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the fields of nmedicine, immunol ogy, virology and

nol ecul ar biology. 10 Related Art Vaccination has
provi ded one of the nost effective ways of fighting
infectious diseases and has led to the nost
significant bengfitsf gﬂ@t' | in the | ast
century. Early \%%%'?%%?égn S Irﬁgtﬁ;glﬁggvlﬁsed live,
attenuated or inactivated pathogens as the i munogen.
Safety concerns within the public and the authorities
have fostered apaAtXGREUSID OpTHNVEIeTIONd and safer
vacci nes. This search stinulated a new direction of
research, where individual antigens were isolated or
Feeld obthedntdryiorxpr essed and i njected as in nmunogens.

Exanpl.es of these, i ncl ude_the devel opnment apd use_ of
subuni e PEesentja¥entignd ?13%%5' MG RBbammunGHgg Virology and
&&gg&ﬂ.ﬁ.ﬁ&g ddition of an adjuvant to generate a
sufficient Tnmune response 20 agai nst the antigen, as
an isolated protein is typically not sufficiently

L munpgeni c to generate a protective i mmune response.
mquﬁﬁfgﬂ several strong adjuvants are known, such as
conpl : ' | . o
el o oA s bl OAEbe G oY FIeB AR BE btk orious

idivensel and Hagiled tordkembst sighifichanbedefkoforridlia dizalthaint e last
Recent]y, research on the principles of discrimnation
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Wbdrbls RY nidre defiNel MdshfeOn@cmbgnal for an antigen to be

recogni zed as forei gn (Bachmann & Zi nker nagel,

- | mundihis spewhptimpiptgbesslirectionefieseatub, where dpdividyal eftigens
S e bRy TPy ol T g s of

TR e filletthe dAR dpraBAn ARk 6f Subultft viiddistl, Sich L#g&di'ﬂeﬁﬁﬂwxfé@er,

the inproved saféty profile of non-replicable
witen irgnire the addition of aw edinemf ta penceait agufficient anmbes response
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_ Recently, research on the principles of discrimination by the immune system
between self and foreign has revealed that the degree of organization and the
repetitiveness of the antigens on the surfaces of viruses are a very strong signal foran
antigen to be recognized as foreign (Bachmann & Zinkernagei, Immunol, Today
17:553-558 (1996)). This property of viral structures was made use of'in the design of
new vaccines based on virus-like particles (VLPs), which combined the

immunogenicity of viral structures and the improved safety profile of non-replicable

© vaccines. In those vaceines, the antigen is either fused or chemically attached to virus- -

like particles, the chemical attachment being covalent or non-covalent. Thus, the




A variety of VLPs have been used for the attachfigwmapf2007

antigens. For exanple, WO 00/32227 describes the use

WO mbabEsst itis B core antigen in the producti GCT/EP2003/007572
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‘prOV|ces A virus

ofeertain 5 types of vacaines. A new class of highly
expressabl e and hi ghly i munogenic VLPs has been
di scl osed in WO 03/0 56905, which is incorporated, ..

8 Vg the

"ﬂmr@mﬁ%(ypmpﬁ@f@ﬁ%%wﬁﬁ stryciures fransfegred t 156p

ed of. t protein of RNA bacteriophages.
R

ns are expressed reconbinantly in

bact %V@e@%ﬁmﬂﬂa\@-&eﬁ@eﬁ oo theQetndhi ont df wntigdify. Plragample,
RNA genone and t herefaore cannot replicate. A _new RNA

228 ﬁeaggbesmw of Hspatiisdhcore artigenin theaiedygtion@! certain
EKI O\él ns at, J. Gen. Virol. 83: 1523-33
inFﬁe AP205 RNA phage (Taxonony ID: 154784) is

a si Dﬂgh@w%le{sélﬁﬂﬁléhlymwssatﬁe aiid BiRAlyRMA{HRRe AT Psd@e been
virus, which belongs to the LeV|V|r|daefamI

diseldised mwcg@ﬁioss90&m3 isiinparponatediberein by @fﬂ@m ipits quirety.
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163098)1s.a Elhgle@e'a@dﬁ poértﬁrém&aﬁdﬁZRNApbmgBl\bb stage)seisus, which
three Iargg open readi ng frames ({L&?ﬂ? \I\gl ch code for
belnnenin e devigwidag ﬁ@%&@wms gvwsy pnlessified Lgyiprat spbgroup.
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unknown. It has been Eostul ated that one of these
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a)
Avindtehacten sup. (§loainsdiend. , dclren. Yool &4 tb523333s@002)aﬂh¢ grmpme

rotei n havin am
@Mﬁ@s@nﬁwﬁ Biediisg epetiscaiis Sprha( RS Wjich code for
hiahfafin, B &apﬁxfﬂttgé Pelafﬁt: ?ro@{ns(ﬁ)addﬁioﬁeﬁﬂﬁﬁdﬁ&ﬁﬁﬁmaﬂ
art e conprising at least one
R B$ &t present at the 5* terminus precedmg the maturatlon gene. The function of the
proteins coded by these ORFs is unknown. It has been postulated that one of these

ORFs might code for a lysis protein (Klovins,J,, ef al., J. Gen. Virol. 83: 1523-33

-{2002)).

SUMMARY OF THE INVENTION

A first aspect provides a virus-like particle comprising at least one protein

selected from the group consisting of:




sel ected fromthe group consisting of (a) a pr bt &ngary 2007
conprising amno acids 2-131 of SEQID NO 1; (b) a
protein conprising am no acids 2-131 of SEQ ID NO 3;

and (c) a nutein of SEQID NO 1, wherein said nutein
consists of an addition, défetion or substitution of

one to three amno acids fromam no acids 1- 131 of

SEQ I D NG Athird. as ect rov es the vi
parti ol o oftht ner BRGHERTRER T RROHT Tnaree ay o Faieup Fiou
protein conpri sNig;an no aci ds 2 131 of SEQID NG 3. A

fourth asp provi des the vir.us art

Locond aopfit PERAOE RS dnitagd SRaRRE b T st
ID NO 1, whereNf:X¥aid nutein consists of an addition,
deletion o supst on o a o acids from

am no aci dé)Z 1§Tuefn°§é6dpﬁel%%ﬁ? nk)fl fth aspect

provi Aesc@dwepetco provigies praaisiike garticle ARRRSIng atulsast oke protein

Pe‘rilec{ed%rogfthe ou cc>ns1st1sf1‘rj“o¥j vector Conp“ ses a nucl eot i de
guence encod N ﬁr Otein conprising anmino acids

2 131 of SER | [hp@enﬁzomﬁnsng@dnnaw@dtlmmﬁ%@éﬁwn

vector for,prod 0 t ,

wher o ' ool venpoRth ShefRROanitb Lfia 51RO BN 3, and

encodi ng alcirut ea mutgin SESEQ DDNGD: 11 whereih esnidi muts:alcdnsmts of an

Eﬁa&}%%l iR 'oiSE st%tlo%rbf %g%tot ﬁn%n 'amg'slagldg g,n %frmno amds 1 131 of
1 Ut 0 Fee am no - aci ds 1o

SEQ d3 Np: 1131 of SEQ I D NO 1. A -seventh aspect

fp|r ?;/:']gglﬁmfﬁ Qcis. rog%l J»thg Q;{H?{ flkcé Aﬁ.g.lc cﬁ" tl%ees%go%d ?Ige[cj{r %ﬁ\%ﬂpgsmg at
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leat oncambtoig tof 8BQ M) NEht V(I@ezresapirmgn ngsisty@f sreqld@medﬁlon or
SBLiHuR G O a‘rrﬁ?osﬁidg ﬂp%sakn&oe tds2d 30 B ?é(EH?NODE otein or
a nutein ca mng a virus- icle. A
ni nt hAagige @sxpetprmwmmsa aetort énr rprdviaving gn a‘hPEQﬁt vims-diké gparticle,
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*@321131]9?7SBQHD1&T@3 2007 2b An el eventh aspect. provides

conpr oxh Ubpelt AOVELSS Bl B b lE o' APOB BAE pacice,

Witkzein 'ﬁauétfectcm cmhta'tse&)ﬁ ngkgidd3eNEn® empodlrgEQillltB)nN@SEQ IR NO:1,

ek "szpd %ﬁ%ﬁl%nﬁﬁfé{f a%%%dﬂoﬁi %Slte{?Jn Jr%{ibs ?&‘%ﬂ A9 1o BiRo
i ke partic

vVirus npri’si ng nuc e seguence
@édsmnmn@@’thQD%qf@Eﬁtmd‘@ It o that of SEQ I D NO 2 or

SEQ 1ﬂt)se‘)é9h asAﬁect provides a host cell comprising the vector of the fifth or the sixth
aspect. '

An cighth aspect provides a method of producing a virus-like particle comprising;
{a) providing a vector according to the fifth or the sixth aspect;
{b) introducing said vector into a host cell; and
_ {c) expressing the sequence of said vector in said host cell to obtain a
protein or a mutein capable of forming a virus-like particle.
A ninth aspect provides a mutein having an amino acid sequence as set forth in
- SEQ ID NO:3.
A tenth aspect provides a mutein of the recombinant protein of SEQ ID NO: 1.




A thirteenth aspect provides a vector for proddéiagar 2007
AP205 virus like particle conprising a nucleotide
sequence being at |east 95%identical to that of SEQ
IDNO2 or SEQID NGO 4. A fourteenth aspect provides

a vector for producing a APZD5 virus Iike particle
conprising a nucl eoti de sequence bei ng at | east 99%

identical to that of . 2 or . SEQID NGO 4. A ..
fifteBRERvElhawect iy ésveat% ¢ PEuFing 334’85)% mﬂﬂ@lﬁ Rgficle
edmpiising @ auEledids beqRéRE Bkig atdeHP30%S idedical 10 uied 6DSEQED NO:2 or

gﬁ@ﬁ&f‘f encodi ng a pol ypeptide fused to a protein,
%ai d protein is selected fromthe group

consi At#walithOdspect grovatiep aOtetion fdtaprbdigingra ARR0TOviARI like particle

uence a forth i.n SEO I D L 1, a L
T RGE & 00 G e bef Erge Bge Wepicpish e Pr S NG or
MQIBN(}md (c) a mutein of said polypeptide of (a) or

si xt.eenth as Rrov des a nmp,
Compr AR Sitset SPRREE 03B bt arogBriBEs 2P S e partice
Ginguising @nadledtida geqénce beihg AreabPE0HideiticalSto pleat bf $H@TD Ak or
ﬁ%(?@ﬁlﬁzgS virus-like particles; and (b) an organic
wherein the organic mol ecul e is bound to the
cor e pdvirteehtk aspedt geudsstacenioh fcﬁ?ppcemm@ B AR08 siras like particle

ORI Eb 1 i3F BOHEFE g ey kB, B R 2 o

sxmmubeclconprl sing at | east one protein conprisi ng

am no,

o't u R Sreftare s Aot o R sblir ot protin
Caippising h ngelectide pPuace cxoding 3 polghepSiFubdd thi@prddgin, anberein said
él%lg) a ny%i%l n. f SE(% | DtNQ 1, wherein said nutein

IR S TeleCis Tgm RIPYR TR ig 8 et i on or substitution of
one to thr@p am poichchatmgfanamimnicibbseqadnds adlsel Bithah SEQ 1D
SEQ I D NO 1; 417 January 2007 2c (b) an organic
nol ecul e, wherein“said organic nolecule is bound to

sai d core (bparta ploin Hingiaghindendichl sgpmct agyeofurttiés SEQAD
conposition as f| ned above, wherein said

composi tion conlg an amino acid |inker. A

ni net eent hicas peucmmpm@‘f sailepolypepiiieofitag exib).c al
conp oﬁ sn:{een aspna prowdgga composition comprising:

(a} a core particle selected from the group consisting of
(i) an AP203 virus particle; and
(ii) AP203 virus-like particles; and
.(b) an organic molecule
wherein the organic molecule is bound to the core particle.
A seventeenth aspect provides a composition comprising:
{a) a core particle selected from the group consisting of
(i) an AP205 virus-like particle comprising at least one protein comprising
amino acids 2- 131 of SEQ ID NQO:1;
(i) an AP2035 virus-like particle comprieing at least one protein comprising
amino acids 2-131 of SEQ ID NO:3; and
(iii) a2 mutein of SEQ ID NO:1, wherein said mutein consists of an addition,
deletion or substitution of one to three amino acids from amino acids 1-131 of
SEQ ID NO:1; and | - |




a) the conposition as defined above and b) an 17January 2007
accept abl e pharmaceutical carrier. A twentieth aspect
provi des a vacci ne conmposition conprising an

i mmunol ogi cally effective agount of the conposition as
defi ned above. A tmenty-firgf aspect provides the

vacci ne conposition of the twentieth aspect further

or ovi eieco e RRIEAHE Mot e Rl AR R At fo sid core

occur ri nerticte der ed and repetitive antigen array

conpri,si n vi di.ng.,a nol ecul ar affold .
conpr i eﬁ% tee{lt@ ﬁsge“gg‘i"%’ ]ldgﬁgté‘e SEMRYYHG ¥y ﬁﬁ‘etdhag’oveg PS5 geld
(:cbrypqé;lﬁﬁﬂaomprmcm amivd aCidilinkedP205 virus-like particles;
and (R) Qyi di ecul e suitable.for

i nduc?{nﬂéIP egeﬁ ﬁ??u & mw{g%%gli’@gace‘(‘tb SPBOT N Fg™B s of
assocaat i ngle(canjlpcamdn(askx)efmaﬁbdvmans optionally

t ajned thin or as a separate
%Pegtﬁf; W?fc‘!fpg’)b gilﬁ%laﬁeuﬁﬁalh‘fééel erreflts zf p(a)
t hr ough thehtietls uedpetthatroddes d 20r geeihe dahyeeitibe comprising an

atfol d f dered and
FERGEIRlED Abedfoly BEB Lanitsbite s R R et

pr ovi ﬂesreatyfﬂrsb cgsst providgribe waichy campaditichadfuha bweptieth aspect
rri . r and repetitive array conpri sing:

%a &F?Poglgsd?%waglagj%?r%\qecul ar scaffold conprising a

Vi 1 usAl tveatypmednd cspecs efreddasda fprocess ttre potiming a non-naturally

t] I n co r|S|ng am no aci ds
0%%2 Of&%gék? B&)ktlgvgfglg?é%faycompo?ne% n conprising am no
aci ds(appo3itlingfa SEIGldD shiffcdd camyetisinigia Jorapartitle selectdd BIFthe
%Qf 1 wherein said nutein consists of an addition,

etion or substitution of one to three am no acids
from am no(i) A08sirds; 481 of SEQ I D NO 1; (b) providing
an organic wmﬁsﬁy i%lle% afn r i nduci ng an i nmune
response,; Q provid n a neans of associating (a) and
(b), said (rpanyidmgt momedahie moletwdé meithblenfot Hhducing)an immune
and/or (Db). Q.2 separate nolecule; and 17 January
2007 2d (Igsp cohbi ni ng the elements of (a) through
(c), such chaovidmid roraganf essovitig(hleandaB) oail ateess eyitiohally
said scaff rdered an |t|ve
array. A tc\%/%elgin%/(?wgu ﬁ%moré@tgparsgﬁ?p egenéﬁﬁcﬁé: 5 & c acid
nmol edd} eonstonmpg ilei ahgneats i ¢h)eibtaugie (¢)sghldhac aidisreasit molecule

fort haséo@iaég%t{l Paich\@affc]ig 150‘ form an ordered and repetitive antigen array.

A twenty-third aspect provides a process for producing a non-naturally occurring,

ordered and repetitive array comprising:
(a) providing a molecular scaffold comprising a virus-like particle selected from
the group consisting of:
(i) a protein comprising amino acids 2-131 of SEQ ID NO:1;
(ii) a protein comprising amino acids 2-131 of SEQ ID NO:3; and
(iii) a mutein of SEQ ID NO:1, wherein said mutein consists of an
addition, deletion or substitution of one to three amino acids from amino
acids 1-131 of SEQ ID NO:1;
(b) p1_‘ovidin-g an organic molecule suitable for inducing an immune response;
(c) providing a means of associating (a) and (b), said means optionally contained

within (a) and/or (b), or as separate molécule; and -




A twenty-fifth aspect provides a host cell cont&aaapsgy 2007
a nucleic acid according to the twenty-fourth aspect

or a vector according to any one of the eleventh to
fourteenth aspects. A tmentg-sixth aspect provides a
net hod of producing a virus?§ike particle according

to any of the first to fourth aspects conprising the
steps of (a). providing a nucleic acid according to the
t went () compbpRe dadempengy of(a) dupush (©)a suchripat igd topeagtcymefiaile
Shodidi® vaineiaRédifoldao femishi@ @rfehed asPRE4EIve 4Ry, | Nt roduci ng
said nucleiggﬁ id or said vector into a host cell; gf?
expr eSSMFRYY-SATH 2FRTE! REPades @ relgic 2pif et Spmpride gictpotide
¥QG4n0E ad sBt 5@ Bl IWQEID N0@I1ks. to obtain a protein or a
ranégglr gi tﬁra t?—%\lﬂﬁ ﬁg)fectl;ﬂ%vg%eg %rh%gt\e/(!@ %gntlgllgl}ég @?n%glt 'Ic %lci% according to
theaREdly-FRME AEdictas REGkiop beHdk@Stotny JEE bNthe GRIRMIS kd fodfieenth
according to the twentieth aspect for use in a method
P muni zati on. A twenty-ei ghth aspect provides the
vacci AeweayRodi hipett Hroviderse métha@l BEphadcindacan@iliRg dafticle

t he .t went y- sevent spect wherei.n the conposition
EPEHER SR SR R AT WSS Oy mt b 2 pect
provi @gs tHevitiag a aficléibaeiy acoidig 16 HIPREIty-foafh agearddiaNgctor
to thg tmentéf&h asgﬁct for the preparation of a
Eerding feo anyiong o e deveph (o fopsierathiaspestsi t apl e for  bei ng
adm nibyt eriglodubing sadidjchid acidrorisdld Kécke@ o abgeadl]; pr ovi des
the u of the.vaccine conposition according to t
L nent g ni rPRSUBOEE TR FOR A A B Oh e PR iR s ol
i 5 et ol museBindapable bihfofrhiyig bhivirgs-lidspetde pcondingdas the
%%e conﬁ sit%on_as defi ned above for use in the

SeH a387“preventi on of a di sease, disorder or
physi &l eghtyabventnaiptitOprovidesan vaeciny | dimddsitionkeomding to the

sai d co itiaon is.suitable. for being adm nistered to
et FERD Pt n 2 BT pLPRBEBRE aspect provi des. ¢ he
use oA tvhey-eghfiospdct povidss defatidtt adnpositibrofor Wsé1én a method

- preparation of a coppositiqn for, treati.n r .

RraER s i e SesEol e GHEn B CoRRLID) Bhessgomprises an
adprvelintt i on in an individual, wherein-said conposition

is sujtable for bejng ..admnistered to said .. .

| ndi Vit mit apest POVIAR B et dhe Kegie Seluposition agqorfing to
the npntiéth ngiactdocthe ghiepgation df hevatavenivhatin said S i afitabis dor
t he Erea ngﬂt onQFevention of a di sease, disorder or
1§ﬁ§§l$ﬁﬁfﬁ%aPag%ﬁ&'tion 17 January 2007 2e in an

Ib2|d Inv gﬁlﬁ,:etﬁ ia%gt&gobf?q‘ag%gisego i eﬁv%!r‘%ﬁegfgg“pgsits lilll aE:éao%igg tfo%e

tivhty- it Bpéct, Wwhasieeid cpipositibaFurtiiCcongEis@fan hdjévanacci ne
conposi tion according to the twentieth aspect for the
pr epat SUTGHESOIPE! RgEEss ke apotiiesidfgned abyr &y ast iy a
t%aﬁlfeﬁﬁ?r'prevention of a disease, disorder or physiological condition in an individual,

wherein said composition is suitable for being administered to said individual.

A thirty-second aspect provides the use of the composition as defined above for
‘the preparation of a composition for treating or preventing a disease, disorder or
physiological condition in an individual, wherein'said composition is suitable for being
" administered to said individual.
A thirty-third aspect provides a vaccine composition according to the twentieth

aspect for use the treatment or prevention of a disease, disorder or physiological condition




di sorder or physiol ogi cal condition in an indi Vi &gy 2007
wherein said vaccine conposition is suitable for
bei ng adm nistered to said individual. W have
di scovered that AP205 coat Eroteln can be
reconbi nantly expressed in “%acteria using the vectors
of the invention. W have al so devel oped net hods for
17 January 2007 WO 2004/007538 PCT/ EP2003/ 007572 3
Muh iddividial, 0Merein sAPOhpasition F-shitdole ittelrigatBmistdvit to emer ,
1he_AP205 coat proteins produced by the present
i - spont aneously forned capsids, as evidenced by
El ect § ofirMdufR 8500 Yrdvidd ma gk dremiastelcbipdsadn a@créﬁim to the
therefore the coat protein alone together with
tapcatisthygspect fos the prppratigrsemrypspinsfon trrating) geyernting Edlse,a@% | .
&— pdréeéﬁgéﬁﬁ?ﬁg&%%oﬂ]% i Lfmgﬁldh% S ga.lld']@aca t?&)gn Bééu&
fown funetion surprising ure- o
' mmaﬂﬁﬁmb@mg@mmmsmbhanmﬂathQMénce honol ogy exi sts
bet t he.seque e t he AP205 at roteln and
ot hor VRURAHEGLIEDER: Br5 PR R AT o Ry e
thatrih asing ethel Glettads esk, thgeinvénfien. SWeUkdveirido pévePRPéd inethodd for
the capsid fornmed by the AP205 coat protein and those
formed by the coat protein of those RNA phages are
nearly 10 indi stingui shable when seen in EM W have
di scovered that AP205 VLPs are highly inmunogenic,
- and can be linked with organic nol ecules to generate
vacci ne constructs displaying the organic nol ecul es
oriented in a repetitive manner. High titers were
elicited agai nst the so displayed organic nol ecul es
showi ng that bound organic nol ecul es are accessible
for interacting with anti body nol ecul es and are
i mmunogeni c. 15 Di scl osed are reconbi nantly expressed
virus-like particles (VLPs), spontaneously assenbl ed
fromat |east one coat protein of bacteriophage AP205
reconmbi nantly expressed in E. coll. In connection wth
the aforesai d, assenbly- conpetent nutant forns of
- AP205 VLPs, including AP205 coat protein with the
- substitution of praline at amno acid 5 to threonine
(SEQ ID NGO 3) are disclosed. These 20 VLPs, AP205
VLPs derived fromnatural sources (SEQ ID NO 1)., or
AP205 viral particles, may be bound to at |east one
organi c nol ecul e to produce ordered repetitive arrays
of - the organic nol ecul es. Organic nol ecul es di scl osed
~include antigens and antigen determ nants, allergens,
sel f antigens, haptens, cancer antigens and infectious
di sease antigens as well as small organic nol ecul es
such as drugs of abuse |ike nicotine and 25
derivatives thereof, |Inmunisation of aninmals using
anti gen- AP205 VLP conjugates, or conpositions
conprising such conjugates as disclosed, induce a
strong i mmune response agai nst the displayed antigen.
The VLP disclosed is thus useful for the attachnent
and di splay of nolecules and in particul ar of
anti gens. Hence, the conjugates, conpositions and
‘methods disclosed are useful for the stinulation of an




30 i mune response against a variety of displ ayetpnuvary 2007
antigens, and thus for the use in animls. 17 January
2007 WD 2004/ 007538 PCT/ EP2003/ 007572 4 In_a first

WO 20408754 Ent , the present inyention provides fB?T’gm““:”““"S”
virus-like particle conprising, alternatively or
preferably consisting essentially of, or alternatively
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protein of (a) or Preferably saldaﬁroteln

WIHHRINATSE ST ct%fﬂra&sé@ Iyoffhe gapsi aneP%cfthukﬁ
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aci d sequence as set forth in SEQ '
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shadP20 et praigin apd other RINGY phiagy c@at Rrefpins Iﬁmnhwblcbﬂ@r e

BaY Bicareaiioni gy 1 S ol BpoBiof B B sRFH 4 r LB e 205
NEhSrotthieaRl thodd fifRd byQRE c@d@p?&eﬁ%ﬂhbmﬂeph ages are nearly

prefierably three am no”acid fresidues, nore preferab
10 tindistinguisbalde wdten eenduEd]. ‘Mmhiave\dmwoméﬂxat AP20VLPs amn blghly

d f SEQ I D NO SEQ I D NO,3
amaglgogegﬁq éﬁi&a@?ﬁ e§WEPFW@HDIWJZ%F%WC{?F%‘@@?%%‘@SWM
Wpleyftly, 8 Bkl Enchebith chibhebd By b FoBoriORIRMAL KfEh iters wore
slitiidnagdadest ahe 301 diplaetl dorgate nelemil@ssivuting didt hound Siganic

IDNO 1 or as set forth in SEQ |ID NO 3, wherein, at
mdesules gee w@m@rn@mgwbm@damo}k a@@ﬁg@ mlrn@nogemc
resid s_del.e
15 o SubSRHEEE ol iRePEpintnBLs SREHRGT s Al | RAg(EELPY,
- ZPorRaRb&IAREEbIE, froMbst lchdt tdne Nco prot&if NTea¢ Rlibpifage AP205
substitution. In a still further preferred
serondinently expeestedmint Bi nokhaln mmﬁmmvo Wil tﬂlesaéqnsTMe!S@mbly

Ry R 1 ABos L AR B ol R R R

bibs@@tiord ofirilBeheahiid @&id SO ﬂﬁedmr@f(sﬂg hbm@m ar/@ibdlBed. These
resi dues, and even nore prefera one |ysine of SE

20 VBPmAP28S5 HLPSEQ\’@@W@W g HENG: Bd 0pAP205 viral pariicles,

e S e L A o il 0o
%08{1@%@ MRRRLIR Org hAMERE | fRIRESVhdER: faﬁ’tfgeﬁ's ',T%& €ldlgen

havi an am no acu sequence as set forth in SE
mrannams,t eﬂmmns,vs_ellﬁ/anhacrsc Ih@m@d, rancer antigensnarglf infdgtious dlsease :

r eég%g?hgg,ghlagr ot g n of 5’?@ é§idﬁl7§%%2? é&os}cgtme and
25 Hgﬁﬁﬁvéé%@ﬁof%ﬁﬁfs%hgﬁ' IHHE ﬁsn@é WPtc\:‘iﬁjugates or

am no acid residues, ven nore gggferab y one

itidgs CCofrpikidi esudli oS@antL-dD abQtisclosed, &idd R Midng irﬁmune ,

ad ed, deleted qr substitute wher ei r ef er abl ajd .
response against t?xe <ﬁsplaye antigen. The VLP (flscqos%d is thus us)t/afu? ilor the

attachment and display of molecules and in particular of antigens. Hence, the
_conjugates, compositions and methods disclosed are useful for the stimulation of an
30. immune response against a. variety of displayed antigens, and thus for the use in

- animals.
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at | east one substitution is a conservative

WOUH&TB8ti on. In a still further enbodi nent, PEHEP2003/007572
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i nvention provides for a nutein of the reconbinant

~protein of SEQID NGO 1 or SEQID NO 3, wherein at

| east one cysteine residue, preferably two cysteine
r esi dues foft eb@linentiNGe plesart irSEQonPréviddOf 8 2 virss-tied mride

Y

gudfaiablybngisting Al it dsasiaink petein sdléctl fmedie igfoup cofsisthfo®f
the recomnbinant protein of .SEQ ID NO 1 or Sg%l D
Ni@) Bprofie Paving ae amipsacidieauengs pheet farth I EQ PP Y& ol §

HGER HalRle B A S e R R EBENOLS P
Irbutdie oflsaiﬂgar&ﬁﬂ o2\ (B). Preferhblyashitbplotci isab@inifiant. Thus,

“substituted, wherein preferably said at | east one

displosgdtizia pappid ifarmad by ¢ henstrona piotn seldotet] iftountthegroupl gonsisting of:
. [ Imen I nvent.i I Qyi-des for- a

@%&gﬁélflgirmg %n uc 'dnagcgd;S%ql}fB S\e/t&?rﬁl{s)ml%ﬁgg particle

|15 e R6RI Bavitlg drPSiho 800seqicRédARlt torilin 'SEAPID NO:3;
90% ndré ‘preferably at |east 95% and even nore
pné{Qrabhipgindeaiddeoteincal (X @ (bhn a pfef@FEQ dniboilinéi® Qidor
SEQ D NO 4, Aternatively, .discl [ vect or, faor
mgﬂa AR Emine s spauense g 5 fos i _ﬁ?h\f@iﬁﬁ ) &tﬁg%yﬂ

. : [ : :
BRQUEPRIO: RNt s hnB b dhid NEBLE e pbly (S ol acid
besidueg, mar paaferublyawiothnsing sdd cesidies, 208 ebaf mbre preSEGly dae
rotein _having an_am no id sequence as

NO.1; (b) ap acid se |
aming gpiqd Fesidye QESEQIDNNO31 onRBEQID) NQ:3is edded, deletediog

Fﬁ%s\fi Eet\-/% gfne?e{' B%Qer&@% Ss%{r;l (f# f%ést r(rJélP ﬁ@’&gi oG o STRAA R -

'on provi of producing-a

StBtiRution! Tise further frefeired bRAbedifht, Shit tnidebia ha§ AP&mefo acldd)
providing a nucleic acid conprising a nucleotide

seqyenttos sobfontly in SEQBR N0 assetlogh ai BEQAD NQ:% wisesis at
ferably at t 95% and

FFeSome e Gdenbant FRLY oo telie i aim ot B NG: 4 oy

§EQ TOONNG, iétdelOted BF SitisHiubd, ﬁ’h&:égfég%fe Ll it Qaség% ot

nucl eoti de sequence being at 0% prefera
prefiatbl9 06, substeupiorisarcahieyvative lsetatitutioh%in astidl fevther preferred

more.prefergbly 99%idenfical to that of SEQID NO 2
W{)@t%cpbs ugteindgs an pginoagidseArenss asel drfoincSELQ d N6: 1

- 5PV BHiSh §E’(§ ﬁ% ﬁéﬁ? Shheb&h bt Ie%&)gg? g@{/nggg%@%r EP%%%W three

nucleic acl Sequence 0

hetie restduies] Ro@réferiby Modydhdregidues, 8t Stbnghdtre pdTaiably one
of formng a AP205 virus-like particle. Preferably,
Ising o SEQ ENO: L or SEQ NO:%is adrlsdriptedommbstiaied, Whereln

%%Qeﬂb%) a8 fé%/OIEIE & Os%éu RAYE conservative substitution.

In a second embodiment, the invention provides for a mutein having an amino acid

‘sequence as set forth in SEQ ID NO:3. Alternatively, disclosed is a mutein of the

recombinant protein of SEQ ID NO: 1 or SEQ ID NO:3, wherein at

least one amino acid residue, preferably three amino acid residues, more preferably

two amino acid residues, and even more preferably one amino acid residue of SEQ

“IDNO: 1 or SEQ ID NO:3 is added, deleted or substituted, wherein preferably said -
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6 In still a further embodiment, the inventi oni7 January 2007
provi des for a nmethod of produ0| ng a AP205 virus-like

WO 2084/407838e conpri sing the steps of (a) provi dPRGEE2003/007572

nucleic acid or d vector &ncoding at |east one protein
sel ected fromthe group consisting of. (i) a protein

a [ t forth in SEQ 11)
R%&l’i%g” [b"?‘%w%%% %Oq'ﬁ Wncﬁgﬁsam no aci d sequence
as set fo Q I D NOC. 3; nd (1i1) nmut.ei n , of
sai dIpr HQSva}maw .ﬂ}vente%spr?*ﬂ@qséﬂmw ginofthy

rd¥dfibafit ;ﬁsﬂeﬁh dfrssaqm\r@ep bPSEQ rlch@- ) ObreinG Idast dné)
expressing said nucleic acid or the sequence of said

cmne)remdne,q:aefdrablystwowkﬂemet@mbm af BEQADNQr boesBQdP
N B el ST o
BTG ST AN R, Adfhafliel), B iUl B0

rebeahmantqbrc&an ot SE(D Y NO: [t vr 86€ IBMH0d) mtm ait he i nvention
provi des a ¢Qnpositi j sing . one or
1 SHas FES IO BragTa P AIES Bk 698 P ERe @Elfrm'tﬂah’ﬁl%f

SEE o 6 RIS DR TP o

addeB’,SdfﬂdEtd:I mb@ﬁtuwﬂmheremquérabm sanidt demst ondecsubstitutidreis a
nol ecul e |s attached, |inked, 15 coupled or fused i.e.

consefvative WbstHBti®P205 VLPs. In anot her embodi ment, the
organic nolecule is an antigen. In certain ot her
enbodk mﬂieﬁemliddﬁneﬁf garimfenﬁmi @ovtla forsm weabebt gddicingm t he

AF30% Ransdlie e e el e Buafhecoipaive: ot Pl or
p&?e)ralﬁ'_ﬁ aQkER95%, S0 é%z% fetf@rgb g@%'}ﬁéiﬁﬁa% th:ﬁTBf'SEQ D
response agai nét 20. |ous I seases;

NOFOGSE IONecd, Iﬂﬁte&uuvaﬁ (ﬁs@ldsaiibl & Qedidt fbmp@dﬁc%ﬂ ense
agai.nst allergens; (d), an organic nolecule suited to

repolpRjnant awtqnhiﬂw&ag P E8yBrRte Tupgdiofgiroeid; f - ant i gens;
whbin A s IREEHOR BU o biddileF e bl Alving

' aﬂ’@ﬁﬁ@ Wk segtichedlad Rt forthiaSRD MPBIR [»9(6% ?@t&ﬁﬁ having dfi 4lino

a hornone or a toxic conpound and agnents (e.g.
acam seapbmqme sej forihin Q10 NOS; aushte) A mikein afsaid pelypetide of

?D (%gul es set out in (a)-(f). In another enbodi nent, '
(@ rgani ¢ nol ecul es are one or nore antigens. In one-

Dol ylpaETEboRincii B HEEORBORRERT S DOPALIRIRRE ar o
A%%ﬁi@%ﬁ%@ﬁaﬁ@%@*@%@ HHDEGE (U iARe AR RS

coﬂﬁirisﬂtgrh mieledtille sdqtendebRig 41 foatl 0I5, RéfaabBdt MasBI0%f more

pol ypeptide suited to i nduce an i mrune response

| pra"@sﬁbhsat lohsH6, adievan moy prforgidy J pR%pidastion s g oL SEQID

NG Iy NS TR B9 Rl S ShiRUBasamaRe
belfgldt WadO8B, QRdferbly o 1IR3t ymp;hb epréﬁsf b ttlébs 953 ChdRen
| Mune response adai nst al | ergens; ypeptld
more preferably 99% identical to that of SEQ ID NO: 2 or SEQ ID NO: 4; (b)
introducing said nucleic acid or said vector into a host cell; (c) expressing said

nucleic acid or the sequence of said vector in said host cell to obtain a protein or a

- mutein capable of forming a AP205 virus-like particle, Preferably, said host cell is

E.coli.




suited to induce an immune response agai nst 17 January 2007
sel f-antigens; and (e) apolypeptide suited to induce

WO 2004{00iFdhe response in farmanimals or pets. RGI/EP2003/007572
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particul ar enbodi ment, theé antigen conprises an

epi tope of cytotoxic T 5 cells or helper T-cells. In

a rel ated enbodi nent the antigen conprises a B cell

e p| t o8 still p frther canbodinens dhrsipventivhprovidusetot a methpd Oﬂprdéb.&mg a

f I
Ti20p SR e pltBiliplling b fons 8L AR H B8Nl Br S °
vettec etoedingat Raktans Grotinasleptet %hﬁﬂe ftgﬁ)ﬁb lcBhsikithg! JF(Q a
AP205 VLP. I n another enbodi nent of tThe invention

&’SG’FF‘BdHF'@S ap A #rad Pequshes asrset fotth iniSBQ IDANGH; I(w)mspmfem

anl nglaﬁ%hocu?d;neg%ﬁﬁ% %thfi;ﬁg gﬁ@l@%@g ﬂﬁfag}%@&twf

said pasteinof KlP yr GDN) %&tﬁi&ﬁ@ﬁl@émd lﬁlﬁl%ﬂ:%@ﬁr d?%!ﬂd)ﬁ/ect Sto int into 0 3 h host

tr nsmucosal Iy, orally, or directly into a
sdPotpeessing paid aneleistacid ordhe saqpersie bf said Nscta:pml saarhost cell

a“’gﬁ‘?%’é‘%mm‘%r inghr ot qapee si’f?[ag{@grﬁe 305 Ngrus-like particle,
Dtﬁ'@'hﬂ?%cf hYst 88T is iEScd. P?é%&‘ré?f‘e e b oﬁ%ote ing and.

i mmunol ogically effective armunt o 0SI
mﬂltqmseném@sé undar ) end (idrhave gizediy beati inllicated above.
pharmaceutical |y acceptable diluent, carrier or

exci pinemhe ethBodandrdttheinyv@ibP oVﬁ Ssmc}ﬁac% H? e
further. co at | east one a suc 288 X4
rg?re I'reifglah%; %Pp pé&ﬂé ctemh@geaHZOS 'tlihmuuamv theteb I afisther
SESULAER, R S OtTgR Lt EraH s oeneing pa onmors AP20S
VDP@J

sl mna@dm ofdahRChbRl eifthe éfr}]c@?%&h@ P&rﬁ&cll\egzggked

ggosnl ons, or vaccines of the Inv
d oo fijsedt: ®dound, to theoSP2ASVIEPsc Branbtheti&abloditent, the organic

@ggllnate agai nst tunors, viral diseases,
PR BAIHED or non- peptidic small nol ecul es, for

exanmpl e. _The vacci nation can be for prophylactic or
t her apedtaitothengsthodiments, thoorganiaRebSul Pl &@Sed Soth tivtgesup

oShyiRHEREN bR BFest mfeeilR Shiccioriidice aa ovmee spomamss ageinst
cauidet belthy (B)emPRPSAS nﬁﬂ@dﬂé&mﬁeﬁﬁ??ﬁ 1 Fﬂgl o B&%E)Prgsee%amst '

the treatnment “or prevention o
infeetiouy dissates:afcd anw grmis nuﬂecuteeaﬁﬂedhg) bidups e ke response

BB AR 15 o Degp. Eiolyolor e, s 83?1@}?@%2 response
ot SRR OIRORLI IR Bfonprspopppin

f\

: fanmmdnalmomta; anh(f) m ophsic woteculdbuied 8 h:ﬁiu%@ %b%?ﬁﬁée againsta

nmol ecul es 17 January 2007 WO 2004/ 538
d‘ﬁéﬂ? 358 BFocomspeind aad (g)ftimsnts (¢.gspeepitopeloy antigenic

AGHSR of gai nst such
con‘pos?‘?ﬁ%bﬁgﬂ&ﬁ{?% éﬁ{‘@? (ﬁ'r eat nent, prophal axis :
or  dimgrdsr smbddimer, #eAsganiCABREMERe SHe A hPL Azens, In one

such embodiment, the antigens are recombinant polypeptides. In another embodiment,

the antigens are extracted from a natural source, such as pollen, bees, pathogens or

tumors, Inyetanother embodiment, the antigen is selected from the group consisting

- of: (2) a polypeptide suited to induce an immune response against cancer cells; (b)a

polypeptide suited to induce an immune response against infectious diseases; (c) a




In another enbodi nent of the invention, conposi?iasaary 2007
ri sing an AP205 VLP bound to an organic nol ecul e

co
WO 2904/00758% i ded in the formof a kit. In anot hdtCT/EP2003/007572
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enbodi nent of 5 the. invention, conpositions
conprising an i mune nol ecul e and anti body,

respe t'velé/ dsolated by the use of an AP205 VLP )
&’8{}%85‘{ S %%%ﬁfnce APYNBERIGSE Eesppnse against plergense@) apalypepside
e g Ao e Ba el S oo ] ST b b e
&¢ indoen Aeimmuireceipeaseindaan mibalioe peiss espect i vel y,

reactb{n& {lﬁ .. orgapic | ecul es presented on the VLP,
for dttERfREHasmindinents hesnigan comprisesan epiopgof cytotoxic T-

. . Ol i o _
SOLARRLDG: Rhelld BPRIAMY G R SRRPRNERss P polpiore.
char abt erdatetaspyct} the inveatiansovides MbHed R afiachiy, i. MR,

mol ecul es and antibodies, respectively. In certain
PEede é‘%ﬁ@“‘&ﬁﬁ? FRert B205 VP iy @egtagfembvdlmmﬁhe eyganiapolecules

j : N nponents such as -
@S@gﬁiﬁl@gﬁeﬁ{gp@h&%gﬁeﬁ?ﬁ;@ Vggj uvants, detection
reagents gtc. 15.1n anpther enbodi nent, the invention
al s oe@ra&\?ﬁ’&{eﬁmﬁ%‘?‘ﬂvﬁ?ﬁf&’& IyatioN, $he cauyugatesiop compesitions are
©96AT RS HeMBdP lof iR ERAkinB" 8 ShifhaPh fij e, .
AP205 form né) tlhe Vi rulél- ﬁ%‘elﬂlggrb?ﬁ?ﬁggeﬁﬁgsl{ ?Iggl Sammal

subchtagtouglyo k antyantussularg, uititagasklly, C Olntrad @RALISUK Bftd0bRSsly,
cell] lines, etc. In another

nelLudi | hals,
@%Gﬂu?ﬁﬂl ?n ‘Tég%assﬁ’tém?a I gg? > B Bijecilysintpes Hpaph ode. In another
' : [ f RNA bact.eri .
SRRl e LOfipGliin s APaRLOb B, Sar Fan Bl 6 YR 3G o
agaimstwhich bee wouldlikicas visedwikgles nmet hods for purifying

and isolating virus-like particles of bacteriophage

AP20Risdhsedr fuethtroili aevicsinefcokpeising ese RinmiuAvieBich o effebtive
in i of what

PERhcon T REPTon  AE' i Rl BRa e CaHbET 25 o
B 1k N0 A 16 s o
vérune fugherdoouigesal heastamesdjiveag, ek eA bhn geinpamipled Fedund's
nf? 25 i A5 St S sarnuipds s
oA B3 0 BARL R QR e B BAR SRR e

coijugaiesp caiposiiREBSomhnaciacpefithd @iv@&ionwhi | e an el ectron
icture of self assenbled particles of

- m crQgraph . £
F econliv ARAPS NpPesonuptes er eompapitions eande usedto Vicginate against

. . - P si.s of t coupl i eaction
RSyl st SEIEm AHMOK: BoR perpitc SR ol leR St el
TheviplcRatives bedfdr progifladie ¢k kid
Tris-glycine gel .p*Lgir?gal i's tlﬁge pr %dﬁwﬁgflﬁ@@ﬁ?ﬁps ‘
Cerinatesys cAmPagtions can be used toveicghnats agaiditadibagesin otdestolimfuce
u%?lk:? :—fl?y?e{ﬁc}nha%d?o%l alntilb%l(%(r3 re%box?sgsr ;é/a%slt Zﬂsed al%rgeni asgisleib(%e for the |

treatment or prevention of allergies,

Disclosed yet further are methods of treating or preventing diseases, ‘physical

disorders or conditions in an individual or a population of individuals, by the

administration of compositions comprising or, alternatively, consisting essentially

of, an AP205 VLP bound to an organic molecule. In a related aspect immune -

molecules




| ane 3, the supernatant of the coupling reacti bhiagpagg@o07
capsid protein to the Derpl.2 peptide; |ane 4, the

. WO Bu({08153%f t he coupling reaction of QB capsi ®GIVER2893/007572
to the Derpl.2 10 peptide;31ane 5, derivatized AP205
VLP; lane 6, the supernatant of the coupling reaction

of ,AP205. VLP to,the rpl.2 peptide; |ane 7, the .
BRY fE1P0 festfﬁ%’eﬁfb‘{ﬁgﬂsﬁ 25 2aH bediesmc@rragiagaingtspch epmppsitions

e S T T R

thé coupling o

per NRRABREr ARdinRM Sl iof ifd AP
hi gher nurrbrc_er bg?ﬁ]g%: c?gfoe_s égg?ﬂ’ S&ge cgup o‘é‘%ﬁ?gé %E’ég%os
byupd o128 qreanie meleage3reprpyidel iprtive form of £kigun encghes hmbsliment of

R S —

oRteddytthetescafuplAPdos VLARREA V-4 GparfiSmoR8Rs afb MdBiibed
1 as 1gG subtype

Je ctiv l}é-‘ Total lgGtiters, as we

1n; ‘?‘E ?%fm«\féff kit fuchkifs aediseRy fars vasisti ofspuspases Frichuding but not
t ' o 1 20 pr.ei e

10 ot F U o B R B Lot ol aBliog i etniaT ragtingto

crhanis midietiules @reshiedion &B%P,%ﬁdé@nﬁoﬁ%?tbbg@h R gggaﬁ?ér %‘cg?he '

a Thl i mmune response are induced, as
10 scxecping ot iynptae moleawles and angibodies, respectifelyt amlvay foihe diagmosis

bR el 6 RGERE or e fro0r the mapies moleovley and
dnfiBodiey, Eésﬁéotivlé}?.r B cBHA0 rdBRE UhB6i%n gﬂlé}?h‘s &t %} nmay

- were conparabl é for both carriers. guree4
Compiise phe of alors edilitiorad sompondnts slichfasrimiferse weaiEdPbkdpients,

xpressjon, vectors used. Only the nodified sequences
aﬁ*‘&“ﬁﬁo‘%ﬁ%"“?ﬁ‘@*‘gﬁﬂ&“tﬁ@p-Xa- Fc*: the sequence is.

sho f t mH. site onwards and different
o f eamrrl (gé&gérreelals Ogla%enwé%eowgerit‘r?@\/ﬁsfodﬁ %Wg?setgr ¥t ARkhsseels

farDheNeXpréds6idn @fi the SEAP prrdei@f RN hactekdhatle! W05 ifsiehi %%isrus-
FI 413:

the cleavagge site.of the factor Xa protease. ,
- I%WFE%SF ast Cf %Iéq%’h@w@% iggledipg £5. orali; aadpewkargotes
ihidingofpnal AsmaAsdeliifdsepent features are shown above
the transl ated sequence (SEQ ID NGO 105 and SEQ I D NO
106) ., The arrow 17 January_ 2007 WO 2004/ 007538
‘pCT/ Esthsr embogtiment the inygntionnseviddsanaethasia frgapsisiteg tbé coat
20 . prlofén BNREIAOKA dawpst the, H n
P s o 2P 6L RS R T e
asppes, the dvepterpprepidempthpds foh @urifey revddsolatgshimanike pamicles -
[.00i f the signal peptide on and different
Of;deagtteﬁ%g{saggé?goghom above the transl ated sequence (SEQ
ID NO. 107 and SEQ ID NO 108). The 5 signal peptide
sequetise emhpdiments of thegrestnbinventionheilltiegppiresadbheas e

ol R B R B B S
25 delgzl tidn"tF thd tnveitiod, 4l 'glgmd'lf_al to the one shown in

4A. Figure 5 A-B depicts rMF constructs, and an

SDS- PAGE depicting expression and purification of
rMF constructs, for coupling to AP205 VLP. FIG 5A

BRIEF DESCRIPTION OF THE DRAWINGS

30 o Figures IA-B_ depict electron micrographs comparing AP205 phage particles to
AP205 virus like particles spontaneously assembled from recombinant. protein




10 shows a schematic description of 17 January 2007
the-M F-constructs, with added ami no acid |inker

WO eai081588 ng a cysteine residue. FIG 5B showdPCAVEP2003/007572
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15

SDS- PAGE anal ysis of the gfurified MF constructs, run
under reducing conditions and stained with
Coonmassj e-bri |l ant __bl ue, Loaded on the gels are the

FRETSPPEHR F-folind opified 16\ A sbows siEejepimommicragraph picture of

: : : ) nd rMFE- SEQ | i

41405 Phagcrnblts Nehile 12 olog0f bl {8gs, oF sflgssembled
paticlbs ofbkcdrhiinan WH208 & IFeie shdwiin¥IGE ME-- C 1 to AP205
VLP. _lLane. 1: M€ ecul ar Marker. Lane 2: AP205 VLP.

Lane Bigutged shoyys the SDRAGEMysis of e cpupbingitepetiah of AP205

BB CTRn Bk seole P ncbaip i copfitons
ARR1E, VHB-olybive eDURNd NG (R 198’[%&&115&61‘, wit E&‘gésggncp.ﬁ%ﬁglecular

arrow in the figure. The nol ecul ar wei ght
wigights indieatedoomihe dafeborder df tinti goktleaet ) derivatizbdQP dapsid protein;

f | . Fi 7 th | ysis by ELISA

3o eipsipad T G coRple evsionvf RASapsidiprotedo des Berpl 2
' i | i - C1 I t 205.VLP, .

Rpfe LR et ol el o8 o e i thepeal 2
tida; flee Soderfagred AP2 [Pl @arieng. t S ; :

Pﬁ?c_e (q?es piﬁmgizzed oﬂﬁgglylgaﬂgnn% tt1iﬁsagai r@{t (%tﬁgetcgﬁéﬁﬁg

93HP8 #é?m WEP ¢oths Perpl & papids lower?, thetpalietl afGhe icowling

. LR in t 2 .. DETAI LED _
PR AR ML i Gt netfices Bplinenpepscomemponding to
hotdupting @f ded | Nidtang ' f indi
ot g srBtfycl  Baildes p mO OB Bl indisaied by
apIews EPiedysen 74 hizhen numher offepibopts vaulit belcobpled to ARBOS VILP

el e t art and are provided for the purposes of
t%%\r@:‘éarpﬁddﬁmﬁ’fn‘t he fol |l owi ng di scl osure but are not

TS iy 3 LA SRl o o 12
in saraefimideiimkamizethgasn theﬁ)eirﬁ]' 2 peiRe bhilad oUW 203V NS 80B

herei n, either associates e antigen or antigenic

- CRpsiG PRRtpIResPagiivaly. t hetaks HCh titbra t asawtlhes tigGi subtype rtiters rveere
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BTSN LA NSk Wetnlo. R B Bt inyiny odghe
preienifit ira agdlphel R edlfof ﬂlé’]!'g_@fsﬁﬁ%tsy Tﬁéﬂgur@ ¥ty 8t for both
residue. The term"am no acid | Irnker"” aS use erern,

ARZ08 ord QP, wbtpentypicalfarihl immiunptegpdrsa bredndivedhs 818 18G2a

excl usively of am no, 10 acid

.acid | ink i
R s rouehishey B e Tath Bier bstone aocitisab-pepidsimating esgonse

. wWagbhainad ith El?esﬂegﬁﬁ_?kéleg to B VEPE %ggﬁ%%sgs?ggﬁé fcﬁ@etcgr%er

present inventi mno acl d’r
wars sl measured iy B8 A parel theveafeps edthyaratil® fir®oatadfiers.

nat U{:a| Iey ‘&)c%ur i ng ami npo acids or unnatural

_ igure 4A-4C shows partial sequences of the different eukaryotic expression
vectors used. Only the modified sequences are shown. FIG. 4A: pCep-Xa-Fc*: the
sequence is shown from the Bam HI site onwards and different features are shown
above the translated sequence (SEQ ID NO: 103 and SEQ ID NO: 104). The arrow
indicates the cleavage site of the factor Xa protease. FIG. 4B: pCep-EK-Fc*: the

sequence is shown from the Bam HI site onwards and different features are shown

_ abqve the translated sequence (SEQ ID NO: 105 and SEQ ID NO: 106). The arrow
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m xtures thereof. However, an amno acid |inker
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cysteine residue is also 16 enconpassed within the

i nvention. Such a nolecule conprise preferably a d-C6
al kyl -, cycl oal kyl (C5,C6), aryl or heteroaryl nviety.
odieatesrthe Clnavgd it ofithe antesokiaserBhe sequehct dolestream of the Hind

f b)
Iy HE iy FB e e Bie M I Bl s Fa ey Ok SRR ERy the
Sedi@ndt 19 shey 81 AP béfindlhg of B0 Siehal YepRudh FIRNER e Aures
tareshawh lagrexre the translategisaquenO(SEE) By NOn B0 and sm ma:HOBy The
RS S e I U B i s bl
'T%ﬁrr eldsAl e Yavh sﬂfoﬁﬁ'feeh%ﬂﬁ(ﬁnagé‘%]e?ﬁlﬂédcgﬁo of
, ma S nean to

e term "ani
rtImci’IImde'ﬂIsfte)rs 1dmampltethe dnershown iisFERMEA. el ks, deer, nule

25 go BT g8 etk VIF scormiregs, B d@n‘:aéﬁ# Bk Gopicting
f t
Esegés difand #uﬁﬁﬁaﬁdﬁ%??ﬁ/lﬁ? édh‘égaé&?i g& Hnd L APRAW L BIG. 5A

e term "ant 0 nol ecul es
\wivwsha schematia riednhptlmf oﬁhaﬂﬂﬁi‘@oam&m twﬂh&tddéd aﬁiﬂo%fdl linker
det erm nant ., The é ant to_incl ude

SORTPIBG ALY Siging rasidy OWg 3R SRSeALE alﬂhlélﬁlé@f the purified

- MiFlcaiiRge hﬂEiuf‘dePFbﬂh&Bg %‘%H%@&%'n g&a@waw@ggs Robrillant

ufran anti gen ragen

Bluej Inwiddsdl on ﬂtugelme theqiuriffiedidt ednsmcts EMIF _c,ﬁang@nﬁNo 114),
F(ab éz Fd e chai n_Fvs schﬁh si ngl e-chain
EMIH-68 4PEQ, IDAVQL ) ced Py (5 Q IDPy Y1 Trelgsaribed rdiGsSA.

o bt A Sl e Bouty 05 (X col iR fbn FIRTH RGBS vLP.
D aneuR Yo ROAZr Mikkez 004 Q) #i8%5 RGIV. BR300 B3 48 4R7Zd ARZ05 VIP.

mammal s. Preferably, the antibodies are manmalian e.g.

heneedhy dlalﬁ;ﬁd,rd@nvatmé AP209 Y3, Lang fi: disdyzed glerivatiret! APROT ¥EP.

e, e onntnB aefoocR ol 1T, Rr AL VRS n e Bowiteriis i

fad
il b?'*&ﬁ aRBWIA tRf e THE MR URE vRigh Wat a é(e$ }?rotems are

i mmunoglobulin and include antibodi€es
indieated iondhedeBdiondeniof thegel.i brari es or from ani mal s

nat G RoRR pRace s RoREsh Rt atiFsppis sheife b1

.&%@w@sﬂm&e%nﬁﬁmwﬁﬁxm%ﬁo RaApiapabyrp. 959, 598,

the di scl osure of which Is incorporate erein by

: r ef erlgue 8 showssin BIIEA mealysis afithe §e® antisodics agedific fir IA.ngm I

BRG0PI A0 01 LR g he

A S G A

ses opes
seed.| epitope is recognized by a T-cell receptor in the
context of a MHC class |, present on all cells of the
body except erythrocytes, or class Il, present on
i mune cells and in

DETAILED DESCRIPTION OF THE INVENTION

" Definitions

The following definitions are summaries of concepts commonly understood by




particul ar antigen presenting cells. This recofhianpay 2007
event leads to activation of T-cells 15 and subsequent

wo edofieetses nechani sns such as proliferation ofpaEP2003/007572
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T-cells, cytokine secretibn, perforin secretion etc.
An antigen is additionally capable of being
recogni zed by the imune system and/or being capable

Bhe o Gi&inAg il "M relei@MNGt ah@ RO Peevidoddfopr the Glukpdsd of
| mune response Ieadlmg to the activation of B- and/or

cromplgehmuuwfebe foflwingdisclosuesian ave not mgeaitiie by m limitatign of the
t in certain cases, the antigen 20 contains or is

f’isﬁé Wt o0 a TH cel | epitope and is given in adjuvant.

AN anibfiffad@ inkdyEn “Qiifo Q6id HAk&” &R ials0 PeStetied Gidter’ within

epitopes). The specific reaction referred to above is

thasapecifioationd aused herhing eithise asammt@fhe whtigen pr @ﬁl@ﬁ@bﬂ%ﬁermmant

i et 1Rl oPe i bt SRR ety s e o s the

Qéé'oﬁ& Eﬂﬂﬂmféfnt ikd) @ypicaAPLi the %b?ﬁeceésafE@RSasV\fﬁecaﬁhlﬁ@limﬁ %51due,

evoked by other "antigens. Antigens as used herein

pmg‘ierdﬂs @s beysmm residue. Eﬁe eem Eaminoianidilinketli as usaﬁh&rgeﬂ@wever

Ant| SUSIS( her mcluﬁﬁ but aren .Iim’ted

deps that Sueh aamino pcicfaker Copsiig erhisiely et ataino
t

a0d réé?&fe%f: alf aiﬁﬁ’isuc ﬁcﬁrlfnkgle&ﬁls?ﬁn%%k lamﬁﬁa a?df&"rémdues isa

organi ¢ no as drugs o

: precﬁelteldm&)bodn:delﬁ Dﬁtjﬁprdsmt amatntier. Thaammcidmsldwés of the amino

Fur rnmore, antjgens us d for present ention
erﬁéﬁtnr%t?gauw%ws el Gocubiag sEaAch g ponshul

exanp cgSkntoerm%?eh aﬁ@,(ﬁ-‘"{ﬂ]b mlﬁﬁfgs?ﬁer dﬁo@éver afl'amin

of nbnes and nments an

aeid livikér comfpris higetrmdémile?wﬂthratsalf&yc&ﬂcg%oup/@ 2OOhe A€ T3 & also
PCT/ EP200Q3/ 007572, 13, Anti geni c determ nant: ﬂés@gused
prGogipassed e the fnypRticze A éé’@‘é?“rﬂl"n spmprisesprederablyt a £4-C6

T

'&1amm@mcbﬁ§ﬂaﬁgi femmy @CQIC@ﬂkylg,@j}clﬁaﬂcyl (C5, ca) aryl-

determi nants via antl body production, whereas

mﬁb@ym@@%a@d denoidrefi g amingracid(s) shall alsonba encempassed
@ﬁgﬂ%{‘éc&ﬂg g)lgftpeg Zxﬁlv%fﬁ“é} %g&@::ﬁﬁﬁg%@%gxg gheg&ﬁlgeﬂ Ut SGntigenic

:aa&mmmtec& ﬁfonal[y thaeesonidt ArsthBdnt Jfte Mﬂ@ﬁ:l@xmmid linker is

receptors. anti geni c determ nant contains one or

- pmf@aldp by visx of atA@asteqngew@l@ntb@mt aoveprsterably byjwrisof af igast one
, vertmel%r aﬁae ani rml s. Allergens: As used herein, the-

ergen! 'refers to antigens associ at ed with

10 al heffhleAs ¥i8d ﬁéﬂeﬁr e Qerhf‘falﬂﬁﬁkﬁels' lﬁeﬁhﬂ{ﬁﬂh&é If@l%siaﬁyle
the rel ease of inflammtory factors, particularly

hummmgth, al]m? ldeqngnule deeay mksgnamial) Iamiays,bnrsps; caftie, p(ljgs,
A
o s o i St SR ker- HpHfeRctoty e i emhutts”

"all ergen éextracts” ['ergeni epl t opes.

_ Eamabiel of birsfingdr q:utgpmer anugémd detetmiharr Fhetermlis meard t include
ens, ( ass, 5 agweed, - birch unt ain
5@@% ynﬂt}@eée RtggAD! tﬁa'ﬁ?ﬁup@ igg ¥fglgrghain

antibodies. Such antibodies include human anhgen binding antibody fragments and
include, but are not limited to, Fab, Fab' and F(ab")2, Fd, single-chain Fvs (scFv),
single-chain antibodies, disulfide-linked Fvs (sdFv) and fragments comprising eithera

VL or Vg domain. The antibodies can be from any animal origin including birds and




al | ergens and ani mal danders; nold and fungus; 17 suay 2007
bodi es and i nsect venom feathers; food; and drugs
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VLP: As used herein, the terns "AP205 virus-Ilike
particle" or "AP205 VLP" refer to conpositions and
virus-like particles, 20 respectively, conprising, or
aﬂlanmaiatﬁlkaegblx ﬂlgahﬁhc;diﬁ; agﬂf&&:ﬂlﬂ&hhﬂ cyg.dfuma?[ mur.ilr.e, rabbit, goat,
al.ternative an referably consisting of at |east -
BHBS ;L e ol ibe i bor SRl Anpals .. Sickie As used
H&@ﬁl?"ﬁlﬁﬂﬂ?%ﬁﬁ%&ﬁmgﬁ&e t{broﬁ-%gtﬁ%' % thehniiH ﬁéf'iﬂ.sequence ofa
thereof, wherein said at least one toat protein; or
humgmenbumnglohmlie amd inbledeadtibodies ispfitsddtdny hangh immunoglobulin
ef.era ahle to assenble formng a virus-|jke
’SQFF?SCCP%OVHF Wﬂaxﬂs&aﬁ%gﬁwggrm op FFedid immyaglpbwlins apddat
At P ol iR oBuRAL 1 fsibed Tor AN TS pyten
Nar 5,989,598, the sliehisineadfywhich ip incdipagated heelnt By Reftren®l M its
consi sting essentially of, or alternatively and
?ﬂué?t&r ably consisting of at | east one protein and coat
pr ot ej Rs: sank i y ] t.erloph AP20 r
POt A gk 35AEE hfEh el N JBF S ORIPIS AR Bt o
Iwing @oundbytdreattbotie for epTagd] AReptor PTCRRIL pRBéHRED by MHC
thereof is able to assenble 30 formng a virus-Ilike

1paleeiles. elheterny"aptigen" sas epastheasin abiosaronapasses T-cel epitopes. A T-

' i h & AP205. Vi - L
L R A
ofi dlligells oRthe paty éxeb@rythroGyes; bl Madsyl, pRREM bh fhMdine &lls and in
alternatively consisti %%iessentl all'y of, 17 January

anppfigenpressotigagllndhiaroaniicaeyen deads # activation of T-cells
ast

R THIBHC PR b Rich, STBRiRRY B el raine

- RBFetion,Aperforif GbLP6A @5. SAh 5&{%@1 ity adafelnkiBy %@abgen of being

wherein typically and preferably said at [ea
reexgnized by dheimmung systen andderdeiry capdble of indrcing 8 himnkm! immune

.cl e and capsi d ively. Inafurth
Bt GReey SR Syioec B 16istp i ortyional Br g

1&%%%%3?&8?&@?3#,%0%%&%@56 Y U 1dab iR dRAkih irc]:g%eg,; trhg bmtigen

er to compositi'ons conpri si

- cahtainsroa i linkiedt tacohisietltepitopesnd ésgivean ihydjokant OAn antigen can have

alternatively d ef erably _consisting of at |east .
et orepritages (-l i- piapenn 196 sheralic 15akA0R e lomPAfeabove is
S

AR FRGuALRR SHl doRsonse, RPN i

marmer, it #s ¢orfespaking ahtdbayse MO aficondt with 16 mhul tedeL ¥ other
particle. In a further alternative very preferred

aaHpRftiesRINECR Whish msy b eveked by her entigm?eﬁntigeuw usedizgsin
sl i i ol e .on VP! o
iy 3 e S Ot sy ol il AR g A i bprepnpinde

Lo AR Mot lidted @ allkkdeRs, RaIF hivifdets, GAPRAS Chiitdr AFEEM 4l ih¥ctious
of, or alternatively and preferably consisting of at

diseassr angigeniay sicH agfsmallcyganip nudlesutesshich e drugs of abuse (like

L eyl age AP205, havin n ng aci d seguence
R R AP AR RGeSt SR ke e the
présest idtent®a 8in W RpHALk Srdteil, dalaths Raftolidtatks a@cﬁjo?dsf 1hids or
assenble to a Virus-1Iike particle. In"a further
serellsrclequlsssucheasy foperammple, traidbontianesanddiagtiests pnddaivitives

. thereof
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consi sting essentially of 13or alternatively and
preferably consisting of at | east one 20 nutein having
an am no acid sequence as set forth in SEQID NO 1 or
as setafigchit defermBERt: |43 dNGH eret) heishn FhntiR ARl de@RBinant” is
am no acid residue, preferably three am no acid _
resitdoeefer todhas porishat ab kytigendhad i specificillf recognitedhy cithgtiB-

G SV Gr e G R Rrg s IR GBI o Apeteey SAESALE AJeprRnents via
bieRSIdy PREduch D S ek "Iolp’lltlipﬁoé’}rté“sch?é BleMASEMEY of cellular immunity.

substitution. In a sti further alternative very

phes, eantigenie Sletarndeintsent epifopeh erepthese ports of ent antigen s are
terns,_ " AP205 ,virus-1lik article" or, " APRP20 LP"
FpBzed b GaHBafies ondn S Cotel o ancMElSS i dreel receptors. An
Cive thd . et
AR Fitiant QTRAAE dr nBFe erob Sl AR s PRIV blidns
ovsichbtategnimblsat | east one nutein having an am no
acid uence as set . forth in SEQ |ID.NO 1.or as set. .
For t h TSRty SRR hRiFaR FPUBER CR s ARG Sapciied with
e - .
e R e e L R S i S
partiteladp histanriee, daeelingito pathologidéhitdnedation i ab sddivideab.dAllergies
wher ej n_pr ef er ab|, aj d | east qpe substitytign is
i BICOLY AJ50 Asensidied with @ aqtﬁoalga Airecterbagtitst the allorgens. The

b8 L \he [ f A G :
G MGl B Rt DR Ak Febo RS et opbéety S lergenic
epivepes.!' Bxamblee of ellarpens ARAGHER, But ats nbi Keitgbtd: polleis (ag. grass
"“AP205 VLP" refer to _conpositions and virus-like -
FRgveEd | bitsh apdmgapiaingeday); howsedostand gust mites maspmpalian gpifgrmal

R e e B

foatleg; feod andldmgs encenigiliapt forth in SEQ ID NO 1 or
as set forth in 5 SEQ ID NO 3, wherein at |east one
| ysi nAPRRs vigwrelikgpasticle apAP20h VER: Ay ypetchareini tha dasms “AP205

RLERE BLELRP Y P03 VERP SR Bt Al TR Dartites

ﬁdéE&iﬁ!vélyE &fapridh 6f diieRGTEY adilsistifpbfedially 08k aigfatively and
substitutl qn IS a conservat |.ve substitu .I on. Fgrt her
preé&irably sonsistingdofhatrieast ofie praseinpmd Sow prokadm anspectively, of the

SO PR RS eSO o

%R)téiﬁ,htﬁf frapaiaD bt Sudid Mefeok e ng%yp t%gl& gmfeﬁbﬁ%ié 1 @ssemble

riges, or alternatively a T the AP205 VLP

forbimg & svims-dike ipaitiede. tlo aiteinativeAmRDprefired embmdimerts the terms
S AL Lo Spion
i S A

66 albsrhativebnand’prefissidy oeishiting ofae 1da81 one' o aAd toud praétsin,

it appljes _to the first _and second attachnment sjtes,

respestivelyoofithebasterigphage &P 20por o mudgin thergok Bdigredn said at least one

?z&eag ??cﬂ@fﬂ}f iRl Bﬁer%o&:ﬁ%eb%lzzﬁ &Lsgfdaﬁ inbt¥le irﬁzgafbleat% assemble

one non- pep € nature o
forming a virus-like particle. In a very preferred embodiment of the present invention,

the terms “AP205 virus-like particle” or “AP205 VLP” refer to compositions and

‘virus-liké particles, respectively, comprising, or alternatively consisting essentially of,




associ ati on may be coval ent, ionic, hydrophobi &7 a8 2007
or any conbination thereof, preferably the nature of
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First: As used herein, the4phrase "first attachnent
site" refers to an el enent of non-natural or, natural
origin, to which the second attachnent site | ocated

- @naltdreatiely gad mefepably gemiistinge bl niilemn tonegvan $eaicinadfe the

The fiyst attachment site mnay be a prot

b iepioEbAe oA 25 iRE 5 PR 2Cid SERIRPYIES Seh TR EQID NO:1,

R AODIEAL 4 e o301l R BB OEin RO apecile fo o
Viustliel peaticle ing apbgévespectivdll Ini O figther alternative very preferred
Qﬁenél met hyl sul f onyl fl uorj de),

r_a _conbi nation

ent of the.pressaipreatipy, thedgmas ‘f?@?ﬁﬁdérﬁsmﬂéﬁ#@” orfP205

B

dAfernafivellyQihd Prafelably coudistlig-ofiak Rafdnt nhilt€in ofhbbitPrdtein of the
first attachnent sites are present on the surface o

{
hagteriephage ARRPShaving - an; aueng agidisequsnce assysb farihin|SEQ ID NO:3,

R B el on B b A GO b R el G MR e
irficl6: B Rirttek hiernative Ve prefi@red R SIRAE oﬁﬁeﬁﬁ&éeﬁttiﬁ#bn%d, the

the antigen or antigenic determnant to which the

teimsTARISadvdile particls” oo EAPRES YhPY mefexstorcompesitiénstdud virus-

R I A S A
ARENGLEYAnd PREeABY @Bﬁki@&g B BBAK: ofid hedh of BBoAPrdtBRBS the
or antigenic detérmnant may be a protein, a

woteripplmgo 204 howing avlemine asidpequenae potey frth i SEQIE N@:1 or
ar nt het.i | ymer, .a secondary mnetabol i

SO R0 whorBaa 1o i Btei o S0 bRote oy Sl 0 Assemble to o

AhE%KE YRRl BB ASimati -

ARG YRR, 1TalcBithge Mimativy very prefezred emboiment of the present

inbentienf thortemns AR08 viyustlikac pantieledr om*APA6S €ULP” Aefer to

| east, .one secaond akt tachnent site i.s present on the

CORPOSIHANS Angd nYirYselpsec PHEEIES HepRasHyel:n BOMBHTRG 01t plipawptively

PP SR By RS RSNyt o

e 0 an an

mAnkindening s ucit sepsie s isedforth id SBOUDING: 1ankb g forfh in

antigenic determ nant and the  _second attachment site.,
%&3&‘03; Whersin atdeashenerasting aeid seidneapicirrshie freasamiao acid

OEGE, fie® &nret:k%iaﬁn@tqwg% Sheid rr%sgti:h.gaﬁ,t ai?néiZ%\lreg%org %trc%l%uyyone

occurting ntigen _ ¢
ateih@adill Feaitue id 40186, delRteld 9L SubRLitubsal waﬁm?réﬁzﬁ% kaid heast one
conprise an "amno acid |linker". Bound: As used

subsigntion is meconsaryative substitutions larasstill futtherdiliemative very preferred
t ach t hat b | ent,, . hem ¢al
SRR g ML P S s
VIVEIT RFRORI SothfldsPicHs lan@ Nemis ke 'faBRIesd 9axd8ctivelyC comprising, or
] th

Coval ent bonds can be, for exanple, estér, ether,

altenshyelE sorsistingesseatiallyafi oradternatively and prefuably corfsisting of at
bonds, carhbon.phosphorus. bonds, and_the, | he term
oL R R A RS o R o REC DU B 81
foRHIREG 1D NbSSRHereRBElead bh ?e‘i’né'reﬁﬁ?é' s fé’f?ﬁﬁg%@@' thihe
‘used herein, the term"coat protein(s)  refers to ciy?]e

residues, more preferably two cysteine residues, and even more preferably one cysteine
is deleted or substituted, wherein preferably said at least one substitution is a

conservative substitution. In again another alternative very preferred embodiment of




protein(s) of a bacteriophage or an RNA-phage Falsaparg 2007
of being incorporated within 20 the capsid assenbly
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protein is also referred @ as CP. In the current
invention the termnore usually refers to the coat

- protein(s) of the RNA- ha%e AP205. Core particle: As

Uegeesauirinyention ibe teenn AR P iparlike phwiclel” of $AR2050/1” refer to
TER AR
E0IRistid® eBeRBABE o0 br AlteHMANRBS At BFRGSSIP cORsisting oPaP HHa&! one

of a brological process. D'sease, disorder, condition:
matais bavingareiminotabid se@iense dsgict fraihan SBE IDNQdratas et forth in

SEQIRAD:S et B B G0 WslnerEridhe, Brotery faept Bine residucs,
RAtObTEbL Yo B@iﬁa%yli&ﬁ.&odyndié?@clgh{. P%ﬁfﬁblggﬁ% Sine is added,

mental or ‘bodi 'y function. ndi t
dedeted rori subistitiésd, divisesis epreferablyli sk dierdeash wbe adubsiitutidneis a

£ AR oL RBEAE o 1 Ao

APPARAB b 1 \pebffichdiR (rHO6RN, TRR Atics %%ﬁj% %m@%y%gfgiﬁggms

ﬁregnanc by decreasing fertility wo

BE andybaltibadinked toerbersnbunifs witltinribk particle by disubfider briges, or
07 .. 2004/.007538 003/ Q0757 7
R NS I, MY

- SbasRseithiPaRearos dibaRde %eg.%ggﬁ%eﬂggdégx%@agﬁﬁ?ﬁ{y or

ordinary skill 1n tthe art.

- idne of GrerAP205i Vidbabunief axe Enited Byakisuifidd teldged toothes ABROSVLP

uni t. of, recognitiion by an individual antibody or
SEDRLY daparticland thus the particular 5 domain,
regig : . . ntQ Wi cho L ngJ or
e et s, A neRid, f e dsBootlch o e g ot
secorgl aitashreittsites feforb td the dinday @he fikParkicdebond ARG SRBE ks
few epitopes. |mmune response: As used herein, the
thady ¥ pre by 4ok at lepglf enesnemspeptide boodi chhebyatuigeof the

i gai r@{ﬁ%@ﬁ%&ﬂ}egﬂ (iaé’r‘ﬂ& If‘\é'ldrg’g’ﬁ»lg f‘jﬂ‘é’?"tlaflsﬂsi @qﬂly gggﬂgéﬁgﬁm thereof,

préferabBihe hivufEGIe Ssodidtonl ifBdAgent.esponse incl udes both

the activities of cells and the production of sol uble

nol ectHashmenictitcaBirss\ A med berelanthe phrase HoslaschnRnbsitet rafers

B T T ——

16¢a@dd Srth@dritipen of mﬁgettﬁﬂ &dtermidadt YR AAB¥ RS The! ﬂi‘st%ﬁ&'g?ae?t s\iﬁe

i nstances, however, the inmune résponses may be 0
nhgytheraspiroiging A golypemide, absming acid aopeptide lasugdierpolmiucigotide, a
| east on ubstance in gccordance with the jnyention.
g S POl BHEmSCGRBI A TORGRRL I SR SampOIGH PR Aberotaeis,
DI NGi8Yigh A ] idnls ] Ehlhlfdé? &2 i
rm)re fl%nc?i og]sﬁlfg tlﬁllg’ Pﬁn%%(‘f%lgés st g@gnlhﬁt?reggbggm%gnﬁgon
tibireadc oeal chm\iaaldij;sreaﬁbieiggmmmgmof. Crlalgfﬁﬁl‘t attaé%ment rs]ite is located,

", nogeni ypeptide" is a polypeptide that
tyieady and pr ra%fbr & ﬁ’&r?é!ffé?es 19 sy e PRRAGIeesuek 8 aviefrably the
yBEARE barBb R Oruftiple first attachment sites are present on the surface of the core
and virus-like particle, respectively, typically in a repetitive configuration.

Attachment Site, Second: As used herein, the phrase "second attachment site"

- refers to an element associated with the antigen or antigenic determinant to which the

first attachment site located on the surface of the core particle and virus-like particle,




20 linked to a carrier in the presence or abseht&nggry 2007
an adjuvant. |Immune Deviation: As used herein, the

WO pex®T15a%rune devi ation refers to the stinmul BOTHEP2643/BRS72
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i mmune response that is oftéa different nature to a
preexisting i mune response. For exanple, an
i ndi vi dual possessing a TH2 i mmune response agai nst _an

Py, Dax Rswpgte- | T sapandodigrliacn s pf Ga geldgrng gRtigenic
THEATHAS 0y br PR AR NAES FRRUI0 AGEES: o Mtvaucleofids o

hatoaaber syathetitpelymag 8 katohddri retibbRic @€ fompouad (bidtlh, fluorescein,

response will counteract the allergy inducing TH2 = |
Fedingl sigoxigrain; gneiel] ions, phengimethydmifonylBuerids), or a combination

ERRAE R P RA AR ac HARnGIEEE el b apaspmepisic s

peg@tt BRANthe Odntigh ©R9GHgenit oteflRintntO Thé A t‘:idﬁtfgﬁn oMah®genic
specifically, 30 the termis used to refer to a

fetermipant withag leeshone seghied altfashmenisitet iefera therafong e an antigen or

HERBBEPut S Ete Ea e Bl Simcitain AR Enbas )l e

edcbatitiadPmantaite Hovivet Bbshrid@ilfifora sbtid @dciinent site, which is of
"I mmunol ogically effective amount” refers to an

Bemdaerab foriging ok owit triagmalju fobewrieg twithin i thel aoégem of antigeaic
response in an.individual when introduced.into that. .
ARG s Fhuedh nanbie ISRy AR e R Bk ke,
be | npyil: O 8l hire R {8 Srn BouAl" rERrA5 ‘Bﬁltrdﬁigbg attBdhthent that

factors 5 including to the conposition, resence

why be tnyaleot ez by nhanical it doaplingnoosdint-cavalent; g gionic interactions,
dj uvants), the aptjigen, the route of | ni zat i on,
B RN otnonsy R getenonds, i deovalenhapds G for Shamale
. I i y d I Bos 4N mhngivi.d .
ﬁg(?’ere gﬁgoﬁhﬁﬁ tlegtgﬁ%:idglr@, P gcggh:??lrgs?’ gﬁ%ﬁ J|’1"ncl udggﬂ%’o? %Jbon-
phiapbausbahdsrnditiedikePThé ermebomd" id lmweadevithan amt pahidssterms

ar 10 animal.s, nore preferred are vertebrates, even
- Hsrés groap feglsﬁﬁleanﬁiaﬁﬁﬁl%%&- and nost preferred are

huma ungde t 0 e ' fr
oy acgos e Rior DECHEE RLE: HESIoHE O LolehyBlele), Mo o, the
protefisiofatacesspimge beameRNA-phape sapableoflbeing linookporated within

B RSEAREH sSpeft AT e
o35k o/ 0 BBty 4 R RN, b 8

- proeth(fesfeha RNARshage WPROSI not ope” refers to a substance

whi ch_ induces an inmmune response to an antigen or

ant | JetepaislecApisedbereingthederm Topre nanticle’trefers tor migidspracture
i | S wt.h reference to a i cul ar, anti gen
h by B el BERTRARSE 4 Sord pRcle S UL R b e
#bdn bf HegtiteficlRoRsPRABP PRITUAATE bitlodiPli HocedsS 2
m not ope of the antigenic determ nant to which the
‘ant i Jdaeass, disonder, canditiont Apesedhigrein, the terms “disease™ or “disorder”

refer to any adverse condition of an individual including tumors, cancer, allergies,

addiction, autoimmunity, poisoning or impairment of optimal mental or bodily
function. “Conditions” as used herein includes diseases and disorders but also refers to
physiologic states. For example, fertility is a physiologic state but not a disease or
disorder. Compositions of the invention suitable for preventing pregnancy by

decreasing fertility would therefore be described as a treatment of a condition




or may not have substantial structural simlarifjpnpyy 2007
or share structural properties with an antigen or

WO 200091588 ¢ det erm nant to which it induces aPUTMERIDAS/007572
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response. Methods for ged&rating and identifying

m not opes whi ch i nduce i nmune responses to particul ar

25 antigens or antigenic determ nants are known in the
dfértikigyl barmt d ésatrichbof actisoedsn or discabe Osher cohditiensmre vslerstood
S herein, the term"nutein” refers to a-protein or
%@%ﬁp nary skildp f5 by one or more amino acids from
agv

pol ype t [ Eé %ﬁ%@?%érﬁmgt& 8 %u{? gﬁ%ééf&ls gd/]%:hgﬁ:se éegﬁe%t dr smallest
addi df reebgnitiodBy axd mﬂ1vtduabanﬂ36d3d&l’lé¢elhac@foraandl tb.a;sthe mnigeular
am no aci,d or aconblnatlonthrtgg Preferre

, RREARTSOT TR PEIURGTCIP ARtiRady oF Erﬁeﬂ receptor binds.
AR Bl b3 s Ot Sl AR ATHIR A8l 95615 B8k o

agpitogesaci d. Conservative 17 January 2007 WO

2004/ Q07538 PCT/ EP2003/ 007572, 19 substitutions
i ncl udamupssespenss: 4amaed hogin.dhatern [Hampne response igEreto any

" -alggxP ﬁ&% I n %ls Stem oﬁaﬁmhﬁual%étqpaﬁé&edaﬁ%a%nst amglecule or

e of am no aci d

- Eﬁiinpo&?ﬁ@ Ridieas ﬁwmﬁgeﬁ B h@mnels, theCiyBingic1espoasd ﬁuadw Hoth the

a serine residue is a conservative substitution.

actividies efi cellsoandl thernredustion o€ splnblsanelepwloe pichas, cytqlf@les and

PP S frop s s By Rls® o RS Al Seh it immyme

* GB§HontY IBdimtiodhd a[cﬁ%tﬁmgir}sﬁiﬁfér@tﬁ(ﬁf@ﬂﬁ @nd/6r TH. Y&, In some

wil'd type, et CdL@ pol ypepti wherei n such difference
|mst@msérdwteyela ithoune gesponses mayobe of lmllewmw ad become
In furt ef er.red

SR e vt S peloast Bne SRR SopaEmiE i tg ieption

Iefh8fifiodeRic rBfefl t%'a'ﬁ nPRed RERIHSe dhd {fMbROsy¥end HF @Evmg

preferably two and st preferably 10 one am™no acid

farganism,giovibat omef @r morefufetions of dherahynasystent ypeincretsed and

I tide, .wherein sych diff ce is derlved fro
fbistetl ctovaigh the IREeECTE éﬁ@tab‘g’;!q{‘]‘%‘“&%{s%g? iypeptide! s a
-@%ﬁ?@?@d&' tMat%ﬁﬁltﬁf['wﬁlﬁ Ghdbor Mﬁfﬁ%%eq oﬁ&drvﬁétﬁép alone or

vative substitution o ree pre erab

- divdtedrivet cama'fzaﬁlﬁ;irysencmombsma aﬁalﬂadjmmm al origin: As

origi,n s, t.hat t he

d h I
- \l'/JvISwgl' eﬁéﬁﬁ%pe%ﬁé%“ B it géiéh%mémwé;wa%m&w torthe
f
. hél}‘@!:jazloﬁ Bﬁ%@gﬁuﬂﬁa ur a at iSO AR oty ﬁgfe@gsﬁung immune

orirgin nmeans

WwbsHoase. Bon@tantle) i didicidaslosseisitg HTy2 iBmphoeidpetle bfainst an
nature. Non-natural: As used herein, the term

sdlgezen pugh thﬂdgﬁfm@oaq;@mhmﬁmed uppEEOsEsde e aélatgmy may be
oo YRR R Bt et ARyl oo £ B onoonse

GeamEtatht YillefeAl nsmm&h@és 6ns® Fwill WouhtcRiet Bt ézlfeﬁgy ﬁi@ﬁﬁng Tw2
specifically, the termneans fromthe hand of
response and so alleviate allergic disease.

Immunotherapeutic: As used herein, the term "immunotherapeutic” refers to a
composition for the treatment of diseases, disorders or conditions. More specifically,
the term is used to refer to a method of treatment wherein a beneficial immune

response is generated by vaccination.




Ordered and repetitive antigen or antigenic 17 January2007
determ nant array: As used herein, the term"ordered
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generally refers to 25 al&epeating pattern of antigen
or antigenic determ nant, characterized by atypically
and preferably uniform spacial arrangement of the
ant i densuerogicdllygEisiivedatoantyitn asddhewsin, the termd rompnalogically
the core particle and vié#s-like, article, . .
sLEsieameanty refars ogn aMeRBIRTA semPogon pfieiert ipdpdueq A imopme
i i b iRR)i&@H "ThelMRbGER of
lrgﬁg)%g% gg??@%{’ﬁg%anp egﬁg %gl ta g{:ordeléed' and ore
sopmmisition\necardry gebe immuanlogigally effeltive variasacdording mysy facters
30, those which possess strictl epetitive , -
ipglnding fa the FARRSSHIOBE IS PEFSOREG G csmpamn%g@ﬁh% composition

' r ahl it Y | g .
(5 SHEERS) e BieE, ' ult S sARAELAER, Blo hayal o prior
idhie JAPhPE0ERGTESEcPCT/ EP2003/ 007572 20 Organic

mol ecul e As used herein, the term, 'f_gr ani ¢ ol e{:ﬂu,l ﬁl

or " oindixidual: As|used bewein, (1B desm nipdividyale refers Jeulticellular
GRS AR OGP BLEAA0 i A R ORARA BB Yifhnioms are
@angle) maRriprefenied v deitshraies, evdtsmiieecfoged o iagends, asd most
well as small organic nol ecul es such as drugs of abuse
eefeced predBenang) and 5 fragments and derivatives

t her jde: I K, o "

" pol %‘Ie%f) F@%&é&%@aﬁa ieGr‘ gstuﬁgé daﬁégegﬁ,ytﬁgpﬁja%o rlr‘!f}gg e‘gﬂdﬁectaatr%eh SN hen
08l tn FefEefittem gelle Reprabdion 1Re&IU fedbrs adaNevehof expréxsiod ugttch is
i nked together through pegtl de bonds. A pol ypepti de

qithpr signifinandlydewen then thet sep thergeng isgnaximplly induded (g, at

BB PRogh BRI ORI 15 iRk BB

®’eéids, or any nunber amino acids within this general
range. A peptide may, however, also be of |onger .
‘I engt Mimétope:eknnged bengin, the terpo "mBgotopstirafsrsdo iagubstance which
Protein. As used herein, the ter@%%‘?i n.refers t% ity
iBENCeS 8P AInG EFEPIY |ty &p prtgen or 2ntgmmicdRigrmingy  (Henerlly, the
1BBA Snimbb R willPbeuséd with €REdhice £0a Partithlae ant'i_%n.o FoFB¥athple, a
/5 or 15 nore, 100 or nore, 2007 or nore, 50

0 or nore,

~ epdde whichmlieits #6Q@0oductionn ofandibodies tocd plsospiivlipase As(PLA,) is a
[1y. h fined th [ [ | st t
Aot ey zagc Ao Ry ede pind, gt Gpctbpe may
f ar - i .
A e S sy SO R

dnunegertbramtigeioddternttiand totwiieh it mducesantilneune mepasn Methods
| ar ge nunber_ of different conformations, and are

jopgarratinge pad identiying prwpinpes wWipeh induesdnyiie respRRseade particular

e e L b

hgsid. in reference to a nolecule, it neans that the

concentration of the nolecul e being purified has been
i ncr ddytedn:rAs vser ereing thedpie (mbteiny 58w tataguoiging oF polypppiide

ciitffériﬂg f))V {,ﬁ‘é o e AT Bids £m a given reference (e.g. natural, wild type,

efc.) polypeptide, wherein such difference is caused by addition, substitution or -

deletion of at least one amino acid or a combination thereof, Preferred embodiments

- comprise mutations derived from substitution of at least one amino acid, preferably

derived from conservative substitution of at least one amino acid. Conservative
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environment in which it was produced, found orl7January 2007
synt hesi zed. Naturally associated 25 nol ecul es i ncl ude

WO pid0e1588, nucl ei c acids, |ipids and sugars REI/EP2003/607572

generally do not includel®ater, buffers, and reagents
added to maintain the integrity or facilitate the
purification of the nolecule being purified For
suRsiipiaas ieslede isostennmbsttugipns, selstitufipns where dbe, elaiged, polar,
sol vent

SO BRI BT BT . o

é%ﬁﬁl?fe‘? LhBstif#A Of At SdteieClesitiGe agthdssepine réidieris A0onservative
bi ol ogi cal nol ecul es do not bind to the colunm and are

subgtittinne dn preferradrembadinents of fripsesent ia¥ention, thadest dpygn”

tp thi finiti . 0 0
S SRl

. 0 , 0Q3 ( '
SR AL o e OO0 55

winarein sedindifferemsriscae@bbymadditionsubgition or daletion opa comiBmgion
ure consi,dered.relative. to its .contam.pants,, -

Rt B R P CPa et o therient Yl BA BE (st

fbferdib @ %t%lﬁ ioﬁ%cg?;gég?iﬂ@ ﬂﬁfeﬁhﬁ By th?éeﬁﬁkm ahfl ﬁfo@tﬁ{reé'%rably

capable o Ing with another nol'ecule, ca )
drieeanting anid. froth aThiwen refenetdcates. matusaigwild tapey et Japalypsptide,
bi ochemi.c or chem cal, conpoynds. .The rece r_nee

reip Seh b frrence ipderiy e EoBr SRS T of B PRHRD R pcost
i 10 o B ARGyt e,
prefetalyetwolmd usest pleferabip oné lminbecidh " r esi due” i s neant

BT RTINS S—
s sy S S Yo sl P

kel B&tihethe emthgtutl wagini’ aRalalis thdoeleole isnbr syatheickndieristor
cells include eukaryotes include e.g. mamali an,
is prodoeed pinatwee.  avi an, yeast; and prokaryotic e.g.

E. colyi ... B..subtil et c. - RNA- : '

the. timpeiRR Anisitably RRPDARRRLY SRAE? SRl etk more
dpéifiedliyN thelael Meard frd (iR 1eBQ of fangal | y to _ _
Singl e-stranded positive-sense RNA viruses infectin

‘bact e¥erenataxsl prigint Agawed hereins the thisr Snon-nagyral ergin® saerally

=]

B e Bl e e Shica R B R R B o

Mmgpti des, proteins, carbohydrates, nucleic acids,
|1 pids and ot her biological nolecules. Mre 20 )
t y pi Qudbied andeepgtitifeantigamor antigsnic detarminait frrayn As yaagherein, the

g Forderppl i e o e i R e pm BREAREY Phepl ofers to
ﬂé@@a‘i‘iﬁ% gQHer%B?a,ntiE:@& r diti e AdiSnAha cHhdapAd B 2 BBlchily and
Prot el nmodi T1ed t |

rou post translationa
prefitiablyoatiformsparind apangeamnyofithe gtigersss amigenic determinants with

alternative spli.cing .of sel {-gene roduct ar | so
rgenertia thecore pariicle ppd yirnse Eg@#&l%feéae%@elﬁ?ﬂm@? pbpfimeRyof
BRERARELD Yaelrbifating pattern may be a geometric pattern. Typical and preferred

examples of suitable ordered and repetitive antigen or antigenic determinant arrays are

those which possess strictly repetitive paracrystalline orders of antigens or antigenic
determinants, preferably with spacings of 1 to 30 nanometers, preferably 5 to 15 -

nanometers.
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Beanh

bact erPwiiedyAs used herelg, Whon

25 host's DNA are defined as self. In additionl7January 2007
proteins that result froma conbination of two or

WO senp07abs sel f - nol ecul es or that represent a RCIGRH2003/007572

a self-nmolecule and prot@& ns that have a high
honol ogy to sel f-nol ecul es as defi ned above (>95%
preferably >97% nore preferably >99% nmay al so be

- conshgeniedngiehile: Aeabal herds, ﬂﬁ&etnh‘émgmc mdbeuia¥ran,organic

"vector refers to an agent
gy el i o herReTREE Ty BRtian thclia PGk g Shirot antigen

Gty s Y e DD s e Pl R R Mt geee

MitTgeis ds lvk«ﬂ ARkl @l’?nllc\ﬂlﬁ)zculdﬁuclsﬁdird@rcﬁ'lamse(m mmtme) and

virus-Ilike partlc ' refers to a structure
Frageanly andgleriveiives dh e|§%3rt|cle l\/breover a virus-1like

parti CgOr 5]

Pepl i EoiTrepHag A8 HERT B e > RSRES el B0 poyoer
dotigos€d of Afind keid! reéiﬁﬁ@ﬂ%endrﬂlypﬁiﬁm@ dindtio ki@ residues, hnked
replicative and infectious conponents of the viral

@eﬁbwﬁhrongh/pm@e [boRds. ﬁmdmpfédq TRAYAO% BPCEETIER B lilﬂltﬁfh%sme,

SRRSO SR oG, £ Spuhdt ot BE ek B s of
Mjohti ﬁvé tdgbouP 50 kihLadids, of 8i9F ﬁi&mﬁ’e? awdifid adlcﬂbewﬁhmstbmgeneral

invention is a viral cap3|d such as the viral cap

Tahge. epaptide sspokaivavgt wisolbs of ﬂmgﬁrdpnﬁbr@g exangle up 1o 120- 150
RNA- p The ternms "viral capsid' or "capsid", as
?rﬁllngraﬁﬁgngeabl y used herein, refer to a macronol ecul ar
10 assmghbn Ghe téhﬁ kotﬁh?éf&*sfbeﬁ tifle generally of a
Typi caI 'y and pref egnbl Y, e vi ral %Bémyp un| t);
sizgsefidbbee abond S ar viorg [10ca pmmﬁ&mdnmap dr mﬁ@s@@@t thowg) 75 or

B0t A T, 2057 oS0 P SRR LO0D o PEORS A 5 e amino

%?\%ep%o@ eraw%{r@a deffifll ﬂﬁé@aﬁa{eﬁsmﬁmtrﬁ@ﬂ@a@ﬁo@hthey do
ages

ave“a spherical form of 1 cosahedral
syteEdssarily dded to,andateodiws refetreddo as faidm:t asccppow tapeptides and

' hereln, refers to a macronol e se
WspLdes w 5.0#*59 dBr‘lS’F em%%@aﬂnﬁi @%}F&P&Oﬂé‘ Highure, but

ﬁ'ﬁf" ?Iil o g d RPN %oﬁi%f‘rh&ﬁﬂla %ﬂlsﬁe l}ls’i*errf:d to as

eV| a rom ypi cal symmetrical assenbly

nEbldkal vatidesanasu hbwevamscﬁme eeleﬁﬁechh:belfdlmanhlonal structure
repetitiveness. Virus-like tﬁartl cle

nsthg termy @wfl@?dn 16 pqd fgrpfefepce fo a
I
BRIkl § eod 1 TS EoRBARREp of HehBiebRebole fifiea'tis boon

PREh&I RBREGo MGlcbEed fotioR] With itvisi B flatural environment, or
noni nfecti ous, and | acki na at | east the gene or_genes

emiodimeyt inovhiché weyprodece ,oﬁﬁun%\@mm@wyiz Natrally associated

oretes PR oo, pYBlE s, B ant AEERRES AEpBRNF 0ot
iﬁcruaé waldr] &ﬁlﬁ? %dtr@ag@ﬁts Qaddd/ol Iﬁﬁlﬁtaﬁf\iﬁe hi@tsgrity DR ifilitate the

definition shoul d, however, also enconpass _ Vvirus-like
parificatioe of e telecwde beips ayred. i Fpnmmplet ereen if mRNA is diluted

'%&Fﬁ%ﬁ gggoluggfgve[&ﬁne 1 &e ?@@tﬁ BJIg{thgrrgm mBlutes

If,buh RY ibg 3hiks \BrdRslogr RO ﬁ%@ﬁ&a@%s&m&@nﬂ&e acids and other
ticles”of a bacteriophage.

blologlcal molecules do not bind to the column and are separated from the subject
mRNA molecules. According to this definition, a substance may be 5% or more, 10%

Or more, 20% or more, 30% or more, 40% or mote, 50% or more, 60% or more, 70%




Virus particle: The term"virus particle" as ukefnuary 2007
herein refers to the norphological formof a virus.
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by a protein capsid; othe2t have additional structures
(e.g., envelopes, tails, etc.). 30 One, a, or an: Wen
the terms "one," "a," or "an" are used in this

ok ﬁibk@ R0Eor mbhe POVEEMOrE) 99% asinons) @8%0ar thioree99% or more, or
nore,"” unl ess otherw se indicated. As used here| n when

A8p%murmyhencensiderrdreletivalo I £PHamInms- t er m " about "

e ety SRR R SRHTTE N iy orochs

V2 kHembis thereofabpible &Qﬂera@ﬁﬁg)m%ﬁ@ﬁeﬁnbhﬁﬂe, caﬂed the Iigand
temperatures from45C to 55C, inclusive;, simlarly

"Thi digend g@y rhelongrio swp adese of hiochemigdl wsrchemiral ﬁ@maqqnéﬁs

iR e} ﬁ%ﬁessgeg’\%&'bﬁ%ﬁ?f%@eﬂ?ﬁé?@%ﬁf@qﬂ%eg :

Mo EIRdink HrotBMGr étind] binting pidiein wesicosiorg s Weh.
i nvention and obtained in pur i f| ed form Reconbi nant

AP205 Residue:gsoused hereingihe byms psisugnissupenitosesan aspeclipamino
wi t.hin t t.eri.a into, AR 205 virus-like particles.
?ﬁ’gq‘ﬁygﬁwﬁfﬁpﬁ% e Lt gt Skt “cel s and vectors

sui t alReBorhBimadiGhoStdRll €4S HRA h&tein B3 BmVkdRombitthnthdsteell” refers
assenbly conpetent vari ant forms of the AP205 coat

e aihestrceﬂ Thtoswhielx pn@wemrvm@mc Aﬂﬁ@ﬁdwlﬂ’@ﬂ ofche mérgntmn&we

FEAEINCLITES D AW 20 MO NSNS

%ﬁﬁtyéah\/ﬁl@ﬁmﬁo@é e.b¥cal, mr;ﬁhm}cecul es. Organic

mol ecul e5 of the’invention includé antigens,

al | er f&is-phagd: fAsaused e, thwmm ﬁRNAeplmge’f rdﬁlsng MBA. uimases

iLnfectious disease 1 gen o odi ne the
6"% mgcbm@cﬁﬁoéessl%?f’% %E\f pB.'fl yespense Riva ViSies

'1:1% | ¥ ABte F‘E conj ugat es of the [ nvent| on, i.e. binding
orgam c nolecules to the VLP, is achi eved by
at t aciSelfnmtigén:nkaged Hersin,ahe tam Gtdiantigentirafers to molecules or

e Sen 0 Pl TR B R E DR B s
30 o P A A e i

- opdenlly dnd prefekably thiderh i“self amtipen’ esfens do glol e piides tor protems

sites directl Qr Vvia third ecul g, typicall
gneqdsd R the msgsm&ho%rgqutmﬁmfe%tpa@ﬁ%m ﬁ%@w the

‘ g&g dPrP@h #{ea%jhy dg ”%ésegg%oﬁxésggﬁgﬁgpeas tu@lé ﬁ:r ?tft?zfnsﬁﬂonal

Q@(ﬂi@'ﬁbnb@ﬁw,prcﬁécﬂf/@d P cb’ssmgcdfmy slesnAiveaplitidg dfanstfagene
alternatively and preferably conprises a non-peptide

z@dmome alserﬁeﬁnez!as s Peddugin gmaéed/bytmom QBRM_\Fancoded by the

FR SR dingllsh AL BB R B Rins BBt EMSbinstionof

%rb%‘%eﬁréfﬁvﬁﬁif moRARE TR thdabptedent Eq‘r&hﬁﬂ'o@ae%lpmgﬁﬂﬂl@ and
nol ecul e. Hence, the conjugates and

proteins that have a high homology fo self-molecules as defined above (>95%,

preferably >97%, more preferably >99%) may also be considered self.

Vector: As used herein, the term "vector" refers to an agent (e.g., 2 plasmid or.
virus) used to transmit genetic material fo a host cell. A Vectof may be composed of
either DNA or RNA.
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animal s. The present inv&htion also relates to a
vacci ne conprising an i munol ogically effective anount
of 17 January 2007 WD 2004/007538 PCT/ EP2003/ 007572
24t hwigemke particRTVRP): @ReseThebdi ¢helaid 'Haes-BRe SHrtidléeefers to
pr esent |nvent|on together with a pharpmaceutically
amﬁww ling arftirus particlee Maseoves, @ irusnike paisledipao®rdance

R o § P rek R S Bl BERN B Fb3 A op pator e

QiralNgfionee M p%@uﬁﬂﬂid repRda€od 2R infk&@ious &BﬁﬁbﬁentsTB?the viral
vaccl nation can be for pr;iphyl actic or 5 therapeutic

gmqm s vires-likpopagticle in accomlancevith Sipcioventionumay contain nucleic

AR e CeSh uiEberpll. & mindand pror oy R auoptie

kbﬁﬁi@leﬁﬁraccérﬂﬁﬁk Wil the @E@s@ﬁﬁh%tﬁn% a diraDPPRidSsush afthe viral
di sease, condition or "disorder. Such antibodies, and

capspbef the worresponding wnuv,ebatcteunphage, eﬂ RV Aushatel Tlmstemlst ‘Gjral
10 g.onip d,,the AP Bajﬁter!gff e at Protein The1
RPPE5 Gen RS DES S gt aF‘w"" T %A magromgleeular
%%%%Eh{“ﬁ*’?? by bl B oM P PR 13 RS v brotin
setanitngsstmbleentplaayiaheppsidrand eapsrd tdspectwdyslhaaingmsmﬁundmth
mat yration ene KIovlns . Gen. Virol
%“ﬂlf% -“5’3 VOO BRIZat0R. iiére&%i?gﬁﬁtr‘lﬁ’fm? S ?Pg‘ﬁﬂcal or

: | |
4 . S A B TR
BeRn ety Thg témﬂwﬁpsiﬂahh@siﬂmtum’t d3@s@t Hereir frefersEidmatrontolecular

coat rotein jncluding ri,bosomal  binding site
sq@fﬁvyélaqrotﬁm@vbwntsg@ﬁ@%ﬂ@can%@momhelogymthe

%@5}’6‘{%&% s BB ot 84 sorfdl JmmeliRRE pocgmbly while

ARBMEInIgat sufficidre idogreaw &ﬂeﬁn@&qﬁuuﬁenees:t or pQo 185,
repl aci ng the bacteriophage (B 20 coat protein gene,

and t Nirgsdibaupattickash ®bactereophpgss donsed v tbe tarme'virus-like

BBPEOEp et ionte By ROU B BhetBiia b8 oo ota

bAdtsriophBgd, Béin ?h&?ﬁﬁhsdﬁ%&m AdHihfedtidas %ﬁ@lacﬁh@hﬁédéttﬁ@gbne or
be exp ressed fromvectors contai ni ng a ribosonal

- pénsd mgpdsng for thmr@phca’@orrmacmmms badterinpbags, and tygicaly also

Tiaktg SBF dne, B ees, SooiR 10 BepIFR o, e, EregroIC g vl
%hﬁr%ﬁt 8r @icli:r}t iﬁ?o {hb 85RITIEE BSMmifich §hﬁﬁﬁehnﬁ\$&fep lafso! eﬁcompass

controlled by the trp pronoter (Kozlovs
&ims-hk‘epm*txdlés?oﬂh&ﬁteﬁ@pl(a@@ﬁ ) which ma'eﬁﬁnﬁcﬁﬁ@gbﬁb cbﬂcgen@)are

rises.a putarive AP205 riboso bindin eln
resenb vk Jnadtiye ﬁ@@ %f&% also mgt foo AR atplicpye and

_ of the ATG start
%{ﬁ%*afﬁé%‘?‘%@g 150 REBlsRF s BoctRiphee”
1 ct ag¥ATS THEHcHECTACGEAT “v1rus particle” as used herein refers to the

GAGGAAAATCACat g (SEQ ID NGO 5). The

Gr
tnegphelogical form of a virus. In some virus types it comprises a genome surrounded

by aprotein capsid; others have additional structures (e.g., envelopes, tails, etc.).

One, a, or an: When the terms "one," "a," or "an" are used in this disclosure,
they mean "at least one" or "one or more," unless otherwise indicated.

As used herein when referring to any numerical value, the term "about"” means a




pQb185 conprises a Shine Del agarno sequence doWnSPrEE4P07

fromthe Xbal site and 17 January 2007 WO 2004/007538
WO ROTPEPBO03/ 007572 25 upstream of the start PEEFEPR03/007572

(t ct agaTTAACCCAACGCGTAGGAE TCAGCCCatg (SEQ ID NGO 6),

Shi ne Del agarno sequence underlined), which is al so

present in vector pAP281-32 (SEQ ID No. 4). Oher

wied of %16comhikicostithd vAlle (erxc | 'wteur 30°Q" enpdipas®@3a 3ange of

Bremsoignfm il EComahshasumlat, Spodd 0 sd Spfpee
s Bippe el 2 BT M RARRE 22 B

present or not suitable for expression of the coat
protein and subsequent formation of virus-Ilike

5 parti®@y®¥e¥s woul d be recognized by one skilled in
t he ' . .
af or SERFTG BT R} RedR iR I hbtforoins anbe exprpsodin

ISacRiR 95ih @ theGkctBfsaif didiavéntiokandsbidinddn ptrifitdform Rebmibinant
known to one skilled in the art and_in general any

AB3@roabprotens I@rEfbarspm_ai@pﬁof&lg selrassemplesyigiip e hacterie g AP
P05, Bhp T BERG R O UL A 0 AR 8 VPl bl or

10 ddpadssion oPAB26IVE RS meNilsd mmlﬁlz esmpdtent ivitisirt forns@f the AP205
particles. In one aspect of the present .invention,

caat protein.fihesespressed YhPas APHE eriyed fipppmatprghsources, or

o e e e e S e
#88ive aivhysQT thoIrbarfd w@lechles. CREaiShbREWEs @fthe ieReiontittlude
one of ordinary skill in the Art, and suitable

: andigiisy atlergens, o¢ll \agtigenss hapienss cansenantiggns pad infgelions dissepe
by. testi ng expr,essi.on ofthe cqat,protei.n by ,SDS- PAGE
15 gl Pl FHRAERF e St R SR B Sk St preiriR
purifying the capsids by _gel filtration and |
- subsedipametign of coaiygates oh theipventien, i.Anbindiag eragaicapolsadesyo

o G lVed 6petclinelt, B8 T EHOTEMnaiE deslpgine
AR2RAt dafonREVAlEtYOne Dii 8ss@abddiment | the W Pcdoitasns a first

pAP283-58 and pAP281-32 may be devoid of the initial,
- aftachmentisite thewiganig sajeculr ko sseulatipphment site Association

20 BBl i 5 R AP Rt
o 4TRE birelyNer vih R BMATMBREYB SR bicalB i pREQALI ik ErosHniREQ

ID NO 3, as well as the 25 uncl eaved forns of the

Apadmepbsitep sy iogewr nabualya gr mey tmdnaepsln aprefsed dance
S, B RSk BT ¥l KR el B 20,
t::dr?]ﬂ\}gr%%% %Eep?ird@ bBRP ijélf@ﬁﬂtﬁe?'&ﬁd Pheidtatly EOBpSss BRioRipeptiR

30 AP205 Virus Like Particles In one
- 25 eordodi nent, the invention provides AP205 coat proteins

that form, capsi.ds,. Such ' are reconpipantly,.
" expr e@quz%wnﬁr éw&wiwth BPhS VED sPriensps O with pompbsitions
CHMRNG 0R Eonjugates as provided by the invention, induce a strong immune

response against the displayed organic molecule. Hence, the conjugates and

. compositions of the invention are useful for the stimulation of an immune response
30  against a variety of displayed antigens, and thus for the use in animals. The present

invention also relates to a vaccine comprising an immunologically effective amount of
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may be generated by deleti2zén, either internally or at
the termni of the coat protein. Insertions inthe coat
protein sequence or fusions to the coat protein

R EUBNBEIL6R BPohd B Mo JoRjIAERS 6PN préteat iavefdiBnadg:ther with a
further 5 enbodi nents ofthe i nvention. The outcone of

preswacqutinally aseeniehloditicnh carfieror ewpipiens. Thedh P208 MLBs earhevped

G BB b AR B P Bp o

g%ﬁdw ﬁﬁﬁl‘holé&\ﬂ%ﬁtibp axamz‘ﬂw RS vaRinAa6S caf b firigrbh@labtor
t he recombi nant PZ205 coat protein. The particles

ﬂmra@emmympmsmzb@ﬂl toatelgedrspeet imanng anglenwestand apitbodies,

b el i e bl RSB0 B
ﬁé&ltﬁz%ﬁi% p&ﬁshalﬁle BF difgloe gf:'»a Qeales edrﬁlﬂdﬁ@r Hl'sél’d&' Ehéiﬁnﬂhodles,

particles are known in the art, may be used
asbdcmpwsttivas of thegnvehtien pantso aibafl a(s\kl@s) of

bact eri ophage AP205. For exanple, the use of
uItracentri fugatl on to isolate VLPs of the yeast

retrog eb@rga 4nS. Patent No.

4, 918 66 V\/nl c ?gSPﬁccoréoa% tby reference herein

15 i nTh¢ AP208 genetg cohsistsolti matmahtmplgwm faicbstpateinng replicase

ot her chromgf ogyaphi c steps.su s, i on .exchange

LS ARSI TEAding RG0S RTesPt 9 iefied PhageT atID EV ARG apen
5

Ry S 3 ine SOV B O or cERnd ARARLA Bl (RVGPHR . el

JaGén. dirs. Shiich3-39h@o02)ainyne dspiyt ef the invention dreanapytein
have identical appearance ,and size as p

plaNA; wasdsolated by SVESS trapserptiosrol A 207 E@qulppﬁ%@ ENA Bollowed by

PFRs upE sl fidladtn 1600y Ple G20, IEMS LRV ERIEL elyciog o

Fibsfomab BB F%ltb psireiit o€ the @b4Tproddin @eneviditloned into vector pQb10
sel f-assenbled in E. coli have identical appearance

Grerlevske Tadl.. ampoBensddd 3337 (1 VBYsIn angthepappseach thard i of

BB L hralRip Pk b8 cHBET iy Voot p BT Rsa R s rBhe bt ightnes QB

gmtélﬁtgeﬁ@ 288 thfs RIRSHEAPHE B riSONfk 'bﬁfﬂ%:%itefpiﬁeﬁﬂn the
pitopes 'to the VLP may lead to VLPs wit

mutcfreBeﬂt ammchesoi&achwmtdsyon ehihe greteiplaad foemation|of sapsids.

{ggvver tri angul aI|o nu han . t he :Glt
¥ g the ﬁ’ Rty PRiogy Deorin, B Pb X bpmaregiors
@iﬂ@% 2166 mamngs%@%m tamm B6bsoRhl Hﬂlasﬁggite%uch

s of sa Si ze a ler size
éﬂﬁ&ﬁep@hwmwﬂ cles are al so errbodl nment s of the

GOV f R TR
e

(KoAlgRRe 5. BESE al.pGdnd 13 EX30T ¢19D3)0bAPZ83-88SEY BONG. 2)

) 2004/ 007538 PCT/ EP2003/ Q07572 X _ .t
‘comprises a putative AP205 ribosomal binding site in the following sequence, which is

downstream of the Xbal site, and immediately upstream of the ATG start codon of the
AP205 coat protein; tetagaATTTTCTGCGCACCCAT

- CCCGGGTGGCGCCCAAAGTGAGGAAAATCACatg (SEQIDNO: 5). The vector:
PQb185 comprises a Shine Delagarno sequence downstream from the Xbal site and
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i nvention provides a vector containing an open
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virus like particle, said2¥ector. further conprising
an additional nucleic acid such that the resulting
vector is capable 5 of producing a reconbi nant AP205

upgiidaml dfkie ﬁ@ﬂbb@drﬁﬁt&‘@gﬁfﬂﬂ!ﬁ%@gcmc@caﬁﬁd}ﬁmm&bmtg
sai d _addi ti onal cleic acid. In another aspect

b‘ifé% ER{NOR Ok rithinsnDelpgama) seuansecedsrlingdh (Wiiigh i glsmpesahin

YA B sBIDIR. B ol PR BB AHindflad iz Bek
wﬂ Tt v&terBﬁMﬁEpEMﬁ (sutchﬂial EGf gbtdtmr ﬁﬂaﬁ@c&»mgm Qﬁam‘
of additional 10 nucleic acid such that the resulting

B&n‘,tfb?rPﬁ k 7c7a$ib69%9)bxfpfﬂ(b gl % Wh&bdﬁ%ﬂlla medifipdre §0mpﬂ5@ a

i S aorRosafal Sl ar SR 1y SRS At Blhe o
akiflesiitnl GEME dOhORBich ARl SbdéfRnt foRflatioh bﬁﬁrﬁﬁljﬁwﬁiﬁﬂcles as

conj ugates and conpositions of the 15 present
imouldnbé orcopmized e oanyskdhdugethﬁz artapOélwr vsﬂgrﬁnd@ved from the

ARerErrg e Vret B s SHEo Srigbin o Fetession QLo in col
ainéth&q{bsfsr JBRRNb e kKifikd 8 fhe ta'i’tee[ﬁﬁ% t?érier 1i iy R}@étopﬁﬁi!aﬁe for

to AP205 virus or virus like paticle) not Capable

- exglessiongpf gmtemmmnfecaimpﬂ:esh)srtmamtah rfallpraancg@’th&:mvenﬂon,

g’i?t’:vfdégl ; Iaﬂﬁ%&%&e&%x} a}]gg b‘l@’@ R eﬁ@l} of virus-
Eﬁé atticléIn RPicEofife @%ﬁgﬁb@ﬁlﬁweﬁgﬁs}s Fo? eﬂgﬁegém the gene

ne response agai ns nfectl ous di sease
of ABZ0Xcoatmiotainisre sranafedtetintod?.i cotfL Srdtable K. eodi steamsandudrs but

SR e DL L B o
Qf]&ﬂdﬁl <811 in REP, %d%ﬁimb%j oMb o f %ctbfmﬂd& Strains can be

reSponse agal nst Nor nones or tox

mhﬁiﬁsdhﬁeiﬁng@kp@m@fof&msapﬁsteﬁnbjr smagmnhmic(aps@ formation
domai n) of an of the organic 25 nol ecul anti gens
and gssgmltlyi by op or@uf ﬁrsﬁp'{ret?ﬂng the capsigsdygelil gatmn@eé equgntly

R s R e

tK¥lloviska, VS IV br 419 Gehd €3 RIBVEN(11998)0f i nf ectious

- di sease. 30 Such treatnent wll be useful to treat a

wi de $HB2O%egat groteing earessukiremdaeiwstorapABLE3-phand paRS1-32

i

I dMisep lar th
%fgﬁghﬁﬁaﬁeﬂe%?%aﬁﬁg?nuar 206)3@l WD28’04/ 8?)%%3: ®

mmemmwmepm& ofrSBQ HD Né(Btl ianfl 8EQ BhNO:3, a8 well as the

saed douns LR BPAD Priybsstieh ERAiRE e ool Vips ibawerdance

IN‘?(B tﬂ@'p‘f&eﬁt YREREGHE ok SnikBRW tHefeof @R BEUIRS %o P05 VLPs in

L_

‘accordance with the present invention are embodiments and within the scope of the

invention,

AP205 Virus Like Particles
In one embodiment, the invention pfovides AP205 coat proteins that form

c'apsids. Such proteins are recombinantly expressed, or prepared from natural sources.




known to those skilled in the art, exanples inki{puary 2007
infections of viral etiology such as HV, influenza,

WO Ronpars38 viral hepatitis, Epstein Barr, poli ®@CIVER613/007572

10

15

20

25

30

_P@BI ma

'38@6%16# gﬁ%*”*ﬁ%m%%f 2%on of Bt ARV meliesd SEVL Ay

encephalitis, measles, 5 @hicken pox, etc.; infections
of bacterial etiology such as pneunonia, tubercul osis,
syphilis, lyme disease, cholera, sal nonell osis,
Resoibiant 8288 pedt pregtio fagmenisabkab asmmblefintopmWVaBiatd forther

TG T
ﬁﬁﬂa@lg%% aiQhe f%%hﬂ@ﬁhgc&?gl%gé{% hﬁong éd& 3fin sequence or

conj ugates, conposition Fhvent; on
fasienkiodhmcdad ptd’umn eequinarodinpatiyle skith dssamblyt imeo 4 VLP are further

GRS b IHER T RSt oshe GURROUS s BOpp S fosgsia the
‘%’g‘%g%i S ugﬁ’éeea%g v&ﬂrao e f1iid &%@ﬁbﬁ%‘l@% &%blg into a VLP can be

‘ ern neuram ni
dmnadlbyeﬂbmnﬁmmesmpyj gen, and ci rcurrsporozm te
protein of mplaria. In one such enmbodi nent of the

| nve he&{esephglvsmqn@@ﬁWGPs methodeat purHicaidomios dhg recambipgnt

r ec Eﬁ) pr o? n&g%%ﬁﬁ%m)}(%g’ Mo?é%%é@%er‘{gc be dsolated in

ke fordl hy@”cbmbmatm of fra@ionatidh stéjfs! @P&@lﬂtld&ﬂlﬁld\&‘ punﬁcatmn
protein or a fragment thereof), (c) reconbi nant

S&‘ﬁ’ébﬁ el @fration Qitbat methods of @@atmmn%-lﬂ@miqsmlmom in the

4 Ay B ORURE M) o ERERUATh B R Boslypacs.
3 esmsie e Mew@ultaéﬁﬂhﬁﬂlgﬁiﬁﬁﬁmomwdm@yﬁa@ fetrotransposon
Pl asnodi um 20 oval e ;} a reconbi nant protein of

'hl&é%ﬁbw&éﬁaﬁat@ém(‘i 18166; whiebiisingarpqsated b sefasgnce herein

‘ 1581:2% %Hﬁn %ﬁ? E)h )(0 g?lfﬁlg'%tg%q tthchE ﬁﬁrgéaf?fgﬁ{p etﬁr@osts%cﬁ]gs ion

: dxﬁhéﬂi@b I l@ﬂrdphoﬁlb aiBratBorV CGERRIE; SRR

riahIB \ay §188BE Lidng
at | east one antigen or antw%enl c defermi nant encoded

by arEmssmnE&ewcﬂmbmanuﬂ’ coatpratein leads to hssembly inth virus-
1 B i, SAGE Rk B bl o S g e
a8l si28 hé AeBk Emﬁ@fe@ s BBAGink 8 AR pP@ent B{v‘éﬁﬁlﬁth(aﬁﬂl VLP?&H be

protei n having the am Ro aclids shown I n
phdified Sihasinventiontoedde, pr@hﬁemmYLB;w}mm cdmje%mmerdun high
fr?}ﬂ{;ent tep%eof (e.g., amino acids from about 2 to
1 APWHIA; ons ‘of an M2 protein, as well as ot her
pr ot ey pig)5agop -a‘ré@nﬂﬁ i i
sought swtasnﬁaf or u%deﬁlvr}/lztch gé?%{l/enl Exréﬁﬁbserﬁlldsszzeas
A06 qxhhgejmndés asyhas bedneshowh f@mﬂm VHLBS QBolydimh @ii’gtVLBsLahd

Wi || eraII be at | east 6 amn
by Cinikeran Best ab, PHAS DG 3375 5575140509p metphlation

m@m@&z@a&smmﬁmwa @zﬁlcleaafmemgmaumr than
and Drugs, Especially Dru&s of Abuse In an additional
\psfé&tmawwmﬁmmw obteingds Therplots APRONYLRs fisneller size

tﬁ%&%ﬁ?&%ﬁéﬁ*ﬁ%g b DI uf gfomg‘{ Vrsle AP Wraller size

than AP205 phage particles are also embodiments of the invention.

When analyzed in non-reducing PAGE, the AP205 VLP subunits runs at a

- higher apparent molecular weight than when analyzed by reducing PAGE, showing
that the subunits are associated by disulfide bridges as described in Example 17 of
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| mmune responses against a variety of drugs, hornones
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at risk of exposure to sdth conpounds, as therapy in
an individual exposed to such conpounds, or to

prevent or treat addictions to such conpounds.
Reoopeea@t i ve toxi c conpounds include, but are not
limted to, the natural 10 products of toxic plants,
ani malsa figther ajpestodic grasent inyen@orcpropidegiavecioricABiiiEE an open

Pt BT B BB B 0L o g

FrtlRs c@hBSsthg aRhddBERPAlIIEAdiA Sl BatTRY ﬂe@iﬂﬁﬁ%ﬁ&t&;@scﬁ able
vanconycin), anticancer conpounds (e.g. vinblastine

afiprodheing e aicombinfant AP2einslikepartidacimprising aming atidggacoded
g)() " %&. .asg:nct of the invention includes the
v &eid nglmuiglelq $58i es 15 agai nst toxic metabolites
of copp i :
tﬂer%yﬁ%})’nﬁt@ﬁrti RREEMVERRIN AGRBES: vedtir Qoﬁtﬁ‘lﬁhl g@fl open

ue to recei've the beneficial ~
edddingtfeaned suitablecfonthe prodnetin afgeXP200ivirue like sartiele, said vector

S BEA S A TR UL o
AGEY c%f:iﬁ@ubﬁ‘thﬁﬂﬁefb@ Ym?!f/ec?d?ié &gbﬁlﬁgf’lﬂ:gdu Rbdhbisat Arus-
Ite of phar

metabolite 1's a metabo ceuti cal agent .

i ndi vi dual ma i

like partivletdoerprisingfaarineabids2Rceddddyisaidradditiohel tupleicncid a

chem cal warfare agent. Organic nol ecul es, antigens or
antigenic determ nants suitable for use in

conj u i iy ods of treatnent of
drug %@?@%P@%@’%ﬁ?@?@ﬁ@%pﬁ%ﬂém eational drug

addi cOrgdnic wioldculeg ukstioinihd methbds; eonjigates arl gongokitibng of the
the relevant arts. Representative exanples of organic
prsedirvention mclugde sy antigantrpien; gane Bolachlsnerdragment thereof.

AR e BRI BRI b

@Rt i thérhsdRellsARtrfot BT 18 A P20P RELLEH ik 1ike patidle) nobMdhble of
(et hyl enedi oxymet hanphet am ne), met hanphet am ne,

mstuoingzish émimiae espensa in avapudl Hatgania malesuitagelnds forrsample: (2)
L e L L L

AIIRAI S8ite LD thd¥RE hyimR TespBifse a3Hinstitous disshddst @Mdrganic
and conpl exes of such conmpounds. "All ergies and Cancer

olgaies asujted 00 7indue®. 20 (b0 S8 SpoRST AEHRS0d10gens,741) @ganic

RS o SRR et
:'gl ndEiteB G0 URGiche BY hﬂlﬂﬁle_tlregﬂ:fng@ Héaiﬁ’srt_dgg%’ gﬁﬁﬁdﬂés 8f toxins,

ergies or cancer. Antigens or- anti

gettienlailp ainbgs ofidbusbame {fragmsstsi(agc ardongdt)asf,any of the organic

corlé)ﬂo itions 5 and nethods of treatment or prevention
gio

G ARHEERS RHIARIENS SISt hose of ordinary

skill in the relevant art. Representative exanpl es of

such antigens or
Infectious Diseases

In one specific embodiment of the invention, the organic molecule, antigen or
antigenic determinant is one that is useful for the prevention of infectious disease.

Such treatment will be useful to treat a wide variety of infectious diseases affecting a

" wide range of hosts, e.g., human, cow, sheep, pig, dog, cat, other mammalian species

and non-mammalian species as well. Such vaccines may be used prophylactically, to
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venom phosphol i pase A2, Bet v I (birch pollen
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allergen), Mellitin and Ber p | (House dust mte
al l ergen), gluten, gliadin, shellfish allergens,
cockroach 10 allergens, peanut and ot her nut

el @i @ﬁﬁlﬁecﬁ@gn@ﬁdncamduﬂtoh Fbplﬂ&lhdrﬁ Br @iklapegiaky, to mitigate an
en, .as we as fragnments of each

greV| llea_ aller
@%ﬁh% Infestousalisepsss far vihigh ATGEeas 18 Snown erdstired g well

PRI TN A —
HIV g0z, pey, ofrdlihepaitis [Bpstett Bag, p@hb azﬁlabencwm measles,

reconbi nant proteins of nut allerg (c) reconbi nant
ieficninvg., eic-;fibtsetions|of bgeteral etisloea)su%wmuﬁ@ma tuberculosis,

SRRAR B Y Piflere e S0 Bk, BoShR Flngocions of
radiifo efidlogy gt &) maldia, sobfiygs, leisianirtia, @nc&nﬁmlogﬁﬁis,
or antigenic determnant for use in_the conjugates,

2eeahinsis: icths The antigmsdy apfigenie defeamingnts|used it anwgates,

FtacRitops i Bodt G inf O ARSI IR Bt olind AR iy e
RlSvenigeR. Txamplsef &ktfgén%ﬁaﬁhgéiﬁ@ A¢tehiniigants inBRide che folidveing:

allergic patients have anti - anti bodi es.

the Hi¥ anfigensgp 1 4Q and 2pde0; the lﬁﬂmnza é@tlg@sgg = gshfimpnmm@gm
P et o Syfies antey® ARt Bounato BBy of

b he native Der p |. IgE antibodies raised in a
pol ycl onal response to the whole antigen bind with
h | g h Iafofne suchembwdirhent p&he lmenufugﬂmmnﬁm aitigenic determinant

ST JEY BOEEP RgPoisOS 8kA BRRmoRe Rt 6f SV ®)a

@Ecﬁmﬁhﬁﬁ‘t ro?éﬁ‘? o Fflaherl®a Rikds’ ¢ eﬂ%’e’ aft 3RS vius XES Biokdn 3k a

its N—term nus representing the second attachnent
fagmeenit theaext) r{demmeombintnttpnateinrofdiidpatitis’ C3Mhusp(dih rdcogbinant

assign i des p52- 7 and pll7- to urface
R?Pt%%ts Miﬂ%&%w?% t protpin & Ig’lgmoc}% Wempragm, () 2

l#r agnent 3% %HI ?@%‘e”%ﬁ’f élpr 6@ ﬁép(@ﬁ”n%n; pg&&%g?’f”"s’&"dm’"

aveld, (I9pireamatsinay ptotdih of Plasmadiem mabadrd, (i) aneemtbiomt ploteimof
eferred eggagl nment f the inventive cQ 05|t|on t he
@B’(Pf /RO sehept am )

T i, 1 A Vot e

coagRRthgail leastvie ﬁhﬁg@nbﬁaﬂi@ﬁm&ﬁet@ﬂiﬁﬁnt&ﬁbéﬁe&%ﬂ e Bfl@enza viral
sel ect ed fromthe group consisting of: a)

cg@[ggnp%mm to gl}glt inyaenegysponses. In

Tt “@EK' b oftots i or ibes g inm b2

id 1aAM2 pfowih Biig th@amiHDcidd sR&RRETenBafk Accession No

' preventl ng and/ or attenuating allergic reactions, such

R6824) PR diceessiondia. MBIV eh ammtttbermfa(mgw aminG acwbsfrom

%‘? %@@PP‘?@ %?{q%g?q;@zlp rggélgag gﬁﬁggt %rra

 dnCRfth b1 EcdBsponse is sought, suitable for use with the invention comprise

peptides of any number of amino acids in length but will generally be at least 6 amino

 acids in length (e.g., peptides 6,7, 8, 9, 10, 12, 15, 18, 20, 25, 30, 35, 40, 45, 50, 55,

60, 65, 70, 75, 80, 85, 90, 95, or 97 amino acids in length).
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presence of |gE antibodies. Stinulation of TH 47 {anHpe007
responses and the production 10 of 1gG anti bodi es may

WO 2004841530 e al | ergi ¢ di sease. Thus, vacci ne c@®CEFEMMIBHNET2
of the invention include2tonpositions which |ead to
t he production of antibodies thatprevent and/or
attenuate allergic reactions. Thus, in certain
enbodi ments, vaccine conpositions of the invention

e act e i i . bbb
F eapdhEaRBEh T BRE o ko DniR et R Lch <
al | engensaddigdall @sgebO IR dveRaSe ?rcﬁoz?%g c%ﬁlp%%tlﬁikfe réx%itgble for

byhosphol i pase A2 (PLA2) proteln pi's e
SE@EB&E Rngugsesponsesiagainst4tpens. TesBankenkdnelads, bnt Me. not
22937 i s dorsat .GenBank _Accessi on No. B59055),
lged t@@ﬁﬁﬂ%c@fﬁ%%@%@@%@@%@%@%@@%vanety
P 8RS Yhoth Gk i i
oHeI od%% ma sﬁés{%iggé%?ne%ﬁ%@ﬁk Accgg%ﬁgﬁecﬁ%&ﬁ%m%?mk of
expasBeatr sudosgionndsie. the@ariyifi 4 indBadBd ekpoded ©Saéloidniounds,

226711). 2 [ .th ' id f PLA2
of FoETH of T addfiinste S OB Accessi on No.
4431 8QpreSEpRnRkone 93&?6%33 gﬁcluﬁgé g@? 8 dop Eunétgd fo..the natural

illustration, peptide abou
pesludts ofh taxan glans, venimdls,r apl ederobrgani¥mp.oStito prodicts Neclude

aﬁzgo' e PLA2 sequence, al so_be used in conpositions
PXIG, SFeAHISTR Cg%l%&ﬂg ﬁ?&%%tqth@ rgpressnitiye toxaeqmprvads
plodabR] £ERQAIP E L aﬂ%@h'ffllglgtag(g&H’iﬂ@luﬂc?z&ﬁn%?%sl@%b&alﬁg?ﬂ%%n),

conprise ammo acl amno ac

alivadeer @nifdndsT{ay visbisain@0ak0 chamicalowadird gdfs 9. Sarin,
am no acj 40- 100, amino acids 47-99, anmino acids

25875, ¥ihn Oa atreet of theprention idhesies dleqoduptiosof antibodies

e . th | . .
@A RE bl th ool sl psER RS Ctieh, Bien
indbddwn] maywointintie raredethe GbneRttdl ofREH oF d Phainiebitilal agent

peptides which conprise amno acids 1-10, am no aci
wihqul side; eféectn asworigted1 pithotoxigrimeabdites Tims 30y aapreferred

Y TR L NI B

salD n®fabolite 130a awdtah®1iR00 8 Dharknhcd@itdRhYent OB 7,
2004/ 007538 PCT/ EP2003/ 3 Bharirace@iUiP bient g g}s%ff)é’fef%‘?d

- emppdimente ithstoxirois a phemigal warfwoagent.ds 120- 130, as wel |
b noOPRRCIAR % b RBE Bl ri dliruPnts e fof viein
confrigated Scop@idsitions atd neiHags oPﬁ@&tﬁﬂeﬂtsoiﬁtlﬂtﬁ% Eﬁﬁeic olf ﬁf‘uggﬂcular

i mmunol ogi cal response is sought, s
regieetonahdrug addintion wilkbg knowmgo twsg ofordinary akifl éx the televehtyarts,

R o SO, SEERAEM i
: O - AG s 5
5, 83 bl e o R op R,

hepainy moepitinel end Epiug; , stittuéantsubiichl BnghpheRinfiRe, doghiak, IMIDMA
as we|l as subportions of each) may

di d abgve,
(me?ﬂivig‘% %Eﬁglﬁﬁ’\églpbﬁa%m)as Fedhapplictyning, | methylphemidate, ~and

| niotRs! B’aﬂucinogens such as LSD, mescaline and psilocybin; cannabinoids such as

hashish and marijuana, other addictive drugs ot compounds; and derivatives, by-

products, variants and complexes of such compounds.

Allergies and Cancer




10 protein or fragment thereof) which allows fbfJaohay 2007
formation of ordered and repetitive antigen arrays.

WO TPhE/eEB&Cct i on of antigens or antigeni c det erRGTAERNE3/007572

10

15

20

25

30

for conpositions and netRBéds of treatnment for cancer
woul d be known to those of ordinary skill in the
relevant arts. In a particul ar enbodi nent of the
i nvenhirelatedtehdodinicngethe tivemtitnipyeides cdxﬁpmiaﬂic&m suitablatforiuss as
sel ect ed from%l roup onsisting of. (a)

B RaRRuL Y oAy B sed e ealieat °Td€PY‘-’§“?1°1(‘ p¥ allgrgies or
52&1% nbi nant protein of kidney cancer cells; (c) a
reconmbi nant protein of prostate cancer ceIIs; (d) a
r econishtigent opantigenio detbrnsikinis witalsiefor as ﬂlBOnJ(l@Iesacomposmons

t _prot f b ||
S BRBP AT TBHBIeBl A Blev R slecae ould gy kg to those of

SRGARPLAAN, Al Yblerhiitir, A loldidnifis AR O wR¥enBibons o

@iveiit detehingnlg indlydeethe ﬁflicﬁﬁﬁ% :3R8 yeiim phésphetipate A;, Bet v I
determinants include_the follow ng: Her2 (breast

anek peljen atiorzeph e P Xéﬂ@ﬁﬁ-faceé@mﬂ o aélﬁmp) Mellitin and

i T B it G, it Mt B8 et et

ATRIr@n S Mearfit @hd®oiRer it alfer g4 M%E%wéed ahd b8t priRA allerDénk, /mvillea
nt p%ygt (?En MAGE-3 protein rotein, ﬁtgnd HP%&%GgTE

glleseeni ps wall aa/eﬂamtszﬂ" eraphg\rheqix @ndie wied Ho whivit fmmanolpgical

d |
St Izce bty FRAeR g O e FRRORR Ths althinS Solpeied fom
Bt fe6S @hsikthfAlIe@) a fREokbinaR dpr@feﬁl ofOhRC S aBldy, (b)a

antrgenic determnants involved in angi og ene5| S.
maghbigarieproteinst oo nutf glierg, | (oh resbmbinant lpmdnw of fevd allergies,

N R B SRR q‘fmﬂﬁﬁﬁ(ew«fhﬁgauaﬁfaa

I Fol k
kgl R o eSS (SRR L, 0. and

ST Bl s
téh,m@hmlggﬁnoﬁg &-Iﬁ&ﬁmds%fﬁl@etpreééﬁt nt&fioh 1&@%#1%? et Iisa
671 674) 17 January 2007 WD 2004/ 007538

351 prress mdanilou%dtgst svitengeaali paxticles and irepreseatscthe major

ARBER P A b tipely SURBEmF RS pur B Rl e er

| IaIg‘Elaﬁﬁchcﬁ&eEi partRaea! the Béfipl% HIRRS Pﬁmﬁnd ﬁ‘i'lt?Lm'(SEQEDNO

her apeutl CS. Armng severa put atl1 ve angl ogeni C
6@camnng otliess, atedwnowhdeconipisa epitdpesiwhivhste mcagmz@l by antibodies

SReHDE A5 el Py L 368 Rertalies Hise i &?Ycﬁww;aonse to the
ShigHneh bol ﬂuﬁﬂnﬁﬁﬁﬁﬁtﬁfd 58 pRRe ApidPSULO ] il iy

ockage of G- act t arget
driof. €2008h Mcﬂcculan hummnbgybd@&mdregms alze ﬂmﬁﬁ IsE with lighnafinity.

f  bl.ockj he endot hel i,um raather than the tunmgr as
ﬁhesﬁqpag th bi3r QpAIng 3, pspedng 4rits| EFéﬁmﬁuS gepresentipg the second

AR S B S/ ol g ol s 52

72 #dd- JiCT4D)33an dhasuréree iof HicGvhalo tprdicid(Jduawi, P. et al., Molecular

- Immunology 30:1511-1518 (1993)).Howevet, other fragments of the Der p I protein

may comprise B cell epitopes suitable for the present invention,

In a preferred embodiment of the inventive composition, the antigen or




been disclosed (Lu, D. et al. (2000) J. Biol. Chgary 2007
275, 14321- 14330; Presta, L.G et al (1997) Cancer

WO Ried/007838  4593- 4599). The former neutral i zi nPCT/EP2003/007572
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nonocl onal anti- VEGFR-2 8hti body recogni zes an

epi tope that has been identified as putative
VEGFNEGFR-11 binding site (Piossek, C etal. (1999)
aiigehic Ghiermiaiitis 362 pIGESjde, Al Whstsin shid D @ [ pefrtidivitistid
of t ipvention, the antigen or antigenic determ nang
%?§%!&P q?tﬁcg‘aﬁ?ﬂﬁ&ﬁ AN YA SERBH® §FloHeA PO dhecgroup RoTsisting
hiavent pepad JFIQ/THEA ¢ 0 henVEEER- dh.
Jc):ontggct si?%l.'ﬁt?'ﬁ;ﬁg% owlgségﬁzj\&(%%n‘g%%@t iq]c?ngg'd %J’L and b)

CEYPPNADGIREATIAQTHEA (SBQADMIGNe4. wi t h t he invention,
whi ch_may..have antiangi ogeni.c properties useful for .
t he i}lnr @.ﬁ"ﬂ%‘ﬁ? 68%%0@%%%.  HIEBHPR PrOYEfes: YARsInS gosmestions

Lo , iy CCER
e e T DL L O
dltefdie rehtfidn)s. whibke icald oF snaphylidifieAs ditlogehdlswiielediorsisaldpic
sui table for_inventive conpositions and . .
LeaAgtions giay be shatagigrzsd iy the pgdesnonsns esrinstAa avligradendingite the
. : - o 1 he _
e AR STRARP USSP g YR ETb rouctin

TG Hnkibbies biaWAlyRaBHEIgcKdi§eak Thids,Nedecil® omparet ok of the
the murine 25 VEGER-I11_derived peptide having the
igenHen sraledecompopitions whiphdead vt prdwtiorpEadbeiiss thepevent
). or. el t. r.acel,) ukar .
%ﬁ%@?ﬁ%&?gﬁ?ﬁ?{% _rejfc@?ns{ heﬁ{}%ne'—lﬁ- ??r_&ange @@oﬁlﬁf%ngaccme
Ghpositisne of tHenedrios iimobitleSconipdsitibiy whichQlicie bR WaéRfclogical
vacci ne conposjtions suitable for use in nethods for

TSFRonesAgaigt aihillesgena Examples efisychalicegens inchide pinsphalipases such

T T T
43R rGenHRk AJMEksIR0N6 020338, BE/ cfg?.?@&) 3GEBERIE A ccddion No.

usual l'y difficult if not inpossible to'induce antibody
B0 Ohskwis earase (Gentisink AsicessionyNo. ATRDER), iBomdbis pennsylvanicus

REBHhvStinn NOCRRERT g Hilodt P gy PEpEaak Atssion

N&PROOSH; TSeniFagk ARedsson Mo, KEPRUL Glsx‘[l?aﬁﬂcs&cc%siw?. 226711).

antigento be wused for immunization, throug I ng

of t Résiegithiegaving acid sequaiee 06a RLA, piotdim bf #gis melbilfati¢@enBank

ResSisianote o148 bbb N p2081s  ou tbop pombdenotat

B sy M 40, R RO R,

seiftence, noaysalstbe wéd heompositi@isifor prévenling asd/alakteniating allergic
trigger_ nuch stronger |mune responses than their

pactpg. dixaagvesnf spebopeptidss insludepeptides péucheomprise araing peider -

. . . t ! S
oo SR80 ¥R e, [P0 g ST B0 BRI oo,
afind e¢ids 40NBO0Y amitiord¢iie 17699 bldirto ALIAUSHRI 10, Ghiss adilid 61120,

surface that displays a re%I ar array of eg]ltop_es
aptineaeids £0-£3G ar aypingiaeids PO-h k4 apprll aproresspandingportineseiagher

ﬁ%l ﬁrgf'eir?sn(e?gf ?UA‘;’ pgoE%g'ﬁ? TR bed above). Further examples of such

peptides include peptides which comprise amino acids 110, amino acids 5-15, amino

acids 10-20, amino acids 20-30, amino acids 30-40, amino acids 40-50, amino acids

* - 50-60, amino acids 60-70, amino acids 70-80, amino acids 80-90, amino acids 90-100,




& Zi nkernagel , | munol. Today 17:553-558 (1996}7Jany#iyg007
crosslinking of surface i mmnoglobulins on B cells is

WO 2000388 acti vati on signal that directly i ndQuar2eido7s72
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15 cycl e progression and 8he production of |IgM
anti bodi es. Further, such triggered B cells are able
to activate T hel per cells, which in turn induce a

| éﬁYg{oC Beifis ool AW taﬁmicg&ldmulob%y o@rﬁﬂhﬁta!cﬁl@ 170-B0g ek | well

t he generation of long-lived B cell nenory -_the
gomtspondiag yoniansofinier 8hAg Beatéins (e, LLAxRERS géﬂcﬂbﬂﬂbo"e)

Sién PRIEBR 4 Lohe o o Peiond St Bt bt gt

ﬁh
r th po ﬁtﬁlolg‘ﬂ)%‘ﬂﬁeﬁg gﬁisﬁﬂ% @ﬁtaﬁleﬁ@{ dse ﬁrﬁthﬂﬁ%\}%ﬁﬁéﬁ ycompnse or

see Fehr, T.,
hietnathRdy doBEst 07 9eptideoaiiich. ard beerallzat lebsi@ a@gnp ﬂ@é%’ﬁtl@!%gﬂl

anpepdies b, LI $5itsnbiho, Bnes 01 55,38, f s, 70,75,

§MS£$562’0U§3‘%U1U0 Bﬁiﬂo%cfd@ﬂep%?& g€ antibodi es agai nst

tived tructures ‘sol ubl e anti gens present

at | obLee lpepmﬂes k. p’dns fult hngthlﬂlﬁdlpeotems distussedaboveias wel as
the Th cell vel . er t e condi t| onZ ou%zﬁg d
ﬁmogféws %frﬁap Erey; %18%1 %awn toy LS, %?Pca f-By &P |°pPst

ﬁ?ﬁé #ég%ﬂt rﬁ?i&g&@ WhE:ﬂrallﬁgr)E B4 e REABEITOT oPUBSEAHd réfetitive

or nmenprane-assocl ated proteins -
ahugﬁmuﬁ@mcentratlon B and Tn ceIIs may be tol erant.
However, B cell tolerance may he reversibl.e éﬁgerg%% d
and cdhetsslasiionk of aatygen& aF RN ST G AFSA R § Ao

Bt o 5L 156 oSN g UL A, b RN il in e

b oY@ larts. i ;2 gdrticll & e(nilﬁﬁiﬁent'ﬂﬂlﬁfe invativn)the csmgasmt antigenic
of the invention include conjugates, conpositions and

detepinentibsi selected dtom gergreupeensising of @) 24promppand grotem of

Sy B e SIS 030 80 Vb

g:%téint dFRSstad 'éﬁlﬁ:@r SdllsE0aR e esddaibashnbyrotéis bf skig emeer cells; (¢) a

roducts. Exanples of ~such diseases or conditions

mﬂml:dnang pedtein vEbrainsanmss eells) Erarseombigentpseipinncd lfukemla cells;

oL g@bgéﬁi‘n?%ﬂﬁi”?’@ﬂﬁ@ﬁ? Beftudta¥ldeiils Bl

acut e i :daﬁlpieﬁ Bféﬁéh e%lelﬂhntlgﬂnﬁl Bﬁ&ﬁfgcmc determinants
non- Ho k|n S homa 5 (NHL), Graves' disease,

amﬂuchﬂm follopding: Heyz (besasitcanaes), GQZE)leurpblﬁst@mﬁhE@FyR (malignant

| aﬁqﬁharamﬁ e kg B3t pesh b o, geippty, homan

: nTrun gg ol ngp dee h%&%l‘é ﬁlelahﬁﬁﬁetﬁ@t@ﬂplﬁélaﬂ A(!EQM-RTJ tyrosinase,

nopat hy "(I1 BL), rheunatoid
ANANT-A mtsp,rotdinam%a pmiém; pﬂSQJro&m emd)HPYltS BV prageingas well as

dl Sease S (0] Qr OSI S 0[ mune Ond tl ons
eheashoTRgD oL Bv i BH RS BO/ AR fsAges. Further

i ﬁg&?é H&exfxﬁ}i tsu ?.ﬁ?dr @61115&%3 gllle(?/ ﬂ?thgdsso?ﬁ-?&mcﬁﬁgr cancer are

Cti ous polyar rrtrs ectiron of antigens

Gricletiflepant antipenierdeienainasts finvoleahin y@icgsnesis. Anglogenesxs, the
-conposi tions and net hods qof treatnment, fqor ,othe
dPaatinns of mewo Bisof | el lms a8 cdsaieh role in physiological and

pathophysmloglcal processes such as wound healing and solid tumor growth,
respectively (Folkman, J. (1995) Nat. Medicine 1,27-31; Folkman, J., and Klagsburn,
M. (1987) Science 235, 442-446; Martiny-Baron, G., and Marmé, D. (1995) Curr.

- Opin. Biotechnol. 6, 675-680; Risau, W. (1997) Nature 386, 671-674). Rapidly
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~ for use in methods for preventing and/or attenuating diseases or conditions which are

sel f antigens woul d be al so known to those of bri@rway¢007
skills in the relevant art. 15 Representative exanples

WO 20487688 anti gens or antigeni ¢ determ nants ®RCF/EREN007572

exanpl e, |ynphotoxins (e3y. Lynphotoxin a (LT a),
Lynphotoxin R (LT 0)), and |ynphotoxin receptors,
Recept or activator of nuclear factor kB |igand

S EANEImonasitislcalhd depﬁﬂldfdil&hé frmetienb i blécictegseld Mpmhiide the
vascul ar endot hel i aj owm h factaor-receptor (VECE: R

e blend sypply. Tisett ishglipved that apﬁm@gawgﬁaaerﬂs are@ﬁ@%ave as
MCP-1, 20. Endoglin, Resistin, GHRH,

aﬁﬁ%ﬂ%g’?@%ﬁ]"ﬁs Eot axi n, Bradyki nin, BLC, Tunor

Necr gahéndaeéral pmatm(in@ 43¢ thelved thatlepé bata idMREE vasontar

wel | as fr‘ﬁgrrents of eac whi ch can be used to elicit
endothelinl growihifagter(YE(ED s 2 pateatradathplial icelt srecifigaitogen and a

s S0 Rl Gl Sola Rt Rt of

VEGERactin ik Prabdt fof fute@entton ih deiRrihdidee ke 8bgenbfls,RE Pinesls of

has a central role in the neuropat hol og of Al zheiners
0

bipokingihe erRisgielinmgpiber thinthe tymoras 25iraie shidwmprsVitauer,

B2t G SR N, 26 SO, B e (LT O SR07 5013

| 0ss.Anlhes TREFRID| pEbER! (IRIC-8Ca) @dancdnd-VRGEGHMibdy ke

linked to the coglnltlve decline that defines the
a

teediaclosed{Du, D ebaln@06® JnBiwd | Chetn. A5z héi2tekd3a0 desta LG, etal

E%F@Em C n| gzvéﬁgg_gﬁbzqﬁgg ft&‘i‘i‘EFrpr o%&e A&Fgl' éﬁ%ﬂal anti-

SR iy 0B AN MOOORLETR w poiv

vmwmmmmwm@mmw mhé19952)sﬁB1@] @0?81122!:25612 -5619).
mat i on, and

resulted.in hibitio fo
asso o Ownl?%]ﬁﬁ?lg 0 @8 Fi pg Cl:{ gpﬁighg(en oppntigenig determinant

WP s Eonp a3 kT b AR TBGR TR AAAOR! B
theVEGFR-N obutgitede. ’Im;hmﬁdest dwnmpobidioh axaiwvaocmg cemposition in

of the neuyropat ho] ogies. anot her st udy,
ageqrigce r“a#lltbe lamwswl@ﬂw%ﬂwwg@gm Repertigyspid} for the

o O 550 g o WAGE o 006 45 it

| \(mmaz) hasTi@easdamxﬁwawﬂ (Wez, &0} et 4102000 stadeAviadicine 6, 1160-

anti bodi es rai sed agai nst AQl-42, or.  _monocl onal

1& A?). Bbectae. faxthes antigrmgdsiermymantssuitable fordwesmtive gappasitipns

SSRGS Pt TRl BN, hopi

eﬁﬁ&p@ﬁd tHuﬁiaﬁ YBEGPRe hads eaf Féﬂﬁﬂe PwRE ek axﬂmanhuenseqaénce
t her apeuti c treatnent

be considered as a potentia
Gmﬁﬁbwafdammﬁ@%sm@m@( (OEQ TBSN@bI9D) haseartfhe e

VORI | Bl {opdlie | BT o) mPRES o s coeaience

G?@%M%WPPSKSE%MESEQ% N> 193)Y 8Ad/oP ﬂfatrgl%{fa.nt

W th hel per substances uvants. Wt hin these
exttpepliatar globtilaedomains 1-3 of the VEGFR—II

Self-Antigens

In specific embodiments, the invention provides vaccine compositions suitable

c_:é_used or exacerbated by "self" gene products (e.g., tumor necrosis factors). It is




10

15

.20

25

30

admi ni stered antigen is protected against rapi tf January 2007
degradation, and the adjuvant provides an extended

wo eelemrss of a | ow | evel of antigen. In the pPEIEEPR003/007572

invention, A(3 peptide or34fragnments thereof are nade

I mmunogeni ¢ t hrough binding to AP205 VLP and do not
necessarily require an adjuvant. 20 As indicated, one
vetallytdifficelt Lﬁnﬁnmpombld\toahémaemnhbody sgamess(tdRlf-imoldchies by
deposi tion of JTﬁl d as i,nsol,uble fibrous nmasses

cPRyRPRORA é’@éﬁé%ti@) & PIRSENTHBVAIHOR PRQvidscqne Ve tonEEe e the

IS LR EOPR b B A& g S TR Blgyniote
ubla orimmeRatio 8B igh biding oBhonniigy Ui iP20SIVLENe

neurifi ques and congop ilic angiopathy is anyloid:
13 ( 0? premptang clicions NprEnne 1BppRSes

aéf%f.popro J%‘aﬁ W%%ﬂt uft Cecl) hlp (Rachmann &

Zinkemagel; gen, lgdvylbﬁmfzﬁl 61512354200101 %})Amhmg& ViuSSWIRA Eonsist
Proteins (APPs), which conprises I1soforns of 695-770

O FivhBrofRint $hex arm able 49 fiigeer mmlm‘rttp@g@m;nwgﬂ@wm itlapnebeir

gl 8 1% el 8o Rk it 0 o e

uﬁmub@gemdi rdﬂvﬁlﬁkeshﬁﬂﬁrx 19re¥s 2 driértTGaEh@ Lpitdges\Wlah
as m)dlfltgatlons (Rohe;q&ﬁA. E. et al (1988) @mgﬂs Y

vigpgss exhibit a gyays-crysialline wefaes thapdisplayea regulgr ro@p pf gpitopes

N s B Sbmotoe i PRk abD i o oo
&l7#kemagel 1 Idrundit Thay B:35308580(199ONSTHY cF&sﬁlﬂdiﬁE of surface
B-sheets aggregating into fibrils,” which ultimtely

inaggeglelulingondiptlls i 2 shone Activation) slesalﬁhatedltbeﬂ}ﬁ irstucestos-

cliipboBieas PEEH PhadRhe R bE e Hhoture Al bt eets
a1e- abAk thetivialdP %lgw&wsewhﬂﬁ% k] il b svdﬂ%ﬂ%m IgM to IgG

fragments of 5 A suitabl e for generating vacci nes
amtlmdy mcsiwu@mm B @elllmd theigengrationof Idrigrlived B ¢ell méxgary - the

st oL Yot s R & teel aBe b ol LT

(It997ﬁ| haui C@H@ﬁir@ 9s eQed hﬁk&f’ ¥95thé/ ﬁ nerdffor OF C%Pbﬁgbodies in
abl'e for

el sewhere herein. Amno acid ers suit
aftoiimwne discabeand-as apmtnﬂhexﬂtuxa& oné«Btofpaﬂmgmst(see Fehr T., et

o ST BE RS Dot B e iy
oRHBELYE Sl e LA bl Bty 1

Mmte sequence when

a | i Theimmané systth Dsuallh €ils-tb enedude! antibod8 a@ﬁmstﬁﬁlf-denved
fra rrents the C-term nal cysteine is am dated. The AB
strychie Fer spluf ea%lgmfsm@ﬁemﬁt layncongenitions, this is dwecdp tolerence at

B S PO PR B Rt

dalﬁrer DHelp mabrink tblbﬁmﬁé Fbr dolibie profeins Wrbent af] &ﬁlcentratlons
fragnent 1-27 |s fused to an anino acid |linker and ha

OnIpRM fé@?xa@ﬁe@te Bmﬁm@wgmmw;mmmmmmm
AB fraament 3 us m no

HORER kel ANkE bR B SRl il oty HRA o6 bk

administration of the antigen in a highly organized fashion coupled to a foreign carrier

(Bachmann & Zinkernagel, Ann. Rev. Immunol. 15:235-270 (1997).

Thus, vaccine compositions of the invention include conjugates, compositions

and methods which lead to the production of antibodies that prevent and/or attenuate




CGHGNKSGLMVGGWI A (SEQ ID NO 10). In one enbobif fshtry 2007
of the invention, the antigen or antigenic determ nant

wWO2M400TH38 i ses, or preferably is, an angi ot enSHGI/ERPI/WHE572
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or a fragnment thereof. ThéSterm "angi otensin peptide"
as used herein, enconpasses any peptide conprising the
sequence, or any fragnment thereof, of angi otensinogen,
aligiagdsansionditiony caapg GiteRBserPattl by "R k@ EbduckS Examples of
assocjated with hypertension (Gardiner et al, Br. J.

- SHgh fiscasss or gangifions Mydirle)graft wersas bosé diseasn; lghamediated allergic

i 1q.: . resent inventj-on_suj.t abl .
SRR, SRR RIIE S0l AR bERLY, LR RS, Plgpeic
tabihnia; @oNtEPinpRiblAIP S6ukemnsd QALLY, FidBRs, RNIISHERN lyniphSma
conjugate or composition conpri'ses at |east one

t ditvepepisease. systmbcalipus ervibametsquse(8BE), inflammatory
FRRIGRIES LBEREL BT DR Bor G RRp B pglsoase
Thiph 'lggﬂ@ns' : iferEe | :
A%?oat@gﬁgl.n e Wi PF@%HE(E pideREe ) Syibladdidpathy  (AIL),
Tipprusablagtiveo heapbedenopaihy (L) oevimageii reotheitis,odiabetes, multiple
added. a he C-..and/or at the .N-t.erminus of the |, .
FRSise L gife Seofrit ond Mg Sm tondthans Fasipbwit
eHAlR idEtions heliRBg rhéithAle fover| st v Wééﬁée?ﬁfd%ecﬁous
and ordered association to the AP 205 Virus-l1ke 17

Dalyatthiiti007 WO 2004/ 007538 PCT/ EP2003/ 007572 38
parti¢le. The, sequence of the angiotensin peptides |,

corr e?ﬁ’ﬁnal e¢Hon; %g TR %q%‘i‘&egl,c ‘%ﬁ“@ﬁl s {Qfe SPRjBgAtes,
OmpBEHEA drd G SRAN BN Bemd i K-Sl Gsedb B Bérfitdln RusBliatfd with

n or a nouse with vaccines or co
self patiginselyyld bemisoi lsiony ®ubbscaoi)omdiens skills jrefie WRsara Srt.
%{r% antigen or apti eni']c gdeterm nant, i.n accordance with
BICSPRIBIYG SFAMD] S Obsush gniisentek anggenie detpgiingnts are, for example,

DR LRaln TSR b AT e gpptptosi
Betepiars, aRedeBLoR CAcHvABE W€ NRRleaE | fRsbe (Bl igMd @Amyp vascular
consjsting of a) the am no acid sequence o

gopth Beor (YEND, vasaylar enylothblial gromitmfactaciedeptor (VEGE-

RSCHEGSA s REM E kb P k) siopece-.
BBdogla) Redibtis \GHRH, 1OIRAL I TR S ERagih, BrhfylGhRYEE P rinor
(SE(§I D NGO 98). In another enbodi nent” of ¥he

Neomﬁisiﬁntormandmmmﬁfwbata ﬁqﬁtﬂerﬁ@[ﬂg@), asswéﬂbddl«ﬁtagnllents of each
eptor Activator of NFkB . Ligand). RANKL is al so
&’ 5 a&i}ﬂﬁ?&é\k@@ i?” WW@P%‘P@G’GS%@W%at i on | nduced

t okj : I i atg r (..
ot i8he cbdbbaititht, S bntl del il & 42 2alsR5H 3 pide

- AB LA DAEFRPS GYBVHIQKL VIR AED VGSHK GAMNALMVEGGVPIM(SEQ

i n EMBL dat abase deposit RANKL hunman: Tr EMBL: 014788.

-Ba jlEx 0 cer arfagmentthereof. Afareptiflahasperetirairolein the eeapithology

dat abase, deposits

8 R1eBSimert GisieF i aiors Boie, oxtReiules ARARREIZ A WOAR pentide is

- hQoianitt BYBhicidehdiS cidtkeldidi Rhngddl dsRophic neuritis and synaptic

loss. These pathological alterations are thought to be linked to the cognitive decline

, that defines the disease.

In a mouse model of Alzheimer disease, transgenic animals engineered to

produce AB;4; (PDAPP-mice), develop plaques an_d neuron damage in their brains,




respectively. 20 It has been shown that RANKL i &’ fguary 2007
essential factor in osteoclastogenesis. |Inhibition of

WO éua/001s8%r action of RANKL with its receptor RANKER2808/007572
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| ead to a suppression of 3@st eocl ast ogenesi s and t hus
provi de a nmeans to stop excessive bone resorption as
seen in osteoporosis and ot her conditions. The

AL ) ot B, .t

{nbitgdnoof lhgueAdithaticnemdweesooitedajysiospddendumitis Ghubepk,|In o7 al.,
bone, RAgIKL |€W§ ressed on stromal cells or
YatusaiBEGsTT W9PPE- RANK is  expressed on the

0st eoﬁlﬁrﬂfehn&;egfrﬂﬁ{uﬁﬂéiagg% gfolid&t 0 A6P nR8: ALOANSIRAE d2odbed

IS crucla opment of osteocl ast
ADstiksR0rcpathologidsiredus tleesteatind propnmsion vfthendurepatiotogies.
be bl ocked by OPG  OPG deficjent mce, deve|o
de et sedy cocripherallyatiministesadaniibodics aise %ﬁa@é&%ﬁzﬂfﬂe able

TS8R SRR Bl i Nl Blfine 691619

Ebbsy) RAINs Wﬂtﬂi‘z&ﬂ @ﬂhd@g)og}rcmﬂaﬁhﬁtﬂaoaub télddeagainst APy, or
conjugates, 17 January 2007 WD 2004/007538

POTpERRD GRLibodies Zaisedoagsinsh awithatisnEagmenthdenisdsfrom different
i ] RANKL- AP205 VLP .conj ugat .
RIEE (G1AB] L BRSO ARG RR AEE o SPo Ui conggtes

gtq‘g]%cffit%s afifl hiRfodk oﬁ h 'rE%eg‘@%:iv&ﬁio‘P&%n BReSstdRred 43 Afotential
n ou

out. mce whic e reversed by injection

therpBHio( tdatment fot Alzlicimepdisbasd. 4: 463 (2000)). In an

5 adj uvant-induced arthritis nodel OPG injectign was

abl e ¥ WIEW%SM@H%%‘I%QM” P'érg@da priedspsually
> o . o i

P 8 RITPAA  SBS Bl ERY st

piveh esthepivithdie et butstangsraiédadindntzo Withinghese @f@vants, the

Inhi bits prostate cancer-induced osteocl a o%ﬁnesi S

adrainiteedantigepisasetaeted eaainst ragidslrersdation, @:@1@, wvagt provides

B e B 155 AN ARGRE) S pFARETHRLE A g

ﬁ%%xﬁ&% Mrdo® aﬁefhsad}éfﬂim@ag&ﬁd‘ @bl birkdae to APZ0SYLP and do not
e (178 as)

xtracel l'ular region can be cleaved by a
AdEEsatilykeequipe st shgenf._Lum et al., J Biol Chem
274: 13613 (1999)). In addition splice variants

-l acki pg ihdieated,anmmeiticaay censiin Akheintee'srDidese (AR)ds the

él keda et al., Endoerinol ogyl42: 1?19 (,2001)).. Thﬁ', )
prosifion abamyleid| asuinsoluble iitrons wavies (amayleiResenssigloteayiting in

B S5 AR TR e e B vl
{for R9ichiee SeRde, D) J1 (1999) Naiiite. 399/1428:51)s ThenajéNv@nstituent of the

cysteine is resent in this region of the sequence.

 veufsioplaques md congeghalic maiopeis isamyloie A ABraihosgh ibesedeposits

- 25

30

Bha Rt A ARSI 5 BBl s A Bt A

| %Ebtéd?yﬁdaﬁy bRbeladrcih b HiukN Ia?%efr elycoptbRinAGIowaRs Wintyloid Precursor

Irst” attachnent site on the carrier in

Proteins (APPs), which comprises isoforms of 695-770 amino acids with a single

hydrophobic transmembrane region. AB forms a group of peptides up to 43 amino

" acids in length showing considerable amino- and carboxy-terminal heterogeneity

(truncation) as well as modifications (Roher, A. E. et al (1988) J. Cell Biol. 107, 2703~

2716. Roher, A. E. etal (1993) J. Neurochem. 61, 1916-1926). Prominent isoforms are




accordance with the present invention. The N-t&f AR 2007
is one site suitable for attaching a second

WO 2q0¢/8¢M#%ent site conprising an anmino acid |i MCAERPA3QO7S72
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an additional cysteine rékidue. A human- RANKL
construct with anNterm nal amno acid |inker

containing a cysteine residue fused to the

AR 1 +dcaid| 12Tt hafr 4 lugh pfophlityits fmmeﬁ-ehd@mhggmgamg‘ mtdfdarils,
25 i nyention, n, an no- aci cont al

‘dhlélglélhél?lﬁ@% LeaiS e P radeioh Reogit STV eraoTgtied aF a

Fpieidatoat ohdpa s .y bid Rep AR R Anestte
mﬁmﬂmm (Schénk, meﬂ div(@n99)Naturklud0dn 1 FANKD). Hemt fragmmjcs of

are generat ed according to the teachings disclosed, in
AR puiiahledaraneeatiog vercinen af the wpation ipe w\% butare pof ligyitedtos 4P

EPTRP Selimadfn Tk K emni ok R P DR e eqppuce

S8 SCAp gﬁeﬁfs tH YRR oHPNEL td Bie REP20k QTG ab BesthBed elsewhere

vect ors. ments containrng amno acids 138-317 and
Jeeoein. ehpmmcacxdglml@rstshaatde foe Fusionad thedNyieominys of Aor AB fragments

extracel lul a 17 Jan 0075

povEpSaren st thy sreniid MR CHATES didkersfitle fo

REBAGS FRNE-18fmi(E of AR AP, RLREDE hleatdt 1iBfited 1o the

coupling to AP205 VLP as reduired according to the

teqaamioe GGEC.dh ohbembodinent; whemadintkienis fused krethe Rvterminosof AB or
vec d for

nbodj h bl e
Bh Bremanin he b-PHBRY DHaRe ahIgEs JIS AR Feame g s fised to

i B U BRSSO 0o

IDNON8), awhetsis thede tanbabeysRine!is aniigtedhwhichdy indiohted bethe C-
extracel | ul ar g%ﬁgl on (178 asi:q or fragnents thereof
terminalc MWD e Tl Bagment $2Gas fyspd Oparbetr@agéclé Lipkerand e the

| S]‘*g%eg‘é’nﬁ co#@%oﬁgﬁ%@&ﬂiﬁ t érna |ve sp@ﬁ%hﬂﬁo %)

Vi A8nfrsgriaat Ki3ndp ishRiséd anadraniioandd HhkeBiid has theedehushse:

conservati ve frag ments thereof. Human C-term nal

CEHGRBR LMV GO I(EE@JW@sm)g ami no acids 165-317

%L\EKﬁfn ARS8 AET (B0 bfhn o R gt
doPrides, a8 ipeterab lsmm@wﬂer@ﬁrpebﬁda@ﬁa ﬁugﬂeﬁme@w @‘h¢ f*8im

to AP205 VLP and as requi red according t
‘tengictensin paptidaé aprused hercim saempassesa ey @psf@iwqmprrslrtgwﬁle

-y

 SiPEr bl Fatr Bl Neisbl of oo el FRRICR LT flpidhsin .

ARSBRhIAT £8bdigtkd Witﬁ hpPeRESH (GhRaMEr 4tQl, 5. thtﬁay;ﬁ 129 1178

Therefore, several expression systens can be used for

@Oy c'iihemﬁomf cenjilgaids| eonfpuiion ad maicods oﬁpresdmémvantlon suitable

mposi t .t he,case r ression.

r Shasing |<$ Sy o Bugb R Rl P Ra BrtE S nithertfSion n one
§

Ehiafineifbb bOGu o 5 0ipostibn MmythtY e 168 ble glofngia pptide

’Hledmhndb i sepichbes sequeindess efipeptidesinpoms embodiments dre as follows:

Fagiteppacase’ DR EBRRSARN GEG D Dbt by Ragiotnsin 1
SRRAERDLAR @G 15 NS5 Aodiebdif P EPLARP RIBE TSN 13)

s are
Typically, one or more additional amino acids are added at the C- and/or at the

N-terminus of the angiotensin peptide sequences. Those additional amino acids are, in

particular, valuable for an oriented and ordered association to the AP 205 virus-like




signal peptide. In one embodi nent of the invent Gpvary 2007
the antigenic determnant is MF or a fragnent

WORHHOBEBS M F is a cytokine that -functions asPGIEP2003/007572
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i nhi bitor of macrophage 2% migration. It is also

known as del ayed early response protein 6 (DERG),

gl ycosyl ation inhibiting factor or phenyl pyruvate

t B tielpekhesequanme ofthe mngiershgwntides comespoplls to teddmanseguence,

R FR0RIA RR R R R ippren ThtPken dRBTpPRor o i or o
r@oais With vaeeiueeer Bﬁmﬁdsﬁiﬂhgufﬁ'b%bcﬁﬁélﬁ édiﬁ%ﬁSMé:S@ﬁt %ngﬁ%in

inhibits this DTH reaction. I's also 30 upregul at ed
| PEDLdepAs agant ganadriantiggnicdetapminanhinacoodencefvgth the invemtion, is a

oo s @iy, R Schem oo (OB sasiparmige with
Ofaidl decdad URahnZRP Site WER @%4@5&@?&{@65?&% H0A3KS group

41 EAU devel opnent. |n patients, re is an increas
i gongistingwia) thelamingwcidseqeenat eHCEHEOR CEHEPT (SERININ0! 14); b) the

AR 0P S ERIPEL kPt thhBl e 135 o thvareo acia

vidyudite 6f DRVEAPFAYE gjmmﬁt ; daq_‘ﬁ\{) Lhdidocy
coﬁuu %t es, con‘pogﬂt@gg E met bg@’o EE |nvoéar?%d|-gg nee of
e H%iIHPFHr(SEQM@tﬁS)ng againts MMF, or for

‘reduci;ng serum M.F, arg useful in the treatnment or
br ev et ARG Besem eginiertip (s Gurention, thsenbeatiediergial | BANKL

SQphcH Adivitor b NFRBAT; tR'gFNKp P -
ﬁl%l? ccfgcggr%oirla&{i on ﬁggg%z'en oungs %Azlggopl %W(T‘NF
delatedt Activatipatindiwed Cytokine} KDDF| (©steookst Mfferdiiation Factor) or

3%@@#’?@'%/ expressed i gl;hgad_of being found in the
Hpqprptagerin Ligand). T he gminancid segpence ghibe pxtraseider pag of
‘iﬁﬁfa?@&lb]gf[t' i gt me ngl st ent, W 3 .
rol gﬁ of MIF | ﬁ:"si ﬁpm [ %ﬁglf\/l Eﬁt%]%\aﬁgalﬁg °S§e§1‘m8ﬂﬁ%m“-
{IoEMBIL: 01 6788 Sequddees £ tlabditGbERNAr of murine RANKL and an
gl nmerul onephritis. Animals treated with anti-MF

FHPBLEG saawnin EHT datahess JepositRABEKL,_mouse: TrEMBL:035235,

aharrhsaop it L P AL Y8 SRS S,
eevpedtiveBi a. Accordingly, anti-MF mAb inhibits 15

endot gxem a and septic shock, while reconbinant MF
mar kedfl Kasiheen ahovas thabRANKI: is asfessqusial faptor tin ssteddlfBtoganesis,

e S O R B Shko e Dot o
- pugpitisiof dNostbolgstbSenbstitald thi

i td
T-cells, and anti-MF-treat %%?E%%%gs tgf.%g‘%ﬁxe&“% bone

Fserptipar as iseam #n@steqdrosiy ahd . offidre cendidiordn The CRANEKERANK
0 _M.F _concentr.ati i,n t erebrospinal fluid of
Al oA FRiHiER R b9 st eke Aistorcpmiedy gk Solable decoy
f@kﬂ)t@f}&ﬂg ANKY htéﬂn%dg%@ﬂr&e%ﬂneg(ﬁ‘(ﬂ) found in sera of

ed soriasl s

atients wth exten p ."Hgh MF levels are
boup, i RANKI aisobxprésset an istemablélls 6r palkcblinis While RANK is
 sease Eati ents.

~Crohn! § d . .
~expressed on the osteoclast precursor. The interaction of RANK and RANKL is crucial

for the development of osteoclast precursors to mature osteoclasts. The interaction can

be blocked by OPG. OPG-deficient mice develop osteoporosis that can be rescued by

-injection of recombinant OPG, suggesting that OPG is able to reverse osteoporosis.

" Thus, inhibition of the RANK-RANKL interaction by providing suitable conjugates,




Hgh MF level s have been found in sera of pati bhiaguary 2007
with bronchic asthma. M= 25 is also upregulated in

WO 3UMEB0758¢ fluid of rheunatoid arthritis pati RGTEEP2003/007572
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. sequence of human-RANKT, to be cloned in the vectors. Fragments containing amino |

" assoc Wi haye

Anti-IMF treatnment was ePfectivly decreasing
rheumatoid arthritis in nouse and rat nodels
(M kul owska et at., J. Inmmunol. 158:5514-7(1997);
lﬂemphsxabnﬂtnd rythddsiof the iibeRrioh (egRANEKD-API0599D) conji@Reh) are
g}gff Arthritis Rheum 43:827-33 (2000), Santos et

eclivg i feversing,or RIevATHBE OSIIOMRTEeN- 14 (2001) ) . Thus,

onpo L Fidifof 3R PR SENRLE R R OMb chaliut Bifihflen
aoeldkbe meferaiddly lﬁﬁmﬁm omgnghigé%n sEu; %tm efdmmeo)“lﬂ an

January 2007 WD 2004/ 0075 3/ 007572 42
dyced raathn’aﬁmﬁ@lr@ﬁ(}dmgﬁl@t wapablg tol prevenidone lags and

a8 Ao, B i gRTRIoR Y S g B v

drudils Radida RANRIEL-mSERel B cMae éﬂﬁt@&!ﬁ&ﬁ%&@hs anH’Hoﬁ@ loss. OPG

syhunits forma honotriner that is not stabilized by
nhabifsmretaty eanger-indpesd wwwSmammmépmmthtsuw growth

e SR B e 5P i iniotRE STt et Bk T BICRI m 1t he
preseRIeNKE, 8 dlinstinkdifako ﬁsfbtelhbdfeﬁ«iﬂi‘ |a§%%lon?ﬁi%eto°fhet’bﬁl?

cyst ei nes are exposed enoug f or op ti mal action
ﬁmerfa@ﬂﬁogm of the pxtraselluen ragion€Hi8 aaa pancberleved by e T ACHR:like

R o R T PTBHE (Baohofh bl Qph'ra? s

Fhé& gh'ﬁqsﬁiéﬂlﬁéﬂée cfo%?du‘ﬁluﬁades beehl ﬂeﬁpﬁ&?eg{% at Qs al,

|
addeg to the C-termnus of the protein, Tor géneration”

- Endacniwologp bty 1400 (200Nt Thsd tleaved extfabellubariymiioe opntaihs the

one am no acid change

o BV ictom i 1ol o A RO e wiegh oy BNE-

e 0 ence. | )
EHE CRRRIELAG I MM gLy RAHE G K Do s
piesent iﬂﬁh@"}t—:gl@ﬁ oﬁﬂ@%éc[&ﬁc&on] ugates, conpositions and

met hods congr|3| ng human- and 15 nouse-M F constructs

yilt EIOAﬁ.zfostheLZPdmmsmml sruetuiechfltheeaeresponding
PN hat added at.  the N-term nus,
feBon R AN B ot Bl B o8 ol BSsP Shveine vt rpegiiole

1nfthe fisldpd esedtire fo) Bifdradtidn WiHE 2 TR atlaESRerf sRE 98589 cdrfler in

E coli, purified and shown to be fully functiona
e presont imeitoe Fhe Nrtgrmesus idaibsite Slthblb for attachmg

F nmay .be expre n E..co fo
ﬁ@ﬁﬁa ok AINE st G HEAIRIAG AE10 Hkok W P AR Tgheysiaine
rm&*t hi oni ne i S not @%ﬁ%%tﬁ r oan wéeﬁg%ﬁlgtaplgéﬂ&ﬁé@%hga
qystieinerasidue fasql todheektranelRilarglart o ROAINKD ¢ ewednitsodiment of the
aCtIVIté@ Mut ant s, of V\/nere the start nethionine
Lention,, HogexgiqanAning- %%l@ﬁ@lm%%a@mem@ regidue 6 segond

E{tﬁa‘lrﬁélﬁrstﬁe 'EEH gbﬂlﬁl fﬁ%d' a@vtvﬁgg-tfrgb & 2k %g M@fﬁ%&?tng%ar the

al ani ne al so ot sho
extpeadintarpaft of RANK I leadctiorferthe efbotlfigentyviahd ineentad ar e

Human-RANKT constructs are generated according to the teachings disclosed

-.._)

=
O-;

in herein and one of ordinary' skill in the art is able to compare murine and human

RANKL sequences in an amino acid sequence alignment to identify the part of the

acids 138-317 and corresponding to the C-terminal region of the extracellular domain




intended to be enconpassed within the scope of [{{fguary 2007

i nvention. In one specific enbodinent, AP205 is

WORHHFaE ed to M F nutants devoi d of taut onmerBSEEP2003/007572
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activity. In one enbodi ned of the invention, the

‘antigen or antigenic determnant is Interleukin-17

TN €/t NEETUTEC L
L e

(Theekentionldiso anbbdiesvthanpitithes cbibused for e@p@sdicisin Abvitable

- includesg an term, nal secretion signal sequence of
soribedl g

hgst . Agaditinnal aanRANK L qonsigerds thetargdntended to be

AR oI 5 BT o

ipartrof theséxmiabéltuld:oregioh €1 78 ¥4) O ifragsiests thopsdMhaticah Bk RBed by a

The ani no acid sequence of human IL-17 is shown in

hke protepssiLorn ¢ ol ppRI G ke, 27433 0S(E20P). ot Uteorprise the

SRR R SR AR g A e

deahinasedell iheontBNAtivd RatSidntsTtheres¥C Citinlill G-1drhifa FrabR6Ms of

detected only in activated T cells and phorbol i
RANEE icompriging 3maine agide/16&Abhpesi Alscsethbadimentd of the invention,

R R VB SRS 5k b ARt Fp i ind g

X317V card BSinodERA T8:808p kb8 AP20s5 @P'&n@gﬁﬂuﬁ’é&c&@i&ﬁ to

sequences contain 6 cysteine residues. 10 The recepto
ther teaching ofithe preshat inventprg sratboiwithimthy scopesafdke mmehtionl |

t Z t L, t. ok 9: 794-800 (1997)).
) oK, bed melh efreesed af fiEen syoioms (pankAorh et cells,

| bhfeeRdEh BSOS asHess sEdwn & ﬁ%ﬁbg&‘%&%@r@ s&¥etdl| Rpression

trans- menbrane domai n and a

* systengsmah beriged foopradurtion bsuitele RANKE autigencef thescompositien, In

nd is pot simlar t hat of  any, of the receptors
ot FECTE FEBIESHaR gi‘ ﬁmmowclﬁ girestet ogthe periplasm of Erpqly the

HRnB PR RANCL G oPRAKIED echbPlck Mokt ot ehfpoefylarpa
afitheiprsicing ampboth payiblyenpdifitd wf compray alseé@i ditdclehent site in

signal ling protein and receptors. Cinical studies
PorgrdeRec Wit the Frygntinn. iihvenlacsd with sebaptarial |stamabpeptide. For

ChASRRRS e SR RAN ol oot

- pipnglpeptiden of inflammatory nediators (Chabaud, M et
al

., J. I'mmunol . 161: 409-414 20 (1998); Chabaud, M
et al gy oty éﬂ?ﬁddﬂn%nt%ﬁﬂ%’inﬁﬁﬁon? e &dﬁgeﬂlé Y2} hinahf i ‘i\{ﬂﬁ ora

| evel s of IL-17 have been reported™in patients wi
fihgmerd tthéreofa MY istd eytéidne thab fimictiond asean adhibitbr of niaerophage

164 2832-.8 (2000)). terl kKin-17 has, b h to .
Rugration, ﬁé? %1&&%%%2@55 ﬁﬁﬁéﬁe@q%%?m&ﬁﬁﬁﬁ)fa}%ﬁﬁam

gm@%gggolf g,ﬁl,gﬂ,a n Rheurn D s.
50: 59%138%}%{3%' ctgﬁ%lit?%ﬁrtased'o‘n% to destruction of

t he syii®hasibeerashdwn {oChahmplitattl et wide raget sfkdonditions. MIF

- 1092-9 (200 . There ,are relevant arthritis nodels
%%Ré '%Péétﬁ@a .93 i\gﬁglﬂ@tef Hbdeiﬁvﬁ@aﬁne dypersensitivity (DTH) reaction
~induced by tuberculin, and anti-MIF antibody inhibits this DTH reaction. MIF is also

upregulated in renal allograft rejection. In a model for ocular autoimmune disease,

. experimental autoimmune uveoretinitis (EAU), anti-MIF treatment caused delay of
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i rmruni zati on agai nst 1L-17 (Chabaud M et al ., 17January 2007
t oki ne. 12: 1092-9 (2000)). Elevated |levels of IL-17
MO8 e been found in nononucl ear cells frREA/EP2003/007572

patients with nultiple séferosis (Matusevicius, D. et

al., Mult. Sclera 5: 101-104 (1999)). Elevated 30

serum |l evels of IL-17 are observed in patients

T éﬂettgm&usﬂ;e phitents) fhose iEary inbeagtio seram c(ﬂMWgwﬁicK:.s abdp the

I n addit

al., .L S 89-93 OOO) [ NA, .
Catfe il uﬁé@e 3@%&9&(%*@7 dypasignia, @l@fﬁ%@s from ridocyelits

Eé%( “ﬁ%m on psor | ;&#l cﬁ%&iﬁ%sf%gﬁflgﬁ#gﬁl é%ﬂsg%lfegpg med

Arthrifis) VERE . cobpipama compokilds afiimethbds bfﬁ%)x)venﬁ'dlﬁsuitable for
I,nvol vement ,of | L-17 in rejection of kldn raft has

apawnizmg poaipdhIE, orfop gpdpeing serum MIF, gpe gyl iy fhe trogagent or
PR or AL AR ol HBIAE ol Qigha il lenBlcion

béRMPr esent edby Ant onysany et al. (J. Ir:nunol.
162: 577 84 (1999 ) who shomeg I L-17_pronp
funct EoaeRniraliors Pencfewaimtatqywc%rmauus patients. In

n% QUsr 13-5;@53%13;&:){91% %eldg ﬁ 'ﬁ.?!i fn tflé)lgas!illceI%IZyer in

ogenelc era I on

mﬁ dIF conemitrativh B dacrmwaﬁdr stefvid ﬁeb.tﬁueng corsfsfeﬁmﬂomrole
DCs. Furthermore the same group reports (Tang J

gf MIF i igHammationdyiBihas alsg beenfgumido couyly tothe @ﬁt@hﬁhment of

bbb, AP SRR TR AP U Tt rosnty

Al Wmét@lon@;bl{rﬂm QVIFFa g pltaitary rRki96d,| Sotretdéd-ekl upon LPS
appears to have potential as a novel target for

smwapemt fuad mnte@ltmtéﬁ tendfvtoxegwaa Aiceerdingly, L el anAD Tinlaibits
L-.17
Bl éndSPRE R e i BT bl eses iy of

Synovi um supernatants foll owi ng induction by
pfonmdteslifflarmation.el evant mAb MXI had no effect in this

?mﬁ 15 3130 Brctivorh R PR (38, SnPrerts Becifbretion of T-cpls, and
Lifeth &4 r&ucks B/ecBil z%ilferﬁl%kﬁgm fRkR. TRere is an increased

conp etely inhibit the L 6 pro on in the assay

‘ M&Etcemeﬁ&aﬁﬁnbhambmﬁbbspﬂml ﬁind of ﬂlultipimnhﬂbsm ﬂrﬁlﬁlneuro-Behcet’s

09-414 (19 | L-
et Bacris ot MIF Pl e odpund @ 55k ot rdionts ifesded

| _.ﬁ&ﬁ&%fs bggﬁlﬂgﬁl“ Gevel H®: folufd &P&ﬁ?ﬁi@eﬁ%}% cEf1t1§ PSients but not
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nvent | conposition conprises a

Cootindsé dikedge patdemeond attachment site fused to the
C-termnus of reconmbinant |IL-17. In  farther

enmbod FRgVIEE lewels hrvecbea foynd ineesof pgients withtyonchioasthen, MIF

B ST By WAR B 5ol BSNE B, Amie
pesthRhitwa® kffebtRE He@easaiy thb@nMoidedrtriritigSinGhose @ind rat models
se uence of the mature formof the protein, GC

avekaet of., Lnlmrsanghalss rﬁéMﬂﬁﬂ@W);dreeéu R?aly atrtheitis Rheun.
IL-17
Slﬁiﬁsfi@% SRRE b s, TGRS cfton s i@ cin.
EXRi5aR01. 123:909114 (0P, Thus, treatment directed at inhibiting MIF activity
using a composition comprising MIF as an antigenic determinant are beneficial for the

conditions mentioned above.
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is replaced by a bacteri & si gnal peptide for soluble
expression in the periplasm For expression in the
cytoplasm the construct is devoid of signal peptide.

‘Const MiEEpnpmonsaytahand huppancenssts 0111714mwrd avrpotaigthres

RN R A W puthp o

- AD: 159, andlin NS hﬁhaﬁ%ﬂ@ﬁD 1@9%19 RGAEPRE. T!ﬁ”b@ @uﬂulnrt@ form a

devoi d of signal gz , 1n some enbodi nents,
dompiringe th%isls aaéstalz erbigy QEuIﬁﬁe bauds] BBe Gi-ray Btrag®re has been

SRR sl e 85 FUABRER S ko PAUSTE S18F 05 Tipog e

hehblikateR Ml fth 89 re@éi{ég on& ARk $End. NdFRHEIEEE mZe of the
et at, J. Inmmunol. 5483- 5486 (1995)). IL-17 ¢

aysgnas@r@moeeﬂsgmugls o loptithal ifterdotion withpr possble first atthchment
ein fromthe

b | of the IL-17
%ﬁfg%ﬂg PBtﬂé?CFP%igrﬁ aﬁ&%&eegﬂ%nﬂap xtb? ok 1§ §rpogeqdn the

: t t
| iﬁ‘:ﬁ& strib @b, ﬁﬂ@ﬁﬁ&f éc?d ggg%‘tfﬁnﬁ 3 ﬁfﬁmleﬁgsﬁn@ r%g’ ylﬁ Iaﬁ% aspect,

ExprPuri f. 208-
bdded chth@s&-m:mls Bf the protem\/ﬂ)egcmranibn sfiho sccohd hitachifiehirsite in

B Fbeeiyent of iy R Thum in iy Gis iibhe 4P.dighgs botwoen

RfoRtd-Gad hinape 'af‘zqzlt veryl 'hlg ﬁ%%tl{oﬂﬁﬂ?%/a(agout 90 %

devoi d of signal peptid s on o

prquerienidemtity hbetergém plimanm aﬂd IEt-MIEmIr Juimnaaed hevuse-MIF, The

enbaodi nent of the invention the antigenic detern nant

fventiq Gppqdins; qonigates; (comppsitipns. and methadsepmpising hopmgp- and
nRuSEOAE bl BekbuRId nf AvRigiy e 15 and

prinmarily I npacts nonocytes, macrophages, and B cells.

The fAnami@Oaddlinker aomtﬂﬁung‘ a ¢ysirRrtbatus sdvded Br the N-Rrminus of
correspond_to th i gnal peptide, and are absent of

e s
theesequsper- e leadtodisther srbodimests of dbp irpssat maentions MIF has

s L B s bR PE eheps o
Blvehdrhisk3 38 O1dT44LIRH 55 (i 994),CTHIR) VIR nidfbeSRptés@snd. chhFor
precursor proteln e. . for expreSS|on and secretion

generating theausp il prabpdiments ofthedoyention. of t he nat ure

- t E
 Por ol A N BB B R 3 Ggptboing gt gfeayed
- fieftthe eo&hubﬂ-i\éﬁ‘ doﬁsﬂdc@soéﬁﬁgecpﬂl B oI GhEH tﬁﬁtoﬁbﬁ?@hchwty

eptide. IL-13 is a T hel per 2-derived cytokine
utapts afiMB) wheratthehetart m@ﬂmmncyls lsbrawed dndpiheratheroline residue

it e Mo Helnio5aR ROBE Sedsiarat iaesd o fhuac elvo gyt show
faufoRigrash VARBPity Bnd) reprlRESKfhbyY Eﬁﬁﬁgﬂg}eov\ﬁcﬁttﬁ§ lu%ﬁh%x I are |

is secreted by and 'stinulates t
mmmbwbst encoinpasyed adithin tl@d(&mpe of the iaventiod. Eﬁpoﬁ&@beclﬁc

939 gg 99921%.: @S‘F Jn| tion agal nst 1L-13
iﬂl IS SPIRE Pt tsgeneidof ddomeras activifs
desc rﬁn%‘é eiiioUEnent 4P Eealﬁvenﬁﬁhﬂﬂ@ af¥igeQA Al JHRIOR i
Interleukin-17 (JL-17). Human IL-17 is a 32-kDa, disulfide-linked, homodimeric
protein with variable glycosylation (Yao, Z. et al., J. Immunol. 155; 5483-5486 (1995);

Fossiez, F. et al., J. Exp. Med. 183: 25932603 (1996)). The protein comprises 155

_‘a‘m_ino acids and includes an N-terminal secretion signal sequence of 19-23 residues.
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am no acid |linker containing a cysteine residue and

WO parfagsstised to the N or Cterm nus of the sd&§T&ERIOOIANTST2
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thetdn Cy@éme é:

mature | L- 13 to introducdd a second attachnent site
within the protein. In other enbodi nents, an 17
January 2007 WD 2004/007538 PCT/ EP2003/ 007572 46

arfiersnine eeldIskddente 60N BT Bisiheila oBlySb @i Hpésviradip@tii GISV13)
the N-tern.nus of the mature form of [L-13, since it

jagddy petisimikede otiep pokiBe o dnagninsoteine Thearne asid sequeace of

g{yfﬂlakl}%glz) § Eﬁcﬁ’ﬁl{]#cg)['f(fier errg‘ é"ﬁ%ﬁpﬁ (Aﬁqu dé?‘}ill n@egcplg%%tem

| sediieRbe RGRb®N ih GenBankVSCEESSION #f AARIT49D,. Ofthe large number of
N-term nus of the sequence 5 corresponding to the

Jisgiips prdedtlines évqéuai@deél@é@lRHAdta@mpt encoding Hy-1 Bapsdheen detected

e BrAVR=R, i FOBRCE L B RabR L e
§REPELrATISl mSdbnadledt@eRe(Yo, Z. BKAT J IRmAbIN I595483-5486 (1995);
Fﬁgtel ne residue is added to the GC-term nus of the

gied, . ef wl.1d By ddeck 4§ 28842603 @99®).i Both human and mouse
%EI senness et al o Protein Expr. Purif. 10
BUFEEsgsT %%66’5 SISy HeSNS-0 cel I's (eukaryotic cell

|'i ne) ’[(h@@éb@ fI0L3 90 Wideexpressed ifthatyaisBudsbRd celﬁ?ﬁészao,
12: 239-48 %‘z&oln one enbodi nent of the inven

(Hil AAH). Alhough the hminoiacidSequerte of)e human
f

o st e B RRG hErSVER Rl Rlsmerprape dpmain and

WREIBEH iRRSRUURE 86kn¥thithe k@éﬂt&%’é@&é %ﬁ{) uPhind is not similar to

eosi nophils, such as asthna 15 glca

|.

. fhatefiany offthd tecSptbrafidie dhe sytokzmefgmvﬂhfmtmi resdpuioki family, This

SRR Tl o B 50y g
71986 el s BB G B i

iCmicatstudies mﬂlc&ﬂemlammylbréawddwin maﬂﬁmﬂ@lfnniam@jaﬂm&s 1L-17
agai nst__ ast hma,_ and ogher di seases _associated with

éﬁa%ﬁ%ﬁ‘;ﬁiﬁﬂ gynoyigl T cells frampheymaipigrasthritia petianis-and stinylatessthe
plodtole ot ot o 8 Eaia BB I D S b 8L T, 468 414

| |(1mg®mbaw e RE a1 Arthitio RAEum. \42: 963970 D9S8 YYEh [O¥elddTE .- 17

|nvent|on E ptide linker containing a cysteine is

trepme patients ity theumatoid quilsnitise (Ziolkowska M. et al., J
5. Addit f 25 i nk
9)},9,?,,2?[?}?%% igﬁ@g{’gbﬁ ition of a i nker

con € is also envisaged at the

N-t er mitadgiked-17 e beaoiRMa%0 ﬁatvetaheffmeﬁ BBy E@fdyéﬁﬁatﬁmin
sclL-5. In other enbodinents, the am no aC|d ['i nKer

ooHing ﬂcmajgu@ (Duler dienal.idpniRhewnd Dio 591529821(2000))yand carftribute

BB B2 ol LSS riom
_EMO?)G%@M&@&!&E& ﬁﬂ{rﬂfsemf)&érlmn Qﬁnﬁalihe d}r @Etﬁig‘the effect of

termnally of the signal peptide.

- émtwization agairat ILi i(€habandMienal @ymkmysnmusé-a (200Q)% Ehtvated

ievefs of IE 1’} 1{&& 'have been found in mononuclear cells from patients with

| multiple sclerosis (Matusevicius, D. et al., Mulz. Scler. 5: 101-104 (1999)). Elevated

serum levels of IL-17 are observed in patients suffering Systemic Lupus Erythematosus

- (Wong CK. er al, Lupus 9: 589-93 (2000)). In addition, IL~17 mRNA levels are
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have been described for IB#5 and can be used in
preparing the conpositions of the invention. A
bacterial expression systemusing E. soli has been
nemascidiad &ejls Rrodateld from lesiomdl psor{afic akindTeunisseR, Ad: B5%#-ab.1.7.

1990)). | : I L-5 i dinth
‘é’ﬁ’f‘%#‘%{?iﬂkgfy}?%ggﬁf’gg%ﬁ 5 con;frﬁggrszsgevgrd 01Ee 5
a si gfygl é t dAEeet lﬁe}eie%h&?yofakﬁﬁﬁp SrdfB 8s fa®o been

produ0|ng constructs for makin e “conposi tions
ddmadnistrated mmleﬁ‘ﬂ‘ &l plnr. dtevmrmtnohl 6 54 B5bCI988)). Ev1dence fora

Al imorean é&%@&wﬁéﬁa@%& DeptpiotnlLby A ol
6 dnnp. “H2:377-88 (0FY o  AtnRASn214 (nidihduc8 e Aunctional

dififoreatisiiornbsf desdritic ﬂltpedgemtomﬂfhmi firdinpgsspggesisi ole for IL-17 in
ﬁ)stems have al so,been 10 re or.ted (CHO,cell s)

allogencae Ticgll probifgpiionhtimeaybedpeained nngryias m@ﬂgxtmmmﬁmmg

g

1848:5@ (2002004 role Boofihéin ﬁm:umﬁnmthoganesﬁzﬁ ac(lﬂa%&)u;lar
Kuninoto DY et al,, Cytokinpe 3:224-30 (1991)) and a
Teigetien wherecEterleukinnl Teantaaonisgy ihibits aspiegbutmot ¢htopis vascular

%E%g&g@ §7 gté%e%!rs CFU%]% @?%lﬁ?.' a%%%oael%git%ér tilc.lﬁa é&)tt)c intdrdention

or mnmouse

-mwaggﬁlr@j@cﬁﬁn murine. | L-5 constructs wherein the IL-5

sequence is fused at its N-terminus to amno acid

| i nkeFhs @ohdbildi myneclena t astivedy saAbl dSehasingdilovahy Beyegych

9481 Mo b e 8RR R0 B R

gmt sehAsu e iBdindfanth foftotring HaRMorbY 50 Bp/midTU 9 @irfelevhnt
0 S-S suitable for coupling to AP205 VLP and | eadi ng

méboMaer hadrinodiffash s this assse. mAbbeks & anouse goleobtained after
enbodi t he ention, the a eni

En oy aton with irey T CoapebmbiNg L At gHTian of 1 pglal of
#7408 WL Hb] ytot Sithplbal 11!‘&@"‘%_%%) éd.&ltlb 'lﬁ‘qH&%?éa? system
cyt oki ne 1, as exodus- (secon ary

(Chabdwdc WL, et alyd. diemvedl, 16s 40EAH (1298)). Thysyimmdeizationdgainst IL-
chenotacti c agent 4) or 6Cki ne. 21 inhibitis

ePropigPee ey § He@mem%ﬂle yarionssendiipas qeserihadabers t es,
ﬁfbp‘fﬁé %o?npo@ﬁiﬁm '38151pf1&5 a Bnker

ells) nﬁcrop ages or )

mﬁhﬁn@ akéddhd agddhwichi site fimsad tdlthe Crieyinhs 68lebEmbinkntilB-17. In
aI S0 a potent rresangl al cell chenoattractant. CCL21

irthersembpdiments an fentneadid lisker copfiniaga oygeioxarBisgbto the N-

tAFREDGE B hehd oo 1p e GRALE bPBE prdxtRie] protin, or
mmﬂ RIS wteﬁﬁmalof@iee@quﬁﬁé dfShd nfiflry F6P4P bf HRLptoR, C-

high _endothelial venules.
terminally of the signal peptide. For eukaryotic expression systems, the signal peptide

D]

—!

of the IL-17 gene, as it is the case for the other self-antigens indicated herein, may be
replaced by another signal peptide, for example originating from a specific eukaryotic

expression vecior. For expression in bacteria, the signal peptide is replaced by a

- bacterial signal peptide for soluble expression in the periplasm. For expression in the -

gjftoplasm, the construct is devoid of signal peptide. Constructs of human IL-17 devoid
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17 January 2007 WD 2004/ 007538 PCT/ EP2003/ 007 57¥nugry 2007
Murine CCL21 inhibited tunor growt h and angi ogenesi s

WOep480T98%an | ung cancer SCI D nouse nodel ( ArBSHHER2803/007572

etal ., Cancerlnmaunol . hnAaunother. 49:587-92 (2001))
and a col on carcinoma tunor nodel in n1ce (V'cari et
at., J. Immtunol. 165: 1992-2000 (2001)).

afisignekpeptide mﬂ,tm\spmy embodimeiisecodQrEe r ea%-d 5@8?«@@59%1

PR A Caplftal SRS ol 3R R} Besliy Vi imsge

QAEENo Hfﬁ"se fRRIRIENSs IBCeRt m&szﬁ@@? 135 dRaRe- 120ty

upregul at'ed "in breast cancer cells and that CCL21 and

@XRpres@d in K& WBBNéceily, eedongmmshllal Ehasibgen showasphessersted
bty a%%wé%ﬁ%ﬁée”“ ”ﬁw slgtlore (Y4 2ot B Bl 955483
e
tﬂeﬁvawths Kad7melﬁ)ﬁﬁa4therﬁmcmtm¢elm Hetdtay also by expiessed in

respectl anti bodj e

Wiasiors Magapy 50 £ o Hvin G A0V e BE 4 1p2®)
ﬁ%ﬁ?ﬂ‘.ﬁl‘?‘gﬁgﬁfs‘ar’o@ eﬁ% E4 HEChA ' Whkd é’xﬁré’ksﬁéﬁ%ﬁﬁk” inE, coliis

cancer ecrete 1 consi st of 110 or 111 as in
ditecteddo thehperiphtsm, thesignal pepﬂﬂqu ILItkisredped by a éwactenal signal

sequences are_shown | rot: SY21
BoRtide pnppne e@b?@lm?age 1 ?m% Vg{&i pep{j de for

AR el %*’%ﬁa%”"ftfﬁ‘* {’:"term°¥32e' 'tis

assungd ahdthér aidbodinsineiofethe aventiongalgedntigeniti detefmidant is
bonds. 20 In the follow ng constructs and ex I‘eSSI on

Interleukin- 13 (E.-d8k &k-1B der yinkinedhatinsecretrdpysreyaiuk! mpppgytes

] nﬁlv ent | QW g{%@%&?@g grfacﬁ%%%eo% %gﬁ%%@ﬁ;@{ﬂa&%ﬁcﬁs

SO Xrecurft frobdin dbesboricefoTiHRUS gl GepBdd) @nd chré abdefieof the
solvent. I n sone enbodi nents, an am no acid |inker

promsmdprntgua The pwuss seaueneshasalsobeemdeseiibndBeawre hhandl., J.

iigh TP 1 8P S e BoRb el Bobic

\gﬂf L%EﬂBrﬁH ﬁle%feq&@ls@éﬂthé‘ﬁk%ctﬁﬁﬁ ﬂrotéiﬁ,&f £ ﬁ@ﬁjﬂéﬂ%ﬂm\aﬁ@seﬁﬂaﬁm\m

functional, show ng that fusions at the

e;nkasrptm hosts,aft comdstf ﬂmmatmrpp@pinb pg- wrtcmpl@&i@mee;pressmn in

Pl oFot-oimresip iy e 2oSrierhar s tplistiy S8 peitise of 1L-13 is
&bh@é&%ﬁyﬁ?&énﬁggna%ywe corresponding to the

sequence of the processed protein, or inserted at the
N- t erlii-hduis 20T helper Zdeyived cﬁokm@ (liffe HoAd Thd) that hasoesenty been

tslighiey 12 BB sRO IO Jestbaie). Higbas Be T3 A 113

receptor has been found in many tumour types (e.g. Hodgkin lymphoma). Interleukin
13 is secreted by and stimulates the growth of Hodgkin and Reed-Sternberg cells

Kapp U. et al., J Exp Med. 1 89:1939-46 (1999)). Thus, immunization against IL~13

provides a way of treating among others the conditions described above, such as
Asthma or Hodgkins Lymphoma.

In one embodiment, the composition comprises an amino acid linker containing

- acysteine residue and being fused to the N or C-terminus of the sequence of mature IL- -

13 to introduce a second attachment site within the protein, In other embodiments, an




Several expression systens have been descri bedl % fpuary 2007
production of CCL21 (e.g. Hedrick et al., J Inmmuol.

WO 283/0075889- 93 (1997)). For exanple, it.my eX}§sTaIRe/ 07572
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15

20

a baculovirus system (Nadg¢ra et al., J. Biol. Chem
2721 19518-24 (1997)). In a related enbodinent, the
antigenic determnant is Stromal derived factor-1 5

aePho doid LiNeWcb@hinRd aCYétkihe is 4ddEd fodhd N—t&nﬂmnfkhamaﬁne form
produced by bone marrow stronmal cells and wa

of i i k3alsingei il dn fieely dgeessible agcordingto e NAR Sirigtgpe of IL-13

BB ot ) SR 5 PP, oo

RHAAS hoif AKEF cd@lihiSg astbinatis fisbd fo te N-Eidninhs of e sequence

respective |igands, are highly expressed in %g%?l
memmdmgm@ﬂmh@wmeﬁth@mqewg@pw 6% inggytef) pigheN-terminus of

%ﬁ;‘?mel arﬁ#tﬁre ﬁﬁl '}a’%lﬁ&gat%lgé%gﬁ S%lap;))(epude In
it driBB dintiikdidd drbidlo Bdid ﬁﬁldéﬂc@htamﬁga ytoineSE¥hib inatled to the

anti- CXCR4 antibodies. In a breast cancer metastasis
@Mmmosm@rnkm usi ng the human MDA- MB- 231 breast

| f.
o e e e bmeed oot ARl SR B30 LD PIAER B P
V¢ IR 6e0Y ¢ 20&?%} RANSLPedisBukatybtichell lifs)piCahmm-Cartsoh S. ef al.,

nodes, a reddction of rret astasis to the inguinal and
d"ﬂob‘dﬂaﬂypﬂ. Papihl h2afe48 (1988). nst ead of 100% netastasis

nceens el ohues chuRted. TV LM b TR s
gg,__-%j“i‘)? 3 diagq&gﬁ % I giokﬁieﬂfbi' eBinOP1EIBdiediauna Plags anlirportant

receptor pair has been shown
tpari indiseases asdoeiated @mhflﬁereaegl nufubtroofienginophilapsueh as asthma.

P 1 ov B HoRGHRL RBSHOT K e pogbpor i ek ey Gy fiman

. | EE‘k&ed? CSC!E’P% ZQS%@IIQTC E%QPLS Iprf\‘/ag_égl:’ a hlani{oymb%ng%?)ﬁwmch

ema c ese l'y 'nfiltrate
Qﬂﬁ@t toR epficialfeffeat ofdnhibitmgdLis funatiorsinaliseases aedidied through

mgration_in the bone marrow was CXCR4 de dent
@qsmphﬂa mwa@wf the ﬁmﬂa‘sc@f)?‘g &CPE 8€ SHIgEtagainst
ess tronal cells.
b tjd rﬁ%ﬁgn? a%géc'}fl gISI %gldﬁogﬁjﬁ?{lﬁsb t this
pr ot eCHJ-S/ ﬁ:rm@ﬁﬁﬁ@dr @valsiithydifiked ¢ b disulfide brdge. Atsingle chaln (sc)
Bl ood 96: 2655-63 (2000).). I muni zi n agal nj %(
tomstrynt das bean rapovteyl vierain Sue MANOMEEHA igked oy apeptlde

ﬂj

‘ Ic‘ﬁ%hocyu c | eukem a.. CXCR4 has been shovvn to be a

25

eptor for entry of HV into T-cells. SDF-1

i nhi bi fnShrehARlintiAt 6f thelhenta, |a eptidothker containing acysteme is
(CXCR4- dependent) HIV strains erlin et al.

Nedded et the N-88@ins (flhe sgqueweszﬂﬂl@promssedl\iam pEIL-5. Addlﬂon ofa

5]1’§§?§§29 i r%é%@y% gﬁi%%g%ﬁsggeggmegg{‘ t&ljﬁg:}ug af 11;%? e, of the

| ﬁrg% ﬁ@ﬁ%@%cmm EESth&Shiboainerits) Meintindhoid wwﬁmng a

tion via the CXCR4 17 Januar y 2007
2@&6311&(13 Fagd ROhe RRRAOEILG O thE 3equBace corresponding to the sequence of

or ?&2&%&?@3@%% e’N—!teTmpilnnuls %?{he ggqu%gce o'ﬁhe mature form

- of the protein, C-terminally of the signal peptide.

In other embodiments, a linker containing a cysteine is fused to the C- terminus

. of the sequence of IL-5, or to the C-terminus of a scIL-5 sequence.




block HV entry in T-cells, and therefore a way’ fuary 2007
treating AIDS. SDF-1-CXCR4 interactions were also

WOReH®HT8% to play a central role in CD4+ T CMITEP2003/007572
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accunul ation in rheumatoid7arthritis synovi um ( Nanki

et al., 2000). Inmunization 5 against SDF-1 thus

provi des a way of treatnent against rheumatoid

ar t hr Atrvsnbet-bifexpreasion spsteinmcha®bbech desceibkdfondl -5 andicdnde used
in tw, forms, SDE:la and SDF- 1(3, by glffer enti al
HOPERAIG ﬂa@ ewapsstm@ Pgﬁlje‘ﬁ‘éeﬂﬁPﬂe% bppiEial EXpIRSFQfyfyStem using

{7a S
EChP ) B GPBE b Higp e %o@%@.f%@%@@ﬁ@%gﬁ- fofhe
basmrheﬁmE ths eﬁprsds@&\tg ﬂémcyfﬁuplmnitﬁ'r coﬁmSMsw istdewnid of
sequence of nouse 1 DF S own I.NSwW ssprot
sgggalmm@ Inseytcellsapsayiatsorhs us%ﬁ% glb copsirastsiprgn

3 ﬁglg{uﬁs\’@‘tﬁ%@ ggﬁgﬂ'h egals lﬁzgéﬂ% B%Bﬁﬁs‘ RZsh %'ommun

ucture o oWs a
Q.@3f5i$6360 213998 %flkiﬁéim@d:, Baeulobead wpﬁesﬁbn ajtstenﬁltﬁg cells; Ingley E. et
95: 6941- 998)). The SDF-1 structure also shows a
o rlggirNL tBéqueﬁmaN 3ehdi98h) andiBrawn 8 M whi Higiein Expr. Purif. 6:

PIERRRRY o5n U35 heihRS el Bhlad Pl ol ave o boen
dljbbﬁécf@‘HﬂJc ) 9kd da@ bRased iB Prep®ie thENe comABOins oI invention
i sseeva et al. (J. Biol em 275:26799-805 (2000))

Gretiamafetal., étBlmhem( Gleleye) 119:693-78:(3891)r6 (1998))

descr

_J

o A cepr TS R el iy BRIeg R L 3R, ol

ﬁ@ﬁlﬁﬁz%tcpm‘ﬁéﬁhﬁ Byl aDbR-8® (19919 &ﬁi‘@ﬁﬁithﬁﬁhaxﬁ@ell
of the conpositions of the invention rélated to SDF-1

expresdivncyston using fEOvells flodsma et nGhcelfiolopr 2: 41959;741992))
ose o,the.s Ivent peci fic enbodi nents, an
g?#)r‘?is gﬂ&eade%‘#h @ﬁl"%ﬁﬁrfig a cysteine as second

at t achiRgtraibs ofﬁufdwm 5 baRthutiOwhieinfihe 168 Sqlifee iThsed t

t he prote| n sequence, while in other specif
-Em"bbtd:rmmu‘s $o amimnacid linkérsl chitaingg a cysiding remdge are suitable for

SRURRPRISS (7 AP Vo JRG08) rreipiras fg#ﬁri%gmami%staﬂw

'Jcehglhﬁ% lféPéix% ﬁbﬁitﬂ @teﬁié%ﬁiaﬂ@-ﬂ,ss- a'?fdhumanC—E-

termnus e sequence correspondi ng to t e sequence

- 548 suliteblerfor empdidg po APR0R, VId and leading écl other ehbodiments of the

N—te[m nus of the sequence of the mature formof the
PVeR, C terminal 'y of the signal peptide. The

SEneHeOR QiulBhelshs SRRSO BRI RRES Cer 21

0CLSNFisk ¢hemakihe nd dhe UCsubfamilytibanis alse kiehens bl indodable
fibroblasts (Mriya et al FEBSLet t

aquigking 2l a8 eyodysyZ, sSIblae(ﬁe@ééwdmnhwemmkla@ as TCA4

BORMERI A oM Rabef B or 60101 oc ot ar . prot.

Expr . CBuRI finKibitisShefmopbidsRORE) Stialdtes f&ﬁmﬁﬁklssfdﬁt @tes,
of SDF-1 (Dealwis et al. PNAS 95: 6941-46 (2001)

agtiyeled T-eallp oud @Imdtm@tellsrimt natdenB cells, meprephages @awumphﬂs It

&%v\%rprpefé?enhal actwltly towards naive T cells. It is also a potent mesangial cell

- chemoatfractant. CCL21 binds to chemokine receptors CCR7 and to CXCR3

(depending on the species). It can trigger rapid integrin-dependent arrest of

~ lymphocytes rolling under physiological shear and is highly expressed by high

endothelial venules.
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| ynphocyt e chenmpattractant (BLC, CXCLI 3). BLCl7 Zanuary 2007
expressed in the spleen, Peyer's 5 patches and | ynph

WO Aed8875885unn et al ., 1998). Its expression | PCEVERMPAOTST2

in the gernminal centres, where B cells undergo somatic
mutation and affinity maturation. It belongs to the
CXC chenokine famly, and its cl osest honolog is GRCa

( GunnvietinalCCLNainhibéted 3@or7@8waDand ddacenesitHinma huBkClung
IS 64%hom>|ogoust rlne BLC Its receptor jis
ERERES IB@%FWG&H&F SEpestilimunel. Bmggoher, 49: 53792

[ (] I I r

(BELM abd 5 o cofiploh b e N R L

1399&020006{210010)3 adhé eng:msiaﬂdmhntgnbf @irid- CELE b whoalso detected in a
conpartment of the én'pt)(? des rlch in fallicular

Ieéwq:qlmec:@@pq:lgeteqs ePrea Nafl. AcqdySeiy § S 4 95: 8205-10

é 309-314 (2000)). BLC al so i nduces i ncreased

eSSI on of Lynphotoxinal (32 (LTal (32) on the

r ecr Uit h@heln ElﬁiWISﬂlat'Ehexﬁoklﬂi RupiesCaRpasd CKOR4feapripatated
loop, since LTal rormt es BLC expressjon (Ansel et

indregst cansercgHe £ad CXS3dY) the prspediive hamyh‘ aselighly

Sl &e%%gﬁsbre%fe%ﬁﬁ 1S B HRARb AL DPBARCAL Ay prostgi

ler eFACGN ARV 10XTD-6 §ZDOB})Qn Vit IS CLITMibdZAdd dhﬁmaﬁﬁis REtld
LC may provide a way of treatnent agai nst autoi nfrune

bii dlocked Tyharcutraljzingh @nﬁ~@@é’g}e rotbadidss a e WSECR4usdiated

HomoURR B BB e R p i B o Bt G Ep Frovides

£ bftrBameht §gﬁ1§k® nfé&%taﬁ@ slgrestﬁﬁpéah&eﬁ m&%@pbcﬁﬁcauy in breast
functi onal (AnSel, K :

aped- 1134 (1999)). In one enbodi ment of the present

cont arshroits GCTPE BT of LT o 1Tk 8 G nd Piimgnsmpectively.

Pid fésﬁé@ﬁv@ %d%ﬁnée'd SRS wnl 1H%\n§ssphﬁr QY@P Sudfantdng ].@lS%SS rot:

sequenc I'n I'L-8, which is honologous to BLC, bo
¥ 2 mabuSe.t dnmontrmme oﬂteeélC Eytokines das @@L 2howtaiacivg more

AR o Pl el iR et 5 apmared s ot rstes
%E‘Qg%gggﬂ{dlgﬁlﬁhggoddgventl on. |In other enbodi nents of
&

esent 1 nvention, the COfT'pOSI tion corrprl ses an

am ndnake fhlloimidee corsanttabml expressioy systemearaiddschibedifpr making
fused to the N-term nus qf the 30 sequence

- osmogtiigan el Hy inveing cemptitng thedf ChHeariesaiesisisgminant, In the

08 RS of, TR0kt PSR SR L, WP CHERRR e

g?_ sedl tolthe J8Renl Yn 260¢ emBOUiRRA%] AP 4dio acid linker containing a
[ EP2003/ 007572 52 peptide. The genes coding for

QyNleins Tegiéus Biascewditaehmment siteyis ardded atih@ @-temlmusgf thepotein.

S350 ) A BB SRRG R CTA ) o e

SPFAISY anBWaA3Ghewh ESbelfudelionhl, gﬁtﬁuﬁgﬂﬂeﬁﬁﬁm@ h&thé O8erminus of

gnal peptide. The nouse sechlence is shown in

ke ewnmhiewgbmcem binding i g sperifip erhodinednits, tic gmino agid

(u-{.)_

550 bl SR TRk 5, O SRS P Yo hndE Skl

to the sequence of the processed protein, or inserted at the N-terminus of the sequence

of the mature form of the prbtein, C-terminally of the signal peptide.




enmbodi ments, use the mature form of the protei h7{apary 2007
generating the conpositions of the invention. In

WOanBtaEBs speci fi ¢ enbodi nent, the anti geni c JBIEEPAOFTST2
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is Eotaxin. Eotaxin is a4&henokine specific for

Chenoki ne receptor 3, present on eosinophils,

basophils 10 and Th2 cells. Eotaxin seens however to
be hi pRAPRILibEsfsin E@@melaeé Sibbd I PRIEARRNGT CELIL (c.8.
o m%umf[% Eés§1 é‘%g A§6 ).c Eosi nophi|l mgrati o(n
}kdneki et Jﬂwmmp/dm 168&% 61%?))nqu deanwle, Bumayrespesesed ina

Ererimanov o (Gpim of ol of HHONCREn, 387 935030 Boayy, )

IL-5 f 9dd factor-1
e oA RSPl e

f(SDFt]l)gndvm teanedrCHRCIHIR0GXCR 12 frea chegwmkine piodised by bone marrow

égﬁmal %Ssn W&Rﬂ%&ﬁggﬂéﬁéé %???ﬁ'?ﬂz%ﬁmff&afﬁfim e tiGls

hoerI QY sthfdd S6Ye, Gt hﬁ‘sr be deﬁv‘é?lo%nﬂ‘aﬁt BHien ARGtk AWCRT and

nouse: eotaxi'n eotaxin 2 (Z nerman et at,
EXCMIM@ IupragﬁﬁtedSESI%m cEBBOQEYs afith elgtats{BGLH 38¥SDF-1, the

honol og rin taxi n-2.shares 59% ho Wit h
TORPRHGieadn 13 50 LSS5 1h (Hees renigponiioe i 109 deicaions of
el LML AR YORAESA RS0 Lok i o1
EXOCR S edllidted dHemojaxjswouldhbe Zibibitiedioynatralizitg anm-SEEFﬂl g anti-
165: 5839-46 (2000)). Eotaxin-1 is present in

K°5aRA gotibadisst ar 1 ui d (Teixeira et al., J. din.

| Vet 400 ARRT SRAdORE 1 BOISHHD 1S B M ABAND.

n equil rium nono

@3¢ lbre’&sWaﬂ&rb&Dm& efi ﬁﬁﬂitﬂeoﬁme mtwﬁgmaﬁstmm vessobsented svhen
Kd of 1.3 nmM at 37 et at, J. Biol ?m 273:;
2007 Waye treatedgyith ﬁﬁﬁlquéﬁsm $he, grainjag Iymph nodes, a

TR B N

[B&8RASH in CoinRolb)SwalobsdhedNThulsSinifh i SatioRidaihl € XCIAR PRovides a
preceding the first cysteine is crucial (Cru et at,

JwayBifoteatmedh against RBtastia gficagegrs.goerp specibienlly € breast cancers,

Fi mal e S L PR ot SeceBloh B pa PR gl cledbcine

‘Fgfﬁéﬁc? | gFendihg G Snore iR hématoPoieie pesHeafidmalk to thebone

i nventive conposition conprises an am no-acid |inker
anarraw.rih addition, X GRhand SRN-d ate tippesed tminflaence dhadisiribution of

- Site r‘gﬁi@wgpel ng}diqg(eone eb%li]gnua 1n%$8€%&$&§8%@{e 81?65 n:);grrow

%rf_ha% C}Eﬁtﬁ‘ 43 ﬂfwmo%%'tﬁblgﬁ% in the bbhe fRR6w was CXCR4

an am no acl nker containing a
Jepemlent Glrodivdptplicsytid Rukéniiarcellnuadago lap@tmmddhey are

UG KR e TR MR p—
DL S———

fORCLIZ $is q;mﬁdéslawmmbﬁmhsa@mt c}hromedymmoaym&em@hila

expression vector. Eotaxin can be chemcally

synt hdeXER4 haghesnihavaviode éporgeeptcsuf@aﬂwpémmto T-cells. SDF-1
inhibits infection of CD4+- cells by X4 (CXCR4-dependent) HIV strains (Oberlin et al.,

Nature 382:833-5 (1996); Bleul et al., Nature 382:829-33 (1996), Rusconi et al.,
Antivir. Ther. 5:199-204 (2000)). Synthetic peptide analogs of SDF-1 have been shown

“to effectively inhibit HIV-1 entry and infection via the CXCR4




30: 3128-3135 (1991)). Expression in E. coli had7 &angary 2007
been described for Eotaxin-1, in the cytoplasm (Crunp

WO0gp044107538 ). Biol . Chem 273: 22471-9 (1998)) .PCT/EP2003/607572
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Expression in E.  coli as3Pncl usion bodies with

subsequent refol ding (Mayer et al., Biochemstry 39.
ressi on

10 8382-95 éZOOO))I, and I nsect cel I ex

FF%Et§§§W9 2841). Thys, imepmizatidn pgsinst X@Llﬂap(ms)a)way to
t

DML fnf B P8 dod B0 3 e oot s of e

| nven§DB-CRICRYdhtefbBbiialers B6S tchbRedy bRl bk Faikb] Iﬁfe h 04+ T
i nvention, the antigenic determnant "is Macroph

&l aéﬁb}mglﬁtlwnahm@at«ﬂdattbmtls(summsmncmm@&aai)200m m%mzauon

S5 08 e B il 850 b Dench aenChhibeid bt .

bone Hﬁhﬁ@%@mﬁﬁmﬁmm%%&&&%ﬁﬂw Rfm 1%&&11)1:-
cell surface tyrosine kinase receptor, —encdoded by the

i dy obiferogtiad eplididdSrorAn shighy géredThoyndiffeisin goural-tevn@8Famino
an{f; jts receptor_has been associated with poor
Jhsarse w%ﬂﬁézﬂ 2 and aitsoriin swslosaema)aghe sequence

‘ﬁ* ARARL SO R o SV RGEE ST B AL RS Pl

Sihe-1ds s}fBWnriﬂS\@fsslﬁoﬁ; SBF $ Gfise. STURLY @oftemS By b&ls@rv%&’ cysteines
panmary  cancer MI) with a nouse contal ning

th@&)@% twe uﬁrﬁmowm digrfidmbaride. Bforysta) etmctme‘ﬁféﬁé‘ showe a

DA HE S8 OeShRE e Aoy B A s

stiactte alsoJsholwsi: loﬁ%ﬂ-teﬂiﬂﬁal%%%nﬁag (2001)). The cause

seens to be the absence of nmacrophage recruitnment to
neopl Alering-seqnaingenutagerissis twasasad (@ Sdaytifnfrartodf) tﬂmmseptor-

e GRSt (O et spione s 86 700 ooy

aﬁﬂ [E?&Bﬁ‘a%ﬂ@éﬁal QU Bl Chekl! P18 357094808 ( ﬂﬁ)o;?gahﬁ Wlleker et al, (Curr:

enic factors, growth tactors and proteases
Bﬁ@ @@ M‘Skﬁ/%&)bdﬂﬁachedﬂﬂﬂgbdem&irpepﬁdasaﬂnbiﬂh@re@@tbﬁﬁndmg

SO rmof M CSF are avail able (crystal
( dr]ﬂ& t% Pandit et al., Science 258:1358-62

50"t ekt FNGiak Whdeils @ bt B b K Bl henBition
of ghectompmsitions bths iventitn ielitat RSDBA and ddsciild. TRERPLA C-

| n.add M CSF | t both | ubl d
iR SPELar pipdsed it Sl 1 s embrdimnicqs o wid

ko eR R AT Bk SRR PGt A il BT i

ofthespntein seqaendepwhile tmotheiespatifia rinib@dRgdnts dri AKB6 acid linker
cysteine and being, in one enbodi nent

cant al ni n
%ﬁa@a‘gaﬁ osieinesad second o s;gmsoﬁlsect esepitamins of the

pigiaathyenel, TCatiph ol bty Zontuliod Bieiietie ighp i fhe N-
temmua ioff ttiRgsequents t&irdkPonding t6SRE sécfﬁeﬁ&%f Rid 1%5@55%&331‘9@@ or

equence corre onding to the sequence o
”ﬁﬁ? rthe Sequsncesof thiel reatufecfiorm aff thérerotein, C-
uence

t the n of _.the se
feﬂ?%ﬁz Bfth? GiegH fpﬁm%orﬁ‘e B SRREIPHIRGHe Sppcifip GrnsBhaima) oo
clbnechinGf suitible Rkpiesdh vebtoker M nal Iy of the si gnal

peptjde. M
Expression of SDF-1 in a sendai virus system in chicken embryonic fibroblasts

- (Moriyaet al., FEBS Lett. 425: 105-11 (1998)) has been described as well as expression .




CSF is a dimer, where the two nononers are |inkbfpnpary 2007
an interchain disulfide bridge. An expression system

WOR4EI75891 i has been descri bed for an N-ter niBCIH/EPRAES/007572
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10 ami no acid fragnent (fé&hctional) of M CSF (Koths et
al., M. Reprod. Dev. 46:31-37 (1997)). This
fragnent of M CSF, nodified as outlined above,

el pelé Ginlmea ciorle Prafnkipgefird. 2 B67- (2000 )) and abaaical sputhesis
' tyh di t [ ' . Th h
T DR R e e SR E000 78 her

ant i gBNbfothet GRRIRAEISofOMhe th&itiBh S8E %ﬁ?_ £ qeleRBinant is B-

conprise the N-term nal fragnment consisfing of residue
bmphogite dgmnatigRtant @8.G CHe TNV@issrpressed & the spleen, Peyer’s

el AR Rl ot e B o) 1 esicin stioRgesb st gprminal
Jen@edBiHeFEB §&Ib‘iﬁlﬂ&?o s@ﬁné’tﬁéxﬁuﬁﬁo@éﬂd%g%gg l%attaﬁh?% IgHa%longs to

one ant|l geni c determ nant 1 n accor
fhe 698G cherokine finsily, endrits closst homoiog &cCROB(GubBLr of, Maure

- di nent, the antigenic deterninant i

T T T T T
excher et i i iSO 9050 AUEH B0l
feobielyy hymsehid org@fil suchixay e Spibeh inbaey@fd patchedNBEC is also

assive immni zatjon | ead to inproved gl ucose uptake
AR {arHeRRN IS5 RN galls toggsepermeat ofifealphaais ridbndp hear
Syl RO AL T kDo P TR o
inoRiseiletprogtiond 4f CHAHIRIAGIBVNITEN LY h tHSherbhd 8 LMANhis

one was shown to be responsible di merisation
Ibvidesa postitveifeedebadk tdop, sinded Tol G2 arendied Bl exbressidagAnsel ef

S e N I C NG
< _ . 05t ) I'
S Bt 51500480 2, SELCAROD
KD Cealso reuiprese BACH Thas inmenizaticnagiristrBL 0 REe brovdd: a waF/ of
y

%81 e{)rgan .et al,, Nature 409: 307-12 (2001)). Simlar
apngd pEA iRy pEpIMMURGsenses Wisatdrgphoidingpgenesisls ivenlwidosvich

4 R ld B SE Rk eS8 ARBHIY 5 bed dispSRE Bl or
Bllebetinge, C-tommiméHnhoHasBeeh destribelR ButhIs YurkB6ifal (Xel, K.M.
2004/ Q07538 PCT/ EP2003/ 007572 55 the-present
eéﬁg'p%é’:?@?-i-@?é 188128 <4d 3401 %9Mno- aci dl i nker containing a

£ Yo Bfe o i ofhe RSB B Eithbliod sabaseS e
confiniey a ey&ert Fidue dshecell ARchRakd dit '%fh& el He &-

cysteine Is fused to the NN term nus of the sequence
tarpesfdheiBhE sequenee sequence of the processed

e quihBsoinh R PG 0k B Bl Besinice tee. Fusion
of @ nf1d) doid Bikek B6nt b AloyREBS tdfiue b1scR0Fa AEPAHLISAL tdthe

the present invention, NRes or es nay
Netgpmanss ofl BAE Igadstto shoembeliment of sheiinvéntionpr ot ease

cl eayva Ssite j.nsert bet ween | .
Yn gt%er em‘godlments of'the present invention, the composition comprises an

| amino acid linker containing a cysteine and being fused to the N-terminus of the -

sequence corresponding to the sequence of the processed protein, or inserted at the N-

 terminus of the sequence of the mature form of the protein, C-terminally of the signal




Resistin and the Fc part of the construct, such/&guary2007
Ctermnally to one or nore cysteine 10 residues of

WORH/ATH¢e region of the Fe part of the fusi ACERNEG7572
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- contal ni ng a

-IIS

in a eukaryotic expressi & system or such as

according to the descriptions herein. C eavage of the
fusion protein releases Resistin additionally

quepfidé. SThegreatd delingafor drbagmelfit donstais mePBHS SloRtdHh Dsuitable
c stei.ne residue or part or all of the hinge region of

rqssion Yeqtorgnd exesspd agcardingly (The ﬁﬁqwmnﬂmmﬂlé?a@ slaﬂmm
h
ASFRIGE NPPOBHR, Bhoild Bic 127 SE Sl SR ppRUE. The

srouse Beichse 18 BhyWn InA cReBRHSNP 061868 23083 acidDE-OTRHSBe signal
sequgqnce is shown in Accession AF323080. A favored

frompogitiont e theipeantipB WithSLK avthe annsanmdetemmfemrsome
R, o B D Yo B o S hposicions o
ahdmiventizin, can be generat ed according to the teachings

di scl gsed herein_and d)g;n gtgarl ng murine and 20 human
Resi stIPﬁn GE@%@%GHIW @ hntigenig delvuninantiigBotexin. Eajaxin

i€ ERhdokin %%%%0%@%?&33?%%%@? OF Ror N cgfaphils
andrﬂﬂs Icém* VﬁEZita@dilﬁ sedRtP BBWeveR| toN b RIEhIPE $pRIA for Fosinophils
constructs suitable for %eneratl n nposi tions of

(Z@nmﬁmter &nd. Breunal d6F: 583216 (Zoﬂgl)}B(umoﬂul‘mrgraﬁon is reduced
BES I K, BeCEoRRia, RbR ol cRibis, itach, SAMRLRR: Cop £l develop
leBMAGHHIIRN(RothérbEIENA LT, QN FREAI/BS ] SREFI 5560 (199 @2%5 Eb%mﬁ to be

af or enent | oned conp05|t|ons of the Inve
Fesponsifele @r@hg/megramqnec&eomgopmlp ol bobeahertorstodiabd, and eotaxin

SR fo¥t ahiBrofOR RE SR OERIGS oo 2 Aed 485 SQMIALLO97).

| ymphahe hifmh ZeA®iie Bohtatas B Wotdxth één%?t doitkiflCs, ey share 30%

medi ated di sease. 30 Prions are Tul"ar prote

u

'bﬁmglqgﬂgo eachnatber. (Bwmednea areslppeines. faPini the mpuss: eﬂoth&m 1 and

YA %@M o ?z%%m@"iﬁ%ﬁ%fé%; hTafgfai@ige 38%
HbﬁBl%bf' “Vhubife BbRAL SRESSR 1RERNGY (iR hay Bfixin-2. Tn the

current prion hypot eses

2005, 023581 FEMEPIROHIQAIDTIP expfesqedsh thafatrotiirttidafact,
nhﬁfoldad rion forn1 rps can catal yse the refolding
YRLIAECHAFIRZ SSmS fhbere qni*%ﬂtbi f‘é‘é’éfé@ddﬁﬂwﬁgnm;ﬁ@@mman et

lﬂszhmu}z’&e@?ﬁj@% ; an Eotad16 %gl%o%% mbroncho-arf\?eoiar flaid

I nst ances n may aI

EReincimeeal s Glin danesi MD <16ar-56 (1857)) (E%x:ﬁ‘hziblaﬂﬁWof@E@a. It

nutatlons in PrP are associated with an increase in
15w equilibrim between g orgmers pad dimersmmsa wiglerange ofeanditions, with

i PRt KA Tt 8 47 C R b ebiob i et AR g0

: (19981)) AThdwohaaek ﬁhﬂh@how@%? phedbinfant, AhsRfcthfe otaxin has

medi at ed di sease is known as Kura Kuru and use

| bﬁs@@}ucm@tedmymﬁ@ﬂq@mw, malm\m to its me;mr@@Rm & tiriN-

vi dual.s arge

A AR B Rlich e RE B iR, e iR 5 b B e 2 . vk il

| Chén.r 2732 228709 @999y aRhagesd O chemokine receptors bound to Eotaxin
‘confirmed this finding, Eotaxin has four cysteines forming two disulfide bridges.

. Therefore, in one embodiment, the inventive composition comprises an amino-acid

linker containing a cysieine residue as second attachment site and being in one
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beef - products t hroughout Europe changed the situation

WO 2¢d/0pFdber s of cows infected with a transm SROTAR0GIN0NTT2
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of BSE-causing Prps, drafatically increased in recent
years, afflicting hundreds of thousands of cows. This
sudden appearance of massive nunbers of BSE-di seased

envidunss Silsal e ¢ J-Raninkbof te EMexiA Bé%ﬁldégﬁlﬂuﬁiek afbddiadnts,
a simlar disease may be induced in humans. |ndeed, in
PYFEIng prad finkercoplgingoy oysteingrds &ised fodheNatUals oftke sequence

r : I tiributed to the consummtian
SPRBzASine Ea e ? Bl nbcemigh ffowif oc npier e Mbtitusof
fthi¢ seqaenc D€ aAde frmWTthe PriQin)CRBRinally Jr eptide, The
humans has constantly increased during’the follow ng

\engscoding forthesa ppecifie constrypty are. clousd dwe ewitabld expecssite egtor.
i op- medi.at ed., di, | ed 20 scrapie,

and oy Ball e RREREANE SRt i et of abe Blocheinry
BOBI 2813135 61990 SERIr&sichht:, BEfEmY M%@bé&n%%ééfgaéd FRY.0RGEHT, in
al so in other species. Scrapie (a prion-ned ate

dhesevdemysm (femumprag il £ dtivlo Ghems. 178t L2476 (1998 )KExpredsivhyn E.
lace.in lvmheid ti d to depend

PR ROk b SN B Bl iy 5
85BL05 (Zoﬂgg\,/\&hd%seéﬂ cell'eRBrestich %‘Fﬁsmgﬂﬁ et 1!5,91.8}%? é%edhlégg: 2171-

(1999 i The nmechani'sm of lon transms
B4 9079} havie bderi deseribed fordgataih-2, iid may, ravedletde usddiabmive at

rions.first replicate in the | ynphoid organs of
ﬁ?ﬁ%’&?‘@‘dem%e@m&ﬁﬁ 033@ 1ayp8QBuent |y transported to the
centr 1 . 1:CE . '
Funct P iORU PRI GibodhboB PRI s diiB6hic BT o
pr Maeropkggiei colniy stimulatiag fagorsM-O$Feor (C8Ra1 ), M-CSF or CSF-1 is a
r et rda%lo.of_ner i nvasion (Montrasio et al., )
?&“@FRF@ projerghagy difisraptisderand)survival of macrophagescandsheirbone-

1T ot : \ ol hot oxi - O
e T T
exmded by the psdtoancdgdnd WFMS, SAK RRvERH @kpRREFH oP}M@@%nd its

by interfering with the crucial interaction o
TEGRRIATRAS PPN gs30cedrwitspaer mxpenesis i seetahepithelial vanoers such as

P EP2003/ 007572 .57 th .
Pt e AR O S CIoF peohspition o e sendied inga mouse
#EXGS revultingpion | tie altouaiég df @atdnsgenidRobedt s_ds&eﬁtifsle%%ammaxy

clear that they depend upon the production’o
APRPHE YA rvitihdimense cpNfRiling Bresessive Hublrmythtion in the csf-1 gene.

¢
Kk . L,. Br ' , .

A N1 -
h A Ut iy .
al ., Sctige nﬁﬁggﬁh%eggh%%?t,({,g@gg%ﬁ “I’ér?"{e\zgdw:(on ?jb?he ctse
seenms fo bathe peseneof magrophigs secplitenitomabplastio tidiuse Aaboutancous
BT bt b it i

e . = o)
gl DA U O L
fagtosy gtoavth fapsors andrgtepses pradiacal byathe imaerophiges.10

treatgyen r.prevention of Creutzfeld-Jakob (variant
for mé%ﬁ%\{j'%ﬁ@?a CB’}'SB ﬁplﬁ’gla ggpse@f -CSF are available (S:rystal structure:
Pandit et al,, Science 258:1358-62 (1992)), and show that both the N- and C-termini of

the protein are accessible. However, the N-terminus is close to the site of interaction

‘with the receptor. In addition, M~CSF is present both in a soluble and cell surface

form, where the transmembrane region is at its C-terminus. Therefore certain




di seases such as bovi ne spongi of or m encephal opht fgpuary 2007
(BSE) and thus prevent prion replication and
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al so provide a way of treating diabetes. Transgene
expressi on ofsol uble LT(3R-Fcfusion protein innonobese

di abetic 15 NOD m ce bl ocked di abetes devel opnent but
rahbddiaedti dfi the sbmtrigﬁernt@h o%inpnsé' an@i‘ﬁhao M4 Jinker containing a
193: 1333-40 K (2001)). et al J. Med.
ﬁstewzmdsbe%oeq)oye &mév@dwa aFnﬂ&eeCttQmQtlILﬂdyf MhESF or
[ f ead

ﬂ’é’ e\ﬁmiieo% a{ Weqney g?lt}%«? ;é% u'b[xl-sh£ g&‘[-'g(;SF In other

sgeni ¢ ani nal

fmbamnmtg;m amind by hﬁléwcantﬁihh@‘agzybteiﬂb Y ﬁ;seqrro @ N-terminus of
dj abetes devel opnent and inhibition of insulitis.

%sequﬁla@rcegﬁmgﬂw tq the gequsngecp{ dheprosessedipsetein@r of the soluble

BB R o B b PR A SR B

Sthé ptbtdi]ﬁ @Sof(tliwdomﬂleffdﬁn BEthE PHREIH SCLterMAtly Betht Qignﬁ%pﬁt&t M-
%ﬁhotoxm 3 may thus provi de a way of treatnment

is adimerpw] creahestwemomners ashidnksdivircinrintetchain disulfide bridge.

cont ai/l RPERicbREREnR P el BB e vchuthal 109
hindif6 #6id SagrEnt|(REAGY GANECSP "(KS&E@M' DL ReprddDh%6:31-37

processed form of Iﬁgghot oxin-(3, or Inserted between
(R2ON. t Brisiftagmensf of; S%qmedﬁ'edmsrmﬁﬂmdmhong reprefénds a one
tein peptide, C

f f th and th
BB fieie, AP a8 Pl itk Ripcemibodbinnt og @ invertion. The
@ﬁhﬁtﬁ's §e1§§hdvﬁﬁnA%¥c%§fthQP dd@%s %ér%ﬁﬁééni@ c{%ielﬁﬁfahts of

of | ynphot oxi n- IS expressed as a fusion

e preseninvintiayl qmqmm the &-S:hinahfdgmens eonsistlﬁgdf residue 33 -181

5535 551 6t bR, GOregondiG iRfbe el farmea fonepeor.
to t heeides @&héﬂc@ {s sR&Wh ﬂﬁccekﬂdﬂjﬁ?t 6’;?‘1'8@4 Q"he ﬁﬂuﬁé@eﬂﬁence

acid spacer containing a protease cleavag
\wiartis abaniao aﬁdﬁarﬂ]ms,pna ﬁﬁt?genidﬁeﬂﬂﬂﬂiaﬁﬁﬁﬁé’c&rdance with the present
PCT/ EP2003/ Q07572 58 1. nker sequence containing a
avepton eomprises aminoraskt 331184 or 63 &85 nal Iy to the

t h N—
Pr ot €33 @ne Ce'n%\'flﬁﬂ@ ,5111]15 eantl é]llC eqéf ?xﬂzragtpgs ﬁes& e:sj1 YWassive

of the sequence O Era

intmuhivhtion studids wer p@ﬂbnﬁa‘bﬂﬁh aRslbif fidycortal aaRIotiek BEnerated

part of | ynphotoxin-(3 consists of fr%%mants

é%frlpsé%w%mngbofmuﬁﬂ@mtmimmm@ddo Texpossesin bacteria,

| nv eﬁ?gso n I#l‘%uné;ﬁgﬁl E‘“ﬁg 40 E’HC ol (g g@@é%glsﬁt%#e?’ﬂ 3‘1 (ét@tﬁq Bhesity/

Tyjselllddbetes WeeD(Stepbih &L m&r@m@omat@@mpﬁe

I nventive conmposi tl ons conprise an am noac i nker

‘cont aResipiin QRes)is &l 4aa peptidahormone ofppexasatsle EDKD. It contains

OB R 85 e B S o
ihidrisatibr oF Veht AtekBd 28RS JiRAT 10 LRE vaffivag. @C}}é’ invalved in

sequence LACC;‘G conprising the 10 am no aci

- moe@olvubin disubfedel bonds (Bimrsjca ang $iapdrng  Bied i Chen. f206: 25970-3
, P20 VLP js f se,dtothe N-termnus of
f%?’mx%&e@m ﬁ&ﬁtﬂa? iq o akplishesphedigierisationpf mRes.

f r agMRiRes ittt IPLASIEAESH AhiétniRR rbmhs WAV LR Sl Faodel

yi el ding the protei
(Steppan et al., Nature 409: 307-12 (2001)) Similarly a C-terminally HA. taged

- (Haemagglutinin tag) version of resistin was shown to be active in a tissue culture
~assay Kim et al., J. Biol. Chem. 276: 11252-6 (2001)). Therefore, in one embodiment,




LT(349. 306 and human C-LT(i12 306 after cleavadéJanuary 2007
ent er oki nase of the corresponding fusion proteins
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asracEiedaerergingdp thederrhings diss

N I ils e R T

pCP- SP- hi s- 15 myc- EK. I n38ne enbodi nent, the antigen
or antigenic determnant is the prion protein,

PRI B B

prion pro n an-enpodi ment
asl de@Eit ftadierh €t Rt @it by f0&d ftheD-t@hAHE JF IR resistin sequence.
fragments thereof. [|mmunization against prjion protein

niyanethsy ergbodimgaly therrinaaidripler gpntgningaeystaine &F fuseg to the N-

i i 20 B e Q5o rocos i, o
CidiERmipanHE MNotckinhk 38 TRNERuehce! dTahORid0Ne Bk OF iy ?B%ihﬂ C-

and of sequence CSANVBRPMH FGNDWEDRYYRENMYR ( SEQ
Nerminglly of ibp sighalmgbiideand  CGNDWEDRYYRENMWYR

" h " EO I ;. 18), . i ded N-
{ o P PR Gl crbtuddiEone, o i presie S EgRoRoReReR of BRS: May alsg be
ABgh&sM-Bs 8D dudi@ cholRuRB Svilth a §ibeske Bdvag sitdRserted I%etwcen

invention. In one enbodinent the prion protein is the

hBesistinand dre Fopagitof ithe. codsiiutéisueh asr-teominally koetiefor nfoneesisteine

rion pregein for assocjation w t he, AP205 VLP i .
creseRed i B gRes teelte SEE RCPrb bF thouBSion FeFin i 6 phfpoti
COUppéskidh s§sté@h Cor sHbIP & RREMlinPRANE MFBADIRIrs BBrett. OCRhvhge of the
constructs can al so be generated. Further constructs
ciusioni meteinreleases IResistimadditiohally qongirising eitheuameminoagid linker
ot her, fragments of . the hyman,3 rion protei ich
o ining AP EiR SOl 5 rattoR el e i8ae Figfpnof the ¥C bt of the
TR g HhiG Ot e S sRMALHAE T THRAENG Mhi G Witable
Jfom wanpling(0 APAG VIR ARMinds: RESistER2GHRNCO B7dHiodn ib Accession

' r or other prion-nediated, di seases.
f%ﬁ%ﬁ@it B et geqyrace %@B%W R iscession ?&Eﬁ?ﬂﬁgnﬁ &yyored
COBUALAGHACIRLRR PHAE) ReslIBY pRRAN MR HEL-Rlminus to an
treat nent agai nst prion nedi ated di séases | n other
aarhima| avid Iifleer pephindigsa efsttine résidien Hufanregistdt ebdmstruct can be

corresponding to the nuri ne ioepti des descri bed_ above
osed herein and by comparing murine and

O'W

| 3gMdice 27 hulrpaRdsistin gotbedilomidt intootectdie heRUEL6E ir0Bther suitable
These peptides conpriise an N-term nal cysteine residue,
RIPEFSIOB rveelots IExagplecofrmmnan vasistin copstawisoswiiabls oo gpnesating

a t i Al ANVSRPL | YEDRYYRENVHR
TR BB i e BRSBTSy g e C-BK and
GEMEREYMRENVHR (" bovi ne cprpshort”) (SEQ ID NO 22)
CSAMSRPLI HFGNDYEDRYYRENMYR (" sheep cprplong”) (SEQ ID

NO 2 3hlumariResiepvERvERERMERI( wtees cotbogistent of the ir@Bton.
T Vo i B DRSS B SR, ofthginventon

by B8 provitRiOKAY SFaRktinS TYPHE Diabetes and obesity.

In another embodimcﬁt the antigenic detérminant is Lymphotoxin-.
Immunization against lymphotoxin-f may be useful in treating Prion mediated disease.
Prions are cellular proteins existing in most mammalian species, Prion proteins existin
two forms, a normally folded form that is usually present in healthy individuals (PrP°)

and a misfolded form that canses disease (Prp*®). The current prion hypotheses




15 necrosis factor a (TNF-(x), fragnments ther edf January 2007
peptides of TNF-a. In particular, peptides or

WORAREAEIAE s of TNP-a can be used to induce a PCT/EP2003/007572
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sel f-specific immune respéfse directed towards the
whol e protein by imunizing a human or an animal with
vacci_nes and conﬁ$3|t|on ectively, conprisi

sER,SHﬂ thetithe wistolgedgprion rmﬁ’rﬁf?g & epipss th wqfaldmgeoﬁmealthy

) rine
&{r}%@h%ﬁ% gﬂ@asé Bl QI pAF PR A RSP R8RS st 0 2000)). Tn
s&amwmateambﬁnbssuﬂ@b ﬂﬂansaimhlmwmﬁomymoatauemgr th&ing classical
activity of TNF a (Yone et J. Biol. Chem 270:
_16@@911@5@9; aiong nné’ﬁ% Herassositastiifa A ipkrepstein this
| DGR
RS tﬁ%ﬂé&g%ﬁﬁﬁ&@r%%ﬁﬁ%%ﬁ%@m%@ may
Gl bemirdoasatl miyie: tNusRitBdbyDId tianSfusidR of PlatiBPod chain,
consi sting of am no acid residues 22-32 of mature

g Jakerfogm af prgmm%at@ﬁélseagwlk@ﬁwn asm@\@mg@@m occur in

el e bl e B i B TP R BNEREE1Y

oot abidant gisifoha oF YR $ trdnsditd difasd NS tﬂé‘fdré’\t% bé hﬁcmema for
glutamne 21 was nutated to glycine. The sequence of

totherspedies i ng pept i de is: 30 SSONSSDKPVAHVVANHGVGGEC

boT EF B0 A TR Pt ot RiotaR i Eoms chanecd

_O

O..D

- B8 kifluGionad hudBsts beowRSnibbib@hyith B'ﬁﬁnéi’l‘h‘éiiﬁle Etis OPESE-cansing

con |st|ggcof am no acid residues 4-22 mat ur e
eIt ndsam ﬁlyame@bdjmamenteyeam, adiﬂs:tmgrhmairﬁtt of thogsands ofeows.

I@gﬁjs@%u ence of the r es uI ti Bgrﬁl@?ﬁég%xsegseqlﬁgws caused great fear
R %AHWANPQAEG%&?%E%E?%E B 3’}&%‘5@%‘?"“?‘%&%@ in

niPo6 ke fms;lmesa:d aavarientsfboen 0£CIB wak neported drbealildba titributed to
f d at the f it th
%g‘éﬁg‘@f’h ﬁﬁ'&a%‘gﬁ‘ﬁéq%f (Ii?é‘? :élf‘lgf?%g 5, egicreased since

S S s S e B OB o

Q’fotdmee ipiresigint. Mopeowead, bince sheep sutburb foer pribk‘l&h@ilited dlsease called
cont ai ni_ng se uences are fused at the or C-¢
FETaPIAtd T mw@aﬂép%ﬂws @Rde &feqt%wgthi’ép Reitis possible

g-g%ﬁi% flﬁeaslesnm gcungng'{nt eérssgégl erted between the

ys erne res nd hce of the

epi t o[Sierapi¥ @qj"noarﬂlerﬂinted:dlmsdmgent rdpwﬁkﬁﬁs belie§€d ©%ake mainly
i nserted instead of@%eyc:l ne resi dues, and these am no

Adace indympheid. tissaes| andeWamshiownatel depend: iod prisngiotein expressing

1N r ef

6ol g B (IS (B R et lea Tof badh-t3¥sos)),
dRHeand¢thagbh dfpribh FRlsmil s DedrPidiéd @ Og(rgdﬁﬁeﬁil; It is now clear
fragments or nuteins thereof or peptides of -a or
fthaigrient Brstiepheateinies lympheid brgansefinfecied miiet and aiepehsequently
transported to the central nervous system. It was shown that mice lacking functional
follicular dendritc cells show an impaired prion replication in spleens and a (small)
retardation of neuroinvasion (Montrasio ef al., Science 288: 1257-1259 (2000)). This
was achieved by injecting the mice with a soluble lymphotoxin- receptor-Fe-fusion

protein (LTBR-F_c). This soluble receptor construct inhibits the development of FDCs

by interfering with the crucial interaction of lymphotoxin-B on T, B or NK cells with




antigenic determnant with said; second attachiffruary 2007
site has an am no acid sequence selected fromthe

WO ge0d(0p758®nsi sting of. a) the am no acid sequdIe&ERIHO3DOTST2
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Pymephsiteximfymay thus paoyi

C S SRTPSDKPVAHVWWANPQAEGQ®{SEQ I D NO 100); b) the
am no aci d sequence of SSRTPSDKPVAHVWANPQAEGQGEC ( SEQ
ID NO 101); and c) the am no acid sequence of

meqeﬂﬁ@ﬂﬁe RDC gréidyrsor ¢¢lis. FIDGR m:e&@qm@mtlﬁhed cell
correspondl ng . to am no ae@% resi dues 22-32

RSP NR (hesnythab theyydepapr uppp ﬂé?rigf)ﬁh@ltlg{l@gl)anphotomn and/or

@gﬁ*n nus ggﬂﬁé&gaﬁ% of " CoY IJSLfI%&%%%NBH‘%ES 26-27

AR298). VinBeai; Qﬁicdld%ﬁcieﬁt fdi'elymjbheﬂﬁkirpﬂ@ ot RghibEiNFD@s (M. S.
epi topes suitab n the present_invention

M@@%@f@netaés&w%é ag‘h d 935 9”2(1&9@)4 lg addjtipmjo EGspntibogips may
0, 1
0535l el Bl TR SRR R pell
m:’lffDbeDG,SI’DIB {Iseopnti gens or antigenic determn nants
descri bed herein. 30 One specific conposition of the

| ‘nvent T, Yaeeindtion againstdwnphoienindt (alse cablad {THFY LTa or LTR

ok O By b fin s Ko e B i bryBlesssisgtor
Rfehirzin? 0 ngfe%ﬂﬂﬁof GrduzRIPRISE (AL im) Bﬂbth&%ﬂd@pﬁvalated

In one enbodi nent, anti bodies or antibody fragnents

whseases sneh g mma@ong/mfommoﬁdnab@am (B8F pakihus preverft prion

attac ment,to t.he virus-like particle for

FPRAATOR RPN 1o i nduce a protective i mmune
r eSpo'll%%nﬁ'l%'tlBﬁ b Eﬁiﬁb o)wyémr anP r@g}!jgls?&ﬂﬂldé Wi dYeSf treating

enbodi nents, an anti agnent

digbetzk] Trgnsgone expidsgiomof solubleT APREEC fusioh poterR@dnitek diabetic

The_m m cki n%1 anti body or anti body fra%Errent IS
é‘é@@ﬂ&%ﬁ%‘;ﬂ dighgies dexelenmeahbit agbineudivis REttings etali & FxptMed.

8 TR B RSN e 937200y o Barvop

hiyiee hﬁﬁﬁ&y tHeSRTAIOLRGY of fdi!in-g Eput8hstédd of ulans%emc animals
| mmunol . 'Met hods 126: 61- 1990)), phage dispiay 10

(thigr did sjectehe hTBR—PMEfuhmdgroEmz Vil sa% 4 str8d ihBibitlchAF Gjapetes

R i g G it of 50l D bbb Ao en v

P53 g Bh 5 rusior e tFhLe. AR pabFla i Moo of

Symphicid r fbliculd. sivbitines!s codldh zthus. bé&&verééﬂ) V%Idaﬁaﬂohgamst

bacterial surface dis (Daugherty, PS. et al.
c@zlwm@‘ss@pymenrh@amﬁt iiped |dwglpetes

sol ated .f.rom an. ant i

My o Snd b e BV phRE Pinpblio Pitisahin g acid inker

leBRMRINE: dyRRiRiahd bé:ﬂg addel fd HEN-tSHHRRGY JTRiM seq Lﬁﬁce%hb@eﬂding

recogni zing the conbining site of another “antib
ito ¢he moceased form iof iymplotadin-Bhadnsertedrifetvesencthd Neerniines of the

I muni zi ng antj, bod IS
sequence corresponcfmg to)éhe mature form of the protein, and the signal peptide, C-

terminally to the signal peptide. In related embodiments of the invention, the

-extracellular part of lymphotoxin-§ is expressed as a fusion protein either with
glutathione-S-transferase, fused N-terminally to Iymphotoxin-, or with a 6 histidine~

tag followed by a myc-tag; fused again N-terminally to the extracellular part of

- lymphotoxin-B. An amino acid spacer containing a protease cleavage site as wellas a




used. The antibody recognized by the anti-i di ol {fangary 2007
anti body wll be further referred to 20 as the

- WORMMWEBE zi ng anti body. Thus, by inmuni zi ng REAVERRH0H0§ES72
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anti-idiotypic antibody, Sfol ecul es with the
specificity of the neutralizing anti body are generated

I further r r to these g rat ed
lfleP sbens Souibiine 4 st ps el e, Crmili b the proteas
Slobagh SR be R4 th mm&m&smm&eguenbﬁ ofSthk ee&a%gnﬁlgr part of
interact with a ligand nolecule o tar get
Iyoiphoiokia-da bnstmbddimént ithaestriazelnl e part of Ipopigigxin-Blednsists of
%{;1 and m)l ecule may be 25 any nolecule interactin

8%%@9@6&5 G- 3@»5 pr 126 64 &ymaphotasinmgn These

%Fecuﬁﬁf’%%%!’ﬁés W ptiohid it i Bret S 3R Gpn e

dubiaryotib véutéd. Gncedfain érﬁbédjﬁl@ﬁtls Ofie mﬂéﬁtnl'el &ﬁfﬁésiﬁ@h@@d&ﬁnse an
maybe a natural  |igand of the target nolecul e, or my

kintesr perdining 2qpgpign tagidoe siitrleas setond gmwmenema,@d

Lf‘i‘% @Q‘J%ff tootu RS B i apnti o Dl it o Srement. Tn o
pariilRly fRedrde® exﬁbodlﬁehm EhclUMTRD 2 A0 ShRRAK LA@G?r %fo;gﬁ%ﬁsﬁ@a%e

have been isolated froma library - generate
aamioe laeid linkendCGO whieh itsalf centainp keysitinevesidve for coupling to

%?28 2004/ 007538 PCT/ EP2003/ 007572, 62
_WS seql fpdhe Neiewaigys oftheentragelinarprst ghlmphetexineborsf

e T G bR o Dt P BB g s buman .

nm eheihdhtmad CSUIi:98 aﬂéﬂ cli@fagestinReR didths @6 thddorre ﬁfonc)i/mg

CA, in a Fab fragment) or, in _another enbodi nent
figiap proteins %msmcgmﬂleww@cmr DG ER-IREEE 1T or westah pEPaBP-his-
[{lﬂ’e term nus of 5 the antibody or antibody fragment.

a further enbodinent, a linker containing a

cyst g o eebiditient] B hhses &%ﬁ%‘%&%ﬁ%ﬂt@ rtllt%c ?ﬁ&gpr%g

anti body or_ anti body f ragnment

Tragments [ﬂgpr@f endinparticulay pbmdee pithe piioeproteim Gs it eminshment of

npl,o s are, k Jn the art, as a
BN ﬁ%&%ﬁgﬁaﬂimf S PR PHRICIR; hdiegmegts ghereo.
niZatibR, ﬂ&sgﬁm VEQESW,
IIﬁ“;!}tr[mno yga%%liES 562 (2 gfo theéqg%tl re él? ]?r%g%nuonof
Gyeutafeldelakols (vam@mr foonpoe dﬂlhepmmmbghatedfdmemms Musias peptides
n ot o e p p baseg acci nes agai nst, Schi st osor na

CHERPORTE P%p@ cBIUfIRe | Pédl DFlei® sad ok rsequence

C?@%?Fde I|brary to W Bbgggé@%ﬁ%%g%ﬁ“&p) and

G@@@Pﬁmwwqt’mpshoﬂ”h@mﬂmﬂﬂ 18Nédntly af GadssN-
0 15 Slmlarly O szewska et at,
8 G o Lerfor Shrspal aoRBlingio R0, bk eadileed 86 one

°¥“’2§’“’eﬁ§°ﬂ‘%§ﬂt PR DER Ag SLGn R pon

pﬁﬁemzeumasce(cﬁﬂmm to hiodifp iuiiag ol Préteinrfor Rdsodiciwith the

rated herein by reference, describe
A(P 5@% 1? Sﬁ@n Saughouhibig epplination. Moléﬂﬁwwn g@tem constructs are

USEI Etthnr0h BE R B e Bt

| comprise the whole human prion protein sequence, and other fragments of the human

prion protein, which are further compositions of the invention, Immunization against

| ‘prion protein may provide a way of treatment or prevention of Creutzfeld-Jakob -




20 are enployed as carriers for an oral anti-| §Efanuary 2007
vacci ne. The vacci ne conpositions tested contain

WO 2i00Bpes and epi t opes of the nonocl onal antBGIVERZ003/007572
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anti body BS W17. Enbodi fnts of the invention
i ncl ude vacci ne conpositions which contain m notopes
t i mmunol ogi cal . responses agai nst particul ar

t hat el ci ( .
?H’%E ifé%) guotiyen priogynedisted disensed. Iminnoizaiineyusing 6% cotoPositions
! = . o ‘
e e R OB S e GO SR p B of reatment against

quinanédiated distases i cthér AniMBIROTRIpGAded SEME BaRSN PHB Bidein
antigens ,or antigenic determ nants. M notopes

speci fi g,

,{—'Eye%goggmgéo theomyHen peniides desgrihedaabonaand ofl iminppicid sequence
' [ | t her enbod; e
AR bR R EDRAARAMAR ¢! LoraBo0s N NO: 1 and

AESDYEDRYPR ENMHAR bOBYm S horthydi i i
fragnent. 30 The i.n\k/)gnti on _gésthﬁrér) |g§:}lg dg%qu' %ﬁlylead o
digrantsni sheipyemion chhess peptiflessomprise anfN-taneinaboysteipe residue

&
ST 25 BSE Tk BER ChaBERd0e posine sl sherspgbes o

@S AMER PLIHEGNBYHDRS SR ERNENE ('G6118E ! Sg?Z@ﬁ‘ﬂgﬁng-mgnd

bg an nunber of nmeans including t

P&t YRENMHIR €'bavisp lcpspshorth) 6EQID N@<22) e.g., WO
o S oh
AP B OV R MR e cbmpprazh BRQ NG an
E %]?Tgﬁ@%{l nd to onqugrﬁeer%%ﬂ)%{noﬁgg%@glsﬁﬁgw %{)’ %%Wé o
smbedimentstof tednventipart i cul ar anti gen. M not opes

suitable for.use in ccine conpositions of the
i nven?q e ﬁH’;Pf’ﬁl@ﬂenF io\F(lZ]H? inyenten, dhe sntigeia fdeferninant is tumor

L B A PNE B0 AR, o o i BTG pcPaticfr

peptidecrefragatents U PIF-d, SRR idlducY s@f- iﬂﬁﬁ% '
not a peptide bond. 10 As suggestugd gbO\}%?ﬂig nu %rcgpgpse

- fiseptedd toyrrds theovhnlepsotsinbydpinwyzisg dlavean drae miiabwith faoeides

LN S olpas s gariet huren [
with @bl iffRdtition, T@%Hdﬁnﬁﬂﬁﬁ%@ fﬂtﬂ%&rﬂhe}xﬂﬁine’hﬁié%ﬁ‘@g?orhuman

I ncl ude conpositions whic I'clt an 1 mmno
Papiigenibat haye beest showmiobo bourt by antibedies saithizigg thel @fvity of

TG XY5R o 3, LEIAE Bomc, FRBSB155 b e, & ot
| ' : i I 10| |
B S B RT3 s LT s o

¥WEPant i bodi es having specificity for I1gE nol ecul es.

General | portions of |IgE nolecules used to prepare

vacci T&Whﬁ@;dh@-swwenceoGGijas addbdfat ahe Neferminus of the
he. spegi es, fr whi_ch the conposition is

| | es_.of
. ‘{tho &gcl:]o?%lssggwfp Aeig residyes E‘-gpqg;f matyge Pagiae -0l, giving the

LNRRE: GGG%LWE%R?SEQ% Iqb'sﬁgr)at ion to humans

wll often al n one ‘or more portions of the hunman

| gE riSTNEUl peptidaydiesequenee GGC was fused at the C-terminus of the epitope

consisting of amino acid residues 4-22 of mature murine TNF-o, and glutamine 21 was
mutated to glycine. The sequence of the resulting peptide is;
SSQNSSDKPVAHVVANHGVGGC (SEQ ID NO: 26). _
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or nore minotopes which are capable of elicitihglanuary 2007
i mmunol ogi cal responses agai nst human | gE nol ecul es.

WORAMAYEBBf i ¢ enbodi ments, vacci ne conposi ti onRCHEP0PE007572

i nvention intended for 2%%administration to humans
will contain at Ieast one portion of the constant

e a8l s S s B e WS R R o
&ﬁﬁ&tﬁ%eéfamé adi@ rRRPH-82 xﬂﬁ&m&%&m 108 1u&1|‘;mﬁé1ﬁ was

i nvention conprise, or alternatively consis ,
maftddde o haglwuget h&he ol $equémng aof nahaci @sultogieneetds  is:

3 30 | ddi t I
CRRONb BRIt N aaCVlSe el aBosi 11 ons of t he

t t i S
capab s of tpRoiBiL’ s heRRhec0E (IR 202 B i
BSR TR SPK PVAHNVADP QAEGQ (SEQ 0D 330:128Y. Axdfosthe tiubine sdgyence a
for a partlcul ar_ anti . Exanpl es of 17 January 2007
s % A eresysb %ﬁ%@é@ﬁ@e ngzmr’@amﬁﬂlﬁﬁtl@ﬁ%@r sqqyence
Gt phgaly ‘t”fhe;t?ﬁi rinfhods %?ﬂi%r ﬁﬁgé]eafo& %{Sbagént\é g 205 VLP

conpositions I nven avi ng

dcberdfnglib chel ingensioh, rIas dowdvaewitkincesscopd e(}ﬂ@elﬁﬁﬁehﬁ%n that
M rmtope SE . NO ID NO I NHRGYW 31 VKLPWRFY

cespereas ats fusedrbbeNAonCS: ﬂLeprtqpes In

%ﬁkt@%ﬁ%@@@é RS ol PRl pEBBaislehl Mkt berven th

& STl AT thyN Ethe/epiiol Qb Rar o (el mag
nlnotope VNLTWS 47 VNRPWSFGLE 38 GEFCI NHRGYW/CGDPA

Ioworesp alsa toe dnsered instead abglyeinelrdsiduen ané theseaumpinogtid residues
er| 5.ar seful in generating vaccine
IBQ rucfgﬂg’g’ dzg'é%%e I i gens attached to it highly
| MUNRE Gitiitr prof@redle O MimentWRAS irdBntBfeQ¥in §S§uomﬁiefag9§en or
of attachrrent of antigens to the AP205 VLP I'n one

aptigode deenminang | lsa“nmpgwnrom fictor at(ﬁ‘b]@hle)dﬁ‘agmmtsar wufeirsyhereof
s | i nki ng, .using
%J@BP%?; a@P%% OF IHERS t@éﬁ'ﬂéx wherein said antigen or

G4 BP0 A T B
seleoted - fiionk ethec @roupi Bndstingn@ifi ai)altheyr BuiBo Wadi€ hsequence of
CSSRTPSDKPVAHVVANPQAEGQ (SEQ ID NO: 100); b) the amino acid sequence
of SSRTPSDKPVAHVVANPQAEGQGGC (SEQ ID NO: 101); and c) the amino acid
sequence of CGGQLQWLNRRANA (SEQ ID NO: 102).

The human sequence corresponding to amino acid residues 22-32 is
QLQWLNRRANA (SEQ ID NO: 29). In one related embodiment, the sequence CGG
is- fused at the N-terminus of the epitope for covalent coupling to AP205 VLP

according to the invention. Other TNF-o. epitopes suitable for using in the present
invention have been described and are disclosed for example by Yone et al. (J. Biol.
Chem.270: 19509-19515).  The invention further includes compositions which

contain mimotopes of the antigens or antigenic determinants described herein.

One specific composition of the invention comprises an antibody or an

antibody fragment presented on a virus-like particle for induction of an immune




can react with the side-chain anino group of |¥&faqgary 2007
resi dues of the VLP, and functional group which can

WORRHIO0753Bt h a cysteine residue naturally preSRGWEP2EA7572
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avai l able for 15 reaction®by reduction, or engineered

on the antigen and optionally also nmade available for
reaction by reduction.  The first step of the

SR paaiin e Do LR apalqchmentommibodics apatibasdtigumnts
o j i ot roduct of this..
PRl B el By BAIERRRIG, 5 Sl ouc G Ripah B itk
cparticlefor immwimeticﬂﬁﬂorcﬂ:r&tiﬁﬁuce%ﬁfr@t@ﬁiv@%nﬁfuﬁ@ﬁas#dﬂ%g B¥ainst the

is renoved using usual methods such as gel filtration
AP¥sis. In the third step, the 20 antigen is

' ' R and thi is. ...
o't odtiopier frdBerfioiniieS o ithod? By Sietfent ipisking an
opttigemialattychied eoe APR0S ¥LPOWRE RirkicRRg aﬁ%ﬁﬁgﬁf mﬁ{%sfr Jgment

bj functi(i)na,l cross-linkers are known to the art. e
i 1f 8PRsERted heimapenization ard Febsemet istletiemofithy mBiRRing\Whtibody or

TR T e
SedtnotogBiEKerardlyBhet ab AN A N8Ho£196:561 L6§;(g%§02)éphage display

avai | abl e, for exanple fromthe Pierce

&apiy eXdhoethgriniEnayiiol. OGAK)83- 91996y ripsome displag (g, ef
NG BRAChY s, RALASD Q00 RSB ubes i Mgt Prve
Tl Abad Sciresi 950 @ 070U DER3 klm ?e%%up%gei‘&iis@?% (Bodey, BT. &

formation of a thioether lin

Vi, | KRk _eM@hOﬁiS-i Eapine _3zﬁétz&39-4dﬁa(aﬂp@,)9; ﬁgctdriak surfac?e display
[ | S racteri z { L.ntroduction of a
DU P Bl B I s fangin eraimiplengmmbogiomey

B ) St ! s oq
B0t latod SOMSAT aniBGEY Bord) LR drfibbil BbrblsPidng msthods
kneweta Gaartof derivatization of the VLP with

<l ipk be influenced by 10 varyin

b oy L —
aaeHb o] i cess of ., one.. .

reag g%t L%v e rﬂﬁ?—ﬁﬂé&ig@ﬁéarn’%@% ?%ﬂl,er %Qgedt FHERLpEg agtibedy, is

ubed. Thenintibodst reeupnized bptheiantiiblyplenaibodyr vﬂH‘%E ﬁﬁﬁlgf 1&Rrred to
e

egree

theory in the field of organic chemstry.
-a%tiss%}maﬁ}ﬁ@,g aptibody+ Huws hydimunizingagaingtthe anseidiatpio mitthedy,

B eeh ot SRRy of S BUR ik AL Te s o in s wo
Wil fuether reforae thesofenkiitedatibbdies asSAk uliukéd %ti%di%%‘.?n another

ani}ﬁi, en y.inpose a |intation on the anpunt

e @f@ﬁn& imyHnzEg agihnstydoselneted fe intesads witht ligambindlecule of
[ he . obt ai ned. vacci {.s i.nsql ubl e,

TR e AR A it SR iR e iBantiiTocule may be

amnmblecilel intefAogngrelifhothe Ghredt @Rt i
AP205 VLP, s thggﬁlhi ki n%ggf hgfd%glgm?lgg?l r%lé%? é’g?%gﬂé’%%ﬁlem’

preierentially inferagt witlethamito 1 thePtarget molkeculpsigeinsewhiek skt dies

SukiBE LSBTy oS Ty ThelpndGraie e thesaol

ligeed afiti 161 ' ' ' ired.
oy Do IR ASloabRE L enf Edtlteated db a8 1ot liggpd
hayingsuitahle bindingpaetedieswi t hi n t he anti gen.

The immunizing antibodies may be of human origin, such as isolated from a

. naive or immune human antibody Iibrgry, or may have been isolated from a library

generated.ﬁ:om_another animal source, for example of murine origin.




In a preferred embodi nent of the present invent?fpuary 2007
the conposition 25 conprsises an am no acid |inker.

WOW‘%N%WSL%I y, said anmno acid linker is boundRCIERIE03407572

10

15

.20

.25

30

| east one antigen, antigef?c deterninant and organic

nol ecul e, respectively, by way of at |east one

coval ent bond. The sel ection of the am no acid |inker

wi || Beoupdipg wf ¢t amdibody heantittody draghentie AP205G¥RP ivachieved

o el Ak A bl

Qiﬁd]ﬁ’d&aﬁhggé bOHRES C"ngarf«@mr&dcﬁnﬂof E@i‘? %a ge§$ in_anofher

Exanpl es am no aci I nkers are e 1on o)

|emrhodingdrooby fuss:;n flainkercontmiings cysntemeaeeialcmga@ﬁﬁx-terﬁﬁ&@of
a urt her

36 Dbty ot anabedliffeemnents dh d Grthe Gubiac: » Aokereptaining a

BB A e O B Bt

fauhblmmnng:aVEPex@ﬁpdmteiﬁ such amno acid i nkers
N-t er nj nal ?g@l CGDKTHTSPP .(SEQ | D NO  50)
C- t er rft PPb f‘ga cipe colneFtitmsahichgmeploymigeptopespregnown in the

B By e B AR RS Efores.

=2

¥ok example Al@bij ei dlg Innneiogy OEIFSAIEOD0) J&h&lamx’é‘&isclosure of

C-term nal ycine |inker: GGGGCG(SEQIDNO
ovhigh lﬁmarpogat%h%@m yEaferengs; doseribe mq@; Res&d;e-b@emccmes

B S By e ot B R oy Wi v
e nie thfdﬁ?ﬂ‘%"gfa?"S‘émq?Pﬂ%%‘c‘?ﬁy TSR ok s of an

wmﬁ@e TQWG@beEIOEF@ iyeinonealonabandibedsingainsieSelistosqhaymimseni.

SRS Qi ol To iy 2185 s 200 e ABrinens of
SiHiéh is RicBfREdt&ThedR BetciiBice, Bdscliber il Qﬁa@(ﬁh&n )Zhéljéﬁ‘err etal,

are selected fromthe group” consisting o
Ewy. Ndmewnph 30:188:13% (3000), theentir¢ djschustre roﬁwvlmh ig amovepodated

b B0 SO Sl S B ki
(0 E@%;)p n(((%%pu d}‘%@ h ik hg%%&%' gﬁ@g&%“@p" fijes

@mpl?@l&& f(amm frian graﬂm; IgB«l)ac% 'Nidg/alcélﬁ?( cdtrpositivhiiasted

| NKer -1 m na | hNKer n

BORtgI FpALopss o é@%’ S Sapnt-tatgmioags BSNEY. 12
d k . .

et Elttiedinn¥hid o InPvertidn inotddd vieei¥! dnfitisitions wipich soptain

mitdotapethat ellcklﬁnﬁmolﬁgﬁaﬂﬁspoﬁ&-a@amﬁﬁbdnﬁuﬁr Snt{gef)ak Well as

25 In certal n_enbodi nents, the antigen or
vy

gengtone/dd RS c¥RBr perugadess Whighe makec ypdthese vaccine
@E)ﬁgﬁiﬁﬂ?ﬂt artd HR B & ifidsd gJaEclflg %Sﬁbgs?twantsttgcelﬂﬁ r}}nmsunoﬁ)glcal

capabl e of "associ ation

Tesponses against specific antigens or antigenic determinants. Mimotopes may also be

- polypeptides, such as anti-idiotypic antibodies. Therefore, in a further embodiment of

the invention, the antigen or antigenic determinant is an anti-idiotypic antibody or anti-

7 idiotypic antibody fragment,

The invention further includes compositions which contain mimotopes of the

- ' antigens or antigenic determinants described herein,




the first attachment sites on the AP205 VLPs of”{anpary 2007
subunits, respectively. This ensures a defined and

WO 341087588 bi ndi ng and associ ati on, respecti vel RCT/BR20¢3187572
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- at least one mimotope which is capable of eliciting an immune response that results in

at | east one, but typicalbfy nore than one, preferably
nore than 10, 20, 40, 80, 120 antigens to the 30 AP205

or a Wiirgirdy of obfipllar Bpfacdf wint b pitierdlrd RRLIBRAGGLN any
hidBer (FHSIHLE Bncfudihd b ‘é‘cr@éiﬂnglaf xfa.ﬁﬁé'ﬁl to¥pedeqthabl gﬁ%a;@ listefes

associ ation, respectively leading to a very

feelerod WO P HSEB] the wativer disgjosuroe! whichdn wmoypomeﬁi erviD by
7535 PCT/ [ 007572 .67 exanm i f.t

FiRTIGReRy DFAROOE OF Pt AT QU oORh VE R TbISectpridiniBppopgides

Waleh®indtol opgioR Broré AftiboliiREhviAdip eaﬁfc&g IR Sarfdut#® hn@dd.

cysteine- (as a second attachnent site) interaction,

i t i sMimotopesshitable faceseniul aamimewiontpositioss @i thé srverttbn may be

PR O 5 B MAcHoRSS SR A fgae PRl desdranebe
8Kl Bor-RatfAl tofdchdr %ﬁ"éldﬁ‘ 9&&@#@}&& AR SS S8 peAvely 6y a

antigen, Is capable of bindin associ at i ng,
basetch vsalof a peptide idnd. AP205 VLP and the first
chnment sj VLP, ectlvely The

f th
Gyt o 8UBesSied SR adumbeLA HNPRLIGE BEpRES A SBioDe have
éeﬁ i ﬁgﬁg %lﬁéhaélﬁslttlﬂmﬁﬁ%h cal eﬁdﬁsés inst human IgE molsepes.

e er o- unctional cross- r on e actlva

(Seate.g. . SWO 9717&@48;)81‘1&:5@0@1&1111 élﬁ)bcahmym elateing @sipbiciond dfithe

a freesul{)dr‘%dryl group has to.be available. In the |
inyentioncelige reomnasitiops Phideclicils py danpugologirel reponss against

Ip&ﬁﬁ | oxi dized form for

exaﬁm% '\5% [ SE@#m&n rﬁd&c@%ﬂ'l fide bridge, reduction

of t rﬁ’@tﬂhswﬂﬁdhctanbfellﬁgbtovulich such gnmiMdlogi¢ilrEspohses include
p- mer capt oet hano] is required. Attachment of the

Hﬁfquge Rrqtein; sybupits somyin of lgksnelgewies, and mimotopes which are

08 STl P53kl WU RGO R el e

Generdlly, pbHidnb o¥ IgE hbleaiile® bicdth Piepansceite cofnpbditions will be
met hods of bi ndllirfa the anti en%gthe AP205 bV

derived, dwmdglh caalecies of the weeqm frgr@nwhls;h dh@)Q@mPtD&iﬂwdmtto be

#ﬁg an? | geg(glp?’éégf#i? gfleﬂ't%alg% %Pﬁp%éh Vl%Dﬁ:g%r @%@t{on to

Tulth@b & dftME@AR oheRGdre PortibR ofENAHIM A TYE Mbletiid, And/or one

SATP or imnothiolane. The 20 antigen or antigen

-Qtanere mintepes athich ard eppableenfieliciting immagalogied respopsastagainst

be c uge(ﬂ%ﬁ the AP205 VLP as follows. After
@E‘b@ﬁ ®t he excess thiolation reagent, the
anti gg Vﬁéﬁiﬁé‘@ﬁlb@&ﬁwﬁﬁt\%@m@ %H;péﬁu&ﬁ%?m%%rh%nm&ded for

AP20 P previously activated wt
a‘dmmlstnattmﬁu lhumxansmrlll aontaamt ldastione pommplof thiercgnsdent yegiomiofithe

ctive noi et ref ayi ng at | east
B S Galiorsnt inAbrssmNoghansadiic E%mﬁw%@ra%wa\aodaments,

s S 8 L B

atemativelPptonsiztldfy peptiles dnmingt the ofollawigd ugiing asidesdquerces:
iﬁé%ﬁh@e reaction mxture. In other nethods,
8 HQEPNE:868).t he AP205 VLP using a

In additional specific embodiments, vaccine compositions of the invention will contain

the production of antibodies having specificity for a particular antigen. Examples of




hono- bi functional cross-1inker such as gl utar al G&amyae,2007
DSG BM PEQ 4, BS3, (Pierce Chem cal Conpany,

WO RMIBOTSB%, | L, USA) or ot her known hono- bi f urRGT/ERE43/007572
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cross 30 linkers whith fufttional groups reactive
towar ds am ne groups or carboxyl groups of the AP205
VLP. 17 January 2007 W) 2004/007538 PCT/ EP2003/ 007572
awmaiopes o 18t aitableeissan the prparation ofsisceine eampagiiens of the

nay [ . Q5..VLP.. .
A5hHBh Aac i bl eGP b bl M o,
gl ycosylated antigen or antigen determ nant and
supsequent reaction.w.th the AP205 VIP ln one
enpodi nent, the glycosyl atpd antigen or antigen
def Mimoatepst | s r eact BBQMEX hMinitepa 5 peri odat e i ISEQ
mj{d oxidation reacfi@n of| t he carbohydrate noi ¢p,N@O
yi gro—amactrvated T anmtTgemor—antTgenr—determ-nt
Wi f re aldehyde f ' oups. Th% 0
actﬂ\@QgMgen o&rﬁ;nti g ﬁﬂi&tﬁﬁﬁ* nt is sep |3§t ed
froR et ¥ ¥odi um [p&% i odaf ¥ WTAGEYGEMher reactdf
wi £ RSRESGANBAV VLP, | Iher ei nGILYSTRSE r esi dues of {Hé
APRUBILIMPSRASGof  at| 3east SRYW VLP subunit {d2e
repct Ciigs spitope t he previ ous| QPARISIER al dehyde 101 43
f UNTNTLPVRSRARGUP ONn 351 ant) prIMOGRNt i gen 44
de SkgLEOr € l e SL'fIE§ﬁP R IQMFVS””H]%,?”'
G j ugat €37 echnfi S cagdem c Press |4€C' ,
S nf’é:gggﬁ UsA.”'Sel f ity 4ti on of the

i

ac HImoPE e dr ant i ge A NG mi nant rrig/ be| 47
B {

cont N el G 'F'adj u t38ng t hieCBEC SEARISS f#e

af orenenti oned publication. The forned Schiffbase Is
preferably further reduced wth sodi um

cyanobor ohydri de, which 15 is subsequently renoved by
gel fié,l trationg.or dialysis. Alternatively, carboxyl

group r‘?ﬁﬁrautoﬂé’fﬁ%"gs UGt 1 east one of the
AP205 IR oF BAHERphABRYA IIR) 5 afARk &l inMehSraliklvaceid c?mtructs, and

di hydrazyde, such as. adipic acid di hydrazyde, to
yérgier| antigens ptiadhad tonid highjy. insrumidgaiice The presad divieotiomprioiides

RS P AT LRSI LR BRABISER e S

§ O8RS 32 Py mhéhiic‘ahﬁhs ?}F]I{eiﬁ%%ﬁl amegé?ob‘iﬂﬁbﬁtsﬁal

cyanobor ohydri de.” Al'ternative ctivated anti gen
orossdinkereSevertd hetewibifimttional drosrimkers aralmewa talibbyt én the some

functi onal groups, js reagcted with cystean ne, ]
E 91519919& i hewgo-blﬁ‘fq&&aﬁaﬁ@mﬁrw@ieré%w ditpactignal ggpupryvhich

-lii T r . . . . | .
cross-1linking ne '10%2&3%?@r og@ﬁ'{é}rn del@ggms}%l a’bafl%ﬁ*ﬂgtrlonal
piowgi wilticla barrdacigwith @ cystélng regiine catuedllyi praght, htida affiRBk for
VLP, as wel | as guidance on perform ng the coupling 25

Feagtion byrsdugtipngor epginceradonihe anfigenend optiasely alsqwadenvailable

SR 151l AL S Sl .

- BieeractionCof thSaVILPivigothe GRossiUdher, AHBYrodiRt 06 @sis daction is an’
-binding the VLP to an antigen-include nethods where

aetivated VLR, alssicelledaptivatediarderdinthesesond Hem uoprtebaon-linker
& reiobod &ﬂgdﬁgﬁhf HethSdd s’i)urzl'?:glseg'ei1 filtition or dialysis. In the third step, the

antigen is reacted with the activaied VLP, and this step is called the coupling step.

- Unreacted antigen may be optionally removed in a fourth step. Several hetero-

bifunctional cross-linkers are known to the art. These include the cross-linkers SMPH




30 methods wherein both the antigens and the ViP'agpgy 2007
biotinylated. In this case, the antigen may be first

WO RSB streptavidin or avidin by adjusti n@aIEP2pestG0as72
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of antigen to streptavidfh such that free binding
sites are still available for binding of the VLP, 17
January 2007 WD 2004/ 007538 PCT/ EP2003/ 007572 69
Whiierte)) SulfocliBd, Sulfd-EAIGE Sulfot GRIBSAS tilér-SEAB,\Sulfip, SIMPE, Sulfo-

R BV T oot “gaslseomgaale, Gt ipholer i e

0 ‘ ) . g X ' .
cSEerhiPA Bt fokiond 112 USSR Ak @ SR Gpa 6l tefive
atotiagie amincgyuiseandsmd fasctiohaidiroup eeetitestotvards loysteing eesidues.
P NN M DA e
SRR 54068 o SR SR R ity e

aintrofietyn of 4 dignkide linkagecicdwechithe bitieh andithe VEMR Gt coupling.
strepavi din_and biot.in; a receptor and i

d
| rgantinkershelonemeda this Bﬁaﬁ%ﬁ%@d@%@éﬁw‘%\ﬁﬂm’_ﬁg& Eulj‘aﬁ&SPDP

(Bl B AT, LR Bl

- avaeyingd experindetital) conditiamdsuah ab el cdlcergfation of @acH oV e reaction

t her et o; a sul fhydryl group and a chem cal group

h
rRagets.the éx@)éﬁs@f gue rgagent pyer Fnecdfies, thephl.dhe temperayre and the ionic

AR, 5 AT TS g LD, SRR o

iegiet @ff coutilg e, A anbiercERBHEINS peF subhRiR vl AB2OLVLP can be

I mune response may vary according to the di sease,

2disiedi %ertm&}@ﬁd@em |cond:i§0m dqscnim d!O‘;Ve tBomatph the
SRRy R P SRR 2o Bhn DB ecA i Eon on e

@i uhES¥ dn@iBerOhattdan bR cBEHIEQ UR cANRbuniPAAETRIthSYd casds WHeteShe

imunity" and the absence of any di Sease synptons.
labiadnedr yacsingais cinsmublga redsicing nthe cintoomb ofigatigensnper ©ibufio is
onsi dered effective if it reduces the nunber,

gg%tﬁollafly or duration ‘of synptons; if it reduces the

nurber e rhdtfdd/btHBlcAmbht & ﬁﬁg#ﬁs% |08 ¥1Tp, 3 W iling of a

or reduces the transm ssion an I nfecti dus- agent .

- Qyannd resitlye on themunface eftho AP285 S Riwithia cysteine residua bh thegatigen,

r self antjgens mgy conpletely, treat ,a di sease, nmay |,
17 98¢ SPbOLipiESIS, fREthestinenel asbarhivg Xk lifker qoBARGAELH SYsicine

ion of an ne res

-tr@s%@ﬁ@ﬂfe's&h%eﬁg@é ct\élﬁﬁ%t?é;t? AR5 RAp @{e hﬁ&??ﬁemggﬁesl% acysteine

exanpl e,

g edhtraducedieither bpinstition ov pluettioniwithirsilie gnitigh,

chenot herapeutic, radiologic, hornonal and ot her

“i-mmunolibdi erefgtsdoembedintent of dhe presentamvention; the cemposition

EBRRSEFE, ot soTEKRE PRRGET ol oo R Bbr b g
desDidiantgdnantigbAie do@Sinknons ofghnit Eidledile, rebpectibelyytway of

30 known, for exanple, that some i nmune responses are

1ibleast appeyplenthondIdre sgleption ofdhy aminaacid Huler wilhhe degieadent on
'R FRBERRES, on TR TRoch I A prb SR SRR oS et B bution,

or glycosylation. In general, flexible amino acid linkers are favored embodiments.

.Examples of amino acid linkers are the hinge region of Immunoglobulins, glycine

serine linkers (GGGGS), (SEQ ID NO: 49), and glycine linkers (G), all further

Contailﬁng a cysteine residue as second attachment site and optionally further glycine




i nappropriate and can cause pathol ogy, such as!7January 2007
pat hol ogi c inflammtion in response to 17 January 2007
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al | ergi es and aut oi nmune @ sease, further described
herein. While not desiring certain specific inmune
responses, the present invention stimulates inmune
rE8IHBs g@l@tf@uawag Ap @rRmpasaf suddvamying peig linkesc goal s. A
further particul ar enbodi nrent of the invention

i ncludes the generation of an i mmune response able to
count erNéérenindl gafinet SGDK BIPSRIWFBWID NOT3U e

response. The nature of the inmune response can be

af f ect dertesypinal @ammak: HXFHTIHRPCH{SERM NQ:Gi)e of

opt 11 1ot Bafhald R B (OB SO P52 g
si gnal | Cagmigg gensad: PKFSTPPGEREGAFIGOG (SEQND NO: 53)

know edge is well known in the art. As such, an i mmine

r es ponJ¥-termnal alycine linkew GEGCGO (SO TBONO: 84X i on of

Wi Fea‘n%%%‘%@sl@%ﬁ%%%ﬁfﬁ#@@%%@?@? e current
R

| nvent i@geraies elycie-1fid lifkdh: WGRREGY (PP NOR 5651 Ng
advantages as a conponent of a pharmaceutical
conposilttesminad glysinsrlpsiee lnkei: GRIKE GGEROBR NQsd)
particularly as a vaccine. Firstly, other carriers

known in the art including BSA keyhole Iinpet 15

hemoc yR&H geptid! 6UCE (SEXPIANOLSH! 6T GROIC-REFRARES Gands for
proteins, cholera toxin, Pseudonbnas aerugl nosa
Rrnidaiony linkers @t thed-tarinixus pf tie peptidd) @r IOGG pt DpNHainsindsiave
use in ,an i.ndividual, din particular human. The
Shovb b Poshlctoisaré ot afoe resheemg be Mseied beween
MBS 4 aci@$ arkd 4 i ‘ﬁ%i& @-! ?%H?; S€s

(for exarrgfle, ‘ch%gg#%éﬁ?%%e[}lgé ,c A .%gﬁt% ’

af or efzeferred eribodinreiBrof theeamine geidiinkehee pelecedemahe group

B3 D R T A

kel ) b B E TR - AR RS DO Bl 12

And kr0-5e(BEQelD avidi P8RS (phav-tafng OBlyitkWerine linkers; (h)

TCGTEROF5ureRhiyt 2 A d-Euoroia, 1 GRAD Ny o4; )

RGBT, (17 Frmnf BB R TPl i 335t

- {n)C-gemirndElytine liakes YSRGS 0G K wiihi0ce aad kﬁd)—Q‘(SE? EZNO: 95);

reater |1 nmune response to the carrier than to

fergringl ghyeinerssring hiskess;r(@h6@asS H GGGHNEDL(G): with as0-3,

: Rphiok 0 1R gSE f___ﬁ\%z)@gmpcg rier protein may

représent a usef er current carrier

pr ot &i etairEmbRRRRnIPRRParkigsR B} MR deRARREALdo ﬂ%}é a single
able to stinulate an inmmune response agai nst r Pl
#iP9oRd attachmenisits osp singlepeastive atBohmenhsiteltapabldjofasntiatiorivith

He. BREbepmiBOfs hn 6F A1P08 Yk, GTUEE stiielidpespsitivaly.cTnis
ehidtiresARRBBePaid uB$Brm Eﬂlﬂ.‘bﬂg%ﬁ& ass Qahﬁﬁlgfeﬁéécgﬁegﬁﬁ&g aﬁl;@/z@t one,

be taken up by antigen esenting c ere
but typically more than one, preferably more than 10, 20, 40, 80, 120 antigens to the

AP205 VLP. The provision of a singlé second attachment site or a single reactive

. attachment site on the antigen, thus, ensures a single and uniform type of binding and

~association, respectively leading to a very highly ordered and repetitive array. For




17 January 2007 WD 2004/ 007538 PCT/ EP2003/ 0075/7¥muary 2007
stimulate T-cellllelp to induce i mmune response.

WO RMIOPNEBBE haotens, which are normally non i mMEIERZEIHGTST72
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- chhe AP295|
AP e AR o B o e

maybe coupl ed to AP205 t héf eby- generati ng-an i nmrune
response agai nst such haptens. A further advantageous
feature of the invention is that antigens may be 5
peesapit dfithe birdhg mdaésacietied, r@{péﬂﬁ%ly,nis effBdHt By way of a lysine- (as
repefitive arrays that are able to I nduce efficient

i Fhﬁﬁrét Feshpsri st dYSiFing (aha sedond etiechmentsife) irderpetion, it is

Thj ji.ovention.is.particularl

T £ ooy i BB R BB on, oy one
neystsintsrebidie pérphayin) hdéadeit itetRPaNs Gbteinéadehdudas afmally or
particul arly against self-antigens, by increasing the
dagi-sdiurily prosentpen ithe vetigens af caphble aof biysling end exsspsiating,

NG, G g AP o B AR v

Ashgpériistlyat i on Thereof, and Methods of Treatment 15
The invention provides vaccine .corrgaosi tions which
maybe Gbeeysteine rpsiduamesenipn thanntigen bastte bedatits raglucidstatede seact

i R BBl P i el K s mppmipp o

di SPAGiAE r@idue o b iHRESullfydi Prti 'ta-be!d%af?eibg% In the instance

enbodi ment, the invention provides vaccines

- pwhere the eysteii residifede fuinctinn: adiseoad estachmeat sifie dhein povjéizal form,

R ol i B, 57 8 o pE Al ide rdge with

-V hes _,Iﬂ&%yg& i nfections of viral
' e?%g]?rgg’yrr‘g%%ﬁpgs I RV, ?%Pf)ﬁg#zqgﬁ&?—ler pes, viral

hapadhinidns of fesméen toBhe AP20H MLP, byvidisyd a howepbifiitctiomsl cross-
etc.: or infections of bacteri al

les, chick . etc.
sy g%@f@ﬂé fo the mré%d fessrihed ahoperadlaws spupling pf thielantigen to the

%f%(? 5| ‘g’f,P itilmxg&'feh%‘cfasﬂonf)@ﬁﬁ%g#gthﬁ%%cﬁtgilfdél:’?gg%e g’nl{l%gn f3he AP205

rypanosom asi s,

t he i nvention provides vaccines for t

- LVLE heviwdei iithéds vatiERgRihe ahisgen ihoRtienkell b BB APRGS VLE using the
e

enbodj, ment

- praahasiionige EDGy and NEIS: TFhe entigenou atigen determinapt mapalye be first

SHRENSE  MSA  L A 2RE S e, o

- \attigk 6Saritiyn B&teERAEHGEr dPrdit@Rdh iﬁ;le{:%irécw R&$ 1ifth be coupled to

cancer: I%Eghonas, carci normas, sarconas, nel anonas,
ras tfolkowse ridted isepamationf aftthe iemcesn tthiolation reagent, the

t R b R ro Bl RADEB S 1inkAP L

1]
are 1 nportant conponents In a

Rﬁgrhggs a®Q stEi?? rhfbvi @%gétfﬁ Gnd

C reactions.

. Ithedfmedisylagiog @t lerComan éh@ il 56t AGT LBRORAUAR I5Wads Fatcine

25

30

residues, to which the thiolated antigen or antigen determinant can react, such as

- described above. Optionally, low amounts of a reducing agent are included in the

reaction mixture. In other methods, the antigen is attached to the AP205 VLP using a
homo-bifunctional cross-linker such as glutaraldehyde, DSG, BM[PEO}, BS®, (Pierce
Chemical Company, Rockford, IL, USA) or other known homo-bifunctional cross-
linkers whith functional groups reactive towards amine groups or carboxyl groups of
the AP205 VLP.. | | |




cells bind IgE antibodies on. dleir surface anh January2007
kci ea, se histam nes and other nediators of allergic

WO 2094/06138% upon bi ndi ng of specific antigen t@CERP200§07572
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nmol ecul es bound on the né&t cell surface. Inhibiting
production of IgE antibodies, therefore, is a

Shoul e R5tEE B pdiBsHs hecmEmboraises Heerniiebesi to e
I _ Al

R AL e

r esigen seant{gn deigmainint ahd shbveqmednt rekoftaywillBth 3PS /L. In one

(19% . H cell sgiecrete I nterferon-gama and ot her.

SR "?H‘l@%ta Blyegmlatad antigen oF patigen deteymisritiercapied withsadium

Dbt e i oXicaborveacht P et B ik ol oD it G

Tadtigemdr dittiEen deiponians with cieldtahdry alidhwieGluttion s groups. The so
sinceTHl . cel s suppress the jnduction of TH2 cells and

\actiyatyd patigen s gatigen determingst issaparated Fomrexgess spding periodate,

RS LSO TR RSP e s vipo
aoftat beasti cs ARZ051VELH subdiio greGéactiBg withaBepreviohdly Btne@ Aldehyde

t hat ,l AP205 VLP induce a TH -type i mmune response.
Thpetiongl grqup Ay theratigen elcandiges deserminant; fov exanipdmas devaiisd by

it h [ | 1 d.1l5
maigh, BT AR 0Bl et B Ao e o Fiieeo, Ca,
aUb Ar el pbEmNiZfion\dHhe Actlidled LAHRAS %nﬂge:ul dbe&%me inant may be

elicited, "protective" 1gG antibodies w
posolakby adivstingahe p ad described f thegfbramentioned psblivatioh The

TP S b SR Pl i ahostuostfiv il S4Ra! Sanhgprty Gadesyhich
ds SlibkE QicBIN resfive®b %}ﬂ EREHioN or &BlykS. All?é}ﬂatfvlaférl, félﬂé&{yg é'aups of

itself, it is likely that the allergen-spe
dhe AB2¢f ¥EP wr ofat lpgstpee ofitla ARA0RVER subundirhayrtgireacted with EDC
Lng TH2 cells specjfic

VB o YRy e bl Rl AR il e vty

Qlvailabie FPtdaLGSH G %%6#9 B?g@fhlt a%ﬁ%tﬁrﬁ% ﬁ%&hﬁa}e @P{éﬁixg'g%ﬁg :%r?the

mast cel |l boundlgE, ere
rictvader muigen lon sntiganrdetoemirent ThegG faniddigdi2ene My be further

B ot ro Pl vt b g
\deftihifint Gith B driicre g@ffﬂyqﬁm%@%;nfgg%&% | Biih EfbeBnine,

nount ai’'n cedar po ouse

- agsulitngrin thedhtredugtiosof aoystehrightlp ifl &detisen ikt Wierminant.

fungus, . i nsect bodi es and insect venom hair, saliva,
ﬁﬁmﬁnﬂ watsnardng mefbedsand grasgrdinkess,guitabbefor bindingan agkigen or

g . | . ON .S PHARMACEUII CAL .
2 ety B araBE VEH Lo B ooy bl sl fhe goupling
Ceuriamy andvVRek tHeUiel G EiinieN] 06t ss- &k And %ﬁ&ﬁ%&ﬂ \é@g&—ﬁnking

O
(1995), the entire contents of 30 which is here
ibERcsiies eance foynd iafHlsroansen, G.7. spBiocdrjxgatnPadinyees, Academic

Fovent i-on provides nethods for preventing and/ or
??%%H}Ht .aﬁ&ﬁ%‘g‘%@%r condi ti ons which are caused or
exac e Ofiad ekthdds of DlidingliB8 YT P ot UkRikdh #1004
2004/ 007538 PCT/ EP2003] 007572 73 p?oolugft%‘se ¥f8lods where the

M.P istbigtg;yﬂeﬁ@ﬁ, -and élammﬁg?a ckpredsg)l as ia. streptasidid-fusion protein, or
ﬁﬂa&ﬂo%g tv{rhsereir?%oﬁ‘tsﬁg anht?ée%s Tind ltl?e {/i%aatrg giotinylated. In this case, the

. antigen may be first bound to streptavidin or avidin by adjusting the ratio of antigen to

streptavidin such that free binding sites are still available for binding of the VLP,
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i nduci ng i munol ogi cal responses in individuals-which
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and/ or attenuate di sease$%or conditions are caused or
exacerbated by "self' gene products. Exanples of 5
such di seases or conditions include graft versus host

dhfhl@hﬁ@ddgﬁnﬁh@mm efelp. aﬂlteenagwdy, allemotponerds mayt h@mytedm s“one

S P S S B SBoor
rtﬁé‘ Ité‘ﬁﬁ%d\)&ﬂ%ﬂeyaﬁﬁﬁ RBP4t b obein @f’&! %kecﬂtb?ﬁ@?EP ot the antigen,

| anmat ory aut oi mmune di seas€s, nyasthenia gravis,
s;x&)t berhiged asphinding rageide dert bisdisg (@Lzﬁmgen to the VLP.Ina preferred

ST R0 P a e i RaB P FapopRd Apchrent s are
@at@efeaqt@%tﬁevgrbohpr&ﬁﬁ& A pégxégcaﬁlh and glgw;o Qb S antibody

arthritis 0SI S, I‘OSIS

a:‘r@nmthemm r(bbiotli Eaedtaadmammum dvel biotite e) mdaﬁtm and its
nar.y, . |n,the ar n COfT'pOSItIO S
drean e(dg ﬁsié%ﬁftd é{l& Pa%tﬁmrﬂnétlﬁ @w earfﬂt%tﬂvs depgine zipper

BJB?}#)G?’E@ h[?j uvant S m\éﬁ%g{&a CES gﬂﬁ{bsggzglcmoxyl

@supr atdl zecHenrical lgwtqmeaq?&a hlmrab;‘ thg acsylfbjfdrjkr)llt@o?p and a chemical

SItJO s of materials suitable for use in
EtPﬁE?tﬂa epmbiatign $hareafns are provided in

nurrerous sources including REM NGTON S PHARVACEUTI CAL

SClI ENCES (Gsol, A, ed., Mack Publishing Co., (1990)).

20 Corimanint Resporgés t he i nvention are said to be

"pharnacol ogi cally acceptable” if _their
adni nilde Bare rorciRe m@eate&pnﬁey iy nplee; lnitisg factor of this

Iml()\é%lg%ed Tc(&)&ﬁ{‘.ﬁ m ni Sﬂg &%égt?cs &)go%ﬁ?]ﬁer a]%[g[ﬁfnl CgP(PHSG may

I nven

efafyesdcording eonthendiseate,. :@cordinl 18 PRinbiplds Radll RAGH &€ thedart. For
deS| red physiological effect). The conpositions of the

ample; an HYWHRE BIFDARSY againgihni mfegtx@:smewme:a eomplstelyoprevent

?éfc’“%%?%ﬁl?é"”%%téﬁééﬁ ol et bR et it g e

ABEEn6E St Hisedke sPhpRIeHowaet, Q%@Lﬂéﬁgﬁhﬁ%fe(%h?%ﬁts may be
The conpositions are, alternatively, adm nistered

|cmi$ effactve if it tqdum\thmmmbey,, severity srieiaton bt]symptoms if it

SERRECER Hoinioér 3F iSRRI 5 ppuaciqr WG 3@9&%&% OB reduces the
%ﬂﬁﬂfdﬁoﬂ Rf Gn, inRIMSHOLREL, %htlﬁ%(llﬁﬁﬁmg "ol %ﬁmcmeﬂ

sol utions and 30 suspensi ons anpl es of non ueous

@Hblxgetstcy self entigenp yagvompletelyoireat p dispast hbeaiteviate syopitoms, or
ablg@gmls suc s olive oil, ,and jnjecgtable

ope ttétlénetaftr TORPHp ntery COtQN AgALpS Bseassyfor example,

A e

phemethtrapatiy, radibloghe; hermomakant ofheninameoiapic 4pproathids &1 order to
}5ﬂb0dl ments of the invention include processes for the
tof the

Furthermore, it may be desired to stimulate different types of immune response

iz

depending on the disease, and according to principles known in the art. Tt is well

known, for example, that some immune responses are more appropriate for a particular

- antigen than other immune responses. Some immune responses are, indeed,

inappropriate and can cause pathology, such as pathologic inflammation in response to




conpositions of the invention and methods of nedidspry 2007
treatnment using these 5 conpositions. It is to be
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and the followi ng detail edtdescription are exenpl ary

and expl anatory only and are intended to provide
further explanation of the invention as clainmed, |n.
adubictipnnallegivnend autoirambns Hiseases furden descaherb hemian Vghilss not

, ' . d h £ nedi :
RSPk i BeSe iy PREb Rlpip mone
1Qshdn8dx 1RAkds HerdHeBOAH PFoMylab@ Eald. ANt faticiize embodiment

caused or exacerbated by "self' gene products . All
pait the inveation nehides theigoneratiosf efrandtmunctresponse ahleto counter the

T G

conposttd icre 8F th MEmBAER§nsd daY B8 bFBétedBYhd Bature of the antigen,
assenbled 1nto kits for use in detection in assays or

i lodtesof intlodsetoni intpsthe ibadyli dageodsisageoregim, aentitiya nefure of the
di seases, .conditi ons ar .di rders. S ki ts accordi
tiens podmeeont o e Siator ot Bl SRl "Sho
Cl&ibkﬂéc%%ﬁs GRIkASFA REAhORE AV subR a8 iBhuhb fesphRY enagBe tailored by
escri e 05

conj ugates or conpositions, including AP2
cthajapgidation afiboth arhkmewn thebrycand esutinedxperninhédalias

respectjvely, directe ai nst such conjugates. .The

ot o oI A0t SR e pnd b theFT {HeraHERG i pressnts
i ] e | e . . _

P60 A8 AN SRS Gl Gtk

hepiisiionds geseratoan enonerespumsd, iand pacticulady as a warcime.

conj ugat es/ conposi tions of the inventign, .on r r

25 phakistve pihe garmjers kuawn 48/ &e cat rm@?‘gn%rB%‘icgﬁ’hﬁnﬁt g‘,“l’et
r f S, i 0N :

BaeliR el $dig SRl WalcimebRb, Botci s, toxin,

UP e o deyuginssa Biotokial ADaidbastsiidlipili thay tenspplepriatetfor use in

arts that other suitable nodifications and

aatnindis dumsandoint ptiovier ledwnann dhe plreraentioned careiges maycigduce

h PN, di ,
305 4856 SRl AR B, EBf B (P B
RRaCKIP BIA)CTIRAorckaioAed S aRgbded tiden@eatjuvants

invention in_ detail, the sane, . be nore clearly
uswghpseaapletoFrevstle sdiweat, nowchrsidestd ipnnpsoprintetanesg inhumans.

2007 WD 2004/ 007538, PCT/ EP20034007572 .75 | es,
L e e e e e R
| ok Rl TAbleed 198hY FRBGxAT Qa,n of reg' BicRpdedgdil BRt latdTecbhBGnly
of the invention. 5 EXAMPLES MPLE 17 d oni ng of
t ¢neotieRl (Guaxafple; bioterid pii, tgotThia ADNAcferAPABSroloMs). As

Peuchan \%E l\lgﬁaa%fpggsseses%gehdlewl;erl 8Pfart -\Agcis%utl)glﬁnmunity to these carriers,

~such that immunization with an antigen-carrier conjugate will induce a relatively

greater immune response fo the carrier than to the novel antigen. For these reasons,

~ individually or as a whole, the use of AP205 as a carrier protein may represent a useful

* improvement over current cartier proteins. An AP205-DerP1 conjugate composition is

" able to stimulate an immune response against DerP1 without the use of complete
Freund’s adjuvant and without evidence of pathologic immune responses.
In the use of AP205 as a carrier protein, it is possible that AP205-antigen

' antigens conjugated to AP205 can be taken up by antigen presenting cells and thereby




fragnents generated from phage AP205 RNA by usthijrgery 2007
reverse transcription-PCR technique and cloning in

WO gQod/0eBdder ci al plasm d pCR 4-TOPO for sequemSITHy2003/007572
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Reverse transcription techhiques are well known to

those of ordinary skill in the relevant art. The
fisEmblatd AGERAL ]{E}ﬁﬂ!&f 7
cont ai ned 269 R%&%E% Teot | E%S‘B%%?:Pé%r_np%ﬁ% quharenonnaug
S @qu Qnmen'agedl(:?ﬁlayl be tmplddde 4 PEOSIhegbf gendrdtinghah hstnuddrelponse
term a%no acids of the CP. The second fragnent,

c GRHEY ﬁB‘EP teasni d p205- 262, contai ned 364

nucl eo

DG 1 oL St 9ildcBhe BOLAO oF the St B el anlids Wby be

s grpsented o the sptfasnofch VBB hﬁﬁgﬂm repetiiig@thydthat ¥@-a6led@0 induce
I%:%F’F:n order to fuse both 20 fragnents from

P

T S0pBRG respenseh BoyRh @@@mﬁhown“&cﬂh ihelp) Ehistfeatwe of the
S RGEs p r pl.44 containing the
I\Ic%g';é SI te F@“@?ﬁ?ﬁ%@ %SITSI agm d pQbl85, o? pl. 45

cont ai Thegreséret indeatioss thiue pfovides nmetiods forth@rdkims e éfftfdhcy of
ream prinmer p,1.46 containing the

| 0, and a down &u,
HN?R?MaPP’é»stHa}T o5k apainstyselEantigens, ( by dgmasingnthe degree of

o TARERR ot PR el B SRl Sl T, e g of o

| Entiden tothe ARPDSARLR' - AATCTAGAATTTTCTGCGCACCCATCCCGG 3!
(SEQ I DNO 60) pl.46 5 -AAAAGC TTA AGC AGT AGT ATC
AGA CGA TAC G 3" (SEQID NO 61) 30 Two addi ti onal

PeLREaof yaindniah! RdpRlstedSn Therthl o elifgsof Trgmont

at the ', end, of the fragnment contained in plasmd
p205- 2 WE?I@OH%B’K{%VW FeIPasHions Whiphary be uwdtfw@revenhng

T T T M———

cmwthodsnor pesventing @l aftRting Sideadds or conditions in md1v1duals
5' - GAGTGATCCAACTCGIT TTATCAACTACATTT- TOAGCAAGTCTG
(SEQ |1 ewo esbydiggeqt, #w; invention provides vaccines for the preventlon of

(TR e B TR o PR kel Rl sy soch s

f mage Mdnkes 'cdw) 96€ cat, fh@rse,éélg &tb.r %ccﬁéﬁﬂ?ﬁé d ed to treat
generated wth priners pl pl. 48 and tenp

piabestiomssof virad etzgl@gb mphf asaI@Pﬂb nnﬂumza, Jmpesavizal hapahm Epstein

PparlHoRoE Vil oiBlie ducoli ohBER P, obicrdaiecnsattncteril

- I &didgyOduch @s %EﬁtﬁSmQVﬁlbé@ﬂoégp a%@sétg 5 frﬁfﬁﬁ d‘lgeof pyasitic

primer conbination pl.45

-, etitngy speloaswoatari, tlwmo‘smmasgdmiﬂaaﬁam, E’EEomemhs,Qﬁﬁeblasm,

vve‘tre di gested with Xbal or Ncol respectively, and
Hi*rdl 1, and cloned with the sane restriction sites

into FIQ%&%&F embodiment, the invention provides vaccines for the prevention and
{reatment of cancer in a wide range of species, particularly mammalian species such as
human, monkey, cow, dog, cat, horse, pig, ete. Vaccines may be designed to treat all
types of cancer: lymphomas, carcinomas, sarconias, melanomas, etc.

In another embodiment of the invention, conjugates, compositions and methods
of the invention may be used in the design of vaccines for the treatment of allergies,

Antibodies of the IgE isotype are important components in allergic reactions, Mast




pQb185 respectively, two pGEM derived expressi bplanuary 2007

vectors under the control ofE.coli tryptophan operon

WOR0M4618% . 15 Two pl asni ds were obtai ned, pARXSZERG03/007572
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(SEQ I D NO. 2) containing t"he gene coding for wt AP205
CP (SEQ ID NO 1) in pQbl0, and pAP281-32 (SEQ I D NO
A)ocliF% i 88 § Bhes Aol isiors of
4 )oclisand %Pr?hﬂgo&é%ﬂtﬁéﬁ e@dcd Qu&ﬁ%ﬂ.-&%‘%t%%tlﬁﬁcb a%@olg%xﬁgmors of

125 enco [

g for the nutein wt mutation ProS
hallengiy responzeinoe. bandicg efspeeific entigen $irthe (EE MGlec8les bound on the

D SR B B Bl s a o T Do, ZUTHoESs G Progiising
URsE198 Protéct BSind HHefRd0 nngé st §8n0s atﬁ\mga &ifd T
Xba ?{e, an B a

Si contains the putative oridin
r ihblpsoee respbragi Acheiier eslbfesponesscanbe dividedinto tyBAA(Ty1) and type

ro S0l T B es T nats (RoMga s Lo Totan dR3EH2E6 (1997).

T e

apmiducdd bn Te@reells i @44atvdﬂclvvdrihec‘fﬁ]33éermﬁlte prodriILnyIgEa ngli;lhmany
i ncubat e 30 at 37 C for 16-2 wi t hout shaki ng, e
p PSR ﬁéﬁ%@ﬁmﬁ%ﬁa&‘f&fqpmeéa 0? ‘Tid 0andn Tad gegronses] 1s grutually

3 . PSS Y .
xRt MhoeTRECHR Hofect et b T ol Bce versp. Thus
J antigenyth2GfFger WMo 100sthas: sRﬁi_ﬂtaE&ﬁﬁ@%ﬁ@ﬁZj@ﬁ?e development of
resul ting secaond inoculumwas _diluted 1:50 i n_ZTéfy

n&dfmwo%ﬁﬁﬁ%hﬁn?@hepwmf@w&%w&a@e@hﬁm@ dlae present

i i G i ght .
o5, 05k PE B B8 3L o e Rl My g e
f prazessesadf thé¥entfonBAPPYS VLPS adnl tRlebdrated eﬁmagg% alRF#APand

VLP Solutions and_ buffers: 1. Lysis buffer
Thied-friommypnigatipny Bye ®yike conplingef the altergandn XIRADS AP, 2 Tyl

' . . . . d
LT N
Tpiodudtich of B antfbodel WhdhMafe fieAiCeadind %gl%%/bm%ed.“sime

PEG 40% (w v) pol )t/)et hyl engl ycol 6000 in .
the allergen is presented by VILPs which are recognized by a different set of helper T

cells than the allergen itself, it 1s likely that the allergen-specific IgG antibodies will be

. induced even in allergic individuals harboring pre-existing T2 cells specific for the -
allergen. The presence of high concentrations of IgG antibodies may pre{rent binding
of allergens to mast cell bound;IgE, thereby inhibiting the release of histamine, Thus,

_presence of IgG antibodies magr protect from IgE mediated allergic reactions. Typical
substances causing allergies include but are not limited to: pollens (e.g: grass, ragweed,

- birch or mountain cedar pollens), house dust, mites, mammalian epidermal allergens
and animal danders, mold and fungus, insect bodies and insect venom, hair, saliva,
serum, feathers, food or drugs (e.g., penicillin) See Shough, H. ez al,, REMINGTON’S

- PHARMACEUTICAL SCIENCES, 19th edition, (Chap. 82), Mack Publishing

Company, Mack Publishing Group, Easton, Pennsylvania (1995), the entire contents of

- which is hereby incorporated by reference, .

In specific embodiments, the invention provides methods for preventing and/or.

attenuating diseases or conditions which are caused or exacerbated by "self" gene




Lysis: 20 Frozen cells were resuspended in | ys}&January 2007
buffer at 2 mlg cells. The m xture was soni cated

WORRG0BI8 kH five tines fori S seconds, w th i rRGEVERIPES0HTS572
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Imn to cool the solutioMon ice. The |lysate was then
centrifuged for 20 mnutes at 12 000 rpm using a
gﬁédlﬁiﬁg. o QhRbr :;E;\?&’ibdﬁ{:tlfa}s-), iE ?seﬁeaﬂgi Eiifst 9fide® Mol OB related

escri bed bel ow were a performed usi ng the sane

Jeottodjments; éipt inpérttion piayides metheds foF elusingdmmanelegicakigsponses

AR b I AR AR
SHRSLRAF B s atd18udet %ﬁé}?&c%ﬁ,‘te%‘?f Wl BGlelpRitacSE Lamples of

pool ed. Anmoni um sul phate preci ation can _be further
ekl diseaspsior Egnditi®s Snclade. grafk wersud hass tlissaseJgEamediated allergic

concentration of ni,um sul phate at whic P205 V .
oo (aapH bR Pl BopiLAIock SLBS: sTRtomcs Grahes fssates Bjersic

|5 %@ﬁéqggghebm‘a ﬁﬁfémiﬁt@g% ,igbz%gea\#_ﬁymﬁﬁphom (NHL),

3
sul'phate concentration at whi
obrantd disdase; éhflanpmaardy pitbmtrasnd disessel anyastieniagrivis Ap@esic lupus

Sedpepobint SLhagabmohopeiibl Aids SoBRSelPopdh o)
Bkt Bati el A IS S e bipgercpaty

B D) FicomamddyrthritE datetas sholtipleatierosisf oneopoivsispod Adxbeimer's
supernatants was | oaded on a Sepharose 4B colum (2.8
Aisegseem) , and eluted with NET buffer, at 4 5

m / hou i agl.i . .

pr eci it PR bk ARerb@y RS ida W iy Sl Comlilions
Softiw iftvdriitn atdieinfiniseicd G ngiviival) dley 2 b h &JobdsiGbn which
and Western Blot with an antiserum specific for AP205
\roptaintsasalisy dullers, sdivgants, oom pier shbsiancen wWhivhe arg) desizaple for
i.sol at.ed.,b entrifugation. was..r lLubi | i zed i :
TR EhSE o H oG Rl b AR T pBRR Pkl shlelior wee i
GHdpariBh E:hﬁ%a%:%ut?caﬂ&dngﬂ(fsft@ﬁé h&?)roﬁ&@ﬁfn' o8 'sBurces including
anal ysed 10 by SDS-PAGE, and fractions 44-50 were
REMNET@NS PIREMACEUTIOALD SEENFES 40eql, Wi, tad., Maelo dublishing Co.,
sgi%fte at 60% saturation. The pellet isolated by

‘fugation was r.esolubilized in NET buffer, and

puri f i&ﬂnﬁﬂgitﬂaﬁ%ﬁﬁéfﬁﬁﬁi(ﬁﬁr@ﬂi&tﬁm&e ¢ gha?modtdgiédlly acceptable” if

eluted at™ 3 m/hour/fraction. The .fr'act.l ons” wer e
aheit yeslednistyat SRS cRAGE. tolerated ityne 2eipicdy indivisiugb| | Buthey, the

e ibat SRR i aen vl e il s M P heianly gfftive

i "ot ,a i : i The
R ¢ S Gt et PRIGCANRIEI IRl . 703 1
NET bUFHeasompmsilions aflithd pocsetinigversmangebhadmingstel by various
col uim as above, eluted in the same,manner,. Fracti ?rﬂ’ﬁsion

viagthodsdenompy i dhe, gri.dmswilhnprmatly e sigreddby ipjepieon,

S AR B AL o

Gt bitdrigielygnadvaBiskbed Gs@dmilctladpd intravesdely, tememutsally,

‘obtained protein solution was extensively dialyzed

transdermally or subcutaneously. Components of compositions for administration
include sterile aqueous (e.g., physiological saline) or non-aqueous solutions and
suspensions, Examples of non-aqueous solvents are propylene glycol, polyethylene

glycol, vegetable oils such as olive oil, and injectable organic esters such as ethyl




agai nst water. About 10 ng of purified proteinlp&auary 2007
gram of cells could be isolated. Purification of AP

WO20B/0B8 coul d be shown, which was anal ysed RGI/BRE3/007572
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PAGE and Western-blotting4 Fractions of reconbi nant
AP205 VLP of the first Sepharose 4B chromat ography

[ aa!|8n _J--;‘l aa,I -_f,", ‘ an t h r - g
SR etk 3oaRl Do 8 b TSR0 8 ol s romesbily e

Sinhy®e-aatigén ybdorptdn, PAGE run under reducing conditions
as well as by Wstern blotting with an anti-serum

speci f@@cxrebodipes afithe japatiop insiusieprocessesier Haproduction of the

RS o e QRfehifh by BefloRT o ORoRft REERRH, By Heoe

| obrpositibnB]t is ﬁlb@unde;rﬁo@dlmmﬂﬁ&&r@@ih% %@eﬁl deAbiston and the
phage particles, while an EM. picture of self

dolewing dataijed desenimiongte exemplasy sndrexplapziosy opbRndsarsinsnged to

in Fl B...For .th ak f sinpl.icity, the term
‘Blolietuthe ity 5 AR i eon i Bkt y ) 10% hnuary
2007 THEIEHEALOOcen tEhhoIbERE LthG Rhfbbdimel®s of hPaRention are

VLP", as used within the Exanple Section, refers to a

viraw tq mriogduned medieal tsatmeat B ¢anpetanglialicrgies] and for methods of
i i n_Exanpl e..2_and. d,of j
SRR SR clehoos Birfionf NGB 8GR0 O FRonRU BT gone

dukts .5 EXAMPLE 3: Coupling of Derpl.2 and Fl ag
eptide Antigen to AP205 VLP, and | munization of

M ce vl pates prd putibisptiond acferse foekerein arPe@sessly Bacbpotated by

Coupl in f. Detp |.2 peptide and Flag peptide to
F%‘%Eeﬁﬁ? ﬂ’atﬁ?u'ﬂﬁ?g@ VLP The peptide Derpl.2 (sequence:
CQ YPPNANKI REALAQTHSA "Der p 1 pl171; as 117-137 (SEQ
ID NO 64)) and Fl ag (sequence: CGGDYKDDDDK (SEQ 1D
NO 6%ijs were chenically synthesized according to

art-kno nmet hods. AP205 VLP,  expressed and, purjfied
e 08 el e dBente 1B sompedtions i (e Yo By FisH Ay be

HBHASOIS0 TR e SABES  dnrir
detectiori pftliseases)fcodiighsrbr @detdersniSneld kit aecoBlingl ftotitk present
assay), with 2.85 nM SMPH (Pierce), for 30 mnutes at

LBRTIOR S¥ CQIRHES 2tAaast onpfonagies CORRIIASQNG o8 magg el ip abpve-

BeRuibt Jofiguboler BapRtie indfihd A30F tolhtled nid tnifithe
infaleoudesBid aivilsidies krespeciDMBOdiréted sgivst bud dbgiagitieﬂ Mhé&its of
was, | eft to proceed fior 2 hours at 15C, an

t he
- theavensionmaytaptienally fisghes gomprisent kgstone addjapind conainer which

_ | d . . . . d
PR Ao A5 58 e ol rors o
fparticleg] oué@r Mbreatirjutesitompbiiavmdof Rl iBRHAbH, NéheObr more
the antigen to an AP205 subunit assessed by SDS- PAGE

phamageutiely acospiebls samiersaricaeipienissonecat more duiersAingod more
%%o gi}ﬂs, one or more nucleic acid molecules, and the like,

It will be understood by one of ordinary skill in the relevant arts that other

suitable modifications and adaptations to the methods and applications described

herein are readily apparent and may be made without departing from the scope of the

© - invention or any embodiment thereof. Having now described the present invention in

detail, the same will be more clearly understood by reference to the following




25 The result of the coupling reaction of DerplAlaugry 2007

AP205 VLP is shown in FIG 2. The nononer subunit of

WO AMARYB75%M P has a nol ecul ar wei ght of 14 kDa. RIGEP2003/007572
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- confained in p205-262, and p1.48, annealing at the 3’ end of the fragment contained in

[ ne, response gnd_|
 pinleqlicies Mesiren cbdie R

derivati zation of AP205 VI’ with the cross-1inker,
dimers, trinmers, tetramers, pentaners and hexaners
produced.hy cross-|inkin re detected i n,K SDS- PA in
e PO faneiuRed iero Tt B SRepoRe L DUAPEOR S8l it Jot
] t SDS- P s of the coupling reaction

f)i %%%@B%/_ R ﬂ:\a}%%&tnz Der pl. 2 peptide. The

sanpl es were run under reducing conditions on a 16%
Tris-glycine gel. Lane 1 is the protein marker, with
correspondi ng nol ecul ar 17 January 2007 WO

20041007538 PCT/ EP2003/ O]@%ggﬁ) wei ghts indicated on
the left border of the gel; z:ll-"r?g}OZ, derivatized (3
capsid protein; lane 3, the supernatant of the
coupling.reaction of Q Fcappig protein to the Derpl.2
peptide; lane 4, the pellet of the coupling reaction

of Q3 capsid pldenihg of thet AR5 qnt Proteipgetei de; | ane

5, derivatized AP205 VLP; |ane 6, the supernatant of
the coupling 5 reaction of AP205 VLP to the Derpl.?2

pepti gge DM of APTS Btk [pRdteiRl (CP QvdsOA4ReMBIEd FFoRR o SPNA
of AP205 VLP to the Derpl.2 peptide. Coupling products

- dogmentp gantiratgd fiom pliage AR5 RINA bf uding 2, re@rsedramsctiption-PCR

PR e B SR BRSO B B e
SO in g g dE20 i Bl ot i
pelptantiertc Qlip| first fragmentpobitained PG \125-46) yartaina 269

SuSiep et o lcotidesroing dorse At 24 N-

SR Sp R S LRI T SRl et coflallel b lebnfl 560,

contfiéd 86micieaided @idingfer Rginb AeidSEPVES 106 0Riahd af additional 162

descri bed under A for_the coupling to AP205 VLP. Each

- mpeleotides dowpstrepmenf thy €4 saqverceof vaccine diluted in PBS

a1 bS5 S ARBLLAL ey BRGS0

fragmpetp Fofieplueiiids PRES2464hd 208268k Sf Rl CPakqlenct.

peptide. The Der p | _peptide "Der

: ep er p | p52" was |
QSUpptEAm primexp véd eegiiringthedioagsitefor @lnm%g dnfp plasmidpQid 85,

bR o PRl R BBl BB SRR o vmgeam

E gﬁmkqlamcom!talaﬁiag (WA regliekbraste WeRaRed gedégﬁﬁ@ﬂ sétfdrlRe of

serially -diluted nouse sera. Bound antibodi'es were
tharesridibndnzyme hadarlingdyal | y | abel ed anti- rouse 1gG

SdiiAor AREEATGACA LT AN CRAEEG A ELCERER QO Ol 59
tzgsg.ed (data not shown). The results are shown in FIG

- pld5 5°-AATCTAGAATTTTCTGCGCACCCATCCCGG-3’ (SEQ ID NO: 60)

pld6 5-AAAAGC TTA AGC AGT AGT ATC AGA CGA TAC G-3’ (SEQID
NO: 61)
Two additional primers, pl.47, annealing at the 5’ end of the fragment

plasmid p205-246 were used to amplify the fragments in the first PCR. Primers p1.47




FIG 3 shows an ELISA analysis of the |1gG ant i bolhoery 2007
specific for "Derp 1.2" in sera of mce inmmunized

WO 2¢Mi0pE88 t he Derpl . 2 peptide coupl ed to AP20FPCIEP28(3/007572
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‘ol 1 gonucl eoti des PI'-129 and
esbatprotpiBecquadosBoere vuéied@mmmsﬂqum@ PAP2§3-5&ooniagns 49

kol gorteaghek e A%q rBRpRle 8 Ao Rrgm ol gpetgite and

El—lgl an %Zanjélﬁaérﬂég%nl%ig?g%%%?@%ﬁgﬁ%% pl asmsd

- (pSP-Fc*-C1) containiing a nodi fied version of the

Q3 capsid protein respedtively. Total IgGtiters, as
well as 1gG subtype titers were determ ned. No

antl dies s CIfIC f or 2 could be detected in
éﬂ?ecoﬁlgﬁ C?é}dge Tanal ysed for each of the
lpg% lshwgﬁf?mm;{wpw@rﬁm@m@qmmwmmTe 3’

d 3, subtypes typical of a Thl inmune response are
|(EEQdEéNOa62)t he | g&a 17 January 2007 WD 2004/ 007538

Rl T e aRAt cTad st e AR S A REAcTe s
[(SE -y®s obtained with the peptide coupled to
tgot%qgﬁgg g%ntl bodi es specific for the carrier were

al so medbeifiest two PCRSfactims, tvive fregmente wayegenerbled Thr first
RSB Sesy e Y DBl KDL A R SR PUASERA6: e
JIURNE gﬁxgﬂl]l w@%gﬂ&%a%ﬁ rinfbr 1d43f arldD1260arkREMBAHE p205-262.

amno a r sequen ontal ning a cysteine
Bash flagménds avere geedas femplatdmefm thakecond BCRrgaction, \As@hce—o’-verlap

ERESHP RS e CMAROR) Bl S aiié'e? ﬁlﬁx P 46 The

SRR Sl 9 PR AAEHE . o P Moo

Irespoetivdy, andlHiRAlL and elonediivith plha:animsmum meesvms pr10 or

introduced with the _anneal ed oljigonucleotides PH37

m%lﬁ#mnmp gtwcrﬁééﬁemexmemcaﬁor%% 1dhg control of E.coli

n|n steine flanked by several _
SW)?{:O% Bm Ot %e cl eavage site and the constant

Bsr@tfds W&ﬁa Méﬁ baG83NES (IR B] NUSZJ) o@ﬁtanﬁﬁg ihegme coding
pSec ti’% éEnVI t&}@qen Cat.
doyyet tA204 €R (BER I aHdnzﬁthliOn and DAPa&IﬁIZu(@EQe@ NO: 4)

ohiig P Sy G SRSt R0 Ry IS B kB

%ﬁ@u&m&—ﬁm Hdlv thd !tmﬁﬁ(ic:ld' sbg@heéi ofSEG IDIROAR BRRDEES

|l eading to

human 1 gd@ const ant r"egi on (for details of the hu

| gd@ sequence see the sequence of the final construct
pCep- Xa- Fc* (FI G 4A-4 Xqﬂﬁqgfsultlng construct was
named pSec- FL- EK- Fc*. Frc%mt is plasmid the |inker

regi on amgkpirésidiamhPhgfitation of Retombinaat AP26S V)P Nhe
I, Pnme | digestion

A. Expression of recombinant AP205 VLP

 E.coli IM109 was transformed with plasmid pAP283-58. 5 ml of LB liquid
medium with 20 ug/ml ampicillin were inoculated with a single colony, and incubated

at 37 °C for 16-24 h without shaking,
The prepared inoculum was diluted 1:100 in 100-300 ml of LB medium,

containing 20 pug/ml ampieillin and incubated at 37 °C overnight without shaking. The




30 and cloned into pCep-MCS digested with Nhe 17 Jpgpary 2007
Pme | leading to construct pCep- FL-EK-Fc*. Thus a

WO 29¢/007838 vect or, was created where the |inkePCIERIROGHORTST2
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AG) .

and the protease cleavag® site, which are |ocated
between the Nne | and Hnd Il sites, can 17 January
2007 WD 2004/007538 PCT/ EP2003/ 007572 82 easi )ﬁéw?
sssolinggeerndindrubimnwal dlptes i Yo dd ewediymsconfaiping $e /o glucose

ener at | on .of, e fusio '

R b P €5 nele R AR P31 R 7 PR Bt GE) ey, Gele e
LRGestEABY bnttfhgaliqpanddivzeh bedPe.er ninal Iy flanked with
am no aci ds GGGGCG (SEQ ID NO 55) was introduced

with the anneal ed ol i gonucl oti des PH35 and PH36and t he

ent ey oki nase site.t rmnally wth GGGECG

EQ ?Bnﬁff 1@@%9@?1&4&%{1&2%%?‘\/“ th the anneal ed
abhfRns ehEpifdes PH39 and PHA0 | eading to the
constructs pCep-Xa-Fc* (FIG 4A, nucl eotide sequence

ds sefLysisbuffer n SEQ ID NO 103, anino acid sequence

ap, “noordhrrscitER e BB A o) 1D o

105, 3fioAR106 A1 PRBYRNS hig®gals gk forth in SEQ 1D NO
106) respectively. The construct pCep- SP-EK-Fc* (FI G

4AC, , mlnucl eoti de sequence as set forth in SEQ ID NO
07, MO aci d sequence as set forth in SEQ ID NO
8) h in addition contains a eukaryotic signal

Pept | deyipand fisiGiah ot hbepe fragnent 1 gation of
-Fc* dige

pCep- sted Kpn U Bam H, the anneal ed

3l i goBF¢ NEIhd PH42 -and t he anneal ed ol i gos PH43 and
PH44. 1 . Lar le productian of, fusion proteins:
For th%gmiﬂggsg'g@féﬁgrso‘ﬂ%&&n%h ' di fferent fusion
prot eiyg A3 4HNA cells (Invitrogen) were transfected
with the different pCep expression plasnmds with

l4, pof &BGni ne 2000 reagent (lnvitrogen Corporation;

Car | sabad, ) according .t h manuf acturer's
reconr@%%éW?‘gmoﬁfﬁ‘y&Bglﬁgﬂ&@PB P’regﬁg.f ection the cells
were split at a 1 to ' 3 ratio under puromnycin

selection (1 g/mM) in DVEM suppl enrented with 10 % FCS.
Theisr esi stant cells were then expanded in selective

medi um For the harvesting of ,the _ fusi pr of.ei ns .t he
resis tlﬁﬂgenﬁllﬁ-wswgﬁu&@éﬁg m@ySés %@gé&f gx%geﬁs. Ifﬁe mixture was

RAHER IR 27 KRR ip kL RoobE b Grfae & (IR o gl the

. apHitidh 0BG/ Thi Iyeste WashhemedrGifpid fm 20 adnlstes 4t 32 00%rpm, using a

pl ates. The tissue culture supernatant_ were harvested

&3dr6:38 notor a(Fpaydorindhe spntsifzation tsteps deseriofEplons divers all

3P B ol Sl R L

14950 QPniRY 1RIeBs wald welsed 1oy With Bifs Huffef, Usiep benfiRizationsthe

were purified by affinity chromatography using
prperaatantd of §peHysavsadarash Bagttonsrogranoeedir maci a Bi ot ech

B St antum-sulphate precipitation can be further used to purify AP205 VL.

~In a first step, a concentration of ammonium-sulphate at which AP205 VLP does not

precipitate is chosen. The resulting pellet is discarded. In the next step, an ammonium
-sulphate concentration at which AP205 VLP quantitatively precipitates is selected, and
AP205 VLP is isolated from the pellet of this precipitation step by cenirifugation (14

. 000 rpm, for 20 min). The obtained pellet is solubilised in NET buffer.




chr omat ogr aphy col urms were packed with 1-3 m pfagpay 007
A resin and the tissue 17 January 2007 WO 2004/007538
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the reconbi nant proteins Were applied to the col um
with a peristaltic punp at a flowrate of 0.5-1.5
m/mn. The colum was then washed wth 20-50 ml PBS.

- Dependi ng on the fusion protein the protease cl eavage

"@ﬁr nﬁ?r%tr%rhg‘ed on the colum or the protein was el uted

esc bel ow. Reconbi nant 5 fusion proteins were

el uted W t Tl edpsideprelein BOaP Rt Sodkd HipkrambisSwad loaded on a
suppl enented wth 150 nM NaC ‘and the fractions

ajose ng41?e W@llpm@)t@isnX/\&OeClp&zom chutetl woithn OFRE rtarflisy at 4

oV BtedeBt il Bt HAfore bpGsRER atdirerip Bl gith gromonim
r REsHAR ROV dattvhiih, PhefRitdes (ERGEyzeHby SNS-PACH m):stem
10 El uted reconbi nant fusi oné&r ot ei ns cont ai ning the

dlobwiskian agtisexumkgpeeifie uraR205 Hecqabpretem Eir aupratspwaglon The

RSt SRR et e S SndEraties St ondg on o

t$phhidsé W cali@beR B XVEScm ), SHRY Fh ﬁl’/hﬂﬁ%ﬁ&ﬂ.af‘ﬂaéﬁbn&\%fé analysed

protein A. The enterokinase was then renoved wth
Ere mﬁyPAs()?E,t md framom A4dnweerqoblected, (pmplﬁaaﬁdqhadplte{m) with
accor di ng uf act :ﬂlers rec ndat

WP%\‘HWS ﬁt é(?/ﬁtsé 108, 4 14 PR I‘ﬁgls fbg(ﬁegm tion was
G%ﬁ)lutﬁh%&‘ﬁﬁ%“ﬁ b&i?er"‘ﬁf Z[i}ﬂﬂ%&%ﬁg Sé?enovtaqpf(ﬂﬂt g{% gg& z;?f‘cm),

prot ease factor Xa cl eavage an
adated ki Iwl/hanriffaction Thé fattionewerse analysedibe SDELP AGE. Fringions 23-

e ol vl e BEm .l
?do?g%cgtég cﬁ;oﬂl L 99 Wi QKRS AMatd oLG %% Fntga(elomg 13.3%. The

usi on protelns were concen

\elletiboleted berentrifupgtion ab tesolabilizbd 1 NPObaffen aidloaliédati the

Bedf ord, MA), quantitated by UV spectrophotonetrie and

838 figlmn %So@lm"fenglu\?eéd@tt?% prIMe magner4/Aragiions were
A0 BE 4134 PARIK FEGRL 4 vl SRS BHE BisiTitfg vin

anemadiomsulpRatefat ﬁaﬁﬁ&ﬁmp&ﬁ@%%@% HetisotuteEBiHRAEFugtion was
shown fromthe BamH site onwards and different

frespduhilizedoinavaieonpd Hisoskiainedbprotein splatienl wae q&t@n%%elr Q@iyzed

e w2 0 R orBub e i o BB A0 5B e
. IPeificiforsT AP 20FVERAIEIIMR shéws,Vaieh wistiklyBa @@D#AGE and

site onwards and different features are shown above
tWesternzheiting. dtraetiogs of cecopdizant APRGS VIPsofthe fiBE@epBaroseDiB

o ety 5o at e BS Shalpi o AL Siowen i colabe

$hbWn o the§REF-Sdined SDSITA GRS
January 2007 WO 2004/ 007538 S Erpdgg%’%%%@c’ém]“zwena“y

Western blotting with an anti~serum specific for AP205 VLP coat protein,

Examination of the virus-like particles in Electron microscopy showed that they

were identical to the phage particles (FIG. 1A and 1 B).

FIG. 1A shows anEM picture of AP205 phage particles, while an EM picture

- of self assembled particles of recombinant AP205 VLP is shown in FIG. 1 B.

For the sake of simplicity, the term ,,AP205 virus-like particle” and the term
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sequence (SEQ ID NO 1077and SEQ ID NG 108). The
signal peptide sequence which is cleaved of by the
signal_ pepti das sho i n_bal d. The .arrow_i.ndi .
N e e it i gt Sriepniatas 1 R Reg LR
H 5t daf" oteins
dehsi] SaTbRtnAlS Ml Il 2 i 0kpei duokip
havieemsamino anid sEguants sppepfortitin SEQRESNELI.n t o AP205 VLP
A. Coning of nouse Resistin: Total RNA was isol ated
from 60 ng nouse adi pose tissue using a Q agen RNeasy
kit according to the manufacturer's reconmendati on.
The RNA was eluted in 15 40 pl H20 This total RNA
was than used for the rgyangergnanscription with an
oligo dT primer using the ThernoScri ptm RT- PCR System
(1 nviCompljng of Pepyok. 2 tand Flag Beptideadntige8/tp ARZOSTh-hpndo

t he TimmuhBation of Mice with Dreepti2 t P eptide Tompdainio| AP 203sVLY
i ncubated at 50 C for |Ih, heated to 8 C for 5

m nutes and treated for 20 m nutes at 37

RS cEousing(Rerpt.2 pepbckmd EgpEDsie rebombinnt AP20HLP

Eger If at%e Eﬁﬁﬁﬁ%%A@W%%ﬁ%r ora |"g))n rpl

BRI 7'"8&@11& 7. 28 (SERCEPNG! 64)) huidl ma%seqm&a QEGRYKDDDDK (SEQ

F ecomrendat i on using primers PHL9 and PH2O.  Pri mer
BHND: 66)rwep chetsically syothiesiveshaccaglingrto aridmemmyaetheds (AR5
itions 454.43

 nrsedan aitedandrsgradr HeRente 2 b spiHiReg b i
2 gwnﬁ& NS (558 7\UEreP gﬁ:ﬁ@ naﬁﬁfér) fﬁesbﬁibhﬁéeﬁ AI@QS VLP was

se oh s 94 C, 30 seconds C and m nute 72 C,
thee mnwdtaheccmamntaémn gl mgllﬁf(detﬁmnn@n aiBradfexl ﬁsayxzmh 2.85

g{%‘glsw%’[l b aglnﬁ’é%ﬁ Eéf | fO{D;gg Ig{)gat?qe,@&s nﬁ‘&éﬁgctlon mixture

(3L mgh al zﬂﬁgcé a&ﬁﬁé’c )an&l RALELA%ithQ. H%ME B2 ot FLAG,

order to-a roprlaté restriction sites econd

Bitedvasthp waﬁﬂmmmﬁ:tﬂm ﬁfm@/ﬂ'ﬁ miRé stovk inDMISO. The pmuphng geaction

55'3 Is6530 prasee] G LENS st HALCT Glils tapan ol iuor GHISZERE s
'1'006 139 %ﬂﬂn@ﬂ?ﬁeﬁ{d A8 Rber ﬂ?hélﬁ%hglg)ggﬁ’ %ﬁiq}llgts for

SIS I'n sequence e reverse prinme cont al

aiaraxbat 180sC Liatibfaethaugé.eot i des 17 January 2007 WO
2004/ 007538 PCT/ EP20Q3/ 007572 85 426-406 of the nou

Resi sfnnalispgh wae dhawpdeand enupling @f ﬁé?si‘ltt%gé% do pprAf20p su unit

R gB R SOSEAL R R TMER Dn i EERRIAINY radipnd gy

‘7117'h%JI &sﬁ@tbﬂtéle kb, o Lﬂm% refefior ofdDeitp 12126 APRES VIRt Oshooinin FIG. 2CThe
igested W

monor%er subunit of AP205 VLP has a molecular weight of 14 kDa. Upon
derivatization of AP205 VLP with the cross-linker, dimers, trimers, tetramers,

pentamers and hexamers produced by cross-linking, are detected in SDS-PAGE in

“addition. to the monomer form of the subunit,

FIG. 2 shows the SDS-PAGE analysis of the coupling reaction of AP205 VLP
and QB VLP to Derp1.2 peptide. The samples were run under reducing conditions on a

- 16% Tris-glycine gel. Lane 1 is the protein marker, with corresponding molecular




H and Xba | |eading to the construct pcnv-nRe%Z#’ém?‘ry§OO7
The Resistin open reading frane was excised from

WOpRHITE8S- Fc by Bam HI/ Xba | digestion and REGERG03/007572
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into pCep- Xa- Fc* and pCep3€K- Fe* (see EXAMPLE 4,

section B) digested wwth Bam H and Nhe | leading to
the constructs pCep-nRes- Xa- Fc* and pCep- nRes- EK- Fe*

r weigbistingieatgd on thedeft Pmddmﬂth@gal I 2 fdeaaatlmd Qfinghpsid protein;

ea e of Resi st - mRes- Xa- Fc* an
pté@%gnﬁ%sssuﬁ@ﬁen £ of Sregeiion qfi{dh cw@oprp@m to the Derpl.2

E é%ﬁiﬁ% Iﬁ%lréenf %ﬁ)’e %ﬁ%@ﬁéﬁoﬁaﬁﬁ%m?%@g%%%ﬁ/ﬂ%% to the Derpl.2

sggtideniabe 5T fderﬂ/atﬁédl APOO5 (VI [sp06] (1Rt ApkSatBl 6f the coupling
purified as described in EXAMPLE 4, seCtion C. The

prsramqne‘af AP VRS tncthe Derdlr2 pepsidertingd, di@smllebeﬂﬂlercomﬂmg

E‘iéﬁ*%\d; ns ﬁgc\ﬁéﬁﬂoetge Dregg % l ; I c&gﬁﬁ%%ﬁu&s corresponding to

ﬂie%o@ﬁﬁ@ ofand, 4 raﬁmcisﬂeslfec@v&%s p@ﬁn&e@%‘ér frokémerddie HdEaRa by

to the vector used. The purified proteins were

aﬁ#’éﬂ"&szlédh Yigarss Alnigier mmbgsommp@mmm brycaupleg o APROSVLP

5 %ﬂtgﬁ Eﬁ and purlfledre5|st|n C-Xa were clearly
SEQ I DNO 109, SEQ ID NO 110, SEQ

I D NO 111 and SEQ I'D NO 112 show 20 sequences of

precursor reconbi nant nouse Resistin proteins used for
e pr edginumizationaf essevith Eeopild peptidercoupled esiesémbinustetP205

e Realiu 8% ﬁefgs%zasq%éagasg@;s; Soiniiga &, Shoun
5% 0SSR Eou 6l SR UL BRI Dpry 2 peptic

There irjedieds.adn dnﬁee(q lﬂﬁﬁ@@‘&h)lﬂl deyo seb1d, Dehﬂf?@uﬁe dhs coupled
peptidase and specific protease (factor Xa or

dnQfrespsid psetpingising hegems: men@h@wmznbe@unm wpfow tlg codpling
SEPUPHBIR e S i Nt o s
S P e

e E_erleSZ Eptide weretméasutgd RIS A BheinsteBabl A peptide. The Der
SO uti, f%gquently%‘g abpgzed twce for 2 hours
dbﬂaﬁ El‘lb P e HINARg using therchemigal gross-

f
S Ny
ROA¢nR2AOB 600V pd/Rl. ’ﬁﬁ Plitenweredldcked whd thes &cﬁbeﬁéd with serially
resistin-C Xa solution (resulting in a final

<bluted maouse sera. Bonnd angibediesiwere detegted mgthmnmmmmlapdedmu-
reaction Xt ur act.ed

h
e T3 RS SpR e e B oot &5 4 fortiel reimomune
fsbRM HeQRSR Mit e Rlse Eesteﬂ%&dt@ﬁdt %@g THE &gg%ﬁraré sﬁogfn inFIG.

four hours at 25 C on a rocking sha
@ oducts are anal ysed by SDS-PAGE and V\éstern bI ot

u nd_er #180'!-;‘ gﬁo%s_a%%ﬁhk'a%&?éis oEﬁeA,[\éP Entﬁs:odies specific for "Derp 1.2"

in sera of mice immunized against the Derp1.2 peptide coupled to AP205 VLP or Qp

- . capsid protein respectively. Total IgG titers, as well as IgG subiype titers were

30

- determined. No antibodies specific for Derpl.2 could be detected in any of the

preimmune sera analysed for each of the IgG subtypes. The figure shows that for both
AP205 and Qp, subtypes typical of a Thl immune response are induced, as the IgG2a




Expression, Purification and Coupling of Muring? fanuary 2007
Lynphot oxi n-0 Constructs to AP205 VLP 10 A
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purification of nouse |yfphotoxin-0 The extracellul ar
part of nouse |ynphotoxin-f3 (LT-(3) was reconbinantly
15 expressed wit amno acid_ Jinker at .its
N @Hﬁ?ﬁ%&é&eﬁ'}ﬁé’l B}ﬁ&&ﬁ%nﬁ HYHE épf‘&H{Jé 311%‘?@@13 HBTIRE response
9«%&‘%’:&1’5&‘%11\{{&576%@%% c%ﬂ?le@?@bcﬁﬁ Vv396)A:RBYis %Q@ﬁé for the carrier
version (aa 126- of the protein were fused at
wiers alsoNmeaspradrby<ELIBA partdtheseglart abtpayaide fortbotnafiderase
(GST) or a histidin-nmyc tag for purification. An
ent er oki nase (EK) cl eavage-site was inserted for
cl eavage of the tag. 20 Construction of C LT-049-306
and C LT-(3126-306. Muse LT-(349-306 was anplified
by PCR with oligos 5 LEXAMBNE43' LT-(3 froma nouse
spl een cDNA |ibrary inserted into pEB-LIB, For the PCR
reaction, 0.3VodwapEukarsetisExpeessipFystom 3 of t he
tenpl ate DNA was @ougling of Aptigens terdallsti on 25 ni xture
(1 unit of PFX Pl ati num pol ynerase, 0.3 nM dNTPs and 2

lLes ., were,as foll ows:

mv ). The tenperature c
GUC RS Bista OB DI A8 Serig s PR e iRk feguences

AR b opoins s 8 Bitihs 2 Shokal oo MRy Ao
@hm:;nb‘jinwdﬁamfﬁ‘BL_ f MA tderivet] éﬁpm)siemysﬂ%m ﬁmﬂg@ aicyiteitne-cpltlta]mnh' ing
Ent i fe technologies i ch has been cut w
%E@R‘r@‘% @ "é‘ﬁ’glgﬁ%a‘g[ﬁﬂbsphoryl ated. The resulting
| ' t; ; .
Feacth R REQV B BT il Chor 70 8w ehs oD Rl Mplsigd wits

KpnlI &iid Ban HI3mt apeMatiditiplehonitg site ds 3sttuiutedNbigh thanreénedled
T-(3stop: Not |l _usi n%églgnt_ryl A- LT 17 January 2007 WO

easargentsles FHET Aneb HaSleading topCerM(B40- 306 as a
LT Bedr PR popehihd R i@ dfnked by syl elvoes,

SoRbsd dlediage sitnandf t8E constins rédion & the himke IeGINhaBgencrated as
LT-(stop-Notl had an internal Notl site and contai ned

followspSeet{Hugrombnvihegendéns ANp. VOR0-28kwasidigestedwish Bgp 1201 and

-

R T bk e il ot R SoEAnERTIR Tiing o

AL PESEB-MICS. pddcdhRSS g ﬂa%flramebm%-mm%nd Hind Il and

tenperature cycles were as follows: 94C for 2 m nutes,

ligatedoviduithe pnacatedatligenusicotides PA%asididitsidins0@ongtuct pSec

TS0 T58 kot pSearr s et ons et BY o o Hiagut Jsgon of

e e Pr R R eseh Sy b T e AT e
annealed oligonucleotides PH31 and PH32and the Bgl I/EcoRI fragment of a plasmid
(pSP-Fc*-C1) containing a modified version of the human IgG1 constant region (for
details of the hu IgG1 sequence see the sequence of the final construct pCep-Xa-Fc*
(FIG. 4A-4C). The resulting construct was named pSec-FL-EK-Fe*. From this plasmid

the linker region and the human IgG1 Fc part was excised by Nhe I, Pme I digestion

~and cloned into pCep-MCS digested with Nhe I and Pme I leading to construct pCep-

FL-EK-Fe*. Thus a modular vector, was created where the linker sequence and the

protease cleavage site, which are located between the Nhe I and Hind III sites, can -




10 pCEP- SP- GST- EK or pCEP- SP- hi s- nyc- EK (Wit t kel gfanuary 2007
al..T. Biol. Chem 276.36839- 48 (2001)). Resulting
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pCEP- SP- GST- EK- C- LT- (31282306, pCEP-SP-his-nyc-EK-C
LT-(349-306, pCEP- SP-his-nyc-EK-C LT-(3126- 306,
respectively. GST stands for gl utathione-S-

tastlp dt erelmagedkith ennaaledolighiusiestides Fer the gengration of cleavable

St o p ot e At e Teng $Rhd PR the
ngg%xg gﬁhvaf@éssﬁtg N@gmﬂau y ahied ﬁﬂfﬁﬁm%bﬁs eRTGGCOREERYD

ecul ar protocols. Sequence of the
DI0: Jsh wek émitocibesd with thﬁTat(nEaleQ oligonuciptid FeandFH3@og the

AEoBoAST S Yaskes i %én it GGGOREG AP RID N s
%@W@%@ﬁé@% ife 1e%ﬁﬁgﬁ“@ﬁ3@f&d6iﬁﬁ4@ 1%ad1ﬁgSE<che

LGRS pOE if-mﬁ@’jc{ﬁ QEBoAIT sequerie a6 SEdottyin SE0 1@91)10

£ o edibseapenpagscet Rbin PR LN SE DR sy g

T i
ETHIBILREQ IBGD: 106 fﬂfﬂpee-tEKLyCI‘hd_6011(sm-p£IBﬁ—S£ﬁﬂK-Fc* (FIG. 4C, ,

| gﬁa@%ﬁ%ﬁﬂ%@@ﬂ 5,38362\1&- E@Epl ey d sgqgegce as-yet forth

RO Pl o T ABSsO8it

igbicRate® By Eﬂhlée ﬁﬁgthsm(ligamﬂ sfqiep)EXGc* digested Kpnd/cBmm I-Hu,rthe .

%ﬁ?escrlggﬁir@%ﬁ%qég The re uItlﬁ%%ﬁ)tl%%s

126. 306, his-nyc-EK-C LT- (349 306 and hi s-nyc- EK-C
LT-(3126-306 10 The protein sequences of the LT-(3

fusi o, DagScaR preTuRtibH affabioh pebtéinam t he cDNA
sequences: GST- K- LT- (349. 306GST- EK- G- LT- é3126 306

hi s- mfor trlarge tcale(rsq@cg%oﬂh%dlﬁ%nm@nptmlps EBNg cells
J(I?nr,ﬂ:rogen) were transfected ‘with the different pCep expression plasmids with

‘Lipofectamine 2000 reagent (Invitrogen Corporation; Carlsabad, CA) according to the

‘manufacturer’s recommendation., 24-36 h post transfection the cells were splitata1to

3 ratio under puromycin selection (1 pg/ml) in DMEM supplemented with 10 % FCS.

. The resistant cells were then expanded in selective medium, For the harvesting of the

fusion proteins the resistant cell population were passed onto poly-L-lysine coated
dishes, Once the cells had reached confluence, they were washed 2 times with PBS and

-serum free medium (DMEM) was added to the plates. The tissue culture supernatant
~were harvested every 2 to 4 days and replaced with fresh DMEM medium during a

. period of up to one month, The harvested supernatants wete kept at 4 °C,

C. Purification of the fusion proteins:
The recombinant Fe-fusion proteins were purified by affinity chromatography
using protein A sepharose CL-4B (Amersham Pharmacia Biotech AG). Briefly

: bhromatography columns were packed with 1-3 mi protein A resin and the tissue




The fusion proteins were anal ysed on 12% SDS- PMBE’“@%‘W@OO?
under reducing conditions. Gels were blotted onto
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i ncubated with a nonocl on8 nouse anti-nmyc anti body or
with an anti-GST antibody. Blots were subsequently

i ncubated with horse radi sh peroxidase-conjugated 20
goaturesvpEmatatseohtpihing th otcombitadi whtzing were applied to the column
per oxi dase-.conj ugat ed rabbi t,_ anti - goat, | The

b £ PRI Pk 968 e ot gh 5 L s 0 Ty oo weshed

;@gftﬁ%tseﬁhﬂ PBE. ODEeAEiniRACthe %ﬁb@ﬁgsiﬂ%é %ﬁtﬁ@@'c%%eowas

s under reducling conditions. wer e otted (
npérfonmed bo tlesehmembr the poteil/mabelated sis desceibéyd baléoz Recombinant

i pcubated, either with a ponqgcl onal e iz My C
1OB QUG it PIHFAI0B 1Y bl ibhats puet (DR Riplementod
h Py bl 4id : ) y
Rith P3O mRT, 101 M B E iR hoonfloth (RIS 9G8Rl and
geakemtratdd with akrafigSedntiiifugalifitess (Mill§00 CompotativsBadéatid MA).
per oxi dase- conjugated rabbit anti-goat 1gG (dilutions
1: 4000) . GST- EK- G- LT-(349. 306 and GST- EK-C

LT_ ( 3 0 ( i =y i - . .
ant body S A AeCTr R ioh b RSt ks
r es pedlitedirycontbisantfusiobifrdleint dontaddinp Bittentenckinase (EK) cleavage
hi s-myc-EK-C LT 30 0126.306 could be detected wjth

t¥ite " arere - ehpaved npsipg dipe abKamxs gvsiam dAvitogeg agqegding to the

respaecti vel y yri0 / . . :
FETRESE  porbdy  RRYB Tigy Svell e Bt Qe Fiston proten was
Rténfoved bPiftuBifon VAT protéiCA | ThPaREoRiafseivas thatcrentolfedGwith the
LT- (349-306 and_hi s-myc-EK- C-. LT- (3126- 306 GST- EK- C-

LEK ¢ Ay 3tystesn dInvitrogen- Corporation; Xearlsbad,a Cd)paggordinag tonthe

| Eﬁ‘%‘ﬁﬁ%ﬁ%ﬁg’% n’ﬂ&%ﬁ@ﬁﬁgi : ‘E}C{fglﬂy Tﬁsﬂ&? giﬂgﬁﬁg jgﬁ'rg fe g¥he factor Xa

POLd) kleathgenitbiveldAefed hﬁgr%ﬁ@ 6Bl dHON piSte e fadteIdR¢Elehvage and
purification protocols. e @fpurl fied proteins are
clegwyaikit(Ronhadncenrding rdbemanefacinegl 'y sesgmmendationodhe cleaved Fe

SDS: PAGE gel ,, under .reduci ng.cqndi.ti ons, 10 D. Coupl.i k
oA FemB Py g vt pAeteis e Shetptgess g ecrgp i it the
ooy in AinlAvitbARARTALE |0 20 MM Hepes, 150 mM

Na pH 7.2 i's reacted for 30 mnutes with a 25 fold
nol dihe different fusiospritinPivercconcenttatedtwith alirafrecacendifogal filters

|t i | n_D\VBO, 2 . ocki haker. . T ,
- Buthies, Cogpatiron HeEeRE Mt Bt Roy Y AR Rt Retle and
%ué%@ﬁz%gﬁ%@h&%ﬁtgo%plhg%acﬁgnw Hepes, 150 nM NaCl, 15 pH

I al'yzed AP205 VLP reaction mxture is
t he ¥1G ebd€dhwivs partibiseqentes-of 8¢ diffaentankhr@stic expression vectors

Vs Gihecmofifeq SaBoass SEIORE. LT- (3126, 306) for four
I e L T
r differennfatedtcird ihons.aboie@hdiGAVEtdd séquence (SEQ ID NO: 103 and SEQ
- ID NO: 104). The arrow indicates the cleavage site of the factor Xa protease.

FIG. 4B: pCep-EK-Fc*: the sequence is shown from the Bam HI site onwards and
different features are shown above the translated sequence (SEQ ID NO: 105 and SEQ
ID NO: 106). The arrow indicates the cleavage site of the enterokinase. The sequence
downstream of the Hind III site is identical to the one shown in FIG, 4A.
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AP205 VLP to MF A Introduction of cys-containing

WORMHHBTSS expression, purification of rat meRGTHRIAG07572
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mgration inhibitory fact8 MF 25 Rat macrophage
mgration inhibitory factor (rMF) was reconbi nantly
expressed with three different amno acid linkers d,

C2 . 4353: filepeitP-BIC-Fe's the sequenee insimvwnimettho begitming ofheesignal

CorLR QB B Fer o1% SIERE Gbovae PR bseagey o HEQ D
g@' 967 Eﬂgﬁé(ﬂ'}) NONNBIERS sibiht ppiR ScARAAOFRICH B cleaved of by
AWWMT@EW GOIdCTHAS 4aBRGRT Thaved@eQite of the

O EHACSAA S50 L0t e Bt P50 st o e cn

Q?) ]ﬁ@ﬁ 4 £CT/ EP2003/ 007572 90 Ndel site to Xhol

[ anneal ed ol i gos prinmer MCS-1F and

pri rrerl ACS-1R (annealing in 15 miML TrisHC pH o
buffer). The resulting plasm d was terned pMdQOO

whi ch had Ndel, BanmH , Nhel, XhoI Pmel and Not |
restriction sites inits E@‘.{% .anneal ed pair of
ol i gos Banhi s6- EK- Nhe-F an EI KNhe-R and the 5
anneBukarypic Ex@&eﬁioh@ﬁdk&@lﬁigymmwdelesietm Arabs ¥yo.p
i R-C-glycine-linker were together Iligated into

BanHl Not | di gested pMbdQO plasmd to get pMddEC ,

whi ch ?elo%ﬂlgg#f&&{sgk@ﬁkttlﬁ]exah' stidine tag, an

ent er oki nase eavage site and a CGtermnal amno acid

gl yci meotal RKY wae iokied fGmBIEME tediek REipbesiisgue usihfe Qiagen
anneal ed pair_of oligos Bamhis EK- Nhe- F_and

BBNQW—IMWCIR&’C@ themantaghurer sreconamensition) Tha RNAwas eluted in

i B T A S B v IR R e Moot R i o ar

PhARE i idedhdEherRYREGHHE! RIMPCH S hash @Rvitok S CbrPadation; Carlsbad,
hexahi stidine tag, an enterokinase cleavage site and

aCa) neondingto tid mlailutkcmurgr’mmmmdndamom"[ﬂlh eanmpleryes inevtiated at 50

0 h [ nQgl lin .yl, tain ne. cyst ej .
e i bested iR aP e bt Sidfbuel R 2l 1 S it
gftf ABgrhi s6- EK- Nne- R, the anneal ed pair of oligol FA-C

1 amma3- | i nker and oligo | RA-C gamma3-1i nker and

t h e arhpabdfithe REiréactibn whicqetdBr (he P@&Ymﬁ;ﬂrﬂdaﬁdﬁemf mAne resistin,

ﬁl RB- C- gama3- I|nker wer e tgget her ligated inta

CR rgs pe@ rpediusing Pltaion yitiogeEBotalipn; Qmiﬂué, CA)

| a?”é@ e SRRl B8 ﬁ%ﬂd?@@oﬂ FARE PSRBT RS, pag Pr20

OPEmEYEIT BY étfrekpsiidd U.ﬁaosnﬁaﬁé 5890 ahd %ﬂ’néﬂﬂml b @51ﬁ&ﬁ|4§41-435 of

of nmouse_ i mmmnogl obulin y3. 20 S-rMF ich
cthemouseResiginsgquanes Th W@rﬁ:ﬁﬁ dﬁnweﬂytﬂﬂd@ i 2 minutes

A R e A L PR
TDenifRfER 70709 W the A tHYi SRPIRGveré 1t R 20 nAfHesiah @Ntthe PCR
fragment was purified and subcloned by TA cloning into the pGEMTeasy vector
(Invitrogen Corporation; Carlsbad, CA) leading to pGEMT-mRes. In order to add
apprépﬁate restriction sites a second PCR was performed on pGEMT-mRes with the
primers PH21 and PH22 primers using the same cycling program as described above.
The forward primer PH21 contains a Bam HI site and nucleotides 81-102 of the mouse

Resistin sequence. The reverse primer PH22 contains an Xba I site and nucleotides




ligated into pMdEQ , pMdEC2 and pMdEC3 di gekt bguary 2007
W th the sane enzynes. Resulting plasm ds were naned

wopMaderss8 F-C 1, pMd-rM F-C2 and pMd-r M F- CRCT/RER003/007572

10

15

.20

-25

30

respectively. For the PCR8feaction, 15 pnol of each
oligo and 1 ng of the tenplate DNA was used in the 50

| reaction mxture (2 units of PFX pol ynerase, 0.3 nM
AR 6 afehelmondy IMBEEA bequEhe:. Thepeliatedpesitipnd eervie te nanyise

foll 94C f 2 t | 1 .
e ey ot s LB S

Skt iS4 1 n P anzg%lrsgeﬁg? qugsablpghgcp&lg@gtecﬁmmam

r}'mtﬂangaq 1eaﬂd1nglmu@cqns&ﬁ%cmmw=007 538
PCT/ EP2003/ 007572 91 Sequence of th

ol i gorithsResistiaieren regshingfamamesseised ﬂgmp?w-wcr&%m

B (e ool PR B b oo MR 4

éﬁT}? e@@@tﬂ'ﬂ& @E@n@ﬁfﬁe I {adingto ﬂ‘lSE@str@cﬂﬁl@Ceﬁéﬁ)Res-Xa-
Bamhi s 9 Nhe- - GAT CCA CAC CAC CAC CAC CAC CAC
et aﬁ@C@ﬁme@IGE@ wectwglyeAC AAA GCG CTA GCC C- 3
(SEQ I DNO 74) Banhi s6- EK- Nhe-R.  5' - TCG AGG GCT AGC
GCT TTG TCA TCG TCG TCA CCA GAA CCG TGG TGG TGG TGG
TCG TE, Froductiok G?Lh@cmn affd)cleaka g%fﬂésiﬁﬁlﬂ' yci ne-1i nker:
15 5' -TCG AGG GIG GIG GIG GIG GIT GCG GIT AAT AAG TTT
AAA CECep3hRGEKeFD" e plsp-nakesfdi-Ret cgnspaicisewssktaen used to

5 - TAA.ACT TAT TAA CA
it S nsefleor i piogueioh g0 RD Ry o gy hefibdin
%%gﬁLﬁs@cTﬁthmué@tﬁuﬁ@ﬁm uridd delidscA¥ed in
SEQ IDNO " 78) oligo R- G- gamma |
-EXANEBLE 8, se@min Cechgpunﬁﬁd\pm@msrmreﬂlw @bAV@A@ dgseribed in
%ﬁﬁ 4, section D. The resulting recombinant proteins were termed “resistin-C-
Xa” or “Res-C-Xa” and “resistin-C-EK” or “Res-C-EK™ according to the vector used.

The purified proteins were analyzed'by SDS PAGE. Bands corresponding to purified

resistin-C-EK and purified resistin-C-Xa were clearly visible on the gel.

SEQ ID NO: 109, SEQ ID NO: 110, SEQ ID NO: 111, and SEQ ID NO: 112 show
sequences ‘of precursor recombinant mouse Resistin proteins used for expression.
Processed recombinant mouse resistin used for coupling, i.e. Res-C-Xa and Res-C-
“EK, are shown in Figure 2A and 2B of WO 02/056905. The resistin signal sequence

. which is cleaved upon protein secretion by the signal peptidase is shown in italic. The

- amino acid sequences which result form signal peptidase and specific protease (factor

' Xa or enterokinase) cleavage are shown bold.

C. Coupling of resistin-C-Xa and resistin-C-EK to AP205 VLP

A solution of 0.2 ml of 2 mg/ml AP205 VLP in 20 mM Hepes, 150 mM
NaCl pH 7.4 is reacted for 30 minutes with 5.6 pl of a solution of 100mM SMPH
(Pierce) in DMSO at 25 °C on a rocking shaker. The reaction solution is
subsequently dialyzed twice for 2 hours against 1 L of 20 mM Hepes, 150 mM

- NaCl, pH 7.4 at 4 °C, 8 pl of the dialyzed AP205 capsid protein reaction mixture is




25 GIT TTA TCC-3' (SEQ ID NO 79) o ligo | FA H {jBH#3007
_linker: 5 -TOG AGC CGA AAC CGT CTA CCC CGC CGG GTT

WO@NFOTEss 3' (SEQ ID NO 80) ol igol RA- G gammePS-T/ERZRES 007572
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30 5' - CAC CAC CAG AAG AACS€CG GCG GGG TAG ACG GIT TCG
GC-3" (SEQ 1D NGO 81) oligo2FB-C gamua3-1inker: 17
January 2007 _WO 2004/ 007538 PCT/ EP2003/ 007572 92

5 theregctsfavidr s oo eteinstwacnhtionirespling e fimat copggntration

St iaistt B8 wioR] and 15 o SR 28 -G Bicinisetiisa uinture i

%%ct%g 1%5%27%&1@51@@ Moiis sélﬁ%@?’&espgéé %ﬁ@nggﬁﬂaﬁ&I of
r MslSiiaioB 0/ rig/m)CHor GEF hGES a0 (e AGEITEGRAT GFTing

SE Ex ression and Purification
oprqﬁ}eﬁ'éa’égﬂé’g' 3@§§§@A<§%m Western hiptyynderteducipg eanditions.
transfornmed with plasm ds pMdd- rMF-C, pMd-rMF-C2
and pMod-rM F-C3. Single colonies from arrpi cillin
(Amp) - cont ai ni ng agar. pEXAMSPLEWfe expanded in liquid
culture (SB wth 150mM 15 MOPS, pH 7.0, 200ug/m Anp,

0. Boprgssien, Jayifigation and (Coupling of mhmnwomnﬁ Constructs
shakl ng overnight. 1 1 ofo BRO§HEOP iV MOPS, pH 7.0,
200ug/n1 Anp) was then i nocul ated 1:50 v/v with the
over ni 3?1“ ure rown to 00=2.5 ,at 30C
Expr esSi tipn, Wtﬁlﬁmg ersTGXpressipn apg jpanification of
har vest e ht culture and centrifuged at
6000 rpm %@ F’rmp&\é%x&gas suspended in lysis buffer
(10mMM 20 Na2HPO4, 30mM Nadl, 10mM EDTA and 0. 25%
Tween-20) with 0.8 ng/m Iysozyrre soni cated and

treat e’Ehthrﬂcsléuimm of nwie lyinphbtoxing L.F-Rjawast feemmblﬁmtly

L?’{?{?%?%s“ﬁlﬁ/?@&%' ‘%P ’gﬁ(a awz{ﬂl TS, ﬁ?ﬁ? ﬁgﬂaﬁ c?rﬁ@ned one

féya Wlﬂe%@é{ﬁﬁﬂmg REVED OA d@(&?@%@%ﬁd %h&rE‘GerélMl (32926-306) of

were translated fromt seqguences..
the protein were fused at their N-terminus to either glutattuone S-transferase (GST) or

a histidin-myc tag for punﬁcatlon An enterokinase (EK) cleavage—s1te was inserted for
cleavage of the tag.

Construction of C- LT-B49-306 and C- LT-$126-306.

Mouse LT-B49-306 weés amplified by PCR with oligos 5’ LT-B and 3° LT-B
from a mouse spleen cDNA Iil;_rary inserted into pFB-LIB, For the PCR reaction, 0.5
ug of each primer and 200 ng of the template DNA was used in thé 50 pl reaction

~ mixture (1 unit of PFX Platinum polymerase, 0.3 mM dNTPs and 2 mM MgSQ,). The

temper_ature cycles were as follows: 94°C for 2 minutes, followed by 25 cycles 0f94°C
(15 seconds), 68°C (30 seconds), 68°C (1 minute) and followed by 68°C for 10
minutes. The PCR product was phosphorylated with T4 Kinase and ligated into
pEnttylA (Life technologies) which has been cut with EcoRV and has been
dephosphorylated. The resulting plasmid was named pEntry1A- LT-$49-306.

_ A second PCR reaction was performed with oligos 5’ LT-Blong-N#el and 3°
LT-Bstop-Notl résp. 5 LT-Bshort-NheI and 3° LT-Bstop-NotI using pEnhylA— LT-




rMF-CL(SEQ ID NO 114; O is GGGGCG (SEQ | D N Jagysny 2007
rMF-C2 (SEQ ID NO 115, C2 is PKPSTPPGSSGGAPGGCG ( SEQ

WO PD4NES3816)) rMF-C3 (SEQ ID NO 117; C3 i CI/EP2003/007572
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DKTHTSPPCG (SEQ ID NO 118)) 30 FIG 5A shows a
schemati c description of the MF constructs, with
added am no acid |linker containing a cysteine

ROLTIECs MdmplaR, Dig8s BY UTERIBnd-MARN AW 5® NHYBERbLE-NAel had an
| ncI udi ng WID%%OUt |gm tation Iltlw%man M F (SEgEIBD NO

Fi@imal Nedl smun(cﬁmtajnkd@am fgr aX0yR Gy A\ly Hioke Aady 53?8[3 stop—NotI
PCT/ EP200 K72 .93 | 120
o e il e S g Rncainest e eonakor BB e GO tomRgion 0.5

S Fr B0 9706 of L1SEn1 1R i SR g Whictin
anixbyes (1suntfof PRE Rlatiriuii pelyivireses O.BSﬁMmlNﬁ’s and2mMIRESO,). The
reduci ng conditions and stained wt

Cempes@recyBles Meeras follayes: 94 Kaled nmutpsh@lb\?tfélbg Saydey¢f@4°C

i oS T.sBer (8 Socehs) T mimieo pilovt Praa b pegerc s

ég(:zdnds)é @W{d@%é’oddﬁb 330 (151ﬁm fe’ﬁo&red Sﬁ(ﬂﬂar 10 mlnutes

Purification and upling of
I ntr od&emmpmﬁuamm digested wittk ¥hel and Mol mdngﬁested mto elther
cystelne residue

RS RV or pB R Bisrmeri Aol afeh Qfear 2a4:36539-
PRI e g

GUEPOSP-URUEKLO- 1.T-Ba06L 306, chEPusmmsqﬁyd EKL@- LT-p49-306, pCEP-

factor-rel ated activation-induced cytoki ne was

(StehistmyesBRAGr ETppIR6sHI6, mptchtivaly. NGSET standd foi rghuathione-S-
e cyst.eine f

cont al ni n r Cou (A
oSBT (i ot i PAsG it o A Ahiundy g B0 e dpr s maye

RPPRpE IR g@%ﬁé@ﬁéﬁé@% P Gt T

i nter gl opedtersi weae pardornfeAlIstaliEInivdet ubar bickgrpratocols.
Xhol site. The PCR product was digested with Apal and
Xhol and ligated into pGEX-6p 1 (Anmersham Pharnmaci a).

SRR B b B e e Mol ecular bl ol ooy 25 o

protogelg-gnd the sequence was verified. The plasmd
pGEX RANKL codes for a fusion protein of a

"+ EX OINECES-GCAREAERA G dSERIR Q- 6bkavage

site- %y % - contai'ning am no acid |inker-RANKL

( GST- PS? NKL) . The cysteine-containing amno acid

14 Ws n uct al so
' d%fg?ré‘ﬂgq?ﬁa hi stl GIBNG Ji '

co i ne tag bet ween t’he -cysteine
cont aisiTopleng-MheBci d | i nker and the RANKL 30

sequence.
' 5’9GCC CGCTAG CCT GCG GTG GTC AGGATCAGG GACGTCG-3" (SEQID

NO: 68)
5’ LT-Bshort-Nhel:

.. 5°-GCC CGC TAG CCT GCG GTG GTT CTC CAG CTG CGGATT C-3’ (SEQID

NO: 69)
3’ LT-Pstop-Notl
5’-CAA TGA CTG CGG CCG CTT ACC CCA CCATCA CCG-3* (SEQIDNO:70)




digos: 17 January 2007 WD 2004/ 007538 17 January 2007
PCT/ EP2003/ 007572 94 RANKL DQP:

WO 200@PESEGACEEECCCAEEGT GCEECEGET GECCAT CAT CACCACCATTIANRA3/007572
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CCCTTCTCAGGAG 3" (SEQ ID B®x 86) RANKL-DOMN : 5

5' - CCGCTCGAGTTAGTCTATGTCCTGAACTTTGAAAG 3' (SEQ I D NO
87) Protein sequence of GST-PS-C RANKL and cDNA
sequence of GST-PS-C- RANKL Expression and

Purification of GRANKL 10 Conpetent E. coli BL21(DE3)
cel | s RuBxpretsianeatigrohmtion ofGE THEKRCak THbab.sp 8 T- A GLT-P 1z
Singl e col oni es from kananyci n_and

ot lop-amisHE e AIT-Bonw and hisgnirgBR-(ni ldi-Bessoger e expanded
inliquid culture (LB nedium 30glm kanamycin, 50g/m
chl oranpheni col ) and incubated at 30C with 220 rpm
shaki ngeg Mﬁhf&s?bﬁ? -SHE_GYT-ER-C-DY- ?4:9 -365) pCEP -SSP GSTYRI ) LT-
was then'inoculated 1:100 v/v with the overni ght
GuR6-3086, pIEPaSE-h@meEKaCOJB%Q%Oém&ﬁ@P-S?ﬂnmeﬁEKﬁabT-

i nduced wi.t 4 M | PTG.__Cel | wer e rvested after
£d26r386 aiew#eﬁfeé aHo 493- E@M?@ﬁ{lﬂu@pgeﬁ@}rp&temgoducnonas

S AT S
KLYSOR Ohi BRI g -Bam 12-
\%Igjrgres of gﬁ?(}g’r A (),5% mvi TH%IQ cO 1% Trfﬁitzaosﬁﬁ
Xho protdidGeqidndisGhE the 0. Top Tusiedapidieht \mve Diﬂ'slaiedﬁoﬁi\&ﬁ):DNA
wer e added and i ncubated at 37C for 15 min. The cells

WeRENESr ucat ed and pel | et ed at 9000 rpm for 15 min.

The s t used for GST-affinity
chrorraeﬁzyrap(%rﬁ ﬁagc?gﬁ ﬁi‘_é B of 5 m (Anmersham
Phar magsl gyc-WRSC E0TU gm\iat ed in PBS pH 7.3 (140 nmM

NaCl, 2.7 mM KCL, 1 Na2HPO4, 1. 8 nM KH2P04) . The 25

superrlm-myeEBh-ﬁ l{ﬂ'aﬁll@s:hn@n the 5 mM GST-Trap FF col um
and subsequently the colum was rinsed with 5 colum
vol umes of PBS. The protein GST-PS-C RANKL was el uted

Wi th j
purifi egl%%{ gé’;ééﬁ ‘P’gtdé%h%s@ est @Su{sﬁlmﬁa%? cing
ponditiase Gy ebed bidted élﬂiﬁrﬁﬁﬁmmﬂl@kﬁamembn'a])es Membranes were

e
bR AR L0 S

@Uﬁtf afi-1BBb i@ ethetst fdish peroxidase-conjugated rabb1t anti-goat IgG. The

expression of L'T-p fusion preteins could be shown. LT-§ fusion proteins were
analysed on'12% SDS-PAGE gvels under reducing conditions, Gels were blotted onto-
nitrocellulose membranes. Membranes were blocked, incubated either with a
monoclonal mouse anti-myc antibody (dilution 1:2000) or with an anti-GST antibody

(dilutioh 1:2000). Blots were subsequently incubated with horse radish peroxidase-

conjugated goat anti-mouse IgG (dilutions 1:4000) or horse radish peroxidase- |

conjugated rabbit anti-goat IgG (dilutions 1:4000).GST-EK-C- LT-Pug.305 and GST-
EK-C- LT-B26.306 could be detected with the anti-GST antibody at a molecular weight
of 62kDa and 48 kDa, respectively. his-myc-EK-C- LT-B49.306 and his-myc-EK~-C- LT~
[3,26_305 could be detected with the anti-myc antibody at 40-56 kDa and 33-39 kDa,

respectively.




Hi Prep 26/ 10 desalting col urm (Anmer sham Phar nadi &avary 2007

the fractions containing the proteins were pooled and

woizndisag el y used for another step of GST af fPCu/ER2003/007572
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foll ow ng: Lane 1:

fraction.

chr omat ogr aphy using the $ane conditions reported
before. Purification of CRANKL 5 was anal ysed on a
SDS- PAGE gel . The gel was stained with Coonassie
Brilliant Blue. The cleaved C-RANKL is present in the

fl ow—throu%h (unbound fraction) while the uncleaved

GST- PS2.C- jcaioneof §15TaR AL 26 Al -EReC- LT-P126-305, his-mye-
PreSci.ssj,onr emgi.nboun o] col um. C- RANKL protein
oéﬁf@'éﬁse'bﬁé?ﬁt héﬁ"%c%@'%ZLtE?ﬁﬁﬁs obt ai ned in high
urityg | e efl-_pDr @_cgel ; ione-
P o Rl e Pt en s iy g o gt

Zssgﬂﬁ'oﬁi collien a4 aisnayERK-Of LT-P@.a6ehtl his-mgaEESCoLT%.306 are
BL21/DE3 cells transformed with the enpty vect

A CLoOr
pBENBE onaN#N Ticesphrmak icoluaypesng slandard pptifigation,arelepels. The

S MU ot o Mty 8a f SR, P e

Cﬂﬁdéﬁfbduéiﬁ%@oﬁiﬁtidlﬁ the GST-Trap FF col utm unbound
ane 6: the purified GST-PS-C-RANKL protein

after the cleavage with the PreScission protease. Lane

{oadodPui tnCOHRIRER. GoArRERangaL T - et ARSI

the puAEgﬂ;&Eg% 67 BAYE ABRRS/IED 3 0 ichel ! RO o2 s

GST-Tra W th T-"PS- C- RANKL
diegetsd fop B0 ariduies withd 261 fold railkt ex26ss B SMIRID (Rierge)pdiluted from a
C- RANKL to AP205 VLP A solution of 120 pM AP205 VLP in .
2gosksalinsin DEES QaatngocTC o arragking S%'?Jéf‘éc #) rgagHom golution is

R Py e TR A s,

r KNG 4 S0akBs dialihel AP20:3 VDP reaotiot mixdure $s tRen reacted with the C-

subsequentlg di al yzed twice for 2 hours agai nst 1 L of

20T+ ITB 12645 Belation (epd-poncentrgtions: 6f) 295 MLz ehM

AR Dot ¢ oo A gs *6 a0 hrousBlesbofep Cotging

Ol R VT AR SV eston Pl R0 hopitons

Western bl ot under reducing conditions. 17 January

2007 WD 2004/ 007538 PCT. EP%O%?'WS?Z 96 EXAMPLE 9
Gl oni ng, expression and i ion of IL-5 with an

rest ity EE iy by diGind OO Ay Sk PSP RIT
response in nmce. 5

A. Infroduction of cys-containing linkers, expression, purification of rat
macrophage migration inhibitory factor MIF

Rat macrophage migration inhibitory factor ({MIF) was recombinantly
expressed with three different amino acid linkers C1, C2 and C3 fused at its C-

* terminus, Each of the linker contained one cysteine for coupling to VLP.

Construction of tMIF-C1, tMIF~C2, and tMIF-C3,

| The MCS of pET22b(+) (Novagen, Inc.) was changed to GTTTAACTTT
AAGAAGGAGATATACATATGGATCCGGCTAGCGCTCGAGGGTTTAAACGG
.CGGCCGCATGCACC (SEQ ID NO: 71) by replacing the original sequence from the. |




A. Coning of nouse His-C1L-S and expression &&Janvary 2007
I ncl usion bodies in E. cola 10 IL-5 was anplified

WORPHAIEIS ATCC cl one (pm L5-4G ATCC nunber: FHEED2003807572
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PCR using the following tWe prinmers: Spelinker3-F1

(SEQ ID NGO 90) and 115StopXho-R (SEQ ID NO 91). The
product of this PCR was used as tenplate for a second
RGRI wite hot Beolpsitenwits aSpeléd oligrzprEerp/SERLF pafi@ringghCS-1R

Taoneniing 15 ¥ B TaPCTREL B P o g gL PAY tgmed
%ﬁ\?ﬁd@t | h(lﬁg/%%m e )&hoP?ﬁJ\é OMBNYH st fsto dites in its
Nhe T an Tl d

i
. and frandforned into E.coli TGL
QEICSSThelimmeleddir ofoligoeBrantas6er iNhedl o Brphis6EEX NhoR and the

e R RN THIEN TS I FR——
SR RSO0 AT S AL, At en

AkMhiasichegaltiaidifiatag,lay chierokfase caiapnsiteqngd aZbteoyiiabimigo acid
resi_due and the, DNA encqdi ng, mat ur

_ g..th form.of, |L-5.,
pelyries Mnkerponipining oge cystgine repighe-rige g %LEOSLBWS@

_ _ e .
PR TE o e e ERAAETS 1l MPRE FREMGERETSE lntir-C

ThenmeIakhlies and slipol RiCrgagmal -Iimketewe ligated intb BamHIasot digested

termed pMODC6- 1 L5. 2 al so referred_to as -J L5

MO0 plesrot e st BiGIECR S hich befah NeioPmitBE BeXaRRgAInS fhe, an
reconhi-nan rotein I i Y. I :

GO PS4 BEBHEB By, BBV oI roner
Vi Tifieh iR kelBni : ATRI BfhelledPhir of
Anpl cigil [ n.O%X&é#lgw%%gﬁhqlg%?h%?%ttﬁ%r%ﬁﬁ?uF%B %s ellgate o
diligos Bamhis6ER-Dhed andBamhisbiEK -DihoR; the aBhcated peisioholigg 1FA-C-

g o RSl R Bl Ry PG

1 SIS o EGIUP et Bt Yo, ptg! e n Bl

V6t diigestedipvdilio gBt pModBC3, Riiadriiad amNtterniisa] ikxbbistidastag, an
expressed In an insoluble formand | ocated in the

i engsrolsiness clseuseersitaand af tegminah a3 aker confaining 9o cygieing esidue,
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BN :
PCT/ EP2003/ 007572 97 centrfuged for 10 mn at 400 x
oolighh eV amt] IEE-3hwsReMiFeF had an Btemal Ndsi siteoands F-Xho-R

Canfnieribb o e " PR pioiBet Wik BRAsr Rep AeeL ol o

R PR, PMORECE dn P Bp S igtle il Ao ompes.
1RGulting!plganids wére Bimed podANIERChgiModaddBRC 2ard pMod-tMIF-C3,

i ncubated for 30 min at roomtenperature. After
ciefeetiYelati on for 15 min at 13000 x g the

i PR R B0 Ale ARoRRA | Bl oD was
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condi tions. SDS-PAGE anal ysis denonstrated a
pmbdf MighBah dlheftemperature cycles were as follows: 94°C for 2 minutes, followed

by 30 cycles of 94°C (30 seconds), 60°C (30 seconds), 68°C (30 seconds) and followed

by 68°C for 2 minutes.
All other steps were performed by standard molecular biology protocols.




17 kDa corresponding to the mass of 1L-5. As cdhf3ypry 2007
BL21-DE2 cells containing 10 pMODC6-1L5 were grown in
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i nsol uble cell fraction a$'descri bed above. B.
Puri.fication and refol ding of nouse-H s-C-IL5. A

| arger scal e expression of IL-5 from clone pMODC6-1L5

i Bepence-abitles eligdnycleg®dsgms performed in order to obtain
suf ficjent \E%?g?‘.ltl es of pure IL-5 for vaccine
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1L5 was eluted fromthe ré%in by applying 20 nl of 100
nM NaH2PO4, 10 mM Tris, 15 6.0 M
Guani di ne- hydr ochl ori de (pH 4.5). Purification was
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dialy : . )
cent 1 it Bof i 0385} 38l B bt W Blesmids pMod
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FIG. 5A shows a schematic description of the MIF constructs, with added

amino acid linker containing a cysteine residue. MIF can be a protein from any

- "mamma_l, including without limitation human MIF (SEQ ID NO: 119), rat MIF (SEQ




Reduced 1L-5 (20 M is incubated for 4 hours al’gwgary 2007
with 10 p. M Q3 derivatized 15 with SMPH in a total
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agai nst PBS pH 8.0 using®h 300 kDa cuff-off dialysis
menbrane. The coupling reaction is anal ysed by

SDS- PAGE and Western ot with antj-H s and ant AP205
dht PEH 203 of Feupe b |‘\6H*a(BSEQ dBONE: dd) sl lﬁ?ﬂ@mﬁso?% hyman MIF
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:ée%Fs dte ‘&fe'l% %&Oﬁast{dfﬁgﬁ%él @Eﬁ?@' cgems Ihlvﬂ‘i«“ -C2 (SEQID

onse
kN@amts)y ahd MIF-CHESE@ DA et 7)o deveBbabinFIG 34.C 1 L- S
25 (Harriman G R (1991) Current Protocols in

| mmunol ogy 6.5.1-6.5.5 John Wley and Sons Inc). The

proliferative activity of 5@ﬂ§ﬁ, coval ently coupl ed
to AP205 VLP may al so be Essessjé’g% Reconbi nant mari ne

I'L-5 (R&flofithg} ERPresdibn) Tanifidadtion dnd) Conffing of RANEKILA
control. The various fornms of reconbinat 1L-5 were
incubated in flat bottom96 well plates with 2 x 104
BCLI d’ellntsocblsuomeﬂ amismarid livkdvacandainiog a Rybtein reS3E;, exgPession
5%,C0Z,.1 pC .of 3 di ne (Hartmann Anal yti c,

SR pyEfirationof mouse, o each well and the plates

i ncubated for another 6h at 37C 5% C2. The cells were
harvested, 17 January: 2007 WD 2004/ 007538

PCT/ ERR eghe obthz rectp‘xﬁr amhbdoﬁMIebﬂ‘f&tdmhamqjﬂ[gnﬁ CRANKL),

Thym di n eterm tin 13-emi ssion, Wt
a’mﬁ%‘m S R asntihion f%‘afg%a SoRERtEBRERLigRnstand

JEEBERCROR i e

IWittban Wetermiball IbEerdonaiing ond eystedieefdr coupling an¥bPsly a
day O and day 14 with 25 g of AP205-H s-C ILS vaccine
in 200 | of PBS. To serve as a negative control, five

v iRt 10 1" %S TR e

~coval amielCrermindbdodthgréfiaRbf the RIANKE bdne Was binp i by CR with

are bled prior to inmuni satlon and at dgi; 10 21 of the
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containing amino acid hnker-RANKL (GST-PS-C-RANKL). The cysteine-containing
amino acid linker had the sequence GCGGQG. The construct also contains a hexa-
histidine tag between the cysteine containing amino acid linker and the RANKL

sequence.

Oligos:




15

tenperature for I h. The plates are again Washeélr”‘}a’anw’lryzo07
times with PBS and 100 |/well 20 devel opi hg sol ution

WO 2m4@8B38Na2HP04, 0.035 Mcitric acid, 0.032%Q0EE2068/M572
1, 2- Phenyl enedi anmi ne di hy#irochl oride) is added. After
5 mnutes of reaction at room tenperature the ELISA
is stopped with 50 | per well 5% H2S04. Absorbance is
meas uRédlidt-TF50 nm on a Spectramax spectrophot oret er
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tofcerunt Ao ab-32BEQ IR NG §6) nker containing a

cysteine residue, expression and purification of a
t r uncRESKE-BIOWSE: t he rouse prion protein 30 A

e sE ettt My S

GGEECG amino acid linker (SEQ ID NGO 55) fused at its
C-termnus for coupling to AP205 VLP. The protein was
brsgd sbquehbo NI RPSICRANKL daleDINY sfieidce IMGST-PS-C-RANKL
2004/ 007538 PCT/ EP2003/ 007572 101 of a human
Fc-fragment for purification. An enterokinase (EK)

cl eavage-site was _ i ntroducwi nd the EK cl eavage

si t e ExpressiomeandPhefipal e fusion protein
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wioee_ewpanded yipe liguiduerbee dLBt medisu s30us/mb kapaeydnn S0ug/ml
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Mha selilctwemsonianed apCEEN 5 atf0DO 1Tk £d7CrS. minl. f[hetstqmmatant was
. steps, were perfornmed ‘hy standard nnlecular bi ol ogy
pmpediatals used dor Op gbintyshroragtogapp. Bani | 5' - CGG GAT

o A%cm%pcﬁcog i %nel?éharﬁ §EQIﬂa@1aWas %&ﬁilibrated in
PBS, pH 7.3 (140 mM NaCl, 2.7 mM KCI, 16 mM Na;HPOy, 1.8 mM KH,PO,). The
25 - supernatant was loaded on the 5 ml GST-Trap FF column and subsequently the column
was rinsed with 5 column volumes of PBS. The protein GST-PS-C-RANKL was
-~ eluted with 50 mM Tris-HC), pH=8.0 containing GSH 10 mM. |

The purified GST-PS-C-RANKL protein was digested using the protease
: PréScission (Amersham Pharmacia). The digestion was performed at 37°C for 1 hour

30 using a molar ratio of 500/1 of GST-PS-C-RANKL to PreScission, '
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transfected into 293-EBNA%ells (Invitrogen) and
purified on a Protein A-sepharose colum as described
in EXAMPLE 4. nPrPt 30 after cleavage has the

seque Koghemadre,dhe rehiting of praEce tidepion32as buffehexchenged using o
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iunglegreddiST-RE <C-CANKL. Iflee W&G&E—P&?@nd ﬂb&’@%ﬁilsbmncbmambound

dotees o 6N anKtarRin oiie ppee ke o i Mo in bish

gﬁh? with a C termnal amno acid |inker containing
steine residue, could be expressed and purified
t o beThseanples lcmderbbnmgelmrmmmg The sanpl es

' oadﬁ@?f %Qﬁa T etk qq%af g oy@paﬁt ]ﬁm%%gglat]ée? o the cell
GRRY Mt 52880 GBI Ptk sAHERGr SreSOUBENRS! and

BKVRHBﬁéB rekpértiviliy Neftet spdteen. iduissof ihGuatiea otitdINTEF 0.30nM. |
FemShe oA SR asCh SN st b ol e
RS T a B Sotnl b B TO0 S QP pucie ISR PILERANKI.
PoeitiibintGh cleatige Hith t}&tPréSﬁsde)ﬁotéaﬁl Yams7: AR dbovthdraction
reaction mxture is then reacted with the nPrPt

96 thetFoh TramiE ednea inaded with $he GUT-BdEh digestion, whish saatains

T

Vi e GST-PS-CIRANKT, Sigdertion@ng EREHdWBISSHEXAMPLE 11

- Coupling of rMF to AP205 VLP 25 RMF-C 1(SEQ | D NO

114), expressed and purified as described in Exanple

ncubked WERLBRY SRANCLAG P88 YIP or rcep for 1

- hour 91 sdﬁzﬂbn SFaROLR UP205 WLPRE26 BN HeDES, 1 S RACI £19.2 is

n
reacted for 30 minutes with a 25 fold molar excess of SMPH (Pierce), diluted from a

stock solution in DMSO, at 25 °C on a rocking shaker. The reaction solution is
subsequently dialyzed twice for 2 hours against 1 L of 20 mM Hepes, 150 mM NaCl,
pH 7.2 at 4 °C. The dialyzed AP205 VLP reaction mixture is then reacted with the C-
RANKL solution (end concentrations: 60 puM AP205 VLP, 60 pM C-RANKL) for four
hours at 25 °C on a rocking shaker, Coupling products are analysed by SDS-PAGE and

~ Western blot under reducing conditions.
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AP205 VLP sol ution, 2.5 ng/nmi, was reacted witf7&amuary 2007
2.3-fold nolar excess of SMPH for 1 hour at R T. The

WOgaM9EBE zed AP205 VLP was di al yzed two ti nmesPQI/EBAIPH007572

agai nst 30 21 of 20 nM Hefes, 150 mM NaCl, pH 7.2. 820
| of the dialyzed derivatized AP205 VLP (0. 18 mV
wer e subsequently reacted wirth 820 | of a 0.18 nM
rMF-Cl 17 January 2007 EXMVE0EA? 007538
PCT/ EP2003/ 007572 103 sul ution preV| ously, treated

th TCEP as. desc ol ,
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o Pianing, 3 atedif e adpy! diidBap bt an
imaure rEPeBSHR B¥Edi ti ons, and the gel stained with

Coormmssi e Brillant Blue. The result of the coupl i ng
reactionis shown in FIG 6. MF 5 has a nol ecul ar

l&ewﬂmg’ﬁf movbé Hes-Chre.-A\ad bxpfleRici iy Mniclusivashaalies in E. coli
mol ecular wei ght of 14 kDa while rMF-C 1 has a

nol ecul ar wei ght of 13. The coupling product is
mgrating as expected with an apparent rml ecul ar
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density, ODggonm, Of 0.7-1.0 and expression induced for 4 hours by adding 0.1 ml of a

1.0 M stock of Ispropyl B-D-Thiogalactopyranoside (IPTG) Samples were taken every

" 2 hours. Recombinant His-C-IL5 was expressed in an insoluble form and located in the

inclusion body fraction of induced cells. Expression of His-C-IL5 was confirmed in the

following manner. A 10 ml sample of culture was taken 4 hours after induction and




to the i nmune system for generation of a stronb”ar’i’ﬁﬁrﬁemm
response. 17 January 2007 WD 2004/007538
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by ELISA of the I1gG respoffde specific for rMF-d in
the sera of mce i munized with rhlIF Cl coupled to
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Angi.o | peptide, having the sequence of Angiotensin Il
(iR le ] agtigm@s desoribed at®yes used at its N-termnus to
the |inker sequence CGG containing a cysteine residue
for coupling to the activated VLP, was chemcally

BY Pubiehfafand\PeldRling/dinomsePRsegisand purified as
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The bacterial pellet was suspended in PBS (2.0 ml/ g cell wet weight) using a
Dounce homogenizer. Lysozyme (0.8mg/ml) was added to the suspension and
incubated for 30 minutes at room temperature. The suspension was sonicated for 1

minute, 3 times on ice then benzonase and MgCl, (10 mM final concentration) were

~ added and incubated for 30 minutes at room temperature. Triton X-100 was added to a

final concentration of 1% (w/v) the mixture gently stirred at room temperature for 30
minutes. The solution was centrifuged for 20 minutes at 20 000 x g (SS34 tubes) and
the supernatant discarded. The pellet harbouring the inclusion bodies was suspended

(5.0 ml/ g wet weight) in washing buffer (PBS containing 2M Urea and 1% (w/v)




105 An aliquot was thawed, and coupling of thel ARUgRA007

to an AP205 subunit assessed by SDS- PAGE and the

WORPH{08TH8 concentrati on neasured in a Bradf or PGRERRH03/007572

10

i5

- 20

25

30

Coupling efficiency of thdpeptide to AP205 VLP, as
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protein was dialysed for 24h at 4°C against PBS pH 8.0 then centrifuged at 10 000x g

for 30 min. The protein content of the supernatant was estimated by Bradford assay.
In order to further purifiy His-C-IL5, anion exchange with Hitrap Q resin
(Amersham Pharmacia, Uppsala Sweeden) was performed. His-C-IL5 was

- concentrated to Img/ml using Centrifugal Filters (Ultrafree-15 Millipore, 10 kDa cut~
off) and dialyzed for 14h against 50 mM Phosphate buffer pH 8.4, The solution was
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obvious to one of ordina®¥ skill in the art that the
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erein said protein 1s‘reco

VIL-fig40piNCeis peduiced ifer 1 with ah Bydim@lar amonhies ST CEB &t PBS pH 8.0.
nmut ein has an am no acid 15 sequence as set forth in

SE@HG@ N 12¢ pMags snsubdted fay 4 housRO221E Mith3 0 pQfkderivatized
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n SEQ 1D NGO 17or as set fort
I\b} DS R IRam] Wastern-Bloewith antivilisuid doti-@H205 amtmﬂ&s (polyclonal
d, deleted or ,substituted, 5. The virus-lik
Qi’g { @pdsezymy) d%‘PFﬁnl cgficentratigiols anepsuted by Bradfordn é@e &ARupling

SBpBRa, OCBHORSF PP S o) o B i
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virus-like particle of claiml1 or 2, wherein said
mut ei n has an am no acid sequence as set forth in SEQ

| ol et forth in SEQID NO 3, wherein one
aﬁrlﬁ\r@a&‘,’?@"%@‘?‘a{ i s added, del eted or substituted.

The ability of the B cell lymphoma line BCL1 to proliferate in response to

- murine I.-5 was used to check the bioactivity of the re-folded recombinant His-C-IL-5
- (Harriman G.R. (1991} Current Protocols in Immunology 6.5.1-6.5.5 John Wiley and
- SonsInc). The proliferative activity of His-C-IL5 covalently coupled to AP205 VLP

‘may also be assessed. Recombinant murine IL-5 (R&D systems, Minneapolis USA)

. 'was used as a confrol. The various forms of recombinat IL-5 were incubated in flat

bottom 96 well plates with 2 x 10* BCL1 cells per well and incubated for 24h at 37°C,

© 5% C0,.1 uCi of "H-Thymidine (Hartmann Analytic, Switzerland) was added to each

well and the plates incubated for another 6h at 37°C 5% CO,. The cells were harvested,
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virus-like particle of any%f claims 1-7, wherein said
mutein has an am no acid sequence as set forth in SEQ
IDNO | or as set forth in SEQID NGO 3, wherein at
|weashed amiethe fnsomordionsd Tpmeidine ¢rstratinad torcovuiing the Grepission

5.9. [Ih Lrus-tik h.Cl f 1 Al . H e o
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wherein at | east one |ysine residue is added, deleted

d¥ wiilb gtsimpleaaixture of $idepg/ APELS MURPeandak ig e b9 nghgovglently
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2N oPkie tind¥ikadion prdiSEde) Serd 4tk afalv I EIISAI d!JeS are
added, deleted or substituted. 20 13. The virus-1like
particle of any of clains 1-10, wherein said nutein

@ an aag‘i no acid sequence as set forth in SEQID
PEHIVUIS ot forth in SEQ ID NO 3, wherein two

I ysi ne resi : i :
14. The virus-IT ﬁg?&%??%ﬂ%#&%ﬁ%@?ﬁ?ﬁ?ﬁdﬁ?%?%f)f}?célﬁed
VHigCRIIN-55¢8 g/ milll for 141 ats4°@n Theiphites a2¢ ivdsined Guineswils PBStand
forth in SEQID NO 1 or as set forth in SEQ |D NO 3,

Weoked wilh8o Bpdy ind'BSsfon el 7" dahen washed tvierwith PBSeljve-fold

 Hl 5 A 538, 0 s BB T o
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virus-like particle conprisi ng at |l east one protein

dadubsted awith entitmensg riglpconingated swithn JTRA (difusional : HRAN) &t woom

Soba R B TR ot e At Weshed 3 By WERBS ghipGptveel
HWe1oping bolfGoRdR N NaSHROLID. 063 N1 ithBasiel 003994 BLOR0. 961 2-

cons an-addition, etion or substitution of
dhenylenddimmeiee diiydeochlorids) fraddedmfer Sapioigeslof ©3dtionfat room
SEQ ;

" temperature the ELISA is stopped with 50 pl per well 5% H,S8O4. Absorbance is

-~ measured at 450 nm-on a Spectramax spectrophotometer (Molecular Devices).

EXAMPLE 10:
Cloning, Expression and Coupling of Mouse Prion Protein

A. Introduction of amino acid linker containing a cysteine residue, expression and

- purification of a truncated form of the mouse prion protein

A truncated form (aa 121-230) of the mouse prion protein (termed mPrPy) was
-recombinantly expressed with a GGGGCG amino acid linker (SEQ ID NO: 55) fused
at its C-terminus for coupling to AP205 VLP. The protein was fused to the N-terminus




IDNO 1. 17. The virus-like particle of clai mi 4 ganuary 2007

wherein said protein is reconbinant. 10 18. The
WORPHPEI38 ke particle of claim 16 conprising RCAEREHP3/007572

one protein onprising am¥o acids 2-131 of SEQ ID

NO 3. 19. The virus-like particle of claim 16

conprising at |least one nutein of SEQID 15 NO 1,

woé pdivmas dicefiagntcat forqomification, in ant=wittibid @) detepd-gG was

or_.substit Iion% one amno acid fromamno acids

21 ‘-‘%ﬁit@%@dﬂﬁ pleavago pite 1 cleawe e Fe-diart st t desiongratsin afier

a9BcavibhUs-1 i ke particle, wherein said vector
conprises a nucl eotide sequence encoding a protein
conprising amno acids 2- 20 131 of SEQID NO 3. 21. A

vector for pr.oducin n AP205 virus-1like particle,
5 wherei Qogmﬂﬁ%r%-ﬁmises a nucl eoti de sequence

g O 3 . squence
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particle. 26. The method of claim 25, wherein said
- 15 iigeqndskand fpHoweddy §8°C fop1@minessut ei n havi ng an ami no

rut i TG i oAt S aRied B dngtond M ke dgrcoper
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acid residue is added, deleted’or substitute
theEkglcavagesequencei Fhezesultiugrasinid whs reened pCHD-SFoin@ P -EK-Fo*.

residu re added, deleted or supstituyted. 20 31.
 The mikhofief s Witk pSEomuinandatielarues titlogy protocals
20 Hgdogues are added, deleted or

Primer 5°PtP-BamHI :
- 5-CGG GAT CCCACC ATG?";GTG GGG GGC CTT GG -3’ (SEQ ID NO: 88)
Primer 3°PrP-Nhel
5’-CTA GCT AGC CTG GAT CTT CTC CCG -3’ (SEQ ID NO: 89)
25
Expression and Purification of mPrP-EK-Fc*

Plasmid pCEP-SP-mPrP-EK-Fc* was transfected into 293-EBNA cells (Invitrogen)

- and purified on a Protein A-sepharose column as described in EXAMPLE 4, mPrP;

30 after cleavage has the sequence as identified in SEQ ID NO;324 with the GGGGCG
 linker at its C-terminus. The purified fusion protein mPrP-EK-Fc* was cleaved with
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29-32, wherein said at | el8 one substitution is a
conservative substitution. 30 34. The nutein of any

one of the clains 28-33, wherein at | east one cysteine
ratiakiiese ksl abelyetdoh ©16% DS AGE gel undé rdduriray opndii6is before
11&@55. The mutein of any qne of ,t [
Wi
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aérndhediaming Beid Ainkeh esretainingViDcysyedne fesidas,i shubs baegpressed and
15 del eted or substituted. 40. The nutei n of

=

dded
| %‘l’?’gﬁf*m&%}sﬁ%f@@%?ﬂg\%éy@pﬁme | ysine is added,

del et g[ } |4 Ut 4 qutein of any of

cl ai rrs?ﬂ% - ?H\?\%@é‘ﬁhﬂtﬁgg‘?@%ﬁ egé_f;@vxgg.e substitution
ILan@l: Poheaky delght niitkes  Idnd O aiPrP 42K -FA* befketledvdge. Lane 3:
produci ng a AP205 virus like particle conprising a
ﬁ#@?@@ﬂ%@a‘m%quence bei ng at | east 80%identical to
that of SEQID NO 2 or SEQID NO 25 4. 43. A vector
for producing a AP205 virus like particle conprising a

Bic| eQoufitng GREPPIEREAIIISL Rt | east at | east 90%
identical to that of SEQID NGO 2 or SEQ ID NO 4. 30

44. AA@&:ltt@ﬂ of $20 pMoAB2ONYLR iR od] Hepass1 10 tbl NaChplty.2 is
CORY 5 APPSR Ao R e R oo
etk kHul¥oh in ‘bMSO, at 25 °C on a rocking shaker. The reaction solution is
subsequently dialyzed twice for 2 hours against 1 L of 20 mM Hepes, 150 mM NaCl,
pH 7.2 at 4 °C. The dialyzed AP205 VLP reaction mixture is then reacted with the
mPrP, solution (end concentrations: 60 uM AP205 VLP, 60 upM mPrP,) for four hours

-at 25 °C on a rocking shaker. Coupling products are analysed by SDS-PAGE and

Western blot under reducing conditions,

EXAMPLE 11;
. Coupling of rMIF to AP205 VLP
RMIF-C1 (SEQID NO: 114), expressed and purified as described in Example
7,in 20 mM Hepes, 150 mM NaCl pH 7.2, 0.18 mM was incubated with one molar
equivalent of TCEP for I hour at R.T. before use in the coupling reaction. One ml of a
AP205 VLP solution, 2.5 mg/ml, was reacted with a 2.3-fold molar excess of SMPH

- for 1 hour at R.T. The derivatized AP205 VLP was dialyzed two times 2 hours against

210f20 mM Hepes, 150 mM NaCl, pH 7.2, 820 ul of the dialyzed derivatized AP205

~ VLP (0.18 mM) were subsequently reacted with 820 pl of a 0.18 mM rMIF-Cl |
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A vector for the producti 8 of a reconbinant protein
conprising a nucl eotide sequence encoding a
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rticle, and 20 (ii) AP205 virus-like partic
?@9&‘31?41 it hason raelagudanireighs DAl 3, Bhe anupling rodut Bedlg@ting as

(SepRa hich Iniy e o1 Bk Wit £ 72 s drecebiinytib 1 he
gr oup Showai IRHIGY6 & thé kdsuRBf ARZREPIY MistldnkR rﬂﬁﬁ{(}i&% AP205

rising _at |least one protein ~conprising am
il d-ane 13 MeJecubmdprkemnbang 2{ APPOSBNLRPRAR 3idetivatizel AP205

R A A L T
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e LBt ytof P10, 28I LA 20856t
dudiented i aromroyt indhe figwe Tireanolasvlaoveglitslsf the efaviepRfkins are

i - A3 EQJD NO 1; and (b) an organic
%?D#I%Eetﬂ%r}&ﬁﬁﬁéﬁn e%fiﬂ&? -gani ¢ nmol ecul e i s bound to
said core particle. 5 49. The conposition of claim47
or 48, wherein said organic nolecule and core
particle forms an orderEHAMRLE ¢hetitive array of the
organjc nmolecul e on the surface of the core particle.
10 5OLTIREIAAGAE S mpe AndoratamthaREioroupied ol ARHIS VIZP 4,
wherein the organic nolecule is bound to the core
particle via a third nolecule, said third nolecule

Ai. nki hgmuhigation of mice with AP205 VLP coupled to rMIF-C1
AP205 VLP coupled to MIF-C1 (from Example 11) was injected

- subcutaneously in female Balb/c mice (3 mice) at day 0 and 14. Each mouse was
- immunized with 10 pg of vaccine diluted in PBS to 200 pl. Mice were retroorbitally
_ bled on day 21, and the titer of t{le antibodies specific for ‘MIF-C1 were measured in

an ELISA specific for tMIF-C1, as follows.

ELISA plates were coated with tMIF-C1 at a concentration of 5 pg/ml. The
plates were blocked and then incubated with serially diluted mouse sera. Bound
antibodies were detected with enzymatically labeled anti-mouse IgG antibody. Asa
control, a preimmune serum of the same mice was also tested.

Immunization with tMIF-C1 coupled to AP205 VLP led to a2 strong specific

immune response against tMIF-C1 (Fig. 7), whereby the average titer of the three mice

against tMIF-C1, defined as the ditution of the serum giving half-maximal OD was of
- 1:31000. rMIF-C1 was therefore propetly displayed on the AP205 VLP and accessible

to the immune system for generation of a strong immune response.
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particle by at |east one #dval ent bond. 52. The
conposition of claimb51, wherein said coval ent bond
conprises a peptide bond. 20 53. The conposition of
cl ai m3BwynwheFigi A is tiedmelysialbe BLIBANS iholgl respmsa spaific for
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114 57. The conposition of any of clains 47-56,
wherein the virus like particle contains at |east a
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- vgphppeciey diluedip IRy ’FQ)%(’;OQMJB Ratg arechled o dapd, avd ertiter of the
SHAIS O B Sl e 8 RS FEEY,

devrribed kb, Qbingd MowelerGhnAmIPhdcall§ 1D BitIR 5ol Sdobritfary

attachment site conprises an am ho group, %%%I\Aherel n
eafitedgecond attachnent site conprises, a sulfhydryl
group. 15 60. The conposition of any of clains 47-58,
wherein said first attachnent site is an am no group.

-61. The conposition of gkaMprFpr 60, wherein said

first attachment site conprises a |lysine residue. 20

- 62Coupling of theAtgiohpegtide taiAR29S VALP 40 Il ationdif thice

first attachment site is a |ysine residue. 63. The
conposition of any of: clainms 47-58, wherein said

AeconBoaitRTRYo Bpdplide to AP205 VILP

The Angio I peptide; having the sequence of Angiotensin Il (DRVYIHPF)

- (SEQ ID NO: 13) fused at its N—terminus to the linker sequence CGG containing a
- cysteine residue for coupling to the activated VLP, was chemically synthesized. AP205
'VLP, expressed and purified as described in example 2, was resolubilized in 20 mM

- Hepes, 150 mM NaCl, pH 7.4 buffer (HBS buffer). Resolubilized AP205 VLP was
-then reacted at a concentration of 2 mg/ml (determined in a Bradford assay), with 1.43

‘mM SMPH (Pierce) for 30 minutes at room temperature (RT). The reaction mixture

- was then dialyzed twice against HBS buffer for 2 hours at 4°C, and reacted with 1.144

mM Angio I peptide (sequence: CGGDRVYIHPF (SEQ ID NO: 12), free amine and

 free acid), diluted in the reaction mixture from a 5 0 mM stock inDMSO. The coupling
reaction was left to proceed for 2 hours at 15°C, and the reaction mixture dialyzed 2 X
2 hours against a 1000-fold volume HBS, and flash frozen in liquid nitrogen in aliquots
. fbr storage at -80°C until further use. | o :




25 is a sulfhydryl group. 64. The conposition &f Jamry 2007
of claimb59 or 63, wherein said second attachnment

WO0R400¢B8pri ses a cysteine residue. 30 65. ThRCT/EP2003/007572
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conposi tion of any of clai¥ 59 or 63, wherein said
second attachnment site is a cysteine residue. 17
January 2007 115 66. The conposition of any of clains .
47- 65, ATt 173 heprich OB FORBIREC bR (IS EYTEIo EoAE g gubumit
L Ve 96 ST L . . .
MR o O SRR B B,
cosMiag tefricregngd the @epthde toaAP2O5 FCP(ad Hefied. bybde shfieof the
nposi tion of claim®67, wherein said amno acid

co ) . ¢
|ipiereties of e heads ereapandingnio) yehon?d pewidgs spunlefemsrononomer

7 f l.east:,. ent: 0o
SIbE ek BY, U Yo e JEERR G BRI g Hpaos
afibkbmdr BHRInits SwQNEEYd. Bplidheiensift wikacdRtred dinfllarly as coupling
antigenic_determ nant by way of at |east one peptide
sfeiencyywith theanedifigntion thabihe sttensity obthe eousiling baypls gg multiplied

B e L T e

i siop® dénkity Wvas 0P €16 AR RA skpafdsner APR05 VI Psaburie
sellﬁtegfed ft?omthe grogp c]%ﬁsi strijiéng of : (a) CGG 20 (b)
N-term nal gamma 1-linker; (c) N-term nal ganm

JryeBielbo bl AR VEG L K5

SEQ | . 3 ; ] [ i il
(SEQ A@’iﬂ@Vﬁ%ou&ale&% %ﬁﬂ%@g\??ﬁhﬁ E%k@%ﬁﬂkﬂégﬁg A was

linkers; (h) (QKC(GQ

rinecteds.¢i0izeq iBioQat day O 14 it the gbsen@@Cadjupits. Bach mibidse was

30 (1 -teryd nal, gapma,, 1-1i nker; C.term nal )
d%‘l(i-‘_é‘zzfgﬂl (Mg of 7oy dipbBs tq%@?hﬁ’hce-weé? IeirAzprbbitally
P15 Qay LTKEEE the titer of the antibodies specific for Angio I peptide were

-measured by ELISA. The Angio I peptide was coupled to bovine RNAse A using the
- chemical cross-linker sulfo-SPDP. ELISA plates were coated with Angio I-coupled

RNAse at a concentration of 10 pug/ml. The plates were blocked and then incubated

- with serially diluted mouse sera. Bound antibodies were detected with enzymatically
- labeled anti-mouse IgG antibodies. As a control preimmune sera of the same mice

© swere also tested, The results are shown in FIG. 8.

FIG. 8 shows an ELISA analysis of the IgG antibodies specific for Angio I
peptide in the sera of the three mice (1-3) immunized on day 0 and 14 against the

- Angio I peptide coupled to AP205 VLP. Total 1gG titers were determined in the day 21

- sera. No antibodies specific for Angio I could be detected in the preimmune serum
- analysed. A very high specific titer against Angio I of 1:69 000 in average (given as the
 dilution giving half maximal OD at 450 nm) was obtained, demonstrating that self-

- tolerance against Angio I (a self peptide in the mouse) had been broken. The data

_ demonstrate that vaccines with very high display of peptides are obtained upon

coupling antigens to AP205 VLP, The data also demonstrate that very high titers
against self-antigens are obtained upon coupling of these self-antigens to AP205 VLP

and subsequent immunization with the resulting vaccine in the absence of adjuvant.




(0) (O"C(Ok with n=0-12 and k=0-5 (SEQ | D NOI7 dmpary 2007

(p) Ctermnal glycine-serine linkers; and (q)
WOBHH0TP$ ( GEEGS) " (G OC( G k wi th n=0-3, k=0- 5,PCTHEP2003/007572

mom 10, 1=0-2, and 0=0-8 (HBQ ID NO 96). 72. The

conposition of any of clainms 47-71, wherein said

organic nolecule is selected fromthe group

consisting of: (a) an organic nolecule suited to

i nduce an i nmune response agai nst cancer 10 cells;

(b) an organic nolecule suited to induce an immne

response against infectious diseases; (c) an organic

nol ecul e suited to induce an imune response %ﬁaLH§}
al | er ggmgng npy)fubly descgibed themessatingentioniia gong defgl Ryevay of

5 .aﬁluisl.rl]ﬁfo?z\ﬁﬁ& e}Ea%?@Q ﬁi%{l@%@%gﬁ{clagﬁl df un&ést&'ﬂ&%%ﬁmﬂl He@byidls to
organi ¢ nol ecul®e” sui 0 i nduce "an i nmmun& response
| bnd aff BrdedaiyTEkifl i8rthe el that (He)same cahdaieeforbd by Bodifying or
suited to induce a response_against a drug, a hornone

ofhaaging hednasiipn wibin e 20d ¢qyyvalenhnggrisonditions, fsmalations

T By RS B8 oo o

ogbaigenoiheet], eandsthai suchNinbi€iBativig dR chilided @é Gntended to be
determnant, or a fragnment or mutein thereof, being

10 -sm@@pwedwahimthesmegﬁﬂmpmﬁdn@m 25 (a) an

~anti gepyar.qan..antiagenic determ i suited N .
an 1 8BS bAETy Snd el BHop S Bied B R S4E cation
e liGRERtINE of theABYdl TRk SRthEde¥kiIRA in fidiakEd Wikich féifention
an i mmune response against infectious diseases; (c)

apertainsi gadh avgr herpinaincorperatesl bie refenendeatot the samedextent as if' each
i nduc n_.i.Jmune respons 30.aqai nst al l.ergens;, .14 .
Y B RoR, paiER ot Bt smye s b b indivicually
15 ORURKN RSB indoipb@tkd sy fefdies, an inproved response
agai nst sel f-antigens; (e) an antigen or an antigenic
determ nant suited to i nduce an imMmune response in
farmanimals or pets; 5 (f) an antigen or an antigenic
determ nant suited to induce a response against a
drug, a hornone or a ‘toxic conpound; and (h) fragnents
- or domains of the noliecules set out in (a)-(f).
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74. The conposition of any of clains 47-73, whéfdimary 2007
said organic nolecule is an 10 antigen selected from
the group of: (a) a pol ypem,)' de of HV, (b) a
pol ypepti de of Influenza vitus, (c) a polypeptide of
Hepatitis C virus, (d) a polypeptide of Toxopl asma,
15 (e) a polypeptide of Plasnodiumfalciparum (f) a
pol ypepti de of Pl asnodi um vivax, (g) a pol ypeptide of
E@?‘i&gl um oval e, (h) a pol ypeptide of Pl asnodi um

rae, (i) a polypeptide of breast cancer cells,
20 (j) a polypeptide of kidney cancer cells, . (k) a
pol ypepti de of prostate cancer cells, (1) a
dol ppansilidte pattickidompcising et leawt lohs protenh seleqred fipeythe gepupf
brain cancer cells, (n) a polypeptide of |eukem a
cel f(gl,S’Sgggf’f)) a reconbinant profiling, (p) a
pol ypeptid f | Q- . '
o patal | 6y, iyl 3 ol acif SouBnRysKOBHh P sEQ
(s) a polypeptid®Nb:lasthma, or 30 (t) a polypeptide
of Chl anydi (u) Her2, 17 January 2007 118 (Vi) G2
(W EGE-R ®)x) a@ﬁ%temsz)ngéwmm%a% FequEResAsTel fRRR AR SEQ
gpl00, (aa) Hu lsapoa nmel anA/ MART- 1, (bb)
Tyr osi nase, (cg;m&??’-’A nt, (dd) MAGE3, 10 (cc) P53,
and (ft) HR) l6Ednutaindf said protein of (a) or (b).

2. The virus-like particle of claim [, wherein said protein is recombinant.
3. The virus-like particle of claim 1 or 2, wherein said mutein has an amino acid

sequence as set forth in SEQ ID NO:1 or as set forth in SEQ ID NO:3, wherein

at least one amino acid residue is added, deleted or substituted.

.4, The virus-like particle of CI;lim 1 or 2, wherein said mutein has an amino acid

sequence as set forth in SEQ ID NO:1 or as set forth in SEQ ID NO:3, wherein

‘three amino acid residues are added, deleted or substituted.

*5. The virus-like particle of cl%tim 1 or 2, wherein said mutein has an amino acid

sequence as set forth in SEQ ID NO:1 or as set forth in SEQ ID NO:3, wherein

* two amino acid residues are added, deleted or substituted.

6. The virus-like particle of claim 1 or 2, wherein said mutein has an amino acid
sequence as set forth in SEQ ID NO:1 or as set forth in SEQ ID NO:3, wherein

one amino acid residue is added, deleted or substituted.

7. The virus-like particle of any one of the claims 3-6, wherein said at least one

substitution ié a conservative substitution.
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(gg) any fragnent or nutein of said antigen of [{#apuggy 2007
(z) and of (aa) to (ff). 15 75. The conposition of
any of clains 47-74, mheregﬁ said antigen or antigenic
determinant is a peptide, protein, or a fragnent or
mutein of a protein or peptide, selected fromthe
group consisting of. a) a phospholi pase A2 protein;
b) a human IgE; 20 c) a |ynphotoxin; d) an Influenza
otein, and a Der p I pep |de 76. Th .
ggn%ﬁ%msolﬂwdamaieagf}ﬂﬂm Clafer bribera Saﬂtmﬁ@ﬁ?%% ansPIgo
antj (] r '
A S S
76, whhemeit feastaing casteing essidue iadéletge ot subdetuexim nant i s
the M2 protein or a fragnent thereof being at |east 6
amno acids in length. 30 78. The conposition of claim
o7, [ ' [ ' t ' | S
e Bl AT JOF i L LS AR W ke dficd
pr odcid Fequend ok seforh in SBQIIBONDel agasakt fhrthJaSHQY RO,
119 |east 6 amino acids in length. 79. The conposition
of Whereh twe cyiRiBE &silues prg d&#ﬁﬂ’rcg@rﬁuéfftltﬁﬁeth geni ¢
determinant is a peptide consisting of the am no
acids 2 to 24 of M2 protein or a fragment thereof
hei Tig: vitusdikelpagile & aafione ofithe @i 819e ndtiin B at Tdaet one
conposition of any of clainms 47-79, wherein said _
or gRABRIEuteN E@oasareativg SUBKHYLgEN or anti genic
determ nant, further that said antigen or said
antigenic determ' nant is a self antigen or an

ant Thd eib@tikeipartRE e we claims 1-aQRikrin @did hihtéh hikefh amino
thereof. 81. The conposition of any of clains 47-80,

whe%ceql sﬁqgatmﬁ ag g¢trforttn 9@ IPINQ: Ipraaseeiforth an SEQUDROS,

AR S SR B STlgr ™

| ynphot oxi n receptor c) RANKL; d) VEGF, e) VEGR

20 {1)1 Interleukin-5, g) Interleukin-8
12. The virus-like particle of any of claims 1-10, wherein said mutein has an amino

acid sequence as set forth in SEQ ID NO:1 or as set forth in SEQ ID NO:3,

wherein three lysine residues are added, deleted or substituted.

13. The virus-like particle of any of claims 1-10, wherein said mutein has an amino
acid sequence as set forth in SEQ ID NO:1 or as set forth in SEQ ID NO:3,

wherein two lysine residues are added, deleted or substituted.

- 14, The virus-like particle of any of claims 1-10, wherein said mutein has an amino

acid sequence as set forth in SEQ ID NO:1 or as set forth in SEQ ID NO:3,

wherein one lysine is added, deleted or substituted.

15. The virus-like particle of any one of the ciaims 11-14, wherein said at least one

substitution is a conservative substitution.
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“h) Interleukin-17; h) Interleukin-13; i) 17 January 2007

Angi otensin; 25 k) CCL21; 1) CXCL12; m) SDF-1; n)
MCP-1; o) Endoglin; 30 p) (@e3| stin; q) GHRH, 17
January 2007 120 r) LHRH, """s) TRH, t) MF; u)
Eotaxin; 5 v) Bradykinin; w BLC x) MCSF, x) Tunor
Necrosis Factor a (TNFa); y) anyloid beta peptide

(ABBAhis- 178 PartiR oinphisiHem eabide p%?tem-EQl@ctE@ mBRShE LRIk

of any of clains 47-81, wherein said self antigenis a
Iynpmsﬁngﬂfor a fragnment thereof select ed fromthe

o hdRER Pt eitgsine gt BBt 5 VA e SER DN DoRo: i i on
of LT?{b?Q 9rdte@cmﬁ§hsﬂé"ﬁnﬁ@ RS QI 139 Q)f QEQATYN®S.3;Ghal s

47-82, wherein said organic nolecule I's an organic
mol ecutka suteireodf $EQ IRNRY, wheiemmaitemniemponsists afan additian,

h 20 toxin. 84. €. Co 03|t|o
Setion R MR Suiat Of s i throg APERAGIIET HOPBCEICS It 4>t SEQ
qpoot £ ol ecul e suited to induce an inmune response

agai nst a drug. 25 85. The conposition of any of
clainms 47-84, V\/nereln said drug is selected fromthe

yl
9% gﬁll?e gl%slllk?c’etplalq%l of cqaizn C6O g %Ier%?n sald( prote];nelrs1 trgzgmblnant

18. The virus-like particle of claim 16 comprising at least one protein omprising

amino acids 2-131 of SEQ ID NO:3.

+19. The virus-like particle of claim 16 comprising at least one mutein of SEQ ID

" NO:1, wherein said mutein consists of an addition, deletion or substitution of

one amino acid from amino acids 2-131 of SEQ ID NO: 1.

20. A vector for producing an AP205 virus-like particle, wherein said vector
comprises a nucleotide sequence encoding a protein comprising amino acids 2-

131 of SEQ ID NO:3.

- 21. A vector for producing an AP205 virus-like particle, wherein said vector

comprises a nucleotide sequence encoding a mutein of SEQ ID NO:1, wherein
said mutein consists of an addition, deletion or substitution of one to three amino

acids from amino acids 2- 131 of SEQ ID NO: L

- 22. The vector of claim 21, wherein said mutein consists of an addition, deletion or

substitution of one amino acid from amino acids 2-131 of SEQ ID NO:1.

23. A host cell comprising the vector of claim 20 or 2L
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(c) heroin; 30 (d) norphine; (e) anphetanine; [1fanuary 2007
January 2007 121 (f) cocaine; (g)

nmet hyl enedi oxynmet hanphet a 'RF; (h) met hanphet am ne;

(i) nmethyl phenidate; 5 (j) nicotine; (k) LSD, (1)

nmescal ine; (n) psilocybin; and (n)

t et rahydrocannabi nol. 10 86. The conposition of any

QH. Thahd¥s cdlllofGhaimie WbERSRAIThdf &g1 ik E.ddlicot i ne. 87.
The conposition of any of clains 47-86, wherein the

organic nolecule is suited to induce an inmune

@S ' . ofr e. 15.88. The conposition of
a%ﬁyp‘g?&@?‘g‘?‘ﬂ%&i‘sf-‘%#v ng@%cl Q?}técé? %‘)W&g}‘ﬁ' c nolecule is
a horamieviaRisioves®k @6dofding tOditdE) & Q3 ZRNSi sting of
(a) Progesterone; (b) Estrogen; 20 (c) Testosterone;

(d) fd&PNinepducing seid eaciargntherhesiesil; agde) nel ani n
o ad QP e JR Gguenks br G5 EBE T iy BPo Y o pbrainaimpprein
4 a Sfite GBI LI BMIAL G ARLEIIRDpAGYEE 1S suited to

I nduce an immune response agalnst a toxin. 90. The
conposition of any of clainms 47-89, wherein said

eher el B o5 ot s Ro st e S amuar y 2007

122
27. A mutein having an amino acid sequence as set forth in SEQ ID NO:3

28. A mutein of the recombinant protein of SEQ ID NO: 1.

29. The mutein of claim 28, wherein at least one amino acid residue is added,

deleted or substituted.

30. The mutein of claim 28, wherein three amino acid residues are added, deleted or

substituted.

-3 l._The mutein of claim 28, wherein two amino acid residues are added, deleted or

substituted.

32, T_he'mutein of claim 28, wherein one amino acid residue is added, deletéd or

substituted.

-33. The mutein of any one of the claims 29-32, wherein said at least one substitution

is a conservative substitution.

34. The mutein of any one of the claims 28-33, wherein at least one cysteine residue

1s deleted or substituted.,
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(b) ciguetera toxin; (c) tetrodotoxin; (d) 17January2007
antibiotics; and (e) anticancer agents. 5 91. A

phar maceut i cal conpositionlﬁpnprising: a) the

conposition of any.of clains 47-90 and b) an

accept abl e pharmaceutical carrier. 10 92. A vaccine
conposition conprising an i munol ogically effective

~amount of the conposition of any of clainms 47-90. 93.

The.yacci ne conpositjon of claim92 further conprising
a%- JE*F TRHSFHR Of g2 of e tlejEns L8 -1 ST q Pigtedpe residues ate
nonyPRtRlshiystRgeyrri ng, ordered and repetitive
antigen array conprising: (a) providing a nolecul ar
scaffold conprising a core particle selected from the

ro of (i) AiPZO virus; and 20 (ji). AP205 virus-like
Sm t%SE pRdein gfg a{"b?“ BF dRivdiekan said 8t lgastione pelisBritipris a
sui t, cﬁraﬁi%sﬁlﬁﬂf&%ﬁ.g an i mmune response; (c)

provi ding a nmeans of associating (a) and (b), said
means optionally contained within (a) and/or (b), or
as a separate nolecule; and 25 (d) conbining the

el le ba Puitein of any efialasy RS-B6) Whergiarat legsitons Aysinegegdus is added,
”Dlﬁgﬁlﬁxﬁgﬁﬁﬁﬁ@%fs with said scaffold to form an

or dered. an repetitive antigen array. 95. A process
for producing a non-naturally occurring, ordered and
repetitive 30 array conprising: 17 January 2007 123
(33) The suttain phany ofslasns PEB 6 swharein|three byspneirediditys are added,
Virﬂéé%hkfsﬁﬁﬁ%&:de sel ected from the group
consistrng o ') "a protein conprising am no acids
2-131 of SEQID NO 1;. (ii) a protein conprising am no
acids 2-131 of SEQID NO 3; and 5 (iii) a nutein of
SEQThpmytin of ampraficldins 3%:36, whareiniwe dyrdiesesidesss asmadded,
addi,t,.0n, letion or substitution of one to three
ani ﬁ%leggé’fg‘gbsf‘trmé‘?ﬁﬂam no acids 1-131 of SEQ ID NO 1:
(b) providing an organic nol ecul e suitable for

i nduci ng an i mune response;
40. The mutein of any of claims 28-36, wherein one lysine is added, deleted or

substituted.

41. The mutein of any of claims 37-40, wherein said at least one substitution is a

conservative substitution. :

42. A vector for producing a AP205 virus like particle comprising a nucleotide
sequence being at least 80% identical to that of SEQ ID NO:2 or SEQ ID NO:
4.

43. A vector for producing a AP205 virus like particle comprising a nucleotide
sequence being at least at least 90% identical to that of SEQ ID NO:2 or SEQ
ID NO: 4. '

44. A vector for producing a AP205 virus like particle comprising a nucleotide
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(c) providing a means of associating (a) and (bjJangay@007
nmeans optionally contained 10 within (a) and/or (b),

or as a separate nol ecul e;,and (d) combining the

el ements of (a) through (c}, such that said organic

nol ecul e associates with said scaffold to form said
ordered and repetitive array. 96. A nucleic acid

Mol @esllefice at%m9@0/&3511&9%@@3&@9;;@1%@82 SSED epito:
in 15 SEQ I r 125. 97. A:host cell containing a
nuclkei c acid accordlng to claim96 or a vector

according to any one of the clains 42-45. 20 98. The

host cell of claim97, wherein said host cell is
E4L | Vect®For ;ﬁfoﬁﬁ‘&l@éj APDOP (ff?ﬁ’éJﬁ’ke‘}Qir&lé’ bJ IS kdgkPnycleotide
particle according to any of clalins 1- nprising

t he sequepse lofing at)least 20fi ddangical to ticit of SEQchN@(QcmSE(D GDINO:
clahn196 or a vector according 25 to any one of the
clai'ms 42-45; (b) introducing said nucleic acid or

said vector into a host cell; (c) expressing said

nucl eic acid or the sequence of said vector in said
s 1A eettdr foothe lpt@duntlm off Dteebmbimantapromingiompeisipg blneciebtide
formng a V|r Eg pajticle according to claim| or

ol aPHUERee oRgod le@apﬁf HBRFddP aprofein whereipsardgroleds
hoskelegbd fibm the gl%hcoﬂ&stdl pgary 2007 124 101. A
vaccl nhe conposi accor |ng to claim92 for use in a
met hod of ™ ajmund p@tdimhavisg ddamindheid\seqenteas sef forth in SEQ
conposition for use in a nethod according to claim

101, wherein th@@@rﬂpo& tion further conprises an

adj uvant 1 USEFF 0

to claim 92(% or e{%é E&éﬁr( %ﬁg% 91%8@&&1& % S%Pﬁ/\)ﬁgﬁ]% ?’%:Q
sai d vacci ne |s]EwND&hbﬁdfor being adm nistered to a
subject. 10 104. The use of the vaccine conposition

“accordi ng t® cl a4 MEEsof spidralynetidapina) eo®posi ti on

further conprises an adjuvant. 105. The conposition
according to any of clainms 47-90 for use in the

t4eal coosiion cdbpidigypent i on of a disease, disorder or

physi ol ogi cal condition in an i ndi vidual, wherein

said d8hpeerctnagicle %elwdtfa@néhergrpume@rﬁgtlagmf nistered to

sai d |nd|v%ﬁugl conposi tion according

to any of cl'alns %@?@&wf% %I?Teangreparati on of a

conposi ti oriif AP205 eialsi NG REiddsexNt i ng a di sease,
di sorder or physiol ogical 20 condition in an

i ndi vilBlal ,anviganéd mokewld conposition is suitable for

bei herein the organic molecule is bound to the core particle.

48. A composition comprising:

(a) a core particle selected from the group consisting of

(1) an AP205 virus-like particle comprising at least one protein

comprising amino acids 2-131 of SEQ ID NO:1;

(i) an AP205 virus-like particle comprising at least one protein
~ comprising amino acids 2-131 of SEQ ID NO:3; and

(iii) a mutein of SEQ ID NO:1, wherein said mutein consists of an
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adni ni stered to said individual. 107. A vacci nk’ January 2007
conposition according to claim92 for use in the
treatment or prevention o{ a di sease, disorder or

physi ol ogi cal condition in 'En i ndi vi dual, wherein

sai d conposition is suitable for being adni ni stered to
sai d individual. 25 108. Use of the vaccine

c omaaitrbh Qe 168 OF SitidindtRn O Bh&tORird: Amidd&eid SRR ARk Rids 1-
vaccine for treating or preventing a disease,

d| sdﬁtﬂ@f HiQ Phy¥d:d} @gl cal condition in an individual,
wherein said vacci ne conposition is suitable for being
admi(b) &=t @padc miotecak] ohéreihi saidtginic Bdletule Jabnimed o 2006 dore
WO 2004/ 007538 PCT/ EP2003/ 007572 1/ 40 SEQUENCE
L’P@WRIG <110> Cytos Bi ot echnol ogy AG Bachmann, Martin
F "Tissot, Alain Punpens, Paul GCielens, i nduI IS
Renhof a, Regi na <120> Mol ecul ar Antigen Arrays <130>

P, W <150> us_.60/396, 1 <151> .2002- 07- <16

By DR Ran B R AL P 180y BT 34 i pqlécudnd core

<212 BB forb A oﬁ&‘ié@ﬁd&@P&ﬁﬁre%ﬁZ sfméﬁ%ﬁlc%n%&mébﬁme
ys Pro Met Gn Pro ITe Thr Thr Ala As

IIe sutfage af)thg Sorevaatticlr.p Ser Asp Pro Thr Arg Leu ser

Thr Thr Phe Ser Ala Ser Leu 20 25 30 Leu Arg Gn Arg

Val Lys Val Ay Ile Ala G u Leu Asn Asn Val ser

-+50. The composition of any one of the claims 47-49, wherein the organic molecule

1s bound to the core particle via a third molecule, said third molecule linking the

core particle to the organic molecule.

51. The composition of any one of the claims 47-50, wherein said organic molecule

1s bound to the core particle by at least one covalent bond.

52. The composition of claim 51, wherein said covalent bond comprises a peptide
bond.

- 33. The composition of claim 51, wherein said covalent bond comprises a non-

peptide bond.

- 54. The composition of any one of claims 47-53, wherein the organic molecule

comprises a hapten, an antigen or an antigenic determinant.

55. The composition of any of claims 47-53, wherein the organié molecule is a

hapten, an antigen or an antigenic determinant.

56. The composition of any of claims 47-53, wherein said organic molecule is an

antigen or an antigenic determinant.
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35 40 45 Gy G@n Tyr Val ser Val Tyr Lys Arg PFo'aapary 2007
Pro Lys Pro Au dy 50 55 60 Cys Ala Asp Ala cys Val
Ile Met Pro Asn G u Asn Glplser Ile Arg 65 70 75 80

Thr Val Ile Ser Gy Ser Ala %Gu Asn Leu Ala Thr Leu

Lys Ala Gu 85 90 95 Trp Au Thr H's Lys Arg Asn Val

Asp Thr Leu Phe Ala ser Ay Asn 100 105 110 Ala Gy

Len Che/cdtisosleom 6 Qa4 7 Acawhbinl the viviad 1: artie® contains
Asp 115 120 125 hr Thr Ala 130 <210> 2 11> 3635
<2123t leagpa st attachpent sitsi and the qrg@m@énmvcldawm 2 bzt a

WO 2004/ 058PCT/EPO /00 572 .2 2-20> 23
P n e SRRt UL TR teeonh AR S Grcaile of

pr ot @dséblatﬁﬁqpﬁfh Zai® ﬂ?sg Qﬁa‘éﬁﬁqentc‘s?tk 89 EdrkPdn Gi8@8RhdPRbetitive
acgact cact ataggcgaac cggaattcga 60 gctcgcccgg

ggat adigen arrgat t tt ct g cgcacccat ¢ ccgggt ggcg cccaaagt ga
120 ggaaaatcac atggcaaata agccaatgca accgatcaca
tctacagcaa ataaaattgt 180 gtggtcggat ccaactcgtt

t §¢.CRRCIGRpAitioh bf BEAR S ANk Gh kA8 s&ohaaRhaeniZdf is capable of
taaagttggt atagccgaac tgaataatgt ttcaggtcaa tatgtatctg

ttt aasafagaigmm said Grsy ettasbineniaite ¢@ faagpnoirtiered eabp@petitive

tgcctgtgtc attat a at aaaa 0 atccattcgc
‘aca ??“%%8@&?@3@8“%5 {éf’g E}‘gt accttaa aagcagaat g

420 ggaaact cac aaacgt aacg ttgacacact cttcgcgagc

ggcaacgccg gtttgggttt 480 ccttgaccct actgcggcta
t EYt 'Eh&:tgil@w@ian@f tacef adpims 42§81 whetmtshh fatteatiadnent site
gt gtcaccta aatc at aca ta ttatg tattaatt
agc cHOgRTEes gaogga%%fﬁw ?latsaééag%%éﬁa%%@f gjte comp es,
agcaj s g&ry]%l%ﬁggaagc agaccctatc 660 atctctctcg
taaactgctg-t gtcgg tttggttgga cgaaccttct gagtttctgg
720 taacgccgtt ccgcaccccg gaaat ggtca ccgaaccaat

t t t 78
Cg(g ¢ ag%ge é:omapo(s:l 1%11% g'r?y of claims 47-58, wherein said first attachment site is

an amino group.

61.  The composition of claim 59 or 60, wherein said ﬁfst attachment site

comprises a lysine residue.

62. The ¢6mpositi0n of claim 59 or 60, wherein said first attachment site is a

lysine residue.

63. The composition of any of claims 47-58, wherein said second attachment site

is a sulthydryl group.

64.  The composition of any of claim 59 or 63, wherein said second attachment

site comprises a cysteine residue.

65. The composition of any of claim 59 or 63, wherein said second gttachment

site is a cysteine residue.
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agatcctcta cgccggacgc atcgtggccg gcatcaccgg 09565@§§§Fm07
gcggttgctg 840 gcgcectatat cgccgacatc accgat gggg

aagat cgggc tcgccacttc gggc}ﬁgtga 900 gcgcecttgttt
cggcgtgggt atggtggcag gccccgtggec cgggggactg ttgggcgceca
960 tctccttgca tgcaccattc cttgcggcgg cggtgctcaa
cggcctcaac ctactactgg 1020 gctgcttcct aatgcaggag

t cgcat aagg gagagcgtcg at atggtgca ctctcagtac 1080
aatctgctct gatgccgcat agttaagcca actccgctat cgctacgtga
cb@gdhe eqraposition of gey efcdame 47 gac whetsiowidweendoatigehment site

92050851 nfRGATOELE il 064 566 TRy 0cat cogct

acagacaagc ccggga gcatgtgtca gaggttttca
1260 ccgtcatcac cgaaacgcgc gaggcagctt gaagacgaaa

g gcctcgtg atacgcctat 1320 ttttataggt taatgtcatg

a

atbaegppasitiontof agaef daima dd16§gwherernt saidaggposigign comprises an

gaaa ] . acccct atttgtttat ttttctaaat acattcaaat
at gtga‘g‘éig;agld(li%’g% t cat gagaca ataaccctga taaatgcttc

aat aat att g aaaaaggaag agtatgagta 1500 ttcaacattt
Cé%t%tcgcc cttattccct tttttgcggec attttgectt cctgtttttg
166 0Theeunpastiag af elavw 67.gficteia sad painvaagidilinker ydayad to said
tcagtt t _gecacgaqt. 1620 ttacatc ct ggat ¢t

aac AUt & ST FRRPYE doigpen gl e ag ok Yaulopt bond.
gttttccaat gatgagcact- tttaaagttc tgctatgtgg cgcggtatta
tcccgtattg 1740 acgccgggca agagcaactc ggtcgccgca )

t 6% athegampositioy abelgar 6 1, tvdgreig ayd andemcidlmkensdrynd to said

cacagaaaag catcttac at ggc ac agt aa tt cagtg
860 e L et oG T A ol e oA BrR e o
tctgacaacg atcggaggac 1920 17 January 2007 WO

2004/ 007538 PCT/ EP2003/ 007572 3/40 ""'tis-' ggg"'tc:

t 0.t Beccangpeson gl ficlad@si 7-68] Bhatigcgidtandae €yd tinkar
~.tauca t9 ~+~ 7 -- ~ -- - - (@gggaaccgga

got gmREEsEs il seaEbriechipetclitgeg t gacaccacg at gect gt a2
2040 -caatggcaac aacgttgcgc aaactattaa ctggcgaact
acttactcta gcttcccggc 2100 aacaattaat agactggatg

galg gElgmernepoaigh bfjemoy cimad 74701 whargintseigganno 246 linker is
ttccggct ctggtttatt gctgataaat ctggagccgg tgagcgtggg
tctd%%ﬁ&%gh?Q gmﬂﬂﬁﬂpgé Clact ggggeca gat ggt.aagce
cctccc 5at égkagttatc tacacgacgg 2280 ggagt caggc
aact at yggat gaacdgaaat a gacagat cgc tgagataggt gcctcactga
2340 (b aagNatigna pamnhdtlokegaccaagttt act cat at at

actttagatt gatttaaaac 2400 ttcattttta atttaaaagg
atctadg?ga é@@@%ﬂgwﬂmﬁééﬁﬁﬁﬁctc at gaccaaaa 2460
tcccttaacg tif.co.ttccactgag cgtcagaccc cgtagaaaag
atcaaa@gat %%%ge%%%ftgaga tccttttttt ctgegegtaa

tctgct@rtt Naaadedghanadiakggccgc 2580 taccagcggt
ggtttgtttg ccggat caa ggctaccaac tctttttccg aaggtaactg
n.......

2640 (D (GXL(G), wit -12 and k=0-5 (SEQ ID NO: 93);
AR

(g0  N-terminal glycine-serine linkers;

h)y  (GC(G)u(SHGGGGS), with n=0-3, k=0-5, m=0-10, I=0-2 (SEQ ID

NO: 94);
1) GGG
k) GGC-NH2;

() C-terminal gamma 1-linker;

(m)  C-terminal gamma 3-linker;
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~tggcgataag tcgtgtctta ccggg

gctt cagcag agcgcagata ccaaatactg tccttctagt gt Hgtegaygoo?
ttaggccacc 2700 acttcaagaa ctctgtagca ccgcctacat
acctcgctct gctaatcctg ttaqﬁ?gtgg 2760 ctgctgccag

tgga ctcaagacga tagttaccgg
2820 ataaggcgca gcggtcgggc tgaacggggg gttcgtgcac
acagcccagc ttggagcgaa 2880 cgacctacac cgaact gaga

tacct qgpgc Qegmgabtlygnafaldgcgcc acgettcccg 2940
aagggagaaa cggacagg tatccg taa gc t cggaacagga
gagcgdakga ( %8@88)@@@1391:@13 bg@'édﬁg&cmg@g@ gbatc
tttat tccctt tcc lttmc cea ct. 3060 gacttgagcg
tcgatt %5% % 36’5@8 aél gcct at gg aaaaacgcca
3120 (g}:aacgggg};(am}t}s;n E@(G}@ﬁttﬁ%! optyctggece
ttttgctcac atgttctttc 3180 ?ttatc ccctgattct

gt ggat aacc mytlat@; &c{béca@tﬁog&g‘i%@ BANNQ@altccg 3240
ctcgccgcag ccgaacgacc gagcgcagcg agtcagtgag cgaggaagcg
gaagagcgcc 3300 caatacgcaa accgcctctc cccgcgcegtt

02¢ COR b oditiGRb LT claithO01-g1 GRhe?dR Baid behRA868&ule is

tcgcca gccgacgcgc atctcgactg catggtgcac caatgcttct
342®elegg<g§pm4}ggrcwg@@m1atgga>fagct gt ggt a tggccgt gca

206 couRret 058t BRHER et s NGE B EPEu ORI Rnst cancer

ggt t ct gogs;aat attctga aat gagct gt tgacaattaa tcatcgaact
agttaact ag '3600 tacgcaagtt cacgtaaaaa gggtatcgcg

- gaatt (B)aaﬁorgmﬁqmlegulc gdited td BuceigumPRTespds@ against infectious

Artifici sequence <220> <223> Bact eri ophage AP205

mut ant ﬁ?ﬁﬁeﬁ 3 17 January 2007 WD 2004/ 007538

PCT/ ERQOQ DM Orhdlectie 48itddad infthée a?ﬁﬁuﬁdh% re ?an%galﬁtﬁllergens
Pro II'é Thr “ser Thr Ala Asn Lys Ile

Trp sdd) @seghuio iidleculy gpited o Swtucd an 1ﬁiprovElh ecspemse Algainst self-
Ser Leu 20,25 30 Leu Arg Gn Arg Val Lys Val Gy Ille
Ala du PEg%sn Asn Val ser 35 40 45 Ay Gn Tyr Val

le Met Pro

V - . .
- S e r C;és) %D?/Jrgérﬂéméfegl’ll@rsgite@ at? 1rJ|a[196 Anithnfle n%gﬁnsg% ﬁgsﬁ%nﬁﬁls or

GI n Ser pdte Arg
(f) an organic molecule suited to induce a response against a drug, a hormone
or a toxic compound; and

(g) fragments, muteins or domains of the molecules set out in (a)-(f).

-73.. The composition of any of claims 47-72, wherein the organic molecule is an
~ antigen or an antigenic determinant, or a fragment or mutein thereof, being -
selected from the group consisting of
(a) an antigen or an antigenic determinant suited to induce an immune response
against cancer cells;
(b) an antigen or an antigenic determinant suited to induce an immune response
against infectious diseases; | '
(c) anantigen 6r an antigenic determinant suited to induce an immune response

. against allergens;
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65 70 75 80 Thr Val Ile ser Gy Ser Ala G u AbhJanagy 2007
Ala Thr Leu Lys Ala GQu 85 90 95 Trp GQu Thr H's Lys
Arg Asn Val Asp Thr Leu Phle“,AI a ser Ay Asn 100 105

110 Ala Gy Leu Ay Phe Leu Asp Pro Thr Ala Ala Ile

Val ser 5er Asp 115 120 125 Thr Thr Ala 130 <210> 4
<211> 3613 <212> DNA <213> Artificial sequence <220>
<223> (B) as Hndgd \BR 34 - adigerid QR mhina 80 86tcd 0O CindGéed 8¢ ipioved
cgaaat taat acgactcact atagggagac cggaattcga 60

gct cgccctgpysarevndsalfgatiga@ticcca acgegt agga gt caggecat

ggcaaat aa 20 acaat.gcaac cgatcaca t agagcaaat

aaaat (51 B Gre g DL G e AThER Rt © REGR QR e esponse
t t t cagcagfahk hiitdaBCGGetaacgt gtt a aagttggtat agccgaactg
240 aataatgttt caggtcaata tgtatctgtt tataagcgtc

ct gcadét amandigey ghAtiseuo deteigrigay geitay te bidyeqn esponse against a
tatgccgagt gagaaccaat c[cattcrgcac da%lté atttca 360

gggt cagcEYEaR TRV JE 2 T FPRBAL Y Cgaatggg aaact cacaa
acgt aqgpirheitaits o@GA%AE b Cthe hipUHRY SEDHUERAGPET.IIL
ttgggtttcc ttgaccctac tgcggctatc 480 gtatcgtctg

atactactgc ttaagcttgt attctatagt gtcacctaaa tcgtatgtgt

S0 AR A L B A BEPER h ots n
act %ﬁgmlégéacﬁ-@}ﬁ%ﬁg%ébp;tcgta aactgccgtc 660 17
January 2007 WO 20047007538 PCT/ EP2003/ 007572 5/ 40

aud.' "' 1i .(apgt -a pdypeptidae£HIs ¢ tga +tt tucta
acpccgttcc gecaccccgga !.2n t cacc gaaccaat ca
gcagggt cat EBYct fd&‘g&fpﬂg%ﬁmg%&aé’%ccgcct 730
cgt ggccgyc (g CacLOGphaesAaebis 89likl¥Ct 99C gcctatat cg
ccgacatcac 840 cgatggggaa gatcgggctc gccacttcgg

gct cat gage (drt t gtpalgmephdgofifpraiasBe0 ggt ggcagge
ccecgt ggecg ggggact gt t cgceat ¢ tccttgcatg caccattcct
960 tgcggdfycg @@Eﬂ@ggfg@%g@w%%ﬁc ettt gggce

‘tgcttectaa (hac a%ﬁﬂ%p@l@@@f Plasmodium vivax,

(2) a polypeptide of Plasmodium ovale,

(h) a polypeptide of Plasmodium malariae,
(1) a polypeptide of breast cancer cells, |
() apolypeptide of kidney cancer cells, . .
(k)  apolypeptide of prostate cancer cells,
¢ a polypeptide of skin cancer cells,

m a polypéptide of brain cancer cells,

(n}  apolypeptide of leukemia cells,

(0)  arecombinant profiling,

(p)  apolypeptide of bee sting allergy,

(@)  apolypeptide of nut allergy,

(r) a polypeptide of fooa allérgies,

(s)  apolypeptide of asthma, or

® a polypeptide of Chlamydia

(W  Her2,
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gcat aaggga gagcgt cgat at ggtgcact ctcagtacaa tctitaneayg007
tgccgcatag 1080 ttaagccaac tccgctatcg ctacgtgact

gggt cat ggc tgcgccccga cacccgccaa 1140 cacccgctga
cgcgccctga cgggettgtc tgct@ cggc atcctcttac agacaagctg
1200 tgaccgtctc cgggagctgc atgtgtcaga ggttttcacc

gt catcaccg aaacgcgcga 1260 ggcagcttga agacgaaagg
gcctcgtgat gpgcci@idit ttataggtta atgtcatgat 1320
aataatggtt tcttagacgt caggtggcac ttttcgggga aatgtgcgcg
gaacccctat (880 EGRRittattt ttctaaatac attcaaatat
gtatccgctc 2tgag at aaccctgata 1440 aatgcttcaa

t aat att gaa %hgg g tatgagtatt caacatttcc gtgtcgccct
1500 tattcgettt digpgcggecat tttgecttcc tgtttttget
cacccagaaa cdctggtgaa 1560 agtaaaagat gctgaagatc

agt t gggt gc &gagttygyn nedswnegedd0t ggat ct caa 1620
cagcggt aag at ccttgaga gttttcgcge cgt tttccaatga
t gagcact tt 2%‘%0 iﬁ’ﬁ%ﬁd‘?ﬁ*?ﬂ“&"’%ﬁ?‘b’%@%@ggt attatc
ccgtattgac genggqsaAthaggcaactcgg 1740 tcgecgeata
cactattctc agaatgactt ggttgagtac tcaccagtca cagaaaagca
1800 tcttadgyat NfglJahgicag t aagagaatt atgcagtgct

gccat aacca tgagt @7 1860 cactgcggcc aacttacttc

t gacaacgat £ aggg% §3aaggagctaa ccgetttttt 1920
gcacaacat g %&gga@gaggdtaactcgcct t gat cgtt gg gaaccggagc
t gaat gaagc 1980 cataccaaac gacgagcgtg acaccacgat
gcct gt agca #fggc addaEdgatdgcgcaa 2040 act att aact

ggcgaactac ttactctagc ttcccggcaa caajtaata t ggat

2100 ggcgg éggaaa@i PERG SR 9%‘[3&5““(8?'& g@@g & (g?m%ggf (a2)
ccggetgget ggtttattgc 2160 tgataaatct ggagccggtg

agcgt gggtc tcgcggtatc attgcagcac tggggccaga 2220

t ggt aagccc tcccgtatcg tagttatcta cacgacgggg agtcaggcaa
ctatggatga 2280 acgaaataga caaatcgclg agat.aggt gc .

ctéac peatien of giotehing t tddavberaiy sadantgm qragtigenic

t cat t: t t
24000 v Al iz SRANIRS priAEE el b i dfARARAER
cct t pastitegscdatdd frag the @é@OcomsBang ghgcy t cagaccccy

t agaaaagat caaaggatct tcttgagatc ctttttttct 2520 :
gcgcgt aat ¢ ehct gérhowphalipasedaRt@ieiccaccgct a ccageggt gg
tttgtttgcce ? 80 29984S ag ctaccaactc tttttccgaa

ggt aact ggc cagcagag Cagatacc 2640 aaatactgtc
cttctagtgt gyccghaghphod@@gcaccac ttcaagaact ctgtagcacc
2700 17 January 2007 WD 2004/007538 PCT/ EP2003/ 007572
6/ 40 | eacé acarainfienzviepgeicingend r - - dgtt

~aaccagt ggct gCIacg%%gghgg%%gataagtc 77nti gtgtcttacc

gggt t ggact & agag 0gat aaggcgcagc ggtcgggttg
2320 aacggggggt tcgtgcacac agcccagctt ggagcgaacg

acctacaccg aactgagata 2880 cctacagcgc gagcattgag _
adbgc gdbacomgpesitooedslainy Ghadweciyspid snjgen gytad @gigenic determinant

t ccggt pagce agagt cg_gaacaggada gcgcacgagg gagettcceag
S a0LAR0%. SPP A 59, FR5ANIRARE 9

77.  The composition of claim 76, wherein said antigen or antigenic determinant is

- the M2 protein or a fragment thereof being at least 6 amino acids in length.

78.  The composition of claim 77, wherein said antigen or antigenic determinantisa

peptide comprising the amino acids 2 to 24 of M2 protein or a fragment thereof being at
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ctggtatctt tatagtcctg tcgggtttcg ccacctctga cttGHgByrE07
gatttttgtg 3060 atgctcgtca ggggggcgga gcct at ggaa
aaacgccagc aacgcggcct ttttacggtt 3120 cctggcecttt

tgctggectt ttgctcacat gttctttcct gegttatccc ctgattctgt
3180 ggataaccgt attaccgcct ttgagtgagc tgataccgct

cgccgcagcc gaacgaccga 3240 gcgcagcgag tcagtgagcg
aggggg&gggmggggq&@ﬁga at acgcaaac cgcctctccc 3300
cgcgcgttgg ccgattcatt aatgcagctg tggtgtcatg gtcggtgatc
gccagggt gc 3360 cgacgcgcat ctcgactgca tggtgcacca

oot Gt anat G b W B en e i geieptsa
'3@%(16 E6tBlh LA . AhRABLEIE blo 34 095 HHAGN 8L &ﬂﬁ@ﬁé}ﬁ thereof being
ttctg aat ¢

gcaaa tattctgaaa 3540 tgagctgttg acaat
adtdepabé hamotacmiadd Rgpth. cgcaagtt ca cgt aaaaagg 3600
gtatcgcgga att 3613 <210> 5 <211> 57 <212> DNA <213>
Artificial sequence <220> <223> sequence contai ni ng
P&t At Yool ok '()P%@p(fﬁ]lahkﬁb R91780 fdk R saﬁ%@%ﬁicﬁmlecule is an
tctagaattt ‘tctgcgcacc catcccgggt ggcgcccaaa gt gaggaaaa
t cacadnlighy or anfigbinic Gete@dihant3Mrthe2th2Csald\itigehl @>said antigenic
Artificial Sequence <220> <223> shjne-Dal garno

'sequetfé@minyis assi apgengs an antadiogpicaptbuslyt ifragments of

cccaag E#ﬁ] agtcagg ccatg 35 <210> 7 <211> 42
<2122&% S%g?b Honmo sapi ens <400> 7 Asp Ala du Phe

Arg His Asp ser Ay Tyr Qu Val" Hs Hs Gn Lys 15
10 15 17 January 2007 2 WO 2004/ 007538 | L .
Fdt/ Bhegmpositigiy of any of claims 47-80, wherein said self antigen is a protein,
a peptide or any fragments or muteins thereof, selected from the group
~ consisting of: '
a) -a lymphotoxin;

b) a lymphotoxin receptor;

c) RANKL;
d) VEGF;"
e) VEGFR;

f) IﬁterleukineS ;
2 Interleukin-8

h) Interleukin— 17,

h) Interleukin-13;

1) Angiotensin;
¥ CCL2L;

)  CXCL12;

m) SDEF-1;

n) MCP-1;

. 0) Endoglin;
P) Resistin;
q)  GHRH;
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7/40 Leu *. ~ cn,1Q _du Asp Val @ _ar Asnl 1}An4ay 2007
Cy Alalle lle 20 25 30 dy Leu Mt Val Gy dy Val
Val Ile Ala 35 40 <210> 812§211> 18 <212> PRT <213>
Artificial sequence <220>7<223> Abeta 1-15 GGC <400>

8 Asp Ala G u Phe Arg His Asp Ser Ay TOyr Gu Val H's

Hs Gn Ey dy COys <210> 9 <211> 30 <212> PRT

<213> Artifici al L gegence <220> <223> Abeta 1-27 GGC
<400> 9 Asp Ala A u Phe Arg His Asp ser Ay 10yr Qu
Val His Hiss)15n TRE; 5 Leu Val Phe Phe Ala G u Asp Val
Ay ser Asn.dy ﬁrl%‘ Cys 20 25 30 <210> 10 <211> 17
<212> PRT <213> ificial Sequence <220> <223> Abeta
33-42 mutang) <4P@axh0 Cys Ay His Ay Asn Lys Ser Gy
Leu Mt Val Ay Ay Vval val Ile 15 10 15 Ala <210>
11 <211> 19 Bradykinin;

w) BLC;
X) M-CSF;
X) Tumor Necrosis Factor o. (TNFa);

Y) amyloid beta peptide (Al 4;); and
z) a human IgE.
-82. The composition of any of claims 47-81, wherein said self antigen is a
Iymphotoxin or a fragment thereof selected from the group consisiting of:
a) lymphotoxin o (LTaw);
b)  lymphotoxin B (LTB); and

c) a mixture or combination of LTa and LT.

.- 83.- The composition of any of claims 47-82, wherein said organic molecule is an
organic molecule suited to induce an immune response against a drug, hormone

or toxin.

84. The composi.tion of any of claims 47-83, wherein said organic molecule is an.

organic molecule suited to induce an immune response against a drug.

- 85. The composition of any:of claims 47-84, wherein said drug is selected from the

group consisting of’

(a) ' codeine;

| (b) fentanyl;
(c) : 7 heroin;
(d) morphine;

'(e) _ - amphetamine;




<212> PRT <213> Honp sapiens <400> 11 17 Januhf{Pesey7007

WD 2004/ 007538 PCT/ EP2003/ 007572 8/ 40 Asp Arg Val Tyr
Ile HHs Pro Phe H s Leu Va 1IIe Hs Asn 15 10 <210>
12 <211> 10 <212> PRT <21 Hono sapi ens <400> 12

"Asp Arg Val Tyr Ile Hs Pro Phe Hs Leu 1 5 10 <210>
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13 <211> 8 <212> PRT <213> Honp sapiens <400> 13 Asp
Arg Val Tyrplle H's Pro Phecaife; <210> 14 <211> 11
<212> PRT <213> Artificial Sequence <220> <223>

CGG angi ot dBkin |  <400> meth)asne@toyiy@eshambetm@e,val

T e
methylphemdate; .
(j) nicotine;
(k) LSD;
D mescaline;
(m) : psilocybin; and
(n) ' tetrahydrocannabinol.

86. The composition of any of claims 47-85, wherein said drug is nicofine.

87. The composition of any of claims 47-86, wherein the organic molecule is suited

to induce an immune response against a hormone.

88. The composition of any of claims 47-87, wherein said organic molecule is a
- hormone being selected from the group consisting of:
(a) Progesterone;
(b) Estrogen;
(c) Testosterone;
(d) follicle stimulating hormone;
(e) melanin stimulatingihormone;
'(f). adrenalin; and

(g) noradrenalin.

89.  The composition of any of claims 47-88, wherein the organic molecule is

suited to induce an immune response against a toxin.

90.  The composition of any of claims 47-89, wherein said organic molecule is a

~ toxin being selected from the group consisting of:

(a) Aflatoxin;
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<223> CGG Angiotensin i peptide <400> 15 Cys H {pnegry 2007
Asp Arg Val Tyr Ile H's Pro Phe H's Leu 5 10 <210>
16 <211> 13 <212> PRT <2 Artificial Sequence

- <220> <223> Angi otensin-| pepti de <400> 16 Asp

Arg Val Tyr Ile Hs Pro Phe Hs Leu Gy Gy Cys 5 10
17 January 2007 WO 2004/007538 PCT/ EP2003/ 007572

9/ 40 <BYQipudibra oihl> 26 <212> PELT <213> Artificial
sequence <220> <223> prion peptide "cprplong" <400>
17 cys(chéaironorpxist ser Arg Pro Met Ile His Phe Ay Asn
ASP Trp.Gu. 1 5 15 Asp Arg Tyr Tyr Arg GQu Asn
Vet Tﬁ)ﬁ?té"%sz@]doelw 18 <211> 16 <212> PRT <213>
Arti fi@ ahtiGaeraReRs. <220> <223> prion peptide
"cprpshort” <400> 18 Lys Gy Asn Asp Trp Gu Asp Arg
Tyr Tyr Arg Au Asn Met Tyr Arg 1 5 10 15

91. A pharmaceutical composition comprising:
a) the composition of any of claims 47-90 and
. b)  anacceptable pharmaceutical carrier.

92. A vaccine composition comprising an immunologically effective amount of

the composition of any of claims 47-90.

- - 93. The vaccine composition of claim 92 further comprising an-adjuvant.

94. A process for producing a non-naturally occurring, ordered and repetitive
antigen array comprising:
(a) providing a molecular scaffold comprising a core particle selected from
the group of '
(i) AP205 virus; and
(il AP205 virus-like particles; and
(b) providing an organic molecule suitable for inducing an immune
response; : |
(c) providing a means of associating (2) and (b), said means optionally
contained within (a) and/or (b), or as a separate molecule; amd
(d) combining the elements of (a) through (c), such that said organic
molecule associates with said scaffold to form an ordered and repetitive

antigen array.

95. A process for producing a non-naturally. occurring, ordered and repetitive

array comprising;
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<210> 19 <211> 26 <212> PRT <213> Artificial LEfmAye007
<220> <223> prion protein "human cprplong" <400> 19

Cys Ser Ala Met Ser Arg Prpz3lle Ile Hs he Ay Ser Asp
Tyr Au 1 5 10 15 Asp Arg Tyr Tyr Arg G u Asn Met

Hs Arg 20 25 <210> 20 <211> 16 <212> PRT <213>
Artificial sequence <220> <223> prion peptide "human

Cprps " Avia
Tyr Tgt%ﬁ %OVldﬁfE%O%Quhl/as%ﬁ@gM c&ﬁﬁnfé@a \Jli}ﬂ's l@elﬁféggzg:g@!é&ed from

<211> th6 gm@]c@nsxﬁtﬁigdﬂ January 2007 WD 2004/007538
PCT/ EP2003/ Q07572. 10/40.<213> Ar.il | ci i equence
<220> <2235V P THePrPERE 09 Addt lal aﬁéﬁQ 13418@?

238/; :c’l_s: A e{ %bro%&ﬁ C&{%I‘lﬁ.{j&gaﬂn% dcld8 2'13%&%?9(5%(9 NES 5, and
Met His Ar g(uﬂ(h ﬂﬁteui?yt(&‘;E@]DM]b wiﬁrem said mutein con31sts of an
addition, deletion or substitution of one to thrée amino
acids from amino acids 1-131 of SEQ ID NO:1;
(b) providing an organic molecule suitable for inducing an immune response;
(c) providing a means of associating (a) and (b); said means optionally contained
within (a) and/or (b), or as a separate molecule; and

(d) combining the elements of (a) through (c), such that said organic

molecule associates with said scaffold to form said ordered and repetitive array.

96. A nucleic acid molecule comprising a nucleotide sequence as set forth in

SEQ ID NO:125.

97.  Ahostcell containing a nucleic acid according to claim 96 or a vector

according to any one of the claims 42-45.
98. - The host cell of claim 97, wherein said host cell is E.coli.

99. A method of producing a virus-like particle according to any of claims 1-19
comprising the steps of
.(a) providing a nucleic acid according to claim 96 or a vector according
to any one of the claims 42-45;
(b)  introducing said nucleic acid or said vector into a host cell;
~(c)  expressing said nucleié acid or the sequence of said vector in said
host cell to obtain a protein or a mutein capable of fonin'ng a virus-

like particle according to claim 1 or claim 16.

100. . The method of ci_aim 99, wherein said host cell is E.coli.
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<212> PRT <213> Artificial sequence <220> <225%J45upy£007
pepti de "bovine cprpshort” <400> 22 Cys @y Asn Asp
Tyr Qu Asp Arg Tyr Tyr Afgy G u Asn Met His Arg 1 5
10 15 <210> 23 <211> 26 <212> PRT <213> Artificial
Sequence <220> <223> prion peptide "sheep cprpl ong"
<400> 23 cys Ser Ala Met Ser Arg Pro Leu Ile Hi's Phe
@y Asn Asp Tyr Au 1 5 10 15 Asp Arg Tyr Tyr Arg
G u Asn Met Tyr Arg 20 25 <210> 24 <211> 16 Hf12>

ﬁﬂTAé@fS$eAPWP$IE?%?CCS€W19etﬁ§éaIm<922@£“@lﬂé‘ﬂnﬁpi’%

pep&lja(ilﬁn sigep cprpshort” <400> 24 Cys Ay Asn Asp
Tyr pArg Tyr Tyr Arg Au Asn Met Tyr Arg 1 5
10 15 <210> 25 <211> 14 <212> PRT <213> Artificial
Sequence <220> <223> nurine TNF- a nutant 17 January
1307 Thaygwe/compastopior nsppoomebod sgeording foglaim 101,

wherein the composition further comprises an adjuvant

103. Use of the vaccine composition according to claim 92 for the preparation of a

vaccine, wherein said vaccine is suitable for being administered to a subject.

104. The use of the vaccine composition according to claim 103, wherein said

composition further comprises an adjuvant.

105. The composition according to any of claims 47-90 for use in the treatment or
prevention of a disease, disorder or physiological condition in an individual,

wherein said composition is suitable for being administered to said individual.

106. Use of the composition according to any of claims 47-90 for the preparation of a
composition for treating or preventing a disease, disorder or physiological
condition in an individual, wherein said composition is suitable for being

administered to said individual.

107. A vaccine composition according to claim 92 for use in the treatment or

prevention of a disease, disorder or physiological condition in an individual,

wherein said composition is suitable for being administered to said individual.

108. Use of the vaccine composition according to claim 92 for the preparation of a

vaccine for treating or preventing a disease, disorder or physiological condition in -
an individual, wherein said vaccine composition is suitable for being administered

to said individual.




W

<3 10>

<400> 25 Cys Ay Ay Val Gu Gu An Leu Gu THp WYy 2007

Ser An Arg 1 5 10 <210> 26 <211> 22 <212> PRT
02008887588t i fi ci al Sequence <220> <223> nur i rRCTHF003407572

mut ant <400> 26 Ser Ser W Asn ser 5er Asp Lys Pro

Val Ala Hs Val Val Ala Asn 1 5 10 15 H's dy Val

Eloy Gy Oys <QﬂQD3El“ LIEPmE> 20 <212> PRT <213>

tifl <220> <223> nurine TNF-a nut ant
‘éﬁ’,ﬁgéj‘g"%@%’a@y cys Ser Ser @ n Asn Ser ser Asp Lys

“TRsotYalaMha Hs Val Vval Al a 151015 Asn Hs Qy

<120>
<130>

<150>
<351

<160>
<170>
<210>
<211>
<212
<213

<400>

enggfw%lp> 28 <211> 22 <212> PRT <213> Artificial
?%% §h§§9 £220> <223> human TNF-a peptide nutant
égr ser Arg Thr Pro Ser Asp Lys Pro Val Ala
McHiesulat AvtigeAlarragss 1 5 10 15 Pro An Ala Qu Qy

Péanggo <210> 29

us 60/396,126
2002-07-17

125

PatentIn version 3.2
1

131

PRT .
Bacteriophage AP205

1

%et Ala Asn Lys gro Met Gin Pro Ile Thr Ser Thr Ala Asn Lys Ile
15

val Trp
leu Arg

. Gly G1n
50

Cys Ala
.65

- Thr vai
Trp Glu
Ala Gly
Thr Thr

130

<210>
<211

10

Ser Asp Pro Thr Arg Leu Ser Thr Thr phe Ser Ala Ser Leu
20 25 30

Gln Arg val Lys val Gly Ilte Ata Glu Leu Asn Asn val Ser

Tyr val ser val Egr Lys Arg Pro Ala ESO Lys Pro GTu G1y

Asp Ala Cys val Ile Met Pro Asn Glu Asn GIn Ser Ile Arg
70 75 80

Ile ser Gly Ser Ala Glu Asn Leu Ala Thr Leu Lys Ala Glu
85 90 95

Thr His Lys Arg Asn val Asp Thr Leu Phe Ala Ser Gly Asn
100 105 110 Y

Leu Gly Phe Leu Asp Pro Thr Ala Ala ITe val ser Ser Asp
115 120 125

Ala

2
3635

<212> DNA
<213> Artificial sequence




<211> 11 <212> PRT <213> Hono sapi ens <400> bolapyary 2007
January 2007 WO 2004/007538 PCT/ EP2003/ 007572 12/ 40

WO Q904/097638 A n- Trp Leu Asn Avg Arg Al a su Al - PCTEPRN3/07572
<210> 30 <211> 13 <212>?MAT <213> Artificial sequence
<220> <223> CGG I gE peptide nutant <400> 30 Cys Gy

<220~ Asn Leu Thr Trp ser Arg Ala ser Ay 1 5 10
<223> PL&?R‘U’L ﬁ‘ﬁpigﬁﬂ& @“5@1‘29 'PRPhage 8820k £9FY erelcigequence
<400> 2<220> <223> IgE m notope <400> 31 Ile Asn Hs Arg Gy

cgagctcg@ cctbgptdéal codaditas? B0gadtac? biagdhagsd kdgadittox213>60

aacactgcgg

gctegeecgg, g%té:%l}gga# agf% u&gggqgcég%ia% th;%g%gtgggigtn g@gggapgetga <4OO>
ggaaaatcac atggcaaata agccaatgca accgatcaca tctacagcaa ataaaattgt 180
gtggtcggat ccaactcgtt tatcaactac attttcagca agtctgttac gccaacgtot 240
taaagttggt atagccgaac tgaataatgt ttcaggtcaa tatgtatctg tttataageg 300
tcetgcacct aaaccggéag gttgtgcaga tgcctgtgtc attatgccga atgaaaacca 360
atccattegce acagtgattt cagggtcagc cgaaaacttg gctaccttaa aagcagaatg 420
ggaaactcac aaacgtaacg ttgacacact cttecgcgage ggcaacgcecg gtttgggrit 480
ccttgaccct actgcggcta tcgtatcgtc tgatactact gcttaagett gtattctata 540
gtgtcaccta aatcgtatgt gtatgataca taaggttatg tattaattgt agccgegttc 600
taacgacaat atgtacaagc ctaattgtgt agcatctggc ttactgaage agaccctatc 660
atctctctcg taaactgccg tcagagicgg trtggttgga cgaaccttct gagtttctgg 720
taacgccgtt ccgeaccccg gaaatggtca écgaaccaat cagcagggtc atcgctagcc 780
agatccteta cgocggacge atcgtggocg gcatcaccgg cgccacaggt gcggttgctg 340
gcgectatat cgeccgacatc accgatgggg aagatcgggc tcgecacttc gggetcatga 200
gcgcttgttt cggcgtgggt atggtggcag gccccgtggc cgggggactg tigggcegeca 960
tctccettgea tgcaccattc cttgcggcgg eggtgctcaa cggcctcaac ctactactgg 1020
| gctgettect -aatgcaggag tcgcataagg gagagegicg atatggtgea ctctcagtac 1080
-aatctgctct gatgccgcat agttaagcca actccgetat cgctacgtga ctgggtcatg 1140
gctgcgeece gacacceegee aacacctgct gacgcgecct gacgggettg tetgctcccg 1200
gcatccgctt acagacaage tgtgaccgic tccgggaget gcatgtgtca gaggtittca 1260
ccgtcatcac cgaaacgcgce gaggcagett Qaagacgaaa gggectegtg atacgectat 1320
ttttataggt taatgtcatyg ataataatgg tttcttagac gtcaggtoggc actittcggg 1380
gaaatgtgcg cggaacccct atttgtitat ttttctaaat acattCaaat atgtatccgc 1440
tcatgagaca ataaccctga taaatgcttc aataatattg aaaaaggaag agtatgagta 1500
ttcaacattt ccgtgtegee cttattcecet tttttgegge attitgectt cctgtttttg 1560
ctcacccaga aacgctggtg aaagtaaaag atgetgaaga tcagtigggt gcacgagtgg 1620
gttacatcga actggatctc aacagcggta agatccttga gagttttcge cccgaagaac 1680
gttttccaat gatgagcact tttaaagttc tgctatgtgg cgcggtatta tcccgtattg 1740
acgccgggca agagcaactc ggtcgecgca tacactattc tcagaatgac ttggtigagt 1800
actcaccagt cacagaaaag catcttacgg atggcatgac agtaagagaa ttatgcagty 1860
ctgccataac catgagtgat ccaacttact tctgacaacg atcggaggac 1920




<212> PRT <213> Artificial Sehausge07
<400> 33 Arg Set' Arg ser
WO QNO@se Tyr Trp Leu Trp 1 5 10 <210> 34 <PCTHEPEW3/007572
<212> PRT <213> Artifici &*sequence <220> <223> |IgE
m not ope 17 January 2007 WO 2004/ 007538
zapuagBCEL B2 G08¢ &&ﬁﬁﬂ&uc&%g&@q@%@@>nﬁéd&@hr AstrgbethrEhr 1850

<210> 33 <211> 10
<220> <223> | gE m not ope

<400> 3

Ser Al a Ser 1510 <210> 35 <211> 10 <212>
ggga Cfgwcwf%ﬁgawﬁﬁw P dg4tHAGES tIRDYICH BIgsChRg 2040
caatggcaﬁplah%gcﬁ%@acé’aﬁté@' t@%@gah@’c‘ apc'i'.?ac-&@a%‘t Al aregy
Gy 1510 <210> 36 <21i> 10 <212> PRT <?T3>
aacaattayly tamf@%\tg SEEYIIEER aapPlucagy 2QSATAHEY eqmqtgqmcc 2160
- ttccggctgg ctgotttatt getgataaat citggagecgg tgagegtggo tetcgeggta 2220
tcattgcage actggggcca gatggtaage cctcccgtat cgtagttatc tacacgacgg 2280
ggagtcaggc aactatggat gaacgaaata gacagatcgc tgagataggt gectcactga 2340
" ttaagcattg gtaactgfca gaccaagttt actcatatat actttagatt gatttaaaac 2400
ttcatttita atttaaaagg atctaggtga agatcctttt tgataatctc atgaccaaaa 2460
'_tcccttaacg tgagttttcg ttccactgag cgtcagaccc cgtagaaaag atcaaaggat 2520
cttcttgaga tccttttttt ctgcgegtaa tctgctgett gcaaacaaaa aaaccaccge 2580
taccagcggt ggttigtttg ccggatcaag agctaccaac tcttittecg aaggtaactg 2640
gcttcagcag agcgcagata ccaaatactg tccttctagt gtagccgtag ttaggccace 2700
acttcaagaa ctctgtagca ccgcctacat acctecgctct gctaatcctg ttaccagtgg 2760
cigctgccag tggcgataag tcgtgtctta ccgggttgga ctcaagacga tagttaccgg 2820
ataaggcgca gcggtcgggc tgaacggggg grtcgtgcac acageccage ttggagcgaa 2880
cgacctacac cgaactgaga tacctacagc gcgagcattg agaaagcgcc acgcttcccg 2940
aagggagaaa ggcggacagg tatccggtaa gcggcagggt cggaacagga gagcgcacga 3000
gggagcttcc agggggaaac gectggtatc tttatagtcc tgtcgggttt cgccacctet 3060
gacttgagcg tegatttttg tgatgctcgt caggggggcyg gagectatgg aaaaacgcca 3120
gcaacgcggce ctttttacgg ttcctggect tttgctggec trttgotcac atgttetttc 3180
ctgcgttatc ccctgattct gtggataace gtattaccge ctttgagtga gctgataccg 3240
ctcgccgcag ccgaacgacc gagcgcagcg agtcagtgag cgaggaagcg gaagagcgec 3300
caatacgcaa accgcctcte ceccgegegtt ggccgattca ttaatgcage tgtggtgtca 3360
tggtcggtga tcgecaggygt gocgacgege atctcgactg catggtgcac caatgecttct 3420
. ggcgteagge agccatcgga agctgtggta tggccgtgca ggtcgtaaat cactgcataa 3480
'ttcgtgtcgc tcaaggcgca ctcccgttct ggataatgtt ttttgcgccg acatcataac 3540
ggttctggea aataftctga aatgagctgt tgacaattaa tcatcgaact agttaactag 3600
tacgcaagtt cacgtaaaaa gggtatcgceg gaatt | 3635
<210> 3
<211> 131
ﬁgigi Kﬁzificia1 Sequence
<220> :
<223> Bacteriophage AP205 mutant




<400> 36 Val Asn Leu Thr Trp ser Phe Gy Leu d7{Jangay 2007

aattgtgtag

ctctctcgta

10 <210> 37 <211> 10 <212> PRT <213> Artifici al
WO 200440871388 <220> <223> CeH3 epitope <400> 3PCTAP2M07572 .
Leu Pro Trp Ser Phe Ay "4 Gu 1 5 10 <210> 38
<211> 10 <212> PRT <213> Artificial sequence <220>
<223> CeH3 m notope <400> 38 Val Asn Arg Pro Trp Ser
Met Ala A2nely@ ThiegeiGhaln ProS1k0Th<220Th39ak2hdw 11Q 1212> PRT
1 <213> Artificial Sequent® <220> 17 Janddry 2007 WO
2004/ 007538 PCT/ EP2003/ 007572 14/40 223; cei!3
val Trp S8r: A$iCtroperth<4BPted SeVathl ¥hr L 84510 aTH Befr GaPhe Tyr
Gnal 1 5 10 <283 40 <211> 10 3@12> PRT
Leu Arg GIn Arg val Lys val Gly Ile ala G1u Leu Asn Asn val Ser
33 40 45
Gly GIn Tyr val ser val Tyr Lys Arg Pro Ala Pro Lys Pro Glu Gly
50 55 60
'Cys Ala Asp Ala Cys val Ile Met Pro Asn Glu Asn GIn Ser Ile Arg
65 70 75 80
Thr val Ile Ser Gly Ser Ala Glu Asn Leu Ala Thr Leu Lys Ala Glu
85 20 95
Trp Glu Thr His Lys Arg Asn val Asp Thr Leu Phe Ala ser Gly Asn
100 105 110
Ala Gly Leu Gly Phe Leu Asp Pro Thr Ala Ala Ile val Ser Ser Asp
115 120 125
Thr Thr Ala
130
<210> 4
<211> 3613
<212> DNA
<213> Artificial sequence
<220>
<223> Plasmid pAP281-32
<400> 4 _
cgagctcgee cctggcttat cgaaattaat acgactcact atagggagac cggaattcga 60
gctcgecegg ggatcctcta gattaaccca acgcgtagga gtcaggcecat ggcaaataag 120
acaatgcaac cgatcacatc taqagcaaat aaaattgtgt ggtcggatcc aactcgtita 180
~tcaactacat tttcagcaag tctgttacgc caacgtgtta aagttggtat agccgaactg 240
aataatgttt caggtcaata tgtatctgtt tataagcgtc ctgcacctaa accggaaggt 300
tgtgcagatg cctgtgtcat tatgccgaat gaaaaccaat ccattcgcac agtgatttca 360
gggtcagccg aaaacttggc taccttaaaa gcagaatggg aaactcacaa acgtaacgtt 420
gacacactct tcgcgagcgg caacgccggt ttgggtttce ttgaccctac tgcggctate 480
gtatcgtctg atactactgc ttaagcttgt attctatagt gicacctaaa tcgtatgtgt 540
atgatacata aggttatgta ttaattgtag ccgcgttcta acgacaatat gtacaagcct 600
catctggctt actgaagcag accctatcat aactgccgtc 660




<213> Artificial Sequence <220> <223> CeH3 ni hblagpery 2007
<400> 40 Val Trp Thr Ala Cys Ay Tyr Ay Arg net 1 5
WO2W4/06%39> 41 <211> 7 <212> PRT <213> Arti f iR€TALP2003/007572
sequence <220> <223> CeH0ni not ope <400> 41 Ay Thr
Val Ser Thr Leu Ser 1 5 <210> 42 <211> 7 <212> PRT

aganicog S22 19grRhed |a§t@ﬂ‘m:$§eﬂ RRES oot %Qﬁcﬁ3> ﬁ@@:ﬂg«:'ﬂhmﬁ OR&h

<400> 42 Leu Lei Ser Arg Tyr Trp T'5 <710> 43
2atggieacs gjaccpaty ﬂéwmﬁgﬂgﬁawm fAtertitase feprwcat220%30
'cgtggccggczageac@g <210> g%@%c gé??@&géﬁ g%%€%%r%caaﬂﬁaé er %fdj
cgatggggaa gatcgggctc gccacttcgg gcetcatgage gotigtticg gogtgogtat
ggtggcaggc cccgtggocy ggggactgit ggocgccate tccrtgeatg caccattect 960
tgcggegycy gtgctcaacg goctcaacct actactggge tgcttoctaa tgcaggagtc 1020
gcataaggga gagcgtcgat atggtgcact ctcagtacaa tctgctctga tgeccgecatag 1080
ttaagccaac tccgctafcg ctacgtgact gggtcatggc tgrgccccga cacccgecaa 1140
cacccgctga cgcgeectga cgggettgtc tgetcccgge atccgcettac agacaagetg 1200
tgaccgtctce cgggagetge atgtgtcaga ggttttcacc gtcatcaccg aaacgcgega 1260
ggcagctiga agacgaaagg gcctcgtgat acgecctattt ttataggtta atgtcatgat 1320
‘aataatggtt tcttagacgt caggtggcac ttttcgggga aatgtgcgcg gaaccectat 1380
ttgtttattt ttctaaatac attcaaatat gratccgctc atgagacaat aaccctgata 1440
aatgcttcaa taatattgaa aaaggaagag tatgagtatt caacatttce gtgtcgeccet 1500
-tattcccttt ttidcgacat tttgecttce fgtttttgct cacccagaaa cgetggtgaa 1560
agtaaaagat gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa 1620
‘Cagcggtaag atccttgaga gttttcgcce cgaagaacgt tttccaatga tgagcacttt 1680
Taaagtictg cratgtggeg cggtattatc ccgtattgac geccgggeaag agcaactcgy 1740
tegecgcata cactattcte agaatgactt ggtigagtac tcaccagtca cagaaaagca 1800
tcttacggat ggcatgacag taagagaatt atgcagtgct gocataacca tgagtgataa  1B60
. cactgcggec aacttactic tgacaacgat cggaggaccg aaggagctaa ccgettttit 1920
gcacaacatg ggggatcatg taactcgcct tgatcgttgg gaaccggage tgaatgaagc 1980
cataccaaac gacgagcgtg acaccacgat gcctgtagca atggcaacaa cgttgcgcaa 2040
actattaact ggcgaactac. ttactctage ttcccggcaa caattaatag actggatgga 2100
ggcggataaa gtitgcaggac cacttctgcyg ctcggecctt ccggetgget ggtttattgc 2160
tgataaatct ggagceggtg agcegtgggtc tegeggtatc attgcagcac tggggecaga 2220
‘tggtaagccc tcccgtatcg tagttatcta cacgacgggg agtcaggcaa ctatggatga 2280
acgaaataga cagattgctg agataggtgc ctcactgatt aagcattggt aactgtcaga 2340

- ccaagtttac tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat 2400
ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttegtt 2460
ccactgagég tcagaccecg tagaaaagat caaaggatct tcttgagatc ctttittttct 2520
gcgcgtaatc tgctgcttgc aaacaaaaaa accaccgcta ccageggtdg tttgtttgec 2580
ggatcaagag ctaccaactc tttttccgaa ggtaactggc ttcagcagag cgcagatacc 2640
aaatactgtc cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc 2700




<213> Artificial sequence 17 January 2007 WD 17January 2007
2004/ 007538 PCT/ EP2003/ 007572 15/40 <220> <223> CeH3
WO Pio#B87638%e <400> 44 Lieu Trp Ay Met A n Gy PATEP2MBAHOET2
45 <211> 15 <212> PRT <##8> Artificial Sequence
<220> <223> CeH3 m notope. <400> 45 Leu Thr Leu ser
Lot ::.Lae..ﬂ& E’g&dﬂg& ‘H@@frvait‘tl—@tuéﬁ CHl Mae’ﬁl ‘S'e’r't“'—""l"'*"S ]:&ﬂﬁS
<210> 46 <211> 9 <212> PRT <213> Art|f|C|aI sequence
grotcttacs RYSTLOPsss AU IRIADYITHECI9RE (TRIVLBCHS INRATIBFRE Pris20
aacgggggé‘@&caéta@& ég%‘f!cé‘% t égaéci-?a%g aél:%acaﬁ:’cblia& a??t}?o > 15

13> Artificial Sequéence 20> t ope

<400> 7

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu val His His G1n Lys
1 5 10 15

CCtacagCQﬂKﬂ?SCQFFgVQIa%ﬂﬂﬁ@QQ@Q gqﬂthwqgasmggagaadyg €ﬁ§ﬁ@ﬁ§§ﬂ3 2940
tccggtaage ggcagggtcg gaacaggaga gegeacgagy gageticcag goggaaacge 3000
ctggtatctt tatagtcctg tcggotttco ccacctcetga cttgagecgtc gatttttgtg 3060
atgctcgtca ggggggcgga gcctatggaa aaacgecage aacgceggect ttttacggrt 3120
cctggecttt tgctggectt ttgctcacat gttctticct gegttatcce ctgattctgt 3180
ggataaccgt attaccgcct ttgagtgage tgataccgcet cgecgcagce gaacgaccga 3240
gcgeagcgag tcagtgagcg aggaagcgga agagcgecca atacgcaaac cgcctctcce 3300
cgcgcgttgg ccgattcatt aatgcagetg tggtgtcatg gtcggtgatc gecagggtge 3360
cgacgcgeat ctcgactgea tggtgcacca atgettcetgg cgtcaggcag ccatcggaag 3420
ctgtyggtatg gccgtgcagg tcgtaaatca ctgcataatt cgtgtcgetc aaggcgcact 3480
cccgttctgg ataatgtttt ttgcgccgac atcataacgg ttctggeaaa tattctgaaa 3540
tgagctgitg acaattaatc atcgaactag'ttaactagta cgcaagttca cgtaaaaagg 3600
gtatcgcgga att 3613
<210> 5
<211> 57
<212> DNA
<213> Artificial Sequence

. <220> : L. ]
<223> sequence containing putative AP205 ribosomal binding site
<400> 5
tctagaattt tctgcgcacc catcccgggt ggcgcccaaa gtgaggaaaa tcacatg 57
<210> &
<211> 35
<212> DNA
<213> Artificial sequence
<220> .
<223> shine-Dalgarno sequence of vector pQbls8s
<400> 6
tctagattaa cccaacgcgt aggagtcagg ccatg 35
<210> 7
<21l> 42
<212> PRT .
<213> Homo sapiens




<211> 17 <212> PRT <213> Artificial sequence }’<Jsppy 2007
<223> CeH3 m npbtope <400> 48 Ay A u Phe Cys Ile Asn
wOoRpd/ogsgs Ay Tyr Trp Val Cys Ay Asp Pro 1 FPCIVEPRE3/007572
Ala 17 January 2007 WO 294/ 007538 PCTI EP2003/ 007572
16/ 40 <210> 49 <211> 5 <212> PRT <213> Artificial
Lew val PREAWYERCEs 632Q>5<“‘2€33?‘. Gl¥6 i B8 58 LPe Alenkey 115220>
. <2228 REPEAT 22> t4)..(5) <223> ThHése residues can
be repeated fromzero to any tines as a group <400>
S <210> 50 <211> 10 <212>
Gly Leu @%Tg%légyygr@{ ?(’faﬁ;cgga)g fgeeéﬁgnce <220> <223> N-term nal
gammal |inker <400> 50 Cys Ay Asp Lys Thr His Thr
Ser Pro Pro 5 10 <210> 51 <211> 9
<210> 8
<211> 18

<212> PRT
<213> artificial seguence

<220>
<223> Abeta 1-15 GGC

<400> 8
Asp Ala 61u Phe Arg His Asp Ser Gly Tyr Glu val His His Gln Gly
1 5 10 15

Gly Cys

<210> 9

<211> 30

<212> PRT_

<213> Artificial sequence

<220>
<223> Abeta 1-27 GGC

<400> 9
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu val His His Gln Lys
1 5 10 15

Leu val phe Phe Ala Glu Asp val Gly Ser Asn Gly Gly Cys
20 25 30

<210> 10

<211> 17

<212> ‘PRT_ |

<213> Artificial sequence

<220>
<223> Abeta 33-42 mutant

<400> 10
Cys Gly His Gly ?sn Lys Ser Gly Leu ?gt val Gly Gly Va1‘X§1 Ile
1 . :

Ala

<210> 11

<211> 14

<212> PRT .
<213> Homo sapiens

<400 11




<212> PRT <213> Artificial sequence <220> <22Bhlanuary2007
Cterminal gamma 1 |inker <400> 51 Asp Lys Thr His
WO JU9#/08638 Pro Pro Cys 5 <210> 52 <211> 17 PLIEP2(9ID07572

<213> Artificial sequence/0<220> <223> N-term na

gamma 3 |inker <400> 52 Cys Ay Gy Pro Lys Pro ser

Thr Pro Pro Ay ser Ser dy Ay Ala 5 10 15 Pro 17
ﬁwp Arg Vaihogr yri2007= PWO FRaOYs0Q&b361POE BEPR0R8/ 007572 17/ 40
1 <210> 3} 2 <211> 13 <219> PRT <213> Artifici al

Sequence <220> <223> C-term nal gamma 3 |inker <400>
<210> 123 Pro Lys Pro Ser Thr Pro Pro Ay ser Ser Ay Gy Al a
<21ll> 1Pro dy Ay 15 10 15 Cys Gy <210> 54 <211> 6
<%:1L§> P&b12> PRT <213> Artificial sequence <220> <223>
<el3> HRPQ GRS gl ycine Iinker

<400> 12

Asp Arg val Tyr Ile His Pro Phe His Leu
1 5 10

<210> 13

<211> 8

<212> PRT .
<213> Homo sapiens

<400> 13
ésp Arg val Tyr §1e His Pro Phe

<210> 14

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> CGG-angiotensin I

<400> 14 A
gys Gly Gly Asp ?rg val Tyr Ile His ;50 Phe

<210> 15

<2il> 13

<212> PRT_ |

. <213> Artificial Sequence

<220> . . o
<223> CGG-Angiotensin I peptide

<400> 15
gys Gly Gly Asp grg val Tyr Ile His 560 Phe His Leu

<210> 16

<211> 13

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Angiotensin-I GGC peptide

<400> 16
isp Arg val Tyr §1e His pro Phe His kgu Gly Gly Cys




<400> 54 Gy Cys Ay Ay Ay Ay 15 <210> 5b lapyary 2007
6 <212> PRT <213> Artificial sequence <220> <223>
WO poos/ea7a3snal gl ycine |inker <400> 55 Ay d y PADEPAOR/007572
Cys Ay 15 <210> 56 <2H8> 6 <212> PRT <213>
Artificial Sequence <220> <223> C-term na
gl ycine-lysine linker <400> 56 Ay Gy Lys Lys Ay
<210> 1£ys 5 <210> 57 <211> 6 <212> PRT <213> Artificia
:%%%; Eggquence <220> <223> N-term nal glycine-lysine |inker
. Janua WD 2004/ 007538 PCT/ EP2003/ 007572
<213> A‘i@/fjgum%g‘?eggg', Cys Ay Lys Lys Ay Gy 5 <210>

<220> 58 <211> 4 <212> PRT
<223> prion peptide "cprplong”

<400> 17
Cys Ser Ala Met Ser Arg Pro Met Ile His Phe Gly Asn Asp Trp Glu
1 5 10 15

Asp Arg Tyr ;gr Arg Glu Asn Met ;gr Arg

<210> 18

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> prion peptide “"cprpshort"

<400> 18
gys Gly Asn Asp Erp Glu Asp Arg Tyr Igr Arg Glu Asn Met Igr Arg

<210> 19

<211> 26

<212> PRT

<213> Artificial Sequence

<220> . .
<223> prion protein "human cprplong"

<400> 19
cys ser Ala Met Ser Arg Pro Tle Tle His Phe Gly Ser Asp Tyr Glu
i 5 | 10 15

Asp Arg Tyr {gr Arg Glu Asn Met ggs Arg

<210> 20

<211> 16

<212> PRT

<213> Artificial Sequence

<220> )
<223> prion peptide "human cprpshort”

<400> 20
gys Gly Ser Asp ;yr Glu Asp Arg Tyr Igr Arg Glu Asn Met ?ES Arg

<210> 21
<211> 26
<212> PRT




<213> Artificial Sequence <220> <223> c-ter ni hafanuary 2007
linker <400> 58 Ay Gy Cys Ay 1 <210> 59 <211> 25
WO 2@3B87SBINA <213> Artificial Sequence <220> FXAZEP2HB/047572
primer <400> 59 aaccat gd## aat aagccaa tgcaa 25 <210>
60 <211> 30 <212> DNA <213> Artificial sequence
<13 A4t T&Z3meRds 45 primer <400> 60 aatctagaat
tttctgcgca cccatcccgg 30 <210> 61 <211> 31 <212> DNA
<220>  <213> Artifjicial Sequenge - <220> <223> pl.46 prinmer
<223> Pr&&@(Pﬁpéléeaa A &8 SE%t agtat cagacgatac g 31 <210>
<400> 2162 <211> 43 <212> DNA <213> Artificial Sequence

<220> <223> pl. 47 primer _
gys ser Ala Met ger Arg Pro Leu Ile ggs Phe Gly Asn Asp Igr Glu

Asp Arg Tyr ggr Arg Glu Asn Met ggs Arg

<210> 22

<211> 16

<212> PRT__

«213> Artificial Sequence

<220> . . .
<223> prion peptide "bovine cprpshort"

<400> 22
gys Gly Asn Asp Eyr Glu Asp Arg Tyr Igr Arg Glu Asn Met ggs Arg

<210> 23

<211> 26

<212> PRT |

<213> Artificial Sequence

<220> )
<223> prion peptide "sheep cprplong"

<400> 23 _
gys ser Ala Met ger Arg Pro Leu Ile ggs Phe Gly Asn Asp Igr Glu

Asp Arg Tyr g%r Arg Glu Asn Met ;gr Arg

<210> 24

<21l> 16

<212> PRT |

<213> Artificial Sequence

<220> .
<223> prion peptide "sheep cprpshort”

<400> 24
Eys Gly Ash Asp ;yr Glu Asp Arg Tyr Igr Arg Glu Asn Met Igr Arg

<210> 25

<Z211l> 14

<212> PRT__ |

<213>. Artificial. Sequence

- <220> - '
<223> murine TNF- a mutant




<400> 62 gagtgatcca actcgtttat caactacatt ttcabtlamyry 2007

ctg 43 17 January 2007 WD 2004/007538

WO RIFOERZPD03/ 007572 19/ 40 c210> 63 <21l > 43 PCIZH28030M7A672

<213> Artificial sequencdl/4k220> <223> pl.48 pri ner

<400> 63 cagacttgct gaaaatgtag ttgataaacg agttggatca

ctc 43 <210> 64 <211> 21 <212> PRT <213> Artifici al
<400> 2%equence <220> <223> Derpl 117-137 peptide nutant

_ <400> 6 nille Tyr Pro Pro n Ala Asn Lys lle
- Sye cly @hyvd 4%%1%@(@3“' AFY GTfy%I’;LGe.“LSSEP@Aﬁ“ e Hs ser Ala 20
<210> 65 <211> 11 <2125 PRT <213> Artificial sequence
<220> <223> Flag <400> 65 Cys Gy Ay Asp Tyr Lys Asp

<210> 2
<210> 2@sp Asp Asp Lys 15 10 <210> 66 <211> 19 <212> DNA

<212> PRT_ _ ‘
<213> aArtificial Sequence

<220> .
<223> murine TNF- & mutant

<400> 26

Ser Ser GIn Asn Ser Ser Asp Lys Pro val Ala His val val Ala Asn
1 5 10 15

His Gly val SAy Gly Cys

<210> 27

<211> 20

<212> PRT__

<213> Artificial sequence

<220> - )
<223> murine TNF-a mutant peptide

<400> 27

Cys Ser Ser GIn Asn Ser Ser Asp Lys Pro Val Ala His val val Ala
1 5 10 15
Asn His Gly val

20

<210> 28

<211> 22

<212> PRT

<213> Artificial Sequence

<220> ]
<223> human TNF-a peptide mutant

<400> 28
ser Ser Arg Thr Pro Ser Asp Lys Pro val Ala His val val Ala Asn
1 5 10 - 15

Pro GIn Ala ggu Gly GIn

T <210> 29

<211> 11

<212> PRT

<213> Homo sapiens

<400> 29




<213> Artificial Sequence <220> <223> 5' LT- b/ fna2007
<400> 66 cttggtgccg caggatcag 19 <210> 67 <211> 19
WO 2B4/B055PINA <213> Artificial sequence <220> PEIFEP2H3/007572
LT-b prinmer <400> 67 cadtlygctg tcaccccac 19 17
January 2007 WD 2004/007538 PCT/ EP2003/ 007572 20/ 40
Sin Leu SiaWrp 08s SRLL%s 3Fg sR123, DHA <213> Artificial
1 SequenGge <220> <223> 54iaLT- bl ong-Nhel priner <400>
68 gcccgcetage ctgcecggtggt caggatcagg gacgtcg 37 <210>
<210 39 <211> 37 <212> DNA <213> Artificial Sequence
<211s 1X220> <223> 5' LT- sbhort-Nnhel primer <400> 69
<212> PRLCCQCtagc ctgcggtggt tctccagectg cggattc 37 <210> 70
<213> Arpifisiad3seqengs DNA <213> Artificial Sequence

<220> .
<223> CGG-IQE peptide mutant

<400> 30
gys Gly Gly val gsn Leu Thr Trp Ser Qgg Ala Ser Gly

<210> 31

<211> 8

<212> PRT, .

<213> Artificial Sequence

<220> .
<223> IgE mimotope

<400> 31

§1e Asn His Arg §1y Tyr Trp val

<210> 32

<211l> 8

<212> PRT

<213> Artificial Sequence

<220> )
<223> IgE mimotope

<400> 32

Qrg Asn His Arg §1y Tyr Trp val

<210> 33

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> IgE mimotope

<400> 33
Arg ser Arg Ser Gly Gly Tyr Trp Leu Trp
1 : 5 10

<210> 34
<211> 10
<212> PRT
<213> Artificial Ssequence

<220> .
<223> TgE mimotope




<220> <223> 3' LT- bstop-Notl prinmer <400> 7017 Janvary 2007
caat gact gc ggccgcttac cccaccatca ccg 33 <210> 71
WO 200409075381 <212> DNA <213> Artificial sequendeT/REZAGA07572
<223> MCS of vector pET22B@#%) <400> 71 gtttaacttt
aagaaggaga tatacatatg gatccggcta gcgctcgagg gtttaaacgg
<400 3060 cggccgcatg cacc 74 <210> 72 <211> 43 <212> DNA
<213> Artificial sequence <220> <223> prinmer MCS- 1F
val aAsn lAQUr 720t 3Gae @dg IRt Bhcgct ¢ gagggtttaa acggcggecg
1 cat 43° <210> 73 <211> 4% <212>. DNA <213> Artifici al
Sequence <220> 17 January 2007 WO 20041007538
<210> 3%CT/ EP2003/ 007572 21/40 c223 primerhics-lic <400> 73
<211> 19 cgaat gcgg ccgccgttta aaccctcgag cgctagccgg atcca 45

jﬁ%i K',gZilngiaMsgg,}e]ﬁeSS <212> DNA <213> Artificial sequence

<220>
<223> CeH3 epitope

<400> 35
val Ash Leu Pro Trp Ser Arg Ala Ser Gly
i 5 10

<210> 36

<211> 10

<212> PRT .

<213> Artificial sequence

<220>
<223> CeH3 epitope

<400> 36

val Asn Leu Thr Trp Ser Phe Gly Leu Glu
1 5 10

<210> 37

<211> 10

<212> PRT .

<213> Artificial Sequence

<220>
<223> CeH3 epitope

<400> 37
val Ash Leu Pro Trp Ser Phe Gly Leu Glu
1 ‘ 5 10

<210> 38

. <211> 10

<212> PRT
<213> Artificial Sequence

<220>
<223> CeH3 mimotope

<400> 38
val Asn Arg Pro Trp Ser Phe Gly Leu Glu
1 5 10

- <210> 39

<211> 10

<212> PRT

<213> Artificial Sequence

<220>




<220> <223> Banhi s6- EK- Nhe-F prinmer <400> 74 17 January 2007
gat ccacacc accaccacca ccacggttct ggtgacgacg atgacaaagc
WO 3618888 58 <210> 75 <211> 58 <212> DNA <ZPAZEP2003/007572
Artificial Sequence <220%#4&223> Banhi s6-EK- Nne-R
<400> 75 tcgagggcta gcgctttgtc atcgtcgtca ccagaaccgt
222> cOgE g8heaihe otggtgtg 58 <210> 76 <211> 42 <212> DNA
<213> Artificial Sequence <220> <223>
-<400> 38| i gol F- C-gl yci ne-1inker <400> 76 tcgagggtgg
val Lys L&9P9gtgat atPeagtfragipigittaaac gc 42 <210> 77 <211>
1 42 <219> <213> Artibicial sequence <220> <223>
ol i gol R-c-glycine-linker <400> 77 ggccgcgttt
<210- 4faacttatta accgcaacca ccaccaccac cc 42 <210> 78 <211>
<211> 101 <212> DNA <213> Artificial sequence <220> <223>
<212> peT| gol F- C-gammal - i nker <400> 78 tcgaggat aa
<213> Aggifdeirhéeayancecgccgt gtggttaata agtttaaacg ¢ 51

<220> :
<223> CeH3 mimotope

<400> 40
val Trp Thr Ala Cys Gly Tyr Gly Arg Met
1 5 10

<210> 41
211> 7

<212> PRT_ |

<213> Artificial Sequence

<220>
<223> CeH3 mimotope

<400> 41
Gly Thr val ser ;hr Leu Ser
-1

<210> 42

<21l> 7

<212> PRT

<213> Artificial sequence

<220>
<223> CeH3 mimotope

<400> 42
ieu Leu Asp Ser grg Tyr Trp

<210> 43

211> 7

<212> PRT_ _

<213> Artificial sequence

<220>
<223> CeH3 mimotope

<400> 43
.ng Pro Ala His ger Leu Gly

210> 44

<211> 7

<212> PRT _

<213> Artificial sequence




<210> 79 <211> 51 17 January 2007 WD 2004/ 00753enuary 2007
PCT/ EP2003/ 007572 22/ 40 <212> DNA <213> Artifici al
WO 204007588 <220> <223> ol i gol R- G gamal - | i nk&BCT/ERPOEB007572
79 ggccgegttt aaacttattaldd®acacggc ggagaggt gt
gggttttatc ¢ 51 <210> 80 <211> 36 <212> DNA <213>
Artificial Sequence <220> <223>
<220> ol igol FA-c-gamma3-1inker <400> 80 tcgagccgaa
-<223> Ceigtgisetge ccgccgggtt cttctg 36 <210> 81 <211> 38
<400> 43212> DNA <213> Artificial sequence <220> <223>
“  70ligol FA-c-ganmmm3-1inker <400> 81 caccaccaga :
Leu Trp aaaeecyacchg@@t agacg gtttcgge 38 <210> 82 <211> 39
1 <212> DNA <213> Artificial sequence <220> <223>
ol i go2FB- C- gamma3- | i nker <400> 82 gtggtgctcc
<210> 4800tggttgc ggttaataag tttaaacgc 39 <210> 83

<211> 15
<212> PRT .
<213> Artificial Sequence

<220>
<223> CeH3 mimotope

<400> 45

Leu Thr Leu Ser His Pro His Trp val Leu Asn His Phe val Ser
1 5 10 15

<210> 46

<211> 9

<212> PRT .

<213> Artificial Sequence

<220>
<223> CeH3 mimotope

<400> 46
. ier Met Gly Pro ?sp Gln Thr Leu Arg

<210> 47

<211> 6

<212> PRT |

<213> Artificial Sequence -

<220>
. <223> CeH3 mimotope

<400> 47
'Xa1 Asn Leu Thr grp ser

<210> 48
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> CeH3 mimotope

<400> 48
g'ly Glu Phe Cys :!_E'le Asn His Arg Gly Igr Trp val Cys Gly ?g.p Pro

Ala




<210
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

<211> 37 <212> DNA <213> Artificial Sequence l&&pyary2007
<223> ol i go2RB- c- gamma3-1i nker <400> 83 ggccgcgttt

WO3eM®0T188t a accgcaacca cccggag 37 <210> 84 <RAUErBE/A07572

<212> DNA <213> Artifici df46equence <220> <223>.
rMF-F <400> 84 ggaattccat atgcctatgt tcatcgtgaa cac
33 17 January 2007 WD 2004/007538 PCT/ EP2003/ 007572
23/ 40 <210> 85 <211> 29 <212> -DNA <213> Artificial
48equence <220> <223> rM F-Xho-R <400> 85 cccgctcgag
gégcgaaggtg gaaccgttc 29 <210> 86 <211> 62 <212> DNA
Aredzi4Y skfiarical Sequence <220> <223> RANKL- UP

ol i gonucl eoti de <400> 86 ctgccagggg cccgggtgcg

{ t t ttct 60 62
ggg%%gg cea. tgajgaccac catcaccage gcettctcagg ag

REPEAT
1)..()

These residues can be repeated from zero to any times as a group
49

g?y Gly Gly Gly ?er

<210>
<211>
<212>
- <213>

<220>
<223>

<400>

50

10

PRT

artificial Sequence

N-terminal gammal linker
50

Gly Asp Lys Thr His Thr Ser Pro Pro
Eys Y i 5 10

<210>
<211>
<212>
<213>

<220>

<223>
<400>

51

9

PRT .

artificial Sequence

c-terminal gamma 1 Tlinker
51

Asp Lys Thr His ;hr ser Pro Pro Cys
1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

52

17

PRT |

artificial Sequence

N-terminal gamma 3 linker
52

Glv Pro Lys Pro Ser Thr Pro Pro Gly Ser Ser Gly Gly Ala.
gys Sly cly Sy _ .10 15

Pro .




<211> 35 <212> DNA <213> Artificial sequence l&isgary 2007
<223> RANKL- DOMN ol i gonucl eoti de <400> 87 ccgct cgagt
WO 200400753 gt cctgaacttt gaaag 35 <210> 88 <2PCI/EIQ003/007572
<212> DNA <213> Artifici d/46equence <220> <223>
Primer 5" PrP-BanH <400> 88 cgggatccca ccat ggt ggg
<210=  §z09gccttgg 29 <210> 89 <211> 24 <212> DNA <213>
:%%%i %gArtlficial Sequence <220> <223> Priner 3' PrP-Nhe
4 tagcc tggatcttct cccg 24 <210> 90 <211>
<213> Argg'uﬁif%e&%%%%<213> Artificial Squence 17 January
<220> 2007 WO 2004/ 007538 PCT/ EP2003/ 007572 24/ 40 <220>
<223> C-t@p@rpapriapsr 3Spitieiker 3- F1  <400> 90 ccccgecggg
ttcttctggce ggtgctccgg ctagcatgga gattcccatg agcac 55
<400> 53<210.> 91 <211 49 g gga ¢ g ag
iro Lys Pro Ser ghr Pro Pro Gly ser ggr Gly Gly Ala Pro ggy Gly

Ccys Gly

<210> 54
<211> 6

<212> PRT |

<213> Artificial Seqguence

<220>
<223> N-terminal glycine linker

<400> 54
g1y Cys Gly Gly §1y Gly

<210> 55

<211l> 6

<212> PRT

<213> Artificial Sequence

<220> . ]
<223> Cc-terminal glycine Tlinker

<400> 55
g1y Gly Gly Gly gys Gly

<210> 56

<211> 6

<212> PRT .

<213> Artificial Sequence

<220> ] .
' <223> C-terminal glycine-lysine Tlinker

<400> 56
g1y Gly Lys Lys §1y Cys

<210> 57

- <211> 6

<212> PRT_ _ |

<213> Artificial Sequence

- <220> _ , .
<223> N-terminal glycine-lysine linker




<212> DNA <213> Artificial Sequence <220> <22B4anuary2007
Primer |L55topxho-R <400> 91 ttttgcggcc gcgtttaaac
WO egaes3%at t agccttccat tgcccactc 49 <210> 9PCIZFPRS03HRT572
<212> DNA <213> Artifici 84%equence <220> <223>
Primer SpeNinker3-F2 <400> 92 ttttactagt tggttgcggc
=430 3FFgcccgaaac cgagcacccc gccgggttct tc 52 <210> 93 <211>
3 <212> PRT <213> Artificial sequence <220> <223>
Cvs Sly W% &VRi T S§l ycine linker <220> <221> REPEAT <222>

(1)..(2) <223> @ycine can be repeated fromzero to
five times <220> <221> REPEAT <222> (3)..(3) <223>
<§igi géiycine can be repeated fromzero to twelve times
5772 PR400> 93 Ay Cys Ay <210> 94 <211> 9 <212> PRT
<213> arei3zidY skfudiicel sequence <220> <223> N-term nal
gl yci ne-serine |inker
<220>
<223> C-terminal Tinker
<400> 58
ETy Gly Cys Gly
<210> 59
<21l> 25
<212> DHNA
<213> Artificial Sequence
<220>
<223> pl.44 primer
<400> 59
aaccatggca aataagccaa tgcaa 25
<210> 60
<211> 30
<212> DNA
<213> Artificial sequence
<220>
<223> pl.45 primer
<400> 60
aatctagaat tttctgcgca cccatcccgg . 30
<210> 61
<21i> 31
<212> DNA
<213> Artificial Sequence
<220>
<223> pl.46 primer
<400> 61
aaaagcttaa gcagtagtat cagacgatac ¢ 31
<210> 62
<211> 43
<212> DNA
<213> Artificial Sequence
<22(>
<223> pl.47 priner
<400> 62

gagtgatcca actcgtttat caactacatt ttcagcaagt ctg ' 43




<220> <221> REPEAT 17 January 2007 WD 2004/ 00¥5&muary 2007
PCT/ EP2003/ 007572 25/ 40 <222> (1)..(1) <223> dycine
WOeHH/0pE®38 epeated fromzero to five tinmes <2289/ER2B03007572
REPEAT <222> (3)..(3) <423% d ycine can be repeated
fromzero to ten tinmes <220> <221> REPEAT <222>
<210 544)..(4) <223> serine can be repeated fromzero to two
<%%%» g%%nes <220> <221> REPEAT <222> (5)..(9) <223> These
<LLL Ldues_can be repeated fromzero to three tinmes as a
<213> Ar&ﬂ%b%aié%@!e@ﬁe Ely Cys Gy ser Ely Ely Ely Ely ser
<2205 <210> 95 <211> 3 <212> PRT <213> Artificial Sequence
<223> pkAgopria®P3> C-termnminal glycine linker <220> <221>
<400> 63EPEAT <222> (1)..(1) <223> @ ycine can be repeated

ttgdd 9RRFRGRad Trhy@lavey hpfBipatcd 29e <221> REPEAT <222p
~agac 9(3?. . (3)b <é223g Gy(%'l; ng can be repeated fromzero to

ive ti
<10 64 times

<211> 21
<212> PRT
.<213> Artificial sequence

<220> .
<223> Derpl 117-137 peptide mutant

<400> 64
Ccys GIn ITe Tyr Pro Pro Asn Ala Asn Lys Ile Arg Glu Ala Leu Ala
1 5 10 15

GIn Thr His Ser Ala
20

<210> 65

<2il> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Flag

<400> 65
gys Gly Gly Asp gyr Lys Asp Asp Asp igp Lys

<210> 66

<211> 19

<212> DNA

<213> Artificial Sequence

<220> _
<223> 5" LT- b primer

<400> 66 : ‘
‘cttggtgccy caggatcag 19

<210> 67

<211> 19

<212> DNA

<213> Artificial Sequence

<220> '
<223> 3" LT-b primer

<400> &7
cagatggcty tcaccccac : _ _ 19




<400> 95 Ely Cys Ely 1 <210> 96 <211> 10 <2ibianppey 2007
<213> Artificial sequence <220> <223> C-term na
WO300idpd8 seri ne |inker <220> <221> REPEAT <XXAZEP2003/007572
(1)..(1) <223> dycine c@¥4bhe repeated fromzero to
ten times <220> <221> REPEAT <222> (2)..(2) <223>
<210 G@erine can be repeated fromzero to two tines 17
<211> 3January 2007 WO 2004/007538 PCT/ EP2003/ 007572 26/ 40
<212> DR 20>, <221> REPEAT <222> (3)..(7) <223> These
<213> Li'§iR5 SPUETBe repeated fromzero to three times as
<220> a group <220> <221> REPEAT <222> (8).;(8) <223>
<223> 58yl hngashdleprapeat ed from zero to eight tines
400> éfzo> <221> REPEAT <222> (10)..(10) <223> dycine can

gcccgcetag€ dt%@ﬁ‘ﬁgﬁg Jab@ ?5%&&8&%"% ;i ”235 ;300> 96 Ay sg;

<210> 692

<21l1> 37

<212> DNA

<213> Artificial sequence

<220>
<223> 5' LT- sbhort-NheI primer

<400> 69
‘gcccgetage ctgeggtggt tetecagety cggatte 37

<210> 70

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> 3' LT- bstop-NotI primer

<400> 70
caatgactgc ggccgettac cccaccatca ccg 33

<210> 71

<211> 74

<212> DNA

<213> Artificial Sequence

<220> '
<223> MCS of vector pET22b(4)

<400> 71
gtttaacttt aagaaggaga tatacatatg gatccggcta gcgctcgagg gtttaaacgg . 60

_cgdccgcatyg cacc 74

<210> 72

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> primerMcs-1F

<400> 72
tatggatccg gctagcgetc gagggtttaa acggcggecg cat 43

<210> 73

<211> 45

<212>. DNA

213> Artificial Sequence

<220>




<210> 97 <211> 23 <212> PRT <213> Artificial $E{AmARe007
<220> <223> C-Der pl peptide nmutant <400> 97 Cys Ay
WO 2804/069538 Ser Leu Asp Leu Ala Au A n Qu Leu W’EMWOWS'/Z
cys 1510 15 Aa ser @MHHs Ay Cys Hs 20 <210>
98 <211> 10 <212> PRT <213> Artificial sequence
<223 pFimdmcs233> G Angiotensin | peptide <400> 98 Cys Asp
Arg Val Tyr Ile H's Pro Phe Hs 5 10 <210> 99 <211>

<400> 7§$ > PRT <2 Honp sapi ens <400> 99 Cys Thr Ala
‘tegaatgc CCPﬁcg%ﬁtﬁ iﬁciﬁ‘?@\féﬂ“@ 99 8*%8p Phe Asn Trp du#?1
5 10 15 Tyr Pro ser ser Lys Hs An H's Lys Lys 20 25

<210> 747 January 2007 WO 2004/ 007538 PCT/ EP2003/ 007572
DL /40 <210> 100 <211> 23 <212> PRT <213> Artifi ci al

<213> @H4F sequence

<220> _
<223> Bamhis6-EK-Nhe-F primer

<400> 74
gatccacacc accaccacca ccacggttct ggtgacgacg atgacaaagce gcotagecce 58

<210> 75

<211> 58

<212> DNA

<213> Art1f1c1a1 Sequence

<220>
<223> Bamhis6-EKX-Nhe-R

<400> 75
tcgagggcta gegetttgtc atcgtegtca ccagaaccgt ggtggtggtyg gtggtgtg 58

<210> 76

<211> 42

<212> DNA

<213> Artificial sequence

<220> .
<223> oligolF-C-glycine-Tinker

<400> 76
{cgagggtag tggtggtggt tgcggttaat aagtttaaac gc 42

<210> 77

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> oTigoirR-C-glycine-Tinker

400> 77
ggccgegttt aaacttatta accgcaacca ccaccaccac cc 42

<210> 78

<211> 51

<212> DNA

<213> Artificial sequence

<220> .
<223> 01igolF~-C-gammal-Tinker

<400> 78
tcgaggataa aacccacacc tctecgecgt grggttaata agtttaaacg ¢ 51

<210> 79
2115 si




<220> <223> C TNF-a peptide nutant <400> 100 d&Ydangary 2007
ser Arg Thr Pro ser Asp Lys Pro val Ala H s val Val
WO 20041007538 10 15 Asn Pro An Ala Gu Gy G n BOV/ERSIIN07572
101 <211> 25 <212> PRT <2248> Artificial sequence
<220> <223> TNF-a-C nutant <400> 101 ser ser Arg Thr
oRlko ser Asp Lys Pro Val Ala Hs Val val Ala Asn 1 5
ArOifdfsiaPrazq@mceAla Gu Ay An Ay Gy 25s 20 <210>
102 <211> 14 <212> PRT <213> Artificial sequence
3530 oT29RR-c2%RmatiTiNke@ NuUtant  <400> 102 C&ys. Ay Ay An
Leu A n Trp Leu Asn Arg Arg Ala Asn Ala 5 10 <210>
<400> 7903 <211> 745 <212> DNA <213> Artificial sequence
ggCCOCOTES AFACEERLAS 3G3GASAACHI9A0agREL0ugITIAYDS <220> 5T
(1)..(741) <400> 103
<210> 80
<211> 36

<212> DNA
<213> Artificial Sequence

<220>
<223> o1igolFA-C~gamma3-11inker

<40Q0> 80
tcgagccgaa accgtctacc ccgecgggtt cttctg 36

<210> 81

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> oligolRA-C~gamma3-Tinker

<400> 81 |
‘caccaccaga agaacccggc ggggtagacg gtttcgge ' 38

<210> 82

<211> 39

<212> DNA

<213> Artificial Seguence

<220> i
<223> oTligo2rB-C-gamma3-Tinker

<400> 82
gtagtgctce gggtggttgc ggttaataag tttaaacgc 39

<210> 83

<211> 37

<212> DNA

<213> Artificial Seqguence

<220>
<223> 01igo2RBE-C~gamma3-11inker

<400> 83
ggccgegttt aaacttatta accgcaacca cccggag ' ' 37

<210> 84

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> IrMIF-F

<400> 84
ggaattccat atgcctatgt tcatcgtgaa cac : ' 33




gat cca gca get ggg ctc gag gti cta gcg gga gglf Hgrary 2007
atgt gig 48 Asp Pro Ala Ala Gy Leu Au Val Leu
WO%&&"OQ%P%/ Ay Ay dy Cys 9/ 17 January 2007 PGEEP2003/007572
2004/ 007538 PCT/ EP2003/ 06¥8%2 28/40 1 5 10 15 atc
gaa ggt-cgc aag ctt act cac aca tgc cca_ccg tgc ccagca
cct 96 Ile u Ay Arg Lys Leu Thr His Thr Cys Pro
210> 8 ro Cys Pro Ala Pro 20 25 30 gaa gcc gag g g gca ccg
2211; Zé:a gtc ttc ctc ttc ccc cca aaa ccc aag 144 du Ala
<21?> ohu Ay Ala Pro ser Val Phe Leu Phe Pro Pro Lys Pro
<213> AbyEri8%aUGeddengac acc ctc atg atc tcc cgg acc cct gag
<2205 gtc aca tgc gtg gtg gto 192 Asp Thr Leu Met Ile ser
<223> rf¥Eodhlg Pro Gu Val Thr Cys Val Val Val 50 55 60 gac
gtg agc cac gaa gac cct gag gtc aag ttc aac tgg tac
<400> 8%] ac 240 AS. val ser Hs Qu Asp Pro Gu Val Lys
ccegetcg %Q%QWWF% IPFFCAEXE Asp 65 70 75 80 ggc gtg gag gt @e
cat aat gcc aag aca aag ccg cgg gag gag cag tac 288
<210> 86&1ly Vall Qu Val H's Asn Ala Lys Thr Lys Pro Arg Gu

:%E-: gﬁu A n Tyr 85 90 95 aac agc acg tac cgt gtg gtc agc
571 AL EE S 86 ctg cac cag gac 336 Asn ser Thr Tyr
<213 Ar1g1Va§ Vacﬁ'"%té‘rg Val Leu Thr Val Leu Hs dn Asp 100

<220> 105 110_,tgg ctg aat ggc aag gag tac aag tgc aag gtc
<223> RANKL-YR OTigpiugleotdde 384 Trp LeU Asn @y Lys Gu Tyr
<400> 84YS Cys Lys Val Ser Asn Lys Ala Leu 115 120 125 cca
ctgccagodie Cctgybtats geadkgaata aest@iceat CaréRRafl GcPBA@gdd Cagh
ccc cga 432 Pro Ala Ser Ile Qu Lys Thr Ile ger Lys
ag Ala Lys Gy Gn Pro Arg 130 135 140 gaa cca cag gt g2
tac acc ctg ccc cca tcc cgg gat gag ctg acc aag 480
<210> 8 u Pro A n Val Tyr Thr Leu Pro Pro ser Arg Asp Qu

zggi 3 eu Thr Lys 145 150 155 160 aac cag gtc agc ctg acc

D ,
_ ; ggc ttc tat ccc agc gac 528 Asn dn
<213> Ava%é@? ﬁ%”ﬁ‘e@ﬁ‘? cys Leu Val Lys Ay Phe Tyr Pro ser

<220> Asp 165 170 175
<223> RANKL-DOWN oligonucleotide

<400> 87
ccgctcgagt tagtctatgt cctgaacttt gaaag 35

<210> &8

<211> 29

<212>  DNA

<213> Artificial Sequence

<220> -
<223> Primer 5'PrP-BamHI

<400> 88
cgggatccca ccatggtggg gggccttgg 29

<210> 89

<211> 24

<212> DNA

<213> Artificial sequence

<220>
<223> Primer 3'PrP-Nhel

<400- 89
ctagctagcc tggatcttet cccg 24

<210> 90

- <2311> 55

<212> DNA :
<213> Artificial sequence




atc gcc gtg gag tgg gag agc aat ggg cag ccg gaé7£aé’<':‘aw2007
aac tac aag 576 Ile Ala Val Au Trp Qu Ser Asn Ay
WOPHOBEE8 G u Asn Asn Tyr Lys 180 185 190 accPGREP2883/007572
ccc gtg ttg gac tcc gac gdd®tcc ttc ttc ctc tac agc
624 Thr Thr Pro Pro Val Leu Asp Ser Asp Ay ser Phe
220 Phe Leu Tyr Ser 195 200 205 aag ctc acc gtg gac aag
<z<U>  agec a cag cag g 99 aac gtc ttc tca 672 Lys Leu
<223>  phio %eig'%"eﬂ"ﬁs':%er Arg Trp Gn dn dy Asn Val Phe
<400> ofper 210 215 220 tgc tcc gtg atg cat gag get ctg cac
ccecgeeogacttChoipac guegotamg adGigagtad dhtteytgeigddal Met Hiss
GQu Ala Leu H's Asn H's Tyr Thr A n Lys Ser 225 230
<210> ©235 240 ctc tcc ctg tct ccg g 9t aaa tgac 745 Leu
<2131> 48er Leu ser Pro Ay Lys 245 <210> 104 <211> 247
<212> DMR12> PRT <213> Artificial Sequence 17 January 2007
<213> A Bt BeAUSBSe PCT/ EP2003/ 007572 29/ 40 <220> <2223>
<220> PCep-Xa-FC  <400> 104 Asp Pro Ala Ala Gy Leu du Val
<223> beiweAlRASStopxBbyr Ay Ay cys Ay 1510 15 Ile Qu
Arg Lys Leu Thr His Thr cys Pro Pro cys Pro Ala

y
<400> 9 Ala Pro ser Val Phe L
| ttttgcggg{q%c%t?%%%%a%%raﬁt% Eutbedel J958-E5 Thr Lew et 110
Ser Arg Thr Pro u Val Thr Cys Val Val val 50 55 60

<210> 9Asp Val ser His Qu Asp Pro du Val Lys Phe Asn Trp

21> Savr Val Asp 65 70 75 80 Gy Val Gu Val H's Asn Ala

<213> ARYFidHHT SatfueRE® Arg Gu Gu Gn Tyr

<220>
<223> Primer SpeNlinker3-fF2

<400> 92
ttttactagt tggttgcggc ggcccgaaac cgagcaccce geegggttct te 52

<210> 93

<211> 3

<212> PRT .

<213> Artificial Sequence

<220>
<223> N-terminal glycine Tlinker

<220>

<221> REPEAT

222> D)..[®

<223>- Glycine can be repeated from zero to five times

<220>

<221> REPEAT

<222> (3..(3)

<223> Glycine can be repeated from zero to twelve times

<400> 93
gTy Cys Gly

<210> 94
<211> 9

<212> PRT

<213> Artificial sequence

<220> -
<223> N-terminal glycine-serine Tinker

<220>
<221> REPEAT




85 90 95 Asn ser Thr Tyr Arg Val Val Ser Val [Lédanppgy 2007
val Leu Hs G n Asp 100 105 110 Trp Leu Asn Ay Lys
wWOoAM/OW/B8 Lys Cys Lys Val ser Asn Lys Al a Leu PQIYBP2RPIN07ST72
125 Pro Ala ser Ile Gu2¥% Thr Ile Ser Lys Ala Lys
Gy @n Pro Arg 130 135 140 Gu Pro @ n Val Tyr Thr
A (%gu(ﬁro Pro ser Arg Asp Qu Leu Thr Lys 145 150 155
Gl

LELE> .

<223 the Aan Hd peMalrelefrohlaldobb Five @ifedeu Val 17ss Gy
Phe Tyr Pro 1s75 er ASP Ile Ala Val Gu Trp G u Ser

jggg; 2 dy @n Pro Qu Asn Asn Tyr Lys 180 185 190 Thr
<227 (ﬁgﬁgro Pro Val Leu Asp ser Asp Gy ser Phe Phe Leu

GlygtneéSenn bkOpepddied Oromlasrola tdhircivak Asp Lys ser Arg

Trp An An @y Asn Val Phe Ser 210 215 220 Cys Ser

jg%g’; ri¥@hrMet His Gu Ala Leu His Asn His Tyr Thr Gn Lys
<222> (4961 (4)225 230 235 240 Leu ser Len ser Pro Gy LYS 245
<223> sebTne aanadrey r2péated VDoR0DM000Y 388 HE@ESEP2003/ 007572

"~ 30/40 <210: 105 <211> 96 <212> DNA <213> Artificial
220> PEHence <220> <223> pCep- EK-FC+  <220> <221> CDs
222> (53228 (1)..(96) <400> 105 gat cca gca get ggg ctc gag
<223> Thgse resddupsg caydegrpegyed fgem tzgro gggth®e PBRsPRS Al a

98l Ay LeUGU Val LeUAady Ay Ay Ay ¢yS Ay 1

<400> 940 10 15
(]s_'ly Cys Gly Ser (5;1y Gly Gly Gly ser )

<223>

210> 95
<211> 3

<212> PRT_

<213> Artificial seguence

<220> . .
<223> C-terminal glycine tinker

<220

<221> REPEAT

<222> (O..D .
<223> Glycine can be repeated from zero to twelve times

<220>

<221> REPEAT

<222> (3)..(3) , ,

- «223> Glycine can be repeated from zero to five times

<400> 95
g"ﬁy Cys Gly

<210> 96

<211> 10

<212> PRT

<213> Artificial sequence

<220> . . .
<223> c-terminal gliycine-serine Tinker

<220>

<221> REPEAT

<222> (1)..CL .
<223> Glycine can be repeated from zero to ten times

<220> .

<221> REPEAT

<222> (2)..(2) ]
<223> Serine can be repeated from zero to two times




gac gat gac gac aag ctt act cac aca tgc cca ch7{a@gary2007
cca gca cct 96 Asp ASp Asp Asp Lys LeU Thr Hi's Thr
WO 2804/06%588 Pro Cys Pro Ala Pro 20 25 30 <210> PLUGERNBIETST2
32 <212> PRT <213> Arti 2%/#6 al sequence <220> <223>
pCep- EK- FC* <400> 106 Asp Pro Ala Ala Jy Leu Gu Vval
Leu Ala dy dy dy Ay Cys Ay 1 5 10 15 Asp Asp
<220> Asp Asp LyS Leu Thr His Thr cys Pro Pro Cys Pro Al a

'-‘%%%; REPEAT 20 25 30 <210> 107 <211> 144 <212> DNA <213>
<

Garr (8 gial < > - SP-EK- Fc* . <220>
S TSl SR (et Frop g BRSPS 5 2

gac aca ctc ctg cta tgg gta ctg ctg ctc tgg gtt cca 48
<%%%> RM; @ U Thr Asp Thr Leu Leu Leu Trp Val Leu Lea Lea
5592 (g'g_é(%al Pro 1510 15 gt tcc act g 9t gac gcg gat
<223> GhRrangcandsi rgpghiricrronzdgogtctedghcaifes Ay ser Thr

Ay Asp Ala Asp Pro Ala Ala Ay Lea Qu Val Leu Ala 20
i%_%‘{i rBx30 g a ggg ggt gga tgt ggg gac gat gac gac aag ctt
<222> (RPL.C@6 aca tgc 144 Gdy Ay 35y Ay Cys Ay Asp AASP
 <223> GAspndspnllys repeatBdrfridnszeror tal Fivd Uimasiary 2007 WO
<400> 962004/ 007538 PCT/ EP2003/ 007572 31/40 <210> 108

Gly ser Gly Gly Gly Gly Ser Gly Cys Gly
1 5 - 10

<210> 97

<211> 23

<212> PRT_

<213> Artificial Sequence

<220>
<223> C-Der pl peptide mutant

<400> 97
Cys Gly Asn Gln Ser Leu Asp Leu Ala Glu GIn Glu Leu val Asp Cys
1 5 10 15

Ala Ser Gln %s Gly Cys His

<210> 93

<211> 10

<212> PRT _ |

<213> Artificial sequence

<220> ] .
<223> C-Angiotensin I peptide

<400> 98 _
cys Asp Arg val Tyr Ile His Pro Phe His
1y b AT 5 10

- <210> 99

<21l1l> 26

<212> PRT .
<213> Homo sapiens
<400> 99

" cys Thr ala Arg Thr Glu Leu Asn Val Giy Ile Asp Phe Asn Trp Glu
1 5 10 15

Tyr Pro Ser Ser Lys His GIn His Lys Lys
20 . 25 .




<211> 47 <212> PRT <213> Artificial Sequence l&3apyary 2007
<223> prep-SP-E<-FC* <400> 108 Met G u Thr Asp Thr
wWORe/0pea8 Leu Trp Val Leu Leu Leu Trp val Pro PCI/BP20¢8/013572

Ay ser Thr Ay Asp Ala A0 Pro Ala Ala Ay Leu GQu

Val Leu Ala 20 25 30 dy Ay Ay Gy Cys Ay Asp. Asp-

Asp Asp Lys Leu Thr His Thr 35 40 45 <210> 109 <211>

399 <212> DNA <213> Artificial Sequence <220> <223>
<210> 1les-C- Xa <220> <221> CDS <222> (10)..(399) <400> 109
priri Zhgatccggg atg aag aac ctt tca ttt ccc ctc ctt ttc ctt

<213> AFHFiELO €dduehde Met Lys Asn Leu Ser Phe Pro Leu Leu

520 Phe Leu Phe Phe Leu 1 5 10 gtc cct gaa c:tgI ctg g%c tcc

<2-U>  agc atg cca ct gt ccc atc gat gaa 99 Val Pro u

<223> Cljg{'f"ﬁet%pa‘% g’é&" er Met Pro Leu Cys Pro Ile Asp Gu 15

<400> 1&P 25 30 gcc atc gac aag aag atc aaa caa gac ttc aac
tcc ctg ttt cca aat 147 Al a_lle Asp Lys Lys Ile LyS

Cys ser @“nAm%thPéoA%W S&p '-ll_’éu"quP‘{é1 P8 'ﬂssn‘@%‘l’gb M#B  gca ata

1 aag aac att gggc tta aa%‘ tgc tgg aca gt tcc tcc aga
gig 195 Alalle Lys Asn Ile Ay Leu Mn Cys Trp Thr

Asn Pro 6/l AbeGI8FlyASth dy 50 55 60 aag ttg gcc tcc tgc cca
gaa2 9c aca gca gtc ttg agc tgc tcc tgt 243 Lys Leu
Ala Ser cys Pro Qu dy Thr Ala Val Leu Ser Cys Ser

<210> 1@ys

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> TNF-a-C mutant

<400> 101
ser Ser Arg Thr Pro Ser Asp Lys Pro val Ala His val val Ala Asn
1 ' 5 10 15

pro GIn Ala 6¢lu Gly GlIn Gly Giy Cys
20 25

<210> 102

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> C-TNF-a nutant

<400> 102
%ys, Gly Gly Gln ls.eu GIn Trp Leu Asn Qgg Arg Ala Asn Ala

<210>= 103

<211> 745

<212> DNA__ |

" «213> Artificial Sequence

<220>
- <223> pCep-Xa-Fc*

<220>
<221> CDS
<222> (L..(741)

<400> 103

at cca gca gct ggg ctc gag gtg cta gcg 9ga gud ggt gga tgt ggg 48
ﬁsp Pro Ala Ala G?y Leu Glu val Leu Ala G?y G?y G?y G?y Cys G?y




65 70 75 g c tct gcc tgt g 9c tcg tgg gac att Egfangsy 2007
gaa aaa gtg tgt cac 291 Gy Ser Ala Cys Gly Ser Trp
WO 200/0071588 Arg A u G u Lys val Cys His 80 85 9(PCGTHP26G3(§07572
tgt gca agg ata gac tgg a¥# gca gcc cgc tgc tgt aag
ctg 339 Cys A@n Cys Ala Arg Ile Asp Trp Thr Ala Ala
i Arg Cyg Cys Lys Leu 95 40 99 9 105 1103tcc cta dcag
Val Ala ser Ser Leu Ala Ay Ay ® ly D ly Cys dg
atc gaa docecod BamEtkyacigyaq Pea 1Y IO5C0g LhaAnGeh YOPYE WO 6
e &lu Syonoobys sy PEF/ BF2485) 967572 Pr3d740li gt 'aad at act
3997 Arg Lys Leu Thr 130 <210> 110 <211> 130 <212>
gaa gee daBToge? 88> cotida gialttSecgente cceXR>ax 286 dRPs - C- X4
Giu Ala Gluodly A1® %tsiryéaké’ﬁe Uet! B PPACIOr b/ 80C 198 Phe Leu
Phe Phe Leu Val o 15 10 15 (ﬁ(u Leu Leu Gy ser
gac acc Rlatehrriecleyy ays doeogdd grhapa Gige 4t gt%ea 0 25 B®
Asp Thr teepMdly 3T1¢ \Ger|Arg TR P@rﬁwspabggr/@ﬁ g@?\/g Wabhe Pro
50 Asn Alalle 35 40 45 Lys Asn®le @y Leu Asn Cys Trp

gac \t_:g? g&&r cafalga® Yac Mg %@ ot Yadgy 8td-@Hc Rf% oA B8y ddca ser24dys

Asp oHid G1dlAsp T @ WAl Lylsephs asn O Ber VvEYSASBl y Ser
65 65 70 75 Ala Cys Gy Sé TrpAspIIeAr%?GIuGIu
S I ' Ile
c gt gﬁca Satf;&c:c %% %na c9£ cé ga%@ cag A2 P
g?y \g/aglJ éﬁéPVa Hisaan AR Styksy Bro-W gl.c‘:‘l gﬁl(;‘vgllTyrlOO 105
110 85 - 90 95
aac agc acg tac cgt gtg gtc agc gtc Cic acc gtc ctg cac cag gac 336
Asn ser Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp
100 . 105 _ 110
- tgg ctg aat gg';c aag gag tac aag tgc aag gtc tcc aac aaa gcc Cctc 384
Trp Lel Asp Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
115 : 120 125
cca gce tcc atc gag aaa acc atc tec aaa gec aad ggl)g cag ccc cga 432
Pro Ala ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
130 135 140
gaa cca cag gtg tac acc ctg ccc cca tcc cgg gat gag ctg acc aag 480

Glu pPro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
145 150 : 155 160

aac cag gtc agc ctg acc tgc ctg gtc aaa gc_?c ttc tat ccc age gac 528
Asn Gln val ser igg Thr Cys Leu Val %{s} Gly Phe Tyr Pro i?g Asp

atc gcc gtg gag tgg gag agc aat gglqg cag ccg gag aac aac tac aag 576
"~ Ile Ala Va ({ég Trp Glu Ser Asn gsg Gin Pro Glu Asn égg Tyr Lys

acc acg cct ccc gtg ttg gac tcc gac g?c tcec tte tte cte tac agce 624
Thr Thr ;gg pro val Leu Asp 386 Asp Gly Ser Phe Elatsa Leu Tyr ser

aag ctc acc gtq gac aag agc agg tgg cag cag g?g aac gtc ttc tca 672
Lys IZ_% Thr val Asp Lys gig Arg Trp GlIn Gin (2:12%; Asn val phe Ser

tgc tcc gtg atg cat gag gct ctg cac aac cac tac acg cag aag agc 720
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GlIn Lys Ser
225 230 235 240

ctc tec ctg tct ccg g?t aaa tgac : 745
Leu Ser Leu Ser gzg Gly Lys :

<210> 104

<211> 247 _
<212> "PRT |

<213> Artificial Sequence




Ala ser 5er Leu Ala Gy Gy Gy Gy Cys Gy || ngary 2007
Gy Arg Lys 115 120 125 Leu Thr 130 <210> 111

WO 203975399 <212> DNA <213> Artificial sequeS3/ERABASTST2

é%% pcBpOxd-¢d:Leu Phe Leu Phe Phe Leu 17 January 2007 WO

<400 lOd
Asp Pro Agét Aﬁa§1)99;eu\€ﬂ|u ip L@h Ualaeh %quéq% SBF cpegilyet Pro
1

Ile
Glu A
Asp
Gly
Asn
Trp
Pro
Glu

145

Asn

_ Tle

Thr
Lys
Cys
225

Leu

Glu

Ala

Thr

50

val

val

ser

Leu

Ala

130

Pro

Glin

Ala

Thr

Leu

210

ser

ser

<223> Res-C-EK <220> <2290 CDS <222> (10)..C399)
<400> 111 ggat CCggg atg aag aac ctt tca ttt ccc ctc
ctt ttc ctt ttc ttc ctt 51 Met Lys Asn Leu 5er Phe

2004/ 007538 PCT/ EP2003/ 007572 33/40 1 5 10 gtc cct
aa ctg ctg ggc tcc agc_a_tg.cca ctg_tgt ccc atc

eu Cys Pro Ile Asp G w5 gckS5atc gac aag
aag atc aaa caa gac ttc aac tcc ctg ttt cca aat 147

a e pea€r Leu
G@keﬁ'ggr gy%smu 3'%1?'484?5‘;" g’ffpg%g%’gago'%af‘ ’tﬁé I“c tta aat
tgctgg aca gtctcctcc agaggl95 AIaIIe Lys Asn

PP A g g 2

agc tgc tcc tgt 243 Lys Lets Al a ser C,ys Pro Au Ay
Thr Ala_Val Leu ser % 65 70 .75 q tct gcc
Leyt Mo ke Sep %@g baer t‘i1“c¥1?1 § b Q5aY aé'a?afagtvg tgt cac
291 dy ser Cys Ay Ser Trp Asp Ile Arg u Qu
Lys Val Cys His 80 85 90 tgc cag tgt gca agg ata gac
Steggﬂ?écéhg%r?gltf'@ e Vﬁ@c‘-}tsg;h%é@“ ctrg BEYVval ‘8\(5)

GTu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
85 90 95

Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp
100 105 110

Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu
115 yu 120 125

ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg
' 135 140

G1n val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
v 150 155 160

val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
165 : 170 : 175

val Glu Trp Giu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
180 185 190

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe teu Tyr Ser
195 200 205

Thr val Asp Lys Ser Arg Trp Gin GIn Gly Asn val Phe Ser
215 220

val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
230 235 240

Leu Ser Pro Gly Lys
245




Cys Gn Cys Ala Arg Ile Asp Trp Thr Ala Al a Arly &pgary 2007
Cys Lys Leu 95 100 105 110 cag gtc get tcc tct cta
woQgag/ogrsa8 g g gt g 9a tgt ggg gac gat gac 38 CTAR20084107572

Ala ser ser Leu Ala Ay @@y dy Ay Cys Gly Asp Asp

Asp 115 120 125 gac aag ctt act 399 Asp LYS LeU Thr

130 <210> 112 <211> 130 <212> PRT <213> Artificial
<210> 1g¥equence <220> <223> Res-C- EK <400> 112 Met Lys Asn
%%‘;- gﬁ_eu Ser Phe Pro Leu Leu Phe Leu Phe Phe Leu Val Pro 1
Dol .10 21 y Leu Leu Gy Ser ser Met Pro Leu Cys Pro
<213> AI'\%.I(%Q%?J ﬁﬁ?e‘ﬁ% Ile 20 25 30 Asp Lys Lys Ile Lys Gn
<220> Asp Phe Asn ser Leu Phe Pro Asn Ala Ile 35 40 45 Lys:
<223> p@RpnEfFe*Ay Lev Asn Cys Trp Thr val Ser ser Arg Ay

Lys Leu 50 55 60 Ala Ser Cys Pro Au Gy Thr Al a Val
<220~ Leu Ser Cys Ser cys Gy Ser 65 70 75 80 Ala Cys Qy
<221> c<iBer Trp Asp Ile Arg Au GQu Lys vVal Cys H's Cys A n 85
<222> (B.8¥)17 January 2007 WO 20041007538
<400> 1 /| EP2003/ 007572 34/40 Cys Ala. Arg Ile Asp Trp Thr

t cca g¥adgd dgdVcc dews g t RgiQgll0 Alm
ggp glc*o Sear Aket :temu%% %% L@ygégggﬁegg\& %%y)cgs%gsp Asp
1 Asp Lys 115 120 125 .L¥U Thr 130 15

gac gat gac gac aag ctt act cac aca tgc cca ccg tgc cca gca cct 96
Asp Asp Asp ﬁzxgp Lys Leu Thr His 'é'gr' Cys Pro Pro Cys 550 Ala Pro

<210> 106

<211> 32

<212> PRT .

<213> Artificial Sequence

<220>
<223> pCep-EK-FC*

<400> 106 _
Asp Pro Ala Ala Gly Leu Glu val Leu Ala Gly Gly Gly Gly Cys Gly
1 5 10 15

Asp Asp Asp !zxcsjp Lys Leu Thr His ':Iz'fsll‘ Cys Pro Pro Cys ggo Ala Pro

<210> 107

<211l> 144

<212> DNA

<213> Artificial Sequence

<220>

<223> pCep-SP-EK-FC*

<220>

<221> CDS

<222> (1)..(141)

<400> 107

atg gag aca gac aca ctc ctg cta tgg gta ctg ctg ctc tgg gtt cca 48
Met Glu Thr Asp Thr Leu Leu teu Trp Val Leu Leu Leu Trp val Pro

1 5 10 : 15

g?t tcc act g?t gac gcg gat c¢ca gca dact g?g ctc gag gt? cta gcg 96
Gly ser Thr goy Asp Ala Asp Pro gga Ala Gly Leu Glu \3{8 Leu Ala _

gga g?g g%t gga tgt g?g gac gat gac gac aag ctt act cac aca tgc 144
G?y Gly gsy Gly Cys Gly Asp i\gp Asp Asp Lys lLeu Ilgr His Thr _




<210> 113 <211> 26 <212> PRT <213> Mis nuscul{&mnuary 2007
<400> 113 Cys Thr Ala Arg Thr G u Leu Asn Val Ay Leu
WO 200p/0@#588 Thr Trp His 1 5 10 15 Ser Pro Pro KEVER2068/007572
Ser H's His Lys Lys 20 2B8146,210> 114 <211> 120 <212>
PRT <213> Artificial sequence <220> <223> rat MF-C
<400> 114 Pro Met Phe Ile Val Asn Thr Asn Val Pro Arg
<210> 18 a Ser Val Pro Gu 1 5 10 15 dy Phe Leu Ser du

211> 4 i
< feu Thr An @n Leu Ala Gn Ala Thr Ay Lys 20 25 30

P .
2 AlLg Ile Ala Val H's Val Val Pro Asp @n
<213> A%ET% %c[ﬁeﬁ}éé 40 45 Phe Ser Ay Thr Ser Asp Pro Cys

<220> Ala Leu Cys ser Leu His ser Ile 50 5560 dy Lys lle

<223> pe@PySEEf-HTa @ n Asn Arg Asn Tyr ser Lys Leu Leu Cys

<400> 1 70 75 80 dy Leu Leu Ser Asp Arg Leu His Ile ser

: ro Asp Arg Val Tyr Ile 85 90 95 Asn Tyr Tyr Asp Met

Met GTu FemA®i JhilleuAben Vah TpyVaY peindgudiap Hen Vgﬂermloo 105

1 110 PRe Ala dy Ay d¥dy oys dy 115°%120 17
January 2007 WD 2004/007538 PCT/ EP2003/ 007572 35/40

Gly ser 'H'R'-lg(])y 2ip Ala Asp Pro %ga Ala Gly Leu Glu \3/81 Leu Ala

Gly 61y Gly Gly Cys Gly Asp Asp Asp Asp Lys Leu Thr His Thr
35 40 45

<210> 109

<211> 399

<212> DNA .

<213> Artificial Sequence

<220>
<223> Res-C-Xa

<220>
<221> (DS
<222> (10)..(399)

<400> 109
ggatccggg atg aag aac ctt tca ttt ccc ctc ctt ttc ctt tic ttc ctt 51
l\{et Lys Asn Leu ger Pha Pro Leu Leu ;ge Leu Phe Phe Leu

gtc cct gaa ctg ctg g?c tcc agc atg cca ctg tgt ccc atc gat gaa .99
}/-g'l Pro Glu Leu Leu goy Ser ser Met Pro lz_t;u Cys Pro Ile Asp gg)u

. gcc atc gac aag aag atc aaa caa gac ttc aac tcc ctg ttt cca aat 147
Ala Ile Asp Lys ;.3515 Ile Lys GlIn Asp zge Asn Ser Leu Phe zgo Ash

gca ata aag aac att g%c tta aat tgc tgg aca gtc tec tec aga gg{g 195
Ala Ile Lys é(s)n Tle Gly Leu Asn (5:%'5 Trp Thr val Sser ggr Arg Gly

aag ttg gcc tce tgc cca gaa gg';c aca gca gtc ttg agc tgc tcc tgt 243
Lys Leu g}a ser Cys Pro Glu goy Thr Ala val Leu ;gzr Cys Ser Cys

ggfc tct gee tgt g(_:fc tcg tgyg gac att cgt gaa gaa aaa gtg tgt cac 291
Gly ggr Ala Cys Gly Ser 'é‘gp Asp Ile Arg Glu gau Lys val Cys His

tgc cag tgt gca agg ata gac tgg aca gca gcc cgc tgc tgt aag ctg 339
Cys GIn Cys Ala Arg Ile Asp Trp Thr Ala Ala Arg Cys Cys Lys Leu
95 100 105 110

cag gtc gct tcc tct cta gcg g?a gqg g?t g?a tgt g?g atc gaa ggt 387
‘GIn val Ala Ser iig Leu Ala Gly Gly ‘j;_z%)( Gly Cys Gly Ile Sg Gly '




<211> 132 <212> PRT <213> Artificial Sequencel7 kppgry 2007
<223> rat MF-C2 <400> 115 Pro Met Phe Ile Val Asn
WO Jiva/o8eses Val Pro Arg Ala Ser Val Pro Gu 1 PCIEPRS3/007572
Gy Phe Leu Ser Qu Leu ¥H#0 G n A n Leu Ala Gn Al a
Thr Ay Lys 20 25 30 Pro Ala Gn Tyr Ile Ala Val H's
Val Val Pro Asp A n Leu Met Thr 35 40 45 Phe ser Qy
cgc aag cibracger Asp Pro Cys Ala Leu Cys Ser Leu His Ser ||¥8%
APg LyS L5‘@)"%§ 60 Ay Lys Ile Ay Ay Ala Gn Asn Arg Asn Tyr
sert ys Lets Leu Cys 65 70 75 80 dy Leu Leu Ser Asp
Arg Leu Hs Ile Ser Pro Asp Arg Val Tyr Ile 85 90 95
<210> 11Bsn Tyr Tyr Asp Met Asn Ala Ala Asn Val Ay Trp Asn

211> 13
i F,R@Iy ser Thr 100 105 110 Phe Ala Pro Lys Pro Ser Thr

<213> Argliﬁc'?&@ {dMes& Ser Ay Ay Ala Pro 115 120 125 dy
y Cys Ay 130 <210> 116 <211> 18 <212> PRT <213>

<220> Artificial Sequence <220> <223> amino acid |inker C2
<223> Regz@*2 116 Pro Lys Pro Ser Thr Pro Pro Ay Ser Ser dy

«00> 1168y Ala Pro Ay Ay 15 10 15 Cys Gy <210> 117
<211> 124

Met Lys Asn Leu Ser Phe Pro Leu Leu Phe Leu Phe Phe Leu val Pro

1 5 10 15

Glu Leu Leu Gly Ser Ser Met Pro Leu Cys Pro Ile Asp Glu Ala Ile
20 25 30

Asp Lys Lys Ile Lys GlIn Asp zge Asn ser Leu Phe zgo Asn Ala Ile

Lys Asn Ile Gly Leu Asn gysfs Trp Thr val ser ggr Arg Gly Lys Leu
50

" Ala ser cys Pro Glu Gly Thr Ala val Leu Ser Cys Ser Cys Gly Ser
65 70 75 80

ala Cys Gly Sser ggp Asp Ile Arg Glu g;l)u Lys val Cys His ggs Gin

cvs Ala Arg Ile Asp Trp Thr Ala Ala Arg Cys Cys Lys Leu Gln val
Y S 100 bre ‘ 105 110

‘Ala ser ser Leu Ala Gly 6ly Gly Gly Cys Gly Ile Glu Gly Arg Lys
115 120 125

Leu Thr
130

<210> 111

<211> 399

<212> DNA

<213> Artificial Sequence

<220>
<223> Res-C-EK

<220

<221> CDS

<222> (10)..(399)
<400> 111

ggatccggyg atg aag aac ctt tca ttt ccc ctc ctt ttc ctt ttc ttc ctt 51
_ Met Lys Asn Leu Ser Phe Pro Leu Leu Phe Leu Phe Phe Leu




gtc
Va1

17 January 2007 WD 2004/ 007538 PCT/ EP2003/ 007&%$anuary 2007
36/ 40 <212> PRT <213> Artificial Sequence <220> <223>

WO 2005807588 F- C3  <400> 117 Pro Met Phe |l e Val PASHEPRA93/007572

cCt
Pro

Asn Val Pro Arg Ala Ser Va0 Pro Au 15 10 15 dy
Phe Leu ser Qu Leu Thr Gn Gn Leu Ala Gn Ala Thr
Ay Lys 20 25 3@ Pro Ala Gn Tyjplle Ala Val H s Va
Val Pro Asp Gn Leu Met Thr 35 40 45 Phe ser @y Thr

B ST oA 1 om0

Lys Leu Leu Cys 65 70 75 80 Gy LeU Leu Ser Asp Arg

Q%C atc gag 3¥gsadd glSarapran A8 tA;:gaa\;taltccr)crtgl'dte: € 86t 95 Akl

gca
Ala

aag
LyS

&ty

tgc
cys
95

cag
G1n

gac
Asp

<210>
<211>
<212>
<213>

Ile

ata
Tle

ttg
Leu

¢ tct

Ser
80

ca
ain

agtc
val

aag
Lys

<220>

<223>
<400>

5P Wﬁr'@’ﬁsﬁ%”s&w Af ﬁ?a"‘%ﬁ&'ﬁ/éﬂe”(ﬁ@? g’{' AN Ay
Ser Thr™™ 100 105 110 Phe "Ala Asp Lys Thr "His Thr Ser
Bro dAcoatdy ggddtra iS5 td@Agg<kOgtd 18c klagalggg <212>195
PRT ASp1Bte AFY jLeH sl Ciﬁ;d@én’ﬂ‘&‘ vab3ee Se22829 &hy no aci d
link¥ C3 <400> 118° p Lys Thr Hi s 6hr ser Pro Pro
a¥6 t@cytgclcéa Jgaa g?:el@aa B8 gezliey h4é tgcieoFRT 243
éTa Ser Cys Pro Glu Thr Ala val Leu ;gr Cys Ser Cys

gee tgt g? tcg tgg gac att cyt gaa gaa aaa gt tgt cac 201
Ala Cys Gly Ser ggp Asp Ile Arg Glu ggu Lys val Cys His

tgt gca agg ata gac tgg aca gca gcc cgc tgc tgt aag ctg 339
Cys Ala Arg %88 Asp Trp Thr Ala ég? Arg Cys Cys Lys iig

gct tce toct cta gcg gga ggg got gga tgt ac gat gac 387
Ala ser i%g Leu Ala G?y G?y %ig G?y Cys %?3 gsp gsp Rsp
125

ctt act 399
Leu Thr A
130

112

130

PRT _
Artificial Sequence

Res-C-EK
112

¥et Lys Asn Leu ger Phe Pro Leu Leu Phe Leu Phe Phe Leu val Pro

10 15

GlU Leu Leu ggy Ser Ser Met Pro Leu Cys Pro Ile Asp Glu Ala Ile

Asp Lys

Lys

Asnh
>0

25 30

Lys Ile Lys GIn Asp Phe Asn Ser teu Phe Pro Asn Ala Ile
35 40 45

Ile Gly Leu Asn ggs Trp Thr val ser ggr Arg Gly Lys Leu

%ga Ser Cys Pro Glu ggy Thr Ala val Leu Ser Cys Ser Cys Gly Ser

Ala cys

75 80

Gly Ser Trp Asp Ile Arg Giu Glu Lys val Cys His ¢ys GIn
_ 85 : 90 g5




<213> Honp sapiens <400> 119 Pro Met Phe || e VAfanuagy 2007
Thr Asn Val Pro Arg Ala Ser Val Pro Asp 1 5 10 15
WO @og/oPi388 Leu Ser A u Leu Thr G n G n Leu Al a FETAERRDE/007572
Thr Ay Lys 20 25 30 17 J#&#muary 2007 WD 2004/007538
PCT/ EP2003/ 007572 37/40 Pro Pro G n Tyr Ile Ala Va
Hs Val Val Pro Asp G n Leu Met Ala 35 40 45 Phe Gy
cys Ala &y I3erasperriGrhr Bla %ﬂmﬁ@a:»tsews@@s sen dlauvdi s Ser
' l1ei8® 55 60 Ay Ly¥3le Ay Ay A3 n Asn Arg ser
Tyr ser Lys Leu Leu Cys 65 70 75 80 dy Leu Leu Al a
Ala ser St 1LAG llaedlyAGly Id1e SBr chs Q;wsmsp%ga ¥ap Abypriyd e 85 90
Asn Tyr Tyr A2f Met Asn Ala ALzZb Asn Val Ay Trp
Asn Asn ser Thr 100 105 110 Phe Ala <210> 120 <211>
teu Thr 114 <212> PRT <213> Rattus norvegicus <400> 120 Pro
130 Met Phe Ile Val Asn Thr Asn Val Pro Arg Ala ser Val
Pro Qu 15 10 15 dy Phe Leu ser u Leu Thr dn
<lo- 13N Leu Ala Adn Ala Thr Ay Lys 20 25 30 Pro Ala G n
<211> 28yr lle Ala vVal H's Val VvVal Pro Asp G n Leu Met Thr
<212> P86 40 45 Phe Ser Ay Thr Ser Asp Pro Cys Ala Leu Cys
<213> MapmMUBEiUSi s ser Ile 50 55 60 Ay Lys Ile Ay Ay Al a
<400> 1§13 N Asn Arg Asn Tyr ser Lys Leu Leu Cys 65 70 75 80

Gy Leu Leu ser Asp Arg Leu His Ile ser Pro Asp Arg
:(‘:_ys Thr A Arrnghr| @lu Leu Asn val G1y Leu Asp Phe Thr Tgp His
1

Ser Pro Pro ggr Lys Ser His His Iz.ys Lys
5

<210> 114
<211> 120
<212> PRT
<213> Artificial sSequence

<220>
<223> rat MIF-ClL

| <400> 114

Pro Met Phe Ile val Asn Thr Asn val Pro Arg Ala ser val pro Glu
1 5 10 15

Gly Phe Leu ggr Glu Leu Thr Gln g}n Leu Ala Gin Ala Thr Gly Lys
30

Pro Ala g'sln Tyr Ile Ala val 255 val val Pro Asp ETSn Leu Met Thr

Phe ggr Gly Thr Ser Asp l;go Cys Ala Leu Cys ggr Leu His ser Ile

Gly Lys Ile GTy-GTy Ala GIn Asn Arg Asn Tyr Ser Lys Leu Leu Cys
65 70 75 80

Gly Leu Leu Ser ggp Arg Leu His Ile ggr Pro Asp Arg val g}ér Ile

ASn Tyr Tyr Asp Met Asn Ala Ala Asn val Gly Trp Asn Gly Ser Thr
100 ‘ 105 115

Phe Ala Gly Gly Gly Gly Cys Gly
_ 115 : 2




210>
<213
<212>
<213>

<220>
<223>

<400>
Pro M
1

Gly P

- Pro A

85 90 95 Asn Tyr Tyr Asp Met Asn Ala Al a Asn Valangpry 2007
Trp Asn Ay Ser Thr 100 105 110 Phe Ala <210> 121
WO 004087538 4 <212> PRT <213> Mius nuscul us 17 JFGIER2003/007572
2007 WD 2004/ 007538 PCTA#FR003/ 007572 38/ 40 <400>
121 Pro Met Phe Ile Val Asn Thr Asn Val Pro Arg Al a
Ser Val Pro Qu 15 10 15 dy he Leu ser GQu Leu Thr
@n An Leu Ala dn Ala Thr Ay Lys 20 25 30 Pro Ala
33N Tyr Ile Ala Val H's Val Val Pro Asp G n Leu Met
pRAr 35 40 45 Phe Ser Ay Thr Asn Asp Pro Cys Ala Leu
AQyiFistal Bequerice ser Ile 50 55 60 dy Lys Ile Ay Ay
Ala G n Asn Arg Asn Tyr Ser Lys Leu Leu Cys 65 70 75
r§pnﬂf% Leu Leu ser Asp Arg Leu His Ile Ser Pro Asp
al Tyr 1le 85 90 95 Asn Tyr Tyr Asp Met Asn Al a
1 a Asn Val Ay Trp Asn Ay ser Thr 100 105 110 the

2 1 <212> PRT <213> Artificial
et A4S RTERT AR0pn Ba3a1 APt SO o e
Phe IIe VaI Asn Thr Asn Val Pro Arg Ala ser Val Pro
he L JJSer G?u Ley Thr Gln g;n Lteu Ala Gln A1a’§8r Gly Lys

1a GIn Tyr Ile Ala val His val val Pro Asp Gln Leu Met Thr
35 40 45

Phe Ser Gly Thr Ser Asp Pro Cys Ala Leu Cys Ser Leu His Ser Ile
50 55 60

65

Gly Lys Ile Gly Gly %a Gln Asn Arg Asn ‘%r’ Ser Lys Leu Leu Cys

80

Gly Leu Leu Ser ggp Arg Leu His Ile ggr Pro Asp Arg val Tyr Ile
- 95

Asn Tyr Tyr Asp Met Asn Ala Ala Asn val Gly Trp Asn E}y ser Thr
0

100 105

Phe Ala Pro Lys Pro Ser Thr Pro Pro Gly Ser Ser g;g Gly Ala Pro

115 120

Gly 619 Cys Gly
130

<210>
<211>
<212>
<213>

<220>
<223>

<400>

116

18

PRT

Artificial sequence

amino acfd Tlinker c2
116

Pro Lys Pro Ser Thr Pro Pro Gly ser ser Gly Gly Ala Pro Gly Gly.
1. 5 10 y oy 15y Y

Cys Gly

<210>

<211>

117
124




-
LI LSS

Ay the Leu Ser Gu Leu Thr A n G n Leu Al a Q k' Jangary 2007
Thr Ay Lys 20 25 30 Pro Pro An Tyr Ile Ala Val H s

WO YRI4/OWEBS Pro Asp G n Leu Met Ala 35 40 45 t RETEIRROGI0PTST2
Ser Ser Au Pro Cys Ala B&# Cys ser Leu His Ser Ile
50 55 60 dy Lys lle Gy Gy Ala A n Asn Arg Ser Tyr
el Lys Leu Leu Cys 65 70 75 80 Gy Leu Leu Ala Qu

a3 AMFFiIERO Hichbe ser Pro Asp Arg Val Tyr Ile 85 90 95

<220
2230 - Tz%;g/ﬁé

17 January 2007 WO 2004/007538 PCT/ EP2003/ 007572
p_ésn Tyr Tyr Asp Met Asn Ala Ala Asn Val Ay Trp
Asi ser Thr 100 105 110 Phe Ala 6115 Ay Ay Qy

<400> 1Lys Ay -120 <210> 123 <211> 132 <212> PRT <213>

Artificial sequence <220> <223> hunman, M F- <400>
pro wet Aigs Tl §aASPOM MFB Y61 PR AR 3t VA HBP e g Al 2
ser Val" Pro Asp 1 5 1015 dvy Phe Leu ser Qu Leu
' Thr An An Leu Ala Gn Ala Thr Ay Lys 20 25 30 Pro
Gly Phe gaibSgE 17y T A18 SJa LAY $1AINAR B0 Yy n Lew
Met a 3540 45 PHe Ay Gy Ser Ser'du Pro Cys Al a
Leu Cys Ser Leu His Ser Ile 50 55 60 dy LYSIle
Pro Ala @nyTd ylgldaGral Ain Valgv&ePrdywspSen Lew MesuThreu Cys
35 70 75 80 A y*Peu Leu Ala Gu % g Leu Arg Ile Ser
Pro Asp Arg Val Tyr Ile 85 90 95 Asn Tyr Tyr Asp Met
phe Ser @BNTHH aeAI/za:pAggb gt AdlayLdu pymﬁorﬁmm Bts séhrile
50
Gly Lys Ile Gly Gly Ala Gin Asn Arg Asn Tyr Ser Lys Leu Leu Cys
65 : 70 75 80
Gly Leu Leu Ser Asp Arg Leu His Ile Ser Pro Asp Arg val Tyr Ile
35 90 95
Asn Tyr Tyr Asp Met Asn Ala Ala Asn val Gly Trp Asn Gly Ser Thr
100 105 110
Phe Ala Asp Lys Thr His Thr Ser Pro Pro Cys Gly
115 120
<210> 118
<211> 10
<232> PRT
<213> Artificial sequence
<220>
<223> amino acid linker C3
<400> 118
Asp Lys Thr His Thr Ser Pro Pro Cys Gly
1 5 i0
<210> 119
<21l> 114
<212> PRT
<213> Homo sapiens
<400> 119
Pro Met Phe Ile \sla'l Asn Thr Ash val ;50 Arg Ala Ser val igo Asp
Gly Phe Leu Ser Glu Leu Thr Gln GIn Leu Ala Gln Ala ggr Gly Lys
.20 ‘ '




100 105 110 Phe Ala Pro Lys Pro Ser Thr Pro Pr &7 &ojary 2007
Ser Ser Ay Gy Ala Pro 115 120 125 dy dy Cs dy
WO 2@B/007538 0> 124 <211> 124 <212> PRT <213> AQUWER2893407572
Sequence <220> <223> hud## M F-C3 <400> 124 Pro Met
Phe Ile Val Asn Thr Asn Val Pro Arg Ala ser Val Pro
Asp 1 5 10 15 17 January 2007 WD 2004/007538
Pro Pro %@lezmﬁsmw@?zmm&ﬁhom@ proPhep ls3n 1Ser M@ 24aLau Thr
'n Gn Lela Ala ®n Ala Thr Ay B¢s 20 25 30 Pro
Pro Gn Tyr Ile Ala Val H's Val Val Pro Asp G n Leu
Phe Gly KBy S&raS@56310 M5 CRhelQLeuGys ser LSarHi@ sePrdecys Al a
Leu cys ser Le¥? His Ser Ile 56055 60 Ay Lys Ile Ay
Gy Ala Gn Asn Arg Ser Tyr Ser Lys Leu Leu Cys 65 70
Gly Lys I% &80y €@y allewlheasrrhag Getl WrgskeuyAnGul 1 & 895 Pro Asp
65 Arg Val Ty#Olle 85 90 95 /&n Tyr ¥yr Asp M0 Asn Al a
Ala Asn Val @y Trp Asn Asn ser Thr 100 105 110 Phe
Gly Leu b Rs1 lay H prdl st Y1415 120
v ren S ek And e k® TG 3L R B g
Sequence <220>

ASh Tyr Tyr Asp Met Asn Ala Ala Asn val Gly Trp Asn Asn Ser Thr
100 105 T 110
Phe Ala

<210> 120
<211> 114
<212» PRT
<213> Rattus norvegicus

<400> 120

Pro Met Phe Ile val Asn Thr Asn val Pro Arg Ala Ser val Pro Glu
1 5 10 15

Gly Phe Leu ggr Glu Leu Thr Gln ré;"én Leut Ala GIn Ala Thr Gly Lys
_ 30

Pro Ala g;n Tyr Ile Ala val zas val val pro Asp g'in l.eu Met Thr
5

. Phe sssgr Gly Thr Ser Asp l;go Cys Ala Leu Cys ggr Leu His Ser Ile

Gly Lys Ile Gly Gly Ala GIn Asn Arg Asn Tyr Ser Lys Leu Leu Cys
65 70 75 80

Gly Leu Leu Ser g\gp Arg Leu His Ile ggr Pro Asp Arg val Tyr ITe
95

Asn Tyr Tyr Asp Met Asn Ala Ala Asn val Gly Trp Asn Gly Ser Thr
100 105 110

Phe Ala

<210> 121
<211s 1314
<212> PRT
<213> Mus musculus




<223> AP205 P5T nutant <400> 125 at ggcaaata L7January2007
agacaat gca accgatcaca tctacagcaa ataaaattgt gtggtcggat
WO em4/0g5asict cgtt tatcaactac attttcagca agtct gtRGIEEP2003/007572
gccaacgt gt taaagttggt 120844t agccgaac tgaat aat gt
ttcaggtcaa tatgtatctg tttataagcg tcctgcacct 180
aaaccggaag gttgtgcaga tgcctgtgtc attatgccga at gaaaacca
<400 l7atccattcgc 240 acagtgattt cagggtcagc cgaaaacttg

ctaccttaa -aa aat aaactc ¢ 300 acg
Fro Met A Fg%}?agél:t”@@t gg %@a’é\%@ Y Bt V‘@agg?t%gct t gaccct
360 acCtgcggcta tcgtatcgtc tgatactact gcttaa 396

Gly pPhe Leu ggr Glu Leu Thr GIn g;n Ley Ala GIn Ala ;gr Gly Lys

Pro Ala ggn Tyr Ile Ala val 285 val val Pro Asp ggn Leu Met Thr

Phe ser Gly Thr Asn Asp Pro Cys Ala Leu Cys Ser Leu His Ser Ile
50 55 60

Gly Lys Ile Gly Gly Ala Gln Ash Arg Asn Tyr Ser Lys Leu Leu Cys
65 70 75 80

Gly Leu Leu Ser Asp Arg Leu His Ile Ser Pro Asp Arg val Tyr Ile
85 90 95

Asn Tyr Tyr Asp Met Ash Ala Ala Asn val Gly Trp Asn Gly ser Thr
100 105 110

phe Ala

<210> 122

<211> 120

<212> PRT_

<213> Artificial Sequence

<220>
<223> human MIF-CL

<400> 122
pro Met Phe Ile val Asn Thr Asn val Pro Arg Ala Ser val Pro Asp
1 5 - 10 15

Gly phe Leu ggr Glu Leu Thr Gln g;n Leu Ala GIn Ala ;gr Gly Lys

Pro Pro GIn Tyr Ile Ala val His val val Pro Asp Gln Leu Met Ala
35 40 ' 45 -

Phe §8y Gly Ser Ser Glu ggo Cys Ala Leu Cys ggr Leu His Ser Ile

Gly Lys Ile Gly Gly Ala GlIn Asn Arg Ser Tyr Ser Lys Leu Leu Cys
65 Y 70 75 80

Gly Leu Leu Ala g}u Arg Leu Arg Ile Sgr Pro Asp Arg val ggr Ile .
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Asn Tyr Tyr Asp Mat Asa Ala Ala Asn val Gly Trp Asn Asn Ser Thr
100 108

rphe Ala Gly Gly Gly Gly Cys Gly
_ 11% y el 20

Asn

Leu

Ala

Glu

Ala

70

Arg

Asn

Ser

Thr
Thr
val
Pro
55

Gln
Leu

Ala

Thr

<210> 123
<211> 132
<212> PRT .
<?213> Artificial Ssequence
<220>
<223> human MIF-C2
<400> 123
Pro Met Phe Ile val
1 5
Gly Phe Leu ser Glu
20
Pro Pro Gln Tyr Ile
35
" Phe Gly Gly Ser Ser
50
Gly Lys Ile Gly Gly
65
Gly Leu Leu Ala Glu
: 85
Asn Tyr Tyr Asp Met
' 100
rPhe Ala Pro Lys Pro
. 115
.Gly Gly Cys Gly
130
- <210> 124
<211> 124
<212> PRT _
<213> Artificial Sequence
<220>
<223> human MIF-C3
<400> 124

Asn

Gln

His

40

Cys

Asn

Arg

Ala

Pro
120

val Pro
10

Gln Leu
val val
Ala Leu
Arg ser
Ile Ser

90

Asn val
105

Pro Gly

Arg

Ala

Pro

Cys

TYyr

75

Pro

Gly

Ser

Ala

GIn

ASp

Ser

60

Ser

Asp

Trp

Ser

S

110

er val

Ala Thr

G
4

30

Tn Leu
S

Leu His

L

ys Leu

Arg val

A

G
1

sh Asn
110

1y Gly
25

Pro
15

Gly
Met
ser
Leu
Tyr
95

Ser

Ala

Asp

Lys

Ala

Ile

Cys

80

Ile

Thr

Pro

Pro Met Phe Ile val Asn Thr Asn val. Pro Arg Ala Ser val Pro Asp
1 : 5 ' 10 15




WO 2004/007538

Gly pPhe Lew Ser
20

Pro Pro GIn Tyr

35
Phe Gly Gly Ser
50

Gly tys Iie Gly

65

Gly Leu Leu Ala

Asn Tyr Tyr Asp
100

Phe Ala Asp Lys
115

125
396
DNA

<210>
<211>
<212>
<213>

<220>
<223>

<400> 125
atggcaaata

‘ccaactcgtt
atagccgaac
‘aaaccggaag
acagtgattt
aaacgtaacg

actgcggeta

85

agacaatgca
tatcaactac

tgaataatgt

gttgtgcaga.

cagggtcagce
ttgacacact

tcgtategtc

giu Leu
ile Ala
ser Glu
Gly Ala
70
Glu Arg
Met Asn

Thr His

40/40

Gln Leu Ala

25

Thr ln

His val val

4Q

val Pro

ggo Cys Ala Leu Cys

GIn Asn Arg Ser

TYyr
75

Leu Arg Ile Ser Pro
20

Asn val
105

Ala Ala Gly

Thr Ser Pro Pro

120

Cys

Artificial Seguence

APZOS P5T mutant

accgatcaca tctacagcaa
attttcagca agtctgttac
ttcaggtcaa tatgtatctg
tgcctgtgte attatgecga
cgaaaacttyg gctaccttaa
cttcgegage ggcaacgecg
tgatactact gcttaa

17 January 2007

PCT/EP2003/007572

Thy
30

ain Ala Gly Lys

Asp GIn Leu Met Ala
45

ser Leu His Ser Ile

60

ser Lys Leu Leu ggs

Asp Arg val Tyr Ile
. 95

Asn Ser Thr

Trp Asn
° 110

Gly

ataaaattgt gtggtcggat
gccaacgtgt taaagttgot
tttataagcg tectgeacct
atgaaaacca atccattcgc
aagcagaatg ggaaactcac

gtttgggttt ccttgaccct

60
120
180
240
300
360
396




