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Bl NDI NG MEMBERS *159159* The present invention
relates to specific binding nmenbers, particularly

anti bodi es and fragnents thereof, which bind to an
epi tope relevant to cancer and endonetriosis. 5 Such
menbers are useful for the diagnosis and treatnent of
tunmours. Anti bodies which bind to GWw,

gangl i osi des are known, but arl antlbody that b|n Hmmmmmmmmmm
S|alyltetraosylceran1de but whi ch does not bind

GM, Gla, GIlb or %ﬁNb has not *159159*
preV|oust been desc??gbgﬁc ﬁge%&%ﬁﬁgﬁgclona
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gastric, breast, parotid and endonetrial tunours.
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domai ns conprising an am no acid sequence

substantially as set out as

~1108ckdfifig th MIfirst\dbpecMfltheddréseht inveh@OK) @2 is provided an isolated
25 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
30 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

*G00002*



2 residues 44 or 49 to 54, 69 to 84 and 117 to 127 of

the am no acid sequence of Figure | a. The binding

domai n may conprise an am no acid sequence

substantially as set out as 5 residues 117 to 127 of
Figure la. In one enbodi nent, the isolated specific

bi ndi ng nmenber of the second aspect of the present

i nvention conprises one or nore binding donains

sel ected from domains which conprise an amno acid
sequence substantially as set “out as residues 44 or 49

10 to 54, 69 to 84 or 117 to 127 of the amno acid
sequedides 4 oF4idrse, 6%t s4andNE7 VMR JE M Rinind 4okl s¥§EsAeE of Figure
conprlses a bi ndi ng domai n which conprises an am no

aci d?sequence substantlally as set out as residues 117

to 127 of the am no acid sequence of Figure la. In
thls enbodlnent the isolated specific binding nenber

may The PEOREFIOMaEARY SPIRRSIH AT 4BING ﬁ@dé?q%&ewubﬁ%@y abiefout as

5b0thgmgksﬁhﬁmﬁbﬂ@fgngQQﬁlnS substantially as set out

as residues 44 or to 54 and residues 69 to 84 of
the amino acid sequence shown in Figure 1 a.
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15

sialyltetraosyl carbohydrate, which sialyltetraosyl
carbohydrate 25 is capable of being bound by a nmenber
CONifi bsé¢ érgbodirgenn, the e mbdyi cothiptises d bivaiinysdoteirewhiell comprises an
domai ns cgy?r|3|n an_ami no acid seq

subSTHaM 14t 1°gUDse SEPIApTR Y48 Setr"}é%z}sdffé‘ﬁ‘cigﬁ 6 158 of thp apyino acid
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sequdtiianallyisemarits %moybﬁga%%fﬁrag&mﬁg obige ?@é}r@@egmmo

to Ligiptiale sBrdunas Asieks4a e 89 &L5404ndrkgaiee 69 fo 84%f thdamino

one enbodi nent, the isolated specific binding member

of t2Rid Spavieres sSheeét FigFretlie present i nvention

conprises one or nore binding domains selected from

domai ns which conprise an am no acid sequence
subd$ingritalaied speeifc badingurenzbst pletbe ghgerd apgeqt of the inveqtion gpmprises

20 rz WEantih adif serhBnsub B A Qe & REAENGR0 s & BV Lifino

25

30

acid sequence shown in Figure la.

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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5 In one enbodi nent, the nenber conprises a binding
domai n which conprises an am no acid sequence
substantially as set out as residues 110 to 118 of the
amno acid sequence of Figure 1c. In this enbodi nent,
the isolated specific binding nmenber may additionally
conprise one or both, preferably both, of the binding
domai ns 10 substantially as set out as residues 46 to

55 and residues 71 to 77 of the amno acid sequence
shown in Figure Ic. Specific binding nmenbers which
conprise a plurality of binding donmains of the sane

or G biEdrikinkR e YRR ae PipetiBaBinaalg REtEbd BEthe @fird Ap&:t of the
included within the present 15 invention. The or each,

bi n@FaseNtdvyieaicn cempritss caapPTReE iding dnmt salseirh fgi domains
fra r I 34} ki

B SRR ey o Ry gal)  dht KAGLIERS 46 10 55
ant i7Tbeely7 ad 130 te hi8 afdhd anbihe agi giquenceleb Figyfe 1cone

i sol ated specific binding nmenber of the third aspect

of the invention conprises 20 the sequence

subdt emt dratiodimens tiserhembr camprises & inds1g2Bmiam wideh ofmprises an
am no.aci d sequenc hown in Figur c n fourth. .
e paBu it HIE T urmARE O o ¥ st 110 178 b bllino acia
menequeidei of Figheniar iIs &8s enabddinmeit, by ivelnteé speoffictimdisemembler may
aspect, .i n_conbi nati on or. association with a bindin

55 ARG e onr Prook Rear o BheR o bt Riofind REkBE,

may sigstanfallyes sét@ubhsoksiduek 46 td Fadnd)rdsidues 7$ 6V éiithé ooy acid
fragnent. gpecjf[c bi ndi ng nmenbers of the invention

may SEHERSF SROWRINIBUBIE or functional |abel. 30 In

further aspects, the invention provides an isolated

nucl ei c_acid which conprises a sequence, encoding a
spedPeic Hnding pymbeEBdchepmpRge  plpxafity of dinsding dompins pf Hhe same

f oulgt BiffeR8PRGHShclor ESBbihANADIHeRDE, afTHC1NBINAEEN BHe present
preparing specific binding nenbers of the 4 inventjon

whi dverERmoriihg er each badiie dgmaty makrcqasicd by hygnagsgbody

CongiieQ. ¢ ahg&' , oRPQUEorE ¥ REESSEAnsThayStdl sbinhted 49 th

neng%%%ggndf?é%%v rlﬁg thénbind?%g %Eﬁhe?aQ;Specific ¢

bi ndiDRs ofevthetedhuamo enidhiady ot of théwariahieapgipoerral be used

in a nethod of 5 treatnent or diagnosis of the human

or ani mal body, such as a nethod of treatnent of a

t umire isoltead spedifiebindihp mefrbeadfthe thirdaspecidfitichingantion cemprises

adm ni stering,to said atient.an f [ nount . of

2 s eeac e ns G Pl Ml £ ofoigh e AR heiPequence
shown in Figure lc. '

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



i nvention al so provides a specific binding nenber of
the present invention for use in nedicine, as well as
the use of a specific binding nenber of the present
invention in 10 the manufacture of a nedi canent for
the diagnosis or treatnent of a tumour. The invention
al so provides the antigen to which the specific

bi ndi ng menbers of the present invention bind. In one
enbodi nent, a sialyltetraosyl carbohydrate which is
capabl e of bei ng bound, prefe4ab|y specifically, by a
speci fic binding nenber of the 15 present invention is
pr oYﬂvggtgp wiigh & %Jsﬁﬁ? Ydid E@ié?@Mé%ﬂﬁh& JEBYitiBR to bring
provi I SO be used in a

scr elegut Bxpr@b@me I06§m¢ mndlheme@p@e arfd IGCQ)’PWQE the bingingyegnber.
therefor. For exanple, a library of conpounds may be
screened for nenbers of the library which bind
speSpédifiabihding metnhers s¢catdiig tettiredovgption map bhyetdan e metipdof

i e e
balc Kb&}fi@r in¥h pﬁﬁtﬁnp?f@gmy tﬁmlﬂarb atkdhaoeprisds adntmystdsrmgeo said
mol ecul ar wel of abou er m
B e R S

ar e jfleasd e@@cbrbﬁdefs lérsgo’élﬁﬁc wigdind Jneﬁﬁéﬂhﬂthe%ﬁeséﬁt 1hlﬁ=.ﬁdon for use in
herein, a "specific binding _nepber” is a

et Faegicitpob ot #4he WAPEHIRSGE DG H-ish BLLT PEr gRtion n

10 one t}?ef}ﬁ&rm%{cturJ brex BN Ient Of thd dRRAGH drGreRinfedi 10 tupdhr
may be naturally derived or wholly or partially

synthetically produced. One nenber of the pair of
mol gy ﬁémﬂﬁ@m@?é\ﬁ&@ {R"nli t§ WhicRGRs spadlti6 Bindy nR@ntRrs of the

protrusion cavity, h specifically binds to
and present fresentiQy nd drrpn@mmdangmx asiagdyliaieesyt earghydgte which is

spa 0 £
: hetc%?allblrcaoggelng lloglfnljli %rgéfubﬁ'as&)le&ﬁca@lfy Eﬁs@%{l@ gmﬁﬁlgbﬁe'ng?? of the
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antigen-an n avi nnne or none
rec ermm:e;s thaefept Enrekaxqamd libeamy yhepnpobsdsmatyee stieened for

prese nt.i.on is,general I |
ot rten Pty yhunERp R TR AREA Rt B caonyarae
8 0 ][1 aee gﬁ}]yltsmﬂsyl caporydrite glaﬁ,bn aflipidi tadktoge tilkea ant i gen
ef i ned here used herei ment
20 any POYE RSP e O P e RsRR: Do BRE PRIFBR oo, i

ani Ry habé £iRlcahlbywprsabboul @75 kPatagdetmilhed BESDSHPAGE.
respect of an existing condition or nmay be

prophylactlc (preventative treatnent). As used herein,
" T B4 otHeS 2 PP @ONRL fiBdntBh A dRs@fbed inSiHRer dedail BBlYwWhe

Iocallsed

25 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

30 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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10 (benign) or invade nearby tissues (malignant) or
di stant tissues (netastatic). Tunours include
neopl asti ¢ growt hs whi ch cause cancer and i ncl ude

oesophageal , colorectal, gastric, breast and
endonetrial tunours, as well as cancerous tissues or
cell lines including, but not limted to, |eukaemc

cells. As used herein, "tumour" also includes wthin
its scope endonetriosis. 15 The term "anti body" as
used herein refers to innunogﬁobulin nol ecul es and
i mmunol ogi cal |y active portions of inmmunoglobulin

it ngs%&]@hohn eredTBloR Ghtle Bidr- h ﬁ,fd e&?&%@hﬁbtx@{é &Mt bE&Seht invention

Ing site that specifical bi nds an anti gen,
whetisgenenly cangmed with amttgleya@mqu @meye@yﬁrtShéthé&hl jtglso concerns

pr o e tlde or 20
T e T

honol ogous to, an anti body bi ndi ng donaln These can

be %,?31:5%/ dereg{ll,g‘r{?ﬁ%?lteggllrrclu eé’l gnc e %Lg%rtlg(tt Qgry li)emt %)l%.lrga%rotr lan
ant ihbedh efmal, grefdasbly mmmmagl ’ﬁ‘&ufdannems olay pem re§pectpf an existing

s ubc?f"l’a‘gté@sor%?aryé’ﬁ rg#‘é?‘@gg%‘ﬁg @‘Fvg %H%E%géne 9;%? : ;en

bi ndi ng domai n such as Fab, scFv Fv dAb, Fd; and

di abodi es. 25 Anti bodi es may onal or
TN SIUSFRCTeIR, AT gHEEPG AN DT &59 %Séue rEmay petpcgiied

h er ehdhigd or ieRie-nedrby tiSsubO@libhf)tR dtsedﬁeuméHZ(ﬁie%@hc)a Mdmours
ot her anti bodi es and use techni ques of reconbi nant

DNAHtCé‘tq‘? MEPRIEiC Bt ViR Hkiecassneancartpf tide sewphastilnea! prectal

MOl EUNEDreadOnilh dohhetiBl Rlntbut8s WOEE] dah&drbis tQEueE BEcell lines
original antibody. Such technlﬁues may i nvol ve

i nt insdndinien JutDRINiBHeidi ngkaemés qe pyteghateim “WamorR Al includes

regi,g lnﬁgaﬁgy%nd&ggggggentary det ermini ng regions
( CDRs ? an anti body to the constant regions, 6 or

const ant reglons pl us framework regions, of a

S04 TP o e M A B

or dmimenologitdlly qouvnilmmmg ofimmwmtdghhbdyn mmlectles, s.ab fn@lﬁ:ules)that

geneti.c. nut t|o [ ot r.ch Wi .

ot oo e B ce e PP v B Bl Pl o

pr 0Getigdr whols sﬂﬂiehhk])l@lp&ﬁiucﬁl The terndiléd @ders anyapolypdpade or

the term "antibo shoul.d be co strqu S, .

20 Co GFiiG PaVGE & Bae AEmRR G R AP Ipe-GE s bR binding

havideghai. Ihegdicad 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,



domain with the required specificity. Thus, this term
covers anti body fragnents, derivatives, functiona
equi val ents and honol ogues of anti bodi es, humani sed 10
anti bodi es, including any pol ypepti de conprising an

i mmunogl obul i n binding domain, whether natural or

whol Iy or partially synthetic. Chineric nol ecul es
conpri sing an i munogl obul i n bi ndi ng domai n, or

equi val ent, fused to another polypeptide are
therefore included. O oning afid expression of chineric
anti bodi es are described in EP-A-0120694 and

EP- A Qdk0R2R giofs AURALSASH 2pidnb oty d‘i@éferb@m&uﬂt@olobulm See, for

nodi fi ed antr1 bod haV|n% t he variabl e regi ons.

non-iA#RER, EFeA g 84 HiTr CREISERSARS &P -A A i0n e Eb&%lpralﬁpr other cell

reg c
Rilga TR0y 0 b2 g AR ot Skt changes, which

us Patyenimayaot 82258 dNnding spepsflidieent asliodies pragicads agnent s

of a whole anti body can performthe function of 20

bi ndi ng anti gens. Exanples of binding fragnents are

( i ) AMUE@cbesfdamgmndifiwhsd mintregof wiys\he tevt, “agibodyitishokid be

nL. cons an
Gt SR P Y o T TP RERpe o A Bpre P Y e
VL adethalivictotia rdairaf spamﬁmt}gl’ﬂmanhxb le@atycovers ejtiboly frelgkbents

fra nt . re 341: 544-546 .

(U Ryt Sfrtioah St lenfiang bOROIaRes o e pstep dBmapiae
10 CDR dn@BbdddRsincl(iting arf @hyﬁe@tlder @@fpﬁﬁhhg an nfivagldbotin bidGing

fragnent co%Er|S|nq [ i nked

ts (vii

si ndlogaimyheihenpaiigt O UF‘%@Y PR ;:y SWléet“gl ﬂ’a{n"\ﬂq ”&Q}%Fé‘

and Rmykisifd® ARinin@o@lobhIKEIAdiRY deém AL Vricgd valki! kﬁﬁed’bﬁ lafidther

allows the two domains to associate to forma

ant |p@§1@emd|q@;qf§ergﬁ0fee1n@3¢qdd Clening 2 and egpreasieneof chlrnenc antibodies are

242: 423826 KPLRAA bocddusit gp- @-blﬁOZB RMoRakied antibody may be a

85:5879-5883 (1988)); (viii) bispecific single chain
15py  dnedsfied Py begns @maablgmw@ﬁ *f 2 nofi-hytserd @ g murine, antibody

mul t ti. S

iy gggg glegelz}gsit% r%aaﬂg%{ ha 2 %tfaoamcﬁ@glnmer ?g%ﬁﬂ?hﬁﬁl%?eﬁ

Pr ocantibédids areideactibe S, .fortdsaxnﬂa USSHZIM@MQQ@@@ 3)). 7

Di abodi es are nmultiners of pol ypeptides, each

pol ypepti de conprising a first donmain conprising a

bi ndt hay beegshown afat ﬁragrhmmwfcag/vmﬂmirinbodl)i gintpedfbran the durdtian of

SN TN NI TR Th—

|'i nksgd/ri(, wgchda:mﬁmmaﬂa (i) ﬂief&l’d)frathientmhlstﬁlgtdi the VH and CH1
assomate W eac other.to (0] a i gen .

o OS] 4 CORE EGERb TSI S oL ARe VP ity cingle

ass oftiBédyvyahe 4R frhgh&dt (WHRIMBISN Q] NBG PP 1yT28 (346 dE989)) which

wthin the multimer with the second donmain of another
consists of a VH domain; (v) isolated CDR regions; (vi) F(ab’)2 fragments, a bivalent

25 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 ez al., Science
242:423-426 (1988); Huston et al., PNAS USA 85:5879-5883 (1988)); (viii) bispecific
single chain Fv dimers (PCT/US92/09965) and (ix) “diabodies”, multivalent or

30 multispecific fragments constructed by gene fusion (W094/13804; P. Hollinger et al.,
Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993)).



pol ypeptide within the nultimer (W94/13804). Were

bi specific anti bodies are to be used, these may be
conventional bispecific 10 antibodies, which can be
manufactured in a variety of ways (Hollinger & Wnter,
Current Opinion Biotechnol. 4:446-449 (1993)), e.g.
prepared chemcally or from hybrid hybridoms, or nay

be any of the bispecific antibody fragnents nenti oned
above. It may be preferable tg use scFv diners or

di abodi es rather than whole dntibodies. Diabodies and
scFv can be constructed w thout an Fc region, using

onl i ka3 bieARIEmER TR bAFpepR@LCLch ﬁblly?lﬂtlﬁg b&hﬁ}%dgbeﬁrst domain
effects of anti-i1diotypic reaction fornms of

bi s GQ@PNIED abinfipe e séen qf g irpegeneghebudin hglntéh@ln ahea second domain
"Ja o

sour i e SEBEPERET | gp [ RURRENELn Bl spap APl domine
oppbsiad 1mbed3(r: gpeicd Pqpﬁdmwe@ twhunadledp @se,ommgi Watlhsf;eclbéher to form

o pr b LS RERAAE, SIES PRl BBt aRRN ) 8P s

poI ylpmpinl afese palgpeptide witlin Bedyulfimagwitnths secwhd domain of another

cor eBBattE MR e BREE S 908 330 from

libraries. If one arn1of the diabody is to be kept

consfant,. for. inst th ecificit r
oM tisbedlne MRS G 1o Pt S RIReY trontesbon bjsgseisi

10 t he aptittRlies anmlzéanlb% m{aﬁhﬁfaeﬂreﬂﬁﬁi a a&l@ylbf bgdxﬂaﬁln er & Winter,

appropri ate speci ICItX sel e ntlg |nd|n%@
dom&iiret Qripe Bitpdhngh 4:40- éfﬁ 188% eyh PERAES RRFIHeRY of frem
ar edybih W dSRES bf mepbd %ymf M@mﬁa gntitdd¢ aaphe&eAtRdhed
to part or all of an antig ere an _antigen is

| ar geovea At et bagsefgrapigyo Bifl syF‘biilﬁwrSt & dipbgdies Taéhfr ghan paple

of thgARk! BeModidandhibehcRdE tohstrut©d WRHoARn &8 kdARE usiffonly
antlgen bi ndi ng domai n may be provided by one “or nore

ant IVB@W’ YagpdinpPecighn Fadscinpiie gfesty eranbridghipy tgentighnOther
b
(] fERE bafechlt BRI de (lin OB (RRIAR BethEaR

aln var i abl e regi on
( VH[ rauhgkec étfal.c EMBE @en@t w BHSRHEE (1991).ef er to t he
situation in which one nmenber of a specific binding
pair will not show any significant binding to
nol dispeeific diashedies hawppbics ts pisprcificovhdle ditibddieg may also be useful

20 D5 0E ks Sk B e LGB SBRREFAL oy v

25

30

ot h extanynﬂﬁﬁpdlg;epﬁhte stuﬂfatﬂahﬁboallﬂmgmamh) cffabirepx\i‘dfleblﬁdlﬁg g.
ant domai eci.fic égr
par ST Bt PoisetuiarErer S cP G Bgy B909%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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nunber of antigens, in which case, the specific

bi ndi ng menber carrying the antigen binding domain

will be able to bind to the various antigens carrying

the epitope. 10 "Isolated” refers to the state in

whi ch specific binding nmenbers of the invention or

nucl ei ¢ aci d encodi ng such binding nmenbers wil|l

preferably be, in accordance with the present

i nvention. Menbers and nucleic acid will generally be
free or substantially free of material with which

they are naturally associ ated such as other 15

pol yp Eﬁtldes or nucleic acids with which they are

fouéd n their natural environnment, or the

envi ronnment in mhich they are prepared (e.g. cel

f glctﬁﬁgefc fbcyl]sggeg%i us Q' n%@er?o {he s1t15a§101t% Yn &’El%ggp &?@F%r%speciﬁc
bi n %nﬁglormtrb;ensloee’mdwmuy lsxgmtﬁlcan bﬂhdngyo bmla‘collenuﬂhat thah its specific

W th uent s uva n St fo j

bur g Tabed a1 bhs B8 e S0 btz P, or 1%
nor reedsh-Yeabevi0yitd 26§ bhst thdlegele aThdﬂteﬁﬁ 1ﬁlhﬁd’ppﬁéﬂbtd whicse &.F. an
used to coat mcrotitre plates for use

i nmiAdEEs Parine domajy is DRSPS BRRT NS eBﬁ%PFﬁ‘HE%‘UF Caied §y 2

accephdbl & aﬁfi‘%ehb 8% iRk chle! HME BieBific WRiIingiSi&Ebdr Rarrying the antigen
di agnosi s_or herawékts ecific bi ndi ng nmenber s may be
A

gly Eeflomppin Wil e ing e fhe yagpusispigaps fERHngihe epitope.
heterologous eukaryotic cells, or they may be (for
exanple i f produced by expression in a prokaryotic

cel |“Ysolatrgl’ yefers ya e stdte ip Whigy spesifisshinging mempera of thednvgption or
t
Ib n%clg% %Q&i g&ﬁﬁngtsnﬁl %rpﬁﬁ‘% ﬁ%ln%@;ﬁ wifl fetﬁ&at&l?ﬁ@ N h&’:@r&%&é with

et entica ogous to the
spedhd prmmrlegﬂnons MEmbery an@mlf:ileac aondiwilbgeneBily bafrghpry

ho”%h%%;@ oy frée df?na%e%* gﬂﬁ) M&: e&hﬂé thlErng}]’ ;ss&qaté%selfcﬁgggther

titutions may
i n tpobp&Gididss oxﬁmcl‘éheacxdnmmlmh thtysae fovod ddesir watural pnvitogment,

ot B HRER B iRt PRI 0% 35 PundSHERSEAT
n u Clpedparadion i b§ remitﬁncmNAa&haelbgppmcmsad i o er imauzm Specific

R TS W T D AN T

t hersall @or pfdt€ical ?&fp@&@ e lisdRifedi - fpr @fanipm) ththéabeaCwill normally be
sequences,  or O

t wo nuclelc acjd sequences |s :
gendrized Vit gelatingrplngr pArIEH 1 QH?CL'Q ORPISERTE ﬁl?é“ﬁ fprgpse in
opt i;ARun&RERA! dr WM bOHiRASA pharmaceutically acceptable carriers or diluents
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 Ic, polynucleotides having the nucleic acid



5

5 (e.g., gaps can be introduced in the first sequence
for best alignnent with the second sequence) and
conmparing the am no acid residues or nucl eotides at
corresponding positions. The "best alignnment” is an
al ignment of two sequences that results in the

hi ghest percent identity. The percent identity is
determ ned by conparing the nunber of identical am no
acid residues or nucleotides within the sequences
(i.e., %identity = 10 nunber of identica
positions/total nunber of positions x 100). The

det efminadsia0 bt Bht iR &LNa drdentd ste)iué?l%svﬁe Ftsmtantlal identity
sequences can be acconplished using hemat i cal

al gohsretaniok prawmple, 30 bh¥de 8570, 8R%P1 $5% Plr Q%’Veldﬁﬁ‘i“y thggeto. The
exa | r
Dl e o L SEB E0AL DN Rp L2
( 199ByerPilpdsteriiatel by Abgdng Be bequesses BY opthial comp@ison purposes

hoad - eefi taelk B0 At 66 LRI R MG ihHe scond
pr ogse@.rmca)fandld:dxmhug theatnisl ac1cgr&9&&)s od nuclmmltldesBit obrresponding
215: 403-

BLASTORALT Y TG UBAPaNOS LA TR, b T B R AP EE s in he
NBL ASghepipegeatiilersiey0 I Fhe perkOil, 1de\nﬁfydl; &ﬂ@hﬁne‘d b]yZ:otﬂpamkg thke Aumber

| eotid 20 h t | id
ol 68 L RGO T OF e BPIRGT VPG BF FAUERPb s  entity

10can duenbeestiigenies pokitibhstibrel neBlbASIE goki@giisao0gcore = 50,

15

25

30

wordlength = 3 to obtain am no acid sequences
honol ogous to a protein nol ecul es of the invention. To

obt iR} de@ARRRHNAIFIpBRER NdehitifyYetvelABAS $c80¢hcBdaR B8 @€complished
Gapped BLAST can be utilized as described in Altschul

et disingEpadtematic [aigostha knpsvnpe thosoof: skidlgig theagh An example of a

Al 't erﬁm&maﬁ%mm%o%ﬁm?@r t&hﬁéﬁmg@@@séﬁﬁeﬂé@@@ tﬁeoa1g&ﬁﬁr9 wxmn and
iterated search that detects distant rel ati onsh Ip

bet vidlésahyll WELPee. N3tk Ayad. @ﬁeﬁsét&ﬁ%"é‘ffﬂé@améfﬁed@plp‘éfﬁlm and

BLASJ a |
oL GBI o, PSS S e g

can JRLASEgrozSes omAﬂtpc.w wialc (18961) Trvind. Bich. 2J6 03 AR hier
ex a”{}?éo o%te&‘?ucs & %%Jnc %Lﬁa%;[gnq{c e‘bp&@ %é%it'chészcgg Bé ﬁ)fyr’go:r@gd with

on 0] nces 1S
and tM NBEA,ST@A@rm s(cdlﬁ &QX)O W'diréleﬁgth @NZpo ogmmmulizetidsi sequences
S _part 2

20 ¢ PSSt @ s Bl molfaler i BRGNS, BBl searctes

O heran 8¢ gafdrmbdmltﬁ e )S@Iqméhp‘m ganakyssd S 56,notdlength EfBeo obtain

art |nclud NQF ADAM aslde r%%sd im. ba

Tor él“?l{‘%a"é EFq%‘rSSSt qm"(l‘ig%%o BT 9&&& duieption. g obtain

19%;1 pe%irhqi gﬁﬁ&Ngffloel e&Axﬁﬁdnb@dpurﬁbsE’ﬁ ap BN L b4 Mtilized as
roc {

( 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., XBLAST 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



85:2444-8. Wthin FASTA, letup is a control option
that sets the sensitivity and speed of the search. 5
| sol ated specific binding nenbers of the present
invention are capable of binding to a sialyltetraosyl
car bohydrate, which may be a sialyltetraosyl ceram de
or may be on a protein noiety. In one enbodi nent, the
CDR3 regions, conprising the am no acid sequences
substantially as set out as regsidues 117 to 127 of
Figure la and 110 to 118 10 of” Figure Ic, are carried
in a structure which allows the binding of these

regi ORSML R dscribbBinyiok @iy ﬁ@%boﬁﬁ{'ib@ﬂﬂh@h? App®Biosci., 10 :3-5;
structure for carrying the CDR3s of the i nvention will

gen @ﬂéFA§T6@e&ﬂba¢1m§ﬁﬁﬁs%W Ligwaw (1988) Frrgyiiatle Aggch Sci.

seq r

DR T B RS e R Rl b B and speed

t o tdfithe@BRGh.r egi on of naturally- occurring VH and VL
Santibody vari abl e domai ns encoded by rearranged

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

i MmIschgeddpatifin bkndmicaxhﬂnd)ersdxﬁ tobeei m&emaiyvdmle'oni eteerpabired binding to a

refer t o, Ki

br ot RCE s SRS sh By Bl el RERRES a5 or mabe on

Depq;lrditaia mioiaf. lrl&ﬁllehhlbadhdlehil,mﬁl@m Ingons a:empnilﬁgasxz)a:mno acid

and dates t her.eof, now avai.l abl | nt er net

(It SHRE RS RGOS ottt e 7 St ae [fdiee 118
10 s Ub&if Bplutenld, ¥re @Sris€in Dittuc@Se WiESHh Alles thd Fintliag bRthesd regions to a

gure la may be carried as the CDR3 in a human heavy
chalsﬁﬂx}‘ﬁF?%?B‘ ‘é‘rtl%}‘r%?tﬁ or a substantial 25 portion
thereof, and the am no acid sequence substantially as

set out as residues and_ 110 to 118 of Figure |c may
be dasireiurg forcpsyiopis GRR3s o thedrventighvilt gaerplly &P P&H} tibody

domak, yQr LighSuBin sadteh@l or RMstdn@R JohRInaRdreof TA Q/hibﬂrth@@bﬂ3
domai ns may be derived from any germine or rearrang{1
%@5, ally-

15 humaegions@re/lagatedhit docgbersicarrespendiag togbe @DRY Aeien pimatur
var 'oemrﬁnﬂvg%a V@ﬁﬁ%d&%a&%é QBRMSSs eRBAUBNCE S Apek NOWN

human varf a domal ns e CDR3-derived sequences of
t he imimvegiotudin gn@,% Bee strichugeiaod docatiens of immpeedl@ivtia veriable

vari n u
r ecgﬁbl nagl?i t ec no gg%%%]i%(bggg& aﬂé E‘?D‘gmes Ff Proteins
( Bi of Fereimoddgoayy Irtérest i HBGor, USODR}parteentof ealthend Bdmanf

20 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 la

may be carried as the CDR3 in a human heavy chain variable domain or a substantial
25 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
30 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



produci ng repertoires of antibody variable domains in
whi ch consensus prinmers 5 directed at or adjacent to
the 5 end of the variable domain area are used in
conjunction with consensus priners to the third
framework regi on of human VH genes to provide a
repertoire of VH variable domains | acking a CDR3.
Marks et al further describe how this repertoire nay
be conbined with a CDR3 of a particular antibody.
Usi ng anal ogous techni ques, t bk CDR3- deri ved sequences
of the present 10 invention nmay be shuffled with
r ep%%ehsr ﬁﬁrégiecé{hbi%m PN dRBR{ogy! acking a CDR3,  and
the shuffled conplete VH or VL domains conmbined with a
cognate VL or VH domain to provide specific binding
me réxgﬁplé,%wz%ﬂiym chAbB gy RPRTL A @99 destdiRImdiods of
di splayed in a suitable %ost éysten1such as the phage
di spraducigsemsnpiofs of angedy eatable domainsdn waightcapsensus primers
specj.fi | ; Qire
B B AL S PR ol B RS AR B O RERELA 8
e noenginctpnaritssonfensusexiarepd te thef thipdrfradework rdfidh ofrhuih (VH

nmenmber s.. Anal pgous shuffling.qr_conbi nat.oria
Cecrrgua R ELHEsSY bVl SQTMIR SR fhpps  Maris o
370: {38Rer 38skribd RO Jhis 1epeatotite sayibbesmbined vtk AIUDR Bofiarparticular

relatipon tqg a (3-lactanpse 2 ut observes at
[ e Bt drstheappas SoR s, o EORG died AT S or i resent

10ant i jAesiLies mafbé sHubiRI witd refdridatd ¥EVH 9r VO, ddefAeTs McRingAWEIDR3,
VH or VL re%%ons carr ingﬁéhe CDR3- derjved sequences
of 37 thernhuitier goroplste g PRYHAmANT cyebieey Wit cogngie VL or VH

exangnfiin topovi®Gpd @i MEHiAE m¥inbere BE e i cHENE MHeQepertoire may
mutations within the entire vari able domain. 25 Such a

t ec HRthFedispdaygd iy subsade hept eystem wich as the phage disrigy|system of
Acady058/0104736 189 é@éﬁl@'sp&%ﬁpoiﬁcgigg%}:ﬁbefé\ngﬁy ®8 8&lected. A repertoire

error-prone PCR Another nethod which may be used is
15t 0 dhavconsipnef figernayihingtfenchi indigides enesroeigiypyiardsyfor example

gengs ) io are disclosed by Barbas et a
(Pr oc?m%BtctP.leéggg. BEDR A" 30 01: 3800- 3813 (1994))
J

and Schier et al (J. Mdl. Biol. 263:551-567 (1996)). A
subst ant | Ayl . an I Lin v
o g s ihe S ool EHREIC B sl Blof P e
CDR (Negir©BH); 3399 t( fosn ) )witohdeb diidey the itdchiiigenintiel afi srecog\oraktamase
,nT€gions The portion may al sq inc|ude at | east about .

20 5054 Bt R b BB APB PN her B e BTG of S bodics.
framework regi ons, the 50% being the Cterm nal 50% of

the first framework region and_the N-term nal 50% of
t he 4 Suthenaliematisns K SFEFHTIPY elAdof Vhriggionsearyfing dhe 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.

25 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

30 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



5 at the Ntermnal or Ctermnal end of the
substantial part of the variable domain nmay be those
not normally associated with naturally occurring

vari abl e domai n regi ons. For exanple, construction of
speci fic binding nenbers of the present invention nade
by reconbi nant DNA techniques may result in the
introduction of NN or C-term nal residues encoded by
linkers introduced to facilitate cloning or other
mani pul ati on 10 steps, includifhg the introduction of
linkers to join variable donmains of the invention to

fur tf @hastIROh R CTHCAYRAS e e'tHéE vasi ke ihtBFARAE FaRelbik regions.
heavy chains, other varia domains, (for exanple in

t he Blecationieay B lmlacks:oaéie@%)ab@# ST githerioabeth @f B first and
di S%&%@ﬁ'aﬁx&orﬁ?@g@or@ ehaboo l%alngwre clénm% S0 BT BRE fQfnework

the i nvention provides specif bi ndi ng nmenbers

conpegion prfl the Noigimingl 50 qfdhqwfgur@lofmnmo agsden. ohdditnal residues
am ne tk%(N g:lnl%.ﬁ‘nqp&r@ ?e%an%f cntdh)? E\\{Lsuﬁs%ti%d;artrog gr}e%ﬁable domain may
a an cC, |.e.

substant| as set out I gures
am rie thee dst rib@malby &3 iadd wah W@lly eccami g yariabde damais rez®ons.

to ]P%r e;? 1 %E‘)Ins?rucuon o%s c%lfe bpddi m gergloati tﬂg' egen? nv rhon made
TR T 25 i he

ei t her ese sequenc orm er asp &8
i nv d:ytremmbniant DNe\ ueetmequeé mamesxﬁmnhhemdtrn@mdommf Nsof@mﬂlunal

th i d.. f V
bR ey RSl G RRR e h i lohER o P mepiputason
10do ”Hﬂtdp&ﬁﬂfa&dlbgthd Sr&fbdgalomf Oiterd 10 j6if & AlisbSdonens df theSinvention to
that 1.nmuno opu

kno n VYH domai_ns are capabl e of .

bi ngmﬁfgﬂwﬁa@feqaﬁ qe@gﬁ{&dw" tgmug “flp ﬁﬁ@fls’ oghgr ygpiable

t he doafats@for Stdnkpé inQhe pro@ucEbm 6t @akddRk ) orR&sinflatels as discussed in
bi ndi ng domai ns, these domains nmay be used to screen

for BURAFAHBSHPr y domai ns capabl e of form ng a
t wo- donmai n  specific binding menber which has in vivo
properties as good as or equal to the SCl104 anti body

13 di s mssatporiarest of. thgmvamHiog prryieh ePealiivibéndins By pATagmmprising a

di spag¥s §i‘ﬁElﬁ§ 'EleanE‘%&s@@ g8 the SRS &%eﬁ&n@%‘ foffle VL and VH
hi erar chi cal "dual conbinatorial approach as discl osed

i N \ODOYsGRDMantialy edrdetont amFigineslil a/dnduigl i. Qs@tnmwamds 19 to 138 of

cont | F | @ne.i
CoSSAIL A0, RS ) 8124 EAR 0 1S90l g s o
ot heithgted |th¢se( $equenced) foem dlrthheaswswftthm@vtmnc hauhn case of the

20° peco'nIcfanggB 'n&gnsqgs %eont{Ee amhifio ﬁ%d gcqgleer%ﬁlfor e Q’?lrr% rg gub:’svlr?tngally set

hage ay teeh niques” su 0Se descr
t hatout merguara ¢&.sudibisdibgddndinpueay i akd as tdigstdgapedts isince it is

Mar lﬁc%own that 1mmunog9obuhn VH domains are capable of binding target antigens in a

specific manner.

25 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.

30 This may be achieved by phage display screening methods using the so-called
hierarchical dual combinatorial approach as disclosed in W(092/01047 in which an

individual colony containing either an H or L chain clone is used to infect a complete



5 Specific binding nmenbers of the present invention
may further conprise antibody constant regions or
parts thereof. For exanple, specific binding nmenbers
based on the VL region shown in Figure 1c may be
attached at their Ctermnal end to antibody [ight
chai n constant domai ns including human Cx or Ca,
chains. Simlarly, specific 10 bindi ng nmenbers based
on VH region shown in Figure la or Ib nmay be attached
at their Cterminal end to al? or part of an

i mmunogl obul i n heavy chain derived from any anti body
i sot I - :
| cotyog of S LAk b ERBEL P AL E e Wegigin
SC1 (spetifisbibdiop mgmveris selegiesdn pecosdpneewithhage displagfechniques such

tu MW 1 Js€ h!:s?:ﬁ?%e'?ﬁ? tﬂapre elférﬁg.n’ﬁlig Ebchnigﬁkdis bR %U@Fedgg %/Iaﬁks etal.
speci fic onset of apoptosis or programmed cell-deat

i n cibldorectal tunmpurs and cells derived from
5disaggregated tunour tissue. Thus, specific binding
nmenbers of the present invention can be used as

t her $eeifit bidinf andmiletshif the fresegiriovintiomfnay fuother croymee antibody

apoptosis in, tunours. tosis,is the process b

oy i s o PYBIEret, B erales et g LT Ty pased on

wel | thé ¥Tagibisedwh hflFigaRARIMSI 1R attsches sethtit Hednfind@AY to antibody

aspects of normal devel opment and is requjred for L

mei nt&t Faropriat demawis e map Gy &t chaiag Pimilagly yppecific
100y Sﬁih(ﬁhgﬁcm%?ﬂgéshm Vietebh §hwiOn @%ﬁu&f POSANRE, KeSlkthched at

death, 1S needed to destroy cells that represént a

t hr eheir Edemtieal prd toghior parpef anjmmsmngalabwin hervieshainggea vedyom

di ff : i [ I ' S G

by cmORre CORRL ST 190, B 28 4R B n G PO S0t i classes,

f r orpayticuharlp IgtheandldeG4. t he ot her by external signals

(e.g. nolecules) which bind to receptors at the cel

surface. Specific binding nenbers of the present _
15§ nve3tiodhacisman benesaeted m arptetbaldeatf of tdnagvellinesinduspension,

- treatnent of ,tunmours in _hunan .or _ani nal ubj, ect.s. 3

Whoraegtpef ik R Sntd? oL RS br BRE M B BELE iy tSlorectal
t he tumvesthddelldstivee floabditdged gatvd tubhoar date c Tatd, epecific binding
| abel , for exanpl e a radiol abel such as 311, ar. 99Tc
i SRR fnSpen Sutih Srtrecsed i e i e G Rl e ewn of
of  tdienduby Gobiosis it Suriighre ORYERRSsisAf e pedtes¥ibstwhich KewdMidtively
in the art of antibod& hnagin%;_Labels aLso in%{ude

206z yipErpisacWes fdhnoys Wel gieCamseditial apniess ie sisential fyary aspects
f ur t dfQbrmhdl @bt nieheIHdG eqiRidebi BinGUERE RSudhdhddBtasis. 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
25 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.

30
When used in diagnosis, specific binding members of the invention may be labelled

with a detectable label, for example a radiolabel such as **'I or *Tc, which may be



whi ch may be detected via binding to a specific
cognate detectable noiety, e.g. 5 | abelled avidin.

Al t hough speci fic binding nenbers of the invention
have in thensel ves been shown to be effective in
killing cancer cells, they may additionally be

| abelled with a functional |abel. Functional |abels
i ncl ude substances which are designed to be 10
targeted to the site of cancer to cause destruction
thereof. Such functional |abet% include toxins such
as ricin and enzynes such as bacteri al

car baxyar %ngé%@ bg{ding%érﬁ&kerﬁ ‘t'k%_tiﬂ%tioﬁ\ﬂii&g‘?oﬁb&tfbﬂﬁ%ﬁérﬁim

of converti prodrudgs into active drugs.
addi lriogm, in theertop entibopfy ingdgingi Agbribaibrinslugagnziyme dabekshedps

or ol DerMsiGe ?12191&:' ?Jaﬁ s Wirh iﬁﬁﬁ&%@ﬂcﬁpﬁgﬁ%ﬂi& s8¢h as biotin

cyt ot oxi ¢ agen such as cal 1 cheam ci n,

r adi ohislbmhy be Saetedasa Bi0ding § asperifid 8dghateFatettable myray, e.g.
sthe %ﬁﬁﬁaf%gmplndlng menbers of the present invention

may ‘be” "admini stered alone or in conbination with

other treatnments, either sinultaneously or

sequentially,..d ndent upon the candjtion,to he

©r eats i B i ERE o HAVCRYGRR biyeqt et Fes been shown

p ¥ OMtb e sffgtioe LicitiBing ofcad d’éilﬁlg}a@ sdyediifiofallivadibeledRithar

of the pr n i nvention a an_active agent_ as a

co Pﬁ%@“éﬁ&ﬁg r%‘t‘%‘??a# %Peq%’i“&h‘f’? SHRErARESS W&é‘g reflesiepgd to be
10sequertiedto tHe Sitd oF chikter folc@de WBHtuc@in BerlkofI Bt fuhelidnaBlabels

agents may include chenotherapeutic or cytotoxic

. y . .. . "
agerPEudefexigysh as BeipppdeBimatsueh achasisriakGarpoxxpeplisape ion

C  ou@bredchkd, Wwradhthrd ipRetb Bﬁ&nyyﬁlh%@oﬁﬁgs RRLIAVE drugs. In
syneralstlcally with the blndlnq menbers of the

pr edAtion ihesetifip bindingeperzhetsi gy achsd pagthemdie pgwciated with

sui téﬁ@ﬁl@th_@(@ﬁeﬁﬁc f cythBkiP afits) fch 48 LBeheMENN, 23 radiolabels, such as ®
non-steroi dal anti-inflammatory drugs (e.g. aspirin,

15pard€ét§ﬂnl, i buprofen or ketoprofen) or opitates such
as norphine, or anti-enetics. Wilst not wishing to
be bound by theory, the ability of the binding nenbers
of tHveth@®orer Werspeafic biodisg mempers ef the plesem irventionemagent
L0 SORAARRHARY G bR Sl e Bl MR cousty o
consequeetidly, ddpethdeat ippondhengnditentrcte tiearedi Thust the@edsknt invention

20 e P BB RiF RISV 08 ¥ b GARMC TS AL AT

US UdhveyitiGrearrichi a0ti & e @t chs b Botbi@ed propamtivh far simultaneous, separate or
phar maceutical co ositigg whi ¢

] may conpri se at
 oas PR S iadRRAEL Ob et G e AREIUB LR e
bi ndihegotEERRkic of HEotBid hFRAGAHEILGRAL, 5CAAREShE], @RpIABY, Mitomycin
C, oxaliplatin and tamoxifen, which may operate synergistically with the binding
25 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
30 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.



5 conprise, in addition to active ingredient, a

phar maceutical ly acceptabl e excipient, diluent,
carrier, buffer, stabiliser or other materials well
known to those skilled in the art. Such materials
shoul d be non-toxic and should not interfere with the
efficacy of the active ingredient. The precise nature
of the carrier or other material will depend on the
route of adm nistration, mhlcq may be oral, or by

i njection, e.g. intravenous. 1001t is envi saged t hat
injections will be the primary route for therapeutic
adm nistration of the conpositions although delivery
through _a catheter or other surgical tubing i

is also
L9 QS PSS SHTETEMTT S dRaRes R AT StY K4eBK OF frmigtiiered in the

I ntrRwe BPH?harﬁH&ﬁHéa@ 1t1oﬁn\dhlblﬁ1¥r{a§1%&§ﬁﬁ)§e% least one component in
adm ni stration ormul ations nmay be utilised

af t e3dditon te e sracifi lmcbritg PeBbsTp e BRarmaretifa cPBResitiqngpay

51 fnt F ORERYISn hdlitRmteh Aetive ngrédpén@cd hgﬁnd%kuﬁc'aﬁy §éc¥:?ﬁl§g F)g:rl%ent,

fliction, the active i redie be’ I n
of adlb@ntewrefrrabqupr acﬁ@épcrab |0é1eaq:a@oais “@B kaownto thhseshilied in the
pyr o . i t_ J . .
oY O s RIS U A BBl R R Y0 iy o
wel | thahitige ingrosiiempafie pmn'iieaiahme sfdhmaromr u&engx,ateﬁ@lrwiu depend
i.um.Chl

examnp| 0t.Qni C . eF sucnt i de
| nj ecr&tﬁe U§e|:3fﬁ rénrmss "B &t jch Oé?la? ﬂectloéll,e § iAfavenous.

101 nj ecti on. Preservatlves stabilisers, buffers

anti.oxi dants [ or .ot he itives
e el B R R %Pﬂ&%ﬂﬁ%a@ﬁ I —
admi dfitisd doa{plogifioﬁaﬂ{th@fghl &11%&138 thedugheaptbictor oth@Wiig@licabDiubing is

liquid fo may_conprise a oI|d carrier

suc r?lsé’§lsﬁ‘£ %‘?‘W“U? 1%f9uteaaf nﬁ’ts“atlﬂ“d{}ﬁ oA RSy TIPEYAneOUs
c on@g iidtieuScule Rematidtdati 610 Mjui & B rdulati 614 ey tili€dd af@r Ch

as wat er , petroleun& ani mal _or vegetable oils, mnera

Soi | TBTONSHREMSEmR Peyder forp{ationy: ogi cal sal i ne sol uti on,
dextrose or other saccharide solution or glycols such

as 30 ethylene glycol, propylene glycol or

pol YR Hyjaxeneuginjesben, PRipIGsECT Hdhudie@! afffietion, thaective ingredient
for r%'ll%'n?ﬁe |f§mflof| ng:rél talgfe Qs 8318 hicRis yrogen-
physiologic salt s t|on con alnlﬁ non- p osﬁh &

buf ffeae aad hysrquiatge Vﬂasot@mmw 4n¢c§pamlity sEk@bsg gfm@rvantmll ifTthe art are
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| i posones, n1cropar vVery sys
s ustSaxdnJ@dChlehéa@ECﬁm, ik gat’ Ims:tlph JdeedtadRivger'ts amjactlon

t I Ssé%gs%r s(éébnlgserbsl 91%961‘8 it l;otx';a1 alﬂg ea%é@ﬁ]abeersad&fﬁves may be -

starned relea e carriers
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 rr;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.



per meabl e polyner matrices in the formof shared

articles, e.g. suppositories or mcrocapsules.

I mpl ant abl e or microcapsul ar sustained rel ease

matrices include polylactides (US Patent No. 3, 773,

919; EP-A-0058481) copol yners of L-glutamc acid and
gamma et hyl -L-glutamate (Sidnan et al, Biopolyners

22(1): 547-556, 1985), poly

(2- hydr oxyet hyl - nethacrylate)g?r et hyl ene vi nyl

acetate (Langer et al oned. Mater. Res. 15:
167-277, 1981, and Langer, Chem Tech. 12:98-105,

1982). Liposones containing the pol ypeptides are
prepared by well-known nethods: DE 3,218, 121A

Epst ShgFogipogiion prpasq jspdmpnistersd g migpspheres gipospigsn othet

al , artiettte délfver %%Qnﬁ%% Qusta%%%%le;gg fd?mgﬁﬁgl%zﬁaced in certain
E- A- 003 676; EP-A-0O ; EP-A-

EP- Ao dsudingioos $ipitaiggemplss oﬁats@med m;e,aser cargers duphide semi-

32l AR Tl AR kel i SRANER Py

whi cimickdvepsulepi Hnmonibdaer misrogapsalaesustainad radaeeima@@esmelude

76 ChOhSRARLOlS $0% 18 955 o OROISLAN) DS ATLHEL R mic

conpzsd and(gamnmetrtyeLaglmmmats (Sadmain etml ,Bidmtyhars @23[ Iadnéso,

der LRy Y aRieubt AR af i Bt P e ot BbarlR L fer et el 3

100t heBiogel | Mater. Rbf 160]l’6p@9ﬂ1]|9@[15an&l[ﬁngﬁ &Irefrﬁmbgh 12:98-105, 1982).
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adm ni stered to .an . i ndj vi in a utical ly

o opP S rrstieing the ol rygidayoce Brepreet Br b GHayo etnbds: DE
benef 218, 1D A:; r@stbmdzlz ur FNAIS USTAh @2&5&8@@1692 awﬂﬂiwang et al, PNAS
adni ni st er ed i me-cour

admi Wrat 17 t“?jt?h“o% llﬁsoo?pérﬂﬁ’%?% Fet Q%?’Gr%? (e 410§8046; EP-A-

sev eo1|4t.>,sv4gotpmet4zlszs1 beiAngs tumt ed Paré’ﬁﬁs&sm 4451048 aaa 4 544.545.
treat nent eci si ons on dosa et c, is with

t he PEEEENs FhB%PP%OFleéfireg’é esaall (rbapt 09r8<99 Ygstanies) éﬂlﬁ@eﬂar
medi Gl in vIRGIRE Bpid *0Herk Y f%‘&@érltﬁlantaﬁgﬁ%Om OdRholRfterbl the

di sofder to be treated, e condition of

i ndi sglegligd bropertioe heing adjustesd foethe ppiimtlirate pljthe phlerprmdh dkage.

of administration and other factors known to
practitioners. The conpositions of the invention are

par t Theidompbsitionehevaddntinst8@d irhelotalised rmemrter tmfa temiogxt siitng>r other

tu m)c&é Fed i3 B{‘er%a}a{) Xel&zg G H 4 %;gr%n%r fnnwﬁup} it ar oFr or other cells.

recurrence o%‘ con 'ons” a
treat ment or surgery Exarrpl es of the 17 technl gues

and r ot ocol. ve can be .found.,.n . .
o BGCoe A REB AP A ot ot SRR At  Paapestcal
Gsl osffebtive(attbunt” L1ABMeingheffioRhi tﬁaﬂlovdbﬁﬁflctamhdlﬁdlwdual The actual

Sgtr Za:?go( gfagdmt%élstlg%gis | :r%tggncf tgr?xee g%gn égmugxngsérau%rékvﬂl depend on the

wei gliture SRMRYdrtY oofhdt ﬁ'beocﬁ{g%htfeﬂ.OPrebﬁipﬂGn bff eatficht, & d@ecisions
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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active ingredient being adm nistered and the route of
admnistration. In general, a serumconcentration of

pol ypepti des and anti bodi es that permts saturation of
receptors is desirable. A concentration in excess of
approximately 0.1nMis normally sufficient. For

exanpl e, a dose of 100ng/n2 of anti body provides a
serum 10 concentration of approximately 20nM f or

approxi mately ei ght days. As a rough guideline, doses

of anti bodi es may be given weeldy in anounts of 10-
300ng/ n2. Equi val ent doses of antibody fragments

Sho"déo‘fln fesUn& rﬁcomﬁ&tlgﬁﬁ%gm canibB&mM3h RefheRinder to
mai ntain a serumlevel in excess of the concentratlon

t hatPhperageutical ScBneest L aditisn, G8lot Aeled); 29804 t et r aosy |
carbohydrate. The dose of the conposition will be
dependent upon the properties of the binding menber,

e. g.The pptitoalridsengn de detemtiyedppophiysicizny/basgd ersaraumber of parameters
hal f. the cqncentr t] of.. th [ [

e T (R OPRES st 1R P of SO URE g llared, e
and abtateengrémdnsba@g adidthidtdred midlthn mate df elimindst@gorof Intghreral, a

pati ent involve t.hol 0

a1 PR SR Phre oyt P BB PR 11 pbingl pgpparion of
Wlf t hédaptohds Sc%ﬁrlalble Ofkb; coh@npitysi 1ﬁ: kRddss &Qppﬁ){;ﬁmﬂdlﬁo 1 aliS e 8ormally
o] 300[tg of antibo r .adm nj stration
SR L A o gk e g o

109 cbirehirsfbnRe bpfH@E Matel J0n®T ﬁ)ﬂﬁpﬁ@ﬁﬂ@&@ A days. | i sed
during a series of sequential 1noculations; the

practitioner nay adm nister an initial i nocul ation 25

and As@%u@ﬁ’%ﬁdehﬂé tdBsds @F Mtibeeiey mﬁyf'@é bi®En W@é@}‘amclfmounts of 10-
|

anti bod s invention is also directed to timse

i m}ﬁorga(m oRquiFperfioees of aptibeAnfagmengs oulgbsmeed gt were frequent

' m“ﬁﬁ@rvﬁl@ $POHSEo ARBRIAR b sGBRASYel indRcdB8f thk Qgﬁ&%mﬂbﬁi Permits
of the present invention may be generated wholly or

par sityraggn othe pialylistrasgylcpdshwiratehe bi ndi ng nenbers can
be readily prepared according to we]]- established,
standard liquid or, preferably, solid-phase peptide
syntlhedbs crfﬂtelwdmpsiﬂ_ﬁl wglebveieamddnisxppn Preipsenstieh ofe binding

g{ :Wgrn%ooer Sty Vgibdmg,ggthvé ?%E% & v roF;ﬁ ?{5‘345 %f%:’:}}ele] ¢d¥entration of the

S}/ntpbs@elmde?ﬁmﬂle éctiruiation, the &Ihmels(f}lltmmmlab thc&)ma(hya,te of dosage,
Rockford

Bo d élhezcsl‘wa{ ‘?L?éa“%f’fai}% P%[ée)nblfw‘gé%{' th& é)a Lscog\gluon afflicting the

Spr ipageit avethk fRe, alBweYowihif HB8%i)1; ofam:cbh&mpdan eBorexample, doses of
Bi osystens 430A Users Manual, ABlL Inc. Fostgr Citg,
Cal iFBrgptAntibedy neqB3ficRERrr Bdminisiratiol &g Piefrreds Alipush ddsgees may

Lhe chidtcth RRASRERE BAT RF B, DAL ORifled during 2
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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phase, |iquid phase and solution chem stry, e.g. by
first conpleting the respective peptide portion and
then, if desired and appropriate, after renoval of any
protecting groups being present, by introduction of
the residue X by reaction of the respective 10
carbonic or sulfonic acid or a reactive derivative

t hereof . Anot her conveni ent way of producing a binding
menber according to the present inventionis to
express the nucleic acid encoH?ng it, by use of
nucleic acid in an expression system 15 The present

| NV LRI UHBRY of RN HESrofily bR Bk Fe NIELGIAG] M. Stewart
encodl ng a speci f i ndi ng nenber of the préseént

| nv T ah Yo ISelié Pt Belftide efbesi <ORA ediien tice Cheraical
pr ef t LO¥l

nucl Gty iERERk G RERFENN v BYERAG AR R348, The
mentRactiot of P@udefﬁm}tasmrSmmgeté\f arhg,d\lab Yok (18348 npidefsppdied

57 o RisRlenis Pl G sbdl, RPORE. k' Y itk @ B imay be
S u blsliré;tak;ﬂdl inBsutichebethe Ql@ﬁhd@?iﬁUle l@xlietl&ﬂdir bl @myscdmblsamh of solid-
o1 . A EhsgTd i Rty Rt I ohe g e Bapective

| NV efdbii @y podtiitan kiR ] ifl @&sire @ At dppipSiatie Naftef &nfavardfahy protecting
pl asm ds, vectors, .25 transcrlptl&ﬁggﬁﬁexpre55|o

cas sEPYRELCIREPERCTE SRR Rductnn qf dhsdesi EFPEHQn Qfdpgrespective
descdatpail crb@iRic atRorReR 8N ddrieRithofal SO provi des a
reconbi nant host cell which conprises one or nore
constructs as above. As nentioned, a nucleic acid
encoghidukr BonveRER vﬁdy‘bf 'Bfo'&gélﬂél a HﬁH"ﬂE med{bet Q&ofd'ﬁ}gete fleQfesent
forns an aspect of "the present invention, as ‘does a

met HOwENEoN isto eneesh thq ng¢leicheldspenslig it bl |Uﬁﬁj¢fﬁglch‘§rﬁ§é]rm an
mhlqg.ggﬁaggmg&nprlses 30 expression from encodi ng

nuclelc acid therefor. Expression may conveniently be

achi eved by culturing under appropriate conditions

rec [ [

Eol %pﬁ%g% r1 1\ ﬁttlc%nlcfglhd'l% )?%ev;&e@ aﬁ] isBﬁte,dtnlaglefgLég dfeegngo%?énéjspemﬁc
nentisndimgyperbBer ob meips&sbraﬁla&émamd MNorclepuacid uneldd@rdl)hig aadh RN A Ina
sul ta chni_gue, then a ria Syst ens

For Ergnrt oAt e bCEN8 I RaSRRABE bl Smionads 5P

var i @thﬁ@lf)mdihé fremded of igsibvaneibh 8s dedihed swive. Exmmes of such nucleic
SU|tab st .cells inc te manmal

20,0, SRRV e e P et TP L 5 fhatermine
avai dubddit@ions) dtsia@o@rahdjbmddamﬁ eSsutMucic acidvelie @tibgdiusovide

ol ypept.ide include Chji nese hanster ovary cells, HelLa
g el Ya?spé%&&?mdmg member of the present invention. y

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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hanst er ki dney cells, NSO nouse nel anoma cells and

many others. A common, preferred bacterial host is E
coli. The expression of antibodi es and anti body
fragnents in prokaryotic cells such as E. coli is well
established in the art. For a 10 review, see for

exanpl e Pliickthun, Bio/Technol ogy 9:545-551 (1991).
Expression in eukaryotic cells in culture is also

avail able to those skilled in_the art as an option for
production of a specific bind?%g menber, see for

recent review, for exanple Reff, Curr. Opinion

Bi 0t2G{blatdd iR hGHiddhAdR)any Titable t&hnbe, théaWséd akapbiopAkke.
Bi otech. 6:553- 560 (1995). 15 Suitable vectors can be
chosen or constructed, containing appropriate

reg WAT{ P Te] g

tor A o o e R € R IR hostcels
enhaane el seayre rfodigble fragt keis in@unsdactara, samenalige gelisnyest and
as roprj.at e, s . I ] ; i .

P aeLIBgrs3Seyas, (ahOliulRH 18 AR gl Pbafiofon of o
det dietesolsgms pblgpepeidainplude Comatertaoisteedvaay cells NB¢leacagllababy

d oni ng; Labor.a Manual,:  2nd,, Edi,ti on, ..Col d

Sor | RIS K EER CIR N BEE e inen R R o g R v common.
tec [jp?éffﬁﬂ&ﬁbac&ﬁdll s O ECedls ”Jﬂ@@(miqudf aﬁt}mﬁieﬁnd}z}jﬁibecﬂ)c

aci or exa e in preparation.o ucleic ,.a

C ondiETEns ™ Rarageikens SB ag herbinel Fratfistrsdf o or a
DNA 1eib®, %€ kdrexansle PRIRRthuG H/BE&HhfBgy Bib-8918(19%1)S ERpression in
proteins, are described in detail_in fmg@beg?et al. .

eds . cukaotigrsils inpuliirgagpleo Fvailas todhesy slaBpindys art a5 option for
Edi td-8dhctid®ih PediBY bikdag Rendbd 9e)for b revaew, WrleR@hple Reff,

aspect of the present_invention provides a host ce
cont@ihi Qriniam Blagck 4:aB3- 6449 sk1lbe ¢k fer-ePpinion Bigreqhy 6:553-
furtsggragspect provides a nethod conpri sing

i ntroduci ng such nucleic acid into a host cell. The

i ntroduction may enpl oy any 30 avail abl e techni que.

For s%}&gnae ﬁg&arg chfld &ose%LHfrtc&Elr@ctéd?%&EgégfggéFﬁ%?dtp&lgMQer

calciu osphat e transfection, _
el ecequeporsaintloding prquodarsequeras dtmunatonsaqushesst padyrdamdation

tran i.on ing retrovir ar ' .
vacoRy gt AP G AL KlpteEuffes M herfeficre B fpropriae
bactéectat magbé plasmsids,tval eg.t galeion pleazemidy as appreptiate. For further

calcjum chloride.transfo t el ect ropor,ati,on _ an .
© kel 554t AR SRR DA D g e HeE e kPPt Hamuat:
may BEdiabh, GuddlS fiihgERaisdrngberatosyl Press (I2RR Xlass Kidwm thetmimues

Egﬁoqn i(;:)lbﬁ(lgc%}s P? %%blp@é@(?nocﬁ%aﬁgllf }z}glfigtgﬁgr;l?n% e i% %lrgp%raggrg g{ nucleic

acid constructs, mutagenesis, sequencing, introduction of DNA into cells and gene
expression, and analysis of proteins, are described in detail in Ausubel er 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



5 In one enbodi ment, the nucleic acid of the invention

is integrated into the genone (e.g. chronosone) of

the host cell. Integration may be pronoted by

i nclusion of sequences which pronote reconbination

with the genome, in accordance with standard

techni ques. 10 The present invention also provides a

nmet hod whi ch conprises using a construct as stated

above in an expression systemin order to express a

speci fic binding menber or P& ypeptide as above. 15

Preferred features of each aspect of the invention are

as fﬁ’s'éct%@lﬁ:? bR 16s. FPBhcARPEGESs 1thﬂ9¥e@ﬁﬂ1§1€§%a@rrigdl§de calcium

e prior art docuient s ment i oned herein are

i nc@hlpudatradfmattdmeeleﬂwlpbleson mdtt@msfegemrﬁsmédctblj@nhaw The

fur ?;ﬂro%ucu 29%%/% ?lp\é%ﬂn %nnuos\r']\rqgl or aﬁ?\”{ng% e&@s%ﬁ{ fpo%g the nucleic

Ref etidncg bysultaihg hoa ceheurslecanyizioys fog e)q]ramon gﬁ thergene
5which: Figure 1 a shows the nucleic acid and am no

aci d sequences of the SC 104 anti body 25 heavy chain

v ar IR bhee nftdhont, dtchudlefaictd offthe iheem:ieﬁ] stiamprateddntoithe genome

re | b sho |de cal se ce to that. .
out | ? B AP V%Lﬂf 5“1 hostfg rﬁ%gf?%%‘i’ﬁ rPB%rP?tﬁg g%iﬂﬁ {ugipp of
has sedieids @/ieh @ycpsbte ibﬁ&nﬁh@tﬂn&vﬁfﬁth& gé}mlet eacBorahek Gvith
acid and ami no acid sequences of the SCl104 anti body

| i ghEneFRalcA T abl e domain and a part of the constant
joregion. Figure 1d demonstrates that the chineric

versi on of the SCl104 anti body, produced by a 30

t r arfe grosesd invention|alsa@rovifies @ gnathed WHFhyRIMREEEY Usigrheconstuct as

Fig léfa?ed%@o\’esin Qn Qip'i\%@og SYERNS [l Rlidr Ii’(ge r&g kl/[%cﬁfc %Qﬁmtcﬁlber or

a panel of ' nes ("Col 0205,
VDA PAIBeptitia ?DbOZ*R75 M<N45 Rl D9, T24 A431, PA1 and
OAV28 (obtained from ECACC)). Cells were stained by
ELI SA and results are expressed as absorbance (405nm
15 f or Pedorteddedtire pfrpach &pepsobthg nvesticn age aplier Sach of the other aspects

SeTIEH 085D 9EL R, QLo M B

A43Iu11e€telxteatpmnﬁteﬂfoalaved by i ndirect

Examples
20

The invention will now be described further in the following non-limiting examples.

Reference is made to the accompanying drawings in which:

Figure 1a shows the nucleic acid and amino acid sequences of the SC104 antibody

25 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

30 transfected cell line, binds the target cell line.



I mmunof | uorescence and anal ysed by fl ow cytonetry.
Results are expressed as X- nean for each cell I|ine.
SC101/29 is supplied by Scancell as a positive contro
and recognises Lewis yro. An isotyped matched

anti body is used as a negative control. 10 Figure 3
is a graph denonstrating binding of nonocl ona

anti bodies to freshly disaggregated col orectal tunour
cells, as assayed by indirect_jimunofl uorescence and
analysed by flow cytonetry. Eakh point refers to the
nmean fluorescence for an individual tunour. 15 Figure

4 i SEigu@haRy Q%Kmﬁ%ﬁﬁiahﬂgbﬂamﬂg osc s 56 ok ofr@é@ s (Colo205,

purified CEA antigen and tunour
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f r onCalo2Gd; Nﬁﬂéﬁls Rmﬁ)andsé)m\he Celldwere dtapiatl by mdmemt itre

| at es overni cu on at 37C. B
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| NCl uded, (0] tjve co rol,s | gure SO
HPTLr@,C?ﬂmef’Fii ‘@ﬁ “H@‘S%YP Bohed ARERogE fsshd i ‘Eﬂ‘ga“"e control.

10fractions <collected from 36nml bed vol une col um. Lane
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Wis_the whole C170 extract priqgr to_ fractiaqnation,

The Figyes isa grapmdsmonstratiog pydinead moaglerp! aptibodissia fghivn

| an ecﬁsa%ﬂe@at&i Wck&al thhsur! cé‘l%t asleﬂ:,saiy@@ )?_ﬂdﬁ@(ft @Iﬁﬁlﬂhoﬁd&?ﬁscence and

next fractions collected. The SCl104 antlg

30 caAlYER bydtoat eermairyf Eaeh PORE refersyp (e mrgan flugrscepee for an

Secopg@idiadihbody only shows no band indicating that

binding is specific to SC104. 22 Figure 6 is a HPTLC

pl ate showi ng (A) orcinol staining of fraction 6

rev :

and 9o 4 bR 4Tl bl of SCHGEmppLIRRRCTEER, %4

f r acantigen gdventuneoctipigbitrabaiits beéawt@m (KB, BE-ogrutkin purified

O msngjfrr]%rg tsf Tivi %& gfﬁ&;ty V&]rglfnw:&%@pénaﬁi f1 %hgc\)@longl) %%‘Q %1 80KDa
glycoprotein purified from colorectal tumour 11vc 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 R 0.53. B. Secondary antibody only shows no band
indicating that binding is specific to SC104.



(lane W, fraction 6 (lane 6) and de-gl ycosyl at ed
lipid (lane Q Antigen was observed in the whole
extract and fraction 6 (RF 0.38 to 0.46), but no

| onger detected in the lipid fraction follow ng

de- gl ycosyl ati on by ceram de gl ycanase. 10 Figure 8 is
a HPTLC pl ate show ng SC104 i mrunost ai ni ng of
partially purified antigen. Pencil marks indicate the
| ocation of |ipid detected by, jodine vapour staining.
Lanes 1 and 2 contain the cer%ﬁ1de gl ycanase treated
antigen follow ng separation into the aqueous and

or g Ge QEGaSHﬁTE@ﬁﬁ%CshbwﬁﬂgXA) B@in@ﬂﬁﬁﬂmc of fraction 6 revealing three
ollgPsaccharldes partition into the agueous phase an
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on overall polarity.” Lanes 3 and 4 are the sane

aqueous and organi c partltloned fractlons in the
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gl y cothie pipai f(dcanmfdﬂpwmgdleﬁghmmﬂidnmyde(ahﬁdmglR)anasc

fractions from C1l70 cells. Antigen is detected in the
si mpl e and phospholipid fractions (RF 0.54, 0.51 and

10 0. 4Fjgubti$ isnHPTINE plaethowing §ICK Ocoinium'lrd)sﬁﬁﬁﬂig' sfpart(AA1¢ ptietied
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st ai ni.n eveal s di stinct
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CO- Riagify. €.ankd harddTeconZn @ tirgaie ghicantse trdfleS4REn following
2-di nens] onal HPTLC plates of C170 whole |ipid extract
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The ofipdsaécheldidwe PadifiBn WesSthe eq@b sd dhd fRQ: hgaQis 180 the orgamc
chl orof orm nmet hanol : CaCl2 9 5 %w v) and the second
di mER&EoAY Hndigesiag: g&ycghgdq_m 1 partition into elther phase depending on

chl Qbé}ﬁl@ b&hﬁ?elﬁﬁ@ 3Rl RaROhe 8R! dqGed@iafd WRERE parliiBned fractions

antigen mgrates with RF 0.48 in the 1St di nension
and infbe gbsenge aficgramide glyransse. Adtigeans detedtetolRr§t48iand 8.40) prior to

band,_ cly\%ﬁgﬁgﬂoﬂbﬁ Lgl w?r%cmgg ga%h%n&%épxi&%e antigen. 23

Figur&11°is a pl at’e OW Nng
|nnunosta|n|ng of antigen with (lanes 1 and 2) and

di gg%& Ms%@?@% glgfesébm%g §E'16’4P y %Stléjrnﬁng@) am? 8rcmol staining

lon- res U
st abh{B)@f simpidi@ares sglpolipid (KaFRFGQ) aﬁtﬁjhoeﬂ;hmshpﬂr(laaa B) ﬁactlons from

dec n,5..staining of RF.0.62

cl uctdh ik aiegots SRdEn o Tree i B e Ry 0 5.

f r aotsil@and Of4l1)31|$nt$1bil the Aeveral glpablipfd paktes. 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.



were probed with SC104 (A), secondary antibody only
(B) or stained with orcinol (C or ninhydrin (D)
Antigen was detected in the whole extract (lane W,
and the 10 sialylated glycolipid fractions (lanes N,
N2 and N3). No antigen was observed in either the
sinple (lane S) or phospholipid/ neutral glycolipid
fraction (lane P). Figure 13 is a graph denonstrating
that whilst the SC104 antigen was seen to cross- react
with SC104 it did not cross-rdact with an anti-sialyl
Lewis a (a bionolecule 15 previously eval uated for
clinical potential) or 19/9 antibody. Figure 14
denonstrates, using an SCl04-Protein A sepharose

col digwre &l iyakPHLET plath ehovgap $OM04 immpmostpininigfof entigen wigdianes 1

t i- tyal .
ol G AFEN Aol A8 P% G b ik ihilRls o (L A8 Tacion
f r om:subut inmarompass signing bHthSCEOgola(Rei46) Elostetrnddidegrease in
t C170 | hi st d trat

51 e B e pti BBl 5699 58 5 anci boty
on C170 tunour cells. Cells were stained with FITC
| abel | ed d d d th
oo s FEAR R SRS IR Rk Rt Colgma. Plates

eXprm&ﬁdb@s\mtmcfqu) @@ddn&argi taﬂtwa)usn gni(Biosiaged with &tinol (C)
or both, SC101/29 is included p05|t|ve control

30 [F BigheiripAD) s ARtigEn A1 dpECIEh iR e 2XtERGigned™ )» and the

10 act is\@fidt@No] ohpﬁrfra@ﬁ&ﬁq&ﬁemft &F aRN®), magérﬁwssoobserved in
adherent Cl70 cells. The results are expressed

X- meHher thesimple gapesS) 18 phespholi/AguEs! &la%%lasdefr@twn (lanc P).

activation on adherent cells treated with the SC104
anti body. SC 101 antibody treated cells are included
as digeyhdis e arapb demestrafmgfhateviigt He fohdt amitges wahggen fof cross-

SClQéaCE &ﬁ@séfb4qs%&1h~(fqo§c&%ss%a%t alif %pgg plLévsxs 3 ;4\{%: z,mol%cule

MK- vad 1 nhi bi cell death can S|gn| antly
15 ed@ceed)uals culeagielr clgiicagpotemtiabyar A9 aFIlh@Yand propi di um
i odi de. Figure 20 shows graphs showing the %viability
(nunber of cells exposed to the drug/nunber of cells
expﬁgade tdodemmnstrands) usifg amf SGLOA dngfeind sdpharosercobhid, albianréfyr the

Vi anCeo e ta pUr slRtu R Rl s B S a sive
denstaingd ggadi ng at 490nm
20
Figure 15 shows 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

25 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.

30 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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Figure 21 denonstrates 1C50 fits for the tunour cel
lines, C170, Col 0205, HT-29 and LoVo extrapol at ed
fromtypical cell viability results (%viability =
nunber of cells 15 exposed to the drug/ nunber of
cells exposed to control) as determ ned by MIS and
optical density reading at 490nm Figure 22 is a graph
to show that the fixation of tunmour cells, either by
Cellfix or glutaral dehyde does not significantly
alter the binding of the antifody to the tumour 20

cell line C170 as conpared to those untreated in nedia
aI 0 @’%u Ae‘?‘no‘ﬁ@t?a‘?es%ﬁ%‘a%@aogyadoﬂ & 28drent cells treated with the SC104
fiUorescence nal ysed flow cytonetry and the

r esahtitodpx e é(ﬁsae)dbocbfgreﬁ@énellS|arrelaelu¢qdm§ BSSSAYE Corffdles.
Fi gure 23a shows that SCl04 does not bind in a

honmophilic nature in the absence of 25 antigen.
M C thuiret I%dqmoast&seswmt & SEUAt edated ¢ofls Goare alse Pxpestssie SNl

" BRREV RO WA 0 o G S
was aﬁk&:bcﬁﬂv EUr O yndgicbHAium 1bdhdgoat anti - nouse horse

radi sh peroxi dase and TMB. To determne if SC104
could bind to itself SCl104 biotin was added and its

bi n@iguge TRIHO&E eehphd shbwDBAtIdRRB/vIdvBity Comhised s célls ekputedito the
SC104 which coul d not be det% %§d 30 with S%v{tﬁ?;gyﬁ 5.
but dptHmben e clherpareddacIniop ihriadanag ob BT &¢! (20
goalc17eni2o 38 VBR The nBaBE dfS/iaBleteBXRELESEthiRE by MTS and
absorbance at 570nm Figure 23b then shows that SC104

doe$phiahdensiy watisadAIPMPc fashion in the presence of

Cl4 antigen. 25 Plates were coated with Cl4 antigen

and SC104 added to each well to the antigen. This was
conﬁgurmal gamanstiestiCanfits forBigdempiRpetiling, ) 621980%H 729 and

éb% réx @a@ed fm ¢ féﬁﬁéﬁ'vmxl%&@ﬁﬁt('ﬁ/ﬂﬁﬂ?p@ -2f1Gntet 8f cells

ng was detecte Resul'ts are
expﬁme@toabe dbg/ovbaroécalls eeBBrhio coniylyardstepapined by MTS and
gra ef fect of 5-Fluorouracil and
SCl%Eu%ﬁ??E§%§§&gg égpﬁgl Cl170 cells were exposed to
SC104 or control 791T/ 36 antibody (not shown) and

- F nunbe g y ?
opt tgéllre 5& g{:ﬁp%lj%%ltﬂwntéatsth%’\ﬁ % g EF{u%Gﬁe:c%llp Clth% y%laqjlﬁx or
gr aplutateldengt dedsinogsigificaafly eledr shedfindingdd, th@rﬁn}bbdl;t lorthe tumour
Mt %Qi}{ ﬁrllen C 80 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.



Oxal i platin and Tanoxi fen on C170 cells either alone
or in conbination with SC104 antibody, or with SC104
anti body al one. 15 Figure 26 shows graphs
denonstrating the effect of SC104, 5-FU | eucovorin and
a conbination of SC104 and 5FU/ | eucovorin on the
grom h of C170 xenografts grow ng in nude mce. a)
Growt h of Cl170 xenografts was neasured at days 7, 9,
12, 14 and 16 by neasurenent pf cross-sectional area
(er) when animals were treatéd with either SCL04 ip
(0.2ng), control antibody ip (O 2ng) and

5- FUhelGed @btk with tmarﬁg@{l KeH &« mrad&al@%aérpwé@to%@anngen

and 5-FU | eucovorin (1

on 3,
7, 2hhis pgs commm@dswmqmntlpmewseéﬁ%”ﬁg@r aG W@ becwé vea'sﬂ@@tadded
of Stetbasing E&J{cle&fé@xek{soinh'i‘ts bglrdl gh@as%%’&b@ Aheh &, - %Pﬁ%ﬁ”f

and 5-FU on“t he survi val e mce expressing Cl/0
xend@qsalfii@@@mmsmaéahm@nwn'é&ﬁ@rdnw th either SC104 ip
5(0.2nmg), control antibody ip (0.2ng) and

5-FU/ | eucovorin (12.5ng/ Kgiv) or SC104 ip (0.2ng) and

25 Sfgilrk 84 mcwgruphrﬂe(ribﬁst&ngg g eifect)of Gthml:aylsadl | and, S04 Ennbody

gﬁ d c%l%e lé: )?QR) cgg VE& gxq,ﬁgvfto%?ﬁﬂ4 ol a?/’gD 1%’63%5)0&}? (not shown)

contandl5-FlanTheaabet §f dells Qﬁ@detmﬁleBbEMTS%mﬁmmbalmensuy reading

(1282 iv) or SC104 ip (0.2ng) and 5- FUleucovorin
(12 WES ) on days 1, 3, 5, 7, 21, 22. 30 Figure

1027 is a graph denonstrating the ef fect of SC104, 5

FU/ | .eucovorin and a combination of SC104 an
P UTATE 59 614 SR e RES BB <Eisotah Vot isg ar (itomyein C

gr ovxWliplaiin Bﬁtﬁﬁanﬁﬂx@f@n OIM:@m Y6 8itlter @RhEHr WichbRbination with SC104
%-U | eucovorin 25 iv on days 26 1,3,5,7,21,22

and apfipefyserrvih Sa%{qtﬁéﬂlgpdé'@loﬂﬁg) three tines per week
staring on day 5. G owh of CL70 xenografts was
nmeasured at days 7, 9, 12, 14 and 16 by neasur enent

15of  diige 26 shovs grrhs dereensEating)homitont ofSGHAM s>-fldfleucovorin and a
tr e%ﬁ)@m\ﬁ’h&hotﬂsdl’@@ @ﬁﬂ@lfeuﬁ%ng %nf%%rowﬁl%gé?g Zerfolgrafts

antibody 1p (0.2 and | euco n or
(0. m@vymandmsiew Iaé@m@wtbmf 170 egografts vesmassuredtat dgys 7, 9, 12,

conth R 56 gty ALty SHTRKA A Rl Whien g o wreated
mec eNléxq)ﬁlesSﬁlh)g 1p3ﬂ0mng)xmmtrgr atibedy ipxX@.Amkant] 5-FU/leucovorin
20 Pr chfgrlno glv) or g&?& 1mi{)1 9 )oan%ls ﬁlﬁ}leu%g)\gaﬁn (}95 Dhégolgs) 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
25 5FU/leucovorin (12.5mg/Kg iv,) on days 1, 3, 5, 7, 21, 22. ¢) 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.

30 Figure 27 is a graph demonstrating the effect of SC104, 5 FU/leucovorin and a
combination of SC104 and SFU/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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I muni sation: A range of isolated tunmour cell |ines
were used in the immunisation protocol for the
production of SC 104 following the reginme outlined in
the Table 1. 15 BALB/c female mce (6-12 weeks ol d,
Bantin and Kingman, Hull) were imunised wth 100
suspensi on of Cl46, Cl168, Cl170 and JWcells at 0, 4,
13 and 14 nonths BALB/c mce respectively. A cel
density of 5x106cells/m was ﬁfed for the first two

i mmuni sations, while the densfiy was reduced to
5x105cell s/ for the second two i munisations. The

cel | 53 w@8 23 usPend8d 10 adibedN@ 2800 aireY ©h& Rejve¥afthridgbn day 5.
the first 20 instance with the second and subseqguent

i muHTessh pidnky Ousnesgafisrens meewirsd vt 9yl TePel 2, &t R/ Hhiy mepsurement
day sprafdsetectiBfal bich %mP)IWHéH 'aﬁﬁ{ahmel{lgs t}@at&p\k'ﬁl? &tk_lﬁ:? k€S04 i hip_

were harvested and fused wth

| Ui 2ee8) i contrd raptieedy fip cAmarend SW/#@CQS@IUD omﬁﬁb@hp% atne) and

it {zgrapg gerbdfhuantiie Lf@efggfzgfbﬁ'y%ﬁ@n 1duLovorf o the

pr odczmtburtanoﬂl' bisS Gl sed HES os shcrsurfvmaédf riwgde oégeaxpRbsing C170

dIS|€ﬁ§%éﬁp and the spleen renoved aseptically. The
S'transferred to a petri dish containing

serunmfree RPM (20ni, 37C) and the cells gently

rel e [ debris was

&nsi on under

IOgraV|ty for t wo n1nutes The |ndividual spl enocyt e

cel | ining in suspension were then recovered by
cen#ﬁﬂ%%ggtion, resuspended in serumfree RPM and

counted. The harvested P3NS 1 cells were counted and
resuspended. The two cell types were mxed in a ratio
of 11’”1’0‘"6@“7’% A rm@fisolat@ﬁp@ﬂlgﬁkl dges vigiguged|ip tlﬁ]“%f“&ﬂ“éatlon

Was greeeul €51k ﬁSd@tlB@bﬂ mloarﬂ@hdm@gsme ehihy o®tBidd i8 tHeCrable 1.
tapﬁiggw War m pol yet hl yene col 1500 was _added (50%

cégptemisedpily wealksald Bantén anddainginaghaludlh ssredpnynised

OV ery;ilh 00fHduBpentich bPWEA, BY6d, BG YDA 191 cdls of U3 and 14 months
temperature (1min). Wumsmumfmmrmma\ms he

add A R/e miee ®spectiety. A palk density of 5x10%cells/ml was used for the first two
immunisations, while the density was reduced to 5x10°cells/ml for the second two

immunisations. The cells were suspended in Freund’s complete adjuvant in the first

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

25

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 Cl146 5x10° Ip
56 Col0205 5x10° Ip
96 TW 5x10° Ip




foll owed by the slow addition of a further 20mL of
serum free nedium The resuspended cells were
recovered as a pellet and gently dispersed in warm
RPM 1640 15 contai ning 15% f oetal bovi ne serum and HAT
sel ection agents. The cell suspension was aliquoted
over 96-well plates previously coated with rat
peritoneal exudate cells (PECS). The plates were then
i ncubated at 37C, 5%02, 95%aajr until col onies of
surviving hbridoma cells could be observed. The
production of colon tunmour specific antibody was
scrqgmggbm@pnyﬁaag C170 cells as the primry Iayer in
a non 20 conpetitive sandwi ch ELISA. Cells from
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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/m] (100pl/well) in 10%
foetal bovine serum in RPMI 1640. The plates were incubated overnight at 37°C,
5%CO,, 95% air. The cells were then washed twice in phosphate buffered saline
(pH7.3, 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



PBS, for 30m n, and then the hybri doma supernatants
were added at saturating levels which gave m ni nal
non specific background staining for a further 30m n.
The bound antibody was detected with rabbit
anti-nouse |Ig conjugated to peroxidase (Dako Ltd., 15
Bucks., UK) and follow ng extensive washing the slides
were stained with 0.05% di am nobenzi dine and 0.01%
H202 in 0.05M Tris-HCl, pH7.6 and counterstained with
haemat oxylin. Results 20 SCI@% i s a nonocl ona
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| i ght kappa chain variabl e regi ons of
which gave minimal non specific background staining for a further 30min. The bound
antibody was detected with rabbit anti-mouse Ig conjugated to peroxidase (Dako Ltd.,
15 Bucks., UK) and following extensive washing the slides were stained with 0.05%
diaminobenzidine and 0.01% H,0, in 0.05M Tris-HCI, pH7.6 and counterstained with

haematox ylin.

Results

20 SC104 is a monoclonal antibody (mab) that was raised 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

25 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.
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20 Heavy Chain

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 CIT 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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35

Vari abl e regi on (55bp-414bp) CDRI (130bp-162bp) 25 G
YSI TSGY S WH GGCTACTCCATCACGAGTGGTTATAGTTGGCAC
Accordi ng to Kabat nunbering (145bp-162bp) 30 S GY S
WH AGIGGTTATAGITGGCAC CDR2 (205bp-252bp) 35 HI HF
SGRPTYNPSLSS
CACATTCACTTCAGTGGTAGACCTACTTACAATCCATCTCTCAGCAGT 31
CDR3 (349bp-381bp) KGKGSDDGLNY
AAGGGAAAAGGTTCCGACGATGGTTTGAA%:TAC 5 Signal | eader
sequence (| bp-54bp) FRI (55bp- (129bp) FR2

(163bp- 204bp) FR3 (253bp-348bp) FR4 (382bp-414bp) 10
CH RALabprigRpar ds) Kappa Li ght Chai n Variabl e region

(675p:3890p) 15 CDRI (136bp- 165bp) S AS S S L S ¥ |
AT R PP ARGT ORI H8 TCORA TAY DG
bp) g5 kA S HEAGARATOCAROCTGGCTTCT - CORS

(328
1000 AAG CTT ACT GGA TGG TGG GAA GAT GGA-3*  Kappa chain

The amplified fragments were cloned into the TA vector pCR2.1 (Invitrogen). Clones

containing insert were identified by restriction analysis and confirmed by DNA
sequencing with the primers T7 and M13 reverse (Lark Technologies). Sequences

were analysed and the following complimentary determining regions (CDR’S)

identified for the heavy and light chain of the antibody SC104 (Figure 1la, b and c).

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)
CDR1  (130bp-162bp)

G Y $ I T S G Y & W H
GGCTACTCCATCACGAGTGGTTATAGTTGGCAC

According to Kabat numbering (145bp-162bp)

S G Y S W H
AGTGGTTATAGTTGGCAC

CDR2  (205bp-252bp)
H I H F 8§ G R P T Y N P 8 L 8§ S
CACATTCACTTCAGTGGTAGACCTACTTACAATCCATCTCTCAGCAGT



25 FQGSEYPLT TTTCAGGEGAGTGAGTATCCACTCACG

Si gnal Leader sequence (| bp-66bp) FR (67bp-135bp) 30
FR2 (166bp-210bp) FR3 (232bp-327bp) FR4
(355bp-384bp) CH (385bp onwards) 32 Exanple 3 -
Expressi on of chineric SC104 nonocl onal antibody To
verify expression of functional antibody fromthe DNA
sequences the Afel and BsiW restriction sites were

i ncorporated into the heavy apnd light chain variable 5
regions at the end of framewofk 4 within pCR2.1 by
site directed nutagenesis using the designed
conp@bnpn@amgyghbgpnucleotides. Heavy chain vari abl e
Afel Forward Prinmer 10 5 - C TCA GIC ACC GIC TCT AGC
GCT KAASACGE ACASCCE CBA €GB NReVerse Priner 5' -GG
TGG BISFEPPEETTIIRABETEETTREACEAE GGT GAC TGA G 3'

Li ght chain variable BsiW 15 Forward Primer 5 - CC
AAG CTG GAA ATG ACA CGI ACG GAT GCT GCA CCA ACT G 3

5 Rev eYigral lpadegseqBence (NGFS4@B TGC AGC ATC CGT ACG TGT

CAT g/ C:%@E P 3" 20 The nurine heavy and |i ght
chai n vari abl'e r9e i ons of SCl04 were excised from

PCRAR2 and16ibpri@dbp)nt o the Hindlill Afel and

Ba Si |t f the manmal i an expression vector
pD@g% |¥5f3{3"§é32§??ﬂfrane with the human Fc const ant
regiltd of (3&2bphtldbpi n respectively. This plasm d was

10ideq§%&ieqéﬂﬁ %%staﬁftion anal ysis and confirmed by
DNA uen @. pics
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Kappa Light Chain

Variable region (67bp-384bp)

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

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

CDR3  (328bp-354bp)
F @ G 8 E Y p LL T
TTTCAGGGGAGTGAGTATCCACTCACG

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

FR2 (166bp-210bp)

FR3 (232bp-327bp)

FR4 (355bp-384bp)

CH1 (385bp onwards)



CHO S was stably transfected with 15g of the above

pl asm d and genejui ce (Novagen) according to the

manuf acturer's reconmendati ons. Transfectants were

sel ected in nmedium containing Zeocin (300g/m) for 14
days. Expression of functional chinmeric SC104

anti body secreted fromthe transfectants was confirned
by 30 binding to the cell surface of the cell Iine
C170 and flow cytonetry (Figure 1d). 33 In brief

after washing in RPM/10% FCS€C170 cel I's were

i ncubated for 30 mnutes at 4C with either spent
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antigens in that tissue. The markers used were keratin
for PEHBIME] bearing tissues, CD45 for all |ynphoid
ti ssuess TetdcdesancteTal Aceadt a6 A0AGEET’RAC TGA G-37
muscl e. Each tissue was exam ned fromthree unrel ated
donors. The nethod of staining enployed was an

I ndifh 86 thain va{abR-Biwge nmet hod, using secondary and
tertiary antibodies together 20 with an

avi dorvdil Biimgr per oxi dase conpl ex. Endogenous

er axi Fvd I j ,
Dot oxl o ARG SO A ACK SRR B SR ESA AT 03
al | Reve¢rssbemerecti ons with a sequence of avidin-biotin.
When, : . . ,
seot oiCEIE YT AQG ARG BT 4G or, Phe TG ERE GRE 62
inhibits the binding of tertiary antibodies to the

tissues. Validati f t.he i nahi st ical .

Lt oE Ry b R e ondin Fart B O AR gised from
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each chain respectively. This plasmid was identified by restriction analysis and

confirmed by DNA sequencing.

CHO-S was stably transfected with 15pg 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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tested agai nst 6 donors of colon tunour and one of
heart at concentrations of 0 or 50g/m . Tissues were
fixed in either acetone or neutral buffered formalin.
Two sanples of colon tunmour stained well enough for
use as a positive control and there 30 was no stai ning
in heart. Neutral buffered fornmalin was found to be
the optimum fixative. The | owest concentration of
SC104 giving the maxi mumstaining intensity was 1
tg/m and this concentration Wwas used for subsequent
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was an indirect, 2 or 3-stage method, using secondary and tertiary antibodies together

with an avidin-biotin-peroxidase complex. Endogenous peroxidase activity was
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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- Cesophageal 4/4 4/4 Breast 0 3/6 Renal ND 0O Col on
3/8 8/8 Ovary 0 0O Parotid 0 2/2 Prostate 00
Stomach 0 4/4 Testes ND 0/1 35 Tissue Anti-EG- SC104
Comments on staining Mab binding Endonetrial 1/2 2/2
Normal Tissues Brain O 1/2 Small nunber of scattered
glial cells fromthe brain of one donor Breast 3/3

2/ 3 Epithelial cells scattered noderate Fall opian
tube 0 2/3 Epithelial cells scattered noderate Heart
0 0 Kidney 0 O Large intestin& 3/3 3/3 Epitheli al
cells, nmucous, diffuse mld to noderate Lung 0 2/3

Al veol ar [i ni ng cells one donor mininmal and one donor
mld Q/ary 0 3/3 Follicular cells scattered and mld

Pl adeslts 3/3 0 Prostate 3/3 3/3 Epithelial cells
scat S var | and, 3/ 3
vodocars M8 PR BipalgBiPh lleS B 0N VP R pegifoe

i nt esdtione(TabB/33 Thorewasppive slramaig,ofdha‘rfeuplestmepiﬂmlum of the

colon, éndometrial, oesophageal, parotid salivary gland and stomach and less intense
staining of small numbers of epithelial cells in three of the six breast tumours.
Positive staining was recorded in the epithelium of normal large intestine, parotid
salivary gland, tonsil and uterine cervix. Less intense staining was recorded in small
numbers of transitional epithelial cells in the urinary bladder, scattered thymic
lymphocytes of a single donor, glandular epithelial cells of the skin, epithelial cells of
the prostate, breast and fallopian tube, ovarian follicular cells, alveolar lining cells of
the lung and small numbers of glial cells from the brain of one donor. Mucus stained
positively in the stomach and small intestine. No specific staining was recofded in
normal human heart, kidney, placenta or spleen. These results suggest that the _
antigen can be expressed by a range of epithelial cells but that it is predominantly
localised within the gastrointestinal tract. The immunohistochemistry suggested that
the antigen was expressed more strongly on colorectal tumours than adjacent normal

tissues.

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
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Prostate
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Parotid salivary gland
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Skin
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Diffuse minimal staining

Small intestine
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Mucus superficial, diffuse minimal

Spleen

0

Stomach

2/3

Mucus superficial, diffuse mild
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0
0
0
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33

Epithelial cells , Hassall’s corpuscle,
membrane scattered mild

Tonsil

3/3

Keratinised epithelium, membrane,
scattered mild to moderate.

Urinary Bladder

213

212

Epithelial cells transitional
epithelium, membrane scattered mild

Uterine cervix

373

373

Epithelial cells, membrane, diffuse

mild to moderate

Notes : ND not done.




bound anti body detected with goat anti-nouse horse
radi sh peroxi dase and ABTS. Results are expressed as
absorbance at 405nm Results 25 Further
characterisation of the antigen expression was

performed by ELISA on a range of tunour cell |ines
(Figure 2a). SC104 anti body predom nantly bound to
cell lines of the gastrointestinal origin. SCL04

bound to C170, Col 0205 and R1D9 cells wth a MF of
1500 to 4,000. 37 Experinment3® Methods Primary

t unour bi ndi ng. Tunour speci nens were obtained at the
time of colorectal cancer resection. Specinens were
finely mnced and di saggregated with 0.05%5
collémemizaﬂé_(Type 'V, Boehringer Mannheim Lewes, UK)
for m.n at 37C. The tunour cell suspension was
rem)veg and washed 3 tines in Hanks bal anced salt

sol uBmdmg {o@uinawr ABRLinesRyiindiryt, imdinof kor &ssénce ahdl Age nasweetric
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r epespiueek S04 enabRERONEMDRAR ik dC@ ib& ok mmnalAfter washmg the
di ssoci ati ons and resusgendl ng themin Dul becc

medi GRPEH A tiEneh i MBI % EE8 Icelsayqre erbatsd GithEDY- 1a@1|e1i gabbit
We f eanhfh%éﬁ@&% Bako LA BAdks ASK) é’f&&!&ﬁﬁ&&%mm@d 6&&): for 30

I's were washed twi ce and i ncubated for a further

Wi t HinptesTETiQr éh pradisen afaiiicen @ieciondRigigesonnrmydlo bid)i Results
10 ( DakgQ. év%x?cssed%k"ﬁi&% linddKluore BRI EPUSEe | munogl obul i n

was used as a negative control "and”this fluorescence
was subtracted fromthe fl uorescence obtained with

SCL %ndnﬂ"% tﬁ;ﬁ))tk}@@%}?@g h%ng'lbgiéské l:lﬁﬁﬁe eQ (ve;eocloated with cells

anal ySIS on a cton nson, unn
CA) .at Regldensity dﬁsl@xq:ﬂsmwpywemaano% fnaa]rbovme serum in RPMI

f l uol §6 CRILLS %atéMv mc%ﬁw ?19%& F%°@f5‘73@ 95%’5\ dliroh]e cel(ljs were-

samxe atron o 5 Tt
15 ceI Itbqn w@shqmwgctm@hosphatt@btﬁferedcselui@(pHﬁBcPBmmgmso et fixed

o SHoLbP By diogt i T IPEy 25 e ORI AER a8 gor-specific
was pirding stds wdrd YidckangBndd®adid) for & wiVEN 86vind Rk Whishin
forvvard angl e light scatter gatl%glto sel ectively

anal(ragion &f frem;Sigma Ghemieals lfda it Thesqu\%WP@rvg%hwhrea%nes

(rangm HPa8kk smﬂm&h@ona@ﬁr{g%f@m@bfm&nwlﬁ ph&Bhdtd BhFRdd saline.
FurthernDre the variati on between tunours was

20 condiedis vats| 19cqbgt§@| 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

25 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, Colo205 and R1D9 cells
with a MLF of 1500 to 4,000.



The percentage of | eukocytes as neasured by staining
with the anti-CD45 mab F-10- 89 in the total nucleate
popul ation was 74 16 (range 40-90). This was

consi derably 25 reduced to 5.5 5% (range 1-20)
following FACS IV gating for malignant size. The
percentage of stromal cells in the population of cells
anal ysed in the nmalignant size range was 3.5 3%
(range 1-13). Results 30 SC104 was al so shown to bind
strongly to >80% of freshly d?baggregated col orect al
tunmour cells with a nean antigen density of 4 x 105
ant i g,gmggr cell (range 1.5-10 x 106 antigen per
cell 38 Experinment 4 Method Tunour and
norrMergnbrane extract binding. Extranucl ear

extr
e nblf}%de'g ﬂ\r?n\eo?% bm%z gu@%{(’i&; %ﬂ%b eng I“’r%ge %&Axﬁ% Y tlme of colorectal
assaysur teyeaniLl Sp&emRas wietesfineljomfnoed mmnggngatécywitm @.05%

d| fferenti al n .0obt i ned .b . o
5 aettsh e B0t Bt NP et B T s, FS e 20gmin at 37°C. The
pr e @b cen Sus énswhlmwnmh @ﬁ@wmbd B iRy (SHaE bRhd¥aksalt
colon fr e resection nmargi n_were produced. ELI SA

st aiSAiUAE ?On%%% Bassiayr HRQsFigp ?Pllasmmwwé%ﬂ tedhsgemeining

st aitRifRGn@1t vial SeiARAbEBA f&@'f&fhe%@ﬁﬁ@sl‘lﬂpgx%ﬁﬁiu?e W repeated twice
stron stai ning of the tumour nenbranes were observed

Wit we?%%cmw&cqusm @l gesopigtiens and repusperdiag themgn Pyleeco’s
104 - k&4 b%@alﬁih? 994 ethfcal?gérg (gf?%cg)}' O@ﬂé@%}naﬁ%@%r 1hr at 4°C

menbr ane extrac ati ent
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r al IfTT %-Egrﬂngga&ediragbn anti- mousg }mfnunog(i)obuﬁn (1931<06Ltd Bucks U:i()

Normal mouse immunoglobulin was used as a negative control and this fluorescence

was subtracted from the fluorescence obtained with SC104. The cells were washed 3
15 times prior to analysis on a FACScan (Becton Dickinson, Sunnyvale, CA). Results
are expressed as mean linear fluorescence (MLF). Disaggregation of solid tumours
yields a mixed population of cells including red blood cells, lymphocytes, stromal
cells, macrophages and endothelial cells. The percentage of epithelial cells is
measured by étaining of cytokeratin mab Cam 5.2. was only 22 + 13% (range 10-60).
20 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
25 reduced to 5.5 £ 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
30 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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8:1 7 0.102 0.139 1:1 39 Experinent 5 Methods
Binding to purified antigen preparations. The Cl4
antigen (90KDa glycoprotein purified fromsaliva by
affinity chromatography on Cl4 nonocl onal ), CEA
(180KDa 5 gl ycoprotein purified from col orectal tunour
live netastases by affinity chronmatography with 365
mab) and gl ycolipid extract (?cholipid extracted in
3:1 methanol chloroformw v $%om col orectal tunours)
were dried onto mcrotitre plates by overnight
i ncubation at 37C. Binding of SC104 mab was assayed by
ELI SA as descri bed above. 10 The Lewis'' hapten and
t he Zxpgamentzhd type |1 H bl ood group antigen (Signma
Pool g.nod0rset) were dried mcrotitre plates by ‘
over ni ght incubation at 37C. Binding of SC 104 mab
was Berny etl iymeEl mebrane ekergonbipling. EstaneicleatexRastidnt of duorectal
try ' L f. Lgen ni.sed
S by Gy PO BB 46 ooy Do BBl TGOVl Bayea by
di f fEIlI8At anti gen preparations (Figure 4). The first
was CEA as this is a well known and i mmunogeni c
antigen expressed by colorectal tunours. No
Si grRd&sulsant st ai ni ng of CEA was observed al t hough the
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anti body bound to this glycoprotein whereas the anti-
CEA SEHiingfdle aiopegembrapgsyypre pbservesd with themeant T:¥zatio being 6:1
obt grggsgsyhen a 25 net hanol / chl or of or m t unour
gl ycolipid extract was assayed. These results

153uggest ed that SCl04 was recogni sing a carbohydrate

r es gy 4 XREARZBthatly RS 08l NGB NBfinal membrane extracts

Patient Binding 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
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and glycolipids and that it may be recognising Lew s
y/'. To verify if SCL04 was not binding to a bl ood
group antigen it was screened for binding to Lewis ",
Htype | and type Il blood group haptens by ELISA
(Table 5). The anti-H anti body bound strongly 30 to
all three haptens and the Lewis r/b antibody to the
Lewis r hapten but SCl104 failed to react with any of
t hese haptens. 40 Table 5 - SC104 binding to bl ood
group antigens Binding of antPbodies to bl ood group
antigens as neasured by ELISA (OD 405nm Anti body

Lewi g, od group H blood group Type | Type |
sc1o§€@6.ﬂ@#%. 087 0.076 Anti-H 2.058 2.174 1.331

Ant i Mesgodlss r 0.662 0.129 .097 5 Exanple 5 -

| dengi f.icatio f tumour gl ycold.pid recoani b .
sca onsf B el anbitBRpdpathrl R 1t SEEAI T8 Bloprotein
of | pyrifitd Eotr salivd ynaffinicl ¢hnommaosiphyron @ 4pnaiociondly CEX)(180KDa
Met hqds i.pid.extraction fromCl70 tumour cells. A

pol | BYCegrorl pir AT bl fPoral Rl TEg et e it

obt admdatbgraﬁﬂywlﬁlﬂi 3655a4dbi) e glilcoﬁpi;ﬂe_&trh% E(;%gl&&gﬁr%mﬁa&sﬁ@:l
cul ture. et, 15 was washed in and the,

exc e@%‘ﬁﬁl?I F@PI%?%Y/ & é’C’B?yCOng?ﬁt%l SHPIES)PVEe SidRjpto microtitre plates
centiy dvdgddht @tubdtidg At @;P@.rmldia% of 86104 LW Rek{Ed WRBLISA as
extracted with chloroformnethanol (3:1, v/v, 19nl).

The $&<thet 3PRVeenul si on was centrifuged at 8, 000rpmin

102 50ni 1 sol vent resistant (Tefzel) centrifuge tube for

15

20

25

30

15m n at 4C. The supernatant was dried down using a

r ot aFie Iewap dreaten pndithe Spe L arditype B blepdiswup antigen (Sigmal Roole,
vol ~ r t b 0 :

2 o B BB S RO s o
sanpie Odarabrivastabsaysd byddilS Ads descibedl abbvsk  HPTLC pl ate

and devel oped in chl orof orm et hanol : 0. 5% CaCl2(aq)
(50:40:10) as
Results

To try and identify the nature of the antigen recognised by SC104 antibody, it was
used to stain three different antigen preparations (Figure 4). The first was CEA as this
is a well known and immunogenic antigen expressed by colorectal tumours. No
significant staining of CEA was observed although 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 P 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.



standard. The plates were dried and then placed in an
i odi ne vapour tank. Bands were marked in pencil and
the iodine allowed to evaporate off the plate over

ni ght. The 25 plates were then imunostained in order
to localise the antigen. 41 | munostaini ng of
devel oped HPTLC pl ates. For SC104 i mmunost ai ni ng,
plates were imrersed in polyisobutyl

nmet hyl met hacrylate (0.1 % w v solutlon)

hexane: chl oroform (9: 1) for 189seconds then al | owed to
dry. The plates were then 5 blocked in 3% BSA in PBS
for t r d by incubation in
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at 100C for 15 m nutes. N nhydrin staining was
to detect nol ecul es containing free am no groups.

5 Deveé gz‘%gg 5H ; Pl-cl}%rgzgfcagz?n ﬁt Eufrﬂgurlgflﬁlcgl?ﬁttd aFél ! O%V\Eg%d tﬁqz b¥| monoclonal

VW\/gnghxacetone) until fully wetted. The plate was

then allowed to devel op at room 20 tenperature for

several hours. Results The antigen was found to be

sucqggsﬁmmwy extracted in 3:1 chloroform methano

wi.th n nge i.n nunber, of bands detected

conr%”f’gﬁsaflfin ﬂc %F’g{ﬁcﬂ%ﬁ Qie’T”g‘Hf’%ﬁ’l"g PyEOKXS ract i on.
10Fbmever i ncreasing the solvent to 4:1 chloroform

met han appeared to reduce the nunber of bands

deté%? by HPTLC and consequent|ly was not enpl oyed

for extraction purposes. Early inmmunostaining

experinents al so eqplo yed a 60 second incubation of

t he LHP‘?‘EE”EP@{! Eo 150 tigganr gelfsofpeBesioh 70 erlls el gackiadecell

N ¥R Fras RAURYEDy tridsint@8od Grundhtle I?ﬁﬁeré&t 48 culture. The pellet

necessary to reduce t |s to 15 seconds
was washed in PBS and the excess buffer removed by asplratlon following

15
centrifugation, then stored at -80°C. The pellet was extracted with
chloroform: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% CaCly(aq) (50:40:10) as

standard. The plates were dried and then placed in an iodine vapour tank. Bands were

20

marked in pencil and the iodine allowed to evaporate off the plate over night, The
25

plates were then immunostained in order to localise the antigen.



30 give reproduci bl e 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 nmaxi num
sensitivity. 42 SDS-PAGE and Western blotting
experinments have previously shown that SC104 antigen
could be detected in the whole cell extract, cel

| ysate and the insoluble pellet produced during the
preparation of cell nenbr ane. 4The anti gen was however
not 5 detected in the cell nenbrane preparation
itself. In addition, HPTLC separation and

i mrunost ai ni ng of the insoluble pellet produced in the
menbiramgoprisgoidivelepeBPTEE platesbFer $@l0démawnostdining, the plates

vory e mhalsRa SRSy Aahy BB AYACET 4 v el
of amxegredhladtmihl)fgr I wcerds thebpligwéd toairye dheplates were then
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Sor | PRrGEULRp hse R RBSIS I poamifmSEAu, b Pedby ARisbn n
pac keithemiedt ntdbodlly kolawons(1 0 g/il)iod BSA solution, for 1hr at room temperature.
. 0 . .
CC?_ |7 g’f}g{ﬁ{tgs]c:\?sg ar_q 8;:@1%8 %"gegt?%ﬁ_ﬁ %%/’l‘v?c%hig '(&.9)70), b-erzligo?e being
chl oinhodvatedt iR bbI B I-mbuse METeEohtigad Fronb0alb1/230 in PB&For 1hr at
| oaded onto the columm and eluted using the_s

] ane
sol VEAT apfEatite o e Platesykere 198 Waghed dhreq fimesin £BS4hyeen -20(0.1%)

10anal ynsieflcdiy 16N Giris SOb Qv NBOI BRISA GoNi B I v aRIveEsH in
to 20 locate the antigen and chem cal staining nethods

wer eSigeaFAsd BGIFPAYRY reagest-act eri se the fraction.

Ceram de gl ycanase di gestion of antigen. Ceram de

gl ycanase digestion was used to release
ol i geatedh ninireLf tevstared HEELE platesmPréeelistagninghyyey qemioyed to

SOl WlekeRfthk Breapicdl c%ﬁnoﬁ?cﬂ'ht@ %cﬁ&ﬁg.éﬁe@clopéd ﬁT’pb.C glages Wt Miowed
sodi um chol ate was m xed with ceram de gl ycahase

1550 upidanbefort sirayingwith areifoyreayens wefilifulty dvated dThetpl8 W@re dried in
for - Lot d. .
| ot oS Sy NG00, 100 G, SRGAE Gbin vas
25 O0lusedhtogletsttonotecules tchetrining(fee dinifocdgrbupaeldeveiopbd HETLC plate were

centg ] i on,... Ih [_aqueous. se separ.,at ed .
TR By FUEHER MR BEGE 2P S3FRARH P
sepaacetbnd)yntil 80y watted. The plate was then allowed to develop at room

20 temperature for several hours.

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
25 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
30 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.
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Results Small scale fractionation of CL70 |ipid

extract (obtained from-0.5m packed cell volune) was
denonstrated on a -10 m bed vol unme silica colum

usi ng 50:40: 10 chloroform: nethanol:CaCl2 (0.5 %w v

i n agueous solution) as the nobile phase. 5 However,

in order to allow antigen characterisation it was
necessary to scale this nethod up. This was shown to

be possible using -10 ni packﬁﬁ cell volunme to obtain
the lipid extract and increasifig the colum volune to
-36 M. Wwole lipid extract was | oaded onto the scal ed
up colum, fractions collected and the 10
antigen-containing fraction detected by i mrunostainin
(Fi gglP%-%GE 9 ‘X?F?“rr{j Blottifeterpermpengy hage g vigysy geqvecthar8C104
HPT'—:Q&ti?&ggcﬁl'[}%E fefcted iR IR IWIG1NRE ekPRR B BRatk And ereti{}gfuble pellet
characterise this fraction. Ocinol stai'ning of the
HPTLREOfHCaE dungsthe Breparatipnghs celt membeane.cle s tigearveasdowever not

5MDI efe¥ectdd if IS COl h@bg%gg%hgrag&\gﬁﬁgﬁgn LM, Ppee s}%‘a'i'ﬂion and

RF val ues between seened 10
cor rigupmestainingtdf thejingolubdd peftet praduged ifthe membrane geeparatién was

Ho ' i ni ent.ly wth
oA o TS0 R RSO UREOL fyltk L
of thydrephbbigerteimi t h 3 bands det ect ed between RF 0. 36

and 0.39 (Figure 6). This nay suggest that the bands
detected by orcinol staining do not correspond to the

10ant | Bearitetr X epr esent gl ycol i pid contam nants. 20 In

15

orde o.ascertain if.this anfiggn S a protein, the

{1 ac O TR A gLaing fragtich PYsARse S RGarRETarhy
blotting. Silver staining of the gel did reveal very
Iom”#eﬁels of protein contam nation; however Western
bl otMFA8% ai l ed to specifically detect any antigen in
the preparation suggesting that the antigen itself is

not ..pr%%één 25 An aliquot of the antigen-containing
frack¥  Jcherdtion AR e@éqcanﬁcséavgwelglﬁms(ém pmid) was

I eNpagkdaRatAs RARYEFAh €Blorofih: %E%Qﬁﬂ@% CQCE@H?{S?%?%P). The

fromthe lipid portion usin :1 chl orof orm ne

wi t FEYTR@xiricbaedisgeluedkinl mdiphlerofprooomgshanol:0iSgrCafla(aa(5@:40: 10)
met NARGbadeA Bnth AR SRt %ﬁﬁ%ﬁﬁéﬂsﬁ% thd %Ssgﬂgﬁtte dohtifBhd Bractions

with the chloroform nmunost aini ng an _
st aiwdra golicetet andanatysekhcHPRe@. HE doimmauhostainiig TG e8Ployed to

20 Ipl atl@cc’atepliuc hﬁHo@ﬁ En@é%ﬁng%ﬁ ?higingl}rgettgo%'s gJeyeclggé{ {oatﬁjgcgehrl c%‘%ila_,cqérise the

25

30

nmunost ai ni g revea presence of anti ge
0. 38raction.46) with the intact glycolipid and not the
de- glycosylated lipid (Figure 7). However, |ater
experinments denonstrated that the 44
Ceramide glycanase digestion of antigen. Ceramide glycanase digestion was used to

release oligosaccharides from glycolipid molecules. Antigen solution in 50 mM
sodium acetate, pH 5.0, 0.1 % w/v sodium cholate was mixed with ceramide
glycanase solution (1l for 50ul antigen) and incubated at 37 °C for 3hrs. The de-
glycosylated lipid was separated from the released oligosaccharides by mixing with
250u1 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.
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partitioning of undigested antigen is highly variabl e,
Wth the antigen sonmetines being detected in either

t he aqueous, organic or both phases. Thus, the failure
to detect antigen in a ceranide glycanase treated
organic fraction is inconclusive. It my be due to
partitioning of the antigen into the agueous phase,

rat her than ceram de 5 gl ycanase renoval of the

antigen. In order to confirmthe above experinment it

was repeated with both the oréénlc and the aqueous
phase bei ng anal ysed foll owi ng digestion. Analysis of
the gagpl es by HPTLC and iodi ne staining denonstrated
a loss of SC104 binding in both fractions 10 foll ow ng

t he Pepbiale fertielagneideRdipidresragrobjeined B9m ~Pigimd packed cell
i ndi g C

and {Raror Ty et of S0Bh PEFydhat Aol hi Ehd 8010
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ni nh st ai ni of . ba i ntac colipid and
e BeaheRke: d)aRe e elitBn vAbBEte 405y enl ed ™t he
presence of phospholipids with RF values between 0.51
and ver,

cont n1nant t hat
th@QoWrPﬂ wag ﬁ'fé‘d%?f}%@ﬁ SC%‘&H{P colhu frpctipns eefiected and the

10I i t emgw SonBdiglHE Shdioh Aatctedb LinmthirRBtaRingPRSRID| ARbElSsen with

and 20fg; colgglds i.s_a comon probl emwhen enployln
a sifeffd B wasdtegist: JWL&J?r}dfth@tCP]oﬁ‘Pmﬁ%t"%@en ¥3eddo further

I ndi gataBRrideBils Rk, @r@iﬁ&l@@ﬁmﬂ?&f tP@PﬂP‘i’E@fpﬁdtQ{Ng@ﬁsea £ detect the
resolve the antigen fromthe whole extract wt

suf feagobyfrats gaiqty of gygodipids This ecveded %beqeéxan@avuﬂbﬁs values

EX pedetwi2R0.58-and 0.6 2R¢E §ée91@@¥d &Freéifonmh&dlt&z@ ? RY vERXE bAGE antigen.
into_|ipid sub-groups and |ocalisation of igen

15 Vet Hapever pnaunestaining yepeatasconguaientl yvith p@@ﬂoé gaipiigrevealed an

20001 Jihomer hadiiain

25

30

Vol Uil 40k ﬁﬁtlh!e Re eﬁthg Qﬁ%ﬁ heth FENUE detertel f%ﬁ%@aa and 0.39

evaporatlon the extract S resuspen
chl dFeuerah This idaylsupgest thatdllelhmdsedeltﬂcmd by®raimy saliil doumot

PR MR B R R e iy © "

graV|ty in the follow ng 45 solvents 10 colunn
voI Ioroforgb%to elute si

S G RaRPBe he SBEfFprtgnalgisd b SDs-
col IPAGH add iWesterldiai) Silved s@lniighof 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 (Rr 0.38 — 0.46) with the intact glycolipid and not the de-
glycosylated lipid (Figure 7). However, later experiments demonstrated that the



gangl i osi des and phospholipids. The fractions were
collected and dried down via rotary evaporation and
stored at 4C prior to analysis. 5 Neuram ni dase
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method. This indicates that such a method may be insufficient to resolve the antigen

from 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



nmust be sialylated in order to be recogni sed by SC104.

5 Further evidence that the antigen is a sialylated

gl ycolipid and not a phospholipid was obtained by
separating whole |ipid extract using 2D HPTLC and

anal ysing the plates via inmmunostaining and chem ca
staining. In the first dinension the HPTLC plate was
devel oped in the standard 50: 40: 10

chl or of or m met hanol : CaC12 sol vent m xture. The plate
was then allowed to dry, rotattéd 90 and devel oped in
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detegt the effect of sialic acid renoval on anti body
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bands; with a nore polar cluster at RF 0.46 and a | ess

pol aftiosfo mRlYSIs62 (Figure 11). Al though the sane bands
were detected before and after neuraniini dase
treatment there was a shift in the intensity of the
st ai FasWéf profile. Neurami ni dase treatment produced
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phospholipid in the whole extract and phospholipid fraction only. However, orcinol
25 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.

30 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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sialylated glycolipids. A sanple of |ipid extract was

| oaded onto the columm and fractions were eluted to
obtain sinple lipid (chloroform; asialylated

gl ycoli pids and 5 phospholipids (chloroform nethanol:
acetone: acetic acid:water 52:8:8:18:4, followed by

chl orof orm nethanol 4: 1); nonosialylated glycolipids
(chloroform nethanol 2:3); disialylated glycolipids
(chl or of or m met hanol : wat er 65:25:4) and finally
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intense staining at the R 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 Rg 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.



bi nding. 5 SC104 therefore appears to bind to a nono,

di and even polysialylated glycolipid. However it

does not bind to an asialo form This indicates that
the antigen nust be nonosialylated however the
presence of further sialic acids does not inpinge on
the binding of SC104. The increased intensity of
staining for the disialylated formal so suggests that
despite only requiring the presence of one sialic

acid, the antigen is nost 10 é%nnnnly found bearing

two sialic acids. However, it is currently unclear if
this is dependent upon the age and culture conditions
of the C170 cells prior to harvesting. Experinent 4.
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obt ai ned for the standards are shown in Table 6 bel ow
These values are also conpared with the range of RF

val uBginobirdli neydfif Etaint shewéBgHo¥phdlipidy hid §§cql' Qftre both
antigen, listed in order of increasing polarity and
degrigesepifin estahylated ghycolipid frackignse Hoveavariha apfisse peain apRears to
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phospholipids.

HPTLC and immunostaining of these samples revealed three clusters of antigen in the
whole extract (R ~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 (R ~0.49 and Rp ~0.38). In the disialylated fraction faint staining is visible
for the most (Rr ~0.24) and least (Rr ~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 Rg ~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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Methods
The SC104 antigen has been compared to a number of commercially available lipid
standards. Examples of each standard were spotted onto HPTLC plates and
developed in 50:40:10 chloroform:methanol:CaCl, (0.5 % w/v). Plates were also

20 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.

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

SC104 antigen, listed in order of increasing polarity and degree of sialylation.
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5 Experinment 1 Methods SC104 antigen purification
and characterisation. SCl04 specific antigen was 10
purified fromsputum sanples nmxed in a 1:1 ratio with
O1IMpH 7.6 Tris 0.5% NP40. Briefly an

I mmuno-affinity was produced cross |inking SC104 S136A

to Protei

pi melimdate2 HC as the coval ent
Is noteworthy that whilst the antigen was seen to

It

cross-react with SC104 (Fi4ure
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n A C-6B sepharose using D nethyl

linker. Results
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h an anti-sialyl Lewis a or

SC104 specific antigen was puri
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0SS

19/ 9 anti body.
iment 2 20 Methods Sequence identification of
C104 anti gen.

fied

fromsputumas outlined in experinent 1 above and the

sanples—run-on a-10% SDS- PAGE and - Silver stained
Standard owi nd StS™8ppl i ers recomendat i ons (Bi o- Rad | Re | SC104
Silver dtain kit, catal ogue nunber 1610443). The |band|Rr
of interdst was quhqenuenu y 25 subjected to MALD
Lactagyhl ysi s.| GIRB&4tGes A band for the SCL04 antigen at|0.79
| ceragisieween 50- 75kDa was identified on a Silver stained
Glohgsiaogii gyGal-e4pGalthled BIMBDI1-Gequence anal ysi s sugg aAHd
ceramisiedGhB) possi bl e hits 30 including: P04839 GP91- X)
GlobpeRadsyl) |(Cd8¥asc-Bi AGhlNg 4GBl AGéc-pl, y-Cepr ot ei n) 51 0.62
ceraifQdi® 741 Oﬁl | division control protein 6 honol og
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Globop&ttitsgr - Taunac A EERINA R ( SBE 1 @mGw e-loa, 0.56
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GM3er | n@trmgnbmrmmmeﬁtm Kcgase PAR-4 (EC 2. 7.71. 31)p53 [0.53
(p21-actilvated Ki nase 4\ ‘P01833 (Polyneric 1g
r ecept or) 0.49
AGM1 Galp1,3-GalNAc-B1,4-Gal p1,4Glc-B1,1-Cer 0.48
GM1 GalBl,3-GalNAc-B1,4—(NeuAc)Gal p1,4Glc-p1,1-Cer 0.39 | 0.39
0.36
GD3 NeuAc-NeuAc-Gal $1,4Glc-p1,1-Cer 0.33
<0.24
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GT1b NeuAc-Galpl,3-GalNAc-B1,4-(NeuAc-NeuAc)Gal B1,4Glc- | 0.08
B1,1-Cer

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

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

in all cases th

e standards are themselves not recognised.

The migration of the antigen with Ry 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




As SC104 recogni ses a carbohydrate, these results
suggest that the sialyltetrasoyl 10 sugar can al so be
expressed on these glycoproteins. Experinent 3

Met hods 15 Conpetition assays using the inununo
purified antigen using the SC104 protein A sepharose
colum. The SCl104 purified fraction was used as a
conmpetitor for SC104 binding to C170 cells using
experinments based upon the ELI SA techni que (Figure
15). Mcrotitre plates were cd8ted wi th 5x104/ wel | of
Cl70s, the cells fixed and blocked prior to being

i ncuy i ' |t l.n ant.i body, .
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ant i epgekbonBound SC104 bi oti nyl ated anti body was
detected by SA-HRP and TMB. Results are expressed as
absorbance at 650nm Results The i muno-purified
SC10Exaamid e hlensfiaagon bgupbnt @icoprbedh rdsBerseattarsaIed mab
I mmuno- 25 affinity colum has denonstrated its
ability to specifically inhibit the binding of the
ant i bodxmbmr 71i ts target. Exanple 7 - SCl104 directly

i nduces tunmour cell killing 30 Experinent 1 52

Met hods Annexin/Pl. Tumour cells (1x105 aliquots) in
suspgeasbpn i ncubated with SC104 antibody (I tg/m) or

appr%griate controls for 4hr at roomtenperature could
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anal ysed by dual colour flow cytonetry.
st udsrigiyen dnBRAC-affiniy o as peeidnged grass linliag ACY04 S136A to Protein A
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appeared to 10 accelerate tunour cell death. A simlar
pheq&gﬁgon was observed when tunmour cell [ines which
normal Ty grew as adherent nonol ayers were placed in

sus geingptoworindthatswizlshihd anigeh waCi€4 tantobbreddtesthf ST106 | (Biyure
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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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anti body was i nducing apoptosis or necrosis, cells
exposed to SC 104 anti body were counterstained wth
annexi n and propidiumiodide (Figure 16). Less than
25% of the 15 cells stained with the control antibody
showed staining with either annexin or propidium
iodide. In contrast cells exposed to concentration
greater than |1 Ogg/ M SC104 showed strong staining
with 30% of cells staining with annexin, 75%w th Pl
and 65% with both. Cells staiAéd with annexin al one
are described as in early stages of apoptosis whereas
cells sta L4 B ' i e . .
tage 20 ot ek AR ARAGK  Bltnlo N EDCelelstrog
Pan caspdeit4at Gramhifastor rgepobbamdpraein 4|(GRB7Qdamed psotein)

pan caspaodH Reillnal ont R el R0 Fn B A0 kinee

Pr omegsele isedymlebgue nunber G7462) enpl oyed to establish
caspase i ion,.. The cells wer by £l ow |

cyt gmet r 3(% d&ﬁ%m"’sfhff’%?%‘@tfi KIpgsg 2@%@%’%@29 rlo'ﬁ)e ) Fﬂﬁl‘aﬁ(évated
ant i kegky 4and a Fas anti body at 100ng/m . 30 53

Resul ts EQ@ %f u ts,og%the assay denonstrate that

SC104 acti V&S Omre isePI) after Shrs  (Figure 17).

5 Experinment 3 Methods Caspase 6 activation by SC104

mab. , 2x105 col orectal C170 cells were exposed to 1-
10099‘%5& Hi* regogpisesrasarhohy dratg ffese apsplty spgaest thagibp sialvitetgasoy!

10The Jugsal8lsYBE SkplidsclbRSRAL 8REopoteinl. @ 12% SDS- PAGE,
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Western blotted and probed with a caspase 6 specific
anti body (C eaved caspase 6 antibody, Cell Signalling
TecHEEEBYSLONEB), cat al ogue number 9761). Cells

exposed to SC101 were included as a negative control.
15 Rgsubd;s Devel opment of the Western blot (Figure 18)

clearly denonstrates that there is
Competition assays using the immuno-purified antigen using the SC104 protein A

sepharose column. The SC104 purified fraction was used 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 Cl-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



activation of caspase 6 in those C170 cells exposed to
10, and nore intensely at 100g/m of SC104 mab. Those
cells subjected to treatnment with the SC101 mab

showed no such activation of caspase 6. 20 Experi nent
4 Methods SC104 inhibition of cell death using the
z- FMK-vad caspase inhibitor. 2 x 105 C170 25 cells
were subjected to 3g/m of SC104 and half were al so

i ncubated with 3M z- FMK-vad inhibitor (Pronega,
cat al ogue nunber G7232) and iAéubated overnight. The
followng day cell viability was assayed usi ng annexin
V Fl6namd propidium iodide. 54 Results There was a
23% 1 ncrease in viable cells in the presence of the

i nhidviresn/ALET uguaue cdlB ) 1x 10p aliyriots) ingsuspessipn mgubatet] widh SG104

oS e BB, B 7 B RS coud then o
| nhiteistdied with RIEC|atglleddrexihsdd gropiivih @@liR! (S{ghéOPoole, Dorset)
5C168, Cff146, Cao@, Col 0205, 10 LoVo and HT29 cells

wer éng g 3oplgeed; PitdBaicﬁgﬁ% QU SYOMEITYs of a flat

bottoned 96-well plate and | eft to adhere overni ght
at 37C. The following day the cells were treated
witHes4l 3 1 0.3 and 0 tg/m of SClL04 rmab. As a

negafHiyfudiak E%wﬂs@r@ﬁé S8infHg of GRSHIE Hfsﬁ%‘rég%ﬁ cofdfbctaPmours.

10, 3 and 0 g/, was titrated agai nst e€ach
condéarevat dustag dese gudies it warobsTved thab §E L4 astibedyappeared to

10 lj'_S e hoc &btk Suitr E/Ireﬂs &latn. T Eiﬁlfm&oﬁgté\g?%smbgé}@e& \Qhénlrfgmour cell

5 addition of reagent to eac and optica

dendines whishapmepllyisreso adherenteenoelaysrs Preee pHadeddn susbension and
SC1Qd;4 \ﬂ%@l??tan&l%ldles ?cgrq{o'\xj %&&L&tﬁ@ aﬁ(ﬁ%mn%g?%%%}q%ﬁ the

an l\/ﬂ_. assay. concentrations 1 n,excess o

SC1 @Gartibdsiytwas anduciop papitosisririnbordsis, celihdxipbseddo 2Q1Qir mtibbdy were

of tggntgr’g_#%rg ¥ r LE. i, Cl70 a | 0205

but cnot 5 g{; Egli?g{wa%d pcx;oepu!hum i08de eFlgure ?8 %ss tl?Tan 25% of the
15 cells stained with the control antibody showed staining with either annexin or

propidium iodide. In contrast cells exposed to concentration greater than 10pg/ml
SC104 showed strong staining with 30% of cells staining with annexin, 75% with PI
and 65% with both. Cells stained with annexin alone are described as in early stages
of apoptosis whereas cells stained with both annexin and PI are in late stage

20 apoptosis/necrosis.

Experiment 2

Methods _

25 Pan caspase activation. 2x10° colorectal C170 cells were exposed to 30ug/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.

30



(Figure 20). Figure 21 denonstrates 1C50 fits for

tumour cell lines C170, Col 0205, HT29 and LoVo.
Simlar results were obtained with other breast and
colorectal tunour cell lines (Table 7). These results

suggested that SC 104 was inhibiting tunmour cel
proliferation by inducing apoptosis at high doses.
However cells in suspension 25 that had lost their
cell/cell contact were sensitised to rapid cell death
at | ower antibody concentratPdns. 55 Table 7 - SC104
inhibits cell gromh Cell line %inhibition of cell
gr owth, nmeasured by MIS staining SC104 (30gg/m)
791T 30pg/m) C170 70 10 C146 65 6 Cl168 55 3
CthCZﬁsuEs ofCbt aR8% d&GBonStratéfihal9C B)4mcti tatdsxpae chspreet afer-Shrs
| I |§7 bi ndi ng Met hods FACS on fresh and fi xed
ceII (30e||s(105) either fresh or fixed with
O 5% glutaraldehyde for 1hr were resuspended in 100
%g104 ma (0-100gg/ m) and 10 incubated on ice for
1hr shing the sanples 3 tines in RPMJ10% FCS
cells were incubated with FITC | abel | ed rabbit
anti-npuse (1/80: Dako Ltd, Bucks, UK) antibody and
i nc 2 on ice for 30 ninutes prior to analysing by
FACQJ@?as@MEL{J&%Q by @@'@N@maﬂ- 2xEb1 ot @ OTRBIN Wd:E expdosed to 1-

binding. Flat flexi 96 well ELISA plates were coate

wi t hl QHB/Pﬂ ohput¥ fryhrrandgsH dysples senstataso che dysatge pere

10 c 0 at s%gse%énlﬂy 304 B @ﬁ@%(ﬂ? I ¥rdseh vickda ar?d’é}rbge%gw'tttrﬁagg‘ase 6
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dried down overnlg . Plates were was

VVI t rﬁpm ptibedy (Glenved epsrasp § antilpody, PabisPignallBgATdcbnolpgy (NEB),
t ' -
2, GAERRSEALH G, CORIAoanid B {f R0 1L pt

i n RBStE. 05% 20 tween-20, biotinyl at ed SClO4 was added
and i ncubated on ice for 30 m nutes.

Results

Development of the Western blot (Figure 18) clearly demonstrates that there is
activation of caspase 6 in those C170 cells exposed to 10, and more intensely at
100pg/ml of SC104 mab. Those cells subjected to treatment with the SC101 mab

showed no such activation of caspase 6.

Experiment 4

Methods

SC104 inhibition of cell death using the z-FMK-vad caspase inhibitor. 2 x 10° C170
cells were subjected to 3pug/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.



Followi ng a further 3 washes in PBS 0.05% tween-20
anti-nouse SA-HRP (1/1000; Dalco, H gh Wconbe, UK)

or goat anti-nouse Fc (1/1000: Dako, H gh Wconbe,

UK) was added as appropriate and left on ice for 30

mn. Plates were washed 5 tines 56 in PBS/0.05%

t ween-20 before addi ng 1001/ well of TMB substrate and
reading at 570nm Results 5 The nunber of SC104

haptens at the surface of a Cl70 tunour cells is
approximately 4 x 105 sites éér cell. However this

nunber of antigens would easily be saturated at 1g/n

of SRdtdls It was therefore difficult to explain why a

10 fold excess of antibody was required for cel

ki | 1 Thege Was 2 S350 ingrases ipryiableasBrindhe protsase o thelinhipitanFegure 19),
Sit I od: te : ' ‘ , -
Cher oF Ao DeaSHE R e A bR EENOE Ry bl SHE TR ARG, apoptotc
ant iRpdvagas not saturated even at SCl104 concentration

sof 100g/m and curves were sinmilar on fresh and fixed

cells malting it unlikely that further antigen was
bei nEppesmertlsed (Figure 22). These results are sinilar
to previously reported data on R24 a nouse nmab
recogni si ng GO3 gangl i oside. This anti body shows non-
sat Mebbds anti body. bi nding and in a series of el egant

ant BB R s gl e ergb e CaBRst o Gr e s

10i t sdldVo 4nd@5TR9tcallnwire ah@ured intoGldividia svelib ef £fl@mBttomed 96-well

screened for the abilitég to bind to itself by coating
an E'SAGEl toadhiererpvermighb # 376 Krefollovdng davtha oellsiipre tieated
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bind to i1tselt (Fig owever when puri
gl ycopeentratians @8 B30sKl, AgnECLe4n] hajpt téredva@sinsteach doncendation of

100/ RHEUEE TR SRt R PR I49pn A 41°C pior o he

15 conc@aitioRbi MITS(rEdgdht t6 e2oBwellldne Sptida€ 8dHsitPreadidg 86400that

at | ow anti body concentrations the anti body binds to
antigen but at high concentrations antibody bound to

ant iggenscan  al so bind further antibody. This can
dramatically increase the functional avidity of

ant i ip6§ffed 0¥ eadtden adberentcell pecifesttionrwastiostswred inuan| MT S gssay. At

s N

20i n apophofite colatechi gimaantd HodyC190AIEEHIA03 Bntsiot HT29 or LoVo.

25

Expegi - ln.vitro. | hh?i.i of cel ro N

c on‘zilil ﬁg%ryg% 4Fv\1/ig%rﬁ 3 (1: )(/ifu&nbs)%ﬁa{és 50 g:gsotjgr tumour celll h%es &ﬂ), 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.



30 1 x 103 colorectal C170 cells were aliquoted into
i ndividual wells of a flat bottonmed 96-well plate and
| eft to adhere overnight at 37C. The follow ng day the
cells were 57 treated with cisplatin, mtonycin C
oxal iplatin and tanoxifen at final concentrations of
10, 3, 1, 0.3, 0.1 and OM Agai nst each concentrati on
of drug the following concentrations of SClL04 were
titrated: 10, 3, 1, 0.3 and /m. As a negative
control 791T/36 at concentrat¥ons 100, 30, 10, 3 and
Qgg/ M, was titrated agai nst each 5 concentration of
dr UgTHSE O SB Y4l iFRbEs B ldkgwiner e used. Cells were |eft
for 5 days at 37C prior to the addition of MIS
reagent to each well and optical density reading at
490 n Resutts T &0 T e abid Tt = SCIHo4 o shay —
addi ] AT | 1ol 7 mpibiol of cell xdthy Asichsiived BY MTS staining
screened in vitrpSOWABeugasays. Al | | dOUDS6 @0/ ml)

i of

ti traLget—bel—wea—%ﬁ.—i—;OgJ—m_l_n_i_he._ﬁx_esem&
ei t her©B@104 or fHhtrol anti body (0. 31 00gg/ m).

Fi gurlecidg SNOWS Pgs F €presentati ve expegriment for cefrts
treatled with a conbination of SCI104 and 5-FU. Figure
25 surfPsi ses theS¥esults showing thaf SC104 shows
addi tffogsdg tHnmgrag th—i5cisptatim—phtomycin€—5F9
and tlanpxiten. No additive effect was seen with

oxal i |[fTatd03. EE S nment 5 - In vivo i[Bhibition of

t UMDYfE hri-n—eombination WH-I—eyt-ot-exi-6
dr ugs t hods| ©” Preventi on nodel. The col orect al
tumour cell line, C170 was nai ntained in serial

passage in nude mce. For therapy the mce were
sacrificed and the tunours excised. 25 The tunour was

5F i nekExperinBad- BbslopHIREpiRiREES Were inplanted, under
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20

anaesthetic, subcutaneously into 30 nale m ce which
had been randomy allocated to 4 experinental groups.
M ceppmpg expl anted with 3nmmB pi eces of C170
xenografts. G oups of mce were 30 treated with

5- FUAGhenflreviand (ixel @hey/Gd9 cells (107 eithes frsshsorifired svithid.

days, 1313% h G e | SO

I nj e%t e k?’n dreani};ﬁ’.’t%% Fleer%l‘f L%/}lm%f} ?i%gﬁ) 9 ﬁgtf)%dﬁ]og maY:\E(B-elOau 5 ml) and
incubated on ice for 1hr. After washing the samples 3 times in RPMI/10% FCS cells
were incubated 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 3pg/mi (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-
100pg/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



58 SC104 mab. Control mce received either SC104

al one or control nouse 1gG antibody wth

5- FU/ | eucovorin. Tunour size was neasured by callipers

and tunmour cross sectional area cal cul ated on days 7,

9, 12, 14 and 16. Animals were wei ghed to assess the

toxicity of treatnent. At the term nation of the

experiment tumours were weighed 5 to assess

anti-tunour efficacy. Therapeutic nodel. The

col orectal tunour cell line, #70 was maintained in

serial passage in nude m ce. For therapy the mce

wer ei}p%% d 6§‘7€ ﬁ’gee gﬁ&geméﬂgqbéulﬂ%eqf O?feI%B ‘I Fttegg(? }’éadmg at
ne y n1nce i'eces were 1 npla

undeiﬂhmmesthetlc 10 subcut aneously into 30 nmale m ce

whi ch had been randon1y allocated to 4 experinental

groups. Mce were explanted with 3mB pieces of Cl170

xenq@ga&is Groups of mce were treated with

5y ot pear SCib! Rigerg st Blspitace OLanL Rur AR gty

al st % mosesﬁ&sqsér It ERREKEARIS B aYers bifki nawsmaﬁaasﬁ%@éaturated at
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tra t i nhi b nour hin, viv
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15sh OVbﬁ)rrIobEﬂlc BRhg 26tibHa4 with 1R Jabhdi§ U6 BMA PotRb@iMen and itself
resulted in 50%inhibition of tunmour growth of freshly

ex pl EEaElsqof ehasim- SC1PH wapiheretose screepﬁ%qu HebHisY fodrindio its2lf by
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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

25 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

30 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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SC104 and 5-FU, day 9; 37% inhibition, p = 0.004; day
12; 59% nhibition, p = 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 nhibition,
p=0. 004; day 14; 58% inhibition, p=<0.001; day 6; 62%
i nhibition, p=<0.001. 5 SC104, day 9; 32% i nhi bition,
p=0.017; day 12; 44% i nhibition, p=0.004; day 14; 54%
i nhibition, p= 0.001; day 16; 62% i nhibition p=
<0.001. Al statistics assessél by ANOVA. There was
no significant difference between the SC104 treated
gro ,
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(Figure 26¢). Finally, when SC104 was adm ni stered
therapeutically, 7 days after C170 xenograft tunour
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of binding a sialyltetraosyl

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 fhe 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



car bohydrate, which sialyltetraosyl carbohydrate is
capabl e of being bound by a nenber conprising one or

nor e bi ndi ng domai ns sel ected from donmai ns conpri si ng

10 an am no acid sequence substantially as set out as
residues 44 or 49 to 54, 69 to 84 and 117 to 127 of

the am no acid sequence of Figure la. 3. A binding

menber as clained in claim2, wherein the binding

domai n conprises an am no acid sequence substantially

as set out as residues 117 to°827 of 15 Figure la. 4.

A specific binding nmenber as clained in claim2 or

cl ai ggru n‘r‘a‘Bn@&gfdl BiceQB&ive@ itk 5164 RAhOG LR Asuse IgG antibody
sel ected from domains whi ch conprise an amno acid
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Fi gure™la BoUK |ﬁ%ing menber as clainmed in claim

5, further conprising one or both of the binding

domaj,ns substantially as set out. as resjdues 44 or 49 .
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4, 5 or 6, conprising the amno acid sequence

SUb<BSFimeRtal grogms.set out as residues 19 to 138 of the

ami no acid sequence shown in Figure la. 5 9. A

bi ndi ng menmber as claingd in azé greceding claim
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L 3Bt oh R 30 088, SPvere o
10, wherein the binding donain
20 Results
To determine if these effects could be translated to inhibition of tumour growth in
vivo. SC104 was administered (200pg/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
25 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 coﬁtrast,
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
30 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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15 conprises an am no aci d sequence substantially as
set out as residues 110 to 118 of the amno acid
sequence of Figure lc. 12. A binding nenber as clained
in claim10 or claim11l, conprising one or nore
bi ndi ng domai ns sel ected from domai ns whi ch conprise
an am no acid 20 sequence substantially as set out as
residues 46 to 55, 71 to 77 and 110 to 118 of the
am no acid sequence of Figure |c. 13. A binding nmenber
as clainmed in claim12, conprf8ing a binding domain
mhich conprises an am no acid sequence substantially
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claipmed. in cIa|n112 13 or 14, conprising the sequence

subs@ggtfally as set out as reS|dues 23 to 128 of the
am no acid sequence shown in Figure 1lc. 5 17. A
bi ndi ng menber as clained in any one of clains 10 to

16, ?hfret Yiesrno sigmifinanisdifferencethatveean Sorisilan trepted)ronp andgthata
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medisgivieal comBar@witiibgsh mermbielqtcpniaﬂ gccommé tHCISG]FU treated group as
cCOMph&idlg @ binding nenber as clainmed in any one of
clalns 1to 18 and a pharnaceutically acceptable
15excipient, diluent, carrier, buffer or stabiliser.

21. od f th atment of a tunour in a
L LR R

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
20 other gross pathology (Figure 26¢). Finally, when SC104 was administered
therapeutically, 7 days after C170 xenograft tumour implantation neither 5FU nor
SC104 alone significantly inhibited growth however in combination with
SFU/leucovorin it both significantly inhibited tumour growth and enhanced survival
(Figure 27). SC104 plus 5-FU/leucovorin exhibited a significant reduction in final
25 weight/time and inhibited tumour growth with enhanced survival in the C170

subcutaneous xenograft model.
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20 adm nistering to said patient an effective anount
of a binding nenber as clained in any one of clains 1
to 18. 22. The use of a binding nenber as clained in
any one of clainms 1 to 18 in the manufacture of a
medi canent for the treatment of a tunmour. 25 23.
Products contai ning a specifigggindi ng nenber as
claimed in any one of <clains 1 to 18 and an active
agent as a conbi ned preparation for sinultaneous,
separate or sequential use in the treatnent of a
tumour. 30 24. Products as clainmed in claim 23,
wher@hiy, he active agent is doxorubicin, taxol
5-Fl'uorouracil, .irinotecan and/or cisplatin 63 25. A
nucl ei ¢ acid encodi ng a binding nmenber as clained in

any one qf .cl.ai l. to 18 26. A sialyltetraosyl _

cay 3y or R Sardins blhabEon sy ClbR gt biine plapetraosy

s pexiaftiobydrte biddirandy ielvtieg celbdeathaiiteat ihe nasdyfooinenere effector
cl ai 1to 18. 27. A sialyltetraosyl carbohydrate as
clafﬁﬁ% in claim26, which is on alipid or protein
backbone. 1 Sequence listing <110> Arana Therapeutics
Limted <120> Specifc. Binding Menbers <130> SP8160A
<150> GBAé‘di(g%t%‘ggP&“ﬁE %5'%952@?5’%@36 gappble of bigging agialyltetyaosyl
Pat eatboRydt@E Skith Salfltetradshd 2arbotyddaleis ddpabRk 28inPbund by a

<213> Artificial L , . .
member comprising one or more binding domains selected from domains comprising

an amino acid sequence substantially as set out as residues 44 or 49 to 54, 69 to 84

and 117 to 127 of the amino acid sequence of Figure 1a.

3. A binding member as claimed in claim 2, wherein the binding domain
comprises an amino acid sequence substantially as set out as residues 117 to 127 of

Figure la.

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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<220> <223> Forward Prinmer (Heavy Chain) <400> 1
atgagagtgc tgattctttt gtg 23 <210> 2 <211> 30 <212>
DNA <213> Artificial <220> <223> Forward Pri ner
(Kappa Chain) <400> 2 atggatttwc argtgcagat
twcagcttc 30 <210> 3 <211> 35 <212> DNA <213>
Artificial <220> <223> Reversg Priner (Heavy Chain)
<400> 3 cccaagcttc cagggrccar kggataracg grtgg 35
<210> 4 <211> 30 2 <212> DNA <213> Artificial <220>
<223> Reverse Prinmer (Kappa Chain)

8. A binding member as claimed in claim 4, 5 or 6, comprising the amino acid
sequence substantially as set out as residues 19 to 138 of the amino acid sequence

shown in Figure 1a.

9. A binding member as claimed in any preceding claim, further comprising a

human constant region.

10. 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.

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 lc.

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 residueé 46t0 55,71 to 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 Ic.

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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<400> 4 cccaagctta ctggatggtg ggaagatgga 30 <210> 5
<211> 11 <212> PRT <213> Mus nusculus <400> 5 Qdy

Ser Ile Thr Ser Ay Tyr Ser Trp Hs 1 5 10 <210>

6 <211> 33 <212> DNA <213> Mus nuscul us <400> 6

ggctactcca tcacgagtgg ttatagttgg cac 33 <210> 7
<211> 6 <212> PRT <213> Mus mapsculus <400> 7 Ser Ay
Tyr Ser Trp Hs 15 <210> 8 <211> 18 <212> DNA
<213> Mus nuscul us <400> 8 agtggttata gttggcac

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 Ic.

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 turnour.

24, Products as claimed in claim 23, wherein the active agent is doxorubicin,

taxol, 5-Fluorouracil, irinotecan and/or cisplatin



18 <210> 9 <211> 16 <212> PRT <213> Mus nuscul us 3
<400> 9 His Ile Hs Phe Ser Ay Arg 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 cacatt cact
tcagtggtag acctacttac aatccatctc tcagcagt 48 <210> 11
<211> 11 <212> PRT <213> Mus gmuscul us <400> 11 Lys
Ay Lys Ay Ser Asp Asp Gy Leu Asn Tyr 1 5 10 <210>
<12 <211> 33 <212> DNA <213> Mus nusculus <400> 12
aagggaaaag gttccgacga tggtttgaac tac 33

25.  Anucleic acid encoding a binding member as claimed in any one of claimé 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.  Asialyltetraosyl carbohydrate as claimed in claim 26, which is on a lipid or

protein backbone.



<210> 13 <211> 10 <212> PRT <213> Mus nuscul us

<400> 13 Ser Ala Ser Ser Ser Leu Ser Tyr Ile Hs 15
10 <210> 14 <211> 30 <212> DNA <213> Mus nuscul us
<400> 14 agtgccagct caagtttaag ttacatacac 30 4 <210>
15 <211> 7 <212> PRT <213> Mius nuscul us <400> 15 Asp
Thr Ser Asn Leu Ala Ser 1 5 ¥210> 16 <211> 21 <212>
DNA <213> Mus nuscul us <400> 16 gacacatcca acctggcttc

t 21 <210> 17

Sequence listing

<110> Arana Therapeutics Limited

<120> Specifc Binding Members

<130> SP8160A

<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
atgagagtge tgattectttt gtg
23

<210> 2

<211> 30

<212> DNA
<213> Artificial

<220>
<223> Forward Primer (Kappa Chain)

<400> 2
atggatttwe argtgcagat twtcagctte
30

<210> 3

<211> 35

<212> DNA

<213> Artificial

<220> .
<223> Reverse Primer (Heavy Chain)

<400> 3
cccaagette cagggrccar kggataracg grtgg
35 ’

<210> 4
<211> 30



<211> 9 <212> PRT <213> Mus nuscul us <400> 17 Phe
Gn dy Ser Au Tyr Pro Leu Thr 1 5 <210> 18 <211>
27 <212> DNA <213> Mus musculus <400> 18 tttcagggga
gtgagtatcc actcacg 27 <210> 19 <211> 39 <212> DNA
<213> Mus nuscul us <400> 19 ctcagtcacc gtctctagcg

ct aaaacgac acccccacc 39 <210>220 <211> 39 <212> DNA
<213> Mus nusculus 5 <400> 20 ggtgggggtg tcgttttage
gctagagacg gtgactgag 39 <210> 21 <211> 39

<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 10

<210> 6

<211> 33

<212> DNA

<213> Mus musculus

<400> 6
ggctactcca tcacgagtgg ttatagttgg cac
33

<210> 7

<211> 6

<212> PRT

<213> Mus 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

<211> 16

<212> PRT

<213> Mus musculus



<212> DNA <213> Mus nuscul us <400> 21 ccaagctgga

aat gacacgt acggatgctg caccaactg 39 <210> 22 <211> 39
<212> DNA <213> Mus nuscul us <400> 22 cagttggtgc
agcatccgta cgtgtcattt ccagcttgg 39 <210> 23 <211>
154 <212> PRT <213> Mus nuscul us <400> 23 Met Arg
Val Leu I'le Leu Leu Cys Leu Phg Thr Ala Phe Pro Ay
Ile 1510 15 Leu Ser Asp Val @dn Leu A n A u Ser
@y Pro Asp Leu Val Lys Pro 20 25 30 Ser @n Ser Leu
Ser Leu Thr Cys Thr Val Thr Gy Tyr Ser Ile Thr 35 40
45 Ser Ay Tyr Ser Trp His Trp Val Arg Gn Phe Pro Ay
Asn Lys. Mgt 50 55 60 Gu Trp Met Ay His Ile H s Phe
Ser Ay Arg Pro Thr Tyr Asn Pro 65 70 75 80 Ser Leu
Ser HSerIlArigis| Pree Sewr GLY @rThRroAfy Agp AFhIPrS&eferl g Agn Ser
G ni85 90 95 Phé Leu Leu A n Led®Lys Phe Val Tht3 Thr
G@u Asp Thr Ser Thr Tyr

<210> 10

<211> 48

<212> DNA

<213> Mus musculus

<400> 10
cacattcact tcagtggtag acctacttac aatccatctc tcagcagt
48

<210> 11

<211> 11

<212> PRT

<213> Mus musculus

<400> 11

Lys 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



6 100 105 110 Phe Cys Ala Arg Lys Gy Lys Ay Ser Asp
Asp Ay Leu Asn Tyr Trp 115 120 125 Ay An dy lle
Ser Val Thr Val Ser Ser Ala Lys Thr Thr Pro Pro 130
135 140 Pro Val Tyr Pro Leu Val Pro Ay Ser Leu 145
150 <210> 24 <211> 463 <212> DNA <213> Mus nuscul us
<400> 24 atgagagtgc tgattcttttggtgcctgttc acagcctttc
ctggtatcct gtctgatgtg 60 cagcttcagg agtcaggacc

t gacct ggt g aaaccttctc agtcactttc actcacctgc 120
actgtcactg gctactccat cacgagtggt tatagttggc actgggtccg
gcagtttcca 180 ggaaacaaaa tggaatggat gggccacatt
cacttcagtg gtagacctac ttacaatcca 240 tctctcagca

gt cgaabct €5 gat cact cga gacacat cca agaaccagtt cctcctgcaa
300 ¢tgaaatttg tgactactga agacacatcc acatattttt
gtgc@é?gaﬁR’gggaaaaggt 360 tccgacgatg gtttgaacta

ct gdggtTtaliiygusRiéitag tcaccgtctc ttcagccaaa 420
acgiggggcgscacccgttta tcccttggtc cctggaagect tgg 463
<210> 25

Asp Thr Ser Asn Leu Ala Ser
1 5

<210> 16

<211l> 21

<212> DNA

<213> Mus musculus

<400> 16
gacacatcca acctggette t
21

<210> 17

<211> 98

<212> PRT

<213> Mus musculus

<4OQ> 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

<211> 39

<212> DNA

<213> Mus musculus

<400> 19
ctcagtcacc gtctctageg ctaaaacgac acccccacce
39

<210> 20

<211> 39

<212> DNA

<213> Mus musculus



<211> 154 <212> PRT <213> Mus nuscul us <400> 25 Met
Arg Val Leu Ile Leu Leu Cys Leu Phe Thr Ala Phe Pro
Ay lle 1510 157 Leu Ser Asp Val dn Leu Gdn Qu
Ser Ay Pro Asp Leu Val Lys Pro 20 25 30 Ser G n Ser
Leu Ser Leu Thr Cys Thr Val Thr @y Tyr Ser Ile Thr
35 40 45 Ser Ay Tyr Ser Trp Hys Trp Val Arg G n Phe
Pro Ay Asn Lys Met 50 55 60 Qu Trp Met Ay His Ile
H's Phe Ser Ay 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 G n 85 90 95 Phe Leu Leu A n Leu Lys Phe Val
Thr &J G@p Asp Thr Ser Thr Tyr 100 105 110 Phe Cys

Maffac y Leu Asn Tyr
Trp391 gwéogl%gw%)(;@%g ésJ{@g‘;e SeéSI Val Thr Val Ser
Ser Ala Lys Thr Thr Pro Pro 130 135 140 Pro Vval Tyr .
Pro Leu Val Pro Ay Ser Leu 145 150 <210> 26 <211>
463 2X712% DNA <213> Mis nuscul us  <400> 26

<212> DNA
<213> Mus musculus

<400> 21
ccaagctgga aatgacacgt acggatgctg caccaactg
39

<210> 22
<211> 39
<212> DNA

<213> Mus musculus
<400> 22

cagttggtge agcatcecgta cgtgtcattt ccagettgg
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
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

Phe Leu Leu Gln Leu Lys Phe Vval Thr Thr Glu Asp Thr Ser Thr Tyr



atgagagtgc tgattctttt gtgcctgttc acagcctttc ctggtatcct
gtctgatgtg 60 cagcttcagg agtcaggacc tgacctggtg
aaaccttctc agtcactttc actcacctgc 120 actgtcactg
gctactccat cacgagtggt tatagttggc actgggtccg gcagtttcca
180 ggaaacaaaa tggaat ggat gggccacatt cacttcagtg
gtagacctac ttacaatcca 240 tctgtcagca gtcgaatctc

gat cact cga gacacat cca agaaccagtt cctcctgcaa 300 8
ttgaaatttg tgactactga agacacatcc acatattttt gtgcaaggaa
gggaaaaggt 360 tccgacgatg gtttgaacta ctggggtcaa
ggaatctcag tcaccgtctc ttcagccaaa 420 acgacacccc
cacccgttta tc gottggtc cct ggaaggct tgg 463 <2191>o 27
<211> 147 <212> PRT <213> MJs nmuscul us <400> 27 Met
Asp Leu Gn Val @n Ile Phe Ser Phe Leu Leu Ile Ser

Al a FBercyslala 46y 1ps Valiykl @yNedr Ser 28w 1@ neuGhan g Trp

Val Leu Th¥l5@ n Ser Pro Val20lle 20 25 30 It Ser Al a
Ser Pro Ay GQu Lys Val Thr Met Thr Cys Ser Al a Ser
35

r 140

LysAche/li@r gry_r rer éél? l‘&agaﬁggg\)/agoééresd %l;rrr_gs T'I%xgr ﬁxn qu Elro

Pro Val Tyr Pro Leu Val Pro Gly Ser Leu
145 150

<210>
<211>
<212>
<213>

24

463
DNA
Mus

<400> 24
atgagagtgc
60

cagcttcagg
120

actgtcactg
180

ggaaacaaaa
240

tctctcagca
300

ttgaaatttg
360

tccgacgatg
420

acgacacccc
463

<210>
<211>
<212>
<213>

25

154
PRT
Mus

<400> 25

musculus

tgattctttt

agtcaggacc

gctactccat

tggaatggat

gtcgaatctce

tgactactga

gtttgaacta

cacccgttta

musculus

gtgcctgttce

tgacctggtyg

cacgagtggt

gggccacatt

gatcactcga

agacacatcc

ctggggtcaa

tcecttgote

acagccttte
aaaccttctc

tatagttggce

cacttcagtg
gacacatcca
acatattttt
ggaatctcag

cctggaagct

Met Arg Val Leu Ile Leu Leu Cys Leu Phe Thr

1

5

10

ctggtatcct
agtcactttce

actgggtccg

gtagacctac
agaaccagtt
gtgcaaggaa
tcaccgtcte

tgg

gtctgatgtg

actcacctgce

gcagtttcca

ttacaatcca

cctectgeaa

gggaaaaggt

ttcagccaaa

Ala Phe Pro Gly Ile

15



Pro Lys Leu Trp Ile Tyr Asp Thr Ser Asn Leu Al a Ser
Gy Val Pro 65 70 75 80 dy Arg Phe Ser Ay Ser Ay
Ser Ay Asn Ser Tyr Ser Leu Thr Ile 85 90 95 Ser Ser
Met Gu Ala Gu Asp Val Ala Thr Tyr Tyr Cys Phe G n
Gy 100 105 110 Ser Au Tyr Pro Leu Thr Phe Ay Ay
dy Thr Lys Leu Gu 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 Gy Lys 145 <210> 28 9 <211> 443
<212> DNA <213> Mus nuscul us <400> 28 atggatttac
aggtgcagat tttcagcttc ctgctaatca gtgcctcagt cataatgtcc

60 aga aaa atgttctc t aat cat
Ct@l&g‘fg’t%6 “3g ggﬁ“a %iﬁdﬁdt % S5 5%? 2 %@g 2jctys Pro

cagct caagt ttaagttaca tacactggta ccagcagaag 180
t caagaacct cccccaaact ctggatttat gacacatcca acctggcttc
t gg&@gt clloaser2Uld gept tectThe L£yvgt Ygcwgt G §hetlygateacIile Thr
tcttattct 3% cacgatcag cagd®tggag 300 gct daagatg
ttgccactta ttactgtttt caggggagtg agtatccact cacgttcggg

360Ser 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 1le Thr Arg Asp Thr Ser Lys Asn Gln
85 90 95

Phe Leu Leu Gln Leu Lys Phe vVal 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 vVal 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 acageccttte ctggtatcecct gtetgatgtg

60

cagcttcagg agtcaggacc tgacctggtg aaaccttcecte agtcacttte actcacctgce

120

actgtcactg gctactccat cacgagbggt tatagttgge actgggtccg gcagtttcca

180

ggaaacaaaa tggaatggat gggccacatt cacttcagtg gtagacctac ttacaatcca

240

tctctcageca gtcgaatcte gatcactcga gacacatcca agaaccagtt cctectgeaa

300



ggggggacca agct ggaaat gacacgggct gatgctgcac caactgtatc
catcttccca 420 ccatccagta agcttgggaa ggg 443

ttgaaatttg tgactactga agacacatcc acatattttt gtgcaaggaa gggaaaaggt
360 )

tccgacgatg gtttgaacta ctggggtcaa ggaatctcag tcaccgtecte ttcageccaaa
420

acgacaccce cacccegttta tcecttggtc cctggaaget tgg
463

<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 Ile

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



<211> 443
<212> DNA
<213> Mus
<400> 28
atggatttac
60
agaggagaaa
120
gtcaccatga
180
tcaagaacct
240
ggtcgcttca
300
gctgaagatg
360
ggggggacca
420
ccatccagta

443

musculus

aggtgcagat

atgttctcac

cctgcagtge

cccccaaact

gtggcagtgg

ttgccactta

agctggaaat

agcttgggaa

tttcagcttc
ccagtctceca
cagctcaagt
ctggatttat
gtctggaaac
ttactgtttt

gacacgggct

ggg

ctgctaatca

gtaatcatgt

ttaagttaca

gacacatcca

tcttattctc

caggggagtg

gatgctgcac

gtgcctcagt

ctgcatctee

tacactggta

acctggcttc

tcacgatcag

agtatccact

caactgtatc

cataatgtcc

aggggaaaag

ccagcagaag

tggagtccca

cagcatggag

cacgttcggg

catcttccca



