EP O B66 684 Bl Description Infectious bursal disease virus (IBDV), a
menbef of the newly recognized Birnavirjdae famly, causes severe

i mmunpdefi ci ency in young chi ckens by &L Qﬁ/?%gs'%/he precursors of

anti body-producing B cells in s the bursa of Fabricius, one of the two

maj or{ i mrunol Oﬁéé‘c?ib tigh gans of birds. Birnaviruses contain four polypeptides
which are termed VP1 (90-100 kD), VP2 (41-54 kD), VP3 (32-35 kD) and VP4

(24-29 kD) ( Dob 0 $ni&ioud lbursal bR2ER2L virddRiBOVY R3nékitdr ¥Mifle Réwly BEMnBVEmBTHLAS th , causes
wei ght's of appseasb Mh@oXeriSbhcl kb yodry iheiera by 2844/ByiRE BB BhekirdeRd ot akiBBBDFodatind® cells in
1979;: Fahey set thabursa d$8&oils, oné? tRftwd GormbikoRlgicabrgahsddr Birddf | BDV (Firth,

1974) has a cal c@insdvindes\dbh@aih faua polypeftidesd WEIEH &€ GrBRTVNQ9GI00UDE SPE Huds om), \h& (32-35
et. al, ,~.1986) kytandivipaabe® kB (Dotods kaad3onsf. wPa, vEd akDvendi BDK DageFabiegular weights of
et. al. V 1985a) approxiratelyrdoi kDy 82 8D (ahd) 88K bspediBal@ XDobGH et.df. 190 dFdheq Bpal; @9855). VP2 of the
nol ecuI ar wei ghustraiiag) lstain [o& IB@M dFitthy 1974 hisi gybdloplatey MW ph o 52kDcftear seatepring $tudidsdHudson
prot gi n (sees Ftgl.,21986)Rup migttes st hgndstaiiga-est KINend SWBKEahay eiahp1P8Pd) ohddemmii gels
dat a)j show t haf-aenteli, ¥§7paFheseduked appaters Tnolepul Gﬁ?b@p’ﬂﬁ“@ee‘uﬂa\?@ highly hydrophobic character
precyr sor - pr odefdke pretpintsep Mg Fertign apping ¢ jir McKemy prpgbligied slafghwow/iaithe yig! 41
The liarge genoffl 88K ReRSPY ﬁf‘e‘@tﬁ BESUrIITPredct miatienstie. 3PP ks therRivesdlegned VP2a and
pol yagrotein i nV'WHr ch the vi ral tldes are present in the foll ow ng

or der;: N-VPZ VP4 ege fg) Pzﬁw,ewrﬁa' fea?n w PS'?"@ seegwme'"f'qgw o vira
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t hat at‘he 20 co pggag@,; pe r ecogm se i's rmnoc onal_ ant |
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Native VP2 i soheair@ige e Qillstdi@ pdsield plofectd e frat BEbVhMedibl. BN inRBEd MRDNRRens, the
rai sed agai nstnai®DWPA hidducddlids! rdlitrafifingt dhGbodies oot veoRa sl dhidkans. [The @& tpassively protect
chi ckens frem ¢ndidasifidineiBDV aifectionl(Edhey Bi.22 Cingrdisdripl Qubthtb@)kBstsmbitidnE VPR ptodded/M2E coli,
produces Vi r usalsteprbduadsi irisaguteaiizitdoandi pestective dndittdaies dhdiickens afhesechisuiik damly edttgish VP2
| atter passi veisya pri@thed-profddtive imnadoeges of 1800 | BDV i nf ection (Fahey et. al . '
manuscri pt subm frhedjpsenRmeamtidn desives figPP the ideptificatiod df @nfematlonaiaﬂpwepwﬂ)ldl)nﬂ?ésthat is
Vi rus-neut r al i ekesgizesy anuobeof Yiueneuhelizing toeosional antiapdiged Y MAL) eaised pgainpt| thewvirus.
clearly est &bl i sAha/pEsens inyentigy @rovidess e -pro@bisent | RNA melekifo GermPrising |apmigleotiply esequence
present i nvent fYRsPARANG RN fesirPReh dragreroh apiqnallyt ogsihen ity “I?o?FPHF"’ﬁ'af"?gﬁﬁ%ﬂ of the IBDV
epi t ope wi t hi n9%)®De Zﬁqﬁ‘ﬁntcgd“?gé?,‘d@en 7 é’B'VB tidp- 1y rrber of VI rus neut r al ng
rmnocl onal antl b dlln %a gefpﬂ.g be obt fro natural,
t nv nt et 0(5 %""é?"? o(;fnrc% o ion f %e aur fu h ore thls nucleotide
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nucl eot i de Seqlfehce ?@9 fén g;,h,, io t@%ﬂ& nau%l -09 uence
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nucl eot i de 35 S € HiE RWénticbisoliRovtied 8 radbrabihdit DRA kholebudg caPeskR MhEaxprodsioh lcorBlysef®nce
rel at| ed by nut@vingpromblaCiedckintd @il Mitiar Sdquendéd, bl & nlzkbiRie StdUBHde twhich @Br&sponds to the
del etli ons, i ns&act-$mehisagerant of the IBDYigemee sbgmenticdding fan &P1ipaiipbgtide@ccur ri ng
sequgnce, provi dédyehbnethgsaspdet tihetiventiohlpromidéseaigbanbirentiiNAgiionigg sehisle capablecfiemisesing
is c%lpabl e ¢f depnigmatiopdl esitpeel of the VRZopolypenticle iob HREIV, eerdrrisipge am Bxprdssion/pgntrol sequence
pol ypept i de of havipperonpisesequrnrasand diiatoe erauences. ards/a Niplpatida spauaacsivhieh caTesRages to the
sequgnces posifqeb¥rebiragapa obihe 1B0Y gpromesaament eading i VRordweriedces bei ng
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geno segnent . 9&1! lh t ijra for the VP2
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45 conf oggmat i Qﬂé’-ﬁreé%ﬂﬂ itveRen oo bRaMB 2y dankiy M&és@?p@pe&tﬁ@\élspﬁﬂ thb ShtG&hicRof a
expr ¢ssi on Cconkdiypbptds FHERREE bl ad RELI-BH ITREREnt So? CHhkS TEIRS géhale | sBrhdnBlicBing for the VP,
sequences, andpciypBpii@é.eoti de sequence whji ch corresponds to the Accl - Spel

f ragient of the |BDV genonme segnent codi ng for VP2 pol ypeptide. In a
further aspect, there is provided a host cell containing a reconbi nant DNA
cl onigng vehi cl e and/or a reconbi nant DNA nolsecul e as descri bed above. so
In ygt further aspects, there is provided. pol ypeptides displaying | BDV

anti @enicity which-can be
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produced by a host. cell transfornmed or infected with a reconbi nant DNA

cl oning vehicle as descri bed above. Such expressed pol ypepti des conprise

t he pol ypepti des encoded by the AcclepSpsds gsaagnent, and optional ly together
with the Scal - Xhol fragnment, of the |IBDV genone segnent coding for the VP2
pol ypeptide. 55 The present invention also extends to synthetic '
pepti des or péé ygdieicietve thirm hathetel mebrs thah thegeptide$ trypolypeptides dbyprepn praduced by
encoded by shheicacadloshielogital atpaes suadf ast bie MeBB\Of rberniodl syettpsisrr tyodeomyinksrONAe
VP2 pol ypepteshaigues-leadin B bigjenical syndresinsSugk gllyprpEdss ncani pfecouiss. e’ Sjaed ey givect
means t hat PREsIREPYiadwe-call of 3 sPRsHHRrPeaEsed A feldestrspiein op B eleaea8 ! & yeagi nolypeptide
and/ or bitol & Ly, fhioficell angrsgragation of thasdpsiced polypqplion a"é' iona eptiglg cqggd for by
r ecombi~nant™ Al"fe'éﬁﬁ ﬁ%‘ '°'°'I"’é9a‘fﬂ“ﬂ bY B‘GE’P?)‘I kB%’ﬂ"' ﬁ gg ?’ at“’ EFFet & amino
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cel " or cl gﬂ&ls gléN@rJ ul n in
once the anhdig: sQlalhind GBI GRe. FurtloP Gothe 94 £u8itlvaRah éépéﬂa df HethbkR Qﬁbreof as well as

est abl i shedy gliffitafl ARPYURHatRNY ad38)s ArdTHi LRI Iftimatidhal Pl gﬁ&.ﬁ.&&ns\%qwem@moeo
coding fpr the desired polypeptide, the polypeptide may be produced

synt het i calgxameien exanpl e by the wel | -known Merrifield solid-phase

synt hesi s procedure. 10 It wll be appreciated that pol ypeptides

di spl ayi ng antheyeiivnp dytaiell desciimmibryp@ies todiie igentitiat dby cérifvemationl epitGipedithih vag mam
of the | BDVs geomired seguemntutraidag monotional &tiend2 pol ypeptide,” will have

ut il i ty=son semdheoapcaradandigaipwoms's, and in the preparation of single or

mul ti val ent \Figeee hehows §wi idestifichtiRM\g! Bntigenit teoides 1redgnizédnlmMAb h7/8hand MAb §fProteins
vacci ne manuffra®t elenes ihich edifferst sajogs §f VERorera deleedaere ispleted fundep tepydenatyfing

ym ation of the
Broduc? %Y h%tlcauaf for

use thereof , conditiges, |spejied @pto ifeaetipieset g andhgro a‘f"?“t ‘ﬁ? |WP@°°§’§§6W odigg. Jhe closed
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1 The f ow

conf gr mca)t i ondy 9 ﬁg \%&3 ?’Hja ¢ géﬁ?‘?(?ﬁ%‘ f‘ezsé 3;35" "REGE P %mdifhﬁt
nonocl| onal a re?)

the identifi caue hydr hxhcnvF rolgé% dggﬁ 95%%%5% gg démzz%% r,.? |c1
Protei ns,fro iones In rentrree I'ons 0O were de et

i sol at ed’ under non- denaturlng condi tions, spotted onto nitrocellul ose
filter and mxrdpedswinbhvdinepgonocl onal anti bodi es. The cl osed boxes indicate
the region ©f VPZThat 15 recognized by MAb 17/82. The 145 anmino acid
pepti de encastrekiod dt Monobiynal Afibd¥is legaiveelBDY.r agnment i s the m ni mum regi on of
VP2 requisred Tromreaction wth Mab 1//82, and with MAbs 3/1, 32/3, 39A

9/ 6, 33/10 anHALBAC bRe whbleammpesed i @Bold vials erat the $disen 68Is Ausbd0itheBF-ZlorNSt ingldoma
that i s recetmiTaetytdudoddh@re Platgdipg i multiselistrayh endyubeoghs bdrepnddybypimofunddettioy efr
VP2 encodedvhiole virisomenitioFgiitpse)shesits. Pesitive willy chexsysiongd thiep imendt imitieg dilglies apgegceeened
smoot hed bybvadres agitraligation.cfestank Aiptis sfdeolgeivierndsimaenapesiphationeel efeop slenatied
Wods ( 1981virgl PraPER| ALS AND METHODS Producti on of Mnocl onal Anti bodi es
agai nst | BDV. _BALB-C m,ce vvere I muni sed with whole virus and the spl een
cells fuse ds23 4 B 881 1's. The hybridomas were pl ated.

out in multi \Mlah rr\?n g d%%’l grre %atge wi CJlrae qemsthat ha nr(l) (sjeo tal:[a eQ g sWRé’é
virus onni i hitad elIu ésr ac& g tX‘?he 3t
limtin g d HE A%Vnat rl':ult tyof
whol e virus, mbr@éﬂ«}“&?ﬂr Qété&' r%hegy .F&@td -of’a's éii théheQerél heV.'Jth enged in-
proteins. S&e&mam Gtk ){ocpéméd"@f vibrt vinBL&VhduRN hl@t@t{slvg@ﬁo@tsm RedBlARYs BAl
ant i bodi es eHR $RMGEE Burdd & Fadrickabss¥sed B M5sA fb%su&\ﬁdm@ﬂ@éhaﬁéﬂ%ﬂﬁﬁ&dtymid 18D
SDS- PAGEseantaiéiatigen aFuhé e lef 4k 01988b) Nh ofdaCo | abdsbHHE aBimp F tha A6¢ i in@uidpretipiRte®iiveod
descri bed byp2biath egroteih . Abephérd£d8 Rhdrmacid) ewdsQdctivated with rabbit IgG anti-mouse Ig and mouse
monoclonal antibody, prior to being blocked with normal rabbit serum and normal mouse serum. The
‘activated Sepharose was then reacted with the viral protein, washed and analysed on SDS-PAGE gels. The
precipitated viral protein was detected with a mixture of monocional antibodies that Western biotted
66 VP2a/2b and VP3. The in vitro virus neutralizing activity of the monoclones was assessed using strain
GT101 of IBDV, that had been adapted to tissue cuiture, and grown in chick kidney cells (Fahey et.al,,
1985b), while an additive ELISA was used to assess the specificity of the MAbs (Friguet et.al., 1983).
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fractifons of the tissue culture supernates of the nonoclonal antibody
cultudes were purified by affinity chromatography and injected
Intraperitoneally into 3-day-old chi ckeE®,0 346684 Bfere t hen chal | enged i n-
traocylarly with 100 Cl D50 of virulent virus 6 hours later. The chickens
were post-nortened 3 days |ater and the serum and bursa of Fabricius
assesged by ELIGRSSEBIN( s dual nonocl onal antl body act|V|ty and IBD 50

vi ral fantigen (Fa 85b n er to s e abi | he
MAbs {0 i nmunopr e ?%' 'éﬁ ‘ﬁf‘t e major
was agtivat eg V\fﬁ” e[" ‘ﬁ pea 'fg;" 'f‘?ﬁ" §§e Raict 41 kD

‘1o bein Tué CGEI‘? Gi; &M w@gs su stanta e usi];raha i[ll The
pri or | edd‘gl efelﬁ% éi“nto Qg uemﬁ

activated Sep harose was t en rea ro vvashed and
anal yfed on SDSE;P{%@%:&%E&s The preci pi tat ed VI raI pr otel n was detected with
a mx{ure of nomoCTomAr—antibodi es that Wstern blotted 55 VP2a/2b and VP3.

The ip vitros,yi ruswfmrﬁk,é&drmsta«waaatmz@fwbk)eanmlgfapqssme%@ﬂ&se}sln Dr.Keith
usingjstrain GlgkMey0lpouhiioito2 tvbidrs REhep &AM MulleHMiIE 0 983, An SEOLR/2 ClektbrU [CReend 1983) were
grownjin chick ke&l@eyroﬁabrkswmmmyanamaal Queer, 38 botivelyMTné PPBRectd tliad bbtEinddlitomAPhar- .
was uged to assessa.t he specificity of the MAbs (Friguet et.al., 1983). 4

EP O B66 684 Bl Virus Strain --The IBDV strain (002-73) used in these

studigs is am ABssbmbihdnbelonbs eded t dotilearaedsinl mtchantidediéi). . The naj or struct ural
diffefence with European-and North American strains seens to be the fact

that the major 41ThDame RiVAr seoment af thpiRRVeganore/Padgnsiasiong dpet sadingirime io|whigh dhp viral
to a 87 kD specﬁ'@g‘“wzw Hyrihe |gege magrpani e ¥Tanged & e folfpndnaserdesi WVREFYPAQP 3 (Hudson,
| BDV was adapt e?}3krt Glanes hichycagieing g VPE g0 %W‘P%afﬁ jdegigrated fin.¢ Rxpression clones D6 and
Expr ebSton V&t B‘r' évh'cwmde therprsirep i or 8 sqemep &, rpagpcliypleravgrbgen dpssriged el hzag, gt-al-
E.col | pop 2136 h |ned,frho Igr eith Stan]e ,PUR290 292 vect% Snated P
(Rut -her and MJHP P_ﬁ Yv IC )1? ?Tattegn&se o the r n%‘[%gthefl nom Aza » ej\?en?l:e to:
recel Yed from ing of overh iNg m e%lg nom Ac uwalent
vectof was Ogtaljo% ar JRHA ecllc herefore be g&?l@édﬂ? m mthe

33;

procebsi ng and gyNal 1@ N @b et? 85) Mr&ligh udson et.al.,
contajns a | ong;gafeRotetdidiGo sfredie%: Hy'Joint €dNAt es/ibd 4 LQ 'b%@ 'em? @B@Q £ Ebonth¥on Apal
the | hrge segmegt ; uﬁrvéacrag%sleapraéaﬁgm th&Mipaf P VBLLlogethr W MIE3- fesidues 125-

(Hudspn, et. al .301$H3&8d to ShRRSicAB B FANTRIE PO WAL cHiBtRceOH ma m&uf 8 eRérRling the P1
desi ghat ed Dg. ifeRIvs HeQhbek loptigie dabaniadetdl) 1948] 1o eMPlesdesCentaMy thelchite GITM 16rGe Sghent
or a begnent ofcobiihg regies pesiiubs/Bion ) ey & demooseseri bed before (Azad, et.al.
1986); Cl ones whi €ér tenevhstiuttioh loecidieS P2 R4 e Insgrt foom alve AP gaseRd®S wupsmalmm’gf For
it are desi gnattee chhstrigicreciucioes PRF4VIRS PO Midve veis ratargpyivalls defetddofront e & |epdiahgnique
of the | BDV gerestictipnsiigsiandetitensppropda8&i filigahimrepdtions, theseavarkoDiisited ragmepts were blunt-end
consi sting ofs digaed lediratrut pRigeetpr To copstwet doge Phe Sealt-iSce! ipomentwas gxcisghmm clone PO
fragment equi vaandreliogted inly théy mplagite af RNAX%@Q%YRCWE B 1el Int gl{dhase glpres e N-terminus of the
constructed by 'PBY ReiYRgriidawes weddrvrenapet 3i7it- Taemgtehbe Nl t he cDNA | i brar
(Azady; et. aI % 19§!§’ °stq‘??"8€| Pf“ Qﬁ‘h’ﬁ‘ﬂd‘ i"?“F ZE’P‘PGW"%q ‘I“égs“éa?" Hedesticligggites downstréam of

fu | n | s; I ?reﬁw&
pr evi pus| y 4 om |th uon w Fwe ? B%Rﬁg

D6 ﬁ{g y, eC clones are
cl oneg and’ L:Es: n %i& 5%', ‘All Ih sgegv%itor prozu e fugsinogx

vectofs, thus exX gﬁ e , gcgtjﬁf _ {h tasmid.
(resiHues 125- tk,us s Qs@vﬁlﬁ B SABn T Gl cos 'e%ﬁ?éiﬁ %@53?’1*,9,

constyucted in fueiich of Helcdbrmina Bixd & Ml mbhe 30 Insert wth the insert of
clonej G5 (Azad, etrhedéxact rdgRBS bt he l@Vﬂir@éﬁNﬁ‘&@%ﬁtl phésbit it A6 aifiétbrit bBnds BI\Venbw i8l &igure
segment codi Ng 1.6 Mdt-YetBSdystoaS ari-gldidhland indsslich dobdificas brb gahagbésh daser. For

the cpnstructi on ke ahaineof Ridioh @ros drdtecadvaed frbincon 2090 BEth&EtaVESole K@ieBaal clones
with Bral and Retete th&@BDV frutypemitis ivatipbteded by 110l kin ggalRdosiadse, tohwa. 2O of e aotsl pradn in
progressi.vel y didnes elich ad m7tkdeeN-@Btminghidsiert Therdmgue of @réused motsionf ted dxpectearsite produced in
after| appr opsoi adlame d2dFif.R) wagdess than d%cdf itherigsal proteirs dhey H10i kDLRsgaiactesideeel fubioraprateing Brmed
wer e bl unt - end igBluble|inghusion] bpdigsowhighawere gyaniijaiively @elietpd. at Ta.0Womat ThecT kB Nopreteip 7iusion
a Sca] - Sca | Holvagvaes: onibe othsr bpnde@mpinasiin BIP S¥ReMplantaien sren ptdaP®drint o t he

Smal pite of the expression vector pEXL. In all ‘these clones the N-terninus
of thg lBDVfo | ypeptide was fused in-phase to a 7 KD-fragnent of the N

pr ot e} n. es derived fromPO in which deletions were carried out between
two restriction sites downstream of
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the site of fusion are designated [err] x-y, where x and y are restriction
sites. In instances where 40 fragnents fromw thin the VP2-encodi ng region
were cloned-directly in pEX vectors tgrocbeessBare desi gnated as pEX x-y.
Al these vectors produced [err]-gal actosidase fusion proteins. Cone pEX
Sacl - Spel was constructed by renoving a 1lkb Sacl fragnent and religating
the plasmd. This Kept the ILBDV protein i fAgdEdse with the N-terninal
portion of [err]-gal actoesidase but resulted in the deletion of the
Ctermnal third of thes@iianB HoétVector SydtbiRs, BrcPErowth QB Q&lﬁtldﬂfCoﬁd?t%ni BDV | arge

RNA segnment present m—theyd-ffereni—ctones e—shoynm—n—Fr e—t—Fhe
host - vect of E¥SPens hn®c8r pukelidiset | ndRRY Arelein [UertP 1 § Garem tee | incgtpn
Tabl e 1> The| aoount s| péx f u$ipep2138r Ot Pit TKDE-gutkidpEdess apged3Zr om ¢a2+,269% of t he
t ot al E’coll poakeyn i n cl pnes where the | BDV pol ypepti de was| preceded by
110 kD [err] | g&aet Oosi dase} to ca. p% of the total protein injclones which
had a 7 k n usi o a nfused|pro n of ,4h xpecte
si ze prodl?cedbgﬁmso ng e 122%?9. WgrﬂgéNBJoggs t han 1%githe ﬁ%x,%[:'e

prot ei n. Thep+oo-—+kb-fer+l—fatactosigase mm OR—pr-otpHRs—orreg—t-hsotuble

i ncl usi on bopP&s whi PPﬁNer R&bdM‘t"i‘taﬁo\}@lﬁygaﬁé‘P?“&S%d at 37, 000| A SMIPTEhE * 74k [
N-protein fusPbn pollpeptifles, on the other hand, rémined inf{the

super nat ang at 12,000 rpm 55 EP Q 3661684 Bl TABLE 1 . Summary
of Host-Vector Systenms, and G owh and Induction Conditions. 5 Clone

Vect or E. coli Host | BDV protein fused to G owth tenp. I nducti on PO
pEX popBé@tbinant DNAGeckdiydeer r | - gal act osi dase 32 42 , 2hr PO
[err] pEX x-y 10 P2- P4 pPL pop2136 [err] protein

[ ery] %Z 20 Isolai@Qf plasmi@FRANA and restrictiorUidomeets, molecular hybridization, E.coli trgngfprmiatiopand
D6 pefRer general RRlecyipfittplogy tepfirtnurDwere Perfayaddhst dsadrifiedsia a proviopsepapdr (Azad, etal.,
1.5M | PTG [er‘?f]s) 4hr D1 16 P1 Reconbi nant DNA techni ques. 20 | sol ati on
of plasm d DNA and restrl ction fragnents, nolecul ar hybridization, E. coli

t ransf or magl Arelysis of pressed gr nol ecul ar - bi ol ogy techm ques wer e

per f or med %&s d scr bed | revi Qus pa _
of expressedb % opESay ‘ﬁjcf’é ! '3(8 %f’:‘g‘gl 8%%983‘ ‘igfae 'éza ﬁ(g,l' ﬁ%f" V]'f
col oni es and 'Plén(? T3 %a?ﬁl on of iSO 3 otei came%ou as e | er 2
PAGE and Western blotting were carried out a_s descri bed earI | er (Azad
et.al., %gGhEs@quESULTS To define the m nimumregion wthin VP2
recogni se nber of virus-neutralizing nonocl onal antibodies, the

VP2-encodi ng regi déﬁneoihe Witdm MR Segidh QERIR SBR \t8doYnishB | 15t £ AuntdeP B7 $308-ReutrdliSing moftid@nal
3' ends at sp@BbdidsC the 8%lehdbin@ regh B ¥PE Wad prbjrestively | de@RE G@mi HAhANESTANI 3 ends at
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pept ' d fragment {clone pEX Accl-Spel) reacts very strongly with MAb 17/82 (Fig.1). Since there are no half

cystines present within this region of VP2 (Hudson, et.al., 1986b) disulfide bonds are not expected to be

important for this conformational determinant. The region of VP2 reacting with MAb 17/82 is extremely

hydrophobic with a small hydrophilic region present at each terminus (Fig.2). The N-terminal region is

560 encoded by the Accl-Sacl fragment, and the C-terminal region by the Nael-Spel fragment. Since §' delstion

from Accl+Sacl and 3' deletion from Spel—+Nael completely abolish reaction with MAb 17/82, the two

" hydrophilic regions are important determinants within the conformational epitope recognized by MAb 17/82,

Similar deletion expression studies show that the epilope recognized by MAb 6 is encoded by a 204 b.p.

Scal - Xhol fragment present at the C-terminus of VP2 (Fig.1). These results are consistent with previous

§s cobservations (Fahey, et.al., manuscript in preparatlon) that MAb 6 Waestern blots VP2a (41 kD) but not VP2b
{37 kD) derived from it.
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AB  Phick N * JAS  AB

7642 1gf§ 9o BBs Chi £&0No. 200" AG

9G 7 0 . <20 <5 0
Chi ig No. * AG AB 1° . l<§J0

<2 2
60 9 2] 120 ¢2° ‘Qog 30 4 520
40 10 <1 80 18 >178 <4 4b
<1 30 11 <1l 120 ' 19 >128 <4 4
<1 - 6035 12 <l - 80 20 >128 . <4 5
<1 60 13 24 80 TAB(E 4 >128 <4 6
64 60 14 o <1l . 120 22 . >128 <4 7
>128 \_ 60 J‘bPassuve protec+on of susi]fép(t]ble chickens' w‘ﬁh gG and lgiﬂlaﬁﬁioody from éucken 7642.
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* The chickens were challenged with IBDV (002/73) and viral antigen {AG) in bursae and residual
antibody (AB) in serum are expressed as reciprocal ELISA titres.
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Accl - Spel fragment -of the | BDV genone segnent codi ng for VP2 pol ypepti de.

40 2. A recolrbiReRinbikINADRR [nffcdhi® cafisitihg b MGidoBdeCiciiditd whikh SdrespaRdRIth HRSACAI-Spel

nucl eqti de seques: oMkt BDVCRAIMRSRENEH cddhglidd¥PAsaypesiel fragment, together

wth the Bcal - Xhol fragnent, of the |IBDV genone segnent coding for the VP2

pol ypepti de.2. A recombinant DNA molecule according to claim 1 which comprises a nucleotide sequence which
corresponds o the Accl-Spel fragment, together with the Scal-XhoI fragment, of the IBDV genome
segment coding for the VP2 polypeptide.

44 3. A recombmant ONA molecule comprising a nucleotide sequencs according to claim 1 or claqm 2,
operatively linked to an expression control sequence.

4. A recombinant DNA cloning vehicle or vector capable of expressing all or a part of a conformational

epitope of the VP2 structural protein of IBDV, or a polypeptide displaying the antigenicity thereof, and

50 having inserted therein a nucleotide sequence according to claim 1 or claim 2, said sequence being
operatively linked to an express:on control sequence

6. A host cell containing a recombmant DNA molecule according to claim 3, or a recombinant DNA
cloning vehicle or vector according to claim 4.

55

6. A synthetic peptide or a polypeptide displaying the antigenicity of a polypeptide encoded by the Accl-
- Spel fragment of the IBDV genome segment coding for the VP2 polypeptide.
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45 3.: A r-econbi nant DNA nol ecul e conpri sing a nucl eoti de sequence
according to claim1l or claim 2, operat i veI y linked to an expressi on
control sequence. 4. A reconbi nant g)r vehi cl e or vector capable of
expressing all or a part of a confor rratlona epi tope of the VP2 structural
protein of IBDV, or a polypeptide displaying the antigenicity thereof, and
50 havR mREnsested therein a nucleotide sequence according to claim1l
or claim2, said sequence being operatively linked to an expression control
sequence. 5.1 Azddosi. Glirétt, Sontand Raheg. K.J.r(@eaS)1Iha ahiraddidéation laed mblecwler conidg nithé 0
claim3, or daummmdm geDbie of aniusyaliaelsirain ef ipfectipet bwsal disease dlirusgVitatoge| @B m
4. 55 65 A s"?ﬁﬁhet i ¢ peptide or a polypeptide displaying the antigenicity

of a pol ypept Atpe: Bfc Sahoy oy Baris, AcEMY. KSged Hegsagyfb {1988 E’EH‘@S'P'BD%MEI&CQ" of
segnment cod|° g“ffesm?qﬁ%e'\w@nqﬁms&qud@ “°fbp"°te°‘EP 30“9366" Epationy bresgt iReAe s
1. Azad, A. Airdlogy 149 g c? - Thee char act [ zat on

T/}u gesév{l} gi ﬁgvng’q%gu Iqss ranc?g r\r 4gengmes

and nol ecul bﬁtf°5'n '" 'PJ g Hé"eﬁ'oR bF%’s
strain Of %{E dzgfionypls fé’asag'
Azad, A A, qieahdiChl an 15852 rtgxaﬁgtgf?z fibn 312%6& ng. of, the,
o0t - prof chﬁa b %'3‘#% il eﬁ%ﬂ&sﬁ ‘é‘a“d‘?ﬂ:sy #;sq g migaté:atn
190- 198, 3. u@?:h&é bquab dlkiﬁ{ “’vmﬁ r']eutralg@sl LRt 1infecEf‘\«nty |K ltk:é andbct;ﬂsf:é prr; @ﬁbﬁ o h

and Tenni ngemickek. JGbIVID. 66 BpaBlYsa. cal and Bi©chem cal
charact eri zat Fan, OR, 16X GdRLEAks Wi &rimRGHd0E tbbrskzlsvyﬁ@&a@mmn @0 bbtatisnt ;Soamﬁldck.
RNA genones .Aust Vg 60 - 128430.593- 605. 4. Fahey, K J., O Donnell, 1.J. and

Azad, A A ([lGgba)s., hatiattasisica dt,iRageshy., Bissira.ra aﬁi Gbltbeny ND{1983).6‘J DLV RBS
of i nf ewti 068 : 538l di sease virus. J.Gen.Virol, 66: 1479-1488. 5. Fahey,
K.J.. O DoneHbgp. ITPJ andiidodBa §ifs (198T), Bredicti® 85 proteinattidend yletemnitahte (@Bknino acid
struct ural [seayerced) Perfc.NpthAcadi $rfi.UBA.i78118824198| di sease virus neutralizes
viral i nfectitydson, Pe. \MoKera. MNe Fewerf E#sa'}#r‘t#@d’tﬁ‘ -d1P88h iRyStEpiLTe |oE e Jarge RNA
J. Gen. Vi r ol Segsgnt of fnfgtious pprsal digeasgrivipyspNucdcigs g’; Burrence of an

i nf ectiBus q_grerfg?éq# r?gf(ﬁ‘?éeﬁﬁyt Rivh 3PS rPimizing N iprysyfog 1’?5'EfR'maf3\?j'st§.-Sﬁét(B'3'-
50: 128-130 3. ava Onan ance age

and Gl dber {0 e Rfeftwstafg Bigteins %'6"9 beSesmy o Eﬁz“ﬁﬁ[ °fTBaﬁ |

and Whods, " ‘o 7' Fh'aALgsgd ﬁ!ﬁ%fo?n@cngrggﬁn e§§ fgpro ﬂ Echenc a

am no |d %g A%g, ﬁ)gc

Ker H3. V. an rer- @ 19§f‘l}dE of(éb?&qgcnes%ﬂg@\]c2 SI?B@Q’%" e of
the | arge R §t§‘f9§§‘3fktr< Qhd 0 S’CJ¢0H§84 %o%é’:l n5&a§€ﬁe66'f5rH eriafl 4
: 5001- 5012 gxpfersion vekkbrs: fdeRiilicatidn ¥ BNl cﬁl'\e%k&‘ﬁ Yor HOm¥H i %&@ Qﬁﬁd)m T+ Ribo-
DNA |igationggsf or transformati on. Focus (BRL Technical Bull et | ny g 17 1-3.
11. Laesm i, U K (1970). C eavage of structural proteins during the
assenbl y dfiaitnee head of Bac- teriophage T4. Nature 227: 680-685. 12. Queen,
C. (1983). A vector that uses phage signals .for efficient synthesis of
protei ns it EgedgebingttiDiiA3Boleculecoinprising. duiclepizlel se@ance Rhichl cot@spodds. to Ruet Avel-Spel.
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1791-1794. 14. Stanley, K K and Luzio, (1984). Construction of a new
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45 3. A recombinant DNA molecule comprising a nucleotide sequence.accordmg to claim 1 or claim 2,
operatively linked to an expression controi sequence.

4. A recombinant DNA cloning vehicle or vector capable of expressing all or a part of a conformational

epitope of the VP2 structural protein of IBOV, or a polypeptide displaying the antigenicity thereof, and

s0 having inserted therein a nucleotide sequence according to claim 1 or claim 2, said sequence being
operatively linked to an expression control sequence.

5. A host cell containing a recombinant DNA molecule according to claim 3, or a recombinant ONA
cloning vehicle or vector according to claim 4.
55
6. A synthetic peptide or a polypeptide displaying the antigenicity of a polypeptide encoded by the Accl-
Spel fragment of the 1BOV genome segment coding for the VP, polypeptide.
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d ai 1. A reconbi.nant DNA nol ecul e conprising a nucl eoti de sequence which
corregponds to the Accl-Spel fragnent of the |BDV genome segnent coding for
VP2 pgl ypeptide. 40 2. A reconbi nant DNép geE&684 81 according to claim1l

whi chjconpri ses a nucl eoti de sequence which corresponds to the Accl - Spel
fragnment; together with the Scal - Xhol fragnent, of the |BDV genone segnent
codi ng for the 7VPR sydietqreptide depolybBptid8 accirding tooaidim Aaaheraddidéedhin khetitidispliays the antigenicity
conpr ij si ng a nucl ¥atrcliesplidecanesied buthe deakSpal fragmeot. togethet wih the [Sedl#fh@ fragment, of the IBDV
operatively |inkegneme spament sedingdordive \(Brpolveaptideequence. 4. A reconbi nant DNA

cl oni hg vehicle or vector capabl-e of expressing all or a part of a

conf or mat i on&l Sepf PRlypeptide comerisiag @ Rotyperife $ATBNGS Aispiying Hirs, antiggnicty of a polypeptide
pol ypepti de di splgg? @bvﬂ?s AR SPgEeEptt ihp dFRYogonome, seagent cw'"qnésmhﬁg(& ? RYwepidg as
t her ef a nucl eot '8'&%]8?1"&‘8""’&:388?'&1? jonapoPeRtide 35 ?Néfrfas"?hs‘zque@a od thersto.

sequence being gOPRY aéd i accorgl im 8% aner%snssat "} COI‘II.Je se AT e LA ?am enici
host fel| copt & i} %ﬁgpep éé’“’ b g Eﬁkﬁe‘ A;% eﬁt%&ﬁég e e Shat %‘i‘t ity s

recorﬂm nant 'DNA ordi arm
synthetic peptide or a %{;lce "?f‘%ethedl S P I'ng the antlgenl city of a

pol ypepti de engRIgehe¥d b | e 69'3? Qbtiab REldRPYs 48RY 'S c%ﬁg'?'ed?ta use:
coding for the | esdybe de fﬁ%ﬁf&iﬁ R perel Rt o bbbl f;pprﬁa Droabion Gadordih
th 8Can@

7. A pynthetjsc peqdi Eecmlyyd@e@tsymt.ase@%wr BalydeptideloriubBdfolySdpdeact eri sed
in that it displays the antigenicity of a pol ypepti de encoded by the

Accl - Bpel fragmeni contpagieh e stinddldtifg dli@mbesrbspiing|agdifs@ BOW Nihich@bmprides dt BGA one member
genong segnent cosblentgd fiom $yhtketidPRepiaEsyme plolyfleptidés addordifg ftoltatin [BObry plaipt 7 cidd fused
conpr|sing a pol ypopédtide seerdieq de cilins Bl @yslarg 9, Hegethat e phantoputsbllyaacceptable carrier
pol.ypepti de zencodbetefyy t he Accl - Spel fragment of the | BDV genome segment
coding for the VP2 pol ypeptide as the C-term nal sequence, and an :
addi t| onal pol ypehednpesites seqelingte gaimithaentaegreagieaftused thereto. 9. A fused
pol ypeptide according to claim8 wherein said pol ypepti de sequence displ ays
the aptigeni ci fﬁ*ewspfﬂchm a pol ypeptide encoded by the Accl - Spel fragrrent

t oget h wi®h the Scal- BDV
e
pol ypepti de accor y?e(?t' T°g'ef%"%e" fele ied pol ypept i de

et B ny o ol Mt hogl B ’{"‘n‘écﬁ o RORER Ay o
Kk tﬁ f ng" ku )@'J%NFr :Eﬁﬁs%y {iﬁl thdit LSpel

accor H' ng t Qo 1 Frag ie%dé?t 1BDV-Genom-
ptide or niR9d ny . A conposition for s rrul ating an

response agal nst | BDV Whl ch conprises at |east one nenber sel ected
ynt heti ¢ speqdbrilifand ONRMolRE RhihelRAd SR RiitboftBedunzClagh AsBrued 1 6dieti2/id operativ
sed pol ypepdnieite Seq@eaLiutl EpgbstichskinfdlBgébuidentstai m 9, together with
ceutioally acceptable carrier 20 therefor. 12. A conposition
i Nng to chaivehikdl cdenVekion zurgKiaierad jvov atbmbitdatee DNANGrize hder 2 Gesamtmenge oder
I nant es DNAireb [Tekkgidels Komfermativhsepitabs gesnsruittisreliee &'Pi-Broteei emaBD\Hoder eieew Polypeptids, -
pel - Fr agnmendas ciies Aotiggneig@schaibry deyot i agfwieistel ieenmignirrem kanBVod Ging oNueissisheriuenzsnach

entspyicht. 2. RelsprivhnhredersATNACHVB| siflgatetzh gethéltadispenseativ Bn oiig sExpiepionskontrolisequenz
Nucl e tldsed&enz ®hY™Hen it di e dem Accl - Spel - 30 Fragment zusammen mt
dem - Xhol - ment des das VP2 PoI kodi erenden | BDV- Ge

absch |tts ent ‘r| Ze" entigl éﬁ&ﬁhﬁ&° I“aCheﬁfF‘Pféﬁ"t%?ﬂ?' &n nvgm‘e' oder einen

ot i dsequenz 8ﬁzukﬁ'grﬂ?'fpgﬁ°'lre %f" I’"a A"a8per8$ M*an ei ne Sequenz zur

Expr gssi ons &9 ”kr Oé))nﬁa‘letg%y ’P-'Q&i'a dd§rt Poly%gptld. das die Antigensigenschaften sines Polypeptids aufweist, das
von dem Accl-Spsi-Fragment des das VPg-Polypeptid kodierenden 1BDV-Genomabschnitts kodiert wird.

7. Synthetisches Pepttd oder Polypeptad nach Anspruch 6,
dadurch gekennzeichnet,
50 daB es die Antagenetgenschaften eines Polypeptids aufweast das von dem Accl-Spel-Fragment zusam-
men mit dem Scal-Xhol-Fragment des.das VPz-Polypeptid kodierenden IBDV-Genomabschnitts kodiert
wird.

8. Fusionspolypeptid, enthaltend eine Polypeptidsequenz, die die Antigensigenschaften eihes Polypeptids

55 aufweist, das von dem Acci-Spel-Fragment des das VP2-Polypeptid kodierenden IBDV-Genomab-
schnitts kodiert wird, als C-terminale Sequenz sowie ein weiteres Polypeptid als damit verkniipfte N-
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4." Vehi kel oder Vektor zur Kl oni erung von rekonbi nanter DNA, das bzw der
di e Gesant nenge oder einen Teil eines Konformatlonsepl tops des
strukturel | en VP2-Proteins von | BDV ddtP 388 B&Bbo| ypeptids, das die

Anti genei genschaften davon aufwei st, exprimeren kann und ei ne

Nucl eot i-ds eqyer}%&%&% A&%pﬁagjgmn pmjil ﬁ B?a er lygepff‘&s r?zea §tan %LQL Lehatthh Ssines

operativ an €i .
Wrtszelle, en &%‘ %@P%“Es?‘w 'ks%f ﬂﬁc'h %’r‘rspruxcg1 BER i
ei n Vehi kel oder--ei ne ekt or zur on| er ung von rekombi nant er DNA nach
Anspruch 4. 4@ veRanreaY2f R&tibiRA Qiﬁesps‘?ptr\étrgchgrq BbptiB bdeP PH deflias Rah AHstuch 6 oder 7 oder
Ant i genei genschibl ¢0siGsiRPesnas YRAPAdsHScrRB o8B 8, bei BaF dikOBMEdAN einer Wirtszelle nach
Accl - Spel - Fr agmisgrudd @Ssowie Sie\Ginktges Bintneiscmsi FRpie dael Pbifidptidsiaer Fabisispon ceitas
kodi ext, W rd. ‘auchysihhebidehes Peptid oder Pol ypeptid nach Anspruch 6,
dadurch gekennzel chnet, so daB es di e Antigenei genschaften ei nes :
Pol ypept i ds #\f2nsansiensati@sy v Mnebgang el Arispaiantivora gegenitberz BB nanthakend mirdegiewn einen
Scal - Xhol - Fr agrivervetedds .ada synWiPictiRo| Repiisiot uad Raybetidemcksin AhdBvh SodeyTeand Eheinnoly-
kodi ert wrd. ®epidien tach podoyok piodet 9 hestetiendeandivebre zupammen pib eiparh phasoareviisch aghehm-
di e Anti genei gdareeAdberalaiiei nes Pol ypepti ds ss auf wei st, das von dem -
Acci - Spel - Fragnent des das VP2- Pol ypept | d kodi er enden | BDV- Genonmab-
schnitts k@di?erzﬁsam"reasetzarssn@ﬁww%é 1 enteligndainy Adiydise: ein weit eres

Pol ypeptid als damt verknapfte N- term nale Sequenz. C. 11111111111111111
EP 0 366 684“%’f“§°at|90§| onspol ypeptld nach Arispruch 8. wobei die .

Pol ypept i dseguq‘p | nt| nschaf eﬂe %L nescePo(I:| A l;[el ds cal"yef ;‘)"o"?xESE fragm S
von dem Agcl 'S el I men?f" %ngi % ?‘re Rt des. das

VP2- PoLypeptld o |peren ?f“ norra sch ert wird. s 10

verfahren z' ﬁr &15% GeoftlolAG 5§ rahareh&é; hBRn 6" ssbiohobNEREbtbRue qui
nach Anspruc G&nd auq' enft 'AB&-8p Qéﬂj&ﬁ&% X\B@ibtfr §reﬂ%€ﬂxﬁéjsﬂr§éﬁrjﬂer§g frlque
9, bei demdi e,@ﬂpgoggrﬁb‘gp,eedo Béptit vib,5zel | e nach Anspruch 5 sow e die .
Gew nnung gles synt heti schen Peptids oder Pol ypeptids oder

Fusi onspol ypgptmoiksuiél draORgedotddinbnt Wempteiant the s&duencBUsalBdtaIaGL $etor NG reZéhdicAidh @ Gureg
el ner | nmunant wied de Bagesneraeive b Bhd/séqadmtdad doatidle abapebegdrens ei nen Vertreter
der aus synthetischen Peptiden und Pol ypepti den nach Anspruch 6 oder 7 und
Fusi onspol y- 4.péfptteiren wbicle A sipnage fv' BNoseambirattespableedielerime@toyboe partie divnrgpitope
mt ei nemephar reemeiosesth dalapeddine dyastaale YP2idelBOMadui d'un polgpeptid®, presentant son antigénici-
Zusanmenset zundg. whdshs aughesh rsérd wne Eavened tusiietidisiue sotay; laipegadicatime | e &iladile paguence
1. Nblecule d ABN 'ﬁéé@)!’?ﬁ“'@’f&ﬁft‘e(’t‘f’@rﬁmﬂe%f"‘:ﬁHéc%aaéﬁ@éesﬁ%I eoti di que qui
correspond au fragnment 20 Accl - P du segnent enom ue | BDV codant
pour |e pol ypefeldf Wprontenant pesmoffculed AP reca B'Pr’ﬁ‘f e '8‘1 gfjcatign 3. ou vecteur ou
revendi cafi on feh'ﬂ‘{ﬁdeé&ﬁiﬂeé’rﬁ?“ﬂfﬁ‘é’"?@aﬁéﬂ%afﬁ}%q l?BtPPé] que qui correspond au

fragnment Acc r%e%l ntenment avec mga hoI 1) e,
p rde re i eptide gment
g~nomi que 1B @2 enT qﬁg % g' pt' 4 et g Jﬂ%%gf

r econbi nant corrpre ant e S ce nuc n [a revendi cation 1

ou 2, N.eg, dg rﬁéﬁ} Sptide &f Se%ﬁe's‘iﬂhé% S eion %%«%ﬂ&@an&kea Q&E&éﬁ&! & & GHRPrERSRE PiRugsfh-
Vecteur ou v6hichdilign QelySeptRaREs garszaérﬁ‘&lpml-ﬁé’é"'tcoﬁ;aR@r%r@ abbc 8 REdBRT Séafidlol B4
partie d' un 6p|s§g}mat omique 1BOV E&HaiBbiradpdlpest@e B, pr ot 6i ne structural e VP2
de 1BDV, ou d'un polypeptide pré6sentant son antigénici- te, et dans |equel
est i-nsere uge FPalpPEPERCENdENnsd dariptedart > BGlebte polypépBiviguechrésaritanOranflgénititéy'unl palgipdpe
séquence @ ant tibe \Médécmr mairdgmenteAdcb®del te segmentegépatig@niBOV dedaoiopdur @l eolypeptide VP2
d' expressi on. Som@e| éatenceh ttermirgiet @haint polypeptide | serpifimentditeABKhme séavionaealiterminale
sol on | a revendpadarsédreeli-ciou vect eur ou 3s vehi cul e de.cl onage d' ADN

reconbi nant sol on lLa revendication 4.
9. Polypeptide condensé selon ia revendication 8, dans lequet ladite séquence polypeptidique presente

50 Iantigénicité d'un polypeptide codé par fe fragment Accl-Spel, conjointement avec le fragment Scal-
Xhol, du-segment génomique IBDV codant pour le polypeptide VP2. -

10. Procédé de préparation d'un peptlde ou polypeptide synthétique selon la revendication 6 ou 7, ol d'un

polypeptide condensé selon la revendication 8 ou 9, qui comprend I'expression d'une celiule hite

55 selon la revendication 5 et la récupération du peptide ou polypeptide synthétique ou du polypeptide
condenss. '
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6. Pepfide synth6tique ou pol ypeptide pr6sentant |"antig6nicit6 d' un

pol ypepti de code par |le fragnent Accl-Spel du segnent genom que |BDV codant
pour lje pol.ypeptide VP2. 40 7. Pol ypeptp das@dsppti de synthetique solon la
revendi cation 6, caracterise en ce qu'il presente |'antigeni- cite d' un

pol ypeptide cod6 par |le fragnment Accl-Spel, conjointenent avec |e fragnent
Scal - Xhol du seagnemtpogitumaitieulbBDY répockahmyriteire dogtreBDY jgaisbmplend\dadnains8in représen-
Pol ypept i de condetagiechoisinparein@ntreplides 6 gelwnetidep sinyhstiqes délequl rpreadieatipmfitou 7 et les
| " anti‘geni cite d' eaypprildggeqodends selon I3 redendicaide Sprwrd. enjointemgnteayec Wt vdhic@lp ghargjaceuti-
segnent anonlquem@Bﬂva@@@ﬁﬂ?Pﬁbaﬂale pol ypepti de VP2 conme seguence
Cterminale, et un Y pepti-de suppl 6nentaire commre sequence N-termnaie
condensé A cel df- @?mpog °“I56'P‘§/Bé‘?¥ﬁi“§°ét"{5‘dﬁﬁ%§’é"té‘6Ia?iﬁ‘i’a'l‘ta revendi cation 8, dans

| oquelpd adi t e sequence pol ypepti di que presente 50 | "antigdnicit6 d un

pol ypgptide code par le fragnment Accl-Spel, conjointement avec le fragnent
Scat - {Xhol , du segnent genom que | BDV codant pour | e polypeptide VP2. 10.
Procedd de preparatlon d' un peptide ou pol ypeptide synth~tique selon |la
revendi cation 6 ou 7, ou d' un polypeptide condense solon |a revendi cation 8
ou 9, {qui conprend Pexpression d' une cellule h8te 56 solon la

revendi cation 5 et |a rdcup6ration du peptide ou pol ypeptide synthetique ou
du pollypeptigde condense. 12 *C L M S* EP 0 366 684 Bl 11. Conposition
pour gtinuler une r6ponse imunitaire contre |BDV, qui conprend au noins un
repregen- tant choisi parm |es peptides et polypeptides synth6tiques sel on

| a reyendication 6 ou 7 et |es pol ypepti des condenses selon | a

revendi cation 8 ou 9, conjointenent avec un v6hi cul € pharnmaceuti- quenment
acceptiabl e pour cela. 5 12. Conposition selon |la revendication 11 contenant
un adjjuvant. 10 20 26 30 35 40 45505513 *C L M S
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