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Field The invention relates to fusion polypeptides. It concerns
fusion pol ypeptides conprising an |gE-binding domain and a human serum
al bum n (HSA) conponent and salts thereof. It also concerns

pol ynucl eoti des and physi ol ogi cally functional equival ent polypeptides
which are internediates in the preparation of such fusion polypeptides;
appropriate reconbi nant expression vectors therefor, corresponding
procaryotic and eucaryoti c expression systens, and processes for
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appropriate recombinant expression vectors therefor, corresponding procaryotic and

eucaryotic expression systems, and processes for synthesizing the fusion polypeptides.

Background

The interaction between immunogiobulin E (IgE) and its receptors has an
established role in the defense against parasitic infections in humans (M. Capron and
A. Cupron, Science 264 [1994] 1876-1877). In industrialized countries, however, with
improved hygienic conditions. the encounter with parasites is less frequent than the
disturbance of the IgE network by over-production of IgE in response to environmental
allergens. resulting in allergies and other IgE- or IgE-receptor- mediated disease states.

IgE is the primary antibody invoived in initiation of an immediate allergic response
and is 2 major participant in the maintenance of the late phase response. IgE is synthesized
in B lymphocytes and exerts its effects after binding to the high affinity receptor for IgE,
1e. FceRl, which is found on the surface of allergy effector cells such as mast cells,
basophils and eosinophils. IgE also exerts inducer functions through binding to its receptor
on antigen presenting cells such as Langerhans cells, B cells and monocytes (G.C. Mudde
et al., Allergy 50 {1995} 193-199).

An allergic response or condition is manifested when IgE molecules bind to the

surface of allergy effector cells via the IgE receptor, FceRI, and become cross-linked by



basophi | s and eosi nophils. IgE also exerts inducer functions through
binding to its receptor on antigen presenting cells such as Langerhans

cells, B celdsmang nonocytes (G C. Midde et al., Allergy 50 [pE39%de704066

193-199). An allergic response or condition is manifested when | gE
nol ecul es bind to the surface of allergy-2effector cells via the IgE
receptor, Fc[err]Rl, and becone cross-I|inked by WO 98/ 04718

PCT/ EPO7/:04£28, thereby effecting signalling to initiate degranulation of cytoplasmic granules in the
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residues 1-172 of Fcl[err RI err] therein, corresponding to reS|dues 26- 197
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iruncation, consisting essentially of the human FceRla extracellular domain, has

lgE-binding activity in vitro and in vivo (M. Haak-Frendscho et al., Immunol. 151 [1993}

351-358: amino acid residues 1-204 of FceRle fused to a truncated 1gG1 H chain

C region: C. Ra. et al. [1993] supra: residues 1-172 of FceRla therein, corresponding to
residues 26-197 of SEQ. ID. NO. 1 hereof). Structural features of this fragment include
two potential disulfide bridges and seven potential glycosylation sites (M. Haak-Frendscho

et al. [1993], supra).

Therefore, truncations of FceRla consisting essentially of the extracellular domain
can potentially be administered therapeutically to a mammal to bind serum IgE in order to
prevent its binding to its high affinity receptor on allergy effector cells, and also for
suppressing de novo IgE biosynthesis in human lymphocytes (Y. Yanagihara et al.,

J. Clin. Invest. 94 {1994] 2162-2165).



et al. [1993], supra). Therefore, truncations of Fc[err]RI[err]
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Summary

It has now been found that by fusing an IgE-binding domain to a human serum
albumin {HSA) component, fusion polypeptides can be obtained having extended serum
half-life relative to the IgE-binding domain alone, without loss of IgE-binding activity.
resulting in IgE-binding polypeptides indicated for use in the systemic treatment of allergy
and other IgE-mediated disorders. Systemically administered IgE-binding polypeptide will
bind 1o serum IgE as well as 1o circulating auto-antibodies against the IgE receptor,
FeeRla, preventing them from binding to cell-bound FceRlc, and thus preventing and/or

inhibiting an allergic reaction and its associated manifestations.

It has further been found that significant improvements in IgE-binding activity can
be obtained by using fusion polypeptides of the invention comprising more than one IgE-
binding domain per molecule. For example, a "dimer" molecule of the invention has been
found to have significantly increased IgE-binding activity relative to a "monomer” of the

ynvention.



and ot her I gE-nedi ated disorders. System cally adm ni stered | gE-bi ndi ng
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frombinding to cell-bound Fc[err]RI[err],, and thus preventing and/or
inhibiting an allergic reaction and its @Ssoci ated nanifestati ons.

I't has further,been found,that significant ingrovenents in |gE-binding
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pol ypept termins toppa HE Avcampassnpoddiematinglyo the mgromenhaiay compriseran Ipfebinding
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t er m nusdohainkemattipds HSA esmporteansieni ng HSA conmponent. Alternatively, the
dimer may conprise, |n addition to its two |gE-binding domains, nultiple
HSA corrponen?g  has further baenfqung that pedi éﬂ°lF85ﬁ&ftﬂl‘Fai“V&“H?’h@P5§%§°écuI e of
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i nvention therefore iIs éi rected to fusion polypeptides and salts thereof
conprising at |east one |IgE-binding donmain fused to at | east one HSA

conponent; preferably, to noneri c fusion_ pol ypeptides, wherein g single
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to one or more HSA components, or to multimeric fusion polypeptides, wherein two or

more IgE-binding domains are fused to at least one HSA component; more preferably,
dimers possessing two IgE-binding domains and at least one HSA component.

The invention is further directed to polynucleotide intermediates therefor.

The term "fused” or "fusion” herein refers to polypeptides in which:
(i) a given functional domain (i.e. an IgE-binding domain) is bound at its carboxy terminus
by a covalent (preferably, peptide, i.e. amide) bond either to the amino terminus of another
functional domain (i.e. an HSA component) or to a linker peptide which itself is bound by a
covalent (preferably, peptide) bond to the amino terminus of the other functional domain;
and/or,
(ii} a given functional domain (i.e. an IgE-binding domain) is bound at its amino terminus
by a covalent (preferably, peptide, i.e. amide) bond either to the carboxy terminus of
another functional domain (i.e. an HSA component) or to a linker peptide which itself is
bound by a covalent (preferably, peptide) bond to the carboxy terminus of the other

functional domain.
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The invention is further directed to pol ynucleotide internediates therefor.
The term"fu " -fusion"” herein refers to polypeptides in vw ' M’lh;a
gi ven functi ﬁglgm%l in (i.e. an I gE-binding domain) is bound a |I?’s>9
carboxy term nus by a coval ent (preferabl y_,s_pepti de. i.e. am de) bond
either to the amno term nus of another functional domain (i.e. an HSA
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i nt er medi at %m%f letbplgci nvention neans that the 3'- [or 5 -] term nus of a

nucl eot i de FEEGUSITCE Encodi ng a first functional domain is bound to the
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Examples of fusion polypeptides of the invention may be represented by the

following formulas:

L R,-L-R,

11 R,-L-R,

M. R,-L-R,-L-R

IVv. R,-L-R;-L-R,

V. R.-L-R,-L-R, wherein

R, is the amino acid sequence of an IgE-binding domain,

R, is the amino acid sequence of an HSA component,

each L is independently a covalent (preferably, peptide) bond, or is a peptide linker which is
bound by a covalent (preferably, peptide) bond to a terminus of R, and/or R, ,

whereby the above molecule fragments are read directionally, i.e. with the left side
corresponding to the amino terminus and the right side to the carboxy terminus of

the molecule.



follow ng formulas: 1. Rlerr] - L- Rerr] II. Rlerr] - L- Rerr] IlI.
Rerr] - L- Rerr] -L- Rerr] IV Rlerr] - L- Rerr] -L- Rerr] VW
Rlerr] - LWOsgR47i§ - |- Rlerr] wherein R err] is tH&/ERA704068¢Ci d
sequence of an | gE-binding domain, Rerr] is the am no acid sequence of an
HSA conponent, each L is independently a-Goval ent (preferably, peptide)
bond, or is a peptide |inker which is bound by a coval ent

(preferably, phptasdepnfouni thet IgE bindingiis athigh devels when the fRfion rHolypaptide sy
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pol ypeptide i by an | gE-hindin omal- 0 hhat, | when. t he | i.ndi ng
Gorat o corephbHERq, IR, vHRrsiH B Mt B i ohds sxBeicngs aprtarchinding
(such as ddmfiRNRREN A9 tarbokidratnis to the aido hdfmiAlP¥EIn HAADBbp6réndWhich
preferred enbodi ment of the i1nvention conprises a dinmer of fornula I1I

above, i .io.tumhisritsel fued piist earhox s iArBUNUSHfocthe [aatipe tesmippussefi Hecond dgE-binding
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t he am nohhgbht MUmoidhy ahescmbibtieg tabbedbutgare o hecesdahity) itlbx@tical i S nore than
one Rlerr] noiety, or nore than one R err] noiety, or nore than one L
noi ety, these noieties can be, but are not necessarily, identical

Preferably the ' I ' t LE A 10dl t le one
ol bl o, secr b 5t 08 15 ppepRiest clint bR CoRHRRE kol oneREIMETIC,
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i nvention is further directed to a nethod for the prevention and/or

t r eat ment PIEFMAGRBIICYY peePaBlectAStheTBYi at ed di sorders, and in particul ar,
allergic reactions such as atopic dermatitis, atopic asthma and chronic
urticaria, conprising the adm nistration of the fusion polypeptides of the
i nvention or phbs meetion ¢afurtheaduegtedtd @ meathpd fohthe quévention agdioy ercatment of

IgE- or 1gE-receptor- mediated disorders, and in particular, allergic reactions such as atopic
dermatitis. atopic asthma and chronic urticaria, comprising the administration of the fusion
polypeptides of the invention or pharmaceutically acceptable salts thereof to a subject in
need of such treatment; and to pharmaceutical compositions comprising the fusion
polypeptides of the invention or pharmaceutically acceptable salts thereof, together with at
leust one pharmaceutically acceptable carrier or diluent.

The invention is further directed to physiologically functional equivalents of the
fusion polypeptides of the invention which are intermediates in the synthesis of the
polypeptides: to polynucleotides which are intermediates in the preparation of the fusion
polypeptides or physiologically functional equivalents thereof as defined above; to
oligonucieotide intermediates to be used to construct them; to the peptides encoded by such
oligonucleotides; to recombinant vectors for expressing the fusion molecules; to procaryotic
or eucaryotic (especially, mammalian) expression systems; and to processes for preparing
the fusion polypeptides or physiologically functional equivalents thereof using such

€Xpression systems.



need of such treatnent; and to pharnmaceutical conpositions conprising the
fusion poly ' of the invention or pharmaceutically acce
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Fc[ err] R [€slh}-Leuhgd oiSEQ. SDgNEI. Iséguthecextracellular domhhim ¢feFepRIpy.e- | gE[err]”
refers to reSidues Met[err]-Leu[err] of SEQ ID. NO 1. The term"IgEerr]"
refers to the mature formof pre-l1gEferr] and constitutes residues

Val[err] - '%E!Y)el ;D] NG, % EQmihB-aciQeghietde 8f ddhifaftddrACEH AR prd Ao(ﬁ‘eferreq
Fcl[err]RI [ : . ) N n ormao
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represents a truncation of t hé> nat PYe sequence by one amino acid (Leul[err])
at the carboxy T wrmuprepret HSAc IET repeesents er isuncation of theesathvet fequerce Gyyfrer r |
ﬁfer SFS alsl:;)i 'gg'aﬂzd-(Leiuéoq)e%}Eegg%stggyg gt‘s;'];lgt[u?s] %];ld Rhetetore lr_gé'sltg’resrisac%rhrdgg '&%608

of SEQ. ID. NO. 2.

The mature form of prepro-HSA 11, referred to herein as "HSA II", is represented by
residues Aspag-Glygag of SEQ. ID. NO. 2.

SEQ. ID. NO. 3: Amino acid sequence encoded bv the EcoRI fragment of plasmid

R-H-R/SK #50 prepared in Example 5, comprising: "pre-lgER" sequence at residues 1-204;

linker AlaSer(Gly),Ser (referred to hereinafter as "Lq") at residues 205-211; HSA II
sequence at residues 212-795; linker (Gly)sSer (referred to hereinafter as "Lp") at residues
796-799: and the "IgER" sequence at residues 800-978.

A mature dimeric fusion polypeptide of the invention, referred to herein as
"lgER - L;-HSA Il -L,- lgER" or, alternatively, as "IgER - HSA - IgE® Dimer",
expressed from CHO cells in the manner described in Example 7, has the amino acid

sequence Valzé-LCU978 of SEQ ID. NO. 3.

SEQ. ID. NO. 4: Nucleotide sequence of the EcoRI fragment of plasmid R-H-R/SK #50 of

Example 5, comprising: a polynucleotide sequence encoding "pre-lgER" at positions

10-621; an oligonucleotide encoding L; at positions 622-642; a polynucleotide encoding



residues Asp[err]-dy[err] of SEQ ID. NO 2. SEQ ID. NO 3: Amno acid
sequence encoded by the EcoRl fragnment of Plasmd R H R SK #50 prepared in
Exanpl e 5,%?%%7 ng: "pre-lgEerr]" sequence at residues 1PRIEPITHEGEeEr
Al aSer (A y)4Ser (referred to hereinafter as "L[err]") at residues 205-211;
HSA Il sequence at residues 212-795; | i nké&r (Ady)3Ser (referred to
hereinafter as "L[err]") at residues 796-799: and the "lIgEerr]" sequence
at resi dudSAglc ppsitions 643-239%4;an pligoangiegtide engeding L@omymmqnaezsss 24p6; and

|nvent|on rr] r err]

| gE[err]™ BBE'LE%IF ‘gr?dnea r}c\gg ; qggsn ?tq‘%F ufd 240@% %’&Ef’?tﬂ’ Cﬁfi?ﬁ[’

expr essedpdsitivns Qad4294bs i n t he nmanner descrl bed in Exanple 7, has t he

am no acid se uenc;e_VaIierr] LeuJer;g of SE ID. NO 3. SEQ ID. NO 4:
Nucl eoti de seqRefHetion sijagat theendsrof, PﬂSH@mG f%ﬂm andinthey Igiker: Begions are at
Exanpl e ri.&d C | < err]" at
posi ti on?’ fgwggll éa%@o ?g(‘?%gc@otb?g%bgﬁ%odl ng b ng% p8§$‘t ?\okg 2- 642,
a pol ynucequdncdas annoeclestifle positions 7V 98/ 04718

PCT/ EP97/ 04066_ . . ep i - 8- HSA ||
at positions 62einbogiations differing fiemdhe icBseapusold S Agnucieaside sogueanicorase at

2395- 240 6bgo e %6!3 "l ergl” at..posi.tions

2407- 294 os?\nﬁﬁs Smg%?goggng{ét lgg%m ti garxllg %'4- %9‘:25& the point mpalipps afe;ign
sites at 1bh@/°@ht¢sp®ﬁlmmehayodb ngt &ffexy e amirnatid sequeacd.i nker regions are at
positions 1-6; 622-627; 637-642; 2387-2393; 2401-2406; and 2950-2955. A
Kozak sequence is at nucl eotide positions 7-9. Poi nt nutati ons

differin 0 i i ns 804,
dife 12%&%6_% ReRRoge K cné%fsmeedgﬁ‘mﬁmtﬁﬁﬁ%fq{aﬁvé‘ 25! ﬁé&are .

t he wobblcerrpsmndnmto Ellﬁ‘eyIdedrvotthafaﬁaum atidesequénce oA SEQ.ERMNEACE. Seq. ID.
NO. 5: Nucl eoti de sequence of the dom nant form of native prepro-HSA
corresponding to FIG 12 and to the ami no acid sequence of SEQ | D. NO 2.

Seg. ID. NO. 6: Nucleotide sequence of the dominant form of full length native human

FceRla. including signal sequence, corresponding to FIG. 13 and to the amino acid
sequence of SEQ.ID.NO. 1.

Description of the Figures

In the following Figures, the indicated molecules are read directionally, i.e. the left

side corresponding to the amino (or 5°-) terminus and the right side corresponding to the

carboxy (or 3°-) terminus.

FIGS. 1A-C: Serum half life in mice: Protein concentration in vivo (in picomoles of

protein per ml of serum) over time (10-800 minutes after injection) of

(A) free HSA I protein, and

(B) IgER protein (referred to as “Free alpha chain") and IgE® - Ly-HSAIl-L, - IgER
dimeric fusion polypeptide (referred to as "IgE® - HSA - IgER” dimer) prepared from CHO
cells as described in Example 7.

(C) Serum half life of free HSA 1 from (A) compared with that of dimeric fusion
polypeptide ("lgER - HSA - IgER“) from (B) by normalizing to | with respect to serum

concentrations at 10 minutes after injection.



Seq. ID. NO 6: Nucleotide sequence of the dom nant formof full length

native humarwibcys@drisRl [err] . including signal sequence, corr esRITER]/O4EES
FIG 13 and to the am no acid sequence of SEQ ID. NO 1. Description of
t he Figures In the followi ng FiguSes, the indicated nol ecul es are
read directionally, i.e. the left side corresponding to the amno (or 5'-)

term nus apgGt e Exkfﬂl fszlﬁtio?&eﬂﬂnﬁQSngg_a_smd mmﬁmusanmgmrea&hom t erm nus.
FIGS. 1A-C. Serum ha ifein mce rotein

pi corr:)I es) bt "]é‘?%%@m‘i“ﬁé@?d ARtrayengiy Eﬁﬂa? GWSP‘("B%) e ?é &&Pégﬁéﬂ'ﬁéﬁg) of t

I nj ection I o]
as "Free a a a| n§.§ Izﬁﬁ‘a g%ﬁx %OWPC?P T f’gﬁ HSA IAI: I&E[ ?r?in@r ) ﬁéﬁé@%

dineric f uﬁég@nba@hrymmmia (ur:efoentrekjgxtmpascéxhyg[ospg/kg), arAin n:hm’E[aelmi:r‘Vals of

di mer) pregared from CHO cells as described i éa aagg e. 7. éﬂzﬁ Serum hal f

life of freelHSAP MinGis BRCT (O APRHARIRPRY 1 JRgHqnof FrgngRlonal mouse IgE

POl ypept | dgnd-alddtrbstichl (DR antibdfyl £1d dubkeddeRiMthaenBy will BRIB-BoVifle Séruln W L

respect to serum conc rat | ons 10 mnutes after~injection

98/ 04718 albumin solution containing 1% Evans blue.

PCT/ EP97/ 04066 -9- FIG 2:

Extravasation resulting from passive cutaneous anaphylaxis reaction in mce

‘5‘83‘ ["eﬂ]er ?c;j' 8t rs%\seagué rﬁﬁaea{au@hldﬁzh&@sueéﬁ ég?{gbﬂéé@of e 1[1%;?1091/ kg or

pol ypepti dew@)"mgﬁﬁmcns]and drigAlimet)g Bfitr the folypeptifie hinkeraradsd stowrdescri bed in

Exanple 7 {) Eg control group receiving O [err]g/kg); area in nmijerr]; at
f

i nterval s r 30 mnutes prior to sensitization by i nt r ader mal

injection ofy WORALLARS nmauﬁﬂr kefpAsing- IS Al T (RFés o IONP)Figivel 2095 ANGysed
subsequent chal l enge Wi th DNP- bovi ne serum al bum n sol ution containing 1%
Evans bl uevia L, (' GGGS ) to IgE”. The nucleotides encoding positions Leug7Glyggg of HSA I

contain a unique Mstll site as indicated, and the nucleotides encoding GlySer of L,
contain 1 BamHI site (encoded amino acids underlined);

(2.) lgE-binding domain-leading monomer comprising IgER fused at its carboxy terminus
via Ly ti.e. "ASGGGGS”) to HSA Il (referred to in the Figure as "HSA™"). The
oligonucleotide encoding L contains a Nhel site and a BamHI site respectively (encoded
amino acids AlaSer and GlySer of L are underlined).

Il. Dimer: IgE-binding domain-ieading dimer comprising a first IgE® fused at its carboxy
terminus via L, to the amino terminus of HSA II (referred to in the Figure as "HSA"), the
carboxy terminus of which is fused to a second IgER via L, with restriction sites in the

encoding polynucleotide as described above for the monomer.

FIG. 4: PCR primers to truncate full length human FceRla cDNA (referred 1o as

"IgE Receptor cDNA") 1o obtain DNA encoding:

(i) 1gER

[BamH]I site added to 5 end of coeding strand for FceRla by oligonucleotide #18; and
stop codon and EcoRI and Sall sites added to 3’ end of non-coding strand by

oligonucleotide #19];



FIG 3: Schematic representation of three fusion pol ypeptides of the
invention (two mpnoners and one diner), with the pol ypeptide |inkers al so

shown: 1. B (1) HSA-1eadi ng nonomer conprising HSA RCTERSF@4466d t o
in the Figure as "HSA") fused via L[err] ("GGEGS") to IgE[err]. The
nucl eoti des encodi ng positions Leu[err] al err] of HSA Il contain a unique

Mst1l site as indicated, and the nucleotides encoding @ySer of L, contain
a BanHl <) epreclgEdded ani no acids underlined); (2.) IgE-binding

domai n- | i ' C I 8l | Q[ i,t s ,carbqxy terminus
Vi o L er rip D RRRERanaRAR SAbeRT BId koo Bteslh s Pritdditeon ol B )
The ol i gdruzRlepblighmueleondé #31 kfiding|Now ahdiNte] faddhddletng 8 sacshdaNRadite) &i t e
respectively (encodq‘e@ famfn%lﬁ}i ds AlaSer and A ySer of L[err] are

under | i né¥prcading grang, for FeeRIXlLdi ng dommi n- | eadi ng di mer conprising a first
| gE[ err] (ﬁips‘ﬁﬁe-gﬁﬁ ts carboxy termnus via L[err] to the am no term nus of
HSA Il (refe 0 in the Figure as "HSA"). the carboxy term nus of which
is fused {digonseleotndes|#28] ardr#1%usedl{sedes¢ribddt dbavertriction sites in the
encodi ng pol ynucl eoti de as descri bed above for the nonomer. FIG 4. PCR
primers to truncate full length human Fc[err]RI[err] cDNA (referred to as

"1 gE Recept o AN adink®: [N LNGe €1) [ . |, site
added toq%')oend of cg’gi hg%??glr?% o@nFc eprDR#?evrelr:%Eb@‘rogh%é)%%éo‘ﬁcﬁé T#318;
and st op cogopER haset pRronstrdctBal of HSitell -atddidgtmo®mernd of non- codi ng
E&?Eggg%gﬁgg%%w%ag%tgtd Su cjlglxi’ng of (ii) ian& %gét%ﬁ7p]igviding constmqlolgER([Ayl
pre-1 gE[ gkéd td g}cipg&rqtggﬁqggdiglgnﬁg@n@gi ng Sstl, EcoRl, and Kozak sites to 5
end of coding strand for Fc[err]Ri[err]; oligonucleotide #31 addi ng Not |
and Nhel (CandIghR aloneg aubnderongl ofifii) istot 3K vientonoproeitiinghcprstruaniE FROFL/TA#34

foser i boEl il bxprblsldr) oPFSiurd Ty Fo Js8'as AWML ! e #20 and #19 used as

Double asterisks represent two stop codons.

F1G. 5: PCR primer pairs to truncate full length human prepro-HSA 1 ¢cDNA to yield

¢DNA cencoding:

(1) prepro-HSA Il fused at carboxy terminus to L,

foligonucleotide # 24 adding Spel, EcoR1 and Kozak sequence to 5'-end of coding strand;
oligonucleotides #28 and #29 adding a linker encoding Mstll and HindllI sites at the

3" terminus of HSA 1I);

(i) L, _fused to 5’ terminus of HSA II

[oligonucleotide #26 adding Notl, Nhel, linker and BamHI sites to coding strand;
oligonucleotide #27 containing Ncol site in non-coding strand];

(iii) prepro-HSA 1

foligonucleotide #24 used as above; and oligonucleotide #25 adding stop, EcoR1 and HindIIl
sites to 3" end of non-coding strand):

(A.} "HSA leading": subcloning of (i) into SK vector, providing pEK7 used to construct
HSA II - leading monomer;

(B.) "IgER leading”: subcloning of (ii) into SK vector, providing HSA/SK#5 used to
construct IgER-leading monomer:

(C.) "HSA alone": subcloning of (iii) into SK vector, providing HSA/SK#17 encoding

mature native human serum albumin protein (i.e. HSA I) for use as a standard.



(A.) "HSA-leading": subcloning of (i) above into SK vector, providing

cl oni ng vecwoo sgidd7ag one pEKI used in construction of HSA |1 - pedgipoHos066
nmononer; (B.) "IgER-I|eading": subcloning of (ii) into SK vector, providing
construct | gER/ TA#l used to prepare |gE[efkl--1eadi ng nononer, (C ) "IgER
al one": subcloning of (iii) into SK vector, providing construct |IgER

FL/ TA#34 uEHG. 6:n Haxpare ssrbonalbtmir{HEA ) sedifencinle dl;gg' nueleoridesai# 51N @2r l:ls, 17, 22
Doubl e asterj sks rerﬁresent t wo stoagi) pairs to
Al

dons 5: .PCR p
(runcare i Tichge hardestepts e BRTA 50 aEh IEERGS ErIER P iRgIng |
prepr o- HS rié Hsed at carboxv terminus to L[err] [oligonucleotide # 24
addi ng Spe rEco and Kozak sequence to 5 -end of coding strand;
ol i gonucl eot i des #28 and #29 adding a linker encoding Mstll and H ndl | |

sites at t] i nus of HSA. Ilg'. Qx o 5' termnus of
HSA Il [ol¥ c FEBIRSERLS el

: anuclequg, : WSRHP SArESet o
codi ng strgngdnedftd b%@&'%ﬂ hﬁ'@aﬁ@?hﬁ%&b"ﬂ&?ﬂ &Jﬁﬂionéhtt e in non-coding
strand]; (111) prepro-HSA | [oligonucleotide #24 'used as above; and
ol i gonucl eoti de #25 adding stop, EcoRl and Hindlll sites to 3 end of
non- codi n rand] : (A.) "HSA | eading": subcloning of (i) into SK vector,
provi di ng ‘used to construct HSA Il - |eading nononer; (B.) "IgER

| eadi ng": (%qbﬂxﬂﬂ%é?ﬂc efigériclectia® # B a4@#19 for Biikh deifin Ialiwn%% used to
construct |gE[err eadl ng nononer, : HSA aI one": subcloning of (iii)
into SK ve@ oPCRpand, linkespligonpcigaridescti®ndl. d-2hand 31 far corstivgting fugpom
al bum n proﬁel uﬁe HSA |) for use as a standard. WO 98/ 04718
PCT/ EP97/ 02 PU%S G 6: Human serum al bumi n (HSA) sequenci ng

ol i gonucl eoti des #1-10, 12, 16, 17, 22 and 30, used to sequence materials

cloned in TA and after Ilnkage to I E-binding fragnents.
FIG. 9: Construction of vector HSA-IgsER/SK#49, comprising a polynucleotide encoding

prepro-HSA 1I (referred to in the Figure as "HSA") fused at 3’-terminus via oligonucleotide
encoding linker L, (represented in FIG.9 by "GGG") to 5’-terminus of polynucleotide
encoding IgEX (referred to in the Figure as "IgER"), by ligating the BamHI, Sall fragment
of p.EKI into BamHI.Sall-cut pEK7.

FI1G. 10: Construction of vector IgER-HSA/SK#1, comprising a polynucleotide encoding

pre-lgER {referred to in the Figure as "IgER"} fused at 3'-terminus via oligonucleotide for
linker L (represented by "GGG") to 5’-terminus of polynucleotide encoding HSA II
("HSA"), by ligating the Sstl, Nhel fragment of IgER/TA#1 into Sstl,Nhel - cut HSA/SK#5.

FIG. 11: Construction of vector HSA-IgER Pst Sal/SK#37, comprising a polynucleotide

encoding HSA II (indicated by "HSA3") which is fused at the 3’ terminus via
oligonucleotide for L, (not depicted) to 5’-terminus of polynucleotide encoding IgER
(indicated as "IgER"), by ligating the Pstl, Sall fragment of HSA-IgER/SK#49 into

SK vector. Also shown is construction of a vector R-H-R/SK #50 comprising a
polynucleotide encoding pre-IgER (referred to as "IgER") fused at its 3’ terminus via oligo
for L; (not depicted) to 5'-terminus of polynucleotide encoding HSA II ("HSA"), which in
turn is fused via oligonucleotide for L, (not depicted) to a polynucleotide encoding IgER
("IgER"). The vector is prepared by ligating the PstI,Kpnl fragment of HSA-IgER Pst
Sal/SK#37 into Pstl.Kpnl - cut IgER-HSA/SK#!.



FIG 7: 1gE receptor sequencing oligonucleotides #11, 13 and 23, used to
sequence fragnents cloned in TA and after |inkage to HSA conponent. FI G
8: (A) MitWE04718| i gonucl eoti des #14 and #15 for human ser uRCaIEFAT4956 ( B)
PCR and |inker oligonucl eotides #18-20, 24-29 and 31 for constructing
fusion pol ypeptides. FIG 9: Constructidm of vector HSA-|gER SK#49,
conprising a pol ynucl eotr de encodr ng prepro HSA | | (referred toin the

Fi gure afIGHIZ" )Ne : cof tHuman sqramoalbymin and-amingeacia e | i
Llerr] (re rese egm nus of polynucleotrde
encodi ngc? E[P@P q?éﬁ‘éé g‘é gyr n%fg%‘lq gur gsg‘ IgER"), by ligating the
BanmHl, Sal | fragrrent of pEK1l into BanHl, Sal | -cut pEK7. FI G 10:
Constructjon of vect or | gER— HSA/ SK#1, corrprl SI ng a poI ynucl eotl de encodi ng
pr e- | gE[ E16} 187 JHugleaty encerof 1gEg and againe jagidoseguence corepspondingetoni nus vi a
ol i gonuc r represented by "GGEG') to 5 -term nus of
pol ynucl §§‘ﬁ J?e’?r@o i ngr@ ﬂ? ?q—'iséA by ligating the Sstl, Nhel fragnent
of IgER/ TA#l into Sstl, Nhel - cut HSA/ SK#5. FIG 11: Construction of

vector HSA- 1 gER Pst SaI/SK#37 co_ DI i Si ng atpol nucl eotr de encodi ng HSA 11
(indicatﬂ_bj_ tidg ' aseofathe [EcpRI fagmentiofy i gonucl eot i de

(i ndi cat Bé‘ﬁaﬂ?@%%@%ﬁ%"ﬁrm 3%”{%%@? 5 E;‘%’ly SO 102 MR R he
HSA- | gERRIK#HSAI NR dBene ision pritsio. SHiewHSAs seqjoemster ischown infitatics/eLinker
R—H—R/SK #50 cog&pri in go%P/nucl ot i de encodrlg& prg_ E%err (referred to
as " | gERSGGUFRSTSFT iy lOW eI GAStry qwtdngqaflgwﬁ rjpg mg h6ensg %%lsc,}tl%ﬂ) to
5'-term f i WEA ) r

fused vi E“ér?gagﬁdd%r’d&%tﬁéﬁ%f%?“’ﬁ“%?“%’@?%ot febi Sesayeyae Yot nddhdtidle jT e
encodi ngwobE[eepas]tion( tﬁeg'E(RS hot Affect v bming acipgs equpenck. bljleémgmbn sigestdoehe ends
Pst |, Kpnl _f ragnment Pst SaI/SK#ggmr n&o Pstl, Kpnl - cut

I gER— HSAP%R&]_ uﬂmenl?an %[%F@%{ii%g;on are un
PCT/ EP97/ 04066

FIG. 15: SDS-PAGE of purified mature fusion polypeptide of Example 7:

Total amounts applied to gel: 8 ug (lane 1), 6 pg (lane 2), 4 pg (lane 3) and 2 pg
tlune 4); molecular weight standards: 97.4, 66.2, 45, 31, 21.5 and 14.4 kDa (lane 5).



-12- FIG 12: Nucl eotide sequence of human serum al bum n and am no acid
sequence conggSRRRNg to SEQ ID. NO 2 and SEQ ID. NO S P'E‘r?m%iosﬁ
Nucl eoti de sequence of IgE[err] and am no acid sequence corresponding to
SEQ ID. NO 1 and SEQ ID. NO 6. FI G -13< Nucl eotide and am no acid
sequences of the EcoRlI fragnent of R-H R/ SK #50 corresponding to SEQ 1|D.
NO. 3 and SEQ ID. NO 4, encoding the RL - HSA - Rl dineric fusion
protein. The HSA sequence is shown in italics. Linker sequences are shown
etailedodescriptiont i ons differing fromthe consensus HSA nucl eic
aci d sequence are shown in bold | ower case. Because the point nutations are
I n the wobbl e position. they do not affect the am no acids sequence.
Restriction sitqhedhvdntioneiodserat fidien PoRGPHEs /iddsdlR théreof,| ddrisiR0A0Rad dRe
under | i ned. FIG 15: SDS-PAGE of purified mature fusion polypeptide of
Exanpl e 7: IgE-bindingrdemapinfusethtcsatdlepstiwe H8Ageampanepy (1 ane 1), 6 [err]g

(lane 2), 4 pg ane 3), angd. 2. e : %ne I ght standardsS.,. ..
97.4, 66.2, 45, ﬁjﬁ’i&%.’ﬁgﬁ‘&%ﬁ%&bﬁg (?é’ﬁse&g PR ol sfiileris SAEANE Or binding
PCT/ EP97/ 04P6therwise associating with mammalian, e.g. human IgE in a manner ple¥enting the
Detai |l ed description . The invention concerns fusion pol ypeptides

and sal ts bindingo?f 1eEoiepits scABfoBtFIeBdst one | gE- bi nding domain fused to at

| east one HSA COBORRI and deduced BRircAdlh ket BYHIfhoHHTRRTG, LEkRERn' 0 20
am no aci d sequénce capable of binding or otherw se associating w

mammal i an, (Jeechahwerah, NaBleinAaidseResearchr Ky Ei88h 358 eartl hetlen @t af., USE 4°0621035).

receptor, Fcl[err]RL, . . . . . . .
P Hu¥nan ceRla encodes an NH,-terminal signal peptide [amino acid residues (including the

first Met) Met;-Alays], two immunoglobulin-like extracellular domains (residues
Valyg-Leusgy), a hydrophobic transmembrane region (Glinygs-Iless4), and a hydrophilic
cytoplasmic tail (residues Serp,5-Asnys+) (with reference to SEQ. ID. NO. 1). The signal
peptide is cleaved during intracellular processing. The full length amino acid sequence of

the dominant form of native human FceRla is included herein as SEQ. ID. NO. 1.

"12ER " herein refers to amino acid sequence Valye-Leuygy of SEQ. ID. NO. |
tencoding the extracellular domain); and the term "pre-]gER“ refers to residues Met l-Leu.204
of SEQ. ID. NO. ] (encoding the signal sequence upstream of the extracellular domain).

The IgE-binding domain is e.g. an amino acid sequence having at least 80%, more
preferably at least 85%, more preferably at least 95%, or most preferably at least 99%,
homology with l,gER as defined above (homology is calculated as the % identity between
the native sequence and the altered sequence, as a function of total sequence length of the
native molecule, after aligning the sequences and introducing gaps, if necessary, to achieve

the maximum percent sequence identity).

In a subgroup of fusion polypeptides of the invention the IgE-binding domain
component is
(Xa)
wherein (Xa) is:
(a) lgER , or

(b) a naturally occurring allele of IgER, or



The cDNA and deduced am no aci d sequence of human Fc[err]RI[err] are known
(J. Kochan et al., Nucleic Acids Research 16 [1988] 3584; and Leder et al.,
USP 4' 962WB%047iman Fc[err]RI[err] encodes an NH[ err] -t er RGT&EPo30468]

peptide [amino acid residues (including. the first Met) Met -Alaferr]], two
i mmunogl obul i n-1i ke extracel | ul ar domai'r*é’(resi dues Val[err]-Leu[err]), a

hydr ophobi ¢ transpenbr ane regio nferr]-llelerr and hydr ophi i c
cyt opl asf c? f'&P‘Fa‘H“e%fir (&EBE (éear[[lg? E:Tqbﬂg% [‘ﬂ'}'f“ﬁs%:\'/vilf# (e gr‘ E(ﬁcléyt%' IsEming
NO. 1). ngﬁs skgnal peptide is cleaved during intracellular processing. The
full length'am no aci d sequence of the dominant form of native human
Fc[ er r] Rd) erarariaat oA¢d)p(driey.ein as SEQ |D. NO 1. "l gE[err]"
herein refers_tq am ng. acid sequence Val[err]-Leu[err] of SEQ ID. NO |
(encodi ng t heBExVYRARY| fuMEAMonmin); and the term "pre-1gEerr]" refers to
resi dues, . r ferEQn H&eh I e
upstream o%g %ﬁg&]&i{_ﬁggd 3|°gr(c domaiork]l%a.edwg otle 65}%@8%9%?%@6&8?&%&:]@%
e.g. an tamcanorcatcths egrhony aedminus)pfatp oeHy {e. 8084 ardr ) amirfocacads;y at | east

85% pr ef t, | east 959 t preferably at |east 99%
nomol oy WREFTSETe LA ot TP el b At e s it s araine a5 o

i denti tl/segﬁéd&@.ear bEp R6thi ¥R 8L I0G AREnAREIdS REciMdr e Btdnag@sence, as a
function of total sequence length of the native nolecule, after aligning
t he sequecorssreaiivei subsidtionnef @agssl of ¥p teddseg.§-5) mminx heidve t he maxi mum
percent sequence identity). In a subgroup of fusion pol ypeptides
of the invention the |IgE-binding domain conponent is

(Xa) wherein Ta@)gg-sind(;?) dérfhih €5 mhore Prefeldblyp naturally occurring allele of
WO 98

| gE[err], or /04718

PCT/ EP97/ 04066 (Xb) -14- (c) a
truncati on of (é@} .or (b) at the carboxy termnus by 1-12 (e.g. 1-10, 1-7 or
1-4) am%e%‘é’i ;) B (d) a variant of (a), (b) or (c). By "variant"

i s meanta) -1gERe sequence of (a), (b) or (c) as nodified by one or nore
del etions (which are othgr than truncations at .the carboxy term nus) of up
to 10 (eby.a wugcagioniafdgEs A the easbepsy terminus by 1-7 amino acids; or

(c) a variant of (a) or (b).

The IgE-binding domain is even more preferably
(Xc)

wherein (Xc) is:
(a) IgER: or
(b) a truncation of IgER at the carboxy terminus by 1-7 amino acids (e.g. the sequence
Valye-Ala| g7 with reference to SEQ. ID. NO. 1).

The igE-binding domain is most preferably IgEX.

Preferably, any homolog, truncation or variant is prepared recombinantly as a
"secretable” polypeptide, namely the mature peptide sequence encoding the IgE-binding
domain can be secreted from the host cell in which it (or a precursor form such as a pre-

form) is synthesized from a polynucieotide.

The other major constituent of the recombinant fusions of the invention, human
serum albumin (HSA), constitutes the most abundant plasma protein, contributing 60 % on a
per weight basis of the total protein content of plasma. A molecule of human serum

albumin consists of a single non-glycosylated polypeptide chain of 585 amino acids of



- insertions of a total of up to 10 (e.g. 1-5) amno acids internally

wi thin the wgiogesAasi d sequence, or of up to a total of 100 anpaprPetEmeit
either termnus; or - conservative substitutions of a total of up to 15
(e.g.1-5) am no acids. The | gE-blisding domain is nore preferably
(Xb) wherein (Xb) is: (a) IgE[err]; (b) a truncation of IgE[err] at the
car boxy t gfgRdutky weight 66.8KD¥0 ACfesiare Opecifio toaamaﬁmns itocofmpler0disifide bond
The | gE-binding domain is even nore prefer
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pref er abl gomgitmenty where it is nli%ﬁﬁlfyeﬂnablvyd asthelmosi| abgndant prorin ofi ther serdni inthe

is prepared reconbinantly as a cret bI e" pol ypeptide, nanely the pature
pepti de sERMFRANCERE Gali“ﬁg'*”t‘hémi’ Blantf HglccioFomr@aﬁ e is sly e arec BY thes

host |1 f "
cynt hest z 3l Espists %E“c?‘eve‘%[*?%“ §if06¢ 1298' Y n Aol cF A Walllmach, ‘Alburgin
t he recongiraante. Fuﬁd:t(imSamf Usés, ParganianoPres [1947] 26527631 Blumhan {drSA) albumin is

constitutes the_ nost apundant gl asne {)I’OtEI n, contributing 60 % on a per
wei ght badr@id el R PAICPT prasirsicahiunTtons Thisa Ratural sapiercgrelved i e

ser.um al byl RaSkisporfand 9o AR & 681 RRIKARPLIH nIRLR O

585 am no aci
PCT/ EP97/ (M0b® et al., FEBS Lett. 356 [1994) 56-59; WO 93/15199; EP 6484995-P. Yl etcall,ar

ht 66, t is it I disulfid
bond pattgu&sﬁ_&%f@% JoBS08 EP 4l aBA ogr . Go2 [ 1604] 245 256) . Haman
serum al bum n H%rﬁ’ﬂ'nd&h)! s?ht%&ink@ﬁér%ﬂu Lﬂ&hﬁﬂﬂ eieghily hﬁ‘ttﬁoﬁhl-m bha Eﬁ‘éﬂrbCH&@be;MHe

the intestinal and bl ood conpartnents where it 1s mainly involved, as th
nmost abundasignabsequsinae of 18ramiveragids (includiag the first Met) is removed when the protcm

passes through the lumen of the endoplasmic reticulum, leaving still 6 amino acids at the N-

terminus (in the predominant form: Arg-Gly-Val-Phe-Arg-Arg) which are then subject to
proteolytic excision during or immediately following transport through the secretory
apparatus.

Human serum albumin is well-known to be polymorphic (D.C. Carter and J.X. Ho,

Adv. Prot. Chem. 45 [1994] 153-203). For example, albumin Naskapi has Lys34, in place

of Gluq4,. and proalbumin Christchurch has an altered pro- sequence, i.e. Gluy, instead of
Arg,y (Latta et al.. USP 5'100°784).

The complete amino acid sequence of the dominant form of naturally occurring
protein, referred to herein as "prepro-HSA I", is known (A. Dugaiczyk et al., PNAS USA
79 11982} 71-75) (SEQ. ID. NO. 2). The dominant form of the mature protein ("HSA I")
is represented by Aspss-Leuggg of SEQ. ID. NO. 2.

The HSA carrier of the fusion polypeptide of the invention may be an amino acid
sequence having at least 80 %, more preferably at least 85 %, even more preferably at least
95 %, or most preferably at least 99 %, homology with residues 25-609 of SEQ. ID. NO. 2
{i.e. HSA 1) (homology is calculated as the % identity between the native sequence and the
altered sequence, as a function of total sequence length of the native molecule, after
aligning the sequences and introducing gaps, if necessary, to achieve the maximum percent

sequence identity).



mai nt enance of osnolarity and plasma volunme. Furthernore, it is slowmy
cleared by the liver and displays an in vivo half-life of 14-20 days in
humans ( T.WO 988478 wann, "Al bum n Structure. Function and UsesPCT/ERINNADESN
Press [1977] 255-275). Human serum al bumn is devoid of enzymatic or

i munol ogi cal function. It is a natural -Barrier involved in the endogenous
transport and delivery of various natural as well as therapeutic nol ecul es
(H. Lu et al. InkEBBgtomptof 856N [pbhEpEptiBss 60the\WavaRions @ HEAP conpodnt iP. Yeh
et al., PNAS USA 89 [1992] 1904-1908; EP,413622). Human cell's

synt hesi ze serumalbumn initially in tr€¥ ormof a prepro- polypeptide. A
signal sefeifgYefisl8 am no acids (including the first Met) is renpved when
the protein passes through the lunmen of the endoplasmc reticulum | eaving
still 6 & HSAdios at the N- ternminus (in the predoninant form

Arg-d y}/!%: - Phglirg{‘g@&gqu\é\h&%g@g&{(?&t&en subj ect to proteolytic excision

during o tel nSport through the secretory apparatus.
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Ho, Adv. Prot. Chem 45 [1994] 153-203). For exanple, al bumn Naskapi has
Lys[ err] or i qsl2dcumiop acids{ ex r] and proal bumin Christchurch has an altered

pro- sequence, i.e. rr]. instead of Agler Latta et al. . P
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nat ur al | gspeerallyIwige rig3961387,388( B8Y, 39D &&T 40T (ABdeserilr i USA 5380 7 $2)kgpwn
(A. Dugaiczyk et al PNAS USA 79 [1982] 71-75) (SEQ ID. NO 2). The

doni nant (€opHasent dle(@eidir @) pF édein ("HSA 1) is represented by

Asp[err] -Leu[gf-]vaﬂhﬁﬁgméaﬁ}- NO. 2. The HSA carrier of the fusion
pol ypeptide of “the I nvention may be an ami no acid sequence having at | east
80 % nor ethprsefieanabloy (a) (b)eastordd) %s modifiedrby @nproe inedraldeletivhs I(®akh D6 offfer OF
nost preferably at |east 99 % honol ogy with residues 25-609 of SEQ |ID.

NO. 2 (i than tRsigaigns Hahe cagexy serrane)ifupdtoall (@ bifi erehd) @nipeendsn t he
native seq uer ; . ' . I ence
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PCT/ EP97/ 04Uag vative substitutions of a total of upto 15 (e.g. 1-5) amino acids._ 16- In
a subgroup of fusion pol ypeptides of the invention, the HSA conponent is
(Ya) wherein (Ya) is: (a) HSAl; or (b) a naturally occurring allele of
(a); or The HSA component is more preferably

(Yb)

wherein (Yb) is:

{a) HSA I; or

(by a naturally occurring allele of (a); or

(c) a truncation of (a) or (b) at the carboxy terminus thereof by 1-10 (e.g. 1-5, or 1 or 2)
amino acids); or

(d) a variant of (a). (b) or (c).

The HSA component is even more preferably
(Ye)
wherein (Yc) is:
(a) HSA I, or
{b) a truncation of HSA 1 at the carboxy terminus thereof by 1-10 (e.g., 1) amino acids
(an example of such a truncation is "HSA II", which is the amino acid sequence represented
by Asp,s-Glygpg of SEQ. ID. NO. 2))



(c) a truncation of (a) or (b) at the carboxy term nus thereof by 1-10
(e.g.1-5  owolesma7id) amino acids; or (d) a truncation of (a) tggs

at amino acid residue n, where n is 369 to 419, and especially V\hfgirn;eﬁyr?"qu
373, 387, 388, 389, 390 and 407 (as descripgd in USP 5'380'712); or (e) a
variant of (a), (b), (c) or (d). By "variant" is neant: - the
sequence of (a) in@R)eveh ore préfdireds bp) & A QB !

(which are ot hernthaeryetruncagtlong a’?g?ﬁef)car boxy te &DSSQ{$IR £ Hg%on
(e.g. 1-7, pertictlagly H&AId. acids; - insertions of a total of up to 10 (e.g.
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Is: (a) HSAl; or (b) a naturally occurring allele of (a); or (c) a

truncation of ( nus t.her.eo
or 1 or 2) am ng}%{g{ s’{j )angthokrgb?oggqg@r% ‘H{ 859}"?%@ of B ’V%}léj‘%)wjh’gh 15 “5"% ‘°The
HSA conpongfepafesa ﬁ)s@dih piokein OFf @lieeirdBhiion will be devoid of en ]ymauc fluncttxont r:]md will not

(Yc) wherein (Yc) (a) HSA 1, or_(b) a truncation o
car boxy tePfﬁVﬁWSOTt‘HBMIHWolel‘be d2E-pinding damaitoassiram Igkn kvisfiptter gieferred
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PCT/ EP97/ 04066 -17-
In an even nore_preferred subgroup, the HSA conponent is HSA I or HSA I,
particul arly HS¥ifh respect to =“h1=_rs‘ﬁéds§rh19dlﬁgébmxe9r iHSA pempasé¢sntheaksmept i de

of Exanpl e-chnsGVRETE &bsdultbhd*¥efers to the substitution of one or more amino acids by others

having similar properties such that one would expect at least the secondary structure, and

preferably the tertiary structure of the polypeptide, to be substantially unchanged. For
example. typical such substitutions include alanine or valine for glycine, asparagine for
glutamine. serine for threonine and arginine for lysine. All of the amino acids (except for
glyvcine) are preferably naturally-occurring L-amino acids.

Preferably each IgE-binding domain is at least 95% homologous to IgEX, and each
HSA component is at least 95% homologous to HSA 1.

In other preferred subgroups:
- each IgE-binding domain is preferably (Xa). and each HSA component is (Ya), or more
preferably (Yb). or even more preferably (Yc), as defined above;
- each IgE-binding domain is more preferably (Xb), and each HSA component is (Ya), or
more preferably (Yb), or even more preferably (Yc). as defined above;
- each IgE-binding domain is even more preferably (Xc), and each HSA component is (Ya)
or more preferably (Yb), or even more preferably (Yc).

In a further preference, the IgE-binding domain is IgE® and the HSA component
1s (Ya), or more preferably (Yb), or even more preferably (Yc), as defined above, and is
most preferably HSA 1 or HSA I, in particular HSA I1.

The preferences expressed above also apply in particular to the polypeptides of each
of formulae I, I1, III, TV and V herein.



| eader sequence, i.e. the polypeptide Val[err]-Leu[err] of SEQ ID. NO 3.
Pref erably, any honol og, truncation or variant of native HSA which is used
to preparwOBsfod3i8on protein of the invention will be devoi draft/Erezysuesi C

function; and will not prevent or inhibit binding of the |IgE-binding
domain to serumIgE It is further prefeiRed that any such honol og or
variant will have a serumhalf-life of at |east 14 days. Wth

respect to ei tPreferetdepolypeptidesdohthe daweritionodre tidse commisang a firhanblegulk of IgER
"conservative substitutions” refers to the substitution of one or nore
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t he pol ypeptide, to be substantially unchanged. For exanple. typical suc
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preferabl%ﬁ%%‘;igqgswg"éﬂ"n hi‘bb‘vg'?'s-a"é‘%ﬁcf E- bi ndi ng domain is nore
preferably (Xb), and each HSA conponent is (Ya), or nore preferably (Yb),

or even nore preferably (Yc). as defined above; - each |gE-binding donain
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The peptide linker is preferably 1-500 amino acids; more preferably 1-250; and even

more preferably 1-100 (e.g. 1-25, 1-10, 1-7 or 1-4) amino acids. The linker is preferably
lincar. i.c. non-branched. In general, peptide linkers comprising Gly, Ala and Ser can be
expected to satisfy the criteria for a linker. For example, linkers of the present invention
include: GlyGlyGlySer ("L" herein) and AlaSerGlyGlyGlyGlySer ("L," herein). Linkers

of various other lengths and sequence composition may also be used.

The invention also includes oligonucleotides encoding the peptide linkers of the
invention. Such oligonucleotides should be "fused in frame" with the polynucleotides
encoding the I1gE-binding domain and HSA component, and preferably include restriction
sites unique in the molecule. By "fused in frame" is meant that:

(1) there is no shift in reading frame of the IgE-binding domain or the HSA component
caused by the linker oligonucleotide; and
(2) there is no translation termination between the reading frames of the IgE-binding

domain and the HSA-component.



Preferred pol ypeptides of the invention are those conprising a first

nol ecul e of WQH/e7td which is fused via its carboxy term nus tRCT/ERI7AE0660
termnus of a nolecule of HSA Il, which HSA Il is fused at its carboxy
terminus to the amno terminus of a secondStol ecule of IgE[err] (lgE[err]
being residues Val[err]-Leu[err] of SEQ ID. NO 1; and HSA Il being
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08/ 04718 In fusion polypeptides wherein an IgE-binding domain "leads” expression, i.e. is

PCT/ EP97/ 040 o
The 1 nvent ol P PRsP hEnSoding seuienets,n e Jusien melessle dt is xpediEhl o uylizg theor

the leuder sequence of native human FceRIa (i.e. Met; + Alaz-Alazs of SEQ. ID. NO. 1), and

ze the
nts

this has been emploved effectively to obtain the mature polypeptide from mammalian
cxpression svstems (e.g. CHO. COS), as well as from veast (Pichia pastoris).

An example of a physiologically functional equivalent of the mature dimeric fusion
polypeptide 1gEX - L, - HSA Il - L, - IgE® is: pre- IgE® - L; - HSA I - L, - IgER.
However. the additional leader sequence is not necessarily that of human FceRla and may
be obtained from any suitable source, provided it is suitable to effect expression/secretion of
the mature polypeptide from the particular host cell. For example, the prepro- sequence of
HSA may also be used to prepare the above dimeric fusion polypeptides, particularly for
expression in yeast.

In fusion polypeptides of the invention wherein an HSA component leads expression,
a suitable leader sequence may comprise the native leader sequences. For example, the
native prepro- region of HSA may be used to accomplish secretion of the mature

heterologous polypeptide from mammalian (e.g. CHO, COS) cells or yeast (Pichia pastoris).



novel fusion pol ypeptides which are normally internmediates in the synthesis
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PCT/ EPIMi@gais in the form of a salt thereof. - 20-

A sull further aspect of the present invention provides vectors, preferably plasmids,
for use in the expression of the fusion polypeptides. These vectors comprise DNA encoding
the polynucleotides defined above or physiologically functional equivalents thereof. In
general, appropriate vectors which can transform microorganisms capable of expressing the
fusion polypeptides include expression vectors comprising nucleotide sequences coding for
the fusion polypeptides joined to transcriptional and translational regulatory sequences, such
as promoters, which together constitute an expression cassette. The promoters may derive
from genes of the particular host used, or such control regions may be modified, for
example. by in vitro site-directed mutagenesis, by introduction of additional control
elements or synthetic sequences. The expression cassetie specifically used in the present
invention thus also includes a transcription and translation termination region which is

functional in the intended host and which is positioned at the 3’ end of the sequence



An exanpl e of a physiologically functional equivalent of the mature fusion

pol ypepti de wepssamers ed by HSA || - L[err] - IgEerr] is: prehioeiaNades -
L[err] - IgEferr]. However, other |eader sequences, not necessarily native
to HSA or to the host cell, may provide eftfpctive expression of the mature

fusion protein in certain hosts (USP 5' 100" 784; USP 5'330' 901). _

The i nvent 'eﬁébcﬁﬁ%&xecﬁyﬁ?fd #8EroRPIecIN | ROhAdIRSN Y tifehexprdssiont ssBdl MEveckd} LiIE
preparation of the reconbi nant fusion pol ypeptides of the invention,

i ncl udi ng padiydeuchecot several enashets wgabling thesrassfquied hopt fodks salected.  Such markers

physi ol ogically functionagl equivalents thereof and oliganugcl eotides

encodi ng | i"?'ﬁ%‘é#le ‘5’&'3&"—?%%%“?"’5‘.“3.’ cgg‘aﬂ‘é&pfoc?‘ggmﬁﬁsﬁugﬁaﬁ Cgﬂ% “Fhese resiglance genes
further aspalitbe pliceideurider Beosontioll oft 1 pR65ridtO kraBScPiptioh NdardnRReiGHI Al
fusi on polypeptide as defined above or salt thereof, which conprises: (a)

t ransf or mi AGONINGOF CXRICHSIOR §tha £1XF8CBRSE- conpri sing DNA encodi ng a fusion

pol ypepti de as defined above or a physiologically functional equival ent

t hereof; (b) expressing the fusion polypeptide or its physiologically
functional equi wedreHartiduldrlyaithe pleparatiof of t¥cdnitnaitfasioh ¢lyRblided 9NE:I onal
equi val ent pol ypeptide is nodified (e.g. by cleavage of a signal sequence)
to yield alfvgsierh My Bppeffrciades-asasgtiodsd above; and (c) recovering the
resul tant pol ypeptide fromthe host cell, preferably as a secreted product,
optionally in the formof a salt thereof. A still further aspect
of the presenConsmuveridn of fumiay pebesin\eaptedsion vecwrer ably plasmds, for use in
t he expression Qbﬁtge fusi.on po“%ﬁggtide . These vectors conprise DNA

encodi ng t he pol [sbstepdBdbyE? tig, §¥ eecombinans ifusion PelyPeRtidasris tte sukalone
equi val ent ; : [ ; j gt t ML ch can transform, .
ni cr oor gan %’jggﬁ{:ggg J %}Qg’?eﬂgﬁ)ﬁ% éggi&gg{ ?Eéfngu‘gfkcéﬁgpgr[ 3’5%%{”?‘8&% ﬁi‘?'ﬁ%vecmr 15
expr essi ona DA ansleadeypsuchiasg plasrhizl costridserdheeree phage]ithg daarrephiend usi on
pol ypepti des j oi ne? to ranscLéﬁgt i,ona{(}J Zﬁd translational regulatory
sequences, 28RHNAL D IHATOE RIOHHPLER CEGg et PRIPE CEHOHY 'cyﬁtcé‘n&_r?oéiéb‘? £880p g small
cassette. fhand GRLAEToNBNIHREIYS ie!’cegaia ASReLh &Fﬁhﬁg&ﬁér{:%ﬁ& sBQSnckSES:
or such control regions may be nodified, tor exanple, by Th vitro

Si t e- di r echethsentdagendsiesminablei fashion wdthonn last ofiddisssamtial bindogicall fuatwdreoft te
or synthetic se_que,nﬁe,s. The expression C%E}S‘Fg{ﬂt"e specifically used in the
present i nVEH't Sh™FHUS ZPEper §EPUHA 1By iU8¢€ i1 Hheaidigntiicationaandoselection of
terninati ofeik 8 inQfdrbl GhtH e dtihg QB&br. Malkap gkids g G4 drSvi
positioned at t krlle é endt of t:t he sgequen'ée g \6}\29%8/1%%%@‘&% Gt provide
PCT/ EP97/ 04Q@@ cline resistance or ampicillin resistance. Suitable cloning vectors are described in

J. Sumbrook et al. (eds.). Molecular Cloning: A Laboratorv Manual, 2nd Edition (Cold

Spring Harbor Laboratory Press [1989]) and can be obtained. for example, from various
sources.

The FceRia cDNA clone pGEM-3-110B-1, is described in A. Shimizu et al.,
Proc.Nat.Acad.Sci.USA 85 [1988] 1907-1911 and can be obtained from the American Type

Tissue Coliection (ATCC stock #67566). Single-siranded human liver cDNA can be
obtained from Clontech (PCR-ready Quick Clone cDNA, Cat. D#7113-1). The sequence of
HSA is available from GenBank under Accession #s: V00495, JOOO78, LOOI132,
1L0OO0133. HSA cDNA can be obtained by PCR amplification using oligonucleotides #24
and 25, as described in Example 2.

A polynucleotide encoding a suitable IgE-binding domain_o_r,H-S'A component DNA
can be prepared using the polymerase chain reaction (PCR). PCR utiiiwzes a single-stranded
cDNA template and a mixture of oligonucieotide primers. The PCR procedure is perfomed

via well-known methodology (see e.g. C.R.M. Bangham, "The Polymerase Chain Reaction:



-21- encodi ng the hybrid macronol ecule. In addition to the expression
cassette, the vector will include one or several markers enabling the
transfor MYP I8 o be selected. Such narkers include mar k EIT/ERA(04066i ng
resistance to antibiotics such as 418. ,These resistance genes wl| be
pl aced under the control of the appropr?%te transcription and transl ation

signals _allo .
parti culc:’fﬂ"}lg %‘ﬁgdpl"é SiS st #“ﬂ%ﬁ'&g@ﬁ%\?’c?@su-o?htlhe
i nventi g 108y ﬁ@R%Js%BQHat@nﬂ fo?%sé 9{ hﬁVﬁts are Also R EAyOR aRhb e U AN
protei n“expression vectors first step in the construction of
r ecombi varibus sgiress. piity peg metteslsifor nsmgmlwn @mafmﬁler destsibefl ihhe f usi on

pol ypeptid 0 g vectors. In this context, a "cloning vector" is a
DNA nol é(ﬁﬁzsﬁ g ‘@h %59 )a pl asm d, cosm d or bacteriophage, that can

replicate autrsQAndRyantes en@odﬂﬁg[sslgamoﬂ@m% t4h 68bidedBP PORIoN RGIeRbSary using
typically contain one or a nber restriction endonucl ease

r ecogni tsymthetéd obsormclmﬂesﬁthfabmogn kDR nsgnad mp@dtmuhmqsnwt\estqum@s

det er m nabl wi t hout .l 0ss.of an.ess bi ol function of
he vecEareding Aol by aBPRes e RrERRER 1 Fram R NG ssalifiene

I denti f bg@(;d,@l@n]d -188hiRas bp heofusion! potypeptigef or med with the cloning vector.
Mar ker genes typical ly include & nes that provide tetracycline resistance
or anpicilli rFUISl@Ql%ftlBﬁ@élyﬂSQlﬁma semay bﬁlangomﬂuhedéymcmmmb@ctmdmm
cabr o0k i SR O B9 a8 AphORar R AR BNl Rl Al 1 0"
exanpl e gefid. Olinkars AridSadupesrs ean be used forTb&n@c{herml}dRI seqjiegcee DNA cl one

pCEM 3-110B-1, is described in A Shimzu et al., Proc.Nat.Acad. Sci.USA 85
[1988] 1907- Pybgloging Xémfsan%fra?qr@ad@%mxsmfeowﬁﬁwr@mwwesn ishas by use

Col l ecti ) v can be
obt ai neg?? r (()ﬁ{%gont gﬁ% §g§%9é33§ g&ﬁéﬁgﬁgqg’ﬁﬁﬂm{%‘ﬁ se %#9‘%% The
sequenc ghofphkiade treameat It@bhﬁdfwnaemﬁbwﬁ:ﬁtmgM@NAQﬁelasuleﬂ and: hg\é@@A%xm
JOOOr8, LOOL32, LOOL33. HSA cDNA can be obt ai ned PCR anPI I f1cation using
ol i gonudP@'@Pf’ﬂés"%ﬁ?Z‘Zﬁ aheehpigues forgwch manipul P‘r’PrEir&n‘lﬂS%"@d in the litergture and are
pol ynuchgod-h 98 (sgQdi Ng a suitabl e | gE-binding domain or HSA conponent DNA
can be prepared using the polynerase chain reaction (PCR). PCR utilizes a
singl e-stranded cDNA tenplate and a m xture of oligonucleotide prinmers. The
PCR pro%ed reis e forred |a vveI I -kn nmet hodol ogy (see e.g. CR M
Bangham® " FRECHAPHE R
The cloned fus:on protein is then cleavcd from the cloning vector and inserted into

an cxpression vector. Suitable expression vectors typically contain

{1) prokaryotic DNA elements coding for a bacterial replication origin and an antibiotic
resistance marker to provide for the growth and selection of the expression vector in a
bacterial host;

{1) eukaryotic DNA elements that control initiation of transcription, such as a promoter;
and

(3) DNA elements that control the processing of transcripts, such as a transcription
termination/polyadenylation sequence.

Therefore, another aspect of the present invention concems vectors, preferably
plasmid vectors, for use in the expression of the fusion polypeptides of the invention, which
contain the polynucleotide sequences described herein which code for the fusion
polypeptides of the invention. Appropriate expression vectors which can transform
procaryotic or eucaryotic cells include expression vectors comprising nucleotide sequences

coding for the fusion molecules joined to transcriptional and translational regulatory
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Started"” in Protocols in Human Mol ecul ar CGenetics, Human Press [1991],
Ch.l, p. 1-8). PCR kits and nmaterial for -88e in the kits are al so
commercially available fromvarious sources. Kits and nethods for using

them are fyeqtdires dhso areadlecred coding/$e the Hest'c8RSsed. For expobSiGietHIENESIS,
encodi ng signal peptides can be added by PCR or if necessary usin

synt heti c vsciogesuril asothpydescribed by M ot eRebersonsLgial. Ghem; Eﬁ/ é%ﬁéé@é-lm
sequences € | ra

w th DNA SERUBNSEE. JHETHBAM TP gk ORIbe BRI HOREY WA AR B oslalch” For
Fusi on of dxpeespioh)imyehsoin egression bestarcnmhpsi pHikdDBsupplied osthmdreilnvitrogen (San

vector  codie o LA diSh e ekprupe Kingaalikedh K120 08 cak By vkes The
joining t gﬁoQNﬁgﬁ%%&qg%ﬁgectcd to be drRUFdeObbrded and Fg?iédgpﬁ?éﬁ. | B SR AP GRast
ntion yne

wi th conv techni Ques, such as by use of restrfction enz

di gesti on dxpregsionisggemp puaipdd Saccharomyoas ceelisiacsandoKhiniekarhydes 1pdiss phat ase
treatnent to avoi d undesirabl e joini of ecules, and ligation with
appr opr i at¥PI5s§q8ds g“ﬁ‘éﬁﬁﬁfsqdé OTS&”CB%EIP%W#H%%R aé‘tde"\ﬁ’e%%g ﬂéﬂ‘f’loﬁe?-h%m
l'i teraturepgpd @A.edsggvme et fordhfection Bf ifskBl G381 Whid RBLAGOExSddRid0d

pol ypepti des e cloned fusion protein is then cleaved fromthe
cl oni ng veetrete aglycpsdaied end idinudfidmbendsdawedumt. vect or. Suitabl e expression

t typi I t ai 1).. VOt | DNA t di for.
bacter i alFepti de THOBPPYPHPIOOREdHRa A mmRLE T P S PP e Paris Y e
for the gripminheRds&elrembinihliah dells MePheSHvaRion 96E108ed fhisforPpRYBEiks P Shy
(2) eukaryotic el ements that control initiation of transcription, sucC

as a pronmgtiygosylanen. (®)disNde badgingsstetsat Incraniewar, mygationsd @salysig suggests that

transcri pt,s,. such, as tra ri-pt.ion tern,nation/ pal.yadepyl at.i 0 equence.
her o or bN-uBi B8 Tald " BARE b, Sohitah A8LerR BRELERS B e tiufkeRS

pref er abl yolvdds @Asiibel sivACIAhE IgE Fecepit & RhiiR ASSHIAES @MlOPNAS UsI5i83M1988]
pol ypeptides of the invention, which contain the polynucleotide Séquences

descri bed 196771 vihigere Dogerresponding tpamioA agist Ipsidves 46s6bANHELiafvent i on.
20D 00 | o SRANGT3| WSk sk e A0 AL PESEMP st
codi ng f orcohdpeisingSit. OMhewh®RE plefbrréDeXyEssich $ystein 68 bpd i RdictAas biRRS hddddonal
regul ator %c most similar to those in the native molecule from which the polypeptide is derived.
Yeast and insect cells are known to modify glycoproteins differently from mammalian cells.
whereas E. coli does not add sugar molecules after secretion. Therefore, while expression
from any of these expression systems can yield a protein product which is useful for
diagnostic applications (for example, the detection of an allergic condition), the most
preferred form for expressing this product for use as a therapeutic molecule is expression in
mammalian cells or possibly expression in the milk of transgenic mammals.

For expression in a mammalian host, the transcriptional and translational regulatory
signals used in an expression cassette may be derived from viral sources, such as
adenovirus, bovine papilloma virus or simian virus, in which the regulatory signals are
associated with a particular gene which has a high level of expression. Suitable
transcriptional and translational regulatory sequences also can be obtained from mammalian
genes, such as actin, collagen, myosin. and metallothionein genes. Transcriptional
regulatory sequences include a promoter region sufficient to direct the initiation of RNA

synthesis in a mammalian cell. Examples of typical mammalian cells are Chinese hamster
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whi ch ar e‘gég?@épgd accoding to the host cells used. For epr&@l’Wﬂo& E.

coli, vectors such as that descri bed bé M W Robertson, J. Biol. Chem 268
[ 1993] 12736-12743 can be used. The pr’ duct is expected to be

oxpr e (N celh SV b eRastores Supbix kifner this fROSh el EFk N Swieyo
CA - USAhoRieCiHhbyBR80Tae Aikes 3 1ikindt! fbroBusal 6ope rﬁgﬁag,ggfeg%) can be used.

The protein product 1's expected to be disulfide-bonded an ycosyl at ed.

O her sui t abf@ expasssioaxipmeasmaliars gelis tiwe preférosemshod s sesrptiars froar CHGI ae

and Kl uver ces tis.. For expressjon . in bacul qvirus, vectors such as
PAC360, CHRLTTSGE? SO, R P Gols e b At B i otentesidis waica s dveiealt or
i nf ect i fexpfestion 8 imrdle Sells Wik Bs @27 hind S0 @el€ dALAbSHES & thifsugar :

gl ycosyl ated and di sul fi de- bonded product. The fusion polypeptide

of t he linkaghateopresamt i hbman serung | [KsBpbooeheas ethy BioTachnoly OwhE913dxpr essed i n

Oy cosyaT ST god G hitFer B BRFIBE, SREHERE AEABaRR SPERbfRa! Priats
anal ysigkpfedg@eibm thet mirihé ekied aHE amift-adello Ardnutde fés aﬁx?ﬂreo‘ﬂlﬁag%%dé‘agse

seventh positions of the N-linked glycosvlation sites of receptor
[err] JPAIRR) and grerefiopqiasgtungble topayntesiga RSings, IBBhidig0Znd glytineFiegnow. 2)

or oot ey Dyt S Rt HEERE laRfdoaling oMl BrRsrmie Y Bha

di mer s mIRRIdedk REn ibke . indriaesedstanfplfied bye Sxpospigesels AfnSfoemedWith fiege i N whi ch

any sugars added wil| be nost simlar to those in the native nol ecule from
whi ch tHRsTHES ypEsreageg levele pf meghotexasy afalatg araleguecwhich compelesdan falate

nmodi fy 9 el LETer o] | d - |i does
ot add AEERI erichae St of WiPkichmd, PR SRAER NP 6! ERpre UL RCHO i Lom

any of tdigsie pMP? ¢RI Kaufigai end. cEMBO ¢ 6 [ 2987 Ai8ei 193p) OThe pMUT vdttbShassef ul
for diagnostic applications (for exanple, the detection _of an allergic
condi t i'oH) PerrePied the, DHER: 2ere phigh 1 dranssaihedsas; y8inglsi BRNA (it thedpraigne as

a ther gpgut hﬁc%@éﬁpa¢<§, {rSatBeRf stﬁhmomdr@m'dh%ﬂ 6B WitPincRAskLEP! Y

expression in the m of transgeni ¢ nmanmal s. For expresSion in a
mamral icancdnositipns blemethatrssate photbrib¢ femignt geamasindttho MHFR egot ateocorasiptified.s

used in.an expressio assette y be derjived fr viral sources, such as
adenovinrrhﬁsp,mﬁlg i"ﬁ%’eﬁaﬁﬁ’md e\ﬁeﬂgés B¥Pested; ‘ﬁﬁpevé'F‘ﬁ?fie'lbﬁ“q\?ﬂs E’HI gHEosiyed 4 or v
si gnal 3, AiRnadaRphatad Wi th a particular gene which has a high |evel of

expression. Suitable transcriptional and translational regulatory sequences
al so can be Avbewpmssdorn veqipmeamed indredgegteinto dagsiredls vaiogi nyarasy lofdgeahpiqugosi n.

and. Tl 8hNSLE pH50 VARIRBLPhR R R B AR 2
mamal i;ad eelike. BraERbAS 1RhsfeMBl Golls BRI @ afEplopagdiéd WHeRGS endhanst er
expression vector is stably integrated in the host cell genome to produce stable
transformants. The cells can be cultured, for example, in DMEM media. The polypeptide
secreted into the media can be recovered by standard biochemical approaches following
transient expression 24 - 72 hours after transfection of the cells or after establishment of
stable cell lines following selection by e.g. antibiotic resistance.

Conventional methods for recovering an expressed polypeptide from a culture
include fractionation of the polypeptide-containing portion of the culture using well known
biochemical techniques. For instance, the methods of gel filtration, gel chromatography,
ultrafiltration. electrophoresis, ion exchange or affinity chromatography, such as are known
for protein fractionations, can be used to isolate the expressed proteins found in the culture.

In addition, conventional immunochemical methods, such as immunoaffinity or
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(CHO cells, SV40-transformed nonkey kidney cells (COS), HeLa, BHK, NH

Swi ss nouse enbryo cells, rat, nonkey or -Bsman fibroblasts, or rat hepatona
cells. For expression in manmalian cells, the preferred nethod is
secreti on jinnfficeb¥arpi@ tan bé\lpeﬁfbmemamﬂqdwrfw tesnkfosmagien, diure, amplification,
[err]l,3-1inked gal actose residues which are typical of expression in

nuri ne celsceeBingrndsprodyce pipductpp /and quirification aieirdsn wslitknopn See ag:arl Sambagk

123,150 o PP BRI i PR S, AISSC o bkl

r econbi narfregsr ¥ouc 51988k 564980 fromthese nurine cells. CHO dhfr- cells
are nmutant for dihydrofolate reductase (DHFR), and therefore are unable to
synt hesi ze purines, thymidine and glycine de novo. The copy nunber of
chronosomal |y i ' | FR gene
can be increase g@&%h lfﬂegg yéfegggéyﬁgw\gpe% 15%?33%{ or'%%dgéﬁaf’?‘f' CRu¥ do %ea'
pl asni ds tarhmalisnandgn lpaniutarohumed, hetiess sutfering fronfblergits| Te xR Biding
conpetes for fol i nding at the active_site of the enzyne. A suitabl e
vector f odOBRHY 8@%’5" HSiOR ;@%@ep&ﬁq:srcoregqtpgfqrslg Nish the IZE regemtan naturaliy) pre@uBO
J. 6 [198 ) I f

gene whi c%klréﬁst?rcgﬁgc%afoﬁhgaa?w;&gégghgg S sgt tlgﬁ yp gm%)palnt&e‘irIC¥é-J.ﬁ(r3‘lSPI‘:}@Q
Ther ef or eprmpmmmdrwabhem biod to thase fadicrgydef&td@;r athif te medidts thu ilhr'gnacxéqaﬁxkﬂg

concent ra ot r ex both the foreign gene t he DHFR gene are
co-anplifi @8 g%’??é"%‘e% ﬁg’tal%gfé?é:f’@(?e?ersow s@gcréi:‘%@ri' ﬁgﬁ{)é—’&’t‘é‘a ding tgeauto-
di sul fi dezhonises @ekegliycosyl ated in a manmal i an pattern. An

expression vector can be introduced into host cells using a variety of
t echni ques i nclThdriefireaht prasemipingepint provides af ]Eharrhmptitailpmmpmmmdﬁoat ed

transfection, ele ora e. Pref abI , nsfected cells
v e ser ecranpafiyery bRAG e Tineliawtomubudfs il bresil s inh &ecpragcton of
i nt egr at eqigE.rhnbhﬁum@rtsu?g}elssm@ B@dl’@r beevRh@EVE @rcsthelat 8f "G RETRRE or-The
cells can be cultured or exanple, in DMVEM nedi a. The pol ypepti de secreted
into the medixeddisongers: @n@medpwﬁsalb'n@chymndmmtmas asgopratext with allergy,
followngtrans en after transfection of the

cells or Tt # ‘ég’f%bqef'gfr’\ﬁiﬁi ?oé%’c arpag an@eﬁlﬁm?’f NEELA3) | owi ng sel ection by

e.g. antibioti @yragESbAIEE receptor- meGRRGEAIEH@ABR! i RieBRUASsdratrs REQNREH R tHPThe
expressed pol ypefpt Ide froma culture _include fractionation of the

pol ypept i B&duisne !.thﬁa boypdilgh regeptore FegRk to d2Risr rfgamemnuhnm thj eeRdni cal

t echni que n g rg el

chr omat og?apm’ Fgcf rl%?ft '{lﬁo egﬁ'égt %%r%glrcejsf‘ls&’ | obr{gnqlé% aﬁb’&"%r“‘%‘?‘ﬂ nity
chr omat ognaphy, hL&UQ:hcﬁ?poaéﬁi aMEl(ng”lalﬂﬁgxcpﬂh@rhﬁs natdpiadeinpdnls| efemat aap 1AG€ ths
to isolate the expressed proteins found in_the culture. In addition,

convent i oWl & rﬁ‘i‘{ﬁm@: HBIRREAI anfbplne @en-allgrgic Ximuray diseasei and pther pulmonary,

dermatological or autoimmune diseases.

In particular, atopic dermatitis, one of the most dramatic manifestations of atopy, is a
chronic inflammatory skin disease associated with high serum IgE levels and a sensitization

to various environmental allergens (M.-A. Morren et al., J. Am. Acad. Dermatol. 31 [1994]

467-473). Current treatment of atopic dermatitis concentrates on the use of steroid-
containing creams, and severe cases of atopic dermatitis have been successfully treated with
cyvclosporin A (H. Granlund et al., Br. J. Dermatol. 132 [1995] 106-112), but the side effects
restrict this treatment to a minority of the patients. An agent that inhibits the functions of
IgE such as mast cell degranulation and IgE-mediated antigen presentation by B cells and
other antigen presenting cells would be superior to any presently known treatment of atopic

dermatitis and in addition also be useful for other milder forms of allergy.
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i munoabso® 1M Ban be performed. Techni ques for transfor maPCIEPITOLaEST €,
anplification, screening and product production and purification are also
wel | -known (see e.g. J. Sanbrook et al .“2?1989], supra; R J. Kaufman,
Cenetic Engineering: Principles and Methods, Plenum Press, Vol. 9 [1987]
156-198) . The fusion pol ypeptides of the invention are indicated

f th ' : i an; ' i cul.ar, .
bat i ot s ouf £ O a6 bbb b ST pdfic Aind, InBRELEBEE, of 1A iy egpion
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i nhi biting production of IgE. and thus for suppressive and/or preventative

treatment of IgE-rpdis AR i rS...an re .
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dermatit nggé%@%n%frtggég%éﬁg he use of steroid- containing creans, and
severe cases o$uiaibdppharthacémically achepvadldess MuRasaitlaty/tHoseared with
cyclosporin A (H, Ganlund et al., Br. J. Dermatol. 132 [1995] 106-112),

but the 8h#EasEylically aceapabletnoptpsict organifesidst polymerinaeidsy oninorgemipatident s.
An agent gt hat i ki D ' =.such as nmast. cel |l degranul ation
and | gE- rErééf?'glteé 5&%‘%%%% r feclsj{’e}'ﬁ\ %?é}gﬁg{)ey;g%ﬁg'e#grbécnCPCBF‘HEY g%{ﬁﬂ“if onic,
present i ngricethmesw fdnde, femaripegluosnit.oglanynipr iggiesirbik Mydrodhl @, fRMhioRic,

atopic dermatitis ang.in a&lqition also_be useful for other mlder forns of
al l ergy. actic. maleic, malic, mandelic. methanesulfonic, mucic, nitric, oxalic, pamoic, pantothenic,

phosphoric, salicylic, succinic, sulfuric, tartaric and p-toluenesulfonic, as well as polymeric
acids such as tannic acid or carboxymethyl cellulose. Suitable inorganic acids include
mineral acids such as hydrochloric, hydrobromic, sulfuric, phosphoric and nitric acid.
Examples of suitable inorganic bases for forming salts of a carboxy! group include
the alkali metal salts such as sodium, potassium and lithium salts; the alkaline earth salts
such as calcium, barium and magnesium salts; and ammonium, copper, ferrous, ferric, zinc,
manganous, aluminum and manganic salts. Preferred are the ammonium, calcium,
magnesium, potassium, and sodium salts. Examples of pharmaceutically acceptable organic
bases suitable for forming salts of a carboxyl group include organic amines, such as
trimethylamine, triethylamine, tri(n-propyl)amine, dicyclohexylamine,
B-(dimethylamino)ethanol, tris(hydroxymethy!)aminomethane, triethanolamine,

B-(diethylamino)ethanol, arginine, lysine, histidien, N-ethylpiperidine, hydrabamine, choline,
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In addition to atopic dermatitis and atopic asthma, the polypeptides of the
i nvention can be used to treat or prevent-2Fhronic urticaria (CU), in which
mast cell degranul ation through activation of Fc[err]Ri[err] plays a role.

The fusi orbgisihy,panyienediamine; plicosuming) methyiglucindng, thedteumiis,; PUrines, piperazines,
aut oanti bodi es _against. Fc[err]Rli[err], in contrast to anti-IgE nonocl onal
ant i bodi esplmm@ﬂ%tcﬁffélw and P5ecARE-f or tr eat mant of the disease.

The pol ypepti deﬁg@%&?&gtﬁ?ﬂk%f%? rpgg'ﬂeﬁnéf% ?épa?edpi}ﬂ tglgtfﬂa? Hanner by

conmposi tion conprising a polypep pre

unmodi f i edcanedcying phé gelypeptide whardmacmuﬁmeaﬂqhwmmem thb|d%sx$ﬁ‘l indrﬁ&ﬁ@@? organic
phar maceuti cal IMCCG table carrier or dil he term"salt"

refers in 35 8YASRYGrechipns Aeide Ralis Af IW&S{O&EF of &he P@tﬁﬁlﬁéﬁw bel from
phar n'ace“tdo.?x%sju}’on%ﬁg%g &?%cgb%'ap&a&% fhefeptife WAul BdbAfiofk éﬂggaexgxgacg%l dSirh

€.g. an amno grou ol ype ain, rom pha
accept abl eba:sf.)luctmxs' a nlmdda’s Hydrdxmdmbmseg sadibm hyfdrﬁnge ameeal hapbpha@raup of

t he polyp ge ch chths befor%d s i.nternal salts and/or as
salts of t ‘éa’ 65"'%‘5 PP 5?:" NRIg Of;SA¢IUM, picathanase; FpebATIRE Basersyeh as

i nventi on. m?th Hmune gylntlaggﬁolmcnaceut ically acceptable acid addition salts
are those o E)’ armaceutically acceptabl e, non-toxic organic acids,

pol ymeric acids, or |norgan|c aci ds. Exanpl es of SU|tabIe organi c acids
conpri se acetlcrqascorblc zoi c, benzenesul fo citric,

et hanesul f oni c, * FulPgFRROn B’I“ﬁ | CONCEInS PRATTRACE) GBFEF?\“EC"’%QQFPBENP&‘# govel

i sot hi oni GusibApblypeptidd & Beﬁﬁ@ dbove @Qdﬁldrﬁxacéﬁ'ﬁk}ﬂ?}nﬁﬁéb{aﬁfy Salt (TGS, togcther
nitric, oxalic, panoic, pantothenic, phosphoric, salic succl ni

sul furic, v tlazhaunmdllq:ﬂltyomsrembhlﬁmrcqr diluene| Thasarpiet ysnptgef&rabigm:lsteslcch

as tannic acid o car box cel l SU|t bIe i norgani ¢ acids | ncl ude
ni neral ad¥ a%gcg Sk 3§r‘3‘?§%g§&ﬁ¥"8ﬁa§l H@‘Haob\'y yéﬁfqmga]"ﬁnd‘%%‘}si xRS
nitric acigd glyvcols areEﬁ?@féPﬂcﬁsh hd §Hh1e?sbd)xedﬂd¥ﬂ[sgﬁﬂhﬁuﬂﬂ§q%hfsﬁrxscfth'ixE) pg salts
of a carboxyl groua:) include the alkali metal salts such as sodi um

w

pot assi um!apetabletseluiiangalTihe; comprosiidnainiy) &e @dagonvertidnally spmmrtaislmhdlzlam
bari um and mag I um ferrous ric, zinc,
NG R ngn ons cah q)eaa ;gyc rgsg 1§all%r1 2 Pﬁréh%f :

manganous al um num mangani € sa nrum

cal ci um magnaﬁﬂamnscmﬂﬁsmrumnoa@l@ sebutiieS@dly or ift@BRhAE/)0br by intraperitoneal
pharmaceutically accegoabl e organi ¢ bases suitable for formng salts of a
car boxyl gHBUBSFHIAN deoropafeRiFral admiustratione i iaprafered: thay thenfusion polypeptides be

triethyl am s@ﬁtul _[ LélUBBrxg%lli%ﬁlr@ep@m oq‘i pQXs?xllac.)@.aﬁf%ﬁrgt rl]cea’st 1 milligram of polypeptide is

soluble in one mililiter of serum or plasma.

The compositions can also be administered by known techniques for topical
administration. Examples of suitable dosage forms include sprays, opthalmic solutions,
nasal solutions and ointments. For example, a spray can be manufactured by dissolving the
peptide in an appropriate solvent and putting it in a spray to serve as an aerosol for
commonly employed inhalation therapy. An opthalmic or nasal solution can be
manufactured by dissolving the active ingredient in distilled water, adding any auxiliary
agent required, such as a buffer, isotonizing agent, thickener, preservative, stabilizer,
surfactant or antiseptic, adjusting the mixture to pH 4 to 9. Ointments can be obtained
e.g. by preparing a composition from a polymer solution, such as 2 % aqueous carboxyvinyl
polymer, and a base, such as 2 % sodium hydroxide, mixing to obtain a gel, and mixing

with the gel an amount of purified fusion polypeptide.



[err]-( dinethylam no)ethanol, tris(hydroxynethyl)am nonet hane,
triethanolamne, [err]-(diethylam no)ethanol, arginine, |ysine, histidien,
N- et hyl pi J¥? P8P4728 hydr abani ne, chol i ne, WO 98/ 04718 PCT/EP97/04066
PCT/ EP97/ 04066 -27- betaine,
et hyl enedi am ne, gl ucosam ne, nethyl gl ucehri ne, theobrom ne, purines,

pi per azi nes, 5_|bperi di nes, caffeine and procaine. Aci d addition

salts of the PFbeyemIpesitien inpieferably administered subrilansonyy Ar inayanouply, and

contacti . y ' 1t h one or nore equivalents of the desired
I nor gani gggég%}%gk'i %{&géé E%u‘gl h as hydrochloric acid. Salts of carboxyl

groups of the peptide nay be conventionally prepared by contacting the

peptide with e.or nore _equivalents o esired base such as a netallic
hydr oxi de basi-gc dnygntiep @isq Wi%iiadé?&agﬁ’gt‘fﬁmﬁ%ﬂ‘E’gﬁﬁf’éﬂ%r“’ﬁ‘iﬁ@&ﬁbonat e

base suc%@ﬁﬁg L«z&!ﬂhﬁﬁf&i%%ﬁl e{e;ﬂ%ém,béﬁ@e&m} it OF a%si@ﬁ}#&ﬁy&l@gge orch

as triet or triethanol am ne. e Invention t
concer nsthphavemoauiri £ pharmacpoically aoseptabip sals theyeaf toavpdtieht st ased of ypshpt i de

as defined above_por a pharpmaceutically acceptable salt thereaqf, together
with a pheHTEBbuThe AP ERAMSRL IREFP YRR g the SRbrse o ancallerpie disease
pref er ablyed; 8t Ghén the RYUECSLEhp@Rhs BApEALEAIR) tutedeRE %?'aecddtﬁkﬂbgﬁ orater,
physi ol ogi cal sal i ne, aqueous dextrose, and dglycols are preferred l1quid

carri er spophyliatuetreamephfite. pobatd yhe omsehof gnaoticipated dgE+ of &gE-atdeptor -

solutions, [The. conposition may,be a conventionally prepared |yophilizate.

The corrpcfgﬂ'?%ﬂgh%g crb%ucﬁoaﬁﬁ?i as1 eé?'&areg‘aﬁ%g'm cally, i.e. parenterally (e.g.
i ntranuscul ar ffie effBétvaVadtags iy accoi@aidt MRS YarPVark iveadakitR! dakge tRindMito

i ntraperitoneal adm nistration. For parenteral admnistration, It is

pr ef er r egPnsitigrationes. 8. bk Gagise oy feperiyef the cendigan ibgingytreatedshe age, ssatandnt
| as . | Ll | ide. | _ubl
o e Rt B SubleBfleneRt udadMehl B 8Oy 6P ER! bTichoc30Le.°

admi ni st profsin biactorOWhichesrd de@r@snably by ephestiopsininethstis.at i on. Exanpl es of
sui tabl e dosage forms include sprays, opthal mc_solutions, nasal solutions

and oi nt ment s>inceindixigupl wibjestss idgly vary wethgdgEdas WelRspantthodydrhickBIx he

pept i de L& SRREARLLENR SRNRRARAEE AHAoRf ke htRwin P Yed Be Yelitfhe sl
aerosol tor comonly enp oyecf I nhalat1 on therapy. An opthal mc or nasal
sol ut i onhaay bbeverariuk 461 wnéd bytodi smed tHemptdl kenat of/ serimgigilamd tintisbdies to

Lot | B St S DB E02kh BSH LG Ll bRl B B
ant i sept jdminfdiatish | NMBetddghpdkitibrrBay QlsBhbedadrinBiertd Bh HEPHrSmEAD BRiIOR At 8&%
e.g. by preparing a conposition froma polyner solution, such as 2 %
aqueous washipxyieivalsl as may be appropriate), also in either single or multiple administrations.

For an average subject (70 kg), a suitable monthly dosage can range from a lower
dosage of about 0.5 mg per month to an upper dosage of about 500 mg per month,
preferably of from about 1 mg to about 300 mg, more preferably of from about 20 mg to
about 250 mg, per month, of the fusion polypeptide of the invention, such as the dimer of
Example 7, conveniently administered in divided dosages once or twice 2 month. Higher
dosage ranges, e.g. 500 mg per month to 2 g per month, may be indicated in patients having
high serum IgE concentrations or in early treatment phases.

The dosage and timing of administration may vary. Initial administrations of the
composition may be at higher dosages within the above ranges, and administered more
frequently than administrations later in the treatment of the disease. Appropriate dosages
may be determined by measuring the content of IgE and antibodies to FceRI in the patient’s
serum, as indicated above. For example, early in the course of disease, the fusion

polypeptide of the invention, such as the dimer of Example 7, may be administered in



pol ymer, and a base, such as 2 % sodi um hydroxide, m xing to obtain a gel,

and m xi ng wvigesioyrisgel an anount of purified fusion pol ypepti Q%TIEP97/0406¥\D
98/ 04718

PCT/ EP97/ 04066 -29. - 28- The
conposition is preferably adm ni stered subcutaneously or intravenously, and

nost typi Cakéekly 86426 WfDDOBOD vig of polypeptidd e theWRinigeOpatiting €76 REP

(ljyp _ rf:\ﬁ@rscl?arance
met hod of treatment_of allergic conditions conprising admnistration of a
t her apeut i c¥fl Seprefigh apd @ét!b@&mF@RIamﬂra@nememm mpy sf radueed ny eveeklyn

(1 cat ot SUPHEE Rt treRRAR, ST oBits sk TR, ociedh, BRginE Hiomond 8 todogrn or

al l ergi c digtasptidd pecrédtment. Wwhen the relief of synptoms is specifically
required); or as_a continuous or prophylactic treatnent (i.e. prior to the
onset of an antiepEamresitins ofthe gresericiayention canshn adminisiersdraither atanetords
an al l er gi Gohfae: : f i oy her ewi.t h
can vary o&gr a \t}\lnbgg)’ i aﬁgleer £ %T?ﬁgmlgn tﬁﬁ% xés\ﬁegfe)&g? ﬁ%%ﬁgeg‘?ﬂ{%?}%‘g'&?ce"é‘%ti?’ agents
severity ofsutlhes emitdsthmines eicogidoseadidsl, t he age, sex and condition of the
subject, the length of treatnent, and the potency of the particular fusion
protein. factors which are determ nabl e by conventional nethods.

Si nce i ndi vi dual | ' Vit ' ( tihody to
Fc[err]R) cont gr?l:% ngﬁ;grﬁa%éeﬂﬁ%{%ﬁ{% tg# P géc? ?\k}{ee f gg’é}géa yé@é@g%i&iﬁ%gveﬁon in
herew th can ibedtro bagdesicrassgdofisnysiandari dommatne 3. ELISActs Hempdlirk the 16 of]

times the tl al content of s } E and antibodies to Fc[err] R on a nolar
scal e. The ‘gétof BRtO-FRIpOiES e grﬁ%jlgij eg% 13 GREQNG URUCara pajienis)p @ Riplagigal spmple
admi ni st r alob@hed TAém GORRASH Psmt,@g. Blos@ ob isQEFMRLET §le Qr%{zlsdg%pom@m h

basis (or at such weekly intervals as nay be appropriate), I'n erlt her
singl e or wdraniageeudyfrqilivtesatinding and detectiofof Igh cnestaayebediss ec FcéRDikap

a suitable dosage cap, range fr | ower dosage of about 0.5 er
ot £ SELISh PR s, ~dnt ATesahon Rt SHarATDORe pErsaBl ¢ e RAIE cn
about 1 nysiQe abauheaOR @fgtzhcrﬁ%ﬁ‘gipgfsfpﬁﬁﬁb&%tg@z?aﬁémo@Q&Esta?&erfg »mcﬁ*?ﬁs’éiga%%em

250 ny, per nonth, of the fusion polypepti f the invention, such a

di mer of BEkanptes exposashizinios autoyanithediileveds eah also dievincastratbwadesrmime ghor
twi ce a nongh... Hi.gher..d e.ranges . 500 er,mopnth.to 2 er.
month, may" fgc 'elnrcu\jg)gélt" 8&?’??}-%%? %B%t%s a?\i\lﬁgﬁﬁmﬁ%g%ggFW‘rﬁ”?l&égtcoﬁé'éﬁg’r‘%f t9is or

in early treatnent phases. The dosage and timng of adm nistration

may vary. Initial admnistrations of the conposition may be at higher
dosages within tThe 12¥savan fumbes compiisendmethad of parfaoniagfgeagubenapy in hamans

adm ni strapLigns doiikcieoflad Bficddifidh Tallbn Pbiypafudl SPARCInvARRSCRG! RL&intios 3pes
IgE- or IgE receptor- mediated disorders. The gene therapy method comprises modifying
cells of a patient by introducing therein a polynucleotide encoding a fusion polypeptide of
the invention and expressing the polypeptide from such cells. For example, somatic cells
may first be removed from a patient, then genetically modified in culture by insertion of the
polynucleotide, and the resultant modified cells reintroduced into the patient, whereby a
polypeptide of the invention is expressed by the cells of the patient.

Alternatively, the cells may be modified in vivo by direct insertion of vector DNA
encoding the polypeptide.

Suitable cells for modification include endothelial cells or leukocytes. For gene
therapy applications the polynucleotide of the invention is preferably under the control of a
regulable (e.g. inducible) promoter. Expression of the polypeptide may thereby be made
dependent on exposure of the patient to an exogenous factor using known regulable

promoter systems.



may be determ ned by neasuring the content of IgE and antibodies to
Fc[err]Rl in the patient's serum as indicated above. For exanple, early in
t he cour seWS¥9843Base, the fusi on pol ypeptide of the inventi ®CI/ERITNES t he
di mer of Exanple 7, may be adm nistered in WD 98/ 04718
PCT/ EP97/ 04066 -30- -29-  weekly
doses of 200-500 of polypeptide in the average patient (70 kg). After
cl earance of T:hennwnmugli WnaﬁldﬂbédVME the methqdriof gehe therapt tepeparegi nen
may be reduced ta r.eat nents._or tre nts ¢
dosages PalgRmeh SpBRRS s rontfRE T Uedubit SIS Piatesiie sbe Jhron sbbimantes of
The conpégi inkemonot.gl ittorhits e Such mdified fo-BEmA anfild alb Foaf it ffaheal one
or in conbination with other conpounds of the present invention or further
phar maceinveaapn. a§xamples of aisefnk apimaly, inplyde mics, gts, gabhitsc Btg@eﬁlmeasgoals and
The inve fot

BAbELPbE RnEATRYe H8n Wifte!thihsinit Sk A AR PRLIBERLS de5 Bir BEwic,

invention M anin Vvitro |casayo any s

ELI SA, t e sletRransgesictReseheld [1904] 365S-B75RUTRe aﬂitmabpﬁiaysoet&eﬁ%ﬁfr{ohallmge g.
in chronic urticaria_patients) in a biological sample obtained froma" human

pati ent , PAPESESHIT GG Predustipe °§arﬁap@sn hhammswabdhpmntwmmmemasgcmc

ool ahn g QoA R BBl Ohusi Bpdlipdibg B0 RRor OMedlas h che
sanpl e cankisgrsueh ammalsmasweh lmbwhheAqidlmlaoudeepﬁiﬁ@ m‘e fuSidnablefNbf {He 2
sbstancetowhc t he pa as been e gE. or auto-antibod

I gvel s c%ﬂ’(e%‘l'%é%'e ECEL:“ (I}é"t W‘f?eceﬁﬁé%ég? F’@F&lﬁz)}" é’\l‘J"‘aﬁf in Ial"loe%/‘gy

t her api e%odﬁ@s&r@atf@fé’c&ﬂhrﬁnpﬁﬁlhﬁﬁg w?n& £ Tjﬁ?oéei??& ?@ﬁéﬁcﬂ dg %lellt h cannot ot_pass

The invehtion further conprises a nmetho m ng
humans umcrg;cnauq)uio;drfmheutqnde ceffwudgngma:rﬁaxsviem tpmbglpﬂ@dleéiedd)éant $bexnsencd
E: or recept or - di ated di sorders. The
lsaglg

t t
gene t hetip et SR SG? RetETian oy I EEBF ABgH aDdp hest OBy FeRaBIiEiotg

therein aRodouet §pbkRs FNEOH Vaghisn f[élgff%h%| ypeptide of the invention and
expressing the “pol ypeptide from such cel or exanple, somatic cells may

first be renoVessfecoor af pells fontgene hbmamem be atdoynphishiéd inecbriventonal umannby,
insertion_o 0 ucl e tlde the res Itan dlf ed ,cells

ot ot odhiechy ERFBRnOS R T litat BEcIRUR A et bR d FotRereon | s
expr essegiyuthBarCigldcsionf midﬂ@mjb%hbﬁ@r throu use 6f heget guret YPlaHﬂ% Ea%EJl S nay
be nodified in vivo by direct i1nsertion o vect or encodi ng

pol ypept Ygeors preferablyseoniain|asmagker sugthas msdneomysin senei fac P%}G@l@h@lbsthblbl al
cells Orlr!xrﬁ't’éf:?ﬁyst &5th thO" yg)?&% aminoglycoside G418 in eukaryotic cells.

Infection is accomplished by incorporating the genetic sequence for the fusion

polypeptide into a retroviral vector. Various procedures are known in the art for such
incorporation. One such procedure which has been widely used employs a defective murine
retrovirus for packaging the retrovirus, and an amphotropic packaging cell line to prepare

infectious amphotropic virus for use in infecting the target donor cells.



t herapy applications the polynucleotide of the invention is preferably
under the coworssloam® a regul able (e.g. inducible) pronoter. Expteasifoswst
t he pol ypepti de may thereby be made dependent on exposure of the patient to

an exogenous factor using known regul abl e-3~onot er systens. WO
98/ 04718
PCT/ EP97/ 04066 Further characterization may be effected e.g. as follows: - 30-

The invention also includes utilizing the nmethods of gene therapy to
prepare non-human sonmati c reconbi nant or transgenic animals expressing the

fusi on pol i lefnvent i g. into mlk. Such nodified
non- human v €ig {na ﬁﬁ 66&%1&0&&&%@% nventi on. Exanpl es of useful
animals include mce, rats, rabbits, pigs, sheep, goats and cattle, all of

whi ch have been made transgenic using standard techniques (e.g., D.R
Hurwi t z et Ganeral grogediteni c Research 3 [1994] 365-375). The animals may be

used for nodelli . Walow 11044l -

par ti cul ar . the TevanSRAEFERY CREANTRIGE BHLEWeAh aforBk i) s P are ipjegted
expr essi ngintrabersiusly wih yese proteins afilutddein siedietCSh. MyBt héds PBS. Thkinfige akech
animals are well known. A gocil ynucl eoti de encoding the fusion protein of the
i nvent i on @iifeddniongieuptiaeiPioNSs t he somatic cells of the animals, in vitro

or in vivo, r ' | Aani | | fied
genetically %&uBm?gﬁg\éa%g{?{d %aggﬁ%)g@%%lﬁg ﬂ,@ﬁpﬁ@%ﬁ%%@&@% of f spring.
Al t er nat i VBIBF, - Lhel—myhudﬂze-oltgiiﬁqarcparedbas iim Exnmplt 7,ndro cel | s of enbryos for
production of transgenjc¢ anjnals._able t ass on the capability of

expressi ng- t @”Bilﬁ gﬁcﬁb‘”'ﬁﬁ g{]h'@ Iisgﬁve(ht'}”&‘ﬁcgo"bf fspring. Transfection
of cells forGQRPRiiHNEEAPNg P LPBFCEQMnicided in conventional manner, e.g.
by el ectroporation, calcium phosphate precipitation, a |ipofectin-based
procedur e, intr &fupcal biood mretkendromrieaciomouse i th monuehriuginues 3ofious,
"gene gun.! Plasm d-based yectors. preferably contain a rker sych as the
neonycin GeHBUR RIS BT Bl ISR SR ROMEEAE By SRFHOEHD My EY | c

am nog| yCOﬁnggnt%igaﬁék%l?Bkﬂ{é’ﬁd&isﬁﬁbk]ﬁts are determldfi @5l 129k St fsphed

by i ncorporating genetic sequence for the fusion polypeptide into a
r et r ovi r al bindimgossayvab) iobdiperoEbdheor o) HikABmdivich EbISk.tasffgtlowsch

I ncor porat i on!.$ ﬁ%iggh rocedy_re whi ch has been wi dely used enpl oys a
defective Hurf »Og _ ndin a_s " packaging the retrovirus, and an _
anphot ropi ¢ pacjeEJidigmcnkerdtialionti® dplegbiied Hyndeaeduopust REPBIAENGHyCthei follewirnpr
use in infecting the target donor cells. L
Sandwich ELISA: 200 ng human IgE is immobilized in COSTAR Strip Plate-8 wells
{Cambridgze. MA, USA) in 100 ul coating buffer in a humidifed chamber at 4'C overnight.

Each well is washed twice with 300 pl Ca®™, Mg®* - free PBS, pH 7.2. The plates are

blocked for one hour at room temperature with 200 pl Ca®™, Mgz’ - free PBS containing
5% BSA (Sigma). After washing twice with 300 pl Ca®*, Mgz* - free PBS containing
0.05 % Tween 20 (PBST), samples diluted in 100 pl of 1:10 diluted (in Ca®*, Mg®*- free
PBS) mouse serum are added and incubated for one hour at room temperature.

The wells are washed twice with 300 ul PBS and incubated with 100 p! (Ing) of a
monoclonal anti-human IgE receptor antibody such as 5H5/F8 for one hour at room
temperature. Again, the wells are washed twice with 300 u! PBST and incubated with 100
ul of goat anti-mouse 1gG-HRP (Biorad, 1:2000 diluted in Ca, Mgz* - free PBS) for 1
hour at room temperature. Plates were washed three times with 300 pl of PBST, and horse
radish peroxidase (HRP) conjugates are detected with 100 ul of ABTS (Biorad) substrate.
The reaction is stopped after 5 minutes with 100 pl of 3 % oxalic acid. Color intensities
are measured with an EASY READER photometer at 405 nm.



WD 98/ 04718

PCT/ EP97/ 04066 -31-

Further cN%841 zati on may be effect ed eg as follows: PCY/ER97{§4066
determ nation of serumhalf life § procedur e: Femal e
SKHI / hr/ hr Charles R ver m ce weighing éprom mately 25 g are injected

i ntravenously wth test proteins diluted in sterile Ca[err], Merr] - free
PBS. Thed)niluliibitios EIISH: ded into groups as follows: - Goup (i) receiving

130 [err]g (1@l ﬁ;eﬂf s %iﬁ?é RERLRA%6 J&églmﬁlh%ﬂmFgFgé Qék.eMaLié;nb)

L[err] - err| prepare I n
(ii) reQﬂll\DOr}Q do@tipg bufféd ¢ M NaHC4,63P] % NaN; fHOU) 1(x|a hu)mf&ﬁed vhngbcﬁfm
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of the various proteins are determ ned a) Igere
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by et eCHVERTDE QR AQLHyT s 1 F g WaRE o PaAnERDDhg hunan

IgE is i I7d?f!1 Ao AR IIhE IsRmpledtfe Gdyed, | taAdRE | in
100 [errl]nalsnﬂ?:{)ﬁé]t)l nglbu?f in a hjm gl edechanbe?hea% a4 e?ra?gqg%%@ﬁrgﬁ@e

Each weldiliiesl inamhose aemraedlmetml :3060n [PcBrSr 10-0CH Ewetn ZWng@brﬁCS immedRBYy pH

7.2. The .pl at ck r _one r_.at roomte € 1

Cerr 1 aifErefS sl 4080 Rk or e SR B hiiret e agfed ana
washi ng hwege Wetffha:\%%dserséﬂulm eadesd In th¥bihesYalion miknee IPE@ocont aining 0.05
% Tween 20 (PBST), sanples diluted in_100 Lerr]l of 1:10 diluted (in

Ca[err], |vg[ ehfier inpukationHRE werboy® & Bk dhe Platescate avashechduimesewith@300gne

rorry oA SRR B Bhul sepayistnd AR plofhRafE St Rl bk i

| gE r ecelpwno ﬁhﬂdxhh@@lymﬁ&@ hs addedHndRBciitsated fg ch@ufouaht BPWN TheHpREQhier €.
Again, the wells are washed twice with 300 [err]| PBST and incubated with

100 [er rwsheqi dgiaes withi 30001 swashiye. pukfer (aad pfien additipp e 190 nitsebstrae @h[rwfn}

My[ err] h
three. 1iabieRe T abg e Belhe MM BARHT B R IBIORAI P Ine BB e
conj ugatsespped afldeirabatbnidr Bommuisrm]ﬁ OfwiiBFS pf Bf aerI)JaGHlbsopatzﬂ deﬂiﬂes
reaction is stopped  af th 10 err % Qxal i c aci.d
Col or | FERSAHITES wica #3@9’3?@‘&% Ko phes %HQP Tt dPe AuaRBatiKn
evaluation from the standard curves (4-parameter logistic curve fitting)} is made with the
Beckman IMMUNOFIT ELISA evaluation program. Calculation:
% binding = [OD (sample or standard value) / OD (buffer value)] x 100

¢} HSA Sandwich ELISA:

500 ng monoclonal anti-mouse HSA (HSA-9) is immobilized in Nunc 96 well
Immunoplates (F96 cert. Maxisorb) in 100 ul coating buffer (0.1 M NaHCO3, 0.01 % NaN;
pH:9.6) in a humidified chamber at 4°C overnight. Each well is washed 4 times with
300 pl washing buffer (PBS, 0.05 % Tween 20). 100 pl of 1:100 diluted mouse serum
(PBS, 0.05 % Tween 20, 2 % FCS = dilution buffer) as negative control, or 100 pl standard
(1 yg/ml - 2 ng/m! human serum albumin, KABI) or 100 pl of sample diluted in 1:100
diluted mouse serum is added. After incubation for two hours at 37°C, the plates are
washed 4 times with 300 pl washing buffer, and 100 p! of 1 ng/ul rabbit anti-HSA-Biotin
conjugate diluted in dilution buffer is added. The anti-HSA-Biotin conjugate is purified by
immunoaffinity chromatography with CH-Seph4B-HSA, and cross reactivities with mouse

serum are removed by immunosorbtion with mouse serum-agarose. After incubation for
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I nhi bition ELI SA 100 ng Fc[err]Ri[err] is inmmobilized in Nunc 96
wel | I mmunopl ates (F96 cert. Maxisorb) in-3880 [err]| coating buffer (0.1 M
NaHCO err], 0.01 % NaNerr] pH:9.6) in a humdified chanber at 4[err]C

over ni ght . s abunedt 377G, thaphaels dret washed Wi titneS06th[300r Il w2shg Buffér, ¥nd \86q 20

(washing buffer). To different sets of we|ls, eifher. : atjive control (50
[err]l of mepsevidisralkalime MtOéahai?szscqnwaﬁﬁs{élg?@@f%‘%gRBégv dyluypy-pufter 15

di lution segias, of: | icde r - rr]
T e - ACa inp e B U AR IEBY (TR SIS dte Parfed 4 M pdd
ng/ m) or diabhihg bofferand afterf addigors afpd@ gl substraigddohg/nith p-nstrepieaytbhasphatd in
sanples are diluted i us r i ed 1:25.in. PBS, Q.05 % Tween 20, 2
o Fes. 1 miamnenglaying Dulfet o5 86 BOHRAY o fhe 5350 jscitoined it dhghbaton for

| gE-Biotin ' i i ' [ ' i oRise
serum di | ug ?%ﬁh?ﬁ?%ﬁg?‘:@ng}& gdl %2%%§§é ?gﬁ%qggnﬁﬂg ﬂexﬁgﬂl %graeﬁldé&ba%{l on
for two hotd®0 abri3vation photométet as4Gfr emwakieeguattitative evaiuphio dnt ever §thndard
washi ng buffer, and 50 [err]l steptavidine-alkalipe phosph j e
(G beoy o s PorsRden et sorrigner b mee wanae BRakRRL vt T Ehlsa
hour at 37{@jfikdfen prBgrapl.ates are washed 4 tines with 300 [err]| washing
buffer and after addrition of 100 [err]| substrate (1 ng/m

p- ni trophenyl - phosphate i n diethanol am ne buffer, pH 9.8 [BIORAD]) the
reaction i g _stopped after incubation for 30 mnutes at 37 Cwith 50 [err]l
of 2 M NaGREXE3t i cal densities are neasured with a Bl OVEK- 1000 wor kst ati on
phot omet er at 4@9nédhrafibes fo+ant ik fusfitapalgpdpeide f TEBT Lhe stapdar dLgunyes,
(4-paraneter |ogistic curve fitti ngﬁp is made with the Beckman | MVUNGFI T

ELI SA eval Watfrasnlghr degfared Gake Ufreg plpha chain®) or HeAD) (Fefergd to posHSM s e or

300 ng monber ote! SReteh B a HEREor" ot e BN Fllgre iy
| munopl at gfd (B96 cert. Maxisorb) in 100 [err]l coating buffer (0.1 M

NaHCO err], 0.01 % NaN err] pH:9.6) in a humdified chanbher at 4[err]C
over ni ght. EachFigarg 1{B) shessdhatshe ifrpeJecpior isooly dsteqtrblgda mmenpesaiyma foq gmyt

0.05 % Twe : erkll..of .1: - r 6. 0
Tween 20, g‘p%z‘ig%%“j:‘g@ﬁr%‘ﬁt‘?’%r?"g%??lé‘;‘?&‘agd”kgég‘gﬁe\r}gg@@r???gfﬁ@%gﬁ%éd“[‘g"?‘f{ frer
standard (ddrhidistdagbsd - 2 ng/m human serum al bunmin, KABI) or 100 [err]l of
sanple diluted jn 1: 108? di | ut edergpu,se erumi s added. After, i ncybatiaon for

two hours at 37FEurEd(C) povyy Hiegs!ative B kinegics by Mp fransothe dimefi fusion
washi ng bu and e 1 af el ] 1d: <o f: it e N

conj ugat e IBCII[F fﬁpé@gi rfygf?rl %ﬁl%ﬂnajngﬁf%félrsgl?ésngggés.tﬁ%gj nalrrﬂﬂ E I—f|18r§S g) g'![xﬁ]lkﬂ the

conj ugat e dimepund fHA shywiamaimoarf fdenii¢ay ctdaramcaicoyeabhis confinmEithBaph 48-ukiShalf

and cross reactivjties wth npuse serum are renoved i_nmunos tion with
nmouse ser u‘hﬂea‘tfa?’b@.'b‘ﬂf’t“@r‘qu??dﬁﬁa’ﬂ i%srfug%fmually prolongecP%y fusion to ?ng

Inhibition of passive cutaneous anaphylaxis (PCA) in mice

General procedure:

(a) Administration of polypeptide:

Serial dilutions of 10, 50 or 500 pg/kg of fusion polypeptide,
e.g. IgER -L;)-HSATIl-L,- IgE® obtained from CHO cells in Example 7, are °
intravenously injected into female SKH1/hr/hr Charles River mice weighing approximately
25 g at varying intervals prior to sensitization.

Three groups of mice are established depending on the amount of polypeptide

injected prior to sensitization (i.e. 10 pg/kg, 50 ug/kg or 500 pg/kg). A fourth group of
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hours at 3WE98{0HA8y| ates are washed 4 tines.with 300 [err]| RETIRPG04066f er
and 50 [err]| streptavidin-al kaline phosphatase conjugate (G bco) diluted
1: 1000 in dilution buffer is added and r#ffubated for one hour at 37[err]C.
The plates are washed 4 tines with 300 [err]|l washing buffer and after

addi t i on contralomiqeceegive 200 yekgtRBS intravenoysly insteashefrpolpprnsidhatEhei four groups

noubat | S HEE afkebach oLk By snBt ShReRbuns, Sl Bt BY b7 iRl Biwitens
densi ti ednidvenoBaiidceion Wf e corfpédddiandl RRAcndovs abhgiiizRIM WIRISE [&kp 0P

nm The quantitative evaluation fromthe standard curve (4-parafeter

| ogi st i c belpwle Fhetteptad jintrrvalseare: | minutess 1Sominvtas andMON@EbOteEL | SA eval uati on

program . - centrations for the dinmeric fusion
pol ypept i(%)e!%q?%%%rc?'fs §°"E‘["é7‘%?§}"- HSA Il - L[err] - IgEerr], the free I gER

(referred to The'thicearahmiesthetizddnind sensitiBéd lintorthé Backeskih byos intFA3brmalds 2
function of elapsed tinme after injection, are given i nlﬁrml es/m serumin

Fi gure 1@m§ctigng of B)ne each monqslenal anoysg)angrdinitropheny) {PNRIIGE antibegy dn 10mi
|y det O d ' wh the. di I,
Pust on pofsieMaRoll REBGvar ISR Ofn Bt R ke WTHIERD ihitEsroaib A on

Fi gure 16y sshiows the relative clearance kinetics for HSA and the dineric
fusion p?l y%(i{gtide. fter stabilization of tissue-blood distribution in the
first 10'M £gen dhalengener and HSA show an al most i dentical cl earance

T Thi g ¢ _ £ Li ‘ e .
be. Subst anti aP|y oues aNE séiizAGon e, gbe Enclinelied AEalt i HAUERTR'S) °*"
cut aneousntavemdug| injecsor PLAKolutionicoatainife 56r g opdinitesphenyl-bdvige serum albumin
Adm ni st ' f ) tide:. .Seri di l ut,ions of 10, 50 or 500
AT e L NPRSR] (RSB R, sinDis B R e . e By
| OEL 11 ] QBRENPA QIATENY GRldsirihd) ufeaiiRiefer of (i m&&&h&@&%@@;&g{%&o' nj ected

into femal e SKH / hr/ hr es m ce wei ghi ng appr oxi nma
extravasation.

Results:

These are depicted in the bar graph in Figure 2 for the mature fusion polypeptide of
Example 7 (amino acids Valyc-Leugg of SEQ.ID.NO.3). At a concentration of 500 pg/icg.
the dimeric fusion polypeptide completely blocks PCA at all time points of application. At
50 pg/kg, treatment at 30 minutes prior to challenge gives a statistically significant
reduction of 36 %. At 15 minutes prior to challenge, a trend is seen with administration of
both 10 and 50 pg/kg of dimer. Thus, the dimeric fusion polypeptide is efficacious in
preventing PCA.

The procedures and techniques for carrying out the present invention are known in
the art. Insofar as their preparation is not particularly described herein, the compounds,
reagents, vectors, cell-lines, etc. 10 be used are known and readily available or may be
obtained in conventional manner from known and readily available materials, or equivalent
materials may be prepared in conventional manner from known and readily available

materials.
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mce are estWPIMHHEE dependi ng on the anpbunt of pol ypeptide i npeTiEPd7/040601
to sensitization (i.e. 10 [err]g/kg. 50 [err]g/kg or 500 [err]g/kg). A
fourth group of WD 98/ 04718 -35-

PCT/ EP97/ 04066 -34- control
nm ce receive 200r}{eefbllbg'ﬁﬂg;nﬁBBnunanvaExam;ﬂéS/xuumateahb ofvepribry.pell tetieperdtbfes are
four groups of m ce are each divided into three sub-groups, which differ by
the inter vah 9BgRERRERMISAEG v enous i nj ection of the conpound and

I ntracut aneous sensitization with g [step (b) below]. The tested
intervals are: 5 mnutes, 15 mnutes and 30 m nutes. (b) Intracutaneous
sensi ti zat Materials and i ce are anaesthetized and sensitized into the

back skin 4 in.fa ermal injections of 5 ng each nonocl onal nouse
anti-dinit 11 | gE antibody in 10m PBS (Bi oMakor, Rehovot,
Israel). In the E@H&J&bh&x‘h@ﬂ%ynﬁféh‘s'& thé phibleBCbL el iRl iR rdaﬂ'wcdnfau&% using
site. (c) Allergen chall enge: m nutes after sensitizatlon,

M ce are amayshisatle awthaghisuchan fcmexalnmig.etbc lwosmtrmmmns:hpsgﬂmduesm métheds

| uti t 0 d 0 e ser,um al bum n
DN BoR) © Cat b sk st tor i R AR el AT Eaenparmee gpspsibed
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test site due to extravasation. Resul ts: €picted in the
bar graph ehalgi Edsr.ColdripringHdarkax Lakorpigsy BF’FSpcﬁl%ﬂiptlde of Exarrpl e 7 (amno
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m nut es pr eenipg® dfiainyitergenh(Rrpducd literawiss Veipion 28l dihstprimers used ihgeteraiing
20, 011 PLR K G e ISR S, 1080 BOLABERL Bk (1
carrying oSEqadnasqomeaﬁat(Usmmemamaam.kusm in
Plasmids and Reagents:
The FceRlo ¢cDNA clone, pGEM-3-110B-1 (A. Shimizu et al.,
Proc.Nat.Acad.Sci.USA- 85 [1988] 1907-1911) is obtained from the American Type Tissue
Collection (ATCC stock #67566). Single-stranded human liver cDNA is obtained from
Clontech (PCR-ready Quick Clone cDNA, Cat. D#7113-1). The sequence of HSA is
available under GenBank Accession #s VOO0495, JOOQO78, LOO132 and LOO133.

Restriction enzymes are obtained from Boehringer-Mannheim or Gibco/BRL. Taq DNA

polymerase is obtained from Perkin-Eilmer Cetus (PECI) or from Boehringer-Mannheim.
The SK vector is obtained from Stratagene.
pHIL-D2 is available from Invitrogen (San Diego, CA, USA,; Catalog no. K1710-01

{1994]) (see "Pichia Expression Kit - Protein Expression - A Manual of Methods for
Expression of Recombinant Proteins in Pichia pastoris - Version 3.0" [December 1994])

(hereinafter referred to as the "Invitrogen Manual”).

The pXMT3 vector is derived from pMT2 (Sambrook et al. (Eds.) [1989] supra) by
cloning the Pstl to EcoRI linker from pUCS (Pharmacia) into the Pstl and EcoRI sites of
pMT2 (R.J. Kaufman et al. {1987] supra).

Standard techniques as used below are described in Sambrook et al. (Eds.)

[1989] supra.



the art. Insofar as their preparation is not particularly described herein,
t he conpounds, reagents, vectors, cell-lines, etc. to be used are known and
readi |y aV¥PP%B$d80r may be obtai ned in conventional manner FEEEPKIGE and
readily avail able materials, or equivalent nmaterials may be prepared in

conventional manner from known and readi‘?@r avail abl e materi al s. WO
98/ 04718

PCT/ EP97/Examsile A: TA Cloning Vector - 35- The
following non-limtative Exanples illustrate the invention. All
tenperatures are in degrees Centigrade. Mat eri al s and net hods PCR

anpl i fication:Plasmid pCREis fp4ted Separatélly Wiyt el sofsthePCR aniplifiteticn pfodube
i nvention can be conducted usi n% any suitable nmethod, such as, for exanple,

t he phos Phtainedeistlxamples) h @86 Rodf b l1gatigrereastinns are performgd Reiag TaBNS bigesss
f I i. £ v if.d: i id d i bed in USP
or anp ggyﬁggﬂgﬁﬁfgggb%aﬁ%% c acid sequence are described in

4' 683' 195 and and in Pol ynerase Chain Reaction, H A Erlich
et al., BdsmM Tab-HOppH@8Har bor Laboratory Press [1989]. Fol | owi ng
PCR, the |pNAM nts are excised and purified using the Q aEx protocol
(Q agen, 4l atsworth, CA, USA), then subcloned into a TA vector [TA

Cl oni ng Ki IDq-\gtrogen) (product literature, Version 2.2)]. The priners
used in ner‘$tiln g?anplified nucleic acids are set forth in FIG 8. DNA
IS sequeﬁ%ﬁ Hesc’lq{gég e Sequenase ?ret ho. éUSB, Cl evel and, OH, USA). Plasmds
and Reagdft¥ov ne AL1A ’8@‘;3? Eﬁ dDNA cl one, pGEM 3- 110B- | (A

Shi mi zu &rumls T4 BN ligase Egglangdiolabs) 1988] 1907-1911) is obtained from
t he Anmerican |5 ; ' i [ = d
human 1 ver cOR e A i e L R SRt S o
Cat . D#7118-chmpetEnecelisquence of HSA is avail abl e under GenBank Accession #s
V00495, J00078, L0O0132 and L00133. Restriction enzynes are obtained from
Boehri nger - Mannhei m or G bco/ BRL. Tagq DNA pol ynerase is obtained from

Per ki n- El mer Cetus (PECI) or from Boehringer-Mannheim The SK vector is

obt ai ned from Strat agene. pH L-D2 is available fromlInvitrogen (San
Di ego, CExapgde 1CaPERoamplificatiom gnd rigning of FeeREe cDNANi a Expression Kit -
Protein Expression - A Manual of Methods for Expression of Reconbi nant
Proteins in Pichia pastoris - Version 3.0" [Decenber 1994)) (hereinafter
referred to aFctRRx cDMA iy p@efledVBBmapGEM-3-110B-1 using the Qiagen method. Then:

(A) For prepuring an HSA-leading construct, PCR amplification of FceRla cDNA is

carricd out with oligonucleotides #18 and #19 (FIGS. 4, 8) using the following reaction
mixture:

I wl ¢ 50 ng) of FceRla cDNA;

50 pmoles of each of oligonucleotides #18 and #19

5 ul 10x PCR buffer (PECI)

0.5 pl 20 mM dNTP stock solution = 200 uM final dNTPs concentration
0.5 pl (2.5 U) Taq DNA polymerase (PECI)

water to 50 pl.

The reaction mixture is overlaid with mineral oil to prevent evaporation, and
thermocycled in a Perkin Elmer Cetus DNA thermocycler model 480. Cycling conditions
for this reaction are: heat to 95° for 5 minutes, then 30 cycles of 94° for 1.5 minutes, 53° for
2 minutes, 72° for 3 minutes, followed by a three minute extension at 72° and an ovemight
soak at 4°.

Following electrophoresis an amplified product of ~550 bp is confirmed by ethidium
bromide staining. The fragment is subcloned into PCR2 vector to yield pEK1 encoding
IgE" (Figs. 4, 8B).



The pXMI3 vector is derived frompMr2 (Sanbrook et al. (Eds.) [1989] supra)

by cl oni ng Waxshatds to EcoRl |inker from pUC8 (Pharmacia) i nt echidrehsidss and
EcoRl sites of pMI2 (R J. Kaufman et al. [1987] supra). St andar d

techni ques as used bel ow are descri bed i n3Banbrook et al. (Eds.) [1989]
supr a. WO 98/ 04718

PCT/ EP97/ QA96For preparing an IgE-leading construct, PCR amplification of the FcéRlc cBXB{H €
A: TA d oni ng Vector Plrasmd p is ligated separately with each

of the PCRamredl ditiacearding tortbel poacsdunigtafi (Aadbome Exeapditeat oligenucleotidrise#20 and

ligati ' f d.using T4 DNA |i in the follow
reaoti on ASLEIG: BBEah piet; Fallariis eiraghorti pp RE2F afarp S ativeniPeiis atp
50 ng vectpgadeNor 1860 B8P Gs benfRERdrBaethidiimBrogidy Stainiid UThé ifR@inett Wiidbslohéd

DNA | i gase (New Engl and Bi ol abs Each regction mxture is
mai nt ai nedntatPdR2 vegtor © fﬂmrlsEE?zﬂé#é eperding Pratel oiibd 4nt o conpet ent

el or i R (6 ok BioReree pbehnpus eibf el o edPislbrag i g, hatath
b

Then (A) Eobief RPaké BYad0ntr§iAn! Radlis) BCRO&DN icdtion REFFca R IDNALiE @BrriRl out as
Fc[err]RIi[err] cDNA is carried out with ollg(onucleotldes #18 and #19 (FIGS.

4, 8) usi nm (Ahebovsl Wishiohgopusiratidsh #40 #pd#d? (FIGeBB)| Follgwingplegwophoresis, an
Fe[err] RILgrhikic PNiuceBr REM 65 i tofiftitaby ehldRUGLARA damifd 8 TRRPCR Fragment

is excised and subcloned into PCR II vector to provide IgERFL/TA #34, encoding pre-lgER
followed by a stop codon (FIG. 4).

Exampile 2: PCR amplification and cloning of human serum albumin ¢cDNA

For obtaining a sequence encoding prepro-HSA II, PCR amplification of full length
human serum albumin ¢cDNA is carried out with oligonucieotides #24 and #25 (FIG. 8B).
following the general procedure of Example 1(A). The resulting clone HSA/TA#1 had the
sequence most closely resembling the sequence in Genbank. In this clone, seven mutations
in the wobble position and one mutation which resulted in a change from lysine to glutamic
acid at base 1333 were detected. The seven mutations in the wobble position were:
base 309: A 1o T; base 744: A 10 G; base 795: G to A; base 951: G to A; base 1320: C
to T, base 1569: A 1o C; base 1584: G to A (with reference to HSA/TA#1). The lysine to
glutamic acid mutation was corrected back to the sequence in Genbank using site-directed
mutagenesis with the oligonucleotides shown in FIG. 8A and the Bio-Rad Mutagene
Phagemid in vitro mutagenesis kit (Biorad, Cat #170-3581). This method relies on the
incorporation of uracil residues in the parental strand and their subsequent removal in the

mutagenized strand (T.A. Kunkel, Proc.Nat. Acad.Sci.USA 82 [1985] 488-492). Because the

point mutations in the wobble position do not alter the native amino acid sequence of the
encoded protein, the above seven mutations were not corrected. Following electrophoresis,
an amplified product of ~1.8 kb is confirmed by ethidium bromide staining.

The 1.8 kb product is subcloned into pCR2 vector to form HSA/TA mut #16, which

is verified by DNA sequencing to conmtain the complete prepro-HSA II sequence.



5 [err]l 10x PCR buffer (PECI) 0.5 [err]l 20 nmM dNTP stock sol ution = 200
[err]Mfinal dNTPs concentration 0.5 [err]|l (2.5 U) Taq DNA pol ynerase
(PECI) wat WO B [err]|. The reaction nmixture i s ovBETEPYI/Q4066
mneral oil to prevent evaporation, and ernocycled in a Perkin El nmer

Cet us DNA therrmcycler nodel 480. Cycling’conditions for this reaction are:
heat to 95lerr] for 5 mnutes, then 30 cycles of 94[err] for 1.5 m nutes,

53 for A{Jﬁe@utﬂpéﬁ .s?bqiwdsmfﬁ Rinesenpti jap aetpebyHindiH feagment utielding

extensio an overni ght soak at 4[err]. Fol | owi ng
el ectropﬁ%@%@?@&an a% fied product of -550 bp is confirnmed by ethidium

bromi de gAgi mmep&mg ixr U Riading coneeUANHSA/SKA1 PisRfigvsted Witht Mishli ghdl PEK1
encodi ng 1 gE[err] Lg 4, 38B). WO 98/ 04718
PCT/ EP97 /Hiadldlsto rcmovc e nuclcoudc sequence encoding the 3’-terminal amigq acid| @eugmy):

CONA | o aaf i cHigonRACe. dieBamp lirker Loradied b 1 ifffodufa SEUE | 1t ° "
ol i gonuc Béttrmimss Me dimta#ﬂeﬂ HEAGKRE) by kinasingbligonbdleoidey #2Bemudr#pghor esi s
ot hi il urn( it A SR 2o A EiREsh TRRmEHlp e Aus MsHLAT AR siescafabe o
const 1 pot e s HERIIINTEIE Y RPEKT ercbliy phipro- S AT Fea W TRAFIED BB e
prot ei n Minipaege DA as cherked by i BaraB$ digestiCaidabyplsedueaaingon of Fc[err]Ri[err]

DNA i d out b t | eotj des #20 and #19 (FIG
oB) . Fol [BhiAt Peree o bEslerait eRaial R R eocise Tromis oA M 15 |

conf i r medmpfied I&gg@mhﬁpmxgtﬁmﬁte@naémzs mﬁ#fﬁfﬁcs‘g%eﬁi g@ﬁﬁélé&%e%

subcl oned into P vector to provide | gERFL/ TA #34, ‘encodi ng
pre- | gE| eqmqves dh¢ prapo bgqv@n@et trorcH8én apdladds 4y olxgonuclbomdpleec@dm,f’ﬂ? at the

bt ai ni ng. EVG 8V COtaR A ey i g Sdadh TaTBlR oGeHiTIng wnigve Nl Stepy

Lﬁgg; 25h?g§g n%@{gi)émi@bbﬂﬂbﬁl SOV the HEN Ebdiflg btuehbd hPOR ARG 80k 118 8sritds
out according to the procedure in Example 1(A). An approximately 800 bp fragment
isolated by gel electrophoresis and Qia is subcloned into a pCR2 vector, to provide clone
HSA Nco/TA #13, the sequence of which is verified by DNA sequencing. The Ncol to
Notl fragment from this clone is subcloned into cut Ncol and Not] HSA/SK #17 DNA.,
vielding HSA/SK #5 (FIG. 5) encoding L, linked to the 5'-terminus of cDNA encoding
HSA 1L

{C) For expressing HSA alone. the HSA/SK #17 construct prepared above is employed.

Example 3: Fusion construct HSA-IgER/SK#22 encoding prepro-HSA +
Linker + IgkER

pPEK?7 (containing prepro-HSA II cDNA + oligonucleotide for L,) and pEKI
(containing IgE") are digested with BamHI and Sall. The obtained 1.8 kb fragment from
pEK7 is phosphatased and then ligated to the 550 Kb fragment obtained from pEKI. One
positive miniprep, #23, was prepared but was contaminated with another unknown plasmid
which prevented recovery of the I—ISA-IgER band. Therefore, the 2.4 kb Spel 1o Sall
fragment containing the HSA - IgER fusion and the 2.9 kb fragment containing the vector

DNA were purified from miniprep#23 and ligated together, resulting in clone



follow ng t | procedure of Exanple 1(A). The resulting,
HSA/ TA#1 hasﬁoge se%uence nost cl osely resenbling the sequence u’?%?‘”’“

In this clone, seven nutations in the wohRbe position and one nutation
which resulted in a change fromlysine to glutamc acid at base 1333 vvere

T base 74158, BT BIC D Meb Sl ToRR1d b It froRPatherigH of
base 1569: suecroged:;eg@@ﬁema&%éordﬁgm the QWi ki Sper ©r S4IL EragmetdFDORAESA - IoE_yB&K#49
| ysine to glutam c acid nutation was corrected back to the sequence in

Genbank usWvargsubclaaediintacknel P#Et%?éknsg'i Blugpenpt e resuldpmincHEAc12FEAKERD (B0t n

FIG 8A a tagene Phagemd in vitro nmutagenesis kit (Biorad,
Cat #170- %ggqu h‘??@gt )d relies on the incorporation of uracil residues

in the parent al Tied segnencnof mbghﬁctmuhﬁaqelém mdrﬁmhér with theclgRiteagmor DA and
strand (T.A Kunkel, Proc. Nat. Ac Sci gdﬁ &[1%&4 488-492). Because the
poi nt nut dhe searepee pf the gnds|of “ﬂfb 5!9"0?(“ hyect PEE AmeXBestediino aci d

sequence B DN s . nutations were not
corrected. Fol EOWI ng e e’é{r%ghtg’rey S, an arrii)f‘a\{ ed product of -1.8 kb is
confirmed by ethidium brom de staining. The 1.8 kb product is

subcl oned into pCR2 vector to form HSA/ TA nut #16, which is verified by DNA
sequencing to contain the conplete prepro-HSA ||l sequence. WO

gg{rloé;ég / (%'Yb@é%p]e 4: Fusion construct IgE-HSA/SK#1 encoding IoE R + re :HSA A TA

mut #16 i s subcloned into Bluescript SK as a Spel , Hndlll fragnent,

Constr uct, HOARKHEK #5 JaBTA i e RigeRrS Sal Snf At NRek oTRE RO epfragmen

nucl eot | defr&ﬁqb@/?%#?nﬁoﬁirﬂ&dtﬂye%ﬁ eiéc‘?ﬁoﬁh@ﬁkns afH ﬂ%a@ﬁ'xﬂtoﬁh@%h?ﬁ&d bhos ﬂ&qs@n
ol i gonucl eoti dé encoding |inker L[err], defi ned above, is |ntrodug

the 3'-t arealedudSAISK W8, yickiing clond Iﬁgﬁ%ﬁldflﬁ A8%i ng ol i gonucl eot i des
#28 and #29 (FIG 8B) and annealing and ligating these fragnments into the
Mstll/H ndlll sites of the |inearized HSA SK#17, to yield pEK7 encoding
prepro-HSA Il fused to L[err] (FIG 8B). Mniprep DNA is checked by BarnH
di gestion and by seuenC| ng (B)Q F preparing an | gk-leading construct,
HSA/ SK#17 Fexamenple $y 3 tHd it ppepdinz PCR wit h ol i gonucl eot i des
#26 and #27 F eotlde #26 renoves the prepro sequence
from HSA, %bﬁ%@% de encoding L[err] at the 5" end of .
HSA. digonucl eotide #27 ends at a naturally occurring, unique Ncol site at

about nucl eoti de p05| tion 800 of the HSA codi ngg;sequence. PCR anpljfication
is carried outThecReoh silengpiger tihibepddddagice qfﬂggx%ﬁﬁ/ #{ and HA-1gE"/SK#49 is

appr oxi ma,el ¥, B0 PHER LAPPRBIo - HSA I via the oligonucleotide for L,. HSA/IER/SK #49
and Bluescript SK are digested with Pstl and Sall. A 1.2 kb fragment containing the 3’

portion of HSA II, the linker and the IgER sequence are ligated into Pstl plus Sall - cut
Bluescript DNA, resulting in l—lSA-lgER Pst Sal/SK #37 (FIG. 11), which is digested with
Pstl and Kpnl, and the 1.2 kb fragment is prepared.

IgER-HSA/SK#1 DNA is digested with Pstl and Kpnl, and a 4.8 kb fragment
containing the vector, IgE®, linker and 5' balf of HSA are isolated, phophatase-treated, and
ligated to the 1.2 kb fragment from HSA-IgE® Pst Sal/SK #37. The resultant dimeric
construct R-H-R/SK #50 is obtained (FIG. 11).



I sol ated by gel electrophoresis and Qa is subcloned into a pCR2 vector, to
provi de cl »x98/64%5® Nco/ TA #13, the sequence of which is veri PCEEPHYO4MDIA
sequenci ng. The Ncol to Notl fragnent fromthis clone is subcloned into
cut Ncol and Notl HSA/ SK #17 DNA, vyiel dy HSA/ SK #5 (FIG 5) encoding
L[err] linked to the 5 -term nug of cDNA encoding HSA Il. (C For

expr essi rExantgled: oHSA The YeBK morAomerictfnsion polypeptidds diy sfecti .
Exanpl e 3:  Fusi ?9) qQnstruct HSA-1 gER/ SK#22 encodi ng prepro-HSA + Linker +

| gE[ er r] Culture of Pi tai ning prepro-HSA Il cDNA + ol i gonucl eotide for
L[err]) and pEK1l (containing IgEferr]) are digested with BanH and Sall.
The obtained 1.8 kb fragnment from pEK7 is phgsphat ased and then ligated to
the 550 Kb fr &Rjasunid MB#3iencating &80 B4 L, @igEpas preparedtiynéynting the#plasmits

ecover y HARIRRaRt BEpRFpi hiatine HiE Pk bh HRERE o adg e diicuplucin " <

fragment ge0tagReMGs 1f}@edHho the @E{cﬁ:][e_rﬁcofmsme fof AR Pichea %&;A&b@a‘p&@ﬁmn&ecmr

cont ai ni ng the vect or were purified fromm ni prep#23 and ['i gat ed

t oget her pHIESD? (Inviragen)|afiaedigestion of/plagsidoptigD2 with EcoRI and alkaline

PCT/ EP97/ 04066 e . -39-  HSA -

| QE/ SK#4SNPHNA2se jreayment. , The resultant MBA2 plasmid js B‘é‘e?ﬁ%‘Qind’ngﬁfﬂ“e‘th‘ES‘m nd
of the suhghpRedrhedins hidnds arTedliti fodescribditindhd "kvireheh Mansat.! fragment
from HSA- | gE/ SK#49 was subcl oned into Spel plus Sall - cut Bluescript SK,
resul t i ndliph tassormamsaresereened femgraith gnimethanal,y Sexgins exhibiting sipwegrosguence
of the | |.om . of ¢ ' ] cept.or. . t he
sequence%([’};iﬂ%'%é a%n%xéo t@f Hﬁﬁ\enwglsélgﬁé\% f”l\?d t@%agggétcgfemﬁg\e %v’@éé’?g@ﬁ?‘gd‘q n
HSA- | gE/ St#idRargphaes, itfanefdrrey biNenaHqgaivnetostndieya Somplex nthaAYl nefliurdafié on

construct |gE-HSA/ SK#1_encoding | gE[err] + prepro-HSA ||
grown for 4 days. The supernatant Trom the cells is then assayed by ELISA for the

presence of HSA and for IgE-binding ability. The IgE-binding ability of the product
obtained secreted from P. pastoris was equivalent on a molar basis to the HSA

concentration and fully biologically active.

Example 7: lgER- Li-HSAIl -1, - lgLER dimeric fusion polypeptide by

transfection and culture of CHO cells

Plasmid pXMT3-Rla-HSA-RIa (containing the polynucleotide of SEQ. ID. NO. 4
encoding pre- lgER- Ly-HSAII-L, —IgER) is prepared by digestion of R-H-R/SK #50

(see Example 5) with EcoR1I and isolation of the 3 kb EcoRI fragment encoding the dimeric
fusion polypeptide. This fragment is ligated into the unique EcoRlI site of pXMT3 after
digestion of pXMT3 with EcoRl and alkaline phosphatase-treatment.

The plasmid is transfected into CHO DUKX B!1 cells. These cells lack a functional
dhfr-gene (dihydrofolate reductase) required for nucleoside synthesis. Therefore, cells are
maintained in Alpha+ medium (MEM ALPHA MEDIUM with ribonucleosides and
deoxyribonucleosides/Gibco) containing 10 % fetal calf serum (FCS). For transfection, the
cells are washed twice in Ca**-Mg**-free PBS (CMF-PBS) and cell concentration is
adjusted to 2x106 cells/ml in CMF-PBS. 0.8 ml of the cell suspension is added to 15 ug of



HSA/ SK #5 aRglobghi¥idA #1 are digested with Sstl and Nhel. The @{._)p
fragnment fromIgE/ TA #1 is purified by gel electrophoresis an ’Sg’?’é 066n
the cut and phosphat ase- treated HSA/ SK #X).yi el ding cl one | gE- HSA/ SK#1
(FIG 10). npl e 5: Fusion construct R— H R/ SK #50 encoding pre -

| gE[ err g%ﬁﬁ%&;
ugi E:]ue ][O P hgﬁ]{—ﬁgk r%g%ﬁug?n?d_é‘[a%‘{rn]ﬁ]byl—é # tg)r?dusl—ﬁAil IBgI§[1er ﬁﬁ §R§@EFS
used to j oivollagEel0d0 ¥ndaparrar o 25 WMSAAlfier wansfettionotdliyanel cblemed de 15an1 Alpha+

L[err]. HSA/IgE[err]/SK #g%tfand Bl uescript SK are digested with Pstl an
Sal |. A 1. megivm Mt E &Fﬁl 4aYSt he 3' portion of HSA Il, the linker and

the IgE[err] se §£§p a%nﬁ’c?

resulting in HSilﬂ ggﬁﬁeﬁlﬁ% yﬁ?&ggﬁﬂgﬂb %H 1%; , %MEFF H)}nsi%(g ?g%gsl@éwcf S

Pstl and Kjini nueledsidddefle@d khedinmgdadalys iaﬁeptrmﬂo&kin cells are placed into Alpha-

| gE[ er r] - HSA/, SK#I i i 1 t.h Pst nd a 4.8 kb fragnent

cgn'E ai n} ng“’teﬁé’“%/é@gg? Aﬁ%}&f&ﬁ%}ﬁ%ﬁ%ﬂﬂp ﬁ’b‘) ‘TP&F‘E HS%HF@“I“@GPat ed,
hophat ase EEEsYH fAfp err]

Igst IOSal / SKSIE%S?&#ﬁ)eC%gﬁ "%%?1? @gldﬂilégqg%glgtﬂ? Bccliuhg H R/)SK #50 I's o%&al ned

(FI G 11).cuhivation, v@@oagigatf teli colonies are visible. Cells are kept in Alpha- medium

PCT/ EP97/ 04066 . . .. -40- Exanpl e 6:

HSA |1 - LEPaiping 10 BFESP fordasdivional passagss ‘ifé?’;?&?a?i%lfl‘}wl?'f g | on

and cul ture of B g freRagt OF nikthotrexate (M’Pkﬁsdﬁfl B i %gﬁ?ﬂhﬁéh & abd amghﬁcd‘

L[err] - IgE[err] is prepared by cuttin A/ SK#49 wi th Ec
and i sol at fesgitinpan 2n4nmasedagmsmemfdbl¢ ﬁgnsglqee f'[mﬂtfnrmsdtetmn fortreeombinant

f ragnent |s at ed t uni 0 ast or
exproesi ortaisdtar MR B AT FPSE Rebeh Sy elriish e pBSRE oriaeLon,
wi th EcoRI pamd i lalighd- n@ed@m%@haﬁme 10r ®FEQOSD! -Fubher bpplifiéaidh VRERiepéasy d
is linearized by digestion with Not| and transformed Into his4 GSI 15 cells
as descri buepwise irpgeasenin methpenexariadi00 nMjasd 0PI ¥ant s are screened
for gromh on thano

grown in mninm cePo mdli%gégnggé&lrﬁléﬁwn&ﬁgﬁP ‘\ir/ll é'ﬁ%’nc%%hg’lg“

rot
10 % FCS (G]BCO) at a density of 9x10 /cm into roller bottles. The first supernatant is

to

collected 5 days after seeding, followed by a switch to serum free Alpha- . The second
harvest is collected 3 days later, yielding a total of 1 liter supernatant for purification.

A second batch is purified from 2 liter supernatant derived from pool T1/3-500 nM
adapied to serum free growth conditions. Cells are seeded at 5x]04 cells/ml and the

supernatant collected 6 days after seeding.

Example 8: Purification of fusion protein

The culture supernatants from Example 7 are purified by immunoaffinity
chromatography on immobilized anti-FceRI monoclonal antibodies (e.g. SH5-F8 ; mouse
IgG1), produced and purified according to standard techniques:

a) Preparation of the chromatographic support:

The monoclonal antibodies are coupled to CNBr-activated Sepharose 4B (Pharmacia,
Uppsala, Sweden) at a density of 10 mg antibodies / ml gel according to the manufacturer’s
instructions. Excess reactive groups are subsequently blocked with ethanolamine and the

resin stored in PBS supplemented with 0.02 % NaN; until use.



stationary phase, transferred by centrifugation to buffered conpl ex

met hanol wexkswavssnd grown for 4 days. The supernatant from pPOEEPSIE4864 S

t hen assayed by ELI SA for the presence of HSA and for IgE-binding ability.
The 1 gE-binding ability of the product-4ftai ned secreted fromP. pastoris
was equi valent on a nolar basis to the HSA concentration and fully

bi ol ogi @Al nyf@q&ieh@omamgx_-a%@rrpl e 7. lgEferr] - L[err] - HSA Il - L[err] -
| gE[err] dineric fusion polypeptide by transfection and culture of CHO

cel I's Cleas qutareSYPRMAIANRIS appliediig s Rimleantibody. spkumn¢qwilipried in PBS at
I I i . i ; < - . |
PO or ik e B, O v, DS aibprRRGRRL AR Riefyed BESERY ol &L 10 |

5) wi t h NaRpHaITD. i Broleirt camainingt fnactidnk larecmiRbdiftely adjnsted ne pHi g (Na©RJi neri c
fusion pol ypeptide. This fragnent is ligated into the unique EcoRl site of
pXMI3 affolewed By sterilmigrtigsams with EcoRl and al kal i ne

phospha%zsgaﬁlgg%@p clkgaractFrizati-EHe plasmd is transfected into CHO DUKX B 11
cells. onal dhfr-gene (dihydrofol ate reductase)
required for Thedoacsitcheios \of e dinsericTusioaf molgpeptidt lis detemnined by abswgtiom at

Al pha+ ium (MEM ALPHA MEDI UM Wt h ] cl eosi deg and ..

deoxyr i Egﬁd‘é’? Ho¥s Bé‘é‘f@%%‘?“%‘&ﬁt‘aiiﬂ Wé}l ?%@WWEPHEQPWP%‘?)MW@ For
transf egmﬁ? . ple7.6 3hll $n WLaMRERES otk (6 M Bulmlime Haly ﬁeﬂfdggé[s?@?ﬁfglﬁholar

(CVF- PB cell concentration is adjusted to 2x10[err]
CVF- PBSabshrgtion caeffficiant isafalcubatathfrngi dhe nymbedefitryptopianp gyrofine and cysti®
gg-?é;égsc%égsing the tabulated absorption coefficients of these amino acids in mpdel pl asni d

DNA.  Tr @Bsb8eidsindi cordena oY it diffefedp®iRbpainl Wehilgy BerBk&R RARCENuRWIREr
(voltage = 1000 V; capacitor = ZSWDF). After transfection cells are
Hpte

cul t ur e@rowpind Therifusiprp peptein gpataing phans-¢; tyresings apd/ 2] cystines, witich

dhfr-gene | ocat on. t he M3 plasm |l I ectli for,rec i nant
col 1 52 REW QIR dheerBical Eat o Dol & 15080 BF &8 PR AlRiT SRR Te are
gl aced lgﬂiiﬂecf\hﬁm}al e gisegbed MENaNdRIAS DELY AVEWahd By IN-tdrRemisChROBARE Fagnd
eoxyri bonucl eo-
Y phase Edman degradation sequencing and mass spectrometry. Upon SDS-PAGE (FIG. 15)
the polypeptide migrates with an apparent molecular weight of about 140 kDa, reflecting

about 28 % glycosylation (theoretical MW without glycosylation: 108°863.61 Da).



si des/ G bco i ng 10 % di al yzed fetal calf serum (FCSD).
weeks of cul)\}’l&\?g/?‘?;ég reconbi nant cell colonies are visible. &(ﬁ/%%”roé%ﬁept

in Al pha- medium containing 10 % FCSD for_44_ additi onal passages before gene
anplification is started. In the presence of nethotrexate (MIX),

dhfr and the genes linked to it are anplified, resulting in.an increased
expression of the transgene. Therefore, selection for reconbinant cells in
a nucl eosi de-depleted nmediumis followed by cultivation in the presence of
20 nM MIX in Al pha- nedi um cont ai N(SEQUENCE-CESTINGr t her anplification is
achi eved by stepw se increases in nethotrexate to 100 nM and 500 nM MIX.
Protein is produced by seeding pool T1/3-500 nMin Al pha- nedi um contai ni ng
10 % FCS (@ BCO) at a density of 9xl10[err]/cnferr] into roller bottles.
The first égmMS days after seeding, followed by a
switch to F : econd harvest is collected 3 days |ater,
yielding a total of 1 liter supernatant for purification. A second
batch is puri@®) éEPFFWE:Iite( supernat ant derived from pool T1/3-500 nM
adapted to serurfMAME:NevarioAfi ti ons. Cells are seeded at 5x10[err]
cells/mM and thdBs HIREET aSthwacdwadaled H5days after seeding. Exanpl e 8:
Purification of (QuIIOY: Baleei n The cul ture supernatants from
Exanpl e 7 are pyg)ig@GUNTRY:BRinedkhd ni ty chromat ography on i nmobilized
anti-Fc[err] R nepegisangl CODE heeH-80s8 SHS5-F8 ; nouse 1 gGl) produced
and purified acqe)afiEpIfORE2RIYE §/@hni ques: a) Preparation of the

chr omat ogr aphi c PHABFAX: 61- nonocl onal anti bodies are coupled to
CNBr - act i vat ed églghar oésFe'A‘)iBﬁ{I3 %.Ij-éggl a, Uppsala, Sweden) at a density of 10

eactive. gr otperiie O BETRRRGY: 1 s NoR P SHETBER  ne and the resin

stored in PBS supplenented with 0.02 % NaN3 until use. WO 98/ 04718
PCT/ EP97/ 04088 NUMBER OF SEQUENCES: 6 ' . -42- b) Affinity
chr omat ogr aphy: Clear culture supernatant is applied to a 5 n

anti body col umCeMPUTERAREADABEBS@GRMA flow rate of 0.5 m/min. The
absorbed nateri alA)IMERPIUMCTYPE: FloppV disik ri c acid, 140 nM

{By COMPUTER: IBM PC compatible

{C) OPERATING SYSTEM: PC-DOS/MS-DOS

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO)

{v} CURRENT APPLICATION DATA:
APPLICATION NUMBER: WO PCT/EP97.....

{vi) PRIOR APPLICATION DATA:

(A) APPLICATION NUMBER: US 08/690216
(B) FILING DATE: 26-JUL-1996

(2) INFORMATION FOR SEQ ID NO. 1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 257 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(i) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(11i) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal



NaCl, pH 2.70. Protein containing fractions are imredi ately adjusted to pH
7.0 (NaOHwd esbareed by sterile filtration. c) Quantificati orOT/EP97/04066
characteri zation: The concentration of the dineric fusion

pol ypeptide is determ ned by absorption-44- 280 nmin its native
conformation in 30 mM (3-[ N-norphol i no] propane)sulfonic acid (MOPS), pH 7.0
and in the GeNSEQUENCEDESCRIVIGO2hiSEQEDHD) 1: The correspondi ng nol ar
absorption coefficient is calculated fromthe nunber of tryptophan,
tyrosine and gustANg sesiaduepedstng $die Hrabahat éu ahsoiysi 9a1CARS fiai eatis
of these am na acids in nodebk conpounds and cort@écted for the diff¥rence in
optical density between fol ded and unfol ded gr otein. The fusion protein
contains 17 t Phpt Bphahs® EF9 AFPoRind@hamew play¥rl ke GiRi s rB&| s Vala
theoretical extinction cd&ficient of 15084 5I\/[err] cnferr]. THhe quality of
the purified %Leié@'gﬁ B35S 835 S8 BYaSt ARy e Shi F’L@gs&gde?x A Qf 2
aut onat ed gas- phase man degradati on sgguenci ng and massggpectt ometry
Upon SDS-PAGE (FIG 15) the polypeptide mgrates with an apparent nol ecul ar
wei ght of aboGtulZr kRes Asef Gépt Asny Zdrothe2 @heo Gly cosly Isati sar (The ayat meal
MN wi t hout gl ycos$Pation: 108' 863. 615Da) . WD 98/ 04?18

PCT/ EP97/ 0406 . 43-

SEQUENCE LI STE@% His A5° GHERRE JREGRITIONSY ThYiAZAB8E| EARLen Asn g
NAME: Novartis AG (B) STREET: Schwarzwal dal | ee 215 (O d 9.
Basl e (1 GNTRYE 19w bRerénndhsp ser GEYy EPLSMALr CORECLLIP)n H3E4@28
(G TELEPHONE: 61-324 5269 85 (H) TELEFAX: 636322 7532 (ii) 98 TLE OF

I NVENTI ON:  FUSI ON POLYPEPTI DES
Gln Val Asn Glu Ser Glu Pro Val Tyr Leu Glu Val Phe Ser Asp Trp

100 105 110

Leu Leu Leu Gln Ala Ser Ala Glu Val val Met Glu Gly Gln Pro Leu
115 120 125

Phe Leu Arg Cys His Gly Trp Arg Asn Trp Asp Val Tyr Lys Val Ile
130 135 140

Tyr Tyr Lys Asp Gly Glu Ala Leu Lys Tyr Trp Tyr Glu Asn His Asn
145 150 155 160

Ile Ser Ile Thr Asn Ala Thr Val Glu Asp Ser Gly Thr Tyr Tyr Cys
165 170 175

Thr Gly Lys Val Trp Gln Leu Asp Tyr Glu Ser Glu Pro Leu Asn Ile
180 185 190

Thr Val Ile Lys Ala Pro Arg Glu Lys Tyr Trp Leu Gln Phe Phe Ile
195 200 205

Pro Leu Leu Val Val Ile Leu Phe Ala Val Asp Thr Gly Leu Phe Ile
210 215 220

Ser Thr Gln Gln Gln Val Thr Phe Leu Leu Lys Ile Lys Arg Thr Arg

225 230 235 240

Lys Gly Phe Arg Leu Leu Asn Pro His Pro Lys Pro Asn Pro Lys Asn
245 250 255

Asn
257



(ii1i1) NUMBER COF SE ENCES: 6 (ix) COVMPUTER READABLE FORM NEDIUM

TYPE: Fl oppy W& 804 (B) COMPUTER: | BM PC conpati bl e E’E)r

SYSTEM PC- DOS/ Ms- DOS (D) SOFTWARE: tentl n Rel ease #1.0, VerS| on
#1. 30 (EPO (v) CURRENT APPLI CATI ON DAfﬁ APPLI CATI ON NUMBER: WO
PCT/ EPO7/ . . .. (vi) PRI OR APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER:
US 08/ 690216 Fl 1996 (2) | NFORMATI ON FOR SEO
ID NO. 1: (2) INFP&&&E@E‘_ %ﬁlﬁ&éﬁ%%ﬁ% (A) LENGTH 257 ami no

aci ds (B) TYPE: am no acid (C) STRANDEDNESS: single (D)
TOPOLOGY: | i ngiy SEQUENCEMOHARBETERIETI@S: 0t ein  (iii) HYPOTHETI CAL: NO
(iii) ANTI-SENSE(ANQENGYH: 6OpaMd adii®E: i nt er nal WD 98/ 04718

PCT/ EP97/ 04066 (B} TYPE: amino acid -44-  (xi) SEQUENCE
DESCRI PTI ON: SEQ(£EPSHNRANDEDNESSYRinglt @ Pro Ala Met Gu Ser Pro Thr Leu Leu
1Q/55 Val Al a Leu I'(BI)ITOPOI];OGY linear 5 10

(ii) MOLECULE TYPE: protein
(iit) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO

(vy FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
Met Lys Trp Val Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala
1 5 10 15

Tyvr Ser Arg Gly Val Phe Arg Arg Asp Ala His Lys Ser Glu Val Ala
20 25 30

His Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu
35 40 45

Ile Ala Phe Ala Gln Tyr Leu Gln Gln Cys Pro Phe Glu Asp His Val
50 55 60

Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp
65 70 75 80

Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp
85 80 95

Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala
100 105 110

Asp Cys Cys Ala Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln
115 120 125

His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val
130 135 140

Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys
145 150 155 160

Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro
165 170 175

Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys
180 185 190

Cys Gln Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu
195 200 205

Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys
210 215 220



Phe Phe Ala Pro Asp Ay Val Leu Ala Val Pro A n Lys Pro Lys Val

20 w0 98/04718 25 30 Ser Leu ASRCTI7EP97iags6Tr D
Asn Arg Ile Phe Lys Ay A u Asn Val Thr 35 40
45 Leu Thr Cys Asn Ay Asn Asn PhatéPhe 3 u Val Ser Ser Thr Lys Trp

50 55 60 Phe Hs Asn Ay Ser Leu
Ser u G u Ay ss&nLear GEerLyL Phs Gllyl 8lu ArddRla Phe Lys Ala Trp AQa val

75 225 80 Va30Asn Al a Lys Phe @B Asp Ser Ay d u2dyr
Lys Cys G n Hs Gn 85 0

05" % G AAA At terySeE 0lg T 550aPr T L AJacFlu R e &P 18}

100 105 110 Leu Leu Leu d i a Ser
Ala Gu Val yal Mt veh U Yadd N @nkellys val His Thrldbu cys cys His Gly 120
125 Phe Leu Arg Cygedlis Ay Trp Arg Axgs Trp Asp Val Tyr 2ows Val Ile .
130 135 140 Tyr Tyr Lys Asp Ay Qu
Al a Leu Lys ASp L‘P{“pW%ﬁ@LFy%rNH &spsfsp Arglfda Asp Leu Ala Lys Tgp Ile

155 27360 Ile Ser £F® Thr Asn Ala Thr2®%al Qu Asp Ser
Gy Thr Tyr S 0

5 T OOl S 2P AL B ST RO &Y K8 1 P TR O 6
180 185 190 Thr Val Ile Lys Ala Pro
Arg Au Lys Phrop LesuL & rc Rhd.yBh&ek| Bis Cys Ile Alal@bu Val Glu Asn Asp 200
205 Pro3®®u Leu Val Val 1130.eu Phe Ala Val A3p Thr Ay Leu Phe33de

210 215 20 Ser Thr An.dn dn Val
Thr Phe Leu $¥tMSFs PFPeAf?s‘;‘;% ¢SPhF Rr §°° ZLe"Zg%S Ala Asp Phe Val §§§) Ser
235 240

Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly
340 : 345 350

Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val
355 360 365

Leu Leu Leu Arg lLeu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys
370 375 380

Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu
385 390 395 400

Phe Lys Pro Leu Val Glu Glu Pro Gln Asn Leu Ile Lys Gln Asn Cys
405 410 415

Glu Leu Phe Lys Gln Leu Gly Glu Tyr Lys Phe Gln Asn Ala Leu Leu
420 425 4390

Val Arg Tyr Thr Lys Lys Val Pro Gln Val Ser Thr Pro Thr Leu Val
435 440 445

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His
450 455 460

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Vval
465 470 475 480

Leu Asn Gln Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg
485 490 495

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe
500 505 510

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala
515 520 525

Glu Thr Phe Thr Phe His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu
530 535 540

Arg Gln Ile Lys Lys Gln Thr Ala Leu Val Glu Leu Val Lys His Lys
545 550 555 560



Lys Gy Phe Wobslegsgleu Asn Pro His Pro Lys Pro Asn Pro Lys Asgey
245 250 255 Asn 257 E Wg

98/ 04718 47. PCT/ EP97/ 04066
- 45- (2) | NFORMATI ON FOR SEQ ID NO. 2: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 609 i 1Q,s2@hdSThr Lys @B EYRE.e@My20 A261 a1l Met A
STRANDEDNESS: i &Y (D) SE&QLOGY: | inear sk ) i H¥Peioe Ala
protein (iii) HYPOTHETICAL: NO (iii) ANTI-SENSE: NO (v) FRAGVENT
TYPE: internal Alydhe Yed FNCELSESTRI PYF ANYS PBPNESP 2Lys Glu Tl;gYECytthe

Trp Val Thr Phe Ile Ser Leu”$®u Phe Leu Phe Set®Ser Ala 1 5

5 10 VL y r.g G.y_Val Phe
140G L

Arg Arg Asp Al a Iﬁias GLys sélércg uLyeaﬁyil a 6§00 ata aul éezseéﬁjﬁgqog Al Eeu Griy

25 30 H's Arg Phe Lys Asp Leu Ay Gu G u Asn Phe

Lys Ala Leu Val esu 35 40

45 Ile Al&&®he Ala A n Tyr Leu An A@n Cys Pro Phe Qu Asp Hi s Val

50 55 60

(2) INFORMATION FOR SEQ ID NO. 3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 978 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: protein
(i11) HYPOTHETICAL: NO
(iti) ANTI-SENSE: NO
{v) FRAGMENT TYPE.: internal

1xi} SEQUENCE DESCRIPTION: SEQ ID NO: 3:
Met Ala Pro Ala Met Glu Ser Pro Thr Leu Leu Cys Val Ala Leu Leu
1 5 10 15

Phe Phe Ala Pro Asp Gly Val Leu Ala Val Pro Gln Lys Pro Lys Val
20 25 30

Ser Leu Asn Pro Pro Trp Asn Arg Ile Phe Lys Gly Glu Asn Val Thr
35 40 45

Leu Thr Cys Asn Gly Asn Asn Phe Phe Glu Val Ser Ser Thr Lys Trp
50 55 60

Phe His Asn Gly Ser Leu Ser Glu Glu Thr Asn Ser Ser Leu Asn Ile
65 70 75 80

Val Asn Ala Lys Phe Glu Asp Ser Gly Glu Tyr Lys Cys Gln His Gln
85 90 95

Gln Val Asn Glu Ser Glu Pro Val Tyr Leu Glu Val Phe Ser Asp Trp
100 105 110

Leu Leu Leu Gln Ala Ser Ala Glu Val Val Met Glu Gly Gln Pro Leu
115 120 125

Phe Leu Arg Cys His Gly Trp Arg Asn Trp Asp Val Tyr Lys Val Ile
130 135 140

Tyr Tyr Lys Asp Gly Glu Ala Leu Lys Tyr Trp Tyr Glu Asn His Asn
145 150 155 160



Lys Leu Val Asn Qu Val Thr Gu Phe Ala Lys Thr Cys Val Ala Asp 65

70 WO 98/04718 75 80 A u Ser ACERIWOMEH Cys
Asp Lys Ser Leu His Thr Leu Phe Gy Asp 85

90 95 Lys Leu Cy48Thr Val Ala Thr Leu Arg Qu Thr
Tyr Ay Qu Mt Ala 100 105

110 Asp Iyss S@y:s IAba’I‘ILIyS‘.SG Alal thr‘éaJGG}uArﬁgpAﬁﬁr Gl Grs Plie Tex Gisn
115 165 125 O Hs Lys Asp Aspl?&n Pro
Asn Leu Pro Ar L VI Pro

120 AL KL P R R RILS TaShicrer AP iR iy pen T
145 150 Lys
Tyr Leu Tyr Gohd MalAaeArgs Alg Eirs Reo dlu LBh;eﬁerﬂ;a,d?f @Ala Ser Gly Gly
165 1195 Gu Leuznéu Phe Phe Al a
Lys Arg Tyr Lys Ala Ala Phe Thr

185 Gly ‘25130’ §89 Asp Alaogﬂésggﬁs Aer Ala Kep Heog% AﬂgaPhysLX%lﬁqseu
Pro Lys Leu Asp G%d 195

205 Leu yng pcﬁ Yeid Yshy $ne! §ex1a$q, g1 Lys, G S
20° L cé§ Pne By b 046\71 bl AVS 3%‘
PCT/ EP97/ 04066 - 46- Ala Ser Leu Gn

Lys Phe @y QTyrAbguAGan FHim L;—}w Rra The Ghwp Aspl His P25 Lys Leu Val Asn Glu230
235 240 45 250 255

Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn
260 265 270

Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val
275 280 285

Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys
290 295 300

Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn
305 310 315 320

Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr
325 330 335

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu
340 345 350

Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe
355 360 365

Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp
3170 375 380

Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly
385 390 395 400

Lys Ala Ser Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu Gln Lys
405 410 415

Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gln
420 425 430

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp
435 440 445

Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys
450 455 460

Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp
465 470 475 480

Ser JIle Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu
485 490 495



Al a
245
Thr

265
Al a
Cys
295
Val

320
325
Tyr
345
Tyr
Leu
375
Lys
400
405

425
Pro
Au
455
Leu

Arg
Lys

Lys
du

Al a

Ser
Leu

Val

Au

Thr
Val

Ser

Leu veows/m8Arg Phe Pro Lys Ala Qu Phe Ala A u Val SerCr/EPS7/04066

Val

Tyr
Asn

Asn
Au

Au

Val
Leu

Phe
Phe

Tyr

Leu
Ser

Val

250 255 Lys Leu Val Thr Asp Leu
His Thr Qu Cys Cys His Ay 49 260
270 Asp Leu Leu Gu Cys Ala Asp Asp Arg Ala Asp Leu

I €Lys Ser His Cy%751e Ala Glu Val Glu X$b Asp Glu Met Pro Al?a8§sp
G n Asp Ser ||l &08er Ser Lys Leu L$951d u Cys Cys G u 510 290

300 Lys_ Pro Leu Leu Qu_Lys Ser Hs Cys Ile Ala Qu
AspLeu Bpy Ser Leu Ala Ala Asp Phe Val Glu Ser Lys %gg vVal Cys Lys
Met Pro Alasjiﬁ?sp Leu Pro Ser Led®Ala Ala Asp Phe G u Ser

Asn TySQla Glu Ala Lys Asp 332 Phe 1§ ASPm¥el phySLdy SryASRy
Al a ﬁ?ssmp Val Bhe Leuszr_;g ¢ 340 "

350 Met Phe Leu Tyr Qu Tyr Ala Arg Arg His Pro Asp
Val Tyr Ala Arg AZ§5His Pro Asp Tyr Ser36{lL Val Leu Leu Leu A3gSLeu

Arg582u Ala Lys Thr Ty?3@ u Thr Thr Leu @5% Lys COys 3%0
3 a a Al a ro Hs Gu s Tyr Al a

AspA& uI..ys BlggSTyr%és.g Ai‘hr %lhr Leﬁgéﬂ“) f‘yg C_J;s Cys Al%/ %J%Jsxlg Asp
Lys Pro Leu Val Au GQu Pro Gn Asn Leu Ile Lys @ n Asn 8\/5

Pro H#l@Glu Cys Tyr Ala Lys #h4% Phe Adp dieuphberyyspxd mekuetial

Lys Phe G n AsiA8fl a Leu Leu 585 420 590

430 Val Arg Tyr. Thr L(y’s Lys Val Pro A n Val Ser Thr
Va|Glu Glu Pro GA35Asn eu Ile Lys 1n4&%; Cys Glu Leu Phe 1ys5Gln
Arg Asn Let?gay Lys vVal Gy SglpoLys Cys Cys Lys &R 450
Jag b cHAP@1u TyP Oy S BhAANL KSnADa Mty D@ GYF AL G rhsPLJyT
a 610 615 620

Lys Val Pro Gln Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn
625 €630 ’ 635. 640

Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg
645 650 655

Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gln Leu Cys
660 665 670

Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys
675 680 685

Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val
690 695 700

Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe
705 710 715 720

His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys
725 730 735

Gln Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys
740 745 750

Glu Gln Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys
755 760 765

Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys
770 775 780

Lys Leu Val Ala Ala Ser Gln Ala Ala Leu Gly Gly Gly Gly Ser Val
785 790 785 BOO

Pro Gln Lys Pro Lys Val Ser Leu Asn Pro Pro Trp Asn Arg Ile Phe
805 810 815

Lys Gly Glu Asn Val Thr Leu Thr Cys Asn Gly Asn Asn Phe Phe Glu
820 825 830



465 470 475 480 Leu
Asn A n lwoBpd78al Leu Hs G u Lys Thr Pro Val Ser Asp Ar gPCT/EP97/04066

485 490 495 Val Thr Lys Cys Cys Thr
A u Ser Leu Val Asn Arg Arg Pro Cys Phe-50- 500

505 510 Ser Ala Leu Gu Val Asp GQu Thr Tyr Val Pro
Lys A u Phe AvalAber Ser Thr Lys5Qfp Phe His Asn Gly Seg20eu Ser Glu Glu Thr525
du Thr Phe Thr Phe HB¥ Ala Asp Ile Cys8#f8r Leu Ser u Ly84® u 530
535 540 Arg.Adn lle Lys.Lys An T a u I u
Leu Val Lys HiAgnngr Sex leu Asn Ile Qelgé ?xsn 3%6 I?ys e %EB%SP Lgez%ggy glu
560 W0 98/ 04713

PCT/ EP97/ 0406@yr Lys Cys Gln His Gln Gln Val Asn Glu -Sk& Glu ProRvdl lyg Akd
Thr Lys Qu GsasLeu Lys Ala Val 8@ Asp Asp Phe Al #875 880
565 570 575 Ala Phe Val G u Lys Cys
Cys Lys Ala A§6“A¥@1 L@tée Sey :Egg ?J% Iy, Leu Leu Gln Ala Sergija Glu Vval val

585 590 Ala Gu Au Gy q_%,os Lys Leu Val Al £°R a ser
Gn Ala Ala L a9% ; 089
Gly Gl L he Leu Arg Cys H Trp Arg . T
605 Leu"%‘g"%y‘éogly Sab2f TP NEORVATT ONCFeRe SEG TDNG Y31 P §1g iy TP
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 978 ami no acids
Asp Val Tyr Lys Val Ile Tyr Tyr Lys Asp Gly Glu Ala Leu Lys Tyr
815 820 925

Trp Tyr Glu Asn His Asn Ile Ser Ile Thr Asn Ala Thr Val Glu Asp
530 935 940

Ser Gly Thr Tyr Tyr Cys Thr Gly Lys Val Trp Gln Leu Asp Tyr Glu
945 950 955 960

Ser Glu Pro Leu Asn Ile Thr Val Ile Lys Ala Pro Arg Glu Lys Tyr
865 870 87%

Trp Leu
978



Al a

15

(D) p&@?@@ss
111

(iii) HYPOTHETI CAL: NO

I nt er nal
Met Ala Pro Ala Met Ggy-Ser Pro Thr Leu Leu Cys Val

(xi) SEQUENCE DESCRI PTI ON

10
Pro Adn Lys Pro Lys Val

single

(C) STRANDEDNESS:
5

(v) FRAGVENT TYPE:

MOLECULE TYPE: protein

03%1gd

1
Phe Phe Ala Pro Asp Gy Val

(ir)

(B) TYPE

| i near
ANTI - SENSE: NO
SEQ ID NGO 3:
Leu Leu

Ser

30

Leu Al a Val

25

Asn Arg Ile Phe Lys Gy du Asn Val

20

Leu Asn Pro Pro Trp

40
Ser Thr Lys Trp
GICY Ser Leu
7 o O
O W N () ‘:Lg

o O O

o
e—cG@ Asproerr Gy @ undy

35
Ser
Phe H s Asn

60
S@s
h

Thr
Asn Al a Lys

Leu Thr Cys Asn Ay Asn Asn Phe Phe G u Val
Ser Leu Asn lle
Val

55
80

Au du Thr Asn Ser

45
50
Ser
75

90

85
Tyr

Lys C¢ys G n Hs dn

SOIDFOVYD
o) <t 0
DOV YTLYY
ouw<aueu<eu
rmnwhwsuweu
suw<mw<mwes
Pwmwmwu&@uu
geictogos
u@«@%g
Gaaemmam¢<u
> -
CYIDIDIRYD
o ©
TLLSLOWETD
T

Phe Leu Arg

A u Pro Val
130

Asn d u Ser

105
Mt Gu Gy Gn Pro Leu
Il e

125

Lys Val

Lys Asp Gy Gu Ala Leu Lys Tyr
155

d n Val
Val

Ala du Val
120
Tyr

Val
Tyr Tyr

95
100
150

YOVYDIOLYDID
LOLOVLLYOVY

YLOOYVYOOLO

YLOVYOLOLD
OOLYOIDLOD
LIDLOODLOY
YOLOLYVYVYOVY
IVOVOVYOVD
YYOODLYYLD
LLIDLILODY
DOVLOLOLOL

LYDOLOOYDD
YILIIIIOVD
YOVOVVYOLLO
OYVYOLOOLYD
YIOLIJOLLOLD
9LOVYILLOLO
LYVYOVIOLOY
LLLDDOYIDD
LYIVLLOLOY
Y.LOOVYYOYD
OYLOLOY.LID

LODIOVLIOL
LILOVOLYLO
YOVYIIOLYYY
OYVLYLLYLD
DIIDYIIDOD
YYOOLOOYLD
IOVOVVYOLLLY
LYYIOVOOLLO
OLOLVVYOVOV
LIOIDILOYIOY
JDDLYVODLYO

YOVDLOODID
LOLOYYVYIOD
YOVYYIOVYIIVY
LOLOLYOOOL
DOYDLIOLOL
VYOVODLYVY.LLO
OLLVLVYOLL
LLOYOLOYYD
YYOVLYYOOL
DVYIILOODILL
YIOVOLLYYD

LODOLOYLOY
YOOLIOOYODD
OV LLYOOLOGL
LYDLIOVVYIY
YODLYOLOOL
LOLOOYYOLD
YYODDLYVYOL
OLYYVYOOYID
DOVYVLLLY.L
LLOLOOODLY
IDLIDLIDOL

'+ :ON @i O3S :NOLLJIIDSAA FINFNOIS (1%)

jeusdut (g4 A L INFINOVYA (A)
ON ‘FSNIS-LLNV (1)
ON “TVDILIHLOdAH (1)
VNQ ‘ddAL 31ND3T0N (1)
1eaulj 1AD0T040L (Q)
21qnop :SSANAIANVULS (D)
pioe a1djonu :g4A L ()
sied aseq ¢¢67 ‘HIONTT (V)
'SDILSIYFLOVIVHD JONINOHS (D

‘¢ "ON a1 OIS 404 NOLLVWHO:INI (7)



Trp An

230

180
s Pro Phe Qu Asp Hi s Val

PCT/ EP97/ 04066
| l&2kys Ala Pro Arg A u Lys Tyr Trp

Gy TecT/EPS7/d4066 CyS

200
Ala H's Arg Phe Lys Asp

Leu Gy Gu du Asn Phe

Thr Ay Lys Val

A u Asp Ser
225

175
220

Thr Val
195
Gy Gy Ser Asp Ala H's Lys Ser du Val
Tyr Leu d n

AQu Pro Leu Asn Ile

170
190
240

215
Leu Ile Ala Phe Ala A n

A u Ser

WOoBs&I8 | | e Thr Asn Ala Thr Val
Ay Ay

Lys Ala Leu Val

Leu Asp Tyr
Leu Al a Ser
205
210
235

WD 98/ 04718
185

-48-
165
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Leu Phe
Leu

Lys Leu Va
Arg Pro

255
260
Thr

Asp Cys
An du
310

280
Val
330
Lys Tyr
350

LOLOYYIILD
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LOLOLOVLLY
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LOLODYYVYY
VLOVYODOLL
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DLODLYIDOV
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YOLIIDILID
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JOLLOLIDOL
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LY.LLOVLVVY
L) 8100 43) 4
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375
Lys

400

Permrrymosg

Ala Lys Arg

365
370
_§§g Asp Gu Leu Arg Asp u dy
5

Phe Tyr Ala Pro Qu Leu Leu Phe P
Ser Ala Lys @ n Arg Leu Lys Cys Ala Ser

Lys Ala Ala Cys Leu Leu Pro Lys
390

o

<

©

<

©

<
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i &
Oms
- Xe)
m n
T 3
@ s
% O
(@)] —
z F
© ()
T O
oL @O LW
i

Leu A n Lys

Al a Ser
405

Phe Gy GQu Arg Al a Phe
420

415

Ala Arg Leu Ser @n

410

Lys Ala Trp Ala Val

425

Ser

Arg Phe Pro Lys Ala Qu Phe Ala G u Val

430

440

8%

435

o

Thr As

Lys Leu Val

H s Cys

A u Ser

470
er
500

8%90
=
L2§ S
e
h@ Val
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Ceueu Au Cys
DspeAsy Arg Ala Asp
eCleu Tyr Qu

g2

D O B

Lys Leu Lys Qu Cys Cys Qu
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MpN N45 N N N NN
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Leu

o

WoASR

\O

o~

545

Al a Lys HAOX/ERYWo4@6u Thr

615

Ser Arg Asn
O

Phe Asp Gu
Lys Phe

640

tn

Ser Asp Arg

565

585

Leu Ay Gu Tyr
G u Val
Pro Val

610

Leu Leu Leu Arg Leu
Leu Val
~ N M ™M %Ov‘

n Asn Cys A u Leu Phe Lys G n
635.

560

22 'I\8 E s e 8

—

Leu Hs Gu Lys Thr

675
Asn Arg A

Val
580'8'
605
Lys
Pro Thr
S P
O

Pro Hs Gu Cys Tyr Ala Lys Val
GQu Au Pro @n Asn Leu Ile Lys

Arg Tyr Thr
Ser Thr
Lys Cys Cys Lys Hi
Leu Asn @ n Leu Cys
Val

555
Leu Gu Lys Cys Cys Ala Ala Ala Asp
575
600
G n Asn Ala Leu Leu Val
Pro G n Val
630
650
670

Val
Lys Cys Cys

Thr

WO 98/04718
Lys Val
Gy Ser

Tyr Ala Arg Arg H's Pro Asp Tyr Ser Val
Leu Ser Val

Phe Lys Pro Leu Val

550
Thr
570
590
595
620
625
Gy Lys Val
645
Tyr
665
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Claims

1. A fusion polypeptide or a salt thereof, comprising at least one immunoglobulin E (IgE) -
binding domain fused to at least one human serum albumin (HSA) component, or a

physiologically functional equivalent thereof.

2. A polypeptide according to claim 1 or a salt thereof, wherein
- the IgE-binding domain is IgER or pre—IgI:'-.R (SEQ.ID.NO.1); or
- the HSA component is HSA-I. prepro-HSA-I or HSA-II (SEQ.ID.NO.2).

3. A polypeptide according to claim 1 or a salt thereof, which is the polypeptide of
Example 7 including its leader sequence (SEQ.ID.NO.3), or the polypeptide of Example 7
in the mature form (residues Val,¢-Leugyg of SEQ.ID.NO.3).

4. A polyvnucieotide which is an intermediate in the preparation of a polypeptide or salt

thereof according to claim 1.

5. A process for the preparation of a polypeptide or salt thereof according to claim |,
which comprises

(u) transforming a host cell with a vector comprising DNA encoding a polypeptide
according to claim | or a physiologically functional equivalent thereof;

{b) expressing the polypeptide or its physiologically functional equivalent in that cell,
whereby the physiologically functional equivalent polypeptide is modified to yield a fusion
polypeptide as defined in claim 1; and

{c) recovering the resultant polypeptide from the host cell,

optionally in the form of a salt thereof.

6. A vector comprising DNA encoding a polypeptide or salt thereof according to claim 1 or
encoding a physiologically functional equivalent thereof;, or
a non-human somatic recombinant or transgenic animal expressing a polypeptide or salt

thereof according to claim | or a physiologically functional equivalent thereof.
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C ai ns : ﬂ""ﬁmﬂ Im([ﬂljlﬁm |t thereof, wherein - the IgE-binding
donai n i swmﬂmnfs] s defined in SEQ | D. NO pdrapshiodpdshe HSA
conponent is HSA-I, prepo " HSA HSA-11 as defined in SEQ I D. NO 2. 2.
A pol ypeptide or a salt ther eof, Whl ch -58- t he pol ypepti de of Exanple 7
including its | eader sequence as defined in SEQID.NO 3 or the pol ypeptide
of Exanpye A/ EblyF&ﬁtmcr&tEdegf @ ¢hainn Aozl & phizemiackigivaldy adieblable dall shefeof, fbr dse
defined in S D. NO. 3 ) A vector conprising DNA encoding a

pol ypept #d& iameAl-t t hereof according to claim| or a non-human somatic
recombi nant or transgenic aninal expressing a polypeptide or salt thereof
according to claim 1. 4, A pol ypepti de according to claiml or a

phar macegit iAC ghdrshasewrizal edrhpositidd cdrhpridng a polypepdde aoadingds ehimtor a 5.

A pharmaceuti cal osition co pol ypeptide accqQrding to claim |
or a phaﬁ’h?ﬁ'"c"éﬁﬁ”i"&%?ﬁ)xng“ﬂ?@@ﬁtsé& ‘SE‘?QF t‘°gﬂg‘?’ f\{at@a@mpuwlﬁynac&emable carrier
phar maceyt siqahly acceptable carrier or diluent. . Use of a

pol ypeptlde or salt thereof according to claim!|l |n an in vitro diagnostic
assay to determne the | evel of IgE or auto- antlbodi es to Fc[err]Rl in a

bi ol ogi cal | e bt ai. ed fro uman pati e A met hod of
per f or i hg 4§ @% W?F St B]Uﬁi?lr}la§€%'d§) ﬁ&‘ éd?r&f'lle vitgg diagposiie, agsay

pati ent ’tot&%}ngl%‘ﬁ;e' lE@él'df Igﬁturfamdnmt&&iesus Fer R4 8 d@é{nogﬁaﬁ&ﬁsﬁp OBIa fed

pol ynucl eoti de according to claim4, and reintroducing e resul tant
nodi f i edfremld Bumnan patiend pati ent, V\/ner eby a pol ypeptide according to claim1
is expressed by the cells of the patient.

10. A method of performing gene therapy in humans which comprises removing somatic

cells from a patient, then genetically modifying them in culture by insertion of a

polynucieotide according to claim 4, and reintroducing the resultant modified cells into the

patient, whereby a polypeptide according to claim 1 is'expressed by the cells of the patient.
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