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|nnunoalobulln isotyne 0 9 0 C T 2002 mr~~~~~ d The invention relates to
reshaped human nonocl onal antibodi es dirgeted agai nst isotypic detgggcnagms
of i1inmmunoglobulin E (1gE)) and derivatives of said antibodies. The
anti bodi es and their derivatives are useful for in vitro and in vivo
di agnostics) proghylaxis and treatmeqt of allergy. Allergy is a
hypersensitive state induced by an exaggerated inmune respon i gn
agent (the allergen). Inmediate (type |I) hypersensitivity, amﬂ‘ﬂﬂm% Q@H@mby
allergic reactions imediately follow ng contact with the allergen,
nedi ated via B cells and is based on antigen-anti body reaction as
del ayed hypersensitivity is nmediated via T cells and based on mm @mm”ﬂr
cellular immnity. In recent years) the term"allergy" has bec
nore synonynmous with type | hypersensitivity. |mediate hypersensitPty is
based on the production of antibodies of the i munoglobulin class E (IgE
ant i bodi Reshapsd morgslonal anfibadiassgainsteanfimaingelobilinisolypehe al | er gen
differentiate into antibody secreting plasma cells. The IgE i nduced
reaction _is a |ocal event occurri n at tgﬁ Slt f t.he %$ en S entry
i nto t hellso@yentiongelages tafrshaned @‘ JRUQC e{s duege o Gc
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anti bodi es., bi.n i r.constan to .Fce r S._0on e.surface
o the. rafubowh pil eS8 RRbuy it G Sed GRERRS arhry B
bi nds t candacapharsf allergpt h ci rcul ati ng basophils and tlssue fi xed mast
cells throughout the body. When the bound IgE is subsequently contacted
with the allergen, the Fce receptors are crosslinked by binding of the
al | er genAligrgy embypermsx@@e satedadiced by 4nexagagrated semungrespanse fo yforeign
anaphy| %%hF(]uEEEéilc & w&iiate%ty?e Et%kﬁeﬂm@»’@%%hééﬁiéa% dlfékﬁi@t rienes etc.
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resulting in itching and pain. In addition) the reaction upon second
contact with the allergen is intensified because sone 90C12002-28B
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el i m nate thoSe However) princlp may al so
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rovever Jasiitha! B (e SEHRRRBAYTERR hER o 81cin Ohin ObsulHHIPA RAIY JAd ;p'a&y are |ess
SU|tabIe or applrcation to humans dide eir | mfunogenicity as foreign
proteins, their rather |ong persistence in the C|rculat|on and the

concei vakhgdifion "B FQBHo upRAbADCIIER Weh G RIREASis 1ﬂ'tbﬁﬁﬁed116&‘é’ﬁ’s%%ﬁ1e”ay
potentially be reduced by transformng e.g. a rodent anti-|gE nonocl onal
antibody into a chineric antibody which conbi nes the vari abl e domai ns of
the rodent antibody with human anti body constant domai ns. This approach
conserves the antigen-binding site of the rodent parent anti-IgE anti body,
while conferring the human isotype and effector functions. However, for use
|n hunans such a chlnerlc antlbody may not have suff|0|ent cI|n|caI
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-3 and light chain variable domai ns (European Patent Application No. 239
400). It is reasoned that this technique will transfer the criti C@a ﬁpgmz
maj or portion of the antigen-binding site to the human anti body. %

i ntact immunogl obulins or antibodies conprise a generally Y-shaped
tetrameric nol ecul e having an antigen binding-site at the end of each upper
arm An antigen binding site consists,of the variable domain of a heavy
chain associated with the variable dofmin of a light chain. Mre
specifically, the antigen binding site of an antibody is essentially forned
by the 3 (LI f6im Ehﬁxeﬁﬁ‘fr¥ a@éle oﬁmc@ 168 pelwﬂenb@w B ithet bR fsCORs

of the variable domain o chain ( I'n both VL and VH the CDRs
al t er nat €oNReHWVith f*}eeﬁlrlé\?&?lnlpyreééfeé §c 135 [hled:,e Hﬁfa%? pol ypeptide chain of the
general formula FR1-CDR1- FR2- CDR2- FR3- CDR3- FR4 (n, wherein the pol ypeptide
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the Gt orhPRElisBePamPE (it i echeipar altiay PR af bARILOY of BPpEHotd as .
H2, H3) andbddies, bhjchldie Igke Epopeispedific andhare dietserapablaof bindasg Ig&. Thiat |
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rul es foimirdearéspouset whichds theleadiast emntmeherndueuseqﬁ@lmessar&prpv@cemS of
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oo 7y B e RS b Eem SO Blafma g Sbf%ﬁﬁaﬁéleam pE RS thpopally o Soay
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ami no acitht tzeeqﬁ@abﬁf@:ndxmedmtm gerorh IgF land pLeEB bell thysk dit bexsequenge,canoni cal
structur { 989), ing to
ant |a§§g| es ﬁ‘ tﬁéra@*} Pf alle? }’ﬁlﬁsﬁ{b% be %an?])‘?éggfnt%gétm i %gﬁ@?&fn‘a

th| S m)d mal n-ch

' canoni c&n sensitized wrast celis@nd basep H?rbélﬁ Wﬂﬁmﬂ thegrapabilithe reengnireriigE ons are
det ermi ng@delny. t he presence of a few key am no acid residues at specific
sites in the CDRs and, for certain |loops, in the framework regions.
Hypervari abl e regi ons that have the sanme conformations in different

i mmunogl Sbet Igr&shtape-spéwﬁsmrﬂ)odreshevwbeemdei;mbeamgﬁbyﬂhado eedi dues at these
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ant i bodi Bstemi AhplacabomNOng%ﬁOrS; Howgveri apthe dxsa}mq/antmnéresmmmttdﬂhuman t he

rodent arpad{x% addi tion
to the tr aﬁsﬁggm?né(gls%g%an e Bﬂcaﬁh?ﬂd ft;l%g rane %ﬁﬁr}ﬁﬁéﬁﬂ&ngﬁs sequence
may be nERSeiSBRFSLCinG theisyather 1@@3 Pesiglencsip theirpdation, aed Hig caaedivable in t he
CDR- gr af f&&aﬁb@dﬂ@ha@eﬁﬂmﬁhe &dm léf’éso"ihes%@'riwba‘eﬁélﬂmy%tentﬁl’ﬁf\b@@duced
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aut hors F@%gﬂfl dGRIRY A ngg%cho ongmﬁqﬁ{:%?ieﬁ% fithe %ﬁ% P&lg){' e%t Rgr%nE Iy

am no ac resi ues T1o6ca nt are"c se e
i nt er act aVi-I3E atibodpRehidy confieririge the Mimsndsotype elrue@ffmrefunmcalseklowevelrhe

resi due T y had an
af fini tyfoglﬁg(? ld\/\t/g]srﬁ %ﬁ SMEEE&TH? ﬂﬁ@dy IH?Y Hﬁgﬁ %??@g@%hnﬂ-@cﬂgﬁt?%gdy and
mai nt enaPteé tfaﬁorw@alﬁgm aphedet er of this anti body was probl ematic.
Surprisingly, it has now been found that it is possible to produce reshaped
human anij bodi es direct ai nst _human 1 gE) having an antigen, i.e. |gE

bi ndi ng JQPF? IGO0 SRAICER QEB(‘}S? tibo WCM%%%@H&%M%{HW@ d¢fdr i ne

CDR- donohy;mmarhbweomg@nsm te@hesd)colntplerﬁemm @bxeemim@g rddiéhsHOEFR) intoyent i on
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hyper var hwdreantibgilessTIEDRINniGRRAY clmes tﬁDEIH)stls.mod (fr:IBRﬂonlﬂanamgra;fh&o afn no acid

sequence, - Tyl = - [ Vi . uence

G o1 o TS Rkt R e Balchs KSR bR B A A T 2.
CDR3 havi ng the sequence

Phe- Ser - H s- Phe- Ser-d y- Ser - Asn- Tyr - AspTyr - Phe- Asp- Tyr- Fl ~e-~, said
reshaped human antibody having an antigen binding affinity which at |east

about equals that of the narine CDR-donor antibody, a direct equivalent or
a derivative of said reshaped ant| body In the am no acid sequence dep| ct ed
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0 9 DCT 2002 -5 having the am no acid sequence

G u-Ile-Ser-Pro-Qdy-Thr-Phe-Thr-Thr-Asn-Tyr Asn- d u- Lys- Phe- Lys- Al a,ug%i (?
CDR3 having the am no acid sequence CT 2007
Phe- Ser - Hi s- Phe- Ser-Qd y- Ser - Asn- Tyr - Asp- Tyr - Phe- Asp- Tyre-T~-; and b) a .
second domai n conprising, in sequence) the hypervariable regions CDRlL, CDR2
and CDR3) said CDRL having the am no_.acid sequence

Arg-Al a-Ser-A@n-Ser-l1le-@y-Thr-Asn-1le-H's, said COR2 having the am no
acid sequence Tyr-Al a-Ser-d u-Ser-Ile-Ser) said CDR3 having the am no acid
sequence ﬁmhiﬂt@hﬁﬁrvaﬂsme8ehrm'EfsQEEiro@eziEhIPatél'mrAp[ﬁxaauﬂorrHehmﬁed)(hulmm ant i body

havi ng an anti i aff bout e s that of the
nmuri ne CDF?W r‘hf’éﬁlk g‘*&ﬁglq"sw gstfe Efvg?aéﬁﬁ‘? ajcgr P&é‘%’?“ Wée of said .
reshaped amtgebdnydingCEiRIt0 tﬁDmmamelnng of the first domain are the CDRs of
the protein the sequence of which is identified in SEQID NO 1. CDRI) CDR2

and CDR3 of the second donmain extend fromamno acid 24 to 34) 50 to 56 and
89 to 87, Nawsademetisimunogipbutias emintibodies eorBpiisenecacEdlyi ¥ sbepedrietsrmeip No: 3.
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exi sti ng ﬁmwf,ﬁ%vfoﬁgg@fpmgapggﬁom%wm@deéera wgonstant region

present is af l[easft su ous to I'dentical wth,

a human i munogl obul IFR1cERRLAR2- C&ji?oﬁm %EB her eflh, a hurran li ke
f r amewor kwhér%u?thfa bé%ké\ﬁid& hafhSis AbdchBed B SR8 REMeQ- térhﬁﬁa\esa&&nnygh@ns FRL,

FR2, FR3 and whi I ses, at 70 or _ nor re bly at
oast abofmEAdhe RoPRyinaLRRSTIS: d6° COBKGLAH 208 Vi 1R aL0 sl 9 anlior k o
a particuHarHs Ly, mzpnggieqiwhvely Sﬂm&mmdti@ﬁ%)o athht mrsn@teemeﬂn ora

possi bly of a, resha e nan anti o are s sta i honol ogous
to corresé@%ﬁﬁ@ua& fyrpadegy %{“WQ@F EﬁP&ﬁSP djg ?{PI dies
sequencesraisedin &mamleepecaesrm@padl tulsse€or mlanmﬂi)mxon\awkmbwmtn thearnpass a
Caton, © ACREARACY SIS CPds BufiERR NBLLEDKGpkag0 b ALS AR pBE St o1t
parti cul akealthnad hbmanseryicebBublic, hedrth segvige.dnatinngl Ingtituge @Eﬂﬁalthbom t he
particular human framework, i.e. alimted nurrber of am no acid residues
may be |nserted deI eted or replaced_by other C T 2002 -6 am no
aci d resi Rereatly #hep begnfound shad He Geatriby OEWFFP@@ lfq?t&h%lf‘ﬂépébl??@mﬁmem FR1,
FF?1 dFR3 mg eE&éen@roflbmtgﬂWB sian)aschmEaedlwlﬂchaLQBaddﬁbfy fhewssdcRted lE&lVyexame e,
a hydrop ic. a aci.d wit uman, acce

Fepl aceq Gl IHeRif A Bisee e BEATY 2R ARARe dorER RS A 2580 aci o,
e.g. a hobmdimg(auswmmtheamvdx) Soelpateeulesatercommordyireforrad talss single deineined.

Li kew se t n framework may be
substltut%dl%é ﬁ‘mhéf% %ﬁﬁg IS%P B‘Qi'tlv\gdxi;%ié‘n@%gﬂgs or del eted, whereby
replacing amno acids preferably maintain the hydrogen bond structure of

the origimg CbR@'i’@x‘M)Idé s ﬁlﬁ?&l‘x W?Iﬁh{ tﬁé‘}bbl‘ﬂﬁﬁxs MY c%&&rdfteﬁfm%e@f‘frﬁneﬁbfkm and

error’ bqﬂiﬁg ge effec{ thereof I's assessed arlng

anti gen-b eH’é‘OB?}FP piNeep AminR-acd %P%%Feraégﬁgﬁ‘étdf% r?a]t‘?oaﬁﬁlil B® ?W%bi’ hat
of nuri nea édABnidarydructuné mlMéIY(C'EEﬁniEt]al Na&ﬂe/s@tssvaame(lbw)) ddectcefcrmgedl on of
t he antlg[gn bl%d g % F re descr | ‘ pat t Ilmted
nunber of "BfH §OIEY zav&ech B glragb? ”lc‘?rgo'ﬂa foéléloduceaé’on\ﬁf SIllmﬁt U hosen
human acclepeash Hypamamtnlk regign. iherce pfoam etionsi ard determmiac oy the rssatioe sf pfasent
at corre a L ( UgRN H nurine
exchangei':%?’%cgijflr1 (?%cﬁ ’{‘a‘%ﬁéF %ﬂ%gﬁlgﬁ%%ﬁgh%é@ §0r202§> 1§ﬁ8¥ 5 E] am no acid
resi dues fpareeseork regions )@smndblngegowt atdrage themqofnéarmiomwm:ffamt body
(human Hj | t of (an)
am no aci d ? §ﬁ{§)a§g§dgz§)r? tlaérz’lﬁﬁé?élilgwgrq sx{nt ltc%gta?‘ O'i‘d’nd %?@%%@fégﬁf Eal%ééfgrlggnevvor Kk
residues to be regarded as potentially crucial for anti gen bindi ng andl or
VL/ VH packDRGrafHE Rafbdéai cabriciu Porasétal madt%&raapmmd{eewms whi ch)
because of their Special nature and/or location: - are believed t3 be in
contact with, or located near to, amno acids within the CDRs of the

anti body; - coul d be involved in critical interactions with the antigen; -
are believed to be involved in maintaining the overall integrity of the
paired VH VL structure, directly or indirectly influencing interactions
W|th| n or between the VH and VL dOITB.I ns. Met hods known to be suitable for
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0 9 0 C 2002 TES-C21, e.g. based on the am no aicd sequences depicted in
SEQ ID NOs. 1 and 3 and the correspondi ng sol ved structures of (g U‘W?(mf
anti body determi ned to be highly honol ogous by sequence nmatching. The
solved structures may originate fromthe sanme nurine antibody or fromtwo
different nurine antibodies. b) Selection of suitable human acceptor
framewor ks from VH and V~ of known human i mmunogl obul i n sequences) e.g.
sequences obtainable froma publicly Aaval | abl e dat abase) such as the KABAT
dat abase ("Sequences of proteins of inmmunol ogical interest”, Kabat E A et
) US departrrent of health and human service, Public health servi ce,
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to VH anmeqtsswﬁapmnﬁsaaﬂwe%%mesb !Eg &?H@%@\%&% aﬂaﬂgmé ¢k n

framewor k sequences chosen for grafting need not be derived fromthe sarre
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aci ds. Prvefseratidmaticchanges af fecting non-cruci aI re5| dues are human- human
type changes. In a reshaped human antibody of the invention the amno acid
Cys may be in the oxidized state form ng -S-S-bridges. Exanples of a

r eshaped Supfisingin il ss apwheen fonad that itip possile to-produpeapshaped hyrearude a singl e
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ate]t)ramerlc ant 1 body rrE{/‘sm fl)ﬁé th he vy and |1jht chains

and any £ %ﬁgp&lsgqﬁpé/,eg(gf(ceegs é’at 15 a&HH" Ab fragments. 0 9 0

Cr 2Q02 _g_ A single dorral n anti body conprises a single antigen binding
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chai n. anme¢lama1>a;xub¢cb'§@euﬁc ferdigE coopeising ableastooe ahigen bindingkited via a short
peptide Ebtﬂ{fﬁ%n&‘?ﬁrpédgﬁh&gﬂfer@%ﬁggﬁl% ;&1&8 (§9Rl R’f’lﬁ%tﬁh'd@ﬂé% FQ ¢pRH am no

aci ds sel ec T'rom cl ne E@g erre Eeptl nker 1s the
15 ani no a‘enaﬂts@ny%ﬁm a%%a%Met—?mgTat-L% spig fdPR ¢ hgwing Hherasnipp acid

Gy-dy- Qqheﬁeﬁlsme-S&-EbfGl enﬁhaienrtenrumsiwﬂom Gol-Liy§pheld9s-AlL QRigt ant

P Avent i ol Hayethy scthepdeithe-Sort-pn e CiF RBERS T4E ”ait” oy o e
det erm nimt-Phﬁ-Alspl-myn—Phg-E:spﬁ%mcﬁ reghaped hbmamattibodg haeihg ahantigendsindiog
recoon! 28finft) v ATDIsE st GRS oc Ok B BRI AR OB 0

i rmunogl o ns o reac S of

di f f er eneQuiyadentior 8idesivative sald eeshapad angihedy. i the almmtmn@g Isepeheandepidtedt her

i sotypes of the
Y PeSifIE QD INOTTINRY bRBHA forh aﬂgt%fi&nglsggo %;\fcltgtg@@n B30 ARG

invention s req ulred ve an east about

equal s t Fd€ Seto ﬁ@m%@DBﬁﬁﬁaéy repsinng acifd9 u@ééﬂ h@tee'wrlftﬁe@ERedQﬁﬂf

her ei naf ﬁrﬂfbod?]ﬂqnbxﬂfcﬂanal adtidogagiESaPPYt equal s” neans that the |aE-binding
affinity of the reshaped human anti body (test antibody)) on a statistical
basis, is at | east about 90 % preferably higher than 90 % particularly
wi t hi n aBefdral@Qhébraveatiabelites2b@ r89hapdd Kehr anided posh podye A&asteds A

reshaped, an conpar ed agai nst the correspondl ng structure of
TES- C21. @%’ Bwﬁ%%‘f Cgtn%?ﬁé'w eshaped antibody is a single domain antibody

its affi®iafrssdomdiol comprighgtiedequenss, dg:lt@pdmmnbteT&Ser@ZlDRTM:BRmahd ne single

SEQ 1 D noeor o EBR IR ER n Bl RE] uRR e e o BB DR e

"affinity" or "avidity" of an antibody, but the term"affinity" is to refer
to either affinity or avidity. Determ nation of affinities of the reference
and the reshaped test antibody is to be performed in the same fashion, i.e.
under |dent| caI condltl ons in the sane assay. The ant| bod| es corrpared W|th

. o o o o, " o o - Y Y



0 s ocT zoo2 -9 known techniques and principles. A suitable paranmeter to be
determned is the equilibriumconstant Kaff (affinity constant). A variety
of mat hematical equations have been devel oped to facilitate experi n@tGET 2002
calculations of affinity constants for the antibody-antigen interaction.
Sui t abl e experinental nethods for the nmeasurenment of Kaff may e.g. rely on
t he nmeasurenent of the bound to free antigen ratio, e.g the conpetitive
radi oi nmunoassay (Rl A) or the conpeti®i-ve enzyne-linked i nmunoadsor bent
assay (EIA)) or on the neasurenent of the total antibody concentration,
e.g. the non-conpetitive) solid_phase ElA described by Beatty et al. (J.

| mrunol . haing the@oing Feid i%‘e(‘cl@@&ﬂ)k?'sﬁr%fp 1&(6’1%97',13 bRaF T -0¥y LYo ned

g_nal yZL”QA&@-@luﬂJyH@gng%@Qﬂ(ﬁj%aigd{CDR?QfaﬁmgiMngiﬂgBSiEQB%uddﬁeet El ) -

i ot echni que \ - ary,i YW e ntigen on a
BI A cor eTﬁA%ggfrlé}ﬁ?(}?r%%wséeéu‘r—%a?gYé%ﬁ?&@%ﬁh&%&'&hﬁ*ﬁ%‘é‘!ﬁ%&“@ Uppsal a,
Sweden) . @heseassdorhainesm@rising) ingeqente thedrpervanate repiors CHB ! n@DBRaatiur er' s
instructi nd .i ves . det er mi. nat i he ki netic constants k~s and
kdi ss. A g&@aﬁ‘%&ﬁ’i%“é’% égs.ma.% A Rgfhoc Il'y availabl e human | gE provi ded
e.g. by SarpadeS¢reGh-Sarla0l-ThoAsi-HerHiSwnidAGPR2haying thecamsinpzeidi ¢ ant i body
havi ng a stca@nbegi AL o : 1. Biol.
109, " 380a 1A gusyF HLE SR8 B8 5Bl Rl T ndng b Anho Blud sdbende il
cycl e conﬁ?ﬁ-@iméﬁ-&w-ﬁmﬁmrﬁ’fpzﬁﬁj&w of a so-called catching antibody on the
chi p surf geerebianel AIER AntiRAPhaving@n ah@senTRREME TR SWHitly & I¥is0gbdldr | ne

anti body TES-C2 anti, - e, anfi bady, e.g. anti-nouse | .or far
neasur e ne"rﬁuélsi%@?\a]erf@u%"erngg ﬁéﬂf@ﬂr Fl?f'ﬁ’&ﬁy'é‘rﬂ"&ﬁb?ﬂplwe”ﬁ 96 aidﬁaﬁﬂvﬁ&ﬁ saiff
ant i - hunegstaped batihody SCDR 1 fODR2and@IDRIET thes fiesypdmyincare e EDRebfNther ef er ence

or test antjbo 0 the d L at ehj ty J he
bound ref®P @Hb‘g’g géqqegge[ OEaﬂﬁlgg bsa‘f}g‘%?d(h"'ﬁ "itggp;@ oﬁg blh % *’ﬁ?lg% %‘f&?& en.

Pr ef er abl the sepped dbmain. extenddrom amiqweacidi2htosdd, 5§t Hsand 35 o7, oespeatively, ig a
const ant j { ng the (known) concentration of
| gE. Afte@gg}g%%&%ﬁu%e?géﬁgg%Fg%%ﬁ%'face is regenerated, e.g. with
an acid such as HCl. Design of a reshaped anti body of the invention ains at

const r uctywhgnh &R adlkéORHYine 1% Bdhprids BotitBfiRE &RICIedbnPdorh RS, thedsd ofay-be
Pr ef er abl w.th a.l ow d(h?éom ation

2. 105 M1 8 1 or high mh
ate (kailbeede w samp potybenside Shaih o BretsrsSRy pash Conthin, b beca RN ot
equi val erdhainf the firsthispedh beingparanf arbimiyumigldboBn hearyrdhiaom or fragmentGhérof) C T
CORs as. SRS HRREHIGHIRRAAL PR N SERHOANREN L SR BE B em e et - Mo
in SEQID NJO. 3, wherein within one variable domain up to four amno acid

resi dues A(\'icbmixﬁ‘o fo8e %ﬁodaf&shé}i@&hﬁﬁﬁn ahtiioR réfErsftQ‘érm@lE@LﬂQcH\ﬂr&&Eﬁ‘zehhe CDRs
are repl acghd ﬁ:ih anot her .am no "acj d. THUS, ) term "di rect, equival ents

] . y the
t her eof ' 1 At comRrises atjeast ARG antigsHAin lqgégﬁ&b@g‘qq&%e’ééﬁtﬂ (protein
Y) (1) compyisdsGihunim-liepRanieworkiang (zm'z@aﬁszﬁmgio iglaiGRAIB t aken as a

whol e are | east 90. % hopnol ogo to t. assE.owni ID NO, 1
and) (2) SuiaEfRbomRozbiy Ry pORTERy kbt pSRal SR P lpBo SR e Phar o
t he ref eregice Awwee hereof, at"hemamlike framawhekV iingfrERe wodeennisistihg irosegherse of
protein ey i Ng: [ to i ] i N % ;
reshaped ant .P“Sg?y& ‘%&%/ng:}l‘r%)g'g%{xtl\'/vgﬁg’oli:n%;Sl lrl]nsd,%%{ ‘%}F%Sd‘i% rﬁﬁdﬂ S ggl %rt %@al?tr? 0$rr)n?ore,
preferably at least about 75 or more, amino acids identical with those in a framework of a
particular human immunoglobulin sequence. Hence, all parts except possibly the CDRs of
a reshaped human antibody are substantially homologous to corresponding parts of one or
more native human immunoglobulin sequences. For example, a reshaped human antibody
would not encompass a chimeric antibody comprising a murine variable region and a
human constant region.

A human-like framework may be identical with a framework of a particular human
immunoglobulin, or, preferably may differ from the particular human framework, i.e. a
limited number of amino acid residues may be inserted, deleted or replaced by other



(1) in which the hypervariable regions CORIH CDRZH. CDR3H and CDRIL,
CDR2L, CDR3L taken as a whole are at |least 80 % preferably 90 %hﬁgoéﬁg@
to the CDRs as shown in SEQID NGs. 1 and 3, and (2) which has an i bis
for IgE which at | east about equals that of the reference protein of the

i nvention having FRs and constant parts identical to those of protein Y
but havi ng hypervariabl e regi ons CDRI4Y) CDR2H) CDR3H and CDR1L, CDR2L,
CDR3L identical with those in SEQ ID NGs.l and 3. The latter criterion can
be tested by determining Kaff. e.g. according to the nethod descri bed
above. I\/LmjlmaadmmMmmeﬂuCamdchyonEE&yC&Jcamfmpd ay s singliRy i@t AB1 SFR2, he

ant | body T50 GrE pradBi s Rk Rt Ao R R PRl Sl APRRSHSEE S ool o

bear i ng hadna amdaprtltdnrsthb homah lacge phirfcisnesyosk infaydwl replaces wWithanothgRmimor et i ng
|1 |
cells; gﬂegreecfbgablgﬁgeqrugameglfclmﬁo Sk é)gwom &g, ﬁ%g baeR, féfgla%% S

beari ng I"—1 | e sensit
basophi | svﬂhdb)@smﬁﬁﬁ agidp g?géiﬁleﬁﬁéidLaqea'rlse(aehygir omiikig &‘ﬁiq%‘)mqf é’l‘@ﬁ’s‘ée humaph pit s

I gE for %h@%ﬂﬂmta%elsamm@ed ﬂ?ﬁﬁkﬂﬁ&anir h@a@idchﬂ)’mi@rdc&kl& delidd,ti es can be
determ n%‘fdhﬁ E%égmet hads knovvn e di,scl.osed in L opean

Aopl i cat Enlanss e aids hee o frainkid e Sern i SRk 05", ¢
T 2002 - piigipapfredewokd Suetsmapifidadatsi drydye, performed @nia/atdl wad etrer’ Ehatxspite t he

1 agmont HeTEbY SRRt B LeurBTp e SR aidifl AR EIR HeRB S uence

t he hyperesaapedidivenanegtibody CdR1lMt oODRRRE SIIR-CDRIHNsNAdY RESeCks tdesnayspar t  or

fragnent _t.here . the am no acid
sequence ﬁ}&%ﬁ&rﬂ' d%tfer nQHS%E'f{R‘ésaI ﬁ&‘%ﬂg E@v@%@ﬁécg{%pﬁgélggﬁ d sequence
GQu-lle- Ser-Pro QA y- Thr - Phe- Thr - Thr Asn- Tyr - Asn- G u- Lys- Phe-Lys- Al a) said

CDR3H hayyi Elﬁlﬁr A MBIACimber of amino acid residues r[%referably 1to 12 residues, w1thm
Phe- Ser - Hi Ser- and

n- Tyr - As. and b
P e RSB In A ANOR T e SERaUd Wi aFDiR S Bt pebpent 31 o
c hai n vatméz;bendiﬁgrpbsiucxwﬁnral Buige moncodsiiab antbddpehiny pe Bvianiiabeschaggi)pns

f t th f, of
nunan |+ GRECERdy el TSR By R Rl d POTRRL pleSeEe " @
Arg- Al a- Smes@mdﬁgpesmmﬁlya-dtffcreﬁsmarmnlﬁbedy SminthndDRBmahaxcemgehe am no

id d
2 aencal RS e el RS 4 Gt g ity PHRR0 B0 ddiGredlale 2!
i munog| @imﬁmwlhrefawewrlqrﬁgﬁ@esm@ﬂ mgasdeé an @ateptially pxiugml fcz,rmngerv\hindhlg s not

a full | engbdvehal Padifs SURChRSS aalmf@adl@éqheluaemm&%%&megwéw part of
t he cons ant chai re preferred is a reshaped human

ant i body, CCGP W@%ﬁcf"géa‘t“%?@é‘l?vqof%‘ﬁﬁﬂ sing at |east a) one heavy chain
conpri si ngea:euaveldablbe inlosraadt wigy onipcad asarto, Anind askigwethie treubOBRaof el | y

identicagﬁw ﬁg that shown in SEQ ID NO. 11 starting with the amno acid at
position Shd’ endi ng with the amno acid at position 123 and the constant
part of acdwdrbeirvelveyd it kstical iterctynsovich theghtigerhai n conprising a variabl e

domai n ha S } t hat
hoan i - SRR (AT il SRR HE S Aty U BB MY, 3 ndi ng
wi th t heStaigture, dieecdy gt indérgrdly mﬁlugmn&ﬁ@r@wné ovidimar bqia/ﬂcn gte YHmadML | i ght
chai n; Padrhaigyl arly preferred is a reshaped human antibody or a derivative
t her eof conprising at |least: a) one heavy chain conprising a variable

dormai n having an am no acid sequence substantially identical with that
shown i nMBEQdk Rnd¥n td Be siiauble fogidantificdiios o&%ﬂ@llﬁtérdcﬁl arpnﬁ)i dcidzrindluéand
ﬁggwgc\#glﬁﬁcﬁ@ﬁ@% lmo iai%r gxampl Or%bl%é:u er%gg’els OP an an g%g%% 031 earrn%ygf a human

Created and displayed on a computer monitor by using computer programs which are

generally available and well known to those skilled in the art.

In particular, design of a reshaped antibody of the invention may comprise the following
Steps:
a) Construction of a plausible molecular model for V[, and Vg of murine antibody



09 0CI 200 -12 b) one light chain conprising a variable donmain having an
am no aci d sequence substantially identical with that shown in Sﬁ%}b&m 5
starting with the amno acid at position 1 and ending with the a

at position 10? and the constant part of a human |ight chain; The residue
designations given in the present application correspond with the |inear
nunbering of the am no acid residues. The constant pan of a human heavy
chain can be selected from any of th_e.,i_sotypes al pha (a), delta (d))
gamma(g) or nu(u). Heavy chains of various subclasses such as the 1gG

subcl asses 1-4 can be used. Preferred is the constant part of the human g 1

chai n. Thﬁf;‘zﬁeé 8¥aséd @x?%%nﬂﬁ&'aéﬁ@%@@é&%eﬁfcréﬁﬂ%@f@m anRdi3aval ved in
t e

differen ctof functions and choosi ng the tége of the heavy.

chai n corf8¢ serrespaggiagyol ?’%ﬁﬁ-ﬁé‘ﬂefhﬁ?fn%ﬁ*iu%ﬁ ?‘HW@@W‘PW*’?H §Bighled ef f ect or
ru%é I ?P?xo@xﬂﬂohﬁls}b ¥ dem'ﬁlflﬂuﬁ!ogﬁé @cﬂbe@@mcuﬁfs fay ngtnagehmm tﬂeSsrz]i&xe i n
anbda a chai st preferred is reshaped human
ant i body ‘H‘é‘%’?egfﬁ‘é‘gg {§mﬁ?"8o€ﬁ@g§ %@u?%arggowﬁ ®fi ne EH31.8. The invention
al so conagrSeictomef surablevenuih acepeatiapecvirkstromaVty dnddyy, of kidven humant i on A
derivativ i i i £.4.G
sai o' ant | eipoRigbEal SAREIRE RO AT I A LORT) GvalRER bl 0
mol ecul e sobh a1 tﬂiatﬂ@Bbﬁ' d@@@ﬂ-?ei ¢ Sequsncasfof proteins pbisamuagloginel lmﬂrﬁéﬁ"s Kabat e. g.
by adsor gt hog AIUS ghﬁﬁlenmemtmd HlﬂnarFé?:rm@é( mlxeheﬂﬁ%mmﬂenhhe

i ntended use Ivative, an ant dy o he 1 nyention nmay
deri vat i Zagiitpig Oéﬁ?al@n&%?blﬁahmé@)ﬁ%eé%‘f frameaf@M% e &t frameaLs fiﬂ“bt ei naceous

or non- priatRiufRsaaitsofbesY Bat &@Hﬁh%on@élb%ﬁ”ﬁr@ferﬁlﬂ? uhﬁsu@.uy homeigoody

t th t. |
A I N R e oW BT A R,
or by wayandbody Fps«21, or, MGsnﬁxefergrlpumseMMnmvmks ftomi maty mesamar e

eohonce b AIFE 38 HEFVARER IR : O WOl o o B
f | uor escédlie heavicansnlighuehain Srerewark sdquences csmeném grafiingoteos not berdegivedst at i ¢
Subst anc g, iEhak h%%h%ﬁbo%ﬂﬁ%rﬁfe?abﬁ Cﬁx‘e fferét rﬁ%ﬁfﬁﬁuﬁéﬂi& as avidin)

or with a non- pr ot el naceous |ot|n nzymnmes used for

ant i body < &9pergstien obe makeculagyeadie] ohV praad Yro of ageshines) humAnAaHBRI Y h

per oxi dag8mpgiking thd € DRI RF Bl STEHS-02 Pa SR HERSH 61 3R> seldctaRSh A dcEdsi6r
gl ucoanyl 3 carboni ¢ anhydrase, acetyl cholinesterase)

ase
Iysozynefan'?&)“ﬁgaﬁ@ﬁ‘gagbﬁéﬁé@ r gl ucose- 6- phosphat e dehydr ogenase. .
Fl uor esceiCormpakisarsof the ot utdr naydeBadiainatild inostepsha) anec).r hodam ne, and the
| i ke. Chem | um nescence markers are e.g. acridiniumesters of |umnol.

Exanpl es of netal chelates are ethyl enedi am netetraacetic acid (EDTA),
di et hyl edeer¢shapasdperancantidbody ofidie dnvyeDrRam)one.1somesoriall- efghe wlanufiest erucieb ane,

1,4,8,11, ahﬁ%& Qx‘%& Alsphikads %@%n%prﬁut@d wlthga‘i%g@?&rﬂdocac?&fegmue in garéxcular wxﬁe

1- oxa-4, tetraaza epta ecane-4 5-tetraacetiC a
| ke. RadieoRsidneBlesentabiial patigHar pRHIcadN 3ptibedyghesrCe 1 oPrefasably anent i on

contain eo@ﬂnﬁla(ihﬁﬁ&idxa’?esid%@'»ﬂ@nﬁ a%%uecéhafymnﬂaﬁlffh)mmrur@ xﬁ&&&pla@e@ﬁbﬁ@s (140))
sul fur (3587 yttr omrc) e invention

f 0% BX t echneti um EL? d ?e %
further @BRHOERRSSHIARGR]B IF%‘rS“Pﬁ‘@deG‘fPQ 118 95 rrawe?aﬁ ﬁE“’F%‘EW éd human
anti bodi égperdariabid loegtﬁiwbmtsnbauitdud:ebf arainio\aeRi rtekleﬁmﬁayaﬁ@twedeglﬂctbd t¢ he

{ner oof SRSl BT PR Ree B, Prbiser @ B Abh Rl AR Bl R O ©

per se, (t)hErC@emysl zed in that sui tabl e host cells as defined further bel ow
producing a protein of the invention, are nultiplied in vitro or in vivo
and, if required) the desired protein is isolated and, optionally)

convert ed ¢ Frsbapeddwmanzantiped gérveniopihetealino agid CGys mankerinitenosdizche
prepar ed s Bridn@cSS3bg@IMRI i sing cul turing any suitable transformble host
under conditions-which aflow the expression of said protein, isolating said
protein and, optionally) converting the isolated protein into another

protein Bkaipes bﬂymha;m huendh anl%o@f pﬁoemleutbwh@b@@emmenaén indfdled

derivative the | tion ach r orrpound) e.g. a
protein BIPC’% d,?g}i‘”b?‘gl{\% Nt HBEE CH’B‘I”(—%HS% nﬁg?ﬁq%‘ﬂgaﬁg g‘b& URP-& %pref err ed
enbodi rreteltraufenthmtnbnd;end:mpnmg fidl length hpnqvardbkﬂolﬂcbmosmm)oﬁragnmmﬂum ng a
mul ti- h ody which conprises (1) culturing
a sui tab e TS}{ c'cel F(Jbeﬁtﬁgtﬁdaglaﬁggrag&%hgf ormed with first and second DNA
constructs of the invention as defined below and (2) recovering an active
anti-1gE reshaped human anti body fromthe culture. In this context an
active antibody is an antibody specifically binding to IgE. A nulti-chain
anti body is an antibody conprising at | east one antigen-binding site



0 90CT 2002 - 14 conprising a heavy and a |ight chain variable domain.
Alternatively, the heavy and |ight chain nay be separately recoveﬁggwﬁgﬁ
reconstituted into an active anti body after in vitro fol ding. App i @
reconstitution nethods are well known in the art. Therefore a process for
producing a nmufti-chain anti body of the invention may al so conprise: (1)
culturing a first host cell which is transfornmed with a first DNA construct
of the invention and recovering said‘%eavy chain or fragnment thereof from
the culture and (2) culturing a second host cell which is transfornmed with
a second DNA consr<<uct of the invention and recovering said |light chain or
fragment thereof fromthe culture and (3) reconstituting in vitro an active
anti - | gE A sisglageaamndnitivody comorisdshesidpaantigehdinding sifercagrpeiingt hsingof

obt ai ned Iﬁ%&}} and the fight chain or fra;nent thereof obtained in (2).

a sinilaf nher) there is also provided a process for producing a S|ngle
chain or a single domain reshaped human anti body of the invention which

conpri seg 41;316%}, 3@{15&‘;8(3 g%ms:e%l s'cFWsEé?mhﬁy ESRNed @frm@@amm@dan%of

construct re% ectl a single chaln or sing ? donmai n r eshaped

human an®i %wu@fa lighs Chﬁ@eﬁ&ef%hblé{n@eﬁ(e?)ﬂ“ﬂ@é GO@WHQ"I%%RV& eS8y inkpd Yidet from
the cul t@ﬁ&: @'u@g'lﬁﬁ@érscdﬁfpdsﬂﬁr rr@m@@mmwanp@n&um@ydnmt 15 emigx&iigd e Fab,

A LA O W N L RbiAR A body
pr epar ed palypepideiconsistirgbaftbrepyre paitive dsitkofdGly-Glyr GhedleSer. Abingle gesni on Wit h
enzymes Sl BoBaRlifkifle PEBRLI BRALPLRL BENALE 1k iyl {1 de bonds by

chem cal t1°on e ew aryo ‘ic cells, e.qg.
animal cells) plant cells and fungi, and pr okaryotl c cells) such as

gr am posirhk Y& E E?ﬂlgelﬂﬁs 'ﬁ‘a’ﬂﬁg Pth@ ﬁﬁbr?‘ 5.8 edfic for I%E' ie. ith6 @fr@cftéc?ﬁiomnstAs

eukaryotic ar e c Rl AR of | nd yeast.celTs
used heréﬁiﬁ@&)ﬁﬁr@t@ﬂnﬂ‘é}t@fﬁa@éﬁ |$P09IQHP3§Y & AR \Pif\?&? inyeption; nel udi ng

e. gt clel kec@uxhxwa]g] a%ﬁdeﬁxicﬁét&nmlahtbﬁ Be@aREN ¢fﬁﬂ$corﬁ@bn%ﬁﬁlﬂh@doloblilmgjof

mul tiplic of .mamma ells in vitro is carrj i N _sui e

Cul ture 60 . britRacs winisBonoRener of dlraCiebBEi RS Pt tnss Pes Fatipis

Dul beccoimmbibekilbhdihs bégther Madipesof WiEhmunoedalin 60 cheds.um) optional |y
repl eni shed by a mammalian serum e.g. fetal calf serum or trace el enents

and grow h sustaining supplements, e.g 0s oc r zooz -15 feeder cells
such as Aoestepedanttwodyof itteomeenticads tkguied tol Haye ag fgle-binding affinithovhecnglr r ow

macr opha?%?c,( abguﬁhﬁﬁ@?&ﬂ%@%unﬁe%ﬂbbdy S‘r;@g?fﬁﬁ (ded hek W @FHP@b{ ﬁ(erh'nRﬁ&r otein,

ol eic ac [égoucmn provi es relatively pure
ant i body H§rieEhr aklpat abe¢quals omsarscthptdb g - binding affinipyef thesshereddfunane

de|Sl red armvoapfdﬂewamﬂ;@@ﬁnbm He&tib@dal bmt & dtddascaiout 9wa§)tefandlyrmml ian cell
cul b1 vat ugn e SN 0E Bt ik i ads Mmedsasais sushRslon
i mobi | | 7E8-C21. éntesleappe dniiisddy is W belcampagediagainst thelcomesgandingssiructure of
M CroCapgses, |, RO B4R 08 3t et QRBEL Rnidoaf &' AT fle G8IbIn H%BBay its atfinity

should be related to single domain TES-C21. This murine single domain antibody can be

easily prepared based on the information given in SEQ ID NOs. 1 and 3. In the

description, no distinction is made between "affinity” or "avidity" of an antibody, but the

term "affinity" is to refer to either affinity or avidity.

Determination of affinities of the reference and the reshaped test antibody is to be
performed in the same fashion, i.e. under identical conditions in the same assay. The
antibodies compared with each other should have about the same degree of purity. It is
preferred to use highly purified antibodies.

The binding affinity of an antibody for IgE is determined using a suitable quantitative
assay which can be easily established by a person with ordinary skill in the art based on



Large quantities of the desired reshaped human anti bodi es of the invention
can al so be obtained by nmultiplying manmalian cells in vivo. For é@k@

pur pose, hybridoma cells producing the desired antibodies are in9 3mpnto
hi st oconpati bl e mammal s to cause growt h of anti body-produci ng tunours.
Optionally, the aninmals are prinmed with a hydrocarbon) especially m neral
oiI's such as pristane (tetramethyl pegtadecane), prior to the injection.
After one to three weeks) the antibodies are isolated fromthe body fl uids
of those mammuals. For exanple) transfected cells derived from hybri dona
cel I i ngngR4llrniiles Rh@PHEGple desired antibodi es are injected
intraperitoneally I nto Bal b/g mce optionally pre-treated with pristane,
and, after one to two weeks, ascitic fluid is taken fromthe animals. The

cell cul tmgﬂm%mm&@ﬂtosb@d&erﬁﬁﬁm@ee éqenibting etpsianeH ,fRaITRRYTohstIEN

aesay or vy gEaenfucl st hat ikt deys agrcr‘i&ffsﬁﬂ?’%ere Rl e, For

exanpl e, calcshrtidng cﬁnfﬁnnynmstmmamubmymmgeusmdrat:oonldwnabiene whet her

correctl t
super nat SAPETRA e DR R0 AR R AL B £ RRD e 4 Telh S Ml cabBment of

const ant thelgund ti frge amtlgensraapm@me.cgmyu@magwg@m@po@m Rl Oc!htlreect ed to
the heaviorpalidvdLifEmeafikel §ilunSaisoibeft aesaygrm)toh%ndﬁéhre SHbgl AR ar e

used, one o S coated to a so port_and the er. one

conj ugat é@memaﬁd)éﬁemvamq%wgn@ea@ﬂéemp%uw wldaplwpﬁéﬁrd@serbfw

subst r at @eafpyietala(). ImUAGIANERY. 108, 1730179e0198Ph.e) an enzyne- i nked

i mrunoadsor bent assay (ELI SA) wherein a suitable carrier, e.g. plastic
mcrotitre plates are coated with inmunogl obulin E and i ncubated with the
cul ture Pugferabbt, Ky it deleemined taealyziBg roati timerbdodpecidl imetaction (BassneUdert ect ed

on i bodr B BRehhlug0, £ BRI AR5 oPtheABRANYh SEORE A% bSO

enzyme s@ ss@tfsmusmg@MSmréaoercszmmscm@esmwcUppsala,ei‘smdpa) Ther 0 9

0CT ZO%Y es@é‘rﬁféﬁ’lk gfoHn@d E&bgﬁn&f&%ﬂ? aEtﬁréf%’an?ué?iﬁﬁ%ﬁé%ﬂ/oWeseye or
neasurl or sol atio

with optic evl ces n of the re uman
ant i bOdI determinatiopn Ay e MWICPﬁﬁaﬂ[ﬁkasbén@EﬁmmﬁeS@@Bl@rmam%e & in the

as?:l th I tc tbxghﬁlrm MIﬁqu?ﬂﬁhqbeprom&a e. ‘b%byme@(lﬁécp(et %tBPDO%AIIE\ﬂI?dluEGHmf ni um
Sul phat e | a ] NS S erial sucn as I ON
hr bugh. Suitzaudieh o ARimeie AREROET Fngs Bt ¢ Fonsiab edion. s Shed Mo
ant i bodi esalgfeCeilrBibl. €09 /889 I{£9890)5 Topatiyulat tisadsag tom pilsasainteagsnimémal

exanpl e [ on) ion-exchange chromat ography, hydrophobic
i nt eract ?g‘!legﬁf}lé{)ﬁlm ography or affinity chromatography, e.g

i mrunoaf ) nmypbilizathen ofgr sooeatled Paighiag abtigodytdsethe ebxpaspdacmwralmramh theadises ar e
i sol at ed;§, rferr}nré@gdrerﬁem@ i1 vaRg Fnuﬁﬁ@&ﬁdﬂbh? q-Etshem By aﬁu%&ﬁ@%ﬁlﬁooﬁr‘)f’g ising a

chromat ographi ¢ purification 3te |n|tg chr omat ogr a
exanpl e trﬁwrﬂ%aé?rpfﬁormraserr@%mrﬂ@awgafrerwe RyBAR Pﬁﬁhb%rﬁf %es an Fe

Eart), lnﬂe@@r&haﬂml ﬁ{r’tﬁ@:ﬁ@rﬁtﬂﬁfd pérg/)anarrﬁﬂtnmmgehsémbtdy@al on. Thet Leghark)ed
uman an va ives o | a epare met hods known
per se, 53“‘ %‘rcﬁtqréwarHHOHé g &@H%‘B’é’gﬂﬂﬁ HE:EWM%HgP& to anot her
conpou nd3)3®oduxcr.mguhé bogndreforentiersy tesh antibodl ithbofixedl coprentgaionsof akgdnigat es
of antibodies of the invention with a protein) e.g. an enzynme are prepared
e.g. by reacting an anti body prepared as descri bed above with the protein
in the pPrefwably soveral, ¢gufiurrxpegmental @clys agd performed ebipge, copstan vatad et

N, N -o0-p 2\ & g Y, | l.0e)

N (3 [2 Bpﬂﬁﬂngyiﬁgﬁiﬁ ﬁ'id_ p#%glbgr;]e(() W}Sr)ﬁdco'g}:&mm ‘ﬁgﬂ%ﬂﬁ Ao Pl Bt e ach

N- et hyl - @ﬁépﬁé‘EWF%ﬁﬁnﬁ@&dopﬁl \)vuhara@élswh Gk the like. Conjugates
Wi th bi otrn are prepared e.g. by reactrng anti bodies with an activated

ester of _bi.oti S i n N-hydroxysuccini m de ester. Conjugates
with fl UQF%‘S%QE? IS apjﬁ Igﬂﬁlﬁ Pr@i‘%érﬁ’le“ Kapsat 89‘5“}9?%%?%6“@?‘11}’ &higftEBence

of a couphigh@sseeiitionaag. (kgslgpi)@eféﬂaslyezis rhoYes-lgnl davigieacdongsingd whthanow

i sot hi oc anat pr cej nsi.got hi ocyanat e. Reshaped anti bodi es
radi oact TRE9R ‘I)Oﬁﬁ%t? “g%rsw Q{rﬁgﬁr‘gﬁ}'ﬁg 16112%1‘”? PH 13 11) ~. e obtained from
the antibodies of the invention by |od| nati on according to nmet hods known

p-er se)p I i i,odi de and a
Chon oal b TERER, £attc ol RaT e A B B A s R ™ or e
Li ke, or an enzymatic oxidi zi ng ment such as | act operoxi dase, or gl ucose
oxi dase and gl ucose. Anti bodies or fragnents according to the invention are
coupled to yttrium (9~Y) for exanple by diethylenetriam nepentaacetic acid
(DPTA) -chel ation. Technetium 99m | abel | ed anti bodies or fragnents are
prepared by Irgand exchange processes, for exanple by reducrng DO9OCT

NN NN ey . . - L T



The first DNA construct encodes a heavy chain or a fragnent thereof and
conprises a) a first part which encodes a variable domain conprising
alternatively FRs and CDRs, said CDRs being in sequence CDR1H, CDE&F EP?
CDR3H, the am no acid sequences of which in SEQ ID NO 1 extend fr 0CT 7002
positions 31 to 35, 50 to 66 and 99 to 112) respectively; this first part
starting with a colon encoding the figst amno acid of the variable domain
and endinJ with a col on encodi ng thelPast anmino acid of the variable
dormain, and optionally) b) a second part encoding a human heavy chain

t ant t f h f which i [ th
Frret anhpeied s PREOL hIRBRne AT b MenCORIBCDR AaRECBRABSANA | 1
col on enc@Edl HYNhé andseptiomaliy GRR Y GPRE hed EBIY axshoparin SEQ ) dghdnt N
t her eof, Jhegéipw?tﬂingaae@aggeﬁmﬁirpeg RtquPLAI8TRR) abidkld wichined CPA! 1 encodes

a variabl'e 'domal n havi ng an am no acid sequence substantially identical to
the ami nona&ve tyeeaeiius 2ues withia they CEBR® argreniaced widy anothenamina 3614- HdUsni no
aci d at ROsid R "dirdtdq@nateRg trddt thReal iR ratithlatoRemi reétaBed Rdnadvor e
preferably, the firs{ part has the nucl eoti de sequence as 9 0 CT 2002
- is shéhbady (BB EINO. 13 starting with the nucleotide at position 79
and endi ng iwiwhich the hppeh sdblelgegidns GIR 1, ICDR 2 47d CDRS mkanaxh whole areeat be a

DNA fragnent enom ¢ Ll ri.si. i ) a cDNA fragnent

(wi t hout lqaﬁttgrogﬁsr%mq?%%lﬁgég%t?bggggg"gk’ﬁ‘ lg§ﬁ@fe¢1§§iilnzg{df he constant part of
the | 1 ¢haviich basanedfEnity for IZhevidevadehsDrbnue oguals tat ofethe seferenee protghn  chai n
or afra : ap i j t o ;

Var | abl o SHEaT i RoF AP RESIREICRED Pk Br etk VRRM DRI B |
sequence teBRin SEQIRANOLH 8T CDR3L, the anmino aci d sequences of which in SEQ
ID NO 3 extend frompositions 24 to 34) 50 to 56 and 89 to 97,

respecti vel¥1 this first part start.ng \M'tcp a ,co&)gn en gdi ng the first am no
aci d of ®ReShyRad;atbedybaans v dopas B RIRYIAS 81 RIRIA oding the | ast am no

ﬁCi d 0}‘_ m?nw?]qﬁcjhahb aygmm‘tam ﬁlﬂtgibn@IOIDlDTt.W(tDRitZ b@:mafﬁiem_ ODRAE| cemgdihng a

uman | i ajn const an r agnen 0 ich star Wi a

IR L S Y W A T TR T

and ends shiwihinsSEQHOMN@ndadidiigasde | ast amino acid of the constant part or

fragment Q)Wiaﬁ){}%s afn?fhf?ﬁ‘gﬂﬁwE%/H?&Pacteféﬁ?abcoﬁgﬁ’@:alf{hﬁf & B0 Loferehdl ofeFrf st part
e donal q Bstanta y

encodes var i abl’ 1 a¥ ing an am no acl d sequence subs |

i dent i capf the ieveatierhaina FRY 28¢ gorstané Paréyidentical fnthasecefi protein YEbukhavingng wit h
the am n@yasididle BeRhE COR y APREFACDRIY ddd CHR 1 ANTCDR2ACCHRY; Wesftical ON
107. Nbre)f%fler,agléé th fi]qst pg}?t hasy[ he nuclgoti deﬁseqtﬂj\g;rrfce as shown
in SEQ | Wikdhoss ia R INNORi k #idthe nucl eotide at position 82 and ending with
the nucl eotide at position 403. The second part may be a DNA fragnent of

genom ¢ igin (conmprising introns) or.a ¢DNA fr nt i t hout .introns).
ot ecente s RGN b1 kBl bY RBkrRio R Rattnt e BETE Mg Ol Ao o

pr ef er r edeschbed aboved are first and second DNA constructs conprising both
the first and the second part. In this case the first and second parts nmay
be separated by intron sequences. Advantageously) the first and second DNA
const r ucMuisapaneeloaak antibgdy FES-Ghl dipplpys @Beag etherpdhe EAOMGRS t he first part
and whi cBh2Rs&5kees, avHiSRaR 1R AS told¥eshapBi hemBAahtiSdB  Ifihe\prlebent he codon
encodi ng.the fast amno acid and ends with a codon encoding the | ast am no
acid of (&R der peptide. A suitable | eader peptide is a peptide required
for secr eftiighibiaf the bindiipoMIYERY célebdads§ Fol seepemlior i ch they are
expressed a d V\/n{'r{ch i? Eubseﬂ%%ntl%. rempved by the host. Preferably) the
third parPé1 VIPEE ﬁ:a]fl?' LRIy St oia Yonstructs encode a | eader pepti de
of an i mivesglooteabgmizgemkbinNigh bpursf @r thesyrfadeld cehs behriggric, oéceptoes i r st DNA
construc i I am no acid substantially

i denti CaIBrl\?\j“ftﬁﬁgfﬁneﬁgg%%gﬁ%g@ﬁﬁ%ﬁﬁiaﬂﬁéé%gpﬁﬂm 13) starting wth the 0 9
0 C T 2Dogoesnot tiggpomadiatpr£¢.gpusiamingreld@eand ending with the anmino acid at
posi tion. fpkiniAlS pald rs hird part of the second DNA
constructmieﬂnbétg\ %}gfdgﬁ]%gggéf&%elgﬁ 3’%@@."%@ an , amino acid substantially
identical wth the sequence shown in SEQ ID No. 5, starting with the am no

acid at Pheskich@tctedSticcdmiligsybah Be e tebninB @ b3 MM BKnd watin BIRSArt, ieQ) thoke
disclosed in European Application No. 396505 which is herein incorporated by reference.




The invention al so concerns a reconbi nant DNA coding for a direct
equi val ent of a reshaped human anti body of the invention and a r goq@izqt’ﬁnt
DNA coding for a conjugate of an antibody of the invention to a ﬁ i

The present state of the art is such that a person with ordinary skill in |
the art will be able to synthesize the DNA nol ecules of the invention given
the witten information provided herein, i.e. the amno acid sequences of

the CDRs and the DNA sequences codi ng t her ef or (SEQID NGCs. 1 and 3). A

sui tabl e nmethod for obtaining a DNA bhstruct encodi ng a variabl e domai n of
a reshaped human anti body of the invention conprises the synthesis of a
nunber of oligonucl eotides, their anplification by the PCR nethod, and
their splicing to give the desired DNA sequence. An alternative method for
const r ucty prgfeared seshagrdeantibndy, or gelasvativepieredof the iovamiongoapgessal ésiodi ng a
human mono ol o & t he DNA
Ceqaont 938 Aquﬂ urdldoBaf¥e Ay ABS S mﬁpmfe}e%wﬁmh coffpiSEdd Ridigiel e | v

t he CDRs,dommntchmpnsmg xmmuge@mﬁbnhxpeémaaleﬁggxpnécbﬁém@ﬁ aed €EB§Sther with
sui tabl e g,q%@g& aﬁ'o} ?x%oﬁ’ﬂeﬁctnﬁ@rebmtﬂu?rfh% heavpér@mrmag:@@ hgvigk tgnded

synt het i casse tes actording to the above ‘identified sequencés in SEQ
| D Nos. amineccs sequgnge dMeisbir bg-Itaviigsad CORZIEMYaNg ‘IhFéﬁ‘ﬂ’i'%f‘q PrEuERSset t es

at the J@mnb@eﬁpm‘ G‘l)hEFhFPﬁe (TR TRARAITYT amnchﬁpyd-PmLys;md\l@mdmmﬁO) | f

d d, t t t.at t f

wel |- knolitiss BRAUTERER BLrcstr Hi Py Seh Ve e AR SRS Yas or by

site-di rBMp—@t—agénea s. In a DNA construct coding for a reshaped human
ti bod t f

2 no. at P gRE iiEEDpBRTHERTRAR 0k ERNAR bt dF bohibelihed i bR T gct -

equi val evariable dpmain pempidsiagin ma@coﬁhethy@etvnn@bi@ regions G@%lm@&@n

nucl eo“g%%s‘ﬁtﬁﬁh Qa@%ﬂﬁint?dﬁf&qfrgﬁnémme?éotf%f atﬂi{?naﬁ'ﬂdﬂt)cl?ﬁﬁ %aﬁﬁgyﬁl‘ e |n one

or nore codi or a dj xect_equival ents O he resh 1ape

ant i bodi ayingthe ﬁ@l‘i%ﬁ%ﬁ“%ﬁt@@b@aﬁ%‘@d? r-He Y it snollesFih &48r es known
in the acbRre gxavfmg tmeamdmmaards‘e harcarmsmaeSer-Gﬁl QerfneCSér 200ZDF% nut ation of

DNA codi d A nut at whi ch
ot & of P BEPTICAAG %F%c;%[ﬁ PP BT AEERE I B et | ast one. am no
acid reS|due , located within a CDR may yield a DNA coding for a direct
I i fre Wt h
ooy ced gadet SSRIARES AR o CMFRR R0, brdR BN oS

of the srgpémflﬂhl k,e@gihcﬁhmraande@ﬁwéqs hvaripledomaypand eftionpldy pav ehthe éanstantneant

to include dhithe@daigaqui val ents thereof. Furthernmore the invention concerns a
reconbi nant DNA which is a hybrid vector conprising at |east one of the
above descri bed DNA constructs) e.g. an insert coding for a light chain
vari abl eMderpreferrad i Dreskapee duyas Aatiody aor addrivatdemersof, sam@riviag aoleastei ng

capabl e Qf r F ar® K. Preferred
hyEI’I d V2°{‘ %ﬁg@%ﬂﬁ%dﬁ%ﬁ}pa Qagaé%olméénalgan 1%56#?1%@})5%%@4@8?% a light chain
as descrsubsigntadly édangictloris) thanshioovn inSEQhERNO. dddlaning with thetamzing acidat n as
descri b%sx'ﬁ%ﬁ Qi ABRh &S wilih@e RN £hiy ﬁgﬁogir@nQFB LRE He Y REhA t(&'iﬁ{uhﬁ?l an

origin of ication-or an autononously replicati ng sequ one or nore
domi nanth eﬁ’é}f&l@#“ §8 uences and) optionally, expression control sequences,

si g?al S)}?@?ﬁﬂemhﬁmcboﬂﬂismmﬁdnabksdomﬂh%f&dﬁﬁgogbﬂfﬁ @étchlcex thgl hylbrig |
vector o e nv n 0 r,ses .a SCripe ser oper.aply I NKe
Vo hn et AR e 1A RE T Rl SRfrting sk MecArtinp B B0

her ei nafpoeition 1 and ending with the amino acid at position 107 and the constant part of a human
light chain;

Particularly preferred is a reshaped human antibody or a derivative thereof comprising at
least:

a) one heavy chain comprising a variable domain having an amino acid sequence
substantially identical with that shown in SEQ ID NO. 13 starting with the amino acid at
position 1 and ending with the amino acid at position 123 and the constant part of a human
heavy chain; and



Vectors typically performtwo functions in collaboration with conpatible
host cells. One function is to facilitate the cloning of the nucleiﬁ aﬁbq@
t hat encodes the i munogl obulin chain, i.e. to produce usabl e quant 8i i
the nucleic acid (cloning vectors). The other function is to provide for
replication and expression of the gene constructs in a suitable host,

ei ther by nmai ntenance as an extrachropnosomal el enent or by integration into
t he host chronosone (expression vecté?é). A cloning vector conprises the
gene constructs as descri bed above, an origin of replication or an

aut ononouysl .epl i cating sequence | ect mar ker se es and)
opt i onal rf’iox%f@ﬁ a’é‘ecéfﬂgﬁ’é aa‘f‘?&‘aglﬁdﬁ @ “ﬁe%‘{ IO a&h"q§ g
expr essi onbseacinly ideddialivarralhbyshoempn SEESILENE). Osssirong ewothtthe hmsa)cﬂsramies
essenti al [N o] . . i CT
2002 - 21 PRuion ¢ At EAE b AR ARRSBh 187 080 o CenaBR e of S T
i's provi (ﬂléht@la!rher by construction of the vector to include an exogeneous
origin such as derived from Siman virus 40 (SV 40) or another viral
source, Qr t he host cell chronosonal chanr sns rkers allow for
sel ecti ofh BF SidgrdesignRUONAI YR 1B &t RIPFOE #RD W%%?%?Ofreég?‘?éﬁi"fgnh%lﬁre%r s include
genes \Ahh@h\b@@[li}f@ﬁthéq_ﬁ-ﬁ@dﬁd@@ﬁestdgeheavy netal s such as copper or to
antibiotics such as tet racycline, anpicillin, geneticin (G 418), neonycin)
kanamyci n or hygronycin) or genes which conplenent a genetic lesion of the
host cel Theuctstas pahef athssacdeafy dhhinndadibaseleced Sm hypolkidntiotypes pipbsphor yl
{ranst er Sced @Y S800E! & HEQYTIARE Blind B drdiE syl upl siBfaLBaGEs TRy DO
s or 'Cr et or

for exanpl'e, pre uen eAders eod 8r peptide

directi nguttcrﬁéseseelcﬁean béruged. Predereadtis mpwstsrpma@eoféhfghm@n gbehaimellie ke. As
expr essi eﬂfe?émfcfaﬁées%‘ﬁe lé@&%%és chfh%aVﬁéﬁaﬂ{s AN Vo QR h A Feren RERERE €T

sequences necessar he 1 nitiation and term nati on of transcrrptlon and

for stabfyncp usmbzn}xoa%s thg synecH 4hg Boa v chaia copgiantiagionsesaped equl at ory

sequencehumén whiit®dwarwiet Me%swdwmbtoamrfzﬁqmﬂse preduded. Theotaned: pgaesendi ng
ers are strong and at the sane

h f h
'?lnrrte \i/elngE pé&j&h%};{’tlté gnlggzi(wggmg{erapgyéagapp chf??@chs for the initiation of

transl ation are for exanpl e Shine-Dal garno sequences. Sequences necessary
for the i i f 'th zing the
MRNA a WS%H&Q IQF&F%@JH@‘% P% &eﬁggg&a I-P‘{E.Lloﬂ}oallﬂ%rqsb?’an %Pﬁééegl ons,
respectrEéIB)JtS of viral or eukaryotic cDNAs, e.g. fromthe expr essi on host
Enhancers are transcription-stinulating DNA sequences of genonic or viral
origin, e.g, derived fromSiman virus, polyonma virus) bovine papillona
virus, NEP%H’@?“%‘H? @WWF@sﬁ)der"a‘ﬁ@er .acrerfapr@hrmarramﬁ Of JReoRKRMBIOBY i us .
The vari garpvabiv\os € evRades] rmfmarnlmw@d:)tm ﬂﬂ\ﬂhtﬁﬁeﬁxc(%@@dflﬁtitpﬂﬁédxd/arhlU'cblﬂﬁd i.e.
ea

(Y, 2SS 5H PR OC R G B L BB " oo

expr essr modificaton & arcaitibody ohthe iaveatibaet g byoydserpesn of creneixanpodificieionyai t ves
of -, ﬁézeéfa&%?gégend?i s & ﬁérﬂzgr?ded%k‘é BP&E %e}'i%;r}%r an Sx?cfﬁ%{dg%? it iRl ©
replicon I'on sequéences

endonuc| Ba% &g )delsbattznétbytcmleruroemgmrcmberantracnmerupbawmrazr@t)emah@ueﬁpr essi on
control BEHHRRGREAE R@lebﬁ‘l%ed‘,‘&@ﬂ‘erﬁ‘tat% GRit Fésﬁﬁiﬁ)w iR askisYy BRRLhYs & gnal

sequences a ancers. An expressron &ct or accordlng

to the iMHEYE 618 HERB CPURIINZIAChRIGHes SR WA NS 28} ¥Ib5l@hﬁﬁﬂjugﬁfﬁ§[%ﬁ%‘mbpdbl e
pr omot er1saaadn@tonwé\c@ﬁansrurorr{yahnasmr&&yIaea 9\F a sysme@r@r Phleriggogpnt rol [ ed by

sai d pr ogp obij.a ronpt e Ieftvvard
pr onot er B“‘IBJFS %%@B’PP&WE@&“”“%% ﬁﬁ?@@’iﬁ?ﬁ’?%%@&‘aﬂfﬂab‘?‘@ ture
sensi t i veonjegates ©f amreshabsbhwuart abibednoethe.invention . gnwitlessesayate, as t he | ac

(lactose r G p r I b

i sopr opy?“-‘@?é%g}-?ﬁﬁcé’é@?’gh%%?%’%3%1%’2’ W’émkﬁr%@%ﬁ&g?g ‘8?%%?‘2‘?%%&?1 ated by
t he trp Pefpldedase, aprdteimthat schotagendymetsupipedptidm, st with atrioprproindcedus t ac
(hybrid ﬁl?ﬂcul@%ucﬁf%ﬁﬁﬁ) regul ated by the lac repressor. Vectors which are
suitable tor replication and expression in yeast contain a yeast
replication start and a selective genetic marker for yeast. One group of

such vecEghels '&@édlf%%nﬁl%d‘yaéonﬁﬁaﬁ f &T%‘\?e'h%ﬁ ake2 ¥ QRARDUS hbi%@ﬁahfsﬂt I on

sequenc as origin of tLon. These vectors are retal ned
extrachr%’r)‘r?i%?’ﬁﬁﬂ al\‘/ﬁetﬂhoﬁpﬁ%eylégsgal%‘l)qldaéf‘-t@PCQSH@xtdraé‘h§ WoaRylesh and are
replicated autononously. Furthernore, vectors which contain all or part of
the 2~t (2 mkron) plasm d DNA from Saccharonvces cerevisiae can be used.
Such vectors will get integrated by reconbination into 2p, plasmds al ready
existing within the cell) or replicate autononously. 2p, sequences are
partr cuI arI y sur tabI e when hi gh transfor rratr on frequency and h| gh copy

o o v o e o o o o



i mmunogl obulin gene or fromviruses such as Siman virus 40 (SV 40)) Rous
sarcoma virus (RSV)) adenovirus 2) bovine papillonma virus (BPV),(9 0C1 001
papovavi rus BK mutant (BKV), or nmouse or human cytonegal ovirus (CW).
Preferred is the human CW pronoter. Alternatively, the vectors may
conprise pronoters from mammal i an expressi on products, such as actin,
col I agen, nmyosin etc., or the native pronoter and control sequences which
0 90CT 200Z -23 are normal ly assoéfat ed with the i munogl obulin gene
sequences. The vectors nmay be suitable for both prokaryotic and eukaryotic
hosts. Once a Ieculﬁof.thein ention i repared it nay be

conveni eﬁ%‘S?mFra& A LF I PRQNGSIERRSS: Q@%ﬂ?@&@i‘%ﬁﬂ}'&%‘i%ﬁ OExpr essi on
vectors ghopse-Gphespaasuiehpdrbgemsanot er or genes encodi ng heavy or light ..
chain constant parts are publicly available. The gene constructs for the
l'ight chain and for the heavy chain are sequentially or simultaneously

t r ansf er Faxprdspens mankerh sludediuosesaginhtlugrectemp. dpdamineyans e sike.

Al ternatively) both heavy and |ight chains are cloned into the sane hybrid
vector and incorporated in a one step-procedure as a single construct into
t he host Coemilymingseence magfareai:g. peridipium essers eblumiadlsf ecti on of unl i nked
DNA fragnents. ' The reconbi nant DNAs coding for the desired reshaped human

anti body _can be prepared, for exanpl.e) .by culturin ransf ormed host
cel | . | nEp4RPESQ @F‘g?g‘ifgﬁemﬁbyiweﬂ@z“ﬁ%m%uwmg(@%ﬁgcﬁ%&?ﬁ?‘?'si ng a)
pr epar i ngianlidepeadiacgicfaeid (DRT AR |48l btduaaxafeteaddi e, 1 48011 -chaszatetar-i abl e
domai n of,_ a S i,b kfl i DNA
coding  SrApha NEEGT e 7% JRpAY TRE T sh o entdeat-£1. T 0

ant i body acetic gcidber thediket i ng DNA from a genomic library and sel ecting the
desired DNAs coding for said constant regions of antibodies using DNA
probes; c) i nc_orf)orati ng the DNA of step a) or the DNA of steps a) and b)
i nt o appRagipaciivelyHgbelied apibediesor imsmansirifthe invaatiameonsiin gigneadioaghve d

vectors jRif @23et2y &dln hagimq@h), drmongi4Ce vims Gs), Phusqddey fox the
desired idfalndé}s(, an@gﬁ{ﬁnsfl)erri nrac(t h(ba unloi EkefDNA i(ﬁtg) a sui gabl g reci pi ent
ec

host cel fechpefiugg( rPraPRli&l turing the transformed host cell, and
optionally f) isolatin; the desired DNA. Genom ¢ hunan DNA according to

step b) 1 he process. described above. . s |sal d ul h n

C sue, Sherupbiniiner SR e praRuniot st B oot eR e AR pyaR

accor di ngntibodiest dirzdteduivalents and derivatives thergehanepuding\a the rvangon.s construct ed
therefromby limted digestion with suitable restriction endonucl eases

foll ow n% establ i shed procedures. The genomc DNA |ibrary is replicated,
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derivative thereof. A protein of the invention can be prepared by a process comprising
culturing any suitable transformable host under conditions which allow the expression of
said protein, isolating said protein and, optionally, converting the isolated protein into
another protein of the invention, e.g. by proteolytic cleavage, or into a derivative of the
invention, e.g. by attachment of another compound, e.g. a protein or a non-proteinaceous

molecule, as mentioned above.

In a preferred embodiment of the invention, there is provided a process for producing a
multi-chain anti-IgE reshaped human antibody which comprises (1) culturing a suitable
host cell which has been transformed with first and second DNA constructs of the
invention as defined below and (2) recovering an active anti-IgE reshaped human antibody
from the culture. In this context an active antibody is an antibody specifically binding to
IgE. A multi-chain antibody is an antibody comprising at least one antigen-binding site



The transfer of the reconbinant DNAs) e.g. the transfer of hybrid vectors
and the selection of transforned cells is described bel ow NbreoveBS[EﬂdMZ
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0 90 CT 2002 -26 pol ypeptide or derivative can be isolated. If the hybrid
vector contains a suitable secretion signal sequence, the pol ypeptide or
derivative is secreted by the transforned cell directly into the g (gy ey
medium O herw se, the cells have to be destroyed for exanple by treatnent
with a detergent such as SDS, NP-40Tr") TritonTr" or deoxycholic acid,
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-28 nodifications of a RIA can be used) for exanple sol ubl e phase

(honmoj eneous) RIA, solid phase (heterogeneous) RIA single 121 A or 3fuble
(sandwich) RIA with direct or indirect (conpetitive) determination &9 DgE0
An exanpl e of such a radi oi nmunoassay is a sandwich RIA in which a suitable
carrier, for exanple the plastic surface of a microtitre plate or of a test
tube, e.g. of polystyrene) polypropylene or polyvinylchloride, glass or

pl astic beads, filter paper, dextran 1@tc., cellulose acetate or
nitrocellulose sheets) magneti c partrcles or the like, is coated with an
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Furthem~ore, the invention concerns test kits for the qualitativ %ﬂﬁ
quantitative determ nation of |IgE and/or |gE producing cells con§ i 'H@m
nonocl onal anti bodi es and/ or derivatives thereof of the invention and)
optionally, other nonoclonal or polyclonal antibodies and/or adjuncts. Test
kits according to the invention for a radi oi nmunoassay contain, for '
exanple, a suitable carrier, optionalyy freeze-dried or concentrated
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human ant |vat| ves't according to the 1nvention: . They
are capabBNé emsiEegs pndessiibis BeddWed | gE by binding free IgE and inhibiting

t he bi nding of IgE to ceI | s bearin; FcE receptors | or in particular
mast cel SO They rec n| ze and bi essed on the
surface D G PRA SRSl hsorodes P heb CEAREN S fabmey! t@ere?@) PERRE ¢ her ef or e
usef ul i3 adapd piri which Iaecq:dapulvanabm dofmamummimperisirgsaletmativefydiRe and ' C@R®ry pool "
resul tin ur, The
bossi bi 14 RS Bl f Melreft GhRT ETIRATAR BERCRL L ih Bt o fR00f obul i n
(sub)cl a‘sbleb imPEQUD Noe @mnd/faommsmbn&:el tQﬁSar‘SOrteéﬁand 86rgo b12, t he host

| mune sy %{MI Blist Ak SHRE! fxﬂhcqhéﬂd'oh'eﬂaid?ﬁo fh@fhr&'r%ﬁgo §cxﬁ }% This can

al so be achieve ] ugates®o e nonocl ofal ant i I es o

i nventi ovmpkerdoawrb@rmt@u&wgé agRfemengodingdas Wé&n@@@ﬁld&m@%vﬂf@bﬂ%e t ar get
cells. @nmﬁ ahh%gﬁ@@dl@?ed human anti bodi es of the invention and their
derivatiyxes do not rec e C hilic | on cells beari receptors
| or Il )\6@ SgeondRaft e(f‘éP ﬁ'ﬁ‘ H}é BYN fhain ?%W“BB&%B’E PIF é{’]%%%qc‘gliuﬁli‘ rgl ease
by thgsestzrslvl/mh a cddum mnmgumaﬂusammnbcad}de@f Laéldorftﬁfnltparﬁbf/&ﬁﬁe a(a?r%

accor di 0 a |lan stin erapeutic effect
becausen%xﬁggd%‘gag af}\ég{;% cf% eﬁ'éon € K%Bintocﬁcgfg%eftﬁ%ﬁ?nsgah&?h%o %P‘n‘ﬁ??ton of IgE
in the itheraofe follwedriye ndmemﬁorﬁ;sé@[ué’mc;fe;ablyhdus Eshapsdntadean varitblodi es of
the i nvedam mﬂg Lmhrnodﬁ%m YALENBSuBLAHIAG @enhc%%%@&n%n%aath{eg{lehr than
treating, s e under a

i'ng cause of

exanpl e qﬁj?lCFQﬂrm@ﬁQH? NQBB3ém¢1b©ﬁﬁl@§h%ﬁﬂlr@mcfch@@0&g@ﬂd(ﬁlldtelndielc'lﬂwd'eﬂ)les thus
el i m natdnf) ded al [ f 1gE
For mat 1 o E R O A e e TR R PORS Yo A BB ch e

requi re ongoi ng repeated doses, and that the reshaped human anti bodi es and
their derivatives of the inventi on can be used for prophylactic treatnent
by admi nistration prior to detection of any of the synptons of allergy. As
they are only weakly inmunogeni c or non-inmunogeni ¢ when adm nistered to
humans the reshaped human anti bodi es and derivatives thereof according to

NN N N = NN NN



-32 especially useful for in vivo diagnostics, therapeutic applications and
prophyl axis. Preferably, the reshaped hunman anti bodi es are tol erat 9 @g @v
human organi sm as self proteins when adm ni stered for therapeutic ﬁ

The therapeutic daily dose for mamual s is between approximately 0.1 ng and
10 m~ per k~ body wei ght depending on the status of the patient and the
node of application. The invention algg rel ates to pharnaceuti cal
preparations conprising a reshaped hdfan anti body and/ pr derivatives

t hereof according to the invention. The pharmaceutical preparations

conprise, for.e t reshaped human antibodi.es_and/or .derj i ves

t her eof iSROY? W@Ebﬁ?pcﬁﬂz}”&é”f ‘é}ffr\‘?é]nel att%@fé‘?ﬂ@? agg engjng &r\‘IY]jb%re with
i nor gani quaeotMemponrxoseHV Ol sekoglpatt phpberaDNA fraginectotrgeeosic originef err ed
are phar I A |, app hal ati on.
Pr epar at e Bh e AR et R tehieaRRRLERAGMAPR orBh, B ARG geR0T, 7000
for i nhaleatadéng fﬁﬂém@t@t PRE®E 6 gl ehpireis psefemtdit i ons or suspensi ons)
optionally prepar ed shortly bef ore use from |l yophili zed or concentrated
preparations har maceut i c epar at i ons i zed and contain
D} bvant S0 ségond SNUAGRBTHGE RiFodes ABERCRRRGT MERTIEADeBRLRY] FJTPeS:

sol ubi | i &) ngrst bert whgstesticenéssa vartiblesddnmiin threprigge hladrhaivedf FRHendS DRG] C

Car boxy o S SRLbCT iR S8 Tyt P a0 SRIETo MeSERED e sCafhacBORL, U™
pr epar ed whychnietSEQID Nviextend fremamositions 24 o4, 60y ShandBRto 9, xesrpdctwely

i sSol v 06506 XAPHLI 0 o DS, COREARD o4 6B ARREUATRIEL Vadiolachy

appr oxi ma active rngréedrents ara or 1nj ect| ons
are pr ocesd;em:ﬂmg with@codan encovdieg the $3st amigofcisko dh%pmﬁé?ﬂﬁ eomzipeandi on devi ces,
and seal g r aseptic conditions according to nethods known in the art.
The phar ceut cal preparations of the invention m% be used for,the
prophyl aRl §5e5RAd PR SEGRAS BRURAR EE’@)‘I%*“I“&&E?@%@W% FgmeRsinereat whichi cul ar

those typigavitfa domdnamn& N@Q"ustla‘ﬁﬂﬁd 8640 9F the\cohytapaaT Alsd @gmdhm@ndw th

e o S0 el v e B GBS e et e
C21- LI flftﬂbd/eﬁ(bytahmnlsmmmodorh iRytferabhathis ﬁrsnpnmmcordesmwmahhdd@ﬁﬂmlﬂhvfngsed to
the h

e ent Tl Ml scleln SRskaR ORI g Ay Bodel catgls sdlelis

r ecombi naFR IDNXE) StStaétung with iy ammora@sitat@esm@n 1andiendiag wthiihelamino atcmaat
prepar at i uér{‘%ﬁ?vioréiré%@?a%w Gedﬁﬂspp&hes%mr&'ﬁd& ch& b e iR XEP! €s

illustrate_.the i nvention but do not limt _ [t to y xt ent. Abbrevra i ons:
VL = | i ghp NOhad Siariing it tee ngieeride ayposiupe 82 gnderding withthemusleolide ah:  COR =
conpl empmﬁad 303 ghe waomu rpgrtrr@gr ba DNA eafmmm@emmewrrgm (cbmwsmoHu man

Cyt onmegal Qvi rus S i ns ified from
. o A S VA Bhsfnai CRinqf rolbl fhptessE R S R ranBllint 1 o

| - 3889) rgERnt parddf3the mcgmlslprdfeﬁé)d and laG4: 1-4639). Human | gM (Cat No.
PHPO03) and human 1gD (Cat.No. PHPOO5) from human nyel oma serum are

obtai ned_from Serotec. IgAs from human plasnma (1gAl : 400105; |gA2: 400108)
are fronFeirmdeen Ermt 2nd second DN sONSCtsLoMpasiag bstaikp fiestend Mgl sscondr

model | i ngarPfin cdsd havhirs@h pRhEf JFRsh Q ID NO 1)
and VH (g P%@N%Q )ﬁi;sggx?%%]@goﬁt% rmusg)l' ?rér)?\oc gé#gf%;ﬁ?ﬁ&%;ﬁ%gl) whi ch
recoj ni zes hurran IgE, is built, for V~, on the solved structure of the

g' ?hl y h&mMQQUﬁslmsmmhuséwem c@ﬁkittubﬂébm;bﬂs!dlihhﬂ:@ péﬁadhm,s) E. A )
Ilverto VI es

1989) Pr oca‘e?\rél?%“ea e‘?fo‘t‘e §£§§P)m8§£)w %‘5%%“3 arr?ﬁ‘}‘grf P@H‘dteaﬂlé% d’&é‘r??é‘ss HEM

in the Bwoblkireasodon Patalias the fBeransineiacidand ahds, wilh abbdon @icotling 112 1a5635- 542

i) b b abfror i 1698 R IA SR 1810ck PEIPRISS pBfde el TRANF, ant ! Doy
Smth-G gqcreten@f thelhmmrby s st grghnidavinerdiciDitry a1pexpressedand which.is Acad.
Sci ., Uséﬁbséﬁgnr%yénh Ve 9 rtﬁ@h&sg @é ﬁﬂmﬁ@@m% ad*ﬁkorrhetfn@tﬁa%e SR A

Dat abase, su I| chain v regi ons o C21 and

Hy HEL - 106%&%&096 né%legm@até@@fgoww%oa@mqn@&@ﬁ&greferaé%béh@ thigdl y. The

mﬂ;e(l i sr:etamﬂ the grhtm’ﬁklcbﬁﬂfhc%ﬁ@%ﬁ1ehdli§r%e§£hmdr§glta’ﬂarﬁmoraur(ml ng qu/rl%rA t he
(6] e e ecu acKage

( Pol yggng '92‘113))[3%9{)“‘:3?&%[5%%4 UPRES SHOE 17 gbh‘go Iﬁ& hé\ﬁgq‘ﬁ“ar"é (the ai ned:

non- |dent|cal resi dues are substituted using the maxi mal overl ap procedure
(Snow, ME. and Anzel, L.M, 1986, Proteins 1:267) incorporated into
QUANTA' s protein nodelling facility.



0 90CT 2002 -34 The conplenentarity determning re;ions CDRlL (L1), CDR2
(L2) and CDR3 (L3) of the ~u region and CDRI (Hl) and CDR2 (H2) of qtgrg 7842
region fromnouse C21 antibody . . correspond to canonical forns postul ated
previously (Chothia) C) Lesk, A N ., ?ranontano, A, Levitt, M)
Smth-Glt, S.J., Air) G) Sherrif, S.) Padlan, E. A, Davies, D.) Tulip,
WR , Colman, P.M. Spinelli) S.) Ali?ri) P.M and Poljak) R J.) 1989,

Nat ure, 342:877). The main chain tofsfon an;les of these |oops are kept as
in the original antibody structures (HyHEL-10 for LI-L3 and HyHEL-5 for

Hl- H2). There . £anQRpi Ly - VH
regi ons, o0 & %@é‘%ﬁ%&q%ﬁé‘ﬁdéﬁé‘%ﬁtﬁeﬁe?ﬁ@ﬁf?%ﬁf?ﬁ%éZ‘f’ﬁaﬁ\%éfﬂteogfoops are
ext r act egrdterahlygtherthigh paee 9bthatseeomd A §PRSLBICE ernodess leaderpepadpbaiingped

al gori t hip 6 JORES supkMeiaBP tHehlbdl Wieh e seqhRE shEMRGh éEQDﬁD' 8595 BtlingWith

i npl enent’ed 1 n” QUANTA) and the best version selected by.eye. The Toops are
anchor ed tsrereinp dgidrat fREHRR K204 adicadiag VoI BF ARER0 aGidat BASIYHE-IH3 CDR Thus) H3
of the VH region is nodelled on Bence-Jones protein RHE (Furey) W, WAng,

B.C., Yoo) C.S. .and San, M) 1983, . J. . Biol. 67:661-692) in the

regi on ofl NP HEEALRL 18T QN FE‘PP‘E‘BN‘Q%H&@“B&%%%Ve“t%q%ﬁ@“%‘ﬁjsa). The
nodel is r@ub;bdﬂq;mmmi%@)egfﬂm ir@esn‘,@n{lursi(zgmdorﬁbinjag%Nﬁ %erm_i &a:nh&peju%mgy)

m ni m zat .on_ysi e . enti. rooks, B.R ruccoleri, RE

d af son, © ?’b?nflls@pgtoggfe ‘%“P“%H‘ﬁ%ﬁhan, S. and Karplus, M) 1983, J.
Conmp. Chem . 4:187) as inplenmented in QUANTA in order to relieve

unf avour ! t; b R3; :

el ect rost%g{: ?Eé{e:ﬁ&a‘rizg?@%%gl?ﬁ%ftg-@%E&?f%ryg@nfgéﬁg}gglgsﬂ]rﬁﬂglnbeébie V~ and
VH r egi ofsSynHiesige shegaNa¥ mpbegnlsf)ggthh Mg AteTREIVEn thenWritien INEQAMALSN Psovidade d

pri maril ye@fh, §.Bahe Qﬁﬁrﬁﬁ&%se‘iﬁ%&@6?&e@DMMﬁh¥bM@gg}ﬂéné@@o@ﬂﬁr th¥@fdi ons

(Kabat €50 IONOEY a5 3) g suiAne Peinotipr o 2 D Colsiiasneaihah < o«

1987, Segquedttedombinfdf atreshagediunhamantidbdedfihre idvehdoesdmpraids thalsyintiesis of. S.

Departnment o l,th a .Servi.ces. U S er t Printind. Ofice).
o ada &P GHE g HHen e R el Son By e ECK TRARE anipdt ot (i) o)
ar e basegivenhg desirkd RibAveedueneyidmradte(raiyd methodfor eatisuucting a ariabie domaibody .
For the gﬁ.&i&%ﬁ{s&onsensus-based reshaped human C21 vari abl e regions, the
am no ac sequences of the VL and VH regions from nouse C21 anti body are
conpar ed- APRINSIAEENE ASKIRI B hum e mABRAE0Td ANy R Whald Vg PRASHICHY, human

anti bf)dl fﬁet%fn?iﬁlﬂghﬁe M%cgef“{/&“ge“@@- ingmﬁsﬁ&d@baﬁase- ;I'/Ell s analysis t
reveal s a e ~ region a e nouse regi on are nos
Ciar BRI SETeR ROt CDR o H b Te CTA E PRI eh ey no: d
sequencethedtRstdre fysediakettize whthrsanabidresuiegon site s at tlenjmacisars, sequence (71%

am no aci d_segque i dent.j r. t] ) se .h consen

cequences P BRI G Wt TR B et B2 SRRy chai
vari abl esaqegnaessn 82Q-IDONand agd B; s4@ casnetieis haviggstickynends21 CDRs and t he human
FRs of the,l:es ' : I 0f the nouse
C21 varia Tz{etﬁfgfg?{%dﬁga&egggﬁﬁ%pgﬁ%oag&e{ﬁgggé (%-lgl%f) %Heﬁnfaﬁ#ﬂﬁ#prrgﬁngﬁéﬁ%& esi dues
that are2Pbt@itially inportant to achi eve good antigen binding and which

m ght be critieai far VLIVH packing. As a result of this graphical

anal ysi s,. saone, qf not ed human, consensus_ am no ids within the FRs are
exchangelf sred ﬁ@l[&g é%‘fﬁ%ﬂﬂﬁ@ Iny5pden @3y be 8&1%‘6&&' AMAEEW ¥hanges are
only conweldgnednwianbind proeedbiesrsg. ydn@uiridranesi @muthfiodsiuebyde iddecteal | into

cubor ouph iesPesey T BpREH BB acinarte” ShRsh TR f RN AR R "

posi t i onmutagendsksemamotdeakciodnadefadomdf any arhimoacidjoowitd mthgea CPR. dequence i s

present \kysak.d t Ny . . j 3 n
i rmunogl| %EIOAT %onnsggc:ticgg{ﬁg fklgzg?%%&g%éagﬂ%?gggsfh%@%%gft{ec{%&géﬁélmieesﬂﬁescri bed as
havi ng niépkeeseninis nwelgobee withunathemuicieotide meyialigethe an{ir@beid sequeate in supr a)
al t houghyseyghdt dR®N anti bodi es have a Lys residue at this position.
Since Lys al so appears in the C21 sequence it is retained in the reshaped
nonocl onal antibody. [2] The amno acid at the framework position is part

of a posAuNAddiEgiona datctefuivalets @f thereshap@intibddeof LY MvedidnhBaysbd UCt ur e

of the CDRs or h j | qops, .and is thus expected to be

"nat sperreres roprany B bR e RBhoiR N b eGP Ry Gte e Bkt i gen
binding site (Chothia, C. and Lesk, A M, 1987, J. Mdl. Biol., 196:901;
Chothia, C. et al., 1989, supra). According to these rules, four and six
am no acids within the reshaped hunan |ight and heavy chain vari able
regi ons C21-LO and C21-HO are exchanged when conpared with the human
consensus sequences, resulting in versions C21-L 1' and C21-H 1. The

o " - o o a A o - a N 1




0 9 OCT 2002 -36 Further new versions of V~ and VIA contain the follow ng
alterations (conpared with C21-L1 and C21-Hl, respectively): C21- @?E&&D
NO. 7): aspartic acid (instead of serine) at position 60; C21-L3 (

NO. 9): ~lutamc acid (instead of aspartic acid) at position 1; valise
(instead of leucine) at position 3; C21-H3 (SEQ ID NO. 13): ar ei ni ne
(instead of lysine) at position 38; alanine (instead of arginine) at
position 40; arginine (instead of |y8Dme) at position 67; arginine (instead
of threonine) at position 87. A database search using C21-L1' and C21-Hl
reveal s that reshaped human C21 VL version C21-L1" is nost simlar (91%
sequence niwaisn af\@)DNS aedingrfoxa res@medcmbmwafrmatn\@nn@glPenwmefh@tFIS( EVBL

dat abase’no!'ﬁ&%t ﬁ‘r%fa@ton @%E f@ﬁ% m'\ﬁé"'l"dr%ztécm%t'\df at @a@t@ne'ﬂmmd"@&ﬂ rrés‘i‘dbe G F.
Cestberg, L. | sser st.)

D. 198 o
81: 1511- iesaisyl “a‘HH“?h:QR waaﬂsé Wﬁeﬁ?dezlfowd%cr@%wa@@%@ st sinilar
( 78% seqygiteRlyiddeidt intantionQirhkeBid e 8y pediRiced makds Al aaorve@mmoh&dvl G HAY
( EMBL database supra; Dersinonian) H, Schwartz) R S., Barrett, K J. and
Stollar, ‘B 55‘ 1987) J. Immunol.) 139: 2496 2501) . These sequences are
r ef erred to bel ow as KAF and HAY) respectively. The FRs of KAF and the
human k r €, tions 49 and
85, A posiron eRulchling pTErBSATAERACK KT ek AELARNCEENS, 3
r et ai ned jnvgnidon i§ maast rmtxdurieaéu@mtquenlemsmre@ whereas at position 85 the
human VL 1l consensus amino acid valise is changed to met hi oni ne, as found
in KAF. Thus, the nodified version of C21-L1 designated, C21-L1 (SEQ 1ID.
NO. 5), FyrthBofE B inVeaLpmapiaeeisa rermpinant NA \ﬁhﬁhrﬁa/%xhr&b\reétoregl on KAF
((Newki 1 K codybiBinght 184st ond 8BBe aboN @scritdd DINAf @nStridtQ®d. AR idseftgbdimetsd #n
C21- L1 ili hat the{ﬁl&dlég a net hi oni ne nstea O]:;t a vali.se at osition 85.
The reshdBUfngE a3 ‘f‘l@#‘gl?d’qaby HIYRIGHG @ﬂmr_gaz% R, 9) al so
have a meiablerifneplzhtippii 4 pokafybtic hmd/confkanstiy hokte FRs of hunan heavy chain
vari abl e regi on HAY and the human VH subgroup | consensus sequence differ
at several positions. In order to construct reshaped human C21 VH regions
t hat shoWReederrdgtybedyreetorsodf the inveation gomprise ndnserdiodingufar a ighterhaimrasi body,
two nvregé@eﬁsé@rb?el%efﬁes Bﬁ&@ﬂa:hhh@&@c&@&a Kr arrﬁweﬁmﬁa@% dedbged based on
the FRs fromthe heavy chain variable region human heavy chain variabl e
regi on HPZEINPEOr&onst ructi on of the HAY-based reshaped human C21 VH
ver si ons necessitate five changes in FR2 and FR3 of reshaped human C21
versi ons gZé-le an f}(th osrtl ons 43) .44 4{3 6 and 77(2?
respecti vt §¥ “ﬁn‘é@ Bé%‘@&“ RFampre ap-rigin of E@@ma‘@”@fdnéit aEously7
C21- Hay fep{iSHipglsEqudre,mp oanobréadm Hamy SmaKet sequBndd®and, Optiondbpegpresstdry. Two
addi tion i € E human VH subgroup |
consensugéngg)lllrg{t@gﬁ&g %%@?% %Hceé fig agﬁ"}gi’%{r@@l{?@ glrgrlttgg as in the nouse C21
VH region, and are not regarded as changes, because they are canonr cal

resi duespretatbzsie[he H%e @%&6de%@fn@eﬂfont&%n&95§ad e MeSerided lﬁstertal 1 989)

supra). n and Constructio Humani zed Ant i body Genes For
t he desi @wrdtly hﬂ%@?@&@ﬁﬁ‘%ﬁ?f"%ﬁ%‘“@&%é@ padiculagioss dasaribedequences
necessar yerbigaft@f fi ci ent expression and cloning are added at the 5 - and
3'-ends of the resulting coding regions. Eukaryotic | eader sequences for
efficient expression of reshaped human C2I anti bodies are added in frane to
t he desi gacadrshmrmﬂyzgmdfomrtmuhectroegiuomﬂlabimaoh&&dﬁfonﬁﬁdbmn@et detis. One

r eshaped f r en nd in
e 0° A KE focirk T 85108 of e MR RVl Brce iR e RESURYIOHSG5) ¢ '
supr a) ffr*tam \Mmmmrwdmewmhlaqm@tmleQOMemsclaz:emd‘@tonn@mwm)g Tl dther C21 VL

d d
region. fﬁ'ﬂ@[l(%{ﬁ?@(ggroﬁg(ﬁ:ggp%?ht: fontda e&ﬁ%@ﬁ&‘?gf R Re ??rf]stryﬁs'ir?g'ts ga cfs erive

fromthe | ea I n the heav ain o unman an HG CL
( Rechavi BOSGeﬂhWahﬂ mg;ntengtq;zaéran erztr)lctzarraetomzrt elegment of UbFf)feﬁDaﬂ}Oﬂll%Bme Proc.
Nat | . ACF%M clﬁﬁmosorhés@ﬁp&@s@ﬁ%&&%) Aékldfﬁﬂib%ct&f c es el g@h@%r@&ﬁct& af Kabat ,
EA) W Rei d Mb Perry te man, K. 'S., 1987,
Sequence‘sesgt‘belgra(?f’eq 8 °6‘lg"] ?tfn‘ﬁ ‘F“&‘QP@&P“ FH‘]‘P@?‘@Q?SIY Vis) Cﬁd]ctﬁeét*re“c@) S.

Depar t mesetecableHaake Nseaoehdss aRd) oﬁabwalr;eagnt! ssqueeemrnmras:rﬂtuoﬂm rabiriagof f i ce) .

The res protei.n s ape |ons are

t hen bac%<lte éﬂgmrtegsdon t‘.‘tcg"fd@é’é‘a@%ﬁ%gﬂtféFﬁ@feﬁt%“ Eﬂ?é%st%lﬁa%ﬁsf gsndak o
nouse se@udmdemscrasxoh@uddansiamdrreof%qgemase Anal ysi s Sof tware Package of the
Genetics Conputer Goup) University of Wsconsin, USA. To the designed DNA
fragnments are al so added eukaryotic translation signals at the 5 -end
(Kozak, M) 1987) J. Mdl. Biol.) 196: 947-950), donor splice sites at the
3'-end (Breathnach) R) Benoist, C., OHare, K, Gannon, F. and Chanbon,
P., 1978, Proc. Natl. Acad. Sci,. USA, 75 4853 4857) and H| nd III (5' - ends)

ol o~ I n I Y 1 7 o~ Y D Y RN I A oy e r



0S O0CTr 200i -3s designated C21-LA (SEQ ID NGO 19), C21-LB (Squ[g&@
20), C1-LC (SEQID NO ~ (), C21-LD (SEQ ID NGO 22)) C21-LE (S .
23), C21-LF (SEQ ID NO 24), Q1-HA (SEQ ID NGO 25), C21-HB (SEQ I D NO
26), C21-HC (SEQ ID NO 27), C? 1-HD (SEQ ID NGO 28), C21-HE (SEQ I D NO:
29) to HF (SEQ ID NGs. 30) are purchased from Genosys Bi ot echnol 0?i es,
Houst on) Texas) USA. They are then assenbled in a polynerase chain reaction
(PCR) - based gene synthesis. 5 pnol efleach polynucleotide (i.e. LAto LF)
are first anneal ed and extended in a 100 p.l reaction containing 10 mMV
Tris-HO pH 8.3, 1.5 nM M-C12, 50 nmM KCI, 10 nM ~- ner capt oet hanol, 0.05%
(wv) Tween-20, 0.05% NP-40 (Merck, Zurich), 200 uMdNTPs {N=G A) T or
¢ and 5 oYﬁm JMe ti@)‘ﬂ'o&‘ﬁﬁﬁ@@ﬁonﬁh’@é’l& Eéwkanﬂ» @_t}@érﬁﬁs)%ﬂﬁi@ﬁ@nﬁértlfye steps.

are 95(31 i m n and te erature
cycler. QSEPCQQH %MPF W%qtorc%n@udﬂs@ ?3??(3?“681“3 8‘71 ‘QdHﬁb‘l‘%‘Eﬁq‘Hg% 4N c21- 5
(SEQ | D Meus #1{S\and) &rZhothdr virkQuicd, My tBBho@ltelCEHth)somﬂ:'@edHﬂni‘slﬁls. 32)
hybridi zing at the 5 - and 3'-ends of the desired, full-length DNA fragnent
are added and the full-length DNA fra jnent anplified in a PCR reaction of
about 20Tty madersisliavgfartseletiadd afdiast cedlp othicigequeain thetvector. Sslertiommarkeg0C/ 2

m n and vol unme
of " chi or BELE BhE R pRbfS: Bt gl ﬁ“@‘gﬁﬁ*f“‘% PRRSPBIRE, & and 3
vol of esushrsitetrayeling; e@pmlim&e@em(ﬁs‘ﬂ b AEBYTiPkANRM YOI GTQ!’i‘kj‘é%t ed
with H ngrgn nks MAEERRIMPEmER St dehdild BHoE aﬂ@@ m@k&eaescmmé asgerﬂae bf ons
suggested Dy .t he, supplii er Boehrl n~er n% ge fragments of
the expe8v&hd ep%ees? e‘zzmow ung plpsphory 'daf@g‘{ , dhydiptalig atggydugfase or th

el ectrophmg.etically purified in 1 % a?arosel TBE and excised fromthe gel.

Gel pieces are cut into smaller fragments, frozen in liquid nitrojen for 5
mn) and then eluted throu~~h gl asswool by centrifugation in a

m cr ocenS8ignhlsgquene®s miap be f36 OXXnple, presedddnees eriveomstory kademsfcodimgdat a act i on
and Li Cl f Ry fied H nd

|11 -Bam Eﬁ&é}}@?%c f%#\‘glﬁﬁfgﬁgﬁg%tngﬁ of BRI LAl "afseﬁuegél?ué Pt KS 11 M 13+
(S tratagene) and transfected into conpetent E. CO|I cells {HB 101 strain

from@ B@e%ﬁmod\%nﬁﬂopkﬁu%% Nthél vedt BN AornfirtsBes p i@ﬁi’d?@rlééq%e%esKs”Cz 1/ H1

cont ai ni ng | nsert correct size_are sequenced us (USB) .

Poi Nt muMEFIRIoR e iBitiaien 4nd ERRINHIOR OhIRISEPHRD HWQEHa ed by
exchangi ag, Bb&oﬁaﬂyxénh@hmg\amﬁxymeufe algivey Sequbmdcwee wids Tirtat afpx@hmmeg and/ or

oI|~onucIeot|de directe CcCcor, |IS rocedur e
C karmaanSeEaRtncEs oty 8 Stiloedt udhending DR oA A Serfhst 1f sBRORRIRA L OGS
Res. 175@@&)1d atihedaink ItinféavrelHte glutazgdvea the neodwbafni rﬂgpquenqeeMrtE)B\IA sequences

o e § e ARG o S BB R e%éyg&egﬁ%eﬁﬁaﬁr‘g? 1)
wher ei n %@qqnmauw pagigamination pf mncn@wﬁgifpbstablhémeé% Bfhan |ight or

heav%/ CP@dnﬂnMﬁ!&'a@meﬁ)lé f9inQRe héndoRinges.rkglods ANWS’ Cr@‘ibﬂﬂ répectMblpRdf kirand y 1
const an

2002 -39 i O res i Bot h pl asm ds conpri se
the ori g?rrF“gFrYSP?rFaﬁﬁA% Pgsfrap ¢ E‘%%%?sflocnﬁ@sﬁgﬁ?aé?ﬁﬁ #er dommin) the HOW
% grlmt er t.raxﬁddptidiestnmnwm& DNA mhaﬁdeebf gengaii€ or viral kg, bgbdmugrfrgzﬁi EIB )

an are

gener at eu" By UF T BITEPB0E T pea e P P Bige ML EY SHERMAG TS e or

r econbi nmhmmﬁnmmuMHthmm\dmm ng PCR reactions (Miullis, K, Fal oona)
F., Scharf, S., Saiki, R, Horn, G and Ehrlich, H, 1986, CoId Sprint

Har bour Syrrp 51: 263 and Yol ov, A A and Shabarova Z. A, 1990) Nucl.

Aci ds Re5he varpugDRE) segmensoeiibe vertprleNgr arereperattomlly linked ilepthey are1) |

L/ D60OSL doﬁﬁ%é@a'}ﬂ@plfeéa)mb/a@@&%o%l r@ﬁﬁ&éh@w%e%}bo:ﬁéror C21-12), RSP (SEQ
| D NO. 34), L/ E1D- V3L ( I'D NO | D-V3L-SL (SEQ ID NO. 38), (for
C21L3) and C21-L3' (SEQ I D NO. 33) (for C21-L2 and -L3) are synthesised in

order t oEgeiRésidfeveblorPRRcani §filabRifoPRpliyueioPNAd Exmm BanRlcofaehinof t he
t wo Ilght hai n V-regi.on ver eteml?]rslal ol 1T gonucl eot i de

ori mers FEDaciesiop Q{&xeﬂfa%“)vmavqsgiﬁi?&?rsawf&ees R el RSt e sequences
needed f Onitdthevebtesis medpnmmnomplamgephcoﬁxs ematkel @enep réavgnitipaisequsHEtsafoel

L/ EAD- u he a alr is. conmbi ned
W th ca%itﬂg&g o?d%guag‘% fesﬁlol?at%%ffp ﬁﬁ ‘Af E%dm%g%dfﬁdit ’i?ﬁeisflg of Vent TM
DNA pol yiParaksequente Zan bCisaripd atfthesatsucman@fcpte@aayewuslea@q(lweyms, 72340 s
and 93C/ 25 s). For prinmer pair RSP and LI El D-V3L, ca. 150 ng of KS+C21/L1
plasmid DNA is used as a tenplate and the desired DNA fragnent PCR
anplified using 35 cycles (40C/30 s, 72C/1 min and 93G30 s). The products
of these reactions, purified by agarose gel el ectrophoresis, are first
conbl ned, and ca. 5 30 ng of each DNA fragrrent extended W|th 5 unlts of

g a2 ww=mn oA ~RK 1A - o L N ~NA e sl N —r~ o~ A



-40 Np, 49) and C21-H3' are used to PCR anplify, usinJ C21-Hl (for C21-H3
and ~?1-Hayl) or C21-H3 (for C21-Hay3) as DNA tenpl ates, doubl $0EhdMed
DNA fragments contai ning the desired codon changes for the different
reshaped human C21 VH versions. Correspondi ng, agarose gel-purified
fragments are then assenbl ed by PCR reconbination to yield the full-length
DNA-fragnments, as described above. After digestion with DNA restriction
endonucl eases Hind Il and Bam H, f.@kl-owed by cloning into pBluescript KS
Il M 13+ (Strata?ene) as described above, plasm d clones are checked for
the correct sequence before being cloned into the HCW- Y1-expression

vect or. ERBINSEE. An eXpgAsio® MeCIEDascersigon tf invertinfrionearisephmerirassiqon Cos
cell's CO%ag‘s@I[é Sorf @sifd 8 SLitHROFBRhREURH ADNA cohfinRt ad BeiddeMyofX RiRaST ON
vectors be g genes codi ng for the reshaped human C21 heavy and i ght
chai ns. grrotled §y qud RepraPiRr-expr essi on pl asnmids are added to 0.8 mi of
al x 10 ceI I sI nI suspenS| on of CGCS ceI I s |n PBS/ o (PBS | acki ng Ca2+ and
My2+ sup ;,.cat.no, 041-0419 .2 A
B0 Fad” CUREBTPSEROES Hhdhr HRBIPIs ST er PP A EnalE Pt SR CA TR MUl se
of 1900 ‘wratthmcoatp@mndtWEEnqkraZﬁemEnsuT\Iaerepmlsdos Also saiithblemde Eocalecover for

10 m n bef I o) I -free
and heat HroBSeRV IR Rt (ST kAR hIR ol ente SETRROIRAGS TP
no. 063- BHIE}-B- Dcfthlegala<20$1d¢ ribmwal(ﬁrﬂmpltanéplfmﬁt‘trrfﬁg@la@dIbb’éhft 1s repressor
centrifu u GRdidr) Sabpedat ant
is then gﬁ ?%%@8%@%7%%&@(2&%&%}%” g@gnnéﬁ?gﬁgogzgniﬁ Ss/‘cg@c? foulfr)the pt)resence
of assentydbe BAFeRsRIH of human rl/x isotype by ELISA. The humani zed

anti bodies are further purified by protein A affinity chromatography

Ex I ' ELIS G k~r,oduct tit | at
[Nune. M YieGBFL VRIS are S45ble SOk PR icaion B SR T PG RSB “of Ta
1: 1000 dirépiication sufrt Godid seledtivelpeneic malef for ysgsec Ohe group afrsaviayedtors

are SEEIZ@@&II-@%% s Bdubngs (BN BB aof i A RS Th e L 1 25 °°
Free bi nd&nhgatsort éBheae gedibms akerttingd &tﬂaclypnmmnmhlx withipgthe yeasReal bitdrftee (1 %
bovi ne S%tx'{fgre 8'aPe Pﬁﬁﬁted afohddodly. gﬁorfeao&t \ihdtPshidif %EGOf in

Rl A- buf f er m xtures I nc at 37.
purifi ed©F é@é%ﬁhﬁaht(zm}m?) Rlsmisb BN A-fso m&@wm SAReDe IE -opean

(Fj’alt e [lt ABQ#II ﬁetastzcbr@ I»tlm@et A%?zﬁ@d by ﬁcd@x@;{rﬁﬁﬁmrﬂb an @@a'sdudm:saby eilsan&wi{ﬁﬁp
ilution o i ni urif anti - human |serum
Con uoat EF Sele oF TR Bibor Sty i aupastt 2 bobiiia b Bl hiet oo o
A-7164) trandRbrindviohffequescytandrhigipedpyaninebecs aracabatehdeviedr 1 h at 37C 100 ul
of ABTS (2,2'-Azino-bis(3-ethyl benz~i a2oline-6-sulfonic acid)) substrate
solution (BioRad, 3 attbrug;) Swtzerl and, 0 90 C1 2002 -41 #172-10b4)
are usedEf(mess;@wmrtsmmquenmt»@uclaweapmm@fqr@@ceresmxm buydasharei feeexamplenzyni c
reacti onyjc3e 8 MRR xgﬁes Fsirad. pmsumegééﬁ&eﬁlfbr %ﬁ%l(wn\é) m@% aci d.

The . absorption nm i's Used ndtation o d and
assenbl efr ﬁﬁ@u"%ﬂﬁ REE PRosHRR ke (RHQ3 op Be0%, BOFY PEROMSrEese OFHfinani zed
Ant i bodi gfonidterhsedotth 1Rl wgﬁammw%[y 06 Q@ﬂub)ﬁr&ﬁ@t&?éﬁ@@ eRum®y)i zed

antibodie r i f|n| togra il Prosep A col um
( Bi opr oc§ ﬂ'gl El“{f’ gﬁﬁf’ﬂ’g'y éﬁéﬁgﬁé@aaﬁnﬁ“@ﬁa@f P col um

( Phar nacpbosphmmd)lanasﬁ\/\gldems)e -6-Phesphatk isomerases 3Hphadphoglys¢rartmiidagay rat e of

Zm /mn r. el uting
fromthe Wg?%ﬁ%ﬁllnge 3.?’?&@56 %,BQ@ g@ﬁ&e ﬁﬁ@hco@ﬁ %S?%gﬁ(%i&g? ngéeOnm The
col umm i gengs.eqpabedsey washing with 10 col um vol unes of PBS/o pH 8.0 (20 nM
NaPhosphate, 1SO mM NaCl), pre-elution with 10 col um vol umes of 100 mM
sodiumcjtrate buffer pH 3.0 and re-equilibration with 10 col um vol unes of

PBS/ 0 pHPRpmpterssktahds fOfWhla%”aIPﬂS‘sCf(@@mS@W}’?blélfm pha@apy filtration
thr oulghI ﬁaﬁuﬂ&lwmm?mé @lﬂﬁbmams%sﬁqu @Hﬁ%tdlmﬁ ap é \ Joqu&glswea{lw t [lha
perista | C e CO S wa e unt.| e
periistal (i e RITR Jle ol Le LIGRmashedpit) Reg OV HARS R PR B ng
with 1000ranbﬁ§Ed:Jrlhmr1thm€eolalﬂvfrﬁs (OHVD, Prefutedlis ﬂi&ﬂluhﬁﬁlﬁ(tMﬂeprroﬂ{dﬂrnS to

zeroo. ize bodles are eluted us sodiumcitrate
buf f er pﬂﬁgrnéu\éﬂgqﬁ%gecg?ﬁ cqrrh%saIpécpg%?rsafg?rﬁéqaéragglbanp%pﬁe%xo&pr %HI on of
1M Tri znsucBas ect{rSicphiagenBugyhsih eBwidrzier hative prombter anud ¢anyrodbsequbrces wivcti zed
anti bodi es is anal ysed by SDS-Pol yacryl am de gel el ectrophoresis using
Coonmassi e blue staining (Laenmi, U K. ) 1970) Nature, 227:680-685). For

bi osensor analysis the neutralized Protein A eluates are concentrated in a
Centricon-10 m croconcentrator (Am con) and the buffer changed to PBS/ o pH
7 2 Dependl ng on the purlty of the ant| body preparatlon t he prote| n

o o ~ NN




0 9 OC1l 2002 -42 experinents are perforned on the Bl AcoreTt 't system
(Pharmaci a Bi osensor AB, Uppsal a, Sweden) using CVS sensor chips. As
capture antibodies, ca. 11,000 RU (11 ng/ m®) of polyclonal rabtl$ 0CT 2002
anti-nmouse 1g3 (Pharmaci a Bi osensor AB, Uppsal a) Sweden) cat. no.
gR-1000-SS) or rabbit anti-human 1gG (obtai ned from Pharnaci a Bi osensor AB)
are immobilized on to the sensor chip surface using their am no groups and
EDC/ NHS chemi stry essentially as desgpi-bed previously (Jonsson, U et al.)
1991, supra). Four experinmental cycles are perforned for each antibody to
determ ne the association rate of binding to human IgE. Each cycle consists
of bi ndi nge ndrmaellg assocagd wivy tetinodurogbbubm gedeosdyudénaes.he respecti ve cat ching
anti body, followed by the interaction of this test antibody with a fixed .
concentration of antigen (human I gE, nonocl onal antibody SE44; 3.125, 6.2S,
12. 5 and T8 vadprs kY berettable far bothairokasyaisaund enkbaryodic hoses. Sance addNAsi nJ 40 v

HCl . Expef/l ¥ r X I Si .1 per
mns Do) ol Bl EhR0lon Riffefiied QR R copvenlin s bR INE A BRI bt
pH 7. 4)  iespigssien ¥eetory BRPIgssiQRITICEqrs CPrBPrisfag & SuitlGHRIAMLrqr geRSSngodpe 7. 2)

are dil Uth‘éﬁiv)j@rl%cﬁﬁn@oﬁétﬂﬁ?aﬁ@ﬂ@%ﬂbnoﬁl}ria@zﬂla@fe. 5-10 ~g/m) and bound to the
capture anti'body to obtain 1300-2200 RU (1.3-2.2 ngl m®2) of bound test

anti body; [4] Human nonoclonal 1gE (SE44) is passed over the bound test

ant i body Thergefe constru¢ts Foraheiligdrhaid ardlfor the hemy dhaimr aeseqieatidliypady - ant i gen
conpl exes. surf : T

Femper at aPanfaoBoERPtd el eaTla B Rolt bt Uin REHLFUR vy, BRARRRMy,

i nt er act ibotishear e anhbghtchhing laeet donadsntoghe samprub hridovestpr and incorfosatediiredl in t he
Bl ocor T8 YahefRcelifle asiGiflft ESHARRMORodbaROA Bl Yl Blife GRIHAN S
simlar protocodl 1s use except that a dissociation phase Is I ncluded.

Assay cocgittansfestion o undinked PNABagmese. Test antibodies ~' e first bound to
t he sensor chip surface via i mobilised catching antibodies. |gE (SE44) at

t he hi ~hest concentration (2S pM, is al|owed bi nd to the antibod

Fol | owt ng MroRaMAG B N s Br betdesfied Gaeoef Buda apiiSedyi tn B8 ekt
const ant fod exampéd, by abltdringUniranséorchedheswetir ease i n resonance si gnal
nonitored over a period of 15 to 25 min. The sensor chip is finally
regenerated by washing with 4 itl of 40 nmM HC solution. Since the

di ssoci atli partiotlansu¢toDiyisicgl be pryplaseddyy 4 method comprisingder reaction the |inear

parts of SENs [ B AN -di L atl te

const ant sas E@Pn %gﬁp%ut'erl %gogé%mresb%%ﬁ@n%@&%h%%gw?%@%gést em

0 9 oC zbaped Mmanpadbedhepecdicdoniatant s k~s (vel ocity constant of the

O Ss001 2 B B L e by the
equi | i br PRI e B Isplating %ﬁ ?@Eh%{%@?“ﬂgﬁgmfp%??ﬁciﬁﬂgé%e&%{?i ri zed
in _'I'gblj_ecddingédrlmidlconlﬂianmgionsoﬁ%thi'&sasidg@NMbtqbe_s»:f reshaped human C21
ant 1 pbodi gs. r K~ u I n

br acket s@)(srrﬁlf!;):r%ggac § th i l?ls\ﬂl‘ stgépt @ror{‘itne Rﬁn&f%sﬁﬁ ggépég@ g&n?p dé?(%rg'{?t%/rﬁ;g?]‘%d;

ant i bodykegess; 105 M ts'tkdi ssx 10' 5s' 1TES- C212. 40. 3( 6

2.60.0 20 60 , . - 26

7152, 9o s iiytirkig R Heslny i b ok ki boschelidr i€ RL 16 A

) 4. 40. 7Coadipgfarabe gesinsd genesangdransfemingdyapnlinked @M 3nto a suitable recipient

) 4. 10. 6CRdgtkday 3/ L22. 50. 3( 3 )3.10. 6C21- Hay3/L32. 60.3( 3 )15.91.8 Kaffx 1010
M t

e) selecting and culturing the transformed host cell, and optionally
f) isolating the desired DNA.

Genomic human DNA according to step b) of the process described above is isolated from
suitable human tissue, preferably from human placenta or human foetal liver cells,
according to methods known in the art. A genomic DNA library is constructed therefrom
by limited digestion with suitable restriction endonucleases following established
procedures. The genomic DNA library is replicated, e.g. on nitrocellulose membranes,
and screened with a DNA probe for the DNA sequences of interest. The desired DNA may



0.920.12 0.870.32 0.490.02 0.470.10 1.32+0.44 0.570.11 0.740.15 0.610.12
0.810.18 0.160.03 All of these reshaped human C-21 anti bodi es have i
simlar rates of association. The reductions in the avidity of bindithy0&F &0?
caused mai nly by higher rates of dissociation. D fferent versions of
reshaped human C21 |ight chains are anal yzed for the inportance of
positions 1 and 3 at the amno termnus. Good binding to antigen is

obt ai ned when the am no acids at thege-positions are the sanme as those
present in the C1 light chain. Using the entire human KAF FR1 decreases
the bindin' regardless of the heavy chain partner. The reshaped human C21
ant i bodi esamplkfiad ssong BSRaechnologhi ndi ng to all i sotypes of human

i mmunogl obul i ns by biospecific interaction analysis. First) the test o
anti bodi es are separately bound to i mobilized capture antibodi es on sensor
chi ps asThetersierad thieoenbioapsiBNAs & £.ithe frynser qtmg@divw@tsi pid/d8 rabbi t

anti - hun?enecluggaogﬁgngtgith@dtceggqé dégpﬂrﬁ%@ deff@. 1 anti bodies is then bl ocked using
chinmeric anti-CEA anti body 10 ug/ ReK. 41 for 5 mn (human yl/~) European
Pat ent Application No. 32380G, before 5 ug/m of human 4 9 0 C1 2002 _

4.4. _ | mywnet, @Mnhmwmfremet tb 3 @by eshdsgbail lrgr@fommﬁlwuﬂ heZecong&nt | 9G3.
ccessl.ve ret r at ed

| g& ~SE44 d.s
sort ace PhyEibed abave. el O R DR S ERRE e Rl & PRt SR R e
FI owr at eKghtichaipendbor ®MNAdnoidieg theduavyt chaimsofahe dedirdsesimpathutescr i bed

above. o) eshaped
numan cotzaef o HEInAfioh R dteith ke kil (AYGREM S BRI gl f SSN20ET o
Fram-l e @pigvKithayveeearsn L Cell Lines plasnm d DNAs of reshaped TESC-21
human CW H and L- chain expression vectors for transfection are purified
by centrifugation to equilibriumin caesiumchloride gradients two tines.

The recohbf ?\%ﬁh?eusrﬁfﬁ%&l&%\& invgnmbayedp Be FaRadERICIHUTEND YA PR 80 NSO

cell's bycegk@ed ¢ ﬁwmwaaukﬂrybbeoﬂsl@ aaf 1@1Mcﬁlﬂﬂa5@dllsam@étﬂ§ﬂ§ﬂ &1pRad)

Ri chnond A) B%O cel l s ng&i \é_ngxf g. S%Egte buf f er ed
saline ( C?*&%‘ﬁ (fgﬁFstrlPeﬂorSm 18RS Htpa‘?‘ﬁ%gs%@ each of

BspCl - | ima‘onmedtfdstrarpioducuohaf funptiasaitadrabNis . anEbedies, apsircatls ofh 1 s perforned

ecover cbabloticnefichily Abnmaan b felsPRth A gDleg Sl mibn iBlesS of
cont ai ni fugconakFrSamEEe antibaslyi meleewemfuireseorprinagesns polypeptais-ohein|
m croti tRf4iRd MEass@hbl éOﬁr Shyolic H§§ts écmllﬁ E. @611 %yrbe' J},‘é&' l?é’rlthé’? (_p;dt]@u n

transfectants are se I’n PFHM tal bco) and 2%
FCS (f oeRfantibedyt fragmenty of mﬁtlfé‘feﬂgo%véei(@ wid sV tfésﬂl@wn nJ drug resistant
colonies are screened for the production of human IgG by ELISA. An ELISA is

devel itation of th ~d k ti bod
expr esscrriplens LI ko5 sl R R D AR By B oo e ol |
pl at es atrenabitaneneymesyochastbackdn, iplpagfculkr Straigé of Egphaticldatoli,tandan kappa

ant i bodyy, oomtenperature. Wlls are then

bl ocked m%%F%%%ﬁég%ﬁmonng&%%gé in PBS) for 1 h and washed with PBS
cont ai ni ng 0. 05% Tween-20 (PBST). Culture supernatant (50 ul) is added to
the coatedrewhhssiaRls hitordias %ﬂmta%veau& m/éfrﬁﬁﬁmmhwg e%td?oﬁfﬁga 5100 ul of

hor seradj sh peroxi dase- conj ligat ed goat antli - human ant ody (Jackson
| mrunoReSYHSIRCIRaT2 Cejis) Ehlé%ﬁeatnamﬁesevmécﬁr@@%& tealbry%m% getlpldaden wel |,

andt t he gliahanisliin¢aeat [Bm)ﬁd énhﬁuzfuch B@[Mmﬁﬁ nﬁyléhﬁﬁzf &lyBri@sthalt i on
cont ai ni n

d %
Hydr ogen ﬁ@ﬂ&iﬂﬂ%df%§ﬁgﬁ%5 l\%gstgaaé%r&e %S%F‘%gér‘mvﬁgp Cﬁh i )ncﬁgat gdog? /r oom

tenperature for 0.5 hour. The reaction is stopped by the addition of 50 p.l

Cead 35’%{584‘”5*361?%*9"& s e e B (S ERE ROt By WEEER 1)

CW exprigswy Gir) phaisngehe, cortiyuckglone.,1or veithobdts, eitieesequentiaily Otrlsmmﬂfaeed)usn\js O

cells i Jftotal of
a2, " 100 e NIRELIPE cubSipalae Wisphy oF g gnc el Plfgplidrefulhe? 8]
give O [SfOUPIéaf@mﬁg\scték -chpiehHeghatm ypctor mnmcaﬂthba@k@e&mdnrtb@ditmgatb@l ow 0. 01.
For eachingar Jﬁblceﬂs)tr&&%%ebé trhdsBR 1 Sinfd RS RBstRRASEI LRR sécg@n &tion

| evel s: EH31. ecretl ng t'he H3L1 anti body; EH33. 16, eting the H3L3
ant i bod ‘m'ﬁﬁi‘foﬁ secreting the H1IL1 anti body; and EH13.5, secretin; the
H1L3 anti body.



0 9 0C1 200Z -46 Deposition data: The followi ng cell |ines have been
deposited with the Anerican Type Culture Coll ection (ATCO), 12301 0820 Gd1 Hn
Drive, Rockville, NMD 20852) U.S. A, on Septenber 23, 1992 accessi on nos.
given in brackets). Cell |ine EH31.8 producing reshaped human anti body H3L1
(HB 11130) Cell line EHLl.13 producing reshaped hunman anti body H1L1 (HB
11132) Cell line TES-C21 produci ng nmurine nonocl onal antibody TES-C21 (HB
11133) Cell line EH33.16 producing teshaped anti body H3L3 (HB 11 131) Cell

| i ne EH13.5 produci ng reshaped anti body HIL3 (HB 11134). 0 90CT 2002
-47 SEQUENCE LI STING (1) GENERAL | NFORVATI ON: (i) APPLI CANT: (A) NAME:

Cl BA- CEl GYefésted Bp hBItREHT traidfydat with bothlgkhe C@)subcB¥ecBasg eeshif)e dAQCONRARY:

TEL Era: e ASabg il ot nalcy Gy T R Pl Bor et Tenes
| NC. (B) hsxreksmof the suengprepresells wrnsfesedoyitysiniag sacomuimnt gipamids wiighs (E)
COUNTRY:  Linth fnehe plaiV @ Sridta¥RIdf @R M HAIndACQRHAR cehDBodsaubls; indoi@8fting

additional DNA elements to facilitate high levels of expression of the antibodies of the

invention.

The host cells of the invention are genetically stable, produce and preferably secrete
reshaped human antibodies of the invention of constant specificity and can be activated
from deep-frozen cultures by thawing and recloning.

The transformed host cells are cultured by methods known in the art in a liquid medium
containing assimilable sources of carbon, e.g. carbohydrates such as glucose or lactose,
nitrogen, e.g. amino acids, peptides, proteins or their degradation products such as
peptones, ammonium salts or the like, and inorganic salts, e.g. sulfates, phosphates and/or
carbonates of sodium, potassium, magnesium and calcium. The medium furthermore
contains, for example, growth-promoting substances, such as trace elements, for example
iron, zinc, manganese and the like.

The medium is preferably chosen as to exert a selection pressure and prevent the growth
of cells which have not been transformed or have lost the hybrid vector. Thus, for
example, an antibiotic is added to the medium if the hybrid vector contains an antibiotic
resistance gene as marker. If, for instance, a host cell is used which is auxotrophic in an
essential amino acid whereas the hybrid vector contains a gene coding for an enzyme
which complements the host defect, a minimal medium deficient of said amino acid is

used to culture the transformed cells.

Culturing is effected by processes which are known in the art. The culture conditions, such
as temperature, pH value of the medium and fermentation time, are chosen so that a
maximum titer of the polypeptide or derivative of the invention is obtained. Thus, an E.
coli or yeast strain is preferably cultured under aerobic conditions by submerged culture
with shaking or stirring at a temperature of about 20°C to 40°C, preferably at about 30°C,
and a pH value of 4 to 8, preferably of about pH 7, for about 4 to 30 hours, preferably until
maximum yields of the polypeptide or derivative of the invention are reached.

When the cell density has reached a sufficient value, the culture is interrupted and the



(i1) TITLE OF I NVENTI ON: Reshaped nonocl onal anti bodi es agai nst an

i mmunogl obul in isotype (iii) NUVBER OF SEQUENCES: 49 "~'1 COWUTE 1200
READABLE FORM (A) MEDI UM TYPE: Fl oppy disk (B) COVPUTER: | BM PC cmﬁwpi l;?g
(C) OPERATI NG SYSTEM PC- DOS/ Ms-DOS (D) SOFTWARE: Patentln Rel ease #1.0,
Version #1.25 (EPO 0 9 0C1 2002 -48 | NFORVATION FOR SEQ ID NGO 1: (1)
SEQUENCE CHARACTERI STICS: (A) LENGIH,,, 370 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: double (D) TOPOLOGY? "1 i near (ii) MOLECULE TYPE: DNA
(genomc) (ix) FEATURE: (A) NAVE/ KEY: CDS (B) LOCATION: 1..369 (D) OTHER

| NFORMATI Q. = "he WOV ' - antd (21"
() seooeness Pt BT AL R TR CIRTR RS AR SR, o
GAG CTG AZGALAAGIEDCE, tEpoippeptid® abdarivative ds secrestd oy medransGemedrsil direetl® u Leu
Met Lys brod aﬁuﬁk@médi%mlooaﬂéfvﬁ% el z[féué\ﬁ%e%%e B@Qr&&?@, fRCx AP GC TAC
ACA TTC AGI ATG TAC 96 Ser Va L§/s Il e Ser C}/s Lys “Thr Thr X Q/r Thr Phe
Ser Met twgatment with a detergent such as SDS, NP-40™, Triton™ or deoxycholic acid, lysed

with lysozyme or a similarly acting enzyme, or disrupted by an osmotic shock or

ultra-sound. Break-up of the cells will also be required it the signal sequence directs the

secretion of the desired protein into the cell periplasm. If yeast is used as a host

microorganism, the cell wall may be removed by enzymatic digestion with a glucosidase.

Alternatively or additionally, mechanical forces, such as shearing forces (e.g. French

press, Dyno mill and the like) or shaking with glass beads or aluminium oxide, or

alternating freezing, for example in liquid nitrogen, and thawing, for example at 30°C to

40°C, as well as ultra-sound can be used to break the cells.

The cell supernatant or the solution obtained after centrifugation of the mixture obtained
after breaking the cells, which contains proteins, nucleic acids and other cell constituents,
is enriched in proteins, including the polypeptides of the invention, in a manner which is
known per se. Thus, for example, most of the non-protein constituents are removed by
polyethyleneimine treatment and the proteins including the polypeptides and derivatives
of the invention are isolated e.g. by the methods mentioned above.

The invention also relates to processes for the preparation of transformed host cells
characterized in that suitable recipient host cells as described hereinbefore are transformed
with one or two vectors according to the invention, and the transformed cells are selected.

Transformation of microorganisms is carried out as described in the literature, for example
for S. cerevisiae (A. Hinnen et al., Proc. Natl. Acad. Sci. USA 75: 1929, 1978), and for E.
coli (M. Mandel et al., J. Mol. Biol. 53: 159, 1970).

Accordingly, the transformation procedure of E. coli cells includes, for example, Ca?*
pretreatment of the cells so as to allow DNA uptake, and incubation with the hybrid
vector. The subsequent selection of the transformed cells can be achieved, for example,
by transferring the cells to a selective growth medium which allows separation of the
transformed cells from the parent cells dependent on the nature of the marker sequence of
the vector DNA. Preferably, a growth medium is used which does not allow growth of
cells which do not contain the vector. The transformation of yeast comprises, for
example, steps of enzymatic removal of the yeast cell wall by means of glucosidases,



20 25 30 TGG TTA GAG TGG GTA AAG CAG AGG CCT GGA CAT GGC CTT GAG TGG GIT
144 Tr'P Leu Qu Trp Val Lys An Arg Pro Ay His Ay Leu G lu Tr(9 087 183 40
45 GGA GAG ATT TCA CCT GGA ACT TTT ACT ACT AAC TAC AAT GAG AAA TTC 192 GAY
GQu lle Ser Pro Ay Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe 50 55 60 09
0 CT 2002 -49 ~G GCC AAG GCC ACA TTC ACT GCG GAT ACA TCC TCC AAC ACA GCC
TAC 240 Ala Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr ' 65 70
75 80 ~TG CAA CTC AGC GGC CTG ACA TE€T7T6AG GAC TCT GCC GIC TAC TTC TGT 288
Geu G n Leu Ser Ay Leu Thr Ser A u Asp Ser Ala Val Tyr Phe Cys 85 90 95
GG~ AGA TTC TCC CAT TTT TCC GGT AGI AAC TAC GAC TAC TTT GAC TAC 336 Ala Arg
Phe Ser HeaimeRECISEE objajnegsphexeplasty ilhdhe YegtomRdheapigsenge of pelyathylend o TG GaC

CAG GC A mﬁ CPE N afd e o difebatiinCor Gheldea \ﬁll/bﬂamb@ld{na' thres roﬂ;l@bls e Val
| NFORMATI ON' FOR SE%

Ser Ser
CJ-lARACTEP#%TI E%er(‘@ theprResAAratiop # &S REF &E“wladg a0ME)Y ‘g?\?%:léw r&vﬁ”ﬁ’r&i‘“&& 284 (D)
TOPOLOGYseltdtivaat thd trgnshohlz@lde s dsvdekerijedabevaat the same time.

Transformation of cells of higher eukaryotic origin, such as mammalian cell lines is
preferably achieved by transfection. Transfection is carried out by conventional
techniques, such as calcium phosphate precipitation, microinjection into the cell nucleus,
protoplast fusion, electroporation, i.e. introduction of DNA by a short electrical pulse
which transiently increases the permeability of the cell membrane, or the like.
Transfection may be carried out in the presence of helper compounds, e.g.
diethylaminoethyldextran, dimethyl sulfoxide, glycerol, polyethylene glycol or the like, or
as co-precipitates of vector DNA and calcium phosphate.

After the transfection procedure, transfected cells are identified and selected with the help
of a selection procedure matching the selection marker of the DNA used for transfection.
Selection markers include genes which confer resistance to heavy metals such as copper or
to antibiotics, e.g2. G-418 (geneticin, a neomycin-derivative) or hygromycin, or genes
which complement a genetic lesion of the host cell such as the absence of thymidine
kinase, hypoxanthine phosphoribosyl! transferase, dihydrofolate reductase, or the like. For
example, if the DNA used for transtection comprises a marker for geneticin resistance,
transformed cells are identified and separated from untransformed cells by culture in the
presence of the antibiotic geneticin.

A reshaped human antibody according to the invention or a derivative thereof is useful for
the qualitative and quantitative determination of IgE, especially in body fluids, e.g. in
serum, in vitro and in vivo.

For instance, the reshaped human antibody or a derivative thereof can be used in any of
the known immunoassays which rely on the binding interaction between the antigenic
determinants of IgE and the paratopes of said antibody. Examples of such assays are
radioimmunoassays (RIA), enzyme, immunofluoresence, chemiluminescence,
immunoprecipitation, latex agglutination, or hemagglutination immunoassays.

The reshaped human antibody according to the invention can be used as such or in the
form of radioactively labelled derivative in a radioimmunoassay (RIA). Any of the known



(xi) SEQUENCE DESCRIPTION:. SEQ ID NO:2: ~In Val G@n Leu dn A@n Ser Ay Al a
GQu Leu Met Lys Pro dy Ala 1 5 10 15 Val Lys Ile Ser Cys Lys Thr TBrC C@ﬂ
Tyr Thr Phe Ser Met Tyr 20 25 30 370 Leu Qu Trp Val Lys A n Arg 1Y 334

Hs Ay Leu Qu Trp Val 35 40 45 0SsS ocTzoos -so dy Au lle Ser Pro
Gy Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe -50 55 60 Lys Ala Lys Ala Thr
Phe Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 65 70 75 80 Leu A n Leu Ser Ay
Leu Thr Ser Au Asp Ser Ala Val Tyr -P8e Cys 85 90 95 Ala Arg Phe Ser Hi s
Phe Ser Gy Ser Asn Tyr Asp Tyr Phe Asp Tyr 100 105 ~ 110 Trp Gly An Gly

Thr Ser Leu Thr_ Val Ser 11S 120 (2) | NFORMATI ON FOR SEQ | D_NO: 3:

SEQUENCE r@mmé(‘srmpepstnl?és cap Ap usgEGmexampl b phse éhq1B§geFWE> Rﬁﬁﬁ‘é{dc aC| d

( C) STRA rodéﬂémls? Rm) silSIPRUAGY dolibl8 eand vidh) RVELEGULEech ¥PEdieA
(genom c) Eﬁ KEY: CDS (B) LOCATION: 1..321 (D) OTHER®

I NFCRIVATI( HP’S f’ctf’m“‘“ ﬁ"gjh? ain variable domain of nurine antibody

TES- C21N

An example of such a radioimmunoassay is a sandwich RIA in which a suitable carrier,
for example the plastic surface of a microtitre plate or of a test tube, e.g. of polystyrene,
polypropylene or polyvinylchloride, glass or plastic beads, filter paper, dextran etc.,
cellulose acetate or nitrocellulose sheets, magnetic particles or the like, is coated with an
antibody of the invention by simple adsorption or optionally after activation of the carrier.
Then test solutions containing IgE and finally a reshaped antibody which also reacts with
the antigen and which is radioactively labelled, e.g. with 1291, is added. The amount of IgE
in the test solutions is directly proportional to the amount of bound reshaped antibody and
is determined by measuring the radioactivity bound to the carrier.

A reshaped human antibody according to the invention can be used as such or in the form
of an enzyme-conjugated derivative in an enzyme immunoassay. As described above for
radioimmunoassays, any of the known modifications of an enzyme immunoassay can be
used.

The tests are carried out in an analogous manner to the radioimmunoassays described
above using an enzyme label instead of a radioactive label. The amount of immune
complex formed which corresponds to the amount of IgE present in the test solutions is
determined by adding an enzyme substrate solution. The enzyme substrate reaction results,
for example, in a color change which can be observed by eye or with optical measuring
devices.

A reshaped antibody according to the invention can be used as such or in the form of a
derivative conjugated with chemiluminescent markers in a chemiluminescence assay. As
described above for radioimmunoassays, any of the known modifications of a
chemiluminescence assay can be used.

The tests are carried out in an analogous manner to the radioimmunoassays described
above using a chemiluminescent label instead of a radioactive label. The amount of
immune complex formed which corresponds to the amount of IgE present in the test
solutions is determined by adding a compound triggering luminescence, e.g. H,O, and
NaOH, and measuring the emission of light with optical measuring devices.



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: o0 s ocr 2002 -51 GAC ATC e CTEE
ACT CAG TCT CCA GCC ATC CTG TCT GTG AGT CCA GGA 48 Asp | le Leu LeuOBHiCIG0
Ser Pro Ala Ile Leu Ser Val Ser Pro Ay 1 5 10 15 GAA AGA GIC AGT TTC TCC

TGC AGG GCC AGT CAG AGC ATT GGC ACA AAC 96 G u Arg Val Ser Phe Ser Cys Arg
Ala Ser An Ser Ile Ay Thr Asn 20 25 30 ATA CAC TGG TAT CAG CAA AGA ACA

GAT GGTI' TCT CCA AGG CTT CTC ATA 144 1le His Trp Tyr An G n Arg Thr Asp Ay
Ser Pro Arg Leu Leu Ile 35 40 45 AAGTFAT GCT TCT GAG TCT ATC TCT GGG ATC

CCT TCC AGG TTT AGI GGC 192 Lys Tyr Ala Ser Gu Ser Ile Ser Ay Ile Pro Ser
Arg Phe Ser Ay 50 55 60 AGT GGA TCA GGG ACA GAG TTT ACT CTA AAC ATC AAC
AGT GIG GAG TCT 240 Ser Ay 5er Ay Thr A u Phe Thr Leu Asn Ile Asn Ser Val

51 521 980 25,00 CRPuEAR-ATE Xl WOty S Bt A 10
55 90 55 REHDIY EITRIORCINE s TRt RE LGS O%CTHPE‘PH%%@}?F)G y Gy
Thr Lys keowiSher del forlexsmpRAmkQfofidresddrERMATYsOMIx R o BiE@atibh MRR4: (i) ~
SEQJENCEan 100 y%gtlgli%-;Imcgéen(@atelal‘:ral\iggﬁni%féz, t?errrniaréglu%%lagosn mx aggt%%y-c%g}e%o aci d

or antigen-coated red blood corpuscles, evanescent light assays using an antibody-coated

optical fibre and other direct-acting immunosensors which convert the binding event into

an electrical or optical signal, or the like.

A reshaped human antibody according to the invention or a derivative thereof is also
useful for the determination of IgE-producing cells, preferentially in a plaque forming cell
(PEC) assay.

A plaque forming cell assay according to the invention is based on the principles of a solid
phase immunoassay. Any of the known modifications of a solid phase immunoassay can
be used, for example a radioimmunoassay, an enzyme, immunofluorescence or
chemiluminescence immunoassay, or the like.

An example of such a plaque forming cell assay is a PFC assay based on an enzyme-
linked immunosorbent assay (ELISA). For determination of the total amount of
IgE-producing cells, a suitable carrier as described above for a sandwich RIA is coated
with an antibody of the invention. A suspension of IgE-producing cells which are obtained
from body fluids containing such cells by centrifugation, filtration, or the like, and a
second polyclonal or monoclonal antibody specific for IgE, e.g. an antibody of the
invention recognizing a different epitope of IgE than the first antibody, which is
conjugated with an enzyme, e.g. alkaline phosphatase, are added. The amount of
IgE-producing cells in the test suspensions is directly proportional to the amount of bound
second antibody and is determined by adding an appropriate substrate solution, which
results for example in the development of a colored reaction product, and counting the
colored spots (plaques). For determination of the fraction of IgE-producing cells which
produce IgE directed against a specific allergen, the carrier is first coated with the allergen
or an adsorbable conjugate of the allergen before adding a cell suspension as described
above. The fraction of IgE in the test suspension which is directed against the allergen
binds to the surface-bound allergen and is determined by adding an antibody of the
invention conjugated with an enzyme and an appropriate substrate solution resulting for
example in the development of a coloured reaction product, and counting the colored spots



(D TOPOLOGY: |inear 322 0 g 0C- 2002 -52 (ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION:. SEQ ID NO:4: ,psp Ile Leu Leu Thr dn Ef?
Ala Ile Leu Ser Val Ser Pro Ay 1 5 10 15 du Arg Val Ser Phe Ser%g A@Z
Ala Ser An Ser Ile Ay Thr Asn 20 25 30 ille H's Trp Tyr Gn dn Arg Thr
Asp Ay Ser Pro Arg Leu Leu Ile 35 40 45 Lys Tyr Ala Ser Qu Ser Ile Ser
Gy Ile Pro Ser Arg Phe Ser Ay 50 55 60 Ser Gy Ser Ay Thr A u Phe Thr
Leu Asn Ile Asn Ser Val Gu Ser 65 78075 80 Glu Asp Ile Ala Asp Tyr Tyr Cys
Gn A@n Ser Asp Ser Trp Pro Thr 85 90 95 Thr Phe Ay Gy Ay Thr Lys Leu
AQu lle Lys 100 105 (z) | NFORVATION FOR SEQ I D NO:5: (i) SEQUENCE
CHARACTER!&IHEE)S: (A) LENGTH 424 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: double (D) TOPOLQOGY: linear (ii) MOLECULE TYPE: DNA (genonic)

Furthermore, the invention concerns test kits for the qualitative and quantitative
determination of IgE and/or IgE producing cells comprising monoclonal antibodies and/or
derivatives thereof of the invention and, optionally, other monoclonal or polyclonal
antibodies and/or adjuncts.

Test kits according to the invention for a radicimmunoassay contain, for example, a
suitable carrier, optionally freeze-dried or concentrated solutions of one or more
monoclonal antibodies, solutions of a radioactively labelled monoclonal antibody or of
radioactively labelled IgE, standard solutions of IgE, buffer solutions and, optionally,
detergents for preventing non-specific adsorption and aggregate formation, pipettes,
reaction vessels, calibration curves and the like. One or more of the monoclonal antibodies
of the test kit are monoclonal antibodies of the invention. Test kits for the determination of
IgE-producing cells which produce IgE directed against a specific allergen additionally
contain solutions of the allergen or an adsorbable conjugate of the allergen.

Test kits according to the invention for an enzyme-immunoassay contain, for example, a
suitable carrier, optionally freeze-dried or concentrated solutions of one or more
monoclonal antibodies, optionally freeze-dried or concentrated solutions of an
enzyme-labelled monoclonal antibody, of enzyme-labelled IgE, of a polyclonal anti-IgE
serum and/or of enzyme-labelled monoclonal or polyclonal antibodies that recognize and
bind the anti-IgE antibody, enzyme substrates in solid or dissolved form, standard
solutions of IgE, buffer solutions, detergents, pipettes, reaction vessels, calibration curves,
color scale tables and the like. One or more of thé monoclonal antibodies of the test kit are
monoclonal antibodies of the invention. Test kits for the determination of IgE-producing
cells which produce IgE directed against a specific allergen additionally contain solutions
of the allergen or an adsorbable conjugate of the allergen.

Moreover, the reshaped human antibodies according to the invention and their derivatives
can be used for the qualitative and quantitative determination of surface IgE positive
(SIgE*) B cells by any of the known conventional staining techniques, e.g. by flow

cytometric analysis.

In addition, the monoclonal antibodies of the invention and/or their derivatives are useful
for the treatment and/or prophylaxis of allergy.
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| NFORMATI ON: / product= "light chain variable region C21-L1 ~~ (xi) SEQUENCE
DESCRI PTI ON:  SEQ I D NO: 5: , CTCCGCAAGC TTGCCGCCAC C ATG GAG ACC CCC GCC CAG

CTG
CTG
Leu
CTG
Leu
ATC
Thr

CTG
Tyr

GGC
Thr

CTG
TGG
Pro
AGC
Ser

GGEC
Asn
ATC
Ala
AGC
Asp

TTC CTG 51 Met A u Thr Pro Ala G n Leu Leu Phe Leu -20 -15 CTG CTG
CTG CCC GAC ACC ACC GGEC GAC @TC CTG CTG ACC CAG 99 Leu Leu Leu Trp
Asp Thr Thr Ay Asp Ile Leu” él] Thr Adn -10 -5 1 5 AGC CCC GEC ACC
CTG AGC CCC GEC GAG AGG GCC ACC CTG AGC 147 5er Pro Gy Thr Leu Ser
Pro Gy Gu Arg Ala Thr Leu Ser 10 15 20 TGC AGG GCC AGC CAG AGC

ACC AAC ATC CAC TGG TAC CAG CAG 195 CY¥s Arg Ala Sex G n Ser Ile Ay
Mhe therapentip effpet igpehicyed byslosmrezglaing tedeEdnmmecesianseodys I’k CTG .

é@&ﬂc’ﬁaﬁ%ﬁ% §Fe AR #AT R A i¥odRar RrivhQvéiberes Leu Il e Lys
r Q@ u Ser 40 45 50 FIC AGC GGC ATC CCC AGC AGG TTC AGC GGC AGC

@eRorling tee IDeNti8By Gy Ile Pro Ser Arg Phe Ser Gy Ser Gy Ser Gy
55 60 65 70

. They are capable of neutralizing formed IgE by binding free IgE and inhibiting the
binding of IgE to cells bearing Fc, receptors I or II, in particular mast cells and basophils.

. They recognize and bind IgE expressed on the surface of surface IgE positive B cells
(sIgE* B cells) and are therefore useful in depleting the population of such cells which
form a "memory pool" resulting in IgE production after a second exposure to the allergen.
The possibility of producing reshaped human antibodies of chosen immunoglobulin
(sub)classes allows the activation of cellular mechanisms of the host immune system
resulting in specific killing of the sIgE* B cells. This can also be achieved by conjugates
of the monoclonal antibodies of the invention with cytotoxic drugs which will deliver such
drugs to the target cells.

« Since the reshaped human antibodies of the invention and their derivatives do not
recognize cytophilic IgE on cells bearing Fc, receptors I or II, e.g. mast cells and
basophils, they do not induce mediator release by these cells.

« The monoclonal antibodies and derivatives thereof according to the invention also have a
long lasting therapeutic effect because they have a significant inhibitory effect on the
formation of IgE in the immune response.

In consequence, the reshaped human antibodies of the invention and their derivatives
provide a treatment that, rather than treating symptoms, actually affects the underlying
cause of allergy, for example by removal of IgE antibodies and surface IgE positive B
cells, thus eliminating the potential for an allergic response, and inhibition of IgE
formation. It is especially advantageous that the treatment does not require ongoing
repeated doses, and that the reshaped human antibodies and their derivatives of the
invention can be used for prophylactic treatment by administration prior to detection of
any of the symptoms of allergy.

As they are only weakly immunogenic or non-immunogenic when administered to humans
the reshaped human antibodies and derivatives thereof according to the invention are



0 9 OCT 2002 -54 ,jtC ACC CTG ACC ATC AGC AGG CTG GAG CCC GAG GAC TTC &CC
ATG TAC 339 -ehe Thr Leu Thr Ile Ser Arg Leu Qu Pro Qu Asp Phe Al a Mt
Tyr 75 80 85 TAC TGC CAG CAG AGC GAC AGC TGG CCC ACC ACC TTC GcC & 065007
ACC 387 Tyr Cys G n An Ser Asp Ser Trp Pro Thr Thr Phe Gy @ n Ay Thr 90
95 100 pAG GIG GAG ATC AAA CGTGAGTATT CTAGAAGGAT CC Lys Val du Ile Lys 105
(2) INFORMATION FOR SEQ I'D NO: 6: (i) SEQJENCE CHARACTERI STI CS: (A) LENGTH:
127 amino acids (B) TYPE:. am no aci (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: protein (xi) SEQUENCE DESCRI PTI &\l SEQ ID NO:6: Met GQu Thr Pro Ala
A@n Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro -20 -15 -10 -5 Asp Thr Thr Gy

Asp lle Lgpe cm ubBful @rfin $ﬁfo cﬂi(‘ho@xé’s FHEEade@&lc 1c&t15nslﬂ1d r?ﬂfa'mdDFO Ay GQu
ArgAIaThr % %/ gAIa GnS OZE a% lIPr Asn
e Hs ﬁrﬂefﬁﬁfy e d Pimpn aneica e Ricra A g 3o Bymiporsaism ab s

proteins when administered for therapeutic purposes.

The therapeutic daily dose for mammals is between approximately 0.1 mg and 10 mg per
kg body weight depending on the status of the patient and the mode of application.

The invention also relates to pharmaceutical preparations comprising a reshaped human
antibody and/pr derivatives thereof according to the invention. The pharmaceutical
preparations comprise, for example, the reshaped human antibodies and/or derivatives
thereof in a therapeutically effective amount together or in admixture with inorganic or
organic, solid or liquid pharmaceutical carriers.

Preferred are pharmaceutical preparations for parenteral application and inhalation.
Preparations for intramuscular, subcutaneous or intravenous application or for inhalation
are e.g. isotonic aqueous solutions or suspensions, optionally prepared shortly before use
from lyophilized or concentrated preparations. The pharmaceutical preparations may be
sterilized and contain adjuvants e.g. for conserving, stabilizing, wetting, emulsifying or
solubilizing the ingredients, salts for the regulation of the osmotic pressure, buffer and/or
compounds regulating the viscosity, e.g. sodium carboxycellulose, dextran, polyvinyl-
pyrrolidone or gelatine. They are prepared by methods known in the art, e.g. by
conventional mixing, dissolving or lyophilizing, and contain from approximately 0.01 %
‘0 approximately 50 % of active ingredients. The preparations for injections are processed,
filled into ampoules, vials or disposable injection devices, and sealed under aseptic
conditions according to methods known in the art.

The pharmaceutical preparations of the invention may be used for the prophylaxis and
treatment of allergic reactions in humans, in particular those typical of immediate type
1ypersensitivity as associated e.g. with allergic asthma, allergic rhinitis and atopic

gxcema.

Brief description of the drawings:

Fig, 1: HCMV- mammalian expression vectors used to produce C21-L1 fused to the
human x light chain constant domain and C21-H] fused to the human Y1 heavy chain
constant domain.



09 0CT 2002 -ss Arg Leu Leu Ile Lys Tyr Ala Ser Gu Ser Ile Ser Cﬂi Ile
Pro Ser 45 50 55 60 prg Phe Ser Gy Ser Ay Ser @y Thr Asp Phe Thr 0&0CTHH02
Ile Ser 65 70 75 Arg Leu Gu Pro G u Asp Phe Ala Met Tyr Tyr Cys @ n dn
Ser Asp 80 85 90 Ser Trp Pro Thr Thr Phe Ay G n Ay Thr Lys Val Qu lle
Lys 95 100 105 (2) | NFORMATI ON FOR SEQ ID NO: 7: (i) SEQUENCE

CHARACTERI STICS: (A) LENGITH. 424 base pairs (B) TYPE: nucleic acid (C
STRANDEDNESS: doubl e (D) TOPOLOGY: I_i%%ir (ii) MOLECULE TYPE: DNA (genonic)
(i x) FEATURE: (A) NAVE/ KEY; CDS (B) LOCATION: 22..402 (ix) FEATURE: (A)
NAVE/ KEY; mat _peptide (B) LOCATION, 82..402 (D) OTHER | NFORVATI ON:

[ product= ~~light chain variable region C21-L2" (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NoThZ'inven%or? p%uﬁl?lgzconcems the reshaped human antibodies, the recombinant

DNAs, the transformed host cells, and the method for the preparation thereof as described
in the Examples. The following examples illustrate the invention but do not limit it to any

extent.

Abbreviations: V| = light chain variable region; Vy = heavy chain variable region; CDR =
complementarity determining region; FR = framework region; HCMV = Human
Cytomegalovirus

Materials

Human IgGs with x light chains, purified from human plasma, are all purchased from
Sigma, Buchs, Switzerland (IgG1: I-3889, IgG2: I-4139, IgG3: I-4389 and IgG4: I-4639).
Human IgM (Cat.No. PHP003) and human IgD (Cat.No. PHP0OS) from human myeloma
serum are obtained from Serotec. IgAs from human plasma (IgAl: 400105; IgA2:
400108) are from Calbiochem, Liufelfingen, Switzerland.

Example 1: Molecular modelling of mAb C21 V| and Vy

A molecular model of the V| (SEQ. ID NO. 1) and Vi (SI;“.Q. ID NO. 3) regions of mouse
monoclonal antibody C21, which recognizes human IgE, is built, for Vi, on the solved
structure of the highly homologous mouse anti-lysozyme antibody HyHEL-10 (Padlan,
E.A,, Silverton, E.W., Sheriff, S., Cohen, G.H., Smith-Gill and Davies, D.R., 1989, Proc.
Natl. Acad. Sci., USA, 86:5938; referred to as sequence 3 HFM in the Brookhaven
Database, Bernstein et al., J. Mol. Biol 112, 535-542 (1977)) and, for Vy, on the structure
of the mouse anti-lysozyme antibody HyHEL-5 (Sheriff, S., Silverton, E.W., Padlan, E.A.,
Cohen, G.H., Smith-Gill, S.J., Binzel, B.C. and Davies, D.R.,1987, Proc. Natl. Acad. Sci.,
USA, 84:8075; referred to as sequence 2 HFL in the Brookhaven Database, supra). The
light and heavy chain variable regions of mAb C21 and HyHEL-10 or HyHEL-5 have
91% and 90% amino acid identity, respectively. The model is built on a Silicon Graphics
IRIS 4D workstation running under the UNIX operating system and using the molecular
modelling package QUANTA (Polygen Corp., USA). Identical residues in the framework
are retained; non-identical residues are substituted using the maximal overlap procedure
(Snow, M.E. and Amzel, L.M., 1986, Proteins 1:267) incorporated into QUANTA's
protein modelling facility.




- 56 ~2CCGCAAGC TTGCCGCCAC C ATG GAG ACC CCC GCC CAG CTG CTIG TTC CTG 51
-Met Qu Thr Pro Ala A n Leu Leu Phe Leu -20 -15 CTG CTG CTG TGG @0¢CTan
GAC ACC ACC GGC GAC ATC CTG CTG ACC CAG 99 Leu Leu Leu Trp Leu Pro Asp Thr
Thr Gy Asp Ile Leu Leu Thr Gn -10 -5 1 5 AGC CCC GEC ACC CTG AGC CTG AGC
CCC GGC GAG AGG GCC ACC CTG AGC 147 Ser Pro Gy Thr Leu Ser Leu Ser Pro Ay
Au Arg Ala Thr Leu Sex 10 15 20 TGC AGG GCC AGC CAG AGC ATC GGC ACC AAC
ATC CAC TGG TAC CAG CAG 195 Cys Arg-Ma Ser An Ser Ile Ay Thr Asn Ile H's
Trp Tyr An dn 25 30 35 AAG CCC GEC CAG GCC CCC AGG CTG CTG ATC AAG TAC
GCC AGC GAG AGC 243 Lys Pro Gy G n Ala Pro Arg Leu Leu Ile Lys Tyr Ala Ser
Gdu Ser 4fe4smBBNRTRINGEIEEGNNEC GO CABLAGD. f%@;RAG@)@e@ GRR3 () Adie GaC

ACC GAC e«h@ﬁaﬁcﬁwﬂﬂ&%nﬁ’rc%w%@zzro@tfm $@«ﬁoﬁr&5n§%6u§(¥2§@r¥ub@d Thr Asp
55 60 65 IT @&G TTC ATG TAC
339 phe Thirespeld W“PP‘Sa@QFm%P%“‘ﬂé‘Gd@edlqﬂﬁU %63 Met Tyr 75 80
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342:877). The main cham torsion angles of these Ioops are kept as in the original antibody
structures (HyHEL-10 for L1-L3 and HyHEL-5 for H1-H2). There are no canonical
structures for the CDR3 (H3) of the Vi regions, it is therefore modelled differently. Thirty
candidate loops are extracted trom 91 high resolution protein structures using a published
algorithm (Jones, T.A. and Thirup, S., 1986, EMBO J., 5:819-822) as implemented in
QUANTA, and the best version selected by eye. The loops are anchored on three
framework residues on either side of the H3 CDR. Thus, H3 of the: Vi region is modelled
on Bence-Jones protein RHE (Furey, W., Wang, B.C., Yoo, C.S. and San, M., 1983, J.
Mol. Biol., 167:661-692) in the region of residues 87-106, which corresponds roughly to

CDR3 (L3).

The model is subjected to steepest descents and conjugate gradients energy minimization
using the CHARM potential (Brooks, B.R., Bruccoleri, R.E., Olafson, B.D., States, D.J.,
Swaminathan, S. and Karplus, M., 1983, J. Comp. Chem,. 4:187) as implemented in
QUANTA in order to relieve unfavourable atomic ‘contacts and to optimize Van der Waals
and electrostatic interactions.

Example 2: Design of reshaped human C21 V, and Vi, regions

The design of reshaped human C21 V| and Vy regions is based primarily on the
consensus sequences of human V and Vi regions (versions C21-L1, C21-L2, C21-L3,
C21-H1 and C21-H3) as found in the KABAT database (Kabat, E.A., Wu, T.T.,
Reid-Miller, M., Perry, H.M. and Gottesman, K.S., 1987, Sequences of Proteins of
Immunological Interest, 4th Edition, U.S. Department of Health and Human Services, U.S.
Government Printing Office). In addition, two more reshaped human C21 Vi regions
(C21-Hayl and C21-Hay3) are based on the framework regions (FRs) of an individual
human antibody.

For the design of consensus-based reshaped human C21 variable regions, the amino acid
sequences of the V; and V regions from mouse C21 antibody are compared with the
consensus sequences for V; and Vg regions of human antibodies from the KABAT
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acid sequence identity), respectively. These human consensus sequences are used to
design the reshaped human C21 light and heavy chain variable regions C21-L0 and
C21-HO containing murine C21 CDRs and the human FRs of the respective consensus
sequence. The molecular models of the mouse C21 variable regions (Example 1) are used
to identify framework residues that are potentially important to achieve good antigen
binding and which might be criticat for V/Vy packing. As a result of this graphical
analysis, some of the noted human consensus amino acids within the FRs are exchanged
for their corresponding mouse C21 residues. These changes are only considered within the
human framework region if they do not fall into one of the following categories:

[1] The human consensus sequence (human subgroup 1; HSG1) reveals no dominant
amino acid preference at this position, but the amino acid as found in the original mouse
C21 sequence is present in at least one individual sequence of the respective human
immunoglobulin variable region subgroup. For example, HSG 1 is described as having no
consensus sequence at amino acid residue 19 (Kabat et al., supra) although several human
antibodies have a Lys residue at this position. Since Lys also appears in the C21 sequence
itis retained in the reshaped monoclonal antibody.

[2] The amino acid at the framework position is part of a postulated canonical structure,
important in determining the structure of the CDRs or hypervariable loops, and is thus
expected to be indispensible for maintaining the shape and integrity of the antigen binding
site (Chothia, C. and Lesk, A.M., 1987, J. Mol. Biol., 196:901; Chothia, C. et al., 1989,
supra).

According to these rules, four and six amino acids within the reshaped human light and
heavy chain variable regions C21-L0 and C21-HO are exchanged when compared with the
human consensus sequences, resulting in versions C21-L1’ and C21-H1. The positions of
the exchanged amino acids are 1, 3, 49 and 60 in C21-L1’ and its below-identified
Modified version C21-L1 (SEQ ID NO. 5). In C21-H1 (SEQ. ID NO. 11) the positions of
the exchanged amino acids are 38, 40, 67, 68, 70 and 87. An exception to the
above-mentioned rules is position 76 of the reshaped human C21 Vy region, where we
choose the most frequent human amino acid for this position (Thr) as found in the human

VH Consensus sequence.



(C) STRANDEDNESS: double (D) TOPOLOGY: linear (ii) MOLECULE TYPIE: M{)ﬂl
(genom c) (ix) FEATURE: (A) NAVE/ KEY: CDS (B) LOCATION:. 22..402 (9

FEATURE (A) NAVE/ KEY: mat ~eptide (B) LOCATION:. 82..402 (D) OTHER

| NFORVATI ON: / product= "light chain variable region C21-L3" (xi) SEQUENCE .
DESCRI PTI ON: SEQ I D NO: 9: CTCCGCAAGC TTGCCGCCAC C ATG GAG ACC CCC GCC CAG
CTG CTG TTC CTG 51 Met Glu Thr Pro Ala G n Leu Leu Phe Leu -20 -15 CTG CTIG
CTG TGG CTG CCC GAC ACC ACC GCC GAG-ABG GIG CTG ACC CAG 99 Leu Leu Leu Trp
Leu Pro Asp Thr Thr Ay Qu Ile Val Leu Thr An -10 -5 1 5 AGC CCC GGC ACC
CTG AGC CTG AGC CCC GEC GAG AGG GCC ACC CTG AGC 147 Ser Pro Ay Thr Leu Ser
Leu Ser Pro Ay Gu Arg Ala Thr Leu Ser 10 15 20 U9 Ot 2002 -59 2GC AGG

CC AGC gﬁ)ﬁh@tq%v/w&s@ﬁgoﬁ a'ﬁﬂ\@l daidif\he T WG alibkatioAs{ cbRfparedysitfr g Al a -
Ser C21- IL{ gndGC¥1 -H]l respectwe?y) s Trp Tyr @Gn d@n 2530 35
¢21-L2 (SEQ ID NO. 7): aspartic acid (instead of serine) at position 60;
C21-L3 (SEQ ID NO. 9): glutamic acid (instead of aspartic acid) at position 1; valine
(instead of leucine) at position 3;
C21-H3 (SEQ ID NO. 13): arginine (instead of lysine) at position 38; alanine (instead of
arginine) at position 40; arginine (instead of lysine) at position 67; arginine (instead of
threonine) at position 87.

A database search using C21-L1’ and C21-H1 reveals that reshaped human C21 V
version C21-L1’ is most similar (91% sequence identity) to human x light chain variable
region HUMIG KAF (EMBL database, Heidelberg, Germany; Newkirk, M.M., Gram, H.,
Heinrich, G.F., Qestberg, L., Capra, J.D. and Isserman, R.L., 1988, J. Clin. Invest.,
81:1511-1518) and that reshaped human C21 Vg version C21-HI is most similar (78%
sequence identity) to human heavy chain variable region HUMIG HAY (EMBL database,
supra; Dersimonian, H., Schwartz, R.S., Barrett, K.J. and Stollar, B.D., 1987, J. Imnmunol.,,
139:2496-2501). These sequences are referred to below as KAF and HAY, respectively.
The FRs of KAF and the human x V| subgroup III consensus sequence differ only at
positions 49 and 85. At position 49 the corresponding mouse C21 amino acid (lysine) is
retained, due to its putative antigen binding, whereas at position 85 the human V III
consensus amino acid valine is changed to methionine, as found in KAF. Thus, the
modified version of C21-L1’, designated C21-L1 (SEQ. ID. NO. 5), is based on the
individual human light chain variable region KAF (Newkirk, M.M. et al., 1988, supra). It
differs from the first version C21-L1’ in that there is a methionine instead of a valine at
position 85. The reshaped versions C21-L2 (SEQ ID NO. 7) and C21-L3 (SEQ ID NO. 9)
also have a methionine at position 85.

In contrast, the FRs of human heavy chain variable region HAY and the human Vy
subgroup I consensus sequence differ at several positions. In order to construct reshaped
human C21 Vy regions that show a high degree of similarity to this individual human
antibody, two more versions of reshaped human C21 Vi regions are designed based on the
FRs from the heavy chain variable region of human heavy chain variable region HAY.
The construction of the HAY-based reshaped human C21 Vi versions necessitate five
changes in FR2 and FR3 of reshaped human C21 versions C21-H1 and C21-H3 at
positions 43, 44, 48, 76 and 77, respectively. These HAY-based versions are called



AAG CCC GGC CAG GCC CCC AGG CTG CTG ATC AAG TAC GCC AGC GAG AGHQRgE! 1¥s Pro
Gy An Ala Pro Arg Leu Leu Ile Lys Tyr Ala Ser Qu Ser 40 45 50 ATC AGC
GGC ATC CCC AGC AGG TTC AGC GCC AGC GGC AGC GGC ACC GAC 291 Ile ser Ay Ile
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ACC ATC AGC AGG CTG GAG CCC GAG GAC TTC GCC ATG TAC 339 Phe Thr Leu Thr Ile
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NO 10: SIEQJJESIEQ I@—WQA@‘ERIMIGBWI HEQ.HNGYQ: 1127espedtvelyadivgs (B) TYPE:
am no aC| r

aEouenee @%@ﬂl@ﬁ%@@!buwe@ﬁﬁ{ Kitd o iV E e fMBES WRIsahBiollp fdndeitiul
Ala Gn L@quenwtpﬁ@uewﬁ_w Tere E@amwﬁmébe moase Qél Vigregipg, aml are not

recarded as changes, because they are canonical residues that define the structure of the
CDRs (Chothia, C. et al., 1989, supra).

Example 3: Design and Construction of Humanized Antibody Genes

For the design of humanized antibody gene cassettes, additional sequences necessary for
efficient expression and cloning are added at the 5°- and 3’-ends of the resulting coding
regions. Eukaryotic leader sequences for efficient expression of reshaped human C21
antibodies are added in frame to the designed humanized variable regions. The leader
sequence for the reshaped human C21 V| region is derived from the leader sequence
found in the x light chain of human antibody KAF (Newkirk, M.M. et al., 1988, supra)
from which the variable region is used for reshaping of the C21 V| region. The leader
sequence for the reshaped human C21 Vy region is derived from the leader sequence
found in the heavy chain of human antibody HG3 CL (Rechavi, G., Ram, D., Glazer, L.,
Zakut, R. and Givol, D., 1983, Proc. Natl. Acad. Sci., USA, 80:855-859), a member of
human Vi subgroup I (Kabat, E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and
Gottesman, K.S., 1987, Sequences of Proteins of Immunological Interest, 4th Edition, U.S.
Department of Health and Human Services, U.S. Government Printing Office). The
resulting protein sequences for reshaped human C21 V/Vy; regions are then
back-translated into DNA sequences using the Codon Usage Table for mouse sequences,
as found in the Sequence Analysis Software Package of the Genetics Computer Group,
University of Wisconsin, USA. To the designed DNA fragments are also added eukaryotic
translation signals at the 5'-end (Kozak, M., 1987, J. Mol. Biol., 196: 947-950), donor
splice sites at the 3’-end (Breathnach, R., Benoist, C., O’Hare, K., Gannon, F. and
Chambon, P., 1978, Proc. Natl. Acad. Sci,. USA, 75:4853-4857) and Hind III (5’-ends)
and Bam HI and Xba I (3’-ends) DNA restriction sites for convenient subcloning into the
designated mammalian expression vectors.

The designed humanized antibody gene cassettes, encoding the reshaped human C21 V
and Vy regions C21-L1 and C21-HI are then constructed by gene synthesis using
Synthetic DNA polynucleotides. The entire DNA fragments are subdivided into six regions
Overlapping with each other by 20 nucleotides. For each reshaped human C21 variable
fegion gene cassette, six 5’-phosphorylated and PAGE-purified polynucleotides



Asp Thr Thr Gly Gu Ile Val Leu Thr G n Ser Pro Ay Thr Leu Ser 1 5 10 Leu

Ser Pro Ay Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser A n Ser 15 20 25 (88 0CT 2002
Gy Thr Asn Ile Hs Trp Tyr An Adn Lys Pro Gy @dn Ala Pro 30 35 40 Arg

Leu Leu Ile Lys Tyr Ala Ser Qu Ser Ile Ser Ay Ile Pro Ser 45 50 55 60 Arg
Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser 65 70 75 Arg

Leu Qu Pro Qu Asp Phe Ala Met Tyr Tyr Cys G n An Ser Asp 80 85 90 Ser
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C21-HD (SEQ ID NO: 28), C21-HE (SEQ ID NO: 29) to HF (SEQ. ID NOs. 30) are
purchased from Genosys Biotechnologies, Houston, Texas, USA. They are then assembled
in a polymerase chain reaction (PCR)-based gene synthesis, 5 pmol of each polynucleotide
(ie. LA to LF) are first annealed and extended in a 100 pl reaction containing 10 mM
Tris-HCl pH 8.3, 1.5 mM MgCl,, 50 mM KCl, 10 mM B-mercaptoethanol, 0.05% (w/v)
Tween-20, 0.05% NP-40 (Merck, Zirich), 200 utM dNTPs (N=G, A, TorC)and 5 U
VentTM DNA polymerase (New England Biolabs). Temperature steps are 95°C/1 min,
50°C/2 min and 72°C/4 min using a Techne PHC-2 temperature cycler. After this first
cycle, 50 pmol of oligonucleotide primers C21-5" (SEQ ID NO. 31) and C21-L3’ (SEQ ID
NO. 33) or C21-H3’ (SEQ ID NO. 32) hybridizing at the 5'- and 3’-ends of the desired,
full-length DNA fragment are added and the full-length DNA fragment amplified in a
PCR reaction of about 20 cycles using the tollowing cycling parameters: 95°C/1 min,
60°C/2 min and 72°C/2 min. The PCR mixture is then extracted once with one volume of
chloroform and the DNA precipitated by adding 1/10 vol of 8 M LiCl and 3 vol of ethanol.
The precipitated DNA is redissolved in H,O and digested with Hind III and Bam HI
restriction endonucleases under conditions suggested by the supplier (Boehringer,
Mannheim, Germany). DNA fragments of the expected sizes (C21-L1 =416 bp and
C21HI =459 bp) are electrophoretically purified in 1% agarose/TBE and excised from the
gel. Gel pieces are cut into smaller fragments, frozen in liquid nitrogen for 5 min, and then
eluted through glasswool by centrifugation in a microcentrifuge (30 min, 136000 x g).
After phenol-chloroform extraction and LiCl/ethanol precipitation at room temperature,
the purified Hind III-Bam HI restriction fragments are subcloned into pBluescript KS II
M13+ (Stratagene) and transfected into competent E. coli cells (HB101 strain from
GIBCO-BRL). Multiple plasmid clones of either KS+C21/L1 or KS+C21/H1 containing
DNA inserts of correct size are sequenced using Sequenase (USB). Point mutations
and/or deletions within the DNA sequence are corrected by exchanging DNA restriction
enzyme fragments between different clones and/or oligonucleotide directed PCR
mutagenesis according to a published procedure (Kammann, M., Laufs, J., Schell J. and
Gronenborn B., 1989, Nucl. Acids Res., 17:5404). Hind I1I-Bam HI fragments exhibiting
correct DNA sequences are then subcloned into the light or heavy chain expression
vectors to create the plasmids HCMV-x-C21/L1 and HCMV-y1-C21/H]1 (depicted in
Fig. 1) wherein the Hind III-BamHI fragment coding for the reshaped human light or
heavy chain variable region is joined to a DNA coding for human x and 1 constant



(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 11: CTCCGCAAGC TTGCCGCCAC C ATG GAC
TGG ACC TGG AGG GIG TTC TGC CTG 51 Met Asp Trp Thr Trp Arg Val Phe 072002
-19 -15 -10 CTG GCC GIG GCC CCC GEC GCC CAC ACGC CAG GIG CAG CTIG GIG GAGC
99 Leu Ala Val Ala Pro Ay Ala Hs Ser dn Val Gn Leu Val Gdn Ser -515
GCC GCC GAG GIG AAG AAG CCC GGC GCC AGC GIG AAG GIG AGC TGC AAG 147 Ay Ala
Gu Val Lys Lys Pro Ay Ala Ser Val s Val Ser Cys Lys 10 15 20 GCC AGC
GGC TAC ACC TTC AGC ATG TAC TGG CTG GAG TGG GIG AAG CAG 195 Ala Ser Gy Tyr
Thr Phe Ser Met Tyr Trp Leu Qu Trp Val Lys @ n 25 30 35 AGG CCC GGC CAC

GEC CTG GAG T Ay Leu
Qu Trp V&N eséeg“’%@} P'@F‘B déci?“‘% %18 qg%?ég‘@r% rﬁ{:@ gc%‘%%emc AAC
GAG AAG THEMM@l@@@rAAGa&:@eAHCMT@rmeQQQd PieainThi¢illithseleagaplersaneAsn A u Lys
Phe Lys tjeggroﬁl,,ﬁe{q]r 158€ b)) 60 65 70 0o s o c r zoo2 -62 GCC GAC ACC

AGC ACC CC GCC TAC ATG GAG CTG AGC AGC CTG ACC 339 Ala Asp Thr Ser Thr
Asn Thr Al a Tyr Met Qu Leu Ser Ser Leu Thr 75 80 85 AGC GAG GAC ACC GCC

GIG TAC Tshadel hishien AGE V| Tie oidGyeedibnsTA S AG@n&&ZlSei arfPigendsed Byr Ala Val Tyr

Tyr Os Alh(gomgc eon%e duecte!d# nisuuﬁna%esm n128<1n0 use o recombmat1on events which occur
during PCR reactions (Mullis, K., Faloona, F., Scharf, S., Saiki, R., Horn, G. and Ehrlich,
H., 1986, Cold Spring Harbour Symp., 51:263 and Yolov, A.A. and Shabarova, Z.A.,
1990, Nucl. Acids Res., 18:3983). Oligonucleotide primers C21-5’(SEQ ID NO. 31),
L/D60SL (SEQ ID NO. 35), L/D60S-SL (SEQ ID NO. 36) (for C21-L2), RSP (SEQ ID
NO. 34), VE1D-V3L (SEQ ID NO. 37), L/E1D-V3L-SL (SEQ ID NO. 38), (for C21L3)
and C21-L3’ (SEQ ID NO. 33) (for C21-L2 and -L3) are synthesized in order to generate
by PCR amplification two DNA fragments, for each of the two light chain V-region
versions. Except for the terminal oligonucleotide primers (C21-5’, RSP and C21-L3’)
oligonucleotides incorporate sequences needed for the desired codon changes. Except for
primer pair RSP and L/E1D-V3L, about 50 pmol each of the appropriate primer pair is
combined with ca. 10 ng of a Xho I-Not I fragment from KS+C21/L1, 3 units of VentTM
DNA polymerase and 25 PCR amplification cycles are used (60°C/25 s, 72°C/40 s and
93°C/25 s). For primer pair RSP and L/E1D-V3L, ca. 150 ng of KS+C21/L1 plasmid
DNA is used as a template and the desired DNA fragment PCR amplified using 35 cycles
(40°C/30 s, 72°C/1 min and 93°C/30 s). The products of these reactions, purified by
agarose gel electrophoresis, are first combined, and ca. 5-30 ng of each DNA fragment
extended with 5 units of VentTM DNA polymerase (35°C/1 min, 50°C/2min and 72°C/4
min). Terminal oligonucleotide primers C21-5" and C21-L3’ are then added and the
combined full-length DNA fragment PCR amplified using 25 cycles (95°C/1 min, 50°C/2
min and 72°C/2 min). The PCR amplified DNAs for C21-L2 and C21-L3 are then
Subcloned into pBluescript KS II M 13+ (Stratagene) after digestion using DNA restriction
¢€ndonucleases Hind 11T and BamH]I, and sequenced. Correct sequences are then transterred
into the HCMV-y1-expression vector as described above.

Reshaped human C21 Vy region versions C21-H3, C21-Hay! and C21-Hay3 are
8enerated in a similar manner as described for C21-L1 and C21-L2. To obtain these C21
Vi region versions, oligonucleotide primers C21-5', H/R38K-A40R-L (SEQ ID NO. 39),
H/R38K-A40R-SL ((SEQ ID NO. 40), H/R67K-L (SEQ ID NO. 41), H/R67K-SL (SEQ
ID NO. 42), H/R87T-L (SEQ ID NO. 43), H/R87T-S (SEQ ID NO. 44), HayFR2 (SEQ ID
NOQ. 45), HayFR2-S (SEQ ID NO. 47), HayFR3 (SEQ ID NO. 48), HayFR3S (SEQ ID



GEC AGC AAC TAC GAC TAC TTC GAC TAC TGG GGC CAG GEC ACC CTG GTIG 435 Gy Ser
Asn Tyr Asp Tyr Phe Asp Tyr Trp Ay G n @y Thr Leu Val 105 110T0115 ACC GIG
AGC TCA GGTGAGITCT AGAAGGGATC C Thr Val Ser Ser 120 (2) | NFORVA QJQWE(Z%ZSEQ
I D NO: 12: (i) SEQUENCE CHARACTERI STICS: (A) LENGITH. 142 ami no acids (B)
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SEQUENCE DESCRI PTION: SEQ I D NO: 12: Met Asp Trp Thr Trp Arg Val Phe Cys Leu
Leu Ala Val Ala Pro Ay -19 -1S -1040S 468 Ala His Ser G@n Val dn Leu Val
G@n Ser Ay Ala Qu Val Lys Lys 1 S 10 0 90C- 2002 -63 Pro Ay Ala Ser
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Ala Lys GLHEY ofCo 1 T8 (fBheaTIHayBhhs ARIA ditfples) dolbi8Rubfue@DNAYS Phe Lys
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versions. Corresponding, agarose gel-purified fragments are then assembled by PCR
recombination to yield the full-length DNA-fragments, as described above. Afler digestion
with DNA restriction endonucleases Hind III and Bam HI, followed by cloning into
pBluescript KS II M13+ (Stratagene) as described above, plasmid clones are checked for

the correct sequence before being cloned into the HCMV-yl-expression vector.

Example 4: Transient Expression of recombinant plasmids in COS cells

COS cells are electroporated using 10 pg of the HCMYV expression vectors bearing the
genes coding for the reshaped human C21 heavy and light chains. 10 pg of H- and L-chain
expression plasmids are added to 0.8 ml of a 1 x 107 cells/ml suspension of COS cells in
PBS/o (PBS lacking Ca2+ and Mg2+ supplied by GIBCO-BRL, Basel, Switzerland;

cat.no. 041-04190M). A Bio-Rad Gene Pulser is then used to deliver to the suspended

cells a pulse of 1900 V at a capacitance of 25 pF. The cells are allowed to recover for 10

min before plating into 10 ml DMEM containing 5% v/v gammaglobulin-free and
heat-inactivated fetal calf serum (GIBCO-BRL, Basel, Switzerland; cat. no. 063-06510H).
After 72 h incubation, the medium is collected, centrifuged to remove cells and cellular
debris. The COS cell supernatant is then filtered through a 0.45 pm membrane and
fnalysed for the presence of assembled antibody of human y1/« isotype by ELISA. The
humanized antibodies are further purified by protein A affinity chromatography.

Example 5: ELISA assay for human IeG/x production
96-well microtiter plates (Nunc MaxiSorb, cat. No. 439454) are coated overnight with
501l of a 1:1000 dilution of goat anti-human IgG (Fc specific; Dianova, # 109-005-098)
in PBS/0, pH 7.2. After this and all subsequent steps, plates are washed 3x with 200 pl
PBST (PBS/o pH 7.2 containing 0.05% Tween-20). Free binding sites are blocked for 1 h
N37°C with 100 pl RIA-buffer (1% bovine serum albumin in PBST). 50 ul of samples,
"nd dilutions thereof in RIA-buffer, are added and the mixtures incubated for 1 h at 37°.
,Highly purified recombinant human antibody F5-444 (human y1/x isotype, European
Patent Application No. 498767) serves as a standard. 50 pl of a 1:1000 dilution of
lrﬁnit)H)urified goat anti-human «x-light chain antiserum conjugated with horseradish
Rroxidase (Sigma, Buchs, Switzerland; cat. no. A-7164) in RIA-buffer is then applied and
i“‘CUbated for 1 h at 37°C. 100 pl of ABTS (2,2’-Azino-bis(3-ethylbenz-
Y20line-6-sulfonic acid)) substrate solution (BioRad, Glattbrugg, Switzerland;




Tyr Tyr Cys Ala Arg Phe Ser H's Phe Ser Gy Ser Asn Tyr Asp Tyr 95 100 105
Phe Asp Tyr Trp Ay @ n @y Thr Leu Val Thr Val Ser Ser 110 115 120 (2)
| NFORVATI ON FOR SEQ I D NO: 13: (i) SEQUENCE CHARACTERI STICS: (A %@Eﬁ 468
base pairs (B) TYPE nucleic acid (C) STRANDEDNESS: double (D) T NO02
linear (ii) MOLECULE TYPE: DNA (genomc) (ix) FEATURE: (A) NAVE KEY: CDS
(B) LOCATION: 22..447 09 0CI ~OZ -64 (ix) FEATURE: (A NAVE KEY:
mat _peptide (B) LOCATION: 79..447 (DBY4IGTHER | NFORVATI ON: / product = "heavy
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CAC AGC : ; Ala H s Ser
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absorption at 415 nm is used for quantitation of bound and fully assembled human

antibody.

Example 6: Protein A Purification of Humanized Antibodies from COS Cell Supernatants
Transiently-expressed humanized antibodies are purified by affinity chromatography on a
1ml Prosep A column (Bioprocessing Ltd, Durham, England) packed into a HR 5/5 FPLC
column (Pharmacia, Uppsala, Sweden). The column is run at constant flow rate cf
2ml/min on an FPLC system (Pharmacia, Uppsala, Sweden) and protein eluting from the
column is detected in a flow cell by u.v.-absorbance at 280nm. The column is prepared by
washing with 10 column volumes of PBS/o0 pH 8.0 (20 mM NaPhosphate, 150 mM NaCl),
pre-elution with 10 column volumes of 100 mM sodium citrate buffer pH 3.0 and
re-equilibration with 10 column volumes of PBS/o pH 8.0. COS cell supernatants
(20-50m1l), clarified by filtration through a 0.45 um membrane, are loaded directly on to
the column with a peristaltic pump. The column is then washed with PBS/o pH 8.0 until
the u.v.-absorbance returns to baseline. Bovine IgG is then eluted by washing with 100
mM sodium-citrate buffer pH 5.0 until the baseline returns to zero. Finally humanized
antibodies are eluted using 100 mM sodium citrate buffer pH 3.0 and the eluates
immediately adjusted to pH 7.0 by addition of 1M Trizma-Base (Sigma, Buchs,
Switzerland). The purity of the humanized antibodies is analysed by SDS-Polyacrylamide
gel electrophoresis using Coomassie blue staining (Laemmli, U.K., 1970, Nature,
227:680-685). For biosensor analysis the neutralized Protein A eluates are concentrated in
a Centricon-10 microconcentrator (Amicon) and the buffer changed to PBS/o pH 7.2.
Depending on the purity of the antibody preparation, the protein concentration is
quantified either by u.v.-absorption at 280 nm or by human y/x ELISA using a known,
purified recombinant chimeric antibody F5-444 of matched isotype as a standard.

Example 7: Analysis of the Avidity and Specificity of mouse and reshaped human C21
antibodies by Biospecific Interaction Analysis (BIA)

The avidity and specificity of the different combinations of reshaped human C21 variable
light and heavy chains are analyzed using real-time biospecific interaction analysis
(Jonsson, U., Figerstam, L., Ivarsson, B., Johnsson, B., Karlsson, R., Lundh, K., Lofas,
8., Persson, B., Roos, H., Ronnberg, L., Sjdlander, S., Stenberg, E., Stahlberg, R.,
Urbaniczky, C., Ostlin, H. and Malmgqvist, M., 1991, BioTechniques, 11:620-627). All




GGC GCC GAG GTG AAG AAG CCC GGC GCC AGC GTG AAG GTG AGC TGC AAQG4TTAN! Al a
GQu Vval Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys Lys 10 15 20 GCC AGC
GGC TAC ACC TTC AGC ATG TAC TGG CTG GAG TGG GIG AGG CAG 195 Ala Ser Gy Tyr
Thr Phe Ser Met Tyr Trp Leu Qu Trp Val Arg G n 25 30 35 GCC CCC GGEC CAC
GGEC CTG GAG TGG GIG GGC GAG ATC AGC CCC GGC ACC 243 Ala Pro Ay Hs Ay Leu
Glu Trp Val Ay Qu Ile Ser Pro Ay Thr 40 45 50 55 TTC ACC ACC AAC TAC AAC
GAG AAG TTC AAG GCC AGG GCC ACC TTC-AQG 291 Phe Thr Thr Asn Tyr Asn G u Lys
Phe Lys Ala Arg Ala Thr Phe Thr 60 65 70 0 9 OCT '100't -65 GCC GAC ACC
AGC ACC AAC ACC GCC TAC ATG GAG CTG éﬁ AGC CTG AGG,339 Ala Asp Thr Ser Thr
Asn Thr Asgeripentspee perfigrmediosghe Bdrcoreet! sysgny@hgonapia R@@em@& Eprsata.ccc

GTG TAC Wd@%sm%eﬁg&cﬁ% ‘@é\&p-m_r@ aﬁ@&"oﬁ@? c2el 1 @Bmeﬁ(m Ilgyhuﬁst)ao Val Tyr
Tyr Arg Phe Ser H s 90 9 é%ﬁsac GAC TAC TTC
CAC TAC MBS Tkt AR R Maga “iﬁe@,%qf ARSR aA§BC r CBRG- Asp Tyr
Trp Ay Gri100§-53Ner raebit Mal-hdfibn 1d@ (Abtdin&OTo TR aARRE 1T BLo SN aed
A@Amﬁ%m%bﬁll%d\é Ito ﬁx%rse§§orr crlnzposu{'t%ze Lé\xlrllzg 'Xﬁ’-l;ilngr\llo E%p?g% EB&QH%A '

chemistry essentially as described previously (Jonsson, U. et al., 1991, supra). Four

experimental cycles are performed for each antibody to determine the association rate of

binding to human IgE. Each cycle consists of binding of a constant amount of test

antibody to the respective catching antibody, followed by the interaction of this test

antibody with a fixed concentration of antigen (human IgE; monoclonal antibody SE44;

3.125, 6.25, 12.5 and 25 nM) followed by a final regeneration of the surface using 40 mM

HCL. Experimental details are as follows:

(1] The flowrate is 5 pl per min;

(2] HBS (10 mM Hepes, 3.4 mM EDTA, 150 mM NaCl, 0.05% BlAsurfactant, pH 7.4) is
used as running buffer; |

{3] Test antibodies (in PBS/o pH 7.2) are diluted in HBS to a final concentration of 5-10
pg/ml, and bound to the capture antibody to obtain 1300-2200 RU (1.3-2.2 ng/mm2) of
bound test antibody;

(4] Human monoclonal IgE (SE44) is passed over the bound test antibody for 9 min;
(514 ul 40 mM HCl is used to remove antibody-antigen complexes and prepare the
surface for the next cycle;

(6] The assay temperature is 25°C.

The association constants of the antibody-antigen interactions are then calculated using
computer programs implemented in the Biocore™ system.

For the determination of dissociation rate constants a similar protocol is used, except that
ddissociation phase is included. Assay conditions are as described above. Test antibodies
are first bound to the sensor chip surface via immobilised catching antibodies. IgE (SE44)
A the highest concentration (25 nM) is allowed to bind to the antibody. Following binding
HBS buffer is passed over the sensor chip surface at a constant flow rate of 5 pl/min and
the decrease in resonance signal monitored over a period of 15 to 25 min. The sensor chip
ig finally regenerated by washing with 4 pl of 40 mM HCI solution. Since the dissociation
of antibody:IgE complexes is a first-order reaction the linear parts of the sensorgramms
¢ taken to calculate the dissociation rate constants using computer progammes

. mplemented in the BIACORE ™ system.



(1) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 142 am no acids (B) TYR Um(m)
acid (D TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQUE

DESCRI PTION: SEQ I D NO:14: Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Al a
Val Ala Pro Qy -is -is -to -s 468 Ala Hs Ser dn Val Gn Leu Val @ n Ser
Ay Ala Qu Val Lys Lys 1 510 090C120Q -66 pro Ay Ala Ser Val Lys
Val Sex Cys Lys Ala Ser Ay Tyr Thr Phe 15 20 25 Ser Met Tyr Trp Leu Qu
Trp Val Arg @n Ala Pro Ay Hs Qy-#2u 30 35 40 45 Qu Trp Val Ay Qu lle
Ser Pro Ay Thr Phe Thr Thr Asn Tyr Asn 50 55 60 A u Lys Phe Lys Ala Arg
Ala Thr Phe Thr Ala Asp Thr Ser Thr Asn 65 70 75 Thr Ala Tyr Met GQu Leu
Ser Ser Leu Arg Ser A u Asp Thr Ala Val 80 85 90 Tyr Tyr Cys Ala Arg Phe

Ser His Pl@gki%@ﬁc nstamey k ASeib¥ity Asriatahy bf 916 ad@6bdlOtidbe adepiafiym) dhdk,d y G n
Ay Thr Leu Val Thr Val Ber Ser! lég 115 .%2 223 I NFO?géAII F.?? SEQ I D
NO: 15: (ioelwewta%lm&ﬁﬂ%ﬂ‘ the ag Q‘%\f&ﬁ“ e ABPPEA Q“O%Y‘ &Y (B) TYPE:
nucl ei ¢ aghdsented by the equilibrium constant K, of reshaped human C21 antibodies are

qummarized in Table 1.

Table 1: Kinetic constants and avidity of reshaped human C21 antibodies. For kygg the
qumber of independent experiments is given in brackets (n); each kdjgg is determined in

iwo independent experiments.

antibody K,x 10° M-1s7 KyieX 107571 K,gx 1010 M1
TES-C21 2.4+03 (6) 2.6£0.0 0.92+0.12
C21-HI/L1 2.6+0.1 (3) 3.0%1.1 0.87+0.32
C21-H1/L2 2.840.1 (3) 5.7£0.2 0.4940.02
C21-HI/L3 2.9+0.4 (3) 6.2+1.0 0.47+0.10
C21-H3/L1 2.5+0.3 (3) 1.9+0.6 1.32+0.44
C21-H3/L2 2.5+0.3 (4) 4.40.7 0.57+0.11
C21-H3/L3 2.6+0.5 (3) 3.5+0.2 0.74+0.15
C21-Hay3/L1 25403 (3) 4.140.6 0.6120.12
C21-Hay3/L2 2.540.3 (3) 3.1£0.6 0.81+0.18
C21-Hay3/L3 2.640.3 (3) 15.9+1.8 0.16+0.03

All of these reshaped human C-21 antibodies have quite similar rates of association. The
reductions in the avidity of binding are caused mainly by higher rates of dissociation.
Different versions of reshaped human C21 light chains are analyzed for the importance of
positions 1 and 3 at the amino terminus. Good binding to antigen is obtained when the
amino acids at these positions are the same as those present in the C21 light chain. Using
the entire human KAF FR1 decreases the binding regardless of the heavy chain partner.

The reshaped human C21 antibodies are also tested for binding to all isotypes of human
immunoglobulins by biospecific interaction analysis. First, the test antibodies are
separately bound to immobilized capture antibodies on sensor chips as described above.
Cross-reactivity of these immobilized rabbit anti-human IgG and rabbit anti-mouse IgG1
antibodies is then blocked using chimeric anti-CEA antibody 10 pg/ml ReK.41 for 5 min
(human y1/x, European Patent Application No. 323806), before 5 pg/ml of human



(C) STRANDEDNESS: double (D) TOPOLOGY: linear (ii) MOLECULE TY7Pd_:c: ﬁ&}g
(genom c) (ix) FEATURE: (A) NAVE/ KEY: CDS (B) LOCATI ON: 22. . 44AT 0OCT
2002 -67 (ix) FEATURE: (A) NA~HE/ KEY: mat ~eptide (B) LOCATION:. 79..447 (D)
OTHER | NFORMATI ON:  / product = "heavy chain variable region C21-Hayl" (xi)

SEQUENCE DESCRI PTI ON: SEQ | D NO: 15 CTCCGCAAGC TTGOCGCCAC C ATG GAC TGG ACC
TGG AGG GIG TTC TGC CTG 51 Met Asp Trp Thr Trp Arg Val Phe Cys Leu -19 -15

, -10 CTG GCC GIG GCC CCC GEC BCC CAC AGC CAG GIG CAG CTG GIG CAG AGC 99
Leu Ala Val Ala Pro Ay Ala His Ser_@gn Val Adn Leu Val Gn Ser 1-5 15 GCC
GCC GAG GIG AAG AAG CCC GGC GCC AGC GIG AAG GTG AGC TGC AAG 147 Ay Ala Qu
Val Lys Lys Pro Gy Ala Ser Val Lys Val Ser Cys Lys 10 15 20 GCC AGC G&C
TAC ACC TIguAsEloblias bAG TaE fel AR I Gon GIGAAAG S G G 9T 08221 688T afd ISETYT - Thr

Phe Ser '\(’Eéd‘é{e Jats?edl‘s%léce?silxjfelyor\)/ervt%lls pl'rggeagedn su%f%cg ?or?’;min each. Finally, the
surface is regenerated with 40 mM HCI. Flowrates, temperature and other conditions are

the same as described above. Sensorgramms are recorded with the BIAcore™ system,
The reshaped human C21 antibodies are specific for human IgE isotype.



AGG CCC GGC CAG AGG CTG GAG TGG ATG GGC GAG ATC AGC CCC GGC ACC 243 ﬁéﬁ
Gy An Arg Leu Qu Trp Mt Ay Qu Ile Ser Pro Ay Thr 40 45 50 5591‘&%
ACC AAC TAC AAC GAG AAG TTC AAG GCC AAG GCC ACC TTC ACC 291 Fhe Thr Thr Asn
Tyr Asn Qu Lys Phe Lys Ala Lys Ala Thr Phe Thr 60 65 70 ~ 9 OCT 200? -68
GCC GAC ACC AGC GCC AGC ACC GCC TAC ATG GAG CTG AGC AGC CTG ACC 339-Ala Asp
Thr Ser Ala Ser Thr Ala Tyr Met Qu Leu Ser Ser Leu Thr 75 80 85 AGC GAG
GAC ACC CGCC GIG TAC TAC TGC GCC AGG TTC AGC CAC TTC AGC 387 Ser du Asp Thr
Ala Val Tyr Tyr Cys Ala Arg Phe Ser Hss. Phe Ser 90 95 100 GGC AGC AAC TAC
GAC TAC TTC GAC TAC TGG GGC CAG GBC ACC C "G GTIG 435 Gy Ser Asn Tyr Asp
Tyr Phe Asp Tyr Trp Ay G n @y Thr Leu Val 105 110 115 ACC GIG AGC TCA

GGTGAGIT SOM &R o Pérm¥abn 411 158k 120 (2) | NFORVATI ON FOR SEQ | D NO: 16:
SEQUE d B) TYPE:
g;.) d (%J TiordRVAS of Ff‘éazrtpeémf)g% Ee;mezcwﬁéi %51&? ga glcnl(%f)ye §E@JEN|@Efgfm "

DESCRI PTI (MNsfeSiéd b Peirié® by centrifugation to equilibrium in caesium chloride gradients
wo times. The recombinant immunoglobulin genes are introduced into mouse myeloma
NSO cells by electroporation with the use of a Gene Pulser apparatus (BioRad, Richmond,
CA). NSO cells (2 to 3 x 107) are washed with phosphate-buffered saline (PBS), and
resuspended in 0.8 ml of PBS containing 10 pg each of BspCl-linearized H- and L- chain
plasmid DNAs. Electroporation is performed at an electric field of 210 V and a
capacitance of 960 pFD. Cells recovered are diluted in Protein-Free Hybridoma Medium
(PFHM, Gibco) containing 2% FBS (fetal bovine serum), and plated out in 96-well
microtiter plates at 104 cells per well. After 48 h incubation the transfectants are selected
in PFHM containing 0.7 mg/ml G418 (Gibco) and 2% FCS (foetal calf serum). After 2
weeks, wells containing drug resistant colonies are screened for the production of human
IsG by ELISA. An ELISA is developed for the quantitation of the recombinant human
IsG/kappa antibody expressed in the culture supernatant. Immulon 2 (Dynatech Labs)
96-well plates are coated overnight with 100 pl of 0.5 pg/ml goat anti-human kappa
antibody (Southern Biotech) in PBS at room temperature. Wells are then blocked with
Blotto (5% dry milk powder in PBS) for 1 h and washed with PBS containing 0.05%
Tween-20 (PBST). Culture supernatant (50 pl) is added to the coated wells and incubated
for 1 h. After washing with PBST, 100 pl of horseradish peroxidase-conjugated goat
anti-human IgG(Fc) antibody (Jackson ImmunoResearch Lab), diluted at 1/50,000 in
Blotto, is added to each well, and the plate is incubated for 1 hour. Peroxidase substrate
solution containing 0.1% 3°, 3", 5°, 5"-tetramethyl benzidine (Sigma) and 0.003%
Hydrogen peroxide (Sigma) is added at 100 pl per well and incubated at room temperature
for 0.5 hour. The reaction is stopped by the addition of 50 pl of 2 M sulphuric acid and
the O.D. of the reaction mixture in each well is read at 450 nm with a Dynatech MR5000
plate reader. Reshaped TESC-21 human CMV expression plasmids, H1, H3, L1, and L3,
are used to transfect NSO cells in four combinations: H3L1, H3L3, HIL1, and HIL3. A
total of 142, 122, 68, and 64 wells of H3L1, H3L3, HIL1, and H1L3, respectively, give
O.D. readings of greater than 0.05 with background reading below 0.01. For each
combination, one cell line is chosen based on IgG secretion levels: EH31.8, secreting the
H3L1 antibody; EH33.16, secreting the H3L3 antibody; EH11.13, secreting the H1L1
antibody; and EH13.5, secreting the H1L3 antibody.



Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala Val Ala Pro Ay 1%@?52[@?
-5 467 Ala Hs Ser Gn Val Adn Leu vVal dn Ser Ay Ala Qu Val Lys %/

10 09 .0CT 2002 -69 pro Gy Ala Ser Val Lys Val Ser Cys Lys Ala Ser
Gy Tyr Thr Phe 15 20 25 Ser Met Tyr Trp Leu Gu Trp Val Lys A n Arg Pro
Gy G@n Arg Leu 30 35 40 45 Au Trp Mt Ay Gu Ile Ser Pro Ay Thr Phe Thr
Thr Asn Tyr Asn 50 55 60 G u Lys Phe Lys Ala Lys Ala Thr Phe Thr Ala Asp
Thr Ser Ala Ser 65 70 75 Thr Ala Tyr Met Qu Leu Ser Ser Leu Thr Ser Gu
Asp Thr Ala Val 80 85 90 Tyr Tyr Cys Ala Arg Phe Ser His Phe Ser Ay Ser
Asn Tyr Asp Tyr 95 100 105 Phe Asp Tygs-Trp Ay G n @y Thr Leu Val Thr Val
Ser Ser 110 115 120 (2) | NFORVATION FOR SEQ ID NO:17: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 467 base pairs (B) TYPE: nucleic acid (C) ..
STRANDEDNES®sitabaudatae (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic)
(i x) FEATURE: (A) NAME/ KEY: CDS (B) LOCATION. 22..447

The following cell lines have been deposited with the American Type Culture Collection
(ATCC), 12301 Parklawn Drive, Rockville, MD 20852, U.S.A., on September 23, 1992
accession nos. given in brackets).

Cell line EH31.8 producing reshaped human antibody H3L1 (HB 11130)

Cell line EH11.13 producing reshaped human antibody H1L1 (HB 11132)

Cell line TES-C21 producing murine monoclonal antibody TES-C21 (HB 11133)

Cell line EH33.16 producing reshaped antibody H3L3 (HB 11131)

Cell line EH13.5 producing reshaped antibody H1L3 (HB 11134).‘



0 9 OCT 2002 -~0 (ix) FEATURE: (A) NAME/ KEY: mat~eptide (B) LOCATI ON:
79..447 (D) OTHER | NFORVATI ON: / product= "heavy chain variabl e rggkgEkA
C21- Hay3" (xi) SEQUENCE DESCRI PTION: SEQ I D NO: 17: CTCCGCAACGC TT %pc:
ATG GAC TGG ACC TGG AGG GIG TTC TGC CTG 51 Met Asp Trp Thr Trp Arg Val , Phe
Cys Leu -19 -15 -10 CTG GCC GIG GCC CCC GGC GCC CAC AGC CAG GIG CAG CTG GIG
CAG AGC 99 Leu Ala Val Ala Pro Ay Ala Hi's Ser dn Val dn Leu Val An Ser
-5 1 5 GGBC GCC GAG GIG AAG AAG CCC GGC GCC AGC GIG AAG GTG AGC TGC AAG 147
Gy Ala Qu Val Lys Lys Pro Ay Al_a47S_er Val Lys Val Ser Cys Lys 10 15 20
GCC AGC GEC TAC ACC TTC AGC ATG TAC TGG CTG GAG TGG GIG AGG CAG |1 95 Al a Ser
Ay Tyr Thr Phe Ser Met Tyr Trp Leu Gu Trp Val Arg An 25 30 35 GCC CCC
GCC CAG AGG CTG GAG TGG ATG GBC GAG ATC AGC CCC GEC ACC 243 Ala Pro Ay -Gln
Arg Leu Qu Trp Met Gly Au Ile Ser Pro Gy Thr 40 45 50 55 TTC ACC ACC AAC
TAC AAC GAG AAG TTC AAG GCC AGG GCCSE@E&EPH% NaE P61 Phe Thr Thr Asn Tyr Asn
G u Lys Phe Lys Ala Arg Ala Thr Phe Thr 60 65 70

(1) GENERAL INFORMATION:

(i) APPLICANT:
(A) NAME: CIBA-GEIGY AG
(B) STREET: Klybeckstr. 141
(C) CITY: Basle
(E) COUNTRY: Switzerland
(F) POSTAL CODE (ZIP): 4002
(G) TELEPHONE: +41 61 69 11 11
(H) TELEFAX: + 41 61 696 79 76
(I) TELEX: 962 991

(A) NAME: TANOX BIOSYSTEMS, INC.

(B) STREET: 10301 Stella Link

(C) CITY: Houston

(D) STATE: Texas

(E) COUNTRY: United States of America
(F) POSTAL CODE (ZIP): 77025

(ii) TITLE OF INVENTION: Reshaped monoclonal antibodies against an

immunoglobulin isotype
(iii) NUMBER OF SEQUENCES: 49

-~} COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B} COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25 (EPO)



0 90CT 2002 -7i GCC GAC ACC AGC GCC ACGC ACC GCC TAC ATG GAG CTG ACGC AGC
CTG AGG 339 . Ala Asp Thr Ser Ala Ser Thr Ala Tyr Met Qu Leu Ser Ser Leu
Arg 75 80 85 AGC GAG GAC ACC GCC GTG TAC TAC TGC GCC AGG TTC Acd) s
AGC 387 Ser GQu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Phe Ser H s Phe Ser 90
95 100 GGC AGC AAC TAC GAC TAC TTC GAC TAC TGG GGC CAG GEC ACC CTG GIG 435
Ay Ser Asn Tyr Asp Tyr Phe Asp Tyr Trp Ay G n @y Thr Leu Val 105 110 115
ACC GIG AGC TCA GGTGAGITCT AGAAGGHECC Thr Val Ser Ser 120 (2) | NFORMATI ON
FOR SEQ I D NO 18: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 142 ami no acids
(B) TYPE: amno acid (D) TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi)
SEQUENCE ; PESERRIFTIION: FSEQ@ERDIDNOL3: Met Asp Trp Thr Trp Arg Val Phe Cys Leu
Leu Ala Val Ala Pro Ay -19 -15 -10 -5 467 Ala H's Ser @n Val @n Leu Val

An Ser Ay Ala Qu Val Lys Lys 1 S 10
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 370 base pairs
{B) TYPE: nucleic acid

(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

{(ix) FEATURE:
(A) NAME/KEY: CDS
(B} LOCATION: 1..369
(D} OTHER INFORMATION: /product= "heavy chain variable
domain of antibody TES-C21"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

CAG GTT CAG TTG CAG CAG TCT GGA GCG GAG CTG ATG AAG CCT GGG GCC 48
Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Met Lys Pro Gly Ala
1 5 10 15
TCA GTG AAG ATC TCC TGC AAG ACT ACT GGC TAC ACA TTC AGT ATG TAC 96
Ser val Lys Ile Ser Cys Lys Thr Thr Gly Tyr Thr Phe Ser Met Tyr
20 25 30
TGG TTA GAG TGG GTA AAG CAG AGG CCT GGA CAT GGC CTT GAG TGG GTT 144
Trp Leu Glu Trp Val Lys Gln Arg Pro Gly His Gly Leu Glu Trp Val
35 40 45
GGa Ggag ATT TCA CCT GGA ACT TTT ACT ACT AAC TAC AAT GAG AAA TTC 192

Gly Glu Ile Ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe
S0 55 60



0 S
Thr
Arg
Tyr
Al a
Al a
Asp
110
(A
(D)

ocr 2002 -72 Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr
Phe 15 20 25 Ser Met Tyr Trp Leu Qu Trp Val Arg G n Ala Pro Ay G@n

Leu 30 35 40 45 Au Trp Met Gy Qu Ile Ser Pro Ay Thr Phe T
Asn 50 55 60 Qu Lys Phe Lys Ala Arg Ala Thr Phe Thr Al a Asp

Yo Oty

Sex 65 70 ~ 75 Thr Ala Tyr Met Gu Leu Ser Ser Leu Arg Ser Qu Asp Thr
Val 80 85 90 Tyr Tyr Cys Ala Arg Phe Ser H's Phe Ser Ay Ser Asn Tyr

Tyr 95 100 105 Phe Asp Tyr Trp

Gy @n dy Thr Leu Val Thr Val

Ser Ser

115 120 (2) | NFORVATI ON FOR SE‘@W D NO: 19: (i) SEQUENCE CHARACTERI STI CS:
LENGTH: 105 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: Single

TOPQL OG- h\h@e@c (Abh)Tw-A%% EX‘FEACPPNGC(@@\%CACA Mok SIRQUENCE 240

85{?% 21?26 SE éﬁTé 603 GAAAGC TTGCCGCCAC

CGACATCCEs CTGACCCAGA GCC@D 10S (2) | NFORVATPON FOR SEQ | D N08(20.

¢TG CAA CTC AGC GGC CTG ACA TCT GAG GAC TCT GCC GTC TAC TTC TGT
reu Gln Leu Ser Gly Leu Thr Ser Glu Asp Ser Ala val Tyr Phe Cys
85 90 95

GCA AGA TTC TCC CAT TTT TCC GGT AGT AAC TAC GAC TAC TTT GAC TAC
Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 105 110

TGG GGC CAG GGC ACC TCT CTC ACA GTC TCC TCC G
frp Gly Gln Gly Thr Ser Leu Thr Val Ser Ser
115 120
{2) INFORMATION FOR SEQ ID NO:2:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 123 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Sln val Gln Leu Gln Gln Ser Gly Ala Glu Leu Met Lys Pro Gly Ala
1 5 10 15

Ser val Lys Ile Ser Cys Lys Thr Thr Gly Tyrx Thr Phe Ser Met Tyr
20 25 30

™ Leu Glu Trp Val Lys Gln Arg Pro Gly His Gly Leu Glu Trp Val
35 40 45

288

336

370



(1) SEQUENCE CHARACTERI STICS: (A) LENGTH: 95 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE Eﬁiggkgmf
(genom c) (xi) 'SEQUENCE DESCRI PTI ON: SEQ I D NO: 20: GATGITGGTG

GGCTGGECCCT GCAGCTCAGG GIGGCCCTCT CGCCGEEECT 60 CAGGCTCAGG GTGCCGEEEEC
TCTGGGTCAG CAGGA (2) | NFORVATI ON FOR SEQ I D NO: 21: (i) SEQUENCE

CHARACTERI STICS: (A) LENGITH. 75 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: single (D) TOPOLOGY: I% ear (ii) MOLECULE TYPE: DNA (genomi c)
95 (xi) SEQUENCE DESCRI PTI ON: SEQ I D”NO: 21: 0 90CT 200 -74 CAGAGCATCG
GCACCAACAT CCACTGGTAC CAGCAGAAGC CCGEECCAGGC CCCCAGCCTG 60 CTGATCAAGT ACGCC
(2) INFORVATI ON FOR SEQ I D NO: 22: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
87 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: S|ngle %D TOPOLOGY:
linear (idly WDLEDW EEEFYPES BNA Thye®bsi ERr (1Y) ASEODERCESTDIESER SEQ1D
NO: 22: 75 50 55 60

Lys Ala Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Ser Gly Leu Thr Ser Glu Asp Ser Ala vVal Tyr Phe Cys
85 90 95

Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 105 ' 110

Trp Gly Gln Gly Thr Ser Leu Thr Val Ser Ser
115 120

(2} INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 322 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 1..321
(D) OTHER INFORMATION: /product= "light chain variable

domain of murine antibody TES-C21*

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:



AGGGTGAAGT CGGTGCCGCT GCCGCTGECCG CTGAACCTGC TGGGEGATGCC GCTGATCGCTC . 60
TCGCTGGCGT ACTTGATCAG CAGCCTG (2) | NFORVATI ON FOR SEQ I D NO: 23: (i)
SEQUENCE CHARACTERI STICS: (A) LENGTH 84 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPEYICANA 2002 -
(genomic) 87 (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO: 23: ~~9~0O-T 20p2 -75
GCGGCACCGA CTTCACCCTG ACCATCAGCA GGCTGGAGCC CGAGGACTTC GCCATGTACT 60
ACTGCCAGCA GAGCGACAGC TGGEC (2) | NEQRVATI ON FOR SEQ | D NO: 24: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 82 badé pairs (H TYPE: nucleic acid (O
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENGE PESERIFIEENAGSEE |doaNGe@ 4irc8érd TESGAIERETTENGHATAC 43
TCACGTTICA T eCAGELT, CoTGEOLT O3, QORAGTT o P [ PHPAC, SLECTCTER TG (2)
5 10

| NFORVATFEPN
1 15

GAA AGA GTC AGT TTC TCC TGC AGG GCC AGT CAG AGC ATT GGC ACA AAC 96
Glu Arg val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn
20 25 30

ATA CAC TGG TAT CAG CAA AGA ACA GAT GGT TCT CCA AGG CTT CTC ATA 144
Ile His Trp Tyr Gln Gln Arg Thr Asp Gly Ser Pro Arg Leu Leu Ile
35 40 45

AAG TAT GCT TCT GAG TCT ATC TCT GGG ATC CCT TCC AGG TTT AGT GGC 192
Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

AGT GGA TCA GGG ACA GAG TTT ACT CTA AAC ATC AAC AGT GTG GAG TCT 240
Ser Gly Ser Gly Thr Glu Phe Thr Leu Asn Ile Asn Ser Val Glu Ser
65 70 75 80

GAA GAT ATT GCA GAT TAT TAC TGT CAA CAA AGT GAT AGC TGG CCA ACC 288
Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Ser Asp Ser Trp Pro Thr
85 90 95

ACG TTC GGA GGG GGG ACC AAG CTG GAG ATA AAA C 322
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

{2) INFORMATION FOR SEQ ID NO:4:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 107 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear



(1) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 97 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (i) I\/[J_ECUhg U‘It‘tmel DNA
(genomi c) 82 (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 25: o s fl r" ~00z -76
TGAAGAAAGC TTGCCGCCAC CATGGACTGG ACCTGGAGEG TGITCTGCCT GCTGGCCGTG 60 _
GCCCCCGECG CCCACAGCCA GGTGCAGCTG GIGCAGA (2) | NFORVATI ON FOR SEQ | D NO: 26:
(i) SEQUENCE CHARACTERI STICS: (A) LENGTH 103 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genom c) (xi) SEQUENCE DESCRI PTION: SFQ | D NO: 26: 97 CAGCCAGTAC ATGCTGAAGG
TGTAGCCCCT GGCCTTGCAG CTCACCTTCA CGCTGECGCC 60 GAGCTTCTTC ACCTCGECGC
CCCTCTGCAC CAGCTGCACC TGG (2) | NFORMVATI ON FOR SEQ I D NO: 27: (i) ' SEQUENCE
CHARACTERI STI GSii)( MpLEENGT HYPEQSpbaseimpairs (B) TYPE: nucleic acid (O ..
STRANDEDNESS: single (D) TOPOLOGY: |inear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

_psp Ile Leu Leu Thr Gln Ser Pro Ala Ile Leu Ser Val Ser Pro Gly
1 S 10 15

¢lu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn
20 25 30

| Ile His Trp Tyr Gln Gln Arg Thr Asp Gly Ser Pro Arg Leu Leu Ile
35 40 45

Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

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

Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Ser Asp Ser Trp Pro Thr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

(2) INFORMATION FOR SEQ ID NO:5:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 424 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)



(ii) MOLECULE TYPE: DNA (genonic) 103 (xi) SEQUENCE DESCRI PTION: SEQ ID

NO: 27:

~ 9 OCT 2002 CACCTTCAGC ATGTACTGEC TGGAGTGGGT GAAGCAGAGG

CCCGGECCACG GCCTGGAGTG 60 GGTGEGCGAG ATCAGCCCCG GCACCTTCAC CACCAACTAC Aﬁfﬁﬁn
105 (2) |1 NFORVATI ON FOR SEQ I D NO: 28: (i) SEQUENCE CHARACTERI STI CS:(NAS: _
LENGTH: 107 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
(i1) MOLECULE TYPE: DNA (genom c)
G GICAGGECTGC TCAGCTCCAT GTAGGCGGTG

TOPOLOGY:

i near

DESCRI PTI ON:  SEQ | D NO: 28: GICCT

TTGGTGCCTGG TGTCGECGEGET 60 GAAGGT
| NFORVATI ON FOR SEQ | D NO: 29:

basmrpai rs (B) TYPE

GTGAAGG | 07 (2)
(A) LENGTH: (83

(D) TOPOLOGY:
DESCRI PTI ON:  SEQ'A'DN
(B) LOCATION: 22..402

| i near

(xi) SEQUENCE

“TTGGCCTTGA ACTTCTCGTT GTAGTTGGTG
(i) SEQUENCE CHARACTER! STI CS:

nucl eic acid (C) STRANDEDNESS:

singl e

ii) MOLECULE TYPE: DNA (genomic) (xi) SEQUENCE

E

(ix) FEATURE:
{A) NAME/KEY: mat_peptide
(B) LOCATION: 82..402

(D) OTHER INFORMATION:

Y:

CDs

region C21-L1"

/product= *light chain

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

CTCCGCAAGC TTGCCGCCAC C ATG GAG ACC CCC
Met Glu Thr Pro

CTG
Leu
-10

AGC

Ser

TGC
Cys

AAG
s

\1C
lle
35

CTG
Leu

cccC
Pro

AGG
Arg

ccc
Pro
40

AGC
Ser

CTG
Leu

GGC
Gly

GCC
Ala
25

GGC

Gly

GGC
Gly

TGG

ACC
Thr
10

AGC

Ser

CAG
Gln

ATC
Ile

CTG
Leu

CTG
Leu

CAG
Gln

GCC
Ala

CcCcC
Pro

ccc
Pro

AGC
Ser

AGC
Ser

CCcC
Pro

AGC
Ser
60

-20

GAC
Asp

CTG
Leu

ATC
Ile

AGG
Arg
45

AGG
Arg

ACC
Thr

AGC

Ser

GGC
Gly
30

CTG

Leu

TTC
Phe

ACC
Thr

cce
Pro
15

ACC

Thr

CTG
Leu

AGC
Ser

GGC
Gly

GGC
Gly

AAC
Asn

ATC
Ile

GGC
Gly

GCC
Ala

GAC
Asp

GAG
Glu

ATC
Ile

AAG
Lys

AGC
Ser
65

CAG
Gln
-15

ATC
Ile

AGG
Arg

CAC
His

TAC
Tyr
50

GGC
Gly

CTG
Leu

CTG
Leu

GCC
Ala

TGG
Trp
35

GCC
Ala

AGC
Ser

CTG

Leu

CTG
Leu

ACC
Thr
20

TAC

AGC
Ser

GGC
Gly

variable

TTC
Phe

ACC
Thr

CTG

Leu

CAG
Gln

GAG
Glu

ACC
Thr

CTG
Leu

CAG
Gln

AGC
Ser

CAG
Gln

AGC
Ser

GAC
Asp
70

51

99

147

185

243

291



0 S 0 cC ~ 2002 AGCAGCCTGA CCAGCGAGGA CACCGCCGIG TACTACTGCG CCAGGITCAG
CCACTTCAGC 60 GGCAGCAACT ACGACTACTT CGA (2) | NFORMATI ON FOR SEQ | ({gNILT 3002
(1) SEQUENCE CHARACTERI STICS: (A) LENGTH. 83 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genomic) (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 30: 83 TTTGGATCCT TCTAGAACTC
ACCTGAGCTC ACGGTCACCA GGGTGCCCTG GCCCCAGTAG 60 TCGAAGTAGT CGTAGITGCT GCC
(2) I NFORVATI ON FOR SEQ I D N0:31:_§j) SEQUENCE CHARACTERI STI CS: (A) LENGTH
21 base pains (B) TYPE nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: DNA (genom c) 83 (xi) SEQUENCE DESCRI PTI ON: SEQ
| D NO: 31: 0 90 CT 2002 -79 TGAAGAAAGC TTGCCGCCAC C (2) | NFORVATI ON FOR

SEC?' D h£¥c3géc CTG ACC ATC AGC AGG CTG GAG CCC GAG GAC TTC GCC ATG TAC 339 - -
phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Met Tyr
75 80 85
TaC TGC CAG CAG AGC GAC AGC TGG cCC ACC ACC TTC GGC CAG GGC AcCC 387
tyr Cys Gln Gln Ser Asp Ser Trp Pro Thr Thr Phe Gly Gln Gly Thr
90 95 100
AAG GTG GAG ATC AAA CGTGAGTATT CTAGAAGGAT CC 424

Ltys val Glu Ile Lys
105
(2) INFORMATION FOR SEQ ID NO:6:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 127 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

Met Glu Thr Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
~20 -15 -10 -5

Asp Thr Thr Gly Asp Ile Leu Leu Thr Gln Ser Pro Gly Thr Leu Ser
1 5 10

Ley ger Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser
15 20 25

Ile Gly Thr aAsn Ile His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
30 35 40



(1) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 23 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genom c) (xi)' SEQUENCE DESCRI PTION: SEQ I D NO: 32: TTTGGATCCT TCTy T
ACC (2) | NFORVATI ON FOR SEQ I D NO: 33: (i) SEQUENCE CHARACTERI STICS! (A)
LENGTH: 24 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE.c<DNA (genom c) (xi) SEQUENCE
DESCRI PTI ON:  SEQ I D NO: 33: TTTGEATCE? TCTAGAATAC TCAC 21 23 24 (2)

| NFORVATI ON FOR SEQ |1 D NO: 34: 0 9 0C12002 -80 (i) SEQUENCE

CHARACTERI STICS: (A) LENGIH. 16 base pairs (B) TYPE: nucleic acid (C

STRANDEDNESS: single (D) TOPOLQGY: linear  (ii) MIALECUE JYPE; enomi ¢
X1 SEUENBEL DEBER T bR TEEG SR 835 SHCAMSTATE RECATES Prg Ser o o ©
45 50 55 60

arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75

Arg Leu Glu Pro Glu Asp Phe Ala Met Tyr Tyr Cys Gln Gln Ser Asp
80 85 90

Ger Trp Pro Thr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
95 100 105

(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 424 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(ix) FEATURE:
(A} NAME/KEY: CDS
(B) LOCATION: 22..402

(ix) FEATURE:
(A) NAME/KEY: mat_peptide
(B) LOCATION: 82..402
(D) OTHER INFORMATION: /product= "light chain variable
region C21-L2"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:



(2) 1 NFORVATI ON FOR SEQ I D NO: 35: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
30 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: si B%:‘j ( TOPOLOGY:
linear (ii) MOLECULE TYPE: DNA (genom c) (xi) SEQUENCE DE [HT . SEQ I D
NO: 35: CTGAACCTGI CGGGGATGCC GCTGATGCTC 30 (2) | NFORMATI ON FOR SEQ I D
NO: 36: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 25 base pairs (B) TYPE
nucl eic acid (C) STRANDEDNESS:. single 09 0CT 2002 -ai (D TOPOLOGY:
linear (ii) MOLECULE TYPE: DNA (g_e_%g)_m c) (xi) SEQUENCE DESCRI PTION: SEQ ID
NO: 36: CCCGACAGGT TCAGCGGCAG CGECA™(2) | NFORVATI ON FOR SEQ I D NO: 37: (i)
SEQUENCE CHARACTERI STICS: (A) LENGITH 22 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA

(genom %&%&%E%%%C%S%@Té@ié%é RO & EHFNFEGATCTCECEEE TG

(2) INF

Met Glu Thr Pro Ala Gln Leu Leu Phe Leu
-20 -15

¢T¢ CTG CTG TGG CTG CCC GAC ACC ACC GGC GAC ATC CTG CTG ACC CAG 99
teu Leu Leu Trp Leu Pro Asp Thr Thr Gly Asp Ile Leu Leu Thr Gln
-10 -5 1 5

AGC CCC GGC ACC CTG AGC CTG AGC CCC GGC GAG AGG GCC ACC CTG AGC 147
ser Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser
10 15 20

TGC AGG GCC AGC CAG AGC ATC GGC ACC AAC ATC CAC TGG TAC CAG CAG 195
Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His Trp Tyr Gln Gln
25 30 35

AAG CCC GGC CAG GCC CCC AGG CTG CTG ATC AAG TAC GCC AGC GAG AGC 243
Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser
40 45 50

ATC AGC GGC ATC CCC GAC AGG TTC AGC GGC AGC GGC AGC GGC ACC GAC 291
Ile Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
55 60 65 70

TTC ACC CTG ACC ATC AGC AGG CTG GAG CCC GAG GAC TTC GCC ATG TAC 339
. Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Met Tyr
75 80 85

TAC TGC CAG CAG AGC GAC AGC TGG CCC ACC ACC TTC GGC CAG GGC ACC 387
Tyr Cys Gln Gln Ser Asp Ser Trp Pro Thr Thr Phe Gly Gln Gly Thr
90 95 100

AAG GTG GAG ATC AAA CGTGAGTATT CTAGAAGGAT CC 424
lys val Glu Ile Lys
105



(i) SEQUENCE CHARACTERI STI CS:
acid (C) STRANDEDNESS:

TYPE: DNA (genom c)

NO: 38: GAGATCGTGC TGACCCAGAG CCCCGC (2)
SEQUENCE CHARACTERI STI CS
(C) STRANDEDNESS:
(genom c¢) (xi) SEQUENCE DESCRI PTI ON:

CTCCAGCC (2)

(A) LENGTH: 27 base pairs (B) TYPE

single (D) TOPOLOGY:

58

single (D) TOPOLOGY: 25 22 (ii) MOLECU
09 8 C (T )2002 -82 (xi) SEQUENCE DE(SCR? PTI ON: @5(\9%2002

near

nucl ei ¢

| NFORVATI ON FOR SEQ I D NO: 39: (i)
(A) LENGTH: 28 base pairs (B) TYPE

i near

| NFORMATI ON FOR SEQ | D NO: 40:

(A) LENGTH: 29 base pairs (B) TYPE
(i1l MOLECULE TYPE: DNA (genomic) 27 28 (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NO: 40:

(D) TOPOLOGY:

(2) INFORMATION FOR SEQ ID NO:8:

Met

-20

Asp

Leu

Ile

Arg

45

Arg

Arg

Ser

i near

(i)

(

SEQUENCE CHARACTERISTICS:
(A) LENGTH:

B) TYPE:
(D) TOPOLCGY: linear

nucl eic acid (C) STRANDEDNESS:

amino acid

(ii) MOLECULE TYPE: protein

127 amino acids

nucl eic acid

(ii) MOLECULE TYPE: DNA
' | D NO: 39: CCGGGGGCCT GCCTCACCCA
(i) SEQUENCE CHARACTERI STI CS:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

Glu Thr Pro ala

Thr Thr

Ser Pro
15

Gly Thr
30

Leu Leu

Phe Ser

Leu Glu

Trp Pro
95

Gly

Gly

Asn

Ile

Gly

Pro

80

Thr

Asp

Glu

Ile

Lys

Ser

65

Glu

Thr

Gln Leu Leu Phe

-15

Ile Leu

Arg Ala

His Trp

35

Tyr Ala

50

Gly Ser

Asp Phe

Phe Gly

Leu

Thr
20

Tyr

Ser

Gly

Ala

Gln
100

Thr

Leu

Gln

Glu

Thr

Met

85

Gly

Leu

Gln

Ser

Gln

Ser

Asp
70

Tyr

Thr

Leu
-10

Ser

Cys

Lys

Ile

55

Phe

Tyx

Lys

Leu

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Leu

Gly

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Trp

Thr

10

Ser

Gln

Ile

Thr

Gln
90

Ile

Leu

Leu

Gln

Ala

Pro

Ile

75

Ser

Lys

single

Pro

Ser

Ser

Pro

AsSp

60

Ser

Asp



09 0CT 20D2 - 83 GAGGCAGECC CCCGGCCACG GCCTGGAGT (2) | NFORVATI ON FOR
SEQ I D NO: 41: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 34 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: |inear 0Bi0CT 2002
MOLECULE TYPE: DNA (genomic) (xi) SEQUENCE DESCRI PTION: SEQ I D NO: 41:
GAAGGTGECC CTGGECCTTGA ACTTCTCGIT GTAG (2} | NFORMATI ON FOR SEQ TD NO: 42: (i)
SEQUENCE CHARACTERI STICS: (A) LENGIH. 28 base pairs (B) TYPE: nucleic acid
(C) STRA. uDEDNESS: single (D) TCPga@@Y: linear (ii) MOLECULE TYPE: DNA
(genomic) (xi) SEQUENCE DESCRI PTI ON:' SEQ I D NO: 42: CAAGGCCAGG GCCACCTTCA
CCGCCGAC 29 34 2a (2) | NFORVATI ON FOR SEQ | D NO: 43:

(2) INFORMATION FOR SEQ ID NO:9:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 424 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 22..402

(ix) FEATURE:
({A) NAME/KEY: mat_peptide
(B) LOCATION: 82..402
(D) OTHER INFORMATION: /product= *“light chain wvariable
region C21-L3"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

CTCCGCAAGC TTGCCGCCAC C ATG GAG ACC CCC GCC CAG CTG CTG TTC CTG 51
Met Glu Thr Pro Ala Gln Leu Leu Phe Leu
-20 -15
CTG CTG CTG TGG CTG CCC GAC ACC ACC GGC GAG ATC GTG CTG ACC CAG 99
Leu Leu Leu Trp Leu Pro Asp Thr Thr Gly Glu Ile Val Leu Thr Gln
-10 -5 1 5
AGC CCC GGC ACC CTG AGC CTG AGC CCC GGC GAG AGG GCC ACC CTG AGC 147

Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser
10 15 20



0 9 0 CT 2002 -84 (i) SEQUENCE CHARACTERI STICS: (A) LENGIH: 31 base pairs
._(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: |i near

(ii) MOLECULE TYPE: DNA (genonic) (xi) SEQUENCE DESCRI PTI ON: SEQ I D @ g€ 200
GICCTCGCTC CTCAGGCTGC TCAGCTCCAT G ' 31 (2) | NFORVATION FOR SEQ I D NO: 44: °
(1) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 21 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(genomic) (xi) SEQUENCE DESCRI PTI O, .SEQ | D NO: 44: CAGCCTGAGG AGCGAGGACA C
21 (2) | NFORMATI ON FOR SEQ I D NO: 457 (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 27 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single 0 9
0 C1 2002 -85 (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (genom c)

TGC AGG GCC AGC CAG AGC ATC GGC ACC AAC ATC CAC TGG TAC CAG CAG 195 - -
Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn Ile His Trp Tyr Gln Gln
25 30 35

BDAG CCC GGC CAG GCC CCC AGG CTG CTG ATC AAG TAC GCC AGC GAG AGC 243
Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser
40 45 50

ATC AGC GGC ATC CCC AGC AGG TTC AGC GGC AGC GGC AGC GGC ACC GAC 291
Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
55 60 65 . 70

TTC ACC CTG ACC ATC AGC AGG CTG GAG CCC GAG GAC TTC GCC ATG TAC 339
Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Met Tyr
75 80 85

TAC TGC CAG CAG AGC GAC AGC TGG CCC ACC ACC TTC GGC CAG GGC acc 387
Tyr Cys Gln Gln Ser Asp Ser Trp Pro Thr Thr Phe Gly Gln Gly Thr
90 95 100

AAG GTG GAG ATC AAA CGTGAGTATT CTAGAAGGAT CC 424
Lys val Glu Ile Lys
105
{2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 127 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:



(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 45: CCATCCACTC CAGCCTCTGG CCGGEECC (2)
| NFORMVATI ON FOR SEQ I D NO: 46: (i) SEQUENCE CHARACTERI STI CS: (A)éggyﬁﬁqmn33
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) oGY
linear (ii) MOLECULE TYPE: DNA (genomic) (xi) SEQUENCE DESCRI PTION: SEQ I D
NO: 46: CCATCCACTC CAGCCTCTGG CCGGGEGGECCT GCC (2) | NFORMVATI ON FOR SEQ I D
NO: 47: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 27 base pairs (B) TYPE
nucleic acid (C) STRANDEDNESS: single ( TOPOLOGY: |inear 27 33 (ii)
MOLECULE TYPE: DNA (genonic) 0SS 0 CH Q02 -86 (xi) SEQUENCE
DESCRI PTI ON;, SEQ I D NO: 47: CAGAGGCTGG AGTGGATGGG CGAGATC (2) | NFORVATI ON
FOR SEQ I D NO: 48: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 20 base pairs
(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: |inear (il)
MOLECULE TYJRE: GDMATIigeRrsniAd)z Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

=20 -15 -10 -5

asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser
15 20 25

Ile Gly Thr Asn Ile His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
30 35 40

Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser
45 S0 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75

Arg Leu Glu Pro Glu Asp Phe Ala Met Tyr Tyr Cys Gln Gln Ser Asp
80 85 90

Ser Trp Pro Thr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
95 100 105

(2) INFORMATION FOR SEQ ID NO:11:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 468 base pairs
(B) TYPE: nucleic acid
{C}) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)



(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 48: GIGCTGGCGC TGGTGTCGEC (2)

| NFORVATI ON FOR SEQ I D NO: 49: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 21
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TCPO.{ﬁEgD 6002
linear (ii) MOLECULE TYPE: DNA (genomc) (xi) SEQUENCE DESCRI PTI ON:

NO: 49: i 27 20 ACCAGCGCCA GCACCECCTA C 21 0 9 OCT 2002 Cains 1. A
reshaped human nonocl onal anti body specific for IgE conprising an antigen
bi nding site conprising) in sequerge) the hypervariable regi ons CDR1L, CDR2
and CDR3; said CDRL having the am no acid sequence Met-Tyr-Trp-Leu- QG u,
said CDRZ having the am no acid sequence

d u- | | e- Ser -(Pkb-RBAFURHy - Phe- Thr - Thr - Asn- Tyr - Asn- @ u- Lys- PhelLys- Al a, said
CDR3 havi ng the sequexaakey: cDs

Phe- Ser - H s- Phe- §eBr AT§8{1 %nT&/ - Asp- Tyr - Phe- Asp- Tyr. ~~- n~y.~, said
reshaped human ant| bo havi ng an ant| gen binding affini ty whi ch at | east
about equal s that of the muri ne CDR-donor anti body TES-C21, a direct

equi val ent qixp ghmbmti ve of said reshaped antibody. 2. A reshaped human
anti body accordi 1 L |ng an antigen binding site
conprising: a) an(gi Pfﬁdglr:rg] rrlnag n‘;‘prl §| ng) in sequence) the hypervariable
regi ons CDR1) CDF@)aﬁfRFAGIDPlS, 7Jat t*7CDR1 havi ng the amino aci d sequence

Met - Tyr - Tr p- Leu- Gby, osarRd IGRRZAhEON : Ngp iddRcas Meaagi chaaqueniadle

QG u-1le-Ser-Pro-dy- Thr-Phg 'EB 1_'1|'h,r Asn- Tyr Asn- d u- Lys- Phe-Lys- Al a, said
CDR3 having the am no ac Fd sequerice

Phe- Ser - Hi s- Phe- Ser-d y- Ser - Asn- Tyr - Asp- Tyr - Phe- Asp- Tyr- P-hue; and b) a
second domai n conprising, in sequence, the hypervariable regions CDRL, CDR2

and CDR3) s g‘gg&mﬁa@/ seguence

Arg- Al a- Serqﬁn bﬁcéﬂ%‘é%&%ggﬁ)?@ fﬂsal d CDR2 having the am no
aci d sequence Tyr- Al a- Ser - GI u-Ser-1le-Ser, said CDR3 having the am no acid
sequencecfdcackidr beccdeprader ﬁc (e 0cdhiceTheG 2881 Ora ashaper chgman antsibody

havi n* an antigen bindi ng af glj%é )fvm G I_Ae&gt %&bq,% &%%ﬁ that of the

muri ne CDR-donor anti body TES- a i re equrval'ent or” a derivative of
sai d reshaped antibody. 3. A-F&shaped antibbly according to-éPaim 2
conprisind: a) an |mmnogl obuI | n heavy chain or a fragment thereof which

conpris r AeS C nyariabl e

regi onse%lsaﬁ\éifl d&%Réﬁ kﬁg dcgnéf%lr?t%‘e gﬁ b’%?“?ﬁ zﬁrrgnt t her egof of
a human Yfeadye Medi hla §5PdG3@DRiH *H-év??ﬂg HReVainidts Ia%’r yad e fge

Met - Tyr- Trp- Leu- d u, sasd CDR2H having the am no acid sequence

Glu- 1l e-Ser-Pro-Qd y-Thr-Phe-Thr-Thr-Asn-Tyr-Asn- 3 u- Lys- Phe-Lys-Ala, said
CDR3H havi ng the sequen

Phe- Ser -94Cs ‘F‘F}@Age?'&ﬁhﬁg%ﬁﬁ BSH-CRFr XS BCFYFTPREC AGTHE PF T~ 28 p~- Ayrié7and
b) an i mynAap @iul v4al lLyghtysclhas glyosla skekawdieny st helr @et )cyeompsi sing a |ight
chain variable 4, 15 20

GCC AGC GGC TAC ACC TTC AGC ATG TAC TGG CTG GAG TGG GTG AAG CAG 195
Ala Ser Gly Tyr Thr Phe Ser Met Tyr Trp Leu Glu Trp Val Lys Gln
25 30 35

AGG CCC GGC CAC GGC CTG GAG TGG GTG GGC GAG ATC AGC CCC GGC acc 243
Arg Pro Gly His Gly Leu Glu Trp Val Gly Glu Ile Ser Pro Gly Thr
40 45 50 55

TTC ACC ACC AAC TAC AAC GAG AAG TTC AAG GCC AAG GCC ACC TTC ACC 291
Phe Thr Thr Asn Tyr Asn Glu Lys Phe Lys Ala Lys Ala Thr Phe Thr
60 65 70



0 9 0 CT 2D02 _8g_ domain conprising in sequence the hypervariable regi ons
CDR1~, CDR2~ and CDR3~ and the constant part, or a fragnent ther eoﬂ)g 202
human |ight chain, said CDRl~ having the am no acid sequence
Arg-Ala-Ser-An-Ser-l1le-Ay-Thr-Asn-1le-H's, said CDR2~ having the am no
acid sequence Tyr-Al a-Ser-d u-Ser-Ile-Ser, said CDR3~ having the amno a
sequence A n-Ad n-Ser-Asp-Ser-Trp-Pro-Thr-Thr, a direct equivalent or a
derivative of said reshaped anti body. 4. A reshaped hunan anti body or a
derivative thereof according to cl&-m 2 conprising a) a heavy chain
conprising a variable domain having an am no aci d sequence substantially
identical with that shown in SEQ ID. No. 11 starting with the amno acid
at position 1 and ending with the amno acid at position 123 and the o
const ant ¢rAaGAC HCCarA¢lIAEa A WgCched MAC aARE BIG £TG §BE ARaFFe &&hpri si ng3&
vari abl e, (ORB) NrrhayiN@nam IR 26 Gy Samicate wubstanidratey trdent i cal with
that shofin in SEQ ID. No. 5 starting wth the am no 3 idat position 1 and
ending with the am fd acid at posi ti g?} 107 and the con§t ant part of a human
light chain. 5. A reshaped human anti body or a derivative thereof according
to claima coaRiiShdliccd) ot HRAVYAC Bak NiORBE I SicNEc@ ckar rablagcdomai n3bavi ng
an am no acid sequence substanti a||%§l dent i cal wn%h é_pat shown in SEQ 1D.
No. 13 sfafr Cind'ski TH A Wi A8TaBiTdCEE HésPEF FHe1gh lénali‘%ge\ﬂith t he ani no
acid at position0l123 and the const%ant part of a hé®n heavy chain; and b) a
i ght chain conprising a variable domain having an am no acid sequence

substantially identical wth that sho in I . tarting w t he
ani no acf%f é%sC g8Si T2 fAE %%ﬂa‘f%%ﬁ%c}t ﬁgggfgng‘;%lé%ﬁ gf(’sé%éi tion Fé) and
t he constlantepadsh Tfr ashuTmn Pheghdr GhniTre 6ly AlneShafhd hewdidlant i body
according tegany of clains 1i49 5, wherein thejseavy chain conprises the
heavy chain human constant re ion yl, and a derivative thereof. 7. A
reshaped hunman anti body according to any of clains 3 to 5, wherein the
heavy cheiGT®MECI B¢ GGREAGRISTYAGKISGAATLITAN constant region yl, and &6
light chgihysprgiisgs the li~tht chain human constant region x, and
derivatives thereof. 8. A reshaped human anti body according to claim5

desi gnat]e?d’ H3L1 produced by the cell line EH31.8, or a derivative thereof.
9. A reshaped human anti body according to claim4 designated HLL1 produced
by the cell 09 0CT?2002 -89 1line EH 1 |I.13, or a derivative thereof

10. A derjvative of a_res d human anti body according to claim1l. 11. A
process gzdrIF%O@MﬁFﬁ%Fggi%%DEP %&.@shaped human anti body, a direct
equi val ent or a derivative thereof according to claiml conprising

culturing a sujityabtgshest ciraddgiigrasprotein of the invention and, if
required, isolating said protein and optionally convertinj it into a
derivative. 12. AA%IW(G,g%stJT%C?m’éWcSaT%J a heavy chain or a fragnent

t hereof conprisi g TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala Val Ala Pro Gly
-19 -15 ~-10 ~5

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Vval Lys Lys
1 5 10



a) a First part which encodes a variable domain conprising alternatively
FRs and CDRs, said CDRs beinJ in sequence CDR1H, CDR2H and CDR3H %g 1 No
aci d sequences of which are identified in claim3, and optionaIIQS §T&W
second part encoding a hunman heavy chain constant part or fragment thereof.
13. A DNA construct encoding a light chain or a fragment thereof

conprising: a) a first part which encodes a vari abl e domai n conpri si ng
alternatively FRs and CDRs) said CDRs-f¥i ng i n sequence CDRl1~, CDR2L and
CDR3L) the am no acid sequences of which are identilied in claim3, and
optionally b) a second part encoding a human |ight chain constant part or
fragment thereof. 14. A hybrid vector conprising a DNA construct according
to claim 12 anghomia BANA ¢ONShisUGh 36£01disngyt OnXd deh &3y B Thrhoske cell
transfornmed with a hybrid vector according to claim_14. 16. A host cel
according to cl'@ m 1S which is cefP line EH 11.13 17> A host cell according
to claim1S which is cell line EH 31.8 18. A reshaped human anti body, a

di i val h f i i f di laim1
g rect eaulyal et o hokeot A0Lpr e oL Yokl 45, RS9, 2SgOhf ) oot i

humans. 19.3® pharnmaceutical &6nposition conprisithg an anti body, a48irect
equi val ent and/or a derivative thereof according to claiml1l, and a
pharmaceutically acceptable carrier. 0SS 0 cCr 2ao02 -90 20. Use of an
anti body, @ldiTm@ciadqeivaflantllendeorPzp @divi Varivte Mhar EBF A dvdi A§Rt o
claim1l for the qualitativwg or quantitative ¢geterm nation of Iglg 21. Test
kit for the qualitative or quantitative determ nation of |ICE conprising an
anti body, a direct equivalent andlor a derivative thereof according to

claim1. .A&B: AYsy PAeABys Asiay 14Q. ABa yYTIAOPhAOThA Ala Asp Thr Ser Thr Asn

. Al Agh. A9y. A& A9(9. A9 A&l . A9. AZU@ A&(ye f9e. A%aR ALN. A& ALa A& A9Hy. AL(e. A
?.A

Sy.AL. A9, . A9. . A(e. A9e. A" e. A9a?. A&y. Ah. A" UR Asu?. Aae. A" u. As/ . A?. A' . AyR Al

AU AL A AR (Bl B2 by BB 85 Ao SRR Al Ac18 AN Y AL

. AF. A9. A
80 85 90

Tyr Tyr Cys Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr
95 100 105

Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
110 115 120

(2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 468 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (gencmic)
{ix) FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION: 22..447



A2 A ,Y AN . A9l .Ay.As5 .ALr.As! .A9,Y

Ay, . AU A9R. AL A A A99. Ae/ HW f z" os

b"&g!u! 'l "U&) ' * D+S+WH| wr mhc”"Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] cal gal ?] gl ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cPa] ca] cha] ca] ca! WH/ 0\/\/4@@@@/&9::»_(
?f ?25ECAHZI i 1 m | KWMMQVRSSS4ASUF ZY[ O\ \ } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal\\_bq
bcd: el eNei Fj | " mBnFnKnYoor wr vww xwgxyzD{ R X| ~| } xsni d"Y] ca] c”a] ca] ca] ca] ca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c\g?ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca]c
ajca! | c|~, 5;

Bw X] } xr mhc”Yni d”Y] ca] ca] ca] ca] ca] c™a] ca] ca] c”a] ca] ca] ca] c&a] ca] c™a] ca]ca]c
"a] ca] c"a] cal;ga] gg%pa] ca] ca] ca]cal ca]ca]c™a !v; T\ kpz; o
Og=} xsni d_Z] ] ca] ca] caJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] @) cEMEHKER] cRAteBFREAR, VU,

#~xsmhb] Whi d_Z] c"&)) cedc{mpaa] ot akea] c”a] ca] c”a] ca] c”a] ca] ca] c”Ma] ca] ca] ca] ca

ca] ca] c”a] ca]ca c = "heavy chain variahle
} I {!%6 I ]X]_~]. N$]3: A} %@Lﬁ@l@ﬁfga ca g%'cg%gg%%]—ca?cgfcaﬁlcla caTcaﬁlc"a] ca] cal ca]
ca] ca] ca] ca] ca] ca] ca] cdFaPed]ataiita] ca] ca] ca] ca] cal */ w
t)8=x7]t|wmhc”Y]]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
cal] ca] ca] ca] ca] cal] c”a] ca] ca]ca]ca] ca]ca]ca!!! p$a¥z&
"t (+,,2/00001, 3%7+838V8
999/ : : : }wr nH&A Y| JECHFRE CEFER]ETIN e 5589 &%) é4] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! : f <<AAAWFFG H* H2Hf JvJnKz KKk OQSUU

UZVVW e Q%&p A
cal ca] E:L %Céiaga c"lg? %‘%‘?@#ﬁ%ﬁ%ﬁ%&%ﬁﬁa@?gﬁg?%ﬁﬁigﬁaﬂlﬁfﬁ@%ﬁgﬁﬁ%ﬂfg
] zt oj e* [ V] ca] ca] ca] ca] ca] ca] ¢%e&] 28 &~&] TH] Eﬁﬂ’c%ﬂgcﬁf%%f@afléﬂd-]e@a] c”a] ca]ca]c
a] ca] ca] ca] ca] ca] ca] c*a] ca] cajie" a] c*a] ca! ] FitgX) GXYgp! &M -10
/ H wgl gb] X] ] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] _cﬁ@ ca%c%caécg_]éca]éca] cal ca] cal HW >\<§Px
EQbn} xsnt ¥ 2FF 18] ESF GEFcifc S CaFrapea) @8 E3F Ercafe 8%CafraA¢,] ca] ca] 84 ca]
ca] ca] cajeahta)wzd] 85 capcal alleafjialealdlg( vah:amwh.ew nfaa&14 |sea] ca] ca] ca] ca]
ca] ca] ca] ca] c*a] ca] ca] cg] ca] ca] ca] ca] caV],ca] ca] ca] ca] cg] c"a] c*a] ca] ca] ca] ca
]J]caljcalcalca!.:!)IJW"*}xsnid _Z]]]]ca]ca]ca]calca]ca]calca]calc"alca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca] calca]ca]cal ER[_)xXgl J{vqlg
]b] X} ] cia] GE Gf@ %apc?m]ix]miampcla]@m] caf @\a;]cca'}‘@:as]maq;w]ma] T&] ¢a¥] ca] calenV] ca
cal ca a

{}xsnid_ZJ]] jﬂci] clg] cﬁ?cg?cgﬁgcg?ggﬁﬁ%g]gcég]z X%l ch cgjlcaega%sa]l‘gg] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ¢8] ca] ca] ca] ca] ca]¥a!l U3| %+3; 0
Myf k~{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] calgahs@lgaisaheaVi-rahed] OR) eRd Ol AHy A >Bdd ThbVEaead] 1] cal ggd cal ¢
g]a]c g]a]c ghﬁ%g%%%%ﬁkf‘%}rc%galgealsg? ]bge%] %?J]: CT?.'\p{J 82111 CG%]l.lC'I@xlpC%Ja(]:.a z(':ga]G(]:.g] caj caj ca] ca]
DVb$@ d} xsni 25 Z] ] ]] ca] ca] ca] cadPca] ca] ca] ca] ca] ¢é4] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! DLP>&+9CChy$) : D| vgl gb] X] ] ca] ca]
cal cal sabaail eafoal cal eal cal eal opleghealealsalsel gal ealoglegleal cal ol cal ca
| | wr mhc™E] Poaleén] iz 6aY caduc ale dirpayeh]aia] GR] dagcsdrc &fkocadiyajrea] ca] ca] ca] cal
ca] ca] calyga] ca] ca] ca] ca] cajscaV] ca] cal! | EM*g{s; 5
G #LG w mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cafca] ca] ca] ca] ca
] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! % GH0G

TTC ACC ACC AAC TAC AAC GAG AAG TTC AAG GCC AGG GCC ACC TTC ACC 291

Phe Thr Thr Asn Tyr Asn Glu Lys Phe Lys Ala Arg Ala Thr Phe Thr

60 65 70



Xd| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca] ca] ca] ca]ca]ca]ca]caJca]c
aJ calcalcalca]lcalcalcalcalcalcalcalcal & v XglJ)m

/[jglwnmhc”Y]]]ca] ca] ca] ca] ca]ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]caV] cadgzb]:caz]m*
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Ce3AF;

@ 4Qg| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca]calc
aJ calca]ca]ca]calca]ca]ca]ca]calca]ca]cal 9<9[”™ / @37cp

}xsnid_Z]]]]ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
cajc, a] ca] ca] ca]ca]ca]ca]calcalcaj@a Uw B Q

Qqlrrrrrnerergg #a#3$>38$% xsnid_2Z]]1]] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] c(a] ca] ca] ca] ca] ca] ca! 9% %% 9% %%
[ % B84 &?&a&&' )" Mo """ (AN(j (()+)T)m)***}xsnid_Z]]]]ca]ca] ca] ca]ca]ca]ca]
ca] ca] cafeacea] a%] 88 calcc abc Alccabearea] ALs) €aF calc AFE AAarea] &% ca] caPéa] cal
cal * 7* F* K4 255 Itr3+kd# #hr Asn he, Ala @yr -Mett Glu.Leu SkxSsurdrél]ddeca] ca] ca] ca] c
a)J ca] ca] ca] ca] ca] ca%ga] ca] ca] ca] ca] cg} ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
ajcaJcalcal///=///1024000019111111252W223D3f 333344" 4K}fijsni d Z]]]]calcalc*a
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] Cﬁdcc@]z\caépl@kéé%*c@sér@&@%ﬁ&%é{@[mﬁﬁwmg{:@mwﬁﬁﬁﬁmw;gm e[

cajcal ca c cal,.c C ].cA ca] ca] cal ca

ca] ca] ol Cal S ]/CR) Bh GHrc L 2 aY BT SROVAMY RER, ASD0R G2 595 LB H-y o
je [V]ca] ca] ca] &4] ca] ca] ca] ca] ca]9c5a] cal] ca] ca] ca] éaf c"a] cal cnaj ] caJ ca]ca]c*
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajcaHW fi K- &MLO% & ()- "10%N & ()-$
10% &

*10% &(%’)’Ggg%‘gﬁ/ﬁ%c %" ]c%é& g%é RERnE 8 )cho%‘: ey 700 FT9R ™o\ 10 : 4*90 &

"()-"Z" 1994 &ef )Asn IE%P&'P( ?Y-*s Aye xrCEXAL 0P G109 @ G}Y thoL&'e val
109@Z" 10%&163- 9" " 10%& () 1Y% 10%& ()-39Z"10%&'5() - 2" &RugaBnmbC&MLO% | %
"10%9& ()- "10%9& ()-!'s "109%& ()-"10%& () -
10%9& ()-F 10%9& ()-g!'r!sitltul 11"bC&MLO% Y ~$10%& () - @O%&' () - $109%& () z
109 ACC GTG AGC TCA GGTGAGTTCT AGAAGGGATC C

Thr Val Ser Ser
120

(2) INFORMATION FOR SEQ ID NO:14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 142 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala Val Ala Pro Gly
-19 -15 -10 -5

Ala His Ser Gln val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
1 5 10



10g 10g: @ 109%g& ()- -m 109%g& ()- "9R)' ** A+B+C+dE:/ 10 10" 97 109%& ()-f 97
109& ()-fLAGLOY ()-L39% 109& ()-ss!109& ()-f!109%& ()- C+D+S+WH&, k- H OxY: /
10! 10%& ()- 03" 109%& ()- 13" 10%& ()-13"10%& ()-| FML0%& ()-' 10%& ()- 09 LT 200
100W4p5q5r 5555590bC 10s$109%2 & () - 99109%& ()-' 109& ()- 10 10 10sS8

109& () - 98" 109%& () - #9<mr<g==>dEbC

10L2' 1 109& ()-LO' 109& ()- L"109%& () - ;&gg 109%0&' () - L"10%& ()-L"109%& () - >?U?V?
WPX?f 2@ DbC 10" 3 $10% & ()-y3 $10%& {)2y@y10%& ()- 10S 10S

10S 97! 1098& ()- 97! 109 ()- , DDSEGUMHW XI Y ZI dYNC

pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 25

ser Met Tyr Trp Leu Glu Trp Val Arg Gln Ala Pro Gly His Gly Leu
30 35 40 45

Glu Trp Val Gly Glu Ile Ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn
50 55 60

Glu Lys Phe Lys Ala Arg Ala Thr Phe Thr Ala Asp Thr Ser Thr Asn
65 70 75

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
80 85 90

Tyr Tyr Cys Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr
95 100 105

Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
110 115 120

(2) INFORMATION FOR SEQ ID NO:15:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 467 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
(ix) FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION: 22..447



10 10 10 10s7 109% ()- @L3 "109% ()-g& " 109 ()- "3 $109% ()-y 3
$10%&' ()-yZlilm | KMWNJEYNC 10 L!"10%&' ()- 3" 10%&' ()- &' 10%&' ()-s
$10%r&' () - 10%&' () - S&L0%&' () - NQVRRSSSSShC 1010%&' () - %40%&' ()- 10 10

1099: ! 109%&' () -292 10%&' ()- @ L! " 10%&' () - SASUXYZf ZdEbC
10" 1"10% ()-""1"10%&' ()-0"1"10%& ()- 1" 109%& ()-& "10%& ()-

L109& ()-fZY[ O\\\\\\ bC 10109%& () - &LOY%& () -
9, 5" 10%& ()-L/"10%& ()-\y"__# " bdEhC

(ix) FEATURE:
{A) NAME/KEY: mat_peptide
(B) LOCATION: 79..447

(D) OTHER INFORMATION:

10 10 109: S 109%&' () -

/product= “"heavy chain

region C2l-Hayl"

{xi) SEQUENCE DESCRIPTION:

CTCCGCAAGC TTGCCGCCAC C ATG

CTG GCC GTG
Leu Ala val

GGC GCC GAG
Gly aAla Glu
10

GCC AGC GGC
Ala Ser Gly
25

AGG CCC GGC

Arg Pro Gly

TTC ACC ACC
Phe Thr Thr

GCC
aAla

GTG
val

TAC
Tyr

CAG
Gln

AAC
Asn

CCccC
Pro

AAG
Lys

ACC
Thr

AGG
Arg

TAC
Tyr
60

GGC
Gly

Lys

TTC
Phe

CTG
Leu
45

AAC
Asn

Met
-19

GCC
Ala

ccc
Pro

AGC
Ser
30

GAG

Glu

GAG
Glu

GAC
Asp

CAC
His

GGC
Gly
15

ATG

Met

TGG
Trp

AAG
Lys

TGG
Trp

AGC
Ser

GCC
Ala

TAC

ATG
Met

TTC
Phe

ACC
Thr

CAG
Gln

AGC
Ser

TGG
Trp

GGC
Gly

AAG
Lys
65

TGG

Trp
-15

GTG
val

GTG
val

CTG
Leu

GAG
Glu
50

GCC
Ala

SEQ ID NO:15:

AGG
Arg

CAG
Gln

AAG
Lys

GAG
Glu
35

ATC

Ile

AAG
Lys

GTG
vVal

CTIG
Leu

GTG
val
20

TGG

Trp

AGC
Ser

GCC
aAla

TTC
Phe

GTG
val

AGC

Ser

GTG
val

ccc
Pro

ACC
Thr

variable

TGC
cys

CAG
Gln

TGC
Cys

AAG
Lys

GGC
Gly

TTC
Phe
70

CTG
Leu
-10

AGC

Ser

Lys

CAG
Gln

ACC
Thr
85

ACC
Thr

09 0CT 2002

51

99

147

195

243

291



10" sy! 109%&' () - “sy!109& ()- sy!109& ()-
TFT109& () -O0F"1098$& () -F"109%& () - bgbcc! dd7e8e_@C 10 10 9! 109%& () - /
109 ()-,) "/ 10%& ()-,!"/ o 0 0CT 2007
10%A4A& () -, | +109%& ()-s9' YI0%&' ()--8e9e:eleNegi Fj kmN & 10% & ()-' & 110% &
'()-09! 10% & ()-nD! 10% & ()-ms10% & ()-%0% & ()- 10
10kl "mbn6N7Nn8nFNKNbC&" 10940%&' ()-' 109& ()- 10\ 10\ 10\7
"10A & ()-@ ! 10% & ()-- &' 10% & ()g . KnYoorw vwwdE: / 10 1099-
109&' ()-9%"10%' ()-3L@
109 ()-, "109& ()-ts109%& ()-fP10% ()- @Gwww XwWxxyxY:/ 10" 109%& ()--s
109 ()-s 109 ()-ss$109%8& ()-10% ()-%0% ()-3 10yzD{~dYNC 10 10 10
GCC GAC ACC AGC GCC AGC ACC GCC TAC ATG GAG CTG AGC AGC CTG ACC 339 .- .
Ala Asp Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr

75 80 85

AN

AGC GAG GAC ACC GCC GTG TAC TAC TGC GCC AGG TTC AGC CAC TTC AGC 387
ser Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Phe Ser His Phe Ser
90 9s 100

GGC AGC AAC TAC GAC TAC TTC GAC TAC TGG GGC CAG GGC ACC CTG GTG 435
Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val
105 110 115

ACC GTG AGC TCA GGTGAGTTCT AGAAGGATCC 467
Thr vVal Ser Ser
120
(2) INFORMATION FOR SEQ ID NO:16:
(i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 142 amino acids

(B) TYPE: amino acid

(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu aAla Val Ala Pro Gly
-19 -15 -10 -5

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu val Lys Lys
1 S 10



109y8" 109%&' ()-9 4:110% ()-L$! 10%& ()- LS 4"109%& ()-f  10%& ()-hdEYNC 10
591 10% & ()- s9! 10%& ()- s9110% & ()- f10% & ()-10% & () - &10% & (g)&dﬁzl
10" 10" &6 0'g.0CT 200
"109% & ()-f92Z"10% & ()--L, 4" 10% & ()-L $G 10% & ()-"110% & ()-s9! 109%& () -
weY:/ 10"L"109%& ()- s!109%& ()- L$L0%& () - L$109B& ()- S109%&’ ()- &910%& () -

10" <FGHI X] bC 10" s10%&’ () - 109& () - 10%359() “F 10 10

10" 91 (" 109& () - ndl (" 109& () - m qdYNC 10% 10

pro Gly Ala Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 25

ger Met Tyr Trp Leu Glu Trp Val Lys Gln Arg Pro Gly Gln Arg Leu
30 35 49 45

Glu Trp Met Gly Glu Ile Ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn
50 55 60

Glu Lys Phe Lys Ala Lys Ala Thr Phe Thr Ala Asp Thr Ser Ala Ser
65 70 75

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala val
80 85 90

Tyr Tyr Cys Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr
95 100 105

Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
110 115 120

(2} INFORMATION FOR SEQ ID NO:17:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 467 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii} MOLECULE TYPE: DNA (genomic)
(ix) FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION: 22..447



10 1090 "109%& ()-@LZ"10%&k ()-nlLZ"109%& ()-m
10" 9mM'10% & ()-tLy!10% & ()- 3 10% & ()-f & 10% ()-@10%W & ()-%0% & ()-;
GbC 10"10%&' ()-' 109%&' () -

10" &F(F"10% & () - &F(F"10% & () - & (F"10%-& () - STAEbC 10"
) ) " 1098 () -

10% ()-g°

1098 () -

10"

10"

1098 () -
$109%&' () -- TYZ[\ kpzbC 10" s$10%&' () - s$109%R& ()-10% & () - S&@0% & ()- 10 10
109/ 1 10%& () -szBdEbC 10" 9S s! 10% & ()-"9S s! 10%& ()-9S
s!109m& ()-L3Z"10% & ()-s "10% & (f* 104 & ()-B; Quj _@

{ix) FEATURE:
(A) NAME/KEY: mat_peptide
(B) LOCATION: 79..447

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

(D) OTHER INFORMATION:

1098 () -

region C21l-Hay3"

CTCCGCAAGC TTGCCGCCAC C ATG

CTG
Leu

GGC
Gly

GCC
Ala

GCC
Ala
40

TTC
Phe

GCC
Ala

GCC
Ala

AGC
Ser
25

ccc
Pro

ACC
Thr

GTG
val

GAG
Glu
10

GGC

Gly

GGC
Gly

ACC
Thr

GCC
Ala

GTG
val

TAC

CAG
Gln

AAC
Asn

CCC
Pro

AAG
Lys

ACC
Thr

AGG
Arg

TAC

Tyr
60

GGC
Gly

AAG
Lys

TTC
Phe

CTG
Leu
45

AAC
Asn

Met
-19

GCC
Ala

Cccc

Pro

AGC
Ser
30

GAG

Glu

GAG
Glu

GAC
Asp

CAC
His

asc

Gly
15

ATG

Met

TGG
Trp

ARG
Lys

TGG
Trp

AGC
Ser

GCC
Ala

TAC

ATG
Met

TTC
Phe

ACC
Thr

CAG
Gln

AGC
Ser

TGG
Trp

GGC
Gly

AAG
Lys
65

/product=

TGG

Trp
-15

GTG
val

GTG
val

CTG

Leu

GAG
Glu
S0

GCC
Ala

"109%& ()-' s10%& ()-v; dEYNC

AGG
Arg

CAG
Gln

AAG
Lys

GAG
Glu
35

ATC
Ile

AGG
Arg

GTG
val

CTG
Leu

GTG
val
20

TGG

Trp

AGC
Ser

GCC
Ala

"heavy chain

TTC

Phe

GTG
val

AGC
Ser

GTG
val

ccc
Pro

ACC
Thr

1+

variable

TGC
Cys

CAG
Gln

TGC
Cys

AGG
Arg

GGC
Gly

TTC
Phe
70

CTG
Leu
-10

AGC
Ser

AAG
Lys

CAG
Gln

ACC
Thr
55

ACC
Thr

09 0CT 2002

S1
99
147
195
243

291



10"&y109% & ()- 10" 10" 10"&9 "10% & ()-&F.!110% & ()-M 9S s! 109%& () - 9S

s! 10%& () - hg=dEj _@

10" 110% & ()--SL10% & ()-g s$L0%& ()- s$L0%& ()-s$10% & ()-10% & () 09400
10" FO409%& ()- 10" 10" 10"& F'10% & ()- 9( 109% & ()-LS#H 10% & ()-°

109% & () - h, dEnbC 10" 91 110%&. ()-gL ! 10%&' ()- f

109 ()-g ! 109 ()-s@ 109 ()- 109 ()- ost uvUbC

10"$10% & ()-310% & ()-9%40% & ()- .10 10

10" 95! 109& ()- 95! 109& ()- U, #|ij kI'dYNC 10" 10" 10" 10"&5"10% & ()-9Y4

10% & ()-9' "109% & ()- 1Y'10% & ()-Msni'10% & () -1 { dEYNC

GCC GAC ACC AGC GCC AGC ACC GCC TAC ATG GAG CTG AGC AGC CTG AGG 339
ala Asp Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg
75 80 85

AGC GAG GAC ACC GCC GTG TAC TAC TGC GCC AGG TTC AGC CAC TTC AGC 387
Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Phe Ser His Phe Ser
90 95 100

GGC AGC AAC TAC GAC TAC TTC GAC TAC TGG GGC CAG GGC ACC CTG GTG 435
Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Vval
105 110 115

ACC GTG AGC TCA GGTGAGTTCT AGAAGGATCC 467
Thr Val Ser Ser
120
(2) INFORMATION FOR SEQ ID NO:18:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 142 amino acids

(B} TYPE: amino acid

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala Val Ala Pro Gly
-19 -15 =10 -5

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
1 5 10



10" s! 109 ()-Ss! 109 ()- ! 109% ()- @ 109%& () - F109%& () - %40% () - W4 dEYNC 10"

LLO 109%& ()-T ,!10%& ()-"" !'10%& ()- O !109% ()- ° !10%& ()- ° ! DApBCI N0
| FGHI X] bC 10" 10% & ()-S 10% & ()-310% & ()-'10% & ()- 10 10
10L4m" 10%& () -, _~. NdEbC

10" &23"10% & ()- @+ ! 10% & () - S9S& 10% & ()-9Z"10% & () -
LG'10% & ()-@! 109 & ()-!"#$3: Hz[ < 10" $109%& () -
$100& () - F10%: () - &10% () - 101010@ x&23; 10% () - G\E: / 10

pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 25

Ser Met Tyr Trp Leu Glu Trp Val Arg Gln Ala Pro Gly Gln Arg Leu
30 35 40 45

Glu Trp Met Gly Glu Ile Ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn
50 55 60

Glu Lys Phe Lys Ala Arg Ala Thr Phe Thr Ala Asp Thr Ser Ala Ser
65 70 ‘ 75

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
80 85 g0

Tyr Tyr Cys Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr
95 100 105

Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr val Ser Ser
110 115 120

(2) INFORMATION FOR SEQ ID NO:19:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 105 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:



10L; g 109%& ()- L90"109& ()- $s!10%& ()-:s "109%& ()-!10%& ()-S10%& ()-*xY:/
10&Y+"10% & ()-9% 10%6 & ()-LI 10% & () - s$10%-& ()-10% & ()- '1Q% & (3-
10/ bC 10LG'10%& ()- ~3"10%&' ()-10%& ()-%0%& ()- 10" 10" 10"&1 § OCT 2002
"10% & ()-wxnmbC 10, &10%&' ()-4 10 10 1099

"109& ()-9F1' ! 109%&' ()-9+3"109%& ()-9"10%& ()-9 tdEnbC

107 . 1109 () - @$ni' 109&' ()-s!109& ()-sF"109%& ()- MB1O%&' ()-10%& ()-& ()8=xbC
10" L@10%& () - SL@10%H& () - s10%48&4() -' 10%4& ()- 10 10 10L5

10%& () -x7]qrstbC

TGAAGAAAGC TTGCCGCCAC CATGGAGACC CCCGCCCAGC TGCTGTTCCT GCTGCTGCTG 60
TGGCTGCCCG ACACCACCGG CGACATCCTG CTGACCCAGA GCCCC 105
(2) INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 95 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPQOLQOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:
GATGTTGGTG CCGATGCTCT GGCTGGCCCT GCAGCTCAGG GTGGCCCTCT CGCCGGGGCT 60
CAGGCTCAGG GTGCCGGGGC TCTGGGTCAG CAGGA 95
(2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 75 base pairs

(B} TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:



101096& () - &S1096& ()-m 10H 10H 10HS#l " 10%4& () - 39FG' 10%4&’ () - - L
"109%4& ()-!! p$a%lEbC 1088 ! 1096& ()- & F" 1096&' () - 09 0CT 2002
91 1096& ()-gLZ" 109%& ()-M "109%%& ()- @ 1096& ()- a%& '' ''''bC 10

1 109& ()- 109 ()- @10%& ()- 105 105 1059! 1096& ()-f &2

"109%6& ()- @ (+, , 2/ 000dE: / 10 10L9nt 10%&’ ()-zL, "' ! 109%& () -

& Y109 ()- 11109 ()-" Y 10%& ()- ! 10%&' ()-y000001, 3%FXY: /

10" F" 10% () - m & 10% ()-! 109%& ()53 S$10%! ()- 10%& ()- &10% ()-3

CAGAGCATCG GCACCAACAT CCACTGGTAC CAGCAGAAGC CCGGCCAGGC CCCCAGGCTG 60
CTGATCAAGT ACGCC 75
(2) INFORMATION FOR SEQ ID NO:22:

(i) SEQUENCE CHARACTERISTICS:

(A)
(B)
(<)
(D)

LENGTH: 87 base pairs
TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:
AGGGTGAAGT CGGTGCCGCT GCCGCTGCCG CTGAACCTGC TGGGGATGCC GCTGATGCTC
TCGCTGGCGT ACTTGATCAG CAGCCTG
(2) INFORMATION FOR SEQ ID NO:23:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 84 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

. 60

87



1094 +838V8999 99xnbC 10' 109 ()- 10 10 1098g 109%& () - L610%& () -
Ls3109& ()- / 109& ()-99/:::f<<dEmbC |
109#2"10% & () - s& 109& ()- s109& ()-Z"109& ()-!109%& ()- YL0%& () - <A&%§A&%TBE)%Z
10" s$109B& () - ms$109%& () - MLOYBE () - &109%& ()- 10 10

1009#Z" 109%&. () - BMFFG2Hf JvJdEbC 10&5MLOYBE () - 9L* 7" 109B& () - 9L* Z" 109%& () -
3" 1096& ()- sm0%& () - s$10%&' () - mvdj KkKI Knkz KKk OQoC

10" F! 10%& ()- 3" 10%&' ()-s10%& ().~510%& ()- 105 105

105y8! 1096& () - QSUUUUUUZVLC 10, ! 109M& ()- 109 ()-19409% ()- 10 10 109/

"10%& () -Ls'
GCGGCACCGA CTTCACCCTG ACCATCAGCA GGCTGGAGCC CGAGGACTTC GCCATGTACT 60
ACTGCCAGCA GAGCGACAGC TGGC 84

(2) INFORMATION FOR SEQ ID NO:24:
(1) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 82 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:
TTTGGATCCT TCTAGAATAC TCACGTTTGA TCTCCACCTT GGTGCCCTGG CCGAAGGTGG 60
TGGGCCAGCT GTCGCTCTGC TG 82
(2) INFORMATION FOR SEQ ID NO:25:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 97 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:



"10%&' ()-ZVWWN [] _dEbC 10" 11" 10%& () -
9-1109%&' ()-gZ"109&' ()-",!10%& ()-",! 10%& ()-0, ! 109%& () - > add0CT 2002
10" F'10%g& () - ~$10%& ()-310%&' ()-$10%& ()- 10 10 10 " 11"10%& () -
ahtinjojpjqgjjjbC 1010% & ()-)10% & ()- 10 10

10795 10%&' () -95m' 10%&' ()- " F"10%&' ()- jj knopr:v;v<vdE:/ 10 10" &f

"109& ()- & "10% & ()-& "109% & ()- " 1"10%& ()- 1"10% & ()- 1" 10%& ()-
<v=vJvOvvwewxY:/ 103"10%& ()-!109m& () -

0sL$10% & ()-sL$10% & ()-10%& ()-' 10%& ()- 10ZHbC 10 $10%&' ()-L

R, - %4 0%K, - "10% & - Oz &' -
109 0) - 38R r1eecte DidRacted §oetdanddd TiTehdedt i iecers 60

GCCCCCGGCG CCCACAGCCA GGTGCAGCTG GTGCAGA 97
(2) INFORMATION FOR SEQ ID NO:26:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 103 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:
CAGCCAGTAC ATGCTGAAGG TGTAGCCGCT GGCCTTGCAG CTCACCTTCA CGCTGGCGCC 60
GGGCTTCTTC ACCTCGGCGC CGCTCTGCAC CAGCTGCACC TGG 103
(2) INFORMATION FOR SEQ ID NQO:27:
(i) 'SEQUENCE CHARACTERISTICS:
(A) LENGTH: 105 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:



10" & 1 10%&' ()-s " 1109%& ()-""110%&' ()-"1109%& ()- " $10%& ()- " $10%& ()- KVbC
10 109%& ()-S&10%& ()- 10+ 10+ 090
10+ 910%+&' ()- & 110%&' ()-s & 10%& ()-s4l modYNC 10 10 10 CT 2007
10" s2! 10%&' ()-s2! 10%&' ()-sY"10%&' ()- L$10%& ()--L$10%& ()--o0| @ dEYNC 10
T110%gWe () - & 10%& () - &F10%& () - $10%& () - 10%g&' ()-3%40%& ()- ]1Z[\]dYNC
10 10g 10g
109910%g& ()-1.!10%g& ()- ! 10%g& (J7& ! 10%@& ()-& ! 10%g& ()- & j q$XadEYNC 10
10%&' ()-9! 109%&' () - L$10%& ()-gL$10%& ()-910%& ()-&10%&' ()-3arsjK, C
109%&' ()- 10%& ( 0%&: g -#3Q 10%& () - 0%& - 109& (gi% eF, C 10%&' (
1098 () - ch@@@%§ ATE - TERAARGEGT ﬁ@b?%% §CC&&C@\ GRSEFSAEAGR () - 60
10%&' () - 10%& ()- 109 ()-#3QdJ+C 10%& () - 10%& ()-#3Q 10%& ()- 109%& ()-.

109& () - ' % U (dh- 1098 ()-#3Q 10%&
109 8 gkl +égﬁ%g&(g %%%?%I%f’ko fﬂgg/éi‘f)ﬁg i 2 ()- 10% ()-#30 1b3°
10%& ()-ij v~eA+C 10%3Q 109%& ()- 10%& ()- 109%& ()- 10%& ()- #3QdJ+c 109& () -
10%& () - #3Q1kBeMIATI oN 1A9R'SEY - 10 BO&2(:) - 10%& ()-) dC+C 10% " 3" 10%I$& () -
'3"y10%d$& ()-3 10%& ()-#3Q 109%& ()- 10%& ()-) GXVWKYgpvU4 " f 10%8& () -
C#10%$& ()- 10d$- 10d$10d$ " 4110%$& ()- sL*! 10%$& ()-- °

"$10%1$8& () - pHRVIRUVERGDBESRAIERISEIARG05& () - YI0QB- 10QB10Q8  s9LOUBE () -

T ss$10%C &' () - @(A)SBM@@RO‘():a@I@ﬁ:NMlO#lO#lO# 1" 10%t& () -

S @B10% & () - {5%,  @BLO% A" & () -
@BLOYKKXE () - @ NA410 10% - 1 109% ()- !109%& ()- " &10%B& ()-
CL109%8& () - - 1<G%%2‘F(P5NDED¥WSIW%$ & ()- "S10%$ & ()- "yl0%$ & ()-
YL &y10% $ & () - 1cxb®1@epomcsto%n(e;rwwu|[ vud O 110% & () -

110% ! °& ()- ° L10% q & ()-

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:
GTCCTCGCTG GTCAGGCTGC TCAGCTCCAT GTAGGCGGTG TTGGETGCTGG TGTCGGCGGT 60
GAAGGTGGCC TTGGCCTTGA ACTTCTCGTT GTAGTTGGTG GTGAAGG 107
(2) INFORMATION FOR SEQ ID NO:29:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 83 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:29:



L10% & ()- ° L10% & ()- - “f10%$ & ()- >\|[:vUs = @4YL0%& ()-
@4Y109& ()-° "N2 10%$ & ()-° "FOL0%$ & ()- Y + "109SY& ()-@ ¢
110% $° & ()-(xvUs 108 %B & ()- ° 10% % & ()- "1 1098& ()- 9 0CT 2002
“ 0 0%0& ()- 105103108 @A4YL1096& ()-xPx|[:vU4 ° 10%0& ()- f10%& ()-
HF109%& ()-° ~ 1099& ()- - 1090@& ()-- f109B& ()-x |[:vU4 3. #10%& ()-

T3 #1099 () - | (#109&' ()-s° ~(#1098& ()-s A##109& ()-"- " ##10%&' ()-° EvU4
cOY $10%#& ()- S10% $t& ()- " &10% $t & ()-3101010 3#109%& () - -

C3#10%& ()-EQn|[:vU4 “10% $t& ()-M &IH#109& ()- " " &&H10% $t & () -
YOH#HL109& ()- " "~ O#10% $t& ()- - “9Y $10%t& ()-@|[:vU4s "L-10%S$t& ()-° "*3
10% $t &dcheCcTAAl QORE& Gk CAE8Ed racTAAGhE 084 RIGETEAG -CCACTTCAGC 60

109%*& ()- M, qrst| obU4 " &109%%& ()- 10$10$10$%° }07109%%& () -

T(MLO0% $t & ()- Z31098& ()-S 8,/ 10%$L& ()--h[[:bU4 ~  31098& ()-

1096B& (JECACERIST AOUEUQTE)CGA * 1096& () - @ MPLOK $( & () -- - 83
“1098& ()-[|[:bU4 * x12100& ()- “OWLO%E& ()-° 'y, 109B& ()- s$10%6"6& ()-M

xs$10%4$18&" 9 erwU4 “F $10% p# & ()-° 10% $ & ()-

* 94.0% $% @ W%%i%%%%@é%%ﬁgﬁ _ 121090398 ()-|[:vU4 ° " SHI0% $ & ()-
COf#109&R ()-M Cf#10% $ & ()-My#I10%&' ()-" Cy#10% $ & ()- - TF

$109T& () - (i) 'sEbumidk cHAXIAMRSSEIAG)- ~ t$F#10%t& ()- " $F#10% $ & ()-

T#10% & (- M ($10% 8,8 ) b 0% O

(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA {genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:
TTTGGATCCT TCTAGAACTC ACCTGAGCTC ACGGTCACCA GGGTGCCCTG GCCCCAGTAG 60
TCGAAGTAGT CGTAGTTGCT GCC 83
{2) INFORMATION FOR SEQ ID NO:31:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: single

(DY TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:
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(ii) MOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:
TTTGGATCCT TCTAGAACTC ACC 23
(2} INFORMATION FOR SEQ ID NO:33:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLQGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:
TTTGGATCCT TCTAGAATAC TCAC 24

(2) INFORMATION FOR SEQ ID NO:34:
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(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:
AACAGCTATG ACCATG : 16
(2) INFORMATION FOR SEQ ID NO:35:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35:
CTGAACCTGT CGGGGATGCC GCTGATGCTC 30
(2) INFORMATION FOR SEQ ID NO:36:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 base pairs

{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:
CCCGACAGGT TCAGCGGCAG CGGCA 25
(2) INFORMATION FOR SEQ ID NO:37:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:
GGTCAGCACG ATCTCGCCGG TG 22
(2) INFORMATION FOR SEQ ID NO:38:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)



El 109%#& ()-, 04 109%#& ()- ~ 10%#H& ()-- } @#10%#H& () -,
T1096#& ()->|[:bU4 U YAL0%#& ()-  +109B"& ()-° t  +109%#& ()-09 0CT 2000
) 109#HE () - I $mLO%#HE ()- j1 109%#& ()-&+vU4 “y10% $ & () -

06 10% $° & () - 10X#10X#10X# x8 109X#&' ()- x8 1094 & ()- "8

109&' ()-+9i CQ [:vU4 ° "LET#I0% ()-:  nLfT#109%& ()-: “f 10%$ & ()-
Cy"10%& () - Hy"10%HH& ()- “y10% $ & ()-Qh|[:vUd T ' f#HI0%R ()-M
CF#10% $ & ()-M & SHI0WR ()-: & SH10% $ & ()-: S 9SHIOWR ()-:

SOSH#10% $ & ()-:y$| obUs C&LI0%VBMR {)- 101010 1f#109%& ()-°
C1F#10% $° & ()-° S, SH10% " & ()- US, SH10% $° & ()-"%): D [:bus

Ol SH109VBME ()-:  LT#10%&' ()- " LT#10%BME ()- " L$10%& ()-°

CLSI0%VEME () - " S10%VBME ()-2|[:bU4 ° $,10%!& ()- $, 10%8& () - N
“CFT10%VBME () - 910%VFME () -M T 910%VvBME () - M a9l SH109N& ()-:*.uv|[:-410"$
T3 1410% $ &if)sEQuahdH OHyBMETIPN: BH0MMIEIE) - T 0L0%VBME' () -
C@10%BME ()- @ +10%BM ()-vwx!jbA410 $ ° 3 CH 109 #] & ()-- &
10%#z& ()--  $10% & ()- ~310%#z& ()- ~&910%#z& ()- 10 $ 10 $ jG{%:MlO
$ ° s+109ARTCETRE TORAIPREAGELTNSCCs$10% #2& ()- | @ 10%t& ()- ¢ 10%&{N-- $
E 10%#>& ()-S+M nj [ NA41010#10#10# S8

(2) INFORMATION FOR SEQ ID NO:39:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39:
CCGGGGGCCT GCCTCACCCA CTCCAGCC 28
(2) INFORMATION FOR SEQ ID NO:40:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40:
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(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41:
GAAGGTGGCC CTGGCCTTGA ACTTCTCGTT GTAG 34
(2) INFORMATION FOR SEQ ID NO:42:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42:
CAAGGCCAGG GCCACCTTCA CCGCCGAC 28

{2) INFORMATION FOR SEQ ID NO:43:
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{ii) MOLECULE TYPE: DNA (gencmic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43:
GTCCTCGCTC CTCAGGCTGC TCAGCTCCAT G ' 31
(2) INFORMATION FOR SEQ ID NO:44:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA (genomic)

{x1i) SEQUENCE DESCRIPTION: SEQ ID NO:44:
CAGCCTGAGG AGCGA&GACA C 21
(2) INFORMATION FOR SEQ ID NO:45:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs

(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
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{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
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(2) INFORMATION FOR SEQ ID NO:49:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: DNA {(genomic)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:49:

ACCAGCGCCA GCACCGCCTA C 21
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Claims

1. A reshaped human monoclonal antibody specific for IgE comprising an antigen binding
site comprising, in sequence, the hypervariable regions CDR1, CDR2 and CDR3; said
CDRI1 having the amino acid sequence Met-Tyr-Trp-Leu-Glu, said CDR2 having the
amino acid sequence Glu-Ile-Ser-Pro-Gly-Thr-Phe-Thr-Thr-Asn-Tyr-Asn-Glu-Lys-Phe-
Lys-Ala, said CDR3 having the sequence Phe-Ser-His-Phe-Ser-Gly-Ser-Asn-

Tyr- Asp-Tyr-Phe - Asp-Tyr-Phe-Asp-Tys, said reshaped human antibody having an
antigen binding affinity which at least about equals that of the murine CDR-donor
antibody TES-C21, a direct equivalent or a derivative of said reshaped antibody.

2. A reshaped human antibody according to claim 1 comprising an antigen binding site
comprising: t
a) a first domain comprising, in sequence, the hypervariable regions CDR1, CDR2 and
CDR3, said CDR1 having the amino acid sequence Met-Tyr-Trp-Leu-Glu, said CDR2
having the amino acid sequence Glu-Ile-Ser-Pro-Gly-Thr-Phe-Thr-Thr-Asn-Tyr-
Asn-Glu-Lys-Phe-Lys-Ala, said CDR3 having the amino acid sequence
Phe-Ser-His-Phe-Ser-Gly-Ser- Asn-Tyr-Asp-Tyr-Phe-Asp-Tyr-Bhe-Asp~Tyr; and

b) a second domain comprising, in sequence, the hypervariable regions CDR1, CDR2 and
CDR3, said CDR1 having the amino acid sequence
Arg-Ala-Ser-Gln-Ser-Ile-Gly-Thr-Asn-Ile-His, said CDR2 having the amino acid
sequence Tyr-Ala-Ser-Glu-Ser-Ile-Ser, said CDR3 having the amino acid sequence
GIn-Gln-Ser-Asp-Ser-Trp-Pro-Thr-Thr, said reshaped human antibody having an antigen
binding affinity which at least about equals that of the murine CDR-donor antibody
TES-C21, a direct equivalent or a derivative of said reshaped antibody.

3. A reshaped antibody according to claim 2 comprising:

a) an immunoglobulin heavy chain or a fragment thereof which comprises a variable
domain comprising in sequence the hypervariable regions CDR 1y, CDR2y and CDR3y
and the constant part or fragment thereof of a human heavy chain, said CDR 1y having the
amino acid sequence Met-Tyr-Trp-Leu-Gluy, said CDR2y having the amino acid sequence
Glu-Ile—Ser—Pro-Gly-Thr-Phe-Thr-'fhr-Asn-Tyr—Asn-Glu-Lys-Phe-Lys-AIa, said CDR3y
having the sequence Phe-Ser-His-Phe-Ser-Gly-Ser-Asn-Tyr-Asp-Tyr-Phe-Asp-Tyr-
-Phe-Asp-T¥s; and

b) an immunoglobulin light chain, or a fragment thereof, comprising a light chain variable
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domain comprising in sequence the hypervariable regions CDR1; ,CDR2; and CDR3 and
the constant part, or a fragment thereof, of a human light chain, said CDR1; having the
amino acid sequence Arg-Ala-Ser-Gln-Ser-Ile-Gly-Thr-Asn-Ile-His, said CDR2 having
the amino acid sequence Tyr-Ala-Ser-Glu-Ser-Ile-Ser, said CDR3; having the amino a
sequence Gln-Gln-Ser-Asp-Ser-Trp-Pro-Thr-Thr, a direct equivalent or a derivative of
said reshaped antibody.

4. A reshaped human antibody or a derivative thereof according to claim 2 comprising

a) a heavy chain comprising a variable domain having an amino acid sequence
substantially identical with that shown in SEQ. ID. No. 11 starting with the amino acid at
position 1 and ending with the amino acid at position 123 and the constant part of a human
heavy chain; and

b) a light chain comprising a variable domain having an amino acid sequence substantially
identical with that shown in SEQ. ID. No. 5 starting with the amino acid at position 1 and
ending with the amino acid at position 107 and the constant part of a human light chain.

5. A reshaped human antibody or a derivative thereof according to claim 2 comprising:

a) a heavy chain comprising a variable domain having an amino acid sequence
substantially identical with that shown in SEQ. ID. No. 13 starting with the amino acid at
position 1 and ending with the amino acid at position 123 and the constant part of a human
heavy chain; and

b) a light chain comprising a variable domain having an amino acid sequence substantially
identical with that shown in SEQ. ID. No. 5 starting with the amino acid at position 1 and
ending with the amino acid at position 107 and the constant part of a human light chain;

6. A reshaped human antibody according to any of claims 1 to 5, wherein the heavy chain
comprises the heavy chain human constant region y1, and a derivative thereof.

7. A reshaped human antibody according to any of claims 3 to 5, wherein the heavy chain
comprises the heavy chain human constant region y1, and the light chain comprises the
light chain human constant region x, and derivatives thereof.

8. A reshaped human antibody according to claim 5 designated H3L1 produced by the cell
line EH31.8, or a derivative thereof.

9. A reshaped human antibody according to claim 4 designated HIL1 produced by the cell
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line EH11.13, or a derivative thereof
10. A derivative of a reshaped human antibody according to claim 1.

11. A process for the preparation of a reshaped human antibody, a direct equivalent or a
derivative thereof according to claim 1 comprising culturing a suitable host producing a
protein of the invention and, if required, isolating said protein and optionally converting it
into a derivative.

12. A DNA construct encoding a heavy chain or a fragment thereof comprising

a) a first part which encodes a variable domain comprising alternatively FRs and CDRs,
said CDRs being in sequence CDR1y, CDR2y; and CDR3y, the amino acid sequences of
which are identified in claim 3, and optionally, '

b) a second part encoding a human heavy chain constant part or fragment thereof.

13. A DNA construct encoding a light chain or a fragment thereof comprising:

a) a first part which encodes a variable domain comprising alternatively FRs and CDRs,
said CDRs being in sequence CDR1;, CDR2; and CDR3,, the amino acid sequences of
which are identified in claim 3, and optionally

b) a second part encoding a human light chain constant part or fragment thereof.

14. A hybrid vector comprising a DNA construct according to claim 12 and/or a DNA
construct according to claim 13.

15. A host cell transformed with a hybrid vector according to claim 14,
16. A host cell according to claim 15 which is cell line EH 11.13
17. A host cell according to claim 15 which is cell line EH 31.8

18. A reshaped human antibody, a direct equivalent thereof and/or a derivative thereof
according to claim 1 for use in the prophylaxis and/or treatment of allergic reactions in

humans.

19. A pharmaceutical composition comprising an antibody, a direct equivalent and/or a
derivative thereof according to claim 1, and a pharmaceutically acceptable carrier.
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20. Use of an antibody, a direct equivalent and/or a derivative thereof according to claim 1
for the qualitative or quantitative determination of IgE.

21. Test kit for the qualitative or quantitative determination of IgE comprising an
antibody, a direct equivalent and/or a derivative thereof according to claim 1.



