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THEI R.USE The present invention relates to specific bi ndi ng nep@epsmm&

directed twoemtegxsn-1, in particul ar human anti bodi es agai 'ﬁm@%7
eot axi n-1 and espeC|aIIy t hose which neutralise eotaxin 1 ac % 9

Preferred enbodi'ments of the present invention enploy the antibody VH
and/ or VL domain of the scFv fragnent erein terned CAT-212 and of the

| g& anti body hejigiai tags ﬁwm od| ments enpl oy
one.or nore 10 conpl errent ari ty d erm ni N Ethe - .
CAT-212/-213 VH and/or VL domai-ns, especially VH CDR3 in other antibody

framework regions Further aspects of the present invention provide for
conp05|ﬁﬁb §%§5ﬁﬁ% I med ety shRaridise bﬁndinglmnmhﬁn&wl and

their usH et fted%dﬁazél@{ﬂlb't'd‘%a%ljc%l%"z“tr{uﬁrl)alorg; f (ifr( 'a%%{s}g: g

net hods of treatnent of the human or ani ma
i s a Théyaman r@éli:taaiﬁ{n—plr@tr@ e spieati ilydthicsea Wl’ﬂ.{l&‘ﬁlrfdl.ﬁ:ﬁaﬁlc_ﬁig Céota&‘@;%&-

whi ch i d pr na tI on .20 OphI|S An anti-eotaxin-1
ant i bod?f %)1?3 S’sed Pfet ﬁ‘%ﬁ i &Den P ReRe e dmpendon of

eosi nopmrdp@.otyothet eszt@bodynﬁiha&ﬁ&t/anVLl &oﬁﬁ%ne@fo@ O%F ?era%ﬁnes

I nventi provi des a _human anti body fragnent, nane _
deri ved F&ﬁpat§65@dpﬁ§§ezaﬁsBpéyo Eh&rigG@AﬁnxlquMnheﬁe¢n2&eﬁ&@ﬁraI|ses

human eeghax Wi functignally rel evant
(chenot gXIq’S)QQgI o- gggg%@? g%ﬁggg %M) ﬁlmﬁngﬁfl H\ptci;? &KBCSE 15 pM In
a f uldt heprpisndnientty deeeeminthe e.é@iaﬂxa $cBrsi)S orehpMehied 12y-a1Ruman

lg(A, t t,i_bo. as_been naned CAT-213. CAT-213 is of simlar potency
30) t-0 Cﬁg ﬁg/ gﬁdgi‘lle PRE{AS s ARRER2ASY a¥HnCDRBt ANapthes0 apt ipody pMin the

ChenDtaKraméﬁaﬂx rggib§§3 aFﬁQtHéQCgéﬁgBEQnUflﬁﬁE p%%sen%hEE%%% LS, N
oval bum n sensitised mce. Both
provide for comp031tlons contalnlng specific binding members
of the 1nventlon,‘and thelr use in methods of inhibiting or
15 neutrallslng eotax1n,_1nclud1ng methods of treatment of the

- human or animal body by therapy.

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

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



CAT-ZlB.potehtIy bl ock eosi-nophilia in an in vivo nodel of 3 SEP 2004 WO
01/ 66754 PCT/ GB01/ 00927 allergic inflammtion. Eosinophils'n%ﬁﬁglﬂy*account

for 1B3. % ofobhes7sotal peripheral bl ood | eukocytes. A mark | ation
of eosinophils, a 5 condition known as eosinophilia, can ocgg?ﬁﬁﬁﬂﬁ§ﬁ§

di sorders such as allergic diseases, parasitic infectiohs and cancer
(Rot henburg 1998). Eosinophilia is clasSified as having greater than 350

eosi nophj{ $PEE ~CLRI I.LLipeter of blood, and in severe cases |evels may
rise,t0'0ve$ goﬁoygggﬁﬂh%%?gﬁo cubic millimeter. As well as accumulating in

t he peripheral blood of the diseased ‘i ndividual, eosinophils may al so
sel ectively.accupulate in_any tissue in the body. Such eosinophilia can be
har nf ul 1’98P1Hr3;5 pPerPat{ ¥nfateryt EprelBd Bfofhbheotphephpesipheral
eosi nophhi b&d Coaekd Sug : ' re-is frequently a
correla??%%&%etmeé%éfﬁishﬂﬁgg$§k%$ ?n?%ﬁ??%}%ag g%s%%%%ﬂgfgl A Reverity of
the di sezerdiEbwi noptivh sasceuninaplei Aiaj nédmnoetor yisihesy Wess-ddey can
survive ﬂﬂ£h9%§|9ﬂ9ed en%ods dependiqg,on t he conpi nati on of 20 cytokines
produced TR tHei F1 THnEdT AtE°/IFT orierR S ESR | TREAFFons ovedi ermesw t oxi ¢
i nf | amagrosyherasliag or $98 hAtESE Bn St ek | 1k &i&%ﬂfffe Upon, a¢d | yation by one
or nore of a w de nunber of cytoKines, eosinophi s.d%granu ate’to rel ease
these t &&497e% Haten Nt Lo IRNi s pat ehnisi c suichl jase trey o5 £ bsisd e pr ot ei n,
25 eosi @i, ' 1r.otoxin .and easi nophilic oxl dase. In addition,
activated eoislrl1 g‘%ﬁ\éi/ﬁeésj a sosorfé%é;lsse oot r OCt%vrﬁlfs);%roﬁ et red®St or s such
as | Buketubiienes ldnidnetent dAy angel ofs & ddlrtiTBLAY Gy Al 8Sr s of these
i cant _cytotoxic effects on tissues, such as the 30

subst ances have i gnj f
respir a%gﬂ?cgrﬂft F‘%ﬁ L?Jrﬁﬁ%s%dt Hig iHeisEnb & inppdd)ls Crsnoklistes are a group
Of'hOWDb@WEé%ﬁ¥@M}|Q%%dﬂﬂ¥é¥é“in any tissue in the body. Such —
eosinophilia can be harmful due to the prduinflammatory
effects of the ebsinophils. In eosinophilic conditions such as
15 asthma, there is frequently a correlation between the number

of infiltrating eosinophils and severity of the disease.

Eosinophils accumulate at inflammatory sites ﬁhere they can

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

cpntain many toxic inflammatory mediators that are stored in

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

e

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

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

Chemokines are a group of homologous'SBlo kDa proteins

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



(Luster; 1998) that are subdivided into fanilies based on the 3 SEP 2004
WO 01/ 66754 PCT/ GBO /00927 rel ative positions of the conservel SE§ st ne

resi dues. weohegshismes play an inportant role in nediating lP%'i‘k:?ﬁéﬁ}oﬁn'i
extravasation fromthe blood into tissues as they provide thé 'rectional
signals for the novement of |eukocytes during 5 normal devel opment .and
honeostasis, and inportantly, in inflammtion. Al though there are numerous

hernot ' as,. | L] i nt er | ' d
bactor S B ndere einag 4 o) SN e GATIEE (T Ssues,

only t heClodmesioikjere, p oy aac Nixdpdueisarbte ero 54 QWD e 16T tléﬁc&gﬂ:'émphi I's
specifically. Human ea%gxin I s a mepber of the rapidly expandi ng group of
13 or &‘R%@F@%f’% i 1R HLRQfkidkindsisshass af diiewprawidecibas i s
char act e sed nd Nes PEESENCE P+ b GRIREY Cé{ﬁ{ lnes, ... the first 2 of
whi ch are adj alcent anjgéshare a sequence |eﬁﬁ]ft5yjf ot eer? fdlréﬁlg 75 Menbers
of tH s HfeuRdly deuslapieenotand hangdadssimnamat iaport3atl Whiie at at,

1997), .. eotaxin-3 (Shjnkai at .at, 1999), nonocyte chenpattractant protein
(MCP) - f“%“?n“ﬁd(v gmi@?di‘gj“ t376‘15-953( Ruﬁﬁrl‘%‘f/se chematagtic) 9g9) |

macr ophagm s tflcasyataish pOtRukdi¥iRirel B,M Pnid31eunfARS, h&%c@%@nd
RANTES. Eotaxin-1 is an 8.4 kDa, 74 amno acid protein tﬁat was firs

det ect ePHRUNS bridifch Gy bl Hoavrage WilBARP stingipdh ifliso o2 & ialsuesgen

chal | eng 1S T j.nhe ' (G iffli -Johnson,_ at al , .1993; Jose at
al 199%35(1.?%@% tréoq%grg)u g{e\r}/a%%arsn ?iélgr?t H%?’gd Sg‘gwél 56t gﬁf:r@ﬁ%rmattract ant
as i 10 i ecwdiedphilsulsstenitfiialaldgeunul ati on of eosinophils at .its intradermal

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

1995b) . pTherhedRR=Qet 36 B GRABMBSF the rapidly expanding group of B
or CC (Cys—-Cys) subfamily df chemokines. This group of
leecules-is‘chéracterised by the presénce of 4 conserved

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

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

\-_/

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



subsequently i.dentified (Ki taura at ‘al 1996; Garcia-Zepeda at al 1996;
Ponath at al, 1996) and the rat honol ogue has nore 3 SEP 2064SEWWW51166754
PCT/GBC&/OQQﬂﬁnggentIy been cloned (Wl lians et al, 1998) eot axi n
has 61%identity with nouse and guinea pig eotaxin, and GZP&EEQ%W ty ‘
with rat eotaxin. The human gene is |oc 431t ed on chronosone 17 and conprises
of "three exons and tmn introns. The 5 °flanking region of the gene

contains_a n se egul atory elenents, including binding
Sres foraPithy netn FHPET il SRS Fespbnotd Shreftnandeshexin na
gl ucocor@lsgoi&bﬁ@;p t@:[th mté&g ?55‘?9 Bfgg ony regul ated by
cytoki.nes as melllgg by glucocortlcoster0| 1% gﬁfn can e “produced by

a varletyd%ﬂtlﬁﬁrﬁﬂthxﬂattqqkﬁxlnruWhﬂhhqm&qngéme|1& Tethgedf bhr obl asts,

endot he rﬁe&%ﬁ hoc tes tes and nmacrophages. (Cook et al,
1998; ona I?mcaéteﬁfall 1 e RFIHD ebeP nbPRFPBSare | S

t he nmi reres fEE'Ctﬁ)]rarﬂeirlt_:ﬁ xfesglcﬁotwlﬂhe Q}é&iéﬂ%ﬁ&éﬁé SO neyHLpesyze eotaxin
t hensel ves and store it in intracellular granules (Nakajina et al, 1998).

The rel SEEPISEHIEBAH-FHBH éﬂsﬁmﬁﬂd}ﬁrl sll‘miy-lclﬂdiﬂ rhinding osites| foal Ap-
accunul af i gfof Legphy | |£g§ xﬂ&gﬂg ti q@h Eot axi n expression-

can 20 be |nduce romthe eren ypes ro |nflannatory

nedlato@iucnﬂdrtﬁndmdnnacmanQsmmggﬁﬁmmmphﬂhﬁ; dﬂgegi s Ak 3
i nterl eukin-1. e%itté@)?(l n-2 _has recently been cl onec?(Forssmann et aI 1997;

25 Wi t &S \CYHARIAESs Afotvedidn @i PyclBseananichees toridgy it h

ectayin, as it shares only 39 %anmno acid identity. Like eotaxin,
however,.eotaxin-2 is a chenpattractant for eosinophils and basophlls
al pei t tb;@tta@un ICBBf &ied Prosincpst ot 2 Eatrdeity- dfhaomiao dekn tygeant |y been

including eplthellal 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 rélease of eotaxin from
eosinophils may contribute to the local accumulation of
‘eosinophils in inflammatory conditions. Eotax1n expre551on can
20 be induced from the dlfferent cell types by many pro- '
inflammatory mediators, such as tumour necrosis factor- alpha,

j | interferon and 1nterleuk1n -1.

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

25 White et a1, 1997). It does not exhibit close sequence | 3
homology with eotaxin, as it shares only 39 % amino acid
“identity. Iike- eotax1n, however, . eotax1n 2 is a |
chemoattractant for ‘eosinophils and basophlls, ‘albeit up to.
10Bfold less potent. Eotaxin-3 has also been recently been

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

basophils only at relatively high concentrations (Kitaura et



30 identified (Shinkai et al, 1999) but its potency also ap%egéﬁgwﬁo
| 0Bf ol d I'ess than that observed for eotaxin. Consequently, 31is
chenot act i wofdasezsesi nophi |l s and basophils only at rel ati velofddeddeoz
concentrations (Kitaura et 3 SEP 2004 WO 01/ 66754 PCT/ GB01/ 00927 al, 1999).
In general, there is substantial redundancy in the binding of chenDklnes
to chennkine receptors. Typically, several different CC chenokines are
abl e toyi nd gaggi ngl e chenokine receptor, and conversely, a single €C
chenoki ne can bi'nd to several different chenokine receptors. The chenokine
receptor, CCR3, has .many Iigands I ncl udi ng eotaxin, MCP-2, MCP-3, MCP-4,
RANTES, eotaX|n i ﬁ@ hese, eotaxin 10 appears to be the nost -

i mpor t aft, SRRy 2dr rFléénangEGEﬁlQ% pepupdages. dngfderMmESnohade a

re'at'V@bﬁmb@ﬂhégftﬂ'EMeE@klngI¥@c@ﬂgo§§e Ebﬁ&@é@& naLRYL! cul arly

effective at inducing CCR3 nedi ated events:"Tn con fast, eotaX|n binds to
the éC déﬁ@ﬁﬁﬁpﬁeCEeGEQmGKleeéCEFB)ahﬂehtoebandvelylhggb ahkmbkiiye Kd 15 =

0.52 n I 9 Furt her axi unusyal_ anong CC
chennkr%gggﬁgg?ha%ngtcgﬁ % %%Hs to° eaﬁa ¢ 8Pogbn§n§aﬂtﬁéﬁ dckémoki ne
recept osevehal dsffeebai ohéfiokspeckéteptorsCRBhe2@nEHBRALECRS has been
cl oned (Conbadi ere et al, 1995; Daugherty et al, 1996) and is a 355 ami no -

aci d, 4¥eRERLOZevERR3 tr%ﬁ%n%ﬁ%Ya%EG@@ﬁﬁlhnﬁl@@éﬂg eptagdnt aMGe-Lour
cystein L xt ul | i ght. -serine/thr onlne reS|dues
AopB, bp g RACPLL | SocARIRLE aRd & 0NbeERLRS | DHERRAN a

in the cytopfasmc fal at are potehtial 3ites for
nedilat edpphasphbeybat tbe. nEER3impast aot povienyi af shéesifandy, |sﬂ&§das

Saial - HEbRR M BER R RS Favens re hbukEs fabos: 2&FinsoBGFoand gul nea
pi g. (Saprre @hdaérelgﬁﬁiefore not particularly effective at inducing
.CCR3 mediated events,.Ih contrast, eotaxin binds té the CC
chemokine receptor 3 (CCR3) with relatively high affinity, Kd
15 = 0.52 nM fPonath et al, 1996a).'Fﬁrthermore, eotaxin is
 unusual among CC chemokines in that it only binds to CCR3 and
noct to any other chemokine receptor, that is, eotaxin is

specific for CCR3.

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

30 acid identity with human CCR-3, respectively.

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

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



CCR3 have stibsequent |y been cl oned and share 69 and 67 % ani no 30 aC| d,

i dentity with human CCR-3, respectlvely Human CCR-3 i s prlm%
expresséd mmoenaWROphlls (Ponath et al, 1996b) and basophlgéy g 2é)nl
al 1997; Yamada et al WD 01/66754 6 3 SEP 2004 PCT/ GBO1/ 00 It |s

' ' lial cells in:
al so f.ound on TH2-type T cells (Sallustp at al, 1997), mcrog _
the central nervous system (He at . al, §997) and dendritic cells. (Fubbert

: d t t f CCR3
oL R B L8 R sherpatinactant and el val ol 00O |
i ntracel199°ay, mﬁ&ﬁ@@ﬂlﬁpbcélﬁéii@nthé”cehéiéﬂnn8£vbﬂérgﬁ?#EHl?ﬁ%ug on.

| sation, upregul ation of integrin expresssion an
ggyégﬁ”raa%h'c]a?gap t ferdy ehe chel lat (ambbageeet EJl,snE99aj akotd90R) .- CCR3

[ ' i th 40, 000
(Davghersy St Mf%%%‘g*?ﬁ‘y T O TR R ArCES | CBBRRS i coptbi o per
cel | .5 Mgy HGERBLNG i GERAISoN sasd rasp MRS 2, ed@&%iﬁ é&%éésaﬁgkfgggf§hl£rso bi nd

k eceptors, ot her, than CCR3 and can therefore nedi ate
gﬂggalttr‘l‘i%d{ﬁ “B?bjaljvﬁatfél%rli’éﬁfﬂoﬁtwIoiym%raq:eﬂ-bolnraad:tnﬁ due to its

hi gh se t I speC|f|caIJ chepoattract
ang act fb%tyedéétcﬁlgsaf%xopresm ng c lrbd Zou%%'r&é %J's nc?f:}?ﬁef% 9 sEBE gr owi ng
body .of iadugsdsca t@fatoihfigmklrragmdﬂ gffehictic) Oferenitiod Ne MBY7 USK ?lb
therapegtlggll sev in vivo studies that have use elther
rabbit OF tﬁbg? €s s‘@cf?’@ﬁﬁﬁﬁef%tﬂ@ed?ad{tlt%@ﬂyedtmmf an

| nt rmvemew&lsy o(nl \ebsadmpmlitsem@ha@td ‘O%Q)t oggétﬂgf’ t als '1;5%

(1996) injected. 20 pg an anti - eot axi'n ra
into ngp nRPR- dBemy &t wiloe 1996b) receptors ‘per cell Many CCRB

ligands, such as MCP-2, MCP-3, MCP-4 and RANTES, also bind

m|v

chemokine receptors other than CCR3 and can therefore medlate

chemoattraction of a wide variety of cell types In contrast,
15 due to its high select1v1ty for CCR3, eotaxin is able to

specifically chemoattiact and activate CCR3 expreésing cells

such as eosinophils.

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

vivo studies that have used either rabbit or rodent

) antibodies. One such study looked at the effects of an

f intraveneously (iv) administered anti-eotaxin antibody. _
Gonzalo et al (1996) injected 20 pg an anti-eotaxin rabbit

125 polyclonals antlserum iv into ovalbumin- challenged mice.
Antlbody admlnlstratlon prior to challenge reduced the
eosinophilia by 56%, as measured by the number of eosinophils

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

30 There are also a humber 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



Ant i body administration prior to challenge reduced the eosinophilia by
56% as measured by the nunber of eosinophils accumulating i3nSEP 2004

br oncho- al weohass734avage (BAL) fluid. 30 There are also a nqg?ﬁéBgﬁﬂﬁ ports
of the effects of locally admnistered anti-eotaxin antibodies. Hunbl es at
al (1997) described the co-injection of guinea pig eotaxin (10 ng) with a
rabbit pol yclonal anti-eotaxin antiserum (10 |) into the 3 SEP 2004 WO

01/ 6675 / Q0927 .7 skin of .naiv i nea pi t hat, had, recej ved a

pri or i%@c io(?f?%]a(#’%l%%Il%’-elaaﬁ’éqsed&@otsﬁ}?%gfﬁqcéﬁ?lvfgé PIHYLPBERI 2FEI PRy was
abl e t @fcdhnedelbelbleor kdsdeRipHEAS Napfy |pcﬂ%&!ﬂﬁ@$!&5‘ti}§b&'}'%§y ble .
Teixeira at al (1997) used a nouse nodel of eosinophilia, in -|é% nuri ne
eot axi n {PLCOIPIRER)L YWRL OSK ieicadt &P sainapbd I asisiumu st ian ona$imitaxkpt axi n
anti ser gig; it rad: 51y qi it f_4-8.hour active .cut aneous
anaphylag??%lfga%F?%%sﬁlgpﬁgt?%ﬁgﬁEB g@%améi%ﬁ%?) ??ﬁﬁQOEQéi%%ﬂdﬂiblocked
eosi ophhichegnaingerbtalynd 3%-30d pRE%) wespeo-ivejactdd wh td omprSanz at

al (1998)-.10.have | opked at eosi nophil accurul ati on due to endogenous
genérar€§1¥8%8QP§ Fﬂg&688%6§anFP§géPﬁ&F Pt racgr R ah inke Th s ideeaxi n

pol ycl obal 4ast hearuargave aubadebili Bhbbag1akth aa%@oj&a $6,;(;34B28 hr)
but not the early hase-(OBz hr) -of thrgb ?ég%gﬁgﬁl?% -4, 1§h%§ﬁ?ﬁ¥F%er
under st 8hdSBhanfoPB%opfeshaxkntinerva hbadakckey awsiregsiidophdruirdicaed

di seasepst ke, rgeted n Lsruptian s._been ysed to generate mce
t hat ar}§§dg ic?éﬁt gigﬁ'e5g§§.gﬁleﬁ§§neﬁBePQ%&FlaPr1?9‘71)2. el tHeS8 i ce are
sensiot i BedeahdoRédchal esgaephiilt BeovalbuEiBn €S AP RinyJHETRRY re.

reduced bX 70%.in BAL,from|ungs of eotaxin null mce conpared with wild
type mi SBUPIBLRANCArRRIT chRNERGePY FRF52denBAdt AAtds injection. An

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 undérsténd the role of eotaxin in the healthy and
- eosinophil-mediated diseése state, targeted ééne disruption
has been used to generate_micé that are deficient in eotaxin
(Rothenberg et al 1997). When these mice-are sensitised and
20 challenged with ovalbumin, eosinophil nﬁmbers were réduced by
70% in BAL from lufigs of eotaxin null mice compared with wild
) type mice (18 hrs after challenge). This demonstrates that
eotaxin,enhances the magnitude of the eosinophil recruitment
- after antigen challenge in models of asthma. Nakamura et al.
.25 (Am. J. Reqp. & Crit. Care Med. (1999) 160: 1952-1956) |
' demonstrates association of eotaxin levels with asthma and

inverse relation with lung function.

Eotaxin mRNA is constitutively produced by a number of

30 tissues, where it has been éuggested to pléy a role in
" eosinophil hdming {(Rothenberg et al 1995). In the éotaxin_null
mice, no gross histological abnormalities could be detected in

any organ, including those known to express eotaxin. Similarly



eot axi n. enhances the magnitude of the eosinophil recruitnent after . ,
anti gen challenge in nodels of asthnma. Nakanura at -al. 25 (Agmsg,Z@gsp. &
Crit. Careypghpstd©99) 160: 1952-1956) denonstrates associg&ig& of eotaxin
| evel s with ast%na and inverse relation with lung function® “EGESM2HRNA

is constitutively produced by a nunber_gf 30 tissues, where it has been
suggested to play a role in eosinophil ®hom ng (Rot henberg at al 1995). In
t he eotaxin ﬂull m ce, _.no_gross histol ogical abnormalities could be -
det ect ed®? nchaRgedr 4BnlerkErydrnBheRES¥PRNEAN L Eobex BeEestest-alowevsyi | arl y

3 SEP 2 : / 0 g kD kQcyte phenot ype
coul d bSQ%%tg%%%%;éé%aésgg;icgﬁéﬁgogé% gggﬁﬁ%@h?? ?oghﬁgm§§ %EBUEESEby

3-fol d imithecompiredi te thapuikd-tygpeheswibdstyng, thaggestbrent Bakceotaxin -
also plays a role in.deée£nining t'he baseline nunmber of eosinophils 5 in

t he per-ip;aj-KaeY%Iac‘??Jc‘El 3P GRCPROLALABeFReeP2apL 188 7R ubeE Pt EESHRABRAYS

mentey s e condl pdLonthgl PECEEAL AL RYRNROBheABErYSEEULT 18Pl Ndi ng TO and
preferably neutralising eotaxin, with therapeuti€ potential in various

di seases and disorders 10 in which eotaxin plays a role. Exenplary’

di sease el r i ssed further bel ow. BRI EF DESCRI PTI ON OF
THE FId§g§¥%§?éﬁ%ﬁ&%ﬁfg§ﬁ%ﬁgéﬁgu ?%?Fgé?go opﬁ?%nBﬁeﬁ?nEcﬁ9V§@§lP% an -
eotaxinfnnﬂiw&eﬁhlﬁwmmbﬁmaﬁn@ss@yanaegﬁéf@ﬁﬂbb@lﬁ@htE@lﬁsiﬁépéSEﬁﬂ%nEhe'

mean with %}andard error bars of two separate _experinments. Maxima
chemot a*dh LRGFARRINGES RPTRRFIRL 13 gyari oS t i segPe s candediswedechanber

in rRsPaRSs & G N §91 £91 2XI Ng.,. 0 scFv_363 is 800 nM
FLgure 2'shoﬁg CAT- 212 % eé?#?E?tyg IEB,X%ﬁf%éﬁi %%%%%fg%b%vgé backgr ound
(PBS) omtignrdsrs lereotdibscusted efuothemrisdlbdved antigens tested. A weak

signal can be observed agai nst nouse

BRIEF DESCRIPTION OF THE FIGURES

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

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

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

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

in an eotaxin-mediated chemotaxis assay.

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

30 competition assay.

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

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



25. eotaxin. Figure 3 shows neutralisation potency of CAT-212 and CAT-213
i n an eot axi n-nmedi at ed chenot axi s assay. Figure 4 illustrate$ SE€5MIbf

CAT- 212 angydfilss2d3 in. a 30 conpetition assay. Figure 5 §Q$W%ﬂ$ﬂ§§ t chard

pl ot of eotaxin binding to CAT-212, wused in determination’o

affinity for eotaxin. 3 SEP 2004 WO 0166754 PCT/ GB01/ 00927 9 Figure 6
illustrates nouse eotaxin conpetition for binding to CAT-212. 5 Figure 7
shows™ neutralisation by CAT-212 of the increase in intracellular Ca2+
concentration induced by eotaxin. Change in fluorescence neasured over

time in [ EEPOH | 4 i +{,- CAT-212
(c‘once'ntﬂr:a ‘F%] gfir CAT- %%éés)hr%&vm\%s? n eg%lr{g&ﬁpéoﬁﬁp'ﬂoﬁpiaéﬁaﬁé% qi%h of
buf f er &#Ahe2120 Addition of the Ab al one does not change the fl uorescence
significantly. The average of triplicate wells for. eotaxin and duplicate
wells for each antibody concentration is shown. Figure 8 shows area under

the cur veiginia T BT -2 ddn okl Gl WAT-Apy assahe Galaled for data
from12s teo 100s. the |gne point on the y-axis is eotaxin. al one. Aver age
and st diddrasiediiing Gae geneentortibor akiduced hiypédcatin. wethand®rin each

anti body qﬁﬁ%g ' Q Q_Fi gur emonstrates specificity of
bi ndi ng 0 g Zerfgé E![ g&%%a%&eo\ﬁéa&&ﬁm%%&u%&%fg{ St PR SE f&c CAT- 212
and CAT-a213 tororhunfarl Oredteod tast ind uged GAISiZnephi (comeeintidaian, e the-air
pouch O{}é'ég %'val bum n sensjtized mce treated with IL-5.. CAT-212 was _
adni ni stered Qwﬁb.lwﬂé?%e&@)mﬁozhﬁa%slsadﬁenia@@éﬁé@%@tfhh‘ufﬁar agmaei.. v. in
sepajat @RMRAII®Y Shel M &l RleANIPMnge the fluorescence

f)' 'significantly. The average of triplicate wells for_eotaxih 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 1005.. the
lone pOint.pn the y—-axis is eotaxin alone. Average and std
‘dev of triplicate wells for eotaxin and duplicated wells for

each antibody concentration are shown.

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

human eotaxin.

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

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



treatnent was statisticall y eval uated by perforning one vvay ANOVA Wi t:h
Dunnett's test using the differential cell count 30 data. 3P5 Q[QS, ** P

< 0.01 conppg ghseysy human eotaxin chal l enged PBS control. %g? 0%
i nhi b|t|on n =7 8 mice). Each p0| nt represents the mean Y&fG&° P92 he
vertical - bars show SE. CAT-213 or %12 adm nistered locally to the 3

SEP 2004 © WD 01/ 66754 PCT/ GB01/ 00927 16 ai.r pouch caused a dose-rel ated
i nhi bition of eosinophilia. CAT-213 given system cally also S|gn|f|cantly _
i nhi bi t LT RRWFH pFRES P AECSE sreﬁ”@%ﬁleull'lﬂ?ﬂ—h@f’r af egoshaophidde - of -

CAT- 213 ©firOy £ g dh éwe@rﬁpcfpg% PRy | ﬁmagsgi%o@ﬂmmga pouch on.

oval bum n sensitized m’ e nistere and i.v> in
separ at esoskpephientbendimxf f ect of antibody treatnent was statist ically
eval uated by perform ng one way ANOVA with 10 Dunnett's test using the
differential cell count data. * P < 0.05 ** P < 0.01 conpared to

oval mmm%@mlipm%wtm e?féé@'&f(Cﬂ@-@i@th'éthFuﬁlﬁ 7 -

m ce) poi nt represents the nean val ue and the vertical bars show SE.
CAT- 213ngRefd ReFEPRlvdal 18y tinantaito ghiwhior péwen ¢85 syslbuital |y

caused & | at | tlon of .easin li.a.,The effect of i.v. "
admi ni s%r él‘g‘{n!L o%qfslﬁt#e-enoucg‘% 2“_L gﬂm S 9 C{-Fs&rf?cg?% st nRB) ‘E’)ﬂgebsVnophl I
recruit rﬂeﬂts@a?catsﬂmpémrmeﬁﬂjmaﬁ]mmfﬁbﬂzlcg&lr@li‘lﬂ)écﬂjf ustéat@ent h@agf f ect
of CAT-213 on rhesus nonke eot axi n- and nurine eotaxin-i nduced chenot axi s

of L1.2-S5CRSSTEERLY it Xt EEFOT OB AN SA (ANAVA Wi thst 3 -
expefg Mesrsh A& TR ik itd @héatﬁﬁe&%fa&m&ﬂ CSRREEHELY: 2P p <
J ~ 0.05, ** P < 0.01 compared to ovalbumin challenged PBS control
animals (= 0% inhibition; n = 7 - 8 mice). Fach point -
represents the mean value and:the vertical bars show SE. CAT-
213 administered locally to the air‘pouéﬁ or given
15 'systemicaliy'caused a potent dose—related.inhibiﬁion of
" eosinophilia. The effect of i.v. administration of anti—ﬁouse
eotaxin IgG2A (R&D Systems mAb) on eosiﬁophil recruitment aré

shown for comparison.

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

experiments performed in triplicate-or duplicate,

respectively.

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

30

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

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



Figure 13 shows neutralisation by CAT-213 of human eotaxin- induced

chenot axi-s-of -human peri pheral -eosi nophils. Data are. expressed as nean
SEM from 3 experiments, performed with triplicate points. 30 fi%hf @044
shows that CAT-213 inhibited eotaxin-nmedi ated shape change of human
eosi'nophi | YO BKEE78501 (the control antibody) was inactive. fAv@B@Idez7 -
expressed as nean SEMfrom5 0 3 SEP 2004 WD 01/ 66753 PCT/ GBO /00927 11 .
experiments perfornmed with duplicat-e ppints- Summary of the Invention In .
one aspect, the.present invention provides a specific binding menber- t-hat
bi nds hugmpe ehaxts BELr &l £ AR ' y VH domai n which - :
caonprises a VH CDRl,p@aﬂ_VH @th&?r?é‘da ,VI—?%DER?EH eg'ei.n said VH CDR1, "the VH
CDR2 .and the VH CDR3 " consi'st of the anm no acid sequences of  SEQ ID NQ. 5,
SEQID NO. 6, and SEQ | D NOP™P2rYeSbebtPvEnyenaianwhi ch further 10

CONpr i sesn atn@ni &Hechy, h & opBd I S a VL | and a VL
Cbggp ich specific bindiﬂgﬁ%ﬂﬁﬁgggg%%ggggg-g%ﬁ |$uﬁrﬁp?%£éﬁgaxin with
an qua R} 3R PRyl rr o f birds dmtmdo dyotcart | shdigeli hen AImp2d2= 41 gdomai n
(SEQ 1D ] =212 VL domain (SEQ ID NO 4). 15 20 In one
di.sC!'ose%%ﬁg%d&?%nt%&ﬁ%&ﬁ%br%?ﬁ%ﬂs? et TR L bihdith IR iR vhi ch

bi nds huvRrCRRI axihewanich vdd o WoMIRSeschd hgy g2 1, MRt {p3EQ 1 D NO.
2) and/or_the CAT-212 VL  domain (SEQ ID NO 4). Cenerally, a dormai n may
be pai red Wi 1H LVEOANTY FHrdaeEiences of 'SEQ ID NO. 5, SEQ ID

.NO. 6, and SEQ ID NO. 7, respectively, and which further

:lb; comprises an antibody VL domain comprising a VL CDR1, a VL

ﬁ. CDR2 and a VL CDR3, which specific binding member competes for
¥ binding to eotaxin with an eotaxin-binding domain of an
antibody comprising the CAT-212 VH domain (8EQ ID NO. 2) and
- the CAT-212 VL domain (SEQ ID NO. 4).
15

In one disclosed embodiment, there is provided a specific

binding member which binds human eotaxin and which comprisesg

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

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

ran antibody antigen binding site, althbﬁgh as' discussed

7. further below a VH domain alone may be used tdrbind'éntigeﬁ.

25 In one pfeferred embodiment, thé CAT~212 VH ddmain (QEQ D NO.V
2) may be paired with the CAT-212 VL domain (SEQ ID NO. 4), so
that an aﬁtibody antigen binding site is formed. comprising
both. the CAT-212 VH and VL domains. In other embodiments, the
CAT-212 VH is paired with a VI domain other than the CAT-212

30 - VL. Lightwchain p:omiscuitylis well éstablisﬁed.in'the art.



an anti body antigen binding site, although as discussed further below a VH
domai n al one may be used to bind antigen. 25 In one preferred enbodi nent,
the CAT-212 VH donmain (SEQ ID NO. 2) may be paired with t he SCARP 2am VL
domain (SEQ ID NO. 4), so that an antijbody antigen binding site is forned.
conprising both. the CAT-212 VH and VL donmains.. In other enbodi nents, the
CAT-212 VHis paired with a VL domai n ot her than the CAT-212 30 VL.

Li ght - cbaien opr awireCaDRY nsyWek! +&8EAD eghkNchhesabt 3 3ER.2 a One
or nore CDRs may be taken ¥r0n1theé%$§t§€2g%$lS&Qvfgg VH' § GL Bfhalsh

i ncor poRBfed D FREDCFaEEM: ABte #rawblwbke ﬂha@ewerHLscwhsedlsfdiebeesbalOML

CAT-212¢ 3 h ,in S and 7,
respectlygl§£ﬁ%§§igy EgErﬁféevi 8§Qan a?adsﬁoﬁﬁe ﬁﬁgE@‘FB RER s 8, 9
and 10, IPedpetsti Gel ¢. aﬁﬂe?anteﬁpﬁbtﬁ&eupnaj@gmaylgethgnﬁﬁg 2125Vhngomain.
Variants of. thﬁoVH and VL domains and CDRs of which the sequences. are set

out her @i ATEnd %WRi ¢A EER HR, N%np?o@ed9lﬁﬁd %%ecr¢$ﬁe§thﬂﬁhg nenbers for

. eot axi Theamnbenehiakned HX HEﬁQ f e fBt gqyence alteration or
mutation and screeglng °Slc ?h% s g?eegﬁ %9 %@ 58@ 2h¥ -t he present

|nvent|‘@Fla‘v:a?|%%I‘§1%I0‘thanchrﬁlndmld1$@umema/aﬂ aniﬁclofttﬁily of the VH,

and \A_égﬁgg ¥n£§ ces ar.e spe |1y di.scl osed herein may. be
i nvent i on; ﬂE% é&ﬁ%ﬁgﬁﬂhi i%ﬁf &”é%bé?ﬂh RS SHRIPYaE it esent

di scussmbci%rtiltmhcatng/aﬂdnmetr% rf%}t leltlade RBE beAd L at " 0“5‘ '
(addi tign, del efion SEP 2004 nv v11luuiO4 PCT/ @of?coag‘%gé;f?’y "?e!ans -
me 5 of sequence alteratlon or mutation and screenlng

Such ‘methods are also prov1ded by the present 1nvent10n

.Varlable domain . amino a01d sequence varlants of any | of the VH
'and VL domains whose sequences’ are speCLflcally dlsclosed
"herein may be employed in accordance with the present
1nventlon, as, dlscussed Partlcular varlants may 1nclude .one -

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



substitution and/or insertion of an am no acid residue), maybe 1|ess than
about 20 .alterations, less than about 15 alterations, |ess thargzpbpyt 10

al terationgy@giés9ss than about 5 alterations, 4, 3, 2 or 1. Aterations
may be made 1n one 5 or nore framework regions and/ or one oFCHEPAVER s. A
speci fic hinding menber according to the invention may be one S
whi ch- - conpetes for binding to antigenMith any specific binding menber ‘
whi ch both.binds the antigen and conprises a 10 specific binding nenber, VH
and/ or \&ubBkatntdpschodédrhéneenfionr oYHaGDRAidbs akdsledebdtiabpn, @ayMari ant

f ' C ti,ti on.bet bi ndi nb b d easily
on oY led8iehen SBEBE bh AR R e L85 e iR b i ntsr 1 o renor tor
nol ecul ealvepaeibhsdi Ngsgethan ¥WBbek ¢ONabecdgte64800357 0t E?aﬂrﬁégﬁﬁg of
I -

other untagged binding nember(s), to enable identification of speci
bi ndi ng e?EaWhPRE, bfind3thé 8amd. epitepetbenanmavebeappilagirpbhepe.

Thus, s a JurgbheL ASRRELLP : seih, ,inventi on proyi a 20 specific
5 r
bi ndi ng neﬁ%er conpr%s?n% ggﬁﬁﬁéﬁ %ﬁ?(%%d§ﬂén€fg§%r%igﬁgnﬁ'site whi ch

conpetes with CAT-212 or CAT-213 for binding to eotaxin. Various nethods
are available jp the art for obtaining 25 anti bodi es agai nst eotaxin and

whi ch may WRSHpetEC WPt RIEAT-DIE0ehraeadT3ing 6P BRadingerbieotmxy he in a
U L R BpesenL sy STRApIs HOVLAESS LBy T BRLELIL 10 o
i ncl udi Ay-isHininRber ovisbol doetla bindaryhefaspsgef i andi aotyngi seaher s =
cpecli SHERATE BINENG FepBot o ipdflotite rain s tent noriny 3 sep
2004 OO MBI ROT#ER634Q0927e 18, or variant of any of these. |
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 enéble'
~ ddentification of specific bindindg meﬁbers'which bind the same

epiﬁope,or an overlapping epitope.

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

i binding to eotaxin.

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

or CAT-213 for bindiﬁg'to'ebtaxin.

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

members of the library able to bind said antigen.



The'Library may be displayed on the surface of bacteriophage  particles,
each particle .containing nucl-eic acid encoding the antibody3vﬁfﬂéﬂuable

domai n. di swiceptadrsan its surface, and 5 optionally also a d%@@} fﬂmx
domain if present. Follow ng selection of specific binding nmenbers able to

bind the antigen and displ ayed on baqifriophage particles, nucleic acid
may be taken from a bacteriophage partiTle displaying a 10 said sel ected
speci fic binding nenber. Such nucleic acid may be used in subsequent -
production of .a specific binding nmenber or an antibody VH variabl e donain

(opt i onahly 1amrakti RAGY bYL di%PiadRle HOFRieNs R 28XPLES BEEQeEEBﬁhQle eic
acid with the sequence of nucleic acid taken froma bacteriophageé particle
15 di sppayitiglessaiedchepeetddlspeontiadningdnugleerbecidAanactihgdyhyH

vari abl i Lt th m aci d seguence . of ,an antibody VH variabl e
domai n %quggg'd“?eﬁé%%§8§§p§§FF%8 dﬁ?ﬁgﬁﬁﬁgngﬂbégsnﬁ?rgﬁgﬁro@?@ed in
| sol at edptapnplay ERgoaal@ispeaivkidc vt RgmAEn"eRbEEe8@ARY I Sing such a VH

domain. ‘Ability to bind eotaxin may be further tested, also ability to
conpete with CAT-212 or CAT-213 for binding to eotaxin. Ability to

neut r al s : A% t pgt .di 8¢ r | oy, 25 A
Cpoc 1 SORSRLAY! SoTRKCRE B2 SRecffill BUNEIAG nCHEERET ABFC O Find
eot axi nthet anthgenf &ndi tysplagad- 2h2bact€sophdge ApapeLelies, biwel &c nember

accOrdingugo t he grﬁsEnt %nventggn '30_-n$¥‘neutra[ise gotaxin with the
pot ency®GFICRTY2RS GARBATISYS. 2BPAGERYIGPRAARt PaBRiChR U+ P28 SR pot ency
of dpffeseatsespeckhi spbndiRILIRADELSNERB PE CORRRT RECIDHS QAP Ry i ate 3
SEP 2004 W0 017 66754 PO/ GBI 100957 13m0t 11 gagy (e tetciadit |
) be used in subsequent production of a specific binding member

or an antibody.VH variable domain (optionally'ah antibody VL

~variable domain) by expression from nucleic acid with the

'sequehce of nucleic acid taken from a bactefiophage particle

15 displaying a said selected specific binding member.

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

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

A'specific binding member according to the present‘inventibnrr

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

Binding affinity and neutralisation potency of different

specific binding members can be compared under appropriate



In"addition to anti body sequences, a specific binding nmenber according to
the present invention may conprise other amno 5 acids, e.g. forniqﬁ a

pepti de or_‘gﬁlowg:,?}ide, such as a folded domain, or to irrp’ar3t SER Phe -

nol ecul e another. functional characteristic in addition to B6T{GRO00%27bi nd
antigen. Specific binding nenbers of the invention may carry a detectable
| abel,. or may be conjugated to-a toxinldr enzyne 10 (e.g. via a peptidyl

bond or linker). In further aspects, the invention provides an isol ated
nucl ei ¢ canddtibnsh conprises a.sequence encoding a specific binding

menber, VH or VL domai ns according to the present invention, 15 and net hods
of preparing a specific binding nenber, a VH domain. and/.or a VL domai n of

the invephi a8divRbeNcEOERE 1564y CXRLESSEDY, SA eleeicraflg Lunder
conditions to bring about pro ucté@% %?g%a?dgg%ggkgkcbgﬁgﬁpﬁg“ﬁ%ﬁﬁﬁ%, VH
domai n amdrerdimgdboaathe prelsemtolmvemgion . m29 Speprikte bthdh-ngmawaber s
accorgin§c£ Sthg %nv ntion may_be', .used in a methqod of treatnent or

di agndsi SE6FSf e HunhR=BH9 ofi A Shdtyor P L1tB h8HCH! afr eatresied

(whi ch naymbis) ude cor OREYHECED Cid GRbTEM de OndelbseRgR-LYE ofhgorder in a
human patient which conprises adm nistering to said patient an 25

ef f ect i VERARBERET BFLEC shecidditipmdimplriehidey o9 - bhedi arkhgeon. Conditi ons
treatable.in; ] resent_jnvention_include those di scussed
el semher.%p%(g%g%ﬁ%%@ﬁﬁ \#éérrﬁ%lés%%ccf@o h hr&em%oér]ne% it PAVentt b8 Provi des

nucl ei ¢ dSideatable goatse b/ |or s}l diedorenaftidiy . antbRpdyo YHeMaGhabl e
donaiﬂ and/or VL variabl e.donai n di scl osed herein. Another aspect of the
preséht 1hventTHh prRidel h R ©mchidkay)- | /11 1CC1zA 3 SEP 2004 |

. 1f1 >DULUUYL / -generally isolated, encoding a VH CDR or VL CDR seqguence

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

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

domain_and/or VI, variable domain disclosed herein.

Another aspect of the present invention prbvides'nucleic acid,



di scl osed herein, especially. a VH CDR selected fromSEQ ID .NO's.5, 5 6
and 7 or “"A VL CDRseIectedfromSEQIDNO s 8, 9. and. 10, rmst
preferably CAT-212. VH CDR3-(SEQ I:ID NO. 7). A further. aspect pg(g{pd@@l, a

cul tured heas owetis transformed —with nucleic acid of the i r%elr)% @% ofy Vet
further "aspect. prow des' a nethod. of production of An 101. anti 3y VH
var.i abl e- domai n,” t he net hod i ncl udi ng f§u5| ng expression from encodi ng
nuclei c . aC|d Such a’met hod may. conprise cul turing host cells under

condi ti ons. fof; producti.on of saigd anti VH varl abI e domain. 15 Anal ogous -
met hods Tor- parlo cti% gﬁtc?fd’vfr\?é’rdllélﬁl é |f’r‘$‘&u%ﬁ¢@| ng. :

menber s maﬂmm@e\m aRGHRI 1 ¥l 190 R R @m s%rltaeﬂaﬂ BSorh gg aspects
of: the- present |hvent|on A et hod of production nay conprise s]%ep of

i sal ati ¥ ant/or ¢ 2 ior eaViloRDBf seRectedd faton /SEI’@tmm(M'sprsn,dLg:tl on
di’ t | t
r'é&e%:@ﬁl rEQE‘Cﬁlz' %OC@éﬁt F@%a ;ﬂDa u ing at Ieas

may CO”piricfeld gy
one addi t'i onal corr%y ent, h as a pharma Zio e
exciptent., .These and, ot her aspects of the invention are descrl bed in

further detail bel ow. TERM NOLOGY ~ 30 Specific¢ binding member This
descri bes HERRerrgect @mvaskesm selitegraghihsisthaed 1 Binsdiafpmysatificity

for  one ang} helc1 e JBPYS ofe 8 3R 7004 WO 01/ 66754 PCT/ GBO1/ 00927 16
speci fic binding pair may be naturaﬁ erived or wholly or partially

synthetical ly produced. One nember of the pai r -of nol ecul es has an area-on
it's surfa v ich ecifically binds to and is therefore
conpl. erren&%,t %Br%h(éQ agfgect\hprowﬁgs a met é of product:}_on of an .
B L antlbody VH varlable domain,  the method 1nclud1ng cauSLng
a . expre331on from encoding nuclelc acid. Such a method may
' comprlse culturing host oells under conditions for'production

. of saideantibody'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

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

component such as a pharmaceutlcally acceptable exc1p1ent

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

30

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

blndlng spe01flc1ty for one another The members of a



particul ar spatial ‘and pol ar organi sation of the other nenmber of the pair .
of nol ecul es. Thus the nenbers of the pair have the property. §F§ I ng
speci fical{y & 6@5‘3“‘ other. Exanples of types of specific b| R?S @al rs
are anti-gen-antli body, biotin-avidin, hornmone-hornone rece

receptor-ligand, 10 enzyne-substrate. This application is concer ned with
antigen-anti body type reactions. Antibddy This describes an inmunogl obulin
whet her natural or partly or 15 wholly synthetically produced. The term

al so cox@es:iaﬁiyc polgpmpt palbr anaprioe ehathaxl by debivetngr dorsil Iy Wi ch s,

or is subst anti al | onp S to, ~.an-antibody . bi ndi ng_domai n. Exanpl es
of _ant i F§Hi & %é%‘?ﬁﬁ:ﬁfggf%bﬂ??‘ﬁu?%@typ%%e dRePeRePE Fhetpale of '
subcl asses; édlewfzfzié A P £0BRr i 6 €5y 2 n such as
Fab, scFv, eFv dAb, Fd; and di abod|%s%lr?g%sgp%gs%b?éygw? ‘gﬁ%nocl onal

and ot h@mﬁwles irdsisto arehis qulesrefore comip hanenDMNAy t ©shnol ogy to
prod £S. 0 hi neric nol ecul es which retajn the

speci f| %ttﬂt%ﬁlaa;lt %’eg%:#gl‘{na gf %o%!flga%%%tjt%%h?lfq%% Ny T AVIRR:

intr odu@ﬁwgzna\l@»aemcmif ngolémlléﬁmnonh@@uth@ N EBS €o f MO Npai Plndhe

conpl enentarity deternini ng regions (CDRs i} of an antibody to the const ant
r egi ons Fh6y RGN Qe bifs LT EPeek ¥ te@ank, odien. dlﬂﬁtaew,_télr&s

Em?gggmowé %ﬁ ﬂcﬁgrra or %e%@gpr o%.%m ng a?CwBan&%B% R rfay be

subj ect blmlgemmdlnthHmmfhcmzﬂrtaTe chergesyr Whit e payc-oXigamd not  al ter
t he &ndl n%g??ec%)f aa#/ﬁ ﬁ}ntl bodi eldéaproduced I 3 SEP_ 2004 WD 01/66754
PCT/ CBO EFG SEPS Wl i FIRFer ekt ways, the
tefm " anitiibedy- anshMdd, ke onstdaed s, covering any specific

Antibody

‘This describes an immunoglobulinVWhether natural or pattly or
.15 wholly syntheticel;y prodﬁced.. The term also covers any

polygeptide or protein having a binding domain which is; or is

substantially homologous to,'an antibody binding domain.

Examples of antibodies are the immunoglobulin isotypes and

their isotypic subclesses;lfragments which comprise an antigen

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

) , It‘is possible to take monoclonal and other antibodies and uee
techniques of recombinant DNA technology to produce other
* antibodies or chimeric molecules which retaln the spe01f1c1ty
25 of the orlglnal antlbody Such_technlques may involve
1ntrodu01ng'DNA encoding the immunoglobulin variable region,
or the complementarlty determlnlng regions (CDRs), of an
'antlbody to the constant regions, or constant regions plus
framework reglons, of a different 1mmunoglobulln. See, for
30 instance, EP-A-184187, GB 2188638A or EP-A-239400. A
-hybridome or other cell producing an antibody may be subject
t_to genetic mutation or other changes, which may or may not

alter the binding specificity of antibodies produced.



bLnding'nenber_or'substance having a bi'nding domain with the 5 required
specificity. Thus, this termcovers antibody fragments, deyiyagpPvaash

f uncti onalwequjeyasent s and honol ogues of antibodies, -inc
pol ypeptide conprising an inmunogl obulin binding donaln %E&Rﬂ%ﬁﬂﬁﬁgural

or wholly .or partially synthetic. Chineric nolecules conprising an 10

I mmunogl obul i n bi ndi ng domai n, or eqU|%§Ient fused, to another

pol ypeptide are therefore, included. Coning and expression of chineric.
anti bodies are descrlbed in EP-A-0120694 and EPA- 0125023. 15 It has been

shown t hat t L n m_the f I on of

bi ndi nggg'ntaifnré:gns Ex es o?dcg% ﬁf}lér#éqq%/raglne ew(ai]ﬁs’t t eF 5 agnent
consi st Magtabody," \éﬂ-l,oﬂd han b ok MrrBias ,co(ver)lrtghenlfad sigeadiFRRt consi sting
of the VH domai ns; (i) the Fv fragment consisting of the VL and

nd CH
VH 20 d8ﬁ85ﬁ§g BEmRe of & bsttants®y havilpg endidsingr demedn (ahdiheE S. et
"SNaEEE%R regf@@%l@ﬁ@l&%gsghﬂuﬂp'%ﬁl%o%%Eﬁt%m%%r% M@lg% i (V)

i sol at ed ons i) ab')2 fragnents bivalen rggnent
conprlsfﬁggmﬂntﬁunﬁ@@lﬁ@&lﬁﬁ@gnﬁWm$t@mmaﬁ egjriglad eaftai anBv hombeeylies
(scFv), r el .VH d are linked by a peptide
| inker mﬁhsﬁ%aEPg St h Qﬁmg Hﬁghﬁﬁﬁépngnggégﬁt EMBTESARFaf M ant i gen

bi ndi ngismtifogBobdieh bahdihe @b@%nn24%heﬁﬁér4%§tu¥3§8orHHﬁBQT ebal , PNAS
USA, 85,. 5879-5883, 1988); (viii) bispecific single chain Fv %lners
(PCT/USBQFB@@ééy aHathekic: di Shdarade, mAdEChlgiseromprisdngubni specific

fra n 13804: P Hol |,i ger et. al Proc.
o 8o AnGRGS LIS RUnOSHE LURLOR, BYOBALIRE. . gl B8 atki Ble T1
may be psiwmbéebtidd - byethheraforpoaabundedt dcsbhmhgdenhreﬁgﬁéséiﬁﬁl@ﬁ 3 SEP
2904 Vmﬁgéé§935§ngcgl g%/gggzée%%rlbed in EP-A-01206%4 and EP-A-

0125023.

jS It has been shown that fragments of a whole antibedy can
perform the function of binding antigens. Examples of binding
fragments are (i) the Fab fragment consisting of VI, VH,‘CL
and CH1 domains; (ii) the Fd fragment consisting of the VH and
CH1 domains; (iii) the Fv fragment consisting of the VL and VH
20 domains of a single antibody; (iv) the dAb fragment (Ward,
E.5. et al., Nature 341, 544-546 (1989)) which consists of a
3 VH domain; (v) ieolated CDR regions; (vi) F(ab')2 fragments, a
g bivalent fragment comprising two linked Fab fragments (vii)
single chain Fv molecules (scFv), wherein a VH domain and a VL
- 25 domain are linked by a peptide linker which allows the two
" domains to associate to form an antigen binding site (Bird et
‘al, Science, 242, 423-426, 1988; Huston et al, PNAS USA, 85,
5879—5883, 1988); (wviii) blspelelC 31ngle chain Fv dlmers
| (PCT/US92/09965) and (ix) "diabodies", multivalent or
30 'multlspec1flc fragments constructed by gene fusion ‘
.(W094/13804 P. Holliger et al, Proc. Natl. Acad. Sci. USA 90
6444-6448, 1993). Fv, scFv or diabody molecules may be
stabilised by the incorporation of disulphide bridges linkingr



the VH and VL domains (Y. Reiter et al, Nature Biotech, 14, 1239-1245,
1996). M ni bodies conprising a scFv joined to a CH3 donmain n%% a&ﬁo be
made (S. HW(%I)(%B% Cancer Res., 56, 3055-3061, 1996). D a odiSEE APL

mul tifrers of polypeptides, each polypeptide conprising a T <eBHMNE

conprising a binding region of an inmmnoglobulin light chain and a second

domai n conprising a binding region ofl@&n i munogl obulin heavy chain, the
two 10 dormai ns being linked (e.g. by a peptide linker) but unable to
associ attghen T aat Vbt dmuaires f Of mPal et iedemlhi MditngrsiBeotadh) gea, bi ndi ng
sites ar ruoed by associatign of the first domain of one polypeptide
wi t hi-n tﬁéﬁﬁﬂdﬁmﬁ%ﬁ- AR iRadeg GO SR % fotIREY php YRt ideani thin
the mul tdeeradda (V4 1380Mbe Whetee (¥ SERCiH @iantdhpdiespase togbe used,
these may bé conventional bispecific antibodies, which can:be mahuf actured
in a vad3ay Howays®3Hol liger, P. and Wnter G Current Qpinion :

Bi otechnol . 4, 446-449 (1993)), e.g. prepared 20 chemcally or from hybrid

hybridomas, or may be any of the bispecific antibody.fragnments mentioned

above. Diabadies ant aofinans E genypepeiadsy el ol fsepEtion, Uusing
only variable domains, potentially reducing the effects of anti- idiotypic
react i ofCMEF IS G @ i h AeAiss CoORprdsinsea bdrsiigweragiomind ean :
anti bodi; I{%Dqglﬁqrpq- et iguliar Lyquse 3C th . .e readily
construéﬁ@%la expressé’ |ncéléolﬁ.dD?a%ggP§§ a%%%65h2%§ 0 ﬁéﬁg'a

pol ypephiisesiguategiomnti kedyiruaggiobs)l iof ha@vgppheim attthditvd ng :

specjficities can ,be readily selected using phage_ display (W94/13804)

fron i BPERHES %%%é%ﬂ%ﬂdy 0f -Che Y é‘bB&?_thet égﬂée%éptb%ﬁ&aéﬂtee Hor

i bt g_ncaséwdi&t% wSRAriddcdi trdi’ eet edradahnahtaBbhoen iidd e & J ibrary

can be o

'~ 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 (Holliqer, P. and Winter G. Current
Opinion Biotechnol. 4, 446-449 (1993)), e.qg. prepared

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

. bispecific antibody fragments_mentionéd above. 'Diabodies and

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

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

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

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

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



3 SEP 2004 WD 01/66754 PCT/ GBOI /00927 19 made where the other armis
varied and an anti body of appropriate specificity selected. BiEpedfic

whol e .ant i kagloggsrssmay be made by knobs-into- hol es engi neeri él/(ﬁsvz
Ridgeway et al, Protein Eng., 9, 616-621, 1996). 5 Antlge I'ng”domai n
Thi s descri bes the part of an anti body §\i,hi ch conprises the. ar ea whi ch
specifically binds to and is conpl ement ry to part or all of an antigen.

Where- an a tl‘%bl?n is Iar an antibody ,10. may_only bind to a particul ar
part - of 1??1 FHRnth %\kf%@?’?rpé’rlim IS Viegilmed 2818 &t tapet gy 0 | gen bi ndi ng

domai n |%§ng nt 'BQ%&% ‘

so- - cal I aﬁ%?él; f%&ggdr%ent %{:e&%rt%t?ng %Ia—{ld:a%%#?mﬁ? era y an

anti gen Ibimcbmgn@l@mrbm lowher-isde-aw lant icpgdyeiringhtd clii B vaidddwa ¥ egi on

(VL) and. an, f\nt}_gll;)qi Cfbal r% % able . region (VH . Specific Thi's may
i R ALnien ey

be used To.>tefer’ (it i% rne menber 20 of a specific

bi ndisng pair wll not show any si gnl ficant binding to nolecules other than
its speC|f| c b| ndi n partner(s). The termis also applicable where e.g. an
ant i gen 4B ?d!f%d?gl C§"a§1§bCIfIC for a partlcul ar epitope which is - -

carried fy; a Cgég@ﬁ Sl Jhesspeci fic 25 bi nding |
menber carlr ying the ant | ge %l%n ann\é\%#&?ﬁﬁ lCh abl & i ﬁ:g‘et o the _
vari ous aarga génscfcape;aufgdaﬂ&yepuhdpetoCaﬁﬂr use coﬁiil?emeﬁm@&ljﬁr@ lnarsed in .
t he sense of nc% ude, that is tgg say 30 permtting _the presence of one or

nore fedl éHhﬁSHéﬁF? FLfel antigen is large, an antibody
- 10 may only bind to a particular part of the antigen, which part

.j ‘ is termed an epitope. An antlgen binding domain may be
‘prov1ded by one or'more antibody variable domalns (e.g. a so—;
- called Fd antibody fragment con31st1ng of a VH domain) .
_ Preferably, an antigen binding domain” comprises an antlbody
15 1light chain variable region (VL) and an antibody heavy chain

variable region (VH).

Specific
This may be used to refer to the situation in which one membex
20 of a specific binding pair will not show any signifieant
. binding to molecules other than its specific binding
3- © _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 caSeAthe specific-
25 binding member carrying the antigen binding domain will be

able to bind to the various antigens carrying the epitope.

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

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

Isolated

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



This refers to the state in which specific binding nenbers of 3 SEP 2004 WO .

01/ 66754 PCT/GBOl/00927 20 the invention, or nucleic acid encg c% ych
bi ndi ng NeRRgHSes7siM | | be in accordance mnth the present inven %
Members and nucl eic aC| d will be free or substantially fre&C E@W%ﬂz?al

with which they are naturally associated such as other 5 polypeptides or

nucl ei c-acids with which they are foun@Gn their natural environnent, or

the environment in which they are prepared (e.g. cell culture) when such

prepar attlon isvéytiorconbi naoiei®NAcidchnobdgngpsachi seddihgV inbhBe®s in
s and nucleic aci.d, nay be formulated with diluents or 10

;hrgvahfgngﬁdm%t%WIa?%ﬁrﬁﬁﬁﬁ?l%%thEP%OEE§SBEtléBW&PééOnforMe@héﬁﬁlendhe
menber s midleOr a6 d ywbEL %éeﬂré@tds'rg%ﬁétgn‘e&aﬁ%h%&eg%g' figekhaysed to

coat microtitre plates for use in I nmunoassays mXxXed W th
phar mac &t e i ichy eyt abre Rakwiatby orssbciehed wheh asedtherdi agnosis or

15 th | | at ed th t [ 1

or by sy Rl o R e g TR oL Rl T e ofore® frCACE

85110503)heciat Irmatwral haywiynent f obr exadPégvi FonRERLUERUWRY EXPLE %s'on in
it

a prokaryotic cell ungl ycos Iated 20 . By "substantially as set
i s nean QNﬁrQHﬂ¥QQH@Rm§ﬂ c Gl ey Wﬂﬁ@oﬂﬁ@h pfeparathoenisdoywi || be

ei ther JedentdiGalniOmni. d regions of which the

sequence i s set. out herg%#mﬁggeiflﬁ#éhéigéi i L#? g tBnVekPt at ed t hat

froml Me(mk&rspra@rdemmlyelfcr @auid tnea v tsajcﬁbmlété@ 61@1& di Dferts 0br3 or 4,
CDR and/or VH or VL donmin. The

subs |tut .0Nns
struttuﬁe o §y ‘%SﬁéEQii%%ﬁ RIRC iR (I OPQ#$F be isolated - for

example the members will normally be mixed with gelatln or
- other carriers if used to coat mlcrotltre plates for use in
immunoassays, or Will be mixed with pharmaceutically
acceptable carriers or diluents when used in-diagnosi5 or
15 therapy. 'Specifid binding members'may be glycosylated, either
naturaliy or by systems of heterologous eukaryotic cells (e.qg.
CHO or NSO (ECACC 85110503) cells, or they may be (for example.

-if produced by expression in a prokaryotic cell)

unglycosylated.
20
| . By "substantially as set out" it is meant that the relevant
) CDR or VH or VL domain of the invention will be either

idgntical or highly similar to the spécified regions of which

the Seqﬁence is set out herein. By "highly similar" it is l
25 contemplated that from 1 to 5, preferably from 1 to 4 sﬁch as
1l to3orilor 2, or 3 or 4, substitutions may be made in the.

CDR and/or VH or VI, domain.

‘The structure for carrying a CDR of the invention will

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

' and VL antibody variable domains encoded by rearranged



30 general ly be-of an antibody heavy ‘or Iight chain sequence or

substantial portion thereof in which the CDR is |ocated at a-S'ﬁ#ﬁth”
correspondiygfsrshhe CDR of naturally occurriing VH and VL %%IE Odé%

vari abl e donmai ns encoded by rearranged WD 01166754 PCT/ GBO T 10997

i mmunogl obul i n genes. The structures and | ocations of i nmmunogl obulin-

vari abl e domai ns may be deternined by Réference to (Rabat, E A et al
Sequences of Proteins of Inmmunol ogical Interest. ,4th Edition. US :
Depar t memmusfoddadivlimrgbridman Te Ssrviciasred 98dd hodatpsiag eset her eof ; now

avai |l abl,e on the, Internet, (http://inmuno. bre. nw. edu)). Preferably, a CDR
., am n&%né’ggé’&’&’éﬁ&e Vsﬁtfdﬁl%:l‘rﬁ idaging may bRtdekeyBrired oy arefentire a CDR

n a humn (raiahl o doman o, Bkl ant | AR 0B LA g0l o JThe VH CORS

sequences: substantially as set out herein represent prer

of the PRESERSY-nd&d iEsH. o . (VS Dapeafiararad ahadfeakideharod Hdese is carried
as a vH R a n \ ain..vari able domain, or. .a substanti al

por t i%on 1 ergggf %?Ié\r?gr.iagxb%f\e{%&o%nﬁsngheerﬁ) ByedTh TR TOFN Y be

obt ai nednterostaritder:n/iremuoio beRs . argedidiynan vari abl e domain, or may be
a synthetic variable domai n based on consensus sequences of known human
vari abl e donmai ns. A CDR sequence of the, invention 20 (e.g. CDR3) may be

i ntroduged fbRbB1d, I GPEDHRO] f 4 ahl yggnqj S i a CDR (e.
CDR3), using recgrrbi na% ‘Dﬁl{ll%\n%t gg:%r?o%%&(}e or é‘{%asr#paf%e%,&a@g‘%éserse% otit
(Bi o/ TebRH6LBgY}s €8921ieti0a’79- TBRB) id5 adéswraind arapeiaiids defmadmo@uCiang

repert ol f.antibody.variable _domains_in which consensus priners g
dtrggtegﬁggtgntéa}aggﬁ¥lp8 t%ﬁgegf'en %8fvphgpﬁ%ﬂ%ﬂﬂq§Qﬁﬂﬁﬂn area are used

i n) conj H'ﬂbbtglr‘ltiwilll._k} eensefsuvatPhiceis tegredit Hl-ddaqmwpork region of
hunan"embodiments,of the present invention and it is preferred that
each of these is carried as a VH CDR3 in a human heavy chain
. variable domain or a substantial portion fhereof.
15 | | | |
Variable domains employed in the invention may be obtained
from any germline or rearranged human variable domain, or.may
be a synthetic variable domain based on consensué sequences of
- known human variable domains. A CDR seguence of the invention
20 (e.g. CDR3) may be introduced into a repertoire of variable
démaihs lacking a CDR (e.q. CDR3}, using recombihant DNA
). téchnology. |

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

sequences of the present invention may be shuffled with



VH genes to -pr'ovi de a repertoire of. VH vari abl e domains 30 | acking a CDR3.. ,
Marks et al further describe howthis repertoire may be conbi dzﬂm'th a

CDR3 of  a Rpasbigukar antibody. Using anal ogous techniques,
CDR3-der i ved seqhﬁnces of the present invention may be shuF§¢T/&BoHPeR7

3SEP2004 3 SEP 2004 WD 01/66754 PCT/ GB01/00927. 22 repertoires of VH or

VL donmins |acking a CDR3, and the sh&X|ed conplete .VH or VL donmains

conbined with a cognate VL or VH domain to provide specific binding

menber s ¥PeFeoirasenfi Wi, ofhélr dpeaiosr kackynyhancbr3di spkhayad in a

sui t abl e - system suc s t phage. di spl ay,system of W92/ 01047 so

t hat * sui%%‘gffai% e%?lfqig}ce‘g? Mnﬁr tﬁﬁb‘g?’gaﬁﬁ§ 88 anggt wdthaa cepoptei V& may

consi-st @f VK afemayh hagpfsemad 0dpdROEvE dyphdai BT dg) for exanple

from 106, to 108 or 1010 nenber s_.éplo Anal ogouslﬁﬁgﬁﬁggﬁkcg%i nat ori al

t echni qUeHHe @R so TR seeRpetobye . Brenteen (Nat displd9Ped, 1i378: 389+381), who

descrd bgg,dihe; i n.r tion to.a (3-1actamase gene byt observes

t hat t he aépt!;;ro%&?%mnay egsus%lJl f%lfgq%edjgsééug?’%ﬁ%ﬁt%?‘ ° nW@B%ZPEQ.“wOA

further tlatersattael e ssgacgtinersind ey ghettbe 5 My 1681 885ccC85TYI RY a
nces of the invention using random mnutagenesis.of one or

CDR- deri ved seque

nor e -selrfaeera?c%ﬁ%ﬁ%ﬁ%rcmsﬁ%é%f tir oy et - engnif zem oh@? vitridiividuwel ent i re
vari abl ewegl@ymian. ﬁ&&’ﬁb echil j i,.be y G et al. (1992,
Proc. Natl . Acﬂc}l. - Scisg,_z%é'tA, 89:@%5%8}% ﬁ?’ﬁ@?eﬂ%?%ﬂtﬁ%ﬁo@.

Anot her net hod which may be .used is to direct nutagenesis to CDR regions
S techni osed 25 by Barbas =et al,

o A SRR Y RS S P AR, L 5
v ‘dlsclosed 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 furthe; alternative is to generate novel VH or VL iegioﬁs
carrying a CDR-derived sequences of the invention using random
-mutagenesis of one or more selected VH and/or VL genes to-
generate mutations within the entire variable domain. Such a

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

Another method which may be used is to direct mutagenesis to

CDR regions of VH or VL genes. Such techniques are disclosed
25 by Barbas et al, (1994, Proc. Natl. Acad. Sci., USA, 91:3809-
' - 3813) and Schier et al (1996, J Mol. Biol. @:551-—567)7.

All the above described teChniques are known as such in the

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

invention using routine methodology in the art.



3813) and Schier et al (1996, J. .Ml. Biol. 263:551-567). All the.above
descri bed techniques are known as such in the art and in thergelats do not
form part- wh diag79ar esent 30 invention. The skilled person hﬁhg%Jmﬁgle to
use such techniques to provide specific binding menbers o &ntion
usi ng routine nethodology in the art. 3 SEP 2004 WD-01/66754

PCT/ GBOL/ 00927 23 A further aspect of £Be invention provides a nethod for
obt ai'ni ng an anti body antigen bi ndi ng domain specific for “eot axin

anti gend furdhent obestnmd diteg jmoenidion myowialesofa meddidd @er del eti on,
substi t | nserti.qn of -one .or r amno-acids in the amno acid
sequencg&%%ﬁngﬁﬁ'éﬁmﬁ %hﬁJXMﬁnqﬁﬁ%ﬁTk%PQﬁQQMﬁ%HQ+QM§Rﬂ?%@§Qaﬁ0§n1no acid
sequenceota&u@nbnﬂigdﬂyaeﬂé(ﬁgﬁﬁdu,cdﬁgffyyﬂd gﬂ;h ngdonaln
testlnép ¥i ®*domai n or

thus provided with _one or nore VL dondi ns,

VH VL 8RBk CRen derl etdimsi n avbeis futriaro Qrdemaefqtl@nl@fsmm bircrbiradi ng
nmenber Qh 0 | ng donai n c for .a eotaxin

anti gen an Bo%?%l%al y%\?\ﬁtet %ﬂ{(}r{% o%;%lncgrseequefncﬁr gf § 5rBpnt Fe§, out

pr ef er abkyeabi bi V§{ tdomadut raliicke i seeiradgnnac botid )éeqﬁ@h@eV'vaE’QHHt nogay have

an am ng, ac yence mhlch I.s substantially as set out. herein. 15 , An
analogogg nggh m%&?’b@ P&AR |Q?Wﬁﬁqéﬁgbﬁ@eoWHnépﬁalﬁeGbeﬂce vari ant$ of

a VL.dopebeideackesadoher eknpdhe Ay 0 V. domai ns. 20
A further aspect of the invention provi es é %@Fhegseﬁnggﬁgsa??ng a
speC|f|@°Eﬁh§|ﬁ§ HﬂﬁﬁérCgpé@nﬁmaOhoDre@bmbunatanhsgénr wbi theneihpda-
S OVI l.ng _a,starting re t nuc| ei ¢, acids encodi n
5 %éeci&% ﬁ %EWPFﬁdg r, @ﬁ% Egen binding domain : 9
,) specific ror a eotaxin antigen and optlonally w1th one or more

of preferred properties, preferably ablllty to neutralise
eotaxin activity. Said VI domain may have an amino acid
sequence which is substantially as set out.hereinf

i :
An analogous method may be employed in ‘which one Or more
sequence variants of a VI domain disclosed herein are comblned

“with one or more VH domalns

20 A further aspect of the invention provides a method of

preparing a specific binding member specific for-eoraxin

A

antigen, which method compriseé:

.(a) providing a starting repertoire of nucleic acids

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

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

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

(c) expressing the nucleic acids of said product

repertoire;



25 replaced or lack a-CDR3 encodi ng region; (b) conbining said repertoire
with a donor nucleic acid encoding an amno acid sequence sylsgPampi al ly as
set out r§w§%¢ &ar a VH CDR3 such that said donor nucleic acid is
inserted i Nto YKE'COR3 region in the repertoire, so as t o FETHFBRIIAR27a
product repertoire of nucleic acids encoding a VH donmin; (c) expressing
the nucleic acids of said product repeatoire; 3 SEP 2004 WO 01/66754
PCT/ GBO /00927 24 (d) selecting a specific binding nenber specific for a -
eotaxin anti ged) apsléetingcov é@;gfﬁ@ilgiirﬁp_ﬁ%'f'é}ngg | r_nucl eic
acid encodjing, it. Again, a% anal ogous net hod rranl;/ be Fe?rép%gfdﬂ‘?ﬁf%ﬁi%h a VL -
. CDR3- ofSQ¥RX+mAANE+ SR 7 sa@nbined with a repertoire of nucleic acids
encoding a VL ' ' ither include a . to b repl aced or lack a
CDR3 encodi ng(ggg%)%%%fg?% %Qaf‘{iyélgI eo‘%le "ot %ﬁ,n%rm X h‘?’ée‘“ﬁ*&l%y be
grafted acid emcodpeytdire of VH or VL donmains which are then screened for
a sgfcifiC'binding menber or specific binding menbers specific for
eotaxl n ‘antigen. 15 A substantial portion of an i munogl obulin variable
domai n AMddnc rd4rs&e1 ‘ reqi . t her_. Wt their
[ nt_erver%gn% fr;&gm%ﬁl%%%%%?tﬂﬁfﬂeﬂg%y,g%?ﬁg%%cc)ﬂlﬁior‘i}h%%f 12 aVIrISOé&?‘l%I ude
at | eastofaidir Bossrdiien tiercaubiyed wifth ke refparsioiard O uridLdranmewor k '

regi ons,_ 1.he 5Q0% being the C 20 term.nal 50% of the first. franmework region
and the -aéj{}gsr n%q}nga Gﬁr%‘% gﬁ' ;%r?é“afltfhrwthﬁcglr & k 1eduste 3addHRS Gmalbe esi dues
at the fNflergddialr Aradk teraprBleRivdioly tagismbstantial part of ‘

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_intervehing framework regions. Preferably, the portion
will also include at least about 50% of either or both_ofAthé
first and fourth framework regions, the 50% being the C-

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

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

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

30 to join wvariable domains-of the invention t0 further protein

' sequences including immunoglobulin heavy chains, othér
variable domains (for example.in the prodﬁction'of diabodies)

or protein labels as discussed in more details below.



the variabl e donain may be those not normally associated with naturally
occurring variabl e domain reglons For exanple, 25 construction of speC|f|c

bi ndi ng negassse0is t he present invention made by reconbin gﬁ‘@A
techniques may result ‘in the .introduction of NB or C terﬁi [CRUO0H es

encoded. by linkers introduced to facikbtate cloning or other manipul ation
steps. .Qher manipulation steps include the introduction of [inkers 30 to
join variabl e donains of the invention to further protein sequences '

i ncl udi n g %% ngg | obul i n heavy chains, other variable domains (for exanble
in the produet¥dntnre dPEBber agper cﬂ@uﬁhqeﬂﬁﬂ%ﬁt&pmlsp@ssfmbln nore

det ai | s beh@hg 3medb: B4/ 664 0 5 A though in-_a
preferred aspe%t %f t he |nJ§%r$§E §g2%1 bi hdi qﬁgzﬁ% EPSI DY si ng a
pair of RAfEeRred, dobedhe Rindiny e:fcmrerlech tmsregi eorbi el g d@ied nsypased on

ei t he V ue formfurther_aspects of the invention.

| t |s§ E%%ﬁ%u%h%$ éﬁ%ﬁélfb#hnékﬁ | IATREGTS Qﬁﬁxﬁﬂﬁﬂﬂﬁﬂoﬂi doei ;s
are, capaidven ofhdit nelimgl 4 aingin td};glqrﬁ b 1$Recidd g!n the case
of EIthEE of, the single chain gﬁgblflc blndlﬁg 10 é%%%ﬁ%gﬁ- hese domai ns

may be N5 s GRRIFARAD 0 Rl efectiacy taderdi meitdapaty e rofa faprading @
t wo- domgddhseci fic binding nenber able to bind eotaxin. This nmay be
achi eved by phage di splay screening nethods using 15 the so-called

hi-erar cmfbdihajmsecmﬁ)lalaﬂmn alf appr edahlascHiasel @pReiim IMY2/A! QA7 in
mhlc (ij]twq:tl;}ga col ony, contalnlng either an Hor L chain.clone is
used t o |n ec iSpPRaYy PEf UERENES ERE6EPN§ orheoopiementtainy (L or

FQ> andcﬁﬁmaﬂmgﬂddﬁdﬂlé\UijB%m@nﬁpSCt&bcdghgghngpggqgic blndlng

member able to bind eotaxin.

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

disclosed in Marks et al, ibid.

e

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

is preferred.



20. selected in accordance with. phage di splay techniques such as .those
described in that reference. This technique is also disclosgdegpmyarks: et
al, ibid. § }6 Jlsg bi ndi ng menbers of the present invention may further 25
conpri se antlbody constant regions or parts thereof. For exHni¢BI1/0497
domain may be attached at its Ctermnal end to antibody light chain
constant domai ns including, human Cx op6CX chains, preferably CA chains.
Simlarly,. a specific binding nenber based on a VH dormain may be attached
at its Cterminal 30 end to all or part of an i munogl obulin heavy chain
derived from any antibody isotype, e.g. 119G IgA IgE and | gM and any of
the iso s élé'sf%lé'g nRRke ks oF | §he gavemdien@ay | hedslabsl bedfeitled.

3 SEP 200 166754 P 6 . i fic bingdi mbers. of the
D vont Lo ackaqbditla HH AP RPN MR SRS " e
Det ect ahiaelilciladied s rulardens r'ati ohraB¥ts, sdcviclesndBlBe oat0938edWhbch may be

attached to.5 antibodies of the invention using conventional chem stry =~
know? BRtaeEs afd aF?m BERPTH RN P LNR IRV R EEORME | eembsyyendwbel s
such .as ;horgRr adirsh Perax r&%  fyr I D, I cal noieties
such as lbi otin which may. be etlect ed f/i a a{)l:%léﬁidsl n%f %dlgl%%lg@%ﬁ?%%egnat e

det ect aBlebedsi stiygh @sghdrsiseiddicsh e raxidiase Spekalie s bi wnchi gy ' Ireihigies of

the present .inventi.on...are designed .t.o be .sed in nmethods of diagnosis or
treat mef elmr%cﬁ_‘érrgﬁl&_lefnis i sa%o%’e"ﬁtsln ;3‘&’5# ARY BRiARECIERES di ngl y,
furt her baspRebs tof at kpddirarl iy idia dmihods nefetdy ead BNty GUMrdSi ng

adm ni stration of a specific binding .nenber as provided, pharnaceuti cal
co)rrp’@si BVéfdNconprising ' _ | |

Specific bindingﬂmembers_of the présent invention are designed
to be used in methods of diagnosis or treatment inlhuman or
. animal subjects,‘pfeferablf human. :

15 | o
o Accordingly,‘further aspects of the inveﬁtion pfovide methods
of treatment comprising administration of a specific binding
member as provided( pharmaceutical compositions comprising
such a specific binding member, and use of such a specific
20 binding member in the manufacture of a medicament for |

administration, for example in a method of making a medicament

iﬁ' or pharmaceutical coﬁposition comprising formulating the
specific binding member with a pharmaceutically acceptable
excipient. |
25

‘Clinical indications in which an'anti—eotaxinAantibody méy be
- used to provide thetapeutic benefit inclﬁde.asthmag eczema
'(atopic'dermatitis) and other_étopic diseases éuch as
‘rhinitis, conjuhctivitis, food allexgy, allergic colitis which
30 are recogniéed as eosinophil—médiated diseases. Experimenﬁal
evidence favours eosinophils as a cause of most cases of atopy .
'so_anti—eotaxin treatment is likely to be effective for all

these diseases. There are other allergic conditions, such as



such a specific binding nenber, and use of such a specific 20 binding
menber in the manufacture of a nedicanment for adm nistration ggprypgxanpl e

i n . a. et hogofye@Rlsi Ng a nedi canent . or phar naceuti cal CONMP Q00927
conprising.fornulating the specific binding nmenber with a pharnmaceutically

acceptable excipient. 25 Cinical indications in which an anti-eotaxin
anti body may be used to provide therapéutic benefit include. asthnm,
eczema (atopic dermatitis) and other atopic diseases such as rhinitis,
conj unctaMiargi c fiootheidmrigyonamt lasppoyicolodis and cir@@ae recogni sed as

eosi nophi | -.nedi.at.ed di.seases. Experinental . evidence favours eosinophils as
a cause ¥ RN ks aqat%@:mgeo%ﬂ REOTBEGTY £ATERPHL 1990855 t 0 be

ef fecti wad Gmiadll mdypase éﬂl:%j%%&:est-o Hitie- 8.0t & r A tnfftl ¢ condi ti ons,
such as 3 SEP 2004 WD 01/66754 PCT/ GBA /00927 27 allerglic bronchopul nonary

aspergillosis and tropical eosinophilia, that feature. high peripheral

eosi nophd | t d «Cl .he .ect ta anti-eotaxin treatgent. 5 In
part irbgultfgr P%%Cﬁlelo dxia\rg}}llr te‘]eél)tr{:?f'%{n itﬁr%?ct(%ern&:anjtne avﬁqq{c{alll‘@? Wé&er’fg‘é )

I nvent i presntbd msertitan pragy ibde wGleeB D gnefvildd Pledmbeneatjiteros Wi th
asthma. (Mattoli et- al, ]_111;?197; Ying et al, - 1997; Brown et al, 1998). About
10% of , BEdERGSoid @FEPmani Med taldgdtimaas 18R ided etuedent

Enal and aa0” VaLL 56 ot Frneted Ty hethn and Soour CoRaP et th
ast hma 'é?ﬁétsdnﬁiumopoﬁa@s@smma(mﬁhmwm@aammm)s eath year. There
oS! BRERS3, Luet sl ah hoLh Lol B venl Lhozastin syapt o
Anti - eolialies areabRAibtRpddecdh¥ehma 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,oi in
emergencies; intravenously), by inhalation (to optimise the
profile.of beneficial effects compared ﬁith any unwanted
effects) or by alterﬁative routes of administratioh. The
20 route of administration may be determined by the
physicochemical'characteristics of the treatment, by special
}' considerations for the diaease, to optimise efficacy or to

minimise side-effects.

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



orally, by injection (for éxanple, subcutaneously.or in emergencies,
intravenously), by inhalation (to optim.se the profile. of gbgrrefygial -

ef fects Cogﬂﬁbﬁgqﬁéth any unwanted effects) or by alternaahﬁﬁ g tes of
' Eg 13%99%7he :

adm ni strati on. 20 route of adm nistration nay be deter

physi cochem cal characteristics of the treatnent, by special

consi derations for the disease, to opt#fise efficacy or to minimnise
side-effects. 25 Skin conditions may best be treated with topical treatnent
Wi th antinietbikom. mdy seesappakiriafe emdeas deawhadas erli rabsorptdase tapscity,
conpared.;w t al t hy skin topical treatment nay well provide the best
route f%?ﬁl% -h@‘?%%y?u%\k%?’]éag‘ﬁps}fo)s' needed, without unwanted effects el sewhere
in the body. 30 If the skin condition covers much of the body, or if the

di sease i s severe (maybe affecting other organs as well as the' skin) then

adni ni sthtatd DrepRisagedtint antpy- astirerireffbiegitaent nudds nvdy e nore

i t.oni wt .. Liocal, 3 .SER 2004 1/ 66754
P! CBOLTO00ZT B8 1 17 et a by Ke UHRr oA ATE g A T TR ances

(see thhereneaisemaragt aph)ly lddnisievasdged MaiabeapideRA@d Didreat ment
wi |l not be resr%)ri,cted to use in the. clinic. Patients may sel f-adm ni ster
the tre&WBHEHHPHRT REAHISSrati on may be preferred over conpl ex
dosi ng schedul es. Conbi nation treatnents may be used to provide significant
10 synergistic effects, particularly the conbination of an anti- eotaxin
speci f i €agiidiatgare 2 twiemtt soma yo benmisedatbi priowtielel eikini-fS .danlt- 5). dr ugs.

R T T CRERE R R ST
) eotaxin specific binding‘member with one or more anti-
interleukin-5 (IL-5) drugs. A specific binding member
according to the present invention may be provided in
‘combination or addition to one or more certicosteroids,

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

"bronchpdilators may be employed for asthma treatmént. Similar

20 considerations'of combinations apply to the use of anti- ‘

eotaxin treatment for skin and other atopic conditions.

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

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

to have increaseﬂ permeability.'ﬂven if effective applied



15- particularly one or nore systenmic corticosteroids. Conbination treatment
with one or nore other anti-asthna/anti-allergy agents, espegiggpbl ypit her

Aprevent er as cronogl ycate, |eukotriene (receptor)
ife8ss BRI

xant hi nes and | ong-acting bronchodilators may be enpl oyed or ast
treatment. Simlar 20 considerations of conbinations apply to the use of
anti- eotaxin treatnment for skin and offer atopic conditions. Al forms of
psoriasis, urticaria (including acute urticaria, chronic recurrent
urticaritopdedhied pt e’stwrﬂiw ta T sard i, ongol the prafietieat i myutte g taphi

urticari ruri nod ul t hemat ous .ef upt.i ons, perrphl goi d,
por phyr |%§%E€%’h%a a‘bl'éer st?cgﬁ@nt&ﬁ dﬁt‘g |C'6’r’1153\fi’§':| i@
eosi noP@ﬁ%@es@@i'ﬁ&i‘taﬁopﬁ Uth BIdHticans, Seaesld istdis (cﬁké,erhggwlft%st ation),

purpura and ot her skin conditions may be treated with anti 30 eotaxin in
accor dareSeFtdtethes Prieasein maﬂﬂeﬁﬁﬁt@ilmw ac@mct ieegclan cdover a | ar ge

oo an g 0 By T SRR B A Dy o

cause the s ave 1nc ease permeabiTity. Even applied 3
SEP 2004 ophill /[ 6tbZndRGT/cBBALRN9 A hi2e thiopi.cal | y, at the site of action,
the preferred route may be systemc (through the. body) for the sanme
considerations as suggested for atopic indications. Severe skin disease

Wi th  Assool Bt SKs IRHE. mBdes a(HlQ:%%a‘t%.g%t a%&qt%a%p'de&f g gSituation.

in which system c treatnment nay be preferre topi ca treatrrent or | ocal
i nj ecti sH.saawfd )ararat O?qulbmlvéllllmcse&éet@BVeatamutesdglajstUmemt@rﬁjtdha S

cynaome Y ARt F FeoiFRRteH By RAEivels: Bk Serame
Eosi nop@dt&}ﬁppﬁﬂferapqs amrsqma\o@mtlscebbeh)tpes anp&tsmheﬂtora{émb%&pe

characterlse t hese di seases.
. in the le31ons that characterlse these diseases.

Vasculitis of several forms, especially idiopathic, Hugues-
15 Stovin syndrome; Churg-Strauss syndrome, bronchocentric
| granulomatosis, eosinophilie pﬁeumonitis (Loffler’s syndrome),
prolonged pulmonary.eoeinophilia, Omenn’ s syndrome; Wiskott-
Aldrich syndrome, familial eosinophilia and idiopathic
'hypereosinophilia may be treated with anti-eotaxin.
20 _ |
'E031noph111a of unknown cause can result compllcatlons such as
) - pneumonltls, vasculitis, colitis, enteritis, gastroenterltls,
Loffler! s endocardltls and heart valve fibrosis and many
syndromes affectlng ‘connective tissue. E051nophllla can also
. 25 be associated with mallgnant disease (especially lymphomas,
" leukaemias and gastr01ntest1nal cancers), drug treatments (eg
‘cytokine 1nfu51ons) and chronic fatlgue syndrome. Anti-eotaxin
. treatment may be_employed in any of these diseases. Siﬁilarly,
Aeosinophiliawmyalgia_syndrome, toxic-oil syndrome,,diffuse
30 fasciitis with eosinophilia (eosinophilic fasciitis) and

"eosinophilic myositis may be treated with anti-eotaxin.

The eosinophil attraction caused by parasites may be a harmful



Vasculitis of several forns, especially idiopathic, Hugues- 15 Stovin
syndrone, Churg-Strauss syndrone, bronchocentric granul omato i§%P‘m04
eosi nophi | ixgo pgwIoni tis (Loffler's syndrone), prol.onged p éfg&gry

eosi nophilia, Orenn's syndrome, Wskott Aldrich syndrone, /BBa}e0s27

eosi nophilia and idiopathic "hypereosinophilia nmay be treated with
anti-eotaxin. 20 Eosinophilia of unkno®fi cause can result conplications
such as pneunonitis, vasculitis, colitis, enteritis, gastroenteritis,

Lof f | er 'sstfavtocer dinttiesrvemd: ilmgati thal aret -+durtomt 5n alwl BHEYye SYBAHOPESnS

af fecting. ctive ti e. - Fosinophilia can also 25 be associated with
mal i gna%%&%&%&ée( Sjseﬁ‘f?ltaﬁ 'I ﬁeyrfg]h%?%t%es HERQEHRAsSafngRREE 0i nt est i nal
cancer s )at tofaig: ifore Ay pathdReis OHOKidE ﬂﬂﬁﬂ&i&é‘?)iﬁf'@cﬁf&?f‘i adatigue
syndrone.  Anti-eotaxin  treatnent nmay be enployed in-any of  these diseases.
Si mi | ar Mptazeed Agdeatieng sugha asy dilonigh tiodesttitioymndnespaiidfise 30
fascidti ' eqs| ili.a j.nophi | i.c fasci,itis) and . eosinophilic
nyosi-sftisn%nnyy & '(ti?lgaé%g WMt h(géﬁﬁ{r}'eag aX Oeél%%%lf optRFRATE T SAS o caused
by par asicvesardpsie,a asaanfials i3 SR 200400 K H6 e ARG QR 00927 30
effect so interyention with anti-eotaxin in these conditions ™ may provide
benef it . SATRO%; %g&é:eg‘epl’r@HPFPﬁd JeodiSyEpHiamataiq REKasitly dladarpenmny

i ncl udeppr N LR, 3N t:az hnf Wolyi c hel.ni-t h
nf est arCon and csgecral Ty Semaroae e AT 24l b EHBRAT or m
onchocereiddgited daseesei-asi s, ascariasis and trichinosis,
angjﬁStrongyliasis [ eosi nophilic meningitis]). Asynptomatic parasitic

di sease nmay be the cause of nmany of the idiopathic forns of eosinophil-
nedi at edndiiseasexihOtreatment may have an effect on cells other than

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

In accordance with the preseﬁt:invehtion, compositions

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

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

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

\_'/’

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

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

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

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

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



Anti-eotaxin treatnment may have an effect on cells other than eosinophils,
e.g. those expressing CCR-3 such as basophils. ,In accordancg gert Bggi he '

present. iwoickRY, conpositions 15 provided nay be admi ni gf é%} '
individuals.'A_H?ﬁistratlon is preferably in a "therapeutl i léﬁpéctive

amount™, this being sufficient to sho i/beneflt to a patient. Such benefit
may be at |east anelioration of at |ea 1 one synptom The actual anopunt
adninistereg; and rate _and tinme-course_of 20 administration, will depend on

the nat (Y %A s BPHETY o Titrahed Sopdihey anrtddady - P#*e%mlmalon of
LT eal Mepint 18604 Elote0s 10N bel A3ARLLENeS Il Ttd NDILIRANYRIILLY. Of

general practitioners and other nedlca docto Appr
antlbodﬁpmi§QWﬂﬂonEnowmd ﬁom@et@rﬂn@sé@rLé@emdam@ply&aﬁﬁbnﬁ 25 (1991)

Int=J." 9- 66 ) Ant i body,

| munoco uggg % eR&&I&Sﬁ?% gﬁté@a@swb'%ﬁiﬁg%g YThQrﬁﬁééﬁbéYdose

wi || sdepdrd Tgpdn iaoryisear q'ﬂnfsa@rsoasdoséoflo&clau@l@;q;l\@h%%% Lhe gt body i's
for diagnosis or for treatnment, the size and | ocat’ion of gﬁ% area

treat ed20E BRELRSE nEPILE BBVt be RACPRSHY opaldy widgius tat ifbady, fragrrent

di ab S 2 WO 01/ 66754
P oo g Sas3 s hH AERES, 0Ll 481 BRLARLRC 38 o¥4RE podyboRL vy cal

ant|bod¢0dmaESwuhlpbepbmtuba tangelBechlgrt aelQfg .f orrepshenks ﬁHF'bEat'OnS
t he

?3‘&';4' 92%@3@%@? Fiélinowaelsfglﬁ%antr ngg,ﬂt@'ﬁg g?:yal\émﬂ:tlbéari 1?1§\£22elab| y
S|ngbe hteﬁhgeaiséieﬁmon of the phy51c1an -
} | :
Specific binding‘members of the present invention will usually
" be administered in the fqrm of a pharmaceutical composition,
Which may comprise at least one componént in addition to the

A_M specific binding member.

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

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

RIS

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

injection, e.g. intravenous.

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

mineral oil or synthetic oil. Physiological saline solution,



adult patient, which may be proportionally adjusted for children and

I nfants, and al so adjusted for other antibody formats in proamé%i%
nDIecuIar_ ?ﬂ% Treatnents may be repeated at daily, twce

weekl y or nontnly> Y ntervals, 10 at the discretion of the ph’;’/@TféﬁBaHUUS'Z'f
Speci fic -bi nding menbers of the present invention will usually be
administered in the formof a phar macegpi cal conposition, which may
conpri se at |east one conponent in addition to the 15 specific binding

menber . JdwisrPHarsBcethé £akaEORROSHE | Q@&@f&:@fé’t Ng1{8okBesREASEO!
|nvent|on ‘and for_use_ in accordance with the preSent Tnventionh, my

conpri s& thylepgiigivrelo Iamwleeql@nggbm@htor &DQDY@hiayheneuglgablymay
accept ahle gxcigi&pt, carrier, buffer, stabiliser or other materials wel
the art. Such rraterlals should be interfere with the efficacy of the known

to those skilled in non-toxic and should not active ingredient. The -
precg§ ature of the carrjer or other material will depend on 25 the

r out P HA TSR, L WA Ry Mo ItiaCtiom mt the esttomote. g. :
f b '
bl o 2o TR £k GO A AR, | P0R B0 SHLY! S8 ATV 0°, i

tabl et, capsule, povvder or liqui orm A may c
carrier P@lmmﬁadduatacmaﬂtaéﬂea@@mS ddlouti icbrphar e 16 | Spdo gipessd i ons
generall%dpggp se.a I|qU| carrler such as water, petroleun1 ani mal or

veget abfa ol SRR Fin ISP SpicHde! @l 1staiisitel ogithese 0% ne
sol uti omel2vak 2004 1T\ thbl R0 4 RCYGROMAWZ, 3o Haxtd A8 1, 1 her

saccharlde sal ution or guycols such as
B solutions using, for example, isotonic vehicles such as Sodlum
5 :
By

. Chloride Injection, Ringer's Injection, Lactated Ringer's
" Injection. Preservatives, stabilisers, buffers, antioxidants

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

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

such as morphine, or anti-emetics.

The present 1nventlon provides a method compr151ng cau31ng.or
_allow1ng binding of a specific binding member as provided
25 herein to eotaxin. As noted, such binding may take place in
vivo, e.g. following admihistration of a speéific binding
member, or nucleic acid encodlng a specific blndlng member, or
it may take place in vitro, for example in ELISA, Western
blottlng, 1mmunocytochemlstry, 1mmuno—pre01p1tatlon or

BQ'_afflnlty chromatography

- The amount of binding of spedific binding member to eotaxin

may be determined. Quantitation may be related to the amount



et hyl ene glycol, propylene glycol or polyethylene glycol may be included.
For intravenous injection, or injection at the site of afflicliSéR,2bhe

active i ngwesdabsqaM 1| be in the formof a parenterally ac%eég.?(?pdlg' % ueous
solution which is pyrogen-free and has suitable pH, isotoni y i '
stability. Those of relevant skill in the art are well able to prepare
suitabl e 10 sol utions using, for exanpd®, isotonic vehicles such as Sodi um
Chloride Injection, Ringer's Injection, Lactated Ringer's Injection.
Preser vaf \idw antiigen siar ¢  tnstf eesplant whnichamey rend/fordicidierstaddi ti ves

may be i, required. 1 .conposi.tiaqn . may he adnini stered al one or
in comiln%ge%%ﬁsq:vﬁ t%ﬁn Gt herY g’reezﬁ ,nogisc[].'ﬁermé:ieﬁéstqﬁneousl y or , -

sequentially dependent upon the condition to be treated. Qher treatnents
may include the admi nistration of suitable doses of pain relief drugs such
as’ non- ¢ Giedatiantiiqhofamrdidogiesugs 20searde aspr be, dedeandtman|

| buprsof g %byk%?@yéﬁfi égﬁg%ggate adigﬁﬁmﬁiogg%gg'R§IA§;'ant"enEt‘CS' The

present invention provi met hod conpr 1 sing cadsi'ng lsaPP@m-ng bi ndi ng
of a sppeiskilbiliingi .ng Reehiverctdyepiabededd2anherenn isome®eax ki thAS not ed,

such bi ndi.n y take .place in _vivo, e.qg. following adm nistration of a
.specifFElﬁgﬁgﬁﬁéiQﬁ%ﬁﬁﬁp,(5hen58P§i§a§E&8)eﬁ89d?ﬁ§°§egpé@ibﬁ@dbﬁﬁding
menber, tBe ahtiBAEY.ak@RLACAnkRg¥A! £9, phokiexamy! geioarargggéﬁﬁer\éﬁst ern

bl otting, immunocytochemn stry, inmuno-precipitation inrty
chr onat BgPaphyl. athd ggmoand dhebiamding, o6f redéckttivbi adicigenebbend: o

coL D nNghepUELP et Quant bhathanc e be related Lo e pount 8 SEP
,9 be-bésdiagmpibi&he less radioactive antigen will bind to the '
antibody. A.competitive binding assay may also be used with
non-radioactivé"antigen, using antigén or an analogue linked
to a reporter molecule. The réporter molecule may be a
15 fluorochrome, phosphor or lnser dye with spectrally isolated
absorption or emission characteristics. Suitable
fluorochromes' include fluorescein, rhodamine, phycoerythrin

~and Texas Red. Suitable chromogenic dyes include

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

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

biotin/streptavidin and alkaline phosphatase detection systemé



i nterest, -which may be of diagnostic interest. The reactivities of
antibodies on a sanple may be deternmined 5 by any appropri aBesgreams.
RadiofnnquaﬁﬁﬁézéRlA) is one possibility. Radioactive |abelled antigen is
m xed with B&l 1 ed antigen (the test sanple) and al | ondEHEBUHLT o

t he anti body. Bound antigen is physically separated from unbound antigen
and the anount of radioactive antigen ®bund to 10 the anti body deternined.
The nore antigen there is in the test sanple the | ess radi oactive antigen
wi || bi mdyt et eepdiotyicdody. A conpetitive binding assay may al so be used

wi th non-radi oactive antigen, -to a. reporter 15 fluorochrone, absorption
or fluorochromes and Texas Red. nol ecule. using antigen or an anal.ogue

i nked rHBe sh8RAN beGeRRLBEULETIRY iR 12 RRAS RN Rlq | BSGloBe, W Lh
spectrally isolated™ em ssion Characteristics. Suitab I 'hcl'ude

f | uor es€ennugAhedamayePephygedetyt heini veSgiuaatkilief iciylenugesd tutty esr | ncl ude
di am_no i.di.ne., 20 h reporters incl.ude cromol ecul ar col | oi dal '
partPcIggﬂéFQVSag?igu%%tghﬁaFg FXFH§UEH% QQﬁnk& thai 2R €% ol our ed,
magnet | ¢nofrmpar anagresk¢,, and biologically or chemcally active agents
that can directly or indirectly cause detectable 25 signals to be visually
observed, electronically detected or otherw se recorded. These nol ecul es’

ggﬁsge @Héyﬁgésﬁﬁﬁfﬁnvgﬁ£§b¥sglggaﬁEbggﬁggh%hedggg(g%(§'§5531 lﬁgologrsror
binding member as above for measuring antigen levels in a '
10 competition assay, that is to say a method of measﬁring the
s 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. ILinking a reporter
15 molecule to the specific binding member so that a physical or
"’optical change occurs on binding is one possibility. The
reporter molecule may directly or indirectly generate
detectable, and preferably measurable, signais. The linkage
of reporter molecules may be direbtly or indirectly,
20 covalently, e.g. via a peptide bond orunonﬂcovalentiy.
| Linkage via a peptide bond may be as a result of recombinant
) expression of a gene fusion encoding antibody and repérter

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.



changes:in electrical properties, for exanple. They may be nolecularly ,
excitable, such that electronic transitions 30 between energysgr aggs result

i n ‘char act ®ig @lskBespectral  absorptions or em ssions. They ncl ude
chem cal entities wused in conjunction w th biosensors. Bi g@#f%‘\}ﬁ]&?ﬂ or

bi otin/streptavidin and al kal i ne phosphatase detection systens 3 SEP 2004
WO 01/ 66754 PCT/ GB01/ 00927 34 may be edpl oyed. The signals generated by
i ndi vi dual anti body-reporter conjugates may be used to derive quantifiable
absol ut &' Fressndt ivereddtiproffutithae|evamdanis kodypddNEl % ind sagpl es
(nornaln%%%)testl; The Qesent in%?ht'pn al so provjdes the use of a
speci fi ¢ b1 Adi S SEP SIS S R e F o ih SR iSREFAT gBHth ey sSpaTif o
conpet i tgionliags ManbdatvHiTH ®otay et hog of ﬂi;‘g%%&"é i gvel -
antigen in a sanple by enpl oying a specific 6}n I ng Iﬁg éﬁiﬁéﬁ%ﬁ<ﬁn ded by
the presmaimaiRlivshinch a COFmutitin iagtires sayid Ehibss eyt hel Were dde
physigal, e ;1.0 f L rom. unbound ant.igen is not required. Linking
a reporf%ﬁl?@ﬁ%%fbgﬁfg'ﬁg%@ﬂgu%bggi | BT SIGS that a physical or
opti cal svhetge tdedlys asn shitndiutg HesedRe PCBHIZidiitinon B wd &EPYtRf; P! ecul e
may directly or ind%{ectly enerate detectable, and preferably nmeasurable,
si gnal sTSTRESS ARYgE*S Sﬁsﬁggérﬁéﬁl%ﬂlééUWé§Iﬁayf@§<ﬁHﬁmHMQ/hx Hagdjimect | v,
20 covakerpky:i £&cl refod 2 rPaBL kee 10 nQn; gp + Jriskagde via a
pepti de bo%d may be_gs a result oflgr ggo%%iengﬁ{l&&é r%{e?etér!sﬁégn ngflcgl &fe fusion
encodi n§eadetsedpdand khpopresenmel eculbehe2s ulitagpkes eindiment i on' al so
prOtheﬁeRB%rq§?§u%bn%nggxglidgktification of specific binding

_) : mgmbers which 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'inciuding an epitope of
interest. & peptide having the épitope sequence plus one or
more amino acids at either end may be used. Such a peptide'
may be said to "consist essentially"” 6f the spééified

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

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

25
Specific binding members which bind a specific peptide may be
isolated for example from a phage'display librafy by panning

with the peptide(s).

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

aspect, the present invention provides a nucleic acid which



.antigen directly, by enploying a specific binding nenber according to the,
invention for exanple in a biosensor system The npde of detepnggyd Agy,

bi ndi'ng i syRP %t% feature of the 30 present .invention and those skilled in
the art ar& aBl®eto choose a suitabl e node accordi ng to t REVGCRHEORYence
and general know edge. 1 3 SEP 2004 Wg 01/66754 PCT/ GBOL/ 00927 35 The
present invention further extends to. a specific bi ndi ng nenber which

conpeét-e [ t@xi h p menbe i ch both
Do nhe. ¢ e e R I B WL agRLeneE hE PAISDEI PR Sl 4
subst anta®®ivg. - as set -5 out herein or a V donmin mnth am no acid sequence
substantially as set out herein. Conpetition between binding nenbers may
be .assayed easily in. vitro, for exanple by tagging a specific reporter

mol ecul @'Hed mftasddtdi Mee ABTBIET a bW Chr G ie P& 15&5@9? 1 the O? ggg | ]9:‘ .

ot her untagged binding 10 nenber(s), to enable | i CAtT On
bi nding Pledibcts \Mﬁ%ﬂfpliﬁrndllténe‘i@ar&et-‘e@n tm@mrmmrdmmﬁmﬂﬂﬂﬁ

Conpet i-{J %1%95?/ g[ # aeggncﬂled o][ e;eapﬁq the ELI SA as described in

Exanpl e T Ty for PC¥Gagnent of the antigen

may .be enpl oyed, especially a peptide |nclud|ng an epitope of interest. A
peptide géyi the epitope sequence pIus one or nore amno acids at either
end may d%lSWQ}él ¢ teecydngiatt dexdntdedll] vy of

the speciht.etdc%ql q,léeﬂco@re e Qg IprTher oai,ccorgbg% to the

present |nvent|on My be su at t ndi g ant Gl&iq nhi bi t ed
by dOpepf-‘ilde enicokliong |amyi im:iBng \tHienseaueitwelgi Velr dpedigsid MAndehgt his', a

PEP TemBlbd " B AU ST ILE £ Fn Tepedt oF e Prazene . o
invention, as does a method of production of the encoded |
product, which method comprlses expreSSLOn from encoding
nucle;c acid therefor. Expression may conveniently be )

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

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

3 hucleic acid molecules and vectors according to the present

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

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

which U is substituted for T, unless context requires



25+ Speci fi ¢ bindi ng neibers which bind a specific peptide may be isolated
for exanple froma phage display |ibrary by panning mﬁth.t@esgsqmnde(s).-_

30 The preggydydsiyention further provides an isol ated nucl -
encodi ng a specific binding nmenber of the present inventiogb&ﬁﬂﬁﬁ@&37acid

i ncludes DNA and RNA. In a preferred aspect, the present invention
provides a nuclei ¢t acid which 3 -SEP 2084 WO 01/66754 PCT/ GBO /00927 36
codes for a CDR or VH or VL donmin of the invention as defined above. The
pr esent oitingamtiisen al so provi des constructs in-the formof 5 plasnids,
vectors, transcription or expression cassettes which. conprise at |east one
pol ynucl eoti de as above. The present invention also provides a reconbi nant

host celslystehisC EoeomlidrSes GRrl @xpTeiseieansir HChs1gpephove. iA Bucl eic 10
aci d encodLng any CDR,_'VH or VL donmmin, or specific binding nenber as '
provi dedari&&rt offoid Tareadpdostorellé prestfll KAeWRti ofiniasbdeeboatnet hod
of produgtihan;afy . : ' me c ri [ession
fron?en%%&%%glﬁ&ckggégggﬁgﬁﬁﬁérg%ggg& aﬁrgégggh kggggoﬁggn?§§§}§égguf5
achi evedylsyemsl.t uMamgpalider caddr dinieat avedhdbiieohs theoabinast host cells

containing the . nucleic acid. Follown roduction b xpression a VH or VL
donmi . CEPTESELPRI &b ndeiG TOSRGELS FRY YBEPFLOP atBa AR/ GALREPF! | ed using

any sui hakkeecteeharqueelihemcsedeassaPBLEBR! hahste20xSAREl  £€1 Pinding
menbers, VH and/or VL donmins, and encodi ng nucleic .acid mol ecul es and :
vect or sN&@cBeupAgmed anis@iapceddnt andnyenyi ohhaty - beApcowinded psefareddand/ or

purHBiegac%egia&rﬂgEt is E. coli.

The expression of antibodies and antibody fragments in
prokaryotic cells such as E. coli is well established in'the
art. For a review, see foilexample Pliickthun, A.

is _Bio/Technology 9: 545-551 (1991). Expression in eukaryoﬁic
cells in culture is also available to those skilled in the art
as an option for production of a specific binding member, see
for recent reviéws, for example Ref, M.E. (19923) Curr. Opinion
Biotech. 4: §73-576; Trill J.J. et al. (1995) Curr. Opinion

20 Biotech 6: 553-560. | |

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

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

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

constructs, mutagenesis, sequencing, introduction of DNA into

cells and gene expression, and analysis of proteins, are



their natural environnent, in substantially pure or 25 honogeneous form

or, in the case of nucleic acid, free or substantially frees %EP”?’E\@‘J eic
acid or geggfmﬁghgin other than the sequence encoding a pokﬁpgﬁt|de Wt h
the requir 42t i on. Nucleic acid according to the presdftV/¢B0d3%0n may
conprise DNA or RNA and may be wholly or partially synthetic. 30 Reference
to a nucl eotide sequence . as set out heg®in enconpasses a DNA nolecule with
t he specified sequence, and enconpasses a RNA nolecule with the specified
sequenceiddtr Mdd i) deéta5Ubsin (g6 f10TPrbt B RS Si 1f QI Bxbu 1 £6 Uk 1 8Fo 3y SEP
2004 WO 01/66754 PCT/ @GBA /00927 37 otherwise. Systens for cloning and

expr essiTgeIId Edidoigpefiisgbalned alar iedsy roffaditf M@ hoanzel1F02are wel |
known. Sui . I i_nel cteria; | an cellss, yeast and
bacul ovi #%éﬁl%s@%r.ﬁﬁglqagn%r%gﬁﬁ %l%l Elag'si %\%ilnlaa a e]d elaln Ctheejll:fr t‘-ly “or .
expr essiiorcafpardtetde e regou bypaefeeriicde | ncl ude Chi nese hanster ovary

cells, HeLa cells, baby hanster kidney cells, NSO nouse nelanoma cells and -

nanyf%thers. A common, preferred_lo bact erii al host is E coii: The
expr essig@hOf ANl e FREARYE ALY hbagMRN i vdh tiRIPKAKRIdLs GBI | s such
as-E. coli i's well established in the” art. For a review, see for exanple

Pl-uckt himpstAcels Bicg/tRdatimgl ogyleic 2848- 851 AiedDsedhmresigi.on A n :
eukaryotic.,cells.in culture is_also available to those skilled in the art
R S IY Dalag e IR e R g RN g

revi ews sulc®i’ rexamglce daly, iMte a( £883) ceunr.. @eNiidR rodBicHitiNmaAi 573-576;
Trill J.J. et.al. (1995) Curr.- Opinion 20 Biotech 6: 553-560. Suitable
vect ¥r's S8Er B SEWosR IR eSnSeChBLEYS -cofiodi mrkgryotic cells,

suitable techniques may include calcium phosphate
transfection, DEAE-Dextran, electroporation, liposome-mediated
transfection and transduction using retrovirus or other virus,
e.qg. vacbinia or,-for.insect cells, baculovirus. For: |

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

uéing bacterioﬁhage.

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

under conditions for expression of the gene.

In one embodiment, the nﬁcleic acid of the invention is
integrated into the gendme {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 élso provides a methdd_which compriées
using a coﬁstruct'as.stated.above in én exXxpression system in
30 order to express a speCific binding member or polypeptide as

above.

Aspects and embodiments of the present invention will now be



appropriate regul atory sequences, including pronbter sequences, term nat or
sequences,. .pol yadenyl ati on sequences, 25 enhancer sequences,3 Qpp keds genes

and ot her as appropriate. Vectors nay be plasmi viral e.

' phage, or pﬁlzgegnd as appropriate. For further details %Q’GIF‘HFO"”"
exanpl e, Ml ecul ar Coning: a Laboratory Mnual: 2nd edition, .Sanbrook et
al ., 1989, Cold Spring Harbor Laborato?y Press. 30 Many knomn technlques
and protocols for manipulation of nucleic-acid, for exanple in preparation
of nucl eilustithtednsy ay R muagdisesiish s:ecf@emicm to rheodiediliooringf DNA
into cells and ene. expression, and analysis of proteins, are 3 SEP 2004
WO 01/65%%’ 790927 38 described in detail in Current Protocols in
Mol ecul ar Biol ogy, Second Edition, Ausubel et al. eds., John Wley & sons,
1992. The disclosures of Sambrook et al. and Ausubel et al. are -

i ncor porARRREWR BN Dy reference. 5 Thus, a further aspect of the present

i nver5t| qul%jq\?ur g '}R:‘:lt eld PRt Anl @gsn%%g‘bgoggl d as discl osed

herei™n. sti] er aspect provi gonpli si ng i ntroduci ng
such nudiéﬂms.a(ﬂtw i tpplerested edilth In@pgdmﬂodmpucmml&ayahﬂ- 2enpl oy any

avai l'abl e techni que.. For eukaryotic cells, suitable techniques may include
calcium%iﬂﬁﬂﬁ%ﬂe transfecti on, DEAE-Dextran, electroporation,

| i posomeympgiategy JANSRGIHRD BRE tlb@ﬁl%?ﬂﬁt laﬂﬁlléiflﬂg.n BER' %gggmor ot her

virus, e.g. vaccinia'or, for insect cells, baculovirus. For - acteri al
cel | s, dwnaaniainzechni ques may incl ude cal cium chloride transformation,
el ectro ti A g fectl sing ;bacteriophage. The introduction may
be £ 81 Igﬁég ﬁﬁq%dﬁgf%g%%%' 6% snz dlnef _ N ,

ACE: 3-amino-9-ethyl- carbazole;

ICsp: 50% inhibitory concentration;
6MPBS: 6 x PBS containing 18° Marvel blocklng solutlon,
A: Absorbance; ' |
15 BSA: Bovine serum aibumin}
BAL: Bronchoalveclar lavage;
CCR: CC Chemokine receptor;
CC: Cys Cys;
DMEM: Dulbecco’s Modlfled Eagles medium;
20 ELISA: Enzyme linked immunosorbent assay;
Fluo-3 AM: Fluo-3'acetokymethyl aster;
3 FCS: Foetal calf serum; ' '
gs: Glutamine synthetaee;
~ Vu: Heavy chain variable;
25 HRP: Horseradish peroxidase; o
IMAC: Tmmobilised Metal Affinity Chromatography;
icc: Immunocytochemistry;
Ig: Immunoglobulin; _
IPTG: Isepropyl B—D—thiogalactopyranoside;
30 Vi: Light chain variable; .
MCP: Monothe'ChemoettraetanteProteih;.
- MOI: Multiplicity of infection;-
Hepes: N—[2¥hydroxyethyl]pipefaiine4N’—[2—ethanesulfonic



20 expression fromthe nucleic acid, .e.g. by culturing host cells under

conditions for expression of the gene. |In one enbodi nent, the3qﬁglﬂ¢p aci d.
or t

of  the invesd i i,s integrated into the genome (e.g. chronpsone he
host cel | w% 1?drgi‘tme‘lgr ation -may be promoted by inclusion of sBGHERMEWIZhi.ch

pronote reconbination with the genonme, in accordance with standard
techni-ques. The present invention al soiprovides a nethod which conprises
using a construct as stated above in an expression systemin 30 order to
express axisijeci fi ¢ bi ndi ng nmenber or pol ypeptide as above. Aspects and
enbodinents_of the present invention will now be WO 01/ 66754 39 3 SEP 2004

PCT/ GBO M08l G<tr at ed by way of exanple with reference to the

fol | owi mgs .expeireRtalicenn 1 ABBREVIATIONS 5 TES: 0.2 M Tris-HC1, 0.5 nv
EDTA, 0.5 M suc?gse;&%TYAGPlZTY Suppl enented with 100y.g/m anpicillin and

2% glu§6§e;N@ﬁYAKcr2T¥ngupPheaemyedomhtb;lOOpg(n1 anpicillin and 50}i g/ n
5 a0 06 Tat Ry BUPL EI5ta03) EBSUB0BPIERBAEor y concentration; GMPES: 6 x
PBS cont@Bssi:Nngri8%oNeayYRingl 9gkiagysekution; . A® Absorbance; 15 BSA
Bovi ne serum al.bum n; BAL: Bronchoal veol ar | avage; CCR CC Chenoki ne
reCeptoPPS Phosphate Buffered Saline; _ ‘
- PBST/0.05: Phosphate Buffered Saline + 0.05% (v/v) Tween 20;
PBST: Phosphate Buffered Saline + 0.1% (v/v) Tween 20; |
10 pM: Picomolar; - ‘ ‘
;‘,. PAGE: Polyacrylamidé Gel Electrophoresis;
PCR: Polymerase Chain Reaction;
scFv: Single chain fragment variable;
© 8DS: Sodium dodecyl sulphate;'
15 SELDI: Surface-enhanced laser desorption/ionization;

TINF-o: Tumour Necrosis Factor-alpha.

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

o



CCr Cys:Cys; DMEM Dul becco's -Modified Eagles medium 20 ELI SA: Enzyne
| i nked i munosorbent assay; Fluo-3 AM Fluo-3 acetoxynet hyl 3asteenm FCS

Foet al cal wesmregmis gs: G utam ne synthetase VH  Heavy Ch%kﬂmﬁﬁﬁh&ﬂbe
HRP: Hor ser adi sh peroxi dase; | MAC. |Immobilised Metal Affinity

Chr omat ogr aphy; 1 CC: I mmunocyt ocheni stry; 1g: |munogl obuli _n | PTG

| sopropyl B-D-thiogal act opyranoside; 48 VL: Light chain variable; MP:
Monocyt e- Chenpattractant -Protein; MJ: Miltiplicity of infection; Hepes:
N- [ 2- hy d¥E{Rh A3 puﬂw@ﬂwqmmmmﬂ G235 BB 2000 065 754
PCT/ GB0L, 7 40 acid]; nM Nanonolar; -NHS: -N-Hydroxysucci ni m de; NSO
Non- secret1ng nouse nyelona 0; 5 CCT: Cptinun1cutt|ng tissue conpound'

VPBS: PESKAMBTIEI 1 :nCAI%RN we,lmpeEB%lo?h@%@s?t efo&ufé‘c%aqeiuﬁ%lﬂkﬁnéxs to
PBST/ 0. 05: =Phosphat e Buffered Saline + 0.05% (v/v) Tween 20;
Phosphat- qﬁﬁ?ﬁ%red Saline + 0.1% (v/v) Tween 20; 10 pM Piconol ar; PACE: .

gf’lnéfﬁ i AN Sl R O S

~of allergic inflammation | '
EXAMPLE 15: Neutralisation potency_of CAT-213 in an eotaxin-
mediated chemotaxis assay_using L1.2 CCR-3 transfected célls:
rhesus monkey and mouse eotaxin '

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

:) - mediated chemotaxis assay uéing human'eosinophils

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

mediated eosinophil shape change assay.

15 EXAMPLE 1

Isolation of Anti-Human Eotaxin scFvs

scFv antibody répertbire 7

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

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

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

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

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

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

to‘Disuccinimidyl suberate activated BSA coated onto Maxisorb



SDS:  Sodi um dodecyl sul phate; 15 SELDI: Surf ace-enhanced | aser

desorption/ionization; = TNF-a: Tunour Necrosis Factor-alpha Egéﬁg
EXPERI MENTWg di560ELES EXAMPLE 1: |sol ation of .anti-human e é vs 20
EXAMPLE 2: Neutralisation potency of scFv 3G in a chennta
EXAMPLE 3:, Derivation and sequence of CAT-212 EXAMPLE 4: SpeC|f|C|ty of
CAT- 212 EXANPLE 5: .Neutralisation poté€icy of CAT-212 in a chenpbtaxis 25
assay EXAMPLE 6: CAT 212 conpetition assay for eotaxin binding to CAT-212
EXAVPLENIcrDétigrei pdibites ofNUDAT-.2 Frafdhenifiy sfror cemidaxim sdDé$VRbE,8: Muse
to CAT-212 30 EXAMPLE 9: Neutralisation -

f b
ot ency 81 GRS e L o D oML e 5 T of

CAT- 212suii bhthyRRB N 25 smivyglw% cCPRVRIES 21190, GAL- 212 to 1 g4
format (CAT-213): 3SEP2004 WO 01/ 66754 PCTIPGBOl/ 00927 4 (11 LE 12:

Neut r al ﬁ%éﬂﬁaﬁdpsﬁéﬁéygopreﬂmﬂs i (Yaagbhometagils 1@§§ay EXANRE Buil:
5 EXAVMPLE 14:

CAT- 213 n.. axin _bindin

Effe%tscggﬂggT?%%@ gﬁgﬁTE |% ég F%l$c$6gﬁDH§Fe FeﬁFpgngEdlnflanwatlon
EXANPLESdBeehbdtbglphaQEOELasmency of CAT-213 in an eotaxin- nediated
chenotaxis assay using L1.2 CCR-3 transfected cells: rhesus nonkey and
mouse ‘eotaxin 10 EXAMPLE 16: Neutralisation potency-of- CAT-213 in an

eot axi "Rescue of.phage for ELISA
Individual colonies from rounds 2 and 3 of éelection were
10 inoéulated‘into 96-well plates containing 100 pl 2TY medium
E) supplemented with 100 pg/ml ampicillin and 2% glucose (2TYAG)
| per well. Plates were incubatéd 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 pg/ml '
ampicillin and 50 pg/ml kanamycin (2TYAK) and incubated at 30°C
overnight, shaking. Plates were centrifuged at 2000 rpm for 10
20 min and the 100 pl phage-containing supernatant from each well
recovered into a 96-well plate. To block the phage, 20 pl of 6
j | X PBS containing 18° Marvel blocking solution (6MPBS) Was
added to each well and incubated at room temperature‘for 1
- hour. The phage aie now ready to use.ih ELISA.
25 Phage ELISA , f
Flex1ble 96-well plates (Falcon) were coated overnlght at 40°C
with 0.5 pg/ml human eotaxin in PBS, or with PBS alone as a
control. After'éoatiﬁg, the solutions were removed from theA
wells, and the plates were blockéd for 1 hour at room
30 temperature in PBS containihg 3% Marvel (MPBS}. The plates
" were washed 3 times with PBS and then 50 nhl of pre-blocked
phage was added to each well. The plates-were incubated

stationary at room temperature for 1 hour. The plates were



medi at ed’' chenot axi s assay using human eosi nophils EXAMPLE 17: -
Neutralisation potency of CAT-213 in an eotaxin- nediated eogiggrpbiot shape
change assg@y girsBJAMPLE 1 isolation of Anti-Human Eotaxin %&FVS SCcFv
antibody repertoire A large single chain Fv human antibody Fﬁ?@@@m?vaughan-
et al,” 20:1996) derived fromB-|ynphocytes isolated fromtonsil, bone
narrOM/and peri pheral blood and cloned3 nto a phagem d vector was used for
selections. Thi's scFv repertoire is calculated to have ca. 1.3 x 1010

i ndi vi dwakheecenfthnanichangetsi bddiPes tontaitbhs Oeplr {oywe @keeni pgor por at e
anC-tepq%gg& strﬁ ch of 6 25. histidines to enable scFv purification by

i mobi | e QL LOXEE Rt ¢ CHABARSOE apRy tFMEEPT BABPAraRBFE- sequence
derived fronc-myc to provide a. generic detection systemusing the

nonocl onal anti-c-nyc anti body, 9E10. 30 Sel ection of scFv Human eot axin
(Canbri #8geeBrbSwrdhcesP) Masfceat edtatgegegVilletrt HBP dongughyeont o

I mmupot XI_SQrR)., coupled to D syccinim suberate

_act | \Q/at ggﬁ%‘é‘&{la\%gé g%ontg l*/é prba E‘é%ﬂo‘é %@%1‘7’%%7 ‘gg%?@:%oﬁb%)ogz? 42
m croti pretpkatasubhiuad) atF@bomheefnpéﬁataﬁﬁ@nﬂo@flSEéaﬁﬁt | @8ch gPdeetitered
units of library phage were used. Three rounds of selection of the scFv -

I|brarywﬂérﬁaﬁﬁﬁﬁoﬁnﬁdwﬂéplBﬁﬁﬁgfoéiﬁﬂﬁﬁr%yp%nﬁl%@tbrbﬁ%cofsftmﬁwbhaﬁ et
s 25o8 LIy SUeLen B RORSLADTAS R el S PSRRI oS
col oni eshénoaddednte 2aahdw8ldf aﬂﬁetmmmbﬁmﬁdEﬁt room temperature for
10 30 minutes or until colour development. The reaction was
{) 1lstopped by the addition of 25 pl of 0.5 M H;804. The signal
generated was measured by reading the absorbance at 450mm

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

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

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

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

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

 Chemotaxis Assay

Background
The neutralisation potency of the antiBeotaxin scFv 3G3 was

30  determined using an in vitro chemotaxis assay.

The chemotaxis assay is a particularly relevant in vitro

potency assay as it is the ability of eotaxin to chemoattract



10 inoculated into 96-wel | plates containing 100 pl 2TY medi um

suppl emented with 100 pg/nl anpicillin and 2% gl ucose (2TYAQ 3 jgep 20@,] B
Plat-es -werg incubated at 37C for 4 hours, shaking. ML3KO?7 hel per phage was
added to eg’@h W8T¥ to an MJ of 10 and the plates were i nCROFEAEBUG8Z7 a
further 1 hour at 37C. The 15 plates were centrifuged in a benchtop
centrifuge at 2000 rpm for 10, m nutegg The supernatant was renoved and
cell pellets were resuspended in 100 pl 2TY suppl emented with 100 pg/ m

o 11100 ol daneriaih (XA A0 IR R ot 0, 04500 O

shaki ng. - Pl ates were centrifuge o mmoand”
phage- c dHteaias sry supdtma:trartthe‘ mnreaqiieweﬂﬂat reeclVe r €xo t @8 1 8g 98hue! |-

pl at e. ock t ha : PBS cont ai ni-ng 18% Marvel bl ocking = .
sol ut i oﬁ%ﬁ%ﬁ R?ﬁ%‘p‘ggﬁe q a&ﬁ:ﬁ:q}ﬁ@lr Salfd iSR&AER BRI BB PErper at ure .
for 1 heHemchxiphaghen AN RAAY 160 ¥ee-d R LDy &P e ELI SA

Fl exi bl e 96- wel | %at es (Falcon) were coated overnight at with 0.5

jig/m ¥h Bomeps etoadwi (P98BS Birded las eotsnin ohas Ablased .

coati ng, I R, m nd t | af es were
bl ockeg olr?:%f ‘%ng&ﬁ:‘ %ec}c;fn %0 em?g‘r%a &rge %I?’B\g&lt%%ﬂaaﬁ rﬂ;f%‘@)g%%l .
(MPBS) . thhe teisdt esit iweidy \das hed a@p&b@?&ia\t{et BufBS AndrAdr o0k Ai11s '

pre-bl ocked phage was added to each wel|l. The plates were incubated
st at i on&FPT&ES M EERG FREePEPT1 WREEr PLaRe Dlidt ddhavdiap TISTDSO0HE WO

01/ 6675&@%@%%9992%@3 SIRSRRAILLY Gechondes ol P FanLAl NG, 0. 1%

(v/iv) Tween 20 (PBST) tollowe changes 0 om To
eac hlowe nembsang| W@ﬂ:haa amrle- geme Vifl B pMHRBe(‘LQla;J ugdle rodharimaicy) at a 1

i n) 5000 +Hilution in was added ap g 5 8' ates incubated at room
tenperatu eppggs lﬁoﬁFSpﬁﬁéﬁ PaFeC R igan such as eoctaxin. After

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

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

‘assay.

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

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

et

The cells were maintained in RPMI-1640 (Sigma) containing 10%
heat-inactivated FCS (Biowhittaker), 25 L-glutamine (Sigma),
10 U penicillin (Sigma), 100 g/ml streptomycin (Sigma), 250
25 ug/ml kanamycmn {(Sigma) and 400 pg/ml Genet1c1n (Gibco) . The
o 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, és the number of migrating
30 . qells can decline with cell passage.number, presumably due to
alterations in the CCR3 exXpression level. Typically, a 10 %
"sample of the cells migrating through to the lower chamber
weré.subsequently quantitated.by flow cytometry. It was found



was washed 3 x with PBST followed by 3x with PBS. Fifty pl of
3,3 ,5,5'-Tetranmet hyl Benzidine (TMB; Sigma) substrate was gen added to

each wel |, wyHskgubated at roomtenperature for 10 30 mn PR |
col our..devel oprreﬁ? The reaction was stopped by the addi tLi)&sF%?MQB”BI of
0.5 M H2SO4. The signal generated wasagreasured by readi ng the absorbance
at -450nm . (A450). using a microtitre plate reader (Bio-Rad 3550). 15_

Ant i - eottAveitn 5OC R/ mit ewexﬁeuegp&eame Aushaleldy cdiefnfdtfal%lts tééfe'nfﬁif Vsd by

- f cFvs,, wi_ith onl erent. scFv being
gﬁggélELISﬁ%%0ﬁ%§l%hét§&ﬁel§chel{Braryaﬂagr Begn &4, N0REHydI0lst othe; .
o Por TRATEORATREE RO RARoRER LUPLER LUnER LHERE % R conei stently ¢

or fur , _ | _
gave signals on human eotaxin of 5-10 fold over that seen on PBS in ELI SA

MRLE 2 25 Neutr Ilsatlon Pot ency of -scFv 3G3 in an Eotaxin-nedi at ed
ChengtagﬁgmﬂgggﬁsB ERGFound The neutral isation potency of the antiBeotaxin

scFv 3X@nh#ashedBtadekerrkAodLYsEAg éamb91¥é5rﬁeﬁlﬁ‘iﬁ%t4%x'(t %ﬁy The
chenptaxis assay is a particularly relevant in vitro cy‘assay as it

i s the 8BREREPIBE &5t e;aiiﬁtmglnhén%tB%ct(BayeEPPeﬁmgw\omtx)}ll 6163154 .
PCT/ GB 4 es cells that esirable to. inhibit in
vi-vo. C#%g9§§§%§ﬂﬁo E Bﬁ%ﬁ% % TBYE P hat ©8 Iﬁgi8§ﬁP€§SPﬁgaPﬁéb°éER3
recept ofini Hhphigasep wey\ardﬂ@@e@ozt@xme oaadi eak EMnc%lﬂ%%tt@EhstnThe

gﬁd detail ed here I s, based_on that 5 described by Ponath et a 1996a.
Bri

| y2SE3Y aRPALRES %IEﬁﬁdcalrﬁ%¥ﬂﬁ¥ﬁ%teﬁmﬂﬁlfODfIMA¢r9n$méhbdeaEe
(CPStarﬂex€|Q@9tﬂbﬁh scFv 3G3 was 100 ng/ml to 1 ug/ml Human eotaxin

(AlbaChem) was added to a final. concentratlon of 50 ng/ml when
mixed with the approprlate test scFv. All samples were
_1ncubated for 30 minutes at room temperature CCR3 L1.2 cells

15 were centrlfuged 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 1Q7celis/ml. Test solutions (0.6 ml per

éo 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%
COz. The plates were tapped gently prior to removal of the

és transwells, to dlslodge any cells attached to the underside of

" the membrane..Cells migrating through to the bottom chamber

‘were resuspended and codnted using a flow cytometer. Samples
A were -each counted for 60 seconds using a medlum flow rate. The
ipercentage lnhlbltlon of chemotaXls caused by the test

30 antibody was then determlned.

Purification of scFv-

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



the test antibody in an appropri ate buffer. Transfected cells ‘expressing
the CCR3.-receptor were placed in the top chamber of the TransweblapiThe two
chanbers 1 rated by a: polyester 10 nenbrane with a pore size of

pM Cells only noved through the pores in response to .a TSBYBAR7 such
as eotaxin. After a defined incubation period, the nunber of cells that
had mgrated through to the bottom chdadber were counted, and this nunber
is a neasure of the chenptactic activity of the 15 chenoki ne that was

pl aced iseFwheratsoff iofsniyerepd iy iyt iITMA®S 214¥AG chanDf aedd C.uﬁ%dl‘é'tté& can
t herefore be. asses ed | this assay. Mintenance.of CCR3 cells 20 L1.2

cel | s Witk QY e IthenCoere @R migh Eg‘enmpﬁte a stable

I QQ%%
RPM - 1640 ?é?‘%ﬁi?‘l%%m SO SR Sroe, W S SRR ER "o

L-gl ut amiLn@f( Sﬂg'm)onmﬂlqgem&ﬂ lHg /) Singrie)i, 11D gddrio sty leﬁi@:@i!é‘él n
(Sig 25 Jlggg; kan Cln (Signa) and 400 p%/n1 CGeneticin é(ibco).
The ceIPE wgfgwﬁeﬁt b eefind ?nﬁ'lﬁéﬁgﬁ £B8r Aerge Offn tHeWé§séytaA@e
stlnulats@preﬁyuhﬁ—@e&haobele@ﬂﬁﬁﬁﬁﬂdﬁd%fagz%rpﬁﬁﬁﬁﬁ%éﬂédﬁﬁﬁ thequped for

t he chermt axis assay. The responsé to 50 ng/nm eotaxin was carefu ly
noni t or 884 hBet RRliidse Wagh gxoynationg a3Fuadiles Garb decldsnatwisokc cel |
passage nunber presunably due to alterations in the CCR3 expression
| evel . Typi caIIy, a 10 % sanple of the cells mgrating thr'ough to the

| over cOabber wewer hasweseqdebyl veataiifubatednbyt I0Woorbarekay. |t was
foqu WO d I667g4 3.SEP 2004 PCT/ GB01/ 00927 45 ‘that .5 g/n1 eot axi n
al T§°PABGEEG I A8mdLCakils o8t TBS000- 21H, Bod scéiQls (Ot hi s EDTAe Q05%

val “F) 1 5ucB0s090B80-090) . Cf! 8- THaL80rh NERUGN 1L8 LG kOUET (ghamber Tn
ota
water) of TES was added, and the cell suspension 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 MgClz added. Two ml

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

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

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

concentration determined using a molar extinction coefficient



5 Chenptaxi s Assay The chenptaxis assay buffer conprises RPM-1640 (Signa)
cont ai ni ng 1% endot oxin free BSA (Bayer Pentex), 100 Umn E;kﬁéwtln 100

pg/m str tg+d)- Test solutions of antibody (in duplic diluted
to. the deS|reg céﬁcentratfoh'in'lO. assay buffer. A typica GBHPBE7 r ange

for IMAC-purified (see next section) gecFv 3G3 was 100 pg/m to 1 jig/m.
Human eotaxin (Al baChem) was added to a final concentration of 50 ng/ m :
when mxed Wot/Rt B cRRRRORN ky t st pSGEy & S ted for
30 m nutes at roothgrrperaturgE &CRS P? g 1e@|§c ?ggégrg%gég 5@

1, 200 rpi epAighnoBer atus78&patech 1.0 benchtop centrifuge for 5 m ns, the
nedla renmoved by aspiration and the cells resuspended in 25 m of PBS The

cells were then re-centrifuged and the cell pellet resuspended. in assay
buffer kesuQ#scells/m . Test solutions (0.6 m per 20 well) were pl aced
into the bottom_ chanbers of the Transwell plates. Transwells were pl aced

over 5t heYPéselsgrtiti a5 pHaifded peruf 368l in FQ@GCbeM©EaXD$a¢$smyaned into
the to ch t swel |l .- ILn ti rs at 37C under
psﬁBﬁHbﬁfxa wgach tran G SRRl 120 va 1as %@ap i3 o

5% wer e tappe entlTy priofr to
transmeahs;bbdyduslDﬂgeeﬁnyecetl$oa%madhﬁdte0pbh@nupderSIde of the
menbrane. Cells mgrating through to the bottom chanber were resuspended
and counted using a flow cytoneter. Sanples were each counted for 60
secondsgusipgrazmedi um flow rate. The percentage -i nhibition of chenotaxis
caused by the test 30 antibody was then determ ned. Purification of scFv To
det 2 mi Rerivietporenany GegBE8cschy CﬂTtﬁé2chenDtaX|s assay, 3 SEP 2004 WO

01/ 66756, ECTL CORIO09PT 48 SEEY 8Sokl S1c9 SRALEULRY, | MG, 2T VAS (5 )

relatively unsuitable candidate for any therapeutic

application.

15 A further scFv antibcdy,,nemed'CAT-le{ was obtained using a

jariety of techniquestand its DNA sequence determined.

DNA Sequencing
DNA was amplified by polymerase chain reaction (PCR) from
20 individual cclonies on 2TYAG agar plates using the vector—
specific primers pUClQreveree 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 Apurified using a PCR Clean—up:Kit (Promega) in to a final
'.volume of 50 ul'Hzo Between 2 and 5 ul of each insert
. preparation was used as the template for sequen01ng u31ng the
.Taq Dye terminator cycle sequen01ng system (Bpplied
. Biosystems) . The primers (Osbourn et al, 1996) gene3leader, -
30 . PCRHLlnk were used to sequence the Vy and PCRLLlnk and mycseqlo

to sequence the Vy, of the scFv

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



with a single colony of 3G3 and grown overni ght at 30C, shaking. This . .
overnight culture was then used to inoculate 500 m of 2TY ogégl&m#ng 100

}19/ M anp nd 0.1% gl ucose, and grown at 30C, shaki ,
A600 of b’%\g}é&@?‘?al ned. Isopropyl 13-D-thiogal actopyr ano%‘r"g was

added to 1 mM and the culture was grown for a further 3.5 hours at 30C
Cells were harvested by centrifugati on4édt 5,000rpm and 10 resuspended in

10 M of TES (0.2 M- Tris-HCl1, 0.5 mM EDTA, 0.5 M sucrose; ice cold). A
further 15 Wb. 05 B dnd 3j | tésprcfivel yatrig driiEm wanirddgdidand the cell
suspensi on i ncubated on _a turning wheel at 40C for 30 mnutes. This caused
osnot i ¢ SREGRRCENAE (FRT tetl anpénideVas?rF% eheyvRcinceBRalRi N§-f Be2serd 15
Re5|dual4 celd @@gigﬁplgls were pelleted by centrifugation at 9,000 rpm for
20 minutes af 40C The supernatant was transferred to a new tube, and 50 -
pl of 1 MMCO 2 added. Two ml  of a N -NTA slurry (Q agen), pre-washed with

buffer ( sodi osp H 8,, 300 NaCl ) .together with a

pr ot seﬁﬁ Jr%cm‘ffrclihbﬁ 'E@‘bl‘—’lé‘lt:ll %JBoﬁ RS %%%iﬁ?%m? 1eHel{€H8ded to the
peri pl asq €4 ras tehe NendWie Rl QRSN GRalRh g%ﬁtv overni ght at
40C. The NA?;-INTA was pelleted by ce(rzljtbrl fugatl on at © , 000 ré%?%r 5 m nutes,

and the @@&m@nte skt and thee gﬁad&n/@r:edevalsh’érbﬁ tines

Sach vade 1oLl S0 AR SR e SR R B " e

slurry wvakeninafiesi ois tIP 48 ,pad ywnejéxctmlmmhe( Biy8Ragi 1 {\wo Thle cakrutzizen uf f er
(50 nM NaPl pH 8, 300 nv Nad i mdazol e) was added to the drained
agar Yse, aa%cﬂ‘isrfe &Ihanae 3¢ ns t@@l ID@@t e e TMNACSHuriva &F slerss sl Hukd er

ex?ahan@wzﬁm1 tfhe RBS 06 SR 21 3 NaR 5 1§ ﬁ@g&gﬁﬁﬁg i @Eeo g ngpdo the

manuf acturer's i-nstructionis. The A280 was re otein
concent ratdron Metckrad M@kSusengeabapl af thei Viek |fmn;cb3ef fTe eDAT 32 5FPV2004

has only 2 changes from the DPy5 germline, both within CDRs.
The entire sequence of CAT-212, or any derivative thereof
15 (such as CAT-213), has a total of only 8 cﬁanges from
: germline, 4 of which are in CDRs. This should fufther'minimise,
any possible risk of immunogenicity when these human

antibodies are used to treat patients.

20 EXAMPLE 4
Specificity of CAT-212

" Two teéhniqﬁes were used to investigate the specificity of
- CAT-212: phage ELISA and Western blottiﬁg.
‘-25 '
Phage ELISA
-To determine the specificity of CAT- 212 a phagé ELISA was
performed_agalnst human and mouse eotax1n,.and a panel -of
| related and un-related human antigens; MIP—ld,_MCP—l, MCP-2,
30 MCP-3, MCP-4, IL?la; IL—lﬁ, IL—S, IL-18, IL-12, RANTES,
‘transformlng growth factor (TGF) -p1, TGF—-f2, TNFu and PBS.

Individual E. coli colonies containing CAT-212 phagemid were



WO 01/ 66754 PCT/GBOI/0.0927 47 of 1 ng/m protein = A280 1.4. Purified
scFv was stored in 500 pl, aliquots at -70C. Results Typicgliﬂa$ﬁ4for
purified s Wn%g% in the chenptaxis assay is shown in Figur i. he | C50
for scFv 353 1'8°860 nM This antibody is therefore of | owd dHaiL{0R927
potency. EXAMPLE 3 10 Derivation and Sequence of CAT-212 The | ow noderate
potency of scFv 3G3 nakes this antibody a relatively unsuitabl e candidate
for any therapeutic application. 15 A further scFv antibody, naned
CAT- 212 ineas:aitteal dadousi nd ayTwar katly iabubeckd qites780d fioks ADNAuEEqUENce
' DNA was anplified by polynerase chain reaction

det erm ned. .DNA Sequenc ng _ . ,
(PCR). fi5 E%Q@'iﬁﬁggp ugﬁ BSFoRP2gSon E??ﬂ@?é@irWﬁﬁaﬁggegsﬁﬁgeﬁﬁ@ vect or -
speci fi qublel WY nPME9beVehSanan naﬁgg%é§g§&¥a§9hﬁgnefa%:a'ggf’c 1989") 1

...Anplification conditions conprise or m nute, Cfor m nut e
and 72Choger,2 thiendtiest B6rm8outgsl statpei and tbeaffinadl 300minntitee extensi on

at 72C. P roduct s _wer purified . using a PCR Cl ean-up Kit
(Pro%egg;ggngggtgefFﬁgFlngfvgﬁggﬁ H?r%opﬁifﬁéﬁa %gtﬁgggké HHEQSQBiPtof each
i nsert 3, po0epapat ifoR wosSmisadedsahBerhenphptenhebnseaueBairagausicag it he Taq

Dye-term nator cycl e sequenci ng system ( lied Biosystens). The priners
(Csbour Reat-S48, "egesyegunesndadetn 30ml KnRndeiacubatiedoasegdl@@ce t he

uH and GBLbialogds Ay chestfct onseencale hootellis BEEL plisonualcot i de
PCT/ GBOb¥008RTrifugation at 3,500 rpm for 10 minutes. The phage- -
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 goating concentrations and suppliers of the various

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

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

) | _commercially available eotaxin could be obtained,for any

species other than human or mouse.

~'25  Western Blottiﬁg. _ ‘

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

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

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



48 1D No. Is 1 and 3, respectively. The derived anino acid sequence of
CAT-212 VH and VL are shown in SEQID NO.'s 2 and 4, respec%%*glﬁ 5 The

i ndi vi dual YHH%Q?%VL segnents of the antibodies were aligne Ak known
human germiiné sequences in V-BASE (Tominson et. al, 19955CHRH0/4827
closest gernmline identified. The closest germine for the heavy chain of.
CAT-212 was identified as DP49, a nenbgr of the VH3 famly. The CAT-212 VH
10 has just 6 changes fromthe DP49 'germine, two of these within CDR2.

The cl ogesleleenmti BReFvOrd MPHY Ay chaidof GARZIR y@scodgentified as
DPk5, a menber of the VkI famly. The CAT-212 VL as only 2 changes from-

t he DPk&eHPPFRIHES - b&OH Leiwimion thDRs. thkhenamhiiare seapiercshad CAR 212, or
any derj ' t her 15 as .CAT-213). has a total of only 8 changes
from gien\ri%}‘l:t\r%) ?[gog %\%hTil’c ﬁ%z#%@}er? dlﬂ%‘%ba]f-he?ds w&hﬁhﬁﬁlqmmt% ftise any
possi bl myti skgohnt iOHA9UEBEINYY athan iidyese fusman hant i badias AlRHesed to

treat patients, 20 EXAMPLE 4 Sggfifith of CAT-212 Two techni ques were
used5towﬁﬁpesFh@aPéOFh€a§pé€PP"qﬁﬁ(MltﬁJ$F€EH§aWﬂﬂﬁﬁrHBBE%Pkﬁn¢€méa¢ern

bl ot ti ng. h L To m.ne-.: i fic] of T-212, phage
ELi SA mgs“%g‘é‘?f grg?reg §§§f AstP gﬁ&%ﬂ ¢ tﬂ%guyeé%gldt é[%ér\?blao%d%}spé’#&ce%f

rel at ediahd BALr elibsédalendAmamshgens andd RupmsadCRal x-Maly 21130 MCP- 3,

Factor (HeeTSprt BperE3 nrREl) an Fopgevinsrq A S0 e on 05

cont ai ni Agt GAdt 2dB8sphagem d - were 3 SEP 2004 WO 01/66754 PCT/ GBA /.00927

10 | | |
) - CAT-212 scFﬁ 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 concéntration did not react with

15 eitherAeotaxin or MCP-1.

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

Mediated Chemotaxis Assay

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

the Rzgo nm of the pooled peak fractions.

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



49 inoculated into 5 mM 2YTAG and incubated at .370C for 4 hours, shaking.
ML3KO7. hel per phage (Phar maci a) was -added to each tube to an MJ of 10 and
i ncubat ed @ 3fsgi N at 37C for 1 hour, the first 30 minutes $Pallt and
the final 30 m nutes 5 with gentle shaking. Cells were pel PST&HOH)0927
centri fugatl on at 3,500 rpmfor 10 mnutes and the supernatant discarded..
Cell 'pellets were resuspended in 5. mM5RTYAK and i ncubated at 30C
overnlght wi t h shaking. The next . day, the cells were peIIeted by .
centrif pgatfed aCFs, 586 mmonf dr ph0mY riskes tollte ophage /AQ .cont ai ni ng
supernatant (5 m) was carefully transferred to a- fresh tube, 1 m of
6MPBS added, and incubated at roomtenperature for 1 hour to pre-block the
phage.pRggﬁltg ELI SA. The coating concentrations and suppliers of the
various 15 antigens are shown in Table 1. ELISAs were performed -

, essent The| yegyliesarebebiorn Exafpbure. 3THeerssolft shace sbovnatés) Fi gure 9.

CAT 12 h eotax ot .cross-react with an
unre e%§ §P§CF£?E€£ﬁSﬁa§gg% f5geft dfgg?gdcgﬁm9£ﬁﬁl§lP§hpcgﬁgnal over Y
backgr ounainmﬁscseéanDBWﬁEIiQsZQltﬁt axi mcsTRifs gwy + i Gt e thiat CAT-212.

recogni ses, npuse, eotaxin, albeit relatively weakly conpared to human. No
comer dRaPH§1 551 PaBI BadgotaxPR3chardtberebparndeadi bp ampr peetsslat her

than hupRn-OfeRBYEe; 12 | Qt-t S

sul phat e- poﬁ%cr yl alrhndghggﬁgqegg rgghggggl ggk?n%gegﬁéy wes p%]r% ot usi ng
a PHASThigisterparent OBi6% getexifPhantmal apinaant €B504f . eot axi n and human
MCP-1 (400 ng) were run on the gel, alongside nolecular weight markers. 30
El eCtrophoresis was perforned then proteins were transferred to an

i mobi | mxaNeeiM &1 i pore) menbrane by diffusion. The nenbrane was bl ocked by

i ncubation MPBS for 1 hour, and then probed with 10 jig/m | MAC-purified
CAT- 2122%%¢Qﬂgwcgmpetltlon Assay for Botaxin Binding to CAT-212 ,

Introduction 7 ,
| CAT-212 when passively immobilised to a suitable polystyrene

'15- microtitre plate was shown to blnd eotaxin in a concentration -
dependent manner as defined by ltS dlSSOClathD constant (Km
f-emission from 125Iodlne labelled eotax1n generates a _
detectable light signal (sc1ntlllatlon) when it interacts with .
2 phosphor impreonated microtltre plate (Flash Platém). The

20 short range of this emission ensures that the resulting sighal
is due to bound_aﬁtigen with little contribution from unbound -

2} material. This technique was used to determine the Kp of the |
eotaxin-CAT-212 interaetion and the relative affinity of CAT*-':'
212 and CAT-213 (see Example 13) preparations by competitive

25 inhibition.

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

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

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



3 'SEP 2004 WO 01/66754 PCT/ GB01/ 00927 50 irrelevant scFv in MPBS for 1
hour, shaking at room tenperature. Follow ng this, .the ment)ra g %Iﬁ vvashed
(3 x2 m (t) é%fl' PEST, and then incubated with bi oti nyl at nta-=

tag .anti bogt/J ? b{] at 1 pg/m for 1 hour. After another 5 Bﬁ"a‘fﬁmﬂm%l ot
was incubated wth streptavidin-HRP (Pierce) at 1 jig/m for 1 hour,
before a final wash. The bl ot was placgd into ECL substrate (Anmersham and
exposed to x-ray film (Anmersham HyperfilmECL), follow ng the

manuf acm@dmtemtwmw%e IhCATE AL wﬁﬁz\élﬁp@@féch:)f EEERLLY, 1‘(‘4’1

th
human eot axi n a distinct band of the predicted nol ecul ar wei g t was
observe(ﬂ’ashﬁrﬁl% Hgnea i tih BEe NEren hlgtdesasiniet ected. A control,
irrel evant, scFv at the sane concentration did not react with 15 either

eotaxin or MCP-1. EXAMPLE 5: Neutralisation Potency of CAT-212 in an

Eot axi nThe I‘Mh:-@t emﬁmmemcmlmd ¥ HPelriitin ofsiGiaR12 (and
CAT- 213 see %’2 was tested in the chenptaxis assay, as described:

in EX t?ln RGN FLHTh GHEE s (B IR -prigst eIyl ePLC gel

f||trat R-C 50 r-ApEY,. B n R nojreri ¢ sckv
was preg%r edr&{)lyr%teelqgfl |t rac%lz'%lnlf{)f Ia%oogrrl fi (ra{g mdeeﬁ%ca%#\% §etbhadex 75

col um dﬂpdllq@a:rerméiliﬂ-?uﬂ Sa@t@rhuteﬁhie(sctl sEMpAAS was ddidBI @Atwdl. s,
m/mn, 500 Fract i ons containing the pur| Tied
nonomer |f8 wJéb E%gq@blqg\% (?MO'aI[ dGREaH i At rAH‘r’?ré"Paé'HFvg?% & ni ned
by readivag s@me&&@lmmrﬁfuﬁa&%d@@@ %oﬂﬁ%mbé@%&ﬁ@s £olt Y Gyl | ution.
ranqe (| n assay buffer) for CAT-212
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 ICsg values.
15 Y= Bottom + (Top—Bottom)/(l+10“((LogIC50—X)*HillSlope))
- X

logarithm of concentration , Y is the CPM.

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

20 CAT-212, was used to competé for ['PI]eotaxin binding to CAT-
212 coated to a flash plate. CAT-212 demonstrates an ICs50 of

42.5 pM in this assay (mean of 4 estlmates)

LN

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 serlal two fold dllutlon of
30 [HSI]eotax1n +/- one hundred fold excess of unlabelled eotaxin
.. in Assay Buffer was prepared and 100 pl samples in dupllcate
added to the coated plate. The samples were sealed and '

incubated for two hours at room temperature and counted.



WO: 01/ 66754 -3 SEP 2004 PCT/ GBOI /00927 51 purifed scFv was from1 pg/ m
down to 0.001 .ig/m. Results The results are shown in FIQU§Q£$ f0l an of
thiee esti ¢r) @%ksss CAT-212 .i nhibited eotaxin-nedi ated chegggaX|s Q '
transfected L1.2 cells with an 1C50 of 650 + 83 pM The Fﬁ?@&@%@ﬁs nade
to 3G3 had therefore. led to over 1000-fold inprovenent in the potency of-
this scFv antibody. CAT-212 is a higH3 potent anti-eotaxin neutralising,
anti body. 10 EXAMPLE 6 CAT-212 Conpetition Assay for Eotaxin Binding. to
CAT-212 Introduction CAT-212 when passively imobilised to .a suitable

polystyﬁgi %? nicrotltre pl ate -was _shown to bind eotaxin in a
concent Sty SFehARLYsehoy genadinpey Eer?sfé¢§§®§’aﬁnog tbaest ant

(KD). (zcgmmfoe mrmm boTdB0 pbahelib ednegLakLy degseh gghgpdgﬁgct abl e

| i ght si (scintillation) when acts mn regnated -

m crotit Wﬂkﬁe @F aSmPl(@de/NFot+ ThE) 20 short range of thls eni ssi on
ensures - ‘that the resulting signal is due to bound. antigen with little
contri bution fromunbound material,. This technique was used to determ.ne

the KD oheldee [@qt & RhGAFras21;3ARdaREnEATr 248185 | Rb eraction
and the relative affinity of -CAT- (seenExanp e1135 p?é%%réﬁ#&ﬁg A

conpet | Prare thEs B xprymopanding @ibtesconcentrathoml at eTM ( NEN swpzoo
96-well) were coated with 100 }11 of 40 nM I MAC-purified CAT-212 (for
met hod of - .

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

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

sites.

15 Results

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

EXAMPLE 8

20 Mouse Eotaxin Competition for Binding-to CAT-212.

) Ihtroduction §
 To address the in vivo act1v1ty of CAT-212/CAT-213, two
_ strategles were employed (see Example 14):
25 (1) Effecting e051nophllla in a mouse model by 1njectlon of
human eotaxin; '

(2) Effecting e031nophllla in a mouse model by 1ndu01ng the

production of endogenous eotax1n

30 For the second approach it was first necessary to determlne

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

Assay Protocol



30 preparation, see section 2) diluted in 0.05 M carbonate- bicarbonate
buffer (Sigma). The plate was seal ed and incubated at 4C fof <phawés, then
it was enpLied by inversion and blocked with 150 }11 1% Marvel in PBS

(Si gma) ov anléﬁ%ﬂ‘at 4C. WD 01/ 66754 '~ 3 SFP 2.004 PCT/ GBORGXSGBO1700827 ]
| mrediately before use. the plate was enptied by inversion and. washed 3
times with PBS, then blotted dry. The ggsay buffer was conposed of RPM

medi um (Si gma) 5 containing 0.5% bovine serum al bunin (Sigma). Test sanples
were dil - P M | lyve Nt [ at,l n.duplicate. Fifty
pl of - oﬂi Ita%?lec%ltagg? s‘ghrr%tgef%a;%gie% ?%écm]g??%& i#o##%@éébgﬁgi?ﬁ?nof 30 pM
[ 1251 ] " estradln onamdrs fiampe Tidutliane o surdeddesldl ed chunnau atd daaisd oom

t enperature f.or 1-2 hours. 10 Th | at e was count ed t he Packard TopcoUnt

scinti | PEEEEAD c‘iﬂfﬁ’t) er dssey '@&%ﬁft%éfd NGk M XGcd Widd gg%‘)Ethra was

anal ysegrepiaR@da a- par adet ek te@0icohicen®duaticn Jisi i gﬁé}@ P;;cﬁb EjliBS m
om op-

(GraphPad I'nc) to give apparent |C50 values. 15 Y= B ot t on
/ (1+P0" gdosg) €901kp MefiLs| dpeypplxcatiesgdhiet phadfe s amalkad amd Y is the

CPM" Resul Eijguct.e h result f an assay in i ch upl abell ed 20
CAT-_ZIZ?H\%/;%aﬁg gdl# 0 rég%pg}@@p%ggtﬁ%% If.]oztot% axi i BiAvdi r?é"{r@]eé(ﬁnc{z] fg‘e.coat ed
to a fl dskappabess€Ad- 2$2ddenwibbtatias EaampC20@. 42.5 pMin this assay

(mean of 4 estimates). EXAMPLE 7..;. 25 Determination of CAT-212 Affinity
for Eotaxin Assay Protocol .. A Flash Plate TMwas coated with CAT-212 and

reagent geRf;gpar ed 30
_ 1o 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

Ihtroduction
This functional assay is designed to measure the increase in
intracellular Cam'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-

N

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

. intracellular Ca”’éoncenﬁration induced by‘eotaxih binding the
CCR3 receptor is_measﬁred and is proportiohal'to tﬁe indreasé |
in fluorescence. The inhibition of this response caused by
'CAT-212 binding to and neﬁtralisiné'ebtagin can be

30 quantitated.

Assay Protocol

CCR3 cells were activated by sﬁpplementing the usual culture -



,‘described in Example 6. A [125l]eotaxin +/- one hundred in Assay
gﬁf?gfcaag preparedngerial tmo[fold]dilution of. fol d excess dfSEinkiabel | ed
eotaxin. awddral sanples in duplicate added to the coat & Tﬂhﬁ%ﬁp%ghe
sanpl es were seal ed and incubated for two hours at roomténpera and
counted. 3 SEP 2004 WD 01/66754 PCT/ /00927 53 10 The data was anal ysed
by non-linear curve fitting using the “KELL for wi ndows software package

i i f .Yz (B, *[ L1/ (K VWhere [L] is the
ree || moaliiied .3 w0y SRR plEvEtal (S GHAT HODZA AW hdi ng
site comedmtr dtd dhe Expeddt@nits tbhencyeayal tead Bwrae uss, %EdFQ%ﬁEPatChard,

Plot _(Fiqure 5). of, the bound/free ratio vs bound.gi-ving a straight line
V\nt(:)h a(ﬁh%pé@- Oy E %5? TREBPEERt LOf eBRANiINhe ACtiaaticdy &R 3i sdiilrdi ng

: m@g%n P Al ' h RAR NG, S] 3. Results Fromthe " '
gga?cﬂgrd p|§?%?§?8§33%§;?ﬂtﬁgM§? ?Ri?§df%%8§o égPﬁgagﬁﬁgiﬁﬁ gLXCA?PZIZ was

i /146 ipVRPEXARPOECEnRAiMINg ef Fos Ak npEappetidt popmf enyBlAding to
est i riat 6¢1d5/146 ipVRPHEXA s ynp€epp fae 211.12/%_213,__

AT 212 RGN b T dhsgs s vIve Sl o G 2181 CAY
eosi nophi. Lika Fcs . aTHeUBE1MBAREre NUHBA £L@4iPed for 45 min at 37°%C.
Following this, they were washed once in RPMI1640 and twice in
_ FLIPR buffer (125 mM sodium dhloride,-S mi potassium chloride,
10 1 mM magnesium chloridé(-lfslmM calcium -chloride, 25 mM Hepes,
5 mM glucoée and 0.1% FCS, pH 7.4). They were finally

resuspended in FLIPR buffer at 1 x 10%/ml and 100 pl plated out

NS

onto a 96—well.black—Walled platé with a dlear base (Corning)
to give 1 x 10° cells per well. The plate .-was then: centrifuged
15 at 1000 rpm for Srmin'toAgive 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)rand pre—incubated with an
200 equal volume of 60 nM eotaxiﬁ.(Cambfidge Bioscience) for 10
| minutes at room tempeféture; Ail treatments were prepared in
yooooat least duplicate using FLIPR buffe: in a final volume of 100
o rl ip a 96~well_polystytenerplate {(Corning) . The final
concentration of ebtaxiﬁ‘on'the.cells was 10 nM.
25 ) | "
Thé-platé containing the'fluo—34loéded cells was placed in.
 ELIPR and fluérescence.readings made-everyil sec for the first |
60 sec then at 5 sec intervals until the end. The experimeﬁt
was performed at room temperature. For the experiment, 50 pl
30 of each treatment was added to every well after a 10 sec

interval.

Results



by injection of (2) Effectihg eosi nophilia in a nouse nmodel by inducing the.
production of endogenous eotaxin. 30 For the second approach,d iSEPvESS, first
necessary {yoydrkam ne whet her CAT-212/ CAT-213 recogni se eot axin
Assay Protocol 3 SEP 2004 WD 01/66754 PCT/ GBO1/ 00927 54 Q@@ﬁ’*%ﬁ“&?’ém was
prepared as described in Exanple-6. El gyen serial one in three dilutions

of unl abel |l ed. human and nouse .Eotaxin (R&D) in Assay Buffer and m xed
ion of 30 pMand 100

with 7252-F i r red at_an estimated concentra

b1 aadts Lo S RE T A St Tt o RS Chet &aPE Famire Mot o

at r oomdagmper alewre thert torr-4oLy i egthandyd i1 ﬂ%ﬁ% |
described,in_Exanple 6. Results S('Illp_Tht_a | C50 est$€%?§@%g?méA - §§gﬁﬁidhng

t o nous&?2 eotldk Predveed ipy (pebexdr Piwdérgi hbserpcFhtodaba @CR3shown. in

Figure G.o13CATEL2 Aher Ty | ses e .80t axin. ,EfI\/P E.9 15

Neut ral i Sat i on Pg;%ency %’ff}lg&-%’%g%r?ega @g}oc%:élsrur% U ASSa ?ﬂ&%&tﬁéjtait@n

Thi s5 f gastingnah appayxisatesiifligdva bueeas uf entthe i ncrease in intracellul ar
Ca 2+ produced when a receptor is bound and 20 activated by its ligand. In

this case, cells transfected wwith CCR3 are | oaded with a Ca2+ sensitive
fl'uor esggnamedye 10f | uo- 3AM and fl uorescence nonitored over tinme using

FLIPR. - In FLIPR neasurenment of fluorescence in every well is perforned
at. -pr ogiamHBQreACEAVAILY OdvEAT-R18 wi tde Humsand Nasagke o iy 25 added
si mul t aneously to each well. The increase in intracellular Ca 2+

concentration induced by eotaxin binding the
10 -Introduction :

f) Human- nasal polyp is an inflammatory tissue characterised by
an infiltration of eosinophils. Eotaxin expression‘has been
documented as being up—reguiated-in nasal polyp and eotaxin

. protein may be detected by immunocytochemistry using anti-
:15 eotaxin antibodies (Ponath et al., 1996a). CAT-212 waé
-, therefore screened for immunoreactivity with sections of human
nasal polﬁp.

'3éreparation of tissues for ICC

20 Human nasal polyp tissue was obtained from surgicallsamplés.
Tissues were cut into 5mm® chunks and mounted onto cork pleces

} using a drop of optimum¢éutting tissué compound (OCT; Sakura).
‘To freeze the tissges; 20 mls oflisopentane was cooled in a
bath of liquid nitrogen and the mounted.tissues imﬁersed fdr

25 30-secondsq_The frpzén tissues were then placed into a |
cryotube and immersed in liquid nitrogen for a further 30
'seconds.  Tissue blocks wete'stored frozen at B70°C. To cut
sections, OCT cbmpound-was applied to a cryostat chuck ana 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 S.midron cryosections of each

. human tissue cut onto microscoperslides.:



teceptor is neasured and is proportional to the increase in
fluorescence. The inhibition of this response caused by CAT; %&%b%@pdlng to
and neutr akjiiureot axi n can be 30 quantitated. Assay Prot ocd

were activated by suppl ementing the usual culture 3 S E P XG/gB

01/.66754 PCT/.GBOL/ 00927 55 nedi um wit %70 5 pg/ M sodi um but yr at e (SI gma)
for 24 hours prior to the experiment to increase CCR3 expression and thus

th ] t ted CCR3 cell hed
tw ce e RRTIE o T REA0S cabBiBRURA o KEE06 S cel 1sim in RPM 1640
cont ai ni Plgade efsﬂnti/boﬂyeoadmes 2w LHOCBAM 2 € Mok 86+ Y Piﬁbﬁgm;f]he %3% |

pl'uroni.c aci d Nblecular Probes) and 0.1% FCS. The cells were

i ncubat P3HTYFP R HOERT SYERCIRBT BRI WaS tiwehlonkyd et eh VS IBSh QRoRodd
RPM 164Q;a00i4 W@&e, in  FLI PR buffer (125 nM sodi um chloride, 5 mM potassi um-
chloride, 10 1. nM nagnesiumchloride, 1.5 mM cal ci um'chl oride, 25 mM
Fbpes5 5 nNIqucose and 0.1% FCS, pH 7r4). They were finally resuspended

in FLIP@F%%%I at 1 x 106/nl and 100 pl plated out onto a 96-well
bl ack ate with a clear base (Corning) to gi ve 1 x 105 cel I's per

vell. Thema a‘hﬁsm §é’@i’h.c§rﬁ§‘tvféﬁé1%éc§}:§} 1&9%95 U aad n tgé%' ve an

even, relatlvely dense, nonol ayer of cel utlon serle T-212
was pr eFatE@®ndt tempeyaalTe doedd rI@JthIES(,f iaat RGO MY GheM) wakBed

Elrgsl:lnglr?c for“{eg5 ﬁp%f Lﬁ% ‘rﬁgﬂotﬁﬁfr&ﬁ% t[]ﬂl\g@eltil)&{h%t Ft(é‘gtatgrﬁ%'g’%\iere
pr ept etreine il ites BB el g I HIGR Ul iorlibrd 8Bl Kglyge of 100
pl.in a_96-wel | pol styrene pl.ate (Corning) . The final concentration of
eoiaXIH fﬁgl&%ﬁm%é yides were washed 3 times in PBST and
1ncubated with mouse 9E10 antibody diluted 1/100 in PBST.
Sections were washed 3 times in PBST and incubated in EnvVision
rant1~mouse peroxidase. polymer as supplled (DAKO K4006) for 30
15 minutes. Sections were agaln washed 3 tlmes in PBST and |
stalned with 3- amlno ~9- ethyl carbazole peroxidase substrate
(AEC, Sigma}. AERC substrate was prepared by dllutlng a stock
solution (2.4 mg/ml of ARC dissolved in dimethylformamide)
1:10 in 20 mM sqdlum acetate buffer, pH 5.2 and adding 0.15%
20 (v/v) of hydrogen peroxide. One hundred ul of AEC substrate |
solution was added to each section and incubated for 5-10
3 _mlnutes-followed by washing in tap water containing 0.1% Tween
to stop colour development. The slides were then
' couhtersteined-with haematoxylin (DAKO $2020) for <5 seconds“
25 “and theneWashed 3 times in water. Washed sectiens were then

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

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

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



25 The plate containing the fluo-3-1oaded cells was placed in. FLIPR and
fluorescence. readings nmade every 1 sec for the first .60 sec then at 5
sec interv@gpg‘?til the end. The experinent —was perfornmed at 3r&dim2004

t enper at ur €. 67#he experinent, 50 pl 30 of each treat mentPGREBANE to -
every well after a 10 sec interval. Rg ults 3 SEP 2004 WD 01/66754 .
PCT/ GBOL1/ 00927 56 The results of this perinment are illustrated in Figure
7. It -can be seen that CAT-212. gives a dose dependent inhibition of

Ca2+- f | BEM e hy SRR EGh BIERRITGHIS Stedepng ion tWeRIoveting Figure 8 -
shows "t @fLem dind rye” | t | Mi an, appr oxi mate. | C50
val e of 1o T VA 1 ettt rcblcn Rt g i kb |
Pol yp 1Gidtwatorucin dhédunamasd mealajp podyan iMifilsaimateyns 14155i4€ with S
char act er.i sedhg%i an infiltrat.i Onog gosi nophi I s. Eot axi n expression has
been d ey e Del Hﬁ%l tadned WASR agolapyimePtestiaxin protein
may be defamonl o HEBOGHIGENATHERY, U BY 2Nkl o5, cotayi g antipod es
(Ponath et al., 1996a). CAT- 2qwas thgﬁeforé %ggﬁgﬁedﬁggﬁ%ﬁylﬁ$

i mrunor &&& \Bhey stiadm iger Magnspelcifirafomasaltapdhypa Poepartaidien gfcd i ssues

for I CC ¢ | .pol I ssue ai.,ned from surgi cal sanples.
Ti ssues w\%‘/e%r eﬂ%ér%l}ﬁg%%gi gﬁ-‘nﬁ%‘g E’na gﬁglanioggkégqgnf@sp&rﬁ"ﬁ%’@s t@sitdg a drop
of - opt i pgmlGuteEiNggl/inels GadCcaNBAURE /A0 Ebe8%ent PRibrSEWeRdlidms +f
| sopent ane was : - S
R -the nasal polyp:sections.'CAT—ZlZ alone gave good staining as
10 described above. When CAT-212 was pre-bound td eotaxin, there
E) '_was a‘dose-dependent'inhibifion of binding to nasal polYp with

1.33 mg/ml eotaxin virtually abolishing all specific staining.

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

Introduction

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

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

of these vectors were obtadined from Lonza Biologics.

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

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



bath. of liquid nitrogen and the nmounted. tissues 25 30 seconds. The frozen
tissues were then cryotube and imrersed in liquid nitrogen seconds. Tissue

bl ocks Werﬁv(?a]%eg pl aced (OCT; Sakura). cooled in a imerdeédPfd into a
for a furtHte 66¥en at B70C. To 30 cut sections, OCT comP&i#eBaide927ppl i ed
to a.cryostat chuck and the frozen tissue enbedded. The chuck and tissue

were then snap 30 frozen for 30 second®in liquid nitrogen. The tissue was

then nounted onto a cryostat and 5 micron cryosections of each human
tissue GRTDHERRH Eirkspdagaidey, ThSEP cROGL ruWDidly B6iE5RGHARO / 00927

57 Prep ' f ' i.bodies far | Phage . ant.i y claones were
rescuediel-}gilgErlé esc% b%%é?%%gﬁr%g%e wgre %ﬁgggg(?gnf’gi ] %5?'9'&?6&41&*{%9 vierd
pr ebl ocKeigaiidd tgBIfebeforfdrmishd FiheT conBteesal aiHurgp tissue

sections were fixed by imersion _in acetone at anbient tenperature for 15
. mi nut eSESHF SR LR thénhddred 1 ongr Werei pes fioamegSusiong thaymeas es.

(tota)) £rlie NeapimmpRtt Hotams, dubihgdche BREF.20d ARRLENLY WP dgeti ons
supplier. - ‘

For transformation of the vectors, electrocompetent E. coii
dells {DH5¢} were used. The electrdporation was parried out in
10 .0.2 cm gap electroporation cuvettes, into which 5 pl of
) ligated 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 récovery period in 2TY ét 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 ﬁicked
rand screened by PCR using Taq polymerase and the appropriate

primers.

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

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

e

to extract the plasmid DNA. The DNA concertration was
_ determined spectrophotometrically assuming that an Asgp pm 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
_ electropo;ation (250V) using the gs sysﬁem (Lonza} using the
.30 glutamine‘synthetase.gene as the seléctable marker. Wild type
NSO cells were grbwn in DMEM (Sigma) containing 10 % dialysed
FCS with 2 mM glutamine. 6 x 107 NSO cells were transfected
- with 300 pg of DNA, lineariséd by Pvu I. After electroporation



at.roomtenperature. Slides were washed 3 tinmes in PEST and incubated with,
mouse 9E10 anti body diluted 1)100 in PEST. Sections were washed 3 times in
PEST and i ted in Envision anti-nouse peroxi dase pol ynerd 86P sappl i ed
(DAKOK_400§§” %F"'%O 15 minutes. Sections were agai.n washed BCT/GBBEOO9R2Y PEST
and stained wth 3-am no-9-ethyl -carbazol e peroxi dase substrate - (AEC,
Sigma). AEC substrate was prepared by'5@iluting a stock solution (2.4 mg/m
of "AEC di ssolved in dinmethyl formamde) 1:10 in 20 nM sodi um acetate

buf f er , ¢ T IshderRlirrposwed :(IW/Di)‘[EDéfWhyhr gganapenexaud pDaeelundr ed

L1 o AR S s Gl pes 0 L i@hféﬁhl PcabEseRudtn o

st op coBﬂﬂKidewéI&pMEnt TEbef&ﬂ&@@iﬂ@em@yghQGo SIS NSgh Wbty
haemat ox S(A 202 ) for < 5 seconds 25 an hen washed 3 tines in
wat er . a@%ﬁﬁkﬂﬁﬁ&1%@ﬁ@@usﬂﬁﬁﬁntadeoalgaeSbycover

sli p ,apm ebioResid @10%52%@4 a1 Apd SpeLl o, gl hyrmn nasal

polyp in 30 an equival ent manner to't a' posi
ant|-eoﬁ@x#ﬁnﬁﬁﬁvbﬁdya@@aﬁhmhdg&:awnﬂgaﬁmne @&bnbPopg/AL1 cdhehngey@as no

detecta I ni Qg substrate on control or mnth an irrel evant
scFv atgkﬁ §§n§ %o%geﬁtp i §iFT %)?ﬁﬁﬁﬂgg& RAER34and

PCT/ GBOthen92Atb8ddpIanstkatret SNeGKd C gnd %e?é]m &aétgl?féwgté n the
covering epithelium and in elongated nononucl ear cells and endot hel i um

si t uat edatHrEkécst PBRATHE RidEr galogen Tewn . Thwngisttenteli thind hgnot
ol (Baghr) cpoapbe 8, Ban° d o b L RO R b il S8 cpecitic for
ed}aX|nexaacdﬁ¢etotEon bGEumeafoun@e&h&KeaﬂﬂbdMuéﬂhgﬂbﬂHEéﬁnGfT 212 was
pre-bound to 133
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 blcarbonate/carbonate buffer, pH 9.6,
at 4DC overnlght.rflates were washed 3 times in PBS contalnlng

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

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

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

(Harlan), diluted in PBST/O 05 was added to each well and

incubated for 30 mlnutes at room temperature The plate was

25 washed 3 times in PBST/0.05. Following this, lOO-al 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 ; H202 / 50 ml buffer added just before use) was
added to each well. After 5-10 minutes the reactions were

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

Ag9g Was measured.

The cell line initially expressing the highest amount of IgG,



jig/m, 660pg/m and 1.33 ng/nt eotaxin prior to addition to .the nasal
pol yp sections. CAT-212 alone gave good staining as 10 descr| %ﬁg ?ﬁ pve.

When CAT- 2 re-bound to eotaxin, there was a dose- de

i nhi bition of binding to nasal pol yp with 1.33 ng/m eot aGI/GR{00%7 v
abol i shing 411-specific staining. ;D EXANPLE 11 15 Conversion of CAT-212 to
| g&4 Format ( CAT- 213) Introduction Th8lvectors used in the conversion of

t he scFv (CAT 21 nto ol.e antibody (1g&4;, CAT-213) format were as
fol | ows? @ % %ﬁ’fﬁp%c%fbr‘}h%nﬂcmlﬁlm EMSZexprasssi on
vect or) chB!btel‘m fQ;fr telag,%g] ofr r e nza Bi ol agi Cs.
Prot ocol All pr| ners’ useéé&g{re 1rEh "%r%g_f:ﬁeidﬁ%c? c%]‘ljﬁ‘ib .z% J‘1B T &b %6 3 .25
The VH BAL ; e\/klpo@ werly 5 rfiltast | marmlaélueduma WA NG HYH GRI %Pt i des

p113/ pl 9 .espe tlvel t he PCR reactlons use :
pol ymr%s%e ( oche) %J %)J FE M CHFHTING eeind. P@Rutomhst,l ons

wereSZSdey:c:leasmfg %@ Se&(ﬁnﬁ A 29 r B 1R gnds. The.
si gnal ?(% uenQe for bot h wand V. Werryg alddeg(%%rg:l%g‘nﬁ%q‘ %fagSn W th

pl O pl 3 aﬁ& B A5 185 ) e Speet pPepfedTite Weramd fedf meginni,s toe cBNA wer e

di geste a | Qr_. v.ec th Hndll], Apal and
Bstg BI, gslé P\E/l\v 9§§S Eg% i %H‘B’“ r%a Sﬁ%%?‘%@g“&ﬁ‘hé% fFé‘@?ﬁnrﬂCT/ GBOL/ 00927

59 WerehaHEﬁStiegaaEdlEBgetthan lﬂhus:eQQnﬁtlhwitlhl&? tﬁﬁes%ﬁﬁé%hﬁtaﬂlta%ﬁgr (o
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reconmended by the

P Proteln ‘ afflnlty column

Binding assay to detect antijeotaxin specifid‘IgG
‘ Each well of an ELISA plate (Immulon 4‘ Dynex teéhnologies)
15 was coated with 100ul 0.5 pg/ml eotaxin (Albachem) in 50 mM
‘sodium blcarbonate/carbonate buffer, pH 9.6, at 4°C overnlght
The rest of the protocol is the same for the screening assay

(see section above). Results, including an irrelevant control
antlbody, are shown in Figure 9.
20

\  EXAMPLE 12

Neutralisation Potency of CAT-213 in an EotaxihtMediated

25 Chemotaxis Assay

Assay Protocol

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

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



cells (DHSa) were used. The el ectroporation was carried out Iﬁ%;/gs%g cm

gap el ectrwé@%ﬁgo“n cuvettes, into which 5 pl of li-gated dded to
100 pl1 of E i*cells. The cells were given a single pul BE/6BOR0®27 kV at

200 O followed by a 20" mnute recoverﬁ period in 2TY at 37C in a shaking

i ncubator. Aliquots were plated out o ?O_ZTYAG agar plates and incubated
15 at 37C. oyernight. The followi ng day the colonies were picked and

scr eened$RH usi ng Taq pol ynerase and the appropriate primers. A clone
wth a d i . i r i 0 2TY 20 (containing 100
pg/ n aﬁtgf c%%%ﬂoﬁnﬁgﬁf %St ﬂ%@%@a%gﬂ%%%a br. The cells were
har vest @Iy Ick nitrvi Figlaed ceotant 8000 fert et tuitias, o angcrs Q AGEN

maxi - pr ep..Kit ) to tract. the plasm d_DNA. The DNA concentration
was deﬁ:gcraﬁsnfé%acsepcgﬁﬁb%rﬁ%t‘ﬁ%lE’}I}/ ]Eﬁég.u?ﬁ ng%¢ hht3af PEeOBheof 1 25. =
50 .pgl MpotBiy iinals ooty WY MR SRAUPNCRI Tl 1B IS, 3 P24, 34 and p36
and p37 to confirmthe correct sequence. A 36 plate transfec PO Was
performed in. NSO cells by electroporation (250V) using the gs system
(Lonza) Eﬂ%g he 30 glutanm ne synthetase gene as.the selectable marker.
Wld type. cells-were grown in DVEM (Sigma) containing 10 % di al ysed
FCS wir t FAZ~ENI3g | Qatmgure triet 1 o YA NSQ ORI HaS1We 158 ddaRsfestedr_a¥ 4 h 300 pg of
DNA, linearised by Pvu |I. After electroporation 3 S'TE P 200 4 01/ 66754
PCT/ GBOL/ 00927 60 the cells were resuspended in DVEM w th gl utam ne and

pl atigd aAguby M +36:0¢ 96-wel | plates (50 pl/well) and incubated at 370C in
5 % C>2. The foll ow ng day, 150 pl/well. of selective nmedium (DVEM w t hout
glut ani 5By Wasshd@dateppiseryappropemibeinyd essentially as described

in Example 6. The Flash Plate was coated with 40 nM CAT-212.

supplier. For transformation of the vectors, electroconpetent E. coli

CAT-212, CAT-213, and eotaxin were diluted in assay buffer and
50 1 added to the wells followed by 50 1 of 60 pM [!%1]

15 ~ eotaxin.

‘fResults
The ICsy of CAT-213 in this assay is 59.3 pM (mean of 4

estimates, Figure 4). This is similar to the value obtained

200 for the scFv, CAT-212.

) EXAMPLE 14 _

Effects of CAT-212 and CAT-213 in an in vivo model of allergic
inflammation ' ' |

2
The air pou;h model of allergic inflammation was chosen as a
convenient model in which to study eosinophilia. Dexamathasone
(a steroidal anti-inflammatory drug} has been shown fo'blOCk
eosinophil recruitment to the air pouch in this mbdel (see Das

30 et al., 1997). Other anti-eotaxin antibodies have ?revioﬁsly
been shown to block eosinophil recruitment in a range of in
vivo models (discussed already above) in which eosinophilia

was stimulated with either local administration of eotaxin or



5 3 weeks the col onies were screened by ELI SA (see bel ow) ‘using an
irrelevant antibody.as a negative control. Al colonies produgimaggx 20
jig[ni_werqmgﬁgﬁﬁgpd into 24-well plates and then into. duplicate 125
flasks. One Tlask was grown to saturation and the other frGZEHBHERET The

first cell line (not 10 clonal) naned 4B7 was adapted to serum free nedi um
and expanded to 2 L volune for purification using protein A Screening

ELI SA as; ec G expressi on \Each wel | of, an ELI.SA plate (I nmul on
4, Dyne?%‘lc%ér)%lq?o%i%‘23'1}9&%1%?%%% vﬁ(i’["’h.L 9 14 SR goat .
anti - hursend g3 zdddadhamg 14 n 50 nM sodi um bi car bonat e/ car bonate buffer, pH
9.6, "at 40C overnight.. Pl ates wer.e washed 3 tinmes in PBS containing 0.05 %

(v/iv) Tween 20 (PBST/0.05). CAT-213 was diluted in PBST/0.05 and a series
of 2-fol [ j r r . the plate. The plate was
thdlld HRANS NPT BONOS ULl A0 AY Oa L NG RALS T ) 3E WaS

i ncubated for -1 hour at room tenperature, and _

PBST/50. @&uanendrieidried ovialdfuntithGRASHRR zeanigat a6 GoalcHARd sy 159G
antibodé, (Haqﬁggﬂ diluted in PBST/0.05 was added to each wel | an&

i ncubat €¢5 o M¥ & el FERTBHEEnt: fraanTretarine omevadbuashed 3

times i adiBal/l%q HAd NG Houh X901 freshly prepared HRP substrate
buffer. (0.4 ng/m o-phenyl enedi am ne iﬁ 4 mMMcitric acid, 52 nM sodi um

hydr ogen phosphate, pH 5.2, <containing 5 1 H202 / 50 nml buffer added just
bef ore %E)h added to each well. After 5-10 m nutes the reactions were

30. st oppe W the addition of 50 pl 12.5% sul phuric acid. The A490 was"

measlor efemile Gallb/Id wd deni (tnabhy gexpuppsibg bhenhi-ghgst; gmoypt of 19G 3
SEP 2004 WDO_01/ 66754 PCT/ GB01/ 00927 61 as indicCated by a high signal in the
sc) eeni FYIELPSARINES) “RESehorselexpahinokheThingldndnined Brpanding it.

froma Bfit at Babraham Institute (Cambridgeshire). Mice was housed
' 3 to a cage with a 12h day/night cycle (lights on 7 am}.J'
Animals were allowed to acclimatize to the-aniﬁai hoﬁse for at
15 least 2 weeks prior to experimentation and allowed food and |

water ad libitﬁm.

Sensitization was carried out as reported by Das'ef al., 1997.
Briefly, mice were senéitized‘to ovalbumin by subcutaneocus .
20 (s.c.} injection of 100 g ovalbumin inraluminium'hydroxide gel
' (0.4.ml of a saline containing 3.3 mg aluminium hydroxide;
3 Rehydragel) on days 1 and 8. An air pouch was formed on the
~ back of the mice in the manner previoﬁSly reported by Das et
_ él-, 1997. On day'B, mice were anaesthetised with isoflurane
25 and 2.5 ml sterile air (0.25 m filtered) injected s.c. on the
back of each mouse. On day 12, ﬁice were injected with a
further 2.5 ml sterile air to ré—inflate the air bouch; On day

715imice were challenged with either eotaxin or ovalbumin. .

.30 Human Eotaxin challenge procedure
~In a pilot experiment it was established that human
' recombinant eotaxin (Albachem) administered i.po. could evoke

eosinophilia in ovalbumin sensitized mice. 30 min before



well plate up to a T75 flask. This cell line was then adapted to-a serum .
free medium (Lonza NM2)- involving serial dilutions, decreaskngg hg,serum
by hal f eve time (starting percentage of serumis 10% . Once adapted to
serum freeW ﬁ’éﬂf 67 the cell line was then grown to saturatiRGV/GBOMB®R7
flasks, and harvested at |ess than 10%cell viability. The supernatant was
clarlfled by centrifugation then filteféd through a 0.22 pm10 filter. The
anti body was purified fromthe supernatant using a Protein A affinity °

col um. a@ﬁmw@r@m tof demest earitsxignt adaompewdt anighEaTh-5e{1r,of an

E 4 tech o] pated with 100111 0.5
E;jﬁﬁ gg?EX|n gﬁ%&on ; Q%%géﬁtﬁiﬁéégi%hﬁ%%%%ﬁ%%%ﬁYe?EaVbbn§9e1%9¥¢@$e pH
9.6, attéh& @ﬂ&bﬂ&g&hng ﬁb@lr@&tegkﬂﬂﬁﬁﬂﬂﬁ§(¥§ae'Gbﬂf5h§QQ@i§ r the

screeni n% ssa (see_section above).: Results, including an. |rrel evant
cont r ol 198%0i- béé%eraﬁ@rsﬁéﬁ)ﬁnl gokiagidime (@ 120 I@(AfIVIRLlE 1pNeutealdesnta on

P t Assay
Pr ot ooF TRetacen: sRcRaR. T, Bl a2 TR S iy
essent i pblhighasonpscedbéd salExange 52miPhi. @b .1;0 dostxding,5 GAT- 1243 was

fied he supernat ant usi a Protein ,A 30 affinity colum (as in
E;;hpig 1} ron1& gplcﬁ ngPﬁ?PBHhF&%Qé 1p8r Prét ePn<AOpQii Meaa-TaFtees was

from 1oeeaM> dowmntgugtaérnykplaelaém RE0f Bho 190 KGH 66y, 35 SEP. 2004, 794
PCT/.GBA / 00927 62 - _ : |
well as 1 pg human eotaxin (i.po.) were used and measurements

‘10 were made 6 h éfterladministration of eotaxin. A control
D group treated with saline alomne was also included in all
expe#iments to give the baseline cell influx (sham challenge

group) .

15 Ovalbimin challenge procedure .
The challenge dose of ovalbﬁmin was deﬁermined from a-series
of pilot experiments in ovalbumin sensitized mice. In an |
initial experiment, Ovalbumin 1 and 10 but not 100 png (0.5 ml,
- i.po.) was shown to cause a significant eosinophil recruitment
20 compared with vehicle treatéd animals (0.5ml saline, i.po.)
after 24 h. As 10 pg Ovalbumin produceq the most reproducible
B iesponse (ovalbumin 6.4 + 1.1, saline 1.46 + 0.23'eosinophi15-
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 receivéd_eithér saline or 10 ng ovalbumin
(i.po.) and cell influx Was assessed between 2-72 h aftér
- challenge. 'The 6 h time point:was selected as eosinophil (as
well as total cell) influx to the air pouch was maximal a£ |
| this time (ovalbumin 5.4 + 1.4, saline 1.1 + 0.2 eosinophils x
30 105} n=>56). In all subSequent experimehts.lo pglovélbumin
(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



Resul'ts The results of this assay are shown in Figure 3. CAT-213

i nhi bi ted eotaxi n-nedi ated chenotaxis of CCR3 transfected g qﬁjls W th
an |1 G50 ofyy ggg%g, 50. pM The 5 potency is simlar to- that é ﬁ f or CAT-212
in thi's assay MPLE 13 CAT-213 Conpetition Assay for YGPOEMNAT ng to
CAT-212 10- Assay Protocol The Flash Plate assay was perforned essentially

as described in Exanple 6. The Fl ash ate was coated with 40 nM CAT-212.

AT patenfhlepll, oBafofo! BNk Inehesdl | RG0! RoBeay BULESt e, SPomna T an-
of CAT: aaasbenenbvataasamwwﬁﬂgBoﬁmbﬁmeﬂ ehatlefghi ;{& ®hg %%E E;‘&)M Thi s

is simlar_to the val ue obtained 20 for the scFv,
Ef f ect sOBRLERTLB15eRAdtEATI2animAlan (FAaléneocaBlabloP3at| Rgi c

'”fla”“BQaQBuﬁ§nTEﬁa§iém§ §Q35D96579f%§|hfhgl |an§gé t|0ﬁhggiechosen'as

a conveni ent node to study si noghi (a

st er 6i ddhnanWhitnéyabeatdry drug) has been shown to bl ock eosinophi
recruitnent to the air pouch in this nodel (see Das 30 et al., 1997). Qher
anti-eotaxin antibodi es have previously been shown to bl ock eosinophil

recrui t pBpy kBm@dnkaB88:9bnin  vivo nodel s (discussed al ready above) in
whi ch eosinophilia was stinulated . with either |ocal adm nistration of
eot axi nSYPLENBERI@@0ant A/ B6FSUNATTS GRCATOPD27 CBB-001 [null IgG

:control], or anti-mouse eotaxin IgGl [R&D Systems]) were i.v.
10 30 min before administration of human eotaxin er.ovalbumin.

i) Local intra-air pouch treatments with CAT-212, CAT-171 [nullr
'scFv control] or CAT-213 were concomitant with administration
of human eotaxin oxr ovalbumln. Vehicle control groups were
included in all antlbody experlments and these mice recelved

15 PBS. ALl i. V. injections were made via the tail vein in-a
volume of 100 pl and all 1.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

pentobarbltone was followed by cardlac puncture The air

P

. pouches were lavaged with ice cold PBS (1 ml; without calcium
_.' or magnesium; Sigma) contalnlng 50U ml™? heparin and stored on
25 ice. An aliquot (10 ul) of lavage fluid was remeved for
assessment of total cells (fast—read; disposable cell coﬁnter,
Immune Systems Ltd) and a further sample  containing 160,000
cells was taken for cytospin preparation The remaining lavage
fluid was centrifuged 1000 g for 5 mln, the supernatant was
30 then allquoted and stored at B70 °C. The cell pellet was
‘resuspended and cytosplns prepared, air dried and stained with
Wrights stain for differential cell countlng In some

instances the lavage supernatant was assayed for eotaxin by



i nduced by oval bumi n (antigen) challenge in oval bumin  sensitized aninmals.
The éffects of CAT-212 or CAT-213 were investigated in the air ouch nodel
in oval bumpn sensitized mce in which eosinophilia was indudhéEgﬁ i t her
reconbi nant™ AdHEH>tot axi n or oval bumin  adni ni stered i nt r a- BEF/GBBLEMT27
(i.po.). Methods 10 Fermale Balh/c mice (17B21 g, supplied by Harlan U K
or Charles River) were ‘housed within t% Small Animal. Barrier Unit at
Babraham I nstitute 15 (Canbridgeshire). Mce was housed 3 to a cage with a
12h day/Bh§Be EHEPeSyanemals were allowed to acclimatize to |east 2 weeks
prior to experinmentation water ad libitum (lights on-7 am). the aninal
house for at and allowed food and Sensitization was carried out as
report €daby Basubtsathowd 987 m&ahet! yu. Niee ¥eIL SRABLLI d48datQ9rQval bunin
by subcutaneous 20 (s.c.) injection of 100 g oval bumi n in alum nium
hydr oxi de¥REFSSED. 25 Hie oRWBORH| PheCebht i At PIUEl at unfar wirhydr oxi de;
Rehydy ag Sad @ngd.;8; { &L r . poych fpr n the . hack, of the
ehydy ageldaOfedi@ysad ﬂil@}bf@l@ﬂ ?gdé’%%ﬁ@%){? ﬂgflt?x 106740 H‘é&o@,

m ce 1 n-the manner previ ously repor e

mce, Werg eombuoplell siuf it wasobd Lealet & Ansh 281 I niess | @ @i r 0. 25 m-

filtered)_ injected s.c. on the,  back of each nouse. On day 12, nmice were -
i nj ect'edz')‘—i'ﬁ]‘il htlée‘%lfﬁli%eqr%% PR Ehe | krblewing reqyaiene the air pouch. On
day 15 mce were.challenged with either eotaxin or oval bumn. .30 Hunan

Eot axi n chal | enge procedure In a pilot experinent it was established that
hUI’TH{'b- ) (Meah cell influx challenged (PBS control] group - Cell influx test mouse} x100

(Maan. cell influx challenged [PBS control] group B Mean cell influx sham challenge groupl)
1} o . : _
- 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‘orfManh—Whitney
tests were also used.:All_statistical analysis was performed
using the Instat software and differences betﬁeen meén values

were taken as significant when P < 0.05,
20 Results

Effect of CAT-212 or CAT-213 in mice treated with eotaxin

i.po. o _ . ,

CAT-212 (0.0005, 0.005 & 0.05 mg kg™ i.po.) significantly

25 attenuated the eosinophilia (32, 79 and 95 % inhibition,

;éspectivély; nr='8) caﬁéed by human éotaxin (1 g; i.po) in
;L—S treated, ovalbumin sensitized mice .(Figure iO).'CAT~17i
null control .scFv (0.05 g kg™ i.po.) had no éffecf on
eosinophil recruitment (-S . 15% inhibition;‘ﬁ = 8}.

30 R |

' CAT-213 (0.001, 0.01, 0.1_& 1 mg kgd,ln‘? 748) administered

i.po. concufrently with human'eotaXin (1.ﬁg} 1.po) cauéed é

potent doseBrelated inhibition of eosinophilia (Figure 10).

.



reconbi nant eotaxin (Al bachem) administered i.po. could evoke eosinophilia”
in oval bum n sensitized mce. 30 mn before 3 SEP 2004 WO 0,1/36%;54)"%
ri'ng IL-5

PCT/ GBO1/ ogg)z‘yl,%}_pdm nistration of human eotaxin, reconbinant
(It-.5; 100 prol Kg-') was injected intravenously (i.v.) t&GIEHARYT the

circulating pool of eosinophils (see C%él ins et al., 1995). After 6h, human
eotaxin (1 pg, 0.5 m 1i.po.) caused a significant increase in eosinophil
recruit o_the ai pouch conpared to saline (0,5 nl i.po.; eotaxin 5.3
1.1, sg‘ﬁ\e&isﬁs o‘?g @%@T%ﬁ%hwgexeﬁg%?th‘é%,a InGF B M By of est )
In. furthesr expesi 6B8EsvdQ@0PR! Gatkprd 44-5 (d R, a8aT S -human
eotaxin (i.po.) were used and nmeasurenents 1]'( v_ve%e ma emgb% gf?érgg T
adni ni sthad | by ole cof f&¢h. oA eoht rivtflwr olib 1t ried eichhiitiitt isal,i e -algne was

al so included inall _experinments to give the baseline cell influx (sham
chal l enge  group). 15 Oval bunmi n .chal l enge procedure The chal | enge dose of

oval bumchTvwel Jef{@rol negl. I o @ SRMEkgdf HihDhiSXOEEH NENES 46 QVAl bumi n
sensitized_mce. In apn . initial experinent, Oval bumn 1 and 10 but not 100

pg (0.5 3ATOTS P9 - whis] SHGRN (F dHIRaR #odiaghiny | damg)essiussshid 1 ecr ui t ment
20 conmpay "M'@hﬁ’@*’&&é@—&égﬁ‘éﬁ i Bhs {:Q.5 aldne-d .pq.) - after 24
h. As 10~l%u_'0/%al bum n produced t %qndt%ﬁrtt(al%rnomfcébljg' P(gsﬁ‘o%slé"(oval bum n
6.4 + 1.respedtiivelly A6 + B)23 kesisiopphis peck@Sitment 6n Br<s50. 01, ANOVA.
W th Dur)cneett' s, Test),.this dose ., was suhsequently used in a tinme course

d
exper i M2 o5t 1 RN, SanRdd S5k 818 dFvEdTS ddr SRTR8lor 10 jig
oval tunidgontrolpageand celd H@fi.%i&%@ss%?giﬁ%&eﬁﬁ'ﬁm[&g& h after

chal l enge. The 6 h tinme point was sel ected as eosinophil (as. . well as total

cel ) i FOsEROPRitheegruigaeat whs mdRi Aahikition, n = 8).

Thus, intra—air_pouch administration of CAT-213 is equipotent
| with CAT-212 in its ability prevent eosinophilia in vivo (ED
15 for both CAT-213 and CAT-212 is approximately 1 x 10™° mols kg~
Yy, CAT-213 and CAT-212 block ebsinophilia in vivo by
hgutralising human eotaxin; these antibodies haVe‘preViously
been_shbﬁn 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 foliowing i.v. administration (CAT-212 was not
tested i.v.). However, CAT-213 is a more potent‘inhibitor of
. human eotaxin ;nduced éosinophilia when given locally kCAT—213'
"i.po. is approximately 16 fold more potent compared with i.v.

25 administration; Figure 10) ..

Effeét Qf CAT-213 in ovalbumin i-pb..treated animals
CAT-213 (0.01, O.l}_l & 10 mg kgﬂ?-n = 7TB8) i.po.rdose—
_ deﬁendently inhibited edsinophil récruitment induced by
30 ovalbumin. CAT-213 and ovalbumin were administered
© concurrently. CAT-213 0.1 mg kg™ and 10 mg kg™ caused 60% and
- 87% inhibition, respectively. CAT-213 i.po. also inﬁibited

mononuclear cell influx to the air pouch, however, neutrophil



this time (ovalbumin 5.4 + 1.4, saline 1.1 + 0.2 eosinophils x 30 105;.n = .
5-6). In all subsequent experinments 10 ug oval bum n (i.po.) agp 904
admi ni st er nd.feasur enent s taken at 6 h. A control grou charLen ed
with saliné al'oné was also included in all experinents to Bf/eBIMW27
baseline cell influx (sham 3 SEP 2004 01/ 66754 PCT/ GBOL/ 00927 65

chal | enge.group). Furthernore, nouse eotaxin |levels were shown to be

el evated_follow ng aval bumin chal)lenge (10 jig i.po.) in oval bumn

sensi t'i i‘é%cﬁl}ﬁq?%efrgc (& iR ot 1%’3‘1%13123}%35%%%%@%%&3) engeABsBOL + 372
pg mM-1;100 iy &Pl P.po0. 084 11 - MBELREYOh € drp; ni.shEakhan.
System ¢ Lé%?aﬁf}bopﬁ ;reatnen?gn?c%?¥%€g,O%wﬁ%%%lg?g%P% F%%@i%égﬁPgl], or
ant i - nowse eBtiarNihAnflRD W tBHE]H) Midreri =v.8) 10 30 nin before

adm ni stration of human eotaxi-n or oval bumin. Local intra-air pouch
treatnments with. CAT-212, CAT-171 [null scFv control] or CAT-213 were
concasT (GAM-203 fadudim initstreat 10F . QfLJHITERREUAX] IhITH OV bé%dihcfpfﬁw cle
control groups were  included in all antibody experinents and these mce
recei-ved efFPaEeng |induged; hve ovadismiay d iride Ivi £ATER 13 (0v&in 0.1 2

vol ume af g10Q pk ardtaf Ivi. RP.— idy efid i al . volume of
0.5 m. Quanti ?f%cg{tqjoﬁi o‘% T ggul tgsy %W?dﬁ% ﬁ?f%ﬂgp&l’%ig%l?avage by
ei t her- OdRckgshypdisdtiophidia awhénhpl dsemds dlpkes et ecsegoiir gd, an overdose -

o oo WO Lts s HO PRl LG s i e ¢
Lot L B et e P O e Fe SR A A5t el 1 s
(fhst - rQ&é, @@éo@@ﬁﬁ@ogﬁfl ropsuaier 10 mg kg™! were inactive (Figure .
19; CAT-001 inhibition 14 | 14%, n = 8). CAT-213 i.v. (but ﬁot
_CAT~001) caused a dose-related inhibition of ovalbumin induéed
" neutrophil and mononucleaf cell recruitment to the air-pouch
15 (Table 2).
Again, the déta abbve provides indication that CAT-213 is a
more potent inhibitor of eosinophilia when given locally to -
the air pouch (approximately 10 fold more potent than i.v.
20 administration; Figure 19). - ﬁoﬁever, systemic ki.v.), but not
local (i.po.) administration of CAT-213 has the ability to
3 block neutrophil influx. Both systemic and local
, adminisfratioh of CAT-213 can inhibit mononuclear cell
chemotaxis;
725 _
;in a-seﬁarate experiment, the effects of'sfStemic (i.v.)
administration of'anti—mouse eotaxin IgGéA‘(R&DVSystems) were
investigated iﬁ ovalbumin {i.po.) challengéd'mice to provide
compaiative data.:Anti—mbuée eotaxin (0.05, 0.5 & 5 mg kgd, n
30 %_7~8)'caused a dose;related inhibition ofieosinophil'
recruitment (14,-37 & 67%, respectively). Thus CAT-213 and the
anti-mouse eotaxin IQGZA produced a similar inhibition of

eosinophil chemotaxis both in magnitude of response and



| mune Systens Ltd) and a further sanple containing 100,000 cells was -
taken for cytospin preparation. The-remaining |avage quid C trlfuged
1000 g f or the supernatant was 30 then aliquoted and sfo? ﬁ at B70

C. The cel OE}GF"@? resuspended and cytospi ns prepar ed PCAGBOYP9%BE and
stained with VVIghtS stain for differential cell counting. Ln some

i nst-ances the | avage supernatant was ayed for eotaxin by : WO 01166754
PCT/ GBOL/ Q0927 66 ELI SA: (R& Systems). Al results shown are nean + SE. The
cell in N§¥t dFdpureetfl essed as the nunber of cell per air pouch or, for
drug 5 treatnment, as % iinhibition of eosinophil influx. %:inhibition of
eosi nophi | |anux was calculated fromcell nunber data'for each treatnent
group WSOMMARE fol | owi ng equati on: (Nban cell influx chaIIenged (PBS .
controlg gr.ou %h flux te%l E x100, 18_% n_cel:l influx ' :
chal | engéd® §r¥0n 8I$uﬁ?8uﬁn VEGRAELT APhiPaRt ﬁanpéﬁaﬁﬂgnéécﬁvbup) The
nean s+ Shdwaartben ¢abcu) %@Eaﬁ@tyeﬁﬁbckréaéﬂﬁaghQEQlenNgﬁt éa yiggta were
statistically analxzed wi th either ANOVA h Dunnett’s t udent s

unpai r eBofetesf aflemahcvinthegnabion. wefRTal3d uUsedffabtistawhsti cal

anal ysi o] S of t and di,f f erences, bet ween
mean va ﬁﬁgﬁ &gﬁé % Qll sé§§ %??lcan%gi i F§§S€ §6mﬁ@§ﬁgf§ tERect of
CAT- 212086 CEAT2233his tileeadidija’aiﬁﬁlaw Abt £oh axF nbl@c]@@ngﬂfteaazoﬁﬂlpoé)é
0.005 & O significant|ly 25 attenuated the eosinophilia

5
(32, 79Wﬁn8 88 @93%%?%#?$5n el cchemetani§, nThesy dab8edr®y human eotaxin

1 t 10
(L0, 0 ot S8t ks Gy A R O ORI AP

eosi nophhe be@lw;m@htrﬁs@mw)tmmmaxm im wi@).

EXAM?LE 15
Néutralisation potency of CAT-213 in an eotaxin-mediated
15 chemotax1s assay using L1. 2 CCR-3 transfected cells: rhesus

monkey and mouse eotax1n

The ability of CAT-213 to neutralise rhesus mohkey and mouse
eotaxin was assessed in the chemotaxis assay, essentially as

20 described in Example 2.

3 'Assay'protocol
The assay protocol followed ‘was- essentially the same as that
descrlbed for Example 2. Chemotaxis was induced w1th.e1ther

| gﬁr'rhesus monkey eotaxin or murine eotaxin. Rhesus monkey
(125ﬁg/ml) or murine (50ng/ml) eotaxin'were incubated_in the
lowér chamber of a Transwell culture system!pribr_to the -

| addition of 1x10° or 2x10° Li{ZnCCRB cells, respectively to the
upper chamber of the TranSWell.~Migrated cells were
30 gquantitated by FACS analy81s and were counted at a high flow

rate for 1 minute.



30 CAT-213 (0.001, 0.01, 0.1 & 1 ng kgl,n = 7-8) admi nistered i.po. : .
concurrently with human eotaxin (1 jig, i.po) caused a potept doseBrel ated’
inhibition8%5 eosinophilia (Figure 10). 0). 3 3SEP2004 3 SEP Hfha4wo
01/ 66754 P P%‘g‘if’oogn 67 Al doses of CAT-213 were effeckCT/6BoxeImRXI Mum
i nhibition of 94 % was observed with CAT-213 at 1 jig kg-1. CAT-001 | jig
kg-1 had little effect on cell influx?707 . 1 %inhibition, n = 8). CAT-213
(0.01, 0.1, 1 & 10 ng kg') admnistered i.v. 30 mn before i.po. injection
of humarR@®{-h&Fn (1 g) caused a significant dose-dependent i nhibition (46,
eosi nophil recruitnment in IL-5

73, 79 %o T i vel n.= 8 f ]

treat edj%;gl\%agjb%ﬁ? f;%#é%/?i%%%sﬂf c‘&g?lg—?ﬁu?%dl usegobprinipedbatedl | g
(10 ny lapehoidixli N0Hf LY LCCRAt &¥1 8 f @Lth eQSEROPPH uptrent (8 1%
inhibition, n-=8). Thus, intra-air Fouch aqunist%%lﬁ%%ﬁo¥&%%fgglgsfs
equi pot SR EAHSHFCAmEaDVah Yakuewi oF Y- Qixlerit ¢bsDPhspbil,i @ io1xaiovayy EDIO
15 f o Beid LCAkAl3san 4Ads i bpately 1 x 10-9 mpls kg 1)
CAT- 213 and CAT-212 |g%%g}é§|éndpﬁji‘l%ﬁ§{1% ”@F'vor exte’u‘f‘?]aYi i rRIman

eot axi njl 20he SHhearta tro diegsr duaret prieVianst \3 kagie st d QoS RFidil ar
neutrali§L%§3poten%¥— gﬁi st human eotaxin when conpared in the in vitro
chenot axi gt SERFS rtcg F%)Jd?‘?p‘qee' EHSPIAAVEY -al so prevents eosi nophi |
recruitnment followng.i.v. admnistration (CAT-212 was not tested i.v.).

However, CAT-213 is a nore potent inhibitor of human eotaxin induced
eosi nop#FPELEhe® gi ven local |y (CAT-213 i.po. is approxinately 10 fold

nDrQOpoh%@%z%ﬁ@%%%%%ﬂMﬁg%éﬁ&& of CAT-213 in an eotaxin-mediated

\| ) . .
S chemotaxis assay using human eosinophils

The chemotaxis assay is a ;elevant in vitro assay system as it
- assesses the ability‘of,eotaxin to chemoattract cells |
15. expressing CCR3. These experiments are of increésed
| physiological relevance as in this case the CCR3~éxpressing '

cells are human eosihophils obtained directly from blood.

Preparation of eosinophils
20 Eosinophils were isolated from heparinized peripherél blood bf

atopic, non-asthmatic donors with no symptoms of allergic disease.

i

Blood was mixed_with '/s volume dextran solution (6% w/v in saline)
and erythrocytes were allowed to sediment for 45 minutes at room
 temperature. The erythrocyte-depleted plasma was layered onto
25 Lymphoprep® and centrifuged at 800g for 25 minutes at 20°C to

separate mononuclear cells from granulocytes.

- Granulocyte pellets ﬁere depleted of résidual erythrbcytés via two
rqunds of hypotonic lysis; after which neutrophils were labelled
30 'with anti~CDl6-coated superparamagnetic microbeadS'(MACS, Miltenyi
‘Biotec; 2 nl beads per 3x10° granulocytes) by a 30-minute
incubation at 0°C. The cells were then loaded onto a 10ml steel

wool column in a strong magnetic field and the unlabelled cells



25 -adm ni stration; Figure 10)...Effect of CAT-213 in oval bumn i.po.
treated animals CAT-213 (0.01, 0.1,1 & 10 ng kg-1, n = 7B8): i Sg ﬁﬁse-
dependent 'ﬁd*ﬁg‘%ﬁ )j ted eosi nophil recruitment induced by 30 o'vaﬁ B ."7

CAT- 213 and o mn were adm ni stered concurrently. CAT-ECI3GEIN0$2] kgl
and 10 ng kg' caused 60% and 97% i nhibition, respectively. CAT-213 i.po.
al so i nhibited nononuclear cell influ%Xlto the air pouch, however,
neutrophil W) 01/66754 68 3 SEP 2004 PCT/ GBOL00927 recr.ui tnent was not - -
si gni fi IS e fap TadiEp)voloaRDEIE it rapldy llabebl ihadbufidd e(pRS,
ef f ect 2Bl uxn (ddhi Ri ti on. . . eosinophil. influx was B20 + 18% n
= 8). 5%&? rzﬂisﬂ”ﬁa]ﬁ nﬁ'ﬁ?‘s%céma@& Bgvine g%?ﬁ“%a @F‘%“’r‘h’nr b{“IE‘%de BEFRopl}s were
recrui t menttinedyc e® My cosdnlopdiil s(.i - po. ). CAT-213.(0.01, 0.1, 1 & 10 ngy
kg-1 i.v., n =8) given 30 mn before oval bum.n bl ocked eosi nophilia at 6
h. 1 and 10 ng kg-' caused a significant inhibition of eosinophi
recru t mRa OB cad 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 inactive . .
(Fi gur e EPgincpiide 1 weaki beshnspebded 149HBSS= sBippl e@ARt218 with 1&hat2uot
CAT- 001 sed ;andagse: rel d inhibition of qval bum n induced  neutrophi
and‘nnngﬁ%g#eggdcgr °rgé?u?%ﬁénﬁnpolpﬁggéFng @&hat13eepdnI4® min Again, the
dat a -ab8VEéCpbavdespt vl ciad i e t hat clkéddo 2431 & Sa8sa U € PR i.nhi bi t or _ of
eosinOpEihia;mhen ?Lven locally to the air poucha?gpp§%§%%§%ef@gﬁgﬁéo?ﬁ
nore poté& 0 thawman, eoyexidni Bty &Y SHOuS G219 orHOARI01 shsirrriod '
(I vio), aBubnBaY)) | RERL GhaBa. Loadhbni SLLALLRR, o (EAT52L3 as the ability to

bl ock neutrophil influx. Both systenic and
i) ;mlcrochemotaXls_chambe;s. Polyvinylpyrrolidone (PVP)-free

polycarbonate membrane filters (8-pm pore size) were placed
between the lower and upper wells and the chambers were incubated
for 30 minutes at 37°C/5% COz2. Cells were then added to the upper
15 wells and the-chambers incubated for a further 60 minutes at
37°C/5%C0,. At the end of this period, non-migrating cells were-
 scraped fromvthé upper surface of the filters; the fiiters wefe
~dried, fixed in methanol and stained usiﬁg May-Grinwald/Giemsa.
Migrated cells were counted in 5 high-power (x400) fields for each

20 sample. -

3 Results
The results of three separate experimeﬁts performed with
triplicate points are shown in Figﬁre 13 (mean * SEM). CAT-213
25 inhibited eotaxin-mediated éhemotaxis of human eosihophils
| .with a geometric mean'ICm and 95% confidence intervals bf
1.53x107°M (3.09x107", 7.54x107°M). CAT-001 (the control
~antibody) did not affect chemotaxis; Therefore, CAT-213
-neutralises eotaxin-induced chemotaxis of human eosinophiis.
30 ,
. EXAMPLE 17
Neutralisation potency of CAT-213 ih én eotaxin-mediated

eosinophil shape change assay



adm ni'stration of CAT-213 can inhibit nmononuclear cell chemtaxis. 25.1n a,
separate experiment, the effects of systemc (i.v.) admnistration of
ant I - m)useﬁ(?t axin | g&A (R&D Systens) were investigated in VEIPH i n

.po.) chdY? 8K mice to provide conparative data. Anti-PROUEBIBG2XI N
(0 05, 0.5 &5 ng kg', n 30 = 7-8) caused a dose-related inhibition of
eosi.nophil recruitnment (14, 37 & 67% r@spectlvel y). Thus CAT-213 and the -
anti - nouse eotaxin | gGZA produced a simlar inhibition of eosinophil
chenot axi s both in nmagnitude of response and 3 SEP 7n04 WO 01/ 66754

PCT/ GBOMHQR2 7, tenc Y. t he human
anti- eo'gslam n a%lt@%tl)c'?)%l gés] gcﬁ#‘%{é %Qc%rié%@%d’(éble ¥a+%@?dp%§%n?¢y bl ock
eosi nopHiaken ias aﬂvmhelwzeoof rodelgoitaty efgipondd ) aparatbnd. HATs238-15

ef fectivy when - both locally and systemcally. Systenmic
adni ni stTati o - p‘ﬁ&’%& 243 % tHePmddie |‘b‘r?-‘aFFUI®1HQih mt@lmlmmﬁ r ophi |

as el LS dBpaE] earas edt SHEIY A e tT rﬂ@é £ 10 consistent wth
an action of CAT-213 and CAT-212 in bl oc% ng t %l((aﬁo’gl cal response to

eot axi n He®RFaF0L S i ANPLEL ey tNeite e tialatd lemepoise muys tofodeAl: 21hia an
eot axi n-Jxe q:lle_ﬁ taxis .assay using L1.2 CCR-3 transfected cells:
rhesus ~nonkey ar#rtﬁ?eﬁsoeag a%lr?l ef%;(?“}tﬂ %Ft g cohanges dmeallal i se
rhesus mmpe:plamz SRS @0t dd nrmeleeees%@ﬂd e @l Hassay,
essentla |¥1 20 described in Exanple 2. Assay protoco

) ges-in forward scatter ( SC); The assay used in this

10 example uses a method descrlbed by Sabroe et al (1999).

Assay protocol o
| Experimente were performed using granulocyte preparations
lwhich were obtained-as follows Peripheral blood was taken
15 into syringes contalnlng EDTA (150pl 0.5M EDTA per. 10ml blood)
_and the erythrocytes sedlmented_by addition of 1ml of 6%
dextran-T500 in 0.9% saline per 10ml of blood. Sedimentation
was allowed to occur for 40 minutes at room temperature The
exrythrocyte—depleted plasma was then layered onto a |
20 discontinuous 70°~e809 percoll gradient and centrifuged at
1137g for 20 minutes at room temperature to separate

mononuclear cells from granulocytes. The resultant granulocyte

s

layer was washed in PBS and then pelleted at 3069 for 5
minutes at room temperature.' The cell pellet was then

25 resuspended in shape change buffer (PBS, 1x107M CaCl,, lxldhﬁﬂ
MgCl,, 1x1072M HEPES, 1x10 M glucose, 0.1% BSA, pH 7.3). Cells

were then incubated at 37°C for 30min.

- 3xlO9M 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 100pl) were added to each tube

Tubes were then immediately incubated at 37°C for 7 minutes before



The assay protocol followed was essentially the same as that described for
Exanpl e 2. Chenotaxis was induced with either .25 rhesus nonkey eotaxin or

nuri ne eot axin.. Rhesus monkey (125ng/n) or nurine (50ng/ )3 eBaflth were
i ncubat ed %{]lﬁ%ml ‘ower chanber of a Transwell cul ture systE&HEBIANT0 t he
addi tion of |x106 or 2x106- L1.2-CCR3 c?éls, respectively to the upper
chanber of the Transwell.-Mgrated cel were 30 quantitated by FACS

anal ysis and were counted at ‘a high flow rate for 1 mnute. 3 SEP ?P94 WO
01/ 667549 ¢ (BERHVHZRY CReguliae WeABR IR tinhilinadd y,hexfys. mowikess sand

nouse e i n-nmedi.ated chenptaxis, of L1.2- "cells with geonetric mean
| G50 ang}‘%} c ﬂjfdgd&]acse a}cﬁ)eéf\?zﬂd @@édd%-w%e( Espcrm & flow ,
9.01X|01ﬂ@@0ﬂéﬁﬁﬂi:lEﬁﬁﬂd@ﬁﬂMl@lM%Q%ﬂ@;ﬁgnﬂifaﬂ%ﬂQﬁﬁH%Eﬁﬁﬁgﬂﬁ£§é\Gﬁﬁ%é&é= ure
12)- . The data represent at |east -3 experinents perforned In ]trlp Icate
and duplifcdte Hlhsssdanngd-y. FBCANMRISE then @skewsesl-i sati on pot ency. of
CAT-213 in an eo taxin -medi ated chenptaxis assay using hunman eosinophils
The chenptaxis assay is a relevant in vitro assay systemas it assesses

t he abi IRaspldfs eotaxin to chenpattract cells 15 expressi ng CCR3. These

experi ts_are.of increased hysi ol ogi cal .relevance as in this case the
CCRS-eQE;355?&&1%@gfﬁgtgﬁé ﬁﬁﬁ%ﬁy€6§iﬁgBHPIénoﬁﬁaPﬁédldbre@ﬁﬂy2ﬂ60n1plood.
Pr epar atinbA ok ce0$hagRNichs ng8 EQ%k@QpEhLﬁuﬂﬁﬁeeb§QhBPﬁ§%%rg&kgﬁ@%é‘g?zed

peri pheral bl ood of “atopic, non-asthmatic donors w :
al | er gi EC§P¥aaseWith Gogenastmigedennt ACLY Bndo|Afte chmdirdem ol iutHerva16% W v

n sglige) 7304 pyidy 9oV pR.tene 3! Lgued-4g SedlY: TRy dRmes &
13 eotaxin induced shape change. Data are expressed as mean *
SEM from 5 gxperiments performed with duplicate points, with

cells from separate donors.
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t enperature. The erythrocyte-depl eted pl-asma was | ayered onto 25
Lynphoprep t and centrifuged at 800g for 25 minutes at 20C to

separate-

mononucl ear_cell's from granul ocytes, Granul ocyte pellets were GEPI8ed of
resi dual eVQUHS&S¢tes via two rounds of hypotonic |ysis, aHQmEBetosdy
neutrophils were | abelled 30 with anti-CD16-coated superparamagnetic

m cr obeads (MACS, MItenyir Biotec; 2 P beads per 3xl 06 granul ocytes) by a

30-m nut e

i ncubation at 0C. The cells were then | oaded onto a 10m st eel

wool coRemearsha Commuing caignesi, c 107l d 1#md 11w .unl abel | ed cel |'s 3 SEP 2004 .
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and i nc@Bdted for at least 45 nin at. 37C/ 5% C02 prior to use in

chemyt a¥|;5H3s8ays. ?q ~(nedi or %xlO-eM hyman eotf axin, plus or

CAT. 313 0Rp382 85 2 cgﬁ??ir qgggﬁg?b8§y fpﬁgﬁgﬁﬁﬁgljﬂ 1Hed ovkte mel

48- wel | 60i-6i8chenot axi s chanbers. Pol yvi nyl pyrrolidone (PVP)-free

pol ycar Qonat e negzrigsg%ilters (8:pm pore size) were pliaced between
I

| ower :

angsGppkr 2

cold
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v BSA .

m nus
| s of
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The results of three separate experinents perforned with triplicate points
are shown in Figure 13 (mean SEM . CAT-213 25 inhibited eotaxin-mnmedi ated
chenot axi sy 1 n eosinophils .with a geonetric nmean | C50 3aGHP 95%
confidence Intervals of 1.53x|0-9M (3.09x10-11, 7.54x10- sMCT/ROR00%F (t he
control  antibody) did not affect chem;%aXi s. Therefore, CAT-213 '
neutral i ses eotaxin-induced chenotaxis’of human eosi nophils. 30 EXAMPLE 17
Neutral i sati on potency %1i§ CAT-213 in an eotaxin-nediated eosinophil shape
change ‘?Mf‘“bf/ 6 19 %8zp Jrn A0 IpCT RO $ DYHL 4. Shape change is a

requi si tsHRCess. | rétclglqrrgt@(iﬁ' H@;}g)lca ' . tf&e Vi e of a
mgratory response, to cone. In order’ rhfgo@ eosi ngsp)ﬁ:;slé' t%%:%\?seg‘f romthe
ci r cul at9adAusic ath@lt.i $89ds SeliemaessEolise 2002 EDL axi n gr adi ent

(chenot axi.s) , r i.sation_of..cyt el etal elenments must occur. This .
r eor gan%g’t%i 'c?rJICr %g'ggsggi‘afjg&r\ﬂlatlh 053 qncoaitq‘gé?hgé'ss% 3849-3576. .
mor phsol Shynkad. hi @l .canobe. Jvhswall 289 PRI CHETELES A, cGhanges in
forward scatter (FSC). The assay used in this 10 exanple .uses a mnet hod
descri bé@ ' BF18abFoeadt aPI[1999Rrnads Hf Fldndemll Experstimttsiamey,e 1oy, f or ned
using ghamylaegyie preparations which were obtained as follows. -Peripheral
bl ood was taken 15 into syringes containing EDTA (1501 0.5M EDTA per 10ni
bl ood) Tendchkee etythrot§pés BedbaenBed By ozddiifdoon of Inl of 6% :
dextran;T500 in O, %ial iggﬁper | Orl-_of bl ood. Sedinentation was allowed
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eryt hrocyt e-depl eted plasma was then | ayered onto a 20 di'sconti nuous

70% 80% percol | gradient and centrifuged at 1137g for 20 nin§t$ﬁ,§%]room
tenperature tq separate nononuclear cells from granul ocytes. e ésultant'
granul ocyt¥QP4L¥ was washed in PBS and then pelleted at RSFHERUORT
m-nutes at roomtenperature. The cell %Ilet was then 25 resuspended in
shape change buffer (PBS, |x10-3M CaCl12” | xl O 3M MygC12, 1x10-2M HEPES, .
1x10-2M gl ucose, 0.1% BSA, pH 7.3). Cells were then incubated at 37C for
30m n. F9M eot axi n or buffer, plus or mnus CAT-213 or CAT-001 30
(control) were added to pol ypropyl ene fl.ow cytoneter tubes in a volune of
300l . 5x105 cells (in 1001) were added to each tube. -Tubes were then

i mredi:ately incubated at 37C for .7 m nutes before WO 01/ 66754 3 SEP 9n04

PCT/ GB : ~¥als ed it o _on Al e bﬂfhr Einallyv QUffer :
(10x) s added and i ndi vj dual tubes were.|cytoneter. Eosinophils wer -
i dentifilefaby AR€ifeni N BB ghannel . HS jkhen assessed. 5 Reshlts B
25| Cellffix read on a flpw autofluorescepce e results of this asspy .are
shown i Figure 14. CAT- 2llécneenitimatddnshape change evoked in human :
eosi noplfils by human eotpxin, with a geongtric nmean |1 Cso and 95%
confiderjce interval 10 of| THE4RLY- 10M ( D01
did not faffect—eot-txi-r—ttteet—shape—echange- i H-8.5-S-8L—as-apan
SEM from 5 experinents pegrfornmed with dupljicate points, with cells ffom
separ at § HeRef SEotlex REFERENGES Cambridge Bioscience
) e ; : _
/ Mouse Eotaxin 10 Cambridge Bioscience
| MIP-1a 10 Cambridge Bioscience
MCP-1 ‘ 110 - Cambridge Bioscience
MCP-2 10 , ~ ] Cambridge Bioscience
MCP-3 - 10 Cambridge Bioscience
)  MCP-4 10 . -} Cambridge Bioscience
IL~1lo 1 _ ' Cambridge Bioscience
IL~18 1 ‘ Cambridge Bioscience
IL-5 1 R&D Systems -
IL-12 - 1 _ Gift: from Geﬁetics
| Institute
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1997. Bi ochem cal and Bi ophysical Research 20

Commruni cations, 231, 365-368. Ying et al. 1997. European Journal of

| nmunol ogy, 27, 3507-3516. WD 01/66754 76 TABLE 1 3 SEP 2(m4
PCT/ GBO / 00927 Coating Test Antigenconcentration Supplier §¢ER 30Human
Eot axi n10Canbri dge Bi osci ence Mbuse Eatoaxi n10Canbri dge Bi osci ence

M P-IalOéggggi?ge Bi osci ence MCP-110Canbri dge Bi osci ence MCP-210Canbri dge

Bi osci en

310Canbri dge Bi osci ence MCP-410Canbri dge Bi osci ence

| L- 1 alCanbri dge Bioscience |L-1j31Canbridge Bioscience |L-51R&D Systens
IL-121G ft: from Genetics Institute WO 01/66754 77 3 SEP 2004
PCT/ GBO1}0092% TREIBTRREEFLPInECTREL | 1) R M GkBARagptax1n and

which comprises an antibody VH domain which comprises a VH

CDR1,

a VH CDR2 and a VH CDR3, wherein said VH CDR1l, the VH

CDR2 and the VH CDR3 consist of the amino acid sequences of SEQ

ID NO.

NO. 7

compr

eotax

compr

5, SEQ ID NO. 6 and SEQ ID

. respectively,

and which further comprises an antibody VL domain
ising a VL CDR1l, a VL CDR2 and a VL CDR3,

which gspecific binding member competes for binding to
in with an ecotaxin-binding domain of an antibody

ising the CAT-212 VH doman (SEQ ID NO. 2) and the CAT-212

VL domain (SEQ IDP NO. 4).

2.
the
CAT-2

3.

where

Ib NO.

4.

A gpecific binding member according to claim 1 comprising
12 VH domain (SEQ ID NO. 2}.

A specific binding member according to claim 1 or claim 2
in the VL CDR3 consistgof the amino acid sequence of SEQ

10.

A specific binding member according to claim 3 wherein the

VL CDR1 and VL CDR2Z consist of the amino acid sequences of SEQ

ID NO.

5.

8 & 9, regpectively.

A specific binding member according to claim 4 wherein

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

6.
1 to
than

A specific binding member according to any one of claims
4 that binds eotaxin with affinity equal to oxr better

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



TGF-j 320. 51 mmunoKont act TNFalOG ft: BASF Bi 0- Research Corporation

RANTE, S10Peprotech WD 01/ 66754 78 3 SEP 2n04 PCT/ GBOl/ 00927 TABLE 2 The
Ef fect of CAT-213 i.v. on Oval bum n-induced Neutrophil and PQﬂgngmLear
Cell Recruitnment in Oval bumn Sensitized M ce Dose Neutrophils Mnonucl ear
Treatnment (ng kg 1 (% Inhibition)cellsati.v.)(%Inhibition) CAT-2130.019

+13-7 +. 0) + 949 238_.141. + 12*101 + 30*8 1061.+ 6**156 + 12**8
Chr bor1 iR 3o g st At B Gy oF i sheti gt g B Raing meERL et of

CAT- 213 end OAd-&fflirancyneift thphaht dyenrinamiciceat teebéindex®t axi s. The
.effect qf antibody treatgent was st@listically eval uated by perform ng

one way ARERFE“ T et s SPEE ST My T e 10 differential cell count

data. * P < 0.05 ** P< 0.01 conpared to oval bum n challenged PBS contro
animals. CAT-213 i,v, significant|y inhibited neutrophil and nononucl ear
cel | ChgnDtaQigpec1flc binding membé&r according to any one of claimg

1 to 4 that neutralises eotaxin.

8. A specific binding member according to claim 7 that
neutralises eotaxin with a potency equal tc or better than the
potency of an ectaxin 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 potency of the specific binding member and the
potency of the antigen-binding site being as determined under

the same conditions.

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

1 to 8 that comprises an scFv antibody molecule.

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

1 to 8 that comprises an antibody constant region.

11. & specific binding member according to claim 10 that

comprises a whole antibody.

12. A specific binding member accoxding to claim 10 or claim

11 comprising an IgG4 constant region.'

13. An isolated nucleic acid which comprises a nuclectide
sequence encoding a specific binding member or antibody VH or
VL domain of a specific binding member according to any one of

claims 1 to 12.

14. A cultured host cell transformed with nucleic acid



WO 01/66754 79 3 S E P 2004 PCT/ GB01/00927 TABLE 3 . List of priners used
for conversion of CAT-212 to IgG format SEQ ID NO. .Prinmer 511P10 12PI |
13P24 . 14P34 15P36 1016P37 )17P109a 18P110b 19P113 20P132 3 SEP &(p0480
CLAIMS: 1. A specific binding nenber that binds human eotaxin and which
conprises an anti body VH domain whichaonprises a VH CDRl1, a VH CDR2 and a
VH CDR3, wherein said VH CDR1, the VH CDR2 and the VH CDR3 consist of the
am no achgcerdinndes GRISEG3.ID NO 5, SEQ ID NO. 6 and SEQ ID NO 7,
respectively, and which further conprises an antibody VL domain conprising
a VL CDR1, a VL CDR2 and a VL CDR3, which specific binding nenber conpetes
for bindihg td mebheXiof wirckhugnngos agpee bi dirigiddagamambéx aor ant i body

?ggg“l %I X th%?d}% 201r2 \MHdgtonglla‘H, (1§'I1EF_Q nlwue[%hl\cl:% c2 p?‘:rjlgi%lgecu Tﬁrzijhzg h\él?stdonal n
cells according to claim 14 under conditions for production of

said specific binding member or antibody VH or VL domain.

16. A method according to claim 15 further comprising
isolating and/or purifying said specific binding member or

antibody VH or VL variable domain.

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

one additional component.

18. A method of obtaining a specific binding member that
binds eotaxin, the method comprising

providing by way of addition, deletion, substitution or
insertion of one or more amino acids in the amino acid
sequence of the CAT-212 VH domain (SEQ ID NO. 2) one or more
VH domains each cof which is an amino acid sequence variant of
the CAT-212 VH domain, optionally combining one or more VH
domain amino acid sequence variants thus provided with one or
more VL domains to provide one or more VH/VL combinations;
and/or

providing by way of addition, deletion, substitution or
insertion of one or more amino acids in the amino acid
sequence of the CAT-212 VL domain (SEQ ID NO. 4) a VL domain
which is an amino acid sequence variant of the CAT-212 VL
domain, and combining one or more VL domain amino acid
sequence variants thus provided with one or more VH domains to
provide one or more VH/VL domain combinations;

and



2. A specific binding nmenber according to claim1l conprising the CAT-212
VH domain (SEQ ID NO 2). 3. A specific binding nenber accordingcpom ai m 1
or claim2 wherein the VL CDR3 consists of the am no acid sequence of SEQ
ID NO. 10. 4. A specific binding nenber according to claim3 wherein the

VL CDRI and VL CDR2 consist of the amaso acid sequences of SEQ ID NO 8 &
9, respectively. 5. A specific binding nenber according to claim4 wherein
anti body VL do@sfing stheh&HCAPMRLR Mﬂimmirﬂ (@E@enDeN@rﬂé)ntﬁ OIA specific

bi ndi ng I Q ds eotaxin
W th arr Ty SArtd E PP R A1 Tenkity S0y
ant i gen-bindlinng rsintbesxf dxhaedbbzydstdm:aﬁﬂ'ﬁ 212 VH domain (SEQ ID NO 2) and
the CAT-212 VL donmain 3 SEP 2004 81 (SEQ ID NO. 4), the affinity of the
specific binding nmenber and the affinity of the antigen-binding site being
as deteroined welesd tdre cﬂb&l&&nﬁ:ﬂgdhtép&lﬁlfﬂc Arsipeg hkebdi nechatg menber
accordi ng,t% any one of ¢l to 4 that neutralises eotaxin. 8. A

bt %li‘*‘r%t

specific HehberP&e o?‘ﬁ?liﬁ%dtc'oor?ﬂ%sﬁs'/ that neutralises eotaxin with

a potency equalo¥ddig hatheringhatclfe: pH@N@hRLial 886 3%t tore VH
antigen-binding site formed by the CAT- 212 VH domain (SEQ ID NO 2) and

t he CAT-2992iRS d¥Heim siSRer| EPmIP\BSQl)a RS p6t BRcTeBtateE ¥ped @ bi ndi ng

menber apgri hehcROLRNS¥Eg3bnt hsn@n&éx&%ﬁgﬁ@la&a §té§tﬁ§‘é A% ide el ned
under the same_conditions. 9. A specific bindin er according to any

one of cVafpsd denay @wcﬁafwceﬁia@. ereodHME e Tt gﬁﬁayarﬁm%caﬂléi 10. A
speci fi CSQJIL@&@ c@a@i@' 1BCRBI dy ng, @ @ %@.doﬁoﬁl)ﬁl H&cleic acid is

ingserted into the CDR3 region in the starting nucleic acid, so
as to provide a product nucleic acids encoding VH domains ; or
providing starting nucleic acids encoding one or more VL
domains which either comprise a CDR3 to be replaced or lack a
CDR3 encoding region and combining said starting nucleic acid
with a donor nucleic acid encoding the VL CDR3 amino acid
sequence of SEQ ID NO. 10 such that said donor nucleic acid is
inserted into the CDR3 region in the starting nucleic acid, so
as to provide a product nucleic acids encoding VL domains;
expressing the nucleic acids of said product nucleic
acids encoding VH domains and optionally combining the VH
domains thus produced with one or more VL domains to provide
VH/VL combinations, and/or expressing the nucleic acids of
saild product nucleic acids encoding VL domains and combining
the VL domains thus produced with one or more VH domains to
provide VH/VL combinations;

selecting a specific binding member comprising a VH
domain or a VH/VL combination that binds eotaxin; and

recovering said specific binding member that binds
eotaxin and/or nucleic acid encoding the specific binding

member that binds eotaxin.

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



1 to 8 that conprises an antibody constant region. 11. A specif§csap nging
menber according to claim 10 that conprises a whole antibody. 12. A

speci fic binding menber according to claim10 or claim 11 conprising an

| g&HA constant region. 13. An isolated nucleic acid which conprises a

nucl eoti de sequence encodi ng a speci fa4c bi ndi ng nenber or anti body VH or
VL donmai n of a specific binding nenber according to any one of «clains 1 to
12. 14. gowpkisine teestingebhet specibirgréd ndiing mavber cthat dIindBEP 2004 82

accordin j . hod of  por. ing a specific binding nenber
or anti%%%%x%#ﬁggyéﬁlééggiﬁ?nﬁée né?ﬁ%%eggﬁgﬁﬁéing culturing host cells
according to claim 14 under conditions for production of said specific

bi ndi ng nber or,..antibody .VH or VL, domain. .16. .A nethod, accqrdi to claim
15 ur Cht - compi Eiy S RSH PG A o BUITHHoE SaPHoShots B ng
menber omembdnt | tiady Hiklder avl neitedil iesedon® wbtdined. net hod according to

claim15 or claim16 further conprising fornulating the specific binding
menber or antibody VH or VL variable domain into a conposition including

at | east 22 pnen aglght D nalcozaTpeNedt anyt Sond detd1edmef 10btai M nghavresipeci fic
bi ndi ng nenber that hinds eotaxin, the nethod conprising providing by way
of addi t Fo%, SRR iR inddnst Peesorr Rt Himdsr epbaxer bhetbratfdeni no

aci ds i nrihigmed NOnElidin§eqUen CEofid ReCATv21dont i domai n (SEQ ID NO. 2)
one or nore VH domains each of which is an am no acid sequence variant of
t he CAT-212 VH domain, optionally conbining one or nore VH donmain am no

aci d seqygncen Vadi il Sdda#31iREOVLdet: Wh 13 QAR Qin the antibody

fragment is an scFv antibody molecule.

24. A method according to claim 22 wherein the antibody

fragment is an Fab antibody molecule.

25. A method according to claim 23 or claim 24 further
comprising providing the VH domain and/or the VL domain of the

antibody fragment in a whole antibody.

26. A method accoxding to any one of claims 18 to 25 further
comprising formulating the specific binding member that binds
eotaxin or an antibody VH or VL wvariable domain of the

specific binding member that binds eotaxin into a composition

including at least one additional component.

27. A method according to claim 26 wherein the at least one
additional component is a pharmaceutically acceptable

excipient.

28. A method according to any one of claims 15 to 25 further
comprising binding a specific binding member that binds

eotaxin to eotaxin or a fragment of eotaxin.



nore VL domains to provide one or nore VH VL conbinations; and/or
providing by way of addition, deletion, substitution or inser3isgr ghs one
or nore amno acids in the amno acid sequence of the CAT-212 VL domain
(SEQ 1D NO 4) a VL domain which is an amno acid sequence variant of the
CAT-212 VL domain, and conbining onesa nore VL domain am no acid

sequence variants thus provided with one or nore VH domains to provide one
or nore ¥ VLAdowEiod conpiristnonbinding 3 $SERCAFd4 B3ndirgtiengathe VH domain
am no ac n inati.on ihati,ons to

dent 1y A S AR OB o Bl e SR OB, b e B L R o of

obt ai ni ngoasiecio iac flzriaguieng oBndgraztimt  bi nds eot axi n, whi ch net hod
conprises: providing starting nucleic acids encoding one or nore VH

dormai ns which either conprise a CDR3 to be replaced or lack a CDR3

encodi ng3 0 egi ANmetetiell aitbirding sai dlsiwrds rg rueliei coashéereim tdnia donor
nucl ei ¢ agi d. enco |ng he VH CDR3 am no acid sequence of SEQ ID NO. 7 such
that sai BHoHS SoPta5Ei §7 ¥ Pserted into the CDR3 region in the
starting nucleic acid, so as to provide a product nucleic acids encodi ng

VH domai ns ; or prOV|d|ng startlng nucl ei c_ aci ds encodlng%one or nore VL

domai ns #hi ch® MEHIS EEFFEdBIatenraY 1Pl SIPAFEI28rtPatk a CDR3

encodi ngcérﬁﬁfﬁhrﬂj“b&%&’@hﬁhﬂg Sk hshalt 019 pauak 8 CofiCgh o itth a donor

nucl eic acid encoding t CDR3 amino acid sequence of SEQ ID NO. 10
such thabinging dféﬁ‘ifé?ernﬁ@l QPEa%ﬂ-:IP PF ¢ fnggEerédofneeta R CDR3 region in the
starting nucleic acid, so as to provide a product nucleic acids encodi ng
VL donmai ns; expressing the nucleic acids of said product nucleic



aci ds encoding VH donai ns and optionally conbining the VH domains thus -
produced wi'th one or nore VL domains to provide VH VL conbi daiSEPrgg: and/ or
expr essi ngwolea/6énsel ei ¢ aci ds of = said product nucleic aci dpcepediohs VL
dormai ns and conbining the VL domains thus produced with one or nore VH
dormains to provide VH VL conbinations; selecti'ng a specific binding nenber
conprising a VH domain or a VH VL conbi nation that binds eotaxin; and
recover isg@ @ tospeci fi ¢ bi ndi ng nmenber that binds eotaxin and/or nucleic.
aci d encodi ng the specific binding nenber that binds eotaxin. 20. A nethod
according to claim 18 or claim19, further 3 SEP 2004 84 conprising

Cesti Lldl heln g . cot axi 1 f bi ity t |
et 1 C G e o o M ey L s R CACT Y6 1
bindingCTGﬁGbAGccMQEGGAmdSAgadTaawmm@bma@sGbﬁT@@N@T@@éTdééccﬁGEEEQEHG o
accor.di éég gné one of claims 18 to 21 wherein the specific binding -
menb&r Eg BrRECEoF A P HT S CARTRATAECATATEAIGREACCASTARASATEATGURGHONRI N
d W h A ¢ ( i i i h ti body.
Fragent L A o AR A AR AR S Ol aBRh T 32
wher ei n"GRREAGRETBREHACT GRGERORCESCRATRAMTAACTEAdY GreheauheccRBralcags hod

accor di i LA rther conprising providing the VH
domai n g%%#ggﬁ¢ggg%éé%gﬁ%ﬁéégghgﬁ%&agﬂﬁﬁG§ﬁ§CgE§éﬁgnt in a whol e antibody.
26. A nethod according to any .one of clains 18 to 25 further conprising
fornul ating the specifi.c binding nenber that binds eotaxin or an anti body

VH &f BEQafP P e Homain of the specific binding menber that binds eotaxin.
in%o a conposition - '

Q VQ LV Q0 S5 6 6 6V V QPR S LRTIL S
CAASGTFTFSS Y GMEH TENWTYI R OAZALTP G
K 6 L E WV AV TISTYDGSTIZ KTEHTYSA ATDS
5 V KGR F T I S R DUSN S KUNTTILTYTIL QMN
S LRTDUDTA AVYVZYZYGCHA2AGTDTTUDTYGTD I
D PWGOQGTMV VTV S s :

SEQ ID NO. 3
20
 ACATCCAGATGACCCAGICTCCATCTTCCGTGTCTGCATCTGTAGGAGACAGAGTCACCATC
jy  ACTIGICGGGCGAGTCAGGATATTAGCAGCTGGTTAGCCTGGTATCAGCAGAAACCTGGGAR
AGCCCCTARGCTCCTGATCTATGCTGCATCCAGTTTGCARAGTGGGGTCCCATCARGGTTCA
GCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGARGATTTT
25 GCAACTTACTATTGTCAGCAGGCTAGCAGTTTCCCCTCGATCACCTTCGGCCAACCEACACE
ACTGGAGATTAAACGT | |



including at |east one additional conponent. 27. A nethod according'to

cl aim 26 wherein the ‘at |east one additional conponent is & SEP 2004

phar naceut woél/gs7siccept abl e excipient. 28. A net hod - accorqulcriggﬁﬁlw one
of clains 15 to 25 further conpri si ng 2bi idi ng a speci fic bi ndi ng nenber
that binds eotaxin to eotaxin or a fragnment .of eotaxin. 3 SEP 2004 85 29.
A net hod conprising binding a specific binding nenber that binds eotaxin
~accordi igeg ammyoone of clains 1 to 12 to eotaxin or a fragnent of
eotaxin.-30. A nethod according to claim28 or claim?29 wherein said

bi nding takes place.in vitro. 31. A method according to any one of cl-ains

28 to 30pc r4 siyng @eter g ning 4 he, agpu f of specific blndlng  '
menber to e?tTgxc?nbgr 3 f(“‘l'(?azg]gnen}ét1 o# é%ot a@ﬁg %S%D %O%V@Oﬁ‘ 66’754[' I -
PCT/GBOl/T)O@??ESECAIESN@ D I 8 S WILAWY Q. d o
CAGGTGCA GCCGT GGT CCAGCCT GGGAGGT CCCTGAG CTC x

éhAGg€$g?i%ﬁAQCAéCTﬂCAéﬁAQCTAWGétAfbcACT CEAGR

GCAAGEEEET GEAGHE G TATA T T C
oA o S T YOG STV AT A,
GAACAGCCEGAGAAGT GACGACAQGGET GBAT AT TACT BT GSGGTAGET AGGGACT ACGEEGT
ACATCGAC@CG'EGC%ST %GGGCACCATGGT GACGGTCTCGAGT 10 SEQ I D NO.- 2
GGGV LRLS CAASGFTFSSYGMHWYV
LEWVAVI SYDGSI KHYADSI1I5S5VKGRFTI SRD

LOQMN SLRTDDTAVYYCAGDTDYGD
10 SEQ-ID NO. 5

Z 00

no <
A>OW m
zor -
Ha<t B e R
<2

)

SYGMH
| SEQ ID NO. .6
15
VISYDGSIKHYADSVKG
SEQ ID NO. 7
20 DTDYGDIDP
SEQ ID NO. 8
RASQDISSWLA
25 '
“ SEQ ID NO. 9
AASSLOS

30 SEQ ID NO. 10

QOASSFPSIT



DPWGQGT MVTVSSSEQIDNO 3 20

ACATCCAGATGACCCAGTI CTCCATCTTCCGT GT CTGCATCTGIAGGAGACAGAGT CACCA3' GEP 2004.

ACTTGT CCEORGARIGEASCATAT TAGCAGCT GGT TAGCCT GGTATCAGCAGAAACCT %BOUOO%?
AGCCCCTAAGCT CCTGATCTATGCT GCATCCAGT TTGCAAAGT GGGGT CCCATCAAGGT TCA

GCGGCAGT GGATCTGGGACAGATTTCACT CTCACCATCAGCAGCCTGCAGCCTGAAGATTTT 25
GCAACTTACTATTGT CAGCAGGCTAGCAGT TTCCCCTCGATCACCT TCGGCCAAGGGACACG
ACTGGAGATTAAACGT 3 SEP 2004 WD 01/66754 PCT/GBA /00927 2 ,SEQID NO. 4 D

| QMTQSPSSVSASVGDRVTI TCR ASQDISSVW_ WY QQ
KPGKSER BIKNO.LIL Y AASSLQSGVPSRFS GSGSGTDFTLTI
SSLQPEDFA TYYCQQASSFPSI TFGQGTRL EI KR 10
SEQ ID NO. 5 SYGWH SEQ ID NO .6 15 VI SYDGSI KHYADSVKG SEQ ID NO. 7 20
DTDYGDI DRASEQC RTAOCTE RASQRCASHRA cAT BEQ hBcNO. 9 AASSLQS 30 SEQ I D NO

10

SEQ ID NO. 12
AAT TTT CGA ACT ACA GTT ACT GAG CAC ACA GGA CC
‘10 SEQ ID NO. 13
GGA GGT GCT CCT GGA GCA GGG
SEQ ID NO. 14
15
CTG TTC CTT TCC ATG GGT CTT TTC TGC AG
SEQ ID NO. 15
20 TTC CAT GGG TCT TTT CTG CAG TCA CCG
) SEQ ID NO. 186
~ TAT GGC TGA TTA ATG ATC AAT GAA TTC
25
SEQ ID NO. 17
TTT GGA TAT CTC TCC ACA GGT GTC CAC TCG GAC ATC CAG ATG ACC

30 SEQ ID NO. 18

CGG CCA AGG GAC ACG ACT GGA GAT TAA ACG TAC GGT A



QQASSFPSI T 3 SEP 2004. WD 01/66754 PCT/ GB01J00927 SEQ I D NO. 11 CTA ACGC
TTA CTG AGC ACA CAG GAC CTC ACC 5 SEQ ID.NO 12 AAT TTT CGA3A&dp Afgh GIT -
ACT GAG CAMIAs@E4A CC 10 SEQ ID NO. 13 GGA GGI' GCT CCT @T@WSEQID
NO. -14 15 CTG TTC CTT TCC ATG GGI CTT4TTC TGC AG SEQ I D é C CAT
GGG TCT TTT CTG CAG TCA CCG SEQ I'D NO. 16 TAT GGC TGA TTA ATG ATC AAT GAA
TTC 25 SEQ I.LD NO. 17 . TTT GGA TAT CTC TCC ACA GGT GIC CAC TCG GAC ATC CAG
ATG ACC g9 85QibD NE. 18 CGG CCA AGG GAC ACG ACT GGA GAT TAA ACG TAC GGT A
3 SEP 2004 WO 01/ 66754 PCT/ GBO /00927 4 SEQ ID NO 19 TTT GGA TAT CIC TCC
ACA GGT GTIC CAC TCC CAGGTGCAGCTGGTGCAATCTGGGSEQIDNO 20 ATG GGC

CCT TCO {5 4 FAF 0 £ S I e JF 4% T &c - 10

CAG GTG CAG CTG GTG CAA TCT GGG

5
SEQ ID NO. 20
ATG GGC CCT TGG TGG AAG CAC TCG AGA CCG TCA CCA TGG TGC CCT
GAC

10





