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WD 2004/ 052930 PCT/ DK2003/ 000859 TARGETI NG SI NGLE
EPI TOPES FI ELD OF THE | NVENTI ON The present invention
wo et0ans93t 0 the field of active specific i nmunPCTIBK2$/000859
("therapeutic vac- cination"). In particular, the
present invention relates to novel immunogenic agents
that are 5 capabl e of inducing specific B-cel
immunity that is directed agai nst one single epitope
present in a self-antigen. The invention further
relates to nethods of preparing such i mmunogens,
TAR?E%ﬁJ PEgﬁhgﬁF%he i mmunogens in therapy. Further
I'nventron relfates to proteins, nu- cleic acid
fragnents, reconbinantly nodified host cells and virus
that are useful in the prac- tice of the nethods of
FIELDh@F T/ BNMENGTON 10 BACKGROUND OF THE | NVENTI ON Acti ve
speci fic i nmunot herapy (al so known as therapeutic
vacci nation) that targets weak an- tigens and
The SEISENtIPNEPMH &elRtgs tarthedlelteef ackive snesifid immurotbertapy K("thérepeutic vac-

cinati®8}. h\wartiterRAdes preElft iht@ioR felah ‘tcmikl)\%ﬁ |rﬁ‘r9uﬁ nfc%ylm:? that are

to tar t an 1 ens rel evant f at hol o
caporihc Rt %ﬁﬁk/ Hptpyfps Clepadpading ope shgiépitope present
in a peif- ?fetmenc‘t'i?ﬁpthm@e furttefretlyteana metidds at prepaBng such immunogens,
metﬂ-d’d@d)'f Uélﬂ@@ﬂel lbherBEQI%Qﬁ lﬂﬁérgpw %&h&ﬁ&&ﬂv&tBﬁ$Qa&E %t{))gFo?Qns nu-

cleicds g% Fl aHe etween an ant

&de agqﬁ“e<9 (Fe bﬁ%&fé”wd'f\ﬁﬂé%t qu%amdaY'fL@rthﬁtrafe.ua@@ *ﬂéhe prac-

tmeqf@emmﬁmpkkmpesmvmubn are recogni sed by the inmune
system as being foreign. A refinenent of this approach
utilises fusion nolecules where the fusion partners

BAC@éﬁb&M@%&ah# ﬁgForehhe antigen (nornally proteina-

ceous I'gn carrier. These two approaches
share the drawback of utilising a large 20 carrier

Actl\)@iﬂpéﬁﬂd EhrhiRkhdrs 'Ts% KnBWH %Qgﬁe%pgeu‘: E’@Qcc“é%on) that %argets weak an-
includes a | ar

tser R S0E R e BhBE it ee ek oo Botast o decades. The dea o
stimelpthictklipmumne sysemitntarger arﬁ@pm&&vaﬁﬁ foe e pathogicaBdtateYncludes

man?gﬁl"ﬁﬁ{ie H}B@ct@?ﬁ Eérl%g op pQb ik @orﬁﬂl &8 rl:%%gfgl% Lf{lc %OS' ng of

t he vaccine: |ncrease dve
phenonmenon knomn |n the art as "carrier suppression”

Traditibnallye tHerapengc vdid&ﬁnlé@ ASR) bechWréd¥dd ad MRNHSE c&ﬁuéa@é%tween an

antlg{ ﬂ%‘ngf%égrgg%l%éﬁ grr},| Ipecbelhf\g %"EEN%G&F%%rOVWﬁgHéQrp@ ﬁaﬁ%s that
are racRIAIsp@ B¥ theelmlgmsystqn‘r @q keirgifosgipr. darcfinérasntiyé énis Bproach utilises

fusiof e R ed vsfHeﬁEgih@ fdﬁcﬁd Bﬁ’ﬂﬁe‘ﬁy%%ﬁgltﬁceg eFlelth§ .hﬁ&ﬂ?nér‘n{blly proteina-

ceou%ﬁandcﬁg %rslggéﬁrrfé ﬁ‘?P{g‘] gaé:b% %‘Ib‘:tée e qq‘a\?/lléancgé)f Hiilising a large
carng‘rr@plgq:qhe that ngnodeapnmmogemcr then thapif matdn) andréies Bicludes a large
numBdHYF @ @pitdHat! harﬁ"ﬁén@é th sl RV ?gfdﬁsé %&aﬁy%ahﬂ[@ﬂ% a response

d egrs OnS? B%Ilnst he Sl ngl e B-c e1ls
irect; % AR Fhe CATREPTPHD Ak B LENOASHOGER the WRrcior has to be
increasqnieCp'Er time gé pbérgdmeahen ikvedn frr theatt dsageier @lﬁﬁfﬁr@sl&m" 8f the immune

er | 004/ 052930 .
reslJMQCT)/ ng%%%w Js§508 ﬁgésuchrégré%{h %e vggtgp%%nscyh%\ é?'Slﬁﬁ?'goges in the
antigepy thgieby FRjlsieERS theuBmunetragPonesaRveniessieley@adponses i n-

A related approach has been to couple a single defined supposed B-cell epitope (in the form of
a short peptide) to either a single, broadly recognized, T helper epitope or to a carrier protein

(the “hapten-carrier” approach). These approaches both suffer the drawback that the immune
response against the single B-cell epitope is very hard to control, since the native conforma-

tion of a peptide stretch derived from a larger protein is very difficult to maintain. In general,
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duced. O her approaches include coupling of

sel f-antigens or epitopes to non-i nmunogenic carriers,
W@paonos2aBl y in conmbi nation with foreign TH epi POPBK2003/000859

cont ai ni ng sequences, cf. e.g. WO 5 02/066056 whi ch

di scl oses non-i mmunogeni ¢ pol yhydr oxypol yner carriers

whereto are bound B-cell epitdpes and TH epi t opes.

Thi s approach, |ike other peptide based approaches,

sucﬁf\&fplﬁae vhdciRs hEvé het Qﬁﬂto\‘ greobt%%%ett? Itl%@\% i.mmléne gSRODpgS in-

ducdon- i mmunogenic carrier I's a signi cant i i neal
pitope, but for nore conplicated 3-dinensionally
constrai ned epitopes, this approach suffers the

Othé# %pﬂ@&ﬁsgﬁcéd%%tc ran\é g ﬁelg gﬁ %/enF gr SQ/'EQH?%Q ?i%grgilﬁ[?mar?oegemc carriers,
°Pt'Qf@HY &wa"th"mﬁ'on mtbtfhr@rg nalpEpiarshcdntainibe eenueocesy efparge wo
02/%6056 wdltlﬁ)Hhéﬂb&és&féhlIMnﬁéerﬂ@bﬁ@rq’d?&@b&?ﬁwelagrf- ?Q(uh%?eto are bound

B- Ced Igakopers ea%ﬁ?gps%l Of%g nt |%§gaé;b: Iéﬁatothqrmegtl%B@S@g@ﬁpr,ogches, works
fine §é'm)P@§|de heuritipttbe noadimimenogepfarcaertdh i eIRIfitdIE linear B ceII epitope,
but faP HTol’éjJ:d?ﬁ MiRhted %ecgh@ﬁ@or%fllkl E&%tl%me Eﬁé)ep%%ymlsc%pan(%af éufg?rg the

mm@ gsos a carrier noie
RES Artef Prayiding 3 meanshia q?@ﬁ{xam §heaepst°% ing@rismreinngahically relevant
3D comfaircatoh. an epi t ope of the antigen of interest. Again,
the problemarises that the anti-idiotypic antibody
Is either foreign to the vaccinated animal, so the
A”OtP?FrﬁHﬁ’éan'éQﬂ%h%eé‘ tRi Arepare giti-ididtymic betltmdreecraueeld dagaivast dstibodies that

recogriige ar0antRyes @né bahtdpedt s d&ﬁn-?&ﬁﬂa@@t'ﬁo d QF , this a[wroach re-

semlﬂ&t ﬂh@%%f c%rr¥er%Wlfao?}:fi)\ggv'értbsﬁéglglotymc mlcgyrg/eo@%g%\trr@otyplc an-
tlbodf,fégrvgééﬁa§grg@em0@jy,tamdgmfaa?¢ tl'@nélotvlpa‘@éthecxfntlajdb)tytﬂd dibody is a 3-
dlmeﬁﬁblﬁal in{idn 6f|'éﬂ ptobbe &dhé & nEIFRIL AL, Aﬁagezh%rmdﬂérq%rlses that the

use t
ant-cietyalc %w%gg hFhﬁW%&EﬁthrYa%@ anigh salthe ipirR resitonse will
over fHgegeswiected lj(g\harda thengiresseetth] aas hady anki léloﬁbﬂraﬂtlb&ﬁl or the
tib® tRALYGRS | |, ¢ antibody. WO
e 9%5378 nent?fg%sﬂ%g%?gggpé FOII'S% %Qvery Eike to the
probl enms associated wi th using autol ogous vs.

In WOeIogr53l78 gaiss bast lstbg@étst@& t@§ré?te&1eﬂhem§é}t§f aftﬁﬁdu'ighSalr mﬁo the CDR
i scussi on of

(comglreﬁ-“ﬁqmﬁ?%tg@ﬁbﬁ reglc%rt? Orglaggg]: %?gyzagdm%ﬁ lagpgﬁaeeéed antibody as an
'mmWEP@Pgﬁj‘@ udomait prigetig! Puposescgichanienpineeret aakbafy will share the
samed fBRIUARGR o Elénmﬂtyldﬁ'aﬂgbcﬁﬂl W@Qb?%ﬁe%ns p\%%eu%%hat re-

ro bl ens
ate S0 b oS SR 5 2P ey s NotseRlen ik enibaies sfreci-
ents for Hiengieftgd theleculact 6. \teere namm digaskizn pgthetoblemabf @tGer®uppression

whené{%t]ri;é}l agﬁ&grg%olﬁﬁlésd%ﬁ)ﬁg){ Efé’?/ﬂ%%?attigg ggtaicgy)lt‘ Le Seq%fgﬁlcﬁ:yo\{vg?rhusmg an

PN d sequence while preserving tertiary
structure of the self-protein. This approach provides

[ [ responses that ta
One \{lrééf tgrc{&gll‘égkfaqg Q%\)JH&%‘%] na%J évztR Cﬁrr'teﬁ auppgeéﬁspnry?aatsgpgpsted in WO
95/0 4{9er Y38 iminimadly destpistise invoiimgeskaing trectiificatiamsss salf-proteins

where Bifolig et aboi 1Bt Mtroh‘@iﬁ@ﬁ QF sm@l@r&éﬁ'n@d @%lpgfagﬁitcﬁ%g m]c & self-protein

as,a
amind) 850 QT eh SR Bibrf oy b6 ke it b ae? seerarde: T poroach
providgsdorcipaysitien ef imyherautespores thahtraetcematohiey GifB-tgEdpitdpas in the
self—pV&ﬁQ@%Qﬁ%@%Qnﬁg/rgﬁgm&Qp%d towards a carrier moiety,

autol

However, certain antigens are for various reasons difficult to target by means of vaccination

that produces antibodies reactive with the complete molecule. For instance, the antigen may
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3 be a menbrane protein where only mnor parts are

exposed to the extracel lul ar phase and thereby
wW@ewes®siokd e to anti body binding. Also, if it iBCDDK2003/000859

great concern to avoid activation of secondary imrmne

mechani snms (conpl enent, NK activity etc.) it is not

suitable to direct a polyclongl anti body response

agai nst the antigen. Finally, certain antigens nust

be af REMBRHE otain rvﬁ@ﬁzp y %&?&&SE% e#@séﬁ%‘ibé L% e' @%p% e and

ns._to avoid ance,
thers%'g%cﬁfﬂse“*r%ﬁ ioa%f@'e?%blnwns s HdRistIf gERah gonceti toravoishastivation of
secontlarfysSmoant meckarsind (dM‘iﬁbtehﬁnt Q‘Jltléétuvnﬁlktcs) it @fndt IQﬁutable to direct a
polyHPrlmaEF %Htl. o qgs;%ﬁse{ %{a%es% 9‘\& antn ﬁ” Cllb%agly,f ?e aB\a%rLj;‘gggs must frc])r safety

|gens
reasP%%@(ﬂ*?é%ﬁ;ﬁpeWre‘?rétOQlcgeglnmwiz@cﬁlvgwaafet\ams“xdsodfoemsaamee IgE can

be safdiyi tBtg‘étéﬂﬁ&‘ﬂhd Frek Bﬁ\dlrﬁ%#bﬁl Ugtherbds lf‘%%nttrwrgglfwhetlrer other parts

nal a t|b |es recogni ze one single
of th@%‘@&cu RN cﬁB XICSQHQBI e of triggering

secondary |nnune re sponses. However, infusion of

SucHERREhLER e ﬂ%?g%téﬁlh?s&(em@gg%\}e?&m%meﬁ'al I W Ll oeng.f monoclonal

nts adm ni
a”t'bﬁpﬁﬁ@r%? PristeEshtobe 'W‘é@{aﬂréh@eed'm@e@fosmnwlmﬁbhivtd-wdlea only
recogmizadnmesitglevepitopaparaicthenate wotich Rk &&rué@@m@"&@@or@aw immune re-

b ere is def
spon%éeﬁneﬁo?:%?é?'alnﬁjsfo%r})?ﬁﬁ({ﬁoglgﬁﬂlg ﬁ%s orl) a(%nSfdf‘"éEq ?Fé)'t]a{l%ﬂﬂ% and the
amopids ﬁé'ﬁwtﬂfsd ALFaPfERst in Sroerider ef ga“pmts o protéim peeiréatarent. gbasosts
involwed inCidatient\gtistbh&idnal SntidBiRE 8ASIhO8 @Ht%laépatﬁlm{}:%rn
reactivity with a carrier protein. OBJE
INVENTION It is an object of the pr esent [ nvent | on to
Hencigr therelie debinitaly & neechfogegerts Bge narsintbled arasfeectigeimthumdresponse
agairsh gﬁ&iflc%nt@ﬁesaﬁ] seIFTAMRNE ﬁ&ﬂ@&%%w@%k{é%{ toasuﬁa%g% We to immune

react\@ ﬁ' an antigen of interest
OBy ¥ ?Barﬂ?rd?ff’@é"for net hods of use and preparat| on
of such inmunogenic agents as well as for various
nol ecul ar bi ol ogy tools useful in these nethods.
OBJESUMVARIE: INVENFION NVENTI ON It has been realised by the
present inventor, that use of abundant self-proteins
(such as autologous i mmunogl obul i ns) can provide for
It is ansehiedt of ghe' present gwenticer to"providd navekinablirgkic Gigsits ayat aPduseful in

lnduc‘ilbﬁ‘@l’ &n %@nﬁé Fé@&éﬁs@%g& Rata GRd1E Eﬁlgﬁ)@%ftaﬂ aRligdN & interest. It is a

furthl %J tg o th g{)lfto pes ens. 3ince
ot E5 eyP éﬂ?ﬁﬁ%’ﬁ? 8% ¢ %F@P@lpﬁ@aﬁt@“ﬁéﬁuqﬁ\dmmﬂogemcagents as
well asdfpatareusinaechiabblology tealé fisetilemtheserethdagegeni city so
as to give rise to an effective i mune response
towards the B-cell epitope in- troduced in the

summARf HPrdE ShvaEtyL e they are according to the

i nvention englnéered to also in- clude foreign T
hel per epitopes that stinulate the necessary T-cel

ool S ol B ELES i UGB Moy o

a”“'?%“ﬂ@”“ﬂ%% PS)4AD Pryide foe rspiBRlds Op eearrienethst atseaitle to display
singld Piy efti¢tarres thetabesspood & chargeddntical to B-cell epitopes of antigens. Since

such modified, abundant self-proteins are not normally capable of exhibiting sufficient immu-
nogenicity so as to give rise to an effective immune response towards the B-cell epitope in-
troduced in the scaffold structure, they are according to the invention engineered to also in-
clude foreign T helper epitopes that stimulate the necessary T-cell help for B-cells producing
autoreactive antibodies.
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bi nding protein that is immunogenic in an aninmal, said
chinmeric binding protein being one that binds
wapmaiosiosml |y to a first receptor, said first PEDBDER@B/000859
bei ng one that binds a second receptor present in an
antigen of said animal, mhereiq said chineric binding
protein conprises: 5 - a B-cell epitope in the form of
a binding site that specifically binds the first
Henée R Boad@dddl andVHoSho PR ol freddiE CaRLOL  meri
bingl Q- b ndt'bntrg fo the ?e‘f_}'r_st %%%gtemeodﬁe elﬂ?g&g@go?ﬁg[adesete achimeric
Inding frafeiy et s SPEHROgeRiGIn §p ABiMal swid ¢himeriphipding orateinibeing one that
bindgfspetdf'eallyi togi firgt ecétor, Saiddirstseadpta! Ué:jr@rdhfeﬁthft isihdsUCEddbi®d receptor
G iGN aHEO a mma) . .and - at |east one
Prestol er gncé%rggélﬁnéé] ﬂgﬁi {ﬁ‘_'gerg}c%l X 'Js%hdnl}%rr'lccbe'?g'% Pﬁfﬁe'%ompr'se&
- a ByeqlleaPEPRRyBUEe faimsefiadbingingraite thapspasiicaltyi kimdsitha disst receator and
whicMdéinpktas siith llthér@éceﬁ&l k&ebtar &ﬁi%cﬁ’rlfbi t38he fiég ??d%bﬁﬁ,e nt )
) , r tes .to nucl ei_c aci ragment that
= <LNERLOh R ST tah iR o 5 e rmizopr e B ining s, saa
scaffplghrepie|noiruciire heing agk@ots ofsaicheapresent! i nventi on
- at le@dtah@olt@nde BREKAG affinddRP&GL ket Q@uc@@t ﬁ%%ﬂgﬁqgl?snﬂ'sg% animal

ot ej f t present invention.
and&éf@gwg%gj?%&ﬁﬁﬁagﬁﬁf”Pﬁ§@ﬁﬂ?8ﬂdﬁ@ﬁﬁbes to a vector
that is capable of expressing the nucleic acid

The E)Fe@@ﬂ‘ﬁﬂfen@én élglc?rélﬁg?fb;% glgcleilé‘aéaj %F’ﬁé%atﬁgte‘ﬁﬁ%fﬁﬁ t&x?ﬁ@imeric pro-

: . grresent I nvention re
tein

JaF REgsent lygntion.ant j gen by admi ni stering an
i mmunogeni ¢ agent of the invention so as to provoke an

i sponse.aqaj.nst an epitope of said antigen.
A il R o TS "R G 9 4 metiog ok prepaties et qibrerisrbinding
protein of thg pEsseoilisvestiage. The figure shows a fil anentous

phage with its protein sheath that is made up of five
Vet di fferent coating proteins (plll, pVl, pVvil, pVIII
et agpther,pspect gfithe presenginantipn relaiepia? vemiordhabissgeabi efsxagessing
the nudeicrroiddgpgmedbofQhe imveutich.of panni ng consi sts of:

Superinfection of the E. coil antibody library,

roducti on of reconbi nant phage particles, incubation

A furfer gspegleofiine Rraspiet inyantige nelatee e aletiodd efammhinizitigragainst a self-
antigpih 89 @dijhisterWRSIN ifnRHo9ERE HE&t of el ihMdhtish sH AL RI pRDALEan immune
nmp&@%%59$§%n%ﬂ tr sd%%.lon of fresh E. co/1 cells

Wt ROT S 28I YAl U988 2004/ 052930

PCT/ DK2003/ 000859 5 DETAI LED DI SCLOSURE OF THE

| NVENTI ON Before detailing on the specifics of the
LEGEYPESETHE FIGWRAL | on, a number of specific terns and ex-

pressions will be defined for the purposes of

_understandi ng of the present disclosure. A "chineric
Fig. 15iSebeRepiqrepicEpm of 2 §lamentdyes ppresent cont ext i ntended to

The f@em’bmwtp_faﬁﬂé?ﬁéﬂt&@. M{é@@Wit‘Fﬁts p":‘otten\asthebﬂ?lcttwgt?i@%égie,up of five different
coatirggg%{eri}% (:pﬁgl l?q;r%r %ﬂé{gﬁgaln% p:})%quences no oun I n

soclatTo

Fig. 2: Schematic depiction of phage display technology.

One round of panning consists of: Superinfection of the E. colf antibody library, production of
recombinant phage particles, incubation of phage with the antigen, removal of non-binding
phage by a washing procedure, elution of bound phage particles and transduction of fresh E.
coli cells with the eluted phage.
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nol ecule in nature. Moire specifically, the chineric
bi nding protein includes at |east an amno acid
W@ emuesoso f rom a mammal i an protein (the scaff oP@I/DK2003/000859
carrier) and a foreign TH epitope (foreign in the
sense that it is not naturally_associated with the
remai nder of the chinmeric bi né. ng protein). Further,
the terminplies that the chimeric binding protein
DETAIED BiSSL s URErMICTHEINVENGIdat functions as a binding
site. This binding site may be a natural part of the
scaffold (in the case of an anti-idiotypic antibody)
Befoox datéilimpyn e spebificsdifitge {Slre%@t\MNe@hom S @Irﬂ$ér%d spHdrR t&ims and ex-
{
presifie L OCHERRLd ok e aFp L s Mind Gl preP e
or a conposi- tion of matter) that |nduces an i nmune

A “cHi@8RObiAging |pt~ot@m}' s nh%hélm%rﬁfcgﬁgxttlht%hd@@fot I?b @Lo@&”}p@@peptlde

[ 1
enat s P o cn PTInS oH elEb G BB FosRFigion in the some
moleicyle dipaditee. dford sphaifically, the dhimenitebindisg progen inE@ed 8 1@Bst an amino

acid qu‘u'eMémﬁﬁtrﬁamﬁ‘Bﬁan JroFe%Lgthe @Hﬂjolc}o& %ﬁ*?eqz:and a forelﬂn Ty epitope

. i nt er'g:hang ¥.
(forejghy ig fheyzense btri§ PB‘i f@tF@FV 9%?PF'6‘&§§ ve@m emalaﬁ@d:futlnmmmenc

binding ppeink Fuetbenvehd tefrs ifmpliesithbt@e chidtdric\biddihd grotefifincludes a struc-
ture %ﬁ]ﬁéﬁods@%ﬁnalﬁg B?ﬂsﬁ‘nsl *ﬁéﬁr\%"%? m@bgggt egl_gal part of the scaffold (in

the GasR %fya@rﬁé‘ﬁ' GdRbIPjc ?rﬁibo‘éﬁtqrb@?ﬂ?\f pe 8 drinslingcsiteywhitiois wrafeed onto or in-
troduEhe irtetha scpdlypept i de” is in the present context

i ntended to nmean both short peptides of from 2 to 10

am no acid residues, oligopeptides of from11l to 100
The tgrm n@]ramoaen’éigutugeeeserarmnwt yeferpépam dest@é samstanctban composi-

tion &Qﬂat@éﬁ) fh%t ﬂfabgesraﬁﬁlhmt{ﬁ% reSpohtd) QE Wﬁlrt?e’ ur{dla?stcso%rl{naﬂ &S Rolecules

(e.g. il ﬁ{g’e' 3 ncl ud ﬁrotelns .e. funct
9-giegsrasma é‘aetﬁ%Pr §‘?' BrosRing ‘@a%?re&ﬁ'@raa%d {Pdep eHiplogounbest) are
incapgbleof Bdpring endmanuné espdbndenwo pol ypepti des, these may

form conpl exes, be covalently linked, or nay be

non-coval ently |inked. The pol ypepti de(s) in a protein
The terps He'ymppe%%/’l e d-caiawdrbe| uspdl insereanganlzly 6r Ipopiprcise of thymic

origirpwhish Biet ie6pdEBIEIBr vaN w8 cell H@db@dﬂ?ﬂﬁﬂ@k%@éﬁo@ﬁes%'%ll dsFor helper
e

n the ter
activiif i b ALRR boindnd Bpodse! ThelSs, Hhe B aump eyt and "6-cell” wi
be uaeéagﬁrcbarmﬁm fercdngigody-progheimg lyB®hpettessant, of at | east
3 nucl eotides, derived directly froma nat ural | y
OCCUrri ngm?m no %CI d se- guence or nucleic acid
C

The tgréna u%qucpg eeéi)@ F\?éqs§nt SACexb vienss9 dgmean both short peptides of from
2 to PCIiDK26i0 3£00.08858ligofepkhies befrom "1a b mab ‘aniiso bd”k:l Fé%ﬁjues, and poly-

peptl@ése&%re G Bbla rleﬂo Q?H &L ueE nﬁlﬁ“&%ﬁgo;e th%etn ms a‘?}sq_‘gl;ﬁsmded to

mal speci es era I'any,
inclu PE?HE' ?:aan@Oa%JrPé%w'e%es emprisingat legst qr@s:toly@ﬁetnca,when com-

prisinglae leani Wl polyidepBdea) theb& tal/ 6 ednsflexteBd Esvakently linked, or may be

ecl e

o ey e B ) R ey 8ol e Al let anlgr brjcecec
and/qr ifaMRESIESH LG greupsisat therterh 'pdigantjoeipciB” is an equivalent to the
term Spddgleptidd”al |y the sane a allowi ng for inmunization of

the animals with the sanme i mmuno- gen(s). If, for

i nstance, genetic variants of an antigen exist in
The tejin subsaqtenngfrareansiBRypomat@itive stretch of at least 3 amino acids or, when
relevant, of at least 3 nucleotides, derived directly from a naturally occurring amino acid se-

quence or nucleic acid sequence, respectively.
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tions it may be necessary to use different immunogens

in these different populations in order to be able to
whe@aksobe aut ot ol erance towards the anti gen i PCERER003/000859

popul ation. It will be clear to the skilled person

that an animal in the present context is a |living

bei ng which has an im 10 nune system It is preferred

that the animal is a vertebrate, such as a mammal . By

The Eé’r*ﬁh ‘taﬁirrrml" i h Mievﬁ?e%‘ﬁY\’E’orft@Q% @éﬂe@é\ ienddY ﬂo%%ﬂot%caﬁw' a\H r};]%l"species

( rt | ) ap reduction in l'i- ving orga
pre eﬁaeb %ﬁ‘ﬁﬁ‘@?a 'BR SH%?%@%F@'%t G@éﬁd(ffﬁ%sfmlueg@@nmot just one sin-
gle ayiredt Homevendhe tternt als® Penocta 5 pdpuGRivd S Blich an animal species, since it is

mpd#Eé‘IWﬂ{a?% lﬁ&l\/f?iﬂglgﬁmﬁ)ﬂﬁlzg& Q&%rcﬁ%ﬁé%ﬁlﬁ% gthah 3’ éc-g lm%grletl?o%nall harbour

t|V|ty exert
subsfpia s hSt?F@ier?eﬂ'OWQrfé'éWW'Z%@Oé’f Hle FDAAMIGIThe e immuno-

gen(thes éor iddarsdelpérietic Vagate beACentitfeh RxishR dddrbie Lﬁﬁatnesu'b[bopu la-

tlonﬂO nﬁvtbleg\%«@?sgggqmusg 8%>é{eﬁ& ﬁr%‘nﬂngoggeaw %8§e % hgreaggwllﬂtlons in order
to bg pRjQ brsﬁk theaautetaleranee tyoadgs thersatioen inesagh pspulation. It will be clear

to thé%l&ﬂ]&cﬁ%er@insﬂﬁt bE G R lrﬁtﬁg\bﬁ%gtﬁtlrcco?@ée){t I%Sé ﬁ\HﬁJ‘béﬁ% which has an im-
m””gg et e orefe %’?th%‘ﬁ “8 YStsbERey %JCP 78 aa{ﬁim@éh

that are capable of |nterfer|ng wth the nornmal

By trﬁ-:J t%ﬁ'H a8 nf dd@vnoFe% 951’1 gieadtggrq a@iigr Hrh%rgﬁ)lnyeféﬁptehgc IOI‘IZIIQ the li-

he eXpPressi on ec I ng present
ving prERE yes amnb?rsof IHEESUS HeOMERYIAE entigent n cuReion and it recep-

tors/fgenaBlot Sownyreguiatioy St ey biheStbiReiHs pﬁy%lo%bldammg @Rérfed by the

onecBORRAR e AP BT LIS OB pEheor el b SRRBR: ornese
simpleiigHareags vishtapctive sitefrf arcansigen by antibordyehindiig isdlys most simple.

Howewat,atistal¥e Withii tHeseepd éthe ﬁfe%eh‘caﬁ\‘i‘énﬁ@ﬁ 'tIQJﬂ M4 Eftibody binding results
a vacCcCl ne

R e T T MMCRET R EE S O I
Anothar pepsila btyes; bigding o€ brtitwdies ital tHeTdigem tat _ed capabieion aftérdring with

the nkthaldled0add fQ FHBPkpHidE Flto YWARALAESHIE Ptn‘ﬁé thin the scope
of the present invention. The inportant result to

achieve is that i mune conpetent <cells in the anim
The Qi@sesslomfefﬁmtileagjpmfsédtaﬁid?e...aﬁtt'h@ Rifm e g@ténﬁmu ﬂﬁér&@dQ§|dEB{ote that

the aﬁfnﬁa@gﬁrhl\llﬁn?%ﬁ iss IEegﬂ% nl%n%rngc nsl'cefhragﬂ%%get n tcig?Btrolled man-

ach | evi ng IS resu 0 |'ess
ner. AYHRPPSE frafe ke disrirskre baigyv.tsweh phaélsm ofithg émmilomsys&dn can be

effectEden b @umbéi oMAE@ARE Mihihl thy nRbf |ﬂﬁiol’t‘éﬁt %%Eglnatﬁﬁ%lﬂhtp%lypeptlde

contalﬂ‘ﬁH% 5‘&!%%5" etn% ?/aecarﬁ':llrnf,% Qrgﬂm lm]d@%sgglyeg tgf:reﬁhﬂ*mﬂ@ra&ﬁ ongoing
dlseaﬁg}lﬁgﬁ@clp@@ggﬁ‘gbar\mﬁcglhe S\{agcmemofm, bmwcyll\emjag&ksl vaccines are within
the sEOpeee tHeelﬁreth GveRficH. arhk IABIRING Sd<GiRito fa@ﬂ&\}ér@%ha‘e"nlnn\uhg%ompetent

e _expressi on at a proteln

ot o S S s mannr
whereasdh¢ peegisi orpdefof ehidevind fhireesilta oflkss mpatsice taltheSnidh@ve idea

undeffrk nRestht INentig evant protein that 35 forns the
scaffold part of a chineric binding nolecule of the

present invention. Such a nodifi WO 2004/ 052930

The tEﬁi’fllﬁlﬁﬁﬁl@Bé@&DﬁégectY/eQa{duﬁﬂ Hadlits @s@a%l nRnMYrih vl drg af l'rﬁ?ﬁ'unology,
erificatjon e

ie. alg gmguntadfl%}ﬁllﬁmuﬂg%er?\%{lcl@ sd:ugabl es’i1 IPH%CII'&%I} Frgpld{\esresgonsé which sig-

certain am no
nificapily ¢seges melesyanwhice Sh%f@t'mﬁ'smvxlpglbalkﬁ@atammm the gdminagen.
the dis- closure below, the preferred nodifications

C rise change f r. additions to) the primr
When l%% 'he eéxpressi t%a?a pgo(%ein %a ‘:)een “modlﬁe)d” is hergm mean%/a chemical
modification of the polypeptide which constitutes the backbone of the relevant protein that
forms the scaffold part of a chimeric binding molecule of the present invention. Such a modifi-
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structure of the am no acid sequence. 5 Wen

di scussi ng "autotol erance towards" an antigen it is
waepae/sebd that since the antigens targeted PYI/DRe003/000859

present invention are self-antigens in the popul ation

to be vaccinated, nornal |nd|¥|duals in the

popul ati on do not nount an i mmne response agai nst the

antigen; it cannot be excluded, though, that

catldﬁQﬁﬁ%|dJrlb@'deh%jciz\éb(Sw&J & a'll&la@n@n %y%bnp&?&‘fﬁgé'&n tEﬁ) %PI:ertain amino

d qa th - duce anti bodi es
adl 5?1“1 “§%H‘t &S@aff%k%s palypergfe S#0sTiteo e BllchesrppERsiatedafrom the dis-
closwgapeld@, thet mefeared amidifiehtions|compesdreddngeosd (wr B&ditions to) the primary

stru@%%%eeérﬁﬁk atcﬂvggalgl&‘ Lts own antigen, but it cannot be

excl uded that antrgen anal ogues derived from ot her
ani mal species or froma popul ation hav- ing a

Whefl ldfsf:lﬁfsﬁh@t“a@lﬁ&ﬂé}%b(déecowgﬁéllsdaralaﬁt%ehe?t i3 Q:an&n%‘fo%g i sﬁf'éé the antigens
rarodfBh BTl rirent R TBrek aterrait e pqu'af'ﬂrét%'P%‘é?éﬁ'Pated normal

individyglsrin therpopulaiomdd mat msuntainemmiumecesgonv@sagsnst i antigen; it cannot

be e)&@.@feﬁ oﬂhGU@\' Qh&Y J&cﬁJn‘éP%HlﬁlﬁuéE mﬂén ?nlmagpc%'ulét%}{%l?ltlﬂ?enable to pro-

duce Eb cﬁ er ancte t owar ds the
tHECHFEA H?enr&ﬁt'r‘fﬁ aB‘i’Qﬂ”e?ﬁ as PWP&E'B au@lﬁ\@“tj@ dipefere At any
rate,eayleﬂnmal witheoisaalf foalytbe qutaberamt pawdrdé &s 8@n Ah@dent bat it Bshnot be

echLﬁbQ Wneft Eﬁﬁ@én ér{g%ﬂgé 9&%6"&0% gtﬁ%lt gr% %raf‘a’sao%[:lgy ?rh From a popug¥10n hav-

di es cross-reac
ing arfjéftf‘ﬂﬁ%ﬂ Rhpnefyes WPPHgﬁ'S@cb&ftPGrai%bbﬁ@fi AninRl. It ésr d$qgimportant to re-

memiberctht diéfpicho odls (oﬁfoleralﬁdérﬁisg.nln_lfhé YrRBOH R teR) the Bﬁm')al s tole-

rancé &)\A%V\%%etnﬁ gaﬁfo%‘)r%p: |s ati a F\)lgﬁer lﬁY%an’\%lcéag@nce towards the

B-celppritage pag of Sheesiymer 'Qb)nqm@ erqtene pi it Grgsthie holetaece agedst kienscaffold

protedi Bart Rr<AMAIGCtHAL RO si@ﬁﬁ:é}‘@fﬁ"ﬁmuholgglcﬁ RFLQR&R MLGH a@bﬁ‘cq)y anti-
to sub st ant rticul ar class of

I fr a
voddoipdtsaaeibalin e anihis peordystr BEns salbln siaton.
Only a very Ilmted nunmber of such promi scuous T-cell

A" fo?e@drﬁ ﬂ@@ﬁelﬁfo%ek{bgm%reaﬁdr h/n'ﬁ%ow& La? Eogj ”)qlsgg)légﬁ(?e whic ith syable to

bel ow. not

bind rm%gmw K Wileh BpeteRdsiginRy aumekseegee Serferred foreign
T-cell epitepéd ianthé tnvbetlcmféréCbﬂoM’ﬁchdShsﬂ%pit@H@ﬁ/ @ efpftéﬁﬁ‘éslvﬂ’(]cl'\q;m@fb a sub-

stant%wrg?lonr?ﬁ Blﬂa?t &lﬁartcla?g]??ﬁmg %So?e[:uaes ’ir] L3 6m[n§b%ogc£§ %Ee ﬁ%ou@{lon

nsert severa
Only 8 yReY lirpikgchmstmierisf ﬁ'éﬁhrfgorptsélmiSrT el epjtoprseaa keowe\aed dhey will be

discusdeidnme eetail Dedi, I.I.'tgshﬂtllatb%I rdSedABY B RdEF6NthRA%ninogens which are used
Re, l.nsg rted. It shoul d be

accorQInlg thI%’]E)reE%rﬁ%vsefm theogtﬁ; Ve lnfas, @'gﬁﬁ fﬁac’cl%répf an anlmal popula-
tion asiHosgblesit maydvem@@marstgelé insed seferel fpptigreT-Telt epitopes in the same
chnm@‘ﬂ:l Bnﬁtnl(ﬂﬁproteue or Qpblteﬁﬂ%%e\\m'blcéhlrﬁér?c t‘}iﬁcﬁ;hé(s%teM \Qﬁér@m each has a

e oS BRSPSt 1 T1oHGedicies S50URBFIR HPESRSaf foreian T-

cell epigdneg ajsarencahpashes el dof cpypoit @mell epitapes std. @pitopds Whitheirgderived

from I s@l?—lpﬁﬁémla}‘iﬂm{i’&y&n% S@r@sq é r[)colgeg"agﬂur-r Wg &P@) Is%lated

" F jﬂ E" cel | epl tope
O”“MH QERB IR Fthe pef B'foé%'éﬁt@{fsﬁ?ﬁthe surface of an
antigen presenting cell (APC) bound to the MHC O ass

“fonJﬁLganIlwqu[gﬁafm? &yéﬁ&pﬁoﬁ?ognggrltel Cml" (B &%et)t %arln {(ﬁfglg[ﬁ %E;Qi&fe which
bindsa7; WF Clgat Llanelecuiaan @W@ﬂnﬂewmmthwurf@te &n antigen presenting
cell (AveD)Woahd 3 the Mt ebefiiwhdidtuldién ﬁ'ﬁ@écfrﬂeé’c IR HeQleFn “foreign” means

that tg%gﬁ%%gjfgé% at g &%d%%ggégtm%l But QEOr tlhca:t ttf'xlenTHleg itope is not

naturally associated with the scaffold protein structure that forms part of the chimeric binding
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protein of he invention. It will be understood that a
"tol erance breaking am no acid sequence” includes at

wo eag 598 such foreign TH epitope. A "functi oPei/DE2008/000859
of a (bio)nolecule is in the present context intended
to nean the part of the nDIeCﬁie whi ch i s responsible
for at | east one of the biochem cal or physiologica
effects 5 exerted by the nolecule. It is well-known

protdifl of ﬁ@ln@éﬁtidnhﬁtwﬂ@@Mn@é@ﬁéG@%hﬁ%d‘taﬁﬁﬁée i?{géigg% bqoeac%dosrequence”

s ha an active site
'"C'“HDSeaeté??szc‘?f‘% sié%efi"feé@ TeRtRRS ol ecul e in  questi on.

O her parts of the nolecule my serve a stabilizing or

AR ot YN Bl A RRE Fres BB ISTUERBL el thepar o
the regJAgUs hish isaregransi enfOr éﬁibwion@nf thsfbiedhemjzrberemitysiological effects
exerted\b91thé @idlechRl Id iBﬁl‘éﬁ*-'Rﬁ&Nﬂi in thé aRapst rk%laﬁy EyHRE ﬁﬁ@ bR} Brrector

molegﬁesrréarvez:/ trgaclﬁigf:e %iée Blplgﬁ 5 rﬁSQO@F'bYet%gtiife%ﬁgFiéédeﬁ?%Eh%i rgplecule in
questien. dher pare ofithe oatshule nmsservetmstablﬁsnmoroioliﬂiﬂabIehlhetn)ting purpose
and EEAhBRfdrE B@lléiy é’iﬁtlf PefCfurbORs | aFECH Akl ARe ir{}fh? %)il“:%xt of a certain

b%ﬂ i nd |q9 rotein provi es the st

emb ot H)E RO o ot MSHng (BRI toAe PR other cytokines
as a triodifigihg peviety irsthia&hlmemicIbntdﬁfgdﬁdteiro(ch&h@détraa@fméﬁusﬁf)n bél@w), and
in suémg lchQdYhe hjeCdR ot iifrﬁa?ﬁg b& lﬁéleﬁgﬁgrstnl éj%ie_liﬁcl:orgora nticr)itot the chi-

vant epi t ope t an
merie B'BF'UQ é’ﬁ‘?te'”iPé%V"ij%ssth%§i§8i"%%9§ﬁ$%ﬁ‘gy i theeontine obntihagiet rtie func-

tionat parh iscedeli | mtEnc&ad ta bsub‘sdgarme of e aﬂt@&lW%lchh@Ehp@Ble of exerting
bmduF@i:J&ir riéi%i/&ii ﬁorile)fopg-iat aRtiﬂ tgel f Capabl e of mounting a

specl I mu response agginst t he i mmunogen of the
vaCC|ne but mhich Is 2) neverthel ess capable of en-

The tB&ﬁi eéd]GvanB’ehdsm@alrrﬁWiﬁ tﬁ&@i‘t%ba&rﬁ@ 9‘9 i agﬁbstance
at | On W th Uvan

ora %)gg)é)sﬁ&i E%g&efdghlgﬂ i i}:&"@gﬁaﬂgtée gb@pwgtngtqqsé)eaﬁc immune

respanaeragigssrthe inaroonogan 20 thei \anmm tHut wWhehiigumagahelBEycaPhble of en-
hancMBYhé‘%m%é’r%sﬁd%@ a Qnﬁqn% imiii[iﬁodeﬁS§P 1% Ger@p WPHJ%t vaicrc]fiﬁtion with

e conni nat OoT vaccCl na

no
the aﬁmﬁiﬁ%’% dos "aiji?rev'éﬁian iTENYER sesRANSerAvAINEL thedmpwinggen, vaccina-
tion witfathesinntunegérmmmy ogeiay Wbt gile rise & &rDiﬂﬁﬁtﬁnet fegpbnk& ddainst the immu-

j [ Tar 19" of a ,
roseh AT cIlhotfo T PHRRRED it i uneddt 78 25bd 2pC rdliss g immune
responReagqingiabe M winses “@'ChZSSWQQC tha@ th@mnduqad by dhecimrowmogen
alone.n the animal will appear preferentially in certain
tissue(s) or will be preferentially associated with
certain cells or cell types. The effect can be
"Targgtieg rpdlai raplect!¢ is in themratret coftextay@ndettioutthnig the situation where a

molecfuﬂhr Hﬂﬂrﬁhtr@&hc@ign ih@e %In%ﬁ Wil?aﬁﬂéapﬁm&ﬁa'ﬂ?iﬁ certairhtlssue(s) or will

atin ti or oducti on
be prhEFantinGesP et d A RFoi b qel Pitess Tiass T Figbe Fsamelished in
a numizs e ways inklubieg dorsrulation € thd moldeailain cdatdoeMion Bilitating targeting or

by |ntr§MchH ﬁ"itt'hQ'ilndi’et.cuier@ g'r% ]Jc%yé% resexiﬁnﬁn%hl'ﬁgse Issues will be dis-

bstance or compositi
aS“ﬂé%@?@i beloWn- speci fic i mmunostinul atory effect. A
nunber of adj uvants and putative adjuvants (such as
W h
StimﬁEE I)r"f‘ointh(éy%% ng.efﬁgte = F:ge%‘ﬁ gF gﬁ'g%)ﬁjia}/cg#i’) cgrtnpg;‘}iltlioerlito?’ ntiatteer exhi-
bits aiq‘?ﬁﬂr@bsnonrﬁaﬁgm iy enpetimuiatora effecicA @asber dfadgnanessd potative

adJuvtaﬁtg (tﬁ%&e&ﬁﬁt@mkin@?ﬁéﬂa@tﬁe%ﬁ|t3§’cd"§{irﬁlﬁ£%@‘?l’ﬂe9m%une system. The
114 uent mTLI: Z| 1 on Wlth an |rmunogen |n uces

result 0 ufc,]iln an immunostimulating agent is an increased “alértness” of the immune system

meaning that sumultaneous or subsequent immunization with an immunogen induces a signifi-

cantly more effective immune response compared to isolated use of the immunogen.
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35 cantly nore effective i mMmmune response conpared to

i sol ated use of the i munogen. WO 2004/ 052930
WOEMDADER2003/ 000859 9 "Productive bindi ng" nmearPGI/DK2003/000859

bi nding of a peptide to the MHC nolecule (Class | or

1) so as to be able to stinmulate T-cells that engage

a cell that present the peptidg bound to the VHC

nol ecul e. For instance, a peptide bound to an MHC

“ProddcBi6S binhln@@hﬁﬁbﬁ §n@iﬂg 'bh? péb{fJeacSQhé)&H@'?n&hsEcgle C§as§ ‘fi”og#_'%o as to

be agl tr?socju E vel %t?u

81t SYRYPtS] Ef5 thet Fﬂqagep? é%'b‘iﬁ‘?%ﬂresﬂ“%@%??ﬂ@ﬁl\hq@@c’a@§ MHC
mOleICllleCEmphﬂa(nceTbleeWcES:@nhd tmmMHC&Iadé&Bnb&emeG)ﬂmﬁ@bMﬁée of an APC
is sa@%%@ ﬁ?@ddeh@el{f Bflmdqu %lll%tllﬂﬁmggr TOfceI‘?ﬁ]e Flnds to the presented

bi nd |ng agents (nonoc ant
peptideddift bless LLgempiexnp| ecul e inhibitors etc.) are
accept ed |n the art of therapy as being safe and

The [?ljegc%rff %:ve %n ha';\sntPen fﬁ:%nc%ﬂﬁegg r%ﬁ%%e nr‘_énre%gw gﬁg% gha(t:g%le.lgnber of specific
blndlpgpggrttgﬁmnm;:lor@harmbpdleHERI-uBIeméaéptori,Osrh@jl rable€ulg inhibitors etc.) are
acce it tHelHrab: th@lrép 13 benh@ gaf@%ﬁ)i 'effﬂ:?go{%:k%' tEh%a%rbgents are Remi-

Se Specl

Cade@ ﬁaf“ﬁ'a“aggawét' HHEMBS %%C%W@(Tﬁ%qubr 80 BfHER-2md ),
Xolaig® d@malipdnaalan SupdpE MABS o1 Rendxisiab {&roénti-GDRE dﬂB)twaever, most

of th%estpeéﬁé bﬁdﬁn@faﬁéﬁts ?\Eé& E)rBeaadnll_lﬁ‘Pfe‘??(d ﬁ‘&ﬁ@n!l hgl%mnc?er medlcal super-

e t0 sone degree
vision ﬁlé<§e/ (pi r‘b(?rs%re!ﬁ) rp@gt@@sug aapfgtyaﬁq@er@c ﬂ-l,e@@@ py,@rsthohgh these molecules
to soolei degos mby laak patidnt covinpilanbe thél,dﬁév&tpﬁ@ﬂan 8 deedfeldhdtdieacious in
chmc@hﬂé@ Ittvnm)e tun(?ergtrogzl eﬂ'asgdjorﬁam 'a%1 tﬁgtatl Qé}ﬁerr?g\%ntlgteﬂéﬁgamst

esi red
which [{ds gesired fro @mwgﬁe aa@af hmawmiq;m i eathat theuRreelf efpopsgainst which
an imrsurdd reggdned is dredted- |§§|B|-ceﬂl%ﬁtt&ﬁeof%f hidndhamRigeRNt i gen. It
has now been realised by the present inventor that it
is possible to prepare vaccines that wll induce
It hapaow beemedalisadtiybd presespoveses thatait sgiossible ty @rapare vaccines that

will miiltuEéJ 96[95!&%1 ahtibde§ r@é'Hohga% ﬁ%e%ﬁ‘strtﬁf&rag §5R8 ghﬁ%equs that such

- %ﬁ ents interact wt I mune re
a r%"?“'z AIPENg RaeTE InsRyactatithag s¥chan immnungriesnosse will s@ﬁredﬂwe ad-
vantages ot éroadthingbiztiro di r@sndcional artibadies GQOMYS&{cdnHENﬂ@mmune reactions

are nB?ﬁ@b%rl%ﬂ ecdtls& oﬂﬁttonte \19?&@%%%2\?%@? far%&)rx%le%u Waﬁm {:lmesjgut will

furthen fjavp dhe ﬂ%‘@ététgﬁéh%db%ﬁﬁ@ge@cy RBIMewnizatioescAsrizsykept considerably
loweri thiani thezfadduensy eradintigsticeh o‘f@ﬁﬁbd&l@r &mtb{er édQM\@cE é EQHattth@ antibo-

dies IBE&QH%p&éoI?(goﬁgQﬁi ﬁtcoru% | onh 9 h&ﬂ% Spec ﬁca'écfgraa allngle epltope) and

€ antl
therefose Vd’l"kbgalpoﬁﬁj@ tindiegsihe étrqueht kinding Antspelissfrossibly. f or
a single epitope) and 25 therefore it wll be possible

to induce th tron est b|nd|n ant | bodi es possi bl e
The tﬁ"?ﬂ"é‘o{] 8\6 ﬁn%ﬁef)e %@F Bf §§Bt'flff)‘? ?R{gﬁ?tlgl? of 3D Fthructures that precisely

mimi¢ G @re fdeotital tﬂ’)/the; stratures thaft b3 thé clircdali safs ay&atand incorporation
into lﬂﬁ%b% i/ varmnfg (9’ aﬁagﬁdaﬁf eot &@%E'n%ﬁl lm}rg}n é]gh C §et11‘r gr%Eell'lnsefn this

['in|cal cor por at'|
sense e Qr?%‘?ﬁh%ﬂ“&w‘&'%FE?F%?TP?'%?O%BH%H?ﬂt areareliegeraritions of the
immunogeriiealfpgesscof ¥eb B5/M584® bitsan ihipottBhtSdiff&reA&Eis ke the immune

respongéeac'éaamst ltlgel | se‘%{g{é rp agf lscfnc's?gsn ﬁocaﬁ%ec‘“ %FonSt ructs that

are speci variat i ons Mmunogeni ¢
sel f-proteins of WD 95/05849 but an inportant

withott béigg emaed kS ahyeodyNR id FATMR& th%?%%@s%n@gﬁh‘n@ﬁé bfnhﬁg proteins

el r teln art is insignificant, cf. belo
are e Ctl(/e 91 raising immune responses a alnst single B- cell epltopes of self-antigens for

the following reasons: When immunizing with e.g. an anti- -idiotypic IgG antibody, it is ob-
served that an immune response is generated against the B-cell epitope constituted by the
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Wthout being limted to any theory, it is believed

that the present chineric binding proteins are
W@bdoa0529%® i n rai sing i nmune responses agai nstPGI/DER@®3/000859

B-cell epitopes of self-antigens for the follow ng

reasons: \Wen imuni zing with ]: g. an anti-idiotypic

| gG anti body, it is ob 35 serv Qj that an i mmune

response i s generated agai nst the B-cell epitope

lletWthé Hﬁ@% &%pl& Eﬁtl%zﬂaﬁé\ggzlpt}lg rglqg EQZ&Q%%R‘P gaﬁcgcyplc antibody

is no%Fuiio @ ﬁdgglngfe%patrplé[ﬁlglnlfh%tt ?[gart@fﬂﬁ r@olgﬁtha WHlRE a;; g ‘traditional
carrigioprotain, Gindgmuse a strérigamnacei regiogte ani b"@deneia'ﬁ@i ad¥@ist 11k part of
the %H@cd@l%li %4 drlti- ﬂgzysp?csan%lbgﬁﬁﬂunllsopr}%%aﬁéﬁglitompws Fus effect is

rot el n, er
effecfyels P&?'@%{j %ﬁler@@e'?sﬁaho‘fmefr fan effaetivedingtnk gespBysaagaiTgt the

idiotyre sanicture ditbéngpd ﬁot&ﬂfflcféﬁﬂytnﬁmaﬁlori & ‘Iﬁm%ﬁﬁ{dcbﬁés to brlng about a clini-
lve voi d

caIIy@tfi:J'ﬁmcglgc ngeé!l lteﬁpo%sg f'Ifhe pé?seghmgfa:fntgﬁquggst 'ﬁﬁlﬂﬁ Barrt'églﬁb?%%"g to in-
trodt&@érrﬁgg farpign Ti GP'bftP?fﬁé irs theLanticidiotypic dneibedy therably breaking the tole-

rancSthWardd @etm@édumil ati on of TH | ynphocytes to bring
about a clini- cally significant B-cell response. The

present inventor suggest in this particular setting to
Now,j incould belaempested thrg) afi @ffeittya ahdl e@p hé)rﬁiﬁ(nl&hnnﬁdﬂ)etrb@onse would be
genefdtbd ad;éihé@ttﬁf@ér?tl ﬁi J?f)g%llﬁtog\?raggé(%ﬁgtailt( sr]'%rt e %tan?to note that this

rance tovards t
autolggRusself RO tEIRALIG S ¢le@ed pyas ke @Vé‘?ﬂnﬁamtrﬁeﬁ’rpr@h@‘rmn ghe serum of

the veedmted divaubd Tbelmlgerﬁﬁéfy&&&ﬁi \Aﬁlg@abl‘é‘ﬁéretnbﬁbe capable of raising a

physi%fb@cailyﬂf‘e%vxm Fes?rms Eg%?(stt%ﬁes ar%tcb 00y, %ag[léqugfer N %nﬁ system is
compcqtﬁlgg)mqaga@@p@@ﬂséw & B-cal resgoinge a@nmabmljaomte@ekﬂﬁe by Biceil Bnergy

or, altgrnéthelys %htﬂlﬁﬁd@fprod@ﬁoﬁ/@%@tﬁﬁ& ﬁﬂuéé’&d b @l}é% thJQSuddEH&H“& the

aUtOlg%&ltSeaq} %(JlJCSaETUIC Urrg,f é\%éjﬂ?édr %-Ek%ﬁ 8% kﬂ;@ dp Hg{ raelta%:swu%w the idiotype are

“absoamq"mya;to b@ldtnIGéiP tfbielceu%?enmmes offigGnessystem i s 15
conpletely incapable of raising a B-cell response
h 1%_al nst such rotel ns due to B-cell anergy or,
erelftee PrRSPEUNF § e HIBRS Bastiuiie oo rplevant Blid efigctive immune re-
sponsenwdill bedhathlitectebd @ghiasttthe |c&hvw6ﬂﬁ§ affi- lﬂlg@plc%blflﬁﬂcﬁ}g%l(@e this part
3 - an i es 0
L R Ly L
to the large am)unts of IgGin serum Ther ef or e,

It will e lﬁ’idéﬁst&do\/@héifthé PrRséHtdBplontn e Mt fn%ﬁ:ted td the Bl Y uch immunoge-
fect onse W f be

s AR LSSl TS it iy oo s o o
rier skypgtce fgr ﬁteﬁyp@l enitopd dy of istenest t¢ Misumia¢ bgairet ~tthe importance is

here EH&E bﬂ%ﬂ)ﬁo%@@@&ﬂ‘i@ﬁca‘nsbenﬁ’&uceg 'a%;éﬂﬁ&q Q%er{dgﬁp e'lfvﬂr'bye Sl o‘“ N anti-

bodle m? ant. seru r
?ﬁaﬁ Y& f9aLeEhte 4 @?d&atﬁe’f'gmi;ﬁﬂ: th?%ﬁ %healdtr@t Pﬁ éan9§te ffexerting
adverse effedtsriumigbeir hirdag tatﬂ!’h@h!ﬂgﬂﬂﬁt slftgreteth /131 Cin other words, the

conceﬂﬂ%{lmgﬂ tﬁé sel F&éln @9&“’? gQEO Flé)fr %a%l Jb%?l%a%ﬂ%?crh\?/seth%? Cross-

a car- rier structure eprtope |
reaCtiWh‘?‘érF%'g?s PWSiHE e -sol! %@Pﬁﬁ '”fer?ﬁe i nportance is 25

here that either no antibodies can be i nduced agai nst

ot ei bodi es are
Char&%ﬁ’ﬁ@%ﬁgﬁ%%ﬁé’? ric pmding p 5033' At of Z’Ff’ 1 ‘fﬁ"gf"él t hese
shoul d not be capabl e of exerting adverse effects due

The stffoldsoteibitRdirilg t 0 t he abundant self-protein in vivo

- in other words, the concentration of the
sel f-protein should be so high that it can absorb
The seafifoldoprdiedsstturhdre Gees two purposes. First, the scaffold protein has to stabilise

the native 3D conformation of the B-cell epitope against which the relevant immune response
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react wth regions outside the B-cell epitope of

interest. 30 Characteristics of the chineric binding
wEe@iesa30 of the invention. The scaffold protBCTIDK2003/000859

structure The scaffold protein structure serves two

purposes. First, the scaffold protein has to stabilise

the native 3D conformation of the B-cell epi t ope

agai nst which the rel evant i mune response WO

is lnt%Q@éU @wﬁge&@c%%h%%ﬁ%mg%ﬁ tﬁe cﬂ&r@?g%%dh% a—gtem the an-

tnbon ﬁ? dSeco ! o un| SIB-&? he chi ner
BTy d gPangithe Sta\fife iotein Houtue (afﬁaner@oraéa%?wt) shpld be inca-
pablg ofagitiod disprtmédiersesifieast ure (i f any are raised at all) ‘
shoul d be inca- pable of giving rise to adverse
effects. Wth respect to the stabilising effect of the
Withgesperigiodhp sisblising sffedi of theescaffeld wrdteinstyugiard: it il fosmslly be feasi-

ble t& ublis® dnCexgbiddi IS@J §F1JC&X‘@@S Sﬁl abRRiE iR H{étééﬁfolé’ 'brd%&n structure For
structure

| t
st S eI B el SRRl Sy FedPra ChRat G Heggng kept mcner
Corre(cwr@rn@fuoahy &aAtts boidyariabie peefstofitie bdesy rand dgiitradains of an antibody,
and t(h@régﬁ’)@'mtdsQFhekar %K/E siteyf ln'eﬂYﬂﬁé@Mdeotﬁéﬁ’l'rrhéle&ﬁest %w{&%%twe or

bindi@ | ight chains of an antibody, and the sane
P?ﬁ'éesf‘ or active sites in enzymes and ot her nol ecul es
havi ng active or binding sites. 10 Wth respect to

With tr&%e&ocg tﬁl&'}{&( §SVerr]?et ﬁ%t@reocff éﬁ%?ca?fgléf % s%’ru(c)tu?e,tlihlgtpr%fﬁged to use

structure, It Such
such gagg V‘@Eja’fer%ﬁhv%ffﬁ'a‘aﬁwn‘ﬁﬁ%tpé?tﬁ@sr MeRnIgigat Raoy phtipdies against
such acdffdibghioBsn a@adtinet areSprobucea pihkbed Qﬁt%@k@ Wl s 55&6%436%? the large

amoxﬁ'rtgof%cgﬁl&g %g(%telh I'tﬁgteis a%"fjoa]kflg%lﬁ?eu(sﬂnéq W tpﬁ gpmuglz?fgpgtv u|a£, In this

contexg,dtiisrasperialiy preferredringh theestaffeld ipvdtein skructure iskdegved from an abun-
dant e@hepbtein,t 1S especially preferred that the scaffold
protein structure is derived froman abun- 15 dant
serum protein. The abundancy of such a serum protein
The apypdarse ofsudheasstrurs eréteighmbdtde aal"da'sltmhlﬁ‘sttfa&bﬁtﬁﬁbdles raised

aganégaiefb?'&dmm%??.% Rsdd éﬂﬂ}%\/ iy hglgglﬁ_g e {e%ts a‘ﬂ'nvues gccordlng to

i mmunol ogi cal fects. accor
the invEQEofy .t%norm?éswmr@nc%ﬁaaﬁm eBmébw\damﬁ o freigin is at least 0.1 g

per 180w danim. Se [sLeviep el € breférBedathat @g&fogﬁaﬂseﬂjm E&{ceﬂ@&ldﬂ of the

n e re that t
Ry R
at legsp Qfy aplesstyl-Heat lepgb 1y a's'@ﬁ%trﬁ 4,ndrt dgastat. 5/ gopest100 .1l seatm. Even
highdr ealsits Qreﬁjrefe&ted W@ﬁﬁ:heoatﬁmdé‘rﬁt éeﬁﬁﬁbrol'elgals Aburhpast Iegstzz 0 g per

100 ven'%g% %feaﬁ I‘?/a s %%agﬁ%faé\drag&%%%ﬁ%% ]QSBEr{ﬁ'gFr&nﬁim

serum proteln is albumn: at least 2.0 g per 100 m,

Hencé‘tesbé‘@aﬁ/ ||2te%stlﬁé séaﬁ'@@tprg?cegr stmctJr§9§rre c%rlﬁed 9 a?r}unL ﬁ aasn immu-

serum Hence, especia eresti’n
”°9'°§E'é[’f &aﬁuai)%i A1OB Y RIS o2 magteiohi @%ml@n'mlwopmtem,
B1-lipaprotaimadl of Whitb greprotdims {=airgha Righ kgGratthcédMArtion.
transferrin, a2-macroglobulin, haptaglobin,
al- Ilpoproteln 01- Ilpoproteln all of which are
Itis Hﬁﬁdﬂﬂ@”f»@rﬁaw%gﬂ%thﬁ d¥imerdg kindioo noagein isadérvad fribt arsantibody mole-

cule goal b ¢4, athk WcdFoRf %f@ﬁst‘i‘tﬁ@@rehh@tl@ﬂ't?ﬁ[iélﬁ BRI RAL&Ifrom the non-
|d|otyBirc9‘£§on ot t%edrﬁcglét}ﬁ ed i ];rfogpn %Qr% I|<:Po(%y8/c reglon of a complete antibody or
from a fragment thereof such as an F(ab’)2 fragment, an Fab fragment, and an scFv. By using
a complete antibody or at least a fragment that contains a large part of the Fc part of the
antibody, it is attained that the chimeric binding protein includes a self-adjuvating compo-
nent.
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cule such as 1gG The scaffold protein structure wll
then typically be derived fromthe non- idiotypic

wo eioseosd t he nol ecule, i.a. fromthe non-idi BCHPKE003/000859
region of a conplete antibody or 30 froma fragnent
thereof such as an F(ab')2 fra nt, an Fab fragnent,
and an scFv. By using a conpl€te antibody or at | east
a fragment that contains a large part of the Fc part

Hen& id B&‘éferl%@tén%qh‘nen'tg thésé%%l%'d??t@ d&ﬂfct&@@orﬁw@ s%bstantially

pr tein includes uvati n
complefiermiig ?8629%2@%‘1 PRO7BKID BHOBEOBS0 5oV He 0. ubstantially
completef amine dcidisbaainneof the Ftloea seafyf aldgorpigbt €am ﬁbm%té#'clﬁody of the

anm‘Fé‘PrﬁaFt'hélegl’n ?rd%”gytl?é@éam)lg)eﬁrotg%rgg uEhfe & n]'n%)uno? Togicall elsemble its

uence O gous 1 n Ssali
paregt g-'tO'ag%L!fU%”P*&Hb I'taH; PSﬁfe"E@rﬁbP*e‘iaéj %ﬁﬁ’ffﬁ|é Pheiketh Srigiuee cempiises a sub-
stantidlewuFrbepbf B%célea)ﬂ}bpééﬁfyuﬁdﬂ irl ﬁh@réhtcﬁcfb%hﬁ séa"ff@m‘ [ﬁtheﬂ'%tl'MX in the

ani@l. ot Binodk Brerec G4 L Laid pEA 6 G e e ghe same ter-
t'arvria%nﬁ refaYed ggamapn stricre pfta p@ymﬂpeﬂeamtetxbgbthmm sa@i ahimal.
Agaif, Clﬂfl’fe@célff@d Qﬁc@élﬂ seliftteed iy H@rl\ﬁ‘e‘arfmm %ﬁ%n@oo%l;} r‘lss\;vmretn'ta@ll that the

enimBHE B o e BB B Ra T S RISt harY MOtaLo e s struc
turepreferred that the scaffold protein str ucture has
substantially the same ter- tiary (and, if relevant,

at er nar structure of a pol ypeptide autol ogous in
Methdgs rQFﬁsﬁ‘é%'”g tertiany pLrugtererand alsoupEsraRTp SBHELe Gftautaieasue proteins

are knswdén theemt. frooimstance it is b@dsyme td%r@p:We'a'nal@@é@' éelftﬂ?f@ﬁelﬁs%ere fo-

oortf, SRR e BB 1,0 Y93 RO AR kv

00/ 1@%05@?% &aCblfl@g@qn, PEgrdies tq té'ley)" eenuioventenadeditdibagbwith respect to

modif|ceions RRY of tthdl§dakbla pPoteMULRICRBO tiat RirRis§aRtSof tAS @hl#\@ﬂ%lndmg

For pnstance, it is possible to prepare
prOté&Cfoﬁe s?ts'%netl' VeBr'orf eins where fo- reign TH epitopes

have been i ntroduced, cf. e.g. WO 95/05849, WO
Also {29 2ot pré’s!eq/ N&Ja’i’erqglly]sﬁﬁggure aFehcfégr t;e%afﬁ m@gg aﬁ&ltc%n be readily

cor B resent I nvent
app"?cg OLF 'géca IR U SRl BT l§é<apf%>pae Ptbimsirig proteins
wherstonlycineroetﬂmbndrmarrmmttanrtvonrfe atrh&dlﬁ&hltlﬂ’ﬁﬁatébr@h@ed tH& invention (/.e.
a moR6BERL Bisit Bt hieLRASS&Ned ﬂl}lvp?néelr\?}q ghe éagcarY Btéldcqure c%ﬁléls unit so as

reserving quaternary str ure a
to allgy the, maneaey Heénﬁee&amryectlap\mhu nave groseineribiimitsseahé oluttimeric

proteprsptied Nt iSévenQiossiBls to Q‘e@af&\ﬁﬂabﬂs'dthJl’dlrﬁertstl'\‘éFeﬁlP%& of the mono-
[ i .
e Y5 B O R P Sl groger v
is to {raenamRr@at etherwise. raultimerip novteing by fatibwing g tdaaisingeirivo
03/04upditf(ivardh hhyhd?élﬁ,ﬁlﬂédfb&ﬁtédhﬁl Fe?‘errédcﬁf YISt dtHEL B &irRYs JF I@I’u? reference
[ Qi 0 oner to interact correctly

trat A o QyB81e i BRl e (RrPEaR Coive it P SHgtegtly structure ore-
serving et e Wsa)llourlidlltlmerrl@tlevere retysntfoe tHepupp@pavetheqiréseAt Bivention.

of multinmers wherein each of the nono- neric units

have been nodified according to these principles.
In the gYent the sHitpld RREEIASEUBYE SN IpEynaeruje; ittis somefireeadvaatageous
to useh hebWasethwlstumeleltc fiRlcomnpieRenb Bofaeltd @c‘M‘nﬁl@teﬁW@md secondary im-

whi ¢
nd SSRGS b1 S SHEIEE L D5 S doimoncaton
with tﬂﬁﬁlcgln}%lp@,lr@mgeorotem is IgE. However, it is believed that this precaution is of less

relevance, since the clinically relevant antibodies induced by the chimeric binding proteins of
the present invention will never bind simultaneously to the same antigen (unless the epitope
is of repetitive nature as in certain carbohydrates) - only one single epitope is bound. Since
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that relate to suitable nodifications of nononeric

units that are sufficiently structure pre- serving so
wW@2008052B80 ow rmul tinerization are rel evant for PEEDK2003/000859

pur poses of the present invention. 1In the event the

scaffold protein structure is I gG nol ecule, it is

soneti nmes advantageous 30 to u a sub-class that is

unable to fix conplenent, so as to conpletely avoid

comﬁleﬁﬁﬁtj@(a!floh Ehd BERALISF Fé&@l?éssﬁrﬁdlﬁﬁ‘ ds Fn%fé thaBSht Qﬁlﬁbod-;ll_,hfh%‘s and other
en or I nmmuni za

t
Secovﬁ?rl‘f e?rﬁ‘éto chiE ﬂﬁnfs%%@rﬁ&PhBe"ﬁYﬂ té’l'?? INSiS§UGE. Hovvever i t

is believed that this precaution is of |ess

The LSRR ol AI5he HICBL bALIGR biately® BYADE 2111 DO €9

I nduce CAT Merr c brndrng protelns of the
pr esent |nvent|on wi Il never bind sinultaneously to

As wilhige GrieBstedtt fr€He Rhd %v@sﬁletshﬁ’ﬁﬁcp blcRh& s@écthl% Lhves the purpose of
ve na ure in certain carboh%{ rates) - RT

presGBR e, B 3Bt s T3 oot ORIV B MPb Swae) certica or

ldenlpl@Ttma)ﬂ&em@@ismmm]aﬁt G neigem touhd XratheGmirasdo be vaccinated.
activation requires binding of nore than one anti body,
this_and other secondary effector mechani sns are not

One Way B3Ny his 99a! is §2 geft amigermified |B-callsipitoprofiaiy antigkn into a

knovim;e*esd‘ntatmhISCrubﬂuMbMaﬁblfﬁt Birl’ins‘éénc‘éd it lis lrRWANA eFeS41e 8¢ prepare ge-

structure se
neticpli g S hes WS S0 Mg rnE B Defir b gereicbre) of anti-
b°d"1”5rﬁr ér"@%'ﬂf'eidrw arespaf alarfltm¢f3fﬁ‘ sRALEDTE Affacktnoivg antigenic epitope. In the

caseﬂufa&trbbdieﬂtthé‘sﬂcaﬁre g.ibde@nihiahBkd L8ngA v@ﬂ&t’y%@'ﬂécﬁmquesbmcludmg CDR-

oo 200 oo 38, ABREERR L 04p, L, i el FERE T

surfaging f(EP 8rp9R 466t ER P&dd B96ePddlampk.tAo polefularinandriolpely A8(H/6):489-498
(1998); Jetidiitkalet @5 eﬂ'bﬁa‘id Qﬁb MuH%b%)%d&rsf&ﬁ%@J qtoagé_%a. et al., PNAS

o1:95 587 0P R ot Erey LBt c8ouber & Bha)

conpl ementarity determ ning regions (CDRs) of anti 10

Alterpé)cg/'eﬁfs tf@@ cgﬁpéjd tfogg q‘laty%ep{ S/Sa%%? ? ﬁé‘qrﬂeﬂé’e t defnsbeeqlléloelateg ac-

antl cas
cordlaglfq %d'p@:godstqfé %m(yarpfm@, gf bgl@whaﬁﬂlﬁq:qg;eejj @jmvngtha invention relies in
part sratHealsy o@%nﬂi-&ﬁc/hg%lg g?ﬁbddfh@' Wﬁér@gh%@%ty&r él‘{r}ESl S%SSétEEBQ:eSI epitope
an
part %@ﬁgéﬁl&ﬁﬂ%ﬂ% proteln béji ?]tgér(%y é régsfr%grot%ﬁﬁ Sansliearandomly
modifjegsin qnaﬁjqpasiedgoomstrucwe @od sereenatmenatingyto the invention so as to isolate

suitai8 bHding p88ed B utiidif9 e inwiHAE 's&lé@mﬁé n%lthods oF g‘feeihw%, it is

805- 994)
IR L o i teal BB L B
suitalplg comfoRaBiog 3@ d it N neeuca att nazkssaryt toaely- cmeihtlroamtnbro PEthE cell epi-
tope P€a 8¥oRThAGMALbiIdmaF HMENCE, %Hétof %@erﬂ%ﬁltﬁgkﬂeggf)&%&e in @ satis-

ftcordln to the nethods of ein entlo,
actory 'Ba¥Sed above, the invention relies in part on the
use of anti-idiotypic antibodies, where the idiotype

So, tﬁ@&@%éﬁé’%lﬁg’népﬁ)tgg I-Ie lﬁgﬁnﬁng refg Ity cgr:c)tafﬂsgp%lﬁeqnﬁgpl&% which

is corﬁgtqt% eyd'Qb’pP(@ﬂ?ﬂ‘ P@tdi’qu HHS baqme@l te@eqnss Firstadf @t ean idiotype
of anantb&iyrtee netkfised o dbi¥ermbichBat DS QbisPrPsh é@ttolﬁ)e. Further, if

It abl.e bi ndi I
e RO B B 8, SO an e e sy
IletYéﬁgVL“f @nic kg ant}g@nlg.eg@dnne FRINsbpeich dind dlfférehhmtttiodvrﬁéac& Hence,
thereb:t A6l heg tlért@iteﬂlH’étHe‘F or ﬂgte@l@ ertSﬁee Rt@lstioh v be Wés@?ﬁeﬁ ﬁufﬂmently

well m a c\"uos C ngqd t tr ItSr ntie dro]gg n r]cecetﬁsarr?/ th
ntrocﬁ?cst? 8?0??13 petyes, B 5' ot matter whether the epitope is re-

glonal or assembled topographic in nature. Furthermore, anti- -idiotypic antibodies have al-

ready been demonstrated to be capable of functioning as vaccination agents so as to raise an
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tope in a scaffold that may or may not be capabl e of

presenting the B-cell epitope in a satis- 25 factory
wOoraiwnes2936o, the chinmeric binding protein of tPEI/DK2003/000859

invention preferably contains the B-cell epitope which

is constituted by the idiotype ‘Ff an anti body. This

has several reasons: First of = I, an idiotype of an

anti body has a defined 3D conformation that is known

immuBe msB&jgeQ\gaFﬁstetFRbti&i&?pe.ﬁiﬂaﬁlyeﬁy u§ciﬁg th‘él‘%ra'téjd - $t¥§§%sgrble to device
comtIhFe antéetlwrgjd% is reactive with a different anti VAR

PIETEYE USE MR eRdneAdsSHiipt sanselicit antlesAydresionpesmgaint non-pro-
teingcheusaanttiogemni ¢ epi t ope agai nst which the different

anti body reacts. Hence, there is no need to test

whet her or not the epitope in question will be
Therg{ogg di Pesiereqsk emiqdiments of theldredent imventisnethesahithénid lwinding protein of
the ipveditioh s Grierwitdréih @aidaimst r‘e&ep@&ﬂﬁg{éqgioféﬁuo? Bn ‘Qﬁﬁ&ﬂﬁrorta%ecific
, i re- .giqnal or ass ed topographic in _
bina - 08P ot £ et BE sER R B ioc e blae L6 bRAvEUnzed. In
this gantext oif isyespewiallydhsefiorred kit ¢ltk ¢rombric biagiab peoteif of the invention is one,

wherdeltNgid @3t REeRSr NARE |} PO Y6 FoniLarfBody? ' ai se an WD
2004/ 052930 PCT/ DK2003/ 000859 14 i nmmune Tesponse

against the idiotype. Finally, by using this strategy,
j iho adeweq@@nce aPpitep&itibnPr Ot ei naceous
vacci ne agents that can elicit antibody responses
agai nst non-pro- teinaceous antigens. Therefore, in
O cquF sy Ehe lotpraies darakinsramioe aciflseprepsemay bawnateo m arymitable posi-
tion mhhﬁelﬁihmribbmdifn_@g)rft@ﬁ\t ebmMin&hnced ittrnhﬁy l:bé;i}‘n@?alhc‘éﬂ ir? theX3fm of a simple
. ) irs ec or_ | e idi otype of an .
rosiol oo b Bl ek BE P senad PEITIO AU AgAdeese embod-
mentsiia¢ taipraRee hrirkingeaoing acidceptance imaytdoestiatermdontmetb @rotein. Tech-
nolodi€gMéRdva®for #his ark NeR-IGBWhH §xXthe drt abFing | i i
rotdild ferFedOEbhzlalta t he \%Fl‘i neric ebi n?lli nlg E?%giﬁt%fco?wgg of carrier
Proteiif/iHawsi %Y "Bed's of Qk3raldRMdsi-d first receptor is the
I di otype of a nonoclonal antibody. The tol erance
HowdVeR aKis ' ' i.ts_position 10 O
o our Se ,rbg?fﬁ_rre%dtjo ég&aeﬁtg E?%téggﬁefaﬁ I’ci‘qa'gar'ﬁ“ "no? d‘g PRAUSAER BANECdygsA by
mearseot SMifpAtinpertign gr sihstigtice ipisiaming asid senuehes efttherseafiold pro-
tein dfuntliraghrpEspe@ally. prETéFreH;&ﬁmi@%indiirig ArBdirPsF th@frfv@ﬁitti&ﬁg ahRinti-
i a S e . fusion partner _or conjugation
ciotyptCark B0 & ar PRIV Binfi3 PR Gedor st & bt ethec frotodnclude
said tolanife brepkingsanine agig lsequance vihreeaaith gntridistgpia@hidbody is autologous

in thS&fhan@oaRynHegl i tute a conpl ete protein. Tech-
nol ogies relevant for this are well-known in the art

and i nclude chem cal coupling of carrier 15 proteins
As meficand poeves theyintmredirsion bf gl tolararmdedbedukitey. amibeweM&equdnte can be

accorhSlisREEHE ntSdudtator Ebféaétodn%faﬂﬂﬁ@aé?& E@g&.@ﬁl g‘cmitpo%, ggliet(iion, or sub-
,tutsoeguence ];fs I ntroduced by _means of “am no aci d” .
sttutioRdR F19 AR PEUBE SHUERT 1Pf icAurspethe ApFRRl sthationerjlib tlee introduc-
tion o@ﬁnqghmasn%méfcphmbeph @he HBIND BldrdéqliaHce -(?.énilqgé‘_ﬁgﬁ bBb Mibstitution by
&k et rotein of t I nvention |s .
» confBL SIS 608 LRSI 5L SR RS v,
WheniragReat DYt aietnsigen prraenting qetl dARGedilsaiveatise t 4 totdrarde h2€hking
amine adidl séqileftcaliey h’fe_geﬂké@t&_ c%ﬁlé%@pia&'l dcs [@Péégrllpﬁlo!emt@rhoﬁ the surface of
tI“l? Agﬁ.: 'I?T'ng?,nif {(:)h'elbagﬁiﬁ%% i%%(gl%_nlce gfdt%e Isgaﬁ%th Sro’(c)egr? gt?uctLljrrcl. in agpropriate po-
sitions comprises a number of amino acid residues which can also be found in a tolerance
breaking amino acid sequence, then the introduction of such a tolerance breaking amino acid
sequence can be accomplished by providing the remaining amino acids of the foreign epitope
by means of amino acid insertion, addition, deletion and substitution. In other words, it is not
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As nentioned above, the introduction of an tol erance
breaki ng am no aci d sequence can be acconplished by

wo pdoros98d i on of at | east one am no aci d i nserP@DDK2003/000859
addition, deletion, or sub- stitution in the scaffold
protein structure. O course, #?e nornmal situation
will be the introduc 25 tion of” nore than one change
in the ami no acid sequence (e.g. insertion of or

neceBsHP§ td Intobigde DYomPeteTTRbES R ti-g, ifSdrtiot R dBR&LLBY I 5 gr to fulfil the

) oal to reach ist the chinmeric bi
pwpﬁgg?t%ﬁpms A'Pi8Ressed by an antigen presentlng cel

(APC), will give rise to a tolerance breaking am no
Itis %féf&re%%%ﬁ%%uh—,ebep dr %ﬁe glhdﬁdsaettgong,? Qetlefecﬁtgs&%@stntﬂ:m%s orlarddltlons is

at lepH{e2, SAFRS Bl & 8eduferfe d00% 1, t1Re 13cl, f1B] 16,pi70tL8i 1P, 20, 21 and 25
insergibhig) &Ubﬂtﬁuﬁdﬁsﬁ@ﬁ'%& |oﬂt:l§|elﬁ)&153ﬂ |§5ﬁIrth@F]'ﬁol%q:fl“'@l’reI'r‘é@§I?aeil the number of

a1 B o ioels Gt Gh oot Fivs fesh o o
mos§ Hidr sttest Yh abMmostidh aadtadimestne.dt isrespédially maferred atdt dhe number

of sUBSHIMEHEE ifeamioRE cféfé%@ﬁ@lo'r %B&HOI@/CIOQE Ayt diRgy Egeang in rprertlcular the
t he ore;%n epito

b SR 35 S0 A8 BF EYesio. iR RIS Adp BLISR Sl more than 30.
Withgedpett towrmionacid addititres; itwboals be inbtadsthaothe 8D w2RA 44 OR2918Ag con-
strudPfslih @ﬁ?%@%/ onggégn p&lgperﬂ)%ﬁgsé Bftdhn E&sfdgFarbbﬁﬂMgﬁeir%han 150.

conpl ete TH epitope I'nsertion or su In

order to fulfil the purpose of the present invention.

PrefdrtediesnHotipieand eftthe halentldi}ﬁlnﬂU@ﬁiEro@ua%tﬂ@as@‘éhg Immunodom/nant
tolerérﬂ:%ed'réék?‘[b amlggl gh Isggtfnc%klbgﬁﬂs %getcsfﬁ):gtzono%s ag Iottelfg a fi?lgn immune
domlmg"nt T]j4ap|tq_pga”) jgw:lllb,e un_‘ggrstq_cgl tha0the 2iLiestivg o Tnfmune dommance of a Ty

epltobﬂaégﬁdnld@Bﬁ thsahski §|5ét:|'e9ﬂ§que§@<9'| Wsngéd F?éreﬁileb?et t!eﬂﬂsrmrjmtmodoml-
referred nber 0

he
”a”C%cs'%Pp{V rg%ﬁ F%‘??étgp%su%@ffr f F(‘fﬁ%“”aé%'ﬁf"i"kS’H%'/RﬂP“@é'P%ﬂi"S%SG to a
signifieanphimmmine regeerss, it iti5 @, welltalowaSaatthatnoBi eplidPe walch BImMuno-

domif&ht lﬁbnmtwﬁgVF@d'Watﬁh lm&tnegé%saljllg l%ﬁﬁuﬁg&%h%t itf another indivi-

t hat
cl Bl 38 05K PUAN GRS b/mach EPERE CHBgnAdiHCeRicedepules i the
latter60dividnal. Hanqeafdritoaip@poddsef tiuirosdnt siventich, RAtmENGE /MMt T,

eplto?é |seav'ﬁnep4tg8e Wﬁh vifi Sé gﬁ‘ c%ge in pr%wglillnblecdall%& qp \{vfn%rhgresefr{t in an anti-

r es ec am no
gen. Jyricaliy 'B“é“‘l‘ﬂ?t"é’&“"ﬂ%t Hteﬁ'é%s harreps aisherestifaatyrg thasthey will sub-

stantilly aidays Be presehted botim ©f anamfio 8188 IMBI)éEI.ﬂ@tlhgﬁ)ecﬂl\% of the poly-
peph&%%ﬁ§9ﬁﬂﬂ§§g§§%$ly hi gher than 150. Preferred

he invention include introducing at
| east one i mmunodom nant tol erance breaki ng am no

Anotl%hrﬂp&@ﬂiﬂ%@ﬁ@ is(th8 idshé 8¢ ﬁﬁ@‘?ésfth&%h'o@ﬁ} abi &Q)ege]ﬁcbteﬁg‘al Paturally

TH epi t ope'
occuRady SPIA" ESE REBb o CBEIR PREiHs BRIRHERE 8 ToPippe wil
only HiRH ¢Becsipely dpe sdbgee 0t BIHOICI4shal anienmbs. Sl}he;Cih @Grni Has the effect that in

most‘&H@e%tth@Use Hndspeifier, eéglbp%ﬂﬁl rteglfltmn mlﬂgggrqg?neaélw%lch is only

ers to ep It € vaccCl
eftecfgah s %ﬁ&smatw'avprg.aoggequg@gm the sigp @ Hfak &rapiion, it can be
necedsamyutaéndeeponed,, eblibpdstin tike s%m&ehble&ﬂ@w ait@ﬁ{atlt'é]@bre@a@'é multi-

compgnéﬁt gfuﬁl%\&rﬁe!}elhsch% EEEFH&%en%‘”F‘e Ogrlant r\'Ium|e§)c binding protein which are

necess
d'St'”PWﬁWd%ﬁleﬁ%{h?thPhb\aH@tfw@#re |0ﬁmevTH-epdgm ingrbduded. same
speci es, even though it may be capabl e of binding

| . Hence,
v 0B B B30 B i o staion
where@]ﬁm \ﬁlgwpaterqHammal has a poorly defined MHC composition), the fraction of the
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epitope is a TH epitope which will be effective in

providing T-cell help when present in an anti- gen.

wayEi4osdoBy, i mune domi nant TH epi t opes have aBCEHDK2003/000859

i nherent feature that they will sub- stantially always

be presented bound to an MHC ASS Il nol ecul e,

irrespective of the poly- peptide wherein they appear.

25 Anot her inportant point is the issue of MHC
poplflﬁﬁatnrdoﬁér‘e@ 'Bﬁ@ifspgﬁl@\‘?éct:i‘ﬁ@%§ Nﬁnﬂlﬁe&ﬁrb@ de 5%1&%%)} Means of the fol-
lowi &urrlng TH epi topes are restricte

WEPIBI'A peptide constituting a TH epitope will only

bind effectively to a subset of MHC O ass |

nol ecul es. This in tugn has t ffect that in nost

cases the use of one sg@@vflc ]epP ope will result M

in a vacci ne conponent which i§ only effective in a

-whefré @,CiE tﬁlﬁfr@fuehaﬁmﬂﬁ@ Hb[ﬁllét%'of %&‘Boﬁ@e‘?? pflinage %en(ﬁ;n%‘ %bl%o%e present

necessary to |
i 0y RSO RREC EiGE oA RBFEEUPE ST T ePiopes In the vaccine
compgsttonnitusy e lvcgireearpesidiomubrttaining Gnfo cag T, atﬂt@ﬁéml&avmg response

frequ@aeegmhte%pmmpmﬁé% ?reﬁ\dv@ﬁerggée%tn%l fW{g .%”d' ”9

protein which are di'sti'nguis rom Pher
the nature of the TH epitope introduced. If the NHC

restriction of the TH celd®3used=igogonpl etely unknown
(for instance in a situation where the vaccinated

ani mal has a poorly defined MHC conposition), the
-i.e. PY &oreresnt off the ipepWEirOQ /sCB29G0ly ROTHDER OBE-0008H2ed ddBponse to
the @eqtd.at i on covered by a specific vacci ne conposition

can be determ ned by neans of the fol- |low ng fornula

fpopul ation =1- HO -pi) (1) i=1 -where pi is the
The diogg fremana 1 doesmet porpy InadituatiorafwHees ponsHe o8 1ds9 pidaRe IMHT restriction
patteerBPihgrbeR_he%ms{eg%ekrB(NﬁsﬁnFO{ r}%t%nlge%r?g m&ep?c?e onléHln:.‘ﬁ;lthe human

t1on

MHCerFtO!ﬁs@@S PRCOCR® by AibA1DRealleles RFds PRBORRS, FGR7a theactb mee of this
peptide nngemetrlmm ahotHeRipBptie v@wlcfrplﬁlﬁdlsgﬂhe-l%h‘@iﬂlrfgqm‘@@lﬂﬂﬁlle&ges encoded
by H[ﬁgﬂ%q%lgs w IIr aecggvﬁplssglel%ol’/ncotdg%g OIP g'n 1pop6g§og( IFbQL{?SS{OI’b LH_(GWISE, if

the sgcogmg)ep;ld%onlgbmgs p&p @ngRéf tl'temgidrbop OF s peptigelwill not increase the

covefiatgétat sh.ite a;hé Nas@'@ﬂfétcaﬂ:'ﬂlla%po# Foﬂﬂ?&i‘ioﬁ#@s%oﬁ?esmg@%ntm-lc llegtrlctlon

vacc does not apply

of T P RO G VAEPE (B2 AR e CePUA B0 CoUETRAY @ specific vaccine
compogi§ipn cat bedetepained by nehng biethp éplowthesfotrsed: | s known.

If, for instance a certain peptide only binds the

human WMHC- 11 nol ecul es encoded by HLA-DR all el es DR1,

DR3, DRS, and DR7, thgn.drd-uf¢(ofeihis peptide (In
together with another peptide/#hich binds the

-wheb T QRO OE Ll BHEE I 68 65 RG ot gllelhaplipes encoding MHe
moleﬁﬁwfat:h biRd 2Ry que st therTx ebitdaegiis the vakcing hred whichbelong to the /™ of

the 3p@|[aWh GLQA%I'JI YDIleTRj§ncﬂE§) aﬁ‘gral?ﬁ@é lttlg'ﬁrsﬁ‘élgieli‘r'n%d Q\fhlcthPMﬁC molecules
wi (B8N E Eac! L apllibe, itE VR Tt tat Pt B TS BB ypabP, DR

and MMC thertthe dtdivieual frequencies of the different listed allelic haplotypes are
summed for each type, thereby yielding @1, ¢,, and @s.

It may occur that the value p; in formula I exceeds the corresponding theoretical value n:

3
m=1-T]1-v,) (1)
J=1
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of TH epitopes in the vaccine, the fraction of the

popul ati on covered by a specific vaccine conposition
wean4pos29aet er mi ned by nmeans of the fol |l owi ng fRCTDK2003800859

20 fpopulation =1-TT(1-rpj)2 (Il1) J j=1 -wherein (p]

is the sumof frequencies int popul ation of allelic

hapl ot ypes encodi ng MHC nol ectl es whi ch bi nd any one

of the TH epitopes in the vaccine and which belong to

-whdrbif u% Fshh@gumtoiﬁﬁe&uéﬁ@@g\’ﬂﬂefﬁle%obﬂﬁflor&ﬁ%lIﬁ%_%rbg%@ncpémg MHC

first term ned
moldgjgF Wﬁ‘@gagm g * A PPItPRE dpthedpecingandshigh belppgtoatig S of the 3
knowrhidiAeatit (BP, DRexse Day)eThis sleans thyt inype; dFbe p@%la%énamsi fr@@)ency of

theJ I t he s
respnde e i (Aol Tas SRS el B b 88 Blisle s o vieta or
mula Ker eby yleldlng cpli ( 2i and (P3. It may occur that

the value pi in fornula I exceeds t he correspondi ng

t heoretical value ni: fJn -vj)2 (II ) j=1
WO 2004/ oszgéguzapmlaxﬂolywé (Lwhengid | uj s (1v)
the sum of frequencieslin the pukatlon of Iellc

-wherﬂé‘me%yrﬁq &?dga?,qi g tME'g'-o .FP%?%Q% G SNWJDOC P }%te? the&t ?or/n]tuT%IV re-

t CcCln
qU'reafth?tr?lé' e%'towdw HE;U hfm&?tvwwapm %qqawsb@entlcahs@s aEbapiotypes.

that in 1-n; of t he populatlon is a frequency of
merbERRAIR LR BN Bk Pl S b PO 1 e
chimenjc bigdiRg pfotg@p@psalmpgrtalpfdpumcmqeml knowledgé bf the-epEhpes)which is
availdble: 1J thk fféquency/ofrr@@oﬂél’@k irrthe! Vbulaﬂlm]-to' Gath e¥hSpe 2§ RAC restric-

- t [t
ton §eth A UFRUERS ' pht Sarbieliah 8 76 rRlsvens fePBtyeRa ol |

epi topes have been hapl ot ype napped agai nst identica

Theré Bkists %fndﬂ":’b(élr oF ﬁeﬂ@ﬁ-ﬂly og&%?gf Q rSmistiiG0 T%&llt%s%)s!. WHich are active in a

t ol erance brea am no aC|d sequen
large; iRt dndiMidpale Oﬁﬁﬁ E'Hmér‘b?HeéleEPhéin AMEH Bersflaiionjand ithese are

preferafhyontradticetion kicladcige &idreﬂﬁ/ﬂ@lfﬂin@f@@xeﬁee& Pﬁ“ PRIy %gﬁesnumber of
I The frequency of responders in
dlffellélﬁi %Idﬁ%fes t@lé ?T%E%acﬁi’lﬁeepl t ope,

ion eacC 2) MHC restric- tion
data, and 3) frequency in the popul ation of the
The ﬂr@h%&@d’ﬂs elﬁ&%é)&a)h%@erd-ﬁa@{) @heem/e%t%n ﬁl.‘_)erbuﬁg%@allyogcc \/\/F]rmt,g human T,

epltog? %ucégﬂls:%go?%ﬁom t&amﬁ: tO)r(T(;IdS ((:eug utshe P2 ang F?3300ep|%§pes), diphtheria toxo-
id, Influenza virus hemagluttinin (HA), and P. falciparum CS antigen. The sequences of the P2
and P30 epitopes are GIn-Tyr-Ile-Lys-Ala-Asn-Ser-Lys-Phe-Ile-Gly-Ile-Thr-Glu-Leu (SEQ ID
NO: 1) and Phe-Asn-Asn-Phe-Thr-Val-Ser-Phe-Trp-Leu-Arg-Val-Pro-Lys-Val-Ser-Ala-Ser-His-
Leu-Glu (SEQ ID NO: 2), respetively.

Over the years a number of other promiscuous T, epitopes have been identified. Especially
peptides capable of binding a large proportion of HLA-DR molecules encoded by the different
HLA-DR alleles have been identified and these are all possible T-cell epitopes to be introduced
in the analogues used according to the present invention. Cf. also the epitopes discussed in
the following references which are hereby all incorporated by reference herein: WO 98/23635
(Frazer IH et al., assigned to The University of Queensland); Southwood S et al., 1998, J.
Immunol. 160: 3363-3373; Sinigaglia F et al., 1988, Nature 336: 778-780; Chicz RM et al.,
1993, J. Exp. Med 178: 27-47; Hammer J et al., 1993, Cell 74: 197-203; and Falk K et al.,
1994, Immunogenetics 39: 230-242. The latter reference also deals with HLA-DQ and -DP

ligands. All epitopes listed in these references are relevant as candidate tolerance breaking
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| arge proportion of individuals of an animal species
or an animal popul ation and these are 15 preferably

WO pionoshesed i n the vaccine thereby reduci ng t hECTIDEE003/000859
for a very large nunber of different anal ogues in the
same vacci ne. The prom scuous ﬁpltope can according to
the invention be a naturally occurring human TH
epi tope such as epitopes fromtetanus toxoid (e.g. the

amer%c&l’HéqE’é’rQegm bORES)in il ;ﬂ%geﬁﬁrr{v@nﬁm%s a‘*éjeaan!o@% H/ﬁi'al% @hare com-

A luttinin (HA), P
"mn¥&%¥swmﬁ W% sequences of the P2 20 and P30 epi topes
are Gin Tyr-11e-Lys-Al a- Asn- Ser-Lys-

Alterﬁ)&@’veis %he(io‘!'er‘larllt% b¥€|§klr@ #ng léci& nce Eagl(%eA?rb ngC@er eE&;ope,
whlcg ls\f§|pa@§ Iof mngmg@rlar}qie§roq9§tlmf@4ﬂ@g@q ID my@ecuRs, In this context the

pan Dle:epledne\/tﬁpyidesQ\YBADRE"@dé’ééﬂb&i i VIOBBRT77087 2Rl hethe corresponding pa-

A e
ferenge Bﬁ'fﬁ*rt)la(ﬁ?l ”'t§¢" eF!i_r)@-qBRdld@ﬂeeﬁQJrltelsraene bakedinhyntifeacid sequences to be

useddalccfcfrﬂlhglﬁé th@&eﬂn@ﬂr@@nt@dﬂ & %uhao\é%o@&?ﬁ]\ak g‘f?e%bsft FlcRAPADRE
sible T-cel glto pes

peptIE TSI i HiesF RESam a1 By Dee™ e U BEF G A Noferel in order to
impreyecssaiility iwhee rdministeetl, Halveer tthe pegsihtoipeshtidh peHBSIBCIMNS at incor-

poratifdethk Q&ik QM réglt&feg QL $AREF thNirihe ! tﬁv@ﬁ%@%a@g\gmd‘( ghould then sub-

f herein
Seq“‘fr&@%ep%{?"?én ‘gfwy ‘a{%gﬂ‘g{'%mg‘?f@'d%ﬁh%éﬁs§$wl 6PMERIEBER] AT to allow
subs&@mignthpvesshtSicetin ahe contS@8f ardd MHCHIMbUle alm@Qhen%%@Tt%gﬁo?’c sexpedi-

Chi
o SR -0y b o SO S5

et al ., 1993 Cell 74: 197 203; and Falk K et al.
One d&5p8dallyl p’FHﬂéﬁ@l PRORE GEptaRR:is a%odr%“n?avmarfﬁe b Q{CIJ fefqﬁérfc@ce

epito

L
AV B0 SN P R B inPlooieahod vtve s tsignen ereor. i
and otlarepipras h@w@am 6RrDIaRE) OAVIDE 2630t REBr-OKRBABDRRBARe breaking

t
talz'\r:nciv;;sasmtec?l%rr;@é‘s'a\gh12'?%%2@?%?%%&?n H@%ﬂm{}g i er ﬁ%&ms of the inven-

ISRIPMISGURS pRy P%W allpy dori the éi“éﬁi%sé emb@a'meﬁgs of the inven-
tion veherein oplyi e singlesahtreertcalrindieg arvyeiaEpéddsaé plesdrite® R %@R/M?E:mated

| | bl e of binding a |arge proportion of
mmn%ggggmpﬁs%%?@cules In this context the 5 pan DR

epi tope peptides ("PADRE") described in WO 95/07707
It is uddrstdodtfifoen e 4bRSH,aRsk thg lrﬂﬂ)dlg@d‘on‘%f%xt%@ﬁfce %r@aﬁqn@/amlno acid se-

quenéqugf}lep%)ﬁﬁylﬁ tr%teﬂ’n struc%ure rho(yidb WEPIEfrhsreaosaqcfrq%tsoélae%lpﬁﬁ@tlal fraction
of B-ceH §BIteREs €€ ev et tneo’ﬂl)gqrtmwe lof thekeuhgognis 1scaftntd prote (e idRBiIns

theredf v»lh&h is1S @ AGLRY rqbc!’]ﬂcaftl@n 34 @e&hﬁ@c@ﬂérefnnES Bon bf this preserva-
e nost effective

tion Cgll?g%J €0, fltlJ‘r% ilig%/gtgadevaﬁs t%§%s'ﬁweW§r8%rF9 qglyg}qpﬁl@nggewg} direc-
ted agqmsg: ﬁ@ r@t:vanrdolwnemawlng as a safer (et ahGntis@udViBepared in a rabbit
or andthabduitabl¥ aHEA) Mh@Fe%Ft@rr G th SUNBYEim Jsréetegtr Feﬁgent (e.g.ina

mar | alns at I ncor- Ora
compr G A0 B e Hereskptndts SIS 1 Fodgbh Ehimeric bin-
ding gretetrsiwhichwlebcthto siosdnoke &hert mubwesa@ﬂt@ﬂﬁ'ﬂ 3k dRs E’T@Aﬂﬁ&ogous

scaﬁoggb’mte%pgtym%%gt%e rg%dr&je% Jsh%vhﬁ g% e 3&0%@2&%%% t't@)?tautolo-

to all ow subsequent prese
gous ol Pmlienﬁtrumr%wnﬁr@aaﬁum@n@ refesyles ﬁxhlblgnm otlimite ¢lolit-still sig-

nificant and specific) reactivity with such an antiserum is regarded as having maintained a
substantial fraction of the original B-cell epitopes. Alternatively, a selection of monoclonal
antibodies reactive with distinct epitopes on the autologous scaffold protein can be prepared

and used as a test panel. This approach has the advantage of allowing 1) an epitope mapping
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ent to incorporate D-amno acids in the epitopes used
in the present invention. 15 One especially preferred
WEADRBS98pt i de is the one having the am no aciBCT/DK2003/000859
sequence AKFVAAWLKAAA (SEQ ID NO 3) or an
I mmunol ogi cally effective subsiquence t hereof. This,
and ot her epitopes having the Ane |ack of MHC
restriction are preferred tol erance breaking am no
of tk@@u%l&@ﬂggéﬁ?@% MBieElle SHPY Qnﬁ%pﬂb%%ﬂﬂ:t Lﬁtﬁpé?ﬁhlgmgperﬁé Stained in
the cpgg @rotelns of the inven-
TREC HPYRT 8D hs epi t opes wi l | aIIOM/for t he sinpl est
enbodi ments of the inven 20 tion wherein onIy one

of cgdrgkglaethﬁg' gFrro (ghe J)qubngesﬁ[vgttﬁ%m:ﬁem esé cFrrgSé meeadutologous

vac
Scaffewdt;?f@trbferopffarwwImlvabwﬁetrurtchm there@f (qfit shosle)caridoromphrethis to the

resolved ﬂfré@-@ﬁnéﬁsﬁﬁkll Jilicamd BIOtha Ghithe? R birftitfNG Bt ThAR-dimensional
struc%&afcfarol bg r so ve byéﬁt L gégr g S rl'”td ! %Sulst o ctrosc Fur-
Fesarvat ron corra s g ey §ifreqtiop stisties 351 N3R-gpgctroscopy. Fur
ther aﬁ@mﬁp@s rejating/torthe bertili) ssurtucd cametoabmichextenit be lobgnies from circular
dlchl‘é%ﬁf §t0dids RhRH Pl &féfaddém%é‘ér 'ﬁé’e‘MB&gF% tm&%ebﬁde in pure form

(wh )fcte to nodification as descri
eff) el TERUYY reaHires tHe @Evisien- of i alizsd Psb'perttmﬁuarnﬁé\tu’m requires
the firevisiev ef iabtopiaysriar@ef the pslyﬁﬂitwetamdm@pmcﬁve@ tﬁ@bbb%leﬁﬂéﬂ a size

restrRfbh 88 Em&yyfeﬁﬁa t%q' d'%?gl) ﬂ'is&dglht% ré}g\tndc\a/ Eseqlgl Iléf%léfp%&)n gboyt the

serving as a Sc
tertigry siH¢tlresf aa%%féplegw t"e?dweéewitmatylyahcmq#épetmwud/qmwR are

necesdanstoastitaia ebtisi& datd Shte @lﬁtagemchl(o@sngcari 6h|‘@prov1de indirect evidence

of co%%hfnﬁén&ﬁnﬂ'slté’agurggig d{}grtmaattlrcl)e rsr!%c:(r)}%(rdlar%l ﬁ' %ﬁredgﬁ@ents

roteins ch are
protelns whi ch react to the same extent with the

The [@8$dns @iV SrelQEs ih'%@d@l‘t*h@dt@g %‘F'%spe%%ﬁ}/ - QUIPJGO%EOHS for introduc-
havi n he sane

tion lgttﬁeuaﬁaﬁ;)gj pé‘gte{l‘hsgrtgmrgpét eégrﬁégnseé%m$ |taatdp69(t@irqylde for the neces-
sary § enitopes.Espemially asefetredresgions red ﬂ@uﬁlemoﬁxbglbrhst (whithedo not contri-
bute leE@tFng térl?iHFy s?};dcl:l.lre)sésgNellnésfﬂeg(ﬁ)rlaI IIF%F' e?;ﬁ)o%gl &d ﬂé})or C termini. Alter-

an antiserumis
nattvE o RSN GRS dn eBERSEaRPE ATckriBatFgn Bret fvea secondary
structure g1a'u &las B-hoghl degegai df&pﬁ?nty“dvltﬁé EBdcyRdayy s@u&@e@ﬁ%@ébltope (an
- l.ve
o helﬁgl @Bﬂ%”@é %@%t@l d \991 ‘Jan gplcog]egfﬁ?tcfaB}fM%*%P#e S %bellx, a p-

pit Opes on oIo ous s
stranB ,r%%ﬁ, BQ@Y bg r’ﬂ‘:l bsiiegd g}gth@nt@gppqgﬁ\aé Fan fPhinpadpyf rdasthanidasgion).

Iti ashta o fvhed b -
stlti ;t?j&grt 5%%?%(5?9%@ h Ogg\i}ﬁggc %)nd%lpgﬁgfﬂgﬁgé@%o%agmo acid sub
|d é)rot DKﬁHatUES wgh ﬁgﬁlﬁfaﬁﬁe glfea{qu agbno( %gequence the

'ntrowp%l%ﬂépmﬁ i@ diflnenteininimaig ooiherepitapeb imidiie Mglepimd s &iffold pro-
tein. %ncfé@blélﬁr%lly% stubbtftgtlﬁp\ﬂﬁl%mewy’nda \gflaﬁt?@%r\é%hé P% ea amino acids

c t% { é’B% [%n %tru]ctu e of he aut ogous SCa

onstEYiStE A o1°Sw Pl He ke SY%F?&WOIC&? PigteIn U efeRE® 2nAePdesormal
Clrcur(l@tﬁnC%bbr$el)Jn‘@ﬁdW¢ld1@p‘am® loérssuich ab hemobt 2086 Cdt\Rekt 15%, at most
10%,tdee n%s’cm%% Cﬁé"iﬂg ac‘FaFd‘éCﬁ\UIESJIQEthtE% Cmngﬁéts%npbondg/[ g—%d]umber

rote hr ee- di'nensi onal struc
can ngf"?'h ey roSUS‘P ascal MOStd % £ 3tarast gfe 3%%@@&#@ as at most 3% or at
most RMR- spect r oscopy. Fur- ther information relating to
the tertiary structure can to sonme extent be obtained
fron1C|rcuIar dlchr0|sn1stud|es whi ch have the
heapFlifeentsof th bk e pol ypeptide in pure
forn1 (mhereas X-ray dlffractlon requires the

[ OVi S II|zed ol ypepti de and NWVR requires
Aparterom mc!uglngc%e bc}/ve iscussed B-Cell e%&oge in the form of a bmdlgg site, the

scaffold protein structure and the tolerance breaking amino acid sequence, the chimeric

binding protein of the invention may also include a number of other features. In these em-
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10 the provision of isotopic variants of the
pol ypepti de and al so i nvol ves the problemof a size

w0 e®i052980 on on the pol ypeptides to resol ve) i PCDDE2(03/000859
to provide useful information about the tertiary
structure of a given nol ecul e. 6—|owever ultimately
X-ray diffraction and/ or NWVR af necessary to obtain
concl usive data since circular d| chroi smcan only

bodifvefts), € dhﬂﬂéﬁ&ﬁﬁdlﬁdbl@@é’iﬁ%cluggs correct 3-di nensional
_at%ra ruct Bforma ion of secondary structure

it 5 ”1‘%6% TpiestErteroeHve At NS himsricdinding Rrafein to an antigen
presentingt defl i(8BE); end/of especi al |y wel | -suited regions for

- at IeQEtrd?\@Lé‘écoer' o &ﬂ%@@&& %%m&%gg&]g%t L %{ﬂ%}” e of

forei ement at nust provi € neces-

- at ?5?‘%”?@' %F\O@ﬁwat E@%@@?%Pneyermt&rmfrte@cm@gn@ higdiag @rotein to the
immfihesyisbdre. | oop regi ons (which do not contri- bute

directly to tertiary structure) as well as flexible

| i nker regions and Nor Ctermni. Alter- natively,
The funetiqnst arstisituctwal fedtutdsael@bihe tiese fisst,canortcamipttied mviaties will be
discus€&H Anhé kabwh@s a secondary 20 structure that has a

hi gh degree of simlarity with the secondary structure

of the epitope (an a-helical region may be
Theysaab dei fretet] inviihe floramofegidet grpepst d’t&tch@c&fbv%léhﬂ? Blaﬁdn &varftly to suit-

able @helnﬁllcél)&rOl?psR'n i £rﬁ1ﬂg al’:lﬁgég& ?@Xf &g s%z%"fp ro em gtéll,jﬁturel ?hls is to

can orm par
meap E‘ BIChEme" AT BHG st ARBYPIrasn ithﬁeautelogmﬁ@paf@ld protein are
derMathdaMthduS alﬂér@@&hednbﬁéryﬂéﬁwiﬁe a@ﬁ:lls@q@éH@e cﬁ’tdt‘iééts& RRhJWR introducing

chan%@selnstﬁgggﬁ)c‘&g H%Flgg E%}Weéﬁ gh% Vlgfl ngl%a? ?(‘)ﬁ 66&1&!}%%[1 is

am no
supposed to i an uence m ni rral ly on the epitopes in the

The llheﬂeﬁe\;@@in HscAbd iﬂ'tﬂe FUrﬁh Jf?u%n ﬁ'ﬁ{}fé@s toHRE AR, r{oy%cm"i’desrequ??]cg derived

fromg £ t?ut on WI &l’ INn a varil ant
e 8&‘ 89981 387T4e Pa%te'"@aﬂ .t?%i%rem%?ahlf&@'ap agif gequence. In
this gogheqtigntit shoalidfhel rdentjipned ian béiipssibititienaeyudeaihd optiskebf conjugating

the a'ﬂﬂﬁd@éld s@clJeﬁéH"it[i)taaEH?ﬁé’ ALY &]&H%Eg}n B dhes??elwglg/oltﬁevlﬁvor s, in the

such 0% at nost
PFGS%gP”t?thfd)@ tesm ysian Pk’ iFOPleara EstEiftegoz feswp Feststruct pre-
parecihy imMeady of éxpecssionioes DA femdne eﬁd&il’hghﬁ@@énst@@@ﬁht%ﬁso%& a conju-

gate g@tﬁeeﬁ t/ﬁlo gFotgﬁ/?&lgé ge:*][]%ln% RS e lsj é){r‘]t gg%tfadse I:H)énd érhf' Isr%l?sieguent

Che”b‘iahEﬁaﬁ@OFbr otein Apart fromincluding the
above-di scussed B-cell epitope in the formof a
As m n'noneQ%bs' t?‘% the scaffold protein structure and the

S PA AR D FEARTTRE QAT HBY BEAten Saiyalsh dslude e takrdwstiop of a first
mOlegalepmtﬁrg@s preothémeriafinding proteie i BmAPGﬁya éBI-IsmphdstcyteJGGr Astance,

the flpdﬂ rﬁktﬁét Qhbn Bt B%geé ﬁ‘@EIHcﬁlﬁé parltﬁErtfgleé S I\%{b %éé @égu?*?ége antigen
or for ?rbf‘ FP‘%CE'EPHH%%G a”t'a?“ I"’éaé‘é’ts“EJh%PeF|f'F§t'rf?ﬁ§’-l a@tlgertsrﬁae mown in the

art. F@f fnetanse tthe getidtyngarobe & lharboiydiateifer Whitiel tHage EraQ*e@é;Jﬁort&l the B-
lympRety8dH HIE rAPC RE Ssﬁ]@hﬁ%gor"‘iﬁél*nogépg ternﬁ{\%h&me secgg}% pé)}ﬁtty can be a

oné second noI et
naptef Afsgangmtibegl et shish PRl respgnizdsaa susface miossale on APCs

or lyrppleseiet abih bausdd dshefichindrey choktdRInRE@iEtn 4.8 B FCy recep-
tor oij rﬂwg&aﬁ}ésc‘gﬁmnonocytes such as FCyRI or, alternatively any other specific surface
marker such as CD40 or CTLA-4) - in this context it is noteworthy that use of chimeric bin-
ding proteins of the invention that are anti-idiotypic IgG provides for such a first moiety in the
form of the Fcy receptor binding region of IgG.
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The functional and structural features relating these
first, second and third noieties will be discussed in

w0 4089w ng: They can be present in the forPeDDKS00d©00859
groups attached covalently or non-covalently to suit-
10 able chem cal groups in the am no aci d sequence of
the scaffold protein structure?! This is to nean that
stretches of amno acid residues derived fromthe

It sh@UIEiQJeQﬂ)@ééﬁth%@Qlf fh%ggeﬂarnﬂilfrg Qar?%ﬁngsﬁinglrecmgg J:aneode l.\llgtetd gg Rat of an

g gjpg the primar ence,
adjuy 'Fh uP'PHit FRAuLIRE ar&ﬁaﬁ'@%ggalm\sttqt?éop@*p\tana@tswbwesf which bind
CD4D efiliveeget ttiechimeriy bidltiag peotein @o aehdificichlld hﬁtl’@lﬁhﬂa— tlrﬂ_@qecent re-

sults%'v@tshg\ﬁn 9%9 t%.l lﬁper?c%oh Qn hr?:ﬁe fC Oled {"éSI oc?eﬁg eTy cesl‘s unessential

am no_aci ert vad
for OBEW%'PQJ@ &k r@@amseo Henqsr tSt'%iiqmt%tnldﬁ@d thdtghe gbrarainse of CD40 binding

moldaulea ks ﬂ’@ fapi rﬁ&e@C(lod a$ 8@]U¢Jiﬁ§ cf | lfélom’)mnﬁ; eﬁr%%% ?ﬂ_dleegponse con-

u nentl t ssibilities inc
s B P e DRIt R BT i o e s roeties” i
the faeéwa?wféhe pta%enttlh\ﬂendprs sumiewn tofbetimestvdiel isvewr fgrat her
words, in the present context the term "fusion
A ﬁrﬁtein" is not nerely restricted to a fusion
S an BRYTRG OrpHRRlemERtd] thigetmihe chimasiginsting eriatef taaa BMRIn cell type
in orflergg raelmEveememmanged ireneensipdned, ibidthogdilnge t% ﬂg@a%)fﬂe%\%? of re-
are join y _nmeans o _
spon0e e O M PO IR he i BiaPinedae e oty whicn
St'm'ﬂ%tl%? ? 'é”t!“%{b’—oiYétenT H-ép'éﬂlemplés Bf sith Isgcopd o @éties aae ctbkioes, heat-
shock paiteids anbéoimbieedakonéIPss &fecBvd pdred thefBf.€1Y Whi ch
targets the chinmeric binding protein to an APC or a
B-|1 ynphocyte. For instance, the first noiety can be a
Suitaglgeytakinesse heliusey qj:aqondn‘ertoftlm ingerionyam tlwsyt/ﬁauﬁpﬂﬂ: hbrngally also

functﬁ)lﬁra‘s%ﬁlv@ﬂ@lﬂﬁrbagéné)éon{&rsltléﬁ] @EQn&PI%Fd J(‘iFI\?z)r Fﬁg ??(andv&j]:IBL),

mterleﬁku{l ﬁe(?L é{mr%ﬁ%lﬁ(q %é]ﬁ)_g%(f}lc @Itgr{e(sﬁlgl%,fgtﬁgﬁsnla@ﬁe%n § (IL-6), interleukin
12 (Isd2hdhiedeattire 18 GIL-16)] interlehian & 5i (5L- as)r, eﬁ@ Qtaamoeﬂeirhlﬁ:r&hage colony
stnmdléﬂﬁ%h@&&t @EI@-ESFP%ItéPgt \('e% he Hﬂ'{&g nosgc%ingr{nolecule may

Al térnati vel Y.

sufficg ag Ghe,ecand m&‘ax, W'F*hm%@?ﬂt tWﬂecWe%é@thqy@mney as adjuvant sub-
stanceg cbgihe desussiodWefoace nol ecul e on APCs or | ynphocytes

can be used as a first noiety (the surface nolecul e

can e. be an FCy recep 30 tor of nmcrophages and
AlterﬁﬁSiﬁéla‘yg'@§eCWdﬁ0'a'@' B@pRIa toxin, slches tisterivigtiy (EUIO), BiidArand heat-

labileSspeibioke. Aldbf @ﬁ@'nbémff lF’@)'co |a@§erggﬁgeesosgfcﬂ%ﬁﬂ’)(murérﬂyl dipep-

e AR GBS b d S Y et S o ogh o TOE are ner
estingpessibilifiest ypi ¢ 1 gG provi des for such a first nmoiety in
the formof the Fcy receptor binding region of |1gG
WO 2004/ 052930 PCT/ DK2003/ 000859 21 It shoul d be
According &@ theyigyention, suiiakle hershoriapipteing ueedi asgherstcond nmiety aan be
HSP7DeHERed HEE7 (P g headbhatk cogtlittly @RPo4,Cdnd daRb@Iin CEXS.
i gand, anti bodi es agai nst CD40, or variants thereof
which bind CD40 wll target the chineric binding
Also the pessitility of theredwding @ thirsl rheietyAhat érdaseasené presentaB@edthe chi-

merlcfbﬁwdl@brb&lm@/@lesrhﬁl‘uﬂe Elf@émt;@n In%o‘?faﬂ{:&ﬁwggh IWIEFI ofgh?mventlon

The a%ss S vee rend | I'I For anessent! a

ai n?vl% A @fl‘fx?@%ﬁ)ﬂ Sais F}flé‘ﬁ@@ FoR ingtaneeo iftie kpve gt the
palmitayhlipidation gepmarat thestorelia GMoksem gdiodgn OspA can be utilised so as to
provide self-adjuvating polypeptides (cf. e.g. WO 96/40718). It seems that the lipidated pro-
teins form up micelle-like structures with a core consisting of the lipidation anchor parts of the
polypeptides and the remaining parts of the molecule protruding therefrom, resulting in mul-
tiple presentations of the antigenic determinants. Hence, the use of this and related ap-
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nol ecules as the first noiety (or as adjuvants, cf.
below) will enhance the CTL response con- siderably;

WO pooRas1930 t he use of such CD40 bi ndi ng nol ecul BGT/RK2003/000859
adj uvants and "first noieties" in the neaning of the
present invention is believed éo be inventive inits
own right. As an alternative of” supplenent to
targeting the chineric binding protein to a certain

proagifds ustrigBferdf} lipliaBbd ‘é‘ﬁch‘b% éc&'a%%&ﬂ gfﬂ.ﬂ)a@q“gl%reéymmoug a geranyl-

onse, p | e to 1 ncrease
geranﬁoq‘i%‘fpv' nGe*Jésa”S‘P ?Féjs Thitire dgsesidr ggouPh arerieleged iembodiments of
the 'amlenrr@nmldh’eimcsene)nmbvmmif)sum ﬁ[hdatﬁ)fnlalﬂﬂdthcﬁrtueﬁ ré®nbinantly

produEBIUIELeRY S FEAY sthy tﬁﬁl/val%)ﬁég'gﬁj_n E‘lpe(r:s OL{seé ﬁg d- g Rgturally occurring

ﬂoetles areCto I nes
SIgNg) SPAHSRES s ggusv%q Rartger @fflﬁifh'mé”%@ﬂd@g Phageinoff, b&onv ¢ Aradtieer possi-
bilitydy Liek ofrias (30 flagmusiest cdf RIneHNR gactd A3 dﬁys%ﬁt(!:fo BefbSey et al.,

1996 BORAcSY 1 BaNIED SNOTHPL b n%(s,s:l?%98oﬁatu§e Buotqcmcgqqyelres@ﬁ5§ 462).

adj uvant's vacci ne cO

(I FN-y), Flt3 I|gand (FIt3L), interleukin1 (IL-1),
Targbtetfer ienildiAtién bdcbrdd)g tol Ak ‘frf\)eﬁH{{ n4 (IL-4),

interleukin 6 (I1L-6), interleukin 12 (IL-12),

interleukin 13 (IL-13), interleukin 15 (I1L-15), and
The giiraenid Wogine progeinogfitag presohtanyentish laPé«lés'{bEtIQIG/ duel @dr actlve specific

im ml.(r@ﬂe%i') bha@ia?ﬁt{é‘rﬁt*g\éﬁjs that %Pgafjé/uar}g kP%\/én gsegtﬁli,?hleﬁﬁrggi{syfor mono-

| 53% tﬁ.} i ne nol ecu
clonajpRiypory hrganry- 6" T‘FF@“%@“@W“@Q]@W“O)EG 6RRACED ke, helipuvamiid, HER-2,
and B\Fo 22€ als baitsbstardets fot f ﬁb%@ﬁ%ﬁﬁbrp%éémng that the abovehdlscussed

t
secorﬁ rte@%pg?rte I% \Sga%sgnt J‘n %Eﬁﬁg%es? fi?) %%iy%%Vﬁl’e éttls d'a%l)é:breeto utilise the chi-
mer'%ﬂ?@?%?@t‘?'ﬁs 'nﬂihg activg specifieimrofinatlyerefaitibetargdts any other proteina-
ceouﬂ@fmdnaﬁrbt@‘i?acédu.é"bnﬂ§ MiRerk U 30l
singlé &9{5{% ete Freund's eadj u?/ant l) anldle?ﬂh@?te\r/erf]ﬁ%gggaryq%tarQEt one
estérs TDM and TDE are inter- esting possibilities.
25 According to the invention, suitable heat shock

Such R4rgb@icaS bH%ﬁgs \ﬁﬁfﬁ& Qs ﬁﬁscfr%E% R, E/ttx ge?%x%%fpegﬁa safe” region of

cogn
the "PHE?CPI&(F% W tihﬁ C?%F@f )IgErA(Yf%e tth%dﬁﬁﬁo'ébhekw kdrgst thé FCzR binding region to

avoidipnolleds gith @napl'tyhaixrsdnd‘EQb@by ct‘dééuhnﬂﬂ@ aNGese Sltodies), or ﬁ may be a
rotein to e

deflnﬂ%gggdal%ggﬂ oPgn tall?t? e‘ﬁ wh|c '38%“5%8&’% ss&:le or@tlbodles (as with

| nmuine tem s arm
CD20; Wb%rﬁtq”bfna minpy @orgien '%@wosmmhsevteaalllulev(m‘msbes of this

principle. For instance, it is known that the 30
' { dation anchor in the Borrelia

ACC“@'%% E“eyper??engwef?fétm exsAlally Inteyesting teragksfos inrenigasion are:
prOV|de sel f-adjuvating pol ypeptides (cf. e.g. WO

Tar E%6/40718) It seens that the lipidated pro- teins form
ﬂ“ﬁ?%elle li ke structRef@Eente h a core consisting of

plOd[IUH anchor—parts—oef—t+he—polypepti-des—and
Interl?Lﬂ@ HehdiRi ng parts of Altameontiel le etible 1P tSeton feyels of inter-

therefrom resulting iBuiitib, idrrRJu? nBEBSE Rl L IRIerIeu in-2
the antigenic detern1nané B@f@ t he use of J<
rel ated ap WD 2004/ 053830°Y5e3PiBRstHYs- M@%'Onmth disease ac-
proaches usi ng diff er gityl Ciy Rizdunatolancpre2{2e5g. a
rist¥l group, a farnesyl group, a geranyl- geranyl
Interl%ﬁ, {1l§ GPI - anchor, dtatluarN. Nt at 2003l Rekhogenic d6le @F PdHeukin-6

are preferred errbodl MRS &velo p,%n{ ggqg
especial |y since the prOV|S|onBo sué%g °pi dat Paifjcance of
anchor in a reconbi nar?t“F y[L~6 and anti-soluble IL-6 receptor-oc antibodies

in standardized murine contact burn model. Crit.
Care Med. 31(5): 1495-1501,



produced protein is fairly straightforward and nerely
requi res use of e.g. a naturally occurring 5 signal

WG emyesoa0 as a fusion partner for the chineri cPGI/DERIVY/000859
protein, cf. below Another possi- bility is use of
the C3d fragment of conplenent_factor C3 or C3 itself
(cf. Denpsey et at., 1996, Scfence 271, 348-350 and

Lou & Kohl er, 1998, "Nat ure Bi ot echnol ogy 16, 458-462).
ge i muni zati on according to the invention
Inte%ué( #1936@% ¢ bi ndi ng pr%tnéi Rseta- %gq‘i’é Br ¥ ehfamilyeamberns: IL-
are especial ly suited fio 18@bj Ne225peifahe IL-26. Immunol. Lett.

i mrunot herapy that tar tiggns that al ready are
known as suitable tar ggzb%ts( %eir} an/%'o- cl onal anti body

= t b
Intelrléelﬁ[anaiéwn/y%?a ' EER?SCE‘ \)v I}s- A lvgrg ?P&SJ%B? gggma. Curr,

targets for the pr esentoﬁ'm}\,@hm Med. ABarilrdy-t hat t he
above- di scussed second receptor is present in one of
Inteiqykiiel ahtlitgens. HoweverAzimi; Ni st ale200tabl-25 paysiaimdjserole in the

the chi- neric binding d%?s%t@rﬁc@%f"l‘@x E;B@lﬂ%cddSVc%I@E‘neﬁAl‘tl)'l%P pa-

i mrunot herapy that targets ot her proteil ha

or non- prot ei naceous a ll“bseﬁr At Acpd. el Y 98i(8p): 14559-

(or even necessary) to 4&6g¢et one single epitope.

Such targets can be ones where it is desirable to only
Interfeakigell7 /all¥@ry speci fi c Nakad,es. et ey2008.Guppitdssion®df @t induc-

(as in the case of IgE’tlom?Ealabgn 'ir&luge%s%'[rﬁ*rﬁs El%%?—vc\ineiiiﬂent

target the FCsR binding regﬁ7
anaphy| aX| s i nduced by ¥f% 1(1|1ﬁk§h7§ @7t - | gE

Int %PLI badi or it may be a 20 defined exposed region
nter '5&8 nIH en which i s BanFRMNA Kestibt2093 cMediapismstop inhibition of

antibodies (as with CladgeMieiedatthritd By MdfindRL1d BRding
i s exposed to the extr%poq lInu!lz;} ““OE%ZPAgfq%rgi gto

t he present |nvent|on espe0|a ar get s
Int fgg; ation ar
Mt ar E.b‘ﬁ b/ I Lb /Sf’?t r‘?% 893‘@05 Z[[- ‘i sUbtgyly masghers; IL-
| evel s of inter- |eukid91B:-2Q Jhe2dr Iln2tamgkils2d. doiholnoh Lett.

and interleukin-2 in gheymgphgsarthritis.
Correlation with disease ac- tivity. din Rheunatol.

Interblkig p22QR2205. | nterl egkhd @ ef al, IE@O?%L'lH%UbQHNI?tmé'Il\berS' IL-

2003. Pat hogenic role of i nt erI euki n- 6

devel opnent of sepsis. Paltf2d Fh-23; Yid4 ndathes- dmmunol. Lett.

anti-lL-6 and anti-sol 8B{39: L1+-674 ecept or-a anti bodi es

i n standardi zed nuri ne contact burn nodel. Crit. Care
Interigigin 2371633 1495- 1501. MWD 04/A0B2830003. Divergent Pro- and Antiin-

PCT/ DK2003/ 000859 23 tam at&%ﬁ% }09”{ ZELa%TquPL”" Jjht Auto-

et al. 2003. IL-10 sub
| L-22, 1L-24 and |L- 26'mmH'FﬁJH‘6'F‘m”Laé*PB J. Egg(Mgd. 198(12):1767-

171-174. 1775.

Eotaxin Ponath, P., D. 1996. Cloning of the human eosinophil
chemoattractant, eotaxin. Expression, receptor bin-
ding, and functional properties suggest a mechanism
for the selective recruitment of eosinophils. J Clin
Invest. 97(3): 604-612,



Interleukin 13 / 1L13 WIlls-Karp, M et al. 2003.
IL-13 in asthma. Curr. Opin. Pulm Med. 9(1): 21-27.

WO piog/0528ki n 15 / 1L15 Azim, N et al. 2001. PCFDE2003/000859
plays a major role in the persistence of Tax-specific
CD8 cells in HAM TSP pa- tient Proc. Natl. Acad.

Sci. USA. 98 (25): 14559- 14564. Interleukin 17 / 1L17
Nakae, S. et al. 2003. Suppression of irerngedl P_du_c- t
y | ' agen-inducegd arthritis in |L-17-deficien

E°ta;r?';”gi;. Ofl?i?ll) D 6173- 616\3?945:11‘3&?%- 428%9- fFogigophil ghemotastie ghemo-

N., K et al. 2003. Medtiessi(somxiof estakindd, RANTESfmonocyte

Il n-induced arthrid | s indin )
g?ot gigﬁ. J. I 'munol . 17%%%§%roag%%g&+rht3é(ﬁcguﬁf HT%HC? 4?' and
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Nucleic acids and other molecular biology tools

The invention also relates to a nucleic acid fragment that encodes a chimeric binding protein
of the invention. Such nucleic acid fragments are useful for recombinant preparation of the
chimeric binding proteins of the invention but also as parts of immunizing agents for nucleic
acid vaccination, cf. below.

It will be appreciated from the above disclosure that the chimeric binding proteins can be pre-
pared by means of recombinant gene technology but also by means of chemical synthesis or
semisynthesis; the latter two options are especially relevant when the modification consists in
coupling to protein carriers (such as KLH, diphtheria toxoid, tetanus toxoid, and BSA) and
non-proteinaceous molecules such as carbohydrate polymers and of course also when the
modification comprises addition of side chains or side groups to an polypeptide-derived pep-
tide chain.
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The vectors of the invention are used to transform host cells to produce the chimeric binding
protein of the invention. Such transformed cells, which are also part of the invention, can be
cultured cells or cell lines used for propagation of the nucleic acid fragments and vectors of
the invention, or used for recombinant production of the chimeric binding protein of the in-

vention. Alternatively, the transformed cells can be suitable live vaccine strains wherein the
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orgarp;sr@fsgﬁh agla émrtgns,r@ insegdt estlp b edsit all, ovachaniwaldhn deheMost preferred
are celV@Mve® Arofd @hGIﬂQ@B&ﬁg,fo tﬂé”d%@ %BH%f ]gglp!n{e%%kh Q/eCtors chelow.

t her eby enabling hi gh copy-
of high-1evel expression or hlgh | evel repllcatlon for

For tlsmblqumsmf cloaingrznd/@r ogtiniEee egRBSI it @Lﬂréﬁeﬂ@d 8fat e transformed
cell i/ @acptaglre ds eﬁllgﬁhﬂgrkég HE&\%&Q a(? 8 %8?1%%3 oI‘t tE T]Vﬁntb%le ICg%sl @(pressmg the

fea tures I n I'oh a
nuclejq fragaeRnt age Hﬁfﬁﬁfﬁdé’ﬁeﬁ“bﬁ?mbﬁd'wm oé Ksriewsition; iy threbe used for
smallracaleairdargeistalé pagaraiBn bf Sk d1|'h¢erlch(ﬁd1r§ %telr%?ér' RNAk le¥seof non-

[ uence encodin eader pep
path({ebgmb%la&eﬂgs%c\?ag PR SHUSHS; 'rl’]tag'é? B5B¥-into the
nbrane of the polypeptide fragnent, the nucleic acid

Wherf ﬁr@glﬁﬂi’iﬁﬂ tf‘@fchtnli@ldﬁwgbn‘@f&unsad?‘ihéamogl‘g‘o%' bﬁ/ rﬁ&ér{g of BaHS0FRed cells,

R e
85% Pé‘%‘ YL 1M ST GE%trthgﬁr%m?ﬁsorbmroé@t lis- ¢ithee exported
out inte thescuitore mkdiupurrpased obfthg eM@idedmr thestraddrdrided celf. t he
transforned cell preferred that the vector when
introduced into a host cell is integrated in the host
Whencay) ¢ffegeivRiodugen celbirsrkesn idantified it iriefegredj omtheeisis tBertof, to

estableh aisadiefcan ligd whfcﬁ@&ﬁr:@QtHer\/e\éto\r‘%f R ESHRIbA Bnd WhiRR expresses the
DNA vaccl na P 3

|

oLt so 5 08 el B ek e ol I
secrefes of 6rriea Hrepthimeyfic bieding pioteie gf tiedavention Hteerebg factliedtingHrifica-
tion tig@Bere; typically, naked DNA or non-integrating vira

vectors are used, the choices of which are well-known

to the person skilled in the art. The vectors of the
In genangle plasmit \acorsis@daihiag repainat efdtdhes! sde@bhdes WhidArR6HES ed from
specnésh:%n‘%hg@rv\htq:l thé 'ﬂgétrz:g l%l%teg III’pCCf neEtlo% V{n“wvt%ntqlgotrs] Tﬁgé velltor ordi-

ransforne
narily AV 6R 'CaE%'h S'Ef'e as @'@I' PaMmatkiee F¢Cﬁ!eo¢eso@11¢h dre wepablesefchroviding

phendtypic sﬁleqma?ai treltilsf@fneﬁftéll? et &talen A&, i £l c&lf BAPRENSG ﬁ%‘ﬂgformed using
ntgl on reco

pBRBE% u%s?‘\?lgrﬁjelgi\?ed fE | TT%OYIII s ege%{ﬁeﬁg BT' &)E\{aﬁ eBFI 39 7)-fhe

PBR347pIB$BIA copleinsrasaes ﬂsaeampucﬂlrmeartdrtatrsmmnemssmntsamamuberowdes

easy raekrisabt ﬁeh’dlfyi@g‘ﬁ%ﬁ%ﬂﬁecﬁééi@'ﬂﬁ dﬁﬁgﬂl%ﬁ? é(lg}g)tw nalcroblal plasmid or

/ PCT/ DK2003/
phagezrggér?gs%t Egarl]é oL bﬁ énog%&:l Q?rﬁ?rftla'ﬁf gro&%e;rég\oh h5en bgaised by the pro-
kaWO‘i'%@éFQ%aafB%né@“etxore§$ld5rect secre- tion or integration
into the bacterial nenbrane or cell-wall of the

chimeric binding protein.
Those promoters most comnionly used in recombinant DNA construction include the B-lac-

tamase (penicillinase) and lactose promoter systems (Chang et al., 1978; Itakura et al.,
1977; Goeddel et al., 1979) and a tryptophan (trp) promoter system (Goeddel et al., 1979;
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Preferred transforned cells of the invention are

m croorgani sns such as bacteria (such as the species
waEswhesioshi a [e.g. E. co/i], Bacillus [e.g. BarCT/DK2003/000859

subtilis], Salnonella, or Mycobacte 5 rium[preferably

non- pat hogenic, e.g. M bovis BCG), yeasts (such as

Saccharonyces cere- visiae), atd pr ot ozoans.

Alternatively, the transformed cells are derived from

EP-AQ 09@5 b?@eWHﬂE @ﬁese Q’F@tg‘l@'n%(ﬁgt %b‘n‘ﬁn]oﬁi fed Wﬁ%lc%&al r[}Fc’oerrcl:gters have

r
bee”p‘f %%?rregang &H %Zeée?'}dsdea@ﬁ PBEFTING G nHgiRgHddasqugncasthave been
publishesl, @haiding si aiilled fvoeiek ko hgaﬂi@&e&mmn\t@&'taw Wlth@l&%d &%ors (Sleb—

ur C nd/_or re
wenleg B B 1280 Dol PR Pl Moy Bhmel b® ERr o Bt o £ cor
from&helf epn |Pﬁ%ﬁ?tﬁ'gsqqr1@1€ﬁ§voqr@¢l@dlm:m rfaeagmﬂdltoﬁ of heother promoter by
artificiavaadrison. Cel | s expressing the nucleic fragnent are
preferred useful enbodi nents of the invention; they
can be used for small-scale or |arge-scale
In adgiitiopap #rokanyodés, ehlargdticmeiciobed)isnch agyqusptBiufs raéy alb® be used, and

here ftf'ihepl%ﬂrﬁ)@er%fhomg Be CQ%@&%'V%Q%F%%@ Sﬁ:??faau Céeg {Cprevisiase, or

tituents in a live vaccrn

°°mf8?{? & YBRShd thg “&SBF%T'WQH'WS%émpvﬂ/élmamﬁlcwcrﬁemasusms, al-
thoughr angbeneftbtioe|skrains atbcdntmbisly GO&“&BI&I ROk as AlchB PHEBrE. FHor expres-

sion in s Hhe X d
n r%ﬁa?érﬁ%e‘ a’!h rﬁ)ﬁ&ﬂﬁ"ﬁ%? 7 %ﬁpé’ & dl umrg oh %P?ﬁde(gtlg%comb et al.,

orted ure
1979t H gsmpR SE@' o‘f97{3hBSCf‘?'BP@”fQ§raheél9%Bl This Waemidzaireadly ewttainethe trpl

genepvhichuevidesh belbdisn beskReri reief triukdr Gtrhin df§le5)srt ‘chﬁfnbe%ﬁie aﬂpty to grow

n r/EBERe RSB 2 o Fherd QR o alee wireiee ofthe
lesionsg$h £Baragteristis of ghgcyeapichast cell danageahen provivds ag efftrtive environ-

mentcbit d@edthgldhefoRdatiinadyedrBwttihehe bBkhYe of épr?o&fgﬂ.bl e cell
line 20 secretes or carries the chineric binding

~protein of the invention, thereby facilitating
Suitaplgrhrérieting seiqoence$ aryeatbt vdcmrgemmﬁalthe @baﬁam’rdfdr@cﬁrwsﬁhoglycerate

kmas@ QAkAhEH &% T Qgéd)c\o@%t@?%g&&g% i gljué/ lfﬁg msé:& 2{ ﬁand et al.,

erived fron1 speci es

1978%”38%%%8”9 e cHRERt e pipsphate H@@tcgoge’nhee,\hemlmase pyruvate
decarboxiilasenpiidsbiofoatdkin@se, ayl i@ pe- Bq:&ﬁ)!s;ﬂfét&lsbtﬂera@(S EWEMspﬁéglycerate

mutag@rpmdqvgteslgl%é@nﬁ%?ep%%p%lgt alrsgmgra g?a rﬁg\&s@agrggs\{aﬁaqmgrase, and glu-

enot ypl C sel ectioni n rans
co 'n%s)@alll‘ﬁ)F@StrECt"@oﬁ“FtatP'% exypestal Pigsmidanthé bermititios isequences associated

with tEBﬁB@éh,es argod|es g ateddinfd fﬁ@@xﬁﬁe@%rﬁﬂecﬁsr £OF the%@é&én%é deswe to be
he
eXprec%eﬁjftgllp(n?%\g%ee%oggadfe o’?}atg)r?pcff%%'ef mpﬁfﬁ‘& t?réT'P%FWCI i ne
resi stance and thus provides easy neans for

Otherl pﬁ*@r‘ﬁbtef'é’ |\A?gcht HaRB %ﬁéjé d'&?c%ng ?édv% R 2 g%mg%cﬂ{)ﬁog\r@;:ogﬁrfpgefrdnl?y growth

C
°°”d'%?”sbaée Eﬁfu‘?rf’{"@&ewgg'%??( élcﬂho'ﬁ'ﬁb PIANGSEB IBFYEQghramee Gsastil phos-
phatabg, delgeadptice ergfmleanysotib@d Wit GErbEGRNINSAbDIRM , &XPHES SfoRMnentioned

one=RURAASOREUSE S IR oS, SOl eSS el o
Iactossrw]l p&l@f\oéréy fﬂ?%’h‘ﬁt"é?to'ém%ﬁ'ﬁg @@ﬁaﬁgcompagble pradrogt8r, origin of repli-

cationl dralkterrainetioradequencd® & cuitéineddel et al ., 1979) and a
tryptophan (trp) pronoter system (Goeddel et al.
1979; WD 2004/ 052930 PCT/ DK2003/ 000859 31 EP-A-0 036

In addityq) to mpjsrqosgantsatse cultuses dfaetipddrived MmominyiticelRthr obgdn@ims may also

be uséd &4 Rd3tAIn PFAIME &In§ DAY &l culture is workable, whether from vertebrate or
invertebrate culture. However, interest has been greatest in vertebrate cells, and propagation

of vertebrate in culture (tissue culture) has become a routine procedure in recent years (Tis-
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been di scovered and utilized, and details concerning

their nucl eoti de sequences have been published,
we@p@blosaego a skilled worker to |igate them funceCDDERIOP/000859

with plasm d vectors (Sieb- wenlist et al., 1980).

Certain genes frontprokaryoteszﬂay be expressed

efficiently in E. coli 5 from their own pronot er

sequences, precluding the need for addition of another

sue leﬂﬁf@tWSHExa@bkgff;g%cﬁLusrgnﬁgﬁ%t éélplnge%%ﬁe o) ‘an {-IeLa cells, Chinese
ram P Ry o< 68 480 ok, BHR oot 0 e ik idies.

should be capabl e of dr|V|ng expressi on. Saccharonyces
east

E &%&ﬁ“kﬁt?§
xpr m']D %/; ut‘;r‘)g s@cgtrrcoeﬁso dmarit yo&ide %ercsﬁa@éﬁpsoﬁlgm of|repligation, a
P ron}oﬁ%ﬂ gfeted RdrARERf he QGF‘hEOr bes expaessed, calengowtmam iyecessary ribosome
bindiay aitésaBNa splicetsitas, Jolyahed/IRRHLRE] $nd F Qtscﬁﬁt%glsterrﬁmgt%r se‘quences
Saccharonyces, the plasm d YRp7, for exanple, 1Is
commonly used (Stinchconb et al. 1979; Ki ngsman et
For uge in magygliaT selisethoaontzol falhctl,oné.elﬂiﬂ")e exBFésslo@Na&Hﬂstre often provi-
ded 1/ \Flﬁaﬁiﬂt\été}%mF%lf Q)‘éanliph@ Joﬁ%onlyggge% p%é?é%r#’;!r@ derl¥ed| fg%rR pﬁaoma,

I a nut ant ra
Adenf)ﬁrusc% aInElmy)sf E-e%q,e(g%y Sfrﬂ'at‘ MTBE 6% R2YFH0p oTheee@a'mlné |AF @®moters of
SVAONGrus a4 F@ tiowlarRERAfUl becknse Bothld Bbtaln-EE %aﬁfy&‘&ﬁﬁ]% \Qf'ustagea frag-
menttvﬁl’ﬁ&h Aso Ecﬁﬁélﬁytt@%vﬁo F@r?g‘gﬁ&’ {:lon g—tl%rﬁ\eyglaﬁ}t97ﬁ.élﬁmaller or

enone en \'
largeg gY“%&t@”Bt’Fﬁ@“ﬁ/@éﬁ%ﬁ%ﬁﬁﬁt wrewdet/thgrwmpludedttmea;aiuemmely 250 bp
sequegfce texteptiiop fimm thSWitdml sﬁteFtb\QéFatth@ 99@ @ﬂ@%@e@t@é |H theXfdBbrigin of

I Q cerate
repltc‘éﬁﬁf‘a?gﬁhepﬁ Zlﬁglﬁo E{;s%atﬁe’ nﬁé’@ﬁ? dsalr 8%’18‘% utiﬂr% @gqr%t[eléor control se-
quen%eﬁﬁpﬁrgg y(aqég%atgq wih the c_[@@gd gkiod $emmenaet palvided sdh/@htrol sequen-
cesa&u&huﬁﬁbenﬂﬂaﬁeho&hﬁﬂ@%ﬁéﬂ@hyde 3- phosphat e

dehydrogenase, hexoki nase, pyruvate 20 decarboxyl ase,
phosphof ruct oki nase, gl ucose-6-phosphate isonerase,
An or[gtrp@fdgpllﬁggmycev e providetiattber Wtdm&hﬁldﬁldﬁ&@vector to mclude an

exogénbl.n@&@@ﬂosiﬁh% ﬁna‘y%@'ﬂ%ﬁ@&?frorﬂ%ﬁr&?%m@? RS Issgg}p y@géﬁ Afleno,

VSV, Pg‘%i - goklnase ucting suita
8 Sl ‘tﬂré""f’%ﬁ’HYH%&“Q?EC@bﬁU@ﬂ@@snaémgat@neubchwsm If the
vectoy isdstegigéatiistaathe hastsell khi@atoeome Nthe 13the iLHRes St
vector 3' of the sequence desired to be expressed to
provi de Eolyadenylatlon of the nRNA and term nation.
Comp?@!t’?isrfécrt digEEtoer s, which have the additional
advantage of transcription controlled by growh

As“mp&% % ons_ arg t he %ronnter regi on for al cohol

OGS ARIL ™S abDyey I i OE fiteRE te PreparelinyRegepih sompesitions that
mcludg@gm@twr\ﬂ@gengemsnfmesmtzeratoednwdu&ta@d tra@@&its of the invention or
non-pEBba&HE itlB ordfA fa
- p?é %gfm ole‘ggoleelts‘?]fQﬁ“"’zLl éeﬁgk °§?{ﬁ‘o“%?{% 8° IMIR¥NogRDig Ragnts be-

use MSp TSIt F%WG%P'P%% PEHEINg q thlea@\te@t-ien-uti l'i zati on.

Any plasm d vector containing a yeast conpati bl e
n and term nation

Thus, SRR flon oto'rBlbo 3 psBphoin o inse PrickFisth g antibories against
an a”‘ibglﬂ”t'ﬂlf“&a‘t?f"owslf@své'?q sasepdsitiomepmbtisicel | ul ar or gani sms

- a chiffayicalriiing fietcitoe theifvdenh Sr alnrt‘JCIch'a'EEt' fPJg'taﬂen@Q% h%ti'&\;entlon or a
whet her fromverte

I kabl e
vector o% tlléer ?‘g%ﬁtg’{‘z'”c Wélrsg% %@6@? nom Iﬁ)a@'og%rtlc WHE4s cb—é@lﬁroorganlsms,

and greatest in vertebrate cells, and propagati on

- a phatefdcelicaeandlintidoigfeally a&%lﬂﬁb%%atﬁ%éd%%%gi/ag@fégg]uvant

routi ne procedure in recent years

PCT/ DK2003/ 000859
Discussion of immunologically acceptable carriers and adjuvants follow in the sections regar-

ding vaccination technologies of the invention.
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32 sue Culture, 1973). Exanples of such useful host

cell lines are VERO and HelLa cells, Chinese hanster
wo@r@rps08HO) cell |ines, and W38, BHK, COS-7 POBDERA@3/000859
MDCK cell lines. Expression vectors for such cells

ordinarily include (if necess %%) an origin of
replication, a pronoter |ocat in front of the gene
to be expressed, along wth any necessary ribosone 5
Polybéptide NaccHiatigs, RNA splice sites, polyadenylation site,
and transcriptional term nator sequences. For use in
manmal i an cells, the control functions on the
The expriengelates\te atrosthodifoe deflvh&églpétmgl a sfeshti¥n B b AL that displays
epntdﬁ@g &f éa"f’& eIfFQ{tl gﬁm gmm%\denov ‘Yﬁf Sc%%pg%ggnﬁ%g%r?tm%rtﬁe animal’s

r om
'mm\"'?eegla\égﬁﬁff With gp nmawnwmr@"weff@vaamoum agdhirhgricebiodih@p@tein of

the ipvepBiOh 6D m‘éferr&d’%y\b'f Eél’ﬁe\ﬂﬁdatl"ﬁ%aﬁda'l Er\‘:laﬁsréc)ﬁ’nHéﬁgHén Lto the animal in
easl rom e VIrus

quespgﬁ 8!“% r}og V\?HC%& egfagt ve unt ﬁgth@h:eln’g/&@ qﬁlqghpropﬁan gﬁrepferably,
the @mqr@rqucb@ Profein Bifenwulakd ddgethet 97tB)a prﬁﬁl’&hd:@tlcéélydantdrllmmunologl-
| rovi ae ere
Y G BT TR, S A 1
extending fromthe Hndlll site toward the Bgil site
When effertieg prasenthidoryofrthk cﬁlmegllcfblr@ffng ﬂ’r@ﬂ%ﬁrﬂ t‘é@n‘ %al%qﬁ\tnhﬁ{e 1isystem by
meadstof'a%nﬁrllsct%tﬂf?%ﬁérgéfeto tl"\a@gn %a %he orrgylﬁﬁ?rr ef tgg QBQ(P%R’C@& follows the

r er or control se- qUeNces on
p””cbjﬁetsr?ef‘ﬁr@ Ihyadnpwiedgrchia tQ%aGence provi ded such control

sequen 15 ces are conpatlble Wi th the host cel

Prepd e sl B bR ceRE LR LT acgve Moresientas generally
well Wg@éqgglug thy @i as, exewplifieasbyny Pixenider, 606czb 1f; 40801DHH) 40899,231;
4,599 3®wr4, 5’96 ?42 @ﬂd g, 578%0{9!”@1(:?’%9%?& her¥§\ﬁry refe e>ane a‘{ypbcélly, such

ronosonma
vaccnPes cﬁ'g Hreé)ﬁ{edl §s lrt'uﬁ(établg% githgr a‘sélqplﬁtsgblpgmse@* qugmqmsphe, gotid forms
suutabj@fqr sehitionrizs ormeyspedmtor] iaf ti@rid anorCtBtnﬂBctﬁ)HfrﬁéyﬁéI&ﬂBe pl% ared The

prepa%ﬂh‘}ﬁé)t bl%‘ﬁe @lﬁwish]?d ' 'méeJH: (/%)nm%nogemc | rF‘ﬁ%ﬁ%eg?ﬂ Euxed with

is of interes
eXC'p'EB ? ?rﬁr?QaT“P?&F“t'antPEF@étaéhlamérqompbtllﬂdwﬁg the ettierisgredient.

Suitalge ektipients\aed) tforosamiple; watdr, a0ing, dBOE iyl ettlhaﬁ':ol or the like,
rus or bacteria tHhat

1 C
and cgﬁgﬁgg%rfa%r} 8ff ngcrl]c@%i% i ﬁars]lr bmgéé?ﬁy oabaérhf@n%@mounts of
aqu]I%ré{lngstﬁlﬁ.‘@? s%seg@:tmm er @muln'émmg;a@ntﬁ;l|pHg3qﬁ°eﬂnQEB<_ljB'1t£)for adjuvants

whichtdm@andevas effédtiveddes bhthe vakblfed; ¥ @RS H&3id SR LS % Bf.easdélﬁ\%nts be-
a conposition for inducing productlon of anti bodie

against an antigen in the autol ogous host, the
conmposition conprising - a chineric b|nd|ng protelnor

The vhdifheb @Vee(EHnK/QrmoQEIIyﬁadHﬂﬁas &l &y bl Wamje Po f ple, either
7% Rl %rd?’i‘?a"

subcuéawl(e’ﬂu%yedé‘:&cgta%go%?y;togznt%@@_@ﬁql@rlwﬁdggloml formulations which are suit-
able feri atherongdasicf mEminisantod thctuda sPHYsTBERWHNHC A sJoM‘nead'éges, oral, buccal,

subhnhﬁgmlﬂgbﬁ’&k&r?éa‘ Ynt?%églmapghﬁ a%gfntraﬁ%%nﬁagg%&ru@&l%p%, For suppositories,

J uvan cussion o
tr ad't'ﬁ%ag é’b'tdﬁb‘ﬂ aé‘dé“éfrﬁr%i’f@y dhdgdfonesamnelef palyadwléne diyrels or triglycerides;

such sippdtsitoriss megae forthed GrovafBitiat h&ﬂah%%hﬂ@%&@e‘ﬁgr@gleﬁﬁﬁ the range
of 0. Sb/p%%)o,%efemlyngé/ lesrglgf%rmulqrons inc ?ude such normally employed excipi-

ents as, for example, pharmaceutical grades of mannitol, lactose, starch, magnesium

low.

stearate, sodium saccharine, cellulose, magnesium carbonate, and the like. These composi-
tions take the form of solutions, suspensions, tablets, pills, capsules, sustained release for-
mulations or powders and contain 10-95% of active ingredient, preferably 25-70%. For oral
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33 Polypeptide vaccination The invention relates to a
met hod for down-regulating a self-antigen or a cel

wao bat/oshospl ays epitopes of said self-anti gen PEI/RK2003/000859
animal, the nethod conprising presenting the animal's
i mmune systemw th an innunogeg%cally ef fective anmount
of a chineric binding protein 5 the invention. One
preferred way of achieving this goal entails

forrr@dalﬁ'bﬁlé shéladal t8%iniPar m?eéﬁln'&qgrn'matlog\f ﬁqu%‘afals% a_possible conjuga-

tion genically effective anount
B?%ﬁ? g protein. Preferably, the chineric binding
protein is fornmul ated together with a pharnaceutically

The aﬂﬁineh E‘lﬂ% ‘B%tel{\ 91%'%} t%/el t%?r%glgge gﬁ? (’gf{ﬁﬁ‘éﬁgg‘ﬁf’@e‘tqrﬁg't forms.

vehi C an a
Pharﬁﬁé%ﬁ?lg(tqcé‘?m@l?le c3ts 'ﬁﬁP‘i’ﬁE@qld:afﬂﬂlm sadfs (Gfooned with ath@free amino

groups1biahk 'p8ptidEN A wh)Eh tRdTdPMed mhqﬁ(ﬁfaac'm@gcﬂéjéﬂcﬁ'ait troﬁ&a%]ple, hy-

drOCltﬂgl% gfggftog@‘lé}lfgf ?%V%‘ Sf—lﬁféorgﬁpltz%glgg:agtgéeglén@fagp,|t§xrtaric, mandelic, and
the Iggkgﬁjw f@r@@gdmthqtherfeeeayatboxﬂrgarplarsahayoais@be dan@idIfesn WakdHhic bases

such(‘agﬁﬁoakakhrﬂﬂ@tSJOG@lrrﬁ%Gt*bsgtﬁlgng aﬁlﬁ}]&f’t Vc%lchﬂg ‘?%r?@h%?ro%ad%s and such

orgat%c %ﬁﬁsﬁgifsgmogy,g% t@@ithy@an qugylamlr@gfg;hg@j, histidine, procaine,
andww5@@ 230; 4,596,792; and 4,578,770, all incorporated
herein by reference. Typically, such 15 vaccines are

g% ared as injectables either as liquid solutions or
The QB%?%'F GHnistRed dn p granger eamnatibleavithothesiobade formilationpiand in

such su®petnas \ail bi mherla;béliﬂllcéilyFHffe@tﬁvet &hd lﬁinﬁ%bgﬂc Y c@n §t§yte$ e admi-
msteferdec@ﬁélf?tg: on-ltﬂg sutﬁgc‘%gg Feéln{ cluamgf 2 gﬁ Feﬁmé%qsflcw Sththe lndlwdual s

Ive | munogenrc I ng re
'mmlé%ﬁyfﬁemtpgnw én "’aﬁenph@pmand thel degremon epdtattion deBided. Suit-

able @c&ﬁp@t‘dnlgb§alwl dflind Meﬁ@ﬁée\é@ra| R ko ran%I 'aEt@J% ﬁredlent per vac-

f
BT O e
the 1t}§brmg(5@nge|ame geldemplatgd)i fuchl@siirr #he, ratidecfrora @Bbuiten. m@y to 1000 pg,
prefef®Rt iAitRe FANGE ?roﬁ'rrPPBttoc' 580 ug %H& Eedeﬁr Ey ﬁ\%gﬁ-g gout%? g to

or . enul Si ferln

100 “e?dFH\Sagﬂ‘t SR 'étytﬁbm'nﬁﬁét@f arsthqogtenskes @fe @lh@varlable but are
typifigcapyc em dtjal edmintshratioie taibwed byl b S3dG$n® thoolila@cHs Wbt et aB/iinistra-
tions] OW. The vacci nes are conventional |y adm ni stered
parenterally, by injection, for exanple, either 25
subcut aneousl y, intracutaneously, or intranuscularly.

The risthaleit bfaapdlication Pﬂ#yaiel Rigd W’Heﬁh Aﬂ? & BHdl donvéHRloRall Lt (IJ&H]I‘%F admini-
stratlgtpgteasvaoccmgqu ap&ﬁ*ca S %gfel mglgg%f)raia[ﬁﬁggtllotnognl aegoh%nphysmloglcally

cases
aCCGPFEmlq la%@rqrﬁrbfm eh%uo@gnaila\ag@ptm)lle dla)miloralwrdriﬂérémﬁ;rbanma&tlon or the

like. Tﬁw@rdwég%tdf@ﬁlasvac%ﬁé vﬁl!»'@ﬂ%%lj tog th€ foute Bfféb% Bllsﬁg@c%rkgid wnﬁ vary accor-

ding to tﬁle Car r oG

tﬁ P?rS@X%Q? Y?fé@atedsﬂﬁ'éﬁh%t%@aetlﬁf@p e qmgerbe
forned fromm xtures containing the active ingredient
[ % pref abI 1-2% O al
some kb R0 304 lsdnd .8 AR P SLALERN i o voc-
cine, hylifar same gf fhe gtherrdihe Impiae nespeuas \wmbe gnhatesd iffthe vaccine further

comprises Rhtadjuvahtetibstalce. 3t BleEhacidMR PRGSHEMo @s@%ra%ﬁlﬁﬁantc'\ﬁﬁiih# ®n be
demo P e e R 6, BRI IREMH @ GRG0l Ut ons
suspensi ons, tablets pills, capsul es, sustained
Various@h&hod: éfoiEhieving adjuvant effect for the vaccine are known. General principles
and methods are detailed in “The Theory and Practical Application of Adjuvants”, 1995, Dun-
can E.S. Stewart-Tull (ed.), John Wiley & Sons Ltd, ISBN 0-471-95170-6, and also in “Vac-

cines: New Generation Immunological Adjuvants”, 1995, Gregoriadis G et al. (eds.), Plenum
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mul ati ons or powders and contain 10-95% of active
i ngredi ent, preferably 25-70% For oral WO 2004/052930
weEFONADE2003/ 000859 34 formul ati ons, chol era tPXI/DKR2E3/000859
an interesting fornulation partner (and also a
possi bl e conjuga- tion partnerg The chimeric binding
protein may be fornulated into ihe vacci ne as neutra
or salt fornms. Pharnaceutically acceptablg salts
| S o e
e D oo ot ‘T r ey by AENEF el BBGo0BRR sy reference
herelfy ¢ h i norgani c acids such as, for exanple, hy- .
drochloric or phosphoric aci ds, or such organic acids

i h
One gﬁ@%‘?%te?%egf(éach%\%@% ga ?aéeeu%tggaé%e vac}cmaeggolﬁ%yeesalws@%esuch as
dendyidig icllsg and @ﬁhvpl;@d_hg@ﬂN@nﬁlag@sg exxupiesase s¢lected kranpthe group consis-

ting 60¢H M‘I'ﬁlurfé(tbl%féﬁhgl %JU@MDQIH Hﬁhuﬁ@h‘l@ﬂ&’l%n@édj&ﬂn’i 's&ﬁh as.a toxin, a
i_des rgani ¢_bases as 1sopfopyl ani ne,

creoRlfe B R TEPRGer SET YRV anF RGN CPRARBP HPaEr memcele forming
adjuyangicasanenin; 20 immuinbstiEnudlatiog. cofipiexwraateik ESCoM Matrix); a particle; DDA;

alum@iirh %Hﬁbgﬁt@dDNN adjulVERteL]- W@lﬁmtd' Jﬁle%c%slturétlbg%dj%ggr?tgfn general it

ion nd 1n such anoun
shofd e %%%‘{J‘Ehal': tpeys %}SCé?SPeétﬁbe\ée WRAtGh Feiaigie genPeundsised agents useful as
first, pacomidiany thicd theiesidstin-thaichiheiie birdeREReRiI0Asd RerSHM8S Inutandis to

theirtue hwethgu ﬁfv?&of UL BBineGantiof Ne capaci ty of the

i ndi vi I mmune systemto Abunt an i nmune _
response, and the degree of protection desired. Suit

The ddplicdtior ofl 6GagehtE MARIAS udd 6F ébfenisl'k%cﬁ) 59 Suriun e aFRlde orghosphate

o D OB e RGBT R S g
syntf(e@g@ﬁlymem}gﬁugarg liew. Ganbapd!®) iuged dsh@ 23 pdRentgsalaivg Ladiir€gation of
the peQtBihaN Al REhe b Hﬁﬁ’t PeéhtinBnt \Dl@’n feﬂﬂﬁ?attnreg %r?g?@dsget?leé%g% to 101°C

9 abI in t range from

for 3 8ok % 8 e e et ot b AvamiAion Fo pePre oF cross-inking
agents(:0e pgssibBuiAgglHgetisredy neasvation withi febéih t@dradninsibbditd @3b frag-
ment@ﬁt% ablgﬂﬁiﬁ eﬁ‘nl)&mtvﬁthatga% e@#a?@ellelgﬂc%haabsl & B, ar Fe d%)tws or lipopoly-

d by an ini dim ni St rat T dr
Sacc@éﬁ% E%IU%‘?{F”FSrRS@mfﬁtﬁeéﬁefed?acwﬁe?mdalﬁﬂ ) Blwsevlognqatbmcceptable oil
vehiclBaguctasv@aniofie Mopblotatd (RradBRX) Bteelﬂélglbﬁ%th‘ﬂ)eﬂe)‘cene‘QMut@Jn of a

et PR 8 T RoF el 0SS S

with gjl§ sycls a3 ?@akﬂ"??@%ll%‘gis@éﬁol pyeferredept abl e base or in a
physi ol ogi cal | y acceptabl e di spersion, parenterally,

' [ t or_the 25 |jike. The dosage of the vaccine
Accor%%lg:t gec Lon &”8%%' J

I%eplgﬁepteﬁ q% dwtagaeﬁlarwrgwig@i Rypmigigd) is@n ipteresting
candigaieyoraarcastiuvadi ag)istNA, MF5ageandf-inuire bpeesoFrdudd®@omplete and in-
comp‘é@@gdjﬂﬁérﬁgaﬁwgll EJ@wﬁé}é %o% Hs%ﬂci?gs {%Dﬁ Mbgﬁnare lr%erespng Fur-

? nmeri ¢ bi ndi ng proterns e vacci'ne
ther %Oaf'P' HgseRiE |m;P“i°Pr‘Pﬂ?HB?ﬁ!E'|'th AHMBL)y gBd the aheve mﬁnt'@'@ﬁd Goansl C3d.

of the others the inmmune response will be enhanced if
Llpos§rn§ faf'ﬁﬁ:l%lt Gﬁs EHéra‘iJ?%r 0 g&gg:g e%gﬂ@\gangg#f%%]g nlj\/tngﬁggrs a%ﬁv?osome ad-
J“"a”ESa?fekPéefe'SW foghedveotidraci | i t at e breaki ng of the

aut ot ol erance to autoantigens. Various nethods of

achi eving_adjuvant effect for the vaccine are known.
Also leg)nu&;)%tllm%Pﬁu}#Ce%npé%x matrix type (ISCOM® matrix) adjuvants are preferred

choices according to the invention, especially since it has been shown that this type of adju-
vants are capable of up-regulating MHC Class II expression by APCs. An ISCOM® matrix con-
sists of (optionally fractionated) saponins (triterpenoids) from Quillaja saponaria, cholesterol,
and phospholipid. When admixed with the immunogenic protein, the resulting particulate for-
mulation is what is known as an ISCOM particle where the saponin constitutes 60-70% w/w,
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and nethods are detailed in "The Theory and Practi cal

Application of Adjuvants", 1995, Dun- can E. S
we@was23otul | (ed.), John WI ey & Sons Ltd, | SBX/DK2003/000859

0-471-95170-6, and also in "Vac- cines: New Generation

I mmunol ogi cal Adjuvants”, 1995, Gegoriadis G et al.
(eds.), Plenum WD 2004/ 052930 CT/ DK2003/ 000859 35
Press, New York, |SBN 0-306-45283-9, both of whi ch are

the cfhareeiké)/ol Iaﬂ@ @h@éﬂh@ﬁ;ﬁ@i 1M sBEHRL eg&he BEJ"t&h 1'30 \v/vgvrvoH&(g?s relating

ant s faC|I|tate upt a

to coﬁrqurfos%op and §/ gp@énurga@'ﬁu 3ting M@fefslcen €dl |bg fo@ﬁdn the above-
mengqu\}:@gtebqoheggalmgl@\nt-hl ddjaviantsg meM@‘élrﬁES et 8€11865 efin. 1mmuno-

therf3' P14V LIPS  an daEMFt HAY G‘% %h IImmgmgchﬁcggeliBmﬁ 74: 8-25

(bot 5&? van%l an i mrmune no a Ing a Huvan
 FieprRorated by raterpace hefiRin bPrivyide barftleinstalctioms fov sitd preparation of
completle imowunodtmbulatrg @nipidx¢ser; a micelle form ng
adj uvant; a saponin; an inmmunostinul ating conpl ex
mat ri x (ISCO\/I matrlx) a particle; DDA, alum nium
Anothgihighinthseresting (aad thpanprgfergedb podsibility ahakh@aving adjuvant effect is to

emplewﬂ'&ﬂ‘ébﬂrﬁddencﬁas&ﬁjde'd\ﬁ@t)ssehﬁ‘ egﬁnel@gb (Yanch Welrl!ebgl IRcorﬁ%{‘gFe% by re-

b
ferenth ggre né n]tndbrlfg’et?\% :ép%gnb%ac?%/ Sfr%fé'g‘@@*c@ﬁweaﬁaclt #6 3 thodified CEA poly-
peptlﬁ@, pfe‘thﬁ@sesent indentini gae e @nbareddl by cﬁﬂiJOt_I}a&In@ tAb SAtideRftBantibodies (or
antngﬁMbﬁhHln@ a'ﬁHB@dWa%rﬁé?\ts)t:JaQnEtr%é%d %Féyﬂgrs onJ uv%@gﬁf;%mpgages

Esecal ne of tr&?elnve i on cation
PEFRI ‘i?BJé’gaE?é SFaRlcer F&émél"!ﬂ'ﬁgrﬁtu—fﬂmﬂiﬂ@medevemto enhance

immygleoeitityt fer tr(eajunpsr)ses efvarbinhtyonused as 0.05 to 0.1
percent solution in buffered saline, adm xture with
synthetic polynmers of sugars (e.g. Carbopol(r)) used

Other, lgosglb@gespl@y@éﬁfhes@emf thentargegige egadimmnnemotiBlatifesubstances (i.a.

cytokpies} mblﬁttldnr@gtsbf\éé/nﬁé?@nﬂﬁgit@éVéME ikt BAG g@%ﬁd ?AJI&?B in_ the chdnerlc
blndllgge E@P‘Err?r{ﬁtﬂéls gl%ﬂ'g FE 6¥|&r,‘fnp§,cel|n9uc§ﬁ%ofegy§c&|q;§@k@gg)y iLghare pos-

S'b"'t@? nmeans of cr oss i nking agents are possible.

Aggr egatl on by reactivation with pepsin treated
Su.t@ bodi es (Fab frag- nments) to albumin, mxture with

"a sg%yépl?aéFer@ F?r§a§Wr8§e|€CteﬁJ§'Pmﬁﬁﬁ@fOL@rF@OSl@mgﬁ rouramyl dipep-

tide, ¢dnpigte IFreunga@dhanntd] RIBID BRO B @Rk Ger Of trok AL LS ¥§M and TDE.

bacteria, emulsion in physiologically acceptable 0|F

20 vehicl es such as nmanni de nono-ol eate (Aracel A) or
Su'ta@ﬁﬁp@P%twthQZ@JW@ﬁ@@ﬁﬁ sgedted from tbé geoup consisting of CD40 ligand

and CD@Dfath%afrl@Qéhlf{thWQﬁng%bm@§§Qh 0 CplthhISCL{Sﬁlon aPove),
manngé'éb% FlaBlflra I)é/ ;ﬁb&)e er‘r‘p oyed. Adm xture
suth 'as sa 2% Rad PFA is al so preferred. According
to the invention DDA (dinethyl di oct adecyl ammnl um

Suitalfdé 96!1/@%%\&(!]&%‘?5 Lty gghcéhif th%ad?*g\ﬂ? onlsgénq:? y\é%rtlcte such as

dextr % t ' ARRL
a&‘(’)lﬁ% et %rcEin'a‘aFfP?“ EBd BBERpPse: e Dé?éf'w@mmsr @Elndvlsiek sach as latex

beadsqui | | aj a saponins such as Quil A and Q521 are
interesting Fur ther possibilities are nonophosphoryl
pid A (MPL), and the above nentioned C3 and C3d.
Yet ar@ﬁkﬁ?ﬁ%ﬁ‘ésm@rw eft egidatimgeandimsmunie mesmontois €6 fckide the lmmunogen

(optloaai]yuu@ﬁherﬁrfnfl'e@dj§van@sﬂ§hct @%‘i‘ﬁg&ruﬁcélfy%g %I@gﬁml&% %E] vehicles) in
a “VIrtﬁ%TIﬁYj g&e”?gkﬂcéop&% g&%ﬂgﬂ‘% %{Q\%/(‘}e;z%lvglpm FpmunoTherapy,
Inc., mtmxlggtoa@vgmﬂ\@wa\foek YYef@@1y e$01). The VLN (a thin tubular device)
mimics the structure and function of a lymph node. Insertion of a VLN under the skin creates
a site of sterile inflammation with an upsurge of cytokines and chemokines. T- and B-cells as
well as APCs rapidly respond to the danger signals, home to the inflamed site and accumulate
inside the porous matrix of the VLN. It has been shown that the necessary antigen dose re-
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30 choi ces according to the invention, especially

since it has been shown that this type of adju- vants
w@e@40509abl e of up-regulating MHC O ass || expPE€EPKoIW3/000859

by APCs. An I SCOMr) matrix con- sists of (optionally

fracti onated) saponins (triterpenoids) fromQillaja

saponaria, cholesterol, and osphol i pid. Wen

adm xed with the inmunogenic protein, the resulting

quirdt@dotrhéutk 3k SmhRihe régbbﬁge' 8! a‘?'ltlﬁg'?&t C?Ue ced évtg]ml}gg’)ngv)%ﬁ \?I%ﬂ\d that

ticle where t saponi n co
'mmgfdﬁ)&/’ Esy %@WWWSWB%BWG BYLN Berpasset egtventbnadimdmuniza-

tion péings Riboks i adjlGert SPhenewnorid id 1L dI@E@Ib@H Brlgf{%/ IO et af,, 1998,
“ElickSlof dr Rob &k %tellllﬂgr aédqid%ﬁexegnrglghe esaons&g t? EWHH AmMeuptsof Immuno-

i rmunost i mul atin
gensH5igen N?fﬁHf"ﬁéﬁé'quV@ﬁtDeb@mxtsd d@Vlrtngl wirph NadieGMantFBom the Labo-

ratorgd tied GImidViBe 6k Bf Abs@lactd! octoBF AN - 5'“‘”199% 8 -
461-475 as wel | as Barr |G and Mtche n%gg ?Lp§9%%rt Agptos’ call
fAmunol . and Cell Biol. 74: 8-25 5 (both i ncor por at ed

by reference herein) provide useful instructions for

Itis & @Hertﬁé{, Qf I tiul atin
s *?’Ep e g 0 BB Bl R AP RSB R such as at east 1,

18857 Bran Mgreotreciticllunl g tiaswenmeard$ Bxaettedssuch as
1,2 t3o4 @érﬁgﬁoy%, 9heo tiechniZiueesle e toee .h&lw@@aﬁwhéé& t%(ere%# ‘It has

|
prew&%%zb éMHhSW/n tﬁath:ﬁé ﬁ%ﬁ‘.o%rﬁ@égﬁl{ Y .PIS%CI;?Q%,?, tge Feq %f \;aﬁ Preferred auto-

ereln
"acc'a‘?ﬁ*?cg H'"é?dfe fhe BIvantignds pptereraErensOand therefeptihalinofing dyetem

needpteeisepdrioditdBnttaNendeawitherhe Bhirtesie BiddhgGRbieHgat i ng t he
antigen to anti bodies (or antigen binding anti body

fragments) against the Fcy receptors on
Due tr@speln \wsiptien rdifrendsdividEdpmay abdcy withnijntgak Ssponses of varying

strengtfab ek %@B&Wpézp@lﬁgl THeFerbieY Rk \Bté?r‘?é Q%O%In{ght%ttHé lerﬁlsgtéogx may

°°mp‘b?e Se"ScﬂqﬂgE%F oH Cﬁ'@ieﬁ'é pi %wgq?%ﬁ%msgob@ewﬂ%uwerdph@ ingreassfthe im-
munet iggponae, bt alswtha mldiscum‘nmrm)on@ dctﬂcastrilr@g:hé %h&t@&ﬁf@ﬁaldﬁ THaepltope in-
i a

tid nd second noi et es |
aes Brreoﬂs&e "] 3PQVRi s connection, al so synt het| c i nducers

of cytokines I|ike poI y I:C are pos- sibilities.
te ives are selected from
The vadh *e""?%,vﬁc%ﬁ%%é P Fop ATl mohese srpet s 3-10
differ ‘F'-’Fé’e ae@'daa ) *Wgﬁvpr, nIerBally thadumbdi efyteptideaf will belsal g &ept to a

mininBCucASs IR ApshtifBE. 20 Suitabl e i nmune targeting
adj uvants are selected fromthe group consisting of
CD40 ligand and CD40 anti bodi es or specifically
Live vBigitisng fragments thereof (cf. the discussion above),
mannose, a Fab fragnment, and CTLA-4. Suitable polyner
adj uvants are selected fromthe group consisting of a
The S%CQ{J(E) Bﬁ?ﬂa?té\feeﬁ% giferting pregextetiemto tREGhMsnasydtiem natheane of li ive vac-

cine tguhdologyn o $ies vaccpladsd, |&e§éﬁia){|3i$f:t% t@nﬁtﬂ@te%st@fﬁql? eftScted by admi-
Ilnteresti n

nlster’na t%)%hggn|R1ea€f‘dasnonr1ﬁ%atthg$eglicrj‘g{q§)8rqaénsi'rbwhlﬁ%|haﬂéeqnht§ansformed with a

nucleli: ﬁﬁ@,ﬁ'ggl@ﬁnt gnepding e ¢himenigisindiey pwitdih. /adarlhat%lyStl'&nﬂlcroorganlsm
is trangfoam 8@ GeH i vedtdr InBfofRt-g L § ALLLES éld?l%gm\éﬁp I'l‘ﬁl )1 paﬁiogenlc

microorganism can be any suitable attenuated bacterial strain (attenuated by means of pas-

forni

saging or by means of removal of pathogenic expression products by recombinant DNA tech-
nology), e.g. Mycobacterium bovis BCG., non-pathogenic Streptococcus spp., E. coli, Salmo-
nella spp., Vibrio cholerae, Shigella, etc. Reviews dealing with preparation of state-of-the-art
live vaccines can e.g. be found in Saliou P, 1995, Rev. Prat. 45: 1492-1496 and Walker PD,
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a "virtual |ynph node" (VLN) (a proprietary nedica

devi ce devel oped by | munoTherapy, Inc., 360
wa.eoonsposn Avenue, New York, NY 10017-6501). TPReT/WKR0OGA00859

thin tubular device) 30 mmcs the structure and

function of a |lynph node. Insertion of a VLN under the

skin creates a site of sterll%§|nflannat|on with an

upsurge of cytokines and chenokines. T- and B-cells as
1992N®/|akc| l nger

e P L FRRaNE ke AR 3L FlEISgpgut the nu-

C'e'cﬁﬁ':a%[?gﬂ?ﬁf%w @Ft% Bseglinsught livig g caieasn cfs Hsvisaubsion bélew.

necessary antigen dose re WO 2004/ 052930

ed to nmount an i nmu

/ 085
Espe?gr %ﬂgg égegun§5§§ texgegﬁlgv]le'ig as 8 duv% Qact%% YaeRhes J hF ﬁgG\)@N:me has
bee"a%ﬁlecqsﬁfa{'y usesrta meevsnbtubetcloais @oningithe dobly. Weacinativat dabe given
afterllﬁrltlﬁl gndire\éhi& ﬁn%@%@%?‘g c@rﬂ?%@ﬂ&rﬂso @%%lnm\ﬂhﬁﬁs WEJ) 9 infected with

humisi # as éPvan nol o
dwe S% rboga |<B?r?c¥fv||rys ft ec%|58grpo§eé§esaqtrong 1rgg18|ne adjuvant activity, and

has begh |ugq3ct exteogivedf inRbb rettn@elk bfiSuperfaiul bldda®r@hcdremune
Responses to Small Anounts of Immuno 5 Bens Using a
Novel Medical Device Designated the Virtual Lynph

As foR5ifePolyReptide yacsine: the ThgBiePerandfmythe frst Rnd/Cr serioad aBi/ok third

moieUés Ains tf paestest, bR eHeetorrl &F fusion bakthek 8 Bhe %ﬁ%%@ﬂ%equ?ce derived
ﬁomﬁﬁ§9£ﬁbm§ﬁ ﬁﬁ“ﬁ@h“e fornia”. It is expected th

vaccl ne adnlnlstered at | east once a year,
such as at Ieas; ;, 2, 3, 4, 5, 6, and 12 tinmes a
As aryﬁﬁirnatNErtQ bS&@ﬁélfhl\/@ %éc)hes lth;%uéléﬂ%@ldqgggn%ﬁgéf tjhg anthlon dis-

cte

cussefxtpe Cafzbet 'Inﬁ(ggorgtefe'ara riog-virylenk Mirlivaggne YastareEqpsible viral vectors
are Sﬁlh@ﬁéﬁﬁm 3 pohaisuspauely b vsdciid) e (&fﬁbfﬂédt\ﬁaa&mh hﬁ*uﬂ?ﬂgﬂayy poXx,

avi-pbAITaARIchikeMEMCAE, ,QVerﬁenﬁ/elgsg L % nI:WJxewreursrv%rlan rﬁgH gﬁtused

vacci nes according to the inv not
and therefore the i mmune system needs to be

Normplty, itbel harabhthogdrad mengegantdrh Br ViR i§ Ehrﬁﬁ{ét&‘eg'oﬂgf' dte to the animal,

: ' enetlc vari ation, different
out (PCehlafl B M b b EREoo(i B TciRe ec e s mosrpepgne in a
'WQ“T% strength to the sanme pol ypepti de. Therefore, the

vacci ne according to the invention nmay conprise
Also. geveral different chineric binding proteins

pol SESTIULEEN £ Bt Hapsfergredydtheaudeis arid(Fhsonfaimieg regions encoding
the 1%, aner 3¢ moieties,ce.4.He tith ads LN RRMNGEn 0d0RE R EhH%Qant:ébedescrl—

bed aBH &Rh Qb tﬁ@éﬁbl‘gmas-rdicﬁgeﬁ %Q%séf[]l auér aglysCtA pcl)'gfégreg \X/ﬁrgPQ of this

aCC| ne qq@/ pep Tl
embogymeng, eng aﬁ%ﬂ%'éwg tb? eRsincoyegion Jorcfa I hisvpria binding [20teThand the
coding gagiannfer treefmrmns)awdelatdryn Glﬂ‘ﬁﬁarnt SFerdred@ing FaFrRE 8Pt least under the

contrmghfff'ee?eﬁt gmﬂ&gﬁt\geeggby it osravo Ied %I?%gh%awgpc E'Ind'ﬁg Bratgiagre pro-

duce ffyjs'B'é PasRRyR to H@pmmtwoa\odmiﬁwmm effgcththasmay eometimes provide for
advanpejesi Alesnativeye tNeaBtNE hudB&iREFRALN LRr2alky Ss Er%ﬁsformlng
agentgffectlng presentation to the imune systemis the us
live vac- 25 cine technology. In |ive vaccination,
presentatlon to the i nmune systemis effected by adni -

Nucleldiagghi8labdigaticho t he ani mal, a non-pat hogenic
m cr oor gani sm whi ch has been transforned with a

As an alternative to classic administration of a peptide-based vaccine, the technology of nu-

cleic acid vaccination (also known as “nucleic acid immunisation”, “genetic immunisation”,

“gene immunisation” and “DNA vaccination) offers a number of attractive features.
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nucl ei c acid fragnment encodi ng the chineric binding
protein. Alternatively, the mcroorganism is

wao e@asssed with a vector incorporating such BCTIDER@3000859
acid fragnment. The non-pat hogenic m croorgani smcan
be any suitable attenuated bacterial strain
(attenuated by neans of pas 3039$agi ng or by neans of
renoval of pathogeni c expression products by

Flrstrﬁ%ﬁ@éﬁ@@&h%lfl%hva&ﬂ!e%gé% actt: antleMé%%%% x?atloérgoes not require

bovi s BCG , non-pathogenic re tOCOCC
resoyrge Fonsgalrﬁgolarq@e:fqagg RE ctlorvptbt,hp@nmqlap@qna:eagegh(qj@ ih ghe form of

industtial. scite Vereventatpal of ﬂgcrﬂbrﬁghmﬁh@pﬂfdablh@ﬂﬁe(lfhlmerlc bmdmg protems ne-

o By B B R G0 B o o
refO'TbIBJ S%ﬂzﬁ@d&v 8 2080INPLET: BRE 008060658 aBad® 9 cinvkiatialies on the
biochb@Hica® dgp9s ob EHdVacHRRED HIRIRAE RYorb & t@ e hfé'&ﬁpessmn product

a e nu- cleic acid f nents a
of thg%?g £b Ss','ita"“k?‘ﬁe‘ss&ﬁWﬁ’ti"ﬁ‘é“ PacirARgtionat progereing o issepenpsion
prodiyd |ipexpected peotair] thisBEesieas b ewporianeth thx tcesesif\e@toraésnadion, since,
as mleht’ikﬁme@%ﬁé\ﬁar 'aebllgn‘r‘f%‘a‘ﬁﬂ ko B?th@gﬁgmpgcglﬁeﬂ%}es pl'?oglrl:[ I%e preserved

in th u]? {3/5' E_Iy sed d prevent tuberculosi's
SBTITEIC YREID PAPR CerfPdEorneyerreauarY BXPoBed peiveRRIde sequences,
and i B-tall épitopesingemeiple aobplcoesitutet By petebf &y (bio)molecule (e.g.

carbdhiydia¥d, qlBﬁJ‘ Protiia 8L £ 'I‘h@lfeﬁ)q“g ergail‘% é&éo%%@%ﬂ and Ilplg?tﬂo&npgatterns of the

i mmunod ICIean VI I us sesses
'mmlf'}?ﬁ%fha'axaaemﬂ{ eaeft'F\PP'Et?r‘C%fﬁrdthergraHé”éﬁ‘UUQ@;ﬁﬁNClty and this is best

ensuedthyrisivingltite hosttpheducheahaemhusdgesuper fi ci al bl adder

cancers. As for the polypeptide vaccine, the TH

epi tope and/or the first and/or second and/or third
Hencprandmpestapiagmbedimpntest ¢t methed iofi thehievdrdiomirofolvies shiab presentation is
effeci}éarbtyl'b%lhﬁnlﬁt@rlﬁ@ﬁ n@@ibi@%c@cﬁa@n%ﬁgélﬁaeﬁg%ﬁa 'e%?:@ssn‘]&a Erﬁnméhc binding

rotelr &tﬁc nfvfrc])lld protein structure. an al ternative

Protella ¥t 8F P 9e vacci nes, the nucl eic acid fragnent of

the invention dis- cussed bel ow can be incor porated in
As foatH%QPadWiJn%” \?d'&rcln?—fﬂlcfriaépg\l%%ﬁl & n\llglglc%rmd \}: calgétf?lnecawb[a C(lmelned with

vectors are selecte

in vivg JEEdHEsen NRFR therbBG fqf éa'ev#memualew qc@sfyagnmﬁ gnspdingxand ex-
pressangi th@ econdadalofic B8 coidetdtons Abt@hingled Y€ ¥ afd @em‘?‘é‘iles and Ty

epntoﬁés%bﬁé’d hdig variant can be used. 15 Nor rmlly t he

ogenic microorganismor virus is adm nistered
only once to the animal, but in certain cases it may

In thibembegitRha tie tr@ro@df@dm&k%radd\g p%fgagfgilﬁ@p}]\%v@% ga;{ ﬁ%ﬁ'\h:ﬁg form of
rakeq PR s P g 420 i aiped it S Grigiesna osomes,
emulsifirsidefiAgPNA imgludied in Rvichl aeaddn DNArfdrmumiatet! e, a t@ar&fec'tlﬂn -facilitating
proteinh® poRp8piife, bhlﬁ fbm&@MHla%f'dégag ggﬁé R S§I¥9e3)%l‘ar I lPN/g Pormu—

pve such & oki nes cussed

lated Mﬁ&? "3 PreRIRip R L9 PAASToYRieg o B ingreqapiatimrlerule, and DNA
formutated with sees!jlvant. ng tiih eortediiig nb@gith ;fr@cftlctalhealpéﬁnﬂﬁéﬂaﬁons per-

tammB't@g*enlgsemf%ﬁfjvgntgqgt E?\Eona‘? 9?&[}% fonggulélcg)n aé)p]L rfgm fgvnta?tlon of

i mmunonodul or 1n en rea
DNA yasgiags- lisaes: Al isclogyigs heeinorhigh reﬂ@ia EMtisepiceivents.in the context of

polypdfteieciayed Vadcﬁmeﬁulﬁblidﬁﬁ/tét}éahutbﬁ@s EHNRRTUsE irPh i 8kid vaccination

f
SR e -
and r‘?‘ﬁ? of W'ﬁtﬂ"éﬁ?'@i@'@% hepgey elsnaihdse ebysidaratondidisciisset! above in connec-

tion withel eaditislal {EREBRRbE HABHPRULFEE BShdiF &sh ALaLp 9cid vaccination
technology.
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agents. Nucleic acid vaccination As an alternative to
classic admnistration of a peptide-based vaccine, the
WO e(mhmﬁmolgy of nu- cleic acid vacci nati on (al SBCRDE2#3/000859

as "nucleic acid innunisation genetic
i mruni sati on” 30 "gene | rmunr sation” and "DNA
vacci nati on) offers a nunber of® attractive features.
WO 2004/ 052930 PCT/ DK2003/000859 39 First, in

One @%fa%bre?&réﬁpe g%%brgﬁcﬁf of n%%fefcnaecroa \Pa%rr:r(r?%scarg &ﬁlglﬁh%ﬁrgles con-

cid vacci nati on resour
ta'“'”%Ff@eD%aﬁUétaB'Pd%rereprraﬁewretehe dmﬁdg@mw&@éms (e.qg.

in the form of industrial scale fernentation of

oduci.ng the chineric bindin roteins
AR A e e S BI0 R roeine
the 1tth§r eanﬂép"@o rn@e@hsr ©-gdevhe éorpuefi the tratnuosmaddating substances descri-
bed 41k |sd¢l'ﬂ&s the r&?ﬂiﬁﬁreé B&cdsB& ATALAR gﬁﬂ\e/grﬁggA HegeQ‘LedyVersron of this

emb CI Ce nucl ei c ag vaccination re 9 .ne .
BI"BENeTHRPasEHD AT 4t Lde spdipg gegjeror Hia @dmerigibipding arotein and the

codingrrggion far the dduosorh bkl axiin @isedrent dibéﬂdeﬂ‘d‘ing edmdd& at least under the

contr3H& o‘-’rf'f&"eﬁ%rgmbfé# %Hr(e%g it rg Q\?orc%)ot ﬂhgy{pie c%rsntreté'gggngric{ug%pq%geln is pro-

rocessin
duce®y@g g ”S'?'hP@'t'?eé teﬁﬁémnwnpmoﬂ%@n ameffechthahis hedieeeddb provide ad-

vantaget v &Cis Dapieservatidn s Structafe SRAE IR @Q%\i’rﬁstr&ture Alternatrvely,

two Bt Alddibe FLaREAGR, 0. LU, 914 B ”a'?sgpﬁ‘%ﬁragﬁgecaufe St the ad-

vantage of @Pﬁgefae?-ﬁwassrqumawmérormrzwncyree»opemuuded in the same
mole@odé.ypept i de sequences, and since B-cell epitopes in
principle can be constituted by parts of any
(bio)nol ecule (e.g. carbohydrate, lipid, protein
Undegpermal ciTtusnsténpes, thaatdleie agt pcumy\}aatuh@m iatReHUuce Indk iféHh of a
vectoP hkRdi rﬂ@xrﬁ‘éss‘dﬂ% uMQF‘éB&Qcﬁ s T8N -alY Hﬁ'{)%oy&? Il-'orkgr%ra defﬁulgd Frgcussrons

e ove eni cit
of et B AcE G G 0 e PP FReAFSphaieA oy et caclosures re-
lating terthe Egevlatidh aki nseof ranleicramr\ta@&heﬁﬁﬁe%%m chDohhély 13 et al,

1997nﬂmuoﬂe9flbnlfrnl§n(ﬁl nl\ée%zﬁ Qs aﬂg%lonn I i 2 éa 31%2? ences 60: 163-

mni stering nucY
?F@cﬂﬂ|t'?f‘§eé?f&reé'ﬁ‘fﬁe'§$rrc|qg>oaate%bmfret@nm hetieing pr ot ei n of
the invention. As for the traditional vaccination

nmbi ned
The <BBREAAE Lot I im IHE Ptifle APE oo G iR oRBGICkstSosie tpeeagire that no
exporg ﬁéthemeqsgloagrqﬂuttrtawacedmgo dy rognmngl sigXal2BqPpsrReSthag would
resultlif %eﬁﬁﬁ‘@ﬁ@m@éb@étﬂﬁl@ segrgﬁorp)oﬂrsﬂhﬁ%l o R/Smiplﬁfet a%{“ngsg?ft expression

2nd and noi eti es ‘and pes a
produ il By SxoBilee V:Q}?B%?auth"e FRMaiRgss vilhpe BISESSHS AE P enteg pelpeptide
fragmiegtspin difieeccidyr oDMACwholedulesan be in the form of naked

DNA DNA fornmul ated with charged or uncharged |ipids,
DNA forrmul ated in |iposones, enulsified DNA, DNA
CombingEipR, AE@PATPAHESi ral vector, DNA fornulated with a
transfection-facilitating 25 protein or polypeptide,

Y C W T TR S
sponsgf 'é%"iOSr acepiding tadbe pesedNiventom! wsd of anytorhiedtionGAMLEISE acid
vaccrﬁiﬁb@Q%Q/ac@rMIoPuﬁd pBQ?éB%fd@R/@gcrﬁfgt&)H n?é’]atfelqithlr\é?crtl-fowever it is espe-

his context it Si ract I
cially Brgﬁesrredfetloéinln%ga ﬂg? eic acid or viral vaccrnatron and boost with a polypeptide vac-

cine, preferably where the polypeptide vaccine contains the expression product from the nu-
cleic acid of the priming vaccine.
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taining to the use of adjuvants in traditional vaccine
formul ation apply for the fornulation of DNA
woameism30 Hence, all disclosures herein whi chP€EDER@3/000859
to use of adjuvants in the context of 30 pol ypeptide
based vaccines apply nutatis nutandis to their use in
nucl ei ¢ aci d vacci nation techﬁblogy. The sane hol ds
true for other considerations relating to formul ati on
f hence, al so
e Pl A b lent BB ks mec- 11 on
with a traditional vaccine apply nutatls mutandis to

As hadieddn di@i:ﬁssleﬂ aBbed, @hCmas ifhpYAERH RRLIFRbF tﬁ@&*‘rﬂ@h?&“dm%rotems of
the lg\QeQ\4i/09§re # g[g/ 2 g_a 00822 rad0o e, especi al

prerer fed ty papt rFhaT JPTURe BroPorae thstds Sely & odliveimisgaeting
the %ﬁ@l ¢RiItOP® phintdresteser though ayi might beeaiDNfo inSuidet hibedies reactive
with Bb& AR 8Edfotd Sty &r@ctl.gre A8 kL %Op§gﬁégreb5¥§§%2%ﬁ ths 29 sequence.

Furthernore, the nucleic acid
i mmuni zati on agent can-contain regions encoding the
It will 8ot be2aitbgarhat Simply td dﬂi@ln@él’r 8 chPndlic UII{UII{J]@‘O{&{ ﬁnaﬁfas§al§ﬁor effec-

I a S de cri b ve such
tive ﬁﬁwﬁggqﬁéﬁé Br&gll g (S?tﬁsgslﬁj: lntro d,lé:g? Lﬁmcgﬁ? Eﬁ) tgpes/_\may have very
varyigg é?ré?tf'@ﬁ' V@r%?ffﬁ'ld B’TOtQ“hﬁ@u@ﬁwﬁmﬁﬂltmmassesll epitope and its

presdraationgs biiose atth I&Qrtélﬁlgrl R shidbld 1*3;? amféf‘a{t' Bcdi éBQBHQ ) the present
e | NMunonD

t.
mverﬂf’oﬂ ése %g%e? l{nEooprgchtche e\lg}?ﬂ I’?é ?% Eﬁtbgf?eﬁ:lv%@ml@agt{onbﬂﬁge?elltqﬁ)gope and
Scaff%'érﬁ’f‘?té'ln sHuclyre h@rl@ﬁ!ﬂ igengfied.ers. Thereby it is avoi ded
that t he chlnerlc blndlng protein is pro- duced as a

Hem: &, t@%£& he i mmunonodul at or, an effect that
Pt ET ”Bfﬁ’WltB% chierig b{i‘éﬁ‘ﬂa@@@'r‘l 9f theinygntish will in its
broa¢gstswpe drtduoie td followingtstape: of t he scaffol d protein
structure. Alternatively, two distinct nucleotide
fragments can be used, but this is less preferred
1) Prﬁ\é@a@§é'r%§fm?'ﬁ@'ead\th'qhammc§gte agfelfeantigeredr ioteresk pr @ssnimal and which
includdsahe Rav retgpteet h codi ng regions included in the sane
nmol ecul e. Under nornal circunstances, the nucleic acid
of the vaccine is introduced in the formof a 15
2) sciggping@ linhary of pecorgh metsillen fargheindsiityaoBélea@lveyfbimd s dad first re-

ceptoP P8 RFst nfolcufdor e detail ed di scussions of vectors
according to the invention, cf. the discussion bel ow

Al so, detailed disclosures re- lating to the
3) isdainguhatrieatbesndf this Bbrafy tAHESREEIVAG bihdd #E&EHOSa €
avai l able, cf. Donnelly JJ et al, 1997, Annu. Rev.
| mmunol . 15: 617-648 and Donnelly JJ et al., 1997,
4) prenarigg dpf @ARESSOf GPRtheBSor IEFAMbIBattedmotogg stbe rchifresriedireing protein

that cahtélﬂsl’ut@é’a@f)éﬁﬁh@dblh&né 6&@516‘51%%%% Ebl@tedﬁg L?CI né a scaffqbd protein

Ssion .casse he nuc| el c_aci
strucf TP R0 L JUTELEr USRS Nk e B BRT £aig binding sie,
and Cbipﬁ'ﬂ@s‘&lm@n Mht@@lass Iltbitkdis) arhiac acifl@eguenby: @i tti ng

signal sequences that would result in nenbrane
, Integration or secretion). In this way, only mnute
1) Prepafiign P MsENe QhVathesis o reseBwinent wchnolegy, axhiorarisdinding protein

containirer Batbe b&@nt esmptod eF a \Mulnlotdb@ tREra6aR T8Fe@NEhtE SBERhESmation,
2)a s@&f&?@ Bltolté:’ﬁ strﬁﬁal%r%%légolug II’}:_] ee aCn(i.’r%ﬁ’]glesald scanderg{:%lmes(,;cll*Jucgﬁ‘e stabi-
lising sald 3D conformatlon and belng derived from another molecule in the animal than the

second receptor, and 3) the tolerance breaking amino acid sequence.

There are several ways of preparing such chimeric binding proteins of the invention. As dis-
cussed for the B-cell epitope part, that part of the chimeric binding molecule can simply be
the (already identified) epitope of interest in the relevant self-antigen that is targeted by the
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Vari ous prinme-boost strategi es have proven effective

in facilitating an inproved i mmune re- sponse. Hence,
wae@ashonly to the present invention, use of anPCT/DK2003/000859

conmbi nation of nucleic acid vaccination, live

vacci nati on and pol ypepti de vacci nati on may be

utilised. However, it is espe-*Tially preferred to

prinme via nucleic acid or viral vaccination and boost

vache§ Br @eﬁ)?éééﬁ@mbérﬂ%nv%lsqg ngllnr%‘?lxe ESSt% ve V\A\gl?e%\gtll}stepltope is a

e e vaccl ne contal ns X rESSI n
Imea? PB%F@CE%O'WBGE \éder euchqrguipstaness, pei E’nﬁﬂ'geWaD@ﬁélTebe N&erted in a suit-
able 2020629318 gRESTH-BICRORR/ANO 35t ca411be|\(ﬁ$r9&lf$§d f—éﬂdomly in a putative

s B0 AMedUEER 0L B T e fghibne fr those -
bers t'?f?ﬁé?'@aﬁ'ﬂeM kiad ta e fiost redeptarhiinesy incthisi enttiodgngott otheiabsvedinen-

tlonet:lhlﬂbralrWdﬁ@rﬂ;’isitaﬁlS\c a'iklﬂ)vsﬁnl'kﬁltéitlv%@cgf‘fala’ pFerlﬁlserétErea('Whl Fq:%@qolerance
fective in tar

oreaffE BRI Boue e o aRey e oerh sigie ey aiophioparer 2 mimo-
tope grmrgofﬂ@shuﬁﬁtmica;om inbyedowssranéas pbsittors -Wirbh thietliBrarilenly those

memBE@ftha [ﬁl'oﬂﬂ@g QlLiapdd BIH&IT'\&E(? I‘%r}gsttljageepttcgl (;FJra}H nc%raesalligﬁplg mAB) will

aci d sequence. not oge
beséuq%ﬁglneer t he chlnerlc blndlng protein if an assay
for effec- tive presentatlon of the B-cell epitope is

Alterﬁ‘éﬂvely Eﬁe%gﬁ%q forgl’hi.rll&:ﬁhgoncgfj tp? (gpl Sgg?%qm St{]er \é%fii\j\?’é reas the B-

cell epﬁ%i%/e 'F%lféﬂidﬁ'&bﬁleé frape a d@nBoicrah¢iore sequepeesanskrietisn this position.

This @hesefetaly l@éﬂadh‘ievéh W%Ere&%m@a(ﬁﬁfaﬁ'ﬁbﬁé%gggi%s 51*'@8% a8 JaQL ang

ment@pﬁ@ BlPra%CQf‘éﬁﬁl Qﬁ atkngwn @ﬁtﬁve ed:dffOEmrmeEstanﬂlre swaén‘eah@l tolerance
brealcm’ﬂgp&rﬁinﬁ aBidrsdglidHce n@%h@gﬁnbé ﬁr%géﬂtf Wﬁgre t Ecc%ll eé@cgae Is a:member

of & fRON eARhe PN 1EHeiSed G SR RO e e b adixetecsiton.
Fromftiyik llibvirnpnét thpss mémbm(mauj)rﬂ‘gdaa uitsble HBRLIAGEd the MY @Beptor (for

|nstalj41:|erbd§tut%9le§n§|§3lvfnﬂ ﬁ@tsélﬁtat@?l rSI nterest in an ani mal and

whi ch 15 includes t t receptor, 2) screening a
l'ibrary of second nolecules for their ability to

A thlrﬂenloeslﬂillltveﬂmt Bbadchot esRbdtily HoBlre s atfb@@-tr%ntl@ﬁecﬁ?drgemng, is to
mher s of

oy gy A5 3 L2 S5 o o
mterqg]; é:ﬁémﬁﬁgce,bg,ammgl Wb@yﬂatwmdgsagalnmtmagﬁus antigen, then

the sdre€ BiiflaPg¥o h&ﬂb@u@ t&hf@&lb@p*&'aﬂgbwesqregét% |thztﬂeqnﬂ&&pe of these
the bin |n% site of

oSl St 'dé‘i%\é%c %ﬂ%ﬁi“ea%a? ieEtPdp PRAuensed andrsybsagrently a
modifiagtveriqrowkerein & toterante iedakingatmisd abit ké@escd Benaiucy@cibe pre-

paredSt\QeMﬁtﬂhé@e@ﬁtlr@%gewléglllq&l§dé ?g ceﬁ@ to%)e (a’\eniggtyspen'?@l*le anti-

am no aci
'd'OtVB'Fé‘B'éC\J??‘%?@ 2§y fﬂ’ﬂé’ﬁ%te'afstrélywm@&? §°'@)‘|‘d'9télé'@ﬁ<tﬂl¢fa¢ftthe anti-idiotypic
antibady® hmdh dgjgrance brebkipg bimindi i stgugricel ei n cont ai ni ng 1)
the second receptor or a m notope thereof in correct,
native 3D conformation, 25 2) a scaffold protein
One speqiglised versign b Eigyidird nossibility uiiisasahe fallaividgstatdagt The first mole-

cule, iptiatiag Bhefirstifdcstsr, 3§ @l és'a%'u‘ﬂn%u%@?éh t%@mﬁ%ﬁz@ran@%sggmf animal
that eQﬁr%sé%%'aﬂgbga‘? [ V%goéorugrlp\ a'lnq}oste I[|arEm r%%qcll’\ee a|r1tr|]getn vs\lthatr;]le second re-
ceptor - if necessary the first molecule may be coupled to an immunogenic carrier molecule
such as tetanus toxoid, KLH, and diphtheria toxoid (this is the case if the first molecule is
autologous in the transgenic animal). The transgenic animal may for instance be a non-hu-
man animal that expresses human immunoglobulin (e.g. as disclosed in WO 93/12227, US
5,877,397, US 5,874,299, US 5,814,318, US 5,789,650, US 5,770,429, US 5,661,016, US
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second receptor, and 3) the tolerance breaking am no
aci d sequence. There are several ways of preparing
w@ awh/osdeBmeri ¢ bi ndi ng proteins of the inventiPCI/DR2003/000859
di s- cussed for the B-cell epitope part, that part of
the chinmeric binding nolecule can sinply be 30 the
(al ready identified) epitope of3interest in the
rel evant self-antigen that is targeted by the WO

5,633094/ 95%9632@ 1'390%2&%342%0%59545 gq V@\&?bfsﬁﬁgcﬁ ?t%mo 01/25492).

esent jnvention ‘" thi's Predd
The E’@ﬁ Molreulgrdlhing this SétHP‘t'Qi‘p'éle@ IEOdUCFlﬁ@afr hyyeqst antibedies that react with
the fapl holeeule. BYOd@ingSdtektiad E&Hﬁ@&%?ﬁrepbhﬁ_} %&ﬁbha?%ﬁmﬁg the clas-

sucal%@gbhpl%s opggﬂ%rta&rdg\ﬁl Ils%f;‘m}J 3 sCe‘JJ‘erc]:P 1L ﬁ% f g%%%gl%:%lﬁ[g%ﬁqi ywar Rroduce
monadm awtwé'es seaeting Withdhe ficst ookecaledcfs bélseqtiesst lhymiahenonoclonal
antidodles apdtraidadr Ldr&draA YorCRBir Qﬁec?fﬁrtﬁrﬂ‘rﬁgdt ftﬂé fH@Qg‘L%PEE[F% s to ex-

R I R L et
mas prdsiuging thospsci§itally dindindkmabmaneithat isvlateicadd bl wheF @taﬂtlaﬂd cloning
and ﬁ]BfeHl‘}IEMElglo&WEQF\ﬁOI(;%ﬁ tﬂeobﬁ& @I[I]EO%I R, Vﬁs%kén@?ﬂéﬂg% R fr%lcg:;ments thereof)

al rea ese nt

s usgp it 7 b 'tﬁP'ﬁ@mC{UéB%n 91 ineB0ficauish PIA baving thermaersequences
but nra\rld@i,llsy mamhocrﬁepg)syhﬂheﬂs or PER ﬁ‘mﬂaitbsbd dsbdﬂ &I M'ans%}ln‘)é Wlth respect

to thE I@&él%ncé@%pﬁﬁé r%mp'% acm&\éhg%eathslsué;}nae h w )ogaﬁdlas pfd: of the

first rece or I nstance
C|OI’1IB%SI‘§@$ y@gré e I;{M @rtfg@pfoqr@pg,mtq ﬁ@ Rjg@qcpp@nelf lbre, but an alternative is
to provitls admtge(mrt @fiméIvehele ﬂﬁl TgGeROIEQIRE aﬂ@ﬂd)b@lcltll:légﬁi amino ac1d se-

avert 581 8o Sl G0 A Bl Bl el VB v
mAB%03|t|on This can preferably be achi eved by
screening a Iibrary of anti bodi es of thehsa?e cl ass
bind to the first
oS3l BT Bshis o et S possvet
introgimatthe tréetahdelireakjincanisb st sefuenck ADMMBtEUELEdd, V.8. after the combina-

tion @fCBaEJII%p%oEé Qﬁoeédgﬁélg py&tEMrs?ru(:lwpg F\gs t%é?e% I%entl 9 q%"‘éeé’ﬁ'{ )It is also

aKli ng am no acl
pOSSIEII?éP éncftﬁl@ the B@rpn@ﬁqr@w qsrglng aﬁgrﬁggmencgso @atd‘na @rasent in the

screepimgutepsewherba@ligablait roduced in the scaffold protein
structure at a fixed position. Fromthis library,
only those nmenbers that provide a suitable binding to

In the geovieriearenced apstiand fof ilentifyingtasguitebla chimeratbirelimyBpteini bfl the in-

ventlbﬁ:‘, tﬁéh%@hﬁﬂacul@(}s Bre?é?fhlﬂ? aﬁ%ﬁﬁbéﬂyldntj)évveﬁ %‘i‘e BI%?éaﬂgta monoclonal

ove-menti oned screenin
e T O
anti- Islntwuofmt@gdw that willi anilycraige aqeiavamerrmfﬁur@rrems@egauﬁa‘t the idiotype.
Henck, Nt BIRStk prdi@ted that RGEst reb p%]’ @EHe'TB!otJ& %§ntlbo?¥]

ant i bodi es agai nst an auto ogous ant’|
same ani mal al so harbours antl-ldlotyplc anti bodi es

It wilf Eawrtdevstoad thht $tbies 2 dhdB )bp&mle]e%b@§ﬁ)V|c%B%rb§5iétﬁ§1 of%’a’d‘s@ mem-
bers é\‘nt énb.%hpirbép InQ?rgag gef)cﬂ” cgli}z vt ngmbesfg%tgl%s%tah dn gfr evgnt t%at the re-

subsequent
Ceptof éﬂ F&""a‘?f@e'afﬂeém eeyledAignwhare the reeepiemis ¢hd antiget bodingemrt of an

antib&dy/) theh ﬁhé%cre@ﬁﬁ@dnll a‘}‘ﬂﬁgloe r|§e.h§J 4 ﬁ%ﬁéﬁﬁ%o@é@é&égﬁfﬁ&%gmbers

t
that e A8 it e BREBs oGl B0 st ids e BEl-R it Rieracting
membgyF.-it iaseqyping te thgiiovendibn tprﬁeraﬂ:t that skiredning i© stgn3 idedyy an exclu-
sion sBéEpthat bIRIWRTi@EHER cdoB f niteh R Mhéﬁbgrf‘ﬁgy BiAG%he first molecule out-

side the first receptor so as to exciude such members from subsequent steps. Such an exclu-
sion step involves

a) a test of the library members’ ability to bind to the region outside the first receptor in the
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One specialised version of this third possibility
utilises the following strategy: The first nole- 30
w@ioa/05298€| udi ng the first receptor, is used aBCEDK2003/000859
i mrunogen to immuni ze a transgenic animal that
expresses anti bodi es autologous in the host harbouring
the antigen with the second ret* ceptor - if necessary
the first nolecule nmay be coupled to an i nmunogenic
- [er tet and oxoid,, KLH and .
st GRACH R o B Bl BP0 i A e ke i lhma, or
b)a ﬁ%f? atthedibrasy membsro gbiliy torrompetetwithnhgesatandameapidn)for Hihding to
the firbtaiRE¢pedN thaBdlioWB lexd@lorf 6 libk&}5 tAdieierd thal dB A8t BkhintPsUtR Rbility.
ani mal that expresses human i mmunogl obulin (e.g. as
di scl osed in WD 93/12227, US 5,877,397, US 5,874, 299,
In othig §084.4QrBid 8 (a)Uslis atB&pEH0 of ienthei7dF tAE BhrakjShat bind to the scaffold

protén @@Jﬂt&)r]e%nd%? tNQo%Q'Q egég%%p%fl'ggg Qg%%ggf{j%gg 8%3 éocgroma-
twr"\%'cﬁ?pm"ﬁfi t%ﬁrsmo&fw'%%z'ﬂ the g recepter (svsh @6 ybe ok irrelevant

antibody bhthe ssmksabdlass dsikl eetiHHY dbed asihe @‘f‘st"ﬂh&@dﬂlle) is fixed to a chro-

mato@%dhw&ﬁﬁat #gtcolhﬁ‘ﬁcatr‘d%ﬁelp? thehl%raf I r|sS éassech'E?Lllgguos&Ejgcolumn only

using sta pre
membegs) tﬁ@vﬁrﬁ GOt reéairgchlay th§|C@ g ‘élﬁ@hlth@fg thét iohtterfirsimdceptor.

M IIsteln) a sel ection of hybridomas are prepared
R ORI R Rl TS A A L
that arietdapalde efcommneting aitb ahe erlevaot senedirdcoptot feibindgfeoithé first re-
ceptcki' Tls Bsh 5190 B@@oﬂ(e' Jfﬁ&mét%&%BE@% lys Qe t‘i’xﬁ fift mcﬁ%éﬂl%e ﬁc{lﬁlﬁﬁ% the

t) non-speci fica par

first @c?@?r rﬁ){ )éeed:f)é chﬁ%atﬁ9rﬁpplag1edﬁﬁ% mpq, %%Pn@ mojssule including the
secorrhreceftprcialapyliddi tn dhercplunABin axcesd dvess to DR ta@ dirdnecdpyorsishd finally
the IIBFarysFrféHQ)@Fsdar@ poéHeHQhroﬂ&lgt c{?ﬁm %n )p{h%% o%t hecrt‘ﬁ‘r%hé;%g%m be

encod Ing t hese™ant1 bodi es

thoset'ﬁ‘é? RIBf ¥herfiyst wecertel t o transf orm sui t abl e pr oduct i on
cell lines (of course, DNA having the sane sequences

r neans of e.

one Bt OB Bl B e o SHLE PRS o BHIBe phage clspla,
cf. the gxamalsdelomy éakalﬁgtf@rteﬂmotmned OSBQanmailsmdM,mWHdlsplay, and
yeastdutfaes dibSlay BlelRE4I6REesas part of the cloning steps

when the DNA is transforned into the production cel

line, but an alternative is to provide a transgenic

ani mal where the 1gG nol ecul es al ready include an
EXAMBhFno acid se 15 quence that wll be tol erance

breaking in the animal to ultinmately be vacci nated

s In fact, in all the above-referenced

”m’”ﬁ%gﬁg g@ﬁ% m?ﬁe |nvent|ve method, it is possible to

i ntroduce the tol erance breaking am no acid sequence

The p'ﬂéseﬁt in@érﬁfonsﬁ fﬂgﬁratéd By n%farn?Bf 5!43 e ‘EIEHE}I rﬂ@c'hn[)logy F]s(.)xfan Sxamr{)le - it

W”b ﬁ @ltg@g and scaffold ein ructur
ill bg YEGRPPPL HePar any et %‘303'["%%9 PeE 95 FEsPeNINGa fibrenuefebinding
partnetsemdyobeevtilised atmoetikg tugthaprerenieiéht®aquence so that it
is present in the screening steps, when applicable.
the above-referenced nethod for identifying a
The p@as;@t dipplay tesiRRieayds MEefdiorRioit®e dlrect physier linkbetweaih poenotype and

genotlyh@ by utilisingihk @Blityetol cispyefepiad shdaitoiHsi sy s@r@&e%‘f% fila-
r“mwgg eferably a nonocl onal antibody. As al ready
ta ed above, this allows for preparation of e.g. an

|nnunogenized
The technology takes advantage of the infectious ability of the filamentous bacteriophage (like

f1 and M13), which infects bacteria by interaction with the F-pilus on the surface of the bac-

teria. Unlike most bacterial viruses the filamentous phage are not released by cell lysis but is
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25 anti-idiotypic antibody that will only raise a
rel evant i mmune response agai nst the idiotype. Hence,

w0 200452986t preferred that the first receptor PGI/DK003/000859
i di otype of the antibody. It will be understood that
steps 2 and 3 of the nethod prow des for isolation of
those nmem bers of the library 4% hat interacts
specifically with the first receptor In the event

secr%\t%@tfroprﬂt%e r<&n wﬁff Eh%lrphagﬁe atnFé) fed%n bééED o E’\ b?ctérﬁlgtembrane
The gravth gt ttaﬁr@ﬁa'tcﬁé issemeaithy "chﬁd bY ﬁ'@ igfegorr argkit tsgherefore pos-

siblentgrdagieveVery SRIhairagé Leai gk ki arfd¥@lss£19@6%) Wi th
the remai nder of the larger nolecule. To exclude these

irrelevantly interacting nenbers, it is according to

The f”hmenWéntlagﬁprpteef greathdis tieale upaf diea difigrdnd cSAtR ploteins (pIIl, pVI,
I t

pVIIl B\gﬂéﬂgﬂﬁagg??sgﬁﬁét%teﬂnomg St %i? oFcLéiaE(f %é}lgsr\féeqtlgllef of proteing on the

Surfﬁcrl‘ P5theriieagihe cedipg sequgacy efdhe P?l%ttdeﬁé@'@m ks tg hedainedwith the
codirgxgequeltesifi @ltoamigooteit 60N HHHGE EebRfe SHiIGPHas @léqhst@%o cloned

smal?ﬁl%ltéi'n el??gbdmg%]l\ll-? h%gmgpt\é %t%é gﬁl ﬁehe%og l?lgf%e%{ﬁnéep gf thfa Wgnory coat pro-

ere
te'”'fHUrI%Pf fﬂﬂe@é@%@enometmﬂ sheved thet u;ez@smtnmuayez@mza/dmsendes

that 4duld bé Sécogmiberiy @sp&ﬂlc%ﬁtlb&ﬁya(lsh%fv @(Qb§§) BcePfseldhr %Velns have

beenlr@erépo%rséattegﬁé bg)f(lpncP%nall W, en 989@6‘#{;‘%{ @evahta%e,?q,ée%stéelg ﬁl&alme phos-
phatps_ec@qgﬁ?@‘ferfmt ahi :kﬂjhlhdn{m;an grhethf iargtone EBrspebal. tLHUT), p-lactamase and

antibdby @egmensl(MetArer9fet lal. A03H ¥ndRIREES )t Ity t)._do not
exhibit such ability. In other words, option (a)

relies on capture of nenbers of the Ilbrary that bind
Severa antilgodydibfdries thavédalps béa@i disgiyed@huthe flaiﬂﬁ/n&fustphége e.d. an anti-

bodytlﬂ?ﬁ‘ﬁ{lmg%lohéfaﬁh@%eaé'ﬂtlp%\ﬁ@a% C%ﬂgrqg%gg%tor Cgackfon & al. 1991). As

chroma- tographi T st
an a'FeéEiti"’ﬁg”\eHEefO Paagerud é?ﬁte’ns heye bepragidely emyfoyed. Phagemids are

plasrhids, ektestaidar tienintdyedi reédion bEa SRMRNGUDBhARS TAS rEc_h@n contains a DNA

repliGfibh BA 3 BoIRE el cRaihe wBhal BnEE Lk i aveoeogted i cels su-
per '”lfﬁ?cbﬁ?da‘?“}}h ? @elparselmet thealigoersidilNAcis Ipackageditl gphagapatiiles in a fa-

shlort |héﬂit|caft© tﬁ@bhég%t g’h‘neﬁﬂ |@¥IftF}6€ d%BiaV 'Eﬂrﬁ%eé thg%hg&‘?ﬁﬁ chhRE the

relies
COdm@ Snﬁlé?nc? |°oﬁ C%a§§'§f§°£%cgrtge B'Pﬁc‘i; (Pﬁ‘{ijs'é p?%l‘?b@?@ OBPHPH% which the
antibpfiyfragipenirie fuset dénomdsupetirdectan evithazdiar ehade, @otipelyifrrgments are
dlspléNe'i:lrbntthg stirgd8\R e ﬁ%@nﬂsécﬁfbecneg atrnggrg’c'en]d '(I[I]&g'egbgopr?et al.1991,
- ceptor. This can al so
Qr”n?:ﬁﬁ'%hgggér aphically, where the first nolecul e
(including the first receptor) is fixed to a

ConsfHE gg,_r,-gcﬁ,g /rdRdi umin a colum, a nol ecul e
uding t

I nc second receptor is applled to the
colum in excess so as to block all first receptors,

ComraBl@laf hitdloby Ilﬂﬂérlﬁﬁ"ﬁ)r|ph§’d’eadlypl£§5m%ﬂl§lla®‘ee(eﬂfﬁl§ﬁgn %Mg@l'églhbody li-

orarigs Ear BUHER MR (9rc et (o iasee B oMbl dEnsbers et o
1996r?@t1 H@@bbﬁt)ﬁt Pr E3BNt Conptrubtion ifnanyibafy lbeagnduatyl setLdud svith isola-

tion dfSnENA ##brhld s%@ro@%gﬁalrﬁﬁgs%t%dy pFJduc;hE%el% gﬁﬁlteg &8, Q%o4). The

ut %I so the technol ogi es bosorre
mRN aeaéjﬁp usegrea telg;g gqfog EW%\E@tEﬁ%SptPVa@T‘QF% The PCR amplification
of thepayiodly Fépeitese isHbnEXAAMBE bBf specific primers designed for amplification of the
heavy and light chain genes of the antibody fragment. Subsequently the amplified heavy and
light chain genes are cloned into a vector and transformed into an E. coli strain that expresses
F-pili on the surface. The transformed cells are propagated in liquid culture or on plates, and
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The Phage Di splay Technol ogy The present invention is

illustrated by neans of phage display technol ogy as an
wezaaps®3e it wll be understood, however thaPCEDK2003/000859

art-recogni zed nethod of screening a library of

bi nding partners may be utilised according to the

present invention. 25 The phaqg5display technology is

used to provide a direct physical Iink betmeen

e abiljty

e B T OO (R bk bRy Fptdh b ¥ e Krebber ot
allP?pa nment ous phage. The technol ogy takes advant age of

t he |nfectious ability of the filanmentous

Accogcﬁ&{ %th% E\lgl?rggpi é‘lﬁ ra;s?ﬁwﬂf%)éeqﬂv%%r%&gldgqﬁag/h@uld be a human
antibody {ibr@ey, @Iut @lﬁe ahtélpdy 30raries fram dihéri dpecispabulbdetueefuRiin that event,

the WpéMSﬁéblé |"lé°g JHS'O@WIH%IESIQ'%%Q%&%S D&g% é(; Sutﬁ%:g%% %S&e ed into the

“Vpeﬁe/a&aékeéag'? H?V\?H@a%éf"i' baghisrdfolche phage i s packaged and
assenbled in the bacterial nmenbrane. The growth of

Bmpgpfupacterlal cell is only slightly reduced by the
ction and it is therefore pos- sible to achieve

very high phage titers in culture (Mrkowski and
In on@bﬁtﬁ&iraﬂ@@@e phEQe dfs F'a@@ﬁﬂﬁdﬂ%ﬁb%@%e RhAb &I ?{?’?"f\g&is\}? be su-
i ve di erentsthcoatln%a rot el ns

perm?gI Itfypa {‘r pl‘gaﬁa Il%vmg ¢ $YypgEp %thphnfp;t@d bgcteqlehproduce re-
comlqypaj@ph@gf: RArEEeayhere pachdeimge represdints asnigne bgbods ehériee by genes
in th@Earﬁ@Shé&é%@tlclé h%e‘b%@|a‘99)f%m%QQ%gmeH{shaﬁlows foréelecnon and purifi-

I ot ol ned
catlogggﬂ'éthggg sBT:-qfec @Wlbﬁde@ﬁaée OHN¢sF oftqe@cm@ppa@@g gépannlng)
Smth was the first who cloned snall protein- encodlng

As erNﬁ uﬁ ﬁ@gﬁ%ﬂe roLlH Bt &Ilécln? r%]wsns? %hg ewg%gtel%gﬁ E, Ecgiantlbody

m nor coat
library hefReidrtion of “tcﬁ@bF@QUP'iqgﬁg)aﬁl?@gemG'a?atlpe@f plAgepetit he estigen (for

instadd® 4 Mahodldnial shtedy Bﬁﬁﬁﬁt‘e?ﬁ?@m@yal%f ﬁ@r?—%h{dhﬁ; [f’h%é B{r’ngashmg pro-
| NS ave

S|
ceduig Bhbh BT bouh PRbas bFlks pORKF ChefondTShiia elesdn winane cltec
PhagpyHagéon of the beundayage il deakiale aghesd withaibagel uiteEa biieit tgyalso
poss@lﬁe t@leluté—@ﬁﬂ-}nghmﬁfe% %%Blefé%aaﬂér éﬁ?—%ﬁ%&%? %,etava]g% Pr) the latter

and antlbod fragnments
case, specilggang gnlgfm gﬂte %sg}%eg)’x insgeigd Ilrhthea@gqobggtyveen the se-
quenq:q tfithe cestinb avatenl ad the entibidg{ilaayret. C(Hbriahﬁanféﬂaani@l%}? Wter se-

veralBaﬁrﬂﬁg-mtﬁldgmdﬂpdt%mﬂbnesjaie RAdYed ém%{gyg ?or%m%n fHﬁc‘l{yn d

} %lre phage genome as vector son &t
Spa”fﬁyf?rtﬁ§6b3ﬁd§PF@?hatlve the use of phagenid vectors
have been wi dely enpl oyed. Phagem ds are plasm ds,

Se,ec f‘;EthatQ the integenic region of a filanmentous
phage. |s region contains a DNA replication origin

and a DNA packagi ng signal. \Wen phagem.ds are
The aﬁﬂ@eﬁﬁ@\ﬂﬁc‘?@ah rﬂ)eca%lylo‘ﬁ tf%"abop@-rdlseus%% E‘%n&l&nﬂh @nin?old%@ that have

acka
provep “sgfe He az%‘“gﬁﬁ%ﬁ“rigdéﬁt e a?Pt{')“d)rﬁ? wﬂa@éag@ﬁowqbﬂ@@ o dir-
ferent;:mhd @hagss sychpas EldS&svetlt}eatpkl-ang‘eﬁagheﬁabéacBS lnﬁrhémotﬁﬁé“slloﬁ*@olumns
For ce?l%%f@&t%%n@ [ﬁ’@@é l:cﬂgd L Qi Qﬁ\ﬁtlg sgleﬁtteg% ody greg %ﬁa(ymg cells

part of
may ‘?%SOF"&@ &d. V”Eﬁtfo?f asfﬂa'éﬁer HRIgER 105 e el o peqmgp“lmg@cence activated
cell sating @) {Hagreebdsn,alve7). Combinations and alterations between these me-

thods may be done in order to avoid background binders (phage binding to the immobilization
medium) e.g. in the first panning round the antigen is immobilized on ELISA-wells, and in the
second round of panning it is immobilized on latex-beads. This method is called alternating

panning (Andersen et al. 1996). Another way to avoid non-specific binding is to use a pre-
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di spl ayed on the surface of the phage, fused to the

coating protein. (Hoogenboomet al.1991, Oumet al.
wa2®3)52926 Construction of antibody |ibraries PCI/DK2003/000859

Commercial antibody libraries for phage display are

avai |l abl e (e.g human phage antjbody |i- braries from

Dyax). Methods for creating | iYfrari es have al so been

descri bed (Engberg et al. 1996 and Krebber et al.

mcutJa%gZ )step%n'ﬁérLHt(‘eqév?Rt tlggrpegf fng%i\({po%/ %grrﬁ%rﬁ?vﬁ@\ sp%cmuty of a

MHC(ﬂ?HE"éﬁ PRI At WaNREy 2p B WEE MHG-ceBIPlex is gydattterthephagie:library prior
to thé%@ﬁﬁmg Thie sBOulH%HoWépf&@@ﬁﬂﬁ%@@élﬁld(t Lf§re6{:h@r3re§;%HPHf%§1Qhe MHC-

r hes S
peptif C?’ﬁ@%rﬁﬁ%ﬂg 7't Ep ! e Bgerzime ”ﬁk}a'\xggé 'm'atgié@?rfﬁheee to four
rounﬁﬁ(q)fn@pgmg@gp@@dt @fdiﬁeaﬁtmlmg‘ poaeduwa of the heavy and
i ght chain genes of the antibody fragnent.
Subsequent |y the anplified heavy and |ight chain
F“r”&@ﬂ%@ SIPEE EIEHERPTT HVEMUeNAIGE of ISHANG prln Sieoptage thakhincethe inter-
esting regi@l integdataignvitrhaknaxpreegaesstrictyie lin tf@ﬂanﬁrﬁﬁ t6 Bk va&dhated, it is

d | d Jtu
xpedft o/ AT RIoVE B A it 3RS 1 DABRR S s b RE b oh e, i ene
antigep i %W@Be@%ftaéant@@weartdhte\sew & gelsyancateisplate gk ioatypind to the
idiotytple [oif @teym o donhag tigered s@ond 196 of KEIBRRAIcaRbe c@tlrred lﬂgmhere only

t d
oheof EEPER AR g bt SRR BEMEMor dreode FiBen ReRtr ar v,
but al so anti body l'ibraries fromother species would

This &8 Béiﬁfn@'by ﬂréllﬂc{l%tlcﬁﬂvcﬁ'ﬂﬁe mAB btonﬁ? t}}/lﬁ)@ardgﬂ‘ré gEoggé&J%Qscolumn

Wmh@'ﬁi‘ﬁ 't,fﬁoq% bodi es w | I dent |
e B? GePtey ykﬁ/w%?f\/sé?‘? 5t éem%\@uw tﬂ'ﬂd”éﬂ PliaggnAfter that,
an exgessi dfdidgndsoahe odAR is aBilapaminphage kivat @bl gisplhcedpii@paicémp&tion can
be eifpdage di splay antibody library, the antibody |ibrary

needs to be su- perinfected by a hel per phage.

Fol  owi ng the superinfection the infected bacteria

Altermutiodiycghdge-thdtthave ﬁbéé’lﬂ%sﬂ&l&.ﬁ@ sRPIdf |bﬁ4dﬂv§ t\ﬂﬂﬁé EntRRfRA rEan be ap-
plied Pcﬂélgglu{nﬁ%rhe?g me an qsut?eﬁﬁg:}r%rbrgcg%%%eg G dﬁtlﬁnswg)?/gand Phage that

run threggihietce L@M wst tfeoassweeem bioeh thensiteperifiéd byctitei kmawofigand.

anti gen-specific phage by repeated rounds of selection

panni n nni n shown in Fig. 2, one round

ateer (e ARG B RoiHET 6t Sge Hhs R A BBS b Hishescepton), the chi-
mericgofdingaprtotdindan bé rdaddy yreparedaduct i on of reconbi nant

phage particles, incubation of phage with the antigen

for 15 instance a nonocl onal antibody of choice),

Depepding 9 theotatwigrar e antingdy zrgey thpt hasreeshisageneds thestapsfor pro-

v:dlndﬁmtdhmr&fbllbﬂmmﬂ-oﬁdi@@ﬂl |ﬁ@d‘l\7é Ql"n@ﬁa |§d’lz§jc Jnr@ﬂ%wé{:dtiaﬂ of the]c positive
ution o

ortiopE5h G RhkeeaFe Ll Aot R Gm i o rapn ot i
includg ihe é‘-'rleran@mbrealsmg gmiglogasid yequeich), @enetiadngireering bf the GINA enco-

ding t}hkﬂ pbsif:nf'éeér&lboa@l; 4bLe tAntbaRR thE tcpé/raﬁéeegllsr@%lﬂé éﬁ:\mé)aamd sequence

ana/<f oSSR palt®of 1 selto dheneit il Fesennbicn roomens of
antnbmthm@nem heregreed20d duie meeesedry th euppdasli crgsoptenizet 6F tA8femaining
scaffdidsrofdit 5PQd¥reh I AAMBRALtc énﬁ%@ﬂﬁ& Br &k s en]cgc%ﬁg theﬁgotsﬁlrve anti-

, Se- . - .
bodies so as to move the antigen binding region to a suitable scaffold protein structure with a

tolerance breaking amino acid sequence.

As also mentioned, even though the present example has put focus on phage display of anti-

bodies, any abundant molecule would be suitable, notably albumin.
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veral panni ng-rounds individual clones are isolated
and anal ysed for binding affinity and specificity for
wo bw4msdoect ed anti gen. Sel ection strategi es ThRCEHDKR2@S/000859
(whi ch can be any of the above-di scussed nonocl ona
anti bodi es that have 25 proven useful ‘in a clinica
setting, i.a. Herceptin or Refﬁ&inab) can be
i mmobi lized onto dif- ferent solid phases such as
OtheEHeﬁ%d@'%fl éspleﬁzgleﬂ%pm%s cﬂ%g&g}h ¢ beads, immunotubes or
colums. For ‘cel'l surface antigens, phage coul d be
directly selected on cells, or antigen-displaying

There ekikts a Mmybep@f SOk AdtHis Ydrﬁ&éiﬁlfﬁrﬁg SheldRit lBf-?t"d|n*g!;(qﬂat:i:'ﬁ@rsftﬂgt can be
usedtata&ﬁ'ﬁln & b%cé Lljnsvlﬁg oloﬁ?.'lﬁonrce 3’?19 greglﬁ%t;g\r/?gtmeedﬁéj rgimg molecules.
For “éﬂtft"e'ﬁat ectﬁ@hne iR ohribdrore displ3(MabibeakisrayC. lee al QnE4) Manes, J.

and RidkE unt Q. @1‘3@'795 Iﬂm&%&kd(l@bglqgrkc’\/\& EH@QQ?SPM? thé)ﬁ Liu, R. et

= GRS Eeash £ R ey Ry B WD KBALBEI o aifessbi al-
terngtiges fpcthe pb@gm@swlw,umdhmﬂogyaj’emm@dltkrdnﬁ RuRReR) ithd E@@ﬁ’ndpcfbles for
isolatirf BIARRE S’t%ny Iythﬁet %%;9@;4) tﬁ%oa?% _LpaL, n% 0, S 54498,538

nin Ander sen et er way
W°“'§8 & s e“rBPSr?&Oﬁa“q RIesest (yEntionyrsevanty wfsnrv@szﬁs@ technolo-
gies, PGIE/DDI@@@B!E A64858d inde] 07482 ahéreFalsé BEsitiveliRteRittions are screened
out. I rrelevant antigen e.g. if an antibody-fragment with
specificity of a MC peptide conplex is wanted, an
enpty MHC-conplex is added to the phage-library prior
A speciiicteReémplanMdogtiort &1 ol @ dtihg By e phage with
speC|f|C|ty for other regions than the MHC peptide
onpl ex (Krogsgaard et al., 2000). Binders can usually
The rwtoplgmalaxneluotbzf){céalr tstkneen tobiho UgE Elth@ulwﬁlgcﬁcbleﬂ%rt%sﬁgmk IgE
whendféﬂﬁdﬂ feme FQﬁRItrQ@epE@'rH?l' Mt F&EI%Ca%@lHaﬁcg%thrfn or?em?:{,) '%o%ﬁ%a ghimeric

bindi Present i nvention_al ns
n "t%%{f’ B Ate iy enHererthe tllewing sinerde st mtétt b@tamgd witth a

known receptor structure in the animal to be
- A [ , edlent t.o al so renove phage t hat
Obt%ﬁ%g X%%E quﬁ;e ﬁIOP%eglc%ns%?Cr? PAEnt i gen. For instance, if
- Genpwémg/@ﬁfqng@g]a|ﬁgllydwqmmmdgﬁmhage dinplay blohpry @otentibllyi @nedhiNg suitable
epitofifs sUEH E/BRTFL drd P%@pﬁ&ﬁesﬁm%émﬁtto%@gr {h% 4bBGe- ;'eQerence PADRE
emuﬂe i otype of the nonoclonal, then a second roun

1 ection can be carried out where only phage are

- Proby@g edhe ghadeadisptonwich Bolair fidr anhisodrenomat: anabm@stel vigyurian Ige’s
bindi %g@talﬂ g&h Y, cubat | :
selecrtgJ n$ Ggounge %eg%lgréf%@/aﬁzg%gggﬁt&egé Slerh H ngec'ﬁ%lg%j (negative

Rﬁ h the phage particles, followed by a mash step that
- Immusisingehuntems byithdiefegtephamgadioRfptcatntit Xadir antdddRY ¢RSISAIAG P2 & P30 or
pADREygand to the mAB is added and phage that are

ylaced due to conpetition can 15 be el uted.

- Testiyoisppeifigity\andisafebn afgeenerpsed Nataspenseeady passed the step

of binding to the antigen can be ap- plied to a colum

where the antigen has been pre-incubated with its
LIST ¢dmrevERENQEBSHD. Phage that run through the col um nust

be assuned to bind the site occupied by the known

ligand. After identification and isolation of phage
AndergereRS, ISitrytin tAh élaastni RIS Fudget e Efdbied 1 BaL@9E0(D0965:NerdeBinbinant

antibody with the antigenic-specific, major histocompatibility complex-restricted specificity of
T cells. Proc. Natl. Aca. Sci; 93: 1820-1824.

Bass S, Greene R, Wells JA (1990): Hormone phage: an enrichment method for variant pro-
teins with altered binding properties. Proteins 8(4): 309-14
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20 neric binding protein can be readily prepared.
Dependi ng on the nature of the antibody library that
wha®4oem80 screened, the steps for pro- viding BEEDK2003/000859
chimeric binding protein will involve sinple isolation
and purification of the positi¥e anti bodies (in cases
where the library screened inc QUdes anti bodi es or
fragnents that also include the tol erance breaking

CodeeTy IR 1050 et ABEL 0 BRI B oot
llbra: nt'rgé'ﬁgelott%gn? 89’g$§ﬁ$fes3§r"%aki ng anino acid sequence
and/ or necessary parts of the scaffold protein
Claci&bh HC HYSGenbbdn GRS J¥ef nts of antibody
Ui hqﬁgbeeﬁﬁ?creenedegﬁ' |§§§§nw‘%é%gggsjtgaQU%BPVmEVW“@FW”B
SIng phrgesigriavdibrarics. Nathesi 36Ag6245628.f ol d prot ei n
structure), and genetic engi neering of the DNA
Enab i Litjve anti- bodies so as to nove the
ngbER ?.9 g*é‘,ﬁgrﬁlgﬂg%ﬁbﬂ'&"ﬁ%rPZte@esz{ﬂhP%néKse@rercbrsen B 613896 Phage-
Displgy FihEarigs of Witire and BOnerohetitaxde Eab Fealtiens. MBleB@aBiotchnology 6(3)
287-3|yjuence. As al so nmentioned, even though the present

exanpl e has put focus on phage display of anti-
y bodi es, any abundant nol ecul e woul d be suitabl e,
ocogpahcabl HRa(198M): mesidiing GAd bPHARFQ 1iBfal @é@&%/s@}%%%% for4§eneratin
. ; : g
high 5%y afloaRdSTERYs iHiss f PERP S or proteins
The?%aexists a H%HggiﬁgﬁxggﬂéTﬁﬁé%ﬁgds for identifying
specific binding partners that can be used according

Hoogerﬁobhemp,rcaﬁatm_ts vaaﬁkbroﬁ's,scrmégéﬂida', ﬁtédsfoﬂ p éz’t(/\ﬁﬁ’tie;db.”&ggzt): Multi-
) C EeCul es. or 1 nstance, e
suburﬁebljgﬁ-:rllns orpéhg%hﬁgcre{%éliam% ssﬂﬂaa?; TWQP@CH%% fgr displgying@antibody

chnélogles 0
(Fab)gle_avy( qryblight chziess NugleicRcais ReBbarcigkioiB); 4£83-41997) ) ,

MRNA- di spl ay (Roberts, R W and Szostak, J.W .(1997)

Li.u . al . (2000)), and yeast surface display
Haneg, éb%l'?ecﬁ’ : ES‘FF“%{h & @9{9?? I Vil Sg'egtor) gndzavelusibh of emstidrabprateins by
using riépsrand diegay.Prohidlaphagd. giispl Sya.teache agy, descri bed
herein. Further, the technol ogies for isolating
TSAR s (totally synthetic affinity reagents) that are
Huse WDs Spefe by Ivarsan §A, KimosAS) 9¢irgRBessvit,Buttoal ) Beakawee $1€ Lerner

RA. Germrfumeﬁ_aoﬁargéﬁeorﬁﬁiﬁ&eﬂial LiBNANGA (B if%uﬂﬁ%&%l%‘?{%ééngwg Phage
L A543 HaPE 2l 56 posi t1ve i nteractions arc

screened out. A specific exanple: Induction of Xolair
Johan§NPE SRS B b Xolair is known
e i, TRl L e el S
bOUREP T V108 Apaey FrbEeptertssiispined ot ehage. Rrmdein Engineering;
8(10):bH¥GpiNE7s. I n order to produce a chimeric 15 binding
protein of the invention, the follow ng sinple steps
could be carried out: - Cbtaining Xolair (e.g. froma
KrebberdiRorehaypers (Rusayster J, GBonegget iAn it aj Bosslard HRU Piickthun A.

(19971 (Retablé giGnipl ag eundiisial atidobp | aiabid PR ﬁ‘%::l;%brido

. tabl e epjtopes such as the ATAngsAyd spleen
oL 4 s LA S e e
MethogsAl3RE: 32155t ope) ,

Krogsgaard M, Wucherpfennig KW, Canella B, Hansen BE, Svejgaard A, Pyridol J, Ditzel H,
Raine C, Engberg J & Fugger L. (2000). Visualization of Myelin Basic Protein (MBP) T Cell Epi-
topes in Multiple Sclerosis Lesions using a Monoclonal Antibody Specific for the Human Histo-
compatibility Leukocye Antigen (HLA)-DR2-MBP 85-99 Complex. Journal of Experimental
Medicine; 191 (8): 1395-1412.
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20 - Probing in the phage display with Xolair for
anti bodies that: 1) conpete with human IgE's binding
W 20005280 (positive selection) and/or 2) doesP@DDK2003/000859
recogni se non-specific 1gG (negative selection) -
I muni sing humans with selected anti-idiotypic
anti-Xol air anti bodies (incl ud?chg P2 & P30 or PADRE)

25 - Testing specificity and safety of generated Ab

Liu R, BaRpRSIE; Sz&t&ﬁﬁo%ﬁ}%%j)%ﬂ@&ugg & %Fi%%éfy Fg\ﬂ»\ protein fusions

E F e )
for i ¥'5r8rﬁ5?'i’?5’rﬁe'ecg%[ ”Fﬁﬂ?lhél%rﬂﬁﬁg%&ﬁ c-specific,
maj or hi st oconpat i b| ity conplex-restricted

Mark%Rl@Ei'Lf ggéste}/hélo 1@9?}5 g%'utl:tsg o s&enw&gqu glll_\ag%r\(tglggﬁﬂctenophages
aqtb}wn%trttyﬁlggle&olgg]y @fn\flr@hwmom‘mdn@cbﬂymressahc aNdw YOrR; USA.

ISBN:@i19s08d27ko.al t ered bi ndi ng properties. Proteins 8(4):
309-14 WO 2004/ 052930 PCT/ DK2003/ 000859 49 Boder ET,

Wttrup KD. (1997): Yeast surface display for
Mattheakise hiCh gt alo(#9ionpawin wtro polygaeptispiay s)dtéhas |8§nt|f E{Jj@]ds from

ve 'r ll e a C | K
R G S T I D vl
fragments wusing phage d| splay libraries. Nat ure 352:

McCaf2ay 6 28riffithsEAg beinger &, cARGRIN @@n(lg% lPKa(M ﬁtﬁ)@@leb[%élﬁgﬁous

phagMd‘a Pﬁg%ﬁﬂ?%ura”ﬁ@e Waaggﬂﬁ”ﬁﬂ?’“ﬁoév ?%\‘b Fragnents.
Mol ecul ar Bi ot echnol ogy 6(3) 287-310. Hoogenboom HR.
McCafféQ9 1) Jacl%ﬁll-gﬂlcﬂgw@n g eRdd1H Iﬁ‘laﬁg-eb% &L %x;?r%%s?c%]t ad"an affinity chro-

te nerating I Nt
mam?}agﬁ 'g%uHCtEﬂ”S[ @%HSI"B@S)PM%Q 6D tpsurfege phibgdiapienphiae. Protein
eng. &8 f: {956tk AD, Johnson KS, Choiswell DJ, Hudson P &
Wnter G (1991): Multi- subunit protei ns on the
Rob surface of filanmentous phage: nethodol ogies for
Obelds h Va PN gzestak, Bdty(199 P aYA-hestide fasidnd fogtite ialvitiagelection of pep-

tides Nodt peteinACrets NEesRRbCssi. 1.9€.10)04, 4333 445pH Hanes, J.
and Pl uckthun, A (1997) In vit ro selection and

evol ution of functional proteins by using ribosone
SmithypR.{I18§5): Pilaseenttiestflisiompbate: Sovel ekbreSionAvectifts th® 3kphP4Rned

antigeks drithe viNBn sofsdel ¥cibncel %88 ng AS, Alting-Mess
M Burton DIS Benk ((:)Ivmcce @1965)3'#8%5&} RA. Generation of

a Large Conbinatorilal Library of the immunogl obulin
WinteRGp Eriffshs ADj HaviEgRE & |HRBYENboSR mnC(@994?§4§|akui118E§t'tJo%%]s by

phage

display SBAASH a s Engberg J
=P a? 1995): By, %quélié&%ﬁ};%%%e ﬂloé:olgéhﬁ %gc for

expr essi on of anti body Fab fragnents displayed on

Grump) ageerseli 0 SpidtetA JoRAREA DQ; Riis€E, BfhNad M 08R7d Q8 T & Engberg J.
(1993): Efficient method for constructing comprehenseive murine Fab antibody libraries dis-
played on phage. Nucleic Acids Research; 21(19): 4491-4498,
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Krebber A, Bornhauser S, Burnester 3, Honegger A,
Wl luda J, Bosshard HR & Pl uckthun A (1997):
woredosakoso cl oni ng of functional antibody vari abCEDK2003/000859
domai ns from hybridomas and spleen cell repertoires
enpl oyi ng a reengi neered phage d| splay system Journal
of | munol ogi cal Met hods; 2012135-55. 25 Kr ogsgaard
M Wicher pfenni g KW Canel | a B, Hansen BE, Svej gaard
A, Pyridol 3, Ditzel H Raine C, Engberg 3 & Fugger
CLAIMS (2000) . Visualization of Myelin Basic Protein (MBP)
T Cell Epi- topes in Miultiple Sclerosis Lesions using
a Monocl onal Anti body Specific for the Human Hi st o-
1. AsRpaeriaRinging protik Bty é immuyngeeni¢ HLa) arDRah MBE cBBredR binding pro-
tein GeImgl % .thatMiddah eé?tflca RS kPR RS
pin 3984412 Rl B R o e o%g%ﬁe&%cl)b{%mﬁf that
SrTr i RSP R SeNk '”JWarﬁ&?&@roﬁa'ﬁ?\?\?"“'(abdmﬂ'e'mﬁprﬁ‘mlc binding
proteiprroesises: of RNA-protein fusions for in vitro protein

-a %EIE%'EO&Q in M%tfbr‘?rﬁj& gB%MﬂB'snte gﬂa?’s gc%%n‘@?g’n%{h%qxpg’tkrecel‘ﬁtor and

h Russel t% . Structure
Whigh; SORIEIRE Y 1B SEeanr spteRERs Sor biegiagto thﬂ'rsrtﬁe‘aPFQHct ur al
- a Lpitdld gyoteih sfuctueethat Dabinsed thid BB bsfofriatiIn@F Shd Riedinh@ME, said

scaf%‘FH bnotel#%ructur}*e b‘gﬁy a%t&g%%?qsr?zalc? mgn'vqantl;%l h%%kl s, L.C et

system f or
-at feﬂé%?rlefty‘ﬂeﬁij‘cla PERRking aﬂ”r“@ﬁrﬁC'd/é@%Peh%ﬁng@ ghdphétdeologous in said animal
and Wihithaiidaso aPMMHT CINGL IT mos in 86id-anlhalS. A 91,
9022-9026 McCafferty J, Giffiths AD, Wnter G
Chiswell DJ. (1990): Phage anti bodi es: fil anentous
2. praaglimeliic pindipg neptein teictroding vaclpiab L ewltmataisasl. scN&iltﬂl bmtem structure

is deB8d froRlarbatfindd IMER! bRk b an tBEKSAP s% m

(1991). Phage-enzynes: expression and a |ty chro-
mat ogr aphy of functional al kaline phosphatase on the
3. Eha fraperiobinding plraeih et¢o®¢ih@g@clalﬁf ObED Wheligsaid 6&¥fold protein struc-

ture 955§er§/\];~d ﬁ%ﬁ%l l§1'n|nRa|¥Y rﬁnrq%gﬁgb%ﬁﬁ a1:rei gerrlr%,eﬁ%é Co:lzlr%)%r%ﬁ:lo%lga

NA- pept i u3|ons or
tldes and proteins. Proc. Natl. Acad Sci. U S

4. b cma&?blﬂﬁﬁ@grolén Satyofdor dal982)3, wWilehATBL Qéé?’fold. proteln
struét\ﬁju% Iggerpve%q,m&ﬂq%v expression vectors that displa

one ant on the virion surface. Science;
228(4705): 1315-7. Wnter G Giffirhs AD, Hawki ns RE

5. ﬁé‘@ﬂgm%myﬁ'ot&ﬂ-%p 41')y or,%b(ﬁ K@ty %gl'e‘?n sqb y s&lgf%%gqrotem

a%_tec no evi ew of | mmin
strucyurs_ 'ﬁg veghtom the nRﬁd%'PEY@H: egjon ok # @?OI%U'G\FGWSW@W”LKIG group con-
sistirfg ofsecolnplddp antiwaigt alll aSwernciHe thdredk sEHOREAOF@b’)2 #gment, an Fab

fragr(]gfﬁ9§,)%arﬁgﬁlm ent method for constructing
conprehenseive nurine Fab anti body libraries dis-

pl ayed on phage. Nucl eic Acids Research; 21(19):
6. HRLhirddRDHindMY 24 mepﬂ(a%%%lﬂ%%&id Schffold protein

structure comprises a substantially complete amino acid sequence of a polypeptide autolo-

gous in said animal.

7. The chimeric binding protein of any one of claims 1-6, wherein said scaffold protein
structure comprises a substantial number of B-cell epitopes found in the autologous scaffold
protein structure in the animal.

8. The chimeric binding protein of any one of claims 1-7, wherein said scaffold protein
structure has substantially the same tertiary structure of a polypeptide autologous in said
animal.



10

15

20

25

CLAIM5S 1. A chineric binding protein that is
i munogeni ¢ in an animal, said chineric binding pro-

WO 2000/05800g one that binds specifically to a fPCBEDK2003/000859
receptor, said first receptor being one that binds a
second receptor present in an gtigen of said animal,
wherein said chineric binding protein conprises: -

a B-cell epitope in the formof a binding site t hat

9, Sﬁ@@ﬂiiiﬁw'eﬁ@binidlne p%iémtcj?%n{l bhe bt {Iﬁﬁgﬁt @r iﬁép E‘{ceilﬁ%cope is

d t
Consi:[%&g?%i’z'&ee'ﬂ{o&pe of ageagggqqyglegegr gtr ein str uct ur e t hat

stabilises the 3D conformation of the binding site,

uct yre he utoI ous in
10 T84 EhnRAC R ind ol 3 o Soy L5 B dY herilh a TR deseher s ene
idiotyRg Aoamantodw e/ ARasiicincite tegiohof erigérabibasbinds e scond receptor
in sadam|dal. and which binds to an MHC Class Il nolecule in
said animal. 2. The chineric binding protein according
to claim1, wherein said scaffold protein structure
11. Tke elémpriekinding pradein abamdamt ofpiladhe L0, pihefedt i FirsBReceptor is the

idiotARIBKARbn SR MRILBLE . 3. The chineric binding
protein according to claiml or 2 wherein said

scaffold protein struc- 15 ture is derived from

12. @ebairnerc Endihgrpionag oo bt brid oﬂda&ﬂ§ﬁelr1r Wﬂereﬂﬂgaid toierance breaking
rl C rotei n of

e chi
o SRR kB ) e of B o Uk o ybatishen n e
am”?tarcl?c'ieﬂk'@qe§f Eherscoleld praseinisyeetute. The chi neric bi ndi ng
protein of any one of clains 1-4, wherein said

ucture is derived fromthe
13. ﬁ“eacfh*”ge”ct@'b“o@ POt ST 1Y Serhs BT & apbeteg e A6ima fea human
beingyr oup con- 20 sisting of a conplete antibody and a
fragnment thereof such as an F(ab')2 fragnent, an Fab

14_%P%§nent .and an scFv. 6. The chineric binding protein
SrRinding RICERIMBF anvsonegh sleish1 43i whisk i drodnti-idiotypic anti-

bodymr@h&affectn&tyr hiedibg agraBRItherRef thabidRsddiitidl Rl dstto GRIRIELRA tole-
mna?&% 9“ﬁ9“ﬂi§§%§§%ﬁs¥%f a pol ypeptide autol o- gous in

e chinmeric binding protein of any
one of clainms 1-6, wherein said scaffold protein

15. 'Bibrchﬁﬁéﬂc%irikﬁi@)ﬁﬁoﬁeﬁﬁofaa@%to@@ain% 1- @Hmﬁnfrgﬂfthgaﬁﬁéén of said ani-

0 e aut ol ogous scaf
mal t%Ft '“9'?%‘?5 Sai'cﬁsefﬂréfpifﬁ?fi’far Is Ss'ect?ﬂ ORI PP qﬂnﬁ'ai'risgof immunoglobu-
lin E,{tRA0e CR1td, brtpyaroyieidpHERI2abnb THF,, wherei n sai d
scaffold protein structure has substantially the sane

%ertiary structure of a pol ypeptide autol ogous in said
16. T3 cAifsHisIbindRg okl ¢y Ine PCTADK2DES/ WII8BSthes 2orBprisEhe

- at ledst owe fist biofedy Wgicp efFb&b Eer@étir@]rbf t@@@'ﬂﬁ*\@ﬂ@biﬁﬂi‘ﬁ% pt6t8in to an anti-
gon HARREAD S Po LRl BRIORS ol gjor cONST I Tuted By The

- at least oné second moiety which stimulates the immune system, and/or

- at least one third moiety which optimises presentation of the chimeric binding protein to the
immune system.

17. The chimeric binding protein according to claim 16, wherein the tolerance breaking amino
acid sequence and/or the first and/or the second and/or the third moiety is/are present in the
chimeric binding protein by being bound to suitable side groups in the scaffold protein struc-
ture.
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10. The chineric binding protein of any one of clains

1-9, wherein said first receptor is the idiotype of
wa@eooansiobody or a specific binding region of aPCT/QEA@3/000859

that binds the second receptor 5 in said animal. 11.

The chinmeric binding protein o% any one of claims

1-10, wherein said first recep dr is the i di ot ype of

a nmonocl onal anti body. 12. The chineric binding

18. ﬁﬂ@%ﬁhﬁn@%m@ﬂ% &Qt%lno;cc&Jdﬁl'g% c% it 7, WRELR tﬂe%ca%r%nae bregking amino

t ol erance break |n9 am no acid sequence is in
acidReauRNeR @ngor hA st and/er ‘ihﬁ§é?°d"id@ﬁdéﬂr thg Bédi reeietyds/arepresent in the
scaffdie protén atructoreas)i rdea&mfh_ an fh@stélfnefjé_ﬁﬁn@ aah E@ﬂ)éﬂltﬁ;&t%%r deletion

I chinmeric binding protein of any one
and%%'%%&#%%mfk%fdgn €rein the animal is a human bei ng.

14. The chinmeric binding protein of any one of clains

. 19. 1‘hé§hlm\éht 6iding ;ﬁ&eﬁfﬂc’cdﬂd@bQBYnQ\LSn@W élalmlqui/s Q/!;he?é]? theedtolerance

b é? |velﬁ blndlng fra%nent er eof is nodified
regge aé“'P%aF SFIFECS AiRjem F‘é’-”sifst'Paaﬁ‘HBa'b';Pé%iﬁﬁi fegviieh srid animal be-
longsci d sequence. 15. The chineric binding protein of any

one of clains 1-14, wherein the antigen of said an

mal that includes said second receptor is selected
20. ThgRhIMREC §ingiRg PERIRY aSEQTAIRI 60 anvrAmelgiaimg 1-19, whereiCBROplerance
bred@diihlaminbatia saqusned &, seldEthZron?Q GFEUPE%%-&?CSUO_EEQ HelePBEIl &pitope

tei one of clains

and? qﬁle&hglﬁbmdﬂ'Zégxdefa¥%ﬁsf one first nnlety whi ch

er conprises
effects targeting of the chinmeric binding protein to

21. e ainkric glﬂﬂmﬁrp?é‘t@?ﬂtéc&g'di‘ﬁ@d) cla$d), ﬁﬁer@in Brd Y50 Cryéeﬁ ‘epitope is
one second whi ch stinmu

selefRg i oy et ShReRenich 55 P2 e ke et e pigpe, an
influghdactirus emagsigsnip egismpet aitd @ . fafcipahen CBigpRbpe apt WheRgh the arti-

cial ﬂf—l@tl@bﬁ‘ldﬁnﬁ deP€de éémyﬁ%||§¥$kgﬂk pg& db/- The chimeric

bi ndi ng protein according to cIa|n116 wherein the
tol erance breaking am no acid sequence and/or the
22. The timanidbiading bﬁot&ﬁ%@f@dlé\@@é ey siteoftdirhél 18Di18 WheleR @efirst moi-

e Sk % OUARE bl 00 1 ASKELE UL n o
for agtARGcspetifie @Jrfm@aztbgmv 9SDB(R ROTEDK2D 6BbODEIBES forSghidiBthere is a

receptd® of hdBNYrRpHIchHdi rghdARE i N according to claim 17,
wherein the tol erance breaking am no acid sequence

and/or the first and/or the second and/or the third
23. i dtipericbindieg pratsie rtcdrding beanysaaf dfalatin® 16422, Wherein the second

moidH ISRl i BRARRIRTnA HeGRSoRfordHll N0 aci d

substitution and/ or et1on I nsertion and/ or
addition. 5 19. The chineric blndlng protein accordi ng

24. Thte ényieeNi@indihg praéiRBcdordify ta@RERS) iHReih @Il)eeéy@m& is selected
from ?%ﬂnnegfeétroe 9 regfl d tg’r?%gigf[gNgi P:[:gﬁ gecllégl%lﬁ 1 PL 1;1 interleukin 2
(IL- 2), mterleukm 4 (IL- 4), interleukin 6 (IL-6), interleukin 12 (IL-12), interleukin 13 (IL-13),
interleukin 15 (IL-15), and granulocyte-macrophage colony stimulating factor (GM-CSF), and
the heat-shock protein is selected from, or is an effective part of any of, HSP70, HSP90,
HSC70, GRP94, and calreticulin (CRT).

25. The chimeric binding protein according to any one of claims 16-24, wherein the third
moiety is of lipid nature, such as a palmitoyl group, a myristyl group, a farnesyl group, a
geranyl-geranyl group, a GPI-anchor, and an N-acyl diglyceride group.
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| ongs. 20. The chineric binding protein according to
any one of clains 1-19, wherein the tol erance

whe@atsaeg0 am no aci d sequence i s sel ected fronP@I/DK2003/000859
natural promi scuous T helper cell epitope 10 and an
artificial MHC 11 binding pepti ge sequence. 21. The
chinmeric binding protein accor di ng to claim20,
wherein the natural T-cell epitope is selected froma

26. I\Q{L%féitsaﬁoof*éﬁrﬁierﬁ%gt%:ﬂ@ rﬁj glﬁleza'ﬁmg%c Qhﬂlﬁﬁg’r?tgwdacgor‘dmg to any one of

| EQ%Q eg ope a virus
claings 145 8" @ AHHCIS 3pd fragmenhsropieTeNtap thefsko- and wher ei n
the arti- cial MHC-11 binding peptide sequence is a
27. Bor RERING e Bt Mt 8k ind 1 GaBF e e = vector tht i
capahle @Qawm%yel?@a@nsubst antially specific binding
partner for a B-1ynphocyte speC|f|c surface antigen or
58 Eﬁé an APC SE§C|f . surface anti such as a hapten
- O ¥R A6V 4P &'9B 27 DIt st Sise 4 f?f%th%@”@é@)t?ws'sang of a plas-
midt éehdBe| yrpdroidy & enigirchtdreosBRE, a@Ba viFbe chi neri c bi ndi ng
protein according to any one of claims 16-22, wherein
the second 20 noiety is selected froma cytokine and
29. Ahg UeFrIFERRING it I 27 21 28 Tepmrslaingeini the 51-mdl idirgctmnaneliim operable

Imka;eparpebm@ent for Gh@lhﬁbiﬁ'esmﬁh@ ntidl8c 6 %bﬁ‘m@nﬂ §ccordfmg to claim 26,

oru T S e O 2oL REALNELBES il A S e
tion C’]tP_IIE memﬁfaéneloé@fkei polypeptide ﬁt?gmerm; thel rewleiamcll ffddmdnt according to
clairh 26 &l cedPeioRallZa tdrinimbddr, 1 nterleukin 13 (1L-13),

interleukin 15 (IL-15), and granul ocyt e-nacrophage

colony stinmulating factor (GWCSF), and 25 the
30. hiecayeckireckorpingteany bise sfediaet @d-2Aonaiith, GfhehSnidtiuced into a host cell,

is ca%glf)lg‘ét‘ |n\é§pa%‘?J fﬂ%fn(gc%)qpaft%qslmﬁﬁgo (S nggnom%IISﬁangG?P%

calreticu ric
proteln according to any one of clainms 16-24, wherein

31. Thevdchirfadcoramy € ¥ny 6ne0dr didis d7%at Wﬁ@renrﬁé’Banﬂﬁe@drlves expression
in a Balar&]ott%%lell gll’u%o in a %r%gnjygé%&ﬂugr oup, a farnesyl group, ‘a

gerany anchor, and an N-acyl
d| gl yceride gr oup WD 2004/ 052930 PCT/ DK2003/ 000859

32. Eﬂraaﬁ‘orn(r‘ed]ééﬂ|c§!‘r9|n§(fhéjvé&§'mﬂytl 85@91%@91%02@’6?0 tsng} as a transformed
I hl I{TEflaCa fdr 9 ?ro elrn laccor
cell gl freane tg% SPICRtRY Eschucleicadd W%@%@ch,réwt@ﬁlem a6y

thereto. 27. A vector carryi ng the nucleic acid
33. ?Heﬁ%%%g@& %QI; gécggj r¥ otr?gc{haZle?ez r/vhlcﬁﬁ %Hﬂgrggr?\ér?lsgfaﬁgIectl?egtfrom a
bacteriep o Ye&éb GrRY P‘i‘?@oetfb Ot R &ﬁ'hﬂ%ed fitore é mudticeiilecergani$m eafected from

a furigoe, @V iasHRt e€INKichtak BE S2foranBIFast, 4Thint &IIPQI%Q? mathmalian cell.
cosm d, a mni-chronosone, and a virus. . The vector

accordl ng to claim27 or 28, conpri sing, | n the 5 ->3
34. Herteansfoomed nell dqroniyer taldagm 321 3% agirh exppesesthehutleie acid fragment

defind iV bigigh SXRUES 8¢ QrﬂraﬁgfoFrHéZ‘d (EélHCJNﬁICﬁ saGLds | o|: AOPEDNL, | 3 its surface, the

t
Ch'mgréﬁﬁag%%é%‘é'adi ﬁ@e‘ja'”laé‘éi&g? O%Jgg'?ﬂsd%z%nggfl ﬁlgcs:cr etion

of or integra
35. A composition for inducing production of antibodies against an antigen in the autologous
host, the composition comprising
- a chimeric binding protein according to any one of claims 1-25, and

- a pharmaceutically and immunologically acceptable carrier and/or vehicle and/or adjuvant
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35

10 tion into the nmenbrane of the pol ypeptide fragnent,

the nucleic acid fragnent according to claim26, and
WopiosaBl y a term nator. 30. The vector accorBCTDK2@®3/000859

any one of claims 27-29 which, when introduced into a

host cell, is capable or |nca%gble of being

integrated in the host cell me. 31. The vector

according to any one of clalns 27-30, wherein a

36. W&Wo?floﬁ?dr\fﬁtﬁm%qfrmh ?f ﬂlb%ﬂe@aﬁﬁskf héec? i t‘w? autologous

in _a prokaryotic ce
m”EéP?V?WﬁmFWQCVE@FEPQOf any one of clainms 27-30, such
- a aglac dddfrsdraemedtcordiblto \whine b6 IoSa@aﬁabb&oﬂfnd’@mw(‘dﬁ%|oﬁ9|a|ms 27-
31g e nucleic acid fragment according to claim 26.
e transfornmed cell according to claim 32, mhlch |s a
-a H'?aéfﬂ"é%ﬂ&kﬁ'a?{iYsamds@lfTé@p@elcwWom@tatﬂaé@r@pr and/oavehides and/ar adjuvant,
protozoan, or a cell derived froma rrultlcellularI
57 LB ST 8% e o i o1 ons v
eXPTﬁWﬂW anclegie btid fidgmeihaccomansh atare d6¢ ehd whick optibragy t&tretes or
i t
o Ui b il PR EKBEETSR 1) Ay AN o T, ¢ AT
secretes or carries on its surface, the chineric
38. Bimethod)fopitiod picparG€bn BRgheicsll étft)érdi’rﬁbetdﬁnycdr@d?“éla&ngﬁ 34, the

metl?féd (@-upg' Q?’éntsi‘ogpl rIgoJ hésg c.lnjf:wn t err?%g(l:ct I ocgfr%qj‘gﬂg ac%dmg to claim

an an
26 Or‘id‘é‘,"th the H@t@b?ﬁﬁe"éjl"tg t@r@nd@ﬁﬁpf @ﬁlﬁg 27-3l.chi meri ¢ bi ndi ng
proteln according to any one of clains 1-25, and - a

| | tabl e
39. BIHIRT oL RieGrnd L Yo s Baely Zhe ez siaos s@Sothe
metP@WOlDII(JZ@(D@/tb@@ﬂlE@ngsﬁeriBG A conposition for inducing
1) pﬂf\m&{f& FiRP nRfiecdfal WRRA LGRS @cgg's&?tan%nad?tlﬁtgneegt fan Jk?mal and which

ous host, the conposition conpri
'”C'Lﬁﬁftf@ SHEFEPPragnent according to cl ai m 26 or a
2) inreobioing agiclotie firgt holeauny optivdadf b&lh@ tdpledfto aﬁlmnﬂmegélc carrier, a

tran?geﬁ@nﬂﬁé’l%ﬂ%tj [ﬁ'@!ﬂg ¥zs Q 0 a%};’lﬂa&la&g%& |0H¥us m%%g n-gafg?ﬂb%urmg the

carrier an adj uva
self-ggigen orithpt %PEWOQQV% ingle F'Né?a{/b@fiﬂwrlrwct@@ iself-agtigen exagpt for the

fact aiee titdy atdosihEdedt 18dst @RE aMfHoCdtid SERERSIABS: Er@&sﬂ%t‘a@fc@ in the ani-
acid fragnent according to claim26, and wh
‘optionally secretes or carries the chlnerlc blndlng

3) pisparieg andaiselatint hipridomasthabnedote atitorties tha hirainthe ffigsst molecule,

4) sstehingehe ﬁ»;tﬂagldgmgitéﬂgeg qur @F%eggp@ Fsalﬁg a&]%b&réléas & delectively

bmd%o Sa'Fq'gﬁt%a “PF4n&i%rning a host cell with the nucl e| c
5) tra@ﬁf@’ nfinggseibiblabescell wigh Boleastajeneti@fat@riaihbieidoges antibodies or

funcM&ﬁa‘i Qérts??‘%%oﬁ Wherd e %@B{etgr}ﬁatgﬂal% & éﬁ(ﬁe izotated %%m fb‘e (hybridomas

the chineric Ing protein
of Stﬁ‘ﬁﬁ t'&ﬁé’r‘c’ﬁ”cg Isﬁ'eﬁté"eh'gr?%d'”ﬁ paibogiehod conpri sing t he
6) cdlwirihgwWienigoss telfssrankjorpedin demg uadér dontitiond B@tifRilitatd pauction of

at leQétQﬁié aﬁt‘i-bo@le§ %L ffun%ﬂ&ﬁag ﬁ%glﬂgnﬂs Qlliqugfsgné rec \perl%g tﬂ'ea!'ant%rc])gies or

functlonal fragments thereof from the host cell culture.

40. A method for preparing the chimeric binding protein of any one of claims 1-25, the
method comprising the following steps:

1) providing a first molecule, which binds to a self-antigen of interest in an animal and which
includes the first receptor,

2) screening a library of second molecules for their ability to selectively bind to said first re-
ceptor of said first molecule,
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15 includes the first receptor, 2) imunizing, wth
the first nol ecule optionally being coupled to an

WO pasyisxyani c carrier, a transgenic ani nal thaPCT/DK2003/000859
produces anti bodi es that are autol ogous in the ani nma
har bouring the self-antigen oL that are autol ogous in
the ani mal harbouring the self- gntlgen except for the
fact that they also include at |east one am no aC|d

3) IS%%ME REE nkh%%r@&%ﬁé;ﬁbl%g} tﬁglg&‘i"egtlbagﬁvpﬁs 2Ial'mnste%éoar%a

preparin I SO uce
4) pé?ﬂarlaayd?Ve@eerr?aqf SKRthEs!s ﬁrereﬁwm%rﬂammre@wlogy, thachisearig ditiding protein

thattdoatdmghutilebzapthef bigtiag sie 604 n"?éhfbkel: is8Rtdd ih )étetpo.% F%‘) Qd¥&fold protein

st Bk 306650 2 STaF et fabliosaPE nr Recft sk ag i bincing sie,
and\m @woathun@aé‘ﬂH@ﬁhéq II@Inm‘tgeamlab atiiseqeamncedes anti bodi es
i) pr@banr%?—){lﬂlﬁt%hé @f‘@nti{é@fsto‘ﬁ réd%ﬁ{bﬁﬁfwt Y@Eﬁﬁcﬁoéw% Cgr | do'b?ndlng ?rotem

mat er be isalated fromt
contgfnér}g le? ﬁ g?coBFI 68qfegnr§épgemow);hﬁeﬂ1alp ﬁ@rrgﬂtt pqﬂy&lqpscongarmatlon,

2) acxghffald pregein Istrutiost awt@bgm@istin dresfrimate daidl lcasﬁoeppr"étduﬂdﬁ]’cture stabi-
lisin§ @Qg@b' &)rr\?orﬁﬁ{%n Eathding ?é E/egli’l%qyéﬁdth r%le?u% in tﬁggslmaﬁlﬁ*nan the

B bodi es or functi ona ragnment s
Second (BFEFI g Pethg delreaes 'é@alﬁf‘g a'ﬁ“dl?c%‘%'%mpeffqeagrrent s
thereof fromthe host cell culture. 30 40 A met hod

. 8RB0 55 5 LA PP B Pl
preferaBlys mQ')‘OCﬁﬂf“@WF&IbQQYa f| rst nol ecul e, which binds to a

sel f-anti gen of interest in an animal and which
nc u irst receptor, 2) screening a library

2. L SR At LS Pl fhanierein M fi (euel baoe HAvPeRTae
antll‘efm’ysal d first re- 35 ceptor of said first nolecule, WO

2004/ 052930 PCT/ DK2003/ 000859 56 3) isolating the

members of the library that selectively binds in step

43. Ehe BRENoAcerrding t9 ARy oty ofiABiAS 381425 yhetebkting sgieening in step 3 in-
cludesamoasthlmamtstépe&hﬂ@Ildi?\gyderitlh&atrbhld‘m{énﬁbebé octing !Hblﬁhofh%t Bmd the first

t
moléct] %I Oé.l?ée? mer}ﬁ'%tq%céyg bs)o Z Sca el sdjcb Ir%t@:ieﬁs frgTI’SHBTelgP%nt steps.

autol ogous in the animal that stabilises the native 3D

44, $hd Methat %c&frdnﬁ@'t&cl@n‘nﬂ@jj NehePdih @ald exclBEch Stkp %\BR/@S hurman
sequence;

m no  aci 1)
a)a E/Hg Bﬂqeﬁ%ra%ym‘?@?ﬁg %B$tys'§?rﬂ”?fjet§’| e GF‘rtf‘ éf:@ﬁt?irﬁdﬂ?'ec“'e that are out-
side ttlaz&:hﬁbte@glytor,a;oah|tmeﬂovce>biuswnmg liprady elembersOihbigéxmibigsulh binding,
and/gpe second receptor or a m notope thereof in correct,
ive 3D conformation, 2) a scaffold protein

b) a §?%t QEEG raryeareRsst Sbillfy torrempRtenith thessegonskrgeansprdfor binding to
the fprstoteeeposthiatisitowsexsitigibn of Ilbiréry hgerfibdrel tHD d6 Mot BXHIBIE L1RA ability.
and being derived from another nolecule in the aninmal
than the 10 second receptor, and 3) the tol erance
45. Hiegarthag aasArdiog Ereny gegl slaires 40ra4, Mhefanest thesk areciepehdegt on

claird @(t) C\Aéliﬁéé%%aep()! indOlved\b1RIGE idRplal &f thd ScofPinBfebiligs. i S an
ant i body,

46. The method according to any one of claims 40-44, insofar as these are dependent on
claim 40, wherein step 3 involves that the library of second molecules is subjected to ribo-

some display, mRNA-display, or yeast surface display.

47. A method for down-regulating a self-antigen or a cell that displays epitopes of said self-
antigen in an animal, the method comprising presenting the animal’s immune system with an

immunogenically effective amount of a chimeric binding protein according to any one of
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preferably a nonocl onal antibody. 42. The nethod
according to claim41, wherein the first receptor is

wo ba4joshost ype of the antibody. 15 43. The netPOHDK2003/000859
according to any one of claims 39-42, wherein the
screening in step 3 in- cludes_an excl usi on step that
al l ows identification of menberé of the l'ibrary that
bind the first nolecule outside the first receptor so

clauﬁ§ ltg X4 Mdﬁ&gggpmgﬁurferr%%o%ggﬁ%ﬁﬁ% Enesgeltlfgﬂ&igen @Tﬁa‘t includes

it %eth d accaordin [ al m 43,
In i éﬁ‘iﬂ’ Hieone SepdireseBT dfingd in claig tl &f25t he | i brary
menbers' ability to bind to the parts of the first
20 side t first r tor SO
as. TR B JeA B8 B 97 0 Retisiarto B P f binaing
meélﬁdﬁ aginidRtergd to tnecangpraltyja arquss seledted freml the parreyteral route such as

the m&hﬁéﬁeou@buhblshwc&&e@mﬁ Qhé"’lnﬁ:r'%(r)ﬁrulg&lli‘te&gtrég thepRRtAEal route;

n

the GBI taRe Bt iRy aited BT FRAF! w6 eRibras e the seigs route;
the gl routy; anditbe intheeramiz hade. accor ding to any one of

claims 40-44, insofar as these are dependent on 25

é m 40, wherein step 3 invol ves phage di splay of the
49. i %BWEJ‘%C&%“%O claign 48rw@%eﬂﬁbeef&c@w dnanttis between B> g and
2,000fpgcdfahershid@rid Binding pedtaih. as t hese are dependent on

cl ai m 40, wherein step 3 involves that the library of

second nol ecules is subjected to ribo- sone display,
50. Hrg\metiiod sicenyding fto yaene ef ptimcid-4R, syfleagin theTchinferetituinl protein is
conthiBed GONrfLEDVBhinBge avifglibvianit i gen or a cel | that

di spl ays epitopes of said self- 30 antigen in an

ani mal, the nethod conprising presenting the animal's
51. Tlirnvm\nelog)as(ccewnwm bnyaone afrehaime g@I50¢ avhérginethk @Bitrievie binding proteln

T T N LT T

9eNS)_ 25 so as to induce a specific imune response
agai nst the self- antigen that includes inits

o $0 WS LORTEE N AR S WS L B
to thefimawne pestaitde Affectdd yhietrotiiaer iurldid amhi(Rlgencpdiog Eenchiimeric bin-
ding @%ﬂaiﬁl ||5tTo€th@Gn|FrQal § B ARH MRdrei é\)tglnrn‘a% Give ekset&sh E); 0 cells of

ute such as thé i ntracutaneous

the quf(f%'cp dgﬁ'gﬁg%%g and t he |ntrarruscul ar routes: the

peritoneal route; the oral route; the buccal route;

53. fH%emér.lthb 'aﬁc%\‘@ng FPULiRy 5% Q\ﬁnegf:qug ﬁ“‘eerlﬁlc erlcoauc ?? ln{?‘oducg? és?are selected

ﬁ anal rout racr
from gl RuAnBNA Gt withgharged prinehaged lipids, IV fomulated in lipo-

somesf, Di@tinahededo e niral iechet DRE Forhubat&owand tra%sf@@c%ntﬁglhﬁfcmg protein
or pJIﬂJ%pﬁ@é 'E\TA f%rrphlgg' r\]/gthp{ P etmﬁ]p}igteglgor Rﬂﬂgegﬁe gﬂé formulated with

accord % 0O any one O
Calcigpy RF@?'P' WE@GPW@ W@F@Jpﬂﬁdl te andoert gémiedmiolecale VPNA aBdapsulated in

chitinl ymgritosart @nd BN)fosevateg with n ath&afEt hod according to
any one of clainms 47-50, wherein the chineric binding

protein
54. The method according to claim 53, wherein the nucleic acid(s) is/are contained in a VLN

device.

55. The method according to any one of claims 47-54, which includes at least one
administration/introduction per year, such as at least 2, at least 3, at least 4, at least 6, and
at least 12 administrations/introductions.



has been forrmulated with an adjuvant which facilitates

breaki ng of autotol erance to autoanti- gens. 15 52.
wab@4oe29Bd according to claim47, wherein preRBERDKERI03/000859

of the chinmeric binding protein to the imune system

is effected by introducing nucleic acid(s) encodi ng

the chinmeric bin- ding proteinsﬁnto the animal's cells

and thereby obtaining in vivo expression by the cells

e . .a | a to imn hod i -
56. ah n{éﬂl@od"ét%br%ﬁr@ 8¢l gé%»mg%r%ﬁ%;é‘%gt R t Emeen{m}d\(e%ystem is ef

feaaigorgiggﬁtp clrai m ner e nucleic acr _

FhEY BETEEICTNS HP-BRPeGanisMIcRpryanism pravets Wik, is Dagying and ex-

prefsongrauhwededdacd fragrodraragentdiag tolvieapged | i pi ds, DNA
formulated in |ipo- sonmes, DNA included in a vira
vector, DNA fornulated with a
transfection-facilitating protein or polypeptide, DNA
formul ated with a targeting protein or polypeptide,
DNA formulated with Calcium precipitating agents, DNA
coupled to an inert carrier nolecule, DNA encapsul ated
in chitin or chitosan, and DNA fornulated wth an
adjuvant. 25 54. The nethod according to claimb53,
wherein the nucleic acid(s) is/are contained in a VLN
devi ce. 55. The nethod according to any one of clains
47-54, which includes at |east one
adm ni stration/introduction per year, such as at | east
2, at least 3, at least 4, at least 6, and at |east
12 adm ni strations/introductions. WO 2004/ 052930
PCT/ DK2003/ 000859 58 56. The nethod according to
claim47, wherein presentation to the i mmune systemis
ef - fected by adm nistering a non-pathogenic
m croorgani smor virus which is carrying and ex-
pressing a nucleic acid fragnent according to claim
26.



