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ot herwi se indicated. [0042] The term "anti body
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regi on. Exanples of antibody fragnents include Fab,

Fab', F(ab')2 and Fv fragnents. The phrase "functional
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g@néﬂékéd @I PetitielsRAeHprising 'S EX ﬂmsuloe 728rdiSEQMBINO 74 to a
fragnent or anal og of an anti-| gEant Ib@lg%nl one Whi ¢h

maAmBl sidferigg em @rElgﬁrm@ﬁ@@doﬂbﬁﬁa%% qr08 heael ARy
affib d%/ lﬁé}‘?BS R, BuRahiesd, 'cﬁ"chh‘nér%dmﬁ@ ahfiodBthhy b& p@fyclonal

suc l'ecul e from having the abil i to bind t
Ohhmmoa*pﬂalmﬁqnhrlgeém@@ted Kisepses @tscqueélanﬁé}cém eg asthma

S ARt 1 0 2,
BRIEFRESCRIPTION QFﬂ'HﬁJﬁ\\ E%ody fragnment which
Fggﬁ{?éf}' |€_% R2hERIRE Rifeddtidoh df ?‘ﬁég&%igte' VRt Ied 'lrﬂghtﬂ%dgnd

i'S regron consists o I'mer of one heavy
ctoming arghsscreemng] vari able domain in a tight,

e P PRI S R el ol PlepPide uodufih gefle’=ihg

mODMywariahEr act to define an target binding site on

e S8 deticts e ddfoiaon U BLehaTRs pRb pYing arBe®! X

aﬁmlb?&govas G%I\/\@Vdéthe cOvEnel mlm@i t:mmaste@bLee dmmlkn (?r
1a an cO rsin n tnr or
e ARt e SBPaion  §14 el eBaRe o2 TEnec] AR

doMiiiRdd hatham @ughaiDRed anvesHad.f i ni ty than t he entl re
bi nding site. "Single-chain FV'

nt.|
ﬁl@la@mew@ger&éﬁﬁﬁble O theairamewerd r%s'é_)u%llﬂ ﬂﬁ%ﬁé\"n%ﬁg){] affinity as
Mﬁ@@@%th%p@tﬁgglgee donmmins are present in a
singl e de chain. Cenerall %

o RRpRILE depict e ELgtiiedes owpe I gmes e 49; a8, and
b e R el i
FrrgweFaa@erﬂcrta@nnmlbw@maamysoftcw@eé 3Rs 8Anan@| 8has r?oafpaferfé o the

domai n (CH1 of
FHﬁrgmh-re%@zgharalda ﬁ%f\/bfﬁﬁtr&%ﬂﬁﬁﬁﬂf ffer If r oEn Fab)
Fanar@erspltty thhé sequatices oﬁclorﬁesahefvm a eginbinetiora of beneficial

e 1y R Bt e B i RloEne anti body
mgu@esﬁt &gamdepnﬁ(ta@ fr)anfema)gnﬁeqmneﬂmofriheéum@dighy chain variable

SRR Sols | nn i OO B B g B R

£fem cal coupl i ngs of ant| body fragnents are known to

those of r in the art 0044] The

PG 6 CEE] U oo SSRERET LG S LIe Gy A variable
@@tdnhr@ﬂ% @;lgh@g ned froma popul at| on of subst antially
honbgeneous anti bodi es, i he i1 nd

BigHASO@ A5 dapigiith %Pﬂ@pbt?eh%mngﬂlgwf@#@%&%ﬁ% igr clones

?3@:% 5f G, @gsghg)heg,@@bur ally occurring nmutations that
resent in mnor amounts. Monocl onal antibodies

algureﬁn @%pyctesﬁ@&m éeglwéamgwomcém%nag gf Rdrag ek Agf e

in contrast to
H@F@% 8&%{&&)&% EF%H? ant i bod preparations whi ch
Figprach? dgplctﬁdln@ dtéeréﬁﬂ’pfftgrmld%ﬁ‘ltl$®é§||@@ﬂttﬂy EpiterayB.
agai nst different determ nants (epitopes), each
nmonocl onal anti body is directed against a single
determinant on the target. Ip addition to their
specificity, nonoclonal antibodi es are advantageous in
that theymay be synthesized by the hybridoma cul ture,
uncont am nated by ot her inmmunogl obulins. The nodifier
“monocl onal " i ndicates the character of the antibody
as being obtained froma substantially honmogeneous
populatlon of antlbodles and is not to be construed
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Fab', F(ab')2 or other target-binding subsequences of
anti bodi es) which contain m nimal sequence derived

wo e@somesn+ human i nunogl obul in. I n general, thBCT/US2004/024360
humani zed antibody will conprise substantially all of

at | east one, and typicall y tvvo vari abl e domains, in
or, su

which_al |. t || f the
o0z Pl da Bamie® R ECHoP e Rtarh ko st BBLRGTeainn o
E@ltbpeoﬁ substantially all of the FR regi ons are those
uman i my

0033 Pl ARk PR TRl SR A TSR M Sndigd Tegion o

EpRspd BN of an inmunogl obulin constant region (Fc),

typlcallythat of a human i lin tenplate
0341 Fichga A cebistsaresing b Reavaiopl MAbganG [ ot Rl
[0035] FQ%Uré Y5 QepichCihddRnBF 98 Y ant-IgH SntAlogRs derisgenlc bhiaal
a progeny may not be precisely identical in DNA
expieseing hugad 1g6. del i berate or inadvertent nutations.
D‘@Y’Alﬁﬁb rB’E§éRiPT|ULﬁthﬁ¥@|N\V€NﬂW function or
bi ol ogi cal property, as screened for in the orlglnally
De\flal’ﬁlgﬂ@r med cell, are included. The "host cells" used
r r
[0036] Istﬂlge &%ﬁ@iﬂl}é ngéﬂ@?tl&ﬁgf% 18 peYeoR5Fudy \%ﬁ oYd?ﬁér? afl

t
tme¢al mwm@ammwmmawn{@gﬁsgﬁ mp\i@g\(%; Agpllpami&dﬂswe
tr‘?‘cﬂ tR& g)"ﬂ mﬁ t?—fﬁ% B@ \}eﬁethgﬁ%at'tlbﬁla{)&@flHltﬁﬁkgsedefﬁfep helovis

an ex onal
[0037] Tihetpigase Tsohstahilallyridérdical” wvith respest toeehn antihodyrahaini potiypeptide

f h ' .
sEalsrtansh B Sefatuctisy TRy cifndxyihiha skt 78R g oo
dﬂ@W@MB%@querquammm taeeefererfca@blyemph@sseqnenmghe

tr anﬁ ect e

(BG BB &P E0h U e BRA LRGPP B EBIONT P Lat P SPaSoe of

riueletBdes &aabitinghl [bagntbout 85mYoE0%] driesB% pr OR@ seotiegcedr
_euk,aréotl C. T%g cal pr ok(sn ot| ¢ host cells include
ideititpiasthe refgrence sruckeic PEAUHSFcal eukar yoti ¢ host

[0038] Tfh%| tbfm aiﬂénmnﬁﬂ*hb%logﬁlu shalBiSe 6dHsHEEE td@Eh ehe PYRENtagE of
cel s of human ori gi The introduced DNA sequence may
2hene peith repidueaivethg ﬁ@eﬁi'égteﬁqvﬁ@%fsgﬁ argdfigntigal Wit the residue

'aféo‘?ﬁeggirb&cﬁﬁ&%é@ﬁerfcé@m% iheebmpatdd, aﬁér éngnTF@Vth@%eé‘uences

sequence, containing some foreign and somne

amlnﬁﬂr o, feoassaryTivcachiavi the Beiisrum pessent lepkiy for
[
SO AL S e T R L A o
teé Sequdneg idendity XiritbssNoar Gftetntieal BXRnsiong nouinserioas shall be
r:

AL 4SBT o LB 580 8, IS, P EORBLES ot Ry or
tbeatlgmhemmb \Aterﬂaqmswnmptheoaﬂ %qsemldeetltgmmdbmg\easured
sui t abl e MRNA b| nding sites, and sequences

ne
SRICFPCEAREY 8Pal?'ﬁ'8 SP@ fi®ation of transcri ption and
[0039] THeatedh aadeyTismseeom the brayddyt sengd, aadisgecificglyageers

Dot albodedlarludnd BiEhdi motBrREe Gt Bafen po EBna

drébbiiea! encmditispegti¢ amidoarerend udeyifiofantibedibg)s Antibodies

nome, . or nst ances,, | e into,the
BEADAR Irtauledon g ngs B epeNeat hhado Tt sims bl
HFact¥RRic8rWhas anﬁwwéé mlm@&ing ap@*ﬁm@m@@ e¥ific ee&get
the plasmd is the nost comon formof vecto

Imwp@#obwln@'nch«%rhqﬂbﬁntibé,vdi%aéwd%laert%ltlbﬁey li molscHles which
ot her forns of vectors which serve equival ent function
as and which are, or becone, known in the art. [0049]

The expression "control sequences" refers to DNA
sequences necessary for the expression of an operably

| i nked codi ng sequence in a particular host organism

The control sequences that are suitable for
prokaryotes, for exanple, include a pronoter,

optionally an operator sequence, and a ribosone
blndlng S|te Eukaryotic cells are known to utilize
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[0040]

[0041]

[0042]

t he DNA sequences being |inked are contiguous, and, in
the case of a secretory |eader, contiguous and in

wo eadiomjophase. However, enhancers do not haveP€DUR®04/024360

conti guous. [ 0050] "Mamral " for purposes of treatnent
refers to any ani mal C|aSSIerd as a mamal , including
rm anl non n prinates,
TR0 SPERTHONEe pRIoBRR AR PRI R
hetdretetramasic ghtooprdtéins bf afdieg 166000 deftbhs perpageed df twehen

R RE I abinsdig P8 GRNueBhRuB ey BiRhe. SchBeRlEgist has
dt agte RAY wrabté?dmémﬁmmhbvtmﬁbga ‘ﬁarﬁb@g pf &bﬁdsdiht abmains.

| O ns 1 C n ntl] bo e made
SR CrER oS R e demaTBLa e e R 814 Benaptdomain at
it%Qiﬂhé/r' dnd. GHI@{H@]HW )é‘hﬁ@édié@reférr’@@o sk PEboREs havm%a binding

preferably a|r1y9n|que so that the anti
bty oh gt 'e§t§b§Q nPresenaYlychloss- react with ot her

APldRNRSeinSHrtiaRlreart RE &Qi’bﬁ@;ﬁ%éﬂ%@§ﬂﬁfo€ hohidHiBdgto

l'east 6 am no aci d residues and usual \é ween about
mmam lakiinsuslt adnarmr@g% to prhéfiteqramibgtaptaiveeduesidgtoinding of
nekyde the flu HA tag
F’Qéﬁh%qﬁ@ gffitg ﬁ)tr)od 12CA5 (Field et al, Ml
Td:@l term Bvarlables’ in ﬂrﬁ@m@s@f (/arw&ﬁ domainrad aptipgdies, aigfeam@ the

L o e SO v

a%ﬁdrig é?rﬁib@d(ezs%ﬂ)a)rp used irt the mmenﬁsmﬂlfmdwa each particular

rESPIFHE Al g R Trel e G L BT e Bltes

therughitine eardaide dembis df keatie@lidéo ds tagecaninatduen diree petmeats

?%B%éggwg@%ﬁaﬂw;ﬂ%% RePisdEhR BleYrprnHimesangoie

refiens Both iahs Bghtronaal dnd theéealy tign bgiab®desalre. The more

052 The wo used herein refers
igtecbatsried Brrdanhar Gariabl e s e SalBENe Gagwork (FR). The
\ié@i@bl‘é&ﬁin@éing bf ﬁéﬂv'eYnééK/%'aH@“héjﬁ%labhstéécﬂ cORIpRiSH k&ur PR regions,
pr ot ein, g., an anti The | abel may itself be

la@pé/c@ aﬁ@rém@ea I sheﬁfa%ﬁr@ggr@él@rpyéqna%tﬁg bythree tdrRs veneh form
Ibéﬁ%e&oﬁ“)neeﬁng,'dﬂwdtlﬁ%oﬁ%sc%s% f(ﬁ‘ﬂn ke 4-8R&t stiiBYire. The
catal yze chem cal alteration a substrate corrpound
©PRe dmpae ehaim aithheld t@@“@l@t'@@bﬁ@ lpeoximity BB thepkR tiegiens and,
\&m @LerblaR§ ‘Pr]ohij ﬁ@r cHEﬁ‘g%nlﬁbGt‘énto FUIRPNSCRET th tdrGet

e antl present 1 nvention can
Riddiog eite Ekawntmoeilaﬁ ssalNadama&baaé\s eined hpeais edimtheriag of
Wu%%?obhﬂﬁ %ﬁ 'f](g) 'égﬁqegé\]]éé @ldlo}ﬁe% C&HH M Itléfe %m%@%&oulm

con ore ass), Char | de
AYAD EEE) respmlbyammt;drmglsye&em m’d{qtmt y‘r aln dSequnces 0y Proteins of

BfaRiaieh dntlest e BRI G BRELIRE . 1987). upless

étherwisd indizhtean assay plate; in others it is a

B ey B Aoy Bl 45 B R ot 4 kol sy el
tﬁb?eél’@@tﬁbmdiﬂigams/aﬂam@mdg]bm Exadiplel sfeagidowhiraimests include Fab,
aracteri zed

t he overproduciion an /or

(8B ?Qq Gy %Q'Ené’”%érh? Rh[ﬂsrsgf%ﬁmr?aﬂu "pgent or analog” of an
a?ﬂ%%? ﬁs‘@bb%pb&nd\/ﬁw/lﬁg aﬁalﬁ%tﬂl&gglcél%dtlolw HddmMmon with a full-
condi ti onsassoci ated with anaphyl actic
Irpgtaradhady.iRar eyample. atfepstional fragngnd o analey ol angnti-dgE
exanple: asthma, allergic rhinitis & conjunctivitis
(hay fever), eczema, urticaria, atopic dermatitis, and
food allergies. The serious physiol ogical condition of
anaphyl actic shock caused by, e.g., bee stings, snhake
bites, food or nedication, is also enconpassed under
the scope of this term Generation of Antibodies
[0055] The starting or "parent" antibody may be
prepared using techniques available in the art for
generatlng such antlbodles These technlques are mell

o s r o o o, o . a



[0043]

[0044]

Such assays are known in the art and depend on the
target and intended use for the antibody. [0057] To

wa@ersersshor anti bodi es which bind to a parti cuP@r/US2004/024360

epitope (e.g., those which block binding of IgE to its
high affinity receptor), a routine cross-bl ocking

h hat de b i "Ant i bodi DA
SiRatu RSP WRish 0 b o Ao e aBlob R By ic emgnnes go as
tUeré\EéNt an dut&dmﬂallyaé@de]iﬂS&_b)llt)ﬁcﬁ@ublg ITR%OCL?I fi®@-having the
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{ t
SR Fnp g e bR RTR PeRRGP BPfile AsBginegB. rctonal
ﬂrégrﬁér&sw{th%%pé@nﬂi ér)fuboﬂfé% J@fé]ﬂlt@gvaf Bbﬁér‘id’F@afb )t ft8gments. An

antibody for a honol og of the target used generate
tﬁYefraﬁrtnpab'aﬁh% i ﬂ@t'wma@@ein which r?Pa’f%PEf@ epaplete target
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art” In one enbodi nent, the other species Is a

lighv Hoaia yarapherslomain inha Baht; Aen-aedlers @psegiationdyn -V1 dimer). Itis
AdAs '&bﬁﬁﬁggﬁ% A thal 'El'gegthféﬁ EBRsF Hgbﬁ%ne{%ﬁ&&’érﬁélﬁ%ﬂéra& Rfdefine

Specl es uman prinmate, such as r
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t
FEROER el BAGRRHRERGIS P i efbmerdl o 000
warableddomgaindot haf pfr s Entoinpkising boly tiyree 3D R siyeifir fat en

Aot R, &3P BERF: focS LAPIGH ol P drnniy thar

wletenltxmdlymdmgcswél Singletrchain 8 of F<iiv' ah‘ﬂbodyl fepgene s eorhartse the

h f h
Yraha \F phiiel o HERe SRR b alep S in geingle
ff)d)lype(plldeeﬁamSGe&eﬂ'mlw ey, palypephitie (U6 rompases dANablypeptide

(At o B8 HaTcs darading Blionineb s RGBTV i Pftpy g cesired

StttireGoeRFgtdding.esul t of the | ower energy cost
needed to favor the association of the binding

5’&? F AR fragmenbsytaing dne Ferpteay @W%@féhéﬁ'g@waﬁh@n%ﬁ’&ﬁ“t

ESnsBR %bﬁ{dlﬂ(mmﬁg hehvipénairs B! RLmh&rts Witer from Fab
determ ni ng% 8| ons whi ch are | oops that extend

segments mytthe aggitien Oﬁ'ﬁéemd%ﬁseat dmerybexy! termiisef the heavy
é\%n’i’@l—hf’d’drﬁﬁn@né@%& Bﬁs oﬁr Kdre 'c?sté‘iHéQHSmf E aﬁ%hb‘&dam %é)

t he SEGCI I c target I NCr ease |n|

m@eiab oégb’ )rfmgm@rstsm pg:@wced hg C@ﬁvfﬁgﬁ)@frfbﬁﬁlsalffdamnﬂ loé e
A2 B4 B8 VS F RSP BRI LTI i erbap
cduplings ef gntlbody feghientearerkgeivinds thufsetdﬁ erdinangrsiiitin the art.

S el R POl b b BT ) v

bemvaempulmreéfestubsianadallwhdmmgdnabusrahtémdias i.€yuetindidduél

Voet , .. J. 199 em str ohn WI and.

Rl connrstitine amp AR sit (bnid Bxiet et wraly
beaumid ecitatiost amaton%mb@passbhounmhbneérgaunts avibiedidnal antibodies
er ent 0. |n uc ol es e | a exl st
BURETY ReeShia s dreed Budny e Hads Wiapth Sk FRdnSRidie, i

BUntrars@ fcﬁ@@dv@atnéﬂm ;Bbly@@rﬁalpénﬂb@fiy gRipaitRing WHHC§Bical\Pinelude
bi nding interface, a nore favorable assom ation w |l

F’@?[ﬂﬂt an 9 direaied agrinslgifrantsipierminanis (¢itopes) sach

H@)‘ﬁb&@ﬁ@l érﬁ@o@f%cdhfécféot é(gaﬁ’rﬁst %fburﬁg”é gERFhinANt S IHEEBRYERNN
anti body and its anti Common’ donors and acceptors

peditier edtheti sReeifiebye m%@ﬁ@ﬁﬁbafﬁlb@d'ﬁﬁ arogéantagepye i tadthey
sul fer 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 wthin close
proximty for these interactions to occur. Thus, one
manner by which affinity can be inproved is to bring

pot enti al donor and acceptor nolecules into close
contact to establish hydrogen bonds. [0062] Finally,
|nprOV|ng the hydrophoblc |nteract|ons mnll also
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[0045]

[0046]

[0047]

mai ntai ni ng these contacts and thus wll increase the
overall affinity. By inproving the environnent around

wo p@swraal am no acids that are near the bi ndP@IyUS2004/024360
interface, a nore favorable environnent is produced
resulting in higher binding affr nity. Therefore

trod b nt a d

iy B FELeH e S RGHAT hYbrEM S S S HorpRRSrtod R ﬁveér al |
iRinfHogtbbunh € e ineBifiBEtiGRItichal"iikdeate s ik @rraracgehowné l
beipgr eat | y i mproved. 0064$ The resulting hig

fy 85 bging; %rye%rfr 84 sglarrrfgygom%arwsaqqnurﬁtw of
dritibotiias, 4 8ot WbE Rohstrald é&%ﬁhrrrﬁ@%%dul:@oh ef fﬁreh&lrﬂb&ﬁy by

or at |east about 20 fold hi gher, or at | east about

g bEdaHNgied. 6er erampe. tmewnosloeeb@ﬂtro@msﬁ@rgw@rwrth the
araééhttrmn%n %élgb@fs(ﬂé?éé rromfphtaas aPAbSIY n@éﬁésh%rg frMwell

he target egree of enhancenent i n bi nd I Ng

lﬁrowmtret:mﬁ@%%%@r@aremt raezqdlent! anlibodirsjerhs used in ﬁécordance
f
"}"%féi?]adr?ﬁérg?‘n‘%?‘é{?ﬁ rr'rﬂ) B/ 3 E ﬁvﬁgef’ﬁ%tgﬁogﬂ‘ gﬁgﬁret descrlbed

tahKOThialdﬁrettMﬁlﬁf@m a\lqimee?ﬁfi é% (&Y, armayt b@madlaeby recombmant
¥vrng steps: [0066] 1. Cbtaining or selecting a
paren ant i body which binds the target of interest,

"Whintanizasthierinsesf Hoalvymame.§i ghtine)lemtihodias aedbtemeric

t ti on i doma
Rl S ncori i S Rits b A hRAR Hherdth SLER RE Fv. Fab
Freet’ H%idb())jorg&herrmtgengpirajimgas@meqeermsfofanﬂmdréﬁ)dWIch contain
%0067 2. Selecting. a framework sequence,.whi ch
MU seuglch, AR 5Ot e HAR I i Ipisneraling
rarrﬁamzem aretrmidgtvﬁn eempﬁge gubstantrally ampt artreasramebend: t}@&eny

arative ove | en
tsro éar@ blg Hem%tsrés Wl 95 Sa*a%tantreéglaﬁeégﬁq %lsatrearoaﬁ
ddieshuié td $ids8 oF weRM-Hutgar ARBVEYIdOHAGNHRE o@@%stantrally all of

overal | honol ogy, etc. The tenplate chosen can
the iR Fegiss arstaosenelip Byeag EpneRedobylingopnspasus sequence The
Wéﬁﬁ@&énﬂtﬁﬂ@'rﬁé@alsh%ﬁﬂrs@ at I@%Q@é BBI"UBH oftah 'nﬁh@h&gl%ulm

cl ones by neking Tandom am no acid substitutions
%tﬁr&r@gm@w eigallpinat chrhgoentimennogebulimiprilate chosen.
‘ﬁ?é‘%%yﬁéll",b%bll ﬁrHé’e %eﬁ%meaﬁb%eg{r‘oiéhﬁ/ R%Q% understood

framework te at are, e-.g.,ad]acent to the

toeksl! mogemarnampt @Efmfe@rsw fetintical om DNA chintent, diie to ddliberate or
PSP B8  ASORIALARYR b 0% B oy ropen
anpethy %sspmmdi fboin thheiriginaby tramsfartm@f tadic trenincludediethe "host

105,08, e BRIV ot s

"Jirandforareions bﬁ/a 0emﬂqm'genrahi wrtrerNlA rbenssinbratiuding DOVA iafo an

the am no, a S, for gener
SR ASGY Be DA S FRRISE R fiTGE A ehesiTreoapRp L et ent or
ﬁ&ﬁﬁ]noéom@mﬁ%gréﬁén MYraRRfeRHO TS sBllulae @fgyms(h@Wﬂh IDNA Ekfers
or I| ht chain variants generated in
tetteﬁ t%g gf-? o%?rpre%ﬁ%v%?rrmr/g@e CtRpIQraemEn.
\ﬁﬁ%‘!ﬂe@%‘&aﬁ *&d%@%{u@%@e{érﬁ iRFdt ex ressed The terms

JFRL1- CDRL1- 1 2- FRL3- CDRL3- F wher ei n
ﬁrﬁ@ifectqﬂrtr_%t cEiR and ﬁfﬁﬂaformmlreferrt@aﬁzce”FFRN@CQ%N ferias

|hﬁ‘661?c%%iml'hé keI WehABH Sh&t cbhear{dnem%%%ﬁnegﬁoﬂégo it ght

chain and heavy chain sequences choSen in
W@fmﬂRsTV@fé@|e¥§@lﬁﬂryrt>ﬂ'feh@ﬁércﬁléiwlﬂ0|@myamustﬂ@ﬂlfpfa@feﬁrtCOII Typlcal
anti body CDRs. An exanple of a vector containing such
I i ght and heavy chain sequences is depicted in Figure
1. [0070] 5. Screening the |lubrary 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
affrnrty possrble conpared to the par ent antrbody
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[0048]

[0049]

[0071] One may al so use this nethod to generate high
affinity anti bodies froma fully human parent anti body

whoosantgoes y substituting only the CDR regi onsPCT/@820041024360

the human framework intact. [0072] Due to inproved
hi gh t hroughput screening techni ques and vectors such

Pl PG (L0 P P B i A B8l bRl 88 apcaps o
Ifmfnasmuhrtgm tTinte nnmsdmedabmAseqeenoemay gé Ve ﬁ@%a&@épymes as

k region., B tut
O oot SO RSN RE Ine. R B Y st Be a4ibud Bya
seqmmre pmidMges@ﬁ?MrB@hlamissdrittﬁh%rﬁblgggué, DNN'ty Led
ease no ave een anti Cl pat e
TR SRRl s oS AT By S e SR aier A 7 R adese Brrigh I
opyir@Ndihke BARBNLItANE! BB &%@Bﬁ&&ﬁmé 8f él%ctm the expression

Prep gtl on L%0073 Sol ubl e targets or
of eridh ig 25 L U AeRBlFEReness Ig@lﬁge@tnrﬂ@oter to effect
tr@ﬁ&ér@ﬁi@h esn o? a@Bbér@Q%éehﬁer%er %%%Qo?&ﬂﬂhqﬁénskpﬁlon a

target of erest. Preferab hetarget 1Is
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or disorder can result 1n a therap eutlc

plasatid.rrnpnage PHMEdleyersimpit a bolghtal myﬁmlnaeme@n@jtransformed
[

n%%%ysnp@%bllgg{bsp%é( di%tﬁﬁg r?ﬁlgﬁse ~an uﬁ%@oﬁn{[} eé&{o%%t%o?thg

hpglcggstonre, opimayi lg&nmesmsﬂanaes dntggrave intd tetgeanon@nitself. In the
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oA Bl Pl SISk LS 8L e,
aShiee plasgid isrthy nioest pomchorgduseziciomhioh aedtby However ehalsivagtion
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apraodummgambr becbras, lafownhie thensgnt i on may i ncl ude

t d f ts of th
Tﬁﬁ&éﬁ‘i Sah”eﬁﬂ@rﬂ&gﬂ@g&ﬁ%% b%gf%r) g?fic'teorwﬁs ﬁgpwémfpa@e
edpredsiba of BMoPEZD|RIni@al dmlngcéx,ﬂa;ubﬁc@maabé\‘ﬁgulﬁyhéét%%@f‘s%

e i hant, chem cal synthetic, Purl i cation
ThECABHS! Seabences BpT allermliAbleriot prakaples, forexaple include a
prd?ﬁét@ﬁ%tlbﬁﬁﬂmg%rﬁtd%)éeq@éhc%néh@ngbB%Q%lrgﬁﬁHFbat ed

to a carrier protein Iy ‘used carrier

Bytarvatie cells aneikmopado wllizeiprsiters| Mjb@iew@ﬁfomﬁmuah and
ehkdriders (VA ¢4 é)Br"élsleﬂuerlFHeVdr cﬁe%rlgm%éadep ébl FAkkd to
tetanus toxoi d. The coupled peptide Is n uged Yo
DNAvign ezl ynrepdiee il IS(ee(P@Sse@aﬁeuKePr oteim ﬁta,t pertlcapates in the

SRR b DAL, L ME A bR o2 coun

seausincetitit efféets thot hramscoptlen sf thersgquenener & eibpeasme binding site

Rk e DA S abcheRl Bt RS bl ik ™ ©

sequUENeEpoea ubogwng bidingnditedp epetabheinkefitp b doﬂ]r@@eqoélﬁce if it

IR e e W
theﬁNAcﬂqueneés Ibesisgp misee aee;omgbdxodsngm ih thd bsseddfta secretory

76 mals are |nnun zed ainst the tar
AR e DGRy Phrssi kN b ahge e ot ge t be
coitRyupust ei n or conjugate (for rabbits or mce,
respectively) with Freund' s conpl ete adjuvant and
injecting the solution intradermally. One nonth |ater
the animals are boosted with 1/5 to 1/10 the origina
anount of peptide or conjugate in Freund' s inconplete
adj uvant by subcutaneous injlection at nultiple sites.
Seven to 14 days later the animals are bled and the
serumis assayed for antibody titer. Animals are
boosted until the titer plateaus. [0077] The manmmal i an
anti body selected will normally have a sufficiently
strong binding affinity for the target. For exanpl e,
the antlbody nay blnd the human anti - IgEtarget mnth a
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[0050]

[0051]

[0052]

[0053]

[0054]

assay such as that described in Antibodies, A

Laboratory Manual, Cold Spring Harbor Laboratory, Ed
wolarosovwsend Davi d Lane (1988) can be perf or medPCT/US2004/024360

Al ternatively, epltope mappi ng, e.g., as described in

Chanpe, et al. J. Biol. Chem 270: 1388-1394 (1995),

" d t i_ndi ng. | I
%‘”ﬁr%ﬁé?@“rr‘f’é%%# TRABT RS Pens oo s Tef ceisuapawnal,
inmlm'dmrgfm_ (=0 : gdbnﬁemcandgbrien an‘lmagerogrhgmw prﬂri‘etli]ei amdizoe) m
speci figi es cl onal antibodi es nuch nore
SRLEY BF PRI B SRS Fodmtiohsih 685 GRFRIP s ual | y
Th®terdi "apituplel t2ediedS whBAUsE@ 8O #Etha coBldxebla Pblypeptide refers
ic sites. Monoclopnal antibodies my

dlffere nt| n \
taRPolRRP e t? ﬁéamﬂ*ﬁoaeﬁ%e mbPR ERI9RG 90 RAbeePlidR Bady
eﬂ@yh&ésrahes’iﬂo prd%é@rﬁepr?o’%@ adkRist Whithoan ar@tfbo@glbaﬁ%erfﬁg&

by reconbi nant nmet hods. [0080] In the

y%i BRIt e%%ﬁu%rbﬁhabr Hees ﬁ%?f@ﬁﬁfeawh ﬁé&‘t't)’éﬁ ithmPolyReRtige.
Tﬁée@rtd@%@breﬂeﬁammeng BAH\PSNIHEE 8b ﬂ?ﬁ?‘ﬂ’(@aﬁlﬁa%%&'d&%g nbP

~elicit lynphocytes that produce or are capabl
sighstanligl ngossr paeldViEsOthRBePiigRes- Spitanle tatgamlquﬂhﬁqs generally

hé\;eeatﬁ’é&tt G'a'r‘mH%%dc Rafsrdde'gléi?r'dﬁ% Wbet@e‘eﬁra’%@hhé’ %byamlno acid

I'ynphocyt may be 1 munized in vit
resisibigs éwreferardydae\hxveen AheutEnd0 mldl@SDJéimnrdesmcttHbltlee flu HA

teﬁ;ﬁ?l pREPA, lré%@@%@ ﬁ’?%f&ﬁ%lldﬁe{afal %A%!ﬁgérr B4, §:91BbD 165

(198BNE: itpeat-Mysndgraracthe &F9, PR7, GRM, DB Bfmaraﬂem@aﬁmms

R L N e

Spmrﬁ@gvralsl gPycm:prb’aamn@ gh)etayambltsearsttﬂmyaﬁefbersk%at al., Protein

inhi bit Vi v e un

EhdRtdti (GF s725a cfto! [ ge B ispbd oty 13 Bhiiong tae may

bepelepihwpecefithe Harlyidnhs aengrarrﬁolbmex@@t hgee @@znugtes or lgG4)
P‘%Eophorrbi%ﬁ%/hgtransferﬁlgg cul ture

&GRS IRGEASIHE R It YR %%{Pffyh%li |'fP qu@ @@emf"ecu e.

THY PRXEMARYIMeihe A TisBO PRih Fefe@e of dutattdbRednipdling®Ai um ,

subst ances whi ch prevent the(gfommh of HGPRT-defi ci ent

C%P@%tlow@rfépeeobwl&?&e%r@ y&r éndineste tq & grolegudesor

ptdih, . @nhﬂr %ntr%@_@qfﬁe iabakth&y r@éﬂ*bé @‘é’t@bta@feo(@l{;ctﬂagférébftope
ant i bod y by the se|l ected anti body-producin

lapple o5 dHariepearat lpbels) aedn thwcage ol a8 erAIMAte| m mqymﬁalyze

o R e

Aansedberielns "YNiszpkase” Maammanmin-aqBHus30aitix (d 98ich; the antibody

ﬁﬁ@%ﬁégen?rﬁvéhtro%wrﬁ?gﬂé@%gﬁéﬁﬂge%%@r@éﬂ% Cstréc %B'Tlﬁg'ﬁ?(
hénen. rnclmwhweekfprrmeﬂﬁ)aDtLall{/ 008 relifdf gitasisy(brg. dmrta)lleelplose
oR5S PATHEAA e} b, BOOENER sPDRkBIh ERs N iphfa iy
albehoj lahdlscblnmje:hylnldertatrl grgbatiinehiso dep&sm@gidn ¢ eortexy) wrsolid
e SRR R ohBE LS A ABERS coor
e’L@&ﬁr)éffln@whrﬁbiaeogwblﬁwli@umtﬁﬁIbadf or this ?ugpgset )

i nc e. na nt1 bodi es secrete e.
A& ket B e T T ge SR HRREeTT st rescdgition,ct disease
wﬁeﬂnsrmawctéme ayltr@érar/erbrﬂmawr 8RY/b Rygarsédsital ke

rocedures such as, for exang9cog protei n ASepharose,

WRQSISAUER At t BPeFificrititonrush girued @df‘?'@%@@f@%ﬁ'@s
dlalysrs or affinity chromatography. [0083] DNA
encodi ng the nonocl onal antibodies is readily isol ated
and sequenced using conventii@nal procedures (e.g., by
usi ng ol i gonucl eoti de probes that are capabl e of
bi ndi ng specifically to genes encodi ng the heavy and
I i ght chains of the nonoclonal antibodies). The
hybri doma cells serve as a source of such DNA. Once
i sol ated, the DNA may be placed into expression
vectors mhlch are then transferred |nto host ceIIs
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[0056]

[0057]

[0058]

Morrison et al., Proc. Natl Acad. Sci. USA 81: 6851
(1984)), or by covalently joining to the

w0 popsontgbobul i n pol ypepti de. Humani zed Anti bodPE&BUS2004/024360
[ 0084] Humani zation is a technique for making a
chinmeric anti body wherein substantially [ess than an

y J d.b
R B O Ao B B B Ra et b rr
examiglei a%lmnanalle:rgwmﬂs &nenjunctrvmse(hayrfmr)aeczbmesnrdm&

AR BERS, Aol el O 7R SE R A GeA SRNHERE o o
ahaphykactic sipark tausesl iy esy., vdu sﬂmgarmmr;t@ag ﬂto}bghoalcng?lcggon is
umani zat i

f ) t i abl e
al@é%@%ﬁ%ﬁ%@?q‘e&:{%%@?% qums %m? he nethod of Wnter

- , J t al Nat 321: 522-525
G?ﬁg?g‘) n %Eeﬁﬁﬁ 'eg?egl ° ﬁlature grsg 323-327 (1988);
Thesﬂadewmépaterﬁl antlbﬁdy@mebéﬁr%paﬂéiﬁﬂsld@%hhmgg)a)/allable in

f
et 5 beetpliRd g sBties dhese SohlionRs 2k MBLGTOYBee,
Eﬁergplarykln&hoaétfor @&heréﬁvﬁ%@ne@@gﬁmg éﬁtltﬁﬁc@‘?érbfc%@chﬁbd iRnore

umani zed anti body have

se vention,
B Bore Pudna sesionsd ToermOrR PlaTRBPORIBR ﬁ‘ﬁfﬂé‘%ﬂ/%ior
miaRiml GH e8let i rﬁb%rﬂ%ﬁo@ b&$irl M WH{/ iR tﬁ@%&ﬁ%@@y which

[ 0085] The oi ce of human vari abl e donal ns,
S‘FQ%F‘OMH'W)P‘% generriedised i n making the humanl zed

Tﬁé‘bhtﬂﬁ)@'y%%lhémﬁ%‘fﬁ’mt‘y%’eéfe?rﬂﬁweﬁg}rlﬁffw&@néfgﬁﬁggs Wig%’]' A¥nity

According to the so-called "be
ar{hgdy Rt hegTresnet inygntigpt Alsaothei antigpdymayrbehsiierted to other
ks
PP R RRE e e ol P Lo EES o
Su¢tpasseys are kKhawn df thetart anthHepantd pathertargeant dugnded use for
thtef}ﬂ}%ﬂ epted as the human framework for the humani zed
B&% (Sims et al., J. Inmunol. 151: 2296 (1993);

T&hoehin forentiblodiesdwhidip bindBo al pari@far ibpe 1887 )those which block

| ar f k d
o R R e S0 Bk oh R RanD i P e =
that @@erchbewlrarAmmimgresup LebotatglytMatudre@ard & ﬁh@ﬂarﬂ'd?e

LARRRDE B0 HAHOW G ot CBET @R besnestormas: Alematiel

efvipe M&MdINB8an 6%%%&98@)0 d&lertiha vﬂ{eré”the aﬁtlbodbrﬂ’ﬂt&oén
L bod Fragment s 086] Vari ous

g e G R AR
thaNhigePgedf to 418-thd BAfddyQddele thet iE8GI0§ rsa]gg,tﬁrg different

were derived via proteolytic digestion of int
SRGslEsh By S ae%%aése% uging te@iighssdnewndn the aﬁuhnmﬂe gpbodiment,
th@'dﬂ‘?é?%%&@é .@8%%%%%&%&2’? \Dﬂgﬁ tlfe 3@%&?3 if e 1992)
and Brennan ., Science 1 wever,
aqmigistered dypranlisicabsiudies Aesopdiodictbe spieciestnay bga nonhuman
I 0 [
PIBEETB thask ST boSA Iy d DBl e,
OihemrabgdlmAht% rthaspwegl maly (beeke Y RienBidaf oado rivisexeanplde

T 5L SEONEREL O i b B STR o 0P

gBicva{® echantibogy V\l‘@ch hﬁ:éBa heghet &Bgtfér)gerbnm‘fgﬂaﬂﬁllt)t for the target

ORISR OB R ) AT B 55 B il o

istferotei kpieser dine bihitbqayathddts tafgeﬁ?fthé@brféﬁéb’ccfrﬁ BlenRAt Sach
wi ||l be apparent to the skilled practitioner. In other

enbodi nents, the anti body of choice is a single chain
Fv fragment (scFv). (PCT patteént application WO

93/ 16185) . PREPARATI ON OF HI GH AFFI NI TY ANTI BODI ES
[0087] Once the parent antibody has been identified
and isolated, one or nore anmi no acid residues may be
altered in one or nore of the variable regions of the
parent anti body. Alternatively, or in addition, one or
nor e substltutlons of franemork reS|dues nay be

o . T 4 o N R



[0059]

[0060]

[0061]

[0062]

with/effect the conformation of CDR (Chothia et al. J.
Mol . Biol. 196: 901-917 (1987)); and/or participate in

W b@sNEssWH i nterface (EP 239 400 Bl). | n cert aP@I/US2004/024360

enbodi nents, nodification of one or nore of such
framewor k region residues results in an enhancenent of

U S ek R 0 AR

s*ar @sxgw al3-20)0 By fur@er Meprolifg AcComMadts iaﬁﬁwgmssiaieef@be nge
subﬁt itutions that differ si gnl ;I cant

o¥¢TeR fingK CRRIMA GR3R A2 resyf.of thgy OVW%@“@%/QYJ&SL P%e‘ﬂﬁd forfavor

t@éé@@lﬁtlbrﬁi@fﬂh@%ﬁhﬁﬂﬁ pafnéfee area of the substututl on
for exanple, as a sheet or heli cal conf or mat i on;

Thadinding $iTase of jop apiRasivds agnesally rrMAgseskel X g@mpﬁ:@etanty

deRHeRlinPlegfons QC L) virién Biel ikosy thbh&déhé‘%u@ﬂéﬂnﬁhe core. The
Non- conservative subst itutions will entail exchan
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Y
V%nrh%b V\yaéae[lé ?Jﬁées &led er ! gggleh{\ﬁte?‘gzﬁ%hg%\éhﬁcgrfgwﬁgte’\t/\/\éerenatwto
eﬂes:trmallyohelgﬁcﬂi lnrmleomlesi Yot dD ak é@eisyhﬂd ¢$990) Blocmaemﬂstﬂy gohn
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eﬂerctmstab@ iHterautiorithabarise fra)rht;manahgr}:tej’r\rMUcahlcwpme@l Diese
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n%r‘@éshﬁ’gﬂh% rAEEEYr A Veintde r IRl S Rl 68) b Wirting Mtdrfabél 8@ more
2. "Three ol i gonucl eot| des of approxinately 100

fayReaRle A sRAatoAN] If8SUbe synt hesi zed spanning the

lmﬂsddcmgl HyaPdgemNsdritisakill %%%Wcréas?é fheVévHécﬂi%h? of &9ir@8raction
oli gonucl eoti de nmay caonprise: (1) a 60 am no acid

b@tW%qrbew geifhody ey l@;ﬁ&%@nt [Gogineen dRNKE a2e\arseators jnyolved in
@H%'oﬁ@hp%‘?@'ﬂﬂr dnS o f¥h ahd Kdr ét%}nsa%f WhICh amlno eﬁlds
OXI mat e nucl eotl de overlap with eit

aﬁ@med@mlrg@ﬂmcomnwedr(@ee doebet seogupiale %&dr@g@hb@mﬂﬁ tend

SRS ABER 00 0 Y 65, P MOEISH 55 s

cohreawithig elose ardxigits ferahpseinterddidnisdo occem déuisheas ynanner by

vﬁfﬁ%&)@fpﬂi&* !:%r‘?l?é 'I“SFI%IVE%YSB‘%) &&g%ot?ﬂ%??gﬁ%ﬂé&@&%ep@g?olecuIes

inte it ottt tdﬁmuabhnirsmydr@gen/bddﬂsn the oli gonucl eoti de

oSN i R R R

dn\eﬁgh dtigs agiwmnawm?@hg _Ip_)ﬁgﬁénsbﬂrhga’(orﬁa@ﬂ rwgunécs thg]’g Ilegcloge to
_enco u

e g nacuiacs $Hog B e BRRALY e TORBea Eesdues, and

Vel Bkist iHtzefdvorable &fVidniant bBy %Bﬁ’ggﬁgtﬂﬁ)e bakial ofinbhpslat &ige
st ackj ng regions of the framewyr or nma substltut ed

Bging. Sieparesdedics of pErjaeian %relfﬁ\éPrétP'eJS?r QNG binding
iMethegls for synthesizing oligonucleotides are well
known in the art and are also commercially avail abl e.
Met hods for generating the antibody variants from
these oligonucl eotides are also well known in the art,
e.g., PCR [0091] The library of heavy and |ight chain
variants, differing at random positions in their
sequence, can be constructed in any expression vector,
such as a bacteriophage, specifically the vector of
Fig.1, each of which contains DNA encoding a
particul ar heavy and light chain variant. [0092]

Fol  owi ng production of the antibody variants, the
biological act|V|ty of varlant relatlve to the parent
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[0063]

[0064]

[0065)

[0066]

[0067]

[0068]

conmon met hod for determ ning binding affinity is by
assessing the association and di ssociation rate

W@ osn23506 usi ng a Bl Acore(tm surface pl asnonPCT/US2004/024360
resonance system (Bl Acore, Inc.). A biosensor chipis
activated for coval ent coupling of the target

accordi he manuf a :
iAo Ao B BEA T R ¢ YoRleh s gnsrgeti cosf of
maﬁ’r\t@;hrfghﬁe@é‘l tenthets aht #ius vl sigeate the ovesalbatiisityinBy §nproving

bi li terial.. Singe
tnd iorsTL PRAR T SRS STECo S oy Feab i enappg yfttface
a rﬁ@r‘eSa\r/&ﬁb@SeﬁﬂtrSnrﬁemta@ g&)d()éed rmmbmrig médghexrtgreadmg affinity.
densitjes on the

Theredate. bY 1 oRHEIas Vg e rancamoraviad il Biditdey oo
fUrBRY icBfip Rt étta iR 8¢ GRRAL 1SN dinGs etedsctibh hetwesrd entivaalyend

const ant (ks? are cal cul ated for each association
anggerywill bengreplivimrsavess a function of protein

Thgqafaméq ﬁﬂgh %@fuﬁt? aﬁ%cﬁiyrbrgﬁr*ébly?nag a finding e tkysor me tefget

bri Um di ssoci ati on constants for bi n

whiah is at incst @m@apéelé@lqhe@rﬁratphe@ﬁ@@ewb%%fﬂ'% lgbeT %ﬂfasf
abghpgtﬁ) %?behlgﬂgﬂ or rﬁ’é)} Hé“l @(b(ﬁt%ciﬁ')@d foRDhigABS tadH the"‘olndlhé affinity

roportional , an eéestimte of
of Aﬁe‘ marenyam\’mdmw m*tar@%nﬂwedﬁg@ fahanegmendn binding

| t
o338 LT LE AR iR SRR R g b v
antiaydypt i onal |y be subjected to one or nore further

I 0raadGE ik AR Serh AL B AR B Py ooy

ingdlvdd the éblmwing htepsie5| red therapeutic attr| but es. For

th f i -1 g At i .

1.q0r cainige briseat i oD tRiBr har g A B arcB g Abfest

whig§ @WFﬁsﬁ}l}ﬁba\@mnblhghitdmeurf\ed}rMSe d??amsgfﬂam mey bgltene by
antib variant retains the .a

rqioneRPyaboRA RUa Bhesp s Friat GoRT e ok Sy By Method
oﬁ@e@\@@tzﬁ'&&ﬁrééﬁ%p&ﬂcﬁﬁtlbawl body. [0095] The anti body

vari ant (s) so selected may be, subjected to furth "
2 oAl R B GHE B YN SHeIRRIH 5 Oap BT RS Hispren
fr%ﬁ ﬁrfk bREer@Bly P an RrlatERdqlehdd.i PRI t@m)blatém@y\l@

er alteratlon of the anmi no acid se uence %ﬁi

chqsen sreed PR ds (B 6PypaistiveieyRRldprgtar thesiza @ffhe CDRs, the
afiRd! Jc'i&?etsko%é |§dé€éh A3nd iRssors bahmsci 10 rphéWorkRex the CDRSs,
exanpl e, any cystelne residues not involved in

ovmalhhemniogg che Tpe tyyeplaieshpeenwende dMixHeE %frff‘P’E?otB?n one

enerally with serine, to
S?Cﬁ%nggtorw oxX g&ﬁ ée&ésft%g@jﬁtlgty of the nol ecul e and
3pr ev@aneratiey adibtarcofogendsi hykhagingCandernsenine acis) substitutions

o S R o COhE P R Ssttu e

hﬁ“noadibl@mihi tb@tﬁmnfah@gamﬂorlst@rplase tat Bie, erqagadjacgnt to the CDRs

CTORS 0096] ..Th t
oniiel G atercbndienar topian ity Badie Bruig agLs hdifding a
lﬂ!S\@F;Ed)frfran\{mmrsaban@hdms tThesd Francawpk issbstijutiore carchei c

s et e

stibQit@ihi J¥e¥ny a&uugmthetfﬂa&\evmkeh@y Be€ ddneBitioet sigiultandctisly or
Isolated and inserted into a replicable vector for

further cloning (anplification of the DNA) or for
expression. DNA encoding the antibody variant is
readily isolated and sequenced usi ng conventi ona
procedures (e.g., by using t#igonucl eoti deprobes that
are capabl e of binding specifically to genes encodi ng
the heavy and light chains of the antibody variant).
[0097] Many vectors are avail able. The vector
conmponents generally include, but are not limted to,
one or nore of the follow ng: a signal sequence, an
or|g|n of repllcatlon one or nore narker ‘genes, an
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the periplasmc space. Alternatively, the Fabs could

be expressed in the cytoplasm and isol ated. The heavy
wa@e@slorygt chai ns each have their own viral seRCEUBZING/024360

signal, but are dependently expressed froma single

strong i nduci bl e pronoter. [0099] The vector in Figure

vj des .S t and a c,t eas
sSuEriBe RS Sofiho o arie pats i BRe S metgd for
gevishithg tBe digrirg ef vdrrintd Wolﬁahsd@@mﬂéﬂsmhemependent Iy
expressed from separate pronoters or that the
[0069] 4seoredn %Hctg?gg%ﬁx EERIOMBECYLURRISING Hle Reayyangéor light chain
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the sel ection regi nen. Exanples of such dom nant
W@ 0080ri5oh use the drugs neomyci n, nmycophenol i BCHUBZH04/024360
and hygronycin.[0104] Anot her exanple of suitable
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having the desired degree of purity with optional
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refer to a broad category of excipients which can
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protei ns such as human serum al bumi n, bovi ne serum

al bumi n, gelatin or imunogl obulins; hydrophylic
wW@eIogH0esss4 such as pol yvi nyl pyrrol i done PCT/US2004/024360
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treatnment of a particular disorder or condition wl|l
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types of |abels nentioned above is conjugated with an

anti - hapten anti body variant (e.g. anti-digioxin
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with the anti body variant can be achieved. [0139] In
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mammal for the purposes of obtaining preclinical data,
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patient, whether, for exanple, by one or nore separate

adm ni strations, or bycontinuous infusion. A typical
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prevent or treat t he d| sorder |n questlon The

Y T L o o s o oy I T ]



[0104]

[0105]

[0106]

[0107]

[0108]

and food allergies. The serious physi ol ogi cal
condi ti on of anaphylactic shock caused by, e.g., bee
W@ RH3S06nake bites, food or nedication, is aPEDUS2004/024360
enconpassed under the scope of this invention.
ANTI BODY EPI T(PE MAPPI NG [ 0152] The term "epit ope"

refers to to.whi ch B.and/ T
A sreplinet o ieble Plasitic SRk S o Qe Rl e B 1195
tH&® BhASIE e idAtifitation lofl SelRrcofrpeeam td @u@u@ tﬁﬁhﬁ’@b(ﬂiy rdgleic
j uxt aposed béotertl ary fol d| g E {%rotelﬂ |toees

abifr S 4% OHT Hivmydipekinase.Beiglqtaionging anylst criiefgrab!
plifla M@E&ll@!ﬁr&?éﬂ@%éﬁ& haslRHcWdanEnssY, bailthine d’tﬂ%ﬂﬁﬁ@lase
epitopes forned by tertiary folding are typically I ost
en treatment with denaturing solvents. An epitope

FBVQJ(é?ﬁﬂ)Ile)/céllgqra‘r‘lgﬁ)‘Fméﬁ withagé DﬁFI@é@eéﬂUm%e‘rﬁé@é Fibst icRhtified

| east - amno acids in a unique spati al
by @nrturrrmaali @‘r’rhe Kﬁwf@@aﬁrég I ;a¢lture SRgHiID éhéttwenf@m@ethotrexate

lﬂﬁ%tge&n?ﬁglv@%n:t@fﬂét Pf 6d FRnAﬁ FH?Jlrr%té W'&QI@%@M wild-type

one antr

DdﬂﬁF@Ilsrﬂjmdf)y%dﬂStthe rChzmse Hilad\ﬁ‘fetf@Var}’t(gQﬁ‘@)t ceﬂdrﬂe @eﬁment in

[)[I—&]F§§1: |tope mappi ng of the binding site for high
fTArtyY anti bodi es | gE of the present invention

Arltarrmtlvelg et celfsn(partiotlaalpatilysyree hests Biatdomnigin endqegpooute

B st st bl AR s MRS P andanfiti.

wildappe DHIFRSthJim r@rdre&@ltlmnsekeﬁtabmaa@d ssmh as diniregtyedside

t Th h
i dieneat s Lo The DL R S0 Gl o
a%ﬁdtrdﬁ%geﬁ%ht%édﬂ@ol@ﬁ%rl@l@p@lﬁbe@ntamrboglyktdmgjrbyntrbrotlc

| abel ed anti-I gE antr of I nvention
%D %@Taéfrwqwé‘eP Cleln @IS g%% @ tpc?ég\?%)pig%e1 “that bl ock
Absrrrrélbrws@éctrba %e‘h@ fbrt@sehh %aﬁfé th@l tk gareemtegént i tre yeast

pepti de scan identif es
DanicGe? (poh6ATRet S NS G (T Qa aﬁstt@a dserupudes
aEs%leéi’Bﬂ n%}ké%?a v%rlaﬁts\;%%rrfzéf@é%t &dking fNetJBHH {;ﬂ@)@v in

uences are

tmtomlaﬁraéwr@(awm tATGC e441®7r6e@r Byl edenes, Bﬁé9tl0e$r8e5 12
t

(BP0 LAOBeeh02 B 8 iAT0NI3h BShoBaliHoet B8Rfonome then

ma\pdssaaln effbaive areirbrpenttier daeringiiangfargagon by gfowty i) the

nd in
PR ERoRER SRy rElRRoBrP I sEs (RREE B 622 or
38,606) @rd 2omplevrsntad ey kitdven blasrdrdrsg)eraegg thee lofuZEgerteope B
as det er nj,ned @/ %HPSA usi ng peptide scan. [0155] A
dete nat [ YROE BR" 3% no acid residues are
EXprédsicH arﬁcDélobrhgd/leﬁ’@rSDusd‘allg Borthini aﬁprtoyncﬂeﬁthb’adlrecsagmzed by

t\é\/l@tgglﬁ’qnqrtggﬁggﬁa; grabr%ﬂgﬁg ﬁrg%er%pgéy nucﬁerc acid. Promoters

suitbBR-rRes With prokERjote h@st%ﬂiﬂjd’é@ih@fphbﬁrbrdiﬂﬁ%rﬂt,@l[actamase
Interactions by Al ani ne- Scanni ng Mit agenesi .?1 ?
EH| ‘ﬁp promoter

azmaqf@sqpm?r syQtens.rikalas PERBEEIRSH 8dwPiP
%@fén‘?'“a%dq ybERInkGRBiefs itdh d2Phb REprBriset. PlbW@l/é\goﬂfgr Rh@kin

nity rionocl onal ant i bodi es was det erm ned
raciersl éromot@@ e sHifeblei Rrgmesers Soralsg In@)ﬂcter@ﬁyv@rmmay also
T SR TR0 RS neroe F Th ot e B/ EERi g
memwhbmhng t he peptide i mmunogen nol ecul es of the
present invention, including SEQ ID NO 72 and/or SEQ
ID NO 74, and diluents, excipients, adjuvants,
orcarriers. It further concemns a process for the
preparati on of an i mmunogen of the invention,
conprising covalently coupling at | east one peptide of
the invention with a noiety capable of eliciting an
i mmune response agai nst that peptide. [0157] It also
rel ates to immnogenic peptides as defined above, for
use as a pharnaceutlcal e.g. |n the treatnent of

L 1 o o



[0109]

[0110]

[0111]

[0112]

[0113]

[ 0159] The i mmunogeni c peptides of the present
i nvention, while being substantially incapabl e of

wore@sarisng non-cytol ytic histam ne rel ease, arBPCT/HEPZ0I/E24360

of eliciting antibodies with strong serol ogical
cross-reactivity with the target am no acr d sequences

58, 085908 PP sk 1RO e o

abé\Tadeh regiireloeated fappredirasiplye?5 tord0razes Clplst&lséry from the site

foll d b t d f t 14
B 5o BB o BREE P e e
frowt tbBtstarhot thensegptionnefi rgarty @énésgea @T\HkANE@égrbn Wﬁwetdﬁﬂ may be

atio ctive" "passive"
ahbhfancs. (R 5o ot ebmy S doheear oo SATRRA Sequente
thdﬁmwmet‘srwwr%dﬂf)ntdﬁ ﬂwd%cﬂ’@ﬁﬂéll 1o|”tM6 B3t &9 ofihE BBing
anti - gg Féﬁgnse is activel é | nduced e/q the subject”s
Spahfllre- &Y 8 © Fe9¢er|ces Beg sYERDIY iRpRItRdR %arx%@xp@ss'on
vBeksferred for human use, but other mammal i an speci es
may be treated simlarly, as e.g. in the dog. The term

EX?W(@’@HI"@O‘@ RFemeler seescas fondpe Wl yersisosiminelupate
pléph GBrd Y 8- ﬁh‘&)@plﬁﬁg?ﬂ,%ﬁféﬁé kifask RABRRP ggl%lgﬁ(c @m%é @ch@%e

|rrrruno enic res f)onse in a host ani can

eBeeEe; rcregralée eetPhesHitts pepidrensnepe, rf@rXOlﬂlrnae@tnyyuwart%r

AR, Pho B st ) BEoss A oSO E RS 51 e
Pbﬁ@f’@@{}ﬁcé?é@ miltage, @r/mypte lomasehiosephosphaisi i lsoroaraseer
ﬁdg@cos& so@#e%r&éé‘%‘hh rg%]ﬁc%h donding through a

ona uncti o |ng group, or as a -
Oftltl@r yeasppronwiters, Wit 2fe Bdaniplegsombtess bhvmgrmma@pbrmnal

| ' : i BSA: gl obul
65T SR fon Rl Ry o HER Bl P R hoMRisr
o BBl g cheh 24 Lo

S X .
audgr PR o s RarEirini i Fopas fefoblign pBggionein,

glyﬁmethdé%Zplﬁde@ﬁgﬂe c?é}@dﬁ@%nasb ah8@Mpym8SrdsbBRdible for
?3 900, a si al 199 [1960] 575-578 or

mAlePsE AR gﬁ‘lat‘}liﬂfét‘g”%?\tér“e@f”ta%%}’ t9r§.eﬁr@ Promeless (Arase dn yeast

eRredsioh ¥eé figthal dbsdribedas EP 706EY. YBBStSSNHaRBES IR Sre
containing lysine or ornithine; etc. Vaccines have

B\é%rﬁaﬁﬁ% c‘é’?ﬁddg'?hwbe%t PFANREES. t oxoi d or tetanus toxoid

I, {
ARV, o TR AN frorte o

eEeuper Py PRMelersobiainpd ot hergeanaes ohunisep s4igh e PRBPma
o5 ahgER Sy GyEEeRuBleu6e% ARG el e
agian tsabmntalvirus, CPPDlegapviras,ta retrbardsy hppﬁftrerB eidus anrd most

L t "o nization schene since
pliibrebf e Uy BE S\, ¥ Lo fEPBAG R LB P AT FoRbRfS e.q.,
the agtim prnnmtértmtanamrn'DmgIoIbulhaprtoﬁmtér, framchepéshbehproamters--

ful rocessed antigen..and...i rec Tcell's
ot g RBSTRRTS e nartiiiol Bt B REPoR] §5fey
Thower!f ahg ht?tptpeqsmb’e&r of tae SV40rvirub eré r:cmvedrernﬁy @gt@ifntddcnt;s an

e: .an it n he us t out urt her
SRDTea et PhamtriBt alse St et VRV b sebleatign.
Tﬁ@hmmiae@baﬂ;egroerﬁmeﬂmae hh@aR epfohré@erdwru& rseccrprveﬁ.eﬂﬂy
i nvention, vectors conprising said pol ynucl eotides

| OBIRNEAT 8 W‘B&reﬁtng%ﬁ HagEEhloRSYSiem BHaKRTREANT ABEA e

i mmuni zati on may be achi eved by adm nistering the

pol ynucel oti des encodi ng the peptides of the present

i nvention. Vectors suitable2for such therapy are known
in the art and include, e.g., adenovirus vectors.
[0164] "Passive" inmmunization is achieved by

adm nistering anti-| gE anti bodi es of the present
invention, to a patient suffering from | gE-nedi at ed

di sease or condition. [0165] These anti bodi es can be
prepared by adnrnlsterlng an |nnunogen|c peptlde of

o a o



[0114]

[0115]

[0116]

Anti body is recovered by collecting blood fromthe

i mmuni zed ani mal after the passage of 1 to 2 weeks
waesersent |y to the |ast adm ni stration, centPCT/U§2004024360

the bl ood and isolating serumfromthe bl ood.

Monocl onal ant i bod| es may e.g. be human or nuri ne.

L A T A T T

Pby Nee 419,448 nﬂanmudmuétwn ofmmesystem is doweivet in ang. Pair Nof

AR QT T N A

cei[sa&%ahieecdmrdl bea M|&|ﬂb kivade @Qﬂﬁotﬁﬁfrom&\éﬁp@eﬁy ﬁfpm virus.

ef f Phosphat e- b red salin
ARGt it 20uRETCBINg Tip 510 T 03 doR e £ o) DopiseRardbe y
papeater. pH 7. 0, may be used as a vehicle, alone or with
a'suitabl e adjuvant, such as an al um ni um
hydroxi d 'H%@{ﬁ? ﬂ?m@ﬁh omMPePEAt The fol | owi ng
TR REMHRM cﬁfaﬁDNfA\feﬁfc%%&nghé\@Nthy'olf'tHi§FrN§hﬂ|d?ﬂb3¢‘ﬂ@ h&ot by
way of limtation | el Humani zation of

eufRryoteg s Miten eraaasd tE@S@QmQ[@n@maWﬁ@S%@u@ﬁmﬂ@fvector

Mg eﬂﬁ@H&er“s‘éﬁUBné’é‘g ér@ki’l'o@/ I{n% CbenG }ﬂ@mrﬂgﬁgrﬁ@é&égﬁbm
chain variabl'e reglon muri ne nmAb

elastasar @lBumin, w-ﬂemmﬁteahan@myhr@ewwcaitv beyeraicerse will use an

e%éﬁfﬁé,]eﬁgéﬁ & u&é}gotﬁwgéll' \ﬁrugaémg§lnc@%‘é%@%&@@ﬁn@ég@er on

thetlete sidebbihe,r ephfuatlodlonglndbieﬁ a0427D)3rh‘g1 tytomiegaloairusGRRly

o R SgflebE e blFpe PR RRE oo e 5B TS ety

opgloyam:éald@ﬁavefssIehhémers:f&m&lsrgYamle SpiLire 29 7: HITREB(1982) on

hown Jjn.the.s uence al i

oh IR SRRt Bolyhyof A F Al prduninate Siaitanay be
splmpmltw@veunaat 4 pogitiant & o8 Stivene estilsteyi-ericedingnsehuanides but

%B E} g% n this case, re than one hunan
'Sfprrﬁﬁ‘é ¥ C?L‘?‘ﬁ%t R drons g ME.Ei gn this anti body.
The hurmnnhﬁsahptuenmamﬁ{atfoarcémiao}«{eﬁhal n was a
conbi nati on of DP88 (aa residues and JH4b
Exiesai0Ryeess yaer) inaskaryefighee ooty (yeaﬁ fynavdRsacs rate
aRiRs unh &, drtﬁ\@cl\ébté”dhtﬁéllgfﬁﬂﬁﬁotﬁeﬁrﬁﬂﬁbé\ﬁﬁér%géﬁlsﬁﬁ%&né%/glso

subgroup I'l'l, aa residues 1-87) conbined Wt h
CPIEZINRAFELIC NGRS E0eSpAYdOIHNg derenimation of rienseriptienenk for stabilizing

iy R b
3 QEMS|@G ¢egines pbaplaaydicwasiraliydsnor eDRAb. Thdseaegionss

SRR RPN YO RGL 0, A 0P SRR e,

uctoapiated poftlosmfttlhemm efE&E®lirgRthe GDRbody rtecsield drawstriiptlon
RS R B PP Bl 5 PP GUAR 6. oo

eYLWOoa/meo2a.er | appi ng nucl eoti des encodi ng partial V H

SE B oA A B F DR ALON PFITQS T GRS hoer eot i de
Saistlé apst ce[uela’rldlorﬁb?@eoaamreésn {He@NAfin We vaatbry hetiieaR

% )P?rfor sing a biot ated forward priner
PESADENRi YRFSH IS F'PF%EY% Acevitabla prekang ¢ fhis purpose

incR@e ot Blamttb2iive ¥Ry maatgm:se%\a@arm@n&e@la%lé,o the

end of | eader se uence (Genelll) and reverse primer
EP%W%%'%WS/ dedlip Frgteaphaciasgy W”’@d%‘éﬁle@vlﬁm der
standard PCR conditions. The PCR product was purified
by agarose gel el ectrophoresis, or by comercial PCR
purification kit to renove a#&i ncorporated biotinyl ated
primers and non-specific PCR [0172]

5' - Phosphoryl ati on of PCR product was perfornmed using
2ng PCR product, 1mL of T4 polynucleotide kinase (10
units/mL), 2m _ of 10x PNK buffer, 1m|_ of 1OmVATP
in a total volume of 20nL adjusted by ddhkO. After
|ncubat|ng at 370C for 45 n1nutes and heat

I T o, AN~ I L . T



[0173] The 100m L of streptavidi n-coated magnetic
beads were washed twice with 200m _ 2x B&W buffer and

wo ewaspsnded in 200/ /L 2x B&W buffer. The PCT/US2004/024360
phosphoryl ated PCR product was m xed wi th beads, and
|ncubated at roomtenperature (RT) for 16 mn wth

Rufder S Blenah Shanlhs 23537 RaliRiT FEPLOGRGRS 8

Sﬂeptdmwjesn@hauoeefeersﬂ)ﬁ%@mmumg siostind). cah294(ATEd 31{446),

i e Shalnd slET RS Ectuthy Raalsdr e %ﬁgsa%% 538, al col

Warel oyiagiat SVJBQB} hie {unable0Tadge exEntHied iRriflust@sive rather than

centrifuged to renove any trace beads. [0175] The

igdHa was precipitated fromthe supernatant by adding
[0117] Iﬁ-ﬁddhtléﬂl W%ﬁﬁrybﬂé@sﬁgﬂk‘éd/otlo]{hib%bé@s\wﬁﬁ a@ﬁnla?rﬁérh@@@nél DNxeast

and 2.5 volunes, of Et OH The precipitated

aﬁ@agu'ﬁ%claﬁ@ﬁ&ﬂ SHPasSIPOJRORISART %r&moewgacwng y@ﬁﬁfsl i zi ng
JaREhatoMybe S BEredisferak Yhd ghokTlcotifibnly @@é@@mongh@w&%wéryonc
was quantitated by spotting on an ethidi umbrom de
h(’éﬂB&"PQi@%’F'é@é Hpgeernaty okethadgenesa, shecipp, and strains
a?@@&HHoﬂQ/ SR8 eBrRTRER %e@n@ Riued anSc){Hoé‘Qéjch\ét‘?mﬁe@ pombe;
Phage- Expressi on Vector [0176] wer e oned
Klwtv@r%nmﬁ@g@aéstlgaeEqulev@@,tMeurgs;pqﬁg grasgiizand Bamentous fungi
S t

S} OIS ol P BAR BHAGER 1 SRR, s
ammm arthgenigphage- expr essi on vect or TN003).

[0118] é&&%%'lg:l]hﬁ-ggg%l[f%hg]\ge&%e o{*g&@sﬂé‘é& %ngb&gles are derived from
polilosssoleleTy W@Irm]‘n& In@heelpalr amyeighét @h@ryutl(:@e@ chigre sy workable,

h d ded
el et PRROSY & iRtarenge Gikirer EXitp os B PP alh cate
lmmlhtla@llam dritl :rmsé&t ostis & Lrhoe &t el HielTcalauldg\B6 f41-85 MEIsa);

f t t by . PCR hql di pg t
et D GeBo Enalerio. Solpiet abRYFY A zkiReh P 424C (Rgpam
pUBIgNiME1486) 551@&1@%&51 1N:i’(9M¥315T692~‘5>€Wﬂ%)\/\ﬁtlme€cﬂjs| | ed

on i ce. 78 To the anpeal ed product the follown
beeWp Sl @ Ang SAstABE SATTesRehding pRimiasve Mserthast cels

fr%n#_’hést? 4uENAs |Sp6§§|§te(a1frl9@]Fér/dm(éateﬂpll!% ), AMdENGmosquito),

yner ase 1 unit y | ncubatl ng on | ce
ﬁ@ﬁowllmmﬁlaa@@awd&uw qnoBB%b%momﬁ@vwo@m&e%%d A
[ 1
BIRD  SPEaR e Y RLRS ar infuy 3IBls, o oy by fant of
Autqraphd califofniga I#PW andritle Beab siramcafiBoantese rmbrl by Cangsuch

A0 Py 5 AR ERAT, B el e

peaulariyrigr rarejectiosra Spodepiedh iuyglgendwqegs d\nomnvaerlaet cells
t [ S f

858 B Befin AR SRUBER Ml AR 218 Burgpo g e

beultiliped aé bostsi br ary Scr eeni ng A Pl ati ng Phage Li brary

0 d
o119]  VedeBedre e B Blanaadlich et Sy AufRe MRS cuye) has
Hecbrie rpbidge sms’rmueeduNuréhAé’éb&m Pre¢s: K&%eﬁdd Ratterd0re eds.

B8t o o PR SRR g BBl ayn

ehsyhiakrin $|né*W@%t%ﬁrﬁﬁy%&ls%hﬁ@%aﬁste%@& cells/-
EI ut| onéOl u]D 100 //L of phage el ution buffe 7
a

gHiat, Brocq Mail AgsraSch HEM Rd@l! P m%%o hdsige
to each well of a sterile U-bottom96 well plate. A
si ngl e phage plaque fromthe overnight library plate
was transferred with a filtexwed pipette tip to a well.
The phage elution plate was i ncubated at 370C for 1
hour. The plate may be stored at 40C foll ow ng
i ncubation.C. Culture for Deep Well Plates [0182] XL1B
cells from50m culture were added to 2xYT nedia at a
1: 100 dilution. The cells were grown at 370C in a
shaker until the A6oowas between 0.9 to 1.2.



[0120]

[0121]

[0122]

C. Infection wth Phage in Deep Wll Plates [0183]
When the cells reached the appropriate OD, 1M I PTG

W@ 2008003Y4 was added to the XL1B culture. The fPeEIUS2004/024360

concentration of IPTG was 0.5nmM 750m _ of cell
culture was transferred to each well of a 96 well

SSRERHB! by PG ROl 80 (ks SRR Ry e

legachSWagn@m Qe ccells; mbesesinakenary Asopand &g gafisubat ed

REPEEISG BbahPeeafnge AB8 oo eRRE PP cr BB o |

ppbdaictisn wad eult@etinin ﬁd@%tl&lﬁal&uﬂ'ﬁﬁlt frislidl @bdified &b @pb&@rlate for

. usi th Kk JA-5. 3 t t
R P e St o TR Rt BCAPHRS TrpSias ageodigg the
desinatseqiteness.of 15mL Li quid Cul tures of XL- 1 cells

0185 -1 wer e wn at 370C in the sha
TSR b 5 Ue3, 4 e e A PREPosg VR PRLO s TBR Ty ey e
cUidirel lnﬁﬁQ/@rletyQ)anéd?a JC&nmb%Téﬁyané!ﬂéi ﬁ%dﬁ’é s@eh ad1@bm's F10

concentration of 5mM and 15nL of the cul ture was

(Piogre Mindmak %SS&”QMG‘%'HN M Sigeap). orPidhE BAQ (Yamal ange

D?J"t%c@@"’s%é&ﬁé’d EEBI%’SQ@E&IlﬁmWI\ﬁEN/In§@\’Ha5}ta?éjSL‘Matbﬁb f%@ cmdﬂng
fromthe %‘eftlter st ocK

age
hgﬁmeﬂlﬁ) Inzsiditione apyekiefraedia dﬁwrbeétm tiaocet & éﬂetﬂél Ergymol.
5@6&@(@7@ émsg 2] thtA 3.8 em%ebas mgiggfwg

. Isolation of Sol'uble Fa ow1Pen
4e7eﬂ7| A 74a4; 1P, 699; & 2125{69(:5:%12;1(’6@9@ @94&728)01aymﬁ
1688 a8 QuiRYhESa f&?&gg%@t di N JFReLERRNE Olp pe' | et
was resuspend In 6 res spensi on
st[rpplsmepmd&ﬁn@mssanymuﬂghdrmmnes)mdmn dtied Grovite lﬁ@a'torse&uch as

ARy et P Pl e PP pore

Xaits sBiDEQ cafeiorh cma@lﬁ)emmudir&*aptajspﬁ@ﬁs) 'E:lmé‘e@(p&dima:t HEPES),

t th luble F d, and stored
oGERREIEY gl 07 PSR o P B PSP e There
@Eﬂ'&AMWING’WrU@)?M’GU@B@W@@{c@ﬂh@@ g iRBgamid bd)tﬂgélﬁ‘rﬁjs

fr wor k a the potentjal k ositions descri
Ul pR A iBR opCPRiraioRan iccamelgerange). gad glisoge e an

eghivernt é‘@erg!;) sbbﬁ;ehmyatr@he@éssbrpéwwenb@ﬁgﬁ%@ eniu Be

posi ti on wasdet erm ned to affect bindi:ng
nehided, atippRERRsiate epngentraiisihakwalld be kmswnéo HWQ,SGrﬁlfﬁlﬁd in the

ahuma@ cliFbEdfdiiBné Neich WaREmBSfatrk eH, VAR SHB R Uie dnddad
[0188] The framework residues that differed between

W@V@UFBSJMW%&%W cglhgeleefed ferRxpressinm ane wilkpeapparent to

th A8 MY %é,q %,gérged as descri bed above and then
assesse or elr potential affect on target binding,

%HB&RYBWFMH . Potential framework residues

L R A T PR iR 68, Y8y AL g |

iritracvm,llatay] dn fhe @erupdasrﬂx@ Spé€x, o%lwecﬂy\,éec(é(adb&tto mmrlnedlum If the

DR e TPl Tntae el s 1 fPapra Guriete 036

eliherdiasg celis dhpsédHragrgents, hay bbeemonds forleddbr?s,)by

ce 8RS8 CliefistolooRe <13k neTRslndol2n bR (1002

destring)a proeedord fesarsy)lasmg eafibeRéLwhieH «¢¢ s6@stednathd paiplasmic
s target nol ecule. Cones that

blnd the_a %@ E%

Saa?ﬁeoefg (Ll Bre aglpghHIPMeRdR theerepancan’ segiuge agetate
were selected for the next round of screening. [0190]
In the second round of screening, individual phage
were grown in a 15 nl bacterdal culture and '
periplasm c preparations were used for SPE and ELI SA
titration assays. The clones that retained higher
binding in this assay were further characterized. Once
all the selected primary clones were processed, the
top 10- 15% cl ones were sequenced and the cl ones
arranged according to sequence. Representatlves from

o,



[0123]

[0124]

conbi ned and the effects of various conbi nati ons were
eval uated. [0191] The constructed |ibrary was

waemserised to an ELI SA screen for inproved bi nPCTyS1004/024360

t he reconbi nant human |1 gE, SE44. C ones wi th binding
afflnlty greater than nurine TES-C21 Fab were isol ated

12, d 136 .
RSP o e s R BR ies
Cell dalerig cande rethoves byamdtrif@tx@ne\/\ﬁth@thel antibb@yivaridniis

t hat t ff I to
sBitttenCinid e b0t S0BberhRRYS fmuih clmisdeBh BT ne
gé’ﬁﬁalﬁz Ilrétm:bnbem:htmj; usiag Rusormmégkally adiitdlé petdinabnddiration

|toevvas not ..chang duri I he .
A g, AR e S MRS At R Gannio mspicase
.rﬂmtﬁcsabh PaeLPMSIFg@}SM}@eEEJUbB% ébe thé fd)r‘é big E%tédsktslmhibit
ant i bodj es wll cr oss

that the h
PRI 8, PTEBIFEES HIE BB OPG [ arsuSolion araieh lereentitous

comamiriagited i nto divalent 1gG[0192] Humani zed cl one
%36 retained 5 nurine heavy chain framework residues

TreagogdyLpmRastion praparRdiseR the Aelisorrybe mirifiedsinaber
ekahms, |h5/6|*btxyl‘é Q!lt@ Jh?&ﬁEﬁ&@Féb e%;é%ﬁ&ﬁlo;gﬁrrlegé’ o él%’ér‘%j
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R S S8 LA b B TSRl S pasres

hwma@ig@aslg%ort I@@%MgshémsmmUmaB&’@au% WG| (Meth. 62: 1-

Ent 3Phi ng&ilq{l gﬁglre{%ﬁméﬁ%%%gﬁh ”§0€Li§FZ§lJOg¥e§qgg%1%anpr human IgG3

(Pessighlads MMBQrlep: 1 5ern HRB(18861)k The matdnto \pﬂileip)heWﬁmty ligand

f 1l h
s Pt P ol Gt B6 Wl ihes faisodh 6 Biatle Mochanicaly

s’déﬁlahﬁmides@ucbIa@tdonyblwceﬁb@@%sair p@l)@é‘t@*@@\ém/myl @éﬂiéh@@llow

aai? Ai/PBS asFld 0. 05% TWEEN(r)was t hen ad

oot ToN 2o B SRR BRIPERes LIDeh BTAP<cah b SRtved with
a aﬁwrwm@tw@qtmapeanéﬁﬁ ceﬁg-ﬁseg’gwyﬁbﬂnaﬁ FRIE ANEOH

P 1: 2000 dilution in A/ PBS and 0. 05% TWEEN
A % Masin fbidel Baker. ﬁh‘é"&ﬁbaf%é\l #.h isLsefé dorpuiidigetion:. Qtleeym
técﬁﬁﬁ@é@tfé'rr &oté:’ H Bhﬁfﬁza‘%‘ﬁ qu¥Rad ﬁ'gct@ha%ﬁ ga RRSn- ex chanlgop

50ul substrate (sigma) was added to deve

C%{%”tﬁgﬁr@l @W@dab@n atRyierse Boras MBLE, chroviakasaphy on silica,
C@@?@ aﬁhﬁ'@h%géhiﬁ S I-?{'?O@Et”“ ch?)ﬁ'l%gégéﬂ%gﬁ% ea?u r%\(llfgr
catpngxaohange kﬁ@mat(@mma polyasdarie acd epluimgh)t ck&bméfﬁbcusmg

S ot Py DB e PR el 34Tl Gpencing on

thezothopp vesantihdepkat\eseder e washed 4x with PBS/ 0. 1%

FOERD ey b PRl ateh ] the PER G ap iR LR R iboay
vahah’uof rmjerfésf axhdjccslﬁammanjzs may GeSYbBSAIRBSoR M h@ﬁ%hobm

es were in hours at raqo
R e R8T uRa Spiclites Bue alh e e peai 2514 5
prieBeb| gnsbridiet e ldw a1 68 chBabere @@B b &b o085\ salt).
bi oti n-sheep anti hunman Fd in 0. 5% BSA/ PBS and 0. 05%
TWEEN (r) 20 was added. The plates were incubated
again for 2 hours at roomtenperature.[0197] Foll ow ng
a wash 4x with PBST, 50uL/well Neutra-avidin-AP 1:
2000(0.9 ug/m) in 0.5% BSABPBS and 0.05% TWEEN (r) 20
was added and the plates were incubated 1 hour at room
tenperature. [0198] The plates were washed 4x with
PBST. And devel oped by addi ng 50uL/wel |l pNPP
substrate. Devel opnment was stopped by addi ng 50uL/ wel |
3M NaOH. The absorbance of each well was read at 405nm
or 410nm Exan'pl e7 Pr ot ocoI for Affl ni ty Pur| fication

o o o — ~ AN 7



[0125]

[0126]

[0127]

[0199] Two 500 nL cultures (2xYT) containing 10 ng/ nL

tetracycline were innoculated with 5 nL overni ght
W@ t@sk73804 B and grown at 37C to A600 = 0.9 to RCRUSI0PT@4360

was added to a concentration of 0.5mM The cell

culture was then infected wth 200 m _ phage per

I IAMC hour at 37 C with shaking.

Pﬁéélgémﬁr%ﬁﬁﬁﬁé‘cﬁgméﬂby& s were grown at 250C
Tloarepe L gh formiutationh ak thegrol e phddy of af i@ ma@ebé prapared for

B hgBhydaelom il o”relidih-RluBhs by b i fypeptie
hpehg dtes desreel dexges peputiy with optibodldbhartnak2utiddlyrdeceptabls”
calpre e bis pr laby BB B Bh S RaT LAY gre
tebmedNaki pier)s" B Fontvkiaple, Butferthgoadsnld, stBiidnigagbaeg| e

0.68 g im.dazol.e (MN68.08) adjust pH to 8.0 using
R I R S s R e
mistighedis seuipledt 53 RéRAREo' RhAIn&eufied IScrirce s Rthe,

3asel , Swi tzer& and? %}gﬁ?zgﬂﬂﬂﬁ Resuspended cells were .
ediigRst ePFUdER 1§80 sengh adiiives Musihe nanoms e pgipients at
thbQibdagb8 AndWolbehtystRAY Bpyednverting the tube several

times until the m xture noves together as a bl ob (due

Bpibetimkagsrds Siplp todnpistajipthe Ribi baransowhickarpmipaies by
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plg)rhf?olégfébt EMitRIns19 ?r@ﬁéﬁerébly(' Bfée%gﬁt QD-tg’%ﬁcHﬁ‘mtgégc@n @RGing

ently rocked at 4?) or 30 mnu
frpml alaus @ Y toemout PO gAd i Suitable huftmboeagnisder 8ee withthes
kel et 000 i S Lo bR o B RIS et o
ag ditfade oaifersi(e T, ragaeseslaing Citratgedisoliametitrate, miglye veilsic acid-
. i f he. | e Fahs. ac [ .
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col |l ected, for_ SDS- PA anal ysi s. .The col um e
i PSSP PGNP BT ek KB erc S Taffale Sirers
(éz.ggj, md@rmlc@hcic&.dbiiatsn dﬁi@lrdlig anggaeﬁﬂt%rtaami&aﬁtb-%ét@béiomdnkaie fnixture,
sh wt L
oA RO, PHERTRO% By GlCoa T DU Te8 5.y fumaric acid-
mehsbemuhite(rhiadve Nettl ROhara6 GuiveNa@l g., #h@iMacid-
i mdazole, adjust pHto 8.0 with I\%O—D and anal ijed by
mepgspAiE fumsraie iR HBIREC RElddiseg B duRErate HtX Ut um
moh@gbHIORSTUWRIrStead S dR duP¥rarbmiiofeE e@ﬁf gldtenbteasiifef(e.g.,
W th the greatest anmount of Fab was sel ected and _
QBPQWM'ﬁW'F“BSJ'&QO%tQ)'@!XtLEﬁaﬁ"HP@mB agig-sfsiium Rydispsidgrmixture,
2 I | E id-
ofieAl actEfioten SuRfolfiEdnRO RN, Bich, Sb@INu el Al Thkatt acid
sedgapexaiategaiktuig axafi¢ eeid(Baiumhyediolsidr anisiune. cxatioaeite,

PR s slah e el Wi & 8¢ lake Y6 hmdum fggae

mirxt@ye, Wasicabtte soding hydoaxide miktfrer lattidhecid-patas3dClactaie a

TRRRRE BB B B i B TR o R TR e

add} sddion sydiaxiteambdyre bettf) eAddifiorty BBAreamdy Be0héatibnedn

0, ,PBS, pH 7 2) .an n equal. vaol ume. of 100ng/ nL_. .
ofipstias pulidls. pEko AR D B TG ses RUdbat 265+ or
P?es'br:i?aa‘tlﬂ/reﬁ nedy B&aded hﬁﬁEﬁ@ Rhicrob(égggggh,\_/r@h\}\&zma%é%dged in

was three ti n . 0 an
BOLTE TBIRCL R Coavp 1 V) S Bble PRerebyeegal dormin the
i ncubated with agitation for 30 m nutes at 250C. Fifty
mL/well of 1 ng/nlL Streptavidin-HRP, diluted 1:2000
in assay buffer, was incubat®@d for 30 mnutes with
agitation and then the plate was washed as before.
Fifty mb/well of TMB substrate was added and col or was

devel oped. The reaction was stopped by addi ng an equal
volunme of 0.2 MH SO and the absorbance neasured at



450nm Exanple 9 Binding of Antibodies to |IgE-|oaded

FceRl [0204] Anti body binding to human I gE associ at ed
wowdaok/orises al pha- subunit of FceRl was det er m nePICDhYS2004/024360

prei ncubating with 10 ng/nL human IgE for 30 mn at

40C. Pl ates were washed three tines followed by a one

hour, . |nc bat | j
orhe T AR e e et BB GBE b Al mEhy Bl e,
pmyayl |pan:hberB|onmdegyldlfmd¥hyjbewwtanhetcemlre@hwiﬂh, kerziatsoninm
beled humaanatibd fII. Iy
AP e RDiereB: Tomise ‘auvee feterng el f ol perppens
sdz_:ﬁ dshRetyNbrugrabgichatbber-xatgehel, ddbofdinoiecyclohexanol, and 3-
Char iIiC'[eI‘I zation [0205] Each candi date was assayed for
PesitaRflng af fini tyand positive clones were sequenced.
[0128] IsORhidTRAY sYmetimet knbam Ialﬁg'stbemzérlsc rrwy Hmé@deddnsenlsureﬁalﬂommty
regions that increase bi i ni tywere
o IR ER oSS ohdaspiesPRE P&?Ig@naﬁf}gda?'ﬁd%Haihyé’“%sugar
alb(mBI@'ﬂrbfé'ﬁatQ{/ trlHy8ri oP Higher §ydr tlafcohOREBUEH as giyberat, @Bghritol,

['ink |ng1 receptor bound IgE [0206] A library of
a“@ﬁﬁq"amgo'mﬁ%rbli‘?l@éldéﬂanﬁf% ani no aci d sequences for the

[0129] SEBNI-OMSrefdrRs aMibad c%gg%fre@(ﬁ%(én'tmh%ﬁ%n&ﬁﬁg@inthﬁétFén from

&lcte in Table 1 f-%afl resents hngh affini

a uikiiddegess (han eAgitive Mbi qll&?ﬁlge@fth%tn%@m 'F|3<9ﬁ§t0‘|‘7ﬂ\%?¢ 0
r%verﬁ derlz rﬁ%iggggﬂerg"w %e(ﬁg cBﬁt%mérW!ﬁ' MyYiedlistbifzedd €n be
pr esent e I gure ﬁ ht chain’variants are

pEysisict sugar ﬁlcphgiar(emsﬂeramb@bws icAnaiap &sidzesush pgrargisine,

SSHRLORHS BHrIEE S IO YA, PR B, 2

plidnylét@mleesglotanandcnputhréwmm iede, ofganittSUdREEO=gUdiah8l¢P

s@%ﬁ%ﬁ gg ocgnkg??azgég%éa&c%§ggé rﬁgwoﬂfst)}ﬂgfr? Lxy f@gﬂblt?l myomlsnol

galattitol, ghatid ghd hfblke, m’rw,ldmgawchmlsjsmcrgm molalaﬂ;nrsolyethylene
variable re

PCR anplified.f
o et rav oSSBT o ST e eGeihg SRR A her
gRIdIniens] Bibcyeatial sodlnldxethlobh/eol@im ltlasgllyoeroofa-raoﬁibﬂof oglycerol
T RTINS PR

pRREMY sabK ab haanCalm ambasiAl B@\/iN@é@ruﬁOa[bUﬁlﬂﬁfg%(dtla@r
into the nouse nyeloma cell |ine

lr@ﬂ”é@‘?@'@%‘ﬂﬁi hmfoapylwé&hsfm%{ae§uqneﬁ*q pwﬁwﬂgyrﬁd'@ﬂ@e art.
g a&eHrided] Qithels x@lose] maRAYEW iruclkb3( didbost Gisaésharides
% . Anti’bodi es were purlfled fromthe single
ssazham ctese, mataee sﬂ!rﬁé?ﬁ@tmtﬁswaﬁ@awﬁﬁ%{q? 8- @E'ﬁﬁa@ J0se
PUSRAIABILE sufhes SOREET IR, N EBLA S M o 0
t@$8,890 (WelgXXper P@ZOQYVGQW pétiveddraiein.bodi es were
oo RIS BN At BB R R e o
a@éed achelpdiohupilize thé éharapriftiecgentas wekbaeﬁ@prﬂtectﬂh@therapeutic

A BT SR P i
td IEe&ﬁEée‘b) m[é?%b@}suffm éttdslsed\mltgoawausrr@sddmuﬂahmemf the

P1aB03 SUFErog BsiEyara aATReaHeobasad. 5 ehohs

pdpBxaECEY184] 084 dic. )Tnmo@mwlyolslx@@lmgdahwede soitbiten
prOV|S|ons of _the Buda é Treaty,L on &gqrnatlongl
TFRRSTE | DY EENGR0. BIENe-85k SR NaTraaln suechEs be
Pur pose of Patent Procedure and the Regul ations

t hereunder (Budapest Treaty). This assures mai nt enance
of a viable culture for 30 yaars fromthe date of
deposit. The organismw || be made avail abl e by ATCC
under the terns of the Budapest Treaty, which assures
permanent and unrestricted availability of the progeny

of the culture to the public upon issuance of the
pertinent U S. patent.



[0131]

[0132]

[0212] The assignee of the present application has

agreed that if the culture on deposit should die or be
wo o/ 0Tisodest royed when cul tivated under suit abCBUS2004/024360

conditions, it will be pronptly replaced on

notlflcatlon with a viable specinmen of the sane

Ur e FetbiablySabitl 0.07

oresgnbif rane¥ B a0l 4O rfyph RESSTRT KfnEpreTh el
mg/nwmﬁbamnOIng/ontraventl on of the rights granted under

h h
Ad:?g'logﬂ L \sgﬁéatngf)lgﬁ f%?l}fnﬁ%?svlﬁglggg @hlnl% %@%ﬂé qang starkr)Nerhdigting
ageRBqbil EBMAY eritioxidemss (bey.edstosbibecisufriatipeing. Yitareindo| and
copﬁonggtﬁ IT%% H?ql%ﬂoer’ rrtﬁ 6{ r%?g %%t o%?an’i E‘g)ré W&P&ﬁé’ﬁgw@he

In scope

cofifoubd es nde@mry éat, the baxtieulah mchtahos mm teaaied nf@iqedoly
are | ntended

' t
thosa, With ?%plgmn’gﬂ{y aé:dylf @1 ﬁgtn%a?(g r]%er gt%ﬁg%ta%ch Sfer. For
ex?ﬁﬂilé/ ﬁ'rﬁ‘é‘% b@ﬂ@smmbl’cmhfarmm pgwu@ arf mumusosuweeﬂsnmgehhe
eposit of materi erei.n does not .con

SesTaP s PR ek BEEPt U CABOTA B G REPl B Are'brrecive
foF PRI ARG lht%ndé@dﬁwa&tﬁ/etlﬁgr@ﬂmmmbhelsmrl:mmmtwaapmfd iany

aspect of the inventi on i ncl ud Q{%"f z th T e‘} terfacial
micrrsepsile PrRared fof exgmple. B AeRTERRtgNdeeNTigYS n"d YHQ

po?frﬂ@@za%n th?efa{rﬁbFéB hi@okitfetipreildlbse bt belatin- atld:ronamsmm and
represents. deed, various nDdlflcat Qns,

penbvisTe eyt FIGH:ARS i G SR 188l GRS g devery
sﬂﬁ{rﬁ% {for‘%)!alhmﬁg Q%%O%Eaélﬁﬂhﬂ RidrbSsees, Khic?d&nulﬁlohél&]ano

omt ol ng descri ption and within th

patidpeand nanesaapplesd et iNoNaFREMEIERAS. SUEH q\?&mﬂ% 85¢ disfilosed
h |
At i BB 5B cgpo el bk e oatn
Thefcemsiations tohtzt usedEfdsiim mwommnmlgtrat&f@fpv@trbq sietigghnigne
d h

gl BT ok etao S Tliator e 28AlearRlor 1e
i, BQSﬁatr&dFr@dmmWepavatlmmea b[erme@@‘ed opuitaple ﬁ)gamples

%Lﬁ%&qme %?stgé)ggég aﬁss fp%lL{d%gsgee td’%@ ggfgané’tﬁﬁéé‘of solid

h?&ﬁ'plﬁcbtﬁ@ﬂo!%lmersecﬁtbmtamn@hhetmnbod)egarcamt ofhibiu metricagRara it the
one conpri sed

o &N ebes PABEs R vRITE e preReRaEy FeUPEr g sudtaned-
rdIERSRAIBES @i@mﬂémﬂy@é’cer@nhwdg@s efabr enampMépblg(mherXyethyl-

tod bi ndi.ng. t -
) Cres ey el oppd. Bevircact o engat e
cbg@rﬁérs"kﬁlﬂ gl@t%n*?@taﬁlcﬁélﬁi SepLi-grsambe2Aoh- d@gramplet dthylene-
ope nore specifical 73 overl a g p%@% §ﬁ
Vi eotbaint GAcE RO G R B A C MBS BN 8 e
Léﬂ#{ RON D@ﬁ( pgﬁgbfegﬁrcrdgﬁhﬁfés' dphpisded of Eﬁ:tle@fcld-@y@)ha acid

e consi sted of 12 am no
copslyteeanhievprade Betatthend eol-Berd- Bberth?t’rl‘%a%d Vhie

p&)/ﬁ’iﬁl}lg Lf,?cgh:%é 8M§|eP§E\$lh eace‘%?é)g d %ﬂ@%@@e@y&ﬁl&%md enable

| uot eny oxycar bo am no
raleaslsofonoleelhllea farswvardABdaye. ceTied roeroedif é@ewﬁ erqi@ﬁ%@ﬂ
thanol n
SFlars B BYACHE PudReted B S fny (RS ol 1ok tong
tmi lﬂﬂidyoﬂa& BenatutckonagBegBBAs areEBB)f emrsumbemasture at37° C
ant E MAbs, dilute I
Frelistfadoar PR ARt AN E oMoy iR i Bupoqericiy.
3X for 15 mn in TBS-TWEEN (r), using SuperSignal HRP
substrate (Pierce), IgE reactivity was neasured by
chemi | um nescence exposure o#4 Bi oMax M5 fil m (Kodak)
for the desired tinme. [0216] The results fromthe
experinment indicate that the HA Anti-IgE MAbs bind to
two regions in the C 3 portion of IgE, which are
represented by the follow ng two peptide sequences:
NPRGVSAYLSRP (epitope "A") and HPHLPRALMRST ( Epitope
"B"). (See Figure 12.) Binding to epitope A was



[0133]

[0134]

[0135]

[0136]

[0137]

critically involved in HA Anti-IgE MAb's binding to
t hese peptides. Am no aci dsthat were determ ned to be
wo asntEm for HA Anti-1 gE MAb bi ndi ng were reptHUSZ04/024360
using an in vitro nutagenesis strategy in the e chain
of IgE Anot her peptide covering the Ce2 and Ce3
REBGHD BBatagicd 8eMdesiQaf fof 8¢ m@§t arel (H‘thtemné
st ud qgisge Fi gures 13 and f4 I Zéeg) % chanism
N QINBR &@@H@réffhglagatﬁeaﬁom g@caﬁmlﬁm la@ia@ovqudgég has
In@ﬁﬁlé&%‘ﬁ S- -%dﬁ@f@l%\%tl&h fﬂr@uéf??\?& HEUIﬁQg g&rc‘f’@ﬁ%é‘ Ss?graﬁé%tlon

the entire region o

”@MP&E&%'GN@EWW%M% wlfﬁgdwhteyslctu@e lgpphitixing fromeaaidic The
t

oD DT ROR ARG e M BRI,

devemping eraciy RAlYIVEX Melememmsitiosbad, CA). [0219]

TME@?E@%'tﬁerPBeb@@?pgﬁ@ p%h&%gp%g fr%éh%\%\‘e&\ér” %ﬁf rﬂ%m be

effgctive) iy bs dregtrnert et parphldaremssrdedolgm&tdmwllhjeaend on the

AR R BBl P B O A et e By Rttt clica
techmigtes dYherPCRsaim, itfis edsirabis ondetaenige CaPbSS-RIsponse curve

usi.ng, di deox nucl tide method from both
e R SRR o TR e T R i gl then i
usafitl @ntrsalwesds| eypuemmbrw@tmngmhwémyt e lysate based
ro tran cr| tion and translation coupl ed system

'”I(ﬁg?r\éfﬁérgeg e'ﬂ}% ﬁ\wﬁth{eﬁé%@?mt% st @@rqﬂe@ﬁ?ﬂomy@eptlde

antibodybl‘ﬂagmémtstﬁéremfl@éﬁrﬂﬂ%‘tér@é'ﬂ)‘g‘ﬂs@bb@t@né&k@ﬂn}’é@:tlé%%
0 ul reaction m%% were subjected to 12 ©
d"EhENSE E&’H%ﬁ@PP 58 taiabpYCRY HaPET Winerammh bade weight, or

SR rarsaH| rfﬁﬁn%b@t |
mTtb?ps buf f Zr ed sali ne”?%%%gogngmﬂig%@gﬁgrgdj 'boti? engehé
TRG dosinhechsdpigeioy Samut@ws aaimmrstrg@mmas VaSpf@cqum:e a
bﬁ‘m%' @ﬁﬁﬁ&l} 0 n
m I gG Fgég}:)ﬁ at"i%{)'?g orserad gaec?%r)% @‘gg@ﬂﬁ]@g L{g&} of
diseass, swﬁmfrctmasavandébe wtuiectthesenmunouodaettmempmment
%Wr Si gnhal Western blotting
Uggtgggﬁk gn Aﬁ?ﬁ@?ﬁ:e@‘ V5 anti bodi es were used
Thesardibedy Valiards of titer ioventlatmaebe ated at laéinit§ pugfication agents.

f, th tid Th
I PRAHSE a8 liBRoics e QRS T € SSuRBRa S
SEPHADRX "hegsin de flievgrapeexsirespethoadt wallinmsivnas el ahemed .

B BNV O R
bebputrifietiharyd ihiecbafter the Bt it heisReiWiHe é&%l@@dwérﬂ(@hat a/vm

nut at i ons B', indicating that IS secon
roPbE UL S Pt seion o aee rgeiie be purited,
wHib istbourglte ths3inebbied ﬁﬂiﬂ!i?o'd?%h% anaTyr QH@ 98;5‘;5?}1 M \f&shed

b‘{f%{ﬁg an ImTuno eni ¢ Peptide ofng;)
wi L@ﬁ?ﬁ?cﬁé’ \t%tSb@B@tg'Wﬁq 8, @ﬁbWéls"glaaaﬁﬁme tagget
froMe free m@gdy Qafishonstrate the active production of

anti bodi es’to a human i nmunogeni ¢ peptide of Epitope

Ths, varigg! snfbreiespepy pisede wsetd It dimpnpstianrpsas.i enm:fmwmcctmg
exPRIZsIgA&F %ftar‘q%@ of GRE{ A1 e@ﬂ@%ﬁﬁl £488§, 4L} Q 5’@?”83“0

were chem cal |y synthesi e sequehce o
appaieations kKheiaalibydy varéant Brically gilkbe ldbeledviith Ard@t@eaiblér Ihtoiety.

Nt ol BarRt e i AR e £ BB antith o ShdoRif i co

were injected subcutaneously with 20 ng of the

i mmunogeni ¢ peptide in conplete Freund' s adjuvant
(Difco Laboratories, Detroi¥®, M) in 200 mL of PBS pH
7.4. At two-week intervals the mce were tw ce

i njected subcutaneously with 20 ng of the peptide

i mmunogen in inconplete Freund' s adjuvant. Then, two
weeks later and three days prior to sacrifice, the
mce were again injected intraperitoneal” with 20 ny
of the same. |rmunogen i n PBS. Ser um was coI I ect ed and

. o - Y . ge— =



transgenic mce. [0223] Those skilled in the art wl|
recogni ze, or be able to ascertain using no nore than

WO oussiomsoexper i ment ati on, many equi val ents to PEEUS2004/024360
speci fic enbodi nents of the invention described
herein. Such equivalents are intended to be

fluSr%%@é'ﬁb’éSa?r@ ‘éle?é’ntfeﬁ%b%% e &%rﬁ#l@hﬂ%s?’éﬁ} gé?ét?%te beches

i sol at ed peptl e consi st ng essenti e am no
elegiipaicalbogieiied by Axhemicsal magtignandanasiienermit fight waieh Xarabe

m sgre)ée(@lsu(wﬁ'éQ:Hermmo ter, for g%ﬂ@ Wd&@ﬁgs 8%%&/@ m 1,

erein e am no acl séquence |
flugrgbcesy acpgriommxamples 96 enAmyatie abeBHqiLde NGife7&es (8.9.,An

ﬂrégig/ﬁ%afe?éjsepaqﬁtﬁa% r%?@ﬁffér%\%é’]% ww‘%*ﬁ%ﬁé%ﬂf %H,QZB-

sequence: Leu
diWSE;@htl‘Blmw?mes malaTméem&ipOQelreaS@f urd%enp@roxxdaaee suoh as

nolehfedl] PrRbpte BN A s Bpsbidlend, ofle ol tioniary

gludbaml/se MpsozAng, Seech@hide 0:58QseH(EANQ, glilGpse okidase LeladPose

oxQee 18 g TR EonfisBre R hiinmnerth PiReo BTt Pagps (suer

as@lighse dndxarghiae m’aae@dla@to}pby@mdawlnﬂaﬂdpwcﬁmmt abdi the like.
di | uen st abi | ¥zer or exci pc% ent

oA for GRS S Ees K TTier IS s desTgedin O Sulivan ot

al.] MTBLHOAE €6V the ©REFarion of EnZHa ecmﬁmyt@&ﬂugéteg k¥ (0ebin
wherein the i nmunogeni ¢ carrier i s sel ected fromthe

Engyme pmeBinenstavnty Methedain Bazym Gdadusanagksi&H. qa Vunakis),
Acguémrchﬁééea Ne,@wa)m 78. 14/9‘[‘1665(0I|9%t1"/‘d anti body t hat

speci fi cal gﬂ inds to the peptide of any one of clains
[0138] Sometigres, thy lafe|ds @ﬁtr?fﬁ'dd?@ﬂb@atﬁ%wﬁh the @rﬂﬂb@lﬁ’érvaéléﬁb Thgiskiged

art%ahqtﬁ%' s)l/qll%@ arteA® vﬂlnhé Badye &f v&rluﬁllogbgmrb(;\ﬂf@ R 'écl{‘n'%@mﬁ th|s

antib I meric anti a sin
Foaﬁxarbbléythe@wtléo%tarranhgamm codjugated(vaith piotin raag reeytof tr@

thr@e %Wgﬁ@%dr@g%\f lab%fsnrggnt%ng&n&gﬁvéec%n% #&ﬁ’\gr_yaée Qv dth’;ér\]ndm,

or an:ee/pt&ab Beotloammdsaelecmzelym a\HthalanﬁEJpa’thlerigbei can be

ool IR RPN BES 188 FRaE Aisc ety
ac@nvamdggz%anﬂgyﬂmnme ddbeBSAN the NOtiBAdovarBQ the alNﬁbﬂd%/

vt pingoaihi PHES A Sulfiblon RRoaibles) bae B otats dikrany
ty;ielée)f {la:xen@medncamﬂl dpodé eﬁclzdmdgltaatb@ g\nﬂh\%m’fﬁ%amién fahglgcscigby

| 0 al. antl | | T1
VaB@ %%\% ﬁﬂgwﬁaﬁﬂ %{%{f&’r’ﬁy yh %%'Qgﬁé%f%/ W%Q?WPegWﬁr'?%?'%th the
anabbcgmefﬂ@na@rdbégmwe of SEQ ID NGO 72 or SEQ ID

. 13. A olfytcl onal anti bod\é produced by

a met hod
[0139] In groteenapmpadimenkof the fygpiN. themn gqagjf\(ag‘qﬁ]@ngﬁ@ not be labeled

anBhy Sﬁe%ﬁﬁée ﬁ%?é&?@gbl b@fdefécﬁédnﬂ:%%g 3Ndpéled ‘éhﬁ@@dlfwhlch binds to
carrier. 15. maki ng~a nonocl onal "anti body,

the ﬁ@'h@é’VWéﬂa@onprl SI ng a) i mmuni zing an animal with a

0140 Thggel(%lgﬁ@gé gﬁm%g%ééegﬁ Nggr}tgo'?ﬁﬁggé% %%DI%% ah &% dmmaésay
megbediisuch as compeliivei hinding assayiso diyeeteanddndiegct sandwich assays,
and immunoprecipitation assays. Zola, Monocional Antibodies: A Manual of

Techniques, pp. 147-158 (CRC Press, Inc. 1987).
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[0141]

[0142]

[0143]

[0144]

[0145]

b) isolating anti body producing cells fromthe ani mal,
c) fusing the antibody producing cells wth
WO pops/0tb4 zed cells to form nonocl onal PCT/US2004/024360
anti body- producing hybridoma cells, d) culturing the
hybri doma cells, and e) isolating fromthe culture a

CAFM PSRRI 4 B v s

wnmqeee&teampleggqnmmngmlfma binitegEemogn ibogg vagant. The
an@'ﬁ?& 20 t\r?‘t'ﬂ‘e'tQ&%% @%‘ﬁﬁ%’rs@% ﬁoﬁ@ﬁb@ﬂ 18 fheChrpblMtIST

on conprisin nonocl onal anti body
stayfdacd matrbdsﬁnnaaajbcwnsido itz laetutm«es dp fagifitaterdiegRINNSHE

argc&r@ gﬁ t%c?e\a{dﬁg% b8k 8 oaRk! tﬂ%d&‘lt\béd@é @QH&%ﬂy B

expression 1 The anti body
msﬁiutﬂlhmdme&)rewh aftei the tchienptitiom odya i @L\ﬂir timﬁ@@dﬂj’? and test

S L A GTREAL Bl AV R BRI it 2 o

stdndPd ard teshsampleodhici re'mdmajnbguad\ i rmunol ogi cal

to. | gF i

StrangbsrygaveiBe BeBEBR: naBIkIo AL of e o
dlfigr;zsgt mnﬁgg@m%%bf epié@gT ot the mrdtmma tabe dsmms:b lm a
ol L IO P50 STATER SR G e Fen
lsl%ﬁiomnasd B b@boiid %ué&f@%%ﬁéﬂéﬁ@@em é?(ﬁbbtﬂ&?%c@ﬂ@%e

o e e e b AR S8 g, . Pat. No
§?NE€>’Eh% REGARBIhNG NGEif bé BHeNG vt bidetsutablb eﬂicﬁbty/

tate that the Sequence i sting contains. 77 am no i d
(dﬁéqtﬁ@rﬁ@é@ha’ﬁﬁéié’i iohgnavibe meagweg ysingeh ghti- "FmaDP%'Qb%\HH
ar‘r?]tLb\%'ng}Ee{tE;I'ag%lgﬁg\g@rbcﬁetéb%%lé}%o%@ﬁéndlﬁédt BAROAYE @s8ay). For

W I . s not go beyond the disclosure as
exampeneid typd of sahdwigiphssearis eniLdDAeeaaY it Maich ¢ase the

i nf tion . r on the conputer readable disks is
d?’fﬁgﬁ‘?rﬁ‘g?'gp lggﬁ% \I\W?t en Sequence Listing attached
Fheirenindnistiéspesty, thd funSuisample hayhe fsesh @grgaen grguay be

%,bﬁgﬁ?d @aqﬁr%@gzﬁﬁjﬁ@)@g y&r%?éﬂ#%ﬁg 3 radld [r\'%m< example.

Theentihddiecaty alsodfe Udeiddoein Wigtiaghdsticrassgys. @@aﬂmﬁ@

ailagsy oORT SIAREl SR 2 TadON A SSt BT @ By g0 e
SR RNG! Buy.8BS1,08up33 B, SUk032 B 02411238 87 se 2iA thePRIMerXzgebe

Miri ne
localized using immunoscintiography. For example, a high affinity anti-lgkE

antibody of the present invention may be used to detect the amount of IgE present
in, €.g., the lungs of an asthmatic patient.

The antibody of the present invention can be provided in a kit, i.e., packaged
combination of reagents in predetermined amounts with instructions for
performing the diagnostic assay. Where the antibody variant is labeled with an
enzyme, the kit may include substrates and cofactors required by the enzyme
(e.g., a substrate precursor which provides the detectable chromaophore or
fluorophore). In addition, other additives may be included such as stabilizers,

buffers (e.g., a block buffer or lysis buffer) and the like. The relative amounts of
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<220> <221> m sc_ feature <223> TES-C21 LI GHT CHAIN

<400> 1 Asp lie Leu Leu Thr G n Ser Pro Ala lie Leu
wa@essvasoser Pro Ay 1 5 10 15 A u Arg Val SepCPOB208€024360

Cys Arg Ala Ser G n Ser | i e Ay Thr Asn 20 25 30

lie H s Trp Tyr Gn Gn Arg Thr Asp Ay Ser Pro Arg

euLeuI|e354O 45 Lys Tyr Ala Ser Ju Se Ser
VRYQYS|TeRID BAYRG vaed ey & Progdp Bocansbspeions & §oltion
the@eﬁgé’ﬂﬂs \AﬁEthstB&arﬁﬁﬂy bSiiAs thd s&hsfity Sﬁfhe\@és%. u Ser

%g?f 75 80 d uAs%ePIleAlaAs Tyr % n Gn
rticglarivathe regperisgnay be igvidss a@@rgsowﬁﬁrspﬁéu yyephilizeds

cludifg ekdlSiehBUikh 8nldistok¥isn ¥0orb0re 22b8ger: sohiddn 8Ving the
<21§93. PRT <213> Human <220> <221> m sc_ feature Page

PPropUgeonCegiratign human |i ght chai n consensus sequence

NVIVerlp$aSq=cﬂ4@®fE ANﬁBoblye VaI Met Thr G n Ser Pro Al a
Leu Ser Val Ser 1510 15 Gu Arg a Thr

Itis Ceeﬁ?”soéate@%a’f/f\?@ am'@dye%rof@%p@é?nWYe@@n gy b%%sezb’fOZB%a’t
a masPhdieH GNeaerﬂ_lﬁ&hﬂ%ntr tHa éht@od#‘_:s’-é/cﬁmﬁfs@ér@j Yo A ndS‘nl‘:bdlrff;}eujf> ro

mamm?f%% l%lfrgolp%owbéalmng Mfémsaid@ﬁyfos@xgspé@ %éem%aw
nonhﬁx%én gmé/mm&'is e Bé t%b@edl_ Wciu'd@%o-ﬁ APmEh grlﬁﬁé'tess%oé%{:a@ n

roder@ ﬁnq“whwﬁamgwlsvn ;wrmfbpr@élml% swxe%arqrmerfmr@w@ >8L@hy
mamfﬁﬂszxigg b%ye%té@kh%mkfg?m%%ls]@g% %géasfgt]ooc? e’cr Stedw %éé

RT <21 m sc ur e
antibqiyaapay Headed Ghaiudy Laidty & e antizedy @f !ﬁhemﬁi @ eachGin

theseshbGlitheft oGt ebatddrlsthiSs R0 18 Yerfdre d on the mammat,

The antibody or polypeptide is administered by any suitable means, including
parenteral, subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if
desired for local immunosuppressive treatment, intralesional administration.
Parenteral infusions include intramuscular, intravenous, intraxarterial,
intraperitoneal, or subcutaneous administration. In addition, the antibody variant is
suitably administered by pulse infusion, particularly with declining doses of the
antibody variant. Preferably the dosing is given by injectioms, most preferably
intravenous or subcutaneous injections, depending in part on whether the
administration is brief or chronic.

For the prevention or treatment of disease, the appropriate dosage of the antibody
or polypeptide will depend on the type of disease to be treated, the severity and
course of the disease, whether the antibody variant is acdministered for preventive
or therapeutic purposes, previous therapy, the patient's clinical history and
response to the antibody variant, and the discretion of the attending physician.
The very high affinity anti-human IgE antibodies of the invention may be suitably
administered to the patient at one time or over a seriess of treatments.

Depending on the type and severity of the disease, albbout 0.1 mg/kg to 150 mg./kg
(e.g., 0.1-20 mg/kg) of antibody is an initial candidate> dosage for administratiox to
the patient, whether, for example, by one or more sexparate administrations, ox by

38



[0150]

[0151]

[0152]

15 10 15 Ser Val Lys He ser Cys Lys Thr Thr Ay Tyr

Thr Phe Ser Met Tyr 20 25 30 Trp Leu Gu Trp Val Lys
wWORwsAroPro Gy Hs Ay Leu Gu Trp Val 35 40rgdBUR094/024360

GQul i e Ser Pro Ay Thr Phe Thr Thr Asn Tyr Asn Qu

Lys Phe 50 55 60 Lys Ala Lys Ala Thr Phe Thr Ala Asp

v/

conﬂﬁﬁou%@@fuﬁgﬁ @?}?b @é’os}éé nﬁghtr% gé{‘/rg& é_:l_ES;JFJt @rﬁb/gﬂﬂoo
mg/Bg opBore. Alepeqdirg @ngafv fagfors rrraﬁvé'oa;%ci algpve. Ber reA@ﬂtetﬂyr Asp

o e OO AR G A T

treatraéntis PRItainRd 3mtiHudesired zR0presgipn:of fisegee SYf@BipmS@CCQ@3>
ol SR AR B e ST R S R,
eas(E' mwnmabd Lbyscohysntlanal tetlyni@aes dndbass@yd.SArsexemnvaryldosingal
oY 3 BBt SEip ARl B50 R .
ThelatibGlly varfar cbﬁipo@xﬁomﬁlilm'e fakyulated, Hosed-bred &iroinistere@lrea
el copl G o el el o FLE T R P
conlidut irfelale the iﬂértﬁ:ﬁlal\/ﬁlso@er beihg UreSesd, Hay paréieuldrgaiBeatal Bing
treaAgcg tﬁ@,phq'_cgﬁ} c c%hthﬁ/ ofntp\-éiriﬂp \%(ﬁqaﬁ ﬁg@eﬁ?\efﬁpswﬁhgﬁisoﬁﬁ?
the 508 ofld&livesr of1Rd Bger, fﬁ%lﬂéthé(i of2dmidtETiors, 288 3cheduling of
ARTI FI Cl AL <220> <223> TES-C21 CDRL (TABLE
e A o oo o GeRI P B e e
"thethpsutibal®y &ifbctivd 8molntdl &r dhtibody variant to be admlmstered will
be governed by such considerations, and is the minimum amount necessary to
prevent, ameliorate, or treat a disease or disorder. The antibody variant need not
be, but is optionally formulated with one or more agents currently used to prevent
or treat the disorder in question. The effective amount of such other agents
depends on the amount of antibody present in the formulation, the type of disorder
or treatment, and other factors discussed above. These are generally used in the
same dosages and with administration routes as used hereinbefore or about from
1 to 99% of the heretofore employed dosages.
The antibodies of the present invention which recognize IgE as their target may be
used to treat “IgE-mediated disorders”. These include diseases such as asthma,
allergic rhinitis & conjunctivitis (hay fever), eczema, urticaria, atopic dermatitis,
and food allergies. The serious physiological condition of anaphylactic shock
caused by, e.g., bee stings, snake bites, food or medication, is also encompassed
under the scope of this invention.
ANTIBODY EPITOPE MAPPING
The term "epitope" refers to a site on an antigen to which B and/or T cells
respond. B-cell epitopes can be formed both from contiguous amino acids or
noncontiguous amino acids juxtaposed by tertiary folding of a protein. Epitopes

formed from contiguous amino acids are typically retained on exposure to
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<212> PRT <213> ARTI FI Cl AL Page 3<220> <223> CDRLI

VARI ANT SEQUENCE #1 (TABLE 1) <400> 6 Arg Ala Ser Arg
w@eeslo7sodd y Thr Asn lie His 1 5 10 <210> 7 <2BAEUSH04/024360

<212> PRT <213> ARTIFI Cl AL <220> <223> CDRL|I VARI ANT

SEQUENCE #2 (TABLE 1) <400> 7 Arg Ala ser Gn Arg lie

der%&#ni—gg% ejﬁé’rﬁsﬁ_rvlvi'&?%aﬁlﬁplio Siorﬁr%zd;b:silt_%gggy ngFe tyBi3My lost

on SEQUFENCEVIhTBIakurng solvpnis. dnepitope ypisafly tyclydes at lepgt 3gnd
mo}%gguﬁ%[ﬁ_l% %%é%? ?\Iio ﬁ?n}ﬁ (g ﬁQE- m?&r%g%eg‘gﬂ_étal Qérﬁbm;é%sr
Antbedisthal fesognize thesame @pitaee eambiesidentfipdis ammrfplezlb

1mm§gé£§s%§ébowﬁ’ﬁlcme §§ %/Cgf%qRLa%tlF(&SJ @Di@rfoc%%gé }Qﬁ{@ %f)lanother

antﬁﬁmxo'éte@bzanw Page 4<213> ARTIFI Cl AL <220> <223>

[0153] Epgg&L%a\p{%b%Whg glngmg%hgfc}r)hlgh affinity antibodies IgE of the present

invention involved Western blot analysis for binding, a peptide scan of the CH3
domain of IgE, an alanine scan of the regions that showed binding, amino acid
replacement from corresponding regions of IlgG1 and site directed mutagenesis.

[0154] The peptide scan of the entire CH3 domain of IgE required seventy-three
overlapping peptides. Each peptide was subjected to binding by labeled anti-IgE
antibodies of the present invention to determine the specific epitope(s) of IgE that
block binding of IgE to its high affinity receptor. The peptide scan identified two
peptides as potential anti-IgE MAb contact sites on IgE, designated Epitope ‘A’
and Epitope ‘B’ (See Figure 11). Although the Epitope ‘A’ and Epitope ‘B
sequences are about 80 amino acids apart in the linear sequence, they are
positioned close to each other in the three dimensional structure of IgE. Both are
surface exposed, they overlap the FceRI binding site of IgE, and in both peptides,
there are positively charged residues of Arg and hydrophobic residues of Pro.
Figure 12 illustrates the binding region of Epitope B as determined by ELISA using
peptide scan.

[0155] A determination of which amino acid residues are critical for binding of high affinity
antibodies within these epitopes was performed by alanine scanning mutagenesis.
(Cunningham et 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 monoclonal antibodies was determined. (See Example 12 below and
Figures 13 and 14).

ACTIVE AND PASSIVE IMMUNIZATION

[0156] The invention also relates to pharmaceutical compositions, e.g., vaccines,
comprising the peptide immunogen molecules of the present invention, including
SEQ ID NO 72 and/or SEQ ID NO 74, and diluents, excipients, adjuvants, or
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<400> 11 Tyr Ala Ser Gu Ser Asp Ser 1 5 <210> 12

<211> 7 <212> PRT <213> ARTI FI Cl AL <220> <223> CDRL2
WO2REMANB044 ( TABLE 1) <400> 12 Tyr Ala Ser G RCTER2004/024360

u Ser 1 5 <210> 13 <211> 9 <212> PRT <213> ARTI FI Cl AL

<220> <223> TES-C21 CDRL3 (TABLE 1) <400> 13 Gn G n

can®érs A% RurPRF cdhderis 8 pidbesd M tHe reﬁgﬂ&Bn%‘ﬂaﬁ%ﬂfﬁnQ & d2Re
PRT <213> ARTI FI Cl AL <220> <223> CDRL3 VARI ANT ( TABLE)

inverdion, aomplisingpevalesitly regplgrat f8ast pRe peplidersfitha invgstionswith

R ST g ety i T

[0157] It alze Tela®spe gurEregenic peatides B8 xlefirgd Bp@IeAforuBe@s 223>

oo MABL AN 5 bl AR 167001k HoBade or bl Guc

as allergy and atopic dermatitis.

[0158] It further relates to a method of immunizing a mammal against IgE-mediated
diseases or conditions, such as allergies and atopic dermatitis, comprising the
administration of a therapeutically effective amount of the immunogenic peptides
as defined above to a patient in need of such treatment.

[0159] The immunogenic peptides of the present invention, while being substantially
incapable of mediating non-cytolytic histamine release, are capable of eliciting
antibodies with strong serological cross-reactivity with the target amino acid
sequences of Epitope A and/or Epitope B.

[0160] The initial dose of peptide (e.g. from about 0.2 mg to about 5 mg) may be
administered, for example, intramuscularly, followed by repeat (booster) doses of
the same at 14 to 28 days later. Doses will of course depend to some extent on
the age, weight and general health of thé patient. Immunization may be "active" or
"passive". In "active" immunization the subject receives an immunogenic peptide
of the present invention and an anti-IgE response is actively induced by the
subject's immune system. ‘

[0161] “Active" immunization, this is preferred for human use, but other mammalian
species may be treated similarly, as e.g. in the dog. The term "immunogenic
carrier" herein includes those materials which have the property of independently
eliciting an immunogenic response in a host animal and which can be covalently
coupled to polypeptide either directly via formation of peptide or ester bonds
between free carboxyl, amino or hydroxyl groups in the polypeptide and
corresponding groups on the immunogenic carrier material, or alternatively by
bonding through a conventional bifunctional linking group, or as a fusion protein.

[0162] Examples of such immunogenic carriers include: albumins, such as BSA,
globulins; thyroglobulins; hemoglobins; hemdcyanins (particularly Keyhole Limpet
Hemocyanin [KLH]); proteins extracted from ascaris, e.9. ascaris extracts such as
those described in J. Immunol. 111 [1973] 260-268, J. Immunol. 122 [1979] 302-
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[0163]

[0164]

[0165]

[0166]

<212> PRT <213> ARTIFI Cl AL <220> <223> CDRH #2 (TABLE

1) <400> 17 Tyr Tyr Trp Leu u 1 5 <210> 18 <211> 17
WE20307BRT <213> ARTI FI Cl AL <220> <223> TES- C2RCTZDRIGB4/024360

(TABLE 1) <400> 18 Qu | e Ser Pro Ay Thr Phe Thr Thr

Asn Tyr Asn Gu Lys Phe Lys 1 5 10 15 Ala <210> 19

36& Ul fmrhin: T, . 2 H2
VARLANT 21 (TRBLE 1 SAG0 1 CPa T & o a s o
P @dﬂﬁ?dtﬁjﬁ? REGPTTRA!V! Yaine: qolwgIutggicranid; (lysinergltantc a6idAl a
obdlyAverd Ocopblyhie - | - |
et oty vt Vi o¢ | B@gggb{é&%gé”%% 2
Prodiced wsing diniterigtoxmid omigtanmsitoxeis agymmasagehic cyisr Material

USRS, 855 SEAOE g 8y 107 G,
E giah>Ingactian and|immusitgdp [1983] B8 5T Nnd HheseThxoid hratéksats can
al-sg be 8284 A tHd plré(s%n?nﬁ/e"rﬁ’cﬁm Fha pjaﬂfiéd'5 pf%Jtérj}n ﬁ%rji\%ﬁiv%%f fu?b%%cijlin
(PPD) is particularly preferred for utilization in the "active" immunization scheme
since (I) it does not induce a T-cell response itself (i.e. it is in effect a "T-cell
hapten"), and yet behaves as a fully processed antigen and is recognized by T-
cells as such; (2) it is known to be one of the most powerful hapten "carriers" in
the linked recognition mode; and (3) it can be used in humans without further
testing.

The present invention also relates to polynucleotides encoding the peptides of the
present invention, vectors comprising said polynﬁcleotides, and cells harboring
said vectors. In addition, active immunization may be achieved by administering
the polynucelotides encoding the pepfides of the present invention. Vectors
suitable for such therapy are known in the art and include, e.g., adenovirus
vectors. "

"Passive" immunization is achieved by administering anti-IgE antibodies of the
present invention, to a patient suffering from IgE-mediated disease or condition.
These antibodies can be prepared by administering an immunogenic peptide of
the present invention to a non-human mammal and collecting the resultant
antiserum. Improved titres can be obtained by repeated injections over a period of
time. There is no particular limitation to the species of mammals which may 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 also be used.
Antibody is recovered by collecting blood from the immunized animal after the
passage of 1 to 2 weeks subsequently to the last administration, centrifuging the
blood and isolating serum from the blood. Monoclonal antibodies may e.g. be
human or murine.

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

introduced into the mammal by, e.g., intramuscular injection. However, any form
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[0167]

[0168]

[0169]

[0170]

<212> PRT <213> ARTIFI Cl AL <220> <223> CDRH2 VARI ANT

#4 (TABLE 1) <400> 22 d ul i e ser Pro G u Thr Phe
wabkeosmmsoAsn Tyr Asn G u Lys Phe Lys 1 5 10 15P@&I/aS2004/024360

<210> 23 <211> 17 <212> PRT <213> ARTI FI Cl AL <220>

<223> CDRH2 VARI ANT #5 (TABLE 1) <400> 23 d ul i e

f asthoBy adinistidii ih fior>% '
R e i i i
o]

m F?H?EP@P)@ BAi58 iy acenpiahle tothe auRigst anRRIgRTNat Gayd ABYdEse
sudb)eﬁ*éétQOPhé’éph@e bluﬂférSd Qahdé Bé‘s )Gt é’p@%bl&’%l 2%&Qégut

PF@Q i°>¥ @79@@129'3'@%%@1@,\0 ARED] tra Getl as@ vehicle2aiBne GDRIR 2
suiveid ﬁﬁ]ﬁvﬂ éu%%s%n%luﬁnﬂ@&ﬁ h%ér@%de“@se@ﬁﬁﬁy{o ay

Thr Phe G u Thr s 1510
ThQéollﬂwwwmwl%areﬂfeﬁeihy w2y 26 il PSTation B8 nARDY Flagl AL
limfayy> <223> TES-C21 CDRH3 (TABLE 1) <400> 26 Phe Ser

H s Phe ser A y Ser Asn Tyr Asp Tyr Phe Asp Tyr 1 5
EXAMPIES 7 <211> 14
Example 1
Humanization of Anti-lgE Murine MAb TES-C21
The sequences of the heavy chain variable region (Vu) and the light chain variéble
region (V1) of murine mAb TES-C21 were compared with human antibody
germline sequences 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 sequence alignment between TES-C21
MADb heavy and light chain sequences and the respective human template
sequences depicted in Figure 3A and 3B.

In this case, more than one human framework template was used to design this
antibody. The human template chosen for the V4 chain was a combination of
DP88 (aa residues 1-95) and JH4b (aa residues 103-113) (See Figure 3B). The
human template chosen for the V| chain was a combination of L16 (VK subgroup
lll, aa residues 1-87) combined with JK4 (aa residues 98-107) (See Figure 3A).
The framework homology between the murine sequence and the human template
was about 70% for Vi and about 74% for V.

Once the template was chosen, a Fab library was constructed by DNA synthesis
and overlapping PCR as described above and depicted in Fig.2. The library was
composed of synthesized TES-C21 CDRs synthesized with the respective chosen
human templates, DP88/JH4b and L16/JK4. The complexity of the library was
4096 (= 2'). The overlapping nucleotides encoding partial Vi and V, sequences
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[0171]

[0172]

[0173]

[0174]

[0175]

<212> PRT <213> ARTI FI Cl AL <220> <223> CDRH3 VARI ANT
#1 (TABLE 1) <400> 27 Phe Ser H s Phe ser d y Mt

WA2W5D9350Asp Tyr Phe Asp Tyr 1 5 10 <210> 28 <PAWBSH044/024360
<212> PRT <213> ARTI FI Cl AL <220> <223> CDRH3 VARI ANT
#2 (TABLE 1) <400> 28 Page 8Phe ser His Phe ser Gy

i Gt SN
nuCERKANDVEBPSTABLE 1) <400> 29 Phe Ser His Phe Thr Ay
oS8 e 9 D0, o sl S P08 Mot
prih36 codtirn® he@pecifiicisequerade tivithe Fame@orkregion FR bamd an
ok &3 o3R5EL0 Bl 5510y SFHRAG D
redEtEe PotiflefAror2R0 zor@8ed EahdtanAGRAINICA oxGBI0 PuBder/Asandard
A N LN, e
by<ebkdmerbial PCR purification kit to remove unincorporated biotinylated primers
and non-specific PCR.

5'-Phosphorylation of PCR product was performed using 2ug PCR product, 1uL of
T4 polynucleotide kinase (10 units/uL), 2uL of 10x PNK buffer, 1uL of 10mM ATP
in a 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
adjusted to 200uL by adding ddH,O for the next step.

The 100uL of streptavidin-coated magnetic beads were washed twice with 200uL
2x 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 mild shaking.

The beads were sedimented and washed twice with 200uL 2x B&W buffer. The
non-biotinylated ssDNA (minus strand) was eluted with 300uL freshly prepared
0.15M NaOH at RT for 10 min with mild shaking. A second NaOH elution can

increase the yield slightly (optional). The eluant was centrifuged to remove any

‘trace beads.

The ssDNA was precipitated from the supernatant by adding 1uL glycogen
(10mg/mL), 1/10 volume of 3M NaOAgc (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 ddH,O. The ssDNA was quantitated by spotting on an
ethidium bromide (EtBr) agarose plate with DNA standards, or by measuring
ODgso.
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<212> PRT <213> ARTIFI Cl AL <220> <223> FRLI VARI ANT 2

<400> 32 Asp | i e val Leu Thr G n Ser Pro Ala Thr
whewssesodMal ser Pro Ay 1 5 10 15 Page 9G u ApQI/BEm04/024360

Thr Leu ser cys 20 <210> 33 <211> 23 <212> PRT <213>

ARTI FI Cl AL <220> <223> FRLI VARI ANT 4 <400> 33 Asp lie

Exwlke‘% Thr G n Ser Pro Ala Thr Leu Ser Val ser Pro
10 15 @ u Arg Ala Thr Leu ser cys 20 <210> 34
Cloniiblof 23and V2 inféfThagtiBrpriesion Yéadtbr <220> <223> FRLI

VARILANT 13 <400> 34, d u lie.Val Leu Thr, G n Ser Pro
[0176] VH %@H’P{Fr eL‘i?f‘"‘ég'f‘tc\ﬁaPh%%er'e’ﬁﬂ”éssd?’ilv‘iclf%rﬁyoh%%@at'ﬂn Arg Al a
B . n o DR
/ = < > < > < > u
Stram@{é‘agmhﬁ?&éﬂsw %'@rgeﬁptsags-axprﬁ%'%me%@fT@a@\?])ser
[0177] TheF?bﬂb\@w%cém oAéntd 20d ndloAirlliriared Bhag‘lfbcﬁ@rr (8@5sk3092 ng

<210> 36 <211> 23 <212> PRT <213> ARTIFICl AL <220>
phosphayylatas $ingiairangedy chain (489 bases); 100 ng phosphorylated

single-stranded L chain (525 bases); 1uL. 10X annealing buffer; adjust volume
with ddH,0 to 10 ul] were annealed (at about 8-fold molar ratio of insert to vector)
by PCR holding the temperature at 85°C for 5 min (denaturation) and then
ramping to 55°C over 1 hour. The samples were chilled on ice.

[0178] To the annealed product the following components were added: 1.4uL 10 X
synthesis buffer; 0.5ul. T4 DNA ligase (1 unit/uL); 1 uL T4 DNA polymerase (1
unit/uL) followed by incubating on ice for 5 min, and 37°C for 1.5 hours. The
broduct was then ethanol precipitated, and dissolved in 10 yL of ddH,O or TE.

[0179] DNA was digested with 1 gL Xbal (10unit/uL) for 2 h, and heat inactivated at 65°C
for 20 min. Digested DNA was transfected into 50 uL of electro-competent
DH10B cells by electroporation. The resulting phage were titered by growing on
XL-1Blue bacterial lawn at 37°C overnight. Clones were sequenced to confirm
composition.

Example 3
Deep Well Culture for Library Screening
A. Plating Phage Library

[0180] The phage library was diluted in LB media to achieve the desired number of
plaques per plate. High titer phage was mixed with 200 xL XL-1B cell culture.
3mL 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

[0181] 100 L of phage elution buffer (10mM Tris-Cl, pH 7.5, 10mM EDTA, 100mM
NaCl) was added to each well of a sterile U-bottom 96 well plate. A single phage
plaque from the overnight library plate was transferred with a filtered pipette tip to
a well. The phage elution plate was incubated at 37°C for 1 hour. The plate may
be stored at 4°C following incubation.
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<400> 36 Asp lie Val Met Thr G n Ser Pro Ala Thr Leu

Ser Val ser Pro Ay Page 101 5 10 1 5 d u Arg Ala Thr
whews8eysocys 20 <210> 37 <211> 23 <212> PRT <ZRGEUS2004/024360

ARTI FI Cl AL <220> <223> FRLI VARI ANT 27 <400> 37 d u

lie Leu Met Thr G n Ser Pro Ala Thr Leu Ser Val ser

270> % SHEr B Bh R8s o G AL 220>
[0182] X4 B2geHs FRIRSUARCUNTe 1886 addabtos YT pediprata 11 dilutips. The
B e T
<223> GRL2 mmai@mwm RHage-indDedp Welhlatdsn G n Lys Pro
omss whol e S LSkl ue Sharftidlon iele 152000 03 Ak g e
XIVAREiNTe. 1 Bife fird) @anchiti@lign bf TS wadD&Hmivlg 7BReL Secell@ujture
oGSt ey ot T T PO B gl
ExD Wil \38s eedatbiwat2s A lofehitds pa@ammmam&e was
pIéAc%Tc-il wﬁ 'tr% sArlfaker (250rpm) and incubated overnight at 37°C.
D. Preparing Supernatant for ELISA Screening
[0184] Following incubation, the deep well plates were centrifuged at 3,250 rpm for 20
minutes using the Beckman JA-5.3 plate rotor. 50uL of supernatant was
withdrawn from each well for ELISA.
E. Innoculation of 15mL Liquid Cultures of XL-1 cells
[0185] XL-1s were grown at 37°C in the shaker (250rpm) in 2xYT containing 10 zg/mL of
tetracycline until Aggo = 0.9 to 1.2. IPTG was added 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 uL of phage from the
high titer stock (titer = ~10"" pfu/mL) and incubated for 1 hour at 37°C. The cells
were grown overnight at room temperature with shaking.
F. Isolation of Soluble Fab from Periplasm
[0186] The cells were pelleted in an IEC centrifuge at 4,500 rpm for 20 minutes. Culture
medium was removed the pellet was resuspend in 650uL of resuspension buffer
(50mM Tris, pH 8.0 containing 1mM EDTA and 500mM sucrose), vortexed, and
placed on ice for 1 hour with gentle shaking. Cellular 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
[0187] There were twelve murine/human wobble residues 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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[0188]

[0189]

[0190]

[0191]

<220> <223> FRL3 VARIANT 1 <400> 41 dy e Pro Ser Arg
Phe Ser Ay ser Ay Ser Ay Thr @ u Phe Thr 1 51 0
wQa20050t50hr |ie ser ser Leu Gn Ser G u Asp PPET/BER04/024360
Val Tyr Tyr cys 20 25 30 <210> 42 <211> 32 <212> PRT
<213> ARTI FI Cl AL <220> <223> FRL3 VARI ANT 13 <400> 42

J 1.6
o oo QB ieR i G e 0o
cdhemothumAspesitiee N the Asatiygermiine ¥y subgops 13md<&10> 43

iR LT SRR e S0 st £
h@&Bén @nyplaerwé%yaﬂ'dmNGsublstiﬂhted 'ﬁbrde&crﬁ’)e]j 60)0]{6 amddhafhr I

aqspSshio BogPas i afactoh 159 ARBb S dlivdl) sdihe "

P &R &t IfahfSworR 285t ed2Rat rdy Ha WA STkl thé(bﬁhdlmglwlélfaald@hyfled

Indbib.cond Mg e mitses 1207545 B AT 30l T 3 H H0%0,

8§ﬁH/L G@Bbﬁwms&%ﬁw S BigoreVy)! 1t Gias léieudélabn@a‘neﬁ ﬁ'rat

ovPoBR el ag@zsg%%ge(wgeg@% efing T iriEoisihaodd
néAbéd1 38-20).

The primary screen used was a single point ELISA (SPE) using culture media
(See description below). The primary screen selected clones that that bind to the
antibody’s target molecule. Clones that gave equal or better signal than the
parent molecule were selected for the next round of screening.

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

The constructed library was subjected to an ELISA screen for improved binding to
the recombinant human IgE, SE44. . Clones with binding affinity greater than
murine TES-C21 Fab were isolated and sequenced. Clone ID #4, 49, 72, 76, and
136 were further characterized. ELISA titration curves for clone 4, 49, 72, 78, and
136 are shown in Figure 5A and 5B indicating that their affinity is similar to the
parent, TES-C21. These clones compete with murine TES-C21 for binding to
human IgE indicating that the binding epitope was not changed during the
humanization process. The humanized Fabs did not bind to FeeRI-bound IgE
suggesting that it is less likely that the humanized antibodies will crosslink the

receptor to cause histamine release when they were constructed into divalent IgG.
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[0192]

[0193]

[0194]

[0195]

[0196]

<210> 46 <211> 30 <212> PRT <213> ARTIFI Cl AL <220>
<223> FRH VARI ANT 2 <400> 46 G n Val G n Leu Val G n

wWG@eensar3p0Al a A u Val Lys Lys Pro Ay Ser 1 5 ROI/1S208€024360

Val Lys Val Ser cys Lys Ala ser G y Tyr Thr Phe ser
20 25 30 <210> 47 <211> 14 <212> PRT <213> ARTI FI Cl AL

A oa %iyi K técllﬁ& él}ﬁuré%%é%}%ﬁalﬁ?raﬁf&vo\’ﬁ'res%&s@rm 3
Y Puman A8 feemqworxmoammgy PRth &QQ@% MMarFllgblt Ahaiafpsework

T

hg&]a]nzeflmrabm&sﬂé?ﬂans@létb FA@T@ B)CIAL Page 13<220> <223>
p@ ANT 8 <400> 49 Trp Val Arg G n Ala Pro d vy
Leu d u Trp Val d y 1 5 10 <210> 50 <211>

S&ﬁglﬁqﬂcﬂﬁt Eﬁ’éﬁﬁﬂ&acb\ﬁﬂr@c@ékﬁnﬁ%ﬁﬁgéﬂb FRH2 VARI ANT
<400> 50 T y Hs @ y Leu

Fﬁ;atea WEr§caaied @lthy’Zug/rBL goeemqr(bbhmartﬁg in-cgrbonate coating buffer
overnight at 4°C. The coating solution was removedand the plates were blocked
with 200uL/well 3% BSA/PBS for 1 hour at 37°C. After washing the plates 4x with
PBS/0.1% TWEEN® (PBST), 50uL/well Fab sample (i.e., supernatant containing
high titer phage and secreted Fab or periplasmic prep from DMB block, or 15mL
prep) was added. Plates were incubated for 1 hour at room temperature followed
by washing 4x with PBST. 50ul/well of biotinylated SE44 at 0.015ug/mL 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/PBS and 0.05% TWEEN® was
added and the plates incubated 1 hour at room temperature. Plates were washed
6x with PBST. 50ul/well TMB substrate (sigma) was added to develop and then
stopped by adding 50ulL/well 0.2M H2SO4.

Example 6

ELISA Titration: anti IgE

Plates were coated with 0.25ug/mL (for purified Fab 0.1 ug/ml) SE44 in carbonate
coating buffer overnight at 4°C. Coating solution was removed and the plates
were blocked with 200uL/well 3 % BSA/PBS for 1 hour at 37°C.

The plates were washed 4x with PBS/0.1% TWEEN® (PBST). 50ul/well Fab
(from 15mL periplasmic prep) was added starting with a dilution of 1:2 and diluting
3 fold serially in 0.5% BSA/PBS and .05% TWEEN®20. Plates were incubated for
2 hours at room temperature.

The plates were washed 4x with PBST and 50uL/well 1:1000 (0.8ug/ml) dilution of
biotin-sheep anti human Fd in 0.5% BSA/PBS and 0.05% TWEEN®20 was added.

The plates were incubated again for 2 hours at room temperature.
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<212> PRT <213> ARTI FI Cl AL <220> <223> FRH3 VARI ANT

136 <400> 51 Arg Val Thr Phe Thr Ala Asp Thr ser Thr
w®ee0sDmsoAl a Tyr Met A u 1 5 10 15 Leu Ser SePCT/E882004/024360

Ser A u Asp Thr Ala Val Tyr Tyr cys Ala Arg 20 25 30

<210> 52 <211> 32 <212> PRT <213> ARTIFI CI AL <22C>

I e S e e G R T by
0. %érB&ﬁa(PB@eaﬁdAO B5BEFWEBENS 28spasTagdded Eend\lae plgies wgresr(uyls;bated
2 3 <211> 32 <212> PRT <213>
L 'ﬁ!ﬁgl ﬁ%ﬁ%@eﬁ%@r :2%; I5:RH§ VARI ANT 43 <400> 53 Page
[0198] Thephatgs viere Washed éx Wi PRISH . Al dévelaped braddBey S0tywell a
T A e
abs@bancaaf eRxtPwel PRAS reiti3at 40BTNFIr @l fhm<220> <223> FRH3

VARI AI\I'I'7 103 <400> 54 Arg Ala Thr lie Thr Ala Asp Thr
Ser Thr Ala Tyr Mt d u 1 5 10 15 Leu Ser Ser

Prbﬁibof\rf&' Rﬁfmg PlriffSRiohéf MM # ﬁée ﬁ?r%éredcé’élue‘leﬁ:a‘ﬂ g
20 25 30 <210> 55 <211> 11 < 12> PRT <213> ARTI FI Cl AL

<226> <2DA&Y TRHA VARI ANT 136 <400> 55
[0199] Two 500 mL cultures (2xYT) containing 10 mg/mL tetracycline were innoculated

with 5 mL overnight stock XL1B and grown at 37°C to A600 = 0.9t0 1.2. IPTG
was added to a concentration of 0.5mM. The cell culture was then infected with
200 L phage per culture 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

[0200] Cells were pelleted at 3500 x g for 30 minutes at 4 °C in 250mL centrifuge tubes.
Culture medium was aspirated and the pellets were resuspended in a total of 12-
15 mL lysis buffer (Buffer A + protease inhibitor cocktail).

Buffer A: (1 liter)

50mM NaH,POg4 6.9 g NaH,PO4H,0 (or 6 g NaH,POy)
300mM NaCl 17.54 g NaCl

10mM imidazole 0.68 g imidazole (MW 68.08)
adjust pH to 8.0 using NaOH

Lysis buffer:

Mix 25 mL of Buffer A with one tablet of Complete Protease Inhibitor
Cocktail (Roche, Basel, Switzerland).

[0201] Resuspended cells were transferred into a 50mL conical tube and lysed with
100uL 100 mg/mL lysozyme by inverting the tube several times until the mixture
moves together as a blob (due to the lysis). Cells were sonicated on ice followed
by the addition of 10 yL DNase | (about 1000 units) and gently rocked at 4°C for
30 minutes. Debri was pelleted by centrifugation at 12000 x g for 30 minutes at 4
°C, using 50 mL centrifuge tubes. Supernatants were transferred to a new conical
tube and stored at 4 °C.
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[0202]

[0203]

[0204]

Trp Ay Gn @y Thr Leu Val Thr Val Ser ser 1 5 10

<210> 56 <211> 19 <212> PRT <213> Bact eri ophage
WOLBEPIB04<220> <221> m sc_ feature <223> Gene PCT/US2004/024360

signal Sequence <400> 56 Met Gu Trp ser Ay Val Phe

Met Phe Leu Leu Ser Val Thr Ala dy 1, 5 10 15 Val
NilNTSag#bse igget57\/a‘f8|4c4§, G yasdista t6 Eri@%ﬂé%o?ﬁa@ sl AL

<220> <223> LIGHT CHAI'N VAR ABLE REG OF CLONE 136
acegigingits dapmangfacturer’'s pietogal. Nea lysale vasrimiged withdNiABA and

i hmva ar

o 1 e S R 5 U et e led Ry SpYPAGE A
The cglumn wag wgshgd with 2Byl GLiierdbAmMIM NlaReRO.G3P0EM NaCh

SR ABAE e o 6 o A9 SRuI AN ) 328 Sogh
50N NekbP Oly300mMEaCl PR NhimidegaleT Hiabs iverSefutsewitih 6 §H0
oLy T e S e Rl e o5 B
8.@with NaOH)yed\vaarlalyGed Hyi 3D 3 P& GH 0C A n<RadfionS @ erl dibre d1416!
" ERETAR TR e B ebeRe DT ST AGE G0 e ke AR B

gréatestSenold lof Phk wasaefittedRime dalgzekin PBPatGi°C. G n 1 5
10 1%#% Lys Ser Gy Thr Ala ser Val val Cys Leu Leu
Examp Phe Tyr 20 25 30 Pro Arg @ u Ala Lys Val Gn

seelgirae fSlgf N 2 Leu G0 Sor 30 40 i8Sy o
A Shwehb@ssdy @ete suitable for ELISA was coated with 0.05 mL 0.5ug/mL FceRl
alpha-chain receptor coating buffer (50 mM carbonate/bicarbonate, pH 9.6) for 12
hours at 4-8°C. The wells were aspirated and 250uL blocking buffer (PBS, 1%
BSA, pH 7.2) was added and incubated for 1 hour at 37°C. In a separate assay
plate the samples and reference TES-C21 MAbs were titered from 200 to
0.001ug/mL. by 1:4 dilutions with assay buffer (0.5% BSA and 0.05% Tween 20,
PBS, pH 7.2) and an equal volume of 100ng/mL biotinylated IgE was added and
the plate incubated for 2-3 hours at 25°C. The FceRI — coated wells were washed
three times with PBS and 0.05% TWEEN 20 and 50uL from the sample wells
were transferred and incubated with agitation for 30 minutes at 25°C. Fifty uL/well
of 1 mg/mL Streptavidin-HRP, diluted 1:2000 in assay buffer, was incubated for 30
minutes with agitation and then the plate was washed as before. Fifty uL/well of
TMB substrate was added and color was developed. The reaction was stopped
by adding an equal volume of 0.2 M H,SO4 and the absorbance measured at
450nm.

Example 9

Binding of Antibodies to IgE-loaded FceRl

Antibody binding to human IgE associated with the alpha-subunit of FceR| was
determined by preincubating with 10 yg/mL human IgE for 30 min at 4°C. Plates
were washed three times followed by a one hour incubation with varying
concentrations of either murine anti-human IgE MAb E-10-10 or the humanized
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Tyr Ser Leu Ser ser Thr Leu Thr Leu Ser Lys Al a Asp

Tyr A u Lys 65 70 75 80 H s Lys Val Tyr Ala Cys Qu
wa0050Ms0H s G n Ay Leu Ser ser Pro 85 90 9BCTEB20041024360

Lys ser Phe Asn Arg Ay du cys 100 105 <210> 59 Page

16<211> 123 <212> PRT <213> ARTI FI Cl AL <220> <223>

F'éIEA\/\éYaWBMd\{@{%ﬁBO{b% &Qj@é&t%mﬁ%%ﬁ@bél‘é@%tu%n@ﬂd

G n Leu
agtihodefollawsd bp SP5HEE: MmmeLMéb\lﬁall 048 M@y@?t%ﬁ@g Ry b
} 20 25 3 0 Trp Leu d u Trp
%‘g?ﬁ%@e Iémcnﬁ,%ﬁaég g%dyﬂz%i s Ay Leu @ u Trp Met 35
Exariplé10 G u lie Ser Pro Ay Thr Phe Thr Thr Asn Tyr
Asn Qu Lys Phe 50 55 60 Lys Ala Arg Val Thr Phe Thr
Glpge Kpratie

riggtionfnr ser Thr Ala Tyr 65 70 75 80 Met

[0205] EdcH da‘ﬁHld%%Wt?@és d%@blﬁ@h a‘f%tﬁ‘éﬁd'ﬁbéltn&’é 8loved w'é]%r
Tyr cys 85 9 a Arg Phe Ser H s Phe Ser ﬁ
s&gHengad. A bpylv VPH%“"A@BV'W penefisial o tatigpste SRR W%ﬁvri% that
n%r)éaérebbm%l ity MAre Yakher@hadRterized. A3 2)&3%&%&98%%&@

<212> PRT <Z13> ARTI FI CI AL <220> <2Z3> CONSTANT
aaemsmnr@blmmgﬁwdmmis rg0etpr asd cromsrlinkipg afrgcepiey
b?ﬁx‘hd Phe Pro Leu Ala Pro Ser Ser Lys 1 5 10 15 ser
Gy Thr Ala Ala Leu Gy Cys Leu Val Lys
[0206] At\hlpral’lswf \E@Iaﬂ’@ \8@s Fieeterdr d hel amipe acidgequancesdpr tbervaripgs

GRRs BioremGhatr sl g Qe SR fiobpicd  2ele 11 Fiti 7
[BOsdrdsl hig@rafEBaa'ty ozaididdéas avindwedmimpnagioBerof Sebstéléroﬂﬁeu dy
Thr ﬁA;Eﬂ‘L 2 o2 70 75 80 Page 17Tyr lie cys Asn Val

Ser Asn Thr Lys Val Asp Lys 85 90 95
Ly SCIVal: G u Pro Lys ser cys| @8pHLYs Thr His Thr cys

Pr e R eSS NIH TSEQID NO 5 B VYWLE SEQID NG 15
71 RASRSIGTNIH | SEQ D NO 6 HOWYWLE SEQIDNO 16
7 RASQRIGTNIH | SEQ D NO 7 7 YYWLE ’ SEQIDNO 17
CDRLZ: CDRHZ:

P YASESIS | SEQIDNO 8 P EISPGTFTTNYNEKFKA SEQ ID NO 18
#1 YAYESIS | SEQIDNO9 #1 EIEPGTFTTNYNEKFKA SEQ ID NO 19
#2 YASESIY | SEQID NO 10 |#2 EIDPGTFTTNYNEKFKA SEQID NO 20
#3 YASESDS | SEQID NO 11 | #3 EISPDTFTTNYNEKFKA SEQ 1D NO 21
#4 YASESES | SEQID NO 12 | #4 EISPETFTTNYNEKFKA SEQ ID NO 22
CDRL3: #5 EISPGTFETNYNEKFKA SEQ ID NO 23
P QQSDSWPTT SEQ ID NO 13 | #6 EIEPGTFETNYNEKFKA SEQ ID NO 24
#1 AASWSWPTT SEQID NO 14 | #7 EIDPGTFETNYNEKFKA SEQ ID NO 25

CDRH3:

P FSHFSGSNYDYFDY SEQ ID NO 26
#1 FSHFSGMNYDYFDY SEQ ID NO 27
#2 FSHFSGQNYDYFDY SEQ ID NC 28
#3 FSHFTGSNYDYFDY SEQ ID NO 29

P = Parent
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100 105 110 Pro Ala Pro GIu Leu Leu dy Ay Pro Ser

Val Phe Leu Phe Pro Pro 115 120 125 Lys Pro Lys Asp
wahbeoshessodet |ie ser Arg Thr Pro G u Val Thr cREI/LISI04/024360

135 140 Val Val val Asp Val Ser H's Qu Asp Pro Qu

Val Lys Phe Asn Trp 145 150 155 160 Tyr val Asp dy

[0207] Nni%etilﬂéa %h%'w §al%ﬂ N'eﬁbrgégnt d—‘l.\ ?reif% gnné')g? |@g"ﬁ%hég}5

vaWahtslaee pdsenteal in IFigurd 80 Ti@Be ]:ﬁﬁdlb‘liaiss @are AgtheT cparietgrized

oo SR B AR S, 2o 155 0t

TABLE 2l a Byslidd Affidiyp 215 220 G n Pro Arg Gu Pro Gn

Val Ty—Fhrleu—Rro-PRro ‘
240 Leju Wb Lys Asn|G Kpval ser Leu Thr [(9)d Ingrease in
Lys Gy _Phe Tyr 245 250 255 Pro ser Aso|$:i§ fiity

Qu Trp @ Asn A u Asn}260 265 270
Lys ?%ﬁ %1%0 Vi

Asn Tyfr Thr Leu Asp|Ser Asp Gy
Ser Ph ZBD Ceu _Tyr ser Lys(Ceq_Jlnr val
Asp Ly 18 PME y Asn 290 (2958890 val
Phe se -Nb-t——Hl—S—G“ Al-a—tedHH-s—ASA—H-S

Tyr Thr 30&b 2YCL3S [320.4@n0byM ser Leu |Sed1Teu Ser
Pro Al _Lys 325 330|<210> 61 <211> 107 4212> PRT Page

18<213p .6} AL, 422 < LI GHT CHAI N Rl ABLE
rea O oy BELAN 1872025 E T 6l Ror Thr G
Ser Pro A= Thr—teu Ser var—Ser Pro d y T 5 10 I5
GQu Arg Ala Thr Leu Ser cys Arg Al a ser G n Ser | i
Egam%lleTM Asn 20 25 30 lie H s Trp Tyr Gn Gn Lys
Pro G n Ala Pro Arg.Leu Leu Lie 35 40 45 Tyr
Emrgssan apq pugification efantidgk pntibedips ang HRRzqe ﬂi}(&ats%‘r
[0208] &%M%%A@&C%dé%y weld géﬂe‘x‘at&i r Fc@'thézJ 85’h@ra{f@rﬁ Agf—iﬂtécﬂ_aﬁtl-

n ser

IgI AR thapeavyandaht chains @rlableséaglonsw%r@rquﬁ @Wl&edrﬁPm
I%?;g%ctorg BrdBateBRRd@ubcithdd @pardtaly ihiSHVald Gonbin!dx@ression

vectors under the expression of a CMV promoter. Six full antibody clones were

constructed and are represented in Figure 10 A-F. Appropriate heavy and light
chain plasmids were co-transfected into the mouse myeloma cell line NSO using
electroporation by techniques well known in the art. See, e.g., Liou et al. J
Immunol. 143(12):3967-75 (1989). Antibodies were purified from the single stable
cell line supernatants using protein A-sepharose (Pharmacia). The concentration
of the antibody was determined using spectrophotometer at 280nm and FCA
assay (IDEXX).

[0209] Purified antibodies were conjugated by horseradish peroxidase (HRP) using
peroxidase conjugation kit (Zymed Labs, San Francisco, CA) according to the
manufacturer’s protocol. The titer of each conjugated anti-IgE MAb was
determined using ELISA with plates coated with a monoclonal human IgE (SE44).
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100 105 <210> 62 <211> 123 <212> PRT <213> ARTI FI Cl AL
<220> <223> HEAVY CHAI N VARI ABLE REG ON OF CLONE CL-2C
wEa@8s7684 G n Val Gn Leu Val Gn Ser Ay A BCTHIS2004/024360
Val Met Lys Pro Gy Ser 1 5 10 15 Ser Val Lys Val Ser
Cys Lys Ala Ser Ay Tyr Thr Phe Ser Trp Tyr 20 25 30

[0210] T% %II#%Q%&H%%%@' b n%e‘ao%t&l \fbxtﬂh% /@n&ndﬂln ﬁyp@ dwk@@
lehectmﬂr 10804 tyiversisn B@JIeMa@yManﬁéS%O/%@Oéﬂ)O@éS? NS GTEC)
val T Al e
70 75 & y@%u Lguﬂggr ”\séAr 2NN ¢ sen TGRSt ""?oér'r[hbb
Al'a Vﬁl ARfrgE)OL-29s 85 90 |PTR-5ale 19Al 4 Dacgrrmee35é®03
Hs P

AsH |_y Asp—Tyr—PheAsp—Tyr—3106
105 114 dgéq}- Bin G y Tt PTAREh Thr |vaceuiier 357003
115 12d Aﬁ@i]@E @35K211> 107 pI2L868PRT <21 echRBberBCPELS
<220> 223> || GHT CHAI-N-VARIABLE REG-ONIOF GLONE €51
<400> 63 d u e Val Met Thr G n ser Pro Ala Thr Leu

[0211] ﬁ%rdeﬁ%lt wak niide @dérlh@pr%@tskn@ JekHé BNidhpAEETrEREy drietheser
Ala Ser G n Ser N&TrAanO gSOIle

miPm@“CW% Regogdtian of the [P_Wslbloé rgorganismg|far ipe %P%FeL%fu
P'a?éﬁt Hr@ce%@ ﬁQnd“'tI% I:\ré!éula_ ns%@re%&er?u&’apﬁ%f T+é£y SﬂﬁlsG y

ay
amre@nﬁlm@am ofLeewatﬂﬁ ciulttuneéors%(? yessp freauth@%tes@frd%@srﬁome

17rqr’a i @i é%ﬁ D4R by ATCTY lne éf“thibé?m@o’ﬂﬂ@ Blﬁha%%%t

T“I:e;aiy wm|ct@|aasures perngrsent 80d mozestrm@ba\@dabdétypi tilezrsrog@msf
th%RgultL@éL§o>théF§Ubﬂ: Gbé’nssuance of the pertinent U.S. patent.

[0212] The assignee of the present application has agreed that if the culture on deposit

should die or be lost or destroyed when cultivated under suitable conditions, it will
be promptly replaced on notification with a viable specimen of the same culture.
Availability of the deposited strain is not to be construed as a license to 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 to be sufficient to enable one
skilled in the art to practice the invention. The present invention is not to be limited
in scope by the cultures deposited, since the deposited embodiments are intended
as illustration of one aspect of the invention and any culture that are functionally
equivalent are within the scope of this invention. The deposit of material herein
does not constitute an admission that the written description herein contained is
inadequate to enable the practice of any aspect of the invention, including the best
mode thereof, nor is it to be construed as limiting the scope of the claims to the
specific illustration that it represents. Indeed, various modifications of the invention
in addition to those shown and described herein will become appérent to those
skilled in the art from the foregoing description and fall within the scope of the
appended claims.
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[0214]

[0215]

[0216]

[0217]

<220> <223> HEAVY CHAI N VARI ABLE REG ON OF CLONE CL- 5l
<400> 64 G n Val Gn Leu Val Gn ser Ay Ala @ u Val

woRtshyS0Pro Gy Ser 1 5 10 1 5 ser Val Lys VarCBER200¥624360

Lys Ala ser A y Tyr Thr Phe ser Met Tyr 20 2 5 30 Trp
Leu d u Trp Val Arg Gn Ala Pro d y H s Gy Leu d

%Trg‘l\/b,lt 3540 4 5dy Qu lie Asp Pro Ay Thr Phe
e12xsn Tyr Asn A u Lys Phe Page 2050 55 60 Lys

. Ser Th
Mipif Br 53 L1GK, ARFe] Rining ERRREDST HethalTIE 250 OO

G u Asp TReplifle syathepis any antiyak 8Bndjogassaya Arg Phe
Tohotbe L3P T B B &8 BhboE i ERO S lp. sinc
tise HAIAMI-pECartbbdiesas thepresetiOnvention yemRficiediBsblock IgE from
ARTI < > < > .
filgeelod et gus et RGP it Fb O gt Sh iy dssed
td anfiferCH2doBein. VeitstSee pRipardd tywolV Siatged pe@lideshioge Al a
S5 bt SR Ants R b G ooy a2
cerocl | AS!EI Gdi®oflleim eli;ﬂ] @EiIST Ht%refewg p?éyﬂde'EwgrAI agsesargeéﬂbytm S0

|1 e 1. e Io , e I elr.

tggodiondanskipnandy s i ey esten M e teiRedia A8
NAb Bindfig. Bathy 8L 8Rd OLLEI AssbsRiereAlbre Matind Yd th&YihtagyBuman

G.n Gn Ser Tr@eSer_Trp Pro Thr 85 90 9 5 Thr Phe Ay
g ps sl aprhot jlee peptidesy e Lys 100 105 <210> 66 <211>

Te2Rap HepilIRE mek3spetifEbiy, #5 dle ﬁ%&ﬁ@s IFeAYY ¥y EhiédiDed
VAR ABLE REG ON OF CLONE CL- 5A <400> 66 G n val G n
whigh gagorepasssaantng aggegiiues {4 MBS afysmandols whissr 1
inclddedlihe entire Ch3 domain. Each peptide consisted of 12 amino acid
residues having a 3 amino acid overlap with the 3’ end of the previous peptide.
SPOTs membranes were synthesized with fluorenylmethoxycarboy! (Fmoc) amino
acids on cellulose membrane. The membranes were rinsed in methanol and then
washed in TBS (pH 7.5) 3X for 10 min. After an overnight incubation in blocking
solution (5% milk or 3% BSA in TBS), HRP-labeled anti-IgE MAbs diluted in
blocking solution were incubated with the membrane for 3 hrs. After washing 3X
for 15 min in TBS-TWEEN?®, using SuperSignal HRP substrate (Pierce), IgE
reactivity was measured by chemiluminescence exposure of BioMax MS film
(Kodak) for the desired time.
The results from the experiment indicate that the HA Anti-IgE MAbs bind to two
regions in the Cy3 portion of IgE, which are represented by the following two
peptide sequences: NPRGVSAYLSRP (epitope “A”) and HPHLPRALMRST
(Epitope “B"). (See Figure 12.) Binding to epitope A was several times weaker
than to epitope B.

B. Alanine Scan Mutagenesis
An alanine scan along with substitutions of amino acids in the peptides with those
that are found in 1gG1 was carried out to determine which amino acids are

critically involved in HA Anti-IgE MAb’s binding to these peptides. Amino acids
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[0218]

[0219]

[0220]

Page 21ser Val Lys Val Ser cys Lys Ala Ser Gy Tyr Thr
Phe ser Trp Tyr 20 25 30 Trp Leu Gu Trp Val Arg G n

we@sPrssody Hs Ay Leu Gu Trp Met 35 40 45 EIT/US004/024360

lie Qu Pro Ay Thr Au Thr Thr Asn Tyr Asn Ju Lys
Phe 50 55 60 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr

Th 8 t .u.Leu Ser

@ walB pelTidl ey imditabprof RARE e Ao RIS BeFEregigced
L&EwgﬂdlralnAﬂtgo Hillga@ifeglélﬁlba%‘gﬂj_r 1Sg’ie &fyaiﬁgf [e3 rﬁ\n'ﬁﬁ‘rer psptideyr
Phe  Asp Tyr r . n.. eu
SRHSTIAGENe 2 G O Bedlois aessribed eaichiap Msozipsd ke study,
(sgé%lﬁéghglaﬁbAu)_<2§O> <333> LI GHT CHAI N xA:?I @ELETh
RE OF CLONE CL- 2B <400> i e Va t Thr

&@P”ﬁ%‘”ﬁlsﬁr@ﬁ? forchpnegn 'Q%aﬁm@e @Clﬂr@S@“?S pag bgen ysed.
@lw&ageﬁshanng%égﬂé@g(ﬁ) \@/éSUS%VdS}o@m’r’ph%ﬁﬂhe@rﬁreS?é régld?] of IgE,

hr n H s

é@dya Gincaigd fasnefAgly Feagntadiing p@lyé@e @U24@H$>¢pmﬁw T)szpé?NA

50
g st R M e TSy S

GHlsbpe&Ad; uamgsE@P&)clq@nwns@ogenm CaslsbaheCA.a Val Tyr

I\]_%t’égg(éslsgn I@Eq*d"wﬁg beﬁ&%ﬁus@%% fa%Efﬁg (%% (%gg?glz 1‘I3>r89)

Be wgaorQMa WierqQBrlfteZill:BbaQWS&Qﬁl%QKRWMGSISAQIQEQ@GNIW an
AR RSV s D500, D 50805
Megbor Fr o egchyvasiant qorstruot, PQ%npNif@ki regisn¥aler&Seompletelt ys
8055 Gipd Lo G0 S ol BRI
RéxtonBBn= hdhﬁwe@l EGCc and itemasptPwere@xprddsedRistngTeticulduyte
I)'?‘ssar;c]e Egéeﬁovitcr;o tr%nls'é/rls’ptigﬂ eand translation coupled system (Promega,
Madison, WI)

Lysates from this in-vitro transcription and translation coupled system (10 ul
reaction mix) were subjected to SDS-PAGE (12 %) and then transferred to
nitrocellulalose membranes. The membranes were blocked with 5% dry milk in
Tris-buffered saline (TBS) and subsequently stained with the primary antibody,
anti-lgE MAbs. Specific reactive bands were detected using a goat anti-human
lgG Fc conjugated to horseradish peroxidase (Jackson Labs, Bar Harbor, Maine)
and the immunoreactive bands were visualized by the SuperSignal Western
blotting detection kit (Pierce). Anti-V5 antibodies were used as a positive control
that detected the V5 tag introduced at the C-terminus of these peptides. The
Western blot with anti-V5 antibodies demonstrated that all the peptides were
expressed at almost equal level. Interestingly, HA Anti-lgE MAbs were able to
bind to the peptide that carried mutations in epitope ‘A’, but, they did not bind to
the peptide that carried mutations in epitope ‘B’, indicating that this second site
was more important for binding. (See Figure 15).
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[0221]

[0222]

[0223]

50 55 60 Lys Al a Arg Val Thr Phe Thr Ala Asp Thr ser
Thr ser Thr Ala Tyr 65 70 75 80 Met 3 u Leu Ser Ser

whewsArgosSer G u Asp Thr Ala Val Tyr Tyr Cys 8BCPOSHS4/024360

Ala Arg Phe Ser H s Phe Ser Ay Ser Asn Tyr Asp Tyr
Phe Asp Tyr 100 105 110 Trp Ay G n dy Thr Leu Val
égégﬁﬁl fﬁr ser 115 120 <210> 69 <211> 107 <212> PRT

RRTY FI O AL <220> <223> LI GHT CHAI N VARI ABLE
AESIPhritinZatioh &Wr&ﬁgéelﬁgl\lﬁﬁ@%n@? a@erﬁdrﬁ)d@ﬁc IVE tlde of
Thr G n Ser Pro Ala Thr Leu Ser Ser Pro
BejieReBArg Ala Thr Leu Ser cys Arg Ala Ser Gn Ser I|e

ﬁaMs% fic r‘?ﬁ(fé t%gt &?hs%gbtll\/glg e&'bre%s _H:IJFha-ﬁyiéE @eré‘ u%@ td—d’émgﬁs‘?rate
the @C&@r pr@duqlcg\e@f gntipodieg écr a Glusnalnu I@rrmr@gma pﬁpéd@ﬁ%‘f@@pe B.

1Bt Rt k.

ysteing resighle angrKhigrw §h@mncadwrsy®‘@esuzecp Tae serqtpariee@f

R??’Q'd%"g 95 Thr Phe Ay Ay Ay Thr Lys Val Qu lie
) 0

05 <210> 70 <211> 123 <212> PRT <213>
ARTI FI Cl AlKIst2Zys) <Red Pre-irvAladiaal Nediigl S8THBrREG ON OF

> 70 G n Val Gn Leu Val Gn Ser
%ﬂ%ﬁs&b@%%ﬂfp%@é&% W&o @y Ser 1 5 10 15 ser Val
Lys Val Seeudys thsé\laﬁl_eu Bei Afd &erﬂ]mr J{CysAeH)ser Met
20 25. 30. Tr Leu Ir d :
e Tis e o ee SucHBeniueliis 2o, g ot feditufipbentc
fepyidd it cdhplelenFreling'sAsiuvEyit (DAE0 L@botatdries, BeeoB VB 86D 4L
GIF#BQIPQ _/ﬁ VgN Thr Prge %r Al a Asp Thr Ser Thr ser
Vr A5 BVOryeok indeyvgs thesmice W@(? teige igectaday Ar g
secu@hetudh Withteo A ef tMalpeptide iMthukdtendRr if@nfPrete Freund's
adjuvant. Then, two weeks later and three days prior to sacrifice, the mice were
again injected intraperitoneally with 20 ug of the same immunogen in PBS. Serum
was collected and tested for the presence of anti-IgE antibodies specific for
Epitope B. As seen in Figure 16, the peptide elicited anti-IgE antibodies in these
transgenic mice.
Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by

the following claims.
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Ala Arg Phe Ser H s Phe Ser Ay Ser Asn Tyr Asp Tyr
Phe Asp Tyr 100 105 110 Trp Ay Gn Ay Thr Leu Val

wabeosvasoser Ser 115 120 <210> 71 <211> 108 <2BCEHUPR04/024360

<213> Honp sapi ens <400> 71 Asp ser Asn Pro Arg Ay
Val ser Ala Tyr Leu ser Arg Pro ser Pro 1 5 10 15 Phe
\@%%@u Phe lie Arg Lys Ser Pro Thr e Thr cys Leu Val
a "25 30 Asp Leu Ala Pro ser Lys @Ay Thr Val Asn
Leu Thr Trp ser Arg Ala 35 40 45 Page 24Ser Ay Lys

Pro Thr. Arg Lys Gu Gu Lys Gn Arg 50
o5 o0 A ERAPPE balTiid Gaptialy & i° Smintiad? Beieles
GI y Msn B@mgj\r@x@y &2l $6r Xéa $9r XadXba ArgiXaa GBEQGDUNDNY2).
Tyr is Pro Hs Ley 85 90 95 Pro
°Ar ﬂ' Uo ﬁ@% XP&'@er WhgFeiRfye PEoRRD FquUeNsy s o5

<21OA APrs AL SILY KQérZPd TLéals%? PSR AUD 1E20P3).
<223> SPEFETI g a a% AAF OL | GE <220>

<221é\“me‘f68%@5? ide QOQ%%Q“@ ?Sﬁ)enﬂq byyof Iaaminpacid geaysace:

any nat @ralary AR KhA g B XaaesEQi82Qy; 7321> mi sc
feat %Le <222> (9)..(10) <223> xaa can be any naturally

4occur PP RGPS RbCa 8 whersin the ZMinerREld SerbanGea s <222>

12 12y <2 t Y
oo 5 ) o PSSR AR LR i

Xaa Xaa APy Xaldi ArogisdewProArg |a<t2q11M812\1’9:§Q2“£h1P QID
<213> ARTI FI Clidb. 78207

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
physiologically acceptable carrier, diluent, stabilizer or excipient.
The composition of claim 5, further comprising an immunogenic carrier.
7. The composition of claim 6, 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 chimeric antibody,
b) a single chain antibody,
) 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 acceptable 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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<223> PEPTI DE DERI VED FROM CH3 DOVMAI N OF | GE <400> 73

Asn pro Arg Ay Val Ser Ala Tyr Leu Ser Arg Pro 1 5 10
WO 2008875844 <211> 9 <212> PRT <213> ARTI FI Cl AL <PCDES2004/024360

<223> PEPTI DE DERI VED FROM CH3 DOVAI N OF | GE Page

25<220> <221> misc_ feature <222> (6)..(6) <223> Xaa

can be any n ur L. ' acid <220> <221>.

o S Bred SESI KT 6 SERASALNG Gad o5fiRaps el an
nat uastidoylyaespriseng am no aci d <400> 74 Leu Pro Arg

Al a &Fu Xaa Ar %ﬁr gaa é 5 <210> 75 <211> 9 <212> PRT
<2131 %?ﬁﬁ@éf‘ﬁ*ﬁo 9502MIbe $0INEPAIDE DERI VED FROM CH3
de%)Mc@emiﬁﬁtrfél@alatacEaMmd)dFé’sQNiﬁcrmegdowgggudé\/&herébg ser
Thr <210> 76 <211> 12 <212> PRT <213> | FI Cl AL <220>

<2239epifiNgEP e RPVRIRNIReRY wWhEhsOoel ikalbiindswita igh afgnity to

H  sa Bogplbtie E8MpREiAg AhGinftha abRieMBEndY 8f S0 IBNOF2%r
10 <210> 77 <211> 12 <212> PRT <213> ARTI FI Cl AL <220>

<223SEREPINEEDERI VED FROM CH3 DOVAI N OF | GE <400> 77
1%2;5%%1%&3%%&@@ PYBEuARADbyE ethéd dhgiaiky$2.Thr 1 5 10

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

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

20.  Akit 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.

58



