Identification of Novel IgE Epitopes CROSS RELATED APPLICATIONS
[0001] The present application claims priority to PCT Application No.
PCT/US04102892 and PCT/US04/02894 filed Feb. 2, 2004, all of which
are incorporated by reference herein. BACKGROUND OF THE
INVENTION [0002] Allergy is a hypersensitive state induced by an
exaggerated immune response to a foreign agent, such as an allergen.
Immediate (type 1) hypersensitivity, characterized by allergic reactions
immediately following contact with the allergen, is mediated via B cells
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contacted with the aliergen, the Fee receptors are crosslinked by binding of the
allergen causing the celis to degranulate and release a number of anaphylactic
mediaiors such as histamine, prostagianding, leukotrienes, ete. I is the release of
these substances which is responsible for the clinical symptoms typical of
immediate hypersensiiivity, namely contraction of smooth muscle In the
respiratory fract or the intesting, the dilation of small blood vessels and the
increase in their permeability to water and plasma proteins, the sacretion of
MUCUS resUiting, e.g in allergic rhinitis, atopic excama and asthma, and the
stimulation of nerve endings in the skin resuliing in itching and pain. In addition,

the reaction upon second contact with the allergen is intensified because some B



affinity receptor FceRIl. FceRl is predominantly expressed on the surface
of mast cells and basophils, but low levels of FceRI can also be found on
human Langerhan's cells, dendritic cells, and monocytes, where it
functions in IgE- mediated allergen presentation. In addition, FceRI has
been reported on human eosinophils and platelets (Hasegawa, S. et. al.,
Hematopoiesis, 1999, 93:2543- 2551). FceRl is not found on the surface
of B cells, T cells, or neutrophils. The expression of FceRI on Langerhan's
cells and dﬁrg,_ngl dendritic cell§"isffurg$tigrl1au% and %olqgi Ilggirg‘molyt%?% "
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[6006] The siructural entities on the igk molecuie that interact with FeeRI and FeeRl

have also been identifled. Mutagenesis studies have indicated that the CH3
domain mediates IgE interaction with both FceR! (Presta of al., J. Biol. Chem.
1994, 269:26368-28373; Henry Ad. ef al, Biochemistry, 1997, 36:15588-15578)
and FeeRIl {Sution and Gould, Nafure, 1993, 366. 421-428; Shi, J. ef &/,
Bicchem/stry, 1697, 36:2112-2122). The binding sites for both high- and low-
affinity recepliors are located symmetrically along a centrai rotational axis through

the two CH3 domains. The FoeRl-binding site is iocated in & CH3 domain on the



induction of allergy and provides for the maintenance of the allergic state.
As the response of other antibody classes is not affected, both an
immediate and a long lasting effect on allergic symptoms is achieved.
Early studies of human basophil density showed a correlation between
the level of IgE in the plasma of a patient and the number of FceRI
receptors per basophil (Malveaux at at., J. Clin. Invest., 1978, 62:176).
They noted that the FCERI densities in allergic and non-allergic persons
range from 10" to 106 receptors per basophil. Later it was shown that
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anaphylagfigdeami?Res involved using humanized anti-igE antibody to treat aliergic
rhinitis and asthma (Come, J. ef al., J. Clin. Invest. 1887, 99:879-887; Racine-
Poon, A. ef al, Clin. Pharmcol. Ther, 1997, 62:675-690; Fahy, J.V. ef al,, Am. J.
Resp. Cril. Care Med. 1997, 155:1824-1834; Boulst, L. P. ef al,, Am. J. Resp. Crit.
Care Med., 1997, 155:1835-1 840; Milgrom, E. et al.,, N. Engl. J. Med., 1988,
341:1966-1973). These ciinical data demonstrate that inhibition of IgE binding to

its recepiors is an effeciive approach {o realing allergic diseases.



[0010] Therefore, antibodies applicable for therapy of allergy must not be
capable of reacting with IgE bound on sensitized mast cells and
basophils, but should retain the capability to recognize sIgE' B cells. Such
IgE isotype-specific antibodies have been described e.g. by Chang at al.
(Biotechnology 8, 122-126 (1990)), in European Patent No. EP0407392,
and several U.S. Patents, e.g., U.S. Patent No. 5,449,760. [0011]
Peptides used to generate anti-lgE antibodies also suffer from the
dangerous potential to induce anaphylactic antibodies. Generation of
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(epitope A E%Wﬂf%sﬂﬁe present invention comprises the amino acid by other
sequencesAsa IPYBUAFG BIVPEI S SRR PYP Ked'Rad Ry KadTERY iHPY
NO. 72). @agexample of epitope A is: Asn Pro Arg Gly Val Ser Ala Tyr
p pItop g Gly y
[Btk‘l%l}l Ser Af g@@aé@ﬁs% IRNG ?@wer affinity non-anaphylactic antibodies that bind
specifically to IgE but do not bind IgE already bound to its high affinity receptor, as
well as peptides for active immunization that do not induce anaphylaciic
antibodies. The inventors have identified the specific epitope of IgE that provides
high affinity binding of antibodies without binding 1¢ lgE on mast cells or basophi%s,l
These specific epitopes can in turn be used to gnerate specific peptides for acfive
immunization to generate antibodies to gk that only bind to the regicn of igE that
hinds to the receptor, ensuring that the antibodies do not crosslink 1gE already

bound to the receptor and thus are non-anaphylactic.



Another immunogen (epitope B, Fig. 11) comprises the amino acid
sequence: Leu Pro Arg Ala Leu Xaa Arg Ser Xaa (SEQ ID NO. 74).
Examples of Epitope B include: Leu Pro Arg Ala Leu Met Arg Ser Thr
(SEQ ID NO. 75) His Pro His Leu Pro Arg Ala Leu Met Arg Ser Thr (SEQ
ID NO 76) Leu Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr (SEQ ID NO
77). In either SEQ ID NO: 72 or SEQ ID NO: 74, Xaa may be any amino
acid. [0015] These peptides may be included in a composition comprising
at least one of the peptides and a physiologically acceptable carrier,
diluent, SEaBIMAARGOEXEIFRVENSIRYI as an immunogenic carrier. The
[ooimMUNOgeRIGEasHERBRYL e &g BB teblitictetdtnnsstoxbied &na the CH3
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comprisin E ID NO 72 and/or SEQ ID NO 74 to a mammal suffering
from an Ig ‘mediated disease or condition. The high afflnlt% antibo i}/ may
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monoclorizie Skrhpig EfrmEdizéddiseases or conditions mclude e.g.,
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Flgure 3B depicts the comparlson eavy chains of

combined humé:ﬁ”t@ﬁ%:}é?té*BP%B%@@@&bTf@@@}ﬁ&ﬁé%ﬁr@@ﬁt?&
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[0G15] These peplides may be included in a composition comprising at teast one of the
peptides and a physioclogically acceptabie carrier, diluent, stabilizer or excipient,
as well as an immunogenic carrier. The immunogenic carrier may be, e.g., BSA,
KLH, tetanus toxoid, and diphtheria foxoid. The present invention also relates {o
polynuciectides encoding SEQ ID NOS. 72-77, veclors comprising said

. poiynucieotides, and celis harboring said vectors.

[0016] The present invention also relates to antibodies that specifically bind to epitope A
and/or epitope B. The present invention is also directed fo a method of making
antibodies that specificaliy bind to epitope A and/or epitope B.

106017] The present invention relates to the administration of peptides comprising SEQ |D
NO: 72 and/or SEQ ID NO 74 io a subject suffering from an igE-mediated disease

or condition



compared to the parent TES-C21. [0024] Figure 5A and B depict the
ELISA tit :radon curves for clones 4, 49, 72, 78, and 136, as compared to
the parent Fab of TES-C21 and negative control (5012). [0025] Figure 6
depicts an inhibition assay of clones 2C, 5A, and 51, as compared to the
parent TES-C21 and a negative control antibody. [0026] Figure 7A depicts
the sequences of clones having a combination of beneficial mutations
which resulted in even greater affinity for IgE. [0027] Figure BA & 8B
depict the framework sequences of the entire light chain variable region
{00161 cloned 136 1e® iy saliassigeoD, i3padninisatia A4IERaB1hgY ‘Apdes
- 113. [0028}Eigite QA% O dlenict-the fresaenDrk GetentesSENe BAtié o a
heavy CWMQ&!@%‘%@%& o 38 Glones, (9029 Figuresid ArE depigtiniy

the complete heavy and light chain sequences for nest.%SéS Zg: bSlbgAaona{
2B, and F3ROCTRIOS01 T80 SN T ASIE (HEEER reai%z}]ia?nYnna T L
sequenceuhhapanglgBushdohighiigas dssteper Aot EpRepeB e asthma,
[0031] Figwie o2 eepicts te-avesrpping peptidescused. to identify Epitope

B. 6 [0032] Eigptest3 dapifisdhe-ifentfigation of important residues in the
binding region of Epitope A. [0033] Figure 14 deﬁicts th ide%iﬁcatip%é&f/

(G portant 1ESEIAcs ARG TETIGHOR ERBFE S IO Edure
depicts a sesteanbrstearalysis of MAb binding to mutant peptides. [0035]
pdzigure 16mgiepicisdhe generation:ofantidgb: anjbediesiit ausainsganisrating

animal ex%gégin\%%%@an IgE. DETAILED DESCRIPTION OF THE

INVENTI(%,N gfinlt'iqns' 0036] Terms used ,throuijn hout this ap Iicatl,ont
06348 to be EGHSRfERRAIT AIIRMATHART /PIRAP 55&%@&@%@8@&5‘ ary

skill in theaaiboBloTES O quplitartydisiteuthar thiefelowintftermd¥e
[o@iven the particuto defipitionas detinest belovaj0ddirlshaphi@seand the

"substantially, identical” with r S to an antibody chain polypeptide
sequencecf)nrﬁtijngtde h%rﬂg%eéndo %sga%ggnﬁ ody chain exhibiting at least 70%,

0BEB0%, GrO0Y4 BFe959F Seqbient TRy 13 (e TferRiftaphlypeptte ™ =
sequencecdhier¢erimtngdtherespect624. nucleic acid sequence may be
{eg%fg/stru egp%m §§%‘/ﬂ@@§e‘§fcﬂH@_'§9@%&§’ﬁ?ﬂﬂsi biting: a-ledst alpors, 858 Odinc
Sequ’eonrce.?{g‘ Oag com?:)asree%l%g 1 Ceepérgn@la%t& yﬁ%fé&@%‘:%@g&g'&ﬂ%@ {5D12).
[0025] Figure 8 depicts an inhibiticn assay of clones 2C, BA, and 5l, as compared to the
parent TES-C21 and a negative control antibody.
joe26] Figure 7A depicts the sequences of ciones having a combination of beneficia;
mutations which resulted in even greater affinity for IgE.
100271 Figure BA & 8B depict the framework sequences of the entire light chain variabie
region for clones 136, 1, 2, 4, 8, 18, 15, 21, 30, 31, 35, 43, 44, 53, £1, 20, and
113,
[0628] Figure 8A & 98 depict the framework sequences of the entire heavy chain variable
region for 35 clones.

[0029] Figures 10 A-F depict the complete heavy and light chain sequences for clones

136, 2C, 51, BA, 2B, and 1136-2C.
10430] Figuret1 depicts the CH3 region amino acid sequence of human IgE and

highlights Epitope "A" and Epitope "B".
[0031] Figure 12 depicts the overlapping pepiides used to identify Epitope B.



[0038] The term "identity" or "homology" shall be construed to mean the
percentage of amino acid residues in the candidate sequence that are
identical with the residue of a corresponding sequence to which it is
compared, after aligning the sequences and introducing gaps, if
necessary to achieve the maximum percent identity for the entire
sequence, and not considering any conservative substitutions as part of
the sequence identity. Neither N- or C-terminal extensions nor insertions
shall be construed as reducmg |dent|ty or homolo Meth
O3 Smputer BB HEToF e STAAAAD 2L WRTPRh At o e e o
identity niayjidie measured using sequence analysis software. [0039] The
[ook§M "antibedy"1isdssemkiméhe:broadestsenseane spesifically wavessegion of
monoclorlf% an igodies (including full length monoclonal antibodies),
olyclonal "antibodies, and multispecific antlbodles bispe
Oﬂéi‘ﬂt|bod|e§)9UA%ﬂﬁ88?é§S 6%%3"%[&? RrTREMRGEBGRRS ?F&? 5“% pepfides.
[00giicoprotéingshivirnyithesaare suirtefahclidr aotiepdaes; Witlegtibutie
exhibit bi@%§ﬁ@ﬁi_ﬂﬁﬁy teea specific target, immunoglobulins include
both anti ﬁﬁ%B%%@Eﬁﬁ@ﬂ@F'%Whmh 7 lack target
specificity, Native antibodies and immunoglobulins are usually
heterotet@?ﬂ@?@@choprotelns of about 150,000 daltons, composed of two
[odaigintical lighhéL)sehdins anelities idaritisidrheavy (piTaisiig! EHThr diesyynd
chain hasaane&tha warakledenmaly (i) felaweddis anumbes:ef desire

constant damalnsFASIGN. S as puiariable.Aamain.ane. A NO

and a constant domain-at its other en a |n|t antibodies refers to

[0%Gse ant@??o‘?@éaﬁea'\'ﬁ%‘sﬁ@l?fmﬁnaﬁhlwt%f HPrRAk %afé, YrefopibRplyPertice
10-12. [0G40)sasaused treceinilanthhamzativiyly shetibedybimeanhsam 70%, or 80%,
ang body Wlni;@l% Qm/ﬁ@eﬁ@@;dgﬁ tiy\t§w"éfﬂéﬁ6@§5 E@e@fﬁd@é&ﬁﬂbﬁ%@ﬁhe
substantially reduce the. binding of su E to the hi recept
FceRL [O%Zfﬁ?] %heeferm WGaHAD aClrgiqtllgnp qgﬁpézft% v%%a i E}(%\réngng ellenoe of

antibodie USRS oHE a8 AR RN S ot 6 ﬂﬁe?/ér?élgre/‘d?fﬁ%ﬂ%e
differ extensivialyoihseeaemce nanmngeait#vodies.and are used in the

jofipding and spegifigityef Q@%ﬁ@r@w@ﬁam Redy-fak its RasHearHaraste of
However, the varlgbllltpqls not evenl trlbuted thrrgtuag (pe varlaxl%he[he residue

domains oaf“ancﬁ%odl % lggﬁ%gﬁ?ré 35 ?H?ggesegmentse nc‘cﬁi Wd

comp|em@ﬁﬁa9ﬁv%§@mﬁ%ﬁ?@%@§q%mwﬁé§ SRS RROV L IR fleences
regions bath intthe.lightechail’ apckthanheanpichainevasablerdormaimsyentity for

more highly @9%%@6%&&%6%&fc\ﬁ%@r’%gﬂ@m%m&@tﬁ;@l@@éh@;ons as part of
frameworlg Q:Rgi The Vaﬁ'ﬁblﬁg n}a}\]ngr(g atlve he?% and i I?ght chains

each comprlse our Ifij?e ons, Iargelyano trgg ‘Sheet oo shall b
conflguratfﬁﬁsfdéﬂﬁir%ci%ﬁlﬁygtm%@@D'F@VWHwh 't

Reds and computer programs for
the alignment are well known in the art. Sequence identity may be measured
using segquence analysis software.

[0039] The term "antibody" is used in the broadest sense, and specifically covers
monoclonal antibodies (including full length monocional antibodies), polyclonal
antibedies, and muliispecific antibodies (e.g., bispecific antibodies). Antibodies
(Abs) and immunogicbuiins (igs) are glycoproleins having the same structural
characteristics, While antibodies exhihit binding specificity to a specific targst,

immunoglobulins include both antibodies and cther antibody-like molecules which



loops connecting, and in some cases forming part of, the 6-sheet

structure. The CDRs in each chain are held together in close proximity by
the FR regions and, with the CDRs from the other chain, contribute to the
formation of the target binding site of antibodies (see Kabat at al.) As

used herein, numbering of immunoglobulin amino acid residues is done
according to the immunoglobulin amino acid residue numbering system of
Kabat et al., (Sequences of Proteins of Immunological Interest, National
Institute of Health, Bethesda, Md. 1987), unless otherwise indicated.

[0042] Thecterméantthodyy/fragimentitteftes 4o diportion of birfu b lengtily
an:!gogy?g%?&\@%(néh%g &EF&SM%E%EM%{%%@@%@?E@%,%&%B?@@f}%@fwo
antibody fragments include Fab, , Fab', F(ab))2 and Fv fragments. i
ohrase ATEUET PSR S o ot 2o el e oy i s
having qFARRRISeIS SRIGE HEaRity Vi) CORMGSP WAL RS SRG B Bty
For exanpde; agiunttionalsStagmeiit doanalegoot andivi} kgl 8 @ntitzotyosain at

one which.can.bind to,an- gk immunosielRubR i sURR AMBBNEE S8vBE dBinding

prevent or substantially redyce the abiljty,of such molecule from having
the abilit?%'iﬂ’iﬁﬁaféet#é High %ﬁ%@% rye%c%ptor, FceRI. As used herein,

[0ofinctionds frafhierfinwRAIrBSHEEt &5 aniissdicactatarsany A YRralk) aigs to
F(ab")2 fragmentss Arsulivs fragmenbistheiminirumbattibady drageieatinding of
which cor%@dp%§ &W‘?&ﬁ éﬁm@t@g&g@&&@@nd binding site. This region

consists of a dimer of one heavy an one Iiggﬁt chain v ial%LeO%omain in.a

, d
0%ight, non-C6vATBht BE_YEI ARSI (WM diAEN® 192°4R thid Contiguration the
that the tHrebt@DRE 0T IR Varidbte dEPlaifreETast ™ gerd antarfeence
binding siterengtheisufacerafdhauvid nvhalimenGolegtvslyytifessix particular
CDRs Co%gkgygﬁ binding shegificity o, the antkady, HOWENEL, Y80 @rbuted

single varia malril‘?éor half of'an Fv,comprlsm% only thre ,C%Rs ;
specific foPRHItARGEGRRE BUGHIR &' FRRYGHI JeSaRABING Eareriee seaments
although atiztowearEffiaitpthate tieiehtretindiftg St aSikflerciainppraiable
or "sFv" aptihedy fragmentscemprisadhe NbvantbM domainsoefar, The more

antibody, wherein }%Q‘Rf%% 98%‘?49%@%9&%%%%é(%?a?é’@%d&ﬂ?éyfp&%l%k (FR). The

chain. Gengrﬂly?? e Fv polypeptide further comprises a polypeptide .
inker betREREERI S VA GOTFEINS TR ERARGSThE B S5 Rofr aHes ons.
desired stauctyreHortargetdbindingofi043)iarhecRatrfed gmertecoRtEng e form
constant despaibeidhe dighichais-ancibe irsingoastant-dgnai(E&Hdgef The

e Neavy Gl £ag, tagmenis sl iiam, Fal.Stagmanis, e adiiiane,

of a few residues at the carboxyl terminus of the heavy chain CH1

domain in®liting SresdrmcRe rserral fony tiledhtibody Ry ragisrest

F(ab') fragrmeints streop rodomdeshiyeeieavas of the wistifidelboratrteof
immunoglobuiin amine acid residues is done according to the immunogiobulin
aminc acid residue numbering system of Kabat et al., (Sequences of Proteins of
immunological Interest, National Instiiute of Health, Bethesda, Md, 1987), uniess
otherwise indicated.

160421 The term "antibody fragment” refers to a portion of a full-length antibody, gensraily

the target binding or variable region. Examples of antibody fragments include Fab,
Fab’, F{ab"); and Fv fragments. The phrase "functicnal fragment or analog” of an
antibody is a compound having qualitative biclogical activity in common with a full-

iength antibody. For example, a functional fragment or analog of an anti-IgE



hinge cysteines of the F(ab')2 pepsin digestion product. Additional

chemical couplings of antibody fragments are known to those of ordinary

skill in the art. [00441 The term "monoclonal antibody" as used herein

refers to an antibody obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies comprising the
population are identical except for possible naturally occurring mutations

that may be present in minor amounts. Monoclonal antibodies are highly
specific, being directed against a single targetic site. Furthermore, in

contrast t@.goaventianRa).Relyslonal @r&h@gymp@g@ﬁ@mm&u@h dypieallyso as

include dj f‘felr,g\petn?n Q&dl%ﬁ dlr %598% %ﬁlwg? s%nl]i gﬂ% ggmér}%%avmg the

(epltopes) ach monociona ant |re ainst a single

determinafitibh g igée J‘H%&Hiﬁ‘&ﬁ?&%@’ir %?f@&lf t&}%ﬂ@ﬁ&?&%ﬁ&?cﬁma‘
antibodiesrageadVaiitagemrss in ahifictiey. Simaycbe SyiathesizEthidy frgments. An

hybridomarcukdie, i coRtaminated Dy ibekiReH negio bstiass ERmplete target
modifier “monaclonal i Jnd'gatesltth%'g%e fer &fsmso@gy%e%@o%g% 9 and one

obtained frromasurbstantl homogeneodus population antibodies,

is not to bBCEbHEFUE’ %E{eréaﬁl?iﬂd‘p’réﬂh&cﬂ% WW*%%@EPBWWW “'mer ) ftis
particular méethodnfepraizarigle ¢hbrasdbiotioriatantibtdiesiforasetaitht o define
the presegt {@r\g%nﬂmelﬁ@%ﬁ@&qi%%@%mtﬁhwmmﬂmd&di@mm uﬁ@g

the well kpgun te{ﬁg{”'%“e%z%‘;% e manaclonal a ogvlae Usehie
in accordance Wi %resent vention’'may be ma oma

method flréﬁréfé?gciji‘B@@'”lSVI’Q@ﬁ%raarfd Wl%?éﬁ‘ﬁ%’é hr@ Dﬁé%%@ﬁ?réﬁ
may be madg=hyze tombiitant rmetirtdsa}o 048] tieeihized” formsafaffinity than

non-humagp @ .- sHine) %tlbg%eémmn@r@mmme@g%%ms comprise the
|mmunogIquI|n ch ins or fr?g?mgnr%lgogwer ofé L#%QS Fv,.Fab

if é ]
F(ab")2 or o'fher targ et %lndln subse ences o 8&%2 Whi @ﬁs’connig’%s ngte

minimal séﬁd@ﬁ@@ﬁéﬁ%d@?@ﬁf%édﬂﬂfﬁié’ﬁ'ﬁﬁ’ﬁﬁi&iﬁcﬁdm%wm%&éﬁﬁﬁvpem
the humanized:antieodyanill somprisersitsstantiaihyadsdf atfedstonethandsired

typlcally two,vakable. damaips,qin which all or substantially all of the CDR
|ons col reslg nd to those tof a non- humatndlmmu foglobg‘,{lnhand all % st
[ﬁg stantiall) aIFSf THE ER TSGR A& THoge SPAHUPhAR IMmuRsgTobulin ™™
consensus?@éﬁiﬁiéﬁéé‘aﬂ{&*ﬁdﬁféh?z’é%ﬁﬁh@itﬁﬁaf A W%’I@%”Efo‘?ﬁﬁﬂ%‘é”&f: ab
least a portieymefan inmundgtobuilnfeeorstantsregien{Eo);typicallys thiatofieavy
a human '%HM'@BW&%@M& &tpérqﬂo@g%@rngbﬁcﬁ%%@a%&dy celhe
line" and "cel| CUQEVQ gncludetgrogeréy Eals ) unden?té)q i]dgé th
progeny may no Sy e nfical TR DRI eT e dsficersst e
or inadvertége mtama@ Variane b@ﬁﬁ@ﬁa%fﬁa@@%tsﬁﬁﬁéqﬂﬁéﬁ@ﬁ“é?!
biological @apettysassesegned-donindhecosiginathsteassionmedsealinare art.

[d@cﬁlf]ded' TII?}% %Q%Imoﬂocional antibody" as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, L.e., the individual
antibodies comprising the popuiation are identical except for possible naturally
cccuring mutations that may be present in minor amounts. Mdnocionai antibodies
are highly specific, being directed against a single targefic site. Furthermors, in
contrast to conventional {polycional) antibody preparations which typically include
different antibodies directed against different determinants (epitopes), each
monocional antibody Is directed against a single determinant on the target. in

addition o their specificity, monoclonal anfibodies are advantageous in that they



cells" used in the present invention generally are prokaryotic or eukaryotic
hosts, [0047) "Transformation” of a cellular organism with DNA means
introducing DNA into an organism so that the DNA is replicable, either as
an extrachromosomal element or by chromosomal integration.
"Transfection" of a cellular organism with DNA refers to the taking up of
DNA, e.g., an expression vector, by the cell or organism whether or not
any coding sequences are in fact expressed. The terms "transfected host
cell" and "transformed" refer to a cell in which DNA was introduced. The
cell is terped bbestiealizang.itmeayhr ithen prekatyotieroinaeidkaryotic.
Typical pré?ﬁmeg icast ogllsinckide: M@H@&féngweéa%ﬁhgehaﬂ;xgpeé H0

eukaryotic host cells are mammalian, such as Chinese hamster ova
cells of HAMANHAGINS HhEIALPSH @%W%@%‘éHB@?ﬁ%?ﬁB%SfPSHHI‘%S” of

same spevigbaigstrnthistaiddl lof ecdifferdrmssigacidy feommtierndsteeltiepdy by
it may bezanhyhrid RINA:SeEURHCSLQKAIRNNNY B OEBIgR AadGaBewith the

homologolys BN, [drHENS Jataluesian an%%%@nl?dwﬁb%étﬂ%‘g the wel

containin ega DNA sequence which is operablylinked to a suitable control

sequenc Eaﬁaﬁ?éﬁ%ﬁécm@gqﬁrgré%%%@%ﬁ B BNASR & afgerdance
host. SuchvitotigorsertEneetoinciadeanpanivtes ty effestatisivetifigbaescribed

an optiongl,opeIatan SeMLRNCAER £ODE|Bach dranserption, Baseayenembinant
encoding suitable MRNA ribosome binding sites, and sequences which
control the termination of transcription and translation, The vector may be

0% Splasmid A PREEE pRritae’ BY'SrHPY d PotENHAP GEHORTES SR Brike
transformiedmirtogip sulitabiarhostgttisirecteinmenyraplicatdrarrd flavetians Fv. Fab,
independently of:the oh@ﬁ%@%@éﬁl@m@ﬁ@é\&b%cﬁ%i@@ﬂ@@ﬁmmtﬁgmﬁonLam
into ihe enme Lsel 0., RLesent shelicaion BB, Bckeslok
are sometimes used Intérc an eably, as the plasmi e mos

commonly HSEaTBFAGP YR, %@Wé’\?e?“?ﬁ@rfﬁ%rﬁ'i‘dﬁ gidsfitetitfedtd yrically
include sureh otherfernsofvectersiviich sarstendgiivélertéuretiongiass

and which.gres5Resemes Kﬂgw&mmgyamnﬁg%ﬁ&&}h@ %Mﬁ§§&ﬂsﬁanﬁaiiy all of

“control S%’%’FHC%S orr%fers oD ua%qgweng’uﬂgqegg w%onsen Us seguence The

expression of an era%\y il eo?co ing sequenc% in a particular ho

organism M TREESALRSH SRGUBREES A E R GiiSBR ?(ﬂoﬁi‘?fk@r%f%mfa?glomh”

example, inclstdet aegirorifoietyriqationisdhobn npenatonsequence, tamd!ats chosen.
fobi S%me?mm§iteela;=E%gry%ﬂ;é;@@l&@E%dﬁrﬂé)wmt@yynzg%@rqmo&%@underatood

polyadenylatjon signals, an ancers or.a presequenc

Cocretory JEadr MR L haty Takoad DNA o b Ao B cgioerte o

expressedrﬁéi‘é)ﬁ?@b?b{*éﬁ??ﬁa\(ﬁé?ﬂmlW%F\Ea?eéﬁe?ﬂﬁ?%‘ﬁ‘fﬁ@n or b lological

polypeptidepasgproatoterenenttancee isrigperablylifkeddos codinguded. The "host

sequencedtitaffects the tanseriptionof he SeAusbcrsRhAINLME otic hosts,

G?{I;r%]dlng Slte'ransformaﬁon" of a cellular organism with DNA means infroducing DNA info an
organism s0 that the DNA Is replicabie, either as an extrachromosomal elemeant or
by chromosomal integration. "Transfection” of 2 cellular organism with DNA refers
to the taking up of DNA, e.g., an expression vector, by the cell or organism
whether or not any coding sequences are in fact expressed. The terms
"transfecied host cell" and "transformed" refer to a call in which BNA was
introduced. The cell is termed "host cell” and it may be sither prokaryotic or

eukaryotic. Typical prokaryotic host cells include various strains of E. coli. Typical

10



is operably linked to a coding sequence if it affects the transcription of the
sequence; or a ribosome binding site is operably linked to a coding

sequence if it is positioned so as to facilitate translation. Generally,

"operably linked" means that the DNA sequences being linked are

contiguous, and, in the case of a secretory leader, contiguous and in

reading phase. However, enhancers do not have to be contiguous. 14,

[0050] "Mammal" for purposes of treatment refers to any animal classified

as a mammal, including human, domestic and farm animals, nonhuman
primates gakahzoo hsporis or petnanaiElsssuck avidegshéosses)veatsy calis of
cows, ethJ@QﬁJa}@ihQﬂ%ﬁﬂtF@ﬁiﬁ‘éB@F@gQ&fﬁé}ﬁdéﬂﬁaVthﬁ{ﬂjQ é_@rﬁ'@%pec'}?s as
context of g polypeplideqelers 192 pohipeplide fised Jo,aAn eRIORG, B,
The epitope tag po ypeptyde%as enough residues to rovide an epﬁope
against wHitH 3P a0 8 e Wk YRS HRIFCSRBUY R lich that it
[00¢Ries not Tierfereveithrd ctisdtys of Bhé pohppeptideiailing epitdpestagnce which is
preferablyals isifaisly wriduese attheantinedysoes neksuhsiBotialikssion
cross-reagl,witn,oiher epiapes, sullable t%goPQAXBSPé'%‘?%c gnerally Nave oot
at least 6 amino ama residues and qsua?ﬁ/ etween about -qSO amino acid
residues FBFERERIR BRRTERIPLARSTRIG SBHESRIE M EX S & RTINS the

flu HA tasppoiypeptidelagd wsiHatinddy 42CAby( Fraltatials Mot EsllisBiek which

8: 2159-21H2-(4288)Nir-thecomys tagrand 4he 186! TREI L G haB e =
and 9E10 antib dieﬁathere@ ain§t van at al.. Mol Cell. Biol..5
o R

E « Mol 12).
610 35181085 i Rl MBSl o Qb ™
and its anfibGoRH(PABOYsky At HiC P /BRI FFEFRITESHTHGCEP6 fnsarr sty of the
(1990)). Inceegeinrembadanendismthie epitepeltagraiayntbéehan epitepeof thehe
Fc region.of-an:Ig6amolecH e, (SR 3Gl n iR JAG3REH9GA) AN IS changeably,

reSponSibalsetL%r | acrn% S,i$n trr]ﬂeois? cvoivo %ﬁ uxﬂrsleh lgr:”f%f%f tchc?r IBG fmfglre%%l%vention
[0052] The word “Tabel® whén tsed herein TeferE T a Géetanl& "

compoun@d Bt FOSIHEANFHIEP B%h BB EohjiRFEBd Gife a6 remdrrigtijunction
to a moleeslnoriprotein, @ greancaktibadin Fhertabel may itself be

{OﬂgﬂteCtab|¢1’&§€Qpré@§}i@{5@gﬂp@! e!@&%%@@&é%x%%@%ﬁxa_@%@%@siﬂe@@%%r the
of an enz%xmatlc.label may c ;a%ie chgmlcal alteration of r&g!u

compount B e R e 00 A ALae FeEaoeram.

"solid phals"RE%h A HORCAGUREGTR THERPRIR tBr WRIEH HesalilssayP6f fdice a

present inventien, cativadhere ockxatopiecnksolicaphasesencompasset.

herein inglude fhase-farmed-pariallyer.entreie Qf olasi(e,2:c9aisrlRd, g

pore glaseség_,I dpr)]o!&yrg_ggﬁaafnges ges%u g\_?%arose A ;g{nlglyalcry]egmld es, -

polystyrene. polyviny! alcoR6l and-Silcones qrt certai B dhiBRERolY finkse o

depending’vhthe cohtaridhe Saliexprrese ean ebipivietthersénioftenn the

assay plategistiothensdtis gppiirtbcatiosreadi@enhancer is operably linked to a coding
seguence if it affects the transeripiion of the sequence; or a ribosome binding site
is oparably linked to a coding sequence i it affecis the transcription of the
sequence; or a ribosome binding sits is operably linked o a coding seguence if it
is positioned sc as to facilitate franslation. Generally, "operably linked" means that
the DNA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading phase. However, enhancers do not have to be

contiguous.



(e.g. an affinity chromatography column). [0054] As used herein, the term

"IgE-mediated disorder" means a condition or disease which is

characterized by the overproduction and/or hypersensitivity to the

mmunoglobuiin IgE. Specifically it would be construed to include

conditions 12 associated with anaphylactic hypersensitivity and atopic

allergies, including for example: asthma, allergic rhinitis & conjunctivitis

(hay fever), eczema, urticaria, atopic dermatitis, and food allergies. The

serious physiological condition of anaphylactic shock caused by, e.g., bee
[008%ings, sridkexbitt$rfoodaremeticationmtisfals® engampassesktindes theammal,

scope of M@aﬁﬁg%%ﬂ@@&i@& iObANERRdIeS HRORSE A NS RIERG O and zoo,

"parent” antlpod m{aaxl a ared ysin t(?,glémlgé{es avalla1ble in the art

for gener(ftln su ﬁ antibod ies Resete Ues ar§ WellKfhiown.
GOE&emplaﬂ??ﬁ@fﬂo%t‘PBF 5%9@%’&%@%@%@&1%@ Aoty e deRimeatipe refers

more detad mithefaliowizg seetidasichhese. déscripiionssanepossilitenas

alternatives,fgr &ﬂﬂé@t@f&@%@meelﬂa%%@%% @ﬂ%ﬂbe@yveééy émitaae

the methOCLm r\]/éh;%]u suc(ﬁ;'\l {g u e m?}/ntéﬁgre% ha%% Yy PﬁL rﬁar)(ﬁepﬁde

antlbody\é yis fminec prior to eneratln ah
antlbodyWﬁ%@?@é%?ﬁﬁ%ﬁﬁUrﬁ‘%&l?cfam{euﬁi%ﬂﬁé&j‘?ﬂ‘é?%@“@mﬁééf@d B@’*
other biclagicatiaGtivitysassaysiie.ghdnepidertovaluategitecttrenesssas ally
a therapeydtic at%é%heaaﬁﬁ%ﬁ@ KoRun %%@éﬁ@%@%% Hetargelcid
and mtende&iu g th? ebnt \%oglxa %9?3]33'0630 eeS @J an |bod|%s thICH WA
bind to a partlcu re oﬁ/ J., those whi ch B!Ioci bindin Ci q%

high affin§ P@h’éﬁ%?)? %‘Fbﬁ‘flﬁét*éﬂﬁgs%kﬁh@"é%aﬂf %“Qbﬁ%{set?ia% 2158-2165
described#sgAntizodies: fedaboratayiMariyal (Cdd, Bpring Harbattbodies

Laborato[%r@%ﬂ%g%ﬁpgt Qlavﬂﬂa I-@é?leéll’ag%@i C%@T*@%@%fgwﬂg -and the Herpas
Alternativ, rX epltoge magpﬁgqt 5 erf o det |ne w er!e%g
antlbody%} Ean S BSRE Stihtarsst g?) ﬁrgﬁ" it of tHE™
antibody 688356701 Gy @F%@@a&@@@ﬂs@@%ﬁ@@ﬁé\@@'ﬂ%’@ﬁﬁ@@é%@ﬁ/h@éﬂay
the homaiegrsfiop: ardifferentspesies)dGayde-assessed®Ring?2, 10G3 or IgG4)
techleU%%eqagaansmg At iAa%%gmbmgeémmwh% SRAEIGE idkcue.

nonhum mamma tQW ich the body will be administered

CAteclinical §tliGies SRECE ARG ShE SHeEEs s $5a°8' ﬁ%ﬁﬁﬂ'ﬁ?&?ﬁn%ﬁhate
such as RS {EyrivHso| §as, saisobazeHitsahs eeintig shalgame efyle or
other embediments, dherspecies raybbentrogdent catiotidag o examplere

[0058) Th&@@(ﬁ%%@@%ﬁéﬁé@%ﬁ% aceording 1o @}fiﬁﬁsﬁ%wwﬁg@'%;m

So as to gener te an antlb dy which has a higher or stronger bindin
affinity foa}%@ ?g a ?icmon o asubstirate compound or compositidn which is Jetectable.

[6053] As used herein, "solid phase” means a non-agueous matrix to which the antbody
of the present invention can adhere. Example of solid phases encompassad
herein include those formed partially or eniirely of glass {e.g. confrolled pore
ulass), polysaccharides {e.q., sgarose), polyacrylamides, polystyrene, nolyviny
atcchol and silicones. In certain embodiments, depending on ihe context, the solid
phase can comprise the well of an assay plate; in others it is a purification column
(e.g. an affinity chromatogranhy celumn}.

[0034] As used herein, the term "igE-mediated disorder” means a condiion or disease
which is characterized by the overproduction and/or hypersensitivity to the

immunogicbulin lgE. Specifically it would be consirued fo include condifions
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than the parent antibody. Antibody specificity results from the unique

interface that is formed between the antibody and its target; the surfaces

complement each 13 other to produce a unique fit (Jones, S. & Thornton,

J. M. (1996) Proc. Natl. Acad. Sci. USA 93: 13-20). By further improving

the contacts along this interface, the overall affinity can increase as a

result of the lower energy cost needed to favor the association of the

binding partners. [0059] The binding surface of the antibody is generally

composed of six complemetarity determining regions (CDRs) which are

loops thaasexdisid siit RORP e CoraYRReNETYRS aret T ISEtsT BptiNoS for

acids havingasegtienceatbafiésunigue dorbintling (tethespeeifiertargetkaria,

To increasg,the.affinity of an-aathody.{orits antigen,he, mirenBaBt o

around these amino C|§<s must become more favor IePt% |pt$rﬁducm Ol on i

improving GARGTE RBMESY ETeRt fortesS wiieh nately RiverS e medicaton. |

energeticsdPIRE THRSRREtiBRCes6IgagPmohigRéeaffinity. [0060] Van der

Waals fo%ne%%r%{% ngpg%\{ﬁ_,}ggit interactions which occur between two

glectricalwy neutra? molecules (Voet, D. & Voet, J. G. (1990) Biochemistry
0038hn  wiley SRtSHHs PRIPTN Y HRSEANE R PP CallCretivaierFamyaiabie in

surfaces froat feleetrostatic Interactions: thaterisednompe Aranghtromn.

induced dipgles~Thesr dipples-eanaxist signatheBndy Ot ahelices 9more

near polaoregmipn%g%ﬁjs. B igcc%!rgnasslﬂgegge numl%er of van der,W.

awin escrg) Pns are bossivle a alrrs*sativ %for
forces along a binding interface, a more favorable association will. result.

[0061] InfF8HUERIG HF o EPBEREE WP S84 e reas@tha spadirdig sty ich
interactiosuchetweleruamantibodyrard:bts antigen. Common donors and
;o@fpeptorfﬂaw}@qg@ mygzg%@p@dé@g@ﬁﬁéﬁigms ,g@m%@@@g/igwgﬁrfty
atoms, of which amino acids are pre inantly composed (See a
T oo B S R e R R e wmer
to 3.1 A.)'tedied BReVBIRRRE pafthels AHESIC oM RiftinCEISSESS Bk miTRapeutic.
for these 3nteractignsrto«ooeur irTthe g one deannebbyhavbigh: afftnitie odmi bee for
improvediis $a:Brmg potential donor and acceptor molecules into close

contact tq establish hydrogen bonds..[00621 Finally, improving the ,
o Rraphols TG T AIRS hel Ao RS U BIE EnEryeizes v ok
between HieA6AG iaieriars THE RPN reRHiREsRaT e dlesertamtifee as

binding stifateshedld berstirended:by-athe vaongdlanre sislites: and:
thus will gxistin-a Byarable enyioment. Byysatishing thedbunial abiernatively,

nonpolar side chains, the egergelics oJ thg interaction ar%fav?, able for a
. Eéa! ORS m%’uﬁ{"}c o e perorme o deiermine where the anii ody binds an
strong bin mE] interface. 14

epitope of interest. Optionally, the binding affinity of the anfibody for & homolog of
the target used io generale the antibody (where the homolog is from & different
species) mav be assessed using fechniques known in the art. in one embodiment,
the other species s a nonhuman mammal to which the antibody will be
administerad in predlinical studies. Accordingly, the species may be a nenhuman
primate, such as rhasus, cynomoigus, baboon, chimpanzee and macaqgue. in
other embodiments, the spacies may be a rodent, oat or dog, for example.

[0058] The parent antibody is altered according o the present invention so as to
generate an antibody which has a higher or stronger binding affinity for the target
than the parent antibody. Antibody specificity results from the unigus interface that
is formed between the antibody and its target; the surfaces complement sach -
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[0063] Interactions that stabilize the protein-protein interface lower the
energetic cost of maintaining these contacts and thus will increase the

overall affinity. By improving the environment around individual amino

acids that are near the binding interface, a more favorable environment is
produced resulting in higher binding affinity. Therefore, by introducing
favorable contacts and improving the interface through further
complementation, the overall binding interaction between antibody and
antigen will be greatly improved. [0064] The resulting high affinity antibody
preferablythascephitdiag aﬁmiiwfo(mﬂmestag&ﬁmmmm is.at lessicaliout. 1Gf. Acad.

fold h'gheémouﬁﬁ l%aﬁg% Uk Qufr%gr ghnQat leasl-:akok509 lmg?'face the
higher or m 6% % OO tQ 50 fold h } n tbvgrlggedrl?f afflnltxCi Eh%m
parent artH558y f5P fh%a?apﬁe‘?aﬁ%soaegréje S ERICARE SRR R BIRANG E
affinity nebesssgaipaesiredindigeisei@ron the initial binding aff|n|ty of the
rogearent arrtibedyi-{906Sngenetal;dbey methedcdiormakingihibshaftimitiemetarity

antibodieg from.a,parant aptibedy Jinuolveshe following:stepssd0PEehL. e
Obtaining or_selecting a parent antlbo%)é which binds the tﬁﬁg% of. |nt(%e¥or§§ind
which corBSESRERUS BA TGHL EPAHTYAPALTE JGRIEING PRSI e

done by tedtktiosalinyseeona teehnsqiesaPhRbige- Mﬁ%@tﬂ%i%‘%% he
any othergmethednofgeneratisg artfargeicpeacticantizodyd 00673 2 by

Selecting %Umsm%awemﬁy%r@oggéﬂ iBrsequense iotbeparent e
framework referablgja human tem%zte segIP%nce This template may be

chosen bAR8AR: & ® L EBMBAr At F]a?ﬁn Hie size of the
[0@DRs, the'zanind aid resiiaessotetettat e jaitor Tietween thwesn two
frameworkjandihereDRsnverrl hareology vete, Tt tevap|@echassary John

can be a ‘(F/?é%‘éi?a%éﬂé“ﬁ\thﬂq0’]@ss%@%‘&@cc%r‘?BEE&%Qz‘%\/Qe%Q%%%%eS from

template. [0 3. Generating a library of clones by making random

amino acitl®stiBEt \St'i%?Cﬁ?@ﬁ@ﬁ%ﬂcﬁ%v@?“ﬁ%@?ﬁ | EDK PESiIfiGR Bnéese
may also tingerdy supstitnte treerainirig-aeidssinrtheshperiis framewsrkey
template thatarieg &6~ agjacent o the\WhRsoeedhairmapatiegtibindiag ofmore

folding, WITJavoa oggsgégacmlwg ,acids, generating a library of framework
substitutions. T ese ramework substitutions can be assessed for their

Ofdtential dFEEBRTAYGEBMBMG Bl ARSI AR TPTHE YWD SR HERGP"

amino acidshirtherfrantfewn somiéyédonEeithen siphaftegiebissignirra Hivolved in

SeqUentiaHYdVMEBntB%%ﬁi@ﬂﬁ&@iﬁ@%%@@ﬂﬁ%riQ‘zﬂﬂ% GPR$cON8iIno acids

meifiod fo Asheiatinadne IR ofsalialle Buolappicleplids sypihasien

[0069] 4. &dns structing a expression vector comprising the heavy and/or

light chairfress enly short distances {usually 2.7 to 3.1 A), hente the bindihg parthers must
come within close proximity for these interactions to occur. Thus, ane manner by
Wh%C.h affinity can be improved Is to bring potential donor and acceptor molecules
into close contact to establish hydrogen bonds.

[0062] ~  Finally, improving the hydrophobic interactions will also increase the favorable
enargetics betwean two binding partners. The nonpoiar residues that lie close to
the binding surface should be surrcunded by other nonpolar residues, and thus
will existin & favorable environment. By satisfving the burial of nonpolar side
chains, the energetics of the inferaction are favorable Tor a strong binding

interface,.
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variants generated in step (3) which may comprise the formulas:
FRH1-CDRH1- FRH2-CDRH2-FRH3-CDRH3-FRH4(l) and
FRL1-CDRLI-FRL2-CDRL2-FRL3- CDRL3-FRL4 (Il), wherein FRLI, FRL2,
FRL3, FRL4, FRH1, FRH2, FRH3 and FRH4 represent the variants of the
framework template light chain and heavy chain sequences chosen in
step 3 and the CDRs represent the variant CDRs of the parent antibody
CDRs. An example of a vector containing such light and heavy chain
sequences is depicted in Figure 1. [0070) 5. Screening the library of
[oos§jones a%ka&@éhgtmf@mia_mggbmﬂa@m&ﬁlmMcmmmmuahgm@etcost of
are screened for improved.binding affinity; Jhese aenge almpind withproving
greater g}ﬁnlty.tﬂ%n the parent molecule ma ‘lae e{ected. T@\e glotmg\li cterface
high affifieErNaSR HArHRDE e @é?gs%%lﬁ&lnag Afinty pc}ess_f%ciie . ’
comparedhto eth parertrahtiioey, preteretsh rasebing tHas S0MoRN A 8oy
fold, 1008, fald,@r 5ORQ.folthdfihe ahosenavatiant comtaiing tertaieransitioough
acids thal e undesirahle,sush a5 aclvensylatonle (Baldashesty and

introduce Opotentlalﬁ Immunogenic site, those amino acids may be

replacecPigs M@ LERETCIEPANTHo acid residues and  the binding affinity -
[oggassessed. 8071} Dyreafialy AR R FRLITGE t HaiRe e hidh drfimyst

antibodiggfxorg 2 fly -Bumansparegtanikadyday sandamiyistipstituting least

only the%&%{?%@%éﬁ%@%é@&m B ameworkdnachl0062iRue tWrnity
[s] h

improve roughput screenin tecThnl ues anc? vectors sé%(gpn%lsngﬂg
one depietée pRIsEE LH S A Ean TRNIER Hnd EHiciehil Screen a ©
comprehehsivedrasnofsigssttnbnsmnap sitas it gven it i be parent
framewogﬁt{g@j'gn. By randomly substituting all amino acids at all positions

Sim“'ta”r‘f%@&a?qgeis a{%'c?dt%ﬁr%%ﬁe 1ﬁigﬁ§iﬁ¥%t§%ml%%@fﬂéﬁ%amm antibody

m@?bnifica_ mcréasemai?lnltxt at would not have been anticipated or
identified b 'isaiVie (RAP$UBStRRRIon due to, e.g., synergy. PARENT

004N TIBODY PRERARATION:cTargetaRiépatismon 10073} SbIséHarRiSid g est.
fragmentgtherepl sanhe sses asdmmLAogeas faf-genes ating rantiotlies by
The anthot s Sieclad conint e el ot piereals rglerabln 36l retnos

target is & biofogically important polypeptide and administration of the
antibody 8 Serpraiinaraleseftenagy 6 Yisease or disorder can resultin a
saorgrapeutic bersefitcingthdtsmammakddewevdricantibogics payaresdireeter e
against ngn.halypeplids .tayaets- WMhere hedasgehds. arpelypeptder-itmay
be a transmern rasréf% molecule éc‘?r‘r%a'r@t‘ﬁ%@\?&é?f ligand,such As & 9OMAR, he
factor. OFa T&Tget of the presen :
amino acid residues located at the junciion between the framework and the CDRs,
overall homology, etc. The template chosen can be a mixture of more than one
seguence or may be a consensus template.

{00668] 3. Generating a library of clones by making random amino acid subsiitulions
at each and svery possible CDR position.  One may also randomly substitute the
aming acids in the human framework template that are, e.g., adjacent to the CDRs
or that may affect binding or folding, with all possible amino acids, generating a
library of framewaork substitutions. These framework substitutions can be
assessed for their potential effect on target binding and antibody folding. The

subsiitution of amine acids in the framework may be done either simultaneousty or
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invention is IgE. Whole cells may be used as the immunogen for making
antibodies. The target may be produced recombinantly or made using
synthetic methods. The target may also be isolated from a natural source.
[0074] Antigens used in producing antibodies of the invention may include
polypeptides and polypeptide fragments of the invention, including
epitope A and/or B. A polypeptide used to immunize an animal can be
obtained by standard recombinant, chemical synthetic, or purification
methods, As is well known in the art, in order to increase immunogenicity,
an antigencgntby coihjingaestivireatticr aproersidS dnimdiraiséie method for
carriers ipgled@npui-amnptiaieddoy keyhaledispethemacyanin (KLH);
od8Yr0019BLI", BRKNSARH R AMILER26). %F%ﬁ@% AEXR I BEright chain

coup led eptlde Is then used to Immunize an animal e a mouse, a_rat

ora rabb\’?) ARGt SEIRR Carvidrs AL IFRABHRT é&ﬁﬁf&?ﬂ@%&%é -CORH1-
administérRstRwWiliRittie At eRARo JdoRitate indudlioh OP BLstiong iripmige RLS-

response;pRolyetonalipatiRashesi00 ¥ Potyalanakantirediesare rsudlynd
generatedn non-numan, ma%-mac!ﬁby AR subsy Qﬂ&r@%ﬁéﬁcén%rheavy

intraperitoneal (|p) Injections of the relevant target in combination with an

adjuvant “RRMETEEL S ML AP ABR BRI AT oyt CORs of "
responsetarearwetl Kiibwin #tfre drt. 0T Andrvedtoarenimniunized mlyadmst

the targe%ﬁﬂ%ﬁ@ﬁg@ﬁi@@@j@gﬁ&&e@qn drfivatives by combining the.
009((5)? tein o%conjgggt&l g RD% 8{; H&Q ?R&%'é’ %BQCW%%F %%ﬂg ﬁose ciohes

mplete ai#;vant an |nject|n the so U'[I n intradermal ly. one month

later the AFMASBFHRGSEITAM AT LITRRY THE BRI dlREpFones hat
peptide dricowjiigatets Freiint'sniticompleter agpnantyypesimutdnéoasntimal
injection autiplesHesSoNenste it dayslaterthe, animals-ate dlechandd o
the Sefu"?i's O L e 1S RIS MO 106 U0

plateaus e marnmalian se ected orma

sufficient %trbﬁlj BiRaRg eafh Ry B t}/ﬁlﬁé‘fﬁlﬂ&aé%ﬁ‘?ﬁ @r?H@%‘?ﬁfﬁB‘&yS“Ch
may bindathe dhnoratziantsiig Ehd T targetiitteddsetding affemtizl(Kidvalogsok sit

~about 1 )%*QJ&MWWAB@@QW@U@t@&éB&VWWrg%tgrﬁﬂﬂeﬁ‘;lab%rﬁﬁwgi@ﬁf}@sidues and
binding; enzyme- I|n mmunoalasorbant assay (ELISA), and

competltlon assays e ; reaifjgmmmunoassaysé 0078] To screen for
003 RtibodieS that A tHest I Etd1Rterstea R lBRe Crissiimargs degng iy
such as thathdeserdnedhiinAmtilyodiesmi ketixaitatogy dvlaiual; IEolebBpsingaving
Harbor Lahoratory - Eddariaw-and David Lane (1988) can be performed.
€OI:7’} elrré:ar?vs% gprgg%veglﬁggItﬂagdu%i%'ﬂtas%rgeei%%gt%egﬂmqgehsaég ¢ (ggresll sUch as the
one depicled in Figure 1, an artisan can rapidly and efficiently screen a
comprehensive library of substitutions at all sites in a given CDR andior
framework region. By randomly substifuting all amino acids at all positions
simultaneously, ons is able to screen possible combinations that significantly
increase affinity that would not have heen anticipated or identifisd by individual
substitution due fo, e.g., synergy.
PARENT ANTIBODY PREPARATION

Target Preparation
[6073] Solubie targets or fragments thereof can be used as immunogens for generating

antibodies, The antibody Is directed against the target of interest. Preferably, the
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270: 1388-1394 (1995), can be performed to determine binding.

Monoclonal Antibodies [00791 Monoclonal antibodies are antibodies

which recognize a single antigenic site. Their uniform specificity makes
monoclonal antibodies much more useful than polycional antibodies,

which usually contain antibodies that recognize a variety of different
antigenic sites, Monoclonal antibodies may be made using the hybridoma
method first described by Kohler at al., Nature, 256: 495 (1975), or may

be made by recombinant DNA methods. [00801 in the hybridoma

method, BB ESERH tkel appropricre mest émamandstichiaga dodertyigody to
immunizedras:ihereirfabayeddescrteesktor élicitdymphesyies thatipdueanafit

or are capableafproducing antihadias that will é&%‘?&%“ﬂ%@%ﬂgﬁg&%@ﬁde

protein usedjorv\l;‘nmqr ization. Alternatively, lymphocytées may
mmunizt R O By R ASE 168 B S o S0 Wb OB RGIAaE (sieg e
a suitablésfisirgrige Bt isiichs 4® pely ethyrenecly Gl tortotel tihyertoma
cell (codingsritorieeianalndatibrdies: Hrinsipalsrans RiaciinenpR: 480,103
(Academic:Rress, 19361, 00811, The hvbiidoma.cells s prepared 16 o

seeded and grown in a suitable culture medium that preferably contains

one or more Babstih BHERIRITD RIS GIBWIRTOF FIKAEPSFthe unfused,

[00BHrental MyerRsEEEeRISPPErexamphediftn haterralomyeiombice isiaeitides
the enzyere bypexaathingrasaniephophasitosyldransiesase ArGRBT.or
HPRT), the sulture JQ&%M@%@V@M@M@/B&% v il inclyde,

hypoxanthine, aminopterin, and thymidine (HAT medium) substances .
which prEJ&Re e rBRR A BT SHRRERI e SRS e aiRl st the
cells are #HoserEratfiiseeesfidientycsniorestatilechighn lsvedprodiectiors obmier
antibody yithe cselected Retibady-pragducing cals nanthase Sensitive: tordet

medium such as.f Q;\FL@%EMEDE{MH]%Q\AHQ/%%?%% tﬁ%ﬁg R s

heteromyeloma cell lines have been describe _ oduction o
human mSHREEIoMaFARIBLELIAGR TFar SR hs IRAHEI121 3380 (188204se. &
Brodeur #ittalt N6t oreldintiboeycP redigctiore MFechnigtiesaadan be

Applicatiansipsr2d 63 Q%&i@ﬁj@@%@ﬁi?tm&in@i@%xy@%fgasgf%‘(})m{@gggisponse,
After hybridoma qgé\s&ggépggygg& that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may be subcloned by limiting
M%iiution progd “ﬁtﬁa‘ﬁ?BW#W@fﬁﬁaﬂﬁ%gtﬂﬁﬁE%@%HWW@%]B&I@HE'P*@
AntibodiestRdneipalsand Practide)ap (59183 pAcadenisePressrt€86)).
Suitable seHiuresbiedia farHhispurposeineludesd bemanedenals an

antibodies %%?% 19ap%598n_§euabr I%Fsm%r nsErl%t'ﬂ;\abeli}[tlseparated from the

N DA
culture megfum conventional Immunoglo uﬁn purification procedures

mo%ﬂch as, %}r@%ﬁ%@%f@%a’%jnst the target, immunogenic conjugates, or

derivatives by combining the protein or conjugate (for rabbits or mice,
respectively) with Freund's compiete adjuvant and injscling the solution
intradermally. One month later the animals are boested with 1/5 to 1/10 the
original amount of peptide or conjugate in Freund's incomplete adjuvant by
subcutaneous injection at mutliple sites. Seven to 14 days later the animals are
bled and the serum is assayed for antibody fiter. Animals are boosted until the fiter
nlaieaus, -

10077 The mammalian antibody selected will normally have a sufficiently strong binding
affinity for the target. For example, the antibody may bind the human anti-IgE
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Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis,

or affinity chromatography. [0083] DNA encoding the monoclonal

antibodies is readily isolated and sequenced using conventional

procedures (e.g., by using oligonucleotide probes that are capable of

binding specifically to genes encoding the heavy and light chains of the
monoclonal antibodies). The hybridoma cells serve as a source of such

DNA. Once isolated, the DNA may be placed into expression vectors,

which are then transferred into host cells such as E. coli cells, NSO cells,
Chinese RafistEh 8P4 necHioly dBis Vgritarsid &‘e’l% ) dBtHiRGRETnities may
synthesisofetronociohakantibodiesdngtreaecsinbitanthosticelidaftassay

DNA alsomay, b@n@“@tﬁﬁﬂ%@hé%@%@;@@@ t?é(d@kl@ﬁmblg%\??)e coding
Gosgéquenc$ for{ggn ar angg‘vcyesatlljx lb%h ﬁham é:tor? ei{e§§ ns mr sa?e of

homologous murine seq uences OI’I’ISOH a

al., Proc. aF\F&b/A‘é%iHa%tE?fGSSﬁr@fd “?@@Bﬂ)‘j\ WBV@&/%@W{R} joikiRgte?

the immuitroigho betior ggotypaptidecwHem dride d e ibedies 0884 formed.

Humanizaﬁ@mﬁeﬁ&&m@ea‘wgag@ga@ ghimsticiantipedy whereinsiol. Chem.

substanti 99{ gigs t&@p tact huma ) \&@Jé%blge%er%ngér%ng% been

substitutéd bythe corr haln gquence rom a non- h species. A

humanized antlbd‘ﬁﬁ"’ﬁ’&?%é’éﬁ‘?’rﬁ%'@ amino acid residues introduced into
foatdrom a seurcenehictitsdernerhantandidhese nensbuimansagiinerédghic site.

residues ﬁ{ér@ﬁ‘?&&?éﬁé@%g ASkdNRLcI 8RS qwbich-are dyPieRlY than
taken from an mgo{r% varia I man{%a'gon {% n be essentia

: performe%gf(ﬁl%ﬁin hetho 8 Lﬁ?\?r&t@?na%ﬁ “CoAWorkers E ones et \fa%ty of
Nature 32fe520e5D5:108EF Rachntan et RoIRale bg@@dgz@gg‘yhe hybridoma
(1988); VieshneyessedaibaSeienae=23041534+E53% (1988097 by d9nay be made

substituting, noR:humarEDR:s.05LDR sequences for the corresponding
seguences in %uman ant PO dy See, e. %thu S, Pat, No 4.816 (? 5)chh S o

00r§9<Jalctlced ?ﬁht%ﬁy Péﬂ{s)e”r?tqqneven%on (i’IL{%@hoﬁma%ﬂzagﬁr%{j iabe %OS% ani%
some cDm%sfemeeLé»ﬁe%e%ﬁ@reeemt&fmee@wstﬁt@iteaiwreeﬂeé@wdUve
analogous sites:prbmuripeaniodiesJe8E} The chticsawbihtmane protein

variable domains,hoth-light and heawy, to.bedised in.making theec i in i

humanized antlbodlee?ls ver%/H %Eﬁréantt reduce antlgenlclt ccordin

to the so-cAIRBT“HESCH" etk t URRET L ATHbTR GHR RN ST
a non-hupsgh mmwysﬁemﬁeeréafwmpth@ﬂmm@ﬂ Kot hidaimg'onal
variable- demair sequenaessnbireuumary sequerce vdiiehidselesasist).

dhgt of th%%bhygﬂ%nceer%%%myae thenaceeptad As-the human itre

framework for'the
medium tha+ preferably contains one or more substances that inhibit the growth or

survival of the unfused, parental mysloma cells. For example, if the parental
mysioma cells lack the enzyme hypoxanthine guanine phophoribosy! ransferase
{HGFRT or HPRT), the culiure medium for the hybridomas typically will include
hypoxanthine, aminopterin, and thymidine (MAT medium), substances which
pravent the growth of HGPRT-deficient cells. Preferred myeioma celis are those
that fuse efficiently, support stable high-level production of antibody by the
selected antibody-producing cells, and are sensitive to a medium such as HAT
medium. Human mysioma and mouse-human heteromyeloma cell lines have

been described for the production of human monoclonal antibodies (Kozbar, J.
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humanized antibody (Sims at al., J. Immunol. 151: 2296 (1993); Chothia
et al., J. Mol. Biol. 196: 901 (1987)). Another method uses a particular
framework derived from the consensus sequence of all human antibodies
of a particular subgroup of light or heavy chains. The same framework
may be used for several different humanized antibodies (Carter at al.,
Proc. Natl. Acad. Sci. USA, 89: 4285 (1992); Presta et al., J. Immunol.

- 151: 2623 (1993)). Antibody Fragments [0086] Various techniques have
been developed for the production of antibody fragments. Traditionally,
these fragments 1seraaeriveskyidpretesiytic digestion ontipraxFarftistidies
(see, e.0r, MormoisatalidaurmakefBiechesmisaband: Biaphysicari, 1957).
Methods 22 Rkt G992)and Iennan Akal, S6i5Nee-22% e d1365).

[083bwever THdER" agments can now be produced |rectlgl b recoE’nb{narAt} .
ot cells ek xafiple; e SRBbE IEGFERES L Be-CB S B 1
antibodypphanesknad yréte yatively dFiabdes-Sdrag e canAsebodies:
directly regavered from. &.caiansl chemicaliicpupled decioraukiab)ire

fragments (Carter et al., Bio/Technolo 0; - 12920 Acerrding
to anothé‘?eéd\ﬁd%%ﬁ,pﬁr@l(ﬁ'?én?r%gemﬁt%sy %%%;; '(—% ?géﬁe%%d direcily fr((;)%’n

recombirsaht bitsst FEIFERRIFE SO TEEhAR BEs fo P fra B G GRIGH &
antibodyifsagments.yilbbefiagparentioue skiled, forastitiorep ietbther
embodiments, the aptikedwaliehaiesrisasngleshaiemyntegeent (schy).
(PCT patent application WO 93/16185). 20 PREPARATION OF HIGH
AFFINIT?@W%@%@%TB 7] Once the parent antibody has been 4
[00geNtified AHdSSIARL 6RO8P 6%@&?&?9?&?%&%%@&1&9@%59%%%?@%8 using
in one ordxeeniferatabis regiohs eirtheipareriecarribodys that are capable of
A't‘?é”a“‘{%%n rs'&e?ﬂ%ﬁl9%d&é}%h%m&gt%@t§@a?%ah mjﬁfanaeweﬂmet _
residues may be introduced in the parent antibody where e !
an imprdVemERRThINE Bifd i)r?é-Laefﬁ E?&/g%ﬁhcéa fgnstl Xf)ed?/? %osr&g%a%ngé%g Héoéﬂm'
human IgBhoEsalnipled 6NN GACRRTO FSRTRSS B YREAMR) W Fe then
those whigh.nigfRecovalentlybinditarget. directis (AflitatalC Stiende g8 ovary
747-753 (1986))..interact. with/effect the. conformation of £k tehcthisoeles in

al. J. Mol. Biol. 196: 901-917 (1987)). and/or participate.in the V| -
interface @ﬁ%@@%@%ﬁéﬁétlﬁe&riﬁ% Dﬁrgg(os ime #f%?ﬁ@éﬁ?ég?{%’l% E’re'l'eb%r

more of sughsifrdimelvetorgieRdESitRias FeaIRs M vad EHIvaheRH e §Fihe
binding affinity-efithe-astibedy-fondhedargetiof satecests[0088Fat. No. 4,816,567;
Modificatigns.in the antibadigs; hiolggical propertiesimay.be acspraplished
by _Sek_%C_t,in_g, SUbS}itUIIOhS. that tgifs];aero?' ngggntly in their effecton
maintainiffy)&%ge the immunogiobuiin beiypep
Humanized Antibodies
[0084] Humanization is a technigue for making a chimeric antibody wherein substantiaily
lass than an intact human variable domain has been substituted by the
corresponding sequence from a non-human species. A humanized antibody has
one or more amine acid residues introduced into it from a source which is non-
human. These non-human armine acid residues are often referred 1o as “import”
residues, which are typically teken from an "import” variable domain.
Humanization can be essentially performed following the method of Winter and
co-workers (Jones et al, Nature 321: 522-828 (1988); Riechman et al., Nature
332: 323-327 (1688); Verhoevyens et al,, Science 239: 1534-1536 {1988}), by

1C
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(a) the structure of the polypeptide backbone in the area of the
substitution, for example, as a sheet or helical conformation; (b) the
charge or hydrophobicity of the molecule at the target site, or (c) the bulk
of the side chain. Non-conservative substitutions will entail exchanging a
member of one of these classes for another class. [0089] Nucleic acid
molecules encoding amino acid sequence variants are prepared by a
variety of methods known in the art. These methods include, but are not
limited to, oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagen®Sigiiding reasseta htAgehesiE GIARTSEPEF HrstrAIet VNt or
a non-vasiantversion bithe specissTependent artibedys Fiejsrefeksed
method for generating.yarianis,isas, digenusistidemmediaied-syothesisor

In certain embodiments an.tibodg ggé{& will on Q?ve asi
e

ezl & g& resrdlge rofh ana Dgleus ites in
hypervarfa%?éerseag?onscr’gslduer%?ﬂ%us%c'tu ed, e.q. ?lyom about “twd 1o about
fifteen hypemasgaisiedieyion substitutions. [0690] One method for |
[oogeneratingdhediierary of sariantsidsiby otigonticigitice mediatedesyathesis
according, to, the.s¢heme denicted-n:Figure: 2 Hurepliganuslegtides,of
approxmate%,loo Qﬁc'egtlﬁei ﬁ)acp,_gaél eds%rétheg,dzgg spanning %hee domain
entire light RIAIR B ERyERAIN TRAATE TRGioN EAER Shgonicl&ote
may compriser(1)aa6eahito aei siretchiyditeiatsd By tRetiplegn varadie-
(NNK)20aahereshtis ares Nieleatide s2duand Kig &S oridseattd (2 ahthe non-
approximgately, 15-39 5&%@8&2@%@@%@&%@/@@@&@%% ASXLOUGYLrwith

the vector sequence at each end, Upon annealing of these thr N

olgonucESTENETE e ST the RO e SR e SAeEI- *
strand generating ecoipletd’dotibinstiasitied eanreRPor figEtenedaved
variable fegienr seauence sdhendroher-ofiipletsniay besadjtisted sobanmyp of

length Oflrgert%%ﬁﬁ%aémmﬁér position within, the oligonycleatide.may he
chosen so as to only substitute amino acds in a gg/en CDR or frgr%eé/g%rlégz}‘
r o ’

. sub . d [ _
region, BYIGHE ENNIN AR (RS AN Koidd ar830sSinte 4t &4
position iRrtise ehdodet™aitiahtss TREZDVERAPPIng sequence of 5-10
amino acids (1h~38dwiciealarsivill not be subtituted, but this may be

po§Rosen tg/d;%!!uvsv%%@myge§tﬁ&@%%er§9&@@p%fd%¢ sframework, -a!ma%vs o

substituted by a separate or subsequent round of synthesis. Methods for
synthesiZiRg SIGHNGRIEEHGES S AP RABG et A7F Al P Soeson of
commerciahyt aviiltatie. (MetlsadsMorrgener atingethesaritiboee visdants from
these oligepugieatides axe alseonel know) indhe-anae a PERARAE 151

The library gfheavy aad k. chain ariants. dilfeuns Aigdan RoSIgnSan

in their sgque ce, can be constructed in any expression vector, such ast_gt g

bacteriopRhes! Spetiftally thi o SBEPat g BaeR SRER CoRTAs 000

DNA encotligg dpartisidaratively, F(ab'); -SH fragments can be directly recovered from
E. cofi and chemically coupled tc form F(ab'), fragments (Carter et al,
Bio/Technology 10: 183-167 {1882)). According to another approach, Flab’.
fragments can be isolated directly from recombinant host cell culture. Other
{echnigques for the production of anﬁbody fragments wili be apparent to the skilled
practiioner. In other embodiments, the antibody of choice is a single chain Fv

fragment (scFv). (PCT patent application WO 93/18185).
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109585 ays to'® ﬁﬁ%o’fﬁé Ple g

heavy and light chain variant. [0092] Following production of the antibody
variants, the biological activity of variant relative to the parent antibody is
determined. As noted above, this involves determining the binding affinity
of the variant for the target. Numerous high- throughput methods exist for
rapidly screen antibody variants for their ability to bind the target of
interest. [00931 One or more of the antibody variants selected from this
initial screen may then be screened for enhanced binding affinity relative
to the parent antibody. One common method for determining binding
affinity ispIERESATIONOFSSIGHIRAFIIA HigTIBDDIBR constants

oog? |ng a BA>ACO¥T?5N05P U: rﬁcﬁ?osﬂqaos r%%?@e%ﬂ ﬁd §¥§ %maf(a%mé%%rgr‘ m%? )arﬁino

sensor Ghip 16 8¢ vated fof covalent coup e target according to
the manuTaetEEREIBIACHT S Mgt ”T‘?f@ g&?@’éi’%‘%ﬂ'@r‘ie@ﬁﬁ?éﬂ hpgarent
injected avesdte shepntdvehtainiassigheardt inresponsesupsti R dframework
immogi:izr@gmtﬁré@:b@ﬁﬁ?d thecsionalda- &R\ kis: N@PQH&B@@H&%@W@%% of
immobilized material, this repres n

densities'oR the. mz rlgeli?lsso a%%ﬁydoa%eg?g a one- s%e moﬁgﬁmn o=
obtain koff@eg Oﬁﬁ%ﬂﬁ&hﬁﬂ@@v?ﬁ%ﬁ%ﬂﬁ@&% fsHEREp s YIRS Sitst
order ratecaistarti{k5rasedicaltylated for caatnas 888i BT TU V@S ndhieract

?lotteo? ac?v@nfgm%é?@%w{ﬁ%m@@r@@m(@ﬁ@m@epgt@M@:a} (55186 001-917
standard error o Iorium o
59 éé{ﬁép cipate i 1 % %?%ﬁom% Q%QE@quL”%er%m

are calcu ed rom easureme s as Since the' e rum
dissociatiRsetalst, Ko sliRvef$8F %ﬁﬁﬁ@rﬁbﬁ&WHWW Ah rEtmatE
affinity impeoxnementcambermadé tassimimgetfietassbeiatitimdater (ke krigtof
constant for all;variants. [0094] The resulting candidate(s) with high affinity
may optignally be subj ctedﬁtFB%%g %‘é Ir (Igniotg( Sgymgg T Sblolacln%t_:é)cal ng%ﬂté/he d by
affinity stifleretéig %h@sa@wwrtﬁ*e?ﬁséﬂﬂaf&&ﬂﬁh@?@#@ff@é&%ﬁwtﬁm% &.9.
case of anant-dgcaniibady pone=ntay seteedmion thesesthatthdack stindindor

of IgE to '&arrﬁ&@pég asﬂgem'hgi g%@c@wli%%gugﬁ r‘('oq)tﬁf@%rcy"& Qﬂymbb!c ity of
antibody variant retalnathe ablllt to b|n theTE? dg%t wlth a b|nd| affinit

significantly RigR&? #a ﬁ%r%%r%rﬁ ghtib & Sht ]808 Tonse ative
varlant(s)%@%@wéwlhﬁyﬁbé@m{@&@@ feEfiptHer ﬁﬁ‘édﬁl@&ﬁ%ﬁ@s’es for another
oftentimesigigpending upon the intended use of the antibody. Such

(odBgdificatigns may.d %@A\éﬁéy @H@Jdﬁlgemme dtbso@éﬂm%q@%w@&@m by @

fusion to heterologous X ér% and/or covalent mo ifica 'grrésnonmned o,

as those é’ﬁiﬁé’rﬁi@?}%@fgﬁ E’B LREADIE, hgﬁ?%‘f/@eqﬁ@?es l%é’ hot

involved iniiasaianiiviythéigiedper site-di irected) mutagenesis, PCR mutagenasis, and
cassetie mutagenesis of an earlier prepared variant or a non-variant version of the
species-dependent antibody. The preferred method for generating variants is an
oligonuciectide-mediated syﬁthesis. in certain embodiments, the antibody variant
will only have a single hypervariabie region residue substituted, e.g. from about

two 1o about fifieen hypervariable region substitutions.

(00901 One method for generating the library of vardants is by oligonucleotide mediated

synthesis according fo the scheme depicted in Figure 2. Three oligonuciectides of
approximately 100 nuclectides each may be synthesized spanning the entire light
chain or heavy chain variabla region. Each oligonuclectide may comprise: (1) a

60 amine acid stretch generated by the triplat (NNK)zq where N is any nuclsotide



conformation of the antibody variant may be substituted, generally with
serine, to improve the oxidative stability of the molecule and prevent
aberrant cross linking. Conversely, (a) cysteine bond(s) may be added to
the antibody to improve its stability (particularly where the antibody is an
antibody fragment such as an Fv fragment). VECTORS [0096] The
invention also provides isolated nucleic acid encoding an antibody variant

as disclosed herein, vectors and host cells comprising the nucleic acid,

and recombinant techniques for the production of the antibody variant.

For recomibifr® prddertioh ot areraniivily Varnt el truieiemia sither the
encodingriisoligotateith andvinserteddatosarepticable Veotorrfordingéthese

cloning (%g"él@@HQ@e@{.dggenw%)aqre&a&mﬁ@w%e@anm%img ctﬂ?osﬁe
antibody varlgnt IS r adll ISOl?t?ed (fle | using. con

iced N

orocedL A (B BB GG DT T S R SBeL (ol oo CARAE greve
binding s"ﬁé@ﬁﬁéa@lﬁﬁf@@eﬂ@sﬂéﬁé@d Fl’fé”ﬂﬁ%tsrféﬁwea?ﬁd“% ﬁﬁf%ﬁéirﬁ%”%tf’tﬂfé epeats
antibody arariagt)pd0087 Litvarhe wectorslantavadablecibBhenmctoto only

components.generally ncluge, Byt areRal HIMSMER s 0B MAEQRIRe) o

following; a signal seqluence an origin of a(é)llcatlon one or r%ore mar kghe

genes, aﬁWSH %é?%g%%rﬁtp%sspronn% Haiorlie r%@&?”ﬁ%ﬁe enmination

sequenc@VfO@%TQFWéIlﬁﬁﬁ’ﬁ@éfes(b?@é%ﬁﬂﬁ?@étbﬁo?@pﬁéfé&?ﬁeﬁldﬂ‘fé‘% 8
compriseslipftateDpunonly usetMidvecidomind W Sscongrepoe B trial

secretion:sigaal, fororapid é%"t@d@e b@%&%%@&&wéa@#%%é% BIOREE:s.
binding s%e(:lflcn and |n|ma ff|n|t |éer|a This vector does not

the entire §aIEs s%l% Aee, Oé‘#"e $hG Sdis] Yva S e st g'gea%#]ﬁqe ateo
bacterial @MW$&H@‘WF%@F@ éfé@%t@r@timdh?r?@t@@ﬁw@éﬁﬂt@ gpacecse
Alternativelysrihgsbads eeudbeaxpressedia thee gytopsm and isolated.

nod)e heawy.and light %Dmoér%ﬁﬁ%%\é%@agsﬂ%w@g %@%&np%anﬁis hUkeir

are dependently éxpressed from a single stro% inducible Bjromog

[00991 Tﬁ%quETSr%ﬁ7£%&?85Mt§8 B SRR SRR 1o B a-S TRy (45 REiPhase:

d'tag and s myc ta
easy purificatitnly dseweticas detetirse D AT m@cpaﬁ%ﬁﬂ}vémacpém@éﬂ%w
that the Fakscaulddpeciadepeanaently expressed from separate promoters

(ng95sthat th%&%%&%&em—! JHeednathe fhe.yialseguenca stmwaf Pttt

cou rokaryotic or eukaryotic signal sequenceé,: gable or

secretlonr8 HE Bt B T AR PSS THRC L HOS SRR GEP Cir it rHDV
also be retstgymived thabitienhednhapidiigararbiesimaaiorb Side SR gifférent

VecCtors. throughput methods exist for rapidly screen antibody variants for their ability to
bind the farget of inierest.

10093) One or more of the antibody variants selected from this initial screen may then be
screened for enhanced binding affinity relative to the parent antibody. One
common method for determining binding affinity is by assessing the association
and dissociation rate constants using a BlAcore™ surface plasmon resonance
syst@rﬁ {(BlAcore, Inc.). A bicsensor chip is activated for covalent coupling of the
target according to the manufacturer's (BlAcors) instructions The target is then
diluted and injected over the chip to obtain 2 signal in response units (RU) of
immobiiized material. Since the signal in RU is proportional to the mass of
immobilized material, this represents a range of immobiiized target densities on

the matrix, Dissociation data are fit 1o a one-site modal to obtain Kee +/- 5.4,
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A. Signal Sequence Component [01001 The antibody variant of this
invention may be produced recombinantly. The variant may also be
expressed as a fusion polypeptide fused with a heterologous polypeptide,
which is preferably a signal sequence or other polypeptide having a
specific cleavage site at the N-terminus of the mature protein or
polypeptide. The heterologous signal sequence selected preferably is one
that is recognized and processed (i.e., cleaved by signal peptidase) by
the host quI For rokary tic host celltrs] that do not.recognize an C

the natw%a&qﬁig%% éjﬂa?sné%aﬁéhe(%e ér&s?fagun%}l ggtq%re%ce ?n%lon gaR & ?g%
substitursE B (RORAFY GHiecsiRital SEG I ERESISEE R4 f“f%ﬁi‘%&%?ﬁ?ée”from
the groupefthealkaline:phasphatasestpericilbnase, fipps oriheat-desbleation

enterotox|LIeatets Dk 1e£836 0l YBHeral ARt o R e,

signal sequence chgsen was a wggnscl% ?an§e@uence fro Eg}ene . F

yeast sSCkstioR BT A TeCSaT Sequenca may be substi ?58%"”3‘% Koo &7
the yeas&stim@@n%fﬁﬂr@ad@r)r@f@ﬁ@u@%@%mﬁ%Fﬁ?&fﬁ@*f@é&%ﬁa?aﬂﬁ?eagaa%&m
Kluyveromysestantfactarleagesrs), or acid phosphatase leader, the C.

[00d bmansﬁ%’%‘%ﬁm}ﬂ%ﬁﬁd%% 7 Witk AiSional @%%IQ%H&@ e s‘&é@ct@d tc one or
90/13646. In mammalian ce ression, mam %11 S'z%% SEUUEINCES it
as well a8 SEErtN) %5&%@3 f5rex Pncolﬂ Ferpas S|Om ?ara'ﬁe
signal, areravediébled! %@DWA%%@W‘E%@&P?@@% f@’éﬂf@%}l inc"
reading frameidoiPNAcercotingthecaniibiboyy vantantyBoOeigiar afiose that block
Replication %9 'EQFP sIh e 0Ll oygﬁ%ﬁlﬁﬁﬂﬁ@"%lg%%%@t%ﬂg '@'tﬂfzcl%‘ﬂmal

seq uence that ens Ies e vector to re e in or sel

host celI§F‘@@%Yﬁr@?ttm?@ééﬂ?e%‘gyé%% %ﬂ H’Iesathg1 Ja t%rr'foy

replicatesigdéwfdnéi@ﬂwdmhéhh@@l’%ﬁl@’m@dmal DNA, and includes
[00&¥jigins 0#%@@%@9@%@?%@@@@@@% replicatingsesiiercessSueltications

sequences ar %é"ée Zg&%@ L%x"{lt?‘(@r!ﬁ%&fd%%tg( 13 ¥EAH ’Eljé’rﬁer%%ca‘uons

The origin o reP ication from the plasmi 322 is suitaple for
o

oM AR A I R CF A e P8Py B o
various Virglentins) @V@Ou@/@Wom’a)dé@éWlthSW%? BNy RS BREfITO

for VectOEz&aiﬁh;néammé\}@éln@eé&d@emefaﬂm WHgiRahireplieatiorsr
component is %‘%%ié‘/ 1eeded fol zﬁm 1alAR; SXPY. %%%%9&&695%9{&@(&9%«@\%%9@ to

Sr
Ol’lgln mayI%yplc be USG ecause It contains the earl romoter

C. SelectiR GeHE @%‘Pﬁb\tﬁ%ﬁql @’1‘()5&‘3\7&%&‘? S PEBATLIAE S te%ﬁ?)snI
gene, alstotermed d=setettableoméskerz Mypicak sl dctigi geivds @?ﬂf@‘tﬁa’ts

proteins thati{a) conferresisiance:to-aniibialies Orietherd0xng sew.as an Fv

ampicillirﬁa%?n%wcin, methotrexate, or tetracycline, (b) complement
VECTORS

{0096] The invention also provides isolated nucieic acid enceding an antibody variant as

disclosed herein, veciors and host celis comprising the nucleic acid, and
recambinant tachnigues for the procduction of the antibody variant. For
recombinant production of the antibody variant, the nucleic acid encoding it is
isolated and inserted into & replicable vector for further cloning (amplification of
the DNA) or for expression, DNA encoding the antibody variant is readily isolated

and seguenced using conveniional procedures (e.g., by using oligonucleofide
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0038nes, G

auxotrophic deficiencies, or (c) supply critical nutrients not available from
complex media, e.g., the gene encoding D-alanine racemase for Bacilli.
[0103] One example of a selection scheme utilizes a drug to arrest growth
of a host cell. Those cells that are successfully transformed with a
heteroiogous gene produce a Protein conferring drug resistance and thus
survive the selection regimen. Examples of such dominant selection use
the drugs neomycin, mycophenolic acid and hygromycin. 25 [0104]
Another example of suitable selectable markers for mammalian cells are
those therceerible #vedeleitifie BN f BERS GNP SRINSIENEIENa f fhesavy and
antibody:gucieitacithsaehas PHER, thymidine kinase, metallothionein-|

roodd -1l preigrably, pumate; m&aﬂﬂm&@aw@ﬁ&%ﬂ%@w HeDINaSHe not

ornlthlne decarboxylase, etc. fg @éFor exa m e, cells transformed with fion,
the DHFWéSPet@USHegOéﬁ%Oﬁrg PEt R IR S8 cu %??ﬁﬁ%l%? HHe " revies
transfornsaniy EEcORTAS FRBRHURN EHAETSHERT AEtR GRS E(Mtﬁ)f;%vmp’ﬂon
competitierantaganisiaof-DHFR. An appropriate host cell when wild-type

we&%&'FR 'Sﬁwgl%g@% he, &WQ%P@'&FH@?@&% evarY {%%Q%gggmead@éww

DHFR activ }réh 0106] Alternatively, host cel a[tlcu r'%) etion
hosts thaltE5n{a VSﬁ%B@%%Mﬁg Sﬂlﬁ'ﬁiﬁ?fﬁgh\gf 5 o' ¢ an%rfo T i
with DNAsseegietiies wieoditgsdativeds, bwﬂt@ayﬁ@Cﬁ)WFRﬂﬁﬁat@mﬁiaqﬁWW
another sglegtabiridnarkerisyshasamiseglycasidealiIephospehetrinsferase

(APH) C%&%f&ﬁﬁ@&@%&%ﬂ @g%%%gmgﬂmm@w@mgb@aﬁg@msa into

agent for the selectable marker such as an amino P/ osidic antibiotjc
e.g., kandihyEir FEBRIVETE: or GTTE IV & PAt° ?f R @3@%& A
suitable ssteption gethedotcdsd e Véw sathentrglaesrepréseptiaithen viral
yeast plagmidiohrpdrtbtinebeosabaat ity Naitie 282639 1T93)-ohbetipible
gene prowg%% 2 selection marker for a variant strain of yeast lacking the
ability to érow In typtophan, for example, ATCC No. 44076 or PEP4-1,
%F“c@ﬁéé“ 15U o PPP ﬁ*ﬂé‘dpﬁe%é*ﬁctégoﬂﬁé PSP 8GioN §R phatrfication.
yeast hostsoedl geretawitheh Jitaddesan orsonrecsivg torliiertdor could be

detecting; ,ﬁg@@sﬁ@@m@tm&y@m&h inghe-ahsebeesaf thyatephanstion signal
Similarly, Let'i!' %ﬁQf‘l%%t%??é(}t}%%@é%%é@éﬁ%%%Quﬁzge%rp%%aqgé -l %ukaryot

complementea nown plasmids bearing the Leu2 gene Promoter

Componéﬂﬁ%f@@ﬂ‘@?ﬁ%@é%ﬁf&htaet%ﬁﬁﬁﬁ Vet & Usizaliy dgRea Lo e
promoter ¢heesis regdoghiZzeshbyldthlechsseorgainisrinalriteis operislydinkegns may
to the antibgely hugteic acigstbeomoters suitable for use with prokaryotic

hosts include the phad,Rremoter 3:aciAmAss:

[0100] The antibody variant of this invention may be produced recombinantly. The

variant may alsc be expressed as a fusion polypeptide fused with a heterologous
polypeptide, which is preferably a signal sequence or cther polypeptide having a
specific cleavage site at the N-terminus of the mature protein or polypeptide. The
heterologous signal sequence seiected preferably is one that is recognized and
processed (i.e., cieaved by signal peptidase) by the host cell. For prokaryotic host
cells that do not recognize and process the naté\fé antibody signal sequance, the
signal sequence may be substituted by a prokaryotic signal sequence selected,
for example, from the group of the alkaline phosphatase, penicillinase, ipp, of

heat-stable enterotoxin Ul leaders. Or in the case of the vactor of Figure 1, the
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‘are convenlentlﬁ; obta?r?
[0102] Vactors may contain a seiection gene, also termed a selectable marker, Typical

and lactose promoter systems, alkaline phosphatase, a tryptophan (trp)
promoter system, and hybrid promoters such as the tac promoter.
However, other known bacterial promoters are suitable. Promoters for
use in bacterial systems may also contain a Shine-Dalgarno (S.D.)
sequence operably linked to the DNA encoding the antibody. 26 [0109]
Promoter sequences are known for eukaryotes. Virtually all eukaryotic
genes have an AT-rich region located approximately 25 to 30 bases
upstream from the site where transcription is initiated. Another sequence
found 7040 -80sbasesepstreamafronTihegstartegf transdoriptiensofi mamysast

genes is & GMGAAT ﬁﬁ@@ggm@rﬁmmmgeb@%mk@@wee At ﬂhhey@astnd
of most euka o“;%pol ?esi{gﬁ%%ga%éér e}g%@%ﬁ }B%}Jé‘saéfng%ﬂ%ﬁ bs o

for add|t|on 0 the co gése guence.

these sed@féficerdare: ﬁl?&lﬁl%ﬁ%@ﬁ&ﬁﬁ?@d&rﬁﬁ%t@ %%WmOéa&%hader
[0110] ExamplesicfesuitadienpronotoLsgqaehdesforusEnit yeastHosts

include thﬁarm';gﬂéqt@@q@5&@@5@@@%%%@@@@%%@a%g%mwgae the
enzymes such as _eno %852 rE'illycergl\%li I}ﬁdeﬁe Qpha{g@g&g{r&g?%
ecarbo

hexoklnase pyruvgieey ospho ructokinase,

ase
glucose- @%%BH%Q %ﬁ@%‘é’eg@‘ E)Wﬁﬁ&@ﬁ/ﬁ%%?@yrﬁﬁrfé% pyruvate
kinase, triosepBosphataisafgepiestiphdsphoglacbse isomerase, and

rei@ycokinage. [QL11EQhenveast Rromatersvbich A dndusibieReammoters

having the addltlonal advantage of transcription controlled by growth hat
condition&™ A& the PrEMmot gFer%egﬁgﬁ%r%}gFia 2 6l dehy é’rkﬁ en% Sy s one that

|socytoch%@ﬁ@ﬁh%ﬁpﬁh@s@ﬁ%&%{ééﬂdm%l%lﬁ\?éfsﬁ%ﬁ%égf%%@?&t‘éa\m and
with nitrogendaetalolison javietailothieneimrglyderajd efiydesS:-phosphate:

dehydroQ?@%%gﬁm%@ﬂéVW\%@ﬁ@%%!@Fcfp&aﬂ@ég’?@e@{ngrﬂﬁl?@%@‘18 origin
utilization |table vectors and $r mt}g.\;gjé:% ] Soguuitsé in geast gxpression are

further de¥CABEE 1 EB™73 657 VE&St Shhahcare Alss are
advantageeisiy. dﬁééﬁmﬂt?ﬁ%h@ﬁq&?cﬁﬁét@%‘? [eflmil\ﬁﬁ%érﬂr%lﬁé%ﬁﬁ%ﬁ

from vectgrs4n mayamaliarfostcelbisaamnaltedston examiple, byrammalian
promoters gbtained from,the, &ﬁ'&?@ﬁﬁé@fﬁ{'&!ﬁrﬁ)&%&m s PRYOMA, Villismatian

fowlpox virus, adenokusé deno V|rus 2 bovme a Iloma VII’US
avian sar@é?ﬁ%f’?)%ge%‘@ ?égg\r/o\%) IRy epatl VoS and
most preferadiny Sieganyirosder )(SV40) from heterologous mammallan
promoters, e.g., the actin promoter or an immunoglobulin promoter, from
heat-shock promoters-- provided such promoters are compatible with the

host cell systems. [0113] The earl nd late Rromoters of the SV40 virus
é té%na%en omponet

m-niegative

selection genes encode protains that {a) confer resistance to antibictics or other
toxins, e.g., ampicillin, neomycin, methotrexate, or tetracycline, (b) complement
auxotrophic deficiencies, or {c} supply critical nutrients not availabie from complex

media, e.g., the gene encoding D-alanine racemase for Bacilil.

10103) One example of a selection scheme utiiizes a drug ic arrest growth of & host cell,

Those cells that are successfully transformed with a heteroiogous gene produce a
orotein confarring drug resistance and thus survive the selection regimen.
Examples of such dominant selection use the drugs neomycin, mycophenolic acid

and hygromyein,



SV40 restriction fragment that also contains the SV40 viral origin of
replication. The immediate early promoter of the human cytomegalovirus
is conveniently obtained as a Hindlll E restriction fragment. A system for
expressing DNA in 27 mammalian hosts using the bovine papilloma virus
as a vector is disclosed in U.S. Pat. No. 4,419446. A modification of this
system is described in U.S. Pat. No. 4,601;978. Alternatively,
human-interferon cDNA has been expressed in mouse cells under the
control of a thymidine kinase promoter from herpes simplex virus.
[01@iternativistyirtrexous'safcoitia!viras Htl rr ARl YepeRi Car e 7<¥a Hese
the prometes-fiEnbanrceripment-Gorpoaent {0ki4 LT tansciiptiomofiec
DNA encaoc?df‘&&ﬂ%émlﬁ@% fAbisnvention by uigher- exkaryoesdagften

increased by inserting an enhancer sequence into the vector. Man
enhanceP'dagGertal L8 TREW RiGniT rﬁgﬁ%ﬂ%gﬂa{rﬁg i 'agﬁ%g“(a%gﬁ?m%e'
elastase galbumin, a-fetoprotein, and insulin). Typically, however, one will
o1bge an enhapgeplomia eukasyotic\aelivirDsirRxarmles gactuste e iSarted
enhance{) Eln&hr%aéﬁ 5?'9% %H%?oﬁ% plication. grigin (bR 40822 kthenetnotrexate
cytomegalovirus early promoter (_enha[r)l%r@-%| t}t)‘%a apol oma ggacnﬁ%rhog V’g}tﬂgwp@
late side Of e RISTREIST PO HTd AdendVire ehhancers. Seé also
Yaniv, NattF& 209maizvee 6108 Dhérsse hnareiiy BineRtsCro i aR A7ATeTH of
eukaryotigyprametess. The enhancer may be spliced into the vector at a

0if sition 3,01 310 the antb d(YJ'a‘?ﬁ'&PQiE@iE@@H@H&Q;s but ds-ereferabbénous

ocated at a site 5"from the promoter. F, Transgription Termination iibod
ComponéHt oL 18] EXPresSici VARESTS GL&t i e GIETN ot Froat eels anH=ocy:
(yeast, funmitg;tinset/Hlanicanimak vt cohischasted cell$framnegispsios
multicellularQrganismskmay @alsq) sonisissegdences pecessanstarthentaining
term'nat'%”sgfeg%ﬂ%cre'%'ﬁa'}‘ tﬁQ‘%J@E@B{?‘?Wé‘Q& 4he MRNA-BYGHcosidic antibiotic,
sequences are commonly available from the 5' and, occasionally 3',

untranslafet FEGRREBF BEKAKBHE GFViTal DNAE OV ¢ONAS. THese regions
[01oNtain naceictitlessegverts Famsadbedtas folyaehyraed fraghicis)ieest
the untranslated-partionafdheaRNAeneodingdhe ardihady.1Onedsefialides
oL BT S e e
TRANSFORMATION BRHEST eENPS 1612 8] Sitable Hst CEINE o> '
cloning or expiessingdhenBNAtTR the (estiors the neirs drestprd karyotie hen
yeast, or highereskanseticcellsoSuilable prekaryotestorlispyrpesen in the
include both Gram:neqafive and Gram-posifive. Qr9ANISTS T RXaE P22 or
38,626) are complemented by known plasmids bearing the LeuZ gene.
B. Promoter Component
[0168) Expression and cloning vectors usually contain a promoter that is recognized by
the host organism and is operably linked to the antibody nucieic acid. Promoters
suitable for use with prokaryotic hosts include the phoA promoter, S-lactamase
and lactose promoter systems, alkaling phosphatase, & tryptophan (irp) promoter
system, and hybrid promoters such as the tac promoter. However, other known
bacterial promoters are suitable. Promoters for use in bacterial systems may aiso
contain 2 Shine-Dalgarno (S.D.) sequence operably finked to the DNA encoding

the antthody.



Enterobacteria such as E. colt, Enterobacter, Erwinia, Klebsiella, Profeus,
28 Salmonella, Serratia, and Shigella, as well as Bacilli, Pseudomonas,
and Streptomyces. One preferred E. cols cloning host is E. cols 294
(ATCC 31,446), although other strains such as E. coil B, E. coil X1776
(ATCC 31,537), and E. cols W31 10 (ATCC 27,325) are suitable. These
examples are illustrative rather than limiting. [0117] In addition to
prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are
suitable cloning or expression hosts for antibody-encoding vectors.

(0188 cchardlifresr Geredikiar 35 thieomoSr eermnorly \(Selhaph GrlRiuisroenes have
eukaryotig Rosicmistaorgasisms driciveney,2s rurnbesof gihengenanahe sie
species, gnd SUalRs: A& QQW%%UYA%%%@QI%M%GM PRSI SHED @Siream
Schlzosaccharomé ?1 g ]yveromg/c C%Q%Tncho erme;\\I 5
NeUI‘OSp(BIQg'CtIth eﬂ%ﬁ%ﬁfo s”i*ﬁWg%’ gu%ﬁ' 858 é‘iﬁé’gﬁg}%’e mdy be
Penicilliuahy TeWgsseraditine arthAspergilRisaesisIgirshs &5 A hiddlaaguence
and A. niger eyl b8suitghlerdiesiiartscfard helexpsp sstan Dealyensylatedg
antibodieg.are derived: fram. mylicellular organ %ﬁﬁéérté’a pEnEIRaly AYexpression

higher eukar %OIIC cell culture is workable, whether from vertebrate or
invertebrit& @diture. Examples of invertebrate cells include plant and
[01isect ceflsabnisikoweitalic BiorTeeh#rdlerjy® B7ussv(iliogs)st Mivereluk, the

Genetic bnginesting sSedew el ddeetskivals 8; fR2bavie GRlenam such as
publishing, 1,986) Mseda.at al. e'ﬂﬂ&‘éﬁ%é’t&?et%%?oé%e(égr%%kl}lg'é@%%%te

baculoviral stralns and variants and COI’I‘GS@OH INg permissive Insect host

cells fromHOSESaE REERBHSHRIAT G 8?&8‘?" i) S HeGas: -

(mosquitalicdbrestphikemalanogusteriEiigh), tm@emb%@ IPoTichRze

been identifieshoAivasehnekvical shainsdtnrizansfection are publicly
igypilable g,g, yé'é%zlgr?;rxé{é?s”m cﬁ“é%%)%%%?e %%%QQ#Q%NP é’tﬁ‘é‘go‘é}ﬁonae

Bm-5 strain of Bo x morl NPV, and such viruses may be used as the

virus her&fi &EaeFdingrts TR BreSBHPTRGSHAER et iRamyAGAe promoter
transfectiogiofsSpodopterasindipetacellspdoraover, platit coliscitiiitires

of cotton qegriidaotalaraaybean:ReIUNa: PR rAMbinhaceREaNGAISN,
be “t"'ze% ure%%@éé’%%%&’%%?&% %89%%@9 5’&8@ 'é’s“ré’ép‘é%%%@rf%@

cells, inc ue culture ecome routine. Tissue Culture,

Academlé‘“@?%%esarl"@r%@ AR PUEEHSENS S (rEP5 a@ﬁﬁ'ﬁf&?@f%é‘éﬁjf‘ yeast
mammaliaxphiestooeltdineberesaronkel KEM@EHurisas sanringnigidriey

line; baby:-hamstykidney-gelis; @Q@%ﬁ@ﬁster ovary cells/- DHFR
[01%%1_'0’ Urﬁ’lltllgo%g%’lahscﬁ QEOIN?%E’HA\P@CQDF %I mg%AaTah nc?sjr%i'sg?%»nt!&%‘ds%r

example, by promoters cbtained from the genomes of viruses such as polyoma
virus, fowipox virus, adencvirus (such as Adenovirus 2}, bovine papilioma virus,
avian sarcoma vinus, cytomsgalovirus, a retrovirus, hepatitis-B virus and most
preferably Simian virus 40 {SV40), from heterologous mammalian promoters, &.g.,
the actin promoter or an immunoglobulin pfomoter, from heat-shock promoterg--
provided such promolers are compatible with the host cell systems.

f4113] The early and late promoters of the 3V40 virus are conveniently obtained as an
8v40 restriction fragment that also contains the 3V40 viral ofigin of replication.
The immediate early promoter of the human cylomeagalovirus is canveniently

obtained as a Hind!ll & restriction fragment. A system for expressing DNA In
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sertoli cells; human cervical carcinoma cells (HELA); canine kidney cells;
human Ilung cells; human liver cells; mouse mammary tumor; and NSO

cells, [0120] Host cells are transformed with the above-described vectors

for antibody production and cultured in conventional nutrient media

modified as appropriate for inducing promoters, selecting transformants,

or amplifying the genes encoding the desired sequences. [0121) The host
cells used to produce the antibody variant of this invention may be

cultured in a variety of media. Commercially available media such as

Ham's FIGN{Skjata)oNiriaTal BedernalrrddiumvIVEEV aSiptaaly disclosed in U.S.
RPMI-1648: (Sigme); anel, @u&iﬁm&m&ﬁieﬁ@agﬁeﬁsmwmmwﬁwo

Sigma) al%&#%"ﬁuf%& ring -ost cells. In additian, 9@%%&&!?@5%@%%%58
described'in Ham at al., Meth, Enzynol. 58: 44 1979 Barges at al.,

Biochem®162"'58/5 t*(i@%‘fﬁg‘@@ "F%W N5LING%9 §PTO A ¥E 7 B S s,
4,560 655*‘&5@2@%97@5%2@@9%rvesugmgmnaﬁ@yrg@eah%@ hesusattgrene
media fopthedst cells. Any of these media may be supplemented as

necessary Wlt%hor%ggdé%%g%m%g@ctors (such as insulin,

transferrin, or epidermal growth factor salts (such as X-chlorides, where

0135 sodid AT SRIRIGO G He & %%Eﬁﬂ%f’éé’j S sy
HEPES) swiaclestidesisutivragsad dhiosiedngri: tiyaiom ey amisioiiesne vecior.

(such as MEENFAMYE R Tdhceug), fsace slements 4aefined s inqeanic
compou 9§st$§eu%"é/u%ﬁsgf%&é&fb@é}k CONGENIRRNIQ0S: Ay %m&rm%@m use an

range) an ucose or an equival ent energy source, other necessary

supplem&qf??ﬁ%rf BI8F ﬁ@kﬁr}@ﬂﬁéﬁ A %Eﬁﬁﬁ%@‘&%&ﬁ?aﬁ%ﬁ%@ﬁﬁﬁw on
would betktaiersigethigse skifledion theindpt THe0ltire eoriismyirseearas

teTperzt?f&n&bk , S b like, p@ll’ﬁ)l'ﬁ@§ﬂweﬁf%\/iw&lé/ g@e@dwﬁhtm@elemﬁm@all
selecte I S entt
Eﬁfﬁg%‘é a%lgﬂdﬁf’gg é’%%a?‘ée E@é éc %ﬂ?@ IQE%%W Slkfl L%dp 882} on

artisan. A ICATION [0122 W en using recombinan
techniqués e HhBBIRY SAPIAT P hE SHEAUCETPTRRIIEETIUIBRIS i thE may be
periplasmigisphios; O direictlpiserreied Mto the meditihrdif-theodintibergnce, but

variant is;pradueed intiacelladys asa-first gtgﬂogg\e particulate debris,
either host cell§ or Iy§ed fra&rpgg@e may be nmgg% ffr example, by

centrifugation or ultrafiltratio arter at al., BIO/T chno y 10: 163-167

[01¢$992) JESBHBEN PrGEBELRETT? RGRNITHY AprisEtRdERTicH Srd stk dtat to
the periplasmit rspate of Eceal:Bridfyorettpastelisdhasved:anitivg) may also

presence of spdidm acatate 3P 3-8 ERF ARG transcription and for stabt!izimg

e ) o s G S
3, untrans a‘fed regions of eukaryotic or viral DNAs or cDNAs. These regions
contain nucieotide segments transcribed as nolyadenyiated fragments in the
untransiated poriion of the mRNA encoding the antibody. One useful transcription
termination component is the bovine growth hormone pelyadenylation region. See
e.g.,WO024/11028.
SELECTION AND TRANSFORMATION OF HOST CELLS

01161 Suitabie host cells for cloning or expressing the DNA in the vectors herein are

prokaryotic, yeast, or higher eukaryotic cells. Suitable prékaryotes for this purpose
include both Gram-negative and Gram-posiiive organisms, for exampis,

Enterobacteria such as £ cofi, Enfercbacter, Erwinia, Klebsiella, Profeus,



secreted into the medium, supernatants from such expression systems
are generally first concentrated using a commercially available protein
concentration filter, for example, an Amicon or Millipore Pellicon
ultrafiltration unit, A protease inhibitor such as PMSF may be included in
any of the foregoing steps to inhibit proteolysis and antibiotics may be
included to prevent the growth of adventitious contaminants. [0123J The
antibody composition prepared from the cells can be purified using, for
example, hydroxylapatite chromatography, gel elecrophoresis, dialysis,
and affinfigenrelAaisgrisnsWRHSEHm RS ¢RYGIBSY 1y tEMRGEhend
preferredspipification teehmigaesd Becsliitabitityhoftipsaiein!iR Hs(ANCGAHHIIEAS),

ligand dea%ﬂgh%héh%ta%%@éb%déS&ﬁyseeafcawm@w@gioﬁ%wfsnd £, col
domain that is tin the antib dt}(vaglant Prot in A can q

purify ant%%dléz §€ aﬁ’e%iai& i trmaly i@%ﬁmﬁ]ﬁf S ﬂu ﬂfh’éé‘i‘/“‘;“r than
chains (Lindinark et aL, J, Immunol Meth. 62: 1- 1.3 (1983)). Protein G is

w1recommendedifon allimauseticsobyres atitt-ferdiemant g&B8a(Eussiatiadi, or yeast
EMBO J. 52 13061 3w Qﬁﬁ%%&%m@g{émmmméﬂ.&\w%@d is

attached Is most often agﬁrose other matrices are availa

MechaniciRy &8BIE FatHces Sud x h'&s EonTOlIy PoregIaes ot Affwer eukaryotic
poly(styrémuwmyewéﬁmf#rwef@ ragt%@rfr&mat@gr@ﬁa EPR5HRSY anc strains
processingdisaes-trancambe achiewed witin agaroseSiWhere therantizogymbe;

variant cqm U&%ﬁﬁcgsl_'é%ma”?r theBakerbond  ABXTM:resiny @arﬁentous fung
Baker, Phllllpsb&?g T\&EH) IS usefigjl for punf atlon gther t hn| ues for
su

protein p&Hﬁ%gﬁ [OSRRIA. FenIGlium, Ion AThanG espe us hosts such
ethanol peecipitatiGiisRevérsdoPhase HPLC, chromatography on S|I|ca,
[o1€Byomatogriaphy essheparis HEBHARQSEf Ttekyiematograpby ae anived from

anion or ﬁ‘% {%@i E?é‘? SE%SIPI @HQEQ%W%@?Q@@&&@@@%@H@@% workable,

chromatofocusm E, and ammonium sulfate preqlglta On%zef)@'

also avail4bidae @ﬁdﬁﬁEBﬁ”?ﬁé BRIBSRI AiaR o BETERSVERE
Following ayd piredinh ety peatifiebibnasmpes gl tHon paurelaor phisig thES):
antibody vatast0f intetestand contaminantstmaydbe subsjesierr oimyrpttam

hydrophopjg, . in ﬁ%a@g%n ) Gluaratagraphy.Usiagsan elutiogsbutter ata,oH

between about 2 preferably tgerformed at low salt concentrations

(e.g., fron?EBENED- 5B %‘Qu‘ja%af ﬁ)ﬁﬁﬁﬁﬁé@@ﬁﬂ%@ﬁ.”&ﬁﬁﬁﬂﬁ.&ﬁ@i@g
[0125] Théeapeekie formesationisBEthEustIypepadeaiahticody aseye).
prepared fossstorageambepiilizagformudaions oraquatisssolutionsbyA

mixing thegieggp%p %str '@& the desired degree, of ity with qn@«ansavar.ant of

pharmaceutl y acce e carriers, exuglents or stablllzers %plc %/
employedﬁ}Ht?ﬁé'i%}FF(%l ﬁwléﬁ’\éﬁpd ihe Bm-5 strain of Bombyx mori and such

viruses may be used as the virus herein according to the present invention,
particutarly for transfection of Spodoptera frugiperda cells, Moreover, plant cells
cultures of cotfon, corn, potato, soybean, petunia, iomato, and fobacco and aiso
be ulilized as hosts.

0119 Veartebrate celis and propagation of vertebrate calls, in culture (tissue culture) has
become routine. See Tissue Culture, Academic Press, Kruse and Patterson, eds.
(1973). Examples of useful mammalian host cell lines are monkey Kidney; human
embryonic kidney line; baby hamster kidney cells; Chinese hamster ovary celis/-
DHFR (CHO, Urlaub et al,, Proc. Natl. Acad. Sci. USA 77: 4218 (1980)), mouse
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termed "excipients" ), For example, buffering agents, stabilizing agents,
preservatives, isotonifiers, non-ionic detergents, antioxidants and other
miscellaneous additives. (See Remington's Pharmaceutical Sciences,

16th edition, A. Osol, Ed. (1980)). Such additives must be nontoxic to the
recipients at the dosages and concentrations employed. [0126] Buffering
agents help to maintain the pH in the range which approximates
physiological conditions. They are preferably present at concentration
ranging from about 2 mM to about 50 mM. Suitable buffering agents for

use with fsachrebsritingeAtioitahenidecnsthedrdafic ardiierganic atrisuman
and salts|ihereatsucharas eittate, bitffess@ gnaManasodidmiso calis.

0 ﬁbﬁfate disadiym, citrate. mixture, %tﬁl%@%@%@QeHgé&ugaf&srw%%oewlc

acid-monosodium citrate mixture, etcrg succinate buffers e Succ

acid-morfSEBHtiRR BlCEmEE bR SaaRI M IS5 'ﬁ F‘Sfa%mp”ate for
mixture, §U%t§|n&%@rﬁpt@mm'%(?@imé%%u@éa@ﬁi‘f)/”téﬁﬂ%lﬁ@@ﬁ@@dmg the
(e.g., tartasisrecib-Qadityn tartrate mixture, tartaric acid-potassium tartrate

01‘11‘]’“““3 ‘atanc: acyd é&%‘%:}»@é%@’ﬂ%eaﬁﬂ%&%ﬁ&%)oﬁ Wmarateqhy

, fumaric acid- monosodium fumarate mixture, etc.), fumarate bu ers

(e.g

(e. g  funfRlit G -An BIROL B ?uﬁ?&?%ﬁﬁi%&?@”?ﬁﬁﬁﬁé %Eft?*h?%?ﬁ[f}ﬁ F10
fumarate (Fitctae Minionossgiig etaratéiaidodizmes futmhtiatésmikiame). and
etc.), glucamssecbuffessiie: Gacglyonritagheed| s glyconateambisrelituring

giuconic agid &99'%5&{%@%9 & %&%%d Ql&&%ﬂb%é‘ﬁ{%gﬂt&%%'%th Enzymol.

glyuconate mixture etc oxalate buffer e oxalic acid- s§d|um oxalate

mixture, GXafi¢ a&@%&ﬂur\’?f Ry Erokite MR 8 SR adid PothBsih VoS
oxalate nfixteifd Cétd. paastdiet BGFEE (8. (R 214HCadia- Soditih labize may be

mixture, lagiic Rcidrsediven Nidnoxidesnbiirenjastic-asic-petassivm
lactate Mg, el é%@%e%g%%lﬁmx&gfﬁaﬁng%gs A d%r%%%ugat%%% as

mixture, acetic aCI sodium € mixture, etc. itionally, there

may be nlféﬁWBnteﬂ“sﬁﬁ&ﬁﬁﬁf@dﬁﬂﬁ@r%r%@thﬂ%%ﬁ Ef’rés%{'ﬁbas %o orides, where
trimethylahitrredaits SuchrasPase {02 2P P réservatirasriia Ibeedereda0ES),

retard migrehisligrowthnandmayshe asdedHdismarntsranging iem

0.2%-1 o/ / I%WM‘FE r S

invention II‘%%.U(%\G pheno ﬁ}%ﬁ %%%%%Fﬁﬁﬁd%@%ﬁggmﬁggﬁ% %pounds
propyl parabeh, %EF&B@%?JIB%?&W%WP%H?%HH&WH%%@ ) and glusose or an
benzalcorinnalealides (e spyrchldridejisromrdessndide)ichexémethaniurm

chloride, a;ﬂgmldg@@@@g@pﬁa@%aﬁcmﬁmwn@mmwula@ab‘mnqat@@t;@lsK fied in the
resorcinol, ¢ ﬁ% ?{ure%l@rg c%?fbt%g%ﬂgelaﬂés tonicifier J§eo?%qmgg

known as "stabilizers' ma to ensure isot n|C|ty of ligui
compositiBiFy B the predd fﬁﬁ\%’ﬁil%‘ﬂl SRECIREIRIE Fomy AR stiyalbe apparent o

the ordinarily skilled artisan.
ANTIBODY PURIFICATION

[0122) When using recombinant fechnigues, the antibody variant can be produced
intraceiiularly, in the periplasmic space, or directly secreted into the medium. If the
antibody variant is produced intracellularty, as a first step, the particulate debris,
either host cells or lysed fragments, may be removed, for example, by
centrifugation or ultrafiliraticn, Carter et al., Bio/Technology 10: 163-187 (1892)
describe a procedure for {solating antibodies which are secreled o the peri.p iasmic

space of E. coll, Briefly, cell paste is thawed in the presence of sodium acetate
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alcohols, preferably trihydric or higher sugar alcohols, such as glycerin,
erythritoi, arabitol, xylitol, sorbitol and mannitol. [0129] Stabilizers refer to
a broad category of excipients which can range in function from a bulking
agent to an additive which solubilizes the therapeutic agent or helps to
prevent denaturation or adherence to the container wall. Typical
stabilizers can be polyhydric sugar alcohols (enumerated above); amino
acids such as arginine, lysine, glycine, glutamine, asparagine, histidine,
alanine, ornithine, L-leucine, 2- phenylalanine, glutamic acid, threonine,
etc., orgapitstigars Ok suganhatothals ssifhydsdat dBE SFehadoseyut 30 minutes.
stachyosgenapnielaserbiteloxdits) cQﬁ’cﬁ@JgéﬂMﬁ’Wﬁi&%tt@aA%H@} \&W&@@'
and the Ilke?é{ncélud ng. cyclltpls such as inositol: po%et Sgllene rigsggoms are

ernata o
amino aci mers su ur cohtalnln cm agen Suc

glutathloﬁénﬁfﬁ fi E%Eﬂﬂ‘c%ﬁﬁﬁﬁ %ﬁﬁ?gﬁ/%l’é‘f@“iﬁib’gﬁ%@%? brotein concentration
a-monothicglyeerakrapid, sodiumdhr Blilfade; ReNamolécilaeteeighit. A protease

pO'YWP“ﬂﬁ@n@%&%W%y @@?ﬁiﬂ@e’%‘%ﬁ@%d@%%e@%ﬁ&t@ﬂ%‘%% bit

bOVIne Serl(?ltrg]f)lg tlllgrgﬂ qg“CS?!%’?E; mun?\% Imr%vhxdtg’to ?lgé’n nutlous
such as 60 yVinylpyrroli one  monosaccharid es Uch as'syl

mannoseitosE §lucose; disaccharides such as lactose, maltose
[018arrose dnd drifaccachandessuchrasraftinose; cgclysaceharitles stghias

dextran %taahatbeerﬁﬁ@t@@ﬁt@%ﬁ%@%@ﬂgsefre@ttgp%otes;l&(@g@s:s and
weights Rerpart o of wei ht ct|ve tem 0130] Non-ionic s%act

detergents (a o) I“ﬁr(;v%/tn e\ttitn ameyn f&’”r%a?/%ae" hﬁ ded mﬁ)m Grred
soIublllze"tﬁ@“?ﬁ*&%b%‘hhf'@%gﬁteeféf%@’ % §%te"protet et ﬁf@?éb@ﬁ’é‘ depends on
protein ageinstcagiationsitgucethagygregationbwhieb alsaipetmitssthesnt in the

formulatign:gy a,sesms%@rsﬂeeﬁ éett@g@tétﬁﬁmmtreewgﬂ%sm on

denaturation |n Su e non-ion rfactan S |n

polysorbét"es (ﬂg % iﬁ(‘ﬂ%)%gv SE T8 &rfj rétc)3 Pfurg'mg?  Meth. 62: 1-
polyols, polycRyetn{i éi‘%“s%ﬁﬁﬂt%??”?ﬁ&%%‘tﬁ@?@i(WEsz@ and for human IgG3
TWEEN((388,¢te!), NoBcianic stafacianis ypay. he334ptesentichaesrge:ofgand

about 0.0s mafmlio;aboutl Q@;Q(B%la Wtﬁf&‘?eblbﬁﬁp%tége%aﬂéglénM‘Qchanucaliy
about 0.2 rqag/ml [01311 Ad dltlon{a |scellar1eous exci ents includ

rces sug hed pore %Sf or o n%cg_mayé aarpﬁgne aliow

bulking agen sm(% . starch); chelating "age
(e.g., ascerpiet %cf@“ﬁét‘hﬁ@rﬁ‘ﬁ@ﬂﬁ?ér@f@?%}s*iaﬁtélméeiéel\/@ﬁt@e'ﬁh@e\fed with
formulatiapanereinmeay alsecootainamore:thaniane actyveocampespekasond

necessarxgsetpthﬁeewttpuﬂa@éagt,c;awgs@@tegr\t@%egsa@tﬁieratMM%mh

complementary activities that do n?ﬁ)a verse%aﬁect each other. F

example, TS Be degiBlentS 1GrINSSErOVia aa%?ﬂ?ﬁ?ﬂr?@sﬂb‘ﬁpe@étwge
agent. SEHMoRcaNsS HesBiHtably presertt insedmbihatiorriateamolnts siica,
that are effestiv@graphy on heparin SEPHAROSE ™ chromatography on an anion or

cation exchange resin (such as a polyaspartic acid column), chromatofocusing,
SDS-PAGE, and ammonium sulfate precipitation are also available depending on
the antibody variant to be recovered. '

10124} Following any preliminary purification step(s}, the mixture comprising the antibody
variant of interest and contaminants may be subjecied to Jow pH hydrophobic
interaction chromatography using an elution buffer at a pH betwesn about 2.5-4.5,
preferably performead at low salt concentrations (e.g., from about 0-0.25M salt),
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for the purpose intended. The active ingredients may also be entrapped in
microcapsule prepared, for example, by coascervation techniques or by
interfacial polymerization, for example, hydroxymethylcellulose or
gelatin-microcapsule and poly-(methvimethacyiate) microcapsule,
respectively, in colloidal drug delivery systems (for example, liposomes,
albumin micropheres, microemulsions, nano- particles and nanocapsules)
or in macroemulsions. Such techniques are disclosed in Remington's
Pharmaceutical Sciences, 16th edition, A. Osal, Ed. (1960). [0132] The
formulatiBHa RVZE BEEHCHe: MOMBIadmpisiration must be sterile. This is

w1repdily aceamplished foraxample- by fifspliendhsoughstesile filiragiond for
membrane% c§eu§ %;V'ggzirz Ig %%%BE%BQ! %Pg §EtBE%%rﬁ\g'ir%ucHgB@ypepade

-examples O?EU re ease prep aratlo S |nc e semi-permeab

matrices G &8iel efﬂ‘f&f@ﬁﬁ@@i’@%%‘?ﬁ%@’ Ho RRdiniRy the Qﬁﬁ%ﬁ?”\‘/aﬁ’f&?ﬁ‘ab}n
which matrites areiriahie dorrbtitshapteiargoiedyedgr filas! @# of which are

microcapskies: Examples) of sustained-vieloase-matdcesinghidents,
polyesters, fydragels, F%%rﬁ%‘%mﬁ% %éBQa'é/é%tQP’g%ﬁﬁ%%‘y%m}Q d'él?%'&%‘&ré! ale), or

poly(vmy?acoR/aI act |cTes , copolymers of

L- glutami&'%fﬁ&eaﬁ%ﬁﬁﬂ tt"%‘iuﬁ?ﬁﬁ%mﬁ‘@r?'ﬂééj’%‘éﬁ?&%ﬁﬂd%ﬁ%”‘iﬁﬁ;}l
acetate, détradablestacht acdcglydeticacitvespolyhtersostrets &stiiseecipients at

LUPRON:DERG.T afiiestediesmissespiiees composed of lactic
[@&gfld g'ycg a%'d g@&e'm ra”Sln Hf’é%%"ﬂﬁ acglate) aamch aﬁrrommate.s

butyric acid olymers su &h s ethylene-vin

acetate MQM%%@@WB%TAEH%%HW@‘ F8ieBSEBY MGRICHESET Gisine
100 daysTeerainhydigelsieleaselrwinsdon ot epsme perods the

When engapshiateshantibedies 5&%@%@@%@4@5 adeBrantimesthedsor such

may denatur% E(i)[r %ggresggte ono Q lljl:mogl I‘u %? Ci ’”8&% (?X?E’ Cigf:C acid-
resulting in a oss 0o BIO| ca activity and OSSI e chan es

immunogérieity 3k ﬁ%%ﬁ%f%t?ﬁf@@%% %‘ﬁﬂoﬁéo&é’\h%@at?d“‘&‘érﬁrlFitﬁﬁo?ﬁ‘ccmam
dependingfterthe mechanisavidnvohvediiForsexamplenifitie siggregatiorsodium

mechanism s, discaveared do-beidntermalacklas Sora B oNa I MBRIOM trate buffers

through thIO di S Ifldealcéergcif]gpwqu‘t Stg%llx artéao?ar*rgt? a%%c??ﬁ%sesﬁrg g%raie mbdure,

modlfylné rfhycﬁyT resi ues Iyopmlzmg rom aci
controlIm@?ﬁﬁi‘sﬁﬂ%ﬂ*ﬁ@‘n?@f%@%ﬁﬁ%ﬁr%ﬁe SRS &fe@ref&iﬁf@ acic-
specific polymerdmatfixcoatpositions: {0188} ke awiowrit of therajreutic

polypeptiderantihody.or fragment theregfwhichwillbe., efectivernithe

treatment of a particular disorder or condition \r/nvyltd%%%nr?d%@ theatggt%gsog .

the dlsorder or condltlon and can dJetermlne clinica
techmqu@c\ﬂfﬁ‘éﬁé‘ﬁr@%ilﬂ@ glfﬁftﬂ’é%ﬂ’ﬁﬁl‘éet&éié‘?éﬁrﬁ% $REium hydroxide mixture,
dose-responseicuruepanrdsthe phatmateuticalecetmpasiians:ofithé:.g., oxalic acid-

invention firgt,in c\.&té%t@ﬂg@h@[‘&%iic acid-sodium hydroxide mixture, oxalic acid-

potassium oxalate mbdure, etc.), lactate buffers (e.q., lactic acid-sodium lactate

mixture, lactic acid-sodium hydroxide mixture, laclic acid-potassium lactats
mixture, etc.) and acelate buffers (e.g., acetic acid-sodium acetate mixture, aceiic
acid-sodium hydroxide mixture, eic.). Additionally, there may bs mentioned
phosphate buffers, histidine buffers and trimethylaming salts such as Tris,

fo1zny Preservatives may be added to retard microbial growth, and may be added in

amounts ranging from 0.2%-1% (w/v), Suitable preservatives for use with the
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useful animal model systems prior to testing in humans. [0134] in a
preferred embodiment, an aqueous solution of therapeutic polypeptide,
antibody or fragment thereof is administered by subcutaneous injection.
Each dose may range from about 0.5 pg to about 50 pg per kilogram of
body weight, or more preferably, from about 3 fig to about 30 pg per
kilogram body weight. [0135] The dosing schedule for subcutaneous
administration may vary form once a month to daily depending on a
number of clinical factors, including the type of disease, severity of
disease,and the sulijectisisénsitivity, tethg dherapeutie-agent. "EBE SEFOR.

THE ANTIBODY. MARIANT 01364 The anibadyatanis@tiedmenion

may be used as affinity purification agents.,_In this proces aptibodi o
are imm%ﬁﬁs 8 eo?ﬁ’é:ks}%'ﬁ%e pﬁrggné%ui%]e' da%f: geéﬁﬂ%\igoggmlréepsglﬁ (%Hrﬂ ﬁl%gr&% Bens
paper, usiey PRETIFSS AWRIPRHAR M the B T HESHIR bAZBa At B oy =
variant iseaatatted with a sample containing the target to be purified, and
[ezigﬂetaﬂ?%ﬁ%%iﬁiﬂ%&%&&%ﬁ\%1 % '@rt%wﬂtgsa‘s’iléﬁtﬁéé?s'ﬁ%eéﬁ% thabwil em@%dtonicity
substantially all the material in the sample exce e targe . :
which is deﬁﬁ'& t5the Si‘r%%?ﬂ%_t%ili‘?é r§r81_ |T:)€')n f/? r\)‘/%éxorlrgarpt_, |ﬁu%£é1ﬁé}%§&%g%{éﬁs n
washed aithen Stises 2Rt AHIEESI9eNE S0 EAE JpERIR BRferS BhaE(t eyl
release thedasget/fogrpthecamitbodyniariant. [0137] The variant antibodies
j01298Y alsoche yseful in diagRastic 38savs ot doiferdeifcHNAneXRIe S8R0 from

a target of interest in specific cells, tissues, or.serum. For diagnosti
applicati&%fi he &Rtib %ﬁr{/a‘?lgé?r‘rﬁ%‘.g&?@ \{f\llalﬁE ees.lgajﬁglieeaa Gﬁﬁ aa%%ebg?:ctg ‘%S o
moiety. NgHseigasdaliaareasiare T EENFRGIERS TorRGURRAIRGRZes can be
change ina3mftiresgencerase gescribedatiove.) Enarchamisotineseaitine.
substratg hecomes. clacironicalivexciied hxaichemicakreacionand may, 2-

then emit’light which can be megtered usir% achemiluminome{}er f

examplefor HGHHIES SHERGY64 5PBEE ST al'SUGh: flonols,

fllcraseen ag:cgg?c!)cr_.sﬁg(aé?nple. of o
enzymatie-Ribsiieiriehsdseliierasies Wi, Maefiipiurafaitas&vdiRy Btiemypinisitol
luciferasejaldeBioPatydN@i 4n837:A456) Huctfetry2idis such as inositol; polysthylene

dihydrophhalazinediones. malate dehydiogenase UEsRSS ARIQNEaS ez,

such as horseradish peroxidase éHRPhO),} alkia][m%hph Is;phzfltasebnomi ool
beta.-galtRISiasd Yl Bamhy HaET (LEARE s ACRR fide oxidases (RO
glucose oxidassgakietpsEteiase sada giatdsechiitiggphate <10 residues),
dehydrogesase)sheterooyelie sxidases.(SHchoasukcaselandixagptiatmer
Ox'dase%iiﬁ%msrgaﬂﬂ%%%y%gg%@mm%@aq atgsdfgxﬁm{ﬂ;wmg%es for

conjugating enzymes to antibodies aré described in O'Sullivan _aé, al
r

Methods B e PHEparaNDIbFERYyel KRBTty Coagates for BEe iR™™*

se in
Enzyme Ismphusoagsay, TreiethedsdpeEng ittt s itemythe R #ngem
Vunakis),nolysaceharides such as dextran, Stabilizers may be present in the range from 0.1
to 10,000 weights per part of waight active protain. _
i0130] Non-ionic surfactants or detergents (aiso known as "wetling agents") may be
addad to help solubilize the therapeutic agent as well as to protect the therapeutic
protein against agitation-induced aggregation, whish aiso psrmits the formulation
to be exposed to shear surface stressed without causing denaturation of the
protein, Suitable non-ionic surfactants include polysorbates (20, 80, etc.),
polyoxamers (184, 188 etc.}, Pluronic® polyols, polyoxyethyiene sorbitan
monosthers (TWEEN®-20, TWEENE@-80, etc.). Non-ionic surfactants may be
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Academic press, New York, 73: 147-166 (1981), [0138] Sometimes, the
label is indirectly conjugated with the antibody variant, The skilled artisan
The skilled artisan will be aware of various techniques for achieving this.
For example, the antibody variant can be conjugated with biotin and any
of the three broad categories of labels mentioned above can be
conjugated with avidin, or vice versa. Biotin binds selectively to avidin and
thus, the label can be conjugated with the antibody variant in this indirect
manner. Alternatively, to achieve indirect con; \gtatlon of heﬁ?bel Wltp Q% 07
antibodyparirt, AR e TSR P Reis Eorftgated W SHEIPRESEN
(e.g. digleyin)i@asbaneobtheidifferent types of labels mentioned above is
013?§;nju9a5§o% '&Qsﬂﬂséa%%&g@%etéb@b%m@mmwg@mkcl@mterch ), chelating

dy). T us |nd|rect cop tion of the labe ; 120t ng
can be a?&’?i@?/ [6%6\ Tk an)gf%grse@ngoafr%gnt §£ Qfﬂ%\i}%ﬁt:ﬁéﬁq@fﬁ wan

antlbodwvan?amfﬁéfé@ FOTBE IAPERIE!" GHY AP SRSEER R ThEIRLP %%ﬁcd\/é
detectedttsinpgra b’:sb&le@jsmyb@dya/\daﬁhmwwtm@amW@éiﬁ@a’@fﬁfﬁab*y
[0140] The antibadies gt the. presanidaventionmayeseryoyeshin ainy:. For

known assay method, such as ¢ titive binding.assays, directand
indirect SAAANFCA ggggesae%[ha ]l?r(}?%gr%g%rgﬁﬁﬁgt?ﬁn as.s.ays'ug%r TR

Monocloﬁathﬁimib@éﬁé@?\bM@Wa‘Pr@ﬁ@eﬂﬁi’iﬁ?ﬁ@@“ﬁbmfﬁoi ?@h‘lﬁe sffective
Press, Ing: $987)@6 [AAdConepetitivenbindirgsassayisrely gHrenesability
of a labeled standard 1o compgig,mithhs @ﬁs@%ﬁﬁ@%&@i&ﬂl@@%ﬁhnﬂeﬁamw

limited amount of antlbod vari ant he amouynt, of targe émq%g%tcapsueaﬂd
sample i8THTEFERHP BropSITOHAT t0 mé%%"ﬂ %gtan aérd that becomes

bound topme@ammwmétﬁmi%?éa@é%nﬁ%%tnﬁ?év é?r?Sh?i%fdéVgnG&g\'ﬁw
that becomes-hasnexiheiantiediessgeneradtyrare pirsetubiltzezibhidore. Ggno-

after the S%r[ﬂl%ﬁté%%aﬁ&%%é% dhe standard.anddesicsample fbabareiscicsed

bound to the antibodies ma conven lentl ted rom.the rd
and test SaRipIEUANER PE %eﬁtn ouﬁ' n%&h%%andwm%%%s%&sdwgﬁz

(61t use offtioramtiioties, easte AP AbIE BPBTIAGAS ATy ffferer e 1
immunogepigpeithierepitone:otthespfoteiitotveude et irpeon

‘'sandwich %%%@%é@%t%%ﬁé‘m@@et&éQa‘?e%%%ﬁéjnﬁéxbwmwe@ fBgkavle examples
antibody which is immobilized on.a solid support, and { ﬁE@s%?Q&@d

antibody BiAdEaBeHe 785t REmpial il Timing A el%% u ree-part

complex. @eer@@m@o@m@towaaimrmemiW%V%%ﬂaf%m.%awﬁagf inthe

itself be Ia&m@dsmm@ad@ﬂegtawe foiety rtthrecisardwichrassaysysitanay

be measyleq Ll@QsWuHQ @&QQQ@Q%@ %E'DQQN@Mﬂ% labglechyithyaetnyi-

deteCtablsngg%lc:ezﬁlr)ldcl}gep%t‘y%\?irqgi\évilccohgis pg? ac%dms (U.8. Pat. No. 3,773,918},
copolymers of L-glutamic acid and ethyl-L-glutamate, nan- -degradable ethylene-
vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the
L UPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D-(-}-3-hydroxybutyric acid. While
polymers stch as ethylene-vinyl acetate and lactic acid-gtycolic acid enabie
release of molecules for over 100 days, certain hydrogels release protsins for
shorter time periods. When encapsulated antibodies remain in the body for a long
time, they may denature or aggregate as a result of exposure fo molsture at 37°C

resulting in a loss of biological activity and possibie changes i Immunegenicity.
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example, one type of sandwich assay is an ELISA assay, in which case

the detectable moiety is an enzyme. [0143) For immunohistochemistry,

the tumor sample may be fresh or frozen or may be embedded in paraffin
and fixed with a preservative such as formalin, for example. [0144] The
antibodies may also be used for in vivo diagnostic assays. Generally, the
antibody variant is labeled with a radionucleotide (such as .sup.11 In,

.Sup.99 Tc, .sup.14 C, .sup.131 1, .sup.3 H, .sup.32 P or.sup.35 S) so

that the tumor can be localized using immunoscintiography. For example,

a high afffRity ahtifE anfothy 6 ars fresepit ialientiertnday be tisetewnanism
detect thenametifootigkEpresent dmrewgicthedengsef rriasthearalie be
patient. 1,&14%&‘;r&waa@t'@%@x@foﬂa%mm&émﬁfatmghﬁ@@ ag%ieﬁ%\ﬁ'&aeq,t%ﬁahon

kit, i.e., packaged COI’Q |nat|or10 rea&e nts in pre determined amounts

with instrUGtORS 18 5 SEROMRTRG i é’ﬂ%t%m&g?%}ymgﬁ%é@ﬁﬁ%ﬂy

variant isSRiBEIE $ORHCRAC Erpigivie apidskit Helie irrIRRs Zalastiétes. and
cofactorsiteduired ythie enzymenieig coanstdistrate precursor which

[01ﬁ>§PV'deS$h§ getectabl ﬁe%‘f&fﬁ@ 85\9;'3%;30 [jeﬂ‘éﬂ{ 89&95? ra q%‘é’r’%oﬁmﬁc{? will be

additives %qy bel cluded such as sta ilizers, buffers: a bloc

or lysis bEffer) and the Tike' The iR AT oF §?r\‘;§i‘?80'§”r%%iﬁﬂt§” the
may be Viiga Widel§1e frovide Tod eoricdmpatisrisiersoletion sthedard clinical

reagentstechichussibstantiatly pdimizeithe:-sensitiviy-ohthe assayresponse curve
3rticularly,the Jeagents may @@nPJ&’é{ ded asdry, powders, 'h'\sﬁ%yand ’xhen in

lyophilized, _cludin exm%ents which on dissolution will provide a reagent

solution KEVIRGIRE BIRSHAKTE BSEEhtrafioH NIV TSSES FOR THE
XN TIBO DN R scEatenisidieanthar tre emtibotitencf theraregendiyvepition
may be useede, rensgmanamenal ;ma@ﬁmmmmmﬁe@ngmléﬁ Each

adm'n'St%E%g to, FQRWQMEUW@ tE°£ g& By ;Pgoss ?%% Pa%ambno%y weight, or

preclinical data, for example. Exemplary nonhuman mamm

treated .ﬁ%?ufa%“ﬁ8ﬁﬁl¥n§f£ﬁ“;ﬁ?ﬁmﬁt%g@a%@§0%a%e ﬂ%&émg@éﬁa ?ﬁﬁéwe'gm
01gAhmmals'ia dehichsshechisidal sthdiésepesparhaistiethrSushvamaimmalsce a

may be established\anipaabmedels eﬁgh@éa@a@mmmo%em@ddwghh@@pe of
antibody pLJmay e dised tn.atdy Joxiaibof the.antiondy, of intarest

1 t.
each of these embodiments. dose escalation studies méy be perfol?r%%ﬁ agen

on the maRimal O%ﬁ@%ﬁffﬁ%ﬁgw’bﬁwﬁde is administered by any
[01&glitable Misasrsibierslyeiagtsperéntenst;subcatdreoss, dntdptritoriaad;ion agents,

intrapulmenasys-randdniianasabiand#f ideshaeiordacalig phase such as

'mmunOW%%wsme%e%gg e

infusions include intramuscular, int avenous, mtraarterla
immobliized antibody variant is contacted with a sample oomamang the target to
be purified, and thereafter the support is washed with a suitable solvent that will
remove substantially all the material in the sampls except the target to be purified,
which is bound to the immobilized antibody variant. Finally, the support is washed
with another suiiable soivent such as glycine buffer, that will release the target
from the antibody variant,

[0137] The variant aniibodies may aiso be useful in diagnostic assays, e.g., for detecting
expression of a farget of interest in specific cells, fissues, or serum. For diagnostic
appiications, the antibody variant typlcally will be labsled with & detectable moiety.
Numercus {abels are available Techniques for quantifying a change in
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intraperitoneal, or subcutaneous administration. In addition, the antibody
variant is suitably administered by pulse infusion, particularly with
declining doses of the antibody variant. Preferably the dosing is given by
injections, most preferably intravenous or subcutaneous injections,
depending in part on whether the administration is brief or chronic. For
the prevention or treatment of disease, the appropriate dosage of the
antibody or polypeptlde will depend on the type of disease to be treated,
the severity and course of the disease, whether the antibody variant is
administeres forgsrevietitirabat therapetihpurbosessisrd g drebapynes
the patigrtslinieakhistery,ansheresponseitontbesandibedy vanagt: andihen be
discretion.of 1 ﬂ}E%déQ%?hMﬁ%HaﬂetJJ’%NE%;ﬂm %BH&Q&%Q@“%

IgE antibodies of the Invention may be suitably administered to thé

patient &t BREAMEGFYREAAEECH “‘Fd&’tﬁf&ﬁ?é%é‘ﬁ&f?&ﬁb Biaes 1515
and sevbwty of tacetiseasecrbeUrOrarany/khIoPEE NmIRE (55, (0320, 2,3-
mg/kg) @ﬁ@mﬁbﬁ% isasdipHial me@w@@egeg@s@ruaﬁ@anm@m&whums
patient, whether, for, s%%?%%% @&“&%ﬂ@%ﬁﬁ&?ﬁ&@m Admi 85?5@885‘%

by 38 continuous infusion. pical daily dosage might rangé from abou‘[

1 mg/kgHteF T8 %/W@%r%?e%%nawgasﬁstwegfa@taewﬁmaaﬁame
above. Fektepeated vamitisirations over severatdaysopdotigeridasss (such

depending Abthe-c0n8iHiaR: HiRtoakpept i susiaines dptibacdesingd the like.
suppression of %‘&%%%8 1&%@ IS AW, 1 é?g?eeéreoéggé HOS398 s Lutivan ot

reglmens may e usef U progress of thi qu is easil Yy monitored

by conv8mtiSAaPEECANT %5@%@“8’%&’3;{?%?%%?% A ABERGEE F8g e for
an anti- ERAxheoramtENg - 1n dftibothy/isdisciosed. ih W@ @#/6841.88n Vunakis),

[015_01_ mgdamipgggsva@'am{ﬁpnﬂpo;eitigraa/yihl@e formulated, dosed and
[013 %jrmmlstgredt%eaa %ﬂﬁﬁ‘ab%[ g %Q%Sctt?néorgu a%%%x‘"ﬂ‘% aentBr C%larﬁfa qworékll

consideration in this™ context in e al’tICU ar disorder bein

treated, %ﬁ@Sé‘a?ﬂ%lﬂ%ﬂeﬁ]é‘ﬁﬁ‘i‘ihivlﬁé’iﬁﬁwﬁfééﬁeda‘?ﬁeséﬁﬁbi?ﬁ"@én@vt?&ﬁ!%\f'?ﬂé”'s
individudbpatent}thbcanisebfvhedisarder: dhecsite ofiddlivargof the of the

agent, the4nethed @ﬂ@@%@@%@%mo&g@mmm rRdpinistiation»andin,
other factors known o gs L graptltloners The dptnerapeu ically effective

of vite vers ely (o avidin 3
amount of the antibod vanant {0 be administere be governed by

such corisReME ARy HTE TR R SERE HECRY Sy (6 Hraiento
amelioradehiortiedt=atdiseaseordiSerdes Wb Gativdthcyadamtinbedndody

be, but iseptopally;foemuiated withiong:er @%%@Qﬁﬁﬁaﬁﬂ&ﬁﬁ@%’t&i@%ﬁf&@ert

prevent o1 yest e dsorder n ayeston, The secive amauntofsuel,

other agé’ﬁ?s depends on the amountmfmuﬁtan{ present in
formulatici afﬁ@t&pﬁ”%‘ﬁtﬁ%ﬂﬁ?’@ﬁfﬁeﬁﬁﬁeﬁméﬁa %Wéﬁ?ﬁ%ﬂcﬂ%”&‘?é@ﬁ@é’é@ the
above. Theseiareageniesalhe asedvirithe

[013% in another embodiment of the invention, the antibedy variant need not be labeled,
and the presence thereof can be detected using a labsled antibody which binds to
the antibody variant,

[0140] The antibodies of the present invention may be emploved in any known assay
method, such as competitive binding assays, direct and indirect sandwich assays,
and immunoprecipitation assays, Zola, Monecional Antibodies: A Manual of
Techniques, pp. 147-158 (CRC Press, inc, 1987
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same dosages and with administration routes as used hereinbefore or
about from 1 to 99% of the heretofore employed dosages. [01511 The
antibodies of the present invention which recognize IgE as their target
may be used to treat "IgE-mediated disorders”. These include diseases
such as asthma, allergic rhinitis & conjunctivitis (hay fever), eczema,
urticaria, atopic dermatitis, and food allergies. The serious physiological
condition of anaphylactic shock caused by, e.g., bee stings, snake bites,
food or medication, is also encompassed under the scope of th[igs

[014iiventioR oRRHIBOD Y EEFATOREM APPANG T 5317 REISHR “BRildge™ e

refers to.ausite antaarantigenitaingictn B énitfoeTaelle! rsdbordy BassThe
epitopes,can besfarmed bath fram-eentiguepsarpipgoaRias @f the amount of
OO e A1 612 LAXIRRSed IISHAN DUUNG &I ARIA, re
Epitopes 30TAIRH o CORtigUOLS amino acids are typically retained on
exposurete BOdeialFhE EOIvENISs RAIE AR EHHORAE IHHEG by tRrtiary
folding aredypicallydests on-teatmentwithiceratarieg SolvepiEsdAT epidie
typically ipclydes.at legst3.19ac MerBdsHally, Bhieasih®arsdsbammintom the
acids in a unique sg)ati I cor‘feo‘r\mggi%nma@n&i%%%%s that recognize the

same epiBpE cani bE Tentified ina simple immurioassay showing the

[0143bility of TS HATiBBHY ISTRINEKTREBIRBIHG @?fﬁ?ﬁSWFeFaéHtFEBG?/?&gab{%%@ﬁo @

I

antigen. {3453} Epitopesniameitignobtievipdingtsiterftrihigrafimyed. In a
antibodies |gF of the present inveptioninyoived Wesienn biet apadysisdorvhich

binding, a peptide scan of the CH3 domain of IgE R Ine Ofdhe,
regions tTATEREWEY Bﬂw%fﬁgf?gﬁﬁ% a%%%gﬁglé%r%eggt %&g%ﬂﬁg?r%%%gﬁ%ﬁ e

regions GtsGGape dits HfeteaTuRigeR dERS FOTSA R peptitd stan %fg No-
the entire €H3 dormisinablgEneoptired-seisetitys e covitlagpiagable moisty
pepgdg_s-&%&%Qﬁ&&ietea\ef_@dsyéwjﬁggﬁ%tmagmﬁméaé?e@ﬂ—mﬂuwcbun;
antibodies of the present (nyention t rmine t ecCltl

IgE that HISeHit aihsg‘%“r%?é“%% iFsﬁ??geﬁ?%_ mfi%?'?teyc ;%ﬁtg?fﬁﬁjgg%&%%%%&%ﬁor
identifiedetwonseptidesad’ potentralaae e MAD CofteRt Sites'on IgE, =
designated:&pitopefstyanshEpitope. 'B' (See Figure 11). Although the

(ERitope ‘A and Epitope (B’ sequences are, AUk 80aning acidsapartisy be

the linear sequence, they are RosI ioned close to each othe |In Qﬂﬁ ?13[%‘?( .
dimensioR PSRt EBFTIHE BURGAre SUTSte Gxposed. they overlap the

0IFEeRI birdingrsitetsgrRy alid e BEH Beptides dmeratiarsfRsSitively =Y. e

charged rasighies.afiAg: and bydrophehicresidtes Ghfres Figurei 12 sup.99 To,

llustrates ine hinding,(egion HRRICREB2S EIRITIBE) by fRkiBAUsnGn be

peptide S?c?oaiized using immunoscintiography. For exampie, a high affinity anti-IgE
antibody of the present invention may be used to detect the amount of IgE present

in, €.g., the lungs of an asthmatic patient.

145 The antibody of the present invention can be provided in a kit, L.e., packaged

combination of reagents in predetermined amounts with instructions for
performing the diagnostic assay. Where the antibody variant is labsled with an
enzyme, the kit may inciude substrates and cofaciors required by the enzyme
(e.g., a substrate precursor which provides the detectable chromophore or
fucrophore). In addition, other additives may be included such as stebilizers,
buffers (e.g., a block buffer or lysis buffer) and the like. The relative amounts of
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[0155] A determination of which amino acid residues are critical for

binding of high affinity antibodies within these epitopes was performed by
alanine scanning mutagenesis. (Cunningham et ai., "High-Resolution
Epitope Mapping of hGH-Receptor Interactions by Alanine-Scanning
Mutagenesis" Science 244:1081-1085). Alanine was substituted for each
residue of Epitope A and Epitope B and binding of high affinity

monoclonal antibodies was determined. (See Example 12 below and
Figures 13 and 14). ACTIVE AND PASSIVE IMMUNIZATION [0156] The
invention aisesreiagesttorpivarmadelticaE cComposit drs;ce gnivdicsnses solution
compris&w&B@eﬁ@pﬂmwmmymwdmm%u!@s@tm@;@r@&e@b&@mon
IndUdmg c%a g Pel\rleoa 7@% and/o (3 &Qd@?d?“ ers'lldgu l? ?Clwﬁz
adjuvants or 40 carfiers tlst? her concerns a process for th e} eBaratlon
of an |rﬁ‘Hﬂﬂ%@@W'&Fi‘F\é’hiﬁ%ﬁﬁ&ﬁo’%ﬁ*ﬁﬁﬁ‘f‘féﬂﬁ@"&?&%@ﬁ%‘&%ﬂb‘ﬁﬁ@ aevssEshe
one peptideigkthenigrention with a moiety capable of eliciting an immune
respomse;agajeg@tlgatmea&dmﬁgl@ﬂ\}' It also relates to immunogenic

pEpth§§ 96?‘&% I ;QQQPQ’L\/@\E@&H§§ ABAP B%Q&ﬁpﬁ%%n %9}7 'Bfmged to treat

treatment of | Iqt -mediated diseases or conditions, such as al er ¥}

atopiJETARHIS! 107 8B PIE el T SMited Yo CATEERRSE &t i
mamrmaeniiestig Buneskatelbbtistrasuscinicaidito s, 5ath & ‘éﬂéfﬁ@a@gy
and atepic.dermatitis.ccompeisingthaciasimipistiaienohadhetapeubsa|ly

effectiya amaunt ofthe Immunogenic pepfides s&%sggfé%e;ﬁ’eﬁ%?#%&os%ch
patient in need of such treatment. é% 9] The mmunogemcgfﬁtldes of

the pre€BIRTIRVERLGR SR BT SGbStalstRlRy air‘?csa?ﬁ Srsang the
non-cyiBRALY Ristamirretrsie issudireodapadit o feiieting’ Hifiotdids seith of
strongiseealegisaherossdeaaiiviywitkithe targethaminoracid sequengesnal

of Eoiine gl or FRIsReB JOsAlThedalialdese o peolite (Rafem

about 0.2 mg to'about 5 mg) may be administered, for exam

|ntranﬁf§%ﬂ%ﬁbsk‘8ﬁ8\ﬁ88‘jﬁ§r Pétba&Sf E‘B%?SBESPSEHB%D”%W G %“8%8145‘{@ "
28 daysdsrefoDose SMANoTstoisE tejrattb sHRcaRIEht s therake
weightaamd@@n@rai bealthiofdhe-patientaimmanizationmmayredactive” or

pass'M%vlé]:tcﬁ’z%%Y%r'@W%M%&%%%Qi%ﬂ [eeeles: a%mwwg%t%nt is

peptide of the %esent invention and an anti- E%Ii reagonse is activel

induced "By {HE YiBIEE S mmtng 58tehf 101611 YActive" thint %EgﬁBWE
this is Préfetredforhimarebisd)bigbibsr amMiaNaH Spedies e ey
treatechsimitanly, @se:gutimébesdog:tithe tepmrimmunpegenicyioatiiethe
hereinjpgludesithose materals which have the property of independently
For the pravention or treatment of disease, the appropriate dosage of the anfibody
or polypeptide will depend on the type of disease 1o be weated, the sevearity and
course of the disease, whether the antlbody variant is aciministered for preventive
or therapeutic purposes, previous therapy, the patient's clinical history and
response to the antibody variant, and the discretion of the attending physician.
The very high affinity ani-numan 1gE antibodies of the invantion may be suitably
administared to the patient at one lime or over a series of freatmaeants.
Depending on the type and severily of the disease. albout 0.1 mg/kg to 150 mgslky
(e.g., 0.1-20 mg/kg) of antibody s an initlal candidates dosage for administration to

the patient, whether, for exampla, by one or more se=parate administrations, ov by



eliciting an immunogenic response in a host animal and which can be
covalently coupled to polypeptide either directly via formation of peptide

or ester bonds between free carboxyl, amino or hydroxyl groups in the
polypeptide and corresponding groups on the immunogenic carrier
material, or alternatively by bonding through a conventional bifunctional
linking group, or as a fusion protein. [0162] Examples of such

immunogenic carriers include: albumins, such as BSA; globulins;
thyroglobulins; hemoglobins; hemocyanins (particularly Keyhole Limpet
Hemocﬁfé’ﬁﬁﬁ”P@EW%t@lﬁ@’%@(ﬁﬁ&@&ﬁ%ﬁ%@%ﬁ@%‘r@”b%%%\ﬁé BRfFEcRs'°
such asghgse describeehdmng ohiim a1 1978|2602 268, "doaaAunol.

122 [1949]302::44: 3085 sk Jramis 98161136 H893:90GnardnbnditBhysiol.
199 [1960] 575-578 or purified Qggge%ga t&s%%% M@ggg@%ym yglutamic

acid; lySie glutamic acid copolymers: copolymers containing lysine or .
ornlthlrféﬁvé%er\/ﬁﬁ@ir?@?@ﬁ\iegﬁ@@ﬁ rﬁ?é&ﬁé@afws% Hipfiterid % OIEGPY
tetanusstexpidoagdrehyrogesitocal e mtaterrid (sepow v skerevialy, d3sHe
Infectioys;Riseasas Ap0 FL284] 402:406;1GrepoBed\aiioskd atab, 94/04188,

91~,og“fe‘3t'°%qa“d 'mcwun'tx 4% %1%9w‘#§f?e or%qwfaﬁsg toxqid.materials S n

Iso be used iRthe present | ven ion rotein derivative of

uri
tuberculANPPD)SE Bri Ry ﬁ}%?@ﬁ‘é’éeﬁgﬁrtﬁ%?réﬁq PREegEgR s
immunizatien schemie sinteu) iidoes AobirdeutecalTe celtipaispoTPSETIEsEHng

(i.e. it isinefact airl-alb-hapten heandwribehavesasa tilly prosessed
antigen,and,Is ?ec?%%z%qn%ya JIogalls %ﬁ%‘ff% %MF&%%WM%P%&?HQQO&

the most owerf a ten ca 1ers" In recognition mode; and

(3) it ca?f‘ﬁ@lﬁgé?ﬂh FHIHREISE WAHG D RiftHe M esahg A i%‘?ﬂsThieepresent
inventiornalsestétatastepotyaucledtiddsentodingatenplepidetrbfityeed wi

presentbmggvrg}ggb VECIRFSCRMRHSING Said ipalynHicleotidascamnd selsary to
harborlnr? saJLd ﬂo%?e IQ' rgdtlltlocp actlve émméjnlgz%%oaql l? ggmgggqm
S

by admit termg e polynuce Stides enco ngt e pepti es of the present
inventiort: VEdtorRia A MIETEF &0 CHERyHIE RABUCH BREY it Sang Prevet
include ceigatacenevicasinvectars). [0i6dfPag sivelrihmimumizationsigents

aCh'eveﬁjepé/n@cgmn'm%tgﬁ!@gn@&“aﬁn%@@ﬁ%gﬁ@%%éh@mﬁﬂ@ﬁ&ﬂ%@\(ﬁﬁtkﬁ@ai@rder

a patient sufferl from E mediated disease or ndltlon 0180) %l:be“?ﬁ%
antibodf&s %%W ?5 Céwlgred Qa{SéIréﬁ'?‘ri}ilss'tseeﬁng an &%ﬁ?ﬂ%e gnl ~ pepi -~

the preﬁﬁﬁﬁ*@é?&ﬁﬁrﬁf@ WRGHRRER ?ﬁa?ﬁrﬁaﬁaﬁaesa?éeﬁha%? CreBRRERYT
antiserume baproved titresoandbeiofadineddns repeated injections over a

(o1speriod of, imey Thete,i$.0Q RacHenlMimiRien 1edhe-snecies whimagamaly be
whih m? DR dnetl er el ios aihodion e DR e MERUR IO
rabbits ¢ ngu %e

atergic rhmws & conjunctivitis (hay fever), eczema, urticaria, atopic dermatitis
and food aflergies. The serious physiological condition of anaphylactic shock
caused by, 8.g., bee stings, snake bites, food or medication, is aiso encompassead
under the scope of this invention.
ANTIBODY EPITOPE MAPPING

[e1523 The term "epitope” refers to a site on an antigen to which B and/ar T cells

respond. B-cell epitopes can be formed both from contiguous amino acids of
noncontiguous amine acids juxtaposed by tertiary folding of a protein. Epitopes

formed from contiguous amino acids are typically retained on exposure to
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but horses, cats, dogs, goats, pigs, rats, cows, sheep, etc., can also be
used, Antibody is recovered by collecting blood from the immunized

animal after the passage of 1 to 2 weeks subsequently to the last
administration, centrifuging the blood and isolating serum from the blood.
Monoclonal antibodies may e.g. be human or murine. [0166] When
Immunizing a subject, an antibody of the present invention can be
introduced into the mammal by, e.g., intramuscular injection. However,

any form 42 of antibody administration may be used. Any conventional
liquid ordsolitinehielesisay trsesmpiiyesas Wrnds & ReepiRbib o he e st
and does-nekhave agvesse: siteseffects. ARhasphaterbeiffered@alriéast 3, and

(PBS), %Q‘EP Ilwogcl?éadjsp‘aﬂorefsgi AL M@rﬁatgﬂqge Q&Q&@f@&%ﬁb&%

pH 7.0, ma e used as a vehicle, alone or with %ﬁs Tf uvan[t such
Brow!

as an alAirRGRT mArssRge. F5aBE S HL RRPARE 6T 43/

n
examp|esvamqaﬁmamm%ﬁmugt@éﬂ@maaﬁaoﬁbtvds}%%\g wﬁﬁi@:ﬁf Grother

EXAMPLES-&xample;d: Bhaganization of Anti-IgE Murine MAb TES-C21
[Gii[ 168) T téoe%%‘ﬁﬁi &ftﬁ@%mg g%@%%\éﬂ%*ﬂéyf%m @éh@Ead?%H}Qesent

ht chal variable reglon

rp g %/yjere cogg%ar%g*a
Wlth hunfaA 4REBBAY Sgarmife Qg&ﬂ%ﬂ\ésé% QLalaBRs fPTRESubhE
databasesmnSevéigk critetinine realistdhavhe A oG ey anf@wawsac
described,in sieprk absverriaghdding evesall oiepgthysintitlati:GBR positieresis.

oY jthin the framework, overall homolagy, Size of the LRk ségewh%wese
teria ta erg together provided a result for choosin tg]e Opt%/z?b Eami =

templatesé%r§H?i%pﬁ1°iﬁésse‘iﬁf5r?@é’tgﬁg‘ﬁ?ﬁ§% B%tﬁﬁ% "FES BT WIRR
heavy arwitlighiestsainspgeendesaind thedespietive whaniareipmslate’ 'ok that

sequencggﬁ%gﬁ%ﬂoiﬂd’égw% BAranch3B-{0369) i thistease amosetithartwo

one human fIRnesalk Iemplaig e seeIo desian daisantibede T og:
human té)n;i) ate chosen ort € VH chain was a com ma,tlon%?é?p 8§( a

re&dues@@%?”ﬁﬁ%l FHEEAEESHUes 16921 1% FR0R (Y iHs THe
human templatechosarriostheVio etidirepeasiateolineinatorof Fe (¥R
?gbgroura)o&lgasdr@%h@;@%ac%r@%ml@i@adé@iwécﬁwsmdmw&l@m are
ee Figure 3A). The framewo m m -
and the human )pop?ate%%a%e gtﬁ' P%5/0 org\%ﬁégﬁ% gg%u uclHH(?c?%o%r L. s

[0170] OHEEHE Pé’ﬁﬁ?ﬂ%ﬁécﬁﬁég‘ﬂfoéﬁﬁe%l"r:ﬁﬁIﬁ?r%?i/dv\?ggo@b%@ﬁﬁ&’ésombyr °.
DNA synthesist Zifdsoverd dppiiy PCRuas: desofitredabsc\iécand depiciedinsing

Fig.2. Thgegg;ggr%ms

[0135] A determination of which amino acid residues are critical for binding of high affinity

antibodies within these epitopes was performed by alanine scanning mulagenesis.
" (Cunningham &t al., "High-Resolution Epitope Mapping of hGH-Recepior

interactions by Alanine-Scanning Mutagenesis” Science 244:1081-1085). Alanine
was substituted for each residue of Epitope A and Epitope B and binding of high
affinity monaclonal antibodies was determined. (See Example 12 below and
Figures 13 and 14).
ACTIVE AND PASSIVE IMMUNIZATION

[0156] The invention aiso relates to pharmaceutical compesitions, e.g., vaccines,
comprising the peplide immunogen molecules of the present invention, including
SEQ 1D NO 72 and/or SEQ ID NC 74, and diluents, excipients, adjuvants, or
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composed of synthesized TES-021 CDRs synthesized with the respective
chosen human templates, DP88/JH4b and L16/JK4. The complexity of
the library was 4096 (= 212). The overlapping nucleotides encoding
partial VH and VL sequences 43 were synthesized in Inc range of about
63 to about 76 nucleotides with 18 to 21 nucleotide overlaps. [0171] PCR
amplification of VL and VH gene was performed using a biotinylated
forward primer containing the specific sequence to the framework region

- FRI and an overhanging sequence annealed to the end of leader
sequencea(Gendlhaatcanrevsra@ prrpeiiomteto st &0 eonsRas of e
region (GxvefticiH drundercsiantant BGRrganditiens.e ThetPECH hrodusttion with

was purified oy ag %&%%%!gﬁ#?ﬁ@%ﬁuﬁé&%sﬁ%&n?é’ Mergigt RER
01Eurlflcatlon kit fo remove unincorporated blm&;%%& primers and

on-spedif® PER 01 755" PHOSHREREtEH Sl as® @
performediarsines 2jyg! PER ipforl el ofioFApeigisdciBeters Rirm@seans, suen

units/pL)a2ple@l 2rdxBNbutteris1pL of 10mM ATP in a total volume of
(01 49PL adiysied by, AdiH20, é&tﬁgmﬁlﬂ%ﬂaﬁg §%%m34§gmw§%§m@&%d

heat denaturation at 65C for 10 m|n ¥he reaction voI me was amjpnsmg t&o

200pL bf’éﬁ%ﬁﬁsgoaﬁﬁ”fé%sr HE TG Ste)5® 173 he efﬁﬁmlf
streptavigimbGatdidheag ﬁi@ﬁtlé@e‘&@%‘%@%%@éﬁmc’@wwmmﬁmde‘
B&W bufferian tesuspended:in200pkdt B&Wrduiffert. The

[019$]OSph°W!QF%%f%ﬁ%@&%‘é’%ﬁ@'?@%‘%%@ﬁ@&smﬁaﬂ&' Ao Q%%@a%ny

room temperature for 16 min wi

h mild shaking. [0174 g
oo Sod A A R TeE U T SBOUE SR B HE AL 51cting
non-biotiaplatets s3NA¢RIIRES STaAdy Wase Ity Wit 30e 2at AraskIpcid
preparedsdd e NF@ el ST far k@ ppandgth mild shaking. A second

o1 hiROH elut 8%%aggg%éme(yge'ﬁio%hgmm 609%%';@5&3% ﬂmgw@é

centrifuged to remove any  trace beads [‘ﬁ he ssDNA wa
preC|plta@YF&ﬁrﬁ%fgﬁﬁ’eﬁiﬁaﬁﬂﬂtW&w ﬁyifﬂ_od’f%(%é%eﬁéﬁa?ﬁeil)doses of
1/10 volutresaf 8Nt NaOAT {pid B12), Rasd<28! vohgiies BHETIO sTine extent on
precipitated ssDNAWas themsnasherh withe’ 0% Rt O follewedbyy be "active” or

lyophilizing far 3. min and dissalving;in 20, y&w@@éﬂ&%@sﬁﬂ%%am acciice

quantltated by spottlng on an ethidium bromide (EtBr) a arose geate with

DNA starfi4tais! 6P by 1iedsliing “oB23e: ﬁf%?am% SeiHeForvhe
and VL irteoRhageExsression Vector

{0161] “Active” immunization, this is preferred for human use, but other mammalian
spacies may be treated similarly, as e.g. in the dog. The term "immunogenic
garrier" harein includes those materials which have the property of independently
elicliing an immunogesnic response in a host animal and which can be covalently
coupled to polypeptide either directly via formation of peptide or ester bonds
between free carbaxyl, aming or hydroxyl groups in the polypeptide and
corresponding groups on the immunogenic carriar material, or aliernatively by
honding through a conventional bifunctional linking group, or as a fusion protein.

[0162} Examplas of such immunogenic carrlers include: albumins, such as B3A;
globulins; thyroglobulins; hemoglobins; hemécyaﬂins-(part‘&cuiariy Kevhole Limpat
Hermocyanin [KILH]);, proteins extracted from ascaris, e.g. ascarls extracts such as
those described in J. immunol, 111 [1873] 280-268, J. immunol, 122 11979] 302-
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[0176) VH and VL were cloned into a phage-expression vector by
hybridization mutagenesis. Uridinylated templates were prepared by
Jinfecting CJ236 E. cols strain (out" ung) with M13-based phage
(phage-expression vector TNOO03), [0177) The following components [200
ng of uridinylated phage vector (8.49 kb); 92 ng phosphorylated
single-stranded H chain (489 bases); 100 ng phosphorylated
single-stranded L chain (525 bases); IpL 1 OX annealing buffer; adjust

volume H20 t e annealed (at about 8-fold molar ratio of
sert 10 S0t Ey bR e NG ABor P 561578 e 5 o
(denaturaHoip atiertsenth peap vy b5 COY@ iR o e heisamipleyaveie
chilled ondpeyi@ty Sopavthe arneated prociict therfllowiny sempoRgRtSean

were adq#&hu%n@lfs & a(o@rrét%%@ QH@?—%}% %CB{IU i]r 4. HQ@@% (cjarrser material

unit/pL); L T4% merase ( ollowe |ncu ating on

ice for 5 |ﬁ e ﬁgdr 1%%88??%’9@8?)%%@? Han ﬁ‘%?ﬁa?\?ﬁ“ Beuvery,
precipitafe@! 8nd (isiehasd imonpy 6f deRI2EP db TR OO J RN Wasals can
digestedaritivd skd{bald trQunitplerfor 2rhe: @Dﬁz@@@ﬁ@&ﬁ&mﬁ@éf@%rcui

for 20 mip-Bideslek b s dapslesiedin 90 PLALSlecl ouoqPelent

DH 105 ceII%ﬁL}/i ectro oration. The resulting e were titere

growing on %E?@P%FIEV%”&?W@%\/‘@?H Jfit. ”C?dhe@eﬁ@reyr cel
sequenceePte e ﬁﬂ@ﬁiﬁﬁé@hﬁgggmﬁ Ity arnptessebpeeit Guicreiond by T-

Library Seteening:-A(R latingdhage-ldeany:{018Q) The-phagetibranuwasi,

diluted h 0 a
H'.;‘het.t;?*'eﬁxgﬁ%&%ﬁ%ﬁmﬁ GRS

agar was mixgd, poured onto an LB plate, and allowed to sit at room
[0l¢&mperatlite F6E20 miAtiRsaThesislac ol mcidbted averdightap TSR the

Phage E;uu&mtm&moammr@#@hm@Ism@@ciwﬁ@re@@& '\éﬁﬁr@ﬂ@ha%rmg
7.5, 10”%05\%-&%19@5‘&%0’%‘%@?&%"%@%@%@5 a h W lleq,'fe Steq inistering

U-bottom 96 well plate. A single aque from the overnldh? rary

plate Wa@?rﬁ%é?@ﬁ%%t &ﬁfr?%ﬁ@?é&ep?ﬁa Pefﬁlﬁflfﬁ“’ﬁr\‘ﬁﬁiﬁ @”B%g\éeé‘l%ﬁon
plate wasHiffiibigreni et BFerfore kivum THeeplaterrmayube. stored@a4s
followingieubation. 45 C. Culture for Deep Well Plates [0182) XL1 B

{01&?}”5 fromp’%@%%%ﬁ é’é{%g Qgg‘%g/to %ngmm%dé%ata%t} loonqlbudl 23 ca’ Swe

e cells were grown at 37C In a shaker Gntil t 00 WAS between

t0.1.2 COTEIOIER PHAGETH 56D W Pigfesed aied decase o sondion,

0165] These antibodies can be prepared by administering an immunogenic peptide of
the present invention to a non-human mammal and collecting the resué‘taﬂ’t
antiserum. Improved titres can be obtained by repeated injections over a pariod of
time. There is no particular limitation to the species of mammals which may be
used for eliciting antibodies; it is generally prefsrred to use rabbits or guinea pigs
but horses, cats, dogs, goats, pigs, rats, cows, sheep, etc., can also be used,
Antibody is recovered by collecting blood from the immunized animal after the
passage of 1 to 2 weeks subsequently to the last administration, centrifuging the
blood and isolating serum from the blood. Monoclonal antibodies may e.g. be
human or murine. _

[0166] When immunizing a subject, an antibody of the present invention can be

introduced into the mammal by, e.g., inframuscular injestion. However, any form



[0183) When the cells reached the appropriate OD, 1M IPTG (1:2000)
was added to the XL1B culture. The final concentration of IPTG was
0.5mM. 750pL of cell culture was transferred to each well of a 96 well -
deep well plate (Fisher Scientific). Each well was inoculated with 25pL of
eluted phage. The deep well plate was placed in the shaker (250rpm) and
incubated overnight at 37C. D. Preparing Supernatant for ELISA
Screening [0184] Following incubation, the deep well plates were
centrifuged at 3,250 rpm for 20 minutes using the Beckman JA-5.3 plate
rotor. SO BPEY BRFRBEBEATINAR® WitheeaviT TOATR ACIPOReIcke? B13SA vEhicis
Innoculatiorrobdbmied iguiit Caltcresiof ¥lind ealiaJOh8a)oXd ~di Ve rRiverse

grown al@7Gdn dhe-shakar (250 5 o
roun S8 e shpla: G206 AR AT

concentiation of ‘0. Bl AN Teratt o tha RURGESG:ES i ?é%l?ea 1850
conical B forEAET qererfrpe éﬁ‘éﬁﬁﬁté‘ﬁﬁ@éf!@ﬁ@%@élﬁjw% inoculated
[016With 10 Pte 6fiphage: fromitherighrtiterstasloftitestatichOhd pfubplpasd
incubateg:{g,d hour at 37C. The cells were grown overnight at room
temper%tg%g klng F. Isolation of Soluble Fab from Periplasm
[0186] peIIeted in an IEC centrifuge at 4,500 rpm for 20
minutesg Latgie fmedium was removed the pellet was resuspend in
650pL of resus ensmn buffer_ (50mM Tris EH 8.0 containing 1 mM EDTA

and 500MMPEITAGELT VoWEREd Wing Wé‘&é— Birce for 1 hour with gentle
iﬁlﬁghamngT‘®@|mlmﬂde¢wfsﬁwé:@a‘embvledwbeem:mgﬁumatf@ 090 cpamforiadie

10 mmut@soat(%@@fﬁh@qsewmmb@@wm ngrine.salubleabswas,
collecteg g staed AlAG, R'%ég%@% preMaciearan 0187, 50

There were twelve murine uman wobple I‘E,‘SI ues wit |n e ramewor

the poténfiafRE§FOSRBRIISKADERF GBSt hors v Wy Kaht
as the mudtiesiresiddeRhresditne thitHesHumanizatior i rary begause thise
phosmonomsé@ d@termaae@rte@fﬁiﬁémg@kmﬂémﬂetﬁquzm&w&%@ ithate
threoni mman human residue in the hu

VH sub%%é%aylhuagﬁ T», 8 sI'?w r%grrﬁewor ?ggfguegrirﬂatné) ere gghm
betwee ﬁ'?eg 1% 302 4 B Firkhaer AP IR &7 R PR ARSRERSFATERB & TaIRO My
substituteduascdeseribied abtyeattdthehE assessed for their potential

wis@ffect omqtargeééalnﬁmmﬂ%mmgw%%ml? @%@M@E@gavr‘a%s‘gn this
readuezrg\[% Fnar)tg@ ﬁve af ect %I e ldentlfled In thls cas

man a & c
they were residues 12, 27, 4%, 8 hd 13° 3 °4§°66"°o"
DP88 (za residues 1- 95 and .5H4D {aa resxdues '}03 713) (See Figurg 3B). Ths

human template chosen for the V| chain was & combination of L16 (VK subgroup
Wi, aa residues 1-87) combined with JK4 (aa residues 88-107) (See Figure 3A).
The framework homology between the murine sequence and the human template
was about 70% for Vy and about 74% for VL

(0170 Onge the template was chosen, a Fab library was constructed by DNA synthesis
and overlapping PCR as described above and depicted in Fig.2. The library was
somposed of synthesized TES-C21 CDRs synthesized with the respective chosen
human templates, DP88/JH4D and L168/JK4. The complexity of the library was
4096 (= 2'%). The overlapping nucleotides encoding partial Vi and V| sequences

43



85 in VL (Kabat number system). (See Figure 4) It was later demonstrated
that only positions 27 and 69 significantly affected binding in the VH
region (clone number 1136-2C). [0189] The primary screen used was a
single point ELISA (SPE) using culture media (See description below).
The primary screen selected clones that that bind to the antibody's target
molecule. Clones that gave equal or better signal than the parent
molecule were selected for the next round of screening. [0190] In the
second round of screening, individual phage were grown in a 15 ml
bacteriakeuturerapdguer flasmigspieparafid s avere Gseg 16t SPEERG o 21
ELISA titrationassays:sThe clones that retained higher binding In this
ooy WSE%@;%]%&QQE%%F&E%E@Q Qneg.al she.Aelecied PR CIeRGS ward

ere processed, the top 10- 15% clones were se uencg(ad and J_ge clones
arranged S SRR o Set RFTEE. SRERPES EhTATIVRLTHSM B5Ch Sequence.

group werercomipared agairstreatsly stier eathel thetbesteitifed Geletteend @
Sequencgs foKthase chases clonascsesiencembined artHtherefiestsrofird

various combigfions were eualaled J 3 ihe, constaucieclloraptyasi, o

subjected to an _I%SA screen for improved bindin% to the é%c(%mpip%nt. o
human 1BESOSERACEETSRRIR IR GING AT GIEatertREh "Rukne - 7
TES-C2%irEabnereisofditBd and sequenced. Clone ID #4, 49, 72, 76, and
101%:26 were: forthghsharasterized frldRAutisaianrostves-fpe eoTERA d@ 7 2L of
78, and %;3%%%%&2&%@(”;!!‘,5%@%&%? 5B indisating thattheir affinitais. e
similar to tHe “parent, 1eE_§-Cc§2 . These clones compete with muripg . -
TES-C2inrh@ ol Hiarf igEe haliciting tHaPtHEBIRYIRS epitopd was
not changedekjrimg tiet frmatardiztiorbprodesy) Theltritriizer PaSS R
not bind E%Eé%@é?ﬂa%up@sggdcﬁh@m}w@am@ iis dess likely that the
__humanize ibodies will crosslink {0, cause hi e, L
01 fdlease Wﬂ%?l%gﬁ)eggﬁg?e E{:agir?gj[ré%?geé ?ﬁ?g %?\%%ggj 19G. 4%%[%%%?@%% 20w
Humaniz%@&Wn@i@@?éﬁﬁﬁ@ﬁ@?ﬁﬂfﬂ%oﬂéa%%\giﬁwg?ngﬁfo' FERgELd
(= 94.3 Hchumandy/Wefrarmedveitk heanelety ) ovitic 2009 HammAiGALRT) for
chain framewoukselectedifar by affinity maturation. The inhibition of IgE
binding to FcsRI by the humanized Fab H 3.
OBl SSTGHE MO TEA B o Seiaee S e e T
Plates weps BiSHRE RitsDIG/ Mt sREER dhtias T A CaGiate Preparse
coating buffen lexernigRTat4C. Thevtoatidgsolotion wasnehove gabenthe”

plates wegg hlocked with200HMEN-3%rBSARB Sdoedhhaukat3EGove any
After washin%;bthéadglates 4x with PBS/0.1 % TWEEN(r) (PBST), 50uL/well

Fab same"eC i Supernatant containing ‘
[41751 The ssDNA was precipitated from the supernatant by adding 4L glycogen

(10mg/mL), 1/10 volume of 3M NaOAc (pH 5.2}, and 2.5 volumes of EICH. The
nrecipiiated ssDNA was then washed with 70% EtOH followed by lyophilizing for 3
min and dissolving in 20pL. ddH0. The ssDNA was guantitated by spotling on an
ethidium bromide (FiBr) agarose plate with DNA standards, or b'y measuring

ODaso.
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high titer phage and secreted Fab or periplasmic prep from DMB block, or
15mL prep) was added. Plates were incubated for 1 hour at room
temperature followed by washing 4x with PBST. 50uLlwell of biotinylated
SE44 at 0.01 5ug/mL diluted in 0.5% BSA/PBS and 0.05% TWEEN(r)was
then added. Plates were then incubated for 2 hours at room temperature
and washed 4X PBST. 50uL/well StreptAvidin HRP 1:2000 dilution in
0.5% BSA/PBS and 0.05% TWEEN(r) was added and the plates
incubated 1 hour at room temperature. Plates were washed 6x with

. PBST. BranwellTMB substrate (sigma) was added to develop and then

stoppedBy;siding, 3y Wﬁ{w%&%&%@%mmﬁ ELISA Titration:
anti Igl:g%%ﬁ‘l Plate were oated with 0.25ug/mL (f %f ab 01

WE!’ one N O a X TSSSS Y
0176hg/ml) it &rbémate Coat luﬁe? overni %q[ at o4& |n "solution

was refigigeenanie tHedprige \ﬁﬁt@aaﬁé@#@éa W@GMLM@W@ % @émwﬂs

for 1 hautiat BF¥Cni0185] Vhe plade swesepaghed besinthyBEBS/ONDE.
[omTWEE'%Q AHRRE coRYAwel E@&ngfas@mdlm%e@%ﬂ @%%H&Pff@@@ 502 ng

added starting with a |I |on of 1 %fa A%térl%s 2 ena!jg :

BSA/P@@ rggwbaé% 6 a‘?es were |nECUbate8978 § d’ s

room t@ﬁ@@%@ﬁéﬂ)@l@@lﬂﬁ%{i ﬁ@%%v@éi@ e s Redl 2emiterPRIST ‘éfﬁ‘éi“e

50uLiwelirl:30Q0:6vi8 Wi} dittion gbt biotin ssheepatamtititnyanskd tnvector)

0.5% BWE@%@% %QMJ WEEN(D2Q was afded.lheiBlaeswere
incubated aﬁam §$0§ ours at ro m tem é{erature 42%0197 Following a

wash 48WithePE GEL W NS ARIRINED T'50G0(E% ugiml) in
[01780.5% BBAIPBS efec U TTEEN(AcZo WS ddelea araceh plaes idre
incubateghicirur.atravmmiiemperatgees [0108].The plateDnersoivashed dx

with PBﬁMW& 8\98@%&%&9& ggmgeﬁg%nwﬁlgm%wbsy%% The

Development was stopped ng 50ul/well 3M Na

o P ER TP e E S5 A ORI TR LR sy TE.
[0179Protocdfdrvafiifivgsmsification sPMI3Yhige) @(ﬁrés@éﬁ@@ﬂu‘kﬂ@'ﬁé@ & 85°C

DAY | [@199 W RRe:saloeultitee $-£Rx¥Y ) CRdaIN NGl O dueiobmpetent
tetfaCV%ww&éﬁs'Q o ?og?ga%mhﬁm&swggmgﬁwg X&%GBDQB%\Q{%V\SH

at 37C to was added to a concentration of
0.5mM >§’Fh’é’ 88|F%ﬂﬁ[h% W&safﬁgn INECHEa WP 500 BE BHAGEBErLEIFE
and incapatedlifar. 1 hour at 37 C with shaking. Following infection, the
cells werg gy at 25C overnight with shaking.
Deep Well Culture for Library Screening
A, Plating Phage Library
[6180] The phage library was diluted in LB media to achieva the desirad number of
plaques per plate. High titer phage was mixed with 200 L XL-18 cell culiurs,
3mL LB top agar was mixed, poured onto an LB piate, and aliowed o sit at room
temperature for 10 minutes, The plats was incubated overnight at 37°C.
- B. Phage Elution
[4181] 100 wb. of phage eiution buffer (10mM Tris-Cl, pH 7.5, 10mM EDTA, 100mM
NaCl) was added to each well of a sterile U-bottom 96 well plate. A single phags
nlague from the overnight Hbrary plate was transferred with a filtered pipette tip to
a well, The phage efution plate was incubated at 37°C for 1 hour. The plate may

be stored at 4°C following incubation.
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B. DAY 2 [02001 Cells were pelleted at 3500 x g for 30 minutes at 4 C in
250mL centrifuge tubes. Culture medium was aspirated and the pellets
were resuspended in a total of 12- 15 mL lysis buffer (Buffer A + protease
inhibitor cocktail). Buffer A: (1 liter) 50mM NaH2PO4 6.9 g NaH2PO4H20
(or 6 g NaH2PO4) 300mM NaCl 17.54 g NaCl 10mM imidazole 0.68 g
imidazole (MW 68.08) adjust pH to 8.0 using NaOH Lysis buffer: Mix 25
mL of Buffer A with one tablet of Complete Protease Inhibitor Cocktall
(Roche, Basel, Switzerland). [0301) Resuspended cells were transferred
into a SomL confeal tuBe!tanelfyrsRerrfeiU8S 100 mg/mL lysozyme by
o1shivertingdhe e meveral tinrsanthéhamixirey Movds togethep aiéon. The

blob (dug fo & gza,?i%&%)n Gellsweresonicated.aniice falowedhy e 1 2.
addition 0 ase | (about 1000 uths anckrgqug% ocked at 4C for

30 minutes. Debﬁwas %8&&?&"‘6%&%%?%@61&8 at for 30
[01sminutes &hdn B¢ uslingeschmiltinsernriforyiatauBBs @U%E?’r{été@% \Wiéperdded to the
transferrgd: toamew tanical dieeraneostored atwkCo 49 J0202)NisNSEN culture

agerose (CIoQeD VASPEE.GA) HASHSRI L bl ol

according to the manufacturer's protocol. The F"g/sate %asomlxe

Ni-NTA 5ﬁ8“ KA R IR LR T O Ggh was cofle
SDS-PAGE<arialysishaFid Bopmhanab wassedittedoehill Buffer (50mM
NaH2PO4, 300md] Nafilepibhny\d ipicazale fadpiss pldde8sthyith NaOH)

[méa”owed er~b A8 g mug%%én With,20mM é}@%%ﬁe%e%% My wsamw 20

idazol were eluted with 6 x 500 uL elungq-ﬁlf fer 5 Vﬁ
NaH2P ORI S60HNVINETE A5BMM Tmit B2 6 hjast With &oH)
and analyitettdwn SD8 PACE! Gola#fractions were stored at 4 C.
Column fractionsgvere gRalzasbhyy S PAG R anck dhes feaction watls the

eatest gmount of Fa n m
oy S R L KSRl s Sl e

for ELISAPaEtnatsd m@ﬁ 000%%1_?0 EIGHESFESR AAmHA CHAIRT PaRe

C?WE te was

aln rece OI‘
coating hiufferi(5® mivhicatbionate/tsicadbordee gk 9.BY TorPRicAdLPS B "oach

4-8C. Thﬁdﬁ/@k@ wwene. aspirated aud-2R0Mbiosking buffer (RBS! MegBSay the
PH 7.2) was added and incubgted:for 1 hour. at37G 1P A3LP2IBRASHAY colls
were grown ovarnight at room temperature with shaking _
F. isolation of Soluble Fab from Periplasm
(01863 The cells were pelleted in an IEC centrifuge at 4,500 rpm for 20 minutes. Culture
medium was removed the pslist was resuspend in 650uL of resuspension buffer
(50mM Tris, pH 8.0 containing 1mM EDTA and 500mM sucrose), vortexad, and
placed on ice for 1 hour with gentle shaking. Cellular debris was remaoved by
centrifugation at 9,000. rpm for 10 minutes at 4°C. The supernatant containing the
soluble Fabs was collected and stored at 4°C,
Example 4
Framework Modification
[01873 There were twelve murine/human wobbie residues within the framework at the
notential key positions described above. Position 73 in Vi was kept as the murine

residue threcnine in the humanization fibrary because this position was
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plate the samples and reference TES-C21 MAbs were titered from 200 to
0.001pg/ml. by 1:4 dilutions with assay buffer (0.5% BSA and 0.05%
Tween 20, PBS, pH 7.2) and an equal volume of 100ng/mL biotinylated
IgE was added and the plate incubated for 2-3 hours at 25C. The FceRI -
coated wells were washed three times with PBS and 0.05% TWEEN 20
and 50pL from the sample wells were transferred and incubated with
agitation for 30 minutes at 25C. Fifty PL/well of | mg/mL

Streptavidin-HRP, diluted 1:2000 in assay buffer, was incubated for 30
minutes dwmragﬁt@tm&ﬁaﬁdm@mtHé@ﬁf@%@Wﬁ%’ﬁé&“é&%@ﬂ?ﬁ%ﬁ Ryl 73is @
gL/well of, TR suHhsiraiedvas asted-andeoioraias develppeshdThe

{018{ action % S Stopped re%Y(?géj ing anpequalyelme atd.2M H20d-and the
e abs

orbance measured at 450nm. Exam IegBlngEE ofAntl dlesto

IgE- Ioadéﬁ@@éﬁ??@i@ﬂfﬁﬁﬁﬁ%@%?ﬁafﬁﬁ‘te RSPER L A280¢

assoaated Wlth
the alphasabunifofFiERINES 2detbpmipias! W?jf@rﬁfﬁﬁéﬂ ReFWIBFTE:

po/mL hupan o F-fas201nie il Pladesawergenasiettiviog timedientified.

followed P% &L.o0% ht%g %98*?@&!861%" h yaryinds C@ﬂ%@rﬂr@ﬂ% of githaw, 6o,

murine antl juman gbl?é{ E-10-10 or the hum f |zes St%ng%b vasrg%qéd that

Binding SPRals {12 @Ef‘ééwffﬁ“};\ bicsin tabeldd art Ruman

antibody doliawsitbby SAKRP s Klsted ortra/kd el i@ b etsat

anti-muring-1g-F¢1EiRR>conjugated Ab. Example 10 Clone Characterization
fgf0%) Eash candiete yenassaredfonpindioa il and geiiacanes

re sequence YAnt variants havmgfbeneflu Imutatlc%pat agb nd to fhe

regions t elﬁ%?‘?é%@”ﬁ?ﬁ@*ﬁb &R e TERtheT CharSeisTizea. Assay
included Bigsares anadysisieminbifionof TgEdsirforgeteike et eigts; t%ﬁfd‘he
Cross llnk,«b@%afrﬁ%@emmeb@gadctg&om@ﬁaxmmw aafammaﬁts was

o, T g s e egegs LN RIS DRI o
el presegls
high afflnR?C@iﬁb%lﬁf?salﬁ‘é\ﬂﬁ@“@&ﬁ%‘ﬁl?fﬁ%@W&u%gtﬁﬁ?oﬁ .
CDR'L1: GRBRH2:2RASOSIGTNIH! SEQD WWWWE@]%F@WB’E further
NO 15 1 #1.RASRSIGINHI:SEQUERNG £ WA ESEQ4RNOBG0p 10-
#2 RASQ%IP-I-!ONJQS vSvg” slgg;uNe%gdté%d tXW!%ﬁe?E‘%AEeNQc%?dmg to sequence.
Reprasentatives from each sequence group were comparad against each other
and the best clones selected. Seguences from these chosen clones were
combined and the effects of various combinations were evaluated.

10191) The constructed fibrary was subjected to an ELISA screen for improved binding to
the recombinant human IgE, SE44. Ciones with binding affinity greater than
murine TES-C27 Fab wers isolated and saquenced. Clone 1D #4, 49,72, 76, and
438 were further characterized. ELISA fitration curves for clone 4, 49, 72, 78, and
138 are shown In Figure 5A and 5B indicating that their affinity is similar fo the
parent, TES-C21. These clones compste with murine TES-C21 for binding io
human IgE indicating that the binding epitope was not changed during the
humanization process. The humanized Fabs did not bind fo FeeRi-bound igh
suggesting that it is fess likely that the humanized aniibodies will crossiink the

receptor to cause histamine reiease when they were construcied into divalent lgG.
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CDRL2: CDRH2: P YASESIS SEQ ID NO 8 P EISPGTFTTNYNEKFKA
SEQ ID NO 18 #1 YAYESIS SEQ ID NO 9 #1 EIEPGTFTTNYNEKFKA
SEQ ID NO 19 #2 YASESIY SEQ ID NO 10 #2 EIDPGT: FTTNYNEKFKA
SEQ ID NO 20 #3 YASESDS SEQ ID NO 11 #3 EISPDTFTTNYNEKFKA
SEQ ID NO 21 #4 YASESES SEQ ID NO 12 #4 EISPETFTTNYNEKFKA
| SEQ ID NO 22 CDRLS: #5 EISPGTFETNYNEKFKA SEQ ID NO 23 P
QQSDSWPTT SEQ ID NO 13 #6 EIEPGTFETNYNEKFKA SEQ ID NO 24
#1 AASWSWPTT SEQ ID NO 14 #7 EIDPGTFETNYNEKFKA. SEQ ID

(01N 25 CHREIzR FSHFSESNYBYRDY SRERD NG, Igmpwork residuss (= 84.3

FSHFSGMNYRFR Yr&RUb K Homdlodd #d:i-S MBS GQMNY Dy Dréi Séh i ark
NO 28 #3 FoHFTGSNYDYEERY REQIR :Nn(?o 6 B o &E%‘Wé% ﬁ%@@l@y the

Nmeteensheav c% variants are presented In Flgure 9 and
chain vaﬂ‘&'ﬂﬁ%“é‘?@ b‘?@éﬁ@?t@%f"iﬂnﬁ @Eﬁ%@g"l"fﬁéé candidates were further
characterizesimigicbinding affinity and these are presented in Table 2.

TABLE 2 F ing Affinit
s 021%19?{%6%\6@" EH%A’&@\%%SO; old é@%&ﬂﬁs H?xtﬁ 'MgA g an(' gL 20)1

101471+ 0.5 ﬁl{ﬂtﬂﬁ‘?@‘i@ﬂ%@‘wwgfﬁ@é Srh%eﬁ W%L@iarl‘:‘:&ﬁwb‘?ébiplate coatihg bufter
Expressianeangdpariffcation obaimti ki antibediesandapiRPecorifisgatisrpiockst
[0208] High:afinity MAbs candidates: were: generatedeFosshe.graerationx wih

f intact B b
gégzcm I's 5@%& ey C‘fys tngv!)gh&ﬁh@g%g?{ o é%pr&%&%}é‘é%@mmg

age vect emplates and subcloned separa

into H- ariagi: ?Eﬁaﬂ‘?aé%(p?%%éf&‘?t%Et%’ré’rd“r‘?éli%‘r’*fﬁ”éc&ﬁ?&%“ﬁ Bftflwf f5ml
promoter p8ix) futlsaatibady lslonws wineaibesrdtuttedrandarcieapesumddiowed

in Figure 10\Adhird) mr@mlmheaumm bghbrehrtbdiaamids Wegy/mL diluted
co- ”a”Sfecﬁ?Q)r% NOUPE. é‘%ﬁ%&%ﬁ%é‘é‘%m clooh “ﬁate were the

electropor on by techniques well known i the art ee, e. Liou at al. J
:ncubated for 2 hoqrs at room temperaiure and washed 4X PBST. 50uliwell

StreptAvidin HRP 1:2000 dilution in 0.5% BSA/PES and 0.05% TWEEN® was
added and the plates incubated 1 hour at room temperature. Plates were washed
6x with PBST. 50ul/well TMB substrate (sigma) was added io develop and then
stopped by adding 50uliwell 0.2M H;80..

Example 6

ELISA Titration: ant] igE

{0194] Plates were coated with 0.25ug/mL {for purified Fab 0.1 ug/mi) SE44 in carbonate
costing buffer overnight at 4°C. Coating solution was removed and the plates
were blocked with 200ul/well 3 % BSA/PBS for 1 hour at 37°C,

[0195] The plates were washed 4x with PBS/0.1% TWEEN® (PBST). 50ul/well Fab
{from 15mL periplasmic prep) was added starling with a dilution of 1:2 and diiuting
3 fold serlally in 0.5% BSA/PES and .05% TWEEN®20. Plates were incubated for
2 hours at room temperaturs. '

[0196] The plates were washed 4X with PBST and 50ulfwell 1:1000 {0.8ug/ml) dilution of
biotin-sheep anti human Fd in 0.5% BSA/PBS and 0.05% TWEEN® 20 was added.

The plates were incubaied again for 2 hours &t room femperature,
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Immunol. 143(12):3967-75 (1989). Antibodies were purified from the
single stable cell line supernatants using protein A-sepharose
(Pharmacia). The concentration of the antibody was determined using
spectrophotometer at 280nm and FCA assay (IDEXX). [0209] Purified
antibodies were conjugated by horseradish peroxidase (HRP) using
peroxidase conjugation kit (Zymed Labs, San Francisco, CA) according to
the manufacturer's protocol. The titer of each conjugated anti-Igg MAb
was determined using ELISA with plates coated with a monoclonal
[019FHuman FGEoE@EAay &P fo240)PERE fSilewity bigitirey Rivk et tepa sred) n
with thecdmesicanr BypeQuityservCetiet tom=EG804dUnt ges iz Boutey ardbated
Manassas Y a.249110:22Q09. LUSA (ATCC): Hybadoma ATCC NO. Deposit
Date Anti-lgE CL-2C PTA-5678 er.3, 2003 Anti-lgE Cl -5A
0157 o6 PO ESF 4500 AU EE CLEY EhiR Cad  Deedrpr !
2003 [024 P HisHeiBo SIEVERS TRAH e aridenPre by Ao ASUb tRE BUikRpdst e
Treaty aibéhevalnteriaticnaktRecogniieniofthecbeposit of Microorganisms
for the Relrpase: of» Patent Procedure and the Regulations thereunder
(Budapest Treaty). This assures maintenance of a viable culture for 30
years fréiPipertie S adnBerfiTriebrh MR RIGAR BarissaeRAlAIETY
ATCC under the terinsyof the Budapest Treaty, which assures permanent

(0198Nd unregfrigteravailabilityof theRraaany O e, cultie iR RURliG uiated
upon 1ssta! %OEEh?nP%UéE‘D%E&%E-apater%\% Qs %?JoﬂheAé&?LgH%‘?o"J Meorg
present‘é{ plication as agreed that if e Cultiire on %eposn should die or
be lost o¥afexstreyédl vivarralirivate sder Simapie torRIts SR WRFterewith
prom ptl)emepd_age_ggermﬂﬂﬂcatimmwhbbaw&aﬂex speciMen ofthie sane,.
culture. Ayailabilineof fhe-depasited Siain iz Rokio e consiried as,a
license to practice fg\;nzventlon in contravention of the rights granted
under the authority 6f any government in accordance with its patent laws.

[6200021 3] Thelforetonsteivdtte PSP edifieativ i Vst éred 26058- saffiishtity es.
enable aneiskitted: imthesad-ie pragticerthelinentionethhgspresent total of 12-
inventioq é%’ﬁ%é@ Q%mgggafiﬁ 5‘3;9&%3% mb%}tbggéaq?posited, since the

deposited embodiments are |,r_]Etended as illustration of one aspect of the
invention and any EURSFE thal &re functionally equivalent are within the
scope of this inverftion s - d&posit of matéial Nerel! dbesvidt coaLttite

an admission that twemwitteaidescription herein contigedks inadequate
to enable the practige. of any. agpect of the invention, including tﬁv@,vb&s_@g)
: t

mode thereof, nor is jt to be construed as limiting the scope of the claims
to the adjust pH 10 8.0 using NaOH
Lysis buffer
Mix 25 mL of Buffer A with one tablet of Complete Protease Inhibitor
Cocktall (Roche, Basel, Switzertand).
[0201] Resuspended cells were transferred into 2 58mb conical ube and lysed with

1001 100 mg/mi lysczyme by inverting the tube several times until the mixture
moves together as a blob {due to the lysis), Cells were sonicatad on ice followed
by the addition of 10 uL DNase ! (about 1000 units) and gently rocked at 4°C for
30 minutes. Debri was pelleted by cenfrifugation at 12000 x ¢ for 30 minutes at 4
°C, using 50 ml centrifuge twbes. Supernatanis were transferred to a new conical

tube and stored at 4 °C.
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specific illustration that it represents. Indeed, various modifications of the
invention in addition to those shown and described herein will become
apparent to those skilled in the art from the foregoing description and fall
within the scope of the appended claims. 53 Example 12 Mapping of the
High Affinity Binding Epitope of Human IgE A. Peptide synthesis and
antidgE binding assay [0214] Studies have shown that IgE binds to its
receptor through the CH3 domain. Since the HA Anti-IgE antibodies of
the present invention very efficiently block IgE from binding to its

10203 ceptolN e AREHPE HREBPIMGHE TSI MG pEptitReS fRAHER BRIP4 SR G2 ke

~ entire C#8addnadini Eirstpwecpreparedawo Vbstaggedvpepidesyitng-NTA and
comprisgddéie ptrepanstaniregian Qidiuraandak:ang anescomprisedysis,
just the -CHZGH? [egion.0f MR 196, Hese P DeDUAeSHEG nooy

expressedeby In vitro transcrlptlon -trans atIO usedina stern

assay to detbED IR ARRAGE NAD TidiR R 5th B Lo R RIZE M5 Y AApE"
were abfeto/bind S itatt Kephamig Erédsal Fsiotsthelgeptides x 500
[0215; Tﬁ@%%ﬁﬂﬁ@ﬁ]@ﬂé@l%@fﬁum M&@\@ﬂﬁmgiﬂmﬁ%i%@% p%—f‘Lto
were sy z ich. encompas residues to Q
human IQ EW\?thﬁ%O\M duasiare g%ﬁ |§FE% rﬁgﬁﬂr@ac% peptide st 4

consste@ o PR Eff ﬁétﬁﬂ‘”%%ﬁiﬁé@Wﬁlﬁfﬁ 5%%@6%&1 @\?B?%W Withe

the 3' angeof=thiepreviauis peptidec <SPOFs! KiebranEs weré Kynthesized
~ with fluog_a_g(rm%i’@xycarboyl (Fmoc) amino acids on cellulose

membrane. The membranes were rinsed in methanol and then washed in

TBS (pHP1¥Y8 RE6FAIE MARSHK ter an overnight incubation in blocking
- {0208plution A5%wille B3 WBSA RN EES | IR Rviabwled canth I BSMA BsSdiline d ceR!
in-blocking, selionwets-ipcibatadi vty themenbrns dabs-bis. AfteE) for 12
washing 3. 19/dominin | Ge I WEEN, usg Superoial HiE. susstate
(Pierce), ?glt:S react|V|t was measured by chem inescence exposuré of

BioMax ®FS:fith 7@4%@%‘?%@%@@1?@%%@ fo216] Fhe: réﬁél@ﬁﬂﬁ?‘? fivgey
experimetdndicate thatthe +iAtiTREMADS bind:te twedregioaslimthe
CH3 por@i@mg J&E,bwhi@fa@r&ﬂ@wmg@%%m@ éﬁ) Igwﬁn&ma@@m@n 20,
sequenc§%$ t—é YLSRP? toepef 1'8‘O)r1apnq. bio Lllgtlgt'jb‘ll‘y s added and
(Epitope "B). (Se ure ?@J? dﬂ to ep| ope W S'Seve

weaker fHatas @5%?;@%@’52 %\rewﬁétée&n M{Iﬁaiféﬁé*s@ﬁé@w? r\”ef“e washed
alanine scan alengwiith StibstitilionsTofZaNIA0 acidd i tive pepttegavitils

those  yere transferred and incubsted with agitation for 30 minutes at 25°C. Fifty yUwell
of 1 mg/mL Streptavidin-HRE, diluted 1:2000 in assay buffer, was incubated for 30
minutes with agitation and then the plate was washed as before. Fifty yliwell of
TIMB substrate was added and color was developed. The reaction was stoppad
by adding an equal volume of 0.2 M H:50, and the absorbance measured at
450nm.
Example 8
Binding of Aﬁ’rabodzem to lgk-loaded FoeR}

[10204) f-\n’zibody binding to human IgE associated with the alpha-subunit of FeeR| was

determined by preincubating with 10 yg/mL human IgE for 30 min at 4°C. Plates
were washed three fimes followed by a one hour incubation with varying

concentrations of either murine anti-human 1gE MADB E-10-10 or the humanized
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that are found in IgG1 was carried out to determine which amino acids are
critically involved in HA Anti-IgE MAb's binding to these peptides. Amino
acids 54 that were determined to be important for HA Anti-IgE MAb
binding were replaced using an in vitro mutagenesis strategy in the E
chain of IgE. Another peptide covering the Ce2 and Ce3 regions as
described earlier was also used in this study. (See Figures 13 and 14).
[0218] The EU numbering scheme for human IgE amino acid residues has
been used. Polymerase chain reaction (PCR) was used to amplify the
entire Fc FegiamafigBindrmich Trae caredetarmcorniy £ e el nglomyInd
CH2-CH3¢dpmairuibheDMAApiaduciswe et @red direstlysirtosp ¢ NAS
expressio yectar(\nvitrogens,  Carlspad, CA) using TOPO cloning
(Invitrogene, Carlshad, CA). [0219] Mutagenesis in IgE-Fc was performed
using overBEMRIEPER (Ho et al., 1989). The DNA products were purified
by agarosewgel cheetmpharssts, digested with an appropriate restriction

geﬁ@ﬁyﬂe(%agrﬂ%tﬁagggm%q L:;f@%é@@fepwﬁé %Rr@gﬁﬁb{sﬁ@t%ﬁ%@@ch

variant construct, mplified regions were colr se

using didé%%@%o’ﬁaté% %C%tﬁ%g HorT bt e ?g%é:n%ufﬁﬁi.lnjg?g}r%%lﬁgrﬁ?at
human IgEcrFRe sl e matiris veerd-Erpresadtignl rstheuestesy Saeere
based in-yitse ¢ransotiptionrand fratisiaticn coagtetksystens (Promegageptor
Madison, %’JMQ&@.O] Lysates from this in-vitro transcription and translation

coupled system (10 ul reaction mix) were subjected to SDS-PAGE (12 %)
0254 then ﬂﬁrﬁé’rf’&ﬂafbarﬁ?ﬂ%a@eﬂﬁ% (()j‘sj ém Apa%%dg.s 3 nrﬁ%smfp}r%ﬁegﬂous
were blockBRswithaoediy iRkan IMpisvBaiFerdY SRIRFRICTIS) Serie 1+ Flaure 7
subsequentyestainied avititthepiiraagyharitipodypicmitidig E MivkabEoSpecific
reactive bands wege detected using a goat anti-human 1gG Fc conjugated

to horseradiW%W
immunoreactive Bands were visualized by the L[JperSignaI Western

blotting detectidr KA Pietde). Fitil/Bantinodies \Were used as a posiive” *° '
control that detesteédthews tagdniroduced at the Tit8rminus of the§EW L NO 15
peptides. The ploT WitEEaDRTivyS antibadiesderaonstrated thadcalh No 17 |

the peptides] WMere-eXp ed-at-alimostequakigyet-tnterestingty, HA
Anti-IgE MAI il hat sarsied mutatonsing s

szete.able_tombmd% pe
epitope 'A’, but, they did ot hifidto t¥heg.:)e‘ e that carried mutations.in
eoitope 'B', indicAtingtHat this Seebndsite (WASMGTe IMpOrant for | S- D NG 18
binding. (See Figlre"t55555 EXamplBc 3 | #2 EDPGTF INYNEKFKA [ SEQIDNO 20
#a YASESDS | SEQID NG 11 | #3 EISPDTFTTNYNEKFKA SEQ D NG 21
Z VASESES | SEQID NG 12 | 5% EISPETFTTINYNERF KA SEQ D ND 22
CDRLA: | #5 CISPGTFETNYNEKFKA | SEC IDNO 23
P O0SDSWPTT SEQID NG 13 | #6 EIEPGTFETINYNEKFKA | SEQ D NO 24

#1 AASWSWETT SEQIDND 14 | #7 RIDPGTFETNYNEKFKA SEQ 1D NG 25

RSIEREDION |

CDORHZ:

P FSHFSGSNYDYFDY | SEQIDNOC 28 |
#1 FSHFSCMNYDYFDY SEQIDNO 27
#2 FSHFSGANYDYFDY SEQ D NGO 28
#3 FSHFTGENYDYFDY SEQIDNO 28

P = Parent
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Active Immunization of Transgenic Mice Using an Immunogenic Peptide
of Epitope B [0221] Transgenic mice that constitutively express human
IgE were used to demonstrate the active production of antibodies to a
human immunogenic peptide of Epitope B. Two fusion peptides, each
comprising an immunogenic peptide of the invention, a cysteine residue
and KLH, were chemically synthesized. The sequence of peptide 1 was :
(KLH-Cys) - Leu Pro Arg Ala Leu Met Arg Ser Thr and the sequence of
peptide 2 was: Leu Pro Arg Ala Leu Met Arg Ser Thr - (Cys-KLH) [0222]

[020The tranSyeinie fEE Vet FetiscRsuNERrAIRSIUSH ith D pg Eritiean

immunogenis peptidedintedmpieie: Breling's alitivaint (Rifetutaborateneszed
Detroit M) 0200y PAS AL 4 Worweskdntervals the mice were

twice |nJected subcutaneou

mcomplgﬁeaifre?und @ "ﬁéﬁﬁ

fisi

r¥ with 20 pg of the peptide immunogen in
yI'hen two weeks later and three days prio

to sacrifice, the n
the same immun
presence of anti-
16, the peptide €

[0223] Those skil

no more than ro
embodiments of

hicgaaere again
pgen in PBS. Se

injggted intraperitoneall
um._was collected and

A

gErantibpdies sj
icited anti-lgE ar

vecifie foro&pitope B. A
atihodies in thgse,.,_tpa,ngg

lednnthieCartwill

tine.experiment
perme!

recotifizd] or be able to

flnn many ﬂql nualante

seen in Figure
lenic-mice——
asééstain usmg

o-tho-cnaecifie
O-tAC opublllb

he Mavéntionzde

VEXTTTTO

livaténts are

s crib6d hefer! Such eqt

hof

intended to be enecempassed-by—-the-felewing-elaims—56-claims—t—An
isolated peptide, suitébre3féiluBe as & antkIgE pitope, compriging the
amino acid sequence-AshPro-Atrg-Gly-Vat-SerXaa Tyr-Xaa XaaArg
Xaa. 2. Thepeptide claim 1, wherein the amino acid sequence is: Asn Pro
Arg Gly ¥xBs#pIAIATTyr Lou Ser Arg Pro. 3. An isolated peptide, suitable
for use aéxﬁﬂegé}5}9&@Ei}ﬁﬂeammrﬁiﬁ-mgb%aﬂmtﬂ@s%@%smaamda%n

Rro Arg fla, sequ!eﬁg‘*%&?w? derl hsng%ﬁ?ég%aﬂ%ag%ép Y,\elaﬁgemgaem

(02 Os}nlno a.Cl ce ISs. a AlaLen M g H
Pro His [€u'hasARg Ag el M @pmaa§éﬁfq€ﬁb}edregzons ware PCR amplified from

shage vectors templates and subcloned separately into H- and L-chain expressio

vectors under {he expression of a CMV promoter. Six full antibody clones were
consiructed and are represented in Figure 10 A-F. Appropriate heavy and light
chain plasmids were co-transfected into the mouse myeloma celi fine NSO using
slectroporation by technigues well known in the arl. See, e.g., Liou et al. J
(rmmunol. 143(12):3967-75 (1989). Antibodies were purified from the single stable
cell fine supsrnatants using protein A-sepharose (Pharmaciaj. The concentration
of the antibody was determined using spectrophctometer at 280nm and FCA
assay {(IDEXX),
[6209] Purified antibodies were conjugated by horseradish peroxidase (HRP) using
peroxidase conjugation kit (Zymed Labs, San Francisco, CA) according fo the
manufacturer's protocol. The fiter of each conjugated anti-IgE MAD was
determinad using ELISA with plates coated with a monoclenal human IgE (SE44).
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c) Lou Pro Arg Ala Len Met Arg Ser Thr Thr Lys Thr. 5. A composition
comprising a peptide of any one of claims 1 to 4 and aphysiologicaiiy
acceptable carrier, diluent, stabilizer and/or excipient. 6. The composition
of claim 5, further comprising an immunogenic carrier. The composition of
claim 6, wherein the immunogenic carrier is selected from the group
consisting of BSA, KIM, tetanus toxoid, and diphtheria toxoid. S. The
peptide o any one of claims | to 4 fused to an immunogenic sequence. 9.
The peptide of claim 8 wherein the immunogenic sequence comprises

0288, KLIE UM RXbIas SAtFRBRITERSSHER” 16, AN EBMpasitior ¥t e

[02¢ATTC NG

(0212

inducing awilintimurickigicalivespp Bse'toagEMarassraimaPCEEAISIRG At CC):

peptide or the conmgggggmé_rﬁﬁ@gw man a_r;agumoate

sufficient to induce H-said-mam HARS f
6 t%c?éfr é%é’”:é@bs
that specifically b| m og‘ﬁ;e peptide of any onéo@clanms ?

isolated antibody lh%{tts'ﬁééﬁrcﬁ‘ﬂy binds to the*péptide of a@%ﬁé‘%ﬁ?rc?la%%
I to 4 with similar bipding aifiity to IgE asrantibedies CL-5bAsEIRRE HI2003 §

CL5I obtainable by—cuftum#g—hybﬁdUnTa’s—ﬁrntrTgE‘CtﬁA‘W
PTA-5679?1 Anti-IgE CL-2C (ATTC No: PTA- 567?{ rAntl

DRSS F%%?%%‘E%M%%f -\l ?&5 DO aaa%‘ oninhe
accordingrterctaivnal 2eepsichrarnt Brsoyssoeii o5 G@E%'W@E@T‘G Purpose of
obtainableaycuitiag ny brid oma sghntictgh ez oS (ATI0 NOTRIA-5619),

Anti-IgE CI-2C (ATTC No: &%saﬁgg% %Mé@ %QET@M@E@Q@M@%;}OSI* The

PTA-5680), respectlvely 14. Toe antibo %of an ne o th e Ialgws 11 tp
13, furthe? BFHTHHYIhge MTABRP BRI ANIDS the EIinis PEto
14, wheréirethe @ritihessuiss peyatanend Lém@lﬁ@‘a?d B\)aéa@l h@ gehenripyeny of

antibody; 1) auabifragnent: dhenRakcsaneste)raiwsapaantibody; or
h,2 h“maﬁzed a““big%&éfesaﬁ? Bﬁ’c?é fgph%@@aa@maaw Aptihady of 8036

ofe of claims 1110 15 and an |o ogically acceptable carrier, dil.yent
stabilizer ERIIBFEipreAE’ § Woﬁtfﬁé‘fﬁ g?aﬁﬁ%’ﬁk?ﬁﬁad&ﬁ%ﬁBS&ﬁ”& 385 ftwill
one of theetaimstly itoldS:dthe mifibaibnovthpriging theckstep @’fﬂ’@e"rﬁ*@?lﬁ@we
from a sagple ofiantibediesiselated femA BoR-dknesy asimakinatihiasctice

been 'mn'}!’-{mzedq%rt}h a. gtpé\%%t%r\%q){hgc?%hqg 8 Q]lﬁgﬁ Irjfge?tHQgg{horlty of any

conditions capable of eT|C|t|ng an antibody response, an antibody which
specificalBPHHIBSWithARPRAaRTRIYY To TP Fahtide of any one of claims 1 to

>—§

[023] The foregoing written specification is considerad to be sufficient to enable one

skilled in the art to practice the invention. The present invention is not o be limited
in scope by the cultures deposited, since the deposited embodiments are intended
as illustration of one aspect of the invention and any culture that are functicnally
equivalent are within the scope of this invention. The depbsi‘[ of matenrial herein
doss not constitute an admission that the written description hersin contained is
inadequate to enable the practice of any aspect of the invention, including the best
mode theraof, nor is it 1o be consirued as limiting the scope of the claims to the
specific litustration that i represents. Indeed, various modifications of the invention
in addition 1o those shown and describad herein will become apparent to those
skilled in the art from the foregoing description and fall within the scope of the

appended claims.
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18. An antibody obtainable by inetho of claim 17. 19. A composition
comprising the antibody of claim 18 and a physiologically acceptable
carrier, diluent, stabilizer and/or excipient. 20. The antibody of claim 11 or
claim 12 comprising a light chain having at least one sequence selected
from SEQ ID NO 5 to 13. 21. The antibody of claim 1 1 or claim 12
comprising a heavy chain having at least one sequence selected from
SEQ ID NO 14 to 29. 22. The antibody of claim 11 or claim 12 comprising
a light chain and a heavy chain having at least one sequence selected
from SEEHaNBEIS 18 29. 23. An antibody of claim 22 comprising SEQ ID

NO 5, 8, 3pl Rl AR 20: %WH% ef, Mg Rumanpsonal

antlbody, the methoci:com rising the steps )fus antlbody
producing cellisola %’?r%pm rﬂ?)n umaﬁnain 1o fhdlm S ben

[02Fimunizeduien 2epephitkendhangfopiecs el ﬁ%’§e}9tﬂ‘5 @rﬁ?@éﬁh%&hﬂl%‘ﬁ@” Since
capable aficeliciting ap antibacdy e sponse=withviminortalizsttiestl todigE from

mOHOC'O%M%Q%Y;—ePéFaQ% vaing-hyhddemagells. Riswivdng the: encompassed

hybridoma cells, and.iso (:Z:rom the cultude a rggqoclogal a{}bo

which spé%?f%ﬁlr?/ Bitid %Ofgaénp Jitey ed?rea%eiy”one of das 116 4. 95. A
monoc|orf@rmﬁb@agﬁ@ﬁtémm@t%yr&@ﬁé@f&@fﬁ%iﬁ%ﬂ@%?wmsed just ihe
compositiogecurmpsising thermaangelonalsaniib pdytiotcledm 25aneed by in vitro

physiologically, f&%%%@%&@g&abgam %tw%?tgmzﬁ&%@%%@é@t@‘ﬁq;k Rs-ige
The ant bod% any of the claims 11 to 15, whereln t magm?% %e - ad humam

isolated by SerasHiHG & Fab expression B57-Eo 56 e AR
of the claiafsasivil #5 paihdreipetigaitibody is |solated by screening a
{oﬁ@mbinatwaaxhéaum@@gl@@uiindimawca& Akavennpprisipgpthesantibagytiofsized

any one g?ﬁ% mediiads, é%r% t@d??s &fe 0% 28 56% B?%%(H IHeRQf

any one of claims 1163 19 or 26. 3D. Use of an antibod age to any
one of cldifs%Ft IPBIES, ‘15(51?815'@ 58°PRAP SRBE %%Sﬁl%%
any one obeliinss a6ni®EGr 2 foptiredirdanfadiire bf@@ﬁéiﬁi@@méﬁvsf@?m de,

use in treafing amRammalsuieriygfams Orat fisi ol HevelapiagoanFmoec) amine
€ mediated, loease, o £ondlien. 33, Ush.o(AN ANIbALOENEEIEHL an v

using a peptlée or composition of an one of claims 1to 9 for the

manufactﬁ‘f%gﬁddﬂgtﬁéﬁﬁéﬁﬂ f5r ‘G5l e ativg ™ MYEMIA BOREIRG Troirc i
or at risk sfideveSpint; andgEPiediatis Histaskstst cotdioiABR dite in

use Qf_ Cb-HBr‘éK\?F% aniclaim,3ls wherekt the lgEmediateddiseasesdker washing 3X
condition is an allergy, asthma, allgraicahinids, aopie dermatismiearias

or eczema.
reactivity was measured by chemiluminescence exposure of BioMax MS fiim

(Kodak) for the desirad time.

[0216] The results from the experiment indicate that the HA Anti-igE MAbs bind to two
regions in the Cy3 portion of 1gE, which are represented by the following two
peptide sequences: NPRGVSAYLSRP (epiiope “A") and HPHLPRALMRST
{Epitope "B") (See Figure 12.) Binding io epitope A was several imes weaker

B. Alanine Scan Mutagenesis

(0217 An alanine scan along with subsiitutions of amino acids in the peptides with those
that are found in IgG1 was carried out fo determine which amino acids are
aritically involved in HA Antl-IgE MADR's binding to these peptides. Aminc acids
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33. The use of any one of the claims 30 to 32, wherein the maximal is a
human. Ja SEQUENCE LISTING <110> TANOX, INC. SINGH, Sanjaya
HUANG, Danyang FUNG, Sek Chung <120> identification of unique,

High Affinity IgE Epitopes <130> TNX-1030 <150> PCT/US04/02892

<151> 2004-02-02 <150> PCT/us04/02894 <151> 2004-02-02 <160>

77 <170> Patentln version 3.2 <210> 1 <211> 107 <212> PRT <213>
Murine <220> <221> misc_feature <223> TES-C21 LIGHT CHAIN

<400> 1 Asp lle Leu Leu Thr GIn 5cr Pro Ala lle Leu Ser Val Ser Pro Gly

15 10 1508 POrRARG AN S PRE BErts RiGARSERGISErqieseRyerivpiaced
Asn 20 25s3(y dieitdigrd rp ulygGeniCinateey FHhAsph@hoSek Prookry bendide

Leu lle 33,40i45hys TyEAlz oGl SAr iR Sty lie 210 ey R RRSs study.
ser Gly Sé% 5560 5Ser GlXai?%Gly Thr Glu Phe Thr Leu Asn lle Asn ser val
S

Glu Ser e’?O:%rgﬁﬁé?u Tie Ala Asp Tyr Tyr Cys Gin GIn Ser Asp
[0258)F Trp PreTHY 859F9% THEPRECIITIY €52 THPEFS [ TRs Ryen used:

- Polymerase chain reaction (PCR) was used to amplify the entire Fc region of IgE,
and a truncated form of IgE Fc containing only the CH2-CH3 domain. The DNA
products were clonad dirsctly into pcDNA3 expression vector (Invitrogené,
Carlsbad,CA) using TOPO cloning (invitrogene, Carisbad, CA).

10219} Mutagenesis in IgE-Fc was performed using overlapping PCR {Ho et al., 1889).
The DNA products were purified by agarcse gel e}ectrophoresiés, digested with an
appropriate restriction enzyme(s), and subcloned into the pcDNAS expression
vector, For each variant construct, PCR amplified regions were completely
sequenced using dideoxynuclestide method from both strands of DNA.
Recombinant human IgE Fe and its mutants were expressed usihg reticulocyte
fysaie based in-vitro transcription and translation coupled svstem (Promega,
Madison, Wi)

0220] Lysates from this in-vitro transcription and translation coupled system (10 ul
reaction mix) were subjected to 8DS-PAGE (12 %) and then transferred t©
nitrocelluialose membranes. The membranes were biocked with 5% dry milk in
Tris-buffered saling (TB8) and subseguently stained with the primary antibody,
anti-lgk MADbs. Specific reactive bands were detacted using a goat anti-human
lgG Fc conjugated to horseradish peroxidase {dackson Labs, Bar Harbor, Maing)
and the immunoreactive bands were visualized by the SuperSignal Western
blotting detection kit (Plerce). Anti-V3 antibodies were used as a positive control
that detected the V5 tag introduced at the C-terminus of these peptides. The
Western blot with anti-V5 antibodies demonstrated that all the peptides wers
expressed at alimoest equat level. interestingly, HA Anti-igE MADbs were able to
bind io the peptide that carried mutations in epifope ‘A, but, they did not bind {o
the peptide that carried mutations in epitope ‘B, indicating that this second sile

was more imporiant for binding. {See Figure 15).



100 105 <210> 2 <211> 107 <212> PRT <213> Human <220> <221>
misc_feature Page 1 <223> L16/-3K4 human light chain consensus
sequence template <400> 2 Glu lle Val Met Thr GIn Ser Pro Ala Thr Leu
Ser Val Ser Pro Gly 1510 15 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser
GIn Ser Val Ser Ser Asn 20 25 30 Leu Ala Trp Tyr GIn GIn Lys Pro Gly
GIn Ala Pro Arg Leu Leu lle 35 40 45 Tyr Gly Ala Ser Thr Arg Ala Thr Gly
lle Pro Ala Arg Phe Ser Gly 50 55 60 Ser Gly Ser Gly Thr Glu Phe Thr
Leu Thr lle ser Ser Leu GIn 5er 65 70 75 80 Glu Asp Phe Ala Val Tyr Tyr
Cys GIn GlgahyplastBAsn Trp Pro Leu 85 90 95 Thr Phe Gly Gly Gly Thr

Lys Val Glu,lle Lys 100 105 0>3<211> 123.<212> P < .
woRINE S50 R T S B A e Pt o
<400> 3 BHSPA BIn Leu GIn GIn Ser Gly Ala Giu Leu Met Lys Pro Gly Ala

02215 10 15T SesoWaklyisd v Ber@ifsivesy Thorddn GlyanyeT heRhedidp Metonstrate
Tyr 20 25130:ctive production of antibodies to a human immunogenic peptide of Epitope B3,

Two fusion peptides, each comprising an immunogenic peptide of the invention, a
cysteine residue and KLH, were chemically synthesized. The sequence of
. peplide 1 was . _
(KLH-Cys) - Leu Pro Arg Ala Leu Met Arg Ser Thr
and the sequence of peptide 2 was:
Leu Pro Arg Ala Leu Met Arg Ser Thr — (Cys-KLH)

[0222] The transgenic mice were injected subcutaneously with 20 pg of the immunogenic
peptide in complete Freund's adjuvant (Difco Laborateries, Detroit, Mi) in 200 pL
of PRS pH 7.4. At two-week intervals the mice were twice injected
subcutansously with 20 ug of the peplide immunogen in incomplete Freund's
adjuvant. Then, two weeks later and three days prior fo sacrifice, the mice were
again injected intraperitoneally with 20 g of the same immunogen in PBS. Serum
was coltected and tesied for the presence of anti-igk aniibodies specific for
Epitope B, As seen in Figure 16, the peptide elicited anti-IgE antibodies in these
transgenic mice.

[0223] Those skilled in the art will recognize, of be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such equivalents are intended fo be ancompassad by

the following claims,
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Trp Leu Glu Trp Val Lys GIn Arg Pro Gly His Gly Leu Glu Trp Val 35 40
45 Gly Glu lle 5er Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys he 50 55
60 Lys Ala Lys Ala Thr Phe Thr Ala Asp Thr ser 5er Asn Thr Ala Tyr 65
70 75 80 Leu GIn Leu Ser Giy Leu Thr 5er Glu Asp 5er Ala Val Tyr Phe
Cys 85 90 95 Ala Arg Phe Ser His Phe 5er Gly 5er Asn Tyr Asp Tyr Phe
Asp Tyr Page 2 100 105 110 Trp Gly GIn Gly Thr Ser Leu Thr Val Ser
Ser 115 120 <210> 4 <211> 113 <212> PRT <213> Human <220>
<221> misc_feature <223> DP88/7H4b human heavy chain consensus
sequence template <400> 4 Gin Val Gin Leu Val GIn Ser Gly Ala Glu Val
th;@ Lys Pro Gly Bar 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly

y Thr Phe Ser er Tyr 20 25 30 Al Trp Val In Ala Pro.Gly
GBI BT g N 25 0 35 By Gy reTe BrIE B T A
Asr=RyamAda Gln Lys Phe 5055 60 Gin Gly Arg val Thr lle Thr Ala Asp
LyssSer T hrSer Thr MEE@&%@{Z@&QMt Glu Leu Ser Ser Leu Arg

R SerTGIu Asp Thr AL gmrm gles qeaue 0.95 . Ala Arg Tyr Phe Asp Tyr

2 Leu Val'Gin GNT RFVAT e 100 105 110 Ser
Asn Pro Arg Gly Val Ser Ala Tvr Len Ser Arg Pro.

3. An isolated peptide, suitable for use as an anti-IgE epitope, comprising the amino acid
sequence!
Leu Pro Arg Ala Leu Xaa A:g Ser Xaa.

4, The peptide of claim 3, wherein the amino acid sequence 1s!
a) Leu Pro Arg Ala Lew Met Arg Ser Thr
b His Pro His Leu Pro Arg Alze Leu Met Arg Ser Thr; or
cl Leu Pro Are Ala Leu Met Arg Ser Thr Thr Lys Thr,

i A composition comprising a peptide of any one of claims 1 to 4 and a physiclogically
accepteble carrier, diluent, stabilizer and/or excipient.

6. The composition of claim 3, further comprising an IMmMUNOZENic Camier.

7. The composition of claim 6, wherein the immunogenic carmier is selected from the group
consisting of RSA, KLH, tetanus toxoid, and diphtheria toxoid.

8. The peptide of any one of claims 1 to 4 fused to an immunogenic sequence.

9. The peptide of claim § wherein the immunogenic sequence comprises BSA, KLH,
tetanus toxoid, and diphtheria toxoid.

10 A composition for inducing an immunelogical response to IgE in a mammal comprising
the peptide or the composition of any one of claims 1-9, in an amount sufficient 10 induce
a response in said mammal.

11 An isolated antibody that specifically binds fo he peptide of any one of claims 1 to 4.

12, An isotated antibody that specifically binds o the peptide of any ong of claims 1 1o 4

with similar binding affinity to IgE as antibodies CL-54A, CL-2C or CL31 obtainable by
culturing hybridoma’s Anti-IgE CL-5A (ATTC No: PTA-5679), Anti-lglE CL-2C (ATT
No: PTA-5678) or Anti-IgE CL-51 (ATTC Ne: FTA-5680), respectively.



18
19,

(S
€

<210>5 <211> 11 <212> PRT <213> ARTIFICIAL <220> <223>
TES-C21 CDRL1 SEQUENCE (TABLE 1) <400> 5 Arg Ala Ser Gin Ser
lle Gly Thr Asn lle His 1510 <210> 6 <211> 11 <212> PRT <213>
ARTIFICIAL Page 3 <220> <223> CDRL1 VARIANT SEQUENCE #1
(TABLE 1) <400> 6 Arg Ala Ser Arg Ser lle Gly Thr Asn lle His 15 10
<210>7 <211> 11 <212> PRT <213> ARTIFICIAL <220> <223>
CDRL1 VARIANT SEQUENCE #2 (TABLE 1) <400> 7 Arg Ala Ser GIn
Arg lle Gly Thr Asn lle His 1510 <210>8<211>7 <212> PRT <213>
ARTIFICIAL <220> <223> TES-C21 CDRL2 SEQUENCE (TABLE 1)

13. <400>8:TyraAlacSer-GhdiSerlig:Selr2, which antibody i1s CL-3A, CL-2C or CL5I

obtainable by culturing hybridoma’s Anti-IgE CL-5A (ATTC No: PTA-5679), Anti-IgH
CL-2C (ATTC No: PTA-3678) or Anti-IgE CL-31 (ATTC No: PTA-5680), respectively.
The antibody of any one of the claims 11 to 13, further comprising a label.
The zntibody of any of the claims 11 to 14, wherein the antibody 15!

a}  achimenc antibody;

b} asingle chain antibody;

¢)  aFab fragment;

d)  aFiab)), fragment;

£} ahuman antibody; or

7}  ahumanized antibody.
A composition comprising an antibody of any one of claims 11 to 15 and an
physiclogically acceptable carrier, diluent, stabilizer and/or excipient.
A method for preparing an antibody of any one of the claims 11 to 15, the method
comprising the step of identifying, from a sample of aniibodies isolated from a non-
human animal that has besn immunized with a peptide of any one of claims 1 1o & under
conditions capable of eliciting an antibody response, an antibody which specifically binds
with high affinity to the peptide of any one of claims 1 t0 4.
An antibody obtainable by method of claim 17.
A composition comprising the antibody of claim 18 and a physiologically acceptable
carrier, diluent, stabilizer and/or excipisnt, _
The antibody of claim 11 or claim 12 comprising a light chain having at least one
sequence selected from SEQ 1D NO 510 13
The antibody of claim 11 or claim 12 comprising 2 heavy chain having at least one

sequence selected from SEQ ID NO 14 to 29.
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15 <210>9<211>7 <212>PRT <213> ARTIFICIAL <220> <223>
CDRL2 VARIANT a (TABLE 1) <400> 9 Tyr Ala Tyr Glu Ser lle Ser 15
<210>10<211>7 <212> PRT <213> ARTIFICIAL <220> <223>
CDRL2 VARIANT #2 (TABLE 1) <400> 10 Tyr Ala Ser Glu Ser lle Tyr 1
5 <210> 11 <211>7 <212> PRT Page 4 <213> ARTIFICIAL <220>
<223> CDRL2 VARIANT #3 (TABLE 1) <400> 11 Tyr Ala Ser Glu Ser
Asp Ser 15 <210> 12 <211>7 <212> PRT <213> ARTIFICIAL <220>
<223> CDRLZ VARIANT #4 (TABLE 1) <400> 12

The antibody of claim 11 or claim 12 comprising 2 light chain and a heavy chain having
at least one sequence seiected from SEQ 1D NO 5 to 29.

An antibody of claim 22 comprising SEQ ID NG 5, 8, 13, 15, 18, and 26,

A method of making 2 monoclonal antibody, the method comprising the steps of:

2) fusing antibody producing cells isolated from 2 non-human animal that has been
immunized with & peptide of any one of claims 1 to 9 under conditions capable of
eliciting an antibody response with immortalized cells to form monoclonal antthody-
producing hybndoma cells,

b} cuituning the hybridoma cells, and

¢) isolating from the culture 2 monoclonal antibody which specifically binds to 2 peptide
of any cne of claims 1 to 4.

A monoclonal antibody obtainable by a method of claim 24.

A composition comprising the monoclonal antibody of claim 25 and a physiclogically
acceptable :a.mér, diluent, stabilizer and/or excipient.

The antibody of any of the claims 11 to 13, wherein the antibody 1s isolated by screening
a Fab expression Hbrary,

The antibody of any of the claims 11 to 15, wherein the antibody s isolated by screening

a combinatorial immunoglobulin hibrary.
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or the composition of any one of claims 16, 19 or 26.
Use of an antibody according to any one of claims 11 to 15, 18, 20 t0 23, 25,27 and 28 or
the composition of any one of claims 16, 19 or 26 for the manufacture of a medicament

for use in treating a mammal suffering from, or at risk of developing, an IgE-mediated

disease or condifion.

4

Jse of an antibody generated using a peptide or composition of any one of claims 1 to 9
for the manufacture of a medicament for use in treating a mammal suffering from, or at
risk of developing, an JgE-mediated diseése or condition.

The use of claims 30 or claim 31, wherein the IoE-mediated disease or condition 18 an
allergy, esthma, allergic rhinitis, atopic dermatis, urticana, Or eczema.

The use of any one of the claims 30 to 32, wherein the manumal is a human.

o
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Tyr Ala 5er Glu Ser Glu Ser 15 <210> 13 <211>9 <212> PRT <213>
ARTIFICIAL <220> <223> TES-C21 CDRL3 (TABLE 1) <400> 13 GlIn
GIn ser Asp 5er Trp Pro Thr Thr i5<210> 14 <211>9 <212> PRT
<213> ARTIFICIAL <220> <223> CDRL3 VARIANT (TABLE) <400> 14
Ala Ala ser Trp ser Trp Pro Thr Thr 15<210> 15 <211>5 <212> PRT
<213> ARTI FICIAL <220><2Z3> TES-C21 CDRH1 <400> 15 Met Tyr
TrpLeu Glu 15 <210> 16 <211>5 Page 5 <212> PRT <213>
ARTIFICIAL <220> <223> CDRH1 VARIANT #1 (TABLE 1)

SEQUENCE LISTING

<110> TANOX, INC,
SINGH, Sanjaya
HUANG, Danyang
FUNG, Sek Chung

<120> Identification of Unique, High Affinity IgE Epitopes
<130> TNX-1030

<150> PCT/US04/02892
<151> 2004-02-G2

<150> PCT/US04/02894
<151l> 2004-02-02

<160> 77

<170> PpatentIn version 3.2
<210> 1

<211> 107

<212> PRT,
<Z213> Murine

<220>
<221> mwisc_feature
<223> TES-C21 LIGHT CHAIN

<400> 1

Asp Tle teu teu Thr GIn Ser Pro Ala Ile Leu Ser val ser Pro Gly
1 5 10 15

Giu arg val Ser phe Ser Cys Arg Ala Ser GIn Ser Ile Gly Thr Asn
20 _ 25 30

Mis T

4
o

p Tyr Gin Gin Arg Zgr Asp Gly Ser Pro zgg Leu Leu Ile

) -
Ly

Lys Tyr Ala ser Glu Ser Ite 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 Gin Gln Ser Asp Ser Trp Pro Thr
85 90 95 '
Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 2
<21l 107
<212» PRT

<213> Human

<220>
<221 misc_Teature

Page 1



<400> 16 Trp Tyr Trp Leu Glu 15 <210>17 <211>5 <212> PRT
<213> ARTIFICIAL <220> <223> CDRH1 #2 (TABLE 1) <400> 17 Tyr
TyrTrpLeuGlu 15 <210> 18 <211> 17 <212> PRT <213>
ARTIFICIAL <220> <223> TES-C21 CDRH2 (TABLE 1) <400> 18 Glu lle
ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe Lys 15 10 15 Ala
<210>19 <211>17 <212> PRT <213> ARTIFICIAL <220> <223>
CDRH2 VARIANT #1 (TABLE 1) <400> 19 GIU lle GIU Pro Gly Thr Phe
Thr Thr Asn Tyr Asn Glu Lys Phe Lys 151015 Ala <210> 20 <211>17
<2333 1 S PRIT4 <21 3WARTIEsTy Afhain consensus sequence template

<400> 2

Glu Ile val Met Thr Gin Sar pro Ala Thr Leu Ser val Ser pro Gly
1 5 10 15

Glu Arg Ala ggr Lel Ser Cys Arg éga ser Gln Ser val ggr Ser Asn

Ley Ala grp Tyr Gin GIn Lys Pgo Gly Gln Ala Pro ﬁgg Leuy Lau Ile
5 4

Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ite Pro Ala Arg phe Ser Gly
30 55 . 60

ser Gly Ser Gly Thr Glu Phe Thr teu Thr Ile Ser Ser teu Gln Ser
65 70 . 75 80

@lu Asp Phe Ala val Tyr Tyr Cys Gin GIn Tyr Asn Asn Trp Pro Leu

85 90 95
Thr phe &1y Gly Gly Thr Lys val Giu Ile Lys
100 105
<210> 3
<21l» 123
<212> PRT

<Z13> MURINE

<220
<221> misc_Teature
<223» TES-CZ1 Heavy Chain

<400> 3

Gln val GIn Leu &In Gln Ser Gly Ala Géa Ley Met Lys Pro
1 5 1

)

Ser val Lys Ite $er Cys Lys Thr E?r Gly Tyr Thr Phe ggr Met Tyr
20

Trp Leu Glu Trp val Lys GIn Arg Pro Gly His Gly Leu Glu Trp val
35 49 45

Glv 6lu Ile sar Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe
50 53 60

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

Leu ¢in Leu Ser Gy teu Thr ser ¢lu Asp Ser Ala val Tyr Phe Cys

G
85 80 25

Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
rPage 2



<220> <223> CDRH2 VARIANT #2 (TABLE 1) Page 6 <400> 20 GIU lle
Asp Pro Gly Thr Phe Thr Thr Asn Tyr Asn GIU Lys Phe Lys 151015 Ala
<210> 21 <211> 17 <212>PRT <213> ARTIFICIAL <220> <223>
CDRH2 VARIANT #3 (TABLE 1) <400> 21 Glu lle Ser Pro Asp Thr Phe
Thr Thr Asn Tyr Asn Glu Lys Phe Lys 151015 Ala<210> 22 <211>17
<212> PRT <213> ARTIFICIAL <220> <223> CDRH2 VARIANT #4
(TABLE 1) <400> 22 Glu lle ser Pro Glu Thr Phe Thr Thr Asn Tyr Asn Glu
Lys Phe Lys 151015 Ala <210> 23 <211>17 <212> PRT <213>
ARTIFICIAL <220> <223> CORH2 VARIANT #5 (IFABLE 1) <400> 23

Glu lle Ser Pro Gly Thr Phe Glu Thr Asn Tyr Asn Glu Lys Phe Lys 15 10
TrelBly g}g ¢ly Thr Ser Leu Egg val ser Ser

<210> 4
211> 113
<212> PRT
<213> Human

220> :
<221> misc_feature i
<223> DP88/3H4b human heavy chain consensus secguence template

<400> 4

Ty ser

GIn val Gln Leu val Gin Ser Giy Ala Glu val Lys Lys Pro G
1 5 30 15

Ser val Lys val Ser Cys Lys Ala ger Gly Gly Thr prhe ggr Ser Tyr
20 5

Ala Ile Ser Trp val Arg GIn an Pro Gly Gin Gly igu Glu Trp Met

Gly cly Ile Ile pro Ile Phe Gly Thr Ala Asn Tyr Ala @&In Lys Phe
50 55 60

Glin Giy arg val Thr Tle Thr ala Asp Lys Ser Thr Ser Thr ala Tyr
&5 70 75 80

Met Glu Leu Ser Ser Lau Arg Ser Giu Asp Thr Ala val Tyr

TYP Cys
85 90 95

Ala Arg Tyr phe Asp Tyr Leu val Gln &ly Thr Ser teu Thr val Ser
100 105 110

Ser

210> 3

<211> 11

<212> PRT

<213> ARTIFICIAL

<220
<223> TES-CZ1 CDRLI SEQUENCE (TABRLE 1D

<400 5

Arg Ala Ser Gin Ser ITe Gly Thr Asn Iie His
1 5 10

<210> ©

<21i1> 11

<212> PRT

<213> ARTIFICIAL
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Ala <210> 24 <211> 17 <212> PRT <213> ARTIFICIAL Page 7 <220>
<223> CDRH2 VARIANT #6 (TABLE 1) <400> 24 Glu lle Glu Pro Gly Thr
Phe Glu Thr Asn Tyr Asn Glu Lys Phe Lys 1510 15 Ala <210> 25
<211> 17 <212> PRT <213> ARTIFICIAL <220> <223> CDRH2
VARIANT #7 (TABLE 1) <400> 25 Glu lle Asp Pro Gly Thr Phe Glu Thr
Asn Tyr Asn Glu Lys Phe Lys 151015 Ala<210> 26 <211> 14 <212>
PRT <213> ARTIFICIAL <220> <223> TES-C21 CDRH3 (TABLE 1)
<400> 26 Phe Ser His Phe Ser Gly 5er Asn Tyr Asp Tyr Phe Asp Tyr 15

22ZI(.)(Q <210> 27 <211> 14 <212> PRT <213> ARTIFICIAL <220>
<

«273> CDRLI VARTANT SEQUENCE #1 (TABLE 1D
<400> &

Arg Ala ser Arg Ser Ile Gly Thr aAsn Ile His
1 5 10

<210 7

<21l> 11

<Z212> PRT

<213> ARTIFICIAL

<220> ‘
<223> CDRLL VARIANT SEQUENCE #2 (TABLE i)

<400> 7

Arg ala Ser Gin Arg Ile Gly Thr Asn Ile His
1 5 10

210> 8

<211l> 7

<212 PRT

<213> ARTIFICIAL

<220
<223> TES-C21 CDRL2Z SEQUENCE (TABLE 1)

<4030> 8

Tyr Ala Ser Glu Ser Ile Sar
1 5

<210> 9

<211l> 7

<212 PRT

<213> ARTIFICIAL

<220>
<223> CDRLZ VARIANT #1 (TABLE 1)

<400> 9

Tyr Ala Tyr Glu Ser Ile Ser
1 5

<210> 10

<211> 7

<212> PRT

<213> ARTIFICIAL

<220>
<223> CDRL2 VARIANT #2 (TABLE 1)

<400> 10

Tyr Ala Ser Glu ger Ile Tyr
1

<210> 11
<2Lli> 7
<212> PRT

Page 4



<223> CDRH3 VARIANT #1 (TABLE 1) <400> 27 Phe se- His Phe 5er
Gly met Asn Tyr Asp Tyr Phe Asp Tyr 1510 <210> 28 <211> 14 <212>
PRT <213> ARTIFICIAL <220> <223> CDRH3 VARIANT #2 (TABLE 1)
<400> 28 Page 8 Phe Ser His Phe 5er Gly GIn Asn Tyr Asp Tyr Phe Asp
Tyr 1510 <210> 29 <211> 14 <212> PRT <213> ARTIFICIAL <220>
<223> CDRH3 VARIANT #3 (TABLE 1) <400> 29 Phe Ser His Phe Thr
Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr 1510 <210> 30 <211> 23 <212>
PRT <213> ARTIFICIAL <220> <223> FRL1 VARIANT 136 <400> 30

<2165lu AkeMaldvket Thr Gin 5er Pro Ala Thr Leu Ser Val Ser Pro Gly 15 10 15

<o&lu Arg Ala Thr Leu 5er Cys 20 <210> 31 <211> 23

<223 CDRLZ VARIANT #3 (TABLE L)

<400> 11

Tyr Ala ser Glu ?er Asp Ser
1

<210> 12

<211> 7

<212> PRT

«213> ARTIFICIAL

<220> .
«223> CDRLZ VARIANT #4 (TABLE 0

<400> 12

Tyr ala ser Glu Ser Glu Ser
1 5

<210 13

<21l> 8

<212»> PRT

<213> ARTIFICIAL

<220>
<223 TES-C21 CDRL3 (TABLE 1)

<400> 13

Gln Gin Ser Asp ?er Trp Pro Thr Thr
1

<210> 14

<21l> 9

<212» PRT

<213> ARTIFICIAL

<220
<?23> CDRL3 VARIANT {TABLED

<400> 14

Ala ala ser Trp Ser Trp pro Thr Thr
1 5

<210>
<211l>
<212> PRT

<213> ARTIFICIAL

<220>
<223> TES-C21 CDRHL

<400>

5

U b

5

[

Met Tyr Trp Leu Glu
1 5

<210> 16
<211> 5

Page 5



<212> PRT <213> ARTIFICIAL <220> <223> FRL1 VARIANT 1 <400>
31 Asp lle Leu Met Thr GIn 5er Pro Ala Thr Leu 5er Val Ser Pro Gly 15
10 15 Glu Arg Ala Thr Leu Ser Cys 20 <210> 32 <211> 23 <212> PRT
' <213> ARTIFICIAL <220> <223> FRL1 VARIANT 2 <400> 32 Asp lle
Val Leu Thr GIn 5er Pro Ala Thr Leu 5er Val 5er Pro Gly 15 10 15 Page
9 Glu Arg Ala Thr Leu Ser Cys 20 <210> 33 <211> 23 <212> PRT
<213> ARTIFICIAL <220> <223> FRL1 VARIANT 4 <400> 33 Asp lle
LeU Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Ser Pro Gly 151015 Glu

<218¥g Aka Thr Leu Ser Cys 20 <210> 34 <211> 23 <212> PRT <213>
<HARTIFICTALA

220>
<223> CDRH1 VARIANT #1 (TABLE 1)

<400> 18

Trp Tyr Trp Leu Glu
1 3

<210> 17

<211> 5

<Z212> PRT

<213> ARTIFICIAL

<220>
<223> CDRHL #2 (TABLE 1)

<400> 17
Tyr Tyr Trp Leu g?u
4

<210> 18

<21l> 17

<212> PRT

<213> ARTIFICIAL

<220
<223> TES-C21 CORHZ (TABLE D

<400> 18

a¢lu Ile Ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn Giu Lys Phe Lys
1 5 10 15

Ala

<Z2i0> 18

<211> 17

<212> PRT

<213> ARTIFICIAL

<220
<223>  CDRH2 VARIANT #1 (TARLE 1D

<400> 15

Glu Ile GTu Pro Giy Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 _ 15

Ala

<210= 20

<211 17

<212> PRT

<213> ARTIFICIAL

<220
«223> CDRHZ VARIANT #2 (TABLE 1D
Page 6



<220> <223> FRL1 VARIANT 13 <400> 34 Glu lle Val Leu Thr GIn Ser
Pro Ala Thr Leu Ser Val Ser Pro Gly 1510 15 Glu Arg Ala Thr Leu ser
cys 20 <210> 35 <211> 23 <212> PRT <213> ARTIFICIAL <220>
<223> FRL1 VARIANT 18 <400> 35 Glu lle Leu Leu Thr GIn Ser Pro Ala
Thr Leu Ser Val Ser Pro Gly 151015 Glu Arg Ala Thr Leu ser cys 20
<210> 36 <211> 23 <212> PRT <213> ARTIFICIAL <220> <223> FRL1
VARIANT 25 <400> 36 Asp lle Val Met Thr Gin Ser Pro Ala Thr Leu Ser
Val Ser Pro Gly Page 1015 10 15 Glu Arg Ala Thr Leu Ser Cys 20

<210> 37 <211> 23 <212> PRT <213> ARTIFICIAL <220> <223> FRL1
<40ARIANT 27

Glu Ile Asp Pro Gly Thr Phe Thr Thr Asn Tyr Asn Giu Lys Phe Lys
1 5 10 15
Ala

<210> 21

<21l> 17

<Z212> PRT

<213> ARTIFICIAL

<220
<223> CDRMZ VARIANT #3I (TABLE 1)

<400> 21

Glu Ile ser Pro Asp Thr phe Thr Thr Asn Tyﬁ Asn Glu Lys Phe Lys
1 5 10 15
Alz

<210 22

<211> 17

<212> PRT

<213> ARTIFICIAL

<2 20>
<223> CDRHZ VARIANT #4 (TABLE 1)

<400> 22

aly 17e ser pPre Glu Thr rPhe Thr Thr Asn Tyr Asn GTu Lys Phe Lys
1 5 10 15

Ala

<210> 23

<2ils 17

<Z12> PRT

<213> ARTIFICIAL

<Z220>
<223> CDRHZ VARTIANT #5 (TABLE 1)

<400> 23

Glu I7e Ser Pro Gly The Phe Glu Thr Asn Tyr Asnh Giu Lys Phe Lys
1 5 16 15
ala

<210> 24
<211l> 17
<212> PRT
<213> ARTIFICIAL
rPage 7



<400> 37 Glu lle Leu Met Thr GIn Ser Pro Ala Thr Leu Ser Val 5er Pro Gly
151015 Glu Arg Ala Thr Leu 5er cys 20 <210> 38 <211> 15 <212>
PRT <213> ARTIFICIAL <220> <223> FRL2 VARIANT 136 <400> 38
Trp Tyr GIn GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu lle Tyr 1510 15
<210> 39 <211> 15 <212> PRT <213> ARTIFICIAL <220> <223> FRL2
VARIANT 1 <400> 39 Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu
LeulleLys 151015 <210>40<211> 32 <212> PRT <213>
ARTIFICIAL <220> <223> FRL3 VARIANT 136 <400> 40 Gly lle Pro Ala

22Arg Phe Ser Gly 5er Gly 5er Gly Thr Glu Phe Thr 151015 Leu Thr lle

<

<22§er &(?{%%R@mﬁ%q%ﬁ%pﬁhe Ala Val Tyr Tyr Cys 20 25 30 Page 11
<210> 41 ‘ _
<400> 24

Glu Ile Glu Pro Gly Thr Phe Glu Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15

Ala

<210 25

<211> 17

<212» PRT

<213> ARTIFICIAL

<22
<223> CDRHEZ VARIANT #7 (TABLE 1)

<400> 25
¢lu I12 Asp pro Gly Thr Phe &lu Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 i0 15

Ala

<210> 26

<211> 14

<212>  PRT

<213> ARTIFICIAL

<220
<723> TES-C21 CDRH3 (TABLE 1)

<400> 26

rhe Ser His Phe Ser Gly Ser Asn Tyr Aép Tyr Phe Asp Tyr
1 5 1

<210> 27

<211> 14

<21Z> PRT

<213> ARTIFICIAL

<223> CDRH3 VARIANT #1 (TABLE i)
<400 27

Tvr

he Ser His pPhe Sar Gly Met Asn Tyr Ash Tyr Phe Asp Ty

16

<210> 28

<211> 14

<212» PRT

<213> ARTIFICIAL

<220>
<223> CDRH3 VARIANT #2 (TABLE 1D

<400> 28
Page &



<211> 32 <212> PRT <213> ARTIFICIAL <220> <223> FRL3 VARIANT
1 <400> 41 Gly lle Pro 5er Arg Phe 5er Giy Ser Gly Ser Gly Thr Glu Phe
Thr 151015 Leu Thr lle 5er 5er Leu GIn 5er Glu Asp Phe Ala Val Tyr
Tyr Cys 20 25 30 <210> 42 <211> 32 <212> PRT <213> ARTIFICIAL
<220> <223> FRL3 VARIANT 13 <400> 42 Gly lle Pro Ala Arg Phe Ser
Gly Ser Gly Ser Gly Thr Glu Phe Thr 1510 15 Leu Thr lle 5er 5er Lou
GIn 5er Glu Asp Phe Ala Asp Tyr Tyr Cys 20 25 30 <210> 43 <211> 32
<212> PRT <213>, ARTIFICIAL <220> <223> FRL3 VARIANT 18

<400> 43 Gly lle Pro Ser Arg Phe Ser Gly ﬁer Gly 5er Gly Thr Glu Phe

Phedfy 18 £6°15°L U TR Té BerSeiel’ GIn

&et® I'LP’,'&sp Phe Ala Asp Tyr

Tyr Cys 20 25 30 <210> 44 <211> 10 <212> PRT <213> ARTIFICIAL

<210> 29

<211> 14

<212> PRT

<213> ARTIFICIAL

<220>

<223> CDRM3 VARIANT #3

<400> 29
Phe Ser His phe Thr
1 5

<210 30

<Z21l> 23

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRLL VARIANT

<400= 30
Glu Ile val Met Thr
1 . 5

Glu Arg Ala Thr teu
20

<210> 31

<21ll> 23

<Z212> PRT

<213% ARTIFICIAL

<220
<223> FRLL VARTIANT

<400> 31-

Asp Ile Leu Met Thr

1 5

Glu Arg Ala Thr Leu
20

<210» 32

<211 23

<Z12> PRT

<213> ARTIFICIAL

<220
«<223» FRLL VARIANT

<400> 32

Asp rle vai Leu Thr
1 5

Gly

136

Gin

sSer

=

Gin

ser

Gin

(TABLE 1)

Ser Asn Tyr Asp Tyr phe Asp Tyr
10

ser Pro Ala Thr teu sSer val Ser Pro Gly
10 15

Cys

ser pro Ala Thr Leu Ser val Ser Ego Gly

k5 “

cys

ser pPro Ala Thr teu Ser val ser Pro Gly
10 15

Page 9



<220> <223> FRL4 VARIANT <400> 44 Phe Gly Gly Gly Thr Lys Val Glu
lleLys 1510 Page 12 <210> 45 <211> 30 <212> PRT <213>
ARTIFICIAL <220> <223> FRH1 VARIANT 136 <400> 45 Gin Val Gin
Leu Val Gin 5er Gly Ala Glu Val Met Lys Pro Gly 5er 15 10 15 5er val
Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser 20 25 30 <210> 46
<211> 30 <212> PRT <213> ARTIFICIAL <220> <223> FRH1
VARIANT 2 <400> 46 Gin Val Gin Lou Val Gin 5er Gly Ala Glu Val Lys
Lys Pro Gly 5er 15 10 15 5er Val Lys Val 5er Cys Lys Ala 5er Gly Tyr

ciuTAwgRhe Ser 26:2%8Qys210> 47 <211> 14 <212> PRT <213>
ARTIFICFAL <220> <223> FRH2 VARIANT 136 <430> 47 Trp Val Arg
Gin Ala Pro Gly His Gly Leu Glu Trp Met Gly

<21C> 33 :

<211> 23

<212> PRT
<213> ARTIFICIAL

<220>
<223> FRL1 VARIANT 4

<400> 33

Asp Ile ted Leu Thr Gin ser Pro Ala Thr teu Ser val ser Pra Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys

20

<210> 34

<211> 23

<Z12» PRT

<213> ARTIFICIAL

<220>
<223> FRLL VARIANT 13

<400> 34
Glu rle val Leu Thr G1n ser Pro ala Thr Leu Ser val Ser ;go Gly
1 5 :

Giy Arg Ala Thr Leu Ser Cys
20

<210> 35

<21l1> 23

<212> PRT

<213> ARTIFICIAL

<220
<223> FRL1 VARIANT 18

<400> 35
&lu Tle teu teu Thr GIn Ser pro Ala Thr teu Ser val Ser Pro Gly
1 5 10 15

Glu Arg Ale ggr Leu Ser Cys

<210> 36

<211> 23

<212> PRT

<213» ARTIFICIAL

<Z220>
<Z23> FRLL VARIANT 25

<400> 36

asp rle val met Thr Gin Ser Pro Ala Thr Leu Ser val Ser Pro Gly
pPage 10



1510 <210>48<211> 14 <212> PRT <213> ARTIFICIAL <220>
<223> FRH2 VARIANT 2 <400> 48 Trp Val Arg GIn Ala Pro Gly Gin Gly
Leu Glu Trp Met Gly 1510 <210> 49 <211> 14 <212> PRT <213>
ARTIFICIAL Page 13 <220> <223> FRH2 VARIANT 8 <400> 49 Trp Val
Arg Gin Ala Pro Gly GIn Gly Leu GIU Trp Val Gly 1510 <210> 50 <211>
14 <212> PRT <213> ARTIFICIAL <220> <223> FRH2 VARIANT 21
<400> 50 Trp Val Arg GIn Ala Pro Gly His Gly Leu Glu Trp Val Gly 15 10

<210> 51 <211> 32 <212> PRT <213> ARTIFICIAL <220> <223> FRH3
1 VARIANT 136 <400> 51 10 15

Glu Arg Ala Thr Leu Ser Cys
20

<210 37

<21l> 23

<212> PRT

<213> ARTIFICIAL

<220
<223> FRLL VARIANT_Z?

<400> 37

Glu Ile teu Met Thr &ln Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 15

glu Arg Ala Thr Leu Ser Cys
20

<21{> 38

<zZ1ll> 13

212> PRT

<213»> ARTIFICIAL

<220>
<223> FRLZ VARIANT 136

<400> 38

Trn Tyr Gin GIn Lys Pro Gly Gln Ala Pgo Arg Leu Leu Ile
1 5 1

<210> 3%

<211>= 15

<Z212> PRT

<213> ARTIFICIAL

220>
<7223> FRLZ VARIANT 1

<400> 39

Trp Tyr Gln 61n Lys Pro Gly Gln Ala ;50 Arg Leu Leu Ile Lys
1 5

<Z10> 40

<211> 32

<212> PRT

<213> ARTIFICIAL

<220
<223> FRLI VARIANT 136

<400> 40

Gly ITe Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr
1 5 16 15

ieu Thr Tle ser Ser teau GIn Ser Glu Asp Phe ATa val Tyr Tyr Cys
20 25 30

page 1l



Arg Val Thr Phe Thr Ala ASP Thr 5er Thr Ser Thr Ala Tyr Met GIU 15 10
15 Leu 5er 5er Leu Arg Ser GIU ASP Thr Ala Val Tyr Tyr Cys Ala Arg 20
2530 <210>52 <211> 32 <212> PRT <213> ARTIFICIAL <220>
<223> FRH3 VARIANT 1 <400> 52 Arg Ala Thr Phe Thr Ala Asp Thr Ser
Thr 5er Thr Ala Tyr Met Glu 15 10 15 Leu Ser Ser Leu Arg Ser Glu Asp
Thr Ala Val Tyr Tyr Cys Ala Arg 20 25 30 <210> 53 <211> 32 <212>
PRT <213> ARTIFICIAL <220> <223> FRH3 VARIANT 43 <400> 53
Page 14 Arg Val Thr lle Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
151015 Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala
<0 20 25 30 <210> 54 <211> 32 <212> PRT <213> ARTIFICIAL <220>
<2122232 FRH3 VARIANT 103 <400> 54 Arg Ala Thr lle Thr Ala Asp Thr Ser

<Hhr By ThrAla Tyr Met Glu 15 10 15

<2 2{>
<223> FRL3 WARIANT 1

<400> 41

Gly Ile Pro ser Arg phe Ser Gly Ser Gly ser Gly Thr Glu Phe Thr
1 5 10 15

Leu TAr Ile Ser Ser Lew Gln Ser S}u asp phe Ala val "?%r Tyr Cys
20

<Z210> 42

<21l> 32

<212> PRT

C <213> ARTIFICIAL

<220>
<223 FRL3 VARIANT 13

<4Q0> 42

Gly Ile pro Ala Arg Phe Ser Gly Ser Ggy ser Gly Thr Glu ?he Thr
1 5 1 15

Leu Thr Ile Ser Ser Leéu Gin Ser ggu Asp Phe Ala Asp ggr TYr Cys
20 0 -

<210> 43

<211> 32

<212> PRT

<213>. ARTIFICIAL

<220 .
<223 FRL3 VARIANT 18

<400» 453

Gly Ile pro ser Arg Phe ser Gly Ser Gly Ser Gly Thr Glu Phe Thr
1 5 10 15

Ley Thr ITe Sar ser Leu &In Ser ¢lu Asp Phe Ala Asp ggr Tyr Cys
20 25

<Z210> 44

<211> 10

<212» PRT

<Z213» ARTIFICIAL

<220
<223> FRL4 VARIANT

<400> 44

phe Gly Gly Gly Thr Lys val Giu ITe Lys
1 5 10
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Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 20 25
30 <210>55<211> 11 <212> PRT <213> ARTIFICIAL <220> <223>
FRH4 VARIANT 136 <400> 55 Trp Gly GIn Gly Thr Leu Val Thr Val Ser
Ser 1510 <210>56 <211> 19 <212> PRT <213> Bacteriophage
M13mpl8 <220> <221> misc_feature <223> Gene lll signal sequence
<400> 56 Met Glu Trp Ser Gly Val Phe Met Phe Leu Leu ser Val Thr Ala
Gly 151015 Val His Ser <210>57 <211> 107 <212> PRT <213>
ARTIFICIAL <220> <223> LIGHT CHAIN VARIABLE REGION OF
CLONE 136 Page 15 <400> 57 Glu lle Val Met Thr Gln Ser Pro Ala Thr
<23vu&er val Ser Pro Gly 1510 15 Glu Arg Ala Thr Leu Ser Cys Arg Ala

<213er &in Ser lle Gly Thr Asn 20 25 30 lle His Trp Tyr Gln Gin Lys Pro Gly
<2180 Nfa*PTotArg Leu Leu lle 35 40 45

<220>
<223> FRH1 VARIANT 136

<400> 45

Gin val GIn Leu val Gin Ser Gly Ala GTu val Met Lys Pro Gly Ser
1 5 i0 15

ser val Lys val Ser Cys Lys Ala Sar Giy Tyr Thr Phe ser
20 25 30

<210> 46

<21i> 30

<212> PRT

<Z13> ARTIFICIAL

<220
<223> FRHL VARIANT 2

<400> 46

GIn vai Gin Leu val GIn Ser Gy Ala GTu Va1l Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr phe Ser
20 25 30

<210> 47

<Z21l> 14

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRHZ VARIANT 136

<400> 47

Trp val Arg Gln Ala Pro Gly His Gly ESU Glu Trp Met Gly
1 5

<210> 48

<211> 14

<212> PRT

<Z213> ARTIFICIAL

<220
<Z223> FRHZ VARIANT

<400> 48

it

{rp val arg G¢'n §1a Pro Giy Gin Gly igu Glu Trp Met Gly

<210> 49
<Z211> 14
<212> PRT
<213»  ARTIFICIAL
Page 13



Tyr Tyr Ala ser Glu Ser lle Ser Gly lle Pro Ala Arg Phe Ser Gly 50 55 60
. Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle ser ser LeU GIn ser 65 70 75
80 Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn Ser Asp ser Trp Pro Thr 85
90 95 Thr Phe Gly Giy Gly Thr Lys Val Glu lle Lys 100 105 <210> 58
<211>106 <212> PRT <213> ARTIFICIAL <220> <223> LIGHT CHAIN
CONSTANT REGION OF CLONE 136 <400> 58 Thr Val Ala Ala Pro Ser
Val Phe lle Phe Pro Pro Ser Asp Glu GIn 15 10 15 Lein Lys ser Gly Thr
Ala ser Val val Cys Leu Leu Asn Asn Phe Tyr 20 25 30 Pro Arg Glu Ala
LyS Val GIn Trp Lys Val Asp Asn Ala Leu GIn Ser 35 40 45 Gly Asn Ser
<2285n Gly Ser.\al Thr Glu Gin Asp Ser Lys Asp Ser Thr 50 55 60 Tyr Ser
Leu Ser Ser Thr Leu Thr LeU Ser Lys Ala Asp Tyr Glu Lys 65 70 75 60 .
<40fxg ﬁ?/s Val Tyr Ala Cys Glu Val Thr His GIn Gly Lou Ser Ser Pro 85 90 95
TroVal TinoLys: Seke Pire Abh ArgBly G @ysTre0vad% 210> 59 Page 16
<211> 123 <212> PRT <213> ARTIFICIAL <220> <223> HEAVY
<216:>H,§I(!\| VARIABLE REGION OF CLONE 136 ‘

<21l> 14
<212> PRT
<213> ARTIFICIAL

<220>
<223> - FRH2 VARIANT 21

<400> 50
Trp val Arg GIn @?a Pro Gly His Gly isu Glu Trp vai Gly
1

<Z2i0> 31

<211 32

<Z1Z2> PRT

<213> ARTIFICIAL

<220
<223> FRHM3 VARIANT 136

<400 51

arg val Thr Phe Thr Ata Asp Thr ser Thr sSer Thr Ala Tyr Met Giu
1 5 10 15

Leu Ser Ser Leu Arg Ser Glu Asp g%r Ala val Tyr Tyr ggs sla Arg
20

<210> 52

<211> 32

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRH3 VARIAKT 1

<400> 52

arg Ala Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
1 5 10 15

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ata val Tyr Tyr gys Ala Arg
20 23 d

<210> 53

<211> 32

<212> PRT

<213> ARTIFICIAL

<220
<223> FRH3 VARIANT 43

<430> 53
Page 14



<400> 59 GIn Val GIn LeU val Gin Ser Gly Ala Glu Val Met Lys Pro Gly
Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser
Met Tyr 20 25 30 Trp Leu GIU Trp Val Arg GIn Ala Pro Gly His Gly Leu
GIU Trp Met 35 40 45 Gly Glu lle Ser Pro Gly Thr Phe Thr Thr Asn Tyr
Asn GiU Lys Phe 50 55 60 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Ser
Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Glu
Asp Thr Ala Val Tyr Tyr 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 GIn Gly Thr Leu
Val Thr Val Ser Ser 115120 <210> 60 <211> 330 <212> PRT <213>

ArIARTIFICIAE £92032 29239 TBRSYTART REGIONOF SUMAN 19G1
<400> 60 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 5er Ser

Leul¥s 15 10,15 565 Thi 568 Sby Cly Thi Ay Ak er Gl Cys deu Val Lys
Asp Tyr 20 25 30 Phe Pro GR} Pro Val Thr Val 5e#lTrp Asn 5er Gly Ala
Leu Thr 5er 35 40 45 Gly Val His Thr Phe Pro Ala Val Leu Gin 5er 5er

:%%_ y b#u Tyr 5er 50 55 60 Leu 5er Ser val Val Thr Val Pro 5er 5er 5er Leu

<218ly GIn Thr 65 70 75 80 Page 17 Tyr lle Cys Asn Val Asn His Lys Pro

<21&er MSATFRMLys Val Asp Lys

<220>

<223> FRH3 VARIANT 103

<400> 54

arg Ala Thr-Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
i 5 10 15

Leu Ser ser iLay Arg ser Glu Asp Thr Ala val Tyr Tyr %gs Ala Arg
20 25

<210> 535

<211> 11

<212> PRT

<213» ARTIFICIAL

<220>
<Z23> FRH4 VARIANT 136

<400> 55

Trp &1y Gin Gly Thr Leu val Thr val Ser Ser
1 5

210> 56

<211> 19

<212% PRT

<213> Bacteriophage M13mpl§

<220>

<221> misc_feature

<22%> Gene III signal Sequence
<400> 56

Met ¢Tu Trp Ser Gly val Phe Met Phe Leu Leu Ser val Thr Ala Gly
1 | 5 10 15
val His Ser

<210 57

<21i> 107

<212> PRT

<213> ARTIFICIAL

<220>
<223% LIGHT CHAIN VARIABLE REGION OF CLONE 136
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85 90 95 Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro
Cys 100 105 110 Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
Phe Pro Pro 115 120 125 Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr
Pro Glu Val Thr Cys 130 135 140 Val Val Val Asp Val Ser His Glu Asp
Pro Glu Val Lys Phe Asn Trp 145 150 155 160 Tyr Val Asp Gly Val Glu
Val His Asn Ala Lys Thr Lys Pro Arg Glu 165 170 175 Glu GIn Tyr Asn
Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 180 185 190 His GIn
Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 195 200 205
<40bys #xla Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly 210 215
w22 GinRro-Ag GluRroGinYaklyr o deuB10sBFopeerAvg ASP Glu
1 225230235240 Leu Thr Lys As# Gin Val Ser Leu TR Cys LeU Val Lys
Gly Phe Tyr 245 250 255 Pro Ser Asp lle Ala val Glu Trp Glu Ser Asn Gly
c1uGIrePra Gl Ash 280°265 276 ASTET i LyEeTH THY Pre"PrésVal Leu Asp
Ser Asp @y Ser Phe Phe 275280 285 Leu Tyr Ser Lys Leu Thr Val Asp
Lys Ser Arg Trp Gin Gln Gl n 290 295300, Val Ph ys Ser Val
zie éf’ls-jép GVEAGIE‘_L%QG Fis Eﬁmﬁ'}é %?‘r 1"%1% %}Sﬁ\é o gsggggﬂgin Lys Ser
Lou Ser Lou Ser Pro Gly Lys 325 330 <210> 61 <211> 107 <212> PRT
TyHDE%]eAIB Séﬁl@ﬁmﬁé%ﬂTE?éZB&t Gly 17e Pro éga Arg Phe ser Gly

sar &ly Ser Gly Thr ¢lu Phe Thr Leu Thr TTe Ser Ser Leu Gln Ser
65 7 75 80

glu asp phe Ala val Tyr Tyr Cys GIn ggn ser Asp Ser Trp ggo Thr
85

Thr phe Gly Gly Gly Thr Lys val Glu I'le Lys
100 105

<210> 58

<211> 106

<212» PRT

<213> ARTIFICIAL

<220> .
<223> LIGHT CHAIN CONSTANT REGION OF CLONE 136

<400> 58

Thr val ala ala pPro ser vel Phe Ile Phe Pro Pro Ser Asp Glu Gin
1 5 10 15 :

Leu Lys Sar Gly Thr Ala Ser val val Cys Leu Leu Asn %gn Phe Tyr
20 25

Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn éga Lteu GIn ser
33 40 5

Gy Asn Ser Gln GTu Ser val Thr Glu Gl Asp ggr Lys Asp Ser Thr
50 55

Tyr Ser Leu Ser Sep Thr Lew Thr Leu Ser

ys Ala Asp Tyr Giu Lys
65 70 5 BO

57

His iys val Tyr Ala Cys Glu val Thr gés GIn Gly Ley Ser ggr Pro
85 o

val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 359
rPage 16



<220> <223> LIGHT CHAIN VARIABLE REGION OF CLONE CL-2C
<400> 61 Glu lle Val Met Thr GIn Ser Pro Ala Thr Leu Bar Val 5er Pro Gly
151015 Glu Arg Ala Thr Leu 5er Cys Arg Ala Ser GIn Ser lle Gly Thr
Asn 20 25 30 lle His Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu
Leu lle 3540 45 Tyr Tyr Ala 5er Glu Ser lle 5er Gly lle Pro Ala Arg Phe
Ser Gly 5055 60 5er Gly 5er G1y Thr Glu Phe Thr Leu Thr lle Ser 5er
Leu GIn 5er 65 70 75 80 Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn 5er
Trp Ser Trp Pro Thr 85 90 95 Thr Phe Gly Gly Gly Thr Lys Val GIU lle Lys
<1200 185 <210> 62 <211> 123 <212> PRT <213> ARTIFICIAL <220>
:g%gz:igf é&(ﬁ( CHAIN VARIABLE REGION OF CLONE CL-2C <400> 62
In Val GIn Lou Val GIn 5er Gly Ala Glu Val Met Lys Pro Gly Ser 15 10
5385 SerVallys VLRl Cysdive AASIGlETYr Thr Phe Ser Trp Tyr 20
25. 30 Trp Leu Glu Trp val Arg Gin Ala Pro Gly His Gly Leu Glu Trp met
<4088 48745 Gly Glu lle Asp Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys
TPHe 555602 LyS ARBEAIG ValT TPW@’FI'W'CAMSA%GT@E)SéFrrhr Ser Thr
Ala Tyr 65 70 75 80 Met Glu Leu ger. Bar Leu Arg 5er Glu Asp Thr Ala

Sepjeggr¥§;r§é{:¥é¥8 y?(légSATa ggr Gly Tvr Thr pPhe ggr Met Tyr

Trp Leu Glu Trp val Arg Gln Aéa Pro Gly His Gly 2§u Glu Trp Met
35 4

Gly Glu Ile Ser Pro Gly 'é'l;r phe Thr Thr Asn é‘gr Ash Gy Lys Phe
50

Lys Ata Arg val Thr phe Thr Ala asp Thr Ser thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 80 a5

.ATa Arg Phe sar His phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 105 110

frp Ggly GIn Gly Thr Leu val Thr val ser Ser
113 120

<210> 60

<211> 330

<21i2> PRT

<213> ARTIFICIAL

<220>
<Z223> CONSTANT REGION OF HUMAN IgGl

<400> 60

Ala ser Thr Lys Gly Pro Ser val Pha pPro Leu Ala Pro Ser Ser Lys
1 5 10 15

ser Thr ser G?y Gly Thr Ala Ala Leu Gly Cys Leu val %gs Asp Tyr
20 25

Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 ’ 45

Gly val His Thr Phe Pro Ala val Leu Gin Ser Ser ¢ly Lau Tyr Sser
50 55 60

Leu Ser Sep val val Thr val Pro Ser Ser Ser Leu ¢ly Thr Gin Thr
65 70 75 80
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Page 19 Ala Arg Phe Bar His Phe 5er Gly Bar Asn Tyr Asp Tyr Phe Asp
Tyr 100 105 110 Trp Gly Gin Gly Thr Lau Val Thr Val 5er 5er 115 120
<210> 63 <211> 107 <212> PRT <213> ARTIFICIAL <220> <223>
LIGHT CHAIN VARIABLE REGION OF CLONE CL-51 <400> 63 Glu lle
Val Net Thr Gin 5er Pro Ala Thr Leu Ser Val Ser Pro Gly 151015 Glu
~Arg Ala Thr Leu 5er Cys Arg Ala 5er Gin 5er lle Gly Thr Asn 20 25 30 lle
His Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle 35 40 45 Tyr
Tyr Ala 5er Glu 5er lle 5er Gly lle Pro Ala Arg Phe 5er Gly 50 55 60 5er
Gly 5er Gly Thr Glu Phe Thr Leu Thr lle 5er 5er Lou Gin 5er 65 70 75 80
1yrGHEASR Rhe Ala Nal Ty Tyr Gys Gin,Gin-Ber TepRar Agp Bro Thr 85 90
_ 95 Thr Phe @iy Gly Gly Thr Lys ¥&al Glu lle Lys 100 185 <210> 64 <211>
123 <212> PRT <213> ARTIFICIAL <220> <223> HEAVY CHAIN
LyS\ﬁARIﬂLPEBR!EG@N OF @EO%?@L-@]? Bzroofﬂf%?(giﬁ‘"\?aﬁein Leu Val
Gin Ser d’?y Ala Glu Val Met Lys Pro Gly Ser 15 6 15 5er Val Lys Val
pro Bl PFR of A48 TL @ Tofl T PP o8f M THE one ro pro

115

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

val val val asp val ser His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160

Tyr val Asp Gly val Glu val Wis Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gin Tyr Asn Ser Thr Tyr Arg val val ser val teu Thr val Leu
180 185 120

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
185 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr ITe ser Lys Ala Lys Gly
210 215 220

Gln Pro arg Glu Pro Gin val Tyr Thr Leu Pro Pro Sar Arg Asp Glu
225 230 z235 : 240

Ley Thr Lys asn Gln val Ser.Leu Thr Cys teu val Lys Gly Phe Tyr
245 230 255

pro ser Asp Ile ala val GTu Trp ¢lu ser Asn Gly Gin Fro Glu Asn
266 265 270

Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp &ln Gin Gly Asn
280 295 300

val phe Ser Cys Ser val Met His Glu ala Leu His Asn His Tyr Thr
305 310 . 315 320

Glr Lys Ser Leuy Ser Leu Sar Pro Gly éys

<210> 61
<211> 107
<212> PRT

Page 18



20 25 30 Trp Leu Glu Trp Val Arg Gin Ala Pro Gly His Gly Leu GiU Trp
met 35 40 45 Gly Glu lle Asp Pro Gly Thr Phe Glu Thr Asn Tyr Asn Glu
Lys Phe Page 20 50 55 60 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Ser
Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Glu
Asp Thr Ala Val Tyr Tyr 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 Gin Gly Thr Leu
Val Thr Val 5er Ser i15 120 <210> 65 <211> 107 <212> PRT <213>
ARTIFICIAL <220> <223> LIGHT CHAIN VARIABLE REGION OF
<21G ONEICL:8A <400> 65 Glu lle Val Met Thr GIn 5er Pro Ala Thr Leu Ser
«<Mal 5er Pro Gly 151015 Glu Arg Ala Thr Leu 5er Cys Arg Ala 5er GIn
<2Ger leGlyTRENASR 2 Z6:3010e PHsCTOFETYR G GIn Lys P.ro Gly GIn Ala
<4d3L0 Arg Leu Leu lle 35 40 45 Tyr Tyr Ala 5er GluSer lle 5er Gly lle Pro
Phe 5 er, GL 50 55 6 5er GI 5er Gly Thr.Gly Phe.Thr Leu Thr
GN‘UII ITé}gevgéar Loy Gln ar 65 P Sﬁlz;t\dalﬁllyr Tyr Cys
GIn GIn 5er Trp Bar Trp Pro Thr 85 90 95 Thr Phe Gly Gly Gly Thr Lys
G]NM§MﬂlgghySemO§bﬂ@55 4&2@0%5'15663@ Gin ser Ile g'(l)y Thr Asn

Iie His Trp Tyr GIn Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Tyr Ala Ser Giu Ser %ée ser Gly Ile Pro éga Arg Phe ser Gly
50

ser Gly Ser Gy Thr Glu phe Thr Leu Thr Ile Ser Ser Leu Gln ser
&5 70 75 80

Glu Asp phe Alz val Tyr Tyr Cys GIn Gln Ser Trp Ser Trp Pro Thr
: &5 90 a5

Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210 62

<21l> 123

<212> PRT

<213> ARTIFICIAL

<220
<223> HEAVY CHAIN VARIABLE REGION OF CLONE CL-2C

<400> 62

Gin val @in Leu val GIn Ser Gly Ala Glu val Met Lys Pro Gly Ser
1 5 10 15

ser val Lvs val Ser Cys Lys Ala Ser Gly Tyr Thr phe ser Trp Tyr
20 25, 30

Trp Leu Glu Trp val Arg Gin Ala Pro Gly His Gly Leu Glu Trp Met
35 40 45

Gly Glu Ile Asp Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys ala Arg val Thr Phe Thr ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 , 80

Met GlU Leu Sar Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

rFage 19



<211> 123 <212> PRT <213> ARTIFICIAL <220> <223> HEAVY CHAIN
VARIABLE REGION OF CLONE CL-5A <400> 66 GIn Val Gin Leu Val
GIn 5er Gly Ala Glu Val Met Lys Pro Gly 5er 1510 15 Page 21 Ser Val
Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Trp Tyr 20 25 30 Trp
LeU Glu Trp val Arg GIn Ala Pro Gly His Gly Leu Glu Trp met 35 40 45
Gly Glu lle Glu Pro Gly Thr Glu Thr Thr Asn Tyr Asn Glu Lys Phe 50 55 60
Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 65 70
75 80 Met Glu Lou Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
212859095 s&laAspRheeBeriiHisdPherSaly GsBeTyAs T ysASp Tyr Phe Asp
Tyr 100 15 110 Trp Gly Ginlefly Thr Leu Val Thr %8I Ser 5er 115 120
<210> 67 <211> 107 <fl > PRT <213> ARTIFICIAL <220> <223>
T FSHE EEXINVARTABL E BEGIOR OF CLONE CL-2B <400> 67 Glu lle
Val Met Thr GIn Ser Pro Ala Thr Lou 5er Val 5er Pro Gly 151015 Glu
<21A4g Ada Thr Leu 5er Cys Arg Ala 5er GIn Ser lle Gly Thr Asn 20 25 30 lle
<22Efis EfA Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu lle 35 40 45
<213> ARTIFICIAL

<220>
<223> LIGHT CHAIN VARIABLE REGION OF CLONE CL~5T

<400> 63

clu Ile val wet Thr &In Ser Pro Ala Thr Leu Ser val Ser Pro Gly
A 5 10 15

Glu Aarg Ala Thr Leu Ser Cys Arg %Ea ser Gin ser Irle ggy Thr Asn
20

e His Trp Tyr Gin Gln Lys Pro Giy G1m Ala Pro Arg Leu Leu Ile
35 40 45 '

Tyr Tyr Ala Ser Glu ser ?}]38 ser Gly Ile Pro Ala Arg Phe Ser Gly
50 &0

Ser Gly ser é?y Thr Glu phe Thr Leu Thr Ile Ser Ser Leu Gin Ser
65 70 75 . B0

Glu Asp Phe ala val Tyr Tyr Cys Gln (gz'én ser Trp Ser Trp ggo Thr
85

Thr pPhe Gly Gly Gly Thr Lys val Gly Ile Lys
160 1.05

<210> 64

<Z1i> 123

<212> PRT

<213» ARTIFICIAL

<220
<223 HEAVY CHAIN VARIABLE REGION OF CLONE CL-5I

<400> 64

aln val &1n Ley val Gln ser Gly Ala Glu val Met Lys Pro Gly Ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala ger‘ Gly Tyr Thr phe ggr Met Tyr
20 5

Trp Leu ggu Trp val Arg G'in_fiia Pro Gly His Gly Lgu Gly “Trp Met
0 4

Gly GTu Tle Asp Pro Gly Thr Phe Glu Thr Asn Tyr Asn Glu Lys Phe
Page 20



Tyr Tyr Ala 5er Glu 5er lle 5er Gly lle Pro Ala Arg Phe Ser Gly 50 55 60 -
5er Gly 5er Gly Thr Glu Phe Thr Leu Thr lle 5er 5er Leu GIn 5er 65 70 75
80 Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn Ser Trp 5er Trp Pro Thr 85
90 95 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100 105 <210> 68
Page 22 <211> 123 <212> PRT <213> ARTIFICIAL <220> <223>
HEAVY CHAIN VARIABLE REGION OF CLONE CL-2B <400> 68 GIn
Val GIn Leu Val GIn Ser Gly Ala Glu Val Met Lys Pro Gly Bar 15 10 15
Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Tyr Tyr 20 25 30
Tsp Leu Glu Trp Val Arg Gin Ala Pro Gly Hi8 Gly Leu Glu Trp met 35 40
45 Gly Glu lle Asp Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe 50
Lys5hi 60«ray&xAlahArgﬂ‘daThThﬁTPh@SFﬂTWAIgg\sWTIﬁESéTfTI'Hﬂ SerThr Ala Tyr
65 6570 75 80 Met Glu Leu Ser Ser Leu rg Ser Glu Asp Thr Ala Val Tyr
_Tyr Cys 8590 95 Ala Arg_Phe Ser His Phe.S I yr Asp Tyr
He “P%{éi %Lf) SI‘%/I} %E(SOLTBSA ﬁ%elrrr? @Ié%ﬂs{ Elyg zl'ah?f(gj {?aelfarﬁ?{/il Ser ser
115120 <210> 69 <211> 107 <212> PRT <213> ARTIFICIAL
Ala Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 105 110

Trp Gly 6In Gly Thr Leu val Thr val Ser Ser
115 120

<210> 6%

<211s 107

<212> PRT

<213> ARTIFICIAL

<220
<223s  LIGHT CHAIN VARIABLE REGION OF CLONE CL-3A

<400> 65

Glu Ile val Met Thr GTn ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 - 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn
20 25 30

Tle His Trp Tyr GIn GIn Lys Pro Giy cln Ala Pro Arg Leu Leu Ile
35 490 45

Tyr Tyr ala ser Glu.ser Iie Ser Gly Ile Pro %8a Arg Phe Ser Gly
50 55

ser Gly Ser Gly Thr Glu Phe Thr teu Thr Ile Ser Ser Leu Gin Ser

65 70 75 80
clu Asp Phe Ala val Tyr Tyr Cys Gln Gln Ser Trp Ser Trp Pro Thr
85 S0 85
Thr phe &1y Gly Gly Thr Lys val Glu Ile Lys
100 105
<210> 66
<211> 123
<212> PRT
<213> ARTIFICIAL
<220>
«223% HEAVY CHAIN VARIABLE REGION OF CLONE CL-5A
<400> 66

Gin val GIn Leu val Gin ser Gly Ala Glu val Met Lys Pro Gly Ser
1 5 10 ' 15
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<220> <223> LIGHT CHAIN VARIABLE REGION OF CLONE
CL-1136-2C <400> 69 Glu lle Val Met Thr Gin Ser Pro Ala Thr Leu Ser
Val Ser Pro Gly 15 10 15 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn
Ser lle Gly Thr Asn 20 25 30 lle His Trp Tyr Gin GIn Lys Pro Gly GIn Ala
Pro Arg Leu Leu lle 35 40 45 Tyr Tyr Ala Ser Glu Ser lle ser Gly lle Pro
Ala Arg Phe Ser Gly 50 55 60 Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr
lle Ser Ser Leu GIn Ser 65 70 75 80 Page 23 Glu Asp Phe Ala val Tyr Tyr
Cys Gin Gin Ser Trp Ser Trp Pro Thr 85 90 95 Thr Phe Gly Gly Gly Thr
Lys Val Glu lle Lys 100 105 <210> 70 <211> 123 <212> PRT <213>
serARTIRICIAL 22035 £223z1HEAV YT CHAINNARIARLEREGION OF
CLONE @£-1136-2C <400> 73 Gin Val Gin Leu V& Gin Ser Gly Ala Glu
Val Lys Lys Pro Giy Ser 15 10 15 5er Val Lys Val Ser Cys Lys Ala Ser
TrPGIFTYITHIPPYE SEF FIE Ty 202530 s DeWss I8 T VarArg Gin Ala
Pro Gly Gin Gly LeU GIU Trp met 35 40 45 Gly Glu lle 5er Pro Gly Thr
s1yPAe The TR As0 Jyr Asp Glu Lys Bhe, 50 @@n%ﬁhg?ﬁgeva' Thr Phe
THY Ala Asp Thr 5er T# Ser Thr Ala Tyr 68070 75 80 Met Glu Leu Bar 5er

Leu Arg 5er Glu Asp Thr Ala Val Tyr Tyr Cys

Lgs ala Aarg val Thr phe Thr ala asp Thr §§r Thr ser Thr ala Tyr
6 g

Met Glu Leu Ser Ser teu Arg Ser Glu ggp Thr aAla val Tyr Tyr Cys
85 95

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

[13]

Trp Gly @1n 61y Thr Ley val Thr val ser ser
115 120

<210 &7

<211> 107

<21Z> PRT

<213> ARTIFICIAL

<220>
<2Z23> LIGHT CHAIN VARIABLE REGION OF CLONE CL-2B

<400> 67
Gilu Ile val wet Thr Gin Ser Pro Ala Thr Leu Ser val ser Pro Gly
1 5 10 15

Glu Arg Ale Thr Leu Ser Cys Arg ééa ser Glin Ser Ile g?y Thr Asn
20 0

Ile His Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
33 40 45

Tye Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ala Arg Phe Ser Gly
30 55 60

r Gly ser gty Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin Ser
70 75 80

i
D

Glu Asp Phe Ala gg? Tyr Tyr Cys Gin Gin Ser Trp ser Trp ;go Thr
80

Thr phe Gly Gly Gly Thr Lys val ¢lu ITe Lys
100 105

<210> 68
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85 90 95 Ala Arg Phe 5er His Phe 5er Gly 5er Asn Tyr Asp Tyr Phe Asp
Tyr 100 105 110 Trp Gly Gin Gly Thr Leu Val Thr Val 5er Ser 115 120
<210> 71 <211> 108 <212> PRT <213> Homo sapiens <400> 71 ASP
5er Asn Pro Arg Gly Val Ser Ala Tyr Leu Ser Arg Pro Ser Pro 15 10 15
Phe Asp Leu Phe lle Arg Lys 5er Pro Thr lle Thr cys Leu Val Val 20 25 30
Asp Leu Ala Pro 5er Lys Giy Thr Val Asn Leu Thr Trp 5er Arg Ala 35 40
45 Page 24 Ser Gly Lys Pro Val Asn His Ser Thr Arg Lys Glu Glu Lys Gin
Arg 50 55 60 Asn Gly Thr LeU Thr Val Thr Ser Thr Leu Pro Val Gly Thr
:%%Eaﬁ‘g A%j:) 65 70 75 SO Trp lle Glu Gly Glu Thr Tyr GIn Cys Arg Val Thr
<21El Iﬁmjﬂi&#@u 8590 95 Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr
.2op€r 100 105 <210> 72 <211> 12 <212> PRT <213> ARTIFICIAL <220>
<22822 3 RERTADEVRERIVE RERO M CHIIDAMAIN OF IGE <220> <221>

capiscgfeature <222> (7)..(7) <223> xaa can be any naturally occurring

amino acid <220>

Gln val 6in Leu val GIn ser Gly Ala Glu val Met Lys'Pro Gly Ser
1 - 5 10 15

ser val Lys Vg? Ser Cys Lys Ala ggr Gly Tyr Thr phe ggr‘Tyr Tyr
. 2

Trp Leu ggu Trp val Arg Gin Aéa Pro Gly His Gly ieu Giu Trp Met
_ 4 5

Gly Glu Ile asp Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys phe
50 55 60

Lys ala arg val Thr phe Thr Ala Asp Thr ser Thr Ser Thr Ala Tyr
€5 7 75 80

Met GTuU Leu ser ser Leu Arg Ser Glu Aép Thr ala val Tyr gyr Cys
85 2 5

2la arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 105 110

Trp Gy &In 61y Thr Leu val Thr val Ser ser
115 120

<210> 69

<211> 107

<Z212= PRT

<213> ARTIFICIAL

<220
<223> LIGHT CHAIN VARTABLE REGION OF CLONE CL-1136-2C

<400= 9

Glu T7e val met Thr &¢In ser pro Ala Thr Leu Ser val Ser Sgo Gly
1 5 10 1

Glu arg Ala Thr Leu Ser Cys Arg Ala Ser &In Ser Ile Gly Thr asn
20 25 30
Ite Mis Trp Tyr Glin GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Tyr Ala Ser Glu ser Ile Sar Gly Ile Pro Ala Arg Phe Ser Gly
50 53 60

ser Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin Ser
65 70 80
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<221> misc_feature <222> C9)..C10) <223> Xaa can be any naturally
occurring amino acid <220> <221> misc_feature <222> (12)..(12) <223>
Xaa can be any naturally occurring amino acid <400> 72 Asn Pro Arg Gly
Val Ser Xaa Tyr Xaa Xaa Arg Xaa 1510 <210> 73 <Z11> 12 <212>
PRT <213> ARTIFICIAL <220> <223> PEPTIDE DERIVED FROM CH3
DOMAIN OF IGE <400> 73 Asn Pro Arg Gly Val Ser Ala Tyr Leu Ser Arg
Pro 1510 <210> 74 <211>9 <212> PRT <213> ARTIFICIAL <220>
<223> PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE Page 25
<220> <221> misc_feature <222> (6).:(6) <223> Xaa can be any
c;matwa#beocmjmng‘ramm agid s3220n <22 Irpmise featere 222> (9) ..
(9) <223> Xaa’can be any naturally®ccurring amino acid <400> 74 Lou

Pro Ag’AIa Leu Xaa Arg Ser Xaa
Thr Phe Gly GI y Gly Thr Lys va] GTu ITe Lys

<210> 70

<211> 123

<212> PRT

<213> ARTIFICIAL

<220
<223> HEAVY CHAIN VARIABLE REGION OF CLONE CL-1136-2C

<400> 70

GIn val &1n Leu val Gin Ser Gly Ala Giu val Lys Lys Pro Gly ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser &ly Tyr Thr phe Ser Met Tyr
20 25 30

Trp Leu Glu Trp val Arg GIn Ala Pro Gly &In Gly Leu 6Tu Trp Met
35 40 45

Gly Glu Ile ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe
50 55 60 -

Lys Ala Arg val Thr phe Thr Ala Asp Thr Ser Thr Ser Thr ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu gsp‘Thr Ala val Tyr
85 G

w—

yr Cys
5

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

Trp Gly Gin Gly Thr Leu val Thr val ser ser
115 120

<210 71
o <211s 108
<212» PRT
<213> Homo sapiens

<4G0> 71
ASp Ser Ash Pro Arg Gly val Ser ala Tgr Leu Ser Arg Pro igr Pro
1 5 i

Phe asp Leu Phe Ile Arg Lys Ser Pro Thr Ile Thr Cys Leu val val
20 23 3

Asp Leu Ala Pro Ser Lys Gly Thr val Asn Leu Thr Trp Ser arg Ala
35 40 45
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15<210> 75 <211>9 <212> PRT <213> ARTIFICIAL <220> <223>
PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE <400> 75 Leu Pro Arg
Ala Leu Met Arg Ser Thr 15 <210>76 <211> 12 <212> PRT <213>
ARTIFICIAL <220> <223> PEPTIDE DERIVED FROM CH3 DOMAIN OF
IGE <400> 76 His Pro His Lou Pro Arg Ala Lou Met1g Ser Thr 15
<210> 77 ---<211> 12 <212> PRT <213> ARTIFICIAL <220> <223>
PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE <400> 77 Leu Pro Arg
Ala Leu Met Arg Ser Thr Thr Lys Thr 1510 Page 26

ser Gly Lys pro val Asn His Ser Thr Arg Lys Glu Glu LYS Gln Arg
50 55 60

Asn Gly Thr teu Thr val Thr ser Thr teu Pro val Gly Thr Arg Asp
65 7 75 80

Trp Tte Glu 61y Glu Thr Tyr GIn Cys Arg val Thr His Pro His Leu
85 50 o5

Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr ser
100 105 ‘

<210> 72

<211> 12

<23i2> PRT

<213> ARTIFICIAL

<220
<223 PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE

<220

«221> misc_feature

<222 (73.,.(73

<273~ Xaa can be any naturally occurring amino acid

<220>

<221> misc_Teature

<222>  (9)..010) i
<273> Xaa can be any naturally occurring amino acid

<220

«221> misc_feature

<222> (12)..(12) .
<223> Xaa can be any naturally occurring amino acid

<400> 72

Asn Pro Arg Gly val Ser Xaa Tyr Xaa Xaz Arg Xaa
1 5 10

<210> 73

<21l> 12

<212» PRT

«213> ARTIFICIAL

<220>

«<2273> PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE
<400> 73

asn Pro Arg Gly val Ser Ala Tyr Leu SSr Arg Pro
1 5 i

<210> 74
<211> 9
<Z212> PRT

<213> ARTIFLCIAL

<220>
<?73> PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE
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<220>
<221>
222>
<223>

«220>
<221>
<222>
«223>

<400
Leu P
1

<210>
<211>
<21Z>
<213>

<220
<223>

<400>

Lauy Pro Arg Ala Leu Met Arg Ser
i 5

<210>
<211>
<212>
«213>

<220>
€22 3>

<400>

1

<210>
<21l>
«212>
<213>

<220
<223

<400

Ley pPro Arg Ala Leu Met Arg Ser
L 5

‘misc_Feature

(6)..(6)

¥aa can be any naturally

misc_ feature

(9)..(%

¥aa can be any naturaily

74

ro Arg Ala Leu Xaa Arg Ser
: 5

75

9

PRT
ARTIFICIAL

PEPTIDE DERIVED FROM CH3

75

76

12

PRT
ARTIFICIAL

PEPTIDE DERIVED FROM CH3

7€

His Pro His Leu Pro Arg Ala teu
5

77

12

PRT
ARTIFICIAL

PEPTIDE DERIVED FROM CH3

77

occurring amino acid

occurring amino acid

»aa

DOMATIN OF IGE

Thr

POMATIN OF IGE

met Arg Ser Thr
10

DOMAIN OF IGE

Thr Thr Lys Thr

T
11
L
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