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WD 2008/ 099178 PCT/ GB2008/ 000510 1 BI NDI NG MEMBERS
FOR | gE MOLECULES Field of the Invention This
WO poosf991e$ rel ates to binding nenbers, especi aPCTGB2008/000510

anti body nol ecules, for IgE. The binding nenbers are
useful for, inter alia, tre?tnent of disorders
nmedi ated by IgE 5 including-allergies and asthma. |gE
is a nenber of the inmunoglobulin famly and nedi at es
al l ergi c responses such as asthna food allergies,
type 1 hypeBR¥REYG M g R IECES on. 10 | gE
i s secreted by, and expressed on the surface of,
B-cells. Briefly, IgE is anchored in the B-cel

Field B8t #enBynd transmenbrane domain that is linked to

€ nature TgE nol ecul e through a short

nmenbr ane- bi ndi ng regi on al so he bound via its
Fc T ivepiiangelates &9 lplgdmg ﬁ@@ﬂ’geg;t esgecigdlyanrbesty melecyigy, for Igk.

The Qﬁlaﬁlg In’?etnﬁ)efs%@ﬁ'&hﬂ @oﬂ mr@fzza | R frfenk eﬁdlgcﬁ&epheala{eﬁw R .

known CD23) . Upon exposure to an all ergen,

lncllﬁmgeilllblglqshad aqihm@luce al | ergen-specific IgE are 15
clonally anplified. Allergen-specific IgE is then
rel eased into the circulation by the B-cells where it
i sIgEns t wremblooiiitle ymiogiblubn fanrilyugh ntddetds@betigic, responses such

Il .as | s and _.basophils hr ou. h a high
os s, AT it yBY | PGy B s R g
basophils are thereby sensitized for aIIergen
Subsequent exposure to the allerge ss l.i nks
oIS srrreiesky: aed PPreing o 5%%515%10? of Pri §b§ﬂ%\f§@ Jg}‘{ﬁ PRgored
in thE IBedelt rﬁ&h&@xﬁaeoyoaf tratHsﬁkﬁhHiaﬁ@ d6Hin @ttah ?srhni(@&{o(iﬁ§mature IgE molecule
responsi ble for 20 clinical hypersensitivity and

throughashort axambrang; i ingyregionb smayalso babausi viagfsdiragjon t B-cells,
mon@%sf LG ﬂiﬁaa!nd%i‘agéléltk E}Moﬂtﬁ{ gb‘\gaffﬁﬁt??gE Wckio {)(Ff%lm,tam%own

ltane us I n Ition user u
as CDah)l Bﬂuqnmgpdsg@tned Iaatrgch, Brcscéaﬁat produndiallerges-spesifisHglasre

clon?l#?r a?n;g elge C%eﬂ léé rll elasdGh@ thé/ cnucugl 101? E)? 81% B cells

O recogniti
wheteh'as g forn baumd ha lH—ce(l]EGl)roag)ﬂm RAceRVB BS Weﬂﬂs asslb}tmiaﬂ :eelh;wme basophlls

e ndert aken to t thes nitjon _sites. ..
trogis RS, RS EbT (L oy IR G, G ORH A oy Sasitized
for aﬂl@[rgtsth oSishsfueht pbdile ms&h@aulrgen I@adée.hhlesaﬁe FERE én aiasEdell @i

npetitive inhibitors of | gE-receptor binding (Burt

basoghllsa{perebﬂﬁtwatgng tpﬁﬁ{ﬁl-pas%qf spamige angof Trlfgcgql}s respiisihlefor

clinigdl: hPIp&l?etngﬁﬁrty Arilanhpitldgs [ 1988] Hel met al., Proc.
Nat Acad Sci . 6: 9465- 9469 [ 1989]; Vercelll et

al ., Nature, 338: 649- 651 [1989]; N o et al., Peptide

VDBﬁlQlQr%/ tgggﬂ&&hgtq};h@%g{&ﬁ{gqg 924 Rinctonal activity through FcERI with or

without simultaneous inhibition of FcERII are useful for inhibiting IgE-mediated disease

conditions, such as allergies and asthma.

It is generally understood that FceRI and FceRII bind to recognition site(s) in the IgE
constant (Fc) domain. Various studies have been undertaken to identify these recognition
sites. For example, peptides corresponding to specific portions of the IgE molecule have been
used as either competitive inhibitors of [gE-receptor binding (Burt et al., Eur. J. Immun,
17:437-440 [1987]; Helm et al., Nature, 331:180-183 [1988]; Helm et al., Proc. Natl. Acad.
Sci., 86:9465-9469 [1989]; Vercelli et al., Nature, 338:649-651 [1989]; Nio et al., Peptide
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Chem stry, 203-208 [1990]), or to elicit anti-IgE
anti bodi es that m ght block IgE-receptor interaction
w@ Buwsnomrs al ., Ml ec. |Inmmun. 24:379-389 [1987]PCT/GB2008/000510

Robertson et al., Mlec. Inmun., 25:103-113 [1988];

Bani yash et al., Mlec. Imun. 25:705-711 [1988]). 5

More recently, Xolair(r) (Okalizumab) has been

produced and marketed for treating asthma patients.
Chermtrm 203 +208 i 9ADherrtaklivibantitigll almlbnﬁméhaé meight éﬁlck Beftyeceptor

c

nterb3h (B B KPR AR 4o BFTDs  BRoBLAGE B, M It
25:1008313 [dOR$]s Bamingbh lbasqpholécs ImByn. r%dl!i)éﬁrlg [EgBPace- bound

| gE on Fe6RI-bearing cells, Xolair(r) reduces somewhat

the degree of release of nediators of the allergic

I eRRANEEentBROK Slaf: ®(Dnlafizeth £ hasifdn bfoduddd ahi hRaElteddl fsméatmg
patent a I.cation publication nunbers: WD 93/0Q4

asthufgh RIS NogR0 .2 Mg G IppnocigpH antikpdidis é‘?l%,"t‘i"?nlb’ binds to
humAPEE, ﬁl‘éfe@ ?&u&*ﬂ?ﬁﬁ‘: B’Mx&lﬁg & 18k %@crleﬁf FdeRE by 1R @Q{fé’«fe of mast cells

potency an Xolair(r), arée needed to inprove th
and lpasmh11§4 Bg redveingsetiadecbosnd keFepFeeRIFhearing vellst K@l@lr@e@y:es
| I
i3 e S e RS
Internativinbi patdmit metiliegtidinguahchtibo nembasah O34 73 ynd WiCoight807.
FCERI (the high-affinity |IgE receptor present on nast
cells) with or without sinultaneous inhibition of
Fc E&vbver?&h&% bixidi membeae [ghsudhhe thaay emth ia(hﬁlglieﬂ hfibity snd/or
bi n to_and functional tivity throu FCERI with
poteisy it RO M HFERGOTT it B RF BRI g ek qstfa*?ﬁ%
i nhi bition of binding may be by direct inhibition,
The iR¥en@i¥anpl €, by neutralizing IgE. The binding rrenber
the i nventi on typically neutralizes human IgE with

an_| Cq g | ess. t ﬁggn abo t 10 nMgrr det er m ned bﬁé for
ex B¥PHEsng pprgpqria ?‘Lestgé‘F Fﬁﬁ‘?ﬂ“&?&ﬁ 3R GOAEER> W Ve
deve(k%a BindihaabeiRRhieh idhite: Bthdifly f0ind FultEbhRe ﬁctﬁfltyttllilﬁugh FcERI
vention neutralizes human IﬁsE with an 1 C50 of | ess

(the pyghrpram et TeqeRior Biesqné ei maptieqlls) b Ar vathsutsipuliinequs drhibition
of Féf@n about 0.2 nMas determined by an RBL-ER51 cal ci um
signal ling assay, for exanple. The bindi ng nenbers of
the invention may also bind to and neutralize

Do e ARARRRIE A AL RGPy rovet

FcERGHFI1CB26 08¢0 8ib1t8neods &hﬂndhmg)frFBEﬁHr Fheinhithteon ef\bentingomay be
= t . .

by oGt RR Y SBRBlenh porfenbnty gree Bdiiamsrary of g ipyention

typically aeﬁtralﬂzéyhtmn [P waliftag rIms MefleBrthand®ow S bedsterfnied by, for

standard. conpetition assay.. 5 Th s
exa@ﬁ&ﬁ@h@%iﬁ@ﬁl&%l%@@ﬁ%ﬁ& by aficmpbaggnby e binding

men¥eLYRRE iROntHinSRuEAIZSs fldadn BEvith an IC50 of less than about 1 nM, or less
than about 0.5 nM, or less than about 0.2 nM as determined by an RBL-ER51 calcium

signalling assay, for example.

The binding members of the invention may also bind to and neutralize non-human

IgE, meaning IgE orthologs that occur naturally in species other than human.
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medi ated by I gE, especially allergies and asthma. The
bi ndi ng menbers are useful for reducing circul ating
WO e@8/09gEB i n a mammal , and useful for inhibitP@YGB2008/000510

al I ergen-induced mast cell degranulation either in

vivo or in vitro. 10 The binding nenbers are further
useful for inhibiting biological responses nedi ated

by I gE bound to FCERI with or w thout sinultaneous

i nBirlirtgi oemiodrs &f thé hg'emain aresponkespecifie dordpE dvayothg E

. bou .0 FcERI | . . eit n viyo.or . in.wvitro, 15 The

gl S s b e St SO Sais e b drpeor

dembiisitiatetlYor Sti@tplasn 4 QhindaelPdongletifiéh 4554, presence or anount
of 1gE, or the presence or amount of allergen-specific
IgE, in a sanple of interest, such as a sanple from

anTﬁ@BlH&ﬁﬁ%'n%n%rsaﬁré &l ?orﬁ&%ﬂn?grgnd/ Yev fd %Qﬁ’éo?de@h&oaqe

be useéd to determ ne the sequen esl dues
medmﬁglrlﬁ’ 1%, %Pemlymﬂnmeﬁgndre&ﬁhmﬁr For exanpl e, a
pepti de-bi nding scan may be used, such as a PEPSCAN-
based enzyne |inked i nmuno assay (ELI SA) as descri bed
[ nTﬂebiaﬁilnga’le&ﬁw'selr@udeﬁﬂédyrrreddcmgalrcﬂetmtg' fike-1pE Iitdh ngmmal and

wserGB o B s men S peeRued! SereileaoT Fgr Phavat gL

are systenatlcally screened for binding to a blndlng

The ptldes may be covalently coupled t
ggeﬁlpdea rreaRosTsease fugihed usRfuh for gyntafm&@olﬁémh raRgnes mediated

by Iﬁ@&dn@@&F@Hl Wigh bwighdut ﬁﬁﬁfta&Bus‘iﬁﬂi%{tfoﬁ loPB8logical responses
conformation. A constrained conformation may be

medigfesihydeld bawndig FBRE eithst natiyoney imviter mi nal Cys resi due
at each end of the peptide sequence. The Cys residues
can be covalently coupled directly or indirectly to a
s upppobinding mfeatherssaf ¢lie invxation hlso b@ptdiageosjtis utibityd such aa for

deteétlrigﬁﬁ dprﬁgerﬁgﬁér%%@p o:ﬁ,IgE1 1 l}lécp pr! sgac‘éedor abnogg qﬁ&#ggngpegiﬁc IgE,

in a gepilé dbneegt snders @GaMpk FoRdimgthineitidOr alldrgiaghmt. of the
anti gen. Doubl e | ooped peptides may al so be used, in
which a Cys residue is additionally |ocated at or

neamy ligibls Methel Aby bdgseR &PddisiRiRans &gﬁﬁlce SPRsiM& bound by a
resi dues can be covalently coupled directly or

bindjngqnergher| jox eéa@peu@aeﬁee@uﬂw@éa%mehbq wad, svﬁeas;felfﬂﬂw
basefl ‘%ﬁi?n% lifkey %ﬁux'l@%@z%ﬁ(li(i@@é s@ée‘n@@d 1nVHe{ali‘1 e%ﬁh&%%@reﬁp Ina

each side of the central S resi due.

pepiRighgrdieosc?s spdgseB2bing peyskd by PEPS@ANtﬁysmx thettiogerldpying
peptgi%g] 8LALE 8mat?g g%/sgl% Ss'yF{o ndt %c%ﬁ}ﬂ sc,IrQe Eac? %oq 'i)?nd%l& to a binding

engl neer e
memper u'Fhelmgtldﬁaimayédelcyvalmtlymeuplgﬁompmcmfa@tol formahd yrray of

peptds P B R R e B R e oAty R

confomyation wiay\be phdﬁﬁéd dsmgﬂ@p(l@s Gavits h Rgmidal S resid6@4t edh end of
blndlng 5 nmenber binds, wherein

d
T AR O TG R TR RN LA [ My B

suppoft stiffRGWREH Sat the peptide is held in a looped conformation. Thus, peptides used in
the method may have Cys residues added to each end of a peptide sequence corresponding to
a fragment of the antigen. Double looped peptides may also be used, in which a Cys residue
is additionally located at or near the middle of the peptide sequence. The Cys residues can be
covalently coupled directly or indirectly to a support surface such that the peptides form a

double-looped conformation, with one loop on each side of the central Cys residue. Peptides
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of IgE (e.g. peptides of about 5, 10 or 15 conti guous
residues of I1gE), and aligning the peptides in order

wa eoodevarsri ne a footprint of residues bound byP€TI&B2008/000510
bi ndi ng nmenber, where the footprint conprises
resi dues common to overl appi ng peptides. 10
Alternatively or additional 4y the peptide-bi nding scan
nmet hod may involve identifying peptides to which the

can bd S}ﬂtmgceft@@ﬁeﬁaﬂa&i ndé Oyt tesidats dag drtefaredie\e@gineered at desired

Si gn noi se rat.io. De aj | f a suitable
ocaffufy R R PGSR OB TebysesnEt o b e A
cons@ael PEPMed May B&h BE bereddel 8 a potilQEmdInBaAksadl & pPeBlidle-binding
known in the art and that could be used to determ ne

scanipy ipgaly ¢lidertifyne (heg usipediIam ¢ sbafpepsifey tapvhich thobinding
menfRPhh S Wi R t‘ﬂg péﬁﬂ@s fl UhiRy acicf‘s%g @essdoh@s&gh&ﬁg tPFaghwents

mut agenesi s, drogen uterlun1e ange,
of Iefplect paptdes of, abNNZFQ, 1ol Heomtiguous repiiugy ¢fdgE ) pivd/alighing the
peptpcfe g] cﬁgenrgﬁ tﬁgg{mlge a fo%%rin@ })a/frirelgalhhtles boﬁd ‘tgyrthn'%%wdmé mel%nbeg where the
footpmﬂbempﬂées témiuemmrhd;mtro ovejappingipaytidedt 1 nhi bit b| ndi ng

of g 20 variants to FCERI with or w thout

simul taneous inhibition of FCERII. Linear epitope

se Auxemaﬁaelp br dddition&lydthe %tﬂd@%ﬁﬂl@%cﬁﬁ%ﬂh@@mﬁ? APRBA igentifying
tldes conpri sing.the may be e oyed to

pept}d&éﬁw ly‘h h@é?ﬁé\mﬁ raembeg Ginds it deet A Sh&nﬂdwﬂﬁg ratio. Details
of a BRABR J’%Ftl&g bﬂ‘n‘ﬁﬁg Riaf $RMod VEMAing BRDS aH8S6Hh bt?ﬁile laf.

nor e bel ow, bi ndi ng nenbers according to the

Othgrmesimds gt iravieell knewn irsthewri and thaberuide used fogleteninitis thﬁ rgkidues
C |
sou Ao 2 LR TR KR Oy oo

mutagtm@lﬂst hydro gm;den‘euumabwl&egeo nesospecmeetryp NOIR) gind Xl-ray
tivities of IgE, but typically inhibit IgE binding
Cq“? OFERM with or without 30 sinultaneous inhibition of
bi nding to FCERII. WD 2008/ 099178 PCT/GB2008/000510 5
hb tral.isati n of E binding to F h or w thaout
" fhRiRiRE BgEOF Al 1% VHOB may R PRy rw %ﬂ@?qraﬁatrahﬁe

Varla[fEﬁSFHug h Wiadidg emSéd SMhdhvddtien BlaQloiag %bt lﬁlﬁBit\BirﬁiﬂngJff IgE
the receptor, such as al | ergen-induced mast cel

varigiigofisRAPIB 9T WEhiistaiencoxs S@}@Wﬂﬁ HeEREur i ng
neutralisation of IgE by binding nenbers of the
i nvention include, for exanple, l|ligand receptor
bi bteandpitape sequenges eilgb.s18. hatselajsid psptle fragaeais@anpdypeptides

coméx?ﬂi-g/‘ﬁh%% gl'a¥ b% !ﬂw to 1Aenplf3{,) 'g%l{e?e{%e |0r11ag‘%' %niﬁl?c%g%sg éirnginﬁ,ér)l/embers

(ﬁﬂkmhﬁBMhnwﬂﬂman | gE bi ol ogical activity, such as
receptor binding or mast cell degranul ation, by 100%
or

As described in more detail below, binding members according to the invention have

been shown to neutralise IgE with high potency. Neutralisation means inhibition of a
biological activity of IgE. Binding members of the invention may neutralise one or more
biological activities of [gE, but typically inhibit IgE binding to FcERI with or without

simultaneous inhibition of binding to FcERII.
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alternatively by: at least 95 % at |least 90 % at

| east 85 % at least 80 % at least 75 % at least 70
waorooamdiemst 60 % or at |east 50 % of the actP@I/GB2008/000510

absence of the binding nenber. The neutralising

potency of a binding nmenber is normally expressed as

an | C50 value, 15 in nMunlsess otherw se stated. In

functional assays, I1C50 is the concentration of a

bi MNeutredisaticardiégE binding teBtERISvith dyiviithogi daliltane syoinisivitioy of

% of .it Xi mum i gand di.n studj es,, 1 C50

o R el e ST Or Pt g% e edp S e g
suchBid a%r?én RN ABhass ReCdtpulaRbdi ng | evel . I CSO may be

cal culated by plotting % of maxi mal bi ol ogi ca

response as a function of the I og of the binding

me r :

SRl AIEER b B e sRiA g ) LHRILE AT
invepiigrcinglode, fer expmpldaligand eccgetoehiathemi@b Gsaysl ané surfiee phmyn

ool AT B BUOREY Deron andior s described or

referred to herein. The neutralising potency of a

bi i.ng nme r .can be expr.essed. as onean. .25 e
o BiteRor SRS b e Rt ol YRR acsbepiapey ighibit
an Ig'[i&&ﬂﬁ)gicaﬁacﬁY@}a , 366 e@fredebt%r binamgrot hiamc@u Mé‘érb&ﬁﬁa‘cﬁﬁa @ plmt’@ or
, .converte back

alterppfayely §yp afgast 83 %4, éfa'gfst PM» ﬁblsassa%%% At léast éO é:a atalteaqt 8%15@ at least
70 %B,rat Rﬁﬁ%@ r«y@ler S Rhst 56 %&ft’é@ a&ff«'artﬁmoarb@&ﬁé BPin¥ bﬁfdlﬂgerﬁéﬁbel-o
replicate. The person skill inthe art w
appreci ate that the greater the nunber of repllcates

DR 05 SRRl Py FURICE e

in anurﬂdssaotﬂxmmtssw |Th diahckinna] hesays; 1Cso Mehe calcersatiponf ©binding

l.ogE.act i n an assa . de rlbed
menpRFuRCdel Y Rela e RSt B A e S e
studand Chds theabh@agatidgEhatCEdiess ewiptoe @ﬁldtdg&iy i@@% o a¥hal specific

2008/ 099178 P 008/ 000510 6 6_use aor. det erm ni ng
bmd&ﬂ%‘&\f@ﬂ ?%1;? mgy ﬁTWSB ‘ﬁ fting go P@‘Eﬂﬁlﬁe{%@glﬁﬁh regRonse as a
functi6s bﬁh@ 142 oTtkd H18din dg hﬁlﬁﬁéﬂﬁh&%tr@th&ﬁﬁﬂ&%mgadc doltiMate/program, such

chronato rag?y bi ochem cal assays. |n anot her
as Pep (el ftah%gmwé@rfwaﬁn torbe datp o ganespiedec vathes. Potency

[
m@%ﬁ?‘f*ﬂeﬁﬁﬁﬁﬁ%ﬁﬁ bpe S BRE Rl iplodin o BT ARAGH B dbasor
as desgiibpd agirefdirestorhereer t o i mmunogl obulin E in serum at

| east 10 fold lower than XolairTM or alternatively

at least 20 fold lower, at least 50 fold | ower, at

| edB¢ natbrafinhglpstedogwen blrmling mastier t&0be dxptedsedawsmgeommdan.

| east. 125 fold | ower, | east,.150 fold | ower
GeolEaTpIs Ao YRRt BIREIC M) 28 Ak hSger meadhd Biaee Shipe
logaki€tmgé v41Q€s dfalddtal s@b{\@dSnv@ftecBEack &25bash Q0 nfipbéet. TEWRIGuirdQhere to be

Neutral i sing potency of a bhinding nmenber as cal cul ated

at leagt txg%mgg%lweg e atdast grpiegably at east 5, more preferably at least 10

replicate. The person skilled in the art will appreciate that the greater the number of replicates

the more robust the geomean value will be. The choice of replicate number can be left to the

discretion of the person skilled in the art.

Neutralisation of IgE activity by a binding member in an assay described herein,

indicates that the binding member binds to and neutralises IgE. Other methods that may be
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first species (e.g. human) may be conpared with
neutralising potency of the binding nenber in a
W@ ewBloga17@assay under simlar conditions using POEGBR@R1000510
a second species (e.g. cynonol gus nonkey), in order
to assess the extent of cross-reactivity of the
bi ndi ng nenber for IgE of tle 15 two species.
Al ternatively, cross-reactivity nay be assessed in a
usedclongeseintiniog bisiding o g baslsgymembzes tqjlg@dncilm@oEMSAnﬁfeetem blotting,
her ej of the
1mm%g{>})a} %1*31%&%3 \M}F 1i;]1§/ chrom to%rg@ié/ranﬁ ng 1,‘3% Ials]say?J otency in a
hunan | gE. blndlng or bi ol ogi cal assay than in a

| ar assa mnth | gE from speC|es ther
sfiothey, SmbOdiimeRt of g JPYE RS e P‘é’f"ldﬁ Bt 1al aﬁﬁzs‘qwgﬂ%member
spedlﬁb R 1rﬁi§§1§3glcyﬂuhl|ﬂEmdﬁﬁﬂblh&lEg Hﬁtﬁbgﬁhag Re 8t RV fok h@rbuidihgaof said
simlar assay with E froma speci es other

bindigyaembewée éwewqgwbalm ﬁulﬁﬁﬁfumglzlebst ABifolg layyer @F‘@P@@@ll‘%’l or
alterAzPRYy Mé’ast FPHIABYREP Lﬁeasp% ﬁ}?@ié |§§ ; Rhd 79 E‘&ﬁérQBw&hémeast 100

ina”simlar assay enploying Ig cynonol gus
foldhemdcest, least 125rfoldraw trest leash bl fmsinbwenrayledse200afoblowes aideast 300

fddﬁ%"n‘%%tg%’%{ @Eﬁfdgo‘i%} of aP ]%%“E |56(5 1(.;0 + 10¥Ver potency in the

I'ng assay may be
determ ned for a concentratlon of human | gE of 25

oS B B B Aot R B SRR B AR Pl rom
ﬁrstﬁﬁcaﬁasl (€8. imapinay BbtahRed With Sdulialidhg Rﬁémﬁls'ﬁ ﬂheQﬁAcﬁﬁglkﬁtmber

gnal |l i ng assays using human_| gE and nonpl gus Ig
ina éllrréla!S ASRRTGIST slrglgprecozgmog@usmg&gﬁ nga RS eEiES cynomolgus

moﬂk@%eﬂt dr@d? 16 BB MLoxfenB bl &%Qéacﬁ(n’fg}' ot thy blfn&’&x %&Iﬁ?d% fo@ B of the
han for IgE of other species finit bi ndi ng

two ﬁmmér Aftgmatiyais arosgrreapiiityeay Hegsseasediph eomp%tﬁ@gtblr@ngrassay,

as dgsgrlf)%elgnznéggg%lsémpeﬁe?%cgggg;)loggi7gonkey IgE, or in

PCT/GBZOOS/OOOSlO 7 be about 100 fold stronger.

s of dat bt ai ned f or, n. and .
oy ARfRe BlomipB BT ERES ol fihalint PR R uBhe pojensy ing
hurmah hel b\lgdllﬁg lﬂbblblogfcat &enyi tHMﬁlﬁtal sﬁﬁﬂeﬂ‘afysa? anth tI)g]FJ fromoa species other
I Ene ralisi Me | C50 o 5 about 10 npM or
thary th nsutaagglﬂépﬂtﬁn SN AR P EDS i R WﬁlEﬂ‘ﬂfHan IgE
mayftRlg r @A TR a@mnBBb,ss wak 1§@fr§mtamﬁ§d1&rb@1£ér 8 WAERAY Potency in a
AlternatlveI% the 1C50 is |less than about 3 nM In

humgp gl binding e bigleatcsl aspayenaycty examplachs abpury-ibgreatar thay in a
s 89 R0 BBl Rl e i o
abOlﬁrlé\ﬂr de doldgrepigy| MDMpmlﬁ@ﬁllmgpmﬁet the dpwen RBE-ERY1 calcium

e o L T P
compyre@ bnife potehgyfusing 1RBhe/ER6AcynembiguoigH wdsr dthawidenivhilapr
comfl ht ) xtnglﬁ\éAeezls ?{%(iag;’%ﬁéﬂgcgin%H%Fa%gg}gﬁg%?c%rgs?g?u'ylllmgl; gsségys using

human [gE and cynomolgus IgE are shown in Table 2b.

A binding member of the invention may have a stronger affinity for human IgE than
for IgE of other species. Affinity of a binding member for human IgE may be, for example,

about 5 or 10-fold stronger than for cynomolgus monkey IgE, or in another embodiment, may
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0.2nM or less than 0.1nM 15 Bi ndi ng ki netics and
affinity (expressed as the equilibriumdissociation
w@eorsvemrs KD) of | gE-bi ndi ng nenbers for hunaPCT/GB2008/000510

maybe determ ned, e.g. using surface plasnon
resonance (Bl ACORE). Binding nenbers of the invention
normal Iy have an affinity far human IgE (KD) of |ess
t han about 10 nM and in sonme enbodi nents have a KD of

be abhaas $00-frddhstRDgab dxamplen b datnowsihed foe hixb dimem bisd dyavmokgus

s tha finity for cynonol gus nonkey
nmngaggﬁgmh PHEM dﬁ%?%a$£ fan about 20 nM in sone

enbodlnents have a KD of |ess than about 10 nM A
er of nef hodal ogi es are available for, th
InERembsr obfhednyrgtion Py hye Wrlekmeutsatising tppﬁa%wortleso of

aboult tl@ nRiNd+ 168 r\§1th 2D SHf 'E!or{E@ﬁtFé?i@Q lbe Qvaéu?IgE' ifl E"?Sﬁsxayﬁﬁe an RBL-
Ki netic Exclusion Assay (KinExA) is a general purpose

ER5{l mm@a%g@ymslaaiaﬁor\rhﬁpr(rm@ X dlhel I@salsﬂasmban about 3 nM. In other
emb§cﬂﬁx%ﬁ§t5 %é rﬁo &r[@sts %{3}1 ab&ﬂqtnl\'/[ or §&R %k%.b&{ o'55Ev u(gr 1{&9 than about
Iu i'$S0¢1 atlon const an S, associ ation
02rand d|SSOC|at|on rate constants for antlgen/antlbody
interactions. Since KineExA is perforned after
equi li brium has been obtained, it is an advantageous
t ethidbheeerhibodirBent of theliBREtISL ﬂh@retlhﬁro@eﬁﬁn %Qla%d bmdlng member
| tival ent ntl / nteraction. The bi ndi
SPGC%wag&ywwa obplin q\ﬁ“@%ﬂh?@?@ sfifas g Emh §€°’6‘Fa’bﬁ%ﬁ mh%twn of

calcfufh stenBMInlzliRlc 86y P9HolBIEBE il RBLUSES 10c11&bNEXAdrSInM, or
particularly appropriaté where a multivalent antigen

alterﬁ@yﬁlg lmal@anrﬂml\fl rtess dhagf0. A less dendtnMyress dean OaFndl, less than
oznﬁﬁ&ﬁagtmﬁﬂﬁﬂﬁhs'ng nore than one anti body and nore
an one antigen. In such conplex interaction WO
2008/ 099178 PCT/ GB2008/ 000510 8 rmdel s accur ate KD

C R SR EE Rl Ghgibh T8 KRR BEIRERL B o)
of Tghlsihdihg ﬁﬂhleisCfmﬂﬁnlfﬂaﬁtIgEI ma® Be d@brdiBed, Ag. negsurfack fysnidae

reso Bt (AR B0 MR RUba TPt BRI b Ry o

hum@® BENKID Jf lesathah Bgdut en‘ﬁpﬂ bfteitsofit einBBditieN® BV ONK DS than
IS provided an isol ated blndlng menber specific for
aboqtms{hé@ PHpLARRPdmeHts bave 2 K of lessbimandi. {\ ty fggcynomolgus
monﬁ@;ﬁ%ur@fs}oruﬁl%%ss f8n Kb SHEXPaMTRL sfb%%%umeﬁlstfﬁw@kumﬁass than
200pM or |ower, 100pM or |ower, 5 QpM or
aboytdQeM. 20pM or |lower or 10pMor lower. 10 In vivo
endogenous | gE may be gl ycosyl ated and therefore
gl ycosyl ated human IgE is
A number of methodologies are available for the measurement of binding affinity of an

antibody to its antigens, one such methodology is KinExA. The Kinetic Exclusion Assay
(KinExA) is a general purpose immunoassay platform (basically a flow spectrofluorimeter)
that is capable of measuring equilibrium dissociation constants, and association and
dissociation rate constants for antigen/antibody interactions. Since KinExA is performed after
equilibrium has been obtained, it is an advantageous technique to use for measuring the Kp of
a multivalent antigen/mAb interaction. The binding of an antibody to an IgE molecule is an
example of binding to a multivalent antigen. The use of KinExA is particularly appropriate
where a multivalent antigen means that multimers of antibody and antigen are formed

comprising more than one antibody and more than one antigen. In such complex interaction
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a therapeutic target for human therapy. Wile
reconbi nant human |1 gE, which may be
whamseeilas | y- deri ved and not gl ycosyl ated, nmayP@EGB2@®d/000510
in assays described herein, binding nenbers of the
i nvention may bind gl ycosyl ated human I gE, such as IgE
produced by a 15 nyel oma ceBl |ine such as U266.B 1.
This represents a significant advantage of binding
models pbmrate Bb estinsationvembe difificudi Abe KghBrdowpthaddalzsheambn coglicted
25 b i LSS (BN Bl o BUFE APBUL GOLLORS he
KinExA imbthdytolopy) aatibody 1prhed £Kalbf §.3aM saBstdimiatujn 1oamt Itl’m dgolaerM
.mgl ecul e 9L humani zed anti body nol ecule. In one
Wh“ggﬁéﬁ b 30HMi nvention, the antibody nolecule is a
nmonocl onal anti body. An antigen binding site is
generally formed by the variable heavy (VH) and
vaFi asther empegimerty }é}hq inyaHeRythetsusp PWVH%%’P felatagjbingingyaember
specﬁﬂ:t foBRnM ggﬁibﬂﬂn BRI RG6e i@g_fg?& IWelsds)fneaghr&Pﬁsfn%qﬁe KinExA
ypept | | oops, terned limentarity determ ning
meth@glognsA(t@DRsvely TKe08260pd! ot lnwer | OIDRE of bweaéﬁpMH»r lower 20pM

IF&QR% HCDR3) and in each VL LCDRI, LCDR2,
mﬂ%ﬂ%ﬁ%;hp ogg ﬁ%r with framework regions (FRs). The
binding nmenber of the i nvention nornally conprises an

i hody VH and dopmai n

‘ﬁ Oé?ﬂ?BFf ergay s£¥°°8¥ ‘Fﬁﬁ% %ﬁ‘?ﬁe 8y RSy, E?g‘?ﬁ’d?“ﬂ“an IgE is
a thaa@pmﬁd &6t for aaﬁla@meta@@memeo@ﬂibhﬁﬁmunmlIgg,umcmuy be

rjse an antlbody VH dongai n nprisjing a VH CDR1
bact@@@ -GeHed 10&&'@10%3’%@%@3@%]9%“5@#6“ %ﬁé@ysaIF%CéP%bWésl §indjpg
menﬁJe?scbf tKeoiﬂdetl%ﬁ i bRt t I

CI?)FG gl%%a\l/\%&-lé%gs/ g QRIST% gﬁﬁgdlﬁna/i:ry a

myeh@ﬁ/@imegwqm@mG Bd. fTihisrrenteschis apigaifisapadydntage df bigding

menrsA 3 gty BleP gl sy g log B st ifiggfiip g v
huma®2pplig@ns212, 222, 232, 242, 252, 262, 272, 282,

288, 300, and 306) and antibody VL domains (SEQ ID

NCS: 318, 320, 322, 324, 326, 328, 330, 332, 334,

33@., bidd8g ma3dBer A4l in3ddion 34§ codPBse ad bRy nolddde, pPaably a
humgry gntgmgy gg???%]’gr?ga 64 m%%%@tlg y,q&gzgﬂejslggmi%%%i@%i@ invention,
the ab@béd) méRBeud@is adBond@londInBbody38- 40, 43-45, 48- 50,

53-5 58- 60, 63-65, 68-70, 73 75, 78-80, 83-85,

88- 90 93-95, 98-100, 103-105, 108-110, 113-115,

1185 ]aggg nl‘r%&m]%éte ig-églella:ﬁg foﬂfr’éﬁ‘bil g@van%ﬁl%h@al{gn (Vi—g%n&-éélable
- 148-150; 153 5, 158-16 163-165, 168-170, 173-175,
lighti(¥3.) isgyumogl@gilin@Bmaig gitlo the anggentbisding 58er0e foraed bpss,

w8 o Bt e

threéZGBRE Ex‘ﬁeacHG/EH GTODR 2,ACDRR 3, HCRR8) 4d0n e2B3[2BEDRAIBERBS,
He égg heﬁ “flgi BidwoiR iearas (rRy). - 309, and 314-316)

The binding member of the invention normally comprises an antibody VH and/or VL
domain. A VH domain of the invention comprises a set of HCDRs, and a VL domain
comprises a set of LCDRs. An antibody molecule may comprise an antibody VH domain
comprising a VH CDR1, CDR2 and CDR3 and a framework. It may alternatively or also
comprise an antibody VL domain comprising a VL CDR1, CDR2 and CDR3 and a
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the present invention are as listed in the appended
sequence listing that forns part of the present
waele@shedams e (al so see Table 3a). Further CDRs BCEGB2008/000510

di scl osed below and in Table 1. AIl VH and VL

sequences, CDR sequences, sets of CDRs and sets of

HCDRs and sets of LCDRs 15 8iscl osed herein represent

aspects and enbodi nents of the invention. As described
framhwpidi FExamples ef antiboSDRE dogeing (P EQ@ 4D OIORL2, 1ICDER, 33n4R, CBRE, 72,

R e

272, REDRBS, 100, ARiS306) het mitibedyst Btledaina(SERID dIOSCBRS 320, 392 324

326 ﬁ@%@ﬁﬁeﬁz%ﬁggg\hﬁgﬁ%ﬁ B%fﬁggs%hn%’ﬁl Y34, 35013881, 362,

364, @65 Immm B, 994 3$6t33’8\&h& Bg) aad U@RSEQSEQDDQWOSTQJ-SSQMDGH 15,

18- 2B, A O S B A 81501 B 55 SRTh 6 Dol KT 50,
83- 8%“8’8@{?@3 @@'Mo@@oﬁ%ﬂ%@ﬁi@%ﬁ h% ai1R. 12@ 1@@f1€2@t {126,130, 133-

aht i body nol ecul e was ’i sol at’ed havi ng the set
135,988 éhclds-148, II8ohf, 153-Fdbl B-160¢ ekl @t by 173-175, 178-180,

5269481 9590839005234/, 0 NE i s

230,2881225,(238-2d 8y 143exd 5§ 2432 300 253-75%0; 258-26IDR63-26U08-230,a078-275,

278385 PRI TR 058 3B Soc B BRI, AR B £ 10 Tesprene v
the pl‘ekﬁtahve%ﬁbﬂl hedy hé’ce@ asthé E@gﬁ%ﬁ?ﬂfh@?ﬁnﬁ gKSéD;Mm; ?? of the

and
preswiééﬁeb@ga (Pdsocsee Tﬁblﬁﬁ@c ﬁurtk%fk%{%Rs %f%§156|18@dé’81Wéal}déB it a@%a All
VH VL &qu&%&@tCIﬁl@ 8d e bets 9f COR AR EL1YGAHCIDRs K@bRls of LCDRs
residue 99 is replaced with S, and Kabat residue 100
disclogedrheprimecpresoit espepts apdrmbaneys oftge PEFRIEB2008/ 000510
10 Described herein is a binding nenber conprising the
parent set of CDRs as shown in Table 1 (Antibody 1),
[ nAwIcl'es:ﬁmeRtin,iasf‘sSE@GERsN@omﬁris(eK@rDﬂl COR20md TRB- 3Bips, a set

ot HEDRSEe{e Ry RED Hed b Bk Bl SHGS O bRy,

LCDR2 N LEDR Kabslbssroglsireise stafdd,-a3%$t, of IC(EHB2 mdndSEQODRSN@.‘l LEDRs.
(Kabat residues 5 50-56) and LCDR3 is SEQ ID NGO 10
(Kabat residues 89-97). The bi ndi ng nenber according

t 0 Alth@rativite ratunﬁﬁhgmymaérs)@ tHeEnvteBoPRb R Bémtise Gh ABtSERBARNg
as shown in Table wherein one or nore of the CDRs

site yiflya agwa- aaquséw@l%mﬁ'l% gorally peayérediby wae osmpret (IR ¢ Hriset of
cm@s% Qtn'oﬁ R%tibAY Y REin sEIHId, 'aé)@@cusééa fSONE pehodi ments, the

bi'ndi ng nember conprises a set of CDRs having from
one to ten additions, substitutions, deletions and/or

. ati
ASGALORRLALA LG8y U0 AL SRUBNERR ot
sequendes hs shotvinon Fablell e(!;eie\thbbdy Antlihbagy a ptocessrofapvmivetion we

gene&%%cge? ip?luﬁp ?fcﬁ?g[’ rgé, gqe% gwgl red o 2§dvgljtﬁ EBR® sequences derived from the
parent CDR sequences and having modifications at the positions indicated in Table 1. Thus,
for example, it can be seen from Table 1 that Antibody 2 has the parent HCDR1, HCDR?2,
LCDRI1, LCDR2, and LCDR3 sequences, and has a parent HCDR3 sequence in which: Kabat

residue 96 is replaced with S, Kabat residue 97 is replaced with L, Kabat residue 99 is
replaced with S, and Kabat residue 100 is replaced with A.
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and/or insertions relative to the parent sequences of
Antibody 1. In another enbodi nent one to ten

WG aesoIes i ons relative to Antibody 1. 15 | n cRCT/@BR008/000510
enbodi nents the binding menber of the invention
conprises HCDRI, HCDR2, HCDR3, LCDR1, LCDR2, and
LCDR3; wherein the HCDR3 hills the amino acid sequence
of SEQID NG 5 optionally having from1l to 5 amno
apkar86ithdréianss bisdihg hietibti @nsprisihgltest pamms set ghEDEs as shown in
insertions; and the

Table S ASE@AYD) Noyhich %%pk%@ﬂﬁ Ng{) I%Ag'&ﬂ;:{t‘ ger%ﬁﬁlie?% BEHIACERY s

SEQ B8, AACival RBSuesSH0S)| HUDRONSSEQ 8D SI0: SriKabatdésiucs 95-102),
insertirons. |

LCDRihie SEQ IRONQe Ql(;;ggélﬁg@e%bé%% [&elﬂgg isaéi:ghe @%@aﬁﬁe@yﬁes
50-56%@‘}1‘?‘,‘@@2\3 t"i‘sgéeétglﬁ‘ﬁ& 1BRQHEA ﬁ%id%@@d@/%!\@he Bindira@ndn®BR]

m no acl sequence S

=NC QQFLE D NO 8, @d
accordiig td- PR ention haywasd beethapired banding BeHbeE AL BhosHan Ry
wheregq'a] anqu (H‘té’g(l)r_r%%g%l\é %sﬁa&% 0%01’6 5&&0‘1@1&%&&0% shifskRkions,

ctively have one or nore
deletiBf, AR/BChsbrashe] In ens, ensholdnts thebirslingatraldr GAPrishaeHoL

insertions relative to 2 e pa S : :
R o & L0 B2y e Pl AR re e
the pgggtfs%éfl%\%g%}iﬁgﬁ%@%g&%m@p&ﬁwimm ofte toi tﬁg gw@gttnmm eclaflve
- y i ope to dlsven. @nigo LM Qéletlons
to AuEBREy Bl Indheetberianehodivesng fosm opg o PRueRAations, B85 INHPTRY
mener 1€ . YosGRMRIb&R 1arn ahi@Rikenibadinegt one
/e b€ ) @éﬁ%ﬁ%@gq‘% SO D NG 5 an HODR2
to terfn@ibktitgtidriseelativerto Amtibelly sequence of SEQ ID NO. 4; an

HCDR3 havi ng an ami no acid sequence selected fromthe
5 group consisting of SEQ ID NOS: 5, 15, 25, 65, 75
I ceBin Hbodibdkts thbBindihg Senhadof5Ginvention coDRiseR SFL FTPR2,

am no _aci d_sequence SEQ I.D ' SRRy £

HCOR3e L&RRo LGE; ’a“%g[qqg]%%:’é&g 1fhg%&5§R%%§n dbﬁanOE%\l%B&lggnce °
' iAa | fibi @ ol & Amnoseldecitlgng, sabstifutions, geletigns

SEQIBNOZ: Bk ofﬂgaé’?ﬁ DNos. 10,30, 40 Se 80 NF0-108ionaly

and/@Gnserd@s; antighe HGBR3 hagthe g0 apiFequepie .~ 180, 190,

200, 2106 24 24, suBRRutichS Qlele?iés andcbr 286rtiod® Ihrsuch
havn&%fgf)%]i 1#9&?%%@? ?r%%tg)%dl t hJesubi ndil,ng r?en‘ogli3 oE %{H %% %I@DRZ
embodinchis, the ViEMR lonay bayaiie @80 ptie SRR ( gfa

NO 5) with on £1.f90d 1. OMR N éhag WG the wininorsid
maylb%%gheraglér?o i éfsﬁgﬁerng%Fgggg I%? 43,ﬂgM or T;a§ Kabat r galb@ulgo 0
sequifcd SHI) 80 & 18; axrd 16 LCDR 21adyahave dsicguies Tl $59pPLe s Ho-
ety e G0 s BREEEEDRY S ¢ 1 DRI mffakcolicctvely
have one or more amino acid additions, substitutions, deletions, and/or insertions relative to

the parent sequences (Antibody 1), such as from one to ten substitutions.



10

15

20

25

30

In sonme enbodi nents, a binding nenber, or a VL domain
thereof may conprise the 20 parent LCDR3 (SEQ ID NO
wajosmpeaims Kabat resi due 94 replaced by T, R DPCPGBE)08/000510
N, H Q or A 1In certain enbodinents, the binding
menber or VL domain of the invention conprises the
parent LCDR3 (SEQ I D NO 10)1with one or nore of the
following 25 substitutions: Kabat residue 94 repl aced
yA'bindR;g Dpmbyr of theNhvarfioiQnay conyrise IQacbalt a q:cedjinmi@nQSCDRs as

descp ocd l'gaeén 9};‘5(6’& eﬁ(%rﬂﬁgtté% b@mg ’me%bebbf t% m&éntﬁn najty%gmdms%an
HCDfabigivingehé shi@o 9618 sé@ph@cf EQYIDINOH; a8, HODRE havindhe 3fhino acid
seunKrg:g ?)tgégﬁs Igij}\ulé 0 (rﬁ | acg% 1%@83/6 ngg@ge}% se}é%gx?cte sglggtleg %rlgmgcge
grouﬁ’@ﬁs%%g%é@@@ﬁm)s 15215 506 76143095 @At 155t s, hﬁwmt PN

I S a binding nenbe in which: HCDRI’ has anmino acid

LCDRA dgsing dhesmane w&@qums@ of ﬁ@@ﬂ@ Nas8;amild R hayingthewniae acid
sequ%%@ §E%5ﬂ59118%)% d%R%l nhifEAsh &%&%ﬁ? %&R%&QI&P the

“fas am rio acid sequence
grouQOGQSISMGQRQSEQéDé‘ﬁﬁ)&dOa&Q d0.s¥y ﬁ%ﬁ@eS(BEOQ 100, NG, 12@930,d#4, 150,

160370713060 20 280 BBy 0, 2R TG oter

enbodi nents of the |nvent|on are bi ndi ng nenbers such

as_antibody  nolec S,..Ca eti

o b R M S R LRI e Byl
comgraeh the bafeat HODRAI (BBQLUD NOBRWith @k oSBbd oftHRADNGNI Eﬁb@ﬁﬁltions:

neutrali zi n%ﬁhuman |gE with an 10 I C50 of less t

abkabat fesidye P repacgd BRy: Medchi bed herein, or with an

'Cﬁgbé%fresﬁc{%é@ﬂrélﬁ&eé‘m#h 0.5 nM In sone enbodinents,
IC50 is less than about 0.2 nM The invention

prﬁﬂbﬂwlwﬁﬁawmaméhb&s conprising an HCDRI and/ or

Hchg f tibodies 1 to 28
an fortr%%%%ﬁ@r%{%})gr%’ ﬁnCéR? %Iﬁ%/or LCDR3 15 of any
of Kabdt irdsalhie 880 teplaved®By Aerf). a set of CDRs of any of
antibodies 1 to 28 shown in Table 1. The bi ndi ng
nmenber may conprise a set of VH CDRs of one of these

antd e edshodioinks) B dinding nilemeEB,y)r alVgodouauip thefe@ fap edmyiise the

VL f one of these anti the VL
parehid D83 (SHQ DRI Qe oebreaitFy 24 BHECHD! bty ds EONeH: €. o
A. VH CDRs. A VH donmain conprising a set of HCDRs of any

of antibodies 1 to 28, and/or a VL domain conprising a
set of LCDRs of any 20 of antibodies 1 to 28, are also

Pr ayises) &%oﬁﬂﬁem’téﬂﬁ@ﬂﬂdﬂ% member or VL domain of the invention
comprises the parent LCDR3 (SEQ ID NO 10) with one or more of the following
substitutions:

Kabat residue 94 replaced by T, R, D, P, E, N, H, Q, or A;
Kabat residue 95 replaced T, K, S, I, G, H, M, F, R, N, K or Q;
Kabat residue 95A replaced by L, H, D, G, R, N, Q, K or E;
Kabat residue 95B replaced by T, H, S, Y, L or N;

Kabat residue 96 replaced by G or A;

Kabat residue 97 replaced by P, S or G.



10

i5

20

30

Typically, a VH domain is paired wth a VL domain to
provi de an anti body antigen- binding site, although as
waele@snsgesl further below a VH or VL domai n al oP€T/GB008000510
used to bind antigen. The Anti body 1 VH domain (see
Table 1) may be paired with the Antibody 1 25 VL
domai n, so that an anti bodylZanti gen-binding site is
formed conprising both the antibody 1 VH and VL
doleingsmbagizicoly dwsn‘eqmb@mﬂsmwnamembﬁ@w@@dj HEPRl hes amino
[ |
acid Q%Q%e\éﬁ@ﬁ?Ngﬂh 105 34T ﬁhgfwi@? e%ﬁe[n% %0l i Q0. HCDR3
has aboin@a¢id setdmemoetsrmm N@ Mﬂ LB Has thnoLacghtequﬂmae BEQ ID NO:

r cui t I d ain
108, eI atmbnesi Fanere® SEBRG ot 10 i
sequbide stEmpImNh)euo/FFcar@saarMhe 30 Aﬁﬂt&ddymdifwﬂﬂesed her ei n.
Thus, the VH of the parent or of any of antibodies 2

to 28 nmay be paired with the VL of the parent or of
anyy@hnafdhiath&ss & tﬁ@mgéltlo}{@reaﬁg(ﬁé%&%ggrs such as antibody
PCT/ (B2008/ 000510 13 A bindin er nm nprise a
molesiles,eppailagidompetingCoits ar@tbOdlh%ofﬁhvz @mntlamsummmodsahyof
f t t
Tablg 1 f?ﬂﬁhﬁgg g)% mégl?,zsgld\glﬁd;n@ rgmﬁlé}%/ Ilgﬁrﬁr eegh¥ O?Jr?igé withan
ICSCf mﬁlless tlzam aboutd M imaldassayodescrited hedeint, out widhn sy 1EHO| o idsothan about

0.5 ) ot SRRy B A s el BT mermber may

conprise a set of H 5 and/or L CDRs of the parent
ant body or any ntibodies 2 to 28 w h as n as
wventgfwwé#s t“gH“g TR o FOTREE a1 SLCPR bl or

and/t)ﬂmegmfo@ Wiy @TanfibdBes 190128 Andvel £h SODRL hﬁcysﬂ DOHRY! a'hH/‘oF L.CDR3
e di scl osed set of H and/or CDRs.

of armﬁaﬂnmewdﬁg 2388 BoeteafiGRARY of app Oﬁwéoms hWnyS shewn gy Eable 1.
T S
he éqnhm gn at tge po %ﬁgﬁWH |e5%fl%5@ﬂ!§/5fegﬁ B Olffidally
it m%mlsotx@mpetse 2set of ¥8,CIRs afrvowmf thnseTaeotib@iqs afftthe VLt CidRomey be
o o B P PRI (LG SRS et
HCDIESafdmgsf affibodiés 1 B8, Qﬁi/oxamzlL ﬂ@ﬁammoﬁlbﬂsm@% ;of BADRSs of any
bat sidues 94, 9 95 95B, 96, and 97 in the
°farﬁ%9%§? E% > AR AR A eé]rbyﬁﬁé/ NYEHIP se an anti body
nol ecul e having one or nore CDRs, 15 e.g. a set of
CDRs, . wi.thin_an anti bod framsvvork For exanpl e, aqne
or hypicalloprd! dpmaindspaired withprRL dpmaip toprovige @y antibpdy antigen-

bindfHgakb, eaﬁ’thbﬁgh‘%ls %sfcﬁ@é@fﬁl?&lgr lfeﬁmga VRSB d6ANEWRLE nad Be used to
provid an antib I’ﬁfdm) ecul e. The franmework regions

bindrpaiisdve Tchﬁ Mntibedy h¥Hdonmén GenBabde bregycespaired w1tbéhe Antibody 1
VL %ﬁﬂhug %é Hﬂék %fg‘ﬁ%)rg §i1t1 ngg Egg{n%@?%ﬁrfgnﬁ%oﬁ rlggéglr)t'llg nger aentlbody |
VH aiiavig ddmbios. m&ha:lhgduh embemmdnms sregtrotithe forjthi weleeWH and VL

t t h . | ; ' .
comS s P <o R Rty B e SOy T e with )
dombi@ oftier kg ket etiboliy VL. alightudei pierheuitlyes h’al\l egigblidhddHn the art.

omai n conprising a set of HCDRs i uma
Agal% analogous gnrl)bod?men s are provided by the 1nvenrtllon for the other VH and VL

domains disclosed herein. Thus, the VH of the parent or of any of antibodies 2 to 28 may be

paired with the VL of the parent or of any of antibodies 2 to 28.
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germine framework, e.g. human germine 1gG VH

framewor k. The bi nding nenber also has a VL donain
w@owpnyarsg a set of LCDRs, e.g. in a human ger@i/GB2008/000510

IgG VL framework. 25 VH and/or VL framework residues

may be nodified as discussed and exenplified herein

e.g. using site-directed nuldgenesis. A VH or VL

domai n according to the invention, or bi ndi ng

me Aerdieg membe mey euertisaa wit of Hreatlfer L&Qmmfetm paréragntitpdy or
I
oy SAEE MO SGNGORE PR ERAE N L o
thre€ DRy, or fiue, adm[l(f mubmdltﬁona,rmmmusms deletipes; exdl/dransertions within the

l.ecul. |ned nti bodi es ma
ciso RS P Ok i oty o e ek T
and/ant CYIR saAF iRl parhe gatiioa e sr S@ManttRaRE D té 28 with@sfany as twenty,
. antibodi es. VD 2008/ 099178 PCT/ GB2008/ 000510 14 A
SIXIGGN AR AEPCAS FBTEST, ©F WRVONDERSt FOBROTHKG: HBing Asid wipsifptions within

the (ﬁ%@& §‘e‘§ of AlanBioR ﬁ' T8RS, BubB FodichiioR %g?ﬂoféﬁhﬂ Eﬁﬁmﬁrat any
whi ch bot h bi nds E and conprises a bindin

residyigatithanstheyppt 05@@1@ VL s, modifomians glayrh@m:de atath@jp@ﬁmons
t

ol P TPRRAEL 235 EERA 1y ST, LR RS D

modeficatipisemap pcptgprE_e|osAoamoh/ecsubimyutlonaqghm@)llawmgeesldiues: Kabat

residyP 552 9%?951%@'180 nthggl‘g‘éi% R ﬁ@}l%s gg;%gfb&‘i 96, and

97 inuthe dgRk. bi ndi ng nenbers, to enable identification of
bi nding nenbers which bind the sane epitope or an
over |l appi ng epitope. Such nmethods are readily known
t 0 AOHI8diRE nerBbMNBiycobifirdst ah Mntibb8y AbleculdMehiaf BndQHEIrE 0B Rs,
in myre detail herein. Thus, a 10 further aspect of
e.g. p e 0 CERsnVIthinge ARERaGY SrBgIeaks Far pramplsn gneraimere CDRs or a set
of CERIRA 3oy DATSD e 00BN S gl i
an apighedy ingl¢oplea Tha ditaingdik rngiloea:masebmﬁ’rpmas |gnlgnlalevgbneaa¢qumces or

f of
be n}{xlr rggr(ﬂ{lﬁeﬁ t ’II’ K d)}’l% (t)‘x%mg%a A %e%l% drlleglswlf%n Iﬁgl?e residues within

the fnanmivmlg atechmprd o ingfeh tHenresidurs agtid eqinmmit poditien ib It}rtdnosj similar

R GRS g Tl <G REb:oF erla P HoBRYY bpan Bolated
human amibdes ndldediengviag ahval Gontdlh ebmprisiek 4 @t af H@Dﬁ@ firf 4 Buman
gi on of IgE. Binding may be determ ned for_ exanp|e

gem&‘yl JEmEOrh §-8 PUTBH S B lifgy e Co VR drapegopiy Hieduidigggygerber also has
a VID 8 MAE Borhpigsiky A6t BELOBRDS o aNshiid g&&hﬁ’@@@ 0L fh@Ework.

e.g. in a structure of the binding menber:|gE conpl ex
whi ch may be determ ned for exanple using X-ray 20

cr I a :
e
herepr /s tuaing cte-diptoyedomnutagaiesds.t A é/ O pipYL. dombinyactwdisng trde tnvention,

ora lbpgdlell%arﬁ:érrllb%? %om{msmg such a VL domain, preferably has the VH and/or VL domain

sequence of an antibody of Table 3.

A non-germlined antibody molecule has the same CDRs, but different frameworks,
compared to a germlined antibody molecule. Germlined antibodies may be produced by
germlining framework regions of the VH and VL domain sequences shown herein for these

antibodies.
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anti body 11 Fabs with IgE within the crystal. IgEis a
bi val ent antigen since there are two |ight chains and
wo neslervs chains. X ray crystall ographi c st udP@GB2008/000510

showed that the Fab bound to an epitope spread across
two | gE heavy chains. 25 The first interaction

i ndicated that the interactl4n site of Antibody 11
conprises residues GLu390 through to Asn394 incl usive
and sugar noieties G cNAc 1 and Man6 of one |gE heavy

chai,n and Leu34 Arq342. Alad428 ta .Thr434 incl.usive,

R iR Sng ekt oo RO e oty bty f et
withtahg b'ﬁhﬁh@rmelngﬁr im&uybommm.lgs @nd dfbnﬁ{jlﬁi@eﬁzgﬁgdih%ﬁf&nb@xf s#gm & VH

i nvention re is _provided an_isol ate i ndi ng. nenmher
andig Y fpging Ei%ﬂrﬁr‘?&%ﬁa@?‘?‘(“ﬁ?%@%_%@?ﬁﬁd B Agpmpetition
betwdBATRIRAinR hlRAHefsGna betBial Qcp@asirgiﬂiﬁuj?ﬁo o IURB G RRYIFINS K and/or by

conprising: WD 2008/ 099178 CT/ GB2008/ 000510 15

tagging i sgerslc repersg alestiisug Rne bindisa 3gmbenwhigh panede detagtetliin the
\V/ . , . . .
preseRE pRORE b ARt SR e iR g ML REnl el fbhnaing
menfpemwhidhzndtheisamaefitope hean ewbaogiingspitopai Shick pictlope are readily
further .c ri s ugar ietie cNAcl a Van of
rnolgt el P o AR Sy AT alTaSarEPedibrin orf Pei, Ty
furtheeaspae of Gk phaamymehaomprobidédhebiadiag ﬁﬁnifbﬁi @hﬁﬁﬁg}@m]ﬁlman
-indicated.that .the interaction sife o i hody
antlbbgﬁ%?tﬂgfg mdﬂf&%l@@&%ﬁ%@fd@%&@@dﬂﬁ@%&% FRIRSi ve
espediflly SigAbodPinBletigs c6ph QAGYRRO LI ddnRin, CDFSE.o IIIEDR3 or
hea%% chain and Leu340, 0342, Al a428 to Thr43

set of (EARSif {he parent epgigodserraay 1 afipodies Litpr28, ifer bindirgieriempg EE- In
one QB MERALObindQg it ndbef HF tgg' ﬁ{velﬁ[HﬂQ:g{ng%g with Aglﬂﬁody 11 rﬂg Table 1.
ed ted bi er

I nvention there is provi an iso ndi ng “ne
specific for inmmunogbulin E wherein said binding

i . ' in. o | obul i n.
oL A0 B0 DGR o
specifivakgion vElgEN Banding mby bgetéradnegd fOMMpmw/Tdeemgrég)or Sobserving
usil V‘ﬁi s , .oer
esp

342, . 1 a428 .to.Thr434 in 437
specldrigrigions Bef i B s gEmRE &Y e fies Phigk, ¢-grif gefructure
of the Mbﬂdigﬂﬁd’ﬂﬁb@:&éﬂﬂccﬁ@lgmﬁicﬁ il be ﬂetf@@fﬁﬂéd Bl E‘}Gllf]rﬁﬂ'@@dinghX-_ray

ieties G cNAcl and Man6. _1n a first_ | gE heavy chain.
crysloggapyy ﬁh%wcmeﬁm&eéy bt beynd to Avyas febit B ieredomsins
detehifdd Gbai @My &HdialoRshpRY PRIV MRS rtunity to study two interactions of
antibody 11 Fabs with IgE within the crystal. IgE is a bivalent antigen since there are two
light chains and two heavy chains. X ray crystallographic studies showed that the Fab bound

to an epitope spread across two IgE heavy chains.

The first interaction indicated that the interaction site of Antibody 11 comprises
residues Glu390 through to Asn394 inclusive and sugar moieties GicNAc1 and Man6 of one
IgE heavy chain and Leu340, Arg342, Ala428 to Thr434 inclusive, Thr436, Ser437 and
Glu472 and sugar moiety Man 5 in the other IgE heavy chain.

In one embodiment of the invention there is provided an isolated binding member
specific for immunogbulin E wherein said binding member binds to an epitope in the

immunoglobulin E comprising:
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20 specific for immunogbulin E wherein said binding
menber binds to an epitope in the inmunoglobulin E
w@oopoyEarsg: resi dues Glu390, GLn392 to Asn393PCT/GB2008/000510
inclusive in a first IgE heavy chain and Leu340,
Arg342, Al a428 to Thr434 inclusive, Thr436, Ser437
and G u472 in a second | gBseavy chain; in a further
enbodi nent said epitope further conprising sua@r
remdu@PGRl@ O@ ﬁlr@]gﬁ?%\%nhmdndln%ﬂ& in 2First mg&hiwy shaip gl beddl, Arg342,
chai n. urther e 8. re
Alad2R do Bhidd4 inshisiys, Tads %tssrégg Pﬁ&ﬁéﬁ&% C"“%V‘gggli%& SB i

ina ﬁn{ﬁgyn%ﬁ%g%&ﬁ] sdid \é@'t&p@ ﬁk’f‘t}féﬁl §orﬂ;§hs@fgl sugqranoikties IGld@hqirarslé\éam

roma first gﬁ heavy ch |n ﬁnd e enents
of a fifist g beasye clovmlandyBetraasisty dvian hin a3geqnq 18 PP 48 pect s

the present invention provides a binding nenber
conprising a human antibody antigen-bi ndi ng e .
WHihe Becondripedrasioniiidicatad thattiidiotgacten $itger A@fﬂh%(iynllg} coppgIses

remdﬂ;}% {Cﬂ\g{gﬁd%{}ﬁaé ng?gﬁg 1rﬁcg151’ve: Whes u%é{hlélgﬁesemh‘\lﬁ‘ég){nd Man6 in a

first 15@ %@é&%alﬁ%n&’gdmmfgemmm to TBrda rdlusiven §hr436ySerd37 and

omal N, and wherein the VH and VL domai ns conprise a
Gw4§éﬁ”b*¢%£ﬁ§5bﬁwyﬁh@nparent (Antibody 1), or of any of

antibodies 2 to 28, as disclosed herein. In further
aspects, the invention provides an isplated | ej.
adnd futhes hmbedipentsef sheanwendigy (heFris PiaREE AR &Obatéé% ?“?ﬁgmember

4598 v @Qﬂ@h%r BRdOtoHnnpitbye ih e
Spe"‘geggré’ﬁ’{n“n‘%b\%ﬁe}ﬁ S D o | D NS: 1. 11
imm@bglobdlin Brompdsingl, 71, 81, 91, 101, 111, 121, 131,

remdggsfﬂu%%% Gl%’%% to %\g%? 942]2%51\%691& ) ﬁ%gégE Ry cRedd an@Beli3 4@ 4rg342,

305" encode
Ala4§§ e Phrasy 1n\z’ﬂd81@ie NMEbir4 855, Sér%hm@b&@’m aj sacaad g1 heavy ARRIBEQ
. 317 323, 325, ,
e bt it L b el el oy

1na§§glgE]1‘Qa Shai361, 363, 365, 367, 369, 371, 373, 375
and 379 encode exenplary VL domains of the
present i nvention. The invention al so includes nethods

IrgJ EI%EII é?x?noﬁhtpérﬁ‘ df e nﬂ?%HﬂP&lrther@ is ﬁﬂﬂlld@dml isolaindibioding member
ofmai n 0 e I nvention, whic q@l se_expressing
spechfai fdr mnmhrelgbullraE dhereircieid tindiag {qegll‘q%r RiRsip P 5P
i d binding nenber, VH donaln and/ or
“nngﬁoa§W%W' c():E'fHJ&SSﬁlgcoverlng it bg i sol atin puréi 0924
residd€ Gi390] Gig 39 rwhem3 93 clwiot e fiessisEdreatic wea & ‘%e g3
|nvent|o rovid h@t @ddin;
NadRa DR e O G IARLe creay Eae R el

in aAurkee Eﬁﬁédlﬁéﬁ%ﬁfd epltopel feseraompssing eighr WOINtiCH GleNjcband Man6

transformed with nucleic acid of the
in a first IgE heavy chain.

In a further embodiment of the invention there is provided an isolated binding member
specific for immunogbulin E which binds an epitope which comprises elements from a first

IgE heavy chain and elements from a second IgE heavy chain.

In further aspects the present invention provides a binding member comprising a
human antibody antigen-binding site which competes with an antibody antigen-binding site

for binding to human IgE, wherein the antibody antigen-binding site is composed of a VH
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20 invention. Further aspects of the present invention

provi de for conpositions containing binding nenbers
w@booslhmirsivent i on, and their use in nmethods of PCT/GB2008/000510

i nhibiting and/or neutralising IgE, including nethods

of treatnment of the human or ani mal body by therapy.

25 For exanpl e, binding nemisers according to the
invention may be used in a nethod of treatnment and/or
domd#ifi BNENVL@Omaby, andswelbréin tiee Vitahd N’Lafomziirmg;nmsiisa a sf ofZCDRs of
bi ol ogi c esp nse, i SO r condltlon
the p?"ﬁmt %é‘tlh?Ai’H]r? 3’?13( ﬂ%ﬂtlbgtg ffé’zg ({\SC Osﬁ(b fi'pati ent),

or vitro. 30 The nethod of treatnent and/or

pr eventl on nmay COlTpl'I se adm ni stering pati ent
a Ivi ficthan gsnestibibe ingentioReroAdes ﬁp,lqg}@tqdrpug]:? \ﬁ]ﬂlch comprises a

v h
oSS ERAEEY OB i oty o

inveitionaFooedampde SEAIP NO8: briésdnd LiddvEntil o, BPhAluld: dhly 131,

r9li€y9¢S | S~an
131, 191004 Sl BF, RERYS) LB Aigan u51) 85 A4 | A AS98NGeT, 209, and
305 @iﬁ‘:&@é’ éeeplary Vildoniuiis of dtequbsebiahmmﬁon Gindl SEQIDASOG 17 eht9,

121,65 g2, 05 185, 2ATBkOt whers usedhenst g s o,
359, 3B€CIBI 55, $6ALEHY, 891 @73cmpmmfd$7%ﬁ¢bd%xmmmm ddmms of
‘ot her . For exanple "“A and/ or_ B" |s to be t

the pserent inyention s Erogyentiop plse ickidgs methedsOf p(qnm;m%a ngﬁlﬁg member, a
VH ddihdid aft/ @nij\/ E’doinb'ﬁtof A% ihfenBBE WHich c%ﬁ{_Prl@éJ bxprdagliny 'sad&l ahdldic

ereln. |S|rmunogloum he am no _acid

amdsuedm@nccbtl@fs to hlenmhwhprp@l&‘tl@@ aEteithingdiag member, & Hhdsnain pas/or
vai.l a n or
0 N a?dges?mr’r%ln 19%&9%]&%%% ﬁqu B"ﬂ)i gewher e herein,

IgE may be reconb|nant and/ or nay be elther
glyco yl at ed ungl ycosyl at ed. S
RGPt o ob s B e Pl BRI ol
enco’ehrilg5a VEIABR of3VY G kajuertte Idg;Eloaayheﬁdlﬁo be expressed in

reconbi nant systens. A binding nenber generally refers
to one nmenber of a pair of nolecules that bind one

anof figher alh&t PRVIABE Sh céll WnBsH iAo AN oAy Wigh nucleic acid of the
natural ly derived or wholly or partially

invegiieit-heti cal | y produced. One menber of the pair of
nol ecul es has an area on its surface, or a cavity,
whi ch binds to and is therefore conplenentary to a
paFuitberlaggectpdtlicgiresantdnysotion provide for compositions containing binding

members of the invention, and their use in methods of inhibiting and/or neutralising IgE,

including methods of treatment of the human or animal body by therapy.

For example, binding members according to the invention may be used in a method of
treatment and/or prevention, or used in a method of diagnosis, of a biological response,
disease, disorder, or condition in the human or animal body (e.g. in a human patient), or in

vitro.

The method of treatment and/or prevention may comprise administering to said patient

a binding member of the invention in an amount sufficient to measurably neutralize IgE.
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20 organi zation of the other nenber of the pair of
nol ecul es. Exanpl es of types of binding pairs are
wa@posgensant i body, biotin-avidin, hornmone-hor nBCEGB2008/000510

receptor, receptor-ligand, enzyme-substrate. The

present invention is generally concerned with

antigen-antibody type reackdons. A binding nmenber

normal Iy conprises a nol ecul e having an , )
Condititrisgentabierid ivegrdaingeevith the present dvgntidnancladenidn wgich IE plays

menmher .be an .anti body nol ecule or a non-anti bod
ardﬁﬁﬁ?&#ﬁﬁ?%%Fanc%%%?%ses an anti gen- bi nding site. Any

antigen binding site may be provided by neans of

arrangenent of on _non- antj bo rotgi .

S BRERHEo b eRe Rt TR Ddee i doreriyd Bt Birdew pelg

[1, 2, 3], or by 30 random sing or nutating am no acid

residues of a loop within a protein scaffold to copfer

bi Hds eRyvepewily paintqit e hat cnd(or eyherg pefdihercaisdq By lggen as
speciftf di&ﬁ&h&%?@bdﬁ%f@l%\’t%_spééggéd%atﬁﬂeg glscdnﬁ)|0115}[tg$vﬁh BSwHIRME the

een reviewed I n detai gren et al. g. Protein
othes cEdfrfendmgle f*Arand/iot Bbsdy bnpkeoasipedifia figclosure of each of (i) A, (if) B

CT, GB2008/ 000510, . ], Y] <6 i.scl osed in
and %dﬁiggﬂ§t%%E%%hﬁ§gﬁg?gkﬁﬁ?%@ P%g?%ted by reference
inits entirety, in which the inventors describe

pr i ns (anti.bod i.mcs) that inclu fib ' .
Py B b PR TG i dCeobfEe PERadurbi 5k peeton
is publitlyakhib&C ah ethélehbidamuhs BIE hey iy lafian oo ognoartol g meonkey IgE.
CDRs, e.g. a set. of HCDRs, may.be provide Qy anﬁ
As dogiihcHise? b 1B 6] HrierRatIIa PRACEREDS elher dycosylated or
ung%%?faieaml 1 is ckPiRse6 akihlid Vo ReylpcobyiAma fifh, A8Mn 2EBB 1
profein. advant age of a non-anti body protein

cells (@i ¢astatedd gk may alse beraxpresses,/indecosibingt H§ERMSHi ndi ng
sitein a scaffold nolecule that is smaller and/or

ea?\i ﬁﬁ?ﬁlg nlFRIBEE ?&Eﬂdﬁfv‘ B3R SHe h&sh oBOPBr ANhd1BRMY that bind one
nol ecul es. Snal

size of a bindingﬂne, er naX confer
anothsre flie npmybsisoifadiinding prioper og wasuralbyderiveder wipllyigr partiplly

. I ' i
sy ) Blogfifs DrsPRRBHL B e PRELMORGU BT NRE e P AR e ora
cavipy, sthédhrbiiwe tideis tiefefoteeomalegentagtoiagerticulds epagdl aadpplgen

bi. ndi n ites in non-.antibod I Qt e f j .
T T T R S
pairlta @r\éiaﬁﬂgeﬁh-@ﬁiabd}ﬁ bioﬁﬁ@kiﬁlﬁm Gomantle-bnan@r reeper,rarp@oligand,

oops, in ich the anm no aci d,.sequence of the | o r
en R DA SR O §OERES s heb epeaan B vpe
reaciBhd 0en-bi nding site that binds the target antigen.

Such proteins include the |1gG binding donai ns of

protein A fromsS. aureus, 15 tr nsf?rnin, t%trﬁg%ﬁtinﬁ

fi Bk BREEEIRPIUST gormeY ROTPIFDR SCHle 1B p fRUgERRIine Site-
ForlekRRNB! 4 1184iRS maRbbr bedANRRbSdMBS18duld Bt AGnBb&S protein that

AffilTi'nTM scaffolds (Scil Proteins). Exanples of other

comppipgscacihbigen-hindingétesynt heti ¢ "M crobodi es” based on
cyclotides - small proteins having intra- nol ecul ar
di sul phi de bonds, M croproteins (Versabodi esTM
Amsni ajtigam tindimg site may bpp@vided by means of arrangement of CDRs on non-

antibody protein scaffolds, such as fibronectin or cytochrome B etc. [1, 2, 3], or by
randomising or mutating amino acid residues of a loop within a protein scaffold to confer
binding specificity for a desired target. Scaffolds for engineering novel binding sites in

proteins have been reviewed in detail by Nygren et al. [3]. Protein scaffolds for antibody
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proteins (DARPins, Ml ecular Partners). Such proteins
al so include small, engineered protein 20 domai ns such
w@gqospenm7exanpl e, i nmuno-domai ns (see for exanpEGBR00$000510

Patent Publication Nos. 2003082630 and 2003157561.

| muno- domai ns contain at | east one conpl enentarily

deternmining regi on (CDR) ofl8an anti body. In addition

to anti body sequences and/or an antigen-binding site,
mimias fe Idd;lclogedtm%@mO?aﬁEBélawhmh dSI mgﬁlm mc@rperamdéag @pference in its

entlr%{yr) \ég %cgéh%pxelﬁgn‘gﬁsgs 1ns 15 rﬁb@&’ 1%?1 1%?) thag x%;éurée%:]ﬂgr%ctm

type U dbiiBiahhvih® at 108t S @ﬂdﬂnﬁseﬂﬂmm e mﬁﬂahketscaffmdad into which to graft
characteristic in addition to abi

one @jmF E@&mear%t %ﬁ‘H@R}éSﬂW@ﬁtﬁr‘bvﬁé%%n 3?1?%)9%’6%1 er Sfihe

lmm fuAR e sBhlminr T‘K@Xca@i%l@zﬁ{ﬂ)l' beoAkBshnt @ ndn-h@hmpotei® An
getlng moi ety or enéty via a peptijdyl . bond
advaouag¢ pliraenyantibedy pssigipgicaifolg 1Sﬂhﬁd‘i TRY RFEViSe AR 'ﬁwe% bipgreshe in

a sca%foﬁfa L& L{lé ﬁqatsls%ﬁalgeg aﬁ@/mgeasfepto%arﬁl%ﬁﬂ@thgﬁ 021N scﬁﬁe MBbbdy

an an wherein the antigen
moldoulrasiu $tgalssmeeof aiimdting memberenmm@e nsedrl@hy sielsgicalmgeneyies, such

catal ytic sit 0, { he t
as aﬂ‘naé\?lty (h?ﬂt% Cteﬁso egrafe &P ncstsl or? ' TGFJ}F% gsnvtglltﬁ{xtl bﬁielsé.tﬁlgtures
or tonCWEIAM dfifein WRitZE BRI AGnREE. CBE2 0084160 b'thﬁlng HBes in non-
Al t hough, as_ nhoted,

e DI Ko7 B SISO WS SURURE (o PLi Proispy e suble
backbbiR £Vd ode SEnoRvafhie 10dbs, il @hich ViR Hnlif®aokdl kdqueren @f tkellgyop or
be an antibody heavy or |ight chain swguence or

loops istspecifiealsor Fodembyytpied i ftcqt A EFR-REIESHE Bt Winds e
targeggg%%e'ns shafqbe ch?de th@fg@t l'nﬁ@ing QShERPSNHHBE A GofalB aureus,

natural 'y occurring VH and VL 5
transfmnnbtouignevm mmnectddm hsh Shewaesin tige Wedamaimglirpcalins as well as

i mmunogl obul.i ™
s el SR SR ! BoBh R foanl fadinotap of
apprbﬁfhei pokde symitéabaMicretiodia! based %ayc[cﬁﬂdps -amndalupdtame Qavmg intra-

r eof ab nder
m°1‘°§é‘ éﬁ‘ﬂ@{:\ F?F@ JS r@ﬁ?ée}“ézgsfﬁabé’ﬁle&mf*m % s | n‘?‘?‘% sge
prot&ﬁsd ([lmﬁRPflﬁi M&lb&lla{imﬁﬁét@r ISabh prote&lglaﬁbs‘mdhﬁdetshmll d@dinkeray protein

dom;glg g@ch@? t fgf Q}gllrgfgal ?rlgl@illxgoe gﬁggﬁ nﬁ%ger f%? cgylaa;n{]ql% ?TISQ %{&Han? pub?l%atlon

NOS%B%O LyPheah s 756@ oL ARG dSmABAM AN @i 18hsEdRBcomplén@ntarity
ght chain CDRs. The term CDR or CDRs is used here
determmmgdfeglom @thfpf@ataét,lb@é/cor ding to the case, one of

these regions or several, or even the whole, of these
regi ons which contain the mgjority of the anmno acid
r edn ddtbﬁorrtegpnhusiy Isbqehiczs andier 43 antlgangbingingpitd, A bingingfmember

e TS g AT B PP T e
polyipeptidé, SlofRaoh Fole dwﬂmy ot tdinpait HGPRRldoals anahg‘rfelattlenal
chaqsé:;,tégﬁ\é:galg 1{51%);'}5‘50&1(1 3?‘\@% dive rlgx'ngh%llﬁes 2 Eltélso Y]engon Ray
can&'a%%te%ﬁblle tlf%]bel bt mARYe @(ﬁlj@g‘éte‘dh@ ktox@Bors tafFeti rﬁﬁlled&r enzyme (e.g.

al t hou P | on gest
via a peptidyl bond or linker). For example, a binding member may comprise a catalytic site

(e.g. in an enzyme domain) as well as an antigen binding site, wherein the antigen binding site
binds to the antigen and thus targets the catalytic site to the antigen. The catalytic site may

inhibit biological function of the antigen, e.g. by cleavage.
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20 size known is 26. CDR |l ength may al so vary
according to the length that can be accomuodated by
wo baspeaivs cul ar underlying framework. Functi onedT/¢B2008/000510
HCDR3 plays a role in part in the determ nation of
the specificity of the antibody [see references 7, 8,
9, 10, 11, 12, 13, 14].I1n 1@nother enbodi nent of the
invention there is provided an isolated bindi ng nenber
C Ol dugh NG ndtetiCDPR s Sﬁ%&ﬂﬁ'&d%@lnem—hﬁmbdiy ccaffbits| the 3auct@s for

Ant i body nol ecul e ers to an obul i th ;
CarTyig %ZQR B SafaqfﬁRRS&ef thggyqnyion §V§)L$‘ﬂ*8{aﬂ§£ff F@ a"btﬁ’Sgh g%aﬁ or light
chain GudRE B ﬁi&ﬁn@ﬂ\é@ﬂ’ﬁ%m SHaYeoP & WiEPthe D06 2t @E@DKS is located at a

conpr|5|n3 anti body anti en binding site., It rmnust
locatfym agrrdenosdios ¢ tlhe C@& praeet AU RIRIFl Woasng YH 7 s o

antibh ﬁ% V'Ju{]a%le g'r% eh By %Wﬁg%ld it ulbglbti Ak geﬁest ‘Th@ Yuctures and

are not In t el r’ natural environment but have 30
locaﬂume mf irsoluatgbabubin vaible doasinsynaylheideiconingdhy feiganogae kakat, et

o 5] PR RAPE R P Ly SRR B,

unnatural am no acids. Antibody fragnents t hat

conprise an ant] t b it
o B R refopry GpTe s Rt Pt e ¥ pSpeeSyto Bt e
heavgaRd gkl cheBEYE thE¥mmEM¥R1 b FfldefiMad bpusbaehalr 194D[6], and later

008/ 899178 PCT/ GB2008/ 000510 20 _anti body nol e Jp
editiphre AmdinigpdrigpielyrAoRiaing At B RRR AN 1 ﬁ&“&e Eé The

rm@%% of g@i% €Nl NEREokdel BT HGN edoRin d&e%eiﬁ@&ﬁe RAB 3 these

odi es, triabodies, teétrabodies and
regiorisiok bouiaber cvent thbwligleafltesse Fegiona pllioksonaishe majorifefithe

amlr?:)ooasc‘:%qt rﬁét %Isorgﬁpgﬂs(%blg 7§ tl'?ﬁrlgrﬁcgﬁgc‘ ﬁ% d{!? hpG bfthe bk ody Porlthe d jgen or

e nonoc er anti bodi es an
the ¢pitepd ®hijohitqe@gniaés. reconmbi nant DNA technol ogy to
produce ot her antibodies or chineric nol ecul es that
bind the target antigen. Such techniques may involve
| NN Ghdx ERIR @DR@@HuB@ceE hie thtfﬂ'lm)lg bfxhe héavy chain (FAGDR3) has

region, or the of. an an dy to th st
a eroag A S TRVt IR e P AATGPR ) Dfigeemment

of tHe Igeﬁ‘esq)\fﬁlle? %1%9 tisd (1D, rIPﬂlla? BaILd dhort 26 8 andfirdy acid3KRGISE the longest
GB 10°2188638A or EP-A-239400, and a

size lkapge 1566 \C IR lesathseny mdservary acepigingrte thedengiinthatrgpde or
acco%rﬁ&{atedco%kl M&H&'Lﬂger {l haady E’Tﬁh’tl&ﬁllﬁ l{—f}iﬁﬁf plagks a role in

I on or Ot anges, whi ch may
partnmthealleteﬂmnaﬂml di thﬂjspngﬁsme@ﬁ the mtlbydmﬁ‘segqurmgﬁ B8, 9,10, 11, 12,

5 03RRIy SR Do R g

con@ﬁﬁﬁgamﬂﬂbm$mQOMeesﬂgxah@mhﬂhmeBg menber or substance
havi ng an anti body antigen-binding site with the
requi red specificity and/or binding to antigen. Thus,
this term covers antibody fragments and derivatives,
i NAEBbMImBRYIP B Y &Pdn ien@opiobiléi Wit natutal bophytly or wholly

synthetically produced. The term also covers any polypeptide or protein comprising an
antibody antigen-binding site. It must be understood here that the invention does not relate to
the antibodies in natural form, that is to say they are not in their natural environment but have
been isolated or obtained by purification from natural sources, or else obtained by genetic
recombination, or by chemical synthesis, including modification with unnatural amino acids.
Antibody fragments that comprise an antibody antigen-binding site include, but are not

limited to, molecules such as Fab, Fab’, Fab’-SH, scFv, Fv, dAb and Fd. Various other
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antigen-binding site, whether natural or wholly or
partially synthetic. Chineric nolecules conprising an
w@niosloedys ant i gen- bi ndi ng site, or equival ent,PETIE8008000510
anot her pol ypeptide (e.g. 20 derived from anot her
speci es or belonging to another antibody class or
subcl ass) are therefore imdl uded. C oning and
expression of chimeric antibodies are described in
antibbly Aocli20moudmgane ER&}éfe&nﬁ&ﬁ@%ﬁtig@Hﬂncﬁng sitey ha\t@dmyn Of
subseque |iteratur r tech
B e e R G R R S e S S T
miniB&its0 ArfDbd} BoRUNB undnRektiide g tﬁﬁﬂccﬂlﬁtmcheﬁl axﬁBuse ey descnbed in
exanpl e, human hybri domas can be nmade as described by

[15]Kont er mann & Dubel [16]. Phage display, another
establ i shed technique for generating binding nmenbers

hag iPEREILRES Gkt BRFod1Bndll Sl Bdther 2t BRI 2t bbd t6ciniRBSHT
such as Kontermann & Dubel [16] and W92/01047

recopliingei AN Adedhnelogpio m@%wthehwbeﬁewtcbﬁwwLl@lecules that bind the

hoglobuli
s30T T 1 Wi
varidb] Q8208 56, thd SDBs, d Bn 4itibody® tBe g_qrgta]ggvglo% osccg@@n‘zmglons plus

v Bl P BB S kR A 01 o

218863'8Ah>r ElreA MBu0, atdta 1bxgdjoo@e¢sfmb@qeenlt hi@ctiny. aAdrybadxdna or other

ctlonall e c ntibo enes ..
coll ereng wnuhyt X FRu B SBiLP g&%ﬁilﬁ&w& b ot BT hich may or
may IiGTRRE thMsih sﬁé@iﬁcﬂﬁ}eoﬂ«hﬁﬁﬂocﬁ@fprmﬁﬂkcﬁtl ng human
antibodies [1 Humani sed anti bodi es can be produced
u5|ng technlques known in the art such as those

di Z& Gl 056 Sids Rad BE mBLBER e RinRPdf RHR6Te tddR "antilfddy B %cule"
106 US 5,565, 332 and W93/ 17105. Furt her,

shouk@ BOOUSTOBIE SO g ith bndima oSt PloubYNeA RGP A antibody
ant1§en L Dad g % wilPRE Qquﬁ?é %Jr%a;l;’ Hﬁ)ggld\/&rﬂnﬁlm(%?o aﬁt‘?&ho Fl“hus this term

sequence n anti genes
covem Bmﬂ)bdyl @agmmmarrdalenmes smqiu.(hltgm?e’ w&ypeyldeapmmg an antibody

eGS0 S b AR Bl 0L AR o, Ragpic motectes
compEkihg 8 ﬁmwoﬂg a@@B&bfﬂdﬁ@ site,| dr bqwﬂ/iylen]f fukudra ancanempbtmyptm (e.g.

sequences : i ne anti hod e .seqnent Hungan

derigt HoyB Ao e P P%ﬂ%torf‘é‘@?’ﬁbgm’g?(ﬁﬁ S SL oL hetefore

md&@% U MR xbXREs $fehiniichafibdtictar: dgeiebell @f AP-A-0120694 and
subset of nenber hupan anti body sequences from which

EP-A 1380786 endvkaess toAn abworiaue §itrd¥fids. The subset

menbers may be further ranked by amno acid sinmlarity
bet ween the human and the non- human CDR sequences, In
t h&urtkerttodinimiicy02084¢ B0BOFS of antipodyaesringeritesp made it possible

ences e 15 s t %b d
o GO RSB B POBLAL, e B R A MARAOLK b mace
desdribed by Eatetyannad Dabeld 16ju eragecai)ﬁ’)lase qxwelmestalwlishd:d tethmique for

non- CDR,coynterparts., u t.he ted sub et

renfrg A E PR nseh e cphed e e B TR aeths,
Koféhahe dyD@el Niyhnd W092/01047 (discussed further below), and US patents US
5,969,108, US,5,565,332, US 5,733,743, US 5,858,657, US 5,871,907, US 5,872,215, US
5,885,793, US 5,962,255, US 6,140,471, US 6,172,197, US 6,225,447, US 6,291,650, US
6,492,160 and US 6,521,404,
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affinity and | ow i nmunogeni city wi thout need for

conparing framework sequences between the non-hunman
w@nashearesr anti bodi es. Chineric anti bodi es nmadeCT/GB2008/000510

according to the nethod are 20 al so disclosed.

Synt hetic anti body nol ecul es may be created by

expression fromgenes generdted by neans of

ol i gonucl eoti des synt hesi zed and assenbl ed wi thin

s Ul'thadgbic exe@rie Sdiidnthy soterasiibddyrgeneeanipheivas d dad Bnptieally

B TERBHS S AP 5500 gl bh b A b

1mm1EbH%rsfg§?c51ﬁ1 %dﬂ&)efubkﬂ?ﬁ)t Qﬁlaﬁﬁg htbmgf]mwnﬁ@oc&?t[ﬂ e ﬁﬁlmaﬁlsad'pnitévsdmﬁ can
I ndi n ragnents are t F

be pragtopt NSt 9o TR KEAP™ 1 e S s TSt AR R foeagple

wogg%b?ts?ftﬁs hegy s 'E@B@l@@n@s 5,545,653-4nd WOORIINEIS. (Fuk‘t)ler t he

r agnent conS|st|ng the 'VH and CH domain
W02(00410p693561651mb¢$ mgived foe bymanitingaptippdien bassd oyEelgie vaiable
regidi gy pri®lpgler B HAfHeh BABbRy ot b Beinfiis hAGTRICDR
strucfurd typszofoaCéIR @@Eemagwfahs\wan(abhe)regma@ amRnfluggrentikpdy o

RS 5 RSTESORG R P LT3R LegOIR By

sequeki¥Bliel:. ?&%lﬁhe Yhtibdpmgeie @f@ents. nHﬁdalbgntlhocﬂbemlan régiorisdraving
which al |l ows the two WD 2008/ 09917 / GB20P8/ 00051
SimiDCISRGRISOR SIS E1Re? B Fone R CORT 1B BP T HOeToer
hum§d hRibbdBseqdéces fr¥ivihictrb %&%'hﬁin@n Erbﬂﬁ@\lv@rkcsh@ieﬁcﬁv The subset
di mers (PCT/ US92/ 09965) and (ix). "diabo
membgfstriayaiecirthes rankad by %@@.aﬂdcslmlﬂaéﬁh%%wgen %‘6 E@P?w@é‘ef B
hum@E Flf)Rf h e \i\ﬁ%ﬂe/ I an%flof V{/é%(h/ OO%VSS S ¥niQhg Bhdd0dyuences are

ecu s may l'ized by the incorporation of
seledéds tol ppdwidkethb fl]adlgwsrkl seqlenery forrmonsyryctingia vhimgaerantipedy thef .

funcﬁﬁ?al&lrgpgg%g %%ne {)gﬂe&\g&@%%ﬁl\@hé 861{1?\911 12?]9%93%1&8%‘ ding the

selec&éc&@fﬁ@d‘l&lﬁen&feehﬁﬁﬁ frandvi acks, thefdbg lpmvﬁdmgm E‘abarﬁzedgtn@hng of high
y t addition o |dues .at .t he
ot TS TRy P e 63 foPaRR At SR e pgrveen
the 1an-h1ﬁ¥hﬁ1%n@ Yigiheh Aebolie@nCHimerianitibodidy mhdegeorndaty tothe rastbod are
Fab'-SH, which is a Fab' fragment in which the

aBO@V§F§Whe resi due(s) of the constant dommins bear a

free thiol group. 10 Anti body fragnments of the

i nvention can be obtained starting from a_parent

antSybibeljc antibpdcublecles maybeoTreatesbypIepBeR ot 2spggiegerpted by
meahd ogcﬁﬁoggcléﬁlﬁgsoﬁfit}é%}?& a‘ﬁg agéeﬁl BRH WARIDNENE Xf]iﬁ@sswﬁ v8etors, for

pepsi and/ or e

or papal avage of the sulfid
exathpledg deschijeddyeifmapalk ar el {ﬂz&] ooKrebs gt aldBt her manner, t he
anti body fragments conprised in the present invention
can be obtained 15 by techni ques of genetic
I eqoiAl ibB&d $hotwnlthdt Guimentsvel 4 wholoumibody tavepepierms gre function of

blndslll’;é Llltleggnsl r]Extalt;falegl ro% bi%!ling fragments are (i) the Fab fragment consisting of VL,
VH, constant light chain domain (CL) and constant heavy chain domain 1 (CH1) domains; (i1)
the Fd fragment consisting of the VH and CH1 domains; (iii) the Fv fragment consisting of
the VL and VH domains of a single antibody; (iv) the dAb fragment [20, 21, 22], which
consists of a VH or a VL domain; (v) isolated CDR regions; (vi) F(ab')2 fragments, a bivalent
fragment comprising two linked Fab fragments (vii) single chain Fv molecules (scFv),

wherein a VH domain and a VL domain are linked by a peptide linker which allows the two
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el se by peptide synthesis by neans of, for exanple,
automati c peptide synthesizers, such as those
WG apployad by the conpany Applied Bi osystens, ePCT/GBR008/000510

by nucleic acid synthesis and expression. 20
Functional antibody fragnents according to the present
i nvention include any funcd2i onal fragnent whose
half-life is increased by a chem cal nodification

domaﬁﬁp@caisz&icia}e tb YornPirGytigéd inding site§3 i 24¢dvipid bapéodic simglachain Fv

dlmeéq,]é) Zﬁ%/@gan&?ggﬁnéﬁl{ %nt b bo \%éeing?ﬁrpglgwmﬂé% ngfrrrl%nts

consﬁ{ﬂ&edlw %@1@ |ﬁ%1c{ne(®v@9u/ pa‘soar[za])t Fbadyy ble:ﬁahbdsa Iindld:o@h:ﬁ may be
chai n

L dAbs occur naturally in nQY ﬁ
stabibizgegty, the 1rﬁﬁtﬁyrag%o%§}11ﬁédep¢rme%]@%}<1wh? le{l ]]ngorgams 6].
Mini ?@4 éoqnﬁlﬂsfng % 911%3 t?Q bm%mahﬁﬁﬁﬁlédﬁk made [27]. Other

I gen-spe s and directly cloning
exangﬂcsem‘ bindarg fragmeuts @malFabB viutt differy Ao efrwr@@ts by the addition of
l.e I I

o R el g7 et DO pBfnclueCne o
morep@rstemu |f1@fd tite mh;bsdy)hmge eeglonyandsiab4BH awllicB G asitabt &ldreent in

.for selectio ity . maturatio VH dAbs
whiche SIS RUSTDQLRe PO AEpapeaet b IR e

name nanobodlesTM A bindi ng menber of the present

i nvention nay dAb conpri sin 3 VH. or, VL domai n. g

subetibary f@agmynta@f @étlm@quﬂ@néaeﬁbtagw SHEIEFOTR PATER Al ppdy

tleBloliysi8 a8 8lgedtioh b

mol gt IOl iy BENGaRHod 0 nofliSe PUOR, BT hicBLY o1dh a3 Blgcidh by enzymes
e.g. Birspewiphpain @nd/chnbw#@wg@rvéFheadﬁiwmr@éeﬁhyr%ﬁlﬁl@b@wm In
anotgen [ %‘ér ag{ib %hm%ﬂé'eomﬁﬁéeh%%ﬁ%&séxﬁ 1W%ht%h {WBe obtained

eht vari abl'e®“regions are conbined in the sane
by temhhfquw o g[eﬂﬁ]c .recoﬂffmmamom Beevissswil blerovaigertirestersan ekillgrbinihe art or

e d| ic fie and in the t.h

et 59 g SRR oy et Phdpanemhl AFpbE PSP ffeld S as
thosk Qupplie@BY the Rubaly AfplRe Bi®sstans, tehJe osby hadec afid syninasisrand

cell's. Wiere bispecific antibodies are to be used,
SXPIEFdAe namy be conventional bispecific antibodies,

whi ch can be manufactured in a variety of mays [29],

e.g. prepared chemcally or fromhybrid h n%go S,

or Firagtiopal @H?OQYfffatgﬁ@nﬁlaé%’é@Pg Fodh%ﬁﬁeﬁeﬁbﬂvel?t ‘ﬁ{‘%ny

I rggdlﬁ@ettféhr@ difly b

o e 5 R T Rl by
PE@B4tiolnudr Hyi ikewparaticarid apipefosreent i al | y by genetic

engi neering techni ques which allow the

het erodi meri zation to be forced and thus facilitate

t hey pAD ccﬁﬁrsuroéntqbuaty)ﬁé a:ahélbnnomfmdrhantimtrbimﬁdg/frg@ﬁ@hpf an

f bi sp CIfI i bodi i
antibody) hasney FR R RIRIagy At fotR et o B iR e (Y ROR RS
occ@ natudl 2R tchiRE1Els€s g Watrdl, dainbpandihaytReed duced lb)ymﬂﬂmnbﬂg a
used and directly. |jnked via sho t_ flexi

| e
campfi 3118 GBEH@S ESb AP UUIEEE seRtiLe B piys fnd ety ﬁfoamg dAb
zenPOEYRERIYiBE) BNANED- 4 ANsAROHESSroditeh18 GFoéll GAMES Their small size,

constructed wi thout an Fc region, u5|n?
good solubility and temperature stability makes them part1cula y physiologically useful and

suitable for selection and affinity maturation. Camelid VH dAbs are being developed for
therapeutic use under the name "nanobodies™". A binding member of the present invention
may be a dAb comprising a VH or VL domain substantially as set out herein, or a VH or VL

domain comprising a set of CDRs substantially as set out herein.
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only variabl e domains, potentially reducing the

effects of anti-idiotypic reaction. Bispecific
wapioslogdies can be constructed as entire |gG BSI/GB2008/000510

bi specific Fab'2, as Fab' PEG as diabodies or else as

bi specific scFv. Further, two bispecific antibodies

can be 20 linked using rogine nethods known in the
art to formtetraval ent anti bodi es. Bispecific

di abodi es, as opposed to bispecific whole antibodi es,

may al so be particul arly_useful hecau

 Bhdedine eonBEr e LU dsbeud SRRt fronbbha?
antlboghets l?vbwé%ﬁ %\&@ Hféfefgﬁpyarﬁﬁ)ﬁ% iR Y peqhtliskatsin dsameamlecule [28].

agnments) of appropriate bindi
Their Sigeieis bier deiremstozied bssh fnghel fiagnostic Held apd Wéﬁ%ﬁleﬁ‘ﬁéﬁ‘@d from

Wo4/ 133 d f meREulednth®furface of
their ?%%‘%ﬁ%ﬁ% LRy g ec%)rﬁL c:dcr)ﬁ}ﬁstt%g\ér?t{3 §Veﬂgrml nst Znéle va th
tumo@ BRE ther@ ibisyedfic aﬁibediesaga itanis uSIe@,Ehese ml’@e aOIP‘ieBt#%ail

0 d are
blspe%%fr;] pggﬂvngéfwl\gépgagaﬁl%@g%ac@ﬁedam Plvlaﬁ?tig F“)% [?@]de Mrepared

chemBiaBPECEbih %ymﬁy%rﬂﬁﬁlhi) @ﬂmegs bermyy &fehahst@ciﬁﬁ aglibady fgemerts
engl neering methods as

ed
mentr_bgg‘aal{ogg] Thege anfopigs §anrﬁ§"t g’aglgeld hé{glgﬂ %%ﬁ V@?ﬁ@ 5 '11@!)1‘ somatic
methoc?s 3%%t3$0\ﬂllf'lﬁgwﬁ@ tah(pﬁx‘éfe?e%uﬁgﬁbﬁ §énei1<9&1g1rﬁhﬁng @olinidyos! ng:h

t di [
allownthe heter,odmtﬂrllzeifqulkajo @g?ml@d%@bgf@ §@epil-ytgt% Irﬂ%rgr ?)fg?“g‘gﬁ%tfﬁ of the
antlbfz)ély {]oﬁg g:}@egi ﬁ:‘s Bf]b%\é%hffi& AABLARS iR RIth&d oﬁﬁﬁ%'ﬂE%

known to the $
techrfoldgylig d/hich tﬁdllﬁndmg dorhaunsg@twp ahtibgdigs v\m];]éh%@rggép%ﬂ Gity cgp be

nDnocIon od] t h B¢ §n 2 short
used @ncégﬁ%:&ly %P hrmﬁﬁ,ﬁ%éb? Peptlﬁésr ’[fllt%gﬂb%%glgr(g ?139)?% o aé ? ho
smgﬂe %ol‘yﬁ@(ﬂﬂb AR, Phibedieadnd sdE\SCHnIHa@dnstmcte@ sithpetin e rggion, using

manual " Anti bodi e 3 t.he t of
only pya@@%«r damaips, peigpially 6?43“8’6‘%15 ctffsf i %ﬁh"oﬁ’q%w P
MIlstein [37]. Monoclonal antibodi es can be obtai ned,
for exanple, froman ani mal cell aj_nst
| gE;spcmﬁ@mbgﬁm gas bercapivasied a%:%iﬁir%\g‘ﬂm ﬁbﬁflﬁf’&l% a?gpées
Fab' Pﬁéoa%e Zo%glep ér é?é eg bgﬁg@&ﬁl‘ Wl Fufii¥:] t%djl@émﬁsumttbaﬂﬂee can be

t’s and peptides or pol ypeptides conpr sing them
hnkémysutg&omdndzthndmkmm insthe ai it tetggv. gIHZ gi?%f

anti bodi es against IgE. Said IgE, or one of its
fragnents, can especially be produced accordin

t h@igpesiat dapodies) gs amabkudde bispsciigrevkalé antibedighinay ﬁOd)ﬁ
starti

acid S& Hithe
particmily él%%&]é)ﬁ&%ls% glay ﬁ@n lfeorlemf g oflg %%%H%r d¢ éns?é ! ﬁg&r lé !
Dlapé'dle@ eRd rgﬁly&)fﬁleg f@@@béﬁtﬁl&@ Khidhng aﬁﬁhmhy dl'ragmqmte)f'uf@pmf)pw higding
aci ds conprised in e i
specifielfiesrcan foagqqxéﬂy sqlgeigdaising p%ﬁ%e cﬂ% W&ﬁ E&Sﬁt %&'g 111)&'1:1es If one
arm"tthe (Ila?d’odﬁ XATRE ReptREndtisk,ithi @staR, with atpdcificity dlraitad’la’gamnt IgE,
then a library can be made where the other arm is varied and an antibody of appropriate

specificity selected. Bispecific whole antibodies may be made by alternative engineering

methods as described in Ridgeway et al., 1996 [35].

Various methods are available in the art for obtaining antibodies against IgE. The

antibodies may be monoclonal antibodies, especially of human, murine, chimeric or
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which IgE or one of its fragnents containing the
epi t ope recogni zed by sai d nonocl onal 20 anti bodi es,
wha®spyavs ousl y been i rmmobilized. Mre parti cuP@r/G$2008/000510

t he nonocl onal anti bodies can be purified by

chromat ography on protein A and/or G followed or not

foll owed by ion- exchange giromat ography ai ned at

elimnating the residual protein contam nants as well
huma?ﬁed Erhﬁn %clm HeldBtakiRSacdondihg Bethé staddatd mesbddsowelhlgrown to

excl usi on chromat ography on Sepharose ge
thepﬂﬁnbkdbdﬂlﬁweﬂrnrnate the potential aggregates due to

the presence of dinmers or 25 of other nultiners In
one enbodi nent, the whole of these technjqu rﬁ$ i
udegesiat fot tepopstajionpf waraskasg] apspgdiesgy their hetional frégments
en-bi ndi ng. s febhif? §Mh%§é«'(he@cﬁﬁédﬁn
eSpe%‘?%(djg npuging QR Eisit IScPrrpTIﬂelgnte&n{égerrg@ y ({ule or part of
partiduir @@ the aihh@eAntibotliah [36]or oty tmml@mf@rerpw afign frernéWP%omas

to as the an 0 tigen-binding site, and
descrghsgbykdbler pp NE@ %”8?Pthe anti body that binds to and

i's 30 conpl ementary to aII or part of the target

antigen. \Were an antr i.s.|ar n_antibo .

onMynailengl Qfﬁlbadlﬁwatnrb@ %rrneﬂa’?‘)f Sl FOR 4 é‘%g)éwrﬁumzed
agar%? %tEg btsor{g gra@rﬂexﬁ?é&n@ﬁﬁng AR epitédeloegnized by said monoclonal

ng site may be provi ded by .one or MOr e cedto
antrb@dtes Smityble ﬁragla@itsearmlmmil or p@;ymtlé@d@p@g@fg ghem may be use

1mmﬁ1§¥ %@O? e%gggeoantlggdl%niéﬁgtq?Ea@&lﬂ g&m -dp bslb g fedghRnts, can

an ant chai n vari abl e regign
espeéMl-9 béprdduced aetra)tdlbg)tdyhhmaywmﬂimgnnqﬂmqsdm @netggregﬂ{nbmatlon

(VH).. Isolated refers to.th
staﬂwgﬁxﬂ@ aanaLel(i ¥rid sequence c%ﬁameflniﬁ%eg{lg\llé Q%dé‘fgg gﬁi&%q{)ﬂgE or
fragﬁqh‘&hhé%dfdi pienBallesis wattingdmnes sdqhgnch of amingaeidp eepprrised in

h the present i nventi on. bi ndi ng nmenbers,
them*W@mﬁWEﬁ”%@'@%Hﬁ% ‘“5%@“@W6@H?%g nucl ei ¢ acid
nol ecul es and vectors according to the present
i nvention nmay be provided isolated a%gé fle

e. Fhe fropeqlondh oo GaforERYTPIErHFOHE: HGpiy piy
whlgl%'lfgg QL NOFRIENGRIS ct)%mngcﬂle epifdpd f&@og‘rﬁﬁeﬂ t@fsaldﬁlhkﬁioelbﬂal

r'eé or Substantial Iy free of nucleic ach bodi
ant@@l’ﬂ@shasfprmmglyrbeem hmnolnlhmﬁi fMhere paEEa: SheaRERF @1 3&‘“ odies

can ﬁ@ﬁ%@f? { I d glr(\?’ygt (Pga%lp g 011839&%1% aﬁdz‘&‘é 'le‘ibwédQQ I8t @Howed by ion-

nuclerc aci'd w | e free or
excBdAls El@ﬁﬁlht@gi'albhy" sierd af elimihatingghe mstdhal\pmtglh cpmt@ymapté as well as

the m%}adlctl %%Pgsn \%?etlﬁ tf(aﬁ)‘w(ea lél)% ﬂ%ﬁs%(?vst/eelaf% e[})(glluyl Plé{bﬁiﬁt%gﬁf)hy on

Seplabty Sl ifS Ao @Fﬁﬁﬁltate e pdt&ﬁlaﬁﬁggm‘gamsmuﬁ toithe 1Wh$€®he eftsbapers or
are prepared (e.g. cell cul

of qtirce paltéipsrenln ane @iﬁbf’%‘g@ﬂb }r?a"m(’l %8 6%%19865 72D Peiesed

JAiVdiyo. Menbers and nucleic acid nay be
mm%@?ﬁ%ﬁﬁfe ot ﬁ d?luents or adJuvants and still for

practi cal purposes 15 be isol ate

mendye psigai-bindinersita g the part Af awgle qf Hlabl%lflgﬁ O ﬁng r° com pmentary to
all 8rﬁ1?rTL o%l’?e tb{get éﬁ%lgéh tI;{‘l ah %ﬁﬁbd@i‘y GhdMduleliBis Réfatr@Btofad kheatbady
S

be m xed with
antlgen-bmdmg site, and comprises the part of the antibody that binds to and is
complementary to all or part of the target antigen. Where an antigen is large, an antibody may
only bind to a particular part of the antigen, which part is termed an epitope. An antibody

antigen-binding site may be provided by one or more antibody variable domains. An
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pharmaceutically acceptable carriers or diluents when
used in diagnosis or therapy. Binding nenbers may be
w@bopsogrst ed, either naturally or by systens BET/GB2008/000510
het er ol ogous eukaryotic cells (e.g. CHO or NSO (ECACC
85110503) cells, or they may be (for exanple if
produced by 20 expression 2R a prokaryotic cell)
ungl ycosyl at ed. Het er ogeneous preparations conpr|3|%%
ant1bo"lf§rta'nt1%eg1ﬁo1ﬁdlhg E&C&iﬁayminﬁmsb esasibody fight whgjavariable regipp (VL) and
I nvention. For exanp ch preparations may be
an anfipody heavsy @F‘ma‘farflﬁlﬂ%‘?gé%l (\Wmh full-l1ength heavy chains
and heavy chains lacking the Ctermnal lysine, with
VL1 QS rci89iARS st@k in Fhith Gayimthanbeanel the inwertion, or nucleic acid

erivatized am no acids, hasc liza
encoding s}cmbmgmgzgelglpng 7l ge@&aﬁld%tedn AcsOHa gcep(/llfﬂbaiﬁ P esen% rhventlon
Thusablh% % tngellﬁ Vﬁ‘%n%?QLr@i%hﬁin@; anﬂréﬁcdﬂﬁl{gaﬁﬁlelc acid molecules and

y as set out” refers to
vectarhatcacingrtd gtei pr¢ssit infentipmmay be grpxided éBf%edc?Pd@ﬁ Rutifigdpg-g- from

mai.n _of bln 81, Bk, Ain We lchselg
thelré‘?%i?““iﬂ’&%? %Qgﬁﬂﬁ %?f ?n&ﬁgérelngggt he sperclzl f |CeSoT
nucldi&8di@ ee of sﬂM@taﬁﬂTalIylf&e&é qu@ﬂe eCld or gaes pf erigimothey thamthe A

sequgrgzé %}é%)%ﬁ%&hélbg%{)]tﬂe }Lﬁa T T rec} R{n?tlf'clry Isc'dlgﬂe(l.l Aemb¥s biY isolated

one or nore

nuclé’iébl 5&1@Wll@bgﬁ%ﬂh&bstaﬁuallﬁ fre@oft raapti twadh wikiclt they sigmatugadly
about

6, e.g. fro to 5, WO 2008/ 0
assoPaFd, @;_ig@g;,tlmg @glygg};t@gs (Igrrpdjf:{%: aﬁés iv1{h %ggh %ey gre foung in the1r
natu Vlr%ayno ! M HOnAEAroamBRtih WiichARsS d&?f@yrebﬁed]&@ celhmliﬂue?) when

VH or VL domain. Detail.ed Descripti mbers
suchrpnmauhtlabmke’ regokhinafit R Avteriiology Pragisest g AHEO R ¢ Wot 3

Sent ny AXEYan0 @4l FokIpkagcaA purposes
and E‘l‘c ?1%5?1% ary %Q% |r§1|ﬂ%a%o @&lﬁl%ms > g(gg\(l: ri bed her elpn PP .
be idoedd! mﬂ¢mg1pmhmnembgfs Wﬂtl nemmllez@e mtixqdyihesigm graihepearriers i

optim sed .f e C h pot ency
wsed eSS PRb SRR iR o D
phadRlcQficell Dcasthvlgcarrebder difueats vetleh ysadrie dlagacpqlsaQﬂ therapynaipding

mer&eq%%&%g ee.[é%gg?lgtae 5&}&1&11}%.}%1% nesryéatgl%s 8t déta%ﬂ%l%%éfus%ﬁkaryotlc cells

n’assaye pot ency
(e. ga@ﬁotgg XIIYEE ARDS ST 0553 delﬁgommeaﬁbaﬁer exemplstibptoduchd &y
ected 10 "potency- optl m sed" bi ndi ng nenbers tend

expt@@SlMM@mOW’érceléH{Dé 69531136% the binding menber from
which the library was generated. Neverthel ess, high
poteneYo kA fcharRiTREsoBpri¥RY adli-IGE beiboby mol‘aedlewlwlfﬁ’ml part of
optim S%tl on, for exanple a hig 5 ot enc Qith full-length

the irmigEN. Fayexamplo Bed Hﬁ%fadﬁo%‘é‘?}’ %?ﬁe%. P?‘?les &

hea¥y ¢ ea?nré a%d gea cmuﬁg%@lﬁllﬁéﬂe MR|hingl ly#as, ivath @&Sﬁs’degﬁes of
Wb}f bi ndi ng nenber refers tg A 1
gly&nsmtmgammweth derit atizadh amisoi agids eyl @RligatigR o g N-termina
neutra za tion of activity or downstream
glu’famﬁ%i“il‘ﬁyjﬁ’. §8§r°g%‘%ad‘?géélgﬁé§u eé are described in nore
detail el sewhere her ein. The present invention

Pr OXI 3see§1 hgr%nh t}g p rase substantlally as set out" refers to the characteristic(s) of

-

the relevant CDRs of the VH or VL domain of binding members described herein will be
either identical or highly similar to the specified regions of which the sequence is set out
herein. As described herein, the phrase "highly similar" with respect to specified region(s) of

one or more variable domains, it is contemplated that from 1 to about 6, e.g. from 1 to 5,
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opti m zed and non-optim zed bi ndi ng nenbers, as well

as nmethods for potency optim zation froma sel ected
whemdioseg7srenber. The present invention thus al POIESBRIVE/000510

skilled person to generate binding nenbers having

hi gh potency. 20 Al though potency optim zation may be

used to generate higher popgncy binding mnenmbers from

a given binding nenber, it is also noted that high

inclu(ﬂf?% BRFY, 0P B NG 315 'Ibﬁﬁfmo 2B ulei ndlohamag be mudninwhe GORtand/or
ency optim zation. 25 In a further aspect, the
VH opVéslentain. nvent i on provi des a net hod of obtaining one

or nore binding nmenbers able to bind the antigen, the
DaaﬂﬁfQQQr@HEAUd'ng bringing into contact a |library of
ers according to the invention and sald
antigen, and sel ecting one or
t hes Hoitdst RpYe, abinslinegnenbey 1 a5cqrdanse; Vblghtlhe gtes%ﬁ énvlen%on mcg)c{ulates
and mayynegﬁalgs i %Ecg%(gqul Q&n@?rotf igH. €8s @scriBel @eiing [gB:Blﬂ‘ﬁhlng n&mbers of

I ¢ packages, such _as
the phaaﬂtt meaﬁonana;bMp@mleqdﬁg@@u(r@hzgng ppﬁn% apﬁ?eé‘%‘/lg’s potency
optln’\l}ea{tﬁg ?%Jogvsf 3y atm% fhe s sgéﬁ@n@e]%f a delcPQ Qﬁrﬁ ng%en%elﬂ @ﬁon*nﬁ]lly the

parti I cle or nol ecul ar
variabRMphRK M@le&@@&ﬂ DD EHBRIYPET; g@e@mm@i bindipg members, which are

contaihnin ucI iic acid en od
then gssayeddpid ‘eﬁe giﬂr%k}%tan g)rll dlr%ggm&g%r?%%tsagﬁaq Vhllus selected
"poté?lc§j 'oﬁ%ﬁkf&'dmﬁ/dm@@l@ﬁb&s kdnd e E&emthlghéhpgenqu thsg tlaybnnémg

descri bed in WO 92/01047 an t ent
membeofsgn rhFgh thyslibyaryguasggpera g v;egt%eleslfg igh gotgnv%rggx%é%g]members

! biadi b
may gﬁg gg %ée@ %éth% o %m%é%@r? %‘J(g eg&!%lg ,a%gggh p?)geiilcy ing member may

47
be obi&inéd d@dctl@ 51@>m agsnglahg:geem@@ ah@chﬁngal ggg_trai@%:uon@éw é)kf potency
optlrgﬁeﬁ%hl@{l§ng ]':e]_:lre Qr refe R ﬁ)%cﬁﬁgeﬁeﬁuerr\ﬁfhecfn%ﬁﬁuieﬁ pofe@éy of

oW ng Sélection of bind i ng menbers abl e
neuttadizktionchrt pertenint aeiNitanodainspeay Suctnn. AEerand SpRRHE B¢

| i brar artic 0 )
S St RS G Y s
optlﬁ’ﬁﬂléﬁ Ei?d)g(fr{—)(bﬁgﬁz@f blﬂiﬂihgm!dinhers,(hns mﬁll@x nmtl'g)gs foyipatgney optimization
fron}? gsei%:é%gq ling T ne(r;r?]]e aﬁs%ql%?xgegﬁlilc OIE us al%@s%e‘@meag)efé%%

gen&%'bﬁfaﬂig r}{é‘rhl%s Myinsaritepdtencgomai n by expression from
nuclelc acid with the sequence of nucleic acid taken
from a bacteri ophage or other particle or nol ecul ar

Zl?] rﬂgr?t%ﬁ%lg}éﬁ%z$EM1z§t1or§ﬁ dgb@ﬁ‘deﬁ 63 QaleidHbiRg pﬁ’lEﬁﬁgGﬂndﬂ@

aril ab main wth the am no

merflegifone gWenahmm inpobgr, Wi alspaiofedishad héfé‘rPé’ﬁﬁ‘%Pma ng megpbers
may %er?eﬂ%gledd q%lgrq gvlltﬂgut%{ggg}r oﬂ%zaﬁfénpr ovided in isolated

In a further aspect, the present invention provides a method of obtaining one or more
binding members able to bind the antigen, the method including bringing into contact a
library of binding members according to the invention and said antigen, and selecting one or

more binding members of the library able to bind said antigen.

The library may be displayed on particles or molecular complexes, e.g. replicable
genetic packages, such as yeast, bacterial or bacteriophage (e.g. T7) particles, viruses, cells or

covalent, ribosomal or other in vitro display systems, each particle or molecular complex
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a bi ndi ng nenber conprising such a VH domain. 20
Ability to bind IgE may be further tested, also
w@bioBioear78 o conpete with e.g. a parent anti boPyT/GB2008/000510

nol ecul e or an anti body nolecule 2 to 28 (e.g. in scFkv
format and/or 1gG format, e.g. 1g@) for binding to
IgE. Ability to neutralize2VgE may be tested, as
di scussed further el sewhere herein. 25 A bindin

contaft® clAC A& elicoding thetahdbgiySsd muridbh@maimﬁlsp&gxﬁdmnﬂ@ apdyE

opt1onqj1y@ésfg>|hq§i1?p££y|§?1 'Jg@ﬁax%ﬁgg%%%r 1a§ ?1s 18 ﬂecfescgmeél H‘gglb 92/01047
and e‘;% @(?Iﬂa%ﬁ%ﬁé%g ?6%4(1:(?:33 Pglrsnwsfagm Hg 5;p7taa,t743 Sjﬁ)é,s&eﬁﬁ ,AS

5 871R0T DT5..24 SHISE 68742, VSt {Jg oo 44 B0F b TeAST 0s

6 22§O ?A{?e U?y%ﬁ&r%Q%@%r@@%@{mw@@@2@@@4 Radhyofali&ris hereinone

scFv, or 1gd, or with a
incorpoitatd by réfasencd in thet ¢néirety. V\D 2008/ 099178

PCT/ GB2008/ 000510 28 Binding affinity and
neutralization potency of different binding nenbers

C arpl RevinLCRIERAE O bimimg maypers pole a:t eind edintiganped displayed on
Vhrlants of the VH a

bact%mgwor PH\%W?I?WrPaﬂfCPFEIOG B}oﬂeélqla 1‘500[ g%)%s,f I 1c0a.c1dhrﬂ be taken

m no
fromaCh a&eﬁ@fﬂ&%@ Qﬁﬁth d@rt&% orantledui ebmpleaddplaning ki selastedleinding
enp I n I n

nb f
mernfyyr. r@éh guejeic geif ey de 61g§d51§ gé%ﬁ%%%mrgg?cg?p Sh? 811’1811’1% r&?rﬂ)er or an

antlbr&i% P SNy r\}gnacb"l:er &8y EPhessivh E@ﬁfhd@leﬁtﬁdcﬁtﬂwhhﬂ‘h&lé@ence of
h desired characterlstics. npl es 1§f de

nucleibacidddlen ifioni Thacianiophage Obgtileranaéthlf'o@r melpgular gompt exedlsplaymg a

. binding affinity for antigen relative to
SMdﬁﬂﬁﬁﬁ?éﬂln%o ggggmhlch are specific 10 for the

antigen Increased neutralization of an antigen

t t Kk ‘
gg é%léllvallnpg 4y%[ﬁtvﬁ’éa éef,]?qnéagﬁ W‘{p %%%h élplg(g clq@ Isét'c‘@leﬁd% 0@51? ant1body VH
variatn€ 8bhAig Of & 9410 edlédtddiendibd inbﬁbenm&yfbawrkwdﬂmaﬂat@b@ynms may

l'igand to the antl(g a pecific nolar ratio 15
a bigging MEPberopPRTHS St é#ﬁﬁ@ﬁ?@‘conplex Ability to bind

to a specified epitope o Linear epitope, e.qg. peptide
sequence identified using pe ndln scan

o il gatbiar may be GGSIHEL ABACP HBCIoSOBER At G- paret
antl& ena}(r)le éjéroa[ £805d rﬁél@ﬁﬁ]e 2 601 (grg”ﬁlt dePi fothatand/or IgG format,

formati onal epitope, forned % non- contln%?
e.g. lIgGl)dﬁ)EBmdmg to IgE Ab111ty to neutralize IgE may be tested, as discussed further

elsewhere herein.

A binding member according to the present invention may bind IgE with the affinity
of the parent or other antibody molecule, e.g. scFv, or one of antibodies 2 to 28, e.g. IgG1, or

with an affinity that is better.

A binding member according to the present invention may neutralise a biological
activity of IgE with the potency of the parent or other antibody molecule, one of antibodies 2

t0 28 e.g. scFv, or I[gG1, or with a potency that is beter.
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Ability to nodul ate a new bi ol ogi cal activity of IgE,
or downstream nol ecul e. Such nethods are al so
w@e@sioglads herein. Variants of anti body nol ecul BST/GB2008/000510

di scl osed herein may be produced and used in the 25
present invention. Follow ng the | ead of conputational
chem stry in applying nulti2Bariate data analysis
techniques to the structure/property-activity
r eBaidingngiiiipsan A8} tradjiuativi gosenry ef differenthiindingmepbers gan be
rel ati onshi ps. of anl.li.i bodi es can be derived using

Com%P‘FL“l@ﬁbW?r‘?PéiaWé‘ﬁ’ﬁg 8% techni ques, such as

statistical regression, pattern recognition and
classification [39, 40, 41, 42 43, 44]. The . . .
pr Yptiamts @fsthﬁVWi\Ho@?fé@n%aéﬁ‘i %R%‘grtb%%rﬁleﬂ Wrg“_r‘?ﬁi ippluding
thos?ﬁ% vfﬂ?c%oa{n%:ﬂ) cah sé@gﬁjﬁ ars Qet(du@ herbiX Ml vehicladka by Shplagtd in
I'kel'y con re

act I dues or cal cu] at ed physi cochem cal
bindtgapentey) fopfgE cantbictobthyned by messeeol meihrdsiob prauengqglicration or

t hr ee- di nensi onal.. I . ; FisBS. $RBmpl
TR 5] UL Safoprspgrases. sammie
of d2HR8RAAIABHRGRLIGRZEAA000 Eaded ®9 An anti body

antigen-pinding site conposed.of a VH i Vo ecifi
. dorI{%I'ﬁlS(? bm&yﬁ?@%llty%rfagﬁgeél&e%g}vestp%n \6/% grgcﬂ%)]d s%@chaare €cl1i1c
for ROL)RRRt i de: three fromthe light chain variable

domain (VL) and three fromthe hgag chain v

) i able.
+ doremshstmuira APy 8f 38 BHIEEHRBBATEEVS o KR pge Grf fhich e
specifil Pb‘f*tﬁéfa%tigﬁ}ﬁtfﬁle%ii&igli@ﬂndv@{ ati onshi ps between the

sequence a hree-di'nensi onal 5 structure of antibody
- corfipesifieycanineditvg aslity 261 2 kneeganiiadyor §aud tp &he gppesp ate
t.pat ,  except for the third region (loop) in VH
Spe%}gﬁﬁiu%aéfa%é’i nding site | oops have one of a snall number
« of Axulitg-to dhaimopcaifiefen®@itipbixs: canoni cal structures.
The, canoni cal. _stru re.faormed in a particular Ioop
: hasAtB@%(ﬁobﬁ’a\maf%ecﬁi]éaﬂggltmé”rem ned by its size and the
pr esence igdar §ffopai d. pestidd semeade ilt@yifisi nesg peptidbdindingtsean as
| oop and in_franmework regions, [45, 46]...10 Thi )
of sequélftebed FIERT& L}SE‘% z]i’FPtbq'?g ﬁﬁr%enggk' s aruasnléj d Sffc gésl&g%ed
predi ct i 8Rrophattdaose residues in an antibody of known
sequence, but of an unknown three-di nensi on%I
st raict urenforpgatiens] ERiEOPPFBERGANLOPFORBIUESICHUAT t he
. threesdinens bl Eactlity $f9ERR dodapseadnglolecule.
henlggﬂlg}atl nt apﬁ%%ﬁf nlg_ tsgpecicf [ lct:}{ t y.g These predictions
Sudhanethalsheacdsdprapided/heseinpar i son of the 15 predictions
to the output fromlead optim zation experinents. In a

structural approach, a nodel can be created of the

ant iy dfahisadyendldiles disclogeddreyein meg by peodusddzagH asegyin the

conmmer cj al ackage,. such as WAM [ 48] .. .A pr ' o
preyens inyeRtog FQ ogwa%ﬂg@%ﬂ" QmRgf: “&%& é‘h%%%‘ alég?&? Il ultivariate
dath B8AIGHN tebHnidud6 fthé MBuctdreroperdy-adieip rélatmns{ido]3 Sirayantitabme

be used to eval uate po_ﬁsLbI e sulstitutions 1a{télﬁeachathem tical
actiyolyrroRsHy irplationshipppt anfifpdics Gap Bp A Yeg SRRy U HRS B & alfssy

techﬁ’lq{f&gﬁlch as statistical regression, pattern recognition and classification [39, 40, 41, 42,

43, 44]. The properties of antibodies can be derived from empirical and theoretical models
(for example, analysis of likely contact residues or calculated physicochemical property) of
antibody sequence, functional and three-dimensional structures and these properties can be

considered singly and in combination.
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20 substitutions likely to have a m nimal or
beneficial effect on activity. The techni ques required
W 00smkE7substituti ons within am no aci d sequePCE&BRG08/000510

CDRs, antibody VH or VL domains and bi ndi ng nmenbers
generally are available in the art. Variant sequences
may be made, with substitut29ons that may or may not be
predicted to have a 25 mninmal or beneficial effect on
acAhh Whtibody amegehwdmg dite compoded bgla Vol deinpedn anddy BE domain is

picaly P APoIOreRli TOER (R ds VAT P G BpRARERE (1

and AR ¥H AR Hedy HeRhshle ddi@se (iEN uemms araeatibodies of known
specifically disclosed herein nma

atomae i ciishitas cgqqltegiﬁ@latug)@mﬁ; betwpgn t ﬁwﬁ?qcs ﬁncY g)gee dmensional
struc%r? Bt‘)&gfﬁg%@e 1'i1£] Skesd®Pasi Blesd ﬂ%ﬁtlbﬁﬁhﬂﬁtﬂnﬁﬂ tha, e’:)(ﬁept for the

cu e conprising a VH domai n hat asﬂta
third regish (16Q}) 7Y H @onaigsbinding siyslooprhaye onnoin s&xpﬁl main-

yence | dent i 7 lar 1
e R e e R ikl
has I?e%n Sllitwmtollfe dtebhee@bypitdsitmmdanpmrstect ofaguiain eesidues atikgy sites in

L 5‘% % HCDR2, or HCDR3) shown
bOﬂche }PQBF‘%dII’ refpre o BB B ecul e may opti onally al so
conprise a VL domain that has at |east 60, 70,'80, 85,

90, 95, 98 or 99 % am no acid seq enc |de It
a Whisgmdeion sesenss pirBeuehglatonship Gap %“Sf Y ps lct5"¥‘o°\r‘~mth°Se

resﬁ;ﬂ %P} Ak d8nBwn sﬁ}%& bt GPR2unk@bwh GRS JinfeRsvim] stiucture,

orithns at can be used to caI%a e %
whw}dﬂnimmqrtaof introwintaiingdheibres-daesmaksrur ey efdis (DR loops and

henc;aeI ta%l?ta 50 Jl(ilg%{}ﬁ??ﬂé} sﬂeﬁs )?ldfr?g 5?@2 B@?%gar aﬂrr@ céc;rrsl’parlson of the
pred@@tonk wuhabutpatrframtesd npt}dmzatummtgergn@ts; rIngsiractais Hprepshg

moiegfﬁlt réfc:rj?alal \ r al Ingﬂoc}y(r{ggld%utle @L}wmﬁang%e%y aQ/Qﬂegale or commercial
packd28] flbieds WIAM cgﬁ]t al pioenmmamnms and ehmlysmaoﬁt\am patkage such as

| ess than about 20 s er Al tera y
Insigl ThARSEPYY B0 B Doy % ahBePRs Poiieans Sl SR o
sub§Rhitfons g%%h pddiorfih H1Q @R OTHs @rimtiby mdp th&ﬁbe nesitb thake

oss of function, so a bjndi ngkeg?nber 15 conprising a
substhufsona likely deihayieiapinieal gr bgligRAlstierEsp aBY R n an ability

to bind and/or neutralize IgE It may retain the sane
quantitative binding and/or neutralizing ability as a
bi rfmengshnupnmnulmd touials sth@tuamtséfrlgtm %iﬁlnP§CIH<§Fq‘P?8%Fé of CDRs,

ur ed et ¢
ant@P%rdVﬁaor Cérrrlal%soarrrlg rb?i{shll ‘?ﬂ? géhre alﬂg Qr%gi?ndbnﬁhom atl}:—él" Varian
seqSERUEREEbamydd) amith sﬂhﬂstutmpnmhettna}a@ thaytnot be pisigtedde bBavsra

mlrg%gtqrgil %eé}ecéal g&fcﬁ gl’cl) 3@%\/&@1; %&1: t%sgeéi( gg/ abll?t?mi’cg 51%8 aﬁ(ﬁ&l A% Re IgE
and/or for any other desired property.

Variable domain amino acid sequence variants of any of the VH and VL domains
whose sequences are specifically disclosed herein may be employed in accordance with the

present invention, as discussed.

A further aspect of the invention is an antibody molecule comprising a VH domain

that has at least 60, 70, 80, 85, 90, 95, 98 or 99 % amino acid sequence identity with a VH



10

15

20

25

30

natural ly occurring or non-standard am no acid,

nodi fyi ng one or nore amno acid residue into a
wmoresigdios al |y occurring or non-standard formPOF/GB2008/000510

inserting one or nore non-naturally occurring or

non-standard am no acid into the sequence. Exanpl es of

nunbers and | ocations 25 ofgal terations in sequences

of the invention are described el sewhere herein.

doma,lﬂ?&“a'hg ok ¥ntibBGies! ! £ TsHRWNO Takle 8land the |ap1§t&déd‘l®qﬁﬁlce listing, or
ar Jl L-am no aci ds |dent|f|ed a

with 1 HCPR (@B.g. wcrgu FICIR2,@r BEDES) showigin qubled Arée@)l;nwggl r
ShEndangds d apasdo, FTB0GS, 90,95,

molerér%:l? Fay oRtlcrna lg% 5&%{% e aG\?;egecrgaﬂﬁe\'ﬁ{a\R gz%s rea tb

98 or 99CQ hmdioadceIketjuxinoe aleptatlyy\p‘élm\ﬂd domain loh ameof the antibedieg ! to 28,

or wf ' r?s(ﬁgglégg gﬁg:{%%ﬁ Oﬁégﬁgsor)i(ﬁﬁ%%%gg\%] grtoll"J i 26% {j KER}AHR that can

y OCcurring
be us@& t@uldd Yriaddtyy @ﬂ:tmrarmmgaclc&eqembs ineltde e | BLAST [50],

curring non-standard, a ci ds Kk
FASEALS corefe Bt Werrr&%ﬂﬁogrﬂ% Bal €. smplsy ey il ngéh’@é“
met hyl hi stidine, N-acetylserine, etc. [53] Those
am no acid residues that are derivatised at Eheir ddition,
N- Bdrphéarp/@gmm may wiclude gpg OF TBQIC PR S SeAUGDGE alterations (additio
L §8G VYR 202658/c8898dik8nts, th
dele %&T?]’&E@B@ %@%@fﬂoﬂ%%h&&%&u &se). o nts, the

31 Normally in the present
varidniiend lessithamatmmi 2osugbiaberagorgn L-ami no acid, but it may

be a DDamno acid. Alteration may therefore conpri se

nodi fying an L-amno acid into, or replacing it wth,
a Bytadtio® Aol b mddetih yshtadnedore :ﬁx@mtey/bmregiomﬁgﬁ one or more

hosphoryl ated f a am
CDPgSn o hg ARt |n8§nﬁﬁ(ngf fﬁs@ 'é’ﬂ?ss g0 ’grsr 9%}3’%%’?}9%“
com?Hthe& thub- QLS HE BB Akidi s@@lehémma)&emm aDatslity do bmq eadiemsutralize

n anti body domai ns_and
IgE Hueanitrétein thagnecyapiipises ‘%ﬂl (¥ &F“tb"ﬁlzws ﬁb‘i‘FV Bdpinme

merr?&?r GIOW%?I'I e aggr‘%ﬁ&i Red: ARV e, Mﬁba&ﬁr@dlﬂlaihdls@mdﬁﬁcnbathd&n

am no aci ds) may be i ncorporated into an

Theannddlgsraquwcemgmmmgt@yﬁktﬁe@ gino agil SEAHCREFNTY hayep Hn%fP"ed

acenment t riginal” standard am no acids
wdIBE T _
abﬂgﬁff (g dt/cﬁesuga o? %Eﬁ 10 anino acid sequence. Use of
non- standard and/ or non- naturally occurring am no
ids increases structural

ac Lﬁ@gﬁi}mflm?g COMmPHEE] rgglaflﬂ% one rE H{ﬁﬁ# o RNk &lﬁe‘(érvﬁiht #non-

or achi eving
nangﬁ%} $c8Ghringor Rbmsthriiard atido Bﬁd,t mrahfymgrglem opeg ahieg agid regidue

bi ndi ng nenber of the in Addi .t i onal
inoyhoa RS BFoRAE O] Dok RAgB by P ORI E Be Reigrof Fafifly
occﬁgﬁ%‘l ﬁ&kbt@&faf&arﬁh@fablh%&o SRMPRlcaEL. VExtahlples bﬁmliabeds and locations
no acids, owng to in vivo degrad

of ghietatipepn iseirisndea of e invegtiguase deserked egﬁeyvgere erem Naturally
OCC@%{H’g rzﬁn%c{ ARt R tﬂ@Z@ns'tdﬂﬁérde L-@midh &mﬁﬂbnnﬁ@& @é GVAd WL, L M,

rons carrying CDR-derived sequences of
P, H rWeijIi, DI Qurity Chi, &,d{,ge,rfebsathem sigadasd singladelter ﬁ?ﬂeégeﬂléé‘iagdard

amino ac1|as 1nc[udggrr1yeo Rt rgs%r?eC{hé{'fha%@ @Jorp\ératgrfﬂlﬁ)sa b8y StpHE&E BHcRbone
or result from modification of an existing amino acid residue. Non-standard amino acids may
be naturally occurring or non-naturally occurring. Several naturally occurring non-standard
amino acids are known in the art, such as 4-hydroxyproline, 5-hydroxylysine, 3-
methylhistidine, N-acetylserine, etc. [53]. Those amino acid residues that are derivatised at

their N-alpha position will only be located at the N-terminus of an amino-acid sequence.
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nmutations within the entire variable domain. Such a

technique is described by Gamet al. [54], who used
weeesnogarone PCR. I n sone enbodi nents one or tMOI/GBR0VS/000510

acid substitutions are made within an entire variable

domai n or set of CDRs. 25 Another nethod that may be

used is to direct nutagenesi¥l to CDR regions of VH or

enes. Such techni ques are di scl osed by Barbas et

NO&Pal igghe prRsynIqaVRIEen @p angino apEly an Ixpminokeid, but it may be a D-amino
aci@! bﬁ‘l’t@fag&‘?ﬁlﬁy bef e eha H&%ﬁo%ﬁg‘%ﬂ%‘%@? acﬁ# ?rﬁo or1] ré}tﬂa%wg it with,

art and the skilled person
a Drasging hejthe Methylatado g¢etidatid mwl/mg)hn@hble'iaeeddbrmm anrnmemds@me also
dol o in.the art
o384 e 0 LRI AP bl & ol by R
obtalnlng an anti body anti gen- blndlng site for |gE,

t he,net hod, conpri si ng.provi din y of add|t|on

ol AT E5B08s g1 FS Serrr e snbr GheBrpbas ! the lhvention
ma$ db@piideliion@Rtuedl of ﬂ@rﬁﬁt&ﬁd&ﬂi aﬁﬁm@ BEALdesYe8 aBHen ‘N(fﬁgs'téiiﬁard amino

i,n the am no acid sequence of a VH domain set out

acified R -2IRY 3G AMRY be HiepipaTaied intean minorved sequengs during synthesis,
or W@Mdlﬁ@ﬂlo‘ﬁ"oﬁr Rep2REm At o @ oriMhal @ QTR AP m1ﬁg deil® g‘f’felt Q%ltltngg?s of the

H domai n or VH/ VL conbi natTon of conbi nation
mnmd@ﬁﬂﬁﬁwﬁﬁceblndlng menber or an anti body
antigen-binding site for IgE and optionally with one
or nore 5 desired properties, e.g. ability to
ne uUifeaiﬂnpe—SIag@rdt end/wi top-naBaally déburﬁﬁgﬁﬂnﬁw%ids hity@s@&Rtructural

ancﬁfmrqpcmnal i Vers@a:%gle ghq‘f‘?héﬁ%aé ﬁ)ﬁs u%gttia Et ' 2 éﬁ?%ﬁﬁ% IIg(iFlr'ITbmdmg

andareatr: ﬁi[zmgq&epei‘@@l.iﬂ A Gt diRIthéfBes oﬂﬂle %VVﬁtl(Qlo MR i |Doz§ﬁiq
%gmﬁln are |ned wth one or nore VH domai ns.
acIgvAng apalgeush 8% egn PO AR beeerphaapasekiaetic profiles compared with

stariddRBL-aiinodlkldy, o@cﬁn?ﬁ)tm oOHb d@ﬁﬁ@dtlﬂn g?ﬁ%gfegtlgc%rﬂéabﬁg L%mMifbo acids

CDR in a humen an i body vari abl e do

afteg adhminisiietion topeapingi eghdhwedn. The HCDR3 sequences
substantially as set out herein represent enbodinents
of the present invention and each of these nmay be
carNowed Vilsora/ IHEDRBs pm}ang'lﬂﬁﬁrdehead@eqmesmf\ﬂm maéaitlen may be

i grtion the
senl RSB BURRA AR B RO ROl “itorferahiediep o senerae
muidtonsweithif therentie warigpee ﬂdﬂhzﬁﬁ Stichragachnajug @HcdeHRA by Gram e al.
54%arlabl domai n, §3£-@3¥ ﬁg f nt hetic variabl e domain
54 YEQISCLTTLBRUSTEHs BrOme Fkpdidgefs R R B rMiRAgH Tilptihtions
are wadt aithid HeAicNariae Y@hiiabl &t doO0PRE can be derived
froma non-human anti body. A CDR sequence of the

invention (e.g. CDR3) may 20 be introduced into a

r e peidiiRir '
CEPSIURELRIR AR SN ! A Ry o v

VL giegs Sueh tgehniqusyyre disslossddey Basbdsad sl B3] prcbSihddiregal. [56].

All the above-described techniques are known as such in the art and the skilled person
will be able to use such techniques to provide binding members of the invention using routine

methodology in the art.

A further aspect of the invention provides a method for obtaining an antibody antigen-

binding site for IgE, the method comprising providing by way of addition, deletion,
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repertoires of antibody variable domains in which

consensus priners directed at or adjacent to the 5
wenwsnirhe vari abl e domain area are used in PCT/GB2008/000510

conjunction with consensus priners to the third

framewor k regi on of human VH genes to provide a

repertoire of VH variabl e d82mains 25 | acki ng a CDR3.

Marks et al. further describe how this repertoire nay
subsbﬁ;tmﬁmbumadowa dmeaor nfeDRBnimb acidparthé aminarcidisequsoehyef a VH

Usi n nal ogous techniques,. t CDR3-deri v uenc

congn e 51 T Bt i R TE e BACBAY g e P ER S fuor
VL U6R&RE, ahd @81 thyMHdondin &OVIHIVIScdrﬂﬁKatfa)g o&c@ﬁlﬁﬁaﬂonatﬁdentlfy a

the shuffled conplete VH. of 3Pna|ns caonbi ne
bindipg)menBengr ap ﬁnuhqdm BRRECH- btrkshn%o%ﬂs et gnd, awtwgalﬂé%% pre %ffm"fe
desfr&ﬁprb}%}:\lﬁgt d, gndbﬂ;wﬁ) {RRANAE SctliRy. SheVIDEHHiS Blap}@e dnhmino

a sul host system such as the phage dlsplay
amctay:glmm whichbosbganisily anket ot Hieseimefte PRplogredRSEICA M8Y De by

emqlge L& B/%%h og? {ﬁ?r%ryé{pfeﬁéeyvar@ﬁt 8f‘é{ V@,fdo?naﬁp(gi‘?&@@ Rrein are

erature |nc Wnter &
conwmﬁﬂﬁﬁﬂrmmc*ﬁﬁ&eVanmham SU|tabIe blndlng menbers may
be selected. A repertoire may consist of from
anything from 104 individual nenbers upwards, for
géax@tq{clﬁecpdbfbﬁ ggrml Bino\WAd20Q&h BT BN RAOY ACE2 @ﬁﬂie&@ﬁ)ﬁm@ be
a eas at ast, 07, at | east
carcigarC ISk 1 ST B0 GREDS oethgr & oo podim B The

Hcmtse@iéﬁéé %bskdﬂﬁbl‘l‘}dﬁs sefdt hé&%ﬁi 1B8tbseht et Rinéms yRBSpresent
spl ay, bacterial displa T7 display, vira

mvmt@p lng sach oF hegrt mpY bycariqdrssdHeP RS Bt lymandisa obhainyiiable
don?alué&l aa%{(bsténtﬁlg@ﬁgg%e%ofpr eparing a binding nenber for

Igen | rovi ded, which method conprises: (a)
prOV|d|ng a starting repert0|re of nucleic acids

C? %c (g) VH do (b,réd\{\’h vgﬁtc og"nai gﬂe:})golteff&% ¢t (i%%%ﬁ i any

gerﬁﬂhﬁb bﬂieﬁl@aﬂgad Humzﬁpmiabne demaint &r raayderrosynthetd¢ ear@abialothain based
encodi ng m no ac%@pplo seguenc bstant|all A8mai

on eiseRsl SrfERE FAPGEeTe dEapl Pl AgBrige d5main can

be B/ AL dA-HunaniaR§8Idye A CDRQeduracddi inegition (4.4 G:Ibllé?)) may
repertoire, so as to provide a product re

be wireflesed infe p sRPeERELY Yagakle Jpmaiahiaring ¢ GP%@ @ 3§¢‘S’Pﬁe

recg nﬁﬂt%ﬁ& 'téi*@n&lf)gys at g ef?a[n‘i’HH Nark S BN t[917]rd%scr1b@ Gethods of producing

ec i ng ndi'ng nmenmber for IgE and 15 (e)

repp‘ﬂmw ef amg)og}aw@thblq@nwglsn@wﬁ@h CORSCATYS [PEMeTshjegted at or adjacent to
theesn Ty o Vatnaaﬁgl@'}ﬁlgm %ﬁ %?&ﬁhe ﬁMltﬂ%s%us prlmers to the

I nvent i on
thmkfrdmamendk mgtdn ol hoepre VEldenes tofpravids asiepertodtie Véhwablﬁ gomains

lac%/ljrﬁg %gﬁ@ﬂ; lﬁﬁ%g eg C@Hﬁ?{d{l f“célél gxﬂw t]&tgpe%ért&?e 1%% 5ee¢9)|rrﬁ)?1$e‘a with a
CDR3 of a particular antibody. Using analogous techniques, the CDR3-derived sequences of
the present invention may be shuffled with repertoires of VH or VL domains lacking a CDR3,
and the shuffled complete VH or VL domains combined with a cognate VL or VH domain to
provide binding members of the invention. The repertoire may then be displayed in a suitable
host system, such as the phage display system of W092/01047, which is herein incorporated
by reference in its entirety, or any of a subsequent large body of literature, including Kay,
Winter & McCafferty [58], so that suitable binding members may be selected. A repertoire

may consist of from anything from 10* individual members upwards, for example at least 10°,
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Simlarly, one or nore, or all three CDRs may be

grafted into a repertoire of VH or VL domains that
wae@swomm screened for a binding menber or bi NRCTIGB2008/000510

menbers for IgE. For exanple, one or nore of the

parent or antibody 2 to 28 HCDRI, HCDR2 and 25 HCDR3

or the parent or antibody #3to 28 set of HCDRs may be

enpl.oyed, and/or one or noye of the parent or
at leaégf §*paidgaspl G ot st IOhRY least dPRer ah kgst I@DRBerahers ¢ranqygr @her

suit e A8V} PO incloa Pt 61 hed YL PR ap Do d PR KBy 17
displsptvirabdisthGDRsll display ribssens difplay3@dicObikent disgleyosed

herein may be enpl oyed. A substantial portion of an

i mmunogl obul i n vari abl e domai n may conpri se at | east

t ha mdtinvdast pedpringgbmdiag nientei foe [gBMuitized fagirévided, which method

i nterveni ng framework regions. The portion may al so WO
comPig§E/ 099178 PCT/ GB2008/ 000510 34 include at | east

abayt S3GoHRk aQtd e rep¥rtoR®bhn@ieid Aeds dnbSdin@ A ¥ Hf diididwhich

. framework regions, the 50 %being the Ctermnal 50 %

cithegfnciude afGRRY torhegprionsd kT lagly GRPREF@CedH@E R8T ni nal 50 %
atdﬁhe %itefﬁgﬁg{ gr Cﬁbg?ﬁ?%a rgﬁ%ﬂ%%ﬁ?ﬁ%%d&%%h@ﬁ@§>éné

sequsndgstizateniially greset owthetehdovaVHABPR3 slentethat sard o nuplgisecid is

. . ssoci.at i.t h |

sl QB LKA AR50 R SRl Sl BBl ape it bl of

nucléic addhencodinpend démdilwe present inventi on nmade by

recombi nant .DNA techni ques.may result in the

i nfcs odUCPTTH B fheguclsic a%af af Sr?'fcﬁ%ff’&rcg LPEIUE encoded by

| i pler sseldtifi@albig@hlg n@nfbaeiok [¢gMtgd cl oni ng or ot her

mani pul ati on steps. O her mani pul] ati on steps. include

t hE) i ntieeRNsERS sHd Binding mesber eryelsicreiderdpe & domai ns

of the invention to further protein sequences

i ncl udi ng anti body constant 10 regions, other variable

dofaiinsan(dnelogeysamphed hay banpexrdie whish aof L GPR3 e ithesipvention
s cofbined SR Al b AT gy ARG SR BV AT RP BRI WO e o
CDRXte be mepdaved onlaclba AiiR3gnomigxegiosonpri se a pair of VH

and VL domai ns, single binding domai ns based on either

VH or VL donai n sequences form 15 further aspects of

t h@inhilyIgNdrieqs? mdré, or 81l kiR EDR ALy B¢ pglied inmarepehatedfiVH or

omai ns, especi al | H domai ns, are capabl e of hi nding
VL §i hitars e eotrar e s B e dnermien 6 SoRgE sems ot (ko
t he di scussi on of dAbs above. In the case of either of

the single binding donmai ns, these domains may be used
t o Forexamplee g e Apihe ARRRIH yridhody 211 28 lp HGDR2 and

HCDHIRS B 8 pateh iR 295034 B 102 16k BELITRIRR 8Faya etnpled RinB&r bikFor
Thi s may be achi eved by phage display screéning '
moréref the garenisir pgtitods 29028 RCDRJ, LEDB2 and hCHOR3 o dledl parent or antibody

2to%@@&io?ﬂbﬂﬂs%aﬁfeé%%das di scl osed in W92/ 01047,

ereln 1 ncorp

Similarly, other VH and VL domains, sets of CDRs and sets of HCDRs and/or sets of
LCDRs disclosed herein may be employed.

A substantial portion of an immunoglobulin variable domain may comprise at least the

three CDR regions, together with their intervening framework regions. The portion may also
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reference in its entirety, in which an individua

colony containing either an Hor L chain clone is
waie@d/opa7s nfect a conplete library of clones ePCDGBRWS/000510

the other chain (L or H and the 25 resulting

two- chai n binding nenber is selected in accordance

wi t h phage display techniqué4, such as those

described in that reference. This technique is also
inclyesat lepsteapontis Mok sither omboth phihe first Bichipurily frertyerksegibns, the 50
0 [ nt. | Y
R ) 3 Ao R i IR a2 Y
foutlo fremewmorkregjo nAdcbﬁomhneElsludfsm thedy- tenﬁﬁral ex@inginial erdbfahe

VL .domaj b tached at, its C—ter nal .en
subsie DR P farie ol fune: B o dntacrely Alpafrny R anurely
occlrrigg Ofridble d‘d’i@dlmﬁe.gloﬁls NFdrakhiple ScoRstARE DY oMBANEE MBABEH oPthe
a VH domai n nay be attached at its Ctermnal end to

preseny inygntign pade By fpeongoinant NGRiGChYIquTs mmay esRiun i I@mﬁupmpn of N-
or @%Maﬁ%ﬁﬂﬁks@ﬁédd%@ Gy ilﬁlgé% ﬁﬁmfd&@& {obﬁg}ﬁta'tescqgnﬁi 3?
| gG A, E an of

marpmql‘att@g@npg/ @nptgzgmn §®py}@glu§@| tj}egmtasbetg)n of hnkers to Jom
Varlgﬁé Hbtglulégég t¥18 #rglgln%oﬁl&? r?%’?%roan d {Jéﬁ]o gﬁd i Eh%g ggt%%d constant
reglhaa pthei Yagiablenipmaing (meeexampdﬁ mmhm;ﬁbdmns bﬁmabdcm;} an

var i t hat as these ert s, and stabhilizes
dete\c/:gaHeziﬁ?cnop gl?béaﬁ asr%s)gusgefcgl gx? EI SeWHPT§ eéela.r esent

i nvention. 5 Binding nenbers of t he |nvent|on may be

Iab IIe wWth a detecgtable or functional |abel. Thus

InFEIE @FPeEtE oA iAo IBINg g TReTRhgEs (oEnnsises B#E of VH

and'VL &d?ﬁnﬁso kiR fhiihg doXIHR PERAIMIREE HO o@ﬁ'LtcBnﬁﬁlts@J{&n@es form
det ect abl e and/ or qgantlflable si gnal .

furthsraspests oh fhegateatiomylt sdmpvn dhet singla mme@glowm@@ma@s,@spemaﬂy

\, : 0

VS DUBCLDESPONATL S obfnd LS ARGt s
the gisgusioeef dhbszhnvdre i nduced to produce a signal,

including but not limted to fluorescers, radiol abels,

enzymes, chem | um nescers or photosensitizers. Thus,

bi ddilrgaseof ciiberdé tlecimtt tdndhgdomaas theedlddiyaindiasyeirt usb@ to

rescence or |l um nes r.adi oact.i vi t enzyne

seregp 0 By B A LI5S OP LA Orias &y Apiein PinsRigtember abl fo

bind Ig<E|. TU&, mBYberetic0dd by phdsd di aﬂh@&r@ﬁﬂlgﬁ@éthdds Wik @ tHeQB-called
nzynes, such as, al kal i ne hat ase

hier, @‘icl}’@%@éla OB aPryeash as é‘@‘éﬁﬁgén W(O%W yherein incorporated by
refefdnBO A1l BleRL iPRhUR R 111d9|1&{ﬁ9§ﬁ018)®6g1%§h g QHIELQSE or L chain clone

anyl ase, carbonic an é¢rase acetylc I nest er ase,
]

is ugegld@infenia complatedibersnptitlentys waendingribe prherphpiddb or 8) gnd the
resu gfst% %ﬂblﬁ%md?r@ rﬁ%(rh %ESe eI%%d n Q&S%angelvb}’ 8l }fh%%? lepla)a pechmques

| uor escers, sucC uorescel n an
Sudd@rthwtdesp@b@d fnl thairrd@h:nm”rél:hls technique is also disclosed in Marks et al, ibid.

Binding members of the present invention may further comprise antibody constant
regions or parts thereof, e.g. human antibody constant regions or parts thereof. For example,
a VL domain may be attached at its C-terminal end to antibody light chain constant domains
including human Cx or CA chains. Similarly, a binding member based on a VH domain may
be attached at its C-terminal end to all or part (e.g. a CH1 domain) of an immunoglobulin

heavy chain derived from any antibody isotype, e.g. IgG, IgA, IgE and IgM and any of the
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rhodam ne conpounds and derivatives, G-P (G-P for

"G een Fluorescent Protein"), dansyl, wunbelliferone,
w@heosoeiyg hri n, phycocyani n, all ophycocyani n, PCT/GB2008/000510

o- pht hal dehyde, and fluorescani ne; fl uorophores such

as | anthani de cryptates and chel ates e.g. Europiumetc

25 (Perkin Elmer and Ci s BidPnternational),

chenol um nescent | abels or chem | um nescers, such as
isotyeoiultralasess, parigwlarkyl leGhand 162, B(dyeedysaiggeaus due to its ease of

m{nﬂu L Itl]krg %@&ﬁﬁﬁ@t %Zﬁ’zﬁf “fife. 24§ %gﬂﬁetlc%‘? e @tﬁl@taﬁ‘ﬂgﬁmn variant that

erin; tizers; coenzynes; -
has shdssplroaems and St'a@dlzcd woiebls regxmtsunhyra@sokimuserfgt inlthmne@ut to
brom ne77, carbonl 4, cobalt57, fluorine8, galliunb7,
nvEORi um 68, hydrogen3 (tritiuny, indium 11, indium
113m iodine 123m WD 2008/099178 PCT/ GB2008/ 000510

36 iodine 1 i.odinel 26, io 1, i ne
mer e Wm%a%swé theyBiFation pay Sﬁ[%‘ﬁe@w $ btwémcﬂonal
labétha R A Bllind HEM & 81 ARibodHbRBkIY BRhe frédehiSinithéBrin of an

rut heni uml 0 rut heni um 105, scandi ui n47, sel eni unvb5,
ImgrogPRIRSH: SOt asdmpletein grigTotable @Rjer quanBoshle signal. An

I .| h
e A T T S S
detwaaillﬂmmfbmmsndémel ozh ébehendie any mObaulc thek Blgdu@a ohcaade induced to
pro lllctsga;(s ?naci %qugsﬁl?lrlgtetl 11m1§e% V\?‘I Al t%r%icel% oxjgdlo?a%g %ﬂ{ﬂasbel | ed
chewlilubhirgescbyeor phatoad:rysﬁzerer Tlﬁishﬁndldgmey:babd:t&tgi andfor measured by
mp) ecul es such as. biotin geni n

eS8 ShR R RSO A RRAY By ity or ight absorbance.
exanpl e a toxin noiety selected froma group of 10
Pseudononas exotoxin (PE_or a cytotoxic fragment or

nut 3Htab leﬁ?&%eésdﬂ‘)IUdeDP)btvﬁlé pf iflugtekion aggh nof limitatie oxj ¢
- f r a&fﬁﬂ@s Qch bARfind 1105 5Rfase, 31R0LW- b%&ﬁ%&@&éh@dﬁgeﬁse

F, ricin or a cytot'oxic fragnent théreof e.
("G6iPBH‘1) Alpha@ grlagsesidese pluspepxdxyddse.aaunent amylaseeesbonic anhydrase

ace%ﬁ %ﬁlh&tﬁ?'c{s? g%sogyﬁlgtlﬁﬁiétg dE@%H%se Erlﬂ?nécg?{ld%sgg e @&ia ish

Irvira a cyto
perbxidasdi N 1 or a cytotoxic fragnment thereof. 15 SU|tabIe
enz%ﬁes and coenzynes are disclosed in Litman, et al.
275,149, and Bogusl aski, et al., US4318980, each
- of iMureRRerdnsbelian elhareisdmomﬁraaﬂe@ke@ymraaﬂaﬁ datwetiives, fli@bchrome,

rhoggrtgllné ?thllélg‘?si@éggl’:l%&{ﬁvgﬁ?fﬁlﬁ UC? ! e?éﬁePr f%r @(Ereen %g}elscl'é:g]t r%?e?ne’s dansyl,
umbelliferone, phycoerythrin, phycocyanin, allophycocyanin, o-phthaldehyde, and
fluorescamine; fluorophores such as lanthanide cryptates and chelates e.g. Europium etc
(Perkin Elmer and Cis Biointernational),

- chemoluminescent labels or chemiluminescers, such as isoluminol, luminol and the
dioxetanes;

- bio-luminescent labels, such as luciferase and luciferin;

- sensitizers;

- COENnzymes;

- enzyme substrates;

- radiolabels including but not limited to bromine77, carbon14, cobalt57, fluorines,

galliumé67, gallium 68, hydrogen3 (tritium), indium!11, indium 113m, iodinel23m,
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US4275149, which is incorporated herein by reference

inits entirety. Labels further include 20 chem cal
worRienyEss such as biotin that may be det ect edP@i/&B2008/000510

binding to a specific cognate detectable noiety, e.g.

| abel l ed avidin or streptavidin. Detectable |abels nmay

be attached to antl bod| es of° the invention usi ng

conventj o chem Qun in
wdrrm%%ﬁq&%?ﬁqa@awagelé ip o 3 ety iﬁimer?lgzg%?énn@se@ﬁmﬁ@
rheRTuBPBHE theliint BT NAESuk NOMuthedmntd3, hiiRnRABORitiRkidn19d, 1 n
the arf. They can be coupled to enz nmes or to

ruthqnipn BSceaandipmpd| sglemuWé@tllp;w@ﬁ tbmﬁ@n?%ﬁeéhmﬁéwﬁm of
teuggﬁ@g@ e’ﬁy e%d@l?ﬁnel% h%dg‘}lgﬁlaléﬁl g{uﬁy& HRHER16E tihlium168,
yttn?mmwmmﬂmrtadéﬂdieksmpne{d Iamud (EDTA), diethyl ene-

tria A) th esence Q
- coupES SRRTE SR cifond pirole ot SreBuBlERRRES o2hs, et
whidh&ndﬂ?&rfaﬂﬁd#ﬂabéllé‘cbmtw@ ay & satalgetiof othet Secthid @oup;Ng

| abel s of fluorescein 30 type can be prepared by

- r eaBPIeGHeHRUCH 25 0Ny SEgA%Y SftSebromqge s known to
- theiRerseRtisKidchadfor Bxdhife atdximbisty BB ck® FomAURbLINSE

the therapeutic radioi sotopes to the antibodies
Psaidpmanas gxptexin|(PE oF 2 gytatosic fpgmation gflué?@éﬂlefeo‘é)u@wﬂ&‘éla%m ora

oy A b e o e B in AR © BR e Po R

cytatoatd fragmedt thepaofsd. s ricin A; abrih ok e ey is@xjsdmgivghishereofpeppion on 2

cytfééelflra:gﬂ%rxseter%oé ﬁgiegvg t{[\)f}/rﬁ%th)%n%pl ?it@&ﬁ‘{( efﬁg aﬁ‘gthg}?gf and

br;@ﬂﬂﬁlkcﬁraf@tcﬂbxiafragme{nU%ﬂeBﬁZOO her ei n i ncorporated by
reference in its entirety) or attached via DTPA as
described by 5 Hnhatow ch (US 4,479,930, herein

i nc sﬁmw&ﬁsﬂm@/aﬂd%@f V\zﬂﬁﬁarb QistloSedan Litinah yex al., B4, e75ar49 and
nuner ous net h h the | abel. can roduc

Bognslaskh ctrde Q@f‘é’oﬁ%o wch eirhastage h?ﬁé@ﬁgcom%atefé%af?&r@ceWhelr

elltYI%t?iééalSuﬁé@grh{l‘(ﬁ‘Eéc@ﬁ an& Eﬁéﬁlfuﬁm&% he d'fs@ﬁ“s@flh @ﬁmaﬁ ee@tab
chem cal reagents. The | abel can al so bound to

Usé%i 148, which ti ingprpasstprbherein Jy refpigues inffe ent!‘@tYahfthebcfdlivhe@ finclude
ch%w?i@c}ln%gtmsl &Bh a 1otlirp (l}gt rﬁ%f’%f ({e'fecte-ghga ﬂlﬁ‘(ﬂﬁ acaas@ecq% & e%%llaéé

uce a si gna ore ditio
detactebla otoiety, @l ilabekliedtamq:nm ocktreptavidsi Paettablbllabels owny be attached to
rgani ¢.mol ecul es, for_ exa f.l uorescer are abl e

anigR oF TRyt RinecsB BT efespaty R el e

i ght absorption transfers energy to these 15

nmol ecul es and el evates themto an excjted ener

sta %m“ﬁ?ﬁoglugﬂ%?rﬁ%ﬂf %H%tfocﬁl agmepis,pan ?E@Pfﬁ%\‘f ‘@gx’ﬁ ods known
to ﬁh@pé@b@&lﬂ’éd ih ltlﬂahetrt athed B0 M@Kﬁérﬁﬁﬁé%r td AbSreSREARSELS

wavel ength em ssion  may also transfer energy to a
dirptlyer by dhesisteapediary e sRaGF oW of pdinkipg grovarficleaer gy

pogrihglﬁlltlﬂ?t Bd glﬁtﬁﬁfﬁeﬁﬁﬁ AEAGRURMITRIRGULE JBY EﬂTR?'&é?hﬁéne-

e exa [ uorescence resonance ener
trigmigepshiancetic RE?IT)(DPTN] er id thpptesenchof ccmpm@:etgews,pudd wohosg

me%]ug&%l abB@ tlo%rI lq’l% tﬁe@%e&? éon}/u%ageg'.oégrﬁggsate% antaining labels of fluorescein

type can be prepared by reaction with an isothiocyanate.

The methods known to the person skilled in the art existing for coupling the

therapeutic radioisotopes to the antibodies either directly or via a chelating agent, such as
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20 dyes. Alternately, the |abel may need ot her
conponents to produce a signal, and the signa

w@e@doegdiling system woul d then include all the cPOpOGB2IVESH00510
required to produce a neasurable signal, which may
i ncl ude substrates, coenzynes, enhancers, additiona
enzymes, subst ances 25 that 37eact with enzym c

products, catalysts, activators, cofactors,
EDTARDBRA srestionsdzabevrgsn de upadiian the Tagkpslements vehidpeibeiuged in

dla%noglg P 1% lﬁ@@i%g Egi%ﬁ)lé t%?éffiﬁgl f)@ﬁn%bévgﬁi bRt 253 ggﬁé‘l:hloramme T
i'ng su ance di scussi
metﬁudl [Sapdnedm \gntlﬂieclpretldmeSPm by sheseobnwjue afiCvekfoolietdl.j (154424200,

man e
hersth EBP B RETEER T PRSP arief ViF D1 teroedy
Hnak&®RicR (€S @1t79 0BY,@BieirOicipéruicd 8f referdiicin its emirpty).si ng
causi ng or aIIOMAng bi ndi ng of a binding nenber as
provi ded herein to IgE. As noted, such binding may

t akﬂle&' &€ ﬁuﬁl&oﬁé fﬁethodseo;gwhltzpihb &%r‘&n@%ﬂuﬁé stipadlidemctalle by
a bi ndi ng nmber or encoding nucleic acid to_a human

extgmal meapnsydpr eQ(@mgle b}awﬁtmlrw@{n)matlgp, qlqctrﬁmgrteélk éacbqtggehqah and
CheBE',éfa %@%%‘B%Fﬁé %g?lé:%n §§ %}f{)(ﬁﬁ’d el 'Bm\qggzrgé}{%& AL 68 ds the

otting, 1 nmmunocytochem stry,

antibotgofahe eweygionadn tom sugfofkti ni ty chr omat ogr aphy, and

bi ochem cal or cell-based assays. Cenerally, conpl exes

bet ween the bi ndi ng nenber of the invention and |IgE

mayTHedabd c@iﬁdl%@ﬂﬁﬁrddyce d sigret, and iharef@azyiditiohdlnkedonents are not

i munoassay, radiQassay, i nmunopr |tat|q bl
reqpriitip QERAE & SR NGRS OL CrE P i n K CBHPPIa flugiyscers, are able
to AbIPY BRIVt 3RS Aiibld 180€ rwﬂieref th@l/i\g}ﬂ%‘ééi))‘%uonaﬂlgbfdisl eféigh @these

assay and particul ate-based assa rese
mojagylehatidotievates ghepy f@xﬁiﬂ@é@“@ﬂ@flﬂ%%ﬁﬁr T%@S@K}%ﬂ gugypy is then
dlsﬂgcjltbcglgnerg 4Gt B# Yoht Ba égorﬁrmvgl)éﬁglﬁ @hl@ Qb 92 BB emission

€ Invention for exanmple in a bi osensor
mag ytsb &amsfer'r'eocrgb’ tet bhelied actrptopmetashle, anavbhreFd N NPEEN digsipated

fropdc gcl?:()dtop rfno]%c%lg %%51%{1] 9{" R ht %@%§%ﬁ}g9 %&Qﬂe%h%s&rﬁnce energy

traxllg’& (BIKIETI |Ot1)er Mkbahat ldgedbllymniodmge ofigsad urd:ludglrmioewgvmﬂibms and
to IgE, wherein binding is detected using any nethod
dyeSr detectabl e | abel described herein. This, and any
ot her bi nding detection nethod descri bed herein may
be 15 interpreted directly by the person perfor
t he Affenisty thedtbel ey Bsrdeiop gomogis Fcypf%%“gra\ﬂ%?@fnan@ the signal

prdﬂlﬁ&lﬁg Ey%@én?wb@l@%en iR Ih&Y dMahé U&llgibneﬁt@ tequit®d 10 QhlodueE a ﬁ‘l’é}s(surable

bi ndi ng detection method described  herein,
SIgpaloWhneb gy subwateﬁéwwm%FWC%@@&'&P@@P%WS gbstances

thal pe%&t%f@%mﬁ: pq;r%[{%'rét ﬁe[talyé% 'am\)gf&s c@fagtb&v‘hlﬁ%tit@ﬁekﬁ‘}’engers metal

t ube or contai ner or
1on3/geziﬂd a(spadzlﬁc bindigg subsainpfes’qintqd fmrbladlyg of signal gensrpding gybstances. A

det%ﬂgds &1scussmn & susfgb% gltgrlla pro%umgg sy%tséyns ca {)e {‘otaﬁd Wﬁﬁ&gn, eggl. UsS

5,185,243, which is herein incorporated herein by reference in its entirety.

The present invention provides a method comprising causing or allowing binding of a
binding member as provided herein to IgE. As noted, such binding may take place in vivo,
e.g. following administration of a binding member or encoding nucleic acid to a human or

animal (e.g., a mammal), or it may take place in vitro, for example in ELISA, Western
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The amount of binding of binding nmenber to I gE may be

determ ned. Quantitation nmay be related to the anpunt
w@booslhmiant i gen in a test sanple, which may beP@f/GB2008/000510

di agnostic interest. Screening for |IgE binding and/or

the quantitation thereof may be useful, for instance,

in screening patients for di3¥eases or disorders

referred to herein and/or any other. disease or ﬁ
bloging oinietnop HoRietHy - BFBIICRFRCINGEo ABINR CHERA0giApREEt on
bioBihied1 oREdil-MistYassdysdi agnostic method of the invention
may conprise (1) Obtaining a tissue or fluid sanple
froma subject, (ii) exp05|ng said tissue or fluid
sa I
: ncgrg rélﬁr Q&IE%% H&)(V%edle h@g n‘&% Tk ? fthg nxftggtg%roe[ﬁ%@ﬁlay be
detedtédbyg zmamlfaoénzﬁﬁeSmhm 1mmunoessey, ma<hmassaycmmnmmprm1pithtmu,

amount .of as c e control. . ma
iR Oy PR PO B Rer g P bl Faty, e 1 desey
ag@XRIa866 bRty Aid pasicultd basedldssgue or fluid sanples to be

tested include blood, serum urine, biopsy material,

tunours, or any tissue suspected of WO 2008/099178

PCT# QB{ R0QR4A alsd BrovRRE i 'i‘l'léaglrﬁ‘@%\feﬁzrbtf ahtggﬁnld%\é@dys by

Subj ects testing positive for aberrant IgE |levels or
emak@mn\guatlyndlmeralpeg@cm@g forthe pypntiondor exempleen e bipsenseisystem.
FOLdl'ng’cgljlc%Sﬁg p%e@én?;nvgﬁio%' fdm ;”é]e% aqhé?%lp(ﬁ{defectq@qﬁg%r g{eastuﬁﬁ binding

invention gn‘pr ise capturing a conplex F

to EgEt trenpyising ﬁgempemgsauhbaddlhg Eewuibar tarigE Emb(}ml) detzetthg binding of said

bingﬁlg &gané‘:teér %gEsvgﬁngln gnsdﬁ?; 1? tlecq%ldglfs af% methom? tgiietle!:tezﬂﬁg label
desafibédieneiss. 0Lk fand ahy&thérbigdisadgdction nethot deesibed Hda¢is,anay be
in the art are able to c

skille e a suitable e .
i Gpreipk B Ge B wgfoaﬁmgﬁlﬁemﬁﬁwﬁ HnHRATBP igallposserving
detBQthh18 BB GOREMLNy [tBis rteHod, &Y el %ﬂ@f‘ﬁﬁdﬁg detganﬁrrﬁéthod described
know edge, in 10 light of the nethods disclosed
hergiay B¥ap proffes 7 wprt inthe fosm ofpn ptpiliegrapridetographga computer
priﬁRtggtp L ?lo trg A?l%?h baych%rﬂ Ya te&tl eQ)? Ebtﬁ&lﬁeﬂﬁ'%ﬁ -containing

0|nnu oass S one p033| Radi oacti ve
the| regvdd, preahy oghrer wgle;ai of mambdpwmtatlgm béb@lsmlé@f themicthes
(the test sanple) and allowed to bind to the binding
15 nmenber. Bound antigen is physically separated from
unb@bsnamantt bfjeindiag df bihding membder AE nmagbe detimvised uagstation

bunttebn erdterme
magf PR (B AP ohhe ARGERR da f S EHBPLE phis g PR oF disgnosti
mtérasil S€dniinpefoAIREI biingMrdlor lﬂie’tﬁlaﬁtﬂatﬁdiﬁhé}bcﬁdha[}gadtﬁemﬁ ffor iAstance,
onpetitive _binding assay may al so be used wit

in W&S??nlﬂgd%%ﬂﬁ f%é‘s%?ﬁ‘ﬁ ahisordses tafpriseh 9 Rpssin ghd/oppny eiepdigease or

dlsbfd@kﬁl%ﬂv %béﬁéﬁ@[é@ﬁro&ﬁ&'ﬂ@ﬁ@x ressidieaniRR Bévery, Mol ecul e
fg | uorochrone, phosphor or 20 lasér dye wth

spect r aI l'y isolated absorption or em ssion

SRS L AOLA OO Spg
sarapid floamd mhmcc! €i) exhesiegt il twsuecor)iMChSaamle tBnt abinere binding
mem ersm% eenprgsen 1nvent1gr(1: | alfllg ?1115j de%ectmg cen?nch I%E as’ compared with a control
sample, wherein an increase in the amount of IgE binding as compared with the control may
indicate an aberrant level of IgE production, expression or activity. Tissue or fluid samples to

be tested include blood, serum, urine, biopsy material, tumours, or any tissue suspected of
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O her reporters include macronol ecul ar col | oi dal

particles or particulate material, 25 such as | atex
whemdsotimat are col ored, magnetic or par anagnebCDGBawE/000510

bi ol ogically or chemcally active agents that can

directly or indirectly cause detectable signals to be

visually observed, electrgogically detected or

ot herwi se recorded. These nol ecul es nay be enzynes,

conidfith§ Boerfdt RIE&R1Y. Sbleb@Rstiidypdsitiie el abpram gk leaelger activity
colours or cause changes in electrical ropertles for

may alse hpnedit fromdle Heament mgthads diselpsegl latgidiered such t hat
el ectronic transitions between energy 30 states result
in characteristic spectral absorptions or em ssions.
ThElye qtmgnosmmmcmed eftherinyantion angyi frithes comypidse ggpturing a complex of
n unct e [
the b%}}% :%% rrr%? r ep aé/]il:]\gl aﬁ) ﬁ]ﬁlg [1[5(6 a%h%etn g‘/r(])gésf)%a%{ aQﬁ antigen may be
immolitieal dnenasys steipmssag Yorlwepterimt avigen-spatifRJ0B 0D e of interest.
PCT/ GB2008/ 000510 40 The signal s generated by
i ndi vi dual bi ndi ng nenber-reporter conjugates may be
US€Hose sRilIEE i tHearf Bi@dnbieftd adoge abﬁt@blutnﬁ)de of debmiihivg blding of

of the rel evant binding nenber ding in l e .
the binsbpgraipmbgrdo pragtigen SCCR“k‘i‘& to &%“‘r’r‘pﬂrF THE Qldtﬁeﬁﬂ?‘i%‘oﬁ%‘}ﬁ%rm
hght%‘%@lﬁ%rrgétﬂ&istd@scﬁﬁé’d Rs@gct or enbodi nent of the present

invention is also provided as an aspect of the present
invention. In the kit, the binding nenber may be

ga?ﬁé l-eS&Jé@es%'f m\qﬁnghgeergbg '{5 gﬁaﬁgla'r ! K%e%@mlﬁea B %h?h o

erm ne bel ow
appx’oﬂsrmt@maa:hsn @adlenimuncrwy ORLAYyay omreqrosdieilint tRedivectitedabglled

of .a r #
Gt PGSR lgoe SRR RSl BalnPE fld ¥ e pgncing
menihaYy, BeunliQnegmliopedicaly ﬁhp&gﬁdﬁdnﬁurﬂﬂﬁxh@l&t@em andothb emount of

nmet hods, fo iC i ndi n ers .ar sef ul
rodi R Ve BiER RONHLE S TR T S e ettt e Sty i
the tBst BRhIE he 189sFadiGacli®S MMl Will BiGE & HaBGindirhdmbeReA competitive
present invention., Ancillary materials to assist in or
bmdmg asprYbnay ghertiegised wigh neRreNiogctive Rt g asinGHaNtIERR PLAfegalogue
llnké’& tli)ré' gpcﬁtei‘ intole%let Re fe?ﬁﬁé}trﬁdi&ulem@y l?é"&ﬂl!ldr@cfh)‘orﬁ@tp%sb%rsor
second ferent bindi'ng nenber whic
laselbdymdt specttndlyfisalased ispphiprgomasmitsém @nﬂtciiegst@énﬁuweed 15
ﬂuo%oggl%gggﬁnc\f/ued% ?lglg elsc%pne lrhédﬁmgleh%lﬁcgéﬁtﬂfl ﬁr%?’%xgggggl aﬁcll %aélthamde
cheln@y oBdrgiae n$mi|a131e Chﬂ)&ﬂ&eﬁlo dyetsomuiiuﬁx:tdm]gnabﬁnmdme.
i mmunopr eci pitation. Each conponent of the kits is
generally in its own suitable container. Thus, these
ki t&h@@@@f@islmclwmidr@ﬁoledﬂmﬁtcbmaal paritkk DEpatiQiit ableeal,

for each binding nmenber. Further, the
suchkagriieK BEds FHERTF GeiPTeonTRHTSfic BEPFEHAEREF @ﬂ@lg@ﬁwm&hemwaﬂy

actl\%eiéagtg $hat &4n dlﬁ%@%&r 1ﬁﬁl|réégy afifle anadivAé Bgndid® Hé&/‘iﬁal%fbbserved
resulting fromthe performnce of the assay.

elecpprisalyt defasted or p&lﬁr\faﬁ%@cqsﬁqsb i These mplaculesanysf b%nﬁylﬁ%ﬁ which

catag}%gpgactl R Q%R0 by ﬁ&ﬁg@&&[d&%&%%%&%@ ﬁleélecctﬁd'&l froperties, for
I'on assa IS to say a net

examplas Mheygpay hemlomelhrly excitable, such that electronic transitions between energy

states result in characteristic spectral absorptions or emissions. They may include chemical
entities used in conjunction with biosensors. Biotin/avidin or biotin/streptavidin and alkaline

phosphatase detection systems may be employed.
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of antigen in a sanple by enploying a binding nmenber
as provided by the present invention 25 in a

W@ o09pee9lrs on assay. This may be where the physPCEHGB2008/000510
separation of bound from unbound antigen is not
required. Linking a reporter nolecule to the binding
menber so that a physical 48r optical change occurs on
binding is one possibility. The reporter nol ecule na
di ngxmlscgrenerauedi by mdivllduag@némgmﬁd)et-l@pvﬁ*tﬂC@m@B@Pﬁdﬂ@’ e used

o e ST BES S5 B0 e T PSRBT e AR e
Samﬁegmlyﬂa@aﬁhﬁgpu de bond or non-coval ent I y. 30 Li nkage

via a peptide bond nmay be as a result of reconbinant
expression of a gene fusion encoding antibody and

' eRq{l Ol %hgﬁl’ékn%m \%%nglgag %&9(9 ® aﬁgdp@c%?@ﬁ{b@@i%ﬁ&bf the

I'n variou aspects and rrents the pr esent
presem wrenanmms elx¢ progsled as an ftspmﬁ pﬁ@le Pfﬁé% grveption: [p Sifdly the binding

for dj i bed
membgt glla}h ) DS %B%led (t)?] Lk ) xé%r %E({tﬁ?lf%tl %Ehgﬁﬂ%tro"ﬁg%ﬁ%r%lﬁﬁg{i] ter% g% (Iieesgrl e
furthér bélow 8 Fuheg thel b’indlljgﬁneﬁlba:rnn‘a:y or@myp!et et 4ttaphagdee weselil support.

Ongieggpbq gf aggpqggéﬁ}e;%% gggxbea% fq%{ E@a a‘?’a{ls[ erotlger%bx{ltcrugersf Rits may be
empRiYed Bi NS HAGHCEREBRSIE obthelmehsdsier \dlﬁblﬁblhéﬂg inrentbless are useful A

presence of other untagged bindi.n
kit neayzaoniain igERHCHORIgE ys§9% CBWHB‘F%‘& ﬁgﬁfﬁ% ?Aé. clﬂe%?d &

accorMhcS FiR rés@ﬁﬁnvéﬁﬁo@ NARMBArY MARIrAG 16 MsisOfeor to enable performing
npetltlo be determ ned for exanple S|qg 5@ tud
suCh amethhi ohay bei EIC ugled withisia kizeidhe igventign-ahe a3 gierigls nclude a

1 @hjugated
secay % ﬁt bl}l(gtp l’élglglge Q%kp&{uﬁﬁdﬂfg@ﬂ%g%rstgdlu%}?gn gﬂeﬁrggﬁb églrﬂss A jugate

foa aéidetdblé tabthe.gp Iaefmeres@émeklbﬂc@d@ﬁct% isgkpDQ 9F By E)- biRiEhody
o R SO AT S B v
of tﬁeﬂﬂ@@ﬂ odveradl ﬁgumnibﬁﬁtablEoontemanmhm, thehe kit wemﬂy comprlse

|nvent|on i nclu hod o [ an
distigchepmipercoHMY gﬂi ea%o‘?%&?%?’ﬁﬁ‘ & ;}e%ﬁl}b%l Irlll AR 19’512186
1nstﬂ1c§i&ﬁ?sﬁi8f Perfotthinks tRO1RbACdnk Mgk tiedb Coriinvemivting ardladagiizingthe data

st mul taneously or in a step-w se manner with at | east
reswbtieg frer deecpefprmnanse P B8 aBPhdi ng nermber according to the

i nvention and one or nore untagged or unl abell ed test

bi ndi ng conmpounds, and (iii) identifying a new

bi nﬂlerpgescmrqn\whdn Hso piowides/th gsea)f@é%nd@&!s@emheftaﬁ éb%{ﬁé?fnt

oy VPR 1 it S i

of dSE&gina sﬁmblblb\yehiplcmmg&rmwng memhcr as grayided Sy s pragept pgention
in a%!o%%egt? a%gazfg s\?m?zy er%g‘n:é 1c|:a|1]§ ?%8%% {)f lg)rﬂ%h #3frSmbound
antio8h RN FQuirdd. |E1§1<1n§£1 fdpbﬂér}dnol&‘ﬂldﬂlﬁﬁlﬁbuhxhdg ajarmbel; so that a physical

etection of binding nmay be in h eted dir ctly direcily or
or qrttisalishpnrgsoccyER PR BIRAINE & (tfﬁé’oﬁsé‘i“ f {fPOfths‘P mg%// Y
1nd}{rle§cf§/aén ch¥raRRESREMbIBGicRald 8IIRET ABY B J;L&bﬁ?ﬂiablé) TTI& 1ﬂﬁﬁgeﬁﬁ3@0rter

e presence thereof. Alternativel HI g

motestikouigy bé dirdsdyion u@ﬁ@qtb(ncqygy:n‘ﬁy Sefy¥id aé)ep’ude ond or non— ovalently.

Linkage via a peptide bond may be as a result of recombinant expression of a gene fusion

Jm

encoding antibody and reporter molecule.



10

15

20

25

30

report in the formof an autoradi ograph, a photograph,

a conputer printout, a flow cytonetry 25 report, a
w@e@ph991as chart, a test tube or container or WeCT/GB2008/000510

containing the result, or any other visual or

physical representation of a result of the method.

Conpetition assays can al sotlbe used in epitope

mappi ng. | n one instance epitope mapping nay be used

t ol eiohd efspedmmdamuodmntsoﬂm quebgnt awemg@,emt § Wga

mexrg)ﬁrjtf gtfc%g@gtgt g al l%ghtg?%l%\{vg mdlng é%c be F&é%’&ﬁ ﬁelﬂge g. the

parchPRtiRSy drRA8RbS Qﬁle&iBJ DD, &.9nia |IgG Afocmat @dnrqietltmalbetween
epi tope can conprise at | east . two i fferent gne
1C reporter

bindisf megebersimay e #rsavarl qesly dgtrn B SN &afz%}ﬂ%a Sﬁ’eﬁ
mol%lhﬁe)% Bhd %nﬂl‘ﬂ SRabePIRER cabiedbice &l ih ﬁlefp@ésﬁﬁﬁ off Bthetuntagged

trary or uaternary structure to for
bindixgrhamieals), emetablpiensifieatinn of GIgMBgELHETS which bind the same epitope
PCT/ GB2008/.0005 e
or an RYarigpRige S%P%? égmgéh?t asag’g) N Id%tgeéﬁ&g(?%?ng Im/uﬁié]gr ELIISF;X .

whrélﬂ%EIm@nrﬁ@lﬁhzedmm plaictdndi fastpageed delaballed hmdinganentigs along with
ant |

one ph@p%cﬂrg%naﬁt@g%egﬁg Iug@%ﬁgd g@gn%tq{legqlrllfe\fs (?eattb ﬂl% plate Pr?sence of

an unRigddesihdinPmB@PEd tﬂé—’c cbﬁi}jd:tagwttlﬂ the ez[ggEab‘pmdmg mgrrérecs opsamsed by a
one or npre ani ng (%Belther nd may be used.

deCfB’flﬁ@dlﬂﬂ’@S}ﬁéﬁltfé‘P@edsb% Eﬂga? 1182 MR esent i nventi on

naﬁ ge sgcg that their binding for antigen is

inhibite y a peptide with or includi the se n

gi \FenexaTipde, Preawesant inyepten inghdes 4 PRBed pY g%}tﬁggg élhfgﬁeblg‘%ng
con}pﬁuncﬁ‘egrg i 4 @Vﬁm?&h%fgg%ﬁ% quﬁaoh' (6l b(ﬁﬂactlﬂ? 5he frmﬁf)blhzed IgE

p es enti on cleic acid may 1 nc
srmalltaﬂxbmrslyRNAn a ls’mp@n@ marier witl) atdeast enet taggod on taibelﬂﬁdmmsw&j@%mbef

ic acl at cod
accqu'm&g?rﬁreﬁnv(ep 1%3 [ Qne.or mgfe ‘gln{%gg% %Qﬁla?ﬁelllgtgthst %Iinn g@?%nﬁbunds
andiif) @de@fifyaipid rlitg)degErmﬂl(ﬁmﬂompoﬁn@by sbrsElwn@a deg@ase 1o1thetam@unt of
|nvent|on as ed ab resent i NV
bous A6 RS e GG BORGE AR SO ALy Lo niif e
throbrghhult 8RSAEr ubfnk eramnﬁwemrae&sylf@mac a&&ﬁta‘ssays wmhy béalso be performed
conprise at | east onedP nucl eoti de.as above

inspluseries, v énvinen (57 SPGB0 G bR R g S Bronce in i

entlz % tei?stgrlgm {efi ?gtgl&nfb% a7 'Bln rﬁ%y?&;lgtiefﬁgfé&d@&tlﬁb?ﬁfe .person

perﬂmMg{thebmgthnﬂL fdlunﬁameoby ‘amaﬂlrzs ebsPrViRg ¢ gepriahlniabslPr S C{;’Iér ease in
ant i;bo

oGS UREE, OGS, o o Bl ey 8 s e
repbit ethe if@m ofas admeﬁhqgrapht hplbtegranhs o deroputerprigfout,afflow cytometry

encoded pr thod C
PR Sobih e P FRR SEPE AR LRy o
visGA QY pRjsRAl leprebaitation oty fgulbyf therhiethiblng under

appropriate conditions reconbinant host cells

contai ning the nucleic acid. Follow ng production by

ex pé@rﬁ?étﬁﬁn %ss\ﬂ]ﬁ ca‘ﬁrals\ﬂfhae AL Rpitdpe nRipPThigh O Wﬁbﬂiﬂcmpﬂtope

be Isolated and purified using any %U|1a
mapping may be used to 1dent1fy the epitope bound by an I[gE-binding member which

optionally may have optimized neutralizing and/or modulating characteristics. Such an
epitope can be linear or conformational. A conformational epitope can comprise at least two
different fragments of I[gE, wherein said fragments are positioned in proximity to each other

when IgE is folded in its tertiary or quaternary structure to form a conformational epitope
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25 techni que, then used as appropriate. Nucleic acid

according to the present invention may conprise DNA or
woRoasayd78tay  be whol ly or partially syntheti cPCT/GB2008/000510

Ref erence to a nucl eoti de sequence as set out herein

enconpasses a DNA nol ecule with the specified

sequence, and enconpasses a4BNA 30 nolecule with the

speci fied sequence in which Uis substituted for T,
whighnises®guiged bk an mhdwmr(eféngbleamnégE Wiplizp oMb Iz gsting for

PCT GB2008/.0005
TP s A R
mcld@lli’(g loNconkivEngEbdnidlly mﬁkhmibntn@a @fantsxiestg Lepaptids Bavamg the epitope

encod nucl ei c acid,, Such a neth y ris
seqliehet Bl Fip Here eBpeciss bR BSE mesH
acc&fdu%étb %e?ﬂés'eﬁ’cqg\)’enﬂbh mébe Alhehdd ﬂﬁﬁrlbﬁhdu% #On aktRee isinhibited by a

nmet hods for productlon of VL variabl e donmai ns and
pepbifpidith gr elygwgdhe seava9e? 8VAY a VH and/or VL domain are

provi ded as further aspects of the present invention.

A met hod of production may conprise a step of

is oTlavtpr@nntanv:Hnbpn Purthief provitlpscm ipflatedveucidic pridenseding Abinding
me%?er d)u g‘te pre A O 1%93%%1019 nNn@&C %.9 Hpﬂ %I?Célj(%rﬁw A flg/gg%{k%e e[ll one, the
preseiidint ernioa lpreadss amﬁmlhl,c asiddhat asdea qurhtaflhﬁ@e srtio€ QDR} or VH domain

ept.abl e ex |ent stens for
or @ ABaE Aty BBt g S IR o pRRSE A pvgrdpg, of e
invB@oh as aéfred aBswe. Wwel | known. Suitabl e host cells
i ncl ude bacteria, mamalian cells, plant cells, 15
filamentous fungi, yeast and bacul ovirus systens and
tr afRgRNCAt RV@RbR aRD ProR e iBoRtruckiia th&PRh @S ladhidef vectors,
anti bodi es and anti body fragnents in prokaryotic cells
tranisgripiésin| or expragsidnghsditsrvhighecomprise atbenst gpeynolinggieotidsas pove.
exanple Pli ckthun [60]. A common bacterial host is E
coli. Expression in eukaryotic cells in culture is
al thequedeh‘aihlt/mtibm alsh pewidek p rdcenhbinanttHost cgtl tthag sompidseg pne or
mog5iorSihietiarPalt corteis Rad i aBP SR Shrcs U domain
or VK, o8 o ﬁnt(iﬁod’g?l aht%eﬁrbi)xh(ﬁ@m& op ahtibpayp tiotkeulene g.1sdBv or IgG1 as
nesefg?nster ovary

. cells, La cell baby .
DroileR BFIf (TER Y agep & theNs*ese SRR e %@F?ibf RaBon of
thele@boddY BN, whRh hiethodeoBmprigRRkMeRIoa fAdnilaRydiagmhhseic acid
human enbryonlc retina cells and many others. 25

themipn Axpressier MY sonvapeHly banshisneddty qygﬁg@g lﬂf@p@@ppropnate conditions
recHiB tn@iatﬁfo%eﬁ?%n@sﬁﬁlhgﬁl% HuBRIH RIOFY 110w R ?lﬁﬁﬂiﬁ@t%n by expression a VH

I NC I ng pr onot er equences, term nator sequences,
or Bbldpadngi indiop meaheranacks isolateth anfterpusidigd Byieeany seitle r

tec ge thenqls%fgg%%r%&qﬁgnces as appropriate. Vectors may

agemd, or viral e.g. 'phage, as
approprlate [64] . Many known techni ques and

Nucleic acid according to the present invention may comprise DNA or RNA and may
be wholly or partially synthetic. Reference to a nucleotide sequence as set out herein
encompasses a DNA molecule with the specified sequence, and encompasses a RNA
molecule with the specified sequence in which U is substituted for T, unless context requires

otherwise.
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protocol s for mani pul ation of nucleic acid, for

exanple in preparation of nucleic acid 30 constructs,
wOoniagenesi s, sequenci ng, introduction of DNA P@I/GB2008/000510

cells and gene expression, and analysis of proteins,

are described in detail in Ausubel et al. [65]. WO

2008/ 099178 PCT/ GB2008/ 00054 44 A further aspect of

the present invention provides a host cell containin

nua wit Earthet abpees prayidss karsdhpdind peadaction pfn antiedy Vdkyariable
domé?gﬂ)/ 12§ 'tﬁod\élnélué)mgg %sf?i@ n;?r\@/?s%l fr?)d#)!é éﬂé’c{c})grggo P@lgﬁc §c1|a° §Ech a method
mayaelrﬂpnwlmhhgmbst n¢lts amded donditipnsefrppredaition obfaid ztmlbody VH

ng menbers of the present invention as

Va““ﬂﬁ PAHBdi es" or intra-cellular antibodies. 5

| ntrabodi es may be used for gene therapy. A stil

further aspect provides a pethod co [

| Iisge e oA e roderian of VLHBHs BRI iR BB
corr% lh% a N addM PdUGhAiR @rerﬁi‘b/w@éme{s QYRR HspR¥d bf @B bfesent invention.

echini que. For eukaryotic cells, suitable techni ques

may |nclude cal ci um phosphate transfection, DEAE 10

Dextra '

D oy B RPLIRRIRY ke PO 360 pusiccaion of e
pro«hich eA metthaalmf pmdgctmnanar,y evingprise formolatingthe prodyet|inty a composition

mclg@pg at \f%?[c glzer etc#dgc %q:lcj)gllpg fi?g%%l’ eellsca P Cﬁacg@fa{ig&%ﬁ%le g)fmplent.

or a plasm d based system The plasn1d systen1nay be

mai nt ai ned epi somal |y or 0 d | t he

hosYysErs |fordrllo%u}g #H gﬁgregﬁqq q Iacﬂo pe@ff&dﬁﬁ otL clil %fo rentlllost cells
are WA RLARH. a&hiRBITHRY: L85 Rllhib®badditial MRGGRIIAT ce‘ll@rp%it edls,

integration of one 15 or nore copies at single or

filappghtoigpiuagi, et anddpculriiis sysimscaar |t@nsg§elﬁtpé%lﬁ8émd animals. The
exp%e%glgﬁ] Fﬂéﬁ%ﬁom aﬂdrlafl ngr gﬁleﬁﬂs W oRAQEEORIIs is well established in the

ranstormation ration and transfection using
art. b tagreviowp)sag €or eXiraple ﬁtmb@u@fﬁ%nAm&Ww@ baeiktiad W ipk. coli.
causing or allow ng expression fromthe nucleic acid,
e.g. by culturing host cells under conditions for
ex prgsskion indukahetigednB.in dlimrgismalsb ianzsatabkano thp6e skfilledhe the art as

ressed. pr.oduct, . be achi eved
oo GBS R OF A wEl PERET EeRY aTBRIRA RN A e
the qﬁ)fort&pfe%l&gbﬁd 1RferbBESustJOR pER e MR IR (ane@hh'&mmﬁiy (6HO)
host cel | Integration ma pr onot ed

colsilsieti PPy bEERE HEBSY il NGl BRBHCNAR BB b Aot myeloma

celté’I 1 aﬁlréﬁlbgﬁﬁmdnéyréeﬁé: GMIREEEryBhiL eth 3016kNE many others.
ni ques. 25 Thé present i nvention al so provides a
nethod that conprises using a construct as stated
aboyg, | Y. B&ind ShofopRiafSSgfat
o1 riinge 2R AL BE SR SERGIL, QhiiElind ShpBplaRT Scory
qtlemiae ischafing premptee sependes veTminater sequendss, Rpébélden}ﬁatlon sequences,

en@mﬁr g%(fuggge@g}}aerg?rgq%p% a}%rg r?gltﬁ{ seegﬁe”%&t as al%r% e, ?Ect@l{g Irx&‘?f'be

plab@dds Q. phagemid, or viral e.g. 'phage, as approprlate [64]. Many known techmques and

protocols for manipulation of nucleic acid, for example in preparation of nucleic acid
constructs, mutagenesis, sequencing, introduction of DNA into cells and gene expression, and

analysis of proteins, are described in detail in Ausubel ef al. [65].
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used to treat disorders characterized by biol ogica

effects nediated by IgE, particularly allergies and
wa@saokoee174-or exanpl e, bindi ng nmenbers of the | PYEGBR2@®R/000510

may be used to treat WO 2008/ 099178 PCT/ GB2008/ 000510

45 allergic rhinitis, allergic contact dermatitis,

atopic dermatitis, anaphylddctic reaction, food

allergy, urticaria, inflammatory bowel disease, o

eq Firthep hipeitof gagiresontinemtion provideuighosh celbestainishnucleic acid as

al | ergi c, opt hal nopat hy, .or. allerqi onj.unctd Wi
aisctoft Ry HERbBP PPy Yl PP B BRNMRT Kt 44 o
may b&iA §5 SR B PuGEste TR R 1oed dell nthg @llaw ihtek ¢etinlar exprésyion of the
. inwvitro, reduce.chRl-neglateg,QloLo |§§@lres@%pses
bindinignmapibges afithe presep; ipyentiogas yigirgbodiest of IPRHECE L PPN ng
Intrabb @ rh%& B &gm.ggﬁe @BlpRl patient. Accordingly, the

'n |

ventl on provides a hethod for inhibiting
al I ergen-induced mast cell 10 degranulation in a

mal., .conpri.sin 1. Di i 0 ' ad of th
R i e e e
inven®@én Mo aleandell. The th@dicticamayemplayrenyravaitablerechaisupi Eetent

to. neutraljze |gE. The.inyenti.on r & her ' )
cokary i P GG PRCRECHY g ohp g R g Ae
Dextra eRbtr¥hd:AIRML 1ijfsoib ln@dRedSrandelitiohiand trafsduction using retrovirus or

FcsRi | -medi at ed bjologic%% responses, conprisin 4 in the host
other gigw &t Yasgni ot ngseh FASshashloying- e n‘@% €™

: ' L i A8y ARERARI orfaQilased BiNe€ Systed The plasmid
cell, 1§ ﬁﬂ%ﬁf}’/\ﬁ éL{P{/ﬁ@gﬁé odi A8y al orfaQfla; &Sy

/H domai n, "or VL domain of the inveg%ﬂon, in
systerh gy fpe esintaipebépisogRIly PhEay he BReTPeTHgdrioHks hast erl Fade an

i thod fohe’ | - BB} 6 Bdabth ol RGctl inidBration of one
amﬁc?%s? gf8 ASEL i g%?ﬁgf{&gﬁ %e gﬁﬁuﬂ aneous r ggo? u ctlf1 o% of .
or mdre Efpids-aeidlabeshubiptd logi. Eerl barteg salise syitablederbiniagryigay include

.contactin cell expressi.ng.t / :
celi g RIS PR E oo R Renpar o g o AR abiehfaze
anti body, VH domain, or VL domain of the invention, in
the presence of Ig 25 When test cells are .c e .
w R RGN R B pee P B SRPE G B fcteie
acid, %ﬂw Qlitusigk hést belEamdal wadiBensiseskpt@sioposit pwe. Thapndfigtion
.g., reactions containing no blndlng nﬁﬂ% f%_ﬁqggor
of thexpaassedeprednst may be gehigyed by mgthpdOwadRPRg ﬁ 80
and/or antigen). Wen cells are contacted by the
bi ndi ng menber in vivo, for exanple, by 30
ad¥iohis a@d bitde irventiinmdiyiep intsetgied tgp the@enpme g chipmogore) of
. exhi.bitin v sdyagdi
the A dp Gt P ph e OBk Bon oo TRk ploiic
recombivitivhi with the gathmenirsdceordahoe withastandart sechuifipdsei ent t o

neutralize IgE. WD 2008/099178 PCT/ GB2008/ 000510 46
Still further, the invention provides a nethod for

I efiyGirB@ntinvdikibaklsd @rdvities b method that comprises using a construct as

stated above in an expression system in order to express a binding member or polypeptide as

above.

Binding members of the present invention may be used in methods of diagnosis or
treatment in human or animal subjects, especially human. Binding members for IgE may be
used to treat disorders characterized by biological effects mediated by IgE, particularly

allergies and asthma. For example, binding members of the invention may be used to treat
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mammal , such as a human, conprising adm nistering a
bi ndi ng nmenber, such as an antibody, VH donmain, or VL
waloevaiospicd t he i nvention, in an anmount suffi ciBCIT/GBR008/000510
neutralize and reduce circulating free IgE 5 Binding
menbers of the invention may be used in the diagnosis
or treatnment of diseases aof5 disorders including but
not limted to any one or nore of the follow ng:
allergic Irlﬂ_ﬁﬁiis,gallefgm wnfcabSdermhﬂitﬁc [gbpic dlemtasitis, a_dqﬂlyh]tc:ﬁct fesgtion, food
atopic dermatitis, anaphylacti.c action, f.00 .
slorgy. g, AT gl P PR R G oo B S dnduced rash,
HerBRSbRARNLILG, SaRtkredhRhbtVigs. drug-induced rash,
2 agﬂIgrgﬁgblogopthaﬁnopafhy, rhi no-conjunctivitis,
allergic conjunctivitis, asthma bronchiale, airway
hy el SSRANS SR ke infibltGliggen-Hitiskd Rduegd
aIEgpﬁlf8§$%%¥ﬁﬁgﬁggﬁfgyperséﬁg#tivj ?% syndrone, ‘
degramtigtlondh ko @y in Weeupditct Grel 1 -ingdiated biekigidalesgenses in vivo or 1n

.. _pneunpnitis, chronic ersensitiyi. neunoni ti s,

Vit g Yﬁfgiﬁﬁsp@ R flfqu%t% tfgﬁhjléli MORCRIC X‘%“n 5 ﬁgﬁ i nduced
hypersensitivity, latex allergy and hay fever. 15 The
data presented herein with re t.tq.binding an
nedcParmglys the inveRrtiqryoyiiess? o @5&@%%% aq%r%%ar‘%‘gmd mast cell

degrIRIREI Sin @ mdnkiRal] ¥k ing AdGak R B1gUs 84d amidaabinding member, for
prevent such disorders, including the reduction of . .

exargplowar anjibedy, Mitdamainron MLsdomi ofrthe imgypsfions I @naRPRR S figient to
new aﬁ%k@$3 a nethod of treating or reducing the
sever

y of at |east one synptom of any of the
di sorders 20 mentioned herein, conprising

adm ni.sterin 0.a [ ' . s cal t ‘i
0L A o PR o
or witheutiasientousnsduotioef RrERHenaliat¢dbialogioalivespenses, comprising,

therapeutic reqgjnen wt ot.h appr opr,i_at
con BB et B b PRS0 BRI e g
an dnfiBddy, VEEIORRYE bF VY. dhad ofltedistentios, if Yreramefofdghy of

the above disorders is reduced. 25 Bindi ng nenbers of
the invention nmay be used in appropriate animls and

| N gRIRh ﬂTﬁgtﬁéﬁprQJidéiiaﬁﬁéﬁ&i fof fl8&Gh@FEAR Ak &Y Ebiological

Thus, the binding menbers of the present invention are
respesesfs (Withee withentsprewtaneousgeducton of F Ril-mpdigedbigjogispl responses,

di sease . di ser Y inding member,
o REc gl AR OHE RSB R B o e
for aeiplamt anpibody ¥H domaieyop Vésdinoin ofghe mytitions i, theyraseneref I12E.
of treatnent nmay conprise adm nistering an effective
anmount of a binding nmenber of the invention to a
patient in need thereof, wherein production,

expression and/or actjvjt f LlgE is thereb .
deocwBss ise el armgenariedv ek e Sindimsrlyyr SEE ffvention i vitro, 2
conlitl‘gﬁ&ltlli(sf) Yia9%1sd bR abddedf pedRrRREHHERAS ge@ redtEib@aatidigdno binding
eve

S WO 2008/ 099178 PCT/ GB2008/ 000510. _47 .
member) and/or negative controls (e.g., reactions containing no Igk and/or antigen).

When cells are contacted by the binding member in vivo, for example, by
administering the binding member of the invention to a mammal exhibiting FceRI- and/or
FceRlII-mediated biological responses, the binding member of the invention is administered in

amounts sufficient to neutralize IgE.
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or activity, for instance using the diagnostic nethods

descri bed above, and (ii) admnistering an effective
wa@eman9ied a bi ndi ng nenber of the invention tRCT/G82008/000510

patient, wherein increased production, expression

and/or activity of IgE is decreased. An alternative

met hod of treatnment may codfprise (i) identifying a

pati ent who has no apparent increase in IgE | evels 5

butStilitfartlies, theinventiod prayidse aafsthodifpiietucing dircslaring [e5rin af

a_hindin mber of .the inyent. : Iy ibod
mardipeh A-Beep PR S G e ERE R viBRG ekl suoh s ap aptibody.
VH@bmbiagod VIV dehaianf the itveatigatii andmoudhsufBéiemde neuratireowd reduce
. accor iq% to the invention is an anount that decreases
circplgiing 565 185sed  production, expression and/or activity

of IgE so as to decrease or |essen the severity of at

| east one synptom of the particul ar gjsease or ¢

di SHrdieg meebprg of fisdtveationynry boyseh LB CaRRINS € Hea e
disehs O §882E:s WonBiSPEAGE: 1Tt th BYPRd Rndid OB FNERS altergic

met hod of antagoni sing at |east” one effect of |gE
rhindtisypHdrgic ngntec demutitingtopia derontitisdaranhyedsicireagtiom food allergy,

ef fecti ve anmount of one ofr . Lodlng. 1 Qhsh. allerei
S e
optiefifhegdthyg thih@ EorjencamitiagblaigiambnjubbtivEfid, eghima bfontljiles diaay

may be  ant agoni sed t he met ho of the inv ' feo
by PP RRIPORRV BB giEa alpelf%ys Bg\ggg@%ﬁ@ Ate 8“}%7“%%?{?‘9@%%8?%%”@
synfi®&R3l hmetaPalbraN Yedh@mmbl 8peseisttaity pnéunainithy tlseniadymrsensitivity

consequence of these binding, reactians. Accprdjn%%%rzit
pnepppRigcolishy@ersensiFvity nielmiphdq infesHon g eddypeeengd iRy fatey,

| ted fRpndi ng 20 nmenber, such as an antibody, VH
Mkﬁ%ﬁ%@n gr VL domain of the invention for the

manuf acture of a nedicanent for treating a disorder

asspel At e W LB nefn VR i Hnd dSutlB AR LE th

he?gli%n(.%aéju?:%httﬁg ge%l;“, or}e%tg ﬂtg sndcla ggéllrT_;jaki 1rl1g, a % .us
indfveidi thea rindingonenpteas ofdibenyéntiah caobposd td togat orpepnf seh disorders,

. r ati.ng. t he bindi mher w th it ]

iy EaR 8T ey o e TRORLy el TGSk il dis o

me@¥8 loPiréiting Gayedhengthe seqpoiyne adteast one pjxnptamiod anyodf the disorders
conmpounds entering into a pharnmaceuticgl. conpositi.on

mePATIoR B B FTEPT ST b0 A PO LR TR S5 T amount

of §Rlor SXREP8ing hGbletst A tceseht ihatiaflalond sitinh atcbmbined thtfapeutic
active conpound(s)

: ¢ ), an increase jn its ljfe paﬂ .
regipelY with ppther gpreppiase@gdicament Kngyip thegyt ?frfi?ﬁfé% prpinspgh that
LRl bt di Yeal | S SbAR diORIAMEPRIAked N T t'S
ﬂ“?%ﬁ%@#5%%¥?ﬁﬂm%§g§§£%ﬁgfﬁ%€§%tica||f agceptablz 30
vehicles are well known and will be adapted by the
person. skill.ed i ' : [ £
Bt BRS¢ eich o5 1R okEbp e ohiR1sARL W hima

models PO tisehss Jespaiaiig monké)s2008/ 099178 PCT/ GB2008/ 000510
48 Bi ndi ng nenbers of the present invention wl|
usually be adm nistered in the formof a
PhamgRs giétikiadg BOAPES bf the Presad invBntivhyar @il asthempeutic agents in

| east one conponent jn ad Ltio%
the treatment of diseases or disorders involving Ig

, Ea.(g). Itggeproduction, expression and/or
activity, especially aberrant production, expression, or activity. A method of treatment may
comprise administering an effective amount of a binding member of the invention to a patient
in need thereof, wherein production, expression and/or activity of IgE is thereby decreased. A

method of treatment may comprise (i) identifying a patient demonstrating increased IgE levels
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bi ndi ng nmenber. Thus pharmaceuti cal conpositions
according to the present invention, and for use in
waewsngamce with the present invention, nmay coP@I/G82008/000510
in addition to active 5 ingredient, a pharnaceutically
accept abl e excipient, carrier, buffer, stabilizer or
other materials well known4tvo those skilled in the
art. Such materials should be non-toxic and should
or ab@iityl ffr @istceusid the ﬂhgnc&fliﬁ hethoys ddsciitied ahotel, wel (11) admlnlstermg
o R et o o B b shod Bt FRERL el nerese
pro@ A ibRiexpredlidnOmd/orhbtEAty BRI dedrédsed. Aﬁ‘ﬁ]l@ér@ﬂwe method of
intra-tracheal, topical, 1ntra-vesicular or
treajrgné 1y sAMpEsS (Biideni S BICBLIYRAEAS PR APRATEX | mqf%m in IgE levels
but %mé)lﬁéhte{l&ﬂﬁ lbgr?erﬁt BoA adﬂgﬁﬁtﬁti%g b#h b ﬁmg ?ﬁ’éfﬂbe@@f th@fnvention, and
e sing domai n ant | ecu es
(ii) ttahamcstﬁwnhg @s tiRdtivehmoantef a Ibwdnenmrs@g elthe rmVlehfeOI}jp dwangtient. An

effe& Veg%{l%u%? Bc&ﬁ@gg {3 rt}?elqlﬂ{fegltugrlril Esgatglr%%l U ot:‘EHéc[E dgg eésgs b Q%c?{)aﬁec%
prodi@yios, Qﬁpfelssi@l aaldﬁ‘dﬁ lattdnt(yaif [gFe¢o assoldérraase @telbﬂkm theaeveaty of at least

adj uvant har ceuti cal
one@@ﬁm@}og} 1)%} % géhsg %t gasard@%l?e'n? tlrea?egpglﬁ ngjgn%g%s%r}ly cure the
disdasd &:Q;i e, anlnal or vegetable oils, mneral oil or

synthetic oil. Physiological saline solution, dext rose

or other saccharide solution or glycols, such as

et h'yﬂeelﬂ%ngb%gl% ropfdgtpé’ n@fﬂ%d 9{" YfiflonRing aPRhH SLOVHERSS IgE

gl ycol Rl uded For 1ntra-venous injection,
connmlsmgj cemtactmg veith Qrfaémsmlﬁterlltg‘ angfffer fivetamonnt ofipae g motedinding
mergg E & %:)ese‘;inct1 brévgﬂtts?&lsggfz Ehla? saﬁ%%aﬁg orfd eﬂ?ét%@é%[ lralééég%nrl]sc?d.
EffhﬂsoﬁgEtﬂ&b ey pelanthgmised by tteymathatls ©F t—ﬂe iifvenifon ifibludebiofogical

rel evan a epar e
resR R SR e e U R i T iRl BB P R as
coné@ltefideast thes¢bindiag réedérsm Chl oride Injection, Ringer's

Injection, Lactated Ringer's Injection. Preservatives,

stabilizers, buffers, 25 antioxidants and/or other

ad dAEdoY(ﬁﬁ lgmﬁirtﬁ’é:% a@ﬁé@ﬂs%ﬁﬁ iAfenfiQfptolR6 tHenft bflinigolated binding
buffers such phosphate, citrate and other organic

mepbp sychanen mb@ém\éH dewein oY Ledsmsitefeheinventiondor the manufacture
of a{T%teﬁ}lgﬁHérF Tor tre?t%lfﬁsag iVl r‘é?s%cﬁaﬁeﬂ%thaﬁﬁ medlated by, IgE as discussed

octa nzy anmoni um ¢
herbimx Sorett tmmf wmmethvide pf meklngx etnz@dldamnmhpbhﬂr@pﬂm@al composition
corﬁfrgséﬁ%q%?urﬂtglr kyelcb %éé;%%lgfr?g V%l& C%]pha%aé/el.\ coalﬁly Q@&éwble ef(cnplent
par aben; catechol; resorcinol; cyclohexanol 3" 30

pent anol ; and cresal OMIHD| cul ar [
oS AR T ——
cmﬁﬁétﬁ&ﬂé Eht&ing 1%%%@&58@%&0613001@)5%1@@ l‘id)tbkcﬁmkﬁﬂg)éﬁ@fnﬂary semetions
vi nyl pyrrol i done; acids, such

anfbwil@h ﬁﬁOW@ fertCEHIPI, fa@&i@ﬁ%@f fh@ §dmlmsgrﬁtfcm Hhe %P?lgj? fopRoUNd(s),
an ﬁ{cr%y i 3 i ﬁ?ﬁﬁfrﬁ E}?‘ﬁé é:tﬁéacy ifS 86813k E&%‘as@ﬁ%s‘%lﬁﬁﬂﬁy in

car rate I NC I Ng g ucose, nmannose or dextri ns,;
solotiel cartalsergtn\mpl@(?@@tr@ 9911s7®nmt@32 Gbesc0busmeutigally acceptable

vehicles are well known and will be adapted by the person skilled in the art as a function of

the nature and of the mode of administration of the active compound(s) chosen.
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agents, such as EDTA; sugars, such as sucrose,

manni tol, trehal ose or sorbitol; salt-formng
w@owsnea178 ons, such as sodium netal conpl exesPECEGH2008/000510

Zn-protein conpl exes); and/or non-ionic surfactants,

such as TWEENTM PLURONI CSTM or pol yet hyl ene gl yco

(PEG. 5 Binding nmembers of48 he present invention may

be formulated in liquid, sem-solid or solid forns

depatigighgernbert bthphesdnt mwbeivnosl] uswadly de tiministdred indhe form of

o S LMo oL S oA AT o e

bindERAARhSer, Tﬁa@;ﬁfaﬁnao@mdapcoaﬁpo@ﬁmmcsmrﬂgactmrptraemhm@mlm and
formul ati ons may include a w de range of nt y

for e icaaseidandeonith G arepiyt inggntiog, pay ﬁ‘EIP%HsFo‘H§ 9“ I?é‘c 1ve

1ngrg<§1 @ﬁnﬂ%ehﬂ@aﬁp faiﬁéeﬁﬁf)l'e %Qelpﬂ?tr 8tridObeliter! fbiliRf orbitdrng

ritic technol ogy, for exanple
matﬁmimd:lhkno&msto@lﬁosaskﬂled igy Eheyrt. | Such apseaniglsspeid ﬁgon-toxw and
t ende rQULE I
sholillg POtplmeﬂfﬁlﬁ aVYl ﬁfggélj o\fﬁ{ey ac‘u(l@ f %Hg f"ﬁlg By %Fs?ﬁé@fe‘v\ﬁ&‘?&
cmnnhyﬁmﬁahnmﬁﬁﬂenndq&nﬂhmﬂwemﬂapﬁmhmnEHMamlwhwhnmmb@h@1
nhal ati o e.g.
g DemaBeprahioRr e ar g o gt B efrepa e SRRty
i nclude viscosity nodifying agents, which prolong t he
time that the drug .is resident at the sjte of { 1
actPhémacwt}ng}-meﬁ@WOf@rro i;P @Stﬁq’t@[ﬁa%% aW‘o[r ﬁxaénp e single
don®@d 5&‘51%5 )f Rdfecittd (o rrﬁﬁl@&idletsm') Bic RfH NG enFRARANN 6@ Prdasit
rapi d ease, suc as a controlled rel ease
invéromuah b forfotationsi ey henipltabigtscapsuls, RRY Ay Haid prspmirslid
an goragan! e,
forAn9 tg%r}%ta e?}ﬁﬁco%‘?% ?E(rﬁrfehrcgﬁcéé % %%ﬁ’asﬁéé%atn’ﬁ%g an %l]g\éii. g ; hsllﬁe e
phamnﬁtyhtlcat eﬂrqioemopsagepamﬂy donnplw a lpxgicygn\yqr;ﬂup]@; agwatef, petroleum,

e orth ters p

anni‘?'é]tcﬁ 8%% té‘fb(l)$ 4%@115:Fag Bg roé%ynghe% 1S gié s1§§é af szﬁﬁ)]e q?lutl}@{] Yextrose
or ke skdaRyRletsOlutiboseslsdold, buet ak Bthyleae glytol] i6pylentrgiycol gE

treat nent may g ,%kﬁe orally (such as for exanple
pd%ﬁﬁﬁﬁ@%ﬂﬁﬁﬁ%W hit] 8£ mol ecul es (e.g.

"nanobodi esTM')) by injection (for exanple,

subcut aneously, intra-articular, intra-venopusly, . .

i ntlfoaipeayepeweinicction, oF iegHenytithy sifgrof ?ﬁ}l?t’é?nrfgé &?}%8 freggdient
wilP¥e AR IO?F' gaﬂeﬂ‘t@faﬂy dReptabie Q&\?&Ious DiytdAwhich is pyrogen-free and

I ntra-vesicul ar rout instillation into the urinary
hastsluadﬂepl)h 1S®Dn1tl¢»p¢n§lasltab}ht1( f Bhose eﬁm@ﬁa@ skiblip gheget Argell able to
prepgrtg 51?1}%@% sO u’tlons[)&sgx?gél forexs e{(]z] S]%lg\qé{gg‘g lésk Elﬂ“)l S §9(ﬁum Chloride

p ul's e | n usl on,
Inj¢uibh,| Ritige's [y emothazbenddl Rnngﬁg s d]ngs@@noi’re{sctreatbaen@tah@zers buffers,

SRR e S S O PR O b6t 0

phdspBAS, ¥R e andYotisd ©fdagic aelaas‘amdemetm@ sschfas biscotbéc ahidamisgethionine;
of by the requirenment to optimze efin cy. 30 or. Lo
progsrii1es (ugh Heckrp o ethelpelish PREBI G (g ipethottun

chngH@ Bl li@hiul cHictide NbdnSetN S ShloABE bhgtol, Uh@i]!bﬁbdﬁfzyl alcohol;
m'ni steri ng phar maceutical conpositions 0

allqy} praabens, isvebeastohedhty o5 propyl etpbai eaigeha);. reﬁlOfme@ %’ﬁl?ﬁ%’%?ﬁ%‘& -
pergtano ,haglﬁtnjl FJegc;‘:t)d tlcgviﬁner e %rr xgélght JE)%{'& gt?d bieinS [s86h 4sQeM@Palbumin,

I Nnj ect 1 ONn
gelagn aginAnuneglbbelifsy eiroidilicomlyrserslssdh @WMtra@‘e'mhdonwmmo

ac1%19 gtsléhoa%% y%?nepgl{a%%%eo 9%@%%%%% %mtldlne, arginine, or lysine; monosaccharides,

disaccharides and other carbohydrates including glucose, mannose or dextrins; chelating
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50 Exanpl es of intravenous fornul ati ons incl ude:

Formul ation (1) conprises 5 An isolated bindi ng nenber
wo@Roosheirsiventi on (optionally 10, 50, 100 or 1PONGBPG08/000510

of said binding nenber, for exanple, an antibody)

50mMM sodi um acetate 100mM NaCl pH5.5 10 Fornul ation

(2) conprises An isolated bimdi ng nenber of the

i nvention (optionally 10, 50, 100 or 150ng/m of said
ageilté, REAHG BIEMAShgars, @ﬁc}ﬁasawb&,, mannithtiichaldye) or20mibl; salt-forming

Succ t 15 105nM Nadl OonM
cou@%mglgg fslgq%cﬁq s%ymb@e’gbgﬁmﬂlg}ieé geegj %g%gtlgﬂl&onﬁ),gxes) and70c\)r non-ionic

surf%%m% RAdH 2T WEERTO th e/R ANTERTMB b slyethyBéde@ycol (PEG).

si mul’'t aneously or ‘sequential |y dependent upon the
condition to be treated. 20 A binding nmenber for IgE

m%ll@(ﬁﬂ%&l@&b@é Eﬁlr %reggcflé%&:ﬁm ﬁ%ﬂéﬁgﬁﬁg{eéﬂyhdlﬁd semi-solid or

conjunctron wt it ona I nal corrponen
sohd:ﬁofms ﬂapmdmgtonelaatpwmb@clmgcabmomw af she pelewrilelend the route of

dehgggrglf th > a?y:lh gi ?xclpge%ftsgm Zﬁnb%" 1tohsnggtl &EI\RA%PL hﬁ)r example.

sug¥B Enifd Reds hdy@Sactahts) Lnﬁ[mf@nﬁmmﬁ nfagrindlgfe armlyle bmge of
adm ni stered 25 conﬁqﬁientl
O

anc ARG @p RSP Lo ‘Or PR 8l Pherpet oY any R g sy

dryRg SR dPyind 6F sﬁp‘@ﬁzrﬁléﬁ @l‘ui@t@éhn@fo ONBr &anipy. Boﬁﬁ{ulattiﬂ)ﬁs of anti-IgE will
condi t1ons listed herein. élndln% menber of t
t]

depcmd/@wmmwmmgledfeu@ of felivape fr axemee. fogwHations %WI}P%W&?W@W
ma cfnlglspéi%gfélc?e\é ha;ﬁlllyﬁczﬁ 'i)ﬁfti‘)taﬁfég it {RbreFRhdiBoR B the dee(SJ lung

I sor ers her disorders invol ving
upohgﬁnaimm,abmdaléorfrrew@ns &.shifordicaignentofisenrring.ces: dpiel segrring) may

1nc]615 \élg%cm entﬁdlﬂnlﬁg Qtelrlllgs %vg% ?0201 rtﬁ%’ ngg gglllt Pxov‘z\inmr%k gég@glﬁf?ﬂéht the site
of 22 00 BB I EnRET B2 RPARAB5hA cassibr that will protect the binding
member against rapid release, such as a controlled release formulation, including implants,
transdermal patches, and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation of such

formulations are known to those skilled in the art [66].

Anti-IgE treatment may be given orally (such as for example single domain antibody
molecules (e.g. "nanobodies™")) by injection (for example, subcutaneously, intra-articular,
intra-venously, intra-peritoneal, intra-arterial or intra-muscularly), by inhalation, intra-
tracheal, by the intra-vesicular route (instillation into the urinary bladder), or topically (for
example intra-ocular, intra-nasal, rectal, into wounds, on skin). The treatment may be
administered by pulse infusion, particularly with declining doses of the binding member. The
route of administration can be determined by the physicochemical characteristics of the
treatment, by special considerations for the disease or by the requirement to optimize efficacy
or to minimize side-effects. One particular route of administration is intra-venous. Another
route of administering pharmaceutical compositions of the present invention is
subcutaneously. It is envisaged that anti-IgE treatment will not be restricted to use in the

clinic. Therefore, subcutaneous injection using a needle-free device is also advantageous.



a cytokine or agonist or antagoni st of cytokine
function (e.g. an agent which acts on cytokine

waee@naddirhg pat hways, such as a nodul at or of tPET/68LHBS/000510
system), such as an al pha-, beta- and/or
ganma-interferon; insulin-like growh factor type |
(G~ 1), its receptors and Shssoci at ed bi ndi ng
proteins; interleukins (IL), e.g. one or nore of IL-1
to -33, and/or an 5 interl eukin antagonist or

Exbﬁiblepbf Rravebe YoRRul A ifthie: | Nhi bitors of receptors
of interleukin famly nmenbers or inhibitors of
speC|f|c subunits of such receptors, a tunour necrosis

NF-a) i nhi bitor, such as an anti-TNF

FOP‘rr@‘%tg %&%ﬁt bodi es (for exanple infliximab,

5 ad Alnllfmmﬁbbladldg arenBBRs B anidh Gopt@ndllyH 0, 66,600 of 150mg/ml of
ant agopi nmunogl obul | ecul e (such as
etanerc‘%%?d%%g}gﬁ ﬁF&%ﬂﬁ@Fé@dWé?‘hgnght agent, such
as sment @dinyidetate; 10 - a nodul ator of B cells, e.g. a
nnn@gIOQSI anti body targeting B-Iynphocytes (such as

%axinab) or MRA-al L16R) or T-Iynphocytes
(ep g55CTLA4 1g, HuMax | 1-15 or Abatacept); - a
nDduIator that inhibits osteoclast activity, for

10 exanple an antibody to RANKL; a nodul ator of chenokine

' eptor function, such as an antagoni st
FO%“I&%“%%CC@A CCR2B, CCR3, CCR4, CCRS5, CCRS,
CCAR, isozGREin¢haRen em@@mﬂ)he ihGerginnl (@@Rhally (0f 60, 10her GOGg/ml of

famly nd CXCR5 and
CXCR6 %%dol%%%g% mé“ﬁecr?‘?r ¢ a&ﬁ&%@? for the C-X3-C
f aBdihly. Sweninktahi bi t or of natrlx nmet al | opr ot eases
( aﬂ% I.e. one or nore of the stronelysins, the
15 NME§ ﬁ%ggs and the gel ati nases as wel |l as
agyoereRastae especi al ly col | agenase-1 (MWP- 1),
coIIa enase 2 (MW-8), coll agenase-3 (MwP-13),
st PBR&l0ysi n-1 (MWP-3), stronel ysin-2 20 ( MVP-10)
?/R/g A‘Uom%%&ﬁ&ﬂn){? b@ad?m(lM\éPed]a:lt)nG %‘P H Qm yﬂc}{fgﬁ Tont W?tﬂ dRr treatments,

.g. an agent such doxyc
eitleg @mﬂmn@ﬁely loF exsyerttially Idspenfiﬁnt bpqndhg: c@dliuqma ygma@ie
20 (5-LO inhibitor or 5- |ipoxygenase activating protein
(FLAP) antagoni st, such as zileuton; ABT-761,
f enAdundimg membordralgE mayAslotd as fit 65, céhbiabion8hdady, in

corEm%%af? Qvt*i‘) Lit g‘ﬁ}f ﬁ%ﬁgﬁ%ﬁlﬁ%pﬁgéﬁé:& gln];t?gnatrrgagrrelesnts n?igy be used to
prdvmeh@nyﬂoehtf s&h&tgfsﬁ@ﬂfeﬁ:% p&ti€iarBsthZ eatasiAat@Ba-of 4B Sti-{dhbinding
co ﬁ@d SB- 2106& a pyrldlnyl substituted
mep g@%{ A HERRIF Qe CB&D ot hnding mrembss for Igky may ba admigistered
25 cor%uﬁMﬂ@Qﬁ WbqiRhtid)S of Q6P @é’rﬂﬂinecﬁ&%taﬁﬁn%l%@oé@pﬂwﬂ Nﬂ%gg %gent or

and/ or gui nol i ne oun such

ageRtel 5 r’fhesmtr&eni obse o mcé?:@fpﬁl@ pongitioag bstedheréior
| eukotrienes (LT) B4, LTC4, LTD4, and LTE4, selected
from 30 the group conS|st|ng of the
pheAditdizgznemsr lof thesthlasmay %ﬂmﬁﬁmedand/dr wsed in combination

i ORI S5 SRR AL SR BB

30 Igﬁﬁéﬁﬂﬁ@eﬂ@mﬁ conpounds, such as zaflrlukast abl ukast ,
nont el ukast, pranl ukast, verl ukast

A binding member according to the present invention may be provided in combination

or addition with one or more of the following agents:
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(MK-679), RG 12525, Ro-245913, iralukast (CGP 45715A)

and BAY x 7195; WD 2008/ 099178 PCT/ GB2008/ 000510 52 a
w@hbespad est erase (PDE) inhibitor, such as a PCT/GB2008/000510

met hyl xant hani ne, e.g. theophylline and/or

am nophyl I i ne; and/or a sel ective PDE i soenzyne

inhibitor, e.g. a PDE4 inhiAltor and/or inhibitor of

t he i sof orm PDE4D and/ or an inhibitor of PDE5; a

hi st eytdline oryqgenist qr@g’@gomst oﬁnytalgm&nﬁmptlor&ughara@ent which acts on
I M LN T T -
betazgldas garﬂﬁla—lhteﬁfﬁﬁﬁ,bﬁﬁﬂmﬂﬁe grasith Gicpin eypie i {GMe), its receptors and

zi ne, C| I zine, and/or m zol ast
sssRjEeT citdoeargne: e (ore paf erperatiyy S
1nt&léﬁﬁ1n'aﬁﬁgml§t% idh$ieR sa8h @rﬁﬁﬂﬁﬁ‘éohﬁl)alt@[rs of receptors of 1nterleuk1n
astropr ot ective hi St an ne type recept or

fanabt mepabArs pr inhibitors gfsneaifis gebiings ofsuck Freepist aliymeEr yegasisfactor
alp\f}zg g@g%n nh?ontof”‘lst%haas %ﬁ%h@—m%ﬁggglﬁatﬁﬁﬁgﬁ%ﬁ%qggacfﬁple infliximab,

Freter
adgdimamyadb hﬁd/edCDiﬁéwopdnﬁmtlaélpﬁ? teneptorphegyiigr @pandiannogobulin

N T A R———

- a hRfduRky df Bzelld, B8, bmdﬁ&ﬂckﬂapiﬂtﬁedy ta?g\éh@g’lBIlﬁi’lﬁﬁdcy@s (such as CD20
hydrochl ori de, tranmazoline hydrochl oride

nd
(r1tgpﬁ%;1p @r%BIAfﬂ%[BWIRI) ﬁéT-_ﬂBmﬁ%y@& 1% plTél"é‘ IgnHuMax [1-15 or Abatacept);

-a %Hidhﬁ{&? kol SIS oREEMst aivily, fér TSP R RhGELIR ¢S RANKICM |
M3) antagonist, suUch as atropine,  hyosci ne,

- gl S/@ @pwlﬁm pEghemokine gt elwmollfme coPfot BInCHidng fich (@b @vpntagonist of
cA¥1OPCRS: ccRi‘Até Rﬁﬁ'@%ﬂ?'@&@t C%R%eEéRB'@@%? RS, CCR9, CCRI0

telfenzep et a- adrénocept or agoni st
anbECR 1t e“oeﬂnb 6 C Sabily) pEXCRI AT X CBACTXER3 AOXCBS pndaﬁXlCiRﬁ end

t T teral terol r but al i ne,
C’@f‘%%?%ﬂ%h’ﬁgo {ag?ﬂy)oﬁq%eqﬁmﬁlﬁ%%?éxyéﬁ%w > pirbuterol,
- €. Jan @hiblixor &ff m&ﬁﬁﬁte'tablﬂprotebm (e Ps), aeC(h‘reQﬂ‘ﬂ[me oiéth@stromelysins
iumcro cate and/ oi nedocrom | sodiu

thegqoﬁé%?%sfe{s p 8 e laiinasess wefl n ARRSTRRRSS: etSP‘?CééIJrlé’l CHB??{?H%% 1 (MMP-

1),26BiRMsee, (MMPJSQ RS (MNVPIIQRIsRAAEIPsin ISP, @R omelysin-2
fluti casone propionate, ciclesonide, and/or nonetasone :
(MMR-b@aad/or seprelysin-3 GMMP-{ Han %MM%@@HW@&W 1Bcrgranagent

sugheagqgi}gg,éhnesuch as a PPAR; an inmunogl obulin (lg) or
g preparation or an antagoni st or antibody nodul ating

- | g afeyketricembiosyntiesiaénhibitor, Stigxygeasscb-hdd inhibitdser ane
hpgylg?/\%g q‘lz EétWa I{ig]%rg% t@?:%ﬁﬁnt&%b%%sg 'Fs){l]cgf %;}E{gfg%?{BT 9&1 tfaﬁeuton
tepardlin; Ahbd)f&ﬁ?lﬁﬁoAyb(ag%l 6-(Ersubistimtddyldnoghens?2-atkylsulfonamides;
2,6-di-tert-butylphenolhydrazones; methoxytetrahydropyrans such as Zeneca ZD-2138; the
compound SB-210661; a pyridinyl-substituted 2-cyanonaphthalene compound, such as L-
739,010; a 2-cyanoquinoline compound, such as 1.-746,530; indole and/or a quinoline
compound, such as MK-591, MK-886 and/or BAY x 1005;

- a receptor antagonist for leukotrienes (LT) B4, LTC4, LTD4, and LTE4, selected from
the group consisting of the phenothiazin-3-1s, such as L-651,392; amidino compounds, such
as CGS-25019c; benzoxalamines, such as ontazolast; benzenecarboximidamides, such as BIIL

284/260; and compounds, such as zafirlukast, ablukast, montelukast, pranlukast, verlukast
(MK-679), RG-12525, Ro-245913, iralukast (CGP 45715A) and BAY x 7195;
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30 derivative thereof, a retinoid, dithranol and/or

cal ci potriol; conbinations of am nosalicyl ates and
waeioBapirs di ne, such as sul fasal azi ne, mnesal azPCEGB2008/000510

bal sal azi de, and ol sal azi ne; and i Mmunonodul at ory

agents, such as the thiopurines; and corticosteroids,

such as budesoni de; WO 20082099178 PCT/ GB2008/ 000510

53 an anti bacterial agent, e.g. a penicillin

- def preapiodRsterhst DEANIbiton auclaasmmethy]makahamd; eggatheophylline
| actam a fl uaroqui nol on

t .d d
RGO S TR T

and/oer ihibi @(?r%(f‘ ltlfé\’ibd'fornf ﬂﬁﬁﬂﬁ LRVt an iM@bidsio€ PDESY
anci cl ovir, dofovir; amantadine, _rimantadi

- f | obiviamine; tymhmmran@ﬁ@lméﬁ sush as ?%Wflora’é?dﬁ’reoaeég’?éadine’
fexo%ﬂﬁél%i" tag L vastiits Qrf’élgadn{%dé 1&51;: ZelR®Ink | 1B@¢hBastifid, t onavi r

U|naV|r a hu eosl| ae reverse transcrlptase
chlodphbdifiniing, ,prcﬁmmllmzms cydlizlam esd/momizblasingeenslly spphad g,

f|CItablne zi dovudi ne; a non-nucl eosi de reverse
tOP“ia &ﬁ%EarrPrﬁ?rﬁg@ i nhi bi tor, such as nevirapine,

imPinGiditeH (SVEASSE uhﬁpraﬁge)mr gaﬁmptot@gvahm‘@meume 2
chann | ocker, beta-adrenoceptor bl ocker,
rece@tﬁg@fé@@ﬁ@t n-converting enzyme (ACE) inhi bi tor,

angi otefiNoPiht BERRMISY aggist: 1ipid 10 | owering
agllﬁ té;ﬁlsoasastal\tlt%ﬁé]af}d/or flbrate dul at.o

0]
- bI @mg{lpb@[l,{alphgﬂmﬁmgwtor agRipst ggsoc%mc&g?yxypaﬁ? unei}c agen{ such
as progéfﬁn;? ﬁ)'ﬁe &fgﬁﬁe ?ﬂe@%bﬁhﬂ@ﬁﬁﬁ&%phe@n& p@eubbesph&drizie,

regatil agen suchn as an

naplablirbeydesslanitle, @s;ambtam}ms bydrpeiiloritls) tetralydrozplinedividscshlogife,
Xylolsqeéa%Pbé i C n %&&&Rr G Ql%%ﬂl}e thygx%%o%&eoﬂd% lfy@lo‘?epmephrme

such as sel'egi ne and
}wdﬁﬁﬁﬁgdélne conP inhibitor, such as tasmar; A-2
i nhi bitor, dopami ne reu t ake. i nhi Syl
- antaa@ewhgllneraw@&%‘frﬁeg agympate f&%‘f‘é’g"ﬁkﬁ‘@ %dglzom Lt mipegnist
such Qshit RI rh}%fsmﬂ@ WIyRB@rrrliafel ipgatropintigromidet tlmaﬂ@)unahmna(iﬁ
ant1 - Al zhei mer''s ‘drug, such as donepezi

oxitrapiums bragwiln@irerzseine Aed telsBRPIN: | nhi bit or
Pr oReNL chré’rlo}gé gf)mgfqtrfchfdﬁ@%% recepfi su’dﬁﬂﬁﬁ 1{2y sut:lh&

treatment o e and chronic pain, e. ace Y esvlat
isoppenatioe, |splhetlalan101 f@rm@tetr@n%}ﬂfaﬁ@mb léah@u‘éfﬁlp%a 1@?% esylate

an Spg girﬁ eroké: & a%ﬁlf% g{ﬁén\ﬁgmepﬁ&géfmz epi ne, phenytoi n

amtryptiline or other
- antd depnessant sodngpmpgym@mmed(@rotﬁbwd&%r oi dal

anti- infla { erb lomethasone
- toph %lqucgrtﬁgﬁ ?uéféjxi ﬁﬁ% 18e %n&)rg&ﬁﬁfn?{ﬁle o eclomethaso
dip ﬁ)ﬁﬁﬁﬁehﬁide@‘on@@?ﬂﬁncam Ipr(ﬁﬁonaieg gmlemldeearmir‘or mprm’mpmgﬁpgoate;
ereof; an antj -ostf Or osi s % @A}Qr nmonal
- agemragesi by medulag iclep ORt reﬁ SB%b dsphorat e,
such) asmlogREtRN@s)%r 1§ bﬂepﬂraﬁdm/ditaﬂ%ﬁtagdihstt lof &raribpdy mbalulahng Ig
plate et activating factor (PAF) antagonist; % B h
function, such as anti-IgE that binds to the same or & different’epitope as the binding hember
of the invention;
- other systemic or topically-applied anti-inflammatory agent, e.g. thalidomide or a
derivative thereof, a retinoid, dithranol and/or calcipotriol;
- combinations of aminosalicylates and sulfapyridine, such as sulfasalazine, mesalazine,

balsalazide, and olsalazine; and immunomodulatory agents, such as the thiopurines; and

corticosteroids, such as budesonide;
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i nterleukin converting enzyme (I CE) inhibitor; (iv) an
| MPDH i nhi bitor; (v) an adhesion nolecule inhibitors
w0 pBuoghiimgy VLA-4 antagonist; (vi) a cathepsin; PEWGB2008/000510
ki nase inhibitor, e.g. an inhibitor of tyrosine
ki nases (such as Btk, Itk, Jak3 MAP exanpl es of
i nhibitors mght 30 include3Gefitinib, Imatinib
mesyl ate), a serine / threonine kinase (e.g. an
- 1 N Hitibadterifl addAP e. gmlpaﬁialhnsdmuhata&, pBRBacys e, apragradife a beta-
ki nases A, B an in
ictag ot elopegurar Py B o8 i P ERGLI e 4ot &
an’u\KfaEQ%ﬁ) g( ¥d lol/lrafaﬂlkiéﬁﬁ'&evafﬁacm&@ Eﬂtc&:lcd&lhyﬂbfmgenamtadlne
tor; (ix kinin-B. subl. - and/oy. Wé% di
rlmantaémepltﬂmvlrahtz@gﬁmf%ﬁﬂ d/psseligmayifi § Piggte 1§ H‘i’r Sty as indinavir,
nelf2 9\9 ? /rﬁgn%i'n? ﬁ&ﬂ%ﬁ%@&ﬁ’a%&é&%e ¢ R tHhns @Dl ithitHe:, such as
? hi'ne dase inhibitor, e.g. allopurinol;
didafiodine) 1m1mdnmao stavudineagadeitabing, @dowém&lfefﬁ)é‘c@& leoside reverse

zone, and/.or perone; (xiii) a growh
Uﬁnﬁ@?ﬁﬁ%8%§%8?8W%ﬁ%§gWﬁmu%XQ%§{gransfornfng gzomﬁﬂ
- f a@*c@ﬂddvﬁfﬁﬁ(a&igen( %Woh g3laahkelivet elr&enel‘b@dkgrbﬁm -hdremgeepipr blocker,
(PDGF); (xvi) fibro r omt act
angiojeBFiBISPRLTNgT GRYHE ey }I“P cﬁi‘)g“’t?‘%?%‘? jeogiiny &’f%%fcﬁ%t ligd

low Sz 2BRadRh GO4 Qcﬁﬁ(n &Id/dflﬂbi?dtd: ragncfcatalmrof ()IBNH GBFl)lprr(fmlng,l spch as
capsal cl n_Creani X| X a taChy nin

pentryfglliyg; a ﬁhg@élmhg}c agﬁ,{ogl@]bmtlg?agu bE ga%p ig%tlon 111511b1tor
SB; ighaalaga:

- oh hl%gﬁél}gen{ ts@éhrb%taﬂ @Bﬂdep?e@ﬁgﬁr:{%%c@'aggéigmhr{ez X)@)IlthT’Jll‘ @siAagdfug

(suc'ﬁNEdeﬂ)rplh}é L-dgpw eapiniirede, ereypexolenMAR R g}hlt{ltpA@Eﬁh aS(SQI)leps and

rasa(gﬂ%gf (fe m%rbﬁtgr a‘%cth%g tf:}%%ﬁg{ has ﬁ)h(ﬂl%@))pdrﬁhé Riub@ke Bhibitor,

rac r'ecept or’- honol ogous nDIecuIe
NMDgpiesgaibt, aicofiragoaist, slop&rmnhagmlsaarmrmmb@r of neuronal nitric

anta n an,i nhi bi t.or _
oxidiatiiars Al e albeTar S T Bhralal dfairbthe B, cox
2 inffbtof, propedtofyMiRge Metiifodatb;at i ng the activity of

purlnerglc receptors, such XXVi

- i nrisigegdorghe ff?aé%’&trqfﬁ?‘}t%?f‘df%ﬁ%“rpaé%te LV ?%‘Z?Hy oF Rgtipherally-
actlwgec 198! sucBYADEpioid bAdiSguel? dé\ﬁ‘valtlﬂé'llcbﬂbhmﬁzdm flenytoin, sodium
|

Ic or may be a m xed inhibitor, 1
valpmite inioyptilie ge @ihﬂlgantlﬁﬁ?réssmﬁ AP PariG Al O e pidal anti

]nﬂ%ﬁmghr%gégPtors) or nol ecul ar cl asses nenti oned above.

ng nenber could al so be used in association
- W t:hpzaenlh'ekhy)blfteplagibmppbecag@mdlngmbﬁe(ﬁgocgl @%apﬁgthégent such as

i ki nase |nh|% &_ln co-adm nistration or in the form
PG Of Hhtifoédh) tigate. 20 Fragments of said anti body

- CoudrCar@i- &eeoperosis agdni ch. s peidhhicagam susbds wéoxdbraioned by

reconbi nant anlsns or biochem cal coupling and
bm@ﬁ@ﬁ°%@§@6ﬁéﬁnﬁﬁ'?ﬂ@nspe0|f|C|ty of the above

. desg tS %é heslaRnhtibedy (i piitdifiactbpesg facor (BARfanobest; (iif) an
antli

odies able to recogni.ze o her ec nvo
int¢ripukimecoprariing enzy g 1 %P@W%@V an %Eﬁg 18%@? Q’g ai\éB‘#heS“’n
motlgcﬁ%tlﬂiﬁmtorgfncﬁlﬁlﬂ r‘fﬂ,@m%ag&ﬁstdgv%%&ﬁﬂw &n;Qviiy dleHase iitdtor, e.g.

osteoarthritis

an grihibotor of lgbsmed;masaséslpmaﬁﬁﬁgity J@k%y@sf’ee g;ra%{gc 1 hlbrlltlo}sln%ght
1ncﬁ)ude deﬁmﬁ), Irdatinib mesylate), a serine / threonine kinase (e.g. an inhibitor of MAP
kinase, such as p38, JNK, protein kinases A, B and C and IKK), or a kinase involved in cell
cycle regulation (e.g. a cylin dependent kinase); (viii) a glucose-6 phosphate dehydrogenase

inhibitor; (ix) a kinin-B.sub1. - and/or B.sub2. -receptor antagonist; (x) an anti-gout agent,
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bi ndi ng nmenber of the invention may be conbined wth
one or nore agents, such as non- steroida
w@niosynis ammat ory agents (herei nafter NSAI Ds)PCT/GB2008/000510
i ncl udi ng non-sel ective cycl o- oxygenase (COX)-1 /
COX-2 inhibitors whether applied topically or
system cally, such as 30 pirsaxi cam dicl of enac,
propi oni c acids, such as naproxen, flurbi profen,
€. gf&ei‘uh}mntef éd) a kzmtlﬁmf @fl@@e inthitdtot, Rigp Al0dpRfinolf @NFHBHESUrSMEDL, e.g.

c acid, thaC|n sulindac
prog"z"&nﬁo "E‘B%é{éazonep?’?‘g%f CBFBRMARG kXiksa gwﬁyhﬁmoai sAsEstagogue;
(xn%@ffahﬁ%frﬁhg grovaM Fa!&to@?r @13@1 (:M‘g lateRE Id cfor (PDGE ); (xvi)

i nhi bitors  (such as neloxi cam ce ecox
fibiphlagfess@xthifactoruerarosio ﬂbmblqsegrewmauoa@ac}m @ﬁo SODDEVS
madt gal{aggtgﬂg%? %I %tglgotgcﬁ%fe(bg% %?gl( b‘éq\%c?n (c)r)éXﬁ'e&l}S% tachykinin
N Kgihblb(amblpt NKCESlbfé redeg®r al(taﬁmtsh e’aclﬂdmlmll’ S0&T,6B-D33412 (talnetant)

intr a venous or.
and 5018, (R L PPN {3t el O (oot
conhMﬁhQ ¥iyAyhledfildbitirTEACHY; L) (hhdulcaﬁhﬂfﬁ:, oxﬁié%?ﬁ‘tﬁﬁée%h%S) inhibitor or
é arenteral or. oral gol d preparati ons;
(i 3|°B%1§ atigactayf reegptenhpmalegopnmalerile grpressechenr BHR eells (susbias a
CR@HZ ﬁnﬂagcﬁhéﬂ eRiiH a"i’i%lqmgﬁ oY BES ¥&S) ag%ﬂgm&gﬁét n%'tl?%}r@lkctmn of Toll-

uppl errent’s, such gl ucosam ne.
hketrﬁ"é?pF%S/@lq{Pf)Gﬁd ﬁml)@n agant medulatingf the heivith of/puramgm reoepabrs, such
p@%# e n_the
o ] B o P i R P P N A o
ST&ﬁSconblned administration to an |nd|V|duaI and
accordingly may conprise the 10 bi nding nenber and the
addi tional conponent as a combined preparation or as

se me mhﬂmtopmejp‘w fletifio 81 mSEPES afi-RdRAIEHIRTA. % QA $nHTBYor RRgeting
e separ ate and sequenti a

f i.ta
mor i 8 AL B ar i (6 ratepioR) onmaleaH R e isnsckaboYe
of the conponents by different routes e.g. oral and
parenteral adm nistration. 15 In accordance with the
pr & binding mermbes sould alep b8 pieddmasspeiafindeth mnbélerapeutw agent
suclaid @koﬂn%rk@&se ﬁlﬁlbﬁgltml) 1;1 Tf&}aﬂb& bf 1?1tt1#qoflarri1 E)f e {) rggurbo\éonjugate

in a"therapeutically I ve anoun
Fragppgnts Q:f Séﬁltantlbﬂdymwdtaén@bluse llndnaecpﬁc axﬁﬂbdlesubimmdab?}efebbmbmant
oration of l.east
Rl pl 15D AR PR eflr g E5pbng R RS
desctribné amifugpds w1thftheasﬂ>m1ﬁms_,t clsfaithe@ anubom'els bblel@p@eskndR e molecules

. N erit what being treated, the
mvopl)aer Lﬂagﬁvﬁhﬁéﬁg’:h %é&n& a%)C}aFe ated, the clinical

condltlon of the individual patient, the cause of the

disorder, the site of delivery of the conposition,
t hé Of SFmeRt obpm mTlagmparp discase.rse. Rheumeigidrthritis, osteoarthritis,

asthﬁﬂ”&lfék?é Fiihiti®RhrdnRbsBElRed P&I fa fdlS%@(@b?bg Y lp?c{lllagirs] d,

ot her act OI‘S known to ned aCtI troner
bmqn?ge@%mb?a“tqf@w ipfention may h@ﬁmnbleedgwnldetcl 0g inEnS agmtsdmhgenon-

ster&GH& anfl nﬁﬁrﬁtﬁ]ﬂt&gt gntg f%%ﬂ%tl %lk‘ ]f[ys 1nc fqggen&ﬁ &e]ﬁgve cyclo-

pr actitioners
oxygreper(@CQ39- /l”(éOKél/mhllbttgfrs MeﬂlhEap@ymﬁopmﬂl}adSl@/yﬁémlcally, such as

f 2 ' d
plroglc Stg,;c? gls keglgﬁ 8%)&85}11 garcgisv\itlcaﬁ a&q@%&%pt atgr%gqnt 't%lé)lg};r%%)egglfetoprofen

and ibuprofen, fenamates, such as mefenamic acid, indomethacin, sulindac, azapropazone,

pyrazolones, such as phenylbutazone, salicylates, such as aspirin); selective COX-2 inhibitors

(such as meloxicam, celecoxib, rofecoxib, valdecoxib, lumarocoxib, parecoxib and
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Specific dosages indicated herein or in the

Physi cian's Desk Reference (2003) as appropriate for
wao b@snypes of nmedi canment bei ng adm ni st ered mayPOEGB2@®E/000510

A therapeutically effective anount or suitable dose

of a binding nenber of the invention can be determ ned

by conparing its in vitro a8tivity and in vivo

activity in an animal nodel. Methods for 30
etorﬁ‘)bkfb@;ﬂ@blatdiwgbrﬂﬁe iafibamginitec dadademri (CINDDs); ghwoot tiwmsteroids

test animals to are known. e01
(o o GRS Bi-a1 S B Ve g euer routes);
methB8AR! 1ehisonRns; ey éiSorbQline, dipagidDEmsne, MlrencEintor Othedr

for treatnent, the size and location of the area to bﬁ
parqnitesalos @ral gpld propeesipes andgesics dacerers ngrrarh %’E*V thegagies, such as

hya%&ggg‘gé] B%%%g%espgﬂcﬁg%a glbfﬂ@lﬁg Yhcteidbliddganmias. ur e of

CT/ GBZOO8/O 510 56 any detectable
| abel or ot her nol ecul e attached to the anti body. A

t ygAg ant Imq)oeg 4t ﬁjlg‘? %eron and %ﬁe bﬂatﬂ%%f ﬁ%@l@%\relcgfa t@8a1tfedicinal

e ¢ tications,
con%pbl\iilblﬁahqu B@ﬁéeld(iﬁthe@ﬁﬂufaéﬂnrel ofi atrneallcahleg‘h e"FheInmhhamgnfdns}ebe for
ol | oned b e o nore
sepaidin A B T A § an PR RE8 el By somprisedne
bindiRk nRaMY¥s arkdl.-the addionh BédmpbB&it ¥PLcorhtifiad prepasaion oe s sleg@te

i sotype or g4 isotype. This is dose for SI n
preparatiinge REPAHE RISPH NS maﬁ &g ugsdito fewﬂ}t%tﬁ s\?.pétvt%%q sequegtlael or

s1m9.[t9r9:9{15t écﬁ’rﬂﬁgﬂré’tloﬂdiddsﬁlg@ aliRinighikiba beMe aobpdrdh@ B Fiffeddif routes

so adjusted for other anti body formats in
e.gprelpod pamgntetabagministratian: wei ght. Treat ments nmay be
repeated at daily, tw ce-weekly, weekly or nonthly
intervals, at the discretion of the physician.
Tr thmtlmcawythbhae mvenyintentiot,cofnpositionsgievidadrmay be administered

o RS adgRs oD Mg by By (BB ELY sifithe hod, this being
sufﬂBi)éntb@ siRsV badficto agfaterdthSudbetienefit mdyeic\se st amelioration of at least
adm ni strati on? i s abqut .two_ weeks or, nore,
ereq aﬁ(f

ong qygxggo%gk%ac@} ﬁtﬁtp\ént a @th r%@gémaﬁ, c%ﬁ @9 h(aﬁ?l?slflrtation
w11?9§}éhd o n@m@ﬁfdhseve-ﬁtﬁé‘ﬁmﬁ is Hﬁi}\g tﬂa@tegl e Parbiefl @ reammal being
/or after surgery nd/ adni ni st.er

treipyp Itheeddinignk copitipn gf th(: h@l\aﬂﬁl ggﬁeg Ithesqapg: @fthescm%geé,épe site of
delg g;ﬁ5 élgn%ﬂjo@m b tﬁé {y?@ %ﬁ ih®hb 8Rn8E:, Eﬂé%e-ﬁ%?ll cﬁ%dﬁ‘lﬂﬁ’straﬁon the

e ani no aCI sequences of
schiedaling cxf Iadtmmls@@t?sn ardobthdﬁ dackdrg knovoHgineedicghmectgfonerg.c Areggription of

T i P OL S N SR PO 081 e

othlef ﬁeabaldscmhemdhmstdepbﬂdrontﬂm@eﬁﬁ@ pf the syrngtams abd/ordirpgyession of
HTRF(r) Assa Tabl.e 2b 2 di

s difptenbg TE ey APOPPLREABFLF BRI, 7t VR RBOPLgpe ST 681

Spédiﬂ@ﬂ’dsh ihAcapdRpeih GEnaANAPIS ¥IRAY |DEB18RB@1‘®K6@/(20@E,ELS appropriate

usi ng Bl ACORE) Tabl e 2b further sho
forge BRe gt méééﬁ?{“é@% Beingadmipsiredigsy ‘&‘@ﬁ% %ﬁ%ﬁ%ﬁeﬁ%ﬁaﬁﬁ effective

amount or suitable dose of a binding member of the invention can be determined by
comparing its in vitro activity and in vivo activity in an animal model. Methods for
extrapolation of effective dosages in mice and other test animals to humans are known. The
precise dose will depend upon a number of factors, including whether the antibody is for
diagnosis, prevention or for treatment, the size and location of the area to be treated, the

precise nature of the antibody (e.g. whole antibody, fragment or diabody) and the nature of
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menbers of the invention, in an RBL-ER51 cal ci um

signalling assay (at 4 hours with 25 ng/m hunman or
wao®agyar’s cynonol gus nonkey 1 gE). 25 Tabl e 3a BCID@EB2G0R©00510

sequences of exenplary binding menmbers of the

invention are shown in the appended sequence listing,

in which SEQ ID NOS corresp®d as shown in Table 3a

Tabl e 3b shows the VL DNA and VL am no sequences

anyei@t&@’g@b@rlgbebwmhqtgnqmbewgcheéﬁo ths@ntihoglan i typics raaﬂl?qdw glose will
o T

apptioations.pAn chitied highemloading ddsabfoBo @ b}WDeZ@ OBt ORYET@oses, may be

PCT/ 8/ 0 i ngli .
AT cfe o SR i A RASS D g Bhy, BaDAE M isotype, 1662
1so1?p@sgn}@ xefbe oﬂ@mgsdgﬁie BREls & gbmfum sSagle abdtmmg ofias adult

or ant i T
patefth BEBTAS P6 AERAAABALY i (CEsIAPds SR CH BN Fspfvstpd for
othElrﬁtlbédy(foﬁﬁ’éfs Elrﬁf%(ﬁ‘ﬂlérplﬁrrﬁ{ﬂéﬂuﬁr Slelptli. eBrehtffents Ma§Tha Gépeted at
. shows the direct interactions between |gE

daxbz@sm&-weem veeklyse aipntidy mégsvali at thedisseetignof the physician.
Tre%kx&tsarg 910%6 ﬂglll‘ @v%elzs dl‘ éuBE\ﬁgléSﬁé &Bngnstrelfﬁ}ﬂlaﬁd ZVGI'Y fOLlI‘ to

st aI araneters and X-ray Data-Processing and
elgﬁaemakefmmttraSteapumdnumstreftmrffmatmentrnaybfcpey@dlal dnddheapsiiod

bet%Vﬁ%l %dgrflgltstré%lo S §01§t t V\?s orgorg %g% ﬁx&% y e(ﬂg?esgﬁ lbﬁ)out

foubxasipl e rrﬂ)re7 o2 R llﬁbus hlm Ihditﬂh r’r‘B:Ie&ﬂtneﬂt:nﬂa;ebﬁ gl‘aén' toefioref and/or after

RGO NG TN MR

tre@phehthe y axi s. The open squares relate to anti body 11,

the <crosses an irrelevant 1g@ control antibody and

the |nverted open trlangles a 15 anti-IgE

I8 fig thebablesamd Fleures 5 ,r ce). Note that the open
squares and crosses are superinposed on one anot her

Taig 1t hi Is 1fs'tsgh¢|<ss %mnslaglzgeﬁ%n?% ows hthe chen EDREandfthe light chain

nonol gus i.S Figure 3: shows the

sequence-igRs %F%Bﬁl_aél tihedigs,! -¢hai g t hat encodes human

TaBlRbh- O%B\R@g)ka%?ﬂle sEeidsOf élgnéél“ulerﬁﬁé’d 13)) tﬁ’éf targeted mutagenesis

cynonol ogous W%PE gene hapl ot ype, & HE TQ
Fi gur e 4ibrarieswehien kasted éthe rl?@eerxt)cfr-hgand by Iﬁ’grm Apways, Table 2b

that enc&g‘evg tﬂmngagﬁ' hlty (KD) for exemplary binding members of the

invention to human IgE and cynomolgus monkey IgE, using SPR (BIACORE).
Table 2b further shows the potency, expressed as IC50, for exemplary binding
members of the invention, in an RBL-ERS51 calcium signalling assay (at 4
hours with 25 ng/ml human or 100ng/mi cynomolgus monkey IgE).

Table 3a shows the sequences of exemplary binding members of the invention are
shown in the appended sequence listing, in which SEQ ID NOS correspond as
shown in Table 3a.

Table 3b shows the VL DNA and VL amino sequences of exemplary binding members
of the invention from the provisional applicaton which are shown in the
appended sequence listing, in which SEQ ID NOS correspond as shown in
Table 3b.
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oestradi aol scFv (D12 VH) and one of cynonol ogous |gHE
gene hapl otype,cylgHE ME. Figure 5: shows the
w@ewsmyaes of the variable [ight chain of HumanPCT/GB2008/000510
anti-eostradiol scFv 25 (D12 VL) and cynonol gus
| anbda constant regi on genes cyl GLC 4, Sequence
Range: 1 to 708. Figure 6: s¥ows the sequence of the
variable light chain of Human anti-eostradiol scFv (D
Talilg 4vL)  eirdmplaiyndihgeéinitantiddaton vsinn Blheys anl nptavey D

12_VL cy) {Q%% el at a

shows the%grre f:ng?]t a%lg I'n ]iég%%?ﬂ%galﬁén%ggg%yefﬁgé%&%ned

expr eSS|amnbod1esB cells not treat ed with bl OCkI ng

n gE wherein the x e_.co centrat f .
Ta&ﬁtsl bod yshﬁ_/s the mtdpfaraFngsfpe%gF% I%SC% &.ec%qﬂdaﬁxg ody Pl Fab in the

i nhi bi ti0fhy crySRfloBRPIEE s@IBRP or itk 1t O Anti body 11

and the | ower ph the control _anti

Table@g/ 09Fipss M@ZWF%@M@V%B@E#%@J ftfsld Andipgehe sl ¥ap in the
Exanpl e x-ra%sﬂys%hl‘agﬁgﬁlbgmeﬁg ﬁﬁ%’c@@&dn@h' bition of total

rel ease of "R~ heXoSam ni dase +/ - M wherein the x o
Tablki’s i s shhes 6m@éﬁ@nametemande-MtDaEﬁaagpcesmg|and Rafizgmapnt Statistics

the y The upper graph
rel at esxjjtrémlt%n{%&%gmaﬁ Jﬂlgp tﬁh& ovver graph to the
Tablelst r ol shntvs hmctymrrﬁryFstgdyrc&s@n irRék adfety stualidsXBxapipde §).
The figu sho rce of .bound Einh n
R w't T ROPOaarhl 2CoHenr e gt spreniipnal ey
anti bOdyexpl‘Héiddb@d%gJ&l th@h%msén@lﬂe%eﬂﬂ@é&@t%an RBL- ER51 calcium
concentr at on of Anti body 11 in mcrograns/m and t ¥he

axis  shusnellipgsssy oBfhespiy T@@p%waﬁér%ﬁfoa@gbaqy i1,

free | gE 808 #Sigdlcan Iﬁl}p&;n%l ﬁﬁlbo&y ddngd in%lrte‘élfopEerﬁh%es a
IgE. 10 Figure 10: Relates to Exanple 7 and shows a

ri bbon rawrleEsmsadinkng entibpdE(Biosamees).diNpisrihat figeopen ﬁcweres and
two nono I I nteracts
with two {Sgs %gg‘% %%Egéegqm ogFecu]Fb(Ij 91 )@gés]'lyl ations at
Figftmn394 aslwwshlmmqwcebaﬂ Cymnhigis |C@B( ArfBdesh ghisland b) A
legr egs tated vi Kin omthe to .
g S g TRA? Henet i ards hEy R el SateulraR ey
| gE f r omodstigdidedlocHv (@I DEVIH) arsl cﬂfe@‘f tyeeholygotih e HENeaw faplotype,

chain. The fj e was generated using the program
Py MOL ([QK@H@QF@H entific LLC, San Carlos, California,
Figdr&4:A)  RihgWk thelsbqudned @t @siab10 h&axa ¥Rdif that anddsonsn bhe

gl ycosyl ation at position Asn394 of |gE
oestradiaol scFv (D12_VH) and one of cynomologous [gHE gene

haplotype,cylgHE ME.

Figure 5: shows the sequence of the variable light chain of Human anti-eostradiol scFv
(D12_VL) and cynomolgus lambda constant region genes cyIGLC 4, Sequence
Range: 1 to 708.

Figure 6: shows the sequence of the variable light chain of Human anti-eostradiol scFv
(D12_VL) and cynomolgus lambda constant region genes D12_VL cyIGLC 7.

Figure 7: relates to Example 3 and shows the percentage inhibition of maximum IgE
expression in B cells not treated with blocking anti-IgE wherein the x axis is
the concentration of Antibody 11 in nM and the y axis is percentage inhibition.
The upper graph relates to Antibody 11 and the lower graph the control
antibody.
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w@\nioshoedys 11 | g& and E48 follow ng 1 ng/ kg ( DegT/GB2008000510

ng/ kg (Day 8), and 100 ng/ kg (Day 16 and beyond) doses

i n cynonol gus nonkeys. Error bars represent standard
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The a
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shown asshbivk hmdurgiof bowsl, IgErou pergentaa ol fro@;gElanalb'gf@)fld iphotted as
shown as ngetl V\(Pt(gtqq8é099178 PCT/ GB2008/ 000510 59
trlangles and (a different anti-IgE nol ecul e

10 Fignd8)0:i s shelates taﬁxﬁmbm ansighawes. Figure 14: Relates to
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ani mal s agros@dddi&s igotatgﬁ QURSIobIRRE dSRPHES tRQop showing that the
significant effect on platelets.” The x-axis shows tine

15 i n hour s, myjputy|adfthe iptezpetienstip égH @m@lthecﬂabﬁ’raam@mels prozigled by the
per cent a e e
and the | eefa f’hé{&g& iTég ? glélreconge n?ﬂ c{ ﬂé {3§ﬁ{a|§n %@%deo
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(Antibody 11 IgG1) is shown as filled circles, Group 2 (Antibody 11 IgG2)
25 is shown as open triangles and Group 3 (a different anti-IgE molecule E48) is
shown as filed squares.
Figure 13: Relates to Example 8 and shows mean free IgE profiles in cynomolgus
monkeys receiving weekly doses of Antibody 11 [gG,, Antibody 11 IgG, and
E48 (1 mg/kg on Day 1, 30 mg/kg on Day 8, and 100 mg/kg on Day 16 and
30 beyond). Error bars are standard deviations. The y-axis is IgE concentration
in ng/ml and the x axis is time in days. Group 1 (Antibody 11 IgG1) is
‘shown as filled circles, Group 2 (Antibody 11 IgG2) is shown as open
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Figure 16 Relates to Example 9 and shows Antlbody 11 inhibition of IgE/FceRI-
mediated cytotoxicity. The x axis is molar concentration of Antibody 11 and
25 the y axis is percentage cytotoxicity. In the graph the open triangle and solid
circle relate to the Mov18 IgE experiment wherein the open triangle is the
isotype control and the solid circle is Antibody 11 and in the graph the bold
open triangle (which is hidden under the points at the right hand side of the
graph) and open circle related to the NIP IgE control wherein the open bold
30 triangle is the isotype control and the open circle is Antibody 11.
Figure 17 Relates to Example 9 and shows Antibody 11 inhibition of IgE/CD23-
mediated phagocytosis. The x axis is molar concentration of Antibody 11

and the y axis is percentage phagocytosis. In the graph the triangle and solid
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sequence |isting, in which SEQ ID NGS correspond as

shown in Table 3a bel ow wherein: i) where an anti body
woeoobee9lrs fol l owed by G, for exanple 8G t hi BCT/6B2608/000510

to the antibody wherein one or nore of the residues

have been mutated back to the 20 germine

configuration, in general here G. is used al

non-germ i ne residues which can be nmutated back to

ger m i ngiryk kdasto MBMRER atH &perimsntofhesdit heiopyn triangle is the
been germ ined; and ii

: wh i t -
f ol | oviedsoBipepaitiol pad thg kel stevs Bebidy O ArrB P Eragh Tygpeld
anti bo i ) . ,
ot g 0,06 b g s

gener al bakigriengkCls thesiserzeatcontpkand kg ReB SITFg A BEAY 11.
mut at ed back to germine than GL but resulting in sone

ExaIo s of activity over the non-germined. WO
—-%15%%/ 099178 PCT/ GB2008/ 000510 61 Table 3a Anti body

SEQ ID No. Description 1 1 VHDNA 1 2 VH am '
1 SaivchRian single FIEDRPY (seF% pheprdsplay @Tqriwmgﬁrﬁnnfjog aa%'gg%mid

VL/ am nag, ag] i 2 11
e M
15 HCDR3 2 319 VL/DNA 2 320 VL/amno acid
Anti-IgE specific scFv antibodies are isolated from the phage display libraries using a

series of selection cycles on recombinant human IgE.

Selected scFv antibodies are optimized for binding to human IgE and/or for potency,

and are reformatted as IgG antibodies.

SEQUENCES

Sequences of exemplary binding members of the invention are shown in the appended
sequence listing, in which SEQ ID NOS correspond as shown in Table 3a below wherein:

i) where an antibody number is followed by GL, for example 8GL this refers to the
antibody wherein one or more of the residues have been mutated back to the
germline configuration, in general where GL is used all non-germline residues
which can be mutated back to germline without appreciable loss of activity have
been germlined; and

ii) where an antibody number is followed by PGL, for example 11PGL this refers to
the antibody wherein one or more of the residues have been mutated back to the
germline configuration, in general where PGL is used more residues have been
mutated back to germline than GL but resulting in some loss of activity over the

non-germlined.



2 18 LCDRI 2 19 LCDR2 2 20 LCDR3 3 21 VW DNA 3 22

VH anmino acid 3 23 HCDRI 3 24 HCDR2 3 25 HCDR3 3
WQ208N9IBNA 3 322 VL/anino acid 3 28 LCDR1 VEZT/GB2008/000510

2008/ 099178 PCT/ GB2008/ 000510 62 Anti body SEQ | D No.

Description 3 29 LCDR2 3 30 LCDR3 4 31 VW DNA 4 32

VH amino acid 4 33 HCDR1L 6134 HCDR2 4 35 HCDR3 4

323 VL/DNA 4 324 VL/anmino acid 4 38 LCDR1 4 39

LCDR2 4 40 LCDR3 5 41 VWDNA 5 42 VHWamno acid 5

%gble L 5 44 HCDR2 5 45 HCDR3 5 325 VL/ DNA

Antibody SEQ ID No. Description

| 1 VH/DNA

1 2 VH/amino acid
| 3 HCDRI1

1 4 HCDR2

1 5 HCDR3

1 317 VL/DNA

1 318 VL/amino acid
| 8 LCDR1

1 9 LCDR2

| 10 LCDR3

2 11 VH/DNA

2 12 VH/amino acid
2 13 HCDRI1

2 14 HCDR2

2 15 HCDR3

2 319 VL/DNA

2 320 VL/amino acid
2 18 LCDR1

2 19 LCDR2

2 20 LCDR3

3 21 VH/DNA

3 22 VH/amino acid
3 23 HCDRI1

3 24 HCDR2

3 25 HCDR3

3 321 VL/DNA

3 322 VL/amino acid
3 28 LCDRI1




5 326 VL/amno acid 5 48 LCDR

5 49 LCDR2 5 50

LCDR3 6 51 VW DNA 6 52 VH amno acid 6 53 HCDRL 6
WGZ2008I0BR28 6 55 HCDR3 6 327 VL/DNA 6 328 VL/Bei/682008/000510
acid 6 58 LCDR1 WD 2008/099178 PCT/ GB2008/ 000510 63

Anti body SEQ I D No. Description

6 59 LCDR2 6 60

LCOR3 7 61 VHDNA 7 62 VH@m no acid 7 63 HCDRI 7
64 HCDR?2 7 65 HCDR3 7 329 VL/DNA 7 330 VL/am no

aQ&ﬂiboE'?rﬁS LSEG D No.

69 LCfﬁ%anthxP L

R3 8 71 VH DNA
HCDR2 8 75 HCDR3

8 72 VH amino acid_ 8 73 HCDRI

3 29 LCDR2

3 30 LCDR3

4 31 VH/DNA

4 32 VH/amino acid
4 33 HCDRI1

4 34 HCDR2

4 35 HCDR3

4 323 VL/DNA

4 324 VL/amino acid
4 38 LCDRI

4 39 LCDR2

4 40 LCDR3

5 41 VH/DNA

5 42 VH/amino acid
5 43 HCDRI

5 44 HCDR2

5 45 HCDR3

5 325 VL/DNA

5 326 VL/amino acid
5 48 LCDRI1

5 49 LCDR2

5 50 LCDR3

6 51 VH/DNA

6 52 VH/amino acid
6 53 HCDRI1

6 54 HCDR2

6 55 HCDR3

6 327 VL/DNA

6 328 VL/amino acid
6 58 LCDR1




8 331 VL/DNA 8 332 VL/amno acid 8 78 LCDRL 8 79

LCDR2 8 80 LCDR3 9 81 VW DNA 9 82 VHanmino acid 9
W@00BIEBR18 9 84 HCDR2 9 85 HCDR3 9 333 VL/ DNECT/@B3®4/000510
WD 2008/ 099178
PCT/ GB2008/ 000510 64 Anti body SEQ I D No. Description
9 89 LCDR2 9 90 LCDR3 10 98 VH DNA 10 92 VH ami no

VL/am no acid 9 88 LCDRI

94 HCDR? 10 95 HCDR3 10 335

no amdcrigibn®8 LCDRL 10 99 LCDR2
VH DNA 11 102 VHlam no acid 11

acid 10 93 HCDORI 1
VA dy 10 388Q YD/ M
10 100 LCDR3 11 101
103 KHCDRI 11 169 HC LCDR2
6 60 LCDR3
7 61 VH/DNA
7 62 VH/amino acid
7 63 HCDRI1
7 64 HCDR2
7 65 HCDR3
7 329 VL/DNA
7 330 VL/amino acid
7 68 LCDRI
7 . 69 LCDR2
7 70 LCDR3
8 71 VH/DNA
8 72 VH/amino acid
8 73 HCDRI1
8 74 HCDR2
8 75 HCDR3
8 331 VL/DNA
8 332 VL/amino acid
8 78 LCDRI
8 79 LCDR2
8 80 LCDR3
9 81 VH/DNA
9 32 VH/amino acid
9 83 HCDR1
9 84 HCDR2
9 85 HCDR3
9 333 VL/DNA
9 334 VL/amino acid
9 88 LCDRI




11 105 HCDR3 11 337 VL/DNA 11 338 VL/amno acid

108 LCDRI

115 HCDR3 12 339 VL/DNA 12 340 VL/ainino acid
WO 2008/ 099178 PCT/ GB2008/ 000510 65
Anti body SEQ ID No. Descri ptoton

118 LCDRI

11

11 109 LCDR2 11 110 LCDR3 12 111 VH DNA
wQa20082®1%H ami no acid 12 113 HCDRI

12

114 HOBRRGB1(8/000510
12

12 119 LCDR2 12 120

341 VL/DNA 13

13 129 LCDR2 13 130

LCDR3 13 121 VH/DNA_ 13 122 VW amno acid 13 123
HARbod}3 129EQIIDRAT.| 13 1Tkes 13
342 VI/ainino acid 3 128 1 CDR1
LCDRS 14 131 VBPDNA| 14 13RCNRZanino acid 14 133
HEBR 90 LCDR3

10 91 VH/DNA

10 92 VH/amino acid

10 93 HCDR1

10 94 HCDR2

10 95 HCDR3

10 335 VL/DNA

10 336 VL/amino acid

10 98 LCDRI1

10 99 LCDR2

10 100 LCDR3

11 101 VH/DNA

11 102 VH/amino acid

11 - 103 HCDRI1

I 104 HCDR2

11 105 HCDR3

11 337 VL/DNA

11 338 VL/amino acid

11 108 LCDRI1

11 109 LCDR2

11 110 LCDR3

12 111 VH/DNA

12 112 VH/amino acid

12 113 HCDRI1

12 114 HCDR2

12 115 HCDR3

12 339 VL/DNA

12 340 VL/amino acid

12 118 LCDRI1




14 134 HCDR2 14 135 HCDR3 14 343 VL/DNA 14 344

VL/am no acid 14 138 LCDRI

14 139 LCDR2 14 140

WO ahRe911H 141 VH/ DNA 15 142 VH anino acid 1BC¢B2008/000510
HCDR1 15 144 HCDR2 15 145 HCDR3 15 345 VL/DNA 15

346 VL/am no acid

15 148 LCDR1 WO 2008/ 099178

PCT/ GB2008/ 000510 66 Anti b®dy SEQ I D No. Description

16 152

HCDR2 16 155

cid 16 158

161 VH DNA 17

15 149 L 2 15 150 1CDR3 16 151 VH
VHR{Hodp acisEQIb NP HCDOBescrijftichS4
HCDR3 16 347 VL/DNAl 16 348 VL/am no
LCDRI2 16 159 LU@PR2 | 16 160LCDRR3 17
162 VH am-no—ac4d

12 LCDR3

13 121 VH/DNA

13 122 VH/amino acid

13 123 HCDR1

13 124 HCDR2

13 125 HCDR3

13 341 VL/DNA

13 342 VL/amino acid

13 128 LCDRI1

13 129 LCDR2

13 130 LCDR3

14 131 VH/DNA

14 132 VH/amino acid

14 133 HCDRI1

14 134 HCDR2

14 135 HCDR3

14 343 VL/DNA

14 344 VL/amino acid

14 138 LCDRI

14 139 LCDR2

14 140 LCDR3

15 141 VH/DNA

15 142 VH/amino acid

15 143 HCDRI

15 144 HCDR2

15 145 HCDR3

15 345 VL/DNA

15 346 VL/amino acid

15 148 LCDRI




17 163 HCDRI

17 164 HCDR2 17 165 HCDR3 17 349

VL/DNA 17 350 VL/amino acid 17 168 LCDRI 17 169
WO ahRa911y 170 LCDR3 18 171 VH DNA 18 172 VHGEIYGBR008/000510

acid 18 17

3 HCDRI

18 174 HCDR2 18 1

VL/DNA 18 352 VL/amno acid 18 178 L
2008/ 099178 PCT/ GB2008/ 00054¢ 67 Anti body SEQ I D No.
18 179 LCDR2 18 180 LCDR3 19 181 VH DNA

75 HCDR3 18 351
CDRI WD

184 HCDR2 19

/D&Ii f’?%r}gggﬁ\l/u ;ﬁi no acid 19 188

191 VH DNA

Description _
1 o e
LCDRs 19 189 LgHR2 | 19 19¢ diffbR3 20
15 150 LCDR3
16 151 VH/DNA
16 152 VH/amino acid
16 153 HCDRI1
16 154 HCDR2
16 155 HCDR3
16 347 VL/DNA
16 348 VL/amino acid
16 158 LCDRI1
16 159 LCDR2
16 160 LCDR3
17 161 VH/DNA
17 162 VH/amino acid
17 163 HCDRI1
17 164 HCDR2
17 165 HCDR3
17 349 VL/DNA
17 350 VL/amino acid
17 168 LCDR1
17 169 LCDR2
17 170 LCDR3
18 171 VH/DNA
18 172 VH/amino acid
18 173 HCDRI1
18 174 HCDR2
18 175 HCDR3
18 351 VL/DNA
18 352 VL/amino acid
18 178 LCDRI1




20 192 VHamno acid 20 193 HCDR1 20 194 HCDR2 20

195 HCDR3 20 355 VL/DNA 20 356 VL/am no acid 20 198
wWa aR099120 199 LCDR2 20 200 LCDR3 21 201 VH BIXBGB2WS/000510

202 VH amino acid 21 203 HCDR1 21 204 HCDR2 21 205

HCDR3 21 357 VL/DNA 21 358 VL/am no acid 21 208

LCDRI WO 2008/ 099178 PCT/ GBA008/ 000510 68 Anti body

SEQ I D No. Description 21 209 LCDR2 21 210 LCDR3 22

B OS2 S 2 2
acl djg 22 218 LGkl P2 219 LGDRZ 22 220 LCDR3

18 < 180 LCDR3

19 181 VH/DNA

19 182 VH/amino acid
19 183 HCDR1

19 184 HCDR2

19 185 HCDR3

19 353 VL/DNA

19 354 VL/amino acid
19 188 LCDRI1

19 189 LCDR2

19 190 LCDR3

20 191 VH/DNA
20 192 ' VH/amino acid
20 193 HCDR1

20 194 HCDR2

20 195 HCDR3

20 355 VL/DNA
20 356 VL/amino acid
20 198 LCDRI

20 199 LCDR2

20 200 LCDR3

21 201 VH/DNA
21 202 VH/amino acid
21 203 HCDRI1

21 204 HCDR2

21 205 HCDR3

21 357 VL/DNA

21 358 VL/amino acid
21 208 LCDRI1




23 221 VW DNA 23 222 VHamno acid 23 223 HCDR1L 23
224 HCDR2 23 225 HCDR3 23 361 VL/DNA 23 362
w/kdoandaes acid 23 228 LCDRI 23 229 LCDR2 23r@BGB2008/000510
LCDR3 24 231 VW DNA 24 232 VHanino acid 24 233
HCDRI 24 234 HCDR2 24 235 HCDR3 24 363 VL/DNA 24
364 VL/anmno acid 24 238 L&PR1L WO 2008/ 099178
PCT/ GB2008/ 000510 69 Anti body SEQ I D No. Description

T N T NSO
25 365 Yh6DNA 25 3Py amno jacid 25 248
LCDORI 25 249 LCDR?

21 210 LCDR3

22 211 VH/DNA

22 212 VH/amino acid
22 213 HCDRI

22 214 HCDR2

22 215 HCDR3

22 359 VL/DNA

22 360 VL/amino acid
22 218 LCDRI1

22 219 LCDR2

22 220 LCDR3

23 221 VH/DNA

23 222 VH/amino acid
23 223 HCDR1

23 224 HCDR2

23 225 HCDR3

23 361 VL/DNA

23 362 VL/amino acid
23 228 LCDR1

23 229 LCDR2

23 230 LCDR3

24 231 VH/DNA
24 232 VH/amino acid
24 233 HCDRI1

24 234 HCDR2

24 235 HCDR3

24 363 VL/DNA
24 364 VL/amino acid
24 238 LCDRI1




25 250 LCDR3 26 251 VW DNA 26 252 VHanino acid 26

253 HCDR1 26 254 HCDR2 26 255 HCDR3 26 367 VL/ DNA
WQ@20086®1%4_/ anmi no acid 26 258 LCDR1L 26 259 LOBRRGB2®S8/000510

260 LCDR3 27 261 VHWDNA 27 262 VHamno acid 27 263

HCDRI 27 264 HCDR2 27 265 HCDR3 27 369 VL/DNA 27

370 VL/am no acid 27 268 L6DR1L WO 2008/ 099178

PCT/ (3B2008/ 000510 70 Anti body SEQ ID No. Description
A o AR oo ahiily VbR 25 275
HCDRB: 28 371 \A39DNA! 28 372chMRpami no acid 28 278
IL{:L’ﬁ'l:)\214 240 LCDR3

25 241 VH/DNA

25 242 VH/amino acid

25 243 HCDR1

25 244 HCDR2

25 245 HCDR3

25 365 VL/DNA

25 366 VL/amino acid

25 248 LCDRI1

25 249 LCDR2

25 250 LCDR3

26 251 VH/DNA

26 252 VH/amino acid

26 253 HCDRI1

26 254 HCDR2

26 255 HCDR3

26 367 VL/DNA

26 368 VL/amino acid

26 258 LCDR1

26 259 LCDR2

26 260 LCDR3

27 261 VH/DNA

27 262 VH/amino acid

27 263 HCDRI1

27 264 HCDR2

27 265 HCDR3

27 369 VL/DNA

27 370 VL/amino acid

27 268 LCDR1




28 279 LCDR2 28 280 LCDR3 8GL 281 VH DNA 8GL 282

VH am no acid 8CGL 283 HCDR1L 8G. 284 HCDR2 8GL 285
WOBOR89913. 373 VL/ DNA 8CGL 374 VL/am no aci d PGIAB2®8/000510

LCDR1L 8GL 297 LCDR2 8G 298 LCDR3 8PG. 287 VH DNA

8PGL 288 VH am no acid 8PG. 289 HCDRI 8PGL 290 HCDR2

8PGL 291 HCDR3 8PA. 375 VLTONA 8PG. 376 VL/am no

acid 8PG. 296 LCDR1 WO 2008/099178 PCT/ GB2008/ 000510

e ASE ot 5 oo o B 1161 S00 v am no
aci 7 11GL BO12k6DRI| 11 QL3 HCDR2 11 GL 303 HCDR3
11G_ 377 VAU DNA_11GL 378 VI/amno acid
27 270 LCDR3
28 271 VH/DNA
28 272 VH/amino acid
28 273 HCDRI1
28 274 HCDR2
28 275 HCDR3
28 371 VL/DNA
28 372 VL/amino acid
28 278 LCDRI1
28 279 LCDR2
28 280 LCDR3
8GL 281 VH/DNA
8GL 282 VH/amino acid
8GL 283 HCDRI1
8GL 284 HCDR2
8GL 285 HCDR3
8GL 373 VL/DNA
8GL 374 VL/amino acid
8GL 296 LCDR1
8GL 297 LCDR2
8GL 298 LCDR3
8PGL 287 VH/DNA
8PGL 288 VH/amino acid
8PGL 289 HCDRI
8PGL 290 HCDR2
8PGL 291 HCDR3
8PGL 375 VL/DNA
8PGL 376 VL/amino acid
8PGL 296 LCDR1




11G 314 LCDRI 1 | GL 315 LCDR2 11 GL 316 LCDR3 11
PG 305 VW DNA 11PGE 306 VH am no acid 11PG 307

wWoiaoR991rs 1 PGL 308 HCDR2 11PGL 309 HCDR3  11RGA/GBZ®8/000510

VL/DNA 11PGE 380 VL/amno acid 11 PGA 314 LCDRI 1 |
PGL 315 LCDR2 11 PG 316 LCDR3 381 Cynonol gus Ce3-4
FLAG His 10 nucl eotide 3827Cynonol gus Ce3-4 FLAG His
10 protein 383 D12 VHcyl gHE TQ nucleotide 384 D 12

SHAAE, TRgrf 0, 0, BB o o ool 00
MEgpapcl eot]i dey9886 |[D 12_VHgHgHE ME jprotein 387 D12
-Vl _cylglC 4 nucleotlide 388 D12 VI _cyljgLC 4 protein
388PGL2 VL cyl g8 7 LCDR3
11GL 299 VH/DNA
11GL 300 VH/amino acid
11GL 301 HCDRI
11GL 302 HCDR2
11GL 303 HCDR3
11GL 377 VL/DNA
11GL 378 VL/amino acid
11GL 314 LCDRI1
11GL 315 LCDR2
11GL 316 LCDR3
11PGL 305 VH/DNA
11PGL - 306 VH/amino acid
11PGL 307 HCDRI1
11PGL 308 HCDR2
11PGL 309 HCDR3
11PGL 379 VL/DNA
11PGL 380 VL/amino acid
11PGL 314 LCDR1
11PGL 315 LCDR2
11PGL 316 LCDR3
181 Cynomolgus Ce3-4 FLAG
His10 nucleotide
380 Cynomolgus Ce3-4 FLAG
His10 protein
D12 VHcylgHE T
383 —nucle}:):de :
384 D12 VH cylgHE TQ
protein




10

15

nucl eoti de 390 D12 _VL cylgLC 7 protein 391 FceRl Fc

(NSO nucleotide 392 FceRl _Fc (NSO protein In the
wG@ewsmeyaes | i sting filed with the provisional PCT/GB2008/000510

application (1JS provisional application nunber:

60/ 901304) the sequences of the 3" ggt codon, and

correspondi ng A ycine residge, shown in the

nucl eoti de and am no acid sequence for the VL DNA and

c ndi m no el e included in the
e%d{tg’?ggd sd%jl glr?gq@gG se%g%les of this antibody. The

C termnal |G ycine |epi@uREQkT gﬂmﬁeq lence
corresponds|to 3abat! resi due ? Thi s\ t er m nal
glycine is not part pf thenmeoéléftquence ag;:l hgs b_elz_ﬁn
renoved from the Seq | Tabl e 3a. e
sequences for \iggDNA a%ﬁyh%%%élgfg difromthe

provi sional [appli cat on Erﬁmwfi}d ud(je_d Wi tgbt gel -
seguence—H-sti-ng—and—aretistedinTabl e el ow. e
orrgl n of this 3;1,0 resi e %havietS 4nc pdi ng tripl et

ggt is explained bel pw. To,exRkgss thejlight chain of
the 1gG a hucleotide sequence encoding the antibody
l'i ght chain vva“>§8pr oMPHe YL wight 4 piatgna first exon
encodi ng—the—VE—don ik fenc;)dl ng theOI CL
domai n, and|ansgptron s he first exon an

t he second exon. Under norg@leoti& ci rcunst ances, t he
Ht+on—s—spliced-ol pr ocessi ng

machi nery, |oisPAg t{HR1Z YL eyhel Gf pratinfirst exon to

the 5 end of Tt hen DNA havi ng
the said npcl égfl dei %m@g%éw]é%ﬁﬂ%ssed ats] RNA,
the first and omnd iced together.
Transl ation %?% dF%ﬁéfBrpg(&tu Ces a pol ypepti de
conpri si ng the VL dorml n and CL WD 2008/ 099178

PCT/ GBZO 8/ O%g%% ity 3 domain ter s&l icing, the Ay

In i SR 1 v TRB L 1o 105 PEE paL el on
nunQerr teb®0M04) dﬁ@'&iﬂéncfe@ il ggt@o&ﬁqm%e%gd&? &1fdideStksidue,
ses ) of the CL domain. Therefore

ShOYéP %ﬁ%aéuqlw aed aminpasidsequensedorths 38 DA and @Dlm@e@hdlmg VL
amihd8ei® %Gﬂéeiﬂélﬁdeld'n§ {HRQRpREsed SEvRd Eé% gﬁg%&gggﬁhfs %nﬁ\?)%y The C

provi sional application but as
terngpad (dlipinsoesidhes ofdlemesiarnce dorraspdds tchi§al@t tesidne HG8. Trisiectnimal

n and t
el 8 e O 05,01 B0 0L P R e
TabIEaB@l @h8keBEiPes for NO IPNRAI dndd&L ieme atiftiioathe ProlisidnaDANPlidation
are 1:1’101\14('1&9 W e %gcllugnce listing and are listed in Table 3b below. The origin of this

residue and its encoding triplet ggt is explained below.

To express the light chain of the IgG, a nucleotide sequence encoding the antibody light chain
was provided, comprising a first exon encoding the VL domain, a second exon encoding the
CL domain, and an intron separating the first exon and the second exon. Under normal
circumstances, the intron is spliced out by cellular mRNA processing machinery, joining the
3" end of the first exon to the 5' end of the second exon. Thus, when DNA having the said
nucleotide sequence was expressed as RNA, the first and second exons were spliced together.

Translation of the spliced RNA produces a polypeptide comprising the VL domain and CL



16 2 VL/DNA 17 2 VL/amino acid 26 3 VL/DNA 27 3
VL/amno acid 36 4 VL/DNA 37 4 VL/anmno acid 46 5
wW/LgoRb917817 5 VL/ am no acid WO 2008/ 099178 PCT/GB2008/000510
PCT/ GB2008/ 000510 74 SEQ I D NO Anti body Descri ption
56 6 VL/DNA 57 6 VL/am no acid 66 7 VL/DNA 67 7
VL/am no acid 76 8 VL/DNA 737 8 VL/amno acid 86 9
VL/DNA 87 9 VL/amino acid 96 10 VL/DNA 97 10
domdfil. dvfienspliiggthe TP atIdabet refiide 10BQT edchdad Byatie rast w6é @) of the VL

116.12 VL 117 VL/ am no aci 08/ 099178
donfag Stk ST s elies s et K PLBC LABERH o1 1 on
126 13 VL/DNA 127 13 VL/amno acid 136 14 VL/DNA 137

14 VL/am no acid
There%ore, the Glyc?ne residue at Kabat residue 108 was included in the sequence lisings of

the VL sequences in the provisional application but as described above it should not be
considered to be the C terminal residue of the VL domain of the antibody molecule and thus

has been deleted from sequence listings in Table 3a.-

Table 3b
SEQ ID NO Antibody Description
6 1 VL/DNA
7 | VL/amino acid
16 | 2 VL/DNA
17 2 VL/amino acid
26 3 VL/DNA
27 3 VL/amino acid
36 4 VL/DNA
37 4 VL/amino acid
46 5 VL/DNA
47 5 VL/amino acid




146 15 VL/DNA 147 15 VL/anm no acid 156 16 VL/ DNA

157 16 VL/amino acid 166 17 VL/DNA 167 17 VL/ am no
w@eiod/oom76 18 VL/DNA 177 18 VL/am no acid 18BCT/68B2008/000510

VL/ DNA 187 19 VL/am no acid WO 2008/ 099178

PCT/ GB2008/ 000510 76 SEQ I D NO Anti body Descri ption

196 20 VL/DNA 197 20 VL/amimypo acid 206 21 VL/DNA 207

21 VL/amno acid 216 22 VL/DNA 217 22 VL/am no acid

226 23 VL/IDNA 227 23 JL/am no acid 236 24 VL/DNA
SE®MD2¢OVL/|am AqtiBedyd 246 25 VL/ DNADeRdiptda VL/ ani no

acid 25626 VL/DNA 257 26 VL/am no acid WO
2008/-099148PCH-GB320084000510—F+F+—SEQ+DBNo-Antt+body
De%gri ptian 2666 27 VL/ %D%&? 27 VL/ am no acid

57 6 VL/amino acid

66 7 VL/DNA

67 7 VL/amino acid

76 8 VL/DNA

77 8 VL/amino acid

86 9 VL/DNA

87 9 VL/amino acid

96 10 VL/DNA

97 10 VL/amino acid

106 11 VL/DNA

107 11 VL/amino acid

116 12 VL/DNA

117 12 VL/amino acid




276 28 VL/DNA 277 28 VL/anino acid 294 29 (8 Q)
VL/ DNA 295 29 (8 GL) VL/amino acid 294 30 (8 PGL)

wO/RJoBR1205 30 (8 PGE.) VL/amino acid 312 32 (RAT/GB008/000510

VL/DNA 313 32 (11 &) VL/amno acid 312 33 (11 PA)
VL/DNA 313 33 (11 PA) VL/am no acid In the sequence

listing in the provisional
|isted as Antibodies 29 -

application the sequences
34 are listed in Table 3a as

Anti body 8
SHQ O es
sonme seque

br 9y

ésiona
compositio
29 corresp

, 8PA., 11Q
shasmibody com
nces | D Nos

| and 11PG.. Sone of these
n VL domai Maodptien a resul t
n the WO 2008/099178

PTG PN ) h

0

faYaVa¥uiti Wal
UUUO1IU

appl
of

20
'O S
ati on
e ant

%

I
n

onds to 8CG V]

Ay avi dad . tha
guenCe——T1Sstthg—ptroviaea—+ the

ty. The correct
gggpggpis as follows: Antibody
H domain Antibody 30

correspond
codéspond
Ant i body 3

to 8PE. VH
to the VL d
2 corresponds

domain 5 Antibody 31
pWbiamishanied by 8G. and 8PG..
to 11G VH domain Anti body 33

correspond
toshe VL
I D Nos 286

has heen._c

S to ITPGCV
domai m shar ed
292, 293, 3

rrected in

domar mAMt T body 84~ Torresponds
PyhiaG and 11PG.. Sequence
D4, 310 and 311 are enpty. This
Q _Table 3a The invention will

now be exe

nplified by t
Exaanb

he follow ng non-limting
eXb/amieg aid on 1.1 Sel ections 15

ex | es: 1. L
Nai ve human single chaiph Fv (scFv) phage displ ay
‘Tibraries [cToned in to p phagem d vector Dbased on the
fihagrent ous phages ML3 weve/megd for sel ections
(Vaughan et al., Naturej Biotechnology 14: 309-314
(1996)—Hut-ehi-rgss—Anrti-peody—Enrgineertrg—R-Kent-ermann
an . Dupel , i tors. 1,. Springer Laboratory
Nhﬂﬁgls, Berlin. P93). Aﬁgngﬁﬁggiecific scFv

156 16 VL/DNA

157 16 VL/amino acid

166 17 VL/DNA

167 17 VL/amino acid

176 18 VL/DNA

177 18 VL/amino acid

186 19 VL/DNA

187 19 VL/amino acid




anti bodies were isolated fromthe phage display
libraries using a series of selection cycles on 20

we@Raokey91ps asma purified hunman | gEi
pl asma purified human |1 geéX ( Bi odesign)
previously described by Vaughan et a
Nat ure Bi ot echnol ogy 14: 3096314 (1996).

roli

g selections,

essentially as
(Vaughan et al.
In brief,
human I gE in PBS (DulbeCCO S

stam Ry

washed with

) was adsorbe
pl atAntibedyc)
PBS then blo

d onto wells of a NhXISOfp
over ni ght at Descriptigal | s were
cked for 1 h wth PBS- Marve

(3% Wv). Rurified 25 phage in PBS-Varvel (3% W V)
wer ¢9@dded jto theoel | s japd/miAowed to bind coated
antigen fqgr 1 h. Unbound phage were renoved by a

3 sh Cyc! es— usl ng PBS- Tween (n_ 19% v/ \/) and
PBS. ,Bound |phage parti cl ner e el ted, infected into
bacteria and rescifed fore?h Wﬂ%ﬁ round of selection
(Vaughan et| al Nat ur e [Bi ot echnol ogy 14: 309-314

(1996)). Al

n
usi B¢p t he Kappa dild IanﬂdﬁLﬂnhhs of

2008/ 099178

ternate rou

PCT/ GB2008/

ds of selection were perforned
I gE. WO
00510 79 1.2 Inhibition of

FgEbrndin
reppgsent at
second roun

N | Dl [

O FCSHRI—OY
ive n er of
d of selectiadn

L £ A
uupuu T Cu DL;FV II‘\(

Vﬂﬂh%kﬂ%ﬁi scFv fromthe

WEre grown up in 96-well

plates. ScBvs were expressed in the bacteria
peripl asm and screened flor their inhibitory activity
in alhonogeneous 2RET ( Al e¥cence resonance energy

transfer) b

ased 5 human

| gE/ human FcERI - bi ndi ng assay.

I'n Thi' S ass
| gE2{1Cal bi g

ay, sanpies ¢
chem 401152)

onpeted for bimding to—human

Iabghi®dicid t h Europi um Chel ate

(Perkin El mer 1244-302),] with human Fc8RI-Fc (in
house—NSO-gell produced). The detailed assay nmethod is
proyg?ed i1 the terla and Met hods section. 1.3

I nh tion |of | gl':2 bi ndi n VIt*@Nf’teRl by purified scFv 10
ScFv_whi ch |[showed a S|gn|f|cant inhibitory effect on
the IgE: FcsRl interactidn as unpurified periplasmc
ext2#cts, were sul3j ect ed Yioamd asriquenci ng ( Vaughan et

al . 1996, Nature Biotedhnol ogy 14: 309-314), (Gsbourn
1996, tmmungtechnotogy—2—181-196)—Yhi-que——sekvs—were
expsgssed dgain i bacte\gggggg purified by affinity

chr omat ogr g
(2006) Bi ot

\phy (as descr

echnol ogy and

y Bannister et al

bi oengi neering, 94. 931-937).

The potencijes of 15 thege sanples were determ ned by
ting a dil utXon serii\dgaminotabid purifi ed
preparation against FcERI (in house NSO cel
produced), [for bf ndimg tfo homam tgE(Catbiochen
401442) | abel |l egswi th Bufopnam Chel ate (Perkin El nmer
1244-302). |Purified scFvy preparations e.g Antibody 1
ble of inhibitilng the I1gF-Fc Rl interaction.
Det aj_ | ed protocols are |provided in Materials and
I\/Etﬁ‘{;ds secti on. VL/amino acid
256 26 VL/DNA
257 26 VL/amino acid

( Cal bi ochemyCDGB2008/000510




20 1.4 Reformatting ofscFv to 1g@ C ones were
converted fromscFv to I gG format by sub-cl oning the

WO/B08/02P 18-

donmai ns into

vectors expressi ng Whpd'EGB2008/000510

anti body heavy and l|ight chains respectively. The VH

domai n was
contai ning the human heavy %hai n const ant
requl atory elenents to express whole 1gd@ or

cloned into

a vector (pEU 15.1 or pEUW9. 2)
domai ns and
| g&2

heavy chai
SEQmD BNQ v,
pEU3. 4 for

t héaibody nai
the express

nin manmali g

n 25 cells respectively.
n was cl oned Descdptéont her vect or
i on of the human kappa |ight

-
cirtari1r Of1

Iiggg chai

to express
Vectors fa

B4 4for—the
n con
whol e 1gG |i
r_the express

nt dongf BsvA

expression of —thehumamtambda
i with regulatory el enents
ght chain in manmalian cells.
i on of heavy chains and |ight

chai ns wer

(PéfEic, L. :
Anti body 30 Technol ogy

e originally

et & . (19

descri bed by Persic et al.
oY} /agineacaB7, 9-18). Canbri dge
vectors have been engineered to

R85 o

secreted i

I ncl ude an

PC3#£B2008

protein, &

- plasmd.—T

3 man|

EBV Oi P ele
/ 000514 80 c
I lows for epi

sing vectors
mal i artcel | s.
nto the nmediu

ent whi ch, in WO 20087099178

oubjpaki on with the EBNA

somal replication of the

m§ @g}rans ected i nto EBNA-
g WL expressed and

m Harvests were pooled and

usiepy Pr ot

99 I gG

Bog
Sodium Ci t

filtered p

wer e | oade
——ant—washed

addition o

rior to purif

d on a Ceram

ei n 20($Gthr onp

cation. The 1gG was purified
VoMMphy. Cul ture supernatants
c Protein A colum (BioSepra)

—i- 50—V

I f
s SR o)
f Tris- HC

(

HEP~S LI~ il Q N YN DA Nl
o~ T1ICL lJI_I O, U, ZI9U0 1TIivil TN+
r colum using 0.1 M
gﬁ%&ﬁ%ﬁ?ﬁglised by the
H9.0).

The el uted materi al

was buffer
( ABB4 sham

exchanged in

#1730 (8%4L)02)

was deterni ned 10 spect

I o PBS using Nap 10 col ums
HhdPNhe concentration of 1gG
rophotonetrically using an

—extimnction

segyence o

coefficient

f M
B 26?@%%(%')9. (

ased on the amno acid-

Ao &linddcidnal . Bi ochem

neutral i sation potency

200(1): 2 The purified 1gG were anal ysed
for aggregat ion or jlngr hdation usi ng SEC-HPLC and h\r/
SDS-PACGE. (1.5 Inhibition of calciumsignalling in
RBELERS1 clel | 82 i f| S4By and 1gG  The

bf purified scFv and 1gG

preparatio

ns agai nst hu

man 1gE 15 bioactivity nediated

t hsosigh Fc|sRI 3@kl @By esswd/dnghagridn RBL- ER51

cal ciumsignalling assay. RBL-2H3 cells (a rat
basophi-t-ec—ceH—ne)—were—stablby—transteeted—wth—the
hu FcsRI 3 1 cell Free IgE in the
viCinity or t3§?k555 b ﬁggi%% the FcsRl on the cel
surface and subsequent ¢ross-1linking of receptor-bound
IgE leads to a calcium pobilisation that can be
deBéZt ed usi N @1 PGLor op¥ifangne amd)i ng Pl at e Reader
(FLIPR). A detailed

In the sequence listing in the provisional application the sequences listed as Antibodies 29 —

34 are listed in Table 3a as Antibody 8GL, 8PGL, 11GL and 11PGL. Some of these

antibodies shares a common VL domain and as a result some sequences ID Nos in the
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15

20

25

20 description of the protocol is provided in the
Mat erial s and Met hods section. Purified scFv
w@e@payars ons of Antibody 1 were capabl e of i nPCDGBRIVG000510

the 1gE i nduced calcium signalling of the RBL-ER51

cells at the maxi mum concentration tested. Wen tested

as a purified 1gG the 1C38 for Antibody 1 was

cal cul ated as being 34nM 25 1.6 Selectivity and
sequénRE B8 pRovadsl in daqtrowisional efplismidnzeei¢restyi A hmrpchqc%qgosmon

epi tope co ition assays The species cross
Ofm?@%@Pg 16§ 5yS ngﬁ Y“Sel ectivity of antibodies to | gE and
Antlbgdd‘?aQ@%Hﬁ@dpbﬁ{dsrtSlS@Lad{ demhiacul es; 1gA, 1gM 1gD and

was established using DELFIA(r) epi t ope

Anﬂ@nhﬁ@wpﬂ?%ﬁmké§§39§ VHAg#8say deternines relative

Anmgcl{dgf%ﬁ c%ﬁ@sfp‘o{ae{ dth Yheb\YL H&%&‘«H khaA& by G Dbid SFGIOf

 asma purified, Bl CDESIGN
Anﬁhﬂ&éﬂmaneqma&mn HKHdV og@th i nobi |l i sed anti-|gE

Aang i / GB2008/ 000510 81
Anu (%Fg %ﬁ%“%?ggaﬁfg %&??rﬁgﬁ I gD, and 19G (al
Ant16aiyk34aﬁhemonﬂeubehd €k ﬂeniamrsha;aftbw bslagnd blPCést abl i sh

Seq\%ggeﬁ eCI | C%;g{; g@ O]c %gaﬁaare Fl%é{g’u Uoé’enrc%h@tt,t@(gm

in t e assay.
Tamgggrat|ons of 1gE species including cynonol gus | gE

C63-Cs4 domain (in house HEK-EBNA derived), hunman |gE
CO Cs4 domain (in house HEK- EBNA derived) and human

The k&%ﬂi&'ﬁpﬂ%“@ &@gga@x ynhefoisvinah)linteheetamptad in
eac

assay to establish'the species cross-reactivity
of the antibodies. Full-length human I gEA, along with
Exampiah Lead Isalafidiy| gus | gE CO- CFA 10 donmi ns, produced
i nhibition curves. No inhibition was observed for any
1.1 $J1edibgs structurally related proteins. These data

enonstrate that Antibody 1 binds to human |IgEk, the
CO C84 dmmw1d %ﬁ

Naltfylﬂw q Ei Fyds gﬁ gﬂﬁﬁp@g&\%iﬁaﬁleégggédﬂ%ﬁo %?h &em%d vector

basé&% tﬁé ﬁfa'&ﬁ:tnf'éﬁ§ fwh'(fge IvAIt36 ferd USHA ToreRE RO §V inghby B al Diataid s
rotoco

ded t Va
Biowbltbets 1965050k (1289 T ackings BrtbeH Fsetege Ridy g fppn and S
DubCP?E?dth% A1 %}5 ﬁ%ell Ofgot ‘R@Jnhﬁs (Berit P8, Bn6ghl slbdc{fﬁ)scFv

Were own t press but not FcsR under basal L
antibediel wero i]latddyfiforh thtp(pélage(ﬂlm@ﬂ@ﬁlep MEING g SETiES @ ﬁleqtlm cycles on

elthgﬁél:ﬁlsstqlag@rl 5ﬁ glglg]? %E%F(Cﬁl%n eg%}?yor%?asn%%gﬂﬂed’\fx&nlfhn IgE?» (Blode51gn)

etected by f
essEib TR fritvioif\&ésaliba sy, VauBhankt .lS((V' aegives) al., Doture Blotechnology

14: 309-314 (1996). In brief, for panning selections, human IgE in PBS (Dulbecco’s PBS,
pH7.4) was adsorbed onto wells of a Maxisorp microtitre plate (Nunc) overnight at 4°C.
Wells were washed with PBS then blocked for 1 h with PBS-Marvel (3% w/v). Purified
phage in PBS-Marvel (3% w/v) were added to the wells and allowed to bind coated antigen
for 1 h. Unbound phage were removed by a series of wash cycles using PBS-Tween (0.1%
v/v) and PBS. Bound phage particles were eluted, infected into bacteria and rescued for the
next round of selection (Vaughan et al., Nature Biotechnology 14: 309-314 (1996)). Alternate

rounds of selection were performed using the kappa and lambda forms of IgE.
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Anti bodi es were evaluated for inhibition of the IgE /
CD23 interaction. A detailed protocol for this
w@e@seohure is provided in Materials and Met hodBCT/GB2008/000510
brief, titrations of the test 1gGwere mnmxed with IgE
prior to incubation with M cells. Following a 1 hour
i ncubation, cells were wash2d and bound | gE was
detected with anti-IgE-Phycoerythrin (Caltag).
1.2 Antln/obidyn &f 2B binsdiigob tleeR i liyempgylificd32Bv i nt eraction with
an 1C50 of 16nM (n=3). 1.8 Cross-linking of
A reF(r: Sseerlt'th%l’rllr&d bIeIQCI)':f 1%%1?929% Pt e s%goalldl’%g { eddof.fse Letions were grown
6ﬁien?|al 0 cr 0SS 1T hK FcSRI - bound Idﬁ1u3|ng an

up iRBb-weRplatesC HcBVLNerS egradskd mghabmayial fRBiplasRahd satdned for their

.. .described .in materi al met hods, were | oaded wit
mhlgﬁ%.y 20ty HB A P@@O%ﬁ@@ﬁlﬁ@w&ewﬁﬁ r%ﬂ@ﬂf@@er@a%@é%eﬂ%sed
hunfa@l1E®h@nsh P&REDERIChsf Ryt Meihis Ay! dabiplds@omPled Fdr Mildaicto

a calciumresponse. Anfi bodg@l was not able to induce

humgn dgh Eealbipehemciilldsdetedap s EuropipnpGbedite GRerivig Elmer 1244-302),
witfth 482 OR B 9@% ﬁ%‘g&ot : Qegﬁﬁag%&%%he%failpd)%}ﬁ%'nnéetggd is provided in

opti m sation m par ent
the Mategielsedd Metitoslgjegréisn.s  Anti body 1 was optini sed using
a targeted nmutagenesis approach with affinity-based
ph 1 : i For . arget ed nut agenesi s
L3 apg?@’é{?h’? ij %xlbzrr%}é%clrgc{%\gﬁp%fgéw%?%fgri es derived from
the | ead clone were created by oligonucl eoti de-
ScFdiwheaht sbewpdia sigreifieait snhdfitorhelfaghet b [eE: Resk yut¢rggtjongn gnpurified

perglaiif ks, SHRLLRE0R ORE Shie¥ne MM RLMISEERARE
BiochmilagydH: 3083ird.a Okboud) 09D.6; Iexhwmottcluilagyr 3, 18y - IP6R djique scFvs
10 Th I b ' Lect £ ffinity-based .
et RS ST PaE CRTORLed F oraey <Eeme kst 03 arbet o
BarMLstdﬂ lefgdl g:lr:]m%) Bfotdchhdlygyf zgfd_ bli%;ﬁgi_nt:emncgp% es ye_Br?eTlfaé Ihﬁéi‘:ﬁlEes of
ou sSNnow an oved | nni 0l r .act] vi ) r }
thesg SAEplAPIE CRTIITRCR eRRSt P8 A Sl et g1 ied prepaation

agaRSSIRARI @h hyusd NSAREK pidagekdp rf@ﬁ’ﬁiﬁiﬁéz% I{uﬁﬁﬁﬁ%ﬁ Q13888 401152)
15 Journal of Ml ecular Biology. 256. 77-88). In
labaler Bith Fopepiwe EpelpiedBerkpaimer | 44-348) Surifiedasiy peepmigtions c.g
I . .
s Myl b A e MRl A, HROR A
proyii&bin Mx¢risdnehdridethédsesdction. house).  ScFv- phage bound to
antigen were then captured on streptavidin-coated

1.4 parj@ﬁgztgﬁ%ggfp@@%{ﬁﬁgynabeads(r) M280) follow ng the

manu rs rec ndati ons. The sel ected scFv 20
phage particles were then rescued as descri bed
Clopgsewdre estvgrigd e sekry tetdg@iformaieyt ywpecloning the Vy and Vi, domains into

vectors expressing whole antibody heavy and light chains respectively. The Vi domain was
cloned into a vector (pEU1S5.1 or pEU9.2) containing the human heavy chain constant
domains and regulatory elements to express whole IgG1 or IgG2 heavy chain in mammalian
cells respectively. Similarly, the Vi, domain was cloned into either vector pEU3.4 for the
expression of the human kappa light chain or pEU4.4 for the expression of the human lambda
light chain constant domains, with regulatory elements to express whole I1gG light chain in
mammalian cells. Vectors for the expression of heavy chains and light chains were originally
described by Persic et al. (Persic, L., et al. (1997) Gene 187, 9-18). Cambridge Antibody

Technology vectors have been engineered to include an EBV OriP element which, in
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Bi ot echnol ogy 14: 309-314 (1996)), and the selection

process was repeated in the presence of decreasing
w@omseirat i ons of bi o-human 1 gE (250 nMto 25ptt/682608/500510

rounds). Upon conpletion of 5 rounds of selection, the

VH and VL randomised libraries were 25 reconbined to

forma single library in whigeh cl ones cont ai ned

randomy paired individually random sed VH and VL
conb@gtiemoh theSEBNAL panan vloes fdrepisemaltreplitationass the plasmid. To

obtdff o TE GG 0 GBI AP P GEE EOO 6 AP ENA-
HEK29% 1hﬁhmaﬁarf QRUBARGs Wi @@%ééﬁ%ﬁé $&rdikdl {n@cgg%ﬁﬁgp Hedvests

83 2.2 ldentification of inmproved clones fromthe

werg a%l@i el filtpredyerios &1 rurifisation. dlhe dgf¢ W@E) ﬁ‘}/ﬂﬁﬁdl giagdrotein A
chrh REHEN a/ﬁféulﬁmgeé&m WERMAAIE of B LALLM PASKRRS

were expr esse eria
(qufeprab b washadh Wlth 60 evviddisiHClah! & 256 peMdmGheBotidigG was eluted

o g O ERPRU TR MR BE i nar e

HCT (Ip[d@y@)rrﬂ‘hetelutéiil matdr2B Guas biMidregttaaged 1ﬁ11€61HBS B Nap10 20liimns

9- 167 | wi t h eur opi ate(CIS bi o
<A“Feﬁ§hé gﬁ Q’#ﬁ%ﬁ%@%&ﬁ%}cmﬁﬁtﬁal E%Ci waddRtemistan. | gE
spedtAphbtbR@iticdll CP, 1!155@ At eREndt1dn RSB bhied onh&adRb %bﬂd%gquence of

assall\% net ho provided in the Materials and Met hods

the LeCpeNlash et Sic‘?ﬂ"\'ﬁl tfﬂa‘iheﬁs ROALEN 268-26i 1942 i Therpurifipthigsi were gnalysed
BAC d uni que
for gégfﬁ&gﬁ{loﬁcﬁeﬁg?%&sg{sg% StéEg: pur i fS‘l ﬁggﬂgﬁg gg\r%ll ons. 2.3
[ nhi bition of IgE binding to FCER urified sckFv
L5 piihitiereef cqlepuypn mcéhnge@tﬁ’@z -ERY Iapeﬂe@esz dtgd b¢Ryeaid I6Endi ng
HTRF(r) (Honpgeneous Time- Resol ved Fl uorescence)
TheaRa@Mish @S Ftenk P bf }{)( UMl \pcﬂldQ%G %ke%@x%ﬁoﬁb%%ﬂstltﬁlﬁlan IgE
(U266-deri ved é‘ ama et ecul ar
bloqcﬁwgh@p@gtyd g:g()l{ )F-cs%_[ wapapgrpied using @y RBL-BRS1 calcium-signalling
assa(yr ﬁﬁE'ﬂHa“&ﬂE ?ﬁ &ﬁbﬁgﬁnlmegﬂg@iﬁer@ Pﬂ?lgq}aﬁgfg&gd +vﬁ£’ ﬁle h%.gjan

europl um cryptate I ona
FCSBE@EPER)S;I ctlispdFmg Ig&mhhnmmniﬁc ciRhe Balls (biimls Ioths Ec¥SOn the cell

l] . pl F ncl
o B QU s AL 2SR DRSO 0l B RS o
that2an b&daeqddusint aeﬁ’méreﬁnlemfkc): Imhging Blatdjl&natl?rf (IFELPé{)_r Amf{ﬁh@i
t raries e sted in e
cesp B p e PRUGHI B oA FrRse TS M eftroccian,
Geonean (95% d) 1C50 (nM  (non-germined) Human | gE

assay. Cynono] gus_| gE assay
Purified scFv preparations of Antibody 1 were capable of inhibiting the IgE induced calcium

signalling of the RBL-ERS51 cells at the maximum concentration tested. When tested as a

purified IgG, the ICso for Antibody 1 was calculated as being 34nM.

1.6 Selectivity and species cross reactivity of antibodies in DELFIA ® epitope competition

assays

The species cross reactivity and selectivity of antibodies to IgE and structurally related
molecules; IgA, IgM, IgD and IgG, was established using DELFIA® epitope competition
assays. The assay determines relative cross reactivity by measuring inhibition of biotinylated
IgE (plasma purified, BIODESIGN International), binding each immobilised anti-IgE
antibody.
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Anti body 1 475 (399-565) Weak/Inconplete Antibody 2

28 (n=1) 317 (n=1) Antibody 3 5 (n=1) 18 (n=1)
w@\niosoodys 4 2(0.4-14) 5(2-17) Antibody 5 3(0.R2cBEB2008/000510

6(1-30) Antibody 6 3 (n=2) 11 (n=2) Antibody 7 9

(n=1) 186 (n=1) Antibody 8 5 (2-9) 12 (8-20)

Antibody 9 9 (n=1) 132 (n=1)81 Antibody 10 10 (n=1) 116

(n=1) Antibody 11 2(0.5-7) 7(3-15) Antibody 12 3

(n=2) 7 (n=2) Antibody 13 2 (n=2) 7 (n=2) Antibody

ol B ) gt B ot A IR e s
estdhlﬁh (hre=spycifidryt prbidld YorkBcll $ructurlly rélaed protdip, as Ameasuveddyy 50
1 @%) 65 (n=1) Antibody 22 6 (n=1) 68 (n=1)
Va):{ﬁsth a%?s"‘ifs 1 (n=1) 6 (n=1) Antibody 24 9 (n=1) 111
(n=1) Antibody 25 8 (n=1) 86 (n=1) Antibody 26 12
(n=1) 121 (n=1) Antibody 27 9 (n 1) 117 (n=
T1tpq4ﬂopso@fa§E siecies (pphudingreyngighguseE; FHodpmaan (m ouse HEK-EBNA

TSR Bk R I g v

(BIGDESIGIItdringions) Wed testwaltie ImhetSsagfto expdtilich e dpalicarass-reactivity
e determ ned g a_no |f|ed RBL- ER51 cal ci um

of Qxegﬁ%hqdﬂqﬁgws@wﬁwy%éynwg Heam ¥y YroReighLisE Ce3-Ced

dofBinh %‘E‘odb%@djmgfﬁtioﬂg:urdeg% ﬂnﬁthtﬁh'V@a@ ob@ridANHOMS of the structurally
sensi ti vi ty or detection of nore pot ent antibodies. A

related protedmp. These data demonstrate that Antibody 1 binds to human IgEA, the Ce3-Ce4

domain of IgE and is cross reactive to cynomolgus IgE. However Antibody 1 does not bind
to any of the most related human proteins to [gE. Details of the protocol are provided in the

Materials and Methods section.
1.7 Inhibition of IgE binding to CD23 by purified IgG

IMD9 cells (a human B cell line) were shown to express CD23 but not FceRI under basal
conditions. IgE binds to CD23 on the surface of IM9 cells. CD23-bound IgE can then be
bound with anti-IgE- Phycoerythrin (Caltag) and detected by flow cytometry (FACSCalibur,

BD Biosciences).

Antibodies were evaluated for inhibition of the IgE / CD23 interaction. A detailed protocol for
this procedure is provided in Materials and Methods. In brief, titrations of the test IgG were
mixed with IgE prior to incubation with IM9 cells. Following a 1 hour incubation, cells were
washed and bound IgE was detected with anti-IgE-Phycoerythrin (Caltag). Antibody 1
inhibited the IgE/CD23 interaction with an IC50 of 16nM (n=3).

1.8 Cross-linking of FceRI-bound IgE

Antibodies were evaluated for potential to cross-link FceRI-bound IgE using an RBL-ERS51
calcium-signalling assay. RBL-ER51 cells, described in materials and methods, were loaded
with IgE. Antibodies were incubated with the IgE-loaded cells and assessed for their ability to
stimulate a calcium response. Antibody 1 was not able to induce a detectable calcium

response.
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2b. Table 2b: Binding affinity Cal cul ati on using
Bl Acore and Potency measurefent using RBL- ERS51
cal cium signal | i ng assay f ot% opti m sed anti bodi es.
RBL- ER51 cal ci um signalling 1C50 (nM Biacore IUD
3 2. Aandibody oDtNRHSABOR)y ( Geonean) (95% C) Human
Cynonol gus Human |1 gE Cynonol gus IgE 1gE I gE 0.088
5 0. i;?%-mgéﬁgn %f%ré)u‘ £BnOBPraPaclNuthgn@B6- 0. 265) 0.091 5
2. .9°0.1 (0.005-1.79) 6 2.1 3.7 0.096 0.168

0.112 0.188 8 2.6 6.3 (0.02-0.62) (0.103-
AntibodyDwes amBniseflusingg tgf.gst(eg 6’.%5‘39615)12)( (0. gegl 8.421) 12

apprpac i ﬁ- d3Rsbe dRp08%eReidhd. Fot theZardetdd Brutagenesis approach,
€6§b§§@6&8- ‘?o.%sﬁio.fs) 0292 16 4.6 62 4.38 .

largé EcFi(phBg8raries derived from the lead clone were created by oligonucleotide-
directed mutagenesis of the variable heavy (Vi) and light (Vi) chain complementarity

determining regions 3 (CDR3) as described by Clackson and Lowman 2004 (A Practical
Approach, 2004. Oxford University Press).

The libraries were subjected to affinity-based phage display

selections in order to select variants with higher affinity for

IgE. In consequence, these should show an improved inhibitory

activity for IgE binding FceR1. The selections were

performed essentially as described previously (Thompson 1996;

Journal of Molecular Biology. 256. 77-88). In brief, the scFv

phage particles were incubated in solution with biotinylated human IgE A( U266 derived
[Ikeyama et. al. 1986. Molecular Immunology 23 (2); p159-167] and modified in house).
ScFv-phage bound to antigen were then captured on streptavidin-coated paramagnetic beads
(Dynabeads® M280) following the manufacturer’s recommendations. The selected scFv-
phage particles were then rescued as described previously (Vaughan et al., Nature
Biotechnology 14: 309-314 (1996)), and the selection process was repeated in the presence of

decreasing concentrations of bio-human IgE (250 nM to 25pM over 5 rounds).

Upon completion of 5 rounds of selection, the VH and VL randomised libraries were
recombined to form a single library in which clones contained randomly paired individually
randomised VH and VL sequences. Selections were then continued as previously described
in the presence of decreasing concentrations of bio-human IgE (100pM to 1 pM over a further

3 rounds).
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2.3 Inhibition of IgE binding to FceRI by purified scFv

Purified scFv were tested in a receptor-ligand binding HTRF® (Homogeneous Time-
Resolved Fluorescence) assay format for inhibition of either human IgE (U266-derived
[Ikeyama et. al. 1986. Molecular Immunology 23 (2); p159-167]) or cyno IgE (recombinant,
see materials and methods) labelled with europium cryptate (CIS bio International
62EUSPEA), binding to human FceR1-Fe (in house NSO cell produced). Example scFv
potency data is included in Table 2a
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eval uated using Bl A evaluation 3.1 software and fitted

to a bivalent analyte nodel, to provide relative

bi ndi ng data. Exanple affinBéies for the I gG tested

are shown in Table 2b _and Table 4 Materials and

Met hod$ - Exanpl e 1 and 2|5 RBIRERSt cabsivmfsigngiiing{Crol(ndd)
to FccR bpiagaisdsP f(ndA schv Sel ect i oncl(r)?u%?guts wer e
Ant?)'%}i ened in Gg&ﬁgﬁgor-l i gand bi ndi ng 8 2g‘;;neneous FRET

or escence resonance energy transfepi%lcised assay
format [for inhibition of H iochem

|
401152) Habeh| ¢dCxpapol@ly gpi um Chel at e (Perkin El
1244-302) I Fndi|ng t%}? humgn Fgfé‘ﬁlagll@%(i n h?ég%mﬁ%%eng
cell pfoduced). 10 tputg during lead isolation were

21 screened as undiluted, per|i pl asfBB6extragts coit3&i ni ng

unnir i fli ad cely road i e
o T A= I B | I = v | C=Ava | T LI

C AR MNOPC £ £ Lz
utflé%%lvuro or T et 4,

22 0.5 mV|EDTA and 0.5 M sorHitol . | of | unpurified
SCFV_sanpl£7Wag add to 4 384 ygbb assay pl ates23

(Perkim Fl mer 6006280). 19 This was follpwed by the
26 addition of 15{l of 11nM Human P88RI - Fc {based dh a MW

nf L MleDa) 1.0
U1

ZOYKDa&) 5 L F—of—40—mNtrant Olld)légl:l_n Fci gG FabetTed
28 with XL665;4Cl'$ Bi o7lonternational " 61HFCXLA), gneBthen
15 | ol 0. 75 nM eur opi um [jabe(0l0¢@d-OtfigGan | gE.

Naon-spnecific cantrol hindi n

, g—was—detne
human | gE (Cal bi ochem). Al dilutions were perfornmed
2.5 n GaeliffAsTri s- HC1(pH 7.8) contai ning 250 nM sodi um
chl oride and 0.05% Tween20 (assay 20 buffer). Assay

ThdArAin ScidBEfehd2s Bf he Sl @% do@faind oBtha @pﬁfﬂlisadl aitD OB antibodies
ter‘['perature, prior to reaading ting r e .

werclagnedae ok bomen ARG SSRSHRRIREHT SBASE Qe dhgrlizon

199?57? ?rﬂ@efr?lgb‘i bgf%/ﬂo%gﬁ'lﬁf R8logy. 294 GFBRDIP Eﬁ‘& the cRABE bertiPRE al identified by

2 ta was normalised by VICTOR2 software to
sequerice sinstasity: dlenthe Yredomainor{dhy Spdpdy dhigeagg shig wgs Wt OP-3 (1-9).
sub ent|y us t | ate % specific binding as
Foie Y gy it W i | BrER U S0ty 069176
PCT/ GB2008/ 000510 90 Equation 1: % specific binding
Without considering the Vernier residues (Foote & Winter 1992), which were left unchanged,

there were 10 changes from germline in the frameworks of the VH domain and 2 in the VL
domain of Antibody 1. Five of the changes in the VH domain and both the changes in the VL.
domain were reverted to the closest germline sequence to identically match human antibodies.
Changes at Kabat numbers 1, 20, 82a, 83 and 89 of the VH domain were left unchanged to
retain potency (Antibody 8 GL and Antibody 11 GL). Germlining of these amino acid
residues was carried out using standard site directed niutagenesis techniques with the
appropriate mutagenic primers. Germlined IgG were then re-evaluated to confirm there had
not been a reduction in affinity or potency. Example affinities and potencies for germlined

(GL) antibodies are provided in Table 4.



5 (CPS of sanmple - CPS of non-specific binding
control) X 100 (CPS of total binding control -
wmoeesspaes fi ¢ bi nding control) Inhibition of PQEGB2008/000510
binding to FceRl by purified scFv Purified scFv from
positive clones identified fromscreening were tested
in receptor-ligand bindi ng8honbgeneous FRET
(Fl uorescence resonance energy transfer) based assay
format for 10 inhibition of human I gE (Cal bi ochem
401152) labelled with Europium Chel ate (Perkin El ner
L QMR zF %IAEO% b DPHOMS SR Pement usin

concentrati ons was

RBILBRSI ddﬂc@hﬁflaﬂlﬂg__a@l_lgmmé_&MQOt ency as

measured by 1C50 values in the assay. 15 | of
titration of purified scFv sanple was added to a 384
well 15 assay plate (Perkin El mer 6006280), This was

TolTowed by the addition of] 1RBL-BR51lcalclunMignaiamg ICso |

FCERI - Fc (based on a MW of [260kDa), 15 | of 40 nM ant

human Fc..l gG | aﬁ@@preeléD(nM XL665 (C S @M
Antybodg{esslingtl |6 anld then 15 fyeh 19875 nM

eur opi um | abel I e human | gE. Non-specific control

bi ndi ng was dgf i fdemarsighg 300nM humamGlegIEean

(Cal bi ochem. |AI'l dilutions{ were perfgg g |n 50 nM

Tris-HO (pH 7.8) containing 250 mM 20 sodi’'um chl ori di

U

and 0.05 % Twgden20 (assay buffer). Assaspl ates were
AntibbenS Giicubat eq for .5 hours at roomtgrgaﬁi ture,
prlor to readijng time reso ved fl uof®dds at 615 n#n

10

15

afred—665—nmenrsstonr—wavetengths bequengj Iy US| ng a

pI ate |reader; { Perkip El nmer) ta was
A'”%(S’Wsed by VI CT sof tware to cal@oéxro.elxounts pﬂ“
second (CPS). ICPS_val ues re subsequentlv used to

cal cul ate % specific binding as descri bed in equati on
1. WD 2008/ 099178 PCT/ GB2008/ 000510 91 Equation 1: %

T T L S

bi ndi ng control - non-specific binding control) IC50
Somt@bptisissdameiboditewert reduaisi fogintitattird therisE ¢ D3 intprptéon using

urve fitti n usi
the% nding ?Sﬁilﬁtp ea/houﬁ egé{?g@l IAntﬂsgd@%{: %gﬁng{%s _E%!érﬁ Wefe found to
inh{bli0Re BX/CDM fn@ékddloﬁ)an(ell@gﬁ@ﬁﬁs P ‘Ardtibb 3l p=)antibody 11 were
16.5nM and 23nM respectively.

2.7  Cross-linking of FceRI-bound IgE

Some optimised antibodies were evaluated for potential to cross-link F ceRI-bound IgE using
an RBL-ER51 calcium-signalling assay. RBL-ER51 cells, described in materials and
methods, were maximally loaded with IgE. Optimised antibodies were incubated with the
IgE-loaded cells and assessed for their ability to stimulate a calcium response. No signalling

could be detected (Figure 1).
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15 X is the logarithmof concentration. Y is specific
binding Y starts at Bottom and goes to Top with a

war@snyd7shape. | nhibition of cal cium signal |l i PQI/G$2008/000510
purified scFv and 1gGin RBL-2H3 cells stably
transfected wth the human FceR (RBL-ER51 cells) 20
The neutralisation potency 8 purified scFv and |gG
preparations agai nst human I gE bioactivity nedi ated

2.8.t hiSeleghvily asBipesias ciasseesstbdly ab oy isedRBlibeielin DELFIA® epitope
calciumsignalling assay. Human FcsRl was cl oned from

COMREFHN P¥PT pheral bl ood | ynphocytes into the pcDNA3. 1
vector and transfected, using a standard

ThegbREHViRRAH Spdcies crves fe@d‘wltiy of the RBU-aAtPdicsevds se-¢ealuagetd using the

basophilic cell line). Trans ed ce l1s re.c
DEWA@) BRItOPA gOTERSLitOR éﬁ%ﬁ%?f%o‘&ﬁéﬁs%?%f&& r(iﬁe s ’Pf‘&c"]eanaggﬁ“als
andFRE&RST on. The resulting RBL-ER51 cells were

mai ntained in media containing (418 (I nvitrogen

10131- 027) to maintain stable receptor expression.

T1trgt£(g1§|of Tl 16% Ig gléu Ll 'e{nﬁ Ig(f‘r 44 alﬁl%!:ﬂ l%é]g%st%@lr; Jﬂ@n assay to

tros I ng o receptor - bound
estabffh the QﬂﬁlﬁCﬂy arofiad for savhrsobitiraBatdaed pratin, eaimedpared by [C50

deteé@fd using a Fluoronetric I magi ng Pl ate Reader
valyeg i} PRpssay.3( RBL ER51 cel s were seeded at

5x104/1001/well in culture nedia [ DMEM (I nvitrogen
41966)with 9% v/v FBS Non- Heat | nacti vat ed (I'nvitrogen

iRt G0 BrOBDBE B TE B A AL 3N T Er PSP} {2 {Cabigghem,
cyn\eﬁl 1%51@[ &8%1‘, d@djr?anfl gﬂ'ho&@tl-ﬁﬁ{[@@NAI 4&374&) and human IgE Ce3-Ce4

re=treate Costar) and incubated at 37C,
dorbéifa @@hoﬁwﬁﬂlﬁﬁwmwmd) wre eqstetlhm each |a$ﬁey thesehblisindie SPeCIes

e SRR SR TR A o B
cyrfam% Ugug,%%/l celoM hiERESs, %dﬁéﬂ@lﬂﬁ@lﬁ@ﬂ b@ﬂvds Addnidbigioftvadobserved

Tef f Labs)] for 1-2 hours at 37C, 5%
for Ie_lm}aelf they Stbwrtfr@lb' igkptedpian aroiinsghed e, fgD 93&%%@&()@@% dats

QulL/
corfinto B st of by G bR R el pnd RP B E e
doﬂ‘}ﬁﬁ:bﬁ IgEEEImM ai@rossl%\ihbv@ﬁ]c&norﬂolgumﬂgEﬂa@WQ&{er geratibddigsdg not bind
5nNIProben|c“g, Sgwlglucose, 0.01%v/v FCS]. Plates
to %P@tﬁlm%f%ﬂe P!8%C, 5% o® for 5-45 minutes. 10
Test solutions of purified scFv or 1gG (in duplicate)
2.9ner Biding ety Caldieiod ef ffieidy domfeaptiatsedeiondsusigBRRore
buffer in V-bottomplates (Geiner). An irrelevant

The Q}nhlkr)l%%}lﬁnqgtof pmrlfE ecdt Ieg sampfeggf e\lN%%resentatlve number of clones to human

and cynomolgus IgE was determined by surface plasmon resonance using BlAcore 2000
biosensor (BIAcore AB) essentially as described by Karlsson et al 1991; Journal of
Immunological Methods 145 (1-2) 229-240. In brief, Protein G (Sigma Aldrich, P4689) was
covalently coupled to the surface of a CMS5 sensor chip using standard amine coupling
reagents according to manufacturer’s instructions (BIAcore). This protein G” surface was
used to capture purified anti-IgE antibodies via the Fc domain to provide a surface density of
50RU. Human IgE) or cynomolgus IgE prepared in HBS-EP buffer (BIAcore AB), at a range
of concentrations, between 125 nM and 7.6 nM, were passed over the sensor chip surface. The

surface was regenerated using 10mM Glycine, pH 1.75 between each injection of antibody.
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used as negative control. |IgE (Cal bi ochem or

U266-derived [l keyama et. al. 1986. Ml ecul ar

wo povsngdiog)y 23 (2); pl59-167]) was prepared i nPELGBRI08/000510
buffer and m xed with appropriate 15 test antibody to
give a final IgE concentration of 3.33g/nL in a total
volunme of 40L/well. The cgncentration of |IgE used in

the assay was selected as the dose that at final assay

The r&ﬁ{ﬁﬁ? s BilgkaR3 vaRY BvaRiiRddasingER 8] eyalBeRondY. | pefiarend fitted to a
um response. Al sanples were incubated for 30
bivalend arsilyse mpé@:rfpﬂ?é??ﬂ@rfsllaﬂi’"ebmﬁlpg 8#2t o transfer of 301 of

{ ALY LR shb®n i Eably By draamiett el | s
ExamB%afém?% foﬁ@% ASsay plates were incubated at 37C for

10 mnutes to 20 allow free IgE to bind to the

MateHBls-an@ Ex cal ci um nobi | i sati on

foIIovvi ng addi tion of cross-linking anti-IgE the

K g REBVigRseamFvcal i brated for suitable
Inhlbmon {frEfa aclcé: ing to %gnuf acturers instructions.

Antl-l E (Bi osource AHI 0501) ted in FL| ffer,
Selecties owanu?tedv(etecsqq%edagﬁfjﬁea@fég%ﬂdg% ‘f g honpggngous SReEY

conc F r@ﬁnﬁé@f&@tﬂﬁlﬁ bhef h IgE
(Fluoﬁff_sfﬁ ﬁhﬁ\/&&dd ng@%%gg}i%a%fry dsedaf!tS!"él fsecond [ ntltl b urr%a%r.g ;
(Cam&hmaa@mtmeﬂe&wn EmgluﬁyC@%@’@Han Flpg r@é@ %36%1“ At ©

nmeasur onse fromeach well was
humagEesRY- gg%&ﬁ?&“&m q‘x’ﬁgrcg eér%d?anal ysed using G aphpad
Prism software. Measurenent of anti-I1gE cross-1|inking

in RBL-ER51 cells 30 To asu
Outphty@yring leef! 58 BHPR HRICPEER}S @'ﬁi‘iﬁpef&%{ onily il op Rnine
unpu\ﬁ?lﬁgg A gﬁ r@tfjmaﬁ'@nMY[ﬂdPSQﬁﬁér 87 d,&si:ml\/bEDTlAraﬂtiIﬁ)é M sorbitol.
[ n

assay. Cells were incubated for 10 mnutes
in | OQuL of |ug/nL human IgE (Cal bi ochem or

15 pg@?\? deﬁ%ﬁg‘é%ﬁé{ 8% c%fi édé‘ sﬂ@éﬁasséel%l&@wr&aﬁa& 6006280).

ar I mmunol ogy 23 (2);
ThlstJa'éQded)by 16l AdditRe of n5 ELbﬂ:{anﬁr@em, FeeBI-E¢ (based qye MYV of

o s e BTGB S R0
61H£’§2{E6ﬁ tﬁleglq m;;g FBYS In%(l/f CI Qﬁxléﬂ%ﬁé@ﬁ{mﬁﬁkElNﬂﬁ—spemﬁc control

sure lisation follow n

d%%\\/zlsl déﬁn@f usQfgdﬁEﬂM] Inkndandgla (ﬁlalblpggm)u}q]é dpyptjqpg were pertgormed in
| ecul ar

50 M@Eﬁ[@ @g&ogso‘i%ﬁ% ntlr\%l;% H%M Ak eGotidk 9hd 6. @5%319\1'&%1120 (assay

urers I'nstructi ons.
3_test anti bodies, diluted to appropriate
con

centrations in FLIPR buffer were added to the IgE
| oaded assay plates. Anti-IgE (Biosource AH 0501) was
tRQSik Eﬁb‘é‘c‘éd Gt 5 Rburs b rb&h@@ﬁ;&fﬁ:ﬁrepﬁrldr hererditydrime
Ass%}!; ﬁhqg@%e?e_re?ﬁ 5!

Labs) was recorded at cond | e\glleruvl%l
resdbeed Mrmmteﬁiémanﬂcﬁ b SRELMIBYOrBYaS it SreafAy e

VI%%@%&%{W%@& re peak response from e_ach wel |

a was then anal ysed using
G aphpad Prism software. Selectivity and species cross

Datég%gt@{)q\%qtl%ﬁﬁgsggy (ﬁ&d | 83valdbo b BufPhi:QB&nd (CPS). CPS

values were subsequently used to calculate % specific binding as described in equation 1.
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Purified 1gG were adsorbed onto 96-wel | Maxisorp
mcrotitre plates (Nunc) in PBS at a concentration
wokioslogas/e a significant signal when biotinyl BEEGB2008/000510
human 1 gE was added at approxinmately its estinmated KD
for that particular 1gG Excess |1gG was washed away
with 15 PBS-Tween (0.1% v/ ¥ and the wells were
bl ocked with PBS-Marvel (3% wv) for 1 hour. A
Eqwﬁmﬁyiion series of each of the follow ng conpetitors
was prepared in PBS, starting at a concentration of
approxi mately 1000-fold the KD val ue of the
o anl agii,an between biotinylated human | gE and the
ASpnggé@gﬁge I gG human | gE | anbda (U266 derived
[l keyama et. al. 1986. Mol ecul ar | nmunol ogy 23 (2);
gCP%lggsga_gljo_jie? ll tps !?)lflﬂ%;-!s#e%i%c lﬁﬁﬂ% ({ogf%lg' ochemigo 20 human | gE
= ouse HER- deri ved), cynonol gus
(CPY gfHotablin@6g cordmimnon-¢rieeifih bindingigPrUEBNA der i ved), human

lgA, 1gM 1gD, and IgD (all Calbiochem. To this
Inhil?}'g”%??{@?ﬁdg%%%byﬁby X,.,i]qugl tinylated human I gE at a

app i“mtely the KD was added
(resulting in a series starting at_ a ratio

f .
Purifi@hgeBY ifitoor paaitive glonesdidentifing ramesdroRning & erf‘gtES‘%C? m receptor-ligand
. Japproxi mat el : T ' bhen R  f
bindRRRERBPREG KT b HGtisF R sk O R i) bioeDssay format for

owed to .
inhisieH b thingindek (Caliotizur 401 UAdabetledinith Faropivs Chelaip (BakipFlmer
washi ng

with PBS- Tween, .(0.1%VJV),, Wil e.the

1244-303i bindige IB{HPW%CE’\(Q@%C Hg}%ﬁﬂsel%@ %‘3& r%‘ie“t"g‘@t ed by

st rept avi di n- Eur opi unB+ conj ugate (DELFI ACO detecti on,

Per ki nEl mer). Tine-resolved fluoresg nge was Egasured ured
A titgtioB 20 nehivoroneantiEiays S7ap Hsqd) 1A OEleF P8 115?& f RGBS 25 meas

| uorescence_dat aa! LRGsRifIOREs Buapirassa well
by IEPOW&[H‘*%}“ s o e Rf o Ogg‘?? e el
assa Gl EBRAGS E0RA BD06289) Thidensifbllavaklibyrihoddditmprafel of 11nM

SR AR T T
witlgcérggé/{ @c(g$ %{R&%@Bﬂ%iﬁhﬁ&xﬁg splaves: 15 HQF 036 @INE&kopium

or 1nhibition of cryptate |abelled human
labdBEL (RO BE. Nehispeitid dokieylarindies wasdefingdgedng JndEhyragn IgE

(coltngpbimt o efidobs Bere Rpdmtt A PRE RSB 7 oGl 850 m
sodBA sh1druERRAd 0TS %3 MichiPdy(asstybitfdpdy 1). During | ead

opti m sation, selection outputs were screened as
undi luted or diluted periplasmc extracts, containing

AS%{Q gfﬁ%&e?éjthéﬁ EubanideBAl. ¢ Hoh® at OB Guly pii@rto phading time
: EDTA 10 and 0.5 M sorbitol mﬁ\}’?r%lr\ﬂ ant i ,(ﬂlman
resolydd Bunrésoondy ahek 1 andRORaUN GRISHOB Ba Si Se‘mﬁ‘ig YRpme a
apel | 5 (CIS Bio Internationa
Vlémﬁﬁ%)l{eg%ﬁm&%? Eﬁlr-}[% iIri fied scFv sanple was added to

a 384 well low volunme assay plate (Costar 3676). This
Da‘}ga V\?asfnglrlla 1ysve(:'\c¥j b}p }(/I(E"F@R? sdo%a'rg £ c%fcuﬁllte Qfints per second (CPS). CPS

values were subsequently used to calculate % specific binding as described in equation 1.
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15 the anti human I gE anti body anti Fc-XL665 m x, and
then 5 pl of a 1/245 dilution of cryptate |abelled
woheovandigE (approxi mately 2.3nM crypt at e | abel PEHGBOUR00510
I gE). Non-specific control binding was defined using
300nM human |1 gE (U266-derived [l keyama et. al. 1986.
Mol ecul ar | mmunol ogy 23 (291 p 159-167]). All
dilutions were perforned in phosphate buffered saline
(PBS) containing 0.4 M potassiumfluoride and 0.1% BSA
(assay buffer). 20 Assay plates were then centrifuged
Equatign k:000r pmat roomtenperature for 1 mnute, and
i ncubated for 3 hours at roomtenperature, prior to
reading time resolved fluorescence at 620 nm and 665
%sptmirﬁfe\vﬁlcgggc‘m wavel engt hs usi ng an EnVi sion pl ate reader
(Perkin Elnmer). 25 Data was anal ysed by cal cul ati ng %

Del ta F val ues for each sarrpl e. DeI ta% dﬁﬁas det er m ned
; A3ne s 0! pelta F =
(Cpségan‘%tg%g%n%r%golggy%%gl?b}ﬁg %Ontp&p specific control

ratio 0 non-specific control
665nm 620nm r at i o val ue) WO 2008/ 099178
PCT/ GB20Q8/ 0Q05

ICso gﬂﬁ%\ﬁqﬁ% gpgnna L&ln(go T ﬁl?ﬁlPtg gsg @Lnlé%? WL Sittin C? using a four-

o specific binding as
paraﬁ@t%f:fogﬂ@ﬁ@le% Hole@4@bti@n)2. Equation 2: 5 % specific
binding = % Delta F of sanple X 100 % Delta F of

total binding control Inhibition of IgE binding to Fc
Eqwﬂonl%y i mproved scFv (purified) Purified scFv were
ested in a receptor-ligand binding HTRF(r)
(Honmobgeneous Tinme- 10 Resol ved Fl uorescence) assay
g oL nat H4.ar JI' ALY E@SOU@ iR | gE
Y E{O%%IBJCQE)B Bénrc(}%}[E klgy maé et. 19%6» Mol ecul ar
| mmunol ogy 23 (2); pl59- 167]) or cyno | gE
. (recombj nant se thods) | abel | ed
Xls\(ﬂr‘? Pg@ﬁ%’@&?ﬁ?ﬂcg?ti}ag&o{aq?{é?%g(‘f? éﬁ% erﬁnat i onal
YSt@gﬁg@g&(}maﬂbigﬁ&itﬁg‘opmﬁnmrmgmcﬁésmbeFc (in house NSO
cell produced). 15 A titration of scFv concentrations

Inhi\é\@igg ﬁ@gczlwgy‘zog{nd 58l Puréée%%osjﬁﬁ f EnJ ?Slzgﬂlﬂg%] %IWE ﬁtﬁgﬁ transfected
wzﬂfz‘k@ BimicrédmasrREL- @R 260kDa) was pre- nixed with

nM anti human Fc 1gG | abelled with XL665 (CI'S Bio
TheI nrglt%hsgtgonopotelncy of purified scFv and IgG preparations against human IgE

bioactivity mediated through FceRI was assessed using a RBL-ERS51 calcium-signalling
assay. Human FceRI was cloned from human peripheral blood lymphocytes into the
pcDNA3.1 vector and transfected, using a standard electroporation method, into RBL-2H3
cells (a rat basophilic cell line). Transfected cells were cloned by limiting dilution and
analysed for surface FceRI expression. The resulting RBL-ER51 cells were maintained in
media containing G418 (Invitrogen 10131-027) to maintain stable receptor expression.

Free IgE in the vicinity of the cells binds to the FceRI and subsequent cross-linking of
receptor-bound IgE leads to a calcium mobilisation that can be detected using a Fluorometric
Imaging Plate Reader (FLIPR).

RBL-ERS51 cells were seeded at 5x10%/100pl/well in culture media [DMEM (Invitrogen
41966)with 9% v/v FBS Non-Heat Inactivated (Invitrogen 10100-147)and 400ug/mL G418
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61HFCXLA). 10 | of titration of purified scFv sanple
was added to a 384 well |ow volune assay plate
W@ Bwser178676) . This was fol |l owed by the addi t PORGB2008/000510
1 of the FccR -Fc anti Fc 20 XL665 m x, and then 5 |
of a 1/197 dilution of cryptate |abelled human or cyno
IgE (approxinmately 2.9nM *2yptate | abell ed hunan or
cyno IgE). Non-specific control bindin was defi ned
(Inv1ti‘6g¢’igl 030 007 )p intd 6rerall blaclc yaberh Iﬂgﬁjlsotllog@g(tﬁswthh% treated plates

ol ey B AT R R
aspn&jteerlce)l"eétnﬁgg @élﬁn?n r ﬁﬁét éﬂB&ﬁMCMﬁlﬁlQOuLﬂ&lMﬁw QHades
n centri

loadgrouoniMERHN} e QR CAOTNOHE R i GTH EERBr A G
FLU@J’-JéR%%g%fﬂL%@gpn RE 110 WRrd £30%Y 89, COLAleSEE B@ﬁﬁeraﬁasﬁaﬁrarmh and
an nm S

si on wavel engt hs usi ng an EnVi si

cellspmhei 3 éwdewﬂtl pmeelEpfrPeB% o Gmekivan jas asgiaiel S8 resiﬁced with
70u1§(§v§ﬁ ?Ltﬂigb PRl AN N8l Ui k@, ﬁﬁ@[ﬁﬂ%@%ﬁwm&m@ 3BmM

erm ne accor di ng jyto equat 1 on
Hepaf)Q8h0 anﬁmﬁmgeajsa,@nﬂmv/vgm]@m weiR inoubstpiba 37aC, 5%

e 665nm 620nmrati o value) - (non-specific
COZ(J‘CBH'%F‘H@%%/ 620nmratio value) X 100 5 P

I(:nonI specific control 665nm 620nmratio value) % Delta
Testsslg\ék%lpgsfe g ﬁ{ﬁgﬂ %k\)/zg(ﬂgé ldﬁ%lgzgt%swereecg@ggi%%ﬁl (51631&68 concentration
in FEGR@HLERR 1112V—b6’tt%91%t§§ @réhdsli R irfel Sablpdntibody ok dﬁedmd a IgE was

100 % Del t total bindi ng control 15 1C50 é’
usemr@gm@nﬁrwedgwaﬁgo@em% B 67 iRt oy Bubfleovter

fit I -
ImrrCUéloIogp 93 xf) ?959%1 &7 t\;l(/%s %{af’c'ggﬁ $1’:I§§t)‘l%ﬁ;ﬁr Eﬁd ffkatiidppropriate

test l(aﬂ'tﬁlibdﬁ(ﬁdri] gma*h/f@ﬂlﬂgﬂﬁ(nﬁdemﬁ@ﬁ@f X)SS #i/L3h o pefyl)volume af 40RpEwell.
Theﬁ%gge{n%rtatéqrg (g{.}gﬁ 3%1%3& %}w%%%g r\‘;\fas sell Sed e%%ﬁé Ilésg tlB\lc Qtdf'id({m%SXa
conéehttaHENEdvk iaparokBatedf 80%PE ﬁl‘dﬂdlatbahﬂem responslee ARBlanipRS ]zvere

cal ciumsignal i ng assay The neu 6| 0 Y40
incyhatedfpiet) MEPSAIoEHAPAPITHHE, PRYHP Ffﬁ‘bﬁ% Jouat Il d?r%@ %%“ere
to the dye-loaded cells prepared above. Assay plates were incubated at 37°C for 10 minutes to
allow free IgE to bind to the RBL-ER51 cells.

To measure calcium mobilisation following addition of cross-linking anti-IgE, the FLIPR
(Molecular Devices) was calibrated for suitable exposure according to manufacturers
instructions. Anti-IgE (Biosource AHI0501), diluted in FLIPR buffer, was added to the assay
plates to a final concentration of 10ug/mL. Fluorescence of the FLUO-4AM dye was recorded
at 1-second intervals for 80 measurements followed by 8-second intervals for 40
measurements. The peak response from each well was exported and data was then analysed

using Graphpad Prism software.
Measurement of anti-IgE cross-linking in RBL-ERS51 cells

To measure ability of purified [gGs to cross-link FceRI-bound IgE, RBL-ERS51 cells were
prepared and dye-loaded as described in the inhibition assay. Cells were incubated for 10

minutes in 100uL of lug/mL human IgE (Calbiochem or U266-derived [Ikeyama et. al. 1986.
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assessed in a nodified version of the RBL-ER51
cal ciumsignalling assay described for |ead

w0 s@Bari1es1. 30 RBL- ER51 cells were seeded at PCT/GB2008/000510
5x104/100ul /wel | in cul ture media [DMVEM (I nvitrogen
41966)wi th 9% v/v FBS Non-Heat |nactivated (Invitrogen
10100- 147) and 400ug/ mL 4183 (I nvitrogen 10131- 027)]

into 96 well black-walled, flat-bottoned, tiss
Moleula imeunology (2 pl68<d 6ViD dzlowgﬂ@ﬁblfﬁsbuffer to allow IgE to bind to

o UGG ARESICuBa B 0459 B B0 e

that gaml iappiogthateln 80Yeeyinaxanh] wiltihmSSponsee b mpasuge palpigmapobilisation

foll t est tl b dlF %E %&gg%%%opﬁ PR MOE&@%@%%W{V@S calibrated

for s}ulﬁﬁﬂé {a)\/@%ﬁg aﬁdg%iig ggﬁﬁﬂfﬂ:ﬁﬁ@@nﬁ#ﬂc}tmm 400 of ekt aBdi@lies, diluted
nvi trogen 1.6% P
to AR FOTARETHT AR £ Fbgd*ewr%gef FerRAgD té’)tﬁ‘? tﬁ%ﬂ%&?@& agsyy plates.

Antia%g éb'ld%[?ureé Akﬁ(%ohrwa@ﬁke& hBﬁﬁosdﬁfelcméol[ Flk@fﬁﬁﬁﬁce&if thealiLUO-
I'ecul ar 1 munol ogy 23 (2); pl59-167])

4AMﬁmW@h@5me®Wd@d«ﬁ s se@é\é inervalp gl 89 mRENTCRERth Ba@yvfd by 8-
seco&qg nll'{teg/ lsI {}I Z@Srﬁ(%% rg@gﬁt?r;]&l% gg Vllésﬁangé #&th eh@Evell was exported and

ncen on OOng/ m  respectively.
datmzsalyexmmbfeai umrgefmaplmabﬁnad schOWam hours at 37C, 5%
Cx2. 10 After thlstirre anti body/ | gE rrixture was

Selq%é%p/ég@gg%qufﬁg%g n%i_? c‘/mn)t;z)é)olﬁﬁ%%? Qlﬁ?j’ : ?dé}g co;}y?etmon assays
[DMEMw th 0.1% FBS, 20m  HEPES, 2.5m pr obeni ci d and
Purdid@ i g wietd Qs ekBAA riten 96-tweth g&x)spfmlcletgremucss(l\hmc)gm EBSzts

ST ENEN T
app?e%ﬁhzit ed canthtsERDaBLBatpattivulbd 1 / Bvedess IgG vids IvRiShdsiwfag with

PB&ay@ﬁoﬁ'%%%ﬂ%b prbbeeLs HeieRg] Db RS WRgTs v b A

dll\.ﬁlgfi‘g&%s WEELh 0P HdR8l Sfin@Eordrkftor®WadERpdred 1n5"B‘S§ staiting bes .

measure calciumnobilisation fo ovm ng addi t| on of

congenpigtion pﬁﬁapﬁgﬁlmﬁﬂi&’ 1pgEfold the KQWF‘PF ofthe }“é‘?fﬂﬂ“QF’ bEEFFR es)
biotl at?cﬂuk fan e E%&%ﬁ{e redpbbiRRN %ﬂﬁ%qg}? laﬁg&lg U268 eri@ed [Ikeyama

I ns ruct| ns. Antr-1gE i osource
et. AH BEOMpleculiat hnummaqlqumgl(mpbiﬁ)ﬁi@ﬂ), hypan pa Caltiigehem),

assa | ates to f i na
SRS o B ARSI B bt
dothMA GARLEHBIHEBN A lstorean ﬁemelgpf IgMelgh), b B\t Yelbiambem). To
recorded at 1-second |nte or 80 neasurepents.
this ssipowe gaus) valuge ebhatimyited Iﬁ% At o 6PeEHEliPR fbpLoximately the
KDTxbfs alaigéd((resﬁlﬁﬁlfé%‘ E} ‘é‘erfers Qm“cfﬁ%%ha Wb lof WaHEp&X RNt g6h: Hstthylated
was t hen anal ysed using G aphp adpPrl sm 25

humaf Itgﬁarf eppteizmishe 09t 1) oFhese BEEUTS R sepngrangieered onp g dplocked
Ig(é) a?%wgg 3 @lﬁﬁogatg ﬁ}rl l%qf ﬁgnb dn %gﬁ %a?@rﬂdv@&' %’ffﬂashmf with

cross-1Ii
PBSéIT W&n\@@ﬂ% v/v), while the remaining b1ot1nylated human IgE was detected by
streptavidin-Europium3+ conjugate (DELFIA® detection, PerkinElmer). Time- resolved
fluorescence was measured at 620nm on an EnVision plate reader (PerkinElmer).

Fluorescence data were analysed using either Graphpad Prism or Microsoft™ Excel software.
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prepared as described in the inhibition assay for
assessnent of inproved antibodies. RBL- 30 ER51 cells
wowers/ogsaezied at 5x| 04/ 100ul /wel | in cul ture nMeRPCEHGBDNEAM0510

(I'nvitrogen 41966) wth 9% v/v FBS Non- Heat

I nactivated (Invitrogen 10 100- 147)and 400ug/ nL (418

(I nvitrogen 10131-027)] int¥ 96 wel | bl ack-wal | ed,

flat-bottoned, tissue culture-treated Iates WO
Idenff@8i00 VPV TB0RETI BROGOE VUG boy-kegn( bisshawivalaigny

|ncubated at 37C, 5% CO2 for 18-24 hours. After this

seictil 1R (ARl el gbr PIRE B thlcheneony Timg-
ResdlO&br lucbibioeﬁcwb avsay fommuinfor mbyipitRB of Ex)yptapellﬁ@—ﬂt@ Tjnan [gE(LUEG6-

sy AL R RSN YA LAY T AR AP

euro% BAE)(CIZH0 ll!ﬁltéﬂibn&ﬁlﬂ-&]iﬁ} SHEW)| Bindige o alﬁﬂlﬁﬂnaﬁzgﬁ antitebdy
6% Penicillin / Streptonycin (Invitrogen
(Anti®ryd)-122)]. The IgE concentration was chosen to give
maxi mal | oadi ng of the RBL-ER51 cells. Assay plates
were incubated for 4 hours at 37C, 5% C02. After this
Duringriead aptimidatjén, seleeiiononiphessves sreenedes, undiduipd Apdiduded periplasmic

extrﬁ%o&!) er I Wi lﬁ%edk;@w gre%%sm m}&ﬁl\%@ﬂ&%%gﬁhz \geb k 1 EDTA

andHEHESoﬂm215wM probenicid and 2ug/ nL. FLUO 4AM
(I'nvitrogen)] for 1-2 hours at 37C, 5% C02- Loadi ng
buffer was aspirated and cells washed x3 with

4 nMQQH laiyEh 1gBJefnt15’&§' wadife-hiixel waECH]’hM\MiB hﬁﬁ{m Fatg&tlabeibd with

placed wth 10OQuL/wel |l of FLIPR bu 125 NaC.
XL@&NCI@cBlo Ini;pm%kaHF(l‘ EAM @é@oﬁunpyg Samp wseﬁ,ﬁ% ddtoa

s SO PR, B B Bt o

the SREGHIS 6B la6iikody anbFE-X$ 865 mix,fand thews nd ofwl 285 dilutoh of cryptate

| i nki 1. 53uM 33
labe(lclir%g?la@@;‘ &EI &Rf&gt@%‘ el%é@gmpgwg{agglleﬁ nmgfgbﬂgmspem ic control

bmcﬁﬁg%y&e%n%& ﬁgﬁQBmM HummlgEf(@QG(Wd@ﬁﬁedl (&Y ALt 8iN$I86.
OuL of test anti bodies iluted to apprqpri

Mobgwerehnmmqlqgﬁéﬁ i(®); 265 ELTBRAB ilnens Wy eergﬁ%g i hoipfgte:
buf%?e%la%hﬁ)é coﬂ%%ﬂhfnﬁ '()glé/l L})%{agﬁﬁ’rﬁ tbridd i P0L), BEAS(a N?Guﬁ&)

positive“contro orescence of the FLUO 4Al
(InV|trogen) was recorded at 1-second intervals for

asure )
Assig BT Qe e U g Tt is REGABpuB AT AL Bib0E oA
1ncu&9amrﬂ)ﬁﬂh@ﬁd atdtadra t&mratthle;pram & esdiolg timke ngyolGed flhprastence at 620
ri sof tware. hi bi ti

it PR SRy aRr Potres g Bmsd it (b iy

for inhibition of the IgE / CD23 |nteract|on u3|ng t he

IMD cell binding. as . I M cells (a hu
Daqauwaéﬁn%ieé Ol A Thcha EuRlIgE B Rach S&mpgap@FlBﬁ% }{gs determined
M”E gwgoﬁq!trogen 61870-010); 9% v/v

eat-1nactivated FBS (I nvitrogen 10100-147)]

Equation 1:

9% Delta F = (sample 665nm/620nm ratio value) — (non-specific control 665nm/620nm ratio
value) X 100

non-specific control 665nm/620nm ratio value)
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usi ng standard tissue culture procedures. 30 To test
optimsed IgG the IMD cells were pre-treated with
wQ@zmghedi7human |1 L-4 (Peprotech, 200-04) for 3PCHEB2@8/000510

37C/5%02 in order to up-regul ate CD23 expression. WO
2008/ 099178 PCT/ GB2008/ 000510 99 IMd cells were
harvest ed and resuspended i% Flow buffer [PBS with 196
Goat serum (Sigma) and 0.1% BSA fraction V (Signm)

% DlealFOGIes nesd subseqBentiyasetosalchlatsdkispryiiitaingiag P»%ﬁi%‘é@eéyl
addjtion of Fc fragments (TEBU-bio) to a fina

equajt @ngentration of 5ug/nL. This cell suspension was
plated at | OQuL/well in U bottomed pol ypropyl ene
plates (Greiner) and incubated on ice 5 for 30

Equagiondt es. Anti body dilutions (667nMto 1 AM were
prepared in U bottoned pol ypropyl ene plates (G einer)

and m xed with I gE (U266-derived || keyama et. al.
%spt@iﬁebiﬂdbige%ﬁlégl_&:niﬁié@[ﬂégy—z)é (2%@0 p159-167]) to a
flna [ f IQug/nL for 30 m nutes at
MB@{F 6OREEBhERE! A

erature. pl ates were spun at 2000r pm
for 2 n1nutes and supernatant was asplrated | eavi ng

Inhibitien ofEE birelingsv FiceRldwtimpiosed sFygrusiiedsus pended in |
OQuL/wel | anti body/IgE m x and incubated on ice for 1

Puriﬁ,loéJ [py G tg&le@fnteasre%r&/ﬁll%mm pihfiHg Bd rRAE GRARM IO Tinde-

es an E super natants were asqpl rat ed.
ResdDedd Busescenctsiseyl fdnmaﬁiesmhxb@m@imﬁglth% hpwew [gF&1266-dgrived

e PSS 5y PR S SAF A

see I%H‘Eehalk dixt PEHEES llab%mmw(thairblagm celjptait @IS bi@hternatiopal

OOuL/wel | . Assay plates were in ed .on ce for 20
62Eh¥6ﬁ‘dﬁéévmdﬁnanéwaav el @n 1?}%%\‘%3#6@???&“%%‘1 '2000r pm

for 2 mnutes and washing with 2 x 200uL of Fl ow
buffer as described above. Cells were resuspended in d
A tllrmmpf@eﬂ?\t cdﬁpeml(aa@xsbmsxe&dem@é@} th%éﬂbbﬂvatlhy 8§t PatPIps g eastre

by I%aql:\g&lsﬁa e §¥s§§ 5551154 8 rg sﬁ& ?as%&‘ %1? \%avrve l1:%6@1&%') RS Gre-
mixBi §%6120 AL Et: hufnhad ffaegaﬁmuéd wm]n HE66N(EHS Bmmtmg@mled

and data was then analysed us M cr ‘LB ﬁe a 1
S1HE(Rp e d0 P 9iSHTGB 0t WIS S5 CBRE SR Bt Gl o volume
assaé/fplﬁe ﬁ%os%}r %@ij%l s hAg fRdw Y B?th% 5&\@&5& §t 9 ;,LlTJIQhé F@gBtanti Fc-

was as described previously in
XLOWF BB hd 186n 5 Al of  ROD0JilutiGh ofiaypine mfeuem@mmmwymcglgEFc

G Nl o et et A O Bt i
waLRIPAIRES00ANE bBRIntARS cyhbiflgus 280 8n (6 Batiked). All dilutions were

performed in phosphate buffered saline (PBS) containing 0.4 M potassium fluoride and 0.1%
BSA (assay buffer).

Assay plates were then centrifuged at 1000rpm at room temperature for 1 min, and incubated
for 3 h at room temperature, prior to reading time resolved fluorescence at 620 nm and 665

nm emission wavelengths using an EnVision plate reader (Perkin Elmer).

Data was analysed by calculating % Delta F values for each sample. Delta F was determined

according to equation 1.



30 accessi on nunber J00222) was anplified using RT-PCR
fromtotal RNA of I1L13 stinulated human PBMC. This
wegRspyadict was cloned into pCR2.1 TA (I nvit reQEGB2003000510
all ow secretion of the expressed protein and generate
a sequence that incorporated an WD 2008/ 099178
PCT/ GB2008/ 000510 100 i nf9&nme C-term nal FLAG epitope
and polyhistidine tag (Hs | O, the IgE C63-4
Equafibagment was PCR anplified with prinmers that
incorporated a 5 BssH | site, and 3' FLAG epitope,
pol yhi stidine tag (H s10) and Xbal site and subsequent
% DdIATEE [aPBlei 685 OMMBEEN Zativeale) - (THhepedifidedneH6GuAcZRnm ratio
vector contains an EF-1 pronoter, the genom c sequence
for nurivage) g& 1995 | eader peptide, oriP origin of
replicati on,t0qRkHRe Wi $85h/6R0msAlid varp) i cation upon
transfection into cell lines expressing the EBNA-1
gene product (such as HEK293-EBNA cells). Protein was
o rifi.ed fro 11 i ] RS ibed in
% D%ﬁrﬁo‘(%‘tleg&egep%g%gﬁtymlgg&%yﬁ%@z% %I% &g)l(écl usil%%s desortbe
equatibd mat ogr aphy (SEC). Generation of Cynonol gus | gE
Cs3-4 Ctermnally tagged with FLAG H s 10 The
cynonol gus | gE constant regi on was determ ned by
Equdlioheet sequencing of PCR products anplified from
genom ¢ DNA using prinmers that enconpass nucl eoti des
1174 - 2989 of the 15 human |IgHE (heavy chain of
%sdegl'ﬁ):lbﬁﬁlﬂr% L CapBankorAeearsi on ¥002@)3) . The exons were
identified by honology w th the human sequence, and
t hu&e Deltafaef f9trd Binging cpgtrolpr edi ct t he cDNA sequence for
t he cynonol gus | gE heavy chain constant regi on. A cDNA
encodi ng the sequence for nmurine 1gd | eader peptide
ICs Gyonwhmg dstern@isd vsifgGyphRad Brgnpspftwaredbycuper fifingpsing pygur-
epj t ope .and_ pol yhi st.i di\ne tag was synt hesi sed ( DNA2. 0)
paragﬁj[gzrgcfgbsﬂgaquq%ﬁ{lgﬁb 21 (lnvitrogen). Then using LR
Gateway(r) reaction (Invitrogen) the gene of interest
was transferred to the expression vector pDEST12.2
EquetigdA‘t r ogen) nodified by the insertion of the oriP
origin of replication fromthe pCEP4 vector

(Invitrogen) to allow episonal plasmd replication
Y=Rpsiom t E%ﬁsﬁ@@ﬂ)@hﬂi%\{(éoé&io‘%% rﬁ%@élef@ essing the

EBNA-1 gene 25 product (such as HEK293- EBNA cells).

Protein was purified fromconditioned nmedia using | MAC
X ische logaritbyrodghycenistioowd ds wpgcifie badingy c| usi on

chr r rati jpaeric D12 variabl e
YSt?résg?c%t@%c?%ggégsr}gI%)E?nﬁ]g%‘ Ig(ﬂcsl? a tgra regi on A cDNA

encodi ng the vari abl e heavy chain region that encoded

the Human anti-eostradiol scFv (D 12_VH) and one of

Ide;(et}g%{z]tgqéf%pr%ivgcf 85505, 3 %Bgt—ylpﬁscaﬁ%mg)ﬁgkcgﬁﬁg 4QHE gene

The neutralisation potency of purified IgG preparations from improved antibodies was
assessed in a modified version of the RBL-ERS51 calcium-signalling assay described for lead

isolation.

RBL-ER51 cells were seeded at 5x10%100ul/well in culture media [DMEM (Invitrogen
41966)with 9% v/v FBS Non-Heat Inactivated (Invitrogen 10100-147)and 400ug/mL G418
(Invitrogen 10131-027)] into 96 well black-walled, flat-bottomed, tissue culture-treated plates
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TQ and cyl GHE ME) were synt hesi sed (DNA2.0) and cl oned
into pDONR221 (I nvitrogen). WO 2008/099178
wEOsABAGE8/ 000510 101 Al so a cDNA represent i PQI/GB2008/000510

vari able light chain Human anti-eostradi ol scFv (D12
VL) and one of either two cynonol gus | anbda const ant
regi on genes (cylGLC4 and oyl GLC7) were synthesised
(DNA2.0) and cloned into pDONR221 (Invitrogen). 5 Then

(Costdd i20d ideModeat £8asC, 67 COeae tl 8-an hohmavAfreraiye tinet hedig neaspirated

interest was transferred to th ressi ctor .
and St v, LR GG RbUIRPUES Gy G o1 B oy medis
[DM%&FQﬁfiﬁg’geﬂm %dgwﬁﬁ 90 P RS AldnOieaf [abhivaha (ROERAEeN €C100E147),

nvitrogen) to allow episomal plasm d replication
400ugjpdnG4t § Aneifregani [9A31-H2D apd L 164 Penesallip x pirertenygn {fpgitrogen

old%d fifotd 28ck lde 21,1986
RO S s (S SRl
Moldéaki Bhhendieanvdd @hail 59-161) orcyodmelgas (r¢agmipinant, sce materials and

antj-eostradiol scFv fus cyponm).aus = 1
mettpD RES ty 2eies s 8 4t g ar LG ST o A L00ng/m
respdcffeliULRAY platel weRshdudeico forgidioursfau 3T, 5% CYnonol gus

Lanbda constant region (Figures 5 and 6), expressed

from HEK293 EBNA cell's was purified using the method
AfrelRisAnd 8868 JdDASE ikt SMa Myiatedalkavifd &HGhodiyer sy ahd

23 p159-67. “human FcERI-Fc (in_house NSQ ce

replagedutith d60uLTell FEBIRIOGAdA iqsdingiuEen I EMTEue i‘]éerBSa%QmM
HEPE%}Z%%P&%B%%&% %f?c??dr%%LW@EﬁﬁAM\QIQsQ@%ﬂforWh&lrm@dn 5%
of the gerfomc regi he

up’strea on of the human |ch Fc
CO,abodklingrhufiEt iaLasirated argicetiewashiewh 8 dinjen with28Pwl/well gf PBS. The

1997) Gene, 187; .95 18, . Thi i
st s S5 Bt By 0 7R s s R o
KCIt hevrseonpi. mant Citlgi30mMpHepej 1 SHEYERobEgcidviasM atirossy 841%

by stable transfecti 0 ell,s with the pcDNA3. 1
WiV RESIRRIaRs WerRBpRgiet 2t ?%Fa%%mfr SIS establ | Shed
by selection with 418, isolation of clones via

limting dilution and identification . qf. the clope
To m¢asererchlsivm gRbilisgsior §aljopring addajon o fross-HiEppe 1‘*—’&1‘1;:%‘?3&‘8 ﬁLk%R

(Moﬁ’e[cﬁfa? b Vi\@@sz whb ENivPd ot &ftable @RPIsHR a6&ding toRQdhfaBRdEly M
using Protein A affinit h

chr omat ogr aph foll owed b

insomcpar Ani v @ity RIS, dibtedind bERRBIFT Wasafks ta e assay

Huma cells - indyhitbi ' 3
T3 bt Do P A e o o
linkicyabrasigas fzEp Mlluesaench eptie FhUSe#A Mhdleavas iitcorlgd jgyy 1 -second
. centrifugation o Fi col |- Paque i i
ot DB bty > FRESSh AR S fERRet e e
resRRAHdth BRIk Wil g qrpSitdd aneé daintwas Gdn bealgpel esing GmaphpadPrism

magneti c beads (MItenyi). Both the positive and the

softff@fat i ve B cel |l fractions were collected as the cells
wer e

Measurement of cross-linking of FceRI-bound IgE by optimised antibodies

To measure ability of purified IgGs to cross-link FceRI-bound IgE, RBL-ER51 cells were
prepared as described in the inhibition assay for assessment of improved antibodies. RBL-
ERS51 cells were seeded at 5x10%100ul/well in culture media [DMEM (Invitrogen 41966)
with 9% v/v FBS Non-Heat Inactivated (Invitrogen 10100-147)and 400ug/mL G418
(Invitrogen 10131-027)] into 96 well black-walled, flat-bottomed, tissue culture-treated plates
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WO 2008/ 099178 PCT/ GB2008/ 000510 102 passed over the
magneti c colum. The cells fromthe negative B cell

wo ea@sh9am contai ning all PBMC cells except B P€I/G82008/000510
were treated with Mtonycin C to prevent

proliferation. The cells were incubated with 50 g/nL

Mtonycin C for 30 mn, thé¥ washed with tissue

culture nedia (RPM 1640 with G utamax (G bco) / 10% '
(CosBESin( Gidnbarpd 4t 350C,IACOREMi 18+ 24| honrssAfie0higtime, media was aspirated

and rgtB]Flce B%Eﬁ/ﬁj%gévgﬂgo%gl%@% ggqi (fq'%g g{lvédgﬁééggéf gaic[ %.(Y' I%6Pﬁ§lecula1
ImmMJl@%?/B m); (1515\9-36T]§3maﬂt0 Tig/mInus ey toieelizdiDM BMe(fivitadgeon

19 Phor e Es Ry p oSt Bo3ad Qi it s

(Inv vy ﬁﬁdn?'oé“i)eand'lfb% P&ﬁ@iﬁmq%te?tbﬁl Biacélnaltﬁig@rplﬁmemze)j The [gE
? bet a- nmer capt oet hano % and 20

conctentaamsﬁ oras chpseCioegiycoayimableadipg el the, g&&a@%ﬂ Gnle- h“ssay Plates were
incu 5{}%&,58 gﬁogglt;ggf')ognﬁ} iti bodies or a 10 control

I\/Ifor 30 mn before addition of
human |nterleuk|n 4 (IL 4) at 1Ong/nml. The cells were

bsequ i ncubat ed in ubat
O gt L P
w1thb1ﬂ)0ﬁf/wénloﬂFLS@pﬂM&b:ﬁhﬁngufﬁk IHdEMjw&h]d 1%@3&,@0@ HEPES,

stalnedfor intrac Eu5| foll
2 SV grepeBieid ond “YHETCEHVE-n R PR Rt ST B0
Loaeﬁ'hg Busktovid 'ﬁﬁraﬁﬁraHHbélea%Qed’%”MfﬂEﬁOth/@dlmlPHSC The final wash
Recept or bi ndi ng were then fixed

was pepirisd gl rayée&e«bwﬂhé@OWWﬁ%OﬁhIB&Wf@M%?}BWW@ Supt i

I f A
B4 R TG e g s b gng

charﬁlatbxmryre(lmk(@):d at37iC 6% CRalfordr4umingigsand a nonocl onal
nouse anti- human CD 19 - RPE/ Cy5 anti body (DAKO at
1:10 final dilution. It is inmportant that the cells 20

To BéRurk kalkbmgiblilivaish édangadnlnmbni afces§-bnlang antf-fafrl.53uM to

2.33%\/{ ! Eﬂu %gﬂ%? {J[\/[P]ﬁgﬁﬂwbﬁs)t\ﬁ%s cefétrrﬁtgg \1;\% sart]gbll gasﬁg %pcordlng to

maxﬁlmlrﬁ*gr indRhRioaf DY 8 dtesindbodrACEH UTal tb iapproptsatm cor@ertiBBons in
wel | plate | oader device.

rce nt
FLIPR boife. whyepoaed Bopiassr ot Aai- 128 (GpBestiBUpGr g Bed as 2
posf’u@g Borftfof. qfl&ﬁgsce&@ de EHE‘i*“L@(ﬁﬁﬁﬁﬁdﬁr(hﬁ/ﬁtrdgeﬁ)l’\%.‘s&bédﬂ(ﬂeﬂrat I-gécond
I's presented as % i nhibition of maxinmumlg
1nteewbrfels%ﬁ wpasiremeats|falloved byrleweey 1Wef"lﬁlslfP’b‘t0KmPFt§u‘§H’FPts e peak

resplo% uﬁ(::r%] %&!hQ{/@il w%rletxg m@md'ﬁgﬁa IV\BQ ‘Eﬁén %ﬁal&&ﬁ 'u@icg @ﬁaﬁhﬁ@d Prlsm

Ion O sitive cel th an

softmde( Fi gure 7 - upper graph). An |rreI evant antl body of
the sane format was used as negative control

Inh{% ! 22&{@1;1(91{7? to ZE’H_Z_Q o IMB ?élg b#/ gweﬁedjg?s(ﬁ; i OgoofEX:agr}rgl .

4: Mast cell line (LADZ) - inhibition of
Antibodiex sendvaludied éorrinhibiion of ppeieaCP23 ntgracgon pipg e sl

vinfie o JFRELR GRS 1400 Y58 AL HRR el IR 1640
glutiaak dntSlogers 13784910, OVev/ T hedelctnga,t@isBBS (Invitrogen 10100-147)]
using standard tissue culture procedures.

To test optimised IgG, the IM9 cells were pre-treated with 25ng/ml human IL-4 (Peprotech,
200-04) for 3 days at 37°C/5%CO, in order to up-regulate CD23 expression.
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WD 2008/ 099178 PCT/ GB2008/ 000510 103 suppl enent ed

wth StenPro-34 nutrient supplenent, 2 nM L-Gd utam ne
w@easa®7hg/ n  reconbi nant human stem cel | f aRCDGB2008/000510

(rhSCF, R&D). For the (3-hexosam ni dase assay, the

cells were seeded at a density of 2.5 x 104

cells/well, and pre-incuba?®d in a 96-wel |

pol ypropyl ene pl ate together with bl ocki ng anti-lg
IMO lly et harveSedtad cesvspeatédin Flan belfa{PBS oub /<1§9&tr$RAum (Sigma)

B A

addigiéd bSFd ﬁ’dglﬁtbatsQiﬂEBUr-blaﬁo adithiat donpaxitradorhafifug/mL. Afhiseqellshepension

i ncubat i on were washed with b
was e W stk s Bl el B L b Rl bgon e
for 3NBinkegR s on the LAD2 cells was cross-linked with

al g (600g/ nL goat-anti human IgE, Sigma) for 30

m nutes at 37C. The incubation was stopped 10 by col d

Antlffbg &1#&*69@ l6PRMaN g i1 ag/efe%répaﬁaldgﬁ m@;ﬁ%ﬁ{eﬁ p@l?bfo@??eﬁ‘éjpl@ﬂégj

erred to a 96- hexosam ni d

(Grebom) enitiineds with s Ey @816 6biprives] epyarms bt glh195p. MoRcRlag Fnmunology

23 EPTARI ol By A GBS0 ety |

temﬁerat[h‘et C@lﬂ)bl@ﬂ:y fvetd-spoe bty 00Dpgl fioc @ sEmates aohd siperdatant Mas asplrated,
Clt fe 4.5 was us a S al.
anfaghpesioedn A el Site Feusmit o ol Vg fytesthix and
incu®Sdll bh @2 f0if 1 hdvir [rd1Bplined ek cpitkifhgld atRB0@pini foal nﬂhﬁmﬂsi angt
was neasured spectrophotoms rical I%&egiﬁf%nm UZCS? Liwell
antiegly/IgH ISuRssnaigantSYeR AyPiralsdi G Sa’vei%éfa ESHSDSElpS P YL/ we
ﬁ@’{ﬁg@é ha Bevii& Theweffect of the anti-IgE MAb's to
of In 3 e rél glg%él of 0-hexosam ni dase was
cal cul at ed and presented as percentage inhibition of

IgE guxﬁd 1ol ERSBride waRtd ecf@wlltgggﬂ Iéﬁ1 Bhﬁtlé@{hﬁr?ialtag) d11ut8ed 1/30,

Xosam nl dase wt I gure
viv,uppel/vgilapsshy platee meeasinarbaied oeliefari0 Waptes fn thh dakdgtore

di.d not .20 .i.nhi t
conplt s Rt 2 ity g Sty bb2 208kt Py butfecas,
desdietl ab@ke. Gy W@elyeshipaadeadgn 060ullgEeli Fix BD bivscisnaey) ﬁd Ia&dysed
say description 25 Serum sanpl.es.were prepared from
using ao%%cé%#th%gm?g 05?8%@2 Sg%m{?\fél | ELI SA pl at es
(Nunc Maxi sorp, No. 442404) were coated with 150
I /well of 1 g/m FcER -Fc-Hi s diluted in PBS, ql
Datp et braalxsad a3ing CelifeashPeffrare @R éwsqlﬁgeﬁv%‘r%ﬁwean uorescence
LR o HBIsh m&f&%ﬁ%&e 4 GrpEpati il
Wa*%gglg%}%ngr&ﬁfan\gﬁé 6%%}0 \S/veeﬁ 0 (PBST, |\/Edrll cagﬁgﬁp i
sofid@r@®401- 100). To reduce background bi ndi ng, plates
wer e subsequently incubated with 200 | /well of block
30 buffer consisting of PBS containing 0.5% BSA,
Geﬂzd?@ttd@zaﬁlﬁﬂbiﬁlgEr@@m- Ceopendlywgged oith FZLAO6UIs]0 and washed
ree ti escribed .abov. a
Thg igieen: SERIANE SF IS AR DT EH0 Bl Ay -Gy L. €000
Str@dtirk of G HMdngEYc (BG4I ald C))nfbﬁﬁat%@lﬂ@mﬁihty in the Antibody

| munoCAP Tot al
Effgctor Domains. A cDNA fragment that encompassed nucleotides 2135 — 2868 (GenBank

accession number J00222) was amplified using RT-PCR from total RNA of IL13 stimulated
human PBMC. This PCR product was cloned into pCR2.1 TA (Invitrogen).

To allow secretion of the expressed protein and generate a sequence that incorporated an
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I gE (human) calibrator, Phadia, Uppsala) were diluted

in PBS containing 0.05% Tween 20, WD 2008/099178
weEanseBA®8/ 000510 104 and kept on ice until PEEGBMOBO00510

applied to the assay plates in a volunme of 150 |

/well. The plates were sealed and sanpl es incubated

at roomterrperature for 2 hd¥s. To renove unbound

te hed ti th PBST

IS Le Rl b GpGh g Potiine gl O sl e -4 Fagment was
PCRMrhpliHel Wﬁh'&ﬁl&ghtelgc&%ﬂrﬁe@ D5’ ﬁ%@ﬁﬁﬁt‘e%d BELAH epitope

9911302 from5 Phadi a ppsal a) a concentration of’
potvhlzedlm wg (Hisi @t and Xhal pgmd sv%@sgq@a@é@ﬁr@@ igeot a8 hungted. The

| nmc;égig)a s (':T e-m)? i@ﬂﬁc@iﬁ?ﬁh v j| %r&rﬁ(?tgr fiede a c%n@g us?_l ceraf&dmurme IgG1

or our at ure.
leadertpepndt, pa biigin tdplihamm’uo Ay emstqntad) dlagsid rpplebes wpen e

ed.thr times s descri bed. ab
w08 0l EEetina e 5‘?‘?&@%@ Feseitas Pifipo EmNA
cellspG HRP conj ugat ed. Pierce. ng/n1) was used to
detect the rabbit anti-human IgE. The conjugate 10 was
di luted 1:25000 in PBST, 150 | added per well, the

PratiatRs peeRd dfom BitidHe %Hiﬁ@sfn% IMAC QRhaiBErapiBPBllowed by Size
tenperature The@fl ates were then washed three tines

Exglusign ppamatesrages 6Y5Med. TMB- substrate sol uti on ( DAKO
Substrat e- Chronogen, No. S1599), 150p1/well, was then
added to each well and the plates incubated for 10

Gemgmativesf @tnomolgm? I@@@FéCUemindZ!yeaggde‘ﬁﬂZﬁAG/ﬁsl &t opped

Th?égﬁ%@o&é}t@ I%l ch)r{s an re 1%fn ]\_éts %Jtes o1lne re:(:t2 que)&ﬁnﬁlgf ?Bﬂ products

SOr banc eca
amplifi¢d from REnonSt MDA Ufirg pEasy Itl&ilﬂatbbmpfassln%leoﬂlc&s deperrdenbpf the

@ )% RS S he B A eSaon A ], 2"

The eRaR &R demtiflcd &y BNy fith tBENnhH86heRES 8 hus [tWval Péssible to
human serum sanpl e. In a representatlve experlnent

preaiet thssdNA 1@%@&65% thesmogrelgus deF hagyy diagususigyt regign.t he
sane experinent XolairTM had an I C50 of 57nM 20
Exanpl e 6: Measurenent of conplex fornation between

A sRIFAnepdner the pasgencg Gr mainslaot dnailapeptide, gsfnotmlgus redrfle(Figure

f
2), %H?@fti% ﬁal%A@?ng;% \Q%?Eolﬂtgtgﬁ%etg%%?%tshegé or LY CP) and cloned
1nth pDONR221 ginvriwogen)s Tz us)nglmsd}axﬁwhyoqneacmoﬁ $lnvitrogen) the gene of

chromat o I n addi.tion I1|-a
i G By RO TR 8¢ SRRt tpotos POBSIT 52 et odjed By he
insei@ioR o€ ¥R Drivei i SHrBfRatioh frdie URHAHPY vb&tbr @ﬁ‘\%r&@@) to allow

together at three different nolar ratios (3:
epigppalplasmidisplication gpgn trar\ﬁfegmrbl@@ccéllém%p@assu%@fs &Bl\@né gene

prgagw(suchlgggﬁ@%lamggél% ratio, the concentration of

each protein was 2.5 M "The higher ratios were
achi eved by increasing the concentration of the

Pr%ﬁg %agggnﬁgdot%&h @%&cﬂthéagé %&@%ﬁ %% ﬁlﬁnmggraé%bﬁ)llowed by Size

Ex?n@omyhrama@ggehly.i n tandem The

Generation chimaeric D12 variable region and cynomolgus IgE constant region

A cDNA encoding the variable heavy chain region that encoded the Human anti-eostradiol
scFv (D12_VH) and one of either two different haplotypes cynomolgus IgHE gene (cyIGHE
TQ and cyIGHE ME) were synthesised (DNA2.0) and cloned into pDONR221 (Invitrogen).
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colums were equilibrated and sanpl es anal ysed in
Dul becco's PBS at a flowrate of 1 mnm/mn on an
wa\gioBe174HP1 100 HPLC system Peaks were det ece@OGa2008/000510
220 and 280nm usi ng a WD 2008/ 099178 PCT/ GB2008/ 000510
105 di ode array detector ang he eluate was al so
di rected through a VWatt Te R ologies DAWN EOCS ( MALS)
and ilab rEX( efra det tor
A REh PSPk 1Sl atERRe! geRydDy2 VL) and
one%fl&th&{tw@fcyﬂﬁ@(klgus(lﬁﬁbmﬁiaﬁ)teglbh @n@ﬁ%?l@.&l‘m&)d MG Iod7) were
were not conpletely resolved and corresponded to
synthssised (RNALD e ntasDORRIAE HEVilREEM 4. 9 i nut es.
These retention tinmes indicate the fonnation of
non- coval ent conplexes of IgE with IgG MALS anal ysis
TheyansingioR Eetevay® naggmihumnmmﬂﬂﬁkguw@ﬁBHQSﬁmnsUpeékwdamdw

702kDa( 14. are consi.sten
el T as e b R eSS TRRE BLpEiBe RSy SR oMfghbr
rep(lﬁa[tﬁjgifﬁinetgle pPEEP4 63@4&%"&@@@ t8al&y epibdnal pheind Rpkeadas® tpon
redicte ss 10 1010kDa
o BB FARHics e DAL %%Hg;}sseee B (prch AR HEKEIHRENA
celk).3 (IgE:1gG nolar ratio sanples gives a simlar
profile to the 1:1 sanple with peaks corresponding to
heterot etranmer and het erohexaner detectable by W
t | (¢
Re%%ﬁ@gﬁlggﬁgmﬁgd%g ﬂtrﬁgﬁ re ggsggiﬁ?ggt\é@gélaQQ Heh &ﬁln re %% oté tge
Hutrn Bxtéapitedipt Sdﬁetfeaedtmampmnlgus Ighee 1e0p61‘hgxpes 30@@#6 doyl variable
liglggc:hgp Irrng%?gn @%ﬁé P{(r) 12%11 %l’iletl gosgac?%gl S§F \E) ﬁé ?Bﬁ{mé}lggg ﬁ#%nr%a cSnstant
regm’rmFgﬁuﬁs Satnd 6)i,te&p‘ﬂeﬁsed Gool MEK298 EBN Mhllls Wi fied udilo e method

s AgTOR4f Lhev P e DL L koot &Y BT h ant | bodi es
(Padavattan et al, 2007; Karpusas et el., 2001). 20

This is_the nost def|n|t|ve epi t ope mappi ng techni que,
hupan FegRIFe 88 hoyses N eedbpreduseddr t and relies on being

Thé\hl:&ﬁeﬁc&maéél @k YiSli&dtRie967-941 td:té‘dﬁﬂﬁ ABERLibA ¥um¥B N 002001)
In turn depends on purity and quality of protein

was gepedeumnyigam b dietgesemiciegien pighameanlgGil ife@s fraem pEUL.2 first
G : .

GoSPBLERTLRLE S B LLaPIE0 s Sl RGOS Bl

Xbak (Skd) HI NO: 3% arfd 392). &y(pre‘ssixorgmf\lm lacminlfllﬁam@tsmnrprptathMM_F c

wa\év:;l(iflﬁe?vgg g? Strai % éli%fq g%cgi%g ?3? ﬁ‘éé caliis hstlésj p%ﬁl{hlkglftl:lcgﬁl Fc cons?ruct

Stab[eyﬁbﬁbél&gwa{ﬁ%&lbﬁsﬁed beletledtivh rwﬁtht(he 8t MIeﬁombﬂmmm 0 dilmiting

posi ti.onal, . .coordi s of the atons in t S
dﬂ ngand idegiifcatiog of e|C °$ Wip gi?thl‘ *BISYHE V‘?l 'f%@éﬁﬁﬁ fusion
pro¥éih §8s BRh Weefeddfeth Eletoailit oAt rhddRAY usis Broteid AYaffdiyyst al
structure determ nation of the IgE C0-CO anti body
chregsieaphgdolloyreddyrhienaratize Seeﬁ%lgloe (ChivstptogiPh¥x pr essed
and purified for the purpose of structure
detern1nat|on Simlarly a Fab fragnent was prepared
d Y3 ) 73 A0( Anti body 11
developed to blnd to IgE. The conplex was formed by
m xi ng and purified by
Peripheral Blood Mononuclear Cells (PBMC) were isolated from human heparinised whole

blood by centrifugation on a Ficoll-Paque gradient (Pharmacia). B cells were subsequently
isolated from the PBMC population using positive anti-CD19 selection with magnetic beads

(Miltenyi). Both the positive and the negative B cell fractions were collected as the cells were
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si ze excl usi on chromat ography to renove non-conpl exed
| gE domai ns and Fab nol ecul es. WO 2008/ 099178
weOs@BAG8/ 000510 106 Crystals of the | gE CaBc1Ze82008/000510
Fab conpl ex were obtai ned that belong to the trigona
space group P322 1. They were anal ysed at the
Eur opean Synchrotron Radi ati08n Facility (ESRF) in
Grenobl e, France. Conplete diffraction data to 2.85 A
passeg wtrike Bpensse eolabn aTheedlls fros thetregaiveribceliastion btaining all
197
PBI\%? é:}!@é;?gfaé/ t:ﬁ;éegg,gire?% tﬁéﬁ?ﬁ?ﬁ?ﬁﬁ%&g&ﬁ?@@&mn% prolz%re E{)n glgme cells
wers apabatdevisdes0 pgimimz{ebmycm ﬁleﬁoeﬂymnr itheemt wzrsgedmdh tissue culture

me ROt el S ot BED TSP by Rt ool ©

/50 ghantSidepteshytin (GiRop aydhRthEi 1ﬁcd1bﬁte¥1 wnﬁmw ey bdfbie @Sinal
Wa#} E Ca3- Ca4nol ecul_escoul d be | aced in the asymmetric

TOSUTE AL VAIQMEY PR HrelYas EFIPRYS dy o ﬂi*ﬁ)‘lhgér@méfgﬂoaﬁﬂthe%@eﬂs 4x
10 BreeliPdml 0. 408 colig YOHERLE BGeld Bééat&@ﬂ?&ioﬁ%r@;?l@teﬁﬂpa &6-R8h biate

compl ete 1 gE /Fab conpl exes
in tigrag evliyse mefiagnprl¢reentegivitn3. G1aM hemrméroemyetianoFStgne) apd ex

20 uy}ﬂL (E{axscf@rﬁ% ééﬂ%ﬁg&ﬂr eﬁldj)@é) %?uﬁa@e%w1ﬁ1a§&1 ﬂg%%lo%%g’l[ogﬁ antibodies or a

I C Or near
contielshiiluly tab 000 1 et fqrag nmn bsfo(d—'adglmbﬁ of El)marﬁmm:leukdi}e (IL-4) at

tr| unit . of t r Q
10nRRHTTR B 5% Sl S o B E e PoRd 244
daygd WTE?I}E) ‘1!\2 14 the pldths SymIEBlehy: biiel g @uﬂbﬂtﬁa&dﬁﬂf co:llgctécheﬁld the cells
.nei our ymetric unjt, via a two-fo axi s
Stal@ﬁtf H{S?Cgh{;]g@gﬁdﬁsmgﬁ@ f‘F:’B@V‘(’S‘g REYOYenot ed | gEl and
IgE2, interacts with the Fab fragnent of Antibody 11.

The majority of the interactions are provided by the
Theeglls werg figst ieabated wikh RBS witht18e buraan sgrunh fos 30 mingges| to dingk Fe

Reckd&hiNMRE %ﬁ% tﬁéﬂ%}{edgﬁ@bghﬂeﬁ)lﬁs@h%P?&%f g%tét&/Cytoperm kit

Interact - wt
frong Beqien Bitkingdm ITjae pﬂlsd@mathnn @@$hednbeﬂ0re:aﬂdttromb>ﬁa poluyclbnaj mabbit

o PO TpBPEPAES) 5198yl B, B A b OpGRIRAR
hurr@aEJIIaélr RFEICy fentfeably (DAKD@ atals yofimeil ﬁih](cttldmnlths @fpotting that _the cells
ryst ar.e \ver weve afte ement
ore (RNt P RS WU e o g ab 6 Mg bjsqumonociona
antiGeRs). deteabb ﬁmll ﬁféﬁba@ibﬁl &feeteust \h&@ waBRdh 8 S4mp1¥Owdra Bnalysed on a
nmolecules. This is commonly seen in crystal structures

FAGH Rl usipg %Hﬁéc?ﬁt}yﬁﬂtwe fogder deviss: Tilﬁ@ewamtﬁg%qf lcgils in the CD19+
poplil@EinOfatics- eﬁctn%&‘é 1BESy ANHeAHRRS], afll h{e]:%&ﬁ@gm&lr df@ﬁ’d&ﬁ&ﬂlﬁéﬁgE is

throughout he crystal such that e el ectron densit
prespafeq gss% inhbition|ef mpdmum Ighexpressivnrin bellswottreat Wlldeblockmg anti-

IgE thfg?gélt@lﬁa‘i hrﬁpjgw Z{H%%Bgéy Y\f fnﬂl Et@cf“%\% %ﬁiuﬁoﬁb ang}F gg) 1t?ve cgg SV gilé.an

ere not ‘consi dere
IC59 of koM Fignrhe—gbys gupl). dtnadelevant haibedy pLie emmeaformat was used

as nég%’?iivéj yo%tr/o_\?(g[‘?ﬁ-Oé%\,ﬂ a(nzdbcfiﬁ gotentlhigi{ Bh'e induction of IgE postive B cells (Figure

7 —lower graph).

Example 4: Mast cell line (LLAD2) — inhibition of B-hexosaminidase release

LAD?2 cells [4. S. Kirshenbaun et al. Leukemia research 27 (2003)] were cultured at a cell
density of 0.25-0.6 x 10° cells/mL in serum-free media (StemPro-34, Life Technologies)
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Characterization of the Fc glycosyl ation, perfoned by
mass spectronetry analysis after trypsin digestion,
wa baseebivhr ee di fferent gl ycan variants bound POI/GB2008/000510
Asn394, consisting of the WD 2008/ 099178
PCT/ GB2008/ 000510 107 core structure Man3d cNAcC2 with
the extension of 2, 3 or 4 HBxoses, probably all
mannoses. % ure 11). Indeed fromresi due Asn394 in
supplpmentpd with 34 geiniantrrupRlementt mdybb-@hiemiveomd 100 ng/mL
| ty bet ween the two | gE
recgnﬁqrz%:nweﬁs}&?%é&gaisgktﬁtﬁhg(?ﬁe e 'ctron density suggests
For ghei- gdfxommdsﬂ-asgapeths t:ellso;temes geedali dtla demsity of 2.5 x 10* cells/well, and

pre e SOy B P 2 I WO SR s ina

contdm&aﬁtﬁﬁﬁngdlﬁcﬂtﬂmmt)ﬂ MM, @3B Wi %cu&tkd atQHeC edr 3U%nutes before
hexoses out si ae the core structure,

6 whi ch
[gE b pyrsentiagonah [ M avag added) andithe qefla H@P@é%drf@halu@hlﬁ}opyl 4 hours,
Aftér@l‘i’é i%é\Ib'aﬁQn Mlﬁ‘tzgﬂ laﬁlsrv@é@bv@éﬂég wih DubEXB S8R0 R By excess Ig]E_Oand

| exi b Describing the epitope and pafato
SUbSPHP@lﬂd ﬁg@ beundde thediceR's OalﬂlleoRrAD?- pdlsepns tcnpelmkrtdevmlgﬁns

ol e LS 8 B 30 ! . AT B, BT

by dokd ¢ehtifiegitior end @e mlbstupemataem (cblledterigndl trenstfehrteﬂdo Eab-well plate. B

-hexq)oélmmld layc COﬁl?eHE YV?S lygez Lfsdef Is?gl% el gﬁ? gr q?gefrg}glg ?)#}51%/ g}ethod

pubhméd db&lSﬁﬂtthal&[Smrtﬁ)QEt deBdciRpI N € 99&)312&02@1328}3% M&QFQ mM p-
Variabl e chain fragnents o

i val ent a
mtf‘a}’hﬁﬂ-‘/l%) e%qqﬂlﬁ BB INTAG NG Msciiiebrifengt G%J‘ﬁ%sr‘ﬁ%%@ a substrate
for GERExob BRI dad 1 %&ﬁﬁﬁwéshsa)p?mwﬁid%h JFIF m“s’m PHY 0.
0.82 and 0.96 A respective ite this hig
Optigpldengity; wes m%urﬁmepgﬁlﬂwwﬂtmﬂy o fQSnme(rrm@é dlrd Yyéu:s at 570nm)

usm?%%e&fa%{@k rea%@).d E%l olpﬁﬂeﬁl ¢501.84 ThO BB fhe 30 t[%E MAb’s {0

mtal Interactions are ca
mhﬂ?"é Hiegelsase pf a—hvmmelr@iasvmes ealqutted; esd mroeented ab percentage 1nh1b1t10n

of t(ﬁ&%%@és@ ‘?1-{ aSP%\gaAﬁh Qbérfgi .EI%.%O aﬂiﬂﬁ%‘é? %ﬁtﬁ 118?%&% 04 nM

(Figard &eulmar drapi)s Wdieteas amf irrdietdnd Vb dftthé sin2(ofet OCATI092) @id not
. .1 h bat st.em (Kabat t al 91). The di stances
inhif e R e O g e é}%ogr am CONTACT ( CCP4,

1994). Both interactions i nvoI ve the conplenentarity
det er ni ni ng re|ons (CDRS) from both t he Heavy and
xample 3 Anti-12E Hbedy binding ahwsing ELISA dues
fromthe framevvork (the regl on 25 outside the CDRs of
t he Fa}g_ and am no acid residues fromboth nmononers in
AssphdespBti@E3 CE4 nonomer. The anti body Light chain

Serdnﬂgﬁ'lilgé‘s:/\ée %Vhfepalje@ Rbu ﬂ]o&d@%\/\nbggfrggﬁw%ﬁ dgngrg 96 ng.ﬁeEEISA plates

ninteracts MONONEer's’
(Numﬂvbmmp, 6. 4t4%04c) ortachedarit, 150 aleek of 1 u@’ﬁﬂvmﬂ]mtﬂa&hs diluted

ay m)no E2 of th ant| The
in PR AR 0B R A0 ¢ WO SRR A B rotil bR, maplss 1o
wasket thiek echeei asth rnastdomamig 0.08% Thkeat a&:(chST Beuiveesn0d=94011100).
tion
To reguce Hagcigroungl% ?ng, plates were subsequently incubated with 200 pl /well of block

buffer consisting of PBS containing 0.5% BSA, incubated at room temperature for 2 hours,
and washed three times with PBST as described above. The samples (human serum or plasma
with varied amounts of anti-IgE antibody, Antibody 11) and standards (ImmunoCAP Total
IgE (human) calibrator, Phadia, Uppsala) were diluted in PBS containing 0.05% Tween 20,
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The interaction site defining the epitope of IgE
CE3-CE4 covers an area of 1100 A2 (cal cul ated using
W b@spyags am ar eai nol, see reference CCP4, 199%B)T/aBe008H00510
made up by amino acid residues GLu390 through to
Asn394 inclusive of IgEl and Leu340, Arg342, Ala428 to
Thr 434 WO 2008/ 099178 PCT/ GH¥008/ 000510 108
i nclusive, Thr436, Ser437 and A u472 in_|gE2 of
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46 and Tyr49 fromthe framework. The interaction
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Asn394 i ncl usive of and Leu340, Arg342, Ala4
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wa ét%;kﬁg b? 'ahéh F/%O #L/Q/eﬁ%g kb Qlu{l&?(m Q%Oﬂgh@tthb Qs Orilng’ absoi)bance

in IgE are 1n contact wth the
rea&leau)TeoatﬁAEIREnnslmnam d residues fromthe Heavy chain
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El‘gtrp%aguregﬂelé ?ﬂgég n&zF? b’é éhe #0?1%(%#1] gf ég%él.e. IgE) in an
ass@p R the Qse  thd [ V@Rgry dfifn (Mi‘ﬂlgfémohﬂlt&l ligand present
és qﬁ %c Assrg}d anddé?yrl Og2 and from tf%)a sanep
in fhl‘ealﬁﬁmrslerunﬁsaml;le L yis | ®Orepteyai?Bive Exp&inent AdiBddy d1 Sed a6 ICso of
i ncl usive, Arg77 and Tyr79. Residues contributing from
202 piel [Eighre )gHn thetaing ezpprimest XelpBB! hadgn IEDRE SZAM. Tyr 49
fromthe framework. The interaction include 19
hydrogen bonds in addition to non-polar van der Waal s
Ex&@pleas: t MeashiaBhent®f céinpRe forinithdetwandghanidpanified FoG.
CO- C64 and Anti body 11 Fab, interaction 1 Mononer
Di stance Chain Fab Residue Fab Residue IgE IgE (A
Chlﬁ'ﬁ&él‘?ﬂﬁﬁn Qpﬂﬁg smidmelo0mpikeFdrhm8EbettdaNeifitd Biim#n B8 anliGurified

Met 96 g Asn 394 ND2 3.08
anti-IgE I[gG (antl ody 11) was performed by high-performance size exclusion liquid

chromatography. In addition, on line multi-angle light scattering (MALS) was used to
estimate complex size. Complexes were formed by incubating IgE and IgG together at three
different molar ratios (3:1, 1:1 and 1:3 respectively) in Dulbecco’s PBS at 18°Cfor one hour.
For the 1:1 molar ratio, the concentration of each protein was 2.5 uM. The higher ratios were
achieved by increasing the concentration of the relevant protein to 7.5 pM. These samples
were analysed on two Bio-Sep-SEC-S 4000 columns (300 x 7.8mm) arranged in tandem. The
columns were equilibrated and samples analysed in Dulbecco’s PBS at a flow rate of 1

ml/min on an Agilent HP1100 HPLC system. Peaks were detected at 220 and 280nm using a
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HC Gy 100b OIlgEl Arg 393 NH1L 2.60 HC dy 100c O

|gEl Arg 393 NE 2.80 HC Tyr 102 OH I gEl GlcNAc 106
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| gE2 Arg 431 NH1 2. 67 WO 2008/ 099178 PCT/ GB2008/ 000510

109 Mononer Distance Chain Fab Residue Fab IgE

Resi due IgE (A) HC Asp 53 W51 I gE2 Arg 431 NH 2.77

HC Asp 53 OD1 | gE2 Arg 431 NH2 2. 60 HC Ala 710 IgE2
diodgeyrray slszte@@r andghe elpge popalz@dicped typrghie Vy8e Teplbl@id®AWN

HC Asp 72 OD2 | gE2
Eowﬁighz’gd%ﬁ/ﬂ%%%%Ftl%ﬁ%%lg‘?tg@ Ser 432 N 2.79 HC
Thr 73 GG 1 gE2 Ser 432 0 3.05 'HC Ser 74 N1gE2 Ser
432 0 3 Ser 74 0OG | gE2 Ar 3,
Ot Rpgap RS thi L I arcisio g Soppoa oy 91 REKS (Qeessddy v
abséerﬂlcﬁﬁahlzh %re ﬂ‘d@ﬁorﬁ;ﬂbt@f rSM&eﬂ@h@ cotredpdhdbEio@iinttéh thiflof 13.88
LC Tyr 49 IgEl QGn 392 3.85 LC Tyr 49

ml@&%ﬁndif J eﬂg@t@ Blese pegengiep %@@s Ingfepte Ahgyfoguaion, of pon-reyalsaf

n%@exk@cﬁ‘ Ig@v&ithqg@ %i&IZS ax&a&%avéﬁmle@ﬁ 1|'11n¥§es3c9f]1 (?&g %(ﬁﬁémm
peak) aad 7 Q@lg[PaéE} 9mmg)eglg3T@e_sg glasmmpnﬂwt Mgtﬁlco;&p@x&@@rrespondlng
to adheRftetramer (predicted mass 674kDa, 2IgE:21gG) and a heterohexamer (predicted mass
1010kDa, 3IgE:31gG). Chromatographic and MALS analysis of both the 3:1 and 1:3

(IgE:1gG) molar ratio samples gives a similar profile to the 1:1 sample with peaks

corresponding to heterotetramer and heterohexamer detectable by UV absorbance. Additional

peaks were detected corresponding to the excess IgE or IgG in the samples.

Example 7: Determination of the epitope bound by germlined Antibody 11

Use of X-ray crystallography to determine the precise 3-dimensional structure of proteins at
atomic resolution is well known to those in the art and has been used to visualise in detail the
parts of proteins that interact with antibodies (Padavattan et al, 2007; Karpusas et el., 2001).
This is the most definitive epitope mapping technique, but requires considerable effort and
relies on being able to obtain crystals of sufficient quality, which in turn depends on purity
and quality of protein sample and expertise in being able to find the appropriate crystallisation
conditions. Once crystals of the protein-antibody complex are obtained, they are irradiated
with X-rays to give a diffraction pattern, which depends on the exact atomic distribution. The
diffraction pattern can be analysed by crystallographers to determine the three dimensional
positional coordinates of the atoms in the structure. This allows a detailed inspection of the

interaction sites between protein and antibody.

7.1 X-ray crystal structure determination of the IgE Ce3-Ce4 antibody complex

IgE domain Ce2-Ce3 was cloned and expressed and purified for the purpose of structure
determination. Similarly a Fab fragment was prepared by digestion and purification of the full
Antibody 11 developed to bind to IgE. The complex was formed by mixing and purified by

size exclusion chromatography to remove non-complexed IgE domains and Fab molecules.
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HC Met 96 IgEl GIcNAc 1 3.67 HC Lys 23 IgE2 Gu 472
3.43 HC Thr 30 IgE2 Arg 431 3.80 HC Asp 53 I gE2 Leu
W@ 28889848 HC Asn 54 I gE2 Ala 428 3.45 HC AsprP@RGBQER/000510
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grofis P3,00. TIeEavdYeuhabysdd & ihe Flizop¥ad Sihchh@tioh Rddliatiéa @a@lli‘%‘tESRF) in
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y ! C ) !
Grepobly; Fripge. Gpwplatechiffragtiongdata tadeld 4 isolhjien WeiewbisénsdsT hesstructure
§ by B | | i bIP
o Bty ORI S L0051 BB g
part off ek abdidgoenpas sppangerseaBihghedetse thOrehy nriguing Red pekiteonigishe Fab

er Resifdue | A |laE dr n_bopds
i B G Gt Haetthic e KEREE ol PR el i i
ideRtif2Q in ke abymhmdRic@hlit] SibsedqubatNAbret gt ZeHCesrhifleddlgscdldbe Placed
in thg aEslymAnrle(‘%lric3 gr%t Elz;cl%l FgESd?mer binds two Fab molecules and thus, in total the

asymmetric unit comprises one and a half complete IgE /Fab complexes.

7.1.1 Overall description of the IgE Ce3-Ce4 / Antibody 11 Fab complex

The crystal structure shows that each IgE Ce3-Ce4 dimer, is bound in a symmetric or near
symmetric fashion to two Fab fragments (Figure 10). Since the asymmetric unit of the crystal
comprises one and a half IgE/Fab complexes, the incomplete complex forms a dimer with a

symmetry related partner in the neighbouring asymmetric unit, via a two-fold axis.

Both molecules of the IgE dimer, denoted IgE1 and IgE2, interacts with the Fab fragrﬁent of
Antibody 11. The majority of the interactions are provided by the Fab Heavy chain, which
interacts with both IgE1 and [gE2 whereas the Light chain is only observed to interact with
IgE1l. The epitope of the antigen is situated mainly in domain Ce3, with contribution from one

amino acid located close to the hinge in domain Ce4.

The three interaction sites between the IgE Ce3-Ce4 and the Fab in the asymmetric unit of the
crystal are very similar. However, after refinement it was clear that one of the Fab molecules
is considerable less ordered than the other two Fab molecules. This is commonly seen in
crystal structures and is explained by the fact that the particular region is flexible and adopts
different orientations throughout the crystal such that the electron density is less well defined.
This Fab molecule and the interaction it makes with the IgE Ce3-Ce4 molecule were therefore

not considered in the analysis.

IgE is known to be glyscosylated in the Fc region at residue Asn394 (Wurzburg et al).
Characterization of the Fc glycosylation, perfomed by mass spectrometry analysis after

trypsin digestion, showed three different glycan variants bound to Asn394, consisting of the
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HC Gy 100c OIgEl Arg 393 NE 3.01 HC Tyr 102 CH I gEl

G cNAc 1 06 2.73 HC Asp 53 0 IgE2 Met 430 N 2.74 HC
WASPSHW1I® | gE2 Arg 431 NH1L 2.62 HC Asp 53 OD1PdTEB20A8H00510

431 NH1 2.88 HC Asp 53 OD 1 IgE2 Arg 431 NH2 2.65 HC

Ala 710 I gE2 Ser 432 OG 2. HC Asp 72 OD1 |1 gE2 Ser

432 0 3.13 HC Asp 72 OD2 | EZArgB42NH1317V\D
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ts <4 ALC Tyr 49 IgEl Gn 392 3
and tlg& orfpyr 1B9BOS: GRS V]_S(blegérea chaglEpor@f];?gg‘glﬂg thggnas%e@r?}netry
analg%ls %:_EY I\% fﬁﬂé’s h%%@esggts\é@ cok@@ucﬁrr%l\@%g r@é‘gﬁis gﬁﬂglleﬁﬁb Man4,
is vikibee 111@1(1}: dlgfdon Aewyitd ¥BliGtidg thaHBe pg]pan]_lgg_ 1{3¢EKossp gre:_ﬂg)glb eHC
27313 ;|Oc Lys 19 I gE2 Ser 437 3.53 HC Lys 23 IgE2 Q u

7.1.2 Describing the epitope and paratope

This crystal structure allows the epitope interactions between IgE Ce3-Ce4 and Fab to be
examined in atomic detail. There are two independent IgE/Fab interactions in the solved
structure, excluding the third Fab molecule due to its badly defined electron density map,
which will be described. They are very similar indicated by an root-mean-square deviation
between the two equivalent Fab Variable chain fragments of 0.31 A calculated using Ce
positions (superpose, CCP4 1994) and between the equivalent IgE monomers of 0.82 and 0.96
A respectively. Despite this high similarity the two interactions will be described separately
and will be denoted IgE/Fabl and IgE/Fab2. Details of the interactions are captured in Table 5
and Table 6, where the residue number contains a chain indicator (HC: Fab Heavy chain, LC:
Fab Light chain, [gE1, [gE2). The numbering of the amino-acid residues of Antibody 11 is
according to the Kabat system (Kabat e a/ 1991). The distances were obtained using the
CCP4 program CONTACT (CCP4, 1994).

Both interactions involve the complementarity determining regions (CDRs) from both the
Heavy and the Light chain of the antibody fragment, residues from the framework (the region
outside the CDRs of the Fab) and amino acid residues from both monomers in the IgE Ce3-
Cg4 monomer. The antibody Light chain interacts with IgE1 in the IgE Ce3-Ced dimer, while
the Heavy chain interacts with both monomers. The maj ority of the contacts are, however,
between the Heavy chain and monomer IgE2 of the antigen. The two interactions are

described in detail below.

7 1.3 Detailed description of the interaction between Fab1 and IgE, interaction 1

The interaction site defining the epitope of IgE Ce3-Ce4 covers an area of 1100 A? (calculated
using the program areaimol, see reference CCP4, 1994) and is made up by amino acid

residues Glu390 through to Asn394 inclusive of IgE1 and Leu340, Arg342, Ala428 to Thr434
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SerS§ fﬂ%*tlﬁ@z‘ éHdQLe‘ilM%%fi g4 f®0rdniihe ﬁ@hllewmd THEN RN 2ot MbhER 19
medi um 10 re(g acenent “(Davies et al. 2005). The DHI

hydmegh bendsseard @qntame@pplrabmrt%“&alsgwiaﬂs descri ption
slightly by being CA2+-free. After adaptation a
wor ki ng cell bank was nade and both cel | Ilnes wer e
7.1 g Mpiailed desciip@dnyofitie kP etwBi Falyb dind Fe q

2% ' t | 2
ol o A LS e
us1r§t Qe bfd)@feﬁ’ﬁ arSedE RYe @feterQe CUPW V9P andaninedd§Bby amino acid
res1duesq}lu3 90, %ln3c92 to 2 5 1nc1us1vesc}ﬁgclielne?ndt[4%u?40, Arg342, Ala428 to Thr434
inclusive, Thr436, Ser437 and Glu472 in IgE2 of the antigen. In addition the sugar moieties

GlcNAcl and Man6 in IgE1 are in contact with the Fab Heavy chain. Amino acid residues
from the Heavy chain interacting with the antigen, including the sugar moieties, are from
CDRI1: Tyr32, from CDR2: Pro52a, Asp53 and Asn54, from CDR3: Val95, Met96, I1e100,
Gly100b, Gly100c, Asp101 and Tyr102 and from the framework: Glul, Lys19, Lys23, Thr30,
Ala71 to Ser75 inclusive, Arg77 and Tyr79. Residues contributing from the Fab Light chain
are Ser56 from CDR2 and Tyr49 from the framework. The interaction include 19 hydrogen

bonds in addition to non-polar van der Waals contacts.

Table 5: Direct interactions between IgE Ce3-Ce4 and Antibody 11 Fab, interaction 1

Chain Fab Residue Fab Monomer Residue IgE Distance
IgE A)

Hydrogen bonds

HC Tyr 32 OH IgEl GlcNAc 1 O7 2.58
HC Met 96 O IgEl Asn 394 ND2 3.08
HC Gly 100b O IgE1 Arg 393 NH1 2.60
HC Gly 100c O IgE1 Arg 393 NE 2.80
HC Tyr 102 OH [gE1 GIcNAc 106 3.08
HC Asp 530 IgE2 Met 430 N 2.83

HC Asp 530 IgE2 Arg 431 NHI1 2.67
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| ycopeptd d re exantned for resence of
HC& ycosyl 5@{2%0@6 use glgh?he é?lﬂfc%g/&fﬁt ool <77
H htt p: expasy9 arp/ t ool siggb yconmgdusf Qooper spgal 5

2001). The protein sequence and a mass tol erance of 10

ppm was entered. All suggested gl ycopeptides were
Nogherkeshii@y <tdie presence of glycan contai ning

fragnents. Production of Antibody 11 Fab. 10 1gG
LCourifi cathysA9 Anti body 2Bl was @w3%i ed fr oh7€HO EBNA

t ransi ent erial wusi MabS SuRe (
LCHeaIthcarTg;m%r otein Algﬁ% omat% e%tahy rredi3§isfE3 The
LCprotei n Aeebuate was HgEfer e@mBohged i nt89 PBS, pH7. 2

si ng PD- col ums ( althcare) then 0.22m
deji | tered (%}gilng a Ml | %Eg s@‘??ﬁge tip fitler
HOMI1ipornal9515 Fab dilgest anargdesi ficatixngg A di gest

uf fer of 3 DL- cyst eine hydrochl oride dissolved in
HC%I BCO PBéditgﬁ\\//: t rogen)Igthas p‘g{éb{écéd. Papabh from
HCpapaya | ag@»6( Si gma) viasi r ecofgtioyut ed iy ghi gest

buffer to give a 1 Om/nL solution and kept at room
HG enper at dedor a ni nilBEm of 46 3MWBnutes Betbre use. 20

HCCyst ei ne agggopadded to 1fpti body, kbl gG to giyve a 30mM
sol uti on and papain wasS added at a ratio of 1ng

HCpapain tév1d9ny | gG TEE2 di ge¥r4dds ternmindted after

gc90 m nut the addifion M i odo am de
(Si gma) ?“Z/sglyve 50mv i%%%ace?%%%g in th?? I nal di gest

HCmi xture. Thhd0 Fab was IpE2i fi etkgf430m t he di.gest mixture
Hcusi ng I\/BQ,rSéegfact SuRe (Igﬁ I—lealﬁ/[thAgBe) pr ot3§§§1 A

HC Asp 53 IgE2 Leu 429 3.51
HC Asn 54 IgE2 Mef 430 3.90
HC Asn 54 IgE2 Ala 428 3.47
HC Asp 72 IgE2 Thr 433 3.61
HC Thr 73 IgE2 Arg 431 3.26
HC Ser 74 IgE2 Leu 340 3.30
HC Ser 75 IgE2 Arg 342 3.55
HC Arg 77 [gE2 Thr 436 3.88

HC Arg 77 IgE2 Glu 472 3.27
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chromat ogr aphy nmedi a in a non-bi ndi ng node. The Fab

fraction fromthe MabSel ect SuRe 25 step was buffer
wez@kaygesl i nto 50mM sodi um acet at e/ 100mM NaCl PCPEB2®8/000510

using PD-10 colums (GE Heal thcare) and then

concentrated to -10ng/ nL us{dég Am con U tra-15 5kDa

MACO centrifugal filter devites (MIIlipore). The: final

@ -t S - Rg—-a-MHS t-aRg—Q
acrodl sc (Pall) and t 49 22m filtered ys; tgrgc
ih FEX- G RYdia@nt i p ikt er Léé\éhdule(gpr e). WO
2008/ 099178 PCT/ GB2008/ 000510 116 ner at (&n of the
I gE CO C84 Anti body 11 R&b conpl ex. A solution

geont ai i g/t E![E COfasé T buf Ter3:308 M NaCl
and 20 nﬁ%ﬁphosphate é|o 7.4, was ni xed W|th a

Thesdabthitce @0t-625 0iedifoi NGrdkdn 6o AN 28] fohndri-pedaty 11 Fab in
50mM s um acetate, 100mM NaCl, pH5.5 at a
integacHPRY tric ratio of 1 to 1.1 of IgE Fc3-4

NOWO AT et and Ant1T body 11 Fab heter odi mer
respectively. The mx was left in ice over night
followed by gel filtration on a Hi Load Superdex200
64 ( e) equilibrated in 20 nmM
mﬁ% d » L i NaCl . The mai n peak
containing the 10 corrpl ex was coll ected and

concent y at ng/ mL before used in
Vf:‘rer%tglﬂof@z?gl‘Loﬁa}g;?gerl ments. Crystallisation of the
Cell BlesGti Ceturbiclibody 11 Fab conpl ex. Crystalli sati ons
were carried out accordjng to the od of sittin
In iespors isteinal FbGETGHFIL PR SIEIZS5 s (BGHeRT Stpokfpit Sweden)
sta‘tﬁg Hg}LreééﬁﬂgLiﬁ@aE&ftelﬂ Bat irlds Ridedr @éﬁgéﬁpl berfeQldit L. Cells were
150 'nL) and were set wup in_a yst al ick 96

adawwto wsml@lo@@rwthéaefosf @ar@ﬁét)ed Vite RHL é@ér%by stoRyYighipedipm
repﬁlgelﬂént IIMes %9?‘%@35 ﬁeyﬁ%%édlgﬁl%\géd &vga'i%oﬁi\ﬁtﬂerbr@mal

reserv ir solution o 100 nmM sodi um
descmptl(mtsthghﬂ-}}' By, kiEn0ALESeRREet @wtamme r vedrigieg pddbbagk vwas gade and

S RSP DTS S By v
Glgarhinat 24 }DH Bir lan ke thblevREGedl() Q5 trpglent ZOIYE g:ilyﬁem Ghvitrogen,

Stopl%/lﬂﬁlgl(djé b%f@rpl IO%%/%&’ qunlrlcg % nd C‘gP‘%F&u%?%:hg nY Sweden) toa

maﬁﬁ{dﬁﬁbpll)lshfssagbbe | gE Ca3- Ce4 Ant| body 11 Fab conpl ex.
Diffraction data were collected fromsingle crystals

at the European Synchrotron Radiation 25 Facility
T on 1 ghobl e, France at beamline 1D 29. An
'&%Bffa’\?l rdat aset (data set 1, table 7) was recorded to
Thag1 mg/mksdaktsobitionnfilinear 8F kR polytibylenimen(Pabiseinnega Earoget

Ep%%?lgﬁlg e%%!l g& B?egﬁ‘gd @%ﬁﬁé Sl:llléh ud tobpb Ntdfie 1 Edn éld stored in

da ta was processe
smyH aliquots at -80°C until use. The transfection cocktail was prepared shortly before

transfection in non-supplemented DHI media in a volume equivalent to one-tenth of the
transfection volume. For preparing the transfection cocktail the DHI media was divided into
two halves. 0,8 ug DNA per ml transfection volume was added to one half of the DHI
medium and into the other half 2 pug PEI per ml transfection volume was added. After shaking
the two solutions briefly and incubating them for 5 minutes the DNA solution was slowly
added to the PEI solution. The transfection cocktail was incubated for 20-30 minutes at room

temperature before addition to the Wave bioreactor (Wave Biotech AG, Tagelswangen,
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aut oPROC (d obal Phasing Limted GPhL, Canbridge, UK)
Statistics fromthe data processing is presented in

WO 28099178 The asymetric unit contai ns three FaI/GB2008/000510
nol ecul es and 30 three nol ecul es of IgE CO Cs4
corresponding to a solvent content of 54 % The
structure was sol ved by t "3net hod of ol ecul ar

replacenent using the program PHASER (Read.2001,. .
Switie g TEF hais POBAINEE) e e G630 1o FALPOfgigngolume
witH] 2 e EaBHI RAMBN b PP B 10 gRedre BB 261284, 099&Bthe

PCTT G82008/ 000510 117 domai n was generated fromthe
Netiprlanis te final spesenisationtof 0 SPure®). 1AQK( Faber et al 1998)

and | FP5 (Wirzburg et al 2000). Use of the entire Fab

as the search nodel failed, due to variati ons of
Seedingdaresn the hinge region between the variable

domai.n apd the.constant danmains. |nst : tooc
For SEEPRAN 8t et LR Ecats fr0° pene B st BERRL AL C n
5% €Y SrAsHphEe PRcEBIn6 SEEaL dhakdninaeater (nfopak@dBotamidgen,

identified In the initial run of PHASER(Read 2001 6
Swiggeglpashi Thercells WQ@G&I}WLY@?W&% fice sk reackipg appiggimately 2 x 10

cellk/@fl 8EfolNpNRH ot CelF QIR PARL \Ezﬁ}i’ht? RREBEsSed Usthgtadteallex hidmatic cell

Fab fragments and one variable donmain was jdentified p
coupter flhneyafindfi Bielefeldtdergaan ForuNavegnltniss Bhewgeldt were split to 1x10

| | i itn§ie grdth phase at

coll R BT L AAH B0 LR (R YR ITIARLIRS gyl phase
the diartaif thedxpetmenhi Wawtcatjareh wetednocglasddi dnryg%afram lybakepse AH seeding

col | ect ed a et taple 7 j - :
CUliUIEGS WRE %Oélﬁélﬁ%a%e%ts% & e]%trelvf\lll eRRQLAnG e, g% £ %JeH %rfgegl? g‘%{mm‘gdmm before
addXinaBUS HERedc@obal Phasing Limted GPhL, Canbridge,

UK) . Subsequently the am no acids of the Fab nol ecul es

were nmanually altered to the correct sequence of
wabhtiihedy 11 using the graphical program COOT (Ensl ey

& Cowt an 2004). After a second round of restrained
Exprassiommasineifemieddn &V ave bioseasiont (“i%lel%?tﬁ%‘ AGoTreshangsn
Swg%}faﬁépsat Eﬂoklﬂﬁgg{“ﬁmb Rt Ref. MB Wbk wti8eddea®) Nk ngf

omal ns of the

ast Fab and | gE nol ecul es were
cellsambiinkISyL fupplearnied Do kmesivn cbfter 63 e gidpgiationjghase the culture was
agddi gy f i SHERS bR fed ¢
B9 0P SRASEP AL IR, SO ROIARIE e
10 Lnbtal tdieneaith sypphaenedrD i heedigh andHgked 1680 tophfinl pepsentration of

Interpreted as gl,ycaosyl ations. an h f . -
0.3h¢ el Hgies BaredineR S5uh R RETEH SRR M propen
colvehteat@ddded to the 1gE 20 nodels. Further rounds of
refinement included manual rebuil ding of |oop regions
in COOT (Ensley & Cowtan 2004) intervened by
Exhbeidisier®pt in either aut oBUSTER (G obal Phasing
Imted GPhL, Canbridge, UK) or Refmac5 NUrshéﬂ v et..
Thevectarrpresgis ik haman bR -Cotnaith Cagamneldig g 2 go-hlstldme tag,
ek b i r \ r iH3Qontrol of
wof SRR | AR A BT PR Y AN T Sy LA
theUSH Ingptonwtonat er pi cki ng option in Refmac5 25
(Murshudov et al 1997) followed by nmanual inspection.
In the final refinenment round the
Purification of IgE Ce3-Ce4

20 L of cell supernatant were concentrated five times and diafiltered to 2xPBS (308 mM
NaCl, 20 mM phosphate, pH 7.4) with a 10 kDa molecular weight cut-off cross-flow
membrane (Pellicon 2, Millipore). The medium was batch bound with 30 mL NiSepharose
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NCS restraints were rel eased resulting in a final

nodel with R=20.0 % and Rfree=27.0% WD 2008/099178
weEanseBA®8/ 000510 118 Table 7: Crystal Par anetEGB2@8400510

X-ray Data-Processing and Refinement Statistics Data

set 1 Data set 2 Space group P3221 P3221 Wavel ength

(A) 0.976 0.976 Cell consténts a (A) 140.62 141.562 b

(A) 140.62 141.562 A . i
(GE Hentear€)Spr vodpugsit fégzévs%leg %%b .Gﬁ?(i %gﬁéggfﬂﬁ%%lrﬂ%ﬁegg‘t‘w an

xm% Q/g%'n'%._( efégﬂr%fé%%ﬂ&%ﬁv%ﬁééw%ﬁ v Ih8L/BRARS 40RI ahidazole in

. et eness highest shell (% 100.0Q
2xPBEQ0 wash Refyl @atanimeing pritejoe |GG fied3 3B icdviilth ﬂgﬂ i} ipgjdazole

6.6 10.7 Ml tipligi [
0 At S AL S ety BTt
~5 m%gn&l)%e%ré 5 wayeange) & SAierdex280 5050 SEC-dvham (1208 eld, 5B

i ghest shell 2.0 3.4, Rv§1u overall (% 2 N 0.0
HealfhgaipLiwith 2eRBY used g BnpHg uitgr. %’IIB? Eégeémoge{%s(w?rle s?aplafa ed-out and
IgE \E%SE%UI}& i,g?%esrlngin%ezﬁ%.’ @niethe Rk pebk GFalusb werd fookl bkcalsd of

K1 T I 5 Rfree’is the cposs-validaLiO@ R factor
contalmrfgutcr)lgd tifearther o freesions dhisstersnorsased Hhsingtity $1dhq Sélg’tpﬁec}ﬂs
_ogqu¥ 0991 R : i
A B o e F AT
mg/mAbbott VWM Optim sation and eval uation of a high-

t hroughput mammal i an protein expression system

Protein Expression & Purification. 5 42(1):111-21.
Anafygig Q@élycosylation of IgE Ce3-Ce4

In-solution digestion with Trypsin

Human IgE minimal domain, IgE Ce3-Ce4, 2 mg/ml, in 2 x PBS (composition 308 mM NaCl,
20 mM phosphate, pH 7.4) was mixed with 100 pl trypsin 0.02 mg/ml in 25 mM NH;HCO:s.
Digestion proceeded overnight in 37°C and was stopped with 2 ul formic acid (67%) in H,0.

Nano-LC MS/MS:

Analysis was performed on a 20 cm x 50 pm i.d. fused silica column packed with ReproSil-
Pur C15-AQ 3 um porous particles, connected to an LTQ-Orbitrap mass spectrometer
(Thermo). 8 pl sample injection was made (Agilent autosampler) and the peptides were
trapped on a precolumn, 4.5 cm x 100 pm i.d., before separation. After 5 minutes linear run
with 0.1% formic acid, the gradient was 10-50% acetonitril during 5-30 min (Agilent), 200
nl/min, and the eluent was electrosprayed from the emitter tip. The instrument was operated in
data-dependent mode to switch between Orbitrap (F T-MS) survey scan and ion trap (I'T-
MS/MS) of the three most abundant multiply protonated ions.

Static electrospray MS/MS:
To verify the charge state of the glycopeptide fragments, selected precursors were analyzed
with ESI needle at 1.6 kV, fragmented and detected in the Orbitrap opposed to the linear ion

trap in the nano-LC analysis.
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CCP4 (Col | aborative Conputational Project, Nunber 4)
(1994) The CCP4 suite: progranms for protein

wa@eospgdirogr aphy. Acta Crystallogr D 50: 760- 7BGI/GB82008/000510
Cooper C. A, CGasteiger E., Packer N dycoMd - A
software Tool for Determ njng G ycosylation
Conpositions from Mass Sp¥ctronetric Data .Proteom cs
1:340-349 (2001). 15 Ensley, P. & Cowtan, K. Coot:
nodel - bui | di ng tools for nol ecul ar -graphi cs Act a

d ystallogr «D60: 2126-2132 (2004) Faber, C., Shan,
Glyc%eg&(%ada % alys! ddat, L.W, Furebring, C ¢
the c;fB@ﬂ:Itechéi‘f Imas@sAf posEdJﬂmgngxpgpthqs BereERAaned fqﬁ@b&qrss&g?e 0

struycture o (M(f NC ]
glycosydptioh &y 4S§ b1 ha cll%l%dét%glc % PXAH Jgé}gﬁcg(flé/g% m (g ( oo%@r eta

20011 ¥98 ?ﬁotéﬁa bafuedceAnd a Wass'l'tolléra,ncPef 1OyppEn wa@ntqrg@; pﬁjhsuggesgﬁqd
Foel

elvcopamto B Laf ke APCSEonEt T PO BE PR i ca i on

No. 91-3242. 25 Karpusas, M, Lucci, J., Ferrant, J.,

Benjamn, C., Taylor, F.R, Strauch, K, Garber, E.,

Hsu, Y.M (2001) Structure of CD40 Iigand in corrpl ex

Wit h . firagmrent of a neutralizing humani zed
Pf"d‘é‘ﬁ{(’?t‘x’gg‘%‘g@r ucture 9, 321, (2001) Leslie A (1991)
IgG pdatficariol ecul ar data processing. In Mras,D.,

¥ ing MabSelect SuRe
Antlla,o(grllﬁ %é (%‘Fl %ﬁ&%é—?% -EEN:’K [ans;enQnat(eﬁQﬁﬁs g MabSelect SuR (GE

uting V ford University Pres
HealfRechR) ProteidA qhmmat@ap’)‘ﬁ B2 O b@p@g:ggﬁgluate was buffer exchanged into

PBSE@% %égg %@O% co unéls](é%dgt gﬁé/agf)ﬁleﬁ izgrpﬁﬁ’&ew 4 PY1®x-GP

ood- enhanced

Sym{(g@st%) ﬁl{ef\/ﬁjflﬁh@ﬁé)on functions. Acta Cryst D61, 458-464
2005) shudov, G N., Vagin, A A, and Dodson, E

J. (1997) Refinenent of Macr onol ecul ar 5 structures

Fab%ﬁgﬁ@ﬂgg)%%mzl i kel i hood rret hod, Acta Crystall ogr
5 Padavattan, S., Sch| rmer,. T .
A dilyest biaeiog 30@M Dl/alysiging Y‘ﬂQOCh Rﬂlqetdéﬁsgﬁﬁﬁllm (IHBC%EE% gﬁ“}sﬂmgen)

’ futddabi glgest, buller t
was |p&éé°ﬁfﬁd?lf D ﬁg"r’?" B%Agé R fémé&?x’?%reg&f%l ' % AN |ug g e
10r@/rMi iselttidemd\kepiornrodn @nrgnemmre i8] mmm%m@ gstdapungfes éa‘f’{?r‘k?e
Cystﬂ@e Wf‘dgﬁt\é\%&f;&bg@l lllolégajt%tgge a%Oﬁﬁ}i’ solthﬁﬂan@' rﬁalbalﬁ 68s added ata
ratid-et Irﬂ@ﬁe@)al‘h to Boedp gy The d&gyagmb@mmqtﬁ aftqh9(? mrg;@qséwélgf addition

vect or S

o5 ol S B BRI Sh g .
FabRPRFriftSRbAYN diBéstirifbre usap@lab8E(tBuR® (@B Hepltlyx@mp) protein A
chromatography media in a non-binding mode. The Fab fraction from the MabSelect SuRe
step was buffer exchanged into 50mM sodium acetate/100mM NaCl, pH5.5 using PD-10
columns (GE Healthcare) and then concentrated to ~10mg/mL using Amicon Ultra-15 5kDa
MWCO centrifugal filter devices (Millipore). The final product was further purified using a
Mustang Q acrodisc (Pall) and then 0.22um filtered using a Millex-GP syringe tip filter

(Millipore).
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15 Read, R J. Pushing the boundaries of nol ecul ar
replacenent with maxi num i kelihood. Acta Oyst. D57,

wa 00809882 (2001) Rossmann, M G (edt): "The MICEGBR@B/000510
Repl acenent Met hod" Gordon & Breach, New York (1972)

20 Storoni, L.C, MCoy, AH] & Read, R J.
Li kel i hood- enhanced fast r 6ati on functions. Acta

Cryst D60, 432-43 8 (2004) Wirzburg, B. A, Garman,

S.C. and Jerdetzky, H'S. Structure of the human IgE-Fc

C epsilon 3-C epsilon 4 reveals conformational

flexibility in the anti body effector domains.
Genevmmfme,lgE];?,?-@?EHGWJ’(JZG%;@)CP""Q@”Exarrpl e 8:

sessnent th RPRA

A SO@EPH?#%@“% %lﬁlghlng‘lf%% gi + ??nﬁ%%fggg%ec r eaéts,:dfalga}kijl (r%b mM
phosfhad, pet.4, Numtasik &d with J seletiin con@inient] Gus/mhpakayidogy 11 Fab in

I nvestigativ -GA.P | )
o SR FE Sy E S15 SR SR AP 18 o s
hom?cﬁgl%ii: %i\flefl?_fbﬁﬁy 1 ﬁtﬂﬁ’o lf@éradiméEreaﬁﬂctiVﬂy.éﬁle ofix sas lefiod icspver night
ion antj - mAb /
follop@bmzld‘dgﬂwoslmﬁ@ggsmff%mFﬁ?‘%gg ?08‘%9“}@ Hgalthrere)
equifciilgfgl%d ansh ARETADRICNSI 788Vd-0. BEMaNG bridyndid Beakeonminie the

ecreases in nunbers of blood platelets. The o
complok s collestedand pancertiiagryl todp-é mgmi-Hetpss Geithgytglisation

.ene[al safety and relative abilities of the 5 three
XPREfd*dat e anti-1gE mAbs to induce a reduction in

pl atel et counts/ TCP and associated effects in

juyenile o) ke erm ne
CWS&%M@WW&%%@?F%%@%@%ZI %%%%%n fgéér s for the mAbs
CrydtA11i§ABK Y sre Bhrricd oasseadinghethe apstwidtof sigingt diep yapowidiffusion. The
candi date mAbs to cause.a r.eduction

dropgepatamedan gl Ycﬁ}gp@ prlogfnaa(nldaﬁsgmog Sglél%isn\r/é Llﬁﬁﬁ%ﬁbﬁﬁ) @ were set

up i@g%@%@gg@h ,Flﬁt% @Gl By ehey wif rédetveirivalumeands0 uL. The

—xanpl e_8 Ei ght een - .
commwevl;s@k( #Rw A gfoas Witk @lf&%%%’)f Sﬁ)é‘ﬁélg gﬁ@giﬁgﬁﬂgﬁmﬂ%\%%dlm
. Bio UT €0 it i
ety B o B Gy e v e
har@kRd $2b & ctyegrotdcrannscdutican B mybisChf 10000Maserin irate gH 5.0 and

Jhave high | gk |eyels (U o | ' idly i
1575 b1 G008 Py s e bnfidon g A ARERLNG0 R LERPdly in
Hquml&gg&l_ and 15 receiving either Antibody 11 19Q
(Goup 1), Antibody 11 1g& (Goup 2) or E48 (G oup
3). Each of the 3 mAbs were fornulated in 50mM sodi um
DaRCShdSn ahQ N Gh i b 6f the BIBUCe3-Ce4 Antibody 11 Fab complex.

Diffraction data were collected from single crystals at the European Synchrotron Radiation
Facility (ESRF) in Grenoble, France at beam line ID-29. An initial dataset (data set 1, table 7)
was recorded to 3 A resolution and later a higher resolution data set was collected to 2.85 A
resolution, both of which belong to space group P3;21. The data was processed with
autoPROC (Global Phasing Limited GPhL, Cambridge, UK). Statistics from the data
processing is presented in table 7. The asymmetric unit contains three Fab molecules and
three molecules of IgE Ce3-Ce4 corresponding to a solvent content of 54 %. The structure
was solved by the method of molecular replacement using the program PHASER (Read 2001,
Storoni et al 2004, McCoy et al 2005). Initial models for the Fab fragment and the IgE Fc
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adm nstered to aninmals in a dose volume of 2 nL/kg by

slow intravenous injection (using a notorised
wagshgars nf usi on punp) at a rate of 1 nl/m n. PATIEB2008/000510

ani mal s were dosed once weekly (for 5 weeks/5 doses)

with rising dose | evels of 1ng/kg, 30ng/ kg and

100nmg/ kg (x3) on Days 20 111787 16, 22 and 29 (Tabl e

8). Additional doses of Antib
domalil whyy@herajsk Bomdhe megt%@fléder'w&g%s e TAQRIGERE H98¥5) and

1FP5§§ﬂB q%%gelz Day 37. The 2 hlghest dose | evel s were
o achi eve serum concentrations that haye

Use ¢iievdntivsFap a5 hioveeartch 1n0éskﬂatled, fue toyRERonE Ot BBl inthe ¥'t§l§7
reglo\é\n@étgve\%(}ggle Vé&?})@%b%gg 811 h%%gr%mﬁt B51Ra1F0 HRUE 1) %pbﬁw search

Oow a determ nation of
mod@Pidnkisdngdf thdrearmblesoiming fahé cinstant @am@tsurgape¢twem\é@e pigpared

and 1361@&[121\4;]'3 3 e gg@é%&iﬁ%ﬁgﬁg é@éogt(s)éo%?gﬁa} gOOASl oggpizle
ZOOS%L‘II"H@@ WQP:: le@@r' 4 Biﬂédsto e BesEagnihison tdtaBwbtFaB Zragmenﬁ? and one

11 I'gG 1 30 100 100
variable dbmlalrg‘@s 191613@“164 dothisgashiem S&@Sq@n%mn%oéﬁg‘ei“q%d g‘ﬁ!%ﬁmem

locatgg fhre Sl%g q o‘@%ﬂ% %fsvtﬁﬁgﬂh(gl@%\gd 30;4)86 tg(r)l?iéﬁdglgglsto%fr@ﬂ;e only
doméia#. Aeﬂm/seagy béﬁ@mualamydatnélﬂd basnsgllectad (datpsst §ablgﬁ and t

wer e seryv |
modgl\);%ars 1? gg]lnft?/cge 1ie geﬂad gsq}\}\%%e %R{gr:ﬁfl %@nggﬂé éﬁgﬁﬁl.'p Ith:asolﬁg
Limft@0oPIde Canbridged dik)i Subseqeatly thaamedo agidls ofjthe digb golecules were

det ai | ed | 10
mangallyi a(ljt&gedéﬁ 81% zlpgr?qé; ggqueggr% g]%\}g %?((?ynl 1 dﬁ rnlgﬁ}ééj%%%lﬂ%ao gﬂ%hﬂg COOT
(EmBIgY kQG8Swtan £Hd4) Qﬂﬂéf&' s‘écdﬁﬁrreunalﬁ msﬁblﬁai’ mexinpmi- bkehhgodergﬁnpment

ose and at 0.5 ,
usme@@@oplmBO@@FO@aﬁ%}e&enf e GG 5P P LSRR Bains of the
last Béﬁﬁ’?ﬂ %Qﬂecﬁﬁ'é JTRL Bhsually Ratdidiode Bleatdl dhsigoTwb additiddal
ecte n EDTA) and coagul ati on
feat@rendl dotgetidiekectron é@xaitwms:@wraﬁ%yro refiae BaRaming psidesidee
Asng%‘nr)l{q:{l}r ¥%\J115/ {vse% ¥het %1&{1%8 tflﬁsa&@ﬁfer[{ré%&@gly&)sﬁﬁlﬂms and

| at el et counts and standar?
therBRe @iV @g@tylv@u@sminb emct ‘éldeeéw fopu nigpRase uBitsverg added e te IgE

mo%@t E‘%%}?e? %cgmgg gts rﬁgge Q(} élég?tn}ﬁgeéﬁ%cgm 3 loéﬁre gfbﬁs 1n@OT
(Enflky Ra¥swEa 200435 1ﬂ{é)veﬁétdb}eﬁeﬁngme21t westher aityBUTER (c.GlebaAébfp@mg

lerlt%g %Y’%inEneﬂgrldge U[%lor Reﬁ?ﬁac? a\’lurshudov et al 1997) applying TLS for
individual domains and non-crystallographic symmetry (NCS) restrains for the IgE
molecules. In total 213 waters were built in using the water picking option in Refmac5
(Murshudov et al 1997) followed by manual inspection. In the final refinement round the

NCS restraints were released resulting in a final model with R=20.0 % and Rfree=27.0%.



20 71 and 82). Sanples for coagul ati on were coll ected

at 144 hours after each dosing occasion (Days 7, 14,
wQ2q088®1ad 35) and at the end of the recover yPEEGBR@S/000510

(Day 82). Sanples for coagulation were also collected

on Day 57. Bl ood sanples foy, conplenent activation

(C3a, C3b and BB fragnents&“%ere t aken once

re-treatment (Week, -1 nd approxinately 24 urs

Tab i Gt oF B PR P v sl 3o,

Z5 WD 20087099178 PCT/ GB2008/ 000510 123 Serum sanpl es

for TK anal ysis were col | ecDath skt bm al DatgrsenZps on day

Day | at pre-dose, 0.5, 6, 12, 24, 48, 144 hours

post - dose, on Days 8, 16, 22 and 29 at 0.5, 24 and 144

hoth%® BB¥P- dose, on Day 29P6@loups 3 B34lonly) at

336, 672, 1008, 1272 hours post-dose, ay

370avelergth ¢4 2 only) at oO. 2’;93754, 144, %}878 816, 1080

hogt cARehLiAQRS. Sanpl es wergpf2 anal ysgdifer mAb using

a generic sandw ch i nmunoassa éusing bi oti nyl at ed

human | gE fbfA) mAb and Alexd4é4 | abel Hd&3fdir i ne

anti - hunman %gg detection reagept) and the sgyrol ab

r

Bi oaffy pla m (i ncorporating streptavidin bead
coResohgion rige(Apr serum sanpl¥s 3pd6 | gE.8anélI¥kli s wer e

coll ected .o t pre-d , , 6, . , 48,

1 aReRLIE ?Qasg%@@ on Dayg%s‘,’gqg, >7-87:288 % 5,
14¢ohpletmepastral@s® and at 99 end of t106.0st udy (Day
82) at_ 1272 1Q hour G oups & 4) or 0 hours
(G&@Hﬁ?*?eﬁk%gwﬁﬁgﬂf@%%al ddgép Sanpleg% re anal ysed
f ORcf6€Bnd, @Fqhy | Munoassay ggghng the bszasnoCap system
(Phadi a AB, Sppsala,SMBden) with human 1gG Fc Ria for
free | gE capture and Rabbit ti-human |

(P@‘I@‘-l%lg’r?ftﬁgat e) for detect ié‘g. 15 On t—lggﬁm nati on of
the animals on Day 85, a full nacroscopic exam nation
was perfornmed under the general supervision of a
patnatigi@itsthighed shdll | esi ons Gere recor dddl Absol ute
organs wei ghts and organ: body wei ght raions were
determ ned. Tissues froma range of organs were

col ed apghistored frozen no mcr pi C
exgﬁﬁﬁé%vﬁﬂ aés per f or med (égggpt for J%%%?oscopic
abnormalities or an unschedul ed death, see bel ow) 20
Results for Exanple 8 General Safety Cbservations 25
Al Rogrggiigheseshell goher al |y wll?% ol er at 47 th no
clinical signs of ill-health throughout the study
wWith the exception of a single aninmal receiving
Antnihadysdd) that was sent tooecropsy 28f2ead of
schedul e due to deteriorating clinical condition and
reduced bodywei ght. Since this

Mean(I)/sd(I) highest shell 2.0 34
RValue overall (%) 2 N/A 20. 0
Rvalue free (%0) N/A 27.0

1 Rmerge .=zhkl [( Z:i III - d)I )/ z1‘i Iz]
2 Rvalue =Ehkl HF obsl - IF ca]c“ / thl lF obs|

5 Ryes is the cross-validation R factor computed for the test set of 5 % of unique reflections
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animal deteriorated well into the recovery period and

there were no findings noted during the pathol ogy or

whamsmearogy revi ew of these animals, the obseP@EGB2008/000510
effects are not believed to be 30 mAb-rel at ed.

I nci dences of soft or |liquid faeces were noted across

al | groups, however since these findings were not

dose-rel ated, were not seen in all animals or at al
Referénvespifedtis Expmplery t he same ani nal and were seen as

frequently during the dosing and recovery peri ods,

they are wunlikely to be mAb-rel ated. Mean body .

Davideh obtesnand utipal. Bobigt: WAL gPrtingsaties 2a¢hevabitien AE2 gh-

2008/ 099178 PCT/.GB2008/ ale YA bo, ificati
oGP ATRRATR PP GRS LT Rt Rk Bl e o A e
42(1p1Hdyt. (ddwspver all animals gained weight as expected

over the treatnent period. (with the exception of the

1 animal discussed above) and there was no clear
CCPQ'({:EI%%&‘E@@ chRbyBEhal P@i o0, Nuptber Nq(19949 The CCP4 sniten programs for

related effects on absolute or relative organ weights
proteie Feystabegsephynd et ¢ ¥ aleg” DISY: 6@06353 5 pat hol ogy and

m croscopi ¢ pat hol ogy exam nations, no findings were

noted in the limted range of tissues exam ned that
Cooparl.A., Saggiest E.aPackéf¥ct of mAb treatnent.

Toxi cokinetic K ~and .l. : 2 Mass
Oy RO R T TR S U i o rom
Spe@fnetd Dithe exposure was simlar for these 3 mAbs,

and_ appeared linear with dose in the 1-100 ng/ kg dose
fW0¥9ﬁ6éES?ﬁ@2%§%W?#K profiles of Antibody 11 |gG

Anti body 11 I1g& and E48 are shown in Figure 12. No

apparent |gE-sink effect on TK was observed.. eyen
Emsiie?| Sestardo Cope pereL g ody (o MECE 3" HRPHEDHT A stallogr

2 sogphcal for an human 1gG in cynonol gus
Daﬁgﬁggéﬁg( 155The mean maxi mum observed concentration

(Cmax) following the last 100 my/ kg dose was 18700,
ran 005124900, PMLKGI 1A | i o, 06k, Al ey

réspectively.  The nean termnal TK _ .
C.AhaEdmbidsen, foB| Diweandintensional struchd® ofrghwaganiabeviplich affinity for

appr oxi mat el 0-13 .days., Theye belence of
tetaP‘é‘g‘B’é(é@r}?"Km@étﬁég’ﬂzo@’ dué td t ? po}ﬁgf{t irbgl 832@@ opment
of 20 primate anti-human anti bodies in these ani mals.

The nean free IgE profiles, follown I ' f .
et Bith oty T PeEhiL APy <710 FRtlsh Ca 3l LORLM Bhreins of
Inzr%%%?o%c%ygtecre}tﬂﬁﬁﬂ pafRhOWST PRYNa)H N¢.©1shemn in Figure

e average baseline IgE before the aninals
received the first dose was 514, 414 and 690 ng/nL for

U i 31 , 7 ARLABAY C1ITdyaeRr /N oS thdi8h, & 0GRtber,
Ka g%@%%fﬁ%%%@%”ékgggyjl, f ngykg dose induced a 75-80%

E., ey ¥tNo@00T) Struemrd ofFCIA0 ligand il coafnie witlhbe 3R §28mpsie ot b

t he | ow exposur t k9 dose, free IgE

0 o

ne”rtréﬁﬂp%ﬁ{&m?‘ﬁz A g‘f’(?% égfirléc\z}l}é @Wélztlg?z; g) week. Higher doses

resulted in
Leslie A. (1991) Macromolecular data processing. In Moras,D., Podjarny,A.D. and
Thierry,J.C. (eds), Crystallographic Computing V. Oxford University Press, Oxford, UK, pp.
27-38
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consi stent suppression of free IgE during the
treatnment period. Free IgE returned to baseline for

W b@sR9Am | body 11 groups at the end of the stREGB2008/000510
while the free IgE in the E48 group 30 renmi ned
suppressed. WO 2008/ 0991780{5?/ GB2008/ 000510 125
Ef fects on platel ets None he 3 i nAbs (Antl body 11

ol A R SR 1% 4B, 2 L

tran@MiSPlunWoh® AReCHXCBEL, hondef (2808) ngle 5 anl mal
receiving Antibody 11 1gG that had a reduction in

platelets (34.9% at a single tinepoint on day 29 (24

| t o a ula
Mm%ﬁllﬁ{ goégofh Q/‘é'gl%g/{\%ggﬁd‘?gﬁl &Q@U%B ’&n‘i&%ﬁelﬁ&téﬁm 2@ oledular

& on
struckaes BY tlti mlammumrlﬂ@hh@dawhqdaﬁﬂﬁ!@yml&gépég ction
in this or any animal within these 2 groups. 10 Fi gure
14 shows a plot of platelet nunbers (xl09/L) expressed
Pada®atian,[Breeirinag &. (Slahmgb, Nlr, didist G.e Vateata, Bf Mitten@nn, I, Soldatova,

re-do al us asnm trati nfr n
A e R
HydW@hidhse, 4 Maj& Wee VRASA A INEeaf frdth &s Ofheil kaﬁcta'ellmé‘,bﬁlplex with a

across the 3 %go s_that showed no significant effect
Spegiicgiabt-eles Biok ?fg?e75fzof 208/ i body 11 aninml]. Figure

15 shows the sanme plot for the animal in Goup 1
(Antibody 11 1gG -treated) that showed a 15 transi ent
Persip ganlpea:tam Vﬂmt@lpJ (G9pdsed dhedaseni Heggenbrgst HReagintegrated

vecF s?{n? gog?he CF%%YD ﬁgnc e7{pﬁé ?{51? E !)(gest érgﬁegffgﬁ%n%%ag%}]—snelectmn
froxplpah@ chiplayrllhmess&afet &’7(1:)&181@19(951) day 29 had the

hi ghest Cnax val ue (29400 nnol /L) (but not exposure)

at this tine. The plasnma | evel s subsequently dropped
Re®&in RerPlYShﬁl@dhé bhmdrizs of gblecoluniepladfhenetvith nedintuon likelihood. Acta

ose valu This hints to the possibility that a
Cmﬁfﬁﬁﬂrﬁwﬁﬂé§%§¥@1bf pl asma concentration mght be
required to evoke decreases in platelet nunbers.
%éﬁi@(ﬁﬁY éeﬁo)n atiee MBSk R RemaR MEthod &R AGOS BredchaNew York
evel’s (28500nm L) wth no correspondi ng pl atel et
(192¥ ects (Figure 14) Ot her Haemmt ol ogi cal Effects. 25
Wth the exception of platelet counts (see below), no
Sons 8t c
e e T R G B
Ch&0D6QnBQaBBQMm4)packed cell volune mean ceII volune
mean cel | haenpgl obin concentration, red cel

distribtlonvvl t el et

WS T Ko i anf B FHGLH S, Stredis e Tmap e C cpsilon
3-aRNBYL eREAls chFsREbRD iflRxiBil%y il the/dntidodyefidcbor domains. Immunity,

pl'atel et volune, reticul ocyte count, total 30 and

13cﬁ75f3§§é¥ﬁ()phl white cell count) and bl ood coagul ation

parameters (prothrombin time, activated partial

t hronmbopl astin tine). An increase in the nunbers of
Expmiplec8i| oAssessmenhof the General Safety and Capacity of germlined anti-IgE

mAbs to Induce Decreases in Platelet Numbers in Juvenile Cynomolgus Monkeys

An investigative (non-GLP compliant) study was performed in juvenile cynomolgus monkeys

to assess the general safety and relative abilities of antibodies of the invention anti-IgE mAbs



observed in all groups however the changes were not

dose/ exposure-rel ated, were not consistent within a
w@e@apoiasi mal s within a group had hi gher, | ows€T/GB2008/000510

unchanged | evel's from WO 2008/ 099178 PCT/ GB2008/ 000510

126 pre-dose values) or wthj,n an ani mal (val ues

within animals rose and fel 1betvveen ti me-points

Antbog)g}é ﬁ f Egd(‘?b%p]t?t{pg}g X 8 f%%panb faﬂcga.t}ogl}eg Pntl ?&Eﬁ?n%l% {)(%/eEAB{ o%ause

dectdh @R iRRhbEaGT Wb odtatélels) y determined at this tine. Any
such changes had generally reversed at the end of the
recovery period. No significant treatnent-rel ated

Thee(fl);&ﬁtzt% A niR e [‘Ftﬂtdet%ﬁhlh‘é el gRfer ﬁl@é%&ﬁﬂ&el@ﬁv&&htles of the

gnents) weré noted Di scussi on and ncl usi o
5 thremmdléatm aiyti-leEisn & homandusata radiction HEppalsseonps{TESuRpd pasociated
o SO LD SUEHE Bhf cha
pardii€ery fieghe tdbj invmonkiegs 3_)10 eysasthe gapgc@m{kbg/@rewcamdl mAbs to

nificant .ad se toxico
Cm%%?ﬁﬂ Cﬁﬂfng?eﬁggiﬁgﬁﬁggg gﬁgbﬁgkﬁ s%%%? Wghnt %rop in
conRbrta@dneind Meo el Bvel§ a singl e tinepoint after dosing
Wi th 100ng/kg Anti body 11 1gG when plasnma
mAb reached al nost 30000 nnol /L.
R CHE htfati ons reached with all 3 mAbs
in thls study are expected to be far in excess of
Eightees purpbstbred b}inobﬁlgae hioakeyd (Macdchgasclcutaris) ¢ee gbtained from

200nnol / L e 9: Func n i nhi han of
N T G N T
MoRRE s 2@ PreABlettB® &yomla, 1drger ipbbli dFi100 ﬁmmtsb riakt mgh ligE levels (U/ml)

I nteraction of IgE wwth FceRl and ? Iu at ed d
which vegie pQERHisdiag108Y 3 @EUPS RIFPI PRGNS a'ﬁ&ﬁ% Ge BRLEYs an
hy,! 11 & &7548 Group 3
15 rec?&%&r&gﬁ%eri%nlu)bg@y al I;@?@f Sﬁé)r é[ﬂt@ﬂrfig]%{ edﬂg\%ﬁt‘@@ {Qp ( roup 3).
Eaghafithe 3 0r/d% preessformidetnd FriimMandiuappgateniinN Bla@éjlpkﬁée%ld
5|
adr\n/\;n"st:greélgc? ar} }{ﬁ{s:ngg td{))slé ?r(:)ﬂl;n}]tﬁ 2er§L/le<g gﬁgg&/ a\FeH&ls Hﬁﬁ&ﬁﬁw@smg a
m@c&isbd; syrmlgdmﬂ@mh puned) lasa m@" labL/emnoThcu animftlmenelﬂ«mdronce weekly

S S R T B iR L) s

20 1, 8,"iegmeaicot(imasle gh. Aditionat dosecsfl Antilafdylld EEgGEanWAﬂthd}CH IgG,
and CD23 respect i l% on the 93 ffeiﬁo% ﬁ% i Is were
wepgRdngpiairoffo Girrppa i and 3rSrpert N Op dlavid Ehes bigtrst dofe fqyels we
prddfti 18- as@¥vel sefunt ERLHttations tBt hb@FpreWBGHIRRM Nk dsuld fh
through either Fc Rl or CD23. A detailed protoco
thrombecyppseiaLER) wih Xplagjn gegnilerypamelepsmeniey The o, §e was
ex e@tekartﬂ) ) o b b 1h:Ri'3ﬁ o‘?fthe aBﬁrt}‘ §6the TBs WRERcM X@Hctn i fide IgE
arget 30 speci or irrelevant (NIP) IgE
25 levelsi or to |ncubat|on MAth IL 4-stinmul ated U937
effector cells and | abelled-1GROV1 target cells.
Following a 2.5 hours incubation, the cells
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were washed, stained with an anti-CD89-phycoerythrin
anti body (BD Bi osci ences) and WO 2008/ 099178
weEanseBA8/ 000510 127 propi dium i odi de (Mol epdit/&B2008/000510

Probes). After washing, the cell fluorescence was
anal ysed wusing a FACSCaIigz% flow cytoneter (BD
Bi osci ences). The fluoresc dyes above were wused to
differentiate live cells fromcells killed by
cytotoxicity and cells killed by phagocytosis.

Tabfe@ver sel Buindri StidyoDysin control anti body, Antibody
11 was able to Iinhibit 5 both the |gE/ FcsRI -nedi ated

phagocyto itﬁ (1 Pt v e Agfhal o A aﬁgzﬁeﬁ‘ﬁﬂ%éfﬁg‘“m‘s
GmEQ %8 % ts Anil bogl es jer e,eval at qd fOth%hl bi FbARe

of IgE—nedlated I unour ce killing by the

U937 T I man, oV an carci no
1 cell ?Thé¥hand 37%§eIIS]§)b m(?ung(r){[P ﬁ?gloﬁ%nocytlga
cell ne) . wer e nai ul L ur di
2 [RPI\/NiéM)gGZlO% Wy B és nl%gnwibéﬁ Libd Ae0PE oL m 3
penicillin, 100uyghnl, str C|n aII fr
3 Inviktdgen) ] uang 30t an &8@ cultu?g] 3
procedures. The Mov18 |gE dlrected agai nst FBP (fol ate
bi ndi ng 15 protein) expressed on the | GROV1 cells was
(AbudedAmsbody titimour specific anti body. The NIP (hapten
4- hydr oxy- 3-ni tro- phenacetyl)-specific | gE was used as
a control irrelevant antibody. The MOv 18 and NP
AniafalsivResbigsree f& spreRaped tiaDatesciosden dxamBed fat retovelly from
(1999) Eur, J. Immunol. 29:3527-3537. W37 cells were
anyppracologietl efetor 4 days prior to the killing experiment
with 1 Ong/m 20 reconbi nant human | L-4 (R&D Systerrs)
in order to up- ul ate the expression of g hts and
All daipalsefase ebserisd dreily for gisaspial healihor oy it loxsE9R P%dryg‘%‘?g s an
foo§ &Asémﬁﬁ&ﬁet&ﬁ@d e ghidi dnhedcA@nifd U R0 8iGeN4 detsiveR pfhlshkal
uorescei n di acetate succrnimdyl ester,
exalvhagion ldaty drripp@eding Prricgs pyd atdgast onge peaklydiing non-dosing periods.

ni se Tr T h [ |
All ﬁﬁ%‘?%ﬁv%{ﬁ 81%? él%sl%\geé sy d‘/e FBi eﬁ‘ch @gggﬁ)c% at 5%%?0%22& {Bs%rﬁ fled '116urs post

doseel | s were then incubated at 37C for 10 m nutes mnth
CFSE at 25 0.01mM After the labelling, the cells were
washed once in ice-cold culture nmedium and then

Bldoﬁ‘éé’rﬁ}ﬁ%@fh AR (ﬁ"%tanairdBZ@latﬁB/mararﬁﬁele\(mthdmg piaheéet counts;

coll@g’qe@ mlpé]g%ép gt];jf o?qg,tgq}gtl;génmtrahgﬁ%gr%ggglec‘(t%gt ! bo c1 rate weis'e taken
frof tﬂéﬁhﬁf@%ﬂﬂa@t@ﬂl AR 1RE- tr&@ﬁlentQWeN(? 2|a@E—\I\63 Fertiadadples for

given a final volune of 80ul. This m xture e Jas
plateﬂm abateadstanbadhaematplegy weresolleatss at &4 hours and 144 hours after each

'L4St 014)9372c64 | ORGE Grdps 1 and 2
s

onﬁy&h&)aly@dS hmcmnd: evdrg 2mples duripg diers-week reopyshicRerion €Rays A3, 57,
71 ancgj éﬂn%amp es 57 o 881 9 IS wae coffe]c%% at 144 hours after each dosing occasion

(Days 7, 14, 22, 26 and 35) and at the end of the recovery period (Day 82). Samples for
coagulation were also collected on Day 57. Blood samples for complement activation (C3a,
C3b and BB fragments) were taken once pre-treatment (Week —1) and approximately 24
hours following completion of the treatment period (Day 30)
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cells/rnl. The cells were added to the tubes

containing the anti bodies (120ul for the W37 cells
w@easA®Aml for the 1GROV 1 cells), mxed and iPcba2@d/000510

for 2.5 hours at 37C, 5%C2. The WD 2008/ 099178

PCT/ GB2008/ 000510 128 cel | yvere then washed in

i ce-cold FACS buffer (cal cium nmagnesiumfree PBS, 5%
nor na seru and, | t iNaut i
Seruaitalee Scgo o EoLrs PRl S0 SCabt g Rag PRy e pidok 05
6, 1j\;\e@?1,24!8\,/\ng)s4hﬁeddmrdo;ﬁ>§1§hosem Y33, &4, 02 canag?.9 atdl. 5 ,Ez.ALfafmh 4lkdursspost-
re i i ce-
dosegem PP Gramt 5 Sof Bt 16 Gl Brastgr M gioad B,
37(dtrﬁgbsgi§|&52 daMp s s] 2 181, ab® ) 6, WBD Bburd posHdosd. 8amples wEe

I's viére washed in_ice-cold FACS buffer
analyssd deryaiblesing »eaBog sandpachdaimrneaesy Espg Sfotignigted fuman IgE for

et
Bioaffysilatfrti (orestpoBihg strepiividin béd colimagh riturthpiggrian sAmplesi beIgE

were use adi th I '
s Sl RAE REORLS 0,200, SRTER Bt gl on Do
8, 1@,|Q|a’@hw gp ?ﬂns,qm hburs pesaesnt andyethe esd df the stully Days¥agt 1272

a - ; .
o e b TR Rl b o Rty I bl e
for ﬂé@%ﬁwtiﬁﬁﬁ%ésmingttwm&iﬁmﬁﬂab systenp (Bhadie rAR, fifppsalaBeeden)

~ CFSE positive), live tunour cel]s (CFSE pasi tf:8§) .

withdeepntlafrdiseRlsdpy oo IgBreaurg gd 5@%‘& AR BEh P CS tonjugate) for
dete@ﬁ@ﬂ..” ve), dead effector cells (phycoerythrin and

propi dium iodide positive)]. These gates were used to
cal cul ate the percentage of target cells killed by 15

eERl - nedi.at e g€ ;

o BT ES  S YA EBY 8514 M BHRLEA b By P
undewﬁlggﬁmal siipervisi¢n pi{RatiBllogissand all lesiom} yere rexyded. fPpsokytg organs

X ere:. 20 Rl .= total .nunber Lt
weighfs @ orgal Py p1Eht FRipAs YD HORHTE dng%egﬁﬁE aég%ﬁ%&ﬁ%ﬁ%ans wete
coll6@bd sSnd iéted Fraga®t B¢ nlRos06pip Banttationsias pemBl (coemtiol

= Average Rl of 3 cont ‘i%lf" es 8f effector and
Magra§cgRic 2 @r{néh%stoﬁé‘bfmscé }%@3@ (4. °€B¥ht aneous Loss

control). 25 Equation 2: % phagocytosis = (R2/R1SL

control) x 100 Were: R2 = nunber of tunour cells
Regultadockxampled8by effector cells RL SL control = Average

RI of 3 control sanples of effector and target cells

wi thout 30 antibody (Rl Spontaneous Loss control). WO
GeR2&ABS G 1BeRETHo®B2008/ 000510 129

All 3 mAbs were generally well-tolerated with no clinical signs of ill-health throughout the
study with the exception of a single animal receiving Antibody 11 that was sent to necropsy
ahead of schedule due to deteriorating clinical condition and reduced bodyweight. Since this
animal deteriorated well into the recovery period and there were no findings noted during the
pathology or haematology review of these animals, the observed effects are not believed to be
mAb-related. Incidences of soft or liquid faeces were noted across all groups, however since
these findings were not dose-related, were not seen in all animals or at all timepoints within
the same animal and were seen as frequently during the dosing and recovery periods, they are

unlikely to be mAb-related. Mean body weights and mean body weight gains showed some
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The mean free IgE profiles following weekly dosing of Antibody 11 IgGy, Antibody 11 IgG
and E48 at various dose levels in cynomolgus monkeys are shown in Figure 13. The average
baseline IgE before the animals received the first dose was 514, 414 and 690 ng/mL for
Antibody 11 IgG), Antibody 11 IgG, and E48 groups, respectively. On Day 1, 1 mg/kg dose
induced a 75-80% reduction in free IgE at 1 hour after the dose. Due to the low exposure after
the 1 mg/kg dose, free IgE returned to baseline level within 1 week. Higher doses resulted in
consistent suppression of free IgE during the treatment period. Free IgE returned to baseline
for the 2 Antibody 11 groups at the end of the study, while the free IgE in the E48 group

remained suppressed.
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E48-treated animal reached similar levels (28500nm/L) with no corresponding platelet effects
(Figure 14). Other Haematological Effects.

With the exception of platelet counts (see below), no consistent effects of mAb treatment
were noted on the majority of of haematological parameters (haemoglobin concentration,
packed cell volume, mean cell volume, mean cell haemoglobin concentration, red cell
distribution width, platelet crit, platelet distribution width, red blood cell count, mean cell
haemoglobin, haemoglobin distribution width, mean platelet volume, reticulocyte count, total
and differential white cell count) and blood coagulation parameters (prothrombin time,
activated partial thromboplastin time). An increase in the numbers of reticulocytes was
observed in all groups however the changes were not dose/exposure-related, were not

consistent within a group (animals within a group had higher, lower or unchanged levels from
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FceRI and CD23 was evaluated in an [gE-mediated cell killing assay adapted from Bracher et
al (Journal Immunol. Methods 2007 323:160-171). U937 cells pre-treated with IL-4 were
shown to express both FceRI and CD23. When co-cultured with the ovarian tumour cells
IGROV1 in the presence of IgE specific to an antigen expressed on IGROV1 cells, the U937
cells were able to kill the tumour cells. The killing was mediated both by cytotoxicity and
phagocytosis mechanisms which were shown to be triggered through the interaction of IgE

with FceRI and CD23 respectively on the U937 effector cells.

Antibody 11 and an isotype control were evaluated in this assay for inhibition of IgE-
mediated killing through either FceRI or CD23. A detailed protocol for this procedure is
provided in Materials and Methods. In brief, titrations of the test IgG were mixed with a target
specific (MOv18) or irrelevant (NIP) IgE prior to incubation with IL-4-stimulated U937
effector cells and labelled-IGROV1 target cells. Following a 2.5 hours incubation, the cells
were washed, stained with an anti-CD89-phycoerythrin antibody (BD Biosciences) and
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used to differentiate live cells from cells killed by cytotoxicity and cells killed by
phagocytosis. Conversely to the isotype control antibody, Antibody 11 was able to inhibit
both the IgE/FceRI-mediated cytotoxicity (figure 16) and the IgE/CD23-mediated
phagocytosis (figure 17).

Materials and Method — Example 9

Antibodies were evaluated for inhibition of IgE-mediated IGROV1 tumour cell killing by the
U937 cells. IGROV1 cells (a human ovarian carcinoma cell line) and U937 cells (a human
myelomonocytic cell ling) were maintained in culture medium [RPMI1640, 10% v/v FCS,
2mM glutamine, 5000U/ml penicillin, 100ug/ml streptomycin (all from Invitrogen)] using
standard tissue culture procedures. The MOv18 IgE directed against FBP (folate binding
protein) expressed on the IGROV1 cells was used as a tumour specific antibody. The NIP
(hapten 4-hydroxy-3-nitro-phenacetyl)-specific IgE was used as a control irrelevant antibody.
The MOv18 and NIP antibodies were prepared as described in Gould et al, (1999) Eur. J.
Immunol. 29:3527-3537.

U937 cells were pre-treated for 4 days prior to the killing experiment with 10ng/ml
recombinant human IL-4 (R&D Systems) in order to up-regulate the expression of CD23. The
day before the killing experiment, the IGROV target cells were labelled with the fluorescent
dye CFSE (Carboxy-fluorescein diacetate succinimidyl ester, Molecular Probes). Briefly, the
cells were trypsinised (Trypsin/EDTA, Gibco), washed in culture medium and resuspended in
PBS at 50x10%ells/ml. The cells were then incubated at 37°C for 10 minutes with CFSE at
0.01mM. After the labelling, the cells were washed once in ice-cold culture medium and then
incubated overnight at 37°C, 5%CO,.

To evaluate the inhibitory effect of Antibody 11, antibody dilutions were prepared in 12x75
mm tubes (Falcon, BD Biosciences) and 2ug of MOv1 or NIP IgE were added given a final
volume of 80ul. This mixture was incubated without cells for 30 minutes. IL-4-stimulated
U937 'cells were washed once in medium and resuspended at 1.33x10° cells/ml. CFSE-
labelled IGROV1 cells were trypsinised, washed once in medium and resuspended at 4x10°
cells/ml. The cells were added to the tubes containing the antibodies (120ul for the U937 cells
and 200ul for the IGROV1 cells), mixed and incubated for 2.5 hours at 37°C, 5%CO,. The
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g0at£&8ruM) af@indubated for 25 minutes with an anti-CD89-phycoerythrin antibody (BD
Biosciences, 10ug/ml) to label the U937 effector cells. The cells were washed once more in
ice-cold FACS buffer and dead cells were stained by adding 0.25ug/ml propidium iodide
(Molecular Probes). After 15 minutes at 4°C, the cells were washed in ice-cold FACS buffer,
resuspended in 250ul ice-cold FACS buffer and the fluorescence was analysed using a
FACSCalibur flow cytometer (BD Biosciences) according to manufacturer instructions. Cells
with the relevant single staining were used to adjust the voltage and compensation of the
detection channels (FL1, FL2 and FL3).

The combination of fluorescent dyes used in this assay allowed for the gating of different cell
populations [live effector cells (phycoerythrin positive), phagocytosed IGROV1 tumour cells
(phycoerythrin and CFSE positive), live tumour cells (CFSE positive), dead tumour cells
(CFSE and propidium iodide positive), dead effector cells (phycoerythrin and propidium
iodide positive)]. These gates were used to calculate the percentage of target cells killed by

FceRI-mediated cytotoxicity (equation 1) and by CD23-mediated phagocytosis (equation 2).
Equation 1: % cytotoxicity = {[(R1SL control — R1) + R3]/ R1SL} x 100

Where:

R1 = total number of CFSE positive tumour cells

R3 = number of killed but intact tumour cells (no fragmentation or phagocytosis)
RISL control = Average R1 of 3 control samples of effector and target cells without

antibody (R1 Spontaneous Loss control).
Equation 2: % phagocytosis = (R2/R1SL control) x 100

Where:
R2 = number of tumour cells phagocytosed by effector cells
R1SL control = Average R1 of 3 control samples of effector and target cells without

antibody (R1 Spontaneous Loss control).



09 a 69> E 8 NU VL5E x99 w99 C tis z
ES p vz5 0. z5 65 09 5E > tiE v zZ Xz > 60p
WO 20080178 -a J v c ~a-ammmm-a 6, o 0 OrpOr/g8nos/ 000510
O0O00OOo0f OO0 .0~ .f2LOfit- ~ QQ. 2t Ito
.C0.G .t?20 ~~~ YNNKRNTr Nr O CccCccccCr C
ccccccccCcCcoaaaaa'aaaaQaaaaQWw
2008/ 099178 PCT/ GB2008/ 000510 134 L6 a U 96 COo0 Q
RefiPfades S S > X X X > s x V96 J cocn Sp C7 a z a U
cn :

All references cited anywhere in this specification, including those cited anywhere above, are

incorporated herein by reference in their entirety and for all purposes.

1 Haan & Maggos (2004) BioCentury, 12(5): A1-A6

2 Koide et al. (1998) Journal of Molecular Biology, 284: 1141-1151.

3 Nygren et al. (1997) Current Opinion in Structural Biology, 7: 463-469

4 Wess, L. In: BioCentury, The Bernstein Report on BioBusiness, 12(42), A1-A7, 2004
5 Kabat, E.A. et al, Sequences of Proteins of Immunological Interest. 4" Edition. US
Department of Health and Human Services. 1987

6 Kabat, E.A. et al. (1991) Sequences of Proteins of Immunological Interest, 5th Edition. US
Department of Health and Human Services, Public Service, NIH, Washington

7 Segal et al., PNAS, 71:4298-4302, 1974

8 Amit et al., Science, 233:747-753, 1986

9 Chothia et al., J. Mol. Biol., 196:901-917, 1987

10 Chothia et al., Nature, 342:877- 883, 1989

11 Caton et al., J. Immunol., 144:1965-1968, 1990

12 Sharon et al., PNAS, 87:4814-4817, 1990

13 Sharon et al., J. Immunol., 144:4863-4869, 1990

14 Kabat et al., J. Immunol., 147:1709-1719, 1991

15 Holliger & Hudson, Nature Biotechnology 23(9):1126-1136 2005

16 Kontermann, R & Dubel, S, Antibody Engineering, Springer-Verlag New York, LLC;
2001, ISBN: 3540413545

17 Mendez, M. et al. (1997) Nature Genet, 15(2): 146—-156

18 Knappik et al. J. Mol. Biol. (2000) 296, 57-86

19 Krebs et al. Journal of Immunological Methods 254 2001 67-84

20 Ward, E.S. et al., Nature 341, 544-546 (1989)

21 McCafferty et al (1990) Nature, 348, 552-554

22 Holt et al (2003) Trends in Biotechnology 21, 484-490

23 Bird et al, Science, 242, 423-426, 1988

24 Huston et al, PNAS USA, 85, 5879-5883, 1988

25 Holliger, P. et al, Proc. Natl. Acad. Sci. USA 90 6444-6448, 1993

26 Reiter, Y. et al, Nature Biotech, 14, 1239-1245, 1996



96 i- J Ycocncn V6 aF F-rncnzcoxs xi--t-
C~ 6 cn Z6 46 > 06 m 68 CY 99 co 99 a Nti9 x
wWER08/0907¢%9 U. L9 z 09 tic EE > ZE d > 0 PCBZB2a008/000510
8Z cD pQOzZ-8.Zz VLZcn LZcn 92 d) 92 C7
tiZaaaaaaaaaaaaﬁoanaa MO, 0O0O00O
0O00O00O0OOOOOOO0OO

27 Hu, S. et al, Cancer Res., 56, 3055-3061, 1996

28 Holliger and Bohlen 1999 Cancer and metastasis rev. 18: 411-419

29 Holliger, P. and Winter G. Current Opinion Biotechnol 4, 446-449 1993

30 Glennie M J et al., 1987 J. Immunol. 139, 2367-2375

31 Repp R. et al., 1995 J. Hemat. 377-382

32 Staerz U. D. and Bevan M. J. 1986 PNAS 83

33 Suresh M. R. et al., 1986 Method Enzymol. 121: 210-228

34 Merchand et al., 1998 Nature Biotech. 16:677-681

35 Ridgeway, J. B. B. et al, Protein Eng., 9, 616-621, 1996

36 Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory,
Cold Spring Harbor N.Y., pp. 726, 1988

37 Kohler and Milstein, Nature, 256:495-497, 1975

38 Wold, et al. Multivariate data analysis in chemistry. Chemometrics —Mathematics and
Statistics in Chemistry (Ed.: B. Kowalski), D. Reidel Publishing Company, Dordrecht,
Holland, 1984 (ISBN 90-277-1846-6)

39 Norman et al. Applied Regression Analysis. Wiley-Interscience; 3 edition (April 1998)
ISBN: 0471170828

40 Kandel, Abraham & Backer, Eric. Computer-Assisted Reasoning in Cluster Analysis.
Prentice Hall PTR, (May 11, 1995), ISBN: 0133418847

41 Krzanowski, Wojtek. Principles of Multivariate Analysis: A User’s Perspective (Oxford
Statistical Science Series, No 22 (Paper)). Oxford University Press; (December 2000), ISBN:
0198507089

42 Witten, [an H. & Frank, Eibe. Data Mining: Practical Machine Learning Tools and
Techniques with Java Implementations. Morgan Kaufmann; (October 11, 1999), ISBN:
1558605525

43 Denison David G. T. (Editor), Christopher C. Holmes, Bani K. Mallick, Adrian F. M.
Smith. Bayesian Methods for Nonlinear Classification and Regression (Wiley Series in
Probability and Statistics). John Wiley & Sons; (July 2002), ISBN: 0471490369

44 Ghose, Arup K. & Viswanadhan, Vellarkad N.. Combinatorial Library Design and
Evaluation Principles, Software, Tools, and Applications in Drug Discovery. ISBN: 0-8247-
0487-8

45 Chothia C. et al. Journal Molecular Biology (1992) 227, 799-817

46 Al-Lazikani, et al. Journal Molecular Biology (1997) 273(4), 927-948



N~ ~ LOnMN 2N 2T ~t70.Q szd' . QT .CN. Ct0.i ZM ~N ~~ . QM
O YCri~qd 4+ d+iJ Yi~F-i+4+i1Ji1J 41 r = a
W@a2e8a9H7® a a a a a a a a ara a WO 2008/ 0991 78CT/GB2008/000510

PCT/ GB2008/ 000510 135 L6 a J J 96 U a a a a C9 c7

996~--JzJ>.ssOJc31} V96 J YC1 w(C as
wco Wco s ccs 96NsU¥JOZcoJCJZYi'6a
Zupsco(cnwCOs J6Cf) Z6 46 > 06 cn_ 68 99

47 gﬁotlgfg:?etgl. %%nge,%éjgsé-ﬂ?(@sﬁ) L5z @ ----eeeo--- EC

48 Whitelegg, N.R.u. and Rees, A.R (2000). Prot. Eng., 12, 815-824

49 Guex, N. and Peitsch, M.C. Electrophoresis (1997) 18, 2714-2723

50 Altschul et al. (1990) J. Mol. Biol. 215: 405-410

51 Pearson and Lipman (1988) PNAS USA 85: 2444-2448

52 Smith and Waterman (1981) J. Mol Biol. 147: 195-197

53 Voet & Voet, Biochemistry, 2nd Edition, (Wiley) 1995.

54 Gram et al., 1992, Proc. Natl. Acad. Sci., USA, 89:3576-3580

55 Barbas et al., 1994, Proc. Natl. Acad. Sci., US4, 91:3809-3813

56 Schier et al., 1996, J. Mol. Biol. 263:551-567

57 Marks et al Bio/Technology, 1992, 10:779-783

58 Kay, B.K., Winter, J., and McCafferty, J. (1996) Phage Display of Peptides and Proteins:
A Laboratory Manual, San Diego: Academic Press

59 Hunter W. M. and Greenwood F. C. (1962) Nature 194:495

60 Pliickthun, A. Bio/Technology 9: 545-551 (1991)

61 Chadd HE and Chamow SM (2001) Current épinion in Biotechnology 12: 188-194

62 Andersen DC and Krummen L (2002) Current Opinion in Biotechnology 13: 117

63 Larrick JW and Thomas DW (2001) Current Opinion in Biotechnology 12:411-418

64 Sambrook and Russell, Molecular Cloning: a Laboratory Manual: 3rd edition, 2001, Cold

Spring Harbor Laboratory Press

65 Ausubel et al. eds., Short Protocols in Molecular Biology: A Compendium of Methods
from Current Protocols in Molecular Biology, John Wiley & Sons, 4" edition 1999

66 Robinson, J. R. ed., Sustained and Controlled Release Drug Delivery Systems, Marcel
Dekker, Inc., New York, 1978

67 Ledermann J.A. et al. (1991) Int. J. Cancer 47: 659-664

68 Bagshawe K.D. et al. (1991) Antibody, Immunoconjugates and Radiopharmaceuticals 4:
915-922

69 Vaughan, T. J., et al. (1996). Nature Biotechnology 14, 309-314.

70 Hutchings, C. Generation of Naive Human Antibody Libraries, in Antibody Engineering,
R. Kontermann and S. Dubel, Editors. 2001, Springer Laboratory Manuals, Berlin. p. 93



Table 1a

3LZ 8LZ z Db'LZLZ 9Z2to 52 C VZt-cul OVO0OODO
0(9000VV13'a00000JO00J M2 .200
W@200880M 2 N.p~ 2.G 1 LO.Qa co 04 :e C C c ETGB2M@3M00510
CCCCccCOOaaaaa-'aaaaaaaaaaW

2008/ 099178 PCT/ GB2008/ 00051182 136 Clains W claim

1. An isolated binding nenber specific for

i nmunogl obulin E which binding nber has an | C50
geohean |forj i nhi bit|on| of| cal cijum|si ¢nal l'ipg J nduced
byogdng/m— T g T RBC-TERST [celiTs|of [Tess thap I nN
12 An|§f_g_l_afnrl hilndi nal e cerdilnal s Al b g
- 4\t T LER 1 =4 AC R BARAT ERRER = R R SA \TD\.IU‘[IIU U CT LI L
WA el 1 |t he | €50/ geonean for| ilnhilbition of calcju
spgmal bijng |i s |l ess thap O InM |10 |3. |An}i spl af ed
GhAT g e specifi¢ fpr [ munggl obulli n| E Whi ch
:EE(H g nenbed— haslan .HECLforj*!'ej”:nﬂ:n} of—satd
=p VAt n¥ |nenber| t¢ immunog] obuliln E in serumat |kas
Qlltot of d || oWer |t han Xol ai rTM 15 {4. |An i sl at ed| bi hdi g
Ihenbe cording to|ciarm 3 whereijn gai ¢ bind ol . | o
mefbel Zhas | an 1 ¢50|at |1 east| 50 fdl d|l ower | han

oL Al rIM 5§ An i[sollat ed pi ndi ng renfjer Sp(FC”S!;S for
nunan| | nogllobulin Elcohprisiingla |set CDRs
HCBR1| oHCDR2, |HCDR3, LCDRIL, LCDOR2 |and LCDR3 -Wher ern| -
Nes SEE OF | 2 has 10 of flewgr am no aei ( | -
“dgg—% eohs—suhstitutions—d tions—andfor T nser{i ons
rom |~

g9 0}

V9 e ]

€9 TR

29 4

19 w

09 <

69 >

&J 89 [T
8 1S -
T 9g I

1] o

s z

€S [
ves o

A a

1Is | =

0S -

ge >

- e |-
B e

o =
T ze | >

A [

[=;]

2 lzlzlalzlzlz |23zl lgl228 (3.33
85 Q °m'8 Ocowong g °N°<r°mg -g_gh_gw-g_gh
S€ [ETIEF| & ENENET|a|aETETEN 8|S EVE| 8 (2T

=1 = = ic c [ = = bl

2 12 |12 |EI K | |E|EI | | |§|%< [<|&]<




a reference set of CDRs in which: HCDRL has the am no
acid sequence of SEQ ID. NO 103; HCDR2 has the
HCOFR3I/682008/000510

wW@priono9res d sequence of SEQ ID. NO 104;
the am no acid sequence of SE(?3
has the am no acid sequence of

 ID. NO 105; 25 LCDR
3SEQ ID. NO 108;

LCDR2 has the ami no acid sequence of SEQ ID. NO 109;
LCDR3 has the anmino acid sequence of SEQ ID. NO 110;
6. An isolated binding nenber specific for hunm
I mmino@Pbbutiln E accondipng fo | 30 Claim5(where|n the
am no ggj d SUDSTI T UTT ONS| cCoppr|i S€s or| Tewef am np
aci d subsiti-Hut-Hens—WO—200B+0994+8-PCH-CB2098/-D6051
137 |7.° i 5al at|ed | bi ndi ng prenber| cdnprli singla set| of
CDRs:| PRUDR1e |[HCDR2, HCDRB, | LADRL, LCDR2 and| LCDR3
wher el odflDR3 ™ canpr i ses: {he[ ani Ng agi d [SeEquence]| of
SEQ ][Q I’\U _LO . oL 9 An 1 benllat d. - hH ndy nl; a¥aaa¥a¥s
.m . 4 ' B4 O /' L I J.\JI AT T L‘IIILIIIEN LILA "2 0L A "4l
acccgd}’?ﬂﬁ t9 |d dim5 conpribing a sdt of CDRs: | HODR1|
HCDRR|, OPICDR3,| £« (DR],< |GDR2 prd &CDR3 ahes¢in|t he <spk
of (CORSgs COBPTL IS, | TP [ NaF ,LNg @l |y |agi| ¢ FEaUEnceE
of $EQ—B—NO—1103—HCPR2-hastheamnoeraectd
sequenc® of *SEQ| ID. N [ 104: | 10| HIOR3 %haf t el ani nol ®
aci d |sepuenoq of| SEQ |I1-D| NO- 105; wL/CDORI~ has |t he -arno
aci d segguenge of[ SEQ TPl NO_ I8, [LEDRE s The [~ | &
am no—acid-segugnee—of—SEQ-HB—No—109— L CBR3+Hhas
t he |ani o laild seqlience of SEQ 1D |NO| 110:[is|9.| An
isol—alt e® bj adi ng nmgnber or VH dorﬁai n cqnpri sing|the
ant i|bodys 1| 5IODR3 SEQ TP NO 5 Th ore ¢r pore o
t he If oH-owrg-—sdbst-Ht-tH--ghs+—Kab restdue—96—+eptace
by S, [ M® or*T: |Kabat |residue 97 repladed|L or G
Kabat| rési duel 98 repl aced by K 20 Kabdt nesidue 9P
r epllacegh by, S, . |, Or E, [ Kapat| rgsi que[100
r epl| aeed—by—A—or—t+——t0—Pn—+selatedbird-rgrerber-of
VE| domaf*h k8nprilsi ng thelanti bopdy| 1 || CDR3
= 65 | >
=
~ 89 [Th
& s
o b=
T e | w
1] 0
4] z
€9 [}
ves o
rAY] o
s | —
0g -~
Geg >
- vt |-
&l e
o 4
T ze >
1€ a
2 x> x> > 12> |>,> 2 2 > |2 > (> | |>» |>»
T 5 B.18_18 18,1838 |8.18.18 |3,/ |8 228,88
£3 2Raglan~ae|salaylaeaglanae|a-|20a|seal
X £ cE [E |E |E |Ex|e | (& |8 |E |E |E®E |E |Se
2 < g | € <7< |€ | [€ |< |[€ |< |< [€ |<




(SEQ ID NO 10) with one or nore of the follow ng
substitutions: 25 Kabat residue 94 replaced by T, R
wW@00B09678 N, H Q or A Kabat residue 95 repP@re#2008/000510
K, S, 1, G H M F, R N Kor Q Kabat residue 95A
replaced by L, H D, G R N!¥ K or E Kabat
residue 95B replaced by T, H S, Y, L or N Kabat
residue 96 replaced by G or A, 30 Kabat residue 97

Dy P STor [G [ II[ An i[solfateq, bi ngi ng menber
ar—itm nunogbul Hn B whii ch bilndg ah epitope VWO
178 PCT/ B2008/ 000510 (138 whi ch Corfpri ses
Lriomla flig stz | g helayy £hat n sand elemenf s
arnAanA 1l ~C hAaAvyvy hai n 119 n taoanl At ~A
\UA VAV R AV | I\‘JL_ ICU.I_)’ T LILIO) L. 1 LIIE=AY4 at ©vu
mentfer Spetilfic flof | AmAadf obulli®n| & wer ei p
di-nga |5¢ renber | binds| £q @n £pit Ope| un
Ur'JL_)LiIi_I IlEme go) STy T b:'zLuc: £ LlJ_S}G hrpugh -
A ildellsilve || & i rls? Iu:%=av chiin ahd
Arig342, |Alad428 tio Thr434 |i ngl usi ve, Thr436
ng @ ua72 T ajsecond TgE[heqvy [ chain. [[0 3.
t ed—binding -renber—spedi-fiHcflor H-munoghpbul-in
ihg tg Claim 12 whereiln tlhe|epijtope furthef
Spqugar noi eties [d cNAgl gand [Man6 iin a frstg
FEWEE PN 29 - P, PN PP -y e +as N O 12 Al o b ani~nal
\'4 gl rTarmu nga LI A Ly valjl I |1 rna poecouitld
v _dhailn.- 1141 An isol dBi ndindg annrh:r
2 e M N P O U U A S
®qr i|mmjnogl obul | n [E wher|ein sai d|bi ndi ng | 15
TS 1[0 qrm ept fopE 1T i nogi oot m €
ng-l rasidues u300, | Glin392 tla Asn394
exiln g fijrst | gE heavy |chgi n|and Leu340,
Ald428 to Thr434 Jnclusiivg, Thr436] Ser4B7 and
HA second-gErheavy—ehatn—20—35—+Ar+splat-ed
ntnber| specifi ¢ for | nmunal ogbulli n| E accoprd| ng
124 wherlein the epitope fiurtlher conprises
_nga1"6§n‘0ﬂ5tic: rcNActang—Man6—a st gk —heayy
hajn—16—The bilnding-nepber accgrdilng ftolany ope of
aj g 1 ¥g 15 where¢inithe bj nding 25 nenber |is|a
mynpcfconaLl [antibady [ I}~ AN f sof atjed (nugleffic aci
nyl ecul-e edcodi-ng—an—i-solate Fading—renrber accprding
to fans one |of |clding | |to] 16]
Le >
{115 o
62 | «
¥l 82 o
[=]
Q| otz | =
a.z -4
ViZ | »
Z |o
2 |w
74 o
144 b~
g’ > > > > > > > > > > > > > > > > >
o5 B R R R R E R
88 |2T|82lgw|SR|8R8 88 av|ad|aR8elam|aR|al|8x|ak
xE € |E |E |E |E |E |E |IE |E |E |E |E |E |E |E-|E |E
2 [l [ g < K |< € |< < |[€ |[€ |< |€ |€ |< [<




30 18. A host cell transfornmed with a nucleic acid

nol ecul e according to Aaim1l17. 19. A nethod of
w@e@dioedingy an i sol at ed bi ndi ng nmenber accor di NRCT/GBagv$/000510

one of clains WO 2008/ 099178 PCT/ GB2008/ 000510 139 |

to 17 conprising cul turing hod® cel I's according to

Cl aim 18 under conditions for production of said

bi ndi ng menber. 20. A pharnaceutical conposition

conpriesi|ng {a bi ndi ng nenbler Jacdordi ndg T _any pRe[ ,9 of
cl ars——t9—316—and—a—pharpaceduti-cadl-ly acceptaple
excli pPent® |21, A|phar maceu®ilcdl| €anposs {i oh ac&or @i|ng
tp (Clasé m20 conpli=si ng apn | gqlaties |hi nd hg henper
ax..uggélg tro cuq one_of ——ctats L to 16— 20mvtHuceiHat
10 [1d5mM g CF A ginj Bel Tpt¥ 6. D0 D22 THfe| © | © | =
CQUPO®i tliten mgool dd Ng [0 |Chali M2 [0k |24 |fof use @s |a
Ml ggmgnt .| 5 19, 23 h{ss O ot [Ng [COMROST 1 oI Ol (ﬂ‘l arnrz
f i tredting a disorder assogcidted wiith!lgE e
of [t H& dofpositi on acc:)rdli ng tq cllaim 20 or 2,
wher eggn [the dijsorder 15 one |or | nore|of [an|al|ergy,
asth..b, ot —brgheiits—20—28—Useof HHheée—cbappsiti-gn
atdor'ding=tlo ¢laim 20 pr |21 |whdreiln {he!di sorfder|is
ong aw nmwrie of allerg|jc [rhijnitlis, allergi ¢ cpntiact
der[meggi t[r g, afopic verpatitis, angphytactte eactiot
f pga—atHergy—TurHeprp—irE-afratory—bowel dfse ;
epdi MBphi®ilc gasf{roenterijtisg, |drug-induced rpash,
al ller@gi ¢ ppt hal nppaf hy| al 'ergijc_gonjuncti yit[s,
astthra—Broenehial-&—25-al riway hypenresponsi veness|
casnefi g %l|l ergy) drugtinduged |al ller gy, | dr lig-| nduced
hyerssenst i vity|syndrpne, netdl alleéragy, :Jccupathcnal
hyfrer.sensttivirty rpneunpatt-S,—rehfrorte
hyperSensttivity|pneunpniltis. dol d hypersensitivity,
el Mt hiz |i nfection i hduced hypeérsensitivity, | atlex
|[eTogy [gd hay {ever.| 3
,.g .
B pe T
€e >
(4 o
L€ >
(114 (L)
6¢ <
x| 82 o
8
Q| 2z | -
alZ Z
ViZ | w»
lc 7
9¢ 7))
414 (0]
e -
=3 > > > > b > > > P > > Py > > >
- ° |8 |Bv (B (BT |T |T |T |T [T |B U [T B
83 |8m3x|38=283n|2e|2g20(32)8 50 2x 5|80
e -0-"_-0-1 -t vhed e it ot ﬁm-lﬂ -t it
2 TR R R EET T 2 E E |E RV E G




10

15

20

25

30

WO 2008/099178 PCT/GB2008/000510

136
Claims
We claim:
1. An isolated binding member specific for immunoglobulin E which binding member

has an IC50 geomean for inhibition of calcium signalling induced by 25ng/ml [gE in RBL-
ER51 cells of less than 1nM.

2. An isolated binding member according to claim 1 wherein the IC50 geomean for

inhibition of calcium signalling is less than 0.1nM.

3. An isolated binding member specific for immunoglobulin E which binding member
has an IC50 for the binding of said binding member to immunoglobulin E in serum at least

10 fold lower than Xolair™,

4. An isolated binding member according to claim 3 wherein said binding member has

an IC50 at least 50 fold lower than Xolair™,

5. An isolated binding member specific for human immunoglobulin E comprising a
set of CDRs: HCDR1, HCDR2, HCDR3, LCDR1, LCDR2 and LCDR3 wherein the set of
CDRs has 10 or fewer amino acid additions, substitutions, deletions and/or insertions from
a reference set of CDRs in which:

HCDR1 has the amino acid sequence of SEQ. ID. NO: 103;

HCDR?2 has the amino acid sequence of SEQ. ID. NO: 104,

HCDR3 has the amino acid sequence of SEQ. ID. NO: 105;

LCDRI1 has the amino acid sequence of SEQ. ID. NO: 108;

LCDR2 has the amino acid sequence of SEQ. ID. NO: 109;

LCDR3 has the amino acid sequence of SEQ. ID. NO: 110;

6. An isolated binding member specific for human immunoglobulin E according to
Claim 5 wherein the amino acid substitutions comprises 6 or fewer amino acid

substitutions.
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7. An isolated binding member comprising a set of CDRs: HCDRI, HCDR2, HCDR3,
LCDRI1, LCDR2 and LCDR3 wherein HCDR3 comprises:the amino acid sequence of
SEQ. ID. NO: 105;

8. An isolated binding member according to Claim 5 comprising a set of CDRs:
HCDR1, HCDR2, HCDR3, LCDR1, LCDR2 and LCDR3 wherein the set of CDRs
compriss:

HCDRI has the amino acid sequence of SEQ. ID. NO: 103;

HCDR?2 has the amino acid sequence of SEQ. ID. NO: 104;

HCDR3 has the amino acid sequence of SEQ. ID. NO: 105;

LCDRI has the amino acid sequence of SEQ. ID. NO: 108;

LCDR?2 has the amino acid sequence of SEQ. ID. NO: 109;

LCDR3 has the amino acid sequence of SEQ. ID. NO: 110;

9. An isolated binding member or VH domain comprising the antibody 1 HCDR3
(SEQ ID NO:5) with one or more of the following substitutions:

Kabat residue 96 replaced by S, M, or T;

Kabat residue 97 replaced L or G;

Kabat residue 98 replaced by K;

Kabat residue 99 replaced by S, W, A, T, or E;

Kabat residue 100 replaced by A or L.

10.  Anisolated binding member or VL domain comprising the antibody 1 LCDR3
(SEQ ID NO 10) with one or more of the following substitutions:

Kabat residue 94 replaced by T, R, D, P, E, N, H, Q, or A;

Kabat residue 95 replaced T, K, S, I, G, H, M, F, R, N, K or Q;

Kabat residue 95A replaced by L, H, D, G, R, N, Q, K or E;

Kabat residue 95B replaced by T, H, S, Y, L or N;

Kabat residue 96 replaced by G or A;

Kabat residue 97 replaced by P, S or G.

11.  Anisolated binding member specific for immunogbulin E which binds an epitope
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which comprises elements from a first IgE heavy chain and elements from a second IgE

heavy chain.

12.  Anisolated binding member specific for immunoglobulin E wherein said binding
member binds to an epitope in immunoglobulin E comprising:

residues Glu390 through to Asn394 inclusive in a first IgE heavy chain and Leu340,
Arg342, Ala428 to Thr434 inclusive, Thr436, Ser437 and Glu472 in a second IgE heavy

chain.

13.  An isolated binding member specific for immunoglobulin E according to Claim 12
wherein the epitope further comprises sugar moieties GIcNAc1 and Man6 in a first [gE

heavy chain and sugar moiety Man 5 in a second IgE heavy chain.

14.  Anisolated binding member specific for immunoglobulin E wherein said binding
member binds to an epitope in immunoglobulin E comprising:

residues G1u390, GIn392 to Asn394 inclusive in a first IgE heavy chain and Leu340,
Arg342, Ala428 to Thr434 inclusive, Thr436, Ser437 and Glu472 in a second IgE heavy

chain
15.  Anisolated binding member specific for immunologbulin E according to Claim 14
wherein the epitope further comprises sugar moieties GIcNAc1 and Man6 in a first IgE

heavy chain.

16.  The binding member according to any one of Claims 1 to 15 wherein the binding

member is a monoclonal antibody.

17.  Anisolated nucleic acid molecule encoding an isolated binding member according

to any one of claims 1 to 16.

18. A host cell transformed with a nucleic acid molecule according to Claim 17.

19. A method of producing an isolated binding member according to any one of claims
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1 to 17 comprising culturing host cells according to Claim 18 under conditions for

production of said binding member.

20. A pharmaceutical composition comprising a binding member according to any one

of claims 1 to 16 and a pharmaceutically acceptable excipient.

21. A pharmaceutical composition according to Claim 20 comprising:
an isolated binding member according to any one of claims 1 to 16
20mM Succinate
105mM NaCl
10mM Arginine
pH 6.00

22.  The composition according to Claim 20 or 21 for use as a medicament.

23.  Use of the composition of claim 22 for treating a disorder associated with IgE.

24.  Use of the composition according to claim 20 or 21, wherein the disorder is one or

more of an allergy, asthma, or bronchitis.

25.  Use of the composition according to claim 20 or 21 wherein the disorder is one or
more of allergic rhinitis, allergic contact dermatitis, atopic dermatitis, anaphylactic
reaction, food allergy, urticaria, inflammatory bowel disease, eosinophilic gastroenteritis,
drug-induced rash, allergic opthalmopathy, allergic conjunctivitis, asthma bronchiale,
airway hyperresponsiveness, cosmetic allergy, drug-induced allergy, drug-induced
hypersensitivity syndrome, metal allergy, occupational hypersensitivity pneumonitis,
chronic hypersensitivity pneumonitis, cold hypersensitivity, helminthic infection induced

hypersensitivity, latex allergy and hay fever.



