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SPECI FI C Bl NDI NG MEMBERS The present invention relates
to specific binding nenbers, particularly antibodies

wa@arp@sfliosagnent s t hereof, which bind to an epit OPeT/GB2005/001805

rel evant to cancer and endonetriosis. Such nenbers are
useful for the diagnosis and treatnent of tunours.

Anti bodi es which bind to GW,1 GO3 and GVB gangl i osi des
are known, but an antibody that binds a
S|alyltetraosylceran1d but which does not bind to

GM, GDla, GTlb or SPEAIGIC BEYPING MEMBEER has not

previ ously been descri bed A nouse nonocl onal anti body

TR e DA Lo st BB BB ettty gfopaics ana

| frA@Beds thebdoTOShitR bill% ah epiddper el alt td vl snd HAbBRtridsis.
gem fic for a sialyltetraosyl carbohydrate, which may

beugly memhers are wseful §prthe disgreipad ERUBEHOEHIEE K bone,
and recogni ses oesophageal, colorectal, gastric,
breast, parotid and endonetrial tunDurs. SC104 is

uAugbediewhich birkl BIGNQEGEDARLE MY ga@ﬁ)smiés teeknown, but an
i mrunol ogi cal characteristics of carbohydrate a t|
. §ntthﬁ>5v ﬂﬁﬁ binds 8 lylptrapsydgerargide. by wh l%%qsﬁélﬁa@ﬁ to GMT, GD1a,

' &l ggglalggggg An%geﬂsrhats he @k%ua 'bQEh &éscaeed gA/lmouse

shown ost ai ni ng
ph@hedond] ahiifpody (mabi; Ekmbwnﬂnermn 2hESCHOET, et whsedeb Isequenéal

CL70, to.bind t yl tet | de. . SC104
B gia Pon el st ral RraaPaoi g 2 apleolta
S pudh it escmlsp&%@fwm{a%%tm&%@ @%bﬁﬂrcﬁﬁke%hﬂ&ﬁ"rﬁ@'be present

tissue was mnihal and restricted to nobderate stai'ning
obn & fipid @egenidaitos prateie basldjome,ean;i rgt(mmj;es gensgplnageal colorectal,

{ est th t | d ut
P DR, RO and PSS I ol S 10¢ STHR i Rinan 1201
aphtivdady One g eRAnf@kdolskea bharAs&@tids BfcdrBoldydrdte Shtigens is that

aspect “of the present invention, there is provided an
i thely aseadlysybietsiaf§-eclbindepangentapipense aﬁﬁabmé ipthepradyatign f an

e

AfrsariBedolasdeet teldfing 0€70,ny bixditoa swlyawude@kaﬁamﬁlel atnd4 was
speci fic binding nenber capabl e of binding

s Plap shavist foaliBg (o T piokamneiely &hichiae ﬁhesﬁleiwkwtfa@ﬁylaf@glgphydrate
oK n%%%é?d%@&f%ohﬁaﬁ?s@@@&vg ﬁindggi ﬂgl 1@9&‘59&1 by nﬂ)d&%’f@s‘ﬂmmg of the

one or nore
large intestine, salivary gland, small intestine, thymus tonsils and uterine cervix. The

present inventors also, surprisingly, found that the antibody induced cell death.

According to a first aspect of the present invention, there is provided an isolated
specific binding member capable of binding a sialyltetraosyl carbohydrate and of

directly inducing cell death without the need for immune effector cells.

A second aspect of the invention provides an isolated specific binding member
capable of binding a sialyltetraosyl carbohydrate, which sialyltetraosyl carbohydrate
is capable of being bound by a member comprising one or more binding domains

selected from domains comprising an amino acid sequence substantially as set out as
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sel ected from domai ns conprising an am no acid
sequence substantially as set out asresidues 44 or 49

WO 2005408480 to 84 and 117 to 127 of the am no aP€TGB2005/001805

sequence of Figure la. The binding domain may conprise
an am no acid sequence substantially as set out as
residues 117 to 127 of Figuré@ la. In one enbodi ment,
the isol ated specific binding nenber of the second

PRk o LB LT DB S8R S i

ap, am no acid sequence substantially as set out as
residues 44 or 49 to 54, 69 to 84 or 117 to 127 of the
am no acid sequence of Figure la. In one enbodi nent,

t enber, conprises a _.binding donami n whic Py

e, A E AL G BT S s e i o SPb AL B S out
r Reiddees17lh A 27Qf HAur@filat he am no acid sequence of

Figure la. In this enbodinment, the isolated specific

bi ndi ng nmenber nmay additionally conprise one or both,

Dl AR memine b0 6 08 MR Bt MR AR Boad or e
t BreSéht dvehiién asthpigsed ©hél oﬁﬁlatbecﬁﬁ@ﬁg ldemins Relet@d fi®nl @omains
nme

One isol ated specific binding er of the second
aypishtcogiprispan prinicibiequenessieBantialy ag petoyt aciegidues 44 or 49

it I T RS i S S A

a third aspect, the present invention provides an
i sol ated specific binding nenber, capahl e of hinding. a
s maprp qreRadimgenf) the ZReseRey gPmpEses ahieding Aampine whiFly gagpprises an

C L BRNKA &Gerce sﬁ@ﬂﬁmaﬁﬁ af s Dungs RAURL 1Y B 177 EPRe amino acid

conpri sing one or nore bindi ng donmai ns sel ecte rom
despeme of dhigure $a.nin tis enbolidmend| dhe sSedatedgpecific binding member may
substantially as set out as. residues 46 to 55 71 to
29ty Gopmpriss i e HirreG AR o o RUBS SRS o

| GubstRally £icDGudRMBidhelBY of QTR 55 GnPRsRAINENG R4%S the amino
sequence substantially as set out as residues 110 to

14@d eéqueher shoivmondigwte daquence of Figure lc.In one

enbodi nent, the isolated specific binding nmenber of
the third aspect of the present invention conprises

0Re YWold1BY $hebifiRHifdng AH¥RIbas oSt@k 86dofE abgeeM AP BIvftion comprises
whi ch conprise an am no aci d sequence substanti a as

|1
sthe amino agid seqylederosbs@ntigdlysss, set out as residues 19 to 138 of tﬁe amino

acid sequence shown in Figure 1a.

In a third aspect, the present invention provides an isolated specific binding member
capable of binding a sialyltetraosyl carbohydrate, which sialyltetraosyl carbohydrate
is capable of being bound by a member comprising one or more binding domains

selected from domains comprising an amino acid sequence substantially as set out as

residues 46 to 55, 71 to 77 and 110 to 118 of the amino acid sequence of Figure 1c.

The binding domain may comprise an amino acid sequence substantially as set out as

residues 110 to 118 of the amino acid sequence of Figure 1c.
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7 1to 77 and 110 to 118 of the am no acid sequence of
Figure Ic. In one enbodi nent, the nenber conprises a

wheovditosy3@donai n whi ch conprises an am no aci d BE/GBR@S/001805

substantially as set out as residues 110 to 118 of the
am no acid sequence of Figure Ic. In this enbodi nent,
the isolated specific binding nenber may additionally
conprise one or both, preferably both, of the binding
domai ns substantially as set out as resi dues 46 to

55
aincone@eihadiment, the jsglafed spegifie ﬂ?@dé\l?fﬂ memaes of 18 %Hurélr?éeect of the
Shew | rlr\]/e1,1:ﬂ1c91u<{o?nadr&€:s SREGhos ol Rl BniR T88ESed b lomains

conpri se a mai ns e same or
dwhick comprisealanae, acmlr seqﬁmioe smisitamnally heset ofit asaesidues 46 to 55,
i ncluded wi thin thF present |nvent|qé¥ The or each

bl hih HoAndoHite L Ag 9t e aBdRe peld seifeRcaRiFBY AL body

framewor k. For exanple, one or nore binding regions

may be substituted for the CDRs of a whol e human

almt drle@thbodimeatt, théyenewder eduhprisee gibomdinghdomeaif widrtecomprises an

i so] at fic bindj mber of. .the thi C
ARSI PBHEG AU L B55o Al Sattidired L0dpef St PaRmymo acid
&ﬁ@ﬁce ayl g’%ﬁ'e [@SInC{H{%%n%%dhﬁ’erﬁ 2B Dol didspRBIR Birftfh %*member may

uence shown in Figure Ic. In a fourth aspect,
i atddmnnaﬂyn cpmpifeas & b@ﬁe (preffcr@bltylhﬁ)ﬁl of) theehipding \dnm@ms

bj t .
SRR EERoR 6} el B RET 86 et WEreBRRG P rEndep Bpimo acid
tﬁﬁu&ﬁk@ﬂoﬁﬁgﬁﬁgumﬁuﬁh a binding nenber may be in the
formof a Fv, (Fab')2, or scFV antibody fragnent.

Spec:|f| ¢ binding nenbers of the invention may carry a

SELSE A5 Tp RS EBFLhBES] L B BB g s

C@Iﬂiffbﬁ:ﬁﬁse@u@rﬁﬂp@f@@%@ds ﬂ@r@f,&iite drichided lvithdh thg present
nmenber of the first, second, third or fourth aspects

omvenfion, rRhsrx ieagh bindias derrbRaybe GHERk PY AGUEFE EntpRdy
bl AALRG 1 TRR %ﬁ%ﬂﬁ%b (?Ilé%r SR ghf?lﬁhr%@?ﬁﬂs sﬁﬁstltuted for the

expressi ng sail el c acl con i ons
bCDRg ofilacutolehpnhasaitivodp br shthd vhiiatde ragmrﬂhbneof an d
recovering the binding nenber. Specific binding
menbers according to the invention may be used in a

mBhy ?ﬁ%lagéd d@%@lﬁ‘é né)fneﬁifb fé thifdfl asfgl of H{éﬁlﬂvé?ﬁmn comprises
ani ma , such as  a nmethod of treatnent of
the sequence substantially as set out as residues 23 to 128 of the amino acid sequence

shown in Figure 1c.

In a fourth aspect, the invention provides a specific binding member which comprises
a binding member of the second aspect in combination or association with a binding
member of the third aspect. Such a binding member may be in the form of a F,,

(Fab’),, or scFV antibody fragment.
Specific binding members of the invention may carry a detectable or functional label.
In further aspects, the invention provides an isolated nucleic acid which comprises a

sequence encoding a specific binding member of the first, second, third or fourth

aspects of the invention, and methods of preparing specific binding members of the
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a tunmour in a patient (preferably human) which
conprises admnistering to said patient an effective

w@pwanvs4ed a specific binding menber of the i nRENGBRIVS/001805

The invention al so provides a specific binding nenber

of the present invention for use in nedicine, as well

as the use of a specific bindling nenber of the present
invention in the manufacture of a nmedi canent for the

di agnosis or treatnment of a tumour. The invention also
pnusritigesvhigfecomprisgsRDicssing faifh nRHeiCapigs upfe cepditippgto bring

nb f. At ' ind:. | .
R

capabl e of being bound, preferably specifically, by a

speci fic binding nenber of the present invention i
RovifisdindvR Eea s Aopaidingde e PR iR PeT N farethod of
[
P08 BB RSt 4 35 BB o
Fotunesa ivph patieat (préieeably lnfman) mjochnetsmprisgs bémingsterangsid said

for menbers of the library_which bind s i ficall

LieR g0 i<kt HBOVI AL 4o PRERe HHBLE RS FiA pEdighs e
Ciﬁ(f%iﬂf?%%s%gﬁoﬁﬁ& DheRiflc hthdnp akitRPSf fhie pResed invention for use in
stal'yltetraos

yl'cerami de) or on a protein backbone. o
\Vihedicimr, @& welbisshe uiracidrpreificibindiegmiapber eof the peeseritapvention in

i ght of about 50Q-75 k . det j b - :
e SunufinBt Rbs madseed 19t HERLFRTE R PEfmE RuEE
in further detail below As used herein, a "specific

bi ndi ng nenber" is a nmenber of a pair of nplecules
Whheinveriis dioridrigesihe entigas toyviidr thespecafiobinding myjabers of the

menbers of .a cific binding pai.r o
cRrrepb Gt BRRy b P P Ly R bR whch i
QpabR BB 8Eing hohf® pRsteiabBf spatifieslly, 8s alpscifinbakag membdrof the
surface, which may be a protrusion or a cavity, which .
spresdnt invantign tsiprenidecs Enecsialxltatresd carbehydinis amebg Beyided in
t i cul ial ' L OFe Of .t
SR g ALy EOHBRL R AR M i
ﬁﬁxﬁb{bfeg tﬂelfrfzidﬁ.eFomﬁaﬁi}ﬂmﬁ librery pf 0@T1pd>qndfsfmdyi bmckk;re%gned for
specifically to each ofher. . es Q es o0
SRS By pah i pe F R e npsbdio ! Carbohydrate.
Lot i dl :
IR BT BTSRRI o8

i siwlgittirmosylicsragéderaalohy prowimerackbbngi (Whemen gpreteinbadkbdye, it
type_reaction

| th it al Sl |
RS BT A SRR et R, Ol ST Ry S IS 8PS PACE.

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

As used herein, a “specific binding member” is a member of a pair of molecules
which have binding specificity for one another. The members of a specific binding
pair may be naturally derived or wholly or partially synthetically produced. One
member of the pair of molecules has an area on its surface, which may be a protrusion
or a cavity, which specifically binds to and is therefore complementary to a particular
spatial and polar organisation of the other member of the pair of molecules. Thus, the
members of the pair have the property of binding specifically to each other.

Examples of types of specific binding pairs are antigen-antibody, biotin-avidin,
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As used herein, "treatnment" includes any regine that
can benefit a human or nonhuman ani mal, preferably

worwiahs43fhe treat nent may be in respect of anPERGBRIBHOIS0S

condition or may be prophylactic (preventative

treatnment). As used herein, a " tunmour" is an abnornmal
gromh of tissue. It may be bocalised (benign) or

i nvade nearby tissues (malignant) or distant tissues
(metastatic). Tunours include neoplastic growths which |
cherswnednteneisdentor: FagapobHEYsh iane-subsireie e dhg present invention
gastric. hreast ref ri -

R Rebp it SRl a 3G, SREPIFEMIO TR Fons RN iAo concems
| éiall 8@dldchles hbidhatsnd @ the lahtsgenARfinsd@berbiy €i n, "t unour”

al so includes within its scope endonetriosis. The term
"anti body" as used herein refers to i nmunogl obulin

al I Q
R 8 A
ahurand argenl, pirefeliably mammat. HBlie tsqaemeritiroa) beyinbriespest @fran existing
anti gen, whether natural or partly or ol ly
s 1 rANeY, b propidaciic (T?Wé(e‘?téwﬁ AR vers any
pol ypepti de or protein having a binding domai n which
is, or is honologous to, an antibody bi ndi ng domai n.
Ths sisedlameibea temiaedisf ancabnosmal gadwibedtisss, Iomay hejocahsed

B i BB T s FAETUBs BEREBAE? oo
| §fstudb $Boplh @M orb@Msantct ke et 4RI ihcludObdBbRageal, colorectal,

subcl asses; fragnents which conprise an antjgen _
b st Gredenanidrend ombtriab tumadyrs, 98 Fgll apgancgrdys tisgjies gheell lines

S - 15 8P4, LR s

" @adin itd doopSeRBWIMsEs.t 0 t ake rmonocl onal and ot her
anti bodi es and use techni ques of reconbi nant DNA

technol ogy to produce other antibodies or chineric

g e A
enaedhslggichiey honivepogionb vl immuasgdletnilm melgoules, .01, nidikeules that
conpl ement ary determ ni mt:; '

ry detern regiops, (GDRs), of a
aFRHB @Y ApHEFHENIBA SHE i ?H?ﬁ&’&ﬁﬁ? Bindg ap aptigen, Wgabsfrféatufal or
o ; ) ) . . >
SRy MR s SR Y Dot 01 R SB ST m O bbotide o
EBrotei BaviAH a bindiydhdordainewhich is dreis homblogous to, an antibody binding

domain. These can be derived from natural sources, or they may be partly or wholly

synthetically produced. Examples of antibodies are the immunoglobulin isotypes
(e.g., IgG, IgE, IgM, IgD and IgA) and their isotypic subclasses; fragments which
comprise an antigen binding domain such as Fab, scFv, Fv, dAb, Fd; and diabodies.
Antibodies may be polyclonal or monoclonal. A monoclonal antibody may be

referred to herein as “mab”.

It is possible to take monoclonal and other antibodies and use techniques of
recombinant DNA technology to produce other antibodies or chimeric molecules
which retain the specificity of the original antibody. Such techniques may involve
introducing DNA encoding the immunoglobulin variable region, or the

complementary determining regions (CDRs), of an antibody to the constant regions,
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produci ng an anti body nmay be subject to genetic
mut ati on or ot her changes, which nmay or may not alter

WO b@shdsage ng specificity of antibodi es produceBCT/882005/001805

anti bodi es can be nodified in a nunber of ways, the
term "anti body" should be construed as covering any
speci fi c bindi ng menber or s@bstance having a binding
domain with the required specificity. Thus, this term
covers anti body fragnents, derivatives, fun ti

eQfuionaPRiTeEiOANBIUA éﬁ%me&v@dégegwssaﬁft% diHareasimy fkulg. See, for
diz@s, 1 t 0
1%1!&19& b% I 1|8% f%jj ‘i’j&i‘ 91 898(?8 ﬁgl‘ﬂrr] \/\ﬁeitsﬁg(r)@ ng?typgﬂ&ﬂa 8Pother cell
\l\;!smtlhqing) ain pratitiodg inhay tsaysmbjmet togen&id metaiion nobtheudhmsges, which
npri sing an i mmunogl obul i n . bi ndi ng domai n
eﬁla}’ ohaMman ot gliss the 1%16‘%% SPEF C‘W&qfﬁgg‘?(fﬁseprgg%ce herefore
i ncl uded. C oning and expression of chinmeric
anti bodi es are described in EP-A-0 120694 and EP-A-0
125 6@modiesivambe inmeidfi@ﬁniabmlmberraglwbﬁ therteihh f*argidpody” should be

cCapsRs) sty POy g EORDRSer b SR B gy binding
hgdRAn 3Rk tBE Weuie shskcify0 "Tlﬁ@ khi QeﬂﬁUE@)@tsS@ﬁbody fragments,

anti bodi es are described’in, for exar;p US Pat ent
Ndeti vVaH 265 Boctiond agultvelentsslhd\h/nHthlew aaglﬁbwﬂlss Gpmgnised

I t. t he f
R A0 BRI SRS B Ehap Ik ane
Fabmhih 2a@ABRér AHE] &tWHthyQ:fr p\dmauyrd?m@bua NChiGiekic Gestedules;
(i) the Fd fragnment consi sting the VH and CH

d@m’mﬁg @ imrpumqgéowlnfhi%@n@ Aemaignay gy ialpnpiugeqddo gpother

59&% g%tﬂgreﬁge c‘cfﬁc{%g I&ﬁg% gl?cgé/)?iés:s@ ftf Efj g‘?s?% gaélggjs)dles are

Ws@ﬁbmlﬂ?IPstASO 100684 \&llll'd% HPma0n25028) A buhatisd (8BRody may be a
regions; (vi 2 ra ment s, bi val ent fragnent
cBIgifiediangbe qv; 8 Visaap wegaﬁ?é.@? & neﬁpsna& S| TRUL}E pRibody
Py Bk Q6N rérﬁi&ll: M%a hRET Siefb a Vﬂe@%@"f& Iﬁﬁ'lgn?hyllnamsed
domai n are a peptl I 1 nker which a
tumM;dfmmffsddsmlm]snpﬁoabmm}deﬂdﬁé Patnt Mot529663Di ndi ng

site (Bird et al, Science 242:423-426 (1988); Huston

et al, PNAS USA 85:5879-5883 (1988)); (viii)

( }[t%ﬂ? B%J riﬂit?r Hﬁ:‘n& df\é WHdR ﬁﬁﬂa@ﬂé&?&%rﬁ&% Binciof of

['tival ent or speC|

f bmgngramsgmn fmm;ﬂ@d)f findiyegfisagromsitoare (NOedFas@azmenpconsisting

Hg% {/_ulgﬁr’ C(it an% CH1 domains; (ii) the Fd fragment consisting of the VH and CH1

domains; (iii) the Fv fragment consisting of the VL and VH domains of a single
antibody; (iv) the dAb fragment (Ward, E.S. et al., Nature 341:544-546 (1989)) which

consists of a VH domain; (v) isolated CDR regions; (vi) F(ab’)2 fragments, a bivalent

fragment comprising two linked Fab fragments (vii) single chain Fv molecules (scFv),
wherein a VH domain and a VL domain are linked by a peptide linker which allows
the two domains to associate to form an antigen binding site (Bird et al., Science
242:423-426 (1988); Huston et al., PNAS USA 85:5879-5883 (1988)); (viii) bispecific
single chain Fv dimers (PCT/US92/09965) and (ix) “diabodies”, multivalent or
multispecific fragments constructed by gene fusion (W094/13804; P. Hollinger et al.,
Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993)).
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Proc. Natl. Acad. ScL USA 90: 6444-6448
(1993)). Di abodies are nultiners of polypeptides, each

w@oelogpesaso de conprising a first domain conpri SPELGE2005/001805

bi ndi ng regi on of an i munogl obulin Iight chain and a
second domain conprising a binding region of an
i mmunogl obul i n heavy chain, t’The two domai ns bei ng
linked (e.g. by a peptide linker) but unable to
aSSOC|ated with each other to forman antigen bindin

igbo gﬁta;reg@ﬁltlmqaqﬁpf,@%gqugesap@mwyagatlg%,cqlﬁ@smg a first domain
a [ [
Wﬁﬁﬁﬁ%ﬁﬁ%g D B R S KR st domain
pod)mplemlg dbmohrtg‘neglohhué anﬁmm'uneglolﬁ)mm’aiﬁ 8hah, thy\heo domains

| bodi es are to be

ic an
ﬁp?%@rg %V 2pepiids inker) hub 3gp %to %aﬁ?%ﬁeg &’Et%t?égh other to form
?Ifét?%ﬁeh%r?ﬁ?% ﬂteaB ﬁ%t?%dgﬁ%%dlﬂé ZIY%%%: ﬁozigkh Eg%asgbc\ﬂtﬂﬁﬁff the first
pdelpa]meﬂ ouh poiypeptidg vaithif ﬂmmhlylmetr dmluytbe s@on@éom@m af@pother
be an t, i fi [ fragnments nenti oned
aB%b’ngt ‘WHS} a’é’( rﬁﬁﬁp‘gr {lg%gé)e scFv dimers or
di abodi es rat her than mhole ant i bodi es. Di abodi es and

scFv can be constructed w thout an Fc region, using
oW hery bispesifieantihodicn sre tp@pemd shesy magdeconyentinaal bispecific

effects of di ot actl an
o Rt b Bb Rk G % B TGS e winer
" $apkRl OpinisIEBIdChRS!. 4. ﬂ46' nag UB)QBW e. gt prépareEbRHidAYY Grerom
10: 3655- 3659 (1991). Bispecific diabodies, as opposed
t Bylridhdeidomes gianay beranyind dhekispaciic antibedy &agaedty mentioned

ORI Yo RRer e L sk BB b LB BB B

s agtiboalfesaMiatadity aht agiecinse @hstappedpithal an Wicmeglmg using only
speC|f|C|t|es can be readily sel ected usihg phage.
dV&pRLAS dqoiEns Peisataly 1edBRPe |t1'Ef‘r effsciscof apf- lewgvpafr Tepgffony ({dher
d Y@rﬁﬁ%\f bl e& ¢ BEBoRRs i£QRS @B kin eocrhainnﬁﬁ G d @%ctnlﬂeé‘m
specifici Irected agal nst antigen X, en a library
céil‘adneckmdealv;WBOt]benm he:B635-865%(19at). ed and an
antibody of appropriate specificity selected. An

"antigen binding domain® is the part of an antibody
V"ﬁ'léi)@c@i@ RIboaRs, 4 kepsdcado \M&Pé‘d“fl@ Ra6leldnfiBbdi¥s, BaydSsol R useful

is conpl enentary to part or all of an antigen.
V\beqasseatﬂnea a1 pereadidy tcmsgeqtecé anchevtplts@c@fmrﬁwotm IBiabisidies (and

t (r)na%y %ﬁ{etr Ipo ypeptldce)gJl E&ch as anp goaaynftraggnen‘ts) of appropriate binding

specificities can be readily selected using phage display (W094/13804) from
libraries. If one arm of the diabody is to be kept constant, for instance, with a
specificity directed against antigen X, then a library can be made where the other arm

is varied and an antibody of appropriate specificity selected.

An “antigen binding domain” is the part of an antibody which comprises the area
which specifically binds to and is complementary to part or all of an antigen. Where
an antigen is large, an antibody may only bind to a particular part of the antigen,
which part is termed an epitope. An antigen binding domain may be provided by one
or more antibody variable domains. An antigen binding domain may comprise an

antibody light chain variable region (VL) and an antibody heavy chain variable region
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which part is terned an epitope. An antigen binding
domai n may be provided by one or nore anti body

WO 2005408460 dormai ns. An antigen bi ndi ng domai n nMBgT/GB2005/001805

conpri se an anti body Iight chain variable region (VL)

and an anti body heavy chain variable regi on(VH).

"Specific" is generally used8to refer to the situation

i n which one nenber of a specific binding pair wll

not show any significant binding to nol ecul es ot her
ttd).its specific binding partner(s), and, e.g., has

| ess than about 30% preferably 20% 10% or 1%
cross-reactivity with any other nolecule. The termis
al'gycaERplid g@’ﬁékeﬁly\/\lfwd & 1@feg to Bie stndti@en Wiictdomgmeabad of a specific
Is specific_for particul ar epitope which is carried

byindingeierillgiot by g%@gmiﬁﬁawr&m&@sraole@lﬂés Ypercippn s specific
b
oGBS ol WG B D0 B 0, o 15

t besematidyie; with any atheriholeediler The tertrhie aksd alpphcablewhhe:rb e.g. an
speci fi ¢ bhinding nenbers of the invention_ or nuclei

! &er@a%@orgﬁe As Hheridicrdgr HasrHevlar Ghttope prhighes am?d by 2

I t r

D B R S B b g P antigen
f bimeingfdonmedtie wilhbe ablb o \Nlndctdn thehayioas antigatsucaling the ep1tope
associ ated such as ot her pol ypeptides or nucleic acids
with which they are found in their nat ur al

enfébfa%'aﬁ%}%rs t8he ﬁﬁe EWhIcARPERMic biAdMY REmbAIe YT Mk 8nvention or
prepared (e.g. cell culture) when such preparation is
byudleic anidi amamln@mhﬂmmn@ megpers eidk prQ@@labll:n & momanpm with

ecific bi ) cl
{ eirRea v fon- afobet SROREAGs 00 P R ugfs felBy ©°
PE@stdnGally Beé BOSESiRewits MhathaHey ark @hteNBRbssiattdsuch as other
menbers wll normally be mxed with gelatin or other

c aelypentisles pr ucdeic eeide with whieh ey eredopndingheir satugal gnyigonment,
m‘%ln agﬁgﬁ/rﬁent o Wmclhlthaﬁd?ff% ﬁgrew vg%g @PJJ%{’ eﬁ%h&k}’

e carrirers or n USG agn03| S

OFreIpb@ﬁaﬁ))ls bySReSmbinantD N4 te@nﬂﬁj@gqlﬁrﬁctlﬁaymb&tro or in vivo. Specific
ycosyl ated, either naturally or

t
ROEEY ra@ab@rs ek avsleieiagidandy ke f Oapuka?%éﬁs glhlf‘é\ts(qf&fhuvants and
CHRT Grko B SAUSEE PRoBRE SRR A RBNRE O formaly e

yc Syl at
I snixazbwith blatin bhethéimrmﬁg ifarsed of cdah ﬁnwmmw plates fou wsk itbe
?ég{gg%gésggyggrg\gﬁ]égqn% Q%Irrnpllac% tlc yta%cet:plgeﬁa gaerﬁlers or %ﬂuents

when used in diagnosis or therapy. Specific binding members may be glycosylated,
either naturally or by systems of heterologous eukaryotic cells, or they may be (for

example if produced by expression in a prokaryotic cell) unglycosylated.

By “substantially as set out” it is meant that the CDR regions of the invention will be
either identical or highly homologous to the specified regions of Figures 1a and Ic.
By “highly homologous” it is contemplated that from 1 to 5, from 1 to 4, from 1 to 3,

2 or 1 substitutions may be made in the CDRs.

The invention also includes within its scope polypeptides having the amino acid

sequence as set out in Figure 1a or 1c, polynucleotides having the nucleic acid
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By "highly honol ogous” it is contenplated that from1l
to 5, fromlto 4, froml to 3, 2 or 1 substitutions

worayshes4smde in the CDRs. The invention al so i pCl/GBe®s/001805

within its scope pol ypeptides having the am no acid
sequence as set out in Figure la or Ic,

pol ynucl eoti des havi ng the n@cl ei ¢ aci dsequences as
set out in Figure la or Ic and sequences havi ng

substantial identity thereto, for exanmple, 70% .80% ..
SEFHHEIRIPS S Opbin Fogurrilaonds pyd sequpnaed NaviRg SRsfaogiat identity

i ﬁh%gfte;,tfxr &a ‘1\6’,.76%,%@(%?‘8?%%%”9%%? 99% iaéntlh ? 6! §he

acl d sequences ’i s genera determined by a ning the
spepuan ¢desitifyoof toptdnnab acidsparchsesor il two sedeiCaciyl seqarages is
can be introduced in the first sequence for best
GRS SRS SR, SRR TG PEFReses
g[(%%] ?%%ﬁ lth B@ﬁit&!)gﬁéad%x UG EQLUERS 8t bEPANBRANitAGhe second

s. The "best alignnment™ is an alignnent of two
s smueme snd ¢anpariagithe smine actderebidg¢resrnuplepidestat corresponding

identity.. The rcent ,.dentity i t er m ned .

B aonEh HesFaieBarn e sl of i FiuERGs M reapiin the
Ohigh&k peREAId8SNtI ! Thépdrbeht SRSMUENTE &8tetinird ,by%hgﬁﬁﬁg th¢ number
= nunber of identical positions/total nunber of .
pobidentinab aninbog)d reviduesientnuclepidesi withia thexegeenses (e, % identity =

Rt PR R R PR o CRBR R RIS of “Shi1
in the art. An exanple of a mathematical algorithmfor

conparing two sequences is the algorithmof Karlin and
Allhe defermipatomoyl goresat idrpity bepyass tWaspquepess can be accomplished

( 2565 FifeuiP kot 1Bdgalo i bE Al Al ETA crampte of o

IO, v § heor PoLat 6 Stich an) e
PSR FIROOBPrSTNA Atk Seie USdnt EHmad- 405 Bodistris rartin and
V“A‘l@%ﬁu'? ﬁd‘d@tgﬁ? Nﬁg%é‘a{@. SSICORA 50: 3935370 ARNASNAST hdd

to obtain n eot 1 de sequences honol ogous to a nucleic
aXiBLAST poghanss aff Alidebuli, etvantlPe0).J. BloASFiopr2d6&03-410 have

searches can, be perfor it h the. XBLAST progra .
S Gporieb e NG DLV mSIRSIoR S5 e Py porormed with
S ARUEBLASTHRERM RIS £Q08, Wodlcdbih L1P) REbBLER Ablebli® sequences

i nvention. "To obtain gapped alignnments for conparison
pbepobgsys CappettiBickEmodesules of thei inyensign a BLASSIc prokpinisdapches

élggrg%gérgo%ﬁg lw;&jhgté?g %ﬁl‘i y {}t?)ig%arff,‘%icgr% =R§(f 'wordlength = 3 to obtain
amino acid sequences homologous to a protein molecules of the invention. To obtain
gapped alignments for comparison purposes, Gapped BLAST can be utilized as
described in Altschul et al. (1997) Nucleic Acids Res. 25:3389-3402. Alternatively,
PSI-Blast can be used to perform an iterated search that detects distant relationships
between molecules (Id.). When utilizing BLAST, Gapped BLAST, and PSI-Blast
programs, the default parameters of the respective programs (e.g., XBLLAST and
NBLAST) can be used. See http://www.ncbi.nlm.nih.gov. Another example of a
mathematical algorithm utilized for the comparison of sequences is the algorithm of
Myers and Miller, CABIOS (1989). The ALIGN program (version 2.0) which is part
of the GCG sequence alignment software package has incorporated such an algorithm.

Other algorithms for sequence analysis known in the art include ADVANCE and
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PSI - Bl ast can be used to performan iterated search
that detects distant relationshi ps between nol ecul es

W@ b@s)os4¥hen utili zi ng BLAST, Gapped BLAST, anBCT/GB2005/001805

PSI - Bl ast prograns, the default paraneters of the
respective prograns {e.g., XBLAST and NBLAST) can be
used. See http://ww. ncbi.nl K ni h.gov. Another exanple
of a mathematical algorithmutilized for the

conpari son of sequences is the al t hm of rs an
AV as daggripsd iny deisilis @ﬁ@ORetttﬁl9§‘?b§?raﬁ¥t( @@%ﬁ %é‘h“? ’33 :3-5;
cEf’A‘Si’ ARG ih PearSERPONRAG ©1 ) ORIE N SRELNRES

pac as I ncorporated such an al gorithm O her

aBsy amm Bnwithar FABGAckimp iaaednisil spkorotat sots thheersitivity and speed

[ {)I ude ADVANCE andADAM as described in Torellis and
ghibesrargh.gg4) Conput . Appl. Biosci., 10 :3-5; and

FASTA descri bed in Pearson and Li pman (1988) Proc.

Natl. Acad. Sci. 85:2444-8. Wthin FASTA, ktup is

c taotatal spegific dindingmenbers of ke presesi invention ap darsqb&e@f bmdlng toa

o B TRPAT L e BohR. MBS mgh Be 8 A R TR or e be oo

S bAJtth heSi&tgO By bn&&ﬁl@&ﬁ%@ﬁtaﬂﬁ CIRB edbidtRY cdifiprising the armno acid
sialyltetraosyl ceranmi de or may be on a protein noie

| pequaRces ﬁblaﬁ@nrxﬁaeﬂy as @eﬁ @u@RBSId@le 1drido 18 apFigsrentp itﬁﬁlel 't 118
L PRaclS 3 5550 ST bR S b speions o

Fei@ui®trids; 1@Jreo}g@fg[t¢ed in a structure which allows the

bi nding of these regions to a sialyltetraosyl

car bohydrate. The structure for carryi ng the CDR3s of

t | .
o5 VRO 14l SRS f R0 Sy Rt et BEt o oty

i heaMyl ot highhehaGDieguemgion gebsantial patde the&tof irnwaichahs CDR3

correspondlngtotheCDRS regi on of al | urri
VEPEiGTS atg logpiEs a@&yatms .C%Fseoa@ﬁﬁ.t%@egﬁ%‘g@ %y naturapsg-
r B& 9’@1 ;%HWE%Q l?c%lg/l aﬁa&%@%ﬁlamyéﬁc@&eﬁ%‘&treﬁr?a%

| ocati o I nmuno i'n variabl e domarns nay be
denmnnoglebhlbyganesf eTMstmctlmes&mddbqatﬂénS\of 1Imt1ula:iglqbuhn variable

SSencss, QL Fotelns St amneloglonl | 2o Sebi U1 o

( %ﬁﬁ)]ﬂmn e FI%@P%? 4thr]§f1ﬁ&f U DRpARAEADT |H“éaRH ahd Bluman
I nternet (http://immuno. bme. nwu/ edu’ )"

Services, (1987), and updates thereof, now available on the Internet

(http://immuno.bme.nwu/edu)).

The amino acid sequence substantially as set out as residues 117 to 127 of Figure 1a
may be carried as the CDR3 in a human heavy chain variable domain or a substantial
portion thereof, and the amino acid sequence substantially as set out as residues and
110 to 118 of Figure 1c may be carried as the CDR3 in a human light chain variable

domain or a substantial portion thereof.

The variable domains may be derived from any germline or rearranged human
variable domain, or may be a synthetic variable domain based on consensus
sequences of known human variable domains. The CDR3-derived sequences of the

invention may be introduced into a repertoire of variable domains lacking CDR3
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The ami no acid sequence substantially as set out as
residues 117 to 127 of Figure | a may be carried as

WO b@5aTRR30 i N a hunman heavy chai n vari abl e donaP@T/GB2@5/001805

substantial portion thereof, and the am no acid

sequence substantially as set out as residues and 110

to 118 of Figure | ¢ may be thrried as the CDR3 in a
human |ight chain variable domain or a substantia

portion thereof. The variable domains may be derived

f FegIRTANySipreRPhimap;D N@QP&HW human vari abl e domai n

or may be a synthetic variabl e domain based on

consensus sequences of known human vari abl e donai ns.

THer SRDldMarkedr défisglwbsology 10E79-182(1998)) deagritisenethods of

TR 8 O Ry RS ooy
Fﬁfrecﬁé‘dﬂﬁwr%d MBS tHets’ @hd GBthQ/V-EﬁﬁlSIQ AbREh FH £éUsdBR

(1992)) descrlbe met hods of producing repertoires of
antn]jbadipnweith eduisensdopainats th theshird Hragreesk sagsonpef hveran VH

directed at. or end,of. t he

B BBl TR G e Ry EtinzacbRe, ks er
PrirIRE Sedclibé Rew tihik kébeltbROBWEHE cofBimA with HTIRB dfH particular
genes to provide a repertoire of VH variabl e domains

| antiody. &Jsapr3aloghvkisclariqeds, the GIRI-derewdrseaeenseyefithe gresent

repertoire : |.cul

S PERE PR s PA oBE etk Jud ™ boRBlcklnind G,
S eRleRGREffIRE chitplald PSRV dy@aink @BmbBhtd b@thsdwwgfnhtedJL or VH
with repertoires of VH or VL domains | acki ng qam:ét@ue may

afemado Prde Bgciishindingmombers ofitheigventios
L0V f

el 8 SR Yy Ot ORI ol R EGE BREEY (hfiom of
t |WE®91161(0147S§0I taytesditabie apemfid lihdiag Im&sﬁb&eymhy&be seledledisA repertoire
t he phage di spl ay system MP2/ 01047 so that
sm%sn%st@gé@m Y tHRE élioﬁb i K@lﬂ@ MBErs Yapatdselpr exemple

Egﬁfkﬁusqoﬂay(p®ﬂéh®&$of from anyt hi ng from 104

I n

I vi dual ers upwards, for exanple from 106 to
10s or 10 10 nenbers. Anal ogous shuffling or
e al.so dIS

Raelseaisy ?fjélgts %gg%'n S} Selndeha i et b7 SHoRRer
t @V&}m’m %1 | @500 th% c@s&ﬂe@%@%ﬁﬁqnﬂQH ?elﬁgdn to a B-lactamase

observes t t he approach may be used for
geerer att |ob$emefs thattthdamhiresch may be used for the generation of antibodies.

A further alternative is to generate novel VH or VL regions carrying the CDR3-
derived sequences of the invention using random mutagenesis of, for example, the
SC104 VH or VL genes to generate mutations within the entire variable domain.
Such a technique is described by Gram et al (Proc. Natl. Acad. Sci. USA 89:3576-
3580 (1992)), 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 by Barbas et al (Proc. Natl. Acad. Sci. USA

91:3809-3813 (1994)) and Schier et al (J. Mol. Biol. 263:551-567 (1996)).

A substantial portion of an immunoglobulin variable domain will generally comprise
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A further alternative is to generate novel VH or VL
regions carrying the CDR3- derived sequences of the

WO pwsnvs4emn usi ng random nut agenesi s of, for exeoplGB2005/001805

the SC104 VH or VL genes to generate nutations within
the entire variable domain. Such a technique is
described by Gamet al {ProE2 Natl. Acad. Sci. USA
89: 3576- 3580 (1992)), who used error-prone PCR

Another nmet hod whi ¢ch may be used is to direct .
neftlagsb Hed gee@ltmlwgi%ﬁ@l%?ﬂtb/ﬁl%frmwwgléweémn%% reglons.

t
B e e R

( fourttitameBiak re @68, 8815056 Feing 8@6)-fermbnad 90 efithé Eitst framework

oLl SRS B P SEASSRTBE" M i

t 29Rt Reterinhiord @@éﬁmhfnteﬁa »smle@abg‘tmmw Kt the Yaftsle ddMBin may
portion may al so include at |east about 50% of either

obe thosnafnoreally hsseciatgd avithowturhlly ocovenng kariablyi domeain rageons.

50% bei ng the C- nal % pf the fir frame
° S i R Rl G P RaiEe Sehs RPbissh Pt PRRRh Bl pon made
I BgtRBmbAfAdt DN RLhAi§edsdhBsredilt intBe Mtfo@uSAMAS MV or C-terminal
C-termnal end of the substantial part of the variable

densisluas erepdeseby Holsws ingrodnesdria rfaoyhta@MI@g @igothigr rpanipulation
n g‘t&ﬁ% @lclh}/dlrgé ﬁ%lé r1ﬁfr$c91cﬁ fall%llk%r Idt?) glgl'e %Bﬁ’lahl:g U the 1]'glvent1on to

I'on of Spec b|n

t Rethef poedih séquéatdsiigdludiag ﬁnﬂiﬁ)&n(ﬁgﬂ@lﬁlmw lwany CIDMPS other variable
techniques may result in the introduction of

Cdemapigg (ar exasaple ifbthe predygen i dipbagies) er piofsiny &ﬂ?@é&s discussed in
fﬁﬁ %&Qﬁﬁ%ﬁ%on'”g or other manipul ation steps,

|nc e introduction of linkers to join variable
domai ns of the invention to further protein sequences

'nC|Ud'n gl.obul.i n_heavy chains, other variable
dEHEPHS % it gh R ention pPrOYIqs? éa%?fqnlaﬁdlag RIS Eyrising 2

O{%alPB 1‘1%%1% d%ﬁﬁﬁrﬁs RSedirShE aRE%H ddd (E)@%ﬁ@n&@tf&l the % A VH

nt of the Invention pr des speci f
bregitins gubstaribiatly a sstpui mﬁlguras paamd bcf i.bi andinn gcide riﬁ|t<m$38 of

Bt e Aoy 5 SLPEHIEEER Sor St Pdme Beipaifmascd on

' eifher RS 9&1‘1216’1%63- SorhPfutBSr é%i)edfé ngt'hS idvedti@f dmafE B&e of the
acids 23 to 8 of Figure Ic. Single binding domains

bb@émgcd@mmmecmn theewung ecjd servence for thef Uirpgipn substantially set
SR tPSgu% 1et1 hs%ch an%mgl cﬁ)man{snmgy e (33% Qargctmg agents since it is

known that immunoglobulin VH domains are capable of binding target antigens in a

specific manner.

In the case of either of the single chain specific binding domains, these domains may
be used to screen for complementary domains capable of forming a two-domain
specific binding member which has in vivo properties as good as or equal to the
SC104 antibody disclosed herein.

This may be achieved by phage display screening methods using the so-called
hierarchical dual combinatorial approach as disclosed in W092/01047 in which an

individual colony containing either an H or L chain clone is used to infect a complete
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bi ndi ng domai ns based on the am no acid sequence for

the VH regi on substantially set out in Figure la, such
whreditesy3ddonmai ns may be used as targeting ageneGI/&Br@s/001805

it is known that inmmunoglobulin VH domains are capabl e

of binding target antigens in a specific manner. In

the case of either of the sihgle chain specific

bi ndi ng dormai ns, these domains nmay be used to screen

for co | ementary domai ns capabl e of formng a ,

t Wbragp lﬁn@m@s}o%ﬂg thej avlasr e aine Fise ADviRE She Iﬁé‘gﬁ% tWe-glain
g&ﬁﬁ)és %gﬁlﬁgﬁ%&g&g Jrfs%l&:ﬁregqg %géogg c%\k}\ggﬁgﬂage Hﬁgfa& kfé?:‘ﬂ}{lques such

d ias fHosy desCﬂBﬁYhmnbatﬂeﬂet’Bmds Tihiis neghhiyge mlmcadhlsddsed in Marks et al.

hi erarchi cal dual conbinatorial approach as discl osed

i 092/ 01047 in which an individual col ony cont ai ni ng

either an Hor L chain clone is used to infect a

conpl etelibrary of clones encoding the other chain (L

oiSpedifiahihdirgemereber bi thy preveacihaémiospeay furtbeibdominisg antibody

menber is.selected.in cordanc w th e displa

C ERGG SRS 058 et e ariER apciric RBfedp SRbY hased on

Thiesy1.86104 Sifvd 2 Fab@e 1¢ r&éy RSREchdl AVMHKSCEmahal enfidlantibody

Speci fi ¢ bi ndi ng nmenbers t he present invention may

f l]mghlfmalmmmpﬁams@mns inobiylingdnsiaarx oegh chasnor S]pa}a(r]sr specific

Ee o nggé % %ﬁ’o . gg?}g{a_-;%lgiq gn ylab)gtig %?eagtagl?ed at
t Qi C Qeﬁrﬁﬁzﬁ‘eﬁé ko @H‘ or pdt @F‘iﬂ 1Prﬁﬂl)hdgl(ﬂ)|ﬂhn %@@dyrbh%ﬁf@etrﬁr@@l from

domai ns i ncl uding hunman chains. Simlarly,
s pey aftitody isodypeg e.gelgbs ﬂgAb@EetﬂlddgM\ﬂﬂdra@glOé thesibesiipe $ub-classes,

Fi gure, | be attached at their C-term nal
ell?gthBlaﬂP'I g@ aﬁ‘g}%@%f an i munogl obul i n heavy chain
derived fromany antibody isotype, e.g. 19gG I1gA IgE

and IgM and any of the |soty e sub-classes, = '
p§ﬂlp ba&abqey deg@nstm’q@ﬂ fop@yse @;g_igath lof s gell-lines in suspension,

S(%)arél s&% Igpec&fa et BP a sgg}%ﬁ' or oe%grgg‘l%d & ld{:ath fn[? ESlorectal

0 Ca IC onse

amﬁ’ﬁblﬁﬁ afd edllsRicagE TR & Ffegdt%attllimmﬁt tixeher E‘ﬁtl@spemflc binding
tunours and cells derived from di saggregated tunp

t megrRers ofifhe presend énYenbon P g erapHiEFapeBHCs th énlpblé Mrowth of,
Ig r%}é \%[31;111&,8 ?po‘b@c{élﬁﬁ, f&f‘rﬁ)%r@sAﬁJb%s?soﬁ Yid }91%0539 bS/ WHid 4 célf]fctwely

commits suicide. It is now well recognised that apoptosis is essential in many aspects
of normal development and is required for maintaining tissue homeostasis. However,
cell death by suicide, sometimes referred to as programmed cell death, is needed to
destroy cells that represent a threat to the integrity of the organism. There are two
different mechanisms by which a cell commits suicide by apoptosis. One is triggered
by signals arising from within the cell, the other by external signals (e.g. molecules)

which bind to receptors at the cell surface.

Specific binding members of the present invention can be used in methods of

diagnosis and treatment of tumours in human or animal subjects.

When used in diagnosis, specific binding members of the invention may be labelled

with a detectable label, for example a radiolabel such as 'T or *Tc, which may be
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or induce apoptosis in, tunmours. Apoptosis is the
process by which a cell actively commts suicide. It

WO 2005008401 | recogni sed that apoptosis i s essePCT/a&B2005/001805

many aspects of normal devel opnent and is required for

mai ntai ni ng ti ssue honeostasis. However, cell death by

sui cide, sonetines referred 149 as programed cell

death, is needed to destroy cells that represent a

threat to the integrity of the organism There are two
dhttdched i Smélélﬁ S ERE mBIDARSi of heainE @ tionais g oo vensioaplrhiemistry

e

B et S P e S
nﬁb@@r@ﬂ@ﬁ })el\tsﬁidﬁﬁb bi.avd]stfarth@degtids sheaticdl eoieddslsuch as biotin
surface. Specific bindjng nmenbers of the present

i R manbe daiedsed Yi§é>épqnﬁé iver seiSic sPeRatagredhile miety, o-g
tfa%gltl % qf tunmours in hunman or ani mal subjects. Wien

i agnosi s, specific binding menbers of the

invention may be | abelled with a detectable | abel, for

g t?lﬂglgge}hgﬁg lglbgrtfglgg? #qegl% S 1%&%}}%@@?%& tlhﬁ@sglvesnbae%n shown
| PV ERAve ﬁﬁlt&%ﬂ@éi‘tcb@@ %ey‘iﬁ%&ﬁt‘i%ah? BWhaelled R@h a

art of antibody Imaging. Labéls also I nclude enzyne
I ﬁbmhsnzsl labiel. aBurietinsad ﬂ?dlﬂshclpée: eisthases. whialp etesieslgncm@rbe

BfestcEia 0 Bt eafoes  655e 2iaioRPn Meisvnstih BineiE el

'Tﬁicﬁiché toRndsuchaB @lcleshdanl hnds suthtab aa@alaﬁ R&Bokiseptidase or
bi ndi ng nmenbers of the invention have in thenselves

beireredugtane, twhigteate fcppablg eleconmenting Ipim@ugsan@eacm\z@ drugs. In
n C L1on

I EOCTINES ) ST T -

detsdristRetapentio®dr ptogiesbeh, §ut a8 bﬁlﬁ:h@ﬁmmnm&adi@amusach as’
dest rlylctl on thereof. Such functional |abels include

t 9nslsuch as ricin and enzynes such as bacteri al

car boxypepti dase or nitroreductase, which are capable

of converting prodrugs into active drugs. In addition,

t Rerts@eoid, itee dpetidic bindirtniembersay threpradehaimiventi@rmay be

ot herw se associated with che her apeuti c % i

C?qha%néggq:re glé)gﬁ PEl N oty nagg)négth %tﬁgratﬁqaémﬁnts Sither simultaneously or

s?@é‘%. c bl erp(? ?ﬁ%ﬁ ngréT%er an@ruof{ g&iﬁ? tergagﬁ t?lﬁ{/sgﬁ{eﬁyé%stegn[aemventwn

béurther provides products containing a specific binding member of the present
invention and an active agent as a combined preparation for simultaneous, separate or
sequential use in the treatment of a tumour. Active agents may include
chemotherapeutic or cytotoxic agents including, 5-Fluorouracil, cisplatin, Mitomycin
C, oxaliplatin and tamoxifen, which may operate synergistically with the binding
members of the present invention. Other active agents may include suitable doses of

pain relief drugs such as non-steroidal anti-inflammatory drugs (e.g. aspirin,

paracetamol, ibuprofen or ketoprofen) or opitates such as morphine, or anti-emetics.

Whilst not wishing to be bound by theory, the ability of the binding members of the
invention to synergise with an active agent to enhance tumour killing may not be due
to immune effector mechanisms but rather may be a direct consequence of the binding

member binding to cell surface bound sialyltetraosyl carbohydrate.
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adm ni stered al one or in conbination with other
treatnents, either sinultaneously or sequentially,

walesnasaad upon the condition to be treated. ThOUBEGBRIVS/001805

present invention further provides products containing
a specific binding nmenber of the present invention and
an active agent as a conbi ned5preparation for
si mul t aneous, separate or sequential use in the
treatnment of a tunour. Active agents may include
chenntherapeutic or cytotoxic agents including,
glsafue gﬁ{d?rggnﬂnemsbﬁ Rk ﬁ{el}ﬂeseM QM Wil ysOXR} b +<ﬁﬁj'n{§teﬁed in the
t anoxi h may operate synergistica W t
t tiernbohalpieymaesitiealscoafposition pwhisk miayi cowgpnise amlcasta)hecomponent in

active cl ude ui bl e doses. o ain..
Failn 57 G ebetn viad et oRgafRersical rifeamiisnymay

d %Hﬂrﬁnﬁee ifad SR 1o ;fétw@ﬁfg?&ﬁér@ rﬂ)ﬁhan'ngéb%ﬁ@ilﬁnac@éptable excipient,
ket oprofen) or opitates such as norphine, “or

andiliersneswiiers bufée $tabilismator wthehmaterials well keurnitotfhose skilled in the

t heor ofte.binin nbhers. of th .

| e s s b by Baohifr e SRR RO GleRe R wid e siey of

t DALt v il drédight "EYie PRicise Rafiikeof Be ChTen6r &théEmhtefial will depend

mechani snms but rather may be a direct consequence of

t 198 thy sotferrf adenbisiratising wihich may el oupy Hyectipuhg. intravenous.

sialyltetraosyl carbohydrate. Specific binding nmenbers

of the present invention will usually be adm nistered

i mt is bavibapehtindt igieqivas WEL &Y theCBimaeTPQs iféd therapsmticGdmiBiytration
rise at. | east one conponent in addition to the

E SfGOBPRFIHANhY thowah dpliverh Bk heatietien g gfher surgical tubing is
C‘%I&B‘iﬁgé:& '%}n@m{ Bﬁ%ﬁﬂe§ Sf ad %ﬂqﬁ&ﬂ '311.{51? 11?[94\1161‘{&15 s%bcutaneous

i ngredi ent, ar naceuti ca acceptabl e excip
diahd ﬁmammeulan a&irmnistrﬁtﬂcm Liptid forinu$ions maglbbelnhsed after
material s known _to ihose skilled in the art. Such
nﬁ?@P?tg}lg"@ﬁ%Hﬂ’“@@rm‘l PLPE and should not interfere
with the efficacy of the active ingredient. The
preci se nature of the carrier or other material wl|
d @peimlrammduh éalji:@iqmeomihjeadm afi th¢ sitet ofoafflictihn,che activebegredient
[ection . g. intravenous

ool b R ttatat bF £ piuBRiertly Hipe SRS sy Phighispyrogen-
f ‘Ptree Taﬂ&h@d%%thbl@ pad E@o%ﬁélf}af{rﬂd‘%ﬁhb% ! lftﬁoé‘e%mel%wﬂt QRiL in the art are
al thoui]h delivery through a catheter or other surgical

t m@ﬂlw@ t§ pa¢psiee siiable sgbymgngué,mgb?mee)qampﬂee gsopdnic vehicles such as

| d
" PR ChRHR Riton et SRR P RIERS PR e,
b?rdséﬂvhhﬁ&dstaﬁlh@dfrs RERAS Elhtldxﬁdzﬁm; dndeopRneeditives may be

formul ations .
included, as required.

Pharmaceutical compositions for oral administration may be in tablet, capsule,
powder or liquid form. A tablet may comprise a solid carrier such as gelatin or an
adjuvant. Liquid pharmaceutical compositions generally comprise a liquid carrier
such as water, petroleum, animal or vegetable oils, mineral oil or synthetic oil.
Physiological saline solution, dextrose or other saccharide solution or glycols such as
ethylene glycol, propylene glycol or polyethylene glycol n;ay be included. Where the
formulation is a liquid it may be, for example, a physiologic salt solution containing

non-phosphate buffer at pH 6.8-7.6, or a lyophilised powder.
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For intravenous injection, or injection at the site of
affliction, the active ingredient will be in the form

w@booa/1psasent eral | y accept abl e aqueous sol ut i onP@hGBR0SH01805

pyrogenfree and has suitable pH, isotonicity and
stability. Those of relevant skill in the art are well
able to prepare suitable sol léions using, for exanple,

i sotoni ¢ vehicles such as Sodi um Chl oride Injection,
Ringer's Injection, Lactated Ringer's Injection.
Preservatives, stabilisers, buffers, antioxidants

a

S35 B B 0 A YRS RS UM v
nﬁycﬂ)pamnulhmbiehtferycsgﬂsmb er systantelrreleasel foqnuldtltbmsrpiaceA in certain

;%Eslélg% ing ’Co@p%s uia 0| . d gﬁ%ro(rf Ig&srt@g éq%tse; gad'gggsllrrllclucie semi-
g&%{e%ieyﬁ %Qﬂaﬁhétﬁc@s ih Iu?élfoqimfo@rsmrs& aftiefeh, eag sWBfr&'itones or

troleu ani mal or vegeta e olls, mnera oil or
Symd;lbe:tpsulesn Implphtyklie ol ogtroadpssial suséninel wicasgnmatisrs mekde

cPAiegRaegRiTRREn i, 3 1 oh T HeaPOURARE) GieblipRingr L-stutami

ghy8ehd gﬁmnfaeetmm_gmeﬁnaté/\(maﬁaﬁ Btealfpfoguiyﬁ{dr@m(u 547-556,

liquid it may be or exanpl e siologic salt
s éP&ﬁ); prly ébhwéuowmgylnmﬂlmwbipﬂ) ar ethw ¢ anyhacesaie (Langer et al, J.

° écgn%cfsi\gzg%% 1§p26$ h$£d oppudan aEE &Rgﬁﬁoféc%i. P5088Y5, 1982).

da vid mecr osp
O iRfsofitEEdHvatitn Che pdl?ﬁ)diﬁklbs/ﬁé xar@hﬁetdefyswar-kmxsﬁ ﬁieﬂﬁfds DE

rel ease fornul ati ons g aced in certain tissu

i AL8diAdy Bipsistn ez g R S@%&aﬁ%p%&s % %&%@%ﬁﬂé@g et al, PNAS
r @1<9859. £ol {(ﬁk@s }98’& 'E%dﬁsq‘ﬁ)ar S PEHIRAP 86’%‘)% 10088046; EP-A-

matri’ces in or m of arti
S Oﬂm}%ﬂ)t BPi/e9142541 Ir-0c8Pps us08s US ]?qnémmoakal 4@5@45 and 4,544,545.
m crocapsul ar sustai ned rel ease matri %es i nc

pSYgingiely; thedipopsenesqire AE thegmal] (abpps 206,390 U T
et%ﬁ)gllﬂ W?ﬁ tﬁg 1i 1dgéo?{ alls r@ﬁéﬂh ghogf ol. % cholS?tesol the

Bi opol yners
54&16(5&6proj)986>)1,bemg| a;ip(s&dffydt’rmopﬂhiaﬁata@thapolwpept@a leakage.
et hyl ene vinyl acetate (Langer et al, J . Bioned.

Mater. Res. 15: 167-277, 1981, and Langer, Chem Tech.

1@“118 §0r;1?§91t1319§1§§1 be hﬂﬁﬁﬁﬁ%é 116 8 WealidtdNfarinBeto a tumour site or other
pol ypepti des are prepared by wel |l -known nethods: DE

3desi®d site ormagps delivered insd mamas) whish ig2rges688w08600ther cells.
1985; Hwang et al, PNAS USA, 77: 4030-4034, 1980;
EP- A- 0052522; E- A-0036676; EP-A-0088046; EP-A-

The compositions are preferably administered to an individual in a “therapeutically
effective amount”, this being sufficient to show benefit to the individual. The actual
amount administered, and rate and time-course of administration, will depend on the
nature and severity of what is being treated. Prescription of treatment, e.g. decisions
on dosage etc, is within the responsibility of general practitioners and other medical
doctors, and typically takes account of the disorder to be treated, the condition of the
individual patient, the site of delivery, the method of administration and other factors
known to practitioners. The compositions of the invention are particularly relevant to
the treatment of existing tumours, especially cancer, and in the prevention of the

recurrence of such conditions after initial treatment or surgery. Examples of the
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0143949; EP-A-0142541; JP-A-83-11808; US Patent Nos
4,485,045 and 4, 544,545. Odinarily, the |iposones are

wotooshes4doral | (about 200- 800 Angstrons) unil aneCT/&B2005/001805

type in which the lipid content is greater than about
30 mol. % chol esterol, the selected proportion being
adjusted for the optinmal rat& of the pol ypeptide

| eakage. The conposition may be administered in a

| ocal i sed manner to a tunmour site or other desired
sfechnigpesing pseiogrds Mpatinediahoye eaisePunhinRemaingfan’s

t . hep:.cel h sitions are
A
"therapeutically effective amount™, this being

sufficient. to show benefit tao the individual. The
ad e aPtBAsIRNe caRR JRITTERRLDY RINGICTARS DasedPrid Hhambes of parameters

ofnc R 5{/1 'f%}fe’i@\#xgg‘ Ia%é(‘%é)!, v@?@? ndy ity loR het@hbfiBn R gftreated, the

severit ei'ng Treated. Prescription o

t a@bemegtdient ipingleimisisensd anl tHe saye okadministratit. hinrgenénal, a
responsi bility o ener.al practiti.oners and other.
eapEdengrieds Ot edfabyare B4 Ubake Hatedtne Stlipa o
di2eptRris HesifaBlel eadRentrititR i @RElsE bPibpRdxitAkly 0.1nM is normally
i ndi vidual patient, the site of delivery, the nethod

ofuffidienti Ko eaanple, adesest ABPmEALt afrantikerdiproviges a serum
P e el GufTRERM o AP nB iy SRAE R o ©

tunours, especially cancer, and in the prevention of
the recurrence of such conditions after initia

t Asatravsh sudelingr dses of Eti@ﬁéie&madfbetgﬁf@mwﬁﬂsqi@é@%ﬁ&' of 10-
DABRERL, FIBLHALR S SBPHALERN iR L pERUERAS Fqun

188&vald iveordpt ioRlinthOs £ seaaim 1be:] deéxxesd ofehe byncpintysioni thatpermits
based on a_nunber of paraneters including, for

esatwgtian obihe siabyltetragiyl g¥POhXEYEr i ty of the condition

being treated, the active ingredient being

adm ni stered and the route of admnistration. In

g&he tade, of shes@mupositimnorilitieatepardenf uppml the ppipedes ofithd binding

anti bodies. that permts saturation of receptors is .
GBSFRSb @ ADRHEGHAY AL R HeREVSS - T s Eign of the
gggl%ﬂégleg?mﬁbhﬂulﬁ%ﬁ, g &ibinisEiorLrRMP R sit aH@38e 6f dosage,

ant1 body provides a serum concentration of
appradinicabtoddrync2 Of Mef mticaippraxedrghepathdpgihal coagision Affligting the

rough qujdel.ine, .doses .of anti I es .be given

WLy AR08 s B 2, Bl EERTRAE b Bigieqgoses of

aBpoResantibsG B paisiPel sukRisaeh &l JiBesed, BHYEM dosages may
range from about 10ug to 6 mg per dose. Different dosages are utilised during a
series of sequential inoculations; the practitioner may administer an initial inoculation

and then boost with relatively smaller doses of antibody.

This invention is also directed to optimise immunisation schedules for enhancing a

protective immune response against cancer.

The binding members of the present invention may be generated wholly or partly by
chemical synthesis. The binding members can be readily prepared according to well-

established, standard liquid or, preferably, solid-phase peptide synthesis methods,
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intervals in order to maintain a serumlevel in excess
of the concentration that permts saturation of the

W@ 2@bsbg4ed r aosyl carbohydrate. The dose of thePCT/GB2005/001805

conposition will be dependent upon the properties of
t he binding nenber, e.g. its binding activity and in
vivo plasma half-life, the coddicentrati on of the

pol ypeptide in the fornulation, the adm nistration

route, the site and rate of dosag1 the clinica
t gpraralificecrintionn ef Which i bropdiyavaidble (see. ok srampls. dmf M. Stewart

¢ Qﬁﬁ% D3 uﬂ£ f%dlﬁtﬁtﬁ% P%D?ld? %&htglﬁ&s "’Eﬂde&lﬁ&h'lﬂlé&ﬁe Cﬂélfdcﬁl

e sk Si'ci an or exa
dasepany, I&Qﬂ&@dOlﬂhraﬂi (1984ly irpkf. BpdhnAkY ambA. Bodanzsky, The

- Estcs PLRIRAR Somo B rIEE: Viej age NoHOLR (RO PP amipplicd
dpSAg nﬁugoﬂtw%iéﬁqnwmﬁm %%Eﬂe{ﬂégg]fcaﬁ%?{)t bthey may be

i nocu t| ons ractitioner ni ster ‘an
i prdplaald in mlutlbxa,thyahe hquidtphese rbﬁhsd on/\by myr @nzttinatwinyof solid-

Ile s of .ant This i ntlon s. al .
dP %Sgt 1@%}113 SR e ARG iPh RISy ooh DY Qe ORUASHrg RE respective

iéh RIOhEE if JRirk DS ERRAN 3RePRBIR AL ofcaﬁg‘i)%tectmg
T e b| dlng menber's of the present invention nma

germipabeidgphaehty bpmtrednetion dfythe tesidue X bxsgﬁﬁctmswfsthe TRgpective
b|n n nige .S _can _be readil reﬁlare? according to

e PRaE aEFHEiG e8P Ak % taptheB VS PG o o abl y.

sol i d- phase peptide synthesis nethods, genera

descriptions of which are broadly avallable (see, for
eXaeifies conveniEnhvaspEpiertciag 8 bindig memher, acopiding PRk present

cERsa BB ERRR e FRIeROH ol & G TRl g iman
aeﬂprésmcﬁp@amky The Practice of Peptide Synthesis,

Springer Verlag, New York (1984); and Applied
Bi osyst ens 430A Users Manual, ABI Inc., Foster City,

¢ he%{p%s@ﬂtaﬁ ase lﬂn@{eﬁ gg%u&% aRi &?{ﬁé@gur#oac %}g{d%ﬁll:(gc?ng Q¥pecific

I qul by "any conbi ha
S bindmgmsmbeﬂ ofghe prepdnd sreveatich. SNu¢lic aniddhemdastDNA ﬁngNA Ina

y first conpleting the respective pe tide ion a
tﬁeerﬁerrqdr aspedt; the ATARR IYFEIOR ProYEdes R LEiC Feahty 35151 Safw

P Egéc?fﬁ,t bi gln% r BEHRAn W ?ﬁ '3%1 deftied! dBb{Q A éﬂgs &fsuch nucleic

resi ue X feaction o e respective carbonic
oac1dunk€f grova iadii guresr 1@ lbead lc.vEheleilledhpérsen wikbeealfle to determine

Qg@q;lﬂg{twég nd\é qrtlxlﬁgg] tﬁr}cﬁ@qu?l{tm%s ?déju% %cl%icba{c?cgsi wnk%c}%%) s%ll provide

a specific binding member of the present invention.

The present invention also provides constructs in the form of plasmids, vectors,
transcription or expression cassettes which comprise at least one nucleic acid as
described above. The present invention also provides a recombinant host cell which
comprises one or more constructs as above. As mentioned, a nucleic acid encoding a
specific binding member of the invention forms an aspect of the present invention, as
does a method of production of the specific binding member which method comprises
expression from encoding nucleic acid therefor. Expression may conveniently be
achieved by culturing under appropriate conditions recombinant host cells containing

the nucleic acid. Following production by expression, a specific binding member may
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invention is to express the nucleic acid encoding it,
by use of nucleic acid in an expression system The

w@e@saog430 nventi on further provides an isol at eBCTYGBR@5001805

acid encoding a specific binding nmenber of the present

i nvention. Nucleic acid includes DNA and RNA. In a
preferred aspect, the preseni9invention provides a

nucl ei c acid which codes for a specific bi ndi ng menber

of the ipvention_ _as defined | es 4 such

nGe Fsé’faéeda@déofeﬂ“é‘ figdl gmeepy ﬁ‘ﬂlﬁf\g‘ eetgc}}“équq CRiged @S appRpriate.
skilled person will be able to determ ne

substitutions, deletions and/or additions to such

n Sgktelins faailasngwndéxpatssionsif ialpolypeptidede aavasipeyodffdifferent host cells

b|nd| nenbe t.he se nventi on sent
 HPOR T oot s i BB e IRy SipgiiGp BRIES ¥t and
PhashHus sy&&tr@ I $Mantrh ARSI Rk O DEbIRXP Eli%sa‘i'ﬂ @R expression of a
cassettes Which conprise at |east one nucleic acid as

d bsterdlbgsas @blypepu@heclpd@@bnmsq Irapestericyaryadels, ielaviclieshaly

reconbi nant h hses one a9

C BAEE R RRBE ST 6 mol? riclut BT 350 B BinelR | common,
e pEBEtrdib R e RERbSY i CE. ol IThe eﬁ’?x@'ﬁ&cﬁn of arltiBedie8 memmmady
fornms an aspect of the present invention, as does a

méreEwensfin prokavetic spllsonich ReEspdics tedl asiablished inheat. Fora
V"‘Pév%lv TEEE ?or% ?ﬁlg? g@g@&@ %oeﬁ%h%gl %9@4@%%’12@]{% )l/ExBreessmn in

nucler’c-aci press y conven

aetikey&it deyls euitidltiné mgﬂwvdzanata@wmpgd gxiileedcia il art @mn option for
reconbi nant host cells containing the nucleic acid

F@qu@ﬁﬁlfﬁgoﬁcﬂf Teedici Rlipg mERbER 85 5 TecaniisRIeN for egemalerRett,
qﬁi‘%}? T o 5@%%% apf'lrlfl b c?ld M5t Wi Bzorech 6:553-

& tech nique,” fhen ‘used as appropriate.
f 660 ¢1998).ng and expression of a polypeptide in a
variety of different host cells are well known.
Sui tabl e host cells include bacteria, mammalian cells,

y ‘Sﬁﬁﬁblé‘ Qgct@@%hll BY bhdken BY SR MBctedRIHBLiRY Iﬁﬁbﬂé rided latory

aval | in the art for expression of a rolo
p sd:qrpacpﬂs; meluldmgj pramotEhn samlsncehansmgatoo vEuyness) pcﬂyadelaylauon

ceIIsh baQﬁﬁhanster kldne aEﬁgnD use el ano
c SPGUEDCET CIIPARSFT SEHERESS: %Ra S &S 2pd 8 F?e@&e%“{ié@%?ﬁ’f‘éf’l’mte
hegEtorSmby bé BlakmidshGirfeRy. eﬁrﬁl‘ Qrbr%agé?ﬁlﬁb p%?op’i‘ﬁga. For further

antib ody%’ragrrents in pro aryotl c cells suc
c Oetiails seewksirlexamplgbd amsbredk ehalt, Méoleqular Cloning: Advibevatoryddanual:

f ckth Techngl o 5 1

Egigrl%g@ﬁg;g rg’%llﬁ kpnng ﬁgfborBtotl)oratory ressg%[l 9%9). %\%anysl%no(wn tecl)mlques
and protocols for manipulation of nucleic acid, for example in preparation of nucleic
acid constructs, mutagenesis, sequencing, introduction of DNA into cells and gene
expression, and analysis of proteins, are described in detail in Ausubel et al. eds.,

Short Protocols in Molecular Biology, 2" Edition, John Wiley & Sons (1992).

Thus, a further aspect of the present invention provides a host cell containing nucleic
acid as disclosed herein. A still further aspect provides a method comprising
introducing such nucleic acid into a host cell. The introduction may employ any
available technique. For eukaryotic cells, suitable techniques may include calcium
phosphate transfection, DEAE-Dextran, electroporation, liposome-mediated

transfection and transduction using retrovirus or other virus, e.g. vaccinia or, for
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eukaryotic cells in culture is also available to those
skilled in the art as an option for production of a

W@ p@si168480 bi ndi ng nenber, see for recent revi eRCT/GBR005/001805

exanple Reff, Crr. Opinion Biotech. 4:573-576 (1993);
Trill et al, Curr. Opinion Biotech. 6:553- 560 (1995).
Sui t abl e vectors can be chos¥h or constructed,

cont ai ni ng appropriate regul atory sequences, including
pronot er sequences, term pator sequences,

piBsSrA gelity Paatloviruse figehresuial estltatitledediniies 1ay g ke calcium
R P LIS OPUOREAS St BSL B T
appodpstioatreay bofollbwed by cawbirigod adlosees expoessioxdmmh e nucleic

Sanbrook et_al, Ml ecular, oning: .A Labor.ato
MRS by cyltadng hosh Feléa@esﬁppﬂﬁ@%ﬁéw&épfqe%’a Pg%rgfne-
Press (1989). Many known techni ques and protocols for

mani pul ati on of nucleic acid, for exanple in
phepereathodimett, the abeeic aati of thoinyentingtis jntegratwd énteshesgenome

sequepci ng, introductio f A into,cells a ene.
clet ebmnomshef Ghspystl BegsbimPrlve Brosudlly A fiomer
dgdodbhces WhihSHBRbteSbcAhbin@itsh witPhHl denbineliaGeES dhrite with
Mol'ecul ar Bi ol ogy, 2nd Edition, John Wley & Sons

( gtoedyd teThmiguesa f urt her aspect of the present

i nvention provides a host cell containing nucleic acid
as disclosed herein. A still further aspect provides a

MEhO s &R Meh8bM 8lsb Povatts @inghsdiwhicheem@tiSesaird d dundtract as
host cell. The introduction may enpl oy any avail abl e

t elatediabeie. inEB EXBIgRHPT Bstean Heprder togyPieahR ehecHihinding snember or
g@ﬁﬁﬁ%§hgq5m&gkciun1phosphate transfection,
L Dex

ran, electroporation, |iposone-nedi ated
transfection and transduction using retrovirus or
ot her vijrus, vacci nia or, forinsect ce

.g. s,
bBEtTEYh feqistes o géoélaaép%qt & fhedByqnéion &tf a4t @41 oLk Qjbgaspects
g?z)é/ftdtﬂ Gl e At a@gﬁr%w cfbrc*lﬁil@nt% T s inco%)orated to the

ctroporation transfection using bacteri ophage.
Thélestrextent petmited bplavbe fol | owed by causing or
al l owi ng expression fromthe nucleic acid, e.g. by
cul turing host cells under conditions for expression

OfixhiS1dENe. In one enbodi nent, the nucleic acid of
o

ntion is integrated into the genone (e.g.
chronosone) of the host cell. Integration nmay be

PABCHE R Wil it Be BRs el SRS RTFe Bl ubba ifine crampts.

Reference is made to the accompanying drawings in which:

Figure 1a shows the nucleic acid and amino acid sequences of the SC104 antibody
heavy chain variable domain and a part of the constant region, Figure 1b shows the
identical sequence to that outlined in Figure 1a but the Kabat numbering system has
been employed, and Figure 1c shows the nucleic acid and amino acid sequences of the
SC104 antibody light chain variable domain and a part of the constant region. Figure
1d demonstrates that the chimeric version of the SC104 antibody, produced by a

transfected cell line, binds the target cell line.
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standard techni ques. The present invention also
provi des a nmet hod whi ch conprises using a construct as

W@ t@bam4above in an expression systemin orderP€DGB2005/001805

express a specific binding nenber or pol ypeptide as
above. Preferred features of each aspect of the
invention are as for each of2the other aspects nutatis
nmut andi s. The prior art docunents nment i oned herein are
incorporated to the fullest ext 5§rn1tte

XN E51s PrasapleRansEring Pinding K3 PﬁB@g of ?ﬁnt 1H@F (Colo205,
| L10vERT, DRI RIHANSE mﬁxzm Wﬁqu‘%‘“ 8431, PAL

‘to theé acconpanyi ng diawm ngs I n
S odv© A3 Mmd:frmlmimﬁﬁ))a rﬁfelhls WaECs siamea_h beEiI:A%Acaﬁd tetselts are

SC104 anti hea Le mai and a part
P00 oharahans e DS i shaeeainn Jyae ph 3y SafeRan
s ERERthOb fnlaﬁ% Qudiionsd tHerfoﬁb\g §%e11@1n9wc1t7beH+ﬁai:9aLovo

er|n stem has been enp and Figure Ic
s EoanOﬁhMKdMﬂ RIRY and a4ah. dCa}h woreatambctlaqmdrr@fés of the

SC104 ti body light ch ble d [ d
o PHESHSREEE PRGN GG OO e Be o aged a5 X-

t BRafk RdrEREN EelVERS | SN 02729 B QuspfikabyIebhdRAGY a ﬁé’éﬁ@e ¢6ftrol and
by a transfected cell line, binds the target cel

| racegmbegravio . i An ssogynep matechednotibedyi ia gsetﬂ 5ch rw@a@Ye control.
SC104 to a panel of cell lines (Col 0205, C170, MCF-7,
MDA- 231, NMNDA-435, T47D, ZR75, MKN45, RI D9, T24, A431,

PR guadslisQAMESh (ehbdmsitngty Bfnamgm)clon%dubomg & freshly

st al ned by | SA and results are expressed. as
aé@@ggsag?éei qczl@s Pl tumeur sellshacassayedibydndipseyipaupeflyagesgence and

SR R LR S S M

aﬁdhv‘iéﬁel.tuxﬁelhﬂs were stained by indirect
i mrunof | uorescence and anal ysed by flow cytonetry.
Results are expressed as Xnean for each cell line.

C%g#é 2% 4 E}&* @@hbﬁ@raﬁ%f%@lﬁﬁ%et%flscﬁ%4%é%%iphﬁﬁgd eR 1Ay

ecognrs ew sy sot yped matche
aammgmdtyld |t1$momr@iycmd;ipiai gxegalt II\he Cddnntigdn (OPKPargly@prateia purified

Jrg%g{] @glﬁgg 1ty c?lgon?étggrla{)wy ?190%'081%%&11) %EA ??iﬂﬁﬁ)c'a
glycoprotein purified from colorectal tumour live metastases by affinity
chromatography with 365 mab) and glycolipid extract (glycolipid extracted in 3:1
methanol chloroform w/v from colorectal tumours) were dried onto microtitre plates
by overnight incubation at 37°C. Binding of SC104 mab was assayed by ELISA and
results expressed as absorbance 405nm. SC101 and anti-CEA antibodies are included

as positive controls.

Figure 5 shows HPTLC plates showing A. SC104 immunostaining of fractions
collected from 36ml bed volume column. Lane W is the whole C170 extract prior to
fractionation. The first 6 x 10 ml fractions collected are spotted in lanes 1 to 6 while
the last 14 lanes represent the next 14 x 3 ml fractions collected. The SC104 antigen
can be located in fraction 6, with Rg 0.53. B. Secondary antibody only shows no band

indicating that binding is specific to SC104.
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di saggregated col orectal tunour cells, as assayed by
i ndi rect inmmunofl uorescence and anal ysed by fl ow

W@ a06/res489/. Each point refers to the nmean fl uoPEFCBRA®S/001805

for an individual tumour. Figure 4 is a graph
denonstrating binding of SC104 mab to purified CEA,

Cl4 antigen and tunour glycoPZpid extract. The Cl4

antigen (90KDa gl ycopr otein purified fromsaliva by
atfinity chromatogra on Cl4 nocl.onal), )

( Femwed 158 {ESpor! ﬁeﬁgﬁ%mgf@éam ARG Phiriction Lapugting three

L'gé?dsa nt(ti@RF% s BYrvRbh RRIOIS0 ﬁlﬁrﬂﬁa(ﬁgg@mln‘ﬁhﬁﬁbs%ng of the

glycolipird extract (glycolipid extracted In
3 sdmerBhttanogave hroe olortrandd betiveemRe0136rand 039. t unour s)
were dried onto mcrotitre plates by overnight
i ncubation at 370C. Binding of SC104 mab was assayed

by delsd PAS RPIOTIL S hﬁe%h@%ﬁ{gmm iASnABSAIARNGEWHES Y0 extract
SC and anti - anti bodi es are included as positive

c flane W)s fraqsucgm dag Grindsleigbyosylped tipid danpvlin fntiges@re4

P B o Rzt FERSTR UFES 88 1 R) PARo Bt ectea
t @y fheampid ﬁﬁ@tldncfﬁllo@_h% cfel-gl os§latiod By Uéraﬁﬁcw%l &Sse.

coll ected are spotte anes 1to 6 while the |ast
14 | anes represent the next 14 x 3 m fractions

TR a%‘%?ﬁggﬁsd%fﬁﬂﬁ%g%&g@ig%@ O%e it g%tg(fla Igéjfbdr:ﬁ]tlalla/ rﬁumﬁed

s laatgenn @chéih eharledhdiahte mige Tob@tonkwf mqbim@etecse&lpﬁmdfnewapmr
SC104. Figure 6 iis a HPTLC pl ate show ng or ci nal
sﬁta“irﬁlﬂ& gres flrand i ontagn F’@\?éfélln}lﬁ“gglﬁ’ﬁ?@ée B%@ﬁ%% afjgen felfowing

SicRGhNeRE a(ﬁ%ogﬁ @r%gmp ipﬁ&ses {&3hectiTiRA Released

nost al ni ng action gave“three tight
bahgssabcﬂtamdempzﬁmﬁoﬁﬁlt@md aQuiths pEasguamd f%ellﬁnch; ihf@Tth€organic

I h SC104 i mm ciyo0 .
CRBiECEATp! ooy e eaipro b BEAG i el phase depending on
devethy %@Pa}‘llty’“ Efhek BRind 4(a{ré‘ﬂl% skhe a ﬁﬁ@du@ %Hd nRISBENEREd fractions
in the whole extract and fractio 8 to 0.46),
bin th@cab‘aamg of catemelst g@ycanaset Hentigep nscldd’cercmrt (iR@rO 48inddidt Gygrior to

er.am de ase. gure 8 is a
BRSPS R bt R el SR R oy L b i a1y
purifi ed antl gen. Pencil marks indicate the | ocati on

of l'ipid detected by iodine vapour
Figure 9 is a HPTLC plate showing SC104 immunostaining (A) and orcinol staining

of (B) of simple (lane S), glycolipid (lane G) and phospholipid (lane P) fractions from
C170 cells. Antigen is detected in the simple and phospholipid fractions (Rg 0.54,
0.51 and 0.41) but not the neutral glycolipid portion. Orcinol staining reveals two
distinct bands in the phospholipid fraction (Rr 0.54 and 0.51) that co-migrate with the

antigen.

Figure 10 shows 2-dimensional HPTLC plates of C170 whole lipid extract followed
by orcinol (A) or SC104 immunostaining (B). The first dimension was developed in
50:40:10 chloroform: methanol:CaCl, (0.5 % w/v) and the second dimension in
10:4:2:2:1 chloroform:acetone:methanol:acetic acid:water. The antigen migrates with
RF 0.48 in the 1* dimension and does not migrate in the 2°%. An orcinol stained band

is again seen to co-migrate with the antigen.
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staining. Lanes 1 and 2 contain the ceram de gl ycanase
treated antigen follow ng separation into the aqueous

wa@ar@saogyani ¢ phases respectively. Rel eased PCT/GB2005/001805

ol i gosacchari des partition into the aqueous phase and
free lipids into the organi c phase. Any undi gested
glycolipids will partition i2do either phase dependi ng
on overall polarity. Lanes 3 and 4 are the sane
aqueous and organic partitioned fractions in the
absence of ceram de gl ycanase. Antigen is detected (Rp

PSR L L R G BB P oBon gy s 1
phit 2) aﬁlﬁﬂz\mﬂwu 86307 denﬁﬁlmaﬁbﬂb? hﬂ@aﬁﬁhd@@%@sﬁbm obe-sialylation
staining of (B) of sinp gl ycol | ane

Gesulirel HBP mﬂmﬁguseﬁu@pa ﬁéthp)leqs rpaka{r (Rrd46} f&%t@ﬂaml a decrease in

c the sinple and

p%(l%%snp ‘f&:} %%P?g&?y@ﬁw%%&& 0.51 and 0.41) but

not the neutral gl ycolipid portion. O cinol staining
reveal s. two distingt bang [ _tge phosphol IH

f Figsrs bnshoris a B LG ipte 0 %7(? Heif! Teastippsgrom slligacalupHe Plates

C%%egﬁg ?cf: \kfﬁh’ S@éé@ (B51Q¥&n ﬁa@z' ABHSH AR (E'Faij-s%ﬂ(?é@&/ﬁﬁ offinol (C)

extract fol'l owed "by orci nol
Saifidhydrinins tAaltrgem g/ a Bytect®then the mdtolajazmmms(lm Wasand the

\(/jvi%é@ %ﬁﬁgly%@i;gggg%bo%g,( h%@prﬁéra‘?dﬁ 4Ns. aQ 1gen \Ghs §QeRedln
C Bl Al B RABHEIRS of‘ﬁﬁ&?ﬁ@ﬁm%ﬁﬁmﬁ g%'oﬁ?l &fion {lake P).

antigen mgrates Wt 0.48 in the 1st dinension and

does not mgrate in the 2nd. An orci nol st ai ned band
seent CO- ra en. Figure

i 1%%9%%1?6 %Sf‘%h I%‘?H?v&a ‘%&&%ﬁﬁtﬁl}?ﬁ% al gﬁ‘bwé‘? Hef 16 bross-

aftabORith BCL04 (tlaadast ctoagact bvidng atﬁhtsﬁlﬂyﬂt Léwighea Bpmolecule

de-si al ﬁ;l ation by neuram ni dase est 1 on.

DBreyi ol |eaa1iu@ndrf@rs@1m@&jpptﬁn%}@r1%? 8M#0dyt ai ni ng of
the less polar (Rp 0.46) cluster and a decrease in
staining of the nore polar (Rp 0.62) cluster. Figure
1 Bighfo s démbiidtrates adsadgeancS C IOU R ot dip Akeplicaode caimii,radsand for the
S|I|ca colum. Plates were probed with SC104 (A)
s @é%wuawpa%@armey af lzstwew -4p%P amentl@?%%aﬁﬂver
wf%)a Qll nhydrin (D). Antigen was detected in the

EXtract (lane W, and the sialylated glycolipid
fractlons (lanes N1, N2 and N3) . No antigen was

olgfg%;ey 165d shlor\;vs the purified SC104 fraction from sputum competing with SC104
biotin for binding to C170 cells.

Figure 16 is a histogram demonstrating the effect of SC104, or control 791T/36
antibody, on C170 tumour cells. Cells were stained with FITC labelled Annexin and
propidium iodide and then analysed by dual colour flow cytometry. Results are
expressed as the % of cells staining with annexin, PI or both. SC101/29 is included as

a positive control.

Figure 17 is a graph to show FITC-z-FMK-vad activation of pan caspase after 6hr

exposure to adherent C170 cells. The results are expressed as X-mean.
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either the sinple (lane S) or phospholi pid/ neutral
glycolipid fraction (lane P). Figure 13 is a graph

walersnes4s@t i ng t hat whil st the SCL04 anti gen WeST/&82005/001805

to crossreact with SC104 it did not cross-react with
an anti-sialyl Lews a (a bionolecule previously
eval uated for clinical pote®4al) or 19/9 antibody.
Fi gure 14 denonstrates, using an SCl04-Protein A

PRI e el HEb s Boe FORHIIE TTEITT SR bf Sc10s
SiibBay 9?&01 Edtﬂvléﬁﬁ tréted BQYSard H)%,hﬂfﬁlﬂ laf b 86oapled Afntrol.

fraction from sputum conpeting wth SC104 biotin for
binding to C170 cells. Figure 16 is a histogram

nonstrating the eff f SC10 r. control 791T/
o Ao Ot et of aremed ol ) il BragSrbly a2
WK -FAdTanl e (B R ARBEHAR bR @%nfﬁdﬂﬁﬂyi FedRtd DA @eayandsing
then anal ysed by dual col our ow cytonetry. Results
aammesiupY EFEEEdndpropidiunsiodideel | s stai ning with annexin,
Pl or both. SCAA/29 is included as a positive
control. Figure 17 is a graph to show FI TC z- FMK- vad

apilshieAt0 PoweforAhb skasRa st B Haili§hmuenrtRestitelistelposed to the
adher ent C17(§ cells. The results are expressed as

xdugghmntberyof eells sxprea® inseaniiobsT eba pmge obtumaur gell lings (61910205,
|l - . -
R e e S R

coptidablensfty etadmgkd 4d@mnst rat es that if SCl04 treated
cells (A are also exposed to 3uM z- FMK-vad i nhi bitor
(B) cell death can be significantly reduced as assayed

U nnexi c i = . .
R
ekpVs egirdpldtbe{rdmagpioairdeti rviabfility ebdudts €%posetityt=onumber of cells
control) if of a ran f tunoyr cell lines (Colq2
CTReSeckfp2be dE/LEVS] OF s CHEREAFO GAHALLs| et e (Rl TS and
d%ﬁaﬁh&%%?éﬁdl\ﬁ%t@@@mﬁpti cal density reading at

4

nm Figure 271 denonstrates IC50 fits for the
tunmour cell lines, C170, Col 0205, HT-29 and LoVo

SF’%E}%D ﬁ %tafgq?ﬁﬂfggbg%ﬁﬁq%@q ﬁ)?allt{onvoif %?riné)lilrtc)éllg ,ee%tﬂgrt Bc’y égﬁﬁx or
glutaraldehyde does not significantly alter the binding of the antibody to the tumour
cell line C170 as compared to those untreated in media alone. Cells were stained by
indirect immunofluorescence, analysed by flow cytometry and the results expressed

as mean linear fluorescent values.

Figure 23a shows that SC104 does not bind in a homophilic nature in the absence of
antigen. Microtitre plates were coated with goat anti-mouse IgG Fc specific antibody
prior to adding increasing concentrations of SC104 antibody. Bound SC104 antibody
was detected by ELISA with goat anti-mouse horse radish peroxidase and TMB. To
determine if SC104 could bind to itself SC104 biotin was added and its binding
detected with SA-HRP/TMB. Controls included, SC104 which could not be detected
with SA-HRP/TMB but both SC104 and SC104 biotin could be detected with goat
anti-mouse HRP. Results are expressed as absorbance at 570nm. Figure 23b then

shows that SC104 does bind in a homophilic fashion in the presence of C14 antigen.
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exposed to the drug/ nunber of cells exposed to
control) as determ ned by MIS and optical density

wo eaditogy3@t 490nm Figure 22 is a graph to shorCT/B&2005/001805

the fixation of tunmour cells, either by Cellfix or

gl ut aral dehyde does not significantly alter the

bi nding of the antibody to tB& tunour cell line C170
as conpared to those untreated in nedia alone. Cells

P i tE FooRR b airiBen PELS |0 Bl Se et el i anigen

| 'Iﬂ?sax{/asfdogl ﬁxgé&%ﬁh Y& éﬁﬁsmoﬁeq{ﬁpﬁm s0ops bfoﬁﬁtwag%l“added

does not I'n a honophilic nature in the absence of
amt ingensing/amceniratians pahditts bindergew ssodet@tedwith SgeERP/TMB.

ti- | gG d [ t ddi
- Rer R G tct it RROTORE BAo&B04 ant | body. Bound
SC104 antibody was detected by ELI SA with goat

anti - nouse horse radi sh peroxi dase and TMB. To
dEigwe?his 4 grapicdemonstiating tieredfeetonfi 3 Eprousciload it mntibody

COR RS 1Rt SRR o i) o B ot ot shown
Wahd) 534, HRIY duvBb2 W cEID WasHeldHhi@sdchySUTGAnlaiotitdl defitydteading

be detected with goat anti-nouse HRP. Results are
et ¥Woged as absorbance at 570nm Figure 23b then
shows that SC104 does bind in a honophilic fashion in
the presence of Cl4 antigen.Plates were coated with

CFguad2$ gengrapitl dSadikdraaskd td dfﬂacte@ﬂi Hﬂ@,l@lsm@tlﬁ |M1tomycm C,
antigen. This was _confirmed with goat anti -

fin aed hampxigen on (AL eals ﬁlta%r&é@waqr i ﬁ%@é@ﬁ%wm SC104

COneE I,pl.ng was detected with
S%%&T%W%esu Jillalllldbr%(g_}?explreessed as absorbance at

650nm Figure 24 is a graph denpnstrating the effect

O AL 50 G168 BB S0 E e S
agbiBRdiol BPSC ﬁlpé‘iﬂ) Sfflméuéox}:&ln otge ?fﬂmﬁ ot €176 %Eﬁ&gré??ss

det erm ned by S and optical densify reading at
490rwing Ei g}meemzs a)svaqha)ﬁﬁlla@wmatfmwsgncaseredfalt dayss/, 9, 12,

T TORY SRR LR P L are B FherCeshBnaters fested

Wisfiih eRi&dOICB0H ipll0 Dhg) Aonwbl dhtiBedPfh @UrhHM 5AFONEucovorin
(12.5mg/Kgiv) or SC104 ip (0.2mg) and 5-FU/leucovorin (12.5mg/Kg iv, ) on days 1,
3,5,7,21,22. b) A survival plot demonstrating the effect of SC104, 5-FU/leucovorin
or the combination of SC104 and 5-FU on the survival of nude mice expressing C170
xenografts. Animals were treated with either SC104 ip (0.2mg), control antibody ip
(0.2mg) and 5-FU/leucovorin (12.5mg/Kgiv) or SC104 ip (0.2mg) and
5FU/leucovorin (12.5mg/Kgiv,) on days 1, 3, 5,7, 21, 22. c) Animals were weighed
on days 7, 14, 21, 28 and 36 following treatment with SC104 ip (0.2mg), control
antibody ip (0.2mg) and 5-FU/leucovorin (12.5mg/Kgiv) or SC104 ip (0.2mg) and 5-
FU/leucovorin (12.5mg/Kg iv, ) on days 1, 3, 5, 7, 21, 22.

Figure 27 is a graph demonstrating the effect of SC104, 5 FU/leucovorin and a
combination of SC104 and 5FU/leucovorin on the growth of C170 xenografts

growing in nude mice. Mice were treated with %FU/leucovorin 25mg/Kg iv on days
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Fi gure 26 shows graphs denonstrating the effect of
SC104, 5-FU/ | eucovorin and a conbi nati on of SC104 and

wGRlds1es460vori n on the growth of Cl170 xenogr af PGT/GB2005/001805

growng in nude mce a) Gowth of Cl70 xenografts was
measured at days 7, 9, 12, 14 and 16 by neasurenent of
cross-sectional area (nmm2) wlen aninmals were treated
vvith ei ther SC104 ip (O. 2rrg), control antibody ip

9 201 30085 SRS, o ST 2 5P b oy 5
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' Ani ted
Wi BREFS spinatyis GamalaR STUnpRsroxhel S60! D25 and
( @F@nsacoaaﬁn S| L%ﬂéét?&@ﬁc\‘r&frh@ng the eFE® IEHOD1 05 FSHkRdvdrih or the
(0 and 5FU l'eucovorin (12.5ng/Kg iv,) on days 1,

3 combmatlomqf SQI01 ad SR emihs W%alwéng@ﬁeml@rﬁ:xawsng(ﬂm
14 Zlft28 and 36 following treatment with SC104 ip
3 control antibody ip (0.2nmg) and
5 FU/I eucovorin (12.5nmg/ Kgiv) or SC104 ip (0.2ng) and
5- FU/Ieucovorln (12 5rTg/ Kg iV, on days 1, 3, 5, 7,

ple It By ' TQCtIBALET dving the ef f ect
of SC104, 5 FU/I eucovorin and a corrbl nation of SC104
and 5FU/ | eucovorin on the growh of Cl170 xenografts
oMy i N nude mce. Mce were treated with
%-U | eucovorin 25ng/Kg iv on daysli, 3,5,7, 21,22 and
with SC104 anti body (0.2ng) three times per week
Sl c]%h %‘}’ang g/)ﬁsgﬂéfl tQ&f%%&ﬁﬁ%%E@&&ﬁ ifar 1mmun1%at10n
neasur e ay by neasur enent
c pusecod fmtthe paiducti@eof (SR folenng thembsmerventined imahedable 1.

(B il ney (G Lubok L pandoton Rinsive S vyimmunised

S lv(\';{hl IW%PMBFéﬂélon%fgl‘ RIBNCASSTRNT b il TROC IR Gt @ T4 88tan@f14 months
eucovorin or the conbi nat ion of S A and

BBIAId}lc trmee wapaciivelly. ¢f calldbesity eleSxdireds/oilvpssgdior the first two

AR PBRY B HOBE Meaelaicaf e’y SrEedPAplRY Hegesha o
t uiRMRiseRbds. THBRBIIYRER sUSRAdEdIntHSurid TRt SiBleidfvant in the first

instance with the second and subsequent immunisations using Freund’s incomplete

adjuvant. 5 days after the final immunisation the spleen cells were harvested and
fused with PSNS1 cells.

Table 1 — Immunisation protocol

Day Cell Type Cell Number Route of administration
0 C170 5x10° Ip
42 C146 5x10° Ip
56 Colo205 5x10° Ip
96 W 5x10° Ip
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protocol for the production of SC104 follow ng the
reginme outlined in the Table 1. BALB/c fermale mce

w@ 8ootd0saeeks ol d, Bantin and Ki ngnan, Hull) weP€T/GB2005/001805

i mmuni sed with | OOM suspension of Cl46, C168, C170
and JWcells at 0, 4, 13 and 14 nonths BALB/c m ce

respectively. A cell density2bf 5xI0 6cells/m was

used for the first two i mmuni sations, while the

denS|ty was reduced to 5x|I qg5cell s/ni for the second
t WOPTIANIAPERUEBS. The cel I's were suspended in

FradRfuse ggmgﬁ c@w 843 diflodfi®nt aha%ﬁe S‘Ib%hé‘&ﬁ@vé@ atseptlcauy

t he secon sequent i nmuni sations using Freund
| Mbespbet wasmjnsiearetl.to 8 pdai/dislatergainingesefunnéee RPMI (20ml, 37°C)

W{a n| S | geglélfy:} eas%ggftg tl%eI | (?IH.HJU rﬂekgeg.tasirs%qi e:tb%csi \A%rs],%lloweg 90 settle
pf@hp&e kéﬁ/ mslps&em RRE Pkt Ifoﬁbve HRUES. RS iriGandlisplefocyte
by cervical dislocation and the spleen renoved

aselbtrsmainnqg mmepespiloe evere\disn recarere by sentrifgatipatresuspended in

e TR PRy S TR T elen EaRE ol Wofe Bfich M

deéaﬁmn&as Ble tW‘bQiéllttﬁ)e‘é Qidrd itddamatrhigo 6€1:10 SEIHHPBNEON
under gravity for two mnutes. The individual

s HP em&ﬁlse The pelb i WasTgeoverasiassarptleoanddepsenediby gentle
3)9 o) ug@é@“ﬁﬁy Ebloﬁ'o Ga§ %gﬁ@ﬂgﬁg’ %Jllltf’o%r c%%ér@ %lly

arves

C @wﬂaelé feaid Sig@saicancas). oveh & niimere Clollbwed Pe sncoBittondt Xesn
inaratio of 1:10 cells, P3NSl: splenocytes. The cell

mSRReFAURAS i SV arbeera feeps’éff%wa%\%n g &g fyrther minute
ggﬁggg\%{%%%s ?w a\éﬁftwn%qla%ﬁﬂér%ﬁl%ﬁﬁ 0¥ Eéfﬁfaﬂbfreéesrggdﬁﬁs The

ol ution comercially aval rom Si'gma
C smpeada) cobly everd readveutdas 4 pélleﬂmmﬁgdmylyidmpeh;aﬂ irowaah RPMI1640

RO AR ot BOYidE S HUIRIRD SFBFY SRy el pesgension
addi b té?f OVer Hrv@é"leﬂlatgg)gi‘evﬁ;us@%b!@ﬂfv&ﬁ@ﬁaﬂﬁ‘éﬂté’ﬁ‘@al FhRlate cells

resusp nded cells were recoveréd as a pe | et and
g&ECY). ditepdateedeierthaminnutimd 4t 3840 Sc%ﬂt)al%i%wgr wBghcolonies of

T
I -
PHRB s L s el 080k BT o

ggo,zglgq:trtwlgrsamcfmg]@ E&H$ As Cells from a number of positive wells were pooled and
plated out across 96-well plates at cell densities of 5, 2.5, 1 and 0.5 cells/well

(100ul/well). The plates were incubated at 37°C, 5%CO,, 95% air until the media in

wells with colonies turned orange.

Screening procedures

ELISA. Antibody responses in the serum of immunised mice were assayed by titration
using a standard non-competitive ELISA procedure. 96-well tissue culture plates
were coated with C170 cells at a cell density of 5x10°cells/ml (100pl/well) in 10%
foetal bovine serum in RPMI 1640. The plates were incubated overnight at 37°C,
5%CO0,, 95% air. The cells were then washed twice in phosphate buffered saline
(pH?7.3, PBS) prior to being fixed with 0.5% glutaraldehyde in PBS (10min, 25°C,

100ul/well). Remaining non-specific binding sites were blocked by incubation for
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surviving hybridoma cells could be observed. The
production of colon tunour specific antibody was

W@ 0088380 f or using C170 cells as the primary PEyeB2005/001805

a nonconpetitive sandwi ch ELI SA. Cells from a nunber

of positive wells were pooled and pl ated out across
96-wel | plates at cell densit8es of 5, 2.5, 1 and 0.5
cells/well (10COM/well). The plates were i ncubated at

370C, 5%C2, 95%air_until the nedia in wells wt

c Shiowitle d % bevirgsesta Alpemisrcsan Ngframo%e@a Fé@nml@ﬁ\td ) in PBS.
At Péagywérs e liotdiQiBEK Wi § afidisThe B Y85 %
assaye ration using a stan non- conpetitive
ETEvaéh PO ﬂcpitbsphate Botfeved baline defoee atshying epoﬂl-lmoeissemﬂn éor binding

coa wth C170 cells at a c of 5xl
éﬂd%ﬁlﬂs UEINEAAONHOMIPF UL e %@9}5"@3?12@ ST RS L myRiseton

RE%mJ\%%seJaeaﬁé@mécmm i ncubat ed over ni ght at
370C, 592, 95%air. The cells were then washed tw ce

|n phosphate buffered saline (pH7.3, PBS) prior to

fixe 5% gl deh S. (1Om.n
iy Bk S TGR Seme e Biapg sues was
S H&t@ﬁm‘ﬁ@d By mmkﬁmw%ﬂbﬁﬁé QRinfr@r dfifozeh Edlofetadd QMhde
serum al bumn (fraction V from Sigma Chemcals Ltd.)

i pecEBfs. Ti$see septtions (Geme of@sivpseived tumpureverefiehicd with 0.3% H,0,

oA E ot  SPatieUE Pl detopt: BRECH( Ry ThosEbpleyed by

SﬁchBﬁtfd?lrat oA kA Buiehiith $6% heiniafisB@infand 1% BSA Prepared in
non-conpetitive sandw ch ELI SA. The pre-inmuni sation

sBBSnfqméQrmng@dd dsanathm]gmdovr@ S@ppma@nts were added at saturating levels

nohi st ache r Bi.nd
S TRy EREaunT e ot st PR et £F Afwgtg:pgmin. The bound
| Bt HoRG tw ds THRtERRE S EhlaBBis BntS hitiubd e dAfjugdateaze Iiberomdase (Dako Ltd.,
colorectal tunour sections. Tissue sections (5

)
c Byelgs dd16) grshfoflowing expgpiverwashingdhelides esnstspet Wﬁh 0 05%
s
Tﬁflagnr\}\% enfn% qe]aﬁﬁlé)rq)lt‘?o}fﬁa Lb(? W@ﬁgﬁg 72(?}%12%(% f‘e?stamed with
Whidimak@29liuman serum and 1% BSA prepared in PBS, for
30m n, and then the hybridona supernatants were added
at saturating | evels which gave m nimal non specific
b%ound staining for a further 30mn. The bound
dy was detected with rabbit anti-nouse Ig
c 80j104 &t cenhohoc] quenl antitebaly €m@Bethat wasajsed by immunisation of mice with

4 colorectal cancer cell lines. It was screened by immunohistochemistry against
colorectal tumour sections and by ELISA against one of the immunising cell lines. It
was cloned three times and was shown to be a mouse IgG1 mab. Table 2 shows that it
binds to C170 cells with a higher intensity than a positive control antibody
recognising Lewis ¥'® hapten. It also showed intense staining of colorectal tumours in
comparison to either the Lewis ¥"° antibody or an anti-CEA antibody. It showed

similar weak staining of normal colon tissues to an anti-CEA antibody.



Bucks., UK) and follow ng extensive washing the slides

were stained with 0.05% di am nobenzi di ne and 0. 01%
WO2008/10833®. O5M Tri s-HO , pH7. 6 and count er st ai PETYGBRG0K/001805

haemat oxylin. Results SCl104 is a nonocl onal antibody

(mab) that was raised by i munisation of mce with 4

col orectal cancer cell lines291t was screened by

i mmunohi st ochem stry agai nst col orectal tunour

sections _and by ELI SA agai nst one of the imunising

cdizble;d nagreenip2 RESCEVHABA three tinmes and was shown to

. se tga 50 FIARIAE 2 SR TUSato
C "CePl's with ?ﬁ?&@?’é nt engi ty@ﬁgﬁtgﬁggisl#t ve
¢ontrol antibody (OBcASanBi ng Lewi s y/b hapten. It also

howead i ntaoanca atainina nf ecaolbhraoct ol +
TOUVTVC U T 1TTC OTrhou O W C AT LILIL) 'IU T o UT

onparison to either the Lew s QP}:S’r%FFEFiT T o Ngpmal colon

anti oody.3ght SNowed S| g ar weak sta| i ng of
nornmal _colon tigssues to an _ant) - CEA anti body. Table 2 -

trong, 3+ very|strong Exanpl el 2 - Sequence of the

q
q
n
$evigiehéwig YO SCl046meb a- - nepative, + nini MAMucBrstaining
3
$C104 anti body IMst hods Anplifigation and seque%llyng of

NEHEERY and I Kappa chalrp,yariabie regr pps of
hgmrm%se [ mrun(bglragtlmul in SC104 otal RNA was|i sol ated

Nvnartibedyy br i d(Pmi)O$C104/ 1E9 after checking pfeviously

f nti-bodv_pbroduction-byv ELISA  cDNA_svnt heki sed
Lor—anti-bodyproduction by ELISA- cDNA-synt hesi sed
from5/xg of the total RNA was used as a tenplate for

the_ LEicati: f i ght chain
vgri g%gb%gn@ﬂﬁ%%d?+§@g%%%%y ?tg(ﬁ]éowi ng forward
ol i gonucl eoti des that anneal to the | eader sequence
and egf i des_tq the CH domain of the
TAlLLt Cuecel e G aaiiBogr e uti | i sed
respectively in the PCR reactions with the high
fidelity enzyme pfu turbo (Stratgene). Forward Priners
5'Metlbdids AGA GTG CTG ATT CTT TTG TG 3' Heavy chain
5 -ATG GAT TT(A/T) CA(A G GIG CAG ATT (A/T) TC AGC
TTC- 3" Kappa
Amplification and sequencing of the heavy and light kappa chain variable regions of

the mouse immunoglobulin SC104. Total RNA was isolated from the hybridoma
SC104/1E9 after checking previously for antibody production by ELISA.

c¢DNA synthesised from 5ug of the total RNA was used as a template for the
amplification of the heavy and light chain variable domains of SC104. The following
forward oligonucleotides that anneal to the leader sequence and reverse
oligonucleotides to the CH1 domain of the constant region of each chain were utilised

respectively in the PCR reactions with the high fidelity enzyme pfu turbo (Stratgene).

Forward Primers
5’- ATG AGA GTG CTG ATT CTT TTG TG-3°  Heavy chain
5’-ATG GAT TT(A/T) CA(A/G) GTG CAG ATT (A/T)TC AGC TTC-3’ Kappa

chain
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chai nReverse Priners 5'-CCC AAG CTT CCA GGG (A/ G CC
AIANG(FT) GA TAIAG ACGGEA QT G&3 "' Heavy chain

WG 20080848AG CTT ACT GGA TGG TGG GAA GAT GGA- 3' PKEPB2005/001805

chain The anplified fragments were cloned into the TA
vector pCR2.1 (Invitrogen). Clones containing insert
were identified by restricti8A anal ysis and confirned
by DNA sequencing with the primers T7 and ML3 reverse
(Lark Technol ogi es). Sequences were anal ysed and the
f&l@%@ﬂl%ﬁpl i mentary deternining regions (CDR S)

ant 1oy S0 (RGPS BN A AR @R SR TRl ca
ar(KIAy@D"EQﬁ 3sequdimavpghaind translation was correct for
b i ek e it i & R

SDS- PACGE gel by el ectrophoresis and transferred onto

PVDF by semi dry electroblotting. After staining with

Arfibd antplifict fltagmema pysse elzsecb‘an)o e d Adeentgr gERKD&lnvistrgems Clones
were isolate N ter equenced .b dnma

g ety BhST nPRGod B Ry R SR RaR e BB Rl A
C@pduchpmg withetha pahieseT7 BAvan ‘i’e\?ie&@‘ﬁiﬂaﬁi BSEhREIBERRY: 88quences
for both chains. Heavy Chain Variable region

( 5589 anaiwsé)anm follawOigrompipentagy &etsrmmmgseg;ons CORIS)

AL BT S e G A kel iebnes o

CDR2(205bp 252bp) HI HF SGRPTYNPSLSS
To verify that analysis of sequencing and translation was correct for both chains 10ug
of purified and concentrated SC104 antibody was denatured, separated on a 0.75mm
thick 8% SDS-PAGE gel by electrophoresis and transferred onto PVDF by semi dry
electroblotting. After staining with Amido black the Kappa (25KDa) and Heavy
(50KDa) chains were isolated and N terminally sequenced by Edman degradation
(Alta Biosciences). Protein sequencing confirmed the analysed DNA and translated

sequences for both chains.

Heavy Chain
Variable region (55bp-414bp)

CDRI (130bp-162bp)
G Yy 8§ I T § G Y S W H
GGCTACTCCATCACGAGTGGTTATAGTTGGCAC

According to Kabat numbering (145bp-162bp)
S G Y S W H

AGTGGTTATAGTTGGCAC

CDR2  (205bp-252bp)
H I ®# F S G R P T Y N P S8 L S8 s
CACATTCACTTCAGTGGTAGACCTACTTACAATCCATCTCTCAGCAGT
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CACATTCACTTCAGTGGTAGACCTACT TACAATCCATCTCTCAGCAGTCDR3
(349bp-381bp) K GK GSDDGL NY

WOABSBASABNCGT TCCGACGATGGTTTGAACTAC Si gnal | eadr€T/GB2005/001805

sequence (I b r-54bp) FR (55bp-129bp) FR2
(163bp-204bp) FR3 (253bp-348bp) FR4 (382bp-414bp) CH
(415bp onwar ds) Kappa Light &hain Variabl e region
(67bp-384bp) CDR (136bp-165bp) SASSSLSYI H

A CAAGTTTAAGTTACATACAC CDR2 (211bp-231bp) D T
sﬁbﬁ@‘@ CCAACCTGGCTTCT CDR3 (328bp-354bp) F Q

G BY P LT JTTEAGSCGAGTGAGFATECACTCACG Si gnal

L aadeicSea! ARG dnGybp- 135bp) FR2
(166bp-210bp) FR3 (232bp-327bp) FR4 (355bp-384bp) CH

(385bp onwards) Exanpl e 3 - Expression of chineric
Sl TR0 sfidhe A Ui L)

FR1  (55bp-129bp)

FR2 (163bp-204bp)

FR3 (253bp-348bp)

FR4 (382bp-414bp)

CH1  (415bp onwards)

Kappa Light Chain

Variable region (67bp-384bp)

CDRI  (136bp-165bp)
S A S S 8§ L. § Y I H
AGTGCCAGCTCAAGTTTAAGTTACATACAC

CDR2 (211bp-231bp)
D T S N L. A S
GACACATCCAACCTGGCTTCT

CDR3 (328bp-354bp)
F Q0 G 5 E Y P L T
TTTCAGGGGAGTGAGTATCCACTCACG

Signal Leader sequence (1bp-66bp)
FR1 (67bp-135bp)

FR2 (166bp-210bp)

FR3 (232bp-327bp)

FR4 (355bp-384bp)

CH1 (385bp onwards)
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To verify expression of functional antibody fromthe
DNA sequences the Af el and BsiW restriction sites

wWOwRe0s/108360r porated i nto the heavy and |ight che€TGB2005/001805

vari able regions at the end of framework 4 within
pCR2.1 by site directed nmutagenesis using the designed
conplinentary oligonucl eoti d8. Heavy chain variable
Afel Forward Primer 5° - C TCA GIC ACC GIC TCT AGC CGCT
AAAACG ACACCCCCACCB Reverse Pglner 5' dGG TGG GGG

chal n vari abI e BsiW Forvvard Primer 5'- C C AAG CTG

GAA ATG ACA CGT ACG GAT CGCT GCA CCA ACT G 3' Reverse
PTorverifybéxptes8ich o'fﬁﬁcﬁ@mﬁibdﬂmr@ﬁﬁheﬁnﬁATﬁﬁum'és TeCfel and

T GG.3' The nurine heay) d light chain . .

VB JEEETICHN SRS BHEC SEPEPTHE] g fcihea f}@ﬁ@ﬁe@nfaﬁme
c

R e O R P o Bl BBl wsing
|dferckﬂgnvdc¢mplﬁmeﬂtamwhgl§nuaimﬁt§bant regi on of each

chain respectively. This plasmd was identified by
restriction analysis and confirnmed by DNA sequenci ng.
CHyy Wasn Siably/Afransfected with 15ng of the above
pFasmH and genej ui ce (Novagen) according to the
mipufad Poret’ s reconmendat i ons. Transfectants were

Sy B GRCTROLAm SR BCICAOpRAT (SRS ol

sg@v@g@\ynﬁlepmthe transfectants was confirnmed by

binding to the cell surface of the cell |line C170 and |
f ﬁbﬁ%@@&@ﬁ@T@ﬁ (fa¥ d T CCOETIAPALALCUR L A G/h G-3
RPM / 10% FCS C170 cells were incubated for 30 m nutes
at 4C with either spent nmediumcontaining the chinmeric
ahighboohbin ebrisdelBswal one. Cel I s were washed and

i ncubated for a further 30 mnutes at 4Cwith a FITC

Forward Primer
5°- CC AAG CTG GAA ATG ACA CGT ACGGAT GCT GCA CCA ACT G-3
Reverse Primer

5’-C AGT TGG TGC AGC ATC CGT ACG TGT CAT TTC CAG CTT GG-3’

The murine heavy and light chain variable regions of SC104 were excised from
pCR2.1 and cloned into the Hindlll/Afel and BamHI/ BsiW1 sites of the mammalian
expression vector pDCORIG IB fused inframe with the human Fc constant region of
each chain respectively. This plasmid was identified by restriction analysis and

confirmed by DNA sequencing.

CHO-S was stably transfected with 15ug of the above plasmid and genejuice
(Novagen) according to the manufacturer’s recommendations. Transfectants were
selected in medium containing Zeocin (300pg/ml) for 14 days. Expression of
functional chimeric SC104 antibody secreted from the transfectants was confirmed by

binding to the cell surface of the cell line C170 and flow cytometry (Figure 1d).
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conj ugated rabbit anti-human 1gG anti body specific for
the CH2 domain (DAKO, F0123). Cells were washed again,

wo emadpsaaded and anal ysed by fl ow cytonetry. EremnpiBeoos/001805

- Binding studies using SC104 nonocl onal anti body
Experiment 1 Met hods | nmunohi st ochem stry staining of
normal and turour tissues. Hd%an tissues were obtained
froman | nveresk approved supplier. Each tissue used

was snap frozen in liquid nitrogen and stored at ,
= BpPist st eRshing CORPYLO0T, FES (ad0 aellswereipbaled fer Wpinutes at
a0% RAGRAOBER AEREh OhANinP IR AEib0L of h8Hh alone.
sanples were“treated w an- antigen marker
appllopeicak sshkd anemchbdiediua funhaBdaninties ap4fd with & RETC
preservation of antigens in that tjssue rker
oL s S0k T3k ok et e CRBut B,
¢ | . . , . I .
AOQUE) (ColSAR ek A, Rk AN ahfachty KR EYiBfhetry
three unrel ated donors. The nethod of staining
enpl oyed was an indirect or 3-stage net hod, using

Y RBS T ARG IS GG U TR & 5 =i t h an
avi di n- bi oti n- peroxi dase conpl ex. Endogenous
per oxi dase activity was bl ocked using hydrogen
pépetirdent IFndogenous bi otin was bl ocked by treating
Shézﬁgfsue sections with a sequence of avidin-biotin.

%t ertiary antibody was used, all tissue sections
Wi Ruh 18 b EISb ki Ns BRENERf rOWhBEa BBy r W31EsN Hutddinkiskes were
the binding of tertiary antibodies to the tissues. .
vablaingdifenm ot Inveeesk anpraved Swplere dach tissedised Wgs prapHengen in

B R s AR BRI (B FCES B ptons wer
ebh@plac&f orfth ¥@ier B> sOFluS §1aich! A ti%fue GOMPIed vekd §841€&Bwith an
SC104 was tested agai nst 6 donors of colon tunour and

onetigeh tharken appropsigfrcion eackttissisingfrdey to comfink yerpreservation of

olP RS it Pl el e 8% R for A pang s

weiD4 5660 810 bynfighioi IS Sues aid Besiih iforeal Cindih©hnddkdididi@fgcle. Each
was no staining in heart. Neutral buffered formalin
wHssURO AT $x apinse frome thepn yrvelatedidenersy & he meshqdupfesiaining employed

Ich{}g ﬁg H(ﬁ)}ltebﬁ) y) o?%-s%a%%et%d’, Rl gtsgc%nﬁgl)ﬁli aqﬁ%rﬁw HiBYdies to gether

with an avidin-biotin-peroxidase complex. Endogenous peroxidase activity was

v

blocked using hydrogen peroxide. Endogenous biotin was blocked by treating all
tissue sections with a sequence of avidin-biotin. When a tertiary antibody was used,
all tissue sections were treated with normal swine serum, which inhibits the binding of
tertiary antibodies to the tissues. Validation of the immunohistochemical staining
method was determined by staining on positive control tissues, the absence on
negative controls and the effect of fixation on staining of control tissues. SC104 was
tested against 6 donors of colon tumour and one of heart at concentrations of O or
50ug/ml. Tissues were fixed in either acetone or neutral buffered formalin. Two
samples of colon tumour stained well enough for use as a positive control and there
was no staining in heart. Neutral buffered formalin was found to be the optimum
fixative. The lowest concentration of SC104 giving the maximum staining intensity

was 1ug/ml and this concentration was used for subsequent work.
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was | nmg/m and this concentration was used for
subsequent work. Results SC104 was screened for binding

wo 0008/1083ge of frozen tunour and normal ti SSuePGEGBR@IH01805

(Tabl e 3). There was positive staining of the
neopl astic epitheliumof the colon, endonetrial,
oesophageal , parotid salivar$4gland and stonach and
| ess intense staining of small nunbers of epithelial
cells in three of the six breast tunmours. Positive
staining was recorded in the epithelium of nornal

eggmlntestlne parotid salivary gland, tonsil and

e cervix. Less intense staining was recorded in

s8al04 nasbeeseaffot biadiag té o ramlge @pfroleail tualoue etd sorinal tiksae

urinary bl adde scattered thym c | ynphocytes o
sPesYrBs dakisr &' SWdM‘FSaHOSEWFtSF?EPP&Pf %ﬂémpgpla%twt%h%lwrﬂ of the

eQ%lBH eénd@llnefrﬁ b %c?a‘? ﬁs%h@arly%ﬁ d%&ﬁlnefcﬁlalne ﬁs@ﬁhtense
tu ovari an fo l'tning cells
oftainivey d>fLs|ngallanmn‘ts:mad>ﬂ emhattzé cellxih tiylee af thceslbt brefst mlumbltre

b%al n of one donor I\gg.cu st.ai ned positivel

SR et et reoararb e b el B Pt ek Eipeasotia

r eARGALHa) (RNTRE ubRRABRT Leoss Kﬁtgﬁh@étauﬂhg%ﬁ‘ﬁr&oﬁkd in small
spl een.“ Thése results suggest that the antigen can be
enmnb@s el trhysitzonabegjthelil aefls itdkivanaryelladden seattened thymic

PR O e R et ) UP BRI FRbend cons of

aftel f6fatbESTe AX REEHIBHaMRIR, ¥ ARAFbNicOAr 6&91s0£l$€dléﬂ lining cells of
tunmours than adjacent nor mal tissues. Table

| heuweg endosonall nymisrs Sald celk firers dye bﬁatnrpffqné ﬂ@ﬁon UviBens stained

SBRORTB! o RS 3B KRR, N0 Bh g et
bnomnﬂ hu@@h heakidiely Uslh@seenapleand Thesy reyltoRBidesCthat the

anal ysis. C170, Col 0205, MKN5, R1D9, and 791T cells
( 2WEEn Gen be puaaspe A edanas Sorithdrl edisdut Hbit is predominantly

( /

(APl SR AGHARH 108, 98 ot P S
i ﬂmtﬂnagﬁdwm &Apréssddimodsidngly oraduidertctahtuimonmsthen éd;éc&'eﬁit normal
Dako Ltd, Bucks, UK) antibody and incubated on ice for

385¥ehut es prior to analysis on a FACScan (Becton
Di cki nson, Sunnyvale, CA). Results

Table 3 — Immunoreactivity of SC104 antibody with frozen tumour and normal tissue

sections
Tissue Anti-EGF | SC104 Comments on staining
Mab binding
Tumours
Lung 6/6 0
Oesophageal 4/4 4/4
Breast 0 3/6
Renal ND 0
Colon 3/8 8/8
Ovary 0 0
Parotid 0 2/2
Prostate 0 0
Stomach 0 4/4
Testes ND 0/1




are expressed as nean linear fluorescence (MF).

Binding to tunmour cells by ELISA 96-well
weosu0833pl ates were coated with cells at a cePCT/GB2005/001805
density of 5xI0 5cells/m (100 /well)

ti ssue

in 10% f oet al

bovine serumin RPM 1640. The pl ates were i ncubated
overni ght at 370C, 5%CO2, 95%air.
washed twi ce in phosphate buffered saline (pH7.3, PBS)

ed with

5% qalu

The cells were then

proOLT 0 heing fi
M@ysnp, 250C, |
bi ndi ng sites wer

ntiHGY
eMbbocked

8604 ni
bindimg u

ar.al dphydp iLn PBS
n§onynenip epistaining
bation for |l hr with

1%Bnbomketial ser um a
; Ttd )

| bam n (f

n—PBS.

a2t i on

b roll o
—AE G815

v from Si gma

ChemicalsLtd )i
{ Nesmahlissues was

i ng sol ut

on cons

sting of 0.05%

i 20T phos
ncubated w th SQ
enperature and t

[
1

apti-pouse-horse
aB&easkpr essed as
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4 (I ng
hen_bound

all

3or banc

41 o—sdat
m) for
an_ti bod{

L oxi-dase
224 405

Eﬁ}all%lﬂr%% OfFdchttered glial cells
T B2 PTG} o dongy

land-ABTS. Results
WRpithelial pells spaffergrbmoderate

bortartnd by ELL

qf the an
A On a ra

b@eEN ex
nge_of t

EBRRAILN c MRS cattered moderate

unour _cell |ines
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( Hegure 2a). SCI10
hal | linopec nf h

L ant i bod

aact r r\i at

yOpredom

act | Al

nantly bound to
ori-aoln 104 honnd

Jg!"l LI B A E>] IT t[lb

UAIJ T T Ul

d R1D9

3

n.
DO T TTICAT

s wit

AV I | yl T NN UTT | VAVAC R QAW |

h a MLF of 1500 to

0, Col 0205
41 QE1 ifepafe ment
[unnur speci nmens
q,

ol orectal cancer
b

%/hEt hods

wer e obta
resectio

Bl mary
ned at

L]. Speci

EHiiRdNal B1R0ABous, diffuse
Bf1dteb %d&%ate

mens were finely

. pu | el P P
INMETTCTU Aalld U'lbd.'g
Il\[7,un%oehri nger M
The tunour cell g

regated—n
rﬁhei m L

uspensi on

[P a N aY =
. JUJ

aa@sf UK

was rem

B ki

{ines in Hanks bdl anced salt solut{on (G bca BRI,
pP&vahey, UK). Fr qsﬁh col | agpd@se wasFealdigeldr eallstshagtered and mild
I Tuifiiaﬁg tti*SSUc ?g“L —t—v et ﬁuUmtéx.'j for—a—further—
20'9%H? This pr oG re was Pepeatej twi ce before
cordtaie ng cel I's flrygn al | df s8oci at | Bpsheiiaticells scatted and moderate
pcus_ppmji ng them in Dul cco's nediumcontaini ng- 20%
{ Bprtidsalivars glagh (B bco) . 31 s wer Madeeatbat ed for | hr
T Skih~ 3/3 2/3 Diffuse minimal staining
Small intestine 0 3/3 Mucus superficial, diffuse minimal
Spleen 0 0
Stomach 0 2/3 Mucus superficial, diffuse mild
Thymus 0 3/3 Epithelial cells , Hassall’s corpuscle,
membrane scattered mild
Tonsil 0 3/3 Keratinised epithelium, membrane,
scattered mild to moderate.
Urinary Bladder 2/3 2/2 Epithelial cells transitional
epithelium, membrane scattered mild
Uterine cervix 33 3/3 Epithelial cells, membrane, diffuse

mild to moderate

Notes : ND not done.
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with SC104 mab (I nmg). Cells were washed tw ce and
i ncubated for a further hr wwth FI TG conj ugated rabbit

w@niosAesse | nmunogl obul in (Dako Ltd., Bucks. , PURB2005/001805

Nor mal nouse i mmunogl obulin was used as a negative
control and this fluorescence was subtracted fromthe
fl uorescence obtained with S&04. The cells were
washed 3 tines prior to analysis on a FACScan (Becton
Di cki nson, Sunnyvale, CA). Results are expressed as
mean |inear fluorescence (MF). Disaggregation of
seljd. urs yields a m xed popul ation of cells
i%%#%%i#gzred bl ood cells, Iynphocytes, stromal cells,
mMerfaphages and endot helial cells. The percentage of

epi.thelial cells is asyred, by staining of .
ool inowss s 89 7! BRI Bgrese 864104 g gyiomerric
12&@291'& d’l%?@@lfo,zoﬁ,g*r@%?ﬁﬂﬁ!é’fﬁf 18nghe ﬂ&%f:r_&%%%&{d@ in

gatinhg to selectiv anal yse cells in the malignan
C B0 cfi (e Ot amnahe( 072D g/ Doafrd arregbaté® eB e fof 2@rhim. ofitdrsvashing the

o Reoien e SV A LA P lccb e AR b
?Eﬁt‘f—%ﬁ{u@&%ﬁ% ﬂﬂag%m&yé&%s,mm%ag ‘%@Mwﬁf)ﬁ}e@ bft? geeVibi 50

e antl - F-10- 89 1h the total nucleate
popodtes proor taasalyds en & FAGSway €BetderdDjckinBhn sSwayvale, CA). Results
consi der a I%/ red ce%ﬂt{lo 5.5 5% (range 1-20) follow ng
FA@XPWS&SH Sﬁ’@)eaflg?‘e YogersRrcedMId)- The percent age of
stromal cells in the population of cells analysed in
the malignant size range was 3.5 3% (range 1-13).
R8gulingsto3@104r ewdls balEddSA hBwvetl dispiermilivre plalgh yetacoagdogith cells

T L I A A

( N84 ETHe Flatkd werclidbuttitdd GRhi@arat 8%Id, 5%C Q4198 % air. The cells were.
3) . Experi'ment 4 Met hod Tunour and normal nenbrane

esenaiashes webain phosphrasmiifesed sabine (I3 T8 oPRS iprior to being fixed

;ogt Bf%%%i‘&g%?deg%i%ﬁll R,%ih gﬁg@%ﬁ&gﬁ?rgglgéii%?rg%cn%%—speciﬁc

binding sites were blocked by incubation for 1hr with 1% bovine serum albumin

(fraction V from Sigma Chemicals Ltd.) in PBS. The cells were washed three times
with a washing solution consisting of 0.05% Tween 20 in phosphate buffered saline.
Cells were incubated with SC104 (1pg/ml) for 1hr at room temperature and then
bound antibody detected with goat anti-mouse horse radish peroxidase and ABTS.

Results are expressed as absorbance at 405nm.

Results

Further characterisation of the antigen expression was performed by ELISA on a
range of tumour cell lines (Figure 2a). SC104 antibody predominantly bound to cell
lines of the gastrointestinal origin. SC104 bound to C170, Co0lo205 and R1D9 cells
with a MLE of 1500 to 4,000.
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To further quantify the differential staining obtained
by i mmunohi st ochem stry, extranucl ear nenbrane

w@e@paosso ons of primary col orectal tunours anPCTGBRES/001805

colon fromthe resection margin were produced. ELISA
stai ning of these nmenbranes with SC104 reveal ed weak
stai ning of the normal col on3ivereas noderate to
strong staining of the tunour nenbranes were observed
wth the mean T:Nratio being 6:1 (Table 4). Table 4 -
REXzarimest Bi ndi ng of SC104 to tunour and nor mal
nﬁﬂ@@%@e extract sExperinent 5 Methods Binding to
purified antigen preparations. The Cl4 antigen (90KDa

-gPyinpy dineiun bpiding, Tatholir spacEadrsweerbybtafnet at thy time of colorectal

chr omat ogr.aphy on Cl4 nonoc| onal) 180K _
gF3PEEICBRCEPR: PREGIMPRYWERedmelomEIcEd £ d@é&%‘aﬁ@ Vyith 0.05%

AR ORSTT I L P S ARERRL K S8R EPL .

mMeintn k]l euspend:owa’ wmoved and ¢athrdacinés intHamis dlaneaxdaalt
dried onto mcrotit rg(ﬁl ates by overni ght incubation

atolstraGibghHRhgPeslepiiba Figeh Gelleogaass ey aggedep|tegyemaining
d - 2 . . .
CRGEHRE, B4R SRRty ORIET AN RS kil i
weeferedronedning celdd frdmenllplissbeiatitnys andeesuspendingibedoan Dotbecco’s

at 370C. Bi.nding of SC104 mab was assayed by ELI SA a o
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confirmng the presence o unct’i onal "ant'i gen. The

sleimem gripr Rantis on aRSCScangBesioy DicldnneSsinygale, CA). Results
coprotein extracted fromsaliva. _This antigen js a
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C A RRMHRRE SopBRiHES 1B diflEre@idod cells, lymphocytes, stromal
cells, macrophages and endothelial cells. The percentage of epithelial cells is
measured by staining of cytokeratin mab Cam 5.2. was only 22 + 13% (range 10-60).
However, following forward angle light scatter gating to selectively analyse cells in
the malignant cell size range 79 + 4% (range 69-86) of the cells analysed were
epithelial. Furthermore, the variation between tumours was considerably reduced. |
The percentage of leukocytes as measured by staining with the anti-CD45 mab F-10-
89 in the total nucleate population was 74 + 16 (range 40-90). This was considerably
reduced to 5.5 4+ 5% (range 1-20) following FACS IV gating for malignant size. The
percentage of stromal cells in the population of cells analysed in the malignant size

range was 3.5 + 3% (range 1-13).

Results
SC104 was also shown to bind strongly to >80% of freshly disaggregated colorectal
tumour cells with a mean antigen density of 4 x 10° antigens per cell (range 1.5-10 x

10° antigen per cell; Figure 3).
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Lewis y/b anti body and SC104 anti body bound to this
gl ycoprotein whereas the anti- CEA antibody failed to

whrowd/108436i m | ar result was obt ai ned when a PCT/GB2005/001805

met hanol / chl or of orm t unour gl ycolipid extract was

assayed. These results suggested that SCl04 was

recogni sing a carbohydrate r&%i due expressed on both

gl ycoproteins and glycolipids and that it nmay be
recognising Lewis y/b. To verify if SCl04 was not

binding to a blood group antigen it was screened for

bi-ndj r o,Lews y, Htype | and type Il bl ood group
hg%%%qgg%ﬁzELISA (Tabl e 5). The anti-H anti body bound
sMegii@gl y to all three haptens and the Lewis y/b
Bl b e ARG T B of eolorca
bind] _ !

bl ColBLEA A NG L PR R of SC10¢ s assayed by
SELIBAnonocl onal anti body Experinentl Optim sation of

lipid extraction and i nmunost ai ni ng protocols Mthods

Li pid extractionfrom C170 tunmour cells. A pellet of
CRéQugell's (Im packed cell volune) was obtained by
trypsinisation of a static adherent tissue culture.

ThHe fpthdrepamify theadiffertniial SRBENng ottaited byxiowsunobistdchemistry,

Pl mEieh b pbPre 8 e S Plot o IR B anb BEfinal coton
c bl ME e¢serao Mand] wé produted., ELESWA dtainIfof tB8dél théfibranes with

emul sion was centrifuged at 8 000rpmin a 50m sol vent

r 861164 mvealed sfeale ppindrenefrthe nefanal gplenfvdiereps masegate tpogrong
The. n ri | NG X S heino 6
e P
(¢T4¥l9 4 hl or of or m met hanol : 0. 5% CaCl 2(aq) (50:40: 10).
HPTLC anal ysis of lipid extracts The sanpl e was

multiply spotted onto a Merck HPTLC pl ate and

(0PSB e B AR oF ST P e dn R e ne et

pl aced in an iodi ne vapour tank. Bands were narked in

encil_and the iodine allowed to evaporate off the
D BatiEnhuer ni ol Bindias of SC104 mab to extranuclear membranes
Colorectal Normal colon T:N ratio
Tumour
1 0.001 0.001 -
2 0.437 0.068 6.6:1
3 0.221 0.217 1:1
4 0.278 0.042 7:1
5 0.196 0.066 3:1
6 0.281 0.035 8:1
7 0.102 0.139 1:1




10

15

20

25

30

pl ates were then i mmunostained in order to |ocalise
t he anti gen. | mmunost ai ni ng of devel oped HPTLC pl at es.

wGo-00055@480! | nunost ai ni ng, the plates were i MeCEEB2008/001805

pol yi sobutyl nethyl nethacrylate (0.1 % w v sol ution)
hexane: chl oroform (9:1) for 15 seconds then allowed to
dry. The plates were then bl 83¢ked in 3% BSA in PBS for
| hr at roomtenperature, followed by incubation in
either test antibody solution (1Org/m) or BSA
sEMREVBE S or | hr at roomtenperature. The plates were
them pshed three times in PBS/ Tween-20 (0.1%, before
being 1 ncubated in rabbit anti-nouse HRP conjugate

f BowdikpkopuriedsRrigen prBRyrations. | The @14 amiyen ($0KIR4 glyuogrotein
The pl ates were then washed three ti i n PBS/ Tween
-ngﬁéy&maﬁ%%m %f%nHYf ORAtagRRNY Ay om@n%h&%ﬂf‘oma

0 0, 0 | i 1 - T .
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Oclmionmako gsaiynivitiy 3 efamaenaildegheoblipal aetaetcigl cobpidreatectedin 3:1
of carb drate i eties, Devel oped. HPTLC pl at es. wer.e

g, ST R COIoAAH G AP B dRsh oplegisfpitte plates
ugy; 'olvexfntghlt ﬁlcﬁ@@dcﬁdat 3The Hih@lh%%f 9e 64 Hab %s lafsae by BRIBA as
of "hot air and i ncubated at 100C for 15 m nutés.

Ndedeyitied abaseai ni ng was used to detect nol ecul es
contai ning free am no groups. Devel oped HPTLC pl ate
were first allowed to dry and then dipped in ninhydrin

SThe et Y(HipRa Ha iy s T ﬁhd/\t/ype I'H SLRIABRSYp atitigeh (SidhlayPoole,
wetted. The plate was then allowed to devel op at room
t Blopsh)ar ere dripd migretite alatasdyroyermmely inqubatioreat 3t € gainding f
f 1n.3:1
cﬁﬁg%ﬁ)ﬁp Waﬁe%?ﬁagﬁgﬁ fﬁﬁhiij%é(%l%S%%%&gﬁgdr%‘e in the nunber
of bands detected conpared to the original 2:1 sol vent
extraction. However, increasing the solvent to 4 :1
f orm met hanol appeared to reduce the nunber of

C
b%‘?@ryﬁl tiﬁ%‘ﬂrtﬁg (el B?t}%%ti%&ﬁé@&l%z&h' [ S’@ﬁ)ﬂb‘i’ﬁiboc}ﬁ, it was

enpl oye xtraction purposes. r1'y i mmunost al
exelrto v thred diffenphoigen peepétitisac (Highre Ay.ubhd fishwag CEA as this

| HESLRO VR SHG RIS aU EBL PP Re DY folRRSioh SRR O

t QiohBRUREdifing of CEWwaEEMRARdaRhough the anti-CEA antibody showed
good reactivity confirming the presence of functional antigen. The second preparation
was a Lewis " expressing glycoprotein extracted from saliva. This antigen is a
90KDa glycoprotein that carries a wide range of carbohydrate residues. Both the anti-
Lewis ¥ antibody and SC104 antibody bound to this glycoprotein whereas the anti-
CEA antibody failed to bind. A similar result was obtained when a
methanol/chloroform tumour glycolipid extract was assayed. These results suggested
that SC104 was recognising a carbohydrate residue expressed on both glycoproteins
and glycolipids and that it may be recognising Lewis . To verify if SC104 was not
binding to a blood group antigen it was screened for binding to Lewis ¥, H type I and
type II blood group haptens by ELISA (Table 5). The anti-H antibody bound strongly
to all three haptens and the Lewis ¥'® antibody to the Lewis ¥ hapten but SC104 failed

to react with any of these haptens.
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gi ve reproduci bl e detection of the antigen. Finally it
was found necessary to incorporate a phosphate free

worwli/1e643¢ he HPTLC pl ates prior to incubation PMT/BBRIVSE/001805

phosphat ase substrate to ensure maxi mum
sensitivity. SDS- PAGE and Western blotting experinents
have previously shown that S#204 antigen coul d be
detected in the whole cell extract, cell |lysate and

ol el |l et roduced durlng the preparation
H%EE §§R%$Q ngﬁﬁ@ SrohAnigEhowever not det ect ed
in the cell nenbrane preparation itself. In addition,
HPTLC separation and jnmmnostaining of the insoluble

pel | et produced iB1ndling ofrentibedies fir pad groumantigenalas measured

able to detect th s.suggests that the
antigen is |lipi d P ﬁﬁg\ﬁéf@)l@g hob| C protein.

F I ent 2. Al B Of antli not 1
Jy%igl{ﬂldﬁ? FleXid Jﬁ‘bl%&g%n%& 9T [ BCH1664 group

5 a colum chromat ography Metho l'ica
rol umf ractl onation of lipid e}ﬂ?ypeﬁ A gr avi t ¥ypellum

naclcad
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VALY \JUIIUI I.I UII\J- TT UACTT UITo OoT U CUT T uvouT v\Uu ATTO™

anal ysed by HPTLC. SC104 i mmunostai ni ng was enpl oyed
to locate the antigen and chem cal staining nethods
were used to further characterlse the fractlon
Ercampbied e ldeptifics Hf aen giyao et @ e Sai0d gonoclonal
gl ycanase dlgestlon mas used to release
oﬁ%ﬂ@%ﬁbcharldes fromglycolipid nolecules. Antigen
solution in 50 MM sodi um acetate, pH 5.0, 0.1 %wyvV
sodi um chol ate was m xed with ceran de gl ycanase
sdh&ﬂUﬂﬁLLl | for 50 | antlgen) and incubated at 37 0OC
0] rated from
t RprP i diou 20 FgfF bR el gyl B PR, 550,
chl orof orm net hanol (2:1) followed by brief
centrifugation. The upper aqueous phase was separated
f Mfikadse | ower organi c phase and the two dried down
separately. Results

Lipid extraction from C170 tumour cells. A pellet of C170 cells (1ml packed cell
volume) was obtained by trypsinisation of a static adherent tissue culture. The pellet
was washed in PBS and the excess buffer removed by aspiration following
centrifugation, then stored at -80°C. The pellet was extracted with
chloroforfn:methanol (3:1, v/v, 19ml). The resultant emulsion was centrifuged at
8,000rpm in a 50ml solvent resistant (Tefzel) centrifuge tube for 15min at 4°C. The
supernatant was dried down using a rotary evaporator at 30°C and resuspended in a
small volume (~1ml) chloroform:methanol:0.5% CaCl,(aq) (50:40:10).

HPTLC analysis of lipid extracts The sample was multiply spotted onto a Merck
HPTLC plate and developed in chloroform:methanol:0.5% CaCl,(aq) (50:40:10) as
standard. The plates were dried and then placed in an iodine vapour tank. Bands were
marked in pencil and the iodine allowed to evaporate off the plate over night. The

plates were then immunostained in order to localise the antigen.
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Smal | scale fractionation of C170 |ipid extract
(obtai ned from~0.5m packed cell volune) was

waoleomsnesss@t ed on a -10 m bed vol une silica coP@IGB2005/001805

usi ng 50:40: 10 chl orof orm : nmet hanol : Call 2 (0.5 %/ v in
aqueous sol ution) as the nobile phase. However, in
order to allow antigen charadfierisation it was
necessary to scale this nethod up. This was shown to
be possible using -10 m packed cell volunme to obtain
the lipid extract and increasing the colum volunme to
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arsﬁgrg;gpAlsthmﬂJpNBmeagegt ycol i pid contam nants. In
order to ascertain if this antigen was a protein, the

fracti on was anal ysed by SDSPAGE and Western blotti ng
SfClh\éﬁ fca? Ez% I’lnlll aoe(/el Egd g%b‘ﬁé’ (?atese v o\f g{a}lrb]{]%%y?é gﬁﬁﬁ o§/ed to

oenc mna ver

f deﬂeeu:thé presqeeiof b%bhydrﬁlettméuanﬂe@erhdspe@&iﬁPTItC plmes were allowed
pr egar ation suggesting that the antigen itself is

before SpRYRE Wihoerco! faageniinflh ey conied: Herjates Were dried in
f 5%&52&8 b7 WEtSai CARERE ot h{}ﬁ@ f198nighis aﬂfﬁﬁlz/dﬁﬂ staining was

renove the carbohydrates. gl ycans were séparate
f used tbldeteci poktcples tomaining freg anifio gidups.dbevetopee HPAAE! plate were

vvi.th ns dicted to partit] wi.t h e .
ahved ity Had SPGBy iR sificn [sheX A higpydeg v in
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st ai ni ng techhi ques were then performed on LC

p keanpesatofe fonsexetal howrsol | pi d and de-gl ycosyl ated |i pi d.

I munost ai ni ng reveal ed the

Results

The antigen was found to be successfully extracted in 3:1 chloroform:methanol mix,
with no change in the number of bands detected compared to the original 2:1 solvent
extraction. However, increasing the solvent to 4:1 chloroform:methanol appeared to
reduce the number of bands detected by HPTLC and consequently was not employed
for extraction purposes. Early immunostaining experiments also employed a 60
second incubation of the HPTLC plate in 0.1% w/v polyisobutyl methacrylate in
hexane; however, it was found that it was necessary to reduce this to 15 seconds to
give reproducible detection of the antigen. Finally it was found necessary to
incorporate a phosphate free wash of the HPTLC plates prior to incubation with the

phosphatase substrate to ensure maximum sensitivity.



presence of antigen (RF 0.38 - 0.46) with the intact
gl ycolipid and not the deglycosylated lipid (Figure
wQ R005Hasaeyer, | ater experinents denonstrated tPer/GB2005/001805
thepartitioning of undigested antigen is highly
variable, with the antigen sometinmes being detected in
ei ther the aqueous, organic d2 both phases. Thus, the
failure to detect antigen in a ceram de glycanase
treated organic fraction is inconclusive. It may be
due to partitioning of the antigen into the aqueous

PSP AGH SR Wekiem K16tiaRedferfhdtRARARDEBOIRYAShoWn thRESC104

antigen. In order to confirmthe above experinent it
m@gtlg@wadcbbb detediedint the melemega:mr@ctacmﬂl lysege amflidio drsoluble pellet

RS ER mifeaf of U MRS LBE The BresER b e iy o

5 a de2stedoh th‘é%ﬂ‘}n@hlﬁdh@ﬁegﬁa@@ﬁ ﬁlseﬂﬁ Qﬁtad@iﬁﬁanPTDW sBhration and
the renmoval of_ oligosaccharides igure 8). This
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a%o a%?et totdaie%t thE %8%%%! Fﬁﬂ lghg%elsﬁstflat tl% Lﬁggg%s li a%ld Or a very

gosaccharrde re
DMQaﬂmammdphﬂmhanolan1ne phosphatldyl serine and the
related | yso groups have free am no groups that can be
detected by ni nhydrin staining. HPTLC and ni nhydrin

both the intact glycolipid and the
10 cé?ggigg“%{ycanase treated fraction reveal ed the
p Aeebnief ahtigmospludbing fdstion bhsiRcw edlums chetmmeesraphyb 1
and 0.54. However, this may be a contam nant that
co-mgrates with the antigen, particularly as the
| ipr8radsur e suggests that co-elution of phospholi pids

and glycolipids is a common probl em when enpl oying a
single silica colum purification nmet hod. This

[ i.catst t be insufficient to

15| Beiiretone Gl P B eReadng o Py i £ ves
S whélte@ivafd a PUEA §Mrrly n EA6Idfbin@hRtHaRar @s%ecnacﬂg(faqp(rso 40:10). The
Exerlmsnt 3. Fractionation of whole lipid extrac

130(eixispg, edissghed po ~émbclll1©fsﬁ¢mlsmt%tm01d? S%r@a%le(ﬁq) (50:40:10)
\I\//%}alg ?&%&§98{0§g¥?§luﬁﬁt a% u‘%g%&s&&ghe%%le E&&Fﬁat%o%%tmns Fractions

ume S as escr

evapotelleced adabl anslyiddagt HWEEC! 86164 anfRdodtdininlgivas employed to
chloroform A 10 bed
20 locate the antigen and chemical staining methods were used to further characterise the

fraction.

Ceramide glycanase digestion of antigen. Ceramide glycanase digestion was used to
release oligosaccharides from glycolipid molecules. Antigen solution in 50 mM

25 sodium acetate, pH 5.0, 0.1 % w/v sodium cholate was mixed with ceramide
glycanase solution (1ul for 50ul antigen) and incubated at 37 °C for 3hrs. The de-
glycosylated lipid was separated from the released oligosaccharides by mixing with
250ul chloroform:methanol (2:1) followed by brief centrifugation. The upper aqueous

phase was separated from the lower organic phase and the two dried down separately.
30
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volume silica colum (150 mmi.d.) was prepared in
100% chl orof orm The sanpl e was added to the col um

wa@e@stibea3col uim washed under gravity in the  PCT/GB2005/001805

fol | owi ngsol vents: 10 col um vol unes chloroform to
elute sinple |lipids; 40 columm volunmes acetone, to
elute neutral glycolipids; 183col um vol unes net hano
to elute gangliosides and phospholipids. The fractions
were collected and dried down via rotary evaporation
ﬁ@”&ﬁored at 40C prior to analysis. Neuram ni dase
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s amphal wpaThishers shbivoue be possddobsingnd16 td pedwdtceu vOlgme to obtain
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was equilibrated with chI oroform Whole C170 lipid

extract was obtained from~2 m packed cell vol une.
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detected at |east three antigen bands in the whole
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¢ pabbh By AR pIEAP, BT lch 1o bR B Sal
détw@ete 0. 50mntles Igdrdosebinpd t dor@spondrto thd inltiali Riwalue of the antigen.
stai ning. reveal ed the presence of phasp h0|lpld in the
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observed
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In order to ascertain if this antigen was a protein, the fraction was analysed by SDS-
PAGE and Western blotting. Silver staining of the gel did reveal very low levels of
protein contamination; however Western blotting failed to specifically detect any

antigen in the preparation suggesting that the antigen itself is not a protein.

An aliquot of the antigen-containing fraction was digested with ceramide glycanase to
remove the carbohydrates. The glycans were separated from the lipid portion using
2:1 chloroform:methanol; with the free glycans predicted to partition with the
methanol and the de-glycosylated lipids partitioning with the chloroform.
Immunostaining and chemical staining techniques were then performed on HPTLC
plates of intact glycolipid and de-glycosylated lipid. Immunostaining revealed the
presence of antigen (Rg 0.38 — 0.46) with the intact glycolipid and not the de-

glycosylated lipid (Figure 7). However, later experiments demonstrated that the
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again indicating that the antigen may carry
carbohydrate noieties. Further reading indicated that

w@bdaosoosybo t he above net hod can be used to sepaP@r/6B2005/001805

neutral glycolipids from phospholipids, sialylated

gl ycolipids co-elute with phospholipids. This, along
wWth the co-mgration of the4éntigen and orci nol

posi tivebands provi ded sone evidence that the antigen
may be a sialylated glycolipid; while the absence of
abBitigeningof undigpded iﬂﬁ}gegpwshhywaaal?lﬁa‘&th 1% 2atigepaqmaetimes

t b |yl
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obt ai ned sepagﬁé_ mhole géd extract
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C e first dinension the HPTLC
? te maséﬁgvgbgggékﬁﬁ&?he standard 50:40: 10

chloroforn1nethanol Call 2 solvent mxture. The plate
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the antigen in both dinensions, while ninhydrin
s pperapghapfle feeevahmi no groups denonstrated a conpound
that co-migrated in the first dinension but which was
then separated fromthe antigen in the second
diPtesphiolipids Nedhr 23 phosghat éyleihges hinbie, pmphl'c&ﬁﬁl §dir1ndethé clie related
the effect of sialic acid renoval on anti bod

r SEOEHEPHNs Ve frasamEy %Pwsrtbat&ﬁn ppeeected o) ma%@énn staining.

pﬁlﬁf{&'@l\ddéxggﬂﬁﬁ‘{hgétélﬁ Hlo G bSATRE &ém V%grcs ﬁﬁ%&ftﬁ eramide

neuram ni & treat memt provi d ters o
b gt}«tsnaswitrbhted fraotien poetded e psdsenceaif pRofphdbpraisdvith Rewdues

BFEegap suried (g deNiss G b et AN B PeR AR vtk
t "tl?é’eﬁltlg@ﬁ '@rtﬁlﬁlafrf dshd firauith %ﬁ%etsﬁé tdi cb h:?utﬁ)tn%f %Hﬂ)hohglds and

pro I uram dase treatne pro uced npre i ntens
sighicnlipids &ta ¢dmamén froblEne ivben emphythgz siegle edice column purification

Ao i StyicRe il CpbbTimeRapSEFBRNTG R Gria e antgen

agioh the whole extract with sufficient purity to facilitate characterisation.

Experiment 3.

Fractionation of whole lipid extract into lipid sub-groups and localisation of antigen

Methods

Lipid was extracted from ~2ml packed cell volume C170 cells as described above.
Following evaporation the extract was resuspended in ~1ml chloroform. A 10ml bed
volume silica column (150 mm i.d.) was prepared in 100% chloroform. The sample

was added to the column and the column washed under gravity in the following
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renoval was only partial, since the conditions had not
been optim sed, renoval of sialic acids fromthe nore

w@odoanodBo 0. 62 cluster led to formati on of a | PEEGBRI0&E01805

cluster of nolecules, which are still detected by the
anti body. As the |east polar bands detected after
partial neuram ni dase di gestddbn co-nmigrated with the
| east pol ar bands in the untreated

gangI|05|de/phosphoI|p|d fraction it is assuned
t fplyertp: ) columpp yplumes ENoreigip.de sB1ie St iRl dg; 49 gﬂha% yolumes

f I | via
R e S L L e
c ghngiiosiclos axrcaplngphxmmdsz\ﬁhe fﬂaeumns rroyatected afndaimad donwheia
dlfferentlall |.at Q% coI| ids. A sanple of

| PR eé(ﬁ’t"‘i’ré@? StP Q&Eg %‘E‘ #fum and fractions

V\Weﬁrcﬁhz%aﬁge Hr?eﬁ%z@f Hnﬁééﬁplﬁntlgeﬁ 'sgluﬁﬁﬁ‘ k%[lpfwﬁé' 8mbined with 5pl

asi al yl ated col i pids” and phosphol i pi
(dbk buif@mﬂo&mmt panaled vathethe neyramatidase aanddlOpd neyraminidase

52:8:.8:18: ol .| owed chl or net hangl. 4:1); o
P e dinal el e St BerSeht B e, ST ReH A st 3§ 37 C for 1
dipgi al yl ated gl ycol i pi ds (chl or of or m net hanol : wat er

65:25:4) and finally polysialylated glycolipids

( Ehewiast de-wialbetimip! acidbatrob®is3 Afnagen SHetidny iadk 0 oMssulphuric acid

SRS SR, AR RTA S L b 4

C@ﬁbﬂ@hﬂgn@mnlnhydrln st ai ni ng showed phosphol i pi ds
and glycolipids were both present in the sialylated
glycolipid fractions. However the antigen again

a #s to co-mgrate with the only orcinol positive
glycol'i pids and not the ninhydrin positive
pmmsnhﬁkh@hﬂ@egbﬁahﬁnaﬁﬂniMﬂnﬂﬂﬂtﬁknhmgnﬂ&ﬂkbesbmnlwas
sanples reveal ed three_clusters of antigen in

wRBYEDEg with cilprotorm. Aghole §:138 h@wdext@ctzwys owlpﬁd frﬁ@ ~2ml

K@%&kee%ﬁ‘ boRine ‘Tgé%a%*hg%&gto%é Yol %np ARG with
antigen was observed in the sinple |p| raction

0 ch]tolﬁopin,ds phmt thpl siihpln dipidsahcegingcol dlye glyicobpids;camd finatly

ant| ‘i % n the sialylated fractions. This

ﬂku&‘g?p ﬂ%’ﬁ Wp tfen is a sialylated glycolipid

and not a phospholipid. Two of the clusters of bands

were detected in the nonosialylated fraction (RF -0.49

alPIRC @paﬁl}ion nd tmmudq')%fiiaingldateg@dfat keastitlwee fanfigen bands in the

S’tvv iopei er)lcgral:tsan\él p%osphohpld fraction (Rg 0.54, 0.51 and 0.41) along with a single
band in the simple lipid fraction (Rr0.51; Figure 9). However, no antigen was
detected in the glycolipid fraction. Ninhydrin staining revealed the presence of
phospholipid in the whole extract and phospholipid fraction only. However, orcinol
staining demonstrated that glycolipids were present in both the glycolipid and
phospholipid fractions. Significantly, two distinct bands were observed in the
phospholipid fraction (R 0.54 and 0.51) that appear to co-migrate with the antigen,

again indicating that the antigen may carry carbohydrate moieties.

Further reading indicated that although the above method can be used to separate
neutral glycolipids from phospholipids, sialylated glycolipids co-elute with

phospholipids. This, along with the co-migration of the antigen and orcinol positive
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for the nost (RF -0.24) and |east (RF -0.49) polar
clusters, with the nost intense staining detected for

wo b@smisdad e cl uster (Rp-0.38). In the pol ysi al p)CEHGBA05/001805

fraction two clusters are visible (Rp -0.38 and RF
-0.24). This suggests that the | east polar cluster is
nonosi al yl ated, the mddle c#@uster represents

di sialylated structures and the nost polar cluster has
three or possibly four sialic acids. Acid ﬂ drol ysi.s

whandspepvitebipnict idrake it iy HEE mpy Pap ety e%ﬁbicaléwd while
THeSbdE1caQ¢ aﬁ%geﬂ‘?ﬁ @ncargﬂf ﬁi%yé’(ﬁltpoc{‘ﬁ'ﬂctﬁﬂzs‘ﬁ stscthat the %lycohp1d

procedures and”1's nore result

r emsi/lad sialfylagdidaihiocdea o Usrechﬁlim HnYICBE104

i mmunost ai ni ng denonstrated thatchem cal renoval of

sialic acids resulted in the conplete | oss of SCl104
birpAhBviRhOY g 1O ahtiddnNEh sR146D gﬁycbma aﬁa ﬁbtvel ﬁl{dsﬁlﬁbhmd was
of the antigen is necessary foor anti body bin
S@ll@medfmersepara@ga\pkyda Ihsld @:tnacmntgﬁ]a Hgn&: ardi anab@mg\/cbm plates

DRl S8 e T Fle S BOERPE e MG E B

b agaeRsbRidh HeAtiaddaeIR40: | O ehipFFs@n R tihol: UACH 86lvent mixture.
sialic acids does not inpinge on the binding of SC104.

ThEe phigs wasban phewediordyy.optagedidiang devslopedén chloroform :acetone
dlrﬁétﬂ&ﬁ’ol tc?ﬁ E&Eﬁ WBLS9: ??Qqe%ﬁn&@ ifige %%%‘iﬁ&’ﬁlai’}/er& little

requiri sence’ oT "one sia
i ﬁngﬂaﬁbn Gﬂmﬁlﬁﬁhgenf svdtflebahé E@othﬁér@idnC(Fﬁgﬁw $0). This again
However , is currently unclear if this 1s dependent

u éﬁﬁom@teéigbatéh@ antigen iy rot@gieairel Byeolipid, shee mawtp gbcppids

Y S -
2t A L bR A 3000} nd o
Mihgt@tésl \ﬂittethS@ﬂxﬁgerantbogemmgom evhile ainfeied stammg of free amino
nunber of comercially avail abl e I|p|d

EZEVEP demanstigizdip corzpoyas thaher-anigindie ah%‘far?g lﬂwvﬁlen but which
plw%E %n%@%rgt@l ?IIOQ'P?E@ aht?fél(h‘ﬁ@e st8ond dimension.

chl or of orm net hano 5 %wv). Plates were
al so spotted with partlally purified SC104 anti gen.

LRI TR S AT IYAR. .

p hr'ﬂt%d %@gﬁﬁlo‘ﬁﬁhﬁmﬁﬁ@%ﬂhg Be PIPWL@SG§§11% phbsph¥BPid/ganglioside
° sasrr?;r)l\é %efotre Srtld agf?err] (relel?;amtlmgassettggtrr?ernt ;rov\\zl?cged two clusters of bands; with
a more polar cluster at Rr 0.46 and a less polar at Rg 0.62 (Figure 11). Although the
same bands were detected before and after neuraminidase treatment there was a shift

in the intensity of the staining profile. Neuraminidase treatment produced more
intense staining at the Ry 0.46 cluster and a decrease in intensity at the Rg 0.62 cluster
when compared to the untreated control. This suggests that although sialic acid
removal was only partial, since the conditions had not been optimised, removal of
sialic acids from the more polar R 0.62 cluster led to formation of a less polar cluster
of molecules, which are still detected by the antibody. As the least polar bands
detected after partial neuraminidase digestion co-migrated with the least polar bands
in the untreated ganglioside/phospholipid fraction it is assumed that this cluster must

itself correspond with a sialylated form, probably monosialylated, while the more

polar cluster corresponds to a disialylated form.
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recogni sed by SCl104, suggesting that none of the
standards represent the antigen. Results The Rp val ues

wobiodilesado f or t he standards are shown i n Tabl ePGI/oBR@A001805

These val ues are also conpared with the range of RF
val ues obtained for the variably sialylated SC104
antigen, listed in order of #idcreasing polarity and
degree of sialylation. Table 6 It can be seen that the
| east polar SC104 antigen co-migrates with GV3, while
the nost polar nolecules mgrate with Rp val ues

S e hcqionhf Chof R as (EWENGE ed 8 fictiohe Bitcrifaly
ofsiaf Ylated gtyicgbpidev Arsafiplevat] liped extieat was badehpao did evldron and

Vg TS i St SR ER BRI el Biateelgts and
g fpﬁ?&ﬁhbliﬁi‘ﬁb' (drbrofrhBRsRaRd A detife RaskbRNE whia k2 o §é:a,te ®llowed

hree or four nonosaccharides. It is nost probabl
t hatchlcnpformanetbaned i ly; monesialgaisy gl ysolipids (ehdoraformhingthanol 2:3);

| di N | Lipl ' [on..T
" eltaty BB eorStelnaPol Bt 5Bl il g0
Potysiulyl &6l gBRBliSikE (thidtbRrmEREE Al wiger@0: 35: HPhd fhictions were
ol i gosacchari de backbone. Eg%ggl e 6 - ldentification

ofthen driedrdoginyendnakysedby HES Bewed/bsmuonneaigining and chemical
e | t hods SC104 antigen purification and

Eﬁ%?@é@é%%tll in. SC104 specific antigen was purified

fromsputum sanples mxed in a 1:1 ratio with 0.1 M pH

7.6 Tris 0.5% NP40. Briefly an immuno-affinity was

piBaaekandcrBRwIrin Sining shryehphospepiniés amdal kohpids Grrgoth
B R

t loe-naigtatgeithwasodgercita positiss gryealdfi dsaridnSEOLnh Fdrigussitive

13 % it did not cross react with an anti-sialyl Lew s
a PBPSPRONBIdSnt i body. Experinent 2 Met hods

HPTLC and immunostaining of these samples revealed three clusters of antigen in the
whole extract (Rr ~0.49, ~0.38 and ~0.24), with the most polar of these showing only
very faint staining. No antigen was observed in the simple lipid fraction or the
phospholipid/ neutral glycolipid fraction, but antigen was detected in the sialylated
fractions. This confirms that the antigen is a sialylated glycolipid and not a
phospholipid. Two of the clusters of bands were detected in the monosialylated
fraction (Rp ~0.49 and Rg ~0.38). In the disialylated fraction faint staining is visible
for the most (Rr ~0.24) and least (Rg ~0.49) polar clusters, with the most intense
staining detected for the middle cluster (Rg~0.38). In the polysialylated fraction two
clusters are visible (Rr ~0.38 and Rr ~0.24). This suggests that the least polar cluster
is monosialylated, the middle cluster represents disialylated structures and the most

polar cluster has three or possibly four sialic acids.

Acid hydrolysis was then used to chemically de-sialylate the antigen. This method is
more aggressive than enzymatic procedures and is more likely to result in complete

removal of sialic acids. HPTLC and SC104 immunostaining demonstrated that
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Sequence identification of the SC104 antigen. SCl104
specific antigen was purified fromsputum as outlined

WO 200880 nent 1 above and the sanpl es run on BCI/GBR005/001805

SDSPAGE and Silver stained follow ng the suppliers
recomendations (Bio-Rad Silver stain kit, catal ogue
nunber 1610443). The band of 48nterest was subsequently
subjected to MALDI analysis. Results A band for the
SC104 antigen at between 50-75lcDa was identified on a
Sphmxcalsttemomlcpfgahc @Fidg geseltadiin, therh@rnpmedp%s@fcﬁi%}%@lndlng,

05k Y3 B RRE SR I RAZRLAL e ALY oy

gMbiteiagy, ot ei n) 9741 Cel | division control protein 6
honol og (CDC6-rel ated protein) QL4451 Grow h factor
receptor-bound protein 7 (GRB7 adapter protein) P14618

Pﬁyr gstgfer %ﬁ%@garhﬁcg&%ﬁﬁ%l g%@t!n%cjh(aggggﬁrgpc]iysﬁ%lated glycolipid.
Séfowesét i deesnion bmdrto te |aslak)| foase THAKndﬁcétEﬁhﬁt the AnBgn must be
(p21 act ed Ki n PA 83 I

agtiak Yiatszé fsish e geogR e oahe a&&rﬂy’&{é 5gs Totjimpinge on the
r %ﬁiﬂllﬁgsofsf}(gﬂﬁs tThte hﬁéreés@@ ibifle ¥ lok SlalrASP0r UGN fOl'Iél also

al so be expressed on these gl ycoproteins. Experinen
I\/Bugg@slts ti@ dp‘qnuetombmeqmsmg shamesegce hfonensialivoacpd) thef andigten is most

TREE A PGS TPaCIE o hn RSt Ao SuEBgel Dy ! this i
f Qepeaddftdip Bh ] d& an@ cEikde cBRditiSnUSH thICEXP @élls":?ﬂ)(r% harvesting.
based upon t he | SA techni que (Figure otitre

pl ates were coated with 5xI O4/ wel | of C170s the cells

f igéedmang 4bl ocked prior to being incubated wi t h

S i f biotinylated antibody (O 1 g/well) m xed

WOobhpaRissieSintiget B ¢nimércRilly a98Mnbl BRpAGdHI&RL

bi oti nyl ated anti body was
Methods
The SC104 antigen has been compared to a number of commercially available lipid
standards. Examples of each standard were spotted onto HPTL.C plates and
developed in 50:40:10 chloroform:methanol:CaCl, (0.5 % w/v). Plates were also
spotted with partially purified SC104 antigen. Migration of each standard was
detected by iodine vapour staining and the location of each marked on the plate.
Plates were then probed with SC104. It was observed that none of the standards were

recognised by SC104, suggesting that none of the standards represent the antigen.

Results
The Rg values obtained for the standards are shown in Table 6 below. These values
are also compared with the range of Ry values obtained for the variably sialylated

SC104 antigen, listed in order of increasing polarity and degree of sialylation.
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detected by SA-HRP and TMB. Results are expressed as
absor bance at 650nm Results The i nmuno-purified SCL04
wa@nrdaosgesasusi ng the protein A Cl-6B sepharose PCT/GB2005/001805
i rpmunoaffinity colum has denonstrated its ability to
specifically inhibit the binding of the antibody to

its target.

cell ki

cells (IxIO5 aliquots)
Tab®¥ 04 anti body (I

4hr at
with FI

Exanple 7 -

I1'i ns Experinment 1Met hods Annexin/Pl. Tunou

roomtenperature could then al so be stained
TC | abel | ed annexi n and propi di umi odi de

04 directly induces tunour

r

i n suspension incubated wth
ng/ M) or appropriate controls for

Standard> 98,
col our
strong

fmur

PRleGre DOTSEU) and then anat ysed by dual
fgl ow cytometry. Results This study has show
staining of freshly disaggregated col orecta

Howavar durinag thoco ctudiac it wae anhcar
2 } Aese-Std —+—WaS—0bSet

SC104

Lactosyk hat S
ceramidgjeat h

oo

:fdﬁmfﬁ?od; aiolpeéred to accel erate tunour

Globotrigedyl | i
ceramideV@sie3)pl

A similar phenonmenon was observed when tunp
wed-ohiCah-Bh e Bl yt-Cerew as adher ent nonol ay
aced i n suspension and stai ned with SC104

Globote@ddsiyb0(
ceramidé f the
(Globosit€] | S §

anti body was i nducing apoptosis or necrosis
pxposed to SCL04 anti body were counterstaine

liGREN A6 113N VICAIBY 4GEc-8nalgs s. To deterni

Globopeb%g%&l;l
ceramidg, ' o
(Forrsmig_gn ni_di

I & T o S
ly showed staining with either annexin or
umiodide.  1ln contrast cells exposed to

GM3  concen

NevirerBgPbat@e-Bliaher omg/m SC104 shoved

0.53

0.53

stTong
annexi |

starm g wth—309%of—Tctetts—staning—wth

h, 75% with PI and 65% w th both. Cells stai

ned

0.49

w th af
apnpt Q4

AGM1

TR 13- a8 c-B1 A-CEPIAGRPIASCen €early stage

5i s whereas cells stained with both annexin

S0.08
and

GM1l p| are

Galfla3-&ab¥ Agd 1 dpdysndsiGalid d@siPd . 1-Esmper i men

t0.39

0.39

0.36

GD3

NeuAc-NeuAc-Gal $1,4Glc-B1,1-Cer

0.33

<0.24

GDla

NeuAc-Galfp1,3-GalNAc-B1,4-(NeuAc)Gal B1,4Glc-p1,1-Cer

0.22

GD1b

GalP1,3-GalNAc-B1,4-(NeuAc-NeuAc)Gal $1,4Glc-p1,1-Cer

0.16

GT1b

NeuAc-Galp1,3-GalNAc-B1,4-(NeuAc-NeuAc)Gal f1,4Glc-
B1,1-Cer

0.08

It can be seen that the least polar SC104 antigen co-migrates with GM3, while the

most polar molecules migrate with Ry values similar to GD1a and GD1b. However,

in all cases the standards are themselves not recognised.

The migration of the antigen with R values that are comparable to many of the

standard gangliosides suggests that, along with the requirement for sialylation, the

antigen has a short neutral oligosaccharide backbone that consists of three or four

monosaccharides. It is most probable that this is actually a tetraosyl structure as this

would more readily allow multiple sialylation. The least polar antigen that is detected
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Met hods Pan caspase activation. 2xl G5 col orectal C170
cells were exposed to 30 g/m of SC104 for up to 6hrs

wanr@spesazcaspase FI TC- FMK- vad (caspACE Fl TC vedr/BEBE)05/001805

Pronmega, catal ogue nunber Gr7462) enpl oyed to establish
caspase activation. The cells were anal ysed by flow
cytonmetry. Controls included58 negative control nurine
anti body and a Fas anti body at | OOng/ m . Results The
results of the assay denonstrate that SCl04 activates
pahpiokel s seartidl peti gBHtyCium, gonsistingof asheéeriokgasacgharide
I\/%taggoq) Caspase 6 activation by SC104 mab. 2x| 6
colorectal CL70 cells were exposed to 1- 100/ xg/m of
SC104 for 6hrs and cell |ysates generated. The |ysates
wer e sub eguently,run a 12%ZSDS- PAGE V\éstern bI tted

caspase 6 antibody, Cell Signalling Technol ogy (NEB)
cat al ogue nunber 9761). Cells exposed to SC A were
| Epededials a negative control. Results Devel opnent of
the Western blot (Figure 18) clearly denonstrates that
there is activation of caspase 6 in those C170 cells
expassgd to 10, and nore intensely at 100 g/m of SC104
mab. Those cells subjected to treatnment with the SO O
el 19 owsgenyourificotionand viaraderigitionaSEA6¢ specifixpeigensiab

4 Met.h SCl . 04 i bit f
PR Bt st tedin 85 £ g st IPH A% 5E0.5% Neao.
S B @ taRd inind- zﬂﬁﬂi‘ty Q/fas Qéedadr6ssatiin & R)428 BB A to Protein A

i ncubated with -vad inhibitor (Pronega,

c ﬁlﬁﬁ)@pbarﬁmmg Em@t.xyl pimglimidatgrd HKd asvies ¢rivglent linker.

Results
It is noteworthy that whilst the antigen was seen to cross-react with SC104 (Figure

13a) it did not cross react with an anti-sialyl Lewis * or 19/9 antibody.

Experiment 2

Methods

Sequence identification of the SC104 antigen. SC104 specific antigen was purified
from sputum as outlined in experiment 1 above and the samples run on a 10% SDS-
PAGE and Silver stained following the suppliers recommendations (Bio-Rad Silver
stain kit, catalogue number 1610443). The band of interest was subsequently
subjected to MALDI analysis.

Results
A band for the SC104 antigen at between 50-75kDa was identified on a Silver stained
gel (Figure 14). The MALDI sequence analysis suggested several possible hits

including:

P04839 GP91-PHOX) (GP91-1) (Heme binding membrane glycoprotein)
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The follow ng day cell viability was assayed using
annexin V FI TC and propidi umiodi de. Results There was

w@2@3%0848€Cr ease in viable cells in the presenceCDGBRIVS/001805

i nhi bitor (Figure 19), providing a strong indication
that SC104 kills colorectal cells by a 'classic’
apoptoti c pat hway. Experinent515 Met hods | nhibition of
cell growth. IxI8 colorectal C170, C168, Cl46, CaCQz,

Col 0205, LoVo and HT29 cells were aliquoted into
i ndi vi d02874h&ielldiyision cpnigel m@tpmoérb@ngleg\@ﬂcwelﬁ@ REAtgIn)

left t I

the cel? o Bt S PieePor BoBfa nybid YRR ity Sy
of SCl1@1460d . Pyhsvare kiagwt isveyrmaNViM2 (BC 2/ BH40) (Pyruvate kinase
concentrations 100, 30, 10, 3 and O ng/m, was

t iSSP GE) st each concentrati on of drug used.

Tripli f VAT

2t 370 e e B e L R 2 T R P ivated
weinasadg opti cal denS|ty readl ng at 490 nm Results

The eff C104 adh ent cell proliferation was
measur é’zﬁﬁﬁfg’ﬁ? %&s@ PO concentrations in,excess

of I Om/mM SC104, but not control antibody, inhibited
gromh of the colorectal tunmour cell line C170 and
wm&@m%@coms ma@obydra@v&lese(xﬁs@urssgg@) thatrihgsiadyl@trasoyl

d Str cell lines C170,
oA ah s s Ciderctned Sk ABPIGE s wore obt al ned
wi th other breast and col orectal tunour cell |ines

( LRménr-3 These results suggested that SCL04 was
inhibiting tunour cell proliferation by inducing
apoptosis at high doses. However cells in suspension
t Bdarhédzd | ost their cell/cell contact were sensitised

to rapid cell death at | ower antibody
&@%{l?ﬁl& S SR die Jrmung-pufipd Arlbdep s g e oF & prozein A

E&%ﬁfdr&@%lﬁmtbmﬁtm&pﬂf%'ffhgu% WA9Hsed as a competitor for SC104
binding to C170 cells using experiments based upon the ELISA technique (Figure

15). Microtitre plates were coated with 5x10%well of C170s, the cells fixed and
blocked prior to being incubated with solutions of biotinylated antibody (0.1ug/well)
mixed with increasing ratio of antigen. Bound SC104 biotinylated antibody was

detected by SA-HRP and TMB. Results are expressed as absorbance at 650nm.

Results

The immuno-purified SC104 antigen using the protein A C1-6B sepharose immuno-
affinity column has demonstrated its ability to specifically inhibit the binding of the
antibody to its target.

Example 7 — SC104 directly induces tumour cell killing

Experiment 1
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FACS onfresh andfixed cells. Cl170 cells (105) either
fresh or fixed with 0.5% gl utaral dehyde for | hr were

wo emadpsaaded in 1 O0OM of SC 04 mab (0- 100ny/ mPQT/@BA005/001805
i ncubated on ice for Ihr. After washing the sanples 3
times in RPM./10% FCS cells were incubated with FITC
| abel | ed rabbit anti-nmouse (3280: Dako Ltd, Bucks, UK)
anti body and i ncubated on ice for 30 mnutes prior to
anal ysi ng by FACS as descri bed above. ELI SAfor
he%@%?dﬂ ic binding. Flat flexi 96 well ELISA plates

ey Be Rt AL TP ARy G PRRE R G PR AT
PBEtibay d ﬁ'g/aaﬁi) doappreptRItdt@itiols fOF ahed rv&h etk cbuld then also
PB&?SH or to bl ocking with PBS/ 1% BSA for

times t
| e stainedowith Fhieisbeliadaanesapod prmidibdgdide (SizmanBpele)Dorsed

' ol f shing the plate 3
¢ g B Folel 198 Y EdBR )1 2P ea SR04 v
added and i ncubated on ice for 30 mnutes. Follow ng a
further 3 washes in PBS 0.05% tween-20 anti-nouse
Aesits (1/1000; Dako, Hi gh Wconbe, UK) or goat

S
gg[g%%ﬁg@ﬁlﬁs Kok st s'taigﬁ'{ég)ff fllé"slﬂg.d\g%ggfggﬁg% U(?ih))%e‘é@a‘f tumours.

appropriate an t on”i
PlHatveyenduringrihedeastiidiestit wes ovseRBS/tBat G504 wetibe B appedrod &
addi ng 100m /wel |, of TMB substrate and readin t
5% atﬁé‘é‘E}P‘t‘fsceﬁﬂﬁjéa&‘u Hbeiilgf p IR P18 R8SCAYC ‘%‘éen tumour cell

i gﬁh&@@ﬁicﬁfnoﬁnﬁy %et\zv%%lﬁer@ﬁ’ﬂ th8nd1 SycRPRERPIARE $h ;¥usgeﬁ%ion and

5 sites per cell. However this ‘nunber of antigens
wetiintderigh $§1¢eargibodieafadlen cytonmgirivl anafysiSCI@ detetminpéfsthe

therefore difficult to.explain why a 10 fol e f

e B ooyt opl Ry G et e Rngphet fo SGTHERT o8y vere
t RainteR@MeAVHPAMHE xR Mdipiapi ARk Fiod deqBigafL16)e Y88 @fh 25% of the
Ant i body saturation curves were therefore generated on

f celdhstained withdlep eaaltiol antifiedy shawesksiainiag with either annexédor
even.at SC104 concentration of. | /m . .and curyes

R B e o PRGBS car %{pﬁm gt that 10ug/ml
uRla 108 sowdtedtrong st hg Hithi 06N oM&S!s _Qﬁﬁxﬁﬁ% Y eah&dn, 75% with PI
(Fi gur e 22). These reSults are simlar to previously

r @pé bd BavidiabethofieliRzainechwilk enmexin alenogidsbnipeddgin early stages
93p g}')(')p?gs'isq v%hergarx]sl B3N rs]ttainkgza%thsbho%\{\%nﬂ]e%?n and PI are in late stage

apoptosis/necrosis.

Experiment 2

Methods

Pan caspase activation. 2x10° colorectal C170 cells were exposed to 30pg/ml of
SC104 for up to 6hrs and pan caspase FITC-FMK-vad (caspACE FITC-vad-FMK,
Promega, catalogue number G7462) employed to establish caspase activation. The
cells were analysed by flow cytometry. Controls included a negative control murine

antibody and a Fas antibody at 100ng/ml.
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saturabl e anti body binding and in a series of el egant
experinments was shown to be a honophilic binding

wa@paoshasdygo Wi t h t he capacity to bind to both anp¢TyeB2@@01805

itself (results not shown). SC104 was therefore
screened for the ability to bind to itself by coating
an ELI SA plate wth unl abell 88 SC104 and neasuring the
bi ndi ng of SC104 biotin HRP-avidin. SCL04 did not bind
to itself (Figure 23) however when purified
otei n expressi ng SC104 haptens was used to coat
t
tﬁlf n%:s%ﬁt?%f ?}%]ag%g g(seti%g ﬁ%% | a(f)éf é&ﬁ)eyoggﬁ]iz#lpgges after Shrs

C@Rigerd 191 i on (Flgure 23). These results suggest that
at |l ow anti body concentrations the antibody binds to
antigen but at high concentrations anti body bound to
a al so bind further antibody. This can
dra%vﬁ@%%g?y i ncrease the functional avidity of
anti bodies leading to lattices of antibodies buil ding
ug/{on C?:el s wiwth high density antigen. This lattice

4449%n could result in nuitiple signals resulting
| TRPARIORYBabn BY SO1G LB OB 08 @&%Fé&hﬂ @1'7@ @@Hs were exposed to 1-
Experinment 4-1n vitro Inhibition of gromh in
c dABigal iod B4 Fordhrsoanobaiet 1yhatey genemteclo 3“hc bysalte& oead

r Ple i Al g o R PN R Mleritoded iR ipmiiia ek ofipase 6
OBt IiMti bty %@%vedm@pis@ blaanbaty, dRy SifRlaR Te%hnology (NEB),

wer et r eat ed vvlth cisplatin, mtomycin C, oxaliplatin
aﬁ@italogn@ Rimnber $61).i Gells cxonesstio S&106 neromchged 8s a negative
gntq 1 and OnM Agai nst each concentration of drug
311 owi ng concentrations of SCL04 were titrated:
10, 3, 1, 0.3 and Om/m . As a negative control
791T/ 36 at concentrations 100, 30, 10, 3 and Org/m ,
sultst r at ed agai nst each concentration of drag used.

' . | )
LB B h& WRLcSn HRP g 1165 AP aLBorerto i BRYSs
vval:ﬂwaand ofpispasd 6 thethsdet (71 70a@ils Bgpaatd 43910 and midesintdrsely at

abl [ téQOf SC104 to show . additive killi i

h
G ok Sedbe B339 dHP¥ GRels ugrehodamenon g i Sl mab
aéﬁ@/&mﬂdoh%&% #f adpuld @1 €0 Detveen (0. 1- 1070/ )
el

in the presence o SC104 or control anti body
(0.3-100nmg/ M ). Figure 24 shows a

Experiment 4

Methods

SC104 inhibition of cell death using the z-FMK-vad caspase inhibitor. 2 x 10° C170
cells were subjected to 3ug/ml of SC104 and half were also incubated with 3uM z-
FMK-vad inhibitor (Promega, catalogue number G7232) and incubated overnight.
The following day cell viability was assayed using annexin V FITC and propidium
iodide.
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representative experinent for cells treated with a
conbi nation of SC104 and 5-FU. Figure 25 sunmari ses

w0 b@snessd t s showi ng that SC104 shows additi veP&i/GBR6§/001805

with cisplatin, mtomycin C 5-FU and tanoxifen. No
additive effect was seen with oxaliplatin. Experinent
5 -1n vivo inhibition of tumddr cell growth in
conmbi nation with cytotoxic drugs Methods Prevention
ggdel. The col orectal tunmour cell line, Cl70 was

i ined in serial passage in nude mce. For therapy
U Agefd & a‘”ﬁ%1 sé i 68 gl 1tnh[ﬁe bfégé}%%f teGhBiBor Figure 19),
t umour was m nce pl eces were
i lprpivaahngd strumgjm@canamﬁtahéﬁl% kﬂ;lsbolwtwtzé oeld yy a flassi8Dapoptotic

m ce whi ch had been randomy allocated to 4

e%@w @ental groups. Mce were explanted with 3mm
pi eces of Cl70 xenografts. G oups of mice were treated
with 5-FU | eucovorin (12.5ng/ Kg) by intravenous
i dkperimentdn days 1,3,5,7 and 28. On the same days mice
were also injected intraperitonealy with 0.2ng of SC104
mab. Control mce received either SC104 al one or
cordrls nmouse 1 gG anti body with 5-FU/ | eucovorin.
Tunmour size was neasured by cal | |8ers and tunour cross

s delibisnars elberovh oIV A edomsi b 80165, C146, A G Eole20s,
{RoTB B #8F 2D ik ARl o RIIER I VR PHUE % Bl bottomed 96-well

t r eat ment

Emwmi 18R 1€ adRirg bednight #3766 srlm*ouowmuy tﬁé f:éll?saﬁ‘éte treated
erapeuti c nodel. The colorectal tunour cell |ine,

CHit: WS, ad Ataad Mgt/ inhoSE 104 mplas%ﬂfgeegahvmmqu@bT/% at

For thera e rificed and the tunours

e gurcaecat DB oo b 3as! § HRBR v fiGuad Beined ot Simcabtion of
S5 B T, TSN BTG IR

exgditionehValS @aganp so edvh eelvidd @ pexglldendigdeudihf aB400Bnm.

pi eces of Cl70 xenografts. G oups of mce were treated

with 5-FU | eucovorin (12.5ng/ Kg) by intravenous
I phygj;on on days 3,5,7,21

The effect of SC104 on adherent cell proliferation was measured in an MTS assay. At
éoncentrations in.excess of 10pug/ml SC104, but not control antibody, inhibited
growth of the colorectal tumour cell line C170 and Colo205 but not HT29 or LoVo.
(Figure 20). Figure 21 demonstrates ICs fits for tumour cell lines C170, Colo205,
HT29 and LoVo. Similar results were obtained with other breast and colorectal
tumour cell lines (Table 7). These results suggested that SC104 was inhibiting tumour
cell proliferation by inducing apoptosis at high doses. However cells in suspension
that had lost their cell/cell contact were sensitised to rapid cell death at lower antibody

concentrations.
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and 22. On the sane days mice were also injected
intraperitonealy with 0.2ng of SCL104 mab. Control mce

WO e@si108380 ei t her SC104 al one or control nouse PQIEGB2005/001805

anti body with 5FU | eucovorin. Tunour size was neasured
by callipers and tunmour cross sectional area
cal cul ated on days 12, 16, 195and 23. Results To
determine if these effects could be translated to
| nhi bition of tumur growmh in vivo. SC104 was

15 dreted4 GQ‘@@H@?"&%&T@WB weekly to mice either
transpl anted with 3mmR2 extracts of C1l70 tunours or to
C170 tunmours that had been allowed to grow for 5 days
pri Qelldimeadn n| & irdtibivionalf ctlh grewth dsatdyasubed bp MTSstatning

tr eat-ed-eitherwth-SC104

al-one—5--F

the maxi mumto SC&Q‘&@QM@@)M a corrtﬂﬁ&ﬂiﬁﬁ@ﬂg/vdih
f or =3zxeeks—F re 26ashows—that—hgt:h—SE164—ot

Gﬁl ucovor i h‘?’gl one resulted in 5C:’J6I nhi bi tion of
tumougegrowt h pgsfreshly explanted tiymours. Tn
contrast the Fonbination of both showed synergistic
inhﬂéﬁ& on of ghdwth. Tumours in allf 3groups showed a
ten Therepse N turotr—gf uwt—h—tr%t—i—l—-—d‘ay—TG—wheﬁ———~
t he tJ"é{:gggered tzqm nati on began. From day 9, the
cohbbrapson tregs ment group showed gisgni ficant
inhihition of growh when conpared with all other
tr eHilmht groups as foI | ows: - SC104 aidd 5-FU, day 9;
37%|ﬁh|b1t|ﬁ||, J}'JL: 6664 day 12+ g meimy ; =
0.002; day 14; 74% i nhibition, p=<0.001; day 16; 76%
i nhibition, p=<0.001. 5-FU, day 9; 40% i nhibition,
p=0. 004; day 12; 45% i nhi bition, p=0.004; day 14; 58%
i Epetimenis — Hempphyfie bingling 6: 62% i nhi bi tion, p=<0.001.
5C 04, day 9; 32% i nhibition, p=0.017; day 12; 44%
i nhibition, r=0.004; day 14; 54% i nhi bi ti on, p= 0.001;
da¥erAdis 62%i nhi bition p= <0.001. AU statistics
assessed There was no significant difference

by ANOVA.
b Ak ﬁ%l wdfrad eelbsaCa 90 eellsp0a shereash o Eised with Ocife

FU |
= SRR BB el SRS L (ol s GO el anc
widditb&ied 64 iceXol LhiOrAfidiey SRRt andles(FiMuE B RBIN/10FECS cells
conbi nation of SC104 and 5-FU treated group showed

e M§ahi@ewbated with FITC labelled rabbit anti-mouse (1/80: Dako Ltd, Bucks, UK)

antibody and incubated on ice for 30 minutes prior to analysing by FACS as described

above.

ELISA for homophilic binding. Flat flexi 96 well ELISA plates were coated with anti-
mouse IgG Fc specific antibody or were coated with 3ug/ml (100ul/well) of C14
antigen in PBS and dried down overnight. Plates were washed 3 times with PBS prior
to blocking with PBS/1% BSA for 1hr at room temperature. SC104 antibody (0-
100ug/ml) was added on ice for 1hr. After washing the plate 3 times in PBS/0.05%
tween-20, biotinylated SC104 was added and incubated on ice for 30 minutes.
Following a further 3 washes in PBS 0.05% tween-20 anti-mouse SA-HRP (1/1000;
Dako, High Wycombe, UK) or goat anti-mouse Fc (1/1000: Dako, High Wycombe,

UK) was added as appropriate and left on ice for 30 min. Plates were washed 5 times
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survival conpared with both the vehicle control group
and the 5-FU treated group as follows: -

w@oubsi1os80 onvehi cl e: p=0. 0038. Conbi nati on: cyt BCD&BL005/001805

agent p=0.0111 ( Al statistics by Log Rank) This dose
of SC104 was well tolerated with all m ce show ng no
| oss of weight or any other §foss pathol ogy (Figure
26c). Finally, when SCl104 was adm ni stered
therapeutically, 7 days after C170 xenograft tumour
i maPBEthﬁﬁ%) iwerar2hafons pdding 1 08 wall af SIVES sybsifpteiand eadipg at
ig?p%hted grow h however in conbination with
5 eucovorin it both significantly inhibited tunour
growt h and enhanced survival (Figure 27). SC104 plus
5-FU/ | eucovorin exhibited a significant reduction in
ﬁh&ﬂEMeight/tine and i nhibited tunour growth with

f

5 S _
HRRSEeR S gl By AR OB ORE Akt
, 4lx T gitRages oels, Hawaeer <HiR nGmb&pefcinticensBiadi egsilyirsatsated at
<130> P37068WD <150> GB 0410627.4 <151> 2004- 05- 12
<1geinlxg SCIP> Ipgasdheretore dificyhtopxplaup why a1 0foldiexcessy of

<€11:}gb>od?%s<rg&1ﬁr>ed%xt Lt lﬁhﬂllg. 1260 be that upon antibody binding more
sites are revealed. Antibody saturation curves were therefore generated on fresh and
fixed cells. The antigen was not saturated even at SC104 concentration of 100pug/mi
and curves were similar on fresh and fixed cells making it unlikely that further antigen
was being revealed (Figure 22). These results are similar to previously reported data
on R24 a mouse mab recognising GD3 ganglioside. This antibody shows non-
saturable antibody binding and in a series of elegant experiments was shown to be a
homophilic binding antibody with the capacity to bind to both antigen and itself
(results not shown). SC104 was therefore screened for the ability to bind to itself by
coating an ELISA plate with unlabelled SC104 and measuring the binding of SC104
biotin HRP-avidin. SC104 did not bind to itself (Figure 23) however when purified
glycoprotein expressing SC104 haptens was used to coat the plates SC104 bound
stochiometrically until 10pg/ml and then bound exponentially beyond this
concentration (Figure 23). These results suggest that at low antibody concentrations
the antibody binds to antigen but at high concentrations antibody bound to antigen can
also bind further antibody. This can dramatically increase the functional avidity of
antibodies leading to lattices of antibodies building up on cells with high density
antigen. This lattice formation could result in multiple signals resulting in apoptosis

at high antibody concentrations.

Experiment 4 — In vitro Inhibition of cell growth in combination with cytotoxic drugs

1 x 10 colorectal C170 cells were aliquoted into individual wells of a flat bottomed

96-well plate and left to adhere overnight at 37°C. The following day the cells were
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<223> Forward Prinmer (Heavy Chain) <400> 1 atgagagtgc
tgattctttt gtg 23 <210> 2 <211> 30 <212> DNA <213>
waoedosfiosaBal <220> <223> Forward Priner (Kappa BEIHGBP005/001805

<400> 2 atggatttwc argtgcagat twtcagcttc 30 <210> 3

<211> 35 <212> DNA <213> Artificial <220> <223>

Reverse Prinmer (Heavy Chain)3%400> 3 cccaagcttc

cagggrccar kggataracg grtgg 35 <210> 4 <211> 30<212>

DNA <213> Artifici al <228> . . . .
treated with cisplatin, mitomycin C, oxaliplatin and tamoxifen at final concentrations
of 10, 3, 1, 0.3, 0.1 and OuM. Against each concentration of drug the following
concentrations of SC104 were titrated: 10, 3, 1, 0.3 and Opg/ml. As a negative control
791T/36 at concentrations 100, 30, 10, 3 and Opg/ml, was titrated against each
concentration of drug used. Duplicate wells were used. Cells were left for 5 days at
37°C prior to the addition of MTS reagent to each well and optical density reading at

490 nm.

Results

The ability of SC104 to show additive killing with chemotherapeutic agents was
screened in vitro by MTS assays. All drugs were titrated between (0.1-10ug/ml) in the
presence of either SC104 or control antibody (0.3-100ug/ml). Figure 24 shows a
representative experiment for cells treated with a combination of SC104 and 5-FU.
Figure 25 summarises the results showing that SC104 shows additive killing with
cisplatin, mitomycin C, 5-FU and tamoxifen. No additive effect was seen with

oxaliplatin.

Experiment 5 — In vivo inhibition of tumour cell growth in combination with cytotoxic

drugs
Methods

Prevention model. The colorectal tumour cell line, C170 was maintained in serial
passage in nude mice. For therapy the mice were sacrificed and the tumours excised.
The tumour was finely minced and 3mm?® pieces were implanted, under anaesthetic,
subcutaneously into 30 male mice which had been randomly allocated to 4

experimental groups.

Mice were explanted with 3mm’ pieces of C170 xenografts. Groups of mice were
treated with 5-FU/leucovorin (12.5mg/Kg) by intravenous infusion on days 1,3,5,7

and 28. On the same days mice were also injected intraperitonealy with 0.2mg of
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<223> Reverse Prinmer (Kappa Chain) <400> 4 cccaagctta

ct ggat ggt g ggaagatgga 30 <210> 5 <211> 11 <212> PRT
we2m3a08¥Be nmuscul us <400> 5 Ay Tyr Ser |ie TherCBeB2@5§01805

Tyr Ser Trp His 1 5 10 <210> 6 <211> 33 <212> DNA

<213> Mus nuscul us <400> 6 ggctactcca tcacgagtgg

ttatagttgg cac 33 <210> 7 <238> 6 <212> PRT <213> Mus

nmuscul us <400> 7 Ser Ay Tyr Ser Trp His 1 5 <210> 8

SC104 mab. Control mice received either SC104 alone or control mouse IgG antibody
with 5-FU/leucovorin. Tumour size was measured by callipers and tumour cross
sectional area calculated on days 7,9, 12, 14 and 16. Animals were weighed to assess
the toxicity of treatment. At the termination of the experiment tumours were weighed

to assess anti-tumour efficacy.

Therapeutic model. The colorectal tumour cell line, C170 was maintained in serial
passage in nude mice. For therapy the mice were sacrificed and the tumours excised.
The tumour was finely minced and 3mm? pieces were implanted, under anaesthetic,
subcutaneously into 30 male mice which had been randomly allocated to 4

experimental groups.

Mice were explanted with 3mm’ pieces of C170 xenografts. Groups of mice were
treated with 5-FU/leucovorin (12.5mg/Kg) by intravenous infusion on days 3,5,7,21
and 22. On the same days mice were also injected intraperitonealy with 0.2mg of
SC104 mab. Control mice received either SC104 alone or control mouse IgG antibody
with 5FU/leucovorin. Tumour size was measured by callipers and tumour cross

sectional area calculated on days 12, 16, 19 and 23.

Results

To determine if these effects could be translated to inhibition of tumour growth in
vivo. SC104 was administered (200ug/dose) 3 weekly to mice either transplanted with
3mm? extracts of C170 tumours or to C170 tumours that had been allowed to grow for
5 days prior to administration of the antibody. Animals were treated either with
SC104 alone, 5-FU/leucovorin at the maximum tolerated dose or a combination of
both for 3 weeks. Figure 26a shows that both SC104 or 5-FU/leucovorin alone
resulted in 50% inhibition of tumour growth of freshly explanted tumours. In contrast,
the combination of both showed synergistic inhibition of growth. Tumours in all
groups showed a temporal increase in tumour growth until day 16 when the staggered
termination began. From day 9, the combination treatment group showed significant

inhibition of growth when compared with all other treatment groups as follows:-
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<211> 18 <212> DNA <213> Mus nuscul us <400> 8
agtggttata gttggcac 18 <210> 9 <211> 16 <212> PRT

W 2320886 nmuscul us<400> 9 His |ie H s Phe SerP@@/¢B210g/001805

Pro Thr Tyr Asn Pro Ser Leu Ser Ser 1 5 10 15 <210> 10
<211> 48 <212> DNA <213> Mus nuscul us <400> 10
cacattcact tcagtggtag acctacbtpac aatccatctc tcagcagt
48 <210> 11 <211> 11 <212> PRT <213> Mus nuscul us

;?9%8?)4 irlzd %YFSU Gd%/ 9L%% %Gilnﬁibistiecsn, ’Sszpo.égf; d(é;y)iZ;L Se9u%i/;\1?1?bit-{gr{, p1 =
0.002; day 14; 74% inhibition, p=<0.001; day 16; 76% inhibition, p=<0.001.
5-FU, day 9; 40% inhibition, p=0.004; day 12; 45% inhibition, p=0.004; day 14; 58%
inhibition, p=<0.001; day 6; 62% inhibition, p=<0.001.
SC104, day 9; 32% inhibition, p=0.017; day 12; 44% inhibition, p=0.004; day 14;
54% inhibition, p= 0.001; day 16; 62% inhibition p= <0.001. All statistics assessed by

ANOVA.

There was no significant difference between the SC104 treated group and that
receiving the cytotoxic agent, 5-FU/leucovorin.This correlated into a significant
improvement of survival of mice treated with SC104, 5-FU or the combination
(Figure 26b). The combination of SC104 and 5-FU treated group showed enhanced
survival compared with both the vehicle control group and the 5-FU treated group as

follows:-

Combination:vehicle: p=0.0038.
Combination:cytotoxic: agent p=0.0111 ( All statistics by Log Rank)

This dose of SC104 was well tolerated with all mice showing no loss of weight or any
other gross pathology (Figure 26¢). Finally, when SC104 was administered
therapeutically, 7 days after C170 xenograft tumour implantation neither SFU nor
SC104 alone significantly inhibited growth however in combination with
5FU/leucovorin it both significantly inhibited tumour growth and enhanced survival
(Figure 27). SC104 plus 5-FU/leucovorin exhibited a significant reduction in final
weight/time and inhibited tumour growth with enhanced survival in the C170

subcutaneous xenograft model.
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<210> 12 <211> 33 <212> DNA <213> Mus nuscul us <400>
12 aagggaaaag gttccgacga tggtttgaac tac 33 <210> 13
W 2408480 <212> PRT <213> Mus nuscul us <400> 1BCBeB2085M01805

Ser Ser Ser Leu Ser Tyr lie Hs 15 10 <210> 14 <211>

30 <212> DNA <213> Mus nuscul us <400> 14 agtgccagct
caagtttaag ttacatacac 30<210%015 <211> 7 <212> PRT

<213> Mus nuscul us <400> 15 Asp Thr Ser Asn Leu Al a

Ser

Sequence listing
<110> Scancell Limited
Durrant, Lindy
Parsons, Tina
<120> Specific Binding Members
<130> P37068W0O

<150> GB 0410627.4
<151> 2004-05-12

<160> 28

<170> PatentIn version 3.2

<210> 1
<211> 23
<212> DNA

<213> Artificial

<220>
<223> Forward Primer (Heavy Chain)

<400> 1

atgagagtgc tgattcectttt gtg
23

<210> 2

<211> 30

<212> DNA

<213> Artificial

<220>
<223> Forward Primer (Kappa Chain)

<400> 2

atggatttwec argtgcagat twtcagectte
30

<210> 3

<211> 35

<212> DNA

<213> Artificial

<220>
<223> Reverse Primer (Heavy Chain)

<400> 3

cccaagctte cagggrccar kggataracg grtgg
35 )

<210> 4

<211> 30



1 5 <210> 16 <211> 21 <212> DNA <213> Mus nuscul us

<400> 16 gacacatcca acctggcttc t 21 <210> 17 <211> 9
WE20220RBT <213> Mus nuscul us <400> 17 Phe G np@@/¢B3@5/001805

Gu Tyr Pro Leu Thr 1 5 <210> 18 <211> 27 <212> DNA
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<213> Mus nuscul us <400> 18 tttcagggga gtgagtatcc
actcacg 27 <210> 19 <211> 396¥212> DNA <213> Muis

nmuscul us
<212> DNA
<213> Artificial
<220>
<223> Reverse Primer (Kappa Chain)
<400> 4
cccaagctta ctggatggtg ggaagatgga
30
<210> 5
<211> 11
<212> PRT
<213> Mus musculus
<400> 5

Gly Tyr Ser Ile Thr Ser Gly Tyr Ser Trp His

1 5
<210> 6

<211> 33

<212> DNA

<213> Mus musculus
<400> 6

ggctactcca tcacgagtgg ttatagttgg cac
33

<210> 7

<211> 6

<212> PRT

<213> Musg musculus
<400> 7

Ser Gly Tyr Ser Trp His

1 5
<210> 8

<211> 18

<212> DNA

<213> Mus musculus
<400> 8

agtggttata gttggcac
18

<210> 9

<211l> 16

<212> PRT

<213>

Mus musculus
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<400> 19 ctcagtcacc gtctctagcg ctaaaacgac acccccacc 39
<210> 20 <211> 39 <212> DNA <213> Mus nuscul us<400> 20

w@aiogaosyet g tcgttttagec gctagagacg gtgactgag 39rREB2002001805

<211> 39 <212> DNA <213> Mus nuscul us <400> 21

ccaagct gga aat gacacgt acggatgctg caccaactg 39 <210> 22
<211> 39 <212> DNA <213> Mus6Puscul us <400> 22
cagttggtgc agcatccgta cgtgtcattt ccagcttgg 39 <210> 23
<%%&@)1§4 <212> PRT

His Ile His Phe Ser Gly Arg Pro Thr Tyr Asn Pro Ser Leu Ser Ser
1 5 10 15

<210> 10

<211> 48

<212> DNA

<213> Mus musculus

<400> 10
cacattcact tcagtggtag acctacttac aatccatctce tcagcagt
48

<210> 11

<211> 11

<212> PRT

<213> Mus musculus

<400> 11

Lyvs Gly Lys Gly Ser Asp Asp Gly Leu Asn Tyr
1 5 10

<210> 12

<211> 33

<212> DNA

<213> Mus musculus

<400> 12
aagggaaaag gttccgacga tggtttgaac tac
33

<210> 13

<211> 10

<212> PRT

<213> Mus musculus

<400> 13

Ser Ala Ser Ser Ser Leu Ser Tyr Ile His
1 5 10

<210> 14

<211> 30

<212> DNA

<213> Mus musculus

<400> 14
agtgccagect caagtttaag ttacatacac
30
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<213> Mius nuscul us <400> 23 Met Arg Val Leu lie Leu
Leu Cys Leu Phe Thr Ala Phe Pro Ay lie 1 5 10 15 Leu

w®Ee00sAsga30/al G n Leu G n Qu Ser Gy Pro Asp Leor/G&ko0s/001805

Lys Pro 20 25 30 Ser A n Ser Leu Ser Leu Thr Cys Thr
Val Thr Gy Tyr Ser lie Thr 35 40 45 Ser Gy Tyr Ser
Trp Hs Trp Val Arg G n Phe BBo Gy Asn Lys Met 50 55
60 Gu Trp Met Gy His lie Hs Phe Ser Ay Arg Pro Thr
Tyr Asn Pro 65 70 75 80 Ser Leu Ser Ser Arg lie Ser
I| hr JArg Asp Thr Ser Lys Asn G n 85 90 95 Phe Leu
Eeu Lys Phe Val Thr Thr @ u Asp Thr Ser Thr
Tygzi Q ]P% 110 Phe Cys Ala Arg Lys Gy Lys Ay Ser Asp
Asp16d Y vheUnASHidyr Trp 115 120 125 Gy Gn Ay lie
Ser Val Thr Val Ser Ser Ala Lys Thr Thr Pro Pro 130
13400401Bro Val Tyr Pro Leu Val Pro Gy Ser Leu 145
150 <210> 24 <211> 463 <212> DNA <213> Mius nuscul us
<AG0>TIx4 Ser Asn Leu Ala Ser
1 5

<210> 16

<211> 21

<212> DNA

<213> Mus musculus

<400> 16
gacacatcca acctggctte t
21

<210> 17

<211> 9

<212> PRT

<213> Mus musculus

<400> 17

Phe Gln Gly Ser Glu Tyr Pro Leu Thr
1 5

<210> 18

<211> 27

<212> DNA

<213> Mus musculus

<400> 18
tttcagggga gtgagtatcc actcacg
27

<210> 19

<211l> 39

<212> DNA

<213> Mus musculus

<400> 19
ctcagtcacc gtctctageg ctaaaacgac acccccace
39

<210> 20

<211> 39

<212> DNA

<213> Mus musculus
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at gagagtgc tgattctttt gtgcctgttc acagcctttc ctggtatcct
gtctgatgtg 60 cagcttcagg agtcaggacc tgacctggtg

W@2@sa0846t c agtcactttc actcacctgc 120 act gt cace@I/GB2005/001805

gctactccat cacgagtggt tatagttggc actgggtccg gcagtttcca
180 ggaaacaaaa tggaat ggat gggccacatt cacttcagtg

gt agacctac ttacaatcca 240 tcé4&tcagca gtcgaatctc

gat cact cga gacacat cca agaaccagtt cctcctgcaa 300

tt agatttg tgactactga agacacatcc acatattttt gtgcaaggaa
g aaggt 360 .t ccgacgat tttgaacta ctggggtcaa
goaatct gtf%%tctt:ta?%tgggﬁ 5‘8 cgatg’gcﬁgf@ acgacacccc
cacccgttta tcccttggtc cctggaagct tgg 463 <210> 25
<211> 154 <212> PRT <213> Mus nuscul us <400> 25 Met
Acgnval2deu lie Leu Leu Cys Leu Phe Thr Ala Phe Pro
Gkyrid>i e3d 5 10 15Leu Ser Asp Val G n Leu Gn Au Ser
G312Pr ob¥sp Leu Val Lys Pro 20 25 30 Ser G n Ser Leu
SetlPeuMFhMueys uFhr Val Thr Gy Tyr Ser lie Thr 35 40

45
<400> 21
ccaagctgga aatgacacgt acggatgctg caccaactg
39

<210> 22
<211> 39
<212> DNA

<213> Mus musculus

<400> 22
cagttggtgc agcatccgta cgtgtcattt ccagcettgg
39

<210> 23

<211> 154

<212> PRT

<213> Mus musculus

<400> 23
Met Arg Val Leu Ile Leu Leu Cys Leu Phe Thr Ala Phe Pro Gly Ile
1 5 10 15

Leu Ser Asp Val Gln Leu Gln Glu Ser Gly Pro Asp Leu Val Lys Pro
20 25 30

Ser Gln Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr
35 40 45

Ser Gly Tyr Ser Trp His Trp Val Arg Gln Phe Pro Gly Asn Lys Met
50 55 60

Glu Trp Met Gly His Ile His Phe Ser Gly Arg Pro Thr Tyr Asn Pro
65 70 75 80

Ser Leu Ser Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn Gln
85 90 95

Phe Leu Leu Gln Leu Lys Phe Val Thr Thr Glu Asp Thr Ser Thr Tvyr
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Ser Gy Tyr Ser Trp Hs Trp Val Arg G n Phe Pro Gy
Asn Lys Met 50 55 60 AQu Trp Met Gy His |ie H's Phe

W®E005B8430Ar g Pro Thr Tyr Asn Pro 65 70 75 80 SeeT/GB2005/001805

Ser Ser Arg lie Ser lie Thr Arg Asp Thr Ser Lys Asn
G n 85 90 95 Phe Leu Leu G n Leu Lys Phe Val Thr Thr
G u Asp Thr Ser Thr Tyr 100 %85 110 Phe Cys Ala Arg
Lys Ay Lys Ay Ser Asp Asp Ay Leu Asn Tyr Trp 115
120 125 Ay G n Gy He Ser Val Thr Val Ser Ser Al a
Lys Thr Thr ¥¥fo Pro 130 135 120 Pro val Tyr PP Leu
Val Pro Ay Ser Leu 145 150 <210> 26 <211> 463 <212>
DMAe <3L321 Mig o MUACHE S, 540Q> 526 A%gz@sqja%w %ehgﬁérl Ght ey
gtgcctgttgs acagecctttc Ctggipatcct gtctgatg

cagcttcagg agtcaggacc tgacctggtg aaaccttctc agtcactttc
actcacctgc 120 actgtcactg gctactccat cacgagtggt

t @lagilinggly adk gyt vey Theaglt ec et 8l gyaadabaadar Pro Pro
t ggaat3§gat gggccacatt ldacttcagtg gtagaéé®ac ttacaatcca

Pro Val Tyr Pro Leu Val Pro Gly Ser Leu
145 150

<210> 24

<211> 463

<212> DNA

<213> Mus musculus

<400> 24

atgagagtgc tgattctttt gtgectgttce acagcecctttce ctggtatcct gtctgatgtg

60

cagcttcagg agtcaggacc tgacctggtg aaaccttcete agtcacttte actcacctge

120

actgtcactg gctactccat cacgagtggt tatagttggce actgggtccg gcagtttceca

180

ggaaacaaaa tggaatggat gggccacatt cacttcagtg gtagacctac ttacaatcca

240

tctectecagea gtecgaatcte gatcactcecga gacacatcca agaaccagtt cctectgceaa

300

ttgaaatttg tgactactga agacacatcc acatattttt gtgcaaggaa gggaaaaggt

360

tcecgacgatg gtttgaacta ctggggtcaa ggaatctcag tcaccgtcte ttcagecaaa

420

acgacacccc cacccgttta tececttggte cctggaaget tgg
463

<210> 25

<211> 154

<212> PRT

<213> Mus musculus

<400> 25

Met Arg Val Leu Ile Leu Leu Cys Leu Phe Thr Ala Phe Pro Gly Ile
1 5 10 15
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240 tctctcagca gtcgaatctc gatcactcga gacacatcca
agaaccagtt cctcctgcaa 300ttgaaatttg tgactactga

w@o@sAaeRBeCCc acatattttt gtgcaaggaa gggaaaaggt 3BOTI/GB2005/001805

tccgacgatg gtttgaacta ctggggtcaa ggaatctcag tcaccgtctc
ttcagccaaa 420 acgacacccc cacccgttta tcccttggtc
cctggaagct tgg 463 <210> 27 $811> 147 <212> PRT <213>
Mus nuscul us <400> 27 Met Asp Leu G n Val An |lie Phe
Ser Phe Leu Leu lie Ser Ala Ser 1 5 10 15 Val |lie Met
SEFUATY & Vel uCBs koAl nLetr FRF GYnPePsPrisuvig! [tve B
25 30 Met SéP Ala Ser Pro Gy G u Lys Val Thr®et Thr
Cys Ser Ala Ser 35 40 45 Ser Ser Leu Ser Tyr lie Hs
Trsﬂerlrn @P L@Jnswﬁe§efrhr%3% -’EH{' \)%@rTl"f_ip G§% '1@9 Eéxo I&XSI‘hr
Leu Trp ke Tyr Asp Thr Se§ Asn Leu Ala Seis Ay Val
Pro 65 70 75 80 Ay Arg Phe Ser Ay Ser Ay Ser Gy
Asn Ser Tyr Ser Leu Thr He 85 90 95 Ser Ser Met Gu
AIS&rcgéw Agp S¢al TN HiT Hsfrlng‘{/qu ye @;&stFéhggGGin&w Lys Met

Glu Trp Met Gly His Ile Hig Phe Ser Gly Arg Pro Thr Tyr Asn Pro
65 70 75 80

Ser Leu Ser Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn Gln
85 90 95

Phe Leu Leu Gln Leu Lys Phe Val Thr Thr Glu Asp Thr Ser Thr Tyr
100 105 110

Phe Cys Ala Arg Lys Gly Lys Gly Ser Asp Asp Gly Leu Asn Tyr Trp
115 120 125

Gly Gln Gly Ile Ser val Thr Val Ser Ser Ala Lys Thr Thr Pro Pro
130 135 140

Pro Val Tyr Pro Leu Val Pro Gly Ser Leu
145 150

<210> 26

<211> 463

<212> DNA

<213> Mus musculus

<400> 26

atgagagtgc tgattctttt gtgcctgtte acagecttte ctggtatcect gtetgatgtg

60

cagcttcagg agtcaggacc tgacctggtg aaaccttetce agtcacttte actcacctge

120

actgtcactg gctactccat cacgagtggt tatagttggc actgggtceg gcagttteca

180

ggaaacaaaa tggaatggat gggccacatt cacttcagtg gtagacctac ttacaatcca

240

tctctecageca gtcgaatctec gatcactcga gacacatcca agaaccagtt cctectgeaa

300
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100 105 HO Ser GQu Tyr Pro Leu Thr Phe Gy Gy Qy
Thr Lys Leu Qu Met Thr 115 120 125 Arg Ala Asp Al a

we\b@sRosa3oThr Val Ser H e Phe Pro Pro Ser Ser LBST/GB005/001805

135 140 Leu Gy Lys 145 <210> 28<211> 443 <212> DNA
<213> Mus nuscul us <400> 28 atggatttac aggtgcagat
tttcagcttc ctgctaatca gtgcct 6agt cataatgtcc 60
agaggagaaa atgttctcac ccagtctcca gtaatcatgt ctgcatctcc

ggaaaag 120 gtcacc a cctgcagtgc cagct caagt

g AtthERA Hgae‘aa&tgata&asgaagteﬁg%%aigﬁtt Eg%cﬁﬁg%ﬁ gggaaaaggt
ccc caaact ctggatttat gacacatcca acctggcttc tggagtccca
2%9¢§Hﬂ§99§tdfgggé§bggc g%%d%gcéégﬁ%éégégtggééyﬁggﬁé:ttcagccaaa
t @aggat cag cagcat ggag gctgaagatg ttgccactta
ttactgtttt caggggagtg agtatccact cacgttcggg 360

ggggapacca cagctggaaatccgacacgggtisogagqgctgeac caactgtatc
cabettccca 420 ccatccagta agcttgggaa ggg

<210> 27

<211> 147

<212> PRT

<213> Mus musculus

<400> 27
Met Asp Leu Gln Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 5 10 15

Val Ile Met Ser Arg Gly Glu Asn Val Leu Thr Gln Ser Pro Val Ile
20 25 30

Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Ser Ala Ser
35 40 45

Ser Ser Leu Ser Tyr Ile His Trp Tyr Gln Gln Lys Ser Arg Thr Ser
50 55 60

Pro Lys Leu Trp Ile Tyr Asp Thr Ser Asn Leu Ala Ser Gly Val Pro
65 70 75 80

Gly Arg Phe Ser Gly Ser Gly Ser Gly Asn Ser Tyr Ser Leu Thr Tle
85 90 95

Ser Ser Met Glu Ala Glu Asp Val Ala Thr Tyr Tyr Cys Phe Gln Gly
100 105 110

Ser Glu Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Met Thr
115 120 125

Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Lys
130 135 140

Leu Gly Lys
145

<210> 28
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443Cl ains 1. An isolated specific binding menber
capabl e of binding a sialyltetraosyl carbohydrate and

wa@l2e0sao84y0 i nduci ng cell death without the needP€DGB2005/001805

i mune effector cells. 2. An isolated specific binding
menber capabl e of binding a sialyltetraosyl

car bohydrate, which sialyltetgaosyl carbohydrate is
capabl e of being bound by a nmenber conprising one or
nor e bindi ng domai ns sel ected from domai ns conpri si ng
arf2ahi n6%aci d sequence substantially as set out as
résifues 44 or 49 to 54, 69 to 84 and 117 to 127 of

t h& am no° acid séquence of Figure la. 3. A binding
meghgr ag clainmed in claim?2, wherein the binding

domai n conpri ses an am no acid sequence substantially
ast§edttBHt AFtiERdueSchddttcocidghlantcdggtd®chds Aradgtec
speci fic binding nenber as claimed in claim2 or claim
3, conprising one or nore binding donains sel ected

f PEAYFORRT P ORRG 'CRC cHRIEF S cant arr A tac L - de e rgeggaaaag
sdfStantially as set out as residues 44 or 49 to 54,
6%ttc§)cc%4 act)r %%7a tt%c12a7 cgcf:aag t(]:ettaarezli @9 caaCitgc Sc%%gten%%aoé aa
Fiygyt e FE B OREPRdTG “Reber "R 614 MedIRIET &PRT 9299
conprising an am no acid sequence substantially as set
Oltba@fuabk 661 Fd88asbl¥ &tQgd et 0f gdd-@Ht & d 8cc@gclebitididtQ@cca
neaber as clained in claim5, further conprising one

or both of the binding domains substantially as set
ogotegrtiesiddgesratdo ortc499aag.chictdatt¢tes kdamrs t6& tcey&tggag
of%he ami no acid sequence shown in Figure la. 7. A

bi ndi n er as clainmed in an recedi ng claim
AR E O Re, NG oM @ Cariega by maerteoss
human anti body franmework. 8. A bindi ng menber as
Clgébéﬁ%ﬁcb@ a%Jc@ééBaﬁt cg.Eg&gctC%rclt§éJ&g c&ﬂﬁ:g@&@%a@&ﬂt@cca
segquience substantially as set out as residues 19 to

138 of the am no acid sequence shown in Figure la. 9.
Acbatrdienge merbesggas adoai ned in any preceding claim

f 4f8her conprising a
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human constant region. 10. An isolated specific
bi ndi ng nmenber capabl e of binding a sialyltetraosyl

wa@ a00babsadr at e, whi ch si al yl tetraosyl carbohydr Bt BGB2005/001805

capabl e of being bound by a nmenber conprising one or
nore bi ndi ng domai ns sel ected from domai ns conpri si ng
an am no acid sequence substafitially as set out as
residues 46 to 55, 7 1 to 77 and 110 to 118 of the

am no acid sequence of Figure lIc. 11. A binding nenber
a&laimsi med in claim10, wherein the binding domain
conprises an am no aci d sequence substantially as set
out as residues 110 to 118 of the am no acid sequence
ofl. Fi guieisblated kgecific bindiigngeriBdriaapatds oChiadifigd sidlyledt@bsy
10 or claim 11, conprising one or _nore bindi ng domains

s&pbehylatepdirecy Weucing e¢ll dentipritheutdhe nerdfer wapune effector

sggllfs?nce substantially as set out as residues 46 to
55, 1to 77 and 110 to 118 of the am no acid
sequence of Figure Ic. 13. A binding nenber as clained

sequen: | g e bind . el
campr | Ao RIS b maERTB e SRt Lpt ey degigpsy]
0 ]gsrb_eﬁyar%i HHRE sthlftet@osl %wagh}h%ae WAPR @eﬁg%&i{@@ a

Figure 1c. 14. "A bi ndi ng nenmber ~as aimed 'n clam
1 3yenfher ttimprisiogpné ei mgredrindiog dbmbins efle¢tbe friohmdbinmns comprising

domai ns subst anti al s.set out as residues t

b A St eapeacq e st S e 4EG Aot B0 s
shaavm17 b FA70TRe Ainoldeid s‘égbéﬂé@'oﬂgjgﬁ?é%f as clainmed in
any one of clains 10 to 14, wherein the or each

bi ndi ng domain is carried by a human anti body

fbamewgr k. 16. A bi ndi ng. nepber, .as, cl.ai ned i,n ¢l ai,m 12,
570 " Robindie sborBhen s PRAECRSTa% SURE fhe Brfiy 8 athaty
0¢bmpfisds@fiatiies acid sé?eﬁé’e%s@fstah@myadﬁ sBOOR Gk EesKRE@YETTR 127 of
shown in Figure Ic. 17. A binding nenber as clainmed in

ahigusnéa.of clainms 10 to 16, further conprising a human
constant region. 18. A specific. binding nmenber which
conprises a binding nenber as clained in

4. A specific binding member as claimed in claim 2 or claim 3, comprising one

or more binding domains selected from domains which comprise an amino acid
sequence substantially as set out as residues 44 or 49 to 54, 69 to 84 or 117 to 127 of

the amino acid sequence of Figure 1a.

5. A binding member as claimed in claim 4, comprising an amino acid sequence

substantially as set out as residues 117 to 127 of Figure 1a.

6. A binding member as claimed in claim 5, further comprising one or both of
the binding domains substantially as set out as residues 44 or 49 to 54 and residues 69

to 84 of the amino acid sequence shown in Figure 1a.

7. A binding member as claimed in any preceding claim, wherein the or each

binding domain is carried by a human antibody framework.
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any one of clainms 2 to 9 in conbination or association
Wi th a binding nenber as clainmed in any one of clains

wQaQoosnoss3o 19. A bindi ng nmenber as cl ai med i n PC/GB2005/001805

preceding claimfor use in nedicine. 20. A

phar maceuti cal conposition conprising a binding nmenber
as clainmed in any one of cla/®s 1 to 18 and a
pharmaceutically accept abl e exci pient, diluent,

carr| er, buffer aor st albj liser t hod for

21, A
tPeat rekiingre aerdivodh SHimed ki S BCFOIBBifg Wedmino acid
2 Pfﬁc}tsﬁléé 1£1§Sa§ gtft%d@a& {&e@l befﬁ‘-‘df'tl‘{@alﬁﬁ%%id ééﬁuéhcc

almed 1n any one of clainms 1t
1&hov@Rin Fip@euge of a binding nenber as clained in any
one of clains 1 to 18 in the manufacture of a
medi canent for the treatnent of a tumour. 23. Products

cont ai Bl Kledide IMEMek b€ clainei 1ﬂ91n9??@@d1n§%la¢ﬁlafumgr ¢dnpiking a
one of clains 1 to 18 and an active agent as a

c bwipiam eohsgangpegicit. i on for sinmul t aneous, separate or
sequential use in the treatnent of a tunour. 24.
Products as clainmed in claim23, wherein the active

agent A ise1xed Ypdcetidbintid Ghember ChpdlOsftatdihg a sialyltetraosyl
i rinotecan and/or_ cisplatin25. A nucleic acid encoding

acyballydigenuhich siabdterpesyhearboly dasy isgiseal)e of peipgdound ‘axv a

1

syfac LAY AR ORNS BE SN A copprin
C hRbn@tb doid quuelw&&ubsftalﬁiaﬂlyms sét duoasl@sidBas 460 55, 71 to 77 and 110

Si alﬁgl tetraosyl carbohydrate as_clained in claim 26,
ofthe Amyiq o spayencs b £&gHEe backbone.

11. A binding member as claimed in claim 10, wherein the binding domain
comprises an amino acid sequence substantially as set out as residues 110 to 118 of

the amino acid sequence of Figure 1c.

12. A binding member as claimed in claim 10 or claim 11, comprising one or
more binding domains selected from domains which comprise an amino acid
sequence substantially as set out as residues 46 to 55 , 71to 77 and 110 to 118 of the

amino acid sequence of Figure 1c.

13. A binding member as claimed in claim 12, comprising a binding domain
which comprises an amino acid sequence substantially as set out as residues 110 to

118 of the amino acid sequence of Figure 1c.

14. A binding member as claimed in claim 13, further comprising one or both of
the binding domains substantially as set out as residues 46 to 55 and residues 71 to 77

of the amino acid sequence shown in Figure lc.

15. A binding member as claimed in any one of claims 10 to 14, wherein the or

each binding domain is carried by a human antibody framework.
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16. A binding member as claimed in claim 12, 13 or 14, comprising the sequence
substantially as set out as residues 23 to 128 of the amino acid sequence shown in

Figure 1c.

17. A binding member as claimed in any one of claims 10 to 16, further

comprising a human constant region.

18. A specific binding member which comprises a binding member as claimed in
any one of claims 2 to 9 in combination or association with a binding member as

claimed in any one of claims 10 to 17.

19. A binding member as claimed in any preceding claim for use in medicine.

20. A pharmaceutical composition comprising a binding member as claimed in
any one of claims 1 to 18 and a pharmaceutically acceptable excipient, diluent,

carrier, buffer or stabiliser.

21. A method for the treatment of a tumour in a patient which comprises
administering to said patient an effective amount of a binding member as claimed in

any one of claims 1 to 18.

22.  The use of a binding member as claimed in any one of claims 1 to 18 in the

manufacture of a medicament for the treatment of a tumour.

23.  Products containing a specific binding member as claimed in any one of
claims 1 to 18 and an active agent as a combined preparation for simultaneous,

separate or sequential use in the treatment of a tumour.

24.  Products as claimed in claim 23, wherein the active agent is doxorubicin,

taxol, 5-Fluorouracil, irinotecan and/or cisplatin
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25. A nucleic acid encoding a binding member as claimed in any one of claims 1

to 18.

26. A sialyltetraosyl carbohydrate which is capable of being bound by a specific

binding member as claimed in any one of claims 1 to 18.

27. A sialyltetraosyl carbohydrate as claimed in claim 26, which is on a lipid or

protein backbone.



