I dentification of Novel |IgE Epitopes CROSS RELATED APPLI CATI ONS [ 0001] The
present application clainms priority to PCT Application No. PCT/USO4/ 02892
and PCT/USO4102894 filed Feb. 2, 2004, all of which are incorporated by
reference herein. BACKGROUND OF THE | NVENTI ON 10002)Allergy is a
hypersensitive state i nduced by an exaggerated i nmune response to a foreign
agent, such as an allergen. Imediate (type |I) hypersensitivity,
characterized by allergic reactions i mediately follow ng contact with the
allergen, is nediated via B cells and is based on anti gen-anti body
reactions. Del ayed hypersensitivity is nediated via T cells and based on
mechani snms of cellular i nity. lpn recent. years, term"allergy" has
becone nmore and nore syn%{g'%{}ﬁm PSeNgH?&g%%EpﬁQpﬁﬁ

[ 0003] I nredi at e WMﬁE%‘E%%%‘F’M’Igﬁa@s“%S(pfgse based on t he production of

antibodi es of the_imunogl dbulinc S E anti bodi es) by B cells which
upon expd¥fitie to &n PaFPARgRITaEn danepioriatte FCTtArrirriphbdy~ SECBeyD2i§2pl asma
celI's. The |gE i ndeerymacbb@vidsra, 5 008k, £\eNhicReRURdt %R 1| he site of
t he all ergen’ S'entTr{ into t he body, i.e. at nucosal surfaces and/or at
| ocal |ynph nodes®1%5¢€alYy produced IgE will first sensitize local nast
cells, i.e. |gE @ACHERPEND BIFHENNVENTION r constant regi ons to Fee
receptor g,pn the surface,of i o | ) wspill-over” | gE
enters tﬁoegigi reul'at iggn any?i rﬁ%ﬁgﬁggt@%{ rxi@g}%@%gﬁg)hatgg%{%hqurﬁbgh? %;é?%nﬁ’eb%sophi S
and tissue-fixed HASII"CEENSSUERRD BYRNGEE" t e BHS (ynpievrerendibiind 1 gE i s |
subsequent |y contaetzedrastth aidigic adaomrihg emedibelyFIR W@ GoREQR S 8lLaisFRas | | nked

by, bnding of L, BLL8L990 AL, LIS, GE G L0 0581 il ate o case

nunber of anaphylactic he

Oors suc

| eukotrienes, et d?yp¢lﬁeﬁ5§iyitYH%mﬁéiE'@a§'e Tokllt reSeesstibs tranizasmattl céiuies

responsi bl e for tiheuehi Rirc@t ?éé?@?j@l—%@mt%@r@?|ha956&0’ﬂ£‘%%r§%ﬁ%more
cle

hyper sensitivity, nanel y_contraction of snwoth nus in the respiratory
tract or the intc¥TTHEC“THE ¥RY ABPYR S Ymal | bl ood vessels and the
i ncr ease(ons]t hei rimpedaeabpdridngittity inateaporad dapdasbe proat @R st arkibedis&esr eti on

of mucus resulti - i i i.nitis, opi c.excema and ast hma, and
the stinulation gfge 'r@%g_é'gon_ i %lggssq% Eg% %éjgg{{j{’}g% bry?;% %i” E%F%Onl GLXB%ﬁ%eg%a id pai n.
I'n addition, the gigger fionetigBriniecotndy essrtiae rlagmetseisheéhalsEdrigesd i s
intensified becausgiisoe® Bal Sk &cliBidBiane MRMREE NO8Lns OfinSuk tacssl 9E

first contact wwth the allergen

positive Bcellskgslg?E. Bceﬂ%ls%%fteér tg!e ! ]
by expressing | gESof THE IR PCRLF LR 0 00R] TRET e ~3PeY PREVHRR] ST ecept or s
for 19E, the hi ghirafénsiict poalewsptads, | FogRbnéndist bed lwovtheafcbhiirtt yedi®gept or

CooR | | FoeR 15 Bepom ALy Spsseed g Ll SUulce ol sl el o ant

basophils, but low | evels of I can al so . ' ' Langer han's
cell's, dendritic eefieszionfd RERs &yeepiorspiebehicicdaine brwasisiand fegEsedi at ed
al | ergen present gixedmastalisatdigriconhe FeeRHbasehLand Leposiresy @phuman

~eosinophils and pl | et Hasegawa, .S. et.. al., Henatopoiesis, 1999,
93:2543- 2551). Rodes "é"&“n% %0 %“\Q%Srf%f oL rLb 80T S CaITErS P BBl 1 5, or
neut rophi | s. The adxpeessibion thefcelicioREgronidiange rdrast s noebbrsof anabhgiecival

dendritic cells igdnetinallyarand peg@&;igg&iﬁé}'ALMO@&%%Vétar!hs%q%@eslagénfound
antigen presentatjon in allergic individuals (Kl ubal R "at al., J. Tnvest
Dermat ol . 1997, 1ORPSESYSIESES WS s reree[imeT 6Vl dFd BHDRIY™E 8BRS |

FceRI | (CD23) is dmhedtimypdrkeshivtyecansy @otpiosiongnddis eesdidemtd cal subunits
wi th head struct t ' ir -heli.cal .coiled alk fromthe
cel lular plasma %ﬁ?%ﬁég?‘%rg&kﬁé{f%ﬁegbé g‘[}g 3%,0 f .auf[’?%)r?ﬁr\{g?s,eglaﬁgéh,e

150: 2372-2382) . Up6rEshimieingerieatigeEo wetes RNE plasse ofcktiess thaisetre@D2E on B cel I s
invol ved in the regubadksiion, ef; is ¥bhesingis Odiohig BdeSRNOR asPmazinddts . J-
Allergy din. | et al., Eur. Reap. J.

nmunol_,. 1990 862333-%44h Bonﬁefgﬁ%,J. ) Ir
1996, 9: 63s- 66s) .> FCEHIi AEY® FaTig 0edn SFawyghing &utchap af par deA’Pi®sent at i on
(Sutton and Goul dhg 8881 uMNat agce;d BG-URD-1AR 8)ergdrngEinkotines bhaaafeelkhle BN
epithelial cells is responsible for specific and rapid allergen
presentation (Yang, P.P., J. Crri. Invest, 2000, 106:879-886). FceRII is
present on several cell types, including B-cells, eosinophils, platelets,
natural killer cells, T-cells, follicular dendritic cells, and Langer han's
cells. [0006] The structural entities on the IgE nolecule that interact with
FCERI and FceRI1 have al so been identified. Miutagenesis studies have
indicated that the CH3 domain nediates igE interaction with both FceRl
(Presta et al., J. Biol. Chem 1994, 269:26368-26373; Henry A J. et at.,
Bi ochem stry, 1997, 36:15568-15578) and FceRIl (Sutton and Goul d, Nature,
1993, 366: 421-428; Shi, J. el alL, Biochem stry, 1997, 36:2112-2122). The
bi nding sites for both high- and lowaffinity receptors are | ocated



.A-\

[ 0009] Anti bodi es suitable as anti-allergic agents should react with surface
| gE positive B cells which differentiate into | gE producing plasma cells,
so that they can be used to functionally elimnate those B cells. However,
antibodies to IgE in principle may al so i nduce nedi ator rel ease fromIgE
sensitized mast cells by crosslinking the Foe receptors, thus antagoni zing
the beneficial effect exerted on the serumIgE and sl gE+ B cell level. One
of the potentially dangerous problens with developing anti-I1gE therapies is
the possibility of |gE-crosslinking caused by the therapetic antibody
binding to IgE already bound to the high affinity receptor and triggering
hi st am ne rel easesisdgul ¢ Irmgnimpa"podbeiate &t msambhwsa@gﬁ B taacdtieons
[0010] Ther ef or e, ﬁmar@&dmm@@p&g&%'er;fngm%gggrg fis ogfgy must not be
IgE b ed mast cel

capabl e of reacting wt ouhd on sensitiz s and basophil s,
but shoul®®@¥ et ai i hﬁﬂ%@r%%aﬁﬁ Pirespriol fridebdhe 2ieh sTigkremroal ! aglign lavgE
|( .; ot ypehs pFCI fi g aamgyzﬂeegbé@s:cﬂav?:ol@memr@e@ﬁ ihMIe @xreghed BMB@'@@EE%:E?; ggg’[ g

i ot echnol ogy I en an
several U S. Pat ecﬁ%s andjﬁaSOpHiJg% B%gv }S‘n(flT:MIQIFSOFE)1 %“EE@ED nd &5 POBT 1 Pept i des used
to generate anti LE%”@@@Q?M@@@HM gl ﬁﬂﬁﬁ@mm@nwhdﬁ@hdmms@usEpot ential to

i nduce anaphyl actdes; a@é&téii%dh s@sen%e@r Rtdd@forRfFoafthis b ran-Lhadhesafuri ng
hi stam ne rel ease 1n the:

active vaccination may. be ¢ of triggerin
sane way passi vel® ?ﬂ”ﬁi%?@t@#%ﬁtszﬁ?ﬁew& afht ?'b%@ﬁé@m’ﬁm fl e derbodi es
gener at ed duri ng 26BtuAcZAts rehfobndich heslridE: bbBinelist Dedliber Reghopafsf iMmEty | gE

receptor or by OtE Fsﬁc@%@é}?ﬁ Oﬁ{ggg%%%lgg%ndggﬁra‘?dérﬁ Caﬁ%ﬁggmncforﬁf her

af finity non-anaphylactic anti specil ut do

‘not bind I gE al r éadyoBaiHY Fﬁ’l@ortaﬂ%fowis@howdfanﬁwypra@@@ﬁ%m a”%fgic\vvéii\fﬁduas

peptides for act I(Ml@de P{TYU{H!Z&UM@& bhataiglasaotiob piusesanaphyl acti c

e R e e
cells or basophi I®ptsdﬁhe@@m§|@emmﬁ@ste_piun‘@wsendagfmrm atlorgne-iedical seddtsikgner at e

specific pepti de%a‘n% @-@ihi‘ayﬁaénﬁmﬂé}h&%é rszsoAgaea%;aﬁ%%wbPﬂbeS to IgE
that only bind tot 4%?&?({%%0 bi nds e receptor, ensuring

that the antibodi'é% £) (HH%@I” iI’?I-'(ml @E FReR b aBRPCIBBEMEN £621 AeBreisept or and
t hus are non- anaphyhachitce reqSbiVRARYNOEsT HEgE NVENF] ONt é/OOlBub}de@npr esent

I h [ f
| gE These pept ?Zfﬂwfgﬁ?ﬁéé@éf%??é S R By T At My AR b o5t hat

speci fical |y bi ndcfgEisiiegesnmredn! @émflaﬂﬁgemwS%@ﬁméﬁmmnmdfﬁ the active

i mruni zation of awgnfamv@brebyseadmmesn Hrd?JQdEJ‘Eec,%ﬁQIIBﬁQMhQE%%éHQ igenerate high
affinity antibodies q% es may al so be used in

generating hi gh af¥Pii ?/%éﬁi’eimljaﬁdﬁ‘ aBﬁa ré%ref’er? th r?”?ruorr%ﬂ ‘Hd&t t hat
speci fical ly bi ndnee. hese0seti-ea1s. FofRll ghreaand cusevdr-diesr gsad hbognapt | bodi es

for the passive Aol 0beR Olud IRMAL rLH0THMNE L munogen Lepi tope

A, Fig. 11) of the prese vention conprises fie am n Se qu nce:

(Asn Pro Arg Sly \aresS&n'seshs- Tyr Xaa Xaa Arg Xaa (SEQ ID NO. 72). One

‘exanpl e @boggpi t op@e Ariichiral entities oASHE IPE §oAETs BlaYinMadct S8 FARBa B -ch@U Ser Arg

2 o a0 d_ sequenel ATo BIE I KLEor et oee ok s B BT oy 74
Exanpl es of Epi t cpeaB rigudierdet irteeniPr oithrgh AbaR! (Frestdetal AF. giBedheFhr (SEQ | D
NO. 75) Hi's Pro Hiogs Lbey Bl Abth; Medr Ll Mt sAL8mel, T8t §55Rsb P58, 76) ’

and FceRl (Sutton and Gould, Nafure, 1893, 366: 421-428; Shi, J. ef al.,

Biochemistry, 1997, 86:2112-2122). The binding sites for both high- and low-

affinity receptors are located symmetrically along a central rotational axis through

the two CH3 domains. The FoeRI-binding site is located in a CH3 domain on the



Leu Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr (SEQ ID NO 77). In either
SEQID NGO 72 or SEQID NO 74, Xaa may be any am no acid. [0015] These
pepti des nmay be included in a conposition conprising at |east one of the
pepti des and a physiologically acceptable carrier, diluent, stabilizer or
exci pient, as well as an inmunogenic carrier. The inmunogenic carrier may
be, e.g., BSA KLH, tetanus toxoid, and di phtheria toxoid. The present

i nvention also relates to polynucleotldes encodi ng SEQ | D NOS. 72-77,
vectors conpri sing sai d pol ynual eoti des, and cells harboring said vectors.
[ 0016] The present invention also relates to antibodies that specifically
bind to epitope Auswad gie egi teopectBn ole Piederdn, ivhsread ihefeisi-atdg di rect ed

to a method of making,antlbadiesmqi-hats specifically bind to epitope A and/or
epi t ope B 0017] The present invention relates to the administration of

pept i des!®@&hpri sirYCBEES PEYCRIYTO 72 7T 81 OSEG I BVRIET e rarlgatliisf ect
suffering from amwmbeisediabetediviiense 19 is6Qpdeidcmnand 3QAE LIk sesent

generat ed usi ng. BEICPIES RSP Er e Rt NG LAl R No 74 10 a
manmal suf fering dPWWﬁ@Léﬁ!“g@eﬁ@%llnﬁﬁlé@ "g$noasEs @hish isdomerrtdsoavenThéehi gh

affinity anti bOdYndﬂ&%nQealB!ﬁ!ﬁ%Hm *&Ulﬂ@@iol@a@ma@ﬁer%ﬁbé@rﬂhéaneﬂa'testé@t/i*!st?igﬂy may be
pol ycl onal or nonocl onal ted_di seases or conditions include,

O e A B it o s P L an PHTSTEE S mR B m o
BRI EF DESCRI PTI Ohes@Fg diftdE: d#l WSVI{T@@&@]&@[&W@:{ Fang sdise bﬁmtahﬁasoph

represent at | on ofschdig ARG $eELAL HiSA: L B LASEY, 61 aLng,And, ser eeni ng.

[ 0020] Figure 2 i chematic representation o Useful in
(generating anti b8y “Farmantd FCT"@@?@W*WS@SF @%W”d@‘ﬁi"@%% & Be Jc@’#ﬁpé’#’?%on of the

|i ght chai ns of tibes, mmv@e‘%‘a&ytno{ddg%tamﬁ ard@adzyenI:E&,%ﬂer@adn& R&,- &1@@1@! ned human
tenpl ate of Li

- Figure 3B depict 0 of the
heavy chai ns of 'F%%gr& n%fL %{gk%o{%ﬁ?cﬁgé’r% asc}tpg gﬁg‘%@&} STJH4b.
[0023] Figure 4 prtrésmﬂfsofﬁﬁﬁbté%ﬂﬁ% wih ﬁmi@gé\m@trrkaame@wdm@mamﬁcmsta@n@1avi ng .
high affinity asgopnas&drdi@atis: .%wacéééq&%}af L/O%Afdr%: JueE 5A and B

depict the ELISA titration curves | ones 4, 136,
as conpared to tH&%paCeitd )Féffcgfasljagg’ar@ﬂedawrﬁgrga@?q,‘@oregﬁtte,ntﬂtre@gg)lz)_

with whole anti-IgE antibody, which binds free IgE circulating in the serum of the
patient. They reported that lowering the level of circulating Igk in a patient
resufied in a lowef number of receptors present on the surface of basophils.
Thus, they hypothesized that FceRI densify on the surface of basophils and mast
cells is directly or indirsctly regulated by the level of circulating 1gE antibody.
[oces) More recently, WO 99/62550 disclosed the use of IgE molecules and fragments,
which bind fo FeeRl and FeeRIl IgE binding sites to block IgE binding to recepiors,
However, effective therapies that lack deleterious side effects for the management
of these allergic diseases are limited. One therapeutic approach to treating
allergic diseases involved using humanized anti-igE antibody to treat allergic
rhinitis and asthma (Corne, J. ef al., J, Clin. Invest.1987, 89:879-887; Racine-
Poon, A. et al., Ciin. Pharmcol. Ther. 1897, 62:675-690; Fahy, JV. ef al,, Am. Jo
Resp. Crit. Care Med. 1897, 155:1824-1824; Boulet, L. P. ef al,, Am. J. Resp. Crit.
Care Msad., 1897, 185:1835-1 845; Miigrom, E. et al., N. Engl. J. Med., 1988,
341:1966-1973), These clinical data demonsirate that inhibition of IgE binding to

its receptars is an effective approach to treating allergic dissases,



[ 0025] Figure 6 depicts an inhibition assay of clones 20, 5A, and 51, as
conpared to the parent TES-021 and a negative control antibody.

[ 0026] Fi gure 7A depicts the sequences of clones having a conbination of
beneficial nutations which resulted in even greater affinity for IgE
10027] Fi gure 8A & BE depict the framework sequences of the entire iight
chain variable region for clones 136, 1, 2, 4, 8, 13, 15, 21, 30, 31, 35,
43, 44, 53, 81, 90, and 113. [0028]Figure 9A & 9B depict the franmework
sequences of the entire heavy chain variable region for 35 clones.

[0029] Figures 10 A-F depict the conplete heavy and |ight chain sequences
for clongsol36, AGibobids sBtAble 2B antaaitbrdd 86:nRGho JlOGRG]Vth U ade IE sspive Bs t he

01-13 region am ng acl sk gy Sarb dsepe " A

- and Epi tope I = F@ﬁgﬁfggﬁﬁﬁ%8§g9gegﬁ%?§n gygggfbég ; atldég used to
i dentify Epitope fCB‘Uﬂf)fEPMBQI]‘FPQ‘Gﬁ@S?ﬁ @bpHeyevst. ﬁ@t'qoﬂﬁg? géﬁ?%@ﬁ‘ oY

Id npor E anz hr es Id dU{%%?lgﬂau%A}ﬁed%tadJe@gsdfteﬁm RAE s@iﬁsﬁEpﬁ trapeshs by DO38kFodgwr e 14 f
epicts the identificati orta wegi on o

Epi t ope B. [0034]Ef 65?%origh%ea}5ﬁag§gmgg et bene i %éfﬂ@g%%%&%nbtwg%rmwgo bi ndi ng

to mutant pepti desd spPOBEIFEGUr @nad fhi%@nfﬁfﬁ S“Wdﬁégetj@ﬁé}“é?ﬂﬁ%ﬁww'@fdeé?if’ﬁ”“gl gE

antibodies in a tr 5 4 Alakfobt
DESCRI PTI ON OF THE ﬁfb%%%ﬁesa@‘tﬂg%oﬁ%%%ﬁéti&&saﬁdmcé@ B AakdnBic

antibody binding to IgE already bound to the high affinity receptor and triggering

histamine release resulting in a potentially anaphylactic reaction.

[0610] Therefore, antibodies applicabie for therapy of allergy must not be capable of
reacting with IgE bound on sensitized mast cells and basophils, but shouid retain
the capability to recognize slgE” B cells. Such IgE isctype-specific antibodies
have been describad e.g. by Chang et al. {Biotechnology 8, 122-126 (1990)}, in
European.Patent No. EP0407382, and several U.S. Patents, e.g., U.8. Paient No.
§,449,760.

[0011] Peptides used to generate anti-igE antibodies also suffer from the dangerous
notential 1o induce anaphylactic antibodies, Generation of anti-IgE anfibodies
during active vaccination may be capable of triggering histamine reisase in the
same way passively administered anti-IgE antibodies, if the antibodies generated
during immunization bind to IgE bound to the high affinity IgE receptor or by other
meshanisms.

[0612] . Thus, thers is a need for higher affinity non- anaphylactic antibodies that bind

specifically to igE but do not bind IgE already bound to its high affinity receptor, as

well as peplides for active immunization that do not induce anaphyiactic

antibodies. The inventors have identified the specific epifope of igE that provides

high affinity binding of antibodies without binding to IgE on mast calis or basop‘nils,_

These specific epitopes can in furn be used fo gnerate specific peplices for active

immunization to generate antibodies to IgE that oniy bind to the region of Igk that

binds fo the receptor, ensuring that the antibodies do not crosslink gk already
bound to the receptor and thus are non-anaphylactic.



[ 0036] Terns used throughout this application are to be construed with
ordinary and typical neaning to those of ordinary skill in the art.
However, Applicants desire that the following ternms be given the particul ar
definition as defined below [0037] The phrase "substantially identical"”
Wi th respect to an anti body chain pol ypepti de sequence nmay be construed as
an anti body chain exhibiting at |east 70% or 80% or 90% or 95% sequence
identity to the reference pol ypeptide sequence. The termwith respect to a
nucl eic acid sequence nmay be construed as a sequence of nucl eotides
exhibiting at |east about 85% or 90% or 95% or 97% sequence identity to
the reference nuqyﬁmmAQ¢t¢1$ggueagemn{0038]The tern1'identity or
honDIog construe

ercent a d residues
in the c Eﬁ}dat e @Q&Efféﬂrgém’teﬂt&” "EPES IO ?d]é’ﬁ%] 3§tfde\ﬂ° %%egﬁe“\’rﬁ%gﬁor@ﬁ%@ ofé
correspondi ng sequertef tof. iheetpaptids apitoprspes edognizkt &y high atjinitraptibdrées

sequences and 'nttﬂﬁ@?&xﬂ@@llymﬁgl_—i'fhe@@ﬁ@@?@ép\fdés%mL%\é@f&r@@th@i%xécm’én per cent
identity for the ent sequence d not consid %%F conservative

substitutions as'@§WPﬁﬁP”Pﬁem§@ﬁﬁeﬁﬁﬁﬁwaeﬁﬁpﬁvmeR@WF nedie " er mi nal
ext ensi ons nor Inﬁﬁﬁpbﬂmsms&@hmaﬁemmanahépeﬂmasmmedumemgsmd@m&ﬁnw or

Y. et o gk R ] BLCRE LRE L A SLEBATRRL Al Ly known 1

the art. usi ng sequence an
sof tware, [0039] THre ib &ens regivns body and @%@%@Slﬂ?ﬁgtﬂﬁ‘éb%i’%a@éﬁ’? Péﬁf@e and

speci fically covegs, moneelonal; aatibodi es (including full Iength nonoclona

antlbodles) pol ycl onal anti baqdi e Itls eC|f| ant i bodi es & .g.,

bi speci f %! ﬂntlde%E?Y““%ﬁplﬁﬁ@?%g ?%ﬁg 3PP '8%&??%§e?$§§ ar e

(gl ycoprotei ns havidigsetteercsane st ruct ur al characterlstlcs Whi | e anti bodi es
exhi bit binding speci LhLY t I4-ns include
both anti bodi es and o%%e¢$éﬁ%8gaﬁ€Q%9%%Tﬁo >%%é¥gk I g grget

specificity. hbtl@@ﬁﬁﬁmpﬁdﬂP@@Pﬁﬁdslnnunoglobullns are usually
heterotetraneric gl ycagsobeinsyofal e@cwérﬁ@@u @@QA}'@&H@E@ID@WW@‘;‘Ed of two

identical light ( chai ns and, t al heav chaj ns. Each heavy
chain has at one Hmé”V§¥Pgﬁ]@p%%ﬁ§'ﬁg(tﬁfmFmF? %8% Y B nunber - of
constant domai ns. Eached Prghitg Bihaemxhaérgeﬁavéﬁaa@lﬁﬁemwﬁrh at one end (VL)

and a const ant daﬂéhﬁm%%ftl§ okhey,send. "H gh affinity" antibodies refers
to those antibodies havin binding affinity of at Ieast 10- 12, preferably

10- 12. [0040] As used H@H@Pﬁ“gAﬁﬁ?P ter S OB SR IDOR “heans an anti body
whi ch binds to human Hg@rm ﬂ;ss_uolwrcam@wmwu l\mA@Séra‘hr (HEGDItNorssubst antial |y
reduce the blndlng of t f it cel Rl

[0041] The term' varlab m;v& aé%83ﬁfA§t QV%ﬁgﬁbﬁé n@?ﬁbozrantlbodles,
refers to the facrEﬁha§5§epﬂﬁPﬁ2ﬁ65?@&ﬁ§cbﬁ4ﬁﬁé”ﬁﬁ@?éBVédeﬁﬁﬁns differ

ext ensi vegtsi n Seﬂ#&%@g@pz@@ﬁgy aélﬁqbib@ééjl 88 caﬂﬂsbs%@ c&ﬁ&@mgmt t=he obe aﬂh@g and
specificity of ea articular an r_tar However,

the variability i %epﬂg S GETYS ﬂ?%‘ﬁj?’Bﬂ%/e@ﬁ&[sﬁ?rgﬁgﬁ%?ﬂes\?% FaBI % ag%l ns of
(antlbodles It i saxwscentriatedogenictchrier $egmemtogetatbrae rcomsl epeRBarity
det erni ni ng regi OﬁéH(%)toﬁkdsgnMQﬁLre% WHPELVA ééeﬁﬁln@erﬁgr%%‘l%la@é%tg in the

I"i ght chain and t 'heav arn va onmai ns e nore highly conserved
portions of var|aﬁﬂﬁwé®ﬁﬁ?ﬁ§méﬂ@9@5@U@d“¥%§2fFéﬁ@ﬂﬁﬁ%”@ﬁ@&gS e variabl e
donmi ns of natlvep@eﬁwwm@mgénug@h?@h@hm§§eﬁehmepnprlse four FR regions,

- largely optin confi tlon conn , mhlch
form I ooggoaigbnnec?%’%@ese&ﬁ@\’?rﬁog aiﬁ%regag%sgts Pars {}la{ssgte? gcaw b'%w" %%'to
structure. The CDRs/¢rrepderet.dhapiesent @Vﬁéilod !Sta&@efﬁfhfé?ﬁd fore @@@@@Ofm%ﬁ@em t y by

the PR regi ons andwshiskinkie. GRS, biow &isneal figlor chiaha, cont ribute Lo the
formati on of the target bjndi % site of

used her /7] nunbébq W@S%“F nVeRTE E}“éﬁf%ﬁdﬂl’“ﬁenada}‘ﬁ *‘f‘."&'mé‘c‘mg?{@&? HﬂB%f‘Si”% S&g%@)
according to the Nmrihegl®SEC D NOTVHD atibiicrsesirdy&omuartefimgiasysisensof
Kabat et al., (SG?H§H@ﬁ%hOf Protei ns of |nmunol ogical Interest, National
institute of Heal et hesda, Md. 1987), unl ess ot herw se indicated.
[0042] The term "anti body fragnent” refers to a portion of a full-length
anti body, generally the target binding or wariable region. Exanples of
anti body fragnents include Fab, Fab', F(abl)2 and Fv fragnents. The phrase
"functional fragnent or anal og" of an antibody is a conpound havi ng
gqualitative biological activity in common with a full-length antibody. For
exanpl e, a functional fragnment or analog of an anti-IgE antibody is one
whi ch can bind to an I gE i munogl obulin in such a manner so as to prevent
or substantially reduce the ability of such nol ecule from having the
ability to bind to the high affinity receptor, FceRl. As used herein,
"functional fragnment” with respect to antibodies, refers to Fv, F(ab) and



froma popul ati on of substantially honbgeneous antibodies, i.e., the

i ndi vi dual antibodi es conprising the population are identical except for
possi ble naturally occurring nutations that nmay be present in mnor
amounts. Mnocl onal antibodies are highly specific, being directed agai nst
a single targetic site. Furthernore, in contrast to conventional
(pol ycl onal ) anti body preparations which typically include different

anti bodi es directed against different determ nants (epitopes), each

nonocl onal antibody is directed against a single determ nant on the target.
In addition to their specificity, nonoclonal antibodies are advantageous in
thﬁt the}oomya?/ Eetl'r%y;jﬂéééﬂﬁhvzeﬁﬁbnbylaiebaa hy btmidrtEtoe uk high efintyredntdari nat ed by f
ot her i munogl obul i ns, The no ier acter o
the antibody as b&"fg Sbta Pﬁ%°“%t%ﬁ$%ss ggbgﬁﬁkaTFggﬁ&%&§§%%gﬁgggg%ulat|on
of anti bodi es, anmam@anmﬁmﬁeﬁb@E@d@%ﬁﬁde@da§e&@qUFWWﬁgﬂ'g@duﬁﬁﬁBﬁYof t he
antibody by any pattBb@%arbermaa@%n%%e%am%am tta@ammqtmpowohaodl es

for use with the present i nventio B | at eg Qtl body
libraries using t¥e"RePP % ntikA igtge'@ﬁ?i? Gt @eas?ﬁgr Ha 'g?ﬂs %n%ﬁ‘ V3%t i bodi es
to be used in accastganeeatist itidshe, atieres:emtutns aveszeon may be made by the
hybri doma net hod éka%tD%%%ﬁIBQQJMH@M@% esand M| st e| n, Nature 256, 495

(1975), or may be nade reconbi nant ods. [0045] "Humani ze& forns of
non- humafoge. g. nﬁ@tzrﬁé)samheeetﬁ reRreateEteR Phis? Ptagﬁﬁ’ﬁﬁ%@%ﬁtﬂft'md

i mmunogl obul i n chab;ﬂ@g Az st:;rea@ﬁ@nts thereof (such as Fv, Fab, Fab', F(abi),
or ot her target - bi.nd L seguences of. an |bod| s Whl ol m ni mal
sequence [#éfl ved Ptﬁfﬁt ?bt‘ﬁﬁ%?tc reﬁt?u?”?gdtoaﬁt FROR” des SHeT Al 8%]}1%3ﬁ%mam zed
(anti body will corrqarmbs@y\@u@w antially all of at I east one, and typically
two, varigple donﬁg%’SA'deR%'tt@h:oﬁtplar:s%ﬁ o?tt't@%tﬁ%étﬁé cﬁt)t’hearlmrm@fant—h& CDR regi ons

correspor% to t hos on- human 1 mmunogl obul i n and r substantially

all of the FR regf6hedare-tho¥e ot C%“Wuﬁﬁ‘h‘”iaﬁfﬁt%? BIHUplaﬁd g‘é‘hsensus

sequence.jothie hunegizes caﬂtbusm@obowmaysoalosm;emamrms;es aitTHSe@st ara tpor ti on of an

i mmunog| obuI in constant, r hu ?em é ¥!p I LIy that of a human

| nmunogi obul i n teﬁQtW A% Sen. p 4% h er ns "cell", "cell line" and
‘cel | cullttasle" i ntlude qamgemtabla of thaframeveriuiediers yoeas hRdDS Aeh affrygeny may

not be precisely b%é@glthg@ JNfegontent, due to deliberate or inadvertent

o7 oper £y, 04l Sc; oEREH T o P DR TR EHRE LR Pa OO | e
The "host ceI | s" us&adslccﬁ‘r“mdﬂei fpresEnent Faly efiib Seb2 ‘gemierattivy care! (EARar yoti ¢ or
means | ntGatei g BRE | BE S o e Sop s S PRy PRt e P

ei ther as an ext r ﬁéﬁﬁb'rrﬁ%%%ﬁ”dél EFEte B HFTORFbsomal i nt egrat i on.

DLrAansf eqbden” of rruretd adpats t0x %ﬂb%ﬁw didiheDNAfmigezﬁ edrshi r’tﬁ)ot&h bfe:.ehhatuang up of
cod ng Sequences. ar P YAE -ap BLebA BB Tah B ondt coted host cell-
tand "tr ar[ﬁtfzor med" FrgezfeeafA&éB demdlthe framaxter tctsqmmem@h@ prifirohicd@in vERebizel | i s

termed "host cell? gﬁmotaon@eyﬁ;éae £id bers ps okadoy ol isg, £ «eukagyebima Typi cal
prokaryotic host cells include various strains of E. coll. Typical

eukaryotic host céllfs are manmalian, such as Chinese hanster ovary or cells
of human psisgi n. Fherd 9 & oduegd trﬁﬁ\ﬁﬁam@mpdemeemmyoﬁiee Ertionmadve clsamearspeci es
as the host cell % i&t\%% grent species fromthe host cell, or it may be a
hybri d DNA sequence e 'contal ni ng sonme foreign and sone horml ogous DNA.

[ 00481 Thel0838k m " v dtaue” "OfeBiAsPia BNRTGT TYRN entlishit GPiiSAR-ACBNAT d&ftience

whi ch is operably {sgnked| &8 &, ssd { adglzs control sequence capabl e of
effecting the expressi in_a suitable host Such Lont r ol

n, of the
sequenceso?%%lude’%P%ﬁ@ﬁﬁ?%?‘?%péﬁﬁ%EPaFF?ﬁ?@FF%Fmgad%gmanﬁt|onaI oper at or
sequence to contr dlighdgichEpioanscenpEpritms & sequence encodi ng suitabl e nm RNA
ri bosone i ng &f4m nat i on of
transcri p@ b andg_it1 Lg%g gétb%sﬁﬁg#ﬁég%\s%n#%pg&sqg@i{ogéjBSFEQ;E#E ﬁj a phage
particle, or sinply a potential genomc insert. Once transfornmed into a
sui tabl e host, the vector may replicate andsfunction independently of the
host genone, or may in sone instances, |ntegrate into the genone itself. In
the present specification, "plasm d" and "vector” are sometimes used
i nterchangeably, as the plasmd is the nost comonly used form of vector.
However, the invention is intended to include such other fornms of vectors
whi ch serve equival ent function as and which are, or becone, known in the
art, f00491The expression "control sequences"” refers to DNA sequences
necessary for the expression of an operably |inked codi ng sequence in a
particul ar host organism The control sequences that are suitable for



[ 0053] As used herein, "solid phase" neans a non-aqueous matrix to which the
anti body of the present invention can adhere. Exanple of solid phases
enconpassed herein include those forned partially or entirely of glass
(e.g. controlled pore glass), polysaccharides (e.g., agarose),

pol yacryl am des, pol ystyrene, polyvinyl alcohol and silicones. In certain
enbodi nents, depending on the context, the solid phase can conprise the
wel | of an assay plate; in others it is a purification colum (e.g. an
affinity chronatography colum). [0054] As used herein, the term '

"I gE-nmedi ated di sorder” nmeans a condition or disease whi ch is char acteri zed
by the olf&#Pr oductd6n I AARHGT MRPERFEEINSI & AT T EFideR N tbiRSEY GBI Ph | gE.
Specifically it ngbdabe construed to include conditions associated wth
anaphyl a t hyp sens t|V|t ic.allergleg ' L xanpl e:
ast hma, gﬁ %Sér gi cegrE i i tl%o%? %8%1egt‘fa%‘“?"@’.C?i'@@(‘%%“%ﬁ{%*ﬁqﬁé ggé‘” re,g% f i cari a,
atopi c dernmatiti stpftape®f ood al |l ergi es. The serious physiol ogi cal condition

of anaphyjsagtic Sﬁ@ﬁ&@é&ﬁ&éﬂa R¥ster bibt anQ% §Mﬁ(&>93$nd r@nakretam $@8gesf 0od or
nmedi cation, is also en erm Ceneration of

o] badi B05T10056] Ses 08 Qs B Getakih o bt BE ARbolbs ok FassSHiaiiag ol ng

t echni ques avai | ablpessing blmeeraig®. f or generating such anti bodi es. These
techni ques are wej, MR, R ARt NRASyHEN generating the starting
anti body are descr%gﬁg |nEﬁ§?e dgﬁg%l in theqiollomjng sections. These
descriptions are pPo8dPti e alternatives for making or selecting a parent
ant i body é@@? in i’lﬁeﬁh‘\@)ésédtgﬁehgﬁdﬂﬁthﬁ%biﬁ(@@'ﬁor??fewmnﬁmhw&hltmifreguslrﬁ may be
generate 0056] .The ,ant i.bo I t rFLor to
(generating a high? afﬁpﬁﬁ?@ggﬁ?$ﬁofog %F%ME”&egﬁd?%¥g%eﬁéﬁkags%ﬁgé,

anti body may be smbqte@toé@vvnga‘zeams’rf@rgntﬁndh@g@’halaraewtweyda:@eawm'\fe g. |n

order togual vatey ﬁef;Er@é‘s@"m@%%l@eeambh%ap@égna@oar@mboc%ﬁamo e%tésenom in
the art and depend on the target and intended

[ 0057] To-Scr con f SORHENTUAEES MR B HACCD SegarthTA SreBpi Eogeie. o.
t hose whi ch bl ockodsiordiregssafeqlapks tientity & thé gieradckivniypaptiiesapbar) Thaa routi ne

Cross- bIocklng as t tory
Venual * (ol d S r?&%éwﬁfsf%%&?e%% ﬂa%%réeﬁﬁ%%a@%%%%f £ Bes) )
can be perfor rred nugepbfesgrhiviEngat leas 4%@8%@9% T EA%E Spereoentd to

det erm ne where tﬂemﬁﬁ%M@Q@%Ngkgd§d§@a§@k&@@&p0f i nterest. Cptlonally, t he

bi ndi ng afflnlty Lhe b of .the t et used

gener at e {H# antl ?”?%ﬁ%%@‘?%§@ﬂ§ 8%H%CP&%HF%KHT?¥% H?m?%g Pés) may
be assessed u5|ngameohndque@ekﬂdmhumdmehewamrweWﬁ*@n@cdnbddﬁnﬁﬂ&mmvhe ot her
species is a nonhynap, aasR Jngg%demmctemrm H0LIRAhE W azg%gmeauakgg ed in

preclinical studies. the s es may be a nonhAuman pri nate,
such as rhesus, c?%%ﬁﬁWbﬁ@gGﬁﬁ%ﬁdﬁfﬁﬁhY ke%maﬁﬁ”ﬁﬁﬁadﬂ%ﬁfPﬁ“@ﬁﬂer
enbodi nents, the spemnegaﬂamcaenanﬁdﬁﬂﬂﬁmw@abymmsdmgweémmimmanpbeaaof
[ 00581The par ent %e 58 e%%e ld%n’c%y tN%Li%q l\?%ﬁp-rt%'mr}%l thoentsrrdﬁs z%r%%%glgdg é%‘é%% ion so
tas to generate an anti finity
for the target thanﬁth%i@Hﬁ@ﬁﬁ@dﬁﬁﬁ%GﬁyomﬁﬁﬁiH@d@ﬂ%ﬁedmﬂWéﬁtvbwé@aﬁ¥s from

the uni que interfage;thain hs JDKIBMh Betiee e cantihodyy phdeddisedt ar get ;
t he surfaces conpl enent each other to produce a unique fit (Jones, S. &

Thornton, J. M ( Y8O%§eoBPHE 2 REET SOWEHRI. Sci. USA 93: 13-20). By further

i mpr ovi nqoddae contraetesm adroingpyt Rivsed ntter frasdsst 4ches, aues@iclicafycbwerd y can
increase as a res

associ ati on of thgk%FQ%mJgﬁmEQ&ﬁﬁm%B%E é FEL &ﬁ%ﬂﬁ?ﬁhﬂgﬁrgPEm&ﬂ%m

anti body is gener&PWVd@%ﬁﬁ8§éﬁﬁ%Fﬁ§@%td@ﬁﬁl%ﬁe?&%ﬁwya é@@?ﬁ1ﬁﬁﬁ@m?%glons (C
D:?S) whi ch a(r]I e Loqm tarlftatnnemb@nm@u(agsn é&r@!ﬁcbﬁoté@n?ﬁawﬂ_dh@e@B%st&fcmrﬁonpose?

of ami no acids havjng_.a seq e for specific
target. To incr eagha ?ch% Bz V\Frﬂe ant:bf)&%%e%nﬂ%ltq:b d“>9 sPacmc:t%)Et% C'E]C taFgefh

envi r onment aroundﬂmmewébwﬁﬁmwhd@bdﬁanwyﬂwb@o@n@GMﬁW@xwaW@F@bbé8$whmh

i ntroducing or inproving various noncoval ent forces, which ultimtely

| owers the energetics of the interaction, resulting in higher affinity.

[ 0060] Van der Waais forces are noncoval ent Tnteractions which occur between
two electrically neutral nolecules (Voet, D. & Voet, J. G (1990)

Bi ochem stry John Wl ey and Sons, NY, NY). Associations can occur between
two surfaces fromelectrostatic interactions that arise from permanent or

i nduced di pol es. These di pol es can exist along the ends of a-helices or
near polar am no acids. By increasing the nunber of van der Waals forces
along a binding interface, a nore favorable association will- result.



100611l nt roduci ng hydrogen bonds will also increase the specificity of an
interaction between an anti body and its antigen. Common donors and
acceptors involved in hydrogen bonding are nitrogen, oxygen and suffer
atons, of which am no acids are predom nantly conposed (See Voet, et al.,
supra). Hydrogen bonds tend cross only short distances (usually 2.7 to 3.1
A), hence the binding partners nust cone within close proximty for these
interactions to occur. Thus, one nmanner by which affinity can be inproved
is to bring potential donor and acceptor nolecules into close contact to
est abl i sh hydrogen bonds. (00621Finally, inproving the hydrophobic

i nteractions w | llacaksgeiisnesieig ediheaftavdeadidcmenssgetircarbetualben t wo

bi ndi ng part ner s, .The.panpelat, ﬁg@;}gue&&% dob 8212h9%8mbGsclihenRi ndi ng
surface shoul d be surrounde&

nonpol ar residues, and thus will
exi st in a favor afndca gt floshipg andgyyo idan %al’ Daavy (HE2BuERE NG HgRpBPar si de
chai ns, the ener gebhLsndf vdBBeidbihamndct)ifanRwas By & avapabi @nbaft camsaisong
bi nding interfac 63]. | teract ns _that stahil,i h rotein
interface | ower teﬁ‘?@h&%g Bgé T68 alm%fd Wﬁinr?% 8nen?nné{/ %ﬁdge c?ns?a[n%cﬁa a%d t hus
wi Il increase thetsoteratd. bifghlaﬁlﬂt‘fy angypdisypeiensiiniostentiestidsering abindngund

i ndi vi dual am no %tfjg‘f &tmrst ﬁie dAgafznil, Re i nding | nt erface a nore
favorabl e environnen

oduced resultlngln hi { nﬁgfflnlty
Ther ef or @048y | ntﬁ&dﬁﬁ‘éﬁﬁﬁgﬂf 5@%?5’8?%‘95&%%% sMEHY 4 YW 'th 8% Rt er f ace
t hrough further corphesEintsath @manméresome:r t@mbhtm@a!iynb@madﬁa Hmiirgetf ween
antibody and anti n, fﬁgﬁ r-oyed. [0064] The resulting high
affinity anti bodyS%Shr erarl?%\ % %GQR%PFQ affinity for the target which is
~at | east [@hQut 10THeddEn NW@%@F’ inige camtex’f@awa%lﬁéema@ef FEplias Ger o oy at

| east about 500 ff@éi%é?'c&%pﬁo%tk@@aﬁ%&&ﬁxr@%rEﬂé*@sv@l\f@hﬁ&ueﬁc@an t he.
binding affinity of the rent antibqd or t he gg ]:I'ede]ﬂ eof
enhancenent in bléﬁ’&‘i“ﬁg’?‘”%\t? ieﬁlaFQaF?e%SégggtP?/ BAing 8 ?pé W Pl SHEBEAE BN t he
initial binding adrtibatytiyr isfpatticelapargeh tHoamtdr boelyariabif 85Dl evegretraliedt he

met hod for maki ngggbg?%gaaf@o%%%a BAEERS I QB RRAAN, 1A R | VOl ves

the foll ow.ng st talning or selecting a parent anti body which
bi nds the target @fed W%&qﬂtaf\%‘?%ﬁ”ﬁw&iﬁg@@s CR&sy S%WSWPF(E;HEEPEEVH&WF
Vﬁl‘ i abl}le' domlal ns. rea- Bhsﬁbd’ﬁly\ theli fho Brex: rbandtthadéatwg] e}gmi xffalayhé teteams. tree disques,

age-d i spla any_.o t of n et
Epegi fic anltol bgd Trﬁé%%?mmfsy Vgra%%{r% gaf(e Calgjetgee{%é ng ﬁ:Rt)a{rngl ose in
sequence to the p\areipie dbmaimeworsklye m@v@nmwmirﬁ@muw @tﬂ’e':%@q@éhce
This tenplate Y %@Iy%%%cbaa§§i%é9@mnf@ufgaon b&%&%@&l@b@%@é%hlengh

the size of th amino acid reésidues |ocated at the uné_

bet ween t he frane\ﬂﬂ?%oﬁﬂ%t‘ﬁ%é‘”@:ﬂ%om%%fﬂ%ﬁofm'H%Pr’i‘ﬂ g eﬁé}ﬂ%“ts T hf)l ate
chosen can be a nTRRre=z0f cham Ernmarto@aﬂte@rse«q«mem rmtyblyme%re@ocmmnsus
template [0068] 3, GeAgichidsiifink bALY:Lho fIRAGR Y FRILIG haadem am no

.acid substitutions ‘and every. possi osI tion. may al so
‘randonl y substi t ubiediohetearriangodier deeei b@trPéaHLﬁ@&ﬁe‘f ?ﬂﬁv&b‘ﬁ@%@rﬁél ate that

are, e, g., adjacempimiRsbbRinGMRs Qfm iefa;ahesrmuo@fa‘ce@»bm@mﬁlé mgmbgmluﬁh ng, with
all possi ble ami no aci gl

ner a Aarewor bstitutions.
These franewor k SEIB?PFPEW‘?% %%5%@5@%¥?t {a{ heCPeT58t %ﬂy?tﬁrs 8¢]f ect. on
target binding antdmamddg@dyinifecﬂsuNagonaThe‘tﬂsﬁab)sHealhbt Basresod, Mg BY )akieds in the
framework may be g@ﬁv@l]m%g@ mul taneousl y or sequenti ally with the
substitution of the amno acids in d for %eneratlngthe

library dPO4%hri ant'se 5™ AT GemUEIcET "é'ﬁé@@%% H@%‘?r’sof 8[%(58@]“1@@8 8t PEEtAMg an
expr essi on Vect or 1easrgei midig d-heridteaeyioarmihoplck bihtibelabomeas inantstEab,

generated in step_ [ f.or A1~

FI RH2- CDRH2- FRH3- é%ﬁhké\,@?a“‘lﬁ? %?gr%gﬁg ﬁ%ﬁi’k%%hﬂ% %?@WE&% s s
(1'1), wherein FRLaHDERY 22 ERIPSUNRIVING deRiHve PRIAgIcal RRINGY BrfgmFRAVth @dvlesent
the variants of thg hrRweriortemmpiatLuhiiohd rehatn opndiceaxy-ehaE n
sequences chosen in step 3 and the CDRs represent the variant CDRs of the

parent antibody CDRs. An exanple of a vector containing such |light and
heavy chain sequences is depicted in Figuresl.



[ 0070] 5. Screening the |ibrary of clones against the specific target and
those clones that bind the target are screened for inproved binding
affinity. Those clones that bind with greater affinity than the parent

nol ecul e may be sel ected. The optimal high affinity candidate will have the
greatest binding affinity possible conpared to the parent anti body,
preferably greater then 20 fold, 100 fold, 1000 fold or 5000 fold. If the
chosen variant contains certain amno acids that are undesirable, such as a
gl ycosyl ation site that has been introduced or a potentially inmunogenic
site, those am no acids may be replaced with nore beneficial am no acid

residues and the Eﬂwtlbebgnxg oﬂéWnl&hLMﬂ biﬁ@@%&@@%mdr@@igﬂd]le%ﬁM nthS6 Hse this

nmet hod to generate hi ant.i om.a r ent

oot body by r andof X Sibg PRy Fing P el ke rah O e hunan
framewor k i ntact. afilQz2)i meib@h@mfﬁlmvede@l@togrﬁﬂir éaghglitersitreasiong

techni ques and Veﬁé&ﬁéwt%ﬁﬂeép%c%@%n%&e@%@fe%tt@@v'F'?atﬁ'a%‘?—“gbﬂzfra@:%ﬁt&%r?an can

rapidly and efficiently screen a_ conprehensive br ar Substitutions at
all sites in a given VW%MP%W‘W?WWQVF%@"%HW @CW%&HOVWP%@%E uting
all am no acids atecai;dlt;q@cz&utumn@ s8é. mtllstragﬂcﬁﬂrht&bms oDmein'IeSofabb ﬁeé\@ a8eBeen

possi bl e combi nat | gn Ha”bgér quab 39%1&& _Godaﬂ%l?a&f %@ tu? t\g WH' d not

have been ant|C|pa or | Hlre to

e.g., synergy. PAREWC?WW@@DWWPWW qf@@@@tar-ﬁi@l@ﬁamat’ﬂwaqt@nmp@ol ubl e

targets or fragneg srddierept stabn taesu%@ oaﬁewmm&naolfa@ﬂ'vngeﬂ@@@tl ng
anti bodi es. The a et o i nterest.

i_bod
Bretorably. the - LRROGETEL B PETOGrEATEY T REGTLRIL Ay RupEr dam R
tadm ni stration of vetedleatomaoy hdlocfan ﬁanwadmsmgfoﬁlelthragCDR@amewfdfcsease or
di sorder can result ét%a@twm RULLS nesa anhdfanget @ﬁﬁougﬁgmbw Howey
anti bodi es may be direct ed 2 "de targets ere t
target is a pol yp&ptandes, b'”qmgrﬁf)? @@95 Oﬁ“ﬁﬁﬁé’n%'nﬁp"r arfoppirane ccepgse the
receptor) or |Igawaﬁ@vhdﬁﬁaaas@%ﬂ%fhoﬁ?%?@?em@@do@f@%taré);ﬁreiefﬂuem@rs@wt
invention is |IgE. V\hol '

I . maki ng

ant i bodi es. The & 81 4P Tieg 56 BV BA0G4d T G2oBHaRETy Br Prmae F0er g -

synt heti ¢ net hodslirkEhestivaggine Vm:@yc sl sondies WiEG! cnebids ﬂﬁle@ﬁvaﬂmattm a¢sirsour ce.
-100741Ant i gens useg e p{r%gglmi,@ntl bodi es of the invention may include
pol ypeptides and pol ypeptide fragnents of the invention, including epitope
A and/ or B%3A pol yB%Ef”? HRETRBECTENT RrfinisRs! Sraih?’ien Isfarmabens fedifed by

st andard reconbi naﬁ!’ﬁs,uarﬁhﬁ!ﬁlﬁiﬁa_fl}HS}dﬂtH&@EE@,Cf‘ieh ifubrﬂrafgr@atsld;‘ffa:rﬁm‘hhaﬁs As is
wel | known in the r R i gen
can be conj ugat ed rra%'ﬁér]i 3 D} ; Ie%dg‘%n 5?%‘?!3\9?%0%%@?51{ t%’?&%ﬁqg&rnﬁ%‘l@gﬁ?l@] dde, but
are not |inited tGf‘a”kgijiﬁcﬁloé"alri‘ﬁ%‘&m%ﬁ’@cvafﬁ CrHSfGlKEEI—UOF‘ AN Bycobioes n, bovi ne

serum al bum n (BSA%g»oranaabt)%@ﬂaﬁsb@wmceﬁmga%@ﬂ QehengiliiodBorissikhen used
to i mmuni ze an ani In addition to

“such carriers, Ihlngﬁﬁbﬁﬁg%d?ﬁ’vegﬂ?ige@%mrb%g%a?ﬂ ?{P%icg?”@a'“%w H& antigen to
«facilitate i nduct icoupliogs & sstiv@iydapmeuinercrxespoinsense BObicrwsal inAng abodi es

[ 0075] Pol nal anti . | s by
D e e A L M A
rel evant target i ACEGARYETPORA" WPER &N RRReeEms SNBREPD IS BGERLE 8lapabl e of
[el ici i[l ng aln i mmm@ilmgleéa:bmlb&ﬂp);mseo;aﬁﬁom@%el|déﬁn@\l’\@xdelﬂi fohesanit naturally

0076] Animal s are | N et aggal ¢, conl uga or
er vat i ves by cofbr i N TR e P T e o PAbITE Brom e
respectively) wt Wfﬂ:’i‘léﬁijnGP@IT@OWQQ'?QCEQ@FWE S!a@ielfargﬁﬁe@#ﬁ ﬁgﬁhaheorgohut | on
intraderrnally. O&sntrggn@omohaér%nﬂ h@ly@ehmrﬁa@wr@@g%&%mﬁ% éam@ nbQad/ 10

t he original anount, of  pe e or con onpl et e adj uvant
by subcut aneous | ATEET DA SR S E- Sr e S s 1 e Pt or ¢ ho

animal s are monoclonal antibody is direcied against & single determinant on the targeti. In

an

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



“nmonocl onal anti bodi es much nore usef ul 5 K@

i.muni zation. Al téf
Lynphocyt[e®st hen ‘siendrirsetiomnd ¢f nay-éloam (e nusineisiniippdies sitd théatdrs f usi ng

bled and the serumis assayed for antibody titer. Animais are boosted until
the titer plateaus. [0077) The manmal i an anti body selected will normally
have a sufficiently strong binding affinity for the target. For exanpl e,
the anti body may bind the human anti-IgE target with a binding affinity
(Kd) value of about 1 x 10-8 M Antibody affinities may be determ ned by
saturation binding; enzyne-linked i nmunoabsorbant assay (ELISA); and
conpetition assays (e.g., radioimmunoassays). [00781To screen for
anti bodies that bind the target of interest, a routine cross-linking assay
such as that described in Antibodies, A Laboratory Manual, Cold Spring
Zar bor Labolr at or ynmafte bﬁﬁﬁd@hﬂe@ﬂﬂth%\l&nr@oh@%lt&rig&&ntmmt@@bmnéroI’ med.
ternatively, epitope ing, €.g. ,.as r a t at J.
o chem 370° rsegosaRanr 1o Men BT bRy B HEE R B B ndi ng.
Monocl onal Ant i boahitésdy SOFILMbtRITEcoTal 2 mia@wwesma@eeeetmnowdmce@ whi ch

recogni ze a singl &*%B&bﬂ%ﬂ& & ok foSe c-ghﬁhfed 'é@'réqgrﬂ% ?!Bglgdfit)h Gf![‘tﬁé/argﬁgﬂzsbyvm N
onal anti bodi es ic

usual |y contain AT BROH-EE TERAE: ﬁeéﬁﬁﬁﬁ%é“%m E\THIOYER IF EPR At @ﬁtlgenlc
sites. Monocl onal prapddt bodntes mabebslaatieon stayg ahtedhbeicdontg thetvwedd fir st
descri bed by Kohl R )Y
reconbi nant DNA #gﬁﬁﬁleé%qﬁmgg¥ ﬁamﬁﬁﬁﬁxé %%&%é sn?%iﬂﬁxggﬁggﬁ%% ot her
appropri ate host ‘& Haler e%%%\/eﬁgo"am?b%'ﬁ@de ?Bsth? ﬁ%‘ﬁ@@%@%@d At ésaraisey e
described to eli chykbyamnhacytes, bate weoms:ﬁom) Ry capabt ey alofkagtci ng
ant i bodi es t hat mnlh}ggeC|f|cally bind to the protein used for

at¥vely, |ynphocytes nay be i munized in vitro.

agent, such as polnyrﬁ&rtwoemsgwrﬁebgmmntsmaﬁ@mﬂayﬁaéw@z@e&@ Ldn . RdERG:

Mbonocl onal Anti bodi es: "Principals and Practice (Academ c
Press, 1 986)). 1008%)TAz)" WnyP?rctPr@ﬁnb‘E%“q %Jbﬁ?ﬁj@“%é’f)a?tead‘%% efh%é%%l“and
grown in a sui tab:hﬁmﬂallstetpxﬁ@céredivumfrbhatmmmafaerrﬁbmryegmbmt'aaihI&Sn@ﬁlﬁther nor e

substances that i Q@r!’tgrla éedt ?bc%&%ﬁ]&m%nsggx{bs anfaailél Ti oft %a gsa%g ppci%l ent al

nyel oma cells. For 15 ack e enzyne
hypoxant hi ne guanﬁ\ﬂr@ev@'w&t@m@mab@siww%@?@h@f %Lrba*géﬂfd HM‘F?’]&)@D%FGF@WS the culture

medi um for the hygs, rééemo&%@b%ﬁé hoth-MArhdrn :m@@wgegdnywa@r& Buwseant@manept erin,
and thym di ne ( %ﬁ n% subst anc nt the romﬁ of

PR ot 1 ci ant | CREIFE 1Pkt B ey &1 PfiaCRIPEoHIE P HESe PR P dE®
efficiently, suppoutastaidngbdiiyghey darelonrprigdalttasompoforarnitn bodyrobybtine

gl ect ed ant oy pauelnd €51 LScaBath & LaseRshiiG b AeBlldLaueh as

HAT nmedi um Hunman use- hunan [ nes have

been desclPi4Bled for % F‘F‘@"‘EFC@H'U&GF o Gnd mﬁﬁwtui’ﬁﬁﬁﬁ@ld%ﬁ%’lge@/nﬁ [Sbi weerekee bar |
J.  Immunol . 133: t:308lpr6d&§4=y rBe BlsuEis@y idahtical |NDNEQ%QQ@:| ddéﬂb Ubl(bdbéte or

Pr oducti on Techni n tio I\/ar el nc New
Cork e bamy ) o DoR SRR m Bk G rapdPR ey Bt g PP Bl B oaitlc o
.ant i bodi es of thepesity. eé sgperedfipien the, origihtliviiangfomesided eraiotiagdt Yhe thhe

clones may be 3Ubééi%“@&dbb{thle'dﬂésfehﬂgvéﬁlrber%én‘é% éecp%mye& @@9@9}6&%0@
st andard rret hods ona I bodi es Principals and Practice,

pp, 59-108% hcaderﬁrénﬁf‘? 8‘5’30“ f@%@% ar %ﬁlaf‘iﬁrﬁl“éth&"ﬁfﬁ‘raé‘s APF N Wi%Eur pose
i ncl ude. The nonoctganam santd: ledbles issegietiectithy dhe estthaloonesnakRnrgui drabl vy
separated fromth I Y b i, (We}

ouri fication procg g%@%gﬁzﬂ%‘? Scﬂgﬂaﬂ TPa%@%é%{Bn 81“aaée1 %g%%nh\pm o0 refers

hydr oxyl apatite cm@ﬁﬁ@k@@rt@mﬁ@mgee éﬂééﬁf?@fﬂ@m“e@ 8y thaicell ysﬁ@mm affinity
chr omat ogr aphy. [mgﬁé%oemaﬂmg sb@%nﬂ&@@ln@%'ex;ﬂﬂisle@%b@émbs readily

i sol ated and sequenced

ntio al procedur e u3|ng
ol i gonucl eoti de prob mm#%i? CF Eag “8"oF BﬁﬁﬁPﬁﬁeiﬁgﬁvgl ¥ to genes
encodi ng the heathr@dcbadl@‘mceél’ﬁa‘fﬁneer‘ﬁOﬁIqelI"randloma@uhabnl'aznmowmfesn) The
hybridoma cells sgrvg,as A psau6&rRic %H&Qei%ud@@&%u&%@éﬁé&% c&hh‘? pR%yr\ may
be placed into expreSS|on vectors,” which are then transferred into host
cells such as E. coli cells, NBC ceIIs Chi nese hanster ovary (OHO) cells,
or nyeloma cells to obtain the-synthesis of s;ghonocl onal antibodies in the
reconbi nant host cells. The DNA also nay be nodified, for exanple, by
substituting the codi ng sequence for human heavy- and light-chain constant
dormains. in place of the honol ogous nurine sequences (U.S. Pat. No.
4,816,567; Mrrison et al., Proc. Nati Acad. Sci. USA 81: 6851 (1984)), or
by covalently joining to the i nmunogl obulin pol ypeptide. Hunmani zed
Ant i bodi es [00841Hunmani zation is a technique for making a chineric antibody
wherein substantially



| ess than an intact human vari abl e domai n has been substituted by the
correspondi ng sequence from a non-human species. A humani zed anti body has
one or nore am no acid residues introduced into it froma source which is
nonhuman. These non-human am no acid residues are often referred to as
"inport" residues, which are typically taken froman "inport" variable
domai n. Humani zation can be essentially perforned follow ng the nethod of
Wnter and co-workers (Jones et al, Nature 321: 522-525 (1986); Ri echman et
al ., Nature 332: 323-327 (1988); Verhoeyens et al., Science 239: 1534-1536
(1988)), by substituting non-human CDR s or CDR sequences for the
correspondi ng seqaeagess ot liheranenantlidppdyh 6Serines igmstddoSary Batsis iNo.
4,816,567). As pr i I i nti body
may have sone m%égloglg@sﬁan ?sdgrréjs rsé@lé uesggu%ﬁ%t@%%%bé '65% i dues
from anal ogous si hesostreinglE Heeran erasesdi fes the 008 53iThet Bhvbe @ hgfid m}iﬁ*an

vari abl e domai ns, sdy0édte| d@bEniRNbREBNY N 4n0 sBBs HERE oddls TR, ng the humanl zed

ant i bodi S ver oxtanr, tore e antl ci.t cord
Loy o Fre BROLRAR: el SR AP ENLEL LY, o ROl ALIg A G A e

non- human ant i bodgperablCorpaireduitktihoanire! é.aqu:eyawfoidm@ﬁm»hymﬁxpressnon

vari abl e- domai n S&qﬁée@zqs%agnsmwaars@%%%%a«%@a r‘acﬁjdﬁl cgrﬁ&artw@%éaﬁt of

t he nonhurman parent anti body I's then accepted r amewor k

t he humani zed ant r%ﬁﬂ?* @fg.aﬁﬁptéqngl operajor SIGHH%%FO COJ“.PS‘l S“@'QW’SGVFL[’@@BF Chot hI a
et al., J. Ml. Biabenct2Beo@QlutdI8ARNA Aasdheindmd ﬁ@é m&sq@nmr\mc«aul ar
frarrework deri ved f e of .al l man anti bodi es of a
particul ar subgr of] ngrglrﬁx% @%ﬁ%@%%ﬂﬁ‘é@scﬁ&%l’{ pxggrarzlshaﬂon Thev orm\XK')Dreig may be
fused for several @lﬁwférwgﬁaﬁfﬁ@i?ﬁéﬁmﬁl M@i?@bge(‘@aml@eﬁe@ntﬁltfaﬂsf@md Nat | .

Acad. Sci. USA, 8@ic AZ88014 4892)s dARL PR rBlicab end anctlom%%ndegr@%ﬁhgfﬁ?’
(11993)). Antibody Fra eg,gents 0086] vari ous techni ques have been devel oped

for the producti of%o? QA BotRY f ?r@ﬁ?a@cesTW%fafﬁ? Blodlt genopedse’ fyyment s
wer e derived via pesiresiegificaiod) "gmsmicﬁban@’fvmcﬂiﬂ'amtsoaﬂtzmbs)ﬁheesntérsmgma%w ,
?/l])-rglgrzr?t g_ngt gL ehniﬁ%gﬁl Frgtfd zﬁhgmgmo%% rﬁgﬂ% ?Eg@%{%&ﬂo&{%@r\/hp mvent 011707 117
fragments can nowsﬁféerﬁ%ﬂljﬁté‘éﬁecﬁufﬂéé’fﬂw‘yfoﬁ% @@é@?%%é’hﬁ“ﬁé%w@éﬁw %Jﬂc’fipbr
exanpl e, the antihogy Wiriagment se@afk, bevirsetataed from an anti body phage

l'i brary. er nat veI E(a Spr ragnent n be directl recover ed
from E. é@lﬁé and l(Ehe wEs % Cgétﬂpglse% o 6?%%(%@%?%”@??@@8%% er et
al ., Bio/Technol OW”BEQIOH ga%@u&t@?ab(ﬂ@@@) Jadindceorsdcny & mrignst het G”@@mach
F(al c1)2 fragment %ecf;%mra%eama@st @Q i 5@%55|e3forforﬁd?'g}y6\%§ OFHbéy@?HBFe h9sde el |

culture. Qther techniques for production of dantib rragments will be
apparent to the SRFOF”P’gB oBFAety i”? %??e?tor Sieﬁu%’(oﬁeﬁ“dé’rfﬁ’{%%ﬁ”h@e?ﬁ‘%”g tHe antibody of
choi ce i s a singl Buichatincdiv afa iagme nd utﬂxSQE\b)notndeGa'ymhﬁﬁlﬁon&malabcaa;al on WO
93/16185). PREPA NLTY | 7] ar ent
anti body has been%gentl fgliié}‘d%é%:aégg%ek%e g@“‘&e%g??%r ‘”%% b%e‘gbqym adrgm dues
{may be altered inPbfér GroohBERticef’ itinexpyessrans @nrreé@mm“ahfraﬁtqm@f‘aﬁartéw
antibody. Alter natdcvghy Df 10k pb ;hpe@d@ié talp@csmot@m cARanBB; %&u@ﬁ Bkt ‘éo%rb%d Qi

framewor k resi dues ﬁp gduc fgarent ant i qﬁé’ ere these
result in an inpr E)Wﬁ%cﬁt” T AR %???&F%‘O%P PhrEYeNe Pife” ﬁ%/’P%BEW”Q $6r
exanpl e, for hunais cbgEbly Extadd esodfio Sauampadiikaieagitenraresipteres itso nodi fy

i ncl ude those whi CQV. Sci ence
233: 747-753 (198%2:#5':‘?&'%”96%&&@&%&1b*ﬁ!mﬂ?sﬂ&%%ﬁ%{gg%{)n r‘{j)r&r/rata%?%r(;:‘ Se?‘} 8%‘5 Chot hi a
et al. J. Mol. Bi6IP°Si96 s964 lagasiliteiedany§ionapienslyp apepl [jaed mens Het vi- VH
interface (EP 239th4®1NAEhb)qunrioas Being Bikad ardodigen, snd MMk fckeadiaaecebryoone or

nore of such fra i ults in an_enhancepment .of the
bi ndi ng affini tyn%%@%r 2o %{Ogg%@eiﬁ %ﬁﬁggg E-FO ? Ve(S‘fenlhﬁ?Céq’Fsed%%t nave m be

[0(388]Nbd|f|cat|@ﬂ§9MWSthe antlbodles blologlcal properties nay be
acconpl i shed by selecting substitutions that differ significantly in their
effect on maintaining, e.g., (a) the structure of the pol ypeptide backbone
in the area of the substitution, for exanple, as a sheet or helical .
conformation; (b) the charge or hydrophobickty of the nolecule at the
target site, or (c) the bulk of the side chain. Non-conservative
substitutions will entail exchanging a nmenber of one of these classes for
anot her class. [0089] Nucl ei c acid nol ecul es encodi ng am no aci d sequence
variants are prepared by a variety of methods known in the art. These

nmet hods i nclude, but are not limted to, oligonucleotide-nediated (or
site-directed) nutagenesis, PCR nutagenesis, and cassette nutagenesis of an
earlier prepared variant or a non-variant version of the species-dependent
anti body: The preferred nethod for generating variants is an



,estlmate of affin

[ 0092] Fol | owi ng production of the antibody variants, the biol ogical

activity of variant relative to the parent antibody is determ ned. As noted
above, this involves determning the binding affinity of the variant for
the target. Numerous high-throughput nethods exist for rapidly screen

anti body variants for their ability to bind the target of interest.

[ 0093] One or nore of the antibody variants selected fromthis initial

screen may then be screened for enhanced bi-nding affinity relative to the
parent antibody. One common nethod for determ ning binding affinity is by
assessing the association and dissociation rate constants using a Bl AcoreTm
surface posgnon resomahvepursysteniEBiAaoreys brey knimAl diSiensos mahil, i S
activated for cov i

manuf acturer's (Iérlfﬁ‘CJ R h?‘%ﬁgﬁﬁﬁ% %%ﬁ@gﬂﬁrﬁﬁgsg r%ﬁﬁ%% ‘?%‘attes %Tdﬁ%ogd and
i nj ected over t héP@Fﬁ P AR OB Plich asidgashoises. Pé@p@t‘we@fﬁml ts (RU) of

i mobi | i pesh) mat emhalterm%;n@@ ﬁégge@'l»gﬁalusédﬁh%mrﬁh@wﬁ@&bi @Mpe% etralﬂ‘@rsrmss of
i mobi | i zed matertl al " %‘f %%iesent st a { ng.s lized

densities on the %P??%?p O ohCaats EePiOcpeli%J %?ycﬁ’ﬁ%t'dglh?% rmdel to
obtain koff +1- sndighr¢sstuanttapvidewn abiicon agfinsteash reretitos) carRseuste; fi r st
order rate constanlis (ohQhodyies fRlugdh abed d: wer%?é:\bltt@%%gﬁ/'oﬂﬂe%% /ygéﬁrt yg, and

plotted as a func¢tion of protein concentration to
(standard error df'efpiops faﬁ&if?flefa&tystﬁﬂ’ﬁlfaé@’d’élqé? F%W%@ﬁé’ﬁ%ﬁ?ﬂ%d‘?%mobl ndi ng,
Kp's, are cal cul augdariisiymroSRie agast CESESBpas Sszafofe/tk@ﬂo yoh e gb’htﬁaﬂy

equi l I brium di Ss%i/eaét e%@t 60%%533%% re%s aRd g&\égr §=§w¥erpabtoﬁog %S%ﬁlge &¢ ig)oKam an

sumhn n rate

{(k") is a const aris @?(Péqf$fai>)arh3éfr‘ﬁe§ abﬁt@@@ﬁw]we)asb@amplﬁ@m@a@ﬂﬁvdm Bfs) with

_./(partlcularly wher e anti
fragnment POSNECTORS UF@U%?*Th%D‘Idrﬁi@ﬁ% |rmﬁna|a§eﬁ§ﬁmaé@trix§@wa@etﬂae rodlogy ¢ aC| d

high affinity rrayagcw}@@&aaé b¥d e a8t erEab FRI0NS:, Ao BRI &id. W b1xern (b4 ol ogi cal
activity assays to

| rmthat t ari ant wi th enhanced
binding affinity" S%Bg hFét”?aP’C ia?ﬁégg}fza%egcfﬁg%ﬁ’é‘u?r% %\?ﬂq Bijpskes For
exanpl e, in the dasecehstdfvaanttial.| gB Galit Biblodly?): osre-Jeay ( msﬁeamdfﬂw%rﬂj&se t hat
bl ock bi ndi ng of 4 t h hi st am ne.
The optinmal antib ﬁﬁe{/\gﬁ% %’?ﬁ psgtt%&@ég %géngn Qﬁth)o& %ﬁ%ﬁ Wﬁgl S{'S?t et with a
bi nding affinity E@QQ?ﬁ”ﬂ@ AR -Hicghet0) tﬁ&ﬁ“@“ﬁém %Fl’ﬂ@ﬁ*ﬁ‘fs aba paierryiag F@@QS] The

anti body vari ant tskn e@togebfaﬁe% rB@Yn a%nsg@h@%haé 4.9, fgent| E@E i%@ﬂbﬂ‘tb@@t' ons

oftenti mes dependi.n nt ended use, o
nodi fi cati ons nagmlt% ﬁ%\glrésgq rﬁrec?eag’fnlgg}?e ti'oR S%?Jmt%ﬁg iE%érﬂncf '%%FH‘ §efuence,
f usi on t B¢¥et er olTogoas "bm?‘y\pﬁbem pel(wyeiarnirole aoiedtand campdifd @at i ons such as

those el abor at ed Jyebawon Fan %éﬁ'%@'c@ruu &aéatﬁrr}ezraem@y%lee&é ol NVOlved in
mai ntai ning the pro er conf oggay gﬂe elt e antib vari ant may be
n

substituted, genéfATTy %nif'A" “?‘?ﬁfrté?}iebet C@ﬁﬁ’eo(étq v %ftoé”-l?f“'l ity of
the nol ecul e and gbeeveitorabantranls)or osthe ok stkdf g enBornier=sel yay (adlyey st ei ne

bond(s) may be a@ﬂ&ﬂc&]%ité Q!%n thﬁ%ﬁ't)’afé QOnLa{JZBEfOXr o %m%%éh E%ﬁtectable

s an I bO ragmen

encodi ng an anti Q@ﬁyp*é@érlt&ﬂénﬁcﬁw @Hnseeh&ee%hereedf@@ evp%gé%resmeﬂ.s’asmst cells
conprising the nq\gl ei.c_ aci

! af recon‘ﬁ nant. tYé? es for the production
of the antibody VEFIGRtY eIjib?ac’rse e I e Igl@ﬁs &% EAEONER%Body
vari ant, the nuclgsise) Eisdcobnodel e i duaicse)i soyaatyizthidasd polysesteetbiivitiyo a
repl i cabl e vect Oracho%! awgntceﬁés qhen&m@rﬁmesnﬁg faegéq% p tﬁehc%n%ceigghdf or

expressi on. DNA encod |ng antib g variant is rea I SO

sequenced usi ng é@ﬁﬁ%ﬁﬁl%ﬁﬁﬁeﬁP%@@ﬁﬁ SE@K%@?’%9mﬁ§ﬂﬂ§a®Pﬁ§6%ﬂ@PE6Wlde
probes that are QapabkﬁmmjdbbndmmgxspamwﬁMCalIy to genes encoding t he heavy
and |ight,,ghai ns Qf " vectors

avai | abl 6. The veAgtUS%ﬁﬁ%&p%%ﬁ 3 Y%Lﬂ,quﬂ% %d SPRET udgans>r;u‘fm§t,[E S@lafem ted to,
one or more of tﬁem$6ﬁméWﬂﬁgze%bEt ﬁﬁ?mEeQHenéeﬂméWD@Eﬁ@ﬁwmomtMEpI|cat|on
one or nore narkefrmgeiRsuinafs eohareealy )M condr REPLES: cARoR
transcription ternmination sequence. [0098] The phage expression vector
depicted in Figure 1 is conprised of a comonly used ML3 vector and M 3's
own gene Il viral secretion signal for rap d secretion and screening
variant Fabs for proper binding specificity and mnimal affinity criteria.
This vector does not use the entire gene Ill sequence, so there is no

di splay on the surface of the bacterial cell, but rather the Fabs are
secreted into the periplasmc space. Alternatively, the Fabs could be
expressed in the cytoplasm and isol ated. The heavy and |ight chains each
have their own viral secretion signal, but are dependently expressed froma
single strong inducible pronoter. [0099] The vector in Figure 1 also
provides a Hs tag and a nyc tag for easy purification, as well as



vari ant may al so be expressed as a fusion polypeptide fused with a

het er ol ogous pol ypeptide, which is preferably a signal sequence or other

pol ypepti de having a specific cleavage site at the N-term nus of the mature
protein or polypeptide. The heterol ogous signal sequence sel ected
preferably is one that is recognized and processed (i.e., cleaved by signal
pepti dase) by the host cell. For prokaryotic host cells that do not
recogni ze and process the native antibody signal sequence, the signal
sequence may be substituted by a prokaryotic signal sequence sel ected, for
exanple, fromthe group of the al kaline phosphatase, penicillinase, |op, or
heat - st abl e ent eretooiried Wk athepiteck: MOersersiiviie achaiepiokliarties, ettiog fof Fi gure

1, the signal S%W%s@mgsﬁrérg}’@%r%s\&&cﬁ]un%ﬁxﬂ@%aﬁ%ﬁ@%m‘cr%a9§ne HE
For yeast secretion the native sig sequence may be sub stlfut ed by, e g.,

the yeast invert &S81CIIEEHEFS aé?dff%?éta&?rgleéa PP AP AYcS A RR 6hyces and
Kl uyveromyces a- faagthglacticesaatas sisedisy, agi. @e@bﬁ}@pr@b%ﬁtdsefad@br médatid, is
al bi cans gl ucoamQSgL%gCOIn%ggg%r ’un%r B ?&%g% thgetér%' bed in e.g., WO 90/ 13646.

In mamal i an cel I" éxpression nsignal "sequences as well as viral

secretory | eader sg.eng,gf.mezsﬁmpd;&d,égwe her pes si npl ex gD signal, are
avai l abl e sar gLon is |i

: f t
a0 Spl"e, DV Lok S precur ool oSO Lo Lsled it Sading, [ rame (0
[ 0101] Vect ors usﬂ&ldﬁyowme'atmg suchuroligiogesabicde sehuiemeert valt kremabl es th_e
vector 1o 1epl i Cakeniy il ke SEl ARl @tgmng%mgsgf bis-q sdpnel f%'nl]c?fy this

sequence i s one that enab vect or 't cate |n endent of the

_host chronpsonal 9BRAIN t%‘&”‘i‘“ﬁﬁ% %@ﬂ%Fh@eﬁj@s@ﬁm?"@ﬁr? é%&sib%a Grnafifge diomousl y

_doni nant sel ect | GRIPEE” tiFestr YO Ao GinFing
‘hygronycin. 10104lAnet lvet (eyanspie tefanstidy ablee sel k&&fo&i@h@frdﬂﬁé keresnf or

{replicating sequeng®esor @mtangequn%ﬂc@ﬁabwﬁnw ho kaowi: $168 mehodaby @biyh of

bacteria, yeast, and virys origin of replication fromthe plasmd
peR322 is sui tablstuachfa Phisel etméy rrgenaratgl ve bacteria, the 2a plasmd origin
i s suitalfio&sif or J@agm‘clbcasrﬂjbwér%@ @fﬁsltws rla‘fsmmerdqms’fc(@var@ﬁnqoa)hiy'ron‘ﬁnity
adenovirus, VSV %ﬁ%xb@ﬁ’%f tﬁé ﬁe%&%fd»&lemtfo‘%r ANMEGROESibbAY MBITBL bR §) Lifer
Generally, the or] plication conponent 1S not needed for manmalian

expressi on vect o9 @Fﬂiém@vliézsﬁﬁyﬁgﬁ P Wéyd%r)i’p?"@é‘la & pfgetvRES aéﬁlt?er%t‘%ﬁ:se it
cont ai ns -t he ear Isyctpsssamtzes knovd in 3ed #taiddepEenen Cormpostant infdiO2ldeet ors may
contain a sel ectiyn, . gg al so terned -a sel ectable marker. Typi cal

sel ection genes enco ot ei ns that (a) confer resistance to antibiotics
or ot her [@%%i ns, Tesgeen iEIcHieR Which &owhye f ReTipeRetierexate thase whist plaelycl i ne,
(b) conpl enent awm@@pi@mo gehiye b@nsg) r@@epwy 2(r8)tinS WRREBIo6kihd £Ea) saHbET ent's

not avail able fr ene e al ani ne
racemase for Bac?’ljaltgesn?%fé%;%%@%?%r@g#a@@ 0*%1%5‘%%%6?? %pgg‘hp “Utilizes a
drug to arrest grewrkioonfEa-hosy ackbhyid Tired¢ca8e)l das be vatforanee. Secewssf ul |y
transformed wi th a:hetergi089yse. gﬁr‘&ﬁm% %é‘%&mﬁne%k%?ﬂh@ aﬁfj&ﬁ%?&% drug

resi stance and thus survive the selection rggl nmen. such

'@@b?i‘é%@fi‘ﬂéaﬁfcfpfoﬁ ateplog of
marmal i an cells %gcbésg%%ﬁbé F’g esggbaxpé %&%ﬁu Wﬁ a(%n nOfna%%E §mer9tnpet ent

to take up the an 8¢ acid, .- Suc thm i nase,
met al | ot hi onei n- Ih%‘?‘ibPTSPGPCIESpﬁéfF@ﬁ@B’F%ﬂ rp@mm%t‘ﬂ@wh@b&el aﬁtbmdmeli e genes,

adenosi ne dean Nag&inisdrid mké@me@%ard&@xy&c@%g;ye% spbQAORLFQY = prammke. cells
transforned with the DHFE%aseI ection r&f.ﬁ\ne are first identified by culturing

all of the transforA&EntE" PR YUTES HEd PP REBRTSE rﬁ%p?ﬂ‘ﬂ?t Fexat e
(Mx), a conpeti twhﬁeeam:ag@nsgbe efecBERRRy HAR “aqmﬁ apt srabg, hostaeel | when

WL LY P RER 'STnQ@QIeﬁ%ﬁﬂbd % qu LOBRANB IR RL A Alhnl W%O%s gell line
deficien tivit ternati ve f particularly
wil d-type hosts t%a‘%fa@@ﬁtaé’i'br?dé( 178 @< Strpm%ﬁﬁémuﬂaéaﬂﬂ@w%‘fbe tfemisf or med
W It h DNQI sequeEca&r&mcﬁmibmmamdyb@mbodwa@dgf&swp@su@ﬁ&n@ﬂs&?mﬁ,mt@cma% Erbrg@t her o
sel ect abl e marker,_ such, a transferase can be
sel ected by cell ’grgvﬁd be%wnew ﬁg%ﬁ]%ggg%%fﬁﬁ% a §eﬁg%ci%8%m%8@ﬁ?te% t he

sel ect abl e marker such as an am nogl ycosidic antibiotic, e.g., kananycin,
neonmycin, or 3418. (U. S. Pat. No. 4,965,199 . [0107]A sui tabl e sel ection
gene for use in yeast is the trpl gene present in the yeast plasmd Yrp7
(Stinchconb et al., Nature 282: 39 (1979)). The trpl gene provides a

sel ection marker for a variant strain of yeast lacking the ability to grow
in typtophan, for exanple, ATCC No, 44076 or PEP4-1. Jones, Genetics 85: 12
(1977). The presence of the trpl lesion in the yeast host cell genone then
provi des an effective environnent for detecting transformation by growth in
t he absence of tryptophan. Simlarly, Leu2-deficient yeast strains (ATCC
20 622 or 38 626) are conpl errent ed by knovvn pI asm ds bear| ng the Leu2 gene.

PN A PN PNT -



t he host organismand is operably linked to the anti body nucl eic acid.
Pronpoters suitable for use with prokaryotic hosts include the phoA
pronoter, fl-lactanase and | actose pronoter systens, al kaline phosphatase,
a tryptophan (trp) pronoter system and hybrid pronoters such as the tac
pronoter. However, other known bacterial pronpoters are suitable. Pronoters
for use in bacterial systens nay al so contain a Shine-Dalgarno (S.D.)
sequence operably linked to the DNA encoding the antibody. [0109]Pronoter
sequences are known for eukaryotes. Virtually all eukaryotic genes have an
AT-rich region | ocated approximately 25 to 30 bases upstreamfromthe site
where tranScri pt ic@ﬂsbritcsprbdﬂcéiaahiqde fiANeIREes. STHHENC . Mourds) ot 0/aBlidadses
upstream fromthegst a ripti n region
where N may be an r%%r {3%‘@ gi%rwr% #%QOV?JQJ@P%J&%aefgnL?llgﬁ'S%%!g@g’:e{nes is an
AATAAA sequence tdvatall n’avimntﬂﬁ@aeﬁ ghalesudof he diver efﬂﬁf’@lfcctshfeeeﬁefﬁ@fﬂvqf ail to

the 3' end of thehgggbagms%qmg@g[@mg@akngg these sequences are suitably
inserted into eukaryotl C e lon,vectors. 01101Ex{1§]l8 Ies of g?sei %abl e

promot or ¥&Huenced éﬂd”Q%“ the EE7ody S eLe A PURESE
3- phosphogl ycer atc&erdcmmaaeeemsmbés whistcak ydope trehaysmeisyut E'Qrelthia@reenmease,
gl ycer al dehyde- 3- @B@ié%pa&ﬁ%o@gxﬂmﬂsQ@a@ha\}a%oéeqn%e R W YR Sor binaing

decar boxyl ase, phosphofruc I nase ucose- 6- hate | sonerase

phosphogl ycer at e frifteaseci Odﬁﬁﬁva'toe“%???&s@ aﬁ?‘?yd%@bﬁﬁ@ﬁ%ft%’tﬁ HRT de,

phosphogl ucose i sgesRA®e: zradd L%Mh@é&& mliQbadd3 her rmaﬁ;ﬁe qs:yrormt ers,
whi ch are i nduci bl e%j]pr onmpot.ers havi ng the addi.t.i onal hcgv% %an%ﬁowerstha

transcription contt FQ%DrHVpYé’\r‘”S%Vh“ condi’ Olv(a)ilje]gt fo%Fs i e “pr 6 regions for
‘al'cohol dehydr ogesrasetia, of i'sduyractdn twellingOn ?mtvﬁda*p‘h?asphat ase, degradative

enzyMes aaee) pCi at e Wd [ -Bistd: Qa%eﬁe%babmmraa%awhehIakam@ehean fwo
gl ycerai yde- 3- phosphate deh ¥dro enase enz mes responsi bl e for

mal t ose and gal act®&&2lit19uis a9 e é\tﬁ??ta%lge{)% r 5 YANP B EREEEPSY or use
in yeast expressi ‘Qﬂﬂey@afnﬂ Sotig, NYeNYqieAerobthsl aan BRu7 Bst6bah tw¥eastceethancer s

al so are advant ag f ] V.

transcr | pt | on f r OEﬁ;]SC%’DSE%UC n%"tgl%ct\%ntsméfgﬁgé |I’Cﬁ¥q g%aﬁ%fﬁgr %g%ﬁrﬁ%{;‘(")&lsl Qg 58

exanpl e, by pronotieres Bheskt m@@gfth@mctswé adelrsies N PO'RE /8183 a@@ﬁ:l‘ﬁyas poI yoma
virus, tow pox Vi wéas.r@gdﬁﬂmhreuaf (FUeh vasiAGeRONbIUSHRJing BRYRAL 2papk| | oma
virus, avian sar ComB virus, cyt Ima%a]how rus, a retrovirus, hepatitis-B
virus and nost pr@fErAbESOSR AN FPFus 40 (SV40), from het erol ogous

manmal i aneg@tionot engodueing hydrodee taots willpisonwtrerse §re saciidsnehaghehgkiom
promoter, from heﬁémﬁh%kane POBLEES amg%%bﬂ%n%yﬁdﬂs REOIRESES |Aofec in

conpatlble wWth t ost ce systens.” [0 he early and |ate pronoters
of the 3Vv40 V|rushﬁW§eBBWVHWﬁehPFVQ%bPaﬁWéénaéu@hmgvﬁdﬁﬁ@§P@FEFF&WSfragnent
that al so cont ai nsretphgicVA&M MoF-aloser aseemeﬂ‘ et 8 phipeal Fofrogdhenismeedi at e
early pronoter of the hunman e I I I,Sg,C i as a
HI ndill E restricPsi’ yrsgo:ng%%éhg 3 @& 7"{3 3 1 A pt?egxggﬂweecw p%%é}!; H’ﬁgt an
(hosts using the bmmmeﬁfmaqdwelpmmmwfﬂuﬁl@%lﬂ@faﬁé@ﬁc}@ opayir.digsl @@eﬂaﬁﬂﬁr DJ’ S

Pat, No, 4,419, 44@h,oﬁaﬁﬂm@lcfahs@tnh;s}svéafs thirig %Mt%hmér%rgﬁesycb%ﬂmbi&%ss Pat .
No. 4,601,978. Alternativel i nt ron cDNA has been expressed
in nouse cells unH@%dTﬁéoﬁéhf?%ﬁgg?HQYT' %ﬁ*ﬁ% ki nase pronoter from herpes
si npl ex vjosdaas. Al Feehalipwelng the Mrmp@uslcmr@mms vil rmiss inoorege trerfavonagtlie r epeat
can be used as th @ghﬂg e
[0114]Transcr|pt|§ﬁ9@$QPB%%@fA%NO : gggnﬁﬁ%%mﬁaﬂpggﬁg%t?%&%ﬁ?ﬁ%ﬁjby

hi gher eukaryotes“ﬁ§”@ﬁ@éhﬁ$ﬁ@F@a§§8SthVﬁé%?%Wh@*ﬁhn%ﬁhﬁﬁeéﬁ F@dEnce into
Ehf ‘é?Ct Orl Many mf’eléﬂgﬂﬂhf%%%@r%o@ﬁ@tnBWs&@@m ti’ﬁe}’@!ﬂ’;amilﬁiﬁﬁidaal@ldgenes

gl obi n, el astase tein, and insulin ally, .
however, one w || Ciﬁaé gjﬁ egérﬁahcéeor?%l%”% raét*déuﬁée %V erE%fo(:realslmrﬁt?iag Exarrpl es
i nclude the SV40 émdrt@neer on the | ate side of the replication origin (bp
100-270), the cytonegalovirus early pronoter enhancer, the pol yoma enhancer
on the late side of the replication origin, and adenovirus enhancers. See
al so Yaniv, Nature 297: 17-18 (1982) on enhancing el enments for activation
of eukaryotic pronoters. The enhancer nmay bg spliced into the vector at a
position 5 or 3" to the antibody-encodi ng sequence, but is preferably
| ocated at a site 5 fromthe pronoter. F. Transcription Term nation
Conmponent [0115] Expression vectors used in eukaryotic host cells (yeast,
fungi, insect, plant, animal, human, or nucleated cells from other
mul ticellular organisns) may al so centain sequences necessary for the
term nation of transcription and for stabilizing the nRNA. Such sequences
are comonly available fromthe 5 and, occasionally 3", untranslated
regi ons of eukaryotic or viral DNAs or cDNAs. These regions contain



prokaryotic, yeast, or higher eukaryotic cells. Suitable prokaryotes for
this purpose include both G amnegative and G am positive organi sns, for
exanpl e, Enterobacteria such as E. colt, Enterobacter, Erwin/a, Klebsiella,
Proteus, Salnonella, Serratia, and Shigella, as well as Bacilli
Pseudononas, and Streptonyces. One preferred E. coil cloning host is E.
coil 294 (ATCC 31, 446), although other strains such as E. coil B, E. coi
X1776 (ATCC 31,537), and E. coil WB110 (ATCC 27,325) are suitable. These
exanples are illustrative rather than limting. [0117]In addition to
prokaryotes, eukaryotic mcrobes such as filamentous fungi or yeast are

sui t abl 200%5 oni ng, or. eXNressi agﬂzélgé Ey%znfrpiﬁro@'ﬂ{ inm&/e ieneat: Bekryeelcos

Sacchar S cereV| siae 1S the nost n ryotic
host mi croor gani ?ﬁ@ta'ﬁ%\ﬂ}exﬁérwm%d%%@r‘s Wrﬁ%%é? %rgéwg?g gm{ﬁ’g\(,:\?@?%mwgg
strains are commpglsyvi @Maemt&l&md anttidusefuic dedeihat ars e tasbinding interface,

Schi zosacchar ONMYE &2, P vor Shle étv%}fﬁ/ﬁn(?%?ﬁﬁce%gﬁ i h]_d'hbzclﬂﬁ)cﬂ% BfityNaur ospor a

crassa; and fil a?ﬂgﬁ)‘fous ur ospor a, ‘ER

Tol ypoci adi um aﬁbbrﬁgpeEPqumi%ﬂ%@g@@bi@§Ei%%’3‘fé§‘“9¥mﬂﬁ?"dﬁl Bﬁ@teﬁﬁ‘ae muHaner
[0118] Sui t abl e hegtec8hbentatidhBcXpresSiion iraéraghy cesybateiboanticbodi es are
derived fromnulticellular organis I'n principal, any higher eukaryotic
cell culture is WOERABIESS S Wé? VgEom vertebrate or invertebrate culture.
Exanpl espeds) i nvertetsate g dfénity ﬁ@ﬂh@dteprpﬂ“m[y et bindrecalliniylferdhe BiEckow

etal ., BI or TeChnWh(%%Ys a@ieeéga’ogﬁ i@*&@ﬁéherl\ér Ik @4=sBin0ad 26 folGenekt, er Engisneer i ng,
Setl ow et al

ed 98 da et
al ., Nature 315, aBWD%W‘d(hl@’QSY "”Wlﬂ’?ejPBé %JF g&ig}ﬁ E@Pgﬁbﬁ?@ éfM%grl ant s
‘and correspondi ngs pe hekssdnyisody RS el tatyeis Theabdrse bfmmarm@stest isenings
Spodopt era frugi per cater d rent
nel anogast er (fr L‘?T’F%ﬁn Q;essg%g‘?ggé '%EM déﬁgﬁZvé&%Zﬂw F@%’H Qﬁrﬁ@é}:ﬁVtHA f%al’l ety of
viral strains foranthodpsfecti on are pubI icly available, e.g., the L-1
variant ghedut ognﬁgmaq% £05D1 6RmNEM Rpdartiney BbSiatral 8 pebnBotyy nor |
NPV, and such viruses nmay be used as the virus herein according to the
present i nvent| orvolsat PF EUPYPE $°F%r transfection of Spodoptera frugi perda
cel I's. Mupepver, +pl andoreieht st ildcting esereft actiddomhicbdings tsoegeby’ eyPean,

t i t t L
petint . Lometo, 30 L ORGSR, AN 8008, W00 pS. HoOkBy o sne

vertebrate cells %Igfcuhiljl
(tissue cul ture) tlf?a@mtﬁébmam%) h%‘élesgé‘é“??%sgﬁé IROTE e SRES Pf ess,
Kruse and Patterscglaeneegeg a(tér@&%beulwﬂﬂiﬂdﬁs of useful mammalian host cell

| i nes are nonke errbr - t-er.Ki dne
cell's; CHI’ABse Ka?mst e%%@‘ﬁ? 5? EQFW%‘ ﬁﬁk'%%l-@é ({S!SB?W %elaag% H@{R@ %Eg{( ?/
Acad. Sol. USA 77rardEdb6:, &880 2 hmﬂﬁeﬂps@rﬁﬁﬁwméel* §*e”I’fFlﬁ?%ﬁ“a(¥€PV| cal

carci noma cells (HELA)s6201, oe, l&héaﬁyarmb bSerahwman, ﬂhu@geeedhbmmumn liver

cells; nouse manmary tunor . are t f or med
with the above- de®Bf? B‘é‘are\?@ki?ﬁﬁ’%&t?doartgﬁri‘t”?%?{&ffl%%%ét arc?%wo 83?%%[?%% in
'colnventl onal nu]E r bverd heediogy, madiThe ethrése appeopan bt errmgephm?th? tpﬂeorrgt ers,
selecting transforrnants genes encodi ng the desire
sequences. [ 0121171 HGs] W%Fgggéisfgéédg%rﬁroﬁuce the anti bod \garl ant of
thi's investsson may. be Geodeinoedibialy of dpaes etyasps redrE.2 gipipns

avai | abl e nedi a sa@@c%m@ﬁ.wcb@;@mn m@mbtsﬁmnmwedwmwm (VEM

Sigma), RPM-1640 (Signa Dul becco' s . AHRVEM

Si gma) are sui tabP@‘“PéF‘G%ﬁIW%W”?@ ﬁﬁB?WO%‘é‘fT%‘a Ihﬁ?t %t% %dﬁa“’%%% the nedi a
descri bed i n Ham etthalmsy difettirindEn oy rsing. B8t ammos(smem)mo %%é@neéqtmae , Anal .
Bi ochem 102: 255, %%%%P%amé&o% sf%tutst@sThée?@%em& suﬂst@.ﬁizn@@@w be#, 560, 655;
5,122, 469; 5,712, ,

3/ ez as cg L g {h%r t he
host cells. Any oﬁﬁ‘”ﬁ%éc’rﬁ%@r%f%@ g §U WS RETE L a?%/ Wt h
hornones and/ or othefiugiromahirfoaetietrsthg smmca-s raysildong eitrea pisfubizneons!y or
epidermal growth factor), salts (such as X-chlorides, where Xis sodium

cal cium magnesi um and phosphates), buffers (such as HEPES), nucl eoti des
(such as adenosine and thym dine), antibiotics (such as GENTAMYCI N. TM
drug), trace elenments (defined as inorgani ¢sconpounds usually present at
final concentrations in the mcronolar range), and glucose or an equival ent
energy source. Any other necessary supplenents nay al so be included at
appropriate concentrations that would be known to those skilled in the art.
The culture conditions, such as tenperature, pH, and the |like, are those
previously used with the host cell selected for expression, and wll be
apparent to the ordinarily skilled artisan. ANTI BODY PURI FI CATI ON

[0122] When using reconbi nant techniques, the antibody variant can be
produced intracellularl Y. | n the per| pI asm C space, or directly secreted



purification st epeyY, " TRE T RTTre %%ﬁﬁﬂ“ﬁ
{interest 04Wd contdam r$a>rﬂ@9m@r§3ﬁ benseiisjoncs mlm%thle@mﬁcpﬁft thperapghiolsk clones

[0123] The anti body conposition prepared fromthe cells can be purified
using, for exanple, hydroxylapatite chronmatography, gel elecrophoresis,
dialysis, and affinity chronmatography, with affinity chromatography being
the preferred purification technique. The suitability of protein A as an
affinity ligand depends on the species and isotype of any | mmunogl obulin Fc
domain that is present in the antibody variant, Protein A can be used to
purify antibodies that are based on human ig Gl, Ig& or 1g&4 heavy chains
(Lindmark et al., J. imunol Meth. 62: 1- 13 (1983)). Protein Gis
recommended for all nouse isotypes and for human IgG3 (Gusset al., EMBO J.
5: 1567- 1f575 ( 19869 entialh etk fslidstitu@odTi tedarking zafid inﬂlﬁe{){lkaE 9@1‘11@?]mb§}o@|§c}r ached
is nost often agar t ri e. Mechanically
stabl e matrices g 9§§m 9%5%?%6%ﬂ8§£ﬁ5 gé?Lk%O amgﬁgs

pol y(st ylewdi vi ﬁyl ) E@ﬁz@ﬁé@ﬁsﬂ @Weﬁmn Vator epmpliow thraberyandosigbr ¢thein

pr ?fZﬁf' ng tlr mes hiAR a&aﬁslnaﬁéu Z@fégw@% caYRAe fo}r@@.gfsﬁf:kn?@%ﬁgog?
Philli psbugg, }R%‘?IC@ "%e%%’lﬁ ?QRHBEEW"ﬁ @é‘?l%ﬁ" C@%FF‘?L@C‘:I\‘F%R[@U’@%L% or

protein purifi catODtRﬂS%&th (iaswiaraic FRONERLYIF R, BRL4, GR+He xEfian FeHe ahtm,

et hanol precipit Ny 38 I ilica,

chromat ogr aphy oﬁh 2 {%%Mg@%%KEEEETWF%hﬁ%ngégﬁﬁg%%5@ﬁﬂéngﬁ%ﬁﬁ%yor cation

exchange resin (§U%%§5@e§pﬁ6FW§§ﬁﬁ¥%1%8%HF@C@ﬁ%uﬁﬁ?““&%ﬁéﬁﬁﬂb@%Bagﬁng,

SCS- PAGE, and anmmyyatdt §fb;tlbf>@,t EDRY. 65 PhabkiNR vaFe: atsthimyalh abk engependi ng

on the anti body %arla t to be rec vered é0124]Follomnng any prelimnary
the anti body variant of

i nteraction chronmtggy @@hyrg&%r@&r@éae@ Dmnap%éa% aaﬁm m';géoaén\@g{goabout

2.5-4.5, preferably ﬁ rformed at |ow salt concent a I ohs m about

0-0.25M salt). éﬁmmﬁﬁﬁmmﬁﬁﬁ$ﬁﬁﬁgF%@?@?Wﬁ%ﬁ%ﬁ@@tF@eﬂﬁmﬁﬁlatlons
of the poiypepti d@h@ﬁma,nctanbledf;t wineavb e @palt edche bifstoiagBi: @smbytephi | 1 zed

formul ations or %%Pe%%ar'ﬁ%g%%%%%ogy%%t tﬁgw E@% opcf)&éq%ﬁp éogggggl{%@g the

desired degree o naceutica
carriers, ex0|p|éﬁi§f%?C%WﬁbN@*@é@@¢W§ﬁﬁ@%mﬁww@ﬂﬁW©@®ﬁawnmﬁhﬁaaet&@alI of

which are termedgs @é@/bcﬂs‘v%ﬂérﬁsﬁ)a thar Qks @éarﬂ%@ucéat&fa%wﬂgan g8Akoest 8l 1 1 Zi ng
agents preserva 1 Onl C et er ant| oxi dants and

isotonifiers n :
ot her nlscellaneéﬁﬁ ggleer @%Eﬁyﬁ%éﬁ ﬁ%ﬁWHﬁFBWt?“ﬁﬁ%?%ﬁ@@@?@éﬁ%“S%P@ﬁces
16th edition, A tGsdidngEdinty &38&Eped Such additives nust be nontoxic to the

reci pi enggt ¢ hedasa0es 0t CARRRNbELAL 0%, V@%@gsﬂhbob@&%@ Byfyf,ering

agents help to maintarn the p

physi ol ogi cal coﬁHm?”8ﬁ§mEWHEVYQY5“5@6@é@§ﬁﬂ?“%?@ééﬁﬂ“§%m@@ﬁ%éﬁwwat|on

rangi ng from abouts RinMft=eeab@uitiadd0 MM ~Sui t abl e bufferlng agents for use
ic.and inor

h th Lude bt h ds and
B T R e L e

Citrate m xture, oo tigd QieChiclf“d;tdra 560 Iartﬁfm wintrepitile and xifioee]y sciekr e

aci d- monosodi um %M@E&S%&w@fs@axsmons%ugmi@eﬁrﬁa Buirf §I5§a §od. , succinic
aci d- nronosodi um succi nate m xture, succinic acid-sodiumh rOX|de m xt ur e,

succi ni ¢ aci d- d|§%ﬁ?ﬁﬁ$§ﬂ¥¥iﬁ%ﬂ@“ﬁ?&&%?%m“@@@”?mrPéFF?éf% wekeErs (e. g.,
tartaric. acid-scthuiendoasy roaté anexib ytreen pashHar domnbaralichspodtagsitemy artrat e
m xture, tartari uffers
(g S umari o acr i pn AR lE o it B f b byt BB Bt  or
(e.g., fumaric acreRiMSAOSEIPURTf B4t e mi xture, fumaric acid-di sodi um
fumarate m xture,pAPARTOANTRHBYAREPeOl Besiyum funarate m xture, etc.),

gl uconate buffers (e.g., gluconic acid-sodiumglyconate m xture, gluconic
aci d- sodi um hydr oxi de m 3*8eirFEePPtiRfoni ¢ aci d- pot assi um gl yuconat e mi xt ur e,

etc.), oyxatate buffek 4ge@or fr@ﬁ@nts@h@@éf@a@@@Lé&@ Mﬁh@ﬁ@‘geﬂ‘s X yeflaexal i c
aci d- sodi um hydr gxi tur

oxa t u xal at e, m xture,
etc.), lactate blj"f‘ﬁ*bé’s& eﬁm%cidﬁcstc}”@‘“tgg ?8313 Tsta’rﬁ ?rﬁsfnpgrﬁfﬁﬂbg PPacti ¢
aci d- sodi um hydr oxi de nlxture | actic aci d-potassium | actate m xture, etc.)
and acetate buffers (e.g., acetic acid-sodsum acetate m xture, acetic
aci d-sodi um hydroxi de m xture, etc.). Additionally, there may be nentioned
phosphate buffers, histidine buffers and trinethylam ne salts such as Tris.
[0127] Preservatives may be added to retard mcrobial growh, and may be
added in anounts ranging fromO0.2% 1% (w v). Suitable preservatives for use
with the present invention include phenol, benzyl alcohol, neta-cresol,
met hyl paraben, propyl paraben, octadecyl di methyl benzyl anmoni um chl ori de,
benzal coniurn halides (e.g., chloride, brom de, iodide), hexanethoni um
chl oride, al kyl parabens such as nethyl or propyl parabe...'n, catechol ,

~ AT



present in a range of about 0.05 ng/nl to about 1.0 ng/m, preferably about
0.07 ng/mM to about 0.2 ng/m . [0133] Additional m scell aneous excipients

i ncl ude bul king agents, (e.g. starch), chelating agents (e.g. EDTA),
antioxidants (e.g., ascorbic acid, methionine, vitamn E), and co-sol vents.
The fornul ation herein nmay al so contain nore than one active conpound as
necessary for the particular indication being treated, preferably those

wi th conplenentary activities that do not adversely affect each other. For
exanple, it nmay be desirable to further provide an irnnmunosuppressive agent
Such nol ecul es are suitably present in conbination in anobunts that are

effective for theargursp@ﬁ@sog sén?nﬁ}edamw@p%aé M@d éd?h%e%@rn&fsthﬂéb{t HRhpR be
ent rapped in mcroc coa cervation

t echni ques or by %%?ﬁ?%éﬁﬁeglpg [58m3?rgesreﬁea?‘" Glﬁ‘ﬁrc’ef %ﬁ“ rég}'}j{ﬁfbﬁi srapeutic benefit

- hydr oxymet hyl cel liuteSeaamalgedvetvenanticodiecaps i éireated ap@hgtﬂém;ﬁdlmbmt hacyl ate)

m crocapsul e, T eSRaL Wakilid Brdeobl 8L 9&43.94 %gnag/e&e'a%%wméxéﬁaﬁgﬁqoﬁe

exanpl e, |iposor nes al bum n m’crophere oemrul si ons, nhano- partl cles
and nanocapsul es)® 6rreqelﬁf°r%ﬂ'9?éﬁ§w§1 BrisIrOvst) GAF1Y e npaEd ther ereelinscl osed i n
I[?Srlngg)ggrgn fs Phalr raeetishiciak. \Bﬁmiea&efxayﬂgébﬁbdaﬁl% mﬂnuné}gnn(%ra%am@ (1980)

e fornu t n vivo .admni stration
sterile. This i s%b{ebg) 2 ﬁgg%gé{% bﬁggﬁdh?m TECRTRTBT Y OrpACE |L‘F‘cn|g§¥ Bﬁ'ct hr ough
sterile filtrati mﬁtﬁ@éﬁﬂﬁlﬁaﬁeee’i mﬁsaibﬁwbteélf@asmmreMWae| ons may be
pr epar ed;pofyi t ablerexanples p@ﬁu@r‘»’;ﬁén@bm aﬁ%mﬁwﬁﬁ‘a@%% LOng, é&%&ﬁde

sem - perneable matrices o haobi ¢ ymers contail ning t

anti body vari ant AP EEPT frﬁggﬁgtséff@mf S3tha. ‘Fﬂ‘t‘%‘ oirlieeharartifcl es, e. g.,

filnms, or mecr ocapsfp&peSe udedamiplresiofan austzatared-dreliredse sapd £ces | ncl ude

Dy e oy QRS Ol ajpg%ﬁcamx%%s%%lrcgdpa%wx';n g, or

pol y(vi nyl al cohol ? actid copo yners of
L-glutamic acid é‘ﬁd‘“é’fq@fy 0 ”I‘_Qr%ﬂsﬁﬂ%rﬁ’ﬁloéa“ Ay Aoy peties be cetitgdiehie-atanydr
acetate, degradabkgsih, albt'ﬂnﬁanQJséd gdry@@inb@d@%plarga@tq,hM@ﬁoSkeweih ifpet he LUPRON

DEPOTT t ab| ct | d
copol ymer and | oUBTBIEAE Seat AUaYS AREBor Bl ASer SNHTYF ¢ aci o

- Wil e polyners stmhidafregtchyb@pesivé nylienacet atimmanide bragtihe (aci,drgdugecd i c acid

enabl e rel ease of.:MDl6o4H;eS LQfs oF?Yc?srur‘tJrQan'Qx%ll }ﬁ?\g&rﬁ @a%@aggg' s rel ease

proteins for shorter tImE‘E)eI’IOS Wien encapsul at e YantTbodies remain in
the body for a | GAG I Wittnes amey" Berditaie é‘db‘?i‘ca@bﬁ* BiPae BT RYNW SPRYERL  of
exposure to noisture atPdyciénal @stibddiesy in a | oss of biological activity and

possi bl e ghanges 4.n "lbg‘gﬂ%gdigg&ghgt}{an%gg%ﬁ‘ég nal st r% !El"'?_xrsnﬁs rﬁggapge\“ sed

for stablllzatlon Sm i nvorved. if the
aggr egati on mech&H?s ?@‘Sdii“s@b*{ﬁé@@ﬁ@t‘%ﬁ? be lﬁ!ﬁqf@ﬁﬁ@*lf@&:fﬁlemﬁt&i@@ ihond

Lor mi'é' ]9“ t hr OUQ;&ﬂ%gﬁmedl\a&bﬂafw b@j@vdnﬂmlﬁr@mggﬁentss%a%%le bfze?ité:hrpc@aﬁ?yt be achi eved
y modifying sui r ] i zing from aci di ¢ sol utions,
control I i ng noi sfrﬂ%en G rﬁ?ponﬁ%?ﬁdygg‘bc}‘“@d? "5t addi ti ves, and devel opi ng

"'s'peci ficloptl ymer Ametard ace wmm&dtalgamsthe[t@f@%]mmogmmugét@ermr apeutic
pol ypept | de. " ant o e, LhAORREARLRGF LN ot Lboiie pdective i the

treatnent of a particul ar disorder or con nd on the nature
of the disorder &7SPEOMEYIYEH eUNE ceareBe et e pm ﬁeatr@yhesqoawward clini cal

t echni ques. \Wer entpossizbl. @nelﬁont%ﬂa‘zéﬁﬁé eamkie athdete i e« haodpse- response
curve and the ph the.invention first in vitro,
and then in usgf %f%%%F’%%L %Iee[i“ ”tOFéJbGa‘%WiO%?mE@ ’?ng?liehgadiwaﬂ%ns

[0134]i n a pref erskigtappsdipdan at @wtma@a@vs@m«@m lefer hiramapetiec

pol ypepti de, antikedyq 6k SRAGERD L DeF 80hod aﬁm&dm;ﬁhé%a%rb%gsé% yRtBeuaneous
i njection. Each d e may range from about ug to about pg per

ki | ogram of body‘:J or nore preferably, fromabout 3 ,ug to about 30
pi g per KoTgr ammedgamml!ghantnbp@dsié&]:fﬁhenidmshsnig hsmawﬁo&mﬂpstrﬁubs@mr@eous

adm ni stration nunber of
clinical factorrsr%mlnﬁy?l’oﬁglgﬁ%&tﬂfe&%@g@%%ng%gg%é éggzr%ﬁ{bmé}%n?q%%ase and
the subject's sensitivity to the therapeutic agent. USES FOR THE ANTI BODY
VARI ANT [0136] The anti body variants of the.invention may be used as
affinity purification agents, In this process, the antibodies are

i mmobi li zed on a solid phase such as SEPHADEXTh™ resin or filter paper,
usi ng nethods well known in the art. The inmobilized antibody variant is
contacted with a sanple containing the target to be purified, and
thereafter the support is washed with a suitable solvent that wll renove
substantially all the material in the sanple except the target to be
purified, which is bound to the imobilized antibody variant. Finally, the
support is washed wi th another suitable solvent such as egC|ne buffer

N A N ] -] "



[0139] i n anot her enbodi nent of the invention, the antibody variant need not
be | abel ed, and the presence thereof can be detected using a | abel ed
ant i body which binds to the antibody variant. 101401The anti bodi es of the
present invention nmay be enployed in any known assay nethod, such as
conpetitive binding assays, direct and indirect sandw ch assays, and

. I nmunopr eci pi tation assays. Zol a, Mpnocl onal Antibodies: A Manual of _
Techni ques, pp. 147-158 (CRC Press, Inc. 1987). [0141] Conpetitive binding
assays rely on the ability of a | abel ed standard to conpete with the test
sanple for binding with a limted anount of antibody variant, The anount of

target in the tesarg&amla%sno&glawwg@ Va@w&@é&mw@ﬁ M. Aty 2ERISEE e
standard t hat be;ﬁ&g}% bound to th facilitate determ ning

the anount of st S e o L P SRt
i nsoi ubi |i zed bef{@tl8Apendatirgrctiidrteasenupet tadommkeassaygsul t, the st andar d
and test (gagpl e thal,.ar &-bowad.t {‘P:aftni?d ﬁmza@@e@ 8RJIBY, r&_@w%@m}é

separateé fromthe standard and t sanp mh ch remai n unboun

[ 0142] Sandwi ch as”éé@)/s‘w%%ﬁh@’ﬁéj%ﬁ@%@e‘\rwi@mﬂvﬁo‘\éﬁ?qf%@‘\@@ua‘eéeiﬁ SeEpabl e of

bi ndi ng to a di f fierent abomtunogeR:-bwottien, Lacs (1epitcapes peforthb® protein to
by a first anti body MHEEh T EoT BRI Fed o T it st Pl eat t er
a second antlbodyW64ﬁﬁ§4§%4®ﬁ%5U@§@e§aﬁﬁﬁ@0Kﬂﬁugﬂm@bmﬁﬁg an’lnsoluble
three-part conpl ex. Seemgnéiondamibdads No. 4,376,110. The second anti body
L L T R it L e
‘a.detectabl e noi ethgir Gnifvdh spedfichamehss cleras sy jntibbdes exanpdre usenighsrype  of
Soryre. 5353 ror TRSOhGRRPRE R A s RS R £ S L
frozen or may be @f?ﬁ%ﬁa@@eﬂ'ﬁs‘fﬁirTé’f”chﬁ”arﬁﬂmﬂdﬁé@%bﬁﬁﬁée R MPW‘C{P@BSUCh as
formalin, for exaﬁﬁﬂw&iﬂrsﬁt@e%]aa_@@ymw@t)éil &%uf&ﬁo@h@@(i@iﬁ)gﬁﬁga &vﬁ?ﬁﬁa\“ VO
diagnost | ¢ 25y Sy SeRgRhliye [iBoRpt body variant 1o Tabeled wih o )

. sup. 3 H,0088up. 32n Pegwbridap. r@ﬁh@i) a spuschatothshepireprie roarertyeall ®chks 2ed usi ng

i munosci nti ogr aphyen:, S%n%%@@g@heranwcg@d@afctnséalt&xncﬁ%&m& ankd pogy. of the
present invention may be used detect the apo esent in, e.g.

the lungs of an aSEHMREPFRe Bfa%*?%w aw%ﬁﬁbw'aﬁﬁc@aﬁv bﬁg ® & @8 ent
invention can be peow: teduiiniien. kittnatver, ymmackagadymmwbmna&m@mmﬁ$ reagents
in predetermned g t gnostic
assay. \Were the S%H%S%éﬁr%%égwﬁ rlﬂgé]%r “S ﬁrqga%%ﬂg ﬂgsm%’ta}% it may

i ncl ude substrate%m@ﬁﬁp@ﬁi%@ﬁé@émméaurméﬂﬂﬁvﬁmﬁéwéﬁ%WWﬁ W@ﬂ@mmah substrate

precursor which pw\usbd;d@sswst%a@%@@trﬁm@pgm.ca@n@@bma@arme Pfés@qg@@horfe]g In
urrers

ddi t h I
Cera "2 MRk bur e B Sl T SRGTRE 3 REY Frioo 8P BEHIE ampunt s
(of. var! ous reageedisn ey pbieragr dosinaicde bymtre sprstancetethétamhigibhe griwttabi or i s
in solution the rg %{‘&%hé"@e@%ds%ﬂa%mfeﬁh'&e%p‘sér:yéérgp Q@%%Ma! vity of

the assay. artlc reagents 112} rov wder s,

usual 'y 1yophilizZ8¢"°%] %F‘éf? gk W@PHW@OWWW SoANER %@@'ﬂ‘i’ﬂqc’éﬁ trﬁi‘qf?raﬁ? ovide a
reagent sol ution (m@nmgsrweammﬁmmﬁramdm’g@em hdrkionas i VAIVQIUSESFOR THE
ANTI BODY It is conte te t.t tibo resent..invention
oy be used 1ot BRIttt 3% AYLIRRMER pol L 1SR SRk ]

adm ni stered to aprﬁmmhi@mm“ﬁmWﬁﬁDWﬁ@flChéf pin podesdofyebbtaaiehs ag tiwsecl i ni cal

data, for exanpl etha*%@@#ﬁnﬂy rsgwrg%smg"m@m HOuddsn sfra%%&g aym‘é ude

nonhuman pri mat es, 0 ents a

preclini cal studl5%”5%@“H¥%V8Fﬁﬁﬂng§U8ﬁmaﬁﬁﬁﬁp§mﬁga H@d@ §ﬁ@ﬁ ani ma
nodel s for a d|sems@umpomaﬁrgabedam@WMLﬁﬂemanhe%aﬂwmowanay:mﬁrms@d to
study toxicity ofpl. %e%?%k?f&g%ag ochBAY eﬁ manl 6L Ok bEH%%&&H?r?gﬁ ment s,
dose escal ati on studi es may f & nmanmmal anti body or
pol ypeptide is adm nistered by any SU|tabIe !neans, i ncl udi ng parenterai,
subcut aneous, intraperitoneal, intrapulnonary, and intranasal, and, if
desired for local inmunosuppressive treatnent, intralesional

adm ni stration. Parenteral infusions include intranuscular, intravenous,
intraarterial, intraperitoneal, or subcutaneous adm nistration. In
addition, the antibody variant is suitably adm nistered by pul se infusion,
particularly with declining doses of the antibody variant. Preferably the
dosing is given by injections, nost preferably intravenous or subcutaneous
i njections, depending in part on whether the adm nistration is brief or
chronic. For the prevention or treatnent of disease, the approprine dosage



Dependi ng on the type and severity of the disease, about 0.1 ng/kg to 150
ng/ kg (e.g., 0.1-20 ng/kg) of antibody is an initial candi date dosage for
adm nistration to the patient, whether, for exanple, by one or nore sparate
adm ni strations, or by continuous infusion. A typical daily dosage m ght
range fromabout 1 ng/kg to 100 ng/ kg or nore, depending on the factors
ment i oned above. For repeated adm nistrations over several days or |onger,
depending on the condition, the treatnment is sustained until a desired
suppressi.on of disease synptons occurs. However, other dosage regi nens nmay
be useful. The progress of this therapy is easily nonitored by conventional
techni ques and assa r l bdea Abodirradtcior EA- 1 or

anti- | CAM 1 anti Bady G TR proR ap% A 450150 The _antibody

vari ant conp05|tﬂeﬁmWWﬂaT%ﬁﬁ%ﬁﬁﬂm%P%d”‘ﬁ Waige ki dﬂ?n|§W§PZ a manner
consi Ste[b%sz}{\ﬂ é h Q\ﬁtgﬂwyﬁﬁf&%oll@ﬁgﬁdnw&d Heapbous dhtrodzensind@esited on Lt! n this
context 1nclude the ar . dis r.e ~ar

mamal being tredlf®d! C’ " anwo“¥ﬁw%qh ?53%96 °F ggﬁﬂﬁmﬁeggﬂﬁﬁiagtlent t he
cause of the di scmlrcﬂhemqreaafrei smvwebmtardséidi m@?@ﬁsé@wﬁ%“@@%ﬁﬂa AHEH hod of

admi ni stration, the, E&Q%ﬂirba&e% gelmiNixsdenid rasss, eud)oblteblelcaeter s known
to nedi cal practltloners " era eutica

cti of the
anti body vari ant %A tﬁ'aﬁijﬁ??%@t '8? ¥ Wo%oé‘od%$8§bﬁgﬁs Sgcre%ggw%
consi derati ons, an6cidres bhResurdby mparsardunt the edessagdunt by preveiatel anel i orate,

or treat a g'ofﬁﬂf‘:{nﬂéo%bﬁﬁ{aﬁﬁca’sgpgo%drg%g%é@fo'r@iétmﬂ"ﬁ%ﬂafﬂ@h be, but is

ents currentl % ucg o_prevent or
treat the di sorde?FBDh@fO%ﬂJéﬁi@@?ﬁpa’fﬁﬁé”réFF@ﬁ’FPWeQ%ﬁﬁﬁﬁphB S ¢9Y5t Rler agent s
/depends on the an;mﬂpc;qgm@egdabgdy present in the fornulation, the type of
di sorder or treat ot her
gener al | Y%3Yed |nS§‘E%“C§§fH%m36§%P8QS” gﬁb%d’??n% %ﬁﬁgo;g?gtgﬁdo%&ip %&?gg&ggs used
herei nbefore or abouniérabprogedursded. of uttkolihereeeiis PEterfizyedarrosdges
[0151] The anti bOd%r?osfné;Osftoeéﬂ%H)P{o%%ﬁg eﬂcﬂﬂ’s%é 95'5\%!1@%% @f&ﬂﬁrﬁfﬂ’@ | gE as the' r

target may be use ese @A

di seases such as BKHRR aaﬂ'qoéiea éhg HYbHF?rT‘%C%S E%Yﬁ ?fr?c?ciW?etci §UC@ V- fever),
eczenm, urticari apn@tiQphal, deromed ik s placed iitoetbradsbe vgites. wiitiears #ed ous

physi ol ogi cal condition, o tLG sh OYme FAmsteP88rSt 1 NYS,
snake bites, food" %ﬂ‘ls‘leﬁ%%mg “f%?&wg&% 3 ”Cg%%% gg@;gg@ Under tﬁg{escorye of
this invention. ANHBODE EPIEOPE CI\%&PF’IQQ@ V[tbqag’%?ﬁ‘éo?@??ﬁdoé‘ﬁlaﬁwg*es ‘efers to

a site -on an anti geRbRpWhhiThsBeaNdf-RIDNR 4& hs, jeasqomd, foBxaelpls, 8pi t opes can

be formed both from contiguous am no acids or n 0 acids

j uxt aposed by terFﬁbﬁ?tk’/ﬂ“ﬂé&d‘f%ﬁ‘g&?qﬁe%? gotr g”ﬁan r\‘:‘Ea\(})yt %géeﬁsdhg or rredpa‘ g?a o

conti guous ami no asials iapect yiphe abrhyiogoas awm@dsegwe&qo&bh%ﬁéﬁ ths- 4%@"@@“ ng
sol vents, whereas,epitopes &0rmed QyqtRl Usary: d:ak dicag)arey txpiseal |y | ost on
treatment with denaturi ng solvents., An epitope typically includes at |east
3, and nore usual loy‘!”gé@tﬂeé@%ﬂ@“%ﬂm%‘)‘i@eaﬁﬁeno acids in a unique spati al
(conformation. Antibodies tHahariegogitiogieshe same epitope can be identified
in a sinple inmunoassay .show n Yin E@shlegk the

bi ndi ng of%%hot he%‘@ﬁ? ?%’883? aftggré %J&&%AKQ%% cg%qu?%%@%i 't ope mgpplg()ng of
the binding site fess thhi ghirédct hwayvaalﬂblﬁsed@leeaﬂt@eneLFbSiE @dﬁ’ryé%eent

| nvention invol veqor}@%ﬁw@ s@ﬁ@énc@'ﬂ%s‘nﬁé&%oﬁ Hl@En Bieadh. %hu@%ﬂbhﬁedﬁmn of the
OHS dormai n of IgE, an ai ani ne scan

at_sho i_ndi ng,
amino acid repl acé’ﬁ%ﬁrtm‘f‘"?éi’ﬂ‘r@o?“fde@ﬁg‘r‘?ﬁl”ﬁr@d‘r‘c?g‘”gchifr%‘? “T801° Wﬁgh gl th di rect ed
mut agenesi s. [ 0154]Fbe Tpeqt ictensarntio dchigeghieh pe CCPB rdoTri 2o fimpyE
requi red seventy-thr i " ,@V@eggé%ms subj ected to
bi ndi ng by | abel edn?‘c’acﬁit%lS %S({I:l RIF%& Fg@kggﬁ%n lEEfesen i nVﬁ
det ermi ne the spediuiag! Zefm“‘tcébéf gyseptaly gerigmed o Wﬁh%fﬂﬁmo g meqrﬁﬁd toits
high affinity r eCQ:BIMkersTbewe@%@bl detugcan: ixdent i fedRicanmpegtal. désuras

| - 19E_MAb I .d d
oi tope " B (Seo FEBLLE %?5%%%3 i e 3 SRR R

sequences are about 80 am no adds apart in the |inear sequence, they are
positioned close to each other in the three.dimensional structure of IgE
Both are surface exposed, they overlap the EceRI bi nding site of IgE, and
in both peptides, there are positively charged resi dues of Arg and

hydr ophobi ¢ residues of Pro. Figure 12 illustrates the binding region of
Epi tope B as determ ned by ELI SA using peptide scan. [0155] A determ nation
of which am no acid residues are critical for binding of high affinity
anti bodies within these epitopes was performed by al ani ne scanni ng

mut agenesi s. (Cunni ngham et al., "Hi gh-Resolution Epitope Mpping of
hGH-Receptor Interactlons by Alanlne Scannlng NUtageneS|s Science

A NN A A NN -\ p— " . ™~ I 1



[ 0156] The invention also relates to pharmaceutical conpositions, e.g.,

vacci nes, conprising the peptide i mmunogen nol ecul es of the present
invention, including SEQ ID NO 72 and/or SEQ ID NO 74, and dil uents,

exci pients, adjuvants, or carriers. It further concerns a process for the
preparation of an inmunooen of the invention, conprising covalently
coupling at |east one peptide of the invention with a noiety capabl e of
eliciting an i nmune response agai nst that peptide. [0157]1t also relates to
i mrunogeni ¢ pepti des as defined above, for use as a pharnmaceutical, e.g. in
the treatment of gE-nedi ated di seases or conditions, such as allergy and

atopi c dermatiti %ubsﬁw@g‘rﬁg&]on rlu%a“ﬁﬂ}:@e&r dred @c@é}c@@fo@th@t‘ﬁ%o% g{ muni zing a

manmal agai nst | gE-nediated di sea n(gr condi tions 3 | ergi es and
at opi ¢ dermatiti $EIEBRSAT WG A %Y AP St Fdrtote ésﬁfhé‘f’? péutical ly

ef fective amount pefciidshién themresegeniecticpept haesnias adéfdipety abavere@iR pati ent
in need of such t s‘?o%%é@%t on{eoéf?%%ﬂp& IR0 g&%ﬁ@tndaex%l gBus g, present

i nvention, while' el ng antially incapa Iatrng non- cytolytlc
hi st am ne rel easénuriag @*@a®%| e of eliciting antl bodi es with strong

ser ol ogi @@ds) Cr 0SSrmE e@fdel of hliaM dridblk Rembas, @6t | @ﬁﬂa’ﬂ@ ha;suydto%e%&nﬁes of

Bout"s. 3 oo o 45bhe OB ey SOk LA h s B sBbeb B (o O from
i ntramuscul arly, Acodrtionedndso-radpe desi(fifooshael e dosmscod! tkbﬁh@rrsiamomn 14 to 28
days |ater. Dosegeuhll - -CONESS IePERALLAHIRB: a@?‘&%&wr@ﬂurhmaﬁ&)% wei ght

and general health of the patient. | nmunization ctive' or
"passi ve" " adeingia SG?LE?ﬁfﬁﬁ 75% PEvALREUSGR e ‘Sﬁg’ééﬁt%@a%‘ﬁ fedRmogeni ¢
pept i de of t he presenbarkim\e@iitdgns Badaaspiantd thé ghnEeSponask “{loSthaCt ively

! nduced by the S"h}{hﬁjﬁtzedsantlg@gﬁsma E—afem InlmQJ]ﬁPE lsﬁAgééB ?993 I iz e%?‘tl On this

i-s preferred for spec y reated
simlarly, as e.dg/olifpltiRe: Qﬂig‘l9WeA®@m%mﬁh¢ﬁumg%mﬁfwu@affﬁm@wm #raives n

i ncl udes those m;o%rzh@é&smughah@M@e éf@ﬁh@ﬁ&pﬁﬁBb’d:é%fof'a@g@Bﬁﬂ%ﬁt{r&%tol@ iciting
en

an i mrunogeni ¢ response in a e cov

Coupl od £ 0. pol ypeBRCHEEY PHae At S5t YA BN 60 (OFoBEDEIdE or Bt er
bogds bet Weendf reeme:azdmwmykqu?rmam rat alh yaiodatl. AGr0BpPSUBA, @h;&a}ﬁmsyw)ept i de
and correspondi ng, gr NG gycarrier material, or
alternatively bygh%%dlﬁa‘fﬁ?%u&hﬁa conggg?l naI bi functional |inking group,
or as a fusion protev%“‘FGlgzﬁE&%ﬁ%les of such i munogenic carriers

i ncl ude: g@khum nwangm&mmu&%vewe@mwemged Foheylé Q@Id%ﬁdhbf@wbd&@mg' obi ns;

h t | t
xirabted 1rom asCarTe ot raR SpFe BT EROIe SRR de OGNS HRERr tod in o
| munol . 111 [ 1978pct26(0268(sc3. e.4. n‘ivﬁufmmto P 2JJuIB T I Bi@02mical308, J. | mmun. 98

[1967] 893-900, _aifsick BAYSE 0k:10A9% [:198Qh: BLnaYE oI s biedy pr oduct s
thereof; polylysine: ' polyglutamc acid; |ysine-glutam c acl yIers;

‘copol yners cont ai (W55 T9EVRe 165° GRATTRT F78:NOWPE PTOgHERS W@%ﬂyr?é(\f%coﬁ‘g'éﬁ‘t
{produced usi ng ditpbtdnd. 8ot oxeiptt, Di shitodntisyrieoxaizd basolamaRageHinthoear ri er

Coen Bouvery” B Mopb ot Ml ek SRR P 300830 0 R0 C07, 208
toxoi d material s Banl adsbepisaliswdripa ot Hews ERgmesy €vrEor 2. The puri fi ed

protein derivati V@oﬁ@échhélb@’mlheﬁﬂéﬂ?ﬁz} S\cd%%mgl t@léh@eﬁér}é Frrogérer:(agg for
utilization in the ' E es not

htuce 8 Tocel || rEEFONEEHT PP P aY P FEor A e PBRCoh A BTE hapten)
and yet behav_es atscranqbedﬂoylhprpomestsvecbf mmv@émgaamsm! bb@cpog'antzedwelsw ieB- cel | s
as such, (2) it Is.known rﬁ&hgeen%%a !Hsaﬁli%%&ydg%\%&ég' ﬁetc%nFGa”'erS

in the |inked recognltlon node; can be use umans w t hout
further testing. TOT6R]§He) 6P%§éﬁ?m@ﬁ9éﬁWWdW3§ﬁ@6ﬂ®élates to

pol ynucl eoti des encodi ng the peptides of the present invention, vectors
conprising said polynucl eotides, and cells harboring said vectors. In
addition, active inmunization may be achieved by adm ni stering the

pol ynucel oti des encoding the peptides of the present invention. Vectors
suitable for such therapy are known in theg,art and include, e.g.,
adenovirus vectors. [0164]"Passive" imuni zation is achieved by

adm ni stering anti-I1gE anti bodi es of the present invention, to a patient
suffering from gE-nedi ated di sease or condition.



[ 0165] These anti bodi es can be prepared by adm ni stering an i mrunogenic
peptide of the present invention to a non-human mammal and col |l ecting the
resultant antiserum |Inproved titres can be obtained by repeated injections
over a period of tine. There is no particular limtation to the species of
mammal s whi chMay be used for eliciting antibodies; it is generally
preferred to use rabbits or guinea pigs, but horses, cats, dogs, goats,
pigs, rats, cows, sheep, etc., can al so be used. Antibody is recovered by
collecting blood fromthe inmunized animal after the passage of 1 to 2
weeks subsequently to the |ast adm nistration, centrifuging the blood and

i solating serumf I I | e.g. be human or
murine. [0166] Wh i ) j ect, "an I t he present
i dRERhBATPRECE R Be IR AN TBEITET ™ he ¢
i nventi omoegan be {b;ﬁ%m@obm@ﬁi Htibbey Hab ecsraigem@ificbynd ieolged, dnabr aoesetidoar
O o OV ey BDN, LA Qler B ROt AT BLSLEAN ol Eised. Ay
11 qutl "BTeslra g el B AT AP eh T

conventi onal be e ch 1s dcceptable to
t he subj ect and cﬁﬁlé?s?@lvio"t\heﬁ@@@ BaéfKﬁélaé@f CEWI- e @frﬂ?fé%ﬁ@s’f*m*ﬂf@r@ﬁfﬁ%ﬂ“@d‘ffered '

saline (PBS), at r@sn@l&‘%a‘?'b@@ﬁ%@uc&@ﬁ th@pﬂ"entae@@wdymﬁer@ #BedeQeslit h anpr ef er ably

about pH 7.0, may_ be use Wt h sui.t abl dj uvant,
such as an al uni ri?“ﬂrr?\vmﬁﬁﬁ?j@”%%g@q S ﬁvgﬁﬁogf (.fﬂrﬁfnfﬁg P ?gr% exanpl es
are offered by waraobies bf tmstewati remoramdidnmtotu}od\f\wc ofie thogs whaghiron.  EXAMPLES

Exanpl e Humani Zatdo%'fergp bf%@ttérgelz%%%AM%MN&%J@Q#% :668)sEhenseguences of

t he heavy chain variablfe regfon I 9 ain variable region
(VL) of murine nﬁ&ithfﬁﬁsﬁté‘?lcowé’i’f@ﬂtk%ﬁp%?%écmﬂf‘%e%n’awobﬁtoi BeUY e i ne
aﬁquegcesdaval | abkes7) narltdw pQﬂHb&t@lrQBé %b%ﬁﬁterfﬁ%\(EFaBQ 800 mrahaewe used .
/wnen deciding on a .t te crLoe |ng overa
length, sinlar cﬁﬂﬁ?ogb%”%’r gﬁg]‘\?}ﬁal op%ordrpore o?\%\gclgﬁra Rgéﬁ?gilorhr Say. si ze
of the CDR, ‘etc. rAisui%sc‘ﬁrantehmgr@emﬁnitcéW@Irtdm@aﬁmttbgféhm@mﬂbpﬁmrfﬁ@@rwqbfesult for
choosing the optinal.shuman tenpl ate as shown in the sequence alignment

bet ween TES- 021 I\/Ab heavy and || chain sequences and the re pectlve
human t er{f88t e se’ﬂ?@ﬁé@?sdbtﬁ?é'ﬂ gd'F%DPfOQW‘é”‘%ﬁ'%ﬁH‘aﬁﬁe amw@i*rﬁﬁ Yhis case,
nmore t han one hunﬁmﬁrr@meymmnstiﬁmmﬁ&te:gmwa&nm;edﬁwdirm—’d&s:mgmﬂmmm ant,i body.

The, human tenpl at e) shasen.{8rid heYH DAL, MeR, & Gahi Ratian al PSS (aa
resi dues 1-95) an tb resi due PP “rhe hurman

t enpl at e chosen fWwiﬁeﬁwswﬁmfﬁe%ﬁﬁoé?%ﬁﬂﬂﬂn@i ‘ihéﬁh%fﬂe Eﬂ@dP bs?tjb@fr oup |11,
as residues 1- 87)th§%@bm§§1ﬂﬁb @@&&% «6r3(§ Fesiiduess 98: 3. NoSessEhgile 3A)
The framework honol og ne s ckerrrp

e a0 o bR B LR SN lRle wr[n%%f&z&%f%ﬁ@@f%w Buhen

chosen, a Feb |i beizasy was constructed by DNA synthesi.s and overl appi ng PCR

as descri &gﬁrabwﬁuma&oemm& éneoo':ﬂggen%mo J&@sédubnﬁ@rvxnmssar@e@%@@y of

synt heS|z[ ES-0 nt hesi zed th the respective chosen human
tenpl ates, DP88/ J¥#B *y&ﬁ@em@%/ kPR mﬁh%a%dfﬁﬁ?@e%?fﬂ@d%fid%%wf affy it MRRE 04096
(fr. 212). The oveipbappbng-husitedir desdiepeothitgodpasit iRIR Mitagndsivlangequences

fwere synthesized in_the ran t I 0 wth 18
to 21 nucl eoti de %a\?é?qee{n Utag BS_LSI%]%&%%é%??%r?dc%p‘ggngr(Zﬁ?’ O@Eggﬁd&e\ﬂq-?%gene was
perf ormed usi ng asidscies- ﬁmﬁﬂa@réémfo@ﬁw\éh@l pisfariad mationtel ssneglinsherafesiehi ¢

sequence to the fBi%BWoKdéz%Qdi 284 Eﬁ%a@@dn@@n@v%mﬂg t@%u&mea@mneal ed

to the end of | eader se nce a revers mer. fr
bonsorved. const satTPEITOE § RS PeRE e BEE" S e, CErE TBHe.  The
PCR product was pmmlfbemm@emagwem@eafgeregeh@ubﬁmmhm esis, or by commerci al
PCR puri fheation KFDTE?%‘?@ mraﬂh @f;qlepw@ft\@ﬂan@ E%}Oea/a ﬁ&&é&u@%%gd and

non- speci‘fi’c PCR hosy | 'ation of or med
usi ng 2pg PCR pr o8)igtesis BpEor@ie t?ﬁhap??f‘%%é?%%q ‘65’%%3@‘@%@9%0‘?&‘5&?
2/ .. /L of 10x PNKziHibdiestely 1pdn@fecl@MabilBal be rtiebakd Nﬁnbﬁl‘f@th@%nﬁ@l}@ht
adj usted by ddH20, Aftfn LN ubatl ng at. 37§:afor 45 m.nute

denaturation at 658G F%r°TH G nvarﬁﬁ TR TEh VT UREC RS §§Omgrf38d ?o 200gL
by addi ng ddH20 f 8¢ ative anéxtretst ggperated by the tripiet fNNK}gg where N is any nucieolida
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[0173] The 100pL of streptavidi n-coated nmagnetic beads were washed tw ce

w th 200gL 2x B&W buffer and resuspended in 200, uL 2x B&W buffer. The
phosphoryl at ed PCR product was m xed with beads, and incubated at room
tenperature (RT) for 16 mn with mld shaking. [0174] The beads were

sedi nent ed- and washed twi ce with 200pL 2X B&W buffer. The non-biotinyl at ed
SSDNA (m nus strand) was eluted with 300pL freshly prepared QA 5M NaOH at
R 7 for 10 mn with mld shaking. A second NaCH el uti on can increase the
yield slightly (optional). The eluant was centrifuged to renove any trace
beads. [0175] The ssDNA was precipitated fromthe supernatant by adding 1pL

gl ycogen (1 Orng/nd) lél'é %D-— vk %n Eprgw%% é@dc@o‘t@a@v@r@ V\%h@lt“{é?lrﬂé”es of

Et OH. The preci

pi t at ed

en washed with 70% E Bﬁiﬂ
| yophi I'i zi ng for "8¥figp %{H‘th 816§’§8P‘iﬁeﬁ§emﬁ 2 BpA SekHIB" @a!‘é’g
quantitated by sp‘ﬁréé b;@gn&r@oaﬁs@{andRmmdabmﬁmajmy(rrELBB)mla‘garmsepgajsaé e with

DNA st andar ds,
Phage- Expr essi on S\/%

%ﬁ%ggﬁg'%%c%\/wﬁsag% @%@5@?}1 2ady Qaﬂ%'r et %%Vlgfggqg VL into

oned I nto pnage- expreSS| on

vector by hybri direaen $ausnge aberiesibs Dflﬁf'ﬁ’iﬁﬁ ﬁ}ﬂyéﬁé@u%f@q“rﬁ@laaf @@9’%@? erpAtepar ed
?yhl nfecting CI236¢Eeir60d; tilglill(%%g?lﬁb %F%grﬁudéﬁuﬂdéf ¥ lﬁéhﬂb!ﬂ-a’ﬁrsi@&i%%ierpﬁagf 00 f
phage- expr essi on vector e.follown ng o
uri di nyl at ed phagséfbsé'&%%?m((%c 14" %%)’e” é%lﬁ@frﬁrﬁ%\'%%ﬁtﬁggpagggs”ﬁ %ﬁ% ait randed H
chai n (489 bases)tyert0eming agpdrosp horsiplcadiede!s perjior insthe amdest! Marigtiai The( 525
bases); 1pL 10X %Qx%%ﬁ?gecﬁotﬁcfe%ﬁ 18t uYo%'(%@o NC‘ZO@LI&QWQ’}&%EJ‘O pi] were

anneal ed (at about

rati o of sert to vector) yFCRhoIdlng

the tenperature atb@ged Pyyhismay e (’E@ﬁatt%fraﬁf"’l‘ﬂaﬁ}heér?&kP%@H'OP%% Thg to 55C

‘over 1 hour.

The TW&Sor\lﬁy%u@dﬁtdiézﬁﬂ/ Dfepiee orfs0isA8]shorduhectanymeadied product
the foll ow ng co

DNA |igase (1 un| ngrcﬁf e%@"g’%ﬁg\onu&ﬁ%'esé%e\&g %}{%ﬂﬁ? %ﬁb#fdr F%%g SCL T4

i ncubating on |cecomrarcﬁaﬂwwﬁﬂat&md\ﬂ@t%@isrf@fgere@um) ﬁ@ntibwneva@@@éu@m %8 t hen
et hanol preci pi ta&?&wuc@&@e%:&%@,b\ﬁ%ﬂ khdWwrlf thlar0k. gdd>bR120 or TE. [0179] DNA

was di gested W th

65C for Z8°%in.

AL X aI 10 heat inactiyated at
DiIfGdsPed’ BRI ﬁ%@c%ﬁ fi%{Bg Bgaem Repitions | in Y2

el ect r o- conpet entseRiFHEB ceebd &nbiyuc@decbnp@mra&womectd' rheich esabtdteiypppdzege wer e

titered by grow
wer e sequenced to con

n;faa()l*h; A6 ﬁ?qt&rc'b% wLiaP{\@o ins A Qv‘{:ﬁiiﬂ%ﬁémcugro”es

|rmco osi tion. Exanple Deep W ture for

Li brary Screeni ng'eAyY Prraghirge Pﬁ%ﬁ@ét Li brary [01801The phage library was
diluted igoliB nediadctiag %E\JcﬁMeofTﬁﬂBardeSdi}T\%ﬁarﬂhlﬁ}@ﬂiioiﬁjlcd%tﬁzqq&ﬁ vpent pl at e.

Hi gh titer phage
was m xed, poure
for 10 mnutes,

{0083]

C{m%ﬁ\femoﬁﬁ pﬁﬁn% "i‘“égof{% I3 He é’iﬂll% ggn?teé;é{;lotvé”thls mvﬂtesLB top agar

_ I'1Owed Sitat ™ r omterrperature
T&ﬁeermiméhwm@mgrwWapé@e ger@nhiogte taget 3@erous high-

throughput methods exist for rapidly screen antipody variants for their ability to
bind the targst of interest.

One o more of the antibody varianis selected from this iniiial screen may then be
screened for enhanced binding affinity relative to the parsnt antibody. One
common method for determining binding aifinity is by assessing the association
and dissociation rate constants using a BlAcore™ surface plasmon resonance
systeml (BiAcore, Inc.). A biosensor chip is activated for covalent coupiing of the
target according o the manufacturer's (BlAcore) instructions. The targat is then
dituted and injected over the chip to obtain a signal in response units (RU) of
immobilized material. Since the signal in RU is proportional to the mass of
immobilized material, this represents a range of immobilized {arget densities on

the mairix. Dissociation data are it o & one-siie modsal to obiain ke +/- s.d.



B. Phage Elution [0181)100 gL of phage elution buffer (10mM Tris-Cl, pH
7.5, 10nmM EDTA, 100nM NaCl) was added to each well of a sterile U bottom 96
wel | plate. A single phage plaque fromthe overnight library plate was
transferred with a filtered pipette tip to a well. The phage elution plate
was incubated at 37C for 1 hour. The plate nmay be stored at 4C fol |l ow ng

i ncubation. C Culture for Deep Well Plates [0182] XL1B cells from 50nm.
culture were added to 2xYT nedia at a 1:100 dilution. The cells were grown
at 37C in a shaker until the A600 was between 0.9 to 1.2. C Infection with
- Phage in Deep Well Plates [0183] When the cells reached the appropriate OD,

1M I PTG (1: 2000) s\’ﬁ@ar@@&%’aoﬁ@‘ BB 15 L deUdBfirst DRGr Fdth adnseen@gate ati on of
| PTG was 0. 5nmM u%'é f@ﬁ%héfsogéf%‘;ﬁe“ﬁms Dlaggfaggﬁﬁ%tignoof%%ggnvvelI of a 96

wel | - deep wel | “pf ocul ated with
25pL of el uted phagentraftretodetn iwe+/+spl(ataedar@srmlf)éﬁib&quH:waﬁeﬂf@hakf&ﬂ (250npm

and i ncubat ed ngérig%agﬂtfor%nd%aq( parepia%g%ﬁédﬂ%n@m@haﬁéﬂﬁmnfc%s Gl A

Screeni ng [0184] Fol I owi ng | ncéubat i on, e dee 9 re centrifuged
at 3,250 rpm for @WW@G‘H'@@“WS?'%@“@W@ CB%%W ’31(“’3‘"5% ﬁfoé’fw DV\%EOJW #804. of
supernat ant was ity deinfy emeachntweh be frate EsliSihg U assovigoalae (en of 15l
Li quid Cul tures of XLstarqtf alnl %r;aLw%lSS] XL-1s were grown at 37C in the shaker
(250rpm in 2x YT SCofit ai I'ni ng { /mL of tetracycline until A500 0.9 to
1.2. | PTI@as addedreatting Cfan@iéﬂifeéb itemg aﬁnzam%pp@nE%m%%iei@WWﬁ%he

cul ture was tra”ﬁr%FJf@@kéreso%g’égrﬂemﬁ@@g%% v ddBgnf es: t%ﬁb@dy@x@ﬁarﬁ@) e
characterized. The cells wer \age f,romthe hi gh

titer stock (tité&F ‘ame‘jllé’idi”%mftﬁféa Fﬁﬁﬁ’ tﬁ%@?ﬁfﬁ? éafaf‘%%“cf Wl 4" 37C. The
cells were grownegmerairght cade of enanit-eRpetiadyres wiay kershakr gse ﬂ'ﬁa‘i ekl at i on

of Soluble Fab f%@g%ﬁ%ﬂqggt&&%&%ﬁgl&fmbﬁﬁe ST, ‘?th%er%t%d:pﬂmétn | EC

centrifuge at 4 nut es ture medi um was renoved the
pel | et was resus@éﬁfmdi’Y‘fﬂrﬁﬁfﬁﬂfalﬂéﬁheraég@’stﬁ@f@|tQﬁ"Farl99tf“f"@ra Aty s, pH 8.0
contai ning 1mM E%ﬁsf@a@yﬁ@@ﬂﬂaﬁlﬂww@%anmmexed and placed on ice for 1

hour with gentle_shakijn d IS was.re b Jfugation at
9, 000 rpW?% r 10 AT A ﬂJP@@‘é‘f’fan@'fsgl'ﬁ%ng&{)@% SdbjteCng}réﬁgW]%rT%%% C’Is‘ol ubl e Fabs
was col | ect ed andistiosede@mnddCup@Exaaplencad MWRWWCFFWWF'@WOPS

[0187] There were 6 AHRLNRLRUSRS MOBBLE 4@ sddbes, Msbhidhdidigadduamewor k
at the potenti al r&wvgoglﬂwjons descri bed gbca)\}e qIqéos I éH:was kept

as the nurine re§i°’éli’ﬁé’t‘ijﬁhﬁ EoficnervRiF T Hed m%ﬁlsgﬁqséﬁoslela%bgﬁﬁd@gp us® this

position was example, any cysteine residues not involved in maintaining the proper
conformation of the antibody variant may be substituted, generally with serine, to
improve the oxidative siability of the molecule and prevent aberrant cross Iinking.
Conversely, (a) cysteine bond(s) may be added to the antibody to improve its
stability ’(particulariy where the antibedy 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 techniguas for the production of the antibedy variant. For
}ecombinaﬂt oroduction of the antibody variant, the nucleic acid encoding itis
isolated and inserted into a replicable vector for further cloning (ampiification of
the DNA) or for expression. DNA encoding the antibody variant Is readily Isolated

and sequenced using conventional procedures (e.g., by using oligonucieotide
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determned to affect binding. It was noted, however, that threonine at VH
73 is a comon human residue in the human germ ine VH subgroup 1 and 2.
[0188] The framework residues that differed between the TES-C21 sequence and
t he human tenplate were randomly substituted as descri bed above and then
assessed for their potential affect on target binding, and anti body -
folding. Potential framework residues that may have affected the binding
were identified. In this case, they were residues 12, 27, 43, 48, 67, 69 in
VH, and 1, 3, 4, 49, 60, 85 in VL (Kabat nunmber system). (See Figure 4) It
was | ater denonstrated that only positions 27 and 69 significantly affected

binding in the VH re s screen
used was.a singl r(f)b(‘)f:’il n%Pﬁ%%é%&feégE{mﬁésﬂajoﬁ@ai t@ﬁeﬂ Qéﬁ&%-g?%eﬂ{%g%% ption
bel ow). The pri ndiey csereeihsalieedegral >ones that that bind to the antibody's

target nphegul e. ;@n«;m@&omma@m ?%C@@Eonﬁ}ﬁ)ﬁérﬁﬁ g&iegiabnclnarput fie npar ent
nmol ecul e were sel ect

n t he second
round of screenin E@“'te‘%ﬁd?rm?f%re fe[é%fé) Wé?gea lgd?jﬁe?uﬁnﬁe %@OH?‘HBP%?g?
cul ture and peri plhasnmerepraigacabesoasenveneg: alszedntf@prOS@@ramd aEI@hSApItqnt ration
assays. The cl onqgrpﬁ@gﬁgn totalaed higher binding in this assay were further
characterized. Once all the selected primary clones were rocessed the top
1015% cl| OM&E wer ¢ g PARREEBESHAY HRE I8V PR FEH'PaNG SemAEED PR AT s equence.
Representati ves fgsecﬁrmeacébtcaaqwmee ogt ufe Weirs seosparsedadgaibpis tecedioh ot her
and t he best cl one ed, fr el wer e
combi ned and the % Cr%%m E;oa 5%?%%%?@%%%&]“%%%%@&%1 %%ergrr%i rg [ 0191] The
constructed |i br arfieriaaghis wisjedpednat gswiie Elffsgensdt sumenes S¢ fpiedved] bi ndi ng

(to the reconmbi nandisphiyrBmd GEecSFE4éb bachaRES bWr&therbché‘GlbIﬂQar@fsédré’ééd Wicgr eat er
t'han nurine TES-02 %Swere i sol ate

d #4, 49, 72,
76, and 136 were PUPTREETAF S’ dP? V(?ﬁ" %EF@% ctouIdebﬁteiXBFﬁS?ﬁﬁﬁn & for clone 4,
49, 72, 78, and 13tpare asteuatedn TRe geave agicandhabB eecidhavatisirgwhhad! t hei r
afflnltyls si ml he cl.pRes:§ W th
murine TES-C21 fosr% %a}%ndéﬂgﬂ atrcﬁ%%r%%ex@k a?%—at?ﬁg tﬁgt | erTEI n |ng epit ope
was not changed dH#T#E -t he humani zation process. The humanl zed Fabs did not

bind to kwedi - bound \bghr Iswg@sugtgprbh@dsam'stag ah@awoitégadoyeatspamrmtﬁan
humani zed anti bodi es , wi I g in me e rec

when they were cofeld et «ef(?ohoﬂt ﬁ"‘tp Weﬁgremﬁﬂ.@ ﬁ hATZRd cbIeone 136
retained 5 nuri nend?wawqﬁnéh@ipmswcaﬁﬂmm retewbudes C(rﬂﬁagmms‘m@/@ﬂfﬂmmnaIVH

framewor k honol ogy,)... nwaehh@w;a@%égewmodehgm Sahd blorireneKeselagd ed for
by affinity maturation. The inhibition bln‘gl%gto FosR1 Iﬁ%/the

hunmani zed Fab wasS@@hGHREEaCEE (P ar 8% on E‘ﬁrﬁ“ GG BB Rt EL1SA
Protocol for Scr e@nsmgwoammi ltgEo 0493 Pleaizaseirethe dadvg dnadidrinctzirg/mdy sheep
anti-human Fd in r%g ong r@&q@%%g buffer overnight at 4C. The coating

sol ution was rermve and e ates were bl ocked with 200uL/wel | 3% BSA/ PBS
for 1 hour at 37C. Af f\er mlﬁgqq%éeﬁpape%en&x with PBS/ 0. 1% TWEEN(r)

((PEST) , 38by vel | TizabisayRbeark bt #is nv§M@Qm&BﬂﬁooQMtr§¢dﬂIMnﬁy ghetiter phage

and t Fab I

Rdded. Pl at es ner B PR GO OP It oS T ISPt Ly & FOrTBNEd by
washi ng 4x w th PBStepERulkhivelslpreaiéraby etigny batuedceSEAtheabolthefidugtnt adi | ut ed
in 0.5% BSA/ PBS apd f; 0220 I VEEN( s Wasmhnen « %@ﬁ&gm I—PIIIQI%%%@E& otehﬁjbml |

i ncubated for 2 hours at room tenperature and washed 50uL
Strept Avi di n HRP 13190008°1i §Uiet SGALF IS 66595 B PRY S5 0ALIEE6PNERRETY was
added and the pl ap@seskertibaties el b&@l@haﬁ@bpzrda@mbjzaﬂp@smemmr prBkaajceis hyer e

washed 6x with PES L/ I " evel op
and then stopped b}sggdl nncwg OE% 5 W@g%@%ﬁ%\%g %9%@9%;& tﬁ%t ration:
anti 1gE [0194] Pl am@swre@oedb@tﬁwswftmefob%mgvamheﬁl@ﬁa peFuehfRwiereEs. 0. 1
ug/m) S5SE44 in carob%axp@a %@@&M@m@y&fﬁax@wwogmataaste m@@@é gago :sol uti on
was renoved and the tes \é\(ltga EL@ %5 h 200 weII %WEAPBS for
hour at 37C. [0193%1%@ BIeatE ZHRE Y Uk C3Ch T PREFE. A RO REERI®( PEST) .
50uL/ wel | Fab
24
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(from 15nL periplasmc prep) was added starting with a dilution of 1:2 and

diluting 3 fold serially in 0.5% BSA/ PBS and . 05% TWEEN20O. Pl ates were

i ncubated for 2 hours at roomtenperature. [0196] The plates 'were washed 4x
'with PEST and 50ul/vv.ell 1:1000 (0.8ug/nml) dilution of biotin-sheep anti

human Pd in 0.5% BSA/ PBS and 0. 05% TWEENe 20 was added. The plates were

i ncubated again for 2 hours at roomtenperature. 101971Followi ng a wash 4x .
wi th PBST, 50uL/well Neutra-avidin-AP 1: 2000(0.9 ug/nl) in 0.5% BSA/ PBS

and 0. 05% TWEEN 20 was added and the plates were incubated 1 hour at room
tenperature. [0198] The pl ates were washed 4x with PBST. And devel oped by

aoding SOuLl wel | RNERSUBRLLALE, LRV GlADIENLURSSLARBER RYF@IANO

50uL/wel | 3M Na ance o eac vvas re nm or 410nm
Exanpl e 7 Pr ot ocolecktan IAg Netesigndasieieanpiobe BosigepRage ERpyésised Sol ubl e

Fab A. DAY 1 [0198)sFue 1884 @—ra&bﬂ:ééﬁ%ﬁ@rzdﬁ?ﬁ@’@ac@%ﬁﬁ@@éﬂﬂilﬁl@vv s o
tetracycline were innocul ted w % r.own at

37C to AB00 = 0.9°¢y ‘s’ |%?%d6{%°§?%5&?f§deﬁd8‘" e %ﬁé%?ﬂ’?&”?%ﬁyﬁ “H3%5HM  The
cell culture was drhegnanfeectoed invi.¢. WRGEA/1GE4H ragempeliarcagl exressiand | ncubat ed

for 1 hour at 37 | I es.f weee grown
L 25C aver it ght Gl B SRAKI G enERl O A8 I LEGE LG eadufi 4 glahsianpee grown

g for 30 Mnutes WPE&@""‘R‘PXZ%%W”%@W@?%? T‘E%JB@/% orEyP AIFR TR ST has
aspirated and t heigeeh leksdingfremd esuspendad; ina zatifody adrizof 12- 15 nl lysis

Nal2POI6. 9 g Nat2PadtBo (3% § NEIEPEl B haciiy 54 g hadl lomh
i m dazol ¢0LOES g i Yacttaz olaly fl\iZW@SEL D8 cmdw@auqy!qemt 8“&?)”%@%‘@@!3@4 Lysi s

(buffer: Mx 25 i gf-8uf b&JS ool tdleithokaRl 8 itk D MY Qifae o Paset

Inhi bitor Cocktail (Roche, Basel, Swtze
enables the Vector 1o rephc:atgvllndependanﬂy of the host chromosomal DNA, and

includes origing of replication or autonomously replicating sequences. Such
sequences are well knowr for a variefy of bacteria, yeast, and viruses, The origin
of replication from the plasmid pBR322 is suitable for most Gram-negative
bacteria, the 24 plasmid origin is sultable for yeast, and various viral origins

{SV40, polyoma, adenovirus, VSV or BP\/) are useful for vactors in mammalian
cells, Generally, the origin of replication component is not needed for mammalian
expressibn vectors (the SV40 origin may typically be usad only because it

contains the early promoter).

C. Selection Gene Companent

10102] Vectors may contain a selection gene, also termed a selectabie marker, Typical
selaction genes encode proteins that (a) confer resistance to antibiotics or other
toxing, €.g., ampiciliin, neomycin, methotrexate,. or tefracyciine, (b) complement
auxotrophic deficiencies, or (¢} supply critical nutrients not availabie from compiex
media, £.0., the gene encoding D-alanine racemase for Bacili.

10103) One example of a selsction scheme utifizes a drug fo arrest growth of a host cell.
Those cells that are successfully transformed with a heterologous gene produce a
nrotein conferring drug resistance and thus survive the selection regimen.
Examples of such dominant selection use the drugs neomycin, mycophenolic acid
and hygromycln.



[ 0201] Resuspended cells were transferred into a 50nL conical tube and |ysed
with 100pL 100 ng/nl |ysozyne by inveding the tube several tinmes until the
m xture noves together as a blob (due to the lysis). Cells were sonicated
on ice followed by the addition of 10 pL DNase 1 (about 1000 units) and
gently rocked at 4C for 30 mnutes. Debri was pelleted by centrifugation at
12000 x g for 30 mnutes at 4 C, using 50 nL centrifuge tubes. Supernatants
were transferred to a new conical tube and stored at 4C. [0202] Ni - NT
agarose (Q agen, Valencis, CA) was used to purify the sol ubl e Fabs
according to the manufacturer's protocol The Iysate mas m xed with Ni-NTA

and | oaded into a colum. The flowt ol I PAGE

anal ysi s 03He col GAFNHEEIRE Riet H'? ﬁd%‘(ﬁa%%_mm%??g ﬁﬂiﬁé%osﬁoomvl
NaCl, 15nmM i mi daziodtenalsejrastenpidiaton & céliswictrhet Nait@-l)aké ob ﬁ@we’tﬂwldyﬂ@p!@@ mL wash
Wi th 50mM NaH2PO4, of@@c’ﬂ?ﬁgmh tk%ﬂ@\‘le'kﬁﬂa@@%@étﬁioth%%% ool 0, ;@rl«aiéfra%@ with 6 x

500 p| el ution bu rg\/l zoI e, adj ust
pHto 8.0 with Na@“l)aiea‘ﬁﬁta%‘l’wnﬁ? aé@%’slﬁﬁéﬁam‘@%?euﬁ’ﬁ aREC H@/%re st or ed
at 4 C Colum fragtions were anal yzed by SOS-PAGE and the fractlon W't h
t he greatest anmount of Feb t - & Exanpl e
8 Sol ubl &1 cept oror,&sar%ioie %ﬁ%%ég&j Vﬁﬁ t@@%ggﬁ% Cé?ggésﬂl} E!tag@s’{jlg?n%e%EL1SA was
coated with 0.05 WLCU@urﬁrp@li m_’th@“é!H‘W%ﬂla@ﬁail%ﬁémW rﬁ%@p%é@@&@@tm%ﬁnﬁmw er (50

nr1/1 carbonate/ b‘l\ﬁ)@rp%%%ﬁvegﬁt ofidt f oHFR2a MM Spriale hést&@ widreviwaldss wer e
aspirated and 250 uL_bl ockin 0as added and

i ncubated for 1 hoGFR &te'@’%‘agisﬁh%EE'B%%HE{"@?G&%%(%QO&C%!E Ipﬁgeéoéer%‘lnes and
ref erence TES-CZlDiMﬁEbsdmme titered from200 to 0.001pg/nL by 1:4 dilutions

(W.th assg ylfgmc fer,f Qﬁa§ Ast%@% @ar@@%r@‘@ﬁigggg%mfgﬁét c:o%ém erdbg@Rds an equal

vol une of Ong /ol b |ot| and pl ate i ncubated for
2-3 hours at 25c DHAR) iRORPrmasoHce amwnﬁsedmw%ﬁ%w%%d% #H8Oi t h PBS

and 0. 05% TWEEN 2081k 5Dk pifdié?rﬁnahhlénc&ﬁémlel@c*mé karkeeseh b am&ﬁ@ydo@de and

i ncubated with agjtation for Fi ft
St rept avi di n- HRP, S &P 8&59”?{%66”% ﬁ C&E?ﬁﬁe’% ?C%’Fce”\ﬁ/aés@ﬂ?‘ncu at e %im%a?m%g
m nutes wth agi tamim‘moaagbrt foe tnetshiecipblatmeriwasuonas ke dmasgibefspicantiFgifct y

kL/wel | of TMB supst sjegg] gd cg@q@; oy puag dexeliaped. The reaction
was stopped by adglagéjf%ymua \gllo | unme of Q 2 M H%S ?et he, absor bance

neasur ed &]thMSOnnﬁ s Wpﬁ”@c@)‘"@eﬁ%f%ﬁ%‘f” yﬁ\?FtL °UB%ITF%139‘5£”8 Pieg R "o REET SFceRl
[ 0204] Ant i body bi peéhig Yigr (Bamaborhig B sisSacicazediowt 21¢8))t Tre: talthas sobded t  of

EGERI was determ ne B%F%raﬁgepf#grrgy@gftﬂo &Jé%t%géo%hgﬁ ﬂI% Lor 30 min at

4C. Plates were washat \F/f . ation with
varyi ng concent r atvponkarofor exantres, ATGE e 448iar REREM - JogEs: M&BetEﬁﬁ’@ 20 or the

humani zed Fab vayica tm@&@%@gﬁ%F@b@smm@;e@@amm tdhomehhat i n | abel ed
anti. human Fd anti bo y edet ected

by Goat anti-nuri AEVFE® %Efﬁﬁﬁece@%%”&??é&r %Mﬁgﬁloém?t@"é@??gh B3
Characterization 82064 HaghtopiaandButdbey, Was-dessiayiedadt oraite (AdERGOAER | pnity and

(posi tive clones ng%zﬁé %@eqnen@atgg g% %ggrhlgbng Srihgmk g benefici al

mut ati ons in CDR regi incre ding a finity were further
characterized. Assays & nclfiféﬁd’tﬁ%ﬁ‘)‘f%‘@%al ysis; inhibition of IgE binding

toits re et or; a&&e%&ﬁa’ﬁd'doﬂlﬁ@ REctek ul’s%?@cﬁr@ém b@t«md)telr (33 =44 :s[r@ﬂ@ﬁia@ Hvi brary
of variants was cre

no aci.d ces.for the r %DRS
whi ch denonstr at ed’ q}?ﬁ?%%h%?’f AP oY &g g%ﬁg‘f aﬁzbocr% FE5F a\é% #g%ﬁ e 7
presents high af fisnisabie foramdl\mtam%aham h@gtsormWB eetihohsr OGTDf%LﬁJEin%GI ons.
TABLE 1. and lactose promoter svstems, alkaline Dhosp hatase, & frypiophan (trp) promoter

system, and hybrid promoters such as the tac promoter. However, other known
bacterial promoters are sultable. Promoters for use in bacterial systems may aiso
contain a Shine-Dalgarno (3.D.) sequence operably linked fo the DNA encoding
the antibody.



CDRL1: CDRINL: P RASQSIGINIH SEQ ID NO 6 P WWDE SEQ I D NO 15

#1RASRSI GTNIH SEQ I D NO. 6 #1VWYWLE | SEG I D NO 16 #2 RASDRI GTNI HSEQ | D NO
7 1#21 YW.EE SEQ ID NO 17 CDRL2: CDREN2: P YASESI S SEQ | D NOB P

E: SPGTETTNYNEKFKA | SEQ ID NO 18 | #1

10109] Promuoter sequences are known for eukaryotas, Virtually all eukaryotic genes havs
an AT-rich region located approximately 25 to 30 bases upsiream from the site
where transcription Is initiated. Another sequence found 70 to 80 bases upstream
from the start of transcription of many genes is a CNCAAT region where N may be
any nucieotide. At the 3' end of most eukaryotic genes is an AATAAA sequence
that may be the signal for addition of the poly A 1ail t¢ the 3' end of the coding
sequence, All of these sequences are suitably inserted into eukaryotic expression
veciors.,

[6110] Examples of suitable promoior sequances for use with yeast hosts include the
promoters for 3-phosphoglycerate kinase or other giycolytic enzymes, such as
enoizse, glyceraldehyde-3-phesphate dehydrogenase, hexokinase, pyruvate
decarboxylase, phosphofructokinase, glucose-8-phosphate isomerase, 3-
phasphoglycerate mutase, pyruvate Kinase, triosephosphate isomerase,
phosphoglucose isomerase, and glucokinase, _

[0111] Cther yeast promoters, which are inducible promoters having the additional
advantage of transcription controlied by growth conditions, are the promoter
regions for alcohol dehydrogenase 2, {socytochrome C, acid phesphatase,
degradalive anzymes associated with nitrogen metabolism, metalicthionain,
givceraldehyde-3-phosphate dehydrogenase, and enzymes responsible for
mafiose and galactose utilization. Sultabla vectors and promotars for use in yeast
expression are further described in EP 73,657, Yeast enhancers also are
advantageously used with veast promacters.

f0112] Antibody transcription from vecstors in mammatlian hest cells is controlled, for
example, by promoters obiained from the gencmes of viruses such as polyoma
virus, fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus,
gvian sarcoma virus, cylomegalovirus, a refrovirus, hepatitis-B virus and most
preferably Simian virus 40 (SV&O}, from heterclogous mammalian promoters, e.g.,
the actin promoter or an immunogiobuiin promoter, from heat-shock promoters--
provided such promoters are compatible with the host cell systemns.

[0113] The early and iate promoters of the 3V40 virus are conveniently obtained zs an
SV4(0 restriction fragment that also contains the SV4Q viral origin of replication.
The immediate sarly promoter of the human cytomegalovirus is conveniently

obtained as a Hindlil E restriction fragment. A system for expressing DNA in
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YAYESI S SF_Q | D NO 9#1 ElI EPGTETTNYNEKFKA SED I D NO 19 #2 YASESIY SEQ | D NO
10 #2 EI DPGTFTTNYNEKFKA | SEQ I D NO 20 | #3 YASESDS SEQ | D NO 11 #3

El SPDTFTTNYNEKFKA 1 SEQ I D NO 21 #4 YASESES SEQ | D NO 12 #4 ElI SPETFT :
NYNEKFKA 1 SED I D NO 22 CDRL3: | #5 LI SPG rETNYN. E_KrKA S=Q I D NO 23

mammalian hosts using the bovine papilioma virus as a vector is disclosed in tJ.5.
Pat, No, 4,419,448, A modification of this system is described in U.S8. Pat. No.
4,801 ,97‘8. Alternatively, human f-interferon cDNA has been expressed in mouée
celis under the control of & thymidine kinase promoter from herpes simplex virus,

Alternatively, the rous sarcoma virus long terminal repeat can be used as the

promoter.
E. Enhancer Element Component
10114] Transcription of a DNA encoding the antibody of this invention by higher

eukaryotes is often increasad by inserting an enhancer sequence into the vector.
Many enhancer sequances are now known from mammaiian genes (glabin,
elastase, albumin, g-feloprotein, and insulin). Typically, however, ane will use an
enhancer from a eukaryotic cell virus, Exampies include the SV40 enhancer on
the late side of the replication origin (bp 100-270), the cytomegaiovirus early
promoter enhancer, the polyoma enha.ncer on the late side of the replication
origin, and acenovirus enhancers. See also Yaniv, Nature 207; 17-18 {1682) on
‘enhancing elements for activation of eukarystic promoters. The enhancer may be
spliced into the vecior at a posiiion 5 or 3' o the antibody-encoding sequence, but
is preferably located at & site 5' from the promoter,
F. Transcription Termination Compoenent

[0115] Expression veciors used in eukaryolic host cells {yeast, fungl, insact, plant,
animal, human, or nucleated cells from other muiticellular organisms) may also
contain sequences nécessary for the termination of transcription and for stabiiizing
the mRNA. Such seguences are commornily available from the §' and, occasionally

3, unfransizted regions of eukaryotic or viral DNAs or cDNAs. These regions

contain nuclectide sagmentis transcribed as palyadenylatad fragments in the

untranslaied portion of the mRNA encoding the antibody, One useful franseription
termination componeant is the bovine growth hormone polyadenylation region. See
e.g.,W084/110286.
SELECTION AND TRANSFORMATION OF HOST CELLS

[0116] Suitable host celis for cloning or expressing the DNA in the veciors herein ars
prokaryotic, yeast, or higher eukaryotic celis. Suitable prbkaryo%es for this purpose
include both Gram-negative and Gram-positive organisms, for example,

Enterobacteria such as £. coll, Enterobacter, Erwinia, Klabsiella, Proteus,
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P IDDSDSWP T SEQ I D NO 13 #6 ElI EPGTFETNYNEKFKA SEQ | D NO 24 AASWSWPTT SEQ
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SEQ I D NO 28 #3 FSFI FTESNYDYFDY SEC/ |1 D NO 29

Salmonelia, Serratia, and Shigalla, as well as Bacilli, Pseudomonas, and
Streptomyces. One preferred £. cof cloning hest is E. coli 294 (ATCC 31 448),
although other strains such as k. coli B, E, cali X1776 (ATCC 31,537}, and E. coli
W3110 (ATCC 27,325) are suiteble. These exampies are iliustrative rather than
limiting.

[¢117] In addition 1o prokaryotes, eukaryotic microbes such as filamentous fungi or yeast
are suitable cloning or expression hosts for antibody-encoding vectors,
Saccharomyces cerevisiae is the most commanly used among lower sukaryolic
host microorganisms. However, a number of other genera, species, and sirains
are commonly available and useful herein, such as Schizosaccharomyces pombe,
Kluyveromyces; Candida; Trichoderma; Neurospora crasse; and filamentous fung!
such as e.9., Neurospora, Peniciltium, Tolvpodiadium, and Aspergilius hosts, such
as A. nidulans and A, niger.

1011.8] Suitable host cells for the expression of glycosylated aniibodies are derived from
multiceliular organisms. In principal, any higher eukaryotic cell culturs is workable,
whether from vertebrate or invertebrate culture. Examples of invertebrate calls
inciude plant and insect cells, Luckow et al,, Bio/Technoiogy 6, 47-55 (1088},
Miller et al., Genetic Engineering, Sstlow et al. eds. Vol. 8, pp. 277-27¢ (Plenam
pubfishing 1988), Mseda &t al., Nature 315, 582-564 (1985). Numerous
bacuioviral strains and variants and corresponding permissive insect host celis
from hosts such as Spodoptera frugiperda (caterpillar), Aedes (mesguito),
Drosophila meianogaster (fruitfly), and Bombyx morf have been identified. A
variety of viral strains for transfection are publicly availabie, e.g., the L-1 variant of
Autographa californica NPV and the Bm-5 strain of Bombyx mori NPV, and such

- viruses may be used as the virus hersin according to the present invention,
particularly for transfection of Spodopters frugiperde cells. Moreover, plant celts
cultures of cotton, corn, potato, soybean, petunia, tomato, and tobacce and also
be utilized as hosts,

0119} Vertebrate celis and propagation of vertebrate cells, in culture {tissus culturs) has
hecome routine. Ses Tissue Culfure, Academic Prass, Kruse and Patterson, eds.
(1873}, Exampies of useful mammaiian host cell lines are monkey Kidney, human
embryonic kidney line; baby hamster kidney cells; Chinese hamster ovary cells/-
DHFR (CHO, Uriaub et al., Proc. Natl. Acad. Sci. USA 77: 4216 (1980)), mouse
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P = Parent [02071Ni neteen heavy chain variants are presented in Figure 9
and 35 light chain variants are presented in Figure 8. Three candi dates
were further characterized for binding affinity and these are presented in
Table 2. TABLE 2Binding Affinity Mab KD Fold Increase in Binding Affinity
TES-C21 314 200 pM MAb 1(CL-5A) DJ 58 pM 3836 MAb 2 (CL-2C) 1.47 + 0.5 pM
417 MAb 3 (CL-51) 3.2 + 2.2 pM 191 Exanpie 11

sertoli cells; numan cervical carcinoma cells (HELA); canine kidney cells; human
lung cells; human liver cells; mouse mammary tumor; and NSO cells.

[0120] Host celis 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.

(6121} 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 F10
(Sigma}, Minimai Essential Medium (MEM, Sigma), RPMI-1840 (Sigma), and
Dulbecco's Modified Eagle's Medium {ODMEM, Sigma) are suitable for culturing
host cells. in addition, any of the media dascribed in Ham et al., Meth. Enzymol.
58: 44 {1979), Barnes et al., Anal. Biochem. 102; 255 (19880}, U.8, Pat. Nos,
4,767,704; 4,657,866; 4,560,855, 5,122,489; 5,712,163; or 6,048,728 may be
used as culture media for the host cells. Any of these media may be
supplemented as necessary with hormones and/or other growth factors {such as
insulin, transferrin, or epidermal growth factor), salts {such ag X-chicrides, where
X is sodium, calcium, magnesium; and phesphates), buffers {such 23 HEPES),
nuciectides {such as adenosing and thymidine), antibiotics (such as
GENTAMYCIN.TM. drug), irace elements (deﬂf;ed as inorganic compounds
usually present at final concenirations in the micromolar range), and glucose or an
eqguivalent energy source. Any other necessary suppiements may also be
included at appropriate concentrations that wouid be kﬁown o these skilled in the
art. The culture conditions, such as temperature, pH, and the ke, are those

previously used with the host cell selected for expression, and will be appareni fo
the ordinarily skillec artisan. ' '
ANTIBODY PURIFICATION

[0122] When using recombinant technigques, the antibody variant can be produced
intraceliularty, in the periplasmic space, or direcily secreted into the madium. If the
antibody variant is produced infraceliularly, as a first step, the particulate debris',
either host cells or lysed fragments, may be removed, for example, by
centrifugation or ultrafittration. Carter et al., Blo/Technology 10: 163-187 (1982)
describe a procedure for isclating antibodies which are secreted fo the peripiasmic

space of E. coli. Briefly, ceil paste is thawed in the presence of sodium acetate

30



Expression and purification of anti-IgE anti bodi es and HRP-conj ugati on
[0208] H gh affinity MAbs candi dates were generated. For the generation of
intact anti- igE MAbs, the heavy and |ight chains variable regions were CR
anplified from phage vectors tenpl ates and subcl oned separately into H and
L-chai n expression vectors under the expression of a CW pronoter. Six ful
anti body cl ones were constructed and are represented in Figure 10 A-F.
Appropriate heavy and light chain plasm ds were co-transfected into the
nouse myei oma cell line NSO using el ectroporation by techniques well known
inthe art. See, e.g., Liou et al. J immnol. 143(12):3967-75 (1989).

Ant i bodi t [ t t ant
ising protel n A SdBRElose CRRAPIRET A B B M DI R R BrEFbody
was det erm ned ustelgespecer optroerblierenatiu28on il erdh&GAbass\ayalBEM

[0209] Purified an{d.hodigg tH\@ﬁ')‘%der%nMﬂ)Qﬁ"Fa%tsbf)'c}thfﬁﬁ@Frﬁgés%ﬂ spﬁér%(élgase (HRP)
using peroxi dase conj igat i on é}é ranci sco, CA) according

to the manufact ur@ e8NSt GUGFNT Y f@t%@Wer@ﬂ@ﬁV@@HiFG@%ﬁ?“éao”é?ﬁtiat‘PrgE MAb
was det erm ned usiiagicEkkSApe srhaplkat esvidpatatingt hiraitmpooaliionatotdwsan | gE

(Skdd),  10210] Thenfiol Lok Agguk Hubes .&%%g%g\eﬁ%go%g%%ﬁg Sl E\/thﬁt Arer i can

Type Cul ture Col I'ect tion, Universit
20110- 2209 USA (M@@iyszwm P%@”MWW‘U%@ﬂ@W{D&@?W@ pyBENitipL2C
PTA- 5678 Decenbersodtam2ddss Anti -1 gE CL-5A PTA-5679 Decenber 3, 2003 Anti-IgE

CL-51 PT 680 2003, 10211]Thi s deposit de. _under the
provi si on b t he §L?8§%%C§’§tmﬂp83 %ﬁpﬁr%‘gﬁ?rﬁf@r%&t?ﬂﬁﬁl ECoGRPon of the
Deposit of M croopganies h%dfﬁmantawe cPurmptsepdf, deatlemiohPreosedlalyss, amtd the -
‘Regul ations ther e&HTﬁi@Eh(o@%’e@?@%}?Ep‘?ﬁf \J'Er%ﬂr}f%/ ch%ﬁa%g%%%}}"igé?vﬁr BhRkengnce of a

viable culture for ears Tromt edate;o eposit e organismw || be
nmade avail abl e byp%&'fféﬁoﬂhrf@?*q%é N &ritee lgf o @Wéeirsﬁaaarééfffmﬁvﬁ@a@cgdepwmsm

assures permanentthaggclay eatisdnekedaavaitabhibbdiy Fotiohdie Hat egenyntaf it he

culture to the publjc upon.issyange of t0& Rertl nent LS., patent
human igG1, 1gG2 or igG4 heavy chains (Lindmark et al., J. Immuno! Meth. 82; 1-
12{1883)). Protein' G is recommended for all mouse isotypes and for human 1gG3
(Guss of al, EMBO J. 5 1567-1575 {1886)). The mairix {o which'the affinity ligand
is attached is moest ofien agarose, but octher matrices are avallable. Mechanically
stable matrices such as controlied pore glass or poly(styrenedivinyl)benzene allow
for faster fiow rates and shorter procassing times than can be achieved with
agarcse. Where the antibody variant c:orhprises a CH3 domain, the Bakerbond
ABXTM resin (J. T. Baker, Phillipsburg, N.J.} is _uéefu% for purification. Cther

- technigues for protein purification such as fractionation on an ion-exchange
column, ethano! precipitation, Reverse Phase HPLC, chromatography on silica,
chromatography on heparin SEPHARGCSE ™ chromatography on an anion or
cation exchange resin (such as a polyaspartic acid column), chromatofocusing,
8DS8-PAGE, and ammonium sulfate precipitation are also available depanding on
~ the antibody variant to be recovered. '

[0124] FOI?OWing any prefiminary purification step(s), the mixture comprising the antibody
variant of interest and contaminants may be subjected to low pH hydrophobic
interaction chromatography using an elution buffer at & pH betwean about 2.5-4.5,
preferably performed at low salt concentrations (e.g., from about 0-0.25M sait),
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[ 0212] The assignee of the present application has agreed that if the
culture on deposit should die or be |ost or destroyed when cultivated under
suitable conditions, it will be pronptly replaced on notification with a

‘viabl e specinen of the sane culture. Availability of the deposited strain

is not to be construed as a license to practice the inventionin
contravention of the rights granted under the authority of any governnent
in accordance with its patent laws. [0213] The foregoing witten
specification is considered to be sufficient to enable one skilled in the
art to practice the invention. The present invention is not to be limted
in scope by the %A%ﬁéegﬁmﬁf F;C?FQIMUEAﬂBFSt he deposited enbodi nents are
intended as illustration of one ect of the invention and any culture
that are [#afct i ondkfapepipvaliaines @ﬂ‘rﬂée mMilhpitetch @ndodgpmepbe plsbaret fovent i on.

The deposit of maggsidls np@mz@d %Q%atﬁﬁ& o%%&déé&ﬁo@%y&ﬁﬂ%?%%ﬂ vhddale t he
witten descr|pt|0n nt al ne ract|ce

e 0 en

of any aspect of THES }?'R/%er‘?’frf’cgﬂegr?%‘&flpdrw%h P%tﬁ’ﬂﬁlegkfamﬁﬁﬁ’éﬂ Eﬁéra%fiﬁ’?tabi isit
to be construed asrigramskeipgntt hEStsth(zpze tyficatihemplbeddis theart (Beofspebiafd C
illustration thatg [ d,, i ..ons of the

i nvention in addlttrﬁg}'ﬁi tg%rf%g %Dhé%%%nwgé%?ﬁgg&%g%@ﬁ%ﬁ%’l becone
apparent to t hose ¥ aERf: iSACHRYS i 1TiotAIEBR . GRiYgiany 08 §Eei pti on and
fall within the steepgaedfout hediapperdeds@ingions PhakXaamal %nw&pp&tﬁg of t he
H gh Affinity Bindln E A Peptide synthesis. ai

anti -1 gE bindi ng ashggyg%sfg @E&%ﬂ%ﬂ“a%"g*“’é’ Sml‘igtt i nomfjx} EDb12 ncfsc’pfef%sa%
receptor through tthéosgess duhainaentgfisigentieeHA Anti - | gE anti bodi es of the

(present éﬂ“@”t | OB, ¥BFiNg %JntM%T%'Waxr@és@% pHAE B LIn efb%rotx%a'téss receptor,

we nmappe

t he epltoge us 1 ng M hat enconpassed t entire CH3
domai n. First, wedHiepaFadet “3’5“%6& e Bepyi ”t%ﬁ%"oéﬁtﬁa&m’ @8d"¢ he entire
const ant regi on dforhatnmn?2 koEicearduicitenie obqebls @dfgrirg s hefoltte- i3he egi on of
human |1 gE. These LRRL , 1.0V

transcription-tr n? ﬁg%\dt'gﬁﬁc}g@égo %% ﬁvéﬁ(?m%yr?ah@ i{% éés)dasalt theﬁoftsum
Anti-1gE MAb bi noﬁsﬁ{}ra’f%@lﬁﬁ?“d? chﬁfaﬁépd@mi Siratpmisediercdrasoriiureo chicriddt o t he

i ntact hun?n I lg:E tﬂ@%&@rﬂ btr@tla rRbB, §he apeplohsesiun Qtzéltéhﬂrﬂ_)@r@%@c)t Recepkt ope
nmore specifica over| appi ng: pe es Were.s esi zed

enconpassed ani n&’“ﬁtﬁd%eﬂ%ﬁg ‘%4% {%3 © %@SdTC‘WﬁéH U B - ?OH*ET“uded t he
entire CH3 donai myoEach rpepti secopnsiisisedunfsui@nammnduracia), reesitadudsrshavi ng
a 3 amino acid ovegl aa-taeﬂcfab.dtse@u?a arfid n%IturEhﬁrtQ{cea\Hd%sg Httér‘}%e TRRGLS

menbr anes were synt hesi zed wi th fluorenyl met hoxycarb am no aci ds
on cel | ul ose nenbFFIE 2R WFEH@§ TREFR: Fif- h§%afﬁfﬁ PHEY R &d | URARE 3dten
washed in TBS (pHhdhdepdiBX frosratkOniriuite, «tAf treharate averné ghtumanctdat i on in

bl ocki ng solutio %0 ' iluted in

bl ocki ng sol uti oﬂm\g/\rlgor%g}ﬂlﬁiéuﬁgra%d% §L§A Eﬁ}'}’@,%%g ngF”wgge)m‘X TEAfter washi ng
3X for 15 min in Wwvmmmaraﬁsﬁlm'U&J‘p@ﬁ@i@gﬁmwﬂﬂﬁp Jsgieeneta ey Piear ce), IgE

‘reactivity was rr?mwn%dactayso@mng}Ldénét@@@@@@%c%ma@ws@m% e M 1 | m
'(Kodak) for the sired tl G%Trﬁ:ge ults fromthe experinent
indi cat e t hat theg YIRNKARC ﬁméaé {Vﬁb@é 7 ”t“?/\ﬁ Gl QRSP iIET e RS 356 ti on

of 1gE, which ar esctiepr eséit etkiby, dxhie stdlsoommiydtonde pepire deasegidences:
NPRGVSAYL SRP (eplﬁo%%gunma.a‘%m ﬁHJD Pﬁ%%&%&%g%m% dsaéﬁﬁg cFAéQ‘”e 12.)
Binding to epitope A was several tines Al ani ne
Scan Mit agenesi s TB2ATIFHEC AF ARPHET SEHpXiE ity raaiachc %%BQ*?%SW lBfigteof ani no
aci ds in the peptmigese wid fhnﬁ&@ét@tetﬂ&a&rs@dﬁ 5&@@3Cldﬁ-@0dl@ﬁ5&cé€ﬁ§ @l iQekiout to
determ ne whi ch anélidr_]o mgdoxrmeen(%lr U'E,el c% %ddjmo | ved in HA At -dgE MAb' s

bi nding to these pep R\t Fe  d&t 8P ned ' t'6be

i mportant for HA mmat@@m ‘“lbifﬁd@ Mfemﬂé nregihdzreide esisrsgcraas T, vitro

nut agenesgjsystr at Iergé/erlféhvte@%a? b@ Q@{HJ(! IQFEIAF@%CY&Q&%WP} REPHIG8: G@ENi Ng the

Ce2 and 3re|ons r‘%Zescré Zr{a )’ was al so used 1n"this study. (See
Fi gures 13 and 143”"0“[ FRFTHECEG- B érh G LR s GH VRURRYTEIMGE Wi no add

resi dues has been used. Pol ynerase chain reaction (PCR) was used to anplify
the entire Fc region of IgE, and a truncatg? formof IgE Fc containing only
the CH2- CH3 donain. The DNA products were oned directly into pcDNA3
expression vector (lnvitrogene, Carisbad, CA) using TOPO cl oni ng
(I'nvitrogene, Carlsbad, CA). [0219] Mutagenesis in |IgE-Fc was perforned

usi ng overlapping PCR (Ho et al., 1989).



The DNA products were purified by agarose gel electrophoresis, digested
Wi th an appropriate restriction enzynme(s), and subcloned into the pcDNA3
expression vector. For each variant construct, PCR anplified regions were
conpl etely sequenced usi ng di deoxynucl eoti de nethod from both strands of
DNA. Reconbi nant human IgE Fc and its nutants were expressed using
reticulocyte iysate based in-vitro transcription and transl ation coupl ed
system (Prornega, Madison, W) [0220]Lysates fromthis in-vitro
transcription and translation coupled system (10 ul reaction mx) were
subj ected to SDS-PACE (12% and then transferred to nitroce, |1 uial ose
menbr anes. The nenhr r. | r i fered
saline (TBS) ando%ea%nqnmﬁgwl I%IL% g)?\\ls(r?oqj b‘é@w%ﬁaiéﬁ%q *Met!ﬂ: el§o rﬂetq_y()'péa%?éﬁantl Tl gE
MAbs. Specific ré@@t’!|W@%&W§‘%@1‘@“@F@ﬂéﬁf%@”ﬂr§?w éh‘%f@étb%ﬁ? ’?O”H{ﬂmn | gG Fc

conj ugat ed to hO'&&@%@@ éhciﬂ@rd@m@ﬁ@@ n&dl@éf‘;K’Ee&ambﬂbﬁlumBa.ibnd-éaétlap@araWSne) and
t he i mmunor eadi ve

ua rn blotting
detection kit (PFf &caé)me%ﬁtof 9r9%§8ﬁrtal3%8f%%' ?Seorcﬂrgog §&%§L%D\(§§I§% ?ve control
t hat det ect ed t heenBnd.ag i ntroduced at the C-term nus of these peptides.
The Vest bl ot ié@cotnn:m%ps,t éom%@m@@!dM%'SGQaﬂ@M%Jy%%@démten@ré isbib@ciept i des

wer e exp ed at al nost equal -l evel. Interes %é/ aqE MAbs were
able to bi nd to Pﬁ’@“ﬁéﬂﬂpﬁé‘t‘?%é’f tr@é’F‘?SP%td’Wﬁm'%?W acljds pé?B'iy?r&?pgég . but,
they did not bing: cb%ﬁblst hesfpapy irtheditchatigoarsupadchisnibat suohss gmcaepuaryimot: B,

i ndi cating that t e inportant for binding. (See
Fi gure 15). ra]b!‘m %P@or%h&%%%pﬂ%{l on of Transgenic M ce Using an

| mrunogeiii2?] Pept &@l“éﬂsliﬁﬁftféﬁémﬁﬂ[@mmw BRI hiAR 63 TeRRRtin BOAENITRNL i vel y
(express human | g yig ég%ﬁiqob@a%ﬁﬂé%ﬁdh%bﬂbﬁif@ t%twememrc@gmhr wpm

anti bodies to a hurrar!(sc{ fﬁgenl C g gtl d 8&? TB oo Isi on be
peptides, each c&RPFTIRGY AR5 §ar %Fe%fnl t'HE ?ﬁ\?@ % or,

cystei ne residue pahybhfdﬂblﬂpgmroehmihmmummakeﬁ abyye)harsing eddsThieh seggisinge of
peptide 1 was : )g %r)e g}ut'a(:r'tlrfnéolégpdb‘ég%eﬁo’% @u&n?é’ a%ﬁe%r&th%@“ -Ebc(,m@-@d the

sequence of pepti Leu Pro Arg a Leu é Cys- KLH)
[0222] The transg@nery'aftee: AkEE s ?ﬁ"é(‘i‘"t‘%%"?uﬁféu?%@'ﬁﬁéﬁgsWSFHa‘?@OB% of the
i mmunogeni ¢ pept |sdn§h ddNacospiretanser eundos, adhtnoarboid) fyte, htahorr@zbaﬁlmtces

Do o 1 hi b6t o 's SE0ERE BherE b i pelihink O HEL KBl BXAU Sk DR Moo ver e

twice injected 5198
i nconpl et e Freundisciagjiireanit DOWhﬂéﬁ%, Sttifwbﬂqw@ék@ Fledtlféfrg %ﬁd‘fstw@és ’éfay,s prior to

sacrifice, the mge.mene ﬂﬂg@b@c.umo@@mﬁmwéd@@%bgmlalMemm&gz@&opg of the

same i mrunogen in PBS Ser.um was col }S{g tecf {}{1 Q ?ence of
anti -1 gE anti bodi%8€ SePedi P sUfGy IDI’%H??' %Larﬁle' p@\épefﬁ & ( If"i gur'€'18 t he
peptide elicited mstihs bod antrbodeas: duntihésent semsgdnimt, gelel or| 0223] Those

skilled in the ard il ;oegﬁ&sogwra& ;.pgoﬁ#nag%& 550;3@&@,@2%,@0 ing no more

t han routi ne experine ents t eC| I ¢ enbodi nents
of the invention HeSerdhatHoRes-EN AS Y}@iﬁ@hmémseafrt@msg géHCéSﬁ AEewaEifeto be

{;encorrpassed by t hg%ctf lQé ib@?!e@ﬁne@tb@d BBcrose\Wd GhsabfBcndrid®B si@Qlsakiethbspept | deI
consi sting essenti of. . the am no. aci equenc Va Ser
Xaa Tyr Xaa Xaa AP 3 3%(5‘52'@@@”?%%\%“ 7 SgaDgi %ﬁéﬂ aé.’%er%esget 'r@j%gf %Fgox}
wherei n the am ndoagiodd sve@h*erm@epar‘sowﬁ@h tRiiee Wotpirld y Val Ser Ala Tyr Leu Ser
Arg Pro gﬁ% | D NQp-id32 cuBachihed & QLAHRANNS kiRncRNGESHE A%R8SaA.al |y of
t he am no aci d sequence:

aaded to help solubilize the therapeutic agent as well as fo protsct the therapeutic

protein against agitation-induced aggregation, which also permits the formulation

to be exposed to shear surface stressed without causing denaturation of the

protein, Suitable non-ionic surfactants include polysorbates (20, 80, etc.),

nolyoxamers (184, 188 eic.}, Pluronic® polyols, polyoxyethyiene sorbitan

monoethers (TWEEN®-20, TWEENE-80, etc.). Non-ionic surfactants may be
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Leu Pro Arg Ala Leu Xaa Arg Ser Xaa (SEQ ID NO 74). 4.The peptide of claim
3, wherein the am no acid sequence is: a) Leu Pro Arg Ala Leu Met Arg Ser
Thr (SEQ ID NGO 75) b) H Pro H's Leu Pro Arg Ala Leu Met Arg Ser Thr (SEQ
ID NO 76); or c) Leu Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr (SEQ ID
NG 77). 5. A conposition conprising the peptide of claiml or claim3 and-a
physi ol ogi cal | y acceptabl e carrier, diluent, stabilizer or excipient. 6, The
conposi tion of claimb5, further conprising an inmunogenic carrier. 7. Thé
conposi tion of claim®6, wherein the i munogenic carrier is selected from
the group consisting of BSA, KLH, tetanus toxoid, and di phtheria toxoid.

8| An isolated an e?e‘?PX é@@&ltblo@&«h 1 B st tombhe peptbidesat oany one of
clains Ito 4. 9. The anl % claim@8, further corrprlsmgalabel 10. The
anti body of cl ai M8 aRarid m@ﬁé antibody is: a) a chineric anti body b) a

Z'nt“?'bg dgﬂﬁéf‘ ?;‘t mﬁwa] nEosfaralis Sxcagmeninglud) bElkiry zsnts, (515 agitehele! BN 4 h?Jman
r a
anti body of cl ai ﬁg;e@ysgag 2 aga@tt%}gg%?{ (ehd: é;c%%mf’é%%l ﬁqbﬁ%nﬁ\@mémﬁwlmgar@n

e carrier. 12 arlnga
pol ycl onal anti bg@}yoivemheTWPWf@ﬁﬁﬁﬁ%mﬁbaS%I?Orit?ﬁrﬁ’ﬁieztp%ong gr? ml with a
pol ypepti de consishidis & neaBssafi Bothadhficuiar indication being reated, preferably

those with compiementary activities that do not adversely affect each other. For
example, it may be dasirable to further provide an immunosuppressive agent.
Such molscules are suitably present in combination in amounts that are effective
for the purpose intended. The active ingredients may also be entrapped in
microcapsule prepared, for example, by coascervaiion technigues or by interfacial
polymerization, for example, hydroxymethylceliulose or gelafi n-microcapsule and
poly-(methyimethacylate ) microcapsuie, respectively, in calloidal drug delivary
systerns (for examplz, liposomes, albumin micropheres, microemulsions, nano-
particles and nanocapsules) or in macroemuisions. Such techniques are disclosed
in Remington's Pharmaceutical Sciences, 16th edition, A. Osal, £d. {1880).

1013z} The formuiations to be used for in vive admin%stratbn must be sterile. This is
readity acc.ompiished for example, by filtration through sterlis filtration
membranes. Sustained-release preparations may be prepared, Suitable gxamples
of sustained-release praparations include semi-permeable matrices of solid
hydrophobic polymesrs containing the antibody variant, which matrices are in the
form of shaped articles, e.g., films, or microcapsuies. Examples of sustainéd—
relezse matrices include polyesters, hydrogels (for example, poly(2-hydroxysthyt-
methacrylate), or poly(vinylalcohol)), polyiactides {U.S. Pal. No. 3,773,919),
copolymers of L-glutamic acid and ethyi-L-glutamate, non-degradable sthyiene-
vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the
L UPRON DEPCT™ (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D-(-}-3-hydroxybutyric acid. While
polymers such as sthylene-vinyl acetate and laclic ac]d-g¥ycdiic acid enable
release of molecules for over 100 days, certain hydrogels release proteins for
shorter time periods. When encapsulated antibodies remain in the body for a long
time, they may dsnature or aggregate as a result of exposurs to moisture at 37° C

resulting in a loss of biological activity and possible changes in mmunogenicity,
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sequence of SEQ ID NO 72 or SEQ ID NO 74 under conditions to elicit an

anti body response, b) isolating antibodies fromthe ani.mal, and c)
screening the isolated antibodies with the pol ypeptide, thereby identifying
a pol yclonal antibody which specifically binds with high affinity to a

pol ypepti de conprising an am no acid sequence of SEQ ID NO 72 or SEQID

NG 74. 13. A polyclonal anti body produced by a nethod of claim12. 14. A
conposition conprising the polyclonal antibody of claim 13 and a suitable
carrier. 15. A method of making a nonocl onal antibody, the nethod
conprising: a) immunizing an animal with a pol ypeptide consisting

essential l'y of ama@mamra@e@ne@c§egg%e@&o%r§§@z&%n iR o NQ74 under
conditions to elici t?aar; antib response, at | n ant | bo y produ0| ng

cells fromthe afi'gFd ~ok E)"a‘f“i?l{& ﬁ etaf?@ra&ﬁ?qr’% 'BB%M%@@@V@%H%@ with
imortalized cel lisertroleboarm- mmm:ilfonfr&itaorafmt-ddgbdy@@ﬁmcmt@@hm@ér segmatigel | s,

) oul tur! ngthe bci AR, ekl A0l 39k at R AERTL bRe ! ure @
pol ypepti de conpriPidig @ ﬁ‘fr%&' ﬁ@o‘ﬁ‘féiedm@@méﬁ%amops@@aldl?)ﬂm3@ or SEQ I D

NO 74. 16. A nono@swngaaémq@yynwmmnwsamnget hod of cI aim15. 17.A
corrp03|t 2% corrprTlnS| ng%'tth errrono %p g ”ﬁ (%/j OI%cI ai r o vrxlfd‘ a 'iSJUI tabl e
carrier. The ant i body “of“ &r Al Th 8 "Hher P TN e” STH6 Ei ProWead by
screening a Fab @%@fﬁ'é@zgltmraatrbwaros‘/a pagcTheisnist bogyditdn it akpand onwier ei n t he

antibody is produged By.StdeehiPg, n i brary.
20. A kit conpri si nqat he eantol bo0 @lteﬁ)r%gn%ﬁ gé hégrzﬁ s g%%@?@ al! nmet hod of

i nduci ng an i munidl @‘l}eéawh?reé’ﬁé%gi t§ dPﬂrEbieﬁo aetraEpale é%??prﬁﬁ%qqﬁ@ curve

;admi ni stering t henpépiphatesosutithiecepopdsistof oB mfentamy rdneief 264 BAH 1-7, in
an anmount suffi Ciu@é}ﬁi atm%aik Hg&é‘?éy&e%?%%’%{%s ng i &annrgamral

' [0134] in & preferred embodiment, an agueous solution of therapeutic polypeptide,
antibody or fragment thereof is administered by subcutaneous injection. Each
dose may range from about 0.5 yg to about 50 pg per kilogram of body weight, or
more preferabty, from about 3 ug to about 30 wy per kilogram body weight.

£0135] The dosing schedule for subcutanaous administration may vary form once a -
meonth to daily depending on a numbsr of dlinical factors, including the type of
diseass, severity of disease, and the subject's sensitivity to the therapsutic agent.
USES FOR THE ANTIBODY VARIANT

f0136] The antibody variants of the invention may be used as affinity purification agents.
In this process, the antibodies are immobilized on a solid phase such as
SEPHADEX™ resin or filter paper, using methods well known in the art, The
immobiiized antibody variant is contacted with & sample containing the targst to
be purified, and thereafter the support is washed with a suitabie solvent that will
remove substantially alf the material in the sample except the target to be purified,
which is bound fo the immobilized antibody varant. Finally, the support is washed
with another suitable solvent, such as glycine buffer, that will release the target
from ihe antibody variant.

[0137] The variant antibodies may alsc be useful in diagnostic assays, e.g., for detacting
expression of a target of interest in speciiic cells, tssues, or serum. For diagnostic
applications, the antibody variant typically will be labeled with a detectabls moiety,
Numerous labels are available Technigues for quaniifying a change in

{0
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SEQUENCE LI STI NG <110> TANOX, INC. SINGH, Sanjaya HUANG Danyang FUNG Sek
Chung <120> ldentification of Unique, High Affinity |IgE Epitopes <130>

TNX- 1030 <150> PCT/ USO4/ 02892 <151> 2004- 02-02 <150> PCT/ U504/ 02894 <151>
2004- 02-02 <160> 77 <170> Patentln version 3.2 <210> 1 <211> 107 <212> PRT
.<213> Murine <220> <221> m sc_feature <223> TES-C21 LI GHT CHAI N <400> 1 Asp
Ile Leu Leu Thr G n Ser Pro Ala Ile Leu Ser Val Ser Pro Gy 151015 Gu Arg
val Ser Phe Ser Cys Arg Ala Ser Gn Ser Ile Ay Thr Asn 202530 Ile H's Trp
Tyr Gn Gn Arg Thr Asp Ay Ser Pro Arg Leu Leu Ile

fiuorescence are described above. The chemiluminescent subsirate becomes
electronically excited by a chemical reaction and may then emit light which can be
measured {using a chemiluminometer, for example} or donates energytoa
fluorescent accaptor. Examples of enzymatic iabeals Include luciferases (2.q.,
firefly luciferase_ and bacterial luciferase; U.S. Pat. No. 4,737,456), luciferin, 2,3-
dihydrophthalazinadiones, malale dehydrogenase, ursase, peroxidase such as
horseradish peroxidase (HRPO), alkaline phosphatase, .bata -galactosidass,
glucoamylase, tysozyme, saccharide oxidases (e.g., glucose oxidase, galactose
oxidase, and glucose-6-phosphate denhydrogenass), heterocyslic oxidases (such
8s uricase and xanthiné oxidase), lacloperoxidase, microperoxidase, and the like,
Tachniques for conjugating enzymes to antibodies are described in O'Sullivan et
al., Methods for the Preparation of Enzyme-Antibody Conjugates for Use in
Enzyme Immunoassay, in Methods in Enzym. (Ed. J. Langone & H. Van Vunakis},
Academic press, New York, 73: 147-165 (1981).

[0138] Sometimes, the {abel is indirectly conjugated with the antibody variant, The skilled
artisan The skilled artisan will be aware of varibus technigues for achieving this.
For example, the antibody variant can be conjugated with blotin and any of the
three broad calsgories of labels mentioned above can be corjugaled with avidin,
or vice versa, Biotin binds seleciively fo avidin and thus, the label can be
conjugated with the antibody variant in this indirect mannar. Alternativealy, fo
achleve indirect conjugation of the label with the antibody variant, the antibody
variant is conjugated with & small hapten (e.qg. digloxin) and one of the diffsrent
types of Iabels mentioned above s conjugatad with an anti-hapten antibody
variant {e.g. anti-digioxin antibody). Thus, indirect conjugation of the label with the
antibody variant ¢can be achieved.

{0139 In another embodiment of the invention, the antibody variant need not be labeled,
and the presence thersof can be detscted using a labeled antibody which binds to
the antibody variant.

10340} The antibodies of the present invention may be employed in any known assay
method, such as competilive binding assays, direct and indirect sandwich assays,
and immunoprecipitation assays. Zola, Monocional Antibodies: A Manual of
Techniques, pp. 147-158 (CRC Press, inc. 1987},
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354045. Lys Tyr Ala Ser Qu Ser Ile Ser Gy Ile Pro Ser Arg Phe

505560 Ser Ay ser Gy Thr du Phe Thr LeuyAsn Ile Asn SergVaI GlsﬁrSSry
65707580 G u Asp Ile Ala Asp Tyr Tyr cys Gn Gn Ser Asp ser Trp Pro Thr
859095 Thr Phe Ay Ay Ay Thr Lys Leu Qu Ile Lys 100105 <210> 2 <211> 107
<212> PRT <213> Human <220> <221> m sc_feature Page 1 <223> L16/-71(4hunman
| i ght chain consensus sequence tenplate <400> 2 Gu Ile Val Met Thr G n Ser
Pro Ala.Thr Leu Ser Val Ser Pro Gy 151015 Gu Arg Ala Thr Lett ser Cys Arg

Ala Ser G n Ser Val Ser ser Asn 202530 Leu Ala Trp Tyr Gn Gn L
Gn Ala Pro Arg Leu Leu Ile bt ys Pro Gy

16141] Competitive binding assays rely on the abiiity of a labeled standard {o compete
with the test sample for binding with a limited amount of antihody variant. The
amount of target in the test sample is inversely proportional to the amount of
standard that becomes bound to the antibodies. To facilltate dstermining the
amount of standard that becomes bound, the antibodies generaily are
insolubilized bafore or after the compstition. As a result, the standard and test
sampie that are bound to the anibodies may conveniently be separated from the
standard and test sampie which ramain unbound.

[0142] Sandwich zssays involve the use of two antibodies, each capable of bindingto a
diffsrent immunogenic portion, or spitope, of the protein to be detected. In a
sandwich assay, the test sample 1o be analyzed is bound by a first antibody which
is immaobilized on a solid support, and thereafter a second antibody binds to the
fest sample, thus forming an insciubie three-part compiex. See &.g., U.S. Pat. No.
4,378,110. The second aniibody may Esalf ba labsled with a detectable moisty
(direct sandwich assays) or may be measured using an anti-immunoglobulin
antibody that is labeled with & detectable moiety (indirsct sandwich assay). For
exampis, one type of sandwich assay is an ELISA assay, in which case the
detectable moiety is an enzyme.

f143) For immunehistochemistry, the fumor sample may be fresh or frozen or may be
smbaddead in paraffin and fixed with a preservative such as farmatin, for example.

[0144] The antibodies may also be used for in vivo diagnostic assays. Generally, the |
antibody variant g labeled with a radionuclectide (such as sup.t11n, sup.B9 To,
sup.14 C, .sup.131 1, .8up.3 H, .5up.32 P or .sup.35 8) so that the tumor can be
jocalized using immunescintiography. For exampie,‘ & high affinity anti-lge
antibody of ihs presant invention may be used to detect the amount of IgE present
in, e.g., the lungs of an asthmatic patient.

[0345] The antibody of the present invention can be provided in a kit, L.e., packaged
combination of reagenis in predetermined amounts with instructions for
performing the diagnostic assay. Where ihe antibody variant is labeled with an
snzyme, the kit may include substrates and cofactors reguired by the enzyme
{e.g., a substrate precursor which provides the detectable chromophore of
fiuorophore). In addition, other additives may be inciuded such as stabllizers,

buffers (e.g., a block buffer or lysis buffer) and the ltke. The relative amounts of
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354045 Tyr Gy Ala Ser Thr Arg Ala Thr Ay Ile Pro Ala Arg he Ser Ay
5055.60 ser Ay Ser Ay Thr Gu Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
65707580 G u Asp Phe Ala Val Tyr Tyr Cys G n @ n Tyr Asn Asn Trp Pro Leu
859095 Thr Phe Ay Ay Ay Thr Lys Val Qu Ile Lys 100105 <210> 3 <211> 123
<212> PKT <213> MJRI NE <220> <221> m sc_feature <223> TES-C21 Heavy Chain
<400> 3 Gn Val Gn Leu Gn Gn Ser Ay Ala Qu Leu Met Lys Pro Ay Ala
151015 Ser Val Lys Ile Ser cys Lys Thr Thr Ay Tyr Thr Phe Ser met Tyr

202530 Trp Leu Gu Trp Val Lys An Arg Pro Ay Hs Ay Leu Gu Trp val
354045

various reagents may be varied widely {o provide for concenirations in sclution
. the reagents which substantially optimize the sensitivity of the assey.
wticuiarty, the reagents may be provided as dry powders, usually Iyophilized,
cluding excipients which on dissolution will provide a reagent soiution having the
ppropriate concentration,
N VIVO USES FOR THE ANTIBODY
it is contemplated that the antibodies of the present invention may be used to freat
a mammal. In one embodiment, the antibedy is edministered fo 2 nonhuman
mammal! for the purposes of obta%niﬁg preclinical data, for examp le. Exemplary
nonhuman mammals to be treated incluge nonhuman primates, r:jog_s,‘cats,
rodents and other mammals in which preclinical studies are perf ormed. Such
mammals may be established animal models for a disease 0 be traated with the
aniibody or may be used to study foxicity of the antibody of inteerast, in each of
these embodiments, dose escalation studies may be performa d on the mammal.
The antibody or polypeptide is administered by any suitable meeans, including
parenteral, subcutanecus, intraperiionaal, intrapulmonary, and intranasal, and, if
desired for local immunosuppressive treatment, intralesional administration.
Parenteral infusions include inframuscular, Intravenous, intraarierial,
intraperitoneal, or subcuianecus adminisiration. In addiion, the antibody variant is
suitably administered by pulse infusion, particularly with declining doses of the
antibody variant, Preferably the dosing is given by injectioms, most preferably
intravenous or subcutaneous injections, depending in part on whether the
admintstration is brisef or chronic.
For the prevention of treatment of diseass, the appropriate dosage of the antibody
or potypeptide will depend on the type of disease to be treated, the severity and
course of the disease, whether the antibody variant is aciministered for preventive
of therapeutic purposes, previous therapy, the patient's clinical history and
response to the antibody variant, and the discretion of he attending physician.
The very high affinity anti-numan tgE antibodies of the invention may be suitably
administered o the patient at one time or over a serle s of treatments.
Depending on the type anc severity of the disease, atoout 0.1 mg/kg to 150 mg/lkg
(e.g., 0.1-20 mg/kg} of antibody is an inltial candidater dosage for administration to

the patient, whether, for example, by one or more sexparate administrations, ov by
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Gy GQu lle Ser Pro Gy Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe 505560 Lys
Ala Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 65707580 Leu
Gn Leu Ser Gy Leu Thr Ser A u Asp Ser Ala Val Tyr Phe Cys 859095
100105110 lirp Gy Gn dy Thr Ear Leu Thr Val Ear Ear 115120 <210> 4 <211>
113 <212> PRT <213> Human <220> <221> m sc_feature <223> DP88/ JH4b human
heavy chai n consensus sequence tenplate <400> 4 Adn Val Gn Leu Val G n Ear
Gy Ala Qu Val Lys Lys Pro Gy Ear 151015 Ear val Lys Val Ear Cys Lys Ala
Ear Gy @y Thr Phe Ear Ser Tyr 202530 Ala Ile Ear Trp Val Arg Gn Ala Pro
Gy Gn Ay Leu Qu Trp Met 354045 Gy Ay llelle Prolle Phe Ay Thr Al a

Asn Tyr Ala G ncbys,RReusion. A typical dally dosage might range from about 1 mg/kg to 100
mg/kg or more, depending on the factors mentioned above. For repeated
~ administrations over several days or ionger, depending on the condition, the
treatrnent is sustained until a desired suppress'{on of disezse symptoms occurs.
However, other dosage regimens may be useful. The progress of this therapy is
“easily monitored by conventional 'techhiques' ang assays. An exemplary dosing
regimen for an anti-LFA-1 or anti-ICAM-1 anfibody Is disclosed in WO 94/04188.
10150 The antibody variant composition will be formulated, desed and administered in a
manner consisient with good medical practice. Factors for consideration in this
sontaxt include the particular disorder being treated, the particular mammal being
treated, the dlinical conditien of the individual patient, the cause of the disorder,
the site of delivery of the agent, the method of administration, the scheduling of
administration, and other factors known to medical praciifioners. The
“therapeutically effective amount” of the antibody variant to be administersd will
ba governed by such considerations, and is the minimum amount necessary to
prevent, amelioraie, or treat & disease or disorder. The anfibody variant need not
ba, but is optionally formuiated with one or more agents currently used to prevent
or treat the disorder in guestion. The effective amount of such other agents
depands on the amount of antibody present in the formulation, the type of disorder
or treatment, and other factors discussed above, These are genarally used in the
same dosages and with administration routes as used hereinbefore or about from
1 1o 98% of the heretefore employed dosages. -
[B151] The antibodies of the present invention which recognize Igtt as their target may be
used to treat "igE-meadiated disorders”. These inciude diseases suoh'as asthma,
atiergic rhinitis & conjunctivitis (hay fever), eczema, urticaria, atopic dermatitis,
and food allergies. The sericus physiclogical condition of anaphyiactic shock
causad by, e.g., bee stings, snaks bites, food or medication, is also encompassed
under the scope of this invention,
ANTIBODY EPITCPE MAPPING
i0152) The term "epitopa” refers 10 a site on an antigan to which B and/or T celis
respond. B-cell epitopes can be formed both from contiguous amine acids or
noncordiguous amino acids juxtaposed by terfiary folding of & protein. Epitopes

formed from contiguous armino acids are typically retained on exposure io
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505560 G n Gy Arg val Thr Ile Thr Ala Asp Lys Ear Thr Ear Thr Al a Tyr
65707580 Met A u Leu Ser Ear Leu Arg Ear A u Asp Thr Ala val Tyr Ty
859095 Ala Arg Tyr Phe Asp Tyr Leu Val Gn @y Thr Ear Leu Thr Va

100105110 Ear

[0154]

[0155)

[0156]

<210> 5 <211> 11 <212> PRT <213> ARTI FI Cl AL

denaturing solvents, whersas epitopes formed by tertiary foiding are typically lost
on treatrmant with denaturing solvents. An epitope typically includes at least 3, and
more usually, at least 5 or 8-10 amino acids in a unigue spatial conformation.
Antibodies that recognize the same epitope can be identified in a simpls
immuncassay showing the ability of one antibody te block the binding of another
antbody to a target antigen.

Epitope mapping of the binding site for high affinity antibodies IgE of the present
invention involved Western blot analysis for binding, & peptide scan of the CH3
domain of IgE, an alanine scan of the regions that showed binding, aminc acid
replacement from corresponding regions of igG1 and site directed mutagenesis.
The peptide scan of the entire CH3 domain of IgE required seventy-three '
overiapping peptides. Each peptide was subjected 1o binding by labeled anti-IgE
antibodies of the presant invention to determine the specific epitope(s) of IgE that
block binding of igE to is high a%ﬂn%ty recaptar, The peplide scan identified two
peptides as potential anti-IgE MAD contact sites on IgE, designated Epitope AT
and Epitope ‘B' {See Figure 11). Although the Epitope ‘A’ and Epitepe B’
sequences are about 80 amino acids apart in the linear sequence, they are
nositioned ciose to sach other In the three dimensional structure of IgE. Both are
surface exposed, they overlap the FceRi binding site of IgE, and in both peplides,
there are positively charged residues of Arg and hydrophobic residues of Pro.
Figure 12 iliustrates the binding region of Epitope B as determined by ELISA using
peptide scan. '

A determifation of which amino acid rasidues are critical for binding of high affinity
antibodies within these epitopss was performed by alanine scanning mutagenesis.
(Cunningham et al., "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 monocional antibodies was determined. (See Example 12 below and
Figures 13 and 14).

ACTIVE AND PASSIVE IMMUNIZATION

The invention also relates to pharmaceutical compositions, e.g., vaccines,
comprising the paptide immunogen molecules of the present invention, including
SEQ 1D NGO 72 and/or SEQ ID NO 74, and diluents, excipients, adjuvants, or
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<220> <223> TES-C21 CURL' SEQUENCE (TABLE'I) <400> 5 Arg Al a Ear
Ser Ile Ay Thr Asn Ile H's 1510 <210> 6 <211> 11 <212> PRT <213>
ARTI FI Cl AL Page 3 <220> '

[0157]

[0158]

[0160]

[0161]

[0162]

carriers. it further concemns a process for the preparation of an immunogen of the
invention, comprising covalently coupling at least one peptide of the invention with
a moiety capable of eliciing an immune response against that peplids.

it also relates to immunogenic peplides as defined above, for use as &
pharmaceutical, e.g. in the treatment of igE-mediated diseases or conditions, such
as allergy and atopic dermatitis,

it further relates to & mathod of immunizing 2 mammal against igk-mediated
dissases or conditions, such as allergies and atopic dermaillis, comprising the
administration of a therapeutically effective amount of the immunogenic peptides
as defined above io a patient in need of such freatment.

The immunogénic peptides of the present invention, while being substantizlly
incapabie of}medi'ating non-cytolytic histamine release, are capable of sliciting
antibodies with strong seroiogical cross-reactivity with the target amino acid
sequences of Epitope A and/or Epitope B.

The initial dose of peptide (e.g. from about 0.2 mg to about & mg) may be
administersd, for example, intramuscularly, foliowed by repeat (booster) dosss of
the same at 14 to 28 days iater. Doses will of course depend o some extent on
tha age, weight and general health of the patient. Immunization may be "active" or
"sassive”. In "active” immunizalion the subject receives an immunagenic peplids
of the present invention and an anli-IlgE response is actively induced by the
subject's immune system.

“Active" immunization, this is preferred for human use, but othér mammalian
species may be treated similarly, as e.g. in the dog. The term "immunogenic
carrier" herein inciudes those materials which have the property of independentty
eliciting an immunogenic response in & host animal and which can be covalently
coupied to polypeptide either directly via formation of peptide or ester bonds
hetween free carboxyl, aminc or hydroxy! groups in the polypeptide and
corresponding groups on the immunogenic carrier material, or aliematively by
bonding through a conventional bifunctional linking group, or as a fusion protein,
Examples of such immunogenic carriers include: albumins, such as BSA,;
globuiing; thyroglobulins; hemoglobins; hemc;cyanins {particularty Keyhole Limpet
Hemocyanin [KLH]); proteins extracted from ascarls, e.c. ascéris exiracts such as
those described in J. Immunol. 111 {1873] 260-258, J. Immunol, 122 [1979} 302~
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<223> CDRL1 VARI ANT SEQUENCE #1 (TABLE 1) <400> 6 Arg Ala Ser Arg Ser lle
@y Thr Mh Ile Hs 1510 <210> 7 <211> 11 <212> PRT <213> ARTI FI Cl AL <220>
<223> CDRL1 VARI ANT SEQUENCE #2 (TABLE 1) <400> 7 Arg Ala Ser Gn Arg lle
Ay Thr M Ile Hs 1510 <210> 8 <211> 7 <212> PRT <213> ARTI FI Cl AL <220>

- <223> TES-C21 CDRL2 SEQUENCE (TABLE 1) <400> 8 Tyr Ala ser Gu ser Ile ser
15 <210> 9 <211> 7 <212> PRT <213> ARTI FI Cl AL

308, J. immun. 98 [1667] 883-900, a Am. J. Physiol. 199 [1860] 575-578 or
purified products thereof, polylysing; polyglutamic acid; tysine-giutamic acid
copolymers; copolymers containing lysine or ornithine; etc. Vaccines have bean
produced using diphteria toxoid or tetanus toxoid as immunogenic carrer material
(Lepow M. L. et al,, J. of infectious Diseases 150 [1984] 402-408; Coen Beuvery,
E. et al,, infection and Immunity 40 [1983] 38-45) and these toxoid materials can
also be used in the present invention. The purified protsin dertvative of tubsrculin
(PPD} is particularly preferred for utilization in the "active” immunization scheme
since {I) It does not induce a T-cell response itself (i.e. itis in affect a "T-cell
hapten™), and yet behaves as & fully processad antigen and is recognized by T-
cells as such; (2) it is known to be one of the most powerful hapien "carriers” in
the linked recognition mode; and (3) it can be used in humans without further
esting.

10163] The present invention also relates 1o polynucleotides encoding the peptides of the
presant invention, vestors comprising said poEynﬁcIeoﬁdes, and celis harboring
said vectors. In addition, active immunization may be achieved by administering
the polynuceiotides encoding the peplides of the present invention. Vectors

~ suitable for such therapy are known in the art and include, e.g., adenovirus
vectors. '

[0164] "Passive” immunization is achieved by administering anti-lgE antibodies of the
present invention, 1o a patient suffering from lgE-mediated diseass or condition.

[0165) These anfibodies can be prepared by administering an immunogenic peptide of
the present invention to 2 non-human mammal and collecting the resultant
antiserum. Improved titres can be cbiained by repeated injections over a period of
time. There is no particular iimitafion to the spacies of mammals which may bs
used for sliciting antibodies; it is generally preferred to use rabbits or guinea pigs,
but horses, cats, dogs, goats, pigs, rats, cows, shaep, etc., can also be used.
Antibody is recovered by collecting blood from the immunized animal after the
passage of 1 1o 2 weeks subsequent}y tb the last adminisiration, centrifuging the
blood and izolating serum from the blood. Monoclonal antibodies mav e.g. be
human or murine. _

i0166] . When immunizing a subject, an antibody of the present invention can be

infroduced into the mammal by, e.g., inframuscular injection. However, any form
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<220> <223> CDRL2 VARI ANT #1 (TABLE 1) <400> 9 Tyr Ala Tyr G u Ser
15 <210> 10 <211> 7 <212> PRT <213> ARTIFI Cl AL <220> <223> CDRL2 VARI ANT #2
(TABLE 1) <400> 10 Tyr Ala Ser Qu Ser lle Tyr 15 <210> 11 <211> 7 <212>
PRT <213> ARTIFICI AL <220> <223> CDRL2 VARI ANT #3 (TABLE 1) <400> 11 Tyr
Ala 5¢cr Qu Ser Asp Ser

[0167)

[0168]

[0169)

(0170

of antibody administration may be used. Any conventional liquid or solid vehicle
may be employed which is acceptable {o the subject and does not have adverse
side effects. Phosphate—buﬁéred saline {(PBS), at a physiological pH, e.g. about
pH 8.8 to 7.2, preferably about pH 7.0, may be Used as & vehicle, alone or with a
suitable adjuvant, such as an aluminium hydroxide-based adjuvant.

The following examples are offered by way of iliustration and not by way of
limitation.

EXAMPLES

Example 1-

Humanization of Anti-lgE Murins MADb TES-C21

The sequences of the heavy chain variable region (V) and the light chain variéb!e
region (Vy) of murine mAb TES-C21 were compared with human antibody
germiing seguances available in the public databases. Several criteria were used
when deciding on a template as described in step 1 above, including overall
length, similar CDR position within the framework, overall homology, size of the
CDR, etc. All of these criteria taken together provided a result for choosing the
optimal human template as shown in the seguence alignment between TES-C21
MAb heavy and light chain sequences and the respective human tamplate
sequances depicted in Figure 3A and 3B.

in this case, more than one human framework template was used to design this
antibody. The numan template chosen for the Vy chain was a combination of
DP88 (aa residues 1-95) and JH4b (az residues 103-113) {See Figure 3B). The
human template chosen for the Vi chain was a combination of L16 (VK subgroup
i1, ag residues 1-87) combinad with JK4 (aa residues 98-107) (See Figurs 3A).
The framework homology between the murine sequence and the human template
was about 70% Tor Vy and about 74% for VL.

Once the template was chesen, & Fab library was constructed by DNA synthesis
and overlapping PCR as described above and depicted in Fig.2. The library was
composed of synthesized TES-C21 CORs synthesized with the respective chosen
human templates, DP88/JH4b and L16/JK4. The complexity of the library was
4096 (= 2'%). The overiapping nucleotides encoding partial Vi and Vy sequences
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15 <210> 12 <211> 7 <212> PRT <213> ARTI FI Cl AL <220> <223> CDRL2 VARI ANT #4
(TABLE 1) <400> 12 Tyr Ala Serdu Ser Qu Ser 15 <210>13 <211>9 <212>PRT
<213>ARTI FI Cl AL <220> <223>TES-C: 21 CDRL3( TABLE <400>13 1) Gn Gn Ser Asp
Ser Trp Pro Thr Thr 15 <210> 14 <211> 9 <212> PRT :

ware synthesized in the range of about 63 to about 76 nucieotides with 18 to 21
nuclectide overlaps. '

[0171]  PCR amplification of Vi and Vy, gene was performed using a biotinylated forward .
primar containing the specific seguance to the framework region FR't and an '
overhanging sequence annealed o the end of leader sequence {Genelilyand a
reverse primer from the conserved constant region (Cr or CH1) under standard
PCR conditions. The PCR product was purified by agarose gsl electrophoresis, or
ny commercial PCR purification kit to remove unincorporated bictinylated primers
and non-specific PCR,

[0172] 5'-Phosphorylation of PCR product was performed using 2ug PCR product, 1yl of

' T4 polynucieotide kinase {10 units/uL), 2uL of 10x PNK buffer, 1uL of 10mM ATP

| in 5 total volume of 20uL adjusted by ddH.0. After incubating at 37°C for 45
minutes, and heat denaturation at 65°C for 10 min, the reaction volume was
adiusted to 200gL. by adding ddH,O for the next step.

[6173] The 100uL of streptavidin-coated magnetic beads were washed twice with 200uL
ox B&W buffer and resuspended in 200uL 2x B&W buffer. The phosphorylated
PCR product was mixed with beads, and incubated at room temperature (RT) for
16 min with mitd shaking.

10174] The beads ware sadimented and washed twice with 200uL 2x B&W buffer. The
non-biotinviated ssDNA (minus strand) was eluted with 300uL freshly prepared
0.15M NaOH at RT for 10 min with mild shaking. A second NaOH eiution can
increase the yieid slighfly (optional). The eluant was centrifuged to remove any
‘frace beads. .

4 \ [0175] The ssDNA was precipitated from the supernatant by adding 1ul glvcogan

- (10ma/mL), 1710 volume of 3 NaOAc (pH 5.2}, and 2.5 volumes of EtOH. The

~ precipitated ssDNA was then washed with 70% EtOH followed by lyophilizing for 3

min and dissolving in 20uL ddHzO. The ssDNA was guantitated by spotting on an
ethidium bromide (EtBr) agarose plate with DNA standards, or b'y measuring
ODzs0.
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<213> ARTI FI Cl AL <220> <223> CDRL3 VARI ANT (TABLE) <400> 14 Ala Ala 5cr Trp
Ser Trp Pro Thr Thr 15 <210> 15 <211> 5 <212> pRT <213> ARTI FI Cl AL <220>
<223> TES-C. 21 CDRH1 <400> 15 Met Tyr Trp Leu G u 15 <210> 16 <211> 5
<212> PRT <215> ARTI FI Cl AL <220> <223> CDRH VARI ANT 41 (TABLE 1) <400> 16
Trp Tyr Trp Leu Gu '

Example 2
Cloning of Vi and V\ info Phage-Expression Vecfor

{0176) Wy and V, were cloned into & phage-expression vector by hybridization '
mutagensesis. Undinylated templates were prepared by infecting CJ238 £, coff
strain {dut” ung”) with M13-based phage {phage-exprassion vector TNOO3).

0177] The following componenis [200 ng of uridinvialed phage vecior (8.49 kb); 92 ng
phosphorylated single-stranded M chain (480 bases); 100 ng phosphorylated
single-stranded L chain (525 bases); 1ul. 10X annealing buffer; adjust volume
with ddH.0 to 10 wl] were annealed {at about 8-fold molar ratio of insert to vectar)
by PCR hoiding the temperature at 85°C for 5 min {denaturation) and then

"i ramping to 55°C over 1 hour, The samples were chilled on ice.

o [0178] To the annealed product the following components were added: 1.4uL 10X
synthesis buffer; 0.5ul T4 DNA ligase (1 unit/ul}; 1 pL T4 DNA polymerase {1
unit/ul) followed by incubating on ice for 5 min, and 37°C for 1.5 hours. The
broduct was than ethano! precipitated, and dissolved in 10 gL of ddH20 or TE.

[0179] DNA was digesied with 1 pL Xba! (10unit/yL) for 2 h, and heat inactivated at 85°C

for 20 min. Digested DNA was transfected into 50 uL of electro-competent
DH10B calls by elsctroporation. The resulting phage were titered by growing on
XL-1Blue bacterial lawn at 37°C overnight. Clones were segquenced to confirm
composition,
Example 3
Deep Well Culture for Library Screening .
"A. Plating Phage Library

[0186] The phags library was diluted-in LB media o achieve the desired number of
plagues per plate. High titer phage was mixad with 200 L XL-18 cell culture.
3mk LB top agar was mixed, poured onto an LB plate, and allowed to sit at room
temperature for 10 minutes. The plate was incubated overnight at 37°C.

| B. Phage Elution

61810 100 pL of phage elution buffer (10mM Tris-Cl, pH 7.5, 10mM EDTA, 100mM
NaCl) was added to sach well of a sterile U-botiom B8 well plate. A single phage
plague from the overnight library plate was transferred with a filtered pipsfiz tip to
a well. The phage elution plate was incubated at 37°C for 1 hour. The plate may
be stored at 4°C foliowing incubation.

45



15 <210> 17 <211> 5 <212> PRT <215> ARTI FI Cl AL <220> <225> CDRH1 42 (TABLE
1) <400> 17 Tyr Tyr Trp Leu Au 1 <210> <211> <212> <213> 5 18 17 PRT
ARTI FI Cl AL TES-C21 CDRH2 18 (TABLE 1) <220> <223> <400>

10182]

[0183]

[0184]

[0185]

10186]

[0187]

C. Culture for Deep Well Plates _
XL1B celis from 50mlL culture were added to 2xYT media at a 1:100 dilution. The
celis were grown at 37°C in a shaker until the Aggy was between C.9 1o 1.2,

c. infection with Phage in Deep Well Plates
When the celis reached the appropriate OD, 1M IPTG (1:2000) was added o the
X148 culture. The final concentration of IPTG was 0.5mM. 750uL of cell culture
wae fransferred to each well of & 66 well — deep well plate (Fisher Sclentific).
Each well was inoculated with 25pL of eluted phage. The deep well plate was
placed in the shaker (250rpm) and incubated overnight at 37°C.

D. Preparing Supernatant for ELISA Screening
Following incubation, the deep well plates were centrifuged at 3,250 rpm for 20
minutes using the Beckman JA-5.3 plate rotor, 50pL of supernatant was
withdrawn from each well for ELISA,

E.  Innoculation of 15mL Liquid Cultures of XL~ 1 cells
XL-1s were grown at 37°C in the shaker (250rpm) in 2xYT containing 10 pa/mb of
tetracyoline until Agpe = 0.9 fo 1.2, IPTG was acded at a final concentration of
0.5mM and 15mL of the culture was tranferred to a 50mL conical tube for each
clone to be characterized. - The cells were inoculated with 10 pL of phage from the
high fiter stock (liter = ~10"" pfu/mL) and incubated for 1 hour at 37°C. The cells
were grown ovemight at room temperature with shaking.

F. Isolation of Soluble Fab from Periplasm
The cells were pelieted in an IEC centrifuge at 4,500 rpm for 20 minuies. Culture
medium was removed the peliet was resuspend in 650uL of resuspension bufier
(50mM Tris, pH 8.0 containing 1mM EDTA and 500mM sucrose), vortexed, and
placed on ice for 1 hour with gentle shaking. Celiular debris was removed by
centrifugation at 9,0001 rpm for 10 minutes at 4°C. The supernatant containing the
soluble Fabs was collected and stored at 4°C.
Example 4
Framework Modification
There wers twelve murine/human wobble residuss within the framework at the
potential key positions described above. Position 73 in Vi was kept as the murine

residue threonine in the humanization library because this position was
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Qu lle ser Pro Ay Thr Phe Thr Thr Ash Tyr Asn dQu Lys Phe Lys 51015 Al
<210> <211> <212> <213> <220> <223> <400> 19 17 PRT AéTIFICIA{ CDRH2
VARI ANT #1 19 (TABLE 1) Qu lie Qu Pro Ay Thr Phe Thr Thr Asn Tyr Asn

G u Lys Phe Lys 151015 Ala <210> 20 <211> 17 <212> PRT <213> ARTI FI Cl AL
<220> <223> CDRH2 VARI ANT #2 (TABLE 1)

determined to affect binding. It was noted, nowsver, that threonine at VH 73 is a
common human residus in the human germiine Vy subgroup 1 and 2.

[0188] The framework residuas that differed between the TES-C21 sequence and the
human template were randomly substituted as described above and then
assessed for their potential affect an targst binding, and antibody folding.
Dotential framework residues that may have affected the binding were identified.
In this case, they were residues 12, 27, 43, 48, 67,82inVy, and 1, 3, 4, 49, 60,
85 in V, (Kabat number system). (See Figure 4) twas later demonsirated that
only pesitions 27 and 89 significantly affectec binding in the Vi region (clone
number 1138-2C). '

i [61393 The primary screen usad was a singie point ELISA (SPE) using culture media

3 (See description below). The primary screen selectad ciones that that bind 1o the
antibody’s target molecule. Clones that gave equal or belter signai than the
parent molecule were selected for the next round of screening,

10159] In the second round of screening, individual phage were grown ina 15 mi
macterial culture and periplasmic preparations were used for SPE and ELISA
ditration assays. The clones that retained higher binding in this assay were further
characterized. Once ali the selected primary clones were processed, the top 10-
15% clones were seouenced and the clones arranged according to sequence.
Representatives from each sequence group were compared against sach other
and the best clones selected. Sequences from these chosen clones were
scombined and the effects of various combinations were evaluated.

[0191] The consiructed library was subjected to an ELISA screen for improved binding o
the recombinant human IgE, SE44., Clones with binding affinity greater than
murine TES-C21 Fab were isolated and sequenced. Clone 1D #4, 48, 72, 76, and
138 were further characterized. ELISA titration curves for clone 4, 48, 72,78, and
136 are shown in Figure 5A and 5B indicating that thelr affinity is similar to the
parent, TES-C21. These clones compete with murine TES-C21 for binding to
human 1gE indicating that the binding epitope was not changed during the
humanization process. The humanized Fabs did not bind to FeeRI-bound IgE
suggasting that it is less likely that the humanized antibodies will crosslink the

recaptor fo cause histamine release when they were constructed into divalent 1gG.
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Page 6 <400> 20 Gu Ile Asp Pro Ay Thr Phe Thr Thr Asn Tyr Asn Ju Lys
Phe Lys 51015 Al a <210> 21 <211> 17 <212> PRT <213> ARTI FI Cl AL <220> <223>
CDRH2 VARI ANT t3 (TABLE 1) <400> 21 Qu Ille Ser Pro Asp Thr Phe Thr Thr Asn
Tyr Asn A u Lys Phe Lys 151015 Ala <210> 22 <211> 17 <212> PRT <213>

ARTI FI Cl AL <220> <223> CDRH2 VARI ANT #4 (TABLE |) <400> 22 Au lle Ser Pro
G u Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe Lys 15 10 15

10192] Humanizad clone 136 retained 5 murine heavy chain framework residuss (= 4.3
% human Vy framework homalogy), with a 100% human light chain framework
selected for by affinity maturation. The inhibition of IgE binding to FeeRl by the
humanized Fab was demonstrated (Figure 6).

Example 5
Single Point ELISA Protocol for Screening anti IgE

[0193] Plates were coated with 2ug/ml. sheep anti-human £d in carbonate coaling buffer
overnight at 4°C. The coaling solution was rerhpvedand the plates wers blocked
with 200ul/well 3% BSA/PBS for 1 hour at 37°C. After washing the plates 4x with
PES/0.1% TWEEN® (PBST), 50uliwell Fab sample (i.e., supernatant containing
high fiter phage and secreted Fab or periplasmic prep from DMB biock, or 15mL
orep) was added. Plates were incubated for 1 hour at recorn temperature followed
by washing 4x with PBST. 50ul/welil of bictinylated SE44 at 0.015ug/mi diluted
in 0.5% BSA/PBS and 0.05% TWEEN®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/PES and 0.05% TWEEN® was
added and the plates incubatad 1 hour at room temperature. Plates were washed
Bx with PBST. 50ul/well TMB substrate (sigma) was added to develop and then
stopped by adding 50ul/well 0.2M H80,,

Example 6
ELISA Titration: anti igt N
10194) Plates were coated with 0.25ug/ml. {for purified Fab 0.1 ug/mi) SE44 in carbonate

coating buffer overnight at 4°C, Coating solution was removed and the plates
were blocked with 200ul/well 3 % BSA/PES 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 starting with a dilufion of 1:2 and diluting
3 fold serially in 0.5% BSA/PBES and .05% TWEEN®20. Plates were incubated for
2 hours at room femperatura. ' '
ates were washad 4x with PBST and 50ul/well 1:100C (0.8ug/mi) ciiution of
biotin-shesp anti human Fd in 0.6% BSA/PBS and 0.05% TWEEN® 20 was added.
The plates were incubated again for 2 hours at room temperature. '
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Al a <210>2é <211>17 <212>PRT <213>ARTI FI CI AL <220>

[0197] Foliowing & wash 4x with PBST, 80ul/weli Neutra-avidin-AP 1: 2000(0.9 ug/ml) in
0.5% BSA/PES and 0.05% TWEEN® 20 was added and the plates were incubated
1 hour at room {emperature. ‘

[6198] The plaies were washed 4x with PBST. And developed by adding S0uL/well
pNPP subsirate. Davelopment was stopped by adding 50ul/well 3M NaOH. The
absorbahce of each wall was read at 405nm or 410nm.

Example 7 _
Protocol for Affinity Purification of M13 phage Expressed Soluble Fab
' A, DAY 1 _

[0199 Two 500 ml culiures (2xYT) containing 10 mg/mb tetracycline were innoculated

) ‘ with 5 ml overnight stock XL1B and grown at 37°C to AB00 = 0.8 10 1.2. IPTG

- was added o a concentration of 0.5mM. The celt culture was then infected with

~ 200 UL phage per cuiture and incubated for 1 hour at 37° C with shaking.
Following infection, the cells were grown at 25°C overnight with shaking.
B. DAY 2

[¢200] Cells were pelieted at 3500 x g for 30 minutes at 4 °C in 250mL. centrifuge tubes.

" Culiure medium was aspirated and the pellets were resuspendead in a fotal of 12-
15 mi. lysis buffer (Bufier A + prolease inhibitor cocktall).
Buffer A: (1 liter)

50mi NaHaPO4 6.9 g NaHPO4HD {or 6 g NaHzPO.)
300mM NaCl 17.54 g NaCl
10mM imidazole (.68 g imidazole (MW 68.08)
adjust pH 1o 8.0 using NaOH

) Lysis buffer;

Mix 28 mL of Buffer A with one tablet of Compleie Protease Inhibitor
Cocldail (Roche, Basel, Switzerland},

[0201] Resuspended cells were transferred into 2 S0ml. conical tube and lvsed with
100uL 100 mg/mi tysozvme by inverting the tube several fimes untll the mixture
moves togethar as a blob (due to tha lysis). Cells were sonicated on ice followed
by the addition of 10 ulL DNase | (about 1000 units) and gently rocked at 4°C for
30 minutes, Debri was pelisied by centrifugation at 12000 x g for 30 minutes at 4
°C, using 50 mb centrifuge tubes. Supernatants were fransferred fo a new conical
tube and stored at 4 °C.
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<223>CDRH2 VARI ANT #5 (TABLE 1) <400>23 GQulle Ser Pro Ay Thr

G u Thr Asn Tyr Asn Qu Lys Phe Lys 15 10 15 Ala

<212> PRT <213> ARTI FI Cl AL Page 7

[0202]

[0203]

Ni-NT agarose {Qiagen, Vatencis, CA) was used to purify the soluble Fabs
according to the manufacturer's protocol. Tha lysate was mixed with Ni-NTA and
loadad into a column. The flow through was coliected for SD3-PAGE analysis.
The column was washed with 20 mL buffer (50mM NaH,P G4, 300miv NaCl,
15mM imidazole, adjust pH to 8.0 with NaOH) foliowed by a 20 mL wash with
50mi NaH:PO., 300mM NaCl, 20mM imidazole. Fabs were eiuted with 8 x 500
pL elution buffer (50mM N8H2P04, 300mM NaCl, 450mM imidazolz, adjust pM to
8.0 with NaOH) and analyzed by SIS PAGE. Column fractions were stored at 4
°C. Column fractions ware analyzed by SDS-PAGE and the fraction with the
graztest amount of Fab was selected and diaiyzéd in PBS at 4 °C,

Example 8

Soluble Receptor Assay

A 06 well assay plaie suitable for ELISA was coated with 0.05 mL 0.5ug/mL FeeRl
aipha-chain receptor coating buffar (50 mM carbonate/bicarbonate, pH 9.8) for 12
hours at 4-8°C. The wells wefe aspirated and 250ul blocking buffer (PBS, 1%
BSA, pH 7.2) was added and incubated for 1 hour at 37°C. In a separste assay
plate the samples and reference TES-C21 MADbs were fitered from 200 to
0.001pg/ml by 1:4 dilutions with assay huifer (0.5% BSA and 0.05% Tween 20,
PBS, pH 7.2} and an esqual volume of 100ng/ml bistinylated igk wes added and
the piste incubated for 2-3 hours at 26°C. The FceRl - coated wells were washed
three times with P38 and 0.08% TWEEN 20 and 50pL from the sample wells
wars fransferred and incubated with agitation for 30 minutes at 25°C. Fifty pliwell
of 1 mg/mL Streptavidin-HRP, dilutad 1:2000 in assay buffer, was incubated for 30
minutes with agitation and then the plate was washed as before. Fifty pl/well of
TMB substrate was added and color was developed. The reaction was stopped
by adding an equal volume of 0.2 M M:S0, and the absorbance measuraed at
450nm.

Example

Binding of Antibodies to igk-lcadad FoeRl

Antibody binding to human IgE assceiated with the alpha-subunit of FoeR} was
determined by preincubating with 10 pg/mL human igk for 30 min at 4°C. Plates
were washed three fimes followed by a ong hour Incubation with varying
concentrations of either murine anti-human IgE MAb E-10-10 or the humanized
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<220> <223> CDRH2 VARI ANT #6 (TABLE 1) <400> 24 Qu Ile Qu Pro @y Thr Phe
G u Thr Asn Tyr Asn G u Lys Phe Lys 51015 Ala <210> 25 <211> 17 <212> PRT
<213> ARTI FI Cl AL <220> <223> CDRH2 VARI ANT #7 (TABLE 1) <400> 25 du lle
Asp Pro Ay Thr Phe Qu Thr Asn Tyr Asn Qu Lys Phe Lys 151015 Ala <210> 26
<211> 14 <212> PRT <213> ARTI FI Cl AL <220> <223> TES-C21 CDRH3 ( TABLE 1)

<400> 26 Phe ser His Phe Ear Ay Ear Asn Tyr Asp Tyr Phe Asp Tyr 1510 <210>
27 <211> 14 <212> PRT <213> ARTI FI Cl AL

Fab variant. Binding of Fabs was detacted with a biotin labsled anti human Fd
antibody followed by SA-HRP. Murine MAb E-10-10 was detected by Goat
anti-muring lg Fc HRP-conjugated Ab.

Example 10

Clone Characterization _

Each candidate was assayed for binding affinity and positive clones were
sequenced. Antibody variants having beneficial mutations in CDR regions that
increase binding affinity were further characterized. Assays included Biacore
analysis; inhibition of IgE binding to its receptor; and cross linking of receptor
“bound IgE.
[0206] A library of variants was created. The amino acid sequences for the various
CDRs which demonstrated improved affinity are depicted in Table 1. Figure 7
presents high affinity candidates having combinations of substitutions,

TABLE 1.
CDRLT: CHRAT:

P RASGSIGTNIH [EEQ D NGB B YWLE SEQID NO 15
ZT RASRSIGTNH [SEQ D NO 6 FWYWLE SEQTONG 16
#2 RASQRIGTNIH | S2QIDNOT #2 O YYWILE SEQID NO 17
CDRLZ: CDRHZ:

5 VASESS TEEATO NGB | F BSPETETTNYNERFKA | |BEQTD ND 18
#1 YAYESIS | SEQIDNCS #1 EIEPGTFTTNYNEKFKA SEQIDNO 19
77 VASESY | SEQ D NO 10| % EDPGTETTNYNERFKA | SEQID NO 20
75 VASESDS | BEQ D NO 11 TH5 EISPDTETTNVNERFKA | SEQ D NO 21
7 VASESES \SEQIDNO 12 | # EIGPETFITNVNERFKA  SEQIDNO 22

CDRLE: T EISPGTFETNYNERERA | SEQ D NG 23
FGGSDSWATT | SEQ D NG 13 | % CIEPGTFETNYNERFKA | 82Q 1D NO 24
FAASWSWETT | SEQIDNO 14 | #7 SIDPGTFETNYNEKFKA | SEQ 1D NO 25

CBRAE: ’

5 FSHFSGSNYDYEDY TSEQIDNO 25
ETESFFSGMNYDVEDY SR NG &7
7 ESHESGANYDYRDY SEQ D NC 28
¥ FSHFTGSNYDVEDY SEQ D NO 28

P = Parant
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<220> <223> CDRH3 VARI ANT #1 (TABLE 1) <400> 27 Phe Ear His Phe Ser Ay Mt
Asn Tyr Asp Tyr Phe Asp Tyr 1510 <210> 28 <211> 14 <212> PRT <213>

ARTI FI Cl AL <220> <223> CDRH3 VARI ANT #2 (TABLE 1) <400> 28 Page 8 Phe Ser
Hs Phe Ser Ay Gn Asn Tyr Asp Tyr Phe Asp Tyr 1510 <210> 29 <211> 14
<212> PRT <213> ARTI FI Cl AL <220> <223> CDRH3 VARI ANT 43 (TABLE 1) <400> 29
Phe. Ser H's Phe Thr Ay Ser Asn Tyr Asp Tyr Phe Asp Tyr 1510 <210> 30 <211>
23 <212> PRT <213> ARTIFI Cl AL <220> <223> FRL1 VARI ANT 136 <400> 30

[0207) Nineteen heavy chain variants are presented in Figure ¢ and 35 light chain
variants are presented in Figure 8. Three candidates were further characterized
for binding affinity and these are pressnied in Tabie 2.
TABLE 2 Binding Affinity

[ e
TES-C21 594 + 200 ph
MAb 1(CL-3A) | 0,158 pM ' 3886
MAB 2 (CL-2C)]  1.47 £ 0.5 pM 417
MAD 3 (CL-50) | 3.2+ 2.2 pM 191
Exampie 11

Expression and purification of anti-lgE antibodies and HRP-conjugation

[0208] High affinity MAbs candidates were ganerated. For the generation of intact anti-
IgE MADs, the heavy and fight chains variable regions were PCR amplified from
phage vectors templates and subcloned separatsly info H- and L-chain expression
vectors under the expression of a CMV promoter. Six full antibody clones were
constructed and are represenied in Figure 10 A-F. Appropriate heavy and light
chain plasmids were co-transfected inio the mouse myeioma cell ling NS0 using
electroporation by technigues well known in the art. See, e.g., Liouetal J
immunol. 143(12):3967~?5 {1989). Aniibodies 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).

[0269] Purified antibodies were conjugated by horseradish peroxidase (HRP) using
peroxidase conjugation kit (Zymed Labs, San Francisco, CA) according to the
manufacturar's protocol. The titer of sach conjugated anti-IgE MAb was

gsetermined using ELISA with plates coated with a monoccional human IgE {(SE44).
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Gu lle Val Met Thr An Ser Pro Ala Thr Leu Ser Val Ser Pro Ay 151015 Qu
Arg Ala Thr L u Ser Cys 20 <210> 31 <211> 23 <212> PRT <213> ARTI FI Cl AL
<220> <223> FRL1 VARI ANT 1 <400> 31 Asp Ile Lep met Thr G n Ser Pro Ala Thr
Leu Ser Val Ser Pro Ay 151015 Au Arg Ala Thr Leu Ser Cys 20 <210> 32
<211> <212> PRT <213> ARTI FI G AL <220> <223> FRL1 VARI ANT 2 <400> 32 Asp
Ile Val Leu Thr G n Ser Pro Ala Thr Leu Ser Val Ser Pro Gy 151015 Page 9

[6210] The following cultures have been deposited with the American Type Culture
Coliection, 10801 University Bouievard, Manassas Va. 20110-2208 USA (ATCC):
Hybridoma ATCC NO. Deposit Date
Anti-igE CL-2C PTA-5878 December 3, 2003
| Anti-IgE CL-5A PTA-5679 1 December 3, 2003
Anti-lgE CL-5 PTA-5680 } December 8, 2003 |
10211] This deposit was made under the provisions of the Budapest Treaty on the

international Recognition of the Deposit of Microorganisms for the Purpese of

Patent Procedure and the Regulations thereunder (Budapest Treaty). Thig

bt : assures mainienance of a viable culturs for 30 years from the date of deposit. The

o organism will be made available by ATCC under the terms of the Budapest
Treaty, which assures permanent and unrestricted availabiiity of the progeny of
the culture o the public upon issuance of the periinent U.S, patent.

0212} The assignee of the present appiication has agreed that if the culture on deposit
shouid die or be lost or destroyed when cultivated under suitable conditions, it will
be promptly replaced on nofification with a viabie specimen of the same culture.
Availability of the deposited strain is not o be construed as a ficense fo practice
the invention in contravention of the rights granted under the authority of any
government in accordance with its patent laws.

[0213] The foregoing written specification is considered o be sufficient to enable one
skilied in the art to practice the invention. The present invention is not io be limited
in scope by the cuitures deposited, since the deposited embodiments are intended
as illustration of one aspect of the invention and any culture that are functionally
equivaient are within the scops of this invention. The deposit of material herein
does not constitute an admission that the written description herein contained is
inadequate fo enable the practice of any aspect of the invention, including the best
mode thareof, nor is it to be construed as limiting the scope of the claims fo the
specific iliustration that it represents. indeed, varicus maodifications of the invention
in addifion 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,



AQu Arg Ala Thr Leu Ser Cys 20 <210> 33 <211> 23 <212> PRT <213> ARTI FI Cl AL
<220> <223> FRL1 VARI ANT 4 <400> 33 Asp |Ile Leu Leu Thr Gn Ser Pro Ala Thr
Leu ser Val Ser Pro Ay 151015 A u Arg Ala Thr Leu Ser Cys 20 <210> 34
<211> 23 <212> PRT <213> ARTI FI Cl AL <220> <223> FRL1 VARI ANT 13 <400> 34
GQu lle Val Leu Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro @y 151015 Qu
Arg Ala Thr Leu Ser Cys 20 <210> 35 <211> 23 <212> PRT <213> ARTI FI Cl AL
<220> <223> FRL1 VARI ANT 18 '<400> 35 Qu Ile Leu Leu Thr Gn Ser Pro Al a
Thr Leu Ser Val Ser Pro vy

Example 12
Mapping of the High Afﬁnity Binding Epitope of Human Igk
A. Peptide syﬁthesis and anti-igE binding assay

0214] Studies have shown that IgE binds o its receptor through the Cu3 domain. Since
the HA Anti-igE an_tibbdies of the present invention very sfficiently biock Igk from
binding to its receptor, we mapped the epitope using peptides that encompassed
the entire CHZ domain. First, we prepared two V5-4{agged peptides, one
comprised the entire constant region of human gk and one comprised just the
Cr2-Cu3 region of human igE. These iwo peptides were expressad by in vitro
transcription-translation and used in a_Westerh blot assay o detect HA Anti-igk
MAD binding. Both CL-2C and CL-51 MAbs were abie o bind tc the intact human
igE as well 2s both the peptides.

(0215 To map the epltope more specifically, 73 overlapping peplides ware synthesized
which encompassed amino acid residues 141 o 368 of human IgE, which
includad the entire Cu3 domain. Each peplide consisted of 12 amino acid
residues having a 3 amino acid ovarlap with the 3’ end of the previods peptide,
SPOTs membranes were synthesized with fluorenylmethoxycarboyl (Fmece) amino
acids on celiulose membrane. The membranes were rinsed in methanol and then
washead in TBS {pH 7.5) 3X for 10 min. After an overnight incubation in biocking
solution (6% milk or 3% BSA in TBES), HRP-labeled anti-igE MAbs diluted in
blocking soiution were incubated with the membrane for 3 hrs. After washing 3X
for 15 min in TBS-TWEEN®, using SuperSignal HRP substrate (Piarce), IgE
reactivity was measured by chemiluminescence exposure of BioMax MS film

) (Kodak) for the desired fime.

- [0216] The results from the experiment indicaie that the HA Anti-ige MAbs bind to iwo
regions in the Cp3 portion of IgE, which are represented by the following two
peptide sequences: NPRGVSAYLSRP (epitope "A") and HPHLPRALMRET
(Epiiope "B"). (See Figure 12.) Binding io epitope A was several times weaker
than to epitope B. '

8, Alanine Scan Mutagenesis
F0217] An alanine scan along with substitutions of amino acids in the peptides with these
that are found in 1gG1 was carried out o determine which aminc acids are
critically involved in HA Anti-igE MAR's binding to these peptides. Amino acids
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151015 G u Arg Ala Thr Lex ser cys 20 <210> 36 <211> 23 <212> PRT <2
ARTI FI Cl AL <220> <223> FRL1 VARI ANT 25 <400> 36 Asp Ile Val Met Thr

pro Ala Thr

Leu Ser Val Ser Pro Ay Page 10 1015 Au Arg Ala Thr Le

Cys 20 <210> 37 <211> 23 <212> PRT <213> ARTI FI Cl AL <220> <223> FRL1
VARI ANT 27 <400> 37 Qu Ile Leu Met Thr Gn Ser Pro Ala Thr Leu Ser Val Ser
Pro Gy 151015 Gu Arg Ala Thr Leu Ser Cys 20 <210> 38 <211> 15 <212
<213> ARTI FI Cl AL <220>

[0218]

[0219]

13>
G n Ser
u Ser

> PRT

that were determined to be important for HA Anti-IgE MAb binding were replaced -

using an in vitro mutagenesis strategy in the ¢ chain of IgE. Another peptide

covering the Ce2 and Cel regions as described eariier was also used in this s’tudy.

(See Figures 13 and 141,

The EU numbering scheme for human igk amino acid residuss has been used.
Polymerase chain reaction (PCR) was used to amplify the entire Fc region of IgE,
and a truncated form of Igk Fc containing only the CH2-CH3 domain. The DNA
products were cloned directly into pcDNA3 expression vector {Invitrogene,
Carisbad,CA) using TOPO cloning (Invitrogens, Carlsbad, CA).

Mutagenesis in IgE-Fc was performed using overlapping PCR (Ho et al., 1588).
The DNA products were purified by agarose gel e%ectrophores}s, digested with an
appropriate restriction enzyme(s), and subcioned info the pcDNAS expression
vecior. For each variant construct, PCR amplified regions were completely
secuenced using dideoxynuclaotide method from both strands of DNA.
Recombinant human IgE Fe and its mutants were expressed using reticulocyte
tysate based in-vitro transcription and translation coupled system (Promega,
Madison, W

Lysates from this in-vitro transcription and translation coupled system (10 ul
regction mix) were subjected to SDS-PAGE {12 %) and then fransferred to
nifrocelivizlose membranes. The membranes were blocked with 5% dry milk in
Tris-buffered saline (TBS) and subsecguently stained with the primary antibody,
anti-lgE MAbs. Specific reactive bands were detecied using a goat anti-human
igG Fo conjugated to horseradish peroxidase (Jackson Labs, Bar Harbor, Mainég)
and the immunoreactive bands were visualized by the SuperSignal Westemn
blotting detection kit (Pierce). Ant-V5 antibodies were used as & positive control
that detected the V5 tag infroduced at the C-terminus of these peptides. The
Western blot with anti-V5 antibodies demonstrated that all the peplides were
axpressed at almost egual level, Interestingly, HA Anti-igE MAbs were able to
bind to the peplide that carred mutations in epilope 'A’, but, they did not bind 1o
the peplide that carried mutations in epitope 'B’, indicating that this second site
was more imporfant for binding. (See Figure 15).
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<223> FRL2 VARI ANT 136 <400> 38 Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg
Leu Leu Ile Tyr 151015 <210>39 <211>15 <212>PRT <213>ARTI FI Cl AL
<220>

Example 13
Active immunization of Transgenic Mice Using an immunogenic Peptide of
Epitope B

[1221] Transgenic mice that constitulively express human IgE were used {o demonstirate
the active production of antibodies fo a human immunogenic peplide of Epitops B,
Two fusion peptides, each comprising an immunocgenic peplide of the invention, a
cysteing residue and KLM, were chemically synthesized. The seguence of

. peptide 1 was
(KLH-Cys) - Leu Pro Arg Ala Leu Met Arg Ser Thr
and the sequence of peplide 2 was:
Leu Pro Arg Ala Leu Met Arg Ser Thr — {Cys-KLH)

[6222] The fransgenic mice were inlected subcutaneousty with 20 pg of the immunogenic
peptide in complete Fraund's adjuvant (Difco Laboratories, Detreit, Ml} in 200 ul -
of PBS pH 7.4. At two-week intervais the mice were twice injected
subcutansously with 20 g of the peplide immunogen in incomplete Freund's
adjuvant. Than, twd weeks later and three days prior to sacrifice, the mice were
again injgcted intreperitonsally with 20 zg of the same immunogen in PBS. Serum
was collecied and tested for the presence of anti-lgE antibodies spadific for
Epitope B, As seen in Figure 16, the paplide elicited antl-IgE antibodies in these

- fransgenic mice.

[6223] Those skilled in the art will recognize, or be abie {o ascertain using no more than
routing experimentation, many eguivalents o the specific embodimeants of the
invention dascribed hereln. Such eguivalenis are intended {o be encompassed by

the foliowing claims,



<223>FRL2 VARI ANT 1 <400>39 Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro
Arg Leu Leu Ile Lys 1510 15 <210>40 <211>32

We Claim:
1. An isolated peptide consisting essentially of the amino acid sequence:
Asn Pro Arg Gly Val Ser Xaa Tyr Xaa Xaa Arg Xaa (SEQ ID NO. 72).
2. The amino acid of claim 1, wherein the amino acid sequence is:
Asn Pro Arg Gly Val Ser Ala Tyr Leu Ser Arg Pro (SEQ ID NO. 73).
3. An isolated peptide consisting essentially of the amino acid sequence:
[Leu Pro Arg Ala Leu Xaa Arg Ser Xaa (SEQ ID NO: 74).
4, The peptide of claim 3, wherein the amino acid sequence is:
a) Leu Pro Arg Ala Leu Met Arg Ser Thr (SEQ ID NO: 75)
b} Hi Pro His Leu Pro Arg Ala Leu Met Arg Ser Thr (SEQ ID
NO: 76); or '
c) Leu Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr (SEQ ID
NO:77).
5. A composition comprising the peptide of claim 1 or claim 3 and a

physidlogically acceptable carrier, diluent, stabilizer or excipient.

B, The composition of claim 5, further comprising an immunogenic carrier.

7. The composition of claim 8, wherein the immunogenic carrier is selected
from the group consisting of BSA, KLH, tetanus toxoid, and diphtheria
toxoid.

8. An isolated antibody that specifically binds to the peptide of any one of
claims 1 to 4.
9, The antibody of claim 8, further comprising a label.
10.  The antibody of claim 8, wherein the antibody is:
a) a chimeric antibody,
b) a single chain antibody,
c) a Fab fragment,
d) a F{ab", fragment,
e) a human antibody, or
f) a humanized antibody.
11. A composition comprising an antibody of claim 8 and an acceptabie carrier.
12, A method preparing a polyclonal antibody, the method comprising:
a) immunizing an animal with a polypeptide consisting of an amino acid
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<212>PRT <213>ARTI FI Cl AL <220> <223>FRL3 VARI ANT 136 <400>40
Gy Ile Pro Ala Arg Phe Ser Ay Ser Ay Ser Ay Thr Qu

sequence of SEQ ID NO:72 or SEQ ID NO:74 under conditions to elicit an
antibody response,
b) isolating antibodies from the animal, and
¢) screening the isolated antibodies with the polypeptide, thereby
identifying a polyclonal antibody which specifically binds with high affinity to
a polypeptide comprising an amino acid sequence of SEQ 1D NO:72 or
SEQ 1D NO:74.

13. A polyclonal antibody produced by a method of claim 12.

14, A composition comprising the polyclonal antibody of claim 13 and a
suitable carrier.

15. A method of making a monocional antibody, the method comprising:
a) immunizing an animal with a polypeptide consisting essentially of an
amino acid sequence of SEQ 1D NO:72 or SEQ ID NO:74 under conditions
to elicit an aniibody response,
b) isolating antibody producing cells from the animal,
¢) fusing the antibody producing cells with immartalized cells to form
monoclonal antibody-producing hybridoma cells,
d) culturing the hybridoma cells, and
e) isolating from the culture a monocional antibody which specifically binds
with high affinity to a polypeptide comprising an amino acid sequence of
SEQID NOC:72 or SEQ ID NO:74.

16. A monoclonal antibody produced by a method of claim 15.

17. A composition comprising the monoclonal antibody of claim 16 and a
suitable carrier. “

18.  The antibody of claim 8, wherein the antibody is produced by screening a
Fab expression library.

19.  The antibody of claim 8, wherein the antibody is produced by screening a
combinatorial immunogiobulin library.

20. A kit comprising the antibody of any one of claims 8-19.

21. A method of inducing an immunological response to IgE in a mammal
comprising administering the peptide or the composition of any one of

. claims 1-7, in an amount sufficient to induce a response in said mammal.
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"he Thr 151015 Leu Thr Ile Ser Ser Leu Gn Ser GQu Asp Phe Ala Val Tyr Tyr
Cys 202530 Page 11 <210> 41 <211> 32 <212> PRT <213> ARTIFI Cl AL <220>
<223> FRL3 VARI ANT 1 <400> 41 dy Ile Pro Ser Arg Phe Ser Ay Ser @y Ser
Gy Thr du Phe Thr 151015 Leu Thr Ile Ser Ser Leu G n Ser Gu Asp Phe Al a
Val Tyr Tyr Cys 202530 <210> 42 <211> 32 <212> PRT <213> ARTIFI Cl AL <220>
<223> FRL3 VARI ANT 13 <400> 42 dy Ile Pro Ala Arg Phe Ser Ay Ser Ay Ser
Gy Thr A u Phe Thr 151015 Leu Thr Ile Ser Ser Leu G n Ser Qu Asp Phe Al a
Asp Tyr Tyr Cys 202530 <210> 43 <211> 32 <212> PRT <213)- ARTIFI Cl AL

SEQUENCE LISTING

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

<120> Identification of Unigue, High ATfinity IgE Epitopes
<130> TNX-1030

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

<150> PCT/US04/02894
<i5l» 2004-02-02

<160 77
<170> patentIn version 3.7

<Z210> 1
<Z11> 107
<212> PRT
<Z13> Murine

<220-
<221> misc_feature
<223> TES-CZ21 LIGHT CHAIN

<400> 1

asp the Leu Leu Thr GIn Ser Pro Ala Ile Leu Ser val ser pro Gly
1 3 10 15

Glu Arg val Ser Phe Ser Cvs Arg Ala Ser 6ln Ser Ile &y Thr Asn
: 20 25 30

Ile His Trp Tyr Gln Gin Arg Thr Asp Gly Ser Pro Arg Leu Lsu Ile
35 40 45 -

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

Ser Gly Ser Gly Thr Glu Phe Thr.teu Asn Ile Asn Ser val Glu Ser
65 70 75 80

Glu asp I7e Ala Asp Tyr Tyr Cvs Gin gén Ser Asp Ser Trp Pro Thr
. 85 85 '

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

<210> 2
<211> 107
<212> PRT
<213> Human

<220> .
<221> misc_Teature
Page 1L



<220> <223> FRL3 VARI ANT 18 <400> 43 Gy Ile Pro Ser Arg Phe Ser dvy Ser
Gy Ser Ay Thr AQu Phe Thr 151015 Leu Thr Ile Ser Ser Leu Gn Ser Qu Asp
Phe Ala Asp Tyr Tyr Cys 202530 <210> 44 <211> 10 <212> PRT <213> ARTI FI Cl AL
<220> <223> FRL4 VARI ANT <400> 44 Phe Ay Gy Ay Thr Lys Val Qu Ile Lys
1510 Page 12 <210> 45 <211> 30 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH1
VARI ANT 136 <400> 45 G n Val Gn Leu Val Gn Ser Ay Ala Qu Val Mt Lys
Pro Gy Ser 151015

<223> L16/-3xK4 human Tight chain consensus saguence templiate
<400> 2

Glu Ile val met Thr Gin $er Pro Ala Thr Leu Ser val Ser Pro Gly

1 5 10 15

Glu Arg Ala ggr Leu Ser Cys Arg éga Ser ¢In Ser val ggr ser Asnh

teu Ala Trp Tyr Gin GIn Lys Pro Gly &In Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Thr Arg ?;a Thr Gly I7e Pro A68a Arg Phe Ser Gly
50 .

“ser Gly ser Gly Thr ¢lu Phe Thr Leu Thr Ile Ser Ser Leu Gin ser
65 70 . 75 80

Glu Asp Phe Ala val Tyr Tyr Cys Glin Gin Tyr Asn Asn Trp Pro Leu

85 90 95
Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
<210> 3
211> 123
«212» PRT

<213> MURINE

<220>
<221> wmisc_Teature )
<223> TES-CZ1 Heavy Chain

<400> 3
¢In val GIn Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly ala
1 5 10 15

ser val Lys g%e ser Cys Lys Thr Egr Gly Tyr Thr Phe ggr Met Tyr

Trp Leu g%u Trp val Lys GIn Arg Pro Gly His Gly Leu Glu Trp val
40 45

Gly Gly Ile Ser Pro Gly Thr phe Thr Thr Asn Tyr Asn Glu
50 55 60

phe

&
wy

Lys ala Lys ala Thr pPhe Thr aAla Asp Thr Ser Ser Asn Thr Ala Tyr
&5 70 75 BO

y Leu Thr ser Glu Asp Ser Ala val Tyr pPhe Cys

Let Gin Leu Ser G
g 96 85

T ek

Ala arg Phe Ser ®is Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
Page 2



ser Val Lys Val Ser Cys Lys Ala Ser GlL y Tyr Thr Phe Ser 202530 <210> 46
<211> 30 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH1 VARI ANT 2 <40D> 46 G n
Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay Ser 151015 ser val
Lys Val Bar Cys Lys Ala Ser Ay Tyr Thr Phe Scar 20,530 <210> 47 <211> 14
<212> PRT <213> ARTIFI Cl AL <220> <223> FRH2 VARI ANT 136 <400> 47 Trp Val
Arg Gn Ala Pro Ay Hs Gy Leu Gu Trp Met Gy 510 <210> 48 <211> 14 <212>
PRT <213> ARTI FI Cl AL <220> <223> FRH2 VARI ANT 2 <400> 48 Trp val Arg G n

Ala Pro Ay Gn Ay Leu u Trp Met Ay 510 <210> 49 <211> 14 <212> PRT
<213> ARTI FI Cl AL

100 105 110

Trp Gly GIn 6Ty Thr Ser Leu Thr val Ser Ser
115 120

<210> 4
<211> 113
<212> PRT
<213> Human

<220> :
<221> misc.Feature )
<223> DP88/IH4b human heavy chain consensus sequence tempiate

<400> 4
GIn val GIn Leu val &in Ser &1y Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala ger Gly Gly Thr Phe ggr Ser Tyr
20 5

Ala I7e Ser Trp val Arg 61n éga pro Gly &in Gly igu Gy Trp Met
35

Gly &ly Ile Ile pPre Zle Phe Gly Thr Ala Asn Tyr Ala GIn Lys Phe
50 55 50

ain Gly Arg val Thr Ile Thr ala Asp Lys Ser Thr Ser Thr ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Led Arg Ser Glu ggp Thr Ala val Tyr ggr Cys
85

ATa Arg Tyr Phe Asp Tyr Leu val GlIn Gly Thr Ser teu Thr val Ser
100 105 110 :

Ser

<210> 5

<211> 11

<212> PRT

<213> ARTIFICIAL

<220
<223> TES-C21 CDRL1 SEQUENCE (TABLE 1)

<400> 5

Arg Ala Ser ¢ln Ser ITe Gly Thr Asn Ile His
1 5 10

<210> 6

<Z11l> 11

<z212> PRT

<213> ARTIFICIAL

Page 3



<220> <223>FRH2 VARI ANT 8 <400>49 Trp Val Arg Gn Ala Pro dy Gn Gy
Leu Au Trp Val dy 15 10 <210>50 <211>14

<220>
«223> CORL1 VARIANT SEQUENCE #1  (TABLE 1)

<400> 6

arg Ala ser Arg Ser Ite Gly Thr aAsn Ile His
i 5 10

<2il»> 7

<2il> 11

<212> PRT

<213> ARTIFILCIAL

<220>
«223> CDRLL VARIANT SEQUENCE #2 (TABLE l)

<400= 7

arg ala Ser 6ln arg Ile Gly Thr Ash I%e Mis
1 ' 5 1

210> B

<211l 7

<Z212> PRT

<213> ARTIFICIAL

<220>
<273 TES-C21 CDREZ SEQUENCE (TABLE 1)

<400> B

Tyr Ala ser Glu Ser Ile Ser
1 5

<23i0> 9

<211> 7

<23i2> PRT

<213> ARTIFICIAL

<220
<223> CDRL2 VARIANT #1 (TABLE 1)

<400> 9
Tyr Ala Tyr Glu Ser Ile ser
1 5

<210> 10
<211> 7

<212> PRT

<213> ARTIFICIAL

<220> _
<2723> CDRLZ VARIANT #2 (TABLE 1)

<400> 10

Tyr Ala Ser Glu Ser Ile Tyr
1 5

<210> 11
<211> 7
<212> PRT

Page 4



<212>PRT

Trp Val

<213>ARTI FI CI AL

<220>

<223>FRH2 VARI ANT 21

Arg Gn Ala Pro dy Hs Ay Leu Qu Trp Val

<213>

<220>
«223>

<A00>

1

<210
<211>
<212
<213

<d 20>
<223>

<400

ARTIFICIAL

CDRLZ VARIANT #3  (TABLE 1)

1

Tvr Ala ser Glu ger Asp Ser

12

7

PRT
ARTIFICIAL

CDRL.Z VARIANT #4 (TABLE 1)
12

Tyr Ala Ser Glu Ser Glu Ser
1 5

<210>
<2il>
<212
<Z13>

<220
<2235

<400

L

<210>
<Z2ii>
<212
<213

<220>
<223>

<400>

13

g .

PRT
ARTIFICIAL

TES-C21 CDRLI (TABLE 1)

13

G¢ln Gln Sar asp Ser Trp Pro Thr Thr
5

14

5

PRT
ARTIFICIAL

CDRL3 VARIANT {TABLE)
14

2la ale ser Trp ser Trp Pro Thr Thr
1 5

<Z210>
<211>
<212>
<213>

<220
<223

<400=

5

PRT
ARTT FICIAL

w2

TES~-CZ1 CDRHL

15

Met Tyr Trb Ley Glu
1 5

<210>
<211>

16
3

Page 5
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Gy 15 10 <210>51 <211>32 <212>PRT

<212
<213>

<220
<223>

<400>

PRT
ARTIFICIAL

CDRH1 VARTIANT #1 (TaBLE 1D
i6

Trp Tyr Trp Leu Glu
1 5

<210>
<211
<Z212>
<Z213>

<220>
<223>

{ : <400>

.

17

5

PRT
ARTIFICIAL

CORHL #2 (TABLE 1)
17

Tyr Tyr Trp Leu &lu
1 5

<210
<211>
<212>
<213>

<220
<223>

<400>

13
17
PRT

ARTIFICIAL

TES-C21 CDRHZ (TABLE 1)
18

<213>ARTI FI CI AL

clu Ile ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn GJu Lys Phe Lys
1 5 10 : 15

Ala

<210=>
<213
- <2125
- <213>

<220
<223>

<400

g?u Ile Glu pro Gly Thr Phe Thr Thr
5

Ala

. <210
<211
<Z2i2>
<Z213>

<220>
<223

i9

17

FPRT
ARTIFICIAL

CDRHEZ VARIANT #1 (TABLE 1)
19

10

20

17

PRT
ARTIFICIAL

CDRHZ VARIANT #2 (TABLE 1D
: Page 6§

ASH Tyr Asn Glu Lys Phe Lys

15

<220>



<223>FRH3 VARI ANT 136 <400>51 Arg Val Thr Phe Thr Ala Asp Thr Ser
Thr Ser Thr Ala Tyr Met G u 151015 Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala
Val Tyr Tyr Cys Ala Arg 202530 <210> 52 <211> 32 <212> PRT <213> ARTI FI Cl AL
<220> <223> FRH3 VARI ANT 1 <400> 52 Arg Ala Thr Phe Thr Ala Asp Thr Ser Thr
Ser Thr Ala Tyr Met G u 151015 Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Va
Tyr Tyr Cys Ala Arg 202530

<400> 20
Glu Ile Asp Pro Gly Thr Phe Thr Thr Asn Tyr Asn Giu Lys Phe Lys
1 5 10 15 :

Ala

<210> 21

<2311> 17

<212> PRT

<233> ARTIFICIAL

<220
<223> CDRHZ VARIANT #3 (TABLE 1)

<400> 21
Glu Ile ser Pro Asp Thr phe Thr Thr Asn Tyr Asn Giu Lys Phe Lys
1 5 10 15

Ala

<210> 22

<211 17

<Z212> PRT

<213> ARTIFICIAL

<220
<223> CDRHZ VARIANT #4 (TABLE 1)

<400> 22

Glu Ile ser Pro Glu Thr phe Thr Thr Asn Tyr Asn Glu Lys Phe Lys
A 5 10 15
Ala

<210> 23

<Z211> 17

<212> PRT

<Z213> ARTIFICIAL

<220
<223> CDRHZ VARIANT #5 (TABLE 1D

<400> 23

Glu ITe ser pro Gly Thr Phe Giu Thr Asn Tyr Asn Glu Lys Phe Lys
L 5 10 15
Ala

<210> 24

<211> 17

<212> PRT

<213> ARTIFICIAL

Page 7



<210> 53 <211> 32 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH3 VARI ANT 43
<400> 53 Arg Val Thr 1le Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Gu
151015 Leu Ser Ser Leu Arg Ser Au Asp Thr Ala Val Tyr Tyr Cys Ala Arg
202530 <210> 54 <211> 32 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH3

VARI ANT 103 <400> 54 Arg Ala Thr Ile Thr Ala Asp Thr Ser Thr Ser Thr Al a
Tyr Met Qu 151015 Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Val Tyr Tyr Cys
Ala Arg 202530 <210> 55 <211> 11 <212> PRT <213> ARTI FI Cl AL <220> <223>
FRH4A VARI ANT 136 <400> 55 Trp Ay Gn @y Thr Leu Val Thr Val Ser ser 1510

<220
<223> CDRH2 VARIANT #EKCTABLE 1

<400> 24
¢lu 1Te 6Tu pro Gly Thr Phe Glu Thr %gﬂ Tyr . Asn G1u Lys Pge Lys
1 g i

Ala

<210> 25

<21l> 17

<212> PRT

<213> ARTIFICIAL

<220>
<223>  CDRHZ VARIANT #7 (TABLE 1D

<400> 25
Glu I1e Asp Pro ¢ly Thr Phe GTu Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 : 15

Ala

<210> 26

<Z21ll> 14

<212> PRT

<Z213> ARTIFICIAL

<22
<273> TES-CZ1 CORH3 (TABLE 1D

<400> 26

phe Ser His Phe ger Gly ser Asn Tyr igp Tyr Phe Asp Tyr

<210> 27

<21l> 14

<212> PRT

<Z213> ARTIFICIAL

«223> CDRH3 VARIANT #1 (TABLE 1)
<400 27

er Gly Met Asn Tyr Asp Tyr Phe Asp Tyr
10

<210 28

<212 PRT

<213» ARTIFICIAL

<273» CDRH3 VARIANT #2 (TASLE 1D

<400> 28
rPage 8



<210> 56 <211> 19 <212> PRT <213> Bact er | ophage M 3rrp18 <220> <221>

m sc_feature <223> Gene |11
Val

si.gnal
Phe Met Phe Leu Leu Ser Val

Sequence <400> 56 Met Qu Trp Ser
Thr Ala Ay 151015 Val

Gy

H s Ser <210> 57

<211> 107 <212> PRT <213> ARTI FI Cl AL <220> <223> LI GAT CHAI N VARI ABLE

REG ON OF CLONE 136 <400> 57 Qu Ile Vval Mt Thr
Ser Val Ser Pro Ay 151015 Gu Arg Ala Thr Leu Ser
Ile Ay Thr Asn 202530 Ile His Trp Tyr G n Gn Lys
Leu Leu Il e 354045 Tyr Tyr Ala Ser Qu Ser Ile Ser
Ser Ay 505560 Ser Ay Ser Ay Thr G u Phe Thr Leu
Ser 65707580

Phe Sar His pPhe Ser Gly Gin Asn Tyr
5

Asp Tyr Phe Asp Tyr
1 30

29

14

PRT
ARTIFICIAL

<210>
<21l>
<212>
<213>

220>
<223>

<400>

CDRH3 VARIANT #3 (TABLE 1)

29

rPhe Ser His Phe ghr Gly Ser Asn Tyr ?gp'Tyr Phea asp Tyrp
i

30

23

PRT
ARTIFICIAL

<210
<211>
<21l2>
<213>

<220
<223>

<400>

FRL1 VYARIANT 136
30

G n Ser

Pro Ala Thr Leu
Cys Arg Ala Ser G n Ser
Pro Ay Gn Ala Pro Arg
Ay Ile Pro Ale Arg Phe
Thr Ile Ser Ser Leu G n

Glu Ile val Met Thr GIn Ser pro Ala Thr teu Ser val Ser Pgo Gly
1 5 1

Giu Arg Ala Thr Leu Ser Cys
20

<210>
<211>
<212>
<213>

<220
<223

31

23

PRT
ARTIFICIAL

FRLI VARIANT 1

<400> 31

Asp Ihe Leu Met Thr GlIn Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 ' 5

Glu Arg Ala Thr Leu Ser Cys
20

32

23

PRT
ARTIFICIAL

<210
<211
<Z212>
<213>

<220
<223> FRL1 VARIANT 2

<400> 32

15

Aasp Ile val Leu Thr &ln Ser Pro ala Thr Leu Ser val Ser Pro-Gly
1 5 _ 10 15

Page 9



G u Asp
Phe Ay

Phe Ala Val Tyr Tyr Cys Gn Gn Ser Asp Ser Trp Pro Thr 859095 Thr
Gy Ay Thr Lys Val Qu Ile Lys 100105 <210> 58 <211> 106 <212> PRT

<213> ARTI FI Cl AL <220> <223> LI GHT CHAI N CONSTANT REG ON OF CLONE 136 <400>
58 Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp du G n 151015

Leu Lys
Arg GQu
Ser Gn
Ser Ser
Tyr Al a
Phe Asn

Ser Gy Thr Ala Ser val Val Cys Leu Leu Asn Asn Phe Tyr 202530 Pro
Ala Lys Val Gn Trp Lys Val Asp Asn Ala Leu G n Ser 354045 Ay Asn
Go Ser Val Thr Qu Gn Asp Ser Lys Asp Ser Thr 505560 Tyr Ser Leu
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Gu Lys 65707580 His Lys Val
Cys Qu Val Thr Hs Gn Gy Leu Ser Ser Pro 859095 Val Thr Lys Ser
Arg Ay Qu Cys 100105 <210> 59

Glu Arg Alz ggr Leu Ser Cys

<210> 33

<Z211» 23

<212> PRT

<213 ARTIFICIAL

<220>
<223> FRLL VARIANT 4

<400> 33
Asp Ile Leu Leu Thr Gin Ser Pro Ala Thr Leu Ser val Ser ch Gly
1 5 1

Glu Arg Ala Thr Leu Ser Cys
20

<210> 34

<211> 23

<212> PRT

<213>  ARTIFICIAL

<220>
<223» FRL1 VARIANT 13

<400> 34

Glv r7e val teu Thr ¢in ser Pro Ala Thr Leu Ser val ser pro Gly
1 5 5
Glu Arg Ala Thr Leu Ser Cys

20

<210> 35

<21l> 23

<212» PRT

<233» ARTIFICIAL

<220>
<223»> FRL1 VARIANT 18

<400> 35

Glu Ile Leu Leu Thr Gin Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 15

Glu arg Ala ;hr Lay Ser Cys
0

<210> 36

<211> 23

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRLL VARIANT 25

<400> 36

Asp Ile val Metr Thr Gln Ser Pro Ala Thr Leu ser val Ser Pro Gly
Page 10



<211> 123 <212> PRT <213> ARTI FI Cl AL <220> <223> HEAVY CHAI N VARI ABLE
REG ON OF CLONE 136 <400> 59 G n Val Gn Leu Val Gn Ser Ay Ala G u Val _
Met Lys Pro Ay Ser 151015 Ser Val Lys val Ser Cys Lys Ala Ser Ay Tyr Thr
Phe Ser Met Tyr 202530 Trp Leu Gu Trp Val Arg Gn Ala Pro Ay Hs Gy Leu
Gu Trp net 354045 Ay Qu lle Ser Pro Ay Thr Phe Thr Thr Asn Tyr Asn Qu
Lys Phe 505560 Lys Ala Arg val Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Al a
Tyr 65707580 met G u Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Phe Ser Hi's Phe Ser Gy Ser Asn Tyr Asp Tyr Phe Asp Tyr
100105110 Trp Ay Gn Gy Thr Leu Val Thr Val Ser Ser 115120 <210> 60 <211>

330 <212> PRT <213> ARTI FI Cl AL <220>
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys
20

<210> 37

<21l> 23

<212> PRT

<Z213> ARTIFICIAL

<220>
<223> FRL1 VARIANT 27

<400= 37
Glu Iie Leu Met Thr Gin Ser Pro Ala Thr Leau Ser val Ser Pro Gly
1 5 10 13

clu Arg Ala Thr Leu Ser Cys
20

<210> 38

<211> 15

<212» PRT

<Z213» ARTIFICIAL

<220
<223> FERL2Z VARIANT 136

<A00> 38

Trp Tyr Gin Gin Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile Tyr
1 5 10 15

<210> 39

<21l> 15

<212» PRT

<213> ARTIFICIAL

<220>
<223 FRLZ VARIANT 1

<400> 38

Trp Tyr Glin Gln Lys Pro Gly &1n Ala Pro Arg Leu Leu Ile Lys
1 5 io 13

<210 40

<21l> 32

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRL3 VARIANT 136

<400> 40

i?y ile Pro Ala érg phe ser Gly Ser ggy ser Gly Thr Giu ihe Thr

Leu Thr I7e Ser ser Leu &in Ser SWu Asp Phe Ala val Tyr Tyr Cys
20 5 30

Page 11



<223> CONSTANT REG ON OF HUVAN | gGlL <400> 60 Al a Ser Thr

Val
Leu
Asn
Ser
Leu
Ser
Hi s
Val
Thr
du

Phe
Ay
Ser
Ser
Ay
Asn
Thr
Phe
Pro
Val

<213

Lys Gy Pro Ser

Pro Leu Ala Pro Ser Ser Lys 1510is Ser Thr Ser Ay Ay Thr Ala Ala
Cys Leu Val Lys Asp Tyr 202530 Phe pro Qu Pro Val Thr Val Ser Trp
Gy Ala Leu Thr Ser 354045 Ay Val H's Thr Phe Pro Ala Val Leu G n
Gy Leu Tyr ser 505560 Leu ser Ser Val Val Thr Val Pro Ser Ser Ser
Thr G n Thr 65707580 Page 17 Tyr Ile Cys Asn Val Asn His Lys Pro
Thr Lys Val Asp Lys 859095 Lys Val GQu Pro Lys Ser Cys Asp Lys Thr
Cys Pro Pro Cys 100105110 Pro Ala Pro G u Leu Leu Gy Gy Pro Ser
Leu Pile Pro Pro 115120125 Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
G u val Thr Cys 130135140 val Val Val Asp val Ser Hs GQu Asp Pro
Lys Pile Asn Trp 145150155160
<210> 41
211> 32
<212> PRT
<213> ARTIFICIAL
<220>
<223> FRL3 VARIANT 1
<400> 41

pPhe Ser Gly

Gly Ile Pro Ser Arg

1 5

Leu Thr Ile Ser Ser
20

<210
<Z11>
<212>

42

32

PRT
ARTIFICIAL

<220
<223>

<400>

FRL3 VARIANT
42

Gly Il2 Pro Ala Arg
i 5
Ley Thr Ile Ser Ser

<210
<211>
<Z212>
<213%>.

<220>
<223>

<400>

43

33

PRT
ARTIFICIAL
FRL3 VARIANT
43

Gly Ile Pro sSeb Arg

1 5

lLeu Thr Ile Ser Ser
: 20

<210
<211l>
<212
<213»

<220
<223>

<400>

44
10

PRT
ARTIFICIAL
FRLA VARTIANT
44

rhe Ggly ¢ély Gly Thr
1 5

ser Gly sar Gly Thr Giu phe Thr
10 15

teu Gin Ser géu asp Phe Ala val g%r Tyr Cys

13
phe ser Gly

ser Gly ser Gly Thr Glu Phe Thr
10 1

Lgu Gin Ser Ggu ASp Phe ala Asp g%r Tyr Cys
2 i _

18
Phe ser Gly

Ser Gly Ser Gly Thr Glu Phe Thr
10 1

teu &ln Ser g;u Asp phe Ala Asp gﬁr TYr Cys

Ile Lys
10

Lys val Glu

Page 12



Tyr val

Asp Ay
GQu Gn Tyr Asn
Hs Gn Asp Trp
Lys Ala Leu Pro
Gn Pro Arg Gu
225230235240 Leu Thr
Tyr 245250255 Pro Ser Asp Ile Ala Val

Asn 260265270 Asn Tyr
Phe 275280285 Leu Tyr ser

Asn 290295300 Val

Thr 3053

212>
<213>

<220>
<223>

<40

e

0315320
<211> 10%;5212% PaT

Ala Pro Ile Gu Lys Thr
Pro G n Val

val Gu Val H's Asn Ala Lys Thr
Ser Thr Tyr Arg Val
Leu Asn Ay Lys Qu Tyr

Lys Pro Arg A u 165170175
Val Ser Val Leu Thr Val Leu 160185190
Lys Cys Lys Val Ser Asn 195200205
Ile Ser Lys Ala Lys Ay 210215220
Tyr Thr Leu Pro Pro Ser Arg Asp Gu
ser Leu Thr Gys Leu Val Lys @y Phe

Lys Asn G n val

Lys Thr Thr

Lys Leu Thr Val
phe Ser cys Ser Val

G n Lys Ser

PRT
ARTIFICIAL

FRHL VARIANT
45

gln val Gin Leu val
1 5

ser val Lys val ser
20

<210>
<211s
<212>
<213

<2205
<223>

<400>

46

30

PRT
ARTIFICIAL

FRHL VARIANT
46

Gln val GIn Leu val
1 5

Ser val Lys val ser

<210>
<211>
<212>

<213

<220
<223>

<400>

47

14

PRT
ARTIFICIAL

FRHZ VARIANT
47

- grp val Arg Gin g?a

<210
<211»
o212
<213>

<220
<Z23>

<400

48

14

PRT
ARTIFICIAL

FRHZ VARIANT
48

Tre val Arg Gin Ala
1. 5

<210
<211
<212>
<213

49

14

PRT
ARTIFICIAL

13¢

Gin

cys

Gln

2ys

136

Pro

vl

Pro

Sar

Lys

Ser

Lys

Gly

Gly

Leu Ser

Gly

Ala

Gly

ala

His

Gln

(17
(D

ala

‘Ser
25

Ala

Gly

Gly

Pro Pro Val

GTlu val
10 :

Gly Tyr

GTu val

10

Gly Tyr

Leu Glu

10

Glu

Met

Thr

LYs

Thr

Trp

Trp

Page 13

GQu Trp u Ser Asn Ay Gn Pro Qu
Leu Asp Ser Asp Ay Ser
Asp Lys ser Arg Trp Gn Gn Qy
Met Hs Gu Ala Leu H's Asn His Tyr
Leu Ser

Pile

Pro Ay Lys 325330 <210> 61

Lys

Phe

Lys

phe

Met

Met

pro Gly Ser
15

ser
30

pro Gly Ser
13

ger
30

Gly

Gly



<213> ARTI FI Cl AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF CLONE CL-2C
<400> 61 GQu Ile Val Met Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Gy
151015 G u Arg Ala Thr Leu Ser Cys Arg Ala Ser Gn Ser Ile Gy Thr Asn
202530 Ile H's Trp Tyr Gn Gn Lys Pro Gy G n Ala Pro Arg Leu Leu lle
354045 Tyr Tyr Ala Ser Qu Ser Ile Ser Ay Ile Pro Ala Arg Phe Ser Ay
505560 Ser Ay Ser Gy Thr Au Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
65707580 A u Asp Phe Ala Val Tyr Tyr C¢ys Gn Gn Ser Trp Ser Trp Pro Thr
859095 Thr Phe Ay Ay Ay Thr Lys Val du Ile Lys 100105 <210> 62 <211>
123 <212> PRT <213> ARTIFI Cl AL <220> <223> HEAVY CHAI N VARI ABLE REG ON OF
CLONE CL-2C <400> 62

<220>
«223> FRHZ VARIANT 8

<400> 48
Try val Arg Gin éﬁa Pro Giy Gin Gly igu Glu Trp val Gly
1

<210> 50

<21l> 14

<212> PRT

<213> ARTIFICIAL

<220>
<223> . FRH2 VARIANT Z1

<400> 50
Trp val Arg Gln é?a pro Gly Wis Gly igu GTu Trp val iy
1

<Z210> 51

«211> 32

<21Z» PRT

«<Z13> ARTIFICIAL

<220>
<223> FRH3 VARIANT 136

<400> 51

arg val Thr phe Thr ala asp Thr Sar Thr Ser Thr Ala Tyr Met Glu

i 5 10 15

Leu ser ser Leu Arg Ser Glu asp Thr Ala val Tyr Tyr %55 Ala Arg
20 25

<210> 52

<213> -32

<d12> PRT

<Z13> ARTIFICIAL

- <220
<223> FRH3 VARIANT 1

<400> 52

aArg Ala Thr Phe Thr ala Asp Thr ser Thr Ser Thr Ala Tyr Met Glu
i 5 i0 15

Leu Ser ser Leu arg Ser Glu asp Thr Ala val Tyr Tyr Cys Ala Arg
20 25 30

<Z210> 53

«21i> 32

<212> PRT

<213» ARTIFICIAL

<220
<223> FRH3 VARIANT 43

<400> 53
Fage 14



Gn Val Gn Leu Val Gn Ser Ay Ala Gu Val Met Lys Pro Ay Ser 151015 Ser
Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe Ser Trp Tyr 202530 Trp Leu
GQu Trp Val Arg Gn Ala Pro Gy Hs Ay Leu Gu Trp Met 354045 Gy GQu lle
Asp Pro Ay Thr Phe Thr Thr Asn Tyr Asn du Lys Phe 505560 Lys Ala Arg Val
Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 65707580 Met G u Leu Ser
ser Leu Arg Ear GQu Asp Thr Ala Vval Tyr Tyr Cys 859095 Ala Arg Phe Ser H's
Phe Ser Gy ser Asn Tyr Asp Tyr phe Asp Tyr 100105110 Trp Gy Gn dy Thr
Leu Val Thr Val Ser Ser 115120 <210> 63 <211> 107 <212> PRT <213>

- ARTI FI CI AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF CLONE CL-51 <400> 63
GQu lle val net Thr Gn Ser Pro Ala Thr Leu Ser val Ser Pro Ay 151015

arg val Thr Ile Thr Ala Asp Thr Ser zgr ser Thr Ala Tyr ?gt Glu

1 5 L

Leu Ser Ser iteu Arg Ser Glu Asp Thr Ala val Tyr Tyr gﬁs Ala Arg
20 : 25

<210> 54

<21l> 32

<212 PRT

<Z213> ARTIFICIAL

<220>

<223> FRH3 VARIANT 103

<400> 54

arg Ala Thr ITe Tthr Ala Asp Thr 3er Thr Ser Thr Ala Tyr set ¢lu
1 5 10 15

Leu Ser ser rLeu 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 Gln Gty Thr bteu val Thr val Ser Sser
1 5 10

<210> 56

<21l> 18

<Z212> PRT

<213> Bacteriophage M13mpl8

. 220>
<221> mise_feature
<223> Gene III signal Sequence
<400> 58

Met Glu Trp ser Gly val Phe Met Phe teu Leu Ser val Thr aAla Gly
i , 5 10 15
val His Ser

<210» 57

<211> 1047

<d12» PRT

«<213> ARTIFICIAL

<220> .
<273> LIGHT CHAIN VARIABLE REGION OF CLONE 136
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Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n
Hs Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro
Ala Ser Qu Ser Ile Ser Ay Ile Pro Ala Arg
Ay Thr Qu Phe Thr Leu Thr Ile Ser Ser Leu
Ala Val Tyr Tyr Cys A n Gn Ser Trp Ser Trp
@y Thr Lys Val slu lle Lys 100105 <210> 64
ARTI FI CI AL <220> <223> HEAVY CHAI N VARI ABLE

Ser Ile Ay Thr Asn 202530 Ile
Arg Leu Leu Il e 354045 Tyr Tyr
Phe Ser @y 505560 Ser dvy bcr
G n Ser 65707580 G u Asp Phe
Pro Thr 859095 Thr Phe Ay Qvy
<211> 123 <212> PRT <213>

REA ON OF CLONE CL-51 <400> 64

Gn Val Gn Leu Val Gn Ser Gy Ala d LI Val Met Lys Pro Ay Ser 151015

Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr

Leu Au Trp Val Arg Gn Ala Pro Ay Hs Qy
<400> 57

Glu Ile val met ghr GIn ser pPro Ala Igr Leu ser
1

Glu Arg Alz Thr Leu Ser Cys Arg gga ser Gln Ser
20

ITe His Trp Tyr &1n GIn Lys Zgo Gly ¢In Ala Pro
33 :

Tyr Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ala
50 55 60

ser Gly ser Gly Thr Glu phe Thr Leu Thr Ile Ser
63 - 70 75

Glu asp phe Ala val Tyr Tyr Cys G1n Gin Ser Asp

&5 a0
_ Thr Phe Gly Gly &ly Thr Lys val ¢lu Ite Lys
160 105

<210> 58
<211> 106
<Z12> PRT
<213> ARTIFICIAL
<220> .
<223> LIGHT CHAIN CONSTANT REGION OF CLONE 136
<400> 358

Thr val Ale Az §r0'ser val Phe Ile iBe'Pro Pro
1

Leu Lys Ser Gly Thr Ala Ser val ¥§1 Cys Leu Lelu
20

Pro arg Glu ala tys val Gln Trp Lys val Asp Asnh
35 40

cly Asn Ser Gin Glu Ser val Thr Glu GIn Asp Ser
50 55 60

Tyt ser Leu Ser Ser TBP Ley Thr Leu Ser
65 7

~IF

¥s Alg
5

His Lys val Tyt g;a Cys Glu vel Thr Sgs Gin Gly

val Thr Lys Ser pPhe Asn Arg Gly Glu Cys
100 105

<21{> 59
rage 16

Thr Phe Ser -Met Tyr 202530 Trp
Leu Au Trp net 354045

val Ser Pro Gly
15

ITe Gly Thr Asn
30

Arg Leu Ley Ile
45

Arg Phe Ser Gly

ser Led Gin Ser
80

Ser Trp Pro Thr
85

ser Asp Glu Gin
15

Ash Asn Phe Tyr
30

Ala Leu ¢Tn Ser
45

Lys Asp Ser Thr

ASD Tyr Glu Lys
80

Leu Ser Ser Pro
85



505560 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Al a Tyr
65707580 Met G u Leu Ser Ser Leu Arg Ser A u Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Phe Ser His Phe Ser Ay Ser Asn Tyr Asp Tyr Phe Asp Tyr
100105110 Trp Ay Gn Gy Thr Leu Val Thr Val Ser Ser 115120 <210> 65 <211>
107 <212> PRT <213> AR i FICl AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF
CLONE CL-5A <400> 65 Ju Ile Val Met Thr Gn Ser Pro Ala Thr Leu Ser Val
Ser Pro Ay 151015 Qu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gn Ser Ile Ay
Thr Asn 202530 Ile H's Trp Tyr An Gn Lys Pro Gy Gn Ala Pro Arg Leu Leu
Il e 354045 Tyr Tyr Ala ser Qu.Ser Ile Ser Gy Ile Pro Ala Arg Phe ser Ay

<211> 123
212> PRT
«213> ARTIFICTIAL

<220> :
<223> HEAVY CHAIN VARLABLE REGION COF CLONE 136

<400> 59

GgIn val 6in Leu val GlIn ser Gly Ala Glu vzl Met Lys Pro Gly Ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala gg.r Gly Tyr Thr Phe %eoer Met Tyr
20

Trp Leu Glu Trp val Arg GIn Ala Pro Gly His Gly Leu Giu Trp Met
35 40 45

gly Glu Ile ser pro Gly Thr Phe Thr Thr Asn 'é%/r Asn GluU Lys Phe
50 55

Lys Ala Arg val Thr Phe Thr Ala Asp Thr Ser Thr ser Thr aAla Tyr
65 70 75 80

vet Glu Leu Ser Ser Leu Arg Ser Glu ggp Thr Ala val Tyr g%/r Cys
85

.A'ia Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 1065 110

Trp 6ly Gin Gly Thr Leu val Thr val Ser ser
113 120

<21 60

<211> 3230

<212> PRT

<213> ARTIFICIAL

‘ <220 .
- «223>  CONSTANT REGION OF HUMAN IgGl

<400> 6C
ala Ser Thr Lys Gly Pro ser val Phe Pgo Ley Ala Pro Ser _’;‘,er Lys
1 5 1 15

ser Thr ser ¢ly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
20 25 30

phe Pro %;Tu pro val Thr val Ser Trp Asn Ser Gly éga Leu Thr ser
5 ‘ 40 ‘

Gly val His Thr phe Pro %’Ei;a val Leu Gln Ser Ser Gly Leu Tyr ser
0 60

Leu ser ser val val Thr val Pro Ser Ser Ser Leu ¢ly Thr &ln Thr

65 70 75 8C
rage 17



505560 ser Gy Ser Ay Thr Qu Phe Thr Leu Thr Ile Ser Ser Leu G n Ser

65707580 G u Asp Phe Al a Val
859095 Thr

Pro Ay Ser

Tyr Tyr
Phe Gy Ay Ay Thr
123 <212> PRT <213> ARTI FI Cl AL <220> <223> HEAVY CHAI N VARI ABLE REG ON OF
CLONE CL-5A <400> 66 G n Val

G n Leu Val
151015 Page 21 Ser Val

Lys Phe 505560 Lys Ala Arg Val
65707580

Tyr

Tyr Ile Cys Asn val

Lys

Pro

Lys

val

145

Tyr

Glu

His

Lys

Gin

225

Leu

Pro

AST

Leu

val

305

Gln

val

Ala

Pro

10

val

val

Gln

Gin

Ala

210

PO

Sepr

Tyr

wa

290

phe

Lvs

<210
<21l
<212>

clu

ATG

Lys

ASD

Ser

61
107
PRT

Pro
100

Glu

ASD

Gly

ASN

180

Trp

Pro

Glu

Asnh

Ile

260

Thr

Lys

Cys

teu

85

Lys

Leu

Thr

val

va'l

165

Sar

Pro

Gln

245

Ala

Thr

Led T

Ser

Ser
325

Lys Val

Thr

Asn His Lys Pro

Ser
Ley
Leu
Ser
1590
Glu
Thr
ASh
Pro
Gin
230
val

val

Pro

val
310

Leu

cys

Gly

Met

135

His

val

TYnr

Gly

e ¢

215

val

ser

Glu

Pro

val

285

Met

ser

ASp

Gly

Ile

Glu

His

Arg

Ty

Leu

Trp

val

280

Asp

His

Pro

ser

Asp

Asn

va'l

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Cys Gn An Ser Trp Ser Trp Pro Thr

Lys Val
Phe Ser Trp Tyr 202530 Trp Leu G u Trp Val

Gu Trp net 354045 Ay Au lle Qu Pro Ay Thr Gu Thr Thr Asn Tyr A n Qu
Phe Thr Ala Asp Thr Ser Thr Ser Thr Al a

Ser

a0

Thr

Ser

Aryg

Pro

Ala

170

va

Tyr

Thr

Leu

Cys

250

Sep

ASD

ser

Ala

LyS

330

Asn Thr

His Thr

val Phe

Thr Pro

140

Glu val

Lys Thr

ser val

Lys Cys

ITe Ser

220

Pro Pro
235

Leu val

Asn Gly

Ser Asp -

Arg Tr
® 300

Ley His
315

rage 18

Ser

Gn Ser Gy Ala @u Val
Cys Lys Ala Ser

Gu lle Lys 100105 <210> 66 <211>

Met Lys
Ay Tyr Thr

Arg Gn Ala Pro Ay His Ay Leu

Lys

Cys

Ley

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Sar

Lys

Gin

Asn

val Asp Lys
85

Pro
110
Phe
val
Phe
Pro
Thr
190
Ala
Arg
Gly
Pro

270

Ser

His

Proe

Pro

Thr

ASn

ser

Phe

Gly

Tyr

Cys

Pro

Cys

160

Glu

Leu

Asn

Gy

Glu

240

TvYr

ASnH

Phe

Asn

Thr
320



Met Gu Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala val Tyr Tyr cys 859095 Al a
Arg Phe Ser H's Phe Ser Ay Ser Asn Tyr Asp Tyr-Phe Asp Tyr 100105110 Trp
dy Gn dy Thr Leu Val Thr Val Ser Ser 115120 <210> 67 <211> 107 <212> PRT
<213> ARTI FI Cl AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF CLONE CL- 25
<400> 67 GQu Ile Val nmet Thr An Ser Pro Ala Thr Leu Ser Val Ser Pro Ay
151015 A u Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Ile @y Thr Asn
202530 Ile H's Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu lle
354045 Tyr Tyr Ala Ser Au Ser Ile Ser Ay Ile Pro Ala Arg Phe Ser Ay
505560 ser Ay -Ser Ay Thr Qu Phe Thr Leu Thr Ile Ser- Ser Leu G n Ser
65707580 G u Asp Phe Ala Val Tyr Tyr Cys Gn Gn Ser Trp Ser Trp Pro Thr
859095 TH#L3PhéR@ &y Ay Thr Lys Val Au Ile Lys

ﬁ%gi LIGHT CHAIN VARIABLE REGION OF CLONE CL-2C

<400> 61

Glu I7e val Met Thr Gin Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 . 10 15

Glu Arg aAla ggr Leu Ser Cys Arg gga Ser GIn Ser Ile g%y Thr Asn

ITe His Trp Tyr Gin GIn Lys Pgo Gly GlIn Ala Pro i\gg Ley Leu Ile
35 4

Tyr g%r Ala ser Glu Ser Ile sSer Gly Ile Pro gga Arg Phe ser Gly

ser aly ser Gly Thr Glu phe Thr Leu Thr Ile ser ser Lau Gln Ser

65 70 75 80
Glu Asp phe Ala val Tyr Tyr Cys Gin Gin Ser Trp Ser Trp Pro Thr
83 90 . 95
Thr phe Gly Gly &1y Thr Lys val Glu Ile Lys
100 105
<210> 62
<211> 123
<212> PRT
<213> ARTIFICTIAL
<220>
<2Z3> HEAVY CHAIN VARIABLE REGION OF CLONE CL~ZC
<400> &2

&in val &in Leu val &1n ser Gly Ala Glu val MeT Lys Pro Gly Ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala ser Gly Tyr Thr Phe Ser Trp Tyr
20 25 30

Trp ey Glu Trp val arg Gin Ala Pro Gly His Gly Leu Glu Trp Met
35 40 45

Gly clu Iie Asp Pro Gly ﬂghr Phe Thr Thr Asn g%r Asn Glu Lys Phe
50 5

Lys Ala arg val Thr phe Thr ala Asp Thr ser Thr Ser Thr Ala Tyr
65 70 75 _ 80

Met Glu Leu Ser Sar Leu Arg Ser Giu Asp Thr Ala val Tyr Tyr Cys
85 a0 95

Page 18



100105 <210> 68 <211> 123 <212> PRT <213>

ARTI FI Cl AL <220> <223> HEAVY

CHAI N VARI ABLE REG ON OF CLONE CL-2B <400> 68 G n Val Gn Leu Val Gn Ser
Gy Ala Qu Val Met Lys Pro Ay Ser 151015 ser Val Lys Val Ser Cys Lys Ala
Ser Gy Tyr Thr Phe Ser Tyr Tyr 202530 Trp Leu GQu Trp Val Arg Gn Ala Pro
Gy Hs Ay Leu Qu Trp Met 354045 Gy GQu Ile Asp Pro Gy Thr Phe Thr Thr
Asn Tyr Asn G u Lys Phe 505560 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Ser
Thr Ser Thr Ala Tyr 65707580 Met G u Leu Ser Ser Leu Arg Ser A u Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala Arg Phe Ser His Phe ser Ay Ser Asn Tyr Asp
Tyr Phe Asp Tyr 100105110. Trp Gy Gn @y Thr Leu Val Thr Val Ser Ser
115120

Ala Arg Phe Ser His Phe Ser Gly 5e§ Asm Tyr Asp Tyr
10

S Trn G

100

Thr val ser Ser

Ty 6ln Gly Thr tey val
115 120

Page 20

Phe Asp Tyr
110

<210> 863
<21i> 107
<212> PRT :
<213> ARTIFICIAL
<220 ‘
<223> LIGHT CHAIN VARIABLE REGION OF CLONE CL-51
<400> 63
Glu Tle val Met Thr ¢In Sar 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 wis Trp Tvr &In &3n Lys Pro Gly ¢In Ala Pro Arg Leu Leu Ile
35 40 45 '
Tyr Tyr Ala ser G¢lu Ser Ile Ser Gly Ile Pro Ala Arg Phe ser Gly
50 55 60
ser Gty Ser é?y Thr Glu Phe Thr Leu Thr Ile Ser Ser bLeu Gln Ser
65 70 75 - BO
Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Ser Trp Ser Trp Pro Thr
85 af a5
~Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
<21> &4
<211» 123
<212> PRT
<213> ARTIFICIAL
<220>
<223> HEAVY CHAIN VARIABLE REGION OF CLONE CL-5T
| <400> 64
ain val Gln Leu val Gln Ser Gly Ala Glu val Met Lys Pro Gly Ser
1 5 10 15
Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Met Tyr
20 25 30
Trp Leu Glu Trp val Arg Gin Ala Pro Gly His Gly Leu Glu Trp Met
a5 40 45
Gly clu 1le asp Pro Gly Thr Phe Glu Thr Asn Tyr Asn Glu Lys Phe



R

<210> 69 <211> 107 <212> PRT <213> ARTIFI Cl AL <220> <223> LI GHT CHAIN
VARI ABLE REG ON OF CLONE CL-1136-2C <400> 69 Au lle Val Met Thr G n Ser
Pro Ala Thr Leu Ser Val Ser Pro Gy 151015 Gu Arg Ala Thr Leu Ser Cys Arg
Ala Ser Gn Ser Ile Ay Thr Asn 202530 Ile H's Trp Tyr Gn Gn Lys Pro Gy
Gn Ala Pro Arg Leu Leu Il e 354045 Tyr Tyr Ala Ser Qu ser Ile Ser Gy lle
Pro Ala Arg Phe Ser Ay 505560 Ser Ay Ser Ay Thr A u Phe Thr Leu Thr lle
Ser Ser Leu G n Ser 65707580 Page 23 A u Asp Phe Ala Val Tyr Tyr Cys Gn
Gn 5¢cr Trp Ser Trp Pro Thr 859095 Thr Phe Ay Ay Ay Thr Lys Val Qu lle
Lys 100" 105 <210> 70 <211> 123 <212> PRT <213> ARTI FI Cl AL <220> <223>
HEAVY CHAI N VARI ABLE REG ON OF CLONE CL-l%gG-ZC

50 35

Lys Ala Arg val Thr Phe Thr Ala Asp Thr Ser Thr ser Thr Ala Tyr
55 70 75
met Glu Leu Ser Sar Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys

85 80 95

Ala Arg Phe Ser HWis Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 1035 110

Tre Gly GIn Gly Thr Leu val Thr vai Ser Ser
115 120

<210> &5

<2lls 107

<212> PRT

<219> ARTIFICIAL

<220> '
<223> LIGHT CHAIN VARIABLE REGION OF CLONE ClL-5A

<400> 65

¢ly Ile val Met Thr GIn Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 i - 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Gly Thr Asn
20 25 30

Ile Bis Trp Tvr &ln GTn Lys Pra Gly Gin Ala Pro Qgg teu Leu Tle
35 40

Tyr Tyr.AWa ser Glu.sSer gge ser &ly 1le pPre géa arg Phe Ser Gy
50 .

ser Gly ser Gly Thr Glu Phe Thr teu Thr ITe Ser ser ifeu Gin Ser
65 70 75 80

Glu Asp Phe Ala val Tyr Tyr Cys G1In Gln Ser Trp Ser Trp Pro Thr

85 g0 95

Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys

Y 10% Y 105
<210> 66
<211> 123
<212> PRT
<213> ARTIFICIAL
<220> -
<Z23s HEAVY CHAIN VARIABLE REGION OF CLONE CL-~DA
<4D0> 66

Gin val Gin Leu val GTn ser Gly Ala géu val Met Lys Pro ??y Ser
1 5 ' 15
Page 21



<400> 70 Gn Val Gn Leu Val Gn Ser Ay Ala Au Val Lys Lys Pro Ay Ser
151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe Ser Mt Tyr
202530 Trp Leu Gu Trp Val Arg Gn Ala Pro Ay Gn Ay Leu Gu Trp Met
354045 Gy Qu lle Ser Pro Gy Thr Phe Thr Thr Asn Tyr Asn du Lys Phe
505560 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Al a Tyr
65707580 Met A u Leu Ser Ser Leu Arg Ser A u Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Phe Ser His Phe Ser Ay Ser Asn Tyr Asp Tyr Phe Asp Tyr
100105110 Trp Ay An Gy Thr Leu val Thr val Ser Ser 115120 <210> 71 <211>
108 <212> PRT <213> Hono sapi ens <400> 71 Asp ser Asn Pro Arg Ay val ser
Ala Tyr Leu Ser Arg Pro Ser Pro

ser val Lys \2/31 Ser Cys Lys Ala ggr Gly Tyr Thr Phe Ser Trp Tyr
. 30

Trp teu Glu Trp val Arg Gln Ala Pro Gly His Gly ieu Glu Trp Met
35 44 45

Gly Gilu Ile &lu Pro Gly Thr Giu Thr Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Ala Arg val Thr phe Thr Ala asp Thr sar Thr ser Thr ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu ggp Thr ala val Tyr Tyr Cys
85 a5

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

Tre Gly Gin &ly Thr teu val Thr val Ser Sar
115 120

<210> &7

<21%> 107

<212> PRT

<213> ARTIFICIAL

<220
<223» LIGHT CHAIN VARIABLE REGION OF CLONE CL-2B

<400  £7

Glu I%e val Met Thr GIn Ser Pro ala Thr Leu Ser val ser Pro Gly
1 5 10 15

Gilu Arg Ala Egr Leu Ser C¥s Arg ééa ser GIn Ser Ile Gly Thr Asn
30

Ile His grp Tyr Gin ¢ln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
5 40 45

Tyr gr Ala ser Glu Ser ITe Ser Gly Ile Pro Ala Arg Phe ser Gly

55 60

w1

ser Gly ser Gly Thr ¢lu Phe Thr Leu Thr Ile Ser ser Lau Gln Ser
&5 70 75 80

Glu Asp Phe Ala %/?'! TYF Tyr r:yé Gin (gs'én Ssar Trp Ser Trp Pro Thr
' 95

Thr phe Gly Gly Gly Thr Lys val G¢lu I7e Lys
100 105

<21(> 68
Page 22



151015 Phe Asp Leu Phe Ile Arg Lys Ser Pro Thr Ile Thr Cys Leu Val Val
202530 Asp Leu Ala Pro Ser Lys Gy Thr Val Asn Leu Thr Trp Ser Arg Ala
354045 Page 24 Ser Gy Lys Pro Val Asn H's Ser Thr Arg Lys Qu Gu Lys Gn
Arg 505560 Asn Ay Thr Leu Thr Val Thr Ser Thr Leu Pro Val Ay Thr Arg Asp
65707580 Trp Ile Au Ay GQu Thr Tyr Gn Cys Arg Val Thr Hs Pro H's Leu
859095 Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr Ser 100105 <210> 72
<211> 12 <212> PRT <213> ARTI FI Cl AL <220> <223> PEPTI DE DERI VED FROM CH3
DOVAI N OF | GE <220> <221> misc_feature <222> (7) .(7) <223> Xaa can be any
natural ly occurring am no acid <220> :

<211> 123
«<212> PRT
<213> ARTIFICIAL

220> -
<223> ~HEAVY CHAIN VARIABLE REGION OF CLONE CL-2B

<400> 68

GIn 951 GIn Ltey val Gin ser Gly Ala Glu val Met Lys Pro Gly ser
1 5 i0 15

~ser val Lys ¥81 Ser Cys Lys ATa'ggr &1y Tyr Thr phe gSr‘Tyr Tyr
: 5

Trp Leu %Tu Trp val Arg Gln éga Pro Gly His Gly Lgu Glu Trp Met
5 _ 4

Gly Glu Ile Asp Pro Gly T?r Phe Thr Thr Asn E%r Asn Glu Lys phe
50 5

Lys Ala arg val Thr phe Thr Ala Asp Thr ser Thr Ser Thr Ala Tyr
65 _ 70 75 ' 80

Met GTuU Leu Ser Sgr Leu Arg Ser Glu gép Thr Ata val Tyr Tyr Cys
8 95

Ala Arg phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 105 116

Trp Gly Gln Gly Thr Leu val Thr val ser ser

115 120
<210> 65
<211> 107
<212> PRT
<213> ARTIFICIAL
<22(>
<223> LIGHT CHATN VARIABRLE REGION OF CLONE CL-1136-2C
<400> 62

Giu The val Met ghr GlIn ser rPro Ala Tgr Ley ser val ser Pro Gly
1 1 15

¢Tu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser ITe Gly Thr Asn
20 25 30
Ile His Trp Tyr GIn G7n Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Tyr Ala ser Glu ser I
50 5

e 5er Gly Ile Pro Ala Arg pPhe Ser Gly
&0

sar Ty Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin Ser
§5 70 75 80
rPage 23



<221> m sc_feature <222> (9)..(10) <223> Xaa can be any naturally occurring
am no acid <220> <221> misc_feature <222> (12)-(12) <223> Xaa can be any
naturally occurring am no acid <400> 72 Asn Pro Arg Gy Val Ser Xaa Tyr Xaa
xaa Arg Xaa 1510 <210> 73 <211> 12 <212> PRT <213> ARTIFI Cl AL <220> <223>
PEPTI DE DERI VED FROM CH3 DOMAI N OF | GE <400> 73 Asn Pro Arg Ay Val Ser Aa
Tyr Leu Ser Arg Pro 1510 <210> 74 <211> 9 <212> PRT <213> ARTI FI Cl AL <220>
.<223> PEPTI DE DERI VED FROM CH3 DOVAI N OF | GE Page 25

Glu Asp Phe Ala ggT Tyr Tyr Cys Gln &in Ser Trp ser Trp Pro Thr
90 ' a5

Thr phe Gly Gly 6¢ly Thr Lys val ¢lu Ile Lys
: 160 ©o10s

<210> 70

<211 123

<212> PRT

<213> ARTIFICIAL

<22
<223> HEAVY CHAIN VARIAELE REGION OF CLONE CL-1136~2C

<400> 70

Gin val GlIn Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 i0 15

sar val Lys ¥g1 Ser Cys Lys Ala %gr Gly Tyr Thr Phe Sar Met Tyr
30

Trp Ley g%u Trp val Arg Gin zga Pro Gly Gln Gly Leu GlU Trp Met
45

Gly géu Ile Ser Pro Gly g?r Phe Thr Thr aAsn Tyr Ass Glu Lys phe
50 -

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 ¢lu Asp Thr Ala val Tyr Tyr Cys

g5 1O © 95
Ala Arg Phe Ser His phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
100 2105 110
Trp Gly Gin Gly Thr-Leu val Tﬁr val ser ser
115 120

<210 71

<211> 108

<212> PRT

<213> Homo sapiens

ASD Ser Agn Pro Arg Gly val ser Ala Tyr Leu Ser Arg Pro Ser Pro
1 "5 10 15

Phe Asp Leu Phe Ile Arg Lys Ser Pro Thr Ile Thr Cys %eu val val
G

P
20 | 25

Asp Leu Ala Pro Ser tys Gly Thr val aAsn Leu Thr Trp Sar Arg Ala
33 40 45
Page 24



<220> <221> m sc_feature <222> (6)..(6) <223> Xaa can be any naturally
occurring amno acid <220> <221> m sc.feature <222> (9)-(9) <223> Xaa can
be any naturally occurring anmino acid <400> 74 Leu Pro Arg Ala Leu Xaa Arg
Ser Xaa 15 <210> 75 <211> 9 <212> PRT <213> ARTI FI Cl AL <220> <223> PEPTI DE
DERI VED FROM CH3 DOVAIN OF | CE <400> 75 Leu Pro Arg Ala Leu Met Arg Ser Thr

15 <210> 76 <211> 12 <212> PRT <213> ARTI FI C AL <220> <223> PEPTI DE DERI VI
FROM CH3 DOVAI N OF | CE <400> 76 =

ser Gly Lys Pro val Asn His ser Thr Arg Lys Giu Glu Lys gin Arg
50 55 . 50

asn Gly Thr Leu Thr val Thr ser Thr Leu Pro val Gly Thr Arg Asp
65 70 75 B0

Trp Tle Glu Gly Glu Thr Tyr ¢In Cys Arg val Thr His Pro His Leu
85 o0 95

Pro Arg Ala leu Met Arg Ser Thr Thr Lys Thr Ser
1006 165 ‘

<210> 72

<21l> 12

<212> PRT

<213> ARTIFICIAL

<220>
<223> PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE

<220>

<221> misc_feature

<222> (73..(7) .

<223> xXaa can be any naturally occurring amino acid

<220

<221> misc_feature

<2Z2> (9)..(10)

<223> Xaaz can be any naturally oceurring aming acid

<220>

<221 misc_feature

<222>  (12)..(12) .

<273» Xaa can be any naturally occurring amine acid

<&00> 72

Asn Pro Arg Gly val Ser Xaz Tyr Xaa iga Arg Xaa
1 5

<210 73

<211> 12

<212> PRT

<Z213> ARTIFICIAL

<220>
«Z223> PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE

<400> 73

Asn Pro Arg Gly ga1 ser Ala Tyr tau Sgr Arg Pro
1 1

<210> 74

211> 9

<212> PRT

<213> ARTIFICIAL

<220>
«?73» PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE
pPage 25



HS Pro Hs Leu Pro Arg Ala Leu Met Ar : '
g Ser Thr 1510 <210>

I<212> PRT <213> ARTI FI Cl AL <220> <223> PEPTI DE DERI VED FRO\/I7ZJ—|§2%)%;AAI1§ OF

CE <400> 77 Leu Pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr 510 Page 26

<220>

<221> mwisc_Teature

<222» (B)..(8) ) .

<273% Xaa can be any naturalily occurring amino acid

<220 .

<221> misc_feature

<222 (9)..(8) ) .

<773> Xaa can be any naturally occurfing amino acid

<400> 74

Ley Pra Arg ala Leu Xaa Arg 5er Xaa
1 : 5

<210> 75

<2ils> ©

<212> PRT

213> ARTIFICIAL

<220>
<223> PEPTIDE DERIVED EROM CH3 DOMAIN OF IGE

<400> 75

Ley Pro Arg Ala %eu Mat ArTg Ser Thr
1

<210> 76
<213» 12
<212> PRT .
<213> ARTIFICIAL

<220 .
<773 PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE

<400> 76
wis Pro His Lau Pro Arg Ala Leu Metr égg ser Thr
1 5

210> 77

<2131 12

<212» PRT

<213» ARTIFICIAL

<220
<223> PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE

<400> 77

%eu pro Arg Ala Leu Met Arg Ser Thr Igr Lys Thr
3 i
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