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enbodi nents of the present invention npl oy the anti body VH and/or VL
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VL domains, especially VH CDR3 in other antibody framework regions.
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CAT- 213¢ 2l 80, D PCKSGIDRONUCEFEBfher aspects of the present invention

provide for compositions containing specific binding members
of the invention, and their use in methods of inhibiting or
15 neutralising eotaxin, including methods of treatment of the

human or animal body by therapy.

Eotaxin-1 is a chemoattractant protein that 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 recruitment of eosinophils to sites of
inflammation. In one embodiment, the present invention
provides a human antibody fragment, named CAT-212, which was
derived from a scFv phage display library. CAT-212 potently

25 neutralises human eotaxin, with an ICsy of 650 pM in a
functionally relevant (chemotaxis) bio-assay. CAT-212 is of
high affinity with a Kp of 15 pM. In a further embodiment,
wherein the CAT-212 scFv is reformatted as a human IgG4, the
antibody has been named CAT-213. CAT-213 is of similar potency

30 to CAT-212 and neutralises human eotaxin, with an ICsg of 700
pM in the chemotaxis assay. CAT-213 also blocks mononuclear
cell chemotaxis in ovalbumin sensitised mice. Both CAT-212 and

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



cell chenotaxis in oval bumn sensitised mce. Both CAT-212 and CAT-213
potently bl ock eosinophilia in an in vivo nodel of WO 01/ 66754

PCT/ GBO1/ RR¥A%e72 al lergic inflammation. Eosinophils nor mgddpyearfesit for
1B3 % of the total peripheral blood |eukocytes. A marked accunul ation of
eosi nophils, a 5 condition known as eagsinophilia, can occur in many

di sorders such as allergic diseases, parasitic infections and cancer

(Rot henburg 1998)._FEosinophilia is classified as having greater than 350
eosi nopaﬁlﬁ%%]e? ])crh%f%m?ﬁp?jro?%t er of blood, and in severe cases |evels nay
rise to over 5000 cells per 10 cubic mlIlimeter. As well as accunulating in
t he peripheral _ bl ood of_ the diseased indiyvidual, eosinophils may also
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selectively accumulate in any tissue in the body. Such

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 where they can
survive for prolonged periods, depending on the combination of
20 cytokines produced in their immediate environment. Eosinophils
contain many toxic inflammatory mediators that are stored in
granules. Upon activation by one or more of a wide number of
cytokines, eosinophils degranulate to release these toxins
that include cationic proteins, such as major basic protein,
25 eosinophil-derived neurotoxin and eosinophilic peroxidase. In
addition, activated eosinophils also release chemoattractants,
lipid mediators such as leukotrienes and a wide range of
inflammatory 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 8B1l0 kDa proteins

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



30 respiratory epitheliumin asthma (Rot henberg, 1998). Chenpkines are a
group of honol ogous 8B10 kDa proteins (Luster, 1998) that are subdivi ded

i nto fam Woag/dessed on the WO 01/ 66754 PCT/ GB01/ 00927 3 rpelta¢Bo@oasi tions
of the conserved cysteine residues. Chenokines play an inportant role in
medi ati ng | eukocyte extravasation fromthe blood into tissues as they
provide the directional signals for the novenent of |eukocytes during 5
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all ergen c enged sensitised guinea pigs (Giffiths-Johnson et al, 1993;
Joséo eteasindOOULy . sdhel iibtetlye was first identified as a potent
chenpattractant as it induced a substantial accunul ati on of eosinophils at
its intradernal

Human eotaxin is a member of the rapidly expanding group of B
or CC (Cys-Cys) subfamily of chemokines. This group of
molecules is characterised by the presence of 4 conserved

15 cysteines, the first 2 of which are adjacent and share a
sequence identity between 20 and 75 %. Members of this family
include eotaxin-2 (Forssmann et al, 1997; White et al, 1997),
eotéxin—3 (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.

Eotaxin-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, 1993; Jose et al, 199%94a). The molecule was first
identified as a potent chemoattractant as it induced a
substantial accumulation of eosinophils at its intradermal
injection site. The guinea pig gené was the first cloned (Jose

30 et al, 1994b, Rothenberg et al, 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



injection site. The guinea pig gene was the first cloned (Jose 30 et al,
1994b, Rot henberg et al, 1995a), foll owed by nouse (Rothenberg et al,

1995b). Twe Nwe®ma eot axi n gene was subsequently identifi e¢1(dBdiavsa et al
1996; Garci a-Zepeda et al 1996; Ponath et al, 1996) and the rat honol ogue
has more WO 01/ 66754 PCT/ GB01/ 00927 44recently been cloned (WIlians et
al, 1998). Human eotaxin has 61%identity with nouse and guinea pig
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including epithelial 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. Eotaxin expression can
20 be induced from the different cell types by many pro-
inflammatory mediators, such as tumour necrosis factor-alpha,

interferon and interleukin-l.

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

25 White et al, 1997). It does not exhibit close sequence &
homology with eotaxin, as it shares only 39 % amino acid
identity. Like eotaxin, however, eotaxin-2 is a
chemoattractant for eosinophils and basophils, albeit up to
10Bfold less potent. Eotaxin-3 has also been recently been

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

basophils only at relatively high concentrations (Kitaura et



honol ogy with eotaxin, as it shares only 39 %amno acid identity. Like
eot axi n, however, eotaxin-2 is a chenpattractant for eosinophils and
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appears to be |OBfold | ess than that 51observed for eotaxin. Consequently,
eotaxin-3 is chenotactic for eosinophils and basophils only at relatively
hi gh concen tions (Kitaura et WO 01/ 66754 PCT/ GB01/00927 5 al, 1999) In
generala 'th]e(‘{gggls substanti al redundancy in the binding of chenokines to
chenoki ne receptors. Typically, several 5 different CC chenokines are able

to bind a single chenokine receptor, and conversely, a single CC chenokine
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receptor nd udi n MCP- 3, MCP- 4,
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relatively low affinity for CCR3 and are therefore, not i)al’t] cularly

effect.weaﬁtqwﬁi%gcow%ﬁm A NS FRERIRtRastan dotaekitP bi nds to
the CC ;CHENDKI NEr FELEPL Ofn Snd IIHRS) r M4 bk & £ atimel Vol pid i nity, kd 15 =

0.52 nI\ﬁ(Ponath et al, 1996a). Furtherrnpore, eotaxin is wunusual anong CC
chenokimeseptot haiCR3, omy mmslx@ammdm e’e@t@zn:ynotﬂﬁéﬁ’ Zhenoki ne

recept t ﬁ@ﬁ mf r CCQ’Pz 2% CCR3 has been
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cysteines in its extracellular domain and el ght serine/threonine residues
MCP-2, MCP-3 and RANTES, have a relatively low affinity for
CCR3 and are therefore not particularly effective at inducing
CCR3 mediated events. In contrast, eotaxin binds to the CC
chemokine receptor 3 (CCR3) with relatively high affinity, Kd
15 = 0.52 nM (Ponath et al, 1996a). Furthermore, eotaxin is
unusual among CC chemokines in that it only binds to CCR3 and

not 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
transmembrane domain protein. It contains four cysteines in
its extracellular domain and eight serine/threonine residues
in the cytoplasmic tail that are potential sites for G-protein

25 mediated phosphorylation. CCR3 has no potential sites for N-
linked glycosylation. The human receptor binds both mouse and
human eotaxin with equal affinity (Daugherty et al, 1996).
Mouse (Gao et al, 1996) and guinea pig (Sabroe 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
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ligands, such as MCP-2, MCP-3, MCP-4 and RANTES, also bind

chemokine receptors other than CCR3 and can therefore mediate

chemocattraction of a wide variety of cell types. In contrast,
15 due to its high selectivity for CCR3, eotaxin is able to

specifically chemoattract and activate CCR3 expressing cells

such as eosinophils.

There is a growing body of evidence that blocking the effects

20 of eotaxin may uééd 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 pg an anti-eotaxin rabbit

25 polyclonal antiserum iv into ovalbumin-challenged mice.
Antibody administration prior to challenge reduced the
eosinophilia by 56%, as measured by the number of eosinophils

accumulating in 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 eotaxin (10 ng) with

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



anti bodi es. One such study | ooked at the effects of an intraveneously (iv)
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anti-eotaxin polyclonal antiserum gave 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 eotaxin in the healthy and
eosinophil-mediated disease state, targeted gene disruption
has been used to generate mice that are deficient in eotaxin
(Rothenberg et al 1997). When these mice are sensitised and

20 challenged with ovalbumin, eosinophil numbers were reduced by
70% in BAL from lungs of eotaxin null mice compared with wild
type mice (18 hrs after challenge). This demonstrates that
eotaxin enhances the magnitude of the eosinophil recruitment
after antigen challenge in models of asthma. Nakamura et al.

25 (Am. J. Resp. & 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 suggested to play a role in
eosinophil homing (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
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BRIEF DESCRIPTION OF THE FIGURES

15 Figure 1 shows neutralisation potency of scFv 3G3 in an
eotaxin-mediated chemotaxis assay, described below. Data
represent the mean with standard error bars of two separate
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.

Figure 2 shows CAT-212 specificity ELISA, with no signal above

background (PBS) on any of the other related or unrelated

antigens tested. A weak signal can be observed against mouse
25 eotaxin.

Figure 3 shows neutralisation potency of CAT-212 and CAT-213

in an eotaxin-mediated chemotaxis assay.

Figure 4 illustrates ICsg 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.



m grating through to the | ower chanber in response to 50 ng/m 20 human
eotaxin. The 1C50 for scFv 3G is 800 nM Figure 2 shows CAT-212

speci ficiiwo @leb3A, W th no signal above background (PBS) pair/@oi/00é27t he
other related or unrelated antigens tested. A weak signal can be observed
agai nst nouse 25 eotaxin. Figure ,3 shows neutralisation potency of
CAT-212 and CAT-213 in an eotaxin-nedi ated chenotaxis assay. Figure 4
illustrates | C50 of CAT-212 and CAT-213 in a 30 conpetition assay. Figure
5 shows a Scatchard plot of eotaxin binding to CAT-212, wused in

det er migiajun ®fi CATs2d2t&d fhdlidey ddtfasgiat axdnipe AR 0dd 665540 FTI KPS 00927
9 Figure 6 illustrates nouse eotaxin conpetition for binding to CAT-212. 5
Fi gur e AEHoW&: neutralisation by CAT-212 of the increase in intracellular
Ca 2+ concentration induced by eotaxin. Change in fluorescence neasured
over time in FLIPR in response to the addition of | OnM eoataxin +/-

CAT- 521Ej(g1mme71tslram$)m@ﬁtmmsﬁj20rsWWCHWZJe?gmﬁ)thé:omccmas%@ ime

addition of b 10 Additjion of the al one _does n change t he
o or comenas L2 21 G080 aLEr L 8P ot ] BEa%08T | CChafoRnta. n
and  dupli&ed fcavedd smé@éu@@&fb@é&itbﬁ@b/ GONCENSH ain OFedSosHOWL ik gure 8
shows area under the curve data for CAT-212 in a 15 cal cium flux assay,

cal cul s §ion daf al@rnbén@qazfsaxw 1905 .CATe213 onecsientiontiore 9L HA% i s
eot axi o) ver a dey, of t I { I and
dupli can%fi é]n ﬁo\ lji gg % ant1bo dOl c:bsnctireﬂn Af?loﬁl%e&éh%%fggogﬁ%ure 9
dermmstz@dﬁslcsme@f f’me tyb Oildﬁhdﬂdﬂdﬂ@s af o tCATR 21Pe tithe hilhdor eodexd .
significantly. The average of triplicate wells for eotaxin and

duplicate wells for each antibody concentration is shown.

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

15 calcium flux assay, calculated for data from 12s to 100s. the
lone point 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 demonstrates specificity of binding of CAT-213 to

human eotaxin.

Figure 10 shows the effect of CAT-212 and CAT-213 on human
eotaxin induced eosinophil 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 antibody
treatment was statistically evaluated by performing one way
ANOVA with Dunnett’s test using the differential cell count

30 data. * P < 0.05, ** P < 0.01 compared to human eotaxin
challenged PBS control animals (= 0% inhibition; n =7 - 8
mice). Each point represents the mean value and the vertical

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



Figure 10 shows the effect of CAT-212 and CAT-213 on human eotaxin induced
eosi nophil recruitnent to the air pouch on 25 ovalbumn sensitized mce
treated Wydypildra- CAT-212 was administered i.po. whereass@dprkdomas

adm nistered both i.po. and i.v. in separate experinments. The effect of
anti body treatnent was statisticall Y1 val uat ed by perform ng one way
ANOVA with Dunnett's test using the differential cell count 30 data. * P <

0.05, ** P < 0.01 co red,to hu epot.axi.n_..chal |l enged PBS control animals
(= 0% i FIRITNCIET 3 PG Ryt Eh L ot HE Fep? boert S TRG: e val ue
and t heperdi adi vdiar Sy shaw S 1 CAT 21 3 afn GATc 221 pdiminilsi esed | ocal ly to
the WO 01/66754 PCT/ GB01/00927 10 air pouch caused a dose-rel ated

i nhi bi té@HFPlEos| HEPrP13%LS- CAT-213 given systemically also significantly
i nhi bited eosinophil chenotaxis. 5 Figure 11 illustrates the effect of
CAT-213 on oval bumi n induced eosinophil recruitnent to the air pouch on
oval buriigusernsi ti Yeds i aiee s GAle 2B ewis @i riAlr-s2 B3 eoh bovalbupbn and i.v.

in separate experinents, The effect of argéti body treat ment

st at | stiREHFSA RRT RARIY- byr §ert b ity dhe %fiﬁmmu%mn 1%‘@%:}%%{?' s test

using the, diffarentidd. cetArcountydatdaminfEterdd 05oth "1 Pos. 0aRd £ogpar ed
to oval bumn chal |l enged PBS control animals (= 0% inhibition; n =7 - 8

m ce). Bactepoiate expeeseenisst HEhereaifecl uel amnt iledyekreetnenaréashow SE.

CAT- 213 adm nistered locally.to the ai o r.giv emcally
caused Sat%ﬁ%% © %‘é-?‘éﬁl a1tlaet ?n?r‘( b??lf%ﬁf% rg)éle%?s?n%%gﬁizl%?%%gﬁ%?%ffect of
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eosi nophil recruitment are shown for conparjson. 20 Fi gure 12 illustrates
t he eff%c@5of*?wﬁl?1%-%% gq@@@ge%ﬁﬁké?valbumln challenged PBS contro

animals (= 0% inhibition; n = 7 - 8 mice). Each point
represents the mean value and the vertical bars show SE. CAT-
213 administered locally to the air pouch or given

15 systemically caused a potent dose-related inhibition of
eosinophilia. The effect of i.v. administration of anti-mouse
eotaxin IgG2A (R&D Systems mAb) on eosinophil recruitment are

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 shape
change of human eosinophils. CAT-001 (the control antibody)

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



eot axi n- and nurine eotaxin-induced chenptaxis of L1.2-CCR3 cells. Data
are expressed as nean SEM from at |east 3 experinents performed in

triplicategyyedtial i cate, respectively. 25 Figure 13 showpgraggdiaoszati on
by CAT-213 of human eotaxin- induced chenotaxis of human peri pheral

eosi nophils. Data are expressed as n SEMfrom 3 experinents, perforned
with triplicate points. 30 Figure 14"Shows that CAT-213 inhibited

eot axi n- nedi at ed shape_ change, of hunman_ eosi nophjils. CAT-001 (the contro
ant i boo‘??jpe’?/ﬂa{%el??%c??%?r @gwjaﬁé ‘g%nfje%as%% %%P?rj%%h SEM from 5 WO 01/ 66754
PCT/ GB01/ 00927 11 experinments perfornmed wth duplicate points. In one
aspect, the present invention provides a specific_  binding nepber which

bi nds htmEIN® e At anBRaHP eSS AP SRBE1EN tieoTtde212 SPPEdFEFN (SEQ I D

NO. 2) %%%Wﬂg%trg&ﬁ'%ﬁfcﬂ%iﬁ&g%@%éﬁ&é%hg %ﬁa &ﬁﬂ@ﬁaéﬁ?{%rfsé@ domai n

is pair omaln to provi an anti body antigen ding site,

al t hpugthasCalisz1B sed d6méimt heQ bED dvw a ¥H amdédon BheneAfaylbevlised to
bind antigen. 1n one preferred enbodi nent, the CAT-212 VH domain (SEQ ID
NO.  2)99m8aYy; F%%Qm}?hﬁ@heE)CAT-ZM VL domain (SEQ ID NO 4), so that an
anti body antigen binding site is forned conprising both the CAT-212 VH and
VL donmmins. |In other enbodinents, the 15 CAT-212 VHis paired with a VL
domai n Geteralhan & hel CATMRIR is/ipairehtwibai a PrRoAPBeimt yoi Browgige

or VL ot KR B per e R 0SB TR e o kBT G Scussed
10 further below a VH domain alone may be used to bind antigen.
In one preferred empbodiment, the CAT-212 VH domain (SEQ ID NO.
2) is paired with the CAT-212 VL domain (SEQ ID NO. 4), so
that an antibody antigen binding site is formed comprising
both the CAT-212 VH and VL domains. 1In other embodiments, the
15 CAT-212 VH is paired with a VL domain other than the CAT-212

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

One or more CDRs may be taken from the CAT-212 VH or VL domain
and incorporated into a suitable framework. This is discussed

20 further below. CAT-212 VH CDR’s 1, 2 and 3 are shown in SEQ
ID NO.’s 5, 6 and 7, respectively. CAT-212 VL CDR’s 1, 2 and
3 are shown in SEQ ID NO.’s 8, 9 and 10, respectively.
Variants of the VH and VL domains and CDRs of which the
sequences are set,out herein and which can be employed in

25 specific binding members for eotaxin can be obtained by means
of methods of sequence alteration or mutation and screening.

Such methods are also provided by the present invention.

Variable domain amino acid sequence variants of any of the VH
30 and VL domains whose sequences are specifically disclosed

herein may be employed in accordance with the present

invention, as discussed. Particular variants may include one

or more amino acid sequence alterations (addition, deletion,



20 further below. CAT-212 VHCDR s 1, 2 and 3 are shown in SEQ ID NO 's 5,
6 and 7, respectively. CAT-212 VL CDRs 1, 2 and 3 are shown in SEQ ID

NO. 's 8, Woan@eddd, respectively. Variants of the VH and ¢cdepmics7and
CDRs of which the sequences are set out herein and which can be enpl oyed
in 25 specific binding nenbers for eoa?xin can be obtained by neans of

nmet hods of sequence alteration or nutation and screening. Such nethods are
al so provided by.the present invention. _Variable_ domgain anino aci
sequenc%UQ%F?Eﬁg%O%fagﬂgoﬁfl?ﬁ%r§¢9%005nﬁnVﬁmﬂ%ﬁa?ﬁ%gaﬁ%gégé%8Ueﬂ%§§eare
speci ficablyrgischosed 20eset8raBYoRE, ETPsOYEMah NaB6GOr dgnce with the
present invention, as discussed. Particular variants may include one or
nmore ankhbctetdosequénea hheerabpehsl( aabierahlonel efi 6ASsS\WELL/ B8BTS1H

PCT/ GB0Z/ . ubgti tut Lon_and/ o1 j a 1 i esi due) ,
maybe e%gg%%%EgéﬁgﬁtEZOgél%eggt?bnsél#%§§£%%g% g%%u§eiﬁhggl?§rg?%ons,

| essst han raboat fi8makbekatreghsnorahé@ssrtbaa abombre5CBRtsrati ons, 4, 3, 2
or 1. Alterations may be nade in one 5 or nore framework regions and/ or one
or nore CDR s. A specific binding nenber according to the invention may be
one whi ghsconpet espf Ak RENAERADe E 02886 LAEAg W N RBY 1 aPERLELA mByNPENg member
whi ch both binds the antigen and conpriseS a 10 specific binding nenber, VH
and/ or &hedemach dospebsedfberkeindingrtyHrcbR3edi sétbsedyhepechfior vari ant

of any of these. Conpetitjo tween bjindin er . ayed easily
in vit?b?é?%? gigR%Fewﬁ§thggﬁﬁsa;%§a/%peb§gFg§§$naﬁg”§%g§?%?§§ %eporter
mol gqgul epéeiene binding nmemrbet, WiicAngadrberdebreirddibeclostiehpresence of

ot her untagged bi ndi ng_nmenber(s), to enable identification of specific
bi ndi ngokehberBRANAERCHPEECt RBr8aRke CEpVEEpaNEr ©AnaBYePFapprfAg- epi t ope.

Competition between binding 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 enable

identification of specific binding members which bind the same

epitope 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

binding to eotaxin.

Various methods are available in the art for obtaining
25 antibodies against eotaxin and which may compete with CAT-212

or CAT-213 for binding to eotaxin.

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

members of the library able to bind said antigen.



Thus, a further aspect of the present invention provides a 20 specific
bi ndi ng nmenber conprising a human anti body anti gen- binding site which
conpet es widf/66ih- 212 or CAT-213 for binding to eotaxin. péargeumposet hods
are available in the art for obtaining 25 antibodi es agai nst eotaxin and
whi ch may conpete with CAT-212 or CAJ3213 for binding to eotaxin. In a
further aspect, the present invention provides a nethod of obtaining one
or nore specific binding nenbers able to bind 30 the antigen, the nethod
including bringing into contact a library of specific binding nenbers

accor dimg 116 gihe- meBNtdaonii spith el braritieger Ak sef ectdiwr imithaaye nor e
specific binding mnenbers of the library able to bind said antigen. WO

01/ 667 RRIPGTIEED1/Go9R ParE Clife 49raEm Nty Ysel & G AR EHPHRY s ace of
bacteri i.cl. tq. |, i | & aci gy encodi ng

t he anatq}nét}o ?%ﬁé’tagalb eleﬁ%a%@%%%pgly o?r{]tlggss{}r{%a%ec,ce'a;d 5 optionally
al s a afitsipreyleldy \A 1 stormidi sl gyrees 61t .ddra dirowihpssdaatitd on of specific

bi ndi ng nmenbers able to bind the antigen and di spl ayed on bacteri ophage
particles, nucleic acid may be taken from a bacteriophage particle

di spl aypdug &y sl b sel gcted i A4 i i v EeFs  SWch v acid
may be used in subsequent production of a specific binding nenber or an
ant i bodyhevintargeabland o ml 333t ionddstemn aptdado @AM ClRT i dBl@Elaldhai n) by

expressi on, from.nucl ei ¢ idwth the s e ; ei.c - n froma
bact er i Bptthde Hhdrt iQC(:Eﬁ{een %rodtll \égplbaay%tnegr lao%sq{é%(ﬂsc g%age%%n%l% s%léscﬁallglrgfﬁl ng
menper .s A adg 1 deiyd \Apaai £ abl el ey mesitddr & heSweh nou@bs e segiemeey of  an
anti body VH varjable domain of a said sel ected specjfi.c, gjndinqmyenber may
be proiidetFih IsotuRWAI TR mPERAY Ry Qp ©f & specific binding member

or an antibody VH variable domain (optionally an antibody VL
variable domain) by expression from nucleic acid with the
sequence of nucleic acid taken from a bacteriophage 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 member according to the present invention

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

A specific binding member 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 binding members can be compared under appropriate



20 specific binding nmenber conprising such a VH donmain. Ability to bind
eotaxin may be further tested, also ability to conpete with CAT-212 or
CAT- 213 fwaip Alegtisng to eotaxin. Ability to neutralise eotp/@BiTRYIIE
tested, as discussed further below 25 A specific binding nenber according
to the present invention nmay bind eo&gxin with the affinity of CAT-212 or
CAT-213. A specific binding nenber according to the present invention 30
may neutraljse eotaxin with the potency of CAT-212 or CAT-213. Binding
af fi ni t§° Htdralisation potency of different specific binding nenbers
can be conpared under appropriate WO 01/66754 PCT/ GB01/ 00927 14
conditions. In addition to antibody sequences, a specific binding nmenber
accor di iy addtheopries emtirrdnt s ense TonpriRec bf herb hnt kg Snerbes, e. g.

accor ¥ Vet e erb s _
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bi nds arda g, e Specfdimig nali prgp theddess 61 ¢hept dent soch nay safoydead
detectabl e | abel, or pay be conjugated to a toxin or_enzype 10 (e.g. via a

pept i dyfORHY oFT | FAKERSALE nt P ubRASROERPELE 2R HRET nbentt oA Pt ovi des an

i sol at &t pucl €l £ s@acs dimcmt%mr&éeéb@l_f»@gul@@%i@@cgﬁw?eﬁ. specific
bi nding nenber, VH or VL donains according to the present invention, 15
and net3pesi bic priapdiiggrenisgesi ¢ f ctivg ndi e bepienay ac¥Hcdodai n and/ or a VL

dormai n of the .invention, which conprise. _expressin ai d nucl ei cid under
condi t i GHET bt nga%%QUtordP%%ﬁ‘%?i%%n%¥gas§$ é%e%i ;g’é“gi %gi%lng%%ber, VH
domag N angd Orvidla desmt Ndy Bnsbi@Cor er imget ) .

In further aspects, the invention provides an isolated nucleic
acid which comprises a sequence encoding a specific binding
member, VH or VL domains according to the present invention,

15 and methods of preparing a specific binding member, a VH
domain and/or a VL domain of the invention, which comprise
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, such as a method of treatment (which may include
prophylactic treatment) of a disease or disorder in a human
patient which comprises administering to said patient an

25 effective amount of a specific binding member of the
invention. Conditions treatable in accordance with the

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 VL variable domain disclosed herein.

Another aspect of the present invention provides nucleic acid,



20 Specific binding nenbers according to the invention may be wused in a
nmet hod of treatnent or diagnosis of the human or animal body, such as a

nmet hod of wig@asfant (which may include prophylactic treatpgandgpoidbo?

di sease or disorder in a human patient which conprises admnistering to
said patient an 25 effective amount of za specific binding menber of the
invention. Conditions treatable in acCordance with the present invention

| nvent (o0 Yol BT R C S-S DGy SO ardh Cedistthg an.

ant i boctj/ié&id/saéd akd €e i flpredpe @il Dy Vv arhrRbd €l slored ne tom ctog et her ei n.
Anot her aspect of the present invention provides nucleic acid, WO 01/ 66754

PCT/ GBIY 0092  asufénerd¥ 1§ Y%o@%@eﬂel%%%‘éhﬁ@or& SERCER B \A‘; %DREsequence
di scl Os%ﬁd% s ESPES @w_LékXJSBE é’ﬁ%s\%e@éﬁi ﬁ?@léD s 5, 6 and

7 or a el ect'ed ron1 nost preferably
CAT-212 VH CDR3 (SEQ ID NO. 7). 5 A further aspect provi des a host cel

t ransf or ned th nucleic acjd of the jnvention. et furt ect

b v deb TR H B AT ORS oF MRSt 165 hht LT ARG FHP e Goher s,
met hod 4 &Hcd U neh £ aust &8 1 €XpPressi on from encodi ng nucleic acid. Such a
met hod may conprise culturing host cells under conditions for production

of said anti body VH variable dormai n. 15 Anal ogous net hods for production of

VL varighl e dagpLins, a0d,c 8pes) 1 gabL ! A RBIDSE S, OMRELPLAG,R YAY and/ or WL

domai n “ar provi er aspects FrventTon. A met hod
of po oduett 11060 yreyH cmmialslae adsh&pn pf the ahathod mndlmlngoc@usin&gcatl on of
t he product.
P expression from encoding nucleic acid. Such a method may
comprise culturing host cells under conditions for production

of said antibody VH variable domain.

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

A method of production may comprise formulating the product
into a composition including at least one additional

component, such as a pharmaceutically acceptable excipient.

25
These and other aspects of the invention are described in
further detail below.
TERMINOLOGY

30

Specific binding member
This describes a member of a pair of molecules which have

binding specificity for one another. The members of a



A nmet hod of production may conprise fornulating the product into a
conposition including at | east one additional conponent, such as a

phar maceupicc@aldsysqaccept abl e exci pient. 25 These and ot herpaasegnlosonf t he
invention are described in further detail below TERM NOLOGY 30 Specific
bi ndi ng nmenber This describes a nenbe% of a pair of nol ecul es which have

bi ndi ng specificity for one anot her. ﬁe menbers of a WD 01/ 66754
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has an gL e@; oM |t SySthEALEa1 PF Br&@YEdd, WhEMemPEs! bECahéYphipdssto and
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have the proper f . bi.nding ecificall her. Exanples of
Lypes oTESPebrrtLb g barPiiare Sieroent St iong ORFaETneurai n,

hor mpnephot tonear esept Dal arGepdDar | opgatli satdfoena§ mrens ubshe at Remddit S
application is concerned with antigen-antibody type reactions._ Antibody
Thi s de%%r?%%sp%hriﬂﬁuﬂ%b?%ﬁ%ﬁ?n mﬁ%?ﬁe?h%d@ﬁﬂ%?r%rOEaF??ypé%r R&Vehol | y

synthetigal Ly pEPAUCSE. nTRG: hE" BhaL $P; EQVEY St8NWaPR! ¥PRREL depRimpioLei n
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10 enzyme-substrate. This application is concerned with

antigen-antibody type reactions.

Antibody

This describes an immunoglobulin whether natural or partly or
15 wholly synthetically produced. The term also covers any

polypeptide 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, scFv, Fv, dAb, Fd; and diabodies.

It is possible to take monoclonal and other antibodies and use
techniques of recombinant DNA technology to produce other
antibodies or chimeric molecules which retain the specificity

25 of the original antibody. Such techniques may involve
introducing DNA encoding the immunoglobulin variable region,
or the complementarity determining regions (CDRs), of an
antibody to the constant regions, or constant regions plus
framework regions, of a different immunoglobulin. See, for

30 instance, EP-A-184187, GB 2188638A or EP-A-239400. A
hybridoma or other cell producing an antibody may be subject
to genetic mutation or other changes, which may or may not

alter the binding specificity of antibodies produced.



20 bi ndi ng domai n such as Fab, scFv, Fv, dAb, Fd; and diabodies. It is
possi bl e to take nonocl onal and other antibodi es and use techniques of

r econbi nawio (Mévdsechnol ogy to produce ot her anti bodi es orpcahgBmrios27

nmol ecul es which retain the specificity 25 of the original antibody. Such
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antibody nay be subject to genetic nmutation or other changes, which may or
may not" afbﬂltlé?dfhesmlifkﬁ e spraies tusd w%fccammbw| XY mmﬁaleéuc WD 01/ 66754

PCT/ GB anoa(‘:%% m té@&é”é rug}gb ggmad ﬂirﬁ&’lﬂﬁ doduiber; of ways, the

term ouI becons overing any Sp sCif1e bi'ndi ng
menbger mqm aerpm:im/ctﬂgya brhlmbngcmhmrmermmddvém &tﬁqmmy ed
specificity. Thus, thjs term covers antlbo fragnents, derivatives,
functi o%ﬂg%%ral%ﬁ‘ﬁjsvaawwl&@ 3 RlsS ?%@I%%W?Pgo%‘%@s

pol ypept# dg, congyi sd ”glﬁé‘ludf%{' ﬂ@dﬂ?é NSOROPRS Tng Waet her nat ur al
or wholly or partla y synthetic. nerlc nol ecul’'es conprising an 10

i mrunogingibul 4 gil G m go et g, dena eui wed Bre 5 Iféulsleldal ooan‘mki@bly @ol ypept i de

are therefor nclud d.. d oni ng. and, expressi.on of i meric_anti bodies are
descri & §rf g%%@h an Mo+ ?Héhﬁﬁﬁ?l%% ??m%ﬁﬁsb%%n Bhown t hat

f ragﬁmrhtrﬁmﬂ‘fogalcympiﬁl at hdDEy gafeiperdoregdheafamel i onsod bb nghdgher
antigens. Exanpl es of bindin fragments_are (i) the Fab fragment
conS|szQkYRﬁPKAdeV4FeCEhe cHiHoRAed:  (GHonine Fdfergrentiedmt sting

of the éﬁiﬁgyac antibodies are described in EP-A-0120694 and EP-A-
0125023.

15 It has been shown that fragments of a whole antibody can
perform the function of binding antigens. Examples of binding
fragments are (i) the Fab fragment consisting of VL, VH, CL
and CH1 domains; (ii) the Fd fragment consisting of the VH and
CH1 domains; (iii) the Fv fragment consisting of the VL and VH

20 domains of a single antibody; (iv) the dAb fragment (Ward,
E.S. et al., Nature 341, 544-546 (1989)) which consists of a
VH domain; (v) isolated CDR regions; (vi) F(ab')2 fragments, a
bivalent fragment comprising two linked Fab fragments (vii)
single chain Fv molecules (scFv), wherein a VH domain and a VL

25 domain are linked by a peptide linker which allows the two
domains to associate to form an antigen 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
(WO094/13804; 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



CHL domains; (iii) the Fv fragnent consisting of the VL and VH 20 domai ns
of a single antibody; (iv) the dAb fragnent (Ward, E. S. et al., Nature

341, 544-%41(66289)) which consists of a VH donmain; (v) imal@gadosPR
regions; (vi) F(ab')2 fragnents, a bivalent fragnent conprising two |inked
Fab fragments (vii) single chain Fv | ecul es (scFv), wherein a VH donmain
and a VL 25 domain are |inked by a peggi de linker which allows the two

domai ns to associate to forman antjgen hindjng site (Bird et , Sci ence,
242, 4731926] arghelt H_ﬁf%ﬂ‘%%«fl%_t Gy R L%A,gj%%qa%‘é%- 18%5‘?&198%', (viii)
bi speci{j£55i 0K e £heé N, Fuvdh {IBE$i e RETHISIL Q9965 ciendy bixadq "€ abodi es”,
mul tival ent or 30 multispecific fragnents constructed by gene fusion

(W094/ 138DLlomRiHody geksetbalnad® ocS . Nit et Aehd. CEeger USRS 90 5€444- 6448,

1993). FV,. ¢ or, di abody nol ecul es nmay be stabilised by the
i ncor po#zoa% g%d:%]f’ d}ésj%%ghl de bridges |inking WO 01/66754 PCT/ GBOLl/ 00927 18

the ¥H and VL domains (Y. Reiter et al, Nature Biotech, 14, 1239-1245,

1996). M ni bodi es conprjising a scFv £Oi ned. to a CH3 domain npy al so be
made ( DigRPFeH|ar TANEEFLIRES OE @Ol AL TERA, A3YB)POLYPRRbb M es are

mul i neéo?ng@éi%?ﬂé’%pﬂfi%’d&ﬁ‘&fh p@&ﬂ;pﬁpsting 2 O9IREL S§NBegibhr §F gomain

conprisin ndi ng region of an 1'nmunogl obulin I'ight Thain and a second
domai n icomprogicigulin bl hahhgchz oamdfa asedomindghabul compedsynghai n, the

associ AT TREOR Fer ot o PRI B AR T DR BT htng-r (5o "BREI gen'bi ndi ng
sites addnd Oidesk bygt DenRs§ogs a§l oy of pdietidé rsinkespi buef ueaelotypeptide
within the nultimer with the second donmain of another polypeptide wthin
t he nulassaegiate 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 bispecific antibodies are to be used, these may be
conventional bispecific antibodies, which can be manufactured
in a variety of ways (Holliger, 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 mentioned above. Diabodies and
scFv can be constructed without an Fc region, using only
variable domains, potentially reducing the effects 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 other polypeptides such as antibody fragments) of
30 appropriate binding specificities can be readily selected
using phage display (W094/13804) from libraries. If one arm
of the diabody is to be kept constant, for instance, with a

specificity directed against antigen X, then a library can be



15 (W094/13804). Wiere bispecific antibodies are to be used, these may be
conventional bispecific antibodies, which can be manufactured in a variety
of ways (W dileges, P. and Wnter G Current Opinion Bi ot gglingBo1/08927446- 449
(1993)), e.g. prepared 20 chemcally or fromhybrid hybridomas, or may be
any of the bispecific antibody fragmpgts mentioned above. Di abodies and
scFv can be constructed wi thout an Fc fegion, using only variable domains,

pot enti al reduci the effects of anti: idiotypic reaction. 25 Bispecific
di abpdi“@s‘%é’é@%epo@'g% ?1%1% L ¥ IRt e @ ta}%o%ﬁ%ls]?g%%yo | so be

parti cipdopriseidl specase thede Kadtede reashd yi LDOSIHGTE egh eisb ey essed
in E.coli. D abodies (and nmany other pol ypeptides such as anti body

fragmemay kf meppy opreRe el BT NSRRI ¥R E1RE £an Be B eRAd9eWaY ect ed
usi ng phage diﬁ:%@é’ix("}@r?f.’}@,o"élé—fm,' i]pggag)i es. If one arm of the diabody
or

is to be kept constant, I'nstance, with a specificity directed against
antigen X, then a library can be WO 01/ 66754 PCT/ GB01/ 00927 19 nade where
the other armis, varied and,an anti body of appropriate specificity

sel ect ! BT SPtH T hNOPEA 4Rt i bodi es may be mmde by knobs-into-hol es
engi neefi NP dodscBiprds FLLgeNRY oflal ant 8@y NwiEleh , cOmpFlbe §2dne 1996) . 5
Antigen bindi ng domain This describes the part of an antibody which
conpri sesea e lch espawl Ehcably i Binds | 5o @ sl s ocampl ¢BerbPY cheafly to
part or_al{, of ant | . V\Vmge n_anti.ge 's;,\%]a an_ani j 0 may
only bi fid ‘#ol ao%ggr&fi%%#%?&bart o?r?ahaer?aénéllg enlj,l V i%%g%%ftag ;SAPPB'é’d}}
10 may only bind to a particular part of the antigen, which part
is termed an epitope. An antigen binding domain may be
provided by one or more antibody variable domains (e.g. a so-
called Fd antibody fragment consisting of a VH domain).
Preferably, an antigen binding domain comprises an antibody
15 light 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 member
20 of a specific binding pair will not show any significant
binding to molecules other than its specific binding
partner(s). The term 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 case the 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



is termed an epitope. An antigen binding domain may be provided by one or
nore anti body variable domains (e.g. a so- called Fd anti body fragnent

consi sti nggafi/6a7syH domain). Preferably, an antigen bi ndi ng1doB®RI00927

conprises an antibody 15 light chain variable region (VL) and an anti body
heavy chain variable region (VH). Spgglfi ¢ This may be used to refer to
the situation in which one nenber f a specific binding pair will not

show any significant binding to nol ecul es other than | eci fic binding
par t nerfy IITFROEEPTn |%ra‘P% %Jpﬁ)lfii@acﬂ)leen‘\‘ﬁfglr%g S gfhl %W‘géﬁe MR IR ng

donai n s SRSCT £l Cy £ 05 @a R tih LUl aFn ERb LR W e 81 o8 BT Ni&EbdYs 3 uimber

of antigens, in which case the specific 25 binding nenber carrying the
ant i gemlmfmhmga@iixﬂmimlw b¢ fece abt esulosthimeiably hersarobusattiygens

carryi t.he e |to e. se This is_ generall e he sense of
i ncl ude"gl)?}ha‘fh i %%yar%on?)%lfrrﬁ‘ Y gt Y C%Celaﬁ)treec'llse%lf:ccliﬁo%lj on%}gor nore features

or CS)Wéptldé@ &t efudhé Bcred Bd$ whLh heh sdiat €hen al\hécflo@rlim’cirﬁi ¢ bi ndi ng
nenbers of WO 01/ 66754 PCT/ GB01/ 00927 20 the invention, nucl eic acid
encodi n’@ﬁ%%hn%iw%gewlgentw PF RS | P REERRBRINE el Wi ‘t’lP]lCtﬂP\e BR¥sent

vt e DEDErS a0 arueb el et Nnd Lt prospbetant sy ee o
pol ypepﬁeaﬂ@sbmamtucﬂ)lea\ctachmlmy hoxvdncthsedheyn avet found in vl‘helr natural
CT O O e ST A1 bl ob LleY.  Ste, Uenal pe(Egsp el
in YhtrQyPhivai ¥l ¥0d sdeibersr anes duct £l Cp@ﬁ@@s@@)/b@elzfs@lﬂﬂé@t-edf&\tth
dlluent§x§$ple the members will normally be mixed with gelatin or
other carriers if used to coat microtitre plates for use in
immunoassays, or will be mixed with pharmaceutically
acceptable carriers or diluents when used in diagnosis or
15 therapy. Specific binding members may be glycosylated, either
naturally or by systems of heterologous eukaryotic cells (e.g.
CHO or NSO (ECACQ 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
identical or highly similar to the specified regions of which
the sequence is set out herein. By "highly similar" it is
25 contemplated that from 1 to 5, preferably from 1 to 4 such as

1 to 3 or 1 or 2, or 3 or 4, substitutions may be made in the

CDR and/or VH or VL domain.

The structure for carrying a CDR of the invention will

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

and VL antibody variable domains encoded by rearranged



10 adjuvants and still for practical purposes be isolated - for exanple
the menbers will nornmally be mxed with gelatin or other carriers if used
to coat nwey@lestsse pl ates for use in inmunoassays, or W lgcTaeBdliosed Wit h
pharmaceutically acceptable carriers or diluents when used in diagnosis or
15 therapy. Specific binding nenbers Eﬁy be gl ycosylated, either naturally
or by systens of heterol ogous eukaryotic cells (e.g. CHO or NSO ( ECACC

85110503) cells, or they may be (for exanple if produced by expression in
a prokatPBereItSr i inngfyedsyl BredStroptayes saddt AAEREEPYSa’fset out” it is

meant t COR or i i ni.J 1 be
either 1 %%??%%?ﬁg¥ﬁﬂ?%ﬁly s?n? ar9@%“%%2°§%e§??%E@bﬁig?%gs£%?gﬁﬁ$%% t he
sequenceoi $Kaleat pul . Aeret nal BySéqughtys sdéf Pavteinsi of 2bmpont bopiaded t hat
from1l to 5, preferably. from 0.4 such a 0 or_l.or 2, or 3 or 4,
substitt??%ﬂ%gﬁaygB% %%ﬂél?%'g%% DRI Y ro%+é3?§5m ﬁ%ﬂaﬁﬂmé%he structure
for sargyingcas COROT, thedi nyeateoncmbltdoB) geResaht yabeeobnapnant i body
heavy or |ight chain sequence or substantial portion thereof in which the
CDR i s Toeafedt athitp| HEameno core esponedwl) to the CDR of naturally
occurring VH and VL anti body vari abl e domai ns encoded by rearranged WO

01/ 66754 PCT/ GBOL/ 00927 21 inmmunogl obulin genes. The structures and

| ocat i obPse B¢ ralbb hynunagCbRubhiny as ¢ ad| ec dosmtassuaytbet el eynmasedebyout

reference to (Kabat, E.A et al, Sequences of Proteinsg of . |nmunol ogical
| nt er esfTatH Eﬁi??%ﬁ?e@EﬁiE%a??%eh? %fh¥%%Ptﬁaﬁhﬂbiﬁnaﬂmgl%e?€i%es. 1987,

and 1ypdatest el 807 po POYOAVEREAOLE. ONThBeyH | BDRE NSk quences
(http://1muno. bne. nwu. edu)).
substantially as set out herein represent preferred
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 thereof.
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 consensus sequences of
known human wvariable domains. A CDR sequence of the invention
20 (e.g. CDR3) may be introduced into a repertoire of variable
domains lacking a CDR (e.g. CDR3), using recombinant DNA
technology.

For example, Marks et al (Bio/Technology, 1992, 10:779-783)

25 describe methods of producing repertoires of antibody variable
domains in which consensus primers directed at or adjacent to
the 5' end of the variable domain area are used in conjunction
with consensus primers to the third framework region of human
VH genes to provide a repertoire of VH variable domains

30 lacking 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



Preferably, a CDR am no acid sequence substantially as set out herein is
carried as a CDR in a human variable domain or a 10 substantial portion

t her eof . Wa1dsh&gDR3 sequences substantially as set out her@gBofeegresent
preferred enbodinents 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 there%?. 15 Vari abl e domai ns enpl oyed in
the invention may be_obtained from any gerpine or Eearran ed human

var i abl R WS Drohaf P W sYARHERS VA HRBI R i "*BaAskd on consensus
sequencas, o1 o KNayo RN Y 54 abl, &1 SRaBk 81 Scorh QR SeaLENS ec9hnihe yavent i on

20 (e.g. CDR3) may be introduced into a repertoire of variable domains

| acki ngpm CDRIqreain  ICDOR3YGVide nepeechindi mbmdimNmemeehsiod Hgiyhe For exanpl e,
Mar ks et_al_ .(.Bi o/ Teghnol o 1992, 10:779-783) .25 describe net ho f

br oduci T FEHRI of 1Ee CTOSH g WAY | e DaHaT LT R o EohEERLEs

pri mer shoh tf esfetentsth agl acledtplidge tdiesplagney ofeh hef viRod2apd eodonabn ar ea
are used in conjunction wth consensus priners to the third framework

regi on BtahuiietabAP geRRe F1C PR HRY d19BRRFE oNee B¢ SAL9aFPAbl eAdonai ns 30

| ackin aq\“ﬁ& escr o i $04 r8REQ may be
conbi ngcdéj%\n t ar%;ofé%ﬂpsa% %%Bﬁﬁrﬁi %%% %(lj(!{: I?ngO anla og‘%)lgisda?echni ques,
t he CDREendsrisy adwasdpientes efatmee pfesent09 raeerit0®onrmip bencstnedfd .ed with

WO 01/ 66754 PCT/ GB01/00927 22 repertoires of VH or VL domains |acking a
CDR3, and the shuffled conplete VH or VL domains conbined wth a cognate

VL 101 AL 0@ 4100 PF DVh§leo 8 PeGhh i a Bb AL N SBIDESSe 8f akBea1spvention. The

repertoire nmay then be displayed in a suitable
disclosed by Stemmer (Nature, 1994, 370:389-391), who
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 further alternative is to generate novel VH or VL regions
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 described 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-

3813) and Schier et al (1996, J. Mol. Biol. 263:551-567).

All the above described techniques are known as such in the
art and in themselves do not form part of the present

30 invention. The skilled person will be able to use such
techniques to provide specific binding members of the

invention using routine methodology in the art.



5 host system such as the phage display system of W92/01047 so that
sui tabl e specific binding nenbers may be selected. A repertoire nmay

consi st ofvdnimgysanyt hing from 104 indi vidual rmenbers upwadsefiamoo@xanpl e
from 106 to 108 or 1010 nenbers. 10 Anal ogous shuffling or conbinatori al

techni ques are also disclosed by Stenger (Nature, 1994, 370:389-391), who
descri bes the technique in relation t6°a (3-1actamase gene but observes

that the approach may be used for the generatjon of antibodies. 15 A
furt her® af4 el i3aPF Gt tof geerat e el REPHIIRA 3 difpehrd E¥Frying a

CDR- der | . i I an: USi is of one or
c?ﬁé%lexgﬁ%ea;}gd Ofpdde LMVERALL O 481 1Y JARA0M s L ABEDES) S

nore se or VL genes 10 generate nutations wthin the entire
var i ableotdona mntSupdn a 2oe trectingq)ueonsr desog | treev byl dny evawlof 1992,
Proc. Natl. Acad., Sci., USA.  89:3576-3580), who used error-prone PCR
Anot her@9fet ot wiTH WP beS URBH FECI YT i T et S Tk Bgen Ei ¢ P R T egi ons

of VH admiMlo geiRss WCHhé esiih§uesi @r e fisetOSetl a 2o RyoRaI Pase€todt
(1994, Proc. Natl. Acad. Sci., USA, 91:3809- 3813) and Schier et al (1996,

J. Ml .h@igin 264 stnagy)whigh ihHeaambyeeleaekd hrraueremi fiekant ©known as

h i i ' f ; t 30
Thvent | e haen e PR SR FRof e AIFRE doRtih PBERCRES T
provi depspecddd cvbimdbmg oenmbers W ddeainsyentd oresisimg tloetvine

nmet hodol ogy, in the art. 01/ 66754 PCT/ GB01/ 00927 23 A further aspect of
the | nVAAidh BF Qi ABs COMRAME 9BrOT GHER TG OiE aFoT oyl SR T LER i ndi ng

domgy n gneci #1& H0L4; 89t R%lFe ANSE G8R, ad oI Nokk COMPTH ShATPT@¥haliNg by
way of ‘“addition, deletion, substitution or Tnsertion of one or nore

specific for a eotaxin antigen and optionally with one or more

of preferred properties, preferably ability to neutralise

eotaxin activity. Said VL domain may have an amino acid

sequence which is substantially as set out herein.

15
An analogous method may be employed in which one or more

sequence variants of a VL domain disclosed herein are combined

with one or more VH domains.

20 A further aspect of the invention provides a method of
preparing a specific binding member specific for eotaxin
antigen, which method comprises:

(a) providing a starting repertoire of nucleic acids
encoding a VH domain which either include a CDR3 to be

25 replaced or lack a CDR3 encoding region;

(b) combining said repertoire with a donor nucleic acid
encoding an amino acid sequence substantially as set 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 encoding a VH
domain;

(c) expressing the nucleic acids of said product

repertoire;



5 amno acids in the amno acid sequence of a VH domain set out herein a
VH domai n which is an am no acid sequence variant of the VH domai n,

opti onal | wocqargysai ng the VH domain thus provided with onedrgprrie2yL

domai ns, and testing the VH domain or VH VL conbi nati on or conbi nati ons
for to identify a 10 specific binding qenber or an anti body antigen binding
domain specific for a eotaxin antigeﬁ and optionally with one or nore of

preferred properties, greferably ability to neutralise eotaxin activity.
Sai d VL donaf®) me§ehavelad anfRechEia PiediedcReWAPENSPSCEEbSt BRTial |y as

set outeggggiﬂ.ag§i¢@n§n§hggous met hod may be enpl oyed in which one or nore
sequence variants of a VL donmain disclosed herein are conbined wth one or

more VH domaid@s. Ré&cavéuinbhesaindpepecdfic heindieat hember ovt descheiet hod of
preparing. a specific bjnding nenber specific for eotaxin antigen, which
met hod %gﬁgr %%@l?%)lbroviding a starting repertoire of nucleic acids
encogli ng a VH donmai n which either include a CDR3 to be 25 replaced or |ack
a CDR3 encoding region; (b) conbining said repertoire with a donor nucleic
acid ehgdHNPERANRR AGCRE| Hetkodened BebestRheyvad| ynashieh au¥l GBR3in for

a VH CDEB shehs hiale 28, d; 0000k, IHEL ShPrACh delSe rLOPEL 88 hOEP ] e CDRS
region in the repertoire, so as to 30 provide a product repertoire of
nucl ei caatdslserncdihyga avVHlodaimi whicle) e X esshagudibea NODRRI o asé ds  of
sai d product reger%gire; VI)$1/66754 PCT/ GB01/ 00927 24 (d) selecting a
speci f i EEBr AR Fender pelRfignFgeing region.

10 Similarly, one or more, or all three CDRs may be grafted into
a repertoire of VH or VL domains which are then screened for a
specific 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 intervening framework regions. Preferably, the portion
will also include at least about 50% of either or both of the
first and fourth framework regions, the 50% being the C-

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

25 construction of specific binding members of the present
invention made by recombinant DNA techniques may result in the
introduction of NB or C-terminal residues encoded by linkers
introduced to facilitate cloning or other manipulation steps.

Other manipulation steps include the introduction of linkers

30 to join variable domains of the invention to further protein
sequences including immunoglobulin heavy chains, other
variable domains (for example in the production of diabodies)

or protein labels as discussed in more details below.



eotaxin antigen; and (e) recovering said specific binding nmenber or nucleic
acid encoding it. 5 Again, an anal ogous nethod may be enployed in which a
VL CDR3 o diwg79snvention is conbined with a repertoire ofpdiusB@Alogo27aci ds
encoding a VL domain which either include a COR3 to be replaced or |lack a
CDR3 encoding region. 10 Similarly, oR€ or nore, or all three CDRs may be
grafted into a repertoire of VH or VL donmains which are then screened for
a specific binding nmenber or specific binding nenbers specific for

Gomm n 20988 P PEHPRLAGY FrB00 8 R PAHERYOROSRAET LT e

intervemdm@pmganNMEksregmpﬂ5siﬁ¢eéepabtyofthn andt vandomklihsahse i ncl ude
at | east E JgﬁgO%Qf either or both of the first and fourth franmework
regi onsBTEHET BV% LRI AG € heI el 200 tdPRR RS 18896 9f OR helFiest VEr ameWbrk regi on

and §heghhd 84 " Hhen 580 pbrhheufomE L Ny fpanewos k £RY1 OBy ABILLI Onflc 595' dues

at the Ntermnal or Ctermnal end of the substantial part of
varlabIEDQWﬂmﬁhﬁhayl@@lehDQQUMleﬂbmhamI@O@@S@@}a@eyemﬂahlynﬁﬂuralIy

occurri Vv |abI d in,re For exanpl e construction of.specific
blndlndﬂ%% aiérs 0 %ggp?%%e%%le%%%%?iB%rﬁgéea%élggggnﬁpnan?p%ﬁﬁ£
techni guesnemmy result in the introduction of NB or C-term nal residues

encoded_by linkers introduced to facilitate cloning or other manipulation
steps. B hehe nedtpubht FoRRE epS iR | BRIt hechai oBREEF BhCoPindhkers 30 to

j O Ro vaghabl g dopml %é 8&m%b§s'ﬂ Yenbd ons L @ {Hrégféeﬁrféﬁ'gom EQH%QEEE
i ncl udi ng i muhogl obul eavy c ains, other "variable doma %xanple
in the gorodiucs | capablei abofivesing ox tmoﬁdmmﬁimbepecaﬁldlB¢nd$ﬂg in nore

details nger ‘able to bind eotaxin.

This may be achieved by phage display screening methods using

15 the so-called hierarchical dual combinatorial approach as
disclosed in W092/01047 in which an individual colony
containing either an H or L chain clone is used to infect a
complete library of clones encoding the other chain (L or H)
and the resulting two-chain specific binding member is

20 selected in accordance with phage display techniques such as
those described in that reference. This technique is also

disclosed in Marks et al, ibid.

Specific binding members of the present invention may further
25 comprise antibody constant regions or parts thereof. For
example, a VL domain may be attached at its C-terminal end to
antibody light chain constant domains including human Cx or CA
chains, preferably CA chains. Similarly, a specific binding
member based on a VH domain may be attached at its C-terminal
30 end to all or part of an immunoglobulin heavy chain derived
from any antibody isotype, e.g. IgG, IgA, IgE and IgM and any
of the isotype sub-classes, particularly IgGl and IgG4. IgG4

is preferred.



WO 01/ 66754 PCT/ GB01/ 00927 25 Although in a preferred aspect of the
i nvention specific binding nenbers conprising a pair of VH and VL donai ns

are prefgigdfde7si ngl e binding domai ns based on either VH gt Mioiosdnai n
sequences formfturther aspects of the invention. It is known that single

i mrunogl obul i n domai ns, especially VH domains, are capabl e of binding
target antigens in a specific manner26ln the case of either of the single
chain specific binding 10 domai ns, these donains nmay be used to screen for
conpl ementary domains capable of form ng a two-domain specific binding

menber able to bhind.eotaxin. This be achi eved b ha di spl.ay.

o oeni TP St HRAALRLETG Fabere 86 ale I EuPRIEF S RTL Pe aeareLBE s i
approach @stedt 861968 Find0OAHL0ALbé N, Wbehe @b Ddi Vaial £HEDAYe
contmlnégaelther an H or Hjﬁhaln ¢clone is used to infect a conplete

i brar yrasti e} arks erieei ag the Gt heFCchdrch may g 2hhackad Eesul ting
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of the present invention may further 25 conprise antibody constant .regions
o e e ot B et et ottt S e P el Tt | RRLaSEr Thalhal ©

Ctermfadyeish thoi 8piEHogdychi gbtpchalif FRNSH anhy dodriBscLpequUFi A9 human CK
or CA chains, preferably CA chains. Simlarly, a specific binding nenber
based dnirdMy dorrad nspaglbecatoaiched detecsalcle enaiabl, 3. gndlebedledor
parHOof an i nogl obul i n heavy chain derived from any antibody i sotype,
e.g.lgﬁ§ gA, IgE and IgM and any of the isotype sub-cl asses,
particularly 1gGlL and 1g&4. 1gX4

Specific binding members of the present invention are designed
to be used in methods of diagnosis or treatment in human or
animal subjects, preferably human.

15
Accordingly, further aspects of the invention provide 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
administration, for example in a method of making a medicament
or pharmaceutical composition comprising formulating the
specific binding member with a pharmaceutically acceptable
excipient.

25
Clinical indications in which an anti-eotaxin antibody may be
used to provide therapeutic benefit include asthma, eczema
(atopic dermatitis) and other atopic diseases such as
rhinitis, conjunctivitis, food allergy, allergic colitis which

30 are recognised as eosinophil-mediated diseases. Experimental
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



is preferred. WD 01/66754 PCT/ GB01/ 00927 26 Specific binding nmenbers of
the invention nay be |labelled with a detectable or functional |abel.

Det ect abl wd @letss i ncl ude radiol abels such as 131, or 99 T/aBI1B0vITRY beE
attached to 5 anti bodi es of the invention using conventional chem stry
known in the art of antibody imaging. _Labels also include enzyne |abels
such as horseradi sh peroxi dase. Label ¢7further include chenical noieties
such as biotin which muy be detected via _binding to a specific cognate
det ect ab} ke ¥} @tiyrorciyorp hpend ey agpe syl Hlosispredf FECRi®ding menbers of

the pre i i on i . i I sis or
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f urt herares pacish afiay hiee | swleihkcont @ravt decoed hibdst redtmerat ment conpri si ng
adm nistration of a specific binding nenber as provided, pharnaceuti cal

conpositions conprising such a specific binding nmenber, and use of such a

speci f i £, 20, bi Neh DGr Meghel - & Hrden Merud afd MF €1 9f s BcHBLL£AEERL tH OFhe
adm nistration, for exanple in a method of naking a nedi canent or

phar naqergseat tongosiononayodprprisedgte apreivade ngleae bepeéiti £0ni ndi ng

menber with a pharmaceuti call c t e XCL pi .25.C1nkLe
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t her apeld 9 T; benefimt et ngl pdesas) hneboeezedm of atiopi popelaviohi SF and ot her
atopi c di seases, such as rhinitis, conjunctivitis, food allergy, allergic
col i ti SUnhiedh BONGReN BasghP SRHR a3N@oSTREPAF | tHeafReRE 4P sBakes.

Equ5iW§@Ef£ely satisfactory: about 2000 deaths a year in England and
Wales are attributed to asthma and about 6% of people with
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 or in
emergencies, intravenously), by inhalation (to optimise the
profile of beneficial effects compared with any unwanted
effects) or by alternative routes of administration. 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 with topical treatment
with anti-eotaxin. Diseased skin often has increased
absorptive capacity, compared with healthy skin, so topical
treatment may well provide the best route for therapy, where
it is needed, without unwanted 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



evi dence favours eosinophils as a cause of nobst cases of atopy so
anti-eotaxin treatnent is likely to be effective for all these di seases.
There arew@t g7l | ergic conditions, such as WO 01/ 66754 REW/EBAMOR27 27
al l ergi c bronchopul nonary aspergillosis and tropical eosinophilia, that
feature hi gh peripheral eosinophil coggts and which may be subject to
anti-eotaxin treatnent. 5 In particul@afr, anti-eotaxin treatnent in
accordance with the resent invention may be used to praovide cIFar benefit
For . ey Gt n (S BOTIRRE (VR (OIS Te(Co ta oA T aRcas | (Segyg7.
Brown gthdlprPfls fAbotlraliPp of the popul ation of the United Kingdom has
asthma and current treatnent is not 10 entirely satisfactory: about 2000
deaths a year in England and Wales are attributed to asthnma and about 6%

of peopl.e with th dmtted t it i s qu#'c synpt ons)
each ;ﬂetarl.S Tere a}%erg; %fagca?‘nnrgele Qfdcoar)&lr{r]rgcrsrgévae%eté%ma lgefrjlltsIli ot ¢ for
pr eventddr st Sy N agick tal dirieatl Fariersey efey syeipt-ondmikh oreee t hey

have devel oped. Anti-eotaxin treatment may be given orally, by injection
(for exdHplieealiiitt fHEd B brrdH N sidddet d&Y i r%’(ﬁefrﬁ)%‘?ﬁ%/)‘?veo‘%/

i nhal atd o, (4,0 Q448 S&-fdg, gy ofile of beneficial effects conpared with
any unwante effects) or by alternative routes of adm nistration. The 20

route of admi nistration nay be determ ned by the physicochem cal
characteristics, of the treatnment, .by speci,al _considerations far the

di sease TSI H S S FITRCy B ¢ T i d &S Heler T R 6 Lo sy n
conglg t i FRYs heste bee df £atwd-tM dun 4:0p) cile td@B IR iomi dH @ntdntent axin.

Di seased skin often has increased absorptive capacity, conpared with
heal t hye&lidH.n stPe@bf kalPindidd maibsmy’ el 1O A dePthebest route for

therapYﬁnQ@?ﬁéﬁkin—S (IL-5) drugs. A specific binding member
according to the present invention may be provided in
combination or addition to one or more corticosteroids,

15 particularly one or more systemic corticosteroids. Combination
treatment with one or more other anti-asthma/anti-allergy
agents, especially other Apreventers@ such as cromoglycate,
leukotriene (receptor) antagonists, xanthines and long-acting
bronchodilators 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 urticaria,
chronic recurrent urticaria, delayed pressure urticaria, cold

25 urticaria, dermographic urticaria), prurigo nodularis, papular
erythematous eruptions, pemphigoid, porphyria cutanea tarda,
persistent light reaction, Wells’ syndrome, eosinophilic
cellulitis, drug eruptions, vasculitis (skin manifestation),
purpura and other skin conditions 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 the skin

to have increased permeability. Even if effective applied



it is needed, w thout unwanted effects el sewhere in the body. 30 If the
skin condition covers nuch of the body, or if the disease is severe (naybe

af fecti ngw@f fi®%7Qrgans as well as the skin) then adm ni stgaldgn dodz7
injection or by other efficient mneans nmay be nore appropriate tﬁat t he

topical route. Local WO 01/66754 PCT/ GB01/00927 28 injection may be
appropriate under certain circunstancéd (see the previous paragraph). It
is envisaged that anti-eotaxin treatnent will not be 5 restricted to use in
the clindeic@Paivents bay seté-abfinpatsoer theerreéarnedt rantiedasyybe

adm nistration be preferred.ove o I 0sLNg. | es. _Conbi nation
treatneﬁ¥%£%%§032¥%§%%8¥o£%?09?%%)s#%ﬁi?ﬁ%aﬁ%mgoééﬁgéﬁégggggggf?%cts,

parti cubaghystbe conbipapieoniedieataohs: Sevextnskpeciiseabending menber
with one or nore anti- interleukin-5 (1L-5) drugs. A specific _binding
nmember 288e6+dFAg THStRBRIpradrhtcrhyRRPTONIFay BeOPr B¥FERASi AT onbi nati on

or addition.te,9ne, O&hggﬁe%%ﬁ%émfe%fégtﬁém %g%,@ ﬁyg@éweanﬁoor or e
system ¢ corticosteroids. ination treatnment wth one or nore other
anti - astbpataht traedtmegy ocmgénts] Espectabhy ot her Apreventers@ such as
cronogl ycate, |eukotriene (receptor) antagonists, xanthines and

| ong-acting bronchodilators may be enployed for asthma treatnment. Siml ar

20 consiger ahhansrof reREDI HaLELSS appPtyrhpitBecyser0t antli crephayin
treatment for skin and other atopic conditions. Al fornms of psoriasis,

urti cardas¢anel uandgeagiinerhiiicarpditicheohpelitéederehtroaptreakia/ del ayed
pre%ﬁur§hHiﬁéﬁa%'gyn&?%ﬂe ﬁ% “Eé'%?é%éeddSEEBQE%QQig HEEhcah'é%tiDrur'go
nodul ari's, papul ar- erythema Bug erupt i ons, penphi goid, porphyria cutanea
tarda, epeasgistenérapght Eeathophil¥ebbstasyadranprordsentpheliletype

in the lesions that characterise these diseases.

Vasculitis of several forms, especially idiopathic, Hugues-

15 Stovin syndrome, Churg-Strauss syndrome, bronchocentric
granulomatosis, eosinophilic pneumonitis (Loéffler’s syndrome),
prolonged pulmonary eosinophilia, Omenn’s syndrome, Wiskott-
Aldrich syndrome, familial eosinophilia and idiopathic
hypereosinophilia may be treated with anti-eotaxin.

20
Eosinophilia of unknown cause can result complications such as
pneumonitis, vasculitis, colitis, enteritis, gastroenteritis,
Loffler’s endocarditis and heart valve fibrosis and many
syndromes affecting connective tissue. Eosinophilia can also

25 be associated with malignant disease (especially lymphomas,
leukaemias and gastrointestinal cancers), drug treatments (eg
cytokine infusions) and chronic fatigue syndrome. Anti-eotaxin
treatment may be employed in any of these diseases. Similarly,
eosinophilia-myalgia 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



cellulitis, drug eruptions, vasculitis (skin manifestation), purpura and
ot her skin conditions nay be treated with anti 30 eotaxin in accordance

wi th the Wwigaa®gts4i nventi on. These conditions can cover a gaiQBo1Roeportion
of the body, may involve organs other than the skin or may not cause the
skin to have increased perneability. _FEven if effective applied WO 01/ 66754
PCT/ GB01/ 00927 29 topically, at the Pte of action, the preferred route
may be systemc (through the body) for the sanme considerations, as

suggest¥fBr 3 ot TR KD ohisth Qe & ATt Wbdde s 1P At ed
syst emg, e SeHAQNSe S, anoqeh examl & Bfo By el ddAGin whi ch

system c eatnment may be preferred to topical treatnent” or |ocal
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characterise these diseases. Vasculitis of several forns, especially

i di opattfixocaigiieiss, 155 H\AH S R orel CTOMR YL St raFsosyFeRdelasis
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syndro (3&§l poﬁ%}f%ln%%g% pu r%isnéafsi/] )eb§%%¢%9%%%$%€%d%g%% / skott -
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may be treated with anti-eotaxin. 20 Eosinophilia of unknown cause can
resul t RSHATAT0RA%ch as  pneunonitis, vasculitis, colitis, enteritis,
gastsoenteritis, Loffler's endocarditis and heart valve fibrosis and nmany
syndronmes affecting connective tissue. Eosinophilia can also 25 be

associ el v trare | gremtneh s aaze Hasperi @ fie¢ypmopdbls other than

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

In accordance with the present invention, 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
may 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, eg decisions on
dosage etc, is within the responsibility of general
practitioners and other medical doctors. Appropriate doses of
antibody are well known in the art; see Ledermann J.A. et al.

25 (1991) Int J. Cancer 47: 659-664; Bagshawe K.D. et al. (1991)
Antibody, Immunoconjugates and Radiopharmaceuticals 4: 915-

922.

The precise dose will depend upon a number of factors,

30 including whether the antibody is for diagnosis or for
treatment, the size and location of the area to be treated,
the precise nature of the antibody (e.g. whole antibody,
fragment or diabody), and the nature of any detectable label



| eukaem as and gastrointestinal cancers), drug treatnments (eg cytokine
i nfusions) and chronic fatigue syndrone. Anti-eotaxin treatnent may be

enpl oyed wo @mg7af these diseases. Simlarly, eosinophil ipgemyedi@ose7
syndronme, toxic-oil syndronme, diffuse 30 fasciitis with eosinophilia
(eosinophilic fasciitis) and eosinophilic nmyositis may be treated with
anti-eotaxin. The eosinophil attraction caused by parasites may be a
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adm ni stered, and rate and tine-course adm ni'strat

t he Imatalr eclanddsevesiion of £ whiad phgsbeiary. treated. Prescription of
treatment, eg decisions on dosage etc, is within the responsibility of
general practitioners and other medical doctors. Appropriate doses of

Specific binding 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

15 specific binding member.

Thus pharmaceutical compositions according to the present
invention, and for use in accordance with the present
invention, may comprise, in addition to active ingredient, a
20 pharmaceutically acceptable excipient, carrier, buffer,
stabiliser or other materials well known to those skilled in
the art. Such materials should be non-toxic and should not
interfere with the efficacy of the active ingredient. The
precise nature of the carrier or other material will depend on
25 the route of administration, which may be oral, or by

injection, e.g. intravenous.

Pharmaceutical compositions for oral administration may be in
tablet, capsule, powder or liquid form. A tablet may comprise
30 a solid carrier such as gelatin or an adjuvant. Liquid
pharmaceutical compositions generally comprise a liquid
carrier such as water, petroleum, animal or vegetable oils,

mineral oil or synthetic oil. Physiological saline solution,



anti body are well known in the art; see Ledermann J. A et al. 25 (1991) Int
J. Cancer 47: 659-664; Bagshawe K D. et al. (1991) Anti body,

| mmunoconpwégalsessand Radi opharmaceuticals 4: 915- 922. Thed€gdimasdose

wi | | depend upon a nunber of factors, 30 including whether the antibody is
for diagnosis or for treatnment, the size and | ocation of the area to be
treated, the precise nature of the an?’?body (e.g. whole antibody, fragnent

or diabody), and the nature of any detectable |abel WO 01/66754
PCT/ GBOYg:009E 31 Ul r@c%ﬂ@ﬁ% SHtU et TR BhtSBIYAS A typi cal
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anti bodye windlued whol e anti body, preferably 5 the 1g&4 isotype. This is a
dose for a single treatnent of an adult patient, which nay be
proportionally adjusted for <children and infants, and al so adjusted for

ot hey g biatyraFeHdBd Sin e ORON 1d.0N Aol e W arcvei ghte Jf eat ments may
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Injection. Preservatives, stabilisers, buffers, antioxidants

S

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

15 A composition may be administered alone or in combination with
other treatments, either simultaneously or sequentially
dependent upon the condition to be treated. Other treatments
may include the administration of suitable doses of pain
relief drugs such as non-steroidal anti-inflammatory drugs

20 (e.g. asprin, paracetamol, ibuprofen or ketoprofen) or opiates

such as morphine, or anti-emetics.

The present invention provides a method comprising 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 administration of a specific binding
member, or nucleic acid encoding a specific binding member, or
it may take place in vitro, for example in ELISA, Western
blotting, immunocytochemistry, immuno-precipitation or

30 affinity chromatography.

The amount of binding of specific binding member to eotaxin

may be determined. Quantitation may be related to the amount



interfere with the efficacy of the active ingredient. The precise nature
of the carrier or other material wll depend on 25 the route of

adm ni st r@,rd(ﬁf]%7§4hi ch may be oral, or by injection, e.d. gdti¢RMAIOMS-
Phar maceuti cal conpositions for oral admnistration may be in tablet,

capsul e, powder or liquid form A tablet may conprise 30 a solid carrier
such as gelatin or an adjuvant. Liqui@3pharmaceutical conpositions
generally conprise a liquid carrier such as water, petroleum aninmal or
veget abife tdid sntigererial oitessy sammltet ivhisihl maphyes dbglizdneliiane
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pol yet hyl ene glycol nmay be included. 5 For intravenous injection, or
injection at the site of affljiction, the active ingredient wil| be in the
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and Nag, Sud AR 150 ALY ath S abhldddeedhoperef i ebgyant skill in
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antibody. A competitive binding assay may also be used with
non-radiocactive antigen, using antigen or an analogue linked
to a reporter molecule. The reporter molecule may be a

15 fluorochrome, phosphor or laser 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.materiél such as latex beads that are coloured,
magnetic or paramagnetic, and biologically or chemically
active agents that can directly or indirectly cause detectable

25 signals to be visually observed, electronically detected or
otherwise recorded. These molecules may be enzymes which
catalyse reactions that develop or change colours or cause
changes in electrical properties, for example. They may be
molecularly excitable, such that electronic transitions

30 between energy states result in characteristic spectral
absorptions or emissions. They may include chemical entities
used in conjunction with biosensors. Biotin/avidin or

biotin/streptavidin and alkaline phosphatase detection systems



The present invention provides a nethod conprising causing or allow ng
bi ndi ng of a specific binding nenber as provided 25 herein to eotaxin. As

not ed, suwp Aicetisng may take place in vivo, e.g. foll ow ngTacBimost;r ati on
of a specific binding nenber, or nucleic acid encoding a specific binding
menber, or it may take place in vitr for exanple in ELI SA, Western

bl otting, immunocytochem stry, imruno-precipitation or 30 affinity

chromat o rgfhy. The anount of binding of specific binding nmenber to eotaxin
may be em"?{%{.‘)@%hti tation may be related to the anmobunt WD 01/ 66754
PCT/ GB01/ 00927 33 of the antigen in a test sanple, which may be of
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of ant iBwlitowh & Semprateydhel it eidiabrnbipgdenyerppEepri at e nmeans.
Ukt . t Cr ; . | e .
i xed oty TR A Lt e POS r T REE Phe lan T RBEY WheoBRGR 8P TN To” | °

t he antidioglyivdBodenca anf | gied tslehyst caht yosépasat@ind r bm sambbend anti gen
and the anmount of radi oactive antigen bound to 10 the anti body determ ned.
The mor B A3 et dne?dtls in the test sanple the |ess radioactive antigen
will bind to the antibody. A conpetitive binding assay nmay al so be used
with non-radioactive antigen, using antigen or an analogue linked to a
report fhagrmpbeesgrt Meenepon t @F soopeetl desrmyhdeuse 16£ f & uspechfbee, phosphor

or laser. dve with spectrally isplated _absorption or em ssion
char ac?’él?r?%%ﬁl% Jie u(igjf a%f eab%/Y%or%Jé hIP“(3’)‘—?1%%]l?;lL el %%%l?%)ﬁo?%g%?é? n:,Lrl rhodani ne,
phyceerydrisé ti t aavdl dexas, Reat Sustabl ea¢hs on@gend Cofyrsastiel igethe

di am nobenzi di ne. 20 _ . L
level of antigen in a sample by employing a specific binding
member as provided by the present invention in a competition
assay. This may be where the physical separation of bound
from unbound antigen is not required. Linking 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, signals. The linkage
of reporter molecules may be directly or indirectly,

20 covalently, e.g. via a peptide bond or non-covalently.
Linkage via a peptide bond may be as a result of recombinant

expression of a gene fusion encoding antibody and reporter

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.



O her reporters include macronol ecul ar colloidal particles or particulate
mat eri al such as | atex beads that are coloured, nmagnetic or paranmagnetic,

and bi ol ogiccalesyssor chemically active agents that can di rieaidso1@n927
indirectly cause detectable 25 signals to be visually observed,

el ectronically detected or otherw se_recorded. These nol ecul es may be
enzynes which catalyse reactions tha§5develop or change col ours or cause
changes in electrical properties, for exanple. They may be nol ecularly
exci t abTe RIRFCRhainEPREIPBNFEr ERAASPETOMES 300 bt fRRAL EhErByndiages resul t

in chanﬁghg I STy p absorpt i em ssi ons..: Ihe ' e
chem ca en%#t%%£Cﬁuggﬁﬁgke%oﬁfgn§%$%£§%f¥% |%§%ﬁ£0¥égﬂB¥%??%$%€?%¥% or
bi oti n/istnéphavinelnipe andhatkabotle phodphahasendegent and syspeirse 0L/ 66754

PCT/ GB01/ 00927, 34 b | oyed. The signal ted by indjvidual
ant | bodyRFRhr 185 L IGURBAT O Hoph e St B GBI PY o RbaRt 11 481 8 Bbsol ut e

or & relathyec 0atdroh Yhgomel §Valtn ashi hOdyc bl ndéfigehBesanpl es  (nor mal
and test). The present invention also provides the use of a specific
bi ndi ngswesbert izl bhove $of avhsterafnantfoepetebers Patweenobendpediti on
assay, i d . easurir he:l ev nti.g |
A S B v abeg SIS AR e R T A
i nvent i @nspéchf tonpeporton massayle Tho Somayb bed whegreehberphliscnatan
separation of bound, from unbound antigen i S not rgguiredﬁ Li nking a

S

repprté?el%eﬁ%?E%ﬁl%ntBh?hEr§§%E??i%fb E@?ﬁg?%ﬁﬁ%% Bibfaf9a physical or
OptH@?'m&ﬂ@@ﬂ?s??cﬂéseﬁgb@énﬁﬁ@ﬂti§i@£€i@ﬁs§fbéﬁééifighﬁinaﬁﬁﬁrter mol ecul e
may directly or i1ndirectly generate detectable, and preferably neasurabl e,
si gnal smermhers i wkage bind the same epitope or an overlapping epitope.
Competition may be determined for example using the ELISA as

described in Example 1.

15 In testing for competition a peptide fragment of the antigen
may be employed, especially a peptide including an epitope of
interest. A peptide having the epitope sequence plus one or
more amino acids at either end may be used. Such a peptide
may be said to "consist essentially" of the specified

20 sequence. Specific binding members according to the present
invention may be such that their binding for antigen is
inhibited by a peptide with or including the sequence given.
In testing for this, a peptide with 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 library by panning
with the peptide(s).

30 The present invention further provides an isolated nucleic
acid encoding a specific binding member of the present
invention. ©Nucleic acid includes DNA and RNA. 1In a preferred

aspect, the present invention provides a nucleic acid which



of reporter nolecules may be directly or indirectly, 20 covalently, e.g.
via a peptide bond or non-covalently. Linkage via a peptide bond may be as

a result g neemrbi nant expression of a gene fusion encodiciggBnioosady and
reporter nolecule. 25 The present invention also provides for measuring

| evel s of antigen directly, by enployfng a specific binding menber
according to the invention for exanple in a biosensor system The node of
det er maudegs biadiagChR ewtVia dredallurdonin et Iherievesnttiowent i daf anet t hose
skilled.in the art are able to choose a suitable node according to their
prefer ¥ %nd general know edge. WO 01/ 66754 PCT/ GBO1/ 00927 35 The
present invention further extends to a specific binding nenber which
conmpetes for binding to eotaxin with any specific binding nenber which

bot h biTitE RIRSSHE | HeFe AR AT s@“so‘él&/ﬂes s U @les bl n‘@h% fEDF@v@E h am no

221}8;13&3 sgﬁl}'b ;L‘{?(g‘??@;;s%%g oﬂ%ﬁle#he é%é%ﬁ%ﬁ‘%# etvveen bi nd%]g

menber scoangyr e asts aleds easinéd ypa,]ryn/untllreoqtjfot]etr &xapdes by tagging a specific
reporter nolecule to one binding menber which can be detected in the
presence of other untagged binding 10 nenber(s), to enable identification

of specjyfd gﬁi@&@%&@&@%& A ¢ hp Rindid he saseoRpitope REsancover !l apping
epi t ope. npetition may be determ ned for exanple using the ELISA as

descrimmm¢h1¢§mpﬁﬂ$ﬁa.Oﬂ6 ¢¥lmQﬁﬂl¢QP3tﬁUQﬁﬂwﬁﬂI@b@ﬁﬁa p%pme&ei¢agnent of
he FTLASRY oIy e, I OU5E, ARbeel o EPLL g LOclushing: i, gt ope of
aci ds aferghdheds GpSh_doxﬁfd!ech)elt@@HE Siehs aapepipsalet of the present
invention, as does a method of production of the encoded
product, which method comprises expression from encoding
nucleic acid therefor. Expression may conveniently be
15 achieved by culturing under appropriate conditions recombinant
host cells containing the nucleic acid. Following production
by expression a VH or VL domain, or specific binding member
may be isolated and/or purified using any suitable technique,
then used as appropriate.
20
Specific binding members, VH and/or VL domains, and encoding
nucleic acid molecules and vectors according to the present
invention may be provided isclated and/or purified, e.g. from
their natural environment, in substantially pure or
25 homogeneous form, or, in the case of nucleic acid, free or
substantially free of nucleic acid or genes origin other than
the sequence encoding a polypeptide with the required
function. Nucleic acid according to the present invention may
comprise DNA or RNA and may be wholly or partially synthetic.
30 Reference to a nucleotide sequence as set out herein
encompasses a DNA molecule with the specified sequence, and
encompasses a RNA molecule with the specified sequence in

which U is substituted for T, unless context requires



may be said to "consist essentially"” of the specified 20 sequence. Specific
bi ndi ng nmenbers according to the present invention nmay be such that their

bi ndi ng fQlp @ARktgen is inhibited by a peptide with or ingydhpddose
sequence given. In testing for this, a peptide with either sequence plus
one or nore am no acids may be used. 25 Specific binding nenbers which
bind a specific peptide may be isoladéd for exanple froma phage display
library by panning wth the peptide(s). 30 The present invention further
provi deshaxrvisel.at ed nucleic acid encoding a specific binding nenber of
the present invention. Nucleic acid includes DNA and RNA. In a preferred
aspect, the present invention provides a nucleic acid which WO 01/ 66754
PCT/ GBGL/SHR9%7 £636 clatteind aind SRR earsivit arf \A miogpeptofde hisn iaventi on as

defined above. The present invention also pr.ovides constructs in the form
of | 5 pledeitds Of aEIGHar et AT IG5t IGh 7 AR bSO T astit tER W

comyi s& 1ats 'ﬁf%ﬁ@%&wéfﬁ%} eRlnintlel B akoves, Thead¥ eseitbd dvrditians al so
provi des a reconbl hant host cell which conprises one or nore constructs as
above. sishenisei ¢ Mabfnasiciah ereclodiignesnaveBR ablie okn \theloeli nfolr specific

bi ndi ng nenber, as ovi.ded itself for an .aspect t

i nvent i%dﬁ’,rea?ss%bs&é HetHod BOPrHUE 'y(?nepotflc? el%%%%ggm%f%euct, whi ch
met hod 1M d 1S asv £XPressl 9N i @cadi ngabnuedes e ack tdidered or's,

Expressi on may conveniently be 15 achieved by culturing under aP roegri ate
condi t NG rabImBiEARONH g2t L kel ard dHH A NIRRT he MUEPBT adk e %ﬂ dwi ng

pro%ctgao&e@afwggésignEg Vi pr VL donmin, or specific binding menmber

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 reviews, for example Ref, M.E. (1993) 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 constructed, containing
appropriate regulatory sequences, including promoter
sequences, terminator sequences, polyadenylation sequences,
25 enhancer sequences, marker genes and other sequences as
appropriate. Vectors may be plasmids, viral e.g. 'phage, or
phagemid, as appropriate. For further details see, for
example, Molecular Cloning: a Laboratory Manual: 2nd edition,
Sambrook et al., 1989, Cold Spring Harbor Laboratory Press.
30 Many known techniques and protocols for manipulation of
nucleic acid, for example in preparation of nucleic acid
constructs, mutagenesis, sequencing, introduction of DNA into

cells and gene expression, and analysis of proteins, are



may be isolated and/or purified using any suitable technique, then used as
appropriate. 20 Specific binding nenbers, VH and/or VL domai ns, and

encodi ng wHfleghg acid nol ecul es and vectors accordi ng to gdiecRiifeeAt
i nvention may be provided isolated and/or purified, e.g. from tﬁ@ir

natural environment, in substantially pure or 25 honpbgeneous form or, in
the case of nucleic acid, free or su%gtantially free of nucleic acid or
genes origin other than the sequence encoding a pol ypeptide with the
requi r etbsdwidepd oim el Bl clractulr aechr B el ¢ @l § hen piesery la vl egy my

[ . | i,al 1.y, ' f
[0 B not i) deCoonce St Om T i S EbAbELls" 1K bl el w

t he specidd eth sempaness @NGamBEspasses. 2 HINA Amdwsel eetwi dh. tdwes speci fi ed
sequence in which Uis substituted for T, unless context requires WO

01/ 66754 FCHCERFDOWREIBPY HHRNERE - Systens for cloning and expression
of aspolypeptide ina variety of different host cells are well known.

Sui table host 5 cells include bacteria, mammalian cells, yeast and

bacul ovittuss, sy sfenshe VonswddanTetle |preseriyaiteadheiom phevides for
expressi on of het er o] ogous_po eptide include Chinese hanster ovary
cel I's, ¥t C&%]ta)r s?o%%%ﬁnﬂ%?rsrﬁ‘g?i%f%rﬁeﬁl{eﬁ sc,hlsifébs%ﬁfé%r%ﬁl andia cel l's and
nmany otdefsr A LONEPN,shEet ?f@@ldé@ bagderdal c&@ﬁiié_ﬁn% igetbdudhey
expression of antibodies and antibody fragnments in prokaryotic cells such
as E. cul¢himugktic escbdl inhed itrtthecebkt. For BEEVdedki2ed™3Br exanpl e

eukaf i of ady F4-2 T2SP00LOMN P85 POL LRRN ot REPEERRLON 11
suitable techniques may include calcium phosphate
transfection, DEAE-Dextran, electroporation, liposome-mediated
transfection and transduction using retrovirus or other virus,
e.g. vaccinia or, for insect cells, baculovirus. For

15 bacterial cells, suitable techniques may include calcium

chloride transformation, electroporation and transfection

using bacteriophage.

The introduction may be followed by causing or allowing
20 expression from the nucleic acid, e.g. by culturing host cells

under conditions for expression of the gene.

In one embodiment, the nucleic acid of the invention is

integrated into the genome (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 also provides a method which comprises

using a construct as stated above in an expression system in
30 order to express a specific binding member or polypeptide as

above.

Aspects and embodiments of the present invention will now be
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25

30

ection, DEAE-Dextran, electrqporation, |iposone-nediated
ACE: 3-amino-9-ethyl-carbazole;

ICso: 50% inhibitory concentration;

6MPBS: 6 x PBS containing 18% Marvel blocking solution;
A: Absorbance;

BSA: Bovine serum albumin;

BAL: Bronchoalveolar lavage;

CCR: CC Chemokine receptor;

CC: Cys-Cys;

DMEM: Dulbecco’s Modified Eagles medium;

ELISA: Enzyme linked immunosorbent assay;

Fluo-3 AM: Fluo-3 acetoxymethyl aster;

FCS: Foetal calf serum;

gs: Glutamine synthetase;

Vu: Heavy chain variable;

HRP: Horseradish peroxidase;

IMAC: Immobilised Metal Affinity Chromatography;
ICC: Immunocytochemistry;

Ig: Immunoglobulin;

IPTG: Isopropyl B-D-thiogalactopyranoside;

Vy: Light chain wvariable;

MCP: Monocyte Chemoattractant Protein;

MOI: Multiplicity of infection;

Hepes: N-[2-hydroxyethyl]lpiperazine-N’-[2-ethanesulfonic

5



transfection and transduction using retrovirus or other virus, e.g.
vaccinia or, for insect cells, baculovirus. For 15 bacterial cells,

sui tabl e {eNReYes may i ncl ude cal cium chloride transfoqqﬁgéﬁUhmw27

el ectroporation and transfection using bacteriophage. The introduction may
be foll owed by causing or allow ng 20 expression fromthe nucleic acid,

e.g. by culturing host cells wunder cthditions for expression of the gene.

I n one enbodi nent, the nucleic acid of the invention is integrated into

t he gemmﬁ@l(e g. chronmosone) of the host cell. 25 Integration may be
pronDte |nclg_|on of sequences which pronote reconbination with the
genonme M nTa0E0Paace with standard techniques. The present invention also

prOV|d@@Sa mmﬂyaidMyga¢dmmmmmﬁ§s using a construct as stated above in an
expression systemin 30 order to express a specific binding nmenber or

polypeNﬁQde S@ﬁévﬁﬂlwéﬂééﬁ%fﬁhﬁi lomsodiiment s of the present invention
mAII ?Q QLQ% gﬂ%gggﬁ@ % %.lllustrated by way of exanple

mnth re eren e 1ot he fol omnng experi nent'ati on. ABBREVIATIONS 5 TES: 0.2
M Tri sMHEE,: ®PES rdkdr&la'ﬁm,lrfg BiVMeuoredse; 2TYAG 2TY suppl enented with

100ug/ m_ ampi cilLi % se;, 2TYAK: 2TY supplenmented with 100pg/ m
anpi ci IPIEISnnE) f%zfﬁf%{/téiaﬂ' 9 T™MB: 3,3',5,5 -Tetranethyl Benzidine;

ACE: 3t8T® .9t fBHo‘s(iﬁ{aQ%Z(ﬂﬁfelx‘&p SH0%d Rhighids V(wanCentdal iy

PBST: Phosphate Buffered Saline + 0.1% (v/v) Tween 20;

10 pM: Picomolar;
PAGE: Polyacrylamide Gel Electrophoresis;
PCR: Polymerase Chain Reaction;
scFv: Single chain fragment variable;
SDS: Sodium dodecyl sulphate;

15 SELDI: Surface-enhanced laser desorption/ionization;

TNF-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
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)



6MPBS: 6 x PBS containing 18% Marvel bl ocking solution; A Absorbance; 15
BSA: Bovi ne serum al bum n; BAL: Bronchoal veol ar | avage; CCR CC Chenoki ne
recept or; wod@is6ts- Cys; DVEM Dul becco's Modified Eagl es medi¢Bdeoed ELI SA:
Enzyme |inked i mmunosorbent assay; Fluo-3 AM Fluo-3 acetoxymnethyl aster;

FCS: Foetal calf serum gs: G utam ne synthetase; VH Heavy chain

vari abl e; 25 HRP Horseradl sh peroxi déde; | MAC | mobilised Metal Affinity

Chr omat ogr a | rmunocyt ochem stry | munogl obul i n; | PTG
| sopr o@?@ t od%%‘é%%]aﬁ%ﬁrb%m o@@te%@wa %“@ﬁ%l%hlalilnavfah%%?@lw
Monocyt ¢ noattractant Protein; MJ: Miltiplicity of infection; Hepes:

N-[ 2- hydsr et hyl ] pi perazi ne-N - [ 2- et hanesul fonic WO 01/ 66754

PCT/ BRI 130 CAHC+2]3 odhpdaniohoh axs s NHSEoN-¢ydaoky sotodingi de; NSO
Non- secretlc%ﬁ%rmuse nyeloma 0; 5 OCT: Optinumcutting tissue comnmpound;
VPBS: ai ning 3% Marvel ; PBS: Phosphate Buffered Saline; PBST/O0. 05:

Phosphateneif e ef £d PpfdBes toP. OBPef Vi VAndveRn-203 in an in vivo model

of allergic inflammation
EXAMPLE 15: Neutralisation potency of CAT-213 in an eotaxin-
mediated chemotaxis assay using L1.2 CCR-3 transfected cells:
rhesus monkey and mouse eotaxin

10 EXAMPLE 16: Neutralisation potency of CAT-213 in an eotaxin-
mediated chemotaxis assay using human eosinophils
EXAMPLE 17: Neutralisation potency of CAT-213 in an eotaxin-

mediated eosinophil shape change assay

15 EXAMPLE 1

Isolation of Anti-Human Eotaxin scFvs

scFv antibody repertoire

A large single chain Fv human antibody library (Vaughan et al,
20 1996) derived from B-lymphocytes isolated from tonsil, bone

marrow and peripheral blood and cloned into a phagemid vector

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 C-terminal stretch of 6
25.. histidines to enable scFv purification by immobilised metal
affinity chromatography (IMAC), and a short sequence derived
from c-myc 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



PEST: Phosphate Buffered Saline + 0.1% (v/v) Tween 20; 10 pM Piconol ar;
PAGE: Pol yacryl am de Gel Electrophoresis; PCR Polynerase Chain Reaction;
scFv: SinglogiwaEan fragnent variable; SDS: Sodi um dodecylpcaubphaie; 15
SELDI : Surface-enhanced | aser desorption/ionization; TNF-a: Tunour
Necrosi s Factor-al pha. LI ST OF EXPERI MENTAL EXAMPLES EXAMPLE 1: Isolation
of anti-human eotaxin scFvs 20 EXAMPLE®2: Neutralisation potency of scFv
3& in a chenotaxis assay EXAMPLE 3: Derivation and sequence of CAT-212
EXAMPL BT oSddder indiatye Sof (Neare)21 FaxxAvre B 525 indiunyt i dfat T Potdhey of

CAT- 212 410 Q. t.axi %)igﬁ@ ; 5 2d 2 tiLd ay for
eot axi ﬁldbi ng}%gﬁ%@ ﬁ‘l)l(cjfé}'sl'S 2%5; B ﬁ/%{ 7. t‘g?lr:ngﬁgﬁg&oh g‘QHQC%\T%%g&%ﬁ ;fniyty

for eotsXiavtiEXANMELER: IvHUs el idntaaxy weconqetd tdmred orobigwdingy t o CAT-212 30

EXAMPLE 9: ufralisation potenc CAT-212 in a ium fl.ux .assay
EXAVPLE 76! ARG iRﬁ‘?@P%‘%q%A&afﬁ“% 5 Hatr}lrfar%c%a a r%&ihy‘bld MPLE 11:
Conver dihedf fGivhr i |9Ghd O it QAL WA I &bnbdd RGEId GB01/ 00927
41 EXAMPLE 12: Neutralisation potency of CAT-213 in a chenotaxis assay

EXAVPL B e realr b Phasip dihitS%n assay for eotaxin binding to CAT-212 5
EXAMPLE 14: Effects of CAT-212 and CAT-213 in an in vivo nodel

Rescue of phage for ELISA
Individual colonies from rounds 2 and 3 of selection were

10 inoculated into 96-well plates containing 100 pl 2TY medium
supplemented with 100 pg/ml ampicillin and 2% glucose (2TYAG)
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 at 37°C. 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 ug/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 ul phage-containing supernatant from each well
recovered into a 96-well plate. To block the phage, 20 pl of 6
x PBS containing 18% Marvel blocking solution (6MPBS) was
added to each well and incubated at room temperature for 1
hour. The phage are now ready to use in ELISA.

25 Phage ELISA
Flexible 96-well plates (Falcon) were coated overnight at 40°C
with 0.5 pg/ml human eotaxin in PBS, or with PBS alone as a
control. After coating, the solutions were removed from the
wells, and the plates were blocked for 1 hour at room

30 temperature in PBS containing 3% Marvel (MPBS). The plates
were washed 3 times with PBS and then 50 pl of pre-blocked
phage was added to each well. The plates were incubated

stationary at room temperature for 1 hour. The plates were



of allergic inflammati on EXAMPLE 15: Neutralisation potency of CAT-213 in
an eotaxi n- nedi ated chenotaxis assay using L1.2 CCR-3 transfected cells:
rhesus nowkew@nd nouse eotaxin 10 EXAMPLE 16: Neutral i satgqiigpAfgssy of
CAT-213 in an eotaxin- nediated chenotaxis assay using human eosi nophils
EXAMPLE 17: Neutralisation potency of CAT-213 in an eotaxin- nediated

eosi nophi | shape change assay 15 EXAMAE 1 |sol ation of Anti-Human Eot axi n
scFvs scFv antibody repertoire A large single chain Fv hunan anti body

| i br ar yasViadghdrthet3 athangx® 1F9E)BSd@onked nnemOBYy niyoby tTesans dlat ed from

vas usod Y SR Sney ThitIEe o, BPE A A S b e a

1.3 x 1010 individual reconbinants. Antibodies from this repertoire also
incorporate a C-termnal stretch of 6 25,, histidines to enable scFv

puri fi &t ety Slamobi( isled® frdtralantdiaeme; Y IdHr srattdg i he), and a
shord S@ﬁl%%%%i%l (r)'avf]eda i riQ{ns%d@/‘Eiitl%tH(r??iV'i@xe MPEIERRId G ARl LRy st em

usi ng the nonocl'onal anti-c-nyc antibody, 9E10. 30 Sel ection of scFv Human
eot axi mplCabrirgtgd BicaSdE te noes) )t avgs redatred fatr 10 hypgymd Eaxih hgratd rect |y
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mcrotifre p aesddhudthorsdhg didsst(TMnd iginsel faidtomte M2 titered
units of library phage were used. Three rounds of selection of the scFv

i brar yeheer exdsiard drameri ol 1ol @ tiarrrded- ashriti fP Pt FITRRA L Weudian et
al’1&9%ﬁ9hdﬂﬁ¥ég(8¥ﬂuntil colour development. The reaction was

stopped by the addition of 25 ul of 0.5 M HyS04. The signal
generated was measured by reading the absorbance at 450nm

(Ag450) 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 scFv being identified by
phage ELISA. When the same scFv library has been selected
against pther antigens, many more scFvs are typically

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

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

EXAMPLE 2
25 Neutralisation 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



5 clones fromrounds 2 and 3 of selection were rescued and screened by
phage ELI SA. Rescue of phage for ELISA Individual colonies fromrounds 2
and 3 of A%khan were 10 inocul ated into 96-well platesGaag@lggsag 100
pl 2TY nmedium supplenmented with 100 pg/m anmpicillin and 2% gl ucose
(2TYAG per well. Plates were incubated at 37C for 4 hours, shaking.
ML3KO7 hel per phage was added to each4fell to an MO of 10 and the plates
were incubated for a further 1 hour at 37C. The 15 plates were centrifuged
in a bedtht opxeess sifageehts 2000t rpm 14 otedOrap hait es. iThebstpénnuivnt was

renoved. .and cell pellets re resuspended in 1 pl _2TY supplenmented with
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over ni gitr3 shedkéigor Ry Bl BSmIgF £ € edwa F g esh ado 29000 r §audoend Op20 nin and
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ELI SA Hrexits eo@tcawr| kel at £sa (TFedcowg 1l wep katoat @dsdaef ni ghonatwi8iC with

0.5 / n eotaxin in PBS, or with PBS al one a ontrol. ter
Soot PoMe N0 St eyl T et e ot oary ohr SnafeRbedl cebléonr
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(MPBS) . e plates were washed 3 tinmes wth PBS and then 50 pl o
pr e- bl odkedl r hewel WasTlag dedo t ohamledir wef¢re ThrPprated hEre patvdated
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20 the pores in response to a CCR3 ligand, such as eotaxin. After
a defined incubation period, the number of cells that had
migrated through to the bottom chamber were counted, and this
number 1s a measure of the chemotactic activity of the
15 chemokine that was placed in the top chamber. Inhibition of
this chemotactic activity can therefore be assessed in this

assay.

Maintenance of CCR3 cells

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 maintained in RPMI-1640 (Sigma) containing 10%
heat-inactivated FCS (Biowhittaker), 2% L-glutamine (Sigma),
10 U penicillin (Sigma), 100 g/ml streptomycin (Sigma), 250

25 ug/ml kanamycin (Sigma) and 400 ug/ml Geneticin (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 was
required for the chemotaxis assay. The response to 50 ng/ml
eotaxin was carefully monitored, as the number of migrating

30 cells can decline with cell passage number, presumably due to
alterations in the CCR3 expression level. Typically, a 10 %
sample of the cells migrating through to the lower chamber
were subsequently quantitated by flow cytometry. It was found



(PBST) followed by 3 changes of PBS at roomtenperature. To each well, 50
pl| of an anti-gene VIII - HRP conjugate 5 (Pharmacia) at a 1 in 5000

di lution i \\RBasWas added and the plates incubated at rgRIT¢EITRBSABL Ur e
for 1 hour. Each plate was washed 3 x with PBST followed by 3 x wth PBS.
Fifty pl of 3,3 ,5 5 -Tetranmethyl Be#ézidine (TMB;, Signma) substrate was
then added to each well, and incubated at roomtenperature for 10 30

m nut exhat W idg /a0l cast devel opstierd 1. 1yl hiendweaed | drensisax 58 oppegl, Y0+ he
addition of 25 pl. of 0.5 M H2SO4. The si gnal _gener(?t ed was neasured by
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difficult to isolate eotaxin- specific scFvs, wth only 4 different scFv
being identified by phage ELI SA. When the sanme scFv |ibrary has been

sel ected against pther antigens, many nore scFvs are typically 20

i dertti f1'€d" lscl‘zg ‘&Y dentified for further characterisation was named
3&3, amthd et tonei € oNss S§ anl f e B avanst ed RENT - hedmn (SDdmxy N of 5- 10
fold over that seen on PBS in ELI SA_ EXAMPLE 2 25 Neutralisation Potency
of scRFOIGRIiTHh Botepdaterelh dteef R¥fentianes Reres®Backy? ol The
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using an In vitro chenotaxi s assay. e chenotaxis assay isS a particularly
rel evaniin muplircateotwescy daskayedste tthes ddweiadad | codrycedt eat Bom nin o

chefpat iract .0 SC7S4, ECTI CoOL 0987 44,0, esphenshaepel  podpt 1
cell s eypressdd@idhe scFv 3G3 was 100 pg/ml to 1 pg/ml. Human eotaxin

(AlbaChem) was added to a final concentration of 50 ng/ml when
mixed with the appropriate test scFv. All samples were
incubated for 30 minutes at room temperature. CCR3 L1.2 cells

15 were centrifuged at 1,200 rpm in an Heraeus Sepatech 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 107 cells/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 (10° cells total) placed into the top chamber of
each transwell. Incubation was for 4 hours at 37°C under 5%
CO,. The plates were tapped gently prior to removal of the

25 transwells, to dislodge any cells attached to the underside of
the membrane. Cells migrating through to the bottom chamber
were resuspended and counted using a flow cytometer. Samples
were each counted for 60 seconds using a medium flow rate. The
percentage inhibition of chemotaxis caused by the test

30 antibody was then determined.

Purification of scFv

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



CCR3 receptor will mgrate towards an eotaxin gradient by chenotaxis. The
net hod detailed here is based on that 5 described by Ponath et al, 1996a.

Briefly, @@f@xsissnas placed in the bottomwell of a Tr an%d?mﬁ!/@ﬁ
(Costar), along with the test antibody in an appropriate buf/ er.

Transfected cells expressing the CCR3 receptor were placed in the top
chanber of the Transwell. The two ch&fbers were separated by a pol yester
10 menbrane with a pore size of 3 uM Cells only noved through the pores
in respoise wap &£ IQGR3 priqrawtd SucHME e ATHAG. (Afmler was defamddtiagtubat i on

period, .the nunber. of cells t ad ,magarated through to bottom
chanberwj\ﬁgjr & csolumr?tleed,Co;lnocf1 X hqtls]agﬁr%léjr qrg)wg neasure’ e{tne%gﬁém)t actic

acti vi tanaodirtdhe T < heraki gt hatl e placeathdm ddwd tap Gheddierte 150y biti on
of this chenbtactic activity can therefore be assessed in this assay.
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106 /m for use in the assay. No stinulation of the cells to up-regulate

CCR3 expression was required for the chenotaxis assay. The response to 50
ng/ M CGedtlakive mfadaves e d yonoanteridiigadsl athed th &0 imriagrcat i ng 30 cel |'s

Co SOl soll Rgpate DSt PUESUIRHICEUS 0 plldseal g0 1 the
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cyt Omatwrayt'erl)t gfvasTEfsouv?a(ljs Vé\l?ic?elc{,66a7n5d4 tI?lCeT/c%?L /souos%zze?nsion incubated on
a turning 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 MgCl,; added. Two ml
of a Ni-NTA slurry (Qiagen), pre-washed with buffer (50 mM
sodium phosphate, pH 8, 300 mM NaCl) together with a protease

20 inhibitor tablet (Boehringer Mannheim) were then added to the
periplasmic 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 centrifuging to collect the agarose in between each wash. Ten
ml of wash buffer was added after the final wash, and the
slurry was loaded on to a polyprep column (BioRad). Two ml
elution buffer (50 mM NaPi, pH 8, 300 mM NaCl, 250 mM
imidazole) was added to the drained agarose, and the elutate

30 was collected. IMAC purified scFv was buffer exchanged in to
PBS by use of a Nap 5 column (Pharmacia) according to the

manufacturer's instructions. The Az was read and the protein

concentration determined using a molar extinction coefficient



45 that 50 ng/m eotaxin typically induced chenotaxis of 8, 000- 10, 000
cells (this is the 10 %value; i.e. 80,000B100,000 <cells mgrated through
to the | owgyoi%@gayaber in total). 5 Chenotaxis Assay The ch E¥difosssay
buffer conprises RPM-1640 (Signa) containing 1% endotoxin free BSA (Bayer
Pentex), 100 UmM penicillin, 100 }ig/m streptonycin. Test solutions of
anti body (in duplicate) were diluted to the desired concentration in 10
assay kuf fiemg it yiicrali ididl whion uange fian dAVRGERUREY et (See i medo
section) sckFv 3G3 was 100 pg/m to 1 jig/m . Human eotaxin (Al baChem was
added #8 &lMigv@itsc@tcemtOrati on of 50 ng/m when nixed with the appropriate
test scFv. Al sanples were incubated for 30 mnutes at roomtenperature.
CCR3 L1.2 cells 15 were centrifuged at 1,200 rpmin an Heraeus Sepatech
1.0 beechiios centrifuge for 5 mins, the nedia renoved by aspiration and
the cells resuspended in 25 nm of PBS.. The cells were then re-centrifuged
and X h& v&dia pslater fogs rgddded Si%"aéé% s ST 1399AY. Hest

sol uti Qigu0-i6, MiRaTe 20 Weld rcuer o Pl seed 3@t 0i & heo ok onrghanbers of the

Transwel | plates.” Transwell's were placed over the test solutions and 100
pl of eeltidody06 scallleraimrs o pllasetddetrs teheategnhanber of each
transwell. Incubation was for 4 hours at 37C under 5% CQO2. The plates were

tapped gently prior to renoval of the 25 transwells, to dislodge any cells
att achegkAampnmes under si de of the nenbrane. Cells migrating through to the
bott om chanber were resuspended and counted using a flow cytoneter.

Sanffl edPe et It RIDUTREETW B0 &Econds using a medium flow rate. The

per centage ﬂaahin@éx%eof o@%?ﬁg) ¢ S GANSRE st diest 30 adpedy was then
determned. Purification o ckFv
relatively unsuitable candidate for any therapeutic

application.

15 A further scFv antibody, named CAT-212, was obtained using a

variety of techniques and its DNA sequence determined.

DNA Sequencing
DNA was amplified by polymerase chain reaction (PCR) from

20 individual colonies on 2TYAG agar plates using the vector-
specific primers pUCl9reverse 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. The PCR products were

25 purified using a PCR Clean-up Kit (Promega) in to a final
volume of 50 pl H20. Between 2 and 5 pl of each insert
preparation was used as the template for sequencing using the
Tag Dye-terminator cycle sequencing system (Applied
Biosystems). The primers (Osbourn et al, 1996) gene3leader,

30 PCRHLink were used to sequence the Vy and PCRLLink and mycseqlO

to sequence the Vi of the scFv.

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



To determ ne the potency of 3G3 scFv in the chenotaxis assay, WO 01/ 66754
PCT/ GB01/ 00927 46 scFv was first prepared by | MAC. 2TYAG (5 m) was

i nocul at eg,g Wests42 Single colony of 3G3 and grown overni gh;CT@(t;BO?iQ,ggn
shaking. This overnight culture was then used to inocul ate 500 of 2TY

containing 100 pg/m anpicillin and O.1% gl ucose, 5 and grown at 30C,
shaki ng, until an A600 of 1.0 was attéﬁned | sopropyl

5-D-t hi ogal act opyranosi de (I PTG was added to 1 mm and the culture was
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di lution (r¢spaetevrglpf TES was added, and the cell suspension incubated on
a turning wheel at 40C for 30 m nutes. This caused osnotic shock and
yi el ded a periplasm c extract containing the scFv. 15 Residual cells and

debris Wel e ely£desh by, Ca@mw HQ?ﬁ\bHBsabf 2n@0QntRBLEeEs2Qeenut es at 40C.
The supernatant was transferred o a new tube, and 50 pl of 1 M MwWC12
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The prepas atl O MaSgeNELDAE eflor rehat heagvy @N@I:ﬁll@ﬂtCET zDzz: wdle Ni - NTA was
pel l eted by centrifugation at 2,000 rpmfor 5 mnutes, and_the super nat ent

was aspl@%@*éhlfleorh%s a%%?%sea RIHRS hie? & %%h\étﬁ Faniges i G5 m14hash
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has only 2 changes from the DPx5 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 changes from
germline, 4 of which are in CDRs. This should further minimise
any possible risk of immunogenicity when these human

antibodies are used to treat patients.

20 EXAMPLE 4
Specificity of CAT-212

Two techniques were used to investigate the specificity of
CAT-212: phage ELISA and Western blotting.
25
Phage ELISA
To determine the specificity of CAT-212, a phage ELISA was
performed against human and mouse eotaxin, and a panel of
related and un-related human antigens; MIP-la, MCP-1, MCP-2,
30 MCp-3, MCP-4, IL-l«, IL-1f3, IL-5, IL-18, IL-12, RANTES,
transforming growth factor (TGF)-pl, TGF-B2, TNFo and PBS.

Individual E. coli colonies containing CAT-212 phagemid were



30 was collected. IMAC purified scFv was buffer exchanged in to PBS by use
of a Nap 5 colum (Pharnmacia) according to the manufacturer's
instructi@yoyesng A280 was read and the protein concentr glidgagfahesM ned
using a nolar extinction coefficient WO 01/66754 PCT/ GB01/00927 47 of 1
mg/ M protein = A280 1.4. Purified scFv was stored in 500 pl aliquots at
-70C. Results 5 Typical data for purfl?i ed scFv 3G in the chenptaxis assay
is shown in Figure 1. The IC50 for scFv 3G is 800 nM This antibody is

t her ef dﬁ@@lawmaiénlpo%% arpkAvmubaed erd (et i ot dhd Befirence of

CAT- 212 .The 0 t hody, a
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techni ques and its DNA sequence determ ned. DNA S C
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a final nut e ext ensi on t 72C.. T roduct s 2 d |ed
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Bet weernp e iyt phitd Seckindserie msepaday Ot[hé/\/&SellB@dn@ﬁetﬁS@ll@itmjlate for
sequenci ng using the Taq Dye-term nator c%gl e, sequenm ng system (Applied

Bi osystleysjen el jFa e {ioshotth e afor 159ay i a3y edyerphage-
10 containing supernatant (5 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 coating concentrations and suppliers of the various

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

20 eotaxin. This may indicate that CAT-212 recognises mouse
eotaxin, albeit relatively weakly compared to human. No
commercially available eotaxin could be obtained for any

species other than human or mouse.

25 Western Blotting
Sodium dodecyl sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) was performed using a PHAST system and 10B15% gels
(Pharmacia). Samples of eotaxin and human MCP-1 (400 ng) were
run on the gel, alongside molecular weight markers.

30 Electrophoresis was performed then proteins were transferred
to an immobilon-P (Millipore) membrane by diffusion. The
membrane was blocked by incubation MPBS for 1 hour, and then

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



30 PCRHLi nk were used to sequence the VH and PCRLLi nk and nycsegl 0 to
sequence the VL of the scFv. The nucl eotide sequences of CAT-212 VH and VL
are shownyigy g0 01/ 66754 PCT/ GB01/ 00927 48 1D NO.'s p@aidsodinne27
respectively. The derived amino acid sequence of CAT-212 VH and VL are
shown in SEQID NO.'s 2 and 4, respectively. 5 The individual VH and VL
segments of the antibodies were alidgred to the known human germline
sequences in V-BASE (Tomlinson et al, 1995) and the cl osest gerniine

i dent i fiired1cTaatclsasosting@PBS Mferf dr hole , hehwk igigaiart afoc@AT- 212 was

identified as DP49, mher the YH3 fam ly. The CAT-21 H_ 10 has j ust
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of the Vk1 famly. The CAT-212 VL has only 2 changes fromthe DPk5
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possi blie yg/ak dfor mmiveagenioa for ewzerf inlzd s eralsina T heantlidiodiaes pdraeadsed t o

treat patients. 20 EXAMPLE 4 Specificity of CAT-212 Two techni ques were
used t(%nitrﬂ/g&ll gfé‘%étt%esg@ﬂeﬁ%%aﬁv @fndyéﬁf‘?-offfl. Zcpﬂﬂzib_é:aéi_lé ”:‘igg Wést er n
bl ot t i NGyneA% IR JeA SA T Gcdpt,erdline ity HRCidfdrkifaetdfr&AT 212, a phage

ELI SA was performed agai nst human and nouse eotaxin, and a panel of
rel at ed revtdugt-ircglsat ed hunan antigens; MP-la, MCP-1, MCP-2,

10
CAT-212 scFv reacted specifically 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 concentration did not react with

15 either eotaxin 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 Example 12) was
tested in the chemotaxis assay, as described in Example 2.
Prior to testing, monomeric scFv was prepared by FPLC gel

filtration chromatography.

25 Preparation of monomeric ScFv
Monomeric scFv was prepared by gel-filtration of IMAC-purified
material on a Sephadex 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 Azgo nm ©f the pooled peak fractions.

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



30 MCP-3, MCP-4, IL-la, IL-13, IL-5, 1L-18, I1L-12, RANTES, transformng
gromh factor (TGF)-131, TG~ (32, TNFa and PBS. Individual E. coli

col oni es kdyng CAT-212 phagenmid were WO 01/ 66754 PCT/gagl, 49

i nocul ate ir%?slgﬁg m 2YTAG and i ncubated at 370C for 4 hours, é@&g%;ng.
ML3KO7 hel per phage (Pharmacia) was added to each tube to an MJ of 10 and
i ncubated for 30 min at 37C for 1 ho¥k, the first 30 mnutes static and
the final 30 mnutes 5 with gentle shaking. Cells were pelleted by

cent ri foogadtfiesh satFv 3vBOErqem I arg/nd oyt 9 dhd dlhersiipler nat ant  di scar ded.
Cell pellets were resuspended in 5 m 2TYAK and incubated at 30C

overni ght with shaking. The next day, the cells were pelleted by
centrifrgatimn at 3,500 rpmfor 10 m nutes. The phage 10 cont ai ni ng
supernatant (5_m) was carefully transferred to a fresh tube, 1 m of
6VPBS ddfedesanid s meibhatharatlly doiv e peadi €% F e h Rt iR 4HP- bl ock the
Phage Riilz 10 i i cod b COAL] R FONGENtRigNs AN G Supgd er s of the

vari ous antigens are shown 1 n Table 1. ELI SAs were perforned

essent itatdns fEsctoes drl Bedte Il Exaing] earll . ICEheof esPt & @8BepMhoW®he in Figure 9.

CAT-212 is specific for hum taxin.and does . npt_cross-r ith any
unrel a ]oq?l Y Rffan Qag%(?%ér}?d '?fé%et OTR v]eer§ i ghtE sf(g[ﬁ%—lg\éojiér
backgr o ARTREN PN HBOUSS: K e U AXINEs BHSy i ivsigatent-hato GAT-212.
recogni ses nouse eotaxin, albeit relatively weakly conpared to human. No
comer ¢iiahly aadidrdblanteotendaridoulan i@ lditidihen Fodhy  speci es ot her
tha|11 human or nouse. 25 Western Blotting Sodi um dodecyl

sul p‘?‘lat e- pol yacryl am de gel el ectrophoresis (SDS-PAGE) was performed using
a PHASTEspyrerman @nd 10B15% gel s (Pharmaci a). Sanpl es of eotaxin and hurman

MCP-1 (400 ng) were . o
(CAT—259 Competition Assay for Eotaxin Binding to CAT-212

Introduction
CAT-212 when passively immobilised to a suitable polystyrene
15 microtitre plate was shown to bind eotaxin in a concentration
dependent manner as defined by its dissociation constant (Kp).
B-emission from '*°Iodine labelled eotaxin generates a
detectable light signal (scintillation) when it interacts with
a phosphor impregnated microtitre plate (Flash Plate™). The
20 short range of this emission ensures that the resulting signal
is due to bound antigen with little contribution from unbound
material. This technique was used to determine the Kp of the
eotaxin-CAT-212 interaction 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 ul of 40 nM IMAC-purified CAT-212 (for method of

30 preparation, see section 2) diluted in 0.05 M carbonate-
bicarbonate buffer (Sigma). The plate was sealed and incubated
at 4°C for 4 hours, then it was emptied by inversion and

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



run on the gel, alongside nolecular weight markers. 30 El ectrophoresis was
performed then proteins were transferred to an inmmobilon-P (MI1lipore)
menbr ane Ry dickiysi on. The nenbrane was bl ocked by i ncubgidangYRBs,f or 1
hour, and then probed with 10 ug/m |MAC- purified CAT-212 sckFv or an WD
01/ 66754 PCT/ GB01/00927 50 irrelevant scFv in MPBS for 1 hour, shaking at
room tenperature. Followi ng this, t he? nenbr ane was washed (3 x 2 mnutes)
in PEST, and then incubated with bi ot i nylated anti- nmyc tag antibody (9E10)
at 1 Julgmﬂdlfa@rely FAfroreAfussr theotHartes Waigs Iemathe bt eI Hicubarat with

treptaV| , before a final wash. The
ot wass %legcelgl('??u‘(n{D @su s’tr%fg r(r)gts a%nd exposed to x-ray film

(Arrersham Hyperfilm ECL), follow ng the manuf acturer's instructions. 10
CAT- 212 scFv reacted specifically with human eotaxin, as a distinct band

of t he THe iS¢ T &du s \%“@ﬂs%§%@§§ﬂ/é@ 14ihi (S AP band in the MP-1
| ana ves datienteto A€onyole sdielaaRt, SERER) { e sarRagoncent rati on

did not react with 15 either eotaxin or MCP-1 EXAIVPLE 5: Neutralisation
Pot encyeafe GATRER |3TMCE@tra>hufde3dlqat%df€(ﬂem<m@@m’@yO@ jJIhe pot ency

f CAT- 3, 2 tested h
gssay diléva&g:sacr{rei O? fw s %(J;L'H%elgr Etoe)rsﬁwassatmé)sflsngasl C}u&e rlcces XI S
prepar gd 1wl Gywelo fi |dﬂ #0 @M it amaicagaphy(as Piapar athe)rppafte

nononeri ¢ sckFv Monomeric scFv was prepared by gel-filtration of
| MAC- pWigisf ise Lashtadtd &N BHo et Sk fHa dd@oy 5 Wit f Phat radiAEPLC syst em

10 The plate was counted on the Packard Topcount scintillation

counter (wells counted for 2 minutes each) .

Data was analysed using a 4-parameter logistic equation using
GraphPad Prism (GraphPad Inc) to give apparent ICsp values.
15 Y= Bottom + (Top-Bottom)/(1+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 compete for ['**I]eotaxin binding to CAT-
212 coated to a flash plate. CAT-212 demonstrates an ICsp of

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

EXAMPLE 7
25 Determination of CAT-212 Affinity for Eotaxin

Assay Protocol
A Flash Plate™ was coated with CAT-212 and reagents prepared
as described in Example 6. A serial two fold dilution of

30 [usl]eotaxin +/- one hundred fold excess of unlabelled eotaxin
in Assay Buffer was prepared and 100 pl samples in duplicate
added to the coated plate. The samples were sealed and

incubated for two hours at room temperature and counted.



The columm was run in PBS at 0.5 m/mn, and 500 pl sanple was | oaded.
Fractions containing the purified nmononeric scFv were 30 coll ected. The
concent r afyiPfl/68¥s54SCFV was determ ned by reading the A280 pgypp@foildds7P00!l ed
peak fractions. A typical dilution range (in assay buffer) for CAT-212 FPLC
WO 01/ 66754 PCT/ GBOL/ 00927 51 purifed scFv was from1 pg/m down to 0.001
pg/m. Results The results are shown5Bn Figure 3 (nean of three
estimates). 5 CAT-212 inhibited eotaxin-nedi ated chenotaxis of CCR3
transfected L1.2 cells with an 1C50 of 650 + 83 pM The nodifications nade

to 3&3 adacgﬁhﬁerefore led to qver 1000-fol d ir((pro%frr@nt in_the potency of
this s i hIRS TR HIR i RY PO GHISA ot EntS ant T S HY a%F H' et al i si ng
ant i bodyz1,11 0 FXAMRLRo s (B Bldr Copmatddd OB ASSE: f ot @xhd & ngidg to
CAT-212 Introduction CAT-212 when passively imobilised to a suitable

pol yst yicenerlas nfcr Oact EL D) AtEWAd )shown to bind eotaxin in a

concg—;ntrat’i on dependent manner as defined by its dissociation constant
(KD). (3-em ssion from 125l odi ne | abell ed eotaxin generates a detectable
i ght gSilgnad [(Skiigithatfosy Wwheand tcondettacdision f Ky ahphagfhod tiynpnagnat ed
mcrotitre plate (Flash Plate TM. The 20 short range of this em ssion
ensur eSuphdth§ Hed Je‘EWFt}?ﬁJsIP% Le | ORGP TR boURd antigen with little

contribution fromunbound material. This technique was used to determ ne
the KDof the eotaxin-CAT-212 interaction and the relative affinity of CAT-
212 andlTGATURI8 {seehExanpseallBjeprieparks iwss bf doerpiecatehard 2Blot

InhﬁpltEfHEure 5) of the bound/free ratio vs bound giving a straight
line with a slope=-1/Kp and an x-intercept of Bwax when the
ligand is binding to a homogeneous population of binding

sites.

15 Results
From the Scatchard plot (Figure 5), the affinity for eotaxin
binding to CAT-212 was estimated at 146 pM.

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

Introduction
To address the in vivo activity of CAT-212/CAT-213, two
strategies were employed (see Example 14):

25 (1) Effecting eosinophilia in a mouse model by injection of
human eotaxin;
(2) Effecting eosinophilia in a mouse model by inducing the

production of endogehous eotaxin.

30 For the second approach, it was first necessary to determine

whether CAT-212/CAT-213 recognise mouse eotaxin.

Assay Protocol



Assay Protocol The wells of a Flash Pl ateTM (NEN SMP200; 96-well) were
coated with 100 pl1 of 40 nM I MAC-purified CAT-212 (for nethod of 30

prepar at i @i o1%88s45ection 2) diluted in 0.05 M carbonat e- icagacpanese buffer
(Sigm). The plate was sealed and incubated at 4C for 4 hours, then it was
enptied by inversion and blocked with 150 pl 1% Marvel in PBS (Sigm)
overni ght at 4C. WD 01/ 66754 PCT/ GBO1?$0927 52 |Immediately before use the
plate was enptied by inversion and washed 3 times with PBS, then blotted
dry. THelaglsBLaRA T evafaBrepapes eds ofie FFMAPAR di Nk L BNPAR) 5 BbAY@RNi ng 0. 5%

bovi ne : ! I . .S I r i - (0 buffer
to gi vesge%ﬂgl]ora]%%ﬁrgté%]%llugﬁlpcfrllsigdt%.lﬁﬁﬁlg:yllﬁﬁcgodmﬁu%%%%ogls ensarrpl e
was addestd:aime(Red) frolAsveed Hyf & Wndmid@ MR 5P} -adactin (Amrer sham) .
The plate was seal ed and incupated at roomtenperature for_ 1-2 hours. 10
The pl AERFLTAMIFY G-I SR GAEHoRd ot Q?c)i imilaélr?‘gnlo%dﬂnt er (wells

couns edy f g 2 4N 4HE 6 RS lia MRS andly Sech st asdupad aRi er 1 ogistic
equation using G aphPad Prism (G aphPad Inc) to give apparent |C50 val ues.
15 Y= Botawratedq Fop-Boen omiigesatond oy 30 oHis | Stapeygd and thegari t hm

of concentration Y,is_ the CP esul Ei e 4 shows the results of an
assay icgan?/ﬁ]i% YU saeb%ﬁséaé]%%%lefgl , E\Ff\/(zagnpulseggg'to conpete for [1251]eotaxin
bi nding to CAT- 212 coated to a flash plate. CAT-212 denonstrates an | C50

of 42.5 pMin this assay (nean of 4 estimates). EXAMPLE 7 25 Determ nation
of CAT-3asul&3inity for Eotaxin Assay Protocol

10 The ICso estimate for CAT-212 binding to mouse eotaxin is 296
nM (mean of two estimates). The data are shown in Figure 6.

CAT-212 therefore recognises mouse eotaxin.

EXAMPLE 9
15 Neutralisation Potency of CAT-212 in a Calcium Flux Assay

Introduction
This functional assay is designed to measure the increase in
intracellular Ca”‘préduced 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-
3AM) and fluorescence monitored over t;me using FLIPR. In
FLIPR, measurement of fluorescence in every well is performed
at programmed intervals (every 1 or 5 sec) and reagent is

25 added simultaneously to each well. The increase in
intracellular Ca®" concentration induced by eotaxin binding the
CCR3 receptor is measured and is proportional to the increase
in fluorescence. The inhibition of this response caused by
CAT-212 binding to and neutralising eotaxin can be

30 gquantitated.

Assay Protocol

CCR3 cells were activated by supplementing the usual culture



A Flash Plate TMwas coated with CAT-212 and reagents prepared as
described in Exanple 6. A serial two fold dilution of 30 [125,]eotaxin +/-
one hundrgg) fiRkessexcess of unl abelled eotaxin in Assay Bye&pianear epar ed
and 100 pl sanples in duplicate added to the coated plate. The sanples
were sealed and incubated for two hoges at roomtenperature and counted.
WO 01/ 66754 PCT/ GB0O1/ 00927 53 The data was anal ysed by non-1linear curve

fittin A t. f wi ndo sqf tware pac e [Bi f.t)_ according to
the f gr}elrérjsujlug(? WES? IﬁfETLh%Pnfl (%ﬁ[ﬁ k3uocélrﬁwer e@diﬁ# 5s jf%reo%%r)e}é&“friSgand
concentgmitdoso Kibhd hex@pd finddty twondinBreesd ECREE tpie 86 1sh ngh&idieus
concentration. The data is then visualised by the use of the Scatchard Pl ot

10 (Fi gl ®)9bFtidfe Pourfl eI & PR giAFngrated reihtcetise with
a sl opgrsld KR andh afy=d Nieroapt @fo Bk whan tdis,sbdgand 4 @gpdl'dﬂg to a

honbgeneous popul ation of binding sites. 15 Results Fromthe Scatchard
pl ot5 ( Riegurse/m8l) ,irt IRPME¥G41] toorftorireigtaxire sl yndirepa e dCAT-124 2f Wwes-37M | mat ed

t 146 EXAMPLE. 8 .20 Mo taxin Conpetiti f i ndj ta CAT-212
Pt ol SR S PR T R b e Cathes) i ©12
strateg e were. ergd ayed { see-Exam e nkdba 2R (9r B egin nge epcnophilia in

a nouse nodel by injection of human eotaxin; (2) Effecting eosinophilia in

a nmous& Nodsiing et ey e rpmariad omast igh en@ximice in
FLIPR buffer (125 mM sodium chloride, 5 mM potassium chloride,

10 1 mM magnesium chloride, 1.5 mM calcium chloride, 25 mM Hepes,
5 mM glucose and 0.1% FCS, pH 7.4). They were finally
resuspended in FLIPR buffer at 1 x 10°/ml and 100 pl plated out
onto a 96-well black-walled plate with a clear 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, relatively dense,

monolayer of cells.

A dilution series of CAT-212 was prepared at 6 x final
concentration (final 200 nM-1.6 nM) and pre-incubated with an
20 equal volume of 60 nM eotaxin (Cambridge Bioscience) for 10
minutes at room temperature. All treatments were prepared in
at least duplicate using FLIPR buffer in a final volume of 100
Bl in a 96-well polystyrene plate (Corning). The final
concentration of eotaxin on the cells was 10 nM.
25
The plate containing the fluo-3-loaded cells was placed in
FLIPR and fluorescence readings made every 1 sec for the first
60 sec then at 5 sec intervals until the end. The experiment
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



30 For the second approach, it was first necessary to determ ne whether
CAT- 212/ CAT- 213 recogni se nouse eotaxin. Assay Protocol WO 01/ 66754

PCT/ GBOl/Q,Qﬁ,?%675§4 Flash PlateTM was prepared as descri begdicgaaiy-e 6.
El even serial one in three dilutions of unlabelled human and nouse
Eotaxin (R&D) in Assay Buffer and m'xig Wi th 1251 -Eotaxin prepared at an
estimated concentration of 30 pM and O }il 5 added to the wells in

duplicate, T te . seal e i hcubat tuye for two
hour s, alf:hoeun %Sllgln% %%\é@?ﬁt%ppe%oﬁ%steoéges blglelggsrl ae%é)(?nq%xegﬁlg% gf FﬂjetSuI ts
10 The d4ebbeHdamtichforcAT2 2 2y brawli angid e mrsen@ataximhilsi 226 ¢ (nean
of two estimates). The data are shown in Figure 6. CAT-212 therefore

r ecogni’Ses™ Fbtd ePEBHAREH. PEXARPRELD RENRELTr AFPsHEFBRTPE BRCGCBP CAT- 212 in

a Cal ciym i WeASSAY 8 |didnduction Wl suddictipnalyassaysds desd gnad, to
measure the increase in intracellular Cat+produced when a receptor Is

bound anidri2@y aut iapneekieta si@soguativel aft hi s8Mecase, cells transfected with
CCR3 are | oaded with a Ca 2+ sensitive fluorescent dye (fluo- 3AM and
fluorescence nonitored over tine using FLIPR In FLIPR neasurenent of

fl uoresgeneerg nt@every well is performed at programed intervals (every 1
or 5 sec) and reagent is 25 added sinultaneously to each well. The increase

in i ntPHEEIQRaF Il 4 @Bricht4 e i vhth Héuedy ¥WsabtBx{¥Pbinding the CCR3

receptor is nmeasured and is proportional to the increase in fluorescence.
The inhibition of this response caused by CAT-212 binding to and
neutt al irsimydweotaxi n can be

Human nasal polyp is an inflammatory tissue characterised by
an infiltration of eosinophils. Eotaxin expression has been
documented as being up-regulated in nasal polyp and eotaxin
protein may be detected by immunocytochemistry using anti-

15 eotaxin antibodies (Ponath et al., 1996a). CAT-212 was
therefore screened for immunoreactivity with sections of human
nasal polyp.
éreparation of tissues for ICC

20 Human nasal polyp tissue was obtained from surgical samples.
Tissues were cut into 5mm® chunks and mounted onto cork pieces
using a drop of optimum cutting tissue compound (OCT; Sakura).
To freeze the tissues, 20 mls of isopentane was cooled in a
bath of liquid nitrogen and the mounted tissues immersed for

25 30 seconds. The frozen 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 tissue embedded. The chuck and tissue were then snap

30 frozen for 30 seconds in liquid nitrogen. The tissue was then
mounted onto a cryostat and 5 micron cryosections of each

human tissue cut onto microscope slides.



30 quantitated. Assay Protocol CCR3 cells were activated by suppl enenting
the usual culture WO 01/66754 PCT/ GB01/00927 55 nediumwith 0.5 pg/mn

sodi um buiwy @teg784Si gma) for 24 hours prior to the experi meAiGgBA/ oG ease
CCR3 expression and thus the magnitude of the response to eotaxin.

Activated CCR3 cells were washed twi gg in RPM 1640 and then resuspended at
4 x 106 5 cells/mM in RPM 1640 containing freshly prepared 2 pM fl uo- 3AM

(Mol ecubpsp ¥ SPESH 0B PRYE D! 8% ONH 64 BES drfMoFegul ar Probes) and 0. 1% FCS.
The cells 'were then incubated for 45 mn at 37C. Following this, they were

washed Rirege | an RAMIAB40L amels twg e Tescid RR big$erila@simEsagpien Thil ori de,

5 nmM pot.assiu oride, 1 nesi um.c ride . 1. 5 ¢ l.ci um

chl ori Séek}a%% %%lpelsr,qg %u}%\)%%ﬁv%%‘gg”%% If)e.kii;}é%é[,ﬁj “fﬂ‘-Fhi ]A?%%e?/eﬁ%lf%
finall yuse esuspemded in FLIPR buffer at 1 x 106/m and 100 pl plated out
onto a 96-well black-walled plate with a clear base (Corning) to give 1 X
105 tells per well. The plate was then centrifuged 15 at 1000 rpmfor 5 min
to givepah-gygn, relatively dense, nonolayer of cells. A dilution series
of CAT-212 was prepared at 6 x final concentration (final 200 nM1.6 nM
and pr edumzubat ssied sdcabon20werpiaf ixed ume Dimé0s hivh ebh ax¢at¢r@andt i dge

Bi oscience) for, 10 minutes at rpoomtenperature. Al .treatnents re

pr epar 64" %en%tt?lg%§¥aﬁlﬁﬁig%?efgslpjr@u ?Pﬁ”oﬁf?lélreﬁina%gfgﬁ i) %\ASI%?J% of 100
ul in acPbeaetindsl ystyrsperpt at® hi@irefHg)todhe) fimaé tsopcemtyati on of
eotaxin on the cells was 10 nM 25 The plate containing the fluo-3-|oaded

cel & \igere| Jebted 1 PR o3 f3vRk Ead efR et hR ath plgsomadEcBveryoursec for

the firg% room temperature. Slides 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 EnVision
anti-mouse peroxidase polymer as supplied (DAKO K4006) for 30

15 minutes. Sections were again washed 3 times in PBST and
stained with 3-amino-9-ethyl-carbazole peroxidase substrate
(AEC; Sigma). AEC substrate was prepared by diluting a stock
solution (2.4 mg/ml of AEC dissolved in dimethylformamide)
1:10 in 20 mM sodium acetate buffer, pH 5.2 and adding 0.15%

20 (v/v) of hydrogen peroxide. One hundred pl of AEC substrate
solution was added to each section and incubated for 5-10
minutes followed by washing in tap water containing 0.1% Tween
to stop colour development. The slides were then
counterstained with haematoxylin (DAKO $2020) for < 5 seconds

25 and then washed 3 times in water. Washed sections were then

coated in aqueous mount and a glass cover slip applied.

Results

CAT-212 at 30 pg/ml stained sections of human nasal polyp in
30 an equivalent manner to that seen with a positive control

anti-eotaxin antibody (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



60 sec then at 5 sec intervals until the end. The experinent was perforned
at roomtenperature. For the experinent, 50 pl 30 of each treatnent was
added to aanwey®l | after a 10 sec interval. Results WO QGU1aSBRA0927

PCT/ GB01/ 00927 56 The results of this experinent are illustrated in Figure
7. It can be seen that CAT-212 givess@& dose dependent inhibition of
Ca3+-flux produced by eotaxin binding its receptor on CCR3 <cells. Figure 8

shows "dhe radtaa i epddier IQUIMR o 1 sntilt S tdaitrf Ry iV itk afbAPPARKi mate 1 C50
value of 5 nM  EXAMPLE 10 | nmunodreactivity of T-212 with Human Nasal

Pol yp k0 thetlrigductarsh iHurrdpneedald poingruclear iqfl lamandranddgsie um
char act el SEE DY o Phd I LA O, Ao 1S0RnePhids s SO L SXRIESSIAR, Das
been ocurrent ed ‘as” bei ng up-regu ated A asa pol'yp and eotaxin otein
may be wied eniad Mhed munagmd ficke sdaindds ivigandn st eataednimnt i bodi es
(Ponath et _al., 1996a). CAT-212 was _therefore screened for )

i muhorfdddtiaAy Piwitaradedqlions Gomftarrt fdsal b8, - Preiaiish of

tissuesfQr dfdC A0 HUTRN NASalL RO YR LSS UL, WaS pbLA é{moﬁwlgicﬁa'
sanples. Tissues were cut into 5mm 3 chunks and nounted onto cork pieces
usi ng avady omdsrtiamuim odtitdngt & itssiel Gifpdliid WaBCRrSakaum) .to TBF reeze
the tissuges, i s of. isopentane cogled in a bath of.liqguid nitrogen
and t hé tg%qq%%})d@s aﬂfﬂérs% ,,ﬁ"ﬁnﬁz§ SEE ot '?‘rhOe %4%@&3% ues were
then plagehdddio gl Wdtherand damersedilidhd igiird qidd agen fialg ad urt her
30 seconds. Tissue blocks were stored frozen at B70C. To cut

10 described above. When CAT-212 was pre-bound to eotaxin, there

was a dose-dependent 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: pGammad
20 (Vg expression vector) and pMR15.1 (V; expression vector). Both

of these vectors were obtained from Lonza Biologics.

Protocol
All primers used are referenced to SEQ ID NO.’s in Table 3.

25 The Vy DNA and Vi DNA were initially amplified up using
oligoﬁucleotides pl13/p132 and pl09a/pll0b respectively. All
the PCR reactions used Pwol polymerase (Roche) for its proof
reading capabilities and PCR conditions were 25 cycles of 94°C,
30 seconds; 50°C, 30 seconds; 72°C, 60 seconds. The signal

30 sequence for both Vy and Vi were added on by amplification with
pl0/pl32 and pll/pll0b respectively. The Vy and Vi fragments of
DNA were digested in parallel with their acceptor vectors,

with HindIII, Apal and BstBI, BsiWI respectively. Fragments



sections, OCT conpound was applied to a cryostat chuck and the frozen

ti ssue enbedded. The chuck and tissue were then snap 30 frozen for 30
seconds i{ddigkd nitrogen. The tissue was then nounted QR4A:RH1R0HYAST at
and 5 mcron cryosections of each human tissue cut onto m croscope slides.
WO 01/ 66754 PCT/ GBOL/ 00927 57 Preparggi on of phage antibodies for |ICC
Phage anti body clones were rescued as described in Exanple 1.

Phage- cont ai ni super nat.ant S pr cked W 1% before . use in | CC
5 prot SRS Rl TrATE SRR R R R R S S e
anbi entp Ipmieiat BetH gplddmiduieass dideshidd®dviaitd BaeHT vasdaedbt threegti mes
in PBSt. for 10 mnutes (total). The test scFvs 10 were diluted in PBST and
appl i ed 1 &afk LGRS FOrf X s fiat Rt ieniet atitk k.t i des were

washed ,3 &4 MEs: idh RESfe & addoubated, W th ioyse- AR antL Bodye di 1t ed
1/100 in PBST.J'SectiS%s were washed 3 tinmes in PBST and %néﬂﬁ%téﬁﬂ%n
EnVisi diromaiidw rngerpering ddse pod ymerthes i 1 € dr € QG KD 8)y fione 30 15
m nut es. Sggtions were again washed 3 tines in PEST and stained with
3- ami nEBEertY - car bazol e peroxi dase substrate (AEC, Sigma). AEC substrate
was prepared by diluting a stock solution (2.4 ng/m of AEC dissolved in
di net hyl formam de) 1:10 in 20 nM sodium acetate buffer, pH 5.2 and addi ng
0. 15% FpY WERANHFO Ml brje P etk i tREL i IR P ¢PMREtAEE Bubeetat e
sol uti ?ﬁ%"cg) to. & £ C o 'J%%bq?g d,far, 5- i fp! | oned
by was(r)\él%nl\g?slsn tap wateer@g%nﬁ%sai njlﬁr)\é; %ﬂ%’% en telt 0 staop %%f%ﬁér@g%@gl opnent .
Theis!| iddes arergad hele ctoopmb e tstai nedrant tds haented oxylein § DAK®$52020) for < 5
Second%igated DNA was added to 100 pl of E. coli cells. The cells

were given a single pulse of 2.5 kV at 200 Q followed by a 20

minute recovery period in 2TY at 37°C in a shaking incubator.

Aliquots were plated out onto 2TYAG agar plates and incubated

15 at 37°C overnight. The following day the colonies were picked
and screened by PCR using Taqg 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

to extract the plasmid DNA. The DNA concentration was

determined spectrophotometrically assuming that an Rygopm 0f 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
electroporation (250V) using the gs system (Lonza) using the
30 glutamine synthetase gene as the selectable marker. Wild type
NSO cells were grown in DMEM (Sigma) containing 10 % dialysed
FCS with 2 mM glutamine. 6 x 107 NSO cells were transfected
with 300 pg of DNA, linearised by Pvu I. After electroporation



25 and then washed 3 tinmes in water. Washed sections were then coated in
aqueous nount and a gl ass cover slip applied. Results CAT-212 at 30 pg/m
st ai ned se@i1mgsq40f human nasal polyp in 30 an equi val entpataeB@Aroeda t hat
seen with a positive control anti-eotaxin antibody (Canbridge Bi osci ence)
at 50 pg/m. There was no detectableggtaining in the substrate only

control or with an irrelevant scFv at the sane concentration. CAT-212 WO

01/ 667%5@4%@9@%3\%&%@@% apn@iehy SPeeh fd Cu €k ORé aéﬂéicpi?‘é@é@' ng in

the covering epithelium and in elongated nmononucl ear cells “and
endot hetitumnisd tl@téed%nwehle slaem 630 riabéwebb] y@ndThmcsubete@net stent with

the pu ed | p ined with an ody on nasal
pol yp (b%jtrﬁg]at]f‘f] € &9 é@be SO It rf‘isr?ger}vﬁabc VyeC| fic
for eotpad fum a(mmmabitm@mtlmtmm@nd@aé aé@dﬂedﬂ Mbt@h é}@p@@f(iﬂla@\-ry2l2

{)re bound to 133 _pg/m, 660 pg/m and 1.33 ng/m eotaxin prior to
addl oh "] %h@%a%%]ro%ﬁ/pw%%%t$%¥%en@1bfﬁﬁL%$ néSgaviee §oBl Y8ERGi ng as

10 descJ ]&Qg u ot n was a
dose- depengplnt I nfmf)l tion gal}%d%(\%ge %@ln%ga po ?/F Wﬁf% C(ii%%{gs

eot axi pnaduaiald y»> abdlishihgratd speanded BHhiad N2 frgwel EXAMPLES 1an<15
ConverS| on of CAT-2 to, | F I ntroduction The vectors
used i nFiHe LU TS hc%?e?%‘r’ gg&f%ﬁ% Zélf%%]fowa%%if%wrénl[‘]?body (1 gHA;
CAT- 213 a tordtonved 8d asnd obtiovs: £ PEAEBdowR0 tTVA EXPEESSELDD YEREO()oaNd
pMR15.1 (VL expression vector) . Both of these vectors were obtained from

Lon& Bilstogt ksnamey of Beoval ddape@rso usegunr reefeedherdand SEQ ID NO.' s

In 1%ﬂﬂ§§§%nded to 2 L volume for purification using protein A.

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

15 was coated with 100 pl of 1 pg/ml goat anti-human IgG
(Harlan) in 50 mM sodium bicarbonate/carbonate buffer, pH 9.6,
at 40C overnight. Plates were washed 3 times in PBS containing
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

o°

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
1 of 1:5000 HRP conjugated goat anti-human IgG antibody
(Harlan), diluted in PBST/0.05 was added to each well and
incubated for 30 minutes at room temperature. The plate 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 1 H;0; / 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 ul 12.5% sulphuric acid. The

As90 Was measured.

The cell line initially expressing the highest amount of IgG,



25 The VH DNA and VK DNA were initially anplified up using
ol i gonucl eoti des p113/pl132 and pl 09a/pll Qb respectively. Al the PCR

react i onswigsageao!l pol ynerase (Roche) for its proof readigigceapedisl ities
and PCR conditions were 25 cycles of 94C, 30 seconds; 50C, 30 seconds;
72C, 60 seconds. The signal 30 sequengg¢ for both VH and VK were added on by
anplification with pl O’p132 and pll/pil b respectively. The VH and VK

fragme ONA, par.al r t vect ors,
Wi th H.rgn%lﬁdl Apa|a\§‘§9§ Bst ,eééls?ﬁv}\"vl ralergpﬂe% |%&e£éfﬁl}é%gErr%§§'p V5017 66754

PCT/ GB@@BQ?fmsgemresxmn Tthat@ttatJdg@t reesrpandiusy consfraorcta g t he
separat e m ds. ) vver ted wth BanHl and, Not and
i gat ed" oy 61?S1efTe tu(’Pfor rﬁ% ;%]g JtSr ucSl illjtn? HES (W28 |acqéf%tne<%jl gests
and | egad i:0nse ed ef pes frsdrdn umm&n@meslrﬁzélmrncjﬂ%ﬂwi adnch. B drads,

using the buffers recommended by the supplier. For transformation of the

vect r§e<éq%itlrrzﬂ:d%ﬁfét%¢ﬁurE bscmlf QYR () (Sleret iR Pemrntage |

el ectr r ey ri %q:] In%cc? or uvettes,
into V\hqﬁh%flﬂﬁv at ewwea%gce% E’t2eo & JJﬁﬂ](q:)oli?llié El The
cells ere vgisvdrhez-n s;mgbre ol setwfat2i dn ki a]tS(QOﬂL OEJfa(ﬁlts),weahd)y a 20

m nute recovery period in 2TY 3 n_a.shal ncubator uots were
ol ot e AV YA SN b Sl bk ed SR SFRSGIARHIGIES The

f ol | owidgs iaps ddie+f b O eS8 g Gleach ﬁmﬁtéﬁé&%}%m PCR usi ngn Taq

pol ymerase and the appropriate priners. A clone with a correctly-sized

i nsét t Malstegt owkng renotoedly 2Mes orifcord &f Timhd- O s g R a et cising)a
cont 11 TuUALT dh &t 56006 161 TES i nut o5, and a G AGEN maxi - prep kit vas
used
Binding assay to detect anti-eotaxin specific IgG
Each well of an ELISA plate (Immulon 4, Dynex technologies)
15 was coated with 100upl 0.5 pg/ml eotaxin (Albachem) in 50 mM
sodium bicarbonate/carbonate buffer, pH 9.6, at 4°C overnight.
The rest of the protocol is the same for the screening assay
(see section above). Results, including an irrelevant control
antibody, are shown in Figure 9.

20

EXAMPLE 12
Neutralisation Potency of CAT-213 in an Eotaxin-Mediated

25 Chemotaxis Assay

Assay Protocol

The potency of CAT-213 was tested in the chemotaxis assay,
essentially as described in Example 2. Prior to testing, CAT-
213 was purified from the supernatant using a Protein A

30 affinity column (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.



to extract the plasm d DNA. The DNA concentrati on was determ ned
spectrophotonetrically assum ng that an A260nm of 1 25 = 50 pg/m . The

final conglgdws7sas sequenced with primers p24, p34 and pg/@Bdd/ s t o
confirmthe correct sequence. A 36 plate transfection was perforned in NSO

cells by electroporation (250V) usingzthe gs system (Lonza) using the 30
gl utam ne synt hetase gene as the selectable marker. WIld type NSO cells
were grgwy;i#s DVEM (Sigma) containing 10 % dialysed FCS with 2 nM
glutamne. 6 x 107 NSO cells were transfected wth 300 pg of DNA

|'i near Bl 18wV |of Aftier asd st ragporsdtdvon WO FOllwesy 53 PCT/ GBOL/ 00927 60

t he cel re resuyspended .in DVEM w t.h gl yt am.ne .and_ pl out into 36 x
96- wel IéAa \(galei J(rﬁbl u%emﬁﬁcjtaaxnldl imrlec%\ldbaécteé% 4 emo}[}}dﬁ%i n0§ @é%Z The

fol | owitngaroeRe ctldd 1. 17 ved 11 ofwise] ent in, o®d7oon  DVEM it howe gl ut ani ne)
was added. After approximately 5 3 weeks the colonies were screened by

ELI SA RUESH ovd UMPT & ithadt sipaht Lot iBoay s B nldybs iassabntrol . Al
colonies producing > 20 lag/ M were expanded into 24-well plates and then
into duplicate T25 flasks. One flask was grown to saturation and the other
frozen RIAMELEThB3 first cell line (not 10 clonal) naned 4B7 was adapted to

serum f i ym and. . ex ded to 2 vol u for. purjifi i usi ng
pr ot ei né&?_%r %?ﬁ%%lﬁ?rgiz[]sass%%pr% eﬁaé&nnf%l@%%&e %i@%é@% wel | of an
ELI SA plate (I mmulon 4, Dynex technol ogies) 15 was coated with 100 pl of 1

pg/ M goat anti-human 1gG (Harlan) in 50 nM sodi um bi car bonat e/ car bonat e
buf #&r Ap1e30. Brote@o4oC overnight. Plates were washed 3 times in PBS

cont ai nj Flgas‘%? PP s & cf( Tty WserAhRl3 yasgdiluted;in

PBST/ 0. ()%gan a series o Séys%} d% |]fut| ons wesreen geanegt ed % across the

pl at e. ithé&Esdnale was Thee ublatsdd Hlartel weaurcattadomth 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 ['?°I]

15 eotaxin.

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

20 for the scFv, CAT-212.

EXAMPLE 14
Effects of CAT-212 and CAT-213 in an in vivo model of allergic
inflammation
25
The air pouch model of allergic inflammation was chosen as a
convenient model in which to study eosinophilia. Dexamathasone
(a steroidal anti-inflammatory drug) has been shown to block
eosinophil recruitment to the air pouch in this model (see Das
30 et al., 1997). Other anti-eotaxin antibodies have previously
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



tenperature, and then washed 3 tines in PBST/0.05. One hundred 1 of 1:5000
HRP conj ugated goat anti-human |1gG anti body (Harlan), diluted in PBST/O0. 05
was addedwignigaefa wel | and incubated for 30 mnutes at rg@md¢giTpesAt ure.
The plate was 25 washed 3 tinmes in PBST/0.05. Followng this, 100 pl1l
freshly prepared HRP substrate buffeg3(0.4 ng/ M o-phenyl enediamne in 24
mMcitric acid, 52 nmM sodi um hydrogen phosphate, pH 5.2, containing 5 1

H202 / l%déeeblw eSvadda i U%n@ﬁ% e dselidkse addeshigupach well. After
5-10 m nutes the reactions were st opped vvlth the addition of 50 pl 12.5%

sul phurdensiciizedrninggb®. was neasured. The cell line initially expressing
t he hi ghest anmount of 1gG WD 01/66754 PCT/ GBOL/ 00927 61 as indicated by a
hi gh signal in the screening ELI SA, was chosen for expansion. This

ent ai | ethexpafelitg of CAaDRE % ovel+218 aterapiive et Ightéd ask. tHdisicel |
| i ne was then adapted to a serumfree rredl um (Lonza NMR) invol ving, seri al

di | uti difchs i least r@vﬁwr%‘? u?ﬁlbi/l’qﬁ]aqef é‘(‘/’éf'%/ 1% eh ek a‘?‘?ﬂﬁolﬁ& tage
of serymd s; Jfifeq Cﬂlf fﬂmﬁﬁaﬂf‘%] 0% 1 4 her C@J,éjrb&m

then grown to satu ion iIn 150 m fl asks, and arvested at |ess than 10%
cel | viabiinigterfht supexratamowds (lrariXied by centrifugation then
filtered through a 0.22 pm 10 filter. The anti body was purified fromthe
supernatant using a Protein A affinity colum. Binding assay to detect
anti - eqiappiduspeci fic 1gG Each wel | of an ELI SA plate (I mmlon 4, Dynex
technol ogies) 15 was coated with 100l 5 pg/m_ eotaxin (A bachen) in 50
mM 1&odfamrlsn aldoratelear bbfRde Ebufﬁﬂé?Pl %, Halaw $vier neght .  The rest

of the HroiQ Cﬁcé) 24 P 4 16, SAIB, £,00 &W&@Hr‘f%é‘%r&‘éﬁf‘hmirﬁ&f E&£LL{op above).

Results, 1n ng an {Frel'evant con
Unit at Babraham Institute (Cambridgeshire). Mice was housed

3 to a cage with a 12h day/night cycle (lights on 7 am).
Animals were allowed to acclimatize to the animal house for at
15 least 2 weeks prior to experimentation and allowed food and

water ad libitum.

Sensitization was carried out as reported by Das et al., 1997.
Briefly, mice were sensitized to ovalbumin by subcutaneous

20 (s.c.) injection of 100 g ovalbumin in aluminium hydroxide gel
(0.4 ml of a saline containing 3.3 mg aluminium hydroxide;
Rehydragel) on days 1 and 8. An air pouch was formed on the
back of the mice in the manner previously reported by Das et
al., 1997. On day 9, 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, mice were injected with a
further 2.5 ml sterile air to re-inflate the air pouch. On day

15 mice 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



anti body, are shown in Figure 9. 20 EXAMPLE 12 Neutralisation Potency of
CAT-213 in an Eotaxi n-Medi ated 25 Chenotaxis Assay Assay Protocol The

pot ency olvdlAksZi3 was tested in the chenotaxis assay, esgantsa@loy27as
described in Exanple 2. Prior to testing, CAT- 213 was purified fromthe

supernatant using a Protein A 30 affigagty colum (as in Exanple 11). A
typical dilution range for Protein A purified CAT-213 was from 100 nM down

to O. O%d}Mnlgt@astslaantwffrﬁjmam&%ﬁ@?%&%%@%&n@%Lfﬁeswﬁ-s The

results of this assay are shown in Figure 3. CAT-213 inhibited
eot axi rpned) Gatraeb Ic Hegmd) awes bhiOCRed intnavesoedlyl(2.vel | sowinbraaseC50 of

700 + 0 pM_ The .5 pote simlar totats for T-212 in this
assay. %%%%%r @C?oﬁrpe(ﬁjﬂo rpjﬁ]& SOr ax ncé ‘Hzﬂ 'ng to CAT-212
10 Assaypd¥)ot acile dheh Fliaghe Pl edea-assayl Was, marsf Qﬁneﬂ.;e@spr&a@éécy 28

described in Exanple 6. The Flash Plate was coated with 40 nM CAT- 212.
CAT-2131amdifizent JRFERASKi ! VR E Rht e F $F- WsEe8 b uk? efhaRilr 50 1 added

to thefﬁ%_r 2%&!%’% 0y éﬂljné)f (5505 gMp[ 1%55] IS eptaxia R%Lﬂts The

| C50 o I S assay |s 59 M (nmean of 4 estlmates Figure 4).
This | sasliimid ar.2 o, the3 vedsieaitidi ned 1@0 et ,t e <s OFW1 CGARN2HRitney

test). In further experiments 100 pmols kgt IL-5 (i.v.) as
well as 1 pg human eotaxin (i.po.) were used and measurements
10 were made 6 h after administration of eotaxin. A control
group treated with saline alone was also included in all
experiments to give the baseline cell influx (sham challenge

group) .

15 Ovalbumin challenge procedure
The challenge dose of ovalbumin was determined from a series
of pilot experiments in ovalbumin sensitized mice. In an
initial experiment, Ovalbumin 1 and 10 but not 100 pg (0.5 ml,
i.po.) was shown to cause a significant eosinophil recruitment

20 compared with vehicle treated animals (0.5ml saline, i.po.)
after 24 h. As 10 pg Ovalbumin produced 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 Test) this dose
was subsequently used in a time course experiment. In this

25 experiment mice received eithér saline or 10 pg ovalbumin
(i.po.) and cell influx was assessed between 2-72 h after
challenge. The 6 h time point was selected as eosinophil (as
well as total cell) influx to the air pouch was maximal at
this time (ovalbumin 5.4 + 1.4, saline 1.1 + 0.2 eosinophils x

30 10°; n = 5-6). In all subsequent experiments 10 ug ovalbumin
(i.po.) was administered and measurements taken at 6 h. A
control group challenged with saline alone was also included

in all experiments to give the baseline cell influx (sham



EXAMPLE 14 Effects of CAT-212 and CAT-213 in an in vivo nodel of allergic

i nfl ammati on 25 The air pouch nodel of allergic inflammtion was chosen as
a conveny@yyderdel in which to study eosinophilia. DexangidiasgiiRoedsa
steroidal anti-inflamatory drug) has been shown to bl ock eosinophil
recruitment to the air pouch in this gedel (see Das 30 et al., 1997). O her
anti-eotaxin antibodi es have previously been shown to bl ock eosi nophil

recrui tlyent; d of . VJ '39‘5;#&%- £ | n

whi ch eosi nloéﬁﬁ%i% %s' sbgléfr]rcu ea]{raelogcé\j\ﬁp?ﬁ!%% géer oca?l%dérﬁﬂget%g%@of

eot axi rtcorbaN@ 10665 4f PTGWEREL / BOAHUmI68 chedulcsthdy( 10V glduimipo ()anitri gen)
chal I enge i.n oval bumin ., sensitjzed animals. The effects of, CAT-212 or
CAT-Zlfqmr‘?We%@? nﬁjeﬁecg]rf"rijﬁ‘éa rpsag?mcqpm %1 Bvitbumi n sensitized
mce i myhiiheesiiwPriidda 33ws 4 nsucedy byi¢i t hee gegonbi napt ghuman eot axi n
or ovalbumn admnistered intra-air pouch (i1.po.). Met hods 10 Femal e

Bal b¥ ¢ MargeWHiABREY gtestuppl i ed by Harlan U.K. or Charles River) were
housed within the Small Aninmal Barrier Unit at BabrahamlInstitute
(Canbridgeshire). Mce was housed 3 to a cage with a 12h day/ni ght cycle

(1'i ght spngy TacimdnisAratbbs were all owed to acclimatize to the ani mal house
for at 15 least 2 weeks prior to experinentation and all owed food and

vat er &l 35 Ut IBeART Hr & | oFF Wl iat r i@t out> asAEpott eyl BeC et al .,
1997.  Briwefdyy, BLeyef ensensiddized | %M'W%ﬁté@ﬂ@é@%.@p (s.c.)
i njection of 100 g oval bum n in al um ni'um hydroxi de gel
10 30 min before administration of human eotaxin or ovalbumin.
Local intra-air pouch treatments with CAT-212, CAT-171 [null
scFv 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 in a

volume of 100 upl and all i.po. injections were made in a total

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
pentobarbitone was followed by cardiac puncture. The air
pouches were lavaged with ice cold PBS (1 ml; without calcium
or magnesium; Sigma) containing 5 U ml™ heparin and stored on

25 ice. An aliquot (10 ul) of lavage fluid was removed for
assessment of total cells (fast-read, disposable cell counter,
Immune Systems Ltd) and a further sample containing 100,000
cells was taken for cytospin preparation. The remaining lavage
fluid was centrifuged 1000 g for 5 min, the supernatant was

30 then aliquoted and stored at B70 °C. The cell pellet was
resuspended and cytospins prepared, air dried and stained with
Wrights stain for differential cell counting. In some

instances the lavage supernatant was assayed for eotaxin by



(0.4 M of a saline containing 3.3 ng al um ni um hydroxi de; Rehydragel) on
days 1 and 8. An air pouch was forned on the back of the mce in the
manner preyj Augty reported by Das et al., 1997. On day 9.pd¥iERoiWes#R
anaesthetised wth isoflurane 25 and 2.5 m sterile air (0.25 mfiltered)
injected s.c. on the back of each nogge. On day 12, mice were injected
with a further 2.5 mM sterile air tore-inflate the air pouch. On day 15
m ce a ei ther eotaxin or oval bumi n. 30 Human Eot axin
challgﬁ%g“%goé§§%réz nré pil ot experinment it was established that human
recombi nant eotaxin (A bachenm) administered i.po. could evoke eosinophilia
in oval bumn sensitized mce. 30 mn befgore WO 01/ 66754 PCT/ GBOLl/ 00927 64
adni ni ftratioH S AR OTRSRR rfeéﬁrm%tcw iwefhyx xgta .ame 100 pnol
Kg-1) vaasHIdYRed ok TN aUEHRUS o (Dot odi0 dAICISARG, dhe £ kgl Ing pool
of eosinophils (see Collins et al 53 . After human eotaxin (1 pg,
0.5 1l trgernenaussd A Jsﬂsnkylmafqma:ﬁ emrmgl mreliﬂsmmoph% |lrlf1’EEbiJliiCDI'Bnt to

the air ouch ¢ ared to sallne 0.5 .m sal i ne
15 s T s AR T R Sl A et 160% ur ther
experi r&nﬂs %k fan s detbudp vkt (the - HoldSow We) lesa i grg: human eot axi n
(i.po.) were used and neasurenents 10 were nade 6 h after adm nistration of
eotaxin. A control group treated with saline alone was al so included in
all  experi nBéhSe110: @i eniine Rased baertehlonp PfdiiXishamchald enge group).

15 @yal hugiichalk enge.Rioeeduse-Therchalkange: dose ab. evaldwi[.as
determned froma series of pilot experinents in oval bumn sensitized

mce. In an initial experinment, Oval bumin 1 and 10 but not 100 jig (0.5
n, The mean + SE was then calculated for each treatment group.

Most raw data were statistically analyzed with either ANOVA
15 with Dunnett's. Students unpaired t test or Mann-Whitney

tests were also used. All statistical analysis was performed

using the Instat software and differences between mean values

were taken as significant when P < 0.05.

20 Results

Effect of CAT-212 or CAT-213 in mice treated with eotaxin
i.po.
CAT-212 (0.0005, 0.005 & 0.05 mg kg™* i.po.) significantly
25 attenuated the eosinophilia (32, 79 and 95 % inhibition,
respectively; n = 8) caused by human eotaxin (1 g; i.po) in
IL-5 treated, ovalbumin sensitized mice (Figure 10). CAT-171
null control scFv (0.05 g kg™! i.po.) had no effect on
eosinophil recruitment (-5 . 15% inhibition; n = 8).
30
CAT-213 (0.001, 0.01, 0.1 & 1 mg kg™, n = 7-8) administered
i.po. concurrently with human eotaxin (1 pg, i.po) caused a

potent doseBrelated inhibition of eosinophilia (Figure 10).



i.po.) was shown to cause a significant eosi nophil recrui tment 20 conpared
with vehicle treated animals (0.5nl saline, i.po.) after 24 h. As 10 pg
Oval bum nyiy Adysqd t he nost reproduci bl e response (oval qujngﬁnﬂmdml
saline 1.46 + 0.23 eosinophils x 105; n 6, P < 0.01, ANOVA wit

Dunnett's Test) this dose was subseq@qntly used in a tine course
experinent. In this 25 experinent mce received either saline or 10 pg

Oval DU {90 o A0ALCELL oL U Jgééegﬁgdmgﬁ A 11080 6

chal | enge. trme point was se d as eosinop as total
eI ) 194 |2wdo d:]dsmeavedp@m:m @Hs—mlaml 1atg kdi's cAFeOpaval hgkg™5. 4 +

ali + 0 eosi nophj]s, x_30 1 6 | n, all subsequent
experl rﬁﬁf’?sljfﬁ)t Y %ﬁ/ﬁ?%ﬁn?rlﬁ H pb“ﬁl%s?gdm hi s Stje?%ﬂb%ﬁ'lﬂoﬁea%ure%nt s
taken at 6 h. A control group chal l enged with saline alone was al so

included in all experinents to give the baseline cell influx (sham WD
01/ 6575APAYEBEL/ ©@D02F. 1651 chal § eln@ek@r&)up)ﬂmlpelﬁttﬁéﬁﬁbﬂev mds@ieot axi n

I evel s B"'eeforék% to beecglgr\{a%gdhulgél+ g\%,@%{oxa Pupn%?oﬁgggéggn%e (10 ig

.po.) Th Tova ERSTTT2ed ani na I'ne con oval bum n

chal I er\@ﬁgﬁ;ﬁﬁﬂcan’c?:?@o@@—cﬂrépémdéht BnPibrxoP. 004, B3 Mana- YWhoteey test).
Drug adm nistration Systemc 1gG anti bOdil treatpents (CAT-213, CAT-001
[nuil IEREPIEM YL, Br=aht i ohoteel eRak NCe G FRRIF ShRt BHsP) were . v.

10 30 f‘e@@éc@reo@éii%lﬂh§ﬁr§éﬁ9{‘t9§e@q@@egﬁfr?quf]eoi'o vabReopH; Local

intra-air pouch treatnments w th CAT-212 scFv control] or
CAT1® 13 awlreokohe®fr { Bt mav kd "adaiidi sbrtatsugnlf@i:ahm&&'n agdeaxi n or

exper | M A | HESe e Teobhvadt Lo BB Botr . %) Bcti ons vere made
via the tail veinin a
Thus, intra-air pouch administration of CAT-213 is equipotent
with CAT-212 in its ability prevent eosinophilia in vivo (EDgg
15 for both CAT-213 and CAT-212 is approximately 1 x 107° mols kg~
1y . CAT-213 and CAT-212 block eosinophilia in vivo by
neutralising human eotaxin; these antibodies have previously
been shown to have a similar neutralising potency against
human eotaxin when compared in the in vitro chemotaxis assay
20 (see Example 12). CAT-213 also prevents eosinophil
recruitment following i.v. administration (CAT-212 was not
tested i.v.). However, CAT-213 1is a more potent inhibitor of
human eotaxin induced eosinophilia when given locally (CAT-213
i.po. is approximately 10 fold more potent compared with i.v.

25 administration; Figure 10).

Effect of CAT-213 in ovalbumin i.po. treated animals
CAT-213 (0.01, 0.1, 1 & 10 mg kg™', n = 7B8) i.po. dose-
dependently inhibited eosinophil recruitment induced by

30 ovalbumin. CAT-213 and ovalbumin were administered
concurrently. CAT-213 0.1 mg kg™ and 10 mg kg™ caused 60% and
97% inhibition, respectively. CAT-213 i.po. also inhibited

mononuclear cell influx to the air pouch, however, neutrophil



vol une of 100 pl and all i.po. injections were made in a total volune of
0.5 mM. Quantification of results 20 Mce were killed prior to | avage by

ei ther CO®oaEmgysei ati on or, when plasna sanpl es were requydtagiBo1@wgedver dose
of sodium pentobarbitone was foll owed by cardi ac puncture. The air

pouches were | avaged with ice cold PB&(1 m; w thout calciumor magnesi um
Sigma) containing 5 Umnm -1 heparin and stored on 25 ice. An aliquot (10

pl) of Javageddit diydsndernmnad £ Qfantass essriteof (T8R4 £el | scAfasdr read,
di sposabl e cell _counter, |Inmune Systens Ltd) and a further sanple

cont ai Hithghal 08y 00 - Peel hadwasttarenffoet conogpih prépuKratinhibThéornenai ni ng
| avage | Ui A5 trif (?E%)O fofe 5 M, o\t he supernatant was 30 then
al i quotoegd eginﬁgl storjgjgnlaéf]é%%%}sl e %elﬁ‘b’elr[net €%/\)/a resuspended and
cytospins prepared, air dried and stained with Wights stain for
differential cell counting, In sonme |jnstances the |avage supernatant was
assafi/ecf:z\‘%_?z ]e%taé%”rpbﬁ/twcbff G%V@WMVWQﬁl%te L$ LR Sy st ens) .
AT Testd 4,8, shat afngaiead By Seratkhigngel {1 1gy ux @aiap pgeo expregsed as the
nunber of cell per air pouch or, for drug treatnment, as % i nhibition of
eosi nophid Thmdnkg b Lnki bi hi on8) ofiiwesi Adphih bafbus wwmslbamtnl ated from

cell n er, data for .each tre nt. gro ith the follow ng equation:
(Mean Eb;ch]?en | CHE lefllgaeaaif %Q{Eboln%no#ﬁdgr%pkq O%F‘Psle\# Pux test nouse)
x100 14} drivemincaet |idmil i ehad t engethdBS. cond w0l dmdéHo upy B dveaiy cel |
influx sham chal | enge Pr o\Lllg%%The mean + SE was then gal cul ated for each

t r e nES gristPecivose LY avr Al al et P stard st e dl9 Ykana g 2Rl hiah @Ther

ANQVA ol Wi Pﬂ‘ﬁﬁé c%#@rl%‘lts 'f%“wé t L MR- W DRy tests
were al so \t/J\Qse : sta<t§¥st| ca a)naﬁ;gl?és s pertorned w]i(}
19; CAT-001 inhibition 14 | 14%, n = 8). CAT-213 i.v. (but not
CAT-001) caused a dose-related inhibition of ovalbumin induced
neutrophil and mononuclear cell recruitment to the air-pouch

15 (Table 2).

Again, the data above 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). However, systemic (i.v.), but not
local (i.po.) administration of CAT-213 has the ability to
block neutrophil influx. Both systemic and local

administration of CAT-213 can inhibit mononuclear cell

chemotaxis.
25
In a separate experiment, the effects of systemic (i.v.)
administration of anti-mouse eotaxin IgG2A (R&D Systems) were
investigated in ovalbumin (i.po.) challenged mice to provide
comparative data. Anti-mouse eotaxin (0.05, 0.5 & 5 mg kg™', n
30 = 7-8) caused a dose-related inhibition of eosinophil

recruitment (14, 37 & 67%, respectively). Thus CAT-213 and the
anti-mouse eotaxin IgG2A produced a similar inhibition of

eosinophil chemotaxis both in magnitude of response and



using the Instat software and differences between nean values were taken
as significant when P < 0.05. 20 Results Effect of CAT-212 or CAT-213 in
m ce trea{fhieifl eotaxin i.Po. CAT-212 (0.0005, 0.005 & diSpdfods- !

. po.) si gnlfl cantly 25 attenuat ed the eosinophilia (32, 79 and 95 %
|nh|b|t|on respectively; n 8) cauggd by human eotaxin (1 g; i.po) in
I L-5 treat ed, oval bum n sensi ti zed mce (Figure 10). CAT-171 nuII control

scFv ( Orwl: .9Joyhad no effect on eosinophil recruitnent (-5 . 15%
i nhi bi Og%&ﬁ}(!%)g%uw 1)8& ~213 (0.001, 0.01, 0.1 & 1 ng kg-1, n = 7-8)

adm ni stered .po. concurrently with human eotaxin (1 pg, i.po) caused a
potent d | ated i nhibition of eosinophilia (Figure 10). WD 01/ 66754

PCT/ GB 7 67 Al doses of CAT-213 were effective and nmaxi num

i nhi bi ti P Bima B4 @W@%ﬁmra&Mwéﬂa&M a3 Rldikd gdSZQPJZMCA(Tch}Qr]) 1 ug
kg-1 had little effect on cell influx (7, 1 %inhibition, n =

CAT-213d. G- 3, (To )1(pq@n<tglm)blanﬂﬁ Mostigarhilia 130 an nin b‘elfm e i .po.

injectio f i use i t endent

i nhi bi tloorhneq( APEH”E?QL e%@é ]an%?‘getslpoglctl \(;: i ZS‘L:’gr}LSIB) Cfa#gcet(c)&gl?endﬂh

recrui tgigrin |bbﬂrL-JEDcaIJgataedi sy@tlekmrnamlgensnstysstminm cam(ﬂ-‘mgw:ﬁtﬂ:ﬁ;)n
CAT-001 10 contr.ol & (10 ng kg-1) did not signifi cantly af f ect

eosi nop’rﬁ ICATscd A tq?e%tt}(% aﬁdrir%%%ﬁlb@tqfdr?n = OCKFHI% N R Y Fouch

admi ni idat iQn ngno%Tcl?elér'éelelqtaM&aHméMthf&% Zled-d mids ability
prevent eosinophilia in vivo (ED90 15 for both CAT-213 and CAT-212 is

appioxiaratsslgtentx W19 amwlactkipn Y W@AF-2A8 s QAF-2212 i deledusigiophi | i a

'n VIVngybiological response to eotaxin in vivo.

EXAMPLE 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 monkey and mouse
eotaxin was assessed in the chemotaxis assay, essentially as

20 described in Example 2.

Assay protocol
The assay protocol followed was essentially the same as that
described for Example 2. Chemotaxis was induced with either

25 rhesus monkey eotaxin or murine eotaxin. Rhesus monkey
(125ng/ml) or murine (50ng/ml) eotaxin were incubated in the
lower chamber of a Transwell culture system prior to the
addition of 1x10° or 2x10°® L1.2-CCR3 cells, respectively to the
upper chamber of the Transwell. Migrated cells were

30 quantitated by FACS analysis and were counted at a high flow

rate for 1 minute.



neutralising human eotaxin; these antibodi es have previously been shown to
have a simlar neutralising potency agai nst human eotaxin when conpared in

the in vitgnieeeaot axi s assay 20 (see Exanple 12). CAT-213@Ehcgnipoement s
eosi nophil recruitnent following i.v. adm nistration (CAT-212 was not
tested i.v.). However, CAT-213 is a npge potent inhibitor of human eotaxin
i nduced eosinophilia when given locally (CAT-213 i.po. is approximtely 10
fold Espptent conpared with i.v. 25 administration; Figure 10). Effect
of CAT-213 in oval bumin i.po. treated animals CAT-213 (0.01, 0.1, 1 & 10
my kg- GAT-21 ¥ B3)hibpoed dosssusiepsridentdnd inrhide teok aobn fropdi dte@cr ui t ment

i nduced by 30 oval bum n. -213 and oval bum n were adm njstere .

concur 1S G- DA 3D & R gl Tnd g R R KLJGetr obomantc 85%

i nhi bi tdE i dsRectiv@tval GATERISB df Po.o Bl inhi bbt edo-Tpronusheatycel |
influx to the air pouch, however, neutrophil WO 01/66754 PCT/ GBOL/ 00927 68
recrli tacht2 viesx Hot Msi(gnPPrélnt| y -3RxdEt ) ( mire Ry iveda- (Bigun® ng kg-1

i . po. i | .0 nf (4 nhj,biti f ' i] _influx
ws 520 2 10 R by Rl it o Pl PR L T i e
eosi nophtipl Frescrali dmk ndup hitecesl, e weadthira Iy (i . po. ). CAT-213 (0.01, 0.1,

1 & 10 ng kg-1i.v., n =8) given 30 mn before oval bum n bl ocked
eosinophilia at 6 h. 1 and 10 ng kg-1 caused a significant inhibition of
eosi nopiwAypeer gt ment by 56 and 10 85% respectively. CAT-213 0.01 and 0.1
ng kg-1 as well as CAT- 001 (null antibody control) 10 ng kg-1 were

i nadd i Weeygbrsation AT ¢hhTATt2bh 4 an ledtaxinBedigpdd213 i.v.

(but nogqlgg%éqpl) ggusegsfndosﬁ-relatqu%nq%pition of oval bum n i nduced
neutroﬁﬁlﬁ and norohud ear ¢el 1P uTTHERY 10 T he ai r - pouch

The chemotaxis assay is a relevant in vitro assay system as it
assesses the ability of eotaxin to chemoattract cells

15 expressing CCR3. These experiments are of increased
physiological relevance as in this case the CCR3-expressing

cells are human eosinophils obtained directly from blood.

Preparation of eosinophils

20 Eosinophils were isolated from heparinized peripheral blood of
atopic, non-asthmatic donors with no symptoms of allergic disease.
Blood was mixed with /5 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 were depleted of residual erythrocytes via two
rounds of hypotonic lysis, after which neutrophils were labelled
30 with anti-CDl6-coated superparamagnetic microbeads (MACS, Miltenyi
Biotec; 2 pl 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



15 (Table 2). Again, the data above provides indication that CAT-213 is a
nore potent inhibitor of eosinophilia when given locally to the air pouch

(appr oxi rpicaliwedd fold nore potent than i.v. 20 adm ni str gidraggofoogsr e 19).
However, systemic (i.v.), but not |local (i.po.) adm nistration of CAT-213

has the ability to block neutrophil #nflux. Both system c and | ocal

adm ni stration of CAT-213 can inhibit nononuclear cell chenotaxis. 25 In a

separ ata@@frmr@{ltfoﬁp%ﬁdrﬁ?t%mmég%ﬁrﬂ&i@mhm@mm&%@ftﬁp PLEBS
anti-nouse eotaxin Ig&A (R& Systens) were investigated in oval

(i . po. 2BV eRYEN, nDeb%t u/prboviee senparalbusidit aThAnEiluthseeéibsawene

(0.05, 0. 8) caused a dose-related inhibition of
eosi nopnr1°‘15Clrnee§lr |té<n%nte?ﬁjﬁrlo%l]&s B7% respectively). Thus CAT-213 and the
anti-nouse eotaxin | g&A produced a simlar inhibition of eosinophi

chenotaxi s both in nmagnitude of response and WO 01/ 66754 PCT/ GB01/ 00927 69
pot %cﬁ%ﬁ}glﬂ@tl@wl SUMMARY | n summary, the human anti-eotaxin

ant!boggh 1?51%6(15&@&311”%8&?@9& %élﬁ%%&%%&ywﬂﬁc L0

eosi no i'a%inan In vivo Ierglc amrat i on
ef f ect iIHRPBthemd i v&h ot B3$hcaiy anchlyistdnical dly. 1&yst ehd onin at

e veit! B s ¢ [ Bndro B s € A BT SorGretet 98 th

an act i 0Py ONmdA 3e80E8xCAT- 1dsi BrbhoskknoaTt hesbbel egircabar QS,BQB§61'[ 0
eotaxin in vivo. EXAVPLE 15
10 antibody)) were added to the lower wells of 48-well
microchemotaxis chambers. Polyvinylpyrrolidone (PVP)-free
polycarbonate membrane filters (8-um pore size) were placed
between the lower and upper wells and the chambers were incubated
for 30 minutes at 37°C/5% CO,. 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 from the upper surface of the filters; the filters were
dried, fixed in methanol and stained using May-Griinwald/Giemsa.

Migrated cells were counted in 5 high-power (x400) fields for each

20 sample.

Results

The results of three separate experiments performed with

triplicate points are shown in Figure 13 (mean * SEM). CAT-213
25 1inhibited eotaxin-mediated chemotaxis of human eosinophils

with a geometric mean ICso and 95% confidence intervals of

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 eosinophils.
30

EXAMPLE 17

Neutralisation potency of CAT-213 in an eotaxin-mediated

eosinophil shape change assay



Neutralisation potency of CAT-213 in an eotaxin-nmedi ated 15 chenotaxis
assay using L1.2 CCR 3 transfected cells: rhesus nonkey and nouse eotaxin
The abi | i{yo AfcctAT- 213 to neutralise rhesus nonkey and moysg,ceAl@x"N Was
assessed I n the chenotaxis assay, essentially as 20 described in Exanple
2. Assay protocol The assay protocol #¢llowed was essentially the same as
that described for Exanple 2. Chenotaxis was induced with either 25
rhesus nonkey eotaxin or murine eotaxin. Rhesus nonkey (125ng/m ) or nurine
(50ng/ M) eotaxin were incubated in the |ower chanber of a Transwell

cul t ur Sheyst ethgordeoris e tieguiagidia iporo asfs sl xir0 6 lem@belits ldan@-a@GRDeel | s,

respectively to the, upper.chanber of the Transwell. Mgrated ce|lls were 30
quant i ttft\ﬂ%edybeils I“—e,&fdéiee{h%?)y%ﬁ & AP R Yo AR at%i%‘?{‘?eh YA for 1
M nut e.£340 Bl 66ofit RCTH GBI H08Mm tHe Resad T8t (- 24 | 1rd bi tpdiddesus

monkey and nouse eotaxi n-nedi ated chenotaxis of L1.2-CCR3 cells with
geonfet rilt TREQPIIS - AN B EghfIthehcen G ntdseatasisles of 3. 03x10- 7M

(1.01x21Q- 7 j%]agjo- 5 @{}ﬂ 6.3x10- 6 34x10- 6M)

r especgl%voeﬁ%/aq} [ guroegl\élg)c. e]gedlat a lreeg_rl\él“erf'(se;rlnt;35 ggﬂ%%eaos?c‘gr é%sl ment s

perf or retbrnganisatplocat e assbdigdddatiesh regspeictivetlyande@MBLEAL 10
Neutralisatian potency of CAT-213 in an eotaxin-nedi ated chenotaxis assay
usi ng WO&&&&@H%’% SHe k?:%e‘ﬁost%ﬁrbﬂssea‘gscéﬁl G SO FERAMESh 8T tro assay
syst ema@srides assessOmtdes@iddd V(m@iceotmd ndghemmatif agiigel I's 15

expressi ng CCR3. These experinments are of increased
10 example uses a method described by Sabroe et al (1999).

Assay protocol
Experiments were performed using granulocyte preparations

which were obtained as follows. Peripheral blood was taken

15 into syringes containing EDTA (150pl 0.5M EDTA per 10ml 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
erythrocyte-depleted plasma was then layered onto a

20 discontinuous 70%-80% percoll gradient and centrifuged at
1137g for 20 minutes at room temperature to separate
mononuclear cells from granulocytes. The resultant granulocyte
layer was washed in PBS and then pelleted at 306g for 5
minutes at room temperature. The cell pellet was then

25 resuspended in shape change buffer (PBS, 1x1073M CacCl,, 1x107°M
MgCl,, 1x107?M HEPES, 1x107™°M glucose, 0.1% BSA, pH 7.3). Cells

were then incubated at 37°C for 30min.

3x10™°M eotaxin or buffer, plus or minus CAT-213 or CAT-001

30 (control) were 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



physi ol ogi cal relevance as in this case the CCR3-expressing cells are
human eosi nophils obtained directly frombl ood. Preparation of eosinophils

20 Eosi noply digeysar e i sol ated from heparini zed peri pheral caagB@foooat opi c,

non- ast hmati ¢ donors with no synptons of allergic disease. Blood was m xed
with 1/5 vol une dextran solution (6% wv in saline) and erythrocytes were
all owed to sedinent for 45 mnutes at room tenperature. The

eryt hr A dtqp%igé)féj]r ; 25:4 ﬂ)ﬂp r r) .
centri ?O%ler{:? at g %@g%@r%}ﬁﬁltde{%g O%E%tgh' ?e%gr at e’prr%ﬁ'glnucc ggfrlxcel S
from grnamfiexcyt{Exx) Granddiad earpeldretisr kel dapbet etkod resd drala flow

erythrocytes via two rounds of hypotonic lysis, after which_ neutrophils
vere | SBATERB0 VEaH SR LD D A Sk S a it | £ L SRR RRCS,

M | tenyin Bid e 2dnhends mer (A6l 06 df Al acdes) by a 30-minute
i ncubation at 0OC. The cells were then | oaded onto a 10m steel wool colum

in astrong magnetic field and the unl abelled cells WD 01/ 66754

PCT/ GB /00&257 71 eluted with four columm volunes of ice-cold | abelling
buf fer .~ 2x10- 3M EDTA, 0.5% w v bovine serum al bumin) . The el uted
cel | s wele raqutinedly 1908 heptd |shown Assaiqued ocp) Eost-rophi | s were
resuspended in HBSS supplenmented with 1x10-2M HEPES and 0. 3% w v BSA, and
i ncubatieifvited Fhary ARGEH sfokssy Bl RIDNWRI Lkt Pn REEbt axi s

assays..sapl es e 10- n aykn, i 213 or
AT Do TaRS HIRE A np oSSO0 SOLESSR, Bh¥saBhol MueqERlLy
m ci®chemotaxi < dhafibets. 0 Ral Gvi nyd P THbneCAPYPPLf déd npbl gEéebonat e

menbrane filters (8- ore si.ze) wer | aced between the | ower and upper
ol U R AHET RS S [ AT od DR S HASESE Sy D ColTs
ver e theiy agdad 8 asther URPefs performed with duplicate points, with

cells from separate donors.
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15 wells and the chanbers incubated for a further 60 mnnutes at 37C 5%202.
At the end of this period, non-mgrating cells were scraped fromthe upper

surface ofwgdhwefdsl ters; the filters were dried, fixed inp@mtdenabsand
stai ned using May- G unwal d/ G ensa. Mgrated cells were counted in 5

hi gh- power (x400) fields for each 207ganple. Results The results of three
separate experinents perfornmed with triplicate points are shown in Figure

13 (meal s SEMn CATn2dB:261 b bi ¢£d eogAx] Mmaredi ated chemotaxis of human
eosi nophils wth a geonetric nean 1C50 and 95% confi dence intervals of
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whi ch were obtained as follows. Peripheral blood was taken 15 into syringes
cont ai ni ng EDTA (1501 0.5M EDTA per 10m bl ood) and the erythrocytes

sedi ment egdhg/eaekdi tion of Il of 6% dextran-T500 in 0.9%mal¢pa/mme; 10m
of blood. Sedinentation was allowed to occur for 40 mnutes at room
tenperature. The erythrocyte-depletedsplasnma was then | ayered onto a 20

di sconti nuous 70% 80% percol|l gradient and centrifuged at 1137g for 20

m nut ess gl 50 tﬁf})@i@é@lf%?%ﬁﬁp@éft%f})ﬂ@f@@ﬂv cells.from
gr anul ocytres.oé&e resultant granul ocyte l|ayer was washed in PBS and then
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Comuni’é&ft Leam 1Ce B RagRul NGRL et B RPeahZ 98 UHHEE of
Innunology, 27, 3507-3516. WD 01/66754 PCT/GBC&/00927 76 TABLE 1 Test

Antigen Coatjng Supplier concentration (g/m) Human Fotaxin 10 Canbri dge
Bi osci ence |Mouse Eotagxin 10 Canbridge Biosci gnce M P-1a 10 Canfyri dge
Bi osci ence MoRalnd®: Gasdaei dge Bigselsees MCPuénddhcfadibri dge, Bi gsci ence
MCP-3 10 Canpridge Bigscience NCR-4 10, rid Bi osciencd |IL-|la 1
Canbri dge Bi psci ence g™ g + Torihi ER00" | €OF1 .
i.v.) % Inhibition)
CAT-213 |0.01 9 +13 -7 + 18 8
0.1 37 + 9 49 + 23 8
1 41 + 12% 101 + 30%* 8
10 61 + 6*x 156 + 12%% 8
CAT-001 |10 1+ 10 -3 + 57 8

Mean + SE % inhibition values for the effect of CAT-213 or
CAT-001 on neutrophil or mononuclear cell chemotaxis. The
effect of antibody treatment was statistically evaluated by
performing one way ANOVA with Dunnett’s test using the

10 differential cell count data. * P < 0.05, ** P < 0.01
compared to ovalbumin challenged PBS control animals. CAT-213
i.v. significantly inhibited neutrophil and mononuclear cell

chemotaxis.



IL-1(3 1 Canbridge Bioscience IL-5 1 R& Systens IL-12 1 Gft: from
CGenetics Institute WO 01/66754 PCT/ GB01/ 00927 77 1L-18 1 R&D Systens

TG (31 Owe dipgwaoKontact  TGH- (32 0.5 | munoKont act  TNFg $1f0bhe27BASF

Bi 0- Research Corporation RANTES 10 Peprotech WO 01/ 66754 PCT/ GB01/ 00927

78 TABLE 2 The Effect of CAT-213 i.vgygon Oval bum n-induced Neutrophil and
Mononucl ear Cell Recruitnment in Oval bumn Sensitized Mce Treatnent Dose
Neut r ophi ;s Mononucl ear n (nmg kg-1 (% Inhibition) cells i.v.) (%
Inhibitloﬁﬁ CAT-213 0.01 9 +13 -7 + 18 8 0.1 37 + 9 49 + 23 8 1 41 + 12*
101 + 30*st8 oAQphHilmerH*tisdB6ror 125rivdridn 001 AATA2#2 1800 - Bgd Barat 5 Mean +
SE % inhibition values for the effect of CAT-213 or CAT-001 on neutrophi
or nononucl ear cell chenotaxis. The effect of antibody treatnent was

st ati stdpgaldy @yal uat egh-byer perform ng one way ANOVA with Dunnett's test

usi nsg t“h‘e_IO_d_f‘fll i erent‘_l—]!)fo cell count data. * P < 0.05 ** P<0.01

12 P11
13 P24
14 P34
15 P36

10 16 P37
17 P109%a
18 P110b
19 P113

20 P132



conpared to oval bum n chall enged PBS control aninmals. CAT-213 i.v.
significantly inhibited neutrophil and nononuclear cell chenotaxis. WO
01/ 66754 ROld1e8sy/ 00927 79 TABLE 3 List of prinmers used daargeaneerssi on of
CAT-212 to IgGformat SEQ ID NO Priger 5 11 P10 12 P11 13 P24 14 P34
15 P36 10 16 P37 17 P109a 18 P110b 19 P113 20 P132 WO 01/ 66754

PCT/ GBOL1/ 00927 80 CLAIMS: 1. A specific binding nenber that binds human
eot axi rrgghs Wwhi ch conpri ses an anti body VH donain sel ected fromthe group
5 consisting of the CAT-212 VH dormain (SEQ ID NO. 2), and a VH domain
conprising one or more VH CDR's with an am no acid sequence selected from

SEQIDNO. 5 SEQUDNG. 6 and SEQID N (T A0S N AN hody, w1 domin

sel ect ed fromthe group ~ const st ng of _ _ .
4), ancra i ddnslonsd ) Lot Sdly one dumadit eslle SHARY SEMbrk hera gwdue aci d
sequence sel ected from SE(%I DNO 8, SEQIDNO 9 and SEQ ID NO_ 10.
5 consisting of the CAT-212 VH domain (SEQ ID NO. 2), and a VH
domain comprising one or more VH CDR’s with an amino acid
sequence selected from SEQ ID NO. 5, SEQ ID NO. 6 and SEQ ID
NO. 7; and/or an antibody VL domain selected from the group
consisting of the CAT-212 VL domain (SEQ ID NO. 4), and a VL
10 domain comprising one or more VL CDR’s with an amino acid

sequence selected from SEQ ID NO. 8, SEQ ID NO. 9 and SEQ ID
NO. 10.

2. A specific binding member according to claim 1 comprising
15 an antibody VH domain comprising the VH CDR’s with the amino
acid sequences of SEQ ID NO. 5, SEQ ID NO. 6 and SEQ ID NO. 7,
which specific binding member competes for binding to eotaxin
with an eotaxin-binding domain of an antibody comprising the
CAT-212 VH domain (SEQ ID NO. 2) and the CAT-212 VL domain
20 (SEQ ID NO. 4).

3. A specific binding member according to claim 1 or claim 2

comprising the CAT-212 VH domain (SEQ ID NO. 2).

25 4. A specific binding member according to claim 3 comprising

the CAT-212 VL domain (SEQ ID NO. 4)

5. A specific binding member according to any one of claims
1 to 3 that binds eotaxin with affinity equal to or better

30 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
(SEQ ID NO. 4), the affinity of the specific binding member
and the)affinity of the antigen-binding site being as



2. A specific binding, renber according to claim1 conprising 15 an
anti body VH domain conprising the VHCDR s with the amno acid sequences

of SEQ I DyiR1/63754SEQ I D NO. 6 and SEQ ID NO. 7, which spgfd /(i}ﬁ)l?.bmi ng
menber conpetes for binding to eotaxig wth an eotaxin-binding domain of

an anti body conmprising the CAT-212 VH domain (SEQ ID NO 2) and the
CAT-212 VL domain 20 (SEQ ID NO 4). 3. A specific binding nenber according
to claim.,l or. c%é:u rpuger ct(r%brg)rl Sin thcﬁt I-212 VH domain (SEQ ID NO 2). 25

4. A sp ecfi 5 hihdt ng e er°A¢cordi ng 19 aim 3 conprising the CAT-212

VL domain (SEQ ID NO 4) 5. A specific binding nmenber according to any one
of claime 1 to 3 that binds eotaxin with affinity equal to or better 30
than tHe af f rﬁRe;Flo?lCarPJéH%Jd}H ﬁ“eé#ieirgéfﬁctﬂ?%% 9 1Y e hyclahes CcAT- 212

VH dongj n- { SEFQH LR N%u@ﬁa]?i%dél %%‘%@_12 VL domain (SEQ ID NO 4), the

affinity of the specific binding nmenber and the affinity of the
antifen-binding site being as WO 01/ 66754 PCT/ GB01/ 00927 81 determ ned

under the same conditiqgns..6. A specific binding nmenper carding to any
oneCor Tt ar AiEid Msia g ARG, E G A S K AL "D i o
menber Reeordi Nged eslatin Gritata di@) isfmeaiaxn petterd foirende equal
to or better than the potency of an eotaxin antigen-binding site fornmed by

t he CAROEICW/IPidRI P YSED |9y Naem il nhes IGaT-Lammed ey ¢SEQ ID 10
NO. 4) ,,+4 A ENEY, O e i f4\¢ hinhdi F‘@l"bﬂ— t t he
ant i genz-]bjl]ﬁ]dplpn% site Se%@ngllzgﬁgl'etie)r rﬁmnd]e ﬁ er t zea\?grr&é&gaoﬁgi |onslf)£g 8. A
specd f iND biddi ncharembern@e cof diltyg dpe @nfi orel rodind aneeber and the

potency of the antigen-binding site being as determined under

the same conditions.

8. A specific binding member according to any one of claims

15 1 to 7 that comprises an scFv antibody molecule.

9. A specific binding member according to any one of claims

1 to 7 that comprises an antibody constant region.

20 10. A specific binding member according to claim 9 that

comprises a whole antibody.

11. A specific binding member according to claim 9 or claim

10 comprising an IgG4 constant region.

25
12. An isolated nucleic acid which comprises a nucleotide
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 11.

30

13. A host cell transfofmed with nucleic acid according to

claim 12.



15 1 to 7 that conprises an scFv anti body nol ecule. 9. A specific binding
menber according to any one of clains 1 to 7 that conprises an anti body

const ant m\}ﬁ;@ 5420 10. A specific binding nmenber accordi %ﬁ&%y@ﬁ 9 that
conprises a o?e anti body. 11. A spegific binding nenber according to

claim9 or claim 10 conprising an I g&4 constant region. 25 12. An isol ated
nucl ei ¢ acid which conprises a nucl eotide sequence encoding a specific

bi ndi n er or. antipod H or VL donpin af, a,specific binding nmenber
accor diglnzg‘Et a{ﬁ?/trb‘?é %’E p%‘?%il?ﬁsni 1 osfiefl}éoc %%’l.n% DSPTRET T angf or ned
Wi th nugleisodeiwh ase oyl démd Dn, Ctigd Mhidigh o N &b 669 Ddg P T £BIA Y092 82

14. A method of producing a specific binding menmber or antibody VH or VL
donai n,cehes MEeRE ErhpE? st ul 3 iinder eetditkens feedpHPdectorlaf m 13

ant | bodyVH BV Honay R (e B8 A EREE T DD R 7 e

conpsising isolating and/or purifying said specific binding nenber or
antionéSVH or VL variable domain. 10 16. A nethod according to claim 14 or
clai m 15 f urh HF LB RFFRT P or fF A imgl 1 W ey S HethY nenber or

ant | bodys oM g ind 25 304 21 APIRY oA M e 00PDOS) L@ LSl g2t | east

one additional Tonponent. ." A nmethod of obtaining a specific binding
menber amatbody Nds @ot'dlki varidelersddrogiizonpri si ng

10 16. A method according to claim 14 or claim 15 further
comprising formulating the specific binding member or antibody
VH or VL variable domain into a composition including at least

one additional component.

15 17. 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
20 VH domains each of which is an amino acid sequence wvariant 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
25 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
30 sequence variants thus provided with one or more VH domains to
provide one or more VH/VL domain combinations;
and

testing the VH domain amino acid sequence variants or



provi ding by way of addition, deletion, substitution or insertion of one
or nore amno acids in the amno acid sequence of the CAT-212 VH donain
(SEQ I D N@wo d)s¢ae or nore 20 VH domai ns each of which is pgiy@siimeoaci d
sequence variant of the CAT-212 VH dggrai n, optionally conbining one or
nore VH domain am no acid sequence variants thus provided with one or
nore VL domains to provide one or nore VH VL conbi nations; and/or

provi dipg py Yaw s d&“é?%oxﬂ%ﬁﬂ(ﬁh s SHhstid %c?&{‘%ffhér“%%é}\}ﬁ{%‘)f one

or nore amno acids in the amno aci sequence 0 omai n
(SEQ | @iy meeriedorteain bivd<hedtsasaim am no aci d sequence variant of the
CAT-212 VL domain, and conbi ning one or nore VL domain am no acid 30
sequence variants thus provided with one or nore VH donains to provide one

or nore ¢/H . firdd) CONdYatd 005, adbc i ©5d ivithd ey ik AIGERi thaem no aci d
sequence variants or WO 01/66754 PCT/ GB01/00927 83 VH VL conbi nation or
conbt ndrinsks @il dent¢ ynethqrectdnrrispsidi ng menber that bi nds eot axi n.

18 A mothod, of, OBAL LG RpRRLd] & DI N 19 mOber o hate S Bide (ptaxin

whi ch met ho s providing s artlng nuc eic a enco ng one or
nor e VHiomkoires rwhn\mth Ghi e d herommrs e s GDKPDRD tive beep Egpdad eslr oradlack a
CDR3 encodi ng region, and conbining said starting nucleic acid wth a

donor rfdRei Jdl%n’%%%% A \EPTEPRL R ot A Jﬂa’i*él%%q%lé%%l%fa@éb | D
NO. 7 spcly thafosdt dhdonof - nue] @i e &% thd Sthd NEerésik | ik Ond he LPR3 region

in the starting nucleic aC|d SO as to provide a product nucleic acids
encodi rﬂﬁmrmmf]sSEQ)rIJbrml di igucht arhtdthgs ik | @droncivslehecorthd bhe or

fore VLnserted 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

15 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;

20 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
said product nucleic acids encoding VL domains and combining

25 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

30 eotaxin and/or nucleic acid encoding the specific binding

member that binds eotaxin.

19. A method according to claim 17 or claim 18, further



dormai ns which either conprise a CDR3 to be replaced or lack a 15 CDR3
encodi ng region, and conbining said starting nucleic acid wth a donor

nucl ei ¢ agighi1ggeadi ng the VL CDR3 amino aci d sequence of $@/dgdiNey2710 such
that said donor nucleic acid is insegded into the CDR3 region in the
starting nucleic acid, so as to provide a product nucleic acids encodi ng
VL donai ns; 20 expressing the nucleic acids of said product nucleic acids

encodi r&méé!r*nfﬂsoi% NSs &0eh PP ONGdd ¥i £ M dth & heenifd » doy®d ns: {4ws produced

wi th one nore VL domali ns to provide VH VL conbinations, and/or

expr essaigpstire fucladh il vy dso ofeutsiz i g7 cghistxiucl ei ¢ aci ds encodi ng VL
domai ns and conbi ning 25 the VL donmai ns thus produced with one or nore VH
dormains to provide VH VL conbinations; selecting a specific binding nenber

conpri sigg & Vid t el ¢t ©F d en /H /e X0ithi Tatwiadr d ata béhksi €08 axi iy imdnd
recovering said specific binding nenber that binds 30 eotaxin and/or

nucl i AER]E dritddimindheanpere¥ieabisre N qREred hat bi nds eotaxin. 19.
A nmet hod according to claim 17 or claim18, further WO 01/ 66754

PCT/ GB01/ 00927 84 conprising testing the specific binding nmenber that

bi nds 2t axa mdtdiodbaddcdydimy nevtaay | eee enf axiaimP0l7 A ore2 hodhacsnt di ng to

claim 19 wherein a ecific bindin 5 mber that binds and neutralises is
obt ai ned® FECA T Nt SLRGIHIRET -1y SHEDCRIH R 17 1 VO-WHASi n the
speci i i o smpbesi thal | ndsnent add d syrnagmdipody  fragnent

conprising a VH domain and a VL domain. 10 22. A nethod according to claim
21 Wwherein the antibody fragnent is an scFv anti body nol ecul e.

22. A method according to claim 21 wherein the antibody

fragment is an scFv antibody molecule.

23. A method according to claim 21 wherein the antibody

15 fragment is an Fab antibody molecule.

24. A method according to claim 22 or claim 23 further
comprising providing the VH domain and/or the VL domain of the
antibody fragment in a whole antibody.
20

25. A method according to any one of claims 17 to 24 further
comprising formulating the specific binding member that binds
eotaxin or an antibody VH or VL variable domain of the
specific binding member that binds eotaxin into a composition

25 including at least one additional component.

26. A method according to any one of claims 14 to 24 further
comprising binding a specific binding member that binds
eotaxin to eotaxin or a fragment of eotaxin.

30
27. A method comprising binding a specific binding member
that binds eotaxin according to any one of claims 1 to 11 to

eotaxin or a fragment of eotaxin.



23. A nethod according to claim 21 wherein the antibody 15 fragnent is an
Fab anti body nol ecule. 24. A nmethod according to claim22 or claim 23
further lk$d4ng providing the VH domain and/or the VL gigneg t he
ant i body raggf‘lvgé}r;?t4 in a whol e anti bodygs 20 25. A net hod accordi n(gmtgé)many one
of clainms 17 to 24 further conprising formulating the specific binding
menber that binds eotaxin or an antibody VH or VL variable domain of the
speci fic binding menber that binds eotaxin into a conposition 25 including
at | east one additional conponent. 26. A nethod according to any one of

cl ai ms 2 t Q b fiBd N cok@MY it N BdI NG 2 SReGh 2T Wided ng derder t hat
binds eotaxin to eotaxin or a fragnment of eotaxin. 30 27. A nethod

conpr i siimglipichdiakp s Bred f4e witgwh.ng menber that binds eotaxin according
to any one of clainms 1 to 11 to eotaxin or a fragnent of eotaxin. WO

01/ 66754 PCT/ GB01/00927 85 28. A nethod according to claim26 or claim27
wherei resal  nEtibdgdakesi ipd aoe drfy Wrig af T2imdA Mettowd&accordi ng to any
one of clains 26 to 28 conpri sing deternqitéﬂ ng the anmpunt of pindi ng of

speci f iCT ity FREI IR B S ANDN G Fr YR DOeoIRGFHE 1€

binding member to eotaxin or a fragment of eotaxin.



