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present invention relates to anti-idiotypic antibodies. It is direct
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: notably histamine, from cells into the surrounding tissue and vascular structures. Histamine is
normally stored in special cells known as mast cells and basophil granulocytes. The mast cells
are dispersed throughout animal tissue whereas the basophils circulate witiﬁn the vascular
system. These cells synthesize and store histamine within the cell unless a specialized sequence
of events occurs to trigger its release, ' '

- The role of IgE antibodies in mediating allergic reactions is well known. IgE is a
complex arrangement of polypeptide chains which, as in other immunoglobulins consists of two
light and two heavy chains linked together by disulphide bonds in a "Y" shaped configuration.
Each light chain has two domains, one variable (V) domain linked to a domain with a
relatively invariant amino acid sequence termed a constant domain (Cp). Heavy chains, by

contrast have one variable domain (V) and in the case of IE, four constant domains
(Cul, Cu2, Cu3, Cit, also known as Cel, Ce2, Ce3, Ced). The two "arms” of the antibody are




the anti body to communicate with other imune system nol ecules or cells by
binding to their Fc receptors. Fc receptors are nol ecul es which binp40ﬁllm3
specifically to active nolecular sites wthin i munoglobulin Fc regions.

Fc receptors nmay exist as integral nenbrane proteins wthin a cell's outer
pl asma nenbrane or may exist as free "sQIubIe" nol ecul es which freely
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I?ICE antigen, whereupon the antibody may change in structure and subsequently expose other
active sites which can then trigger a specific immune activity. A conformational rearrangement
affecting Ce3 upon receptor binding has been proposed as an explanation for the 1:1
stoichiometry of the Fce/FceRI complex on the cellular surface.

The allergic (immunologic) release of mediators within the organism from the mast

cells and basophils can only occur under the following circumstances: an IgE molecule must

lock onto or attach itself with its Fc portion to the ceflular Fc receptor site, thus securing the
IgE molecule to the mast cell or basophil; and the Fab’ portions of the cell-bound IgE
molacules must be cross-linked by a particular compatible antigen (the allergen). Should such
an interaction occur, the mast cell or basophil is automatically triggered to release histamine to



antibody to the Fc receptors on the cell surfaces and displacing IgE from
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IgE/IgERI interaction.

The problems intrinsically linked to the "classical” vaccine approach may be
overcome by using short mimotope peptides for active immunization, either as chemically
synthesized peptides coupled to appropriate carriers, or as recombinant fusion constructs with
e.g. ovalbumin or IgG. Such peptides are structural mimics of the epitope recognized by
monoclonal antibody BSW17, which recognizes a conformational epitope on Fce with a part of
it residing within Ce3 and a part of it residing within Ce4. The hybridoma cell line producing
BSW17 has been deposited on December 19, 1996 with ECACC under the

Budapest Treaty on the deposit of microorganisms, under deposit number 96121916. This
antibody displays an interesting profile of biological activities as summarized in Figure 2. It is




arise fromthe necessity of coupling the chemcally synthesized peptides to
carrier proteins to increase i munogenicity of the peptides. Furthefg@m¢ﬁm3
the structural flexibility of short peptides allows themto adopt ny
different steric conformations. Thus, only a fraction of the polyclonal
anti-m not ope i mmune response will be therapeutically active by
crossreacting with human | gE. The presé€nt invention avoids the possible
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envi r onnmban ¥JgEa structurally defined conformation. The inmune reaction
directed agai nst the defined hlgE epitope will therefore be nore specific.
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themselves act as antigens. The antibodies produced in this way are known as anti-idiotype

(anti-id) antibodies (Ab2} since they bind to the idiotypic region of the first antibody

(Figure 3). Such anti-id antibodies are directed to the binding site (paratope) of the first

antibody (Ab1) and thus represent an “internal image™ of the original antigen. Consequently,
the anti-id antibodies (Ab2), termed internal image antibodies or Ab2f3, are also capable of
eliciting antibody formation via their hypervariable regions. These anti-anti-id antibodies (Ab3)
structurally mimic the paratope of Abl and therefore have similar biological properties as the
Abl antibody. In case of the hIgE/BSW17 system, IgE represents the original antigen and
B3W17 the antibody Abl, The paratope of an anti BSW17 idiotype antibody Ab2 therefore
represents a structural mimic of the higE region (the epitope) recognized by BSW17.




The m nobodi es of the invention are thus anti-idiotype anti bodies or

anti body fragnents which specifically bind to an epitope that is tHei 0CT 2003
par at ope of an anti-IgE anti body which recognizes the site on the CE3
region of the IgE nolecule that binds to the high affinity receptor for

| gE (FCERI'). The m nobodi es of the invesgtion are in principle of human
origin, insofar as use in humans is contenpl ated. They preferably are
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The mimobodies of the invention are in principle of human origin, insofar as use in

humans is contemplated. They preferably are recombinant. They preferably are monoclonal.
They preferably are antibody fragments, e.g. consisting of or comprising:
- either both heavy and light chains (e.g. Fab fragments), or single heavy or light chains

(e.g. light chain dimers), preferably together with their constant region component stretches,

e.g. as defined in Figure 4 (Seq.id. no. 35, 36, 37 and 38), whereby "constant region” is to be
understood as also covering minor steric modifications, such as found in allotypic variants,
e.g. at 1 to 5, normally just one, amino acid position in the constant part;

- or parts thereof, in particular at least the specificity-determining parts thereof, e.g. as defined

in Figures 5a to 5d (Seq.id. no. 2, 4, 6. 8);




m nobodi es of the invention to a patient in need of such treatnent or
vaccination. It further concerns the use of the m nobodies of the invegtt ap;
in the preparation of a nmedicanent agai nst |gE-nedi ated di seases, in
particular of a vaccine. It further concerns the use of the m nobodi es of
the invention for raising polyclonal or. nonocl onal antibodi es thereagainst
for passive imuni zation; the preparatfgh of polyclonal or nonocl onal
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part of a hunan THRIREEIPn alsgsPpesTrePharrpgeRtical GPmpgsitions, copetiAllL YaEGIES.  f r om
a OOl _Olorkbefiile! iinfbbdiel Btk ifEhlicH Sither R SHyBPRORLDRCEHA LRI | i zed
BSWL7 antoin?ggyguse set arget for Di opanniang. Human Fa -e&BlEggg{sjPllng phage
parti cl esonjugatd cheimidaliy cawpdedetor ancimmalinbpertic sgrden dolealle ywhere appropratB&yether Thus
t hese recpnbi nant F% fragrrents,ar m, nobodi es of the invention and

r epr esenVti AR pdipyAns agd, Buther conveptiQnalexqipIets-y ar i abl e regi ons of BSWL7. When
used as a vacci ' an | I | 8 N
n&‘fu&lfl:?lﬁoﬁ&%& e flimb Bt f éﬁezﬁﬂﬁé]ﬁr%n féhidelhs a%‘dfg{na}g{éﬁ\:ﬁ%w 17

production of BSWL/-11ke antibodies 1nt ergic patient.

i S non- apearpduliraas taogecing, im particalar inithe trgattent ofHgEghddiated ddeaygs.and | gE
synthesis on B cells, the polyclonal anfibodies raised.in.the patient
agai nst the BSWLY ﬁgmqw%ﬁeawa pseralmiode _3Hﬁ‘i$°5{_3f°s‘1v#il r%%lﬁﬂ%eﬁwes. The
i nmune r he .

Ol asei oo ORRR eTekEb e AR Ainhey RAEGERER 1Bt lh ol BRBPLY, Ky Inliiiion of
whi ch cominmbbogizs of dedindntie ) isig dogvéaritionslanitheds) suchhe phiga dispigitephdoleyy S,

and conpositions can be contenplated which are _devgid of carrier.
It further concerns a method of treatment of IgE-mediated diseases by, in

particular, vaccination, comprising administration of a therapeutically effective amount of the
mimobodies of the invention to a patient in need of such treatment or vaccination.

It further concerns the use of the mimobodies of the invention in the preparation of
a medicament against IgE-mediated diseases, in particular of a vaccine.

It further concerns the use of the mimobodies of the invention for raising polyclonal
or monoclonal antibodies thereagainst for passive immunization; the preparation of polyclonal
or monoclonal antibodies against mimobodies of the invention for passive immunization, either
by administration of mimobodies of the invention to a suitable non-human animal and isolation
and purification of the antibodies generated thereagainst, or by conventional hybridoma
technology; and the use of polyclonal or monoclonal antibodies whenever obtained from :
mimobodies of the invention in the treatment of IgE-mediated diseases by passive

tmmunization.




These BSWL7- m nobodi es are reconbi nant anti bodi es or antibody fragnents
consi sting of variable domains (V-donmains) and constant donmains (G dapging);
derived from human i mmunogl obulin G Two different clones (clones 52 and
43), which display different mnobody fragnents on their surface, have
been identified by biopanning of antibedy phage libraries on inmmobilized
BSWL7 anti body. The m nobody structure which mmcs the BSWL7 epitope on

human | gE resi dqpfutdhePédhcb i alpyr& @y for itRdidentiRaliGNSt thERiBnoBodle sy g ent
framework regions (FR) of the V-donmains. The cDNA and amino acid sequences

of the Heventiommhidhicghpriseshai n V- domai ns of clone 52 and clone 43 are shown

in Figures 5a.to 5d (Seq.id.no.. 1 t"). 1. 2003 -8 The clone 52 |ight
chat ncoHOSGEE PRy Sokustiaf S Kitybic afidsR anteheS ket 1 gt chai
fragment_; l%t'ih%ﬁ- niithétebfibfig of these BSWL7-m nobodies is represented
schematicacf y inFlgure 4A'to 4C, whereby the constant region parts thereof
shoul d beselentigy =tambinat fedgaentsahareofilyy binding to 3 figtable antidfigEimaiactomal such as
found in al]otypi¢c variants as mentioned above, The am no acid__sequence
for each anRfYesechas RIWAAowhickyimterferes with therinding of the ££3 region of ekl the,

Fi gures alﬁﬂi(tj‘?ege t§1eﬂjril -~ No. 35 to 38). The m nobodi es of the invention
possess pharnacol ogrcal actrvity. They are therefore indicated for use as

phar maceut i cal s,Omeddentified fid gRRgtdrized MBE fimmebodiddvflthe Dwentibn @apbd antial |y
i ncapabl e of nediating non-cytolytic histam ne rel ease, they are capabl e of

el i ci ti rigepased Bogneentignelmannes §¢- i resoahineat DNAotsshnalagyt orghetpica symthenis.

target am no aci . . . edi . .aitial. of
m mobody of t he FORE EPIHRdS of G ialotyrie BRuRh g e el hRliGHI"S

pr ef er athy niletdpe peplitles intentibhdd dbBve (e, HestRERE efit@pe GEEHE)| ¥ backériophage
subcut aneously or intra-nmuscularly, followed by repeat (booster) qlgoses of

t he samedisplaygibracy can b gsedaykich isreapressimgthediab pag of @ husaa agiibadydepestaire: o sone

ext ent 1 age I ght, an ener gl alt h, of the atie an y he
i uet oot HRAS pottandlen S SrofE o or2E R, Boflineh om RRRCOt neite TRk S
W t h t heyndi ipiidBizes BSW 17éhtibbdy @52k a8 Farét! for Bibfirinad Hiuntx@ f@&ferxbﬂdsi%bhdg%i ng
reconbi nant peptides (Fab fragnent, |ight chain or heavy chain) I ch can

be pr oduragiiclésrare isolatessandoprickodihatsspeeifically secngpize BSIV1batles these reegmgbinant or
eukar yot. ells in conveniio manner. The administtation of free
Feconb A RIS TS SR das e pep remrEpany Ghlnddetgriabe s

I ncreas %ﬁp@ﬁaﬁﬁﬁﬁlf%ﬁ!& BSWPl. When hWQ%Bciﬁé!&héﬁhd@é diahﬁifﬂlﬁé'reéf)@tﬁﬂ I ng
to a imunogenic carrier. The term "i munogenic carrier material” herein

i ncl udeswhikb sesulisinghé prosluctign ofB3W\ &-likp entthodies in thesflleigicipgiient] ehines/ BSW17
eliciting_an i Qgeni.c response | h ani mal d i ch n_be
coval entF JoRaTYREDEeHE AL RBRARE toleRastRl pldingng 188 P tiait B 2eBots : e
or  est gl atIoIRE Pailddaf 1A Ao dgaingithe BSW 171 sH-Rotypie 'Fab Ricdine Have

pol ypeptide and correspondi ng groups on the imunogeniC carrier materi al

or al t ersimilanpeopertigs. Kthedimmpune mespayge is very specific and safe since, in contrast to the
“classical vaccine approach”, no IgE-derived protein fragments are present which could
generate crosslinking antibodies in the immunized patients, and compositions can be
contemplated which are devoid of carrier.

These BSW17-mimobodies are recombinant antibodies or antibody fragments
consisting of variable domains (V-domains) and constant domains (C-domains) derived from
human immunoglobulin G. Two different clones (clones 52 and 43), which display different
mimobody fragments on their surface, have been identified by biopanning of antibody phage
libraries on immobilized BSW17 antibody. The mimobody structure which mimics the BSW17
epitope on human IgE resides within the hypervariable regions (CDR) and adjacent framework

regions (FR) of the V-domains. The ¢DNA and amino acid sequences of the heavy and light
chain V-domains of clone 52 and clone 43 are shown in Figures 5a to 5d (Seq.id.no. 1 to 8).




a conventional bifunctional |inking group. Exanples of such carriers

I ncl ude al bum ns of aninmal sera, globulins of animal sera, thyroglqbpg¢pmm
of ani mal s, henogl obins of animals, henocyanins of animals (particularly
Keyhol e Li npet Henocyanin [KLH]), proteins extracted fromascaris, e.g_
ascaris extracts such as those describeg in J. Immun. 11. [1973] 260-268, 1
4 OCT 2003 -9 J. Inmmun. 122 [19791302-308, J. Imun. 98 [1967] 893-900 and

Am J. Physi.ol._19 960 575-5178, or. purifjed.p t s..t.her eof.

pol yl ysi HE clopg %éi‘ﬂ?‘f E&ﬁ"&“&\‘?@?t ‘i]véSh‘é"-“&s tozgﬁidém%qog%g' ofl%ﬁe“?"g‘,n BagmEPY er
cont ai ni IR&GuR bHY 3 Hace AcStienRsicAI R FRRe 440" oduced
usi ng di’gﬁ%ﬂgyiég toxo?fgﬁgs?r?vgg Cfr%hh/ﬁ%o? or t tﬁﬁﬁé ?‘gg?oi dcgg I mrunogeni ¢
carrier toniT,avhepdtsy the egrtant Mgidn parittherbof shduld bafuedérstond abalse asesing 5Gingrl 984]

402-406; and Cgen _Beuvery, E. et_al., Infection and,I ni 4Q [1983]
30- 45) asieria mediscations surhasfeyndin allatypic vanaygs pemeationed abeye, The #dst to

hem cal s L Ohter] . _ . ) .
ot CHHUSHED 288 b CofibPLIRAY Rar M Br HEG TS oyl Figubleipcr | &
r epl acedon2dgiSe4.&din6. 3Fio38)r esulting in a non toxic product. CRML97 is a

wel | characterized non-toxic carrier protein and is used in a registered
human vaccine. The purified protein derivative of tuberculin (PPD) may

Mnduce a T-cel | TRCPERERUES of HETHEGh pRed BRERBCPIORRS acsyhl Thef 887 7).
and yet {herefdie iticatedofor ased 44 phtricetecsss €. gau AngigBnsofol vactines.C Wil beiig by

T-cells as such; (2) it is known to be one of the nost powerful hapten
"carri ersibstantialtydndapaidle af medisting Romeytelytie hiskamine slease, thexy areeapable of eligiting

. siosential _ ol hisangiaofae, teyds
Convent | HAEPHs hisB5hs FRoBRE! PSRN IR A e Brpct st R SeliefeespP R

The covakeplgign@iigEng of the m nobodies of the invention to the
i mmunogeni c carrier material can be carried out in conventional manner. For

exanpl e, for diThxinitisbdesesd mimobedy ¢fdh¢ invertiqeds ¢gbfremsabout §.0p mg to

bi s- N i ni,m dyl | vat i . f bl

bi o sul rOE i relmply aBepel e Al Epemltaid & weelly or sybspiporgy %5,
car bodi i jghdanuddBRtly, BIOVE! BPlepedt dbsostdrpBesey b R ishnel d. g 1dao®@8 days later.

1- et hyl - 3- (3-di net hyl am nopr opyl ) carbodii m de. The rati os of hapten

hapt en- cBosages thobmutied gvil Jeprnd 4 dome extertronthn aze veaight opd genesalyhealthootihai ned
but it is preferred that the carrier be in an anmount of about | to about 6
times, B?@PE?‘E{JWY%%C&“#?S&@BWE%_ti nes the wei ght of the hapten, and
‘the hapten-carri Eire&'ﬁdéiﬁ’eﬂion?a%ﬁﬁly R&tive imaRn2BHH it thexlidsboiek of eHeout 10

times the nolar equivalent of the hapten. By the above coupli nﬂ reaction,
t he car r invention will prefexablytbeesatriedtan using rechmbinapt paptides (Fab frapmant Rghtghaint o

of tho phaY MRS O350 vB Aol Safatoh Rl LR o Bl 1UHRL.°PC
resul t angy LiFEHRPRRBICARoRRntioRA dadflerand purified in conventional manner,

such as by didlysis, gel filtration or fractionation precipitation. 1 4 OCT
2003 The administration of free recombinant mimobody is preferred. However, it is also

possible to increase the immunogenicity of the immunogen further by chemical coupling to a
immunogenic carrier. The term "immunogenic carrier material" herein includes those materials
which have the property of independently eliciting an immunogenic response in a host animal
and which can be covalently coupled to polypeptide either directly via formation of peptide or
ester bonds between free carboxyl, amino or hydroxyl groups in the polypeptide and
corresponding groups on the immunogenic cacrier material or alternatively by bonding through
a conventional bifunctional linking group. Examples of such carriers include albumins of
animal sera, globulins of animal sera, thyroglobulins of animals, hemoglobins of animals,
hemocyanins of animals (particularly Keyhole Limpet Hemocyanin [KI.H]), protcins extracted
from ascaris, e.g. ascaris extracts such as those described in J. Immun. 111 [1973] 260-268,




-10- The present invention is essentially directed to active inmunization

by direct vaccination; however, it also contenpl ates passive inmmuni zhéi0&h.200]
I n such situation, m mobodi es of the invention are administered to a
sui t abl e non-human ani mal and anti bodi es generated thereagai nst are

I sol ated and purified, and subsequentl|y.gadm ni stered to a human subj ect

for inducing alleviation of allergic synptons. The m nobodi es of the

" par | Lt 123 (757 20720 3°1oR IR TR0 401 90 3nd BIR T Bt LOTIRLOES

e.g. asthmms57s, %&@ﬁhﬁetﬂ?foﬁﬁétbthe‘&eofﬂbdlﬁyﬂn& pblyplikantit acidslysio@phutdric acidi ni ti s,
chronic urticaria and food all erg’g Treatnent” is to be understood as
Ne OF &

conpr i si erRpolyragshytopelymerseonipining mithinc; gte.a Racantly, vageinerohave ,bge

Becent  aPioy Vi ing e brifiosBibeh RO CRM AR o R B iR

r ef er encagitefBNILERAN MODS edlalr, gdnﬁes&nbﬂgogéazes 150 [1984] 402-465; ahdd Coenat i onal

w))

Phase in connectlon with the present filing: DiPro a. Allergy Cin.
| munol . Béwreny E. ehal., ngmmmamgcﬂ_ [19$3]r39-45)md|&ese tomnd%matenals can

19971339- 34 nt.. rch l e nol. 999 11 121

[BI ol ogy 5@’%%1 h"’% %H@EWQ % Foxﬂgéﬁ%acts of
Japan 4 fnl@a?&id htefla téél@cmﬁﬁ)&ﬁ ubell Iﬂﬁ[@ﬂ@@ﬂfﬂe_glﬂeufb-ﬁ fesiflu@fd03 -11
Epr anation of the Figures: Figure 1: Tnteraction bet vveenv@%E and its high

af fi ni t yraplceg by glutnig acid, @sulbing fnea nomctoxisiprodust.nCRYEINT ris h wellicharagtegized
antibody BSWLY. Fi.gure 3: The ant.i-idi.otypnic network h I.t ope
ecogn OISR 10 4L I APBRGCUBER SPGE: N8 PURBRLRERREAl | y
i ndi cat eﬂclg\%tlbé 8EibeRLfn ﬁl?)%ab)’:élg&i)@%ﬂthﬁaﬁ&%hﬁnﬁﬁﬂﬁitﬁﬁ%ﬁem since:

hypervari a regi ons o anti body BSWL7 (Abl) and polyclonal antibodies 3
(Ab3), i (blicéetsmpt indocema Teadell vesponset itself Kie. atris in-afféciod YhHicell hantm’)hdiyldetblzlt

e} ot 52 et flly PrcE e aPUeR AR i aossed by T HID Aeys A knvcibe
clone 52, ﬁ%@ﬁ%éﬁ%{(ssg %ﬂ%@%ﬂ b frie Om e iR fpﬁoﬁriﬁédd and ?carpiaé)ne 43

(SDS463) ; 37 an Figure 5 Anti-BSW.7 Fab cl ones:
DNA sequamhnhﬁnhm:wehom;fhmmtmmgl ayed human i muno | obulin and deduced
am no acid

Ttauens %aptcn -carrier binding agents, those conventionally employed in the preparation
of antigens can be employed. The covalent coupling of the mimobodies of the invention to the
immunogenic carrier material can be carried out in conventional manner. For example, for
direct covalent coupling it is possible to utilize bis-N-succinimidyl derivatives, most preferably
bis(sulfosuccinimidyl)suberate as coupling agent, or glutaraldehyde or carbodiimide, most
preferably (dicyclohexyl)carbodiimide or 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide.

The ratios of hapten, hapten-carrier binding agent and carrier can be appropriately
determined but it is preferred that the carrier be in an amount of about 1 to about 6 times,
preferably about 1 to about 5 times the weight of the hapten, and the hapten-carrier binding
agent be in an amount of about 5 to about 10 times the molar equivalent of the hapten. By the
above coupling reaction, the carrier is bound to the hapten via the hapten-carrier binding agent
to obtain a desired antigen composed of a peptide-carrier complex of mimotope of the
invention and carrier.

After completion of the reaction, the resultant immunogen can be isolated and

purified in conventional manner, such as by dialysis, gel filtration or fractionation precipitation.




Hypervari abl e regi ons (Conplenentarity Determ ning Regions; CDR) are in
italics: Figure 5a: clone 52; variable heavy chain (Seq.id. no. IanQAZQCT 03
(CDRI: Seq.id.no. 39 and 40; CDR2: Seq.id.no. 41 and 42; CDR3: Seq.id. @
43 and 44); Figure 5b: clone 52; variable light chain (Seg id.no 3 and 4)
(CDRI: Sea.id.no. 45 and 46; CDR2: Seq.id.no. 47 and 48; CDR3: Sea.id.no.
49 and 50); Figure 5c: clone 43; varlablg heavy chain (Seq.id.no. 5 and 6)
(CDR1: Seq.id.no. 51 and 52; CDR2: Seq.rd.no. 53 and- ; CDR3: Sgg.id-no.

(CoR " Seq. i d. naneenReniinafoft § oAy st tld'acfVElrimpeiPlidtyeet 707, )
61 and zkinabibgicvever, AalsOcouter 1§l@§l pe ifamRizaGon. TRsuele itwiioh, BSW.7 1 Fab
and the CE3 donain of hunman Ig antl -id Fab, clone 52, heavy chai n

te

(hl GE, (E@nolsgﬂesi of the inve®ioncire a 84 ¢ adumblezm)nuhumammal andlantibodiess 52,

S CHR SRR e LOLTE S i i ARE R S, 20

clone 5 For iHd Q} S gﬁé toms? OCT 2003 -12 B: anti-id Fab
cl one 4 Jﬁ’gavy clﬂ%% e’m([l;E (a,E réﬁéfymg 31; clone 43: Seq.id.no.32);
anti-id Fab clone 43, light chain (hlGCE CE3 Seq.id.no. 33; clone 43:

Seq.id.no ), _respectivel Am nQ aci d sequence alignnent: |dent| cal
resi dues ar e Thastimobpdipy emefsona@mﬁwmdwm aggaceuticaly egpegjallyoxes

o baon VAT pRRbies H e RRRlend 8F e Bac (RS, R Boa SR Cb it
regi onSa(oBl%)d@ﬁlaﬁm allérgRNBSOf edsop ﬁmamc%mcsﬂﬁmﬂ%umwmgﬁal r of

sequences. ure 7: Conpetitive bi ndl ng of anti-id BSWL7 rFab on
| gE- pri n'ed mntsxs\xptbn upgierstootl ap ebeprisiay\prophylgeticasowelBaseirativeof

affinit ur| bi t SWL7 bod

Dot er m R of A PSR rsfirdety Rt 40t 8 dnteakiBt Hrpr BeHbln Pl MR 05 E anc
|mmnoag;sbﬁglmagymﬂ@§tdc§§%ﬁ nobody preparations were m xed at

equi nol ar concentration and i ncubated overni ght at 4C. The incubation

m xtures were subsequently added to mcrotiter plate wells coated with
nonocl onal anti-hlgE anti body LE27 (1 g/m ) as capturing anti body. Bound
m nobody | gG was detected with goat anti-rabbit 1gGHRP. ~ = hlgE / SDS410

conpl exes; O The fbitwin E\Q At (FOTRLE Ve bldnLohfidSted Alkihg Maﬁﬂrﬂﬁbﬁgy
I Mmune response In B /c mce:

International Phase in connection with the present filing:

D1 Progr. Allergy Clin. Immunol. (Proc. Int Congress Allergol. Clin. Immunol., 16th)

4 [1997] 339-342; _

D2 Int. Arch. Allergy Immunol. 118 (1999) 119-121;

D3 Tumor Big!ogy_ 18 (1997) Suppl. 2, 59;

D4 Tanox WO 89/06138;

D5 Patent Abstracts of Japan 4 (1999) {C.A. 130 (1999) 138296k] [JP 11/000174].

-




A = nmouse 1, = nouse 2; V = nouse 3; A = nouse 4, = nouse 5 A
anti-id-BSWL7.52; light chain (SDS426); B: anti-id-BSW7.52; Fab (SD34F) 2003
C. anti-id-BSW7.43; Fab (SDS463); O D. val ues represent the optical
density readouts, corrected for backgr tlnd bi ndi ng to non-coated wells.
Mean val ues of neasurenents in duplicate are shown. Variations were

generally < 0.05 O D. Figure 10: Inhibition of HHE | FceRl binding by

i mnoafWi -mino antibodies: A- A = BSWM7 = anti-clone
52; light chain (SDS410) A = anti-clone 52; Fab (SDS411) V = anti-clone
52; light chain (colum flowthrough) B; » = BSW7 = anti-clone 43 Fab
(SDS476) 1 4 OCT 2003 13 Fi qure 1;L PCA_ core pI’OfI | es of rhesus nonkey
groups ( Infezagtionhetwes ad 5 high affinity ecent Br eparations: A

| mmunogen: ant|-| d- BSW? 52; | |ght cha| n (SDS426) B: | mmunogen:
anti-id-BSW 7, 52; ! : |- BSWL7. 43; Fab
(SDS463)£3!IH§%' ' S C AXT S n I n rhesus nonkey
skin at varl ous time p0| nts after i mmuni zation. PCA score val ues represent

PCA i nt c hédrk:t he area under the curves (AUC) generated
by plotti |arre er o € blue skin dots against the injected IgE
(JWB) concent r at Thmls[gE&puopsreaoguzedeyai}ﬁ?Nriﬂandrtbe ﬂ:n'r-idkngtic gamtgpeafe two

nonkeys i nmunized with the sane ara calc | at ed fromthe

singl e wbwau&m@@ %mek#wgﬁﬂa@ksﬂdegmﬁﬁﬁﬁe %m%log E’aE?tP%r bars.
St at
bggts!t ?Ellg ?{nj ecr %@Y%dpﬁlﬁaﬁ‘?g l?@@v@rﬁgﬁ%gggﬁ&é guree‘?gy% ﬁi%auon

am no acwﬂhslmwﬁndﬁﬁyﬁloﬁnttﬂodymayy and light chain of the three

reconmbi nant BSWL7- mi nobodi es: Figure 12a: Anti-id-BSW7, clone 52: variable
and first constant dommi ns of heavy chain (Seq.id. no. 35); Figure 12b:

Anti -i d-@ggy_ljﬂg Sﬂ&ﬂg ))‘EI%!J' 1&’?&'0%5@!1@%%@9% -domai ns of kappa |ight

chain , clone 43: variable and
first coAstAnt-idHBSW I cline!5RA8DSADE); light chain:. (IWC.)po. 373eq.id. no. 36)

B: Anti-id-BSW17, clone 52 (SDS427); Fab: Fas Seq.id. no. 35 and

C: Anti-id-BSW17, clone 43 (SDS463); Fab: Fap .id, no. 37 and

Figure 5: Anti-BSW17 Fab clones: DNA sequence of bacteriophage-displayed human
immunoglobulin and deduced amino acid sequence:

Hypervariable regions (Complementarity Determining Regions; CDR) are in italics:

Figure 5a: clone 52; variable heavy chain (Seq.id.no. land 2) (CDR1: Seq.id.no. 39 and 40;
CDR2: Seq.id.no. 41 and 42; CDR3: Seq.id. no. 43 and 44);

Figure 5b: clone 52; variable light chain (Seq.id.no. 3 and 4) (CDR1: Seq.id.no. 45 and 46;
CDR2: Seq.id.no. 47 and 48; CDR3: Seq.id.no. 49 and 50);

Figure 5c: clone 43; variable heavy chain (Seg.id.no. 5 and 6) (CDR1: Seq.id.no. 51 and 52;
CDR2: Seq.id.no. 53 and 54; CDR3: Seq.id.no. 55 and 56);

Figure 5d: clone 43; variable light chain (Seq.id.no. 7 and 8) (CDR1: Seq.id.no. 57 and 38;
CDR2: Seq.id.no. 59 and 60; CDR3: Seq.id.no. 61 and 62).

Figure 6: Amino acid sequence homology between anti-BSW17 rFab and the Ce3 domain of
human I

A: anti-id Fab, clone 52, heavy chain (hIGE,Ce3: Seq.id.no. 25; clone 52: Seq.id.no.26);
anti-id Fab, clone 52, light chain, alignment 1 (hIGE,Ce3: Seq.id.no. 27;
clone 52: Seq.id.no.28);
anti-id Fab, clone 52, light chain, alignment 2 (hIGE,Ce3: Seq.id.no. 29;
clone 52: Seq.id.no.30), respectively.;




Figure 12d: Anti-id-BSW7, clone 43: variable and constant donains of

| anbda light chain (SSeq.id. no. 38). The minobody (L.C.)2 clone 5214 0CT 200}

conprises the light chains of Figure 12b (Seq.id. no. 36) bound by

disul fide bridges as indicated in Figure 4A. The m nobody Fab clone 52

conprises the light chain of Figure 12blZ-Seq.id. no. 36) and the heavy

chain of Figure 12a (Seq.id. no. 35), bound by disulfide bridges as

'O][‘d'Flcghf’ﬂ;l 'lijnt'ﬁg?[)?cll@% 43Tm€a‘§?di%0@ggﬁ?(gsea@| §d.48. nq;méﬁe&ﬁss Rd.ho. BY; _Cgai n
r - ¢ - laR. I4QUEE, ; eq. i d.

no. 37), bdid ﬁgn‘f‘%‘ﬁﬁﬁé‘éﬁﬁo‘%‘ui‘% [GERe iﬁ%“& ; ar%"rll:éé'%ig o 40 12003

-14 The fol | owi ng Exanp| eS*tBFUE ¥ -at e the i pvention and are not |imitative.
Tenperatures ar Ocré:gir%gereaakswmmﬁ@t%lfFB&)P%gﬂ%%Wi{lﬂcg X&r e used:

anti-id ARTS .BSA. BSW7 3 4 : R ;
| gERI P pmipg-acidyAre i ﬁ@%@% %%%EEOBE%e Tﬁ%&o&h#fﬁl%e rEddbes BeeR
indicated on top of each alignment. The contribution of hypervariable (CDR) and framework

regions (FR) of the recombinant Fab fragments are shown below each pair of sequences.

Figure 7: Competitive binding of anti-id BSW17 rFab on IgE-primed CHOwo cells with FITC-
labeled BSW17

Figure 8: Binding of affinjty-purified rabbit anti-BSW17 mimobody immunoglobulins t
human IgE:

Determination of hIgE / anti-mimobody complexes by sandwich-ELISA: hIgE and
immunoaffinity-purified anti-BSW17 mimobody preparations were mixed at equimolar
concentration and incubated overnight at 4°C. The incubation mixtures were subsequently
added to microtiter plate wells coated with monoclonal anti-hIgE antibody LE27 (1 pg/mi)
as capturing antibody. Bound mimobody IgG was detected with goat anti-rabbit IgG-HRP:

O = hIgE / SDS410 complexes;
o = higE/SDS411 complexes.

Figure 9: Anti-BSW17 mimobody immune response in Balb/c mice:

m = mousel; ® = mouse?2; ¥ = mouse3; A = mouse4; ¢ = mouse
A: anti-id-BSW17.52; light chain (SDS426);
B: anti-id-BSW17.52; Fab (SDS8427);
C: anti-id-BSW17.43; Fab (SD5463);

Q.D. values represent the optical density readouts, corrected for background
binding to non-coated wells. Mean values of measurements in duplicate are shown. Variations
were generally <0.05 O.D.

Figure 10: Inhibition of HIgE / FceRIo binding by immunoaffinity-purified anti-mimobody
antibodies:

BSW17 '

anti-clone 52; light chain (SDS410

anti-clone 52; Fab (SDS411)

anti-clone 52; light chain (column flowthrough)
BSW17

anti-clone 43 Fab (SDS476)

A

[T I VI B |

oE (> oR

A




P.C. Phab PBS PCA PWr RT = SPR = anti-idiotypic
[2,2'-azinodi (3-ethyl -benzthiazoline) sul phonate] bovine serum al bup g7 2002
nouse nonocl onal anti-human |1 gE anti body; Ce3 specific conplenentarity
determ ning regions third heavy chain cppstant region domain of 1gE fourth
heavy chai n constant regi on domain of |IgE m notope peptide m m cking the

' ' 1 ] D ' 1 m_cki CE4 epit ope
CE3 epit ) er gl gg %f S y oe | de m Klg 2 _g p

oy Wi

regi on 1 y A : : hi éd) IDFHUHES HHIOUS s qy
anti body fr agnerimabody BEEpAEtions:chai n const ant regions 2 and 3 high
affinity receptor for IgE high affinity receptor for IgE, a chain fetal
cal f serAm Irawmgenk antegi-BEW 171320 tigltarhiain (SPSUP6YCcyanat e- conj ugat ed hor se
radi sh pBy ObfirfharfogehtU ARRIGBEWI7820 ¥ab (SDS4man) i mmunogl obulin E  nonocl onal

ant i bodyc: npifdgER2hntkfl-BSW 1343, pw(gbgy@?pxy-i odophenyl acetic acid
pol ycl onal phage “di spl aying Fab fragments (Fab expressing bacteri ophage)
phosphat e- buf f er edPassive netapess iaugphylaxa(BCAY reactpin i rhesus monkieg vldadt marfomgen

reconbi nant . . -~ . "
time points after immunization. PCA score values represent PCA intensities calculated from

the area under the curves (AUC) generated by plotting the diameters of the blue skin dots
against the injected IgE (JW8) concentrations. Scores are average numbers for each group of
two monkeys immunized with the same mimobody preparation, calculated from the single
monkey values shown in Table 4. Variations are shown as error bars. Statistical p values are

.

indicated above error bars. Time points of boosting injections are indicated below the x-axis.

Figure 12: Complete amino acid sequences for the heavy and light chain of the three
recombinant BSW17-mimobodies:

Figure 12a: Anti-id-BSW17, clone 52: variable and first constant domains of heavy chain

(Seq.id. no. 35);
Figure 12b: Anti-id-BSW17, clone 52: variable and constant domains of kappa light chain

(Seq.id. no. 36); x
Figure 12c: Anti-id-BSW17, clone 43: variable and first constant domains of heavy chain

(Seq.id. no. 37);
Figure 12d: Anti-id-BSW17, clone 43: variable and constant domains of lambda light chain

(Seq.id. no. 38).

The mimobody (L.C.); clone 52 comprises the light chains of Figure 12b
(Seq.id. no. 36) bound by disulfide bridges as indicated in Figure 4A.

The mimobody Fab clone 52 comprises the light chain of Figure 12b
(Seq.id. no. 36) and the heavy chain of Figure 12a (Seq.id. no. 35), bound by disulfide bridges
as indicated in Figure 4B.

The mimobody Fab clone 43 comprises the light chain of Figure 12d
(Seq.id. no. 38) and the heavy chain of Figure 12¢ (Seq.id. no. 37), bound by disulfide bridges
as indicated in Figure 4C,




room tenperature surface plasnon resonance 1 4 OCT 2003 -15 Exanple 1:
Construction of phase display libraries a) Source of |ynphocytes Twd énfilTe?)l)
adult donors were used to prepare nononucl ear cells (MNC) from peripheral
blood. A first male adult atopic donor who had clinical synptons of allergy
was boosted with an intranuscular injegfion of 0.5 m of alum adsorbed
tetanus toxoid (Te Anatoxal Bern, Swi ss Serum and Vaccine Institute, Bern,
Switzerland). The MNC were isolated 7 days later using Ficoll gradient
centrifugation (Lynphoprep, Pharnacia, MI|waukee, W, USA) and then
cultured for 3 dppesfollowng¥ iNBtatéthé PRERTERChnd Bas bt linkivitivéer | and)
containing 103 UmM of IL-2 (Sigm, St-Louis, MO USA), 50 gg/m Pansorbin
cells (éfqppgrawwmm%fe@&gem/aﬂ‘hgﬁl&wmg abbeeviationharq used: Jol | a, CA, USA)
and tetanus toxoid diluted at 1:1000 in RPM - 1640 nmedium Total RNA was
t hen prepared fromthese c Is u5| ng a phenol - chl or of or m guani di um
i sot hi 0(;%' e procedur® nsi, P. and Sacci Anal . Bi ochem 162
(1987] The second? #HP@“ dethmbb@ptm@owgp@évlpmt@] Rhesus D donor,

gi vé¥San i.v. boostboyinezemm gbumpiacked red bl ood cells froma known mal e
donor ofBSWildod group GnddsBmondblonaatiskmmanilgh hatitedypQeFspeoific gr adi ent
centrifu@aRion at +18 dejplenadntity dbrernhinipgtregidide cells were first cul tured
for 3 dayg in RPM - L64Qhk®EHé cﬁﬂﬂhwgeglép&)r%mof gE!L-2 and 10 g/m of
pokeweeqdyi t ogen (P ¢S G Redvd ahdin before extracting

’I‘C 1
RNA. Hu tonsil sanplgs ] ?g %ﬁ ed
childre onsils were maY\%;e:Reg n %g gﬁog’gn g](l”{ Z’ etr
di shes arfd cut intoTi de'ﬁ“§'§ g 'é’ﬁﬁ"?\gé?ﬁ g then
transfer®®d into steri Q@AY Egmngﬁé‘tstlssue debris allowed to settle and
MNC wer ELIS at ed f romenpaEne ARAesartent gssay col | gr adi ent
centrifUfphti on. B cet | aintibedy fragsient tacking freavychhiatconsjantireginhicC2 wid B
CD19- codiceRI;dgERhagret ihighhaffinity oeptohfon IE#NA was prepared according to the
phenol - dikRI®f or m guanikighfiinitsRcEptociorNgl ax giaacedur e nenti oned above. The
pConb3 vmeg or used for fgdapmnﬁﬁ the chains for all m nobodi es was

?H ai gelc:t;Rf rgmLt he Scrigipss &Q Institute La Jol | ia g:A 183? (Ezlisr;bas_rh
: erner_ zyno e
Escheri chig coli st r:al '@Eef e us aw&%‘géat%]o?/rrat i on E)f t h]e pOo)an
vect or t he VCSMI3 e purchased from Stratacyte (La
Jol | &, AUSA) 1 4 O Const ructi on of bacteriophage
librari e@j g = Umaﬂ) Hﬂm‘lﬂoglo‘fmhﬂ
= monoclonal antibody

MNC = mononuclear cells

NIP = 3-nitro-4-hydroxy-iodophenyl acetic acid

p.C. = polyclonal

Phab = phage displaying Fab fragments (Fab expressing bacteriophage)

PBS = phosphate-buffered saline

PCA = passive cutaneous anaphylaxis

PWM = pokeweed mitogen

r = recombinant

RT = room temperature

SPR = surface plasmon resonance



Three separate |libraries were constructed: the first one called BS fromthe
MNC isolated fromthe first male atopic donor, the second one callep49§¢2m3
fromthe MNC harvested at +18 days after i.v. boost fromthe second nale
donor and the third one called CT from ge B-cell enriched popul ati on of
M\C i sol ated fromthe children's ton5|ls Total RNA was prepared fromthese
cell's using the phenol chloroform guani diumisothiocyanate nethod. From
this RNA 10 wer e used to nake cDNA ushng an oligo(dT) primer (400 ng)

and reve LR PR ! S8 anscri ptase according to the
condi tions speC|f|ed by the suppl I er (Boehr| nger Mannheim Germany). PCR
anplification was perforned as described in Vogel, M et al., E J. of ‘
| munol . a)2 8068 94 )lyrhgliidvtesr i ef |y, 100 pl of PCR reaction nmedium contained

Per ki n-El nmer buffer with 10 MM MgCl 2, 5 | cDNA, 150 ng of each approprlate
5 and 3' pri mer Twaimale adult douprs wereased fp meaars maspaucicagcalls MHCY @Wherase

(Perkin r | f| d ht

chai ns Ogﬁgra}__g@d Hecu} ml{%gadﬁ) 0%11 4%&@%6‘3&5@‘%’@%{% s%per&’ ‘%PI nmer s
from StrBécreed with d]emalms@ﬂmemim)o 5 P bf A1i@-adierded tétiiisNokdid UpsStream
primers were used that hybridize to each of the six famlies of the VH

genes, wks &aatora Berm Sydssayrumrad Mactine [nstbite Ben, dvitasdaed)y e MYE were

| ight ch Th t d d t tch th

Fegi on” oRoBled T Bs alF Rie L BpHERl Gl ey BRTL A Reith, Tihiaria By,

l'i ght ChWI“U‘SW? ad@ RS lcuRaRI 5! TBAys HRPRMIVPS40NR&HIR ($618mad, BﬁH’éL SWizkasisy and

| ambda constant donmains. The heavy and fight chain PCR products were pooled
separ at etontaigisg-100EVm efdLa (Sigma, Si-kaniskMO/ G 4), MQhB&dsommllSest riction

t th
PO pr oA IgsPESs U Lt sfioi of-HhioshRdre Toliird: USA) A frddiSiprona ' "°
al cohol - ahdeds 1:106FnRPMEN 68X fleSRRD - TOHMRNARPR thé ot Sﬁéxe& h%nmgie/ c%l]?hs
di gested Fd fragnent and subsequent |igation of the Sacl/Xbal di gestedg

| i ght chaiphenokchlordfermp goanidiumdsathiocyanhte procedufedCGhamiceynsi, it ankBdccBINie cel | s,

?;”2 tgﬁdgﬁrﬁﬂuchi on@[lggﬁ%ﬁﬁeﬁ&%ﬁfor d sd dlgrscrflgggd in B b%att%rdll
transf or H@ﬁdroﬂapﬁlvérhﬁ‘n 9 boB5 st EmF ot ;&acké“cﬁleh%lo?ﬁrﬂéhﬁﬁow Eodid &%@Wﬂo@m

titrated on platés to determine the library size. These results indicated
expr essi bleolighoupr@ BbDsf TheyMNWG werg isolated b Fiaolli gidient eitmifugatiorodtan$ days ni ng

unlts) fo S, LD2. and vel \. 4 0 - 17 PCRP.rerers
Vi 2 - caeryhf poast: Thestels e PRt gultsrEqfic 3'daip i PB4 pugn contadisg \y
S - GT C 10’ U/ml of IL-2 and 10 pg/ml of pokeweed mitogen (PWM; Sigma 1.9379, Buchs,
Switzerland) before extracting RNA.
Human tonsi! samples were obtained from three tonstllectomized children. Tonsils

were macerated _'in RPMI-1640 medium in sterile petri dishes and cut into little pieces. Tissue,
cells and medium were then transferred into sterile tubes, the tissue debris allowed to settle and
MNC were isolated from the supernatant using Ficoll gradient centrifugation. B cells were
selected by incubating the MNC with CD19-coated paramagnetic beads and then RNA was
prepared according to the phenol-chloroform guanidium isothiocyanate procedure mentioned
above.

The pComb3 vector used for cloning of the chains for all mimobodies was obtained
from the Scripps Research Institute La Jolla, CA, USA (Barbas III, C.F. and Lerner, R.A,,
Companion Methods Enzymol. 2 (1991] 119). The Escherichia coli strain XI.1-Blue used for
transformation of the pComb3 vector and the VCSM13 helper phage were purchased from
Stratacyte (La Jolla, CA, USA),




CHI (yl) 5' -AGC TCC CAG GTG CAG CTG CTC GAG TCT GG-3' (Seq.id.no. 9); CTG
TCC CAG GTC AAC TTA CTC GAG TCT GG-3' (Seq..id.no. 10): CAG GTG GAG {GU(T 2003
CAG CTG CTC GAG TCT GG-3' (Seq.id.no. 11); CTG TCC CAG GIG CAG CTG CTC GAG
TCG G&-3' (Seq.id.no. 12); TGT GOC GAG&GTG CAG CTG CTC GAG TCT GG 3'
(Seq.id.no. 13); CTG TCA CAG GTA CAG CTG CTC GAG TCA GG-3' (SS g.id. no.
14); ATC ACT AGT ACA AGA TTT GGG CTC-3' (Seq.id.no. 15); VL(K) 5 - GT GCC
AGA TGT GAG CTC GTG ATG ACC CAG TCT CCA-3' (Seq.id.no. 16); CL(K) 5 - T
CCT TCT @G@oﬁamga;ﬁ\oﬁ%t hIEGitea]esGTT GAA GCT  CTT TGT GAC GGG CGA ACT

C 3 (Seq.i ACA GGG TCC TGG GCC GAG CTC GIG GIG
ACT CA-3' (Sal cﬂ'hme sqﬁ)'ate ﬁht(ams Btre cGnSAILIEICThAGAL G calltd BR Rom@he MNT TGT
AGG GGC- 3' eg OC T 7003 -18 Exanple 2: Selection of

r econbi nSARt %‘39 FPFOé""a‘?ﬂ"Pbdﬁ?sqcF’ﬁ‘bﬁ%‘E@c‘i W%’Lth‘; M&mswd om

phage |i braygl ﬁ%rqﬁ'[s bg(gkt ‘ﬁfonﬁ'ﬁ}é‘%‘?co%g%%é 46noR gﬁlgg'%p tqulﬁg eg«? ¢ \Agﬁq?f)

perform ng four roun panni ng roun

pr e- absoBptellensched popelatiod of MIVE ¥lateddzbin fiefchilérenahemyile! Tothl &NA hasant i - |1 gE
mAb BSWL7. Preabsor ption was perforned as follows: two inxnunotubes

( Maxi sor Prepagsth &pmyfbese el peng emhemlﬁiﬂomfouegvar(l@cmgmfhpcmkmerAm?hod aFrmi)
h bl % irst tube
;[/vagni ncﬁ@ﬁe‘gﬁhoﬁo Qvlfg%géae{nggﬂverﬁ %1"’?5 EQTPIF (ggbﬂg%a%rfﬁerﬁe m  of

bl ocki ngtrasktibddonitlc MIMULIV Rgerie XrahQtiptagé ucc@idlﬂglmhe RafdtbhdNpREFed Bythel D2
and CT). The phages were then transferred into the second tube and the

process HppligrdBeoghringep Maanheim; Germany). SBCR mmppﬁ@t@ngmsmt:rfonmdm described in
non- Leg?ﬁ Béchf EPﬂplﬁé‘p oF Iﬁ’]‘ﬁ)ﬁﬁolagg %9&?1?06[ lﬁ)rleﬂ(}:/? %&&I of l;(ﬂ'{ reacuor? me(?l%&” (20

g/m)
contained Perkin-Elmer buffer with 10 mM MgCl,, 5 ul ¢cDNA, 150 ng of each appropriate
5'and 3' primer, all four dNTP at 200 uM each and 2 U/ml Taq Polymerase (Perkin Elmer,
NJ, USA). The PCR amplification of the heavy and light chains of the Fab molecule was

performed separately with a set of primers from Stratacyte (details given below). For the
heavy chain six upstream primers were used that hybridize to each of the six families of the

Vh genes, whereas one kappa and one lambda chain primer were used for the light chains. The
downstream primers were designed to match the hinge region of ‘thc constant domains y¥1 and
¥3 for the heavy chain. For the light chain the downstream primers were matched to the 3' end
of kappa and lambda constant domains. The heavy and light chain PCR products were pooled
separately, gel-purified and cut with Xho1/Spel and Sac1/ Xbal restriction enzymes
(Boehringer Mannheim, Germany), respectively. After digestion the PCR products were
extracted once with phenol : chloroform : isoamyl alcohol and purified by gel excision. The
insertion of the Xho1/Spel digested Fd fragment and subsequent ligation of the Sac1/Xbal
digested light chain into the pComb3 vector, the transformation into X1.1-Blue cells, and the
production of phages were performed as described in Barbas III, C.F. and Lerner, R.A.,
Companion Methods Enzymol. 2 [1991] 119. After transformation of the XL1-Blue E.coli
cells samples were withdrawn and titrated on plafes to determine the library size. These results
indicated expression libraries of 1 x 107, 7.7 x 10% and 3 x 10°cfu (colony forming units) for
BS, LD2 and CT respectively.



bl ocked wth PBS/ 2% ski nmed mi | k as descri bed above. After incubation for 2
h at RT on a under-and-over-turntable the tube was washed successi ves¥CIA00]
times with PBS/0.1% Tween and 10 tinmes with PBS. The adherent phages were
el uted successively with, first, 500 1 of 0.1 Mtriethylamne and then
after three tinmes rinse in PBS, with 50074 of 0.1M HC adjusted to pH 2.2
with glycine and containing 1 ng/m BSA. Each elution step was carried out
for 10 min at RT and the el uted phages were neutralized with 250 | of IM
Tris.d, pH7.4 and 30 1 of 2 MTris base, respectively. The sel ected
phages wey @CRiBfilnéised using E. coli XLI-Blue cells as described in Barbas
and Lern u ra 1991 bef ore belng subse uentl used |n three nore
rounds og’rI'Han E36n GT6uRAGoF TRk é‘c[lt £6r30f el uted phages
was nonitored by cfu det ermination (Table 2) Mfl chment of BSWL7
speci fi c VitHAbs Sy GBEn €BGUTICCe CAGURTS SACHIMAI FFCREAGA TET G&MIi‘'ng' ) Nunber

of eluted phages (cfu) 1 3x10 2 2x104 3 3x10Sedidno 10§ a~ For each

round of viamNi BY-GTe tRE2crtagacpaTt ches cwer eTor eabs acedd-gicce in tubes
coated with 20 g/ml of Le27 followed by incubatdsenid fb.Q$ tube coated with

20 / BSWL > (
recoﬁgl ggr@vasﬁl E%%néggd?ggzgﬁasm]{% gﬁ%n?rom se(lsﬁg‘ e A

ected phage cl ones was
prepared ng._a Nucl eatra k|t Macher Nage ny) and
nucl ei c séqugﬁ'& H‘é EGoGtA TgnCTﬁBPA§7§'E gﬁ’ﬂgnm ng system
using a PRI SM Ready Reactin DyeDeoxy Ter ni nat or @%@éébuenm ng Kit
(Appl i ed VBIVEY St eREC CRENERY) CARY GRey SAGs 8FCfF 6TCs 684G AEMECof3 't he heavy
chai n sequence were: CHyl (5 CGCTGTGCCCCCAGA(@'_!Q@_)&)(Seq id.no. 20)
and pCH (5 ' - GGCCGCAAATTCTATTTCAAGG 3 ') (Seqg.id.no. 21). To obtain the
l'i ght chmcﬂ&ﬂ)equem@sm’aepm o ACAPAGEETTTVEGS ¢ged3: CX (5
- GAGACACACCAGTGTGEC-3') (Seq.id.no. 22), Cx (5 \GGCAGITCC- 3" )
(Seq.id.no. 23) and pCL (5" - CTAAACTAGCTAGT 5eq.id.no. 24). The

Bun sequ Bl 872 EBLEEE Abe SRR, %#B%g%a%%ﬁ ?é‘g %af@f’# RSP am no

aci d sequences for
Cl{ix) 5’'- T CCT TCT AGA TTA CTA ACA CTC TCC CCT GTT GAA GCT

CTT TGT GAC GGG CGA ACT C-3°

(Seq.id.no. 17);

VL(A) 5’'- C TGC ACA GGG TCC TGG GCC GAG CTC GTG GTG ACT CA-3’

(Seq.id.no. 18);
CL(A) 5’'- G CAT TCT AGA CTA TTA TGA ACA TTC TGT AGG GGC-3'

(Seq.id.no. 19).




BSWL7-specific, reconbinant anti body heavy and |ight chains were deduced
(clone 52, clone 43). The sequences and their allocation to hypervariafCe?003
regions (CDR) and framework sequences are shown in Figures 5a to 5d
(Seq.id.no. 1 to 8). Alignnment of the amino acid sequences of the

BSWL7- speci fi ¢ reconbi nant antibody fragnents di splayed by clones 52 and
43 wWith Eunan IgE eveal s honol ogies with stretches of the human Cc3

donmai n i nelection of regombingnt BSW bb-specific a yifpagmentpt or (Fi gure
6) (Seg.id.no. 25 ayed by the reconbi nant
anti body fragnent OCT e in human | gE

("m nobodi es"). Antibodies generated in allergic patients by vaccination
wi th these reconpinant m nobodies will therefore recognize human |IgE and
prevent al | er gi cS¢kehioniod BS W 7-spesifisiphages wasRatriggriut by peliforming foeir Bou@diof 0 O

3 -20 Ex ; ' ificati f i

v 7- DLt Backfche BieRed Bt Bt dpsondlons ih Bl 8 AR R beforsing 52

(Fi gur e dbsorptiSa®nithk Axi-IgE nAbISWEY € PRABSY; 'cﬁﬁvas,'&r{bgﬁiﬁd agrfg,tug{vg e sol ubl e
1 p |

Fab fragnments the sequence %I Il encoding the plli of the
phage pafiuioabes MasiserpeNuagidvere shated withyt ml of{e2d {26 pp/iiilnevernight a 4°,

L T e e

( Macher eyutdrgahd-okkr-fugitable ®ERTEHY ' | |. The 4.7
kb DNA frggn};nt Ioackiun atﬁe léi | Q%Wg%gﬁg&ﬁdgg%gmﬁbﬁ@g&ﬁgﬂgne

phosphat 45403 sdu pﬁﬁbﬁﬁfli dgﬁbljb;aga(Bgs EDgeind é]('jl‘ec The plngfeewese théh &anéﬂ;ﬂi\ﬁﬁih’td eg
DNA ' I i t ' i stidi [ DNA t at t 5' 3
O b S i o S S8 SR LGty 2L e o and,
DNA was ddndD&X7oipeBific pRides were SR Xd A tillel® féﬁ'&i& @H‘? ot E§W1'7dqial ME&E

3. e o c o# S S chosen

produci ng sol ubl'e m nobodi es were selecte ese

for |ar dgoq}@dlvétmwﬂ%dﬁmmdaﬁﬂt asalesayibedvabdve. After SRBubdbiopefor Bhek R)T on a
contai nin /m_ carhenjcillin at 37.to an, QD of . 1.0 at_600 nm Cul ture
was t hen““u(aﬁfgg%‘gﬂ"“ﬁ?ﬁg’iwi‘%‘a‘:p‘i"%“pws P4 syscessivelyi0dimes gy RBS 04l (Twerw)

( Bi of i neand 10N t@hdWith PBYI trhe hliRieht phagks v%r@%t&%g%c%lsﬁv%w%ﬂ; ﬁx@?‘%bﬁ[u& §r Ver e

pelleted at 6000 rpmfor 20 mn at 4] resuspen soni"cat’i

buf fer (B! M trietaytanine 8ndthen after thi¢edimds rinsel insPBS; ewjtte$00 pl of OUI M HEIhdfistedCe.

| nsol ubl Qnent.s .were, t hen renoved ceptrifugation at 15 000 rpm for

30 min a‘(ﬁpﬁp g]%d“ﬁ}ﬂ&c‘%b'&%‘?%mggodﬁ’aﬁlﬁgﬁg bemagnmpiwwmoatiorpm of

ni ckel - N0t hinl 4t R4l the ERtdd Bhagd!\fere iR AR 13D LY WA T bR 4 afy bUf fer
sonhication

to renove contam nants fol l'owed by two elution steps w

buf f er &30 igief2. M Trischade, Sespeetyehe t Thesselecteliphages aee ¥Rpkfieduiing®.@@liat OD 280
nm and ?apﬂr’?ts Kre anal ysed by SDS-PAGE (12% non reducing) to confirm
m mobody> pUPiY&cesy as deserbed in Baphas and Lemer, siprai(F9Hy baformbriag subsequently tesd

pool ed, i aRBEERBE @fz}%ﬂi’h I | . ] of, the final
i rmbodympr epar at .I%gﬁgk (as spgbﬁ?gggﬂﬁb@%ﬂf@'ﬂggﬁeﬁ %55’%%““1 philfes wal
monitored by cfu determination (Table 2):

Table 2
Enrichment of BSW17 specific Phabs by consecutive rounds of panning

Round of panning®) Number of eluted phages
(cfu)
1 3x10°
2 2x10*
3 3x10°
4 5x10°

? For each round of panning 6 x 10'? phage particles were preabsorbed twice in tubes coated
with 20 pg/ml of Le27 followed by incubation in one tube coated with 20 pg/ml of BSW17




S .id. no. 35. 37, 38) was eval uated by assaying a sanple by SDS-PAGE.
Protein bands were detected by Coomassie blue staining. The concent il &t0{dr003
was determ ned by conparing the Coomassie blue stained m nobody band with
known anounts of a standard protein (BSA) and al so by spectrophotonetry.

' These m nobody preparations were subsepuently used for conpetitive

bi ndi ng essay and for iinnunizativa of rabbits. 1 4 OCT 2003 -21 Exanpl e 5:

I nhi bition of BSWL7-nedi at ed di spl acenent of receptor-bound | 2E by

reconmbi nant B WL7- mi nobodi es BSWL7 recogni zes and di spl aces | gE bound to

its hi ghEgdthpRiX:Y Naclkeofidé sequénce 6ffecoinbindat BSWIEniilhabodlieg anti-id BSWL7
rFab fragnents are able to inhibit this displacenent reaction, a
conpetitive binding assay using |IgE attached to cell surface exposed | gERI
was perfornmed. I e \nant chinese hapster ovar el.l |ine stably
transfected wt hﬁaﬁﬁﬁ%‘é%nﬁ&a?%%aeéh-agﬁﬁgﬁcso‘ramﬁﬁ%cﬁaﬁﬁ a:’ﬁ?leégé@‘#or t he
assay [ GiNGehest Nagdl,BireB! @éffnany) ardinuleic ackleqieBing! wdsharfiedtdut cA2M1) 2639] .
A series of test sanples containing 5 x 104 CHOa cells were incubated in
FACS bufABE 3(3Bsequendag Bsrem 05i02 9PRANY) Ready Readinigyelleoky Fedninaton Gyele doma
(Ztlrche AW et al... nol .lLett. 46 (1995) 49-57] for 15 mn at RT.
After vvaéefﬁ“ﬁ%c%gé @PPR%SE%@HB%{B sanpl e was incubated for 15 min at
RT with prefornﬁ%&@@@é@f&%%e@kn&h%’@fﬁ%%ﬁﬁdhﬁiﬂts ReYARalee- conj ugat ed BSW7
S

(BSWL7-FI TC) and increasing anoun of anfi-id BSWL7 rFabs. The conpl exes

were pre@QHydbd &S -O8dTERGCETGAGCAICES/ M) 7(Selyidnat2M andncent rati on of 1.3 nM
were incuhated with different anounts of . anti-id-BgW7 rFabs (40 nM 200
nM 1 Mpaﬁ:\/l %J%QWT%W%G% 32Msanpl e contai ni ng
only the CHCa cetd gbiink ﬁlghi%faﬁ%e&wncésﬁﬂgrdho%g”ﬁrx}%ﬁ ReRSughgl /- FI TC for

determ nation of non-speciTic binding. T cell's were washed once with
FACS buf€kr aftd -sfAGHCAOAICAGTICTECA-00 )I(Sed.iddC32)uf fer the cells were

anal ysed in a J:A}CSCaI i bur (Becton Dickinson) flow (é%/tomater equi pped with
an Ar gonCKaser (X' nfdF AR AEGHRAGIREs I M ! }#scatter/si de scatter

dot bl ot re t_ M*ﬂf i el escence was quantitated
and expr%tgged (}g rrc'gI;n c annei H%(%('F(ica?c nS fdd ?iThe per cent age of

positive cells Tesprimats wead shtlasized by Microsyntia(Balgdch BSVitzerlandidi Frgmfthe CHOa
cells. As_seen in Fi gure 7, the _binding of BSW7 to CHOa ce]|s decreased

wi th i ncPBAstcagencshenslentionod variousahegs slenasawerdifigsnt MRgRSAISCIYTRATSIRN i ng

BSVL7 {0 G Py e T D IR g Rkt BRARKD O T 0 D
r econbi neloe £H\IThersequenoeb sl thidii alldcxriomiochypbrvasiatidgzions DR} ahd frameivbik

either anti-BSW7 rFab (consisting_of heavy plus light chain of clone 52
as shownssaBenceyaeshgwn i Kigures Safor 3d (Segdd-ae litoBland 12b)

Alignment of the amino acid sequences of the BSW17-specific recombinant
antibody fragments displayed by clones 52 and 43 with human IgE reveals homologies with
stretches of the human Ce3 domain which is involved in binding to the high affinity receptor
(Figure 6) (Seq.id.no. 25 to 34). Thus, the paratopes displayed by the recombinant antibody
fragments mimic defined structures present in human IgE (“mimobodies™). Antibodies
generated in allergic patients by vaccination with these recombinant mimobodies will therefore

recognize human IgE and prevent allergic reactions by inhibiting IgE/IgERI binding.




(Seq.id.no. 35 and 36), or the reconbi nant m nobody consisting of only the
light chain (Figure 4A together with Figure 12b) (Seq.id.no. 36) induc@8T 2063
rabbits a hunoral imune response which crossreacts with human I gE Two
New Zeal and white fermal e rabbits were given a prinmary inmunization

subcut aneously with 300 gg/m anti-BSWL.3gr Fab or Iight chain fragnment of
clone 52, enulsified 1:1 in Freund's conpl ete adjuvant and then boosted
three tipl i §.h Hhe AR . .0 Ul sidded 1:1.in.Freund' s

i nconpl 2.1 W‘;.anl don 4 [ﬁ‘lf%gtl X1, R g ! _ mimohodies
(pre-bleed) and animals were bled 7 days after the last injection. Rabbit

i mune sera were purified by imunoaf |inty chromatography using human |gE
(SUS- 11 1gE), chelubleanimpbedies derivied depm phage sleaeco4®anB5Z iguee 5)By t hi s

pr ocedur antisnl gE fractri,on can be isol at f t ot al

i mrunog| @o%’l—rn%—a—h—%)\me (2Nl W%ﬁ B arh & OF ?\ra[Pé’é?‘i‘FFz“gﬁgl&F aB;Hatgﬁ’@mtsHE? $gueRGecal |y
rel evant gIIEBGinE ARPHITE EilPrbiin’ STIRSHlage Paitle WMol A e?ﬁécdiﬂi jnity. The
i munoaff pity purification of anti-mnobody antibodies whi Ch- crossr eact
with hukaxghistdine tagdp Sacilitatsfthe parificatips of the Hab éraginesttbysiBhchelate bff@itfr act i on
was i sol gted {ro the rabbit antiserum by amoni um sul fate precipitation,
in the seCond &Yt he ni gE-specific anti-BSW7 m nobody anti bodi es were

bound to human | plage@idPDN AL whe flepare\igihg A Nutlectap mt?@kfcﬁer%%’g ?F()lge?n@ eflftB’

followed by elution, dialysis and concentration.” Concentratio
conpl ex Gompany) and digestedwithSpabard Nielt Thedi7 kKb BYA fragmem ddckingl thegITivi t h

P 5 Bl S o ach S Bl B v
conpl exefnchAF BN wa g d PRiING & lﬁ%ﬁﬁﬁ eheodﬂnggg\‘d%, hﬁg@ﬂ:a& thePdnd 3MBhgh had

been coated with the nonocl onal and-hlgE ant as capturing
ant i bodyof Speliaod Mhel resfrictibn siyes| gEpectimaly.d Afftec ligadionithd DDA was tramdforaidiintoabbi t

| gG HRP. . The. t h in Fi 8. 1 ,2003,-23 Ex le 7:
| mant 281 6 ST Hlecd nd Ml Hane Esosheina ok iR miaebodies rest felsied. One
m nobodi he@rdidifRd was @Hbé%ﬁtf%frﬁlr&@alé guﬁﬁgtiﬁﬁ W Ewas %‘gﬁﬂluip A (Super g'r%tlt})ps of

anti-m nobody anti bodies. | zat10ons were carri i n"mce.

five Bal¢wntaining 58 pgémbcarbgnicillindt 37710 an DR ofi $10yat\§00 hnb Quitneé wap uRa ifduced

r econbi nané anﬁ\U m ml)Bglgl gs . which had been produced in E. coli bacteria
and puri ViRdm) isep thingalctemrasids G Shy(BiofigeyPratnmany Swilzerdand)ard

used as ' 3 &l ' | ' = .

ant -1 o-Sooos o IR we TR, Wdophiof J0 HipACH: Fespamendas, 7 -
anti - i d- ol forictiohdofferGOOLIM NaP@s, 8 Mhnred, 28180 bid fubkeduefiBbddiicated on ice.
anti -1 d-fSV}é?. 43; Fab On da)és 21 and 41 after prinmary Immunization, two
boost er splubleicgmpopents,wets, thepgemoyvyd b centrifgationatd 500 mimvfon 30 amipab4° ansk o

taken onypdaySerRatart ConfahingPab #4s piitBie@d a°Cml of nickel-nitriloacetate column, The

column was washed with sonication buffer to remove contaminants followed by two elution

steps with sonication buffer at pH 5.1 and 4.9, respectively. Fractions were monitored at
OD 280 nm and aliquots were analysed by SDS-PAGE (12% non reducing) to confirm
mimobody purity and identity. Fractions containing mimobodies were then pooled,
concentrated and dialysed against PBS.

The purity of the final mimobody preparations (as specified in Figures 4 and 12)
(Seq.id. no. 35, 36. 37, 38) was evaluated by assaying a sample by SDS-PAGE. Protein bands
were detected by Coomassie blue staining. The concentration was determined by comparing
the Coomassie blue stained mimobody band with known amounts of a standard protein (BSA)
and also by spectrophotometry. These mimobody preparations were subsequently used for

competitive binding assay and for immunization of rabbits,



after primary immuni zation. Serum was prepared and probed for the presence
of anti- mrnobody antibodies by ELISA. Mcrotiter plate wells were{gogted;
with 1g / m polyclonal human 1gG and incubated with 1:50 dil uted nouse
sera prepared from bl ood sanples taken gt the indicated time points after
primary inmuni zation. Bound anti-m nobody anti bodies (ahlgG directed
agai nst the hunman framework and constant domain regions) were detected by a
second incubation with horse radl sh peroxi dase conjugated goat anti-nouse
. hr or :

1 9G (garﬁ%ﬁ ﬂ?ﬁbtﬁﬂi
substr at 3i ce . ' ] f

boost with all recmmmtgﬁmnmn@ar atlons (F| gure 9). 1 4 OCT 2003
, 24, Exanpl e 8: | nmuno2l obulins generated in rabbits agai nst reconbi nant

BSW 7 m nobodies bind to human | with high affini Vaccination with

reconbi nant BSWL unor a

response with hi gﬁﬂﬁ{é?i% 8 daﬂﬁia%esng%osfﬁd kmgﬁﬁl&@ffﬂ'&? IHeP Smr&

r epr esentatiéteanine that te JatiFidBSIV Uf rRabdraghiehaad 4B to/mAikit this AkpRdEiedti MObOdy
I mmunogl obulins to human | gE were anal yzed by surface pl asrmn resonance

(SPR) .~ SPRCHRRA FOSRSHEKE bseqileg pesay ysing dgh attachall ieerllsurfaes exposed IgBBIavasr e,

Uppsal a, N)a ndi n surface r e ed by, coupl.ing
P | RO A cooBBlraponileRt i G & e PR BRb i erpaien Rt

accor di nPNA ehmﬂmmanaW@hummgﬁRp@hs 2928 foﬂ&b'ﬁﬁka y [CHOPEMARAUT €,

bi onol ecul es are attached via pri marg;édam no groups to t he car boxynet hyl at ed

dextran SlankaHeetnl, @u&l&&iﬁm%@(l )%ﬁﬂ]e$ sehehufmm sappllesreantarfingor

Tace S o QSR B R BER T GCS Wl s, ook i, S AR Wik o

the sane4gegePlgE BID hyﬁﬁlon%&u\faﬁr,%w 8l AntrRif]. A% 46 {1@95)1@ g?ﬂ 118 %nin

bi ndi ng of the anti-ni nobody anti bodi es to non-hlgE i m hunogl o
st r uct ur 8sREnd\ftes waghing encef with FAES twffer Mrsgmplcoﬁastﬂmlbamﬂrfanlj wen atrRIBx

e o oo it B S mtd Al Gkes oFBibresthe Saliot ssate pmmeAsd HaNA7 (BSIL T B e g
out at Zhd indfelasig HRSuhts OFMtERPESW 1P iFabs/ The cééngleﬁ@g\@mgreeﬁedlﬁsr%gglﬁ‘ and

0.005 %v/v surfactant P-20) as the continuous flow buff
concent r 89 bl BAWJd-IITCeat @voneratmption phib.3 e weneincubatedseith diffecdrit pmounts af e

the anal sRELe RSN abR M o0 aaaol eﬁl-ﬁ&%«%ﬁmﬁ%ﬁéﬁ&“ﬁi%@y

1800 s t E'bé&ﬁmlﬂ%eb &é@i@&b%%:ﬁ&iﬁg%ﬁ@ﬁ
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Dickinson) flow cytometer equipped with an Argon laser tuned to 488nm. Gates in the

forward scatter/side scatter dot blot were set around monomeric cells and fluorescence was
quantitated and expressed as mean channel fluorescence (mef). The percentage of positive
cells was calculated as the percentage of BSW17 binding to CHOo: cells. As seen in Figure 7,
the binding of BSW17 to CHOu: cells decreased with increasing concentrations of

anti-id-BSW17 Fab fragments, indicating that the two anti-id BSW17 Fab clones were able to
inhibit the binding of BSW17 to IgE.



Bl Aeval uation 3.0 anal ysis package. For rel ative conparison of the

anti-m nobody ./ IgE interactions a nonophasic nodel was used. AssoOLCTQM)
rate konstants k., dissociation rate constants kd and the equilibrium

di ssociation constants KO = 1/KA (KA = gffinity constant) were cal cul ated
for every curve and are summarized in le 3: 14 OCT 2003 -25 Table 3
Kinetic constants (SPR / Bl Acore) of the interaction between pol ycl onal
(p.c.) rabbit anti-m nobody Ig preparations and hl g Myel oma I gE SUS-11

IK%(En :\3/’8\’\% fe 3 nglgggﬁi_zﬂioﬁ of Qaﬁbffs Jvﬂﬁ méﬂnﬂiyaﬁl ngil'! rAﬁir%obgdi%s x 1076

----------------------------------- a(anti-id-BSW17,52;1ight chain)"K
(1/Ms) 2.1 0.8 xThipExampleghows thapinmesuiog #with f(uilpsarm-BSVol‘lerﬁbimsmm oD, 2

1045 SeqYbiog g el e 5% 8 e B et hceclfer WU o 1B

2.26.0 76) Kd
(1) XD by b okl ot of .39'.’4’2"1%%'%‘ ol m ned

") i.e. @Enguneazsmmez)wéx Kigurerk2b) shigyidno. 36) induses anmabbiGBEAeGorht inampear
that high affinit antlbodle ai b d in rabbits
i muni zgli‘? SRR VPELSARTIFART B M%b%%ev%@aﬁwgg ?ﬁf@ P 3% ange) .
Cl one 43gidex hﬁﬁ&aﬁﬁﬁﬁﬁ%ﬁ@@su&h&%&sﬁ@n@%ﬁ #/ﬂﬂ@nﬁ%@%?‘) rEWbriaRe GARACI LY
to |nduce an immine response of very high afffnity for human IgE (KD < 1

nM . ThuBagmenyof plgne S2renudsifiedal : 1 amFreundI’ scomplete adjavanvatyd then basstabthséehl e t o
ngglcﬁa? ﬁl%%sr @R& (tjhcp o ! %%ﬁ%&émg%es %ly %ﬁﬁld}ﬁt f gn":f"reun sn %ggggﬂtcbﬁldjﬁvgﬁt Qv%nryan
two weeks. Sera were collected at day O (pre-bleed) and animals were bled 7 days after the

last injection.

Rabbit immune sera were purified by immunoaffinity chromatography using human
IgE (SUS-11 IgE), chemically crosslinked to Sepharose 4B colums. By this procedure the
anti-hIgE fraction can be isolated from total immunoglobulins allowing accurate
characterization of the therapeutically relevant immune response with respect to antibody titers
and affinity.

The immunoaffinity purification of anti-mimobody antibodies which crossreact with
human IgE consisted of two steps. In the first step the IgG fraction was isolated from the
rabbit antiserum by ammonium sulfate precipitation, in the second step the hIgE-specific
anti-BSW17 mimobody antibodies were bound to human IgE (SUS-11 IgE), covalently
coupled to CH-Sepharose 4B, followed by elution, dialysis and concentration.

Concentration-dependent complex formation of the immunoaﬂinity—puﬁﬁed
immunoglobulins with human IgE in solution was confirmed by ELISA: SUS-11 IgE was
incubated with equimolar amounts of anti-mimobody immunoglobulins overnight at 4°. The
complexes formed in solution were added to microtiter plate wells which had been coated with
the monoclonal anti-hIgE antibody LE27 as capturing antibody. Bound anti-mumobody IgG
was detected with polyclonal anti-rabbit IgG-HRP. The results are shown in Figure 8.



Exanpl e 9: | nmunogi obul i ns generated in rabbits against reconbi nant
BSWL7- m nmobodi es i nhibit binding of human IgE to its high affinity 14 0CT 2003
receptor For being active as an anti-allergy vaccine, conplex formation
bet ween anti-m nobody anti bodi es and hl}%E i s expected to prevent IgE from
binding to its high affinity receptor-2¥he CE3 epitope region Val (370) -
Avy(379) in stretch Val (370-Asn(383) (Figure 6) (Seg.id.no. 25) which
shows am no aci d sequence honol ogy with BSWL7-m nobody CDR is involved in
high affinity receptor binding. Therefore, |gE - eci fic_antibodies raised
HNAEZak RICO WAL EEEQIMB AL x4 L H ":'i &t their
therapeutic effect by inhibiting binding of IgEto its high affinity
receptor by bl ocking the binding donmain. To confirmthis, the purified
anti - m nobody anRideshiamt alihebaiet derived frombotlz elone 4hid dones2cdreinted f or
inhibition of hlgE/ FccRl a binding in a conpetition ELISA. As a
di sease- ansi-mimphodyaatibedies. flpseunizgtonswere paried ong ingpice+ Grawps| 9fiflye Balbde ng 1 o

nbi t FcsRI. | a- HSA- Rl | e fusi [ :.10) .
i gE ( SUBRE vers mgtyed ueblahec s Rl 8 pot B It Bichifinapy B 17 lftoRict©)

= | . " . . tFol af chron '
thggrobulﬁﬁlﬁg%ﬂnﬁgﬁggﬁ7 aés]nz)id re]f%g?g)ggg. he bul k i g’rmnogl obul i ns

present Almihemihydroxisigfwasnised acasiuvant:f | owt hr ough of the SDS410 preparation

was i ncl uded_as negative control . rme ) ded to
mcrotiter ppé‘?‘ﬂ’ab\ng’la? WB%%@WU\#B%tC?L&bﬁﬁE@F af‘ﬁ'ﬁ%"ﬁg%%?%%gy Le27 as a
cat chi ng ant 2 wab thin(RisREwRE bidch 8D3ART & Jnddi-HEWE? 8% Fhdse | abel ed
FCERla - HSA - FceRla double fusion protein (DFP) for 1 hr at 37. Bound

DFP was det eGreup Hvimak iramuhizeshwike hatch SBIS463 tanti-IHBIWIZHGcEabar e expressed as

% bi ndi ng. Bi ndi 0 . jtor-free SUS-11 | set .as. . 100 % an

val ues of masur%%gﬂg%gﬂ ﬁgﬁmt‘%‘“%“é’ﬂméﬁ gfﬁcélﬁggg%g%pgﬁ

gener al | ynoul! vl 2ddnisidted.” Biddlsamplas Wekd aker on84Ys 020,028, 851 42, A8\dkd 56

m nobodi es results in the generation of specific hlgh af fini tty anti - hl gE
an

ant i bodi eRer primayg émmynizatioms Sezurmiwasiprepiaadyand protied doit &g presendgi af antie bi ndi ng
of IgE to.i tgvl’ui gh a&figiﬁi eceptor in vitro, indicating the value of the
BSWL7- nmi FBH8 gt 7% ‘ategy for anti-allergy vacci ne devel opnent.
14 OCT 2003 - 27 kxigigite? plile wellwbieldoRRRAitlPPRS Y Yt V\libl%ﬂﬂ%&mﬂfl@Ghnh%@ by
vacci nation of rhesus nonkeys with reconbi nant BSWL7 m nobodi es | nhibition

of passi ueubatedmithusShdilued maniesseaapared fromiNegdssamplesisekana the ipdicated he

" | i bR S e R Bt bR RS AEE BB Wkl 1 O
two rmnksgaﬁnwgehdrm@ﬁ&rﬁav&u%a Caneai Aothaild refionHGvde Betectdd byalsecind

reconbi naht anti-BSWL.7 m nobodi es. After primary inmuni zation, two booster
i nj ect i ofrgubation with horse radish peroxidase conjugated goat anti-mouse IgG (gamlgG-HRP). The

colour reaction was developed using chromogenic ABTS substrate.

All mice produced anti-mimobody antibodies after the second boost with afl

recombinant mimobody preparations (Figure 9).




were adm ni stered. About 10 days after each boosting, PCA tests wer
perfornmed. Monkeys VI 91, VI 92, VI 93 and VI 95 were tested for FKY% 0CT 2003
reaction once nore three nonths after the |ast boosting injection. The

I mruni zation scheme is summarized in the followng Table 1: Table 1

Boosti ngPCA Monkeyl nmunogen(day no.) (dag4-no.) VI 9lanti-id-BSW7.52; |ight
chai n0, 21, 54, 920, 30, 61, 105, 203 SDS426) (Figure 4A) VI
92anti-id-BSW7.52; light chainO, 21, 54, 920, 30, 61, 105, 203 (SDS426)
(Fi ure 4A) VI 93anti-id-BSW?7.52; FabO, 21, 54, 920, 30, 61, 105, 203
(SDS427) Exhingler8: 4Bhmvnoglobalins géhebdted in babbi insP in820, 30, 61, 105,
203 (SDs427) (Figure 4B) VI 2ant|-|d BSV\L? 43 FabO 21 54, 1120, 33, 64,
123 (SDS463) (Fi guBaWild i1 an 182 MK ALY 1120, 33, 64,
123 SDS463 (Figure 4Ch Rhesus rmnkeys pr etreat ed W|th smal | doses of

ket am ne hydrochloride (10-15 ng/kg, Ln-L) (Ketalar(r), Parke Davis, GB)
to keep them i mvb¢dinatied withaeeondsifant BSW17 mjrasHodies $s showndierotisindaeas of

| g13(IWB) (Serotec, Oxford, U K.) into the skin of the  abdomen. |IgE (JW8)
is a chi peral immunsgasposemwith highqfisityforuman gt (i rkinstic paragmoters t speci fic

10, 0. MRseat folle HagbEpins B GRi lhen aBFaRREROS BERIeR Ly,
seri es Wd KunfanJ@EGReHe andlpRdlby suﬂaceaplxﬂdarfesdhanchSPR)Tm hours later, 25 gy

of NIP conjugated to BSA were admnistered 1 4 O C T 2003 -28 i.v. per
ani mal . The ani n8PB measwementamwsie ag&mém@BlAme instrumert{Biacoeh ippsalae with

NI P- BSA th | t t I
dye. ( Lop SR Seic oding Syt Fere rafen Bty T el BEERY Mlspcldtii® °
antigen chs éeammmegsmeb g@a&rmgeo iR ashnufRtuFtms Mbtr@ctionl! USRB
injection by neasuring two diarmeters of the blue spot and calculating their

mean in this preGAlums diomeieadeszare attachid viapaimady atine goaipstts thef cacboxymiethylajed

under  nEPRTRTRGs e s il CoRaRt ol it TRISH L UST BRRF e
skin ar eé‘&;ﬁé]ﬁbrk% arhf3G1dw 1 108 the! hip. (PHeBhuGREER WA, ABIS 364 JAPCETB 9324)8S

shown in Table 4 for each single nonkey represent the cal cul ated AUC
val ues: was immobilized to a separate track of the same sensor chip. ABL 364 was used as a reference

-ﬂ

for determining binding of the anti-mimobody antibodies to non-hIgE immunoglobulin
structures and to correct for possible changes of the refractive index caused by buffer changes.
Coupling densities were ~ 13000 RU.

All biomolecular interactions measured in the BIAcore instrument were carried out
at 25°, using HBS (10mM Hepes, pH = 7.4, 150 mM NaCl, 3.4 mM EDTA, and 0.005 % v/v
surfactant P-20) as the continuous flow buffer. The concentration range of each analyte passed
over the sensor chip surface for kinetic analysis was from 33 nM to 499 nM. The flow rate
was Sul/min. The analytes were injected for 1200 s, followed by HBS for approximately
1800 s to monitor the dissociation of bound analyte. The chip was regenerated with a 120 s
pulse of 10 mM HCL. Non-specific binding was monitored by passing the analytes over the
ABL 364 control track to be subtracted from specific binding prior to kinetic analysis.

Binding curves generated by SPR measurements were analyzed using the

BlIAevaluation 3.0 analysis package. For relative comparison of the anti-mimobody / IgE
interactions a monophasic model was used. Association rate konstants k,, dissociation rate

constants kq and the equilibrium dissociation constants Kp = 1/K, (K, = affinity constant)

were calculated for every curve and are surnmarized in Table 3:




Table 4 Effect of BSWL7-m nobody vacci nati on on passi ve cut aneous
anaphyl axi s in rhesus nonkeys A PCA score Days after |nmmunogen: | miiddidrifil
i mruni zationanti- id-BSW7.52; |ight chainanti-id-BSW?7.52; Fab Mnkey
V191Monkey V192MonkeyV193MbnkeyV195 011, 6 (100) 2)10.6

(100) 15. 8(100) 15. 6100 3010.5 (91)10.5 (99) 15.4(97) 16. 8(108) 6110.1 871.8
(17)21.413916.5(106) 1054.6 (40)2.1 (20)5.6357.0(45) 2039.8 (84)
6.3(59)12.6(80)11.2(72) . 1 1) 2) PCA score Days after |nmunogen:

I mruni zati onanti-id-BSWL7.43; Fab (S P tire 40 Monkey V12MonkeyV175
015.8 1)(100)2)15.8 (100) 3316.5 (104 (120) 649.8 (62)13. 0(82) 12416.8

(106) 1t8 glﬁmﬁl%t cts&@faafs h(SPRcrlecsfé) bf ﬂmutta%c@é@&tw ol%wﬁ@na‘fQS ? t th
generated by plotting the B eas agal ns e
i nj ect ed | gE (JW8) concentraétll ons%@”%ﬂJ eé}fousFy degﬁrl bed (77) PCA

I ntensity TeratTve to pre-rmuonr zatTonvatues—PEAat—day—-0—=166%1+4-0 C
T 2003 -29
Myeloma IgE SUS-11 IgE
BSW17 K. (1/Ms) nd. 0.8+0.3x 10°
Ky (1/5) n.d. 42+09x 10%
Ko(nM) nd. 0.53 £0.33
a(anti-id-BSW17.52;light chain)” K, (1/Ms)  2.1+0.8x 10* 22+09x10*
(SDS410) K (1/5) 28+0.5x 10" 23+0.2x10*
Kp(aM) 13.3+6.8 10.7 £ 3.3
a(anti-id-BSW]7.52:Fab)” K. (1/Ms) 46+27x10* 25+1.0x10*
(SDS 411) K, (1/s) 23+03x 10" 1.5+0.1x 10"
Kp (nM) 50122 60+18
a(anti-id-BSW17.43;Fab)” K.(1/Ms)  ud. 22+04x10°
(SDS476) Ky (1/5) ud. 1.6+0.1x10°
Kp (nM) u.d. 0.75 £ 0.02

D je. anti-SDS426
2 je. anti-SDS427
) je. anti-SDS463

a = antt-
nd. = not determined

It appears that high affinity antibodies against human IgE could be induced in rabbits
immunized with recombinant BSW17-mimobodies (Kp values in nanomolar range).
Clone 43-derived Fab (SDS463; Figure 4C; anti-id-BSW17.43) has the capacity to induce an
immune response of very high affinity for human IgE (Kp < 1 nM).

Thus by using a monoclonal anti-idiotypic antibody it was possible to induce a strong

polyclonal response against IgE as intended by the human vaccination strategy.



Taki ng the individual pre-imunization PCA scores (day 0 values) as a
reference, all nonkeys responded to BSWL.7 m nobody vaccination withl&QCT 2003
reduction of PCA intensity. Best results were obtained with the clone 52

i ght chain construct (SDS426) (Figure 4A) with inhibition rates of 60 -

83 % (PCA scores 40 and 17). Mnkeys i mginized with clone 52 Fab (batch
SDS427) (Figure 4B) suppressed PCA by 55 - 65 % (PCA scores 45 and 35). A
somewhat | ower PCA inhibition ranging from18 - 38 % (PCA scores 82 and 62)
was observed w th clone 43 Fab (batch SDS463) (Figure 4C), despite its

super i orfifampl®: ClBiiflufdglophiRRsfeRtedin i‘hbﬁ@%ﬁﬁhsﬁ fecBmbiriariti Ndi ng and

hi gh affinity anti-hI'gE i nduction 1n rabbits. Fol[Towng on t vacci nation
prot ocol , vacci nat iBSWi7tmimobodiesSahihittbindingef humam gk ¢9 ite bigh affig
third boosting inj ectign (except nonkey V192) and partial P suppressi on
was still observed 9% han 3 nonths later. In contrast, clone 43 Fab was
effective after the second boosting injection, whereas a third m nobody
chal l enge had no effect. The average PCA score profile for each group of
two nonkeys i nmifirdethgwictive ashan anticaltergyi vaoding yomplep dormation betyedeoul at ed from

t he singl e npnkey val.ues of e 4, is, shown | igyre,.11. A si t.ive PCA
ooul't " apt A ody SaEne apd DiEtL R stpestd & ekl fer o g to i Bres
or untr ' | e hagh « ' fohi

o noboayeeapol P €63 @ifiBkelod Tty Rh SHyaf) 1 bR V76 ManE5) BfigUre ),
Vacci nat(Sed.idho.r25¢ subdchnsholee iminovdcid sejeaeshomaligy BSIMBS Wil Tahmeibedy CEXRUist S i n
the generation of high affinity anti-human I gE antibodjes, which inhibit
PCA i n vinvelvediin hightaffinibnepcepior EpdueNERete oo IR speciic MPasics isedaainss

Sraos 5 1ecoMbiiant bR Hink bR e mpeciafliresf A bl S Bpnipi )
Ver. 2. bindingaf IgE rodislhiglBdffinitystteptobiAbls King tHdbimlisgagortais. To confirm this, the

purified anti-mimobody antibodies obtained from immunized rabbits were tested for inhibition

of hIgE / FceRla binding in a competition ELISA. As a disease-relevant readout, free IgE was
measured by its ability to bind to recombinant FceRla (RIa-HSA-RIo double fusion protein;
DFP) (Figure 10).

hIgE (SUS-11; 1 pg/ml in Fig. 10A and 0.1 pg/ml in Fig. 10B) was pre-incubated
16 hrs at +4° with increasing amounts of anti-mimobody immunoglobulins or mAb BSW17 as a
reference. The bulk immunoglobulins present in the immunoaffinity column flowthrough of the
SDS410 preparation was included as a negative control. The formed complexes were added to
microtiter plate wells coated with 1ug/ml of the anti-IgE antibody Le27 as a catching antibody
and incubated with horse radish peroxidase labeled FceRlo - HSA - FceRIa double fusion
protein (DFP) for 1 hr at 37°. Bound DFP was detected with a chromogenic substrate.
0.D. values are expressed as % binding. Binding to competitor-free SUS-11 IgE was set as
100 %. Mean values of measurements made in duplicate are shown. Variations were generally
below 2 %.

The results show that immunization with BSW17 mimobodies results in the
generation of specific high affinity anti-hIgE antibodies in rodents. These anti-mimobody
antibodies inhibit the binding of IgE to its high affinity receptor in vitro, indicating the value of

the BSW17-mimobody vaccination strategy for anti-allergy vaccine development.




<400> 1 caggt gaaact gct cgagt cggggggaggcct ggt caagcct ggggggt ccct gagact c60
tcctgtgcagtctctggattcaccttcagtaact at aat at gaact gggt ccgccaggct 120 14 0CT 2003
ccagggaagggact agagt gggt ct cat ccat t agt agt cgaaattcttacat at act ac180

gcagact cagt gaagggccgatt caccat ct ccagagacaacgccgagagt acctt gt at 240

ct gcaaat ggacaacct gggagt cgaagacacggct gt e2atttt t gt acgagcggccge300
cttttcgactact ggggcca gggaaccctg gtcaccgtctcctct 345 <210> 2 <211> 115

<212> PRT <213> Honp sapiens <400> 2 A n Val Lys Leu Leu u Ser Ay Gy
Gy Leu Val Lys Pro @ tGI yf 1510 15 Ser Lgu Arg Leu Ser Cys Ala Val Ser

Ay Lys Ay Leu Gu Trp el Ser Arg Asn
Ile Tyr Tyr Al a AspheBiexs G Ay Pe Thr Ile Ser Arg Asp
Asn Ala Qu Ser Thr Leu Tyr 65 70 75 80 Leu Gn Met Asp Asn Leu @y Val

G u Asp Thr Ala Val Tyr Phe Cys 85 90 95 Thr Ser Ay Arg Leu Phe Asp Tyr
Trp Ay G n Gy Ifhibiticauof\passivehrutant0as arephylads (REGA) isaronkeys danthbeused ©I¥st2003
-31 <210> 3 ,;ﬁll? 315, <212> DNA <213> Honp sapi ens <400> 3

gt gat gacte aptiaflergicackivity o carenopads Y% ggagacagagt caccat cact 60

t gt cgggct agt cagoPmAbbsfcARtihaidn rRAAS i ShithtteRFad s fae 88 9bA 3éut80ns in rhesus
monkeys. Groups of two monkeys were injected subcutaneously with 500 pg per animal of
recombinant anti-BSW17 mimobodies. After primary immunization, two booster injections
were administered. About 10 days after each boosting, PCA tests were performed. Monkeys
VI 91, VI 92, VI 93 and VI 95 were tested for PCA reaction once more three months after the

last boosting injection. The immunization scheme is summarized in the following Table 1:

Table 1
Boosting PCA
Monkey Immunogen (day no.) (day no.)
VvIol anti-id-BSW17.52; light chain 0,21, 54,92 0, 30, 61, 105, 203
(SDS426) (Figure 4A)
VI92 anti-id-BSW17.52; light chain 0,21, 54,92 0, 30, 61, 105, 203
(SDS426) (Figure 4A)
VI 93 anti-id-BSW17.52; Fab 0,21, 54,92 0, 30, 61, 105, 203
(SDS427) (Figure 4B)
VI 95 anti-id-BSW17.52; Fab 0,21,54,92 0, 30, 61, 105, 203
(SDS427) (Figure 4B)
VI2 anti-id-BSW17.43; Fab 0,21,54, 112 |0, 33,64, 123
(SDS463) (Figure 4C)
VI 75 anti-id-BSW17.43; Fab 0,21,54,112 0, 33, 64, 123
(SDS463) (Figure 4C)

Rhesus monkeys pretreated with small doses of ketamine hydrochloride
(10-15 mg/kg, im.) (Ketalar®, Parke Davis, GB) to keep them immobilized, received
i.c. injections of various doses of IgE (JW8) (Serotec, Oxford, U.K.) into the skin of the
abdomen. IgE (JW8) is a chimaeric antibody consisting of a mouse antigen-binding part
specific for the hapten NIP and a human Fce heavy chain. Increasing amounts (0, 2, 10, 50,
250 ng/ml saline) of IgE (JW8) were injected in a cephalocaudal series with a 30 gauge needle
in a volume of 100 ul. Two hours later, 25 mg of NIP conjugated to BSA were administered




e
gcccct aagt ccct gat ct at agt gcat ccatttt gcaaagt ggggt cccat ccaagttcl180
agcggcagt ggat ct gggacagat tt cact ct caccat cagcaacct gcagcct gaagat 240 14 0CT 2003
tttgcaacttattactgccaacaatataattattatccgctcactttcggcggagggacc300
aaggt ggagat caaa3l5 <210>4 <211> 105 _<2?812> PRT <213> Hono sapiens <400> 4
Val Met Thr A n Ser Pro Ser Ser Leu SerAla Ser Val Ay Asp Arg 1 5 10 15
Val Thr Ile Thr Cs Arg Ala Ser dn Ay Ile Asn Asn Tyr Leu Ala 20 25 30

Trp Phe i@ Rer@ynaly Ihpagingls wesgsedated pgan alfer thpintraygnops ghaflgpgeswith NIB-BRA 45

Al a Ser ] u 3 V. Val: Praq.Ser S 55 60
Ser Gy c?hﬁ'gi‘gp Fgﬁg‘ﬁs’ﬁ#“a é“d‘°¥ﬁ°rf “Fél %"’S%P"‘%‘n Eﬁg‘ﬁs bg?eﬁ\d’gr%%g%{us @%8)6‘39570 75 80
Phe Al a idjéted titral¥fioushySimhéediste]y aftéf chdntigot! chhliéng®! The 8kin thictiBRE wetre@® 95

Gy Ay Ay Thr Lys Val du Ile Lys 100 105 <21I0> 5 <21 1> 378 <212> DNA
<213> Holtominabiee Artigendgsctn by measuring two diameters of the blue spot and calculating their

caggt gaaact gct cgagt cgggcccaggact ggt gaagcct t cggagaccct gt ccct ¢60
acctgca gt ggct ccat cagcagt ggt ggt t act act ggacct ggat ccgc120

cagcgcccagggaagques Wad adi o thomaicaea timedidims afdi e iaa s aambAR et and
tacaacccgt ccct caagagt cgagt caccat gt cagt ggacacgt ct aaaaaccagt t 240

t ccct gadwostyes: RCA gntgasety geasgalgylateddipyn thet areaundec thetape s d Feoerated by
;223?223@%&@8@@{ AT R PR S8 378 saalnt HieinRddd 155 TANERES Rrations.

The PCA scores shown in Table 4 for each single monkey represent the calculated AUC

values:
Table 4
Effect of BSW17-mimobody vaccination on passive cutaneous anaphylaxis in rhesus monkeys
A
PCA score
Days after Immunogen; Immunogen:
immunization |anti-id-BSW17.52; light chain anti-id-BSW17.52; Fab
(SDS426) (Fieure 4A) (SDS427y (Fisyre 4MN
Monkey VI91 Monkey VI92 Monkey VI93 | Monkey VI9S
0 11.6"7 (100)® | 10.6 (100) 15.8 (100) 15.6 (100)
30 10.5 (9D 10.5 (99) 154 (97) 16.8 (108)
61 10.1 (87) 1.8 (17) 214 (139 16.5 (106)
105 4.6 (40) 2.1 (20) 5.6 (35) 7.0 (45)
203 9.8 (84) 6.3 (59) 12.6 (80) 11.2 (72)
B
PCA score
Days after Immunogen:

immunization anti-id-BSW17.43; Fab
(SDS463) (Fienre 4C)

Monkey VI2 Monkey VI75
0 15.8 1 (100)? 15.8 (100)
33 16.5 (104) 18.9 (120)
64 9.8 (62) 13.0 (82)
124 16.8 (106) 18.9 (120)

' PCA scores calculated from the area under the curves (AUC) generated by plotting the
diameters of the blue skin areas against the injected IgE (JW8) concentrations as
previously described (77) '

2 PCA intensity relative to pre-immunization values. PCA at day 0 = 100%




<210> 6 <211> 126 <212> PRT <213> Hono sapiens <400> 6 dn Val Lys Leu
Leu Qu Ser Ay Pro Ay Leu Val Lys Pro Ser u 1 5 10 15 Thr Leu1SeQ(Lag)
Thr Cys Thr Val Ser Ay Ay Ser Ile Ser Ser Ay 20 25 30 dy Tyr Tyr Trp
Thr Trp Ile Arg G n Arg Pro Ay Lys Gy Leu Au 35 40 45 Trp Ile Ay Tyr
Ile Tyr Tyr Ser Ay Ser Thr Ser Tyr As2%ro Ser 50 55 60 Leu Lys Ser Arg
Val Thr Met Ser Val Asp Thr Ser Lys Asn G n Phe 65 70 75 80 Ser Leu Arg

Leu Thr Ser Val ffzbdinﬁhe i A Brel MmN PCHY §colés' (daPh v%ﬁegﬁls%f n%e,Ar 9
Gu Arg dy du Thr Leu Tyr Tyr Pro Tyr Tyr Tyr 7100 105 110 1Ile Asp

Val Trp all moikeys Gspoﬂfhd 3 RS WHT nﬁtnbddalva@mnatﬁanmttﬂzﬁreﬂﬂmm PQA (ntergity<211>
<213> Hano, sapi.en <4 0>.7 ctc

342
{ gact cageet GBIt BEF R RTGLY LR L itk D426 gy 44) with
gaaccagaambiRaghhger ast ts@tqa@péﬁtse&&g 5656919 9980831 Bimunized withglone 52 Fb

cacccaggcaaagcccccaaact cat gat tt at gat gt cagt dat cgg
t ct aat cgbatchtSEISHGT) (HigagUB) gopaessed BGAGYCISC §3 6 RCA staregg4ds adlBs). A

Ga000ac SHTETRENSE ECA PR AEA roI B TR Scpres SLARDAZ P Loaryel
Hormo - sap R 8lons ﬂ?@‘ﬁb fbatch SDS463) (Figure 4C), despite its superiority over clone 52
mimobodies with respect to BSW17 binding and high affinity anti-hIgE induction in rabbits.

Following on the vaccination protocol, vaccination with clone 52 mimobodies
became effective after the third boosting injection (except monkey VI92) and partial PCA
suppression was still observed more than 3 months later. In contrast, clone 43 Fab was
effective after the second boosting injection, whereas a third mimobody challenge had no
effect.

The average PCA score profile for each group of two monkeys immunized with the
same mimobody preparation, calculated from the single monkey values of Table 4, is shown in
Figure 11.

A positive PCA result in vaccinated monkeys (relative to individual pre-treatment
scores or untreated control animals) is a clear indication for the efficacy of mimobody
vaccination and proves the validity of its mechanistic concept. Vaccination of rhesus monkeys
with recombinant BSW17 mimobodies results in the generation of high affinity anti-human IgE
antibodies which inhibit PCA in vivo.




G u Leu Val val Thr Gn Pro Ser Val Ser Ay Ser Pro Gy

Al a Adn 1510 15
‘ Ser Ile Thr Ile Ser Cys Thr Ay Thr Arg Ser Asp Val Ay dy Tyr 20 %5 EQEZB[B
| Asn Tyr Val Ser Trp Tyr An A@n Hs Pro Ay Lys Ala Pro Lys Leu 35 4’0
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser. Ay Val Ser Asn Arg Phe 50 55 60
Ser Ay Ser Lys Ser Ay Asn Thr Ala Se0teu Thr Ile Ser Ay Leu 65 70 75 80
Gn Ala Au Asp Qu Ala Asp Tyr Tyr Cys Ser Ser Tyr Thr Ser Ser 85 90 95
&1 T1r L& dy Val Ph* QY AY @ ? Thr LYS Lau Thr Val Lau AY 144 |ob
1o il SHOUENCE DISTING3 -33 <210> 9 <211> 29 <212> DNA <213> Honp
sapiens <400> 9 cactcccagg tgcagctgct cgagtctgg <210> 10 <211> 32 <212>

DNA <213> Honp sapiens <400> 10 gtcctgtccc aggtcaactt actcgagtct gg <210>

|
|
|
<130> Sequence listing for 4-30888

11 <211i16§N< >\ <213> Hono sapi ens <400> 11 gtccaggtgg aggtgcagct
ct cgagty ° <
get coagt §hoIRE ANTI.IDTOTYPIC ANTIBODIES

<140>

<l41>

<150> GB 9908533.4

<151> 1999-04-14

<160> 62

<170 PatentIn Ver. 2.1

<210>1
<211> 345
<212> DNA
" <213> Homo sapiens
<400> 1
caggtgaaac tgctcgagtc ggggggaggce ctggtcaage ctggggggte cctgagacte 60
tcetgtgoag tetctggatt caccttcagt aactataata tgaactgggt cecgecagget 120
ccagggaagyg gactagagtg ggtctcatcc attagtagtc gaaattctta catatactac 180
gcagactcag tgaagggccg attcaccate tccagagaca acgcoccgagag taccttgtat 240
ctgcaaatgg acaacctggg agtcgaagac acggetgtet atttttgtac gageggecge 300
cttttcgact actggggcca gggaaccctg gtcaccgtcet cctcet 345
<210>2
211> 115
<212>PRT
<213> Homo sapiens
<400> 2
Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30
Asn Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
as 40 45
Ser Ser Ile Ser Ser Arg Asn Ser Tyr Ile Tyr Tyr Ala Asp Ser Val
| 50 55 60
} Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Glu Ser Thr Leu Tyr
65 70 75 80
Leu Gln Met Asp Asn Leu Gly Val Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95
Thr Ser Gly Arg Leu Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110
Val Ser Ser

115




<212> DNA <213> Hono sapiens <400> 12 gtcctgtccc aggtgcagct gctcgagtcg gg
<210> 13 <211> 32 <212> DNA <213> Honp sapiens <400> 13 gtctgt gcgq UCTZU[]]
aggt gcagct gctcgagtct gg <210> 14 <211> 32 <212> DNA <213> Honp sapi e
<400> 14 gtcctgtcac aggtacagct gctcgagtca gg 29 32 32 32 32 3214 0C T
2003 -34 <210> 15 <211> 27 <212> DNA-3R213> Honp sapi ens <400> 15
agcatcacta gtacaagatt tgggctc <210> 16 <211> 35 <212> DNA <213> Honpo

sapi ens «x¥pROy 16 gtgccagatg tgagctcgtg atgacccagt ctcca 27

<211> 315
<212> DNA
<213> Homo sapiens
<400> 3
gtgatgaccc agtctccatc ctecactgtct gcatctgtag gagacagagt caccatcact 60
tgtcgggcta gtcagggcat taacaattat ttagcctggt ttcagcagaa accagggaaa 120
gcecectaagt ccctgatcta tagtgcatcc attttgcaaa gtggggteocc atccaagttc 180
agcggcagtg gatctgggac agatttcact ctcaccatca gcaacctgeca gcctgaagat 240
tttgcaactt attactgcca acaatataat tattatccge tcactttcgg cggagggacc 300
aaggtggaga tcaaa 315
<210>4
<211> 105
<212>PRT
<213> Homo sapiens
<400> 4
Val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg

1 5 10 15
Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Asn Asn Tyr Leu Ala

20 25 30
Trp Phe Gln Gln Lys Pro Gly Lys Ala Pro Lys Ser Leu Ile Tyr Ser
35 40 45
Ala Ser Ile Leu Gln Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly
50 55 60

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gln Pro Glu Asp

65 70 75 80

Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Tyr Tyr Pro Leu Thr Phe

85 90 95
Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210>5
<211> 378
<212>DNA
<213> Homo sapiens
<400> 5
caggtgaaac tgctcgagtc gggcccagga ctggtgaage cttcggagac cctgtccecte 60
acctgecactg tctctggtgg cteccatcage aghbggtggtt actactggac ctggatccge 120
cagcgcccag ggaagggcct ggagtggatt ggatacatct attacagtgg gagcacctece 180
tacaacccgt ccctcaagag tegagtcace atgtcagtgg acacgtctaa aaaccagttce 240
tccectgagge tgacctetgt gactgccgeg gacacggecg tctattactg tgcgegagag 300
cggggtgaga ccggtctata ttacccctat tactacatag acgtctgggyg cacagggacc 360
accgtcaccg tctcctea 378




35 <210> 17 <211> 56 <212> DNA <213> Honpb sapi ens
ttactaacac tctcccctgt tgaagctctt tgtgacgggc gaactc 56 <210> 18
<212> DNA <213> Honp sapi ens

<400> 17 tccttctaga

<21 %ﬁEI 2003

<400> 18 ctgcacaggg tcctgggccg agctcgtyg
gactca <210> 19 <211> 34 <212> DNA <213> Honp sapiens <400> 19
gcattctaga ctattatgaa cattctgtag gggc <220>20 <211> 18 <212> DNA <213>
Hono sapi ens <400> 20 cgctgtgccc ccagaggt 36 34 1s 1 4 OC T 2003 -35
<210> 21RRI4> 22 <212> DNA <213> Honp sapiens <400> 21 ggccgcaaat

tctatttcag @9)710>22
<212> PRT
<213> Homo sapiens
<400> 6
Gln Val Lys Leu Leu Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr vVal Ser Gly Gly Ser Ile Ser Ser Gly
20 25 30
Gly Tyr Tyr Trp Thr Trp Ile Arg Gln Arg Pro Gly Lys Gly Leu Glu
35 40 45
Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser
50 55 60
Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys aAsn Gln Phe
65 70 75 80
Ser Leu Arg Leu Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Arg Glu Arg Gly Glu Thr Gly Leu Tyr Tyr Pro Tyr Tyr Tvyr
100 105 110
Ile Asp Val Trp Gly Thr Gly Thr Thr Val Thr Val Ser Ser
115 120 125

Trp

<210>7
| <211> 342

<212> DNA

<213> Homo sapiens
| <400> 7

gagctcgtgg
tcctgeactg
cacccaggca
tctaateget
caggctgagg
gtgttcggeg

tgactcagcc
gaaccagaag
aagcceccaa
tetetggete
acgaggctga
gagggaccaa

tgcctcegtg
tgacgttggt
actcatgatt
caagtctggc
ttattactgc
gttgaccgtce

tctgggtcte
ggttataact
tatgatgtca
aacacggcct
agctcatata
ctaggtcagce

ctggacagtc
atgtctcctg
gtaatcggcece
ccctgaccat
caagcagcag
cc

gatcaccatc
gtaccaacaa
ctcaggggtt
ctctgggcetc
cactcteggg

60

120
180
240
300
342

<210>8

<211>114

<212> PRT

<213> Homo sapiens

<400> 8
Glu Leu Val Val Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Arg Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
| Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60
Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Thr Ser Ser
85 90 95
fFor THr Leu CGly Val Phae CGly CGly Oly Thr Lyz Lsu Thr val Lsu dly
100 108 110

Gln Fro




<211> 18 <212> DNA <213> Honp sapi ens <400> 22 gagacacacc agtgtggc
<210>23 <211> 18 <212> DNA <213> Honp sapiens <400> 23 cacaacagag‘“]m 200
gcagttcc <210>24 <211> 18 <212> DNA <213> Honp sapi ens <400> 24
ctaaactagc tagtcgcc <210>25 <211> 14 <212> PRT <213> Hono sapi ens <400>
25 Val Asn Leu Thr Trp Ser Arg Al a 5er '@y Lys Pro Val Asn 1 5 10 <210>26
<211> 15 <212> PRT <213> Hono sapi ens <400> 26 Tyr Asn Met Asn Trp Val
Arg Gn Ala Pro dy Lys Ay Leu u 15 10 15 22 18 18 18 1 4 OCT 2003 -36

<210>9

<211>29

<212> DNA

<213> Homo sapiens

<400>9
cactcccagg tgcagctgct cgagtcotgg 29

<210> 10

<211> 32
<212>DNA

<213> Homo sapiens

<400> 10
gtcctgtccec aggtcaactt actcgagtct gg 32

<210> 11

<211>32

<212> DNA

<213> Homo sapiens

<400> 11
gtccaggtgg aggtgcagct gctcgagtct gg 32

<210> 12

<211>32

<212> DNA

<213> Homo sapiens

<400> 12
gtcetgteec aggtgcaget getcecgagteg gg 32

<210> 13

<211>32

<212> DNA

<213> Homo sapiens

<400> 13
gtctgtgececg aggtgcagcet gctcgagtct gg 32

<210> 14

<211> 32

<212> DNA

<213> Homo sapiens

<400> 14
gtcctgtcac aggtacaget gotcgagtca gg 32




<210> 27 z211> 16 212> PRT <213> Hono sapiens <400> 27 Pro Ser Pro Phe
Asp Leu Phe Ile Arg Lys Ser Pro Thr Ile Thr Cys 1 5 10 15 <210> 2815@@;}1@03
16 <212> PRT <213> Honp sapiens <400> 28 Pro Ser Ser Leu Ser Ala Ser

Ay Asp Arg Val Thr Ile Thr Cys 1 5 10 15 <210> 29 <211> 10 <212> PRT
<213> Honp sapi ens <400> 29 Val Asn Le@%Thr Trp Ser Arg Ala Ser Ay 15
10 <210> 30 <211> 10 <212> PRT <213> Hono sapiens <400> 30 Val Thr Ile
Thr Cys APWAIR Ser An Ay 1 5 10 <210> 31 <211> 29 <212> PRT <213>
Hono sapkens-2x400> 31 Thr Ile Thr Cys Leu Val Val Asp Leu Ala Pro Ser Lys
Ay Thr ¥8{s-pbNp 10 15 Asn Leu Thr Trp Ser Arg Ala Ser Ay Lys Pro Val Asn

20 25 13> Homo sapiens

<400> 15
agcatcacta gtacaagatt tgggcte 27

<210> 16

<211>35

<212> DNA

<213> Homo sapiens

<400> 16
gtgccagatg tgagctcgtg atgacccagt ctcca 35

<210> 17

<211> 56
<212>DNA

<213> Homo sapiens

<400> 17
tccttctaga ttactaacac tctceccctgt tgaagctctt tgtgacggge gaackce 56

<210> 18

<211> 36

<212> DNA

<213> Homo sapiens

<400> 18
ctgcacaggg tcctgggccg agctcgtggt gactca 36

<210> 19

<211> 34
<212>DNA

<213> Homo sapiens

<400> 19
gcattctaga ctattatgaa cattctgtag gggc 34

<210> 20

<211> 18

<212> DNA

<213> Homo sapiens

<400> 20
cgctgtgcce ccagaggt 18



140CT2003 -37 <210> 32 <211> 30 <212> PRT (213> Hono sapiens <400> 32
Ser Leu Thr Cys Thr Val Ser Ay Ay Ser Ile Ser Ser Ay Ay Tyr 1 5416) llﬁm
Tyr Trp Thr Trp Ile Arg G n Arg Pro Ay Lys Ay Leu Gu 20 25 30 <210>%
<211> 25 <212> PRT <213> Hono sapiens <400> 33 Ay Thr Arg Asp Trp Ile
Gu dy Au Thr Tyr Gn Cys Arg Val Thr351 5 10 15 His Pro H's Leu Pro Arg
Al a Leu I\/bt 20 25 <210>34 <211>26 <212> PRT <213> Honp sapiens <400> 34
Gy Thr r Asp Val Ay Ay Tyr Asn Tyr Val Ser Trp Tyr Adn 1 5 10 15
An Hs Lys Ala Pro Lys Leu Met 20 25 <210> 35 <211> 218 <212>
PRT <2135 g_@ apiens <400> 35 dn Val Lys Leu Leu u Ser Ay Ay Gy
Leu Val y Gy 1510 15 Ser Leu Arg Leu Ser Cys Ala Val Ser Gy
Phe Thr Qmﬁé'rﬁplﬁsr

<400>21

ggccgcaaat tctatttcaa gg 22

<210> 22

<211> 18

<212> DNA

<213> Homo sapiens

<400> 22
gagacacacc agtgtggc 18

<210> 23

<211> 18

<212> DNA

<213> Hompo sapiens
<400> 23

cacaacagag gcagttcc 18

<210> 24

<211>18
<212>DNA

<213> Homo sapiens

<400> 24
ctaaactagc tagtcgcc ‘ 18

<210>25

<211> 14

<212> PRT

<213> Homo sapiens

<400> 25
val Asn Leu Thr Trp Ser Arg Ala Ser Gly Lys Pro Val Asn
1 5 10

<210> 26

<211> 15
<212>PRT

<213> Homo sapiens

<400> 26

Tyr Asn Met Asn 'I‘rp val Arg Gln Ala Pro Gly Lys Gly Leu Gilhél
1 10




20 25 30 Asn Met Asn Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp Val
35 40 45 Ser Ser Ile Ser Ser Arg Asn Ser Tyr lle Tyr Tyr Ala Asp Serl &/8CT 2003
50 55 60 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ala G u Ser Thr Leu Tyr
65 70 75 80 Leu G n Met Asp Asn Leu Ay Val GQu Asp Thr Ala Val Tyr Phe
Cys 85 90 95 Thr Ear Gy Ara Leu Phe Tyr Trp Ay Gn @y Thr Lou Val
Thr 100 105 110 Val Ser Ser Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Lou
Ala Pro <219>270 125 1 4 OCT 2003 -38 Ser Ser Lys Ser Thr Ser Ay dy Thr
Ala Al a 4u>0l6y Cys Leu Val 130 135 140 Lys Asp Tyr Phe Pro Qu Pro Val
Thr Val &ar>PRT Asn Ser Ay Ala 145 150 155 160 Leu Thr Ser Gy Val H's
Thr Phe PrgsAldinyadpidl8U G n Ser Ser Gy 165 170 175 Leu Tyr Ser Leu Ser
Ser Val % r VaI Pro Ser Ser Ser Leu Ay 180 185 190 Thr @ n Thr Tyr

Il e Cys ?I T I p Lys
Lys Ala Qu SP?oPﬁ/QP %&er%. ieglgh‘g%l&?%%%‘z]‘%% 3 gg%féh\{a <213>
Hono sapiens <400> 36 Val Met Thr G n Ser Pro Ser Ser Leu Ser Al a Ser Val
Gy Asp Arg 1 5 10 15 Val Thr Ile Thr Cys Arg Ala Ser A n Ay Ile Asn Asn
Tyr Leu geP 22% 25 30 Trp Phe G n Gn Lys Pro Ay Lys Ala Pro Lys Ser Leu

Ile Tyr 1> 16

<212> PRT
<213> Homo sapiens

<400> 28
Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys
1 5 10 15

<210>29

<211> 10

<212> PRT

<213> Homo sapiens

<400> 29
Val Asn Leu Thr Trp Ser Arg Ala Ser Gly
1 5 10

<210> 30

<211> 10

<212> PRT

<213> Homo sapiens
<400> 30

vVal Thr Ile Thr Cys Arg Ala Ser Gln Gly
1 5 10

<210> 31

<211> 29

<212> PRT

<213> Homo sapiens

<400> 31
Thr Ile Thr Cys Leu Val vVal Asp Leu Ala Pro Ser Lys Gly Thr Val
1 5 10 15
Asn Leu Thr Trp Ser Arg Ala Ser Gly Lys Pro Val Asn
20 25




35 40 45 Ala Ser Ile Leu Gn Ser Gy Val Pro Ser Lys Phe Ser Ay Ser Gy
50 55 60 Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gn Pro Q@PIUEB
65 70 75 80 Phe Ala Thr Tyr Tyr Cys Gn A n Tyr Asn Tyr Tyr Pro Le

Phe 85 90 95 dy Ay Ay Thr Lys Val Au Ile Lys Thr Val Ala Ala Pro Ser
Val 100 105 110 Phe Ile Phe Pro Pro.S87-Asp Au A@n Leu Lys Ser Ay Thr
Ala Ser 115 120 125 Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Qu Al a
Lys Val &i0>330 135 140 Trp Lys Val Asp Asn Ala Leu A n Ser Ay Asn Ser
Gn Ju &Lrivag 145 150 155 160 Thr Gu A n Asp Ser Lys Asp Ser Thr Tyr
Ser Leu gef2>-SppTlhr Leu 165 170 175 Thr Leu Ser Lys Ala Asp Tyr G u Lys
H's Lys i3>TH5n1%:s§pi%g GQu 180 185 190 Val Thr Hs Gn Ay Leu Ser Ser

e

Pro Val e Asn Arg 195 200 205 Gy A u Cys 210 <210>37 <21
1> 229 <213 %CI 03 -39 <400> 37 A n Val Lys
Leu Leu Gy % @115%09\%??&%1\5 § 58 SHF LB oY § Y THF Leu Ser
Leu Thr Gys m qvm Ya yn%ehr |§roSQ:f1yS%§(sg;i/y 2193@}1%0 &y Tyr Tyr
Thr Trp Trp Ile Arg nArg ysa€3d Q45 Trp Ile Gy
Tyr Ile Tyr Tyr Ser Ay Ser Thr Ser Tyr Asn Pro Ser
210> 33
<211>25
<212> PRT
<213> Homo sapiens
<400> 33
Gl\{ Thr Arg Asp Trp Ile Glu Gly Glu Thr Tyr Gln Cys Arg Val Thr
5 10 15
His Pro His Leu Pro Arg Ala Leu Met
20 25
<210> 34
<211> 26
<212> PRT
<213> Homo sapiens
<400> 34
GI{ Thr Arg Ser Asr_; Val Gly Gly Tyr Asn Tyr Val Ser Trp Tyr Gln
10 15
Gln His Pro Gly Lys Ala Pro Lys Leu Met
20 25
<210> 35
<211>218
<212> PRT
<213> Homo sapiens
<400> 35
Glr; Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
5 10 15
Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30
Asn Met Agg Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45
Ser Sgg Ile Ser Ser Arg Asn Ser Tyr Ile Tyr Tyr Ala Asp Ser Val
55 60 :
Lys Gly Arg Phe Thr Ile Ser Arxg Asp Asn Ala Glu Ser Thr Leu Tyr
65 70 75 80
Leu Gln Met Asp Asn Leu Gly Val Glu Asp Thr Ala Val Tyr Phe Cys
85 g0 95
Thr Ser Gly Arg Leu Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala PFro
118 120 125




50 55 60 Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys Asn G n Phe
65 70 75 80 Ser Leu Arg Leu Thr Ser Val Thr Ala Ala Asp Thr A a ValtIWCT 2003
Tyr 85 90 95 Cys Ala Arg Gu Arg Gy GQu Thr Ay Leu Tyr Tyr Pro Tyr Tyr
Tyr 100 105 110 1Ile Asp Val Trp Ay Thr @y Thr Thr Val Thr Val Ser Ser
Ala Ser 115 120 125 Thr Lys Ay Pro SeB8Val Phe Pro Leu Ala Pro Ser Ser

Lys Ser Thr 130 135 140 Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu Val Lys
Asp Tyr Pkt Pep LymBet50ht 5% 60y Gly Fuo Alal AThrLMalGlSercyhr pedsvaSer Ay
Ala Leu Thr %ﬁ’ Ay Val _ 165 1435175 His Thr Phe P#® Ala Val Leu A n Ser

Ser Gy L&Q éyP EUPS‘érGl Fro1¥81 1Thr Vadr Sei T%IASFhrSe\VaﬁlPrbIQer Ser

Ser Leu rl 9 n HIS s Pro
Ser hen T THE < GXQ ? nig Ik né %%% %i ?ﬁ‘&\éﬂﬁ 3{3/3 225
<210> 38Lew2dd> s?a1r9Le62§8? f&Tvsalaalh@f@@apwasSef%s% é Val Val
Thr A n Pro Ala Ser19al Ser Ay Ser Prmeskdy A n 1 5 10 1%9p Ser [T"e Thr Ile
Ser Cys Thr @rryTﬂirr'I‘RrgI&rCﬁs@s\daVaGABersTyFSZBrQEe&OAsAsmthLyé/aI Ser
Trp Tyr %ﬂ Pro Ay Lys Alda0®ro Lys Leu 35 4®™5 Met Ile Tyr Asp
val Ser [IyrSoLgﬁrA@f]\}‘alpr eFYRsFPIAGYSPhe 50 55 60 Ser Gy Ser Lys
Ser Ay As rAIaSer Leu Th? le Ser Ay Leu

<210 36
<211> 211
<212> PRT
<213> Homo sapiens
<400> 36
Va% Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg
5 10 15
Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Asn Asn Tyr Leu Ala
20 25 30
Trp Phe G%? Gln Lys Pro Gly Lys Ala Pro Lys Ser Leu Ile Tyr Ser
40 45
Ala Sgg Ile Leu Gln Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly
55 60
Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gln Pro Glu Asp

Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Tyr Tyr Pro Leu Thr Phe
85 g0 95
Gly Gly Gly Thr Lys Val Glu Ile Lys Thr Val Ala Ala Pro Ser Val
100 105 110
Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser
115 120 125
Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln
130 135 140
Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val
145 150 155 160
Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu
165 170 175
Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu
180 185 150
Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ile Phe Asn Arg
195 200 205
Gly Glu Cys
210

<210>37
<211>229

<212> PRT

<213> Homo sapiens




65 70 75 80 dGAn Ala Au Asp Qu Ala Asp Tyr Tyr Cys Ser Ser Tyr Thr Ser
Ser 85 90 95 Ser Thr Leu Gy Val Phe Ay Ay Gy Thr Lys Leu Thr Val, geuwon
Gy 100 105 110 dn Pro @n Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro
Pro Ser 115 120 125 Ser Qu GQu Leu A n Ala Asn Lys Ala Thr Leu Val Cys
Leu Ile Ser 130 135 140 Asp he Tyr Pre3®%y Ala Val Thr Val Ala Trp Lys Al a
Asp Ser Ser 145 150 155 160 1 4 OC T 2003 -40 Pro Val Lys Ala @y Val

165 Asn kyg0-I37 Ala Ala Ser 180 Lys Ser His Lys Ser Tyr 195 Val du Lys

Thr Val 4ia valQys2i@a B6u cRilbarllly A2 51PN X3P IR rsapi£NeL, <400> 39
aact at aat alt gaac <210> 405 <211>5 <212> PRb <213> Hono sapi ens <400> 40
Asn Tyr ABn heu S%:nng ShGGYSTﬁhrTﬁalmgg G:II.?OGBﬁrSéIiyrIIJeesggeSer Gly
Gly Tyr Tyr Thr Trp Trp Ile Arg Gln Arg Pro Gly Lys Gly Leu Glu
35 40 45
Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser
50 55 60
Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80
Ser L.eu Arg Leu Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Arg Glu Arg Gly Glu Thr Gly Leu Tyr Tyr Pro Tyr Tyr Tyr
100 105 110
Ile Asp Val Trp Gly Thr Gly Thr Thr val Thr Val Ser Ser Ala Ser
115 120 125
Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
130 i35 140
Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro
145 150 155 160
Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
165 170 175
His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser
180 185 190
Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile
195 200 205
Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Ala
210 215 220
Glu Pro Lys Ser Cys
225

<210> 38
<211>219

<212> PRT

<213> Homo sapiens

<400:> 38

Glu Leu Val Val Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Arg Ser Asp Val Gly Gly Tyr

20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Thr Ser Ser

Ser Thr Leu Gly Val Phe Gly Gly Gly Thr Lys Leu Thr Vval Leu Gly
100 105 110
Gln Pro Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser
115 120 125
Ser Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser
130 ' 135 140
asp Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser
145 150 155 160



185 Ser Cys An Val 200 Pro Ser Lys A n Ser Asn 175 Leu Thr Pro Gu G n
Trp 190 Thr His Au Ay Ser Thr 205 Pro Thr Gu Cys Ser 215 <21d @071 2003
<211> 51 <212> DNA <213> Honp sapiens <400> 41 tccattagta gtcgaaattc
ttacatatac tacgcagact <210> 42 <211> 17 <212> PRT <213> Hono sapi ens
<400> 42 Ser lle Ser Ser Arg Asn 1 5 GH§ <210> 43 <211> 18 <212> DNA 413
Hono sapi ens e400b 43 ggeegeettt tegactac cagtgaaggg c¢ Ser Tyr lle Tyr Tyr

Al a Asp Bep ¥al UwssAlaQGly Vi Slul Yhr Thr Thr Pro Ser Lys Gln Ser Asn
165 170 175
Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp
: 180 185 190
Lys Ser His Lys Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr
195 200 205
Val Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
210 215

<210> 39

<211> 15

<212> DNA

<213> Homo sapiens

<400> 39
aactataata tgaac 15

<210> 40

<211>5

<212> PRT

<213> Homo sapiens

<400> 40
Asn Tyr Asn Met Asn
1 5

<210> 41

<211> 51

<212> DNA

<213> Homo sapiens

<400> 41
tccattagta gtcgaaattc ttacatatac tacgcagact cagtgaaggg ¢ 51

<210> 42

211> 17

<212> PRT

<213> Homo sapiens

<400> 42

Ser Ile Ser Ser Arg Asn Ser Tyr Ile Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15
Gly

<210> 43
<211> 18
<212> DNA

<213> Homo sapiens
<d4{})= 43
ggoogeocottt tegactac 18




14 0CT 2003 -41 <210> 44 <211> 6 <212> PRT <213> Hono sapi ens <400>
44 Ay Arg Leu Phe Asp Tyr 1 5 <210> 45 <211> 33 <212> DNA <213>1dHd 2003
sapi ens <400> 45 cgggctagtc agggcattaa caattattta gcc <210> 46 <211> 11
<212> PRT <213> Hono sapiens <400> 46 Atig Ala Ser Gn dy Ile Asn Asn Tyr
Leu Ala 1 5 10 X210>47 <211> 21 <21Z7%'DNA <213> Hono sapi ens <400> 47
agtgcatcca ttttgcaaag t <210> 48 <211> 7 <212> PRT <213> Honp sapi ens
<400> 48 g% ﬂa Ser Ile Leu Gn Ser 1 5 <210> 49 <211> 27

<210>

<211>6
<212> PRT
<213> Homo sapiens

<400> 44
Gly Arg Leu Phe Asp Tyr
1 5

<210> 45

<211> 33

<212> DNA

<213> Homo sapiens

<400> 45
cgggctagtce agggcattaa caattattta gcc 33

<210> 46

<211>11

<212> PRT

<213> Homo sapiens

<400> 46
Arg Ala Ser Gln Gly Ile Asn Asn Tyr Leu Ala
1 5 10

<210> 47

<211>21

<212> DNA

<213> Homo sapiens

<400> 47
agtgcatcca ttttgcaaag t 21

<210>48

<211>7

<212>PRT

<213> Homo sapiens

<400> 48
Ser Ala Ser Ile Leu Gln Ser
1 5

<210> 49
<211>27
<212> DNA

<213> Homo sapiens
<400> 49
caacaatata attattatee gectcact 27




<212> DNA <213> Hono sapi ens <400> 49 caacaatata attattatcc gctcact 33 21
27 14 OCT 2003 -42 <210> 50 <211> 9 <212> PRT <213> Honp sapi ens 100P003
50 An Gn Tyr Asn Tyr Tyr Pro Leu Thr 1 5 <210> 51 <211> 24 <212> DNA
<213> Honp sapi ens <400> 51 agcagt ggt q‘éttact actg gacc <210>52 <211>8
<212> PRT <213> Hono sapiens <400> 52 r Ser Ay Ay Tyr Tyr Trp Thr 1 5
24 <210> 53 <211> 51 <212> DNA <213> Honp sapi ens <400> 53 ggat acat ct
att acagt¢®lOgagcacct cc tacaacccgt ccctcaagag t 51 <210> 54

<211>9

<212> PRT

<213> Homo sapiens

<400> 50

Gln Gln Tyr Asn Tyr Tyr Pro Leu Thr
1 5

<210> 51

<211> 24

<212> DNA

<213> Homo sapiens

<400> 51
agcagtggtg gttactactg gacc 24

<210> 52

<211> 8

<212> PRT

<213> Homo sapiens

<400> 52

Ser Ser Gly Gly Tyr Tyr Trp Thr
1 5

<210> 53

<211> 351

<212>DNA

<213> Homo sapiens

<400> 53

ggatacatct attacagtgg gagcacctcc tacaacccgt ccctcaagag t 51

<210> 54

<211>17
<212>PRT

<213> Homo sapiens

<400> 54

Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser Leu Lys
1 5 10 15
Ser

<210> 55
<211> 48
<212>DNA

<213> Homo sapiens

<400> 55
gagceggggtg agaccggtet atattaccce tattactaca tagacgtce 48




<211> 17 <212> PRT <213> Honp sapiens <400> 54 Gy Tyr Ile Tyr Tyr Ser
Ay Ser Thr Ser Tyr Asn Pro Ser Leu Lys 1 5 10 15 Ser <210>55 <231>0¢&8100)
<212> DNA <213> Honp sapi ens <400> 55 gagcggggtg agaccggtct atattacccc
tattactaca tagacgtc 48 1 4 OC T 2003 -43 <210> 56 <211> 16 <212> PRT
<213> Hono sapiens <400> 56 Gu Arg G43-Au Thr Ay Leu Tyr Tyr Pro Tyr
Tyr Tyr Ile Asp Val 1 5 10 15 <210> 57 <211> 42 <212> DNA <213> Honp
sapi ens <400> 57 actggaacca gaagtgacgt tggtggttat aactatgtct cc <210> 58
<211> 14918215%> PRT <213> Hono sapiens <400> 58 Thr Gy Thr Arg Ser Asp
Val Ay ST Asn Tyr Val Ser 1 5 10 <210> 59

<212>PRT

<213> Homo sapiens

<400> 56

Gll{ Arg Gly Glu Thg Gly Leu Tyr Tyr Pig Tyr Tyr Tvr Ile Ai.g val

<210> 57

<211>42

<212> DNA

<213> Homo sapiens

<400> 57
actggaacca gaagtgacgt tggtggttat aactatgtect cc 42

<210> 58
<211> 14
<212>PRT

<213> Homo sapiens

<400> 58
Thr Gly Thr Arg Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser
1 5 10

<210> 59
<211>21
<212>DNA

<213> Homo sapiens

<400> 59
gatgtcagta atcggcccte a 21

<210> 60
<211>7
<212>PRT

<213> Homo sapiens

<400> 60
Asp Val Ser Asn Arg Pro Ser
1 5

<210> 61

<211>33
<212>DNA

<213> Homo sapiens

<400 61
agctcatata caagcagcag cactctcggg gtg 33




<211> 21 <212> DNA <213> Hono sapi ens <400> 59 gatgtcagta atcggccctc a
<210> 60 <211>7 <212> PRT <213> Hono sapi ens <400> 60 Asp Val SehléﬁﬁTgwa
Arg Pro Ser 1 5 <210> 61 <211> 33 <212> DNA <213> Honp sapi ens
agct catata caagcagcag cactctcggg gtg 42 21 33 1 4 O C 1 2003 -44 <210> 62
<211> 11 <212> PRT <213> Honp sapi ens -44400> 62 Ser Ser Tyr Thr Ser Ser
Ser Thr Leu dy Val 151014 OCT 2003 -45 Cdainms: 1. A reconbinant,
nonocl onal anti body or antibody fragment which is anti-idiotypic to
ant i body<RB®We/ that interferes with the binding of the C3 region of IgE to
the highsgfikinity receptor for IgE (a m nobody) and is consisting of or
conpri5|£§h |ght chain diner or one of the,two Fab fragnents of Figure
25 Ho

4 (Seq.i 37 and 38), whereby the constant
mo saple

<400> 62
Ser Ser Tyr Thr Ser Ser Ser Thr Leu Gly Val
1 5 10




regions therein are to be understood to al so cover steric nodifications of
up to 5 anmino acids as found in allotypic variants. 2. A mi nobody dsi 0CT 2003
defined in claim11 consisting of or conprising an am no aci d sequence of
Figure 5a, 5b, Sc or 5d (Seq.id.no. 2.4, 6 and 8), whereby the constant
regions therein are to be understood f0 also cover steric nodifications of
up to 5 amno acids as found in allotypic variants. 3. A m nobody as
defined in claiml consisting of or conprising one, or two, or three CDR of
Figure 5a (Seq.id.no. 2 and no. 40.42 and 44), 5b (Seq.id no.4 and no.

46. 48 and 50), Sc (Seg.id.no. 6 and no. 52, 54 and 56) or 5d (Seq.id.no. 8
and no. ., 60 and 62), optionally together with adjacent framework
sequence up to 10 amino acids at one or both CDR ends. 4. A m nobody as
defined in claim1l1 consisting of or conprising at |east one of the
sequences defined in Figure 6 for clones 52 and 43 which are honol ogous to
the CO doymAl rcombintg monbelbndl Satbadlyte andbodSragaiint Which iantiitiotFpic fo

phar maceutical conposition such as a vaccine consisting of or Conprising a
m nobodyantihedy BEHW 7 that intgriasesewish thel binding of the C43 eegitweof IE ta the highaffinity

nol ecul ar__ent i oL .as.a protein. conjugate chemcally coupled to an

i mu nogeFﬁcﬁ&(? léhvfi IE$ (W%E?& aﬂﬂé‘r@“ﬁ%ﬂ%ﬁfﬂ‘&?@mﬁf%& ¢ ﬁ*‘% dier 98 08¢ ant
and furt yey j ey %M‘MO ' e of
cl ai s Ibﬁgeﬁ P\ﬁﬂt&gﬁggtsy%%tﬁgceu Tcal 1n L f%@%% %%xtr?gﬁl at ed
di seasesregion4 ti@réin Ar@ Q0% untlrsfood toelsof coxet Stediamedificativns wf ep e Stamio adidyint

of a m nmobpdy,accordi,ng to any one of clainms 1 to 4 for the preparation of
a nedi ca%ﬁ‘f‘x‘ilﬁ}%‘? Wffnt of | gE-nedi ated di seases. 8. Use of a

therapeutically effective amount of a m nobody according to any one of
claims 1 to 4 for the preparation of a nmedicanent for the treatnent of
vacci nat 2.0A mimetsidfyas defidediin clain @ iconsistingSof of kompiiditg af Ao Riddelguéeiofl OF
food allgrgies. 9. Use of a m nobody according to any one of clains | to 4
for rai s?’r%‘“b%f’y\%?v&"?éﬁr 58 (Seqricha 2efh §1.404,8); Wherelasthe feRstans segions Hhprepharsita e

of 0O 1 o Siuergt oo s o P iR inoaibalink orp3h 5 i %?ﬁféﬁ%h@#%ﬁi@di "

i dent i fi eadanen of a m nobody according to any one of clains 1 to

3. A mimobody as defined in claim 1 consisting of or comprising one, or two, or three CDR of

Figure 5a (Seq.id.no. 2 and no. 40, 42 and 44), 5b (Seq.id.no. 4 and no. 46, 48 and 50), 5¢
(Seq.id.no. 6 and no. 52, 54 and 56) or 5d (Seq.id.no. 8 and no. 58, 60 and 62), optionally

together with adjacent framework sequences of up to 10 amino acids at one or both CDR ends.

4. A mimobody as defined in claim 1 consisting of or comprising at least one of the sequences
defined in Figure 6 for clones 52 and 43 which are homologous to the C¢3 domain of human
IgE (Seq.id.no. 26, 28, 30, 32 and 34).

5. A pharmaceutical composition such as a vaccine consisting of or comprising a mimobody
according to any one of claims 1 to 4 either as a single molecular entity or as a protein

conjugate chemically coupled to an immunogenic carrier molecule, where appropriate together

6. A mimobody according to any one of claims 1 to 4 for use as a pharmaceutical in the

with an adjuvant and further conventional excipients.
|

|

| treatment of IgB-mediated diseases.

1
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7. Use of a therapeutically effective amount of a mimobody according to any one of claims

1 to 4 for the preparation of a medicament for the treatment of IgE-mediated diseases.

8. Use of a therapeutically effective amount of a mimobody according to any one of claims
1 to 4 for the preparation of a medicament for the treatment of vaccination of asthma, atopic

dermatitis, rhinitis, chronic urticaria or food allergies.

9. Use of a mimobody according to any one of claims 1 to 4 for raising polyclonal or

monoclonal antibodies thereagainst by passive immunization.

10. Use of antibody BSW17 that interferes with the binding of Ce3 region of IgE to the high
affinity receptor for IgE, for the identification of a mimobody according to any one of claims 1 to

4.



