjodeatifieatipn of PUAEVE-RBIGIGCeRkdnsE MEiRSYSed @wérpehesis. J. Virol.
M4 SN4HP S]o-[C-term]; MELFSNE-UPS]cr[C-term];

MELFSNEL-[PS]o-[C-term]; MELFSNELL-PSicr[C-term];
Rivfifeh ifNE| [0fd35J0-(Giianss], ME| RaNELkY 18-FS]088-®ibdising of the evelope

MTELFSNELLYKT-[PSJulC:term] 19. i cording to claim 11,
TSI Eart S et BV e B LAt JHES: R. Star, B
Schodidg-Sebuercenib Nk (Hhishd 9 ddentfickbpolypsateins glycoprotein of an RNA
viRAACIAIERA A2 SOIRYI3 6EIPRER0 P the group consisting of.

MELI-RSJO4C-term); MELIS-[PS]r[C-term]; MELISN-PS10-[C-term);

SaibbRNE (RSReHC warmi MizkiadNEH REolecltaleBhing: A Laboratory Manual Cold

MEL‘:%%E%#}ES 04C-term), MET ISNEIY-[PS]o-[C-tennj;

SPie Yerber b PR (ool E SRR AL TONEL Y 91T 88 0-[C-term]; 20.The

virus aceording tq,claim herejn.sali id virlsis BVDV, and wherein .
Sl R B e B aE 3 A £ B e Bhuyproein
Clensigsrsite bracehaiapreltaecieb| eekvnusidelectegiotsmn tfeclgssiogl swine fever virus.

I, ?ﬁ@ﬁiﬁmgﬁfé-%&n*ﬁﬁ%?ﬁ:ﬁ?%&%&%% 'dcﬁﬁgi[%ﬁ%@éﬁ?ﬁg WRi1996. The pestiviruses, In

 MELITNE-R)Sk C-te‘%rg; MBL él; o
Fiqll, RBE P LR, R IPREEL VoD & liriey, PM.  LippincotRaven,
PhiVHEEIpRNE; lob Y 659138k [C-term]; 72 MELITNELLYKT4PS]r[C-termi, 21.The

virus according to claim 11, wherein said virus is BVDV, and wherein said
Thiplthtidn (St i, cHtilrdeueRtmdorMPL |dadvoyars.eficdd®®d. Hog cholera virus:
mdRUYRH Ae:chaag faliqwi

pria—{P%SB]%c})[g)M EJz[%{g?Efﬁgﬁ]%%@ﬁd whépégi’j%gi-?tg?fn e M)
Tratdosis N D thedsen roleRutha aRina @ g Rt RASKIOR 2 isoehanaet ik Wver virus

N. 22. The vitys according to céga' 11, wherein said m%ﬁtion(s) in the _
o ROISBATONER 5 TGP RIS H5rt UL GRLERDOY B RO FRIrS. J. Vil 72, 7681-
76hema®tigni 24 byath@dotipy G- fardddéer, E.J., Moormann, R.J. 1993. Bpitope mapping of
envelope glycoprotein E1 of hog cholera virus strain Brescia. J. Gen. Virol. 74: 2053-2060,

Weiland, E., Thiel, H.-J., Hess, G., and Weiland, F. (1989). Development of monoclonal
neutralizing anfibodies agaist bovine viral diarrhea virus after pretreatment of mice with normal

bovine cells and cyclophosphamide, I. Virol. Methods 24: 237-244.

Weiland, E., Stark, R., Haas, B., Riimenapf, T., Meyers, G. and Thiel, H.-J. (1990). Pestivirus
glycoprotein which induces neutralizing antibodies forms part of a disulfide-linked heterodimer.
J. Virology 64, 3563-3569.



[N7"]22-[PShiC-terral, and wherein PS is ubiquitin or LC3. 23. The virus

according to any one of claims 18 to 21, wherein the [PS]0 is replaced by

[-n]b and wherein said PS is selected from the group of consisting of

QUL , SUMO-1, NEODS8, GATE-16, GABA(A)RAP, /Mej :

gﬁ@?ﬁ%ﬁt‘g C, caticlovirus 2A, and g5 of rabbit hemorrhagic |slé%025e/%5377

vinis. 24. The BVDV according to any one of claims 4 to 23, wherein said

BVDV is selected from the group of BVDV type 1 or BVYDYV type 2. 25. The
Welensy Bre bRl t SRS dhe ofdlaithsts #5994 HiHe i td Bobt second envelape
glySSHeRRP Adaia-s R HRIM%R of a frainag! Megiahthereohs. 26. Virology 66, 3677-
368 omposition comprising the virus according to any one of claims 1 to 25

fid a solution. 27. The composition according to claim 26, which induces

w0 O 0 O8AR RAVAMAR g, Hrefkrd 8, SATPRRIISALI. 1996, RNase of

according’to claim 26 or 27, which is a vaccines. 29.'The composition )
classicsbreninstdayey viresobipdiengiod hasciriraion aadd isbibibeaitn Timpaputralizing
moSURBLSES BLAiaNT- WNseiany: asraptable crozier or excipient. 30, LTse of a

virus according to any cm; of claims 1 to 25 in the manufacture of a va=ine ,
widfbsthenphpeaxis, ap it freath@siicof, vpeStivids iBedtions 3knt)sepedsaion: the first

VDV according to any one of cIRjrns 4 to 25 in the manufacture of a

PO ARSIt i o B YA G On 0. possesse

proteobidicaagidtmbEtule CothPisibbithe nucleic acid encoding a live
attenuated BVDV according to any one of claims 4 to 25 or a variant
based on the degenerative nucleic acid code. 33. The nucleic acid
molecule according to claim 32, wherein said nucleic acid molecule is
DNA. 34. The nucleic acid molecule according to claim 32, wherein said
nucleic acid molecule is RNA. 35. A method for attenuating a pestivirus,
characterized in that at least one mutation in the coding sequence for
glycoprotein r and at least another mutation in the coding sequence for
NPm is generated in a pestivims, wherein said mutation in the coding
sequence for glycoprotein Ers leads to inactivation of RNase activity
residing the Ens and said mutation in the coding sequence for Nvm leads
to inactivation of said NPm. 36. The method according to claim 35,
comprising the following gimps: a) ivta.e transcription of a. wild-type
peslivinis nucleotide sequence into a cDNA.; b) cloning said cDNA; c)
nitrom ..n mutations selected from the group of delencms, insertion
mutations and/or substitaticni mutations into said )NA, wherein said
notations are located in the co sequel= encoding glycoprotein Ems _. the
protease d) incorporating the cDNA into a plasmid or into a DNA virus
capable of directing the transcription of pcstiviros cDNA into RNA in vitro
or upon infection of suitable cells. 74 37. The method according to claim
35 or 36, wherein said pestivirus is BVDV. 38. Use of a BVDV according
to any one of claims 4 to 25 for the manufacture of a medicament for the
treatment of disease caused by BVDV or for the reduction of symptoms of
BVDV infection such as viremia and leukopenia and/or pyrexia and/or
diarrhea. 1/103PCT/EP2005/005377 SEQUENZPROTOKOLL <110>5
<120> <130> <160> <170> SEQUENCE LISTING Boehringer Ingelheim
Vetmedica GmbH Attenuated Bovine Viral Diarrhea Virus Case 1/1716 12
Patentin version 3.1



(BVDV) 10 <210> 1 <211> 12332 <212> DNA 15 <213> Wildtyp BVDV:
XIKE-A WO 2005/111201 2/103PCTIEP2005/005377 cttccctgaa
tgcaaagagg gettccaata tgccatatct aaagacagga aaatggggtt 2520
attggggcca gagagcttaa ctacaacatg geagctecce accaaaaaaa tagtggattc
2580 catggtgcat gtatggtgtg aaggaaaaga cttgaaaata ttaaaaatgt
40 agagaggtat ctagtggctg tgcacgagag agccttatca
accagtgccg agtttatgca 2700 5 gatcagtgat gggacaatag gcccagacgt
gatagatatg cctgatgact ttgagtttgg 2760 actctgccct tgtgactcaa aaccagtgat
I aadybglamietet ARSEra G ciathiag J550 185 B0a0RE iR che tednattratmen for
slygpogtagact gatacaaiaguanlecacenioA880haeaaRcean.0a8s 8aCHOY, wherein said
muiafacaa tgt caat{éa ggaca tatf apgaa ctaccggeatt %&340, tcage%gaga .
Aaatggigtaee F&a e 3%@ %tgﬁb%ata EP4 SR HRRREE0 9 fgase activity
msi@g@@'&mamm@m@@@ﬁga atagcfagdtiteadoiatggaestiis of said
NP3060 caagaagtgt aagtggtgtg gecatgactt cgtcaactca gaggggctac
cacactaccc 3120 aataggcaag tgcatgctca tcaacgagag tgggtacagg
tatgtagatg acacctcttg 3180 cgataggggt ggtgtagcca tagttccatc tggcaccgta
2. a?gigta@aaia@ﬁ&egtcw g&ﬂgwgﬁﬁ@{iﬁ?ﬁgﬁﬁh@tﬁ%{%%ﬁé@?ﬁ&%wg% of
ccitgca geccagetga agtgatagca.agtgaaggac cagtggaaaa
de}cggﬁ&’g%ia?& aé’é‘ff&g% a&f?{:%ﬁé‘iﬁ%%g%g‘ (e aat aagtattatg agccaaggga
ccggtacttc caacaataca tgttaaaagg 3420 ggagtggcaa tattggttcg acctggattc
- tgt C t acttcEcaga 3480 gttcataatc atagcagtgg tcgcettgt
> ggggggﬁ%% t%?tp‘fégtgﬁ goetttigat %%chgta%a%ca% £ tc‘%ga&%%?a%é are

dele‘ﬁé’!ﬁggtgct ggagtgaata ctgaagagat 3600 20 agtcatgata ggcaatttgc
tgacagacag tgatattgag gttgtggttt atttccttct 3660 tctgtactta atagttaaag

4 o9 actggc gaggaaatgg attatactgg tataccacat 3720 ccttgtagcc aaccctatga
 aalCRUBLAUHAR hRRAAG DB80ABRL D ibmgecige = Sovine
viral igeaiteaeiycfBRYAGCa aagtgctatg gacccatgct ttottctcgt 3840 gacaggcegta
gtggctgttt tgatgatcgc tagaagagaa cctgccacat taccactgat 3900 25
tgtagcattg ctagcaataa gaacatcagg attcctactg cccgctagca ttgatgtaac 3960
3. tgiticateg epaordinttyftadiiity . giciagcal atermag i) tinditagaiiagd@fdence. for
glycdﬁ%ﬁ;@ﬁ%gg AHqgaeke Ei‘t%gé&&%@gfﬁ}&%@&g tgg%iqaa%%a&g%%eggé%8oto amino
., aaaacatatc aaccagatgg aggtaccaga aatatctatg cCaagttgga gacctc §gc
ac’“dsfi%g’cgf’d‘g?t%tﬁtq@t% NE T FeEEaRage Ratdccact aattgggaca ttgacttage
4200 30 aggcttcctg ctgcaatggg cgecageagt gatcatgatg getaccatgt
_ g tt 4260. tttgactctg gtcatagtcc tgcccagtta cgagttatct aagcetttact
R e e S D A e g nce
glycoprietitBgais agaletioptior 4380 uttialyhe Matidgat aatdandd@gce agtgtaccta
tttccatcaa ggcataagag 4440 tggaagcagg ccagatttca tattaccttt tttgaaagcc
gtgttaataa gctgcatcag 4500 35 cagccaatgg caagtggttt acatttctta cctaatactg
7 gdAatiRseseREng et Yotmidate GrEberRsy datuRiialy) in the coding
sequeagCdantfilyctpiadg aE Calag CRead6 20 saicalassmiiaraliany CoRIAgHER the

! aatgt aaa ?V?J' ?Eﬁ?ff a 4680 | nggagagcga agaatttgat
conse{éggé}t?a?aaég?%egégtga%%%a a gaagcégg?nii%fg‘ ; i 8%&5&’8’@“%?‘”-

aggaaatata cggggcaccc aaggtgatca ctatcataaa 4800 40 agctagtacc

Y ocant ga gccaagcgég}ggi@aggtgt g AL ;?:Eggggeg;;m%gagg%ccatag%é [ fbe coding

Seq“%%@’g ﬁ%’&%@?&‘g@ot&@%ﬁ‘ é@é%a%ﬁ?%"é&%éﬁ&ljﬁ?& peding o thagansered

E™ 54080415106 RIY PERRg atal i (RIGEeAaIgIaaktaNicgccacy atgggecttt 5040
caggaaagag tataagggtt acgtccaata cacagccaga ggacaactct ttctgaggaa
5100 45 cctaccaatt ctagcgacga agatgaagct attaatggtg ggaaacctcg
gcgcagaaat 5160 tggcgacctg gaacatctag gatgggtact gagagggcca
gccgtgtgca aaaaaattac 5220 caaccatgag aagtgccacg taaacatcat
ggataagcta actgcatttt ttggaatcat 5280 gcctagaggc acgaccacta gggcacctgt
gaggttcccc acagcactac taaaagtgag 5340 aagggggcta gagacgggat
gggcttacac gcaccaagga gggatcagct cggtagacca 5400 50 tgtcacagcc
ggaaaggatt tactagtgtg tgagmgggcg}qg%c{ca gggttgtctg 5460 tcatagtaac
aataagatga ctgatgagac tgagtatggc atcaagaccg actcagggtg 5520
teccgaaggt gcgaggtgtt acgtgctaaa cccagaagct gttaacattt ctggcacaaa 5580
aggagctatg gtacacctcc agaaaacggg gggggagttc acatgtgtca ctgcctcagg

EAAD Aaaccecnact ttetteaate tnaaaaatert aaaanAactAan tecaaddactar caatttttaa




WO 2005/111201 3/1Q3 ggeaggaaaa actacggaac tgccaaggtc cgtcatagag
gagataggg ggtettagtc ctgataccat tgagagcagc agcagagtca gtgtatcag
gaagtaccca agtatatctt tcaatttgag aataggagat atgaaggaa  cactggtatc
acctacgcct catatgggta cttttgtcag cttcctcag 5 agctgcecatg gtagagtact
catatatatt cttagatgag taccactgt gcaattagca ataattggaa agatacacag
gtttgctgaa aatcttaga gacagcaacc ccagctygaa cggtcacaac gactggtcag
aaacaccct catagcccca gaggtgatga aaggtgaaga tctaggtagt gaatacttg

. @A RGHREIEAR0S %ﬁmmquﬁtg Hglicge &) 83%; 1 the
s@%ggggquc Aalidagmgqcta a tacaactct ca gg aa aaccca coding
cttgaggg g%?%m DRGisRRGE Sequence coding
atgceattc acttaagaga atggcagtca caatcggaga gcaagcccag cgcaggggta 15

‘-;..1;;' NIGUE 058 (ohs o
1020t ca ggtagqtact ata aaacagct tca ggtcaa ttacgaccta
ctgc(:;gﬁg cce agﬁfé%%% 8@5 %a%{?i g“lgeat Tt sratgaEEteg in the coding
W cagettga@ztzgaggmdumamm&@iﬁmd B™ sequence
RRIBAPESHEyaccyatcace cagaacceat acaactggee
tataacagtt 20 aattccagt ctgttcccaa agatcaaaaa tggtgaggtg acagacagtt

cacatatctc aatgcaagaa aattaggaga ggacgtgccg geataigtgt ggatgaggat
11.ctagtagtoiguateteiglin ain gattgsnecgh abieag Qﬁigmagﬂ&i%&"@%ﬂﬂ&ahon(s) in the
_ oo@gg%am@a&wmw%%%&ﬁ&é&%ﬁg%% ] b(;,{tfnc following

fordiagcagaca ctitcaaaaa 25 catgattact gac cacttgaaga ccacagg
gaggacacaa gtttgoccca aacgctataa ggaccgacgg caaggactca gagttgaagg

gggagacctt gataaatatg tggacg @Y eBBheigstteniaacaag catcaaagtc

caag¢tghariaggtcagaga ctcccagtct acgaaggaag cattaaggag tatgtggata
agtttataca atcactaaca d§agaataagg 30 caggtatgga ctatggggag ttcacacggc

act®ie cham@ctmg@c wnmoﬁwmwmm@namﬁmm the number
e THAGE A0 figkatca atcttttcct
gga atacag agacccaaca agaggggagg aagtttgtgg tatatctgca ctagcaacat
Seetudeagaornssing fame thgpritageshsistiacoftabiquiting L3,

tgc&éﬁd@glgﬁl@l@@&gm&@‘ﬂaﬂ@@ m&tmmmt%&%g Wﬂg 3C, caridoviras
tacaagaGt qﬁ@@% acgg&ca a agtgcagcca
aaaccaaaac ccaatctcag taggtatatc tgtgatgctg ggggtaggefxnccataatgca
at (o a 40,aa ttetta accaa

agaaipls glaagcedan aadaac &1% g{x%ce%gl Q “g}’c"gmay be =1,

caacagatfa gctagtcaaa gagaacec Ctetant
ag‘é’%ﬁ%ﬁ% A %‘%W tb’@ﬁ%c aaaagaactc

oo LAt MRS 1 e %%%5%%*??9 %ﬁ%ﬁ%ﬁ%ﬁﬁ%ﬂ huding the
%ﬁg@g@%% t tgg’% iy S my@m@@mﬁm the

VS améawham caggtgtcct tgtggctatg agatgaaggc

gggaga;’ga;ég %%gc%%f aggﬁ;%%%%ggggﬁg e ngggg%ég?dag? 1 to 12 amino
8

Feuatitatt acaagggagt aacagctaag

gt ot Ca‘%fg%%?‘%a R o 0 1

12. ‘I’hev:rusmordxngtoclmm 11, thmmmdmﬁx&on{s)mﬁlecodmgsequame for
leaadwanencodedpolypromaschammmdbythafoﬂowmgﬁomzﬁa

[NF*h-[PS]e-[C-term]



tcttgtcgat agagattgtg caactataac gaagaactca gtacagttcc t gaagggttgc
gotttcacat atgacctaac aatctctaac cttgtcaggc t 55 agtccataag aataatttac
aagaaagaga gatccctacc gtgacagtaa c tgcatattct tttgtcaatg aagacctggg
gactatcaag cctgtattgg g catcccagaa ccagecgagg agttgagtct ccaacccacc
gtgagactag t WO 2005/111201PCT1EP20051005377 4/103 aacagcaata
agagatgaaa ggaaggggaa gaaagatgac aagaacggcc gatgagccaa attagtagat
lmagcmwrtga@@aasgﬂd@lﬂﬁﬁgnat@a@ia&am@m@ﬂml@é@ag@a@ﬁﬂce for

ataccaa 15 ataccaqct ggt aaaata cataggctca
Oqgg‘gga gac c%g}é g c&ég ’gé%%%c aag C&%gca AcAth a?t a}
aacagccatc cgttgatgaa tacaa tg%jaf@ ccgtagca 30 aatgttg_ata
tacaataaca aaggaatggt tgtectaac ggca 35 gggactgaaa aataactgaa

ceataglqCoheATR e AFnitions are as defined in claim 11.

14, The virus according to claim 11, wherein said mutation(s) in the coding sequence for

NP lead to an encoded polyprotein as characterized by the following formula:

INF®e-[PSo-{C-term]

15.  The virus according to claim 11, wherein said mﬁtation{s) in the coding sequence for

NP lead to an encoded polyprotein as characterized by the foliowing, formula:

[NFPLe-[PS]o-[C-term]

16.  The virus according i fo claim 11, wherein said mutation(s) in the coding sequence.

for NP lead to an encoded polyprotein as characterized by the following formula:
[NF14-[PSo-{C-term*],

and wherein [C-term]* is = [C-term] wherein in the C-protein the amino acid at

position 2 is changed from D to N.

17. The virus according to claim 11, wherein said mutation(s) in the coding sequence for
NP lead to an encoded polyprotein as characterized by the following formula:
[NP},-[PS];-[C-term]
and wherein PS is selected from the group of ubiguitin or LC3.

18.  The virus according to claim 11, wherein said said virus is BVDV, and wherein-
mutation(s) in the coding sequence for NP lead to an encoded polyprotein as characterized
by a formula selected from the group consisting of :

M-[PS]o-[C-term];

MEL-[PS]p-{C-term];

AMENDED SHEET



cacagcttat 40 agttagaagg cacaatatac gctgtgtgaa cactctaggc aggtaagaga
45 gaagttttac cttaaagcaa catagttaat ctggtgaatc aatagacagc 50 atttaacact
cggtiggact accataacag gggaggctga agigatgacg gaagaacctc agctggacca |
ccagtcaact tatccagggc caggagttaa ccctaaccat aggccttttg tcctaatcat
cggtaacaaa aagaatatac ggctgﬁgﬁ a(5%%aaacaac ggaagaatat tgacggttgc
tctaaaagag tacaagggga ccttt gaggaaaa ccacaacagc
aatgatcagg ctaccagatt ggttccmmm@mgrﬁ@taccacc taattggcag
tgtagatagt acagataaca caaagata g agtt agctggagca cacaagttac
aaaaaaacag ttattaaagt gccctc%%l:éﬂt St§Gtkcaag gaaactggga
-acccatcggg aggegtctca agatcpaecesiagasgcioaateiicga gggecactge
aaaagaatcc cggaaggtga gacatgaagg gaacctaaga tcagatcagc tatgcagaga
tggacacaaa acaatggcct ctgct@&%ﬁﬁ% " agtt tccaccaagc

cataagagaa cctgaatigc atgaagaagtaatyaanels-poatediatg atgaagttic
atgggaacaa gcaggctatc tagagagcaa gaacata agca ctga tcaaggatct
gaggaagggg cccaagaatg aga%éé@%% Jg%a accaa
gagtaatcca gtacccggac atgtagaept Sgetasangesiapegeasly ctatitgaca
' tattcaacaa agtgaagaag gtgacttt acaccaaa ataca aaggatatcc
agaaatatta tttcaagaga gaacatgd¥tiddg E%éiﬁ ta®hgaggggta
gtggccaacc cgacacaagt atgatatatg ctttctgtaa aagtacaggc agaatccatg

tgtg at cttt, ftctctg tgca gatatta at ggg acaaaa | o
g1 LN e Ay e e TR R wherein said
rag'at@gfﬁan daggﬂmmgagmgfgncﬂ%@adttoag eﬂomi&lgaalgbgn‘a’ams charactenzcd

@Q%ﬁgﬁa%@g&%}ﬁ%%%ggg cgggg{tiﬁ cgt.agetgegtac ctgaaaagaa

caggatttga gaagctggct atct aa aaca actag taaaagacta gaaggtacct
gottagttaa tgctgacaga atcccaldgid-Bigddtetwerdigtiggga aaggeggeac
aaccgccgat agagggggtt gttatﬁtgﬁg??gﬁzgq&ggtgatgctg cgtccggage
gtcgtgccect cactcaaggt taagatattt attgtagttg gatagtaatg acctccaatg
cactaagcac tttagctgtg agggad@febbedadatcaemlcaccagtggt 9360
tagggttgaa 9420 tgatagatga %@9[% tcagggatct 9600
aattaaaaga 9660 taagcttagg 9720 agc agaggt%gé aagcaaaaat 9846
aagcaaagga 9900 cctatacgaM5Hd8 Bk et Coer0latatggtgtc 10080

atatgggaac 10140 tcaaagag%ﬁggég@ﬁgic 0ci@:t 0 tgatcaabcc 10320
ataataagat 10380 tagtccgagc 10440 aaacagaaaa 10 05b0° taaagatccc

10560 ggataaaccg 10620 ackEddahEa-L B8 dtatameda 10740
ccggagagtt 10800 gactggcc%@@@@ggﬁtg % %@Q&g‘ ttccagga 10980
gtagagacct 11040 aatttttaga 11100 aagtttacat 11160 gtatgttgaa 11220
ggggattcag 11280 agagaggddFL: I%ﬁ@@g%%&"fﬂlm]agttttgttc 11460
cagggaggag 11520 agaggggtag 11580 ggaatcccgt 11640 catccaaaaa
170 %ggaaaca 11760 tgagtatgac 1182 aaat 11880 aaagactgg
194 ha? ggEEREET 12606 & gldc&hi"fﬁ'ﬁ égdgaagsﬁ Y st afigtare id
mﬂzaiﬁﬁ(s)amtmmldgQ@mmmm&wms&hﬂiﬁﬁ&ﬁzﬂ%mtmm
1 EP2005/005377 5/103 <213>
b%%%%ﬁﬁ%s%%%‘gﬁ%%%utmg’z’%@%ﬂéyA NdN WO
2005/111201PCT1E1P2005B837PShr{03camaatatcaa tggtccttit

gettectgct tgactctgat tcaggagaas tHa t{ ggce geccaatggea
ggaaaatcat agcgacgaag atgaagctat tgatg gg adacctoggc gcagaaattg
gcgacctgga 25 acatctagga thEekaESEr Fadglfedendicgtgtgcaaa aaaattacca

accatgagaa gtgceacgta aacaieataeaadesiade lagatitt ggaatcatge
ctagaggcac gacccctagg geacctgtga ggt cccac agcactacta aaagtgagaa
gggggctaga gaegggatgg geiBbbiiHdedB8hd§gteratbagctcy gtagaccatg

tcacagccgg aaaggattta ctagigigigragaaiatqes saeqaceadg gttgtetgte
atagtaacaa 30 taagatgact gatgagactg agtatggcat caagaccgac tcagggtgtc

ccgaaggtge gaggtgttac gtgchdEaEENRgh§ctlfladc4emiggcacaaaag
gagctatggt acacctccag aaaacggggg gggagttcac atgtgtcact gectcaggga
cccecggettt cttegatctg aaaaatctaa aaggcetggte cgggcetacca atttttgaag
catccagtgg cagggtggtt ggtagggiENBEIsgRfRETyaatgaggat tccaagecca
ccaaactaat 35 gageggaatc cagacagtgt ctaagaacca gacagaccta
gcggacatcg taaaaaaatt gactagtatg aacagaggag agttcaaaca gataacatta
gccactgggg caggaaaaac tacggaactg ccaaggtccg tcatagagga gatagggagg

cacaaaannaA tettantect aataceattao ananecacecan cananteant atateantat



40 ctacgcctca tatgggtact tttgtcagcet tectcagocce aaactgagag ctgccatggt -
agagtactca tatatattct tagatgagta ccactgtgct acacccgagc aattagcaat
aattggaaag atacacaggt ttgctgaaaa tcttagagtg gtagcaatga cagcaaccce
agctggaacy gtcacaacga ctggtcagaa acaccctata gaggagttca tagccccaga
ggtgatgaaa ggtgaagatc taggtagtga afacttggat attgcagggt tgaagatacc 45
gactgaagag atgaaaggca acatgctcgt gttcgcgeca actaggaaca-tggcagtaga tt
aagg ctaagggata caactctgga tactattaca gtggggaaaa WO
2005/111201PCTXP2005/00 v ' ttgttaggta '
caggcataag aatctcagta ggtat%%ﬁ%%@f%ﬁagawa
g?acttt%% ccaagcagca acagatgagc tagtcaaaga 20 tgaagcagtc cagaccatag
Gaaaccetet FEaAyTHtE o Giechh adyeictent witgateaky DIQAgECehersn said

gg%gggg)%t tca cgtg aactacatac tggacttaat gctcaaaaaa ctagtectty
ggtgggcice 25 tgatgagaga at 8@@%&%%&%%6@%&?@&%@&@Wd by
tmoansaia) sgggisatic ctatgcagga atagattagg gttctatgat gataacttga
tagaagtcaa cctctattac aagggagtaa cagctaagtt 30 taccaacaag tgggaggtgg
accacgcttt gataggtttt aaaggtdl%&tf&%@ﬂqﬁ%ﬁﬁﬁj@ﬁ@ma};ga

agaactcagt ticacatat gacctaacaa tctc;:aacct taatttacaa gaaagagaga

tcect &%’3% dactifotomt wiessigde tecCopagan HOAAICE. -
aacceeriton aratvagyd fragoligaay tgatgacgac .agaac%:?éﬂag ctggaccac%‘m:1 a

agtcaactac tccagggcca ggagttaacc ctaaccattt 40 gecttttgtc ctaatcatcg
gtaacaaagg gaatatacgg ctgtacaaag gaaacaaccc aagaatattg acggttgctc
taaaagagtt caaggggacc tttctcaata gggaagcttt gaggaaaacc acaacagcaa

22.tgatoaggae b ARGAPRIOHCrRAARIY, AAGPRGESC! Ataccaccta atggeagt
tagatagtat agataacaca aagatagtga aggaagttgg‘Ea((i:It(fgn E%@a%g %%l%?&&%?m for

N"Ysadacagat: adtdaagigoeticeaigiaceiagaiiite following formula
[Nz [PS]-{C-teum},
and wherein PS is ubiquitin or LC3.

23.  The virus according to any one of claims 18 1o 21, wherein the [PS], is replaced by
[P8];, and wherein said PS ig selected from the group of consisting of ubignitin, LC3
SUMO-1, NEDDS, GATE-16, GABA(A)RAD, Intein, picornavires 3C, caridovirus 2A, and
P15 of rabbit hemorrhagic disease virns.

%4. The BVDV sccording 10 any one of claims 4 10 23, wherein said BVDYV is selested
Trom the group of BVDV type 1 or BVDYV type 2.

25. TheBVDV according to any one of claims 4 o 24, wherein the BVDV oorresponds to
SEQID No. § or & functional veriant thereof

r 311

27.  The composition according to claim 26, which ing i
, uces an imrnunological i
- gical response in



28,

2,19

3%

50 ggctcaagga aactgggaac ccctegggty gegtatcaag atccaccctt atgaggetta

atcttcgagg gccactgcaa aagaatccat gaaggtgaga catgaaggga acctaagaac
agatcagcta tgcagagatg gacacaaagg 55 aatggcectct getggtatta ggctggagaa
aaccagtttc caccaagcca taagagaaaa tgaattgcat gaagaactaa tgaaggtctt
tgcagccatg gagatcttaa accaaaaccc ggtaggtgec atcgecgece ataatgcaat

e e loanaPaR e 3 aaRT aa Gadge o
ﬁf‘t M%g% a agagaaadct gctggcegCa acttattcac
aggtatggac tcagaaggaa agataagaaa cttcaacttg cataataaat taaacaaggg

&91%% ﬁ?@ﬂf&ﬁé@ﬁ@&ﬁ@@ﬁﬁ% Offeheati@aid composition
ga

SR A il ag tactgttagc
cctgaccaga ctagtaaaga agcacacagg ccgaccagac catcaagatc ttgtcgatag

ac%%ccéa aaaatgaac Gat%g%% ttgc g%(‘: - LQteadactt attgaaciag lccaladlody . of o vascins

tgtattgggy gagaaagica tcccagaacc

Agiteicaattoas ccagtggtag agatgaaaga
cctaaaggta gggttgaagg aaggggaata agcagaggtg atagatgaga aagatgacag

tgtﬁtacctc aacaqgg caa gaa gccaﬁ.?x gggg&é«’%ﬁg ﬁg‘%gz%ﬁ% %%%%%g Uf & vascine

~for %@é@mmma@@mmmwgcaaaamac agaatgactt

32.

aaaaagcaaa gcaaaggaat taggggccac ggctaggacc tatacgatga aattgagcag

ga ébtali%%c cctc&cttg; a&ga&g%g@a@ggmiatg@m&ﬁgw&aﬁqmcmm&d

tgg Kt§5gancca taccagctag ccttaaactc aaagagetgg tggaagttga

BVE{2a% SARRGH QRRICERCT craatesatcbatedancbtyiggasmbratoucleic

aaacatatal aataagatca taggctcaac actgccagta gtccgagcecc aaactgacac

aciBaligataaa acagaaaaca agcagacccc cgactgctta aagatcccag agctgaagga

33.

WO 2005/111201 atcgtatgat gaagtttcat aggctatcta C d tecule
dcageigakiaaGgaiciga e aagRERES ARTAGAGIE ThoaA A R e
ggaaggggaa tcagcgacga 8/103 agaagccggg agtcctagac gaagattagg

is DEgggaagcc ataaaccgta acagagaaac tactatgaaa ggagagtteg

PCT/EP2005/005377 agggtgcagc 10140 acatagtaga 10200 cagccatccc

10260 ttgatgaaaa 1032 %&W@Qﬁ@tﬂtmm@@%ﬂ molecuie
caa’aﬁtﬁ‘éﬂﬁ c?ﬁ cca?t a (g%aaagtgat 10380 gtacaaatgg gtaaagcaaa

' - Rﬁiccagtggt gatacccggc tatgaaggta aaacacctct 10440 atttgacata

35

the codmcr sequence for glycoprotein E and at ]

for.

glycoprotein

Caacaaag tgaagaagga atgggattca ttccaggacc ccgtagcagt

A method for attenuating a pesthrus, characterized in that at least one mutation.in

east another mutation in the coding sequencc

NP is geperated in 2 pggﬁvm wherein said mutation in the coding sequence for

™ Joads to inactivation of RNase activity residing the E™ and said musztion in

the coding sequence for NP® leads to inactivation of said N™".

36
a)
b)

c)

d)

" The mefthod pocording to claim 35, comprising the following steps:
'revexse transcription of & wild-type pestivirus oucleotide ssquence into & cDNA;

cloning said cDNA;
introducing mutations selected from the group of deletions, mserfion mmetions and/or

substitution pmrtations ioto smid cDNA, wherein said mmuotstions are Jocated in the coding
sequencs encoding giycoprotsin E™ and the profoase NP,
incorporating the cDNA into 2 plasnnd or into & DNA virus capable of directing the
transcription of pestivirus cDNA into RNA in vitro or upon infection of snitable cells.



10500 gagetttgac accaaagcgt gggatacaca agtcaccagt agagacctaa
tgttgataaa 10560 ggatatccag aaatattatt tcaagagaag tatacacaaa
tttttagata caataacaga 10620 10 acacatggtg gaggtacctg tcattacagc
agacggtgaa gtttacataa ggaatggtca 10680 gaggggtagt ggccaacccg
acacaagtgc tggtaatagt atgttgaatg tcctaaccag 10740 gatatatgct ttctgtaaaa
gtacaggcat accttacagg

37.  The method according to claim 35 or 36, wherein said pestivirus is BVDV,

38.  Use of a BVDV according to any one of claims 4 to 25 for the manufacture of a
medicament for the treatment of disease caused by BVDV or for the reduction of
symptoms of BVDV infection such as viremia and leukopenia and/or pyrexia and/or

diarrhea.
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ggattcagca gagtggcaag 10800 gataacagag

aatccatgtg tgtggtgatg

tgagaag ggtatgcaga
tggcttttt agaggactgg gactgaaatt 10860 ctc
?a?tgcatga gggc%gggaag ccccagaaaa taactgaagg 10920 15 ggacaaaatg

aagl tactcccgt 10980 _
gattcga ggacatagag ttttgttccc a S
gccag?ffggi%éggcagata acaccagtag ttagatggca cagccactat 11640:

gggaggagca actag ctaag atg gcaacca
SEQUENZPROTOKOLL:

<110>
<120>
<130>
<160>
<1i70>

12

<210> 1
<211>
<212> DNA
<213>

<400> 1
gtatacgaga
caacgtaggg
gactagcaaa
gtacagggga
tggacgaggy
ctaktegtag
gtaaaaacte
atataaacaa
gtttggagag
cagegecaac
taatgtgtat
ttatgtggge
cgaaacaact
catctgeatsa
gaaatgggta
gagcaagggh
gaaaatageco
agtagtagaa
teaagatggy
ggcactgcty

tatcacceag

aagaggggtg
aactcactta
daagaceaac
taactggttt
Agaagggcas
gaacategtg
gaatttotet
agatgbtgetyg
actcgatggy
ctggttaggg
gtttggtgea
gtatacaaaa
gJaaatttgat
agaatbtgte
catoctactty
Caagaaccay
gtggaaccta
agtcectbogte
cttaactagy
actgagggga

12332

ttagctaaag
aaccttcece
agtaggggac
gtecgteaatg
catgeccacy
cgttatggac
tgctgtacat
aaaccagcag
agcagtgact
atecctgacea
ggaccggtga
coecgtetatce
aggagagttiyg
gatgggtgta
tacaacagat
gctacaagta
ccaaaagaga
ggggttaagt
ttatatcaca
gettgggeca
tggaacttga
aacaggagte
geaacagact
tacacgtgtt
catatagaac
cegettaggg
acacaggeta
ttegeaggtg
tteaaggage
geaaccaaca
aagcaattag
catgcagcaa
gactgcacte
accaacgeog
ctattgtect
gttetacatt
ctgaatttaa
gggaagtatg
atagaggaag
atatggaatg
caactaateo

SEQUENCE LISTING

PatentIn version 3.1

Wildtyp BVDV: XTRE-A

aactogtdta
teagegaagy
tageggtage
gttogacact
gcacatetta
acagectgat
ggcacatgga
gegteghtgga
tgcaceogea
atgctaggte
gtggcateta
atagagoccc
gcagagtgae
tectectgaa
taaattgtee
agaageagec
cagaaaaaga
accaggtgaa
acaagaataa

tcottageage

tggacaacgg
tacatggaat
atgagcttaa
geaggtigea
Ccgtggatatg
agtgtgetgt
gggacagaco
ttatactgga
acgattgegy
ceattgaggy
ggatecttgg
gtceatacty
cagettgect
aagatggaaa
tggtggttet
ttgegatooe
cggtagcaac
tetgcataag
cagggcaagt
ctgecactac
aagggctatt

Boehringer Ingelheim Vetmedica Gmby
Attenuated Bovine Viral D
Case 1/1716

tggattggac
ccgaaaagag
agtgagttog
Ccattagtcg
acccatgegg
agggtgtage
gttgbtttca
acctgtttac
gteaacacta
cetacegegy
tatcaaacca
actyggaacta
cggtagtgat
gagggogact
tttatgggte
taagecagat
ttgeaaaace
gaaaasagga
gceecctgaa
ggtectgekt
cacecgaggga
ttggccagag
agagatagtyg
aagacatgag
gttgatgaac
gacttgtagg
tacaactcotg
tagggecctgt:
Caacatgcetg
agcaagggta
taagaagttg
Cggagtggag

tecaagaaac

aatactecoat
gtctgacttt
geaaagecac
cacaghtagea
accagactgg
aatcamattg
cacagohktie
gtggctgatg

iarrhea Virus (BVDV)

gtcaacaaat
getageocatg
Etggatggec
aggagtcteg
gggttgoaty
agagacctge
aabtgaacttt
gacgltcaacg
aaactaccac
azaggtgact
ggaccgatct:
tgtagggagg
gggaaaktat
aggaaccaac
acgagetget
aggatagaaa
agaccoccoeog
aaggtaaggg
tcaagaaaaa
cagctygtaa
atacagcaag
aaaattigea
gggatgatgg
tggaataaac
asaacocaaa
tatgacaagg
acaggttgea
aacttiasag
taagagacoy
gggacggcca
gagaacaaaa
aggaagatog
actagaataa
gagatggggyg
gecoocoggaaa
gttgatgtag
gaggtceatac
tggeeatatyg
atgetaaggg
ttaatcttte
ctaataacag

ttttaattgg
ccettagtag
gaaccoctga
agatgocatyg
gogtgaaageg
tatteogeta

tatacazaag

gagegoecact
accaacgagg
geoggagagy
actaccaggs

caagtatgtg
akcatatcotkg
‘cagaagtoct

Ccgatgaagy
aaggtaagat
acgegactak

Yaaaaaztac

aattggaaaa
taggagagaa
cgatgtteoeot
ccggagtaco
acgcgaghga

atggttogty

ataacctgac
apacagaatt
agaaaggoasn
tatcggttga
Cgatacagct
agttgacaac
gcaaagcatg
gttacgtaty
taggcceegg
ggcacctote
cecgcgagegt
dcacatgega
Cagggacagt
agacgacgac
ccatcagaga
tagtaaaage
gagcacaggg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



10

15

20

30

35

40

45

50

33

cagcggagag aggggtagca cagcttatga 11100 ggctggattc

gaaggccgta

gccttcagct tecttttgat gtactcatgg aatcccgtag ttagaaggat 11160 ctgcttactg

gtgttgtcac agtttccaga aatatcccca tccaaaaaca caatatacta 11220
tgWamsii 1dghctaccaaggg gatcccatag ctgcgtacag agaagtgata

aaacagc

TEPX005/065377

11280 gaaaagaaca ggatttgaga agctgg@tgg tctgaatttg agtatgac
ctctaggcat 11340

cttcectgaa
attggggoca
catggtgeat
agagaggtat
gatcagtgat
actctgecot
tggaccagcet
agogaaccaa
tcageggaga
tetaggtgga
Caagaagtgt
aataggcaag
cgataggggt
cacggtgcaa
agtgatagea
tetacctaat

ggagtggcaa

gttcataatce
aacatacaca
agtcatgata
totgtactta
ccttgtagee
gaaggocaga
gacaggegta
tgtageattyg
tgtageagta
taaaaaghtgg
azaacatatc
totggtoett
aggcttectyg
tttgactetg
cgtcaggaca
agtttatgac
tggaageagy
cagcceaatgyg
caggaaaate
cateatagaa
tctettgtea
ccacagatgyg
agctaghtace
atggaatgga
gacactegeca
ttgtcctgtg
Caggaaagady
cetaccaatt
tggegacoky
Caaccatgag
gcctagagge
aagggggcta
tgtcacageeo
tcatagtaac
tcccgaaggt
aggagctatg
gaccoogget
agcatecagt
Caccaaacta
cgtaaaaaaa

tgcasagagy
gagagocttaa
gtatggtgty
ctagtggetg
gggacaatag
tgtgacteaa
ttecagatgg
gacaccttgg
aaatggtgta
aactggacat
aagtggtgty
tgcatgctca
ggtgtageca
gttatcgeta
agtgaaggac
aagtattaty
tattggtteg
atageagtgy
atactgtctg
ggcaatitge
atagttaaag
aaccctatga
agaatecaatg
gtggetgttt
ctagecaataa
gtattaattyg
ctteaactet
aaccagatgg
ttctatataa
ctgraatggy
atcatagtcce
gacgtggaaa
atetgtgaca
ccagattica
caagtggttt
atagatgagg
ttaaattygg
gggagagcega
tttggtgagg
ctaagtaaaa
gcecaackgeco
gactttgagy
cctitbgate
tataagggtt
ctagagacga
gaacatetag
aagtgocacg
acgaceocta
gagacgggat
ggaaaggatbtt
aataagatga
gegaggtgtt
gtacacctee
ttcttogate
ggcagggtgg
atgagoeggaa
ttgactagta

gettecaata
ctacaacatg
aaggaaaaga
tgcacgagag
gececagacgt
aaccagtgat
tatgcecaca
acacaactgt
cchatgaaaa
gcataacegy
geecatgaoctt
tcaacgagag
tagtteoecate
ctaacaatbga
cagtggaaaa
agecaaggga
acctggatte
tegoettgtt
agcagatgga
tgacagacag
aggaactgge
aaacaabtgg
ctgatgacca
tgatgatege
gaacatoagy
tacttibtgkt
tatttagtet
aggtaccaga
catctacage
cgccageagt
tgcccagtta
agaactgget
gtyaggaage
tattaccttt
acatttotta
tgteaggagyg
ccatagatga
agaatttgak
aggaaatata
acaggcacty
caaagtygtygg
agaaacatta
cktettgeca
acgtcecaata
agatgaagct
gatgggtact
taaacatcat
gggcacetgt
gagcttacac
tactagtgig
chgatgagac
acgtgctaaa
agaaaacggg
tgamasatct
ttggtagggt
teccagacagt
tgaacagagg

tgocatatet
graccktceoe
cttgaasata
agecttatos
gatagatatyg
daagggcaad
gyggtggact
cattaggaca
aataataggg
tgaccatage
cgtcaactea
tgggtacagg
tggeacogta
tetgggacece
gactgeatge
coggtactto
tgtagaccac
gggtggtaag
tatgggtget
tgatattgag
gagwaaatgg
ggtegtetka
aagtgetatg
tagaagagaa
attectactg
ggctagctac
gatagctggt
aatatctatg
aataaccact
gatcatgatyg

cgagttatet

cggcaaagby
agtgtaccta
tttgaaagece
cctaatacty
agcaaakttt
tgaggaatgt
agttaaacat
cggggcacce
cataatetge
aagacaagga
Caaaaagata
ttgtaattat
cacagecaga
attaatggtyg
gagagggoca
ggataagcta
gaggttccocoe
geaccaagga
tgacagtatg
tgagtatggc
Cccagaaget
gggggagttce
aaaaggebtgg
Jaaagtogge
gtetaagaac
agagticaaa

dazgacagga
accaaaaaaa
ttamaaatgt
accagtgcog
cokgatgact
tttaatgoca
ggtacaatag
tatagaagaa
gaagatatct
aggtitgaaag
gagagggetac
tatgtagatg
aagtgtagaa
atgeettgea
acattcaact
caacaataca
cacazaagact
tacgtactgt
ggagtgaata
gttgtagbte
attatactgyg
ctaatgctag
gacgeatget
cectgecacat
cecgetagea
akaacagact
atatittatta
ccaagt bhgga
aattgggaca
goctaccatgt
aagcttiact
aaatacagac
ttteoecatecaa
gtgttaataa
gaaattacat
ctatcaagac
azaggactga
aaggtaagaa

aaggtgateoa

acgatctgtg
aagceceataa
tttataagag
tttegeecacy
ggacaactot
ggaaadctcy
geogbgtgea
acbgratttt
acagcactac
gggatcaget
ggcaggacca
atcaagaceog
gttaacattt
acatgtgtca
tecgggetac
aagaatgagg
cagacagaco
cagataacat

aaatggggtt
tagtggattc
gcacaaagga
agtttatgea
ttgagtbigy
gocttactgaa
aatgcaccet
ctaccecatbt
atgaatgcat
acggacctat
cacactacce
acacctettg
taggtaacgt
gocoecagotyga
attocaaggac
tgttaaaagg
acttetcaga
ggctecttgat
ctgaagagat
attteocttet
tataccacat
guggagtggt
ttettetegt
taccactgat
ttgatgtaac
actttagata
taaggagett
gacctetage
titgacttage
gggcagactt
tectaaagaa
agatcagtte
ggcataagag
getgeateag
actataktgea
tcatageage
agaaactgta
atgaageegt
ctabtoatazs
aagggaaaga
catgtggaat
aagaatctbe
atgggcettt
ttotgaggaa
gcgcagaaat
aaaaaattac
ttggaateat
taaaagtgag
cggtagacca
gggttgtctg
actecagggty
ctggeacaaa
ctgccteagg
caattittyga
attcoaagec
tageggacat
tagecactgy

2520
2584
2640
2700
2760
2826
2880
29490
3000
3060
3120
3180
3z40
3300
3360
3420
3480
35490
3600
3660
3720
3780
3840
3900
3980
4020
4080
4140
4200
4260

4320

4380
4440
4500
4560
4620
4680
4740
4800
4860
43920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
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ctggacaaaa catactagta aaagactaat ccaagcctgt gtagaaatag gtaagagaga

11400 ctgacagact
agttttacat 11460 cccaagcact ggtgtcactc
gasaitaashfaspgcaaaa 11520 25 ggcggcacaa ccgccgatag ag
cagatataag ttgggcccca tagttaatgt 1158@q4atcttgaga aggctgag

gacagttgcc agcggaagct

ggcaggaaaa
ggtettagte
gaagtaccca
cactggtate
agctgecatyg
geaattageca
gacageaaca
catageooca
gttgaagata
catggcagta
cagtggggaa
agccaccaat
tggactaaay

acttaagaga’

agtoaageea,
ttacgaceta
attcagggag
actegaggte
catggecogyg
aattecagig
cacatatckte
ggatgaggat
gotggtagag
cctettgata
catgattact
gtttgececa
gggagacctt
catcaaagtc
cattaaggag
caggtatgga
gcatgaaaca
atctgeteac
atctittect
tatatctgea
tgtcgaacet
cacaagatta
aaggaagggt
aaaccaaaac
ccataatgea
aaacttetta
catggctota
gtacggggty
caacttattce
aaagataaga
attaaacaag
ttggacacea
caggtgteet
agttgaagaa

‘Caaagtaaca

aggccaggtyg
agtactgtta
gaagceacaca
tettgbegat
gaagggktge
agtccataag
tgcatattet
Catcoccagaa

actacggaac
ctgataccatb
agtatatett
acctacgect
gtagagtact
ataabttggas
ceagotggaa
gaggtgatga
cegactgaag
gaaacagecta
aacoccagaga
gccatagagt
tgtgagaaga
atggeagtcea
ggtaggtact
ctgcaageooo
atgaactatyg
cttaacaace
accgatcacce
ctgttceeeaa
aatgcaagaa

ctageagtgg

acagggaggg
geectattog
gacatctata
azcgcetatas
gataaatatg
caagetgaaa
tatgtggata
ctatggggag
gctttkgeaa
alteaagcaag
ggagatacag
ctagcaacat
goecttagetkt
gagagtgtgg
aagagtgacg
ccaakbcteag
abtagaatcta
gaccaagcag
tttgaageag

tactataagg

acattgatea
aacttgtecag
gggctcaasaa
agtgatgaga
tgtggetaty
aaggggbkoct

aagtbctatg

gacctctatt
getaccaaca
gggataggtt
agagattgtg
getbteacat
aataatttac
ttigtcaatyg
cececacgagyg

tgccaaggte
tgagagecage
teaatttgag
catatgggta
catatatatt
agatacacag
cggtecacaac
aaggtgaaga
agatgaaagy
agaaattgas
acttgagyggt
caggtgtgac
gggtgaggat
caateggaga
ataggagtca
agaggtacgy
attggageck
tocttatato
cagaacccat
agatcaaaaa
aattaggaga
atettotggg
cattaaaaca
gctacgtegg
cacttgaaga
ggaccgacgg
tggacgcact
aggtcagaga
agtttataca
ttcacacgge
ctitagtggt
tagecaghttga
agacccaaca
acacatataa
accteocata
teatacteag
gettgttagy
taggtatatc
gtgaacagaa
caacagatgs
tocagaceat
gotoggaage
tgtttgagge
geaactacat
aactagtoct
gaataageot
agatgaagge
toctatgeag
akgataactt
acaagggagt
agtgggaggt
ttaaaggtge
Caactataac
atgacctaac
angaaagaga
aagacctggg
agttgagtet

cgteatagag
agcagagtoa
aataggagat
cttitgtoag
cttagatgag
gttigotgas
gactggtcag
totaggtagt
caacatgotce
ggctaaggaga
ggtaaccteg
attaccagac
thctteaaaa
gesagoocag
agasacaget
aatagaagat
ttacgaagag
agaagacctyg
acaactggec
tggtgaggty
ggacgtgeoeg
tatggattgg
agtaactgge
gtaccagaca
ceacaggett
caaggactea
ggtagactac
ctcocagtet
atcactaaca
actctacaaa
aaaatggttbg
tetagtagta
agaggggagy
aaoctggaat
tgctacaagt
ttotacaatt
tacaggeata
tgtgatgectg
aagaactityg
gctagtoaaa
aggaaaccoc
daaagaacte
ctttgagett
actggactta
tggotggget
acctcataac
aataaaaaat
gaatagatta
gatagaagte
aacagotaag
dgaccacgoet
atatttgggt
Jaagasactea
aatctctaac
gatecotace
gactatcaag
CcLaacecacc

gagataggga
gtgtatcagt
atgaaggaag
cttecteayge
taccactgty
aatcttagag
aaacaccocta
gaatacttgy
gtgttegege
tacaactotg
caatcocoegt
ttagacacag
atgocotiea
cycaggggta
teagggteaa
ggaattaatg
gacagcettga
cotgocgeay
tataacagtt
acagacagtt
gcatatgtygt
ceggaccecay
ttatccacag
cttteaaaaa
gaggacacaa
gagttgaagy
tccaaacaag
acgaaggaag
gagaataagy
agcttggeag
gettttgggg
tattatatca

aagtttgtgg
tacaacaate

gocoettgaagt
tacaagacat
agtgecagcea
gyggtaggty
ctgatgaagy
gagaacecky
ctaagactca
gcagagaaas
ttaggtatgg
atcticaact
cctgracett
aactacttaa
gttgctggta
gggagaggac
aagccagtag
ttagactaca
ttectyacea
gacegaccag
gtacagttec
cttgteagge
gtgacagtaas
cctgtattyg
gtgagactag

aggtacctgg ttagttaatg gattgcagga aagactggga
tgttgggaaa acactatgag

%%%Eﬂ a gpsym

g

dgcacaaaag
atatgagagt
gtgacatgge
ccaaactgag
ctacacceoga
tgutageaat
tagaggaght
atattgeagy
caactaggaa
gatactatta
atgtggtagt
ttgtagacac
tigtaacagg
gagtaggaag
aagattacca
taacaaagte
tgataactca
tgaagaacat
atgaaaacca
atgagaatta
acgccacaga
gcaaccaacs
cagaaaacgo
ggcacatace
coeaccteea
aattagetgt
ggatgaaatt
gcttgeaaac
aggagatcat
cgagactggy
gcgaaacggt
teaacaaace
ctagtetttt
tgraacgggt
tgttcacace
acctetekatr
tggagateti
ceabegeooge
tetttgtaaa
ansazaataat
tecktaccatot
ctgotggooeg
actcagaagg
tgcataataa
tgagetgtga
gogtagaaac
aattgacaaa
ctocasacte
ctaggetaga
acaatgggaa
gactagtaas
accatcaaga
taaaaatgaa
ttattgaact
ctactigget
gugagaaagt
tcaccagtga

5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
B340
8440
8460
8520
8580
8640
8700
8760
8820
8880
8940
8000
9060
9120
9180
9240
9300
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ggtgaatccg 11640 tccggagcgt cgtgecctca ctcaaggttt ttaattgtaa atattgtaaa
tagacagcta 11700 agatatttat tgtagttgga tagtaatgca gtgatagtaa ataccccaat
ttaacactac 11760 ctccaatgca ctaagcactt
wWHLRIGEASE gttggactag 11820 30 ggaagacctc taacagecce  pdihsnoso05377
<211>12329

<210>3

aacagcaata
agagatgaaa
ggaaggggaa
gaaagatgac
aagaacggec
gatgagceaa
attagtagat
taagceaate
tgaggaggaa
acagaatgac
attaggggec
gaaattgage
tgaagagety
agecataccaa
cataccaget
gutggaagtt
ctggatcety
tgggaaaata
cataggctca
ccaaactgac
caagcagacc
agagotgaag
taagggtgea
acacatagta
aacagccatce
cgtbgatgaa
tacaaaagtyg
taaaacacct
ceccegtagea
aatgttgata
tacaataaca
aaggaatggt
tgtectaace
cagagtggea
gygactgaaa
aataactgaa
ceatacteeo
cacageeact
cacagcttat
agttagaagy
cacaatatac
getgtghgaa
cactctagge
aggtaagaga
gaagttttac
cttaaagcaa
catagttaat
ctggtgaate
aatagacage
atttaacact
cggtiggact

<210> 2

accataacay
gaagaaccto
tatcecaggge
aggectittg
aageaatatac
ggaagaatat
tacaaggggs
aagaggaaaa
ctaccagatt
ttataccacc
acagataaca
agctggagea
ttatktaaaght
ctggctcaay
aggegtctea
gaatcttega
cggaagytga
tcagateage
acaatggeckt
acaaccagtt
cetgaattge
gaatcegtatg
graggcetate
gageagetga
cocaagaaty
aagaaaccaa
atgtacaaat
ctaktttgaca
gtgagetttig
aaggatabcee
gaacacatgg
cagaggggta
atgatatatyg
agaatccatyg
ttetetgaga
gugggacanas
ghtgccagtea
atactagota
gagaaggeocy
atctgettac
tactaccaag
ctgaaaagaa
atcetggacaa
gaaggtacct
atecoaagea
aaggeggeac
gttatcttga
cateooggadge
taagatattt
acctocaatg
agggaagacc

<21l> 11B40

212> DNa

gggaggetga
agctggaccea
caggagttaa
tectaatbcat
ggctgtacaa
tgacggttge
cetbbocteaa
ceacaacage
ggttccaage
taattggeay
caaagatagt
cacaagttac
gecoctocatyg
garactggga
agatcgaqec
gggcocacktge
gacatgasgy
tatgeagaga
ctgotggtat
tecaccaage
atgaagaact
atgaagttte
tagagagcaa
tcaaggatet
agaagagaga
gagtaateca
gaggtaaagca
tattcaacaa
acaccaaaga
agaaatatta
tggaggtacce
gtggccaace
cttiboctgtaa
tgbgtggtga
agggtatgea
tgaaagtigge
gatgggeaga
agatggeaac
tagocttecag
tggtgttgte
gggatcccat
caggatttga
aacatactag
ggttagttaa
ckggtatcac
aaccgecgatb
gaaggctgag
ghogtgecet
attgtagtty
cactaagcac
totaacageoce

4/103

agtgatgacyg
ccagtcaact
cectaaccat
cggtaacaaa
aggaaacaac
tctaaaagay
tagggaaget
aatgatcagy
ggaagaaces
tgtagatagt
gaaggaagtt
aazaaaacag
tagtaaaatt
accocteggy
ttatgagget
asaagaatos
gaacctaaga
tggacacaasa
taggctggag
cataagagaa
aatgaaggtc
atgggaacaa
gaacatagyy
daggaagggy
cgteagegac
gtacecggac
asaaccagtyg
agtgaagaag
gtgggataca
tttcaagaga
tgtcattaca
cgacacaagh
aagtacaggc
tgatggettt
gatattacat
atacagattc
taacaccagt
caggctggat
ctiteceottttg
acagtttcca
agetgegtac
gaagetgget
taaaagacta
tgetgacaga
tetgttggga
agagggggtt
gatgatgetg
cactcaaggt
gatagtaatg
tttagetgty
ce

tagctgtgtg aggttaactc

acagggatea
accctaaagg
ttageagagy
ggttetacet
cosagagaga
ttggaccegy
ttagaagoco
aggttaatag
ctatttttgg
atazaaagca
ggggctagga

atgagtctag.

tcaaagggac
tgtggggtet
taccttaaac
atcataagag
accazatcaa
agaaacatat
aaactgeeag
aaaatbgaka
ttegactget
ttagaagecey
gaagtoctag
aagaagatta
gactgggaag
gecaaggtga
gtgatacccg
gaatgggathb
caagtcacca
agtatacaca
gcagacggty
getggtaata
ataccttaca
ttgataacag
gaggoecggga
gaggacatay
agttacatgg
tecageggay
atgtactcat
gaaatatcco
agagaagtga
ggtetgaatt
atccaagect
ctgattgeag
aaacactatg
gacagatata
atgacagtbyg
ttttaattgt
cagtgatagt
tgaggttaac

caccagtggt
tagggttgaa
tgatagatga
cgaacagago
teagggatct
aattaazaaga
taagettagg
agocagaggt
aagcaaaaat
aagcaaagga
cctatacgat
cacectctett
atatggtgte
atatgggaac
tcaaagaget
aacataacac
tgatcadicoe
ataataagat
tagteoeogage
aaacagaaaa
taaagateco
ggataaaccy
acacagagaa
ggtactatga
coeggagaght
gactggeoat
gctatgaagy

‘cattocagga

gtagagacct
aabttttaga
aagtttacat
gtatgttgaa
ggggattcag
agagaggact
agooocagaa
agtbtbgite
cagggaggay
agaggggtag
ggaatcecegt
catcceaasgaa
tagggaaaca
tgagtatgac
gtgtagaaat
gaaagactgg
aggaaattaa
agttgogooe
ccageggaagy
aaatattgta
aaataccoca
togacgtoca

3360
9420
9480
9540
9600
9660
9720
9780
9840
9900
5960
10020
16080
10140
10200
10260
10320
10380

110440

10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11150
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12332
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<400>3

‘gctagccatg cecttagtag 120 gactagcaaa agtaggggac tageggtagc
aftgatpttd#tygatggcec gaacccctga 15§1%3gtacagggga gtcgtcaaé

<213>Artificial Sequence: Mutated FAIDV: XIKE-B

gtatacgaga ttagctaaag aactcgtata tggattggac gtcaacaaat
ttttaattgg 60 40 caacgtaggg aaccttcccc tcagcgaagg ccgaaaagag

ccattagtcg

<213> Artificial Sequence: Mutated BVDV: XIKE- A-NAN

<400> 2

gtatacgaga
caacgtaggg
gactagcaaa
gtacagggga
tggacgaggg
ctattegtag
gtaaaaactc
tacaagtaag
aaaagagaca
ggttaagtac
atatcacaac
ttgggccatc
gaacttogatyg
caggagtcta
aacagactat
cacgtgttge
tatagaaccg
gcktagggay
acaggctagg
cgeagghgtt
caaggageac
aaccaacacc
geaattagogg
tgcagcaagt
ctgcactcca
caacgoegaa
attgtecttyg
tctacatttt
gaatttaacy
gaagtatgte
agaggaagca

atggaatget

actaatccaa

caaagraggge
gagebtaact

atggtgtgaa.

agtggctgty
gacaatagge
tgactcaaaa
ccagatggta
cacctiggac
atggtgtacc
ctggacatge
gtggtgtage
catgcteate
tgtagecata
tategetact
tgaaggacca
gtattatgag
ttggttogac
agcagtggte
actgtchtgag
caattbtgetg
agttaaagag

ttagctaaay
aacctiboece
agtaggggac
gkogteaatg
catgcocacy
cgttatggac
tgetgtacat
aagcageceta
gaazaagaktt
caggtgaaga
aagaataagc
ttagecagegy
gacaacggca
catggaattt
gagcttaaag
aggttgcaaa
tggatatggt
tgtgectgtga
gacagaccta
atactggaty
gattgcggea
attgagggag
atecttggta
ccatactgeg
gcttgeatto
gabkggaaaaa
gtggttetgt
gogatoeoge
gtagcaacca
tgeataagac
gggcaagtaa
gocactacca
gggctattgt
tteecaatakg
acaacatgge
ggaaaagach
cacgagagady
coagacgtga
ccagbtgataa
tgeeccacagy
acaactgtoa
tatgaazaaa
ataaccggtg
catgactteg
aacgagagtyg
gttecatety
aacaakbgatc
ghtggaaaaga
coaagggacc
ctggatbtetg
gecktgttay
cagatggeta
acagacagtg
gaactggcga

aactcgtata
Lcagegaagy
tageggtage
gttcgacact
gecacatctta
acagectgat
ggcacatgga
agecagatag
geaaaaccag
sasaaggaza
cecchtgaatc
tectgettea
cegagggaat
ggccagagaa
agataghtygyg
gacatgagtyg
tgatgaacaa
cttgtaggta
caactebgac
ggcectgtaa
acatgctgca
caagggtagg
agaagttgga
gagtggagag
caagaaacac
tactocatga
ctgacktttge
azagccacght
cagtagcaga
cagactggty
tcaaattgat

gagetttott

ggctgatget

ccatatctaa

acctecceac
tgaaaatatt
cettatcaac
tagatatgce
agggcaaaktlt
ggtggactog
ttaggacata
taatagggya
accatageag
tecaactcaga
ggtacaggta
gecaccgtaaa
tgggaccealt
ctgcatgeac
ggtacttcca
tagaccacca
gtggtaagta
tgggtgetgy
atattgaggt

‘goaaatggal

tggattggac
cocgaaaagay
agtgagtteg
ceattagteg
accecatgegy
agagkgtaga
gttgtttteo
gatagaaaaa
agcceecgac
ggtaagggga
aagaasaaas
getggtaaca
acagcaagceg
aatttgeacc
gatgatggac
gaataaacat
aacccaaaac
tgacaaggaa
aggttgeaayg
crttaaagta
agagaccgeyg
gacggeccaag
gaacaaaaga
gaagatcgygt
tagaataata
gatggggaag
cocggasace
tgatgtagac
ggtcatacca
geccatatgag
getaagggcee
aabctttita
aataacagga
agacaggaaa
caaaazaaata
aaaasbgtge
cagtgocygag
tgatgacttt
taatgcecage
tacaatagaa
tagaagaact
agatatctat
gttgaaagac
ggggctacca
tgtagatgac
gtgtagaata
goecttgeage
attcaactat
acaatacatg
caaagactac
cgtactgtgg
agtgaatact
tgtggttbat
tatactggta

gteaacaaat
getagecaty
ttggatggeo
aggagtcteg
gggttgeatyg
agagacoctge
gatgaaggga
ggtaagatga
gegactatay
aaaaatactc
ttggaaaagy
ggagagaata
atgttcctaa
ggagtaccaa
gegagtgaga
ggttggtgta
aacctgacayg
acagaat¥da
anaggeaaga
teggttgaag
atacagebac
ttgacaacct
aaageatggt
tacgtatggt
ggcoocggga

cacctetcag
gegagegtoa
acatgcgaca
gggacagbgt
acgacgacay
atcagagact
ghtaaaagcac
gcacagggcet
atggggttat
gtggattcca
acaaaggaag
tttatgeaga
gagtttggac
ttactgaatg
tgeaccectag
accccatete
gaatgeattc
ggacctatca
cactacccaa
acctettgeog
ggtaacgtca
coagchgaag
toaaggactc
ttaaaagggg
ttetcagagt
ctettgataa
gaagagatag
ttecttette
taccacatce

ttttaattgg

caocttagtag -

gaaccectga
agatgoecaty
ggtgaaagcy
tattceccgota
geaagggtge
aaatagecec
tagtagaagg
aagabtgggtt
cactgctgge
tcacccagtyg
gaggggtgaa
cteacttage
agaccaacta
actggtitea
aagggeaace
acatcgtgace
atttctetth
atgtgetgtt
tegatgggge
gagttagggaa
ttggtgcaca
atacasaaas
aatttgatac

aatttgtoet’

tetacttggt
agaaccaget
ggaacctagg
tctbtogteat
taactaggak
tgaggggaca
tcoctgaatyg
tggggccaga
tggtgeoatgt
agaggtatcet
teagtgatgg
tctgeeccttyg
gaccagektbt
cgaaccaaga
agcggagaaa
taggtagaaa
agaagtygtaa
taggcaagtyg
ataggggtay
cggtgeaagt
tgatagcaag
tacctaataa
agtggeaata
tcataatecat
catacacaatb
teatgatagg
tgtacttaat
ttgtagocas

GiEgaRaees"

60
120
180
240
300
3860
420
480
540
600
660
720
780
840
900
8960

1020
1080
1140
1200
12860
1320
1380
1440
1500
1580
1620
1680
1740
1800
1860
1920
1980

2040

2100
2160

2220

2280

2340

2400

2460

2520
2580
2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
32490
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aggagtctcg agatgccatg 240 tggacgaggg catgcccacg gcacatctta
acccatgcgg gggttgcatg ggtgaaageg 300 ctattcgtgg cgttatggac acagcectgat

agggtgtagc agagacctgc tattccgcta 360
tgctgtacat ggcacatgga gttgttttca aatgaacttt 420 atataaacaa
Wegttd&4cctgtttac gacgtcaacy ggggcecact 480 gtttggagag'age

tatacaaaac 45 gtaaaaactc

tgcacccgca gtcaacacta aaactaccac accaacgagg 540 cagcgccaac
atcctgacca

cectatgaaa
aatcaatget
ggetgttttg
agcaataaga
attaatibgta
teaactetta
ceagatggag
ctatataaca
geaaktgggceyg
cakagtectyg
cgtggaaaag
ctgtgacagt
agatttcata
agtggtttac
agatgaggty
asatltgggcee
gagagcegaag
tggtgaggag
aagtaaaaac
caactgecca
ctttgaggag
trktgatcet
taagggttac
agegacgaag
acatctagga
gtgccacgta
gacecctagy
gacgggatgg
aaaggattta
taagatgact
gaggtgttac
acacctccay
cttegatectyg
cagggtggtt
gageggaatc
gactagtatyg
tacggaactyg
gataccatig
tatabtcettte
ctacgectea
agagtactca
aattggaaag
agetggaacg
ggtgatgaaa
gactgaagay
aacagctaag
cocagagaac
catagagtca
tgagaagagd
ggcagtcaca
taggtactat
gecaageccag
gaactatgal
taacaacctc
cgatcaccca
gtteccaaay
tgcaagaaaa

acaattgogg
gabgaccaaa
atgatcgeta
acakcaggat
cttttgttayg
tttagtctga
gtaccagaaa
tctacageaa
ccageagtga
cocagbtacg
aactggeted
gaggaagcag
ttacettttc
atttcttacc
tcaggaggad
atagatgaty
aattbtgatag
gaaatatacyg
aggcactgca
aagtgtggaa
aaacattaca
tcttgocatt
gtccaataca
atgaagctat
taggtactga
aacatcatgg
geacctgtga
gettacacgc
ctagtgtgtyg
gatgagactg
gtgctaaacc
aaaacggygy
aaasatctaa
ggtagggtga
cagacaghbyt
aacagagygay
ccaaggtocy
agagoagoag
gatttgagaa
tatgggtact
tatatattceh
atacacagglt
gtcacaacga
ggtgaagatc
atgazaggea
aaattgaagy
Ltgagggtogy
ggtgtgacat
gtgaggattt
atcggagagc
aggagtcaag
aggtacggaa
tggagecttt
cttatatcag
gaacccatac
atcaaaaaktyg
ttaggagagd

tegtettact
gtgctatgga
gaagagaacc
toctactgeo
ctagctacat
tagctggtat
tatctatgee
taaccactaa
tcatgatgge
agttatctaa
gcazagtgaa
tgtacctatt
tgaaagceegt
taatactgga
caaattttet
aggaatgtaa
thaaacataa
gggcacccaa
taatctgeac
gacaaggaaa
aaaagatatt
gtaattattt
cagecagagd
taatggtaay
gagggecage
ataagcetaac
ggtteccocac
accaaggagy
acagtatggy
agtatggeat
cagaagetgt
gggagttcad
aaggetggte
aagtcggcaa
ctaagaacca
agttcaaaca
tcatagagga
cagagteagt
taggagatat
tteghtoaget
tagatgagta
ttgctgaaaa
ctggtcagaa
taggtagtga
acatgotoegt
ctaagggata
taacctcgea
taccagactt
cttcaaaaat
aagooecagey
aaacagette
tagaagatgg
acgaagagga
aagacctgcce
aactggecta
gtgaggtgac
acgtgecgge

aatgctaggy
cocatgetit
tgccacatta
cgetagoatt
aacagacbac
ctitattata
aagttggaga
ttgggacatt
taccatgtgy
getttactte
atacagacag
toecateaagy
gttaataage
aattacatac
atcaagacte
aggactgaag
ggtaagaaak
ggtgatcact
gatctygtgaa
goccataaca
tataagagdgaa
tegoecacygat
acaactcttt
aaaccteggc
cgtgtgcaaa
tgeatttttt
agcactacta
gatcagcteg
caggaccagg
caagaccgac
taacatttoet
atgtgtecact
cgggetacca
gaatgaggat
gacagaccta
gataacatta
gatagggagyg
gtatcagtat
gaaggaaggt
tootkcageeo
cocactgtget
cettagagty
acaccctata
atacttggat
gttegegeca
caactctgga
atocccegtat
agacacagtt
gecetteatt
caggggtaga
agggtcaaaa
aattaatgta
cagettgatyg
tgcogeaghty
taacagttatb
agacagttat
atatgtgtac

ggagtggtga
cttctogtga
ccactgattyg
gakgtaactg
tttagatata
aggagcttaa
cebetagetc
gacttagcayg
geagactitt
ctaaagaacg
atcagttcag
cataagagtyg
tgecatcagea
tatabtgcaca
atagcageca
aaactgtate
gaagcocgteo
atcataaaag
gggaaagaat
tgtggaakga
gaatcttett
gggectttea
ctgaggaace
geagaaattyg
aaaattacca
ggaatcatge
aaagtgagaa
gtagaccatyg
gttgtetgte
teagggtate
ggcacaaaag
goctcaggga
atttttgaag
tecaagooca
geggacateg
gecactgdgy
cacaaaaggy
atgagagtga
gacatggcca
aaactgagag
acaccagage
gtagcaatga
gaggagttca
attgeaggagt
actaggaaca
tactattaca
gtggtagtag
gtagacactg
gtaacaggac
gtaggaagag
gattaccatt
acaaagtcalt
ataactcaac
aagaacatca
gaaaaccaaa
gagaattaca
gccacagagyg

aggccageag
caggegtagt
tagecattget
tageagtagt
aaaagtgget
aacatatcaa
tggtectttt
gcttectget
tgactctgat
tecaggacaga
tttatgacat
gaagoaggoo
gocaatggea
ggaaaatoat
teatagaatt
tctigtcagg
acagatggtt
ctagtaccct
ggaatggage
cactogecaga
gtectgtgec
ggaaagagta
taccaattct
goegacctgga
accatgagas
ctagaggcac
gggggctaga
toacagcegy
atagtaacaa
cegaaggtge
gagctatagt
cocoggektt
rateccagtgg

ccaaactaat

taaaaaaaltt
caggaaaaac
tcttagtect
agtacccaayg
ctggtatcac
ctgocatgoh

aattageaat

cagoaaceec
tagcececaga
tgaagatacc
tggeagtaga

gtggggaaad

ccaccaatge
gactaaagtyg
traagagaat
tcaagecagg
acgacctact
tcagggagat
tegaggtect
tggceccgygac
ttecagtget
catatcktcaa
atgaggabtct

I Ads377

agtgact

33060
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3960
4020
4080
4140
4200
4260

4320

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
57060
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
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atgctaggte cctaccgcgg aaaggtgact gccggagagg 600 taatgtgtat
ggaccggtga gtggcatcta tatcaaacca ggaccgatct actaccagga 660 50
ttatgtgggc cccgtctatc atagagcccc actggaacta tgtagggagg caagtatgtg 720
cgaaacaact aggagagttg gcagagtgac cggtagtgat gggaaattat atcatatcta 780
caveigeavalgmtigggtgta tectcctgaa gagggcgact aggaaccaac cagaakjEres@ADs377

gaaatgggta tacaacagat taaattgtcc tttatggtc accagetget 900

ccgatgaagg

agoagtggat
agggagggca
cctattecggo
cabctataca
cgctataagy

taaatatgty.

agctgaaaag
tgtggataag
atggggagtt
tittgeaact
caagcaagta
agatacagag
agcaacatao
cttagettac
gagtgtggte
gaghtgacgge
aatcteagta
agaatctagt
ccaageagea
tgaagcagtc
ctataagggg
abttgatcaty
ctitgtcagge
gaetcaaaasa
tgatgagaga
tggetatgag
ggggiccktte
gttctatgat
cetetattan
taccaacaag
gataggttit
agattgtgea
titeoacatat
taatttacaa
tgtecaatgaa
cccogaggayg
cataacaggy

‘agaacctcag

tecagggaca
gectttigte
gaatatacgy
aagaatattyg
caaggggace
gaggaaaacc
accagattgy
ataccaccta

agataacaca.

ctggagcaca
attaaagtge
ggctoaagga
gegteteaag
atettoegagg
gaaggtgaga
agatcageta
aatggeetcet
aaceagttto
tgaattgeat

ctbetgggta
ttaaaacaag
tacgtegoggt
cktgaagace
acogacggca
gacgcactgg
gtcagagact
ttkatacaat
cacaoggeac
ttagtogtaa
geagtitgate
acccaacaay
acatataasa
cteccataty
atactcagtt
ttgttaggta
ggbtatatcty
gaacagaaaa
acagatgagac
cagaccatag
tgggaagceaa
tktgaggeetr
aactacatac
ctagtocttg
ataagectac
atgaaggcaa
ckatgcagga
gataacttga
aagggagtaa
tgggaggtag
aaaggtgcat
ackataacga
gacctaacaa
gaaagagaga
gaccetgagga
ttgagtetoco
gaggctgaag
chtggaceace
ggaghttaacc
ctaatcateyg
ctotacaaag
acggtigetco
tittetcaata
acaacagoaa
ttccaagcgyg
attgocagtg
aagatagtga
caagttacaa
cctocatgta
aactgggaac
atccaccectt
gocactgcaa
cabtgaaggga
tgcagagatg
gctggtatta
caccaageca
gaagaactaa

tggattggeo
taactggctt
accagacach
acaggcktga
aggactcaga
tagactactc
cccagtetac
cactaacaga
tctacaaaay
aatggttgge
tagtagtata
aggggaggaa
cctggaatta
ctacaagtge
ctacaattta
caggeataag
tgatgotagy
gaacttbget
tagtcaaaga
gaaacccect
aagaactage
ttgagetitt
tggacttaat
ggtgggctec
ctcataacaa
taaaaaatygt
atagattagyg
tagaagtcaa
cagctaagti
accacgettt
atttgggtga
agaactcagt
tectetaacet
teoctacegt
ctateoaagee
aacccaccegh
tgatgacgac
agtcaactac
ctaaccattlb
gtaacaaagg
gaaacaacos
taaaagagkk
gggaagettt
tratcaggag
aagaacceckt
tagatagtat
aggaagttgy
aaaaacagat
gtaaaattte
cecteggaty
atgaggetta
aagaatccat
acctaagaac
gacacaaasy
ggctggagaa
Laagagaaaa

tgaaggtctt

ggacocagge
atccacagea
ttcaaanagg
ggacacaacs
gttgaaggaa
caaacaaggg
gaaggaaggc
gaataaggag
cttggeagoy
tttbggggge
ttatatcatce
gtttgtgget
caacaatctg
cttgaagktyg
caagacatac
tgecagecaty
ggtaggtgee
gatgaaggtc
gaaccctgaa
aagactcate
agagaaaact
aggtatggac
cttecaacttg
tgcacctitg
ctacttaagg
tgctggtaaa
gagaggacct
gecagtaget
agactacaac
cockgaccaga
cocgaccagac
acagttecta
tgtecaggett
gacagtaact
tgtattgggy
gagactagtce
agggatcaca
cctaaaggta
agcoagaggtg
ttotaccteg
dagagagatc
ggaecceggaa
agaagoccta
gttaatagag

attttitggaa

aaazagcaaa
ggctaggace
gagbctagee

aaagggacat

tggggtctat
cctiaaactce
cataagagaa
caazbcaatyg
asacatatat
actgocagta
aattgataaa
cgactgcttia

agccaacagy
gaaaacgcce
cacataccca
cacctecagt
ttagetgtgg
atgaaattea
ttgeaasacca
gagatcatca
agactgggge
gaaacggtat
aacaaaccabt
aghbctttita
caacgggttyg
tteacaccoa
ctotetatas
gagatcttaa
atocgcegeee
tttgtaasaa
aaaataateca
taccatctgi
getggeegea
tcagaaggaa
cataataaalb
agctgtgath
gtagaaacca
ttgacaaaag
cegaacttea
aggctagaagy
aatgggaaag
ctagtaaaga
catcaagatc
azaatgaaga
attgaactag
acttggettg
gagaaagtoa
accactgaaa
ceagtggtag
gggttgaagy
atagatgaga
aacagagcaa
agggatctga

ttaaaagaat-

agcktaggta
ccagaggttg
gcaaaaatac
gcaaaggaakt

tatacgatga

cctebetttg
atggtgtcag
abgggaacca
aaagagctay
cataacacct
atcaaccety
aataagatca
gtocgagocc
acagaaaaca
aagatcccag

tggtagagac
tettgatage
tgattactgsa
ttgcececcaaa
gagacctiga
teaaagtecca
ttaaggagta
ggtabtggact
atgaaacagc
ctgetecacat
ctttbectgy
tatctgeact
tegaacctyge
caagattaga
ggaagggtaa
accaaaaccce
ataatggaat
acttcttaga
tggetbctatt
acggggtgta
acttattcac
agataagaaa
taaacaaggy
ggacaccaag
ggtgtocttg
tbgaagaaaa
aagtaacaaa
gecaggtgga
tactgttage
agcacacagyg
ttgtcgatag
agggttgege
tcecataagaa
catattetit
toccagaaco
cagcaataac
agatgaaaga
aaggggaata
aagatgacag
gaacggecaa
tgagecaagy
Lagtagatta
agecaatcas
aggaggaact
agaatgacktt
taggggecac
aattgagcag
aagagoebght
cataccaact
taccagctag
tggaagttga
ggatcectgeg
ggaaaatatc
taggctcecaac
aaactgacac
ageagacece
agctgaagga

6720

- 6780

6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8160
8160
8220
B280
§5340
BAOO
B460
8520
8580
8640
8700
8760
8820
8880
8940
000
3060
9120
9180
9240
9300
9360
5420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
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gagcaagggt gctacaagta agaagcagcc taagccagat aggatagaaa 960
aaggtaagat 55 gaaaatagcc ccaaaagaga cagaaaaaga ttgcaaaacc
agaccccccg acgcgactat 1020 agtagtagaa ggggttaagt accaggtgaa
gaaaaaagga gaaaaaatac 1080
ae8aasamgccccctgaa tcaagaaaaa aattggaaaa 1140 WO PCI/EP2065/005377
2005/111201PCT/EP2005/005377 8/163 '

atcgtatgat
aggctateta
geagetgate
caagaatgag
gaaaccaaga
gtacaaatgg
atttgacata
gagetttgac
ggatatceag
acacatggte
gaggggtagt
gatatatget
aabtocatgtyg
ctetgagaay
ggacaaaatyg
gocagtbcaga
actagctaag
gaaggccgta
ctgattacty
ctaccaaggy
gaaaagaaca
ctggacaaaa
aggtaccetgy
cccaagecact
ggcggoacaa
tatettgaga
tocggagagt
agatakttat
ctecaatgea
ggaagacctc

<210> 3
<21i>
<212>
<213>

DA

<4Q0> 3

gtatacgaga
caacgtagyy
gactagcaaa

gtacagggga

tggacgagag
ctatbegtay
gtaaaaactec
atataaacaa
gtttggagayg
cagoegecaac
taatgtgtat
ttatgtggge
cgasacaact
catcetgeata
gaaatgggta
gagcaagggt
gaaaatagee
agtagtagaa
teaagabtgygg

gaagtttbcat
gagagcaaga
aaggatctga
aagagagacyg
gtaatccagh
gtaaagcaaa
tteaacaaag
accaaagegt
aaatattatt
gaggtacety
ggoecaacecy
ttctgtaaaa
tgtggtgatyg
ggtatgraga
aaagtggeabt
tgggcagata
atggcaacca
gecetteaget
gtgtitgtecac
gatcccatag
ggatttgaga
catactagta
ttagttaaty
ggtgtecacte
cegecgatag
aggoetgagyg
cgtgoecctea
tgtagttgyga
ctaagcackt
taacageccy

12329

ttagctaaayg
aacctteecc
agtaggggac
ghogtcaaty
catgeocacy
cgttatggac
tgetgtacat
a@accagead
agcagtgact
atcctgacca
ggaccggtga
cecgtetate
aggagagbty
gatgggtgta
tacaacagalt
gctacaagta
ceasaagaga
ggaggttaagt
ttatatcaca

gggaacaatlt
acatagggga
ggaaggggaa
tecagegacga
accoggacge
aaccagtggt
tgaagaagga
gggatacacsa
tcaagagaag
tcattacage
acacaagtge
gtacaggcat
atggectibtt
tattacatga
acagattcga
acaccaghtag
ggctggattc
tecttttgat
agtttbtccaga
ctgcgtacag
agctggetgyg
aaagactaat
ctgacagact
tgttgggaaa
agggggttga
tgatgctgat
cteaagghtt
tagtaatgea
tagetgtgta

aactegtata
tcagecgaagy
tageggtage
gttegacact
geacatctta
acagectgat
ggcacatgga
gegtegtgga
tgeaccogea
atgctaggtce
gtggcatcta
atagagccec
goagagtgac
tectectgaa
taaattgtoc
agaagcagce
cagaaaaaga
accaggtgaa
acaagaataa

aaggtaaggg

agaagecggy
agtcctagac
gaagattagg
ctgggaagcc
caaggtgaga
gataccoggc
atgggattca
agtecaccagt
tatacacaaa
agacggtgaa
tggtaatagt
accttacagy
gataacagag
ggecgggaay
ggacatagag
ttacatggea
cagoggagay
gtactcatygg
aatatcecea
agaagtgata
tectgaatttg
ccaagectgt
gattgcagga
acactatgay
cagatataag
gacagttgoo
ttaattgtaa
gtgatagtaa
aggttaactco

tggatbggac
cogaaaagag
agtgagttcg
ceattagteg
acccabgcgy
agggtgtage
gttgtitttea
acctbgtitac
gtcaacacta
cectaccgegyg
tatcaaacca
actggaacta
cggtagtgat
gagggegact
tttatgggte
taageccagat
ttgeaaaacc
gaaaaaagga
geccoctgaa

tcaagatggg ttatatcaca

atazaccgta
acagagaaac
tactatgaaa
ggagagtieg
ctggecatta
tatgaaggta
ttecaggacce
agagacctaa
ttettagata
gtttacataa
atgttgaatyg
ggattecageca

agaggactgg

cococagaaaa
ttttgtioce
ggdaggagca
aggggtagea
aatcocegtag
tccaaaaaca
gggaaacagc
agtatgacca
gtagaaatay
aagactggga
gaaattaact
ttgggoccea
agcggaaget
atattgtaaa
ataccccaat
gacgtecacg

Artificial Sequence: Mutated BVDV: XIKE-B

glcaacaaat
gctagcecatg
ttggatggece
aggagteteyg
gggttgeatg
agagacctge
aatgaacttt
gacgicaacyg
aaactaccac
aaaggtgact
ggaccgatet
tgtagggagyg
gggzaattat
aggaaccaac
accagctgct
aggatagaaa
agaccoeecey
aaggtaaggy
tcaagaaaaa

agggtgcage
acatagtaga
cageecateoe
ttgatgaaaa
caaaagtgat
aaacacckct
cogtagoeagt
tgttgataaa
caataacaga
ggaatggtca
tectaaceat
gagtggeaag
gactgaaatt
taactgaagg
atactccocegt
cagccactat
cagcttatga
ttagaaggat
caatatacta
tgtgtgaact
ctctaggeat
gtaagadaga
agttttacalt
taaagcaaaa
tagttaatgt
ggtgaatceg
tagacagcta
ttaacactac
gthggactag

tttkaattgg
ceckttragtag

gaaccoctga

agatgccatyg
ggtgaaagcg
takboogota
tatacaaaac
ggcgcccact
accaacgagyg
gccggagagy
actaccagga
caagtatgtg
ateatatcta
cagaagtect
cegatgaagy
aaggtaagat
acgegactat
gazaaaatac
aattggaaaa

10340
10208
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580

11640

11700
11760
11820
11840

&0
120
180
240
300
360
420
480
5490
600
660
720
780
B840
9400
960

1020
1080
1140
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10/103 gaaaatcata gatgaggtgt caggaggagc aaattttcta tcaagactca
tagcagccat catagaatta aattgggcca tagatgatga ggaatgtaaa ggactgaaga
aactgtatct cttgtcaggg agagcgaaga atttgatagt taaacataag gtaagaaatg
aagccgtcca cagatggttt ggtgaggagg aaatatacgg ggcacccaag gtgatcadta
teedcmeHbje gtacccta agtaaaaaca ggcactgcat aatctgcacy atGGuRERI0S/065377
ggaaagaatg gaatggagcc aactgcccad’#ftgtggaag acaaggaaag cccataacat
gtggaatgac actcgcagac tttgaggaga aacattacaa aaagatattt ataagagaag
gg@alefaity jectgigoet dttpateetciigcoatigdanitaitit-cgecaecoalg-ageaiicasg 1200
taigmaga t&gaa@vgmwacgqamaaaceageeagmﬁ@emeﬂagtgaggaawt 1260

aagagasiiet s 1320
L L S

ctfaaigagaagdgesssgiogRacatGaigg akragetaact geaﬂati@g@a&ea&%aga 1500
agstagﬁqgm@g@@maggg@@ﬁmxgagag@m geactariaa gagtgagaag 1560
ca % %%‘ﬂ&&éé fcrretahuReR) iy Higageicggaa %%%ﬁtgt iggg
éegﬁ‘éagg i ﬁ@ﬁﬁa% §§ éﬁﬁﬁé'éﬁbﬁ §3§§§t 1740

EQ_%% é‘&% 1800
gtmgg@wa@a@@@wgd@mammaam mﬁkﬁg@caagmt 1860
tg@ggmiggtamaga!a gogrggagtrr P rgiftcagtdy cetodghyier 1920

a éﬁt&*gﬁ‘cc %ﬁ OEETdafee bopfraceac uigaageT s 00
aliiac gii difdaa t@agéqgmﬁéﬁiai’é’ﬁ Ghede 2100
ctacmégaa %&m@%ﬁgmta@%@w%@@%gﬁge@@é@gt 2160
gaaaﬂaga@@t@mam&wwagaggmamg;mamam ggac&g@,ggg 2220
ammgaeg belktg ém%gﬁﬂ: é&ea@&%gagcaﬁgggagg%gaéaaa gt2280
g§ @8 JaGERE Rl SRRRiEAR RRiTRIS ToRERIRR 5000
gﬁ%ﬁ@@i Ca aifiuageal 20HAYRIRI0: AR 00AANYIS-aCalIgC Attt 2460
ccdwaﬁgacaata@g@ﬁaat atgggtachdigicagoit eatcageagaaacigagRge tatt 2520
ogoBralgg taqgdgtecttat Gtatatteticag atgagtae eac@gﬁgmaa@aecé ggtbccat 2580

oo afapaaTlg Eig mg@i&%@ i %@%a 5760
e AgtaacT T detdgaacath egggitggig,@g@%eégg t 3760

ctgaese‘a&agg?eg:e&amaa@g@tﬁﬁa@at@@@@a&t@aaaagﬁga@& ttgeagedtlsy 2820
accgaagataccg;actgﬁagagacmaaggcamgatgmggtngg@g@g%agnaggaa@at zgzg
2egoRadng [ gler il aagﬁggqaa aﬁgéé@ﬁ?t% %ﬁ%ﬁ%f&a"qc

zgiﬁz@fﬁq %@é@é@é@é@m g fiad &E J 3080

gaabegEaatd el actadache Gaeaead ag@@@c%ggat 3120
aggaa@aagtgkgagwgaggggw&tcgﬁeamg @mattaaétagcﬁaamgga@tga 3180
tag W@Rﬁcé&‘%@ 2 B aG ﬁtagg raggggg_
Z‘iﬁﬁ é‘%g cag gac %%ﬁ@%@@%ﬂ@é@&%ﬁ%@@ﬁ@m 5 3360
acck 3420

gtggawa@aa%atgﬁﬁmageeﬁta W@@acaggﬁge&ga taac&@@agtt 3480
catggacmjiecticagtaateicettdattaga aga%@t@tcge@geagtgacag&acamc 3540

ata BRGECATPAATEERTagH SR & 3600
s DD

tectbettet 3660
e
tgtalal Gaa0aaaat{a00AHRE03AUIBELIAC EY

HaeY GRAIRGEa 3780
gc@ggg@ﬁcw:gnggg@te&mgg@acgmttggcggtgmaggcamcwacawc 3840

:Q’g Fefgdggokat taaabranoagerpyéttatcaae gt E@Mﬁct gggg
agc%%‘% %@a %@@«;8@9% C@%ﬁi 2@%&:“@@%@%@ 2 4020
aaa acaclidgagarta cagadidad 0aGacaacee %“&I&G@Q&Ba 4080
acatgeaﬁaaaa&ggewaﬁggﬁ@@@%@ﬁ&&@@&@&@@&gﬂg@&g@&aﬂa%ﬁg&g@g 4140
ggtagamcgaba@jmacgfgg:a Fyactatiet damcadgyta tyddaticayy zg 23
[

oo e é fg&gﬁgﬁ f%ﬁ‘é @%‘%iﬁéﬁﬁﬁ Tesadccat 220
Saol % 28 § doshnadad 4 ALY, 4380
ttaébtééﬁgac gaogaet %mcb@mae%&ﬂ@% gos3ageed 4440
aagdggaanageititigeaactt tagtgytags atggitggeitittdogggegmdacggtattrcagy 4500
ccagfgusacataabe Rt EabtRRREt 2rftagtaER AR EPACaBkRESRECaY 4560
ttttcctgga gatacagaga cccaacaaga ggggaggaag tttgtggcta gtotttttat
atctgcacta gcaacataca catataaaac ctggaattac aacaatctgc aacgggttgt
cgaacctgcc ttagcttacc tcccatatge tacaagtgcc ttgaagttgt tcacacccac 5 10

15 20 25 30 35 40 45 50 55 WO 2005/111201PCT/EP2005/005377

11/103 aagattagag agtgtggtca tactcagttc tacaatttac aagacatacc tctctataag
ANAD NnaanAaAtaaa antaacanct tattanatae anAacataant Acancecataa
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tagttaatgc tgacagactg attgcaggaa agactgggaa 11940 10 gttttacatc
ccaagcactg gtgtcactct gttgggaaaa cactatgagg aaattaactt 12000
i\ggggaaaag gcggcacaac cgccgataga gggggttgac agatataagt tgggccccat

agttaatgtt atcttgagaa ggctgagggt gatgctgatg acagttgcca
g%’é’g%ﬂg{&ﬂ’zlzo gtgaatccgt ccggagegte gtgeceteac tcaagghitt (Ratlgrana "’
tattgtaaat 12180 agacagctaa gatatttatt gtagttggat agtaatgcag tgatagtaaa
taccccaatt 12240 15 taacactacc tccaatgcac taagcacttt %%ctgggé:%a

ctea ageccat

ga. agc aaatitttcta Ceaaga 4620
ca@ggggﬁggcgg%%@gg%ggxizggﬁggtga ggaatgtasa ggactgaaga aactgtatct 4680
ctigteagayg agagcgaaga atttgatagt taaacataag gtamagaaatg aagccgtcca 4740
cagatggttt ggtgaggagg aaatatacgg ggcacccaag gtgatcacta tcataaaage 4800
tagtacecta agtaasaaca ggcactgeat aatctgcacg atctgtgaag ggaaagaatg 4860
gaatggagee aactgeoccaa agtgtggaasg acaaggaaag cecataacat ghtggaatgac 4920
actogoagac ttbgaggaga aacattacaa azagatattt ataagagaay aatcticttg 4980
teetgbgoet ttitgatcett cttgecattyg taatbatttt cgeccacgatg ggectbteag 5040
gaaagagtat aaggdgttacyg tccaatacac agccagagga caactecttte tgaggaacct 5100
accaattcta gegacgaaga tgaagcetatt aatggtggga aaccbcggeg cagaaattgg 5160
cgacctggaa catctaggabt ggghactgag agggecagec gtgtgcaaaa aaattaccaa 52240
_ccatgagaag tgcocacgtaa acabcatgga taagctaact geatttbttyg gaabtcatgee 5280
tagaggcacg accectaggg cacctgtgag gttccccaca geactactaa aagtgagaag 5340
guggctagag acgggatggg cttacacgea ccaaggagygd atcagcetegy tagaccatgt 5400
cacagccgga aaggatttac taghgtgbga cagtatggge aggaccaggg ttgtetgtea 5460
tagtaacaat aagatgactg atgagactga gkatggeate aagaccgact cagggtgtec 5520
cgaaggtgeg aggigttacg tgetaaacce agaagctgtt aacatttctg goacaaaagg 5580
agctatggta cacctecaga aaacdggaygy ggagttoaca tgtgtcactg cotcagggac 5640
ceegygottte ttegatctga aaasatctaaa aggetggtoc gggetaccaa tttttgeaage 5700
atccagtgge agggtggttg gtagggtgaa agtcggeaag aatgagqagt ccaagcecace 5760
caaacteatg agcggaatce agacagtgtc taagaaccag acagacckag cggacatcogkt 5820
sazaaamattg actagtatga acagaggaga gttceaaacag ataacattag ccactgggge 5880
aggaaaaact acggaactge caaggtcegt catagaggag atagggagge acaaaagggt 59490
cttagtcotg ataccattga gagcagoeagcoe agagtcagtyg tatcagtata tgagagtgaa 6000
gtacccaagt atabctttca atttgagaat aggagatatg aaggaaggtg acatggecac 6060
tggtatcace tacgcctcat atgggtactt ttgteagett cetcagocca aactgagage 6120
tgecatggta gagtacteat atatattctt agatgagtac cactgtgcta cacccgageca 6180
attagoaata attggaaaga tacacaggtt tgotgaaaat cttagagtgg tageaatgac 6240
ageaacccea gotggaacgg tcacaacgac tggtcagaaa caccctatay aggagttcat 6300
agecccagag ghgatgaaag gtgaagatet aggtagtgaa tacttggata ttgeagggtt 6360
gaagataceg actgaagaga Lgaaaggcaa catgetogtg ttogegecaa chaggaacat 6420
ggcagtagaa acagetaaga aatbgaagge taagggatac aactctggat actattacag 6480
tggggaaaac ccagagaact tgagggtggt aacctogeaa teccegtaty tggtagtage . 6540
caccaatgec atagagteag gtgtgacatt accagactta gacacagttg tagacactgyg 6600
actazagbgt gagaagaggg tgaggabtte ttcaamaatg ccettecattg taacaggact 6660
taagagaatyg gcagtcacaa toggagagea agecccagoge aggggtagag taggaagagt 6720
caagccaggt aggtactata ggagtcaaga aacagcttea gggtcaaaag attaccatta 6780
cgacctactg caagccecaga ggtacggaat agaagatgga attaatgtaa caaagtcatt 6840
cagggagaty aactatgatb ggagcctita cgaagaggac agcttgatga taactcaact 6900
cgaggtcctt aamcaacctec ttatatcaga agacctguoot googeagtga agaacabcat 6360
ggceccggace gabcacccag aacceataca actggectat aacagttaty aaaaccaaat 7020
tocagtgetg ttoccaaaga tcaaaaatgg tgaggtgaca gacagttatg agaattacac 7080
aratctcaat geaagaaaat taggagagga cgigecggea tatgtgtacy ccacagagga 7140
tgaggatcta geagtggatc ttebgggtat ggattggeceg gacccaggea accaacaggt 7200
ggtagagaca gggagggeat tamaacaagt aactggctta tocacagcag aaaacgecet 7260
cttgatagce ctattogget acgtegggta ccagacactt tcaaaaaggc acatacccat 7320
gattactgac atctatacac ttgaagacca caggettgag gacacaacce acctecagtt 7380
tgcccoaaac gotataagga cogacggoaa ggactcagag ttgaaggaat tagctgtggg 7440
agaccttgat aaatatgtgy acgractggt agactactcee aaacaaggga tgaaattcat 7500
caaagtccaa getgasaagg tceagagactoc ccagtotacg aaggaagget tgcoaaaccat 7560
taaggagtat gtggataagt ttatacaatc actaacagag aataaggagg agatcatcag 7620
gtatggacta tggggagtte acacggcact ctacaaaage ttggoagega gactogggea 7680
tgaaacagct titgcaactt tagtggtaaa atggttgget tttgggggcg aaacggtate 7740
tgcteoacatc aageaagtag cagtbgatcet agtagtatat tatatcatca acaaaccate 7800
ttttoctgge gatacagaga cocaacaaga ggggaggaag tttgtggeta gtetttttat 7860
atctgeacta gcaacataca catataaaac ctggaattac aacasbctge aacggghtigt 7920
cgaacetgec ttagetbace teoccatatge tacaagtgece ttgaagttgt bteacacccac 7980
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ttggactagg gaagacctct aacagccce
<212>DNA

<400>4

ttttaattgg 60
WO 2005/111201

aagattagag
gaagggtaag
coaaaaccca
taatgcaata
cttettagac
ggetetatkt
cggggtgtac
cttatteaca
gataagaaac
aaacaaggag
gacaccaagt
gtgtecttgt
tgaagaaaag
agtaacaaag
ccaggtggac
actgttaget
gcacacagygg

- tgtegataga

gyggttgeget
ccataagaalt
atattbetbtt
cegagaacec
agcaataacc
gatgaaagaa
aggggaatat
agatgacagg
aacggccaayg
gagccaagga
agtagattac
gccaatcaag
ggaggaacta
gaatgactta
aggggucaca
attgageage
agagctgtta
ataccaacty
accagetagyg
ggaagttgaa
gatcctgegy
gaaaatatca
aggctcaaca
aactgacaca
gcagaccact
gebgaaggaa
gggtgeagea
catagtagag
agccatcoece
tgatgaaaayg
aaaaghtgatg
aacacctceta
cgtagcagtyg
gttgatasag
aataacagaa
gaatggteag
cctaaccatg
agtggcaadga
actgaaattc

agtgtaggtca
agtgacgget
atcteagtag
gaatctagtg
caagcagcaa
gaagcagkbec
tataaggggt
ttgatcatgt
ttgtcaggcea
ckeaaaaaadc
gatgagagaa
ggctatgaga
gggtcocttce
ttetatgaty
ctotattaca
accaacaagt
ataggtttta
gattgtgcaa
ttcacatatg
aatbttacaag
gtcaatgaag
ceegaggagt
ataacagggy
gaacctcagc
ccagggecayg
cebtitgtee
aatatacgge
agaatattga
aaggggaccet
aggaaaacea
ceagattggt
taccacctaa
gataacacaa
tggagcacac
ttaaagtgece
gctcaaggaa
cgtetcaags
tettegagyg
asggtgagac
gatcagctat
atggcctetyg
accagtttee
gaattgeaty
togtatgatg
ggctatctag
cagetgatca
aagaatgaga
azaccaagay
tacaaatggy
tttgacatab
agettigaca
gatatccaga
cacatggtgy
aggggtagty
atatatgett
atccatgtgt
totgagadgy

tactcagtte
tgttaggtac
gtatatctglt
agcagazaay
cagatgaget
agaccatagyg
gggaagecaaa
tfgaggectt
actacatact
tagtecticg
taagcctace
tgaaggeaat
tatgeaggaa
ataacktigat
agggagtaac
gggaggtgga
aaggtgcata
ctataacgaa
acctaacaat
aaagagagat
acctggggac
tgagtcteca
aggctgaagt
tggaccacca
gagttaaccc
taatcategy
tgtacaaagy
cggttgetet
ttetcaatag
caacagcaalb
tccaagegga
ttggcagtgt
agatagtgas
aagttacaaa
ctecatgtag
actgggaace
tccaccctta
cecactgcaaa
atgaagggaa
gcagagaltgyg
cbtggtattag
accaageeat
aagaactaat
aagtttecatyg
agagcaagaa
aggatctgag
agagagacgt
taatccagta
taaagraaaa
tcaacaaagt
ccaaageghtyg
aatattattt
aggtacctgt
gecaacccga
teckgtaaaay
gtggtgatga
gtatgcagat

12329 <210>4

13/103

tacaatitac
aggcataagt
gatgetggay
aactttgetyg
agtcaaagag
aaacccccta
agaactogoea
tgagctttta
ggacttaatc
gtgggetcct
tcataacaac
aazaaatgtt
tagattaggg
agaagtcaag
agctaagtta
ceacgetitc
tttgggtgac
gaactcagta
ctetaacctlc
cectacegtg
tatcaageel
accceaccgty
gatgacgaca
ghcaactacc
taaccattta
taacaaaggt
azaacaacooa
aaaagagttyg
ggaagetita
gatcaggagg
agaacccelta
agatagtata
ggaagttggy
aaaacagate
taaaattica
ccicgggkgt
tgaggettac
agaatecate
cehaagaacc
acacaaaaga
gctggagaaa
aagagaaaaa
gaagghtcttc
ggaacaatta
cataggggaa
gaaggggaayg
cagogacgac
cooggacgeo
accagtggtyg
gaagaaggaa
ggatacacaa
caagagaagt
cattacagea
cacaagtgct
tacaggcaka
tggetttttg
attacatgay

aagacatacc
geagecatgy
gtaggbgcca
albgaaggtct
aaccctgasa
agactcatclt
gagaaaacty
gogtatggact
ctecaacttge
geacctthga
tacttaaggy
gctggtaaat
agaggaccte
ccagtageta
gactacaaca
ctygaccagac
cgaccagace
cagttectaa
gteaggetta
acagtaacta
gtattgoggyg
agactaghtea
gggatcacac
ctaaaggtag
geagaggtga
tctaactega
agagagatca
gacccggaat
gaagcoctaa
ttaatagagce
ttitttggaag
aaaagcaaag
getaggacct
agtcotageec
asgggacata
ggggtetata
cttaaacteca
ataagagaac
aaatcaatga
azcatatata
ctgecagtag
abtgataaaa
gactgettas
gaagccggga
gtoctagaca
aagattaggt
tgggaagccg
aaggtgagac
atacccgget
tgggatteat
gtcaccagta
atacacaaatb
gacyggtgaag
ggtaatagta
cottacagug
ataacagaga
gecgggaagoe

20 <211>11837
<213>Atrtificial Sequence: Mutated BVDV: XIKE-B-NdN
25 gtatacgaga ttagctaaag aactcgtata tggattggac gtcaacaaat

POITEP2005/005377
tebctataag 8040
agatcttaaa 8100
tcgoegececa  B160
ttgtanaaaa B220
aaataatcat 8280
accatctgta 8340
ctogcegcaa 8400
cagaaggaaa B460
ataataaatt 8520
getgtgattg 8580
tagaaaccag 8640
tgacaaaagt 8700
caaacttcaz 8760
ggctagaagy 8820
atggoaangt 8880
tagtaaagaa §940
atcaagatct 9000
aaatgaagaa 9060
ttgaactagt 9120
ckbtggettge 9180
agaaagtcat 9240
ceactgaaac 8300
cagtgogtaga 9360
ggttgaagga 9420
tagatgagaa 9480
acagagcaayg 9540
gggatctgat 8600
tasaaagaatt 8660
gettaggtaa 9720
cagaggttga 9780
caaaaataca 9840
caaaggaatt 9800
atacgatgaa 35§60
cteotettbga 10020
tggtgteage 10080
tgggaaccat 10140
aagagcetggt 10200
ataacacctg 10260
tecaaccctgg 10320
ataagatcat 10380
tcegagoeca 10440
cagaaaacaa 10500
agatcccaga 10560
taaaccgtaa 10620
cagagaasca 10680
actatgaaac 10740
gagagtbitoegt 10800
bggeccattac 10860
atgaaggtaa 10920
tecaggaceos 10980
gagacctaat 11040
ttttagatac 11100
tttacataag 11160
tgttgaatgt 11220
gattcageag 11280
gaggactogyg 11340
cccagaaaak 11400
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caacgtaggg aacctteccc tcagegaagg ccgaaaagag gctagccatg cccttagtag

120 gactagcaaa agtaggggac tagcggtagc agtgagttcg ttggatggcc
gaacccctga 180 gtacagggga gtcgtcaatg gttcgacact ccattagtcg aggagtctcg
agatgccatg 240 tggacgaggg catgcccacg gcacatctta acccatgcgg
goottgEzdg Bgtgaaagceg 300 30 ctattcgtgg cgttatggac acagcCtya/Er2005/645377
agggtgtagc agagacctgc tattccgcta 360%taaaaactc tgctgtacat ggcacatgga

gttgttttcc gatgaaggga gcaagggtgc 420 tacaagtaag aagcagccta

aaclgeeagaiag-gaagaadaafoiragatgagadtaggceacatagagt

tactcecgtyg
agccactata
agcttatgag
tageaggatc
aatatactac
gtgtgaacty
tetaggeate
taagagagaa
gttttacate
aaagceaaay
agttaatgtt
gtygaatecgt
agacagctaa
taacactaceo
ttggactagg

<210> 4
<211i>
<212>
<Z13>

DA

<400> 4

gtatacgaga
caacgtaggy
gactagcaaa
gtacagggga
tggacgaggy
ctattogtgg
gtaaaaactc
tacaagtaag
aaaagagaca
ggttaagtac
atatcacaac
ttgggecate
gaactibgatg
caggagtcta
asacagactat
cacgtgttge
agaaceghbgyg
tagggagtgt
ggcetagggac
aggtgttata
ggagcacgat
caacaccath
attagggate
agcaagtcca
cactecraget
cgcogaagat
gtecttggtyg
acattttgeg
tttaacggta
gtatgtctge
ggaagcaggy
gaatgetgec
aatocaaggy

coagtcagat
ctagetaaga
aaggccgtag
tgebtactgyg
taccaaggoy
aaaagaacag
tggacaaaac
ggtacctggt
ccaagcactg
gcggoacaac
atcttgagaa
coggagoegtc
gatatttatt
teccaaktgeac
gaagacctet

11837

ttagctaaag
aaccttocco
agtaggggac
gtegteaatg
catgeceocacyg
cgttatggac
tgctgtacat
aagecagecta
gaaaaagabb
caggtgaaga
aagaaktaagc
thagcagedyg
gacaacggoa
catggaatit
gagettaaay
aggttgcaaa
atatggttga
gctgtgactt
agacctacaa
ctggatggge
tgeggeaaca
gagggageaa
cttggtaaga
tactgeggag
tgocktecaa
ggaaaaatac
gtbtctgtety
atccegeaaa
gcoaaccacayg
ataagaccayg
caagtaatca
actaccacag
ctatbgtgge

gggeagataa
tggcaaccayg
cotteagett
tgttgtcaca
atcccatage
gattbtgagaa
atactagtaa
tagttaatge
gtgtecactct
cgccgataga
ggctgagggt
gtgeecteac
gtagttggat
taagecacttt
aacagocnc

aactcegtata
toagegaagg
tageggtage
gttcegacact
geacatetta
acagectgat
ggcacatgga
agccagatag
goaaaaccag
aaaaaggaaa
cccctgaato
tootgettca
cegagggaat
ggocagagasa
agatagtggyg
gacatgagtyg
tgaacaaaac
gtaggtatga
ctctgacagg
cckgtaactt
tgetgecaaga
gaggtagggac
agttggagaa
tggagaggaa
gazacactag
tecatgagat
actttgcoce
gcecacgttga
tagcagaggt
actggtggce
aattgatgcet
ctttettaat
tgatgetaat

caccagtaght
gocbggatteoe
cetbktitgaty
gtttocagaa
tgcegtacaga
gectggcotggt
aagactaatc
tgacagactyg
gttgygaaas
gggggttgac
gatgctgatyg
tcaaggtttt
agtaatgcag
agetgtatga

tggattggac
ccgaaaagag
agtgagttcy
acattagteyg
accqecatgegyg
agggtgtage
gttgttttcece
gatagaaaaa
accocecgac

gotaagggga

aagaaaaaaa
gctggtaaca
acagcaagcy
aatttgcace
gatgatggac
gaataaaggt
ccaaaacaac
caaggaaaca
tigeaagaaa
taaagtabcyg
gacogdgata
ggeccaagttg
caaaagcaaa
gateggttac
aataataggc
gggggggcac

ggaaaccgeg

tgtagacaca
cataccaggg
atatgagacyg
aagggecate
ctttttagta
aacaggagea

tacatggeay
agoggagaga.
tactcatgga
atateccocat
gaagtgatag
ctgaatttga
caagcctgty
attgeaggaa
cactatgagy
agatataagt
acaghttgcea
taattgtaaa
tgatagtaaa
ggttaactcy

-

Artificial Sequence: Mutated BVDV: XIKE-B-NAN

gtcaacaaat
gctagecatyg
ttggatggee
aggagteteyg
gggttgecatg
agagaccige
gatgaaggga
ggtaagatga
gogactatag
aaaaatacta
ttoggzaaagy

ggagagaata

atgttectaa
ggagtaccasa
gegagtbgaga
tggtgtaact
ctgacagaag
gaattgaaca
ggcaagasatic
gttgaagaty
cagetactey
acaacctggt
geatggtityg
gtatggtata
cecgggaaat
cteoteagaat
agcgtcatct
tgogacaaga
acagtgtygga
acgacagtet

agagacttaa

azagcactga
cagggetteo

tttgttecea
ggaggagcac
ggggtageac
atcoegtagt
ccaaaaacac
ggaaacagcet
gtatgaccac
tagaaatagg
agactgggaa
aaattaactt
tgggocecat
goggaagety
tattgtaaat
taccccaatt
acgtccacgyg

-

ttttaattgy
cecttagtagy
gaacccctga
agatgceaty

ggtgaaagcyg

tattecgcta
geaagggtygce
agatagcoee
tagtagaagg
aagatgggtt
cactgetggce
tcacccagty
gaggggtgaa
ctcacttage
agaccaacta
ggtttcatat
ggecaaccoget
tegtgacaca
tetetttege
tgoetgttcaa
atggggeaac
tagggaagca
gtycacatge
caaaaaactyg
ttgataccaa
ttgtectatt
actiggttct
accagcetgaa
acctagggaa
tcgteataga
ctaggataty
goggacaact
ctgaatgoaa

11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12329

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

18640

1920

1980
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480 aaaagagaca gaaaaagatt gcaaaaccag accgcccgac gcgactatag
tagtagaagg 540 ggttaagtac caggtgaaga aaaaaggaaa ggtaagggga
aaaaatactc aagatgggtt 600 35 atatcacaac aagaataagc cccctgaatc
aagaaaaaaa ttggaaaagg cactgctggc 660 ttgggccatc ttagcagcgg tectgcttca
gelggtastaiggagagaata tcacccagtg 720 gaacttgatg gacaacggear/Erz005/605377
ccgagggaat acagcaagcg atgttcctaa ddyffggtgaa 780 caggagtcta
catggaattt ggccagagaa aatttgcacc ggagtaccaa ctcacttagc 840 aacagactat

agdiRgetiaaaq agalagig0g-gataalgfncaggaaaatg

cttaactaca
gtgtgaagga
ggctgtgcac
aataggceca
cbcaaaacca
gatggtatge
cttggacaca
gtgtacctat
gacatgcata
gtgtggceat
getcatcaac
agccatagtt
cgetactaac
aggaccagty
ttatgagoca
gttegacety
agtggtcgee
gtetgageag
ttktgetgaca
taaagaggaa
tatgaaaaca
caatgetgat
tgtttitgaty
aataagaaca
aattgtactt
actottattt
gatggaggta
tataacatct
abtgggegeea
agicectgece
ggasaagaac
tgacagtgagy
ctteatatta
ggtttacatt
tgaggtgtca
ttgggeccata
agcgaagaab
tgaggaggaa
taaaaacagy
ctgeccaaag
tgaggagaaa
tgateccttict
gagttacgte
gacgaagatg
tctaggatgg
ccacgtaaac
cceckagggea
gggatggget
ggatttacta
gatgactgat
gtgttacgty
cctcecagaaa
cgatctgaaa
ggtggttggt
cggaatceag
tagtatgaac

acatggcacc
aaagacttga
gagagagaect
gacgtgatag
gtgataaagyg
ccacaggggt
actgteatta
gaaaaaataa
accggtgacco
gacttecgtca
gagagbgggt
ccatcbkggea
aatgatoetgy
gaaaagactyg
agggacoeggt
gattctgtag
ttgttgggty
atggctatgg
gacagtgata
ctggcgagga
attggggtoy
gaccasagty
atcgectageaa
tcaggakttcec
btgttggeta
agtctgatag
ccagaaatat
acagcaataa
geagtgatea
agttacgagt
tggctcegygea
gaagcagtgt
cctttttitga
tcttacctaa
ggaggageaa
gatgatgagg
ttgatagtta
atatacygggg
cactgcataa
tgtggaagac
cabttacazaaa
btgecattgta
caatacacagy
aagctattaa
gtactgagayg
atcatggata
cetgtgaggt
tacacgeace
ghtgtgtgaca
gagactgaght
ctaaacceay
acygggegydy
aabctaaaag
agggtgaaag
acagtgtcta
agaggagagt

tocoecaccaa
aaatattaaa
tatcaaccoag
atatgecctga
gcaaatttaa
ggactyggtac
ggacatatag
taggggaaga
atagcaggbt
actcagaggy
acaggtatgt
cegtaaagtg
gacccatgee
catgoacatt
acttocaaca
accaceadaa
gtaagtacgt
gtgetggagt
ttgaggtigt
aatggattat
tecttactaat
ctatggacce
gagaacctge
tactgeocege
getacataac
ctggtatctt
ctatgccaag
ccactaattyg
tgatggetac
tatctaaget
aagtgaaata
acctatttee
aagcegtgtt
tactggaaat
attttcktate
aatgtaaagg
aacataaggt
cacccaaggt
tetgeacgat
aaggaaagoc
agatatttat
attattbteg
cragaggaca
tggtgggaaa
gaecageegt
agctaactgc
toceccocacage
aaggagggat
gtatgggcay
atggeatcaa
aagctgttaa
agttcacaty
getggteegy
tocggeaagaa

agaaccagac

tcaaacagat

aaaaatagtyg
aatgtgcaca
tgecegagtit
tgactttgag
bgccagekta
aatagaabge
aagaactace
tatetatgaa
gaaagacgga
gectaccacac
agatgacacc
tagaataggt
ttgeageoca
caactattca
atacatgtta
agactacttc
actgtggete
gaatactgaa
ggttiatttc
actggtatac
getaggggga
atgetttett
cacattacca
tageattgat
agactacttt
tattataagy
ttggagacct
ggacattgac
catgtgggea
ttacttccta
cagacagatc
atcaaggeat
aataagetge
tacatactat
aagactcata
actgaagaaa
aagaaatgaa
gatocactate
ctgtgaaggyg
cataacatgt
aagagaagasa
ccacgatggy
actcittetyg
ceteggegea
gtgcaaaaaa
attttttgga
actactaaaa
cagebtoggta
gaccagggtt
gaccgacteca
catttotgge
tgtcactgec
getacecaatt
tgaggattec
agacctageyg
aacattagec

gggttattgg
gattccatgg
aaggaagaga
atgcagatca
tttggactet
ctgaatggac
accctagega
ccabktbcage
tgcakttcbag
cotatcaaga
tacccaatag
tcttgegata
aacgtcacgy
gctygaagtga
aggactctac
aaaggggagt
tcagagkttca
thgataacat
gagatagtca
cttottctgt
cacatoottg
gtggtgaagy
ctegtgacay
ctgattgtag
gtaactgtag
agatataaaa
agcttaaaac
ctagectctgy
ttagcagget
gactttttga
aagaacgtca
agttcagttt
aagagtggaa
akcagecageo
atgcacagga
geagecatea
ctgtatctet
goccgiccaca
ataaaagcta
aaagaatgga

ggaatgacac
tettettgte

cetticagga
aggaacctac
gaaattggeg
attaccaacc
atcatgocta
gtyagaaggy
gaccatgtea
gtctgteata
gggtgteceg
acaaaaggag
tocagggacec
tttgaageat
aagcccacea
gacatcgtaa
actggggcayg

ggccagagag
tgcatgtatyg
ggtatctaght
gtgatgggac
gacctigtga
cagottteca
accaagacac
ggagaaaatg
gtggaaactyg
agtgtaagtyg
gcaagtgeat
gagggtggtgt
tgcaagttat
tagecaagtga
ctaataagta
ggcaatattyg
taatcatagce
acacaatact
tgataggcaa
acttaatagt
tagccaaccce
ccagcagaat
gcgtagtgge
cattgctage
cagtagtatt
agtggcttca
atatcaacca
tectittteta
teetgetgea
ctetgateat
ggacagacgt
atgacatetg
geaggecaga
aatggraagt
aaatcataga
tagaattaaa
tgtecagggay
gatggtktog
gtacectaag
atggagocaa
tecgecagactt
ctgtgoottt
aagagtataa
caattctage
acctggaaca
atgagaagtyg
gaggeacgac
ggctagagac
cagcocggaaa
gtaacaataa

aaggtgcegag

ctatggtaca
cggctttett
ccagtggeag
aactaatgag
aaaaattgac
gaaaaactac

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560 -
4620
4580
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
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gcgagtgaga agaccaacta 900 40 cacgtgttgc aggttgcaaa gacatgagtg

gaataaaggt tggtgtaact ggtttcatat 960 agaaccgtgg atatggttga tgaacaaaac

Cccaaaacaac ctgacagaag ggcaaccgct 1020 tagggagtgt gctgtgactt

gtaggtatga caaggaaaca gaattgaaca tcgtgacaca 1080 ggctagggac
agargtewsawictgacagg ttgcaagaaa ggcaagaatt tetetttcge 114GEUEpgttatsss 7y
ctggatgggc cctgtaactt taaagtatcg gttg#Eatg tgctgttcaa 1200 45

ggagcacgat tgcggcaaca tgctgcaaga gaccgcgata cagctactcg atggggcaac

ggakiBQceaasRntaAlt gRygeageaasat

accattgaga
atctbtcaat
cgocteatat
gtactcatat
tggaaagata
tggaacggtc
gatgaaaggt
tgaagagatg
agcetaagaaa
agagaacttg
agagtcaggt
gaagagggtg
agtcacaatc
gtactatagy
ageceagagy
ctatgattgg
caaccteoctt
tcacccagaa
coraaagate
aagaaaatta
agtggatctt
gagggcatta
atteggctac
ctatacactt
tataaggacc
atatgtggac
tgaaaagghc
ggataagttt
gggagticac
tgcaacttta
gcaagtagea
tacagagacc
aacatacaca
agettacaetc
tgtggtecata
tgacggekbty
ctcagtaggt
atctagtgaa
agoageaaca
ageagtocayg
taaggggtgy
gatcatgttt
gtcaggcaac
caaaaaacta
tgagagaata
ctatgagatyg
gbtecttocta
ctatgatgat
ctattacaag
caacaagtgg
aggttttaaa
ttgtgcaact
cacatatgac
tttacaagaa
caatgaagac
cgaggagttyg

goagcageag
ttgagaatag
gggtactttt
atattcttayg
cacaggtttg
acaacgactyg
gaagatctag
aaagycaaca
ttgaaggeta
agggtggtaa
gtgacattac
aggatttett
ggagagcaag
agtcaagaaa
tacggaatag
agechttacy
atatcagaayg
cecatacaac
aaaaatggtg
ggagaggacy
ctgggtatgyg
azacaagtaa
gtegggtace
gaagaccaca
gacggcaagd
geactggtag
agagactcoce
atacaatcac
acggeactcet
gtggtaaaat
gttgatctag
caacaagagyd
tataaaaccet
ccatatgecta
cteagttcta
ttaggtacag
atatctgtga
cagaaaagaa
gatgagetag
accataggaa
gazgcaaaag
gaggectttyg
tacatactgg
gtecttgggt
agcctaccte
aaggceaataa
tgcaggaata
aacttygatag
ggagtaacag
gaggtggace
ggtgeatatt
ataacgaaga
ctaacaatet
agagagatcce
ctgggmacta
agbctecaac

agtcagtgta
gagatatgaa
gteagetice
atgagltacca
ctgasaatct
gtecagaaaca
gtagtgaata
tgetegtgtt
agggatacaa
cctogeaate
cagacttaga
caaaaatgecc
cocagogeay
cagceticagg
aagatggaat

‘aagaggaday

acctgectge
tggectataa
aggtgacaga
tgocggeata
attggcegya
ctggcttate
agacacttte
ggcttgagga
acteagagtt
actacteocaa
agtcotacgaa
taacagagaa
acaaaagctt
ggttggettt
tagtatatta
ggaggaagtt

ggaattacaa

caagtgeott
caatttacaa
geataagtge
tgctgggggt
ctktgetgat
toaaagagaa
acccoctaag
aactecgcaga
agettttagy
acttaatett
gageteetge
ataacaacta
aaaatgbtge
gattagggag
aagtcaageo
ctaagttaga
acgettteet
tgggtgacey
actcagtaca
ctaaccttgt
ctaccgtgac
tcaagcecetgt
ccaccgtgay

agggaggacac
tcagtatatg
ggaaggtgac
tcagcccaza
ctgtgctaca
tagagtggta
ccctatagag
cttggatatt
cgegocaact
ctetggatac
ceogtatgtyg
cacagttgta
ctteattgta
gggtagagta
gtcaaaagat
taatgtaaca
cttgatgata
cgcagtgaag
cagttatgaa
cagttatgayg
tgtgtacgec
cocaggeaac
cacagcagaa
aaaaaggeac
cacaacoecac
gaaggaatta
acaagggatyg
ggaaggettyg
taaggaggag
ggcagogaga
taggggcegaa
Latcatcaac
tgtggctagt
caatckgcaa

gaagttgtto

gacataccte
agccatggag
aggtgecate
gaaggbcttl
cectgaaaaa
actecatctac
gaaaactgob
tatggactca
caactitgeat
acctttgage
cttaagggta
tggtaaattg
aggacctoca
agtagctagg
ctacaacaat
gaccagacta
accagaccakb
ghtectaaaa
caggcttatt
agtaactact

attgggggag
actagtcacc

aaaagggtct
agagtgaagt
akggecactyg
ctgagagetg
ccocgageaat
gecaatgacag
gagtteatag
geagggtitga
aggaacatgg
tattacagtg
gtagtagcca
gacactggac
acaggactta
ggaagagtca
taccattacg
aagtcattca
actcaactey
aacatcatbtygg
aaccaaatte

aattacagat

acagaggatgy
caacagygtgy
aacgecctet
atacccatga
ctecagtttg

getagtgggay

aaattcateca
caamaccatta
atcatoagglt
ctggggoaty
acggtatecty
aaaccatetlt
ctttttatat
cgggttgteg
acacccacaa
tctataagga
atcttaaacc
gecegoceata
gtaaaaaact
ataatcatgg
catctgtacg
ggcogeaact
gaaggaaaga
aataaattaa
tgtgattgoa
gaaaccagat
acaaaagttg
pacttcaaayg
ctagaaggee
gygaaagtac
gtaaagaage
caagabottyg
atgaagaagg
gaactagtee
tggctbgeat
asagtcatcc
actgaaacag

tagtoectgakb
acccaaghtat
gtatcaccta
cocatggtaga
tagcaataat
caagcocage
coccagagygt
agatacegac
cagtagaaac
gggaaaacce
ccaatgoeat
taaagtgtga
agagaatggo
agacaggtag
acctactgea
gggagatgaa
aggtcockiaa
ceoggacoga
cagtgetgtt
atctecaatge
aggatctage
tagagacadgy
tgatagceot
ttactgacat
coccaaacge
accttgataa
aagtcocaago
aggagtatgt
atggactatg
aaacagettt
cteacatcaa
ttectggaga

ctgoackbage

aavctgecth
gattagagag
agggtaagag
aaaacccaat
atgraataga
tcttagacca
ctctatttga
gggtgtacta
tattecacatt
taagaaactt
acaaggggct
caccaaghga
gtectigtgg
aagaaaaggy
taacaaagtt
aggtggacct
tgttagctac
acacagggat
tegatagaga
gttgegettt
ataagaataa
attetttogt
cagaaceceo
caataaccat

5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900 -
6960
7020
7080
7140
7200
7250
7320
7380
7440
7500
1560
7620
7680
7740
7800
7860
7920
7980
8040
8100
R160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
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gggtagggac ggccaagttg acaacctggt tagggaagca 1320 attagggatc
cttggtaaga agttggagaa caaaagcaaa gcatggtttg gtgcacatgc 1380
agcaagtcca tactgcggag tggagaggaa gatcggttac gtatggtata caaaaaactg
1440 cactccaget tgcettccaa gaaacactag aataataggc cccgggaaat
tgamesaa 200 50 cgccgaagat ggaaaaatac tccatgagat gggoByeEResas/60s377.

etcteagaat ttgtectatt 1560 gtccttggi§/éffetgtetg actttgcccec ggaaaccgeg

agcgtcatct acttggttct 1620 acattttgcg atcccgcaaa gecacgttga tgtagacaca
azcdgefipanaga aceagelgemde8tag

acctcagetyg
agggocagga
ttttgtocta
tatacggcty
aatattgacg
ggggaccttt
gaaaagcaca
agattggtte
coacctaatt
taacacaaag
gagcacacaa
aaagtgeoocehk
toaaggaaac
toteaagato
ttegagggec
ggtgagacat
tcagctatgo
ggoctetget
cagtticocac
attgeatgaa
gtatgatgaa
ctatctagag
getgatcaag
gaatgagaag
accaagagta
caaatgggta
tgacatatte
ctitgacace
tatccocagaaa
catggtggag
gggtagtggc
atatgettte
ceoatgtgtgt
tgagaagggh
caaaatgaaa
agtcagatgy
agctaagatg
ggccgtagec
cttactggty
ccaaggggat
aagaacagga
gacaaaacat
tacctggtta
aagcactggt
ggcacaaccy
cttgagaagy
ggagogtegt
tatttattgt
caatgcacta
agacctctaa

<21¢> 5
<211> 3613
<212> PRT

gaccaccagt
gttaaccceta
atcatcggta
ragaaaggaa
gttgectetaa
cteaataggg
acagcaatga
caagcggaag
ggcagtgtag
atagtgaagy
gttacaaaaa
ceatgtagta
tgggaaccce
cacccttaty
actgcaaaay
gaagggaacc
agagabtggac
ggtattagge
caagccataa
gaactaatga
gtttcatggg
agcaagaaca
gatctgagga
agagacgtca
atccagtacc
aagcaaaaalc
aacaaagtga
aaagcegbggg
tattatttea
gtacctgtca
caacccgaca
tgtaaaagta
ggtgatgatg
atgcagatat
gtggcataca
gcagataaca
gcaaccagge
rteagettce
ttgtoacagt
cocatagety
tttgagaagc
actagtasasa
gttaatgety
gteactetgt
cegatagagyg
ctgagggtga
gaccteacte
agttggatag
agcactbttag
cageece

caactaccet
accatttage
acaaaggtltc
acaacecasg
aagagttgga
aagctttaga
tcaggagygtt
aaccccekatt
atagtataaa
aagttggggc
aacagatygag
aaastttcaaa
tegggtgtygg
aggetbacct
aatccateal
taagaaccaa
acaadagasa
tggagaaact
gagaaaaaat
aggtcttega
aacaattaga
taggggaagt
agugggaagaa
gegacgactg
cggacgecaa
cagtggtgat
agaaggaatbty
atacacaagt
agagaagtat
ttacagcaga
caagtgctgg
caggcatace
gettttbgat
tacatgagge
gattegagga
ccagtagtta
tggattccag
ttttgatgta
ttccagaaat
cgtacagaga
tggetggtet
gactaatceca
acagactgat
tgggaaaaca
gogttgacag
tgctgatgac
aaggttittta
taatgcagtg
ctgtgtgagyg

gatcacacca
aaaggtaggg
agaggtgata
tacctogaac
agagatcagg
cecggaatita
agcecctaage
aatagagcca
ttkggaagea
aagoazagoa
taggacctat
fetagoeccet
gggacatatg
ggtctatatyg
taaactcaaa
aagagaacat
atcaatgate
catatataat
gecagtagto
tgataaaaca
ctgecttaaag
ageoegggata
cetagacaca
gattaggtac
ggaagecgga
ggtgagactg
acceggectat
ggatbcatto
caccagtaga
acacaaattt
cggtgaagtt
taatagtatyg
ftacagggga
zsacagagaga
Qgggaageoc
catagagttt
catggcaggyd
cggagagagy
ctcatggaat
atccceatec
agtgataggyg
gaatttgagt
agocctgtgta
tgcaggaaayg

ctatgaggaa

atataagttg
agttgocage
attgtaaata
atagtaaata
ttaacktcgac

gtggtagaga
ttgaaggaay
gatgagaasg
agagcaagaa
gatctgatga
anagaattag

ttaggtaage

gaggttgagy
aaaatacaga
aaggaattag
acgatgaaat
ctckttgaag
gtgtcagcat
ggaaccatac
gagetggtgg
aacacctgga
aaccctggga
aagatcatag
cgagocoaas
gaaaacaage
atcecagagc
aaccgtaagy
gagaaacaca
ratgaaacag
gagttegttg
gecattacaa
gaaggtaaaa
caggaccaeg
gacctaatgt
ttagatacaa

tacataagga:

ttgaatgtce
ttcagcagag
ggactgggac
cagaaaataa

‘tgtteccata

aggagceacag
ggtagcacay
cecgtagbta

aaaaacacaa’

aaacagctgt
atgaccactc
gaaataggta
actgggaagt
attaacttaa
ggccccatag
ggaagctggt

ttgtaaatag:

ccoacaattta
gtecacggtt

tgaaagaagsa.

gagaatatce
atgacaggcc
cggecaagas
gccaaggaag
tagattacaa
caatcaagayg
aggaactace
atgacttata
gggoecacaga
tgagcagoetg
agctgttatt
accaactgge
cagctaggcyg
aagttgaatc
tectgoggaa
aaatatcaga
gctcaadaat
ctgacacaac
agacccciga
tgaaggaatc
gtgcagcagg
tagtagageca
ccatceccaa
atgasaagaa
aagtgatgta
cacctetatt
tagcagtgag
tgataaagga
taacagaaca
atggtcagay
taaccatgat
tggcaagaat
tgaaattete
ctgaagggga
ctecegtgec
ccactatact
cttatgagaa
gaaggatetg
tatactacta
ghbgaactgaa
taggcatctg
agagagaagy
tttacatecee
agcaaaaggc
ttaatgttat
gaatcegteo
acagctaaga
acactacctce
ggactaggga

8880
8940
3000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
106080
10140
10200
10260
10320

10380

10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11160
131160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11837
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tttaacggta gcaAccacag tagcagaggt cataccaggg acagtgtgga acctagggaa

1740 gtatgtetgc ataagaccag actggtggcc atatgagacg acgacagtct

tcgtcataga 1800 55 ggaagcaggg caagtaatca aattgatgct aagggccatc

agagacttaa ctaggatatg 1860 gaatgctgcc actaccacag ctttcttaat ctttttagta

asagoevigmegggacaact 1920 aatccaaggg ctattgtggc tgatgCtEAT/EP2605/605377

aacaggagca cagggettec ctgaatgcaal¥480 woO

2005/111201PCT/EP2005/005377 13/103 agagggcttc caatatgcca
<21Rictanageveagyadadiffggyttattgg ggccagagag cttaactaca acatggcacc

tocccaccaa aaaaatagtg gattccatgg tgcatgtatg gtgtgaagga aaagacttga
<40%3atdttaaa aatgtgcaca aaggaagaga ggtatctagt ggctgtgcac gagagagcect

medAi¢AaCCAGINCCIA0NL AteCAdRICa.gt0alg0gas antagsecey §aETigRiay
1 atatgcctga tgadittgag tttggactct gecettgfga ctcaaaacca gtgatadagg

gcaaatttaa tgccagctta ctgaatggac cagctttcca gatggtatge ccac t
z’mg@é@t&étéézf ?%té{@g%a‘féﬁ EEGC%adCi%’éc%sé)aérg?a‘égc t&é%c%ﬁg agg‘gg‘;’%ﬁa
ggacatatad aagaactacc ccatttcagc ggagaaaatg gtgtacctat gaaaaaataa

phdagidogaaogetatstatoas (geatiaiag gigoaancigrgasatgeatdeecyglgace
atagcaggtt gaaagacgga cctatfhaga agtgtaagtg gtgtggccat gacttcgtca

_ actcagaggg gctaccacac facccaatag geaagtgeat getcatcaac gt
H’"Sa%ﬁgﬁﬁgtg}a aftfEcAce t%ﬁ%clg%t'a%%g 99 gtnaé%ga%argt?gc%ﬁ%{gfggégg

cCgtaaagtg tagaataggt aacgtcacgg tgcaagttat cgctactaac aatgatctgg
ArdJAgecalgra digaageess golgasigigastagtaagiga Giggdecayty- géermdyarctg
65 catgcacatt caactattc®aggactctac ctaataagt® ttatgagcca agggacc
acttccaaca atacatgtta aaa a at t tt
SR R R R
gtaagtacgt actgtggctc ttgataacat acacaaeact gtctgagcag atggctatgg
Valgtgafggﬂgtpg@at&etgaaagagatagnca?a@aggéa@ fHgcifere SeRdiefigaya
ttgaggttgt gétattic cticttctgt acttak?dgt taaagaggaa ctggtyigga aatggattat
e FA0AlaC CaraleelLiagsGAReLCIAI0aaAacn, AUaNs Sl ar3tey
gctaggggaa gtggtgaagg ccageagaat caatgctgat gacgaaagtg ctatggaccc
atgctttctt ctcgtgacag gcgtagtggc tgttttgatg atcgctagaa gagaacctgc
Tyrcadattateatvty dtigtaly et thge &é@é@éaﬁéﬁc‘@&?&ﬁ&c%ﬁtgﬁdﬁgﬁ&a
tabjthttgat gtaactgtag cadtagtatt aattgtactt ttgttgjgc a gctacataac agactacttt
nAYRIARAARAYI000eA,A1AAUL aglclaatag sl atpiCHdalialgage: asn
Mgagctc‘%aaaac atatcaaqes gatggaggta ccagaastat ctatgccaag ttggagadeét .
ctagctctgg tccttttcta tataacatct acagcaataa ccactaattg ggacattgac .
Cyat&geabget Tertdd c%t&&écﬁ%ﬁa%&a@%af‘t%‘t&% Gthc é’gtg(l%ﬁg%]aa
gactttttga ctctg 3 t agtcctgccc agttacgagt tatctaagct ttacttccta
T ARQA3EGICR,0036306g 1 gARRB0AGS IGECICDY A aagigashitaigagdeagalc
agttcagttt atgacatctg tgacagtgag géagcagtgt acctatttcc at@®aggcat
aagagtggaa gcaggccaga tttcatatta ccttttttga aagccgtgtt aataagct
Ly by e Cahit gt &&ﬁt@%ﬁtt‘t%ﬁa%ﬁag%ﬁgfﬁ § ?ﬁ’égtagc’:’tcagt%m
atgcac1 dga aaatcataga tgaggtgtca ggaggagcaa attttctatc aagactcata
asrGagceatca iageaitaaa tigggcaatargatgatgayy Etytwahdy aclgsagaaa
ctgtatctct tgtcagggag agédaagaat ttgatagtta aaddthaggt aagaaatgaa
gccgtccaca gatggtttgg tgaggaggaa.atatacg a ot
o A AL PG oacaon eRGCEePl SRl
aaagaatgga atggagccaa ctgcccaaag tgtggaagac aaggaaagcc cataacatgt
Asr{@aatgacariegeng anitrtgaggagady samc Flaalagaritab e adaa
tottottgtc ctgtgce&® tgatccttct tgccattgtaéatattttcg ccacgatggg Ectitcagga
rerg 32018128 J09IACYIP, C9RIAGAGAGAeAGA0NRCA AE ARG A0GARCHLRE
C ?cf%gc gaggaagatg aagctattas igotgggaaa cctcggegesr gaaattggeg
acctggaaca tctaggatgg gtactgagag ggccagccgt gtgcaaaaaa attaccaacc
T1atgagaagtgcoatetabse deatbtprtasythadiye Sitteha Aeafiagin
gaggca#Bac ccctagggcea cctgt§lggt tecccacage actdctaaaa gtgagaaggg
ggctagagac gggatgggct tacacgcacc aaggagggat cagctcggta gaccatgtca
cagccggaaa ggatttacta gtgtgtgaca gtatgggcag gaccagggtt gtctgtcata
gtaacaataa gatgactgat gagactgagt atggcatcaa gaccgactca gggtgtcccg
aaggtgcgag gtgttacgtg ctaaacccag aagctgttaa catttctggc acaaaaggag

ctatggtaca cctccagaaa acgggggggg agttcacatg tgtcactgec tcagggaccce
canctttett caoatetnaaa aatectasaana Anetaateccon Aactaceaatt ttitoaaneat



10

5

20

25

30

35

40

45

50

55

tggaaagata cacaggtttg ctgaaaatct tagagtggta gcaatgacag caaccccagc
5760 tggaacggtc acaacgactg gtcagaaaca ccctatagag gagttcatag
ccccagaggt 5820 gatgaaaggt gaagatctag gtagtgaata cttggatatt gcagggttga
agataccgac 5880 tgaagagatg aaaggcaaca tgctcgtgtt cgcgccaact
aggaasaigraagtagaaac 5940 10 agctaagaaa ttgaaggcta aggRarAceises/005377
ctctggatac tattacagtg gggaaaaccc 6008%agagaacttg agggtggtaa cctcgcaatc
cccgtatgtg gtagtagcca ccaatgccat 6060 agagtcaggt gtgacattac cagacttaga
cacagttgta gacactggac taaagtgtga 6120 gaagagggtg aggatttctt caaaaatgcc

Ala Ctoatta beaggactida &Fggé’@lé’@%éiﬁ‘éc%??c%ﬁa AfcHRy Fro
cetgcgeag gggtagagt a aagagtca agccaggt5906240 15 gtactatagg

1w AYJ52PN0RQ LAGRICAY0ICARRAGHL [aGeallac aBCRGIOna 6300 Glu

305 agcccagagg tacggaat@g aagatggaat taatgtaaca aagtcattca gggagatyaa

. 6360 ctatgattgg agcctttacg aagaggadag cttgatgata actcaactc agg;gcttaa

Leu G420 @anddteciedtteadiely ¥ettgert gg%%{@t%?a‘éd‘%%c“é‘iia Qg -
cccggaccga 6436 tcacccagaa cccatacaac tggcctataa cagttatgaa

mr GARCRAANE CAGIICtEIL0R40 20 Leprnagatearanalguly aggtgagagas
cagttatgag amttacapat atctcaatgc38600 aagaaaatta ggagadgacg
tgccggcata tgtgtacgcc acagaggatg aggatctagc 6660 agtggatcit ¢ tatgg

asn figy EegodiccddggBaticieia %@g}%ﬁ %gﬁgaé'ggaéiﬁ%zgg d%ggsggégtgﬂg
aaacdagtaa ctggcttatc cacagcagaa aacgccctct tgatagccct 6780 attcggctac

asn HEHOBIACEA0RGACHG, agRAaFGCacARRL CAlgaciacjac b 81D 26ys
ctatacactt gaagaccaca §géttgagga cacaacccac Bfccagtttg ccccaaacgc
6900 tataaggacc gacggcaagg actcagagtt gaaggaat t g

‘;‘g g é@ﬁt@é&é’%@é@‘ﬁt@@gﬁ%‘é%%ﬁc gsa’ta%gg %cgggi%lga%czgg%da%%%g a%sa%tcatca
aagtccaagc 7020 tgaaaaggtc agagactccc agtctacgaa ggaaggcttg

Arg CRAACGAttaraggagtagt 1080 yeatasgitvatsiaaicat teacdagdr Fhe
taaggaggag atédfcaggt atggactatg 718830 gggagttcac acgg”tf'a"ttct
acaaaagctt ggcagcga t cat cagcttt 7 ggaac taaaat

212 Gho et ﬁq?g 5 3%9%%9 2%%5%%%9%%:Z}g%tc%ga%?%%%%%ga%g%gg%?g%gtctag
tagtatatta tatcatcaac aaaccatctt ttcctggaga 7320 tacagagacc caacaagagg

Asp ggaggaagthig tygetadt ciittatmrc Geadthy AP3oeaatatadtathtadibcct
ggaattadBaa caatctgcaa cgggfttficy aacctgecett 7440 %?agcttacctc

a1 CERLAIACtE cRAgLOCGH ORAGHAHE apackcaCAR-OallagngAG kA0 ddiggicata
cigggticta caatttacaa gaggdacctc tctataagga agggiaagag 7560 tgacggcttg
ttaggtacag gcataagtgc agccatggag atcttaaacc aaaacccaat 7620 ctcagtaggt

val SRAtCEabRtaYs obt R g CRIc gECEEcY atyEadtBydT680 At 5otgaa

465 cagaaaagaa ctitgctgal gaaggtcttt gtaaaaaact tettagacca 7740 40

Leu 3&%&%%3%959%!&9%@%@@@@%9@@ egstgaaaeaataaicatggotatatitga
7800 agcagtccagraccataggaa accccctedg actcatctac catctgt#8g gggtgtacta
7860 taaggggtgg gaagcaaaag aactcgcaga gaaaactgct ggccgcaact

Alatddeabaft T920°gAIGIGT A Q&c@t@ ef‘gt&tﬁ‘gag%ﬁgg%l‘t't @grfgggégga
taagaaactf’ %80 gtcaggcaac tacatactgg acttaatctt caacttgcat aataaattaa

Tyr 2H22Gg408L 8040 4breaaaaarniame aitgO grogaeicalge abetitgagtle
tgtgatsgga caccaagtga 8100 ¥98gagaata agcctacctcedtaacaacta cttaagggta

gaaaccagqt gtcctigtgg 8160 ctatgagatg aaggcaatag.aaaatgttge tggiaaattg
e andagt ]Xaé’gﬁaéb‘@@ﬁ E%C cscgtﬁl tg"g%qé;gs %%aat%%gga%
aggacctcca aacttcaaag taacaaagtt 8280 ctatgatgat aacttgatag aagtcaagcc

His agiageiaggciagnagrec Bgyifgacit8346 5o kthtaceay @qagttavac‘a?
545 ctaagttaga ctacaac&af gggaaagtac tgttagct&€ 8400 caacaagtgg °°°

aggtggacc acgctiicet gaccagacta dtaaagaagc,aqgacagogat 846021
val Jutt 55a%§;g%ﬁat%gg%t%2%gtgh§c§§§c§§tg caagatcttg tcgmagagz 8520

Leu His Phe Ala Ile Pro Gln Ser His Val Asp Val aAsp Thr Cys Asp
580 585 590
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ttgtgcaact ataacgaaga actcagtaca gttcctaaaa atgaagaagg gttgcgcttt 8580
cacatatgac ctaacaatct ctaaccttgt caggcttatt gaactagtcc ataagaataa 8640
55 tttacaagaa agagagatcc ctaccgtgac agtaactact tggcttgcat attottttgt 8700
caatgaagac ctggggacta tcaagcctgt attgggggag aaagtcatcc cagaaccccc
WPeBSgAt§agttg agtctccaac ccaccgtgag actagtcacc actgaa
caataaccat 8820 WO 2005/11120 /EP2005/005377 15/103
aacaggggag gctgaagtga tgacgacagg gatcacacca gtggtagaga tgaaagaaga
8880 acctcagctg gaccagca t tapa0gaadrie

Lys ﬁ&a‘éﬁté&e a%%‘é c%%%g&%%%fsggéag&ga%%g%gég%%gtgg ata
gatgagaaag-atgacaggcc 9000 ttttgtccta atcatcggta acaaaggttc tacctcgaac

pro AQRYCRAAGA COgecaayda 0080 thyscyetytdcaiagha ATt dsy
#&gdgatcagg gatctgatgaGctaaggaag 9120 aataﬁti?gacg gttgctctaa

aagagttgga cceagaaiia aaagaatiag tagalteeaa:A18@90egacetts atagataggg
gg gé%cgfé%%%gécgga@p ttaggtaagc caatcaagag 9240 gaaaaccaca40

acagcaatga tcaggaggtt aatagagcca gaggttgagg aggaactacc 9300
Gin agattgyiceaayey gy brcdestaltdtgdsadtd %a%féh&%@ﬁtﬁ% 93-60
ccacctaatt ggcétigtag atagtataaa aa cgaagca aaggaattag gggccacaga
e 3420 [22CACA330 AA0IGAR0K BABHHA0SC tagUesstakacyalgagatala
tgagcagctgge480 gagcacacaa gtimgmaaaa aacagatgag téfdycccct
ctctttgaag agctgttatt 9540 aaagtgccct ccatgtagta aaatttcaaa ggga atatg
Leu Gtgtcadrabbecerittfie §600Pteadiifabat tﬁ@%éf&%ﬁ@cé‘&&tgtgg g%lfctatatg
ggaaédatac cagctaggceg 966%8f)c‘tcaagatc cacccttatg aggcttacct taaactcaaa
o1y $RACI9N08;320Hganls 97120cie0agggeracigeaaragaatreatsat Tle
agagagaacat aacacctggatectgcggaa 9780 ggtga@acat gaagggaacc

taagaaccaa atcaatgatc aaccctggga aaatatcaga 9840 tcagctaigc
Ser dgery ARy AE BlaRalighad Yatdtat 8t adGatta 8%%@3537%&33%’60?2’;

705 ggccetetget ggtattaggc tggagaaact gecagtagtc cgageccaaa ctgacacaac

o 9960 gagticeas cangecalsagaganaad pajadenacegavahdiagyal

agacccctga 10029 attgcatgaa gaactadffa aggtcttcga ctgcttaglaa
atcccagagc tgaaggaatc 10080 gtatgatgaa gtttcat tt
TP {6 %ﬁaré‘é'ﬁtﬁ%gl’ﬁ?gé’ﬁgcg % %%‘.’M gtaﬁfg%gggé%a %gaggfa%%“
- taggggaagt cctagacaca gagaaacaca tagtagagca 10200 gctgatcaag
e1u0etslg8ggaRgysasnaa gattdgytic tanddeagecatescehn foebla
gaatga®mag agagacgtca gegithactg ggaagecgga g’é%?tcgttg atgaaaagaa
10320 accaagagta atccagta t Gatagam
S AR R S RO A SRR o e e
gaaggtaaaa cacctctatt 10440 tgacatattc aacaaagtga agaaggaatg
Met OpRitcatic 1agRheccdy tHye gy abrt05e9 ElRyddFcéFaaicolddy ggg
785 atacacaagt caccagt’éifa gacctaatgt tgataaa?g9 a 10560 tatccagaaa tattatttca
var PRI taf,acacaapill tagatacaalaagaganss 10620 atgstogagrne
gtacctgtca ttgcgggaga cggtgaagtt tacatamgga atggtcagag 10686
gggtagtggc caacccgaca caagtgctgg taatagtatg ttgaatgtcc taac'cat%at
Glnl8F4Gratamyettteryt@in s faggtarafditddaydyga E‘a@ﬁg%r e
tggcaagaat2D800 ccatgtgtgt ggtgsgtsgatg gctttttgat aacagagaga
a12992ctg9gac tgagattels, 10860+gagracenl algsagaiatiacaigaggs Arg
cgggaagecc cagaaaataa ctgaagggga 10920 caaaat§dda gtggcataca
gattcgagga catagagttt tgttcccata ctcccgtgec 10980 agtcagat cagataaca
ThrcEhytFgeabbatgicadys %@ga{j%ﬁcﬁﬁ’c Et%ﬁt%fgﬁg tsagslllgglagtggga
gﬁa ccaggc tggattccag cggagagagg ggtagcacag cttatgagaa 11100

c1y988c9tagcelicagetiandtitgatatacltaiggnataeglagtergasigy atotg IEEL60
gescttactggtg ttgtcacageecagaaat atccccatccd&aaacacaa tatactact& #0220

ccaaggggat cccatagctg cgtacagaga agtgat aaca aa

Thrl%%d*ﬁ%g%?aftﬁ@a a{geé[‘aéﬁg%%?g%% gsfé%%%gifg%g?c%a@ Qtaa%ggcatctg
11340 gacaaaacat actagtaaaa gactaatcca agcctgtgta gaaataggta
agagagaagg 11400 tacctggtta gttaatgctg acagactgat tgcaggaaag
actgggaagt tttacatccc 11460 aagcactggt gtcactctgt tgggaaaaca
ctatgaggaa attaacttaa agcaaaaggc 11520 ggcacaaccg ccgatagagg
gggttgacag atataagttg ggccccatag ttaatgttat 11580 cttgagaagg ctgagggtga
tgctgatgac agttgccagc ggaagctggt gaatccgtcc 11640 ggagcegtcgt

acececteacte aaaattttta attAataaata ttaotaaatan acanectaacda 11700 tatttattnt

P2005/603377



50 Asn Lys Pro Pro Gin Ser Arg Lys Lys Len Gin Lys Ala Len Len Ala

245250255 Trp Ala lle Len Ala Ala Val Len Len Gin Len Val Thr Gly Gin

Asn 260265270 lle Thr Gin Trp Asn Len Met Asp Asn Gly Thr Gin Gly lle

Gin Gin 275280285 WO 2005/111201PCT/EP2005/005377 17/103 Ala

Ndes HbeheniArg Gly Val Asn Arg Set Len His Gly lle Tip Pro2902as80es377

5 Gin Lys lle Cys Thr Gly Val Pro TH¥#4s Len Ala Thr Asp Tyr Glu

305310315320 Len Lys Gin lle Val Gly Met Met Asp Ala Set Gin Lys Thr

Asn Tyr 325330335 10 Thr Cys Cys Arg Len Gin Arg His Glu Trp Asn Lys
rreHigGHATIP By 81 FR4585D Ah WE e Hié’née@iﬁmdﬁg; TeTiFen

Met Asn L§&%Thr Gin 15355360388°Asn Asn Len Thr GiA Cly Gin Pro Len

r1AG,GIN O¥5 AVl ThnCys,370375380 28 Ara EYRASPryS/@in Ay Gin
Len AgislleVal Thr Gin Ala Agg Asp 38539039540@2&g Pro Thy Thr Len
Thr Gly Cys Lys Lys Gly Lys Asn Phe Set Phe 405410415 25 Ala Gly Val
Aspl|BHe RASHG IR PEY FASFRR Ry sAEl Bt \X%G‘?ﬁ%fﬁhgh}éﬁsp Val-
L&#°Phe Lys Gin His Asp°CyS Gly Asn Met LeR Gin Gin Thr 30435440445
VazAL%é'ec@%snﬁ%ne‘iw&ayv&a T Asn Thi lleaGiniGhaMiaTheg asn
045450455460 35 Val @y Thr Ala Lys Len Th#skhr Tip Len Gly Lys GiffLen
Gly lle 465470475480 Len Gly Lys Lys Len Gin Asn L, S{ert ys Ala Tip
AsoPhepGIyUARL KB B ERE 00 R ATTAREE B T Ey's GIY ?llgi GifArg
Lys lle Gly Tyr VAl Tip 500505510 Tyr Thr Lys Asn Cys Thx Pro Ala Cys
a1l 8P Ak AsA J hiyArgille 46515620625He Gl Pro:Ghetysrighenasp
Thr Asn AlgeGlu Asp Gly Lys lle 198/ 530535540 50 His &1 Met Gly Gly

O L L L
985 1000 : 1005

Met Leu Lys Gly Glu Trp Glun Tyr Trp FPhe Asp Leu Asp Ser Val
1010 1015 1020

Asp His His Lys Asp Tyr Phe Ser Glu Phe Ile Ile TIle Ala Val
1025 1030 1035

val Ala Leun Leu Gly Gly Lys Tyr Val Leu Trp Leu Leu Ile Thr
1040 1045 1050

Tyr Thr Ile Leu Ser Glu Gin Meb ala Met Gly Ala Gly Val Asm
1055 ‘ 1060 1065

Thr Glu Glu Ile val Met Ile Gly Asn Leu Leu Thr Asp Sexr Asp
1070 1075 ' 1080

Tle Glu WVal Val Val Tyr Phe Leu Leu Leu Tyr Leu Ile Val Lys
1085 1090 1095

Glu Glu Leu Ala Arg Lys Trp Ile Ile Leu Val Tyr His Ile Leu
1100 1195 ;110

val Ala Asn Pro Met Lys Thr Ile Gly Val Val Leu Leu Met Leu
1115 1120 1125

Gly Gly Val Val Lys Ala Ser Arg Ile Asn Ala Asp Asp Gin Serx
1130 1135 1140

Ala Met Asp Pro Cys Phe Leu DLeu Val Thr Gly Val val Ala Val
1145 1150 1155

Leu Met TIle Ala Arg Arg Glu Pro Ala Thr Leu Pro Leu Ile val
1160 1165 1170

Ala Leu ©Leu Ala Ile Avg Thr Ser Gly Phe Leu Leu Pro Ala Ser
1175 ' 1180 1185



Val Len Set Asp Phe Ala Pro Gin Thr Ala Set Val lle Tyr Lau Val
565570575 55 Len His Phe Ala lle Pro Gin Ser His Val Asp Val Asp Thr
Cys Asp 580585590 WO 2005/111201PCT/EY20051005377 18/10 Lys
Asn Gin Lou Asn Len Thr Val Ala Tl-it Thr Val Ala Gin Val lle 595600605
Rvo gsbsdhieddal Tip Asn Lou Gly Lys Tyr Val Cys lle Arg Pro Aep/EP2005/005377
610615620 Trp Trp Pro Tyr Gin The®#H8TI-it Val Phe Val lle Gin Gin Ala
Gly 625630635640 Gin Val lle Lys Lou Met Len Arg Ala lle Arg Asp Len
Thr Arg lle 645650655 Tip Asn Ala Ala Thr Thr Thr Ala Phe Lou lle Phe
Ilel aapVaVay STIaBE0885670-Lovrh sy GiVebu-iE GheefaeRtden Tip
L& et Leu lle Thr 675688685 20 Gly Ala Gin GIY Yhe Pro Gin Cys Lys
se:GI.OM PheGin Tyr Ala e 599695200 Sexuhus-A3p Atg gs:MetGly Len
Lebo@ly Pro Glu Ser Lou i Thr 705710715720 TdwsTrp His Len Pro Thr
Lys Lys lle Val Asp Ser Met Val His Val 725730735 Tip Cys Gin Gly Lys
LeuABgLeﬁEEyéalﬂe Youdla et c%erﬁhtfsleiﬁlﬁﬁggf%%&%‘i n-&fg Tyr
L&#P0al Ala Val His Gin AfAla Len Ser Thr Ser A3 755760765 35 Gin
ni <P PEMeLGinle ner Asp Gly ThitdlesGlyrReo Aspial lleAspdy 0%E5780
MefzBro Asp Asp The Ginfidwe Gly Len Cys Pro QgaAsp Ser Lys Pro
785790795800 Val lle Lys Gly Lys The Asn Ala Sex- Len Len Asn Gly Pro
ATgARFPhEB03E2 0815 Wih %VBP%@F’ B'&il BT, THHGH Thtife Gin
CVss?hr Len 458208258 ﬁa Asn Gin Asp Thr Len Asp Thr TI-it Val lle
rnrAMELT N TYTALD 459 83584084060 M-t Tty Bre Rke GinArgiaArgtys Trp
CyssFhr Tyr Gin Lys lle [122850855860. Gly Gin Asp7ibe Tyr Gin Cys lle Len

Gly Gly Asn Tip Thr Cys lle 86587087r5880 55 Thr Gly Ass I—HE %2{(1- Arg
e g YRS PTRE BRI, BTy B dEEORE,

Thr Leu Ile Ile Val Leu Pro Ser Tyr Glu Leu Ser Lys Leu Tyr
. 1235 1300 1305

Fhe Leu Lys Asn Val Arg Thr Asp Val Glu Lys Asn Trp heu Gly
1310 1315 1320

Lys Val Lys Tyr Arg Gln Ile Ser Ser Val Tyr Asp Ile Cys Asp
13z5 1330 1335

Ser @lu Glu Ala Val Tyr Leu Phe Pro Ser Ary His Lys Ser Gly
13440 1345 1350

Ser Arg Pro Asp Phe Ile Leu Pro Phe Leu Lys Ala Val Leu Ile
1355 1360 1365

Ser Cys Ile Ser Ser Gln Trp Gln Val Val Tyr Ile Ser Tyr Leu
i37¢ 1375 - 1380 :

Ile Leu Glu Ile Thr Tyr-Tyr Met His Arg Lys Ile Ile Asp Glu
1385 1350 1385

Val Ser Gly Gly Ala Asn Phe Leu Ser Arg Leu Ile Ala Ala Ile
1460 1405 1410

Ile @lu Leu Asn Trp Ala Ile Asp Asp Glu Glu Cys Lys Gly Leu
1415 1420 1425

Lys LYs Leu Tyr Leu Leu Ser Gly Arg Ala Lys Asn Leu Ile Val
1430 1435 14440

Lys His Lys val Arg Asn Glu Ala Val His Arg Trp Phe Gly Glu
1445 1450 1455

Glu Glu TIle Tyr Gly Ala Pro Lys Val Ile Thr Ile Ile Lys Ala
1460 1465 1470



WO 2005/111201PCT/EP2005/005377 19/103 Trp Cys Sly His Asp The
Val ASn Set (flu Sly Lieu Pro His Tyr Pro 900905910 5 lle Sly Lys Cys Met
Lieu lle Asn Glu Set Sly Tyr Arg Tyr Val Asp 915920925 Asp Tilt Set Cys
Asp Arg Sly Sly Val Ala lle Val Pro Set Sly Thr 930935940 10 Val Lys Cys
Avg bexSlyA@n Val Tilt Val Gin Val lle Ala Tilt Asn 9459509558B0BRSPOINES377
Leu Sly Pro Met Pro Cys Set Pro AIRLEI Val lle Ala Set 15965970975 Glu
Sly Pro Val Glu Lys Thr Ala Cys Thr Pile Asn Tyr Set Arg Thr 980985990
20 Lieu Pro Asn Lys Tyr Tyr Glu Pro Arg Asp Arg Tyr Pile Gin Gin Tyr
Se1gHr00DTOFFMEY £ idTh s S{I)y@-l% %Seﬁel'ﬁﬂ?ﬁ' e ASp HheuKE&p Set
VaF181010151020 25 AspHid His Lys Asp Tyr Pilé Set Glu Pile lle lle lle
erdlayal 102510301035,V alia heu bey By=ShbysTyr dal iey kg Let
Liegolde Tilt 30104010451@4865Tyr Tilt lle Lieu Set @GadGin Met Ala Met Sly
Ala Gly Val Asn 105510601065 35 Tilt Glu Glu lle Val Met lle_ Sly Asn Lieu
Gly B ThYSs P Se AR p 20 b7 STaglelictBiuNR Pkt VAP FRIS :

5
10881090 40 Glu Glu Liet Ala Arg Lys Trp 11001105 Val Ala Asn Pro Met

c1d- ¥ d i1t 451 1151420 Ligy tieu liry Tyeldey layahlys 4095dle tied ieu
Vakyr His lle Lieu 1110 Hé38ly Val Val Leu Lieu Metdeu 1125 Sly Gly
Val Val Lys Ala Set Arg lle Asn Ala Asg ASESGin Set 113011351%11}9 50

F r%@%e?ﬂ%ppb?opéﬁspﬁ?eﬁ% (&G VarTrr s Vel ial AlS VAl

Asp Gly ©Pro Phe Avg Lys Glu “Tyr Lys Gly Tyr Val Gla Tyr Thf
1550 1555 1560 |

3la Arg Gly Gln Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala Thr
1565 1570 1575 e

ILys Met Lys Leu Leu Met Val Gly Asn Leu Gly Ala Glu Ile Gly
1580 ) 1585 - 4580

Asp Leu @Glu His DLeu Gly Trp Val Leu Arg Gly Pro Ala Val Cys
1595 1600 1605

Lys Lys Tle Thr Asn His Glu Lys Cys His Val Asn Ile Met Asp
1610 1615 1620

Iys Leu Thr Ala Phe Phe Gly Ile Met Pro Arg Gly Thxr Thr Pro
1625 . 1630 1635

Arg Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Brg Arg
1640 1645 1650

Gly Leu Glu Thr Gly Trp Ala Tyr Thr His Gln Gly €ly Ile Ser
1655 1660 1665

Ser Val Asp His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp
1670 1675 1680

Ser Met Gly Arg Thr Arg Val Val Cys His Ser Asn Asn Lys Met
1685 1690 1695

Thr Asp Glu Thr Glu Tyr Gly Ile Lys Thr Asp Ser Gly Cys Pro
1700 1705 1710

Glu Gly Ala Arg Cys Tyr Val Leu Asn Pro Glu Ala Val Asn Ile
1715 ' 1720 1725

Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly Gly
1730 1735 1740

Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp
1745 1750 1755
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Leu

-Ger

Asp

Lys

Metl

Gly

Glu

Phe

Gly

Pro

Asp

Lys

Alm

Ile

Gly

Glu

Ala

Gly

114511501155 Lieu Met lle Ala Arg Arg Glu Pro Ala Thr Lieu Pro Lieu lle
Val 116011651170 55 Ala Lieu Lieu Ala Lie Arg Thr Ser Sly Pile Lieu Let
Pro Ala Set 117511801185 WO 2005/111201PCT1EP20051005377
20/103 lle Asp Val Thr Val Ala Val Val Len lle Val Len Len Len Ala
WeB3982200 5 Ser Tyr lle Thr Asp Tyr The Avg Tyr Lys LyECTERZ&HE77
Len 120512101215 Len Phe Ser L&t Ala Gly lle The lle lle Avg Ser
Leu Lys 122012251230 10 His lle Asn Gin Met Gin Val Pro Gin lie Ser

Met Pro Ser Tip 123512401245 Arqg Pro Len Ala Lou The Tyr lle
T SEPTHRFAISTe ﬁ%iﬁ@gz%%&é%@ %ﬁ%?%%%%g%ﬁ% A%% "Leu
Ri&%ly Phe Len Len Gin Trp, 126512701275 20 Ala Pro Ala Val lle Met
Met AlaThy-MetT ip-Alachsp Rhe ieh 1280128512900 hAEBLGHE Ile Val
LersPro Ser Tyr Gin LertBér Lys Len Tyr , 129515801305 25 Phe Len Lys
Asn Val Avg Thr Asp Val Gin sn Tip L 3 21320 Lys Val
%gg, TWAS o 188, ﬁs\g‘%ﬁ“ﬁ%ﬁi‘é %%%Xﬁ% 331%35}513301335 Ser
IN"Gin Ala Val Tyr Len Phe Pro Bar Avg His Lys Ser Gly 134013451350
5SesAvgiradspRhalle LeaPid Pl dveykyAla®ey FBR e~
188513601365 Ser Cys¥é&er Ser Gin Tip Gin Yat¥al Tyr lle Ser Tyr Len
137013751380 40 lle Len Gin Jle Thr.T ef-His Avg kys llgdle Asp
%?g - P585959 é%\‘?:f??g (%JJI;?/" G%EA?ggAﬁé%h&mn Ser A%g Len lle Ala
a?le 45140014051410 lle Gin Len Asn Tip Ala lle Asp Asp Gin Gin Cys
Lys Ghhkermi4abi 4200225 5810y Seysveénther Ein L@ﬁusﬁg“t;ﬁ})&vg Ala
Lg8Asn Len lle Val 143884851440 Lys His Lys Vi Avg Asn Gin Ala Val

lf_IlzlLSsA\éJ :srlgr%hgacf%gin\fal Leu Ile Pro Leu }}rg A;la Ala Ala
1850 1855 1860

Ser Val Tyr Gln Tyr Met Arg val Lys Tyr Pro Ser Ile Ser
1865 1870 1875

Amn TLeu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Alas Thr
1880 1885 1890

ile Thr Tyr Ala Ser Tyr ‘@ly Tyr Phe Cys Gln Deu P10 Gln
1895 1800 1905

Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe Leu
1910 1915 1920

gin Tyr His Cys Ala Thr Pro Glu Gln Deu ala Ile Ile Gly
1925 1930 1935

Tle His Arg Phe Ala Glu Asn DLeu Arg val Val Ala Met Thr
1840 1845 1950

Thr Pro Ala Gly ThriVal phy Thr Thr Gly Gln Lys His Pro -
1955 1960 1965

Gle Glu Phe Ile Ala Pxo Glu Val Met Lys Gly Glu Asp Leu
1970 1975 . 1980

Ser Glu Tyr Leu Asp Ile BAla Gly Leu Lys Ile Pro Thr Glu
1985 ' 1990 | 1995

Met ©Lys Gly Asn Met Leu val Phe Ala Pro Thr BAxy Asn Met

20060 2008 2010

val @lu Thr Ala Lys Lys DLeu Lys Ala Lys Gly Tyr Asn Ser
2015 2020 2025

Tyr Tyr Tyr Ser €ly Glu Asn Pro Glu 2Asn Leu BArg Val Val
2030 2035 2040



144514501455 55 Gin Gin lle Tyr (fly Ala Pro Lys Val lle Thy lle lle Lys
Ala 146014651470 WO 2005/111201PCT/EP2005/005377 21/103 Ser
Thr Len Ser Lys Asn Arg His Cys lle lle Cys Thr lle Cys 147514801485 5
Gin Gly Lys Glu Trp Asn Gly Ala Asia Cys Pro Lys Cys Gly Arg
APL4APLEO0 Gin Gly Lys Pro lle Thr Cys Gly Met Thr Len IRI&/RE50RHE377
Gin 150515101515 10 Gin Lys HisZB{i#3 ys Lys lle Phe lle Arg Gin (flu Ser
Ser Cys 152015251530 Pro Val Pro Phe Asp Pro Ser Cys His Cys Asia
Tyr Phe Arg His 15153515401545 Asp Gly Pro Phe Arg Lys Gin 'Tyr Lys
ThGHeTyralal Bin Py THELYB0 15551560 %%@Agi?% it £&7 S8 Len
A384&sia Leu Pro lle Len AJ8%Thr 15651570 Lys 8 ys Len Len Net Val
sngﬁgAS%f%@Vn%@ Giin Ue 51y 128045 851500:12%AspAendin &g Len
G %gp Val Len Arg Gly PrgsAla Val Cys 15951600605 Lys Lys lle Thr
Asia His Gin Lys Cys His Val Asia lle Met Asp 30161016151620_Lys Len
Leumeacr?ﬁeqiﬁé@ﬂﬁy%PéGM’éthrérﬁr&@y‘;?ﬁrg‘?ﬁ §.165518301635 35
Af"é’ﬁa Pro Val Arg Phe PS5 Thr Ala Len Leu Lys Val Arg Arg
1184916451630 Gl:LepGing his6xly2lep Ada Ty ThrHissGinaGly @ly lle
Send$5516601665 Ser Vab#sp His Val Thr Ala Giy4%s Asp Len Leu Val
Cys Asp 167016751680 Ser Met Gly Arg Thr Arg Val V%C S Hi,§y§er Asn
ALaAGATL é‘*Fﬁe}‘%’l@éBl%%giig 'F‘HVA%SE? gﬁﬁ%ﬁyéﬁj}r K/)ﬁgiys Thr
A&h%er Gly eye Pro 170017051710 50 Gin Gly Ala'Arg Cys Tyr Val Len
ryA SR PreLin acval Asiadie 1 Hh1 6201525 Ges Giy THviyBiGIyrata Met
Valiklis Len Gin Lys Thr Gl§26ly 173017351740 58'&in Phe Thr Cys Val

AspTrI]_L-ﬁ\ Ia}‘_;s&alelr C%lz 12;22 Pél?nAJ&arglgz) h%ye:h%érsgle Glu Asp Gly Ile Asn

2135 23140 _ 2145

Val Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyx
2150 2155 2160

Glu Glu Asp Ser L,en Met Ile Thr Gln Leu Glu Val TLeu Asn Asn
2165 2170 2175

Leu Leu Tle Ser Glu Asp Leu Pro.Ala Ala Val Lys Asn Ile Met
2180 2185 2190¢

Ala Arg Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn Ser
2195 2200 2205

Tyr Glu Asn Gln Ile Pro Val Leu Phe Pro Lys Ile Lys Asn Gly
2210 2215 2226

Glu val Thr Asp Ser Tyr Glu 2sn Tyr Thr Tyr Leu Asn Ala Arg
2225 2230 2235

Lys Leu Gly Glu Asp Val Pro Ala Tyr Val Tyr Ala Thr Glu Asp
2240 ' : 2245 2250

rGlu Asp Deu Ala Val Asp Leu Leu Gly Met Asp Trp Pro Asp Pro
2255 2260 2265

Gly Asn Gln Gln Val Val Glu Thr Gly Arg Ala Leu Lys Gln Val
2270 2275 2280

‘Thr Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Tle ala Leu Phe
2285 2290 2285

Gly Tyr Val @¢ly Tyr Gln Thr Leu Ser Lys Arg His Ile Pro Met
2300 - 2305 2310

Ile Thr Asp Ile Tvr Thr Leu Glu Asp Hig Arg Leu Glu Asp Thr
2315 2320 2325



174517501755 WO 2005/111201PCI7EP2005/005377 22/103 Len Lys
Asn Len Lys Gly Trp Ser Gly Len Pro lle Phe Gin Ala 176017651770'5
Set Set Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Gin
177517801785 Asp Ser Lys Pro Thr Lys Len Met Set Gly lle Gin Thr Val
BeaFae1951800 10 Lys Mn Gin Thr Asp Len Ala Asp lle \PATER2P4&05377
Len Thr Set 180518101815 Met Mi¥A#%y Gly Gin Phe Lys Gin lle Thr Len
Ala Thr Gly Ala 15182018251830 Gly Lys Thr Thr Gin Len Pro 'Arg Ser
Val lle Gin Gin lle Gly... 183518401845 20 %%% j Lyi%r%%@l Val
Thr Eif Ilé@r@{fér?]ﬂﬁgﬂx% 556\%538%](?1 51 :ﬁi§er al Tyr Gin Tyr
éPArg Val Lys Tyr Pro Set lle Set 186518701875 Phe Asn Len Arg lle
asp Sl¥ AR MelL S CimGly.Asp Met da Thy 1886118851380 @K IIBYFhr Tyr
AlaSet Tyr Gly Tyr PheZ3¢$ Gin Len Pro Gin 30388519001905 Pro Lys
Len Arg Ala Ala Met Val Gin Tyr Ser Tyr.lle Rhe 1 035 Asp
val &5R T%ﬂi&ﬁt’:‘ygé&lﬁﬁr%ﬁlﬁrﬁﬁ’ )egnlﬁl‘gﬁé ’g%q%lﬁg;?g%%%gss Lys
is Arg Phe Ala Gin Asn Len Arg Val Vnl Ala Met Thr 194019451950
ys 491 AlarThs Proca Gly Thr Vabk-Bhadhisehr Gly SF LyERisPTdi
395519601965 lle Gin GiadPhe lle Ala Pro Gin V&t fet Lys Gly Gin Asp
Len 45197019751980 Gly Ser Gin Tyr | e g Ala;Gly &80 kys lle Pro
> ?2@99??9%5&5155% @ime}%s%’]y%i% ﬁgmen 'Val Phe Ala Pro
- r Arg Asn Net 200020052010 Ala Val Gin Phi Ala Lys Lys Len Lys Ala

Leu E%S Gl TyAASDHeE2016002020251552G W@kgypﬁar%‘éﬁﬁ Mn
RO Gin Asn Len Arg VP94 203020352040 %4

Val His Thr Ala Leu Tyr Lys Ser Leu Ala Ala Arg Leu Gly His
2420 2425 2430

glu Thr Ala Phe Ala Thr Leu val Val Lys Trp Leu Ala Phe Gly
2435 2440 2445

Gly Glu Thr Val Ser Ala His Tle Lys Glm val Ala Val Asp Leu
2450 2455 2460

val val Tyr Tyr Ile Ile Asn Lys Pro Ser Fhe Pro Gly Asp Thr
2465 2470 2475

Glu Thr Gln Gln Glu Gly Arg Arg Phe Val Ala Ser Leu Phe Ile
2480 _ 2485 2490

Ser Ala Leu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn Asn
2495 2500 2505 .

Len @ln Arg Val Val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr Ala
2510 2515 2520

Thr Ser Ala Leu Lys Leu.Phe Thr Pro Thr Arg Leu Glu Ser val
2525 © 2530 2535

val Ile Leu Ser Ser Thr Ile Tyr Lys Thr Tvr Leu Ser Ile Arg
© 2540 2545 2550

ﬁys Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile Ser Ala Ala
2555 2560 2565 :

Met Glu Ile Leu Asn Gln Asn FPro Tle Ser Val Gly Ile Ser Val
2570 2575 2580 :

Met Leu Gly val Gly Ala Ile Ala Ala His Asn Ala Ile Glu Ser
2585 2590 2585

Ser Glu Cln Lys Arg Thr Leu Leu Met Lys val Phe Val Lys Asn
2600 2605 2610
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WO 2005/111201PCT/EP2005/005377 23/103 Thr Set Gin Set Pro Tyr
Val Val Val Ala Thr Asn Ala lle Giu 204520502055 5 Set Gly Val Thr Len
Pro Asp Len Asp Thr Val Val Asp Thr Gly 206020652070 Len Lys Cys Glu
" Lys Arg Val Arg lle Ser Set Lys Met Pro Phe 207520802085 10 lle Val Thr
Qb bei/kiseArg Net Ala Val Thr lle Gly Gin Gin 209020952 180rAiB68im05377
Arg Arg Gly Arg Val Gly Arg Val LyssRes Gly Arg Tyr 15210521102115 Tyr
Arg Ser Gin Gin Thr Ala 'Ser Gly Ser Lys Asp Tyr His Tyr 212021252130
20 Asp Len Len. Gin Ala Gin Arg Tyr Gly lle Glu Asp Gly lle Asn
phe 21852 34024452 MahThr ;?rs g@pm@wﬁmaﬂsﬁﬂr%%b Set
LefitTyr 215021552160 Z58in Gin Asp Ser Len & lle Thr Gin Len Gin
N Le”ﬁsg Asp) 216521702175 L en. L el Setdin Asp LenRioAla Ala
\/I’ le Met 3021821852190 Ala Arg ThewsAsp His Pro Gin Pro lle
Gln Len Ala Tyr Asn Set 219522002205 35 r Gin Asia Gin lle Pro Val
asnleroPhePrrbybeate 1 Agh nysz@fez%% VIRV ALY Set Tyr
GifRsn Tyr Thr Tyr Len 28 Ala Arg 22252230 40 Lys Len Gly G10
aly aler%fg %gr(\ﬁql AR EheRIU fsrRR 40224022586 insp Len
a Asp Len Len Gly2Met Asp Trp Pro Asp Pee#56225522602265 Gly
Asn Gin Gin Val Val Gin Thr Gly Arg Ala Len Lys Gin Val 227022752280
LeuSBEEhr By Len St MREAT %lﬁ%ﬂ%apﬁén‘;&@ngg%@%ien Bhee*
238822902295 Gly Tyr VAl Gly Tyr Gin Thr Len $et Lys Arg His Ile Pro
2spMEL2300230323]0 HecThr-Asplle Ty HarlenyGisrAspytisiAegiicen Gin
Asgsdhr 231523202325 ¥9652005/111201PCT/EBPPD05/005377 24/103

Tilt His Len Gin Phe Ala Pro Asn Ala lle Arg Thr As sp Gc!X L)L
Asp Leu Ile Phe Asn Leu His Asn Lys Leu Asn Ly y eu Lys

2705 2710 2715 -

Lys Leu Val Leu Gly Trp Ala Pro Ala Pro Leu Ser Cys Asp Trp
2720 2725 2730

Thr Pro Ser Asp Glu Arg Ile Ser Leu Pro His Asn Asn Tyr Leu
2735 2740 2745

Arg Val Glu Thr Arg Cys Pro Cys Gly Tyr Glu Mebt .Lys Ala Ile
2750 2755 2760

Lys Asn Val Ala Gly Lys Leu Thy Lys Val Glu Glu Lys Gly Ser
2765 2770 2775

Phe Leu Cys Arg Asn Arxg Leu Gly Arg Gly Pro Pro Asn Phe Lys
2780 2785 2790 ‘ :

val Thr Lys Phe Tyr Asp Asp Asn Leu ile Glu Val Lys Pro val
2785 2800 2805

Ala Arg Leu Glu Gly Gln val Asp Leu Tyr Tyr Lys Gly Val Thr
2810 : 2815 2820

Ala Lys ILeu Asp Tyx Asn Asnh Gly Lys Val Leu Leu Ala Thr Asn
2825 2830 2835

Lys Trp Glu Val Asp His Ala Fhe Leu Thr Arg Leu Val Lys Lys
2840 2845 2850

His Thr Gly Ile Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg Pro
2855 2860 . 2865

Asp His Gln Asp Leu Val Asp 2xg Asp Cys Ala Thr Ile Thr Lys
2870 2875 2880

Asn Ser Val Qln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe Thr
2885 2830 2885



233023352340 5 Asp Ser Gin Len Lys Gin Len Ala Val Gly Asp Len Asp
Lys Tyr 234523502355 Val Asp Ala Len Val Asp Tyr Set Lys Gin Gly Met
Lys Pile lie 236023652370 10 Lys Val Gin Ala Gin Lys Val Arg Asp Set
Gin Set Thr Lys Gin 237523802385 Gly Len Gin Tilt lle Lys Gin Tyr Val
Agp tops/Ridenile Gin Set 15.239023952400 Len Tilt Gin Asn LystBin2@sm05377
'lle lle Arg Tyr Gly Len Trp Gly. 24082#$02415 20 Val His Tilt Ala Len Tyr
Lys Set Len Ala Ala Arg _Len Gly His 242024252430- Gin Thr Ala Pile Ala
Thr Len Val Val Lys Tip Len Ala Pile Gly 243524402445 Gly Gin Thr Val
Tyr SepAladtisTe [ils GierVASAalvHl Kab LR éﬂﬁoé%%SE&BOY\?Hl V2t Tyr Tyr
IR2AB Asn Lys Pro Set P ®Bro Gly Asp Thr 30246594702475 35 Set
mis BN GIDArg Yal Val Gin Bre Ald-Lem AlailykkenRro TiAar val
2554325152520 Ala Len Lyt en Pile Tilt Pro Thr#aZsLen Gin Set Val
25302535 Val lle 452540 Len Set Set Tilt lle Tyr Lys Thr Tyr Len Set lle
Thr ARr25T52350 Alite T 28 GROAAPRFNE SRR (i Te S8t Vi

580 Gly Val Gly A& TS Ala Ala His Asn Ala Tle Gin Set 25902595

11 WQL 20051 411200 Pk BRP200540953 77135644342 e [ren Asp GiuAla Ala
T4ysAsp Gin Lieu Val Lys2@8n Asn Pro 261526202825 5 Gin Lys lle lle Met

Ala Lieu Phe Gin Ala Val Gin, Thr lle GIX 26302635264
Glu Leu Ser Leu Gln Pro Thr Val Arg Leu Val Thr Thr Glu Thr

2960 2865 2870

Ala Ile Thr Ile Thr Gly Glu ‘Ala Glu Val Met Thr Thr Gly Ile
2975 2980 2985

Thr Pro WVal Val Glu Met Lys Glu Glu Pro Gln Leu Asp His Gln
2990 2985 3000

Ser Thr Thr Leu Lys Val Gly Leu Lys Glu Gly Glu Tyr Pro Gly
3005 3010 ‘ 3015

Pro @ly Val Asn Pro asn His Leu Ala Glu Val Ile Asp aGlu Lys
3020 . 3025 3030

Asp Asp Arg Pro Phe Val Leu Ile Ile Gly Asn Lys Gly Ser Thr
30358 3040 3045

Sexr Asn Arg Ala Arg Thr Ala Lys Asn Ile Arg Leu Tyr Lys Gly
3050 3055 3060

Asn Asn Pro Arg Glu Ile Arg Asp Leu Met Ser Gln Gly aArg Ile
3065 3070 3075

Leu Thr Val Ala Leu Lys Glu Leu Asp Pro Glu Leu Lys Glu Leu
3080 3085 3080

val Asp Tyr Lys Gly Thf Phe Deu Asn Arg Glu Ala Leu Glu Ala
3095 3100 3105

Leu Ser Leu Gly Lys Pro Ile Lys Arg Lys Thr Thr Thr Ala Met
3110 ' 3115 ‘ 3120

ITle Arg BArg Leu Ile Glu Pro Glu Val Glu Glu Glu Leu Pro Asp
3125 3130 3135

Trp Phe Gln Ala Glu Glu Pro Leu Phe Leu Glu Ala Lys Ile Gln
3140 3145 3150

Asn Asp Leu Tyr His Leu Ile Gly Ser Val Asp Ser FTle Lys Ser
3155 3160 3165

Lys Ala Lys Glu Leu Gly Ala Thr Asp Asn Thr Lys Ile Val Lys
3170 3175 3180



Asn Pro Lieu Arg Len lle Tyr His Len Tyr Gly Val Tyr Tyr Lys
264526502655 10 Gly Trp Gin Ala Lys Gin Lieu Ala Gin Lys Thr Ala Gly
Arg Asn 266026652670 Len Phe Thr Len lle Met Phe Gin Ala Phe Gin
Lieu Len Gly Met 15267526802685 Asp Ser Gin Gly Lys lle Arg '‘Asn Len
S@r fody/Mnokyr lle Len 269026952700 20 Asp Lieu lle Phe RTEERA0pHEOSITT
Mn Lys Len Asn Lys Gly Leu Lys 2¥64$7102715--c - Lys Len Val Len Gly
Trp Ala Pro Ala Pro Len Ser Cys Asp Trp 272027252730 25 Thr Pro Ser
Asp Gin Arg lle Ser Len Pro His Asn Asn Tyr Len 273527402745 Arg Val

Glu @D THLAIEYSBIEEyECly ToF GRIMErLIENE e 0275027552760
B¥8Asn Val Ala,Gly Lysal_léﬁ/Thr Lys Val Gin Gin Lys Gly Ser

he %%955‘;;%%;5%% Rhe ldet GyscArMn-ArglderGly bag Gy RibaPro Asn
EhigsLYS 027852790 ¢akThr Lys the Tyr Asp3R&&p Asn Len lie Gin Val
Lys Pro Val 279528002805 40 Ala Arg Lien Gin %%/S%ér\/@ Asp,len Tyr

clu TynLyssGljatalyar @81 67815P82 6 R Ta 1% TEh Ash AsnGly Lys -

Val2ien Lien Ala Thr Ast45282528302835 Lys Trp Gin Val Asp His Ala
His Q@ Len,Thr ArghLied, ¥ alilkys Lo 284028452858<60 H@Tﬁl@&rﬁe_Gly
heoLys Gly Ala Tyr Len3@#p Asp Arg Pro 285528862865 Asp His Gin Asp

Lien Val Asp Arg Asp Cys Ala Thr lle Thr Lys 287028752880 55 Asn Ser
Leu FAVGifvRheWeRalyE et s By éfi/rc%A é’?aégéw 2 85292902895

W3™2005/111201PCT/EPZ2005/005377 26/103 Tyr Asp Lieu Thr lle Ser
Lys A7 Ligy:Val g ket WenGlu ined “ah298028052040 gIMig-£ysVAsn Asn
ligeoGin Glu Arg Gin lle P265Thr Val Thr Val 291829202925 Thr Thr Tip
Lieu Ala Tyr Ser Phe Val Asn Gin A ieu Thr 29
o1 e P TR SNAHAS" G ASR HEY G 293929302949
3275 3280 3285

Glu His Asn Thr Trp Ifle Leu Arg Lys Val Arg His Glua Gly Asn
3290 3295 3300

Leu Arg Thr Lys Ser Mel Ile Asn Pro Gly Lys Ile Ser Asp Gln
3305 3310 3315

Leu Cys Arg Asp Gly His Lys Arg Asn Tle Tyr Asn Lys Ile Ile
3320 3325 33340

Gly Ser Thr Met Ala Ser Ala Gly Ile Arg Deu Glu Lys Leu Pro
3335 3340 3345

val Val Arg Ala Gln Thr Asp Thy Thr Ser Phe His Gln Ala Ile
3350 3355 3360

Arg Glu Lys Ile Asp Lys Thr Glu Asn Lys Gln Thr Pro Glu Leu
3365 " 3370 3375

His Glu Glu Leu Met Lys Val Phe Asp Cys Leu Lys Ile Pro Glu
3380 33858 3390

Leu Lys Glu Ser Tyx Asp Glu Val Ser Trp Glu Gln Leu Glu Ala
3395 3400 3405

Gly Ile Asn Arg Lys Gly ala Ala Gly Tyr Deu Glu Ser Lys Asn
3410 : 34158 3420

Tle Gly Glu Val Leu ASp Thr Glu Lys His Ile val Glu Gln Leu
3425 3430 3435

Ile Lys Asp Leu Arg Lys Gly Lys Lys Ile Arg Tyr Tvr Glu Thr
3440 3445 3450

Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Glu
3455 3460 3465



10 lle Lys Pro Val Lieu Gly Glu Lys Val lle Pro Gin Pro Pro Glu
294529502955 Gin Leu Ser Lieu Gin Pro Thr Val Arg Lieu Val Thr Thr Glu
Thr 15296029652970 Ala lle Thr lle Thr Gly Glu 'Ala Glu Val Met Thr Thr
Gly lle. 297529802985 20 Thr Pro Val Val Gin Met Lys Gin Gin Pro Gin
vdeosspitlis Gin 299029953000 - Ser Thr Thr Lieu Lys Val RS/ EF¥p¥/5377
Gin Gly Gin Tyr Pro Gly 3005301383%% Pro Gly Val Asn Pro Asn His Lieu
Ala Glu Val lle Asp Glu Lys 3020.30253030 Asp Asp Arg Pro Phe Val Lieu
lle lle Gly Asn Lys Gly Ser Thr 30303530403045 Ser Asn Arg Ala Arg Thr
Ala Amyl y§iAsifie Yad Per PHELyRYS|PBOFFB0553060 357A8nGAEN o Arg
G#7 e Arg Asp Lieu Met 2P Gin Gly Arg lle 306558703075 Len Thr Val
ero AlBLIGH LY GluLioi Aspdaro 6D biakidus G Lisn 338036353990 40
\é@lg,g\sp Tyr Lys (fly Thr Bhed_ea Asn Arg Glu AlaLsasu Gin Ala
309531003105 Lieu Ser Len Gly Lys Pro lle Lys Arg Lys Thr Thr Thr Ala
Trp Wel 43351 G321581 Ry fcVAtg AR LTed IRFG iﬁ%%r%;p Gat S Ei¥GIu
1388°Pro Asp 3125313031%5°50 Tip Phe Gin Ala Glu Gin Pro Lieu Phe
e LiEY GlUAlg:Lys e Gip 334031453120-Asn dysp ddeu ByuHisd erdle Gly
Senyal Asp Ser lle Lys Ser815531603165 Lys Ala2Eys Gin Led Gly Ala
Thr Asp Asn Thr Lys lle Val Lys 317031753180 WO
Sex Xyg5/ 14D AEP CHE ﬁ?bdgggééaﬁ "fﬁlﬁ%eeﬁ’ﬁlﬂ/%@y%% 1§ THETyr Thr
M&ttys Leu Set Set Trp $6t°318531903195 ' 5 Thr Gin Val Thr Lys Lys
asp @i-NefigevbetaMasBrod:et’ Bhe Gi3R0032063220 G et beta Leu
Lyss1€ys Pro Pro Cys Setils lle Set Lys Gly 3218822203225 10 His Met

1n T CLAR T Gin oD AR, Cin Oy AS TIPS Bio 2303353440

3560 3565 3570

Tle Thr Glu His Met Val Glu Val Pro val Ile Thr Ala Asp Gly
3875 3580 3585

Glu val Tyr Ile Arg Asn Gly Gln Axg Gly Ser Gly Gln Pro Asp
3590 3585 3600

Thr Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Ile Tvyr
3605 3610 3615

ala Phe Cys Lys Ser Thr Gly Ile Pro Tyr Arg Gly Phe Ser Arg
3620 3625 3630

Val Ala Arg Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr
3635 3640 3645

Glu Arg @Gly Leu Gly Leu Lys Phe Ser Glu Lys Gly Met ¢ln Ile
3650 2655 3660

Leu His ©Glu Ala Gly Lys- Pro Gln Lys Ile Thr Glu Gly Asp Lys
3665 36740 3675

Met Lys Val Ala Tyr Arg Phe Glu aAsp Ile Glu Phe Cys Ser His
3680 '~ 3885 : 3650

Thr Pre Val Pro Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr Met
3695 3700 3705

Ala Gly Arg Ser Thr Ala Thr Xle Leu Ala Lys Met Ala Thr Arg
3710 3715 3720

Leu Asp Ser Ser Gly Glu Arg Gly Ser Thr Ala Tyr Glu Iys Ala
3725 3730 3735

val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Val Val
3740 3745 3750
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Let' Gly Cys Gly Val Tyr Net Gly Thr lle Pro Ala Arg Arg beta
15324532503255 Lys lle His Pro Tyr Gin Ala Tyr Len Lys Len Lys Glu bet'
Val 326032653270 20 Glu Val Glu Set Set Arg Ala Thr Ala Lys Glu Ser lle
lle Arg 327532803285--- Glu His Asn Thr Tap lle beta Axg Lys Val Arg His
GH Gy AsnB29032953300 Let' Arg Thr Lys Ser Metlle Asn PoasEtysbyenssrr
lle Set Asp Gin 330533103315 Lewrays Arg Asp Gly His Lys Arg Asn lle
Tyr Asn Lys lle lle 30332033253330 Gly Ser Thr Met Ala Ser Ala Gly lle
Arg beta Gin Lys Leu Pro 333533403345 35 Val Val Arg Ala Gin Thr Asp
argl AEd hrrdet Rhetdis Gin Alsi ler33503355336@ Ay &indlys IeeASprl ys
TRF&lu Asn Lys Gin Thr P¥8Gin beta 336533703545 40 His Gin Gin Leu
Met Lys Val Phe Asp_Cys. Let' Lys. lle Prg.Gly 338033853390.Lieu Lys Glu
ProSgETyr K& e Vi §%¥T§P§§§il#6irﬁret88}u% fa 3%@9%?4(%54 Gly lle
Asn Arg Lys Gly Ala Ala Gly Tyr beta Gin Set Lys Asn 341034153420 50
aldlesly Blg Babbetd ASp HivGihvisySHis-He VakGHnGitbetdys Arg
342834303435 lle Lys Asp’Bta Arg Lys Gly Lys By€dle Arg Tyr Tyr Gin
Thr 344034453450 55 Alg Jle Pro L Glu L.ys Arg Asp
ThrAgéggr%%mé ﬁg%4%5§4%§g/v%&20¥§§%1gf2%%5cgf%ap%%opé/&(%s%ﬁs;?&}
28/103 Ala Gly Glu Phe Val Asp Glu Lys Lys Pro Arg Val lle Gin Tyr
Leu3470347253480 SRrdipspiMa 15y \eamAky s ciralddle Thid yESvalimet Tyr
Ly8348534903495 Tip VAPEYs Gin Lys Pro Val \Aii4fe Pro Gly Tyr Glu
cy<C 1Y 320035093510.10, Thr Bro &%ﬁ Bhe AP HePhedenlysayal Lys
Lys<glu Tip Asp 351535283525 Ser Phe Gin AspsRea Val Ala Val Ser Phe
Asp Thr Lys Ala Trp 15353035353540. Asp Thr GIn Val Thr Set Arg ‘Asp

Asp dpeMérelveR Ik @y@ ﬁ%‘b'ﬁ@s Thr Gly Liys Phe Tyr _}.1‘3 Pro Ser
3845 3850 igss

Thr Gly Val Thr Leu Leu Gly Lys His Tyr Glu Glu Ile Asn Leu

3860 3865 3870

Lys Gln Lys Ala Ala Gln Pro Pro Ile Glu Gly Val Asp Arg Tyr
3875 3880 3885

Lys Leu @Qly Pro Ile Val Asn Val Ile Leu Ary Arg Leu Arg Val
3890 3895 3900

Met Deu Met Thr Val Ala Ser Gly Ser Trp
3805 35810

<210> 6

<21i> 37435

<212> DPRT
<213> Artificial Sequence: Mubated BVDV: XIKE-A-NdW

<400> &

Met Glu Leu Phe Ser Asp Glu Gly Ser Lys Gly Ala Thr Ser Lys Lvs
1 5 10 15

Gln Pro Lys Pro Asp Arg Ile Glu Lys Gly Lys Met Lys Ile Ala Pro
20 25 30

Liys Glu Thr Glu ILys Bsp Cys Lys Thr Arg Pro Pro Asp Ala Thr Ile
35 40 45

Val Val Glu Gly Val Lys Tyr Gln Val Lys Lys Lys Gly Lys Val Arg
50 55 60

Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys Asn Lys Pro Pro
65 70 75 80



354535503555 20 Gin Lys Tyr Tyr Phe Lys Arg Sex- lle His Lys Phe,Leu
Asp Thr 356035653570 lle Thr Glu His Met Val Gin Val Pro Val lle Thr Ala
Asp Gly 357535803585 Gin Val Tyr lle Arg Asa Gly Gin Arg Gly Set Gly
Gin Pro Asp 359035953600 Thr Ser Ala Gly ken Set Met Len Asn Val Len
wabddeitieelyr 30360536103615 Ala The Cys Lys Sex- Thr BIyHB2PHH0T3A77
Arg Gly Phe Set Arg 36203625363% %8 Val Ala Arg lle His Val Cys Gly
Asp Asp (fly Phe Len lle Thr 363536403645 G u Arg Gly Len Gly Len Lys
e1uPhe Sex G ys (fydMel Ginvke 365036563660 £ 0mien Hist&nAda gly
Lys Pro Gin Ly&stie Thr Glu Gly Asp L§8 366536703675 Met¥ys Val Ala
;I'}é: Agg The Gin Asg lle Gin Phle S ex-GliIis 4536%%3_ 53@/%8§hr Pro
AlayAdep &V@%ré’ﬁ"rp Afa 18 K&n 1%% Setsex: TyrMets %@3 765 50
Ala Gly Arg Set Thr Ala Thr Ile Len Ala Lys Met Ala Thr Arg
asn A0 IEL5R42 ke eASpIBexe Be By 1Gi ¢ing Gy Séx Far AleTyeGlu
Lys Ald872537303735 55 V&PAla Phe Set the Len%h Met Tyr Set Trp
Asn Pro_Val Val 374037453750 WO 2005/111201PCT/EP2Q05/005377
Arg @goga,&ré‘%rﬁ & VS Lag %g'r? a Légesséi“? éﬁPﬁ%uP% sG(i}r?%e %r
375537603765 5 Pro Set Lys Asn Thr lle Tyr Tyr Tyr Gin Gly Asp Pro lle
Thr AdRS TA03775 IS0 e Tyr AxtpGihy ablleTBly Eis Gim Lers Gyl Gikeleu
145 ys Arg 378537903795 10 Thr Gly Phe GRPEys Len Ala Gly Len A%h Leu
r Met Tjlt Thy 380038 . I r is. T yS
T AL a2 o0 30T s VAl G Iy e o Gly
Thr Trp Len Val Asn Ala 383038353840 20 Asp Arg Leu lle Ala Gly Lys

Leu THGAY 4. y8.PHETyPile Pro Ses-H3846B85038555 Asn Trp Fhe His
180

Ile Glu Pro Trp Ile Trp Leu Met Asn Lys Thr Gln Asn Asn Leu Thr
195 200 205

Glu Gly Gln Pro Leu Arg Glu Cys Ala Val Thr Cys Arg Tyr Asp Lys
210 215 220

Glu Thr Glu Leu 2sn Ile Val Thr Gln Ala Arg Asp Arg Pro Thr Thr
225 230 235 . 240

Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe Ala Gly Val Ile
245 250 255

Leu Asp Gly Pro Cys Asn Phe Lys Val Ser Val Glu Asp Val Leu Phe
260 265 270

Iys Glu His Asp Cys Gly Asn Met Leu Gln Glu Thr Ala Ile Gln Leu -
275 280 285

Leu Asp Gly Ala Thr Asn Thr Ile Glu Gly Ala Arg Val Gly Thr Ala
250 285 300

Lsys Leu Thr Thr Trp Leu Gly Lys Gln Leu Gly Ile Leu Gly Lys Lys
305 310 315 320

Tieu Glu Asn Lys Ser Lys Ala Trp Phe Gly Ala His Ala Ala Ser Pro
325 330 335

Tyr Cys Gly Val Glu Arg Lys Ile Gly Tyr Val Trp Tyr Thr Lys Asn
340 345 350

Cys Thr Pro Ala Cys Leu Pro Arg Asn Thr Arg Ile Ile Gly Pro Gly
355 360 365

Lwvs Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu His Glu Met Gly
370 375 380



Tilt Gly Val Thr Len Len Gly Lys His Tyr Gin Gin lle Asn Len
386038653870 25 Lys Gin Lys Ala Ala Gin Pro Pro lle Gin Gly Val Asp
Arg Tyr , 387538803885 Lys Len Gly Pro lle Val Asn Val lle Len Arg Arg
Len Arg Val 30389038953900 Met Len Met Tilt Val Ala Sex- Gly Set Tp
¥4 AR <210> 6 <211> 3749 <212> PRT <213> ArtificiRaauaNRe: 77
Mutated BVDV: XIKE-A-NdN 40 <40Q#3:6 Met Gin Len pile Ser Asp Gin
Gly Ser Lys Gly Ala Thr Sex- Lys Lys 151015 45 Gin Pro Lys Pro Asp Arg
lle,Gin Lys. Gly Lys Met.Lys lle r 3 in.Thr Gj Asp
§§§6§7‘ss Lg'yg%%?rA%I r%lg?rg_ s]r!)'e,&lgka'lé}gr%ég O%S%é%éig\hl 1\'./% (%r? éﬁvm
Lys Tyr Gin Val Lys Lys Lys Gly Lys Val Arg 505560 55 Gly Lys Asia Thr
Phe GiheABpoGHd ahT PRI S Asaly S ATy siPio Y2k B7 J758Ehw &L
2005/111201P&F/EP2005/005377 33103 Gin Set Arg Lys S Len Glu
sAlaleul la_Tr I I nyGin Len
Ile%qu%ré%é %ﬁéﬁa}e%%ag% _%’%581,%(%0 1%(?552\ %%%%%&%ﬂ%%sp Asn
Gly Thr Gin Gly lle Gin Gin Ala Met Phe Leu 115120125 10 Arg Gly Val
Asn Nern AFgrSEe) éd HBGIFie Y9 Pre GRALYRAIFEy $I8015 140 TAr Gly
Val PFGThr His Len Ala Thr&3p Tyr Gin Len Lys Glt"lle 145150155160
rrp 10X A GNeMet MetbspAlaSat Gie s AR TYES Gy CysArg
165170175 - Len Gin AegHis Glu Tip Asn Lys4dis Gly Tip Cys Asn Trp
Phe His 20180185.->190 lle Gin Pro Trp lle Tip Len Met Asn Lys Thr Gin

CLu A8y XS LB T §590fP051e Glu Glu Ala Gly Gln Val Ile Lys
465 470 475 480

Leu Met Leu Arg Ala Ile Arg Asp Leu Thr Arg Ile Trp Asn Ala Ala
485 490 - 495

Thr Thr Thr Ala Phe Leu Ile Phe Leu Val Lys Ala Leu Arg Gly Gin
500 505 510

Lieu Tle Gln Gly Leu Leu Trp Leun Met Leu Ile Thr Gly Ala Gin Gly
515 520 . 525

Phe Pro Glu Cys Lys Glu Gly Fhe Gln Tyr Ala Ile Ser Lys Asp Arg
530 535 540

Lys Met Gly Leu Leu Gly Pro Glu Ser Leu Thr Thr Thr Trp Hig Leu
545 550 555 ' 560

Pro Thr Lys Lys Ile Val Asp Ser Met Val His Val Trp Cys Glu Gly
565 576 575

Lys Asp Leu Lys Ile Leu Lys Met Cys Thr Lys Glu Glu Arg Tyr Leu
580 ‘585 530 -

val Ala Val His Glu Arg ala heu Ser Thr Ser Ala Glu Phe Met Gln
' 595 ) 600 605 -

Tle Ser Asp Gly Thr Ile Gly Pro Asp Val Ile Asp Met Pro Asp Asp
610 615 620

Phe Glu Phe @ly Leu Cys Pro Cys Asp Ser Lys Pro Val Ile Lys Gly
625 - 630 635 640

Lys FPhe Asn Ala Ser Leu Leu Asn Gly Pro Ala Phe Gln Met Val Cys
645 650 655

Pro Gln ‘Gly Trp Thxr Gly Thr Ile Glu Cys Thr Leu Ala Asn Gln Asp
660 665 670

Thr Leu Asp Thr Thr Val Ile Arg Thr Tyr Arg Arg Thr Thr Pro Phe
6§75 680 685



25 Gin Gly GIn Pro Len Arg Gin Cys Ala Val Thr Cys Arg Tyr Asp Lys
210215220 Gin Thr Gin Len Asn lle Val Thr Gin A/a Arg Asp Arg Pro Thr
Thr 225230235240 30 Len Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe
Ala Gly Val lle 245250255 Len Asp Gly Pro Cys Asn Phe Lys Val Set Val

G Amp/Matdien The 35260265270 Lys Gin His Asp Cys Gly EXSiERREe /3377
Gin Glu Thr Ala lle Gin Len 2752803%8%%0 Len Asp Gly Ala Thr Asn Thr

lle Gin Gly Ala Arg Val Gly Thr Ala 290295300 Lys Len Thr Thr Trp Len

c1nGlyd ¥s-Sivkenplydie frn Gy Lysil yg3053 10615320015 Lrewp GikrAsn
LgsdSer Lys Ala Trp Phe@ly Ala His Ala Ala SE€Pro 325330335 Tyr Cys

Gly Val Gin Arg Lys lle Gly Tyr Val Trp Tyr Thr Lys Asn 50340345350 Cys
3—‘5’?@%’“}3% AlZ'Cy T‘efj‘i_%’rg ﬂfgﬁlﬁ%n r%i‘r]g %glléﬁlj()ﬁy@ Fo%%r/ §§§3%%%65 55
Lys Phe Asp Thr Asn Ala Gin Asp Gly Lys lle Len His Glu Met Gly
5er3%08 12380 ¥V e 0861442 GlRCTYE P2605/0 0637 T84 /98 Gly Hissen
Set Gin Phe Va&l2seu Len Set Len Val %38 Leu Ser Asp 385396395400
- Phe Ala Pro Gin Thr Ala Set Val lle Tyr.Leu Val L isRhe
AS?S%%@%@@I@ Ef'fi“roG({S‘All nGigt ks »%%@/i%’psv%ﬁ%é gl'rlglnri_%: o sL;?JIS_ay(s:yAssn
Gin Len 420425430 10 Asn Len Thr Val Ala Thr Thr Val Ala Gin Val lle
MetPreGiy & mavaba35040445 Topr Asy Lerr Gyl ysiT yrevaF oy $ie A¥§ Pro
Asp TIBip Pro Tyr 450455468 15 Gin Thr Thr Thri%3l The Val lle Gin
Gin Ala Gly Gin Val. lie 465470475480, t{.8u llg.Arg
AsP A%ng'a%lyTéFA%aﬁe i?p%s?q %\%g A%f\b 2%0%1§85G;tr oi%lg 'I‘i?l% ﬁ%rg'l'%?sAla%he
Len lle Phe Len Val Lys Ala Len Arg Gly Gin 500505510 25 Len lle Gin
1le(fii keasheveTiphervMetlervié THeGHAR GG} 51552059 ISF%é Pro
785Gin Cys Lys Gin Gly$he Gin Tyr. Ala lle SEcLys Asp 8o

Pro Met Pro Cys Ser Pro Ala Glu Val Ile Ala Ser Glu Gly Pro Val
805 810 B15

@Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ser Arg Thr Deu Pro Asn Lys
820 825 _ 830

Tyvr Tyr Giu Pro Arg Asp Arg Tyr phe Gln Gln Tyr Met Leu Lys Gly
835 540 845

Glu Trp Gln Tyr Trp Phe Asp Leu Asp Ser Val Asp His His Lys Asp
856G ' 855 ‘ 860

Tyr Phe Ser Glu FPhe Ile Tle Tle Ala Val val aAla heu Leu @ly Gly
865 g70 : 875 _ 880

Lys Tyr Val Leu Trp Leu Leu Ile Thr Tyr Thr Ile Leu Ser Glu Gln
885 830 895

Met Ala Met Gly Ala Gly Val Asn Thr Glu Glu Ile Val Met Ile Gly
900 905 ' 910

Asn Leu Leu Thr Asp Ser Asp Ile Glu Val Val Val Tyr Phe Leu Leu
515 920 - 925

Léu Tyr Leu Ile Val Lys Glu Glu DLeu Ala Arg Lys Txp Ile Ile Leu
930 935 840

Val Tyr His Ile Leu Val Ala Asn Pro Met Lys Thr Ile Gly Val Val
945 950 955 960

Leu Leu Met Leu Gly Gly Val Val Lys Ala Ser Arg Ile Asn Ala Asp
965 570 : 975

Asp GlIn Ser Ala Met Asp Pro Cys Fhe bLeu Leu val Thr Gly Val Vval
9840 985 - 98¢0
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530535540 30 Lys Met Gly Len Len Gly Pro Gin Set Len Thr Thr Thr Tip
His Len 545550555560 Pro Thr Lys Lys lle Val Asp Ser Met Val His Val
Trp Cys Gin Gly 35565570575 Lys Asp Len Lys lle Len Lys Met Cys Thr
Lys Gin Gin Arg Tyr Len 580585590 40 Val Ala Val His Gin Arg Ala Len
wessenila Gin Phe Met Gin 595600605 lle Set Asp GlyPTRYBRAGHPOS377
Pro Asp Val lle Asp Met Pro Asp AE#8}10615620 45 Phe Gin Phe Gly Len
Cys Pro Cys Asp Set Lys Pro Val lle Lys Gly 625630635640 Lys Phe Asn
ala A2 SeLl e en Asn GhwBrawla The Gin kbt iakCys:50845659653 Pro
Gin GlysTrp Thr Gly Thr lle G#€ys Thr Len Ala Asnt&i Asp 660665670

55 Thr Len Asp Thr Thr Val llg Arg Thr Tyr The ThrPro Bhe
val gvise8pe85 WA Fodsr 1 {201 T%EZ%&S%%%%%{SZ%%%S Gin Arg Arg

ngpsultrp Cys Thr Tyr Gin Lys lle lle Gly Gin Asp lle 690695700 Tyr Glu
ser QYIS llenksW@ly fly Ben Kip ThiaCyle T Gly Ap HRES7H57 1715720
Serarg Len Lys Asp Gly#?#8 lie Lys Lys Cys Lys'?itPCys Gly His

725730735 10 Asp The Yal Asp Ser.Gin. Gl LenPro His TyeRree Gly
maﬁ?;gﬁ 745 Ozﬁ%t\ﬁg E‘Asn i%%]er %glyiﬁysmArg Tyr Val Asp Asp
r'Ser Cys 755760765 15 Asp Arg Gly Gly Val Ala lle Val Pro Sei Gly

| peu TV abhyssGysAug ZZ0ETE '780¢ Td GERAsHI¢alThr VaFCifitVarie Ala

THSAsn Asn Asp Len GIy-9%8P785790795800 Pro Métpro Cys Ser Pro Ala

Gin Val lle Ala Ser Gjn, Gly Pra,Val 8058308352841U ks BirvAlRLys Tin
I‘YST}{{@@SIn}'?y%%eSP%g Fhr 1#1 Pro Asn Lys 820825839 Tyr Tyr Gin Pro Arg

Asp Arg Tyr Phe Gin Gin Tyr Met Len Lys Gly 835840845 30 Gin Trp Gin

rp Tl P RheAsrLeriAsSer Var AP HIEHIS' ByS#sp 5" Thr Ala
1085 1090 >

Ile Thr Thr Asn Trp Asp Ile Asp Leu Ala Gly Phe Leu Leu Gln
1100 1105 1110

Trp Ala Pro Ala Val Ile Met Met Ala Thr Met Tip Ala Asp Phe
1115 1120 1125

Leu Thr DLeu Ile Ile Val Leu Pro Ser Tyr Glu Leu Ser Lys Leu
1130 1135 - 1140

Tyr Phe Leu Lys Asn val Arg Thr Asp Val Glu Lys Asn Trp Leu
1145 1150 1155

@ly Lys Val Lys Tyr Arg Gln Ile Ser Sexr Val Tyr Asp Ile Cys
1160 1165 1170

Asp Ser @©lu Glu Ala val Tyr Leu Phe Pro Ser Arg His Liys Ser
1175 1180 1185

Gly Ser Arg Pro Asp Phe Ile Leu Pro Phe Leu Lys Ala Val Leu
1190 1195 1200

Tle Ser Cys Ile Ser Ser Gln Trp Gln Val Val Tyr Ile Serx Tyr
1205 1210 1215

Leu Tle Leu Glu Ile Thr Tyr Tyr Met His Arg Lys Ile Ile Asgp
1220 1225 1230

Glu Val Ser Gly Gly Ala Asn FPhe Leu Ser Arg Leu Ile Ala Ala
1235 1240 1245

Tle Tle GClu Leu Asn Trp Ala Ile Asp Asp Glu Glu Cys Lys Gly
1250 1255 1260

Leu Lys Dys Leu Tyr Leu Leu Ser Gly Arg Ala Lys Asn Leu Tle
1265 1270 1275
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Vai

Glu

ala

Cys

Glu

Cys

Hig

Thr

Gly

Cys

Asp

Pro

Arg

Ser

AsSp

Met

Pro

850855860 Tyr Phe Ser Gin The lle lle lle Ala Val Val Ala Len Len Gly Gly
35865870875880 Lys Tyr Val Len Tip Len Len lle Thr Tyr Thr lie Len Ser
Gin Gin 885890895 40 Met Ala Met Gly Ala Gly Val Asn Thr Glu Gin lle
val Met lle Gly 900905910 Asn Len Len Thr Asp Ser Asp lle Gin Val Val
wWeetdyn Bbes Len Len 915920925 45 Len Tyr Len lle Val LyB GGy
Ala Arg Lys Tip lle lle Len 930935948V al Tyr His lle Len Val Ala Asn Pro
Met Lys Thr lle (fly Val Val 50 945950955960 Leu Len Met Len Gly Gly
wval ald ysAleeSerdy e ASTuAM ASle DEE70975 B5PAERGH Ser Ala
1|t Asp Pro Cys Phe Léi#8.en Val Thr Gly Val ¥41%80985990 WO
2005/111201PCT/EP20051005377 Mal Len-Meatdlea Arg
& GHPIOARYTHF el Bip %éonzlle%?g%%%%gfaeﬁs\/al Ala Len Len Ala lle
fg Thr Ser Gly Phe Len Len Pro Ala 5101010151020 Ser lle Asp Val Thr
Mal AlaVak\adenfle Yeah Ldwd &H £ <y 08513361035 15°A1d Ker Tyr lle
1Bp Asp Tyr Phe Arg Ty¥3s Lys Trp Len Gin 10401045 -1050 Len Len
Phe Ser Len llg. Alg Gly. lle Phe ]l LLal @00166p 15 Lys
ﬁ? ||81A(s}i36ir‘ig e?&)lnﬁ%b F%%}éliﬁlé& Sge?%leume %%%1107010751080
rp Arg Pro Len Ala Len Val Len The Tyr lle Thr Ser Thr Ala
@6:108530904 095 |6 HPFhr Reh FHp X&p |T&2\§1@;’§ﬁ%al*é?y B Len
1349 Gin 110011051110%28%Trp Ala Pro Ala Val Tle’Met-Met Ala Thr Met
Tr A{a SA%r:)L qurrljﬂyélﬂ 01125 Ligp Thrd gudledle Vald eePmeSer Tyr
£ Léh Serﬁ.y Len 11l 351140 30 Tyr Phei&n Lys ken Val Arg Thr
Asp Val Gin Lys ken Trp Len 114511501155 Gl LysT\@l I?X% Ex_rgArg Gin
HeoSeraSepialFTyr Asp REcC VIS0t feST1 7]y,

1370

e

Asp Gly Pro Phe Arg Lys Glu Tyx Lys Gly Tyr Val Gin Tyr
1385 1390 1385

ala Arg Gly Gln Leu FPhe Leu Arg Asn Leu PYo Ile Leu Ala
14600 . 1405 1410

Lys Met Lys Leu Leu Met Val Gly Asn Leu Gly Ala Glu Ile
14315 1420 1425

Asp Leu Glu His heu Giy Trp Val Leu Arg Gly Pro ala val
1430 1435 1440

Lys Lys Ile Thr Asn His Glu Lys Cys His Val Asn Ile Met
1445 1450 1455

Lys Leu Thr ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr
1460 1465 1470

Avg Ala Pro Val Arg.Phe Pro Thr Ala Leu Leu Lyve Val Arg
1475 1480 1485

Gly Leu Glu Thr Gly Trp Ala Tyvr Thr His Gln Gly Gly Ile
1490 1495 1500

Ser Val Asp His Val Thr ala Gly Lys Asp Leu Leu val Cys
1505 1510 1515

Ser Met Gly Arg Thr Arg Val val Cys His Ser Asn Asn Lys
1520 1525 1530

Thr Asp Glu Thr Glu Tyr Gly Ile Lys Thr Asp ©Ser Gly Cys
1535 1540 1545

Glu Gly Ala Arg Cys Tyr val DLeu Asn Pro Glu Ala Val Asn
1550 1555 1560



Asp Ser Gin Glu Ala Val Tyr Len Phe Pro Ser Arg His Lys Ser
117511801185 40 Gly Ser Arg Pro Asp Phe.lle Len Pro Phe Len Lys Ala
Val Len 119011951200 lle Ser Cys lle Ser Ser Gin Trp Gin Val Val Tyr lle
Ser Tyr 120512101215 45 Len lle Len Gin lle Thr Tyr Tyr Met His Arg Lys
&% gﬁ)ﬁﬁgzg,g2012251230 Gin Val Ser Gly Gly Ala Asn The lpefr/eefobsgoss 7
Len lle Ala Ala 50123512401245 |b=/ies Gin Leu Asn Trp Ala lle Asp Asp
Gin Gin Cys Lye Gly 125012551260 55 Leu Lys Lys Len Tyr Len Len Ser
Gly Arg Ala Lys As le 1 51 W Qsin  1ys Thr Gly
tie i@%)g/ciqﬂz %‘?Apiz’go%%@sﬁs’g?fﬁ%gs Val Lyssbéis Lys Val Arg Asn Glu
~Ala Val His Arg Trp Phe Gly 128012851290 Glu Glu Glu lle Tyr Gly Ala
Gly Bro Lysd/alte S Nell&hys 5129%%(%1’365%2%% 2ThrtE088r Lys
AZ#PArg His Cys lle lle Fhr lle 1310131513 (g Cys Glu Gly Lys Gin
asp LR Ai%?%é‘%&%@/éf’go LYS Gys (182518201335 Atg GInGly Lys
tgdle Thr Cys Gly Net Thod.ou Ala Asp Phe 134623451350 15 Glu Glu
Lys His Tyr Lys Lys lle Phe lle Arg Glu Glu Ser Ser 135513601365- Cys
Ala Peg VERPIEIPhEAsHPBrd ?JZST EV5 g P ASP 'Ill{/?%hglKré‘ Vs Asn
I

36187013751380 His ASp Gly Pro Phe Arg Lys GIU Tyr Lys Gly Tyr Val

c1u B0 TW.1385139Q1305 25 hr.Alavyg Sy GiryLen-PhethetrArgsAsn Lou
Readle Lou Ala 140014054210 Thr Lys Met Lys E683.eo Met Val Gly Asn
Lau Gly Ala Glu lle 141514201425 30_GL1€/ A,{?glLOUSGM I-ElsisLLeuT%ICy Trp

ser Ygf Lé’cﬁﬂr@lel?@?oaﬂh;ﬁslﬁéﬁlﬁf %0 Ly& ile Thr Asn His
&filys Cys His Val Asn lle Met 35144514501455 Asp Lys Lou Thr Ala

ser BbE Phe,Glydle:NetdRto Aig GlysTln T hry.el 46910651478 4:-Prélhrg Ala
Resdval Arg.Phe Pro ThriAR2Lou Lou Lys Val Arg®63__

Ala Gly Lys Thr Thr Glu Leu Pro Arg Ser Val Ile €lu Glu Ile
1670 1875 1680

Gly Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala.Ala
1685 1690 1.695

Ala Glu Ser Val Tyr Gln Tyr Met Arg Val Lys Tyw Pro Ser Ile
1760 1705 1716

Ser Phe Asn Leu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Ala
1715 1720 1725

Thr Gly Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gin Leu Pro
1730 1735 174C

Gln Pro Lys Leu Arg Ala Ala Met val @Glu Tyr Ser Tyr Ile Phe
1745 1750 1755

Leu Asp Glu Tyr His Cys.Ala Thx Pro Glu Gln Leu Ala Ile Ile
1760 ’ 1765 . 1770

@ly Lys Ile His Arg Fhe Ala Glu Asn Leu Arg Val Val Ala Met
1775 1780 _ 1785

ghy Ala Thr Pro Ala Gly Thr Val Thr Thr Thr Gly Gin Lys His
17580 1795 1800

pro Ile Glu Glu Phe Ile Ala Pro Glu Val Met Iys Gly Glu Asp
1805 ' 1810 1815

Leu Gly Ser Glu Tyr Leu Asp ‘Tle Ala Gly Leu Lys Ile Pro Thr
1820 . 1825 1830

Glu Glu Met Dys Gly Asn Met DLeu Val Phe Ala Pro Thr Arg Asn
1835 1840 1845



147514801485 Arg Gly Lou Glu Thr Gly Tip Ala Tyr Thr His Gin Gly Gly
lle 149014951500 45 Ser Ser Val Asp His Val Thr Ala Gly Lys Asp Leu
Lou Val Cys 150515101515 Asp Ser Met Gly Arg Thr Arg Val Val Cys His
Ser Asn Asn Lys 50152015251530 Met Thr Asp Glu Thr Glu Tyr Gly lle
Ls26AERSer Gly Cys 153515401545 55 Pro Glu (fly Ala pcg/ymiyress77
Val Lou Asn Pro Glu Ala Val Asn 1&5©35551560 WO
2005/111201PCT1EP20051005377 35/103 lle Ser Gly Thr Lys Gly Ala
et Val.Hjs Ley Gi r 15651540167 3.4ly Ghy Phe ThuCys Val
Met %ﬁﬁ%kéﬁl&%hrﬂ%%% ép% Phe 5]?580‘1585%690 Asp Len Lys Asn
Lou Lys Gly Trp Ser Gly Len Pro lle Phe Gin 159516001605 10 Ala Ser
. Ser Gar Giymngzx/aWas@:yq&%\%L%%’F@lﬂ? A2 165018157620 Gin
&3P Ser Lys Pro Thr Ly%q_en Met Ser Gly lle Gin Thr Val 162516301635
val ?&:BIJ_ S ASR, G Th.AsphenAln fsp {_}glvmlbyﬁﬂzyskﬁu The Tle
6451650 Ser Metigsa Arg Gly Gin Phe Lys38&iIn lle Thr Len Ala Thr .
Gly 20165516601665 -.- Ala Gly Lys Thr Thr Gin Len‘I]?rf ﬁ\\%g $E§'§:Val lle
Glu Bin Ghﬂléf%'ﬁ@%?ﬁi‘%%‘ﬁ’%g%w 1510 E)?’SrA‘fﬁi\gal Fen Val Lou lle Pro
LB2°Arg Ala Ala 168516501695 Ala Glu Ser Val Tyr Gin Tyr Met Arg Val
a1y H¥& TypPra sesile A/00% 605841 hogrizhesasndeen AngslicGlyprsp Met
Lys¢Gin Gly Asp Met AladiA517201725 Thr Gy:A8%Thr Tyr Ala Ser Tyr
Gly Tyr Phe Cys Gin Lou Pro 35173017351740 Gin Pro L en Arg Ala
Phe Al M‘é@waﬁ%iﬁ%@ér’l'ggroué’iﬂh’é% i?‘é%‘li% ﬁ%eer)@&%p%}n Tyr
Ilﬁ?‘.bys.Ala Thr Pro Gin'Gin Len Ala lle lle 176017651770 Gly Lys lle His

ain A9 PReAlaGir-damben-argwal Vay AladViedll 17517861 /5 THigAla Thr
PosacAla Gly Thr Val Thr TH5Thr Gly Gin Lys His 498017951800

Tyr Tyr Arg Ser Gln Glu Thr Ala Ser Gly Serx Lys Asp Tyr His
1955 1960 1965

Tyy Asp DLeu Leu Gln Ala Gln Arg Tyr Gly Ile Glu Asp Gly Ile
1870 1975 1980

Aen Val Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu
1985 189C 1995

Tyr Glu Glu Asp Ser Leu Met Ile Thr Gln Leu Glu Val Leu Asn
2000 2005 2010

Asn Leu hLeu Iie Ser Glu Asp ILeu Pro Ala Ala val Lys Asn Ile
2015 2020 2025

Met Ala Arg Thr Asp His Pro Glu Pro Tle Gln Leu 2Ala Tyr Asn
2030 2035 ‘ 2040

Ser Tyr Glu Asn Gln Ile.Pro Val Leu Phé Pro Lys Ile Lys Asn
2045 2050 2055

Gl}é Glu Val Thr Asp Ser Tyr Glu Asn TyT Thr Tyr Leu Asn Ala
20860 2065 2070

Arg Liys Leu Gly Glu Asp val Pro Ala Tyr Val Tyr Ala Thr Glu
2075 2080 2085

Asp Glu Asp Leu Ala Val Asp TLeu Leu Gly Met Asp Trp Pro Asp
2090 2085 2100

Pro Gly Asn Gln Gln Val val Glu Thr Gly Arg Ala Leu Lys Gln
2105 2110 2115

val Thr Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Ile Ala Leu
2120 2125 2130



Pro lle Gin Glu Phe lle Ala Pro Gin Val Met Lys Gly Gin Asp
50180518101815 Len Gly Ser Gin Tyr Len Asp lie Ala Gly Len Lys lle Pro
Thr 282018251830 55 Gin Gin Met Lys Gly Asn Met Len Val Phe Ala Pro
Thr Arg Asn 183518401845 WO 2005/111201PCT/EP2005/005377
3 oekdeimnda Val Glu Thr Ala Lys Lys Len Lys Ala Lys Gly PgnAsmeos/005377
185018551860 Set Gly Tyr Tyr Tyr H88&ly Gin Asn Pro Glu Asn Leu Arg
Val 5186518701875 Val Thr Ser Gin Ser Pro Tyr Val Val Val Ala Thr Asn
PheALa_L © 19804883990 106sin Ser:Cl/aLThienio Asp kea Asp Thr
sp Thr 189519001805 Gly Len Lys Cys Bi#SLys Arg Val Arg lle
Ser Ser Lys Met Pro 191019151920 Phe lle Val Thr GI Leu Lys Arg Met
MetAJd &/alThEr #ePGHY G RY19YE 0361 938 &TR ﬂﬁ%\s 3\rg éL\Y YRR Val
F?Qrg Val Lys Pro Gly Arg 20194019451950 Tyr Tyr Arg Ser Gin Gin

rheT RRAIBSEr Gly S5 lpys Asp Tyrddis 4956 29604 9655 257hyr Asp Gan Lela
Gingsla Gin Arg Tyr Gly 1l21@&in Asp Gly lle 19701#%51980 Asn Val Thr

Lys Ser Phe Arg Gin Met Asti 'Ih;}/r As T %%}ée 98;19%019%5 30 Tyr

LYSG@%}&.@%;F%FE&%@E; GifTe %@Asn 206020052010
AsSiiLen Len lle Ser Gin Asp Len Pro Ala Ala Val Lys Asn lle

Tyr39201528202025:MeatAladrg Thr Asp HissPed Gl ProMie GirsLErrAla Tyr
Asns203020352040 40 S&2TYr Gin Asn Gin lle.PREYAl Len Phe Pro Lys

lle Lys Asn 20452050 055 Gly val Thr Assgr%r TyeGinpsn Tyr Thr
HGT% en &b AT 2560 6%@ 6?4951 %\rrg ys Len Céb/z@m Asp Val Ero Ala
Tyr Val Tyr Ala Thr Gin 207520802085 Asp Gin Asp Len Ala Val ASp Len

el enyGly.MetAsprEp Pro Bsp 5@2@9@@0953zmnmsel;msﬁ@ur9@n Val
VaRBin Thr Gly Arg Ala L82PRys Gin 2105211021%%°°

Ser Leu Thr Glu Asn Lys Glu Glu Ile Ile Arg Tyv Gly Leu Trp
2240 2245 2250

Gly Val His Thr Ala Leu Tyr Iys Ser Leu Ala ala Arg Leu Gly
2255 2260 2265

His Glu Thr Ala Phe Ala Thr Leu Val Val Lys Trxp Leu Ala Phe
2270 ' 2275 2280

Gly Gly Glu Thr val Sexr Ala His Ile Lys Gln Val Ala val Asp
2285 2290 2285

Leu Val Val Tyr Tyr Ile Ile Asn Lys Pro Ser Phe Pro Gly Asp
2300 2305 2310

Thr Glu Thr Gln Giln Glu Gly Arg Arg Phe Val Ala Ser Leu Phe_
2315 2326 . 2325

Tle Ser Ala Leu Ala Thr. Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn
2330 2335 T 2340

Bsn Leu Gln Arg Val Val Glu Pro Ala Deu Ala Tyr Leu Pro Tyr
2345 2350 2355

Ala Thr Ser Ala Leu Lys Leu FPhe Thr Pro Thr Arg Leu Glu Ser
2360 2365 2370

val Val Tle Leu Ser Ser Thr Ile Tyr Lys Thr Tyr Leu Ser Tle
2375 2380 2385

Arg Lys Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile Ser Ala
2390 2385 2400

Ala Met Glu Ile Leu Asn Gln Asn Pro Ile Ser Val Gly Ile Ser
2405 2410 2415
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55 Val Thr Gly Len 5cr Thr Ala Glu Asn Ala Len Leu lle Ala Len
212021252130 WO 2005/111201PCT/EP2005/005377 37/103 Phe Gly
Tyr Val Gly Tyr Gin Thr Len Set Lys Arg His lle Pro 213521402145 Met lle
Thr Asp lle Tyr Thr Len Glu Asp His Arg Len Glu Asp 5215021552160 Thr

Taokksskienésin Phe Ala Pro Asia Ala lle Arg Thr Asp G 216524 7@21665/@G8377

Lys Asp Ser Gin Len Lys Gin Len Al&Nal Gly Asp Len Asp Lys
218021852190 Tyr 'Val Asp Ala Len Val Asp Tyr Ser Lys Gin (fly Met Lys
val 1E8219222002905 ke ladys Yad GinAlaLin b yssMal Arg Asp SetGin
Serddr Lys 22102215222@z26in Gly Len Gin Thraféys Gin Tyr Val Asp
Lys Phe lle Gin 20222522302235 Set Len Thr Gin Asn Lys @Q $in lle lle
SelA?xr &y Fh TFp é?aog?‘ 5358058 ERFVAHIE Thr PA{% L'&h 1Y Lys
S ﬁgn Ala Ala Arg Len 9%25522602265 His Gin Mx Ala Phe Ala Thr

rebenValVallys Jin Lan AlePhen227822752280 S8IGIyGlyGin Fin Val
Serngda His lle Lys Gin Val4ak Val Asp 228522902295 Len Val Val Tyr
Tyr lle lle Asn Lys Pro Set Phe Pro Gly A 230023052310 Thr, Gin Thr
PrGHBInSin'GR Al Af .ae,govamgﬁﬁ%ﬁ%‘fﬁ&é&&zﬁo lle
SéfAa Len Ala Thr.Tyr T%r Tyr Lys Thr Trp Asn Tyr Asia 233023352340
c1Asial ep CiRArg Maléal Qia PrgAka sl esuAtad wlivenio Tyr Tyr
234583502355 45 Ala TheSer Ala Len Lys Len PE&¥hr Pro Thr Arg Len
Gin Set 236023652370 Val Val lle t Set Thille Tyr.Lys Jhr.Iyr Len
Ly%gi e Bpp 37823882553 g.g“gloL»)%’?bLﬁ/e%% §e§3ﬁsgg§y Cen Lerzl;r Gly-fgil'hr
GlyTle Set Ala 239023952400 55 Ala Met Gin lle Len Asia Gin Asia Pro lle

asSekValfly #r:SeeR405284024 s Glu Ala Phe Glu Leu Leu Gly
2510 2515 2520, ...

Met Asp Ser Glu Gly Lys Ile Arg Asn Leu Ser Gly Asn Tyyr Ile
2525 ' 2530 2535

Leu Asp Leu Ile Phe Asn Leu His Asn Lys Leu Asn Lys Gly Leu
2540 2545 2550

Lys Lys Leu Val Leu Gly Trp Ala Pro Ala Pro Leu Ser Cys Asp
2555 2560 2565

Trp Thr Pro Ser Asp Glu Arg Ile Ser Leu Pro His Asn Asn Tyr

,

25740 2575 2580

Leu Arg WVal Glu Thr Arg Cys Pro Cys CGly Pyr Glu Mebk Lys Ala
2585 2550 2595%

Tle Lys Asn Val Ala Gly Lys Ireu Thr Lys Val Glu Glu Lys Gly
2600 2605 2610

Ser Phe Leu Cys Arg Asn.Arg  Leu Gly Arg ¢ly Pro Pro Asu Fhe
2615 2620 2625

Lys Val Thr Lys Phe Tyr Asp Asp Asn Leu Ile Glu Val Lys Pro:
2630 2635 _ 2640

val Aia Arg Leu Glu Gly Gln Val Asp Leu Tyr Tyr Lys Gly Val
2645 2650 2655

Thr Ala Lys Leu Asp Tyr Asn Asn Gly Lys Val Leu Teu Ala Thr
2660 2665 2670

Asn Lys Trp Glu Val Asp His Ala Phe Leu Thr Arg Leu Val Lys
2675 2680 2685

Lys His Thr Gly Ile Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg
2690 2695 2700
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WO 2005/111201PCT/EP20415/005377 38/103 Val Met Let (fly Val Gly
Ala lle Ala Ala His Asn Ala lle (flu 242024252430 Ser Ser Glu Gin Lys Arg
Thr Leu Let Met Lys Val Phe Val Lys 5243524402445 Asn Phe Len Asp
Gin Ala Ala Thr Asp Glu Leu Val Lys Giu Aen 245024552460 10 Pro Glu
Wys:tiesteiddet Ala Let Phe Glu Ala Val GIn Thr lle 2465247 (D47ERZHSRER T
Pro Let Arg Let lle Tyr His Let Tyr 8$%al Tyr Tyr 248024852490 15 Lys
Gly Trp Glu Ala Lys Glu Let Ala Gin Lys Thr Ala Gly Arg 249525002505-
pro ASD LeA Phe ThiLendllewet Rep Giry MapPhesGidd effief &yThe

20345102515 Met Asp Sex7&in Gly Lys lle Arg Ast’Eén Ser Gly Asn Tyr lle

252525302535 25 Len Asp Len lle Phe Asn Len Hi A@QSL)QA_%@sn Lys
Lys Gyl efers¥ab 552550 %ﬁg‘gj‘g Ee}ﬁe\?aﬁf_&‘é# jéglyz‘ﬁg@ Ala Pro Ala Pro Len
6

rZ&ys Asp 255525602565 30 Trp Thr Pro Ser Asp Gin Arg lle Ser Leu
he P Hi%g%,?@.ﬁﬁ@ﬁyﬁ%?%?%ﬁ%dueﬁa&r@%ll?m PREAFGTCYSPro Cys
GlysByr Gin Met Lys Ala 3558525902595 lle Ly$ Sn val Ala Gly Lys Len
Thr Lys Val Gin Gin Lys Gly 260026052610 40, S&t Phepl-eg0ysrg
Val%@Arbyﬁeﬁsélﬁﬁ’rgLéy%}ég F%%uAsﬁgPhe 0615267202625 Lys Val Thr Lys
e yr Asp Asp Asn Len lle Gin Val Lys Pre 263026352640 45. Val Ala
va1AfgLetGImGly Gin VBl Asp licteTyPiryVeysPaty Y 52@&82%%‘6%5 Thr
_Adadsys Let Asp Tyr Asn R&ROGly Lys Val Len 'lied A3 Thr
50266026652670 Asn Lys Trp Gin ¥al Ask HisAlaPhelenddreieg Len
Thr\é;ﬁ &%%7‘@6@’6?63%%15%%53 His Thr Gly lle Glp®te Lys Gly Ala.Tyr Leu
sly Asp Arg 269026952700 WO 2005/111201PCT/EP2005/005G 77
G1u381103:1Ri0 Asp Hiis Gim Asp L%Wéﬁ%&sﬁ%ré’%@%gs% TRF 1Y hr
270827102715 2800 e

Thr ala Tie Thr Ile Thr Gly Giu Ala Giu Val Met Thr Thr Gly
2810 2815 2820

Tle Thr Pro val val Glu Met Lys Glu Glu Pro Gln Leu Asp His
2825 2830 2835

Giln Ser Thr Thr Leu Lys val Gly Leu Lys Glu Gly Glu Tyr Pro
2840 - 2845 2850

Gly Pro Gly Val Asn Pro Asn His Leu Ala Glu val Ile Asp Glu
2855 2860 2865

Lys Asp Asp Arg Pro phe Val Leu Tle Ile Gly Asn Lys Gly Ser
2870 2875 2880

Thy Ser Asn Arg Ala Arg Thy Ala Lys Asn Ile Avg Leu Tyr Lys
2885 2880 2895

Gly Bsn Asn Pro Arg Giunxle Arg Asp Leu Met Ser Gln Gly Arg
29060 2905 2910

Tle Lieu Thr val Ala Leu Lys Glu Lieu Asp Pro Glu Leu Lys Giu
2915 2920 2925

Leu Val Asp Tyr.Lys @ly Thr Phe Leu Asn ATg Glu Ala Leu Glu
2930 2935 . 2940_

Ala Leu Ser Leu Gly Lys Pro Ile Lys Arg Lys Thr Thyr Thr Ala
2945 2950 2955

Met Tle Arg Arg Leu Ile Glu Pro Glu Val @lu Glu Glu Leu Pro
2960 2865 2970

Asp Trp Phe Gln Ala Glu Glu Pro Lreu Phe Leu Glu Ala Lys Ile
2875 2980 2985



Lys Asn Ser Val Gin Phe Len Lys Met Lys Lys Gly CYs Ala Phe
5272027252730 Thr Tyr Asp Len Thr lle Set Asn Leu Val Arg Len lle Gin
Leu 273527402745 10 Val His Lys Asn Asn Len Gin Gin Arg Gin lle Pro
Thr Val Thr 275027552760 Val Thr Thr Tip Len Ala Tyr Ser Ph Vﬁl@%&mv
V@GIRASHILA Gly 276527702775 15 Thr lle Lys Pro Val Len?&%in yS
Val lle Pro Gin Pro Pro 2780278550/“5 - Gin Gin Len Ser Len Gin Pro Thr
V1 Arg Len Val Thr Thr Gin 20279528002805 ..,c- Thr Ala lle Thr lle Thr
aln Gy GinAReGimvabifeCPar THEGH LSRR ERE87R) 25ie™Rr BB val val
&ifMet Lys Gin Gin Prétih Len Asp His 2825 2835 Gin Ser Thr Thr
sor |§_§Q Lys.Val ShylendysGin @iy Gin TyER 10:284028452850:30:Gly Pro
y=val Asn Pro Asn Hisbeu Ala Gin Val lle Asp @il 285528602865 Lys
Asp Asp Arg Pro Phe Val Len lle lle Gly Asn Lys Gly Ser
Lys G52870628%52880 THISErAsTRg AR éﬁ?@ THF éle“layg Ksh e Ay Len Tyr
BY3988528902895 40 Glf*Asn Asn Pro Arg Gin, ﬁ% Arg Asp Len Met Ser
Ser %{g G&i@rgagggggqggzg.}g lleLemdihradal Ada :an | ys-&inelieBh&sp Pro
&Ad-en Lys Gin 2915292302925 45 Len Val Aspi§r Lys Gly Thr Phe Len
Asn Arg Gin Ala Len Gin 293029352940 Ala Len Ser kgn @% Vs, Pro lle
Glu E%S AEGE yREP NBT R T H la BH2 9D G8G2555 %Ile Arg Arg Len lle Gin
PY3%in Val Gin Gin Gin'Léh Pro 296029652970 55 Asp Trp Phe Gin Ala
c1y #4 GlLProbendPhgikenyein dila s |1 2976233929881 WO Glu o
2065/111201 40/103 PCIYEP2005/005377 Gin *5& Asp Leu Tyr His Lieu

Pro IllzﬁelyGi? rc\{rgl élsyE) \?E%F ”T?nl:'_ySM%tgzgggyg 9T§1§2'0998 Pro Ala Arg Arg

3080 3085 3090, ...

Leu Lys Ile His Pro Tyr Giu Ala Tyr Leu Lys Leu Lys Glu Leu
3095 3100 3105 .

‘val Glu Val Glu Ser Ser Arg Ala Thr Ala Lys Glu Ser Ile Ile
31310 3115 - _ 3120

Arg Glu Hisg asn Thr Trp Tie Leu Arg Lys Val Arg His Glu Gly
3125 3130 3135

Asn Leu Arg Thr Lys Ser Met Ile Asn Pro Gly Lys Ile Ser Asp
3140 3145 3150

Gln Leu Cys Arg Asp Gly His Lys Arg ksn Ile Tyr Asn Lys Ile
3155 3160 3165

Ile Gly Ser Thr Met Ala Ser Ala Gly Ile Arg Leu Glu Lys Leu
3170 3175 3180

Pro Val Val Arg Ala Gln Thr Asp Thy Thr Ser Phe His Gln Ala
3185 3180 31985

Ile Arg Glu Lys Ile Asp Lys Thr Glu Asn Lys Gln Thr Pro Glu
3200 3205 3210

Leu His Glu Glu Leu Met Lys Val Phe Asp Cys Leu Lys Ile Pro
3215 3220 3225

Glu Leu Lys Glu Ser Tyr AsSD Glu Val Ser Trp Glu Gln Leu Glu
3230 3235 3240

Ala Gly Ile Asn Arg Lys Gly Ala Ala Gly Tyr Leu Glu Ser Liys
3245 3250 3255

Asn Ile Gly Glu Val Leuw Asp Thr Glu Lys His Ile Val Glu Gln
3260 3265 3270
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Set Lys Ala Lys Glu Leu Gly Ala Thr Asp ken Thr Lys lle Val
5300530103015 Lys Glu Val (fly Ala Avg Thy Tyr Thr Met Lys Leu Set Set
Tip 302030253030 10 Set Thr Gin Val Thr Lys Lys Gin Met Ser Leu Ala
Pro Leu Phe 303530403045 Glu Glu Lieu Leu Leu Lys Cys Pro Pro Cys
wetbysiliedet Lye 305030553060 15 Gly His Met Val Set ARCTHPBI/EAT7
Ala Gin Gly Asia Trp Gin 3065307888%5- Pro Leu Gly Cys Gly Val Tyr Met
Gly Thr lle Pro Ala Arg Arg 20308030853090 _," Lieu Lys lle His Pro Tyr

reuw GHEAIR LY R LB L)MSAdeuUyS @iy Ligd 308531608405 Rbr\VahGaival Gin
SerSer Avg Ala Thr Ala 3380Glu Set lle lle 311032853120 Arg Glu His
Asn Thr Trg lle Lieu Arg Lys Val Aé%Hi%%qu!Ly 3125%130 135 Asia Leu

Thr,%@giﬁzlﬁy “SetFiet e Asia PGy Lyste etisﬁ 4031453150 Gin
Lietu Cys Arg Asp Gly His Lys Arg Asia lle Tyr Asia Lys lle

c1u 36315631 631 Ghdler&llyaSet THiuMeatsAlarSerrAl@Gly WAl eeiGin Lys
L%9317031753180 40 P¥d¥al Val Arg Ala GIn.THt!&sp Thr Thr Set Phe

. His Gin Ala 318531903195 lle_ Arg Gin lle A y rGai ja Lys

EGIPTHBS Bin %20 égggl@tge%ﬁié[ %nlﬁélru%%gusly/lgetﬂt Iz%lsg \/%gi?’he
Asp Cys Len Lys lle Pro 321532203225 Gin Len Lys Gin Set Tyr Asp Gin

Lys ViabSevalrp@duabin ey Bin S50823082358280cAK GIyINE ASia & Lys
GRBAla Ala Gly Tyr Lieu ifPSer Lys 32453250338%°55 Asia lle Gly Gin
Val Lau Asp Thr Gi SHIS | in Gin3260326

Lys 1gff2 il ?ﬁ%é%o%ég%%%%r}%s ‘E‘gln %ggdeﬁ%i%/r%ﬁg Lys
Gly Lys Lys lle Arg Tyr Tyr Gin 327532803285 Thr Ala lle Pro Lys Asn Gin

asp Lys-Arghaspiviah SetbAspVasp s 537053298830 BiInAR B 17 Phe
\A26Asp Glu Lys Lys Pro%’ggvm lle Gin 330533193315.10 Tyr Pro Asp

Trp éslgpl‘y§h\n/:a}3€‘{19\"a%n‘ﬂ|§ E@rT"hL-%SA\é@' N@t M¥E Leu Tle Lys Asp

3380 3385 3350

Ile Gln Lys Tyr Tyr Phe Lys Arxg Ser Ile His Lys FPhe Leu Asp
3395 3400 . 3405

The Tle Thr Glu His Met Val Glu Val Pro Val Ile Thr Ala Asp
3410 3415 3420

Gly Glu Val Tyr I‘le Arg Asn Gly Gln Axrg Gly Ser Gly Gln Pro

3425 3430 3435

. Asp Thr Ser Ala Gly Asn Ser Mebt Leu Asn Val Lieu Thr Met Ile

3440 3445 3450

Tyr Ala Phe Cys Lys Ser Thr Gly Ile Pro Tyr Arg Gly Phe Sevx
| 3455 3460 - 3465

Arg Val Ala Arg Ile His Val Cys Gly Asp Asp Gly FPhe Leu Ile
3470 - 3475 _ 3480

Thr Glu Arg Gly Leu Gly Len Lys Phe Ser Glu Lys Gly Met Gln
3485 ' 3490 344958

Tle Leu His Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp
3500 - 3505 3510

Lys Met Lys val Ala Tyr Arg Phe Glu Asp Ile @¢lu Phe Cys Ser
3515 © 3520 3525

His Thr Pro Val Pro Val 2rg Trp Ala Asp Asn Thr Ser Ser Tyr
3530 3535 3540

Met Ala Gly Axrg Ser Thr Ala Thr Ile Leu Ala Lys Met Ala Thr
3545 3550 3555
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332033253330 Lys Trp Val Lys Gin Lye Pro Val Val lle Pro Gly Tyr Gin G
333533403345 15 Lys Thr Pro Len Phe Asp lle Phe Asn Lys Val Lys Lys
Gin Trp 335033553360 Asp Set Phe Gin Asp Pro Val Ala Val Set Phe Asp
Thr Lys Ala 20336533703375 . -- Trp Asp Thr Gin Val Thr Set- Arg Asp
Lo kdet/Laeolle Lys Asp 338033853390 25 lle Gin Lys Tyr Tyr@hEr2yS/005377
Arg Set lle His Lys Phe Len Asp 33988%003405 Tin lle Tin (flu His Met Val
Gin Val Pro Val lle Thr Ala Asp 341034153420 30 Gly Gin Val Tyr lle Arg
ArfsieG|yAGn iy Sy SeyGINGInRY 63426343034 30AspvkheBetdla Gly
AstP8t Met Len Asn Val REGSThr Met lle 3534403338188450 Tyr Ala Phe
y hr lle Pr Tyr Arg Gly Phe Ser. 345534603465 40 Arg
R el N T B Gy s b By PR BB T 024783450
- Tin Glu Arg Gly Len Gly Len Lys Phe Set Gin Lys Gly Met Gin
Va34853490349 45 e Lew HisuGiNAla.6:ydeys @ro @i Lys-Hedihr Gip Gly
AsPr%50035053510 Lys N&tlys Val Ala Tyr Arg PHEOGin Asp lle Gin Phe

L¥sSe 03R25 His ,Vval Ala As Asn
s T&&t%§§%§§§0%3%o%ﬁ%? Rrg% AT ‘ﬂe Leu
Ala Lys Met Ala Thr 354535503555 WO

Ala@ds/1 F¥Z0ARCFEPR0051005317 U4 163:AIg L aaAsmSetiSer Gly Gin
APy Ser Thr Ala Tyr GI§1%/s 356035653570 AkE¥al Ala Phe Ser Phe

ard-aR.ler ety 98" [P ASD Pz@avéi 3ﬁ575 580 585 aI A IIe Cys
Leaizeu Val Len Set Gin Phgy Pro Glu le 359035953600 1 5 set
Lys Asn Thr lle Tyr Tyr Tyr Gin Gly Asp Pro lle 360536103615 Ala Ala Tyr

Thq\@e?n%l %EGTﬂy@Glﬁlﬁenf@ys@m $en Lys Arg DLeu Ile Gln

3660 ..

Ala Cys Val Glu Ile Gly Lys Arg Glu Gly Thr Trrp Leu Val aAsn

3665 3670 3675

Ala Asp Arg Leu Ile Ala Gly XLys Thr Gly Lys Phe Tyr Ile Pro
3680 3685 3690

Ser Thr Gly Val Thr Leu Leu Gly Lys His Tyr Glu Glu Ile Asn
3695 3700 3705

Leu Lys Gln Lys Ala Ala Gln Pro Pro Ile Glu Gly vVal Asp Arg
3710 3715 3720

Tyr Lys Leu Gly Pro Ile Val Asn val Tle Leu Arg Arg Leu Arg
3725 3730 : 3735

Val Met Leu Mst Thr Val Ala Ser Gly Ser Trp
3740 3745

<210> 7

<211> 3912

<212> ©PRT

<213> Artificial Sequence: Mutated BVDV: XIKE-RB

<400> 7

Met Glu Leu Phe Ser Asn Glu Leu Leu Tyr Lys Thr Tyr Lys Gln Lys
1 5 10 15 ‘

Pro Ala Gly Val Val Glu Pro Val Tyr Asp Val Asn Gly Arg Pro Leu
20 25 340 ’

Phe Gly Glu Ser Ser Asp Leu His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Gln Arg Gly Ser Ala Asn Ile Leu Thr Asn Ala Arg Ser Leu Pro



362036253630 15 Arg Thr Gly Phe Gin Lys Len Ala Gly Len Asn Len Set
Met Thr 36353640'3645 Thr Len Gly lle Trp Thr Lys His Tin- Set Lys Mg
Len lle Gin 20365036553660. Ala Cys Val Gin lle Gly Lys Arg Gin Gly Thr
Tip Len Val Asn 366536703675 25 Ala Asp Arg Len lle Ala Gly Lys Thr
Gho¥asedhyr lle Pro 368036853690 Ser Thr Gly Val Thr Lep.Lep, Gl o<amm
Lys His Tyr Gin Glu lle Asn 369537Q83¢305 30 Len Lys Gin Lys Ala Ala
Gin Pro Pro lle Glu Gly Val Asp Mg 371037153720 Tyr Lys Len Gly Pro
lle Val Mn Val lle Len Mg Arg Len Mg 35372537303735 Val Met Len Met
TR Val Ala Ser Gly Ser Trp 37403745 40 <210> 7 <211> 3912 <212>

argPRE BI3rAriticialSeauancey Mutated Biyb\G1Xl KiteBudS <480z1F 50

65 Met Gin Len Phe S&tAsn Gin Len Len TyEys Thr Tyr Lys Gin L§8

151015 Pro Ala Gly Val Val Gin Pro Val Tyr. Asp Val ke € ly Arg Pro Leu
Ilegys b PHE BRI Ser %rlkgpﬁ%ugﬁrfs}é}n gslﬁ’ Ser '&%Ld%‘&}%fen

Pro 55354045 His Gin Arg Gly Ser Ala Asn lle Len Thr Mn Ala Mg Ser Len
va1PEgr WOs 2005/414 20 HP G/ ER 200540053 2 4 34102365560 ey Cys Gly
Asp Cys AtgtArg Gly Asn Val Tyri@fy Pro Val Set (fly 65757580 S lle Tyr

lle Lys Pro Gly Pro Jle. Tyr Tyr Gin Asp.Tyr.yal Gly Pro Val Tyr His
STuATg AR BT AN f]ér%%@si%%% e §\£?'M%t¥ cf‘yg%ﬁ%)o% 6‘55%% Gin
Thr Thr Arg Mg Val Gly Arg Val Thr Gly Set Asp Gly Lys Len 115120125
mlﬁi‘&yﬁ:kﬁSﬂ&T:;&dl@:ﬁy%lf Asp Gly Cys I@té{%@ﬁl&yﬁ%r@ﬁaﬂl&
130

Thr Arg Asn Gln Pro Glu Val Leu Lys Trp Val Tyr Asn Arg Leu Asn
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Glu Gly Ser Tys Gly Ala
165 170 175

Thr Ser Lvs Liys Gln Pro Lys Pro Asp Arg Ile Glu Lys Gly Lys Met
180 185 180

Lys Ile Ala Pro Lys Glu Thr Glu Lys Asp Cys Lys Thr Arg Pro Pro
185 200 205

Asp Ala Thr Tle Val Val Glu Gly Val Lys Tyr Gln Val Lys Lys Lys
210 215 220

Gly Lys Val Arg Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys
225 230 235 ) 240

Asn Lys Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu ala
245 250 255

Trp Ala Tle Leu Ala Ala Val Leu Leu Gln Leu Val Thr Gly Glu Asn
260 : 265. 270

Tle Thr Gln Trp Asn Leu Met Asp Asn Gly Thr Glu Gly Ile Gln Gln
275 280 285

Ala Mer Phe Leu Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro
290 295 : 300

Glu Lys Tle Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Tyr Glu
305 310 315 320

Leu Lys Glu Ile Val Gly Met Met Asp Ala Ser Glu Lys Thyr Asn Tyr
325 330 335

Thr Cys Cys Arg Leu Gln Arg His Glu Txp Asn Lys Gly Trp Cys Asn
340 345 350

Trp Phe His Ile Glu Pro Trp Ile Trp Leu Met Asn Lys Thr Gln Asn



130135140 - Thr Mg Asn Gin Pro Gin Val Len Lys Trp Val Tyr Asn Arg
Len Asn 145150155160 20 Cys Pro Len Tip Val Thr Set Cys Set Asp Gin
Gly Ser-tYs Gly Ala 165170175 Thr Set Lys Lys Gin Pro Lys Pro Asp Arg
lle Gin Lys Gly Lys Met 25180185190 Ls lle Ala Pro Lys Gin Thr Gin Lys
AsB Sovs/148e1 hr Arg Pro Pro 195200205 30 Asp Ala Thr lle Vigh-vab{aiBnossr
Gly Val Lys Tyr Gin Val Lys Lys Lys:216215220 Gly Lys Val Arg Gly Lys
Asn Thr Gin Asp Gly Len Tyr His Asn Lys 225230235240 35 Mn Lys Pro
Pro G'gg§et Arg Lys Lys LenGjn Lys Ala Len Len A{g245250255 Trp Ala
lle Len Ala Ala Val Len Len Gin Len Val Thr Gly Gin Asn 40260265270 lle
Asn &G ImTrpiAsalveniMd etAspasatglyeThr G Sly NeGhGin g 3280285
4578la Net The Leu Mg &1y Val Asn Arg Ser LetPHiis Gly Ile Trp Pro

290295300 Gin Lys lle Cys Thr Val Pro, Thr.His Len Ala Thr Asp Tyr
Ty R 841 DS R0 LA S GA N O 1 Rt fick A2 AR asin
Lys Thr Asn Tyr 325330335 Thr Cys Cys Mg Lea Gin Arg His Gin Trp Asn
ProlLyBrGijhif IpeGyehAsel 55CA9 345350 5T (L PHey Hiddte Bia Pea [1&¥Frp
Len Met Mn Ly$%Fhr Gin Asn WO 200%A.11201PCT/EP20051685377
44/103.355360365 Asn “LaLj)T Gin, Gy, Gin Rro Lew Arg,Gin &ys Val
GlyrT ?/ch%/}éeA?ggéfi%g?ég}éo 5 T)#r isg?ys Gin shr Glu Leu &9n lle Val Thr
Gin Ala Arg Asp Arg 385390395400 Pro Thr Thr Len Thr Gly Cys Lys Lys
ValGlyd A Sy P8 S & PHeAISYR0 4054404 IR G levatlie B8R ASp GhePro
Cys A&#Pile Lys Val Ser Vaf&in Asp 420425430 15%al Leu Phe Lys Glu
Ilel_lﬁ.z'la‘ elg: %%uG &/sé%hyl%lgeyhglrl&ml‘gprﬁ@ éﬁwqﬁa Arg Val

450 455 460

Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Lys Gln Leu-Gly Tle Leu
465 470 475 480

Gly Lys Lys DLeu Glu Asn Lys Ser Lys Ala Trp Phe Gly Ala His Ala
485 490 495

Ala Ser Pro Tyr Cys Gly Val Glu Arg Lys Ile Gly Tyr Val Trp Tyr
' 500 505 510

Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Arg asn Thr Arg Ile Ile
515 520 : 525

Gly Pro Gly Lye Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu His
5390 535 540 - '

Glu Met Gly Gly Eis Leu Ser Glu Phe Val Leu Leu Ser Leu Val Val
- 545 550 555 560

Lreu Ser Asp Phe Ala Pro Glu Thr Ala Ser Val Ile Tyr Leu Val Leu
565 . 570 575

Hig Phe Ala Tle Pro Gln Ser His Val Asp Val Asp Thr Cys Asp Lys
580 585 590

Asn Gln Leu Asn Leu Thr Val Ala Thr Thr Val 2la Glu Val Iie Pro
585 600 605

Gly Thr Val Trp Asn Leu Gly Lys Tyvr Val Cys Ile Arg Pro Asp Trp
610 615 620 ‘

Trp Pro Tyr Glu Thr Thr Thr Val Phe Val Ile Glu Glu Alzs Gly €Gln
625 630 635 640

Val Ile Lys Leu Met Leu Arg ala Ile Arg Asp Leu Thr Arg Ile Trp
645 650 655

Asn Ala Ala Thr Thr Thr Ala Phe fLeu Ile Fhe Leu Val Lys Ala Leu
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Axy
Ala
Lys
705
Trp
Cys
Arg
Phe
Pro
785
Ile
Melt
Asn
Thr
Glu
865
Gly
Cys
Gly

Thy

Lys
945

- lle Gin Len Len Asp Gly Ala Thr Asn Tilt lle Gin Gly Ala Arg Val
450455460 20 Gly Thr Ala Lys Len Thr Tilt Trp Len Gly Lys Gin Len Gly
lle Len 465470475480 Gly Lys Lys Len Gin Asn Lys Ser Lys Ala Tip Pile
Gly Ala His Ala 25485490495 Ala Ser Pro Tyr Cys Gly Val Gin Arg Lys lle
V28041 rp Tyr 500505510 30 Tilt Lys Asn Cys Tilt Pro AlzrfEy2chsens377
Pro Arg Asn Tilt Arg lle lle . 51552888 (fly Pro Gly Lys Pile Asp Tilt Asn
Ala Gin Asp Gly Lys lle Len His 530535540 35 Glu Met Gly Gly His Len
Ser Gin P%'I Val Len Len Ser Legg¥al Val 545550555568d_en Ser Asp Pile
Ala Pro Glu Thr Ala Ser Val lle Syr Len Val Len 40565.570575 His Pile
8l3 g Rradsin Setsis 83l Asp ek ABp THVCYStASELYE 586885580 45
Asn &6 Len Asn Len Thr V&#®%la Thr Tilt Val Ala GifPVal lle Pro
595600605 Gly Tilt Val Ti T, y&1He AKkg B¥o Asp
g 06 FHE28%50 i %@? 1%%%%%%%&%%& Val lle Gin Gin Ala
y Gin 625630635640 Val lle Lys Len Met Len Arg Ala lle Arg Asp Len .
RilbArgd e JipB564565065 5N RLAIFMaCHr Tt AP AFPIE LG le Pile
Len Val Lys Ala Lel4WO 2005/111201PCGT7EP2005/005377 45/103
660665670 Arg Gly Gi le Gin Gly,Len,lencl ki emMetilende Thr
Ely 61%5§688§;‘$¥ﬁ3%%§ rg%/gpi% Fq"l;ggLGin Cys Lys Gin Gl The Gin Tyr
Ala lle Ser 690695700 Lys Asp Arg Lys Met Gly Len Len Glg Pr% uin Ser
eu Tiny Tirs PPl OPOSYE07AS £33 FAPHIS E SYBEPTidEySTYs'Tie val
Asp Ser MéPVal His Val Trp 725730735 15 Cys Gin Gly Lys Asp Len Lys

I'll%xl" %je&yéalyl%hgy§alhﬁg SSBINAIN AAQ G4/ 50 Thr Ser aAla Glu
755 760 765

Met Gln Ile Ser Asp Gly Thr Ile Gly Pro Asp val fle Asp Met
770 715 780

Asp Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Lys Pro Val
790 795 800

Lys Gly Lys Phe aAsn Ala Ser Leu Leu Asn Gly Pro Ala Phe GIn
805 B10 815

val Cys Pro Gln Gly Trp Thy Gly Thr Ile Glu Cys Thr Leu Ala
' 820 825 830

Gln Asp Thr Leu Asp Thr Thr val Tle Arg Thr Tyr Arg Arg Thr
835" B40 845

Pro Phe Gln Arg Arg Lys Trp Cys Thr Tyw Glu'Lys Ile Ile Gly
850 855 860

asp Ile Tyr Glu Cys Tie Leu Gly Gly Asn Trp Thr Cys Ile Thr
870 . 875 880

Asp His Ser Arg Leu Lys Asp Gly Pro Ile Lys Lys Cys Lys Trp
885 890 ' 895

@Gly His Asp Phe Val Asn Ser Glu Gly Leu Pro His Tyr Pro Ile
900 205 910

Lys Cys Met Leu Ile Asn @lu Ser Gly Tyr Arg Tyr Val Asp Asp
915 - 820 925

Ser Cys Asp Arg Gly Gly Val Ala Ile val Pro Ser Gly Thr Val
830 935 940 '

' Thy Asn Asn
Tle Gly Asn Val Thr Val Gln Val Ile Ala
e Are 950 955% 960

Leu Gly Pro Met Pro Cys Ser Pro Ala Glu Val Ile Ala Ser Glu



Arg Tyr Len Val Ala Val His Gin Arg Ala Len Ser Thr Ser Ala Gin
755760765 20 Phe Met Gin lle Ser Asp Gly Thr lle Gly Pro Asp Vat le Asp
Met 770775780 Pro Asp Asp Phe Gin Phe Gly Len Cys Pro Cys Asp Ser
Lys Pro Val 25785790795800 lle Lys Gly Lys Phe Asn Ala Ser Len Len
washdshi 3@ Ala Phe Gin 805810815 30 Met Val Cys Pro GRCEGEFFRS 877
Gly Thr lle Gin Cys Thr Len Ala 828825830 Asn Gin Asp Thr Len Asp Thr
Thr Val lle Arg Thr Tyr Arg Arg Thr 835840845 35 Thr Pro Phe Gin Arg
Arg Lys Trp Gys Tim Tyr Gin Lys lletle Gly 850855860 Gir#Asp lie Tyr Gin
Cys lle Len Gly Gly Asn Trp Thr Cys lle Thr 40865870 .875880 Gly Asp
ey phliswer drg e oys Asp GlysPRYIIELEyshsps BYs 5% Py 888896805 45
Cys Gly%8is Asp Phe Val Asn $&°Gin Gly Len Pro His Tyr Pro lle.
900905910 Gly Lys.C e i Se G TyeBrgryréad Asp
Pro Aﬂ‘épigiS% S%i%h%%\élﬁg_ysl%g%g %I?Gly Va#9sa lle Val Pro Ser
. Gly Thr Val 930935940 Lys Cys Arg lle Gly Asn Val Thr VallG' SVaI lle Ala
Lew TFBI Ay At 3584595055068 AP Bt FTS Cys Sef Pro Ala
1614 Val lle Ala Ser Gin *#3 2005/111201PCT/I%PZOOS/OOSS?? 46/103
., .965970975 Gly Pr lGin Lyss, TheAlg Sys Ehridis Asa Tyl SatlArg Thr
s s %59%%%9%25 %%@A:%nm.ys Tyr Tyr Glu Pro A8§%Asp Arg Tyr Phe Gin
Gin Tyr Met 99510001005 Len Lys GI%Gin Trp Gin Tﬂ Tithg_h sp Len
Ala 1Asp Set\GIVASHYLOYE1BL015F026%isTERs 153 %?g‘)OTyr%he Ser Gin Phe
3R44le lle Ala Val Val 10&%‘1%301035 15 Ala Len'Len Gly Gly Lys Tyr Val

e 1280 TR, Thep kel beJ helyriQ40te451050 I hellie Lert SetrGIGIn Met
asMet Gly Ala Gly Valiasn Thr 105510601065%065

Glu Glu Ile Val Met Ile Gly Asn Leu Leu Thr Asp Ser Asp Ile
1070 1075 1080

@Glu Val Vval val Tyr Phe Leu Leu Leu Tyr Leu Ile val Lys Glu
1085 1090 1085

Glu Leu BAla Arg Lys Trp Ile Tle Leu Val Tyr His Ile Leu Val
1160 1105 1110

ala Asn Pro Met Lys Thr Tle Gly Val Val Leu Leu Met Leu Gly
1115 1120 1125

Gly val Val Lys Ala Ser Arg Tle Asn Ala Asp Asp Gln Ser Ala
1130 1135 1140

Met Asp Pro Cys Phe Leu Leu val Thr Gly val val Ala Val Leu
1145 1150 1155

Met Tle Ala Arg Arg Glu Fro ala Thr Leu Pro Leu Ile Val Ala
1160 .1165 1170

Leu Leu Ala Ile Arg Thr Ser Gly Fhe Leu Leu Pro Ala Ser Tle
1175 ©oiiso 1185

Asp Val Thr Val Ala val Val Leu Ile Val Leu Leu Leu Ala Ser
1190 11385 1200

Tyr Ile Thr Asp Tyr Phe 2rg Tyr Lys Lys Trp Leu Gln Leu Leu
1205 1210 1215

Phe Ser oLeu Ile Ala Gly Ile Phe Ile Tle Arg Ser DLeu Lys His
1220 1225 1230

i1le Asn Gln Met Glu Val Fro @¢lu Tle Ser Met Pro Ser Trp Arg
1235 1240 1245

pro Leuw Ala Leu Val Leu Fhe Tyr Ile Thr Ser Thr Ala Ile Thr



20 Gin Gin lle Val Met lle Gly Asn Len Len Thr Asp Ser Asp lle
107010751080 Gin Val Val Val Tyr Phe Len Len Len Tyr Len lle Val Lys
Gin 25108510901095 Gin Leu Ala Arg Lys Trp lle lle Len Val Tyr His lle
Len Val 110011051110 30 Ala Asn Pro Met Lys Thx lle Gly Val Val Len
W MRl e9:Gly 111511201125 Gly Val Val Lys Ala Set ArgeierApmodsiaoss77
Asp Asp Gin Ser Ala 1130113511406/88 Met Asp Pro Cys Phe Len Len Val
Thr Gly Val Val Ala Val Len 114511501155 Met lle Ala Arg Arg Gin Pro
Ala Thx Len Pro Len lle \ig%@la 401160.1165117%Q 4n Len Ala lle Arg Thr
§62t5(%ly Phe Len Len Pro Ala Set lle 117511801185 45 Asp Val Thr Val
rhrA2VakVal ien He Viald erd enlermiiarSerikio044 953200 My rile Thr
AspsTyr Phe Arg Tyr Lys13%$ Trp Leu Gin Leu Let$120512101215 50 Phe
Set Len lle Ala Gly lle Pits_lle Ile Ar. Len.Lys His 0 lle
%iﬁal@le?]@h? a Fogﬁg IIJ'(Da(i'éeD(rE ?%rc%%t%‘é%@ Aﬁ%@%&?%@
55193512401245 Pro Leh Ala Len Val Len Pits Tyr lle Thr Set Thr Ala lle
Leu TR e WE 2005/ 11142 01D GEAE P2OO 300 3877 % 103 1 2501 2351 988 Thr
ASEOTIp Asp lle Asp Lea M8°Gly Phe Leu Lett Gitt¥rp Ala 126512701275
Pro Ala Val lle Met Met Ala Tht,Met.Trp Lea,Thiy rys
Lew g@ﬁﬁ%ﬁ% ) ﬁgﬁg‘% E’é% é%sbggrﬁi%fea Ser Lys Len Tyr
Phe 10129513001305 Lea Lys Asn Val Arg Thr Asp Val Gin Lys Asn Trp
vail easGlydy s 31013158396 155val Yok TVF AP Gitelle Bt B8 V&FTyr
ASBRe Cys Asp Set 132573801335 Gin Gin Ala VA “Tyr Lea The Pro Set
19 HIS by 01 QI Sl 134013451350 20 AsckPigAse Rhele 66 Pro
“p «h€a Lys Ala Val "Leu HgsSet 135513601365 1350

Pro

Arg Pro Asp Phe Ile Leu Prc FPhe Leu Lys Ala Val “T.eu Ile Ser
1355 1360 1365

Cys Ile Ser Ser Gln Trp Gln WVal Val Tyr Ile Ser Tyr Leu Ile
1370 1375 1380

Leu Glu Ile Thr Tyr Tyr Met His Arg Lys Ile Ile Asp Glu Val
1385 13980 1385

Ser Gly Gly Ala Asn Phe Leu Ser Arg Leu Ile Ala Ala Ile Ile
1400 1405 1410

Glu Leu Asn Trp Ala Ile Asp ASD Glu Glu Cys Lys @ly Leu Lys
1415 : 1420 . 1425

Lys Leu Tyr Leu Leu Ser. Gly Arg Ala Lys Asn Leu Ile Val Lys
1430 1435 1440

His Lys Val Arg Asn CGlu ala Val His Arg Trp Phe Gly Glu Glu
1445 -1450 1455

Glu Ile Tyr Giy Ala Pro Lys val Ile Thr Tle Ile Lys Ala Ser
1460 1465 1470

Thr Leu Ser Lys Asn Arg His Cys Ile Ile Cys Thr Ile Cys Glu
1475 1480 1485

Gly.Lys Glu Trp Asn Gly Ala Asn Cys Pro Lys Cys Gly Arg Gln
1480 1495 1500

. @ly Lys Pro Ile Thr Cys Gly Met Thr Leu Ala Asp Phe Glu Glu
1505 1510 1515

Lys His Tyr Lys Lys Ile Phe Ile Arg Glu Glu Ser Ser Cys Pro .
1520 1525 1530 :

Val Pro Phe Asp Pro Ser Cys His Cys asn Tyr Phe Arg His Asp



eys lle Set Set Gin Trp Gin Val Val Tyr lle Set Tyr Lea lle
25137013751380 Lea Gin lle Thr Tyr Tyr Met His Arg Lys lle lle Asp Gin
Val 138513901395 30 Set Gly Gly Ala Asn Phe Lea Set Arg Lea lle Ala
Ala lle lle 140014051410 Gin Lea Asa Trp Ala lle Asp Asp Gin Gin Cys
kys fBdyimalys 141514201425 Lys Lea Tyr Len Lea Set GIyArgeniaopes77
Asn Lea lle Val Lys 14301435144044183_ys Val Arg Asn Gin Ala Val His
Arg Trp The Gly Gin Gin 40144514501455 Gin lle Tyr Gly Ala Pro Lys Val
lie }' r lle lle Lys Ala Set 1541@014651470 45 Thr heasSet Lys Asn Arg His
C:L le lle Cys Thr lle C'S Gin 147514801485 Gly Lys Gin Tip Asn Gly Ala
a1y AsB Cysdra-&ysy€ys1GlyhArg Gia £490195E800150 GrLYSPRdfle Thr
@yscGly ttet Thr Lea Ala &% Phe Gin Gin 150515181515 Lys His Tyr Lys
s lle Phe lle A Gin Gin Set, ger CySP2ro, 9219201323 1630 Mal Pro
§' PIFS ysell—Jll Aﬁ(}s sh Tyr Phe Arg His7asp WO
11201PCT/EP2005/005377 48/103 153515401545 Gly Pro Phe
Met Asags LyseGinekymeysBly Ty VabGihely FET RLAIF 553155815688 Arg
GBBGin Len Phe Len Ard-2&h Len Pro lle Leu AIR>PRr Lys 156515701575
101580158515 Met L e I 0 LenGhAlaelu lle
Le (ffé/ g\sp Een” él% |s$f%r§§é§ys #?)SVaI tgg,%r?é@%%m Ala \!?gl Cy}sgLys
159516001605 15 Lys lle Thr Asn His Gin Lys Cys His Val Asn lle Met
. Lys ASp Ly1# 6461 6151620435 eAYPhEaiaPhe’SR HEMECRIEErg Gly
THThr Pro Arg 162516361635 20 Ala Pro Val AJfg he Pro Thr Ala Lea -
Leu @E yS,YalArg, ge%y 164016453650 LensGinshbr Gl Tig-Alargyr Thr
n(ﬂycﬁyl Ser SegH165516601665 1635

EPTENEN

Ala Pro Val Arg Phe Pro Thr 2Ala Leu Leu Lys vVal Arg Arg Gly
1640 1645 1650

fieu Glu Thr Gly Trp 2la Tyr Thy Hiszs Gln Gly Gly Ile Ser Ser
1655 1660 1665

Val Asp His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp Ser
1670 1675 . 1680

Meb Gly Arg Thr Arg Val Val Cys His Ser 2Zsn Asn Lys Met Thr
1685 1690 1695

Asp Glu Thr Glu Tyr Gly Ile Lys Thr Asp Ser Gly Cys Pro Glu
1700 1705 : 1710

Gly Ala Arg Cys Tyr Val Leu Asn Pro Glu Ala Val Asn Ile Ser
1715 ) 1720 1725

[
En-‘
=

Gly Thr Lys Gly Ala Met Vai His Deu Gla Lys Thr Gly Gly
1730 1735 1740

Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp Leu
© 4745 1750 - 1758

Lys Asn DLéu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu Ala Ser
1760 1765 1770

Ser Gly Axg Val Val Gly Arg val Lye Val Gly Lys Asn Glu Asp
1775 1780 1785

Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser Lys
17%0 17585 1800

Asn Gln Thr Asp Leu Ala Asp Ile Val Lys Lys Leu Thr Ser Met
1805 1810 1815

Asn Arg Gly Glu Phe Lys Gln Ile Thr Leu Ala Thr Gly Ala Gly



Val Asp His Val Thr Ala Gly Lys Asp Lau Len Val Cys Asp Ser
167016751680 ao Met Gly Arg Thr Arg Val Val Cys His Ser Asn Asn Lys

Met Thr 168516901695 Asp Gin Thr Gin Tyr Gly lle Lys Thr Asp Ser Gly

Cys Pro Glu 170017051710 35 Gly Ala Arg Cys Tyr Val Len Asn Pro Gin
Aldo\sabHsle Ser 171517201725 Gly Thr Lys Gly Ala Met Valliseb&i/005377
Gin Lys Thr Gly Gly Glu 1730.1735%946 Phe Thr Cys Val Thr Ala Sex Gly
Thr Pro Ala Phe Phe Asp Len 17451750 '1755 45 Lys Asn Lea Lys Gly
Tg)IBSex* Gly Leu Pro lle PQ% Glu Ala Ser 176017651770 Ser Gly Arg Val

Vv

&y Arg Val Lys Val Gly Tys Asn Glu Asp 177517801785 50 Ser Lys

ryd i NiyS dsau Met Ber @wly lles&invihr Mal Sex loys 179@12951860 Asn
GirsThr Asp Lea Ala Asp lle4fal Lys Lys Len Thr $8¢Met
1 55180518101815 Asn Arg Gly Gin Phe Lys Gin Il Th}%nz%la T%ér Gly
KBy MO 9009 1920 7EP A0 1005377 AdApd Tho0Ts551830
Lys Thr Thr Glu Len Pro Arg Ser Val lle Glu Gin lle Gly Arg

sed FA351R401345rb-His LysrArgudal Len Vat e llgero ey Foy Aie Ala
AlsB&in 185018551860 S&8Y&l Tyr Gin Tyr Met Ak§*#7al Lys Tyr Pro Ser
lle Ser Phe 10186518701875 Asn L lle, Gly, Asp Gly

ASIA%@'MeWaI‘Ilﬁr By ﬁ@oﬁ?@%@o%ﬁ%’fﬁ?’sﬂﬁ%& SIXI(a'fr‘EE TI?/%S:G% yr Phe
Cys Gin Leu Pro Gin Pro ' 189519001905 - Lys Len Arg Ala Ala Net Val

115HnFyraSer I lbeP gt el ASH RO FOROTH 9510: 7TEeGInFryr Fig Gys Ala
‘THBP¥0 Gin Gin Lieu Ala 18R Gly Lys 1925193013%5 lle His Arg Phe Ala

Gin Asn L | Val Ala,M 1 51 LAl
in Asn enﬁggﬁ\irg %G%% _%ﬁlhfﬁasg;} 940134519p0 Thy Rrg,Ala

L
y%ﬁ}ﬁ'@rp\?gl r GinLys HisPro lle 1920
@lu Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Ile "Tle Gly Lys
1925 1530 1935

Tle His Arg Phe Ala Glu Asn Leu Arg Val Val Ala Met Thr Ala
1940 1945 1950 '

Thr Pro Ala Gly Thr vVal Thr Thr Thr_Gly Gln Lys His Pro Ile
1955 1960 1865

Glu Glu Phe Tle Ala Pro Glu Val Met Lys Gly Glu Asp Leu Gly
19760 1875 1980

Ser Glu Tyr Leu Asp ile Rla Gly Leu Lys Ile Pro Thr Glu Glu
1985 1990 1995

Met Lys Gly. Asn Met Leu Val Phe Ala Pro Thr Arg . Asn Met Ala
2000 2005 2010

val Glu Thr Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser Gly
2015 .2020 2025

Tyr Tyr Tyr Ser Gly Glu Asn Pro Glu Asn Leu Arg Val Val Thr
2030 2035 2040

Ser Gln &er Pro Tyr Val Val Val Ala Thr Asn Ala Ile Glu Ser
2045 2050 ) 2055

Gly Val Thr Leu Pro Asp Leu Asp Thr val Val Asp Thr Gly Leu
2060 . 2065 2070

Lys Cys Glu Lys Arg Val Arg 1Ile Ser Ser Lys Met Pro Phe Ile
2075 2080 2085

val Thr Gly Leu Lys Arg Met Ala Val Thr Ils Gly Glu Gln ala
2080 2095 2100

Gin Arg BArg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr Tyr



10

15

20

25

30

35

45

30

55

195519601965 30 Glu Gin Phe lle Ala Pro Glu Val Met Lys Gly Glu Asp
Leu Gly 197019751980 Ser Gin Tyr Lieu Asp lle Ala (fly Lieu Lys lle Pro
Thr Gin Gin 198519901995 35 Met Lys Gly Asn Met Len Val Phe Ala Pro
Thr Arg 200020052010 en Met Ala Val Gin Thr Ala Lys Lys Len Lys Ala

LysoGdgshyidsn Ser Gly 402015.20202025 Tyr Tyr Tyr Ser Glyc@ineA®B/005377

Pro Gin Asn Len Arg Val Val Thr 203883352040 45 Ser Gin Ser Pro Tyr
Val Val' Val Ala Thr Asn Ala lle Gin Ser 204520502055 Gly Val Thr Len
Prg Asp Len Asp Thr Val MalyAsp Thr Gly Len 20604,20652070 50 Lys
Cys Glu Lys Arg Val Arg lle Ser Ser Lys Met Pro Phe lle 207520802085
argVabdT hreGly dieutiys 3y Kiet ALY dEhibte Gip GIrFGifmaTyr Asp
53290020952100 GIn Ard %% Gly Arg Val Gly Arg™ 8l Lys Pro Gly Arg
2005/9093¢, 5‘9&0313;%;;%115
er Lys Asp Tyr HissTyr Asp
212021252130 '5 Len Len Gin Ala Gin Arg Tyr Gly lie Gin Asp Gly lle Asn

T

Leu

ThrVer8 135621208 15 THL s SeARh&RTGSN Tet 28h TYFASET

r Tyr 005/1
A%'gege ¢ gr%é?n Ar

BA01ECT

a 28ully

7

Yer Len

T9L8in 1021502155216G-EiR Asp Ser Leu Met IIE*FRr Gin Leu Gin Val

GluL

Leu @hePh8ePrétyde Les AR GRIGIRZ2Yad %D

Vi

Asp Asp len 216521402175.15 Lenslle 81 GituASRsheRRredla Ala

s Asn lle Met Ala 238021852190 Arg Thr Asp7ilis Pro Gin Pro lle
Gin Len Ala Tyr Asn Ser Tyr 219522002205 20 Gin Asn Gin lle Pro Val

GH%sn Tyr Thr Tyr Len ASH°Ala Arg Lys 2522255230
ArgAfﬂrvaAEﬂ’ 039@%6 Yah Al TGN AsP 510 7vr Asn Ser Tyr

Giu
Val
Leu
Asp
Asn

Gly

The
His
Ser
Asp
Val

Leu

21958

Asn
2210

Thr
2225

Gly
2240

Lieu
2255

Gln
2270

Leu
2285

Val
2300

Aap
2315

Leu
2330

Gla
2345

ala
2360

Gln
2375

Gln

Gln

AsDH

Glu

Ala

Gln

Ser

Gly

Ile

Gln

Lieu

Leu

Ala

Thr

Ile

Ser

Asp

val

val

Thx

Phe -

Lys

Val

Glu

Ile

Pro

Tyr

val

Asp

Val

Ala

Gin

Thr

Ala

Glu

ASp

Liys

ivs

2200

val Leu
2215

Glu Asn
2230

Pro Ala
2245

Ieu Leu
2260

Glu Thr
2275

Glu Asn
22380

Thr Leu
. 2305

Leu Glu
2320

Pro Asn
2335

Leu Ala
2350

Tyvr Ser
2365

Val Arg
2380

Glu Tyr

Phe

Tyr

Tyx

Gly

Gly

Ala

Ser

Asp

hla

Val

Lys

Asp

Val

Pro
Thr
Val

Met

Leu
Livs
His
Ile
Gly
Gln
Ser

Asp

Lys

Ty

Tyr

Asp

Ala

Leu

Argy

Asp

Gly

Gln

Lys

2205

\

s pSer Tyr

2235 Len Gly. Gin

Ile Lys
2220

L.en1 Asn
2235

aAla Thr
2250

Trp Fro

2265

Leu Lys
2280

Ile Ala
22585

His Tle
2310

Leu Glu
2325

Thr Asp
2340

Leu Asp
2355

Met Lys

2370

Sexr Thr
2385

Phe Tle

Asn

Ala

Glu

Asp

Gln

Leu

Pro

Asp

Gly

Lys

FPhe

Lys

Gin

Gly

Arg

Asn

Pro

val

Phe

Met

Thr

Lys

Ile

Glu

Ser

Glu
Lys
Glu
Gly

Thr

Asp
Val
Liys
Gly

Leu
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224022452250 30 Asp Len Ala Val Asp Len Len Gly Met Asp Trp Pro Asp
Pro Gly 225522602265 Asn Gin Gin Val Val Gin Thr Gly Arg Ala Len Lys
Gin Val Thr 227022752280 35 Gly Len Ser Thr Ala Gin Asn Ala Len Len
lle Ala Len Phe Gly 228522902295
WP ahdeikiseile Pro Met lle a02300.23052310 Thr Asp lle TyrFTCHYEEBsREBI86377
Asp His Arg Len Gin Asp Thr Tim 281823202325 45 His Len Gin Phe Ala
Pro Asn Ala lle Arg Thr Asp (fly Lys Asp 233023352340 Ser Gin Len Lys
Gin Len Ala Val Gay Asp-lsgn Asp Lys Tyr Val 234&23502355 50 Asp Ala
£an'val Asp Tyr Ser Lys Gin Gly Met Lys Phe lle Lys 236023652370 Val
rhr Gia AlsSindsysMabiugAsp S8r GreSEY TR YyEGin By Glv val
58037523802385 Len GIAPim lle Lys Gin Tyr VAt Asp Lys Pits Ile Gin Ser

Len WO 2005/111201PCT/ER2005/00537 2.51/4,03 2899239524Q0 Tin-

His §%§¢:

Thr 2430242524301Tin-LAla Rie A{alThYE&FR’/éf%g‘ﬂ{gg
@GN#p30243524402445 Gif4Im Val Set Ala His 1€
Len Val 24502

Glu A85 TRF Gin 24

MtyEEInG

|nyIFe |

Tyr Val Gly Tyr Gin Thr Len Ser

m Ala Len Tyr Lys Sex- Len Ala Ala Arg Len Gly His Gin

TReLERA Phe Gly |

eArg Tyr Gly Leu Trp @hsWVal 240524102415 5

ys Gin Val Ala Val Asp

%%gZé_@Q 15.val Jyrehw Yeillg Aswdys Reg SeuPhePro Gly

s

. GHEPro

24702445sThr Gin Gin Gin Gly2A6§ Avg Phe Val Ala Set
Len Phe lle Set 248024852490 20 Ala Len Ala Thr Tyr. Thr
val Agm TovtiniAstLe3a9505062508%Git Xrd ¥l

r &{g Thr fly
I
B#Een Pro Tyr Ala Thr 28951025152520 Set A

alen Ala
Fa Len Lys Len Pile Thr

Pro ThiArg Len Gin SetVgl Vial 232522302635 Béllerten Set Ser Tilt lle
The 1§bgl%hr Tyr |_ﬁéjn Set Hesarg Lys 2540254525560

ala Leu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn Asn

2495

Gin Arg
2510

Ser Ala
2525

Ile Leu
2540

Gly Lys
25865

Glu Ile
2570

Leu Gly
2585

Glu Gln
2600

I.en Asp
2615

Lys Ile
2630

Pro Leu
2645

Trp Glu
2660

Phe Thr

Vval val

Leu Lss

Ser Ser

Ser Asp

Leun Asn

val Gly

Lys Arg

Gin Ala

Ile Met

Arg Leu

Ala Lys

Lieu Ile

Glu

Lew

Thi

Gly

Gin

Ala

Thr

Ala

Ala

Ile

Glu

Met

Pro

Phe

Ile

Leu

Asn

Tle

Lieu

Thy

Leu

Leu

Phe

2500

Ala
2515

Thr
2530

Tyr
2545

Teu

2560

Pro
2575

Ala

-255%0

Leu
2605

Asp
2620

Phe
2635

His
2650

Ala
2665

Glu

Leu Ala

Pro Thr

Lys Thr

Gly Thr

Ile.Ser

Ala His

Met Lys

Glu Leu

Glu Ala

Leu Tyr

Glu lLiys

Ala Fhe

VY

Arg

TyE

Gly

val

Asn

val

Val

Val

Gly

Thr

Glu

2505

Leu Pro
2520

Leu Glu
2535

Leu Ser
2550

Ile Ser
2565

Gly Ile
2580

Ala Ile
2595

Phe Val
2610

Liys Glu
2625

Gln Thr
2640

vVal Tvr
2655

ala Gly
2670

Leu Leu

Tyr Ala

Ser val

Ile Arg

ala ala
Ser Val
Glu Ser
Lys Asn
Asn Pro
I}e Gly
Tyr Lys
Arg Asn

Gly Met

Leu
Thr
Val
Liys
Mebk
Met
Ser
Phe
Glu
Asn
Gly
L

Asp
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Gly Lys Set Asp Gly Len Len Gly Tim Gly lle Ser Ala Ala Met
255525602565 35 Glu lle Len Asn Gin Asn Pro lle Set Val Gly lle Set Val
Met 257025752580 Len Gly Val Gly Ala lle Ala Ala His Asn Ala lle Gin Ser
Set 40258525902595 Gin Gin Lys Avg Thr Len Len Met Lys Val Phe Val
s doasR1191260026052610 45 Len Asp Gin Ala Ala Tilt Asp EeIVLEEN0/ed5377
Lys Gin Asa Pro Gin 2615262026281§% Ile Ile Met Ala Len Pile Gin Ala
Val Gin Thr lle Gly Asn 263026352640 ' 50 Pro Len Avg Len lle Tyr His
Lendyr Gly Val Tyr Tyr Layggély 264526502655 Trge&in Ala Lys Gin Len
Ala Gin Lys Thr Ala Gly Arg Asn Len 55266026652670 Phe Tin- Len lle

Ser Mt Pt GinvAl T RileGindsen ey GREMEYARPR W Tle Leu aAsp
RFE91111201PCT/EP20887505377 52/103 267526802685 Ser Gin Gly

Leu 3%”%@ AshLe 56t GhnAsRIdle ket Asp 269026952400, BsLeu lle

Asn Lea His Asn Lys+sn Asn Lys Gly Len Lysibys 270527102715

Lea Val Leu Gly Trp Ala Pro Ala Pro Len Ser Cys Asp Trp Thr

Leu 16272087 2527 IR SStRspASh Krf) MESSCEHBroR ASR ABR Tyr

1% Arg 273527402745 T337al Glu Thr Arg Cys 5 ys Gly Tyr Glu Met

pro NS AR e Lys 275027552460 ALY alAlanGly Ays Lea-Thed yeryal Gin
Ghxkys Gly Ser Phe 276524702775 20 Len Cys &ir¢tAsn Arg Len Gly Arg
Gly Pro Pro Asn Phe Lys Val 278027852790 Thr Lys Phe le Asp Asp

Val A | SFpierein Ol B8 r@ggg/é%]ma%%%dog B5 “htg NS Gly
GirrYal Asp Len Tyr Tyr Eys Gly Val Thr Ala 281028152820 30 Lys Len

asn AR THHASEIASHG I bysval LeypslesiAtad nAsnylsys @82528382835 Trp
GirgYal Asp His Ala Phe &0 Thr Arg Len Val LySE¥s His

Leu Cys Arg Asn Arg Leu Gly Arg Gly Pro Pro Asn Phe Lys Val
2780 2785 2790

Thr Lys Phe Tyr Asp Asp Asn Leu Ile Glu Val Lys Pro Val Ala
2785 ' 2800 2805 -

Arg Leu Glu Gly Gln Val Asp Leu Tyr Tyr Lys Gly Vval Thr Ala
2810 2815 2820

Lys Leu Asp Tyr Asn Asn Gly Lys val Leu Leu Ala Thr Asn Lys
2825 2830 2835

Trp Glu Val Asp His Ala Phe Leu Thr Arg Leu Val Lys Lys His
2840 2845 2850

Thr Gly TIle Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg Pro Asp
2855 2860 2865

His Gln Asp Leu Val Asp Arg Asp Cys Ala Thr Ile Thr Lys Asn
2870 - 2875 2880

Ser Val Gln Phe Leu Lys Met TLys Lys Gly Cys Ala Fhe Thr Tvr
2885 2890 2885

Asp Leu Thr Ile Ser Asn Leu Val Arg Leu Ile Glu Ireu Val His
2900 2908 2910

Lys Asn Asn Leu Gin .Glu Arg Glu Ile Pro Thr Val Thr Val Thr
2915 2920 2025

Thyr Trp Leu Ala Tyr Ser Phe Val Asn Glu Asp Leu Gly Thr Ile
2930 - 29835 2940

Lys Pro Val Leu Gly Glu Lys Val Tle Pro Glu Pro Pro Glu Glu
2945 _ 2950 ¢ 2955

Leu Ser Leu Gln Pro Thr Val Arg Leu Val Thr Thr Glu Thr Ala



284028452850 35 Thr Gly lle Gly Phe Lys Gly Ala Tyr Len Gly Asp Arg
Pro Asp 285528602865 His Gin Asp Len Val Asp Arg Asp Cys Ala Thr lle
Thr Lys Asn 402870-28752880 Ser Val Gin Phe Len Lys Met Lys Lys Gly
Cys Ala Phe Thr Tyr 288528902895 45 Asp Len Thr lle Set Asn Len Val
wihbemiledein Len Val His 290029052910 Lys Asn Asn LeRGIEB{IGARZ377
Glu lle Pro Thr Val Thr Val Thr .2933%%3202925 50 Thr Trp Len Ala Tyr Ser
Phe Val Asn Gin Asp Len Gly Thr lle 293029352940 Lys Pro Val Len Gly
Gin Lys Val lle Pro Gin B Pro Gin Gin 552945295€2955 Len Ser Lea
&18%ro Thr val Arg Len Val Thr Thr Gin Thr Ala WO

rle 2005/111204P GTYERR0A5/00537 763/ 163 236070655520 1S THMle Thr
GiySin Ala Gin Val MetZ3%°Thr Gly lle Thr 297528802985 5 Pro Val Val
Gin Met Lys Gin Gin Pro_Gin i18,GiRD8LL 99829953008 Thr Thr

Pro %’?%9’?%/&%1@@‘?%&‘ Vsioa cl(;%lde%f?mg T;&%D%QGI)B&%%@ 10300530103015

y Val Asn Pro Asn His Len Ala Gin Val lle Asp Gin Lys As

Thr 3020302530308 Ay ArepProxEhelvafie ks I'F%’EI ﬁ%nG&s%ﬁl Ser
TeSer 303530403045 A8hCAxg Ala Arg Thr Ala™Ly2 Aan lle Axg Len Tyr
Lys Gly As; 30503055 2 0 @in leArgAspiembtet Ser

Gly (g/@igI%Sﬁriérﬁe}fenn%%%O%%g(%%%rggrﬁﬁr@al Ala Lsegé\d_ys_ Gin Len Asp Pro
Gin Len Lys Gin Len Val 25308030853090 Asp Tyr Lys Gl)f Thr Phe Len

nep AsE ARFGibhalyderbSintAm LEF 3895 360310 ég SEFLen Gy Tys Pro
IROBYs Arg Lys Thr Thr TH*Ria Met lle 3110311 3130 Arg Arg Len_lle Gin

Asn %&G'&X%%'%ﬁnﬁwﬁ AOASRETHR 1231903136 381y Ase
3050

Asn Pro Arg Glu Ile Arg Asp Leu Met Ser Gln Gly Arg Ile Leu
3065 3070 3075

The val Ala Deu Lys Glu Leu Asp Pro Glu Leu Lys Glu Leu Val
3080 3085 3090

Asp Tyr .Lys Ggly Thr Phe Leu Asn Avg Glu Ala Leu Glu Ala Leu
3095 3100 3105

Ser Leu OCly Lys Pro Ile Lys Arg Lys Thr Thr Thr Ala Met Ile
3110 3115 3120

2rg Arg Leu Ile Glu pro Glu Val Glu Glu Glu Leu Pro Asp Trp
3125 3130 3135

Phe Gln Ala Glu Glu Pro Leu phe Leu Glu Ala Lys Tle Gln Asn
3140 3145 3150

Asp Leu Tyr His Leu Tle Gly Ser Val Asp Ser Ile Lys Ser Lvs
3155 3160 ‘ 3165

ala Lys Glu Leu Gly Ala Thyr Asp Asn Thr Lys Ile Val Lys Glu
3170 3175 3180

val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Txp Ser Thr
3185 3190 3195

Gln Val Thr Lys Lys Gln Met Ser Leu Ala Pro Leu Phe Glu Glu
3200 3205 , 3210

Leu Leu Leu Lys Cys Pro Pro Cys Ser Lys Ile Ser Lys Gly His
3215 3220 : 3225

Met Val Ser Ala Tyr Gln Leu Aala Gln Gly Asn Typ Glu Pro Leu
| 3230 3235 3240

Gly Cys Gly Val TyT Met Gly Thr Ile ¥Pro Ala Axg Arg Leu Lys



Phe Gin Ala Gin Gin Pro Len Phe Len Gin Ala Lys lle Gin Asn
314031453150 Asp Len Tyr His Len lle Gly Ser Val Asp Ser lle Lys Ser
Lys 40315531603165 Ala Lys Gin Len Gly Ala Thr Asp Asn Thr Lys lle Val
Lys Gin 317031753180 45 Val Gly Ala Arg Thr Tyr Thr Met Lys Len Ser
weerdspism Thr 318531903195 Gin Val Thr Lys Lys Gin MEG& /a7
Pro Len Phe Gin Gin , 320032053348°50 Len Len Len Lys Cys Pro Pro
Cys Ser Lys lle Ser Lys 01y His 321532203225 Met Val Ser Ala Tyr Gin
34480 Ala Gin Gly Asn TspsBin Pro Len 5532303253240 Gly Cys Gly Val

Tyr Met Gly Thr lle Pro Ala Arg Arg Len Lys 1
Tle H%O&Mﬂ?@lﬁ@?ﬁP@?éﬁ%#%&ﬁﬁé%ﬁﬁgﬂ@ B Pro Tyr Gin Ala
3208 Len Lys Len Lys Gifi Lea Val Gin . 32603270 ' 3265 Val Gin Set Set
val Gﬁ\rg [a Tl Al Lys:Gimnget Hedlafrgiplu 8:327582803285%48 Asn Tilt
270 lle'Len Arg Lys Vab2sg His Gin Gly Asn Let? 1329032953300 Arg
Thr Lys Set Met lle Asn Pro Gly Lys lle Set Asp.Gin kep 339533103315
His A4S CEIGEA?QBA%%EFPH%E%S Iﬁ?’r% X\és?h hégreé%s%g%ys%%llﬁe Gly
33%1033253330 Set Thr Met Ala Set Ala Gly lle Arg Len Gin Lys Lea Pro
arg T2 333533408345 20 Nal ArgAleIBinThTASpSPA PHPSETPHE His Gin
3448 lle Arg 335033553360%Gin Lys lle Asp Lys FtGin Asn Lys Gin Thr
Pro Gin Leu His 25336533703375.Gin, uMet Lys VialPieyAsp Cys
Cys Brou Bye I@Prﬁ‘@lﬁ‘{%@%%’ﬁ%gﬁ%gbd%gh %gslﬁyfo Ser Tyr Asp Glu Val
3 C?‘Trp Gin Gin Lea Gin Ala-Gly 339534003405 lle Asn Arg Lys Gly Ala

ser TAla Gly:Tyi 4 eseCiniSeblys Kb Hecsde03dis34) IS Gl Yal Leu
3Asp Thr Gin Lys His 1le374PGlu Gin Len lle 33

val Arg Ala Gln Thr AsSp Thy Thr Ser Phe His Gln Ala Ile Arg
3350 3355 3360

His
‘ asn Lys @ln Thr Pro Glu Leu
Glu Lys Ile Asp Lys Thr Glu
3}::'55 3370 . 3375

Glu Glu Leu Met Lys val Phe Asp Cys Leu Lys Zleo Pro Glu L.eu
3380 3385 339

Lys Glu Ser Tyr Asp @liu Val Ser Trp Glu Gln Leu Glu Ala Gly
3395 3400 3405

Ile asn Arg Lys Gly Ala ala Gly Tyr Leu Glu Se;O Liys Asn Ile
3410 T 3415 342

Gly Glu Val Leu ASp Thr Glu Lys Ris Ile Val Glu Gln Leu ;le
3425 3430 3435

Lys Asp DLeu Arg Lys Gly Lys Lys Tle Arg Tyr Tyr. Glu Thr Ala
3440 ’ .3445 3450

Tle Pro Lys Asn Glu Ly= Arg Asp Val Ser Asp Asgs Trp Glu Ala
3455 3460 34

Gly Glu Phe Val Asp Glu Lys Lys Pro Arg Val_Ile @ln Tyr Pro
3470 3475 3480

Asp aAla Lys Val Arg Leu Ala Ile Thr Lys val Met Tyr Lys Trp
3485 ‘ 3450 3495

Val Lys Gln Lys Pro val val Ile Pro Gly Tyr Glu0 Gly Lys Thr
3500 3505 351

pro Leu Phe Asp Ile Phe Asn Lys Val Lys Lys Glu5 Trp Asp Ser
3515 3520 352

Phe Gln Asp Pro Val Ala val 8er Phe Asp Thr Lys Ala Trp Asp



342534303435  Lys Asp Leu Arg Lys Gly Lys Lys lle Arg Tyr Tyr Gin
Tilt Ala a03440.34453450 lle Pro Lys Asn Gin Lys Arg Asp Val Ser Asp
Asp Tip Gin Ala 345534603465 45 Gly Gin Pile Val Asp Gin Lys Lye Pro
Arg Val lle Gin Tyr Pro 347034753480 Asp Ala Lys Val Arg Len Ala lle Tilt
Lys YiakMetolyr Lys Tip 348534903495 50 Val Lys Gin Lys PseMabMadbigss7r
Pro Gly Tyr Gin Gly Lys Thr 35003%84&510 Pro Len Pile Asp lle Pile Asn
Lys Val Lys Lys Gin Tip Asp Set 55351535203525 Pile Gin Asp Pro Val
?(I% al Set Pile Asp Tilt Lys-Ala Trp Asp WO 3540 '
/111201PCT/EP2005/005377 55/103 353035353540 Thr Gin Val Tim
Thr SEhMgAspilerdertemie LysASRHld-GIN354585508555 % L5 Tyr Tyr
Phesys Mg Set lle His L3&5Phe Len Asp Mr lle 356335653570 Thr Gin
His Met Val Glu Val Pro Yal lle Thr. N, 1035/ 5358013585 Val
Lys %Fge% i Sikeve] V%EE@%EJ%%%% ﬁ% %%a%ﬁ%wosw%aoo
1 %et Ala Gly Asn Set Met Len Asn Val Len Thr Met lle Tyr Ala
Thr 300536193615 Rhe Qysials SwoTHRGRLRe TR0 ?? MEB IFPhESet Arg
\R817862036253630 Ala AR§fle His Val Cys Gly A8 Asp Gly Phe Len 'lle
Phi Gin 363536403645 Gl I dhe 9k GirgsLysGly Met
val %Heﬁfeenpﬁs%%ggi 5%%%@ F%fls?e cgﬁfa%%rﬁ&%jsm Gin Lfg lle Thr Gin
Gly Asp Lys Met 366536703675 30 Lys Val Ala Tyr Arg Phe Gin Asp lle
Ser GIPHELE ys S areHidTh @980%85@698%6"%%9@ \?&FAF@’“’ri%lma Asp
R$AThr Set Ser Tyr Met 369537003705 Gly Mg Ser Thr Ala Thr lle
he IgﬁilsAlgylﬁ_yiel\glre&ﬂaG[Qr 9 LeR 34103 dp 20 Asp Set-SerdGir Gin Mg
~g€rl. Thy Ala Tyr Gindges Ala Val 403725.373033235 Ala Phe Set Phe

Len Len Met Tyr Ser Tip Asn Pro Val Val Ar% 37403745375
Ala Arg TIle His Val Cys Gly Asp ASp Gly FPhe Leu “Ile T
3635 3640 3645

Glu

Arg Gly Leu Gly Leu Lys Phe Ser Glu Lys Gly Met Gln Ile Leu
3650 3655 3660

wis @lu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Lys Met
3665 3670 3675

Lys Val Ala Tyr Arg Phe Glu. Asp Ile Glu Phe Cys Ser His Thr
3680 3685 3690

vro Val Pro Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr Met Ala
3695 3700 3705

Gly Arg Ser Thr Ala Thr Ile Leu Ala Livs Met Ala  Thr Arg Leu
3710 L3715 3720

Asp Ser Ser Gly Glu Arg Gly Ser Thr Ala Tyr Glu Lys Ala Val
3725 -3730 3735

Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Val Val Arg
3740 3745 3750 :

Arg Ile Cys Leu Leu Val Leu Ser @Gln Phe Pro Glu Ile Ser Pro
3755 3760 - 3765

Ser Lys Asn Thr Ile Tyr Tyr Tyr Gln Gly Asp Pro Tle Ala Ala
3770 37715 3780

Tyr Arg Glu Val Ile Gly Lys Gln Leu Cys Glu Leu Lys Arg Thr
3785 ' 3790 3795

@ly phe Glu Lys Leu Ala Gly Leu Asn Leu Ser Met Thr Thr Leu
3800 3805 38190

Gly Ile Trp Thr Lys His Thr Ser Lys Arg Leu Xle Gln Ala Cys
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45 Mg lle Cys Len Len Val Len Set Gin Phe Pro Gin lle Set Pro
375537603765 Set Lys Asn Thr lle Tyr Tyr Tyr Gin (fly Asp Pro lle Ala Ala
377037753780 Tyr Mg Gin Val lle Gly Lys Gin Len Cys Gin Len Lys Mg
Thr 378537903795 Gly Phe Gin Lys Len Ala Gly Len Asn Len Set Met Thr
Phid-s03p0 39038053810 Gly lle Trp Thr Lys His Thr Ser LyspidgytieolRos377
Gin Ala Cys WO 2005/111201PCTHA&mB005/005377 56/103
381538203825 Val Glu lle Gly Lys Mg Glu Gly Thr Trp Len Val Asia Ala
. A%%‘? 3038353840 ' 5 Mg, Len lle Ala Gly Lys Thi@ly Lys Phe jrT lle Pro
Ser Thr 384538503855 Gly Val Thr Len Leu Gly Lys His Tyr Gin Gin lle
vaAsiad enilys1P3IF602BH5I87 0aGin Tiys Ma AleuGialPraProdle GarGly
Valsagp Arg Tyr Lys 387538803885 15 Leu Gly PF§4fe Val Asn Val lle Len
Arg Mg Len Val Met 389038953900 Len r.Val Al I Ser
R B (0SB gty 1% 8 ot Belgs T il
Sequence: Mutated BVDV: XIEE-B-NdN <400> 8 Met Gin Leu Phe Ser
GLASRGImety:Ser Lys Gly AlesThiiSelry FLlys@B@ 15E)13Git-Prodyfs Pro
ASB#g lle Gin Lye Gly Ly2®Rfet Lys lle Ala Pro 262380 35 Lys Glu Thr
Gin Lys Asp.Cys Lys Thr Arg P r la_Fhe lle 35404, | Gin
Gh&s IIfy'g\?gl }I%FS ﬁy% é}[ r¥1 V%OL%%{VSEI%%/DS%%%%% %aajll':lL @%%5055%96%% ysall_ys
Asia Thr Gin Asp (fly Len Tyr His Asia Lys Asia Lys Pro Pro 65707580 Gin
Le©aArgarys T1s Veh Gin [Ypd AlaleehadieAvAlPTIp AR (1815 45855095
AI288f Val Len Len GIn LE¥#%al Thr Gly Glu Asia®i8°rhr Gin TrP

Let:ll'qpe]tOS'}%xo val Ala Ser‘ Gly Ser Trp
3905 3810

<210> 8
<Z1l> 3748

<212> PRT
<213> _Artificial Sequence: Mutated BVIV: ZXIKE-B-NAN

<400> 8

Met Glu Leu Phe Ser Asp Glu Gly Ser Lys Gly Ala Thr Ser Lys Lys .
1 5 10 ' 15

Gln Pro Lys Pro Asp Arg Ile Glu Lys Gly Lys Met Lys Ile Ala Pro
20 25 30

Lys Glu Thr Glu Lys Asp Cys Lys Thr Arg Pro Pro Asp Ala Thr Ile
35 40 . 45

val Val Glu Gly Val Lys Tyr Gln Val Lys Lys Lys Gly lys Val Arg
50 5 60

Cowm

Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys Asn Lys Pro Pro
65 70 75 80

Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala Trp Ala Ile Leu
85 ' a0 a5

Ala Ala Val Leu Leu Gln Leu Val Thr Gly Glu Asn Ile Thr Gln Trp
100 1058 110

Asn Leu Met Asp Asn Gly Thr Glu Gly Ile Gin Gln Ala Met Phe Leu
115 120 125

Arg Gly Val Asn Arg Ser Leu His Gly Ile Txp Fro Glu Lys Ile Cys
130 135 140

Thr Gly Val Pro Thr His Leu Ala Thr Asp Tyr Glu Leu Lys Glu Ile
145 150 155 160



50 Asia Len Met Asp Asia Gly Thr Gin Gly lle Gin GIn Ala Met Phe Len

115120125 Arg Gly Val Asn Arg Ser Len His Gly lle Trp Pro Gin Lys lle

Cys 130135140 55 Thr (fly Val Pro Thr His Len Ala Thr Asp Tyr Gin Len

Lys Gin lle 145150155160 WO 2005/111201PCT/EP20051005377

#6884 fely Met Met Asp Ala Ser Glu Lys Thr Asn Tyr Thre€yse@yesAmgs77

165170175 Lieu Gin Arg His Glu TriZ/Agh Lys Gly Trp Cys Asn Trp the His

lle 180185190 (flu Pro Trp lle Trp Lieu Met Asn Lys Thr Gin Asn Asn Lieu

Thr Glu 195200205 10 Gly Gin Pro Lieu Arg Glu Cys Ala Val Thr Cys Arg
vaT yrAspdy 16 un2h0R15 228 TiuGlyd iebirAsan leXalihiar Gisn Ales AngyAsp

Arg Pro Thr Thri§eu 15225230235240FAr Gly Cys Lys Lys GIyays Agn

Phe Ser Phe, Ala Gly Val Jie Leu 245250255,20 Asp Gly Pro Cys Phe
Le‘ﬁy{é a%ggergﬁl%fb %\% %If Llefgtsj {%L%p 2 56@9 Il? %siggp é?/s ?y ‘
Asn Met Lieu Gin Glu Thr Ala lle Gin Leu Lieu 275280285 25 Asp Gly Ala
Gl hrAsmbhrlle Gln GopAlgArgYdh@GIYThréiia bys 20029880 c®LEhr
Thr TiptBReu Gly Lys Gin LieuZ8R lle Lieu Gly Lys Ly$%Cieu '
30305310315320 Glu Asn LysSet,Lys. ip R is Ala-Ala
Gl%g%ﬁ r%#yr%%éérfo%g EQ%SGC‘; I?%a%%gﬁ%é%& {Jr_'y%a%#p Tyr
Thr Lys Asn Cys 340345350 Thr Pro Ala Cys Lieu Pro Arg Asn Thr Arg lle
ThileSGly Tro By [Ljs 3565360368 PhelAsHThr AisAydaiGiu B By Lys lle
22% jeu His Glu Met Gl &y 370375380 His LidtrSer (flu Phe Val Lied1%u
mSRhbeUNa VAl e SerAshiRheAR388393305400Al0 blg Glu HyAla
Ser Vallle Tyr Law Val Lieu His Phe Alsstie 405410415 50 Prassin Ser His
Val Asp Val Asp Thr Cys Asp Lys Asa Gin Lieu Asn 420425430 Lieu Thr

Asi/ SR TH rThr Al Rhe Gms\/‘éwegggo‘@i‘y Fh \%éPTVﬁ},ﬂ_ggg Phe Lys

Glu His Asp Cys Gly Asn Met Lieu Gln Glu Thr Ala Ile Gln Leu Leu
275 - 280 285

Asp Gly Ala Thr Asn Thr Ile Glu Gly Ala Arg Val Gly Thr Ala Lys
230 295 300

Leu Thr Thr Trp Leu Gly Lys Gln Leu Gly Ile Leu Gly Lys Lys Leu
305 310 318 320

Glu Asn Lys Ser Lys Ala Trp Phe Gly Ala His Ala Ala Ser Pro Tyr
325 330 335

Cys Gly Val CGlu Arg Lys Ile Gly Tyr Val Trp Tyr Thr Lys Asn Cys
340 345 350

Thr Pro Ala Cys Leu Pro Arg Asn Thr Arg Ile Ile Gly Pro Gly Lys
355 360 265

Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu Hig @lu Met Gly Gly
370 375 380

His Leu Ser Glu Phe Val Leu Leu Ser Leu Val vVal Leu Ser Asp Phe
385 380 395 400

Ala Pro Gilu Thr Ala Ser Val Ile Tyr Lieu Val Leu His Phe Ala Ile
405 410 ‘ 415

Pro Gin Ser His Val Asp Val Asp Thr Cys Asp Lys Asn Gln Leu Asn
420 425 430

Leu Thr Val ala Thr Thr Val Ala Glu Val Ile Pro Gly Thr Val Trp
435 4440 ' 445

Aen Leu Gly Lys Tyr Val Cys Ile Arg Pro Asp Trp Trp Pro Tyr Glu
450 455 460
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435440445 55 WO 2005/111201PCT/EP2005/005377 58/103 Thr Thr Thr
Val Phe Val lle Glu (flu Ala Gly Gin Val lle Lys Leu 465470475480 5 Met
Leu Arg Ala lle Arg Asp Leu Thr Arg lle Trp Asn Ala Ala Thr 485490495
Thr Thr Ala Phe Leu lle Phe Leu Val Lys Ala Leu Arg Gly Gin Leu
30950Bn10d0 lle Gin Gly Leu Leu Trp Leu Met Lieu lle Thr Ghyfdertses/eoss77
Gly Phe 515520525 Pro Glu Cys Ly8/@h Gly Phe Gin Tyr Ala lle Ser Lys
Asp Arg Lys 15530535540 Met Gly Lieu Lieu Gly Pro Glu Ser Len Thr Thr
Thr Trp His Lieu Pro 545550555560 20 Thr Lys Lys lle Val Asp Ser Met
Thy aftistial iy Gys.Gdu Ghelysb@ho70by mgmiiewhysie Ligy s Met
46Bys Thr Lys Gin Glu4&fg Tyr Lieu Val 580583590 25 Ala Val His GhBArg
Ala Lieu Ser Thr Ser Ala Gin Phe Met Gin lle 595600605 Ser Asp Gly Thr
Mefile Brd AL % AT REERS sﬁﬁsﬁﬁg%m%&@; IFPhe
Gly Lieu Cys Pro Cys Asp Ser Lys Pro Val lle Lys Gly Lys 625630635640
Th35rRhaenAsreidarser LieudtieunAsnv@ly Bro Ala Phe: GingViety gl €yiseRro
6456506553G Gly Trp Thr Gly TBPHe Gin Cys Thx Lieu & Asn Gin Asp

Thr.660665670 40 Len Thr Tl-it Val.lle Ar r Tyr Arg Arg Thr. Thr
T %lﬁh%l?éiﬁe& Q%‘éo%ﬁtﬁ%‘é gié Lliles r%%@%k%r&yﬁ@lu#ﬁs%@’ Ilgh(?ly
Gin Asp lle Tyr 45690695700 Glu Cys lle Lieu Gly Gly Asn Trp Thr Cys lle

Prd @G s Pt eSer 2G5 Ph6 /A5Y 205 (rAxgllieuskys 1Asp GGly Rre lkykys
Ly&&ys Lys Trp Cys Gly*Ats Asp 725730735 PRéVal Asn Ser Glu Gly

uet1BY Pi%ﬂgfly&f;}%%%%%%rc}ﬁéu'\"ﬁg WI2022 WO reu pro

522005/11120IPCTIERZ905/005377 sos 560
Thr Lys Lys Ile Val Asp Ser Met Val His Val Trp Cys+Glu Gly Lys
565 570 575

Asp Leu Lys Ile Leu Lys Met Cys Thr Lys Glu Glu Arg Tvr Leu Val
580 585 590

Ala Val His Glu Arg Ala Leu Ser Thr Ser aAla Glu Phe Met Gln Ile
595 600 605

Ser Asp Gly Thr Ile Gly Pro asp Val Ile Asp Met Pro Asp Asp Phe
610 615 620

Glu Phe Gly Leu Cys Pro Cys Asp Ser Lys Pro Val Ile Lys Gly Lys
625 630 635 640

Phe Asn Ala Ser Leu Leu Asn Gly Pro Ala FPhe Gln Met Val Cys Pro
645 650 655

Gln Gly Trp Thr Gly Thr Tle Glu Cys Thr Leu Ala Asn Gln Asp Thr
660 665 670

Leu Asp Thr Thr Val Ile Arg Thr Tyr Arg Arg Thr Thr Pro Phe Gln
§75 680 685

Arg Arg Lys Trp Cys Thr Tyr Glu Lys Ile Ile Gly Glu Asp Ile Tyr
6580 695 700

Glu Cys Ile Leu Gly Gly Asn Trp Thr Cys Ile Thr Gly Asp His Ser
705 710 715 720

Arg Leeu Lys Asp Gly Pro Ile Lys Lys Cys Lys Trp Cys Gly His Asp
725 730 ‘ 735

Fhe Val Asn Ser Glu Gly Leu Pro His Tyr Pro Ile Gly Lys Cys Met
740 745 750

Lew Ile Asn Glu Ser Gly Tyr Arg Tyr Val Asp Asp Thr Ser Cys Asp
755 760 765
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59/103 Arg Gly Gly Val Ala lle Val Pro Set Gly Thr Val Lys Cys Arg lle
770775780 5 Gly Asn Val Thr Val Gin Val lle Ala Thr Asn Asn Asp Leu
Gly Pro 785790795800 Met Pro Cys Ser Pro Ala Gin Val lle Ala Set Gin
Gly Pro Val Gin 805810815 10 Lys Thr Ala Cys Thr The Asn Tyr Ser Arg
Th6 Ler Bradsn Lys Tyr 820825830 Tyr Gin Pro Arg Asp ArgedyuPhesiasss 7
Gin Tyr Met Len Lys (fly Glu 1583588845 Trp Gin Tyr Tip Phe Asp Len
Asp Set Val Asp His His Lys Asp Tyr 850855860 20 Phe Ser Gin The lle
lle lle Ala Val Val Ala Len Leu Gly Gly Lys 865870875880 Tyr Val Leu Tip
ard-@ifendlesThr iy The Helen SeiGirGinet 335890895 26-4la Met
Glyzala Gly Val Asn Thr @Gia Gin lle Val Met lle &g Asn 900905910 Len
“Len Thr Asp Set Asp lle Gin Val Val Val Tyr Phe Len Len Leu '
SLB661582b928 THLERIE VarLys Bh Bih Egg AR ARGRLYSTiB e JEoLen
al 930935940 35 Tyr His lle Len Val Ala Asn Pro Met Lys Thr lle ?y Val
MetVakbeny94695095968 ben Mat aw Ghw Gly.ValvatlysAdaBat Arg lle
Asn Ala Asp Asp965970975 40 Gin S&EttAla Met Asp Pro Cy§®he Len
Leu Val Thr Gly Val Val Ala 980985990 val L en Met Ile Ala Arg Arg Gin
R T E B BroCar T8 VA4S0 T 0 005 RIS TR Lare Kfa TE Arg.
Thr Ser Gly Phe Len Len Pro Ala Ser 101010151020 50 lle Asp Val Thr
TyrVal.AlaMahkval deu dleyVaht ehd et a3 A0 2510881035 SurTyidle Phi
Asp T§EPhe Arg Tyr Lys Lys8th Len Gin Len 104088451050 55 Len Phe

S le Ala (fly Il lie Il 60106 O
v B Tt e FoUeibD S 401105 TR (aehih i RSFinal Pro
Gin lle Set Met Pro Ser Trp

Phe Ser Glu Phe Ile Ile Ile ala Val val Ala Leu Leu Gly Gly Lys
865 870 875 o 880

Tyvr Val Leu Trp Leu Leu Ile Thr Tyr Thr Ile Leu Ser Glu Gin Met
885 890 885

Ala Met Gly Ala Gly Val Asn Thr Glu Glu Ile Val Met Ile Gly Asn
500 805 910

Leu Leu Thr asp Ser Asp Ile Glu Val Val Val Tyr Phe Leu Lieu Leu
915 920 925

Tyr Leu Ile Val Lys Glu Glu Leu Ala Arg Lys Trp Ile Ile Leu Val
830 835 940,

Tyr His Ile Leu Val Ala Asn Pro Met Lys Thr Ile Gly Val Val Leu
945 950 $55 960

Leu Met Leu Gly Gly Val Val Lys Ala Ser Arg Ile Asn Ala Asp Asp
965 . 970 575

Gln Ser Ala Met Asp Pro Cys Phe Leu Leu Val Thr Gly Val Val Ala
980 585 990G

Val Lieu Met Ile Ala Arg Arg Glu Pro Ala Thr Leu Pro Leu Ile Val
995 1000 1005

Ala Leu Leu Ala Ile Brg Thr Ser Gly Phe Leu ILeu Pro Ala Sexr
1010 1015 1020

Ile Asp Val Thr Val Ala Val Val Leu Ile Val Leu Leu Leu ala
1025 1030 - 1035

Ser Tyr Ile Thr Asp Tyvr Phe Arg Tyr Lys Lys Trp Leu Gln Leu
1040 1045 1050

Leu Phe Ser Iieu Tle Ala Gly Tle Phe Ile Ile Arg Ser Leu Lys
1055 1060 1065



107010751080 5 Arg Pro Len Ala Leu Val Len Phe Tyr lle Thr Set Thr Ala
lle 108510901095 Thr Thr Asn Tip Asp lle Asp Leu Ala Gly Phe Leu Len
Gin Tip 110011051110 10 Ala Pro Ala Val lle Met Met Ala Thr Met Trp Ala
Asp Phe Leu 111511201125 Thr Lieu lle lle Val Leu Pro Set Tyr Gin Len
el doyslaoeoyr 15113011351140 Phe Len Lys Asn Val Arg FOE/EBpoRa185377
Gin Lys Asn Tip Len Gil? 11451156%1&5 20 Lys Val Lys Tyr Arg Gin lle
Set Set Val Tyr Asp ,,lle Cys Asp 116011651170 Set Glu Gin Ala Val Tyr
Len Phe Pro Set Arg His Lys Set Gly 117511801185 25 Set Arg Pro Asp
1isPhe lleakand®ro e dou Tys Aty @lvetilte 3490EL052205SetTBYs lle
Seter. Gin Tip Gin Val VaTTyr lle Set Tyr Lou 383%0512101215 lle Len
Glu lle Thr Tyr Tyr Met His Arg,Lys lle lle.Asp,Gl 2 5 Val
Args%ggg-lf}’ %leAX a Asn le E%S%%Aégf_igﬁlghﬁalﬁél%%ggé%%%Z% lle
Gin Len Asn Tip Ala lle Asp Asp Gin Glu Cys Lys Gly Lou 125012551260
ThrdfhlysAsys Tay Fyp [Hre Ussp SG Iy agtAla Pis Aeh | &AY|Em TP
198912701275 Lys His LY3%al Arg Asn Gin Ala Wit fiis Arg Tip Phe Gly
In 45128Q1.2851290 Gly Gin Je T Iy Al 0 leddnrlle lle Lys
ala éﬁgééiggé%éa S%egsng'%hr %%?J xsﬁé%l%‘fsé t%@lif;bll\g%ﬂys lle lle Cys
Thr lle Cys 131013151320 Glu Gly Lys Gin Tip. Asn Gly Ala Asn Cys Pro
Thr| JsuCyE16 Iy P V2B 25333033555 Wih &1y 57 Fierlle i E55 &Y Met
Thr3%n Ala Asp Phe Gin‘£34013451350 1140
:ehe"\%%%%%%&9%@&%%995@%3&21%11%@IMsLaysﬁ@ TutLyselys lle
Phadle Arg Glu Glu Ser Sars€ys 135513601365 38® Val Pro Phe Asp

Pro Ser Cys His Cys Asn Tyr Phe Arg His
Lys Val Lys Tyr Arg Gln Ile Ser Ser Val Tyr Asp .-Ile Cys Asp
1160 1165 1170

Ser ¢lu Glu Ala Val Tyr Leu Phe Pro Ser Arg His Lys Ser Gly -
1175 11890 1185

Ser Arg Pro Asp Phe Ile Leu Pro Phe Leu Lys Ala Val Leu Ile
1190 1195 1200

Ser Cys Tle Ser Ser Gln Trp Gln Val Val Tyr Ile Ser Tyr Leu
1205 1210 1215 i

Ile heu Glu Ile Thr Tyr Tyr Met His Arg Lys Ile Ile Asp Glu
1220 1225 1230

val Ser @ly Gly Ala Asn Phe Leu Ser Arg Leu Ile Ala Ala Tle
1235 12490 1245

Tle Qiu DLeuw 2Asn Trp Ala Ile Asp Asp Glu Glu Cys bLys Gly Lieu
1250 ' 1255 1260

Lyvs Lys Leu Tyr Leu Leu Ser Gly Arg Ala Lys Asn Leu Ile Val
1265 1270 1275

Lys His Lys Val Arg Asn Glu Ala Val His Arg Trp Phe Gly Glu
1280 1285 1280

Glu Glu Ile Tyr Gly Ala Pro Lys Val Ile Thr Ile Ile Lys Ala
1295 1300 1305

‘Ser Thr Leu Ser Liys Asn Arg His Cys Ile Ile Cys Thr Ile Cys
1310 1315 1320

Glu Gly Lys Glu Trp Asn Gly Ala Asn Cys Pro Lys Cys Gly Arg
1325 1330 1335

Gln Gly Lys Pro Tle Thr Cys Gly Met Thr Leu Ala Asp Phe Glu
1340 ' 1345 © 1350



137013751380 Asp Gly Pro Phe Arg Lys Glu Tyr Lys Gly Tyr Val Gin Tyr
Thr 138513901395 10. Ala Arg Gly Gin lieu Phe lieu Axg Asn lieu Pro lle
lieu Ala Thr 140014051410 Lys Met Lys lieu lieu Met Val Gly Asn lieu Gly
Ala Glu lle Gly 15141514201425 Asp lieu Glu His lieu Gly Trp Val lieu Arg
P al Cys_ 143014351440 20 Lys Lys lle Thr Asn Hj %ﬁ
S%i‘?%@gf}{&sn lie Met Asp 14451454 ys lieu Thr Ala Phe gﬁ |yd?)rfaﬁ)°5377
Net.-Pro Arg Gly Thr Thr Pro 146014651470 25 Arg Ala Pro Val Arg Phe
Pro Thr Ala lieu lieu Lys Val g arg 147514801485 Gly lieu Glu Thr Gly Trp
Ala Tyr Thr His Gin Gl lle.Ser 3014901 0 \A is Val
Glu ﬂﬁ@l?@ly%s’ﬁé”p%é%ﬁ&a %yipﬁéb% %5%%?%%1,5%%3%5%?%% Gly
Arg Thr Arg Val Val Cys His Ser Asn Asn liys Met 152015251530 Thr Asp
pro Gt TheS| Py r@ty Heol feil hEas 3iSe Gy Bys Tro 15855401545 40
GRITGly Ala Arg Cys Tyr ¥3i%ieu Asn Pro Glu Ala'¥3! Asn Ile
155015551560 Ser Gly. Thr Lys. Gl t is liegh G Lysukhr Gly
Asp c§5§§g5 E%ﬁ%gfgﬁ Glé%%fhe hr%é%:%/\ﬂaﬁ T rAgbl%QSer G|yf‘1y!?r Pro Ala
Phe Phe Asp 158015851590 50 lieu Lys Asn lieu Lys Gly Trp Ser Gly lieu
Ala Proglle@iredBiu Kea P551600 PeO57Ser Ser By Afg VAV at-&iy™Afg val
LY&0%al Gly Lys Asn Glu 48%016151620 55 Asp $&rLys Pro Thr Lys lieu
Lys %ESPII: gl)ﬂy& géﬂ ﬂg&%ﬁdﬁ%ﬂ@@@;@;% \ZMQ _Glu Ile Gly
Zp,gg/lf'lZOlPCT/EPZOOﬂQ@SB?? 62/103 Lys Asa2Gin Thr Asp Let Ala
Asp lle Val Lys Lys Let Thr Ser 164016451650 5 Met Asn Arg Gly Glu
Asp Pive LyEL Giffie IRY CaY ATARThV Sy At %ﬁe’eﬁ?@s‘@y"ﬁgs Fe-Thr
Git*Pet Pro Arg Set Val IIEEu GIU lle Gly

Lys Lys Tle Thr Asp His Glu Lys Cys His Val Asn,_ﬁig Met Asp
1445 1450 1455 © ¢

Lys Leu Thr Ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr ¥ro
1460 1465 1470

Arg Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Arg Arg
1475 ' 1480 . 1485

Gly Leu Glu Thr Gly Trp Ala Tyr Thr His @in Gly Gly Ile Ser.
1490 1495 1500

Ser Val Asp His Val Thr Ala Gly Lys Asp Leu Leu Vval Cys Asp
1505 1510 1515

Ser Met Cly Arg Thr Arg Val Val Cys His Ser Asn Asn Lys Met
1520 1525 © 1530

Thr Asp Glu Thr Glu Tyr Gly Ile Lys Thr Asp Ser Gly Cys Pro
1535 1540 1545

Glu Gly Ala Arg Cys Tyr Val Leu Asn Pro Glu Ala Val aAsn Ile
1550 1555 1560

Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly Gly
1565 1570 1575

Glu Phe Thr Cys val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp
158¢ 1585 1590

Leu Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu Ala
1595 1600 1605

Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Glu
1610 1615 1620

Asp Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser
1625 1630 ‘ 1635
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167016751680 10 Arg His Lys Arg Val Let Val Leu lle Pro Leu Arg Ala Ala
Ala 168516901695 Glu Ser Val Tyr Gin Tyr Met Arg Val Lys Tyr Pro Ser
lle Set 15170017051710 Phe Asn Let Arg lle Gly Asp 14etLys Glu Gy
Asp Met Ala Thr- 171517201725 20 Gly lle Thr Tyr Ala Set Tyr Gly Tyr

RR6 feygiaHgu Pro Gin 173017351740 Pro Lys Let Arg Ala Aladdebdisless7r

Glu Tyr Set Tyr lle Phe Let 174517%®14%5 25 Asp Glu Tyr His Cys Ala
Thr Pro Glu Gin Let Ala lle lie Gly 176017651770 Lys lle His Arg Phe Ala
Glu Asn Leu Arg Val Val Ala Met Thr 30177517801785 Ala Thr Pro Ala
Lys Gl¥nT heMakTbr 24y T8t GhvaGindsys HisvRI0 ThO01295480@15 BeGlu Glu
Phadle Ala Pro Glu Val Megkys Gly Glu Asp Laul£80518101815 Gly Ser
Glu Tyr Leu Asp lle Ala Gly Let Lys lle Pro Thr Gly 1820182

Met Mé?Ly%%lﬁWsr‘FMe?E%tI’%’%I Pﬁ@A?&%%‘%HreRr ‘i%é

At&¥al Glu Thr Ala Lys Lys

Eet Lys Ala Lys Gly Tyr Act Set

040 Glu
401845

Gly 4RA8504 8504860 Glvetypdyr Ryt SarGiy G AssRroadu Rsn ¢t Arg
Viad'Mdal 186518701875 506FAr Ser Gin Ser Pro T§£&Fal Val Val Ala Thr

Asn Ala lie Glu 188018851890 Ser i
iposbsLs
IIe er Set Lys Met Pro the 1910,19151920 WO
G1u 2605/ 1412 QR GIAE P20 0h£005877 631108s| leabThr GhrLetd y¥eArg Met
Alaogal Thr lle Gly Glu GW1@2519301935 5 Aia @P’M\/Iy Arg Gly Arg Val

Al\ggtsgiglﬂ@lu Thr

Arg\}ﬂal al s hrBly ]ft%‘é

Pro

Asp

Lys

Ala

Ile

Gly

Glu

Ala

Gly

Thr

Ser

Leu

Phei%%ﬁggg‘val

Gly Ile Thr Tyvr Ala Ser Tyr

1730

Liyvs
1745

Glu
1760

Tle
1775

Thr
1730

Glu
1805

Ser
1820

Met
1835

Val
1850

Tyr
1865

Sexr
1880

Gly
1895

Livs
1910

Leu Arg
Tyr His
His Arg
Pro Ala
3lu Phe
Glu Tyr
Liys Gly
Glu Thr
Tyr Tyr
Gln Ser
val Thr

Cys Glu

s Pro

t L8 As

Alas

Cys

Fhe

Gly

Ile

Leu

Asn

Ala

Ser

Pro

Leu

Liys

ala

Ala

Ala

Thy

Ala

Asp

Met

Lys

Gly

Pro

Arg

g b—hsef:y

1735

Met
1750

Thr
1765

Glu
1780

Val
1785

Pro
1810

Tle
1825

Leu
1840

Lys
1855

Glu
1870

val
1885

AsBp
1960

val
1915

Val

Pro

Asn

Thr

Glu

‘Ala

Val

Asn

Val

Leu

aArg

%401

Val

i

Thr Let

Leu

LYS Cysde

185510 1’9

Gly Tyr Fhe Cys Gln

Glu

Glu

Leu

Thr

val

Gly

Pha

“Liys

Pro

Val

Asp

Ile

Tyx
Gin
Arg
Thr
Meb
Leu
Ala
Ala
Glu
Ala
Thr

Ser

Ser

val

Gly

Lys

Lys

Pro

Lys

Asn

Thr

Val

Ser

grPro Asp,Let Asp Thr
in JLys Arg Val Arg

1740

Tyr
1755

Ala
1770

Val
1785

Gln
1800

Gly
1815

Ile
1830

Thr
1845

Gly
1860

Leu
1875

AST
1880

Val
1903
Lys
1920

Jeu Pro

Ile Phe
Tle Ile
Ala Met
Liys His
Giu Asp
Pro Thr
Arg Asn
Tyr Asn
Arg Val
Ala Ile
Asp Thr

Met Pro

Gin

Leu

Gly

Pro

Lien

Glu

Melt

Sexr

val

Glu

Gly

Phe
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AspV/EPG|yLRSpELEPAS PR

Asp Let Leu Gin Ala Gin Avg Tyr Gly lle Glu Asp Gly lle Asn

197019751980 Val Tin- Lys Ser the Arg Glu Met Asn Tyr Asp Tsp Ser Leu
Tyr 15198519901995 Glu Glu Asp Ser Len Met lle Thr Gin Len Glu Vtl

Len Asn Asa 200020052010 20 Len Len lle Set Gin Asp Len Pro Ala Ala
Vighlavgsy ShgHe Met 201520202025 Ala Arg Tin- Asp His Pro edu/E¥gnéeoss77
Gin Let Ala Tyr Asn Ser 203020352340325 Tyr Glu Asn Gin lle Pro Val

Len Phe Pro Lys lle Lys Asn Gly 204520502055 Gin Val Thr Asp Ser Tyr

Gin Asn Tyr Thr Tyr Len Asn Ala Arg 30206020652070 Lys Len Gly Glu

r1§0;Valbro.AlarLyr Val TyrAladin, GinAaspd0 7520802985135 @l Asp

\Y,
LegAla Val Asp Len Lenfg3oMet Asp TLy Pro AgpFro 209020952100
Gly Asn Gin Gin Val Val Gin Thr Gly Avg Ala Len Lys Gin Val

A0 S052 AR 21S SOVTAEGIVaren ¥, 4% Kot éﬂﬁ%ﬁé"' ISEEPEENTE Ala
r

L&A%Phe 212021252130 G Tyr Val Gly Tyr Gin en Ser Lys Arg His

Tﬁjlg\fgro Met 4521332402145 llg-Firmapsptieriy Aip LemGliAspyHis Arg

Lensgin Asp Thr 2150215522860 50 Thr His Len GREPhe Ala Pro Asn Ala
lle Avg Tin- Asp Gly Li;';s216521702175 Asp Ser Glu Le Glu Len Ala

L
2185 51863160%8 S%QKB &tVAl Asp
Tyr St Lys Gin Gly Met g}? Phe lle 2195220022\?23%0

va12905/11.1 204 RCMEPRADTOOSIET 641 Gt ysspalfin Al GleuLgsval Arg

AspsSet Gin Ser Thr Lys G#8®221022152220 5 GI¥4%n Gin Thr lle Lys Gin

Tyr Val Asp Lys Phe lle Gin Set 222522302235 T e%_i Asn,Lys Gin
LG e HEPARGTYIGI T Jip ﬁﬂrz‘isﬁbifES%‘élﬁz‘?ﬂov%l H%TrirrhA aLeu

197 PYs Ser Len Ala Ala Arg Len (fly His 225522602265

ILeu Leu Ile Ser.Glu Asp Leu FPro Ala Ala Val Lys

Ala

Glu

vs

Glu

Gly

Thr

Gly

Ile

Thi

Asp

Val

2015

Arg
2030
Glu
2045

val
2060

Leu
2075

Asp
2090

Asn
2105

Gly
2120

Tyy
2135

Thr
21506
His
2165

Sexr
2180

Asp
2195

Thr
Asn
Thr
Gly
Leu
Gln
Leu
Val
Asp
Leu
Glu

Ala

Asp

Gln

Asp

Glu

Ala

Gln

Ser

Gly

Ile

Gln

Leu

Leu

His

Ile

Ser

Asp

Val

val

Phe

Lys

Val

Pro

Bro

Val

Asp

val

Ala

Gln

Thr

Ala

Glu

Asp

2020

Glu
2035

val
2050

Glu
2065

Pro
2080

Leu
2085

Glu
2110

Glu
2125

Thr
2140

Leu
2155

Pro
2170

Lieu
21835

Tyr
2200

Pro

Leu

ASn

Ala

Leu

Thr

Asn

Leu

Glu

Asn

Ala

Ser

Ile

Phe

Tyx

Tyr

Gly

Gln

Pro

Thr

val

Mel

Gly Arg

ala

Ser

Asp

Ala

Val

Lys

Leu

Lys

His

Ile

Gly

Gln

Leu

Lys

Tyx

Ty

Asp

Ala

Lien

Arg

Arg

Asp

Gly

2025°

Ala
2040

Ile

2055

Leu
2070

Ala
2085

Trp
2100

Leu
2115

Tle
2130
His
2145

Leu
2160

Thr
2175

Lieu
2190

Met
2205

Asn Ile Met

Ty

Lys

Asn

Thx

Pro

Lys

Ala

Ile

Glu

Asp

Asp

Lys

Asn
Asn
Ala
Glu
Asp
Gln
Leu
P?o
Asp
Gly
Lys

Fhe

Ser
Gly
Arg
Asp
Pro
val
Phe
Metl
Thr

Lys

Tle
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Glu Thr Ala Phe Ala Thr Len Val Val Lys Trp Len Ala Phe Gly
15227022752280 Gly Gin Thr Val Ser Ala His lie Lys Gin Val Ala Val As
Len 228522902295 20 Val Val Tyr Tyr lle lle Asn Lys Pro Ser Phe Pro
-Gly Asp Thr 230023052310 Gin Thr Gin Gin Gin Gly Arg Arg Phe Val Ala
W 16689:10h6: lle 231523202325 25 Ser Ala Len Ala Thr Tyr Tieivprleysio0s5377
Thr Trp Asn Tyr Asn Asn 2330233523%0 Len Gin Arg Val Val Gin Pro Ala
Len Ala Tyr Len Pro Tyr Ala 30234523502355 Thr Ser Ala Len Lys Len
Phe Thr Pro 'Mr Arg Len Gin Ser Val 236023652370 35 Val lle Len Ser
Ly539 :Jh EAle Ty Ly, THe T Wk ernSgt Als Ase:2 31523802385 LGyl y's Set
@ly Len Len Gly Thr£3hslle Set Ala Ala 239023862400 40 Met Gin Its
Len Asn Gin Asn Pro lle Ser Val Gly lle Set Val 240524102415 Met Len
GlyGlpwalGly T BéAlyAIS s Ash Kia I@Elﬁ@egﬁégﬁ(ﬁﬂgzﬁ% Ser
GH%Bin Lys Arg Thr Len L&A Met Lys Val Pits Val Tya Asn 243524402445
LenDBRNedENASEGIn Alg Al ThnAspiGlukempaldiys GisAsaPeay
245024552460 Gin Lys lig2ids Net Ala Len Pits GiekAfa Val Gin Thr lle Gly
246524702475 55 Asn Pro Len Arg Len lle Tyr HIS Len Tyr Gly Val Tyr
Vangﬁ § y<roU G 35D 4B0° WK é@@%/fﬂ’zéiﬁ }t%sﬁjigil 65103 Gly
Bin Ala Lys Gin Len Afa Glu Lys Thr Ala Gly Arg Asn 249525002505
c1uOheN Rhg HakleiklledNet8he fain #a Rhe Gy Lol eaielyiddetly
2519025152520 Asp Ser GaVBly Lys lle Arg Asn 1Z@8%Eer Gly Asn Tyr lle
Len 252525302535 10 Asp Len Jle Phe Asn LeF S A%?i_ Le Asn Lys
GlYGﬂ‘%lLerTIES/SVEMW%&%?S?% ongll_ AXPATEN'E ﬁiﬁgla Ata Bro Len
ys Asp Trp 15255525602565

val val Tyr Tyr Ile Ile Asn Lys Pro Ser FPhe Pro: .-3ly Asp Thr
2300 2305 2310

Glu Thr Cln Gln Glu Gly Arg Arg Phe Val Ala Ser Leu Phe Ile
2315 2320 2325

Ger Ala bDeu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn Asn
2330 2335 2340

Leu Gln Arg Val val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr Ala
2345 2350 2355

Thr Ser Ala hLeu Lys Leu Phe Thr Pro Thr Arg Leu Glu Ser val
2360 2365 2370 .

val Ile Leu Ser Ser Thr Ile Tyr Lys Thr Tyr Leu Ser Ile Arg
2375 2380 2385

Lys Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile Ser Ala Ala
2380 2395 2400

Met Glu 7Tle Leu Asn Gln Asn Pro Ile Ser Vel Gly Ile Ser Val
2405 2410 2415

Met Leu Gly Val Gly Ala Ile Ala Als His Asn Ala Tle Glu Ser
2420 : 2425 2430

Ser Glu Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys Asn
2435 2440 2445

Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys "Glu Asn Pro
2450 2455 2460 '

Glu Lys Ile Ile Met Ala Leu Phe Glu Ala Val Gln Thr Ile Gly
2465 2470 2475

Asn Pro Leu Arg Leu Jle Tyr His Leu Tyr Gly val Tyr Tyr Lys
2480 2485 2490



Thr Pro Ser Asp Glu Arg lle .Ser Len Pro His Asia Asn Tyr Len
257025752580 20 Arg Val Glu Thr Arg Cys Pro Cys Gly Tyr Gin Net Lys
Ala lle 258525902595-- Lys Asn Val Ala Gly Lys Len Thr Lys Val Gin Gin
Lys Gly Ser 260026052610 25 Phe Len Cys Arg Asn Arg Len 26152620
Wal JhspsePhe Tyr Asp Asp 3026302635 Ala Arg Len Gin GiyRERR2Gp4(005377
26452650 35 Ala Lys Len Asp Tyr #&%3Asn 26602665 Gly Arg Gly Pro Pro
Asn Phe Lys 2625 Asn Len lle Gin Val Lys Pro Val 2640 Asp Len Tyr Tyr
Lys Gly Val Thr 2655 Gly Lys Val Len Len Ala Thr Asn 2670 Lys Trp Gin
GLy\VErASBIMi S MalrEe T en Tilr AyALEAWVEYEyETY %7%@86’2%8%530 His
TH#%ly lle Gly Phe Lys GRPAla Tyr Len Gly Asp ArgPro 269026952700
LeupﬁpeHi§h§i%é§&i-@@&é/@lPﬁ§p A& Asp Grs AdauT hedle Tha lysdlet
240527102715 An Ser VatGin Phe Len Lys Net £§80Lys Gly Cys Ala Phe
Thr 272027252730 50 Tyr Asp Len Thr lle Ser ken Len Val Arg Len lle
AspcﬁaxLeﬁl‘Va‘F-’ZY/Stﬁr??Eé?%; ié‘ﬁ/&ﬂ%ﬁ%rﬂ%rﬁgg S AGSGI e Pro
TW?/aI Thy Val 275027 60 55 Thr Thr Tip Len Ala Tyr Ser Phe Val
AspprﬁhGiﬁléspnleeﬂsg’lia{hrﬂaz65ﬂ7 024705eWEEn Lys ©Gly Leu Lys
2005/111201PCT/EP20058/095377 66/103 lle Lyg$®® Val Len Gly Gin Lys

Val lle Pro Glu Pro Pro Glu 278027852790 5 Gluglé?:n %erSLAan quQpPro Thr
LS\ Rerk PalCHr T GIR TRF270526002805 S5gs T ©

Thr Pro Ser Asp Glu Arg Ile "Ser Leu Pro His Asn Asn Tyr Leu
2570 2575 2580

Arg Vai Glu Thy Arg Cys Pro Cys Gly Tyr Giu Met Lys Ala Ile
2585 25980 2585~

Lys Asn Val Ala Gly Lys Leu Thyr Lys val Glu Glu Lys Gly Ser
2600 ' 2605 2610

Phe Leu Cys Arg Asn Arg Leu Gly Arg Gly Pro ¥rc Asn Phe Lys
2615 2620 2625

val Thr Lys Phe Tyr Asp Asp Asn Leu Tle Glu Val Lys Pro Val
2630 2635 2640

Ala Arg Leu Glu Gly Glin Val: Asp Leu Tyr Tyr Lys Gly Val Thr
2645 2650 2655

Ala Lys DLeu Asp Tyr Asn Asn Gly Lys Val Leu Leu Ala Thr Asn _
2660 2665 2670

Lyvs Trp Glu Val Asp Hig Ala Fhe Leu Thr Arg Leu Val Lys Lys
2675 2680 2685

His Thr Cly Ile Gly Phe'bys Gly Ala Tyr Leu Gly Asp Arg Pro
2690 ' 2695 2700

Asp His Gln Asp Leu Val Asp Arg Asp Cys Ala Thr Ile Thr Lys
- 2705 2710 2715

Asn Ser Val Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe Thr
2720 2725 2730

Tvyr Asp Leu Thr Ile Ser Asn Leu Val Arg Leu Ile Glu Leu Val
2735 2740 2745 -

His Tiws Asn Asn Leu Gln Glu Axg Glu Ile Pro Thr val Thr Val
2750 2755 2760

Thr Thr Trp Leu Ala Tyr Ser Phe Val Asn Glu Asp Leu Gly Thr
2765 2770 2775



Ala lle Thr lle Thr Gly Glu Ala Glu Val Net Thr Thr Gly lle 281028152820

10 Thr Pro Val Val Gin Met Lys Giu Gin Pro Gin Leu Asp His Gin

282528302835 Ser Thr Thr Len Lys Val Gly Len Lys Gin (fly Gin Tyr Pro

(fly 15284028452850 Pro Gly Val Asn Pro Asn His -Len Ala Gin Val lle -

WABIGIT 1298 285528602865 20 Asp Asp Arg Pro Phe Val LESTIETRI®BRPS77

Asn Lys Gly Ser Thr 287028752886*%ser Asn Arg Ala Arg Thr Ala Lys

Asn lle Arg Leu Tyr Lys Gly 288528902895 25 Asia Asn Pro Arg Gin lle

Arg Asp Len Met Ser Gin Gly Arg lle 290029052910 Lgn Thr V?léla Len
Ile Lys GF?FEeYﬁAsbePrﬁléirg 1R & LeR 3%%5%[29 925 Val Asp Tyr

BY&%ly Thr Phe Len Asia Arg Gin Ala Len Glu Ala 293029352940 35 Len
clu £6h LenGlydbysRralle s Argal ysrbhrdhrikr fla Met294529862955

ke gsrg Arg Leu lle Gin P28®in Val Gin Gin Glu L39Pro Asp

296029652970 40.. Tip Phe Gjn Ala. Gin Gin, ProL.en Phe Len GinpAla Lys
ala IE%irFE@?%%fQ%%YAgﬁﬁsA& Teh y‘r]%isqﬁ?‘e:nf@pa Ser \?al Asp Sex -

€ 1Ys Ser 45299029953000 Lys Ala Lys Gin Len Gly Ala Thr Asp Asia
hr BRbLYgHenal bys 3285:36108045:30 Ghe \EGhew|aPAry Hisy FyR Thr
Mezlys Len Ser Ser Tip28éf 302030253030 Thr4&i? Val Thr Lys Lys Gin
Met Ser Len Ala Prq Len Phe Gin 30353040304 in. en Lys
%%éo%a@ey%eﬁyg& N A T e
. /111201PCT/EP2005/005377 67/103 His Met Val Ser Ala Tyr Gin
Pro lay AleGindapAsmFnpiGhu Fre385538030758 de Pty BYs 1§ Val Tyr
esGly Thr lle Pro Ala A8fArg lieu 308030853098 Rys Ile His Pro Tyr Glu
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Asp élséiaTyQ?uPlfgs&%u\;‘e}is ]9@'3 L%HEV§E§08§§']1@13%9§ NGly Ser Thr

Ser

Leu

Val

Leu

Ile

Trp

Asn

Lys

Glu

Glu

2876

Asn
2885

Asn
2900

Thr
2915

Asp
2830

Ser
2845

Arg
2860

Phe
2975

Asp
2990

Ala
3005

Val
3020

Glin
3035

Leu
3050

Arg

Pro

val

Tyx

Leu

Arg

Gln

Leu

Lys

Gly

val

Leu

Ala

Arg

Ala

Lys

Gly

Leu

Ala

Glu

Ala

Leu

Axg
Glu
Leu
Gly
Lys
Iie
élu
His

Leu

Lys

Lys

Thr

Ile

Lys

Thr

Pro

Glu

Glu‘

Leu
Gly
Thx
Lys

Cys

2875

Ala Lys Asn Ile

2890

Arg
2905

Glu
2920

Phe
2935

Ile
2550

Pro
2965

Pro
2880

Ile
2955

Ala
3010

Tyr
3025

Gln
3040

‘Pro
3055

Asp
Leu
Leu
Lys
Glu
Léu
Gly

Thr

Thx

Met

Pro

Lieu

AsD

Asn

val

Phe

Ser

Met

Ser

Cys

juz=3

Pro

Arg

Lys

Glu

Leu

val

Asn

Lys

Leu

Ser

Arg

Ser

Glu

Glu

Thr

Glu

Glu

Asp

Thr

Leu

Ala

Lys

2880

Leu
2885

Gln
2910

Lieu
2925

Ala

2940

Thr
2955

Glu
2970

Ala
2985

Ser
3000

Liys
3015

Ser
3030

Pro
3045

Ile
3060

Tyr
Gly
Lys
Leu
Thr
Ireu
iys
Ile
Ile
Ser
Leu

Ser

Lys

Arg

Glu_

Glu

Ala

Pro

Ile

Lys

Val

Trp

Phe

Lys

Gly

Ile

Déu

Ala

Meb

Asp'

Gin

Ser

Lys

Ser

Glu

Gly
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10 Glu Val Glu Ser Ser Arg Ala Thr Ala Lys Glu Ser lle lle Arg
311031153120 Glu His Asn Thr Trp lle lieu Arg Lys Val Arg His Glu Gly
Asn 15312531303135 lieu Arg Thr Lys Ser Net lle Asn Pro Gly Lys lle Ser
Asp Gin 314031453150 20 lieu Cys Arg Asp Gly His Lys Arg Asn lle Tyr
ASH Jars/1l8 e 315531603165- Gly Ser Thr Met Ala Ser Ala Gly-Hig#bashiads77
Glu Lys lieu Pro 317031753180 25 s%ae¥hl Arg Ala Gin Thr Asp Thr Thr
Ser Phe His Gin Ala lle 318531903195 Arg Glu Lys lle Asp Lys Thr Glu
Asn Lys Gin Thr Pro Glu Leu 30320032053210 His Glu Glu lieu Met Lys
Hidaddthe vagp days diesl feys e P ra.tiu 8241 53226322535 ey Lot GlboSer
Ty&0A8p Glu Val Ser Trp Gl@%8in Leu G u Ala 323082353240 Gly lle Asn
Arg Lys Gly Ala Ala Gly Tyr lieu Glu Ser Lys Asn 324532503255 40 lle Gly
e TR, B T eSS BT Qe e SR AEE I T e
Lys Asp lieu Arg Lys Gly Lys Lys lle Arg Tyr Tyr Glu Thr 45327532803285
LyAlatke Prcs LyscAspxGiad yslArgikspiéal Ses Asp Asp TP Glueu val
329832953300 50 Ala Gly3&Hd ['he Val Asp Glu Ly&'£§s Pro Arg Val lle
Gin Tyr 330533103315 Pro, Asp Ala Lys Val Len Ala.Jle Thr Lys Val
GluM%ﬁyr%ﬁs%?Z §§2]%§%£%§DWI%~ \%aL%% %%gﬁygiéﬁo%%l \-152?' e Pro Gly
Tyr Glu Gly Lys 333533403345 WO 2005/111201PCT/EP2005/005377
GLegHH3 T Phoy LererAdsAspule Pite 1asn Vak Wal | B y§1GisHrprasp
334683553360 5 Ser Phe&i? Asp Pro Val Ala VaP S Phe Asp Thr Lys
1 PAIPA65337035 73 A TGN Ma) Ty SehAsg Aspen lebien Il
Lys Asp lle 33803385339Q:14@ Gin Lys Tyr Tyr Pheilsys Arg Set lle His Lys

Phe Len Asp Thr _
Leu Cys Arg Asp Gly His Lys Arg 2sn Ile Tyr Asn Lys Ile Ile
3155 3160 3165~

Gly Ser Thr Met Ala Ser aAla Gly Ile Arg Leu Glu Lys Leu Pro
3170 3175 - 3180

Val val Arg Ala Gln Thr Asp Thr Thr Ser Phe His Gln Ala Ile
3185 3190 3155

Arg Glu Lys Tle 2sp Lys Thr  Glu Asn Lys Gln Thr Pro Glu Leun
3200 3205 3210

His Glu Glu Leu Met Lys Val FPhe Asp Cys Leu Lys Ile Pro Glu
3215 3220 3225

Leu Lys Glu Ser Tyr Asp Glu Val Ser Trp Glu Gln Leu Glu Ala
32390 3235 3240

Gly Ile Asn Arg Lys Gly Ala Ala Gly Tyr Leu Glu Ser Lys Asn
3245 3250 3255

Ile Gly @Glu Val Leu Asp Thr Glu Lys His Ile Val &lu Gln Leu
3260 _ 3265 3270

Ile Lys Asp Leu Arg Lys Gly Liys Lys Ile Arg Tyvr Tyr Glu Thr
3278 3280 3285

Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp AsprTrp Glu
3280 3295 3300

Ala Gly @Glu Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr
3305 3310 3315

Pro Asp Ala Lys Val Arg Leu Ala Ile Thr Lys Val Wet Tyy Lys
" 3320 3325 3330

Trp Val Lys Gln Lys Pro Val Val Ile Pro Gly Tyvr Glu Gly Lys
3335 3340 3345



339534003405 lle Thr Gin His Met Val Gin Val Pro Val lle Thr Ala Asp (fly
15341034153420 Gin Val Tyr lle Arg Asn Gly Gin Arg Gly Ser Gly Gin Pro
As9. 342534303435 20 Thr Ser Ala Gly Asn Ser Met Lou Asn Val Len Thr
Met lie Tyr 344034453450 Ala Phe Cys Lys Set Thr Gly lle Pro Tyr Arg
Glp RieySewArg 345534603465 Val Ala Arg lle His Val Cys GlyrAsnabspess77
Gly Phe Len lle Thr 347034753480581#3Arg Gly Len Gly Lou Lys Phe Set
Gin Lys Gly Met Gin lle 30348534903495 Len His Gin Ala Gly Lys Pro Gin
Lys lle Thr Gin Gly Asp Lys 350035053510 35 Met Lys Val Ala Tyr Arg
Thr Bhe GireAspdersin Ple Bys SerHig352535293575 THuPFsRVAFPro Val
A¥EpTrp Ala Asp Asn Thr33&P Ser Tyr Met 353035355540 40 Ala Gly Arg
Ser Thr Ala Thr |le ys,Me I A 38503035 Asp
Ser%rﬁge‘%%& u%?g%%%%%ﬁ%é%ﬁ%nﬁggs%xg%aigggeo%gﬁwo
Val Ala Phe Ser Phe Len Len Met Tyr Ser Trp Asn Pro Val Val
Asp 3B¥536803685 BIAFGARFYe &5 Len Meh VarLEHSer EidBhé Fro Gin
R38Rt 350035953600 Pro*8et Lys Asn Thr lle TyFTyr Tyr Gin Gly Asp
Glngos”ea@'ra 260536103615 55 Ala. Ty A GinyNabile GlelyssGimrken Cys
|§9I5en Lys"Arg 362036223630 WO 20051111200BCT/EP2005/005377
' 69/103 Thr Gly Phe Gin Lys Leu Ala Gly Len Asn Len Sex- Met Thr Thr
112363536403645 BateladhFie TVrAr B3R R ﬁi‘res?g%ys"#?g@uﬁ%é’ein Ala
385636553660 Cys Val Cftifle Gly Lys Mg Gin Gly“Thr Trp Len Val Asn
c1uA12:366D36/036 75 I AR Argshente Ale, Glyd ya Fhrdsly bys REe. Tyr lle
PrgxSer 368036853690 Tdw3Gly Val Thr Leu Len 8lgays His Tyr Gin Gin

lle Asn Len 15369537003705 .
Thr Ser Ala Gly Asn Ser Met ©Leu Asn Val Leu Thr Met Ile Tyr -

3440 3445 3450

Ala Phe Cys Lys Ser Thr Gly Ile Pro Tyr Arg Gly Phe Ser Arg
3455 3460 3465

val Ala Arg Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr
3470 3475 3480

Glu Arg Gly Leu Gly Leu Lys Phe Ser Glu Lys Gly Met Gln Ile
3485 3490 3495

Leu His Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Lys
3500 3505 3510

 Mebt Lys Val Ala Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser His
3515 3520 ‘ 3525

Thy Pro Val Pro Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr Met
3530 3535 3540

Ala Gly Arg Ser Thr Ala Thr Ile Leu Ala lys Met Ala Thr Arg
- 3545 3550 3555

Leu Asp Ser Ser Gly Glu Arg Gly Ser Thr Ala Tyr Glu Lys Ala
3560 3565 . 3570

val Ala Phe Ser Phe Leu Leu Met Tyr Ser Tyrp Asn Pro Val val
3575 3580 358%

Arg Arg Ile Cys Leu Leu Val Leu Ser ¢ln Phe Pro Glu Ile Ser
3590 3585 3600

Pro Ser Lys Asn Thr Ile Tyr Tyxr Tyr Gin Gly Asp Pro Tle Ala
3605 3610 3615

ala Tyr Arg Glu Val Ile Gly Lys Gln Leu Cys Glu Leu Lys Arg
3620 3625 3630
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Thr

Leu

Cys

Asp

Thyr

Lys

Lys

Lys Gin Lys Ala Ala Gin Pro Pro lle Gin Gly Val Asp Arg Tyr
371037153720 20 Lys Len Gly Pro lle Val Asn Val lle Len Arg Arg Len
Arg Val 372537303735 Met Len Met Thr Val Ala Sex- Gly Sex- TrP
37403745 25 <210> 9 <211> 3913 <212> PRT 30 <213> Artificial
SR9NRRLS HIME-C BVDV-Sequence <400> 9 Met Gin Len Phgm@%nddabss77
Gin Len Len Tyr Lys Thr Tyr Lys Géwydeys 35 151015 Pro Ala. Gly Val Val
Gin Pro Val Tyr Asp Val Asn Gly Mg Pro Len 202530 40 Phe Gly Gin Sex-
Sex- Asp j,en His Pro Gin Sex- Thr Len Lys Len Pro 354045 His Gin Arg
Gly Sex= AlaAspdledewThr Asp Ada Augh Send ea:Pres505860 g Lys Gly
AspsCys Mg Arg Gly Asaédal Tyr Gly Pro Val Sé@4&ly 65707580 lle Tyr
lle Lys Pro Gly Pro lle Tyr Tyr Gin Asp_Tyr Val Gly Prq.50859095 Val Tyr
B Al AEPrI TNt En CV5 ATy 5:% &ﬁgs%g"v‘g@e? %:‘i/s% %o%%%llo 55
EARThr Thr Mg Arg Val Gly Mg Val Thr Gly Ser Asp Gly Lys Len
+45120125: WE 2005/ 1442 0 6PC THPZRO A0 T3 702108sTyrHis lle Tyr
HeaBys lle Asp (fly Cys B T9eu Lieu Lys Arg Ala®$38135140 Thr Arg Asn
Gin Pro Gin Val Leu Lys Ti | Tyr Asn Ar. sn.150 Cys Pro
%@Jﬁ‘@lfh}r”saeﬁ s?égg ﬁﬁ é?ﬁ’ é’ &SS%EL%yI}Q\% %52%%175 10

r Ser Lys Lys Gin Pro Lys Pro Asp Arg lle Glu Lys Gly Lys Net
&8P 18ROy s.de Aler Ryl yavG | HIENTBindlys Gy 1 3= Th#Arg Pro
P§65195200205 15 Asp ATA%Thr Ile Val Val Gin Gi{*Val Lys Tyr Gin Val Lys
Lys Lys 210215220.Gly Lys Val A yaAsy Ehr Gig A Len Tyr
Eg%{éﬁ Ty8 %&5353 °g4§c/3s&r?“§/|§¥lé roé Iéfdg%u Se? ArEBL%ys Lieu
Gin Lys Ala Lieu Lieu Ala :
Leu Gly Pro Ile Val aAsn Val Ile Leu Arg Arg Leu Arg Val

3725 3730 3735 -
Met Leu Met Thr Val Ala Ser Gly Ser Trp
3740 3745
<210> &
<211> 3913
<212> PRP

«213> Artificial sequence:XIKE-C BVIN-Sequence

<400> §

Met

1

Pro

Phe

His

Arg

65

Ile

val

Glu

Glu Leu Phe Ser Asn Glu Leu Leu Tyr Lvs Thr Tyr Lys Gln Lys
5 16 15 :

Ala Gly Val Val Glu Pro Val Tyr Asp Val Asn Gly Arg Pro Leu
20 25 30

Gly Glu Ser Ser Asp Leu His Pro Gln Ser Thr Leu Liys Leu Pro
) 35 40 45

Gln Arg Gly Ser Ala Asn Ile Leu Thr Asn Ala Arg Sexr Leu Pro
50 55 60

Lys Gly Asp Cys Arg Arg Gly Asn val Tyr Gly Pro Val Ser Gly
70 75 80 .

Tyr Ile Lys Pro Gly Pro Ile Tyr Tyx Giln Asp Tyr Val Gly Pro

85 ga 95

Tyr His Arg Ala Pxo Leu Glu Leu Cys Arg Glu hla Ser Met Cys
100 ' 105 110

Thr Thr Arg Arg Val Gly Arg Val Thr Gly Ser Asp Gly Lys Leu
115 120 125



245250255 25 Tip Ala lle Len Ala Ala Val Len Lieu Gin Lieu Val Thr Gly

Gin Asn 260265270 lle Thr Gin Tip Asn Leu Met Asp Asn Gly Thr Gin Gly

lle Gin Gin 275280285 30 Ala Met The Lieu Arg Gly Val Asn Arg Ser Len

Len Gly lle Tip Pro 290295300 Gin Lys lle Cys Thr Gly Val Pro Thr His

lven BB/ Thedsp Tyr Gin 35305310315320 Len Lys Gin lle VG lyigwt/005377

Net Asp Ala Ser Gin Lys Thr Asn Ty#885330335 40 Thr Cys Cys Arg Len

Gin Arg His Gin Tip Asn Lys His (fly Tip Cys 340345350 Asn Tip The His
ryr 8 Gl Prevtiprile TR LereMebAshyl gesThi &ie85586(a65 KBz ABIRASN

liza Thr Gin Gly Gin. P¥d3.en Arg Gin Cys Ald4Pal Thr Cys 370375380

Arg Tyr Asp Lys Gin Thr Gin Len Asn lle th}é: n_Alg_Ar
’f‘g 5‘638@%*9&%‘5 00 &g nyig 'I'Tﬁ?uTﬁ'Prie%?r%a ly ;%L ﬁs%?sgé%s%;g Asn
Pile Ser Pile 405410415 55 Ala G y Val lle Len Asp Gly Pro Cys Asn Pile
ovs s falSery/ abGimd2@425430 SAORQ0811 62015 THEP 2805405377
71/103 Asp ValsEen Phe Lys Gin His¥8p Cys Gly Asn Met EéR Gin Gin
Thr 435440445 Ala lle Gin Len Leu r,AS in Gly
e R A A IGEY VGl Thikis b s Thr i T e Ghrtys G
Len Gly lle 465470475480 10 Len Gly Lys Lys Len Gin Asn Lys Set Lys
Lys AtpeTapL hecGly AlaiMigH853490495 Akp ARASEYPIBTTYPEYFElRFR Gin
Arg Ligslle Gly Tyr Val Tip 9505510 15 Tyr Thr A% Asn Cys Thr Pro
Ala Cys Len Pro.Arg Asia Thy Arg_He 5¢B; N Gl Rrefalyi Lys Phe
Asp ;g% %FA%%A?S%E%%%%%E "‘ﬁue ﬁeﬂﬁsz 53635540 ﬁiluos G% Ml'éx Gly
Gly His Len Ser Gin Phe Val Len Len Seat Len Val 545550555560 25 Val

Gly Ligr Sel AsyPle AlaPPeGThE N 2ser&ly| ﬁéurWEeﬁi‘@af‘S’B%B‘ﬁB?S
225 230 235 e 40

Asn Lya Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala
245 250 255

Trp 2la Ile Leu Ala Ala Val Leu Leu Gin Leu Val Thr Gly Glu Asn
260 265 270

Ile Thr Gin Trp Asn Leu Met Asp Asn Gly Thr Glu Gly Ile Gln Gln
275 280 285

Ala Meb Phe Leu Arg Gly Val Asn Arg Ser Leu Leu Gly Ile Trp Pro
280 295 300

Giu Lys Ile Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Tyr Glu
305 ' 310 315 320

Leu DLys Glu Ile Val Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr
325 330 335

Thr Cys Cys Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys
340 345 350

Bsn Trp Phe His Ile Glu Pro Trp Ile Trp Leu Met Asn Lys Thr Gla
355 360 _ 365

Asn Asn Lreu Thr Glu Gly Gln Pro Leu Arg Glu Cys Ala Val Thr Cys
370 375 380

Arg Tyr Asp Lys Glu Thr Glu Leu Asn Ile Val Thr Gln Ala Arg Asp
385 390 395 400

Arg Pro Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys ksn Phe Ser Fhe
405 410 415

Ala Gly Val Ile Leu Asp Gly Pro Cys Asn FPhe Lys Val Ser Val Glu
420 425 430
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Len His Phe Ala lle Pro Gin Seat His Val Asp Val Asp Thr Cys Asp
580585590 30 Lys Asn Gin Len Asia Len Tim Val Ala Thr That Val Ala Gin
Val lle 595600605 Pro Gly Thr Val Tip Asn Len Gly Lys Tyr Val Cys lle
Arg Pro Asp 35610615620 Tip Tip Pro Tyr Gin Thr Thr Thr Val Phe Val lle
WinGinAmGly 625630635640 40 Gin Val lle Lys Len MBERGF2RA§/ W77
lle Arg Asp Len That Arg lle 645658885 Tip Asia Ala Ala Thr Tilt Thr Ala
Pile Len lle Pile Len Val Lys Ala 660665670 45 Len Arg Gly Gin Len lle
asp Qi Gl eud e JipkeniMetdrermte Fliy 6%5688685°CI¢1MaCEm By Phe
Pro Gin=Cys Lys Gin Gly Pilé4@in Tyr Ala lle 50693685700 Ser Lys Asp
Arg Lys Met Gly Len Len Gly_Pro Gin Set lL.en t 715420 55
alaTHeTiHNiE ?yr&ﬁriéis%ﬁs%ﬁéﬂ%f%é&%%%é&fb\?afzﬁi%gl g
30735 WO 2005/111201PCT/EP20051005377 72/103 Trp Cys Glu
val GHALYEASD 4 a4 yselletieuthys Mat Gys Bhy LipesGRey 46748750 Eu Arg
465Tyr Len Val Ala Vakffis Glu Arg Ala lieu S&t°rhr Set Ala 5755760765 Gin
Phe Met Gin lle Ser. Asp Gly. Thr lle Gl Hle ASp AVO #AS780
Le“l@?&léﬁ’ﬁr&%sﬁ%sg 1?5>’h%s(x§iri1’ Shé %Iw %ﬁciss%%%éys Agg &et Lys Pro
785790795800 Val lle Lys Gly Lys Phe Asn Ala Set Leu Len Asn Gly Pro
al2MaPle:S0R810815:46 Gin Mt PALCYSP GG RATIThSly T 1le
Gin Cys ThPfieu 820825%30- Ala Asn Gin Asp Thr lieu Asp Thr
Thr Val lle Arg Thr Tyr. 2 845 _are HimThsPro-Pha.&in
TYfA’FﬁrAaiy%S‘?grp'éy?{%"rﬁﬁ%?icgﬁj%%%%ﬂe 85085595 Gly Glu Asp.lle Tyr
Gin Cys lle Len Gly Gly Asn Trp Thr Cys lle 865870875880 Thr GI% Asp

11eHis SetrArglieuty PhspalyTrro M%_lméwé‘q?gy%lé’sé’éﬁ Kiip
530 535 W

Uis Glu Met Gly Gly His Leu Ser @lu Phe Val Leu Leu Ser Leu Val
545 550 555 560

val Leu Ser Asp Phe Ala Pro Glu Thr Ala Ser Val Ile Tyr Leu Val'
565 570 575

Leﬁ His Phe Ala Ile Pro Gln Ser His Val Asp Val Asp Thr Cys Asp
580 585 590

Lys Asn Gln Deu Asn Leu Thr Val Ala Thr Thr Val Ala Glu val Ile
595 600 ‘ 605

Pro Gly Thr val Trp Asn Leu Gly Lys Tyr Val Cys Ile Arg Pro Asp
614 615 620

Trp Trp Pro Tyr Glu Thr Thr Thr Val Phe val Ile Glu Glu Ala Gly

625 630 635 640

Gln Val Tle Lys Leu Met Leu Arg Ala Tle Arg Asp Leu Thr Arg Ile
645 . 650 655 -

Trp Asn Ala Ala Thy Thy Thr Ala Phe Leu Ile Phe Leu Val Lys Ala
660 665 670

Leu Arg Gly Gln Leu Ile Gln Gly Leu Leu Trp Leu Met Leu Ile Thr
675 680 685

Gly Rla Gln Gly Fhe Pro Glu Cys Lys Glu Gly Phe Gln Tyr Al;_Ile
690 695 700

Ser Lys Asp Arg Lys Met Gly Leu Leu Gly Pro Glu Ser Leu Thyr Thr
705 710 715 _ 720

Thr Trp His Leu Pro Thr Lys Lys Tle Val Asp Ser Met Val His Val
725 730 735
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Trp

Glu

Glu

Met

785

Val

Gln

Ala

Thr

Gly
865

Thr

Trp

Ile

Asp

Val

545

Asn

Giu

Leu

Met

AsSp

Trp Cys Gly His Asp Phe Val Asn Ser (flu Gly lieu Pro His Tyr Pro
900905910 lle Gly Lys Cys Met Len lle Asn Gin Ser Gly Tyr Arg Tyr Val
Asp 35915920925 Asp Thr Ser Cys Asp Arg Gly Gly Val Ala lle Val Pro
Ser Gly Thr 930935940 40 Val Lys Cys Arg lle Gly Asn Val Thr Val Gin
wabblesAazThr Asn 945950955960 Asn Asp Len Gly Pro MePEFEEAPE48F377
Pro Ala Glu Val lle Ala Ser 965973%#%%45 Gin Gly Pro Val Glu Lys Thr Ala
Cys Thr Phe Asn Tyr Set Arg Thr 980985990 lieu Pro Asn Lys Tyr Tyr Gin
éé;so &g B8P A8 B-Phe GipsGin T 60995 1880 Toe5Tet e €48 Gly

in Trp @i Tyr Trp Phe Asp li§i#RAsp Ser Val 101010782020 55 Asp His
His Lys Asp. Tyr Phe Ser Gin Phe lle no lle Ala \/ WO
Pzﬂoﬁ‘m%ﬁéﬁéﬁz%mg’? %ﬂog?? ?/alﬁ} ﬁi%éﬁ%ﬂ%i%% Lys
Tyr VT Len Tip Ben Lou lle Thr 104010451050 Tyr Phi lle Len Ser Glu
Sip Mat Ala Met GlyAles6lytvatitsT 54 0551 0801885 Tat GPCiFle Val
Met Ile Gly Asn Lou Lol7Thr Asp Sec Asp 107820751080 10 Ile Gin Val
Val Val Tyr Phe Lou Lou Loy Tyr Loy Jle 1. 1095 Glu
P 29R ARF LSRTH ‘g)e"ﬁ‘? e ésﬁg‘r}%gﬁl‘ﬁ%% ;S%és'%iggs?lmoval Ala
Asn Pro Met Lys Thr lle Gly Val Val Leu Lou Net Lou 11201125 Gly Gly
val VaklLysAla SemArgte iNen Pda Asp A @ﬁiﬁs‘é\fﬂé’ﬁ? 3140 Ala
Met Asp Pro @95 Phe Lou Lou Val T?Fr(bly Val Val Ala Val 511501155
25 Len_Met lle_ Ala Arg Arg Gi Thy, Lol Praikogjle Mat neu
ﬁ%dﬁegiﬁmﬁ’gﬁ%%aﬁ %%T?\%iéet Gly Ph?l&au Len Pro Ala
Sot 117511801185 lle Asp Val Thr Val Ala Val Val Lou lle Val Lou Lou
how Ala 790 THO51Q00Se Ty r Ha THE A TVHShERAr s 1Y% Trp
Lou & Lou 3512051210125 Len Phe Set Lou Il€ A a Gly lle Phe lle lle

@\{\g %gg LﬂllJeLgfn Arg Arg Lys Trp Cys Thr Tyr Glu Lys Xle Ile
850 855 ’ g6t

Glu Asp Ile Tyr Glu Cys Tle Leu Gly Gly Asn Trp Thr Cys Ile
' 870 875 830

Gly Asp His Ser Arg Leu Lys Asp Gly Pro Ile Lys Lys Cys Lys
885 830 835

Cys Gly His Asp Phe val Asn Ser Glu Gly Leu Pro His Tyr Pro
900 : 805 810 .

¢ly Livs Cys Met Leu Tle Asn Glu Sexr Gly Tyr Arg Tyr Val Asp
915 520 925

Thr Ser Cys Bsp Arg Gly Gly val Ala Ile Val Pro Ser Gly Thr
930 935 940

] Ala Thy Asn
- Arg Ile Gly Asn val Thr Val Gln val Ile
e e g 950 955 960

Asp Leu Gly Pro Met Pro Cys Ser Pro Ala Glu val ITle Ala Ser
8658 870G 975

Gly pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ser Arg Thr
980 985 990

pPro Asn Lys Tyr Tyr Glu Pro Arg aAsp Arg Tyr Phe Gln Gln Tyr
995 1000 : 1005

Leu bDys Gly Glu Trp GIln Tyr Trp Phe Asp Leu AsSp Ser Val
1010 1015 1020

His His Lys Asp Tyr Phe BSer Glu Phe Ile Ile Ile Ala Val
1025 _ 1030 1035
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122012251230 40 His lle Asn Gin Met Gin Val Pro Glu lle Sot Met Pro Sot
Trp 123512401245 Arg Pro Lou Ala Lou Val Leu Phe Tyr lle Thr Sot Thr
Ala lle 125012551260 45 Thr Thr Asn Trp Asp lle Asp Lou Ala Gly Phe
Lou Lou Gin Tip 126512701275 Ala Pro Ala Val lle Met Met Ala Thr Met
WAk A8k Phe Lou 50128012851290 Thr Lou lle lle Val Lea o8ty
Glu Lou Set Lys Lou Tyr 1295130@/1805 55 Phe Lou Lys Asn Val Arg Thr
Asp Val Gin Lys Asn Tip Lou Gly 131013151320 WO
val Q05/111201 RGT/ERP2GQR/00837Gaf4 13 tis Wah Lysehyr¥egriin lle Ser
ek Val Tyr Asp ﬁe Cys#gp 132513301335 Sei&Gifi Glu Ala Val Tyr Leu
Phe Pro Ser Arg His LYs Ser Gly 5134013451350 Ser Arg, Rra Asp The
Tyr T LeR-ProePhecrefiy$Hla VaF LWII%%%HSE@]@&%%% %e%al/s lle Ser
855 Gin Trp Gin Val Val'Tyr lle Ser Tyr Leu 137013751380 lle Len Gin lle
e ot T W Methisaeghiys e lleadapreh dl3850390489 3% al’8er Gly Gly
#teoAsn The Len Ser Argplzén lle Ala Ala lle 14087848051410- lle Gin Len -
Asn Trp Ala lle Asp Asp Gin Gin Cys Lys Len 201415 5 _-Lys
Iie @ LWTW{é’r?JLeWé%y 7Yy A Ly%“i%é’ %ﬁgé@%ﬁ%o 4522351440
iys His Lys Val Arg Asia Gin Ala Val His Arg Trp The Gly Gin
a1u dAA51450145% Ginvehu He TyrielyAdatiemo Yas Vet |leEAr Heellestys Ala
113014651470 Ser Thr LE#FSex- Lys Asia Arg Hifs-&ys lle lle Cys Thr lle
Cys 147514801485 Gin Gl Gin. T fly Ala ] Lys Cys
val %@,ﬁ%ﬁ%%’f&ﬁﬁgr@'ﬁqggi#éyéggs%rﬁs}%%%ﬁyé %%yqa&%te‘léﬁr Len
R&°Asp The Gin 150515101515 40 Gin Lys His Tyr Lys Lys-lle Phe lle
cly &g GiaiGinSernSenGysd52016261636PRLY Ao Pre AsH 6 Ser
0y His Cys Asn Tyr PhetAFg His 1535154015454%

Ala Met Asp Pro Cys Phe Leu Leu val Thr Gly Val ‘yal Ala val
1145 1150 1155

Leu Met Ile Ala Arg Arg Glu FPro Ala Thr Leu Pro Leu Ile Val
1160 1165 1170

ala Leu Deu Ala Ile Arg Thr Ser Gly The Leu Leu Pro Ala Ser
1175 1180 1185

Tle Asp Val Thr Val Ala val Val Leu Ile Val Leu Leu Leu Ala
1180 1185 1200

Ser Tyr 1Ile Thr Asp Tyr Phe Arg Tyr Lys Lys Trp Leu Gln Leu
1208 1216 1215

Leu Phe Ser Leu Ile Ala Gly Tle Phe Ile Tle Arg GSer Leu Lys
1220 1225 1230

His Ile Asn Gin Met Glu Val < Pro Glu Ile Sexr Met Pro Ser Trp
1235 1240 1245

Arg Pro Leu Ala Leu val Lew Phe Tyr Ile Thr Ser Thr Ala Ile
1250 1255 ‘ 1260

Thr Thr Asn Trp Asp Ile Asp Leu Ala Gly Phe Leu Leu Gln Trp
1265 127¢ 1275

Ala Pro Ala Val Ile Met Met Ala Thx Met Trp Ala 2Asp Phe Leu
12890 1285 1290

| Thr Leu Tle Ile Val Leu Pro Ser Tyr Glu Leu 3Ser Lys Leu Tyrxr

12985 1300 ) 1305

Phe Leu . Lys Asn Val Arg Thr Asp val Glu Lys Asn Trp Leu Gly
1310 1315 1320



45 Asp Gly Pro Phe Arg Lys Glu Tyr Lys Gly Tyr Val Gin Tyr Thr
155015551560 Ala Arg Gly Gin Len The Len Arg Asn Len Pro lle Len Ala
Thr 50156515701575 Lys Net Lys Len Len Net Val Gly Asia Len Gly Ala
Gin lle Gly 158015851590 55 Asp Len Glu His Len Gly Trp Val Len Arg
Gty selacyal Cys 159516001605 WO PCT/EP2005/005377
2005/11120175/103PCT/EP2005/0888¥7 Lys Lys lle Thr Asia His Gin Lys
Cys His Val Azn lle Met Asp 161016151620 Lys Len Thr Ala Phe Phe Gly
Ly e, Me tygr%ér%géy&gr T P2 162516304639489 AleRrosVakArg Phe
Jo-Thr Ala Len Len Lysi¥sd Arg Arg 164016451656 10 Gly Len Gin Thr
Gly Tp Ala Tyr Thr His Gin Gly Gly lle Ser 165516601665 Ser Val Asp His
sex ¥lal TRRAIRIGIRYSTEpLR LBHP VFIPCTR"ARP16101 6751680 15 Ser Met
E1¢%rg Thr Arg Val Val Y5 His Ser Asia Asia Lys Met 168516901695
cer L%@BOGMW}[I@&JML@W ligreysHEhE.AsSeradly Cis Preu2017001710
1 Gin Gly Ala Arg Cyss@yr Val Leo Asia Pro Gi§%Ala val. Asia lle
171517201725 25 Ser Gly Thr Lys Gly‘f\l@ Met \3/E I Higé_re Gin Lys Thr
Sexr G\’(%OGE%?%%l?ﬁB §ﬁ;éml' HPEYS amrlz\% er GIy Thr Pro Ala
PhE&Phe Asp 17451750 30 Len Lys Asia Len Lys Gly Trp Ser Gly
110 b8H Pea.llePhexGinsida 376015877 sSeriger Gly Arg&/alsvafBly Arg
Vadd ys Val Gly Lys Asial®# 35177517801785 ASfSer Lys Pro Thr Lys
. Len Met Ser Gly lle Gin Thr Val Ser 179017951800 4 ia-{zin Thr
val Agp | BWARIASE ™A | gSl_f/iéf"‘“ll_eérela ﬁ'r?\rrge]?ﬁ% @f@%%?g%ﬂ%%sn Arg
é?\g)(blu Phe Lys Gin lle Thr Len Ala Thr Gly Ala 182018251830 45 Gly

116 bYS TR GirkemPsorAk SenVasHleaBindGin (tesG FvE833Y8Ue1845
1415 1420 1425 ...

Lys Lys Leu Tyr Leu Leu Ser Gly Arg Ala Lys Asn Leu Ile val
© 1430 1435 1440

Iwyvs His ©Lys Val Arg Asn ¢lu Ala Val His Arg Trp Phe Gly Glu
1445 1450 1455

@lu Glu Ile Tyr Gly Ala Pro Lys Val Ile Thr Ile Ile Liys Ala
1460 1465 1470

Ser Thr Leu Ser Lys Asn Arg His Cys Tle Ile Cys Thr Ile Cys
1475 1480 1485

@lu Gly Lys Glu Trp Asn Gly Ala Asn Cys Fro Lys Cys Gly Arg
1450 1485 1500

@Gln Gly Lys Pro Ile Thx Cys Gly Met Thr Leu Ala Asp Phe Glu
1505 1510 1515

Giu Lys His Tyr Lys Lys-Ile Phe Ile Arg Glu Glu Ser Ser Cys
1520 1525 1530

Pro Val Pro Phe Asp Pro Ser Cys His Cys Asn Tyr Phe Axg His
1535 16540 1545

Asp Gly Pro Phe Arg Iys Glu Tyr Lys Gly Tyr Val Glm Tyr Thr
1550 1555 1560

Ala Arg Gly Gln Leu Phe Leu BArg Asn Leu Pro Tle Leu Ala Thr
1565 1570 1575

Lys Met Lys Leu Leu Met val Gly Asn Leu Gly Ala @Glu Ile Gly
1580 1585 1590

Asp Leu Glu His Leu Gly Trp yal Leu Arg Gly Pro Ala Val Cys
1595 1600 1605
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Lys

Lys

Areg

Gly

Sex

Ser

Thx

Glu

Ser

Glu

Leu

Ser

Asp

Lys

Mat

Gly

Glu

Phe

Arg His Lys Arg Val Len Val Len lle Pro Len Arg Ala Ala Ala
50185018551860 Gin Ser Val Tyr Gin Tyr Net Arg Val Lys Tyr Pro Ser lle
Ser 186518701875 55 Phe Asia Len Arg lle Gly Asp Met Lys Gin Gly Asp
Met Ala Thr 188018851890 WO 2005/111201PCT/EP2005/005377
wiPhe6kH Ghgle Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gin LerPBHIRS005377
189519001905 Pro Lys Leu Arg Af&¥ia Met Val Gin Tyr Set Tyr lle Phe
Leu 5191019151920 Asp Glu Tyr His Cys Ala Thr Pro Gin Gin Leu Ala lle
le Gly, 192519301935 &0 ys e tlis Ang Rhe AlerGif YesieerPRg Val Val
JAlgy Net Thr 194019451986 Ala Thr Pro Ala GIy-§H Val Thr Thr Thr Gly
Gin Lys His Pro 195519601965 15 lle Gin Gin Il 0+ Val Net
Tleys W%Eﬁ%@ﬁﬁ@%ﬁg’ﬁl’é‘é‘b cy §6¢ q%ffgy?‘ﬁﬂfﬁip lle Ala Gil'
4643 Lys lle Pro Thr Gin 5619851990 Gin Met Lys Gil' Asn Met Len val Phe
Ala Pro The Arg. ASslet:2008200820 100584yl G- TR AR Eys Lys
1 Lys Ala Lys Gly Tyk#&n Set 2015202020256@%/ Tyr Tyr Tyr Ser Gly -
Gin Asn Pro Gin Asn Len Arg_ Val Val 4 TheSef:Gin Set
TRro mwahvﬁl\é’aFﬂﬁ’aﬁﬁgﬁoAg?ﬁ’ATa |e§%%r%%%%%a%5%;§§55 Ser Gly Val Thr
&b Pro Asp Leu Asp Thr Val Val Asp Thr Gly 35206020652070 Len Lys
S¥iS GigLys-Awg VabArglle SEvSerd ysNEEPrEThe 207550852085 40
llerval Thr Gly Leu Lys 2§&5Met Ala Val Thr lle &% Gin Gin 209020952100
Ala Gin Arg Axg Gly Arg.Val Gl Y/ 951l Adg Tye Met
12‘1%)5?11’0’2&%&2{5 }i%/? %@é@eﬁ%ﬁ%m@%&%ﬁ geﬁﬁly Sex Lys Asp Tyr
§5Tyr 212021252130 Asp Len Len Gin Ala Gin Arg Tyr Gly lle Gin Asp
Sy lleAsma0 21352440245 8l FH %B’eﬁ@ﬁﬁ%r& é"in 5t ASn Tyr
AsmTrp Bar Len Tyr 1795 e

Gly Ala Arg Cys TyY val Deu Asn Pro Glu Ala val Asn Ile
1715 1720 1725

Gly Thr Lys Gly Ala Met val His Leu Glu Lys Thr Gly Gly
1730 1735 S 4740

phe Thit Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp
1745 1750 : 1755

Lys Asn Leun Lys Gly Trp Ser Gly Leu Pro Ile Phe @lu Ala
1760 1765 1770

Ser Gly Arg Val val Gly Arg Val Lys val @Gly Lys Asn Glu
1775 ' 1780 1785

ger ILys Pro Thr ILys Leu Met Ser Gly Ile Gln Thr Val Ser
17990 1795 1800

Asn @ln Thr Asp Leu.hla Asp fTle Val Lys Lys DLeu Thr Ser
1805 : 1810 . 1815

Asn Arg Gly Glu FPhe Lys cln Ile Thr Leu Ala Thr Gly Ala
1820 1825 1830

tiys Thr Thr Glu Leu pro Arg Ser Val Ile Glu Glu Ile Gly
1835 1840 1845

His Lys Arg Val Leu val Leu Ile Pro Leu Arg Ala Ala Ala
1850 1855 1860

Ser Vval Tyr Gln Tyr Met Arg Val Lys'Tyr pro Ser Ile Ser
1865 1870 1875

asn Leu Arg ILle Gly Asp Met Lys Glu Gly Asp Met Ala Thr
1880 1885 1880



215021552160 55 Gin Gin Asp Set Leu Met lle Tilt Gin Len Gin Val Len
Asn Asn 216521702175 WO 2005/111201PCT/EP2005/005377 77/103
lieu lieu lle Set Glu Asp lieu Pro Ala Ala Val Lys Asn lle Net

218021852190 Ala Arg Thr Asp His Pro Glu Pro lle Gin lieu Ala Tgr Asn
w8k H1P23002205 Tyr Glu Asn Gin lle Pro Val lieu Phe Predysrieckgsss77
Asn Gly 221022152220 10 Glu VaF&sAsp Set Tyr Glu Asn Tyr Thr Tyr

lieu Asa Ala Arg 222522302235 Lys lieu Gly Glu Asp Val Pro Ala Tyr Val

r Alg.Thr Glu.Asp 2240224 W AlaMabAssligu Leu
6ty égggﬂg‘%’is%r[%ro%%g @%ﬁ%%!go%%a?glﬁm Gin Gin Val Val Glu
Thr Gly Arg Ala lieu Lys Gin Val 20227022752280 Thr Gly Leu Set Thr Ala
pro Gis ASreAlatie ik lielrle Metlielanelzo 882 2% % 25 8lyFRGr Vit Gly
#9&in Thr lieu Set Lys A#§™His lle Pro Met 230023052310 lle Thr Asp lle

asp BAGTIEiEUGluAsPaHiS Mg ligw S fsp TE233533202325 8&Thr His
lieyp 65In" Phe Ala Pro Asniada lle Arg Thr Asp Glyileps 233023352340 Asp

Set Glu lieu Lys Glu lieu Ala Val Gly Asp lieu Asp Lys Tyr
Lys 35234828502855/ LA Ala e Yt ASS fﬂﬁlsgggys%i‘n”@& &t Lys
BA&%1e 236023652370 4 Lys Val Gin Ala Glu Lys.Vtl Arg Asp Set Gin

945
a1a 380 ThELYS Glu2375238R3385:6 Iydieuraingihr ded ysalusTyrial Asp
L Phe lle Gin Set 239028952400 45 lieu Thr Glg#sn LYs Glu Glu lle lle
Arg Tyr Gly lieu Trp Gly 240524102415 Val His Thr Ala Leu Tyr Lys Set
Lie |BprAlEWarhrg YeuBR ﬁ;@gﬁhaﬂﬁ‘ﬂéﬁ%@@r%‘é EF% A& Thr
e Yal val Lys Trp lieu /11 a Phe Gly 243524402445 55 Gly Glu Thr Val

a1y Seh-AlaHlisie s GispVel AlanYal dwsp tieu 245028652460 Thr Glu
1985 1990 19585

Glu Met Lys Gly Asn Met Leu Val Phe Ala Pro Thr _ Arg Asn Met
2000 2005 2010

Ala Val Glu Thr Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser.
2015 2020 2025 ‘

Gly Tyr Tyr Tyr Ser Gly Glu Asn Pro Glu Asn Leu Arg Val val
2030 2035 2040

Thr Ser Gln Ser Pro Tyr'Va_l val Vval Ala Thr Asn Ala Ile Glu
2045 2050 ‘ 2055

Ser Gly Val Thr Leu Pro Asp Leu Asp Thr Val Val Asp Thr Gly
2060 2065 2070

Leu Lys Cys Glu Lys Arg Val Arg Ile Ser Ser Lys Met Pro Phe
2075 2080 2085

Tle Val Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu Gln
203940 2095 o 2100

Ala Gln Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr
2105 2110 2115

Tyr Arg Ser Gln Glu Thr Ala Ser' Gly Ser Lys Asp Tyr His Tyr
2120 2125 2130

Asp Leu Leu Gln ala Gln Arg Tyr Gly Ile Glu Asp Gly Ile Asn
2135 2140 2145

Val Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr
2150 2155 2160

Glu Glu Asp Ser Leu Met Ile Thr Gin Leu Glu val Leu Asn Asn
2165 2170 2_3.'75
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WO 2005/111201PCT/EP2005/005377 78/103 Val Val Tyr Tyr lle lle Ann
Lys Pro Ser Phe Pro Gly Asp Thr 246524702475 Glu Thr Gin Gin Glu Gly
Arg Arg Phe Val Ala Ser Len Phe lle 5248024852490 Ser Ala Len Ala Thr
Tyr Thr Tyr Lys Thr Tp Asn Tyr Asn Asn 249525002505 10 Leu Gin Arg

V&) Mek/aindiro Ala Len Ala Tyr Len Pro Tyr Ala 251025152 520/ERpi8@#¢5377

Ala Len Lys Len Phe Thr Pro Thr Afi#%®n Gin Ser Val 252525302535 15
Val lle Len Ser Ser Thr lle Tyr Lys Thr Tyr Leu Ser lle Arg 254025452550
s Gl r Thy Gyl r AlarAla 2025552560
beu %éﬁ@;l#ﬁﬁ_% C?s&r%g#]/ %Aeﬁ?s Iﬁ%&l%%eg{/al Lilfﬁjﬁer Val
- 257025752580 25 Met Len Gly Val Gly Ala lle Ala Ala His Asn Ala lle Gin
Ala Sew258523802805 Ser @WGWEyé%r&thF‘EBn’\%\?Q Vet A VAT Phe Val
L4<°Asn 260026052610 36%he Len Asp Gin AIa2 a Thr Asp Gin Len Val
g YR.CIR ASBRIG 263526902623 G ipskysle HlpMelAlaemBhesGin Ala
Vigli@in Thr lle Gly 35263@26352640 Asia Pro Lex2#rg Len lle Tyr His Len
Tyr Gly Val Tyr Tyr Lys 264526502655 40 Gly Trp Gin Ala Lys Gin Len
cluAlBIG iy Phrisia BIy A1 AdiEr2880288528701 580 PAB Thi LEFile Met
P2 %in Ala Phe Gin Leri fen Lily Met 267526802685 45 Asp Ser Glu Gly
rys S 1e AW ASD 48D Ger iy Asiga Ty Hevkenr2698269522001Aspdzen lle
Pha@sia Len His Asia Lye4®n Asn Lys Gly Len $35150270527102715
Lys Len Val Len Gly Trp Ala Pro Ala Pro Len Ser Cys Asp Tr
Glupimm 2 #2500 BaITHFP %goe FREp BN R ﬁseps%rie i ’éﬁohﬁ%s Asla Asia
T#Yen 273527402745 2005/111201PC1/EP2005/005377 79/103

Gly Asn @Gln Gln Val val Glu Thr Gly Arg Ala Leu Lys Gln Val
2270 2275 2280_7'%’:'

Thr Gly Leu Ser Thr Ala Glu Asa Ala Leu Leu Ile Ala Leu Phe
2285 2290 2285

Gly Tvy Val Gly Tyr Gin Thr Leu Ser Lys Avg His Ile Pro Met
© 2300 2305 2310

Ile Thr Asp Ile Tyr Thr Leu Glu Asp His Arg Leu @Glu Asp Thr
2315 2320 2325

Thr Hig Leu Gln Phe Ala Pro Asn Ala Ile Arg Thr Asp Gly Lys
2330 2335 2340 .

Asp Ser @Glu Leu Lys Glu Leu &ala val Gly Asp Leu Asp Lys Tyr
2345 : 2350 2355 :

val Asp Ala Leu Val Aép Tyr Ser Lys Gln Gly Met Lys Phe Ile
- 23860 2365 2370

Lys Val Gin Ala Glu Lys-Val BArg Asp Ser Gln Ser Thr Lys Glu
2375 2380 2385

Gly Leu Gln Thr Ile Lys Glu Tyr Val Asp Lys Phe Ile Gln Ser
2390 2398 2400

Leu Thr Glu Asn Lys Glu Glu Ile Ile Arg Tyr Gly Leu Trp Gly
2405 T 2410 2415

val His Thr Ala Leu Tyr Lys Ser Leu Ala Ala Arg Leu Gly His
2420 2425 2430

Glu Thr 2Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe Gly
2435 2440 2445

Gly ¢lu Thr Val Ser Ala His Ile Lys Gln Val Ala Val Asp Leu
2450 2455 2460



Arg Val Gin Tim Arg Cys Pro Cys Gly Tyr Gin Met Lys Ala lle
275027552760 Lys Asn Val Ala Gly Lys Len Tim Lys Val Gin Glu Lys Gly
Set 5276527702775 the Len Cys Arg Asn Arg Len Gly Arg Gly Pro Pro
Asn Phe Lys 278027852790 10 Val Thr Lys Phe Tyr Asp Asp Asn Len lle
®i0 Med/kyizdRro Val 279528002805 Ala Arg Len Glu Gly Gin R/ BE858A5377
Tyr Tyr Lys Gly Val Tim 281028152828 15 Ala Lys Lea Asp Tyr Asn Asn
Gly Lys Val Len Lea Ala Thr Asn 282528302835 Lys Trp Gin Val Asp His
val aghg,yl-re RINEALGLenVal Lysl ¥s 20e848K8452850 1y Klis Tim Gly lle
¥ 2he'Lys'Gly Ala Tyr kengGly Asp Arg Pro 285828602865 25 Asp His
Gin Asp Len Val Asp Arg Asp Cys Ala Thr lle Thr Lys 287028752880 Asn
GluSEIN afBindhetlendlys Met LWL@%GGY?E%%?@%heI’?Hr%%OZS%

38%BYr Asp Len Thr lle S&FA3n Leu Val Arg Leu fié Gin Len Val

sex2RPD29032210 RS Li3-ARD-ASRL62/6 IBHGIA-Ay &N KeProshimeMal Thr
V) 53p291529202925 Theddw Trp Len Ala Tyr Setsttge Val Asn Gin Asp
Lea Gly Thr. 293029352940 40 lle Lys Pro Val Lea Gly Gin Lys Val lle Pro
LeuGHArPréirr ¢/ &inv2d45%9 S%iﬁ?}éﬁ*@e%ngg PP TRY /&M Rrg Lea
vat 5hr Tim Gin Tim 29665@ 52970 45 Ala lle Tim lle Thr Gly Gin Ala Gin
e ValMet Thi TimrGly 118,287529802885 T Rbey \fahl/abGinddetitays Gin
Gisz3ro Gin Len Asp His #950299029953000 S&3%hr Tim Len Lys Val
Gly Len Lys Gin Gly Gin Tyr Pro Gly 300530103015 55 Pra Gly Val Asn
valpienshadiSeerata®n %% |&‘%s;§¥ |ﬂ§s%2§§p@5%35 ok
26081111201PCT/EP20051005377 80/103 Asp Asp Arg Pro Phe Val Len

ryslBile GhsAsn Lys Gl SarthraA3G304R3045y Tle Ser Ala Ala
2555 2560 REES. men

Met Glu Tle Leu Asn Gln Asn Pro Ile Ser Val Gly Ile Ser Val
2570 2575 2580

Met heu Gly Val Gly Ala Ile Ala Ala His Asn Ala Ile Glu Ser
2585 2590 25895

Ser Glu Gln Lys Arg Thr Leu Deu Met Lys Val Phe Val Lys Asn
2600 2605 2610

Phe Lieu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys @Glu Asn Pro
2615 2620 2625

Glu Lys Tle Ile Met Ala Leu Phe Glu Ala Val Gln Thr Ile Gly
2630 2635 2640

Asn Pro Leu Arg Leu Ile Tyr His Leu Tyr Gly Val Tyr Tyr Lys
2645 2650 2655

Gly Trp Glu Ala Lys Glu Leu Ala Glu Lys Thr Ala Gly Arg Asn
2660 2665 2670

Len Phe Thr Leu Tle Met Phe Glu Ala Phe Glu Leu Leu Gly Met
2675 2680 . 2685

Asp Ser @Glu Gly Lys Ile Arg Asn Leu Ser Gly Asn Tyr Ile Leu
2690 2695 2700

Asp Leu Ile Phe Asn Leu His Asn Lys Leu Asn Lys Gly Leu Lys
2705 2710 2715 :

Lys Leu Val Leu Gly Trp Ala Pro Ala Pro Leu Ser Cys Asp Trp
2720 2725 2730

Thr Pro Ser Asp Glu Arg Tle Ser Leu Pro His Asn Asn Tyr Leu
2735 2740 2745



Ser Asn Arg Ala Arg Thr Ala Lys Asn lle Arg Leu Tyr Lys Gly
5305030553060 Asia Asia Pro Arg Gin lie Arg Asp Len Met Ser Gin (fly
Arg lle 306530703075 10 Len Thr Val Ala Len Lys Glu Len Asp Pro Gin
Len Lys Gin Leu 308030853090 Val Asp Tyr Lys Gly Thr Phe Len Asn Arg
winhdadenVit Ala 309531003105 15 Len Ser Len Gly Lys Pos/ieAgs005377
Arg Lys Thr Thr Thr Ala Met 31103®1%3120 lle Arg Arg Len lle Gin Pro
Gin Val Gin Glu Gin Len Pro Asp 2031253130313- Tp Phe Gin Ala Gin
in.Pra.Le i llgGin-314031463150y35AsiarAsp Len
Ararie dis é‘én% ile cg_%;xl%'/g’esléetg vné’%g\ﬁ??& |§&}%1 Ser 3]23&615%203165 Lys Ala Lys
Gin Len Gly Ala Thr Asp Asn Thr Lys lle Val Lys 317031753180 30 Gin
Lys\ArGlyalaztey Thr Wﬁﬂﬂvle?lwsbzénvgjet‘gé‘t ;}%é@’%l%%%lﬁisl%
ThF&Gin Val Thr Lys Lys Gif' Met Set Len Ala Pro 1€l Phe Gin
Phe 0220032093210, GinLend.en dan Ays Gy Bro Rea CyssSarysdle Set
Lysgoly 321532203225 497dss Net Val Ser Ala Tya7Bin Len Ala Gin Gly
Asia Trp Gin Pro 323032353240 Len 'fly Cys Gly Val Tyr Met ﬂXzT rlie
Val P?brAlde&gPMg%nf’@@42§g§0’?%ﬁzs§% £ ig%go}%f’r & AR Tyr
L%?Pl‘fys Len Lys Gin Len"Val 326032653270 Gin Val Gin Set Set Arg Ala
ala T REAIR LYSEEIn S8t tedlesArg 5032763280326% Gins HisAsiaaThrrErp lle
LeguArg Lys Val Arg His GRLSly Asia 329032953388055 Len Arg Thr Lys
Ser Met lle Asia Pro Gly Lys lle Ser Asp Gglr_l §305L331O§ éLST W%fn
alaohys 1492 PR CHEPSH0 @5@%‘? EYR031ETEyE g Asp &yt Lys
A#§*Rsn lle Tyr Asn Lys Ife fle 332033253330 Gly Ser Thr Met Ala Ser Ala
ry=Gitlle &g ben Gin Li¥s Len Prera383563840334504al Ve ArgrAladin Thr

AsteThr Thr Ser Phe His BifSAla lle 2850
His Thr Gly Ile Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg Pro
2855 2860 2865

Asp His Gln Asp Leu Val Asp Arg Asp Cys Ala Thr Ile Thr Lys
2870 2875 2880

Asn Ser vVal Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe Thr
2885 28540 2895

Tyr Asp DLeu ‘Thr Ile Ser Asn Leu Val Arg Leu Ile Glu Leu Val
2800 2905 2910

His Lys Asn Asn Leu Gln Glu Arg Glu Ile Pro Thr Val Thr Val
12915 2820 2925

Thr Thr Trp Leu Ala Tyr Ser Phe Val Asn Glu Asp Leu Gly Thr.
2930 2935 _ 2840

Ile Lys Pro Val Leu Gly Glu Lys Val Ile Pro Glu Pro Pro Glu
2945 2950 . 28558

Glu Leu Ser Leu Gln Pro Thr Val Arg Leu Val Thr Thr Glu Thr
2960 2965 2970

Ala Ile Thr Ile Thr Gly Glu Ala Glu Val Met Thr Thr Gly Ile
2975 2980 2885

Thr Pro Val Val Glu Met Lys Glu Glu Pro Gln Leu Asp His Gln
2930 2995 3000

Ser Thr Thr Leu Lys Val Gly Leu Lys Glu Gly Glu Tyr Pro Gly
3005 3010 3015

Pro Gly Vel Asn Pro Asn His Leu Ala Glu Val Ile asp Glu Lys
3020 3025 3030



335033553360 10 Arg Gin Lys lle Asp Lys Thr Gin Asn Lys Gin Thr Pro
Gin Len 336533703375 His Gin Gin Len Met Lys val P e Asp Cys Len Lys
lle Pro Gin 338033853390 15 Len Lys Gin Ser Tyr Asp Gin Val Ser Tip
Glu Gin Len Gin Ala 339534003405 Gly lle Asn Arg Lys Gly Ala Ala Gly
Ty ke GineBer Lys Asn 20341034153420 lle Gly Gin Val LepcAsiphs/065377
Glu Lys His lle Val Glu Gin Len 342884303435 25 lle Lys Asp Lou Arg Lys
Gly Lys Lys lle Arg Tyr Tyr Gin Thr 344034453450 Ala lle Pro Lys Asia
2sfoinadpys #ig Asp biad San Asp:Aspid Gie 385534608465 30.ARGHHGIN
PH&3Al Asp Gin Lys Lys R#®Arg Val lle Gin Tyr 339634753480 Pro Asp
Ala Iays VaI Ar Len Alq lle Thr Lys Val Melt Tyr Lys 35348534903495 Tip
038 PR ViVl P18 CRPTi GBI TYs SX003505310 40
Thr Pro Leu Phe Asp lle Phe Asn Lys Val Lys Lys Gin Trp Asp
2535450520355 SeiPhesGinAsp Rra-valrda Wak SumPhelfspFhriss Ala
Trﬁ°§§3035353540 45 Asp ¥ Gin Val Thr Ser Ar§%5p Len Met Leu lle

Ly Ap 5 355 GIn r Tyr P s Arg Ser lle His Lys
re R e b S (i td S et ke
Val.lle Thr Ala Asp GIy 357535803585 55 Gin Val Tyr lle Arg Asn Gly Gin
VaARpB |y 1Ser Gy Gly FiorABpe350633853600 $W02805/1beu Glu Ala
2GPBET/EP2005/005377 829903 Thr Set Ala Gly A36Ser Met lieu Asn Val
rek ST N MELIS TY33083010300s AR, ey sel Il g Pro
TwiAsg Gly Phe Set Arg 53620362 al Ala gfgdle His Val 1 ys Gly
Asp Asp (fly Phe lieu lle Thr 363536403645 10 Glu Arg Gly lieu Gly lieu

Ilﬂ.ﬂ’é-’@h@@ell@m?l_% QP}ll\ﬁéloGlﬁiﬂe %@5(%6’55%86%‘;5 Leu Pro Asp

Trp Phe Gln Ala Glu Glu Pro Leu Phe Leu Glu Ala Lys TIle Gln
3140 3145 3150

Asn Asp Leu Tyr His Leu Ile Gly Ser Val Asp Ser Ile Lys Sar
3158 3160 3165

Lys 2la Lys Glu Leu Gly Aala Thr Asp Asn Thr Lys Ile Val Lys
3170 3175 3180

Glu Vval @Qly ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp Ser
3185 3190 3195

Thr Gln Val Thr Lys Lys Gln Met Ser Leu Ala Pro Leu Phe Glu
3200 3205 3210

Glu Leu Leu Leu Lys Cys Pro Pro Cys Ser Lys Ile Ser Lys Gly
3215 3220 3228

His Met Val Ser Ala Tyr.Gln Leu Ala Gln Gly Asn Trp Glu Pro
3230 3235 3240

Leu Gly Cys Gly Val Tyr Met Giy Thr Ile Pro Ala Arg Arg Leu
3245 3250 3255

Lys Ile His Pro Tyvr Glu Ala Tyr Leu Lys Leu Lys Glu Leu Val
32460 3265 3270

Glu Val Glu Ser Ser Arg Ala Thr Ala Lys Glu Ser Ile Ile Arg
3275 3280 izss

Glu His Asn Thr Trp Ile Leu Arg Lys Val Arg His Glu Gly Asn
3290 3295 3300

Lenu Arg Thr Lys Ser Met Ile Asn Pro Gly Lys Ile Ser Asp Gln
3305 331¢ 3315
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lieu His Glu Ala Gly Lys Pro Gin Lys lle Thr Glu Gly Asp Lys
366536703675 15 Met Lys Val Ala Tyr Arg Phe Glu Asp lle Glu Phe Cys
Set His 368036653690 Thr Pro Val Pro Val Arg Trp Ala Asp Asn Thr Set
Set Tyr Met 20369537003705--c-z- Ala Gly Arg Ser Thr Ala Thr lle lieu Ala
bys MetAlasThr Arg 371037153720 25 lieu Asp Set Ser Gly @I/APGIGHI053T7
Set Thr Ala Tyr Glu Lys Ala 3725373038%35 Val Ala Phe Set Phe lieu lieu
Met Tyr Set Trp Asn Pro Val Val 374037453750 30 Arg Arg lle Cys lieu
redioyYalliep Sef Gip Rhe Rye GluresSat 375534643765 pE0136t £ys Asn
TheHe Tyr Tyr Tyr GIn (fly2A%p Pro lle Ala 3537703%563780 Ala Tyr Arg
Glu Val lle Gly Lys Gin lieu Cys Glu lieu Lys Arg 378537903795 40 Thr
GlBG@?Phé"@ILF‘E}’?S% AE] %ggeﬁlé'sﬁ]lfe&?erlﬁjet%ﬁg TH*386938053810
lieu ay lle Trp Thr Lys His Thr Ser Lys Arg lieu lle Gin Ala 381538203825
va¥ ¥ OyS Ml Glu e & vixysArg Gly Gh ThwTembieniV¥al #isn Ala 11e
383688353840 Asp Arg lidasike Ala Gly Lys Thr GBBEYs Phe Tyr lle Pro

Set 50384538503855 Thr _(fl V(%[ Thr Leu ”eulqg S HiSOTﬁa‘?éﬁLfeGlu lle
Ar%gé’gge&%%%ég%% 55 ys Uit &7 ARCATE i pro Pro Tie GG Gly Val
Asp Arg Tyr 387538803885 WO 2005/111201PCT/EP2005/005377
Hi B3 tys Leu By Rieslleatal Asn Ma |y eueArgyarg Lsu Brg Wah
389688953900 Met Leu MéBThr Val Ala Ser Gly 8&f9rp 539053910
<210> 10 <211> 12332 10.<212> DNA <213> Artificial-sequence:XIKE-C
Le”Bgﬁ;}j\g-ge‘é WEHee L4052 @ﬁaaclg%g t%f\ c%élag%g%t%?a%a‘i%gglaﬁggac
gtcaacaaat ttttaattgg caacgtaggg aaccttecce tcagcgaagg ccgaaaagag
Glygathgcoaly eeettagtagigadibycada agtagigydeta§éygtége agrydgticg
ttddafygcc gaaccectga gtdéagggga gtegtcaatg gtté§atact ccattagtcg
11992016I£g gatgecal 199ACagao Calogecacg.0Gagalclia assralgeag
gggligeaty ggtgaaagCy ctaktsgtog cgttatggac acagasigat agggtgtage
agagacctgc tattccgcta gtaaaaactc tgctgtacat ggcacatgga gttgttttca
1:1eamgaa@mptaWa%aaa@ma@aacaaSa&aécab@a’grgc?’ tofEr dektgitedc
g3é8fcaacy ggegeecact gifitfyagag agcagtgact tgtatecgea gtcaacacta
21-23961GLAC ARCAACORTY GRACIRCAALRIGRIBagea algetaggica5tagegcay
aaaggtgact gccggagagg taatgtgtat ggaccggtga gtggeatcta tatcaaacca
ggaccgatct actaccagga ttatgtgggce cccgtctatc atagagcccce actggaacta
Mat%éggd%?@b TeadiatyitFRgadacadet &9abaty Yoot thytastoat
gdgaaattat atcatatcta catctgcata gatgggtgta tcctcétgaa gagggegact
pPrcA@88aCLanG,¢a0RA0IEeE Jeantgggiarne ancagaktagatigics e agte
agaagctgct ccgatgaagg gagénagggt getacaagta agadgcagec taagcecagat
aggatagaaa aaggtaagat aa.aa%gicci_ ¢caaaagaga cagaaaaaga tt%ggaaacc
Trry gg“gc ¥t gCatgtyactafa Egtadaa ggodtaagt c%gjgtgéla gaaadaagga
aaggtaaggg gaaaaaatac fcaagatggg ttatatcaca acaagaataa gccccctgaa
ThiCaagadaaaraaliggnada: gaeactgeigrgeitygycoasticliag cajo gutecigett
cagttggtaa caggagagaa td¥@8cccag tggaacttga tgéa€aacgg caccgaggga
atacagcaag_cgatgttcct aagagg acaggagtc tatfaggaat ttggccagag
e radagGea 883’95% aé’%agcﬂggc tz? g%%%%%f?t%&?a%g%tg
gggatgatgg acgcgagtga gaagaccaac tacacgtgtt gcaggttgca aagacatgag
Aspignaatasac eiygiggtgdadotggit eathtagtiat Eglgditatggttgatpadde
adB&ccaaa acaacctgac dgakgggcaa ccgcttaggg Mgtgetgt gacttgtagg
a1 digacaRgy faacagaall gaacatcaly gggcgggcﬁ?sggggcaggg%%cwctg
acaggiigca dgaaaggcaa gagsicict ticgcaggty ttatagtgga tgggecctgt
aactttaaag tatcggttga agatgtgctg ttcaaggagc acgattgcgg caacatgctg

IlecHhygadiicedtydfatairt dttegalgdgyeadetadta Edattghtyd ey @aggata
gi¥atggcca agttgacaac cigifitaggg aagcaattag gdaftettyg taagaagttg

61u989PaGR323 (Ca330%a10 SHIIAtgGa60sA0GRAA digcatagly eggamigaad
aggemgatcg gttacgtatg gtatadcaaaa aactgcactc cagetigect tccaagaaac
actagaataa taggcmegg gaaatttgat accaacgccg aagatggaaa aatactccat
gagatggggg ggcacctete agaatttgte ctattgtect tggtggttct gtctgacttt
gccccggaaa ccgegagegt catctacttg gttctacatt tigagatcce gcaaagecac
gttgatgtag acacatgcga caagaaccag ctgaatttaa cggtagcaac cacagtagca
gaggtcatac cagggacagt gtggaaccta gggaagtatg tctgcataag accagactgg

tggccatatg agacgacgac agtcttcgtc atagaggaag cagggcaagt aatcaaattg
atAactaanan coatcanana f‘,ﬂ'FlQ(‘,fﬂﬂﬂ atatnaaata ctoceactae cacancttie
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AlagHyegdaag S atgiiathtia g# ga@t’ﬁc@%éﬁg‘t

WO 2005/111201PCT/EP2005/005377 80/103 agagaggtat ctagtggctg
tgcacgagag agccttatca accagtgccg agtttatgca gatcagtgat gggacaatag
gcccagacgt gatagatatg cctgatgact ttgagtttgg actctgecct tgtgactcaa
aaccagtgat aaagggcaaa tttaatgcca gcttactgaa tggaccagct ttccagatgg
tetgmosacR@gggtggact ggtacaatag aatgcaccct 5 agcgaaccaal§IeeRasagepss77
acacaactgt cattaggaca tatagaagaa®étHcccatt tcagcggaga aaatggtgta
cctatgaaaa aataataggg gaagatatct atgaatgcat tctaggtgga aactggacat
95202366 0040AGEAlaEC, AggH0aAR0 AG0NRECIAL CaRgaagiyl aaglagiaty
gggatgactt cgicaactca gaggggctac cacactaccc aata#ygcaag tgcatgctca
tcaacgagag tgggtacagg tatgtagatg acacctottg 10 cgataggggt ggtgtagcca
AlatRgecciustdycasestdaa g{ gaAGRFancy %?‘ﬁtt%?ﬁg
c?éic’ré’aatga tctgggaccc a% tz:%tgca gcccagctga agtgatagca agtgaaggac
va1Ca9L00R22a gacigcatgn agpiicanst akganggacictanstaal.aagiattaty:
agesaaggga coggtacttc caat¢@aataca tgttaaaagg gg&gtggcaa tattggttcg
acctggattc tgtagaccac cacaaagact acttctcaga 15 gttcataatc aiag%ai%tgg
Glug tt&&lgéﬁgdiéﬁg&%b@tﬁ:ggf’ ]@‘ﬁc‘f&ﬁgﬁ%'éééésta%%@ M Gt&g
a %%atggc tatgggtgct ggagtgaata ctgaagagat agtcatgata ggcaatttgc

Leu!@8Ga0JacatR0Aalpay gligig gtk RniticgHct Tetginctial atagiigaagraggaactgge
gagemaatgg attatactgg tatgddacat ccttgtagcc aacctidfga aaacaattgg

ggtcgtotta ctaatgctag ggggagtggt 20 gaaggecage agaatcaatg ctgatgacca
Me"*aglgg%cfﬁ’tb GatccHty ﬁgégggg g‘éc%%%clgt% &%%ciqé%@ tggfgagt%rg%%g |
tdgaagagaa cctgccacat taccactgat tgtagcattg ctagcaataa gaacatcagg

Thrafiestagig ceegclagcadtgattiaacligtageanta gliattatdity t&etttt@itrgyetagctac
atgasagact actttagata taa¥tytgg cttcaactct tatttadt€pgatagcetggt atctttatta

taaggagctt 25 aaaacatatc aaccagatgg aggtacca atajctatg, G ttgga
Alag‘é,%;}‘&c%‘@% Fc?ﬁg?@&ﬁ%’@taig %%?ctgég’élag‘g %e%'gagc%,%@ ?git?ggg&glclcw:%a%
ttgacttagc aggcttcctg ctgcaatggg cgccagcagt gatcatgatg gctaccatgt
Leugggeagaatt ftgactstgratcaiagtcigceeagttarcgaatitnct adbethuet Ala
tta%agaa cgtcaggaca gaédfggaaa agaactggct cdgtaaagtg aaatacagac
van2gRLCAgHE 30 agialaC Qicl0lgaca Sgagaaans, ANIaGts Yincajgaa
ggegtaagag tggaagcagyg egagattica tattacctit tttgagagec gtgttaataa
gctgcatcag cagccaatgg caagtggttt acatttctta cctaatactg gaaattacat

Argastatatgia @&ggéaaaﬁe‘a?htgh@g fpeaggudda 765a1‘ﬁ3f‘-bt59€a§§50
tcHtBcage catcatagaa ttadatlggg ccatagatga tgagdaatgt aaaggactga
proA822aGligla 30 toialtgica Gggaosacaa agRaltien) agitaaaest apggiaggaa
atgaagccgt ccacagatgg ttiggtgagg aggaaatata cggggeacce aaggtgatca

ctatcataaa agctagtacc ctaagtaaaa acaggcact cataatct%c acgatctgtg

c %‘Qg%’ adyctcataa

C gaat gacactcgca gactttgagg agaaacatta caaaaagata tttataagag

- mhe28gaatslic 49 (taigstaigCRiligai ticiiosea ligiaatiat ttiegecaeg atgggccttt

cagg@aagag tataagggtt asgtrctaata cacagccaga ggét@actct ttctgaggaa
cctaccaatt ctagcgacga agatgaagct attaatggtq ggaaaccteg gegcagaaat

Leut:%f%’%aééfg FR Aty YAt gigadygctatPigtdca aadadattac

atgag aagtgccacg taaacatcat ggataagcta actgcatttt ttggaatcat

Cys Val Glu Ile Gly Lys Arg Glu Gly Thr Trp Leu Val Asn Ala
3830 3835 3840

Asp Arg Leu Ile Ala Gly Lys Thr Gly Lys Phe Tyr Ile Pro Sexr
3845 3850 3855

Thr Gly Val Thr Leu Leu Gly Lys His Tyr Glu Glu Tle Asn Leu
3860 3865 38790

Tys Gln Tys Ala Ala Gln Pro Pro Ile Glu Gly Val Asp Arg Tyx
3875 3880 3885
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45 gcctagaggce acgaccccta gggeacctgt gaggttccce acagcactac taaaagtgag
aagggggcta gagacgggat gggcttacac ggaccaagga gggatcagct cggtagacca

tgtcacagcc ggaaaggatt tactagtgtg tgacagtatg ggcaggacca gggttgtctg

tcatagtaac aataagatga ctgatgagac tgagtatggc atcaagaccg actcagggtg
twecgasggiRargaggtgtt acgtgctaaa cccagaagct gttaacattt ctgdCHERBA§05377
aggagctatg gtacacctcc agaaaacgg§*Jddggagtic acatgtgtca ctgcctcagg

gaccccggct ttettcgatc tgaaaaatct aaaaggctgg tccgggctac ca

atttttga

Ly £49GRlCcagl 996a999tgattagtaggel garagEg Ac-aagaatgagg attceaagcc
caaganacta atgagcggaa téeagacagt gtotaagaac cagRitagacc tagcggacat

cgtaaaaaaa ttgactagta tgaacag % gé[tcaaa cagataacat tagccactgg 55
g t¢chtéhkagag gagataggga ggcacaaaag

Me %@éﬂ%gﬁﬁ‘ééfﬁﬁté(é‘ég%%%

ggtc fagtc ctgataccat tgagagcagc agcagagtca gtgtatcagt atatgagagt

‘gaagtaccca agtatatctt tcaatttgag aataggagat atgaaggaag gtgacatggc WO

<2:21305E1011201PCT/EP2005/005377 cactggtat agctgccat gcaattagc

%gt %g%é%c 5- catagcccc gttgaagata catggcagta cagtggggaa agccaccaat
tg

19389, 401129940 ApleaAgcsRasgARSIAAtcagggag 15

actcgaggtc catggcccgg aattccagtg cacatatctc ggatgaggat 20 ggtggtagag
<4c§mtcttgata catgattact gtttgcccca gggagacctt 25 catcaaagtc cattaaggag

Taygrggatgoatganacaa *é%é&c%ﬁ%éﬂ%ét%ﬁ&&‘f 2a%

Tacaaesl

C

ctagcaga : gg%%@%ﬁ%@%%%@aﬁ%ﬁ?ﬁ af%§§ %ﬁ

6 8%%&?99

%ﬂ?g%ﬂl@&&.%g gaagcligicag aitaaacaag gggt‘t@aaa@ Hgoesaasar
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S
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Sty etglogiagidhdlagt

%ﬁgﬁﬁ% S 9?‘% Qf By g%"’“"g@é“%?ﬁ
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catippigpasact MV Ttagrettsr8804gchryegt ¥ 92 fgneaehicecrggeavaa
acctetctat 8040 tggagatctt 8100 ccatcgccgce 8160 tctttgtaaa 8220
aaaaaataat 8280 tctaccatct 8340 ctgctggccg 8400 actcagaagg 8460
tgcataataa 8520 tgagctgtga 8580 gggtagaaac 8640 aattgacaaa 8700
ctccaaactt 8760 ctaggctaga 8820 acaatgggaa 8880 gactagtaaa 8940

accatcaaga 9000 taaaaatgaa 9060 ttattgaact 9120 ctacttgg

ct 9180

Aaananaaant 0240 tcacecactana 0200 caccantant ORAN tanAattaoaa QA20

ag@& teRiiet ERoRReeee

O

&0
120
180
240
300
360

420 -

480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380

1440

1500
1560
igace
1680
1740
18040
18660
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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gaaagatgac aagaacggcc gatgagccaa attagtagat 5 taagccaatc tgaggaggaa
acagaatgac attaggggcc gaaattgagc 10 tgaagagctg agcataccaa gataccaggt

ggtggaagtt ctggatcctg 15 tgggaaaata cataggctca ccaaactgac caagcagacc
agagctgaag 20 taagggtgca acacatagta aacagccatc cgttgatgaa tacaaaagtg

MO AR034E5Mt cccegtagea aatgttgata tacaataaca aaggaatggt PO BT ARE T’

cagagtggca gggactgaaa aataactga34@3§tactccc 35 cacagccact cacagettat
agttagaagg cacaatatac gctgtgtgaa 40 cactctaggc aggtaagaga gaagttttac
taatg

aga

gatcagtgat
actctgeoct
tggaceaget
agogaaccaa
tcageggaga
tctaggtgga
caagaagtat
aataggcaag
cgataggggt
cacggbgeaa
agtgatagca
bctacctaat
ggagtggcaa
gtteataate
aacatacaca
agteatgata
tctgtactta
coettgtageco
gaaggooage
gacaggcgta
tgtageattg
tgtagcagta
tasaaagtgy
aaaacatatc
tctggtectt
aggcttectg
tttgactcetg
cgteaggaca
agtttatgac
tggaageagy
cagccaatgg
caggaaaatc
catcatagaa
Ltektebbgtea
ccacagatgy
agetagtaco
atggaatgga
gacactoegoa
Ltgtectgtg
caggaaagay
cetaccaatt
tggegaccty
caaccatgag
gectagagge
aagggggcta
tgtecacages
tecatagtaac
tocogaaggt
aggagetatyg
gaccocegget
agceakbccagh
caecaaacta
cgtaaaaaaa
ggcaggaaaa
ggtottagto
gaagtaccca

caa

gggacaatag

tgtgactcaa

ttecagatgg
gacaccttgg
aaatggitgta
aactggacat
aagtggtgty
tgcatgekea
ggtgtageca
gttatcgeta
aghtgaaggac
aagtattatyg
tattggttey
atagcagtag
atactgtcotg
ggcaatttge
atagttaaag
aaccctatga
agaatcaatyg
gtggetgttt
ctagcaataa
gtattaatig
ctteaactct
aaccagatgg
ttctatataa
ctgcaatggy
atcatagtee
gacgtggaaa
atctgtgaca
ceagatttca
caagtggttlb
atagatgagy
ttaaattgog
gggagagcega
titggtgagy
ctaagtaaaa
gccaactgeoe
gactttgagyg
cottttgate
tataaggghtt
ctagegacga
gaacatctay
aagtgccacy
aggaccccta
gagacgggat
ggaaaggatkt
aataagatga
gogaggtgtt
gtacacectac
thettegata
ggcagggtyy
atgageggaa
ttgactagta
actacggaac
ctgataccat
agtatatctt

geccagacgt
aaccagtgat
tatgecraca
acacaactgt
cctatgaaaa
geataacceyyg
gocatgactt
tocaacgagag
tagttcecate
ctaacaatga
cagtggaaaa
agccaaggga
acctggatito
togeckbgtt
agcagatgge
tgacagacag
aggaactgge
aaacaattgg
ctgatgacca
tgatgatege
gaacatcagy
tactthbbgkt
tatttagtct
aggtaccaga
catctacage
cgecagcagt
tgecocagtta
agaactggcet
gtgaggaage
tattacctit
acatttoetta
tgtcaggagy
ccatagatga
agaatttgat
aggaaatata
acaggcactyg
caaagtgtag
agaaacatta
cticttgeca
acgbocaata
agatgaagct
gatggogtact
taaacatcat
gggcacctgh
gggctiacac
tactagtgtg
ctgatgagac
acgtgetaaa
agaaaacyggy
tgaazaatcet
ttggtagggt
teccagacagt
tgaacagagyg
tgecaaggte
tgagageage
tecaatttgag

&g

gatagatatg
aaagggcaas
ggggtagact
cattaggaca
aataataguyg
tgaccatage
cgtcaactca
tgggtacagg
tggeacegta
tatgggacce
gactgeatge
coeggtackic
tgtagaccac
gagtggtaag

“tatgggtgct

tgatattgag
gaggaaatgy
ggtcegtcotta
aagtgctaby
tagaagagaa
attectactyg
ggctagectac
gatagetgglt
aatatetatyg
aataaccact
gatecatgatg
cgagktatet
cggcaaagby
agtgtaccta
tttgaaagoo
cctaatactyg
agcaaatttt
tgaggaatght
agttaaacat
cggggeacac
cataatetge
aagacaagga
czaaaagata
ttgtaattat
cacagecaga
attaatggtyg
dagagggoca
gygataageta
gaggttocca
gcaccaagga
tgacagtaty
tgagtatgge
cccagaaget
gggggagtic
aaasggoetyy
gaaagtocggo
gtobtaagaac
agagtbcaaa
cgtoatagag
agcagagtca
aataggagat

@@cagtgccg
cetgatgact
tttaabgeca
ggtacaatag
tatagaagaa
gaagatatet
aggttgaaag
gaggggetac
tatgtagaty
aagtgtagaa
atgocttgea
acattcaact
caacaasbaca
cacaaagach
tacgtactgt
ggagtygaata
gttgtggttt
attatactgg
ctaatgetag
gacccatgget
cctgecacat

ccegetagea

ataacagact
atcttbatta
ccaaghttgga
aattgggaca
getaccatgt
sagctitact
aaatacagac
tttocateoaa

gtgttaataa

gaaattacat
ctatcaagac
aaaggactga
aaggtaagas
saggtgatcea
acgatetgtg
aagcccataa
tttataagag
tttegecacy
ggacaactct
ggaaaccteyg
geegtgtgea
actgeatttt
acagcactac
gggatcaget
ggcaggacca
atcaagaccyg
ghtaacattt

acatgtgtea

tecgggoetac
aagaatgagy
cagacagace
cagataacakt

gagataggga

gtgtatcagt
atgaagygaag

agtttatgeoa
ttgagtttog
gettactgaa
aatgecaccct
ctaccecath
atgaatgecat
acggacctat
cacactacce
acacctcttg
taggtaacgt
geocagetga

attcaaggac

tgttaaaagy

acttetcaga

ggctcttgat
ctgaagagat
atttccokkct
tataccacat
ggggagtggt
ttetbcteogt

taccactgat -

ttgatgtaac
actttagata
taaggagett
gacctectage
ttgacttage
gggecagactt

toctaaagaa

agatcagtte
ggcataagag
getgeatoag
actatatgca
tcatagcage
agaaactgta
atgaageegt
ctatcataaa
aagggaaaga
catgtggaat
aagaatette
atgggecttt
titctgaggas
gegeagaaat
aaaaaattac
ttggaatcat
taasagtgag
cggtagacca
gggttgtetg
actcagagtg
ctggeacaaa
ctgectecagyg
caatttitga
attecaageo
tagcggacat
tagccactgy
ggracaaaag
atatgagagt
gtgacatggc

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800

4860

4920
4980
5040

5100 -

5160
5220
52890
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
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atttaacact cggttggact aggccttttg tcctaatcat cggtaacaaa ggttctacct
cgaacagagc aagaatatac ggctgtacaa aggaaacaac ccaagagaga tcagggatct
ggaagaatat tgacggttgc tctaaaagag ttggacccgg aattaaaaga tacaagggga
cctttctcaa tagggaagct ttagaagcgc taagcttagg aagaggaaaa ccacaacagc

antgasagipeiggttaatag agccagaggt ctaccagatt ggttccaage gg&&GaE885/005377

ctatttttgg aagcaaaaat ttataccacc tadftd¥tag tgtagatagt ataaaaagca

aagcaaagga acagataaca caaagatagt gaaggaagtt ggggctagga cctatacgat
colcaagitac adadaasicad atgagtaiag eceelctetdtattaaagtgag
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tatacacaaa tttttagata caataacaga 10620 acacatggtg gaggtacctg

tcattacagc agacggtgaa gtttacataa ggaatggtca 10680

gaggggtagt

ggccaacccg acacaagtgc tggtaatagt atgttgaatg tcctaaccat 10740 gatatatgct
ttctgtaaaa gtacaggcat accttacagg ggattcagca gagtggcaag 10800

a¥ghtii11264atccatgtg tgtggtgatg

gaaagatgac
aagaacygged
gatgagccaa
attagtagat
taagecaate
tgaggaggaa
acagaatgac
attagggges
gaaatitgage
tgaagagety
agecataccaa
cataccaget
ggtggaagtt
ctggabeocty
tgggaaaata
cataggatbea
ccaaactgac
caageagace
agagctgaayg
taagggtgca
acacatagta
aacagoaate
cgttgatgaa
tacaaaagty

" taaaacacct

ceccogtagea
aatgttgata
tacaataaca
aaggaatggt
tgtectaace
cagagtggea
gggactgaaa
aataactgaa
ccatactcooa
cacagcecact
cacagettat
agtltagaagg
cacaatatac
gectgtgigan
cactectagge
aggtaagaga
gaaghbtttac
cttaaageaa
catagttaat
ctggtgaate
aatagacage
atttaacact
cggttggact

<210>
<211>
<212>
<213>

11

DNA

<400> 11

aggceettttyg
aagaatatac
ggaagaatat
tacaagggga
aagaggaasasa
ctacceagatt
ttataccacce
acagataaca
agoetggagoa
ttattaaagt
ctggectcaayg
aggegtetea
gaatettoga
cggaaggtga
tocagatcage
acaatggect
acaaccagtt
cchgaattge
gaategtatg
geaggetate
gagcagetga
cccaagaatg
aagaaacoaa
atgtacaazst

ctatttgaca

gtgagetttg
aaggatatcc
gaacacatgyg
cagaggggta
atgatatatg
agaatccatg
ttectetgaga
ggggacaaaa
gtgccagtca
atactagcta
gagaaggceyg
atctgettac
tactaccaay
ctgaaaagaa
atctggacaa
gaaggtacect
abtcccaagea
aaggodggeac
gttatettga
cgtooggage
taagatattb
acctecaaty
agggaagacc

11840

tockaateat
ggctgtacaa
tgacgattge
cettictcaa

ccacaacage

ggtbbceaago
taakttggeay
caaagatagt
cacaagttac
gecctccatg
gaaactggga
agatccacco
gggccactge
gacatgaagy
tatgcagaga
ctgoctggtat
tceaccaagce
atgaagaact
atgaagttte
tagagagcaa
teaaggatelt
agaagagaga
gagtaatcca
gggtaaagesa
tattecaacaa
acaccaaage
agaaatatta
tggaggtacc
gtggcecaace
ctttetgtaa
tgtgtggtga
agggtatygea
tgaaagtgge
gatgggcaga
agatggeaac
tageotteag
taggtgttgte
gggatcecat
caggatttga
aacatactag
gagttagttaa
ctagtgtcac
aacecgecgat
gaaggctgay
gtegtgecot
attgtagttg
cactaageac
tetaacagee

86/103

cggtaacaaa
aggaaacaac
tctaaaagag
tagggaaget
aatgatcagy
ggaagaacoc
tgtagatagt
gaaggaagtt
aaaasaacag
tagtaaaatt
accectoggg
ttatgagget
aaaagaatco

gaacctaaga

tggacacaaa
taggctggay
cataagagasa
aatgaaggto
atgggaacaa
gaacataggyg
gaggaagggg
cgtecagogac
gtaccoeggac
aaaaccagtg
agtgaagaay
gtgggataca
tticaagaga
tgtecattaca
cgacacaagt
aagtacaggc
tgatggettt
gatattacat
atacagattea
taacaccagh
cagygctggat
ctteoettityg
acagtttcca
agctgegtac
gaagetgget
taaaagacta
tgctgacaga
tctgttggga
agaggaggtt
gogtaatgety
cactcaaggt
gatagtaatg
tttagetgtyg
cc

ggttetacct
ccaagagaga
ttggacecegy
ttagaagcec
aggttaatag
ctatitttog
ataazaagca
gaugctagga
atgagtctayg
tcaaagggac
tgtggggtet
taccttaaac
atcataagag
accaaatbcaa
agaaacatat
asactgccag
aaaattgata
ttegactget
ttagaageccoyg
gaagteetayg
aagaagatta
gactgggaag
gccaaggtga
gtgataccey
gaatgggatt
céagtcacca

agtatacaca

geagacggly
gotggtaata
ataccttaca
ttgataacag
gaggccggga
gaggacatag
agttacatgg
tocagoggayg
atgtactcat
gaaatatceo
agagaagtga
ggtotgaatt
atccaagecth
ctagattgeag
aaacactatg
gacagatata
atgacagtig
Lttttaattgt
cagtgatagt
tgaggttaac

Artificial seguence:XIKE-C-NAN BVDV-Sequence

gtatacgaga ttagctaaag aactcgtata tggattggac gtcaacaaab ttttaattgg

PCT/EPZO05/605377
cgaacagage 8540
tecagggatet 8600
aattaaaaga 9660
taagcttagy 9720 .
agccagaggh 9780
aagcaaaaat 9840
aagcaaagga 9900
cctatacgat 9860
ccectebett 10620
atatggtgtc 10080
atatgggaac 10140
tcaaagaget 10200
aacataacac 102480
tgatcaacee 10320
ataataagat 10380
tagteoecgage 10440
aaacagaaaa 10500
taaagatcce 10560
ggataaaccg 10620
acacagagaa 10680
ggtactatga 10740
coggagagtt 10800
gactggecat 108640
gekbatgaagg 10820
cattcecagga 10980
gtagagaccet 11040
aatbtittaga 11100
aagtttacat 11160
gtatgtbgaa 11220
gaggattcag 11280
agagaggact 11340
agecccagaa 11400
aghtbtgtice 11460
cagggaggag 11520
agaggggtag 11580
ggaatcecgt 11640
catccaaaaa 11700
tagggaaaca 11760
tgagtatgac 11820
gtgtagaaat 11880
gaaagactgg 11940 -
aggaaattaa 12000
agttgggece 12060
cocageggaag 12120
aaatabtgta 12180
aaatacccca 12240
tegacgkbeoca 12300

12332

60
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gataacagag agaggactgg gactgaaatt 10860 10 ctatgagaag ggtatgcaga
tattacatga ggccgggaag ccccagaaaa taactgaagg 10920 ggacaaaatg
aaagtggcat acagattcga ggacatagag ttttgttccc atactcccgt 10980
gccagtcaga tgggcagata acaccagtag ttacatggca gggaggagca caf ccactat

WOoA/HARdg ctaag atggcaacca ggct

cagcttatga 11100

caacgtaggyg
gactagcaaa
gtacagggga
tggacgaggg
atatteogtgg
gtaaaaacte
tacaagtaag

. aaaagagaca

ggttaagtac
atatcacaac
ttgageecate
gaacttgatg
caggagteta
aacagactat
cacgbgttge
tatagaaccg
gcttagggay
acaggctagy
cgcaggtgtt
caaggagcac
aagceaacace
geaattaggg
tgcageaagt
ctgcacteca
caacgcogaa
attgteettyg
tetacatttt
gaatbtaacy
gaagtatgtc
agaggaagca
atggaabtgct
actaatccaa
caaagaggga
gagcttaact
atggtgtgaa
agtggetgtyg
gacaatagge
tgactcaaaa

. ccagatggta

caccttggac
atggtgtace
ctggacatyge
gtggtgtgge
catgetcate

tgtagceata

tatcgctact
tgaaggacca
gtattatgag
ttggtbeogac
ageagtggte
actgtctgag
caatttgoetyg
agttaaagag
ccctatgaaa
aatcaatgct
ggetgtittyg
agcaataaga

aaccttecco
agtaggggac
gtegtcaatg
catgeocacy
cgttatggac
tgotgtacat
aagceageoceta
gaaaaagatt
caggtbgaaga
aagaataagc
ttageagegg
gacaacggea
ttaggasatbt
gagcttaaag
aggttgcaaa
tggatatggt
tatgctgtga
gacagaccta
atactggaty
gattgegges
attgagggag
atcctiggta
ccatactgedg
gocttgeette
gatggaaaaa
ghggktetgt
gegatccege
gtagcaacca
tgcataagac
gggcaagtaa
geeactacca
gggctattgt
tteccaatatg
acaacatgge
ggaaaagact
cacgagagag
ccagacgtga
ccagtgataa
tgoeeacagg
acaactgtca
tatgaazaaa
ataaccggty
catgacttcg
aacgagagtg
gtbccatetg
aacaatgabc
gtggaraaga
ccaagggacc
ctggattety
gecktgttog
cagatggeta
acagacagtg
gaactggega
acaattgggy
gatgaccaaa
atgategeta
acatcaggat

aatcccgtag

tcagegaagyg
tagoggtage
gttecgacact
geacatetta
acagceatgat
ggcacatgga
agceagatag
gcaaaaccay
aaaaaggaaa
coccktgaate
tectgettca
cogagggaalb
ggecagagaa
agatagtggg
gacabtgagty
tgatgaacaa
ctitgtaggta
caactctgac
gyccckgtaa
acatgetgca
caagggtagy
agaagttgga
gagtggagayg
caagaaacac
tactccatga
ctgactttge
aaagccacgt
cagtagcaga
cagactggtg
tcaaattgab
cagettteth
ggctgatget
ccatatctaa
accteoeccac
tgaaaatatt
cettatcaac
tagatatgec
agggcaaatt
ggtggactgg
ttaggacata
taatagggga
accatageag
tcaactcaga
ggtacaggta
geaccgtaaa
tgggacccat
ctgeatgeac
ggtacttcca
tagaccacca
gtggtaagta
tgggtgcetgy
atattgaggt
ggaaatggat
tegtettact
gtgctatgga
gaagagaacc
teectactgee

gccgta

ccgaaaagay
agbtgagttcg
cecaktagteg
acccatgegy
agggtygtage
gttgttttec
gatagaaaaa
aceoeccgac
ggtaagggga
aagaaasaas
getggtaaca.
acagcaagcg
aatttgcacc
gatgatggac
gaataaacat
aacccaaaac
tgacaaggaa
aggttgcaag
ctttaaagta
agagacegeyg
gacggecaag
gaacasaagc
gaagatcggt
tagaataata
gatggggggyg
cocoggaaacce
tgatgtagac
ggtcatacca
geceatatgag
getaagggec
aatcttttta
aataacagga
agacaggaaa
caaaaaaata
aaaaatghtgc
cagltgecgag
tgatgacttt
taatgcoage
tacaatagaa
tagaagaact
agataktctat
gttgaaagac
ggggctaccoa
tgtagatgac
gtgtagaata
gecttogeage
attcaactat
acaatacatyg
caaagactac
cgtactgtgg
agtgaatact
tgtggtttat
tatactggta
aaEgctaggg
cccatgette
tgocacatta
cgebageatt

attc cagcggagag agggl’gq !

gecbagecatyg
ttaggatggece
aggagtctey
gggttgcatg
agagacatge
gatgaaggga
ggtaagatga
gegactatag
aaaaatacte
ttggaaaagg
ggagagaata
atgtitcctaa
ggagtaccaa
gegaghtgaga
ggtitggtgta
aacctgacag
acagaattga
aaaggcaaga
tecggttgaag
atacagectac
ttgacasdct
azagcatggt
tacgtatggt
ggeecoggga
cacctctcag
gegagegtca
acatgogaca
gggacagtgt
acgacgacag
atcagagact
gtaaaagcac
gcacagggckt
atggggttat
gtggattecca
acaaaggaay
tttatgcaga
gagtttggac
ttactgaaty
tgcaccetag
acccocattte
gaaktgecattc
ggacctatca
cactacccaa
acctettgey
ggtaacgtca
cecagctgaay
toaaggactc
ttaasagggy
ttcteagagt
ctettgataa
gaagagatagyg
ttoektette
tacgacatee
ggaygtggtga
ctbctegtga
ccactgattg
gatgtaactg

cocttagtag
gaacccctga
agatgccatg
ggtgaaageg
tattocgeta

gcaagggtge

aaatageccco
tagtagadgg
aagatgggtt
cactgetgge
tcacecagtyg
gaggggtgaa
ctcacttage
agaccaacta
actggtttca
aagggcaacc
acategtgac
attbkctecttt
atgtgetgtt
tegatgggye
ggttagggaa
ttggtgcaca
atacaaaaaa
aatttgatac
aatttgtect
tctacttggt
agaaccaget
ggaacctagg
tcttegteat
taactaggatl
tgaggggaca
tecctgaatyg
tggggceaga
tggtgoatgt
agaggtatet
teagtgatgyg
tetgecocttg
gaccagebtt
cgaaccaaga
agcggagaaa
taggtggaaa
agaagtgtaa
taggcaagtyg
ataggggtyy
cggtgeaagh
tgatagcaag
tacctaataa
agtggeaata
teataatcat
catacacaat
tecatgatagy
tgtacttaat
ttgtagecaa
aggcecagcag
caggegtagh
tagcatiget
tagcagtagt

5&’&905!0(}5377

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1269
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520 |
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240

3300

3360
3420
3480
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gccttcagct tecttttgat gtactcatgg ttagaaggat 11160 15 ctgettactg gtgttgtcac

agtttccaga aatatcccca tccaaaaaca caatatacta 11220 ctaccaaggg
gatcccatag ctgcgtacag agaagtgata gggaaacagc tgtgtgaact 11280
gaaaagaaca ggatttgaga agctggctgg tctgaatttg agtatgacca ctctaggcat
YR2Wsaideficaaaa catactagta aaagactaat ccaagcetgt gtagaaBtagreeopdgss7?
gtaagagaga ‘ 8/103

attaattgta
tecaactctta
ceagatggay
ctatataaca
gcaatgggceyg
catagtectg
cgtggaaaag
ctgtgacagt
agatttcata
agtggtttac
agatgaggtg
aaattggogec
gagagcgaag
tggtgaggag
azagtaaaaac
caactgccea
ctttgaggag
tttkbgatcet
taagggitac
agcgacgaag
acatctagga
gbgecacgta
gaccoectagyg
gacgggatgy
aaaggatita
taagatgact
gaggtgttac
acacctccag
cttegatehg
cagggtggtt
gageggaate
gactagtatg
tacggaactg
gataccattg
tatatctittc
ctbacgechca
agagtactca
aattggaaag
agctggaacy
ggtgatgaaa
gactgaagag
aacagctaag
cocagagaac
catagagtca
tgagaagagy
ggcagtcaca
taggtactat
geaagoecay
gaactatgat
taacaacctc
cgatcaccea
gktecccaaag
tgcaagaaaa
agcagtggab
agggagyggcs
cctattoggc
catctataca

cttttgtbgy
tttagtctga
gtaccagaaa
tctacagcaa
ccagcagtga
cccagttacyg
aactggctbcy
gaggaageag
ttacettitt
atttcttace
tcaggagygad
atagatgatg
aatttgatag
gaaatatacg
aggcactgea
aagtgtggaa
azsacatiaca
tottgeecatt
gtccaataca
atgaagectat
tgggtactga
aacatcatgg
geacctgtga
gettacacge
ctagtgtgtg
gatgagactyg
gtgctaaace
aaaacggggayg
aasaatctaa
ggtagggtga
cagacagtgt
aacagaggag
ccaaggteeg
agageageag
asttbgagaa
tatgggtact
tatatatict
atacacaggt
gteacaacga
ggtgaagatc
atgaaaggca
aaattgsagy
ttgaggatagy
ggtgtgacat
gtgaggattt
atcggagage
aggagtcaag
aggtacggaa
tggagecttt
cttatatecag
gaaccecatac
atcanaaatg
ttaggagagy
ctkckbgggta
ttaaaacaag
tacgtogggt
ctigaagace

ctagetacat
tagetggtat
tatctatgec
taaccactaa
tecatgatggoe
agttatetaa
geaaagtgaa
tgtacctatt
tgaaagcegt
taatactgga
caaatittct
aggaatgtaa
ttzaacataa
gggeacocaa
taatetgeac
gacaaggaaa
anaagataltt
gtaattaktt
cagocagagy
taatggtggg
gagggecagce
ataagetaac
ggtteceecac
accaaggagy
acagtatgay
agtatggurat
cagaagetgt
gggagttcac
aaggctggta
aagteggoaa
ctaagaacca
agttcaaaca
tecatagagga
cagagtcagt
taggagatalb
tttgteaget
tagatgagta
ttgetgaaaa
ctggtecagaa
taggtagtga
acatgctogt
ctaagggata
taacctaegea
taccagactt
cttcaaaaatlb
aagocecageg
aaacagctbae
tagaagatgy
acgaagagga
aagacctgec
aactggecta
gtgaggtgac
acgtgocgygc
tggattggcc
tzactggectlt
accagacact
acaggoettga

aacagactac
ctittattata
aagtbgygaga
ttgggacatt
taccatgtgy
getttactte
atacagacay
toecatcaagg
gttaataagc
aattacatac
atcaagacto
aggactgaayg
ggtaagaaat
ggigatcact
gat.ctgtgaa
geccataaca
tataagagaa
togoecacgat
acaactcttt
aaaccktcggc
cgtgtgeaaa
tgeatttitt
ageactacta
gatcageheg
caggaccagyg .
caagaccygac
taacatttet
atgtgtcact
cgggctacea
gaatgaggat
gacagaccta
gataacatia
gatagggagg
gtatcagtat
gaaggaaggt
tecteagece
cecactgtget
tcttagagtyg
acacectata
atacttggat
gttegegeea
caactotgga
atececcgtat
agacacaghtt
goecctteatts
caggggtaga
agggtcaaaa
aattaatgta
cagcttgatyg
kgecgeagttg
taacagttat
agacagkttat
atatgtgtac
ggaccceagge
atccacagea
tteaaaaagy
ggacacaacc

tttagatata
aggagcottaa
cctetageto
gacttagcay
geagactibtt
ctaaagaacy
atcagttcag
cataagagty
tgcatcagoa
tatatgcaca
atagecagooea
agactgtatc
gaagacgtec
atcataaaag
gggaaagaab
tgtogaatga
gaatettott
gggectttea
ctgaggaacc
geagaaatty
aaaattacca
ggaatecatge
aaagtgagaa
gtagaccaty
gttgtetgte
tcagggtgtce
ggcacaaaag
gecteaggga
atttttgaag
tecaagooca
geggacateg

gecactgggag

cacaaaaggy
atgagagtga
gacatggcca
aaactgagag
acaccogage
gtagcaatga
gaggagttca
attgoagggt
actaggaaca
tactattaca
gtogtagtag
gtagacactyg
gtaacaggac
gtaggaagag
gattacecatt
acaaagtcat
ataactcaac
aagaacatca
gaaaaccaaa
gagaattaca
gocacagagy
aaccaacagyg
gaaaacgeoco
cacataccca
cacotocagt

aasagtaget
aacatatcaa
tggtectttet
gettectget
tgactotgat
bcaggacaga
tttatgacat
gaagcaggos
gecaatggea
ggaaaateat
tcatagaatt
tcttgtcagy
acagatgghbt
ctagtacect
ggaatggage
cactcgeaga
gtectgtgec
ggaaagagta
taccaattct
gegacetgga
accatgagaa
ctagaggeadc
gggggctaga
Ccacagcegg
atagtaacaza
ccgaaggtge
gagcetatggt
coecggettt
catecagtgg
ccazactaat
taaaaaaatt
caggaaaaas

tettagtoct

agtacccaag
ctggtatcac
ctgecatogh
aattagcaat
caggeaacooe
tagccceaga
tgaagatacc
tggcagtaga
gtggggaaaa
coaccaatge
gactaaagty
ttaagagaatb
teaagecagy
acgacctact

teagggagat

tegaggtoct
tggecoggac
ttceagtget
catatcetcaa
atgaggatet
tggtagagac
tettgatage
tgattactga
Ltgocccaan

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
SR80

5940 -

6000
6060
6120
6180

6240

6300
6360
6420
6420
6540
6600
6660
6720
6780
6840
6500
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aggtacctgg ttagttaatg ctgacagact gattgcagga aagactggga agttttacat 11460

ggtgtcactc

20 cccaagcact tgttgggaaa acactatgag gaaattaact

taaagcaaaa 11520 ggcggcacaa ccgccgatag agggggttga cagatataag -
ttgggcccca tagttaatgt 11580 tatcttgaga aggctgaggg tgatgctgat gacagttgcec

AL QYEHGLIIL 1640

cgoetataagg
taaatatgtyg
agctygaaaag
tgtggataag
atggggagtl
tittgeaact
caagcaagta
agatacagag
agcaacatac
cittagettac
gagtghtggtc
gagtgacgge
aatctcagta
agastctagt
ccaageagea
tgaageagtc
ctataagggg
attgatcatg
cttgteoaggce
gebtcaaaaaa
tgatgagaga
tggctatgag
ggggbocthc
gttetatgat
ccictattac
taccaacaag
gataggtttt
agattgtgca
tttcacatat
taatttacaa
tgtcaatgaa
cecegaggag
cataacaggy
agaacctcag
tccagggeca
goettitgte
gaatatacgg
aagaaktatty
caaggggaca
gaggaaaacea
accagattgg
ataccaccta
agataacaca
ctggageaca
attaaagtge
ggctcaagga
gegtoetcaag
atcttegagy
gaaggtgaga
agatcagcta
aatggectct
aaccagtibe
tgaattgeat
atcgtatgat
aggectateta
gragctgatc
caagaatgag

acegacggca
gacgcactgyg
gteagagact
tttatacaat
cacacggoac
ttagtggtaa
gcagttgatc
acccaacaay
acatataaaa
cteoccatatyg
atacteagtt
ttgttaggta
ggtatatctyg
gaacagaaaa
acagatgagc
cagaccatag
tgggaagcaa
ttbkgaggect
aactacatac
ctagteettyg
ataagcctac
atgaaggesa
ctatgcagga
gataactiga
aagggagtaa
tgggaggtgy
saaggtgcat
actataacga
gacctaacaa
gaaagagaga
gacckgggga
ttgagtctecc
gaggetgaag
ctggaccace
ggagttaacc
ctaatcateg
ctgtacaaag
acggttgecte
ttbcteaata
acaacagcaa
ttccaagegy
attggcagtg
aagatagtga
caagttacaz
cctoccatgta
aactoggaac
atccaccett
gecactgeaa
catgaaggga
tgcagagaty
gctggtatta
caccaagoca
gaagaactaa
gaagttibcat
gagagcaaga
aaggatctga
aagagagacy

ggtgaatccg

aggactcaga
tagactacte
ccecagtetac
cactaacaga
tctacaaaag
aatggtigge
tagtagtata
aggggaggasa
cotggaatta
ctacaagtge
ctacaattta
caggeabtaag
tgatgetggy
gaactttget
tagtcazaga
gaaacccect
aagaactoge
ttgagetttt
tggacttaat
ggtgggctece
ctcataacaa
taaaaaatghb
atagattagyg
tagaagtcaa
cagotaagtt
accacgettt
attbgggtga
agaactcagt
tctctaaccet
tcectaccgt
ctatcaagec
aacccaccgt
tgatgacgac
agtcaactac
ctaaccattt
gtaacaaagyg
gaaacaaceo
taaaagagtt
goggaagetbt
tgatcaggag
aagaaccect
tagatagtat
aggaagttgg
aaaaacagatb
gtaaaattbe
cectegggtyg
atgaggctta
aagaatccat
acctaagaac
gacacaaaay
ggotggagaa
taagagaaaa
tgaaggtett
gggaacaatt
acatagggga
ggaaggggaa
tocagegacga

89/163

gttgaaggaa
casacaaggy
gaaggaagge
gaataaggag
cttgecagog
Ctitbggugge
ttakatecate
gttegtgget
caacaatctg
cttgaagtty
caagacatac
tgoagecaty
ggtaggtgce
gatgaaggte
gaaccchtgaa
aagachcatce
agagaaaact
aggtatggac
ctteaacttg
tgcacctitg
ctacttaagy
tgctggraaa
gagaggacct
gocagtaget
agactacaac
cotgaccaga
ccgaccagac
acagttecta
tgtcaggett
gacagtaact
tgtattggeyg
gagactagte
agggatcaca
cctaaaggta
agcagaggtg
tkctaccteg
aagagagatc
ggacccggaa
agaageocta
gttaatagag
attittggaa
aasaagcaaa
ggctaggace
gagtctagec
asagggacat
tggggtetat
cottaaactoe
cataagagaa
caaatcaatg
asacatatat
actgccagta
aattgataaa
cgactgetta
agaagecoggg
agtectagac
gaagatbagy
ctgggaagecc

ttagetgtgyg
atgaaatica
tkgcaaacca
gagatcatca
agactggggce
gaaacggtat
aacaaaccat
agtecttttta
caacggyttg
ttcacaccea
ctetctataa
gagatcttaa
atcgcegecd

tttgtaaaaa

saaataatca
taccatetgt
getggeegoa
tcagaaggaa
catzaataaat

agetgtgatt

gtagaaacca
ttgacaaaag
ccaaactteca
aggctagaag
aatgggaaayg
ctagtaaaga
catcaagatc
agaatgaaga
attgaactay
acttggettyg
gagaaagtca
accactgaaa
cecagbtggtag
gggttgaagd
atagatgaga
aacagageaa
agggatctga
ttaaaagaat
agottagoagta
ccagaggttg
gcaaaaatac
gcaaaggaat
tatacgatga
cctetettetyg
atggtgtcag
atgggaacca
aaagagoetgy
cataacacct
atcaaccctg
aataagatca
gtccgagece
acagaanaca
aagat.coccag
ataaaccgta
acagagaaac
tactatgaaa
ggagagtteyg

PCT/EP2005/605377
gagaccttga 6960
tcaaagteca 7020
ttaaggagta 7080
ggtatggact 7140
atgaaacagc TF200
ctgctcacat 7260
ctittootgg 7320
tatctgeact 7380
tegaacchtge TA40
caagattaga 7500
ggaagggtaa 7560
agccaaaacec 7620
ataatgcoaat 7680
acttcttaga TT40
tggetetatt 7800
acggggtgta 7860
acttaticac 7920
agataagaaa 7980
taaacaaggg 8040
ggacaccaay 8100
ggtgtcocttg 8160
ttgaagaaaa 8220
aagtaacaaa 8280
gecagghbgga 8340
tactgttage 8400
agcacacagy 8460
ttgtegatag 8520
agggttgege 8580
tccataagaa 8640
catabtethit §700.
tocgeagaace 8760
cagcaataac 8820
agatgasaga 8880
aaggggaata 8540
aagatgacag 90606
gaacggecaa 9060
tgagccaagy 89120
tagtagatta 29180
agccaatcaa 9240
aggaggaact 9360
agaatgacktt 9360
taggggccac 9420
aattgageay 9480
aagagetgth 9540
cataccaact 9600
taccagctag 9660
togaagtiga 9720
ggatcctgeg 9780
ggaaaatatc 9840
taggcteaac 9900
aaactgacac 9960
ageagaccce 10020
agctgaagga 100680
agggtgecage 10140
acatagtaga 10200
cageecaktcoe 10260
ttgatgaaaa 10320
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tccggagegt cgtgccctca ctcaaggttt ttaattgtaa atattgtaaa tagacagcta 11700
agatatttat tgtagttgga tagtaatgca gtgatagtaa ataccccaat ttaacactac 11760

tagctgtgtg  ctccaatgca ctaagcactt aggttaactc gacgtccacg 11820

gttggactag ggaagacctc taacagcccc
WO 2005/111201

gaaagcaaga
gtacaaatgg
atttgacata
gagetttgac
goatatccay
acacatggtyg
gaggggtagt
gatatatget:
aatccatgtg
ctctgagaag
ggacaaaaty
gecagteaga
actagctaag
gaaggeegta
ctgcttactg
ctaccaaggyg
gaaaagaaca
ctggacaaaa
agatacctgyg
cecaagcact
ggeggcacaa
tatcttgaga
tocggagegt
agatatttat
ctccaatgoa
ggaagaccte

<210>
<21i>
<212>
<213>

12
3743
PRT

<400> 12
Met Glu Lieu
1
Gln

Pro Lys

Lys
as
Val

Val Glu

50

Gly Lvs
65

Asn

Glu Ser Arg

Ala Ala Val

Asn Leu Met

Glu Thr

gtaatecagt
gtaaagcaaa
ttcaacaaag
accaaagcegt
aaatattatt
gaggtacctg
ggccaacceyg
ttetgtaaaa
tgtggtgatyg
ggtatgcaga
aaagtoggeat
tgggcagata
atggcaacca
geetteaget
gtgttgteac
gateccatag
ggatttgaga
catactagta
ttagttaatg
ggtgtcacte
ccgecgatag
aggetgaggy
cghtgeectea
tgtagttgga
ctaageactt
taacageccece

Phe

Pro
20

Glu Lys

Gly Val

Thr

Lys Lys

85
Leu Leu
160

Asp Asn

Ser Asp
Asp Arg Ile
Asp
Lys
Gln Asp
70

Leu

Gin

Gly

accoggacgo
aaccagtggt
tgaagaagga
gggatacaca
teaagagaag
tcattacage
acacaagtge
gtacaggcat
atggettitt
tattacatga
acagattoga
acaccagtag
ggctggatte
tectittgat
agtttcoecaga
ctgogtacag
agetggetgy
aaagactaat
ctgacagact
tgttgggaaa
agggggttga
tgatgctgat
ctecaaggttt
tagtaatgca
tagetgtgtg

Glu Gly

Glu

Ser

Livs

90/103

caaggtgaga
gatacececgge
atgggattca
agtcaccagt
tatacacaaa
agacgytygaa
tggtaatagt
accttacagy
gataacagag
ggccgggaag
ggacatagay
ttacatggcea
cagegygagay
gtactcatgyg
aatatcceca
agaagtgata
tetgaatttyg
ccaageotgh
gattgcagga
acachtatgag
cagatataag
gacagttgce
ttaattgtaa
gtgatagtaa
aggttaactoe

artificial sequence:XIKE-C-NAN

'Lys Gly

10

Gly

M

Livs

25

Cya Lys

40

Tyr Gln
55

Gly Leu
Glu Lys

heu Val

Thx

Val

aAla

Thr

Arg Pro

Lys Liys

Asn
75
Leu Leu
s0

Gly Glu

105

Thr Glu

Gly

Ile Gln

ctggecatta
tatgazggta
ttcecaggace
agagacctaa
tttttagata
gtttacataa
atgttgaatg
ggattcagea
agaggactgyg
ccocagaasd
ttttgttcee
gggaggagcea
aggggtagea
aatcocgtay
tocaaasaca
gggaaacage
agtatgacca
gtagaaatag
aagactggga
gaaattaact
ttgggoccea
ageggaaget
atattgtaaa
atacccocaat
gacgtccacg

Ala Thr Ser Lys

Met
3G

Fro Asp

45

Lys Gly

60

Lys Asn

Ala Trp

Asn Ile

Gln Ala

Lives Ile

Ala

Lvs

Lys

Ala Ile

Thr

110

Mebt Phe

PCT/EP2005/005377

caaaagtgat
aaacacctet

cegtageagh

tgttgataaa
caataacaga
ggaatggtca
tectaacecat
gagtggcaag
gactgaaatt
taactgaagyg
atactoocegt
cagccactat
cagcetbtatga
ttagaaggat
caatatactsa
tgtgtgaact
ctotaggeat
gtaagagaga
agttttacat
taaagraaasa
tagttaatgt
ggtgaatcocy
tagacageta
ttaacactac
gttggactag

Liys
15

Ala Pro

Thr Ile

val

Pro
80

Pro

Leu
as

Gln Txrp

Lieu

10380
10440
16500
10560
10620
10680
10740
10800
10860
16820
10980
11040
11160
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11840



11840 <210> 12 30 <211> 3749 <212> PRI' <213> Artificial
seguence:XIKE-C-NdN <400> 12 35 Met (flu Leu The Ser Asp Glu Gly
Ser Lys Gly Ala Thr Sex- Lys Lys 151015 Gin Pro Lys Pro Asp Arg lle Giu
Lys (fly ys Met Lys lle Ala Pro 40202530 Lys Glu Thr (flu Lys Asp Cys Lys
W Ape/Rie0Pro Asp Ala Thr lle 354045 45 Val Val Glu Gly B E244/005377
Gin Val Lys Lys Lys Giy Lys Val Arﬂ%ﬂ%%o Gly Lys Asn Thr Gin Asp Gly
Len Tyr His Asn Lys Asn Lys Pro Pro 65707580 50 Giu Ser Arg Lys Lys
lieu Gl Lys Ala Leu lieu Ala ilxp Ala lle Leu 859095 24a Ala Val Len Len
Gin Len Val Thr Giy Gin Asn lle Thr Gin Trp 55100105110 Ash Len Met
ArgAggYAS’nJGWﬂ'HW@iﬁGGI)Pﬁ’é &Rt @ﬂyﬂéwé@ii{?;é%}ws Ile Cys
2668/111201PCT/EP2088/005377 91/103 115150125 Arg Gly Val Asia
m&fﬁg%ra&%h%%ﬂe 720 Rie GlwLysslleeyei30.L35440 GilhrGly Val
145°r0 Thr His Lou AlazEbr Asp Tyr Glu Leu LagsGlu lle 145150155168 Val
Gly Met Met Asp Ala Ser Gin Lys Thr Asn Tyr Thr Cys Cys Ar
Val] GiBHMTO IS o8 B AREHTE 6 ﬁ’fy‘fr%si%gEyWi y%’ﬁ) §§ Xfa Trp
Phe His 180185180 15 Ile Glu Pro Trp lle Trp Lou Met Asia Lys Thr Gin
L A8 ASIE oY TIL 195200208y=CGlu Sty CinBrae nsd grcdurGys#ila Val
Thr Cys Argedyr Asp Lys 210215226 20--- Glu Thr Glu LEtP Asia lle Val

Thr Gin Ala Arg Asp Arg Pro Thr Thr 225230235240 Lou Thr_ Gl s Lys
Ilwéle@ggy?s"%g?alﬁﬁé%e‘reﬁr@gg\@ﬁyb‘\faﬂﬁlerz%ﬂ@g@o%’é L 1o

Glu Gly GQln Pro Leu Arg Glu Cys Ala Val Thr Cys Arg Tyr Asp Lys
210 215 220

Glu Thr Glu Leu Asn Ile Val Thr Gln Ala Arg Asp Arg Pro Thr Thr
225 230 235 240

Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Fhe Ala Gly Val Ile
: 245 250 255

Leu Asp Gly Pro Cys Asn Phe Lys Val Ser Val Glu Asp Val Leu Phe
260 265 270

Lys Glu His Asp Cys Gly Asn Met Leu Glin Giu Thr Ala Ile Gln Leu
275 280° 285

Leu Asp Gly Ala Thr Asn Thr Ile Glu Gly Ala Arg Val Gly Thr Ala
280 295 300

Lys Leu Thr Thr Trp Leu Gly Lys Gln Leu Gly Ile Leu Gly Lys Lys
305 310 315 320

Leu Glu Asn Lys Ser Lys Ala Trp Phe Gly Ala Rie Rla Ala Ser Pro
325 . 330 335

Tyr Cys Gly Val Glu Avrg Lys Ile Gly Tyr Val Trp Tyr Thr Liys Asn
' - 340 345 350

Cys Thr Pro ala Cys Leu Pro Arg Asn Thr Arg Ile Ile Gly Pro Gly
355 ' 360 365

Lys Phe Asp Thr aAsn Ala Glu Asp Gly Lys Tle Leu His Glu Met Gly
370 375 380

Gly His Leu Ser Glu Phe Val Leu Leu Ser Leu Val Val Leu Ser Asp
385 330 : 395 ' 400

Phe Ala Pro Glu Thr Ala Ser Val Ile Tyr Leu Val Leu His FPhe Ala
405 410 41_5

Tle Pro Gln Ser His Val asp Val Asp Thr Cys Asp Lys Asn Gln Leu



Lou Asp Gly Pro Cys Asia Phe Lys Val Ser Val Glu Asp Val Lou Phe
260265270 30 Lys Gin His Asp Cys (fly Asia Net Lou Gin Gin Thr Ala lle
Gin Lou 275280285 Lou Asp Gly Ala Thr Asia Thr lle Glu Gly Ala Arg Val
Gly Thr Ala 290295300 35 Lys Lou Thr Thr Trp Len Gly Lys Gin Len Gly
WECLOSEIY2RYs Lys 305310315320 Lou Gin Asia Lys Ser LysPAEEFZoRPRE77
Gly Ala His Ala Ala Ser Pro 40325330%35 Tyr Cys Gly Val Gin Arg Lys lle
Gly Tyr Val Trp Tyr Thr Lys Asia 340345350 45 Cys Thr Pro Ala Cys Lou
Pro Arg AgiggThr Arg lle lle Gly PrasGly 355360365 Lys £ite Asp Thr Asia
Ala Gin Asp Gly Lys tie Len His Gin Met Gly 370375380 50 Gly His Len
asnJenGHirPRe N aleeEolisel thibval®ul Yoh 3¢ Agg 83386395400
Phe A3%Pro Gin Thr Ala Ser#4 lle Tyr Lou Val Led His Phe Ala
rrp ORA03410445 Yo Prg, Gin.SeefisrYal Asp Ma) Asp Thp Gy Asp LysAsia
GiggLen WO 2005/1112(35PCT/EP2005/005374692/103 420425430 Asn
Len Thr Val Ala Thr Thr Val Ala Glu Val lle Pro GIy Thr Val 435440445 - S .
SLuTPprASH SRGKALy V%ﬂalféﬁsCfﬂélA‘%b gx Fo'Bro Tyt B12
465450455460 Gin ThrTRr Thr Val Phe Val lle Glu Ala Gly Gin VaI lle Lys
Leu 0469400473430, Liau Meg Liey Awg: AtadlaAygraspridenshimAeg Al Trp
Asn Ala Ala 48&#90495 15 Thr Thr THSAla Phe Lieu lle Phe ‘LEiéu Val Lys
Ala Len Arg Gly Gin 500505510 Len lle Gin G Leu Len Tr Met
Thr ) B &5 h %ypﬂﬁa h afS% agollgﬁe fo I(‘flue@fi}g |n TGly
Phe Gin Tyr AIa lle Ser Lys Asp Arg 530535540 Lys Met Gly Lleu ten Gly
Leu PrOGi S e L.eneh hi,hirThrikip ks Liew 2564555@855560 Rio TyvlLys
Lys lleAgal Asp Ser Met Val B&)Val Trp Cys Gin Gly%85570575

Phe Pro Glu Cys Lys Glu Gly.Phe Gln Tyr Ala Ile Ser Lys Asp Arg
530 535 540

Liys Met Gly Leu Leu Gly Pro Glu Ser Leu Thr Thr Thr Trp His Leu
545 550 555 560

Pro Thr Lys Lys Ile Val Asp Ser Met Val His Val Trp Cys Glu Gly
565 570 575

Livs Asp Leu Lys Ile Leu Lys Met Cys Thr Lys Glu Glu Arg Tyr Leu
580 585 : - 530

val Ala Val His Glu Arg Ala Leu Ser Thr Ser Ala Glu Phe Met Gln
595 - 600 . 605

Ile Ser Asp Gly Thr Ile Gly Pro Asp Val Ile Asp Met Pro Asp Asp
610 615 620

Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Lys Pro Val Ile Lys Gly
625 630 . 635 640

tys Phe Asn Ala Ser Leu Leu Asn Gly Pro Ala Phe Gln Met val Cys
645 650 655

Pro Gln Gly Trp Thr Gly Thr Ile Glu Cys Thr Leu Ala Asn Gln Asp
660 665 670

Thr Lew Asp Thr Thr Val Ile Arg Thr Tyr Arg Arg Thr Thr ‘Prc Phe
' 6758 680 685

Gln Arg 2rg Lys Trp Cys Thr Tyr Glu Lys Ile Ile Gly Glu Asp Ile
630 695 700

Tyr Glu Cys Ile Leu Gly Gly Asn Trﬁ Thr Cys fle Thr Gly Asp His
705 710 Ti5 720

Ser Arg Leu Lys Asp Gly Pro Ile Lys Lys Cys Liys Trp Cys Gly His
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T ASIN |§71@|§Va|

30 Lys Asp Leu Lys lle Lieu Lys Met Cys Thr Lys Gin Gin Arg Tyr Lieu
580585590 Val Ala Val His Gin Arg Ala Len Ser Thr Set Ala Gin Phe Met
Gin 595600605 35 lle Ser Asp Gly Thr lle Gly Pro Asp Val lle Asp Met Pro
Asp Asp 610615620 Phe Gin Phe Gly Len Cys Pro Cys Asp Ser Lys Pro

VEDIR8USS 1A 40 625630 635640 Lys Phe Asn Ala Ser Lieu PEHIRSGISHS377

Pro Ala Phe Gin Met Val Cys 64565868% 45 Pro Gin Gly Trp Thr Gly Thr
lle Gin Cys Thr Len Ala Asn Gin Asp 660665670 Thr Leu Asp Thr Thr Val
lle Arg Thr Tyr Apg Arg Thr Thrr-Pro Phed 675680685 50 Gin#Aeg Arg Lys
Trp Cys Thr Tyr Gin Lys lle lle Gly Gin Asp lle 690695700 Tyr Gin Cys lle
Asp dhe A %ﬁ@r&?‘hr%%%ﬁ%ﬂ}%\%ﬂlg%%v 187 5 Ser
Arg Len Ly 4,Rsp Gly Pro lle Lys Lys Cys Lys Trp Cys Gly His WO
1e 2005/ 1 1L2Q1R GTER20QR/P0837 4,933 V257307 35, Asa.Plae.ValAsn
Set GingGly Len Pro His Tyr Peo lle Gly Lys Cys 7407#5750 5 Met Leu lle
Asn Gin Set GI r Arg Tyr Val Asp Asp Thr Ser Cys 755760765 'Asp
g eI T = 5l AMFASTPIOF5 780
lle Gly Asn Val TI-it Val Gin VaI lle Ala TI-it Asn Asn Asp Leu Gly
11/ 30790495800 45 RraiMa-Pra CysSefi RrorAlan@in Adal HepAleSeatigin
785Gly Pro Val 805810838 Gin Lys Thr Ala Cy&®%hr Phe Asn Tyr Set3d Thr
Len Pro Asn Lys 82082583 éo Tyr.Tyr Gin Pro Arg Asp Ar lyr Phe Gin
Pr%ﬁ??ﬁrﬂe%ﬁegg VAR Zt‘ogi% é} BTG rBhe g\s%aﬁen
Asp Set Val Asp HIS His Lys Asp 850855860 Tyr Phe Set G.11 Phe lle lle
cldleparval Mal Alas Letncl eneflp£6]yr@6 5840 8258 80:3@.dy eFyrAdal Lea Trp
Len Len lleéThr Tyr Thr lle Len Sé&in Gin 885890895 830

Tyr Tyr Glu Pro Arg Asp Arg Tyr Phe Gln Gln Tyr Met Teu Lys Gly
835 840 845

Glu Trp Gln Tyr Trp Phe Asp Leu Asp Ser Val Asp His His Lys Asp
850 . 855 860

Tyr Phe Ser Glu Phe Ile Ile Fle Ala Val Val Ala Leu Leu Gly Gly
865 870 875 880

Lys Tyr Val Leu Trp Leu Leu Ile Thr Tyr Thr Tle Leu Ser Glu Glin
885 890 895

Met Ala Met Gly Ala Gly Val Asn Thr Glu Glu Ile Val Met Tle Gly
- 800 8o5 C 810

Asn Leu Leu Thr-Asp Ser Asp Ile Glu Val Val Val Tyr Phe Leu Leu
a15 929 . g25

Leu Tyr Leu Ile Val Lys Glu Glu Leu Ala Arg Lys Trp Ile Ile Leu
930 935 h 840

Val Tyr His Ile Leu Val Ala Asn Pro Met Lys Thr Ile Gly val val
945 950 955 960

Leu Leu Met Leu Gly Gly val Val Lys Ala Ser Arg Ile Asn Ala Asp
965 870 975

Asp Gln Ser Ala Mebt Asp Pro Cys Phe Leu Leu Val Thr Gly val Vval
980 985 994

Ala Val Leu Met Ile Ala Arg Arg Glu Pro Ala Thr Leu Pro Leu Ile
895 1600 1005

Val Ala Iseu Lieu Ala Ile Arg Thr Ser Gly Phe Leu Leu Pro Ala
1010 1015 1020

Ser Tle Asp Vval Thr val Ala Val val Leu Ile Val bLeu Leu Leu
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Leu

Met Ala Met Gly Ala Gly Val Ash TI-it Gin Gin lle Val Met lle Gly
900905910 35 Asn Len Len Thr Asp Set Asp lle Gin Val Val Vai Tyr Phe
Len Leu 915920925 Len Tyr Len lie Val Lys Glu Gin Len Ala Arg Lys Trp
lle lle Len 40930935940 Val Tyr His lle Len Val Ala Asn Pro Met Lys Tl-it
wie Biy/Matoval 945950955960 45 Len Len Met Len Gly Gly Val%
Ala Set Arg lle Asn Ala Asp 96597H3%5 Asp Gin Ser Ala Met Asp Pro Cys
Phe Len Leu Val Thr Gly Val Val 980985990 50 Ala Val Len Met lle Ala

A, Arg Gin Pro Ala Tl-itdggn Pro Len lle 99510004005 Val Ala Len Len

éﬁ} lle Asp

Heer

S££T

&

TP
flt\;éggloss

Ala lle Arg Tl-it Set Gly Phe Len Len Pro Ala 55101010151020
Ala \fabkTI-tyVal Bdarual Mt (Tom [IERaPEn e Peh
2939/111201PCT/EP2005/H05377 94/103 1025
Thr A

=3B

Liey

0§/ 03377

Ala Ser Tyr lle

LPhe Arg Tyrays Lys,Tin d awSimi0404 0464056+ Sibieu Lieu

Lys TRppArG IR i M EE OV LG PR §MIETh €§§5 T

= Kl

1

P81 48D PS5
ys 116011651170 30 Asp Ser Gin Gin' Ala Val

A

168910901095 15 lle Th+$Ht Asn Trp Asp lle Asp Len Ala Gly Phe Len

Gip, 3100116851110 Tip Aladerewdaryal liedViet:Mesddathiar Met Trp

p Phe 111511201126320 Lieu Thr Len lle l1&@%%al Leu Pro Ser Tyr Glu
Lieu Ser Lys Len 113011351140 Tyr Phe L

IleVEIGITiyPAR TR fER
IIY88r Set Val Tyr Asp Il€

a

eu lle Ala Gly Hlesbhe lle lle Arg Ser Li@@g605510601065 Lys

His lle Asn Gin Met Gin Val Pro Gin lle Ser Met Pro Ser 10%9_(7}0&91_751080 :

en Lys.Asn Val.Ar Asp
%ﬁlﬁgf}/ éelilys ngy-rg%\%g Gin

rrp M LesBhe BroSer Argusts Live: Sersl TR 1980185 GRSk’ Pro Asp

Tyxr

Gly

Asp

Gly

Ile

Leu

Glu

Ile

Ley

val

Glu

Ala

1136

Phe
1145

Lys
1160

Ser
1175

Ser
1130

Ser
1205

Ile
1220

val
1235

Ile
1250

Lys
1265

Lys
1280

Glu
1295

Sar

Leﬁ

Val

Glu

Arg

Cys

Leu

Sex

Glu

Lys

His

Glu

Thr

Lys

Lys

Glu

Pro

Ile

Glu.

Gly

Leu

Leu

Liys

Ile

Leu

lie Ser Ser Gin Ti
Leu Thr Leu Ile Iie Val Leu FPro [

Asn

Ala
Asp
Ser
Tie
Gly

Asn

val

Sex

val-

Brg

val

Phe

Ser

Thr

Ala

Arg

Gly

Lys

1135

Arg
1150

Gln
1165
Tyr
1180

Ile
1185

Gln
1210

yr
-1225

Asn
1240

Kla
1255

Leu
1270

Asn
1285

Ala
1300

Gin Val Val Tyr |

Thr

Ile

Leu

Leu

Trp

Phe

Ile

Ser

Giu

Pro

Asp Val

Ser Ser

Phe Pro

Pro Phe

Gln val

¥Mek His

Leu Ser

Asp AsD

Gly brg

Ala Val

Lys Val

Glu

Val

Ser

Leu

Vail

Arg

Glu

Ala

His

Ile

Asn Arg His Cys Ile

1140

Lys
1155

YT
1170

Arg
1185

Lys

1200

Tyr
1215

Lys
1230

Leu
1245

Glu
1260

Lys
1275

Arg
1250

Thr
1305

Ile

Asn

Asp

His

Ala

Ile

Ile

Ile

Agcn

Trp

Iie

Cys

Trp

Tle

Liys

Vel

Ser

Ile

Ala

Lys

Leu

Phe

Ile

Len

Cye

Sexr

Leu

ASp

Ala

Gly

Ile

Gly

Liys

Ile

Pha #e Lieu Pro The Leniligs Ala Val Lieu 119013851200 35 lle Set Cys
lgrs %{J y(El]fxz 9%1]: 2 19412 ]Ls_{s Leu



Lieu lle Len Gin lle Thr Tyr Tyr Met His Arg Lys lle lle Asp
40122012251230 Gin Val Ser Gly Gly Ala Asn Phe Leu Ser Arg Leu lle
Ala Ala 123512401245 45 lle lle Gin Leu Asn Trp Ala lle Asp Asp Glu Gin
Cys Lys Gly 125012551260 Len Lys Lys Lieu Tyr Lieu Len Ser Gay Arg
#ladoysAsmien lle 126512701275 50 Val Lys His Lys Val APGRERESHIIS377
a Val His Arg Trp Phe Gly 1280128%1%00 Gin G1u Gin lle Tyr Gly Ala Pro
Lys Val lle Thr lle lle Lys 55129513001305 Arg His cys lle lle Cys Thr lle
ser Thr Lieu Ser Lys Aga WO 2005/111201R€30EP2005/005377
95/103 131013151320 Cys Gin Gly Lys Gin Trp Asn Gil' Ala Asn Cys Pro
cysLysiCys16ly:43 27518300335 53AKy B &) (% Piedlle B B8 &Y Met
Th¥a%n Ala Asp Phe 134538451350 Gin Glu Lys'His Tyr Lys Lys lle Phe
lle. Arg Gin Gin Ser Ser 10135513601365.Cya.Prasval Pre Reg Asp Pro
A"gs%‘;gy‘gﬁisgﬁ% K%n%r?/r%ge %&1%%1375138&15%& Asp Gly Pro Phe
Arg Lys Gin Tyr Lys Gly Tyr Val Gin Tyr 138513901395 Thr Ala Arg Gly
cluGiinl enRhEledvrdasiyen BI6 IFé‘?;eﬂ‘Nﬁrﬂqq g,o%li‘hfﬁ"f..,sﬁ%r Lys
MetBys Len Len Met ValjéﬁPAsn Len Gly Ala Glu lle 141514201425 Gly
Cys PoLe{}agi@,MsphgnA@y 240 Vg&},&%@rgiglﬁggéda\z’@r Pl?ae Arg
253143014351440 Cys Lysdnss lle Thr Asn His Giad8fs Cys His Val Asn lle
Met 144514501455 30 Asp Lys Len Thr Ala Phe Phe Glglil%%f[l%o Arg
HisGhp hﬁhr%@%&%?@?rd}ﬂfg% Bro F& %‘gh‘é ro Thr Ala Len
L&A%Bys Val 147514801485 Arg Gly Len Gin Thr Gly Trp Ala Tyr Thr His
e CAR G Glydle, 148034258800 Sar heg \labAspuHisyaltlhr Bda Ghalys
Aspoben Len Val Cys 4016085.15101515 Asp Ser MéfGly Arg Thr Arg Val

Val Cys His Ser Asn Asn Lys S :
Thr Lys yMet Lys Leu Leu Mgt val Gly Asn Leu Gly Ala Glu Ile

1415 1420 1425

Gly Asp Leu Glu His Leu Gly Trp Val Leu Arg Gly Pro Ala val
1430 1435 1440

Cys Lys ILys Ile Thr Asn gie ©lu Lys Cys His val Asn Ile l\!{_et
1445 1450 1455

Asp Lys Leu Thr Ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr
1460 1465 1470

Pro Arg Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Axrg
1475 1480 1485

Arg Gly Deu Glu Thr Gly Txp Ala Tyr Thr His Gln Gly Gly Ile
14980 1495 1500

Ser Ser Val Asp His Val Thr Ala Gly Lys Asp Leu Leu val Cys
1505 L1510 1515

Asp Ser Met Gly Arg Thr Arg val val Cys His Ser Asn BAsn Lys
1520 1525 1538

Met Thr Asp Glu Thr Glu Tyr Gly Ile Lys Thr Asp Ser Gly Cys
1535 1540 1545

Pro Glu Gly Ala Arg Cys Tyx val Leu Asn Pro Glu Ala Val Asn
1550 1555 1560

Ile Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly
1565 1570 1575

Gly Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe
1580 1585 1590

Asp Leu Lys Asn Deu Lys Gly Trp Ser Gly Leu Pro Tle Phe Glu



152015251530 45 Met Thr Asp Gin Thr Gin Tyr Gly lle Lys Thr Asp Ser
Gly Cys 153515401545 Pro Gin Gly Ala Arg Cys Tyr Val Len Asn Pro Gin
Ala Val. Asn 155015551560 50 lle Ser Gly Thr Lys Gly Ala Met Val His
Len Gin Lys Thr Gly 156515701575 Gly Gin Phe Thr Cys Val Thy Ala Ser
W@h2WisrPsAla Phe Phe 55158015851590 Asp Len Lys AsBAT 145/ Wiy 77
Trp Ser Gly Len Pro lle Phe Gin W¥%005/111201PCTPEP2005/005377
96/103 159516001605 Ala Ser Ser Gly Arg Val val Gly Arg Val Lys Val
Glygsys Asn 1610161516288 Glu Asp Ser Lys PE§%hr Lys Leu Met Ser
Gly lle Gin Thr Val 162516301635 Ser L%séAgn .Q Th&ﬁ?%@k&a Asp
Alajigeya) £5% Fy¥ Ifé‘r?'l‘fﬁllii@ﬂ%’4§i%5 eryﬁlgeégn fg Gly Gin Phe
L%,%léin lle Thr Len Ala Thr Gly 165516601665 15 Ala Gly Lys Thr Thr Gin
 c1ulenPreArgaeryal terGlyGinde 167 0E6751680Le GRAArGHHIS/RYs Arg
Vedasen Val Len lle Pro Léf3Arg Ala Ala 168516963695 20 Ala Glu Ser Val
Tyr Gin Tyr Met Arg Val Lys Tyr.Prq Ser. lle 017051710.Ser Asn
sox Agar e 8 A5 R o A T ontea 1L P30 2 Th
yﬁ e Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gin Len Pro 173017351740
Ser30:Gin A0 bys loan Aty AadAldMetVal Bn Thyr Ser Tyilke Pie 61y
1788817501755 Len Asp GffTyr His Cys Ala Thr B¥&°Gin Gin Len Ala lle
1l 176017651770 35 Gly. Lys | IS Ar la, Gl n Val Val
Al aAT%%I T 72 7%%&5%%‘@@%@@%%&5%0%% g% ﬁgﬁﬁlﬁﬁﬁrﬁ Gly -
Gin Lys His 40179017951800 Pro lle Gin Gin Phe lle Ala Pro Gin Val .Met

lyLysGlEGinAsprt80848 18181821 Leu Tie Pro Leu Arg Ala Ala
1685 1690 1695

Ala Glu Ser Val Tyr Gln Tyr Met Arg Val Lys Tyr Pro Ser Ile
1700 1705 1710

Ser Phe Asn Leu Arg Tle Gly Asp Met Lys Glu Gly Asp Met Ala
1715 1720 1725

Thr Ggly Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Leu Pxro
1730 1735 1740

Gln Pro Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tywx Ile Phe
1745 1750 1755

Leu Asp @lu Tyr His Cys Ala Thr Pro Glu Gln Leu BAla Ile Ile
1760 1765 1770

Gly Lys Ile His Arg Phe Ala Glu Asn Leu Arg val Val Ala Met
1775 1780 1785 :

Thr Ala Thr Pro Ala Gly Thr Val Thr Thr Thr Gly Gln Lys His
1790 1795 - 1800

Pro Ile @lu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp
1805 1810 1815

Leu Gly Ser Glu Tyr Leu Asp Ile Ala Gly Leu Lys Ile Pro Thr
182¢ 1825 1830

Glu Glu Met Lys Gly Asn Met Leu Val Phe Ala Pro Thyr Arg Asn
1835 1840 1845

Met Ala Val Glu Thr Ala Tys Lys Leu Lys Ala Lys Gly Tyr Asn
1850 1885 1860

Ser Gly Tyr Tyr Tyr Ser Gly Glu Asn Pro Glu Asn Leu Arg Val
1865 1870 1875

val Thr Ser Gln Ser Pro Tyr Val Val Val Ala Thr Aasn Ala Tile



45 Len Gly Ser Gin Tyr Len Asp lle Ala Gly Len Lys lle Pro Thr
182018251830 Glu Gin Met Lys Gly Asn Met Len Val Phe Ala Pro Thr Arg
Asn 183518401845 50 Net Ala Val Glu Thr Ala Lys Lys Len Lys Ala Lys
Gly Tyr Asn 185018551860 Ser Gly Tyr Tyr Tyr Ser Gly Gin Asn Pro Glu
Asnben Arg:Val 55186518701875 Val Phi- Ser Gin Ser Pro Pgratddsbos377
Val Ala-Thr Asn Ala lle WO 2005/2¥1201PCT/EP2005/005377 97/103
188018851890 Glu Set Gly Val Thr Leu Pro Asp Len Asp Thr Val Val Asp
Thxd39519001905 ' 5 Gly ¢@n Lys Cys Gin Lys lagaéal Arg lle Ser Ser
Lys Met Pro 191019151920 Phe lle Val Thr Gly Leu Lys Arg Met Ala Val
GloTefle @rGlall (1925293079 35:Bik M ESh By Bed GRPAGSValSly Arg
V&EBSs Pro Gly Arg 194018481950 15 Tyr Tyr Arg™86t Gin Gin Thr Ala
cuSELOMDET s 6P Tye Hisgl o521 901905 <Ly dsp Lo LAk Giahla
Ginnfvyg Tyr Gly lle Glu Asppédy lle 197019751980.880Asn Val Thr Lys Set
Phe Arg Glu Met Asn Tyr Asp tip Set Len 198519901995 Tyr Gin Gin Asp
Pheséle eVRefhE TRY GiftLéY iﬁ%ﬁeéné&%%zggggobﬁﬂé' Adtt Len
LéR4Re Ser Gin Asp Len Pro’Rla Ala Val Lys Asn I8 201520202025 30
a1Vt AlasArgalhr Asp Hlis Rre, GitaRredle &ig kan AlgsTysASB1y arg
203020352040 Set Tyr GireAzn Gin lle Pro Val Ler¢Fhe Pro Lys lle Lys
Asn 204520502055 35 Gly Gin Val Thr Asp Set Tyr Glu Asn Tyr Thr Tyr
ngg’%sﬁwaggae‘é’zbé@oggr Y SERISTy i K8 VAT AIERyr Val
Tyr Ala Thr Glu 402075.2 %085 Asp Gin Asp Len Ala Val Asp Len Len
Tv:ChsMet Asp.TEpdRio Asp 20902085210%:46 Rie GhuAsasGinizinMal Val
GiThr Gly Arg Ala Len LA&7&in ' 1980

Asn Val Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu
1985 1890 1585

Tyr Glu @Glu Asp Ser Leu Met Ile Thr Gln Ieu Glu Val Leu Asn
2000 . ' 2005 2010

Asn Leun Leu Ile Ser Glu Asp Leu Pro Ala Ala Val Lys Asn Ile
2015 2020 2025

Met Ala Arg Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn
2030 2035 2040

Ser Tyr Glu Asn Gln Ile Pro Val Leu Phe Pro Lys Ile Lys Asn
2045 ' 2050 2055

Gly Glu Val Thr Asp Ser Tyr Glu Asn Tyr Thr Tyxr Leu Asn Ala
2060 2065 2070

Arg Lys Leu Gly Glu Asp Val Pro Ala Tyr Val Tyr Ala Thr Glu
2075 : L2080 2085

Asp Glu Asp Ley Ala Val Asp DLeu Leu Gly Met Asp Trp Pro Asp
2090 2085 2100 :

Pro Gly Asn Gln Gln Val val Glu Thr Gly Arg Ala Leu Lys Gln
T 2105 2110 2115

Val Thr Gly Leu Ser Thr ala Glu Asn Ala Leu Leu Ile Ala Leu
2120 : 2125 2130

Phe @ly Tyr Val Gly Tyr Gln Thr Leu Ser Lys Arg His Ile Pro
2135 2140 2145

Met Ile Thr Asp Ile Tyr Thr Leu Glu Asp His Arg DLeu Glu Asp
2150 2155 2160

Thr Thr His Leu Gln Phe Ala Pro Asp Ala Ile Arg Thr Asp Gly
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210521102115 VAL Thr Gly Len Ser Thr Ala Gin Asn Ala Len Len lle Ala
Len 212021252130 50 Phe Gly Tyr Val Gly Tyr Gin Thr Len Set Lys Axg
His lle Pro 213521402145 Met lle Thr Asp lle Tyr Thr Len Gin Asp His
Axg Len Gin Asp 55215021552160 Thr Thr His Len Gin Phe Ala Pro ken
Wia 20esA1g2Thr Asp Gly WO 2005/111201PCT/EP2005/005F CAFEPRH005377
2165217 02175 Lys Asp Ser Gin b%ﬁ’r‘ﬁ/s Gin Len Ala Val Gly Asp Leu
Asp Lys 218021852190 '5 Tyr Val Asp Ala Len Val Asp Tyr Ser Lys Gin
Glyddlet Lys Phe 219522002205 lle Lys Val Gin A&7Gin Lys Val Arg Asp
Ser Gin Ser Thr Lys 10221022152220 Glu Gly Leu Gin Thr ]le Lys Gin Tyr
Lys\BgAsH Ly SPhé e B gz%%*bé‘é@s"fﬁ% Lé‘ﬁgghﬁ@’inkﬁgnyiﬁs Gin
Gihdfe 1le Arg Tyr Gly LenTrp 224022452250 Gly Val His Thr Ala Len Tyr
ryrLysiSesLenAlaAla 49 hep Gly22h022682265 2lyHis@inthr Ala Pits
Adagkhr Len Val Val Lye Bg®ten Ala Pits 227022282280 Gly Gly Gin Thr
Val Ser Ala His lle Lys Gin Val Ala Val Asp 25228 229§229§1% Val Val
119-1%\‘51' it I‘Félﬂﬁjriﬁ'lﬁrgﬁgrﬁ%s (=it é‘% ASP 22%@}; 652 ?B&I'hr Gin
2rléxi/n Gin Gin Gly Arg Arg Pits Val Ala Ser Len Pits 231523202325 lle
cluSehAla bersMathyr Tys s TyeLysFhrvlp Aan Tys Ashe 33628362340
3%28sn Len Gin Arg Val \2ZaB&in Pro Ala Len Ala ®yf¥ea Pro Tyr
234523502355 Ala Thr Ser Ala_Le sleu Pits Thr P r Arg.Len Gin
Sersg‘ 386523852378 &gﬁ\%jlﬁai%%ng&egr \ilé? rgII% 3 I?%SJ T eréT%%{en Ser
lle f 7523802385 45 Arg Lys Gly Lys Ser Asp Gly Len Len Gly Thr Gly lle
clySerAlar239823a52408: At N et Ginite Lierr Ase GibsAshBré4ie Ser Val

Gly3ke Ser 2260 2265
His @lu Thr Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe
2270 2275 2280

Gly Gly Glu Thr Val Ser Ala His Ile Lys Gln Val Ala Val Asp
2285 2280 © 2295

Leu Val Val Tyr Tyr Ile Ile Asn Lys Pro Ser Phe Pro Gly Asp
2300 2305 2310

Thr @lu Thr Gln Gln Glu Gly Aryg Arg Phe Val Ala Ser Leu Phe -
2315 2320 2325

Ile Ser ala Leu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn
2330 2335 2340

Asn Leu Gln Arg Val Val Glu Pro Ala Leu Ala Tyr Leu Fro Tyr
2345 2350 2355

| Ala Thr Ser Ala Leu Lys Leu Phe Thr Pro Thr Arg Leu Glu Ser

2360 2365 2370

val Val Tle Leu Ser Ser Thr Ile Tyr Lys Thr Tyr Leu Ser Ile
2375 2380 2385

Arg Lys Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile Ser Ala
2390 2385 2400

Ala Met @iu Tle Leu Asn Gln Asn Pro Ile Ser Val Gly Ile Ser
2405 24190 2418

Val Met Leu Gly Val Gly Ala Ile Ala Ala His Asn Ala Ile Glu
2420 2425 2430

Ser Ser Glu Gln Lys Arg Thr DLeu Leu Met Lys Val Phe Val Lys
2435 2440 2445

Asn Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Asn
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240524102415 50 Val Net Len Gly Val (fly Ala lle Ala Ala His Asn Ala tie
Gin 242024252430 Ser Ser Gin Gin Lys Arg Tim Leu Leu Met Lys Val Phe
Val Lys 55243524402445 Ann Phe Lea Asp Gin Ala Ala Thr Asp Gin Len
Val Lys Gin Asn WO 2005/111201PCIMP2005/005177 99/103
R4ERR46 24160 Pro Glu Lys lle lle Met Ala Len Phe Glu Ala DETEROPHPITET7
246524702475 5 Gly Asn Pro Liel?®HPLieu lle Tyr His Lieu Tyr Gly Val
Tyr Tyr 248024852490 Lys Gly Trp Gin Ala Lys Glu Lieu Ala Gin Lys Thr
Alg ély Azg 1024952500285 Asn Lieu Phe Thr Laesolle Met Phe (flu Ala
Phe Glu Leu Lieu Gly 251025152520 15 Met Asp Set Glu GI ys lle Arg
Prqu-hq_eﬁBSei@IyiAGrﬂWrWZS%Em%‘S AtauY Aé Eigt ﬂ hit*Asn
LigtPRiis Asn Lys Lieu Asfi1ys Gly Lieu 254025452 go 20 Lys Lys Leu
a1y’ akhiew Glv.sarAla R1o Ma Pra/Leur=SesCys-An 255625602565 Trp
The&ro Set Asp Glu Arg legSex' Lieu Pro His Asrz#&n Tyr
25257025752580 Lieu Arg Val Glu Thr Arg Cys Pro Cys_ Gl r Gin Met
Lyq_%ﬁla%%%%%%%%%} LyRaRtAVEF ARG EY s B840 )’léﬁ?y YSval
Bl Lys Gly 260026052610 Ser Phe Lieu Cys Arg Asn Arg Lieu Gly
asPETlY BI9 B Asn Rhe 3652620263535 LipssVial ol hwkysiRhecTyr Asp
Aspiasn Lieu lle Glu Val Bgs3ro 263026352640 Y=adAla Arg Lieu Glu Gly
Gin Val Asp Lieu Tyr TYr Lys Gly Val 4026452 655 Th%@g Ags Lieu
MeTAREET yPRSIFREFE ﬂﬁs’\z\% LS 480 AR TRY éé Asn Lys
Tip Gin val Asp His Ala Phe Lieu Thr Arg L|eu Val Lys 267526802685 Lys

zeHisghriGly He.Ghydhed yelyadda T Ligw Gy Aesp AEgrQG@ﬁQ@@SZ?OO
2540 2545

Lys Lys Leu Val Leu Gly Trp Ala Pro Ala Pro Leu Ser Cys Asp
2555 2560 2565

Trp Thr Pro Ser Asp Glu Avg Ile Ser Leu Pro His Asn Asn Tyr
2570 2575 2580

Ieu Arg Val Glu Thr Arg Cys Pro Cys Gly Tyr Glu Met Lys Ala
2585 2590 2595

fle Lys Asn Val Ala Gly Lys Leu Thr Lys Val Glu Glu Lys Gly
2600 2605 ' 2610

Ser Phe Leu Cys Arg Asn . Arg Leu Gly Arg Gly Pro Pro aAsn Phe
2615 2620 2625

Lys Val Thr Lys Phe Tyr Asp Asp Asn Leu Ile Glu WVal Lys Pro
2630 2635 2640

Val Ala Arg Leu Glu Gily Gln Val Asp Leu Tyr Tyr Lys Gly Vval
2645 2650 , 2555

Thr Ala Lys Leu Asp Tyr Asn Asn Gly Lys Val Leu Leu Ala Thr
2860 2665 } 2670

Asn Lys Trp Glu Val Asp His Ala Phe Leu Thr Arg Leu Val Lys
2675 2680 2685

Lye His Thr Gly Ile Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg
2690 2695 _ 2700

Pro Asp His Gln Asp Leu Val BAsp Arg Asp Cys Ala Thr Ile Thr
2705 2710 2715

Iivs Asn Ser Val Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe
2720 2725 ' 2730

Thr Tyr Asp Leu Thr Ile Ser Asn Leu Val Arg Leu Ile Glu Leu



50 Pro Asp His Gin Asp Lieu Val Asp Arg Asp Cys Ala Thr lle Thr
270527102715 Lys Asn Set Val Gin Phe Lieu Lys Met Lys Lys (fly Cys Ala
Phe 55272027252730 Thr Tyr Asp Lieu Thr lle Ser Asn Lieu Val Arg Lieu
lle Gin Lieu WO 2005/111201PCT/EP2005/005377 100/103
33 MaRTA5 Val His Lys Asia Asia Len Gin Gin Arg Gin RSB ARP T
'Mr 275027552760 5 Val Phi Thr 1#§8a Ala Tyr Ser Phe Val Asn Gin
Asp Lea Gly 276527702775 Thr lle Lys Pro Val Len Gly Gin Lys Val lle
Pea{3in Pro Pro 10278027852790 Gin Gin Len SéF&#n Gin Pro Thr Val
Arg Len Val Thr Thr Gin 279528002805 15 Thr Ala lle Phi lle Thr Gly Gin
ValAE &inyal Met it FRP @%8%?%@5- ﬁ%eTﬁg‘?Jo?%IVétl Gii Met
Ly4 Bin Glu Pro Gin Len ASp His 282528302835 30 Gin Ser Thr Thr Len
vall ¥8alkialy +81 Lys @ik Ghe-GipelyrRsov28402845285@65]\.Pr0dGly Val
Agnddro Asia His Lea AlagfieoVal lle Asp Gin 25283%28602865 Lys Asp
ASE Arg Pro Phe Val Leu lle lle (%}I%/ Asia L)](Is 1ilg/ Ser 2873_02%?%@1800 30
Ther iy gel‘"-'ﬁﬁié’ g Afa Ky ﬁﬁﬁ% y&¥RsiA e ATg L0, TV LyS
288838902895 Gly Asia Asia Pro Arg Gin lle Arg Asp Len Met Ser Gin Gly
1A 2 90R2995291%: 35 Herdren Tinr\iad Alrkeneky ¥:3in Ten Akp Bla Gin
Lendsys Gin 291529202928%en Val Asp Tyr Lys 895Thr Phe Len Asia

Arg Glu Ala Leu Gin 4029302935294, Aél%L enGly Lys RByo lle
ThrLg% LGS Ffir TH ?ﬁ?@é{%g%zﬁg%z ?;}% ﬁ%%ﬁg Al%y Arg Lengile Gin

Pro Gin Val Gin Gin Gin Len Pro 296029652970 Asp Pip Phe GinAla Gin
11GimProckenvBherkencGinya Lysdla 29 7820802985:50LGinkARI &SP Len

TyBefis Len lle Gly Ser VAEA8p Ser lle Lys 2835
Gln Ser Thr Thr Leu Lys Val Gly Leu Lys Glu Gly Glu Tyr Pro
2840 2845 2850

Gly Pro @Gly Val Asn Pro Asn His Leu Ala Glu Val Ile Asp Glu
2855 2860 2865

Lys Asp Asp Arg Pro Phe Val Leu Ile Ile Gly Asn Lys Gly Ser
2870 2875 2880

Thr Ser Asn Arg Ala Arg Thr Ala Lys Asn Ile Arg Leu Tyr Lys
2885 2880 2895

Gly Asn Asn Pro Arg Glu Ile 2Arg Asp Leu Met Ser Gln Gly Axg |
2800 2905 2810

fle Leu Thr Val Ala Leu Lys Glu Leu aAsp Pro Glu Leu Lys Glu
2915 2820 2525

Leu Val Asp Tyr Lys Gly Thr Phe Leu Asn Arg Glu Ala Leu Glu
2930 : 2935 2940

Ala Leu Ser Leu Gly Lys Pro Ile Lys Arg Lys Thr Thr Thr Ala
2045 . 2850 2855

Met Ile Arg Arg Leu Ile Glu Pro Glu Val Glu Glu Glu Leu Pro
2860 2865 2970

Asp Trp Phe Gla Ala Glu Glu Pro Leu Phe Leu Glu Ala Lys Ile
2978 ' 2980 2985

Gln Asn Asp heu Tyx His Leu Ile Gly Ser Val Asp Ser Ile Lys
2880 2985 3000

Ser Lys Ala Lys Glu Leu Gly Ala Thr Asp Asn Thr Lys Ile Val
3005 3010 3015

Lys Glu Val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp



299029953000 Ser Lys Ala Lys Gin Len Gly Ala Thr Asp Asia Thr Lys lle
Val 55300530103015 Lys Gin Val Gly Ala Arg Phi Tyr Thr Met Lys Len
Ser Ser Trp WO 2005/111201PCT/EP2005/005377 101/103
302030253030 Set Thr Gin Val Thr Lys Lys Gin Met Set lieu Ala Pro Leu
®bem8adri3a403045 ' Glu Gin lieu lieu lieu Lys Cys Pro Pro Gi{st&8eae5893a77
Set Lys 30503055 3060 Gly His MW Set Ala Tyr Gin lieu Ala Gin Gly
Asn Trp Gin 10306530703075 Pro Len Gly Cys Gly Val Tyr Met Gly Thr
llg, By Ala Arg Arg 308039853090 15 lieu Lys lle kiisdPro Tyr 'flu Ala Tyr
lieu Lys lieu Lys Gin lieu 309531003105 Val Gin Val Gin Set Set Arg Ala
serhhAladlys Gl Set|levield 10811 5352620 kg Sla HREFASEEEhFRD lle
lielfAtg Lys Val Arg His Gif48ly 312531303135 A¥fleu Arg Thr Lys Set
Meg lle Asn Pro lle. et GindiewCys-Arg
Gl“Ag%&lyéﬁ?sEL%%A%FA%gﬁ E@%afréffnggfs ile 3%5553%3%3165 30 ||§§E;|y Set
Thr Met Ala Set Ala Gly lle Arg lieu Gin Lys lieu 317031753180 Pro Val
clwEiArg¥eia Gih B ASRTREThPBet PR LR G ARy 376531993195 35
18243 Giu Lys lle Asp Ly ¥ Gin Asn Lys Gin TR Pro Giu
Proa%ggszg$ ligy His Gif, Gindeandfiptys Yal Rhe AspLysdiaugys lle
Prp49321532203225 Ginsleas Lys Gin Set Tyr Aspo@in Val Set Trp Glu
Gin lieu Gin 323032353240 45 Ala Gly lle Asn Arg Lys Gly Ala Ala Gly Tyr
Ledidy Sintdet £z 32&5@256%%%5%%% @ﬁ}‘G‘i’HS\%ﬁngLﬁpr’ﬁr & Lys
Hf& Val Giu Gin 326032653270 50 lieu lle Lys Asp lien Arg Lys Gly Lys
valYs lle A9 TuT¥EGIH-321 532803286, T At Alayte &0 LysAsnGhidys
Arg Asp Val Ser Asp Asp J1ps55329032953300 3120

Arg Glu His Asn Thr Trp Ile DLeu Arg Lys Val Arg His Glu Gly
3125 3130 3135

Asn Leu Arg Thr Lys Ser Met Ile Asn Pro Gly Lys Ile Ser Asp
3140 3148 3150

Gln Leu Cys Arg Asp Gly His Lys Arg Asn Ile Tyx Asn Lys Ile
3155 3160 3165

Ile Gly Ser Thr Met Ala Ser Ala Gly Ile Arg Leu Glu Lys Leu
3170 3175 3180

Pro Val Val Arg Ala Gln Thr Asp Thr Thr Ser Phe His Gln 2la
318% ' 3180 3185

Ile Arg Glu Lys TIle Asp Lys Thr Glu Asm Lys Gln Thr Pro Glu
3200 3205 3210

eu His Glu ¢lu Leu Met Lys Val Phe Asp Cys Leu Lys Ile Pro
3215 3220 3225

Glu Leu Lys Glu Ser Tyr Asp Glu Val Ser Trp Glu Gln Leu Glu
3230 ' 3235 3240

Ala Gly Ile Asn Arg Lys Gly Ala Ala Giy Tyr Leg Glu Ser Lys
3245 3250 ‘ 3255

Asn Ile @Gly Glu Val Leu Asp Thr Glu Lys His Ile Val Glu Gln
3260 3265 3270

Leu Ile Lys Asp Leu Arg Lys Gly Lys Lys Ile Arg Tyr Tyr Glu
3275 ' 3280 3285

Thr ala Ile Pro Lys 'Asn Glu Lys Arg Asp Val Ser Asp Asp Trp -
3290 3285 3300

.Glu Ala Gly Glu Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln



Gin Ala Gly Gin Phe Val Asp Gin Lys Lys Pro Arg Val lle Gin WO
2005/111201PCT1F-P20051005377 102/103 330533103315 Tyr Pro Asp
Ala Lys Val Arg Leu Ala lle Thr Lys Val Met Tyr 332033253330 '5 Lys Trp
Val Lys Gin Lys Pro Val Val lle Pro Gly Tyr Gin Gly 333533403345 Lys
WharRsiLeaiPhe Asp lle Phe Asn Lys Val Lys Lys Glu Trp  PCIT/EP2005/065377
10335033553360 Asp Ser Phe GIHZYB Pro val Ala Val Set Phe Asp Thr
Lys Ala 336533703375 15 Trp Asp Thr Gin Val Thr Set Arg Asp Leu Met
Leg ¢k Lys Asp 338033853390 lle Gin Lys Tyr TyBPi%e Lys Arg Set lle His
Lys Phe Len Asp 339534003405 20 Thr lle Thr Gin His Met Val Gin Val
T@%Valﬁ%’ﬂﬁ%%?\é‘ﬁ‘é 4538%4“%‘6?9;%???%@"?4 BAMFASY Bly Gin
Arg %ﬂy Set Gly Gin Pro 25342534303435 Asp Thr Set Ala Gly Asn Ser
ryaVighl ewAsnyaldigniir Met 1lea344034403450Q 30 JyrAda Ehe Eys Lys
SerBlr Gly lle Pro Tyr Argg8l§ The Set 3455.34608465 Arg Val Ala Arg lle
His Val Cys Gly Asp Asp Gly Phe Leu lle 347034753480 35 Thr Glu Arg
I"Y‘;G rF’ Elvieh s iR %k@ Gf’r?fﬁsélyﬁe}’@n%@gﬁﬁﬁhgﬁ?e Len
Ala Gly Lys Pro Gin Lys lle Thr Gin Gly Asp: 40350035053510
Asﬂ_mMephysG\ml Ada BroAvglPhriGivAsEdle &ian Rape Cys:Ses ala
3538585203525 45 His TheFtd VaI Pro Val Arg Trg &2 Asp Asn Thr Ser

Set Tyr 353035353540 Met Ala Thr a Lys
n?\/l?ip la” ?ﬁr%;'éhg% '5%;"5 I{eﬁg A%ggply in Ac’rg Bly Set
Thr Ala Tyr Gin Lys 356035653570 Ala VaI Ala The Set The Len Len Met
rielpoSenie Asn Rro Vat 553575386803588 &/ aliArgvrg Heeyed érxben Val

LEABet Gin Phe Pro Gin A&00 3405
Thr Ile Thr Glu His Met Val Glu Val Pro Val Ile Thr Ala Asp
3410 3415 3420

Gly Glu Val Tyr Ile Arg Asn Gly Gln Arg Gly Ser Gly Gln Pro -
3425 3430 3435

Asp Thr Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Ile
3440 3445 3450

Tyr Ala Phe Cys Lys Ser Thr Gly Ile Pro Tyr Arg Gly Phe Ser
3455 . 3460 3465

Arg Val Ala Arg Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile
3470 3475 3480

Thr Glu Arg Gly Leu Gly Leu Lys Phe Ser Glu Lys Gly Met Gin
3485 3490 3455 :

Ile Leu His Glu Ala Gly Lys Pro Gln Live Ile Thr Glu Gly Asp
3500 3565 3510

Lys Met Lys Val Ala Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser
3515 - 3520 3525

His Thr Pro Val Pro Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr
3530 3535 3540

Met Ala Gly‘hrg Ser Thr Ala Thr Ile Leu Ala Lys Met Ala Thr
3545 3550 3555

Arg Leu Aép Ser Ser Gly Glu Arg Gly Ser Thr Ala Tyr Glu Lys
3560 3565 3570

Als Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Val
3575 3580 3585

Val Arg Arg Ile Cys Leu l.eu Val Leu Ser Gln Phe Pro Glu Ile



WO 2005/111201PCT/EP2005/005377 103/103 359035953600 Ser Pro

Ser Lys Asn Thr lle Tyr Tyr Tyr Gin Gly Asp Pro lle 360536103615 5 Ala

Ala Tyr Arg Glu Val lle Gly Lys Gin Leu Cys Gin Leu Lys 362036253630

Arg Thr Gly Phe Gin Lys Len Ala Gly Len Asn Len Ser Met Thr

F#ABEB530308645 Thr Leu Gly lle Trp Thr Lys His Thr Ser LyBAvgre95Me5377

Gin 365036553660 15 Ala Cys Val®@fi#dle Gly Lys Arg Gin Gly Thr Trp

Len Val Asn 366536703675 Ala Asp Arg Len lle Ala Gly Lys Thr Gly Lys

ngﬁgyr lle Pro 368036853620 70 Ser Thr Gly Val Jly Len Len Gly Lys

His Tyr Gin Gin lle Asn 369537003705 Len Lys Gin Lys Ala Ala Gin Pro

serPredle &y Ghs \ialrAsprAIg 2537108¥4 53220 hyrdlys Lem GlyoPradle Val
A3fio¥al lle Len Arg Arg LéfitArg 372537303735 3PVl Met Len Met Thr

1 Val Ala Ser Gill Sgr TI_E}{L 37403745 35
a Ala Tyr Arg Glu V Ile 1y Liys

3620 3625

Gln Leu Cys
3630

A Glu Leu Lys

Leu Ser Met Thr

3645

Leu Ala Gly Leu Asn

3640

Thr Gly Phe Glu Lys

Arg
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Thr

Ala

'Ala

Ser

Lieu

Val

3635
Leu Gly Ile
3650

Cys
3665

Asp Arg Leu
3680

Thr Gly Val
3695
Livs Gln Lys
3710

Lys
3725

Trp Thy

Val Glu Ils Gly

Ile Ala

Thr Leu

Ala aAla

Lys His Thr

3655
Lys Arg Glu
3670

Gly ILiys Thr
3685

Lheu Gly Lys
3700

Gln Pro Pro
3715

Leu Gly Pro Ile Val Asn Val

3730

Ser Lys

Gly Thr

Gly Lys

His Tyxr

Ile Glu

Ile Leu

Aryg
36606

Trp
3675

Phe
3690

Glu
3705

Gly
3720

Arg

Leu

Leu

Ty

Glu

Val

Arg

3735

Met Leu Met Thr Val Ala Ser Gly Sex Txp

3740

3745

Ile

Val

Ile

Ile

Asp

Leu

Gin

Asn

Asn

Arg

Arg
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