HUVANI SED ANTI BODI ES TO THE EPI DERVAL GROMH FACTOR RECEPTOR The present
invention relates to humani sed anti bodi es and fragnments thereof, and in
particul avQ ot/g8iBimani sed anti bodi es specific for the epitpheriGaol/oomt h
factor receptor (EGFR). EGFR is a tunour-associated cell surface antigen,
and hence a well-known target for antibodies. Durrant et . (Prenatal

Di agnosi s, 14, 131-140, 1994) describe a nouse nonocl onal antibody, known
as "340" , which binds to EGFR with high specificity. A cell line

expr essi ng the§8mﬁﬁF#®&a?@§DF§T885%§$?§ﬁ¥«hﬁﬁRWFHBA GEdNTEr accession
nunber 97021428. Monocl onal anti body 340 was rai sed agai nst the
osteosarconma cell line 791 T. | nmmunoprecipitation studies showed that 340
recogni sed aThepkssaMengritioaRERiitd hofnailRtEembdbicsRhd faghehtskiebf, afu bt h
ost eosarcoma tunours and placental tissues. Term nal am no. acid sequencing
of the puri f padicalat, tgdnnsinisae dngkagfiesrspecifid don fhe\epitheliah graspthdactomtecgptont h
factor recep@&% Jo confirmthat 340 antigen was EGF receptor,

radi ol abel | e FER)-and EGF receptor anti bodies were shown to bind to the
S340 anti body antigen. Furthernore, 340 could conpete with EG- binding to
its receptor, and EGF could conpete wth 340 for binding to its antigen.
Extensive st BE@RRSishamemonhaywciatediceB4lracnarigen, ol vnee balell-B@sin ta@get for
ovarian, osteosarcone tumour cell |ines. The antion&balso recggnises

foetal trophawibedies. dpurram ¢ %éﬁr%@(lﬁ Qiégl%‘?sg fob3lal 31199&) ﬂT]SG gréit er nal
bl ood. S at, i i .
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that bimd t osgdaficit§C et 1iRebxsiessh theShadtitbdiak Iisdae]gp@sé%ég e thepd gt | bodi es

that bind to the réceptor and do inhibit binding o . 340 nonocl onal
ant i bodi es buhdengceassivhauinhtt 8702]428.p Mémclme! aftinody 840 , wesmdseid alghinstnouse,
nmonocl onal apti bodi es for } er%)ei.gt' c and in | )

the osteosarcoma cell line 7917 unoprecipitation studies showed that 340

recognised a membrane glycoprotein of molecular weight 170 kDa from both

osteosarcoma tumours and placental tissues. Terminal amino acid sequencing of the

15 purified antigen showed sequence identity to the epidermal growth factor receptor.

To confirm that 340 antigen was EGF receptor, radiolabelled EGF and EGF receptor
antibodies were shown to bind to the S340 anﬁbody antigen. Furthermore, 340
could compete with EGF binding to its receptor, and EGF could compete with 340
for binding to its antigen. Extensive studies have shown that 340 binds to colorectal,
20 gastric, ovarian, osteosarcoma tumour cell lines. The antibody also recognises foetal

trophoblasts and has been used to sort foetal cells from maternal blood.

Several other mouse monoclonal antibodies have been shown to recognise EGF

receptor. They fall broadly into two categories: antibodies that bind to the receptor
25 but do not inhibit binding of EGF, and antibodies that bind to the receptor and do

inhibit binding of EGF. 340 monoclonal antibodies belong to the latter group. -



vivo diagnostic applications in man has been found to be |imted by inmune
responses elicited by patients to the rodent anti body. The devel opnent of
so-cal | eavO bib84a38 (hunman anti - nouse anti body) responses i nPQEGBen=22has been
shown to limt the ability of antibodies to reach their antigenic targets,
resulting in reduced effectiveness of the2antibodies. In order to reduce

t he HAMA response, chinmaeric anti bodi es have been devel oped in which the
nouse variable (V) regions are joined to the human constant (C) regions.
Such ant i bodiTas ukaverqueoty especiallyimaiseymosedflonal antibddiesgior thezapeutic end/in egi on
conponent still provides the basis faor generating immnqgenicity in
patients (Lo{1gi4iagnasticpplicatissdn mggihas geftfovig 10 begRticddy le 4224,

1989). .Th ' L lodi d
wher eby 't he. SaREneh AR Rhs LRGeS SRbLAPT IBE PRonaaR AU ARE
anti body ar e “grANfA€d(hoftad dntidBoust ahBH0dYN Sespses @ petertOhdsivan skoweg ons, to

create antibodies where the only "non-hunman" conponents are the CDRs which
are adj &cent lingt tharhility of peiiwdics e geash sheirpaniigeaic targetsyaesuigrinrediceded t hat

s o T e Y R R R e e
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restore the nity. The comon aspect of these nethods for the production
of humani sedtatieilnotinesnitant (€) cegiahe Such dmibbéiss hWawecprosed clisicalyt usafuly
non-i mmunogeni ¢ i n humans. _However, the neans b% which this is achieved has

been by the AiRGUSHIBE MOHSQY 15810MmFOMPRNGH St PERMdesehe bags & gsmeratipg o t he
rodent .anti beody | d tain;s Pl )

opt topthr ' oRundden Sl o Y 0r2 e, MEPULHE SEWIELSE 4300 o
devel oped i n4p, clogs)CiTh&iefdre Banslbgy feteinhdniRd aBibedsPhdscHecAdaValsperl and

whereby the complementarity determining regions (CDRs) from the rodent antibody

are grafted onto human V regions and joined to human C regions, to create
antibodies where the only “non-human” components are the CDRs which are

15 adjacent to human framework regions. However, it was soon realised that simple
transplantation of the CDRs often resulted in reduced affinity of the humanised
antibody and consequently that the introduction of certain non-human amino acids in

the human V region framework was required to restore the affinity.

20 The common aspect of these methods for the production of humanised antibodies is
to create antibodies which are essentially non-immunogenic in humans. However,
the means by which this is achieved has been by the introduction 6f as much human
sequence as possible into the rodent antibody. It is known that certain short peptide
sequences or “epitopes” can be immunogenic in humans. Accordingly, techniques

25 have been developed in which such epitopes are identified by computer analysis and

| amino acids are replaced to produce non-immunogenic peptides (W098/52976 and
WO000/34317).



am no acids are replaced to produce non-imrunogeni c peptides (WO8/52976
and W000/ 34317). The inventors have produced hunmani sed versions of the 340
ant i body wanos#i3&as either as "340Ch" (in the case of the POTSB0hTEAN
chinmera) or "SC100" (in the case of deinmuni sed anti bodies) w th reduced
i mmunogenicity with a view to providing a3clinically useful therapeutic
tool. Unexpectedly, they have found that such humani sed antibodi es showed
simlar binding to cells expressing EGFR to the original nurine antibody
but had an i Abe éxsawrabive producedihuhiabised versiogs ohlie B0 antibady: Gimosn ahus,

di t f f th t t th » d d
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anti body of the present 1 nvention ‘conprises th anti body 340 .
provi ded in prdvidiag a&hhlcbmdyséfulaha\apedﬂc toble Hnexﬂaotrdgﬂynﬂ;eyfhmve feundctbagpr i se
one or nore of the other of the heavy or |ight chains of_ 340. Such

?ERS har @ shoWhi h\mﬁn@i‘iﬁl @ngbqghest thewgd é%%r?_ﬁdi@g i ecllsiegpressing RGFR &rﬁqte;] se
the hyper var PaBIE PEERS ARl It BRF e B et e G AR bR B R et "

anti body. Methpds for neking such anti bodies are known in the art, for
exanple, in Wnter, U S. Patent No. 5,225,6539. The variable region of the
ant i body outsi de of the hypervariable region may al so be derived from

ronoctonal appbedt, B85 Lok Shel Sl RLTA, SN bt SR, g o 1
g , 816, 397 byhﬁﬂ%ﬁséd%k}ntcﬁctﬂé aftitfbagf 386 Sorfdanhy ir6RRbL Lo (i AEMsREMvicn HhY'S, 1 n

ECACC under accession number 97021428,

It is preferred if the antibody of the present invention comprises the CDRH3 of
“antibody 340 provided in a human antibody framework. The antibody may further
15 comprise one or more of the other CDRs of the heavy or light chains of 340. Such
CDRs are shown in Figure 2 of the accompanying drawings. It may comprise the
hypervariable region of antibody 340. The variable region other than the
hypervariable region may be derived from the variable region of a human antibody.
Methods for making such antibodies are known in the art, for example, in Winter,

20 U.S. Patent No. 5,225,539.

The variable region of the antibody outside of the hypervariable region may also be
derived from monoclonal antibody 340. Methods for making such antibodies are
known in the art, including, for example, those described in U.S. Patents Nos.

25 4,816,397 by Boss (Celltech) and 4,816,567 by Cabilly (Genentech). Thus, in a
prefefred embodiment, the antibody comprises the human antibody framework and a
substantial portion of the variable region of antibody 340, preferably the variable

region as shown in Figure 2.



preferred enbodi nent, the antibody conprises the human anti body franmework
and a substantial portion of the variable region of antibody 340,

pr ef er ablwobhesisari abl e regi on as shown in Figure 2.1 n anpChveBogotreeli ment ,

t he anti body conprises the human anti body framework and one of V b, ¢, d or
e as disclosed in Figure 6, .and one of -Vklp , ¢ or d, as disclosed in Figure
7. Preferred antibodies conprise a human anti body framework with N d and
Vkd or V d or VKb . The human anti body framework is preferably all or a
part of the constant region of a human antibody. For exanple, humanised
anti.-bodi es based on all or a E%rt of the VL region shown in Figure 2 nmay be

attached at thanethes qrhadiment, Biecaniibody eQpRFdses |ﬂilf‘91mm§h%ntﬁ>oéﬁ WOTF@%i ns
oot ot "no TP pESiBre Shathl eSSkt 3 sRPSk S50°8RFF ARkl

part of the regffon”’shown i n ac er m nal

end to all ofin Pafute Pf PaéfetremufGisd s Loniprive AVinthainfibo@y frafewblomidn,d

anti body isotype, e. % lgG 1gA |IgE and I gMand any of the isotype

sub- cl askses, apaMkiloonlVadlor Vi@d and 1 g&4. 1gd is preferred. Mnocl onal -

anti bodi es can bl ock |igands by binding near the ligand binding site of the
ligand "s receptor and sterically blocking access to the |igand.

Al ternativel yy '-Wg,y . } [ WekoTat aﬁ{l%' t ct
at the Iiganghgghn |aﬁgh{sllt .frgﬁgwg%vlgﬁ?é o%bgh%nwwhgpaeéeﬁfﬁat gthe gf)dﬁaﬁa?body
and its SCl Obushen bntiddye SF@rexampleq hamasgiséhaytibodies dased du #itl onh phhefltheg¥nd
bi nding site but show ami no acid honology with two distinct areas of the

i gand  t hat aregion SRyt ik igatenemay peadiadivd 4t jhcit € demnipal, crFip REPoR Bghtt he
20T e oL SRR RTE S 5P SR AR o2 o
to EGFr was ¢aRalfepd ¥ paredpaRdy, ipich R/ BFiEHRY may be attached at their C-
terminal end to all or part of an immunoglobulin heavy chain derived from any
antibody isotype, e.g. IgG, IgA, IgE and IgM and any of the isotype sub-classes,
particularly IgG1 and IgG4. IgGl is preferred. |
15
Monoclonal antibodies can block ligands by binding near the ligand binding site of
the ligand’s receptor and sterically blocking access to the ligand. Alternatively, the
antibody may molecularly mimic the ligand and interact at the ligand binding site.
The inventors show herein that the 340 antibody and its SC100 derivatives are
20 unique as they not only bind at the ligand binding site but show amino acid
homology with two distinct areas of the ligand that-are brought together by
secondary structure. Furthermore, the importance of the CDRH3 region was
confirmed in cell binding studies as, when a single amino acid was changed within
this region, binding of SC100 to EGFr was considerably reduced. This implies that
25 an antibody with CDR regions showing homology with peptide ligands can
effectively compete with ligand for binding to a receptor. They can therefore block
intracellular signalling associated with ligand/receptor interaction. In this example,

as EGF is both a growth and a survival factor, blocking its interaction with its



an antibody with CDR regi ons showi ng honol ogy with peptide |igands can
effectively conpete with ligand for binding to a receptor. They can

t her ef or avdbogdk3s ntracel | ul ar signalling associ ated wi th PCOs&Bdi/oxreept or
interaction. In this exanple, as EGF is both a growh and a survival
factor, blocking its interaction with itsbeceptors results in inhibition of
cell growth and apoptosis. As EG-F receptor are wi dely over-expressed in

mal i gnancy, bl ocking EG- receptor by either drug or antibodies inhibits
t urour gr owt Heceptoss EesplneinhBition el dslagiowhband anepinsispahs EEH meepiordtect i ve

i n conmbi nati on,chenot her apy,at_causi ng .tumour . regression in anj nal nodel s.
As anti bodi e384 e R PrLS PRIETRORUPRE FStecemar Py eifhel S by
shoul d be congliBdid BRbRS BhdutLraRh. SPRGE rbfoehisHAVE BedP iR BbeSUbSt ance
having a binding domain with the required specificity. Thus, this term
covers anti bodsticiitaalyneffectye tdecanishationschefmotietdpyrealcaesing wah@mtregrassion in
honol ogues of anti bodi es, including any pol ypeptide conprising an
immnogl5obul iaﬁmﬁlﬁmdﬁ&- domain. It has been shown that fragnments of a whole

anti body can performthe function of binding antigens. Exanples of bindnyg
fragnents are (i) the Fab fragnent consisting of NL, VH, CL and CHI

domai ns; (i Astah€ibbdies éaopembdEeash a toiEhbef of Rays/thaRgmCHintiBedR! Sould bé i )
the Fv fragnment consisting of the VL and VH domai ns of a single antibody;
(iv) the dAbcorstyaens cowaamg,ang sgecifie baldingNmtmber G4subSianceha®yifgl® 8Xjngahi ch

conststs of AR el ST, RSB 05 bl PP
oot gAY, MARLEAT RO Rty AR SEOMRAEY O
bi ndi ng si t ep¢BpeptidetcoalprisingcireinaruibdlobhRn biihng dG@Hh; Huston et a , PNAS
USA 85: 5879- 5883
It has been shown that fragments of a whole antibody can perform the function of
binding antigens. Examples of binding fragments are (i) the Fab fragment consisting
15 of VL, VH, CL and CH1 domains; (ii) the Fd fragment consisting of the VH and
CH1 domains; (iii) the Fv fragment consisting of the VL and VH domains of a single
antibody; (iv) the dAb fragment (Ward, E.S. et al., Nature 341:544-546 (1989))
which consists of a VH domain; (v) isolated CDR regions; (vi) F(ab’)2 fragments, a
bivalent fragment comprising two linked Fab fragments; (vii) single chain Fv
20 molecules (scFv), wherein a VH domain and a VL domain are linked by a peptide
linker which allows the two domains to associate to form an antigen binding site -
(Bird et al., Science 242:423-426 (1988); Huston ez al., PNAS USA 85:5879-5883
(1988)); (viii) bispecific single chain Fv dimers (PCT/US92/O9965)‘and (ix)
“diabodies” , multivalent or multispecific fragments constructed by gene fusion
25 (W094/13804; P. Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448
(1993)). |

Diabodies are multimers of polypeptides, each polypeptide comprising a first domain



(1988)); (viii) bispecific single chain Fv diners (PCT/US92/09965) and (i x)
"di abodies" , nultivalent or nultispecific fragnents constructed by gene
fusion (W3941/483804; P . Hollinger et al., Proc. Natl. AcaBCT/6801/0138A

90: 6444-6448 (1993)). Diabodies are nultinmers of polypeptides, each

pol ypeptide conprising a first domai nconpgi sing a binding region of an

i munogl obulin I'ight chain and a second domai n conprising a binding region
of an i munogl obul i n heavy chain, the two domains being |linked (e.g. by a
pept i de | i nkephphing Wnhdife réhied 504l RiBenodlétulAmRMt ohdifand @ stend dmagnt i gen
binding site: antigen binding sites are forned by the association of the
first domai ncompdsisgpdipgieprégien of arhinamumeglohuliniheavy ehain, thaéwe demwtisdomai n

of anot her polyp i within th | t.i nmer 4/ 13804),. \her i specific
ant i bodi es aﬁsﬁﬁﬁ%@g&sdﬁymg 9@‘69@‘%% R ?B%S?Iaﬁ%ls‘ﬁ’ﬁt?afcg@%ﬁ&?bodi es,
whi ch can be . LU b0 o ANk : 5‘15?0 i L rrent
Opi ni on Bi ot gﬁg{l gﬁt&%@g&ﬁ&gﬁ?ﬁ?@? géﬁébfgﬁﬁm re%%r e %:Ihéekg‘lﬁj(;:zglﬁ a\ﬁg%grl%orno&nf;u
hybrid Hybri demfist demaiieof dre pahypepfide withii thgamitimer with itheogtygodd danmntod

menti oned above. It may be preferable to use scFv dinmers or diabodies

rat her than whother palypenside egthipihgpelfiser ANOW¥¢FEB04hn be constructed wit hout
an Fc region, using only variable domains, potentially reducing the effects

of anti-idiotypic reaction. Qther fornms of bispecific antibodies include

the single chgjde hiRRUSLRAILABSE REHe LifedT HRYS BRI Ye Rhvaitional HREIFtOUr nal
10: 3655- 3659 (1991). Bispecific diabodies, as opposed to bispecific whole

anti bodi es, manbaliesp wWiechpeant becrnhmufaopuned ¢ alvatietyanfsways {Elpllinger BeWistarli | v
t ted and y .in E i. Di i d
ConSt Ut €0 0 Bl aes s SO BB, SRR e o
speci ficiti eq£aR nfrEGRRY, oY nb§! RS br'tid BRpiRdsntodp snleiéniREed) from

above. It may be preferable to use scFv dimers or diabodies rather than whole

antibodies. Diabodies and scFv can be constructed without an Fc region, using only
variable domains, potentially reducing the effects of anti-idiotypic reaction. Other
15 forms of bispecific antibodies include the single chain “Janusins” described in

Traunecker et al., EMBO Journal 10:3655-3659 (1991).

Bispecific diabodies, as opposed to bispecific whole antibodies, may also be
particularly useful because they can be readily constructed and expressed in E. coli.
20 Diabodies (and many other polypeptides such as antibody fragments) of appropriate
binding specificities can be readily selected using phage display (W094/13804) from
libraries. If one arm of the diabody is to be kept constant, for instance, with a
specificity directed against antigen X, then a library can be made where the other
arm is varied and an antibody of appropriate specificity selected.
25
A substantial portion of an immunoglobulin variable domain will comprise at least
the three CDR regions, together with their intervening framework regions.

Preferably, the portion will also include at least about 50% of either or both of the



libraries. If one armof the diabody is to be kept constant, for instance,
wth a specificity directed against antigen X, then a |ibrary can be nade
where t havoevhesi3armis varied and an anti body of appropri BCEGBpEEI2RG City
sel ected. A substantial portion of an inmunogl obulin variable domain wll
conprise at |east the three CDR regions, together with their intervening
framework regions. Preferably, the portion wll also include at |east about
50% of either or both of thefirst and fourth framework regions, the 50%
bei ng the C- tizstrdnddbous $raofewohlerdgionst thier ¥ heing the GHermmalSQ %ef Xhe frsti nal

50% of the f th f k ion. .Additj I ' t the Nt i nal
o G ter m naltisieask EFEh S UEAIARHY SO0t Of CeHBUaBFRAPETLERI oy bo
or C-ter m nal " 8t fieaspert |

rogi ons.  For Aeatchf FAREERte NIl i iU SO VAN BRPR B TRNE, o1

made by reconaiingieidobih ineg bekifde son@tniall§ wkdociated With nafukAlUSICiameof Nor
C-term nal residues encoded by |linkers introduced to facilitate cloning or

ot her neni pulvatiplla domapsregions! dior axample, constroetinn olamtibpdies akde presenf oi n
vari abl e domai ns .of the.inventi.on rther protein. sequences, including
{munogl obul TR RER e by Hecorgynvar L e aab ey e G e Ripre S o
production ofor @ glbeeh e 3esidies BAQIIBA B¥ 1AREs Sn@Sadkd &' BR Rffatk I EColGhE |

bel ow. Al though I n one enbodi nent of the invention, antibodies conprising a
pai r of bi ndinmpipidatiinnsepsagethding thhénteoductiomof Hnlses) teejoiregariable ddmaikd ofind

VHr egi ons substantially as set out in Figure 2 are preferred, single
bi ndi ng domaitsinpeaion §fuheraptegy seapences Hishding mamppegloulinheayy sidiest s of

the invgntio {E‘lﬂ . of i.ndj ' pfqlﬁ_ﬁg 1 R cid
sequenc@nf or %{lﬁ%q r Sgﬁglﬁlngdg’ég gﬁﬁﬂ)féﬂ{l{;& s@@ﬁgﬁgﬁ n Fi g&?éeg’) %‘8%03% 12gnleflsdi‘ng
domai ns may kg ditsededtn mafd@tiiDBela@ents since it i s known that
i munogl obulin V domai ns are capable of binding target antigens in a
Although in one embodiment of the invention, antibodies comprising a pair of
binding domains based on the amino acid sequences for the V; and Vy regions
15 substantially as set out in Figure 2 are preferred, single binding domains based on
either of these sequences form further aspects of the invention. In the case of the
binding domains based on the amino acid sequence for the V; region substantially set
out in Figure 2, such binding domains may be used as targeting agents since it is
known that immunoglobulin V, domains are capable of binding target antigens in a

20 specific manner.

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

25 antibodies disclosed herein. This may be achieved by phage display screening
methods using the so-called hierarchical dual combinatorial approach as disclosed in
W092/01047 in which an individual colony containing either an H or L chain clone

is used to infect a complete library of clones encoding the other chain (L or H) and



specific manner. In the case of either of the single chain specific binding
domai ns, these domains may be used to screen for conpl enentary domains
capabl e ofohossBhg a two-donai n specific bindi ng nenber whCTIEBaES2260 Vi VO
properties as good as or equal to the antibodi es disclosed herein. This may
be achi eved by phage display screening nmeghods using the so-called

hi erarchi cal dual conbinatorial approach as disclosed in W2/ 01047 in

whi ch an individual colony containing either an Hor L chain clone is used

to infect a gRYeLRS LY scifid biRemg enaistr Ngsdidutedineicomdancaw(th phageH)
andt he resulting two-chain specific blndlng menber is selected in

accor dance wilishlapfieahoiquies pichyesttbeseriesarthed du that sefeteReee described in that
reference. It will be appreciated by those skilled in the art that the
sequences of the CDR, hypervariable and variable regions can be nodified

w thout | osi Flgwxg ﬂ}[ﬁ#dlatté’d B?tﬁ?is@gklﬁgfﬁl thﬁ%t ﬁélatﬁgls uehB¥3 gt epR of the

i nvention w I denti cal hormol ogous to the specified

regi ons 50f Fhgperesriablend PariaBle tegionh cyn b@mkldgacdusﬁhom losing-ihetabiljsy &i bokdt hat
froml to 5 preferably froml to 4, such as to 3 or 1 or 2 subsi1 tlons
may be made FSTRheFaDreample, GRRiregigns of te myﬁ@@pvavllléfmeéthah@evw S

regi ons may dfe so t hat, the i ke
regi ons specF?IPg@IgPV 8 E%F%esc dﬁ&%‘é’ﬁﬁgp%féeéﬁ%m ?é’ Qﬁgﬁg%&f \Nllé)%%l (li)'[gy
(bet ween respechicngistiRthat hﬁbﬁ?l‘(@sl ?akélfaam?qwﬂq 014, wadt @bl & 8 egilarx and
t heir non-nodified counterparts) be at | east 60% nore pref erably 70%
further pref sul:&btuyloﬁs)mﬁy deenadecn éhepCEﬁ?er dnlagddion, the hypstvapebleandyatiadg %,

Such nodi fied sequences in th sco e of .the prese nventi on,
provi dedf of EERSdMHBE O EJSFd @Eﬂttth@/ R N ORI P HF TG b ¢

the grow h 0 ecéfﬂég Ay Ascibsed ﬁ bl PR aﬁlP‘i‘ﬁ% 8Pt PO o8y EBwEST Fospective

"anti body" construe accor
CDRs, hypervariable regions or varlable regions and their non-modified

counterparts) will be at least 60%, more preferably 70%, further preferably 80%,
even more preferably 90% or most preferably 95%. Such modified sequences fall

15 within the scope of the present invention, provided of course that they have the
ability to bind EGFR and to inhibit the growth of cells at a greater rate than antibody
340. The term “antibody” is to be construed accordingly.

The percent identity of two amino acid sequences or of two nucleic acid sequences is
20 determined by aligning the sequences for optimal comparison purposes (e.g., gaps
can be iiltroduced in the first sequence for best alignment with the sequence) and
comparing the amino acid residues or nucleotides at corresponding positions. The
“best alignment” is an alignment of two sequences which results in the highest
percent identity. The percent identity is determined by the nuplber of identical
25 amino acid residues or nucleotides in the sequences being compared (i.e., % identity

= # of identical positions/total # of positions x 100).



The percent identity of two am no acid sequences or of two nucleic acid

sequences is determ ned by aligning the sequences for optimal conparison

pur poses W@ 0yss138 gaps can be introduced in the first sequeraUeBhU022RESt

alignment with the sequence) and conparing the am no acid residues or

nucl eoti des at corresponding positions. Tlhe "best alignnent” is an

alignnment of two sequences which results in the highest percent identity.

The percent identity is determ ned by the nunber of identical am no acid

r esi dues or nile! deodrintesionroftpeecentiflentity detvieenyocequeacesican beeaccomphishedt i ty =
# of identical positions/total of -positions x 1 ]é‘li The determ nati on of

percent i dentusing ao@amé@au@aql@l@éﬁmd%@ynéaﬁhq@@ of ki rip [thes fid g ATs$xagple of a

mat homat | cal “AgRIARERR 8. cRARE s E Sitienb Bl B ApbriaflofkAm B °
Karlin and Al fsehul (1690%ocPNag. ANRL |Sci. As9087:3864-205%) 18ddifid®4s AR 8lin and
nodified as in Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA

90: 5373- 5877 AlebulNBRIS Praxd NXBLASTL. (Scb i Seh80:687A58 EEhTThe NRLAST 204 990) J.

nucl eglt |011Ie sﬁ%ﬁggﬁgﬂ%’\é%ﬁeﬁq% Orata%he&?@ﬁhz ﬂ%{_%‘gﬁ gg"’r%;fﬁ%bﬁgg?e = 100,
wor dl ength =, rb@ra%tsﬂll:% %ﬂ‘dg@pd%L@Pﬁﬁ'&@&%%@Qﬂcﬁ&O@ l%agpe?fb‘fﬁl%g%vlﬁlc' d

nol ecul es of e I nvent rotelrn searches can ormed Wth

t he XBLAST prtng@nAﬂpfcgrﬁnmmw oG nedraleagth 01200t ghtdin itleotidci d
sequences honol ogous to protein nolecules of the invention. To obtain
gapped al i gnréegiencesdronelapensite srclsiergsabmwlecdsp pé theBnrgtiona BloaSTProteKed as

At or nal vel yeurpis i fEeRlopmbd Siine KPrAST foarin. Tores 7 20 SeieRThA 3n
det ects di st aplbfadl AhirRNRH %B&%e%@ﬁo@bﬁﬂﬂ ftﬁ%teﬁﬂ tholecu)tR &7 tht in'vbﬁtid‘ﬁg
BLAST, Gapped BLAST, and PSI-Bl ast programs he default paraneters of the

respective priagotiaim gapped alignments for comparison purposes, Gapped BLAST can be
utilised as described in Altschul et al. (1997) Nucleic Acids Res. 25:3389-3402.

Alternatively, PSI-Blast can be used to perform an iterated search which detects

15 distant relationships between molecules (/d.). When utilising 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.

Anott»wr example of a mathematical algorithm utilised for the comparison of

20 sequences is the algorithm of Myers and Miller, CABIOS (1989). The ALIGN
program (version 2.0) which is part of the CGC sequence alignment software
package has incorporated such an algorithm. Other algorithms for sequence analysis
known in the art include ADVANCE and ADAM as described in Torellis and
Robotti (1994) Comput. Appl. Biosci., 10 :3-5; and FASTA described in Pearson

25 and Lipman (1988) Proc. Natl. Acad. Sci. 85:2444-8. Within FASTA, ktup is a

control option that sets the sensitivity and speed of the search.



(e.g., XBLAST and NBLAST) can be used. See http://ww. ncbi.nl mnih.gov.

Anot her exanple of a mathematical algorithmutilised for the conparison of
sequencew®o1/8d188 al gori t hm of Myers and M Il er, CABICS (1P8BGBOTMM22ALI GN
program (version 2.0) which is part of the CGC sequence alignnent software
package has incorporated such an al goritcg@ O her algorithnms for sequence
anal ysis known in the art include ADVANCE and ADAM as described in Torellis
and Robotti (1994) Conput. Appl. Biosci., 10 :3-5; and FASTA described in
Pear son and IAsREBHAN GERES) thECISRHNRE 5C166 kbwsSahino%eidKdidol8gy Withthé FASTA,
ktup is a control option that sets the sensitivity and speed of the

sear ch. As shgrewthdagonEGEh eTIgBRESuls dSCribal bélowssugpgesh thaa SICd0Bendl ogy wit h

the gromh factor EG-. These results descriped bel ow suggest that. SCl OO and
fragnent s ané‘%@ﬁ%é‘?ﬂ@é&“’{“ﬁ@?éwe@ﬁng’é“é P ey E’@P%PF@F%HBEW?? to

inhibit th | ' [ hs ia: | g6
i bi 41 on ol 3 DAl ERHR AR OERfRN Sl b SRHIERL Y AL RS bbb,

i n vivo 3 nhi bihingreenflidesrapoptosBrofgimbiiscelliitesdi Wi mhiddowofiiungluyy, t he
i nvention further includes the use of "fragments" or "derivatives" of .

ei t her SCI COxerogmafirein mideymiept Ageerdaraly.itbe myenismy furdher ielydes & wedfcapabl e

f i nhibition_.of bingdi f. EGF.,, f f
wni oh 1 ncl ude TEmeR” gar degraiyes eHRRsSaRE BioE rlbinshaREHR e SSF 10"
SC100. A fragimit wifchSirk Spdble Of iRy Prahdiflg 0P EGHeASitfeReliatbly 65 neans

a stretch of am™o acid residues of at |east % to 7 contiguous am no acids.
Often at | eastagmbnistard tttose Shichnintlyde al oapar of twi PR regjwins aff monatlohdast -

about 9 to 13 contiguous am no acid re eferably at |e out. 20 to
30 or ndte céﬂ@b%&c%- ng fragmegt ai%c r &%P%‘VB"E‘H&}IR fﬂi‘eegéiocggmheéo to
40 or nore c ' ' Is - A ' e : .
ool ypept i de %ﬁﬁig%g@@%ﬁdﬂi ?)ersmgites g?flt' &k 1567 ntighddQnRho 3kids

Often at least about 7 to 9 contiguous amino acids, typically at least about 9 to 13

contiguous amino acids, more preferably at least about 20 to 30 or more contiguous
amino acids and most preferably at least about 30 to 40 or more consecutive amino

15 acids. | A “derivative” of SC100 or of a polypeptide of the SC100 family, or of a
fragment of SC100 family polypeptide, means a polypeptide modified by varying the
amino acid sequence of the protein, e.g. by manipulation of the nucleic acia
encoding the protein or by altering the protein itself. Such derivatives of the natural

* amino acid sequence may involve insertion, addition, deletion and/or substitution of

20 one or more amino acids, while providing a peptide capable of inducing an anti-
tumour T-cell response. Preferably such derivatives involve the insertion, addition,
deletion and/or substitution of 25 or fewer amino acids, more preferably of 15 or
fewer, even more preferably of 10 or fewer, more preferably still of 4‘or fewer and
most preferably of 1 or 2 amino acids only.

25
The invention also provides the antibodies mentioned above linked to a coupling
partner, e.g. an effector molecule, a label, a drug, a toxin and/or a carrier or

transport molecule. Techniques for coupling the antibodies of the invention to both



fragnent of SCI OO fam |y pol ypeptide, nmeans a pol ypeptide nodi fied by
varying the am no acid sequence of the protein, e.g. by manipulation of the
nucl ei c a0 dugsieodi ng the protein or by altering the proterCTVGBOFed2R6 Such
derivatives of the natural am no acid sequence nmay involve insertion,
addition, deletion and/or substitution of{jone or nore am no acids, while
provi ding a peptide capable of inducing an antitunour T-cell response.
Preferably such derivatives involve the insertion, addition, deletion

and/ or subst ipbptidyd an@hoz-peptidyl evplingPaftae irél®/cll KAORNIh icearablyond 15 or
fewer, even nore preferably of 10 or fewer, nore preferably still of 4 or
fewer and nosmbpdisest.abt gamier madecule igm Moarainp dsidaepiide gevediyemtthon al so

provi des the antibodi.es nenti one bove ||nke 0 a coupling.partner, e.dg.
et fector - RERATEAE Dt PR dPedii ity = sol DT kit i aPeatiney, sl
transport nolgeyt Soupl&f Y fitfiRle v tefBHRl CHO rdsitRie2 Ml Aing A fldfecuRveNt i on
to bot hpepti dyl and 'non-peptidyl coupling partners are well known in the
art. I nSne endddiprepertiestdre desribedin Wil 8¢418881.s a 16 ami no aci-d pepti de
derived fromthe honeodormai n of Antennapedia (e.g. as sold under the nanme
"Penetratin"), which can be coupled to a peptide via term nal Cys residue.
The "Penetrati.n : i t I i I 91/ 18981.
Thus, anti bodiiss SPORE Bt 88iel SRR aa s HERe B ERRR B L B e Sl
for exanpl e aximpledl aBRlabsUsRhas M @r*Td Gyhith bl teBabiedabtuemged t o using
conventional chem stry known in the art of antibody inmaging. Labels also

i ncl ude enzywenveatiefa chemistraknhwnge tleedars bf pm'rhwﬂydmgginng,b@bE alsgringlade

i ncl ud hem cal jeti h as_ hi otin, whi be det i a, bindi
g e b 0 SEraS i LBy B e e ot nom e
anti bodi es of,difiesRi iotif WRH 5y BBYeiREiel 3REbihams b bRperifitBsidaanal

a de

| abel . Such function abel s i nc
detectable moiety, e.g. labelled avidin. Therefore, antibodies of the present

invention may be labelled with a functional label. Such functional labels include
toxins such as ricin and enzymes such as bacterial carboxypeptidase or
15 nitroreductase, which are capable of converting prodrugs into active drugs at the site

of cancer.

The antibodies of the present invention may be generated wholly or partly by
chemical synthesis. The antibodies of the present invention can be readily prepared

20 according to well-established, standard liquid or, preferably, solid-phase peptide
synthesis methods, general descriptions of which are broadly available (see, for
example, in J.M. Stewart and J.D. Young, Solid Phase Peptide Synthesis, 2™
edition, Pierce Chemical Company, Rockford, Illinois (1984), in M. Bodanzsky and
A. Bodanzsky, The Practice of Peptide Synthesis, Springer Verlag, New York

25 (1984); and Applied Biosystems 430A Users Manual, ABI Inc., Foster City,
California), or they may be prepared in solution, by the liquid phase method or by
any combination of solid-phase, liquid phase and solution chemistry, e.g. by first

completing the respective peptide portion and then, if desired and appropriate, after



toxins such as ricin and enzynmes such as bacterial carboxypeptidase or
nitroreductase, which are capable of converting prodrugs into active drugs
at the siweou$sisgancer. The anti bodi es of the present invenCT/cBone22de
generated wholly or partly by chem cal synthesis. The antibodies of the
present invention can be readily prepared?according to well-established,
standard liquid or, preferably, solid-phase peptide synthesis nethods,
general descriptions of which are broadly available (see, for exanple, in
J. M Stewart ranaval oDanyyproterfinSgroups RicingeprPeent i iyeinBpdudioni of therasidudiX byn,

Pi erce ChenicaI.Cbn?%gy, Rockf or ,.Illhﬂogs. 19 i%, in Nlcfodanzsé% a?d A
Bodanzsky, TH&ECEPREt {iCd CHeCHEntar BRMES PR FHREIC a@ﬁ AJERCHYE JeRy A YGCRe9t -«
(1984); and Applied Biosystens 430A Users Manual, ABI Inc., Foster City,
California), or they may be prepared in solution, by the liquid phase

met hod or by Aziayhee eoiicndint oy of psalucthgpinagibody attoedipy &s thegiresendinveition
chenist%y, e.g. by first conpleting the respective peptide portion and
then, if desipeptiddrrpelypemisie) ktte exprase prdeis\aid eroding it bytuse of AUCIGCAGiss
bei ng present b%¥introduc ion of the residue X by reaction of the
respective c¥t BORIECHIORTFSHbNi ¢ acid or a reactive derivative thereof.
Anot her conveni ent way of producing an anti body according to the present

i nvention (peptide or polypeptide) is to express nucleic acid encoding it,
by use of nudlceowlimty,dhe preaentdrpenioaiaino pyvilesmuddeic acidi engdding theeansibedient
invention al sgo provides nucleic acid encoding the anti bodi es of the

i nvention. GBABIEARYSALORyCc| ei c acid according to the present invention is
providq@ as an isolate, in isolated and/or purified form or free or
substantially free of material with which it is naturally associated, such

as free or sg@estany] aldisic htidacedrditigtioghe peeged ihteatish Adprovided as an isolate,
in isolated and/or purified form, or free or substantially free of material with which
it is naturally associated, such as free or substantially free of nucleic acid flanking
the gene in the human genome, except possibly one or more regulatory sequence(s)
15 for expression. Nucleic acid may be wholly or partially synthetic and may include
genomic DNA, cDNA or RNA. Where nucleic acid according to the invention
includes RNA, reference to the sequence shown should be construed as reference to

the RNA equivalent, with U substituted for T.

20 Nucleic acid sequences encoding a polypeptide or peptide in accordance with the
present invention can be readily prepared by the skilled person using the information
and references contained herein and techniques known in the art (for example, see
Sambrook, Fritsch and Maniatis, “Molecular Cloning”, A Laboratory Manual, Cold
Spring Harbor Laboratory Press, 1989, and Ausubel et al, Short Protocols in

25 Molecular Biology, John Wiley and Sons, 1992), given the nucleic acid sequences
and clones available. These techniques include (i) the use of the polymerase chain
reaction (PCR) to amplify samples of such nucleic acid, e.g. from genomic sources,

(ii) chemical synthesis, or (iii) preparing cDNA sequences. DNA encoding SC100



the gene in the human genone, except possibly one or nore regul atory
sequence(s) for expression. Nucleic acid may be wholly or partially

synt heti ov@ndsstas/ i ncl ude genom ¢ DNA, cDNA or RNA. Wer ePamiGBei/a22aci d
according to the invention includes RNA, reference to the sequence shown
shoul d be construed as reference to the RMA equivalent, with U substituted
for T. Nucleic acid sequences encodi ng a pol ypeptide or peptide in
accordance with the present invention can be readily prepared by the

ski |l | ed per sdragmsintsgmahbe geesatndeindnsednid ang fseitabic way koowaito dobsb ef ekill imnd

M ot e NeRo Heledg i igking cACOUBB P Ar SoNH I el dessHo RS or
Laboratory Pr s t ] ul ar
B ot ogy- ot oy tes Efr HEaShe SbreBhito B BbreRel SRLLAGHIGMNAREL |

cl ones avai | gbktton fFbmshe DNANITHegRriicCndg €henl De dpeeablty Ginkéd fohes@bener ase
chain reaction (PCR) to anplify sanples of such nucleic acid, e.g. from

genoni ¢ Bour GESMOTET i1 a slandard spmsyareiny peailable qxprasyiopsppemi nn@bNA
sequences. DNA encoding SCI.OX r agnent be gener at ed used .in. any
Uit 2bl e way TN, SPROaT oyt SR P Ty bR &) G St
encodi ng DNA,POI@'Eﬂhiefsy | Rbasitatieh © th@§écfpkﬁéés% BERWE, £.5CA6Mb St BirslitfS
either side of the portion to be expressed, and cutting out Said portion
from t he DNAmuFhgenpsis.ttodeadntaythe bepresséonopfanadifiyd beptidecortto takesaccowattlof
pronmoter in a standard commerci al | 3{ avai | abl e expression system Anot her
recombi nant &BPPILBEEIETEACEs dn Hiediost GElisised [ & pagss tiroryales asid- t he DNA wit h
suitablg PCR priners. Mdifications to the sequences can be nmade, e.g.
using site directed nutagenesis, to |lead to the expression of nodified

peptide or tdnbrieg taob@iiéxpdéssAdTIhdnIEE abidesqidncéd) ehdQfiescb tan Hsed to
express the nucleic acid. In order to obtain expression of the nucleic acid

sequences, t HCOERQIAEAdete aceagtasdiaving one or more control sequences operably linked to

the nucleic acid to control its expression. The vectors may include other sequences
such as promoters or enhancers to drive the expression of the inserted nucleic acid,

15 nucleic acid sequences so that the polypeptide or peptide is produced as a fusion
and/or nucleic acid encoding secretion signals so that the polypeptide produced in the
host cell is secreted from the cell. Polypeptide can then be obtained by transforming
the vectors into host cells in which the vector is functional, culturing the host cells so
that the polypeptide is produced and recovering the polypeptide from the host cells

20 or the surrounding medium. Prokaryotic and eukaryotic cells are used for this
purpose in the art, including strains of E. coli, yeast, and eukaryotic cells such as
COS or CHO cells.

Thus, the present invention also encompasses a method of making an antibody of the

25 present invention, the method including expression from nucleic acid encoding the
antibody (generally nucleic acid according to the invention). This may conveniently
be achieved by growing a host cell in culture, containing such a vector, under

appropriate conditions which cause or allow expression of the antibody.



incorporated into a vector having one or nore control sequences operably
linked to the nucleic acid to control its expression. The vectors nay

i ncl ude ovéersHagjuences such as pronoters or enhancers t oPdT/IGBe1/012e6
expression of the inserted nucleic acid, nucleic acid sequences so that the
pol ypeptide or peptide is produced as a fi4si on and/ or nucleic acid encoding
secretion signals so that the pol ypeptide produced in the host cell is
secreted fromthe cell. Polypeptide can then be obtained by transformng

t he vectors Polypepiikts andlpeptidas mdy adto bdhexpressedin insvifrasgstemsaduch asil t uri ng
the host cells so that the polypeptide is produced and recovering the

pol ypept i de FRUSHACHE IeAe- cel I's or the surrounding nedium Prokaryotic and
eukaryotic cells are used for this purpose in the art, including strains of
E. coli, yeast, and eukaryotic cells such as COS or CHO cells. Thus, the

present i nvesyiiems fSEloRins ARV agsieSsich HBL PAITpPtideak aRarisfy didiffesyhgat t he
present invention, the nmethod including expression fromnucleic acid
encodi nd t he celist darboebjl Knpavyrner Sitaplenhnst e¢lts inclinde banteniajienlanyotic hellsisuekas i on) .

This may conveniently he achi eyved .growi ng a _host cell in cult, e

Contai ni g S UEREAAR AT Cafinrat bauivs ST oNEPARS ol et it a1 1 ow
expression o i R i ]&mﬂ] i FaYindk essed
ininvitro E@eé%ﬁ%@x?ﬁééﬁ%gg?%@?@?@&%@%e fgg%?éei.nqgégtem& glrgmc (r)ﬁ?n and
expressi on otelts, Helynefs, vibyi anstey &idmey velld, CD$ telieaid hast otbelsl sAare wel |
known. Suitable host cells include bacteria, eukaryotic cells such as

manmal i an an8OREWSt prefergechhactarial hpstds &y soléns. Mammmlian cel | |ines

avai | abf(ﬁ in the art for expression of a heterol ogous pol ypeptide include
Chi nese "hanster ovary cells, HeLa cells, baby hanster kidney cells, COS

cell's and magyitf1&9E&orsAafi HETERBsenRIr QLRSI REED 6ARIIRY af}RSpridte rdzulféty! -
sequences, including promoter sequences, terminator fragments, polyadenylation
seqﬁences, enhancer sequences, marker genes and other sequences as appropriate.
Vectors may be plasmids, viral e.g. ‘phage, 'or phagemid, as appropriate. For

15 further details see, for example, Molecular Cloning: a Laboratory Manuel: 2m

edition, Sambrook et al., 1989, Cold Spring Harbor Laboratory Press. Many
techniques and protocols for manipulation of nucleic acid, for example in preparation
of nucleic acid constructs, mutagenesis, sequencing, introduction of DNA into cells
and gene expression, and analysis of proteins, are described in detail in Current

20 Protocols in Molecular Biology, Ausubel et al. eds., John Wiley and Sons, 1992.

Thus, a further aspect of the present invention provides a host cell containing

heterologous nucleic acid as disclosed herein.

25 The nucleic acid of the invention may be integrated into the genome (e.g.
chromosome) of the host cell. Integration may be promoted by inclusion of

sequences which promote recombination with the genome in accordance with



Sui t abl e vectors can be chosen or constructed, containing appropriate
regul atory sequences, including pronoter sequences, term nator fragnments,
pol yadenwabi/gsidsequences, enhancer sequences, nmarker genPeT/aBdl/eX2ber
sequences as appropriate. Vectors nmay be plasmds, viral e.g. 'phage, or
phagem d, as appropriate. For further detdils see, for exanple, Mol ecular
Cl oning: a Laboratory Manuel: 2nd edition, Sanbrook et al., 1989, Cold
Spring Harbor Laboratory Press. Many t echni gues and protocols for

mani pul at i on smdaiddrehniquesi dhefmyeleisagichmay ba opraspitatdhspmesontal ypePe aci d
, t f. DNA | | d
Gene. expr oss UMY SRR a7 SERLVES R putlh beCHbe G o oipieh fofhigty |

Current Protocols in Ml ecular Biology, Ausubel et al. eds. , John WI ey
and Sons, 1992. Thus, a further aspect of the present invention provides a
host cell cond silhiurthenespcbdidie usventict providesiadnethod Md@dhoimehidbneh&bduciﬂ'gl e
nucl ei Coﬁigld of the invention may be integrated into the genone

chr onosohe) alre nyrdein gsid 1pi9) g host ﬁ@lbgifa@ Y ‘}Olbé?vtﬂ%ﬁ%%’éﬁafﬁﬁulﬁﬂﬁl QFs‘i”on of
sequences whiyg u%ﬁa&?orb %gﬁgédgﬁ}é Ireg&éég {Oohwhﬁ&gqm?ﬁﬁn a3 '%&ﬁ%grﬁ&?&”

wlthstandard ques. on an extra-c pDSOAmal

vector withi rmatyr@n;ﬂay lany @vaiRbleatsnhel, claﬁtduka@bhy coIgd, @ﬁﬁémgweﬁmqmsfmﬁﬁl gn
to the cell. A still further aspect of the invention provides a nethod

whi ch i ncl udéacludet vabaduami phgsphiate tmansfestion.alEAE-Dexiran, lebsstropestarion, Tigpsome-

i ntroducti on, [ articul a for. in vitro introduction) be, .
poneral 1y ot wBieRS nd Fiiniiciion ing Pt s bite? VIS, ©2NuEiNR ! 0y
any avajg abl ¢,tf¢ hI'IHthU@ells F@icuﬁﬁpﬁg Y @bt Ba&@lee{l%el@ Lk‘uit@lglle? Qé H1'al Indl&de -

i ncl ude cal ci um phosphate’ transfection, E-Dextran, ectropor t| on,
|'i posonmenedi atlethnt cldosifie atnsformibng elwsopmhmcﬁnandsurmfafcabn ayinpus or ot her
virus, e.g. vaccinia or, for insect cells, baculovirus. For bacterial

cell's, suitabRgcieRREeq b/f@sannaég;maﬁ(ypi@@ct mjectlon of the nucleic acid could be
employed.

15 Marker genes such as antibiotic resistance or sensitivity genes may be used in

identifying clones containing nucleic acid of interest, as is well known in the art.

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

20  transformed although more likely the cells will be descendants of the transformed
cells) under conditions for expression of the gene, so that the encoded polypeptide
(or peptide) is produced. If the polypeptide is expressed coupled to an appropriate
signal leader peptide it may be secreted from the cell into the culture medium.
Following production by expression, a polypeptide or peptide may be isolated and/or

25 purified from the host cell and/or culture medium, as the case may be, and
subsequently used as desired, e.g. in the formulation of a composition which may

include one or more additional components, such as a pharmaceutical composition



cal ciumchl oride transformation, electroporation and transfection using
bact eri ophage. As an alternative, direct injection of the nucleic acid

coul d be veopi/gsiegl. Marker genes such as antibiotic resi st BOT/EB01/02226
sensitivity genes may be used in identifying clones containing nucleic acid
of interest, as is well known in the art.16he introduction may be foll owed
by causing or allow ng expression fromthe nucleic acid, e.g. by culturing
host cells (which may include cells actually transforned although nore
likely the céyhieh igcludey,angiesmerripittBlagfutically aqcapigblsraxeipiens, |vehicles @er
conditions f ess] f .the gene, so that the encoded pol ypeptide (or
peptide) is %%rg%’é?éedg gIefg‘I?)teﬁ)é)v)pol ypeptide is expressed coupled to an
appropriate signal |eader peptide it may be secreted fromthe cell into'the
culture nmedium Follow ng production by expression, a pol ypeptide or
peptide may b mewionced greviaisty, theipolypeuide muy disebd omtjugated tosandéffectorul t ur e
medi um qas t he c%i(g g Fe, and supsequently used as desjred, e.g. in the
formul atd on &HOlEF n%g EHEGAT TRlccHlemsyiorms vardeusgiselud fungbioas suehiasi Bial

conponent s, S: aanhar t 89!]1 Itk LGh:inel e.Qf _pore
phar maceut i cgfa%}plgtg%b. any {emxg@gi%l en i,gf&/@ﬁgtcﬁhg?égjrp%@édreﬁ féeer%ge?%ec.%g : Suglégs

bel ow) . As mantinonectlRraed iddesting the pelypebideptthe epproyriae 36cabion Gamhingated to
an effector nolecule. The effector nolecul e perfornms various useful

functions such as, for exanple, inhibiting tumour growmh, permtting the
pol ypepti de enter a cel uch as.a tunpur cell, and djirecting the

pol ypepti de t eteﬁrtgct%g}ogeﬁgz}l*ea & ?W?’dﬂ? ?ﬁf’ﬁtoéo’%%mo?ec‘f]r‘?ee@fel“@g?%?w‘

mol ecul gy f opd&AMPIRY bERYrBRIP &Wlﬁﬁl&i%féiﬂ{%%ﬁfél em-ghﬁ:r{ﬁ_é{lﬁé g%én? @%Jn%cul €
may be a protein, or a non-protein ordgani c chienot herapeutic agent. Somne
exanpl es of sxamplbs ef atimbiztdhemaftevipentiagganttsinchude pfte exfmplee daxqmiibicin,

doxor ubi ci n, . .
taxol and cisplatin.

Some additional examples of effector molecules suitable for conjugation to the

15 polypeptides of the invention include signal transduction inhibitors, ras inhibitors,
and cell cycle inhibitors. Some examples of signal transduction inhibitors include
protein tyrosine kinase inhibitors, such as quercetin (Grazieri et al., Biochim.
Biophs. Acta 714, 415 (1981)); lavendustin A (Onoda et al., J. Nat. Produc. 52,
1252 (1989)); and herbimycin A (Ushara et al., Biochem. Int., 41: 831 (1988)).

20
Proteins and non-protein chemotherapeutic agents may be conjugated to the
antibodies of the invention by methods that afe known in the art. Such methods
include, for example, that descﬁbed by Greenfield et al., Cancer Reséarch 50, 6600-
6607 (1990) for the conjugation of doxorubicin and those described by Arnon et al.,

25 Adv. Exp. Med. Biol. 303, 79-90 (1991) and by Kiseleva et al., Mol. Biol. (USSR)
25, 508-514 (1991) for the conjugation of platinum compounds. Doxorubicin, taxol

and cisplatin are preferred.



taxol and cisplatin. Some additional exanples of effector nol ecul es
suitable for conjugation to the pol ypeptides of the invention include
signal tve@sdssss on i nhibitors, ras inhibitors, and cell PgTIGBoi/M2bitors.
Sone exanpl es of signal transduction inhibitors include protein tyrosine

ki nase inhibitors, such as quercetin (G agjeri et al., Biochim Biophs.
Acta 714, 415 (1981)); 'l avendustin A (Onoda et al, J. Nat. Produc. 52, 1252
(1989)); and herbinycin A (Ushara et al, Biochem Int., 41: 831 (1988)).
Protei ns and Forantibodies of tieenmxmtion apebe farnwjmed i plrymbesutionlj wgyositions t he
anti bodi es of the |nvention by nethods that ﬁll’e known .in the art. Such

met hods i ncl JHih aphgméa)gg%ﬂagy apeeRiab g?egaéﬂ?rbeg 955 COPPRFIIPRY Hag CORPTiSGARc or

Resear ch 50, d those
descri bed by %gﬁg’r? tgg’ggl"ﬁ: ﬁ%ﬁ“% %xg‘%b.s%g%ﬁ g@%hul%éfggca@@ 9"‘%%9%%8% i by

Ki sel eva et auffeMpitabilielor OtieDR)atetals OB kddwn (d BidLe skilled ihthecon) Sighat i on of
pl ati num corrpounds Doxor ubi ci n, taxol and cisplatin are preferred. The

ant i bodi &s ofm@tn@als slred ibe rliloaéWI%Hd shavld etanterierpwith teg efficpeyaef the active
conposi tions Wlt rmceut | aII ceptable carrier These

compost 11 ons ey dieBnd R BRECrh =afie pY 6R ERSAE ref Mtediiney SRS ans, o
phar maceut i Caly cﬁ%ﬁﬁﬂﬁﬁ%tﬁmeé%( Rir AN intraRbiduB! cutiedRs bt SculneisN8hsal,
materials wel'l known to thosé s l'ed in the art. Such material $ should be
non-t oxi ¢ andntséroudcdlanpintiapéréiohen eowtes. hThééorefulativady preferably lapdd,\aad is

i ngredient. The precise nature of the carrier or other material nay depend
on the route %fhnaﬂm %p@fsw&?gle falt golytionygoptaining mogybgerhate bufierqé gHO- ér :
subcuta ous, r, intraperitoneal routes. The fornmul atlon
S preferabl y 5 [ s or hari ly a physiologic salt solution -

cont ai ni ng non- phosphate buf fer at pH 6.8-7.6, or may be |yophilised
powder .

lyo 1'i

The compositions comprising or for the delivery of the antibodies of the present
invention are preferably administered to an individual in a “therapeutically effective
amount”, this being sufficient to show benefit to the individual. The actual amount

15 administered, and rate and time-course of administration, will depend on the nature
and severity of what is being treated. Prescription of treatment, e.g. decisions on
dosage etc, is within the responsibility of general practitioners and other medical
doctors, and typically takes account of the disorder to be treated, the condition of the
individual patient, the site of delivery, the method of administration and other factors .

20 known to practitioners.

The antibodies of the invention are particularly relevant to the treatment of existing
cancer and in the prevention of the recurrence of cancer after initial treatment or
surgery. Examples of the techniques and protocols mentioned above can be found in
25 Remington’s Pharmaceutical Sciences, 16 edition, Oslo, A. (ed), 1980. Thus, the
invention also provides (a) the use of an antibody or nucleic acid of the invention in
the manufacture of a medicament for the treatment or prophylaxis of cancer, and (b)

a method for the treatment or prophylaxis of cancer, comprising administering to a



The conpositions conprising or for the delivery of the antibodies of the
present invention are preferably adm nistered to an individual in a

"t herapew®onsdiys ef f ecti ve anmount” , this being sufficienpCr/oBshamendenefit
to the individual. The actual anpbunt adm nistered, and rate and time-course
of admnistration, wll- depend on the natiyge and severity of what is being
treated. Prescription of treatnent, e.g. decisions on dosage etc, is within
the responsibility of general practitioners and other nedical doctors, and
typi cal | y t aksabjeeice therepeuticallp effdctier apount of be antitedy e nutlee aahdf theon of the
i ndi vidual patient, the site of delivery, the nethod of adm nistration and
ot her factor 9¥HERA- to practitioners. The antibodies of the invention are
particularly relevant to the treatnent of existing cancer and in the
prevention of the recurrence of cancer after initial treatment or surgery.
Exanpl es of tie dnﬁﬁbﬂbﬂﬁﬁ&e&ﬂ@nﬁb@tﬂ?ﬁ% SifioRitly inDE the erEvB T thaododeNd i n
Rem ngton's Pharmaceutical Sciences th ed|t| on, Os A. (ed), 1980.
Thus, the i nweemiadministeeedotion/liwiean inzan qffw&etlmemountaﬁflamptm@dlyiom canhel ei c

acid of the ent t he n fact re of rred at ment
o onhyl axdeteephined hyahybidfagd BRSO A o AR S diRE. r%%raﬁlﬁw axi &
f ] { t

Srount o " an ot 1o ei B SOty i el iR A heded 16E SORM Ingidiof BHinECLL V@

the i nventi ordasmsteregninki theunduty of administratibe. & gerelralph serunmeoncestratonvdten
adm nistered to a human in- an effective amount. The optinmal dose can be

det erm ned b;POBWB‘il‘?ﬁSa@ﬁé apibediesothatapesiin satueyiop of G Ef‘rC§P‘i°Fﬁ:1IS @Gﬁlﬁﬁﬂe f &

I th
et ve 1hor eseBbualiPh B st Soul by VadN s d S SR B o T
general, a 5%&%0&%@@5@ be100A:/af opﬁhﬁﬂlﬁptprgﬁéesaél@brﬁﬂtdoﬁi@&tﬁﬁohféﬁlt perm ts
saturation of EG- receptors i s desirable.

approximately 20nM for approximately elght days.

As a rough guideline, doses of antibodies may be given weekly in amounts of 10-
15 300mg/m®. Equivalent doses of antibody fragments should be used at more frequent
intervals in order to maintain a serum level in excess of the concentration that

permits saturation-of EGF receptors.

Some suitable routes of administration include intravenous, subcutaneous and

20 intramuscle administration. Intravenous administration is preferred.

The antibodies of the invention may be administered along with additional
pharmaceutically acceptable ingredients. Such ingredients include, for example,
immune system stimulators and chemotherapeutic agents, such as those mentioned

25 above.

A composition may be administered alone or in combination with other treatments,

either separately, simultaneously or sequentially, dependent upon the condition to be



concentration in excess of approximately 0.1 nMis normally sufficient. For
exanpl e, a dose of 100ng/nR of antibody provides a serum concentration of
appr oxi mawebysaehM f or approxi mately ei ght days. As a rouptT/gBode2esne,
doses of antibodies may be given weekly in amounts of 10- 300ng/ n2.

Equi val ent doses of antibody fragnents shbtl d be used at nore frequent
intervals in order to maintain a serumlevel in excess of the concentration
that permits saturation of EG- receptors. Sone suitable routes of

admi ni st r at i dredtade| Qeher ranceniretvigats inelnda ethercmanocional aptibadiess other

admnistratiaop. lptravenous admi.nistration is.preferred. The antibodi es of
the inventi pnChr%ﬁlgéapgﬁ?‘r‘f ﬁgeﬁs@p ré?cgﬁtéewy ACCRBERET he ebﬁﬁlpﬂﬁ%gﬁf@é'al ly
accept abl e i ngioRei ifMkSart Wil JaRGh@a HPliSatiod W tecorhRsitfrR Wi ink BT REare
system stinul ators and chenotherapeutic agents, such as those nentioned
above. A conpssintadpmcheysubgerading.niodiely edediaeribe oisk ofi cammeb revatumimgwifteh aot her
treatnments, either, separately, sinultaneously or sequentially, dependent
upon t he? condMBPPNISIEM8¥EG-eat ed. Ot her cancer treatnents include ot her
nmonocl onal anti bodi es, ot her chenotherapeutic agents, other radiotherapy
techni ques or other inmuno therapy known in the art. One particul ar
application qf isteneisagerpibai infeetionsOfiv)t gl bethe Prin@iy abi&e I6r MBrapehtinCct to
surgery, i.e. t help to reduce the risk of cancer reoccurring after a
tunour is rerddusaistration of thegntihogias of [ihis inviepden,iioiavemouy delivery b delizenyr i mary
route for therapeutic.adm ni.stration .the antijbodies .of this.invention,
i nt ravenous gélioﬁgﬁlaf?ﬂlg.er c?éloﬁWéFVgE%} g{'}bfﬁ% laaisgtqs?g el 1%8391]1@}13%@@%@3
tubing ie al seiliyaPsker rbéuiiGhibR HOM Ao @R SoffYiafiSnsut i |1 sed after
reconstitution from powder fornmulatfons.
The antibody may also be administered via microspheres, liposomes, other
microparticulate delivery systems or sustained release formulations placed in certain
tissues including blood. Suitable examples of sustained release.carriers include
15 semipermeable polymer matrices in the form of shared articles, e.g. suppositories or
microcapsules. Implantable or microcapsular sustained release matrices include
polylactides (US Patent No. 3, 773, 919, EP-A-0058481) copolymers of L-glutamic
acid and gamma ethyl-L-glutamate (Sidman et al, Biopolymers 22(1): 547-556,
1985), poly (2-hydroxyethyl-methacrylate) or ethylene vinyl acetate (Langer et al, J.
20 Biomed. Mater. Res. 15: 167277, 1981, and Langer, Chem. Tech. 12:98-105,
1982). Liposomes containing the polypeptides are prepared by well-known methods:
DE 3,218, 121A; Epstein et al, PNAS USA, 82: 3688-3692, 1985; Hwang et al,
PNAS USA, 77: 4030-4034, 1980; EP-A-0052522; E-A-0036676; EP‘-A—0088046;
EP-A-0143949; EP-A-0142541; JP-A-83-11808; US Patent Nos 4,485,045 and
25 4,544,545. Ordinarily, the liposomes are of the small (about 200-800 Angstroms)
unilamellar type in which the lipid content is greater than about 30 mol. %
cholesterol, the selected proportion being adjusted for the optimal rate of the

polypeptide leakage.



The anti body may al so be admi nistered via m crospheres, |iposones, other

m croparticul ate delivery systens or sustained release formul ati ons pl aced
in certawobi/ggees i ncluding blood. Suitable exanpl es of BOBGBONE126 el ease
-carriers include sem perneabl e polyner matrices in the formof shared
articles, e.g. suppositories or mcrocaps2f es. |Inplantable or m crocapsul ar
sustai ned rel ease matrices include polylactides (US Patent No. 3, 773, 919,
EP- A- 0058481) copol yners of L-glutam c acid and ganma et hyl -L-gl utamate
(Si'dman et al, Biopolyners 22(1): 547-556, 1985), poly “

(2- hydr oxyet I- h or. .ethyl ene vin er. et al
5 o ONit ot aBEbORE! o &6 Shesdhe idhhioiiy b dmPRiGEL fy & AR Bhngt 1,2
1982) . Li pos QimoGOftabbhe: &é@ﬁe@Qité’QFHltajﬁ@@%leﬁ&&ecP{rﬁi’ﬁ{a‘ﬁﬂeﬁh Wigkh jcknown
nmet hods: DE 3,218, 121A;, Epstein et al NAS USA, 82: 3688-3692, 1985;
Hvang et al , tRBES tifdyr oi7othéG@Mls 4034, 1980; EP- A-0052522; E- A-0036676;

EP- A- 0088046; EP- A-0143949; EP- A-0142541; JP-A-83- 11808; US Patent Nos
4,485,045 and 4,544,545, O dinari| y, the liposones are of the small (about

than about -3 tigpre i fiPles i b eEnbitel i b€ BrapeBieh o S Aty bRl Ef e
for the opti el ifsafielifg atthayRldiRenl slsmLRlaiR, Tiecoebhtbabnay R t he

present invention may be adm nistered in a | ocal i sed manner to a tunour
site or ot hePOH’PQIDtI@stﬂlQ ﬁ)rrmllam? the adslinivteaténh jonteq tlumslteeanm natevafi dokaget

targets tuno r cel | The dose_ of. ant bo ies wll enden

u_pog the gr oﬂ?rcﬁ}né%a Crafiee ofDA PR IRYPLEFd, ?)hegg’a‘ﬂi1 gglﬁ?lrﬁ?ﬁlﬂ’é‘oa @f@%&ﬁnd in
VI Vo pll@sm &ﬁle Re a6 GEN Widid 88 sRfl §f\Be 29%5){ feiéﬂrsléllgedose
fornmul ati on, mnlstr’atlon route, the site

clinical tol ef am;sg off pdliyseppide pe;npatienvpér\aeﬁlmitsﬁ@cmﬁérbqir@@rﬁal alﬂmnglht ion
atflicting t ggsages may range from about 10pg to 1 mg per dose. Different dosages are utilised
during a series of sequential inoculations; the practitioner may administer an initial
inoculation and then boost with relatively smaller doses of antibody.
15
The antibodies of the invention can be administered in a variety of ways and to
different classes of recipients. Examples of types of cancer that can be treated with

the antibody include colorectal cancer, lung , breast, gastric and ovarian cancers.

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

protective immune response against cancer.

Preferred features of each aspect of the present invention are as for each other aspect
mutatis mutandis. The prior art documents mentioned herein are incorporated by

25 . reference to the fullest extent permitted by law.

The invention will be described further with reference to the following non-limiting

examples. Reference is made to the accompanying drawings in which:



patient and the like, as is well within the skill of the physician. For
exanpl e, doses of 300ng of pol ypeptide per patient per adm nistration are
pr ef er r edyo al/gt1isigh dosages may range from about | Org t oPATVGBpEO2200©SE.
Different dosages are utilised during a series of sequential inoculations;
the practitioner may adm nister an initialinoculation and then boost with
relatively smaller doses of antibody. The anti bodies of the invention can
be adm nistered in a variety of ways and to different classes of

reci pients. Exanples of types of cancer that can be treated with the

anti body i nclude col orectal..cancer, |lu ,__br east astri n rign
cancers. Thi ﬁglﬁgglréh]ogﬁ%lesbg@Bqupl;lcggpggletxao%s&rpmogg)qamﬁqogﬁgﬁ@ 1d@fedul es
for enhanci ng{kege@gé;k@sgti ve imune response agai nst cancer. Preferred
features of each aspect of the present invention are as for each other
aspect mutatis nutandis. The prior art docunents nentioned herein are

incorpo(r)ﬁt ed by reference to the fullest extent permtted by | aw._The
i nventi oh wi HHEWE 2feews ithredansiptedhprotsii sefuensecdicthe mause mesoglgnal afibery

non-limting : NC @i ppanying. drawings in
whi ch: Fi gur e 3%6 ﬁ@?%%&geﬁf%%@?@&?%@ﬁ%%i@g%%aﬁ‘fn&ﬁﬁep ‘?ﬁeP‘g%&y 340
V and Hk seqm@ﬁ/hicﬁlag@m%@n@dm\@. CDRI11S Besfirdi fYuBi@IBbin$8q IR iOhe t he
nouse nonocl onal anti body 340 V and Vk sequences. The enbol dened and
under | i ned séagtisgqpiencer shommsfentachiobaiBDRs whi ch are sequential, i.e. CDR is
the first sequence shown and CDR3 is the | ast sequence shown for each
chai n; Figure3 shows the sequences of priners used to anplify nurine V and
V sequepces; Pf%lﬂé@ Shftvd the RelieRHs YT PRinlers LR BSHHIR) hRRiR TV, Bha&xPr essi on
vect or used for

sequences;

Figure 4 is a diagrammatic representation of an expression vector used for

expression of a heavy chain;

15
Figure 5 is a diagrammatic representation of an expression vector used for
expression of a light chain;
Figure 6 shows the alignment of deimmunised héavy chain sequences, including the
20 location of the MHC binding epitopes in the deimmunised heavy chain variants;

Figure 7 shows the alignment of deimmunised light chain sequences including the

location of the MHC binding epitopes in the deimmunised light chain;

25 Figure 8 shows the results of an A431 cell binding assay with a340 chimerised and

a340 mouse monoclonal antibodies;



expression of a heavy chain; Figure 5 is a diagrammtic representation of
an expression vector used for expression of a |light chain; Figure 6 shows

t he al i grwent/88188 dei rmuni sed heavy chai n sequences, incl uBCTVgBbhe@2k®cat i on
of the MHC bi nding epitopes in the dei muni sed heavy chain variants; Figure
7 shows the alignnment of deinmunised |igh chain sequences including the

| ocati on of the MHC bi ndi ng epitopes in the dei muni sed |ight chain; Figure
8 shows the results of an A431 cell binding assay with a340 chinerised and
a340 nouse noigot rshbwaithe tesalisesf;ahi tidlecedl ihding asday of 8l dedmpfunizad A431 cel |
bi ndi ng assay of Vhd dei muni sed variants; Figure 10 shows the results of
an A431 cell BTIW&F’ng assay of Vhe dei mmuni sed variants; Figure 11 shows the
results of an A431 cell binding assay of Vhb dei nmuni sed variants; Figurel2
illustrates the am no acid honol ogy between the SCl OO Monocl onal Anti body
and EGF. The Rglired03bows gRrqeansefdadiud tellvindihg assaypk aerleatuintiyised

determ ning region 3 of the immunogl obulin heavy chain of SCl OO anti body
shows di5sti ndarigesol ogy with specific areas of the published sequence for
Epi dermal Growth Factor; Figure 13 is a nol ecul ar nodel conparing EGF and
SC100. These illustrations represent SCI OO Heavy chain and EGF respectively
and i |1 ustratpgyfbe) Shows e @bul@ioNahd431YceAHiNBRE a§sﬁ? of W' Rth@Rgised am no
acid honol ogy tepresented in Figure 6. In particular, these diagranms show
how t he two ammags;of simlar sequence are

10 Figure12 illustrates the amino acid homology between the SC100 Monoclonal
Antibody and EGF. The amino acid sequence deduced for the complementarily
determining region 3 of the immunoglobulin heavy chain of SC100 antibody shows
distinct homology with specific areas of the published sequence for Epidermal

Growth Factor;

15
Figure 13 is a molecular model comparing EGF and SC100. These illustrations
represent SC100 Heavy chain and EGF respectively and illustrate the structural
similarity between the two regions of amino acid homology represented in Figure 6.
In particular, these diagrams show how the two areas of similar sequence are

20 brought into close proximity in the EGF structure and how they then are mimicked

by the homologous sequence in the CDRH3 of SC100 antibody; and

Figure 14a shows the % inhibition of growth of A431 cells for deimmunised SC100
antibody (clone VhdVkd) (a) and for deimmunised SC100 (clone VhdVkb) (b)

25 compared with mouse 340 monoclonal antibody.



brought into close proximty in the EGF structure and how they then are

m m cked by the honol ogous sequence in the CDRH3 of SCI OO anti body; and
Figure 14e0shesiss t he % i nhibition of growth of A431 cel | sP€DGBdEI2IRLINI Sed
SCl OO anti body (clone Vhdvkd) (a) and for dei mmuni sed SCI OO (cl one VhdVkb)
(b) conpared with nouse 340 nonocl onal am3 body. EXAMPLES Exanple 1 -
Construction of Chimaeric Antibody derivedfrom c340 Total RNA was isol ated
from5 x 106 hybridoma a340 cells (Durrant et al. , Prenatal Diagnostics,
14, 131, 199E8XAMPHESQ agen RNeasy kit follow ng manufacturers

instructi ons. The RNA was converted into cDNA using Pronmega (Southanpton,
UK) reverse transcriptase, buffer and dNTPs. Vari abl e regi on heavy (VH) and

light (VL) chai i j i 5 4¢ he nmet hod of
Jones and Ben ﬁlp (B o/ %ﬁ%@mﬁéﬂéﬁgiﬁnﬁ%@ dzﬁ'?’%eﬁgﬁlpl?? fdl ed DNAs were

gel -purified and cloned into the vector pGen(r) T Easy (Promega). These PCR

products wer e seg@?nced in both directions umgg | i ed Bi osystens
automat & et deN ArtaroIse froma 1 Edybrdeyace SRy ohal. Rpenarar

Resul d h h
Sequences | nLRrgdtcs 1, I8 R ik QiR RudHSube Rl LT,
of the conpl en@ntAsAd YTRHERRATVAL BshveRBd 216 cbmzmg@@oﬂegaegmﬂﬁﬂ] pért, h

reference to other antibody sequences (Kabat EA et al Departnent of
Heal t h and Hif&nreSersv itmascripl3e,1hufferand adVIPsVH adabld e gimsheave (Vi paivbligls Heav

Vbuse: Kappa. Cle) FREIENAS O T APHABAHSIBE PAFer 396 5 CorREOR O RS Ol | body
consi Stf of fﬂéﬁhfge‘(BYm&B E)g&,eg,' HEN 1bbﬂkef'hé me'lmms&l@&tgel—punﬁed and
cloned into the vector pGem® T Easy (Promega). These PCR products were
sequenced in both directions using the Applied Biosystems automated sequencer
model 373A (Applied Biosystems, Warrington, UK). Resultant Vy and V;, DNA
sequences are shown in Figure 1 and the protein sequences in Figure 2 (as used

15 herein V| is the same as Vy).

The location of the complementarity determining regions (CDRs) was determined
with reference to other antibody sequences (Kabat EA et al., US Department of
Health and Human Services, 1991). The o340 Vy can be assigned to Mouse Heavy

20 Chains Subgroup III(B) (Kabat ez al., 1991) and a340 V can be assigned to Mouse
Kappa Chains Subgroup II (Kabat et al, 1991).

The chimaeric antibody consists of murine variable regions linked to human constant
regions. The chimaeric antibody also provides a useful control with the same human
25 constant regions when testing the Delmmunised antibodies (se below). The vectors
V,-PCR1 and V¢-PCR1 (Riechmann ez al., Nature, 332,. 323, 1988) were used as
templates to introduce 5° flanking sequence including the leader signal peptide,

leader intron and the murine immunoglobulin promoter, and 3’ flanking sequence



regions. The chinmaeric anti body al so provides a useful control with the
sanme human constant regions when testing the Dei mmuni sed anti bodi es (se

bel ow). Weovssas®rs VH PCRL and VK-PCR1 (Ri echmann et al , PeGBOE)22382, 323,
1988) were used as tenplates to introduce 5 flanking sequence including

t he | eader signal peptide, |eader intron Zhd the nurine i mmunogl obulin
pronmoter, and 3" flanking sequenceincluding the splice site and intron
sequences, around the nurine VH and Vk genes. The nurine V and VK sequences
were anpl i fi decledingheplise sife anchisgion geqicnpes; prouyd thamprne MeetidoYx E88Blences

Lo ol 1o canitp g P dnf Bl ReY AEksBRER TR Tabeond M HifRing b1 o
a Jol 2, C . i . _ |
The VH VK 1 oorbie and. he e ey

vectors. The (& tidibel Kiraddegne, dradloBa, Celiforaia)e Jihisnenahled eonsiruvtion ef thenfiil-
anplified using flankin rimers. (VH K13, VH Kl14) recogni sing the ds of
VR KL ard VEARIESH BERRAEE HERY GHish) B et ECRIpHReR ters RO Py
expression c t Ke. i t ' i
restriction ﬁigﬁé@ rae%g)ln? iagaat%eé i‘rﬁlrlll}tﬁ?S &3@5@)‘ E@?\I\g frpmggwiﬁ‘%]?égﬁ?gss by
Pronega, pUCLl9 by Anmersham Pharmacia). The sequence of the expression

cassette was then confirmed b% sequenci ng as described previously. The
nuri ne VH and915’ Hiaxe Ysixodca dkix iegione wereseringeigd ppd gnpliied usiag Fanking | t o

BanH fragnents I i nal he nurine.hea [ B i n

pr onot er, th@rlpgé%@ﬁ&jgﬂyﬁggb ira%({gnfsggdtgp epﬁ(t’fgﬂﬁj/]?hé‘nwl%ﬁ}@quence
and theyspli ¢einkrd BivinbeSGmpRIcCCHiT AR £fiib8 St 6GIR s PSV t
and pSV ty (%i gur egwhn-g;ﬁd&%f)ﬂté eacﬁ.t“?h I nc dti}dgy Eﬁpﬁ%ﬁr};‘f‘?xﬁ%@&&;@ Eﬂ{c&oﬁgs%nﬁs
regi-ons r espekavadewith BachHieadddd mdild ressedtmnt dnaymenandahigméd amo BeinBH/HifiGHI DNA
sequence vvascﬁtopne}&iﬁgnzto be correct for the VH and VL in the expression

vectors. ymes by Promega, pUC19 by Amersham Pharmacia). The sequence
of the expression cassette was then confirmed by sequencing as described previously.
J
15 The murine Vy and V| expression cassettes were excised from pUC19 as HindIII to

BamHI fragments, which include the murine heavy chain immunoglobulin promoter,
the leader signal peptide, leader intron, the V or V-L sequence and the splice site.
These were transferred to the expression vectors pSVgpt and pSVhyg (Figurés 4 and
5), which include human IgG1 or x constant regions respectively and markers for
20 selection in mammalian cells. The DNA sequence was confirmed to be correct for

the Vy and V| in the e){pression vectors.
Example 2 - Design of a340 Delmmunised Sequences

25 The following example describes the method by which the human immune response
elicited by a pre-existing therapeutic antibody is reduced. There are two steps by
which this was achieved, initially the murine heavy and light chain sequences were

compared to a database of human germ-line sequences. The most similar germ-line

?



Exanple 2 - Design of a340 Dei muni sed Sequences The foll ow ng exanpl e
descri bes the nethod by which the human i nmune response elicited by a

pre- exi stwagrsdias apeuti ¢ anti body is reduced. There are tRnoT/SBepe22ky which
this was achieved, initially the nmurine heavy and |ight chain sequences
were conpared to a database of human germ3 i ne sequences. The nost simlar
germ | i nesequences were chosen as the human tenplate for the dei muni sed
sequence and changes necessary to convert the nurine to the human germline
sequence wer éequenessdvere ¢horagss diieumi wmplae fordbe deiganenisedosegeenseiand cal f or
anti body strugture and bindin e excluyded fromthis.process and not
Altered The TRAECH RS swY iR comthing pging 19 Hie futioe e U RBEICRANRTe [ ar gel y
non-surface, jfudueel." ReLBHASwhiaR ¥ete EdrRitlef @S BURSitRAI fob Gnibddy! Hubke bl

i nstance, which are close to the CDRs I1n the final antibody. "This process
produces a séipdugy wetehaxchided frona iy poicedslaad nboalteréd.e The madineassidbesdhatas t he
surface residues are mainly human and the burjed residues are as_in the

ori gi nal® nmur 5Ee Edeberh alethis| fagerere dareelinoasifare burkd resdycsnrRart Bgon
protein sequ f € I en L.ndivi 3 red to

t he human geﬁﬁﬁﬁﬁﬁgPQﬁIﬂqgéﬁﬁgﬁgéggﬁﬁﬁeﬁﬁ%ﬁ%§§%a8%9§§§%?ﬁ?%£%g§§ chain

was seen to Bgtikest 'Bﬁiﬁ})hﬂﬂ_éssff oﬂ@feﬁ‘a'sk?\@n@@%@%@a&g@ﬁﬂﬁaﬁ@@ ‘Hd@ecrddre
a340Vk chain showed nost simlarity with VKDP15 and Jk2. The second step

i nvol ves t he antllenslyi dsitbesurdace asiduesiappupinly Kuspi and g heisdoasiidsaré as int he

i mmune respog%e .an% nodi fication of the anti body sequence to renove such
sequences. Oignal TAYARGSEAHEACE: novel process of pepti de t hreading.

Anal ysig) was conducted by conputer using MPT verl.O software (Biovation,
Aberdeen, UK). This software package conducts peptide threadi ng according
to the nethodis tiki @etens exhmple WO 84628 begidihproseih is¥quededssfot ee o340 phitthodge an

' ndex ot pot ?lg\t/(‘j l?eien%g itviidqlglly compared to the human germ-line Vy sequences. In the
case of a340; the 340V, chain was seen to be most similar to'germ-line sequences
VyDP42 and J;,6. The 0340V chain showed most similarity with V,DP15 and J,2.

15
The second step involves the identification of antibody Vy, epitopes responsible for
the immune response, and modification of the antibody sequence to remove such
seqﬁences. oc340 was analysed by a novel process of peptide threading. Analysis
was conducted by computer using MPT ver1.0 software (Biovation, Aberdeen, UK).

20 This software package conducts peptide threading according to the methods disclosed
in WO98/52976. The software is able to provide an index of potential peptide |
binding to 18 different MHC class I DR alleles covering greater than 96% of the

HIA DR allotypes extant in the human population.

25 The 340 antibody chains, designed to mimic the human germ-line sequences
described previously, were threaded by this method and potential MHC class II
epitopes identified. Such epitopes were mutated by substitutions of amino acids

responsible for MHC class II binding, by similar residues. These substitutions are



binding to 18 different MHC class Il DR alleles covering greater than 96%
of the HLA DR allotypes extant in the human popul ati on. The a340 anti body
chai ns, aoeQbgssasto mmc the human germline sequences dRET/GBbER226
previously, were threaded by this nmethod and potential MHC class 11

epi topes identified. Such epitopes were mg ated by substitutions of am no
acids responsible for MHC class Il binding, by simlar residues. These
substitutions aredesigned to maintain general antibody structure and

anti gen bi ndidegigaapmaniiytainugerecedavtibédyestiddire pind apezen$anding kapaaity dot s of
each chain were designed to give a range of antibodies with differing

| evel s of weempvmthﬁ&l,iﬁ?a‘pm@pand nmut ati ons fromthe original nurine a340.
Three DI VK and four DIVH variants were designed (Vkb , Vkc, Vkd , VHb ,
VHc, VHd and VHe) and can be seen in the respective alignnments to show the,
MHC epi t opes qapetalWirdinkCo¥Seac R chA Nﬁe@é’d&s@%ﬂeﬂﬁﬁcggsetd“%?é o anfilodibsapitd and 7).
The mutations introduced include two in the of The a340 anti body. The
| - L nut & i on differifighleivals ob MEC rbémtling) clGhi anf mufationdkfromghe nrigifhkemvriae nut at i on

of Ve is si m'IarIgrcontai ned in_the CDR3 of the, VH re iq?. Thess{
subst i t ut i on$t3¢8uilares Ay ceanddaey EEYmBWWWS@d%%nF%éV%t e x8i NePng

capacity of t i L] e, | [ i ng
ot her vari ant@%wﬁigﬁgaﬁ?ﬁﬂgf ?Ig%ca?flur%a eF%ﬁ{Hegég)ﬁ%{l\ge %M%%%%Bg itg‘?‘l o] €

Dei muni sed ApfoRadnd SRANRIEestrddiRedR) foMbvVeIReh (feiFAfles 6ealigns wer e
constructed by the nethod of overl appi ng PCR reconbi nati on. The cl oned
murine VH and VK genes were used as tenplates for nutagenesis of the
framework regions to the required Dei mmuni sed sequences. Sets of nutagenic

pri mer i r s Themautstjortshisgodedd ambulepamsinte CRRsraghond4® entiwdyl Toe &d.

mutation of Vb is contained in CDR1 of the Vi region. The V-A mutation of Ve is

similarly contained in the CDR3 of the V; region. These substitutions could have a
considerable effect on the antigen binding capacity of the 0340 antibody and

illustrate the importance of producing other variants with differing mutations.

15
Example 3 - Construction of Delmmunised Antibody Sequences
The DeImmunised variable regions were constructed by the method of overlapping
PCR recombination. The cloned murine V,; and Vi genes were used as templates
20 for mutagenesis of the framework regions to the required Delmmunised sequences.

Sets of mutagenic primer pairs were synthesised encompassing the regions to be

altered.

The use of mutagenic primer pairs dictated the use of annealing temperatures of
25 48°C-50°C. pfu turbo proof-reading polymerase (Stratagene, La Jolla, California)

was used for all amplifications. The o340 chimaeric Vy and V constructs were

used as templates to introduce 5’ flanking sequence including the leader signal

peptide, leader intron and the murine immunoglobulin promoter, and 3’ flanking



The use of nutagenic prinmer pairs dictated the use of annealing
tenperatures of 48C-50C. pfu turbo proof-reading polynerase (Stratagene, La
Jolla, Cavobossidea) was used for all anplifications. The aBdOGshi/xesi c VH
and Vk constructs were used as tenplates to introduce 5 flanking sequence
including the | eader signal peptide, |ead®r intron and the nurine

i munogl obul i n pronoter, and 3' fl anki ngsequence including the splice site
and intron sequences as well as the variable regions to be nodified.

Over | appi ng PeRsueRinslydiny Ge splicesitersgdtinfeors saquendes ak el asrthereariable/H K13,

VH K14) as to create the.chi ri.c ex Ssi on cassette. .The Dei ni sed V

r egi on)s pr od GRS @P%’%Sﬁ'n?ﬁ'te{)lam%%d" "TrﬁgelgﬁIEIP UPHRE esaﬂ’g?g’@k}%s
confirnmed to j i ; : ' | sed
neavy and | BRE SRy RPRLY ol ASHY anes el B hie A0 e SRS BT TR 1771 o
BamHl f r agmeMeimmutniseti V regliomdeprodieedwera elohedinyo ptiai10 andrithineglire MINAN
pronoter, the |eader signal peptide, |eader intron, the VH or VL sequence
and t he dspl | seduspeewaspIEEmed te be carestdpr eashildelpannisedr Vs aRbNLvect or s

pSvgpt and pSvhyg, which include human 1gd or K constant regions
respectively and markers for selection in manmalian cells. The DNA sequence

was confir medht OdiRinfiRiide@ Heatyoind light CRARTVLR 6 o Mids Fde Wxdifed ASMPURC BB SI ON
g

vectors. To prepare the constructs for transtormation, approximtely 50ny
of Vk and 25asHeidIHo Bardhh Gagments,twhink irsludetthonmurinadeavyyestimd wi t h pvul

P , Sout h t .UK) t | eti . This s then, ethanal
R o e e
ranss aeoprT Seshehdt dddThe SEENRC A Wor? AHEE I BBl BTN CROR 41 o5 The

host cel | |i psVEpramdiSWody whidhriasiade humes 19 Cor R cofdtantebidag rapedtively
pr oduci ng

and markers for selection in mammalian cells. The DNA sequence was confirmed to
be correct for the DéImmunised Vy and V, in the expression vectors. To prepare the
constructs for transformation, approximately 50pg of V. and 25pg of V,, plasmid

15 (per transformation) was digested with pvul (Promega, Southampton, UK) to
completion. This DNA was then ethanol precipitated and the DNA pellet dried.
Prior to transformation the pellet was resuspended in 10pul of molecular biology

grade water (per transformation).
20 Example 4 - Expression of a:340 Delmmunised Antibodies

The host cell line for antibody expression was NSO, a non-immunoglobulin producing
mouse myeloma, obtained from the European Collectidn of Animal Cell Cultures,
Porton, UK (ECACC No 85110505). The heavy and light chain expression vectors
25 were co-transfected in a variety of combinations into NSO cells by electroporation.
Each DIV chain was transfected with each DIV, chain to give 12 deimmunised
variant antibodies. In addition, the chimaeric V; and Vy regions were transfected to

produce a cell line expressing the chimaeric o340 antibody (a340Ch). The a340Ch



nmouse myel oma, obtained fromthe European Collection of Animal Cell

Cul tures, Porton, UK (ECACC No 85110505). The heavy and light chain
expressi movesdies s were co-transfected in a variety of corOI/GB0I/G2%6 1 Nt O
NSO cell s by el ectroporation. Each DI VH chain was transfected with each D K
chain to give 12 dei muni sed variant anti3godies. In addition, the chinmaeric
VH and VK regions were transfected to produce a cell |ine expressing the
chi maeri c a340 anti body (a340Ch). The a340Chanti body was used as a control
to show t he bitiltidygvasfusethas agoitveldy shew dhebigdingrafihe antibody bRSCE cel | s wer e
grown in a 75cn8 fl.ask (NalgeNunc Int., Rochester, NY, USA) in 20m s of

Dul becco' s MBBPHPEYSAERY| e' s Medi um (DVEM) suppl enented with 10% f oet al

bovi ne serum (FBS), 5m antibiotics/antinycotics solution (G bco BRL,

Pai sl ey, UK. Cat no. 15240-062), 2.5m s gentamcin (G bco BRL, Paisley, UK
Cat no. 1571010048} wehs gfowibinsoThonih figk (MaligeN(fd heQ Fifchest&igiNY eYSAVk  Cat
no. 11360- 039 er 500ms of nedia. Once confluent, these cells were

centrifdged 2Rmis of Balbecse'sadified FeglesdMedinm (DMEM sppnlementethwith Q% i on) of

identical nmedia.,.This 0.5 | s.. was then added.to t previ.Qusl y
di gested, pr g%ei?%ibf“élflg5GMFP§QU%§LW§B§%8§{#L%CB§%&S Hltgﬁ (ggbé:O f aflrsil?yut es.
The cells verg tgmoal 50005628 2. 5hR %n&ﬁﬁ&iﬁ'{@%é%I{LBiPMsi’éﬁ UrerCah8s15736-
USA) and pul sed at 170 volts and 975nF in a Biorad Genepulser Ii, and then
pl aced on i c849)and Znlssoditm pytuyategGiboerBRITheaisieyt, [TSK weatenat. 1éB603Y pet ed i nt o

20m s of DVEM 10%-BS as descri bed above apnd grown gverni ght at 37C, 5% CQ2.
Twent y- f our RAGYPS OEateé}a,- Oree coufnety e C@Eﬁwgf’ier(ﬁa@ﬁ“%‘dn cspligeided in
85m s ofy sel i oAl . s af: / hi ne
and 160 "o [SuiptBel 0 SHER (ARRRRENH oF toBlal melle" e 83 cR el DA
sel ective agérhadiarotthe DNA paeirsiofdidird pprécibRavy ashisispestei and incubited was

then aliquoted into 4 x 96 well 1plates ) ] )
on ice for 5 minutes. The cells were then aliquoted into a 2mm cuvette (Biorad,

Hercules, CA, USA) and pulsed at 170 volts and 975pF in a Biorad Genepulser II, and
then placed on ice for 20 minutes to recover. The cells were then aliquoted into 20mls

15 of DMEM/10%FBS as described above and grown overnight at 37°C, 5% CO,.

Twenty-four hours later, the cells were centrifuged and resuspended in 85mls of
selective DMEM/10%FBS (as described plus Smls of 25mg/ml xanthin¢ and 160ul of
2.5mg/ml mycophenolic acid per 500mls of media. These are selective agents for the
20 gpt gene of the psv heavy chain vector). This was then aliquoted into 4 x 96 well plates
~ in 200pl aliquots per well. These plates were grown for 10 days, until resistant

colonies developed.

Production of human antibody by transfected cell clones was measured by ELISA for
25 ‘human IgG. Cell lines secreting antibody were selected and expanded, initially into 24

well plates. These were then expanded up into 25cm? flasks and 75cm’ flasks. ’

Antibody production was assayed by ELISA by comparison with known concentrations

of human control antibody. The best antibody producing clones from each transfection



in 200m aliquots per well. These plates were grown for 10 days, until
resi stant col oni es devel oped. Production of human anti body by transfected
cell cl omweqowss3sreasured by ELI SA for human 1gG Ce | | i npeT/SB01/6226(g

anti body were selected and expanded, initially into 24 well|l plates. These
were then expanded up into 25cnB flasks awd 75cnB flasks. Antibody
production was assayed by ELI SA by conparison with known concentrati ons of
human control anti body. The best antibody producing clones from each

t ransf ect i onwere theh erpandpdintie 17 3cnt’ dladidznd She dtaakdomes drozbe dovh &1 liglidnes
frozen down in liquid nitrogen. No anti body was produced fromcells
transfected WHM®HH version C. It is unclear as to why but considerable
nunbers of transfectant col onies were produced on three separate occasions
and no anti body produci ng col oni es found. The production of variants

carrying VHo No/idibaay wdsromsed 8ok HliS Gradsfectesd Withoe g veldin HGt WamcRat as
continued. Exanple 5 - Production and testing of Del nmuni sed a340

anti bodijes Aie Whydpt versidenatilé menibérs ofitraofectinttoolanidsi were psoditced onuhtear es by
stirring with 0.5m of, ProSepA (Bi oprocessing Ltd) overnjight. The Prosep A
was then i sofERAYC BECasions ﬁF&@O@ﬁMtH@&%&lwg - weE RPgRigngfi h 0. 1M

gl yci ne pH3. : 4 a I nj . i f.ied
ant i body preggrrl%ﬁy%én@l\&/}gﬁg’bf %g%@%g?ﬁsﬁgg@ﬁﬁc} agﬁ@?ér}gﬁ%?bh&?yn’%? g%{s(r)frlgetd at
4C. The conceattimiedon of purified anti body was determ ned by ELI SA for
Human 1gG The a340 DI antibody variants were tested in an ELI SA for

bi nding to A431 cells (ECCAC No. 85090402). These epithelial nonol ayer
Oy ot ME" (HRATRE 3 6 Prauclils hhdvesthg of BelSindled S55toolfeS™ 20 2re
Antibody was purified from 500 ml to 1 litre static cultures by stirring with 0.5ml of
ProSepA (Bioprocessing Ltd) overnight. The Prosep A was then isolated by affinity
chromatography. Antibody was eluted with 0.1M glycine pH3.0, neutralised and
15 dialysed against PBS overnight. Purified antibody preparations were filter sterilised
by filtration and stored at 4°C. The concentration of purified antibody was

determined by ELISA for Human IgG.

The 0,340 DI antibody variants were tested in an ELISA for binding to A431 cells

20 (ECCAC No. 85090402). These epithelial monolayer cells over express the
epithelial growth factor receptor (EGFR). and are therefore suitable for assaying
binding of o340 to the EGFR antigen. A431 cells were grown to confluence in 96
well plates in DMEM/10% FBS media and 1% non-essential amino acids (NEAA,
Gibco BRL, Cat no. 11140-035). The media was then removed and the cells washed

25 3 times in PBS. They were then incubated in Immunoassay Stabiliser (Quadratech )
for 1 hour at room temperature. The solution was then discarded and the plates left

to dry for at room temperature. Plates were then stored at —4°C.



bi ndi ng of a340 to the EGFR antigen. A431 cells were grown to confluence in
96 well plates in DVEM 10% FBS nedi a and 1% non-essential am no aci ds
(NEAA, Gwoor8RBEs Cat no. 11140-035). The nedia was then penoBedozed t he
cells washed 3 tinmes in PBS. They were then incubated in | nmunoassay
Stabiliser (Quadratech ) for 1 hour at roggn tenperature. The sol ution was
then discarded and the plates left to .dry for at roomtenperature. Pl ates
were then stored at -4C Assays conparing the a340Ch anti body with the

original nur iAzsayséthpatiopet ¢MOGH abibedp widi the ofifinhhueinb B340 istoRed M
(Figure 9). Washes were perfornmed with PBS with 05% Tween (Signma).
Det ecti on’ wasompaiabledrinding of die ghimasticifosa Eigireght Nnshenwererpearfonmed withyG

(The Bi ndi ngSi.t €. ant i, use Bindjng Site,
Canor 1 dge. | ORPSrgrh TiRRaStten (il DetetfoR sRam e Sbdit o8 f i8S cur “uas
devel oped wi wna 268 aAteaﬂﬁ rﬂhﬁw & AHEBiAd@hE site! J -
The results are not |rect rrgar(gltl)5 enéiuegtso t%ﬁﬁbn@é’%f(ﬁ?% n}?ah{ll(
secondary antmdnse (Hs B\mﬂmgpthtee Gandiridge UKD dor cidmbéridambmoageeantibodies
However, this clearly showed that a340Ch bound the EG-R of A431 cells and
coul d be useﬂeSHECtﬁ’eb’osCf’lox‘}é wap AEYRopadovitiy aphery lenredipiinn sWpstaate (Bigitaes  of
the DI a340 a Towassay the DI a340 variants, doubling dilutions
(from | QOng ggéfemﬁltofs)et I?K?he DI variants and a340 chimmeric anti body (al so
from| OOng per well) as the positive control were applied across an

i rmunassay plate. An ELI SA was perforned to show which variants showed

bi ndi ng of aTbgmitabreenQiabmﬂy gomparable dug40Gre wsatof ldiffigrentTieeondasyl t s of the
bi ndi n assa S,..f

L 3 Dei ed a340 heavy .chajns co |ned vvlththe3
Dei SR L PP, b RO RS THOv g ef S Cloarl
showed that «340Ch bound the EGFR of A431 cells and could be used as a positive

control to compare the binding affinities of the DI o340 variants.

To assay the DI o340 variants, doubling dilutions (from 100ng per well) of the DI
15 variants and 0340 chimaeric antibody (also from 100ng per well) as the positive

control were applied across an immunassay plate. An ELISA was pérformed to

show which variants showed binding of a comparable capacity to the 0:340Ch

antibody.

20 The results of the binding assays for the 3 Delmmunised 340 heavy chains
combined with the 3 Delmmunised o340 light chains are shown in Figures 10 to 12.
The antibody composed of Delmmunised heavy chain versions b and d combined
with DeImmunised light chain version b, ¢ and d showed equivalent binding to A431
compared to the chimaeric antibody, indicating that the mutations introduced to the

25 Vi region do not compromise the EGFR binding of «340. However, the
introduction of the mutation unique to Vye (V-A in CDR3 of Vy,) resulted in a loss of

binding activity towards EGFR of around 3 to 4-fold.



The anti body conposed of Dei mmuni sed heavy chain versions b and d conbi ned
wi th Dei muni sed |ight chain version b, ¢ and d showed equi val ent bi ndi ng
to A431 ovopussads to the chimaeric antibody, indicating thepCTAGBe1/mM2e@t i ons
introduced to the Vk region do not conprom.se the EG-R bi ndi ng of a340.
However, the introduction of the nutatiomunique to VHe (V-A in CDR3 of VH)
resulted in a loss of binding activity towards EGFR of around 3 to

4-fol d. The dei muni sed version V d.V Kb was sel ected as | ead dei nmuni sed
a340 anti bodyheHeikmGRIBERYEAEIdnONdYV I FaPdlenéd & leMifeianhiRa o RO mitidbdpf
this last epitope led to a considerable |oss of EG-R binding by the

anti body. Exasr continedriniy one potepiaglMB§yepBopoe Renoehl adthisdas epuvope ledre i body
and EG-F The Gene .Joc | | re.package for Macintosh by Biosoft was
used for pai ?\ﬁoggégééﬁéﬂiseoé‘g%%ﬁg&%%r%{t PY-sequences to identify
areas of simlarity/ honol ogy. Wien the CDRH3 regi on of SCl OO was conpared
to the protein sequence of EGF, am no acid honol ogy was observed in two

di stinct5 r eqgiFanaplic EGminbackiBomolohe Betvves §CY 60 Muns clontiiARilgd) kg FedF on
the NWR resolved structure of EGF, they were found to be brought together
by secondary structure and resenble SCI OO CDRH3. Exanple 7 - Denonstration

f 1 nhibiti oryaf [%H.‘{pdll [ ' -1 RPM
2640 suppl engﬂr}lltgg(fh\?\f%@geyggg oet ép%k%?% Fogg\?f%t%n]mtgt% é‘?%@%g %%%‘?Edg%ql Voxi de.
Conf | uent cultquease aimparabh ef preltdis seymercds ao idestiBoareast df similpdiyhbhidldsy. washed
and re-suspended at 04 .cel . 100 m i quots qf cell su sion
wer e th_eﬁ G ?@éﬁs@acﬁ% fegien %%f‘é@}%\aawmﬁ tIBﬁ]_;? BB SERRESS 94 HH
i ncreasjng agpiY §ci@Boﬁé%gﬁh%%b@é}%&)&%ioecgtﬁi@é@o%g@fﬁ@Pﬁ?i&Vé‘%Y,@héN

VHd, V Kb) antibody. These Cultures were or °5 days and the nunber of
remai ni ng vi digseregadrssvare highlighted obyheNYR adsolvied betctsteaif (g théfheereesul t s

are the found to be brought together by secondary structure and resemble SC100 CDRH3.
Example 7 — Demonstration of Inhibition of In Vitro Tumour Growth
15
A431 cells were maintained in RPMI 1640 supplemented with 10% foetal calf serum
at 37°C and 5% Carbon dioxide. Confluent cultures of viable cells were harvested
with trypsin/EDTA, washed and re-suspended at 5 x 10* cells/ml.
20 100 pl aliquots of cell suspension were then dispensed into flat-bottomed 96-well

plates together with increasing amounts of 340 mouse antibody, deimmunised SC100
(VydVd or V,d,Vib) antibody. These cultures were left for 5 days and the number
of remaining viable cells determined by crystal violet staining. The results are the
mean +SE for quadruplicate wells. Where error bars are not seen, this is because

25 they are so small they are covered by the data point.

Both the V;dVb and the VdV,d SC100 clones were able to inhibit the growth of
A431 cells more effectively than the mouse monoclonal antibody 340. Indeed, the

V4dVib clone shbwed 70% inhibition of cell growth.



mean +SE for quadruplicate wells. Where error bars are not seen, this is
because they are so snmall they are covered by the data point. Both the
VHAVKb amvdo nhig81841dVKd SCl OO cl ones were able to inhibit tpheT/gBowoI2Of A431
cells nore effectively than the nouse nonocl onal antibody 340. |ndeed, the
VHdVKb cl one showed 70% i nhibition of celh growth.dainms 1. A hunmani sed
formof the anti body 340 obtainable fromthe cell |ine deposited with the
ECACC under accessi on nunber 97021428. 2. An antibody as clainmed in claim
1, conprisin@ldihe CDRH3 of anti body 340 provided in a human anti body
framework. 3. An antibody as clainmed in claim2, further conprising one or
nore of the CDRLI, CDRL2, CDRL3, CDRH and CDRH2 of antibody 340. 4. An

anti body as ¢l ai in ¢lai . 4 Si n r.var i.abl

anti body 3400 o Aifefisd gl of BRORHbEY Re oiHRE R bRl YRl ng
a subst anti alyitR9hd EOACE uhitg a¢adskidRn@nibegoroRiafg.anti body 340. 6. An
antibody as clainmed in claim5, conprising the variable region as shown in

Figure 3. 7 An anti body as clal med in claiml or claim2, corrpr|5| ng one
of VHb, c, or e, and ope o din

: nt i ai
claim?7, COIT%)I’I si 1§ 20HROGHH (‘W(l&l grmg]rqgnalm&oxppgsmgah ﬁgﬁﬁ Bg bgg?%ftg. med
in any one ro?ld%ﬂqﬁa%uhﬁn%nu ﬁbﬂﬁe&/&% human anti body frarrevvork is all or
a part of t constant region human anti body. 10. An anti body as
clainmed in any preceding claim I [ nked to a coupling partner or effector
nol ecul e. '

An antibody as claimed in claim 2, further comprising one or more of the

10 CDRL1, CDRL2, CDRL3, CDRH1 and CDRH?2 of antibody 340.

4. An antibody as claimed in claim 3, comprising the hypervariable region of
antibody 340.
15 5. An antibody as claimed in any preceding claim, comprising a substantial

portion of the variable region of antibody 340.

6. An antibody as claimed in claim 5, comprising the variable region as shown
in Figure 2. .
20
7. An antibody as claimed in claim 1 or claim 2, comprising one of Vb, ¢, d or
e, and one of Vib, c or d.
8. An antibody as claimed in claim 7, comprising Vyd aﬁd Vid or Vid and Vib.
25

9. An antibody as claimed in any one of claims 2 to 8, wherein the human

antibody framework is all or a part of the constant region of a human antibody. -



11. Nucleic acid encoding an anti body as clainmed in any preceding claim
12. A vector having one or nore control sequences operably linked to a
nucl ei c ax0di/sm3gl ained in claim1ll to control its expresBCDGBOL®22A cel |
containing nucleic acid as claimed in claim 1l or a vector as clainmed in
claim12. 14. A nethod of making an antibpdy, the method including
expression fromnucleic acid as clained in claiml1l . 15. A nethod as
claimed in claim114, conprising growing a host cell as clainmed in claim13
in culture urer appamijbodpte clone in anyprededaly daiusBnled tald @wpbxppassron of
the anti body. 16. A pharnmaceutical conposition conprising an anti body as
claimed in afycHaeopbmolactlens 1 to 10 and a pharmaceutical |y acceptabl e
carrier. 17. The use of an antibody as clained in any one of clains 1 to
10, or of a nucleic acid as clainmed in claim11, in nmedicine. 18. The use

of an anti body. as NiciifBéldiefcatiig Qﬂ%ti—bfod? laicliBmdd fPankObreddisyf clainpuc! ei ¢
acid as clained in claim11l, in the manufacture of a medi canent for the

treatmerft or prophylaxis of cancer.19. A nethod for the treatnent or
prophyl axi s cancer, conprising adm nistering to a supject  a )

t her apeut | calqltzy e @E%‘f?w% _ 3&@%9&?{91%?63 048 OB¢ra e RRAPIERE of
claims 1 to 1049 fifhes ifbGingh % Bcntfd1 s Brfresdlof! @l M 11.

13. A cell containing nucleic acid as claimed in claim 11 or a vector as claimed

10 in claim 12.

14. A method of fnaking an antibody, the method including expression from

nucleic acid as claimed in claim 11.

15 - 15. A method as claimed in claim 14, comprising growing a host cell as claimed
in claim 13 in culture under appropriate conditions which cause or allow expression

of the antibody.

16. A pharmaceutical composition comprising an antibody as claimed in any one

20 of claims 1 to 10 and a pharmaceutically acceptable carrier.

17.  The use of an antibody as claimed in an}} one of claims 1 to 10, or of a

nucleic acid as claimed in claim 11, in medicine.

25 18.  The use of an antibody as claimed in any one of claims 1 to 10, or of a
nucleic acid as claimed in claim 11, in the manufacture of a medicament for the

treatment or prophylaxis of cancer.
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19. A method for the treatment or prophylaxis of cancer, comprising
administering to a subject a therapeutically effective amount of an antibody as

claimed in any one of claims 1 to 10 or a nucleic acid as claimed in claim 11.



