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IgG mnkecalese of all ergic di seases. To date several forns of
active vaccination using allergens are used. The npst

IgG molecules have a serum half-life of approximately 3 weeks as compared to
roughly 3 days for IgE molecules. IgE molecules are induced by the interaction
between (naive) B cells and Th2 cells which provide the IL-4 and IL-13 together with
CD40L expression necessary to induce a class switch to IgE in memory B cells and
plasma cells [3]. In contrast, Th1 cells, which produce IFN-y and IL-2, induce a class
switch to IgG. Therefore, induction of Th1, rather than Th2 helper T cell responses

against allergens, is beneficial for the prevention, treatment and cure of allergic
diseases.
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Even in view of the intensive research for therapeutic approaches to treat allergic
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which binds CpG-ODNs (oligodeoxynucleotides [ODNs] containing unmethylated
CpG motifs). Activation of this receptor in the pDC leads to a very strong production

of IFN-a and IL-12 [9], which promotes Th1 induction and thus transforms the
potential DC2 into DC1 cells.

Therefore, the molecule of the invention can combine the activation of the TLR9Y
receptor in pDC with the specific stimulation and induction of allergen specific Th1

cells and comprises therefore a significant improvement of earlier concepts.

The invention comprises a molecule or a molecule complex having binding
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class Il molecules of the antigen presenting cells, therefore stimulating allergen

specific T cells.

The incorporated TLR9-binding structure(s) in the molecule or molecule complex of
the invention are necessary for the induction of an allergen specific Th1 memory
pool, by binding to the cytoplasmatic [10;11] TLR9 receptor. Activation of the TLR9

receptor leads to a strong induction of IFN-oa and IL12 production [9].

According to the present invention, a molecule is a single entity made up of atoms
and/or other molecules by covalent bonds. The molecule can be made up of one
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Accogghiagite theprapent invention the term antibody includes antibodies or antibody

derivatives or fragments thereof as well as related molecules of the immunoglobulin
superfamily (such as soluble T-cell receptors). Among the antibody fragments are
functional equivalents or homologues of antibodies including any polypeptide
comprising an immunoglobulin binding domain or a small mutated immunoglobulin
domain or peptides mimicking this binding domain together with an Fc region or a
region homologous to an Fc region or at least part of it. Chimeric molecules
comprising an immunoglobulin binding domain, or equivalents, fused to another
polypeptide are included.



bi nding to CD32 (nonoval ently, bivalently or

mul tivalently) and at | east one other part being one
weoomoesd3d cel |l s epitopes of an antigen and/ or PCT/EP2007/001722

al l ergen. The parts may be independent structures

whi ch are |inked together either by chem cal I|inkages

or by genetic fusion or by other (non-coval ent)

Allerg R QRS SYIICH el ATPANGRE R B Wil A SR reactions.
may be different For exan‘pl e, in one preferred
| inka bet ween the parts binding to
Detaleﬂggépegﬁalp ° g‘%&}“’&gﬁ&f‘i c fusion and the link to at
| east one of the T cell eprtopes is via a

receptor/|ligand |nteract|on q . .
The inveption ef%fﬁs&am? lgpuletgfea arwam ag?@rwleg eingacarakle qf pinding

to to?-@ﬁeire%r; gh@ﬁ@gg%d) Cidrfitha e mr?ﬁﬁc(bfmc%) 2and including at

eric par
Ieastatnemrﬁtopeaofadéeqmmmlgen the sane way for all

patients, selected T cell epitopes are linked to the

generic part of the nolecule conplex according to the

In oneesitibodiftertt &f &ieé im@ntian the nttﬂe@rfetm rﬁoreeale&:d@mﬂéﬁlceﬁqmses at
or. on results of individual ecificit tests of

leasty, dhtiegntRariss paae f partaibedngyy3 . s etuER nppesifically mbinding nig TLRO
(morflﬁal%%‘il?oﬁlvgléppf@rrn%&\gﬁgré@f) ? 1{? hab&hga éiruc."iﬁreaspecrﬁcally

siclans o of nol ecul es of
blndmﬂeto\/@DBBL(mmovaiemlymbll\atentb'sor:fnulwlemw and at 1gasteone other

or B 53,58 50 TS ReeBROIGLSE o R ShAF g, o pors
may offe tihndepemdenits spactusesofwhitle amrel dinkée tmgethﬂreeuh@r by chemical
inkafiZ5 BBy Bnelig Fusifh &8 4 ek ndEreiRISRy ERtAciPnS stichas ligand-

receﬂf:rbhﬁnm?ddthferaétrdrﬁs of the nol ecul e or nol ecul e
conpl ex of ‘the invention. The ratio of the various

parts of the invention may be an equr nol ar or

The r]ﬁ n Méﬁh& dﬁ%@ﬁ%ﬁt@gﬁr éfgdlﬂéé n?gglo{ %&ar(ng)le in one

preferrredreryrbadmerltetrta linkage betwe@nrtbbtparbﬂ kindirigoto BtR9 et CD32 is

o B 1, APl 15 TPV L FEbSF oo 1s v
receplowligand interaetiohi(glye bioti- Qﬁﬂsp’tavkjhﬂ. Thedidvaintgyec of Batt a setup
s the AR b efachustion. (e dsperic &bl RY/ATGRD3As Generic part of
the mél)éélmb'éb?n;SIB? cahnst Eb(ﬁl@:@@'rﬁ ithe Shffe WfaythﬁaWBbﬁéMEeselected T

are overl appin at one part of the nolecule or
cell epitopas laee linked ?;rrtheegeraﬁnq prrt oh thenmotgrule compixacaasding to the

neeog%le seT%thF%na% 6%s eéucﬁhdf% B&& tpré\%fer‘fcr%’gr 8@:?5@%8 { gfdrvrdual

aneous Scr eeni ng of
speclfmtm e odnpafierit (speificeafieryyer iMhg abnmlen!foauatioht omay be

perfo?fn%% cbe?rttrrz]alize%j%i?'afrjl {Hje JeLJQgideFoorrat %X&'W)sliceiénsa 0 {ch en

Chemical linkage of molecules of the various binding molecules of the same or
different chemical class may be achieved by many different techniques yielding
either a defined molecular ratio of the various parts of the molecule or molecule
complex of the invention. It may also lead to a mixture of molecules with different
molecular ratios of the various parts of the molecule or molecule complex of the
invention.
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simuffingolfs SEIEEHNG B8 MoRkRs, fof HibdG" SR CEPandPTERS or by
englneelrmlgpobaanolemuha‘ fobitsl betit, i GDA2 enda THRS: <Ftoaf|examprla; lasprotein
or. chem cal ly, Iedt carri.er ules which m.ght,.
scafffly Gl Be oo Risplraind s 1ol bt TDEL Al e foBg il bind to
TLRg,nventl on. The binding part of the nol ecul es or
nol ecul e conpl ex of the invention can be conprised of
proteins such as anti bodi es or anti body fragnments

In a furHeR eﬁbé:cﬁﬁven’t:‘bf tﬁe‘[: feentioR; a%r@@r? sc%&#%fzei@éh' to display

mut at ed 1 nmunog i n donai ns, sol ub

structuses ﬁia;trbm@fi@% Aﬁucwejas thatzind AhROmndl tor display it-selhagitopes.
derivatives may be generated and sel ected for binding
to TLRO and/or CD32 according to known net hods such as

The bpeécifi deindihgcrhnn(ﬂon@s cBnclméInatlhmiliggndqaffag@[nzmmfy TJTLR9 and

cernb RS REeSH BB B RbHS Shb o0 5 oot 3 i o coo2.

CpG i athangrafypotsudihgtigand@beTLURes or mol ecul e conpl exes
of the invention can be protein domains which occur

natural ly or domains which are artificially nodified.
The gﬁ&%ﬁdﬁgltngﬁﬁgméﬂ gé‘ﬁg% n tgi\é?,gbs st | tdg'[mg@p%lflc peptides
accortingttpothe mventisrraanohe selectednby atdripusoutiethicets duotmi as phage
displg?Xeas?nology or by screening of combinatorial peptide libraries or peptide
arrays. The peptides can be selected and used in various formats such as linear,
constrained or cyclic peptides, the peptides can be chemically modified for stability

and/or specificity.
A specifically binding peptide may also be derived from analysis of interaction of a
naturally occurring proteinaceous ligand to TLR9 and CD32 by isolation of the

minimal binding site of the ligand.

The specific binding peptides can be used as such in the molecule or the molecule



selected for binding to TLR9 and/or CD32 according to
known net hods (e.g. phage and cell surface display of

wo pdwraedses of domai ns or dommin variants and SPCEEPINY)01722
arrays of variant nol ecul esgand screening). The

domai ns i nclude but are not limted to nolecules from
complgx of #1e thxentior Prysed: to berncerperateddnte, other structures such as by
f Lhs i .
ot i) BofTREanoRs|SiRAREL ot aO0ERILy dhemipal coupled
to cadmranolecaleBANndb maight be parbofdtbeanolecaleSitCRolkeote complex of the
ni tz/ Bovi ne pancreatic trypsin Inhibitor domain, a
inve il - type serine protease inhibitor domain, a Tr ef oi |
(P type) domain, a von WIllebrand factor type C
omai n, an Anaphyl atoxin-1ike domain, a CUB domain, a
The bmd"aq;msbpf the ypaleculespermolecule)careplept of thel mwention can be

com;?lﬁégi ngfogﬁ:té!j§ @ufggégkﬂgbéd.éwf aqﬁ’BB 'fragqm%ntf (such as Fab, Fv,

pondi n omal n
scFvddAbj R(atgs rhimihodyylsatall mm{éteélemdunmgibbtﬂm@dmalasj soluble T-cell

M TR RN RTINS R RO S—

and %ﬂé’ctbkllff@r Bmurngiuosvmg%w GDQQ%bGrdu?g‘td:ﬁﬁ&Nﬁ eréihgds such as
pexi n domai n, an SH2 domai n,

hybrigaa echnalady, nBrcall Sioraeg:. PhRS (disaldy.  dbasele sdisplay or cell
surfagermémay Bf Snti ilﬂ’apéé‘ r&) %r@éfﬂg cﬁ%ﬁgh ﬁﬁbooggg

Indi'ng” part o ecul e’or no ul'e co ex
i nvention conprises a small nutated innunoglobulln

e P oG5B RSB Q308 Bt can o
protdlmeidmﬂaﬁa@twlmh thubmmu:dngl 6r doidinss Whicraarddfeficilly modified.

whi ch ¢ ted for, specific blndlng to
ProteR) PMBAIDS OF ORI ARTUPIYSR 1.6 TGRS M BHAUATGSURh as amino

acid %Dbéﬁﬁflo%r&ééh&% %Nnéé}‘u&hﬁ o &\\é?rlnéél d‘o‘i’ﬁé@fh%\"aﬁws may be

IS conte | ated that al so other nDecuecas

seleqxﬁqi rforbtélndmletOt’ELI%% @ndéqzre@DﬁZ @csPiting tp known meethads ¢e.g. phage
fi: |
and E\Qﬁgurféb%’ H?g#eﬁf og b o Cfagmaﬁ% oregblﬁm;a Jfg?éé]ﬁ)tgl élrfol}e sgreening,

ones nen ove, 1n i ng carbo
arraysnaf \ariant nmiqaﬂes: and| ssreering). e demainsarclade but are not limited

i fi.c ndj to TLR9 and/ or CD32 and may be

to mﬁﬁﬁglgl?ﬁ&rroﬂgbefqilgW"H@aﬁﬁ?%cul e or nol ecul e conpl ex of

the invention. A preferred enbodi nent of the invention
Er Rt FEATE Kt LUTAR TEHEIRRS HoPRigla Bhronedih woe
domd&inndi fibranieictini typer He dionwping ahPANRdoatainat Giaslontgin, a SRCR

bi ndi ite interacting with e antigep can be .
domajy! g RAntBoying RaBientE dFiRsyR ThBIoOAGTRILT cea e, serine
protd@ednkibiRbi @bmaft, aTrefoil @PQﬁOPé)rUbrﬁéln”Br\%nTV\ﬁI%Hrand factor type C

epi topes from gne or nore fferent antigens fused or
doqulpng@d\naphylatoxm like domain, a CUB domain, a thyroglobulin type | repeat,
a LDL-receptor class A domain, a Sushi domain, a Link domain, a Thrombospondin
type | domain, an immunoglobulin domain, an Immunoglobulin-like domain, a C-type
lectin domain, a MAM domain, a von Willebrand factor type A domain, an A-domain,
a Somatomedin B domain, a WAP-type four disulfide core domain, an F5/8 type C
domain, a Hemopexin domain, an SH2 domain, an SH3 domain, a Laminin-type

EGF-like domain, a CTLA-4 domain, a C2 domain.

In a preferred embodiment, the binding part of a molecule or molecule complex of



together in a way that allows proper processing and
presentation by MHC nol ecul es. The order of the
we@piozopss34 can be sel ected according to differePCT/EP2007/001722
criteria such as product stegbility effective
processing, (non- )reco?nltlon by preforned anti bodi es
the inventian tqaraprses & snall ratadedil inymuheglabulin sigragin (SMID) as

descfp ] B G A OSI08S, 23 o i i mal v ecoghi £ on by

preforrred anti bodi es. The invention further conprises

The bifiRe bergt e HnoleRble.ar TelgouienRamRIsQe, 38 invention can be
nuclélé‘beﬁgcéddhgaél‘ﬁNKsCQ?@)WWh% é‘én B@rﬁlé_c@&'fbr %élﬁ@%dmg to

fromone or nore antigens |inked together in a random

TLRE anevor £di62 moeerding ta kowmmathodmsyehy as @ptamaescreening and in

. r a medi canment contai ning the fusion
"'"°§¥‘§p@ﬁ5n chf ng to the invention and its use for

treat ment of al ' ergi es. The medi cament can be a
vacci n? farpul ati on, conta

It is Foneathiategoigt eS atitmaletulE classeRouli e, §oR to show specific

bindif§Re TIRY afifd ¥e cmwngbmre%paf dtrer 'epaiBAINGMtities than the ones
production of bispecific bin |m(gsstructures of the

mentjanedcahavep indludingsaekahydratespipids, @nd siaall aigami¢ Bplecules, may

be s&ée@eq fl% r e%ﬂicttﬂnmé?toaﬂgké Q&a P OD3: @?g@m%f%%?wg{@é}% d into

the mmecmdmmc)le{:u]é co]m}lex bf ﬁmovémtmrscl:vs, ei ther as
"di abodi es" or sinply by genetic fusion of different
scFvs [14] singl e-donain antibodies in which VH

A préfefred timissdiaiemt v tthe fivention & aaxeebhwi namqus@hIpfbt@W consisting
(as descriped in EP0640130 smal | mutate

of at; lﬂaﬁ}rfmﬁ 8BiPRe: Of 3Hgast on ’i'tL‘J@PuéF F&f‘%ﬁ@?r@@?'@e site interacting
with fn:rgprmi 801gasP oHe BdIA sﬁ@‘?ﬁt’ef’é(ﬁfﬁ%;' \MtrpC’E%TQTbS 4rt3én can be

o TLRO 1 n constructs ¢ g either
as smalhaiscone dneelbepitepe front one antigbbdy danaber@neecksait pr ayxture of

one g?%é{gcf%eql' EgnéodéspﬁIFnEBﬁQOqﬁ/ r%ggggl%l rehp B{?&%ﬁ? R or linked

I's inven I'ndi'ng AR af
togetheronplai swed that rallowse propar pmud:éssn‘&; iand rpmmgbt)bul by MHC

molegiesntps qar BhS Bofoins o Be,seledied arpaintifo qiférent criteria
sucth89phjcﬂuZ>t N&tabRity2 GffeRYied processifg! Rﬁo@fé&bniﬁbﬁd bpdpreformed
site (VH VL) of the antibody Fc-region

antibples ibeines (b aiecoprsanss GeReralb one wili Saipct doragstable molecule
which US&H B &RtiePtifeprebeRbS L IMILE RnBdWhcH R4l lead to minimal

recognition by preformed antibodies.

The invention further comprises the physical coupling of at least one molecule
interacting with TLR9, at least one molecule interacting with CD32 and one or more
T cell epitopes from one or more antigens linked together in a random form.

Additionally, the invention provides the preparation of a medicament containing the
fusion protein according to the invention and its use for treatment of allergies. The
medicament can be a vaccine formulation containing the molecule or molecule

complex according to the invention, useful esp. for active immunotherapy.



the Fc part of the above nentioned anti body may be
"glyco-engineered " to increase the affinity for human
WO-ec@R0989B45] engi neered scaffol ds, specifical | pCOERPZOTIOP1722
to TLRO and/or CD32 of any jg nd can be used and |inked
t oget.her as needed. These bi nding scaffolds can be
The inantprapHetion phbiskesificbinding strysteresi efsthepmelagule or the
X I o AW P L N
molefy®' compIRK 8 e INCHHGH (BB, [ER302 At %6 (RLRS), can be
acconiplishgd inclifferent waysne.gcbyst al | i ne or any ot her
protein, protein domain or part thereof. The nolecul e
or nol ecul e conpl ex of the invention consist of one or
. Qmed&)rﬁ@kémﬁogéyr(ﬂjsviﬁh)iﬂridmﬁ&r)kﬂItd'BPQ structures,
which interact wth TLR9, preferably human TLRO and
- bispecific sehve sither A "diabodiasr <, simply: byi aeretic: fusipn (of different
s(§|‘£32§)2[,14]:)referabl y human CD32. For easy in vivo testing
of the inventive protein the binding structures that
¢ singlesdprnain antitiodidd. RY wirich MiHreecdgbRiesnasie cantigenr aad VL another
wi th nonkey ornouse TLRO9 and nonkey or nouse CD32. The
OR%l ected anti gens/ al |l ergens may be conpl ete

. cﬁi?dAHsadds'H\?hs:ciéiﬁe@'irPE 'gaoq)go)oarts of these, as long as

epi topes can be presented on MHC cl ass ||
o smallecniwtateaind inimumoglabulire rdoragimszedbpy Tnaledihg arehgineered

o R6aIoR R, BTSN bBRing: o n L Ahder o TLRO in

comsteRM Bodingrdither fonEsipicté anBibéodies idr foF BRtIBEGY fE3ments such
rmF\égbe conplete or inconplete (nodified) antibodiées or
as

faeeayding tad?C U/RA2R06/Q f, as long as binding

1o T I.S.l.et at ne ively,..anti-TLE
i fhe' oo Re S B ol ikt 10 i Gt "G5 e Bfirtbfhed by
ntdmeﬂmi‘c, orhimtiftirmeétic | inspanoglobalin yFe em@ggi(g)e @na martt thereof
to b n TL angd . 2 S, expresse B cells, .
eSRe Rl APET the SO fot CHE2 S 5 Perds Sapcet phile TLRS
bindirighie dichrevethfotghi ' ' @@@w tHEP B ANSSH
ant i?godices Vvvi th 0%?3#2? d{g!frﬂélnﬂngﬁ}gﬁﬂ% he o??&.‘ﬁ? y
» Faregipo) «f areimmpinegiobatini eropgrisrthereaf, deinding tonC&32, fused to
j [ 1L ecy| d those portions of an
a‘.‘%@ﬁ"o u#érll:'ﬁr?;':)'ggmggﬁf)ﬁgt cont ai ns the paratope,

o thenEtusarh@ftthesabp@ meantonkedoantitaglyFalay Bbab'glycoFdrdineered “ to
.) 2, Fcand agf(v?y dAb. The antibodies can be 19gG 1gM
incegase; the affinityfor hemanfor&cs[ ¥ interacting with TLRO

i rof .
erinerild scaftolls, Bpediftaif ity & P26 HldforCHRR BRahfikind can
beouseyl andiinkeddogetbdr aPrrefesiedbMhesa dimding acaéfsldsr @an be protein

dotSihE b e chi SIC RIS "BlotRin WL ZAR4yIA5S ' RREEE Ankyrin
Repeat Proteins, a C2 domain, an A-domain, an EGFR like domain, a dab, a chi-
bAb, CTLA-4, gamma crystalline or any other protein, protein domain or part
thereof.

The molecule or molecule complex of the invention consist of one or more epitopes
and one or more binding structures, which interact with TLR9, preferably human
TLRY and one or more binding structures, which interact with CD32, preferably
human CD32. For easy in vivo testing of the inventive protein the binding structures
that recognize human TLR9 and human CD32 may cross react with monkey or



As used herein, if the nol ecule or nol ecule conplex of
the invention is a fusion protein, it can be expressed
wo poohosg93€el | s whi ch cover any kind of cell ul apCHYEB106M01722
whi ch can be nodified to exgress the fusion protein.
Within the scope of the invention, the term"cells"

mousa:hkB9iangi mionkey o 6IICN§6 €P32uthe selagien antigensfallergens may be

com;ﬁgqe%tﬁﬂllln tIVéTg Ir eﬁacﬂ rfaerlé &th@%@rég Rﬁ?;s&f %éﬁ%o&r whifhcan be

con I nes, emce

presegﬂedetonchHCS' ctasgi iheeoledules |dng, whichhcars beereougmnedltby T cells are
[ an anti

di
presqT s NG S dUBBFPS PRSSENL AN PR ERAS Db MRIESHS SomPles The parts)
of the ?ﬁ'éibc&lé' drsmolé?:%‘fé? boﬁ?léxs wHil§ '“htéPéc't S«Nlﬂm*Lngaéﬂd Qﬁ%? may be

Pref erab he cel re ani nal S, nore pre era
compieteredl Inmmplelw ¢motlifiedy aptibedies or fr@gmqnte opgerivativas thereof as

long && bidhd fd TeRoGl !Bz 8 retbligaCe! ', T8 oelle, Per e

cells, VERO cells, MDBK cells, MDCK cells, MDOK cells,

rerGENEY G s L 8] ST SrUbSuekL & lafotvis s Fagments

there®®! Which 3t/ ébec?@@ll? ebtSgriiZe GREDIA ity TUMAILTERS and CD32 such
Preferabléthe |n|n8 structures of the nol ecule or
I A

as expressegl e B cells oapd dendritic eellsi sandbe Lsadr ecogni zi ng TLR9
and CD32 are snall mutated i munogl obulin donains,

f or ex l e an Fab fragnent in _which one bi nd| n .
A'tere,@tw@?»t the Rekiboties; infesastii w1 LiO eoEDd2rare moreysdnagtivodies

f a second binding site
with mﬁhyﬁéﬁﬁh%gﬁjﬂ% ?@ﬁ?%lb\gﬁj@%ﬁr CD32 respectively)

whi ch can be an engineered CL or an engi neered CHL ,

r i
wery, afthos s are MAGTRRuRSTERHT i Soutes and ghose
portlmseofmmmmmgneglobulin nialecad tlha'( ddritaihs tlhen garatopenincladihg those
sec I ndi ite which can be an engi neered
portlcaﬂ_s k’lﬂxﬁn as %?qg’ E@&aﬁ%pézkfie\p@rﬁw in according to
PCT/ EP/ 2006/ 050059. According to the invention, the
nol ecul e or ol ecul e conFI ex caontains at |east one

The antihodigs ean hatlg%”pla!\ﬂﬂgg 9A op|ghysThesmelepulesaipteracting with

TLRES! SHOR S ohan ofah, R SEY B e offin, piterably of

hum@tmmmﬁg; qamladgg ot caterigig or hBoranized: Rrefenablydhé snolecules are

antioflR, GerepimaR ff fiPHided pRUBIEES caon be used or

synthetic peptides selected fromthe CD32 amino acid
ence n be us ion crit a.are that the
As USRS 4 PR nales R euBRlerule emplex qiihe iienspags erdsion
protéér%élfz &fPB8exprbdskdiin hlé%?éélfsr\ﬁﬁﬁcﬁ Rabef 88y Rinli i deufaPsystem
a
which can be modified to express the fusion protein. Within the scope of the

invention, the term “cells” means individual cells, tissues, organs, insect cells, avian
cells, mammalian cells, hybridoma cells, primary cells, continuous cell lines, stem
cells and/or genetically engineered cells, such as recombinant cells expressing an
antibody according to the invention.

Cells can be bacterial cells, fungal cells yeast cells, insect cells, fish cells and plant
cells.

Preferably the cells are animal cells, more preferably mammalian cells. These can



> CD32b As an exanple, the Fab fragnment fromthe
anti-CD32 IV.3 anti body derived fromthe cell I|ine

woiB2078986n be used. Using the nethod e.g. deseCT/BRWODYO1722
Ol andi et al 16 , the Fab fymgment is cloned fromthe
cell line HB-217. Alternatively, other formats_ suc

be fos@mm@lsmBﬁg t 66U rldG-8MK §¢"$ KeVdreslls, GHR gel %&faﬁrc@élgl PerC6
cells Hﬂ’(lﬁ‘ﬁee dpellgoﬁ%ﬁEhHHl;Ehgﬁ ot %V&Br%%lﬁgxghg%%gs,TMB%K cells,
MDCH esdlisy NHIDKa:esﬂeI @RFqu:EllsL RiAcF d:éllsdé’Cle&s;ellg LdrG> P ceitsr, PK15

cells PraBasle, MBG SRS, LY e, Bk St S4B Nl Bl

derivitites thefeofCH4, CL1VL or VH domai ns can then be cl oned

into the existing sequence of an anti-TLRO anti body or

a Fab or an Fv fragnent thereof thus generating a

i [ 0 h t
Prefe} bl@ﬁ@% %h&ln@ t'{@{lﬂléess éﬁﬁ’ﬂ%’ g%l epc%rb hE ﬁm?é%t{l% é:%ﬂ\plex of the
inverttionl remoggzmlgaTldEQ emdsCD32: arg. smalll mmatedammumdnglﬁﬁﬁlﬁadomams

being Eaaeraols | bak AU eRRohiEReane dinding sitg, (ther apecific for

00321& 'f(Sie'FLlRQ)SE%Pméﬁ b‘yel/H/\vmrénwlé édlﬁbnhéé\l\llnfméls\écbﬁdtﬂwdmg site
[asm ¢ tail the receptor and antig

(elth?y’rmIﬂCatqurLFEﬁ of rﬁ@r ChIe@spasively) which m l@@@@selmmeered CL

or ahﬂ%eceptor tkﬂfoueglﬁg?lge%TWﬁbwaéﬂ ngrga "l' ngc&frdmg to

PCTAERIZ006/600068r arss comlﬁte\anttipodyetmwbmhmnmhmdmg mtarulsefprmed by

2 (far testing of effi in.a relevant. in vivo
VHN 380y ompiied Wi H e itinecif2o Bich Ptk Pojdnpheered L,
CHIVWCHR, OBi3s EHD3A. 6F YH dedbimgcdondiag te RCTHYEPI2E06/060059.0
nodel for allergy) For obtaining a binding structure
that specifically binds to TLRO, several procedures
can be used (such as hybridoma technol ogy, B-cel
cloning and antibody |ibrary screening). For

Accosding de it investips, Hiepmeisqulg ornrbecue comnlex gpntainsat least one
ural TLR9 or a reconbi nant

strucﬁtﬁ%&l‘? ﬁgé&gﬁgﬁ@rsa@%?ﬁgh c peptides selected from

the TLRO ami no acid sequence can be used.
An a’h‘tuT-GDBQtél’{tﬂidd th”bé 'o%‘l'wérlfﬁ%/ Cl(noWn@nétKB&@%ﬁ@h béé , fybridoma
1 nes can be used. Antibody genes codi ng
techrml@gx/HBrQeJlo@!mmﬂqnctaantlb@dyxhbram ggregning). s oreaeiemlon cells
esj
dlsplggﬁggﬁo{?%% Wa n%tqﬂg%rﬁlﬁ C%ab rﬁgeéé’)rr] ?:l %cg@}b?nant extracellular part
of CBG&ucantbBOusetl toersyatheti peptides sgleetezhénom five c(HD3ZtIamno acid

sequgﬁce ca% l%—:p (flxsfecliJ Sgelechgﬂ crlrt]éena"f1 ra]\tre thcaqst%estg;lrﬁging structure recognizes

)}

CD32a. In case also CD32b is recognized it is preferred that the affinity for CD32a
> CD32b

As an example, the Fab fragment from the anti-CD32 IV.3 antibody derived from the
cell line HB-217 can be used. Using the method e.g. described by Orlandi et al'®, the
Fab fragment is cloned from the cell line HB-217. Alternatively, other formats such
as scFv can be constructed of the known V-gene sequences. However, for optimal
combination with an anti-TLR9 antibody or Fab fragment or Fv fragment it is
preferred to select specific binders using one or more of the small mutated
immunoglobulin domain libraries from CH1, CH2 CH3, CH4, CL, VL or VH.



menti oned above. However, for optimal conbination wth
the anti-CD32 antibody or scFv or Fab fragnent it is
w@e@oepsved to sel ect specific binders using onBCDEPI0O7/@1722
of the small nutated inmunog obulin domain libraries
fromCHL , CH2 CH3, CH4,, CL, VH or VL. Selected CH1 ,
Selected CHHICHRHGH3CCHA/ClarViver Whrdomains mantthen beecloneshisgo the

existibalidiod 5 h gl kb &Pfad) of 7R b AR ER sBbrRAtgfeor thus

genetatirgn® bi-spddific arliltsdyeor FatiRragimesit.ng entities shoul d
preferably have the followi ng characteristics: 1.
Interaction with TLRO | eads to signal transduction and

The C¥di8kied® DY UbiAdIRG - ehiitied agﬁélﬂﬂe;ﬁ%fl_%&}ﬂ’f hade s the followmg

reactivity between uran and. mon or testi
charagterstioscacy in a relevant in vivo nodel) 3.

I r on Y, S T

(f s f BF )
1 AR T B2 T A, BB BocPtdFbinaing
aldteictinre contpleiCactivation wf dee bhtigén presentingtclithegh the ITAM
simlarly be made uysi n rh Fab part of an existin (a]

aTReWY fﬂ)ﬁ'@cf-’ﬂﬁﬁ\asﬂ'ﬂ? .ta'gei wq?@t%%nqr@mean é”%sent tion of the
dqﬁkéam(}yy Cg;le%ﬁgbegt al16 , the Fab fragnent is

cloned from e. % 'one 26C593 avail abl e from | ngenex

ZCdm@ractm Wit G lgads do negativesignaling ebiherreceptor Hyough the
a V. 3. Again for optinmal conbination with the
anti-TL Fab fragment it is best to select specific

3bilnteactidnoshdtlld Zhow o sseactivityolyetweient inemanand monkey CD32

T TSRS 4 S R Lo i

4ClinteYhction $bl@nsHows cfeds fcaetiviewtth (i8dsé U3 (f8r testing in an
exi st ngﬁFab fragnent of anti-TLRO anti body thus

geasdatlishad im viyp- @9@% or allefsybcul e. Finally, e.g. in

t he absence of available suitable existing Ab's for

both CD32 and TLR9, it is also possible to construct a
-specific nolecule using the small nutated

For 58?”5’%*@%2% Bl B APR vid HeBelreRy, BRTOEES. el Roocedures

can bbiuseda(suchuas dyleidoma tedtinolwyy, tBcéibrolariegy sHd untiwcws library
exi stlgnﬁ)g o ?t !ealft 1 bi ndi ructure ecific f
SCreQiing) SEIGRURA; AY'SSEXRIEEEINE in g natyral 1great gan; Hsed to

isolafe ﬂﬁtu’#ﬁVTQRQt BE dPAscdribiRaht TLRO 88n itk ¥8¥d Ocﬁr § hetlc peptides
possi bl e conbi nati ons (CH1-CHL or CH1-CH2 CH3

sele@ed@qzn@ﬂﬂm anmno @qid sequenge- ¢ berussd. cAlLerrcaiafely purified
Y e bl
TLRE LT SRTRRLAY Lyt 580 I hreh g or W
and t\/b{ TedpR@ectivelZsh betéxtEoted aftps selEttion dbe biratindgitoddiR9 and be
hen r.andom zec{%{at non- st uctEraI | oop ,posi tions . .to

usedgtgng?sdg% a,rgGogy p?nto?n Y. Eab fragment specific fOF human TLRO.

Alternatively, a single-chain Fv can also be made and fused with the anti-CD32 scFv
mentioned above. However, for optimal combination with the anti-CD32 antibody or
scFv or Fab fragment it is preferred to select specific binders using one or more of
the small mutated immunoglobulin domain libraries from CH1, CH2 CH3, CH4,, CL,
VH or VL. Selected CH1, CH2, CH3, CH4, CL, VL or VH domains can then be
cloned into the existing antibody or Fab fragment or scFv of anti-CD32 antibody thus
generating a bi-specific Fab fragment. The selected TLR9 binding entities should
preferably have the following characteristics:
1. Interaction with TLR9 leads to signal transduction and cytokine production



which is selected for the respective other antigen,
ie. in case of a variable domain binding wwth CDR
WO owpo98984 TLRO t he selection is for binding toPCDBR20aT0N1722
vice versa. It is also posgiyble to select a library of
a V-domai n which contains variations in the CDR | ooglm_s
2. aintetastion meay shwa:sosmﬁagtlvmseMemﬂwman apgrmpplsey TLRI (for
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3.pﬁftéra¢ilonnh'ablczsﬁcﬁ$ c@ﬁsﬁréadmwlvﬁtrammrﬁaﬁm(fas testing in an
si ngl e- chaj n- Fvs S Qr ¢ e
aﬁﬁ%%ﬂl {"SQY%mquiPfoa?l %Q&E§3%LR9 epi t ope:
of mﬁ?@%ﬁs%%@én @ﬁ?lhﬁ?ﬁ@bé}né’cﬁe hgﬁggﬁbLF'aﬂ) dl%ﬁ%f an existing

rotein in amno acl etter code: RHFP
aTRLQMOBGGOBSWaIWUOIdyf Usingl thegnethedieng. desonibed hyOrlandi etal‘6 the

o RSB ot 5 i 55 Al o Tors. o

decﬁMW‘dvEWd?Fithabl&&gh%t%fdﬂ&m ROLaVZ3L0Agéint fer optimal

comqrirrgqtt{%gmrew e an Rlﬁ I o NO ot m A sgg@&g@ders for
CD32269P§‘dHe &Urhﬁfé bf el srﬁ’é‘l[ ﬁﬁlté’t@dﬁﬁ%%@bﬂn@d&héﬁ\ libraries from
rred for use in this invention rocess for

CH1 pmdaueHagcwe Glo\dcar Hl-bnsa*mt@t@ﬂ @i ekl3; S Gli,edl or VH
[
comdi BB 0c el JROTEELHEHY FforadifefEbfing TLRO antody
thus gemdrating aﬁbl{spedlfctmeieculescrl bed in this invention can
be produced in the follow ng way: The obtai ned VH and
VL of the anti-CD32 antibody are fused to CHL and CL
Finallye ergcini thel gbseTice dfiLaveilable suitahle| axistingnAbisgfareratbICD32 and

/ e
TLR§J§ |ﬁgal?)%§%§ 5@& cﬁ%%’rg{:g% EF%Q %I@aggag)eussw hse Et%%ﬁl‘?ﬂutated
mmtbfdgm:ullﬁl-ﬂomalrf Uibetlieat frbtrﬁlclﬂi-n eCHNGH3 ooraCSLemlaei@ct specific
encodi n T ce epi topes. .These t
binderadpb ROt LI S0Hc IR A gu R 66 b SBAGRRY FRTGIARY to form new
strucﬁ%@é XA ofest RastH! BIWENG StRRtErePEESEHi®foroCD3Mand 1 binding
I ndependent genes (or into two
structure specific for TLR9 derived from any of the possible libraries in any of the
possible combinations (CH1-CH1 or CH1-CH2 or CH1 CH3 or CH2-CH4, or CH3-

CH4, or CH1-CH4 or or CH2-CH3 etc).

Alternatively, a single variable domain of the immunoglobulin superfamily may be
selected for binding to TLR9 or CD32 with CDR-loops. The selected binder is then
randomized at non-structural loop positions to generate a library of variable domains
which is selected for the respective other antigen, ie. in case of a variable domain
binding with CDR loops to TLR9 the selection is for binding to CD32 and vice versa.
It is also possible to select a library of a V-domain which contains variations in the
CDR loops at the same time as variations in the non-CDR-loops for binding to TLR9
and CD32 sequentially or simultaneously.

Such bispecific V-domains may also be part of antibodies or antibody fragments
such as single-chain-Fvs, Fabs or complete antibodies.



I ndependent expression vectors) and are co-expressed
in bacteria, yeast or animal cells or any other
W@ aiozatoes expr essi on system Thus, an Fab w t hp€T/EP2007/001722
desired characteristics, i.g binding to CD32, binding
to TLR9 and carrying the relevant T-cell epitopes is
produced. Alternative exanples applying SMD
' inst TLRO is derived froma
Seb%@@g@%?@gﬂ%@ﬁ@f@ﬁ@%? froman existing hybridoma,
Sequende 248356 (SEQiIDgNodl) exf dhe matue T LRO proteimirnadiiitc aeid, 1 letter
or CH3- CH4, or CH1-CH4 or small nutated
codej runogl obul i n domain |library. These two coding
sequences are ligated together and a sequence codi ng
for T cell epitopes is attached. The fusion protein is
CPRHfRe RLEFHESsed i n bacteria, yeast or animal cells or
244 @NYo@(her syhtabl e expression system Alternatively,
TLR&-speci Icity and CD32-specificity are swapped: An
scFv against CD32 is derived e.g. froma phage displ ay

. lLprary or, fr an _existing hybridoma, and a
will ful"'_IE@?{s?/'ﬂﬂﬂnﬂ‘ Ibé’éﬁpghi %’ha&ﬁed froma CH2-CH4, or
CH3-CH4, or CH1-CH4 or small nutated i munogl obul in
domain library. These two codi ng sequences are | igated
Sequenge(6r1%h (SBIBNERG! dbarmfuroproteiBel RS Bayiea apil 1 letter
codeattached. The fusion protein is then expressed in
bacteria, yeast or animal cells or any other suitable
expression system VH and VL of an anti-TLRO anti body
ar 1 and CL respectively. CL has
LTH%@%@;%%(? h engi neered and sel ected usi ng phage
176 ditgol ay to bindito CD32 (SM D). CHlL is fused at its
C-termnus to a sequence encoding the T cell epitopes.
These two fusion-protein encoding genes are cl oned
and i nto an expression vector allow ng the expression of
two i ndependant genes (or into two independent )
Sequenge 16240 obtheomaturerproteie TERK(SEQIBNG 3) amine acid 1 letter
codeY€ast or animal cells or any other suitable expression
system (again, anti-TLR9 and anti- CD32 can be
swapped. CHl1 and CL can al so be swapped) Heavy and
[ ' f nti-TLRO anti body are taken
ANLgﬁg(tv\kﬁ)gI@éh %%%%ﬁ%ﬁ?@g%ﬁchai n gene, the CH2 (or CHl
216 or22@H3 or CH4Ror egi on i 24pepl aced by a CH2 (or CHL or
. CH3 or CH4 or CL or VH or VL) region which has .
will ffilball Birep eritrrisnanch gre thuscrreferped far disedn thisiinyeriionge
display to bind to CD32 (small nutated i nmunogl obulin
domain). CHL , CH2, CH3 or CH4 is fused at its
The Qrecessnder producing the molecule or molecule complex is carried out

according to known methods, e.g. by using recombinant cloning techniques or by
chemical cross linking.

A product as described in this invention can be produced in the following way:

The obtained VH and VL of the anti-CD32 antibody are fused to CH1 and CL
respectively. The CL has previously been engineered using SMID technology
(PCT/EP2006/050059) and selected using phage display to bind to TLR9 as
described below. CH1 is fused at its C-terminus to a sequence encoding the
selected T cell epitopes. These two fusion-protein encoding genes are cloned into



to a sequence encoding the T cell epitopes. These two

genes are again cloned in expression vectors and
wez@reseed in animal cells. 2 small nmutated — PCT/EP2007/001722

I munogl obul i n domai ns, onegspecific for TLRI9, the

ot her specific for CD32 are fused and conbined with

an expression ¥prtos adgwing theeexpression off twenindrransient genas fei into two
ndenobin o G SioectRy o Pl ERed M pEHRY, Loayt o animal

cells Tdrea?yltdtgenSLﬁtbbte &xprezsidn efystehe ThuscaneFab withethe desired
conpl ex accaordi ng t Jdnvent | can,be co et
charggialistssns. TR dp &3 indis do SLRS S AarriBREnE plevant T-cell
epito?é@istdr%ahﬁéd.i n any possible way to prevent binding to
gE.

Such treatnment may consi st of epitope shielding
of the antigenic protein using high affinity 1gM |gD,

AtteriifleSodniffeS Anp it SMIBEEAAHA s o7 bad by Ler oy et
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nyti o s Bar BndnocpieRp Rurrienee hom A L2, %, or cHa-
CHRNF B Y-C194 ioh &iinAP nitRatedSiRimlifodiBbGith AbATIE liBAdry €Thése two

respond wth IgE anti body responses subsequent|y .
codingisaguences aer ligated togathesand asengence gedingifar Tiell epitopes
RS e WS ORH B SR LRSS R BB f8adih animal
cdllsrarranyobthensuitplze £xpradseon systémant i gens, cockroach

nt i od al.l.

ens), rgens,(e. ow m. k. peanut, i

- A ﬂrﬂaﬂ’ﬁ&ysoyj!)",ﬁgg?p%c' %ﬁ‘bi nat'f on %P?’g'cﬁpﬁ.c'ﬂ]ﬂ&o @ swapped:

AhedcdFvaagainst COBSissuétiversedSAranm bRagerdissliay tibeary or from an
nol ecul e or nol ecul e conpl ex according to t

h
xR by idonAcand & Tero-Binding molesle federvad pgea CH2-CH4, or
cgrse@nh%v cm-leilH@ bg‘éﬁwaﬁlﬁﬁﬁgﬁég ppﬁﬂmogmb%_nm ddm&ha®irsry. These

ermatitis, allergic as , ergi¢ rhinitis or
two Icodipgcsequgnoest ake ligatedrtogethesrapd a sequencebcodingefor T cell
g Isn <t he e 0l .
oGRS P TR PGS0k D S BYR B, veast o
ahineal gails enany othereslitable e)xgaessionh systenant i gens and/ or
s used i i nventi on_can, be

it n.t £ |
o VEbad ol g a%@nﬁpae!%§@@tle9d¥ BEo fadaid ng%@%iﬁ%eﬁcw'v- CL
& ??ﬁ?@%’??‘%‘%ﬁ*ﬁ?ﬁ?ﬁﬂ%‘? A SRt aRG, PRASERRRIAY to bind to
CD32 (SM)e CHik tsr fisedtatdts Gemminugda s seayencesgnaogingthe T cell

] no e I . he ] t] ' .
epfeety EEHs: 570! eSS Rbirt "re IR 83 A gloned into an
edpresgiensvextal/ allovdpg thoe egpressioneofi tvoeintdependant gemeisafon into two

cilitate covalent /Iin

rceBenient, BXBI i veBirElopby fis CREXisssed g PaRiera, yeast or
aniniE -dal18 & ReySthecsuifale 8kplddtion system. (again, anti-TLR9 and anti-
CD32 can be swapped. CH1 and CL can also be swapped)

« Heavy and light chain genes of an anti-TLR9 antibody are taken as a whole. In
the heavy chain gene, the CH2 (or CH1 or CH3 or CH4) region is replaced by a
CH2 (or CH1 or CH3 or CH4 or CL or VH or VL) region which has previously
been engineered and selected using phage display to bind to CD32 (small
mutated immunoglobulin domain). CH1, CH2, CH3 or CH4 is fused at its C-
terminus to a sequence encoding the T cell epitopes. These two genes are again

cloned in expression vectors and expressed in animal cells.



nol ecul e of the invention.ln one enbodi nent of the
i nvention the antigens and epitopes of the nolecule or
wodgoedes conpl ex of the invention may be covaPE@mEP3007/001722
l'inked to the CD32 binding gitructure and/or to the
TLRO binding structure. In one enbodi nent antigens
» 2smabrmuiated imnurgglobyin demainkedneyspecific for TLRY, the other

SR L BB R B W S <2 SBoB, et on.
« 1I[sonalematatee imhinnayidbgdiendornainewith @gifferent apedifietlies(TLRY and
e invention may be produced with

ol ecul e of t
Cbggf fanQSPb'He&Vt’JmEQﬁ"rﬁé’c'tPEeﬁttached to it. The CD32

bi ndi ng structure and/ or the TLRO binding structure
may be produced with avidin or another biotin-specific

Antigengoand &pitapesd to it. After nixing of these nolecul es
with the different attachments, a stable nolecule
conplex is formed according to the invention.

The ahtigensathat edrg, part ofitihé oolgtalet érgﬁmlédul@icbmm@ﬂ abeorldm‘gﬂ to the
nventi on.

to for arml cule conmpl ex of t
invention; G boi ISR AUSTOSRF aRnaHERd USTINS Riny antgens that are
treatmpﬁhy“ﬁ&‘»sﬁblé%ﬂy tdbEvent Binﬂir{g\’toaiﬁE' Stch QP&'a‘ﬂrﬁBhf‘may consist of

anti body and di goxi geni n | abel’ed antigens and

epltoapusmgidm of the)ﬁetlgwgowrmln using fégh affinityi I@M tlna IgA or IgG

d
aniofEsREGRACIE! P HARE B0 8¢ H5°bblghtls i Grlifies =
descsibed;ctiyuLeroyl et tdte[ZﬁpI ﬁucth eancbrbodies mwealsbobmtisclase to the IgE

spec{flg gpg§%pf@{gn ,q p @ﬁggg er Hreﬁ%)y ) lé(r:lga hindrance

DNA- subsequence of an allergen. The T cell epitopes

can alternatively be fromone or nore related and/or
Allergafisepta ganaraliyrdgingd as anagam yo Wihieh pterie |patignisofrspond with

IgE a?fPiBBHil l?ﬁf%rfé@é’ s‘?fb%gbé‘nt t% ARk lesreéb{?JhSaAntlgens used in

exi sting proteln there orels
the mela@gla osdthey nmdesmlengomlemnofltge mvenhmhm |he ehgironmental

aterdi, 14 T 1 v, BRATRENSH, GSHEBRA0, GACAbiobe§ebhoromch

antigens)a od Ecbcgc]? ale@n(:gsicasdgrgi. tcxglwggmhgbgamm )shﬁmbe sbya), ba:a?ftlrmbination

of bathy' Rl pohgelavant aPfias i stclmscH SN thes Raf g, apojpcule or

mo|e@@|be§bmgléiobcb@rdmg1dot thealidvehtisn. JpRC bﬁtugert danl Bél a E6mplete
rinciple all known antigens can be used for

a"ergeﬂi\: &m%l@%ﬁn. aHesgem dormhieh patisntsnyits cafppicc dafmatitisofallergic
asthrraeaflé} ﬁ:”ltlegﬁ%B? @ c@h{/u%'&ﬂhﬁs %"i’% a@ﬁ? c._rlﬁ%‘?%gp)"fhtehallergen

ers SItI |ty re
use ip alnermoleculerommMaculle aimeleg acsoidinget thevievepten does not bind to

C r. te, birch pollen, grass
IgEfﬁ%Hﬂb g@yﬁ'ﬁgﬁgggﬁiﬁ?@ygﬂ Each of these allergens
has one or nore "major allergens" (e.g. house dust

e: Araller gen = Der. Pl; Der F1, birch pollen:
The %tjlgﬁnsaqi cg{p@gﬁlto_p%psqq)m the invention can be from natural sources or

be produced by recombinant technology or be produced synthetically. Antigens
and/or epitopes of the invention may contain ligand structures which facilitate
incorporation of antigens and/or epitopes into molecule complexes of the invention
via ligand/receptor interactions or antibody binding. Antigens and/or epitopes of the
invention may contain chemical groups which facilitate covalent linkage of the
antigens and/or epitopes to the CD32- and/or TLR9-binding structures of the
molecule of the invention.



However, conpl ete antigens, though possible, are not

necessary, because the nol ecul e or nol ecul e conpl ex
wab@alogBdshl y i nduce T cell responses, and T cePCHEP2007/001722

respond to small (ca. 12-28gam noacid |ong) peptides

presented in MHC G ass Il nol ecules. The sel ection of

T cell epitopes should be designed in such a way that

In ongeg&ii‘\géﬁin?éhto& Mlefain%ﬁt?daﬁ @onew ﬁﬁd (B‘ql@%@ok?lt“egéblecule or

S 1S guarantée ass nolec
moleeule mple&rafqthenhw;nHmpmmebd davatentiyninked t& theoG@D32 binding
for s Aclas Il nolecule with w de
strucg[%,a@g& ﬂth%lﬁ%& €i s expressed on

approxi mately 78% of the Caucasi an popul ation [22].
Therefore a selection of T cell epitopes could be
In ongeclankediment hantigers unadior epitepes emayniAlex ber lisked by a
c i gh
iganre 6T iptbfisfion  YULH, 87 ok hd ol LU HeEeul, & nolecule
compiex oé ¢he iventioanFof exampid, ftike antiggre @i iepitopys te |bet asled in the

molegélga&j,{gg%’gy%fq?bﬁ%gg?e% g‘éc}cﬁxgea ?{g@dgpggt . o?ﬁ’o %Ir rg#rrsmet Sltached

to itPTREECD32! iy %tﬂfcﬁfréréuw o 3h&! TIoR9 f Sihdir ERGéture may be
antigen procesmmgthNA co |n?§for stretches slightl

y.
‘ prodwmbwuthtamntmea nbiotinperifie ligapd attashed doyt After mixing of
thes% L}ﬁbfé@ﬁ@ | Qith N ehd R iff&ehe ac ped!l § Eﬂil ‘?ﬁol@EﬁVeoEomplex is
e EpPItOpes can be Separa rorh ea
formed accandingty therinvertan. oAIteIpan\My,EmﬁapmtBdeatmgpn blndlng can be

contai nin hydr opho |c |toesrec ni .by. [ oy
used: 01l o st ede HepraRzg e en AR T e S g g rans are
prefe&#é@i"fdr%e@épékhbgdmﬁérﬁgc(bfg mlglﬁlchffﬁmll} Iadﬁsd&gé)@@ﬁm cdintibody and

cathepsin S, cathepsin D or cathepsin L [23] For

d'9°’f'9%’F'Br'\ah%e@ ﬁ@“@%‘h%@né@ﬂﬁﬁtﬁ%%) t he binding st ruct ur es
specific for TLRO and CD32, preferably short DNA
sequences of mmjor allergens are used such as house
In onkriembrdimentjobthalineeniion the( artigemsiandier apitopgs argogenetically
) irch
fused i 032 BhoRuuBlLgE AntlorsoBie TERSIIRANG Bk,
contain the genetic code for one or nore T ceII

eplt ch.after processin ear, on th
7 thg imozae ot JR¥PTRS s Fiiei BTG e riigapeis preferably
produé@wqﬁarﬂnat weohesmeﬂeemfbptet&msmmyld)m-s@bbe @em:e of an
specific T cells. Not only T cell epitopes from

allergerhn@ﬂrceihegmpqg san permativelpde ﬁ@m PBe qxgno&felp@d and/or
unreQ?édgﬂer@E and Der F3, Der F4, Der F5, Der F6, Der F7
can~pbe used in a nolecule or nol ecul e conpl ex of
the invention. T cell epitopes fromthese allergens

PreféfﬁblbehéeT edlied |¥bbé“s} 86Mpfise aembwaﬁoteﬁpmmah Usimat ds such a
cl ones [24 by using nodern HLA O ass ||

natUi&"E@ﬁ%tlﬂﬂgﬂwtﬁiMﬁédshh@FﬁfQ@ thaotrépcempzed hygexistinedgE or IgG
. : t I r CAH C
aiiegfles e WA GRS LB SIGAY S131 THICERRs wich
are auirdpanteaid desdd together again in a different order, one could also select a
larger stretch of T cell epitopes (> 28 AA) which are still in their natural order but

which have been previously selected not to bind to allergen specific IgE [21].

In principle all known antigens can be used for incorporation into the molecule or
molecule complex of the invention to which allergic patients respond with IgE

mediated hypersensitivity reactions. The most common environmental allergens in



epitopes froma single allergen source only; to the
contrary it is preferred to include as many T cell
wepiozopsss4 deri ved fromdifferent allergen sourPE€BEP2007/001722
produced by one or many difjfgerent species, e.g a '
conmbi nation of allergens from house dust mtes and of
the developgdreountiies greiddoyss dust mitet birehgallenpgrass pellenercat, and

n I r h foritye of th |
cooReTEEHA T ed® pERRnE Db ) A Xutdit BisetS! e nouse
dust ifite: tajootliérgenraDer & 1Drek 1) birchapolien: asajdr bllékjene: Bet V1).

code (SEQ.ID No %:1 OSCRRPNAQ. RFG SNYCQ YPPNANK| RE
Howeyess eHRNoerts thedah Jepspiie abe 100t BRGRSSARY.| Pecaise the
' | t LBST &gl T eyl
rle B RIHE UL (B nP BT Sl APnded 4T cols
responsl tosmadl (ca. 42+2H amindadidleng)epeptites paEentad o MHIC Class i

o HRE TR ) NS i S Ae APt 4 o
expréssign bh HIA tclassLAmidtedules ofiplossibly &il-patibns ig4guafasteed. Some
HLA gless TLglistles: fsrmor, ReausnibysrarASsal IRareinars A gopd example
for seflea HEAQIddsNA Rble AIRQWHRCKEE @Qpré%?oril}so HIIR lﬂ’\ﬁﬁf which is

inmportant T cell epitopes which in addition are share
expressedeen approximatelyd’8%rofrthe Sasicasiandpopulatien {22 eHierefore a

setec 4 200 BHfosdec s NE PP LR e BhRedipfomplex
for edch alerdged, 40us! 4aduating@hd IsizeQRRNEYQEbYlarAvSiyMST (He=Qohriplex. If
overoRRP g CIGER (B VB0 £P 2P S BeBe S Alerae i | ATEIRE genetically
relatéc qovgBARNRS - 4dch 88&@)@@@%% &ﬂ\é{[ﬁ“}\ﬁﬁ%’éﬁﬁ@@er P1) and

VFEAN (SEQ'ID No 9) 2 KI AP
Dermatephageidesarineenderdy 1), are present, they are preferred.

To allow for correct antigen processing, DNA coding for stretches slightly longer
then the actual T cell epitope should be included in the molecule or molecule
complex and/or the epitopes can be separated from each other by introducing
stretches of spacer DNA preferably containing (hydrophobic) epitopes recognized by
major protein processing enzymes in antigen presenting cells such the asparagine-
specific endopeptidase (AEP) or cathepsin S, cathepsin D or cathepsin L [23] .

For fusion to the genes coding for the binding structures specific for TLR9 and
CD32, preferably short DNA sequences of major allergens are used such as house
dust mite major allergen | (Der P1, Der F1 ), house dust mite major allergen 1l (Der
P2, Der F2), or birch pollen allergen (Bet V1). These short DNA sequences contain
the genetic code for one or more T cell epitopes, which after processing, appear on
the surface of antigen presenting cells and therefore induce an immune response in
the responding allergen specific T cells. Not only T cell epitopes from Der P1 and
Der P2 but also Der P3, Der P4, Der P5, Der P6, Der P7 etc. and Der F3, Der F4,
Der F5, Der F6, Der F7 etc can be used in a molecule or molecule complex of the
invention. T cell epitopes from these allergens may be selected by classical epitope
mapping using T cell clones [24] or by using modern HLA Class Il predicting



8 9 100 107 ENVWTVK VMGDDGVLAC Al AT (SEQ I D No 11)

102 110 123 127 From the above nentioned T cell
wepioropms4 of Der P1/F1l and Der P2/ F2 one can deGi/gpr2007/001722

several functional nol ecul e@gr nol ecul e conpl exes,

e.g: By taking_fromDer Pl the follow ng sequences:

softweErtPRRS RING 3RPICPE Vspafame J2BngBl A orstg myisgule2gr molecule

cons e, 4 2 3 LSS AP on B ol Tco

epitop&s o a)singl@ allefgeniSouréd driyeitROGNEAGESIES\PRtekradTa include

Sequence .D SEQ, | D 7)20.30 40 44 YDGRTI i NY
as el kAR QRES YR M Tgrent AHTaspF oL Ees B bsrd A one or
many Gmé?ﬂfsch%spégg siderilitatich ofAiRiNémefidRNESude &R rhikes and of
No 9) 2 6 30 40 4 4 K YIWNVPKI AP KSENVWWI ( Sequence G
allergemng fram [gsassopolierny catspandfer pixgh/RoNgD. VMGDDGVLAC Al AT
(Sequence H SEQ ID No 11) 102 110 120 123 One can
design a cDNA with the order BAEHGCFDor HAD
As ag éxaGiite Bor Ber Rihthe osajotityeofcthebT rcalli epitopestdan be found in the
foll sel ect ed sequ 5 Wlé/] h@do. tThe pr.ef ecred .order. o{) It{;ge d
OlloVARY + [WENGPP | 'H'a é& DAt PRIGIN N ATINBAAGd Lletter code
(SECeMPNesgyt on efficiency of the conplete reconbi nant
nmol ecul e. Al so duplications of sequences are all owed
e.g. BBAEEGCGFADetc. The T cell epitope
QSCREINAJTRECH S NGRS & P e kaRH AT GRG0 §lviver codes for
shorter peptides or |onger peptides for nore and for
101 fewer pPéPtides, ad32Pong as ohélor nore T4@el43epitopes
fromone or nore different allergens/antigens are
i ncluded. Epitopes fromother allergens such as Bet V

Espetialli the RininoFadid dejuentd 191713 Rcontains at least 3 T cell epitopes?,
which bind to a number of HLA class Il molecules in amino acid 1 letter code (SEQ
ID No 5):

QSCRRPNAQ RFGISNYCQI YPPNANKIRE AL
101 110 120 131

The sequence 107-119 contains an important T cell epitope that binds to HLA DPw4
as well as HLA DPw5 2. These HLA Class |l molecules are expressed by the
majority of the population. The epitope in amino acid 1 letter code (SEQ ID No 6):

NAQ RFGISNYCQI
107 110 119

Other important T cell epitopes which in addition are shared between Der P1 and
Der F1 are found in the sequences 20-44 and 203-226 of the mature protein in
amino acid 1 letter code:

RTVTPIRMQG GCGSCWAFSG VAATE (SEQ ID No 7)
20 30 40 44



characteristics will be preferred for inclusion in the
nol ecul e or nol ecul e conpl ex according to the
WO p00a/09898h. The invention al so concerns a net hpdr/@pP2007/001722

treating di seases, especialjpy allergies, which
conprises adm nistering to a subject in need of such

and treatment a prophyl actically or therapeutically
ef fective anount of a nol ecule or nol ecul e conpl ex
according to the invention for use as a

YDGRINAr QRONEYQRNY, HFSpPEGIGH |y as an agent a@&E@#D No 8)
al l ergi es. The mol ecul e gor _nol ecul e conpl ex nay be

203 adni with co@@@ntion§?7pharnaceuticalIy accept abl e

di luents and carriers and, optionally, other

exci pients and adm nistered parenterally intravenously

Examples of dr aglls/epidopes shanedrbateweenrDer RRcarsliDenfF2naeufound in the

h n ratd ons nol ecul e or nol ecul e conpl ex

sequ%]‘%’?86&%0?‘@%,""%?@2'3%%& ng i.a. on the conpound
enpl oyed, the treatnent desired and the nature of the
form For different indications the appropriate doses

- PCIR\HRGKRQIFR FEAN ar y ddpERIYNAPon, for exanple, the

26 Mjgecul e or_qgleggle conpl ex used, the host, the node
of application and the intended indication. However,
in general, satisfactory results are indicated to be
obtained with 1 to 4 vaccinations in 1-2 years, but if
necessary repeated additional vaccination can be done.

K yhinvexidigahedrihat forSEreRs Nd ¢ ments the nol ecul e

_ or nol ecul e conplex of the invention may be

89 administeddd in 2187doses and with an application

schedul e sim | ar as conventionally enployed. It

further concerns a nolecule or nol ecul e conpl ex

according to the invention for use as a

har maceuti cal , parti cul E%i 6 * e in the treatnent
ENVATY B MOFHRAGGAC J¥LAT | er@ ! ﬂ?e f?nar maceut i cal
102 conposiqtyd on preparadggcording to the present
invention for use as vaccine formul ati on can (but does
not have to) contain at |east one adjuvant comonly
used in the formul ati on of vaccines apart fromthe
nol ecul e or nol ecul e conplex. It is possible to

FronetHeaabeové eentionete Tr &slpepisepdyy of D RUFIVaARd DerAB2/F2 one can
_exan\&l es, of ,ad4 uva\nts, however not being limted to
designzaverak iHaCHId! up'REUIEAT TBRIECHIS: CUMPIEKEH HBUM
By taRiY PindSel P4 lﬂh@?&lbowir?sé&uerﬁé@nzyn’ derivatives of
I 1 popol ysacchari des, Bacillus Calnette Guerin (BCG,

| i posonme preparations, formulations with additiona

oscible B AR, Y Rl S QRS o7 e

101 t et anug. 1tooxoi d, 120

CQI YPPNANKIRE AL (Sequence B, SEQ ID No 13)
117 120 130

IRE ALAQPQRYCR HYWT (Sequence C, SEQ ID No 14)
127 130 140 143

RTVTPIRMQG GCGSCWAFSG VAATE (Sequence D, SEQ ID No 7)



Pseudononas exotoxin, or constituents of influenza
viruses, optionally in a |liposone preparation,
whr@hoggssal adj uvants such as G anul ocyte MacrPEITER®07/001722

Stinmulating Factor (G CSF)22interleukin 2 (1L-2) or
garrmalgprferon (1 ENg) Al um ni um hydroxide is the
nost preferred vacéPne ééj uvant. Sunmary of a possible
node of action of the fusion protein according to the
i nvention: The fusion protein according to the present

YDGHTHME iQRONGYQRNY (HAVING VG 4SequénceahySBf) iChNodB)ai | abl e
acce bl e phar eutical _formulations, but is
pref%rlgol y for mgﬁﬁt ed ag 23 vaccine. The aCD32 bi ndi ng
portion of the fusion protein according to the
i nvention selects the relevant cells. Triggering of

And foogeDenPtthese cells will actively induce
internalization of the receptor plus the attached
fusion protein and by doing so facilitates the

PCII 'HRSKIRGIER ofrRAN (TeflehcenH] BEQIID No®) of the fusion
protein with the TLR9, which is expressed within the

26 cyibpl asm of 4%he Adl evant antigen presenting cells
[10; 11]. As a consequence of the CD32 nedi at ed
internalization, the subsequent processing and

K YTWNsaRKTIZeR iKSENfVIThSemlencedd, SEQdD Nedi0) opes on MHC
Class Il nol ecules, conmbined with the specific

89 activati o9 cyt QHI asmc TRLY in the antigen
presenting cells, allergen specific T cells will be
(re-)programed to beconme Thl nenory cells. These

ENV\AIT B¢ g@mm&m oKIIPdll(Sﬁqmed'dali’pEQdD Notdder tine
poi nt i nduc I gen specific 1gG production

102 hen ount eri ngzt% éeégarre epi topes derived fromthe
natural allergens presented by naturally exposed
all ergen specific B cells., These TMcells thus_ar

One cabedesigy & 6PNﬁeM&ﬂ'\aﬁ'@| aigler A LA Ey2 (b, QnQJFgﬁ E.B, but
any #%%ntﬂ@ &%lﬂéﬁ&f of‘fﬁ%gﬁgﬁte‘a %&r‘]e'nbﬁé‘ wulFﬁ@”Wh@Spre@Fed order of

0 oW ng exanpl e exp e pr esent 1 nvention
the apitopes avill dargely, bevidetermined onctherhasis of ekpressipni efficiency of the

compfeR Fecriningfi Hdlbic. %ﬁeﬂﬂgﬁ%ighﬁ#@%ﬁﬁé?é{% e eg.

B,B,AIME C,GRA, DS The Nocdl) epitopapan may of tolistet @Isocumhtam the
ANLT ALRYLDV CR PNP 216 220(@ 240 3 panni ]{lgf
ge"eﬁ'ﬁuﬁ%‘ie% af shg g8 qondngeali PePtidessfolnqgrg and for fewer

peptide8! @&0long Bl Gﬁé)’ar more T cell epitopes from one or more different
allergens/antigens are included.

Epitopes from other allergens such as Bet V1, Lol P1, Fel d1 with similar
characteristics will be preferred for inclusion in the molecule or molecule complex
according to the invention.

The invention also concerns a method of treating diseases, especially allergies,
which comprises administering to a subject in need of such treatment a
prophylactically or therapeutically effective amount of a molecule or molecule
complex according to the invention for use as a pharmaceutical, especially as an
agent against allergies.



the follow ng nethod can be applied. Maxisorp 96-wel |
pl ates (Nunc) are coated with the (synthetic) peptide
wo e@resest i ng part of the sequence of the TLR-BCT/EP2007/001722
coating the peptides in theswells, 200 n1 of t he
followi ng solution are added per well:
The vmelessierofat aaiesyler copwplex e may t ket r?éimleseﬂowﬂg conventional

v 1
phanfidbaiital? dciaptable lGefts K, Bafiers Snd. HptiARN, Wingy excipients
and agmiristétdd papenderally iBtrdveraousiyngr remerilly,1 8@. ngframust@dagly and
epti de | ncubation f or hour, at 37 0C, | IIovve by
subefieBerisly Aherconsetirations ef the paaipCller s Desesifle saMeR wil. of
courécé”vaﬂy B@p@ncﬂhg |@06httﬁ€%hﬁ5dﬂn@l ermpRya! fichedinsditalesired and
phage library is then allowed to react with the bound
the npweuo@tm)ﬁnr@ud. ng 100 ml phage suspension and 100 m
4% dry mlk (MPBS), followed by incubation for 45
m nutes with shaking and for 90 m nutes w thout
For differenhipdidations the appmmiam dosés il od cobesgs vagy depémding upon,

ar e shed a as follows. After the 1lst, pa
for HaTIRlE. 4 aaBbuE o TpeBliis, Sonpiey sgg 1B BPe faepde of
appliBatigh S KRN mdrbion] HEWEB& i genaf), éﬁtlsﬂﬁs‘ﬁo%/ results are
after the 3rd panni ngﬁround 20 300 m T-PBS, 2

indicaled o bepsbtaimedt WEh bito b AGCIHRKRRS Jart-Rcyears; but if necessary
repeé’t%ﬁ%aﬁ’%@ém fish &P b&‘dhoﬂ‘ér It"?@tﬂdlcgteg %Iél}at'\fbg{ﬁé"s'erl?eatments

d |ncu at'1 on shaki ng m nutes at
the molmuleenpendeoule c@ublexqokthe ynvertionpmayebe iadnainistened in 2-4

' | ad f.
doses rGHlh B Pivaliar Sinehfes s@ﬂaﬁ%ﬁm&%ﬁ“@éﬁﬂx%@iﬁﬂm g
10 m exponentially growing culture with 0.5 _eluted
1t e A IS @BPIESUT 8 FIOISHS SRMIEX RSaPing.te (g Jguehiion for
use ﬂé%ﬁﬁsr@a&&ﬁgl rﬁ&rﬂéulmlf& Lsé Nn tﬁeokréatmta?fa atopmuax.s of

C overni ght. 2:" doning of selected clones
a||el’91©$ran CL nut ants sel ect ed agai nst TLR-9 for soluble
expressi on Phagem d DNA fromthe phage sel ected

The fp?\raf)mu%g@hlré%b%g annl nra?e,lgé?%sg ésgzclgﬁdo rlpgtdggtﬁ\g ;t)rgsgnt invention for
use ﬁb&&l%ﬂdl%rﬁ’t‘ar‘? @Rjt%s%&me%?boﬁ@iﬁ at a8t bAE adjuvant

vect or D Myc- E. coli
commptyetwdom th@cfpﬂnu\@mm/qW@cpnngs (anwii ffﬁmg@ﬁ) m@jechleagr molecule

com;]'llgﬁe[tt fHle rtsséﬁﬁéﬂdeofhesirﬁ fuhg dfe%ﬁtbhéé Co{i#l’?ﬁﬁlﬁ\ts. As

'g CONSTructsS are tran
exanm;ﬂét s:f(éd;watntsw,ghm)vevent hok beinigr hxpnechttodhesanmegfaﬂlmwmg can be

ited AR SRR Ao 8BRS PR, Wiatves of
lipop&¥accharides, Bacillus Calmette Guerin (BCG), ||posome preparations,
formulations with additional antigens against which the immune system has already
produced a strong immune response, such as for example tetanus toxoid,
Pseudomonas exotoxin, or constituents of influenza viruses, optionally in a liposome
preparation, biological adjuvants such as Granulocyte Macrophage Stimulating
Factor (GM-CSF), interleukin 2 (IL-2) or gamma interferon (IFNy).

Aluminium hydroxide is the most preferred vaccine adjuvant.

Summary of a possible mode of action of the fusion protein according to the
invention:



mediumw th anpicillin, grown overnight at 30 0C, and
i nduced by addi ng Larabi nose to an end concentration
w@b000/09834 Aft er expression at 16 C overni ght, POEEER®0Y/E01722
are harvested by centrifugai4 on and treated with 100
m Na-borate buffer, pH 8.0, at 4 0C overnight for
preparation of periplasmc extracts. 50 m of the
The fusidrnppeteincaceordiagtte therpresemtdinventidr, $an( sedormulated in any of

SA of nt |
the ayguehlk: dckERtapTe Bhaliae s daMaaUaRS sRAS rRsp T Bl Prmulated
as ab&)d&lriw e tahﬂ)ﬁﬂ—'&rﬁj'\:?mdm k3¢ tﬁb'ﬁéﬁo ﬂitéiﬁgaccordm oto the

Mcrotiter plate Maxi sorp), 100 per wel
inventignseteds ﬁb@tfﬁl%aﬂhpeﬂﬁ 1Tnggeamga¢foeﬁ>§t2eormmln¢s,e cewwﬂl actively

nduct i e t5Rep Y pTLE A ERCt AR Brotbitt and by doing

so faeilitates: thebintetactipn 60the TIHRS |bp1ch|sgrportmtdfathe fﬁﬁoniprd&im with the

SA-.PBS, at roo erature overn t Wash: 3x
TLREHIGE 1S £Xprasnsag. WD, (i SASpIaFaLBHME selegay anfioan, Presenting
cells E@N BS, 90 mn at RT, 100 m per well Wsh:3x 200 nl

nd anti body: goat anti nouse*HRP (SI GVA), 1:1000
in 1% BSA-PBS, 90 mn at RT, 100 ml per well Wash: 3x

s el BB RS I8 el BT o e bsgppprocessin
and Ste:qmitatgzn bhthel sa&lbtiddSD cAH)sepltmnse_on ellifttC 40256210 molecules,
comtn S )srleife patien Bt H@pdsiniy VR4 (s atioen presenting

cells tahl@rgangp@éiﬂ@ ﬂTdelJI@&vnmbeCtﬁé?-Wr‘ogﬁﬂnﬂi%GV@ beBbﬂié Th1 memory cells.
asm c extracts are isolated in 1/20 of the

Thesebﬁlhﬂ%n seecifie 1Ayl memenyels A datgh timecgeigl Wi inguce allergen
spemﬁb'lé@ | dStaiRn" Whed éﬁéﬁiﬁ')terflr% rtI agdgﬁ%gérpaﬁﬁesmoe from the

ng of the anti-CD32
naturaBanqrgensameisgntesiobmr@dunaﬂmrax:pneedallbrgemepeleaﬂgls’ cells. These

Tt G sl bR foisbelatolla B ind sl an rfleR © 10c

dominated ardibodytpneductioed as a tenplate to anplify the
regions of the genes coding for the of the

Examples:

The following examples shall explain the present invention in more detail, without,
however, restricting it.

Example 1:

Panning of the human CL - phage library on a TLR-9 peptide e.g. sequence 216-
240 of the mature protein TLR9 (SEQ ID No 3) in amino acid 1 letter code

ANLT ALRVLDVGGN CRRCDHAPNP C
216 220 230 240

3 panning rounds shall be performed according to standard protocols. Briefly,
the following method can be applied. Maxisorp 96-well plates (Nunc) are coated with
the (synthetic) peptide representing part of the sequence of the TLR-9. For coating
the peptides in the wells, 200 pl of the following solution are added per well: 0.1M



light and the heavy chain of the Fab fragnent of

anti body 1V.3 respectively. Upstream PCR pri ners,
wabiociogesi ne fromthe 5 end of the variabl e regi/aP®07/001722

used for this anplificatiompsare derived fromthe

publ i shed sequences  of use vari abl e regi ons

Na-camnatﬁ lawffRs: PHAR. wmwm lowving soneamirationsaf dissolved peptide:
, gﬁ,ﬁ,}.,g%@néq ERSQFEEId@egenerate priners

tures o erent priners are used as
uﬂswdrrmmlrpgrowﬂsmwgﬁm H'EBFS pephdaes are desi gned such

CL the CH1L
3%%@“"5588@ é&#gfmﬁﬂjq @Fep, 0{ he ?SL domai n of
Incuﬂdmnaélfdnbpﬁdurl o 37 P§, fcﬂﬁ%ﬂcbyetﬁldcklﬁg|vﬂmeﬂ°/obd’ry&nllk (M PBS) with

el e CL domain nodified by SM D technolgg
200 He{sefb’i’ﬂhf%d hour af ropm tempetaturgn dharsugiace di ab@haaed@raw is

nen SHESPAEACCNAN o YA BEpiic by AI0Ag 0 BPHRRFSUpensin
and Hbpbél dry nilk gV+RBS) doowebby jrmubatlgn%r 4@ miheteSWith shaking
and {28 iilire v@nght bkl i ripotebiRErpih, OPROURE rage Farticies

are wafshiedrwiayods fdlloG’. Astepthd 1stqamining rdltrrdOdOQeﬂo@w $1F!BS 5x 300
di rect ed nut agenesi s é&; a silent mutation which

1l PES{ At 218 SNCEaTHnG S0uad B 8 200t Pk 1 A0 AL PES: after the
3rd ;%Z\Irrﬁ‘mgderoﬂﬁoe pig' d‘?ﬁ) TPBS eéo'ﬁgb@?I'PB@eEhgﬁh%? bound phage

n VL and changi ng t equence from
partigles\ i\ perforvieg by Fact 200 pbpes)well of 0.1 M glycine, pH 2 2, and

o fOR N FIE SR SRS S iBhony. o

phag %W&Eﬁéﬁw B¢ 4ckitipr Bf 6D 165)2M HE'IS’B%S‘, followed by
e abov

ooy TR Ee coMS sl ay ured YoM winenahialy ofowhe cuitursyith 0.5

ml elUR Bﬁég@)énawﬁbuf)é{ﬂldfgfdrhm Whino®st atag 7 Ul¢|ﬁ&4|ypmfbcted bacteria
respective Wi th appropr| ately design PCR'p

are Blatetd R théE pordiadwiths 1% tglu¢seamnd I1i08a1PQH§| tAf@mCI"m and
o conplete resulting ligation product
mcut%lﬁg%aggg q(?\)r%grr‘@hgs used initially for anplifying the
ori gi nal Ilght chain part of the Fab fragment. For
ression of the nodified Fab fragnent, the genes
Exarﬁé% %g for the heavy and the light chains are
Cloninglufesglestied tlonesrsfthumam Qb matarits selectedagainst YERL® far, soluble
or .together in one expression vector which allows the
exPr"é%?b‘?"ésm on of two independent genes. As an expression

iBSONA! fram Y phagdid1Bted Shrdu tl?é% Ebﬁﬁihg rounds is
swta |'e expression system can be use

isolatedavith @ midieprepx PINA engadingonutated \ngfeglons |s batch-amplified by
PCR and cloned Ncol-Notl into the vector pNOTBAD/Myc-His, which is the E. coli

expression vector pBAD/Myc-His (Invitrogen) with an inserted Notl restriction site to

facilitate cloning. Ligated constructs are transformed into E. coli LMG194 cells
(Invitrogen) with electroporation, and grown at 30 °C on TYE medium with 1%
glucose and ampicillin overnight. Selected clones are inoculated into 200 pl 2xYT
medium with ampicillin, grown overnight at 30 °C, and induced by adding L-
arabinose to an end concentration of 0.1%. After expression at 16 °C overnight, the
cells are harvested by centrifugation and treated with 100 pl Na-borate buffer, pH
8.0, at 4 °C overnight for preparation of periplasmic extracts. 50 pl of the periplasmic
extracts were used in ELISA (see below).



in the nethylotrophic yeast Pichia pastoris will be
shown: The Iight chain part of the nodified PCR
wo e@gness4 i s cl oned EcoRl / Kpnl in the Pichi aP@QEEPIOT/601722
expression vector pPlCZal ph2gA in the correct reading
frame such as to fuse it functi.onally with the
al pha-factor secretion signal sequence provided by the
r h 184 h e@i@é’ tdie Fab
Exaﬂ??%e%%lg}ﬁg%tlﬁ%ﬂnég (?Iﬁﬁpd;?%%ﬁl p aAd.i] apﬁfngst ‘gféﬁ ét]o pr epar e
Selecthd cion;asrars gssayedifer spenifimbingingdodbe d L Rap peptide bydlSA.

CoatfiGe, 7T Bl pIal®; INGRE. RRBSEH L Vi o BB PEE a8, TLR 9
peptidedimhQ. 1 Hmwrb@waémmw grgisiH gt p°Cnserted and
the PCR primers as well. The light chain

ErOVIde g
Was 200,ulAB8assette is then cut out fromthe vector
BIocR’iffléh fqﬁgﬁlpyseﬂ{. % Bglll and BanH, and the ends

are made nt by treat nment W|th Kl enow
Waslhrf.’etg?ﬁihpl BBSDNA pol yner ase The vector cont ai ni ng the

. ain opened by a
Penpé%sﬁﬁl (#ggw"\'/é]t hre \"Il Rﬁrlpi% gI 1, the DNA
50 plimraﬂie-ﬁaswat rogni fem;térentre\wtatmgthtenow fragment of DNA
ﬁ'ol ralgs and the expression cassette coding for the
Was 3@%%‘89 GUEPRS part is inserted. The partial digest of
1st ahhﬁo@;ﬁaéﬁh Al (Dlégéﬁpﬁ 1@06‘%?9?%88)6\-!5380@0%% AORTT 460 i per

heavy chai n genhe Contains a Bglll site. For screening
well of the fi naI construct care has to be taken that this

rg;e% site has renmai ned intact. The fi nal
Wa‘Shons ru@ as one Pnel site which is used for

Ilnear|2|ng the construct prior to transformation into

2nc il RERL S oD BRI ‘S BSA0PRE 9p i a

RT, moephg@twgenorre by honol ogous recorrbl nation. Pichia
8astor| s is transforned with the linearized expression
Washedx 20 Y |ﬁ§ el ectroporation, transforned clones are

DetedforE Brf nWG#DHHW@E&Ha?é/EBb lﬁﬁ@‘i)‘u‘?fef'o HVXPSC@ 4t|.n%0%H202

vector ctonfers resistanc superna ant's’
Stoppingd da) yIEMIEEQ@Aones are screened for expr eSSI on of

Abso&gﬁ eﬁ%agoggyéﬁ n@f ter induction of expression with

3F et Ui ng, e.g. a Fab-specific ELISA can
be used Productl on of the reconbi nant protel nis

cul turing, the transfarne ect ed Pi chi
Clongs gyl e 3"high sianal daplis Tt PTG, ECISAERtS Suibised i a 20-mi
volurh@ &t the'd&né @onditidAY Cad desereRSabéVe. bNhe%dﬁér‘imQQnR‘f extracts are
nmet hanol and purifying the reconbi nant protein

|solatgqtr|5nﬂe{2@@,fgpfhpgltwgm;wnemdem@gmahqvgrargittggged wnth ELISA (as
doscfBUA RSy S8R, 1250, Xom @ 2, 9 onino o the
conmbi nation of the selected T cell epitopes forned by

Exarfc’\S%uf:nﬁFoSl’wing of the anti-CD32 variable domains from HB-217

mMRNA is isolated from the cell line HB-217 (ATCC, antiCD32 antibody IV.3) and is
used to prepare cDNA according to established routine protocols. The cDNA is
further used as a template to amplify the regions of the genes coding for the of the
light and the heavy chain of the Fab fragment of antibody IV.3 respectively.
Upstream PCR primers, which prime from the §' end of the variable regions, used
for this amplification are derived from the published sequences of mouse variable

regions (IMGT, the international ImMunoGeneTics information system®



B ALEIHIG C F D I ooks a follows (SEQ ID No

16) : CQ YPPNANKI REAL QSCRRPNAQRFA SNYCQ YPP
WODBRDYIIGRDNGYQPNYHAVNI  (Seq: B) (Seq. A) ( SeqPCEEPMEY001722

ENVWIVKVMGDDGVLACAI AT KYTWYPKI APKSENW/T

it S ARG P UMl isoah A ent primers are

used}Sa??@;tasﬁl@anﬁ B_riﬁfe‘i'@.@%@n@l?éb?ﬁr iflers apyf l@%g@hb@ stRRA%steYritde from

IS amno aci d sequence, 1n si reverse

the 3t ead of the Gk ardhe Kd Lidemainsoeppedtively. ogr ans ar e
avai l abl e for this purpose, such as e.g. DNAWRKS
(http://nol bio.info.nih. gov/idnawrks/). In order to

Ina ?bﬁhetebhﬂlzéwl}t tetniain gfig_&a en?tbditg/ fh\D.BhiE henmehuoam réplaced by a
r th the gene co or, the heavy, chain. part of .
seleqtﬁiﬁ F‘_kr,“O%\'/fgdr 5&#'9@%%3@'9%%@'1 Jerbikfng atinity to
TLROMiaRE @hicH18d tdeiected h@'&e&?iﬂb&gabsg? QF\ @SQémgIést he3. For this
vect or pPl CzZal phaA. For exanple, Acclll and Spel can
replasementd overlapping PBGRmae. behesedt agcardingr itet $tendaid gyotocols.

tached. ' r~,t he h ' -
Aterfiafiet 7 iERegevE B BBV Ihafined ct 3 uBREN G lbgk restriction
site pan rhﬁreséd)rwhim isle(rilm'englapgattwdfcmrm nIEEhHh séquerdeo ve . which is
... Furthernore, care has .t e taken not tq have a.stop.
artificiglibftigdupst by witeofirgated udipaghess (o aotiehaytaioy which does
not chBAA theanifd atidssduiiencal FoPexakiple, @HESAPYdite d¥h be generated
) provided at the 3' end of the synthetic gene coding
in the bingeregign kefyeen Vigand CL: by ehanging the-seqiiensetfirmi wo
additional restriction sites located at its 3" end is
cloned EcoRl / Kpnl in the Pichia pastoris expression
K Jector pPIECZa prmAT The construct i s (SEENIDbNer@s) with
the restriction enzynes Acclll and Sgg‘z a@f t he .insert
ARACGH A HE TEHA TGTATSATEFC Thi $SERSE Nojeb)
generated as follows: The chosen am no acid sequence"
CQ YPPNANKI REAL QSCRRPNAQRFG SNYCQ YPP
to: YDGRTI | QRDNGYQPNYHAVN | VGY ENVWIVKVMGEDDGVLACAI AT
KYTWNVPKI APKSENVWE | REALAQPQRYC RHYWT PCl |
HRGKPFQLEAVFEAN RTVTPI RMQGGCGSCWAFSGVAATE (SEQ | D NO
K 16) Aogether i tih tthe yehgsenp restri CSSEQ D Ness5)i n
this exanple Acclll at the 5 end and Spel at the 3'
AAAGHICGRAGATEERE R GARIRGTAT QAN GITS i cl (SEGRID Bisl 1H)
comput er program DNAWORKS. I n addition, a stop codon
i s added between the end of the epitope sequence and

the héwlySprlated tBstAPE diRr &mbighlighteldi ih théeaisvegsaquérssss The new
for desitgon' ng the oligonucl eotides are |eft

sequence is introduced in the coding regions by ampli?ying the VL part and the CL
part respectively with appropriately designed PCR primers, cutting the PCR
products with BstAPI, ligating them, and amplifying the complete resulting ligation
product with PCR primers as used initially for amplifying the original light chain part

of the Fab fragment.

For expression of the modified Fab fragment, the genes coding for the heavy and
the light chains are subsequently cloned in appropriate expression vectors, or
together in one expression vector which allows the expression of two independent
genes. As an expression system, bacteria, yeast, animal cells or any other suitable
expression system can be used. For this example here, expression from one vector
in the methylotrophic yeast Pichia pastoris will be shown:



at the proposed standard val ues, and the programis
instructed to avoid the sequences of the restriction

W@ R40e59894 ch are necessary for the cl oni ng andPCT/EP2007/001722
transformati on steps, such?28s Accll|, Spel and Pnel.
Accll1: tccgga Spel: actagt Pnel: gtttaaac DNAWORKS
generates a set of oligonucleotides which are

t/h i
The HICBIFRER o EINAFPOR YRiois SERIEARIRen) n e
Puchlapasmnele@mmmuectoepPi@Z@jahaAan de cobrrent reladirty frame such as

o TP 5SS PR SRty

vectop. 1Si ifnﬂarlf\G@ﬁé ChedATehdieT parC T th&Chab T Avagmer®GigtOcloned in

PlC%ﬁwg ARG &%MWAMTMG@AM“@ ¢loping| precedure,
apprc%bé% Y 3 WTQ%@%BEWWMTEQQ restriction

sites GoHEAGaGeS TAGHEA BATOds Af hatiT COGNGARYIPES alstopSEmidmhas to be

e i ) G SR O TR i s

cassélfe (sStE@nl utNsutXedm8&he vector with restriction enzymes Bglll and BamH|,

and tha g o e\ BRAY A TIRde AT b mEaRI AT enayiamestef DNA

polynhé?a(&l% Egﬁ%&&@%&)@ﬁ@ﬁ:ﬁ&%@%@%%@ﬁgmcﬁéﬁeﬁ ®E Fab is

opengdiNTEPedibdigest MttGrestintonT o BoilbdbesBDNASEQnagde Ngunt by

treat%é%%ﬁ%ﬁ%%%ﬁwmgg%@&%é%n cassette
codingGoAETIHREChanpapCiRAOSARET AUACH AdBRAIgEs Pofithe(HeE=Vyl dhalo vector

is nq@éér@[)g%%%e fgserIeJ heavyACﬁ;rln gene cor'?\alns a ngn site. For

screéﬁ@@é%ymé&m%ﬁé@@ geTiaka s aithilinterhal BEIINGte has
6 TGAGCCAATGCCTCCCTTATGGTCACTACGACGITTTCAC 40
rema(rgantqyt Nbhe& Sinah gonstruct has one Pmel site which is used for linearizing

the W%BTW%WGM&CW&OTS%G%anMon is
33) 18 TTATGCAGGECGI CCAGTAGIGTCTGCAGTATCTTTGAGG 40
advaptggeous fopeflicient dntegration of the expression vector in the host genome

o eI Ay Y oo

expresSioiovedtpr 2135! IEGQKG@G‘A(EBGT TaRSRETBHACIONES GES Istésted Awith the

antib{efe; ZpRRAer TP AR P HSCRTRE EPEISiagPes PSPPI AgNtS of

randély picked clones are screened for expression of the Fab construct after

induction of expression with methanol. For screening, e.g. a Fab-specific ELISA can
be used. Production of the recombinant protein is achieved by culturing the
transformed selected Pichia clone in a larger scale, preferable in shake flasks or in a
fermenter, inducing expression by addition of methanol and purifying the
recombinant protein by a chromatographic method. For these latter steps, routine
protocols are used.

Example 5: Cloning of the Der P11/F1 and Der P2/F2 derived T cell epitopes:
The combination of the selected T cell epitopes formed by sequences
B.A,E,H,G,C,F,D looks a follows (SEQ ID No 16):



23 TGCAAGGTGGGTGCGEGTCTTGTTGEECTTTTTCTGGTGT 40 (SEQ I D
No 39) 24 ACTAGITTATTCAGTAGCAGCCACACCAGAAAAAGCCCAACA
Wd 2¢%ae398D No 40) These 24 ol i gonucl eoti des arBCT/EP2007/001722
di ssol ved, m xed together, J9iled for several mnutes
and then cool ed down to roomter{perature slowy to
t Pﬁ D61 \d d

CQIYRPNANKIRERL) (O%¢ RRENAQREH A& 23 LORONGYOPNYH
a tgyof the two bo ifig prinmers (prinmers d
#g%@' Bhe anneal ed ge{%&{'é‘ﬂanplifi ed, the PCR%FéaEt

VGY iEVUWWETY KMERPSEY DACGAT ATh I IREAIPROPORYCRH

(Accl I d Sp in this exanple and.cloned into th
expr essi %e\‘?ec?']&r as described abt®®: Ghich con{]‘%f%‘s &)

YWT 3CIANROKPOLEAVEEM & 100¢ MydoucddewAreawaaihai n part
of the noditied Fab. Preparation of the final

express$S8A-vERt or contai ni ng bot hSe%ai s,

transformati on of Pichia pastoris, selection of clones

and screening for producing clones is done as o
In ordrystercansirugb avsyntietiereeng eedingdoptivis amine iasid 8gquense, in silico

; : il £ ol o
evert SEARISIRA o G4 5B BB B Rt A0 SoPIHE cse
suchaas e-gCIBRAYMORKSIYhitp//tdibisiinfo.nih govAaimaworks?p. BHBrder to clone
the s%aﬂ%gi?:s SMg ?ngg’}oly tplgl g;g:u olpaers iﬁof‘?gHen\%itP\Aqﬁedgoenn% \clzmoéiplg for the

heav{ NéHdin /gaitviof IRBORAMRWARRY tvid GEStRSHYA )sites ard@BRICRESY which cut
for a nouse Fab fragnment, the structure file

d
neithgngRgz. thisggoding fegian pehHeRi the actorsifiC4alphaddbobeyample, Acclll

d il I :
and $58€ca1B WG Ay Thed SRTEG A S o ateched to
the gehe \adingifovitheheaine chainParhof thedyataby usingeappropriatedy designed

“"first oach.mde" of Sw s I
PCR Rrihéls, PR BRITE Bliacetlyrd Ay B abever Fiithermapre, care has
to bet Uga_keﬁrﬁmdoaidvé_ 8 %]?c_m? ﬂG?Gn cit _th&*e&?cbf?]therscﬁmﬁg?_ Eé%dsfh Yof the heavy
) in e " ic fit" functjon the Sw ss- I ewer
chain PEROBh B FHb: {45 g (5o oW ILBE UrToViteRat dRgn S sl of the
synthitie Zdééﬁet E8HiIRG ¥6r iece PN Aghiit this CERiuBE RRASAREIYWA! ¥dditional
of RR. pdb. ~ Subsequent'|y, the nol ecul ar nmodel s of the

restrictiors sipes deented atdtpdcenddsclened EroRbd KrydnithgsPiegia pastoris

! i i " I . . .
xpresTa et pPIGZabnag B FondhudtdF TheR Gerel vt the gestricton
enzyfesaheclbanid Spel and theinseriCG®ling the epitopes i imsedsdai his insert
. to&g%:é:i dgolg} whi ch point the sequence of VH shoul d be
IS 9eRGHk an d¥hected to the sequence of CH3, and at

whi ch point the sequence of VL should be ended and

connected to the sequence of CH3. For both constructs,
The ghosen amino acid sequence

COIYPPNANKIREAL (QSCRRPNAQRFGISNYCQIYPP YDGRTIIQRDNGYQPNYHAVN
IVGY ENVVVIVKVMGDDGVLACAIAT KYTWNVPKIAPKSENVVVT IREALAQPQRYC

RHYWT PCIIHRGKPFQLEAVFEAN RTVTPIRMQGGCGSCWAFSGVAATE (SEQ ID No
16)

together with the chosen restriction sites, in this example Acclll at the 5' end and
Spel at the 3' end are used as input in the publicly available computer program
DNAWORKS. In addition, a stop codon is added between the end of the epitope
sequence and the Spel site.



point is chosen at which the main chain of the
superi nposed structures and nodel s (see above) shows
w@rooap9s9sml overl ap. For the light chain, it wWesST/EP20T001722

that the sequence up to Al ai0 14 (nunbering from

2BRR. pdb) w Il be used an connected to Pro343

(nunmbering from | OQO. pdb) of the CH3 donmain. The poi nt
The aéramte&f:%mh et yRPPamhews on*’Qie%@ﬁWQ“ﬂ'ﬁéoﬁé&ﬁﬁzfléﬁtﬁes are left

reads as follows (VL part is underlined -7 - -Lvsil
at the preposed- Atapdard.- values,3and timmzmrasnss instructedotad@void the

| Qwi Oi st eg. usin

sequbfiedt i the' Rttt siGs ' WICRRIE P PBERH G “BrcHe " bloning and
transfamationestepsirsucheaspAceltl, 8pecandhPetglon i s changed by

ilent mutation to introduce a unique Xhol site
Accllfctpg% underlined) as follows: KRAPRE (SEQID
SpelNactddgt AAACGECCTCCTCGAGAA (SEQ ID No 42) For |ater

insertion of the allergen epitopes, an Ascl site
Pmek@@&@?@cc) is introduced just before the stop codon of

DNAJSRKS! Iéé}éér%#esohel#%tgdggoq é@&cgg@ﬁ %WR éﬁag{ét §08M6pidS and which

repreiSent hehhmirmdsfcnfrtheldmsureg coding mgmnsxpr essi on vector
pPl CZal phaA (Pichia pastoris expression system
I nvitrogen), an EcoRl site (gaattc) is added to the

For é'xanﬁ.ﬂé {Hdt mnm,vmgs)seaafi 24 df@ahuabbﬁdégsﬁ ﬁéﬁéraftéu thdn which the

3'-end (C-termnus) of the construct. domai n
synthqslcw@netrmpg forihe alargan eritapests genegratediect ed as part
of the construct can be a wi |l dtype human | gG CH3
domai n whi ch can serve as a negative control, or a CH3
1 dadGA THCS AP TA GG aEexAsts by SM D techndJa)g)(SEmle No 17)

| TLR9. In thi
2 R ethedﬁtéF%sl\%@nTS@%emfl i C&téioé; nantarah i SERIS No 18)

I
s AR AT S SRS S8 0 o 10

4 A TRUE GAA T CTiteraefeu e T dder crogy celra creoreEn ¢ e of (SEQ ID No 20)
VL CH3 fusion protein has the foll owi ng am no

SERTARPENL HRAT S GG HEIRCATSTBAD NS 443EQ ID No 21)

6 %%i%ﬁ%@%%ﬂ V&R R No 22

AR R ATHIARRIIEA ARG Tdo  (SEQ ID No 23)
VKGFYPSDI A VEWESNGQPE NNYKTTPPVL DSDGSFFLYS KLTVLGR

8 |ICOMISSTAANTAGGCTGATAGCCGTTATCACGCTGTATGA 40 (SEQ ID No 24)
9 TATCAGCCTAACTACCACGCCGTGRACATCGTCGGCTACG 40 (SEQ ID No 25)

10 TCACAGTAACCACGACATTCTCGTAGCCGACGATGTTCAC 40 (SEQ ID No 26)
11 AGAATGTCGTGGTTACTGTGAAGGTAATGGGCGATGACGG 40 (SEQ ID No 27)
12 AGCTATGGCGCAAGCTAGAACCCCGTCATCGCCCATTACC 40 (SEQ ID No 28)
13 TCTAGCTTGCGCCATAGCTACCAAGTACACTTGGAACGTA 40 (SEQ ID No 29)
14 TTTTCGGCGCAATTTTGGGTACGTTCCAAGTGTACTTGGT 40 (SEQ ID No 30)
15 CCCAAAATTGCGCCGAAAAGTGAAAACGTCGTAGTGACCA 40 (SEQ ID No 31)
16 TGAGCCAATGCCTCCCTTATGGTCACTACGACGTTTTCAC 40 (SEQ ID No 32)
17 AGGGAGGCATTGGCTCAACCTCAAAGATACTGCAGACACT 40 (SEQ ID No 33)
18 TTATGCAGGGCGTCCAGTAGTGTCTGCAGTATCTTTGAGG 40 (SEQ ID No 34)
19 ACTGGACGCCCTGCATAATCCACCGTGGTAAACCCTTTCA 40 (SEQID No 35)



HEALHNHYTQ KSLSLSPGK& Nucl ei ¢ acid sequence of the

VL-CH3 fusion protein (restriction sites are
wanaendsosed), (SEQ I D No 44): qaatt cGACA TTGIGAITZRE2007/001722

CCAGGCTGCA CCCTCTGTAC CTGTGACTCC TGGAGAGTCA GIATCCATCT

CCTGCCAGGIC TAGIAAGAGI CTCCTGCATA CTAATGGCAA CA
20 AR TR AR ARG A CEMF BRI CAOT B AR o 36)

2 R T AR € AR TR R A o O T e 37)

22 @GUERCCCREACHERANECA MEATCEAGABCEATCEEET CA0CGISEQADNo 38)
TGGGACCAAG CTGGAACTGA AACGGGCTCC TCGAGAACCA CAGGTGTACA

23 OCCRASCHCE A RICEEICAT GTAGSTFCIITA TTTGCTCAAGH 0CAGIERARIN0 39)

¢ ISR AT IGCRER oA SRR C, AR RREo 40
CCGACGECTC TTTCTTCCTC TACAGCAAGC TTACCGIGIT GEGECCGECAGG
TGGACCCTGG GGAACGICTT CTCATGCTCC GIGATGCATG AGGCTCTGCA

TheseACaligomclextides @edisseiernuged tagethactoisd Axrgeyegal minutes

and i RISESTnte” ot TR E Sy fo, Pyl 2HRaiing. 1n

subs@fithtpRIOR St];bpledsu’ﬁgﬂalgﬁgmumghmi&hé eﬂgthbrééﬂﬁgr_‘ﬂ)nmer_s (primers
N ryn ro . ) onmgl n. ., e I nt .
#1 ald 4345 b anuiedRd G800 S Aireledoheds iR educt s ibea cisaved with
the d_h%ggg rggtr@;ﬂ&%h %ﬁﬁéﬁ%ﬂh afd “315%22 Itﬁgdéxample) ard %i&ﬂed into
the expaession vertasag aencrrrtgecbabpm wmhcwta@swq@mmsgﬂ the gene
codlr’gbz'f&g thé Sidd t{:ﬁgmegé éerﬁoa‘i'ﬁpd DR, | 9 ér%ﬂord giethe final
nt o y

guence nea connectlon was c¢hange
expressiamt vertoat ¢cmtahmg rtlotbdnbalna utnampfernydtadn soft ePichia pastoris,

seleq B Rt AR S AR AC R TP 6005 48 flopg A Sribad above.

Expré@élomami parificdtont BE tex pe€sBbMaNY peétein RPpeAalmBay following
Pi chi a past ori s expression system Invitrogen), an

stanqgard Rrotocpls. (gaattc) is added to the 5 -end (Nt erninus)
and an Xbal site (tctaga) to the 3" -end (C-term nus)
of the construct. No stop codon is added to this

Examplei€nce and the Xbal site is placed in the correct

Fusidif 3¢ \IY P8 @S ahR DS ahfifodiPRE 4 Yiioh Wit nti-TLR9 CH3
domains (SMIDS)

Al molecular modeling was done  with  Swiss-PdbViewer 3.7
(http://swissmodel.expasy.org/spdbv/)

As a homology model for a mouse Fab fragment, the structure file 2BRR.pdb from
the Protein Data Bank (www.pdb.org) is used, and 10QO.pdb is used as a source for
the structure of a human IgG CH3 domain.

Molecular models of VH and VL of the V.3 antibody are made with the "first
approach mode" of Swissmodel http://swissmodel.expasy.org/SWISS-MODEL.htmi)
using the amino acid sequences of VH and VL respectively.

Using the "magic fit" function of the Swiss-PdbViewer, two copies of the CH3
domain structure from 10QO.pdb are fitted onto the CH1 and the CL domain



for later purification of the protein using
i mobi | i zed netal affinity chromatography. Therefore,

w0 b@7o98%pd et e sequence of the VH CH3 fusion prpPCEEP200A6801722
the follow ng am no acid seguence (VH part is

ol Sl o T

VL regpRERAR dre fifled{ada %%\/SL o Qe BTendY %?N%PRE/

YKTTPPVLDS DGSFFLYSKL TVLGRRWLG NVFSCSVMHE ALHNHYTOKS

For coRgtisfon Gt FabuRe et WG Gt LR it grpiaced by

CH3 glohrefin at & nevéeshi emd&EQNhlEhNSbu‘rﬁthe ﬁ%ﬁéﬁ@@‘&ﬁG’H should be
TTCAGCTTCA GCAGTCTGGA CCTGAGCTGA AGAAGCCTGG AGAGA

endeg andreariert @:mm@mﬁﬂé@ﬁe&momm?wnce of

R A AL . o

pointdechosarcatrwichAhaToaio qmmmmmrmmmodels
T T CATATTT CTGTGCAAGA GGGGACTATG
(see %ﬁ%@i@@& W’ GGGGTC AAGGAACCTC AGTCACCGTC
TCCTCAGCCA AAA CTCGAGA ACCACAGGTG TACACCCTGC

For thadgREShTBGHAR wgmm%@%wmm from

2BRF% %?u%‘d\@@%ﬁ@ R ErbA%4a ﬁ% @%oﬂhe
CG GCTCTTTCIT CCTCTACAGC AAGCTTA
CH3cdem@GoIt@ evptaasomaetivnChetwes rc timeser two s esennesctherefore

AGCCTCT CCCTGICTCC GGGTAAATC
mad@%%%@?&? AGAAGAGGAT CTGAATAGCG
- - -LEARCOATEN FERNAATRrOB4AGAAQSAACBIUDEbaI-| ed cl oni ng pl an
Heavy chain: The VH region of antibody IV.3 is
PCR-anmplified with prinmers 4. 3HupEco and 4. 3HdownXho,

In ord8ttcsHIRRE JUREIRY lof tBe aRstcding & lﬁmals m)@mhctnﬁh@n e sites
SMDenlngj:?egcloneAzslngP nplified with rl@ﬂﬁ

and BNAJ dhe sequspee nedy the, W@éﬁu@rﬁqr&n%’paﬁéﬁ &B‘aﬂﬂ?ﬂ by silent
mutatiBRto "f’rﬂﬂ)d)t%@la urligGe ot &fE §EE§ag NthddifinddSis follows:

K R A P R E (SEQ ID No 41)
AAACGGGCTCCTCGAGAA (SEQ ID No 42)

For later insertion of the allergen epitopes, an Ascl site (ggcgcgcc) is introduced just
before the stop codon of the construct plus an extra base for maintenance of the
reading frame:

ggg cgc gce

Gly Arg Ala

Furthermore, for cloning into the expression vector pPICZalphaA (Pichia pastoris
expression system, Invitrogen), an EcoRI site (gaattc) is added to the 5-end (N-
terminus) and a Kpnl site (ggtacc) to the 3'-end (C-terminus) of the construct.

The CH3 domain to be fused to VH and VL respectively selected as part of the
construct can be a wildtype human IgG CH3 domain which can serve as a negative
control, or a CH3 domain previously engineered by SMID technology and selected



site and
whi ch was

sequence are ligated together via the Xhol
then ligated into pPl CZal phaA (1 nvitrogen),

w@e@viogsesd y di gested with EcoRl and Xbal. The PEBEP100TIOp1722
vector is nanmed pPl CHA23. BBl MER LI ST : 4. 3HUPECO

to bntijagagaat C gg_gg@c gﬁate‘é(gg%&g SEQ ID No 49)

% 289ueRreof @E@? A23, which
blnds'(\%géglf B%Ugﬁ:ﬁg@ yrﬁ&f‘glvé’sacd&%ﬁﬁ% Bl K& Cs&tkAt Hpplication

actgatctag acctttaccc
PCT/552066485§§59d% fusediiQ hath\VH &) VLi ght chain: The VL
region of antibody IV.3 is PCR-anplified with priners
4. 3LupEco and 4. 3LdownXxho, and subsequently di gested
Therafoid) theé ddmplete Ké@bené@"@f tHeé3 VEME RS nfuis e prileit! 19 th ollowing
i s PCR amplified wth i rer s CH3upXhoB and CH3St opKpn
The VL

amlnaﬁeldsiﬂ%@@@sr(v ypan @éﬁtcl@dhwq)h XREQ BhNodbhr .

e e o

vgwgsmaggwmx(ﬁ@@ﬂ D Pﬁsrﬁf@wmaimmqrﬂ@mapt CUEGNVEFSCSVM
agcccgttt ca tccagc t (SEQ I D No 54) CH3UPXHOB

HEA @cha&séé é’@*&?}gt gtacaccctg cc (SEQ I D No 55)
CH3STOPKPN acgt ggt acc tcaggcgcgc cctttacccg gagacaggga
gag (SEQ I D No 56) COMVBI NATION O F THE TWO EXPRESSI ON
Nucl&DASSEiﬂTSSqUHnGBIEof/EtD‘EOND‘-I@-B i fyisiorc hpriotein agrestrictions sites are
[1l,.(pos.1l) and BanH (pos. 2319) from
undeﬁpleeg #QQQS 85‘)4 and the 2319 bp fragnment is
purified via preparative gele el ectrophoresis. The
1916 bp fra ment i s discarded. The vector

gaattest§hyp) T6rgéfied VG BaHGA ar%CQT%T(%F%QH ou%T?TCACTCC
TGGPR%LArdedAed %%%gfc%':fdiag neftrdd Ry ClreSrifcidser t@f'CCTGCATA

e resulting Pichia pastoris expression vector, which
CTAAd'@lquAéS t WAGDIREEET on CABHEITREC orPAGAFAGHEC VL-EBBCCAGTCT
pr n f ote
corfSUER. o SRR | e R IASORAL Sfihgocnon
CAGGITCAGANS CI[AQUAGTGGGINe reRttAACHGY ect TITEALALEA23 A6ERTCAGTA
GAGTG%)A is then linearized before

GGC TGAGGATGTG GGTGTTTTTT ACTGTATGCA ACATCTAGAA
TATCCGCTCA CGTTCGGTGC TGGGACCAAG CTGGAACTGA AACGGGCTCC
TCGAGAACCA CAGGTGTACA CCCTGCCCCC ATCCCGGGAC GAGCTCGGCA
TCGCGCAAGT CAGCCTGACC TGCCTGGTCA AAGGCTTCTA TCCCAGCGAC
ATCGCCGTGG AGTGGGAGAG CAACGGGCAG CCGGAGAACA ACTACARAGAC
CACGCCTCCC GTGCTGGACT CCGACGGCTC TTTCTTCCTC TACAGCAAGC
TTACCGTGTT GGGCCGCAGG TGGACCCTGG GGAACGTCTT CTCATGCTCC
GTGATGCATG AGGCTCTGCA CAACCACTAC ACACAGAAGA GCCTCTCCCT
GTCTCCGGGT AAATGAgggcC gcgccggtac c

For the heavy chain, it was found that the sequence up to Thr123 (numbering from
2BRR.pdb) should be used an connected to Arg344 (numbering from 10Q0O.pdb) of
the CH3 domain. The point of connection between these two sequences therefore
reads as follows (VH part is underlined):

--~Ala121 ~ Lys122 — Thr123 — Arg344 — Glu345 — Pro346 - - -




transformation into Pichia pastoris e.g. with BanH
wWith BssSl, transforned into Pichia pastoris by

wWe@bk@coospor at i on, and positive transformants aPE€I/EP2007/001722
selected with Zeocin. Sever@ clones are screened for
expression of the reconbi nant protein. A clone is then
sel ected for large scale production, and the

in orél'i%rcmm g&dnlﬁg%f%e Btc%drhdcg?(gdgriée'se@s i restrlctlon enzyme sites

or

tal-af rnity ogr ap
and ENAnIimtIOnptrmcmquem;:e mear the goirt ofeoonpeltion was changed by silent
d d by, foll t andar d
ot R RS YhSe8RS o e G

into the vector pPlICHLA23 and expression of the

reconmbi nant fusion protein The sequence. encoding the
A &I & g&n Epi Popes as described in exanpl(8EQ II3No 45)

t he vector pPlICHLA23 as fo
GCCI\%@\Q@%?% 3:@3t ed with Ascl (4174-4182) m'\?‘égﬁé
toits linearization. In this Ascl site, the DNA
sequence encoding the allergen epitopes is inserted.

Furtheroge oiee ieniea dota e expression yeetoe pRIGEalphiad (Pichia pastoris

cor S S8BT i S e kD LI 50

terminus) afghiaf RbalTsite\(ctga] t6Ehe CoenyT(CXeCiids) Tof the d¢asts@uct. No

stop EREAR 18 GAGR NS e OHROST ca 1, (DB g BoRlecedan the correct

readnﬁgg@'ﬁé dois! to fA6€ th&@@Bnstr@ittethé PleXallfis-tag %Yd)\ﬂé!édi Yy the vector
gested vector. The resulting vector is nane

for laberqwtf Eﬁt"e'?eﬁ%\edei)otelpwt,smgalmmah@m nﬁtaloaffn@kglamt@graphy
and purification of the reconbinant fusion protein is
performed as descri bed above for the construct that
Therefgse nthecgomplets sequence of the ViH-Ciia fusiety prateitt hasiithe following
(SLL
aminBA SSTTRER bR R e A SRR CsorarrLs
EVOLSREAFDVEK HEHIMBHL IR ASTRGHGT MEMNARAGASEQKJD KWMAH9)
> GACAT TG GATGACCCAGGC i

R DD S ]
YGYWW@W@SRDELGI AQVSLTCLVK

GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKIL TVLGRRWTLG
NVEFSCSVMHE ALHNHYTQKS LSLSPGKSLE QKLISEEDLN SAVDHHHHHHG&

Nucleic acid sequence of the VH-CH3 fusion protein (restriction sites are

underlined), (SEQ ID No 48):

GAATTCGAGG
AGAGACAGTC
ATGGAATGAA
GGCTGGTTAA
GGGACGGTTT
AGATCAACAA
GGGGACTATG
AGTCACCGTC
CCCCATCCCG

TTCAGCTTCA
AAGATCTCCT
CTGGGTGAAG
ACACCTACAC
GCCTTCTCTT
CCTCAAAAAT
GTTACGACGA
TCCTCAGCCA
GGACGAGCTC

GCAGTCTGGA
GCAAGGCTTC
CAGGCTCCAG
TGGAGAGTCA
CGGAAACCTC
GAGGACATGG
CCCTTTGGAC
ARACTCGAGA
GGCATCGCGC

CCTGAGCTGA
TGGGTATACC
GAAAGGGTTT
ATATATCCTG
TGCCAGCACT
CTACATATTT
TACTGGGGTC
ACCACAGGTG
AAGTCAGCCT

AGAAGCCTGG
TTCACAAACT
AAAGTGGATG
ATGACTTCAA
GCCTATTTGC
CTGTGCAAGA
AAGGAACCTC
TACACCCTGC
GACCTGCCTG



GCAACACTTA CTTGCATTGG TTCCTACAGA GGCCAGGCCA GTCTCCTCAG
CTCCTGATAT ATCGGATGTC CGTCCTTGCC TCAGGAGTCC CAGACAGGTT
WEABTEBOAGT GOGTCAGGAA CTGCTTTCAC ACTGAGCATC ASTAEABITEH1722
AGGCTGAGGA TGTGGGTGTT TTTTA@TGTA TGCAACATCT AGAATATCCG
CACGTTCG GTGCTGGGAC CAAGCTGGAA CTGAAACGEG CT &35Q | D
GTCPfQéG&?)T \TﬁT@ﬂ%ﬁA%&dﬁi\ql\?Cﬁ%ﬁTﬁ&A&é‘G@%

2
SRR B S SRS TR ?i%%”ﬁ?&ﬁ%@%ﬁsg“ o
GCTCHGYIINL DOACTAGPSITVES AR CSEQETIGNEET) CAGEITEGACACT d

o R A AR ok BB R FCR PR TAGE T A
CTACAME DA ECAAEHEMGTIEEIC dAaAEIEECE CPRARTAAGPACGA A FAAAGT G
GATGGGCTGG TTAAACACCT ACACTGGAGA GTCAATATAT CCTGATGACT

AACTIANAGCGACB AGHERBACTS AP ARCEGAAL TCCRCTBCEABTCAETBECTAT
CATC GATCA ACAACCTCAA AAATGAGGAC ATGGCTACAT ATTTCTGIGC
C TATGGTTACG ACGACCCTTT GGACTACTGG GGTCAAGGAA

CCTCAGTCAC CGTCTCCTCA GCCAAAACA (SEQ I D NO 62) Fi nal

xpressj on vector pPl CHCLA23.seq. (SEQ ID No 63)
m—“ﬁ@&éﬂ%ﬂﬂ@—and CD32 bi ndi ng regi ons 6537 bp |
Hea 4ihaaca tccaaagacg aaaggttgaa tgaaaccttt ttgccatccg
acatccacag 61 gtccattctc acacataagt gccaaacgca

The éﬂ*hggg@gggf &ansibady alye3 dgcRgRcamplified withc paimege 4. 3HupEco and
4.3H§§@ﬁﬁh§ggggz§ft§s Bébg t%ﬂg@%??&%ﬂ% ﬁggh!:%aggf@wél"%%aéﬁ@3w0-
enginaered taloree A28y e POR-anplified ositic prigeers tEHaupXlgwA and CH3XBA2

and sgtt)scetq"ﬂe% : &85&% Ftﬁ )%%:oqagl% t)&) t%t t\gl-ltsequence and the CH3
sequence are ligated together via the Xhol site and then ligated into pPICZalphaA
(Invitrogen), which was previously digested with EcoRI and Xbal. The resuiting
vector is named pPICHA23.

PRIMER LIST :
4 .3HUPECO cagagaattc gaggttcagc ttcagcagtc  (SEQ ID No 49)

4 .3HDOWNXHO gatgctcgag ttttggctga ggagacggtg (SEQ ID No 50)

CH3UPXHOA aaaactcgag aaccacaggt gtacaccctg cc (SEQ ID No 51)
CH3XBA2 actgatctag acctttaccc ggagacaggg agag (SEQ ID
No 52)

Light chain:

The VL region of antibody IV.3 is PCR-amplified with primers 4.3LupEco and
4.3LdownXho, and subsequently digested with EcoRIl and Xhol. The CH3 SMID-
engineered clone A23 is PCR-amplified with primers CH3upXhoB and CH3StopKpn
and subsequently digested with Xhol and Kpnl. The VL sequence and the CH3
sequence are ligated together via the Xhol site and then ligated into pPICZalphaA
(Invitrogen), which was previously digested with EcoRl and Kpnl. The resulting
vector is named pPICLA23.

PRIMER LIST :



301 tttccgaatg caacaagctc cgcattacac ccgaacatca
ctccagatga gggctttctg 361 agtgtggggt caaatagttt

W@ 210g109896£Cc aaat ggccca aaactgacag tttaaacgct 4PAT/EP2007/001722
gt cttggaac ctaat atgac aaaagggtga tctcatccaa gat gaact aa

tttggttcg 481 ttgaaatgct aacggccagt tggtcaaaaa
4. 313%?%%? t cca 9R4AgRAGEE6a IrsRESOLESt taccergget £ggfSEQ ID No 53)

ac t L a _aaat aa c _at atgctt ag
4 3 o AR BT Lol e fa s eI N0 59)
CH3WBafiJJJa Racreceaet afbtakhybedgtdaaktatgcatt ?EQ ID No 55)
tctccacatt gtatgcttcc aagattctgg tgggaatact 72
CH3IgARjdMhgc c acgaggtecst tgaggagegrt ccaatbgrrgt gagecegygget gag
at 781 at ataaacag aaggaagctg ccctgtctta
(SEC;%@{% tt tttatcatca ttattagctt841 actttcataa
ttgcgactgg ttccaattga caagcttttg attttaacga cttttaacga

._ Nl .o,._

catcctccge attagctget ccagtcaaca ctacaacaga 102
agat gaaacg gcacaaattc cggctgaagc tgtcatcggt tactcagatt
The lightachinigrassetta is cut gat with Bglilgiposti)anchBambdk gros. 2319) from

PPICE AR R BT AR IS 2 b et o phffisd U mrspaptive oete
electicfihbrésjieafhe g 6 bp Fragmhérst i8odis¢arded aThé oledtercPICHA23 (4219
bp) igagiaiégtae%gevitﬁgﬁgrtngﬁ? %%d the previously purified 2319 bp fragment from

pPICLA23 is inserted. The resulting Pichia pastoris expression vector, which carries
two expression cassettes, one for the VL-CH3 fusion protein and on for the VH-CH3
fusion protein is screened so that both inserts that have same direction of
transcription. The resulting vector pPICHLA23 (6537 bp) is then linearized before
transformation into Pichia pastoris e.g. with BamHI or with BssSlI, transformed into
Pichia pastoris by electroporation, and positive transformants are selected with
Zeocin. Several clones are screened for expression of the recombinant protein. A
clone is then selected for large scale production, and the recombinant fusion protein
is purified by immobilized-metal-affinity chromatography using standard procedures.
All Pichia manipulation, culturing and expression is done by following standard
protocols (Invitrogen).

Insertion of allergen epitopes into the vector pPICHLA23 and expression of the
recombinant fusion protein

The sequence encoding the allergen epitopes as described in example 5 is inserted
into the vector pPICHLA23 as follows:

The vector is digested with Ascl (4174-4182) which leads to its linearization. In this
Ascl site, the DNA sequence encoding the allergen epitopes is inserted. The
sequence encoding the allergen epitopes is amplified with primers EpiTLR1 and
EpiTLR2 in order to attach Ascl sites to both ends of the sequence.



1261 gacagtcaag atctcctgca aggcttctgg gtataccttc
acaaact atg gaatgaactg 1321 ggt gaagcag gctccaggaa
wa@ggghegvana gt ggat gggc tggttaaaca cctacactgg 1BSI/EP2007/001722
agagtcaata tatcctgatg acttcggaggg acggtttgcc ttctcttcgg
. aaacctctgc 1441 cagcactgcc tatttgcaga tcaacaacct
Primerdishaat gag gacatggcta catatttctg 1501 tgcaagaggg
EpiTgRGt at 9ot t pEgREHaEEE LLLOOEGERS tOOENATRRE gaacct cagt
1561 caccgtctcc tcagccaaaa ctcgagaacc acaggtgtac
(SEQalExNbdgddcc catcccggga 1621 tgagctgggc atcgcgcaag

epi PO gocot o BOCoaanE Geaaebbnes GhEGARNARE GRClGcanga
(Schmangq;g)cc 1741 cgtgctggac tccgacggct ctttcttcct

ctacagcaag cttaccgtgt tgggccgcag 1801 gtggaccctg
gggaacgtct tctcatgctc cgtgatgcat gaggctctgc acaaccacta
: geC (o Yo Te[aTa P t: :
The Suhrf PR RORA0RCA0RGED WAhchCHORRALIERRA iitofthe previously
digestexd) acrhdrc aThe aesaltingt veetor giaghamegt apdtiA23kP 13846 bp). Pichia

vansfSFRHE oL rERA P o SRR b i

perfori8iad a@aldieribad abboatfor thet @mstatt thhbhas hotalitopet inserted.
aacctatata gtataggatt ttttttgtca ttttgtttct tctcgtacga

2161 gcttgctcct gatcagccta tctcgcagct gatgaatatc
VL of hAtiBEUFY.399t t t gggaa

amino acid sequence:
DIVMTQAAPS VPVTPGESVS ISCRSSKSLL

HTNGNTYLHW
SRVEAEDVGV

FLORPGQSPQ
LLIYRMSVLA SGVPDRFSGS GSGTAFTLSI FYCMQHLEYP
LTFGAGTKLE LKRA  (SEQ ID No 59)

nucleic acid sequence:

GACATTGTGA
GTCAGTATCC
GCAACACTTA
CTCCTGATAT
CAGTGGCAGT
AGGCTGAGGA

CTCACGTTCG

TGACCCAGGC
ATCTCCTGCA
CTTGCATTGG
ATCGGATGTC
GGGTCAGGAA
TGTGGGTGTT

GTGCTGGGAC

VH of antibody IV.3:

amino acid sequence:

TGCACCCTCT
GGTCTAGTAA
TTCCTACAGA
CGTCCTTGCC
CTGCTTTCAC
TTTTACTGTA

CAAGCTGGAA

GTACCTGTCA
GAGTCTCCTG
GGCCAGGCCA
TCAGGAGTCC
ACTGAGCATC
TGCAACATCT

CTGAAACGGG

CTCCTGGAGA
CATACTAATG
GTCTCCTCAG
CAGACAGGTT
AGTAGAGTGG
AGAATATCCG

CT

(SEQ ID No 60)

EVQLOQSGPE LKKPGETVKI PGKGLKWMGW

LNTYTGESIY

SCKASGYTET NYGMNWVKQA
SSETSASTAY LOINNLKNED

(SEQ ID No 61)

PDDFKGRFEFAF MATYFCARGD

YGYDDPLDYW GQGTSVTVSS AKT

nucleic acid sequence:
GAGGTTCAGC TTCAGCAGTC TGGACCTGAG CTGAAGAAGC CTGGAGAGAC
AGTCAAGATC TCCTGCAAGG CTTCTGGGTA TACCTTCACA AACTATGGAA




2221 aatcattcga gtttgatgtt tttcttggta tttcccactc
ctcttcagag tacagaagat 2281 taagtgagac cttcgtttgt

wQemgarssha cat ccaaaga cgaaaggttg aat gaaacct 2BAIWEP2007/001722
ttttgccatc cgacatccac aggt@gattc tcacacataa gtgccaaacg

CAT 1A TE, SATCCS

TTAA%@%@@@aﬁéﬂc?%@ﬂéﬁc%@EA%@%@Q@Q@b@Gﬂ@bh@@a@@hAﬁﬂﬁﬁﬁﬁﬁtCC

remnGREESEHc

2401 gatacacta

CRCECRICCACERRRE

GG

521 aattccttct attaggctac taacaccatg actttattag
GTTTGet:gvtrct FCETECEBBAC EEFCTSELACY§AGIGECT AT THCCAGATCA

e e L s R o S o

TATGCTaARGIACCAZ CeT TTagaaACrgas Gad GElraaace At gloTChagac
acct aat at g acaaaagcgt gatctcatcc 2761 aagat gaact

CGTCEEGTCRAgGCCAAGPCHaaat g clOBEYEENE 6t ggt caaa aagaaacttc

2821 caaaagtcgg cataccgttt gtcttgtttg gtattgattg
acgaatgctc aaaaataatc 2881 tcattaatgc ttagcgcagt

Final CéXpré$sibh WvettdiC pPICHC | PRBK el ASE
C
Mﬁ@d&@@g@

caaat ggg gaaacacccg ctttttggat gattatgcat tgtctccaca
01 ccaagattct ggtgggaata ctgctgatag

QIDNUB3) citding TLRY and

6537 taacgttc atgatcaaaa tttaactgtt 3061 ctaaccccta

cttgacagca atatataaac agaaggaagc tgccctgtct taaacctttt

3121

agatctaaca tccaaagacg aaaggttgaa tgaaaccttt ttgccatccg acatccacag

61

gtccattctc acacataagt gccaaacgca acaggagggg atacactagc agcagaccgt

121
tgcaaacgca
181
agcccagtta
241
acaccatgac
301
tttccgaatg
361
agtgtggggt
421
gtcttggaac
481
ttgaaatgct
541
cttgtttggt
601
ctctatcgcet
661
ttttggatga
721
gctgatagcc
781

atataaacag

ggacctccac

ttgggcttga

tttattagcc

caacaagctc

caaatagttt

ctaatatgac

aacggccagt

attgattgac

tctgaacccc

ttatgcattg

taacgttcat

aaggaagctg

tcctcettetce

ttggagcteg

tgtctatcct

cgcattacac

catgttcccc

aaaagcgtga

tggtcaaaaa

gaatgctcaa

ggtgcacctg

tctccacatt

gatcaaaatt

ccetgtetta

ctcaacaccce

ctcattccaa

ggcceccectg

ccgaacatca

aaatggccca

tctcatccaa

gaaacttcca

aaataatctc

tgccgaaacg

gtatgcttcc

taactgttct

aacctttttt

acttttgcca

ttccttctat

gcgaggttca

ctccagatga

aaactgacag

gatgaactaa

aaagtcggca

attaatgctt

caaatgggga

aagattctgg

aacccctact

tttatcatca

tcgaaaaacc

taggctacta

tgtttgttta

gggctttctg

tttaaacgct

gtttggtteg

taccgtttgt

agcgcagtct

aacacccgct

tgggaatact

tgacagcaat

ttattagctt



tttttatcat cattattagc ttactttcat aattgcgact ggttccaatt
gacaagcttt 3181 tgattttaac gacttttaac gacaacttga
wQa@garsvana aaacaactaa ttattcgaaa 3241 cgat gagedT/EP2007/001722
tccttcaatt tttactgctg ttttajg cgc agcatcctcc gcattagcetg
3301 ctccagtcaa cactacaaca gaagat gaaa cggcacaaat
841 tccggectgaa getgtcatcg3361 gttactcaga tttagaaggg
actt@abtdLgaigpabt geitgttddrtge calabttiat g ancageagaact34@dacga
901 ataacgggtt attgtttata aatactacta ttgccagcat tgctgctaaa
gaagaagggg 3481 tatctctcga gaaaagagag gct gaagctg
caai& PRty d8atCaIYACHACR A ARFECHRAREI 3BAR IR @’i:ta‘r‘éétttt
961 tgtcactcgt g?aga?tcag tatccatf:c f:gcagg:ct agt aagagt c
ac actta g
o Syt o T S Rar BB e B L s
1021 gt gt ccgt cc ttgect cagg agtcccagac aggttcagtg 3721

agat3RagtH Yot CaA00aaGLEESa bt Caract @Rt gelcagitagt aiagga@gct

10g 92090at gt gg 3781 gtgtttttta ctgtatgcaa catctagaat
atccgctcac gttcggtgct gggaccaagc 3841 tggaactgaa

tttcgptgligactettt¢gagmat e becaagmpripraezt eerageeeicadtid@tgpyat g

1141 3901 agctgggcat cgcgcaagtc agcctgacct gcctggtcaa

tactaé%ggg

tctat
ccagc
ggcagt

ca
a%%ag

é,%%‘gé"ag%g%aafgégctga%g&%c

acaa <ct

acgcc

L0853

1201tgctggactc cgacggctct ttcttcctct acagcaagct taccgtgttg

tgaa 3664 0REGL 9108 1 $Y8EL5Ia0gE- 136G 6hdt ghEH FGtOL@aga

1261

t gat gcat ga ggctctgcac aaccactaca 4141 cgcagaagag
cctctcecctg tctccgggta aagggcgcgec ctgaggtacc tcgagccgcg

gacagtz@ag gegeeigee et t tradaghe tacabigaacaache s gagRgcto
1321aggatctgaa tagcgccgtc

ggtgaagcag gctccaggaa agggtttaaa

1381
agagtcaata
1441
cagcactgcc
1501
tgcaagaggg
1561
caccgtctcc
1621
tgagctgggce
1681
catcgccgtg
1741
cgtgctggac
1801
gtggaccctg
1861
cacgcagaag
1921
agaggatctg
1981
acatgactgt
2041

aatcaagagg

tatcctgatg

tatttgcaga

gactatggtt

tcagccaaaa

atcgcgcaag

gagtgggaga

tcecgacggcet

gggaacgtct

agcctctccece

aatagcgccg

tcctecagttce

atgtcagaat

acttcaaggg

tcaacaacct

acgacgaccce

ctcgagaacc

tcagcctgac

gcaacgggca

ctttcttcct

tctcatgcectc

tgtctcecggyg

tcgaccatca

aagttgggca

gccatttgcec

gtggatggge

acggtttgcc

caaaaatgag

tttggactac

acaggtgtac

ctgcctggtce

gccggagaac

ctacagcaag

cgtgatgcat

taaatctcta

tcatcatcat

cttacgagaa

tgagagatgc

tggttaaaca
ttctcttegg
gacatggcta
tggggtc§ag
accctgceccce
aaaggcttct
aactacaaga
cttaccgtgt
gaggctctgce
gaacaaaaac
cattgagttt
gaccggtctt

aggcttcatt

cctacactgg

aaacctctgce

catatttctg

gaacctcagt

catcccggga

atcccagcga

ccacgcectcee

tgggccgcag

acaaccacta

tcatctcaga

gtagccttag

gctagattct

tttgatactt



4261 gaccatcatc atcatcatca ttgagtttgt agccttagac
atgactgttc ctcagttcaa 4321 gttgggcact tacgagaaga

w@e@ghegisgc tagattctaa tcaagaggat gtcagaat gc 4BSI/EP2007/001722
catttgcctg agagatgcag gcecttegfttt tgatactttt ttatttgtaa

cctatatagt 4441 ataggatttt ttttgtcatt ttgtttcttc
101 tcgtacgagc ttgctcctga tcagcctatc 4501 tcgcagctga

ttttdtgagt atacttatgtggitagagmttt tigggesaa toayt cgagtctdggadagt ttt

21614561 tcttggtatt tcccactcct cttcagagta cagaagatta

agt ga

gacct tcgtttgtgc 4621 ¢

gatccccca cacaccat ag

IR CE R FRECYPI TP CtACHERIEt 1A AAE tiAtoakract F94689922

2221t ct cggactc cgcgcatcgc cgtaccactt caaaacaccc aagcacagca

éa el tcc%‘é\t_%g‘ttat Ee Lol Gt
cgta gaaaagaaaa
228lctcgtttctt tttcttcgtc gaaaaaggca ataaaaattt ttatcacgtt

aatc%t?g:(%g

ALt

taaaggttt

(g%%iggﬁ

colds

gagac

?gagat

taagéB@ictatbit dioht g@aaaddaat tdtcbhdddhagidabghitigt edfabbcet
,341Ca@0tgacctc cattgatatt 4921 taagttaata aacggtcttc
aatttctcaa gtttcagttt catttttctt gttctattac 4981

ttttogret £ tqdere t Grert RIALgEAL teatIaRgadRg GEasgear Wy E2RTELTAL Ct

2401aaggggcggt 5041 gttgacaatt aatcatcggc atagtatatc

ggat $9E85 3

ccaagt

tat aatac acaa

ca acct%Céb??a

c

Cobre

Q%% g%%%tgg?a% Q&gg ac
ca ccgcgcgcga cgtcgccgga

24615161 gcggtcgagt t ct ggaccga ccggctcggg ttctccecggg
ccactit6 W393aPFPACHAGELECagt tattgggectt gattggaget cgctcattcc

2521
aattccttct
2581
tggcgaggtt
2641
cactccagat
2701
caaaactgac
2761
aagatgaact
2821
caaaagtcgg
2881
tcattaatgc
2941
cgcaaatggg
3001
ccaagattct
3061
ctaaccccta
3121
tttttatcat
3181
tgattttaac
3241
cgatgagatt
3301

ctccagtcaa

attaggctac

catgtttgtt

gagggctttc

agtttaaacg

aagtttggtt

cataccgttt

ttagcgcagt

gaaacacccg

ggtgggaata

cttgacagca

cattattagc

gacttttaac

tccttcaatt

cactacaaca

taacaccatg

tatttccgaa

tgagtgtggg

ctgtcttgga

cgttgaaatg

gtcttgtttg

ctctctatcg

ctttttggat

ctgctgatag

atatataaac

ttactttcat

gacaacttga

tttactgctg

gaagatgaaa

actttattag

tgcaacaagc

gtcaaatagt

acctaatatg

ctaacggcca

gtattgattg

cttctgaacc

gattatgcat

cctaacgttc

agaaggaagc

aattgcgact

gaagatcaaa

ttttattcge

cggcacaaat

cctgtctatc

tccgecattac

ttcatgttce

acaaaagcgt

gttggtcaaa

acgaatgctc

ccggtgecacc

tgtctccaca

atgatcaaaa

tgccctgtcet

ggttccaatt

aaacaactaa

agcatcctcc

tccggctgaa

ctggcccccece

acccgaacat

ccaaatggcc

gatctcatcc

aagaaacttce

aaaaataatc

tgtgccgaaa

ttgtatgcectt

tttaactgtt

taaacctttt

gacaagcttt

ttattcgaaa

gcattagctg

gctgtcatcg



5221 gccggtgtgg tccgggacga cgtgaccctg ttcatcagcg
cggtccagga ccaggtggtg 5281 ccggacaaca ccctggcctg

wW@aiogigsyet g cgcggcecct gg acgagctgta cgccgagt gg SBEN/EP2007/001722
t cggaggtcg tgtccacgaa cttcoflggac gcctccgggc cggccat gac

3361 COA0At cgge 5401 gagcagccgt gggggcggga gttcgccctg
cgcgacccgg ccggcaactg cgtgcacttc 5461 gt ggccgagg

gttagiFeagdgategpaacacHtttterrtogyaggetidd egggttiragagceezrgaga
34215521 tccgtccecee ttttectttg tcgatatcat gtaattagtt

at gt cacqct, tacattcacg 5581 ccctcccccc acatccgcetc
A A i Wi ST LR P SV LET
34Blccctatttat ttttttatag ttatgttagt attaagaacg ttatttatat
tatc@c,tt‘éag’-%;ataggga%zg]gctt%5$§cttt3t $§tt€5:95a@cg<%%%tg§cg:t gg@&ﬂ%cac

454, At gtaacatt” atactgaaaa ccttgcttga 1 gaaggttitg
ggacgctcga aggctttaat ttgcaagctg gagaccaaca tgt gagcaaa

cctc&BAtc agycedyecaasRragYPsrRagyE castygicaabBaggyoc gggidgggatce
3go1Ctggcgtttt tccataggct 5881 ccgcccccecct gacgagcatc
acaaaaatc%gacgctcaagt cagaggt ggc gaaacccgac 5941

tectgEtAC AP ARIAGa A AT ot L COLLRE P PASHCT e B9 B e gCt

3661ctcctgttcc 600lgaccctgccg cttaccggat acctgtccgc

ctcaddcbEIReatadGga0RACH O8GRIy BOQL LEAALYGECE g

3721cgctgta t atctga ttc gtgga gtc gitcgcicca agctgqacig
639 ?gg??tgc%iﬂ@@aa € cE‘a?% @ agﬁa&egaaggaewegeﬁ {gad9atatyg

3781ltggyytadet c@tegdaiat getctagaat atccgetcac gttcggtget gggaccaage

3841 tggaactgaa acgggctcct cgagaaccac aggtgtacac cctgccccca tcccgggatg

3901 agctgggcat cgcgcaagtc agcctgacct gecctggtcaa aggcttctat cccagcgaca

3961

tcgccgtgga gtgggagagc aacgggcagce cggagaacaa ctacaagacc acgcctcceceg

4021

tgctggactc cgacggctct ttcttcecctcet acagcaagct taccgtgttg ggccgcaggt

4081 ggaccctggg gaacgtcttc tcatgctccg tgatgcatga ggctctgcac aaccactaca

4141

cgcagaagag cctctccctg tctceccgggta aagggcgcge ctgaggtacce tcgagccgceg

4201

gcggecgeca gctttctaga acaaaaactc atctcagaag aggatctgaa tagcgcegtc

4261

gaccatcatc atcatcatca ttgagtttgt agccttagac atgactgttc ctcagttcaa

4321

gttgggcact tacgagaaga ccggtcttgc tagattctaa tcaagaggat gtcagaatgce

4381

catttgcctg agagatgcag gcttcatttt tgatactttt ttatttgtaa cctatatagt

4441

ataggatttt ttttgtcatt ttgtttcttc tcgtacgagc ttgctcctga tcagcectatc

4501

tcgcagctga tgaatatctt gtggtagggg tttgggaaaa tcattcgagt ttgatgtttt

4561

tcttggtatt tcccactcect cttcagagta cagaagatta agtgagacct tcgtttgtge

4621

ggatccccca cacaccatag cttcaaaatg tttctactcc ttttttactc ttccagattt

4681

tctcggacte cgcecgcatcge cgtaccactt caaaacaccc aagcacagca tactaaattt

4741



6181 gtccaacccg gtaagacacg acttatcgcc actggcagca

gccactggta acaggattag 6241 cagagcgagg tatgtaggcg
wW@r@chgaga gttcttgaag tggtggcecta actacggcta 6BOWEP2007/001722

cactagaagg acagtatttg gtatca2gcgc tctgctgaag ccagttacct

a
LV g A
4801 gt t acgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac
aagada8dc ggggitagac tget cagtograasgnaaaciacaangt teaggdqgtt
aggy attttggtca tgagatc // Final expression vector
pPHLA23EP. seq (SEQ I D No 64) containg TLRO and CD32
tettyfitaEt wgareditbhst taRrEpHitt Bfé csEdlierre Jpsee SEQIRDRNO
4921 16) 7046 bp 1 agatctaaca tccaaagacg aaaggttgaa
205E1: 100001 60,0001 662600 O OLCGA LELG oo
gccasacgea ac% g9 atacactagd“Hgéhbitcgt
4981121 tgcaaacgca ggacct ccac tcctcttctc ctcaacaccc
aactdttit tageca the garraagLaad8laRYSELRIL IR thEGFISE § @R cgqt
5041 L1 00AQCtCY Ctcattccaa ttccttctat taggctacta 241
acaccatgac tttattagcc tgtctatcct ggcccccctg gcgaggttca
gttgacgett giet€arc30¢ Ateptegdat gPariaT@agettacogeat tatmygaac

taaggé%a
aca

5101 CCgaacat ca ctccagatga gggctttctg 361 agtgtggggt

L§e 50 ALe555, 2981 gUgsea

taaaczf??at a(':%gagttgac

5161
gcggtcgagt
5221
gccggtgtgg
5281
ccggacaaca
5341
tcggaggtceg
5401
gagcagccgt
5461
gtggccgagg
5521
tcegteccee
5581
cccecteccccee
5641
ccctatttat
5701
tctttttttt
5761
gaaggttttg
5821
aggccagcaa
5881
ccgceccect
5941
aggactataa

6001

tctggaccga

tccgggacga

ccctggectyg

tgtccacgaa

gggggcggga

agcaggactg

ttttcectttg

acatccgctce

ttttttatag

ctgtacagac

ggacgctcga

aaggccagga

gacgagcatc

agataccagg

ccggctcggg

cgtgaccctg

ggtgtgggtg

cttcecgggac

gttcgccctg

acacgtccga

tcgatatcat

taaccgaaaa

ttatgttagt

gcgtgtacgce

aggctttaat

accgtaaaaa

acaaaaatcg

cgtttcccce

ttctcecggg

ttcatcagcg

cgcggcctgg

gccteccggge

cgcgacccgg

cggcggccca

gtaattagtt

ggaaggagtt

attaagaacg

atgtaacatt

ttgcaagctg

ggccgegttg

acgctcaagt

tggaagctcc

aaact
ccgcgegcga

acttcgtgga

cggtccagga

acgagctgta

cggccatgac

ccggcaactg

cgggtcccag

atgtcacgct

agacaacctg

ttatttatat

atactgaaaa

gagaccaaca

ctggcgtttt

cagaggtggc

ctcgtgeget

aca

451 14.agac0ct

ggacgacttc

ccaggtggtg

cgccgagtygg

cgagatcggce

cgtgcacttc

gcctecggaga

tacattcacg

aagtctaggt

ttcaaatttt

ccttgcttga

tgtgagcaaa

tccataggct

gaaacccgac

ctcectgttec



gt cttggaac ctaatatgac aaaagcgtga tctcatccaa gatgaactaa

gtttggttcg 481 ttgaaatgct aacggccagt tggtcaaaaa
wQa@ao9d9eL£a aaagtcggca taccgtttgt 541ctt gttt ggeCI/EP2007/001722

attgattgac gaatgctcaa aaatad3 ctc attaatgctt agcgcagtct

sace e A A AL B et LT TGyl GRPTaT D Car

6061t ctccacatt gtatgcttcc aagattctgg tgggaatact 721
tcaatdet BALAGES: da8Cack 68 130 QRAB e bBAGLILLL L BaLEELS act
c121 [ 9acagcaat 781 at at aaacag aaggaagctg ccctgtctta
aacctttttt tttatcatca ttattagctt 841 actttcataa
tgtggacgeyactgerdtt c crmctgrrcoasiysuttttg attddtaacgatedtcdttgacga
6181 901 caacttgaga agat caaaaa acaactaatt attcgaaacg
atgagatttc cttcaatttt 961 tactgctgtt ttattcgcag
GtocRASE R (E0E REP AR ORI ECATIORIER BT ReAaE AT AOPE R
6241 ggat gaaacg gcacaaattc cggctgaagc tgtcatcggt tactcagatt
caga&c@g@@gﬁgggag%gg lgttg]i:tcg&%tag%@tcgggﬁgt E%&%g‘a@{; tatzggc%%cta
6301cagcacaaat aacgggttat tgtttataaa 1141 tactactatt
gccagcattg ctgctaaaga agaaggggta tctctcgaga aaagagaggc
cactdg2849 tagaaguttgaagtiat cgaggt t ctgageddoc aga tgtct ggagchaag
6361 Jagct gaaga agcctggaga 1261 gacagtcaag atctcctgca
aggcttct gt ataccttc acaaactatg gaatgaactg 1321
agtt%gg‘gﬁ‘éat@&g%tﬁf? c%cé‘ﬁﬁ‘é?a&g@‘b‘ictgf%\%gg @?Wgﬁ‘@brggthf%\%aca

6421 cct acactgg 1381
caagcagcag attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac
6481

tttce

ggggtctgac gctcagtgga acgaaaactc acgttaaggg attttggtca tgagatc
//

Final expression vector pHL A23EP.seq (SEQ ID No 64)_containg TLR9 and CD32 binding regions
and epitope sequence (see SEQ ID No 16)

7046 bp
1

agatctaaca
61
gtccattctc
121
tgcaaacgca
181
agcccagtta
241
acaccatgac
301
tttccgaatg
361
agtgtggggt
421
gtcttggaac
481
ttgaaatgct
541

tccaaagacg

acacataagt

ggacctccac

ttgggcttga

tttattagcc

caacaagctc

caaatagttt

ctaatatgac

aacggccagt

aaaggttgaa

gccaaacgca

tcctettctce

ttggagctcg

tgtctatcct

cgcattacac

catgttcccc

aaaagcgtga

tggtcaaaaa

tgaaaccttt

acaggagggg

ctcaacaccc

ctcattccaa

ggcccccctg

ccgaacatca

aaatggccca

tctcatccaa

gaaacttcca

ttgccatccg

atacactagc

acttttgcca

ttccttcetat

gcgaggttca

ctccagatga

aaactgacag

gatgaactaa

aaagtcggca

acatccacag

agcagaccgt

tcgaaaaacc

taggctacta

tgtttgttta

gggctttctg

tttaaacgct

gtttggttcg

taccgtttgt



agagt caata tatcctgatg acttcaaggg acggtttgcc ttctcttcgg

aaacctctgc 1441 cagcactgcc tatttgcaga tcaacaacct

wea@damoghg gacatggcta catatttctg 1501 t gcaagaRggEP2007/001722
gactatggtt acgacgaccc tttgo#etac tggggtcaag gaacct cagt
agccaaaa C

t { gt
R

61
okl

Caes

gcccc

ctcc t

601t cagcctgac ctgecctggtc aaaggcttct atcccagcga 1681

ctct #3560 GCHEh QR0 HHGRGe-19CARLYIND 49888 aReEGGAA0A
ccacgcctcc 1741 cgtgctggac tccgacggct ctttcttcct
ctacagcaag cttaccgtgt tgggccgcag 1801gt ggaccctg

ttttgpggeacyecgcatty cattgctcattgbgaiogtat grapgetitiggtomabedact a

661

721 1861 cacgcagaag agcctctccc tgtctccggg taaatctcta

aacaaaaac tcatctcaga 1921 agaggat ct
setoftagat CAPCR" 1oA I eR ;

78l acat gact gt tcctcagttc aagttgggca cttacgagaa gaccggtctt

RaCattigh

aat a

HT gtugetitta

CC

gg Q§g aat

atat B89l 294 AALEAAIAIL AL Bl G20k HCLAL L GGG et

841

t gagagatgc aggcttcatt tttgatactt 2101 ttttatttg
aacctatata gtataggatt ttttttgtca ttttgtttct tctcgtacga

actttzhbda goigtgaoitgot t igabheagec taadet t OGC agottagedagadt tatagcga
901ttt ggtagg ggtttgggaa 2221 aatcattcga gtttgatgtt
tttcttggta tttcccactc ctcttcagag tacagaagat 2281

caacttgagt FHGACA AR CYPPEHTA e AbHTAtasy REdAdRRE Ry St EgaAETgt t g

961 aat gaaacct 2341
tactgctgtt ttattcgcag catcctccge

1021
agatgaaacg
1081
tttcgatgtt
1141
tactactatt
1201
tgaagctgaa
1261
gacagtcaag
1321
ggtgaagcag
1381
agagtcaata
1441
cagcactgcc
1501
tgcaagaggg
1561
caccgtctcc
1621
tgagctgggce
1681
catcgccgtg
1741
cgtgctggac
1801

gcacaaattc

gctgttttgce

gccagcattg

ttcgaggtte

atctcctgea

gctccaggaa

tatcctgatg

tatttgcaga

gactatggtt

tcagccaaaa

atcgcgcaag

gagtgggaga

tccgacgget

cggctgaagc

cattttccaa

ctgctaaaga

agcttcagca

aggcttctgg

agggtttaaa

acttcaaggg

tcaacaacct

acgacgaccc

ctcgagaacc

tcagcctgac

gcaacgggca

ctttcttcct

attagctgct

tgtcatcggt

cagcacaaat

agaaggggta

gtctggacct

gtataccttc

gtggatgggc

acggtttgcc

caaaaatgag

tttggactac

acaggtgtac

ctgcectggte

gccggagaac

ctacagcaag

ccagtcaaca

tactcagatt

aacgggttat

tctctcgaga

gagctgaaga

acaaactatg

tggttaaaca

ttctcttcgg

gacatggcta

tggggtcaag

accctgecece

aaaggcttct

aactacaaga

cttaccgtgt

ctacaacaga

tagaagggga

tgtttataaa

aaagagaggc

agcctggaga

gaatgaactg

cctacactgg

aaacctctgc

catatttctg

gaacctcagt

catccecggga

atcccagcga

ccacgcctcce

tgggeccgcecag



ttttgccatc cgacatccac aggtccattc tcacacataa gtgccaaacg
caacaggagg 2401 ggatacacta gcagcagacc gttgcaaacg
WGe aggaesys£c actcctcttc tcctcaacac 2461 ccactt t PG/EP2007/001722

cat cgaaaaa ccagcccagt tattgggctt gattggagct cgctcattcc
. ;g% aattcettct attaggctac taac ccat%tactttatta? .
IEITETGT AP L GgCCERET 5P I HTEGaF T t ey Pty o2
186ltatttccgaa tgcaacaagc tccgcattac acccgaacat 2641
cacgbRfh§ CRGEE1GRIOGRLLE &b 0aLELOGY GiLaaRlATt ddgalg tcc
1921ccaaatggcc 2701 caaaactgac agtttaaacg ctgtcttgga

acct aat at g acaaaagcgt gatctcatcc 2761 aagat gaact
agagaegty tagghycrgtt ig@aatay cet et ggord citttggyicaaatamgasarct t C
19812821 caaaagtcgg cataccgttt gtcttgtttg gtattgattg

acgaat gctc aaaaataatc 2881 tcattaatgc ttagcgcagt
acat L HEET T A ALRE e CTJrGEae PHrgetY e  Toattet
2041cgcaaat ggg gaaacacccg ctttttggat gattatgcat tgtctccaca

t t g c

e ot C gl Cana L har e BT er s SR

cttgacagca at at at aaac agaaggaagc tgccctgtct taaacctttt
tett 32t tdadctt Atatat gtmab @it ago tt t @cdat t calgtaadtt gegachcga

216100t tccaatt gacaagcttt 3181 tgattttaac gacttttaac
acaacttga gaagat caaa aaacaactaa ttattcgaaa 3241

gc'ct%‘btﬁflja‘{féff‘gctcéét’i%ﬁ&‘f"’lgcttt THOPTAG t14OaETeETEFEAR Lt cc

2221gcattagctg 3301
aatcattcga gtttgatgtt tttcttggta

2281
taagtgagac
2341
ttttgccatc
2401
ggatacacta
2461
ccacttttgc
2521
aattccttct
2581
tggcgaggtt
2641
cactccagat
2701
caaaactgac
2761
aagatgaact
2821
caaaagtcgg
2881
tcattaatgc
2941
cgcaaatggg
3001
ccaagattct

3061

cttcgtttgt

cgacatccac

gcagcagacc

catcgaaaaa

attaggctac

catgtttgtt

gagggctttc

agtttaaacg

aagtttggtt

cataccgttt

ttagcgcagt

gaaacacccg

ggtgggaata

gcagatccaa

aggtccattc

gttgcaaacg

ccagcccagt

taacaccatg

tatttccgaa

tgagtgtggg

ctgtcttgga

cgttgaaatg

gtcttgtttg

ctctctatcg

ctttttggat

ctgctgatag

tttcccactce

catccaaaga

tcacacataa

caggacctcc

tattgggctt

actttattag

tgcaacaagc

gtcaaatagt

acctaatatg

ctaacggcca

gtattgattg

cttctgaacc

gattatgcat

cctaacgttc

ctcttcagag

cgaaaggttg

gtgccaaacg

actcctcttc

gattggagct

cctgtctatc

tccgecattac

ttcatgttcc

acaaaagcgt

gttggtcaaa

acgaatgctc

ccggtgcacc

tgtctccaca

atgatcaaaa

tacagaagat

aatgaaacct

caacaggagg

tcctcaacac

cgctecattece

ctggcccccc

acccgaacat

ccaaatggcc

gatctcatcc

aagaaacttc

aaaaataatc

tgtgccgaaa

ttgtatgctt

tttaactgtt



ctccagtcaa cactacaaca gaagat gaaa cggcacaaat tccggctgaa
gctgtcatcg 3361 gttactcaga tttagaaggg gatttcgatg
WO t@cgasd t gccattttcc aacagcacaa 3421 at aacggeCT/EP2007/001722
attgtttata aatactacta ttgcosggcat tgctgctaaa gaagaagggg
3481 tatctctcga aagaga ct gaagct attcgaca
ctaaqtils BLEt R e S R T A e PG B
3121 ggagagt cag tatccatctc ctgcaggtct agtaagagtc 3601
ttttila@Ch @At 84 thgdliddetaaaCidrgtife §dideidGCha@fkadgaggcca
3181 ggccagtctc 3661 ctcagctcct gatatatcgg atgtccgtcc
ttgcctcagg agtcccagac aggttcagtg 3721 gcagtgggtc
tgattgggaaciegtitthbc apaet g ggceHagaytarg aapcggaiggct tgaggadagt gg
32413781 gtgtttttta ctgtatgcaa catctagaat atccgctcac
ttcggt gct accaagc 3841 tggaactgaa acgggctcct
ot AR AR A DG T ACHE BT GCELEeR 1HRe GO G008t

3301 agct gggcat cgcgcaagt ¢ agcct gacct gcct ggt caa aggcttct at

ttt

ctccaﬁﬁ@@g QQ@Q?ca:égg ]gatagggd-‘agta g&j?gcggg&ga

cggagaacaa ctacaagacc acgcctcccg
cgacggctct ttcttcctct acagcaagct taccgtgttg ggccgcaggt

3361

0gg
4077°F0ct foact e

gttadt@8da gaeccligggyaganopitot tigyct gattgctongtt gat geatggacaa
3421 0gct ct gcac aaccactaca 4141 cgcagaagag cctctccctg

tct

steaqegEba e

3481 aat gcgcaga
tatctctcga gaaaagagag gctgaagctg aattcgacat

3541
cctctgtacc
3601
tcctgcatac
3661
ctcagctcct
3721
gcagtgggtc
3781
gtgtttttta
3841
tggaactgaa
3901
agctgggcat
3961
tcgeccgtgga
4021
tgctggactc
4081
ggaccctggg
4141
cgcagaagag
4201
cgccaaacgc
4261
gattcggcat
4321

tgtcactcct

taatggcaac

gatatatcgg

aggaactgct

ctgtatgcaa

acgggctcct

cgcgcaagtce

gtgggagagc

cgacggctct

gaacgtcttc

cctctcectg

gaacaagatc

atccaactac

ggagagtcag

acttacttgc

atgtccgtce

ttcacactga

catctagaat

cgagaaccac

agcctgacct

aacgggcagc

ttcttectcet

tcatgctecg

tctcegggta

agagaggctt

tgccagatct

tatccatctc

attggttcct

ttgcctcagg

gcatcagtag

atccgctcac

aggtgtacac

gcctggtcaa

cggagaacaa

acagcaagct

tgatgcatga

aagggcgcgce

tgcaatcttg

acccccecata

tgtgatgacc

ctgcaggtct

acagaggcca

agtcccagac

agtggaggct

gttcggtgct

cctgccccca

aggcttctat

ctacaagacc

taccgtgttg

ggctctgcac

ctccggatge

caggaggccc

cgatgggcgt

ta aagggcgcgc ctccggatgc caaatttacc 4201
gttghacRagatT tagFagaRtt tHtaattad §3rEgga¥hcecce

caggctgcac

agtaagagtc

ggccagtctc

aggttcagtg

gaggatgtgg

gggaccaagc

tccecgggatg

cccagcgaca

acgcctcccg

ggccgcaggt

aaccactaca

caaatttacc

aatgcgcaga

acaatcatac



4261 gattcggcat atccaactac tgccagatct accccccata
cgat gggcgt acaat catac 432lagcgt gataa cggct atcag

W@ eiaaes9acc acgccgt gaa catcgtcggc tacgagaat g 4BSI/EP2007/001722

tcgtggttac tgtgaaggta atgggtigatg acggggttct agcttgcegece
atagctacca 4441
agcgtga

a

gaaaa

ga aa

cg

cactt

t
iggctatcagﬁﬁ;%gaégfc§t%

ac

90

accc. aaaa
501" ghtag

4381 ggct caacct caaagat act gcagacacta ctggacgccc tgcataatcc

s

tcgt febdc aGeg Ot 8 RGEEI A CaARY 6L ARIIEAY gL 6HARGEcca

4441

taacaggacg gtaacgccaa 4621 ttcgtatgca aggtgggtgc

gggtcttgtt gggectttttc tggtgtggct gctactgaat 4681

agta@EY YT grgcet dcgagiratticicgepee gty eyyUtgeagtgidecetiamgaa

4501 CAaaaact ca 4741 tctcagaaga ggatctgaat agcgccgtcg

accatcatca tcatcatcat tgagtt

999299GaEt GPFERPArFERfIPedat t

tgta
)

4801

cctta

T acFagaaFal Icygrett get

aca

4561 4861 agattctaat caagaggatg tcagaatgcc atttgcctga
accgéﬁag§$QHE@gﬁkﬂEggC@Hﬁ%&%%caégggktgegéﬂetE&Jéﬁggéﬁd:gg%§§§%caa

Ctatatagta taggattt

fttgtcattt tgtttcttct
lcgtacgaget tgctcctgat cagcctatct cgcagcetgat gaatatcttg

ttcgtaggtaguggtadsad lodatgggraagdgct atttegagdtigtygett gttddtigaat
segiCttggtattt cccactcctc ttcagagtac 5101 agaagattaa

gt gagacctt cgttt

g gatcccccac acaccatagc ttcaaaat gt

gt gc
aagg??f@ictﬁ?é?%ﬁﬁFEEtCQQ9?f?%%€tE&gcféfﬁﬁfaFE%HCté?%ﬁ;ga%?%ﬁftca
4741 gcgcat cgcc gtaccacttc

tctcagaaga ggatctgaat agcgccgtcg accatcatca tcatcatcat tgagtttgta

4801
gccttagaca
4861
agattctaat
4921
gatacttttt
4981
cgtacgagct
5041
ttgggaaaat
5101
agaagattaa
5161
ttctactcct
5221
aaaacaccca
5281
tacccgtact
5341
aaaaaggcaa
5401
tttctctttce
5461
tttcagtttc
5521
aagcatagca
5581

tgactgttcc

caagaggatg

tatttgtaac

tgctcctgat

cattcgagtt

gtgagacctt

tttttactct

agcacagcat

aaaggtttgg

taaaaatttt

agtgacctcc

atttttcttg

atctaatcta

tcagttcaag

tcagaatgcc

ctatatagta

cagcctatct

tgatgttttt

cgtttgtgcg

tccagatttt

actaaatttt

aaaagaaaaa

tatcacgttt

attgatattt

ttctattaca

aggggcggtg

ttgggcactt

atttgcctga

taggattttt

cgcagctgat

cttggtattt

gatcccccac

ctcggactcc

ccctctttct

agagaccgcc

ctttttcttg

aagttaataa

acttttttta

ttgacaatta

acgagaagac

gagatgcagg

tttgtcattt

gaatatcttg

cccactcecctce

acaccatagc

gcgcatcgcecce

tcctctaggg

tcgtttettt

aaattttttt

acggtcttca

cttcttgtte

atcatcggca

cggtcttgct
cttcattttt
tgtttcttect
tggtaggggt
ttcagagtac
ttcaaaatgt
gtaccacttc
tgtcgttaat
ttcttegtceg
ttttagtttt
atttctcaag
attagaaaga

tagtatatcg



5221 aaaacaccca agcacagcat actaaatttt ccctctttct
tcctctaggg tgtcgttaat 5281 tacccgtact aaaggtttgg

wW@2@dnemana agagaccgcc tcgtttcttt ttcttcgtcg SBEWEP2007/001722
aaaaaggcaa taaaaatttt tatcadttt ctttttcttg aaattttttt
2401 tttctet

gteriEs”

ttttagttit
scstigipid darar s

ac

a

ttc agtgac
(ISP ey
Séd4l atttttcttg ttctattaca acttttttta cttcttgttc attagaaaga

ctc

at t gat

attt

5A8T 11 Tcagete e

cggt R2édc RBIERARHE YtabELRALCER3gHIYCHY P ctdPacart bagqt

5701

at cat cggca tagtatatcg 5581gcat agt ata atacgacaag

gt gaggaact aaaccat ggc caagttgacc agtgccgttc 5641

tetcasggyy st £ etk 99ge gRYOYEs cgt CHUCYHY CYYNLEERY ttacggEaicgac

5761 CQggct cgggt 5701 tctcccggga cttcgtggag gacgacttcg

ccggtgtggt cc
oat b Hgb A
5821 5821 gcggcctgga cgagct gt ac gccgagt ggt cggaggt cgt

gogg e 66ACYAHE: kb€ CHIYAGT; g2 88266 &RIGULR GALL ggg«%ﬁacg

5881

gt

;éggéccté?

SAXHE CTgEEHE"

5761 tcatca

%fgggb%cgt gc

gagat cggcg agcagccgt g ggggcgggag ttcgcecctgce
gcgacccggc cggcaact gc gtgcacttcg tggccgagga gcaggact ga

cctcz@ogt aget: 9300 lgagg Cgurgcas-aggod tac ey I eTHIC gyamrattgc
5941 CCOtcccect tttcecctttgt cgatatcatg 6061 taattagtta

tgtcac%ctt acattcacgc
i
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600ltttttatagt tatgttagta
ggcggeccac gggtcccagg cctcggagat ccgtccccect tttectttgt cgatatcatg

6061
taattagtta
6121
gaaggagtta
6181
ttaagaacgt
6241
tgtaacatta
6301
tgcaagctgg
6361
gccgegttge
6421
cgctcaagtc
6481
ggaagctccc
6541
tttctcectt
6601
gtgtaggtcg
6661
tgcgccttat
6721
ctggcagcag
6781
ttcttgaagt
6841

tgtcacgctt

gacaacctga

tatttatatt

tactgaaaac

agaccaacat

tggcgttttt
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ggcgetttct

gctgggctgt
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caggattagc

ctacggctac

cctccceccca catccg
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cctcceccca

cctatttatt

ctttttttte

aaggttttgg

ggccagcaaa

cgcccccectg

ggactataaa

accctgccge

caatgctcac

gtgcacgaac

tccaacccgg

agagcgaggt

actagaagga

catccgctct

tttttatagt

tgtacagacg

gacgctcgaa

aggccaggaa

acgagcatca

gataccaggc

ttaccggata

gctgtaggta

ccceegttca

taagacacga

atgtaggcgg

cagtatttgg

tct aacc
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aaccgaaaag

tatgttagta

cgtgtacgca

ggctttaatt

ccgtaaaaag

caaaaatcga

gtttcccect

cctgtccgece

tctcagttcg

gccecgaccge

cttatcgcca

tgctacagag

tatctgcgct

aaaag



6181 ttaagaacgt tatttatatt tcaaattttt cttttttttc

t gtacagacg cgtgtacgca 6241 tgtaacatta tactgaaaac
w@tdaogovogag aaggttttgg gacgctcgaa ggctttaatt GBOWI/EP2007/001722

tgcaagctgg agaccaacat gtgag&aaa ggccagcaaa aggccaggaa
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6901 agaggt ggcg aaacccgaca ggact at aaa gataccaggc gtttccccct
accg%%@a 03805t € € Cc e € 9L 9GECE L5 ch §&dH T $1GY cGELCEALGAEgga
6961ttaccggata cctgtccgecc 6541 tttctceccctt cgggaagcegt
ggcgctttct caatgctcac gctgtaggta tctcagttcg 6601
tctcgigghagRccyt gkt gutte catercgcipygdagy gigpgbegaacg@ectyl t ca
7021 9cccgaccgc 6661 tgcgccttat ccggtaacta tcgtcttgag
tccaacccgg taagacacga cttatcgcca 6721 ctggcagcag
cottaag9get gyt add A g%t agc agagcgaggt at gt aggcgg t gct acagag
// 6781 ttcttgaagt ggtggcctaa ctacggctac actagaagga
cagtatttgg tatctgcgct 6841ctgctgaagc cagttacctt
cggaaaaaga gttggtagct cttgatccgg caaacaaacc 6901
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CD32gdtayRilacg ct cagt ggaa cgaaaactca 7021 cgttaaggga
t cat atc // Al tenperatures are in degrees
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| om ng abbrevi ations are used:
Der P1 = Dermatophagoides pteronissyus major allergen 1

Der P2 = Dermatophagoides pteronissyus major allergen 2
Der F1 = Dermatophagoides farinae major allergen 1



CD32 = FcgRIl TLRO = Toll like receptor 9 Der P 1 =
Der mat ophagoi des pteroni ssyus major allergen 1 Der P2
we200e09mBophagoi des pteroni ssyus najor al |l er gePCREEEN7/601722

1 = Dermat ophagoi des fari na® maj or all ergen
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17:555-561 .Clains: 1. A nolecule or nolecule conplex
capabl e of binding to TLRO and to CD32 conpri sing at

| east one epitope of at |east one antigen. 2. A

nol ecul e or nol ecul e conpl ex according to claim1
characterized in that the epitope is a T cell epitope
3. A nol ecule or nol ecul e conpl ex according to any one
of clainms 1 or 2




characterized in that the epitope is derived from an
allergen. 4 . A nolecule or nolecule conplex according
wo o00anysssne of clains 1 to 3 characterized i n POEHEPAEDTN001722
| east one epitope is non-co¥alently linked to the
Clai [ecul e. 5. A nolecule or nolecul e conpl ex according
0 any one of clains 1 to 4 characterized in that at
| east one epitope is non-covalently linked to the TLR9

and/ or 2 binding region. 6. A nolecule or_mole
c OB CU o5 mPlagulk, COMBIY 5apable 2R BRARG Lo FLRRcANG fo CD32
' LR9 and/or CD32
comdbri%ﬁgf %geg‘égﬂ%%‘@ ez?}itél‘ﬂgggf} c?rﬁet ée'k'}idbc;l:ll on and/or |igand
interaction. 7. A nolecule or nolecul e conplex

2. akoisleddetdt MBlecolR cOmpld@hBBordingOtodelafifaf BRbRIct&¥ed in that
in that the epitope is produced fromat |east one

the epitepe |is aJi ealleritoMeai ni ng- DNA-stretch of an antigen or
a synthetic peptide 8. A nolecule or nolecul e conpl ex

accor dj ng to any one of clainms 1 to 7 characterjized in
3.t HhtMelgeUle,pF eF'ées‘(é‘P"QE{eé(daF‘FQfﬁith@ @yupne ffselatmsgl or 2

charé’éteﬁiécﬂrﬁﬁﬁ?tﬁe”e;ﬁ r c{é%wawoﬁﬁ an a‘flle}%%rng' c asthrm

lergic rhiniti's ergic conjunctivitis.
nDIecuIe or nol ecul e conpl ex according to any one of

o F8 ek o AU id il S8k Bl 1 o
characterizehin thatlaf least dre epmﬁﬂﬂis romcovaderitly lirked tthe folecule.

nol ecul e or nol ecul e conpl ex according to any one of
clains 1 to 9, characterized in that it conprises at

5. Ieasho@aaleaaflrh@l@vfu@r cé‘rﬂPlékabbé’&dﬁfg {d %@geaﬁéftﬁfsmms 1to 4
A nol ecul e or npol ecul e conpl ex "accor to claim

Cha@@e"@fbﬁlaaha? |a£éaa$tnonﬁa@pltqp@ esnnpw@yalﬂntlwlmnto dhe TLRO
and/&ﬁ?b‘é?tduﬂﬁnb'@uSRf is 1gG IgM IgE IgAor IgD 12. A

ecul e or ecul e conpl ex according to any one of
claims 1 to 11, characterized in that it is of human

6. OIp BRI Y I oy g s Pt 5h o it a

leastchree apitope stinked ttbathei TLRS arid/oruCD32 bindigy tégiomuia ftibody
uct u A nol ecul e or nol ecul e conpl ex

'“ter%glf’é‘relﬂ#a’ '{Q?ngdpt%ﬁ%tl%} claims 1 to 13, characterized

inthat it is of canel or partly canmel structure. 15.
A nol ecul e or nol ecul e conpl ex according to any one of
7. Acglestlla ero molecwracamplex asaonding Hatany enanmfi cleimat1 to 6,

charé)(?é‘ﬁiﬁd)r}?tﬁglg'tﬂbegg%g@'|§dg L %gf{g a??nfl?%a,ﬁ SR 8EULR epitope-

ecule co ccordin
contaihiagdaiArsteedch oﬁam lhatigémer a synthetic peptide

8. A molecule or molecule complex according to any one of claims 1 to 7
characterized in that the epitope is selected from the group consisting of allergens in
atopic dermatitis, allergic asthma, allergic rhinitis or allergic conjunctivitis.

9. A molecule or molecule complex according to any one of claims 1 to 8,
characterized in that the epitope is isolated from complete antigens, denatured
antigens or antigens modified to prevent binding to IgE.

10. A molecule or molecule complex according to any one of claims 1 to 9,
characterized in that it comprises at least one antibody or derivative or fragment



bi ndi ng scaffold is selected fromthe group consisting
of fibronectin IIl, lipocalins, Protein A a-anylase
WO pv7lopg9es , Ankyrin Repeat Proteins, a C2 donaP@I/ER2007/001722

A-domai n, an EGFR |ike dond¥n, a dab, a chi-bAb,

g{LA—4, ganma crystalline and any other protein. 17. A

theredf. .

ol ecul e or nol ecul e conpl ex according to any one of
claims 1 to 16, characterized in that it conprises at

e . i 0 i . .
11, KRR P a5dietliets 5Bl SHERIE U 00l derzed n
the antibadylomfgagmeningr derévative thereotisligl) IgM, IgthdgAairdgDzed
inthat it conprises at l|east part of an anti-CD32
anti body or derivative or fragnent thereof. 19. A

12. roinealecwleosr moleculé ecaroplekeaccardiogdiongny corenyof cslaimsd 1 to 11,

chardiy Y ihghaat & STHlPbad ERuBR-IR e, 0o or -

nol ecul e conpl ex according to any one of clainms 1 to

Ik S ' d enc SEQ | .
13 (??r'g@%l%h%¢g‘1o (ﬂ@ %ﬁgé\fré}gcaeu ?@@E @o%%& |(9r?&9'"?s]1 to 12,
charaatenedsinitiyatat isl efaaturios er pattlyonLene stroolueeul e conpl ex
according to any one of clainms 1 to 20 optionally

together with at | east one pharnaceutically acceptable
14. damoleculerordmalecule @mmplexecacdordinghter any cone ol claims 1 to 13,

. ) . ; ) ¢ ti
char SRR af DR el dr et BBL Al e g e
wherein a prophylactically or therapeutically
¢ .
16. 2 nRALLUE SRy Fmple? ool ol aHl ¥ SR 9 to 14,
charadienizedsindhatdt comarised ptleiast aneeadineered binding: scaffold

optionally together with at |east one pharnmaceutically
acceptable carrier. 24. Use of at |east one nol ecul e

16. Amaiesule or malesie semplex paceTdingdomiginb 8, diaracterized in that the
.. r..t t e a i . . .

inci S0 MerBO 35 e ol AT Bl pocains

Proteim Ae aedraylase inhikiter, Ankyrip Repeat Pooteinsg at©2 domnaimeamA-domain,

an ECFR (R doMairi P op SHERRT CaAg?sAtend, BB Spcany other
proteffD32 and the epitope are constructed in a vector and

expressed in a host cell. 26. Nucleic acid vector for
expressing of a nolecule according to any of clains 1

17. Am%é%F:Glzé';BF'rﬁbl@@ufeh%oﬁgb‘ié)@'a‘écéﬂgrg% $6 4R GhePbof 3593@1 to 16,

_ 7. Nucleic acid vector expressi ng
charaeterizad énadhalr di nepmprises; af least mnel pat of a small mutated

immunoglobulin domain (SMID).

18. A molecule or molecule complex according to any one of claims 1 to 17,
characterized in that it comprises at least part of an anti-CD32 antibody or derivative
or fragment thereof.

19. A molecule or molecule complex according to any one of claims 1 to 18
comprising an amino acid sequence of SEQ ID No 59 or part thereof.

20. A molecule or molecule complex according to any one of claims 1 to 19
comprising an amino acid sequence of SEQ ID No 61 or part thereof.



20 conprising the nucleic acid sequence of SEQ ID No

62. 28. Nucleic acid vector for expressing of a
wondoeoes according to any of clainms 1 to 20 CPOPEPBOTE1722

the nucleic acid sequence 035 SEQ ID No 63. 29. Nucleic

21. gﬁé’r%%’c%%ieél EBQ‘Ipt%)éH@S\Sgéﬁ%r@fngﬁafrﬁhgﬁ%ﬁ?aﬁ%?écﬂl@%rt Rholecule

of clal ns risi € nucleiCc aci d

compiexaecarding toSkify dhke b chrims30to 20 optissalfyotogpthed withngt least one
cording to any one of

nol ecul e or nol ecul e conpl.ex ac
pha"@?ﬁ?‘l‘ltécaﬁy@Gcﬁﬁta%f%??@eéEgm?‘é%ﬂ%- cross |inking.
22. Use of a pharmaceutical preparation according to claim 21 for active
immunotherapy.

23. Method of treating allergies wherein a prophylactically or therapeutically effective
amount of at least one molecule or molecule complex according to any one of
claims 1 to 20 is administered to a subject in need of such treatment optionally
together with at least one pharmaceutically acceptable carrier.

24. Use of at least one molecule or molecule complex according to any one of
claims 1 to 20 for the manufacture of a medicament for the treatment of allergies.

25. Process for producing a molecule or molecule complex according to any one of
claims 1 to 20, using recombinant technique wherein the genes coding for the
binding structures for TLR9, CD32 and the epitope are constructed in a vector and
expressed in a host cell. A

26. Nucleic acid vector for expressing of a molecule according to any of claims 1 to
20 comprising the nucleic acid sequence of SEQ ID No 60.

27. Nucleic acid vector for expressing of a molecule according to any of claims 1 to
20 comprising the nucleic acid sequence of SEQ ID No 62.

28. Nucleic acid vector for expressing of a molecule according to any of claims 1 to
20 comprising the nucleic acid sequence of SEQ ID No 63.

29. Nucleic acid vector for expressing of a molecule according to any of claims 1 to
20 comprising the nucleic acid sequence of SEQ ID No 64.

30. Process for producing a molecule or molecule complex according to any one of
claims 1 to 20, using chemical cross linking.



