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(54) Title: ITUMAN ANTIBODIES AGAINST EOTAXIN AND THEIR. USE

{37) Abstract: Specific binding members directed to eotaxin-1, in patticalar human antibodies and antibody fragments against hu-
man eotaxin-1 and especially those which neutralise eotaxin-1 activity. The antibodies VH and/or VL domain of the scPv fragment
herein termed CAT-212 and of the IgG4 antibody herein termed CAT 213. One or more complementary determing regions {CDRs)
of the CAT-212/.213 VH and/or VL domains, especially VH CRD3 in other antibody framework regions. Compositions contain-
ing specific binding members, and their use in methods of inhibiting or nentralising eotaxin, including methods of treatment of the

human or animal body by therapy.




dlwected'to eotaxin-1, in particular human ant i bodi es agalnst human

eot axi-n-1 and espeC|aIIy those which neutralise eotaxin- 1 actgy
Preferred wihmeisymnt s of the present invention enploy the 8@%@

and/or VL domain of the scFv fragment herein terned CAT- 2 P9 he

| g&A antibody herein ternmed CAT-213. Further preferred enbodi nents enpl oy
one or nore 10 conplenentarlty detern1n|ng regions (CDRs) of the

CAT-212/-213  Vigeapd{ s ‘?‘%}qﬁ t her anti body
framewor k regi ons. Further aspects 0 gdﬁ%ﬁﬁﬁﬂiﬁaﬂﬁﬁﬁfhﬁﬁ prOV|de for
conposi tions containi-ng specific binding nenbers of the invention, and
their u |n ne%ﬁgﬁs of |nh|b&%bggﬁ$r 15 neutraI|S|ng eot axi n, |nclud|ng
met hods R Sr %ﬁﬂ%l%Wmerr@@eﬁ)t axin-1I.
is a cheimetdﬂe%ptt@tecw%%—'l LRy C' tor,

which is expressed predom nantly 0 eosi nophi
ant i bod AR IBetasdatlo aarmlelspecmdd@] rebyoisiel mmlaml ﬁélﬁ:ﬁeﬁlcjl’éé té&i&txﬁxf

eosi nophi | es of - infla In o e enbodlnent the present
i nventi Q’n %p:lgr\%l% és 5% & egnmf{'% thea REESEAT Arvenitiosh was
derived mMyathanmh@@elydmpb@wurbw )ﬂomﬁ&}& 22 Rt elEY 2% AR ¢ alises

human egfaX|n wth an I1C50 of 650 pMin a functlonally rel'evant
(chenot F?}an8r§§9a§ATC§122§2dl@fbﬁhehﬂgﬁ4aﬁh¢nhpﬁm1HeaeﬂﬂDb@&mba pM In

a furthenrephadi 212 scFv i.s reformatted as a human
| g4, the antlboggB the%h %Eﬁgﬁégacﬁ?gAﬁﬁmeER? S¥BL0Y §R%5i9R fREepot ency
30 ti§ Cavwmplementanébyr dbisemihiimgnregtianisn,(Coikkh aF k630 cafr-338 /pbhin the

chenot axi,s 213 al so. bl o¢cks_npnonucl ear cell chenbtaxis In
ov. Ibun?ﬁ s§§29¥ gﬁﬁgﬂWEénsBo?ﬁpﬁﬁﬁaéiﬁ VEn@PREATn2 p¥heat emtlipobiyock
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allergic inflammtion.
provide for comp031tlons contalnlng specific binding members

of the 1nventlon,‘and thelr use in methods of inhibiting or
15 neutrallslng eotax1n,_1nclud1ng methods of treatment of the

- human or animal body by therapy.

Eotaxin~1‘is a chemoattractant pretein tﬁat binds to a
specific receptor, CCR3, which is expressed predominantly on
20 eosinophils. An anti-eotaxin-1 antibody may be used to inhibit
. eosinophilia and the reeruitment-of eosinophils to sites of
) . inflammation. In one embodiment, the present invention
provides a'human'antibody fragment, named CAT-212,  which was
: derlved from a scFv phage dlsplay library. CAT-212 potently
25 neutralises human eotax1n, with an ICsq of 650 pM in a
functionally relevant (chemotax1s) bio-assay. CAT-212 is of
high affinity with a Ky of 15 pM. In a further embodiment, |
" wherein theLCAT-212_seFV is reformatted as a human IgG4, the
antibody has been hamed CAT-213. CAT-213 is of similar potency
30 to CAT-212 and neutrélises‘human eotaxin, with an ICsq of 700"
pM in the chemotaxis assay. CAT-213 also blocks mononuclear
cell chemotaxis in’ ovalbumln sensitised mice. Both CAT-212° and

CAT-213 potently block eosinophilia in an in vivo model of



Eosi nophi | s hdrnally account for 1B3 % of the total peripheral _-blood

| eukocytes. A-marked accunul ation of eosinophils, a condi ti drSEkndPh as
eosi nophi | ivaQ ogegrspccur in-many di sorders such as allergic

parasitic infections and cancer (Rothenberg 1998). Eosinopﬁ#?&%ﬁﬁ@E27
classified as having greater than 350 gosinophils per cubic mllineter of
bl ood, "and in severe.cases levels may rise to over 5000 cells per 10 cubic

nillinetgileggiﬁekh gﬁmﬁgEEngating in the peripheral blood of the diseased
i ndi vidual, e S|nopﬁ|_s may also selectively accunulate in any tissue in

the body. Such eosinophilia can be harnful due to the pro-inflammtory
effectségf the ep inoghils. In eosinoggilic_conditions such as 15 asthmg,
there i SIFLRRMTS BOEBRILY areRuUREt fBENLBR e nafibbhe ototali periphegal
eosi nophpi So@Ne$ fby of Iy S j nophi1 s accumul at e at
inflannataﬁi s%?efyﬁﬁgé% g%é§§§%%& %génge' %$8p$%I%%§%ﬁ°§E} dts® dependi ng
on the comithbionnkedwRtas yeokineshpl balcesh | oediei in i maRgi @ §o£4VE§ onment .
Eosinop@dé?_éénnfin nnnxdtoxic inflannatong nediators that are stored in
granul es. Opot- actT Vel 1O B3PS 0P et ot C ol B Yt Hemberndfcargeoki nes,
cosi nophiRatitagsany 7 8s) 0 réd HeesiNes s d Widssidfal Joclagggationic =
proteins, such as major basic protein, 25 eosinophi erive urot oxi n and
eosi nopHTS&-ferdidtad® qgpinamhiilppenchibiat gulllebisiaionhi ¢S wisai s el ease
chenpat t tgnt, | pid. i rs such as |l.eukotrienes and a w de range of
i nfl amréa{r%fyﬁgysfe&?%\éeg% i\%ng%%egﬁ&%y SuBtt atr?c&v%%&%iﬁﬁlﬁ i

cyt ottoxicubeid etitlsl iore tds.s Ues wesliC la s den AR HHGRP Aty K el idm ' in

ast hna éﬁptﬁinqiggi 1998) . Chenokines are a group of honol ogous 8B10 kDa
prbt ei ng - ster elggfﬁeats@éjt IR B @af inerbilsninadeslmsed on the 3 S
E P 2004 1\WALA67 S RETIGRLG0RT, 3 fRhAL Ve RSl gns Sf,the conserved -

cysteine residues.. : o
eosinophilia can be harmful due to the pro—-inflammatory

effects of the eosinophils. In eosinophilic conditions such as
15 asthma, there is frequently a correlation between the number

of infiltrating eosinophils and severity of the disease.

Eosinophils accumulate at inflammatory sites ﬁhere they can

su;vive for prolonged periods, depehding on the combinationAof
‘20 cytokines produced in their immediate environment. Eosinophils

cpntain many toxic inflammatory mediators that are stored in

granules. Upcn activation by one or more of a wide number of

N

'éytokines, eosinophils degranulate to release these toxins
that include cationic proteins, such as major basic protein,
.25 eosinophilgderived neurotoxin and eosinophilic'peréxidasé. In
'addition, activated eosinophils also releése chemoattractants,
- 1ipid mediators such as leukotrienes and a wide range of
'ihflammatory.cytokines; Many of tHese substances have
significant cytotoxic effects on tissues, such as the

30 reSPiratory epithelium'in asthma (Rothenberg, 1998).

Chemokines are a group of homologous'SBlo kDa proteins

(Luster, 1998) that are subdivided into families based on the



Chenokiries play an inportant role in nediating | eukocyte ext ravasati on
fromthe blood into tissues as they provide the directional %iS@ﬁazﬂg‘* for

t he novenmewto @fsshsgukocytes during. 5 nornmal devel opnent an(il,cti.m. @ﬁi S,
and inportantly, in inflammuation. Al though there are numerous chenotactic

subst ances, such as |eukotriene B4l interleukins and bacterial. products,
that are able to.-recruit eosino.phils to tissues, only the chenokine,

eot axi.n- : o) oL : sinophils specifically. Human
eotaxin ’?%I%@ln%%?%% ?%pl yé%i%%%%gcgﬁ%{fpn%frﬁ%ldﬁsﬁc (Cys-Cys)
subf ani |Ghexolcirpemks by . a hip@ricint ofoldulre et ng Managd@piesed by the
presence of .4 conserved 15 cysteines,. the first 2 of which are adjacent
and shar¥'Fa@R e HehtiS PiRadeditod-igmres akide®k rfowides thani | y

i ncl ude Botadd M) (FESSTRNVWL L mokddan WY 1990).. . eotaxin-3
(Shi nkai et al. 1999)3,9'{J nonocyt e. chenvat t reélcttygrﬁ %gir‘%"f"‘l R 9L vep- 2,
MCP- 3. MORgl pMeresl qrveantCaind itomstodsils, B30D)impadraapiage i'n i nfl ammat ory

protein . MP)_ -1.. M P- Al LARC, 1309 and-RANTER Eotaxin-1 is an

8.4 kDa,lr";éﬂfl %rﬁqanol%d cfllé%{ﬁ"bq-l;h%%%e VS ARG OUfe tREmS &G ithe

br onchogutealaaicd 55V agecH BAL ) ddrstd ifdreme?d ahter-g8nk¢hal Efiggﬁggﬁé%ﬁ? sed
a)-. e

guinea pigs (Giffiths-Johnson et al,:1993; Jose et al,

mol ecul PARBIGGSystthatyeita fade do Feosordm eondmophtilscttantt iasuets,i nduced a
subst antjal cu | of afelele] at _its _intradermal injection site..
The gui ?ggyp?g%gg#ﬁm%%q} e,efolchrsds){l%clriohég -\?ggesglﬁwélt 8 F°£§845, Rot henberg
et ‘alo, ®@eEapphfidld epedify cailse (Rothenberg et al, 1995b). The hunman
eotaxi n gene was subsequently identified (Kitaura et al 1996;

Gayci a- Zepeda et al 1996; Ponath et al, 1996) and the rat honol ogue has

more 3 SERa2006: MO0 LIORT GaREE GBOLHA0227160G°RUUNNIRY GLBNSToe (N ! ams

et al, 1998). Human eotaxin
- or CC (Cys—Cys) subfamily of chemokines. This group of

molecules ‘is characterised by the presénce of 4 conserved
15 cystéinesr the first 2 of which aré adjacent and share a

‘sequence identity between 20 and 75 %. Members of this family
include ectaxin-2 (Forssmann et al, 1997; White et al, 1997),
.eotéxin—B {(Shinkai et al,.1999), monocyte chemoattractant
protein (MCP) -1, MCP-2, MCP-3, MCP-4, MCP-5 (Van Coillie et

“20 al, 1999), macrophage inflammatory protein (MIP)-1, MIP-18,
TARC, LARC, I309 and -RANTES. |

\-_/

- EBotaxin-1 is an 8.4 kDa, 74 amino acid protein that was first
detected in the'bronchoalveolar lavage (BAL) fluid from
25 allergen challenged sensitised guinea pigs (Griffiths-Johnson
et al,i1993; Jose et al, 1994a). The molecule ﬁas.first
identified as a potent chemoattractant as it induced a
. Substantial accumulation of éosinophils at its intrédermal
| injection site. The-guinéa pig gené was the first cloned (Jose
30 et al, 1994b, Rothenberg et él, 1995a), followed by mouse
" (Rothenberg et .al, 1995b) . The human eotaxin gene was
subsequently identified (Kitaura et al 1996; Garcia-Zepeda et
al 1996; Ponath et al, 1996) and the rat homologue has more



6la |dent|ty wi th mouse and gw nea pig eotaxin, and 62 % identit vmth-r'at )
eot axi n. The human gene is |ocated on chrom)sorre 17 and colpbiitd of three
exons and {uPoidgtdsons. The 51 flanking region of the gene

nunber of consensus regulatory elenents, including bindi ng&&%%b’rs) 0%7r AP- -
1,.NFB, interferon ganma response el enept and the glucocorticoid receptor,
suggesting that gene expression is reqgulated by cytokines as well as by

gl ucocortlcos 0 E o ax an be produced by a variety of nornal
cel | types %’pl) ff‘ﬂ%l i@eﬁ“ﬁ% eth%%obl%%% Té%eﬂh@ptamaehas T-
|yWDhOCYG%,:Lcﬂ@E‘@£ﬁ/ eﬁle@%m%t@ r(% a% <4298, ,qPgpaLh et al,
1996a;. Li et al, - Al 't hough eos I”s e mal n éffector cells ‘

for eot: a%@?ﬂt@b‘slwdﬁhllt%t eﬂ%‘fbaxzsyntﬂl‘twllzmeantgﬂma idne.‘mseetzea and store it
in-intr nuI ajima et _al, 1998). The rel ease of eotaxin
from egcgl%\%r%% e ?rfa? o cﬁt Jeget% PhE RSt S5t RRA FER BREERRS Aophi |
in ind| armmtor yf]fzmldirtg‘ Gﬁﬁglcﬁpt@guﬂhee)@err%s%&ft&ﬁh 20 berdpdyged from the
different cell types by many pro- inflammatory nediators, such as'tunour

necr osi scqra%ﬁrbsrusalrrﬁﬁi a’qfﬁ%rﬁ]@“&ﬁﬂ%d mﬁléldmmmﬂ_dl@taxte\s 2f (iASAP-
recentl bq@rb cly ?@m& 9 et al, 1997). It '
does no%ﬁ ‘exhi b|t C ose sequence r?g:}dns]e %aﬁ'um 5& C%}et%% It shares only 39_
% am no galmqbcqrd:eruq:ttq/ relaelpe:mgt @uggeéuimvmhaiﬁoj@e NexptSsSion is ‘

chem)attracta df:ﬂW h| | s and basophils, albeit up to. |10B fold |less
pot ent . % as nt?egeﬁ"sr &&drt By e Btrqansiticosexsidnkai et al,

1999j¢ but its pot ency aI SO appears to be | OBfold | ess than that observed
for ebtaxin. ~Consequently, eotaxin-3 is chemptactic for eosinophils and
basophi FEtemip e Seapinesiugeli §ly eovegrietat |ocﬁ1310(rhﬁatlaLtreal]ett}&>e“zEP 2004 WO

01/6675% QEhﬁﬁSwggﬁ%iellal cells, fibroblasts, endothelial cells, T-

lymphocytes, monocytes and macrophages (Cook et al, 1998;
Ponath et al, 1996a; Li et al, 1997). Although eosinophils are
15 the main effector cells for eotaxin, eosinophils also
'synthesize eotaxin themselves and store it in intracellular-
granules (Nakajima et al, 1998). The release of eotaxin from
eosinophils may contribute to the local accumulation of
‘eosinophils in inflammatory conditions. Eotax1n expre551on can
20 be induced from the dlfferent cell types by many pro-
inflammatory mediators, such as tumour necrosis factor- alpha,

j | interferon and 1nterleuk1n -1.

Eotaxin-2 has recently been cloned (Forssmann et al, 1997;

25 White et a1, 1997). It doee not exhibit close sequence | Y

" homology with eotaxin, as it shares only 39 % amino acid
“identity. Iike- eotax1n, however, . eotax1n 2 is a |
chemoattractant for ‘eosinophils and basophlls, ‘albeit up to.
10Bfold less potent. Eotaxin-3 has also been recently been

30 .ldentlfled (Shinkai et al, 1999) but its potency also appears
to be 10Bfold less than that observed for edtaxin.
Consequently, eotaxin-3 is chemotactic for eosinophils and

basophils only at relatively high concentrations (Kitaura et



5:al, 1999). In general, there i's substantial redundancy in tﬁf?gﬁﬁdi”g of
chenoki nes to chenokine receptors. Typically, several differe "

chenoki neswarda/seishe to .bind a single chenokine receptor, agdEsNesSely, a
singl e CC chenokine can bind to several different chenokine receptors. The
chenoki ne receptor, CCR3, has many ligands including eotaxin, MCP-2,

MCP- 3, MCP-4-, RANTES,. eotaxin-2 and 3. O these, eotaxin 10 appears to be
the nostyji mMaeyglegnt . Many of the |ligands, such as MCP-2, MCP-3 and '

RANTES, ' -have a‘relatively low affinity for CCR3 and are therefore not
particularly effective_ at inducing .CCR3 nediated events. In contrast,

eot axi n_hi nds to-th% CC c¢henokine receptor 3 (CCR3) with relatively high
af finity" RE*EE2L 055 RM-FPSHAFRABFLAL, TeguBaRNCHUAPhENsoPd nddagarifn i s
unusual cAERBE1GEsCRBTBKLABRIHE LBakptbraN! ¥yBiBds b0 GEGE.aqd not to any
ot her chenoki ne receptor, that 1s, eotaxin-i speCific for CCR3. 20 Human
CCR3 Sha8ibéemestofedchepnlsadeer aret able t095inPaaghéntle eheabkis896) and

is a 35 ' ack K even _trans rane domain protein. It
containgegghgggys ggnéénF%?s?ig’e%tFéEQEFHEQPCﬁSWQ AlEn§a8 BAnd to _
seri ne/ shvemnailndifgeirdneschembheneytepbpsai s, t arhet babpakgnpot enti.al sites

for Gprotein 25 nedi at ed phosphoryl ation. .CCR3 has no potential sites for
N | i nke8eGEREBEYI GFRan. hapenatvnhiverdpt brebrddsgbeohanbnseMaRd2hunan

eot axi bt R egqual 4af £io4 ( t aL, 1996 Muse, (Gao et al,
1996) aﬁngEfnggﬁp?b%%§%$%é %?H%%?ﬁ1%9§§d %tﬂsgﬁa%%egﬁbsgaﬁéﬁny been
cl oriéd appeshar to69e ahe 6o &t aimpor B&naci Mahgdeafi the Wl i fahdeRNsCER- 85

wo) ol Wiiods) TS Al R T Lghees on ZefA bl vaBe L onantaantEvatonD |
01/66754CR3 and are therefore not particularly effective at inducing
.CCR3 mediated events,.Ih contrast, eotaxin binds té the CC
chemokine receptor 3 (CCR3) with relatively high affinity, Kd
15 = 0.52 nM fPonath et al, 1996a).'Fﬁrthermore, eotaxin is
 unusual among CC chemokines in that it only binds to CCR3 and
noct to any other chemokine receptor, that is, eotaxin is

specific for CCR3.

-20 Human CCR3 has been cloned {(Combadiere et al, 1995; Daugherty
et al, 1996) and is a 355 amino acid, 41 kDa, seven
3 transmembrane domain protein. It contains four cysteines in
‘ . its extracellular dqmain and eight serine/threonine residues
_ in the cytoplasmic tail that are potenﬁial sites for G~protein
ﬁr‘mgdiated phosphorylation. CCR3.has.no potential sites for N-
rlinked glycosylation. The human receptor binds both mouse and
human eotaxin with equal affinity (Daugherty et al, 1996).
- Mouse (Gao et al, 1996) and gﬁineé pig'(Sébroe et al, 1998) -
'CCR3 have subsequently been cloned and share 69 and 67 % amino

30 acid identity with human CCR-3, respectively.

Human CCR-3 is principally expressed on eosinophils (Ponath et

al, 1996b) and basophils (Uguccioni et al 1997; Yamada et al



3 SEP 2004 'PCT/ GBOL/ 00927 1997). It is also found on TH2- type T cells .

(Sal lusto et al, 1997), microglial cells in the central ner vp s%ﬁtem (He

at al, 19w700ﬂ6w5dendritic cells .(Rubbert at al, 1998) g%h '
1’?1"32?:0?3

chemat t r actant and activator of CCR3 expressing cells.

on eosinophils, eotaxin causes intracelLular .calcium rmbl | i sation, o

initiatien of i ntracel | ul ar actin _polyherisation, upregulation of i ntegrin

expr esssy nd:{ he duc on o] ygen radi cal_production (Tenscher et -

al , 1992JL E‘ sn]e{r \d % %Ré %gs %r%s‘%@df%t(%lﬁﬂ%m a&tyahi gh 10

| evel s @REDIS) NaphibgL Yhi hcél:DlQOQn él@@uaélﬁ e 409, 000
ot Ry befsout ookt (e

(Ponat h at aI 1996b receptors per cel

MCP- 2, MR- 3 MReTRANTES: ebbs brMbbeh'enekrae, rEBQ@IOrﬁo@Maﬁﬁ t han
CCR3 an te chenpattractjo a wide variety of cell

t ypes. ansceaégnc%ﬂr%gfg@[lﬁa%%% ?sa?ﬁ]g‘ﬁ 2F e%% 6‘?‘}% TR TERRENT et $n is’

abl e % oOrsrieaidiimgild:@R&ha‘irmﬁéjrr&fphﬁIlﬂ asht &Rl @ %@Xﬁﬁ {91 such

as eosi n%%?l ls. T ere rs a grow ng body of. evi dence t hat
effects® GiehPTirs e kit et 9 £ al n yradeblel ar easietrer aI | n Vi vo

studi es elﬁ\é%_ﬂ,ﬁﬁg | r anti bodies. One such study
| ooked gdlt he ef f ects 'of ﬁﬁdln%igivineousf;?@#v% R IR At FhRot axi n

ant i bod}nduemml @ﬁ‘atowQe(nlmmai; gotethc2ibrg(Thstdyr 6ot axi N i t . 25
pol ycl o?. AN, S unfggv I nt val bum n-chal | en ed mce. Antibody '
admni s afll on pr| &al | A FeRF §3ed Rf’dﬁﬁrqula‘nﬂw 58%h as

rreasnﬂr edelry Hshennwiancehiaes wiephide orre n I'eolar -
vage %EAL)O fl UI d. SSQJ'?here are also a nﬁ:{%{ ()I’Ifﬁ'%epobé{lO C‘lf e Sfects
l'oca 9 88! ﬁpw&he@taﬁtlu-é@t%h)n reEmeiodise e Hudil les e{ar@l ack397).

Sﬁf%l oEdphiBecOshBnY 3805, ONCRen PhERR B skl i nhd P
chemokine receptors other than CCR3 and can therefore medlate
chemoattraction of a wide variety of cell types In contrast,

15 due to its high select1v1ty for CCR3, eotaxin is able to
specifically chemoattract and activate CCR3 expreesing cells

such as eosinophils.

There is a growie? body'of evidence that blocking the effects
20 of eotaxin may ueed therapeutically. There are several in

vivo studies that have used either rabbit or rodent

? antibodies. One such study looked at the effects of an
intraveneously (iv) administered anti-eotaxin antibody.
Gonzalo et al (1996) injected 20 jug an anti-eotaxin rabbir

125 polyclonals antlserum iv into ovalbumin- challenged mice.
Antlbody admlnlstratlon prior to challenge reduced the
eosinophilia by 560, as measured by the number of eosinophils

_accumulatlng'ln broncho-alveolar lavage (BAL) fluid.

-30 _There are also a number of‘reports of the effects of locally
administered anti-eotaxin antibodies. Humbles et al {1997)
-described the co-injection of guinea pig eotexin (10 ng) with

a rabbit polyclonal anti-eotaxin antiserum (10 pl) into the



3 SEP 2004 WO 01/ 66754 PCT/ GBO /00927 7 skin of naive guinea pigs that had
received a prior injection of "In-labelled eosinophils. The 3p§g'§/c2m§nal
anti body wwwo @lskes4 to conpletely block [ocal eosinophil accypgy ﬁ5
Simlarly, Teixeira et al (1997) used a nouse nodel of eosinophi I|II a inb5
whi ch marine eotaxin (1-30 pmol) was cerinjected with a rabbit polyclonal
anti-eotaxin antiserum intradermally into the sites of 4-8 hour active

t act 5% and 20% of -th ‘ )
ant | ser S E POEAATS BISRE S dharned G TS JRoOT etpiettiRRy. 11
addi ti omf Sﬁnm—eemul@:ﬁ%)sll&mﬂ\@ | aoleedcaty ﬁ@g@pﬁh@@gﬁl% tipn, due

t o endogenousl: ener ated_eot axi_n'i nduced by |ntradermal -L--4- |nJ ec I on.
An anti““e&PC vy SHORH Qﬁails@r‘%ﬁﬁw)é-la a&c%muﬂ:mbmmon Simiterlyt e

phase (34828156) il anqt 96§ R PESRA BEN o pleddie response, fo 11-4

15 To further understand the role o aX|
eosi rfothIlChemJamed giotexse Jflat3e, ptr@rlgemd; gﬂ}a_rdjéifmwpﬂ;h t'@sra{q%r% used

to generatéL ﬁ? % are deficient in eotaxin (Rothenberg et al 1997
When t h&Se¥ 88a§ir BNEAREPERELE ARE1SSEURhdNtERGEF ALY dvHi DU sites

eosi nopbifl 4reMhsng &@t@vée@!{dﬁﬁﬁegﬁﬂgﬂhbﬂ @é'ctf @@cﬁ'#&%&r@ .e;[ﬁ.tl%lxclo nul |

m ce corrparedvmthvmldt pe m ce hrs after
denonst P&t 8% &Rt 20&opdxihe. enhaﬁee*gmt hdcorkgdi eodd nafpitile mashmidpdint

recruitqen a r qapt IIe el s of agsthma., Nakanura et al.
25 (Amﬂg hﬁe ahfo %r gggﬁ%g 1359%8%6610I‘95 g At HenditdHat es
assdfi ahava ﬂ)boeetlaa(t nebeyﬁbﬁhmt hceamhmataaﬂ dh@VQros%nrd%Jg%tdo%%l}? th lung
functi-on. Eot gél n NMRNA,i s, constitutively. produced by a nunber

t i ssuesIERRER ﬁiteﬂ’é@"b’éeh“@‘&@@@s?@dlfl‘érﬁﬂa’ymélr 8fe 4 dnjesdiieaphi IAnhom ng
(ROthenQEEﬂ -85t 8k 1d4998] ycl Ond 1€afii 8%k 0n"Yhle a 54% inhibition of the

late phase (24B28 hr) but not the early phase (0B4 hr) of the
response ‘to IL-4.
15
To further understand the role of ectaxin 1n the healthy and
- eosinophil-mediated dlsease state, targeted gene disruption
has been used to generate mice that are deflclent in eotaxin
(Rothenberg et al 1897). When these mlce are sen31tlsed and
20 challenged with ovalbumin, eosinophil numbers were reduced by
70% in BAL from lufigs of eotaxin null mice compared with wild
) type mice (18 hrs after challenge). This demonstrates that
eotaxin,enhances the magnitude of theteosinophil recruitment
- after antigen challenge in models of asthma. Nakamura et al.
.25 (Am. J. Reqp. & Crit. Care Med. (1999) 160: 1952-1956) |
' demonstrates association of eotaxin levels with asthma and

inverse relation with lung function.

Eotaxin mRNA is constitutively produced by a number of

30 tissues, where it has been euggested to pley a role in
" eosinophil heming {(Rothenberg et al 1995). In the eotaxin_null
mice, no gross histological abnormalities could be detected in

any organ, including those known to express eotaxin. Similarly



mce, no gross histological abnor malities could be detected in any organ,
i ncl udi'-ng those known to express eotaxin. Simlarly 3 'SEP 2Q0

01/ 66754 PGIh 683594400927 no changes in-|eukocyte. phenotype gquld be '
det ect ed. gH;Jo-(éNeverép the total eosinophil count was reduced §§T’§BPH?Q3ZTn t he
null mce conpared to the wild-type, suggesting that eotaxin also plays a
role in deternining the baseline nunber®of eosinophils 5 in the peripheral
circulation ﬁRothenberg et al 1997). .Specific binding menbers according to .
the pres@ntCiAVeREi bR lerkogyépuPhrROBYREI AgLLE Reddsiferseshl floweweral i sing
eot axi n,+nt r et ) t Lal i | I, sea and disorders 10
in mhicﬁt%%tgﬁﬁﬁfp aggﬁgﬁFgﬁeEBEQSngFgr%gngggsgg gngsgpségdgbg QPEE
di scusseuid¢arcompabetone BReERiDESERPET| Shlg§Es THRgFt BRRESotExFhg I 80 . '
of scFv_3G3 in an eotaxin-nediated chenotaxis

ho neujral i sati on poten 1
ZSS\;\.I)S/, RSTYF Ib%dr‘lf):g? 3{‘ %ﬁéxmﬁbflgs@ﬂ? bRgetbBR QrTRest gfdapaiappbilbars.

of tv sBpafiaé epe LXPRELAENES-clYRXENBL ¢REPRLANESS! 8+t B9 r of cells
m grating throﬁ%h t%ﬁthe Iomgf ch nberqin responge to SOE%g?zf 20 human

eotaxin. The I1C50 for scFv 3G is 800 nM Figure 2 shows CAT-2|2

speci fidd ] . \M n i gnal _above. background (PBS) on any,of the :
ot her rgﬁg%%gkgfﬁﬁﬁ$%$£.eﬁeﬁbgﬁgi%%ﬁ%r$%%?e§99ﬁpﬁe%fé§?ﬁ aanﬁﬂg%%nobserved
agai nst .ar@usse f12h: BotBkhding FtgUaRd SpsbovBaEyt hdht S84 00ngoLspsYi Rl

CAT-212 and CAT-213 ip an eotaxin-nedi ated chenotaxis assay. Figure 4
i || ustr A | Ry e e RotenblThTin1Barious diseespperndi dhsasdeys Figure

5 shgws i3, Saataha ) t axj i ndi.p T121 used.in
determ r%at ion %?aéé%%% %?fﬁl %yh?]éér)' e%%é}fa&&ﬁ;%%ﬁis ?1%101/ 66754
p¢#|GEoﬁﬂﬁngErs are discussed further below. ' ‘ '

BRIEF DESCRIPTION OF THE FIGURES

15 Figure 1 shows neutralisation potency of scFv 3G3 in an
. eotaxin-mediated chemotaxis assay, described below. Daté
-represent the meaﬁ with standard error bars of two separéte
experiments. Maximal chemotaxis is the number of cells
migrating through to the lower chamber in response to 50 ng/ml

© 20 human eotaxin. The ICsy for SCFv 3G3 is 800 nM.

5) Figure 2 shows CAT-212 specificity ELISA, ﬁith no signal above
background (PBS) on any of the other related or unrelated
antigens tested. A weak'signal can bé observed against mouse

25 eotaxinp - ‘ |
Figure 3 shows neutralisation potency of CAT-212 and CAT-213

in an eotaxin-mediated chemotaxis assay.

Figure 4 illustrates ICsp of CAT-212 and CAT-213 in.a

30 competition assay.

Figure 5 shows a Scatchard plot of eotaxin binding to CAT-212,

‘used in determination of CAT-212 affinity for eotaxin.



9 Fi _gur'e 6 illustrates nouse eotaxin conpetition for binding to CAT--212.
5 Figure 7 shows neutralisation by CAT-212 of the increase i SEP 2004

i ntracel | ulag o34 concentration .induced by eotaxin. Chan
fl uorescence nmeasured over time in FLIPRin response to thgﬁnllé%%ﬂm% on of

10nM eoat axi n +/ - CAT-212 (concentratiaon of CAT- 212 shown in

| egend) .. Control is the addition of buffer alone. 10 Addition of the Ab
al one does not change the fluorescence significantly. The average of
triplicate wells for. eotaxin and duplicate wells for each antibody

concent red i OV r % ;31{]%3{
CAT-212 i n(j‘gi% %a?m umﬁftgyalgos%é ca lﬂli ate or Ec#?‘ Cj?Hromlfgil

the |of&ATdix-on the y-axis is eotaxin alone. Average and std dev of
triplicate wells for eotaxin and duplicated wells for each antibody
concentration are shown. 20 Figure 9 denonstrates specificity of binding of

CAT- 213 migyu MR e & dat F L £ 1) hpwanti-ne efd e of; (AE212 ;and
CAT- 213 on-human eotaxij) i nduced eosinophil recruitnment to t air pouch

on 25 ovidHFfT laelesy tq—EZedCﬂﬂ@‘ént?@m@@I wdgced -IBy . eqgipax 12’ GMEElge in

2gg;p;fgﬁgxperlnent ect o#yﬁé %%FEQJﬁﬁféggﬁ%%%p I§ngh$$§tlcaﬂ

evaluat@wdntHMHfaﬁrmﬂnM(HuaﬂMnin ﬁMWJGRTMZﬂI Duiigide nk ra@SlonU $isngatrne
dlffereritlal cell cognt 30 data. * ** P < 0.01 conmpared to hunman

eotaxin Whtr &O%ﬁ%ll§ (theo%qdmwm iogn buffer7 aloge .ni ce) .

EaChmOO'ATHd rt%rp%eﬁt&é NS EAh Adie YU IhG R thgal

CAT- 213 orlCAT 212 adnlnlstereéa locally to %ﬁé%SE@%Pf%@%%%%%ég%%%6754
PCT/ GBOS/i@od-LAcemtdivr- (v lnvemased of daspliekaredelilsi Kori eptekin and
eosi NoPREhdcar@ Tt HoPLD Lo 153 Bhlnealloh (MUY m P ted

Figure 8 shows area under the curve data for CAT-212 in a -

15 calcium flux assay, calculated for data from 12s to 1005.. the
lone pOint.pn the y—-axis is eotaxin alone. Average and std
‘dev of triplicate wells for eotaxin and duplicated wells for

each antibody concentration are shown.

20 Figure 9 demonstrates specificity of binding of CAT-213 to

human eotaxin.

Figure 10 shqws the effect of CAT-212 and CAT-213 on human
eotaxin induced edsinophil recruitment to the air pouch on - -
25 ovalbumin sensitized mice treated with IL-5. CAT-212 was
administered'i.po. whereas CAT-213 was administered both‘i.po.
and i.v. in separate experiments. The effect of ahtibody
treatment was statistically evaluated by‘performing one way.
ANOVA with Dunnett’s test using the differential cell count.
3¢ data. * P < 0.05, ** P < 0.01 compared to human eétaxin
Challenged PBS control animais {= 0% inhibition; n =.7 - 8
- mice). Bach point represents the ﬁean value and the vertical

bars show SE. CAT-213 or CAT-212 administered locally to the



eosi nophi| chemptaxis. Figure 11 illustrates the effect of CAT-213 on
oval bum n induced eosinophil recruitment to the air pouch gngm&b@wnln

sensi ti zedyg fﬁ LAT-213. was admi ni stered both i.po. and % a@garate
experiments. e effect of antibody treatnent was. statlstl ST lat ed

by .perform ng one way ANOVA with 10 Dur_jtgett S test using the dlfferentlal‘
cell count data. * P < -0.05, ** P < 0701 conpared to oval bum n "chal | enged

PBS control animals (=.0%inhibition; n = - 8 mice). Each point
r epr esersT tRRUFR FAVSEH R AP e Hee haked éé!hlaté%§l%‘ﬁoﬁf Seosgapphpida.

adm ni stegpdai 9 &dntﬁéﬁﬁnféél:?f%ﬂs&r %]ryj[a?%iééqﬁ gﬁqhggl lt¥dcaused a

potent dose-related Irnhibition €e0si'no

admi ni steesinrphoil arhémeiparsiss. eot axi n IgGQA (R&D Systenms mAb) on eosi nophi
recruitnment are shown for conparison. 20 Figure 12 illustrates the effect
of CAT-213 on rhesus nonkey eotaxin- and nurine eotaxin-induced chenotaxis

of Lls 2-KCR3reell sil Radtratds Y assedh-@% Mear L2 BEM A rQ%ﬁ)n{n?ﬂSt 3
e

experinments perforned in triplicate or duplicate, respectively. 25 Figure
13 show§ﬂﬂﬂR¢QﬂﬂQﬁﬂﬂQﬂh%kiﬁﬂmxgﬁmaﬁtfﬁﬂnﬁh&xﬂ%&nmpw@UuoedovhthManls of

human p phi q are jexnresse SEM from 3
exper i rrggrfl[rpg}‘ BErT or rre Wi t‘#}ﬁr 71 pl |acsataedmpl(%fl er' qﬁ%ré -BY- sABkst t Rat

CAT- 213 dimhidpa et e airgpa wi-nnertisat aduesrwmgctcrmgﬁnoibdswaﬂr@@ﬁm@ﬂ@hwﬁ |
CAT- 001 (the contr.ol antlboq¥ mas i nactive. Data are expressed as nean
SEM fr off ol sdgis alglgy eyalymtes y performing one way ANOVA with

100 Dunnett’s test using the dlfferentlal cell count data. * P <
J ~ 0.05, ** P < 0.01 compared to ovalbumin challenged PBS control
animals (= 0% inhibition; n = 7 - 8 mice). Fach point -
represents the mean value and:the vertical bars show SE. CAT-
213 administered locally to the air‘pouéﬁ or given
15 'systemicaliy'caused a potent dose—related.inhibiﬁion of
" eosinophilia. The effect of i.v. administration of anti—ﬁouse
eotaxin IgG2A (R&D Systems mAb) on eosiﬁophil recruitment aré

shown for comparison.

20 Figure 12 illustrates the effect of CAT-213 on rhesus monkey
eotaxin- and murine eotaxin-induced chemotaxis of L1.2-CCR3
} cells. Data are expressed as mean * SEM from at least 3

experiments performed in triplicate-or duplicate,

respectively.

25 '
Figure 13 shows neutralisation by CAT-213 of human eotaxin-
‘induced chemotaxis of ‘human peripheral eosinophils. Data are
expressed as mean * SEM from 3 experiments, performed with
triplicate points. |

30

Figure 14 shows that CAT-213 inhibited eotaxin-mediated shapé
- change of human eosinophils; CAT-001 (the control antibody)

was inactive. Data are expressed as mean * SEM from 5



20 WD 0.1/ 66754 PCT/ GBO /00927 11.experinents perfornmed with duplicate

poi nts Summary of the.Invention tn one aspect, the present -invention

prOV| ‘des a specific bi'nding rrenber t hat bi nds. hurman. ‘eot axi n AnSERVA0E h :
cofipri ses an. antibody: VH donmai n which conprises a VH CDR1, a VH CDR2 and. a.
VH. CDR3, WH¥? 81/$673ki d” VH CDRt, the VH CDR2 and- the VH CDR3 mummehaiiossds the -
anm no. aci d sequences of SEQ ID NO. 5, SEQ I D NO 6, and SEQ ID NO 7, ;
respectively, and which further- conprises an anti body VL domai n conpri.sing
a VL CDR1, a VL. CDR2 -and a VL:CDR3, which specific binding nenber conpetes

for bi ngliparineses éﬂf&:ﬂéﬂ%ﬁpmgﬂ&t@ in of an" antibody
conpri sing the CAT- 2%2 VH donai n. (SEQ | D NO. ﬁl?ugi%’é(;’a the CAT-212 VL domain

(SEQ.ID NO 4). In one disclosed enbodinment, there is provided a specific -
bi ndi'ng menmber whi ch bi nds ﬁHWEﬁrgongFﬁeaﬁavﬁhr-éhncorrpr| ses the CAT 212

VH domai tn (& 4EH&N:, Zﬁh@r%fé’éeﬁ@el%-nﬁ%&rmgfggsn( Q{) Jq‘é an

Cenerally, a VH domai n may paired wt domain o
ant i bod %{?ﬂl’rf@%ﬁ“w n@l%l‘r tleindg tinoumh est ak e ussd deh f df tdask dprlt@é)véna VH

domai h aj.@n QT%CI:N% antlgﬁ? 25 I n one preferred enbodi nent,
t he CAT- 212 VH domal n Y B ai Y wid iV HORARIEL 2 VL
domai n (SEQDS NOhaje {15 a0 \tmaamaln aitd badyermd 1480 HodpnGmd e s

f or med. r| sin both. the CAT 212 VH and VL domai ns

enbodi rren?% 1het e AN 3aid meguances Ipfa SR JOMNOL &8 heyEq fEan t he

CAT- 212 noVL 4] ¢ira el neppngin s;:wgé/ est apl i.shed he art. 3 SEP
2P04 | la One or nore CDRs may be ta en l\rweénll%'he (g \ﬁLIl SA. domai n

and i ncd?%’i‘ﬂlalt%&ﬁ i3t e ididvablle dansnienardtaprliiisg S dirseussed 4 v,
ﬂ' CDR2 and a VL CDR3, which specific binding member competes for

binding to eotaxin with an eotaxin-binding domain of an

antibody comprising the CAT-212 VH domain (8EQ ID NO. 2) and
- the CAT-212 VL domain (SEQ ID NO. 4).

15

In one disclosed embodiment, there is provided a specific

binding member which binds human eotaxin and which comprisesg

the CAT-212 VH domain (SEQ ID NO. 2) and/or the CAT-212 VL
50 domain (SEQ ID NO. 4).

3 " Generally, a VH domain may be paired with a VL domain to provide

-an antlbody antlgen binding 51te, although as’ discussed

) further below a VH domain alone may be used to bind antlgerl

25 In one preferred embodlment the CAT~212 VH domain (SEQ ID NO.
2) may be paired with the CAT-212 VL domain (SEQ ID NO. 4), so
that an antlbody antlgen blndlng site is formed. comprlslng
both. the CAT- 212 VH and VL domalns- Iin other embodlments, the
CAT-212 VH is palred w1th a VL. domaln other than the CAT-212

30 -~ VL. Light-chain promiscuity is well established.in the art



further be-low. CAT-212 VHCDR s. 1, 2 and 3 are shown in SEQ .ID NO's
5 6 and 7, respectively. CAT-212 VL CDR s.l,'.2 and 3 are shown in SEQ
IDNO.'s 8, 9 and 10, respectively. The antibody VL domain nelySbe Atie
CAT-212 VL domain. Variants of the \WH_and VL domains and CDRs of which the
sequences, are set out herein and. mhlch can be, enpl'oyed in .specific

bi ndi ng nmenbers for eotaxin can be obtai ned by neans of nethods of
sequencenelber&btenC@Rsﬁmhgtb@ntéﬁénsffgﬁntﬂé C§¥551§E%ﬂ9@§ 9LEq ghﬁgn
provi ded by the present' invention. .Variable domailn. .acrd sequence
varranténgflQGQIBPrﬁﬁédM%PtOaﬁdsw¢tdbhelﬁsamhueeksquEmse&s dietussed
speci fi i ed r Y, enpl oyed_i,n_ accordance with the
presentgﬁkkéggtﬁggg% ?gcgggegﬁ %ﬁﬁtlgg1a 94t AntESmaPorRciBdEEBne  or
nore amiBoNAcid Seqéennd Eltféﬂ@e@ﬂﬁvéﬁﬁdlt¢§m72gg|6ngﬁRr  BEP22004 ‘

A /6b7a PCT/ 01/0092% 12_substjtution and/or insertion of an amno acrd
resi duey, “hByBe°"PedB PHEANTELYAt D08 al § it i bPs, re8RECEhEALMbOUt 15.
alteratwhesantebéd hen ab 10.al ter ons..or.less than about. 5

al teratj.ons y @Qintgﬁgt%gngﬁﬁaggT %%% ér?’nd8??8 18-or nore

f ramewo %r%‘fe‘ng%r%f aﬁ%ﬁ‘ OVH el &rl- rdwralﬁﬂ?asmd Anrpeaf ivhidmding menber.

accor di ent.i o one mhlch conpet es “for binding.to B
anti gen gﬁtéﬁl%érs E{sfplée/cgl#ﬂ 'Ltg‘i%'? &high Fpdie PRy echelnt i gen. and

conpri mcatﬂib Specd frie rRinddRg ﬂwﬂé%ax\iﬂ 0 Ye \ébtdﬁ tﬂ} %r?é A5ed

her ei n, H CDR3 di scl osed herein, or variant -of any
Conpet i1 qd‘r? st tﬁ%%%ﬁcﬁ@ﬁetm e alse'@ted)remid waneendl:tgro for

exanpl el e deldBA A/l P g ecific: reporter ol ecul e to one
bi ndi ng. menber whi ch can ﬁb?@%@eg % %ﬁ °t BE 5P e WSt i®her “unt agged

bi ndi ng ‘menber(s), to enable i dent.ification of specific blndlng menber.s
whi ch WSFQahﬂe %%malnF%h&%%eagidageaggaggpgeggaiget%%eany of the VH

and VL domains whose sequences’ are speCLflcally dlsclosed

"herein may be employed in accordance with the present

1nventlon, as, dlscussed Partlcular varlants may 1nclude .one -

or more amlno acid sequence alteratlons (addltlon, deletlon,'



Thus, a further aspect of the present invention provides a 20 specific

bi ndi ng ‘menber conprising a human anti body antigen binding sig egphjggh
conpet es -w 5212 or CAT-213 for binding to eotaxin. Various methods
are available in the art for. obtaining 25 antibodi es agai nstCEEBIIR2%and.
whi ch may conpete with CAT-212 or CAT-213 for binding to eotaxin. In a
further aspect, the present innvention prlovi des a method ' of obtaining one
or nore specific binding menbers able to bind 30 the antigen, the nethod

i ncl udi ngBEthgRhgonnaadéont doseatlicbr efyanf ampeoi hicddbiredii Age 'EMAgYBe

accordi I oyenti 1d_sai.d_antigen, and sel ecting one or nore . - .
specific %%d%ﬂ%n ﬁ%ﬁ%érgaoﬁigﬁﬁa?98pﬁryigﬁﬁetﬁﬁnb g9§ald antigen. 3 SEP
2004 W2 Ddé667benPCTIEBO1LAAA2ZL3tTHE hibearyiBRY be displ aysd Q9.iPe
surface of bacteriophage articles, each particle containing nucléic acid

encodi ng® thE @R FbOAT - Vir vdr i 8bPE denehhterspieyedney besmadef ameonand 5
Opt'9§§hi%1ﬁ$f@ Ergﬂggbgﬁeg?g%?ggggﬁg/6% gﬁgsggtmﬁgghéﬁ ng sel ection of

speci fic binding menbers a he " antT ge i 8pl ayed on
bact eri ophage particles, nucleic acid may be taken from a bacteri ophage

particle displaying a-10 said sel ected specific binding nmenber. Such
nucl ei c%c?%é)“rfag(lc gtél% 9| ReERpE etieMt AP O dtRt Flom dRVenEperimay B ndi ng

menber  He afh AN B9 ML VAL ab1 £a80FBLD 4.0PLiana), Nt oody; VL
variabl e domai n) by expression fronlﬁg??eLc ac %ﬁmﬁ%%h?%%ﬁs%%%gﬁ%gzof
nucl ei c tdidinakesnibe vvial ghacheth dphede jee taxt byer Sanld spbmaytigea $ai d
selegte ifig hindin nber...,An anti b H variapl e domain with the
anj nf(;UE acite seqlu&e(rtll%len%%nga g@ﬁ?}f’oo‘é‘@ ‘Vﬁ}v%ﬁ ﬁ%l‘gor&%%i%l%‘?l%s%%ilt?%}%cted
speci fi or WMNADRE reidelos@y 0ere P pVbEeshkinks b At e, fOf My s My a 20
"specific binding nenber conprising such a VH donai n.
Competition between Hinding members may be assayed easily in
- vitro, for example using ELISA and/or by tagging a specific
reporter molecule to one binding member which can be detected -
15 in the presence of other untagged binding member (s}, to enéble'
~ ddentification of specific bindind members which bind the same

epiﬁope,or an overlapping epitope.

Thus, a further aspéct of the present invention provides a
20 specific binding member comprising a human antibody antigen-—
binding site which competes with CAT-212 or CAT-213 for

i binding to eotaxin.

Various methods are available in the art for obtaining
. 25 antibodies against eotaxin and which may competé with CAT—212

or CAT-213 for bindiﬁg'to'ebtaxin.

' In a further aspect, the present inventibn provides a method
of obtaining ocne or more Specific binding members able to bind
39 thefantigen, the method including‘bringing into contact a
library of specific binding members according to the invention
and_said antigen, and selectiqg one or moxre specific binding |

members of the library able to bind said antigen.



Ability to bind eotaxin nﬁy be furfher'tested,-also ability to conpete
w th CAT-212 or CAT-213 for binding to eotaxin. Ability t 0 FeSER MMlise

eot axi n mawdmaseeat ed, as discussed further below. 25 A's I £ i.nding -
menber according to the present invention may bind eotaxiﬁﬁiﬁ%ﬁ%?ﬁgy

affinity of CAT-212 or CAT-213. A speq%éic bi ndi ng menber according to the
present invention 30 may neutralise eotaxin with the potency of CAT-212 or
CAT-213. Binding affinity and neutralisation potency of different specific.
bi ndi ng menbers can be conpared under appropriate 3 SEP 2004 WO 01/6674

PCT/CBC@hgogaﬁx%&ycﬁﬁgib%0@§5ph%y%@dbhiQﬁet%u§@55@09¥ BQQH39§§§ha§e :
speci fic. binding menber according to the present invention y conprise
ot her -apRAdicdEisds caghg pafrdinileg cangepniidg oncpelygpeptiddencsdsthgasha f ol ded

domai n, tQ r ‘nol ecul e.anot her, functional ' characteristic in
addi ti oﬁgﬁzc%&’g’ﬁ% iafiyk’fe‘%gﬁ%’gg gﬁ’f“ﬁ&é‘nglsg 8YFH 80pihgi AGTABABerandf the
i nvest i epti@ynadakr yiaodet éckphbeeclakel dopainmy Fbgregahdgated to a toxin or -

enzyne 10 (e.g. via a peptidyl bond or linker) Tn further aspects, the
i nvention provides an isolated nucleic acid which conprises a.-sequence

encodi ng,i1sReekf ke1RiLRILAY P | dommins.aceording to.the '
presentg?%&éngﬁgn%@1gbgggﬂngfggggggflgrg%gg¥ha ggggggﬁfggg%i%%%%bnﬂnnber, a
VH domathe antligenaabtl désplayefi bhebaoteniophagehpahtiol®s) sencBapEessing

sai d nuclei.c_acid under conditions to bring about _ production of said
specifi%cban?ngﬁeﬁﬁg?? FPﬁoﬁagﬁcﬁﬁH}BPﬂgﬁﬁ BRRhiRle RSP GVT idg it. 20

Speqpf i §ab&ngém@cﬂéab§ﬁép§§£@rEﬁ.ﬂﬁih? hBRobpvenshon MR¥10%: adSeddy 2
met hod of treatment or diagnosis of the human or R ,
_) be used in subsequent production of a specific binding member
or an antibody.VH variable domain (optionally'ah antibody VL
~variable domain) by expression from nucleic acid with the
'sequehce of nucleic acid taken from a bactefiophage particle

15 displaying a said selected specific binding member.

An antibody VH variable domain with the amino .acid sequence of
an antibody VH variable domain of a said selected specific
binding member may be provided in isolated form, as may a -
20 specific binding member comprising such a VH domain.
Ability to bind eotaxin may be further tested, also ability to
) compete with CAT-212 or CAT-213 for binding to eotaxin.
_'Ability to neutralise eotaxin may be tested, as'discussed'
- further below. |
25 ‘
A specific binding'membér'ac¢ording to the present invention

may bind eotaxin with the affinity of CAT-212 or CAT-213.

A'specific binding member according to the present‘inventibnrr

30 -may neutralise eotaxin with the potency of CAT-212 or CAT-213.

Binding affinity and neutralisation potency of different

specific binding members can be compared under appropriate



ani'mal body, such as a nethod of treatment (which may include prophylactic

treatnment) of a disease or disorder in a human patient which conprises
adm ni ster_i‘ﬂgovﬁms?i d patient an 25 effective anpbunt of a s’g@cﬁ??@u i ndi ng
menber of t i'fva&ntion. Conditions treatable in accordancePaXiGBoiigesz7
present invention include those discussed el sewhere herein. A further
aspect. of the present invention providéd< nucleic 30 acid, generally

i sol ated, encodi ng an.antibody VH variable donain and/or VL variable
domai n dcenHasédnberein. Anot her aspect of the present invention provides
nucl eic acid, WO 01/667: 54" 3 SEP 2004 . PCT/ GSO /00927 .15 generally

I sol ated,' encoding a VH CDR or VL CDR sequence disclosed herein, -

especi al £¥. aadYHibPReseheeinda rQé’%c?&% ’\% ; 3 1aRd 2 -or,a VL CDR
selected fr om SElQ IDNO"s 8, % and. 1 %p'rm%t ?e%gggb?§ga&?92T§"@ﬁrCDR3
( SEQ | D agrorgding Até uthhepraspett ipvavt tes mayutdupedsbostheel bnino

transforped- _w th nugleic acid of fhe invention. A yet further aspect
proviéesggl%%fh%dgbffﬁF%h%%t?cﬁﬁQﬁlé%I°ﬁdﬁ§E¥RﬁPﬁb€?'V@PQErﬁﬁbﬁef@éﬁEﬁn,

the methaskins} ugk ngoCotsing eXPERS ShOTLEU DN SASEHLATERHELEbRARCT d. Such a
met hod may conpri se pul;ur|®§;hpst cells under conditions for production

of sai d @MRTBSEGT AT Varinnddiyomite alblidmal bydosndeshbilgehor producti on
of VL vagiable; dogpi | fl | ndi nenbers conprising a VH and/ or
VL donai.nﬂcgt?e lgr- owcg'grc‘i&lgger&?% héef @s%glc S rgfl?rﬁemﬁeggﬁFYi fivention. A

met hod alefpecdainte otalel, canpidy b cdrepupitdSat@td oo/ 88 eRByme
purif'ca{ion of . the rodg$t. . A ‘nmet hod of - production may conprise

foamﬂ atthPt h‘él?)r%(ﬁ}?ﬁtl ¥t dond Phpddtkadn. i ncl uding at | east one.

ad

idi ti onal conponent, such as a pharmaceutically acceptabl e excipient.,

~ In further aspects, the invention provides an isolated nucleic
acid which comprises alsequence'eﬁcoding a specific binding
member, VH or VL domains according to the ﬁresent invention,
15 - and methods_oprreparing a specific binding member, a VH
domain and/or a VL domain of the invention, which comprise
L eXpressing said nucleic acid under conditions to bring about
production of.said specific binding member, VH domain and/or
VL domain, -and recovering it. |
20 Specific binding members according to the invention may be-
used in a method of treatment or diagnosis of the human or
animal body, sucb as a method 6f treatment (which may include
prophylactic treatment) of a diSease or disorder in a human
pétient which comprises administering to said patient an
25 effective amount of a specific binding member of the
invention. Conditions treatable in éccordaﬁce with thé

' present invention include those discussed elsewhere herein.
A further aspect of the present invention provides nucleic
30 acid, generally isolated, encoding an antibody VH variable

domain_and/or VI, variable domain disclosed herein.

Another aspect of the present invention prbvides'nucleic acid,

~



25 . These and.other aspects of the further detail below. invention are
describedin TERNINCLOGY 30. SpeC|f|c bi ndi ng nmenber. ‘Thi's describes a :
nefber of a pair of nol ecul-es whi:ch have binding speC|f|C|ty3ﬁmp BN
anot her... Theo smgsbsr s of @ 3 S'E. P 2004 WO 01/.66754 PCTI BP0 %&wﬁﬁ
'speci fic¢ binding pair may be naturally derived or wholly or ~par

synt hetical |y produced. -One menber of #?e pai r - of nol ecul es has. an area on.
its surface, or a- caV|ty, which specitically binds to and is therefore '

conpl ene [ par t cular s jat-i al__and_pol-ar -or anlsatlon of the other -
menber %‘%@e%(#ﬂbaj léafq-' r#j g‘l’ﬁuémt & &l t*’rf%‘llb%ﬁ@e have the
proper t ydidc nsut N sEesi fe'S‘?@lc'l}éltl? Qagh eifielse 1IRANTY 65 R skyPes of-
specific blndlngegalrs are antigen-anti-body, bIOtIn--aVIJ?

hor mone-Hor by recapst 8r o ac¥pt 6PR sgar¢ted] Cnom \FRO s]mostm .8 Th's

I bod
ThPL GaceRh doy SRRCRedetoklly, BAILOTR. R CORR P AUPRR I 18 el Ty

synthetically produced The termal so covers any pol ypeptide or ‘protein
having a b|nd|ng domain which is, or is substantially honol ogous to, an
ant i body* BiHRIE doTRAGE PIEvARsISes sluldmmasodioss ared Xt rtecarmﬁammdobm in

| sot ypes, g nddigl e 138ty € Subgl wrd ragnents which conprise an
anti-gen 20 bfndlng'donaln suchggglﬁé%ﬁﬁonév, Fv, dAb, Fd; and di abodies. It

i s possible to take nonocl onal and ot her antlbodles and use technlques of
reconb'ﬁﬁ@%tDyﬁrEE%Qng BQXt QE ggeaQ%ggﬁod of productlon of an

10_‘ant1body VH varlable domain,  the method 1nclud1ng cauSLng
ﬁ - expre331on from encoding nuclelc acid. Such a method may
comprlse culturing host cells under conditions for'productlon

of said -antibody VH variable domain

15 Analogous methods for production of VL variable domains and
specific binding members comprising a VH and/or VI domain are

provided as further aspects of the present invention

A method of production may comprise a step of isolation and/or

20 purification of the product

y = A method of .production may comprise formulatlng the product
1nto a compos;tlon 1nclud1ng at least one addltlonal

component such as a pharmaceutlcally acceptable exc1p1ent

25
These and other aspects of the invention are descrlbed in
further detall below
TERMINOLOGY

30

Spec1fic blndlng member
ThlS descrlbes a member of a palr of molecules whlch have

blndlng spe01flc1ty for one another The members of a



antibodi es or chineric nolecules which retain the specificity 25 of the .
original antibody. Such techni ques may involve introduci ng-D%’A r@_ﬁc &i ng the .
i mmunogl Ob%dlm\f 4i abl e region, or the conplenentarity deter r‘? : ﬁ egi ons
(CDRs), -of 'an antlbody to the constant regions, or constant*GHEGPYALN us
framewor k regions, of ‘a different imunoglobulin. See, for 30. instance,
EP- A-184187, GB 2188638A or EP-A-239400.6 A hybridoma or other cell

produci ng an anti body nmay be subject- to genetic nutation or other changes,
whi ch megpeoyi ey ictdimg teait heapibeli ngtapetl§idetyveld antiheniesoPr oduced.
i 3 SEP_2004. V]\(Vgé0116 754, PCT/ GB01100927 17 As antj bodi es can be nodified
in a nufRTC Nttt ed kY ‘RRPHRGEG: sPRtI BeBReE opEt Fhedpalr cofer i ng

any spegidlidouidndi ) t havi L el [n with the
Y speaididouliNdiag st O5n SLPS! SELa08YI 60 & g%ggtgga‘gﬁng%

S required specificity. Thus, this term covers ant S,
der i vat iSR&1 Figwdth o el nee) v adrhit 55 ablde hehoto guesp lafemna Fpoth es,

I ncl udi V. ' conmprising an _inmmunpgl obul i.n bi ndi ng domai n,
whet Hor BRaReR AR 61 COTE 1P, SRaoh TR e °Chi tie 1ol et
conpri siefy the Haimmomhog Damhias bi nelhig EloeahdbOFs el Mk i - filisrd, to -
anot-her polypeptide are therefore, included.- Coning and expression of

chi mer i EBnERRERY Hle Rfewdtinpepreal Breal iy doserehdBrR. - 22609%s 15 It
has beep showp 4 hat flagment s, ' | bady, can _nperformthe function
of bi nding ggt i gens. I;Exa% es %d%%%ﬁréﬁfa%ﬁﬁtg ar eaorte’?ljbcf% Fab
f r agnenbictrisi-stviing.rof hdrnore-Hermans QHemansi nsecdptigr-thiaydrd,f r agment
consj sting of the YH and 1, domains, (jii), the Fv fragnent consisting of
the VL &H%Y{Pﬁ fﬁ%ﬁxﬁ%ﬂaﬁ% o.gﬂhlssial@%‘%ﬁé%%dﬁ IRACIMHRE IR r agment  (War d,
E.5. et agltigeNatwig 54 3Gk ) which consists of a VH domain; (v)
| sol at ed CDI%J regions; (vi) F(ab')2 fragnents, a
Antibody |
‘This describes an immunogldbulinVWhether natural or pattly or
.15 wholly synthetically prodﬁced. The term also covers any
polygeptide or protein having a binding domain which is; or is
substantially homologous to, an antibody binding domain.
Examples of antibodies are the immunoglobulin isotypes and

their isotypic subclasses; fragments which comprise an antigen

20 binding domain such as Fab, scFﬁ,-Fv, dAb, Fd; and diabodies.

) , It‘is possible to take monoclonal and other antibodies and uée
techniques of recombinant DNA technology to produce other
* antibodies or chimeric molecules which retain the specificity
25 of the original antibody.- Such_techniqueé may involvé | |
introducing'DNA encoding the immunoglobulin variable region,
or the‘complémentarity determining regiohs (CDRs), of an
'antiquy to the constant régiohs, or constant regions plus
framework regions, of a different immunoglobulin. See, for
30 instance, EP-A-184187, GB 2188638A or EP-A-239400. A
-hybridomé or other céll producing an antibody may be subject
t_to genetic mutation or othér changes, which may or may not

alter the binding specificity of antibodies produced.



bi val ent fragment conprising two |inked Fab fragments (vii) .single chain
Fv nol ecul es (scFv), wherein a VH domain and a VL. 25 domain prepli@ked by

a peptide YoiRE7whi ch allows the two domains to associ at ¢ n
anti gen bi ndi ng gﬁte (Bird et al, Science, 242, 423-426, ?Sgg?ﬁﬁﬁﬁ%gn et

al, PNAS USA, 85, 5879-5883, 1988); (viii) bispecific single chain Fv
dimers (PCT/US92/09965) and (i x) "di abbdi es", nultivalent or 30

mul tispecific fragnents constructed by gene fusion (W94/13804; P.

Hol liger et al, Proc. Natl. Acad. “Sci. USA 90 6444-6448, 1993). Fv, scFv

or. di abady l; : ol ] - .ncqr porati-Qqn of di.sul phide
bri dges ' Ti nki %S’%?lgép%ﬁ’% \5@%%1661@57321 %é?%&ﬁ&%é‘?yfs '?cﬁ@ VA™End VL N
domai ns "antYboByi"t ehcatldilbe NainstarRidERC bovkdingl 239 k4R £1296) . :
N‘”ideLeS COﬁprg%ép% a scFy joined to.a CH3 domain may also be made (S.

Hu et aPIRBiRf8eMepbsT Ofp subpdmngss haviggep binghisgi dongda wilkhi kbes of

ol yBePLLdas xcBAhoRAILIRARY d¢ mRAIPRiING 2 idotie,dOmRlNEaPIT S ng 2
bi ndi ng regi on of "an i mrunogl obafl'in i ght chalin and a second domai n
conpr i sEngomentisndideg ivediioesof famdtihonadgleguilvied eheavynadhabnolbgeswo 10
domai.ns_heing.linked (e.4Q. , a peptide linker) but unahle to associate
mﬁth-eagﬁ 8P%é#°p%%P6rﬁF%%u ggéﬁYbPﬁ§VR§P§' . CORRET§ERIbPRdI ng sites are .
formed bymtihegassagiat b@.ﬁd@_hgt e mafin Skhdemai- nakuene B! %B@E&.%d&:m thin

the multimer with the second donain .of another polypeptide wthin the

mul ti mePaE51phby4FrY38hefiowhe FhiBesp6cpilecaresbedmpriaingt enbe used, these .
may jge | . _bispact.ii ¢ ant.i bodies, which can_he: ufactured in a
e i L L O L A
445- 449p01998pFide. greptbparédra0 iakenisdl | ycaoningmahybekgrbybibsosms,

Or-ﬁay gﬁi%@%igfagggbodies are described in EP-A-012069%94 and EP-A-
0125023. ‘

jS It has been shown that fragments of a whole antibddy can
perform the function of binding antigéhs. Examples of binding
fragments are (i) the Fab fragment consisting of VI, VH,‘CL
and CH1 domains; (ii) the Fd fragment consisting of the VH and
CH1 domains; (iii) the Fv fragment cohsisting of the VL and VH
20 domains of a single antibody; (iv) the dAb fragment (Ward,
E.5. et al., Nature 341, 544-546 (1989)) which consists of a
3 VH domain; (v) iéolated CDR regions; (vi) F(ab')2 fragments, a
g bivalent fragment comprising two linked Fab fragments (vii)
single chain Fv molecules (scFv), wherein a VH domain and a VL
- 25 domain are linked by a peptide linker which allows the two
" domains to associate to form an an#igen binding site (Bird et
‘al, Science, 242, 423-426, 1988; Huston et al, PNAS USA, 85,
5879-5883, 1988); (viii) bispecific single chain Fv dimers
 (PCT/US92/09965) and (ix) "diabodies", multivalent or
30 'multispecific fragments constructed,by gene fusion ‘
(W094/13804; P. Holliger et al, Proc. Natl. Acad. Sci. USA 90
6444-6448, 1993). Fv, scFv or diabody molecules may be

stabilised by the incorporation of disulphide bridges linking



bi specific antibody fragments mentioned above. Diabodies and scFv can be

constructed without an Fc region, using only variable domains, pobentially“ |
reduci ng tgﬁ)&m%%%ts of anti- idiotypic :reaction . 25 Bisqg%ﬁﬁﬁﬂga
di abodi es, "as opposed to bispecific whole antibodies, nay H<EBHLH0927

particularly useful because they can be readily corstructed and expressed
in E.coli. Diabodies (and nmany ot her. pb®l ypepti des such as anti body
fragnents) of .30 appropriate binding specificities can be readily

sel ect edchesi Vi) quiddél diamins (WIOHel3R0A etf mdm INdinare e3iotécioner gy m of
the dia 'S, 10 be pt constant; for instance, with a, specificity

ot adedar 1242, Hodah (P iad Somey ket FUD bobaSS s 08, 6754
PCT/ GBOKH) Wcfmalih MRee s &d B NGS. FRuMels MaT iceth R0 antgpody of
appropriate specificity selected. Bispecific whole antibodies’ my be nade
by. kno@3mtPeIolE¥%®ngi neering (J. B. B. Ridgeway et al, Protein :
Eng.,9, 616-621, 1996). 5 Antigen binding domain This describes the part of
an aﬁtibody whi ch conprises the. area which specifically binds to and is
conpl empitaasoties pard murtialdrofofapoalivepen de)ee i gl 98 ige | arge, an
antibody 10 may only bind to a particular part of the antigen, which part

i s ter SR it pe. L aongdn corpaiisdagmai Rimslinge regionn dufl 4y one or

mor e ant:i; 1o i Ge. a,SQ: Jad Ed_ant | y ment
Consi of [ RaRaRIEATE TIURE Uhalh A" 9ol Hone e R R
conpr i sés.ralinantidgoidyn OF langhitnmeinaigl obadiabheavggicha ifL )tendwn ant i body

heav, ain. variable reqgion (VH) .. Specific, .
o %)Cgomalns béing llﬁied“(%.g{ bypa peptide linker) but unable to

J ~ .associate with each other to form an antigen binding site:
 antigen binding sites are formed by the association of the
 first domain of one polypeptide within the multimer with the

_ second domain of another polypeptide within the multimer

15 (WO94/13804) . '

' Where bispecifi¢ antibodies are to be used, these may be
conventional bispecific antibodies; which can be manufactured
in a variety of ways (Holliqer, P. and Winter G. Current
Opinion Biotechnol..4, 446-449 (1993)), e.g. prepared

20 chemically or from hybrid hybridomas, or may be any of the

. bispecific antibody fragments_mentionéd above. 'Diabodies and

3 scFv can be constructed without an Fc region, using only
variable domains, potentially reducing the effécts of anti-
. idiotypic reaction. '
25 -

: Bispecific diabodies, as opposed to'bispecific whole
antibodies, may also be particularly useful because they can
be readily constructed and expressed in E.coli. Diabodies
(and many otherlpolypeptidés such as -antibody fragments) of

.30 'éppropriate binding specificities can be readily selected
using phage dispiay (W094/13804) from libraries. If one arm

. of the diabody is to be kept constanf; fbr instance, with a

~specificity directed against antigen X,-then a library can be

-



Thi's may be used to refer to the situation in which one nenber 20 of -a
specific binding pair will not show any significant binding 3@&Etfolgcul es

ot her- thanvwé suépeci fic binding .partner(s). The. termi s &%Li,,cabl e
where e.g. an antigen binding dorral nis specific for a parti cu?ar €pi t ope

which is carried by a nunber of antlggfi in which case the specific 25
. bi ndi ng menber carrying the antigen ding domain will be able'to bind to
t he variou %a tlgens carrying the epitgpe. Conprise This is generally used

in the SBH B cF RO AR i i) vezy-esh a9k @ 13 HgLRIY Esence of one
or nore SUPoent | T 5 N whi ch ~
specific %%t?ﬁfjaﬁéénbers o?l?ﬁ,sési%gg%%/j 7?3'%5%% %%:11‘8?)% %&ttﬁoed es.

i nvent i oray dre nuedeiky doiabsengidi-hglssc engimdiengmenber 8. B IRidged
accordan e present i ers and .nucleic acid wll be
free or egtﬁbwt h‘:‘f%gﬁln ?rrtge ofgnrrgrqgr gll \h%%\ﬁhi ch they are naturally

assocs at ed such as other polypeptides or nucleic acids with which they are
found in their natural environment, or the environment in which they are
pr epar ed el gLn ceindind tdma)inshen such preparation is by. reconbinant:. DNA

t echnol r or.dn.v r.s.and nucleic acid my be -
f or mul a'?lg%lé) C?%g%ﬁlq%eén&g\go = Oogdgﬁvéﬁggba%m SH (R practy ctg’r pur poses

be i sol smsh -whialr sp@camllcaltllyebmadbets wnbl mordm-l]g:ll)én{é&lﬂaﬁyed;d/\nﬁaf}tgel atin
or other_c rrle s if ysed to coat mcrotitre plates for use in
i munoas¥aystt G @1 12V 95 xed WPER BRaPREAEER d&l Il;ﬁréi?ae@ﬂ’a@lf@m ers or

di | ugnt smyh% ;}SQﬁﬂd" & %Q@Q?r‘ticﬁia}Sp%Q@r B?iythép%?} :g%nb' ARG, Teners may

be. gl ycosyl ate ei ther natural systens o0 erol ogous eukaryotl c
cells (g ‘@A b RINSDLBOACC 8514@5@6§3ncbhhsl;mgr doieyi nmepagbie( for - exanpl e

prov1ded by one or more antibody variable domains (e.g. a so—'
- called Fd antibody fragment con31st1ng of a VH domain) .
_ Preferably, an antigen binding domain” comprises an antlbody
15 1light chain variable region (VL) and an antibody heavy chain

variable region (VH).

Specific
This may be used to refer to the situation in which one membex
20 of a specific binding pair will not show any signifiéant
. binding to molecules other than its specific binding
3- © _partner(s). The_térm is also applicable where e.g. an antigen
binding domain is specific for a particular‘epitope which is
carried by a number of antigens, in- which caSeAthe specific-
25 binding member carrying the antigen binding domain will be

able to bind to the various antigens carrying the epitope.

-Comprise
This is generally used in the sense of include, that is to say

- 30 . permitting the presence of one or more features or components.

Isolated

This refers to the state in which specific binding members of-



.if. produced by expression in a prokaryotic cell) ‘unglycosylated. 20 % By
"substantially as set out" it is neant that the rel evant (II%(ﬁ'#Vﬂpgr VL
domai n-of thgeifayention will be either identical or highly simlar to the
specified regions of which the sequence is set out herein. PEJ/CRLEMY
simlar" it is .25 contenplated that from1 to 5, preferably from1l to 4
such as: 1 to 3 or 1 or 2, or 3 or 4, Qibstitutions may be nmade in the.

CDR and/ or VH or VL donmin. The structure for carrying a CDR of the :
i nvent i orhei {hvegt jemerat| pubkedé aocidnehbodynfeavyhobihidghly aBabargequence
or subs‘%%ﬁ]i al .jl_)ortion hereof .in which the CORis |ocated at a |ocation
correspo Pt o ?rﬁ?%ﬁf@?ﬁc%aYh?%rF?eoEE%??PﬁglVMenﬁhenVL Y¥erbpsgyand

vari abl englorei @saeng oger bye r e L/ g7 ; '

PCT/ GBO1100927 21 i mmunog! obu%éggﬂe%ﬁ%%ggg.gggyx\?ggéaﬁg OES{:I:L%%S of

i mminog| bt i W ich i EHR e aeratatunall peadecelataddshyhr ebepehee to (Kabat,

E. A gt ' s Of eins_of | nol ogi ca Interest. 14th Edition.
us De%agsnlé%i ec&g%?lﬁ -rélr%ﬂ%-fffjf‘ra%clsé§e‘ﬁ‘/¢5e‘ghgféS%‘?eﬁnﬂrﬁpgaflég tRer eof ,
now avaititedie rertdsdie edvit esieint Ntép: ¢hé rERPOrOARe AV 8] ch Pﬁﬁégr ably, a

CDR ami no aci d sequence substantially as set out herein i1s carried as a.
CDR in é%mm}%ﬂ alft & dofth GHLEa® suret aseshl Ppeperabioheisdby The VH

o menee e e o eaar T aR, g re 1 4 P EPEFER 1RF Bach of these
i s carrMsgltessa avid CORI diT s didremash ey yf e Ta tv@r i obh ed dpa@h Ps O5ra -
%;S@Zn%gyﬁ%gsl %@;& hs%rleﬂ‘ 'fo%:5 p\:{:aarcltaz_béael %)un;?azlagssegngé Onygglégeé h-?' %gj\:/ent on
. example the members will normally be mixed with gelatin or
- other carriers if used to coat ﬁicrétitre plates for-ﬁse in
immunoassays, or Will be mixed with pharmaceutically
acceptable carriers or diluents when used in-diagnosi5 or
15 therapy. 'Specifid binding members'may be glycosylated, either
néturaliy or by systems of heterologous eukaryotic cells (e.q.
CHO or NSO (ECACC 85110503) cells, or they may be (for example.
-if produced by expression in a prokaryotic cell)
unglycosylated.
20
. By "substantially as set out" it is meant that the relevant
CDR or VH or VL domain of the invention will be either
idgntical or highly similar to the spécified regions of which
the Seqﬁence is set out herein. By "highly similar" it is l
25 contemplated that from 1 to 5, preferably from 1 to 4 sﬁch as
1l to3orilor 2, or 3 or 4, substitutions may be made in the.

CDR and/or VH or VI, domain.

‘The structure for carrying a CDR of the invention will

30 ggnerally be of an antibody heavy or light chain sequence or
substantial portion thereof in which the CDR is located af a
location corresponding to the CDR of naturally ocburring VH

' and VL antibody variable domains encoded by rearranged



fromany germine or rearranged human variabl e domain, or may be a
syntheti ¢ variabl e domai n based on consensus sequences of

vari abl e de@RiidsssA COR sequence of the. invention 20 (e.g. be
introduced into a repertoire of variable domains |acking aP 1@0

CDR3), using reconbinant DNA technol ogy. For. exanple, Mrks et al

(Bi o/ Technol ogy, 1992, -10: 779-783) 25 @éscri be net hods of produci ng
repertoires of antlbody vari abl e domains in which consensus prinmers

di r ect edmmunngladjvddentgares + helle sndiofutde. andi dbbet UoNRi ¢ area . ar e USEd
in conjunctlon W|t onsensag)slr% rs to the third framework region of
hunan pﬁ%?"ﬁéb]rr}% BRY \R$ %??%’ée‘éldﬁhllr%femldackl ng
a CDR3. t IIdéﬁaa&,t @ i urdthery d rtpi 5 be conbi ned
with a CISRBJYB( of a particular anti o%ﬁcépugﬁ?g%t%%g%uéftfﬂﬁ o& “%he

CDR3- defi\-éFesde &@#c@sildﬁ‘lOtMeqﬁrékegﬂrtlmmmﬁrﬂemytmeam&ﬁr&aﬁd Wlth 3SE

P 20 7 | / 7. t e f VL d
I acklgﬁg\égr%%lsgga %tg:i-e%%l]#%%gt Sc%r%f‘p re%ozte’{/l—rigcl?r\ﬁsvo or% enoggl \r/]\nst h a

cognat e Tvit e roetVHhddpai/ Y immuprcabinge e @dd)g bi ndi ng menbers of the
i nvention. The repertoire may then be displayed in a suitable host system
such as the phage display system of W92/01047 so that suitable specific

bi nd bepgel-gated f
i ndi ngpRREReES1TBY 4 epRelfithelachd LRRAENd SBbESANSY, Of SO,

anyt hi ng from 102 i ndi vi dual merber exarrp
or 1010hgwaberés cermigdogesus SHEf filni :agrmnnamrvmmamre alonfgchirques are

oL, CHEBLERRG DY, SRRy (Ambue 900 O Sellabo deserbes the
apbroacbubayahelu$$9 ber stheogengeath on rebredlihofias r by
~ embodiments of the present invention and it is preferred that
each of these is carried as a VH CDR3 in a human heavy chain
. variable domain or a substantial portion fhereof.
15 | | | |
Variable domains employed in the invention may be obtained
from any germline or rearranged human variable domain, or.may
be a synthetic variable domain based on consensué sequences of
known human variable domains. A CDR seqguence of the invention
20 (e.g. CDR3) may be introduced into a repertoire of variable
domalns lacking a CDR (e.g. CDR3}, using recomblnant DNA
). technology.

- For example, Marks et al (Bio/Technology, 1992,'19:779—783)
25 describe methods of producing repertoires of antibody variable
' ~domains in which consensus primers directed at or adjacent to
ﬁhe 5' end of the variable‘domain area are used in conjunction
‘with consensus primers to the third framework region of human
7 VH genes to provide a repertoire of VH variable domains
30 zlacking a CDR3. Marks et al further describe how this
| repertoire may be combined with a CDR3 of a particular
- antibody. Using analogous techniques, the CDR3-derived

sequences of the present invention may be shuffled with



A further alternative is to generate novel VH or VL regions carrying a
CDR- deri ved sequences of'the invention using random nutagen$§k? ﬂhione or
nor e selecwﬁgmyhb%pd/or VL genes to generate nutations withfnthe entire
vari abl e domai n. Such a 20 technique is described by G am eFCHCHIAYIT7 .
Proc. Natl. Acad.- Sc.i., USA, 89:3576-3580), who used .error--prone PCR
Anot her nmet hod which nay be.used is to2direct nutagenesis to CDR regions
of VH or VL genes. Such techni ques are disclosed 25 by Barbas =-et al,.
(1994, Prererp@iresAcfdVHSer VI, dtiSAin91138RAng3818PR3Nd afghirae et al
(1996, J Biol. 263: - 567 Al'l the.above described techni ques are
known ass%%% l?‘ﬁ ?ﬁ%pf%g? 5@%&101" n%q" hEREaIDascaBPABeds Bikhpar coshatiee Vibr esent
30 | nventi ofk ddieasii £ oo 0eLsONsYLEL b BPAEIRG HEfSUSNos! pRAN ues to
e

provi de specifjic binding nenbers of the 1nvention using routi

met hodolEH - Qe afhe DRBEFQDOR MLy OUheB75d @UTHPGBERAONA2E 23iAabukt her
- ' tion | ' - t hod bt ai ni t i bod)
ot s gen T YT P MOV R IF GOt 2 597t S0P Re 2ihdd Yo

antigen domai N~ speci

conpri sitipiprovi dhine pewlfiod baddiig afenser StHhop, besubsibbution gr ,
I nsertion _of one or nore amno acids in the am no acid sequence.of a VH

domai n FEPFHOIHeth PR Hor £RR Gy hing affon @1 dndsegudree vari ant
f th ' ' ' o i i evH d in_t 0 - i ded with
o e st et el SO 00 T 5 e e

one or nore VL donmins, and tes domai N “or
conbinations for to identify a 10 specific binding nmenber or an antibody

anti.genxhi_ndi ng donmif..specific fqr, a eotaxin antigen and optionally wth
one lgr %rag% ’pSrer%fr%g‘&’}?r &prerctq"g%m%@r]am%f:%qq%% 3%e ek#Pal i se

eot axi nddstilvisiey bSaist vinedo NI dTRY, has A AURG.ad d) | sggience which. is
substantially as set out-herein. 15 I :
describes the technique in relation to a B-lactamase gene but
observes that the approach. may be used for the generation of
_ antibodies.
15
A furthe; alternative is to generate novel VH or VL iegioﬁs
carrying a CDR-derived sequences of the invention using random
-mutagenesis of one or more selected VH and/or VL genes to-
generate mutations within the entire variable domain. Such a

20 technique is déscribed by Gram et al (1992, Proc. Natl. Acad.”
Sci., USA, 89:3576-3580), who used error-prone PCR.

Another method which may be used is to direct mutagenesis to

CDR regions of VH or VL genes. Such techniques are disclosed
25 by Barbas et al, (1994, Proc. Natl. Acad. Sci., USA, 91:3809-
o 3813) and Schier et al (1996, Jl Mbl. Biol. g§§:551~567f.

All the above described teChniques are known as such in the

| art and in themselves‘do not form part of the present: |
3¢ invention. The skilled person will be able to use such
_ techhiques to provide specific binding members of the-

invention using routine methodology in the art.



, An ‘anal ogous met hod, may be enployed in-which one or nbre sequence
variants of a VL domain disclosed herein are conbined mﬁth:i@gpqmmnore VH

domai ns. . R dvektut her aspect of the invention provides a 8%%1/8
preparing a specific binding nenber specific for eotaxin a 9(2?;1)

.encoding 25 replaced (b) encoding which nethod conprises: providing a
starting repertoire of nucleic acids &3VH donmain which either include a
CDR3 to be or lack a CDR3 encoding region; conbining said repertoire with a
donor n@clfélirdﬂm dspecimaf tdo dLrswmierme Ismbsitdsmat isalmetas] Fir out herein

for a VH ch t hat %alscg{ aci I nserted into the CDR3
reg:on |n gb@ﬂxﬁﬂ%% (%ﬁQé% I%Fﬁh&@@Q%ﬁ%ﬁﬁ@Ire Sf f
nucl ei Ce@ttlad:inemﬁdlg@:g;,a tWad nggajfﬁj@ c&% 95’99{699?% ?‘&%6’%@'2?%“ 5(8)

said product = repertoire; 3 SEP 2004 01/
sel ecti A§4tdpsei ﬁec,lemwdhngmmﬁﬁé?u@pmudn @rfaﬁrtame@ﬁanme aat nges; . and

(e) rec n Id ;5Pg¢ nenber aC|d encodlng It.
Agalg gﬁggﬁaggggﬁsl%Et da%ﬁgl %mg%%l q&?ﬁ%?\ﬁ$1 Jemgdrs ses ovke |
|nvent|baresncanﬁﬁnddmwumhwmlkﬁpemi(Hd%amﬂhdﬂadr@ %eqﬁ@h@é ¢ae9dhRdop VL

domai n %ﬁlcgﬂeﬁggggntn0| Q%n%l%DRiomblﬁing the VH domain thus
provided with one or more VL domalns, and testing the VH
:domain or VH/VL combination or combinations for to identify a-
“ 10 specific binding member or an‘antibody entigen binding domain
n) specific for a eotaxin antigen and optlonally w1th one or more
‘ of preferred properties, preferably ablllty to neutralise
eotaxin activity. Said VI domain may have an amino acid
sequence which is substantially as set out.hereinf
i :
An analogous method may be employed in ‘which one Or more

sequence variants of a VI domain disclosed herein are comblned

“with one or more VH domalns

20 A further aspect of the invention provides a method of
preparing a specific binding member specific for eotaxin

antigen, which method comprisee:

hX

.(a) providing a starting repertoire of nucleic acids

.encodlng a VH domaln which either include a CDR3 to be
25 replaced or lack a CDR3 encoding region:

(b} combining said repert01re with a donor nucleic acid
encoding an amino acid sequence substantially as sef'out |
herein for a VH CDR3 such that said donor nucleic acid is
inserted into the CDR3 region in the repertoire, so as to

30 provide a product repertoire of nucleic acids eneoding a VH
domain; o '

(c) expressing the nucleic acids of said product

repertoire;



repl aced or -lack a CDR3 encoding region. 10 Sinilarly, one or nore, or_all
three-CDRs nay be grafted into a repertoire of VH or VL don®igt® s ch are

t hen screewm%% 542 speci fic binding menber or specific binding nenbers
specific for. eotaxin antigen. 15 A substantial portion of Pf/GB01/00927

i mmunogl obulin variable domain wll conprise at |east the three CDR
regions, together with their intervenpag framework regions. Preferably,
the portion wll also include at |east about 50% of either-or both of the

first and foutdh fseneweikqreuipasiridefO¥Wheingde $20; keLnkpal | 50% of
the - first. framework region_ and the N-termnal 50% of%%el%o%p%ﬁﬁf?
. region. PRF¥IdRACIERNYuUeRdat the N-terminal or C-terminal end of the

substantial p 1 ab d . . be. those .not normal |y,
associ ated w ta{ﬁ)t ﬁ%et%(?g‘%%ﬁ%c%%c?i%g&\%%cg%{]@%i%%ﬁ o%.n%*g?e&arrpl e,
25 constaaicd i emcadirspettfi ¢ bi ndi ng menbers of the present invention nade

by reinonbi nant DNA techniques may result in the introduction of NB or
C-term nal residues encoded by linkers introduced to facilitate cloning or

ot her mafi4uf atdprurid EfSous -ddtHSd q@ag,i i £ i pcl ude the .
i ntroduction of |inkers S%Sto join v r?%agbl%téﬂpgb%r%cﬁg%of Ife i%b&ht‘?‘?ﬁ?to
furt her qff diheg ninwatuieore eiss | gmihidiary virouro geplaittol ey ahdidis . ot her
vari abl ins. (f.or_ex | ¢ in the prodyction of _di abodies or protein .
| abel s (;%scqL S%E;c%scsog&q}% armq'iﬂe) Og)é[faei'ﬂ Fighy {1 e Y0 e Rsles asEiPRI G be

PCT/ GBO l/e@Q92% 2 oA Idwkigh GoR A le&fcﬁ_&lrﬂeQ'egﬁB%g of the invention specific
bi ndi ng nenhers conprising a pair of VH and VL domains are preferred,

Si ?gloe SR omSinRs Padkereon o @dr tireer CPRs5magolb®i yrseiheendest o or m
further jaspehs Qfiet i kQN. '+ i.s - known that single immunoglobulin
domai ns. esg)g:i g%rf %ﬁ ‘g-icl)?r%tr@ dgkntg.lngaggﬁfzgl Sf:eb?‘hﬁinnﬁ%ﬁe&rn&éit‘fé’%t ifgens
in a spepefdidic binding member or specific binding members specific

for eotaxin antigen.

15 A substantial portion of an immunoglobulin variable domain
:will comprise at least the three CDR regions, together with.
'their_intervehing framework regions. Preferably, the portion
will also include at least about 50% of either or both_ofAthé
first and fourth framework regions, the 50% being the C-

20 terminal 50% qf_the'first,framework region and the N-terminal
50% of the fourth framework region. VAdditionai residues at
the N-terminal or C-terminal end of the substantial part of -
the variable domain may be those not normally éssociated with
naturally occurring variable domain regions. .For examplé,

25 -conStructibn of specific binding members of the.present
 invention made by recombinant DNA‘techniqﬁes may rééult,in the
introduction of NB or C-terminal residues encoded by linkers

introduced to facilitate cloning or other manipﬁiéticn steps..
| Other manipulation steps include the introduction 6f linkers

30 to join wvariable domains-of the invention t0 further protein
sequences including immunoglobulin heavy chains, othér
variable domains (for example.in the prodﬁction'of diabodies)

or protein labels as discussed in more details below.

anmewor k -



manner . - In the case of -either, of the single chain specific binding 10
domai-ns, these domains may be used to screen for conplenentary donains

capabl e of w@®sepy @ t wo-donmi n specific binding nenber ng’q%‘%@ E0hd
eotaxin. This may be achi eved by phage display screening BeR01(p83g 15 -

the so-called hierarchical dual conbi naborial approach as-disclosed in
W92/ 01047 in which.. an individual colony containing either an Hor L
chain clone is used to infect a -conplete |library of clones encoding the
ot her ch i€%§Lﬁgr.FD and_the resulting two-chain specific binding nmenber
is 20.° kS 'Jnna%c]i’ﬁ‘ﬁﬁ?n’é%e%@f’d’ecﬁhéyze Hispingenetomispesitich as  those

descrlbeﬂ hdbihdah € t [ cl osed . in Marks et
LARI A Bhoi6l B8 COGfor D1y [ TN Wi A, vl SG0B0 AT, ar ks et

al, ibid. Specific bindi-ng me e presen |nve
25 conprPieterredooydeohs thindingidms iors frdei tderenfhe Fofy exanpl e, a VL

domai t-its Ct n1na| d to antibody Iight chain
constgn{@ao%al ﬁ%é%&fge %Omh r% [ e prsresntnn. Odthis ns.

Si i | ar Iknowra tSpeci dingld mogmmqunbmlg@ a \g?&lqr%u] be attached
U

at its C—-ternlnal 30 end to-all or part of an immu eavy chain
deri ved A% RSmAEhiGaRARLe St Piadiagy target lagmgegﬁa dmd d gﬂﬂaricflaf\y of
the i sotpdashesub-cl asses, particularly 1g@ and 1g&A. 1g&HA is preferred. ..
3 SEP 2004 WD 01/ 66754 PCT/GBCi/00927 26 Specific binding nenbers of the

i nvent i dm e Imadealyd ledidthsirt of ahdetéagabl enafnf wpeldional Hﬁalafi'n
radi ol apel s such.as 1311 or 99Tc, é% may be

Det egf gkﬁll bel 5.i ncl ude
at t ached T& 5 nt 568 H@Fnﬁh@aynpénPFSH E@lﬁ&rééﬁvéﬁﬁl@@@pl@memmsmmy

known  idontalie sardapefh 1@ntd 0 edymi ABIE NYir0 Lake a Iu e_enzyne | abels
suth as _horseradi sh peroxidase. E%abelgofurt in g% Fu%% gln%lné
member able to bind eotaxin. ' '

This may be achieved by phage display screenlng methods u31ng
15 the so-called hierarchical dual combinatorial approach as
disclosed in W092/01047 in which. an 1nd1v1dual colony '
contalnlng either an H or L chain clone is used to 1nfect a
complete library of clones encoding the other chain (L or H)
and the resulting two-chain specific b;ndlng member is
20. selected in accordance'with.phage display techniques such as
- those described in that reference. This technique-isAalso

disclosed in Marks et al, ibid.

e

TSpec1f1c blndlng members of the present invention may further
25"comprlse antibody constant regions or parts thereof For
example, a VL domain may be attached at its C- termlnal end to
“antlbody light chaln constant domains including human Cx or CA
chains, preferably CA chalns Slmllarly, a specific binding
member based on a VH domaln may be attached at its C- termlnal
30 end to all or part of an 1mmunoglobulln heavy chaln—derlved
'from'any antibody isotype, e'g IgG, IgA, IgE and IgM and any
of the isotype sub—classes, partlcularly IgGl and IgG4. IgG4.

is preferred.



chem cal noieties such as biotin which nay be detected via binding to. a
speci fic cognate detectable noiety, e.g. labelled 10 avidim 3§pqgmf|c

bi ndi ng 1%69% the present invention. are designed to be used

net hods of ''dl agnosis or treatment in human or ani mal subje%ngB%W@$HTably
human. 15 Accordingly, further aspects of the invention provide nethods of
treat ment conpri sing admi ni stration of 28 specific binding nenber as

provi ded, pharnmaceutical conpositions conprising such a specific bi ndi ng
menber, -and use of such a specific 20 binding nmenber in the manufacture of

a nedi canent. for . adni ni stration, for exanple in.a nethod of nmaking a
medi cansieCidi o Rining memhe xo b sihe ol cmpiesi ngy floe nilalaell@dttheth

f t t.
Frn cal BRABIRIE dch e el | R iR Dy e R 1 o
pr.ovi de dalbircdmdnatlisc sherrefds lP’rIBIoltdé"'Tca,stvhnﬁ:h efdgNbe é’@q&@@hgdd@é matitis)

and other dis s such as rhipnitis, conjunctivitis, food allergy,.
al 1 er%i @ne:dhotc*l? fgﬁﬁ'% Jé’rvéal?%'&igﬁ’r@éiﬂ FOTERR b‘h‘f*ﬁjr chemi sitey Icncsferases

d hi lys
Expor I maat aine S¥tdenondaiy SORARPN Imuin1 2 colse LRl RASES O

atopy so anti-eotaxin treatrent kel rve
di seasedab®ier sushe act Ri@rr%ﬁaabgah: ;mmmdacms., shatte s 81582 0t MQe

01/ 66754, PCT/ GBOI / Q0 27 27 al.l er .onchopyl nonar erg|II05Js and
tropi cal SE8SH oB‘ﬁllle' 4% FRCH éazﬁq b% zﬁl égé e 1 Vidbunts  and

whi ch rrminbﬂns;ul@beet s cAftiic e¥ghde H&@dﬁ%{ﬁlelrﬁbi@i jcular, d;,ady T&Ptaxin
to

treat nment i n accordance mnth the present invention nay be use provi de
clfaw béﬁéﬁﬁp for

Specific binding'members of the present invention are designed
to be used in methods of dlagn0515 or treatment in human or
ﬂ_ anlmal subjects, preferably human.
15 ,
- Accordingly,‘further espects of the inveﬁtion pfovide methods
of treatment comprising administration of a specific binding
member as provided( pharmaceutical compositions comprising
such a specific binding member, and use of such a specific
20 binding member in the manufacture of a medicament for |
administratiop, for example inaarmethod of making a medicament
or pharmaceutical coﬁposition comprising formulating the
specific binding member with a pharmaceutically acceptable
excipient. |
25
Clinical indications in which an anti- eotaxin antibody mey be
- used to provide therapeutlc beneflt include. asthma, eczema
'(atoplc dermatitis) and other atoplc diseases such as
‘rhinitis, conjunct1v1tls, food allexgy, allergic colitis which
30 are recogniéed as eosinophil—mediated diseases. Experimenﬁal
evidence favours eosinophils as a cause of most cases of atopy .
'so_anti—eotaxin treatment is likely to be effective for all

these diseases. There are other allergic conditions, such as



many patients wi th asthma (Mattoli et al, 1997, Ying et al, 1997;. Brown et
al, 1998). About 10% of the popul ation of the United Ki ngdom#fagpagghna and

current tr@aigRBissi s not 10 entirely satisfactory: about 2%@%@5@0 ,a year
I N Engl and. and Wales are -attributed to asthma and about oof people with

asthma are admtted .to hospital with asthmatic synptons) each year. There
is a clear need for inproved treatnent2Both for preventing asthnma synptons
and to treat- nore severe synptons 15 once they have devel oped. Anti-eotaxin
t r eat mestl yesgibe yrorethomrialdngribyespgertioms {§ aanéxampiesaksubcut aneousl y

or in energencies, intravenoysly), by inhalation (to optinise the
prof i I,e.e_otf‘f;q}?é%@fﬁl(ﬁ’a&t&% e%ta}“c'ryfgrﬂﬂr%ﬁ W?Wﬁéﬁﬁgﬁurﬁ/ﬁﬁ Wik qquptsor by
al t er natdnée Wi S IRIHUH TR P Bt o Rk IO Ut Afmdafli ni stration may

be determ ned by the physicochem cal characteristics of the treatnent, by
special considerations for the disease, to optimse efficacy or to

m ni rd s si.de-.af ts. 5 i_n..condi ti.ons .may bhest be treat, .th
t opi E:Eal %tnr g%t%rir:érﬁ{tﬁ%vﬁs t AN ie-% gcgt 5)% %fyeﬁtsrﬁgea%te X.‘s iacr%:oorffaé}g%é@%%]g ased’
absor pt ipre seapadintventtenpaigd ba isdieald rekida Sed0picgrisiH et nent may
wel | provide the best route for therapy, -where it is needed, -w thout
unwant eJ28#% (P@ttsleé'ltssedffﬂég’e gshbiRe (BEdF-0ldo 9t alhe 1987 Yémd sitomleover s

much of 1ilte ;badihurOled fa it Ne odiggeasecht 9QMETR (HRYhe Ahteqting ot her organs
as well as the' skin) then adm nistration by ‘injectron or by other o
ef fi ci efinitegakd ngdpnbdasoestapyr epd atererdt trea tirepitcdls modt e. Local 3

SEP ﬁpO%ht%Qe 1/ 66754 /GBQl%%OQ%Z @@ i nj ection may he a%gropriate under
certai n“Ci reumst ances C5e8 Y h& 20y _ afhYEert 1fis K83 AREg 88t hat
anti - eoales areabARALDNtEH BOt aBehmaeshd iRt $3UsE bRobhe &hikAl C.
Patients may sel f-adm nister. . :

.~ asthma are admitted to hospital "(with asthmatic symptoms) each
year. There is a clear need for improved treatment both for
preventing asthma symptoms and to treat more severe symptoms

15 once they have developed. Anti-eotaxin treatment may be given
orally, by injection (for example, subcutaneously,oi in
emergencies; intravenously), by inhalation (to optimise the
profile of beneficial effects compared with any unwanted
effects) or by alternative routes of administratioh. The

20 route of administration may be determined by the
physicochemical characteristics of the treatment, by special

) considerations for the disease, to optimise efficacy or to

minimise side-effects.

25 Skin conditions'may best be treated-withltopical treaﬁment
with antifeotaxin. Diseased skin often has incroased.
absorptive capacity,'compared-with healthy skin,‘SO topical
treatment may weil provide'the best rouﬁe_for thefapy, where
it is naeded, without uhﬁanted effects elsewhere in the body.

30 If the skin condition covers much of the body, or if the
disease is severe (maYbe affecting other organs as well as the’
skin),then administration by.injection or by other efficient

means may be more appropriate that the topical route. Local



the treatment and daily adninistration may be preferred over conpl ex
dosi ng schedul es. Combination treatments nmay be used to prowgi ggp $pgni fi cant

10 syner gi g cts, particularly the conbination of an ' t axin
specific bﬁ%lﬁll%ég\ﬁ%%rﬁnber with one or nore anti- interl euki n-@]l%{;E& O ugs.

A specific binding nenber according to the present invention may be
provided in conbination or addition té8one or nore corticosteroids, 15
particularly one or nore system c corticosteroids. Conbination. treatnent
W t h onelftitepen ordie rbemppraphirteantridet |enmhaimgeitamsspasal {3eot her
Apreven%g&;ﬁ%a¥gqm?s cromogl wcate, 1 eukotriene .(receptor) antagoni-sts,
xant hi nes ai dhg-%d??¥ﬁ? nchodi | ators may be enpl oyed for asthna
treatment. Similar - 20 considerations of conbinations apply to the use of
anti= eotaxjn treatnent for skin and other atopic conditions. Al forns of
psori asils; F t$EETRI] idraldiantimantaun itegataente iwiddi aatedas rent
urticari r dcaria,. C - 250, | caria, -dernographic
urti gsgr i%é%ﬁ%’%oﬂl?u alﬁnl ;{{,gép%l}lngrc_' ceﬂra&tlﬁéﬁcl?t gr{?iy g%uldﬁafﬁ%fnlp%rﬁﬁgi goi d,
por phyr itzhes ut meesandrelr dend dedrlsi ddetiinilstghit iveaaiaiyobe Pold e r e dwire,
eosinophiligﬁicgilulitis, drug eruptions, vasculitis (skin manifestation),
pur pur a SAP OB IRAYSShs may be treated with anti 30 eotaxin in
accordance with the present invention. These conditions can cover a large
proportion of the body, may involve organs other than the skin or-may not
cause t Femikinatig Haestimeerteased ber msabl itiot pro®ide isfigefiffdctante applied 3

S E 2%&, V0O Q1/ 66754 PCT/ GSO LOOiZ? 29 opiCﬁgL ,.,at the site of action
t he %ie ??grﬁéﬁj%aﬁé%f9§§’ §?§%&ﬁp af#ﬁr&b&hcp 4 8&%Pnf8&'Pﬁea§%h§ '
cohsi deratianin apeciygesiedihe neabepi ¢itRdbpat benmorseweig-skin di sease
wth .associated systemc manifestations is a good exanple of a
interleukin-5 (IL-5) drugs. A specific binding member
according to the present invention may be provided in
‘combination or addition to one or more certicosteroids,

15 particularly one or more systemic corticosteroids. Combination
treatment with one or more otherlanti—asthma/anti—alletgy |
agents, especially other Apreventers@ such as cromoglycate,
leukotriene (receptor) antagonists, xanthines and long-acting

"bronchpdilators may be employed for asthma treatment. Similar

20 considerations of combinations apply to the use of anti-

eotaxin treatment for skin and other atopic conditions.

All forms of psoriasis, urticaria (including_acute urtibaria,.'
| dhronic regurrent urticaria, delayed pressure urticaria,'cold
25. urticaria, ~dermographic urticarié), prurigo nodularis, papular
erythematous eruptions, pemphigoid, pprphyria cutanea tarda,
persistent light reaction, Wells"SYDdiome, eosinophilic
cellulitis, drug eruptions, vasculitis (skin manifestation),
purpura and other skin conditions may‘beAtreated with anti-

30 eotaxin in accordance with the present invention. These
' conditions can cover a large proportion of the body, may
involve organs other than the skin or may not cause the skin

to have increaseﬂ permeability.'ﬂven if effective applied



situation in which systemic treatnent nay be preferred to topical
treatment or local injection. .Inflammatory. bowel disease (3lsgerati ve
colitis a .,S disease) and eosinophilic _

colitis/ egﬁﬂ%§4ga-stroent eritis/ 10 Shul man's syndrone -ngng_k?eBOPPOegéged
effectively with an anti- eotaxin theragy. Eosi nophi | s appear. as a
pronminent cell-type in the |esions thag9characterise these diseases.
Vasculitis of several fornms, especially idiopathic, Hugues- 15 Stavin
syndr onebochte bl Hi ratsshe ysidtone, dwiviwhoddm mmefgmamd omaitosingy be

coc! nontyt EeREE TRRES g (il peol S Do Birois = Pl e
eosi nophiddde oe | € OpAIPI INDRIRITIROP Ridvied TRk 1he difRA LD Widh

anti--eotaxin, 20 Eosinophilia of unknown cause can result conplications

such as apireiarRd | sy starkumanifedations ienvedioods exgaptoafteritis, .
Lof fler' 'tﬁ%jtf’f‘ | t1.S, 1eart val 1 hrasi nan syndr.ones
af f e(':bt‘:ai nsal - connﬁﬁ%e@%guéﬁemggitﬁ%ﬁh%ng @%f%%sgr%a&xyeégg&i ated w t'hv

mal i gnartomi cehster & etspeci add i dogiphanestioneukaeni as and -gastroi ntestinal

cancers), drug treatnents (eg cytokine infusions) and .chronic fatigue
syndrone. Anti-eotaxin treatnent nmay be enployed in any of these diseases.

Simi I ar |ph £ 100N | B il 53y NN eER A th 9! Eb@iﬂ:)i%y% LBonpdisl fuse 30
fasciitis with eosi'nophilia (eosinophilic tascittis) and eosi nopﬁ'l lic
myosi ti Sirspds) tarshtes wiophhiditd cedtidisd enTee iédsi/ gashidoeatterdttisgn caused

by parasi.tes my. be a;harnf ul SEP 200 0116674 PCT/ (B01/00927 30 -

ef f egdt’ s%gmﬁln Bt Vet 5 WG H‘aé’n?)le- 5@5)%?% }é\gff}ﬁééé@ié’n&’i oS ey provi de

behef it ectuxidi 3gRSLHY.NVBoLinGpdasisnapphr. akt hapgtbAl nBntPakLhegeRsei ncl ude -
a

protozoal infection, and netazoan infections such as helmth infeStation

and espédi &g lesions that characterise these diseases.

Vasculitis of several forms, especially idiopathic, Hugues-
15 Stovin syndrome; Churg-Strauss syndrome, bronchocentric
| granulomatosis, eosinophilié pﬁeumonitis (Loffler’s syndrome),
prolonged pulmonaryleoéinophilia, Omenn’ s syndrome; Wiskott-
Aldrich syndrome, familial eosinophilia and idiopathic
'hypéreosinophilia may be treated with anti-eotaxin.
20 |
'Eosinophilia'of_unknown cause can resulit complicétions such as
) - bheumonitis, vasculitis, colitis, enteritis, gastroenteritié,
Léffler's endoqarditis and heart valve fibrosis and maﬁy
syndromes affectingiconnective tissue.-Eosinophilia can also
_ 25 be associated with malignaﬁt disease'(especially-lymphomas,
" leukaemias and gastfointestinal cancers), drug treatments (eg
‘cytokine infusibns) and chronic'fatigue syndrome. Anti-eotaxin
. treatment may be_employed in any of these diseases. Siﬁilarly,
Aeosinophiliawmyalgia_syndrome, toxic-oil syndrome,,diffuse
30 fasciitis with eosinophilia (eosinophilic fasciitis) and

"eosinophilic myositis may be treated with anti-eotaxin.

The eosinophil attraction caused by parasites may be a harmful



nenat ode i nfections (eg filariasis, hookworm onchocerciasis,
toxocariasis, ascariasis and. trichinosis; angiostrongyliasig SEP. 200

[ eosi nophi kg@oiggngi tis]). Asynptomatic parasitic di sease g§¥ Ee the :
cause of many of the idiopathic forms of eosinophil- nediat2GV/GEEYEY 10
Anti-eotaxin treatment may have an effect on cells other than eosinophils,
e.g. those expressing CCR-3 such as ba86phils. In accordance with the
present. invention, conpositions 15 provided may be adm nistered to

i ndi vi diefifectAdie dirgtextendrion sviprief entableotiaxsn "ihethpedt cendl yishs ecti ve.
amount ", thi hej ng suff.i.ciepnt tp show benefit to a patient. Such benefit
may be §§¢g}sqv1§%%e&,e£:1tdn € -FLRERS YD neOTHeoPREL ual anpunt
adm ni staftathctirth LY paAMbddiP GRS PrAbAd MELALign, Y4! depend on:
the nature and severity of what is being treated. Prescription of

t r eat refetagpedidicstsons stsdages dilmith vinfestathibon esponsspididy of
general ; AP rs : r-.nmedi.cal. docGtor.s. propr.i ate doses of

ant i bszgdf/’l eglgagc(bvtc\iee] ﬁ%%%g}ﬁ'%%% 3%1%9 & rfarsleaeml_sédg}%"hor L ORGNOFEremgimol) | nt
J. Cancéoxbtarissitt4asBagibads Kl tticlindsi¥9)and¥dgyliasis

| mmunocqnj ugat es .5-.and Radi gpharnmaceuticals 4: 915- 922. . f%e preci se dose
will deggﬁc?g&ﬁé’ﬁlilﬁuWﬁé*rmafl_tflédﬂor Asympdonadiflinar awidt herdisrasmmidgody i s
for di agaogi r ot t [ I 1on: of the area to be
treated,Etﬁg%pgggggeégaﬁgé hg? Fﬁ%ﬁgﬁ?f%%ﬁgﬁﬁéaéﬁgﬁéuﬁﬁe%ﬁé%%ﬁéﬁéi_ f ragnment
or di aboeyiatgdddikseasature of any detectable label 3 S E P 2004 WO

1/66%54 PCT/ GB01/ 00927 31 or .other nolecul e attached to the antibody. A
tygipal -antibody dose will be in the range 0.5ng to 10Qg for systenic
appl i caphedseocandihOtigatfehfUmbY Ha9ehndRRFHeCd! idSHells other than

eosinophils, e.g. those expressing CCR-3 such as basophils.

In accordance with the preseﬁt:invehtion, compositions

15 provided may be administered to individuals. Administration
is preferably in a "therapeutically effective amount", this
being sufficient to show benefit to a patient. Such benefit
ﬁay be at least amelioration of at least one symptom. The
actual amount'administered,_and rate and time-course of

20 administration, will depend on the nature and severity of what

is being treated. Prescription of treatment, ‘eq decisions on

\_'/’

dosage etc, is within the responsibility of general
‘practitioners and bther medical doctors. Appropriate doses of
antibody are well known in the art:; see LedermannlJ.A. et al;
25 (1991) Int:J; Cancer 47: 659-664; Bagshawe K.Dg et al. (1991)

_ Antibody, Immunoconjugates .and Radiopharmaceuticals 4: 915-
822, ‘

'The p;eaise dose‘will'depehd upon a number of factors,

30 including whether the antibody is for diagnosis or for
‘treatment, the size and locétion of the area to be treated, -
the precise nature of the antibody (e.g.-whole antibody,

fragment or diabody), and the nature of any detectable label



Typically, the antibody will be a whole antibody, preferably 5 the |g&4
i sotype. This is a dose for a single treatment of an adult paggrengy wWhich

may be proQlekggglly adj usted for- children-and infants, 3ﬁﬂﬂﬁ#végﬁﬁéﬁfged

for other antib formats in proportion to nol ecul ar wei
may be. repeated at daily,. tw ce-week]ly, weekly or nonthly intervals, 10
at the discretion of the physician. Spetific binding nenbers of the present

|nvent|on mnll u;Eﬁ} be adn1n|stered inthe formof a pharmaceuti cal
conposi 9 eﬁ%ﬂ} datt ddst %k&ﬁibonéhttm@ddl tion to the

15 specnafdtquad@»dlda@enwmr beTll‘z'lS tBRALIRGRTY Gly GoRId 1S gesarding to

the present invention, . and for use in cor he p

i nvent i @@Plrm{@témni @@d iL9paddiot ilowy tforadtoiosd |a]!:g:rlad3£filqnsa 20
pharnac ept a ci pi.en car ffer, 'stabiliser or
ot her r|a S melﬁekﬁg%ﬁ °§§tﬁ&§g éﬁlﬁ|géai? Qﬁj body., Sﬁ@ﬁeﬁabéﬁials
shoulsd menc.r_@«emmus@t Shauli@¢ nAet a doker rere sl ghke +§ih tﬁ%ﬁ% g
active |ngred|ent preci se nature of the carrier or er|

will depéid oﬁa§5€Pﬁe WHdeh @ﬁYaéﬁlﬁI§Ppaﬁm@@alWW|@Mjmaﬁeuefbmal or by

I nj ecti r r u Sltl ns for
adn1n|s??&%ﬁggnngﬂhbgﬁ%ﬁﬂ%%ébFga Hg%%sépgﬁ 68%320 &UP&thPaY A tabl et
may conﬁprmatSSQnapsopbdtmanrtermsMehuaargebabhm OrT%@a%ﬁbﬂténha Lipgui d
pharnaceutlc? gpﬁ I]nt!llons eneralli nprise a liquid carrier suc as
Water . BEPPORSHnftafritl oF"IEEeraBIbYo Feekin Rar RODEPLYOANEGRVARS C Oi | .
PhY$m0|ﬁﬂ|Eﬁb 82kbpe+38hUbEORne 3pRyEiB12R04 WO 01/66704 PCT/ GB01100927 32
dextrose or other saccharide solution or glycols such as ethylene glycol,

prbpylene gl ycol or polyethylene glycol may be included.
Specific blndlng members of the present invention will usually

" be administered in the form of a pharmaceutical composition,
Which may comprise at least one component in addition to the

A_M specific binding member.

Thus pharmaceutical compositions according to the present
 invention, and for use in accordance ﬁith the present
invention, may comprise, in addition to active ingredieht, a
20 pharmaceutically acceptable excipient, carrier, buffer,.
' stabiliser or other materials well known to those skilled:in

the art. Such materials éhould be noh—toxic and should not

7

interfere with the efficacy of the active ingredient. The
prec1se nature of the carrler or other material will depend on
25 :the route of admlnlstratlon, which may be oral, or by

injection, e.g. intravenous.

Pharméceutical_cbmpdsitions for oral administration may be in
| ﬁablet,_capsule,'powder or liquid form. A tablet ﬁay comprise
- 30 a solid carrier such as gelatin or an adjuvant. Liquid o
pharmaceutical compositions geherally comprise a liquid
car;iér such as water, petroleum, animal or vegetable oils,

mineral oil or synthetic oil. Physiological saline solution,



5:.For intravenous injection, or injection at the site of affliction, the

active ingredient will be in the formof a parenterally accept 2 agqueous
sol uti on -wy Hlléﬁgsfyrogen-f ree and has suitable pH, isotonicity-'a L -
stability. 0Se '0f relevant skill in the art are well ablBRCUEBAVEAT e

suitabl e 10 sol utions using, for exanple, isotonic vehicles such as Sodi um
Chloride Injection, R nger's Injection3zlactated Ringer's Injection.
Preservatives, stabilisers, buffers, antioxidants and/or other additives

may be idwtudese &5 6ERoE T Sdoctor fe COPPOEL LA 09 NRYyBS1 80l BhsLer ed al one
or in conmhination with other treatnents, either Simultaneously or :
sequent | SR L upprrR ke re el Yeoh @b pelyetlaykene Qyhecol raaynent s

el
may ihC'B@Q‘Lﬂ&‘%xc?éH’j nistration of suitable doses of pain relief drugs such
as non--steroidal anti-inflammatory drugs 20 (e.g. asprin, paracetanol, -
| buprof en- or ketoprofen) or opiates such as norphine, or anti-enetics. The
present | nventi on(ﬁprovi des, a nmet hod conprising causing or allow ng binding

of a %spedy i HHFEHP HerbiCEChr RF et 958 It eith e eottxiof As noted, .
such bi Mg a8, akend! A68 Je 1 Wl o0 13O 4 mpistration of a. -
speci fic binding nember, or nulcldeil/%hla%ltg we;n%oé?ér,\mgﬂg @geec'??a %#n%li ng -
member , P@Trerntenmin aacqitaidd maidous dadhutedaniteidin f 1 SA WSt eF e
bl otting, 4 nocyt.ochem sfry., i.muno-precipitation or 30 affinity '
chromat %ardaprq%é. S’]%éta;)gbeuﬁ%’oflsﬁ’ltr‘?d}%t& Bé‘égétf%%ﬁiﬁl ndFiRSHAL t o eot axin
may be dellevanedkiQuani tdld o arde 18l aiad HQ tﬂk%}ﬁ}%u 3 a7hh 2004 VO
01/ 6675 PCT/ GB01/ 00927 33 of the. antigen in a .test sanp g%xahlce?nay be
ofbdlioagﬁQQ‘Htclonisnt“@rlé’éh, Lo eixaFml epe isfotdindgnostiicliew enedt .asTEvdium
reacti vichihes ;0f ant |85 anpl-e .may .be determned_ 5 by any
appropri ate. }ngansge%gg'log’n%gﬁ aezségy Iﬁ‘ﬂﬁﬁgé-lfé’foﬁréctatedd Rlﬂgeyr 5

" Injection. Preservatives, stabilisers, buffers, antioxidants

and/or other additives may be included, as required.

15 A composition may be administered alone or in combination with
other treatments, either simuitaneously or sequentially
- dependent upon the condition to be treated. Oiher treatments
- may include the administration of suitable doses of pain
relief drugs -such as ndn¥steroida1 anti-inflammatorj drugs
206 (e.g. asprin, paracetamol, ibuprofen or ketoprofen) or opiates

such as morphine, or anti-emetics.

The present invention provides a method coﬁprising causing.or-
_allowing binding of a specific binding member.as provided
25 herein to eotaxin. As noted, such binding may take place in
vivo, e.g. following admihistration of a‘speéific binding
member, or nucleic acid encoding a specific binding member, or
- it may take place in Vitfo, for example in ELISA, Western '
blptting, immunothochemistry, immuno—precipitation or

300 affinity chromatography.

- The amount of binding of spedific binding member to eotaxin

may be determined. Quantitation may be related to the amount



possi bitity. Radioactive |abelled antigen is mixed with unlabelled antigen
(the test sanple) and allowed to bind to the antibody. Bound Ri$EPgB: i s

physi cal | ywappasaded ' from unbound antigen and the anmount K@ﬁﬂh@&ﬁtive‘
antigen bound to 10 the anti body determi ned. The nore antige f sin

the test sanple the | ess radioactive antigen will bind to the antibody. A
conpetitive binding assay may al so be #3ed with non-radioactive -antigen,
usi ng antigen or an anal ogue linked to'a -reporter nolecule. The reporter
nol ecul @fmdihehand-iide1t | ioradresdimsanpies phdricly maysére dye diddneaperiral ly
| sol ate rptign ar em ssion. character.i st.i ¢s. Syitable -fluorochrones
incIudeqfvﬁgﬁgggefﬁ?ughggghiﬁ%fﬂ% PSP 8§ SFexas Red. Suitable -
chronogeni ¢ dyes include diam nobenzidi.ne. 20 Qther reporters include
macr onol ecul ar colloidal particles or particulate material such as |atex

beads t &€ Fe&ddVeihied ofhagitdbodics par gnegreliec mayndebideitegindalddy or
chemcahly ' t can pdiak rindir Ly .cause detectabl e
25 sﬁgngbéaﬁgpﬁgﬁgi?ua%ﬁ%'gggngenggﬂég roH@%&F?& A%@éﬁté& 8M€ ot herwi se
r ecor degposBibdd irmyt .ec Ragki ommy ive @abpidedwbinchgeaatial ys&eeagiihons t hat
devel op_or, _¢ch col.aurs or . cause - changes in electrical properties, for
exanpleyn+ﬁ§?iﬁ%§=@@tlﬁﬁpeéﬁpgrE§S€x§PWQgPZ,a§9cﬁl@ﬁ§?de¢@bpﬁ§ﬁi@0
transit kBBs a3@ ibetmeen B%'&%"dg)én%&aéﬁsiéleélalggfs,iEHlSE alfs,éﬁé‘ft%it%h' ¢-apectral

em Ca

absorptions or emnissions. They may includé c .centitreS "used in
conj uncBRBRURC Bnliigesn sods thei smonhsvipdi madioabtdvienAstigphabiodind and

o AL BRI A AELSfL B0 ISRt SEECEORL YELOUSRTE! s
anﬁibodyesEpeampﬂe the less radioactive antigen will bind to the
antibody. A.competitive binding assay may also be used with
non-radioactivé"antigen, using antigén or an analogue linked
to a reporter molecule. The réporter molecule may be a
15 fluorochrome, phosphor or lnser dye with spectrally isolated
absorption or emission characteristics. Suitable
fluorochromes' include fluorescein, rhodamine, phycoerythrin

~and Texas Red. Suitable chromogenic dyes include

diaminobenzidine.
20
Other reporters include macromolecular colloidal particles or
) particulate.materinl such as latex beads that are.coloured,

magnetic or paramagnetic, and biologically or chemically
‘_active'agents that can directly nr indiréctly cause detectable
25 'signals to be visually observed, eléctronically detected nr"
otherwise recorded. These nolecules may be enzymes which
catalyse‘reactions that develop or change colnurs-or cause
changes in.eléctxical properties, for example. They may be
_ molecularly excitable, such that electronié transitions '
30 between energy states result in characteristic spectral
absorptions or emissions. They may include chemical_entities
used in‘conjunctionlwith biosensors. Biotin/avidin on

biotin/streptavidin and alkaline phosphatase detection systemé



conjugates may be used to derive quantifiable absolute or 5 relative data
of the relevant antibody binding in sanples (normal and tes@)sﬂhqmpresent

invention‘ghﬂﬁIQJQV|des the use of a specific binding nmember as above for
measuri ng §eR* 1 evels in a 10 conpetition assay, that i FGHCREPIRet hod -
of nmeasuring the level of antigen in a sanple by enploying a specific .

bi ndi ng menber as provided by the presght invention in a conpetition

assay. This nmay be where the physical separation of bound fromunbound
ant i genmay et empduiyeeld. Li nking a reporter 15 nolecule to the specific

bi ndi ng menber so that .a physical or optical change occurs on binding is
one possibility. The reporter nolecule may directly or indirectly generate

det ect aphe, s&@ﬁa%eb%@%lﬁeﬁe%%ru&%ﬁl%mﬁ n%nsclm% p Of reporter

nmol ecul es may "be difectly or indirectly, cova 9. via a pepti de
bond or cABiugatasenayybe usekage dealaep@mantaﬂmahienabénﬂuﬁeEbfesult of

r econbi exp Si ne _fusion.encodin nti body and reporter
nol egﬂl ggﬂéglﬁ[ﬁed%?esg%t %F’ﬁvggtei e fimet ?8116'?)8\9%3@53& Frelds 3RS vel s of
anti gen(doreall ¥ndbyeelpl.oyi ng a specific binding member according to the

invention for exanple in a biosensor system The node of deternlnlng
bi nding is not a feature of the 30 present invention and those skilled in’

the artopre abke .mode .accor di to thei.r_.preference
and general E i nGQHg%gn a%ﬁ% @35%&5§81F§%7%E%bggiéhéﬁfﬁﬁé%f 35 The
presentblndenglmambartherameendSrtmeas&aeﬂgfE@tﬂ@@ﬁ N&vemirEer avhi ch
gtes for £nd|n to eotaxin,with any specific binding nenber which

bot bi NEPERETAAR géﬁa}indté‘aﬁp&?ség §3V 29BsEhRd od mEaRPEineDRhE th ani no
acl d Sub§ﬁéﬂtbﬁ|éﬂt§§e§ein a sample by employing a specific binding -

member as prov1ded by the present';nventlon in a competition
assay. This may be where the physical separation of bound
| from unbound antigen is not required. ILinking a reporter
15 molecule to the specific binding member so that a physical or
"’optical change occurs on binding is one possibility. The
reporter molecule may directly or indirectly generate
detectable, and preferably measurable, signais. The linkage
of reporter molecules may be direetly or indirectly,
20 covalently, e.g. via a peptide bond orunonﬂcovalentiy.
| Linkage via a peptide bond may be as a result of recombinant
) expression of a gene fusion encoding antibody and reperter

molecule.

25 The present invention also provides for measuring levels of
- antigen directly, by employing a specific binding member '

- -according to the invention for example in a biosensor system.

The mode of determining binding is not a feature of the
30 present invention and those skilled in the art are able to:
choose a suitable mode according to their preference and

- general knowledge.



5 out herein or a V domain with amino acid 'sequénce substantially as set
out herein. Conpetition between binding menbers may be assgysgbeggily in
vitro, forwexamelss by tagging a specific reporter nDIecuI} 883 F blndlng
menber .which can be detected in the presence of other unt &Lf Bkt ng 10
menber (s), to enable identification of specific binding nenbers which bind
t he sane epitope or an overl appi ng epi Bbpe. Cbnpetltlon maybe det ermi ned
for exanple-using the ELISA as. described in Exanple 1. "15 In testing for
conpet i tTren prezsptl cﬁelweoragumntfmfthéme atﬁergmw torey hepespi Dy ashn@special ly a
pepti de | | udi g$ ep e I.nt erest. pepti de having the epitope
sequence eﬂ@us 0 Bt eé(:‘m dUnging @t a’@\‘ﬁ‘j Welh ey sseieciSlich a -
pept i de bimRyi e el o arhlvc@najoaih eSSRIY 113ld Ya érbea . 20 sequence.
Speci fic_binding menbers according to the pr ese [ nr?/cgn{&@ﬁnsaei/s & *such
that t h&l9magimdined Ybndars (& Widh jamtiintsl taed.coys o et tidkel W tds aded ncl udi ng
the sequenc Noy N r this' ., a tide with either sequence
pl us one%r%oErileﬁnlfe\rig‘l am novtam hlgrl%afy & GEEge f‘é:n@g&*?‘?f‘%e&l% ndi ng nemnbers
whi ch bismdsaasyrseilfliyc agepleitdeutahdiein. sol thier X e dd YD ipa0e
di spl ay |Ig ary l‘% %ennlgg with the peptide(s). 30 The present Invention
furt her T5THR*Fe 894N PPs FELRYGIn 6&dily 1dcivd téive odiony Eaiastp?d@ fhivc tbalgtgdngg _
member @fsb@%l&&%s%@Eork@¥eﬁhﬁg%uluu%leb cag)i¢l 1%8 DNA an In a
preferred ~aspect resent invention provi §&i9, nu Ciﬁﬁ‘l ch 3°
SEP. 2OOH?eV\Qe@ECGGKZlSZLDP@ﬁE@@&Ee@@E? 036 otbees uhdnag@e@erleJd or VL' domai n
fot d f b Th t t I d
o e mpysatl @y 2300ehbnid 1ARRY S ki clRS R 8O BheHTY bihdlng PMOV! 9
members which bind the same epitope or an overlapping epitope.

—

Competltlon may  be determined for example using the ELISA as

described in Example 1.

15 In testing for'ccmpetition a peptide fragment of the.antigen
may be employed, especially_a‘peptide'inciuding an epitope of
interest. & peptide having the epitope sequence plus one or
more amino acids at either end may be used. Such a peptlde
may be said to "consist essentially"” of the spec;fled

20 sequence ‘Specific binding members according to the present
invention may be such ‘that their binding for antigen is -

.j .1nh1b1ted by a‘peptlde with or including the_sequence given.
In testing for this, a peptideAwith either sequence plus one
‘or more amino acids may be used. -

25
Specific binding members which bind a specific peptide may be
‘isolated for example from a phage display llbrary by pannlng
with the peptlde{s)

30 The present invention further provides an isolated nucleic
acid encoding a specific binding member of the present |
invention. MNucleic acid includes DNA and RNA, InZaApieferred

aspect, the present 1nventlon provides a nucleic acid which



5 plasimids, vectors, transcription or expression cassettes which conprise .
at | east one pol ynucl eotide as above. The present invention:aBsgm yldes a
reconblnankmp d; ceII whi ch conprises . one.or nore constructs.as above.
nuclei ¢ 10'aci d @hcoding any CDR, VH or VL domai n, or speC|39¥K¥W¥m&ﬁﬁb

menber as provided itself forms an aspggt of the present invention, as
does a nethod of production of the encoded product whi ch et hod.

conpri-s r [ 0, 0 n h sion may
comven; oo 16 Gk T a8, e b BhEL S GE Eho DEROR L o B G G
reconbi @d@Mve. host cells containing the nucleic acid. Foll ow ng productLon
by expression a VH or VL donmin, or specific binding nenber may be
i sol ated and/or purified using any suitable technique, then used as

appr opr iigiee . prél e Cihv&n i oWl 0s SEFRST Sae &/ ANGE O M ﬂ?%esf J:@nnd

encodi ng_ nucleic acid nolecules and vectors according to prese
i nverdt i oAl [ﬂﬁﬁﬁQﬁﬁi|Eﬁﬂ@ﬁ@ﬁﬁﬁﬂﬁﬂﬁﬂ0r exprds sihn ecapsdirian twWigidh

natural: or_ 25 honngeneous form or; in
the case §¥J CiEIC aC|d§q$§%§p ?ﬁ%énﬁﬁq%ﬂﬁ ¥ of nucleic acid or
genes origin other than the sequence encodlng a polypeptide with the
required. function. Nucleic acid accordlng to the present invention may

conprlsghﬁNRQﬁSQQEA%ﬂﬁFWﬁ%PQMﬁ IRZPBrdgsara ixggorsinatetiast 3@1Ref er ence
Lo a nugheol] denpauce s elndil dersloancamasses a DA mlecule it

the specified sequence, and enconpasses a ol ecul e wi Specifi ed
sequéncaciinl engoching ianys GRR,I Wit ext Wk dbmaim esx CpYcEdid equidiay WO
01/ 6675&1 %e%t g%r \grsoei\rl ec:lS Fil?:.sze 0f4 foFJ.:cr:n-le/ %%/s%%%zg of the present

invention, as does a method of production of the encoded

product, which method comprlses expreSSLOn from encoding

nucle;c acid therefor. Expression may conveniently be )

- 15 achieved by culturing under appropriate conditions recombinant.
host cells containing the nucleic -acid. Follewing piOductien'
by expression a VH or VL domain, or specific binding member
may be isolated and/or purlfled u51ng any sultable technique,
then used as approprlate.

20
Specific binding members, VH and/or VL domains, and encoding

3 hucleic acid molecules and vectors according to the present

’ - invention may be provided isolated and/or purified, Je.g.‘frbm
their natural environment, in substantially pure or o

25 homogeneous form, or, in the case of nuclelc acid, free or
-substantially free of nucleic ac1d Or genes origin other than
the sequence encodlng a polypeptlde W1th the required
function. Nucleic aCld accordlng to the present invention may
. comprise DNA or RNA and may be wholly or partlally synthetlc
30 Reference to a nucleotide sequence as set out herein
encompasses a DNA molecule with the spe01fled sequence, and
encompasses a RNA molecule'with'the_specified sequence in.

which U is substituted for T, unless context requires



Systems- for cloning and expression of a polypeptide in a variety of :
different host cells are well known. Suitable host 5 cells isngEpicgn -

bacteria, WyGiRkiaan cell's, yeast and bacul ovirus systens. Qﬁﬁ cel
lines available in the art for expression of a heterologoaggpo ;%@%?ide

i ncl ude Chinese hamster ovary-cells, HeLa cells, baby hanster kidney
cells, NSO nouse’ nel anoma cells and mehy others. A common, preferred 10
bacterial host is E. col.. The expression of antibodies and antibody

f r agnenvghierwigeokar yotic cells such.as E. coli is well established in the
art. For a review, see for exanple Pl Uckthun, A 15 Bic/Technol ogy 9:.

. 545-551 (1991). Expression in eukaryotic cells in culture is also

avai | abgstenish@se sXidrieds iand kepadssias am.apbbq?péptiaéOQHCEion of a
specific binding nmenber, see for recent reviews or exanple Ref,. ME
(1993) Tarietgprhi o Tiemestedipstaceds. 976; welil| kngwp. efuatableobsptcurs
Cp'nkonc%Q&E'QB%ﬁﬁdE 23e28Q, ﬁ%hﬁ%&hsnvggﬁﬁg§.géQsPeaﬁBOBSBuﬁévir s
constructed, containing appropriate regulatory sequences, nc udlnﬁ
pr.onot esysseqesenctammadimnnaed] ddgesneesilpblgadenyhat st seguences,. 25

enhancer sequences, rker genes and other sequences as _appropriate.
Vect or s SfRy Bélﬁpagﬁr%sﬁ F%&ﬁOQPG? PBhXE@P ) bﬁﬁé@ﬂ?d?hggeﬁﬁpropriate.,
For furhaﬁgté@ta&b&yS@%11%9rHe@éa%ahqs,NB&BSUh%%FgLQHkEahe Lappratory

Manual.: 2nd edition, .Sanbrook et al., 198 .d Spring r bor Laboratbry
Press. B6OMmapsrnowdanetianicgdds and peovoebherfor Amnopubatipnebérradcl eic:

amq0 fggc%éggghegbgtp&%p%{atl g_of nucl eic acid constructs,.nu;agene3|s,
sequenci ng, i ntroduction of i'nto -cells and gene expression, ‘and
aﬁhlysis_qf proteins, are 3 SEP 2004 WO 01/66754 PCT/ GBOLl/ 00927 38
described in detail in Current Protocols in, Ml ecul ar Biology,

The expression of antibodies and antibody fragments in

prokaryotic cells such as E. coli is well established in the

art. For a review, see for example Plickthun, A.

15 Bio/Technology 9: 545-551 (1991). Expression in eukaryotic
cells in culture is also available to those skilled in the art
as an option for production of a specific binding member, see
for recent reviéws, for example Ref, M.E. (19923) Curr. Opinion
Biotech. 4: 573-576; Trill J.J. et al. (1995) Curr. Opinion

20 Biotech 6: 553-560.

) - Suitable vectors can be chosen or éonstructed,.containing
appropriate regulatory sequences, including p;oﬁoter |
seqﬁences, terminator seéuences, polyadenylation sequences,

25 enhancer sequenées, marker genes and other sequences as
éppropriate. Vectois may be piasmids, viral e.g. 'phage, or
:phagemid, as.appfopriate; For further details see, for
example, Molecular Cloning: a Laborato:y Manual: 2nd edition,
Sambrook et al.;'1989, Cold Spring Harbor Laboratory Press.

30 Many known ﬁechniqueS'and ﬁrotocols fdr manipulation of
nucleic acid, for example in prepératioh of nucleic acid T

constructs, mutagenesis, sequencing, introduction of DNA into

cells and gene expression, and analysis of proteins, are



Second Edition, Ausubel et al. eds., John Wley & Sons, 1992. The . h
di scl osures. of Sanbrook et al. and Ausubel et al. .are incor rgpqﬂ herein -

by referen a further aspect of the present |nvent|on rOV|des a
host- cel | ° @ﬁjn?lzﬁs?'g]ng nucl eic acid as disclosed herein. A HGH¢B ‘ﬁ{ﬂ"?ﬁer

aspect provides a nmethod conprising introducing such nucleic acid into a,
host cell. The introduction may 10 enp®y any avail able technique. For
eukaryotic cells, suitable techniques may include cal ci um phosphate

transf eld ki HdErDIdt=AN, 8] ReleRR alidibed i HOSP o1&k BheBiology,
transfection and transduction using retrovirus or other virus, e.d.

vacci ni a’?%ffonc* (ﬁdli’q*?élé'bt Rgubel gdc @lovigdss., - Fehn T.‘BtllﬁttferS%Srcellﬂ%Z
sui t abl e of e%,{gaé/ #Clﬁ'égr% %%Ikmet&m lchl %rd %s&{ feog fiaon
n ranste

electroporatlon a Seron usi ng 6act &1 phage. "The in réﬂbctlon nay'
be fol | auweshiporeas] nererin dy avifeged@de. expre55|on fromthe nucleic acid,
e.g. by culturing host cells wunder conditions for expression of the gene.
I n orfe enmbodi nent, the nucleic acid. of the invention is integrated into

the gengmRs (@ GuHATRSMRY Of the Boskerd! Imv%%elra}rﬁgfﬁx}l%m be

pronot ed by ‘i ncl'usi on of Sequences which pronote reconti nation wth the
genone, hios tacedrldamed adindings rancd edd mmm@scmm désagrgin.nventi on al so:

provides .a ,net whi ch_conprises , usin construct, '.as stated above in an
ot ess it 0y SERIT SOESPRLRrDgtdes; o BeRnErl Ao A T g ARSI

pol ypeplshidh amclaieyeicids Reels aaRdsenkediiNent$eOfi nithe di-eseyH niagNent Lon -
will now be 3 SEP 2004 WD 01166754 PCT/ GBO1/ 00927 39 illustrat by way of

exar‘rﬁl e SRR Y Sat aved lgdlendechbnigweng For eukaryotic cells,
suitable technlques may include calcium phosphate

transfection, DEAE- Dextran, electroporatlon, liposome-mediated
transfection and transductlon u51ng retrovirus or other v1rus,
e.qg. vacc1nla or, for insect cells, baculovirus. For:

15 bacterial celis, suitable techniques may include calcium
chloride transformation, electroporation ahd transfection

ueing bacterioﬁhage.

The introduction may be followed by causing or_allowing
200 expression from the nucleic acid, e.g. by culturing host cells

under conditions for expression of the gene.

In one embodiment, the nﬁcleic acid of the invention is
integrated into the geneme {e.g. chromosome) of the host cell.
25 Integration may be promoted by.inclusion of sequences which
~ promote recombination with‘the genome, in accordance with ‘
standard techniques.
' ' The present invention elso provides a methdd_which compriees
using a coﬁstruct‘as.stated above in en exXpression system-in
30 order to express a spec1f1c binding member or polypeptide as

above

Aspects and embodiments of the present invention will now be



experimentation. ABBREVIATIONS 5 TES: 0.2 M Tris-HCL, 0.5 nM EDTA, 0.5 M
sucrose; 2TYAG 2TY suppl enented wi'th 100pg/ m anpicillin a@dsgwwmglucose

2TYAK:  2TY nted with 100pg/m anpicillin and 50pg/ nd_ kana Cln 10
T™B: 3,3’ gﬁgﬂﬂ'%ﬁ??anet hyl Benzidine; ACE: 3-anino- - 9- et hy[CHEHF G e;

| C50: 5096|nh|b|tory concentration; 6MPBS: 6 x PBS. cont ai ni ng 18% Mar vel

bIocklng sol ution; .A Absorbance; 1538SA: Bovine serum al bumin; BAL:

Br onchoal veol ar Iavage; CCR. CC Chenoki ne receptor; CC. Cys-Cys; DVEM

Dul beccal sludidi At ed lEagiaas afe dixamp 120 WELLtIhSA:efEmgyxm ftion kediet ifiohlvesimmbent

assay, Fluo-3 AM _Fluo--3 ' acetoxynethyl aster; FCS: Foetal calf serum
Glﬂ%ﬁﬁ%ﬁ?@ﬁﬁﬁ?ﬁﬁ%&e VH. Heavy chain variable; 25 -HRP: Horseradi sh

perOX|dase | MAC: Innoblllsed Metal Affinity Chromatography; 1CC-

| mMmunocyt ochem str | mmunogl obul i n; 1 PTG | sopropyl
1- D-th|d§§ﬂﬁ@¥6$§? snde 30 VL: Light chain variable; MCP. Mnocyte

rzmﬁt Eﬁiﬁ%@ﬁ{‘ﬁ’?‘?&?ﬁ‘zﬁlﬁq r\dlw‘h\{ e CQRZ?‘JM SHEES5edE b 5004 wo 01/ 66754
PCT/GBC&H&G&272TY supplemented with 100pg/ml ampicillin and 2% :
| glucose; | |
2TYAK: 2TY supplemented Wlth 100ug/ml amplclllln and SOug/ml
kanamycin; '
10 TMB: 3,3’,5,5’—Tetramethyl Benzidine;
) ACE: 3-amino-9-ethyl-carbazole; |
| ICsp: 50% inhibitory concentration;
6MPBS: 6 x PBS containing 18° Marvel blocklng solutlon,
A: Absorbance; ' |
15 BSA: Bovine serum aibumin}
BAL: Bronchoalveclar lavage;
CCR: CC Chemokine receptor;
CC: Cys Cys;
DMEM: Dulbecco’s Modlfled Eagles medium;
20 ELISA: Enzyme linked immunosorbent assay;
Fluo-3 AM: Fluo-3'acetokymethyl aster;
3 FCS: Foetal calf serum; ' '
gs: Glutamine synthetaee;
~ Vu: Heavy chain variable;
25 HRP: Horserédish.peroxidase; o
IMAC: Tmmobilised Metal Affinity Chromatography;
icc: Immunocytochemistry;
Ig: Immunoglobulin; _
IPTG: Isepropyl B—D—thiogalactopyranoside;
30 Vi: Light chain variable; .
MCP: Monothe'ChemoettraetanteProteih;.
- MOI: Multiplicity of infection;-
Hepes: N—[2¥hydroxyethyl]pipefaiineeN’—[2—ethanesulfonic



40 acid]; nM Nanonolar; NHS: N Hydroxysuccinim de; NSO Non-secreting .

nouse nmyel oma 0; 5 OCT: Optinumcutting tissue conpound; NPBS:EBE?N _
contai ni NgwAYasae! 5 PBS: Phosphate Buffered Saline; PBST/Q. §3~ osphat e
Buf fered Saline + 0.05% (v/v) Tween 20; PBST: Phosphate BuFfEFEH/MA?T ne +

0.1% (v/v) Tween 20; 10 pM Piconolar; PAGE : Pol yacryl anide Gel -

El ectrophoresis; PCR Pol ynerase Chai40 Reaction; scFv: Single chain
fragment variable; SDS: Sodi um dodecyl sul phate; .15 SELDI: Surf
ace- enhawdiel] ;| aser desorption/ionization; TNF--a: Tunour Necrosis

Factor-%éﬁh LISl OF EXPERI MENTAL EXAMPLES EXAMPLE 1: Isol ation of
anti-hu §%¥5¥P adéFvs 20 EXAMPLE 2: Neutralisation potency of scFv

3&3-in @thegp%§ﬁggx#§§%?xn§§§§gLE 3:,Derivation and sequence of CAT-212
EXAMPLE 4: Specificity of-CAI-212 EXAMPLE 5:.--.Neutralisation potency of

CAT- 212 NS :aNohesrotrakisg abuassaycEXANPDE 6: CAT-212 conpetition assay for
eot a inogEndbngito QAI£212 MPLE 7: Determ nation of CAT-212 affinity
for gotaxin ~EXANPIECE-“iBAsE 881 ExFR™EBHPEY i ti on for binding to CAT--212

30 EXAVHPESY: pNeutbakhsai hgn3pougpey19f CAT-212°in a calciumflux assay
EXAMPLE_10: | mmunoreactivity of CAT-212 with human nasal polyp EXAMPLE 11:

Conver sE8R ofheaphate Byifgrads Sehimef CAT- 213)
- PBST/0.05: Phosphate Buffered Saline + 0.05% (v/v) Tween 20;
PBST: Phosphate Buffered Saline + 0.1% (v/v) Tween 20; |
10 pM: Picomolar; - ‘ ‘
;‘,. PAGE: Polyacrylamidé Gel Electrophoresis;
PCR: Polymerase Chain Reaction;
scFv: Single chain fragment variable;
© 8DS: Sodium dodecyl sulphate;'
15 SELDI: Surface-enhanced laser desorption/ionization;

TINF-o: Tumour Necrosis Factor-alpha.

LIST OF EXPERIMENTAL EXAMPLES
- EXAMPLE 1: Isolation of anti-human eotaxin scFvs
20 EXAMPLE 2: Neutralisation potency of scFv 3G3 in a chemotaxis
- -assay ,
) EXAMPLE, 3: Derivation and sequence of CAT-212
EXAMPLE 4: Specificity of CAT-212
EXAMPLE 5:.Neutralisation potency of CAT-212 in a chemotaxis
25 assay-
EXAMPLE 6: CAT-212 competition assay for eotaxin binding to’
CAT-212 | o | .
- EXAMPLE 7: Determination of CAT-212 affinity for eotaxin
'EXAMPLE 8: Mouse eotaxin competition for binding to CAT-212
30 EXAMPLE 9: Neutralisation potency of CAT-212 in a calcium flux
 assay ' - '
EXAMPLE 10: Immunoreactivity of CAT?212 with human nasal polyp
EXAMPLE 11: Conversion of CAT-212 to IgG4 format (CAT-213)



WD 01/ 66754 41 EXAMPLE ~assay - - EXAMPLE CAT-212 EXAMPLE 12: 3 SEP 2004
PCT/ GBOL/ 00927 Neutralisation potency of CAT-213 in a chenot gxds> 3@ 14: of

al I ergi c. Ex\Rkds7sh5: CAT-213.conpetition assay for eotaxin P@I‘}gﬁ(ﬂgo&ﬁ
Ef fects of CAT-212 and CAT--213 in an in vivo nodel mflam‘ra{l on
Neutralisation potency of CAT-213 in an_ eotaxin nediated chenotaxis assay
using L1.2 CCR-3 transfected cells: rfésus nonkey and nouse eotaxin 10

EXAMPLE 16:. Neutralisati-on potency of CAT-213 in an eotaxin : ,

medi at e EHENDE B¢ s Nesdaplisiatg onupotessst mop AT 2IBXAVPLE diemotaxis
Neutral'isatipon potency of CAT-213. in an- nediated eosinophil shape change
assay. 15 EXAWMPLE 1 Isolation of Anti-Human Eotaxin scFvs scFv antibody
r epert OiR¥AMEIEAXIt CAT-21ge coimpeltd tleai &d@éf‘%&ﬁeﬁﬁdﬂ%ﬁ%:ﬂﬂ&%ﬁﬁj 4 Vaughan
at al CZAQT 1‘291926) derived from B-|ynphocytes isolated fromtonsil|, bone -

5 EXAMPLE 14: Effects of CAT-212 and CAT-213 in an in vivo model

K _of.allergicrinflammatidn | - '
EXAMPLE 15: Neutralisation potency_of CAT-213 in an eotaxin-
mediated chemotaxis assay_using L1.2 CCR-3 transfected célls:
rhesus monkey and mouse eotaxin '

10 EXAMPLE 16: Neutralisation potency of CAT-213 in an eotaxin-

:) - mediated chemotaxis assay uéing human'eosinophils

EXAMPLE 17: Neutralisation potency of CAT-213 in an eotaxin-

mediated eosinophil shape change aséay-

15 EXAMPLE 1

Isolation of Anti-Human Eotaxin scFvs

scFv antibody répertbire 7

A large single chain Fv human antibody library (Vaughan ét al,
20 1996) derived from B—lymphoéytes isolated from tonsil, bone
| marrow and peripheral blood and cloned into a phagemid vector

5 -was used for selections. This scFv repertoire is calculated to

have ca. 1.3 x 1010 individual recombinants. Antibodies from
this'repertoire-also incorporate a CFterminallstretch of 6

~ 25.- histidines to enable scFv purification by immobilised metal
affinity chromatography (IMAC), and a short sequence derived
from-c—ﬁyc to provide-a;generic detection system using the

" monoclonal anti—c~myc‘antibody, 9E10.

30 Selection of scFv
'Human eotaxin (Cambridge'BioSciences))_was coated at 10 pg/ml
.either directly onto immunotubes (Nunc; Maxisorp), or coupled

to‘Disuccinimidyl suberate activated BSA coated onto Maxisorb



marrow and peripheral blood. and cloned into a phagenmid vector was used for;
sel ections. This scFv repertoire is calculated to have ca. .§ ﬁé@&io :
? F orate

i ndi vi dualwigafigglisnants. Antibodies from this repertoire
a Ctermnal stretch of 6 25. histidines to enable scFv pu?ﬁ G987 by

I mobi |l i sed netal affinity chromatography (I MAC), and a short sequence
derived fromc-nyc to provide a., geneéZc detection systemusing the
nonocl onal anti-c-nmyc anti body, 9E10. 30 Sel ection of scFv Human eotaxin
( Canbr i d§erBitdSceepdeses idBircdat ebratthk) fAgknl rowid ke sdileettibn,ont o

i mmunot uhes ,(.\Nunc; . Maxi,sorp),. or coupled to Disuccinimdyl suberate -
acti vat g@ Béc(& AL bHD ‘%xjr’gl&%% RS 0t SN 339 6 6HbZE Q. COWBLEL /D927 42

m crot i sekepkabasofNene) sdFe it aliy HerkOpasrolmeel §6hi¥ingl012 titered
units of l|ibrary phage were used. Three rounds of selection-of the scFv
| i br ar ySheReaper PeRREAST PricdRoed s dVandgaes génailng 1996Y oc dingli fWdughan et
al, 199 dizyj.du: | anes. fr,omounds,2 and 3 of sel ection were
rescéedg%ﬂﬂggsg%é@ngéu§€%p2a5§dEélgk.S SEHEO8t "CAfagESCYRIERPSA

| ndi vi ds@ateenkdnbgsphagm Enasds 2 and 3 of selection were 10 inoculated
into 96-well plates containing 100 pl 2TY nedi um supplenented with 100
jig/lm ampicillin and 2% gl ucose (2TYAG per well. -Plates were incubated

at 37C £85-AeNBEr Shashalkihd gy 7MR3K07 hel per phage was added to each well to
an MO of 10 and thée plates were incubated for a further 1 hour at 37C.

The 15 Pbhdiesduel ecedanipbufedn nmoanbden2hang Beofr sélgetabn2@8Ber pm for
s.removed and cell pellets were resuspended

104 USSR BB N LEVed, AT el BEL LB LS L
kahany ciuph 2aé¥ieands tAcubat gg/m BREicPYEIR 8RE. 28hgKki1Rgse Py BT eS:yer e
centrifuged at_ 2000 rpmfor 1 :

- per well. Plates were incubated at 37°C for 4 hours, shaking.
M13KO7 helper phage was added to each well to an MOI of 10 and
the plates were incubated for a further 1 hour af 37°¢. The

15 plates were centrifuged in a benchtop centrifuge at 2000 rpm
- for 10 minutes. The supernatant was removed and cell pellets
were resuspended in 100 pl 2TY supplemented with 100 pg/ml '
ampicillin and 50 pg/ml kanamycin (2TYAK) and incubated at 30°C
overnight, shaking. Plates were centrifuged at 2000 rpm for 10
20 min and the 100 pl phage-containing supernatant from_each well
' recovered into a 96-well plate. To block the phage, 20 pl of 6
j x PBS containing 18% Marvel.blocking solution (éMfBS) was
added to each well and incubated at room temperature‘for 1
- hour. The phage are now ready to use.ih ELISA.
25 Phage ELISA | . , f
Flexible 96-well plates (Falcon) were coated overnight at 40°C
with 0.5 pg/ml human eotaxin in PBS, or with PBS élone as a
control. After'qoating, the solutions were removed from theA
wells, and the plates were blockéd for 1 hour at room
30 temperature in PBS containihg 3% Marvel (MPBS}. The plates

~ were washed 3 times with PBS and then 50 nl of pre-blocked

phage was added to each well. The plates-were incubated

stationary at room temperature for 1 hour. The plates were



20-min and .the 100 ul phage-containing supernatant from each well

recovered into a 96-wel| plate. To bl ock the phage, 20 p.| of $&» wPBS

cont ai ni n Y vel - bl ocki ng sol ution (6MPBS) was added_to each well and
i ncubat edggw(z)%%g‘terrper ature for 1 hour. The phage are noWcr&HN/% %7 use in
ELI SA.© .25 Phage ELI SA Flexible 96-well plates (Falcon) were coated -
overni.ght at 40C with 0.5 pg/m hunmart®otaxin in PBS, or with PBS al one as
a ‘control. After coating, the solutions, were renoved fromthe wells, and.
t he pl aweshedr eilhodkethaigresl cfo®BSatontaim3fgt 8nper qvuere TreEBS2gONt ai ni ng
3% Narv'_g% %‘&(SB? The%at s .were washed 3 tines with PBS and then 50 pil
of pre-BEBEkédIOPRFENLRY 2dGRETUESeSENEREI ft FRBMPFSFBETAERES} ncubat ed

stationary at roomtenperature for 1 hour. The plates were 3 SEA" 2004 WO
01/ 66754 PCT/ GBOL1/ 00927 43 washed with '3 changes of PBS containing 0.1% '
(v/iv) TReenagd weRBSTHOf pill eiednbpn8icange¥ibl PBERAt conyuyseaperature. To

each  wel .-of _an_ant i.- VLLL :.HRP,conjugate 5 (Pharmacia) at a 1
R Tyt B AP M L O S TANEL g/t S E L e
t enper apuseeboinéubated Bachophatempupstupshesr 31 xhyhth PRST fplioved by

3'x with PBS. Fifté 111 of 3,3',5,5' --Tetranmethyl Benzidine (TMB; Sigm)-
subst r atv@s\idashefled XdWadht BBEEcKohtryed dhv 3 e ubbtledPRE - r BbELY avbevfit ur e

for 10 339, NNyt £§. P HBEKL1C JE el REE ion was_stopped by |
t he add? ?oh 6? 25epFao§ 8&5 ﬁ#ﬁgg ﬁgTLe si3%%?ﬂyge%§$%§5%t%éﬁaﬁeasured by
readi ngthér atidedbhnceaah #BDhm andA9BObaiseédigan oo ot dipserPh e Feader

Bi 9- Rag, 3550), 15 Anti - eot axi Fvs |t found to be, unusual |
i 119 cutl REPRESF a0B UBER o GPECRFTELORRUR: - (1 TG UOBI T er ent ScFy

bc_e,)l ngt i g’@ékblbééieﬂybﬁhepaéﬂﬂtfbﬂl%f Yoem tde eaay sef6,l1 Bhar ¥1§as; been.
sel ecte - '
generated was measured by reading the absorbance at 450nm

jAﬁo) using a microtitre plate reader (Bio—Rad 3550).

15 Anti-eotaxin scFvs
It was found to be unusually difficult to isolate'eotaxin—
specific scFvs, with only 4 different schv being identified by.
phage ELISA. When the same scFv'library has been selected
against p;her antigens, many more scFvs are typicaliy

20 identified. The clone identified for further characterisation
was hamed 3G3, and this clone consistently gave signals on

) human eotaxin of 5-10 fold over that seen on PBS in ELISA.

. EXAMPLE 2
25 Néutralisation Potency of scFv 3G3 in an Eotaxin-mediated

 Chemotaxis Assay

Background
The neutralisation potency of the antiBeotaxin scFv 3G3 was

30  determined using an in vitro chemotaxis assay.

The chemotaxis assay is a particularly relevant in vitro

potency assay as it is the ability of eotaxin to chemoattract



agai nst other antigens, nmany nore scFvs are typically 20 identified. The ]
clone identified for further characterisation was naned 3G3,' engrphyg cl one
consistentgy &gVe.signals on human eotaxin of 5-10 fold over that seen on
PBS in ELI'YR LE 2 25 Neutralisation Potency of scFv FREI/GROG9927

Eot axi n-medi at ed Chenotaxi s Assay Background The neutralisation potency
of the antiBeotaxin scFv 3G3 was 30 dejgrm ned using an in vitro chenotaxis
assay. The chenptaxis assay is a particularly relevant in vitro potency
assay asgdgsig idi 18la%id to fhe - EP. 2004 _ WD

01/ 6675}G§C3T/é{ Ofll.é;so%%{zd? d;49\/4{1l(()ig(CRB ex)&rﬂgslsslong c%iéf ﬁ%% ??Q'Eglﬁe%f]rgﬁm'to

i nhi bi t The dseny wihsksssaytheo ks nari ptilee thratnciepl es td@bpreesi 5gexpeessi ng
the - ceptor, will. mgrate towards an eotaxin gradient by chenotaxis.
The rre%%é‘i G9RLPhepd | Migrane SOVERAS BHERLIHEY BARLAAENPEt al,
1996a. BHeafdtaxisotimed hatodlRted1ed Rellie ;RO Bl Of,p Transwel |
plate (Costar), along with the test antibody i-n an. appropriate buffer.

Tr ans¥ edesE ddigds bYe’%@r’@é@i ®f e GCRSareBepedilwereciHxicedvan phecddp
chanber .of I |514. h er re separated a.' palyeste'r
10 nenb%glné:ﬂvﬁht O-Eé:%%g\r{\%lsﬁ zo-é%hg’f &\%%8 T"%Cq‘jgl Pg'a\g%l y(cf?ﬂjc'\gteaor "hr t¥feth pores |,
i n respamhee texta aGERDddygdmd ans upbrapreataxbif Mt errrah Seddngd ddcubation
peri.od, the nunber of cells that had mgrated through to the bottom
chanber S¥ETESSIGG dre &Rt FeSePharbEPTEs PAagess e t8te thnp cHamberctof
activit f he i t Emﬂ% p d.i f nber. l.nhibition
of thrgh%hgﬁgﬁﬁﬁgﬁg'a??%vﬁﬁﬁ ?gn t g?ekggg gegégﬁggg%“?Egﬁﬁﬁgye%E%Ey.

Mai nlenawobreneC@Rihcel pore size of 3 pM. Cells only moved through

thé,pores in response to a CCR3 ligand, such as eotaxin. After

a defined incubation period, the number of cells that had
migpated through to the bottom_chambef were counted, and this
number is a measure of the chemotactic activity of the

- 15 chemokine that was placed inlthe top chamber. Inhibition of
this chemotactic activity can therefore be assessed in this

‘assay.

~ Maintenance of CCR3 cells
20 L1.2 cells were transfécted with the human CCR3 recéptor to

' generate a stable cell line expressing CCR3 on its surface.

et

The cells were maintained in RPMI-1640 (Sigma) containing 10%
heat-inactivated FCS (Biowhittaker), 25 L-glutamine (Sigma),
10 U penicillin (Sigma), 100 g/ml streptomycin (Sigma), 250
25 pg/ml'kanéﬁycin {(Sigma) and 400 pg/ml Geheticin (Gibco) . The
. cells were kept between 1B2 x 10° /ml for use in the assay. No
stimulation of the cells to.up-regulate CCR3 expression waé
required for the chemotaxis assay. The response to 50 ng/ml
. eotaxin was carefully monitored, és the number of migrating
30 . qells can decline with cell passage.number, presumably due to
alterations in the CCR3 exXpression level. Typically, a 10 %
"sample of the cells migrating through to the lower chamber
weré.subsequently quantitated.by flow cytometry. It was found



20°L1.2'cells were transfected with the human CCR3 receptor to generate a
stable cell line expressing CCR3 on its surface. The cells were nmaintained
in RPM - 164#) dikfa®) containing 10% heat-inactivated FCS &,'ﬁééﬁﬁﬂﬁﬁker)
-, 2%L-glutamne (Sigma), 10 U penicillin (Sigma), 100 gfH"ERHEBEnycin
(Sigma), 250 25 jig/m kanamycin (Sigm and.400 jig/mM GCeneticin (G bco).
The - cells were kept between 1B2 x 106 /m for use in the assay. No

sti mul attihat &0 thye'noeldotakan- typiEaYEkAL AIGERS SHRNSIONS oS g f@s red for
t he chenﬁt%xis assay. The response to 50 ng/m. eotaxin was carefully
moni t or édr V89 Ofd Lsuribdd sofisnitheal Png Seluel| ¢ -€an SPod100RL G0 100 el |

passage ~aynret,; jue. 1o I lons. kn the _.expression

avel  Fanea et b kO, 1ELRY) RSl M 4 Tugh ot he
| ower chanber were subsequently quantitated by flow cytonetry. It was’
foung 3 VO %11667 4 SEP 2004 PCTI GBOL1/ 04927 45 that 50 ng/m eotaxin
t ypi Cal (YFREGESE Cri&R%t axi s of 8,000- 10,000 cetls (this is the 10 %

val ue; ihe. cBEmB08B1802090y BEEES, N h 01t of hel.ower chanber in
total). 5 Chenptaxis Assanyhe cﬁgggggé%gggésggﬂgu#%39 ggﬁﬁﬁ%@es RPM - - 1640
( Si gma) COBREALBIABNG S 195 EntoxbRI irée cBSBSABABayePeRERke)) 1100 Ui
penicilLLA; . ng/ S onyecin. Test solutjons_of .antibady (in
duplica#%?lﬁéggl (14U 8d£§28§h% HRIPRECEBNC ﬁ?#a?Péﬁtﬁﬁnfopfa§§§9bﬁéﬁfer. A
typi cal (iinl dupdhcadeyewboe AMCUrEdi e (8681 r88XboseehieR) 18GFY,3G3 Was
100 gg/n1 to % %ig/n1.-Hunﬁn eot axin : (Al baChen) was added to a Pinal

condént FAEFENPBEESH- nf)/ FYyPideh didwletrm rangaefappiMpErpueifest cfe. Al

o ey o e BECHP £ g Ml MGl 000 LOTRTRE i 89a R ebeaf '
centri f{ikbaches) nivas, added ted afireveshdyntration of 50 ng/ml when
: mixed with the apprqpriate test scFv. Ali samples were '
_incubated for 30 minutes at-room'temperature.'CCRB L1.2 ceils
15 were gehtrifuged at 1,200 rpm in an Heraeﬁs Sépatech 1.0
benchtop centrifuge for 5 mins, the media removed by
aspiration and the cells resuspended in 25 ml of PBS. The
cells were then re-centrifuged and the cell pellet resuspended.
~ in assay buffer to 1Q7celis/ml. Test solutions (0.6 ml per
20 well) were placed into the bottom chambers of the Transwell

plates. Transwells were placed over the test solutions and 100

-pl of cells (1060ellshtotal) placed into the top'bhamber of

RS

each transwell. Incubation was for 4 hours at 37°C under 5%
| CQz. The plates were tapped gently prior to removal of the
25 transwells, tordislodge any cells attached to the underside of
" the membrane..Cells mig;ating through to the bottom chamber
‘were resuspended and counted using a flow cytometer. Samples
A'were-each counted for 60 seconds using a medium flow rate. The
‘pércentage inhibitidn of chemotéxis caused by the test

30 antibody was then determined.

Purification of scFv-

To determine the potency of 3G3 scFv in the chemotaxis assay,



aspiration and the cells resuspended in 25 m of PBS. The cells were then
re-centrifuged and the cell pellet resuspended. in assay buff egptppl07

cells/m. ?@ﬁ% %gutlons (0.6 mM per 20 well) were placed into the bottom
chanbers o ranswel | plates. Transwells were placed oVeér/GRU/AIE:

solutions and 100 P1 of cells (106 cells-total) placed into the top
chamber of each transwell. Incubation wés for 4 hours at 37C under 5%
CX2. The plates were tapped gently prior to renoval of the 25 transwells,

to di sl sdfe amp dbldst giteaehed] oy thesendersicle(®fml § hes Sreriyanategel | s
m grati n hr ou h to the bottom chanber were resuspended and counted using
a flow & RMHQ;(%ﬁﬁlQﬁﬁ”ﬁ?ﬁﬁﬁ(ﬂVQKﬁ$ﬁhﬁH&E‘ﬂgtng a nedlum

fl ow ra%ﬁak-_{lﬂ% ﬁ@ﬁ@@%l Q!UT' tQﬂfé)f gc;%r?é%/ss qigjztelg} L hehé%éot ency :

anti body was then determ ne Pur| ication
of 3&3 mdFef ﬁTtYh@Ocﬁ:amtla»g dﬂ@szB a&lﬁicﬁﬂ%m \&hcﬂldﬁﬁgiﬂu%'&/e@()l/ 00927

46 s Fv s _first ar.e 5 L MAC. 2TYAG §5 was i noculated wth a
singPe EBFoHy 8 5%3%® gr éﬁlﬁgerHP§H@ | OfSHanﬁgs Fhtaine@r ni ght
cul t ur erwaprbpen usedtmcﬂg@qe@t% & r20ds e O(fJ:P%E\i 44y '2:?1;?309 R%Q/ m

anpicillin and 0.1% gl ucose, grown at 30C, shaki ng, rno of
1.0 was2Bft *a‘hﬁeeultluﬁpwéﬁylgrewn oiro galfactdeyr shdsite e REGR0%@s added to
1 mV and the culture was grown for a further 3.5 hours at 30C. Cells were
harvested by centrifugation at.5,000rpm and 10 resuspended in 10 ml of TES

(0.2 McrensH@é;eOhanweEBBAbyOcéntMlm@maen &€ Qoo GHEt her 15 i of
dilution TES was added, and the cell suspensi on

of
|ncd§atﬁﬁsﬁﬁp95&?arﬁpn& ePLafEZ0E0r 8r M3BraismiCds. OTHi sMcEDEAd BsHoti ¢

shock. @ﬂguatgggedl@epgggg hasgl ¢,¢ ctscpRt alening .thg.sc 15. Resi dual
cells and debris were peilefed g? ég%?rﬁ uggtggn ag :5"8i 188 on P12
water) of TES was added and the cell suspension incubated on

a turping wheel at 40°C for 30 minutes. This caused osmotic
shock and yielded a periplasmic-extract containing the scFv.

15 Residual cells and debris were pelleted by centrifugation at
9,000 rpm for 20 minutes at 40°C. The supernatant was
-.transferred to a new tube, and 50 pl of 1 M MgClz added. Two ml

of a Ni-NTA slurry (Qlagen), pre-washed with buffer (50 mM
sodium phosphete, pH 8, 300 mM NaCl) together with a protease

20 inhibitor‘tablet CBoehringer‘Mannheim) were then.added to the
fperiplasmic extract. The preparation was incubated, rotating,

overnight at 40°C. The Ni-NTA was pelleted by centrifugation at
2,000 rpm for 5 minutes, and the supernatent was aspirated.
The agarose beads were washed 3 times with 50 ml wash buffer,
25 centrlfuglng to collect the agarose in between each wash. Ten
ml of wash buffer was added after the final wash, and the
slu:ry was loaded on to a polyprep column (BloRad).rTwo.ml
elution buffer (50 mM NaPi, pH 8, 300 mM NaCl, 250 mM
'imidazole) was added to the drained agarose, and fhe elutate
30 was collected IMAC purlfled scFv was buffer exchanged in to
PBS by use of a Nap 5 column {Pharmacia) accordlng to the
manufacturer's instructions. The As was read and the protein

concentration determined using a molar extinction coefficient



9,000 rpmfor 20 minutes at 40C. The supernatant was transferred to anew

tube, and 50 ul of 1 M MCl2 added. Two m - of a N --NTA sl yr KB( j agen) ,
pr e- washe jdilkeyf fer (50 nM  sodi um phosphate, pH 8, 300 éwﬁﬁiéﬁ? o
together wth a protease 20 inhibitor tablet (Boehringer VEF 0%ér e
then added to the periplasm c extractgg The preparati on was i ncubated,
rotating, overnight at 40C. The N -NTA was pelleted by centrifugation at

2,000 r 0 i % nand esype : Lra T rose
beads viore vagne] BEPTean N AR T R R SR Bab T Bl red R P8
col | ect nthelaguotseaitn—Géfdween each wash. Ten i of wash buffer was added
after. the final. wash; and the slurry was | oaded on to a polyprep ¢olum
(BioRad). Two m elution buffer (50 mM NaPi, pH 8, 300 nM NaCl, 250 nM

i m dazokeyuwas added to the drained agarose, and the elutate 30 was
collected. 1MAC purified scFv _was buffer exchanged in to PBS by use of a
Nap § cByohfalPHatrnéprs) PucéSigingcty BAé hmmnbhacthemotaximstssmyiioms.. The

A280 wasy, Lead:angd. pr ot & on tratio et.er mi,ned. Usi a nol ar
extinct?%%ggoé?f?%%Q%F 'SEEQZ&@W 5%%%6$§% ﬁéT%E@CFMb.ng§ 47 of 1
my/ M paotébody A286hérdfoPur bfi ddwsabdevasespoteficyn 500 11i. aliquots at
-70C. Results 5 Typical data for purified scFv 3G3 in the chenotaxis assay
is shown in Figure 1. The 1C50 for scFv 3G3 is 800 nM This antibody is

t her ef ogga@prow noder at € potency. EXAMPLE 3 10 Derivation and Sequence of
CAT- 212 The | ow noderate potency of scFv 3G3 makes this antibody a

rel 48 veeyivatiapradhd EagdedaeceofofAdnglfherapeutic application. 15 A

fg{theriﬁ§F¥o§D$bggggtenggggng§J6 1g¢F¥B§G§Q%§kQ§dtﬁ§grgkékbody é
relatively unsuitable candidate for any therapeutic

application.

15 A further scFv antibbdy,,named'CAT-le{ was obtained using a

jariety of techniques and its DNA sequence determined.

DNA Séquencing
DNA was amplified by polymerase chain réaction (PCR) from
20 individual célonies on 2TYAG agar plates using the véctor—
specific primers pUClQreverSé and fdtetseq (Vaughan et al,
1996);_Amplification conditions comprise 94°C . for 1 minute,
‘,55°C for.1 minute and 72°C for 2 minutes, for 30 cycles; prior
to a final 10 minute extension at 72°C. Thé PCR products were
25 Apurified using a PCR Clean—up:Kit (Proméga) in to a final
'.volume of 50 pllﬂzo. Between 2 and 5 1l of each insert
. preparation was used aé fhé témplate for sequenCing using the
.Taq Dye—terminator cycle sequencing systém (Bpplied |
. Biosystems). The primeré (Oébourn et al, l996) gene3leader, -
30 . PCRHLink'were used to sequence the Vy and PCRLLink and mycseqlO

to sequence the Vy of the scFv.

The nucleotide seQuences of CAT-212 Vy and Vi are shown in SEQ



variety of techniques and its DNA sequence deterni ned. DNA Sequenci ng DNA .
was anplified by polynerase chain reaction (PCR) from 20 i n%;ggig%d#

col oni es ow&iﬁ%ﬁf_c‘agar pl ates using the vector- specific pri ,

pUd 9r ever se fdt et seq (Vaughan et al, 1996)..Anplifi c&GUABINEZE i ons
conprise 94C.for 1 mnute, ..55C for-1 mnute-and 72C for 2 mnutes, for 30
cycles, prior to a final 10 m nute ex#@nsion at 72C. The PCR products were
25 purified using a PCR Clean-up Kit (Pronega) in to a final volunme of 50
1.z1 H20ID Beoweenl 2anddd3 5 tispécieedl  NSKid defieped admDio wagiased -as the
tenpl ate for sequencing usi n\g the _Taq Dye-term nator CECI e sequenci ng

syst em (PPPREREE BF dHETehs)Ve ARE Yri RAERSSheEBoiRnSER &P, NPgds) 2 and

gene3l eagder %}{ nk were used to sequence the VH and PCRLLi nk and
mycsegl| 841' t%e%g%%gnce he VL of the scFv. The nucl eotide sequences of -
CAT-212 Vx and VL are shown in SEQ 3 S E P 2004 WD 01/6674 PCT/ GB01/ 00927

48 | D Is, | ,and,3,. respectively. The derived am no acid sequence of
CAT- 2712 arf R et s‘fei‘b\%r?dl E{LSE%?TPW?\E).O Eh%n@nn}:gpoaé§ﬁe€?ifgel y. 5 The
i ndi vi dugl ; yb@neb nes SeHBR uart @%Mﬂn@@&ﬁl%@s @) 1 @gngtsE o the known

human germine sequences in V--BASE (Tom inson et al, 1995) and the cl osest
germ i ne(Terhinsordet Fhe I B¥esand iHesesit eermhaavwy et HiedAT- 212

was i deqtifi . r..of .the VH3 f.am |y... T-212 VH 10 has
just 6 ¢ aéngéejgcg%e?%tm%%%]lﬁﬁgge}f &S TR ITh& e%q]"% BR2. The
cl osest ighsmtified ais tisld, ghtmeattain oFf tBATVR32ruAs 1vi.dend hgd2a® BRKS, a

menber of the VklI famly. The CAT-212 VL has only 2 changes fromthe DPk5
ger mfd nd@2Hotds i & IFHRNESs fromhdhenOBAS gsgiddde oftwoarR thess wifhin

?S’iimvat- lotsa NeAROTe oy d st bt (RT3 kneN a9 gt '@l Y V- A £NAges
B identified’as-DPkS, a_member of the Vil family. The CAT-212 Vi
has only 2 changes from the DPy5 germline,‘both within CDRs.
The entire sequence of CAT-212, or any derivative thereof
15 (such as CAT-213), has a total of only 8 cﬁanges from
: germline, 4 of which are in CDRs. This should fufther'minimise,
any possible risk of immunogenicity when these human

antibodies are used to treat patients.

20 EXAMPLE 4
Specificity of CAT-212

" Two teéhniqﬁes were used to investigate the specificity of
- CAT-212: phage ELISA and Western blottiﬁg.
‘-25 '
Phage ELISA
-To determine the specificity of CAT—212,'a phagé ELISA was
performed_againsf‘human and mouse eotaxin,.and a panel -of
| related and un-related human antigens; MIP—ld,_MCP—l, MCP-2,
30 MCP-3, MCP-4, IL?la; IL.-18, IL-5, IL-18, IL-12, RANTES,

‘transforming growth factor (TGF)-pl, TGF-B2, TNFx and PBS.

Individual E. coli colonies containing CAT-212 phagemid were



germine, 4 of which are in CbRs. This should further mninimse any possible
ri-sk of immunogenicity when these human antibodies are used,tQ g h@at
patients. XANPLE 4 Specificity of CAT-212 Two techni ques re used to
i nvestigate the specificity. of CAT-212: phage ELI SA and WRSTEHPPBIti ng.
25 Phage ELI SA To determ ne the specificity of CAT-212, a phage ELI SA was
perfornmed agai nst human and nmouse eot &4 n, and a panel of related and
un-rel ated human antigens; MP-la, MCP-1, MCP-2, 30 MCP-3, MCP-4, IL-Ila,

| L- 10, lindeullatet8 inlktlk- 52miRANTES, antlr anshbatedgagr GWOC ffaet @ar Wol@s),- p!
TGF-p2, TNFa and_PBS. _Ipndividual E. coli col gnies containing CAT-212
phaggniﬁgﬁé&ggé §%5K960§859EF02P69?54Pbe#wege§ﬁo@9§7a@@eﬁn5@uﬁa£@d into 5

M 2YTAGuRRd o abpibgd oat 18784l OF cABBOUES £orSBBKAG. pgr phage
(Pharnacfé) was added Fo‘each tubg to an N&f o? 10 aﬁ%nﬁﬁggbgﬁgdffor 30 -
mn at 3pCrothe fhwgst, 30hmifiiktes 8bahinuapd shet £dnadd 3hedhirtals 30

m nut_es it ntl haki ng. I'ls were.pelleted b entrifugation at
2 500 r B etrR R hekeR A hES uReF nRE T af. B, Batiiehmtian ot wer e
resuspesd6doi aph Tbr2TVAKiandeknsHBated stip3PRataver Akahh rwelih- #haki ng. The

next day, the cells were pelleted by centrifugation at 3,500 rpmfor 1“0
ni nut esPeIRELShEGES 15eEBAPANHRAGIB UpePhat BRRAK ( BneH Jngubatgfehil BYP°C

transfepted tgnd whEESHy , ~added, i a at_r.oom -
tenperaturenégr 1W%ourgt%H§§%:é?%%kgéggﬂgﬁégegggi8§E€8'EEE%A?S$%8£88atrng
concent bt censrafdgatpphi et s3p$06 hepmafoous0d @bnabesgeNBeaphRaghown in Tabl e
1. | SAs %ene.gerforned‘essenEéalIy as described in Exanple 1. The results
are BhoGRntaining supernatant ml} was carefully transferred to a

' fresh tube, 1 ml of 6MPBS added,‘and incubated at room '

temperature for 1 hour to pre-block the phage prior to ELISA.

:The goating concentrations and suppliers of the various

15 antigens are shown in Table 1. ELISAs were ?erformed
_esseﬁtially as described in Examplé 1. Thé results are shown
in Figure 9. CAT-212 is specific for human eotaxin and does
not cross-react with any unrelated or felated human antigen
-tested. A very slight signal over background was seen on mouse

20 eotaxin. This may indicate that CAT-212. recognises mouse
eotaxin, albéit relatively weakly comparéd to human. No

) | _commercially available eotaxin could be obtained,for any

species other than human or mouse.

~'25  Western Blottiﬁg. _ ‘

- Sodium dodecyl sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) was performed using a PHASf systém and 10B15% geis
(Pharmécié). Saﬁples of eotaxin and human MCP-1 (400 ng) were

7 run on the gel, alongside molecular wéight markers. -
30 Electrophoresis_was_performed then proteins were transferred
o to an immobilonuP'(MilliporeI membrane‘by diffusien. The
.membrane was blocked by incubation MPBS for 1 hour, and then

- probed with 10 pg/ml IMAC-purified CAT-212 scFv or an



in Figure 9. CAT-212 is specific for human eotaxin and does not
cross-react. with any unrel ated or rel ated human anti gen tes#ﬁ% ﬁgvery
slight sig ‘n%%%& background was seen on nouse 20 eotaxin 3

i ndicate t 212. recogni ses nouse eotaxin, albeit re?‘éT’F%WPS‘%akI y
conpared to human. No commercially available eot axin could be obtained for
any species other than human or nousesg.25 Western Bl otti ng Sodi um dodecyl
sul phat e- pol yacryl am de ‘gel el ectrophoresis (SDS—PAGE) was performnmed using

a PHAST jsyshemaandste815% olsys ddhar mGid) sh fm% &ptaxin and human
MCP--1 (400 hg) were run on the gel,,K alongside no ecul ar WEI ght markers. -

30 El ecCEBPREREYES - \/\E@lé(ﬂ*\ﬂ@lgrrédut&rertl’m cesiEne e s et r 63l ¥ @ an

bi | hy_ di ff The bl ocked .
AR e A o L N B R S A L R
CAT- 212mgcFagr aatiBo8EP (2604) W@ Ql/]@@’ﬁﬁﬂ FRETICBMO0R2AH0 addrh@levant

scFv in MPBS for 1 hour, shaking at room tenperature. Followng this, the
menbPan¥afds HBEhBYOE3WRS ipcHeder Wﬁﬁ@sﬁtraﬁmatwmma&mMeﬂh at

bi ot Y} ahedndnkbr BYALEY Balichady (ARLY) lsnl By of Sg% el el

anot her "5 wash, th | ot was i ncubat hstrep aV| ) at 1
jig/m f.0EC1REUr su};at@aeea (Amealshaag h anH]@:dplo@tedN&tS) pd-ad@d fino ECL

substra rsh d.ex d to ray fi nershan1kyperflln1ECL)
fol | ow :ﬁg‘“%ﬁ ﬁ’&nﬁ‘%%g%&m Eei?nstfuo éléfi waskyredctsed
speci fi caktyudtibnhuman -eotaxin, as a d| stinct band of the predicted

nmol ecul ar wei ght was observed, - while no band in the MCP--1 | ane was
detd@ted. A control, |rrelevant, scFv at the sane concentration did not

reth;“tA@—é?zeé&P§rrSQE%éh”SBEc¥§5b51iy with human eotaxin, as a
distinct band of the predicted molecular weight was observed,
while no band in the MCP-1 lane was detected. A control,
irrelevant, scFv at the same concéntration did not react with

15 eitherAeotaxin or MCP-1.

- EXAMPLE 5: Neutralisation Potency of CAT-212 in an Eotaxin-

Mediated Chemotaxis Assay

20 The potency of CAT-212 (and CAT¥213, see Exaﬁple 1?) was
tested in the chemotaxis assay, as described-in Example 2.
Prior to testing, monomeric sckFv was prepared by FPLC gel
filtration Chromatography. | |
25 Preparation of monomeric séFv_
Monomeric scFv was prepared by gel-filtration of IMAC-purified
material on a Sephade# 75 column on a Pharmacia FPLC system.
The‘column was run in PBS at 0.5 ml/min, and 500 pl sample was
loaded. Fractions containing the purified monomeric SCFv were
30 collected. The concentration of scFv was'determined-by reading

the Rzgo nm of the pooled peak fractions.

A typical dilution range (in assay buffer) for CAT~212 FPLC-



EXAMPLE 5: Neutralisation Potency of CAT-212.in an Eotaxin-. Mediated
Chenot axi s Assay 20 The potency of . CAT-212 (and CAT-213, see Exanple 12)
was testegolgickitg chenotaxis assay, as described-in Exanple3§EP Pior to
testing, nononeric scFv was prepared by FPLC gel  filtrati &fT/GB01/00927
chromat ography. 25 Preparation of nonomeric scFv. Mononeric scFv was .
prepared by gel-filtration of JMAC pur5Xied material on a Sephadex 75
colum on a Pharmacia FPLC system The colum was run in PBS at 0..5
m/mn, pamdeGOSwa-waspﬁetmaa ﬂgdadedowﬁraetmo@$1c9@yaun|ng t he purlfled _
nmononeri ¢ scFv were 30 coll ected. The concentration of scFv.was determned =
by reading the A280 nm of the pool ed peak fractions. A typical dilution
range (kBsaggay buffer) for CAT-212 FPLC WO 011667:54 .3 S E P 2004

PCT/ GBOL/ 00927 51 purifed scFv was from3. ug/ni down to 0.001 p:g/m .
Resul t sTIrReT®88LEBsarar shonwowini Fifuger 8 ImeapaniothirbreeseshbiBSES) .-

12 h t at.ed chenpot.ax transfected L1.2
cellg m?%ﬂ %ﬁélggaﬁﬂﬁ%égoeg%gélnwpe ﬁgteﬁoﬁthegﬁﬁaﬁsOﬁaﬁgRgo 3&3 had
therefotEanaﬁdctedonmt218@@1%0hdth hEPIOYEEEN eI & b patergy of this scFv

antlbo%%/jE CAT-212 is a hlg 5 otent anti-eotaxi m neutralising, antibody.
10 EXANBRE-BleaFions megdap Fenhadsahersforeotasi hoBomekng0 08 of CAT- 212

| nt 1 0dugh Ay ST 2120 Vg 9aeahz49| %! BHBD! LERSIh01Roa! ey pol yotyr ene

15 microtitre plate was shown brnd“éotaxinin ac endent
manner lakghlef | peideniy antldeetaxmatnentnahsaang LKD) bodg- em ssion from
125I8d|ne | abel | ed eotaX|n generates a. :
o) EXAMPLE 6 ,
CAT-212 Competition Assay for Eotaxin Binding. to CAT-212
Introduction N 7 ,
| CAT-212 when passively immobilised to a suitable polystyrene
'15- microtitre plate was shown to blnd eotaxin in a concentration -
dependent manner as defined by ltS dlSSOClathD constant (Km
f-emission from 125Iodlne labelled eotax1n generates a _
detectable light signal (sc1ntlllatlon) when it interacts with .
2 phosphor impreénated microtltre plate (Flash Platém). The
20 short range of this emission ensures that the resulting sighal
is due to bound_aﬁtigen with little contribution from unbound -
2} material. This technique was used to determine the Kp of the |
eotaxin-CAT-212 interaotion and the relative affinity of CAT*-':'
212 and CAT-213 (see Example 13) preparations by competitive

25 inhibition.

Assay Protocol
The wells of a Flash Plate“’(NEN SMP200 96—well) were coated
with 100 pl of 40 nM IMAC-purlfled CAT-212 (for method of

30 preparatlon,_see section 2) diluted in 0.05 M carbonate-
bicarbonate buffer (Sigma). The plate was sealed and 1ncubated
at 4°C for 4 hours, then it was emptied by 1nver51on and

blocked with 150 ul 1% Marvel in PBS (Sigma) overnight at 4°C



detéctable Iight signal (scintillation) when. it -interacts with a phosphor .
i mpregnated mcrotitre plate (Flash Plate-d' 4). The. 20 shorﬁE{gFg @f this
em ssi on egﬁ¢h§?7%£at the resulting signal = is due to bound. “aH |§@ with
little cont §8h fromunbound material.. This. techni qURCTHESB0T/92H. to-
determ ne the KDof the eotaxin-CAT-212 interaction and the relative
affinity of CAT_ 212 and CAT-213 (seesgxanple 13) preparations by
conpetitive 25 inhibition: Assay Protocol The wells of a Flash Pl ateTM
(NEN SMR20@sd Q6-em) |Defoes ar0atind pmitd + : MG puLigi ed
CAT-212 (faor rretér(\% of 30 prepgir at i%n,ﬁ{ﬁﬁéto%%)ﬂgiﬁ%%d mﬂga%é'M :
car bonatieshid af dorfeg e BLEl SHBY.Sitdwn) bIptded alry was seal ed and i ncubat ed'
at 4C for 4 hours, then it was enptied by inversion and bl ocked with 150
p.1 1% Marvel in PBS (Sigma) overnight at 4C. WD 01/66754 52 3 SFP 2004
PCT/ GBOIHE0 3% dymindf £ e wad efanpp e off IveMIl aderiias @muhed by inversion
and. A washed 3 tinmes wth PBS, then blotted dry. The assay buffer was
conpése&?@ftwn%%gmﬁ%f%)se%h@éim d.%%?)\fi e seraampaleuin n

(Si gma) 43 _sere sqy | +fol d.j.n -Quf j.ve 11 .

concent I?'r E;E?Str?sﬂ?jr?éoﬁa i%gltcg.ﬂﬁ%;ﬂﬁ? tc?? di g:el L:Il{i eé’I Ot%g:sﬁtnq:slgér%lr%&s\’/va " added to
wel |'s, . dupdlilaated BB pll off- 30 lpMeldl 285}t eatgdien waAmeidkhad)to Theld ate
was sealed.and j ncu ed at. r00 rature for 1-2 hours. 10 The plate
was couf 3&08’#?4 %g %gjtcll’glr d)fT(@cg’%te[ s i]ﬁﬂ%lalxérf‘i dhmeshemr- (e Blatdunt ed
for 2 nwagt eesgaehland Balcubaredandl ¥ooh *&%h}@@t@tﬁi:@aﬁf%@tlefz nd@@istic
equation using. GaphPad Prismi (G aphPad Inc) to give apparent |C50

val Ufs. Ths plagst ved cqundgdpent éip Peckegd( Topegho30sX)niillsicms) ) X =
|Q@ar'tEHhﬁEe&oQ%%ﬁ&%agdﬁﬁtedeb§ Qhﬁig€¥E§ each) . ' -

Data was analysed uSing a'4—parameter‘logistic equation using
GraphPad Prism (GraphPad Inc) to give apparent ICsg values.
15 Y= Bottom + (Top—Bottom)/(l+10“((LogIC50—X)*HillSlope))
- X

logarithm of concentration , Y is the CPM.

Results
"Figure 4 shows the results of an assay in which unlabelled

20 CAT-212, was used to competé for ['PI]eotaxin binding to CAT-
212 coated to a flash plate. CAT-212 demonstrates an ICse of

LN

42.5 pM in this assay (mean of 4 estimates).

EXAMPLE 7 .. _
25 Determination of CAT-212 Affinity for Eotaxin |

Assay Prqtogol . )
A Flash Plate™ was coated with CAT-212 and reagents prepared
gs described in Examp;e 6. A sefial two fold_dilution of
30 [HSI]eotaxin +/—_one hundred fold excess 6f'unlabelléd eotaxin
.. in Assay Buffer was prepared and 100 pl samples in dﬁplicaté
added to the coated plate. The samples were sealed and '

incubated for two hours at room temperature and counted.



Resul'ts: -Figure 4 shows the results of an assay in which unIabe]Ied 20

CAT- 212, was used to conpete for [125,] eotaxin binding to e p27g, coat ed
to a flashyp @l@ss4CAT- 212 denonstrates an 1C50 of .42.5 pgk thls assay - - -
(mean of 4 estlnates) EXAMPLE 7.;:. 25 Determination of CARPICHPYOM ity

for Eotaxin Assay Protocol . A Flash Plate TM was coated with CAT-212 and -
reagents prepared as described in Exdifple 6. A serial two fold dilution of
30 [1251]eotaxin +/- one .hundred fol d excess of unl abel | ed eotaxin in
Assay -Buf fer was prepared and 100 pl sanples in duplicate added to the
coat ed ate The saqgﬁﬁq wer e seal ed and incubated for two hours at room
t enper at dGth Rl ysesEPY 008~ LieaY/ 6875¢ PECFEABO 163927t68 The data

wais analmsd 23k R TR babkhl0 (81B0oERS aggblfd%_(ég*WPL?ge/ (KD+

sof twar e package (.Bi osoft) according-t

[L] ) WHeraylg: i &=t hi@uhn*d&])i/d&st{EDncentration, KD the-affinity and Bmm
t he xi-mum bi nding site concentration. The data is then visualised by the
use ‘of the Scatchard Plot 10 (Figure 5) of the bound/free ratio vs bound

glVlng Wh&k@aughtﬂs BeWri-bed 1$hRRG=chAKDL 8RS 880 X~ K? %@ffﬁlt ‘ymen
t he - %and s binding to a_honbgeneous populatlon 0 b|n : 15

Results B3GFEN REASBNREt S{FRgoeRCSytrahkoatifinity for eotaX|n
bi nding to CAT-212 was estimated at 146 pM EXAMPLE 8 20 Muse Eot axin
Competition.for Blndlng to CAT-212.. Introduction

' The data is then visualised by the use of the Scatchard Plot

| 10 (FlgureVS) of the bound/free ratio vs bound giving a straight
3 , line with a slope=—l/Kb and an x- intercept of Buax when the
llgand 1s binding to a homogeneous population of blndlng

sites.

15 Results

From the Scatchard plot (Flgure 5), the affinity for eotaxmn
blndlng to CAT-212 was estimated at 146 pM.

EXAMPLE 8 )
20 Mouse Eotaxin Competition for Binding-to CAT-212.

) Iﬁtroduction §
 To address the in vivo act1v1ty of CAT-212/CAT-213, two
_ strategles were employed (see Example 14):
25 (1) Effecting e051noph111a in a mouse model by 1njectlon of
human eotaxin; '
(2) Effecting e031nophllla in a mouse model by 1ndu01ng the

production of endogenous eotax1n

30 For the second approach it was first necessary to determlne

‘whether CAT-212/CAT- 213 recognlse mouse eotaxin.

Assay Protocol



To address the in vivo activity of . CAT-212/ CAT-213, two strategies were
enpl oyed (see’ Exanple 14): 25 (1) Effecting eosinophilia in g gppugms nodel
by injecti human eotaxin; (2) Effecting eosinophilia in a nouse fodel
by i nduci %‘H@m’ﬁr oduction of endogenous eotaxin. 30 For tRe/GBYRT
approach, it. was, first necessary to determ ne whet her CAT-212/ CAT-213
recogni se nouse eotaxin. Assay Protocois3 SEP 2004 WO 01/66754
PCT/ GB01/ 00927 54 . Flash Pl ateTM was prepared as described in Exanple 6.
El even I ™ r S e n.angd, npuse:
Eot axi nE(g%rglilsf)le E]l%t%ssg/éygﬁ%‘%ié& ?(ée%ctl\nﬂ%%@léélﬂﬁa{ﬂg%ns g?]é paFRd at an
est i maf e réadc omer dni chreke :elalmml@m 130 wpll abeddiest thoaridre atmilr@ousré _ _
duplica The p was .seal e d | ncupat.ed I Qo erature. for two
hour s, %%ﬁﬁf&& (ﬁgb hé? §563Y 8 §Led “H€§Ef qh; %5, Results . -
10 The beeaest amt anf estOARtel?2 cBnRENRRS- a1 P e, B@QJD@YF{r{%lléot(ﬁzﬁ nM (mean
-- re

of two estimates).. The data are shown.in Figure 6 fore
recogni geslefp ioe thet HRilAs lnEﬂmieueagewTN@uprJamesataa)rsd%oltmca;nmf CAT- 212

0 & CoAFRABLE dosane shradioln TiLo bl onal, sasan 5 g oned Lo

measure the rncrease I nin S s bound
and - 20datki pabedsbhgdi bs Heg&lﬁdbeﬂnlth&aﬁ@S.%, gells transfect ed with CCR3
are |loaded with a_Cat} sensitive fluorescent dye (fluo .3AM and

fl uorescence nonitored-over tinme using FLIPR In FLIPR neasurenent of
fluoresgereggrisn every well is performed at progranned intervals (every 1

or 5 sec) and reagent is
10 The ICsg estlmate for CAT~-212 binding to mouse. eotax1n is 296
\
- _ nM (mean of two estimates). The data are shown in Flgure 6.

CAT-212 therefore recognises mouse eotaxin.

. EXAMPLE 9
15 Néutrallsatlon Potenqy of CAT-212 in a Calc1um Flux Assay

Ihtroduction
This functional assay is designed to measure the increase in
intracellular Cam'preduced when a receptor is bound and

20 activated by its ligand. In this case, cells transfected with

* CCR3 are loaded with a Ca”’senSitive_fluorescent dye (fluo-

N

.3aM) and fluoreScenceemonitored-ove; t;me using'FiIPR..In
FLIPR, measurement of fluorescenee in every well is performed'
at programmed;intervals (evexry 1 or 5 sec) and reagent is
25 -added simultaneously to each well. The increase.in

. intracellular Ca”'eoncentratlon induced by eotaxin binding the
CCR3 receptor 1s measured and is proportlonal to the increase |
in fluorescence. The 1nh1b1t10n of thlS response caused by
'CAT-212 binding to and neutrallslng eotax1n can be

30 quantitated.

Assay Protocol

CCR3 cells were activated by sﬁpplementing the usual culture -



25 added sinultaneously to each viel|.' The increase in intracell ular Ca 2+
concentration induced by eotaxin binding the CCR3 receptor 8sEfe2Bured and

I's proport xanedssifA the i ncrease in fluorescence. The |nh|b5% ﬁﬁﬂﬁ %Q
response caused by ' CAT-212 binding to and neutralising ect 8% 've 30

quantitat ed. Assay Protocol CCR3 cell re activated by suppl errentl ng the
usual culture. 3 S EP 2004 W 01/66 4 PCT/ @B01/ 00927 55 nediumwith 0.5

pg/m s mrat ) urs rlor t t perlnent to
i ncr easg@@%@ &?ﬁ%@%?% tﬁ(é%u 3 P‘%Sﬁ'l Hgé]”:r@p .
eot axi nprAcin vat etheCERPeadiment wer enveshed t@Rge ebc@)r‘apéﬂl%%‘l% U;Le”

resuspe% ed at . 4 x 106 5 %Plls/n1 I n RPM 1640 contai-ning fres y prepared 2
PM f I uo-=SAMIRANEEUAr tPEoBESPONE08% pPtiRrsAne Asitd vElside CORAT cBriakes)

and -0. lv%rre(:%as_ﬂé@. aqks wRr ReliieRahneuhaladal oL 48 mn at 376 Foll owng

this, they were washed once in RPM w ce 125 nmiv
sodi Um €RHds/ad, i RIMBa649scantehhingdérednl §. prbbareaesi um ehl,etizdg, 1.5

mM cal ci d 5 | ucpse and 0. 1% FCS, - pH 7.
They mr‘@%ng‘ﬁﬁ r%’éé’é%ﬁgwl dg‘eBsﬁ H‘Fﬁ?&‘b&f?%%dat(M?lﬁcmée(;:nPrahas1oend|
pI at ed OUL% GOS0 Ehe6cwelk. hée@ktrq@ﬂllﬁ%%éféd%w @501n§ﬁr §$°é Cor ni ng) -

give i 105 cells per well. The. plate was then. cenf uged 15 at
1000 er?P $PWEng; Fhige . B@Veweﬁee%&rhedeanepvemyRaﬁmxéao andotayeé oh

cells. u er 2 ep at 6 x final_ concentrati on.
(final g%gbﬁlv% h?geg (wgdﬁgrgégln‘%’g&ba&%rfé‘?ha%rfgl"zﬁo*éaﬁﬁlul}o?%%rbﬁeso nM
eot afi nl {ambgnegiuli ostoehde)  fof 0 CATWH @R Gh16008:! ePBEfAt HESesA |

treat mepts meg grepar d Iﬂ at | east_duplicate using FLIPR buffer 1h a
fihal vdl WedbPCe8D apd| 0i h3 £G% i | 7o ys?l}ﬁ.‘én‘ee’pﬁiafenﬂ:wm ng) . The

fi-nal resuspended in FLIPR buffer at 1 x 10%/ml and 100 pl plated out
' onto a 96-well. black—ﬁalled plate with a elear base (Corning)
~ to give 1 x 10° cells per well. The plate. ‘was then centrifuged
15 at 1000 rpm -for 5 min to give an even, relatlvely dense,

‘monolayer of cells.

A dilution series of CAT-212 was prepared at 6 x final
concentration (final 200 nM—l ) nM)rand pre—incubated with an
20 equal volume of 60 nM eotax1n (Cambrldge BlOSClence) for 10
minutes at room temperature All treatments were prepared in
yooooat least duplicate using FLIPR buffe: in a final volume of 100
o rl ip a 96~well_polystyrenerplate {(Corning) . The final
concentration of eetaxiﬁ‘on'the.cells was 10 oM.
25 ' o
The plate contalnlng the fluo-3~ loaded cells was placed in.
.FLIPR and fluorescence readlngs made every 1 sec for the Ffirst .
60 sec then at 5 sec intervals until the end. The experimeﬁt
was performed at room temperature. For the experiment, 50 pl
30 of each treatment was added to every well after a 10 sec

interval.

Results



concentration of eotaxin on the cells was 10 nM 25 The pl ate cont ai ni ng
the -f luo-3-1oaded cells was placed in. FLIPR and fl uorescen&ér mﬁadings

made ever ywh figgrhor the first - .60 sec then at 5 sec inter(@k t he
end. The experlnéht was perforned at roomtenperature Fory' éB@%B%%lnent

50 'pl 30 of each treatnent was added ég every well after a 10 sec
interval. Results 3 S E P 2004 WD 01/66754 PCT/ GBOL/ 00927 56 The results

f thi t |J ustrated b t hat
oare o7 P RS e U A T (4o DL ekBat S v R yTt
eot axi ndajmdalmgeletrs trece@or-ore EERes el I@S@Qénﬁg@n&égo:mh I%Jr\?_% under

the curve’,, for this data_ . giving an approxi mat Cso val ue \WPLE
10 | mmufer eacki% iPEgdiesed Ty 2aotagin bm@lhnmasas PetgptotOon- CORB oduct i on

Human- p S a tary. t1gs aracter}s
|nf|Itrg??%% o?&éggkngg%qdyg ég?gagﬁyexﬁigggfoﬁuﬁdg‘%é%nzgﬁﬁgﬁﬁéhpéﬁaas
bei ng upivégygl anedpproxdseltepdCep anllu@odbax5 mMprotein may be detected by
i mrunocyt ocheni stry using anti 15 eotaxin antibodies (Ponath et al.,
1996d). CAT-212 was theréfore screened for i'mmunoreactivity with sections
of humagyxap@sal jpol yp. . Preparation of tissues for 1CC 20 Human nasal polyp
ti ssue was obtained from surgical sanples. Tissues were cut into 5m8B
chunks dRBupOURECEIVALY ©dr KAT-Edes widimdlumadr dfrafl auifypum cutting tissue
conpound (OCT; Sakura). -To freeze the tissues, 20 ms of isopentane was
cooled in a bath.of liquid nitrogen and the nDunted ti ssues i mersed for

10 . Introduction
f) Human- nasal polyp is an inflammatory tissue characterised by
an infiltration of eosinophils. Eotaxin expression‘has been
documented as being up—reguiated-in nasal polyp and eotaxin
. protein may be detected by immunocytochemistry using anti-
:15 eotaxin antibodies (Ponath et al., 1996a). CAT-212 wae
-, therefore screened for immunoreactivity with sections of human
nasal polﬁp.
'3éreparation of tissues for ICC
20 Human nasal polyp tissue was obtained from surgicallsamples
Tissues were cut into 5mm® chunks and mounted onto cork pleces
} using a drop of optlmum cuttlng tlssue compound (OCT; Sakura).
.'To freeze the tlssues, 20 mls of isopentane was cooled in a
bath of llquld nitrogen and the mounted .tissues 1mmersed for
25 30 seconds. The frpzen tissues were then placed into a
cryotube and immersed in liquid nitrogen for a further 30
'seconds. - Tissue blocks were stored frozen at B70°C. To cut
sections, OCT compound was applied to a cryostat chuck and the
frozen tlssue embedded The chuck and tissue were then snap
30 frozen for 30 seconds in lquld nitrogen. The tissue was then
mounted onto a cryostat and S.mieron cryosections of each

. human tissue cut onto microscoperslides.:



25-30 seconds-.- The frozen tissues were then placed into a cryotube and
i mrersed-in liquid nitrogen for a further 30 seconds. Tissu ﬁ%p%ﬁg wer e

storéd'froaﬁyoﬁ&;gyoc ‘To cut sections, OCT conpound was a
cryostat chuck and the frozen tissue enbedded. The chuck ard¥$BE(M93Ter e

then snap 30 frozen for 30 seconds in- |I7CIUI d nitrogen. The tissue was 'then
mounted onto a cryostat and 5 ,micron c¢ryosections of each human tissue

t t 3. 04 01/.66754 PCT/ GB01/ 00927 57 -
E’Eepgpa%%%nﬁg?éeﬁggeg%nﬁﬁ%gﬁ| Elg 31166 ﬁ?ﬁgi nti body cl ones we're rescued

as descriimge i anEXaoRy eclone Phagee COAEEHEH NYs - SYPEF LN Vﬁ? blocked
with 1%.BSA before _use in I CC. 5 Protocol Hunman ti ssue sec n ﬁkWe

fixed by ?ﬁf’Er%‘?%‘?ra+%l%%e%%%r%%tala‘ﬁbﬁ\’éﬁtpr@n?p@cm@rmﬁlmrl%BBSH MRS ai r.
dried angsd hgp w@shed three tines in PBSt for 10 mnutes. (total).. The
test scFvs 10 were diluted in PBST and applied to the sections for 2 hour s
at robmtenperature. Slides were washed 3 times in PBST and incubated with
nouse 9 ofg]adey diluted 1/100 in PBST. Sections were washed 3 times in
PBST an hcubated in EnVision anti-nouse per oxi dase pol ymer as supplied

(DAKO KiRRGIN firs 30 1ot TUA#Sre:S00H DS P SuGAL, PaSNEY betare B o

and stained with 3-am no-9-ethyl -carbazol peroxi ase sub
Si gma) . @E@%&W@W%r%r]@ rynutidsut iaig aixstanblencstﬂhéhl ﬂr@sﬁ%dAf ng/ m

of - AEC gh5S( \ mam. . de 0 nmM sodi um acet ate
buf f-er, (%pH 5. 2 gnrtlald%q %TEIBSF% fllqslgﬁ)% M Ihe of(trﬂrtfr%dger? FSatdECFBRe hundr ed
pl of0 AREreulstingieel mlﬂﬂsmmnw%@id@di 0 eaeh stRqlicaR Fod. bnﬁl—lmiﬂsed for

5-10 n1nutes f%]lomed by mashlgg in tap water containing 0.1% Tween
3 at emperature. Siides were washed 3 times in PBST and

' incubated with mouse 9E10 antibody diluted 1/100 in PBST.
Sections were washed 3 times in PBST and incubated in EnvVision
rant1~mouse peroxidase. polymer as supplled (DAKO K4006) for 30
15 minutes. Sections were agaln washed 3 tlmes in PBST and |
stalned with 3- amlno ~9- ethyl carbazole peroxidase substrate
(AEC, Sigma}. AERC substrate was prepared by dllutlng a stock
solution (2.4 mg/ml of ARC dissolved in dimethylformamide)
1:10 in 20 mM sqdlum acetate buffer, pH 5.2 and adding 0.15%
20 (v/v) of hydrogen peroxide. One hundred ul of AEC substrate |
solution was added to each section and incubated for 5-10
3 _mlnutes-followed by washing in tap water containing 0.1% Tween
to stop colour development. The slides were then
' couhterstained-with haematoxylin (DAKO $2020) for <5 seconds“
25 “and then washed 3 times in water. Washed sectiéns were then

L ,coatedAin aqueous mount and a glass cover slip applied.

:‘Reéults
CAT-212 at 30 pg/ml stained sections of“human nasal polyp in
f30 an equivalent manner to that seen with a positivercontrol
.anti—eotaxin.ahtibody (Cambridge Bioscience) at 50 pg/ml.
There was no detectable staining in the substrate only control

or with an irrelevant scFv at the same concentration. CAT-212



to stop col our devel opnent. The slides were then counterstained with
haemat oxyl in . (DAKO 52020) for < 5 seconds 25 and then washed 3 tines in
wat er . V\asgﬁﬁjo%c:ions were then coated in aqueous nount and 8 $fFadiscover
slip appliéd: M ts CAT-212 at 30 p.g/m stained secti onsPGHGRMH2hasal
polyp in 30 an equival ent manner to thgt seen wth a positive-control
anti-eotaxin antibody (Canbridge Bi osc? nce) at 50 jig/m. There was no
detectable staining in the substrate only control or with an irrelevant
scFy "at 49 RHEA Sh cBRRFET I DY iORLasm ¢| stadEr rEndq Wh e G67sing

PCT/ GBOK Q947 deympst Shedy bl I 1. G .staining in.the,
coveri nggé&epi tlhjglﬁril'um aﬁlc}{ .?e}]leofah ong?['e %r?oqpr%cﬁ%a%za@reﬁ‘cla I%Kgn%de‘#d’beﬁ‘rm um
si t uat easditmattes sir difee oftmasalofpolagal Polyp.s TARSIiSt e¥ndidtent K8 th
publ i shed | CC_pr.ofi | ained with an anti-eotaxin antibody on nasal

pol yp ( atﬁ?h@tlsrheﬁd? I%%Igéjd:)o.f.l‘ll@ OOERed FRED BRe atdimaipias specific
for eot @ptincf @ elddd10md) R% a¢pdert ghen i hCh 440 n. CAT- 212
was -pre-bound t% 133 ji 'g?)m ,9%660. _,ai g/ %rt and’l.lgg\@r%ﬁ/ rﬁi%eo aﬁr}:mpri or to
addi ti o¥had Ghee stadalinmivas seedidie. fo€AToRaR1al, 0ne cogmesigdeth S ni ng

as 10 d ri . \When .CAT-,212 - nd to eotaxin,'there was a
' dose- d%%n&%%%rﬁ%%% tllno‘r‘:%‘%(‘-)L i di}lﬁga oBh§§gﬁngIﬁ§?pp\ﬁet oupds ¥ ong/S3A

eot axi npyi/eilyaldey) -paotnils kindg 13133 sl f betskahn FﬂgorE%'\/Bldéijc]i onl?o :
Conversion of CAT-212 to | g4 Format (CAT-213) Introduction The vectors
used i n*PRe "SR ePOLIR SECLAENScFEATCAT2222pnpngaventobd steibddy @sgGa; -
CAT-1413 TR OWS m_ ( pression _vector) and
pNRllé. 1)1?{5/% expﬁi\é\?gi%(‘)%s'vfg@%%r %TB(%?%W%?} gggs%{g\‘}gét (%?se P&t %ﬁ‘ﬁ&& from
Ltha Biwekogi dosePdependlent inhibition of binding to nasal polyp with

) 1.33 mg/ml eotaxin virtually abolishing all specific staining.

EXAMPLE 11 _
.15 Conversion of CAT-212 to IgG4 Format (CAT-213)

Introduction

The vectors used in the conversion of the scFv (CAT-212) into

whole antibody (IgG4; CAT~213) format were as follows: pGamma4
20 (Vg expression vector) and pMR15.1 (Vy expression vector). Both

of these vectors were obtadined from Lonza Biologics.

' Protocol
All primers used are referenced to SEQ ID NO.’S in Table 3.
25 The Vy DNA:7and V¢ DNA were initially.amplified up using
”bligcﬁﬁc;eotides pll3/pl32 and pl0%a/pll0b respectively. All
- the PCR‘reactions’used'Pon polymerase (RoChe) fdr its proof
reading capabilities and PCR cohditibhs were 25 cycles of 94°C,
'd30‘$econds; 50°C, 30 seconds; -72°C, 60 seconds. The signal
30 'sequgnce for bqth Vi and V¢ were added on by amplification with
- pl0/p132 and pll/pllOb respectively. The Vy and V, fragments of
DNA were digested in parallel with their acceptor vectors,

‘with HindIII, Apal and BstBI, BsiWI respectively. Fragments



prlrrers used are referenced to'SEQID NO.'"s in Table 3. .25 The VH
DNA and Vx DNA were initially. anplified up using ollgonucleotldes
p113/ p132 (g%@# 09a/ pl1Mo respectively. All the PCR reacti ohsSSE@sB@# Pwol
polymer asew ¢J* for its proof reading capabilities and REEHERBUMNEPT ons
were 25 cycles of 94C, 30 seconds; 50C, 30 seconds; .72C, 60 seconds. The
signal 30 sequence for both VH and V, %%re added on by anplification with
pld p132 and pli/pil Cb respectively. The VH and V, fragnments of DNA were
di gest ed¥$¥F perent | kigakedh ﬁmhhamc@ﬁmm oposteusting tﬂhd—hs‘eﬁdﬁtd\pal and

Bst Bl , t P 2004 66754 PCT/GBC&/00927A
53 wer eqﬂh cﬁégg'?fg%é%/%ye%sh rren Sggtﬁgtsltﬁé wﬁ(jjht\/\g dohhands.
Bot h pIasmgahedwr&gehngxnﬁﬂiﬁMrhhtB@Wth&ﬂchﬁ%tEu@ﬂﬂ Zhﬂgﬁﬂﬁp together to

formthe final construct. Al the restriction digests and ligations were
per f or M S iy e - 5 Bk Rd@athgnanHeBroPaiE o rmsichgitilng leufAyares

r econgrenrdesh e tl@lglsal'ﬂ:&plﬁlglab':or s ﬁ?sﬁzﬁénﬁﬁf% rgf %'& e%;%ﬁ%@é&[ l'ta}f:‘ vv;as

el ectroconpetent E.” colt cel were use

carri ed sgwPliier.0 . 0.2 cm'gap eI ectroporatlon cuvettes into which 5 pl of

| .i-gated DNA was added. to 100 pl of E. coli cells. The cells were given

a S|ngle pul se of 2.5.kV at 200 S2 followed by a 20 minute recovery period

in 2TY @or3HEadns fashakiond dfmeubavebtord) Iayeéﬁrwebﬁ elt@h%d EOUE o%t 0 2TYAG
agar pI ates and incubated 15 at 37C. overni ght . P | ow ng t he :
col oni eSetefe (HioRAd weaitd usereeRibe b%lept}@B@ra’glfFanpel yaErised a:rmdt tilme

t h correctly-siz S grown in
100 B 579" 5 BBt B Shh o BeRE e T 1358 fBRRbg Rt Mk S8

shaki ng ligedledt ONA Was ceded wer eohanyeafeﬂ byogenteifygatiran cah 13, 000g
for 15 mnutes and a. AGEN® Erep kit was_used
- ere glVen ifngle puls 5. kv at 200 @ followed by a 20
minute recovery period in 2TY at 37°C 1n a shaking incubator.
: Allquots were plated out onto 2TYAG agar plates and incubated
15 at 37°C. overnight. The following day the colonies were picked
rand screened by PCR using Taq polymerase and the appropriate

primers.

A clone with a correctly-sized insert was grown in 100 ml 2TY
_20 (containing 100 pg/ml ampicillin) overnight at 37°C in a
shaking incubator. The cells were harvested by centrifugation

~at 3,000g for 15 minutes, and a QIAGEN maxi-prep kit was used

e

- to extract the plasmid DNA. The DNA conceritration was
- determined spectrophotometrically assuming that an A nm of 1
25 = 50 pg/ml. The final construct was sequenced with primers

P24, p34 and p36 and p37 to confirm the correct sequence.

A 36 plate transfection was performed in NSO cells by
_ electropo;ation (250V) using the gs sysﬁem (Lonza} using the
.30 glutamine‘synthetase.gene as the seléctable marker. Wild type
NSO cells were grbwn in DMEM (Sigma) containing 10 % dialysed
FCS with 2 mM glutamine. 6 x 107 NSO cells were transfected
- with 300 pg of DNA, lineariséd by Pvu I. After electroporation



to.extract the plasm d DNA. The DNA concentrati on was - determ ned .
spectrophotonetrically assum ng that an A260 nmof. 1 25. = 50 pg/m. The
final consg uc? was sequenced with primers p24, p34 and p36 8EPBE to
confirmth QY sequence. A 36 plate transfection was pBEFEBAEYNIZT. NSO
cells by electroporation (250V) using the gs system (Lonna) using. the 30
gl ut.am ne- synt het ase gene as the sel ecttfbl e marker. WId. type NSO cells
were grown in DVEM (Sigma) containing 10 %dialysed FCS with 2 nV

gl ut am rffd*e 8L Parso kafusperded t anBEM t eitthwgihtagdnpgantl PNAted

i neari: b . € I ration 66754 .3 SEP 2Q04 .

PCT/ @4%0%171%&)3 ét ﬁ{e@::%s‘fesﬂmgﬁe&?éégs)ug%%%]e%% giﬁ/ﬁﬂﬁmﬂpﬁugﬁﬁﬁgnﬁﬁe “and

pl ated 3GUiC iimt & 36 CO.96Thel Fopliawang ddydaly/seehil) /v i e ubai &d afe 370C
in 5%C®,. The followi.ng day, 150 ill/well of selective nmedi um (DVEM

wi t hout %t W@%Wﬂ?t@dﬂ’&d gigtaninghpe mdeed. BiBewearprontneotbni es
wer e ScreeResksb I ' [ % {ibody.as a
negative cont rso?&.h%kﬁ%(?gﬁ%% ggéﬂsﬁ%%%a[% %ﬂgf%? gg%%%%%gﬂ et 1%t o
24-vwel | a9l drelgvantt Revtibody  adu@ ircstat ifab ddmsksl. el fLaskni@s grown to

at t h her frozen down. The first cell line (not 10 clonal
zgng(r:la4 %%\degls%qgéa%t 2{91118/_ rﬁ"rﬁrfergé‘ el?m’i‘ﬂﬁ? %&T)Vé‘?%%cp%étgs Lagd| une fZ)r

purifi cahiean ingbngdupnoteie A255qMINNI did FA D98 aYad A A6LECE, ! 9G
expressi on Each well of an ELI SAgI ate (I mmulon 4, Dynex technol ogies) 15

was coafBiuFRthoR0BNE. thef ofhey fivogesar demti . Mhmanfigd: bl | Bhle | & M
sodigam pi n c o] e. r. .pH 9.6 t 40C overnight. Plates
ver 6 maahed gy anetl AETORALS S nte, B SR NS MR R PEST) 0. 06)
CAY- 213ewgendetiuted2i b vBBGHL0 £0F pnd iFisariien afsidd Qhebeiiytid ons were -

generated 20 across the plate. The plate was incubated for 1 hour at room
tenperature, and then washed 3 tines in PBST/0.05. One hundred :

Screening ELISA assay to detect IgG expression
. Each well of an ELISA plate (Immulon 4, Dynex technologies)

15 - was coated with 100 nl of 1 pg/ml goat anti—human IgG
(Harlan) in 50 mM sodium bicarbonaté/carbonéte'buffer, pH 9.6,
at 4DC overnight.rflates were washed 3 times in PBS contaiﬁing

- 0.05 % (v/v) Tween 20 (PBST/0.05). CAT-213 was diluted in
PBST/0.05 and a series of 2-fold dilutions were generated

20 across the plate. The plate was incubated for 1 hour at room

temperature, and then washed 3 times in PBST/0.05. One hundred
Y :1'of 1:5000 HRP conjugated goat anti-~human IgG antibody

(Harlan), diluted in PBST/0.0S was added to eaéh:Well and

incubated for 30 minutes-at room temperatﬁre. The platé was

25 washed 3 .times in PBST/0.05. Following this, 100 ul freshly

. prepared HRP substrate buffer (0.4 mg/ml o-phenylenediamine in
24 mM citric acid, 52 mM sodium hydrogen phosphate, pH 5.2,
containing 5 ; Hz02 / 50 ml buffer added just before use) was
added to each well. After 5-10 minutes the reactions were

" 30 stopped with the addition of 50 ﬁl 12.5% sulphuric acid. The

Ag9g Was measured.

The cell line initially expressing the highest amount of IgG,



1 of 1:5000 HRP conjugated goat anti-human |gG antibody (Harlan), diluted
in PBST/0.05 was added to each well and incubated for 30 m guéE%s @ room
t enper at ur g,q oihe,f! ate was 25 washed 3 times in PBST/0.05. Fol* m}ng this,
100 ul,fresﬁ%y prepared HRP substrate buffer (0.4 nmg/m o-BHEHNOALT ani ne
in 24 nmMcitric acid, 52 nM sodi um hydrogen phosphate, pH 5.2, contai ning
51 H02 / 50 mM buffer added just bef Le use) was ‘added to each well. . ‘
After 5-10-.m ut%$ he reactions were 30 stopped with the addition of 50
il 12—.?&—&&%' & W AR el s weekeming &RISA nes nitial ly
expr essidhp st fir0R8gtammymt ©fid. F’,é? 4;MQ 01/ 6e6ro4 :
PCT/ GB01/ 00927 61 ..as indicat ecf‘éjb%%z;:%ilg dspf nagrfdj?%-tlfl{e- @ni%g ELI SA,
tas, ChUEEL Bim Sxpmdiars e St B eI bidd e Sppild bl ot e
up . ' . i S oL S. : ) _ | ee : -
(Lonna ﬁW) fsr?\q;g‘lﬁvrfﬁg es&%&lunﬂi({ilﬁqz@nwﬁewgivﬁtj’q e E&lydidptisnts,every
ti me 5( starctreng iper ¢trt ageundbys UM leredqA)e i taqqacg tQ serumfree
medi um the cell ,line was then grown to satd}atﬁ%h, lhgggém%Fepﬁggﬁs, and
harvest 84 ZETHEsdSt BA%) toANceerdapdisd itoy seTive Sueer makdinin, wabe ekanified
by cent iikhdggkisopnbher Lilt ere r h_a.0. pm.1Q filtet. The anti body
was purified from tﬁeagl?lglgr %gt gﬁlﬁ;%lf%%%éma-l%?%toem %léllsfkismi lafl‘dcol um..

Bi ndi nghasyesgted det éessanhanedaxicelipediabiia kgG Fagh s‘&%le&ngi:aﬁ'ﬂ %LSA |
pl ate (E Lgm é, Dynex tﬁ&ﬂnologiesg 15 was coated with 100Li [ 0.5 pg/m-
eot axi n %B cRENPYi AEBELATPIe5APaMEBrRathdtarel Earbught & 0bARfpn, pH
9'.Gp arif#CeoVernéghhtindRe Kast pakikhesP cebel s,the sane, for.the
screeni ng-assay_ (see $ect?0n abgvef. Res%?%@,%hﬁc g FﬁﬁagﬁnFrpéFﬁgaﬁt

cont r ol FT@ke#Pollyaffieiskomplimnkigure 9. 20 |

Binding assay to detect anti-eotaxin specifid‘IgG

‘ Each Well of an ELISA plate {(Immulon 4; Dynex teéhnologies)

15 was coated with 100pl 0.5 pg/ml eotaxin (Albachem) in 50 mM
-sodium bicarbonate/carbonaté buffer, pH 9;6, at 4°C 6vernight.
The rest of the protocol is the same for the screéniﬁg éssay
(see section above). Results, including an irrelevant control
antibody, are shown in Figure 9. '

20

\  EXAMPLE 12

Neutralisation Potency of CAT-213 in an EotaxihtMediated

25 Chemotaxis Assay

Assay Protocol

Ihe-potency of CAT-213 was tested in the chemotaxis assay,
essentially as described in Examplé‘Z. Prior to tesfing,'CAT—
213 was purified from the supernatant usihg a Protein A

30 gffinity colu@n (as in Example 11). A typical dilution range
for Protein A purified CAT-213 was from 100 nM down to 0.03 nM
in assay buffer. |



EXAMPLE 12 ‘Neutral i sation Potency of CAT-213 in-an Eotaxin-Mediated -25
Chenot axi s Assay - Assay Protocol The potency of CAT-213 was t%%ﬁfdm$P t he

ChenDtaX'igﬁf&?s? essentially as described in Exanple 2. Pri esti ng,
CAT- 213 puritied fromthe supernatant. using a Protei n RCHGBAI/PAT t y

colum (as in Exanple 11). A typical dilution range for Protein A purified
CAT- 213 was from 100 nM down to 0.03 nke in assay buffer. | 16 woos 62 3

SEP 200385es é§ The results of this assay are shown in Figure 3.- -CAT-213
i nhi bit %lb“t i n- medi at ed chenmptaxis of CCR3 transfected L1.2 cells with

an | G50 q0fe 7k 390 P to that seen for CAT-212
inthis asesay uEXA I\%%lémﬁ%e{ggéo ‘grm’ll gﬂrz]l%%eal;?f or Eotaxin Bi ndi ng
to CAT- Mﬂmmmmmtammmﬁmt@mw%f peckpr med

essent i |l e 6._The Flash Plate was coated with 40
nM CAT- %ff%’ afseﬁi-ﬁcg# e%&re btk P fvef @0 ot | 3PBdrPMa Tbeay buffer
and 550 pbtagasd it glmelmms:ftqiato%rmféochﬁzlgolw s d 15' eot axi n.
Results The 1C50 of CAT-213 in this assay is (ean o

estimates, Figure 4). This is similar to the val ue obta| ned 20 for t he
sckv, C@R%ﬁ%% EXAVPLE 14 Effects of CAT-212 and CAT-213 in an in vivo .
ergic -

nodel
.CAT~213 Competition Assay for Eotaxin Binding to CAT—212

.10 Assay Protpcol,

j - - The Flash‘Plate asséy was'perfofmed essentially as described
in Example 6. The Flash Plate was coated with 40 nM CAT-212.
CAT-212, CAT-213, and eotaxin were diluted in assay buffer and
50 1 added to the wells followed by 50 1 of 60 pM [**°1]

15 ~ eotaxin.

- Results
The ICsy of CAT-213 in this assay is 59.3 pM (mean of 4
estimates, Figure 4). This is similar to the value obtained

200 for the scFv, CAT-212.

) EXAMPLE 14

"Effects of CAT- 212 and CAT-213 in an in vivo model of allerglc
inflammation

2
The air pou;h model of allergic inflammation was chosen as a
convenient model in which to study eosinophilia. Dexamathasone
(a steroidal anti-inflammatory drug} has been shown fo'blOCk
eosinophil recruitment to the air pouch in this mbdel (see Das

30 et al., 1997). Other anti-eotaxin antibodies have ?revioﬁsly
been shown to block eosinophil recruitment in a range of in
vivo models (discussed already above) in which eosinophilia

was stimulated with either local administration of eotaxin or



i nfl ammati on 25 The air pouch nodel of allergic inflammation was chosen as
a ..convenient -nodel : in which to study eosinophilia. Dexamaghgsong: (a
steroi dal" @ hidepfd ammatory drug) has been shown to-block eosi nophi
recruitment to the air pouch in this nodel (see Das 30 et ACTCHYPNT ot her

anti-eotaxin antibodies have previousl ¥; been shown to bl ock eosi nophi
recruitment in a range of in vivo nnde?s (di scussed al ready above) in

whi ch easj 1 a timu] ated with_ either |ocal adninistration of
eot axi n»%ﬁ&gg%gégo%%aﬁ@%'ﬁl/ S ABOT/EIIOER +5 P by oval bunin .
(anti gererditi e eanim®val bunmin sensitized animals. The effects of :

CAT-212 or CAT--213 were investigated in the air pouch nodel in oval bunmin
sensitized mce in which eosinophilia was induced by either reconbinant

human e i | L. 1,0i St-er. intra-.air pauch (j.po.). Methods
.10 Fengflgé(sé;% %%@%na‘%:’g%%zz?j Eﬁ%&&zﬁ% “’b?feH&F‘l"& .gp%%ef# Jewa?)hee§lm ver)
ver e Shouserthnindvel tive Srelumin nainsBavizieer nikiet iat wBaliahayyiRsiHitute

(Canbri dgeshirg). M.ce housed 3 to a cage with a_12h day/ni ght cycle
(lights 7 ‘?edwm r?\ét%%rr@%mbd\ﬂé@tt SUHER eRdeRia ©F wvelbmimial house

for 15 lemfinidaeks i -4i3 PR r(gr]%)@,t_i)c_)n and al l owed food and water
ad libitum 20 at Sensitization was carfried out as reported by Das et al,,

1997, Briefly, mce were sensitized to oval bum n by subcutaneous (s.c.)

i njectig fodlsoo g oval bumin i-n al um ni um hydroxi de gel ~ (0.4'". nl of a

saline containing 3.3 ng al um ni um hydr oxi de; - . ' ' '
10 Female Balb/c mice (17B21 g, supplied by Harlan U.K. or

) . . Charles River) were housed within the Small Animal Barrier
' Unit at Babraham Ihétitute (Cambridgesﬁire). Mice was housed
3 to a cage with a 12h day/night cycle (lights on 7 am}.J'
Animals were allowed to acclimatize to the-aniﬁai hoﬁse for at
15 least 2 weeks prior to experimentation and allowed food and |

water ad libitﬁm.

Sensitization was carried out as reported by Das'ef al., 1997.
Briefly, mice were senéitized‘to ovalbumin by subcutaneocus .
20 (s.c.} injection of 100 g ovalbumin inraluminium'hydroxide gel
' (0.4.ml of a saline containing 3.3 mg aluminium hydroxide;
3 Rehydragel) on days 1 and 8. An air pouch Wés formed on the
~ back of the mice in the manner previoﬁSly reported by Das et
_ él-, 1997. On day'B, mice were anaesthetised with isoflurane
25 and 2.5 ml sterile air (0.25 m filtered) injected s.c. on the
back of each mouse. On day 12, ﬁice were injected with a
further 2.5 ml sterile air to ré—inflate the air bouch; On day

715imice were challenged with either eotaxin or ovalbumin. .

.30 Human Eotaxin challenge procedure
~In a pilot experiment it was established that human
' recombinant eotaxin (Albachem) administered i.po. could evoke

eosinophilia in ovalbumin sensitized mice. 30 min before



Rehydragel ) on days 1 and 8. An air pouch was forned on the back of - the
mce in the manner previously reported by Das et al,., 1997

m ce, were_anaesthetised with isoflurane 25 and 2.5 m steri e air {0 25 m
filtered) YQWOFBA s.c. on the back of each mouse. On day PCI/GBiIAe9Ater e
|njected with a further 2.5 nl sterile air to re-inflate the air pouch.
On day * 15 mice were challenged with efdher eotaxin or ovalbunmin.. .30
Hunen Eotaxi n chal | enge procedure In a pilot experinent it was est abl i shed
that humssirindsdmsitiom odohaxiam (Al tizacime mjx eatmilyi red reir auhnrp@ 1ol grievoke

| Lh tized 30 bef SEP_2004 WO
011 66754 PCHICRBPIONG P e St rEEFar Lo SROHARY obLaX: h, CPobombrase

nuri ne |the50(1.h:bul5.t1h@|0p|@ﬂ59_| oMY 'evlsh mopAs 1ish] @dL & d 1t r:?é’é‘é}?tay (i.v.) to
i ncrease _ the circul ating pool of eosinophils (see Collins et dl ., 1995).

After 6R22RdmaALESTakin. apagot@txanm(lu hgo' 0. Taused o’ 5 cdugEd izcant

| ncr eas p u | uch .c red too saline
(05375 8o s20R RN e ESLU LR ebllE Pl AU C U A2 S50 e
P < 0. Oﬁzowahnemmpameyl testplihe f(or. Bh&ﬂl &Xp@r.l,n’@ait%xjﬁf) Pl s kg--' 1L-5
(i.v.) as human eot axin were used and measurenments

s fla
-10 merﬁaﬁﬁag g 2 afpeg SAR-RPEPL Plénagf e%rﬁX|ﬁ <a0c 8t MagrngWbipneyeat ed
with satipe)al ong. m&ﬁla_%oekgewﬂsﬁtbnl@b' p;n%i%efngg"% -4 0(giye the

basel.ine cell influx (sham challenge group umin cha1 I enge
pr oceduW@lthéScﬂaallgehg@adosetéklcvdhbpm ) W/asedatseldmamﬂ ridazurenenites

of -kl o p t oval Qum n Lt ze I n an initial

ex gpin%%?é @é%?ﬁﬁnﬁna?tgﬁqa§615a§%58 196003 §© Gxénm ICWETPnas shown

t 0) causgraupi gaedteanirienssALPHE! alBgEUWEBRAL 50 included in all '
expe#iments to give the baseline cell influx (sham challeﬁge

group) .

15 Ovalbumin challenge procedure
The challenge dose of ovalbﬁmin was deﬁermined from a-series
of pilot experiments in ovalbumin sensitized mice. In an |
initial experiment, Ovalbumin 1 and 10 but not 100 png (0.5 ml,
- i.po.) was shown to cause a significant eosinophil recruitment
20 compared with vehicle treatéd animals (0.5ml saline, i.po.)
after 24 h. As 10 pg Ovalbumin produceq the most reproducible
) response (ovalbumin 6.4 +. 1.1, saline 1.46 + 0.23 eosinophils .
x 10° n = 6, P < 0.01, ANOVA with Dunnett’s Tesﬁ) this ‘dose"
was subsequently used in a time course experiment. In this
25 experiment:mice receivéd_eithér saline or 10 ng ovalbumin
(i.po.) and cell influx Was assessed between 2-72 h aftér
- challenge. The 6 h time point:was selected'és eosinophil (as
well as total cell) influx to the air pouch was maximal a£ |
| this time (ovalbumin 5.4 + 1.4, salinérl.l + 0;2 eosinophils x
30 10°; n = 5-6). 1In all subSequent experimehts.lo pglovélbumin
(i.po.) was administered and measufements taken at 6 h. A
control'group challenged with saline alone was also included

in all experiments to give the baseline cell influx (sham

.



20- conpared with vehicle treated animal's (0.5nl saline, i.po.) . after 24
h. As 10 pg Oval bumin produced the nmost reproducible respogngﬁqMﬁlbunin
6.4 + 1. 1,wedhkbRe1l 46 + 0.23 eosinophils x 105 n.=6, P '010 ANOVA
with Dunnett's Tést) this dose, was subsequently used in ECTIGBIHO¥SNr se
experinent: In this 25 experinent:niCeH{eceived.either saline or 10 | ag
oval bum n (i.po.) and cell influx was dssessed between 2-72 h after

chal | en : |.me paint.was selected as eosinophil (as well as total

Cony CTeRa1TaAGE BLLBY PRl R R hhR e SoR AR A Riea b HeB RO o
1.4, satbnbeleletva@ed f@&ﬂﬂﬁﬂh'|évélﬁﬁmiﬁ5bhalie§g§){1bnu§|&.ggp§69ﬁent-_
experiments 10 p.g ovalbum n -(i.po.) was adm nistered and neasurenents
taken'aPVGlFPﬂFDCﬁﬁﬁﬁéFléﬁéuBnéﬁéﬁﬁeﬁgéalmﬁtﬁogérbﬁe9élgné2was al so

i ncl ude [ : j t gi t seline celd inf]ux ham 3 SEP
2004 VO D17 ERI8. PETT ElE) 3559 Zd 2 BIGE o cupy S rdl endAbie. mouse
eot afi nMaeuelWlitpeg shoth. to be el evated fol |l owi ng oval bumi n chal | enge (10
pg i.po.) in ovalbumn sensitized aninmals (saline control 93 + 12,

oval bunmi n chall enge 3539 + 372 pg mM-';"n = 8-9, P < 0.001, 5 Mann-Witney
test). Drug admipistrkatkgp. System c 1gG antibody treatnents-(CAT-213,
CAT-001 [null 1gG control], or anti-nouse eotaxin |gGl [ R&D Systens]) were
i.v. 19vSbemi@a baforetidedini sreatnentof (GATa212pt GXTHOOL . oval bungam. Local

i nt.r a- aj t ts with CAT-212 CAT-171. Il scF trol
o humaronbrdEl ATl ettt Lo R et teme FErvee orvs |
ovallbuni®. mietbef €r e ondinh i gF papFones € hnkdndeshk 4Ri @l br a5a Dody; £xperi ment s

and these mjce received 15 PBS. Al i.v. injections were nade via the tai
vel n i nbgeal intra—air pouch treatments with CAT-212, CAT-171 [null

scEFv control] or CAT-213 were concomitant with administration
of human eotaxin or ovalbumin. Vehicle control groups were
included in all antibody experiments and these mice received
15 PBS. All i.v. injections were made via the tail vein in1e
volume'of 100 pl and all i.pe. injections were made in alﬁotal

. volume of 0.5 ml.

Quantification of results
20 Mice were killed prior to lavage by either CO, asphyxiation or, -

when plasma samples were required, an overdose of sodium

P

pentobarbitone was followed by cardiac puncture. The air

. pouches wefe lavaged'with ice cold PBé (1iml; without calcium

_.' or magnesium; Sigma) containing 5 U mlﬂ'heparin and stored on

25 ice. An aliquot (10 ul) of levage fluid was ;emeved for
assessment of total cells (fast—read; disposable cell coﬁnter,
Immune Systems Ltd) and a further sample  containing 160,000
cells was taken for cytospin preparation. The remaining lavage
fluid was centrifuged 1000 g for'5 mih, the euperﬁatant was

30 then aliquoted and'stered at B70 °C. The cell pelletrwae'

‘resuspended aﬁd cytbspins prepared, aif_dried'and'stained with

. Wrights stain for differential cell cbunting. In some '

"instances the lavage supernatant was assayed for eotaxin by



0.5 M. .Quantification of results 20 Mce were killed prior to_lavage by
either C02.asphyxi ation. or, - when plasma sanpl es were requi.red, Brtl®ver dose.
of sodi um’-%%ﬁ{’ 3t bi tone was fol | owed by cardiac puncture. PAHEBAIN0927
pouches were | avaged with ice cold PBS (1 m; without calcium or

magnesi um Sigma) containing 5 Um-1 Wéparin and stored on 25 ice. An
aliquot (10 pl) of lavage fluid was renoved for assessnent of total cells
(f ast - r BHISH| §PEBabystems) -counter, | mune Systens Ltd) and a further:
sanpl e-cont ai ni.ng 100,000 cells was taken for cytospin preparation. The
remai ning |avage fluid was centrifuged 1000 g for 5 min, the supernatant
was 30 tAEh aésaloseshand sterméant+BI0. Grhdhgete! { npehkelia¥as, & esuspended
and cytospins prepared, air dried and stained with Wights stain for

di ffer erﬁ%%?eég?‘ﬁ FHUREP NPT spFecel hshemcehT theuthvage Sopedmagant was

assayed ; i Ye 1] g%? 4 927, LI SA (R&D..Systems).
Al l risuﬁ%agﬁ%ﬁ' 2?% nevga??]}9+. énfhgggé%ﬁ %2( J(fg)fﬁjaéé‘r e ° e&%?&i‘ébo%s t he
nunber off cedsipephil ripbHlch was datculatged freatdent  nasbde iddidi £hen of -

vol ume -of "100 pl1 and all i.po. ‘injections were made in a total  volume .of

eosi nophil .influx. inhibition B af eosipophil, influx was calcul ated from
cel | nurMfEFH dat 30 FB C HCPuR r"é’at?tllre e gf Wih HEFAT owi ng equati on:
(Mean cell influx.challenged (PBS control] group - Cell influx test nouse)

x| 0O 10 (Mean cell| influx challenged [PBS control] group B ' Mean cell
‘,\g-_- cetltd £ ] C Siide [P aontrol I OUR e £ 8S BOM g f‘w each

i nflyx sham chartermnge—g s s iy | te g
tr ea#’xrre rft=grstiptr B <p= % oUEToR] gEour P dpdncaeh) yrtarradtyw clshlishdehgzetst her
ANOVA 15 with Dunnett"s. Students unpaired t test or Mann-Wiitney tests
were al Msed 'A-t! Irsés]t ati arté}l cal analysis-was perforned using the Instat
sof t war dGRT FerthdBE giSke&d trd o st traadmeant gupvidi cant
when P < 0.05. _

- Most raw data were statistically analyzed with either ANOVAl'
15 with Dunnett’'s. Students unpéired t test‘orTManh—Whitney

.tests were alsp used;:Ail_statistical analysis was performedl

using the Instat software and differences betﬁeen meén values

were taken as significant when P < 0.05,

20 Results

Effect of CAT-212 or CAT-213 in mice treated with eotaxin
1.po. o _ : ,
CAT-212 (0.0005, 0.005 & 0.05 mg kg™ i.po.) significantly
25 attenuated the eosinophilia (32, 79 and 95 % inhibition,
| ;éspectivély; nr='8) caﬁéed by human éotaxin (1 g; i.po) in
;L—S treated, ovalbumin sensitized mice .(Figure iO).'CAT~17i
null control .scFv (0.05 g kg™ i.po.) had no éffecf on
eosinophil recruitment (-S . 15% inhibition;‘ﬁ = 8}.
30 R |
| CAT-213 (0.001, 0.01, o‘.'1'__& 1 mg kg%, n

“u

7-8) administered
i.po. concurrently with human eotaxin (1.pg} i.p0o) cauéed é

potent doseBrelated inhibition of eosinophilia (Figure 10).



20 -Results Effect of CAT-212 or CAT-213 in mice treated with eotaxin

CAT-212 (0. 0005 0.005 0.05 ng kg-1 i.po.) significantly 25, E ed the
eosi nophi I ,7 79 and 95 % 'inhibition, respectively; Q@; caused by .
human eot aX| n .po) in [IL-5 treat ed, oval bum n sensi tcl

. (Fidure 10). CAT 171' null control.scEy (0.05 g kg- 1 i .po.) had no effect‘

on ,eosinophil recruitnent (-5, 154 ﬁ hibition; n = 8). 30 CAT-213
po. concurrently

0. 001, d d
\(Ni th hu e%?%&?n g‘léﬁgnggp%?r%a‘%éé%f:%l‘?%g% f“t“%ei"g)gm SR G300 9E | on of
eosi nophod i B &S dubSerPed Wisth LA NG QL ﬁ@%—M Eﬁlﬁf’ 410‘8/3“% &7 Al

doses of CAT-213 were effective and maxi num’in tion o R
obser vedhad t Hi toiale 2aBfegt 101 ge k- J.lnfm 001 1T Blgkgiltidmd d i tde. effect _,
on cell influx (7. 1 %inhibition, n = 8). 5 CAT-213 (0.01, 0.1, 1 & 10 ny -
kg') administered i.v. 30 min hefore i . po . .injection of human eotaxin

(1 fay) crmszB a(osm'gnlcﬁm,arm dose-wepedeni i biéian {46, ¢ nf & 91%
respect ;t%c# 8) of.eosjnophil recruitment in IL-5 treated, oval bum n
sensi t i ecel(mgu%@%*)lormidwam Sasreaka (Ilg@g)(muﬁyd(@ ) d|d not

signi fi cadd eiafdpct g@%%@m ( | |

Thus, int ?}a allr pouccr11O adm nrstrati onhli\‘bt @'riynz 6| s%é%uﬁ%o?‘eﬁ? °'vm t h CAT 212
inits aiﬂquqtapr%kaentn eesﬂ)na:p‘.hldqsa.nqph;.w vedriitheht figr dIlmiBh CAT- §|13 End
CAT-212 . s 0X ely. 1 x 10-9 nmoJs kg . 1). CAT--213 and CAT-212 ocC
eosi nophiaS %%Prf \ﬁ‘gagf Jﬁ’elﬁer”eﬁﬁtﬁﬁ‘?d; H\}r?%n (Exen 10 he§8Taflbodi es have
previguogontAem EhOWLE GRE' R SidTdN MRMHIH daling RpEANGY agai nst

) eosinophil recruitment (8 + 1% inhibition, n = 8).

Thus, intra—air_pouch administration of CAT-213 is equipotent
| with CAT-212 in its ability prevent eosinophilia in vivo (ED
15 for both CAT-213 and CAT-212 is approximately 1 x 10™° mols kg~
1y, CAT-213 and CAT-212 block eesinophilia in vivo by
neutrallslng human eotaxin; these antlbodles have previously
been shown to have a similar neutrallslng potency against
human eotaxin when compared in the in vitro chemotaxis assay
20 (see Example 12). . CAT-213 also prevents eosinophil
"'recruitment foliowing i.v. administration (CAT-212 was not
tested i.v.). However, CAT-213 is a more potent‘inhibitor of
. human eotaxin induced eosinophilia when given locally kCAT 213
"i.po. is approximately 10 fold more potent compared w1th i.v.

25 administration; Figure 10).

Effect of CAT-213 in ovalbumin 1. po treated animals
CAT-213 (0.01, 0.1, 1 & 10-mg kg™, n = 7B8) i.po. dose-
_ dependently inhibited e031nophll récruitment 1nduced by
30 ovalbumin. CAT-213 and ovalbumin were admlnlstered
' concurrently CAT- 213 0.1 mg kg and 10 mg kg™t caused 60% and
_ 97%_inhibition, respectively. CAT-213 i.po. also inﬁibited

mononuclear cell influx to the air pouch, however, neutrophil



human eot axi n when conpared in the in vitro chenotaxis assay 20 (see.
Exanpl e 12) . CAT-213 is nore potent inhibitor of recruitmen ﬁﬁ? @V\A ng
i.v. adninhﬁs&ﬁ%%%n (CAT-212 was not tested i.v.). However Ci - E is a
more potent 4 MAIHItor of human eotaxin induced eosinophil i BCHRBNYPTen

| ocally (CAT-213 -i.po. is approximt ew 10 fold nore potent conpared with
' e

I.v. 25 adm nistration; Figure 10). Effect of CAT-213 in ovalbumn i . po.

treated ani mal,s T-213..(0.01,, 0.1 .1 & 10-ng kg-1, n = 7B8) i.po. dose-
dependerft TS~ FHARGH e‘&ﬁ%g@%@&mqlﬁé@rqﬁ]{qu%@egf@lgoz bval BART0L
CAT- 213 andun. Buin - poWerk £4 ag: pi st 0RG U, th T- 0.1, kg™ 1
and 10 ng.ké?fé%auspg 50@6andﬂt9%%6?ﬁﬁ?%?t?%n?éfgs%ég%ﬁééﬁéiiégiiigg I . po.
al so i-ntihiecsinqrinchud@arx sl BAY |4l 8% trhes '&ir pouch, however,
neutrophil 3 SEP 2004 WD 01/ 66754 1CT/ GB01100927 68 recruitnment was not
significantly affected (Table 2). CAT--001 10 ng kg-1 i.po. had little
effecd @ATEI3 iandning (deriddiil.ivan siQfn eIk Iiﬂ}mﬂ%d\/eéo%}rilﬁ% n =
I R

8).. 5 CAT-213 admi nistered i.v: significantly inhibited eosinop
recrui t ASAEYRRIED ISR Bynovalbumie )(1.ERF)21 533 091, © 8,10 ny

kg-1 i.v. .2 R @ven 30 nj . hef g in e inophilia at 5
01 a0 TR T B B R O R bR o E TR
recr ui t idmicked 5@ sdmdphd 188%atr €s pectli waldy 1 0CAT X553 OcOls@nda0.1 ng kg-1 as

wel | as. CAT-. Q01 (null .anti.body control) 10 kg--1 were inactive (Figure
19; CAT-S-l(%’fflglr‘Fﬁin%i [llnllglr]f%i 100 9, eﬁséné’%h?-lcg%-c?l‘:}time\ﬂt'(%t551@tnd CAT--001) -
causad @58Qse-clspleditadelRhi bitri-on 30h @vabRymon 1i %g;“?%gtlée}?%éﬂp@s' A

moponucl ear cel | recruitment to the.air-pouch
) . 001 (null antibody control) 10 mg kg™* were inactive (Figure

197 CAT-001 inhibition 14 | 14%, n = 8). CAT-213 i.v. (but not
_CAT~001) caused a dose-related inhibition of ovalbumin induéed
" neutrophil and mononucleaf cell recruitment to the air-pouch
15 (Table 2). ) | |
Again, the déta abbve provides indication that CAT-213 is a
more potent inhibitor of eosinophilia when given locally to -
the air pouch (approximately 10 fold more potent than i.v.
.20 administration; Figure 19). - ﬁoﬁever, systemic ki.v.), but not
local (i.po.) administration of CAT-213 has the ability to
3 block neutrophil influx. Both systemic and local
, administratioh of CAT-213 can inhibit mononuclear cell
7 chemotaxis;
25 _
;in a separate experiment, the effects of'sfStemic {(i.v.)
administration of'anti—mouse eotaxin IgGéA‘(R&DVSystems) were
investigated iﬁ ovalbumin {i.po.) challengéd'mice to provide
compaiative data.:Anti—mbuée eotaxin (0.05{ 0.5 é 5 mg kgd, n
30 %_7~8)'caused a dose;related inhibition of eosinophil
recruitment (14, 37 & 67%, respectively). Thus CAT-213 and the
anti-mouse eotaxin IQGZA produced a similar inhibition of

eosinophil chemotaxis both in magnitude of response and



Agai n, the data above provides indication that CAT-213 is a nore potent

i nhi bitor of eosinophilia when given locally to the air po QFP o

(appr oxi nt “X éQ fold nore potent than i.v. .20 adm nistration, ﬁ?gure
19).' HoweV&Me&Hdtemic (i.v.), .but not local (i.po.) adni RCHGBDUART of
CAT-213 has the ability to block neutrgphil.influx. Both system c and | ocal.
adm-ni stration of CAT-213 can inhibit nonucl ear cell chenotaxis:... 25 In
a separate experjinment,-the effects of systemic (i.v.) admnistration of
anti-nnﬁgzegﬁgé%FﬁgP§GQA9éR&D Systems) were investigated in oval bunin
(i.po.) challenged mce to provide conparative data. Anti-nouse eotaxin
(0.05, 0.5 &5 ng kg-1, n 30 7-8) caused a dose-rel ated inhibition of

eosi nopFitMMAEST ui t nent (14, 37 & 67% respectively). Thus CAT-213 and the

anti-nnggeseotaxin #gczﬁ roducgd a-simlar img%%Ltion of -eosinophil
chenot axf's *BERT¥A fEGn Pﬁﬂ%.ﬁ?-F§§B§ﬁ§énaﬂﬂté peof AT A2 01F68Yb4
PCT/GBO&ﬁaO@a%—§$3thgeqyfﬁ&%gﬂt§¥181oc§L®®@E%b%§%§%%g§?yaeigﬁpgggﬁ?ly

anti-eotaxin antibodies, CAT-212 (scFv) 5 an :
bl ock eBSPROPAE| RalerATAA infiaveakboel ofAB+REBgis effkabmwmei whenCAT-213 is

effecti e [ h_.local tenically. System.c )
adnini;¥$g%?o§0tg;yggﬁ?gg3a %sé%%%ea£§?$¥§haré%%%?%ﬁco¥aﬂFB%§FﬁﬁtH@ﬁtrophi
as wel | ofisCABnRhachaar thel dddhetmhaki sct Tbwser dolocki BglReGORSHEIENEs Wi th

an action gf CAT-213 apd CAT-212 in bl ocking the biological response to
eot axi n"EHTVAS RORSARPEE2E sCRED  FREPRERF bR+ potRPES. SRLEATTE13 in an eotaxin

medigt edodsi SRERDIRAXER &3SAYL S NPr Lda P SR a4 r@Rpl£54 e e Lk fhhesus

2 the biological response to eotaxin in vivo.

EXAMPILE 15
Neutralisation potency of CAT-213 in an eotaxin-mediated
15 chemotaxis assay using L1.2 CCR~3 transfected cells: rhesus

monkey and mouse eotaxin

The ability of CAT-213 to neutralise rhesus mohkey and mouse
eotaxin was assessed in the chemotaxis assay, essentially as

20 described in Example 2.

3 'Assay'prétocol
The assay protocol followediwaS-essentially the same as that
described for Example 2. Chemotaxis was induced with.eithér

| gﬁr'rhesus monkey eotaxin or murine eotaxin. Rhesus monkey
(125ﬁg/ml) or murine (50ng/ml) eotaxin'were incubated_in the
lowér chamber of a Transwell culture system!pribr_to the -

| addition of 1x10° or 2x10° Li{ZnCCRB cells, respectively to the
upper chamber of the TranSWell.~Migréted cells were
30 quantitated by FACS analysis and were counted at a high flow

rate for 1 minute.



nonkey. and nouse eotaxin The ability of CAT-213 to neutralise rhesus .
monkey -and nobuse eotaxin was assessed in the chenotaxis assgy essentially
as 20_des&k}$qg in Exanple 2. Assay protocol The assay prot P PB4 | oved
was essentia V‘Vﬁ% sane as that described for Exanple 2. OMenGBaMI®2ZMAS

i nduced with either .25 rhesus nonkey eotaxin or mnurine eotaxin. Rhesus
monkey (125ng/ M) or nurine (50ng/ M) é&® axin were incubated in the |ower
chanber of a Transwell culture systemprior to the addition of 1x1.06 or
2x106 LESSEHRB cells, respectively to the upper chanber of the Transwel |

M grate | \ 30 guanti-tated by FACS anal ysis and were counted at a
hi gh flgzv%/gf réalf%vf‘%k?l‘%%?#u?%?sgsgﬁ@%w PN B 6TShaPET TmRoiADEd27 . 70 |
Resul t s cleAlo 2@ ¢ nif i1 e2-CORS USe TS K@Y 1R NGl SRMSE; | nypediated.

" g l%%%géﬁdrggwfngogﬁﬁdence

chenotaxis of L1.2-CCR3 cells with geonetrit nean |

i nter va|CC<PaﬁOJd¥sf?Ge o HHA (VIR @AM LG B1K100IM.075 and1%1063%) 0- 6M
(1.30x1 . , ect v Eeogure 12). The data represent at

I eas?(S(%g@pez{rsi%ﬁ]ds}ﬁ%g%éﬁ?rgggi A St’%%li({)cé\?’d AN RRPT e, (Fiset i vel .
EXAVPLE 126 .10 Ne Wartad i sgiieremotancleadt GAexpibdindhiad 50t Saddred] at ed.
chenot a Es ssay. u%%ﬁ?équ?n eosi nophils The chenotaxi s assay 1s a rel evant
in vitr&Tas: a-lf%tfst R e Pt Hhid-i ty of eotaxin to '
chenoattract cellg 15 expressing CCR3. These experinents are of increased
physi ol ogi cal relevance as in this case the CCR3-expressing cells are

hurran e@%ﬁﬁﬁ&ﬂllé'obtained directly from bl ood. Preparation of eosinophils

10 Neutralisation potency of CAT~213 in an eotaxin-mediated

\| . o .
S chemotaxis assay using human eosinophils

The chemotaxis assay is a ;elevant in vitro assay system as it
assesses the ability‘of,eotaxin to chemoattract cells |
15. expressing CCR3. These experiments are of increésed
| physiological relevance as in this case the CCR3~éxpressing '

cells are human eosihophils obtained directly from blood.

Preparation of eosinophils
20 Eosinophils were isolated from heparinized peripherél blood bf

atopic, non-asthmatic donors with no symptoms of allergic disease.

i

Blood was mixed_with '/s volume dextran solution (6% w/v in saline)
and erythrocytes were allowed to sediment for 45 minutes at room
 temperature. The erythrocyte-depleted plasma was layered onto
25 Lymphoprep® and centrifuged at 800g for 25 minutes at 20°C to

separate mononuclear cells from granulocytes.

- Granulocyte pellets ﬁere depleted of résidual erythrbcytés via two
rqunds of hypotonic lysis; after which neutrophils were labelled
30 'with anti~CDl6-coated superparamagnetic microbeadS'(MACS, Miltenyi
‘Biotec; 2 nl beads per 3x10° granulocytes) by a 30-minute
incubation at 0°C. The cells were then loaded onto a 10ml steel

wool column in a strong magnetic field and the unlabelled cells



20 ‘-Eosi nop' hits were isol ated from heparini zed peri pheral blood of atopic,
non-ast hmati ¢ donors with no synptons of allergic disease. Bl%Pg Fgédnixed
with 1/5 V&}%ﬁﬁ extran solution (6% wyv in saline) and erythro § ‘were
al ] owed to"sE t for 45 minutes at room tenperature. THRCT/GB01/00927 ,
erythrocyte-depl eted pl asma was | ayered_onto 25 Lynphoprep -and centrifuged
at 800g for 25 mnutes at 20C to separéte mononucl ear cells from ,
granul ocytes. Granul ocyte pellets were depleted of residual erythrocytes - -
via two SRS Hpbt ealamny siclungs f ietcolalitkaiphl 1 sngwsef feabel g,
30 with tg-3 3o Lc0 k. r ic m.crobeads_( MACS, MIltenyi ,
BiOtec;%?%ﬂ' beadégbgéﬁg§186 &ggiu og§$%%? B %m%%fniﬂ%?egﬁﬁﬁ%ﬁb%ﬁléﬁ Were
0C. .The multlisieder & ASemdsdadetidnt.o- a 10n steel .wool colum in a strong
magnetic field and the unlabelled cells 'WD 01/66754 PCT/ GBOLl/ 00927 71

eluted with four colum volunmes of -ice-cold |labelling buffer (PBS, 2x1
O‘SMjﬂDﬁgsa@:@Qdﬂbbcgovine serum al bum n). The eluted cells were routinely
>95% eosi nophi | s. ‘5 Assay protocol Eosinophil.s were resuspended in HBSS.
suppl enEREERORNELAS 1 ¥ege2 N SHEPESdadd i0. BRSW suBBAemand dd)crhat ag1bhoty at

| east 45w 3 ior. t ' i n chenpt axi .. Sanpl

(oai umtSe=1$00. GerRuRTR BOPRPRC SRGUSGFofh RO GAT Isestons mim 061

(controB7f0/ant Copdyjomete L@@Qeﬂnt@iéﬂ@téﬁﬂ\@rag\@%é 052128 Yndatum or
- ona

nicroChinEba{iigfhanbers._Polyvinylpyrpolidone (P ree- polycar
menbr ane*frl megL SRLSHIS siPASS e @ipivc SR Thet M e QAT +@0de r ( caomet teyIper

vel | ® apdtiRBaghAMhere WBKEq] ggugg[eeﬁowégrygg;ghgﬁ}ogggﬁlgﬂd 50 CQ&2. Cells

were then added to the upper . | s7an bated for a
f uyt herméorarhenetaais GRANBEELER. PALyvhaytpgrebltilbsepqbived rapaa- m grating

i ed, | PrRaEFHOREE RaNORE L F b Fet U4 nEmVBg FoCPiFRal UPEemBasedM gr at od
cells weetweenntied 1owbrhhoh-Boper (£#09)ahdetds ERLwBASH were incubated
~ for 30 minutes at 37°C/5% COz2. Cells were then added to the upper
15 wells and the chambers incubated for a further 60 minutes at
37°C/5%C0,. At the end of this period, non-migrating cells were-
 scraped fromvthé upper surface of the filters; the fiiters wefe
~dried, fixed in methanol and stained usiﬁg May-Grinwald/Giemsa.

Migrated cells were counted in 5 high-power (x400) fields for each

20 sample. -

3 Results
The results of three separate experimeﬁts performed with
triplicate points are shown in Figﬁre 13 (mean * SEM). CAT-213
25 inhibited eotaxin-mediated éhemotaxis of human eosihophils
.with a geometric mean'ICm and 95% confidence intervals bf
1.53x107°M (3.09x107", 7.54x107°M). CAT-001 (the control
" antibody) did not affect chemotaxis. Therefore, CAT-213
-neutralises eotaxin-induced chemotaxis of human eosinophiis.
30 ,
. EXaMPLE 17
Neutralisation potency of CAT-213 ih én eotaxin-mediated

eosinophil shape change assay



20 sanple. .Results The results of three separate experinents perforned
with triplicate points are showmn in Figure 13 (nean SEM. CAT-213 25

i nhi bi ted ‘%axin;nediated chenot axi s of human eosinophils wt3gPa?
geonetric SPZ A4%*50 and 95% confidence intervals of 1-.53xROF/GE01/00927
(3.09x10-'-. 7.54x10-8M . CAT-001 (the _control antibody) did not affect
chenot axi s. Therefore, CAT-213 neutral’®ses eot axi n-i nduced chenot axi s of
human eosi nophils. 30 EXAMPLE 17 Neutralisation potency of CAT-213 in an
eot axi n-nedi at ed eosi nophil shape change assay WO 01156 3 SEP ?flfl4 7a
PCT/ GBOKHQR2 7, a ch Ny lslite process in chenotaxis and can
be ‘taken as égﬁﬁg%%épgfgaf%?ﬁ%%%%?ﬂﬁggg%%%sﬁe é%@%%ﬁ%#l?naﬁ dern beyr

eosi nopHidlen tas movkdénoem ohea aiigrdedipnrd spendde b Sea@s . 5Tl %:F&é:[pO“SQ' to
an eot a@or}: rasd} ent. (chenot axi s) regrganj sation of cytoskeletal elenents
nust occur. |an9pé'bjr]§%ntr%a‘??‘6% §rom s | Gk e 1A B o plet 6 | the Hangases n cel |
nor pisol dgy .redidtsLar ke disUad 4 f er as changes in
forward sCateét/‘?}. (FSO)." The assa@%@%rﬁctkﬁﬁéﬁg%@é e uses a nethod
descri b&@BPandifadelan of qViggRelatsslaye lmmetrio Imstperddment Srives e per f or med
usi ng gr it reparatjons . which .mere obtained.as.follows. Peripheral
bl ood 'mrgﬁgg%g%s%ﬁoﬁfﬁﬁgyéﬁsnogce%a COhtHiN APSSSTAQ BRRESMEDEA Joer . 10m

bl ood) mamphdiegrihiidcydas medimRaddy AU oy Aytdie@ly G
dextran--T500'in 0.9% sal jne per 10m of blood. Sedinentation was allowed
to occufPRBEeA0 1M fREerd swdhereifSCatulae Bssay used in this

10 example uses‘a‘method described by Sabroe et al (1999).
) | o
Assay protocol _ _
| Expe;iments were performed using granulocyte preparations
lwhich were obtained:as_follows. Peripheral blood was taken
15 into syringes containing EDTA (150pl 0.5M EDTA berlloml blood)
_and the erythrocytes sedimented_by addition of 1ml of 6%
dextran-T500 in 0.9% saline per 10ml of blood. Sedimentation
was allowed to occur for 40 minutes at room temperature. The
exrythrocyte—depleted piasma was then layered onto a | :
20 discontinuous 70%}80% percoll gradient and centrifugéd at

1137g fpr 20 minutes at room temperature to separate

S

MOnonuclear_cells from granulocytes. The resultant granulocyte
layer was washed. in EBS and then pelleted at 3069 foi 5
minutes at room temperature. The cell pellet was then

25 resuspended in shape change buffer (PBS, 1x10°3M CaCl,, lxldhﬁﬂ
MgClz, 1x1072M HEPES, 1x1072M glucose, 0.1% BSA, pH 7.3). Cells

were then incubated at 37°C for 30min. "

- 3x1U4M eotaxin or buffer, plus or minus CAT-213 or CAT-001

30 (control)rwere added to polypropylene flow cytometer tubes in a
volume of 300pl. 5x10° cells (in 100ul) were added to each tube.

Tubes were then immediately incubated at 37°C for 7 minutes before



erythrocyt e--depl eted plasma was t-hen layered onto a 20 di scontinuous _
70% 80% percoII gradient and centrifuged at 1137g for 20 m nutes at room

t enper at ur ﬁ{ﬁﬁzsgpar ate mononucl ear. cells from granul ocyt ed.SE
resul t ant dvte | ayer was washed-in PBS and then pel IP&T@Bﬁ{OOWGg f or

5 mnutes at roomterrperature The-ce g pell et was then 25 resuspended in
shape change buffer (PBS, 1x10-3M Cad z7 1x10-3M MC12, | x|l O 2M HEPES,
1x10- 2N|glucose 0.1%BSA, pH 7.3). Cells were then incubated at 37C for
30mi n. ' BBdns Waélﬁfaﬁ(lrlfﬁcbrtdoﬁrf drce plafenbatinuFIQATLIA,3 2Bul CT-1G0% 30
(contro p ene, .fl.0 ytoneter tubes in a - vol une of
300p! . éfﬁg celTs (| n Sl&firc%/ep Jtaévlaéa(,rf‘ﬂki%émreﬂﬂf@éi\ﬁ&@tﬂi@w

i medi atc@itpmeﬂmhat &b Hiln oPHE FsO ek MRS Aok, InekR U 6.0 24
PCT/ GBOL/ 00927 73 being transferred to an ice vvalj:?er bath 31\(3?”%35

Cel | fix1Mp FLY Shanpes -adds #ag itheny sgssissedbes wer e read on a flow
cytoqpter Eosi nophil s were i dentified by their autofluorescence in the
FL2 channel . FSC was then assessed. -5 Results The results of this assay are
shown i ReBiugiise 14. CAT-213 inhibited shape change evoked i nhunman :
eosi nopﬁkll S b man %%FaX| n, with a % eonetric _nmean 1 CSQ and 95%

confi defid& 5 81 Ofo T S72858¥02 TR FROYPK1D- FaIuzead .0 PRT-2&AT- 001 did
not. affQﬁhlbaﬁa@xlsha'pédlé%%ﬁgéh@%k@ﬁaﬁﬁehuﬁghae%ﬁn?%?ﬂ&i@s?ﬁ hﬁﬁr—ﬁea” -

SEM from 5 experinments perforned with duplicate poin F's from
separ at 8°§8#éns. WithREFERENEESiBr nrAnefCad anl:g%° @dnfiickindex derdgeaiial

L mugol 88Y. 714 4x1 0t 14697 Q0bH0NS, 9514:&0 H2° cali- J0P g Hot! S rert
13 eotaxin induced shape change. ' Data are expressed as mean *
SEM from 5 experiments performed with duplicate points, with

cells from separate donors.
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PCT/ GBO 00927 Test Anti genCoating Supplief concentration Human
Eot axi n L@gggbﬁhggg eBl 0sc| ppge ;s Mause’ Eot ax % gbridge Bioscience
| osci epce -llOCanbrldge 1 0SCi ence MCP-210Canbr
Bi osci erjce MCP- 310Canbr|d,eoﬁbes¢taMienNCP 41. 0Canbri dge Bi oscience
(ng/ml)
Human Eotaxin |10 Cambridge Bioscience
Mouse Eotaxin [ 10 Cambridge Bioscience
| MIP-1a 10 Cambridge Bioscience
MCP-1 110 Cambridge Bioscience
MCP-2 10 Cambridge Bioscience
MCP-3 10 Cambridge Bioscience
MCP-4 10 ‘| Cambridge Bioscience
IL~-1la 1. Cambridge Bloscience
IL~18 1 Cambridge Bioscience
IL-5 1 R&D Systems -
IL-12 1 Gift: from Geﬁetics
Institute

dge



| L«| alCanbri dge Bi oscience |L--113I Canbri dge Bi osci ence |L-51R&D Systens

| L-121G ft: from Genetics Institute WO 01/ 66754 3 SEP 2004 i
TGF-j il 0. 5TmmunoKont act TGF- 020. 51 nmunoKont act .
Resear ch Cor por at i on RANTES10Pepr ot ecFCHBBPPEE754 78

77 1L- 181R& Syste
TNFU1l0G ft Wé@é@%ﬁ
I;ffect of CAT-213 i.v.

3 SEP 7nnb - PCT/ GBO1l/ 00927 TABLE 2 The

/00927

GEP

on

Oval buim n-i nduced Neutrophil and I\/bhoﬁucl ear. Cell Recruitment in
Oval bum p %g_.‘%i t+zed—M-ce Pese—Neut+ophils—Mnonuclear.  Treat nent (_mp kg-1
(% i nhi bf ti%rhcel I's n i.v]Y{% | nhibition) PR¥P28¥stemsolo +13-7 +. 188
TGF-B1 0.5 ImmunoKontact
TGF-B2. 0.5 ImmunoKontact
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0.137-+'949 + 238 1.41 + 12*101 + 30*8 1061 + 6**156 + 12**8 CAT-001101 + ,
'10-3 + 578 Mean + ,SE % inhibition-values for the effect of CAT-213 or
CAT- 001 on_neutrophil or nononucl ear cell chenotaxis. The . el fS€etonef _
anti body t ME20HEHPY was statistically evaluated by perfor ni PGI/GBeLOMY7 ANOVA
with Dunnett's test using the 10 differential cell count data. * P < 0.05,
** P < 0.01 conpared to oval bumi n challBenged PBS control animals. CAT-213
i.v.-significantly inhibited neutrophil and nononucl ear cell chenotaxis. WO
01/ 66754T#BLE ZEP 2004 PCT/ GEO1/ 00927 TABLE 3 List of primers used for

SO .12 | aG f t.SEQOIQ NO ..Primer, .5 11 P10 12 -P11
13 Pos T EEERRE1EF LR A S D0r D Bl tafpicdobeu traphi Zaando
PL32 3 ENE004180r CLALMRedrutanee! {1 Ol Nsliiitn TBeREE i Bal Ripds humen
eotaxin an C :

Treatment | Dose : Neutrophils Mohonuclear n
(mg kg™ (% Izihj.bition) cells
i.v.} _ (% Inhibition)
GAT-213 J0.01 |9 +13 . |-7 +.18 18
Y ' 0.1 |37+ 9 49 + 23 8
. 1 141 + 12+ 1101 + 30% 8
10 61 + 6**F 156 + 12*%* 8
o CAT-001 |10 11 +10 1-3 + 57 8
5

~ Mean + SE % inhibition values for the effect-of CAT-213 or
CAT-001 on neutrophil qr'mononuclear cell chemotaxis; The
effect of antibody treatment was statistically evéluated by
'perfprming one way ANOVA with Dunnett’s test using the
10 differential cell count data. * P < 0.05, ** P < (.01
B'. ‘compared to ovalbumin challenged PBS cqntiol'animals; CAT-213
i.v. significantly inhibited neutrophil and mononuclear cell

chemotaxis.



which conprises an antibody VH domai n which conprises a VH CDRl, a VH CDR2
and a VH CDR3, wherein said VH CDR1, the VH CDR2 and the V onS| st
of the am% sekgsequences of SEQID NO. .5, SEQ ID NO.  6° %ﬁ%

7, respectively, and which further conprises an antibody VI 1]0927
conprising a VL CDR1, a VL CDR2 and a-]\g_ CDR3, which specific binding
menmber conpetes for binding to eotaxin with an eotaxi n-bi ndi ng donmai n of
an anti % nprising the CAT-212 VH doman (SEQ ID NO 2) and the CAT-212
VL domain ID NO -4). 2. A specific binding nenber according to claiml
conpri simigt tdre A kel el aeRi BohSERsEBANGr 2aT-P1A ’%’B@é i Aiznding
menber according to claiml or claim2 wherein the V consi sts of the
am no acid sequence of SEQ ID NO 10. 4. A specific b| ndi ng nmenber '
accor di Rgd gpchgi.m 3 wherein the VL CDRL and VL-CDR2 consist of the am no
aci d sequences of- SEQ D NO.- 8 & 9, respectively. 5. A specific binding
menber adcording to cI &lMh 4 wherein antibody VL domain is the CAT-212 VL
donmai n (@EQ I D NO. 4). g A specific binding nmenber according to any one of
cl ai s to 4 -that bi'R % eotaxin with affinity equal to or better than
the affugity of an eotagzign antigen-binding site formed by the CAT-212 VH
domain (SEQ ID NO 2) and the CAT-212 VL domain 3 SEP 2004 81 (SEQ ID NO
4), theldffinity of th83§pe0|f|c bi ndi ng menber and the affinity of the
antigenghinding site b g as deterni ned under the sane conditions. 7. A
speci fi € bi ndi ng menber "according to any one of cI ains 1 to 4 that

neutlmal Lées eotaxin. P37

Byoooo17 'P109a
18 P110b
19  P113
20 P132



8. A specific binding nmenber according to claim7 that neutralises eotaxin
with a potency equal to or better than the potency of an eotaxin
antigen-binding site formed by the CAT- 212 VH donain (SEQ ID NO. 2) and
the CAT-212 VL domain (SEQ ID NO 4), the potency of the speEiPf 2084 bi ndi ng
menber and the potency of the antigerstbi nding site being as determ ned
under tw conditions. 9. A specific binding nenber according to any
one of c ~1 to 8 that conprises an scFv anti body nol ecule. 10. A
speci fic binding nmenber according to any one of clains 1 to 8 that
conprises an anti body constant region. 11. A specific binding nmenber
according-to &l %ﬁ?‘?ﬁ:'i%wc l}PéFdlBQn‘BFY%@%E E3th 1€ 980 1 EBRY SOEBXIIA &skci f i ¢

bi ndi ng FRIBE!cAGHANAnt AneliBbAYy T onlidi Mhilh coAPFrisdc am | gHA
constant region. 13. An isolated nucleic acid which conprises a nucl eotide

sequenceCBRtodt ngl &8 geerdli @ BintPiy néitEitoraafdt VBoeRRMH e WAL domai n of

a speci f bErPI 4}H N JTRADRHRICELH L DY 40 Y aAAB0E 18! 8dBerkdD K2 grbd. A
cultured host cell transforned with nucleic acid 3 SEP 2004 82 according to

cl ai m 13ID1%0. /A& m&HdPoNOpr 6daed nREA Bheci fi c bi ndi ng menber or anti body
VH or V0Lyggon®i n, d conprising culturing host «cells according to
claim 14Nunde’r ceo ﬁtirlgrr?g?for production of said specific binding nenber
or antibody VihérwhAckddiveitiherleompreehoth sogdididyg Viodeohaim 15 furt her

conpri si i ing-a r i f oyl gt ecific binding nmenber or
ant i bodyQ%IEP%J?Q \'/aaS]iLa% e(iélognau{dr’l.é(ﬂi)tp;fJ a%’a('cjme ?\@d%ggébr ding to claim15 or
claim 16 furtweich copprifSiongihdingl aemingr tdwensges for bindimg tmenber or
ant i body VL OF M 3 2848308l Rl AchaSAMBEShL! ORe IGhyding at | east
comprising the CAT-212 VH doman (SEQ ID NO. 2} and the CAT-212

VL domain (SEQ IDP NO. 4).

2. A gpecific binding member according to claim 1 comprising
the
CAT-212 VH domain (SEQ ID NO. 2}.

3. A specific binding member according to claim 1 or claim 2
wherein the VL CDR3 consistsof the amino acid sequence of SEQ

ID NO. 10.

4. A specific binding member according to claim 3 wherein the
VL CDR1 and VL CDR2Z consist of the amino acid sequences of SEQ

ID NO. 8 & 9, respectively.

5. A specific binding member according to claim 4 wherein

antibody VL domain is the CAT-212 VL domain {(SEQ ID NO. 4).

6. A specific binding member according to any one of claims
1 to 4 that binds eotaxin with affinity equal to ox better
than the affinity of an eotaxin antigen-binding site formed by

the CAT-212 VH domain (SEQ ID NO. 2} and the CAT-212 VL domain



one additional conponent. 18. A nethod of obtaining a specific binding
menber that binds eotaxin, the nmethod conprising providi ng by way of

addi tion, deletion, substitution or insertion of one or gl\%rp @4 aci ds
in the amno acid sequence of the CAT-212 VH domain (SEQ ID 2) one or
nore VH domains each of which is an &mi no acid sequence variant of the

CAT- - 212 dfﬁmﬂr pt| naI l.y.conbin one ar. dOfTB.I n am no acid
sequence vgﬁgl ant scpth s prOV| g}éé%lmt¥h %%e Sper‘r:ﬁffé'c\/ﬁ 185{ “fbo provi de one

or nore Hhhﬂ\/the:oemﬁ:namyom thandnotgen -dvirdiing ley teaye dhg aa:h‘il tion, deletion,
substitug gn lﬂéaknse t| of one_o re amno acids in the amno acid
sequenced Fﬂjen edﬁﬁlﬁ?nc?rﬁ%oll%‘%o 4) a VL domain which is an
amno acid sequence variant of the CAT-212 VL donain, and combining one or
nore VL donai n am no_acid sequence variants thus provided with one or nore

VH donai s t o® BPevHi e BPonBrERS Y AECAcHdich tTCoRBYnSRE ofs; Ctidiss SEP

2004 83 fesyi noche nddenakRsaghp9xacl d sequence variants or VH VL
conbi nati on or conbinations to identify a specific binding nmenber that

bi nds eotaxin. 19. A nethod of obtaining a specific binding nenber that
binds eopaxi na whkelrEtofhicaREhSES 2RO MG LaRthNG pugt el c aci ds

encodi ng one or nore VH domains which elther conprise a CDR3 to be
repl acednertratiees «obRXienwédhng pelnsty, ch@@bpmhgtts%ﬁ d-strarthieng

nucl ei ngQ%E%c% %O%ﬁ_}%&lﬂugh ef’fl%gug. %‘1@% BEmM! RS, a0 aci d

sequence such t sal nuc elc acid 1s 1nserted
into theZCE)RBHr@@najlmMﬁElQhéDsN@rtBhganmcﬂea (CAa'eBd,? ¥b demairo (HRWilde a

product guclgjc éﬁé‘% é%ﬂ%%dbggtﬁtiégggafEs’bf%dlng member and the

potency of the antigen-binding site being as determined under

the same conditions.

9. A specific binding member according to any one of claims

1 to 8 that comprises an scFv antibody molecule.

10. A specific binding member according to any one of claims

1 to 8 that comprises an antibody constant region.

11. & specific binding member according to claim 10 that

comprises a whole antibody.

12. A specific binding member accoxding to claim 10 or claim

11 comprising an IgG4 constant region.'

13. An isolated nucleic acid which comprises a nuclectide
sequence encoding a specific binding member or antibody VH or
VL domain of a specific binding member according to any one of

claims 1 to 12.

14. A cultured host cell transformed with nucleic acid



provi ding starting nucleic acids encodi ng one or nore VL domai ns which
either conprise a CDR3 to be replaced or lack a CDR3 encodi ng regi on and
conbining said starting nucleic acid wth a donor nucleic acig sEpcagi ng
the VL CDR3 am no acid sequence of SEQ ID NO 10 such that said donor
nucleic acid is inserted into the COR2 region in the starting nucleic
acid, so as to provide a product nucleic acids encodi ng VL donai ns;

expr essi Agcerdinmdieidadai d8.of sai d product nucleic acids encoding VH
dormai ns and optionally conbining the VH donains thus produced with one or
nmore VL domains to provide VH VL conbinations, and/or expressing the

nucl ei ¢ aBi dsAofetlbad dprocdaringchespeact Us eimdddigngevbedoomi ns and

conbi nin the. VL. domains .t hus_produced.wiih one.or_nore VH domains to
o ovi de SRFISENE Tt on g aan be i bt 2ofPE B nd e AR el Ror s ng
a VH donalbs cicaddnd toorbenat ionidwet deindds ieatakon; peslictrieeoeEr i ng

sai d specific binding. nenber that binds eotaxi n_and/ or nucleic acid
encodi ngs?h% EHETh Jicg b&?ﬁgflﬁgme'%%%e?rt ltb&éﬂdﬁe%a% nc.hjonﬁ)l.n'A met hod
according to claim18 or claim19, further 3 SEP 2004 84 conprising

testing the specific_binding nenber_that binds_ eotaxin for ability to
neutral i $8- eof a®FHOD ACRLBIR0ACaE LD Ty Tt FPPBTWAETSi n a specific

bi ndi ng i sBIdEINd wd/@xn@&r_a@giiﬂ%ugaﬂ | 5YR%11£S OBY A NEY - m&rbeA d¥et hod
according to any one of clainms 18 to 21 wherein the specific binding
nenber tRREIRPHES e Ta¥En VesiaRlaie iy fragnent conprising a VH domain
and a VL domain. 23. A nethod according to claim22 wherein the anti body

fragment is an scFv antibody nolecule. 24. A nethod according to claim 22
wherei n the ahtProbRd Fqepddng £9 ghaiablamy sddyimmdbeéureher

comprising formulating the specific binding member or antibody
VH or VL variable domain into a composition including at least

one additional component.

18. A method of obtaining a specific binding member that
binds eotaxin, the method comprising

providing by way of addition, deletion, substitution or
insertion of one or more amino acids in the amino acid
sequence of the CAT-212 VH domain (SEQ ID NO. 2) one or more
VH domains each cof which is an amino acid sequence variant of
the CAT-212 VH domain, optionally combining one or more VH
domain amino acid sequence variants thus provided with one or
more VL domains to provide one or more VH/VL combinations;
and/or

providing by way of addition, deletion, substitution or
insertion of one or more amino acids in the amino acid
sequence of the CAT-212 VL domain (SEQ ID NO. 4) a VL domain
which is an amino acid sequence variant of the CAT-212 VL
domain, and combining one or more VL domain amino acid
sequence variants thus provided with one or more VH domains to
provide one or more VH/VL domain combinations;

and



25. A nethod according to claim23 or claim?24 further conprising

provi ding the VH domain and/or the VL domain of the antibody ¥sgpgmpmt in a
whol e anti body. 26. A nethod according to any one of clains 18 to 25
further conprising formulating the specific binding nmenber that binds
eotaxin or an antibody VH or VL vari al@ze domain of the specific binding
menber that binds eotaxin into a conposition including at |east one
addi ti onal corponEry .tIE7 VEAdgERhD danteo ral ity seauehaenvasismes edm t he at

| east on di.t] l.. ; n | : r Leal | cenpt.apl e

exci pi en@/%.é%b%%ﬁ&éggggog%%%%% to%ﬁlg%%bkgﬁgi %ns %%25 further
conpri si hgndinngingnieers phatf binds nebtegcinenber that binds eotaxin to eotaxin
or a fragment of eotaxin. 3 SEP 2004 85 29. A nethod conprising binding a
specific binding nmenber that binds eotaxin according to any one of clains
1to 12 19. entmxtibdrofa dbragneny afseedbxid bidding mwekmbed wegording to
claim 28_or claim 29 wherejn said.  bi ndi.n% takes place in vitro. 31. A

met hod aRTRTRi HFEGanyPdhE BECRPY FRMIE-SE6:30 conpri sing determining the
anount of bi ngiegi dn$pacidiieg BlpleNy A@IMerer@dealashe 6F modd agment of
eotaxin. (3 SEP 2004 WD 01/66754 ~ecT~GBa 1 SEQ ID NO. |

CAGGT GCAREII B ET CEEREA CEE SO CBEPCECARSTEERIRACHCRECk 2

CTGT GCAGESH § TEXAI 2] Abdyd AJGHE NI GEIICE AG acid
GCAAGGGGCT GGAGT GGGT TATATCATATGAT GGAAGCAT TAAACAT TATGCAGAC

TCCGT GAAGEHEGEATTEACCATE FOCATRATA CRXTIECEACRECRECETRT ATGIEC ASAT
- GAACAGCLI AGRMCTEAGENCASTA TG AT AGEET GFHAGAL AT ACEIH is

ingserted into the CDR3 region in the starting nucleic acid, so

as to provide a product nucleic acids encoding VH domains ; or
providing starting nucleic acids encoding one or more VL
domains which either comprise a CDR3 to be replaced or lack a
CDR3 encoding region and combining said starting nucleic acid
with a donor nucleic acid encoding the VL CDR3 amino acid
sequence of SEQ ID NO. 10 such that said donor nucleic acid is
inserted into the CDR3 region in the starting nucleic acid, so
as to provide a product nucleic acids encoding VL domains;
expressing the nucleic acids of said product nucleic
acids encoding VH domains and optionally combining the VH
domains thus produced with one or more VL domains to provide
VH/VL combinations, and/or expressing the nucleic acids of
saild product nucleic acids encoding VL domains and combining
the VL domains thus produced with one or more VH domains to
provide VH/VL combinations;

selecting a specific binding member comprising a VH
domain or a VH/VL combination that binds eotaxin; and

recovering said specific binding member that binds
eotaxin and/or nucleic acid encoding the specific binding

member that binds eotaxin.

20. A method according to claim 18 or claim 19, further



ACATCGACCCGT GEGGT CAGGGECACCATGGTGACGGTCTCGAGT . 10SEQ ID NO. 2 Q V3 Qe ¥R S
GGGVVQPGRSLRLSCAASGFTFSSY

84

comprising testing the specific binding member that binds

eotaxin for ability to neutralise eotaxin.

21. A method according to claim 20 wherein a specific binding

member that binds and neutralises is obtained.

22. A wmethod according to any one of claims 18 to 21 wherein
the specific binding member that binds eotaxin is an antibody

fragment comprising a VH domain and a VL domain.

23. A method according to claim 22 wherein the antibody

fragment is an scFv antibody molecule.

24. A method according to claim 22 wherein the antibody

fragment is an Fab antibody molecule.

25. A method according to claim 23 or claim 24 further
comprising providing the VH domain and/or the VL domain of the

antibody fragment in a whole antibody.

26. A method accoxding to any one of claims 18 to 25 further
comprising formulating the specific binding member that binds
eotaxin or an antibody VH or VL wvariable domain of the

specific binding member that binds eotaxin into a composition

including at least one additional component.

27. A method according to claim 26 wherein the at least one
additional component is a pharmaceutically acceptable

excipient.

28. A method according to any one of claims 15 to 25 further
comprising binding a specific binding member that binds

eotaxin to eotaxin or a fragment of eotaxin.



GMH R Q A P G KGLEWAVI SYDGSI KHYAD S 15VKGRFTI SRDNSKNT* L' YLOM N S L
RTD AVYYCA GIDYG I DPWEQGTWT' VSS SEQ I D NO. 3 2(8 SEP 2004
ACATCCAGATGACCCAGI CTCCATCTTCCGT GT CTGCATCTGTAGGAGACAGAGT CACCATC

ACTTGI CGEGCGAGT CAGGATAT TAGCAGCT GGT TAGCCT GGTATCAGCAGAAACCT GGGAA
AGCCCCTAAGCTCCTGATCTATGCTGCATCCAGI TTGEBAAAGT GGGGT CCCATCAAGGTTCA
GCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTT 25

GCAACT TAET AT TESTCAGCAGCCTRGLAGTY TOOBTNRGAT GACCT FCCCEOAARE '

that binds eotaxin according to any one of claims 1 to 12 to

A,
DT

eotaxin or a fragment of eotaxin.

30. A method according to claim 28 or claim 29 wherein said

binding takes place in vitro.

31. A method according to any one of claims 28 to 30
comprising determining the amount of binding of specific

binding member to eotaxin or a fragment of eotaxin.
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D 5 SYGWH SEQ ID NO.. 6 15 VI SYDGS|'KHYADSVK

(DG)—|
nuo

nm<-
TTO

NO.

DTDYGDI DP SEQ I D NO. 8 3 RASQDI SSWA 25 SEQ I D NO. 9 AASSLQS 30 SEQ I D

NO. 10 E€@ASIBPSOT 3 SEP 2004.

WD 01/ 66754 PCT/ GB0100927 SEQ ID NO 11 CTA

AGCTTACTGAGCACACAGGACCTCACC SSEQIDNQ 12 AATTTTCGAACTACA
GTT ACT GAG CAC ACA GGA CC -

10

15

20

25

CAGGTGCAGCTGGTGCAATCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTCTC

CTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGGGTCCGCCAGGCTCCAG

GCAAGGGGCTGGAGTGGGTGGCAGTTATATCATATGATGGAAGCATTAAACATTATGCAGAC
TCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAAT.
.GAACAGCCTGAGAACTGACGACACGGCTGTATATTACTGTGCGGGAGATACGGACTACGGGGA

ACATCGACCCGTGGGGTCAGGGCACCATGGTGACGGTCTCGAGT

SEQ ID NO. 2
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SEQ ID NO. 3

ACATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGGAGACAGAGTCACCATC

ACTTGTCGGGCGAGTCAGGATATTAGCAGCTGGTTAGCCTGGTATCAGCAGARACCTGGGAR
AGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCARAGTGEGGTCCCATCARGGTTCA
GCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGARGATTTT
GCAACTTACTATTGTCAGCAGGCTAGCAGTTTCCCCTCGATCACCTTCGGCCAACCEACACE
ACTGGAGATTAAACGT | |



10" SEQ I D NO. 13GGAGGTGCTCCTGGAGCAGGGSEQIDNO 14 15 CTG TTC CTT

TCC ATG GGT CTT TTC TGC AG SEQ I D NO. 15 20 TTC CAT GGGTCT3T3ﬁPm CAG TCA
CCG SEQ | BaNDrs661H TAT GGC TGA TTA ATG ATC AAT GAA TTC 25 PeRGGRER)

TTT GGA TAT CTC TCC ACA GGI GTC CAC TC@ GAC ATC CAG ATG ACC 30 SEQIB

18 CGG CCA AGG GAC ACG ACT GGA GAT TAA ACG TAC GGT A 3 SEP 2t3 VO 01/ 66754

PCT/ GBOA /00927 4 SEQ ID NO. 19 TTT GGA TAT CTC TCC ACA GGT GIC CAC TCC CAG
- GTG CAG SE(G T QicAN TCT GGG SEQ I D NO. 20 ATG GGC CCT TGG TGG AAG CAC TG -

AGACCGTCACCATGGTGCCCT GAC . 10

D I QMTOQSZPS S S.VSASTYVGDERTUYVT T
T CRAS QDTISSUWTLA AWTYOOQOZ KT PG K
5 AR P KL LI YAAGSSTIL QS GV P SR F S
G S G6GSG6TDFTILTTISSTILOQEP?PTE ETDTEF 2
T ¥ Y CQ QA S S FPSITTFGOTGT R I
E I K R | | .
10 SEQ ID NO. 5
)
SYGMH
~ SEQ ID NO. .6
15

VISYDGSIKHYADSVKG
SEQ ID NO. 7
20 DTDYGDIDP
SEQ ID NO. 8
RASQDISSWLA
25 '
“ SEQ ID NO. 9
AASSLOS

30 SEQ ID NO. 10

QOASSFPSIT
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ID NO. 11

AGC TTA CIG

ID NO. 12
TTT CGA ACT
ID’NO.‘13
GGT GCT CCT
iD NO. 14
TTC CTT TCC
ID NO. 15

CAT GGG TCT

ID NO. 16

GGC TGA TTA
ID NO. 17
GGA TAT CTC
ID NO. 18

CCA AGG GAC

AGC ACA

ACA GIT

GGA GCA

ATG GGT

TTT CTG

ATG ATC

TCC ACA

ACG ACT

3 SEP 2004
PCT/GB01/00927

CAG GAC CTC ACC
écflGAG cAC ACAZGGA cb

GGG

CTT TTC TGC AG

CAG TCA CCG

AAT GgA TTC

GG$.GTC CAC.TCG GAC ATC'CAG.ATG acc

GGA GAT TAA ACG TAC GGT A
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_ 3 SEP 2008
WO 01/66754 - ‘ , PCT/GB01/00927 .-

SEQ ID NO. 19

TTT GGA TAT CTC TCC ACA GGT GTC CAC TCC
CAG GTG CAG CTG GTG CBA TCT GGG

SEQ ID NO. 20

ATG GGC CCT TGG TGG AAG CAC TCG AGA CCG TCA GCA TGG TGC CCT
GAC ' '



