; €3ep6NTT1 7 NOV 200 WO 01/88138 PCT/ GBA / 02226 HUMANI SED ANTI BODI ES TO THE
EPI DERVAL GROMH FACTOR RECEPTOR The present invention rel 4tNY 200 hunani sed
anti bodi es _and fragnents thereof, and in particular, to E%r@bi@%?

anti bodi S¥OLHBR® i ¢ for the epithelial growh factor red&pt teR) .
EGFR is a tunour-associ ated cell surface antigen, and hence a wel |l -known
target for antibodies, Durrant et al. (Prenatal Diagnosis, 14, 131-140,
1994) descri be a nouse nonocl onal anti body, known as " 340" , which binds
to EGFR wi t h higimak@rs prabdoies toyrns ApIDERMALIGRD® TIRRET@SBEARGIORhese ant i bodi es
I's deposited with the, ECACC under accession nunber 97021428. Mbnocl onal
anti body 340 was raised agai nst the osteosarcoma cell line 791 T.'

| mmunopr eci pit ation st udj.es 0 that 340.recogn se r .

gl ycopr ot ei n pﬁeﬁF’g&'El‘feﬁ'ﬁol}/\??ag?ﬁ%%%mﬂﬁﬁé?&@ﬂ&ﬁ%% %gg%%gg&lggeﬁg%&r%ur s and
pl acental ti $3uiRslar, 16 hFnRR ed RO IPECiFIB FHEME epithefihl SO tH factdr réceptef

anti gen showed sequence i1dentity to the epidernal growh factor receptor.
To confid m t BGFRUO anti gen was EGF receptor, radiol abelled EG-F and EGF
receptor antibodies were shown to bind to the 5340 anti body antigen.
Furthernore, 340 could conpete with EGF binding to its receptor, and EGF

coul d conpet @GHR 13 a3iforOdssdtiidie &l Juefatcd sntipeh, ARMenfed RRHIKv6wWA targétesr have
shown that 340 binds to colorectal, 20 gastric, ovarian, osteosarcona

tunour cel | entihedies TNt erbPrenase) Diggnagin $4s1¥1ok0a 119949 sksaHeASt s and has
b d t t L, cells. f ar nal . |
monocl onal - Rt mpREIcha Sftady VeRREIR - SH6% whilf Bitne RRUGER Wil BB TOUSE

br oadl y10 nt ospestficitfl @gesll lafe: expréssib tHess aritiballieh isnibpbgiteli it the EPACC 25 but do
not inhibit binding of EGF, and anti bodies that bind to the receptor and do

i nhi bit bi ndPRr gecessipn munker PFABIA28 n Mongslanplantibadih4®, ps raisedrgaimst t er

group. the osteosarcoma cell line 791T." Immunoprecipitation 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. -
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i 7 NOV 2t~~ WD 01/88138 PCT/ GBOLl/ 02226 2 The use of rodent, especially
nouse, nonocl onal antibodies for therapeutic and in . vivd diNgygnzegg i c
applications in man has been found to be limted by i mune responses
elicited WP OY88B®Nts to the rodent antibody. The devel oEIHEBU02RH- cal | ed
"HAMA" (human anti-nouse anti body) responses in patients has been shown to
51limt the ability 'of antibodies to redch their antigenic targets,
resulting in reduced effectiveness of the antibodies. In order to reduce

t he HAMA respqgnse fhi r%eri C .gﬁ]ti bodi es halvelbe n devel&ged i.n i.ch the
mouse vari abl ¢ UV O gF I ESPEFAllY mopsEy Mogogipual aptibadics SR thsrapegt anf i ons
Such anti bodipg dizpBstf pREtiohd 1 Bal haé vesk tddnd t@bé HRsEH bY hemiRYISe V region
conponent still provides the basis for generating 10 i nmunogenicity in
patients (LoBespbnsss elicited by patiendeto thiarodencantibodici The drvelpdenuodo-calledt, 1989)

. Therefore ty l,,0 for humani s nti bodi es has been.devel oped wher eby
he conpl enendiiay WLEER ARG S0PeRa TFBoRss 1t POIFISIE PERETPVAT | body ar e
grafted onto iime abilitest fifiBodiBdtol reAdhqReit SntpiRRargels ,eﬂz'sﬂﬁﬁ% irl Rddegat e

anti bodi es where the only " non-human" conponents are the whi ch are

~15 adj acent effectiveness of theraptibodiesr dgiondes to Fisines the HAMAneespense,chimagricsed t hat
sinple transplantation of the often resulted,| duced affinity of
the’ humani seGRaMASARYe Biea ORI A thh Bt ekl (VA SR BRI o n
non- human amig\thedmhids chstdnd €CYHaBRAs .V SI@LARBodiE SRR SvetadinlcBy Ldefsl, t O

restore the affinity. 20 The ‘conmon aspect of thesée nethods for t he
product i on ofltkangh thesmouserN rdgiohi eompiogent gtill peetidesahe basisdior genendting ar e

Cielly nons b L1 | ; ki s
achi cvel has RRRHHR B P LB PB4 el n R ot Ao o st W20 00s1 bl o
into the rodépi4,a989)borherefbie technsd@Wior Midianised hatibdsdl Mas bedRicvelepsiequences

or "epitopes" can be i munogeni c in humans. Accordingly, technigues 25 have

been devel op&#eieRy i compleraantasily defpuninigaegigen(GRRY dram thegadent antibpds| ysi s

(W095/ 52076 SrEapoT R aoE v ReBhe RBBRE: e IERhE. REFRELT) 02226 The

i nvent ors hawstitpdies wherk the oBlyi “v@d-hvufast ecmpeientsiee GCPRE vhilard known as

either gs fSéSig:h (i.n the case of the nmopuse human chinera) or ~" SCL00" (in
o

the cas ¢ Lt Empn fFaresesak segfonsi doweygu dewas spenredfised Bigt simpie h a vi ew
to provi di NGugngplanfitibR bt the ISk bt YehRE M réaubQPierntd 5FAE Thithiea L hEY have

f ound t hat

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 (W 098/52976 and
WO000/34317).



5 such humani sed anti bodi es showed simlar binding to cells expressing BGFR
to the original nmarine anti body but had an increased ability N@y i2gki bit the
growt h of | s. Thus ) according to a first aspect sent

i nventi on,ﬁpﬁg?éeig% s provided a 10 humani sed form of the a‘%"%@g@%go
obtainable fromthe cell |ine deposited wyth the ECACC under accession
nunber 97021428. . , It is preferred if the anti body of the present

i nvention conprises the CDRH3 of antibody 340 provided in a human anti body

framewor k. ThghahiveRofiyhatB yrdduéddiimahised QoM ions 6f ARSB40antiBydy (Rhowg Ot her
CDRs of the heavy or |ight chains of 340. Such CDR s are shown in Figure 2

of the acconpgiter mg “ QM "nds theicasenefythe mepse kenaniohihgrprer, 53¢ LY in &gi on of
anti body 340. The éari abl. e .regi an ot her c{ha"l.the h ;Slgrvar.%%?l.e regi on may
be derived fr&H CWL%SSF 1oSh WO reduger ipm B MRS HTEL For  maki ng
such anti bodi ggvafify & BENFallyfustiPthRfdpeuticdbole XBRXpEatedl, AEPh&Ve forlld HatS.
Patent No. 5,225,539. The variable region of the antibody outside of the

hyper var isabl eswchdiuganised antibodie shawedisinitrr fhingdingrioresls expressingt EGBR yo $40.

o, horBl PR AP S50 B el ARYLay Sl e GG B
(Celltech) angeit, 816,567 by Cabilly (Genentech). Thus, in a preferred |

enbodi ment, the antibody conprises the hunman anti body framework and a
substantial portion of the variable region of antibody 340, preferably the

vari abl e regi _ I DeEl gur 1. 7 B 200 MO 01

PCT/ GBOL/ 022229915il RectRBiR 4 f‘&%@&?‘n@&k‘? s Digepdny Jhete, Pﬁ# BB e numman

ant i bodyl0f r anpwBdrtised F6rn® B£the fantifiddy 3D oBta@iabR fAém MeSENIAERWepskitkd Sithqhd, and
one of VKb, c_or d) as disclosed in Figure 7. Preferred antibodi es conprise
a human ant i bB&AGG endenasdessign mumhen 9302H488.VKd or VHd or VKb. The hunan

anti body franmework is preferably all or a part of the constant region of a
human anti body. For exanple, hunmani sed anti bodi es based on all or a part of
the VL regi onltsspraferred ifihg anibody rof yhesrestnt avbetibnatomiphieésth€ODRHG ol end to
anti body I|ight %0 cg@ n cpngtang domai ns i ncl udi ng human_ Cx or C7,, chains.
Sinmilarly, anPi0ed 2% proxidsd gha Buman,gotibody, framgworks cThg-antibpdiomay BBWST i n
Flgure Asmay &fnit 806fmdke St bl CHRs MRy Or At linP8f 34 s
i rnmunogl obul i n "heavy chain derive rom any an¥| 0 isotype, e,g. 119G

| gA, |1 gE and CHRS arecshawy inFigune?2 iof tieyaoeorspanyinig aissweings . Pk mhdycookmprisy thegd  and

lgGh 119G | *h E:F\;agglglg 9égi&n50f antibody 340. The variable region other than the

hypervariable region may be derived from the variable region of a human antibody.
Methods for makin_g 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 (Celitech) and 4,816,567 by Cabilly (Genentech). Thus, in a
| preferfed 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.



Monocl onal antibodi es can bl ock |igands by binding near the |igand binding
site of the ligand' s receptor and sterically blocking accet3 Now bog ! i gand.
Al ternativel the antibody may nolecularly mimc the li and and | nteract
at the |iYH48818di ng site. The inventors show herein t hESVEREO3%E ant i body
and its SC 100 derivatives are 20 unique as they not only bind at the

| i gand bi nding site but show anino acid Hormpl ogy with two distinct areas of
the ligand that are brought together by secondary structure. Furthernore,
the inportance of the CDRH3 region was confirmed in cell binding studies.
as, when a single amno acid was changed within this region, binding of
SC100 to EGF rinwastherosisiodanér] the aREhtd§Eomplibs thé'RirhAfaritihody BAmSR ok ndbody
with CDR regions show n honol o y with peptide |igands can effectively
conpet e wit h one@aabs &rd on han digrlessd an Figbep.cand ompef Vebic endrasidisclosed ock

i ntracel | ul ar, i ssoclated with |igand/rece |nt

this exanpl e, Zjéa’é%k %&Bﬁf‘ia@bﬁﬁaﬁﬂm@ﬂﬁf adﬂ‘bumg?& ﬁﬁrP %%&?ng its
interact 5on vdnHiv,idtos Vd' ok W bNOV 2U0 w0 01/88138 PCT/ GBOL/ 02226 5 receptors
results in inhibition of cell growt h and apoptosis. As EGF receptor are

wi dely over-expressed in mali gnancy, bl ocki ng EGF receptor by either drug

par t1 cul ar |y erbiph Rt Hmetlel¥ s preSrERC e SRR Bt BEBurg Rl ° 7
regression i I‘huﬁxaﬁmnﬂiﬁ‘iﬂdyrfﬁdﬂeiamﬁlé Rithdnked afGbdans bagedoadilf dradpdrhofthewber  of

ways, the term "antibody” should be construed as coveri n%q any speci fic
bi ndi ng nenbdFeigh SQQYB’S‘P%&‘E‘? Reomhbe attashedcnt tepitierienminaliend t prtibody lighted

Flmct | onl” ehriigptith SohBE RS A CERY ChIARIE Sl ARl Yo
pol ypepti de cmsadransalm @ypurt oM ¥yl regioh sibvai d¥ipere QOHEY Be attdchétb@ th@ea- shown

that fragments of a whole antibody can performthe function of binding

anti gens. Exaspiea epd toalhen pajt efrangmsmineglepelin heavy ghair dpriveddgemany consi st i ng

VH1 and CH1 apodR ieide, 2. LGN, 16 b 10hF aid ) GHHIE RoupRgmb st Uy, 1 "
domai ns of a paitivglady dgG1 badllpG4( i IglG1tibprefebed, r agment (Ward, E. S. et aI

Nat ur e ,}41 544-546 (1989)) which consists of a VH domain; (v) isolat ed CDR
regions;- (vi) F(ab')2 fragnments, a bivalent fragment conprising two |inked

Fab fragnment $Modo¥iohdl ahtibsHi& &H%ﬂd&kﬁ§ pﬂéﬁ%llﬁ@drﬂé uéar(tﬁé:f:%%déb%%eh& & WH

p.(.)

domain and a VL domain are I nker ows the two
domains to ai@d@ﬁaadermpfoouand stericailyi byeniing) accéss ¢p thetligaddi Adtemmtivdly, th&ci ence

242: 423- 426 Hust.on e SA, 85: 5879-5883 (198 (viii)
bi speci fic s.g“%‘gi%g}@??é{ﬁﬂ°lﬁ‘€)ﬂﬂ yﬂ@cﬁ%aﬂggﬁ ieaehat el gap&%mdggg)asggd, es"
mul tival ent Qhe Mvehtofbow Hebeih Fag fHRP4D aﬁﬁmiyraaatﬁ%chmo%ﬁ@aﬂvessm@n 25

(Woo4/ 13804 ~P. Hollinger et al., Proc. ) Sci. USA 90: 6444-644.8

(1993) )20 DP&’HB@!P%@%B@ qnly bindet ﬂledtga@bbl}aé@gﬁlt@lb@t shewctminehsigept i de
conpri sing ahf)l'nf)l%ﬁy T distindt afeds3Y theol‘i)g V\cha% areebroughq 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



PCT/ GBOL1/ 02226 conprising a binding region of an i munogl obulin Iight chain
and a second domai n conprising a binding region of an 'Im"rum)g&wb?lmn heavy
chai n, thegydyksgqgnei ns being linked (e.g. by a peptide li’ﬁfﬁﬁ) but "unabl e
to associated wth each other to forman antigen binding D1/02%16 gen
binding sites are formed by the associatign of S the first domain of one
pol ypeptide within the multinmer with the second domai n of anot her

pol ypeptide within the multimer (W94/13804). Were bispecific antibodies

are to be usertcepttmsesuitmin hhibiAVERE]L he BESHdSIC ADBGIOEESRor 401 Ch can
be rranufacture%ﬁ'n avarie%,of ways (Hollinger & Wnter, 10 rrent
Opi ni on Bi ot e¥I{F8] OVer-g¥psessed; spmaligyiancys bipckivg tatepthehy eihdr drug orf r om

hybrid hybri dgiBsdieLinniiR t bi speci fic,antibody fragnments
ment i oned above. é(Ih%é)rray ggi}%?l@%?‘g%l eﬂt%?)e fragenis.aaye heershowgito e ahodi es
rather than weoti@lalyt éfteotivein. cobibaieigh eBenddiBerisy M &%@M%ﬁé&g{o—a%w thout
an Fc region, using only variable domains, potentially reduci'ng the effects
of anti-rdi otWP%l Qelsi i on. Cther 1S forns of bi speci fic antibodi es include
the single chain "Janusins" described in Traunecker et al. , EMBO Jour nal
10: 3655-36S9 (1991). Bispecific diabodies, as opposed to bispecific whole
ant i bodi es, rhs/anibediebeanptrerthodifibdinl 3/ niHek W wa gada@énhh%gtiﬁ&ﬁ" f ﬂ&%@i ly
constructed and exgressed in E. coli . 20 Di abodies (and nany o? er

pol ypept i des “OBEHICE S SPNETiBE APy sresiiiechinding membphorowbstance Havingiartgnding -

specificitieg il : ' phage di spl 94113804) from
libraries . If ﬁ%ir?_e‘bgg Enq%??qﬁeg%gécgﬁ%ﬁg :@h{]gh‘gé“ﬂ’e Ve{:scﬂ‘?gg%f%’t agALS; st ance,
with a 8Qeci dedvativesifomtionsl cagivhlents aﬁ@hbﬁ@laé%s dfAgfbciids| chﬁ{dﬁasg%g_ be made

/ peci

where the ot helr arﬁf’i s var,jed and an antibody of appropriate ficity
sel ected. 2SPRYRBERYCE SATPHPING 8p immHneglobylin; mdinl i n variabl e domain
W ll conprise at least the three CDR regions, together with their
intervening framework regions . Preferably, the portion will also include

at | east abofithasbrep spwaithdtdragments of b vdiold dntibodyPcah PelorRQAARIHL4B8138
PCT/ GBA / 02228 4. .1 1 and fourth framework regigns, the 50 % being the
C terminal 5%@5‘%? a%‘f%éé”fﬂ %g‘PmPEE\HEWBFWEr TSRLS eI (1) the l?abtfagmenmonsist?ng of the
fourth ¥ranewdVk, Ve iCINand"CHil doMafk: i $h ] r Ip or
C-term nal egg%of t he substanti al pa_(;l? Ofﬂ?ﬁg@ﬁ\}%ét!lg ‘}%thgo%&ﬁbﬁa?dbe t hose
not nor mal | yCHd domaipsediinite Fviftagment tonsistingiof thad/Ivand VE dosedseifn sifp@d ons.
For exanpl e, I 1 O ant i i f the present invention made by
r econbi nant %’%%B%émﬁ%cug‘%@%ﬁﬁm?’gwaﬁi?%gt Ffear}i'rﬁ‘?’W&Mi%ﬁ'W (RBI)C- t er ni nal
resi dues encwhiehl cimsistd ofkeVH dondaiVrR6lated IBR rldibRt fvi i her
mani pul at i ontﬁstle[ﬁ%gi ncl udi ng, t heqi nt rgducti on %‘?@f ?‘ﬁlﬁg@g )?gra‘%llcﬁt%\/%ri abl e
domai ns of tHe"T et comprising;tive linked Fah fragmenis vidkssingle cheih Fy
i rmunog@bobul métedige\ v hsrei t : ' e, domai ng, (f exanmple in the
production of _di ab_o%??s)) ge:relggag\t/ g cﬂ)%faé%gxfdsf‘gg %ﬁ%%‘féb“ﬁ‘f"g{’%rpépté@t ai l
bel ow. linker which allows the two domains to associate to form an antigen binding site -

(Bird et al., Science 242:423-426 (1988); Huston ef al., PNAS USA 85:5879-5883

(1988)); (viii) bispecific single chain Fv dimers (PCT/U892/09965).and (ix)

“diabodies”, multivalent or multispecific fragments constructed by gene fusion

(WO094/13804; P. Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448
(1993)). ‘ -

25

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



Al t hough in one, enbodi ment of the invention, antibodies con})ri sing a pair
of bindi ng domai ns based on the amino acid sequences for tHel WOV VH
regions 1 tially as set out in Figure 2 are preferred, single

bi ndi ng dgvrr‘éyﬁistlggsed on either of these sequences form FEHGN2RGect s of
the invention. In the case of the binding domains based on the am no acid
sequence for the VH region substantially éet out in Figure 2, such binding
dormai ns may be used as targeting agents since it is known that

i | obulin VH.d i ; ) bl f bi ndj. t ti in,.a 20
Spoci T Pc mannEYPHEIRE A LRigSeiph bf o Geunozlahulic RabyCbaR anh sefh domit 1l ng
dormi ns, t hes gy AR S bifighegibs 6flart g?xiﬁgﬂogwggfme{;@%@%}@%m&%ﬁ@ ns

capable of formng a two-donmain spec I ng has 1 n vivo
properties asbejoptinksl (erg. byagleptide lidker)mt andblhindisexiaedswith ezl dilerés n. Thi s
may be achieved b hage di.spl ay screeni ng met hods using the so-call ed

hi er ar chi cal g‘ﬁﬁ’l %c%’ﬁlﬁgmglpgﬂngé}tzé‘ﬂﬂg%b}ﬁd‘gg SRS ALe ggg!ed ibY thepessoqiationofi n

whi ch an 5 Ndi et ackh0BY oyl PeMdic i B mAiniel 9 bft B of o e
to infect a cor?pl ete libr a?yqjg’f C ones1 encocflnng t gﬁtg{twgér‘&%aaf%n Ogr | ~
and WO 01/ 8&u@igr golypeptidewil() the PATHGBOIW 024/218804)e resul ting two-chain
speci ~l ¢ binding nenber is selected in accordance with phage displ ay

t echni ques such as those described in that reference. It will be

appr eci at ed bWheRsigpesific anBBodidt &1 B tsel Nbselddey SEHHTB R isfebRicCOR S
hypervari abl e and .vgjri abl e regions can sl():e rmso?i f?yed w t hout a{)%?{engct he
ability to bi#nibpdieR wigigh candermanufac@DeRl incayvasiety of wayseHollingat &oWinter, | be

oo 80 h SRro ol plednt 08 B4R ey o b Hreomeel apefelly Befram 9SS
preferably frigmrid Hybridomss)oP nd§ bd ah oBttelbishefic %nt%baztgfagﬁfeh@@ﬁenﬁaﬂedbe made

in the CDRs. In addition, the hypervariable and vari 10 regions may be
nodi fi ed so tavave.t Kayayshbropretenable toritse atFhdimerooyydishadiestrither than whele

specifically gi.gch: . ein.. Preferably the degree of_ honpl o (bet ween
respective h,ﬁgﬁé)s;s')gﬁ%?g&lilg%% slpg “Sh 6‘%’%‘&??@3 oyt a8 Feign, Iﬁe‘?‘ﬁy

non- modi fi ed vapiabie @bpratris Spotetially beiucing ltRpefecBbf Ynti-iBRfyRidYeddtRhaDiher/0 % |
further pref etrabl SO %, even nore (i)ref e.rablcéé_QO % or nost preferably 9S %
. Such rodi f i8S RIRsEKS aptpediessingipde thp single chaisy Jamssinsf dleprribed in

invention, pravhstee: 0 ﬁ@q) t k bility to bind EG-R and
to inhibit th%ugrovwr%ftgg'ge Isygg?ﬁaélg%\gg?grg%g%l?han anti body 340. The
term"antibody" is to be construed accordingly. The percent identity of two

am no acid se@uengjﬁs. r . of two nual ejc ac¢lid sequences is 20 determ ned by
al i gni ng t he C&Yh (51 ogigP: 45,9PPAsE t%b%wﬁ%wholsaaw@, may algo be gaps can be
i ntroduced i rpaitmmaflyrxﬁémﬁﬁaﬁ&da%gf @h b@%&fdilgldogﬁﬂﬁ% Al feR feEh%dg&‘E.“?&Ee) and
conmparing the am no aci'd residues or nucleotides at corr%spon I ng

posi ti o, THAYabogiest(and mgmnether palypeptideslsignaseantibody fragmeres)d mpgepsdte ch

results int i t lLdenti The percent id i L s determ ned
by the nunbe:BﬁlgFH ﬁgﬁﬁ@g{ S%Cafﬁf sgtelxv@dlnglggaﬁg%e @?PI%@%SM%@) ifh0m e
sequences beilibgarieombberechoi of the diab(%gl il ebd ké_?t corbtat, fofl 8anERlwith a
positions/total  # of positions x_log%. ~ 7 NOv 200 WO 01/88138

PCT/ GB01/ 022 Seecficity slirgeled pgains antigenck, then & bibtary dambe mepdeywheve éire dther
sequences ca i Si a mat hemati cal al gorithm known to those
of, skill i ngxir.?]gs ga%%.agﬁélag)g%ﬂﬁ%g °ggp%f°%?tﬁm{flr°&%“§?‘g§-ri thm for conparing
two seqlfences is the algorithmof Karlin and Altschul (1990) Proc. Natl.

Acad. Sci. USA 87:2264-2268, nodified as in Karlin and
substantlal 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



5 Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-5877. The NBLAST and
XBLAST programs of Altschul, et al. (1990) J. M. Bzol. 2315 H0B-AM0 have
incorpora’lt@% such an al gorithm BLAST nucl eoti de searches can be perforned
with the REBI ogram score = 100, wordlength = 12 t o FEBHGRYYOIALI eot i de
sequences honol ogous to nucleic acid nol ecul es of the. invention. BLAST
protein 10 searches can be perforned wi th7the XBLAST program score = 50,
wordl ength = 3 to obtain am no aci d sequences honol ogous to protein

nmol ecul es of i j .ai n al i nts._f C ar.i.son
pur poses, Gap;)fg?} %EX%HCQ%“%‘%&E? ?41 ?'&sséggmgggk Ft%erkgg?rhl%lggg"h‘%{m%hrs | .
(1997) Nucl ei draffiwdsk Regon a2 (B3R eraifd 504 bems hirkttrymewSkrBiagt can be
used to performan iterated search which detects 15 distant rel ationships

bet ween nol ecyiddifionplresidueapt e Nterminah gr Srtawrinaleadwé the bstantial partiofde - Bl ast

prograns, the I t f the spectjve .prograrris (e.g., XBLAST
and NBLAST) cé’gﬁ%bgyhéné%ﬂ ’@gg" eﬁ{@s&cﬁp 7 Wahgﬁ%pﬁﬁ?\ Ay .‘bagv.gﬁ%ﬂ%q"tféqgg exanpl e
of a mat hgmat ivﬁﬁiblﬁﬂ@ﬁﬁihfr?mﬂst i Bor eR&mpleY cnbeuctioioR khifdRied lof & préggHences is
the algorithmo~ Myers and MIler) CABIOS (1989). The ALIGN ' "program

(version 2.0) aysnton madeshyi recesnbinsms DOGL terdniquerciman rasui irethe intoddugkioncofifckage

has i J . it r.al gorithns .f | ysi
inoun 11 e S & HERA R A8 by i o iad PRtk AT s °
Robotti (| 994)maGipnfatibn sty linchBiigsti introdlcticlr 8F 1ink8id (B4 Aal£R€ Rodasifs b

Pearson 25 and Li prman §1988) Proc. Natl. Acad, Sci. 85:2444-8. Wthin
PASTA, |etup & EVERHAR i furden pratein sequences mckidingdmmnpglobylin heawy ehadsd of t he

it rs ol sorGReCRu b bebink (NP R b B g o PERM T 10

resul ts descr abdiscussddwmmue detail belowt SCL00 and fragnents and derivatives

t hereof can be used as cancer therapeutics to inhibit the growmh or induce
apoptosis of turmour cells as exenplified by inhibition of growth of 5
tumour cell | KRBSughdh ORL, BSihsuiREnt dfHdy ' o | Lvo 1 nhibition of

t unour xenogr afthI n nude médce.nAccor i"%‘g%‘: ﬂtﬁgaﬁbﬁéénnﬁ%%%g%ﬁfer i ncl udes
the use of " bindiggdnmeins dbaset odehé arninb aeid'seqienedsttbethe SG dndOV,pregivmber

ol ypept,i.des the ' SC 100" fam ly which are,capable of inhibition of
b el 6 81 By 8 5 i R aof Pacii ST PG dommine ReReA SR de. al |
or part of thethebbf thed sefiteneds fﬁﬁﬂ%’lﬂ%ﬂ%&qect%%f %&tnﬁhmbﬁ.s 1othe @& ofind r agnent

of SC 100 or of a polypeptide of the S l1es nmeans a stretch of
ani no aci d r cipgingdopmping based gn thesanpigo Acid sequegeroivs thenV i oegion aibstaxialg seat

| east about 7 . [ mano acids,, typically at |east about 9 to 13
cont i guous an?&rt\gngl&‘ag?,’ %D&?gﬁgﬁgfdgﬁlggﬁs?%bel%gi?s Jﬁﬁzﬁﬁ‘f‘g FBFNITSIAE 1HS 1pre
conti guous arknownahatdmnmndglonin Yy edBaiadhy c@#ab'l@@ﬁﬁincﬁﬁé’%g@t%ﬁ%bnﬁl% pr nore
consecutjve amnQ 15 acids. A "derivative" of SC100 or of a polypeptide of
the SC169 farmPF§C BRORRT. 5 fragnment of SC~100 fanily pol ypeptide, neans a
pol ypeptide nodified by varying the am no acid sequence of the protein,
e.g. by mani pul ation of the nucleic acid encoding the protein or by

al tering the Iptigt @iseiof ¢ithet bf thSuinglectdmninvptéitie Sinding! dvenalitt tHesd dafdiAOmaAg d
sequence rrayt; n\g%’ ve | nsgrti on, addition, deletion and/or substitution of
20 one or mor® Wi PSCHER Y copismentary domming capabiaefi feaniag gdwpslogrin nduci ng
an antit unourspdei€b SRR d . I ives involve the
insertion, adgi_ti oni,nd{ggl et oﬁwgrﬁég%‘ggéﬁ%épf#%ﬁegﬁg g&%&f ogreq,rl@\kgkheam no

aci ds, #Abre pndbasiesislisclased hGeir Tiiswmy beuetievadty phagé @ispihy Yerednidd or fewer,

nore prefera still aof 4 0 wer and nost preferably of | or 2 am no
aci dsponl y. l?llléfhods usmg(t)he so-cafleé ﬁlerarchlcaq dual combinatorial apﬁlroach 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



25 The invention al so provides the antibodies nentioned above |linked to a
coupling partner, e.g. an effector nolecule, a |abel, a drdd) Nevtzg n
and/ or a- &b bi/|hizs0r transport nol ecul e. Techniques for cqupling the

ant i bodires of /t tﬁ1e80i nvention to both WO 01188138 ' 11 ~P‘f%ﬁ?\99’%€ﬁ4

PCT/ GBOL/ 02226 peptidyl and non-peptidyl coupling partners are well known
in the art. In one enbodinent, the carri nol ecule is a 16 am no acid
pepti de derived fromthe honeodomai n of Antennapedia (e.g, as sold under the

n P t - n . . ' t N 3 h |
rest duc. | The T st 6 iR S RAE theBefis BT dooBrdais Wi phagbo 1
WO 911 18981. dibplay, tecintiquas siichs fiost AescribyE i thaitefibenche | abelled with a

detectabl e | abel, for exanple a radiolabel such as "3l or 99Tc, which may
be attached to. using conventional chem stry known in the art of antibody

i ing. Lab . DG ] | h. h .sh

bor oxi dase. apaf oS foprRitiety 3oL IANIR BOR sl UE NeQRr R HEEDRY 1 whi o

rnay be flet e(hypetvaﬁiﬂ)lds)hndﬁamtablbaegoﬁmiB‘eirﬁodiﬁmﬁ&)ﬂ@(;sﬁfgtﬁbLl_ﬁjliﬁl)ﬂoq}iﬁ/qb e.g.
may be

| abel | ed avi ﬂéCgF Therefore, antibodies of the present inventio
| abel l ed wit R-ufiet eermie, (R regionscf theinvention avill batsither idensicalier Highly ns

such as rici bacterial carboxypeptidase or 15

ni tror educt a?&ﬂﬁ&ﬁﬁ@sﬁ%ﬁis@%@%ﬁ 1% Otcfgfﬁ%Fst fﬁﬁcp%rﬁ rﬂ’é%th ﬁ?@o &eysvét dr ugs
at the site df contemqdated Haefromt i o] ipeefe@bly! i6in A6 4€ Bichl AVIE@LI QN1 pRY be
generated whol | v. o.r%%%rt{)%/ bé? chem cal synthesis. The antibodies of the
present i nveﬁ?l?%ﬂltle Y b ggde i the CDRs: cla a@ditign cthe diypeyvaniablednd esiablel i shed)
standargh | i qud ¢ ; Loz S6. tide nt hesi s net hods,
gener al descﬁ%@(ﬁ@%ﬁ%ﬁ%%a?g%%(Sﬂwagoglglsﬁ?%lgf’gm?y%e‘?&f FIe8lqMpl e, in
J. M Stewart spaeificalliDdistloseddhereinl Prefétably ahdesiréelsr KOS SbatweeR réfidiven.

Pi erce Chem @ Cgﬁa%i BﬁOCkf ord, I]linois (1984), in . Bodanzsky and A
Bodanzsky, T Ry Dyper yagta TEGIRES Yevasiphletegions andfheingen-modifledg, New York 25
(1984); and Angptd i S A | nc, S Cty,
California), or mt;%iubgﬂg% égg}%ééﬁa? ﬁﬁégwygh%’@@@%@r?tFagﬁaé%ase

met hod or by®¥RYNe piaferably 0 %obr mobti pefolwbhed5 % i Gutl mplRa saqénsa! i i on
chem stysy, e & £ conpl et.ing .t he respective peptide portion and
Chon, 17 dest s ¥ s5obl 3 uE BrBLH iidion. proviks) eppmsabm zhey VRO 2004

PCT/ GBOL/ 0224tlity eorbind| EGFR ay tolihBibR Ghd HGwa G EHs BEL Pall 5 Wan Bbod
he residue X by reaction of the reSpective car one or

i ntroduction fdi Si dt '

sul phoni ¢ ac%‘@" he fetng 5 antibpdy t i to\bgtconsiruel ecerndinglfnot her conveni ent way of
produci ng an anti body according to the present invention 5 (peptide or

pol ypeptide) is to express nucleic acid encoding it, by use of nucleic acid

in an expr esBieqereysidentity of two amino acid sequences or of two nucleic acid sequences is

20 detenm'xlled by aligning the sequences for optimal comparison purposes (e.g., gaps
can be introduced 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 number of identical

25 amino acid residues or nucleotides in the sequences being corr;pared (i.e., % identity
= # of identical positions/total # of positions x 100).



Accordingly, the present invention also provides nucleic acid encoding the
anti bodies of the invention. to Generally, nucleic acid gcrqodi204to the
present i i is provided as an isolate, in isolated_and/aor purified
form or ?yggyg?ﬂgubstantially free of material with mhi@ﬁ“ﬁpoyggﬁhturally
associ ated, such as free or substantially fxee of nucleic acid flanking the
gene in the human genone,. except possibly one or nore regul atory
sequences) 15 for expression. Nucleic acid nay be wholly or partially

synthetic andmnekﬂﬁhm&%@ ol EWéF ﬁyﬁ\' nucl eic.acid
according to the invention ing‘{%ﬁlg%, re Ee%an e%cgpgﬁbes%éwwgeéhom
shoul d be congsingednathematitalratgorithih dndWe td¥MAseCOREKUPINARE artWiArhexdmpysitd t ut ed
for T. 20 Nuclei.c a(iiff?ééz?% ences encqQdi ng a pol ypeptide or peptide in

accor dance wi {TRUEHR! ERFSRMmPETRE BYP $squensesiis|the pgen Kaylin prd
skill ed perso | L nf ' ‘Nelrel, n cont.ai hed. herei n and
t echni ques kn%ﬁuﬁ@lﬁ?gﬁ;ﬁ& %z}g}?‘&%@gﬁ%l g{SAgggzég%gﬁ%&R?&lﬁﬁP?ss'@ﬂgﬁﬁﬂ andal
Mani at i s,5 " MolAdtsehiub (1998 )oProagNatl. AcddalSeir §154rop: 38785847, Pat WHBRNSahdHar bor
Laboratory Pr : 89, and Ausubel et al Short Protocols in 25 Ml ecul ar
Bi ol ogy’, Johnwpéﬂﬂra%ﬁéﬁltf%@-)?tabi@%‘?@t’hé@hﬁpéi%53@3ﬂ1@mnces and

cl ones avai | albgr i i L)t e of th ol rase
chai n reaction E&%ﬁﬁgcgﬁﬂ%g@ngpg‘w@&% ¥ Jr%%é:ﬁ % Gan be;pgr og"?‘edégﬁf rom
genoni ¢ sour cée NRLAST prograneadcoreyat100s wsrdlength = 12 tolybeaa hiidleotigNA
sequences. ggcgdtléqr}jg lSClOO e 200 WO 011B8138 PCT/ GBOL1/ 02226 13
fragments may  Be yeneraq B8PUS i mRet acid mplseulesiof e iavensionk BhAST proteise of
ski [l i uothe sadches (aa/HdWers i ' Ldentd fyi it gbl e
restriction enz rr% re_cogjrel_i tfrgér? %ﬁ#gﬂg%@ﬁg?bg%&%coﬁe %%rv%'dlrgﬁnftg 'bg

gxpr essegl, alnf_G thin fmpigoagid sgqillj?icq:sgtmnmgohs mmm%cgl'&lgfm@ﬁﬁ\ieﬁﬁqﬂrﬁ’ then
e operably ked to a suitable rompter in a standard comrercially

avai | abl e exprl_rq‘gié@?lgﬁggv&aiwmmﬁﬁq{égqpé@m%&@%’P%BHAQS?_ @ banpl i fy the
rel evant por titisedds deheiobiin Wikihup i 41201087 ARINE TR oo MIViSbOGRY ONS L0 Lhe

sequences can be nmade, e.g. using site directe genesi's, ead to the
expr essi on ofAligseativelyg Pﬁbgiaﬁtj@nchc used togieefoarnaaitetataf scatiorhich @dtestences in

t he hosgyscell t he, nucl ei jd. 10. In_order _to obtain
expression .o Stﬁggﬁ%o%f@ggggl?ﬁl @8&8@%@@3' %%%éﬁ@ﬁc@s‘*%%rﬁ%ed‘

i ncor por at ed BLASY, and ®SI-Blashpiogigns) B dRfaulffafintetsts b theSRGHAES @Qﬁ,‘ ably

|l inked to th?e num fﬁ'gmﬂ to control its“g{<pressi on. eTh%é%ﬁ%? n%y

i ncl ude ot her®8e > yﬁ%’rbl%ﬁrb% Byed. oYee Rpraiveew sichionlor. nibigrovhe
expression of the inserted nucleic acid) 15 nucleic acid sequences so that
t he pol ypeptide or peptide is produced as a fusion and/or nucleic acid

encodi ng secAdpihshexamplevfa mathematical higoritny el der tBE @aMEAthoh BF t he host
peptide can_then be obtained b

N ' th 1l Pol
tC reans:c 22r¢n'e$1£1§% gm{?r%gstn%F §I%Pﬁﬁ’6“ H%gg’e’éé!nf@ﬁuﬁf VA BIOS (889 cTher ALIGN u%ct i onal )
cul turing therdgesh mﬁibﬁmm@i?Pg‘%fgmgﬁﬁﬁtg&ﬂﬁﬁé%ﬂﬁr odgtcsr%gta]%?éjn recovering

t he pol ypeptide fromthe host ce
Prokaryot i c Biféfagaiearigeemparated sichsananlgorithmd Gther 4lpdrithiny FRORGudnbe hidlysy t .

i ncl udi [WhS: Col i, [ | 1 uch
cro cel 1 9. it athe i e 4 H7ANom RREADUN ¥ Ghesivebin Torslicnod of ki ng

an anti body Bobdtti€1928) Compan Upp \Bes¥el, 01 :3- *gald i i ressi on
fromn (‘SI eic ad&:—?g encodi ?P thgpanti body (gg’ﬁaen?gf y Ar‘uc}gﬁ%@#gd gl?egﬁﬁgcordi ng
n

t o 't he PnventiorpPmankiS8hyoc: datedrcarhiScyy S5@44¢18i Watin AT OVkingisca host cel |
in culture, Wl vect.or . under appropriate conditions which
cause or al I%ﬂgslﬁéugggP%%g%ftﬁe[ %ESIQHW B‘B&P.ee‘l of the skarct




1 7 NOV 200 WO 01/88138 PCT/ GBOL1/ 02226 14 Pol ypepti des and pepti des may
al so be expressed in in vitro systens, such as reticul OCth?l&'}ﬁg’agﬁ Syst ens
OF s Bk

for cl oni Rgy fXpression of a polypeptide in a variety of t host
5 cells are \;\wﬂ known. Suitable host cells include bact EFTEBOKIRY yot i c

cells such as manmal i an and yeast, and bacul ovirus systens. Manmmal i an cel
lines available in the art for expressi od0of a heterol ogous pol ypeptide
i ncl ude Chinese hanster ovary cells, HelLa cells, baby hanster kidney cells,

CCS cell s and n t hers ferred. bacterial, host_ is E. coli.
| O Suitable vég?@@%éﬂ%@ewgwm@%m "“'é‘g emPlaEh JiBAbE opri at e
regul atory segeqtcfstor BGE. UThdls r&ﬁf@g@éseﬁbe%%uﬁﬁﬁ%gﬁstttﬁa&MG@ gha f r agment s)

pol yadenyl ati on sequences, enhancer sequences, er genes and ot her
sequences as Bpgeasityandderivatives theseofiggn beuget as pindst therapeitios tgyinhitphthge, or

h 1d, J . For .15 .furth detail s, , for. | e,
i soul o G GADRENE infice apattisis 3f futiobr cells;ag eZemmlifisd by dubitoR Of Browih of 1080,
Col d Sprisng HaogF cdualRE Apapiostof BnouVREY HhAS s Shikfsh Mﬁﬁ:‘agf' s fox

mani pul ation of nucleic acid, for exanple in preparation of nucleic acid
constructs, mipnegrefieln mde snicgieActondipglyntheduention further BiiMiden the vsebf s "and

gene expressigan, -anal.ysi s. of, protei are described in_.detgj| ]

Current 20 Pr%%%%ﬁg i 'i%%YF%rg{ "%‘F’b 500Nfsqﬁl?félp°§ipe%tllqesegg¥°) ?ﬁ}ﬂngI ey

and Sons, 19%amilf itch ard cdpdbleinAGIBBH bf Sihdinl 3¢ BIGES CAlprbBHER ki of OV1 des 2
er ei

host cel |l containing heterologous nucl eic acrd as discl osed n. 25 The

nucl ei ¢ aci d faements are thopr Whish fagjudeeall; artpatfrod texiCDR rogiohe ofmoneriongk. g.
oh OMOSGYE) ot e RE100°Sk b LGGEAO0 UBY L e EATRE B 4 obrEhzion of

sequences whic ronot'e recondi nati on Swi t h

~ 7 Nov 2004 tié@nfa kBatB8f Kb GEIAMEARRIOF at kst St TREHLI0RS Bkt R5ds, The
nucl eic acid %fqtt)gson an extra-chronosonal vector within the cell, or

ot herwi se id Fl,abRWk Bioo] eRpbiguousanting agids, typicallyecat deapt abow $t0i13 furt her

el o ¢ aci d TAEIEH waBoRERK, Abiy ReRRBIOH 146! Stnt ATl A S GBI o
for in vitroamire zoidiantlinoosy Fim&rgﬂgnet thtlmbdtsjlftfserté ag o €nofé bmaéutilv'i Binit | on as
~"transformati.gn” ,,. eml oy avai |l abl e techni que. For eukaryotic
cells )Hs)ui téﬁlﬁ% fo‘ec‘ﬁ?ﬁxﬁt&‘@s Wﬁﬁer g pelypentidaop His damilyresfaf@t i on)
DEAE- Dext r an fragheftldf&ea0e fakily poil QeeRBal i .
transducti on Sgiinng. retrovirus %ély%?)ﬁgr’ Vi rh?p@@lpﬁetﬁf\«}?ﬁ%@ﬁ%&é& @g]rng tl;rleor

i nsect cel | s 2mEwAsidseduense of-the pseteine eiga by awinimilationiof diel mclefrcdvid ques nay

i ncl ude cal cj Wel gl dr formatjon, el ectropo i,on and_transfection
usi ng bacter F%qug]géﬂ . @?eé#\mgﬁf@%ﬁ%i G PIofFn gﬁeﬁ{i gﬂ"éﬁ‘f‘&ﬂ“’&? of e DAEdlei ¢
aci d coul d bemino aefddeqyende mh§ iMOIVeCInsABHE 2A8HIGH, EletRRlanBloP Shlstiffidh l%f ance or

sensiti d’ty genes may be used in identifying clones contalnihg nucleic acid
e?' est , V90T TRORRANING AGidih whilemseviding a peptide capable of inducing an anti-

tumour T-cell response. Preferably such derivatives involve the insertion, addition,

of int

deletion and/or substitution of 25 or fewer aming 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



The 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 20 , transformed although nore likely the cells wit 111 N®& 2004
descendant¥O818813% transforned cel I's) under conditions f®CTeRMeLREs0N Of
the gene, so that the encoded pol ypeptide . (or peptide) is produced. If
the pol ypeptide is expressed coupled to at appropriate signal |eader
peptide it may he secreted fromthe cell into the culture nedium Foll ow ng
production by ex ssjon, a _polypeptide or peptide may be isol ated and/ or
2S purified frPEﬁ’fF‘{yﬁ%“qMP%Bﬂyl Cﬁhﬁﬁlﬁrpaﬁn@l’smﬂewﬁlé&ﬂm inthe atte Itase may be,
and subsequen g Q.4 the form ion of a conposition
whi ch may inc}eu ce,digﬁgt’g?e%oﬁ?% acg%%ufel 1S%alléI 1A Fid ReR ezi;gp{e%gogl the

phar maceut i cahomesdonsiid ofUntennbpadidNeVg. Zs4oldRnddy B8 hade FELALRGE* P3ddG 16

whi ch includes one or nore pharnmaceutically acceptabl e excipients, vehicles
or carriers (&abe cvpleddp apeptidayisisrninghGys 1s8idue.olibe § Peretratimbingireplei de nay

al so be opnj uggd , f The effector nolecule
perforns vari ous&?@ggfpﬁ‘la,gs %ggﬁ@%%gsmsgigﬁlm exanpl e, inhibiting tunour

growh, permtting the polypeptide to enter a cell such as a tunour cell,
and directing heégqcl)l ypeptide to the appropriate location within a cell.
The effector fPiseiiiRodies of the.inyastien mﬁﬁgeﬁ@eﬁect:yttbtadﬂtectahbllwulfer The
cytotoxic 10 Eﬂ%hﬁ)@é‘ 3 gt s L.a _nhon-protein organic
chenot her apeuti c agieiraﬁd. Sﬁ%“’g)?gngﬁgs%& %gbc?lt%ﬂ'lnlégﬂ?& tﬂéﬁsg'ﬁeuti C agents
i ncl ude, for eonzemional chemistrytingiva in thewdl ofMEbedySiRladil P-Laﬁ@l'?%}@ ijdeonal
exanpl eg of effectiar nol ecunfyes suj tabl e for cor%ljSlljm gt ?on to t seq%%ﬁde

pol ypept¥des YR drbels\puch asdhorseradishreranidasel Labels &utthet ingindechérhicalor s, r as
inhibitors, angief& duck¥EbiBtih YRR , ml es _of si.gnal transduction
i nhi bitors include prcot eiiugdtl%gcgir{']%% %egéé&g&i‘ﬁ%? .gr%g?sg?ﬁ}ﬁc %°§n@ﬁ§erceti n
(Grazieri et dgrectabBimointye. gBlabpliel avAiina Thérkford 1imtibb&i8 o) the bassgidustin A
(Onoda et al., J.. Nat. Prqdyc, 52, 1252 (1989)); and herbinmycin A (Ushara
et al.) Bi ocHBHPP frfay,beiacih.eﬂ%%?("'%i&fﬁ%"}‘??ali@ebr Reh faactional labels picbdei n

chenot her apeubkiis ARRM SicHPndRE-RRIM j Lapgles. of the
invention by nmethods that are Rnown ?ﬁasf%gteglra{&g%#@e%#o%s i nclude, for
exanpl eld t hathiteersductaseawhigh areaapdtieoficonyening prodangsintoRRseadfls 20the 65906607

( 1990) for toggu&gﬂjéugati on of doxorubicin and those described by Arnon et
al ., 25 Adv. p. Med. Biol. 303, 79-90 (1991) and by Kiseleva et al., Ml.
Biol. (USSR) 25, S08-514 (1991) for the conjugation of platinum conpounds:

Doxor ubi ci n, _taxol, %nd cisplatin are preferred. 1 7 NOV 200g WD 01/88138
e 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 i)hase 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



PCT/ GB01/ 02226 17 The anti bodi es of the invention. can be fornulated in
phar maceuti cal conpositions with a pharmaceutically acceptf'aglt@ Cﬁ{i er,
These cong@ashidspiys My conprise, in addition to one of the \ye

subst ances, a pharmaceutical |y acceptabl e excipi ent, buf PEFCBIVERG i ser or
other materials well known to those skilled in the art. Such 5 materials
shoul d be non-toxic and should not interflére with the efficacy of the
active ingredient. The precise nature of the carrier or other material may
depend on t heretrfonhierfQfy ki i QR i neous
or subcut aneous, nasal ?%%%%E%S?Pg?ﬁ?srglgbgi ?{‘fé’rﬁ"‘égkﬁd“f‘;ﬁ%iéam?ﬁzé@y

fornul ati on ikagiogfof thetegpeciivpcathomaor sutphoniti acil orl a/reactpleyderivhtive thersad, t

sol ution cont ai ni ng -non phosphate buffer at pH 6.8-7.6, 10 or may be

| yophi li sed powder. . The conpositions conprising or far the delivery of

t he anti bodi egndiher i 1 Lol stered to an
individual in a :‘ttﬁg%&gﬁ??%ﬁ g‘\(’gﬁﬁé&g’f‘ %@i‘é&%ﬁ&%hﬁ%rﬂg%ﬁtﬁgﬁppd ent
to show Benef(peptids or pelypentide) WuakxprEtscualtzicsmid aroding it} by adebfinsdas g&da ari d
rate and ti ma-é?%rérg of adm nistration, will depend on the nature and
severity of WAL “FREEHY ated. Prescription of treatnent, e.g.

deci sions on dosage etc, is within the responsibility of general
practitioners and other nedical doctors, and typically takes account of the
di sorder to Hccprdingly the present inwéntiomalsaprovhies mnadéiv acid @hcqifig 8 tantitiddgsSi t e
of delivery )t em{;&tﬁpgd of adm nistration and other factors 20 known to
practitioners. e antrbodies of the invention are particularly relevant to
the treddnment of existing cancer and in the prevention of the recurrence of
cancer after jnitial treatment or surgery. Exanples of the techniques and
prot ocol s me fengraly mislpicacidaccordingtertie presas iRentiomisqrowdéhay avpissinte] cal

Sci ences, 1634 :.ediyi . . (ed 1980. Thys,_ the invention al so

provi des (a) %ﬁgﬂiﬁgeﬁ {P)ﬁ rgﬁxlngend[ ﬁoﬁlgd?/r %Fc Pﬁjﬂ%ﬁaﬁu i fEref material Wikhwhish i n t he
manuf act ur e itfis aatmeily assveiatedf Qichidd €ret 0P SERRMkAIN £rEE %ﬂ%&%&&d%ﬁﬁ%ce“ and
(b) a nethod _for the treatnment or prophylaxis of cancer, conprisi

adni ni st er i n§iS&NG M the hympgrgenagrr, exppORJsSdEMERT THEBEEgUIRAR el Berpe(B) ect a

t herapemsti ca i t t i bod r nycl.ei c. acid of the

i nventi on. Tﬁdé)égﬁ{eigsgé)%i Iggdo ? emgjrl'e/egﬂ{l&g}'norc%?ﬁg@ﬁ’gﬁéf P#ﬁeﬁ%\ﬁ'ﬂq Ay MWt t he
growt h of tusmemicBNA dDNhenRNKI Winkehredeit acia abibiling 1o taNnfdtiegt i ve
anount. The Q%idgs%lggosef can be determ ned by ph&/\g‘; ci ans based on a nunber
of parameters inel udi ngEerEgse ©hgnquencs shows shouldes enmstruedeasaiefergncofo t he
condi tion beths®@NA e@liﬁﬂend@ﬁh@&db\éﬁm'ea%p@i ent being adninistered and the
route of admnistration. In general, a serum concentration of polypeptides

and antibodies that permts saturation of EG- receptors is desirable. A 10
~ concept r at Q% ek Be; f_approximately 0.1 nMis normally sufficient.
For exanpl e, gaagggﬁggﬁ%ﬁﬁ%pﬁ%agﬁp% Op PeRFdg dn agcordanpeWith iteent r at i on
of appr oxi myiredent A0erioh@an 89 BSAAHY FRipRted b tHEkKifl Serson 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



As a rough guideline, doses of antibodies may be given weekly in anmounts of
10 15 300ng/ n2. Equi val ent doses of antibody fragments shqul ﬁmpqm‘sed at
nor e freq%gh” tﬂgerval s in order to naintain a serumlevel in excess of the
concentrati i permits saturation ~of EGF receptors. PEdyEBiOR6bI
routes of administration include intravenous, subcutaneous and 20

i ntranuscle admi nistration. Intravenous atfr ni stration is preferred. The
anti bodi es of the invention may be adm nistered along with additional

h i cal | £ Such d | ude, f
Dl o, i e CESES TR, Enr B0l B Bﬁgﬁéwﬁbfe%&%fo@vté@hﬂ«?sg%fgmnf as
those menti ondit &5 intindieg bf\t&ﬂ@iﬁ@fébdlh? DNI@Hd&ﬁxfﬁﬂ%Fﬁ‘i'tﬂe% ﬁ&?&ﬁgﬁr

combi nation with other treatnments her separat sl mu aneou
sequenti al |y, TeROBBHAR ites gitber sideeofbmportion to b@e)tpeessed~ arid NGNng@ 00 saiD 01/ 88138
cancer treatnments,.include other nonocl onal

PCT/ GBO1/ 0222
ant i bodi es, ?ﬂé&nfﬁ] h}%her apZ&e POTUON ey, thep be Operably; 1ked fosmsuitablehni ques or

ot her i ntéuno prosmateryin krstamd ardreobiier &iklly a@ﬂﬁbl@% I%Heééwﬂ s8R0 Afigthd,on of the
conposi tions o%‘cpt@ge i nvention are as an adjunct to s rger I. e. to help

to reduce thef Imgpt 3PRFRAch 1Srté@§lphf}fthﬁgelaﬂmépomoﬁofthedDNAnmtli auabled. It is

envi saged t hapcj 0 e the out e for therapeutic

admi ni stration g}fﬂ tﬁlﬁﬁéeré a%d&ﬁcé?l%%& tJ8f %?qgeqc rﬁadﬁa S Rt &%&é%d-‘wqdvery,

or delivery 'mutigenesis, mleaith&heéxpiéssmﬁfoﬁiﬁ{od%gi gﬁé e SMBIAR de lﬂﬁﬁf) used.
cons

Liquid formul atji ons nmay be 10 utilised after trtuti on om powder

f ormul at i ons. “OFfB PE{ETeRcs n fhgyrosh asls Beed e ekpriessttbe pucleit acidi cr ospher es,

| i posomgy, other microparticulate delivery systens or sustained release
formul ati ons l,%l aced in certain tissues including blood. Suitable exanples

of sustai ned Inérdude obin ixprassivnof tdeniBicsen RGiHRAD R R hmﬁf cdiffe" 1 Ces In
psul e

the form of nticles, suppositories or mcroca
| npl ant abl e Ec)ip%&ﬁ%ragéé‘btg & &Ftog Hg‘f‘%ﬁ PREIOT TBPTE £OBL PlefcqRanEes mpmhlgdhnked to

pol yl acti des théfudRat 868 d\eontd )58481) ' copal ymers of
Lr-glutam c aci d and gama et hi/tz-zﬁpreﬁut arr’gr ‘}%f@g) '%mdﬁlc’ﬁ‘%ﬁﬂ?ﬂ%‘?ﬁers

22(1): 547-538h ?mglwepﬂ)wen@ﬂndemwkmtﬂwéxpresﬁbﬂ@ﬁfﬁéllﬁseet)ed Ahclk *agl'de

Vi nyl aggtat%‘:}&lﬁ%r ég oned. Mater. Res) 15: 167-27 1981,
and Lar ger ezﬁesgsg ﬂ.‘L"l‘f eP%@PtldePbB@@ﬁw Rmdmd af ag°umdms

pol ypepti desaad/ermcmaaad R A, Epstein et
al , PNAS USA, 82: 3688- 3692 Ody%sdgc‘léﬁﬁ'\%ﬁﬁﬁﬁ ﬁa‘ ?BE%E’B@“"’ %6%6@634)
1980; EP- A- 098355 is SECigteg(fams 18: coliP Balypepadan then e S54iRQrS) u&%fe%n%é%“

JP- A- 83- 1180¢4e ¢ 4 5,045 and .25 4,544,545, Ordinarily, the
| i posones are of gttoﬁ%h% SP&?lgg%u Bke v Aﬁg@P@%)C‘%ﬁ#m&ﬁ@Ihﬂa&%ﬂym in

which the |i Biaﬁth@@pty@nptldess prodaécdrant redovalaey! %ﬁg@?ﬂgnde fr&?ﬁieﬁlfots{a , the

sel ect pr o i.on ust ed for the opt i e po ypeptlde
Ieakaggﬁ) V\%O%l& i‘%‘?“tggmsfﬁm mwdwmrmwmaeﬁusweom| bodi es of

t he present €gelih @ik 4B e a |l ocaljsed, manner to a tunour
site or ot he!:m.gea red si tgagdrlﬂgrg&%sg&gél OJey%aﬁt 85“ Yioticrceils syghiash i t

targets tumtPSer GlGeelisel | s.

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.



Thel dose of antibodies will be dependent upon the properties of the agent
enpl oyed, e. g, its binding activity and in vivo plasma hal § 4 M\?,Zﬁ&he
concent r aty@py/fafsst he pol ypeptide in the fornulation, the admnistration
route) the site and rate of dosage, the clinical tol eranEETEBYHA2hat i ent
i nvol ved, the pathol ogical condition afflicting the 10 patient and the
like) as is well wthin the skill of thelﬁhysi ci an. Fox exanple, doses of
300p. 8 of pol ypeptide per patient per adm nistration are preferred,

al t hough dosaps Mes' s ] t se.. Different
dosages are uti'?lljdggd duri nrg)ﬁ%égs% itég%bc??& ngﬁgﬁ??naﬁ%pﬁgétﬁrﬂ%sﬁ%gs, t he
practitioner FeHQulaeytg lysateer an initial inoculation and then boost with
relatively smaller doses of antibody. 15 The anti bodi es of the invention
can be admnistered in a variety of ways and to different classes of
recipients. IR ] r t.reat W th the

anti body inc Fsl}ﬁg%ics g]é{)?gg]%lg{aﬁ% gﬁ%%srgi?ﬂszﬁd}o%%?tg%g{; fg‘%&ggttyrqu%g%ﬁ“g\?gri an
cancers. 520 Teeils aierwedhkiiowm, i Suitable dosti gl ireTide Ga@@id, BuRAybHEREMNE SEH RN
rotective inmune response agai nst cancer.

schedul es for eqhalnciar}lg ahga : |

Preferred fedltiPRe 4 At yepst s@idchapulgyirsiysiemes Mammaliaarrell dinenavailable flor  each
ot her aspect thahdifdrSe { [ OF . .nentioned herein are
i ncorporated b 5 Xﬁ%g?gggaeh%i%%%c%éhf@l%%{ﬁ%%&ie@? tcglél}rgﬁ? Elqtgsgerb%ya{yaw_ The

2
i nvention wi IQEH%éile[@é@Hhihabyihamsteﬂédnw dells,r @S celicmdimadyhthdr@l howi ng
non-limting I Reference i s, made to the acconpanying drawi ngs in
whi ch: -~ 7°§é@9§b§§fw Fenl StZ‘fEG‘WGBO/OZZZG Figure 1 shows the DNA
sequencégs8 of the nouse nonocl onal antibody 340 V~ and HKk sequences; 5
Figure 2 shows the translated protein sequence of the nouse nonocl onal
ant i body 340 Syitabde Heoiacs sembeeiwsen orfdastendna, demteidirg gpropeiate refRstlofequences
represent th qqgﬁ V\ﬂlcllﬁg ar e se%enti al, i. e. CDR 1s the first "'sequence
shown and CDS%% TS the 1 998 PEagREh e auacetmieipalg e maenss, polyadenylation e3 shows
the sequencesequingas, éibasicer Sfedc@s, afiker YenBPhdd \GhofbeGild, s; Figure
4 is a diagr %mmti c repr eseﬁ?at_i on of a% expr ess%{}c}r? Veg%&si@@%&gﬂg@r
expressi on of CSOFIRIN, b plagmids, 1eirate g ‘phage,i or phaghinsidy amapptoptiatee pF@sent at i on

of an expr esairtier Ya&fiiee Utk Ixdfdfie NIBIENE 8{101110nfg: %I!aibgrg%or? E{mq;elz 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 nuclejc 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



Figure 6 shows the alignnent of dei mmunised heavy chain, sequences,
i ngl uding the 20 | ocation of the MHC bi ndi ng epi topes in m ﬂ&%m sed
heavy chaiBo\sidsts: Figure 7 shows the alignnent of dei ?‘H@é@ﬁ g the
chain sequences | ncl uding the | ocation of the MHC bi ndi ngP + [ |
dei nununi sed |ight chain; 25 Figure 8 sho the results of an A4_ ! ge _
bi ndi ng assay with a340 chi nmeri sed and a3 nouse nonocl onal anti ? |es],c i
"I 7 NOV 2~~ WD 01/ 88138 PCT/ GBOL/ 02226 22 Fi gure 9.shovvs t he resuwtsstﬁe a
A431 cell bi nc&amgalass@m,cges nggﬂgldmwﬁ b‘é B'aﬁ@tx&a-cﬁf 8 % an ue e
results of an A431 cell binding assay of el mruni seg [:s. va ,d g
11 shows the rv&guy the csil, @Frpthﬂm’lsed@nltlﬁbblylthMQ)lmxam ddreighlto deicatiuni Sﬁ 5100
variants; 10 Figurel2 illustrates the am no acid honol ogy between the
Monocl onal Anti body and EG-. The ami no acid sequence deduced for the of
conpl ement ar i |4/ stilbfuethe aped of & ifvendoR brdvitRes b 4 Etgﬂév Qﬂhﬂéihdéﬁﬁa a@bllshed
SC100 antji body shows distinct honol ogy vmth specific areas o p o
sequence $or 5 Hisimacidinge hostsell oA he irodiigione mmen;?p(ggnilcglguzggrv i;iocﬁal ]
conpari ng EGF ese | ations, repres i
antrzlrpEGP respec |veﬁ§&‘ggi8n)¢%lgf§ﬁag¥ée E&E’t‘?”ﬁl&ﬁ“ﬁ 1gNtauon 3y a‘?%“tsﬁpn%tﬂqrﬁ)eenuf gcra
L hose: di a0 ams  romojedy v, eiiqep Tt Ak fotdells M B echiighalbi |

di agra how how t he two ar eas
mte 3ecl osg p?s e cylcium P%PIE@:tr@Iquqbom@lgagd)mt {) tlgqtr'dpb?goglrlgalﬂxﬁiﬁ;ed by
t he honol ogou f SC1 anti body; a
shows t he Og/o i %h?%&??%%gfo tfb&ralégwn%%ﬂag%\%ﬂs%ﬁe OVERS O i s 8. wctinn

ant i bodyl(( c| ong fehibéed pellsabacantirhor Fﬂﬁbz{&&'ﬁ)l/ 88H, S8R tbGHnRREs W}ﬁémde( b) 25

th use 340 nonocl onal anti bod
conpared - w calcggm chloride transformation, electroporation and transfection using

bacteriophage. As an alternative, direct 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.
Followmg 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, €.g. in the formulation of a composition which may

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



1 7 Nov 2004 WO 01/88138 PCT/ GBOL/ 02226 23 ALES Exanple 1 - Construction of
Chi maeric Anti body derived froma340 5 Total RNA was isolated from5 x 106
hybridom“@ﬁ&@lls (Durrant et al. , Prenatal Diagnostic4,7 NoN 20041, 1994)
usi ng Q agen asy kit followi ng manufacturers instruct PENEBOH#226 RNA was
converted into cDNA using Pronega (Sout ha1 ton, UK) reverse transcriptase,
buffer and dNTPs . Variable regi on heavy (VH and |light (V~) chain eDNAs
were amplified using prinmer sets of the nethod of Jones and 10 Bendig

( Bi ol Technol oghich $acidd®s ond 89hbre JHABMAERHidallk e?ﬁ}g& [ | =i fied and
cloned into the vector pGem T Eaﬂsﬂ;? (Pr on%glg)%.gc eseé%'g%ngsﬁggl@g%és%\ere
sequenced in ErBRiers d¢-E cteeibslow) usi ng the Applied Biosysterns automated
sequencer nodel 373A (Applied Biosystens, Warrington) UK). Resultant VH and
VL DNA sequences are shown in Figure 1 and the protein sequences in Figure
2 (as used 15Abpiestidhel préviouslys tiRqiyRstiddtha | fant

conpl enentarity determ’pni ng 1ryggi ons (E%Rs) @gggégﬁﬁ%ag%dgﬁteﬁﬁ?%% erence to
ot her anfi bod¥olseie,eAbe sff¢qtertmoleeble perfarms varibhs iRefid fimeibhs akh Heabt h and

Human Servi ce 91) ...The a340 VH can be assi gned to Muse Heavy 20 Chains
Subgroup |11 (ﬁ?ﬁ’mg’%aé%&‘b“é’%g fyuour g%ﬁ’)”&%i’@ KipeBiidee ealst p GplbBichas Mouse
Kappa Chai ns suhguocell, lahd Gifediai t8S pét pepﬂiggﬂo)t(i)le Eﬁ(ﬁrggﬁ%t(é) %ﬁg%xfwﬁ%!abc%ﬂy

consists of marine variable regions #lnked t regions . The
chi naaeric anti body al so provides a useful control with the sane human 25

const ant regi i.ng t I muni sed. ant.i bodi es e below) . The
vectors VH PCR’ %%8%%, ?ﬁ%@ﬂﬁéﬂ%?e 4 cytotoxig,mglegule 5 Jhie cytptoxic) 9gg)
were uséd as melequlemes bé @ ptareihpes Rorbprotdia Blganie ﬁ%%%ﬁgedtgq ughi ngthe,

| eader si gnal elg)tl de, .| eader intron and the nmarine | nogl goufl n

pr onot er) and”‘%n I3 %fﬁl‘i‘tﬁ@e shepnetherapeutin@genty Belude, fon edantple\@sxafibicin,

PCT/ GBOL/ 0222601 Qﬁagjh&glrt he splice site and intron sequences, around the
mari ne VH and VK genes. The marine VH and VK sequences were anplified by
prinmers overlapping with the VH VK-PCR vector sequences (see Figure 3)

i merjse (pfu turbo, Stratagene, La Jolla,

using pfu prof r ing pol )

California). g%%’g@ﬁg’fﬂq 8‘2‘"%%??3?4‘?5@?7%@%@0“%%@%@4 foy comjngationdmibener i ¢ heavy
and |igift chablpseptilibesns ' iLfy the Va/ VK regions
and the 5 aﬁdpgﬁp human r égg%icgt?ldgﬁ? élg%g\?hgal@aﬁ%‘?&w&&%@oF%s.mq“ﬁ’éorg* HuH, a,
VH, K arid 3" aMgellicyeleghlihitorae Seme eramples df sigwhl aamddubiROinimins fididdd ki ng
primers (VH . . recagnhi sing 1he ends of VH KI and VH K12 PCR 10
priners givi g?eén }cg)é%n%}ee as&ﬁﬁﬁﬁ’é‘?‘h&&fﬂﬁ geasetadGireseri enalc Bieehime. Thi s
product was Biophx etéiaW14) 488198190 thyEhddSdid | L Cli nzynmes agd |igated
i nto BanHl /H L et pUC Tg (Engyﬁiés'ggﬂy%%%ﬁﬁlbgncﬁé %ygg’tﬁwrg?sham

Phar nmaci a) . 12PRd 1289\ ane berbimydie Acilshates oh, Biwshen.t for.\ab: 3316n0g8)Nf i r med by

sequen@png a's described previousl~~. 15 The mari ne VH and VL expression
cassettes were excised frompUCQ 9 as Hndlll to BanH fragments, which

i ncl ude t he Prosinseant emusproteinathembierapag]cofpents ﬂaa%é%ﬁﬁ%a ed 1d i€ | eader
signal pepti dg c*.eaq‘e intron, the or VL sequence "a dttf'ne splice site.
These were tPHRSHES Yidhe inyentinn by metheds Bat are knows imBe/grt Such refddyg ( Fi gur es

4 and 5), whheltdd, 36d 4@ st,ant - regi ons, respectively and
markers for 20 sel ecti OREF%%%? a&y (éﬁé ?'glgldfﬁgl'Dﬁ(@é \Sﬁ%&‘ 59«:1?69mei r med
to be corred607 §1990héor\ke comjugdtion of ddxOreEniEin AaS tiRe d&€HBESby 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.




Exanapl e Z - Design of a340 Del nmuni sed Sequences 25 The foll ow ng exanpl e
descri bes the nethod by which the human i mmune response ehipNg@(f?aﬂy a

pr e- exi stw@gg’rapeuti c antibody is reduced. There are two steps by which
this was SChI8E8, initially the marine heavy and |ight BhEGROUMences
were conpared. to a database of human germline sequences. The nost simlar
germline WO 01/88138 25 1 7 NOV 200 / GBA /02226 'sequences were
chosen as the hunman tenplate for the dei nmuni sed sequence and changes

necessary to §aRY&itodicder RN . WTae:YaWe| ‘ £ slere

i ntroduced. Resi dues iC V\d/é‘?bgm@g%m eﬂrarec 1.5 %@%@?ﬁ%@cgﬁgﬁﬁﬂ T pody
struct ure andwithradibagnaveuticaly ataspabiefcarriar . IThsserongpesitioanmayp edomptigecfred. The
mari ne residues,.that 5 re retained at this stage were |argely

non-surface, BIHFIQR{OQDE 0f theaboyg,sibstanges, 3 phasmacruiically acreptalle exdinienis f or
i nstance, whi r B %ﬁ,' i i ho Thd S, process
produces a segﬁfgﬁlbgat %?%rtgﬁg%gmgg y S|ér%1ﬂf&z§)9&ttélt%b%\§gﬁé%&e a%th,tﬂlu %dy as the

surface 1Sesi dumterialsshomrd bk yotuxinerdrsionld mobintérfedle withithleSicasyfalte dckivé he
original maripe sequence. 10 In the current exanple, the variable region
protein sequelfgEdieng, The pregise natgre ofiiheicATres & Qe materdal ymay depesd eoipar ed to
t he human ger I i~ uenc . C 3 H chain
was seen to bfeBulrtréD(gfa Sl rrlls?agﬁgt g'gggé%h]#?%‘%g&esqg@%%%&s @fé%ﬂgag%&gﬂ%géf’ The
a340VK chai n sivemestuiapsintraperitbmeal toytesi e VisRRGioaris prkietably JiqiHde asegond st ep
i nvol ves the ident. fi(ﬁ%}i(?n,of aniibOdﬁgvH‘~ epi topes responsible for the
i mune respon® }naghfda Falo8ic salielution chuaining nogRhosphateddier apH 8r&57-8, such
sequencay. a3¢ln &@B@h}i&% odide@ Novel process of peptide threading.

Anal ysi s was conducted by conputer using MPT verl.O software (Biovation,
Aberdeen, UK). 20 This software package conducts peptide threading

according to 4he net hads discl psed .in W98/ 52976. The software is able to
provi de an i n’glécxcog*po BRI T fotthe detyeRy Ogglefﬂtlmdﬁqsé?fé@ﬁ PIASt ¢l ass ||

DR al | el es com@dritiog a&?ﬁ-@feﬁdbl haRinRfrds t%fautiﬂﬁvidhgeigﬁéﬁdéé(ﬁéﬁﬂ&ﬁ1ﬁﬁe@ﬁ$ei n the

human popul ation. 2S The a340 anti body chai ns, 0 n>mc human
germline sedARMBES this being sefficisntip show bgnefitdo tetindivideld The dchiabammittod and

otenti VH . | .epito .identified. .Such. epit.ppes re mutated b
Pobet t 571 ondiidgBel Pl ORIt ACE i o Hyiiireton tctend h gty .
simlar resi dmésevefiesPwhulisbdihglirbRes BieScriptibn 6f NMnREE) MO RdikBRI 38

PCT/ GBA /02226 26 designed to maintain general antibody structure and
antigen bi ndid9FEESHadS Wirtug ke respansibility of generst prastitionsas amsbotberamedieali ant s of

each chain j i t i Lth 5.differing

avel o of MCEPRARENRa ey Byl BlorBlb MR eaR ok dprifion pEhe 5
Three D1VK anutlividual patiert| thesitaof deliwerye thbanéthorolf ddviiRistrMich andfe@her idtors VHC,
VHd and, \VHe) an be. seen in the respective alignnents to show the MHC

0 and ?
epi t ope®’ and MAEVA{] BRETHMERoduced to remove them (see Figures 6 and 7).

-

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 )]

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



LO The nutations introduced include two in the CDRs of the a340 anti body.
The I-L nutation of VKb is contained in CDR 1 of the VK r&gdingy 2ige V-A
'nutationwboyhrﬁ:,,%s simlarly contained in the CDR3 of the VH region. These
substitutions coul-d have a considerable effect on the ant“.CJéﬁPOM’ _?ng
capacity of the a340 anti body and iIIustrﬁ;e t he i nportance of producing
other variants with differing nutations. Exanple 3 - Construction of

Del mmuni sed Anti body Sequences The Del nrnuni sed vari abl e regi ons were

constructed byubise arfﬁéxﬁﬁéﬁﬁeillyoéfgﬁi‘?eoﬁﬁ PRI neid BEaS! Oned
marine VH and VK genes Wwere use alts tedr?%f 5@5%8%?p%0?§€5ﬂ£3?@60f t he
framewor k regil@Negtiem t he requi red DeTnmuni sed sequences. Sets of nutagenic

prinmer pairs were synthesi sed enconpassing the regions to be altered. ~'
The use of nutagenic~prinmer pairs dictated the use of annealing

t enper at ures qhe 2ativhafes 28 the i ; Fele¥:Toli i e (Stratagene,
La Jolla, California) _msgﬁgslg&déﬁ%lgg&gﬁ@%ﬁpanl?i?@g!flpglﬁyi)%&g%ﬂa&c%' ?raeri C
VH and VK condthenedminigtered tosehiimm inemptfattbe dnmuntt TRSoptEnd'dosd @akieny
sequence inclﬁ in tc{@Flﬁader %i %Hal peptide, |eader intron and the narine
i munogl obul i ASYEAYT B PhYSHeiAng baged onia gber of parmstersioclyding ifog Brmmle,

PCT/ GB01102228ge? éex, wedshi C&sErit Itﬁéd‘{' " Spld S§ d_lntron sequences
as well as thgg v_a_r}% ablgemregig%tzgﬁto deﬁalrtr%gﬁfl?ig(?{eg@’er%gﬁt%{lﬂﬁérﬁésgt%ﬁé%e

per f ormed usi administereshans the sovité ofpdministeation( \Ihigedal, Whbttidoneentiaios beat e t he
chi maeric exp | cassette. The Dehnununi sed V regions produced were
cloned into. pﬁ@ E)é P ({a{ﬁ%f ﬁnﬁeanéﬁﬁl IPRAIBISSaRnOf REF Fesaptprsiis desigblse Aor r ect
for eachoDel nuonioémeion/th éedss\3f apgrdQintdedynoury {5&?@ ikt 9, chai n
V-regi on genes were exci sedsfrglr)na-puc 19 asnﬁl—lﬁﬁgfl Y%sgg}%l—%ntf ?:é]t::]nents,

whi ch i ncl udeS*2pplemadoprothd@me/mohol antibodpprogideda kéramuoacsatration bhe | eader
signal pepti J n, the. VH or, V~ 10 sequence and the splice
site. These 3@?@3@%%#%%”FBWFS‘&‘%%F’@E&?% vectors pSvVgpt and pSVhyg,
whi ch include human g3 or K constant regions respectively and markers for

selection in mmal ian cells . The DNA sequence was confirned to be correct
for the Del 8 suigh gpidsliee, dogesiof antihodiss may dei givenweaskiyr . ambanprofaér e t he

construgss fayoleanst ' [ Oxi el : VK and 25p, g of VH

o aam Al ( peOREAE A dosed WP RAIoRE sieents Hhohud be veod i roga heduent

Sout hanpt on, igvalsdn ondep e trainrain ThéramIbel Wa sxdebkest 18 BatehtrRioRGhp! t at ed and
t he DNA pel l o transformation the pellet was resuspended in

t dried. Priaor
10p, 1 of nol S’SUPErsaﬂﬁfﬂwgfngé%ﬁréemwer (per transformation). 20 Exanple 4 -
Expressi on of ¢x340 Del mmuni sed Anti bodi es The host cell line for antibody
expressi on was NSO, a non-i munogl obul i n produci ng nouse nyel oma, obtai ned
from the Eur Sp&8Auitzble wytes of adrhinitriatied inClikde infraventug SsubBithhedis ard< ( ECACC No

8511054g) . ER%@&XX&&%&&SW In(frg%é{]ougé D Yector s

stration 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



25 were co-transfected in a variety of conbinations into NSO cells by

el ectroporation. Each DI VH chain was transfected with eacl TDNOK 2004ai n to
give 12 dejypiMsized variant antibodies. In addition, the i oaeric VH and
VK r egi on?wer 'ebt%r ansfected to produce a cell line expr eggi})ﬁ%%{/%émchi maeri c
a340 anti body (a340Ch). The a340Ch 174 200 WO 01188138 PCT/ GBOL/ 02226
28 anti body was used as a control to show'the binding of the antibody

bef ore dei mmuni sation. NSO cells were grown in a 75cnB flask (Nal geNunc
Int. , Rochestreated NOtherBacer fedimefeachale dtdr DemSSlogalMatlbddiad ofiRe! €' s Medi um
(DMVEM) supplenented with 10 foetal bovine serum (FBS), Snil

ant i bi ot i cs/ afb§mRrbcIRReRtC agants, pther radicskesaBREchnities be ythet MnmGad therapy
15240-062), 2 . mcj i bhco BRL.. Pajisle UK, Cat naq. 15710049)
and 5m s sodi tﬁ%%ﬁ%@'.@e%ggﬁ%ﬂ@@?@?%& tﬁ?J ITpOSitiqns of {edBYEnEen preper
500mls of nedasan fdjmet @ostkgereNite. th REIPRo GRILSHAR ' il pel | et
and 10 ressuspended_i n 0.5rr%ls?(per trgnsformat }égﬁ)gog?%cg{aﬁ#igggflh%g?% Thi s
0.5 of “cel | BURQYE 15 16@QvVetHded to the DNA previously digested, precipitated
and resuspended and i ncubated on ice for 5 mnutes . The cells were then
aliquoted into a 2mm cuvette (Biorad, Hercules, CA USA) and pul sed at 170

vol ts and 975phs envisagéd thatidjeCune [1iv) 61 b the prishry R&ifte PhrafEdp&ici ce for 20
mnutes to recpver. The cells were then aliquoted into 24nﬁs 15 of DVMEM 10

% FBS as desc} raianef thhantifpdignobihisrinveption dntrave@ousdelve? or Teliety - f our

hours later, - I N i nd.resuspended_in 85nls of

sel ective M%]Artﬁléﬁadégg&fggo@ggé{r lgéeigﬁg}’%? %Srﬂ'ﬁse‘if E‘ﬂﬂ%f ulALAPHIAR bey g
160p, 1 dP 2. Sutijised aftey requnatitotiorcframipdwier foseiatiensof medi a. These are

sel ective agents for the 20 gpt gene of the psv heavy chain vector) . This
was then aliquoted into 4 x 96 well plates ' in 200p.1 aliquots per well.
These pl at es TRI&tiB6é HRNE - i nt. col oni devel oped.

Pr oducti on of .hunah'%?%gg(;/g%?/ traﬁ% ecl%‘lga&?géq%}%r g}ﬁésg%sﬁﬁgasured by
ELI SA for 25 migmparticylate deliverylsystems erannired geleeifi@aiativas 9laesd Brdedinand

expanded, inifially.intao .24 |.] plates. These were then éxpanded up into
25en8 fl asks ti&%\‘%g ’1‘?&%@“&%‘8‘%&2&%& Paaples phemseained relgass catriery ingludy ELI SA by
conpari $Hn wisthipennoubleGRNRRH thatibQns 1 I hody.. Ehe best
anti body producing cl ones from elach trafggkygg??agﬁd]yu?ie§’%f? %l%eiﬁrl S8138
PCT/ GBO / 02258°r96aRiilee  {mplantablp onictosapswlarl sUStained rélossé Snanickstifdudt her

I f ' I [ ' d d f |
Cranst ect od b PREGJUSEHERENS. by PAEOr0, Fo 3P00iEE) dpmsteniL-sbwamiter abi o

nunbers of t acidshégimmh ethyl-DrglgtamueI(SidRla8 K 6L Bi g occasi ons
( d. The ;l)é‘yggfj’}gn?%%ﬁ&% \7§5I&ants

and no antib pr Qdyci ng col oni es found.
carrying . VHES%\)A-R)‘S&K@‘ X¥rdy l-msthacrilase) arsthydenervilyd deetiat(Ladder vas, Not
continugd.  Biomed. Mater. Res. 15: 167-277, 1981, and Langer, Chem. Tech. 12:98-105,

U

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:; EPLA-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,



10 Exanple 5 - Production and testing of Del muni sed a340anti 8odi es
Anti body was purified from500 m to 1 litre static cultu.'lrge@ \zy tirring
W th 0.5m]w8B l#?’;rl_iﬁ';SepA (Bi oprocessing Ltd) overnight. The Pr Q was t hen
i sol ated by e, ity chromatography . Antibody was el ut e@CRGE1/02226 \
glycine pH3 .0, neutralised and 15 di al ysed agai nst PBS overnight. Purified
anti body preparations were filter steril i2ed by .filtration and stored at
4C. The concentration of purified antibody was determ ned by ELI SA for
Human 1gG The a340 DI antibody variants were tested in an ELI SA for
binding to A431 cells 20 (ECCAC No. 85090402). These epithelial nonol ayer
cel I's over exfhesanfibodies efihetpedsent| inventinh maf de tadmini®ered ivs 1ddEMePmanaidoar
t herefore sui %%till_le f@r astilg%&ﬁgg (ﬁi,ndi ng of a340 to the EGFR antigen. A431
cells were gr 8 5B AF P P8I0 484 b dedivered jima piamngriip whictBs medi a and
1 %non-essenﬁa}@ksﬁmoapop‘ghgsceﬁg\_lEAA, G bco BRL, Cat no. 11140-035). The
medi a was then renoved and the cells washed 25 3 tines in PBS. They were
t hen incdbated in | mmunoassay Stabiliser (Quadratech ) fox 1 hour at room
t emperature. /fhe.sol ti%n was .t hen discarded and the plates left to .dry
for at room ti%p%qsﬁf)ﬁ?@ ogies, Will bedenendent pen the dropgrties ot the aged @uple@d38 30 ~
r Nov 200 PCH & i : I e OCh antibody with the
g e 2 1 AR Pl R e X6 SR UaeRRar 1€ o m

original nurine a340 showed” conpara
(Figure 9) . Paypspideierthe foemblationdhevadrinRBStion tdate) tRBsiRHRNRRB of FoAFE) -

Det ecti on. wa | hor.ser adi er oxj dase conj ugated goat anti-human I1gG
(The Bi ndi ng%ﬂ%‘%}”&g%ﬂ%fﬁ,s&i%mam@ﬁ%ﬁhf‘am olegipal couditignafiiitingithey S t e,
Canbri dge, U tiémran@tﬂerm@g hEi WRME eaéﬁll i d eglivel | our was
devel oped wi {ﬁfi o- phenyl ene lé??rﬂﬁ ne s&st rgpfe)ﬂkglﬁ%gééflpPgéﬁ g’au'@ﬁ, §§§e1s UK) .
The resul ts #f80Qug ofpalyneptide pavipatiem pbreadiniistratido@e Eﬁ&‘e@éd,@ltﬁ&%he”t
secondary 1ogg€ti bodi es wi.t h got entially differin i ndi ng capacities.

However , t hi §CEABELFAY Tangs fRom ahout 1Qug dgndoseh dDifferamt dosageste uklised and
coul d be usedudfg & sQRRidrisdfRieR @it FhlatiSnC .the binding. affinities of
the DI a340 \_/arigar]ts,. To absay %’Lehf’) 9‘5‘3%%%“8%?%’?%6‘%‘3}5 g 2B ons
(from 100ng peulgien gndgthen heosDivith Felutivelyasthallen ddses 34 @nisddagrer i ¢ ant i body

(al so f{om 100ng per well) as the positive control were applied across an

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

bi ndi ng of aThoaniodies ef tiffntivn t4h b RInARRRF ARLJAAAY, e results
of the bindi E}.&gass ys for the 3 Del mmuni seo a3igqhdgglg&%f%ﬁy§ngn%%nbi ned with
the 3 Del nmuffHEERt as60s Pf i5Ripicatsai Bramples offiypes of varcemthinean@ tieated AvithThe

anti body conpesfGhdaly ighda b vy, chain versiqons b and d conmbined with
Del mmuni sed |i ght c;’a#l;lgﬁveré|r§%glb£g%ralr‘f3gdIbECF?étwgﬁlst'éﬁGM/ﬁY"éﬁP CRACRER ng t O
A431 conpared to the chimeric antibody, indicating that the nutations

i ntroduged t.ﬁlﬂt he 25 VK region do not conprom se the EGFR binding of a340.
However” t he' PhiT6HRT I 8150 firestad tontimipeimmmisation schediles for-eAhameingRR3 of V-~
resul ted in proleew itfmiNeHeipdEsediphinyd daficdroOVar ds EGPR of around 3 to 4-fold.

Preferred features of each aspect of the present invention are as for each other aspect

muatis 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 nop-limiting

| examples. Reference is made to the accoinpanying drawings in which:



1 7 NOV 2~~r WD 01/88138 PCT/ GBA /02226 31 The dei muni sed version VHd. VKb
was sel ected as | ead dei muni sed a340 antibody as it contdih&0y @y one

pot enti al G&—@S: q%ﬁ t ope. Renoval of this last epitope led to a considerable

| oss of EFRHBPA®E ng by the antibody. 5 Exanple 6 - Ami noP&EIGBOIMR ogy

Bet ween SCI 00 Monocl onal Anti body and EG;_The Gene Jockey |1 software
package for Macintosh by Bi osoft was usedf or pai rwi se sequence conparison
of protein sequences to identify areas of sinvlarityl honol ogy. Wen the
CDRH3 region of SCL100 was conpared to the protein sequence of EG, 10 am no
acid honol ogy was observed in two distinct regions of EGF. However, when
these regi onsFigurel Hiayrs the BNl segnencos oNR nicts© moackicial uaibods 390 VE@ t hey
were found to,be brought together by secondary structure and resenbl e SC100
CDFFi 3. ExanpPe AU mnstration of Inhibition of In Vitro Tumour Growt h
15 A431 cells were maintained in 12PM 1640 supplenmented with I O % foetal
calf serumat 37C and 5 % Car bon di oxi de. Confluent cultures of viable

cel I's wele haFigaest 2shonistthe transtsddrprbfeiivgequanh ofl theitouse nfonsEend adtimidy> x 104
ension were then dispensed into

[1s7m . 20 W i f |1
1(‘: Iea_t > got to m&*gj31 ‘8’60"%\/@'?&;9 gé;&%tﬁéce? 0§ E?e ﬁ@gﬁg‘%‘l 304 dinderbinerseqnenses peFeAR nmouse
ant i body, - dei qDRawifidh 276 30ReARAIAEISg 1 Mo M ke RiOhLRAN, FRETRLYILT € by

were left for 5 days and the nunber remal ni ng* vl abl'e ce

crystal vi ol dastsegiencaghowiifer eaghghdis; are t he nean +SE for quadruplicate
wel l's. Where error bars are not seen, this is because 25 they are so snall
they are covered by the data point. Both the VHdVKb and t he VHdVKd SC100

clones were afiberes GhdwihBissqubi@s 8F SitnBrsQf efﬁ%y@ﬁgbﬁ%{ﬁ@r\? A hectively than
I ndeed, the ~

t he mouse nonocl onal antibody 340. e cl dne” stfowed 70%
i nhi bi tion of3¢g¥ENLesyr owt h. WO 01/S8138 32 Clainms 1 7 NOV 2(b~ PCT/ GBO
1/ 02226
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 Hcavy 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;



1. A humani sed formof the anti body 340 obtainable fromthe cell Iline
deposited with the ECACC under accession nunber 97021428. ; ant i body
as cl ai negyqd /ﬁ*ﬁi m 1, conprising the CDRH3 of anti body ? C'Egﬂ@ dina
human anti body tramework. 3. An antibody as clained in c al m urther
conprising one or nore of the 10 CDRL1, tL2, CDItL3, CDtHL and CDRH2 of
anti body 340. 4. Au antibody as clai ned cl ai m 3, conprising the
hypervari abl e regi on of antibody 340. IS 5. An antibody as clainmed in any

preceding cl aFigursmmwmmsmtswaﬁtmuIceil bﬁ@l‘iﬂg! RFayf ViEdeidfuaikbe regi on of
ant i body 340 An antibody as clainmed in claim5 , conprising the

vari abl e releﬁﬁlaatS,shovm in Figure 2. 20 7. An antibody as clainmed in claim
1 or claim2, conprising one of VHb, ¢, d or e, and one of VKb, ¢ or d. 8.
An antibody as clained in claim7, conprising VHd and V~d or. VHd and VKb.

25 9. An anti Pt Sshews tHEaesilts oRBY AUBE call binkiRigHBsag of Vi@ deibiii@idd t he human
anti body framework is all or a part of the constant region of a human

ant i body5 Vier@gasg8138 33 1 7 NOV Z00 PCT/ GBOL/ 02226 10. An anti body as
claimed in any preceding claimlinked to a coupling partner or effector
nmol ecule. , 11. Nucleic acid encoding an anti body as clained in any

precedi ng cl aFigured 1lBowé\heqeduds of gy iARg1 @ﬂ?bﬁﬂmﬁ%éﬂy%@%b‘deu&ﬁ&ﬁ?é&ces
operably linked to a nucleic acid as claimed in claimllto control its

expressi on. I@Tiapscel| containing nucleic acid as clained in claim1l or a
vector as clainmed 10 in claim 12.

10 Figure12 illustrates the amino acid homo]ogy 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.



14) A method of making an anti body) the nethod including expression from

nucleic acid as clained in claiml 1. 15~15.Amethodas1ﬂv' in claim
14, conprieAdsQEO0W ng a host cell as claimed in claim | EEI e under
appropri a?v? cgn ?t i ons whi ch cause or all ow expression (1)&.#/{‘1‘8 124¢3 body. 16.

A pharmaceuti cal- conposition conprising ?$ anti body as claingd I n any one
20 of clains 1 to 10 and a pharnaceuticaffy acceptable carrier. 17. The use
of an antibody as clainmed in any one of clainms 1 to 10, or of a nucleic
acid as cl ai nrexApMRLEEai m 11, in nedicine. 2S. 18. The use of an antibody as
clainmed in any one of clains 1 to 10, or of a nucleic acid as clainmed in
claim11l, in the manufacture of a nedicanment for the treatnent or

prophyl axi s ANCer . . . . . .
Ao At oA AGHEABREE" Konsragsign of Ghimagric ditogy derieg fram €340
.A@.AQ@. Ay, 9. AS. A@6 AT N. Auy. Af_. A y. ASSL. A@ @ Ay(9. A, r. A@ . ASy . Ay@. ASS

A @cdni + $0?2A
~xsmyb] W/ ca] tugldiis swsliigehinpms) x 1o ybeiflomp 031€ adlis( Pusalaotdr v} Padroaiica] ca]

cav] ca] ca] Ca]ﬁzﬁlv?o@igs?]lﬁﬁg 1? %ﬂhﬁaus %Eéi%gaen Rﬁealsy Ellt following manufacturers

instructions. The RNA was converted into cDNA using Promega (Southampton,
UK) reverse transcriptasé, buffer and ANTPs. Variable region heavy (V,) and light
(V,) chain cDNAs were amplified using primer sets of the method of Jones and

10 Bendig (Bio/Technology, 9, 188, 1991). The amplified DNAs were gel-purified 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 V,; 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 V).

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 0340 Vy can be assigned to Mouse Heavy

20 Chains Subgroup II(B) (Kabat ez al., 1991) and 0340 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
Vi-PCR1 and Vi-PCRI1 (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



S AU

H3, . 9ET=Z_kw} xsnhb] XV] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ?6}’] EWU] cajc

cal {: a]l iﬂ:@ ﬁ%g}&]&ca] ga] ca]( -CaU] cav]ca] ca] ca] caJ ca PCT/GB01/02226

(E(<y§ 6i d Z\/J ] ca] ca] caV] ca] cé] caV] ca] caV] ??] caV] ca] cg] ca] ca] coa] f:aU] ca] cal ca]

ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calcalca (€ET((\))*Y***0+3+O++, % ; e

-P---//00000063444{ upkfa\ VU] ca] ca] ca] ca] ca] cal] ca] caa.ca] cal] ca] caV] ca] ca

ungggggg(églgmmggﬂﬁm?l& BK%L&%’I‘EII@]E)%%E‘:’%%@m13%2’1*\7]“%;]"_@3?%3&] caV] ca

1 caV] ca] ca]j C%]‘@%ﬁ apech Vi sequenceb sect e amplifiddcy] privhirs avrlappinglwied a] cal] ca]

eren ] Cﬁlm% igr ing,plicgyre Teading pelimprass caU cal ¢
HBHI 1111J 5 SPAUGRRAKSSE 8 E R s ingpieareel: pelawp

;%1 ca] ca] caU] Al weth sheagan] tabon, calfeaks AabbsRlloahaaliarid GekaaV cal ca

XXXXYl fzgzsgt}]éé]ﬁ fFhinyaeyig heavyilapdtiiafachatu} \Thead E@Rl]p:'m]xembb]eﬁeallml@ﬁiﬁbm%} cajcalc

a1 cal cal call cath oAl eabierl Al S haRbaRheal e Al e Ao O AT bR Lot 2 ca

cal] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] caV]ca]c

. 181<1@1))1)) 12 | |
ke Wi 0 PO Pl M B3 3] B e b et afcombplidiom g a0 ca

{Ji:/]a?:fja(ég]G (I:?ﬁLU% g’g%egmé aWJ%?M}% g?@a‘\f]‘@é@@aﬂﬂdc‘éﬁgﬁlﬂ E‘?ﬁ\ caV] ca] ca]
ca] cal] t@] calpfiamtcgiyinglacahpidie Himadisd R by @le?gs]sfbﬁ]cﬁgs}zﬁé‘] %rg]iuct was

A ' l1<~ytoje cal] ca] ca]cal ca] ca] C czfi] ca caj cal ca] c&a
)L(Jj{ 3:;] gﬂ] 2 L]K %ﬁ@?éﬁ{% gquiﬁ\-“ G@}MW@?Mswﬂdghdeawm} vpke
S]ch’? a][ 2:/;/]U]C 2!31%]€tcfa] cgﬁgﬁg/ﬁl @gfr((:)éﬁeég.’] %%(Flcgalfycéf"fﬁsfl@&]Pc}’éf’E%f]‘@a]rE%f%&El}céa] cal] c

a] ca]'ca] ca  of the expression cassette was then confirmed by sequencing as degcribed previously,
rrL#z% 0j ]e ZTje [V] ca] caV] ca] ca}lca] caV] ca] caV]ca] cal] ca] ca] cafcgﬁ caV]ta]ca] ca
] caV] ca] caV] ca] caV] ca] ca] caU] ca] ca] caV] ca] ca] ca

' 3 y.e 1.V cal.ca C cal ca] ca]
Call cat) o] caf carans VAl Vel B ARG ES hERT DA
Yol b CS%WH} &2 ovefliciajnchide secaiuied keal £ ol s hisahd @c]uﬁﬁ%?&h\@t&a] ca] cav
ir;:;]oi:c[i]hc?;ijgk agm?:m?’ca ca] ca] ¢ca] ca] cal] ca ;caU] ca I\/Dﬁi#&g) . ’
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25 The following example describes the method by which the humah immune response

| clicited 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 ,
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binding were excluded from this process and not altered. The murine residues that
5 were retained at this stage were largely non-surface, buried residues, apart from
residues at the N-terminus for instance, which are close to the CDRs in the final
antibody. This process produces a séquence that is broadly similar to a “veneered”
antibody as the surface residues are mainly human and the buried residues are as in

the original murine sequence.

10
In the current exémple, the variable region protein sequences for the &340 antibody
have been individually compared to the human germ-line Vyux 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 Je2.
15

The second step involves the identification of antibody V,, epitopes responsible for
the immune response, and modification of the antibody sequence to remove such
seqﬁences. a340 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 dlsclosed
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
HLA DR allotypes extant in the human population.

25 The 0340 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
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| 10% & (§-!, Mifferdng levels of MHC binding chains and mutations from the original murine
a340. Three DIVy and four DIV, variants were designed (Vgb, Ve, Vid, Vb,
Vyc, Vid and Vye) and can be seen in the respective alignments to show the MHC

epitopes and mutations introduced to remove them (see Figures 6 and 7).

10 The mutations introduced include two in the CDRs of the o340 antibody. The I-L
mutation of Vb is contained in CDR1 of the V, region. The V-A mutation of Ve is
similarly contained in the CDR3 of the Vy, region. These substitutions could have a
considerable effect on the antigen binding capacity of the 340 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 Vy and Vy genes were used as templates
20 for mutagenesis of the framework regions to the required Delmmunised sequences.

Sets of mutagemc primer pairs were synthesised encompassmg 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 «340 chimaeric V, and VlK 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
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The DeImmunised heavy and light chain V-region genes were excised from pUC19
as HindIll to BamHI fragments, which include the murine heavy chain
immunoglobulin promoter, the leader signal peptide, leader intron, the Vy or V.
10 sequence and the splice site. These were transferred to the expression vectors
'pSVgpt and pSVhyg, which include human IgG1 or k constant regions respectively
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 25ug of Vy, 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 transformatién the pellet was resuspended in 10p1 of molecular biology

grade water (per transformation).
20 Example 4 - Expression of a340 Delmmunised Antibodies

The host cell line for antibody expression was NSO, a ndn—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 celis by electroporation.
Each DIV, chain was transfected with each DIVy chain to give 12 deimmunised
variant antibodies. In addition, the chimaeric Vy and Vi regions were transfected to

produce a cell line expressing the chimaeric «340 antibody (0340Ch). The c:340Ch
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s of Dulbecco's Modified Eagle's Medium (DMEM) supplemented w1th 10%
foetal bovine serum (FBS), 5ml antibiotics/antimycotics solution (Gibco BRL, Paisley,
UK. Cat no. 15240-062), 2.5mls gentamicin (Gibco BRL, Paisley, UK. Cat no. 15710-
049) and 5mis sodium pyruvate (Gibco BRL, Paisley, UK. Cat no. 11360-039) per
500mis of media. Once confluent, these cells were centrifuged into a pellet and
10 - resuspended in 0.5mls (per transformation) of identical media. This 0.5ml of cells was
then added to the DNA previously digested, precipitated and resuspended and incubated
on ice for 5 minutes. The cells were then aliquoted into a 2mm cuvette (Biorad,
Hercules, CA, USA) and pulsed at 170 volts and 975uF 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 celis were centrifuged and resuspended in 85mis of
selective DMEM/10 %FBS (as described plus Smls of 25mg/ml xanthine and 160u1 of
2.5rng'/ml mycophenolic acid per 500mls 6f 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 200p1 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
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nitrogen.

No antibody was produced from cells transfected with Vy version C. It is unclear as
5 to why but considerable numbers of transfectant colonies were produced on three

separate occasions and no antibody producing colonies found, The production of

variants carrying Vb, V;,d and Vye was continued as described, but Vyc was not

continued.
10 Example 5 - Production and testing of Delmmunised a340antibodies

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 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 0340 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.,
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mouse (The Binding Site, Cambridge, UK) for chimaeric and mouse antibodies
respectively. Colour was developed with o-phenylene diamine substrate (Sigma,
Poole, Dorset, UK).

The results are not directly comparable due to the use of different secondary

10 antibodies with potentially differing binding capacities. HoWever, this clearly
showed that 0.340Ch bound the EGFR of A431 cells and could be used as a positive
control to compare the binding affinities of the DI 340 variants.

To assay the DI o340 variants, doubling dilutions (from 100ng per well) of the DI
15 variants and q:340 chimaeric antibody (also from 100ng per well) as the positive

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

show which variants showed binding of a comparable capacity to the 0z340Ch

antibody.

20 The results of the binding assays for the 3 Delmmunised a.340 heavy chains

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

25 V region do not compromise the EGFR binding of ®340. However, the
introduction of the mutation unique to Vye (V-A in CDR3 of V) resulted in a loss of
binding activity towards EGFR of around 3 to 4-fold,
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5 Example 6 — Amino acid Homology Between SC100 Monoclonal Antibody and EGF

The Gene Jockey II software package for Macintosh by Biosoft was used for pairwise
sequence comparison of protein sequences to identify areas of similarity/homology.
When the CDRH3 region of SC100 was compared to the protein sequence of EGF,
10 amino acid homology was observed in two distinct regions of EGF. However, when
these regions were highlighted on the NMR resolved structure of EGF, they were
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 wl aliquots of cell suspension were then dispensed into flat-bottomed 96-well

plates together with increasing amounts of 340 mouse antibody, deimmunised SC100
(VydVid or Vyd,Vb) 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,,dV,b and the Vy;,dVid SC100 clones were able to inhibit the growth of
A431 cells more effectively than the mouse monoclonal antibody 340. Indeed, the
VydVb clone showed 70% inhibition of cell growth.
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2. An antibody as claimed in claim 1, comprising the CDRH3 of antibody 340
provided in a human antibody framework.
3. An antibody as claimed in claim 2, further comprising one or more of the
10 CDRL1, CDRL2, CDRL3, CDRH1 and CDRH2 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 Vyb, ¢, d or
e, and one of Vb, ¢ or d.
8. Anantibody as claimed in claim 7, comprising Vyd and Vyd or V,d and V,b.

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. -
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acid as claimed in claim 11 to control its expression.

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

10 in claim 12,

14. A method of'xlnaking 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 am)l 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.



