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invention relates to an anti body nol ecul e havi ng specificity antigenic
determ nants of human ki nase insert donmi n-containing receptor (KDR) The 5
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Immunological Interest, US Department of Health and Human Services, NIH, USA

(hereafter “Kabat et al. (supra)”). This numbering system is used in the present
specification except where otherwise indicated.

20 The Kabat residue designations do not always correspond directly with the linear
numbering of the amino acid residues. The actual linear amino acid sequence may contain
fewer or additional amino acids than in the strict Kabat numbering, corresponding to a
shortening of, or insertion into, a structural component, whether framework or CDR, of the
basic variable domain structure. The correct Kabat numbering of residues may be

25 determined for a given antibody by alignment of residueg of homology in the sequence of
the antibody with a “standard” Kabat numbered sequence.

The CDRs of the heavy chain variable domain are located at residues 31-35
(CDRH1), residues 50-65 (CDRH2) and residues 95-102 (CDRH3) according to the Kabat
numbering. '

30 The CDRs of the light chain variable domain are located at residues 24-34
(CDRL1), residues 50-56 (CDRL2) and residues 89-97 (CDRL3) according to the Kabat

numbering.



nunmbering. 07 APRIL 2006 WO 03/031475 2 PCT/ GB02/ 04619 Constwg*lg.mﬁ%
CDR-grafted anti bodies is described in European Patent Application

EP- A- 0239400, which discloses a process in which the CDRs of a nouse

nmonocl onal anti body (Mab) are grafted onto the framework regions of the

vari abl e q,gm of a human i nmunogl obulin by site dj nut agenesi s

usi ng Iong% olFtlggonucl eotides. The earliest work on %{ﬁéﬁtﬁg‘f%&’g Mabs by
CDR-grafting was carried out on Mabs? recogni sing synthetic antigens, such
as NP. Howeve Nl b Wh . e. S GCOONE S I yme and a
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1536, 1988) and Ri ech t al. tyr 323-324,. 198 respectively.
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Kabat ( iKamaihs edf at hurhau pimfuncpgicbulill W8t sid . diredted Exytagelvsih. usih@2lon@11- 250,
1970)) Swaé %(tljlt s‘léffi cient to provide satisfactory antigen binding activity

in the SPUES product. It was found that a number of framework

resi dues haveThkexeallRstaldrk bf HurBshididpNabishy CDRR fraftinp WAl cdrfled d¥08£ Mabs t he 15 donor
framework region. Proposed criteria for selecting, whjch framework residues

need to TIHeEHiiRGHEhet; antigense fuch @y NP Howersneramplsain whichamopssMakat i on No. WO

90/ 07861 recBgrisihd Blsosyiner SMi £ Whts cdesSidhth %t%eafohelwtimiﬁée have been
publ i shed, "including Vaughan et al. (Nature Biotechnol ogy, 16, 535-539,
1998) . Vvihgmanised By kHRoerritiag have hespcdssribedhyny esroey et al3(doieaes 184w t h
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vascul ogenesi s, est abl i shnment a system of new bl ood vessels, and is
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corpus luteumformation nesrs occurs in a nunber
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A number of reviews discussing CDR-grafted antibodies have been published,
including Vaughan et al. (Nature Biotechnology, 16, 535-539, 1998).
VEGF is a homodimeric glycoprotein of two 23kD subunits with structural

20 similarity to PDGF. It has an important developmental role in vasculogenesis, the
establishment of a system of new blood vessels, and is involved in angiogenesis, the
formation of new vessels from pre-existing ones. Angiogenesis involves the proliferation,
migration and tissue infiltration of capillary endothelial cells from pre-existing blood
vessels. As well as playing an important role in normal physiological processes, such as

25 embryonic development, follicular growth (including corpus luteum formation) and wound
healing, angiogenesis occurs in a number of pathological conditions including
inflammation, psoriasis, rheumatoid arthritis and tumour growth and metastasis (Folkman,
J and Klagsbrun, M., Science, 235:442-447, 1987). For example, it is widely believed that
tumours are incapable of growing beyond a certain size unless they are provided with a

30 dedicated blood supply via angiogenesis.

VEGF is distinct from other factors implicated as possible regulators of

angiogenesis iz vivo in that it is an endothelial cell-specific angiogenesis inducer.
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tyrosi ne kicpas i ke Si i LT-1 or
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expression of its receptors. Exanples of studies showi ng increased KDR

expr essi of°main SHYRTHR aRdhb e Sesentor iy the osil aupmbrang of dhe ealls dgvbish 1515 Hum
Pat hol ., Zfres®@, 1995); colon cancer (Takahashi et at., Cancer Res., 55
3964, 1995); renal cancer. (Takahashi et al, 20 BBRC 257, 855, 1999) and
adenocar ci nomele® arieveraksiepasts; aftthes everrenprastiert of path JGTeanddls recepiomincer Res.
53, 4727, w83 moutd) béth APHE Rmcﬁﬂtpr&éil-l‘i'é(/elk‘%ﬂ)wal@& 2ANEWP oY BREMid cal |y
recogni sing VEG- bound to KDR, upregulation of the VEG- KDR angi ogenic
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Cancer Re - i . Of DELi evi dence
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cancer (Takahashi et al., Cancer Res., 55, 3964, 1995); renal cancer (Takahashi et al,
20 BBRC 257, 855, 1999) and adenocarcinoma of the gastro-intestinal tract (Brown et al.,

Cancer Res., 53, 4727, 1993). In a more recent study using an antibody specifically

recognising VEGF bound to KDR, upregulation of the VEGF/KDR angiogenic pathway in

non-small cell lung cancer was observed (Koukourakis et al., Cancer Res., 60, 3088, 2000).

A number of pieces of experimental evidence demonstrate the causal link between

25 VEGF activity and tumour angiogenesis in vivo. Kim et al. injected an anti-VEGF

neutralising Mab into tumour-bearing nude mice and showed suppressed tumour growth

(Nature 362, 841, 1993). Retroviral expression of a dominant negative mouse KDR (FLK-

1) also inhibited tumour growth in mice (Millauer et al., Nature, 367, 576, 1993).

Similarly, VEGF antisense (Cheng et al., PNAS, 93, 8502, 1996), anti-FLK-1 antibodies

30 (Witte et al., Cancer Metast. Rev., 17, 155, 1998) and expression of soluble FLT-1
(Goldman et al., PNAS, 95, 8795, 1998) all inhibited tumour growth in mouse models.
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KDR (FLK- 1) also inhibited tunour growh in mce (MIlauer et al., Nature,
367, 576, 1993). Simlarly, VEGF antisense (Cheng et al., PNAS, 93, 8502,
1996), anti-FLK-1 antibodies 30 (Wtte et al., Cancer Metast. Rev., 17, 155,
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Several pieces of experinental evidence suggest the biological effects of
VEGE relatingefep ff,ﬁgesoaeeaﬁ snfenfl Svidddi alogdlt a{ee&aagmr&feafs BPVEGQ“ the KDR
receptor (for review see Larrivee and Karsan, Int d., 5, 447,
2000). THeélatisi apgionenssis dremediajest predemiantohronghythe K@&F%@FOF (ﬂOT Wlélswex pressi ng
one 5 VI t f| cient to cause cell

prolifer ESEF(%I&IX%EN?HR&%? p@? ﬁ?w}dé%gﬁfgzg et al., J. Biol. Chem, 269,
26988, 1994) . ToeriNEGTswediatedvaetivationr of KDR rabong (in zell ilinas expressisklongrol i f erati on
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i 11 sihg! FORwE ity FhOBbn 4 bt SutBERS caE Ol foBRRRLN St pligthRh] (11 5,
acti vat es(Waltmgmger etat. JvBioécClmetZ_éﬂ 126888n 3394). @m@elygwhem@?-ﬂ glond i

prollferat 0 rati.on. and _vascul.ar errreabl Keyt et al., J.

Bi ol . Che Vat%‘ie pggg%atl See‘f ﬁ%daceﬁm’gr?tmgéﬁ e ({nFl\S/tgnt Q[bé e\évvas i nactl ve in
t hese assays EApemhts dﬁﬁﬁﬁg mbptbﬂ-selekmwgVEGE mmanw anvel showwl thdt KDR but not
FLT-1 was, abl e A EEﬁ duied \ ermsﬁ0 léyt whereas a
non- bl ocki&t O%ﬁ"tllvat?fE‘@ﬁoggﬂf"ftB’S 9Pf°r s %IZ’I?% B cancer  Res.
60, 51107, migefion andlimscue peimsedbilityi (maytoa‘t aNB.b&(ﬂ,gGhdilﬁtZ?tth&wwm NeG- recept or
FLK-1, by I%P ridoma .t echngl o F@E‘S been descri bed (WD 94/11499). These were
demonst r & f%ecleﬁfP‘H?‘ltwﬁi’l’éaT EhEBPSacti vati on by bl ocking the

interaction ofAndEGEVEGFMab BleckifpC®infkactidd Wwith KDRI tat hd)tchT-pﬁvasr £Hleept or
activation was _effective in inhibiting VEG--induced an cg__enem S in certain

model s. | AR YEGEdnducediyagculen permeghility, Wisteptdpap-teeking agtF G antibady e i n
treating ]ﬁﬁ\ﬁ@@ﬂéa @HeKBG Q1. X9 Ras Leo! s1TPWo6e). However, not all antibodies
that bind FLK-1 wi || bind KDR with sufficient affi n|t for therapeut| c
ef fi caby. VEGThxpRIstioniofiabsiagenst thesinpiring VEGEsecsstos FEK- {léw hybridemaed bl ood
vessel s Vt‘e@hnBllagy hﬁ@@n@@&h@éﬁ‘i’@%l M@@)‘ ?ﬁks@&er% B&n&%ﬁatgd RaRebif K K1 nase

signal I'i ng pat hways Ki nase 1s known downstream ki nase of the
P13- ki nastecepter hetixgtion @lqscblajgmwawowf Vﬁﬁﬁlmthzbe Geerbar This mélbmonJ Bi ol .
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of bl ockade O I's anti - totic re ng t eVEGF-KDR
models. In addition, this anti-FLK-1 antibody has proven effective in treating several

20 mouse xenograft tumours. However, not all antibodies that bind FLK-1 will bind KDR

with sufficient affinity for therapeutic efficacy.
VEGF-KDR binding also inhibits apoptosis of newly formed blood vessels via the
KDR-mediated activation of the P13-kinase-Akt kinase signalling pathways ( Akt kinase is
a well-known downstream kinase of the PI3-kinase pathway involved in cell survival,
25 Gerber et al., J. Biol. Chem., 273, 30336, 1998). Animal models also demonstrated the
effectiveness of blockade of this anti-apoptotic response through blocking the VEGF-KDR
interaction.
It is currently believed that KDR is the most important receptor in mediating the
effects of VEGF and its role in promoting angiogenesis and new vessel survival appears
30 universally acknowledged.
Therefore, an antibody molecule able to bind KDR and block its activation by
VEGF may be of therapeutic benefit in the treatment of pathologies in which VEGF and/or

KDR are implicated. For example, cases of inflammation, psoriasis, rheumatoid arthritis
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achi eved through” blocking its interaction wth the KDR receptor. There is a
need for tbwuegh hleckingits intetsction vdthuthe KPR cesepem There s @cneed fiesasuekilap and

pr oduced ERY effi.ci i ~ant i body

nol ecul e at%ﬁ%%dyh%@%eg%@?f iﬁﬁl&% ésefd or;g&féﬁgyanaadr%@f%%%ﬁ‘ﬁua%&;égﬁ?& 'y in humans.
In a firSkhemsipalsb,a nead fqurae svtibody nnadevtiie dhat o irighl effinity fonKDBoaiy lowl ecul e

havi ng 5 s]_:)eci fiecict . f.or KDR, conprising a heavy chain wherein the variable
domai n co‘%}uflg%glg m&ﬁﬁartsas defined by Kabat et al., (supra)) having the
sequence gi vein asfirkl aspeet, Fthe peagent infehfidd plovilés: arl pntfbody @Glofdehle lmsingl? i n Fi gure

1 (SEQID 2 2.ar as H3 in 0 Figure SEQ I D NO 3) for CDRHS.
The anti ﬁB%?hﬂ%lt&g{ﬁP ,@fnppﬁggﬁlfagy chg?)é“%fre’(?ftget@a Fgg@%f' PP Pon conpri ses
?t | eﬁSt hCMQasCaEBn@eliyeKib_@degrdl.pguMh)) hhﬁx;)g’:lﬂld stdder(cSideh s mﬁhbfﬁghrﬁEQl | D :\IO 3)

or the VY aln varl e _donmpl n. Pr v o b t1 bogy ol ecul e
corrprises&ﬁ@ IP(—:@S’@5 f“&\&%%ﬁ’ fpiemn S@Fér@ﬁé?by(#zg)tf‘ﬁg@@% # i te heavy

chai n Marpiaht € (SEYD No:33fr CDR#3second aspect of the present invention, there
is provided an_ antibody nol ecul e havi n? specificity for human KDR,

conprising a [Thgwrtibedyanolecylseof Bredirst pweds oF the pressntigyaation comprisesiatleasta CDR (as

defi ned byse kgiiabel&led Hom HI, FHPLR)H3 mglebheto%%géﬁm@%faﬁme fSavy! in Figure
1 (SEQID NO 4) for CDORLI, as L2 in Figure 1 (S I D NO.5) for 2 or as

L3 i n Fi cphpis vanigbleriomeain. Riefesgbly, dhe antimdg moleguly panpiises 4 ras thppsonere of t he

second a i -1 QN ses at | east one CDR sel ected
fromlLl, %ﬂﬁ%&rg%lgfal&gﬁ%@éﬁﬁ%ﬁ%zﬁry?o fz%a?% d.n%) for the light chain

vari ablSe donailma sepensfaspegioifyhe presentanientiongtheneiy povided apa@niihods awlegule| east two
and nmor e p, o eLRI A foP hhmdn X8R, SoipFisihd'a 1iDR chdif Whe:Eihd Vvatidhik ABhgn dOmai 1.

comprises a CDR (as defined by Kabat et al., (supra)) having the sequence given as L1 in

Figure 1 (SEQ ID NO:4) for CDRL]1, as L2 in Figure 1 (SEQ ID NO:5) for CDRL2 or as

L3 in Figure 1 (SEQ ID NO:6) for CDRL3.

20 The antibody molecule of the second aspect of the present invention comprises at

least one CDR selected from L1, L2 and L3 (SEQ ID NO:4 to SEQ ID NO:6) for the light

chain variable domain. Preferably, the antibody molecule comprises at least two and more

preferably all three CDRs in the light chain variable domain.

The antibody molecules of the first and second aspects of the present invention

25 preferably have a complementary light chain or a complementary heavy chain,
respectively.

Preferably, the antibody molecule of the first or second aspect of the present
invention comprises a heavy chain wherein the variable domain comprises a CDR (as
defined by Kabat et al., (supra)) having the sequence given as H1 in Figure 1 (SEQ ID

30 NO:1) for CDRH], as H2 in Figure 1 (SEQ ID NO:2) for CDRH2 or as H3 in Figure 1
(SEQ ID NO:3) for CDRH3 and a light chain wherein the variable domain comprises a
CDR (as defined by Kabat et al., (supra)) having the sequence given as L1 in Figure 1



The antibody nol ecules of the first and second aspects of thgmgmrgo%
invention 25 preferably have a conplenentary |ight chain or a conplenentary
heavy chain, respectively. Preferably, the antibody nol ecul e of the first
or second aspect of the present invention conprises a heavy chain wherein

the varia R n conpri ses aCDR(as defined by ., (supra))
havi ng thgédsaeguence given as H in Figure | (SEQID gg%&foﬁ‘ JT’or CDRHI, as

H2 in Figure 1 (SEQIDNOZ) for 2 or as H3 in Figure 1 (SEQ ID NO 3)

for anN n r {73 »C rihses a CDR (as
defi nengg/ Q ?Iﬁgl (1 aé"f'f eFl H%Sﬁéﬁgqg(g Lfeé’g(@%zvdgn@é‘g%ﬁl in Figure
1 07 APRIR.IM@D@BMD)BD@SM(ZBRMPCT/ GBOZ/ 04619 (SEQ ID NG 4) for CDRL1, as L2

e R 16 T P i By R, 0,
deri ved ﬁommmusemmeclomhmﬁbmyarm&ﬁltTHa(pcbyen‘t/aiz&ﬁmn dlbeprovidesal mouseent i on al so
provid t he .no | qpal anti bo The. se n f the

Dart abite BT Bbg oV OREoahE e fifisey 2L ol ot SRR | o onos: 7
aRd_ 8). Tdnﬁbddygf&shmmlmﬁ(saml%wm :0and B). T ghb chain doammfr@rmi oghte hga?/y
chain co onls i S nouse .a re e o bel ow as
e donorRIaai B2 1t Ao in ronanb SR o W @P ARG ot e
ant i body raﬁﬁ-aﬁdlbeﬁwtag“[ﬁtﬁﬁh@fanﬁf)odyio the first and second aspects 011: thed
present invention is chinmeric ) uman_ ant | ecuy referred to
herein as the %Fqﬁm@ewwpéﬁﬁ SH‘?? ‘ﬂ'B‘F‘gcth?@‘ L é‘c‘é‘ﬁ e&tl’ eTYR165 anti body
ol ecujee thORRE ariSSconl Bspéats bt BreStatRvatioR is é&hﬁndmlﬂ&ﬁusé)ﬁﬁﬁaa)ﬂﬂ:ﬁ%dﬁr SEQ ID

NCS: 7 and 8) and human constant domai ns. Preferab é t he_chi meric VR165

ant i body meleAulse giferreddapiiedess the shimera YREOX aniba e.( fbetcBimede al ., Cel |,
22 197- 20x7R1é%ﬁ&od}ﬁo@@ﬁ@&ﬁr%s&mﬁmadmm%mé &Q&élﬂauwtms%%ght chain

and t he human ﬁ domains (Flanagan et al., Nature 9-713, 1982)
in the hd®AOZHanh3) qnﬁ han@lhqonﬁaraﬂ@rémnﬁatﬂrﬁeml)ly,ﬁhfe¢l@mr@dv%lr%@mlb9éht t he

ant i oy GHERIS AR ) Gk Olypeh by (Bl OhuS 50 50 0@), | e presen

invention is ecul The t8fm"a CDR-grafted
ant i boldy @@b@@lqlaecessm nymbef Jﬁ@%}m eclight shamandrih@nmanmmz@ deplaiss ul e wherein

the heavymaRght: 41 fithre 081 70 5941 342) 50 BOfcaly HIR! © from the donor
In a third alternatively preferred embodiment, the antibody according to either of

the first and second aspects of the present invention is a CDR-grafted antibody molecule.
The term “a CDR-grafted antibody molecule” as used herein refers to an antibody
20 molecule wherein the heavy and/or light chain contains one or more CDRs from the donor
antibody (e.g. a murine Mab) grafted into a heavy and/or light chain variable region
framework of an acceptor antibody (e.g. a human antibody).
Preferably, such a CDR-grafted antibody has a variable domain comprising human
acceptor framework regions as well as one or more of the donor CDRs referred to above.
25 When the CDRs are grafted, any appropriate acceptor variable region framework
sequence may be used having regard to the class/type of the donor antibody from which
the CDRs are derived, including mouse, primate and human framework regions. Examples
of human frameworks which can be used in the present invention are KOL, NEWM, REI,
EU, TUR, TEI, LAY and POM (Kabat et al. (supra)). For example, KOL and NEWM can
30 be used for the heavy chain, REI can be used for the light chain and EU, LAY and POM
can be used for both the heavy chain and the light chain.
The preferred framework regions for the heavy chain are the human germline group
3 framework regions shown in Figure 3 (VH3-7 GL, SEQ ID NO:9). The preferred



antibody (e.g. a nurine Mab) grafted into a heavy and/or |i gy APRL2006

vari able region franmework of an acceptor antibody (e.g. a human anti body).
Preferably, such a CDR-grafted anti body has a variabl e donain conprising
human acceptor framework regions as well as one or nore of the donor CDRs
referred %@BQY?- 25 Wen the CDRs are grafted, a”ypé’l‘?@ﬁo(?@kitl@te accept or
vari abl e region framework sequence Ry be used having regar o the

cl ass/type of the donor antibody fromwhich the CDRS are derived, including
nouse, pPrjiRdvRriéRgiol iPiRe fifR CRNPEKHE ﬁﬂh&fk%mﬂﬁ%&%é%li&% ﬁ%l IpgBRork r amewor ks

whi ch can be used in the present invention are KO, REI, EU, TUR
TEl, LAY Baignshawy indiigare 2{A3GL, SEQAPNO:100For exanpl e, KOL and NEWM can 30 be

used for the >bai t. i i d EU, LAY
and POV can betCDIGEARE pifepe PR e hrelarkitlon, 08 df@Re 6130 % 87 E0
pr ef er r edacteptareantibady rong ihaving fhains twhichhaserhgmelbgous taathe chéins dllitkedormer nl i ne group

07 nerit IERSARE S SR el s dofi ety B B b gord 07 12T TR

chai n ar etht kemér amibody endriviap,eif slesiied neepgseocympbsiter animedeking fiemework shown in

Figure 3 (A30 EQ || r10). In a CDR-grafted anti body of the present
i nventi on{eglp?sqggvﬁﬁlgéqgé@‘%%%%mﬂs% as the acceptor antibody one having
chai ns whi ch al®, hoaCDBgaufkedtaatiiode of tha ipresend finvetitidngthe damework négidiedy. The

acceptor heavy .and light chains do nqt necessarily need to .be derived from
T ho Sane T PURYF SHE TS SSuTHSoRHEEse a8 d1ose Chih Rew GAIGEY-t ESTORSATHS havi ng
f r amewpr kunuf tesidgesdedyl beaarged o Mort fiRfhily-6dtairing residuésOfor that étc?%?- grafted

anti body qf, the present .invention, the framework regions eed not have
exact | y t%@nscgﬁéos&a&eﬁe@magv hé @teéffeﬁ“;}@s&bﬂ‘éﬁﬁ?ﬁ’t° FEMBYAY 78R i nst ance,
10 unusUahay BSEHIHERE sORbAt BRy CHrr3SRd té the ToMide fouRA WEThE sinOfdsition i ther €Si dues for
t hat acceptor chain class or @I ternatively, selected residues in the

. type. .
accept or 4onennkibedy. rBigh ghangesshould be keph frythe nuipmuRaRecesaEy toi5EVeEBSnd to t he

resi due fgand FinelddBorS@iBodpPOA ipkdt&B1 fol'selddfng QMR indh AcBPEY frambirétk Changes
shoul d be kept to the m nitumnecessary to recover the affinity of the

donor &ht fepigaswhigh ayoreed t9 bechangesids set forthdn WEs914198€7.i n t he acceptor framework
15 regi ons whipgh, iHGCEDR Yrdded %ﬁt?og tholedu1s OF tieOfrbdint! ivehdm 1 2967
Preferably, in aﬁ%-_greaagt e%’ant I bo %em%’f ecul e gf}f t he lpree.seﬁt ?lnventi on, if
the accegeeptortherryrhaimhisrhumas ghrtiemgroer hirimesvogk seionS(shiavarria Kigute Hegi ons
(shown i n(SEbgfﬂ ﬁO‘??\‘), then the acceptor framework regions of the heavy chain comprise, in
addition to one or more donor CDRs, donor residues at positions 77 and 93 (according to
20 Kabat et al. (supra)).

Preferably, in a CDR-grafted antibody molecule according to the present invention,

if the acceptor light chain has human group 1 framework regions (shown in Figure 3) (SEQ
ID NO:10) then the acceptor framework regions of the light chain comprise donor residues
at positions 36, 44, 60, 66, 69, 70 and 71 (according to Kabat et al. (supra)).

25 Donor residues are residues from the donor antibody, i.e. the antibody from which
the CDRs were originally derived.

The antibody molecule of the present invention may comprise: a complete antibody
molecule, having full length heavy and light chains; a fragment thereof, such as a Fab,
modified Fab, di-Fab, a di-(modified Fab), Fab’, F(ab’), or Fv fragment; a light chain or

30 heavy chain monomer or dimer; a single chain antibody, e.g. a single chain Fv in which the
heavy and light chain variable domains are joined by a peptide linker. Similarly, the heavy
and light chain variable regions may be combined with other antibody domains as

appropriate.



(SEQ I D NO 9), then the acceptor framework regions of the hegywnriRi2006
conprise, in addition to one or nore donor CDRs, donor residues at
positions 77 and 93 (according to 20 Kabat et al. (supra)). Preferably, in
a CDR-grafted antibody nolecule according to the present invention, if the
acceptor |Li ain has human group | franmework regi in Figure 3)
(SEQ 1D W%Eﬁc‘%t hen the acceptor framework regions g&s/?éra%?r ght chain
conpri se donor residues at posrtron§ 36, 44, 60, 66, 69, 70 and 71
(according to ﬂ?@éﬁ@ ues fromthe
donor anti body, I .Blyetpﬁ%n%br?@ dmrgéﬁmﬁ%ﬁﬁ ‘%ﬁﬁ a\?\f@?(af{agﬁ%lgr nal |y

deri ved. 'Pl'@rahluthbﬁdyfragniemdmb ehgﬁ chdnehapmgslersbquemc@men@srsmw NOnfri se: a

Fraoment Cheregiaid s Sk the Mk T ARG I RO Bt TGl C3' )
Ger & o nale h it Doty ey A nol e R B ahchofhe heavy
and |i gﬁt %X H%i @&ﬁeéﬁﬂ‘ﬁnﬁﬁrﬁ%ﬂ@ §EQ I?ﬁggg aﬁ‘llggap‘g)pﬁsdé FEFRYRAYEYY Sinilarly,

t he heavy (Figiel4 hiddhgur€bai n vari abl e regi ons may be conbined with other
anti body donmai ns as i at APRI L 2006 03/ 031475, PCT/ GB02/ 04619
8 Preferably t“rﬁl@”&m"?lbéﬁﬂ‘ﬁj ﬁ?@g ?%Ié( r‘l‘fV\?!eri’FFé?W IyPPtioR 12 Fap

fragment . mofied RibaRighhehthefedDiné mA@AEMbN BAR aadlhbxgiatthec@adnﬂmm&m Beiitd he sequence
given as SEQ ID NO "11 (Figure 4) and a heavy chain having the sequence

gi ven as 8w ripimgdopp of mpgg aminosacids fhlow thg ?T@Clﬁ’éﬁnHO%@cﬁf@ﬁefe@ IfPofte in SEQ | D
NO 11 jgnehoRER ! ﬂefé@bgl&e%aﬁumaﬁinﬁﬁ@&m f&ﬁpé)ﬂsdiféi ¥ge BSoddmlafipld de

sequences glven in SE and SEQ | 4, respectr vely (Figure 4
and Fi gur engir twacysteinearesiduss yo which ihe eﬁpmr@rﬂmﬂ@mvlequrpem@mbq #eehednol ecul e of

o the” aaare AGRALORY! Gaefhent Hitabi] ol €t CAATENRMRE bbbt PRl B0 |1 73 01
am no aci ¢EQID XO:ilbwnd the hetvyarhhimenting the aequerick giveoras (SEQrI@pr)tlérTlleo m)l ecul e.
Pr ef er abl ¥u’nm% a8d geqqutar}clesoggentlggﬁgqr NG Ydjlaagg%‘;E? @nﬁmbf e epqeet{;yfaﬂg Ench&

cont ai ni ng ~one ich™t tor or reporter
nol ecullé rlmmehmclmldeaset]adces gBlen in FEQUDING112 dndRHQ ID NQrientesppetdlyr abl y has a

| i ght chain hayi th ue as. SEO | 11 and t he heavy chain
havi ng the se ﬂéﬁg@ ‘?el 8Yasq$t@9tf°ﬂgﬁb° md%ﬁ@t tgﬁ%%?g}ya‘z}{’] uLeeosﬁlbences gi ven
i n SEQ | Dphdant ﬂaﬁen&ﬁ:dm%ﬂ@(ﬂnﬁ&ﬁlﬁ Fabp fraphenipwieskedn thb Imodificativadsithe addition

to the C-terminal end of each Fab heavy chain of one or more amino acids to allow the

attachment of the chain to another such chain and to an effector or reporter molecule.
20 Preferably the additional amino acids form a modified hinge region containing one, two or
three cysteine resiciues, for attachment to the other Fab, the effector or reporter molecules.
A preferred effector group is a polymer molecule, which may be attached to the
modified Fab or di-(modified Fab) fragment to increase its half-life in vivo.
The polymer molecule may, in general, be a synthetic or a naturally occurring
25 polymer, for example an optionally substituted straight or branched chain polyalkylene,
polyalkenylene or polyoxyalkylene polymer or a branched or unbranched polysaccharide,
¢.g. a homo- or hetero- polysaccharide.
Particular optional substituents which may be present on the above-mentioned
synthetic polymers include one or more hydroxy, methyl or methoxy groups. Particular
30 examples of synthetic polymers include optionally substituted straight or branched chain
poly(ethyleneglycol), poly(propyleneglycol), poly(vinylalcohol) or derivatives thereof,
especially optionally substituted poly(ethyleneglycol) such as
methoxypoly(ethyleneglycol) or derivatives thereof.



15 by the nucl eotide sequences given in SEQ ID NO 13 and SEQy RpiNg. 28d6
respectively. In a further alternative, it is particularly preferred that
the anti body nol ecul e of the present invention is a di-(nodified Fab)
fragment wherein the nodification is the addition to the Ctermnal end of
each Fab ain of one or nore am no acids to al ttachnment of
t he chai nultgﬁylgsr%o her such chain and o an effector oré%@? 4(—:-6%9am)l ecule. 20
Preferably the additional am no acids forma nodified hinge region

contai ni ng ong,, ree. I i , to the other
Fab, the effect O}&%&%%&ﬁc@?n%@b@%ﬁég&ﬁAﬂ%ﬁé i %%%él#g,%&e& oup is a
pol yrmer ot derivhtives wherepfi n‘tDerivativas”t @sctmed hewmint seintemdeli fd édlufa eactivedi - ( nodi fi ed
Fab) fragment.toddncrease its half-life in vivwo, T I | ecul e may,
in gener aH%w tlevegl fé)sryér%{aﬁgfe ﬁ%‘ot)sfeleﬁévﬁar?%’?‘éﬁ § ?/QPSCSB‘EJ}?%‘HQS’“‘E‘%S%%W‘%@?‘ for exanple
an opt i ondhd igactivbgbur mibye tle Hhkedidiyéxtly or thinugin 6 hiekkr cégment toctheypdlynydr.e fte,

pol yal kenyl.ene or . gA oxyal kyl e ol yner_ .ot a br.anched. or unhranched

pol ysac§h§?lftffeappre%i£{ %ﬁhﬁ%‘f?ﬁl ueo(fl}eswg‘taeg}/%‘l’ VB@I’WH’(%W&W? f’mﬁyﬁt"?&fl ar optional
subst i tuepﬂ’o&ucv\kﬁtﬁdlirik&igghﬁprbémaﬂﬂleﬂiﬁb&d?&ra@ﬁa’it@nmmebblm&d synt Iheti c polyners
i ncl ude one or_nore hydroxy, nethyl or. methox royps. Particular 30

exanpl es of ;)}WPH@FW@ %P‘%)%E?’sm?yn q Yared 63 dpdd @Etﬁf’ﬁr‘ﬁl&tl@d"sﬂnr ai ght or
branched gWhaigh nifMcMlaf tWaYEhEe RaEE Y 50000 to/ GPI0DDY, BREGABKE Bloh, 5000 to

pol y(vi nyl al cohol ) or derivatives thereof especially optional]y
subst i t ut APOHs prbmeys ErEEIRlE dlom 339N te L000RNEN o, The dolmst igF gy col ) or
der i vap v gsridui?beloctcd in EBldks FAG NP QB FoaRET/ GB02/ 04619 9 Par t i cul ar

natural ly occurring polyners include | actose, anylose, dextran, glycogen or

derivatives t Heiedprly meferredapplymers indudssadpaialieiene rolymare AtfBdas @ i ncl ude
reactive ofigehyittdeest of BheGpRhens aggeglgigﬁ%iay;xggfi@a&fvm {HrQYps such as

mal ei m des and’ t The reactiv i nked directly or

t hr ough aand esgesially eyithe 3t melgculdrewgight yinrdhe range from pboub@5e(9Pecteiabpeld t hat t he
resi due ofybsh @ group will in some instances formpart of the product as
the linking group between the antibody fragnent and the polyner. The size of
t he poll§yner ndactheolymei ewlesle datscheddo thauimodifiel aptibmlyafrigmebeman ten  aver age

nol ecul ar i aht.. Da .t o 0 Iy 00 to
200000n afsendnFL R bRy RS eRs R, B Ee BB P2 Dy
10 parti cudvalentbinksgel willt gederally bde diselphide béndt drein peréouthech sidghunéarhdne pr oduct .
Parti cul a{xlm% preferred polyners include a pol yal kyl ene pol yner, such as a

Where desired, the antibody fragment may have one or more other effector or
20 reporter molecules attached to it. The effector or reporter molecules may be attached to the
antibody fragment through any available amino acid side-chain or terminal amino acid
functional group located in the fragment, for example any free amino, imino, hydroxyl or
carboxyl group.
An activated polymer may be used as the starting material in the preparation of
25 polymer-modified antibody fragments as described above. The activated polymer may be
any polymer containing a thiol reactive group such as an a-halocarboxylic acid or ester,
e.g. iodoacetamide, an imide, e.g. maleimide, a vinyl sulphone or a disulphide. Such
starting materials may be obtained commercially (for example from Shearwater Polymers
Inc., Huntsville, AL, USA) or may be prepared from commercially available starting
30 materials using conventional chemical procedures.
As regards attaching poly(ethyleneglycol) (PEG) moieties, reference is made to
“Poly(ethyleneglycol) Chemistry, Biotechnical and Biomedical Applications”, 1992, J.
Milton Harris (ed), Plenum Press, New York, ‘“Poly(ethyleneglycol) Chemistry and



pol y(ethyl eneglycol ) or, especially, a nethoxypoly(ethyl enegdlyycOdpm Poos
derivative thereof, and especially with a nolecular weight in the range

from about 25000Da to about 40000Da. 15 Each pol yner nol ecul e attached to
the nodified anti body fragnent may be covalently |inked to the sul phur atom
of a cystgj i due located in the fragment. The ¢ i nkage wi ||
gener al | y%%&e&gﬁlg?slsul phi de bond or, ip particular, a suﬁ%’hﬁ@%ﬁ% bon bond.
Where desired, the antibody fragnent may have one or nore other effector or
20 1 epor t g gaRbeitiSRioad !t ARASONMiI Harris BAES Safifiky Mds OArcRRRChEhichD! ecul es nay
be attacheé’f{g% tlﬁ@l aﬁﬁ%body’ fr.agrl}?nt _stq%uraou.gaﬁﬁg,::t‘%?/?r g)ggrea}%ﬁe glfrlﬁcno acid

si de- chai Rociaty,t Weshingtdn BRi ansl dBiocbnjugetiont Proteml Covpding Tasbuiquesl fomthehe fragnent,
for exanphf, At SEERE| AR M AURR ud W HelX Bho R PublBRLONY v ouP. AN activated
pol yner may be used as’the starting material i n the preparati on of 25

pol ymer - modi f i Wlkraitis desicbd t6 obtginen eatibedy filgseni linkdd wro\effectdime repottéervat ed

ol yIrer s Ty B, y0NaP B YTELo B btaftl Werlodh Bl Bbo SREE DXG, ShoURSHiCh a5 an

a- hal ocar boxXyl1’c acid or ester,” e.g. 1odoacetanm de, —anh imde, e.qg.

mal ei m dewhiah the agtibodyifridneeneis dinked eithes dirgelly devia Svaiplingdganttto thg effett@r i al s nay be

obtai ned commercially.(for ex | e f.rom Shearwat.er Pol r I nc. ,
Hunt svi | | & TERPTeT %fé/‘%er eﬁﬁ?eﬁ?goqgroépa&%&a’%ogm r{ﬁ@,ﬁgﬁl‘g@{‘;?oi%ﬁﬂ Bbl e starting
30 mat er i agpsopriate.nPardantarehérhiosl procediessiitohide MopexafhplegthoseARsdiidebindBOat t achi ng

pol y(et hy yc.ol PEG) Lefies, er s de, to

" Pol y( et héf}gﬁggl \E@oéﬁ%ﬁ%ﬁ b@{,’d@?ﬂ%%isgjgfﬁgn&&amﬂy’c‘ﬁver%ﬂﬁl i cations",
1992, Jo efMclok Bivepddief mblebuslls a Fﬂt@lﬂbkgﬁo%?ﬁae theléivkafe ey be Rdleyédisigl enegl ycol )
Chem stry and 07 APRIL 2006 V\B 03/ 031 PCT/ GBQ2/ 04619 10 Bi ol ogi cal

Appl i cat i BRYbinapPNA procedurssofor igxample; ap deserbed 28| WHs§8/0158% 894 EReflsr i can

Chem cal ofm@¢iety, Washington DC and "Bi oconjugation Protein Coupling
Techni ques for_ the Bionedical Sciences", 1998, M Aslamand A Dent, Gove
Publ i shers, Nereforably.. thoyraedifigd: Fabs fragmant o di-Bat9f dhen Presenh Avveptinayisf r agnent

linked t oppgygd B6! Bk PRG @gg@nﬁﬁﬁ@ogﬂ&e @ mbifibSpdlimPendityenfr ed by

standard chem cal or reconbrna ures in ant i body

fragmehd poyalentiviediarhed theesto) @paorting ty thsymettiods discleserbini ERyALGEsd4 and Elve ef f ect or
or 1eport aryohR)3¢C Pl f&%;aéﬁﬁ&ﬁ{ rﬁol%u}?agﬂtﬁé Pfe?é%?ﬁﬂ iofthit B ﬁl‘{@‘? ge?lt i vat ed

1
pol ymer as appropri at e’ rticular chemcal procedures I nclude, for
exanpl e, mhdifed BrbStagimutchs islowaGn Figure 6 or a PEGylated di-(modified Fab) fragment.

As shown in Figure 6, the modified Fab fragment has a maleimide group covalently linked

2

to a single thiol group in a modified hinge region. A lysine residue is covalently linked to
20 the maleimide group. To each of the amine groups on the lysine residue is attached a

methoxypoly(ethyleneglycol) polymer having a molecular weight of approximately 20,000

Da. The total molecular weight of the entire effector molecule is therefore approximately

40,000 Da. Similarly each mPEG may be linked to a lysine residue covalently attached to a

bis-maleimide linker as described in EP-A-1090037 to form a PEGylated di-(modified
25 Fab) according to the invention.

Preferably, in the compound shown in Figure 6, the heavy chain of the antibody
part has the sequence given as SEQ ID NO:12 and the light chain has the sequence given
in SEQ ID NO:11.

The constant region domains of the antibody molecule of the present invention, if

30 present, may be selected having regard to the proposed function of the antibody molecule,
and in particular the effector functions which may be required. For example, the constant
region domains may be human IgA, IgD, IgE, IgG or IgM domains. In particular, human
IgG constant region domains may be used, especially of the IgG1 and IgG3 isotypes when



93/06231, WO 92/22583, WO 90/09195 and WO 89/01476. Alternatiy p#ngq?gge t he
10 effector or reporter nolecule is a protein or pol ypeptide the age may
be achi eved using reconbinant DNA procedures, for exanple as described in
WO 86/01533 and EP- A- 0392745. Preferably, the nDdified Fab fragment or

di - Fab of ﬁent invention is PEGylated (i.e. /EF&O%@g
ol y(ethyl eneg yco )) or nPEG (net hOﬁ}ool y(et hyl enegl yco covalently
attached thereto) according to the hods di scl osed in EP- A-0948544 and EP
A-1090037 4, t}@q}{ tionis a
PEGyI at ed rmﬁl&)? ?ﬁ@i%ﬂg&f r%ﬂ#\gn as skownésl ar?g ﬁﬁbﬂ%ggﬁ%oﬁffgncb% at ed

- (nodi f irepireda Altefaticalys G2 anAsIg%mees maneguaeéwBe;n thientibodli hpleadleFab fr agment

has a mal coval t in a

nmodi fi ed Egl ngefe}ig&ﬁg%apeﬂlﬁ S’/‘EF ne T eS|t§3%g I secg)é\?ﬁjfpg} Syage 1PJ|t {q'elg&‘f)gg‘m t he

mal ei m de fgrsﬂnmbla'dkugdml{ﬁgatmhbyﬁﬁﬁﬁe gr oups on the I ysine residue is
attacheq a ne thyl] e col mer havj I ecul ar wei ght of
appr oxi gﬁt ely 'éé ‘f’ﬁ% 'ﬂgﬁé %s"é"g O\Réf’@'hfi‘ gfant #8) A ¥id e ef fector
mol ecul e ir@oﬂ&emécekeattaqhad fXit. WﬁbﬁhStancé}G’t, rﬁ@%aDaa nfcfocy e, lfor cheladhgPEG may be

i nked to_ a Iy5| e residue covaleptly attached to mal ei m de |inker as
descri bed hF SO FITKIPSUE R IS FCAP, o8 Y&.COV(%?& B’F$ N SUYYUTE. 1)

accordi ng An@mamlyl proCeuted bf ero&Bﬁ!iﬁlﬁth’A tdcmdl&g@ B8RO uRd 16 Hiacel 4 Fi gure 6,
t he heavy chain of the antibody part has the sequence gl ven .as SEQ I D NO 12

and t he | iEg#Hodymaleleigavhichdheticfmgment (GHHLH3 4“(41195@‘1? the CHZppd const ant
regi on 1go @-B%m%s &hﬁe @R} AR of DdofipidteSmPilndglbul SSREe had iRRGLEG: 11 30

present, ﬁﬂY be sel ected having regard to the proposed function of the
ant i body regased bye or hagaHiached Phereto by neptide dinkagea Bagtiopalinepdemuioglobplinch nay be

required. pF&Jm%@é&nz&ﬁ@oﬁQﬂﬁh@ﬁ&dereg' on donmai ns may be human | gA, 19D,
| gE, 1gG or | gM domal ns. particular, human |gG constant regi on domains
may be used, eBjsestibady gnobvrculc hthe gesentinventigGyeferblyyhes s bintiag abimityefRl L 2006 WO
03/ 031475 (BiCTH CRPIOAANY. b lunkiy LR FPLECHE ki oBRASS dlr

anti body effect u

t her apeut| C uses an or functions are req
Al t er ndfi \hedvy chdig GZiabledlomgi@igHs GEQUBSNOH) o the Bghtwhain vardebleadomalmody nol ecul e

|2 s [0 HORERAIL U003y Sl ALLRRAY CHLESLA wlifply o7 ar©

anti body nidisscrd shovad intRigirgT.esent i nventi on may have an effector or a

The present invention also relates to variants of the antibody molecule of the

present invention, which have an improved affinity for KDR. Such variants can be

20 obtained by a number of affinity maturation protocols including mutating the CDRs (Yang
et al., J. Mol. Biol., 254, 392-403, 1995), chain shuffling (Marks et al., Bio/Technology,
10, 779-783, 1992), use of mutator strains of E. coli (Low et al., J. Mol. Biol., 250, 359-
368, 1996), DNA shuffling (Patten et al., Curr. Opin. Biotechnol., 8, 724-733, 1997),
phage display (Thompson et al., J. Mol. Biol., 256, 77-88, 1996) and sexual PCR (Crameri

25 et al., Nature, 391, 288-291, 1998). Vaughan et al. (supra) discusses these methods of
affinity maturation.

The present invention also provides a DNA sequence encoding the heavy and/or
light chain(s) of the antibody molecule of the present invention, for example as described
in the figures herein.

30 The DNA sequence of the present invention may comprise synthetic DNA, for
instance produced by chemical processing, cDNA, genomic DNA or any combination
thereof.



reporter nolecule attached to it. For instance, it may have @7 XBRiIR2YG6 €,
for chelating a heavy netal atom or a toxin, such as ricin, attached to it
by a covalent bridging structure. Alternatively, procedures of reconbi nant
DNA t echnol ogy nay be used to produce an antibody nol ecule in which the Fc
fragment (GH2ys1443 and hinge domains), the CH2 and 10, 9piRd ns or the CH3
domai n of ‘a conplete i munogl obulin {]2'0| ecul e has (have een Treplaced by,

or has attached thereto by peptide |i“nkage, a functional non-inmunogl obulin
protein, such i i ule of the
br esent i nventopanEREHIEy ko el B Srpriidin S ORI B

Pr ef er abl %momé)l\hhmqbcndgs ofthepresent infentine Prefesablyt therplaning wrexpressipni ses the 15

o n_ g S eLRE R P i bt Pl Aty B PR’ 0 VT30 ©

l'i ght andadﬁbed)ywmlenluhioﬁﬁxe@resemimmnioh,nesﬁecgmhe 7. The present invention also

rel at es; to vani ant of t ant i hod l.ecul. e of resent invention, ‘
whi ch have an IPM rﬁofhmefltyafeo‘%e vegﬂf’élkprel‘é{é?saaﬁt ¢ LAYV HE™B0 obt ai ned
by a nunbedctodicomprisingi 4 meaﬁean@u ofthp pedsent GxivSnnonch&rarb@r thateapressipnt he CDRs

(Yang et al I j.ol ., 254, 392-403 199 chain shuffling (Marks et
al ., Bi o/ﬁ?ﬁﬁ&qgﬁ(CD@(g?)aﬁ@Wh %&@Y‘dlﬂgﬁ nmutator strains of E. coli
(Low et al., JGendfal metlide /by, whidOthe 9&fors B2y be &&@ﬁﬂutedph&lsﬁelaﬁlfnf hieth@is( Patt en et

al., Curr. q)l n. Bi ot echnagl 8, 724- 1997), hage di spl ay, (Thonpson et
al ., J. M culiirg methodssge welbkngym tq@%)skli mé@@a%ﬁnﬁgﬁ? fCo8 et al .,
Nat Ur e10 3Bide RBECRYH, Pro@8A in VeughianBRlog!, 1935581110%) AdéuﬁélU(Sé)eWﬂe%§ZG met hods

of affinity maturation. The present invention also provides a seqguence
encodi ng I#eESCicagRy et ey and Ihgﬂ‘t'la@ﬁ]él Ml godyosd bynErldotRyingoilabdl e of the
pr esent |mgﬁ1hé3n for exanple as described in the figures herein. 30 The
DNA sequence of the present invention may c rise synthetic DNA, for

i nstance pr odURMA stsyensesevdietnéncpdebe antibedy, m@@;& of deredent imreation caany

conbi nat'Q@othﬁ@(f &P ethggs Bll(lm\grQch 0 Qc’ﬁ{eg:}h]rﬂesm? C-Ii{OG%Q ]8461318A 12 The

present invention also relates to oni ng or expression véctor conprising
one o5 msquenDiiAoding)fvepareer alifof theantihodys beavy and\ight dhains mRy b¢ symthiesised t he cl oni ng

Of eXPI @S5 Roq WEGLQY 4RIk BRA. dollRad?bVy SRS SPine ESHGERg Lilho! | 0Nt Chai

and the heavy chain
acid sequences.

DNA coding for acceptor framework sequences is widely available to those skilled

in the art and can be readily synthesised on the basis of their known amino acid sequences.

20 Standard techniques of molecular biology may be used to prepare DNA sequences

coding for the antibody molecule of the present invention. Desired DNA sequences may

be synthesised completely or in part using oligonucleotide synthesis techniques. Site-

directed mutagenesis and polymerase chain reaction (PCR) techniques may be used as
appropriate.

25 Any suitable host cell/vector system may be used for expression of the DNA

sequences encoding the antibody molecule of the present invention. Bacterial, for example

E. coli, and other microbial systems may be used, in part, for expression of antibody

fragments such as Fab, di-(modified Fab) and F(ab’), fragments, and especially Fv

fragments and single chain antibody fragments, for example, single chain Fvs. Eukaryotic,

30 e.g. mammalian, host cell expression systems may be used for production of larger

antibody molecules, including complete antibody molecules. Suitable mammalian host

cells include CHO, myeloma or hybridoma cells.
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enbodi nent, the present invention provides an E. coil expression vector
conprising a, DNA sequence of the present invention. Preferably the
expressi on vect or is pTTOD(CDP791) as shown schematically in Figure 8.
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pol ymer as EXFEGEPH of maein fm thoBRYA seauense qbisolating theantibedy maleculs,yFispriate. 25
Any suif abitRodiOmbleGid Inhy BE ctleted YhOHE @&V orQE'gé{&?ﬂ thOperPlahth &5 Shgpleof the DNA

sequences encaoding the “antibody nol ecul e of "the present invention.

Bact er i al siggabpequsagesp| Altermmtivelys the antibady groirsplesyingy esepraulat yithiarthe ﬁeélys be used, in
part, forcﬁ 156 SBrOraBly tﬁeg&uhmgxml{cmqg%@wﬁbﬁagﬂﬁab@ bndf ]  fied Fab)
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process for the production o
which case only a heavy chain or light cham polypeptide coding sequence needs to be used

to transfect the host cells. For production of products comprising both heavy and light
chains, the cell line may be transfected with two vectors, a first vector encoding a light

20 chain polypeptide and a second vector encoding a heavy chain polypeptide. Alternatively,
a single vector may be used, the vector including sequences encoding light chain and
heavy chain polypeptides.

The present invention also provides a therapeutic or diagnostic composition
comprising an antibody molecule of the present invention in combination with a

25 pharmaceutically acceptable excipient, diluent or carrier.

The present invention also provides a process for preparation of a therapeutic or
diagnostic composition comprising admixing the antibody molecule of the present
invention together with a pharmaceutically acceptable excipient, diluent or carrier.

The antibody molecule may be the sole active ingredient in the therapeutic or

30 diagnostic composition or may be accompanied by other active ingredients including other
antibody ingredients, for example anti-T cell, anti-IFNy or anti-LPS antibodies, or non-
antibody ingredients such as xanthines.
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phar magse UilaR! fom G.0F RKER S0 Msfki RireBably @1l HERE 1020 d, nfRfe préfebgNt i body
nol ecul e may be the sole active I'ngredient in the therapeutic or 30
di agnosti%bolé'oléﬁ’éﬂlf&i on or nmay be acconpani ed by other active ingredients

i ncl udi ng ot helompa&iiidnR RAY bé ABNiREHERE indtividudlly t@é%ﬁ?&h@or%ﬁ%ribéldrﬁﬁis{erqda”“ -1 FNy or
anti-LPS anti bodies, or non- antibody ingredients such as xanthines. 07
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The dose at which the antibody molecule of the present invention is administered

20 depends on the nature of the condition to be treated, the degree to which the level of VEGF
to be neutralised is, or is expected to be, raised above a desirable level, and on whether the
antibody molecule is being used prophylactically or to treat an existing condition. The dose
will also be selected according to the age and condition of the patient.

Thus, for example, where the product is for treatment or prophylaxis of a chronic

25 inflammatory disease, such as rheumatoid arthritis, suitable doses of the antibody molecule
of the present invention lie in the range of between 0.5 and 50 mg/kg, more preferably
between 1 and 20 mg/kg and most preferably about 15 mg/kg. The frequency of dose will
depend on the half-life of the antibody molecule and the duration of its effect.

If the antibody molecule has a short half-life (e.g. 2 to 10 hours) it may be

30 necessary to give one or more doses per day. Alternatively, if the antibody molecule has a
long half life (e.g. 2 to 15 days) it may only be necessary to give a dosage once per day,

per week or even once every 1 or 2 months.



14 PCT/ GB02/ 04619 The pharmaceutical conpositions shoul d preforgity, %eepri se
a therapeutically effective anount of the antibody of the invention. The
term"therapeutically effective anmount” as used herein refers to an anount
of a therapeutic agent needed to treat, aneliorate or prevent a targeted -
di sease or, jtion, or to exhibit a detectable ther ' or

pr event at i%‘g&@ Jf“régct. For any anti bod t he therapeuti ggﬁr%bz@f@%cti ve dose
can be estimated initially either in cell culture assays or in animal
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-0 "ol ko 't o IERGRGH P isPBRESHD Bt be Ty TORDOHGRREFIS RUGUTh of er abl y
about 15 aoHyd@chlGadedyiiobomideRlospRatéa@nd filgHars, of salth olf orpadicakidy, sh¢h a pati ent
or may be adnministered in conbination with other agents, drugs or hornones.
The dose &%2°fiARES RropipBates MRl9BRiss sRdPERRAS of the present invention is

adm ni gpered BHRmIRARIOAE Reeptable chRerdlif tRiaphlie ceRpditohdPRay MdRRNAIEat ed, the
degree to which the level of VEG- to be neutralised_is, or is expected to

be, rai sePnig\iguids queh papyatery safise,, gliprioloppd RbaRb r Addidonally, BB nol ecul e i s
bei ng usegpRaMRA VAL E Gatihy oPEmbIQHideCAen br K ﬁ{ffeﬂ% GRReiced, Gy tehe dose

will also be sel’ected according to the age and condition of the patient.
Thus, f or Peseahiplsach eompositienseSush eaftiers enablefthe pharmageytisltcomposiioapinbeaxi s of a
chronic ' a%rr?b hSe S &aS | [ t RflddsS ui tabl e
doses of t ehlgtfﬁ!tji o) y%n%llgfcl:sal%%g)? zt:!iﬁgﬂp’r eglgl(ral%l’ r%é\;e%’tl cs)’nQHrﬁesi iFlln"‘ltshe range of
bet ween5 OswBpensidns for ingedtign byrthe patignef er ably  between | and 20 ng/ kg and nost
preferably ab g....7he f Jen s p t he
hal f-1ife of ﬁ#éefe%n i@o"‘%y f%gg‘gﬁ‘ﬁsgrg%ﬁldq%{%‘gedg&g‘?i gdﬁda{’)l ?‘?ssée}??tée}glt. If the
anti body nadmieisttenhag by igéntin ohiafukioh,i fhreexamplg by dolue injé@titoarrcodtinupustay be 30
necessary. 0. di vg,Qne, or rre doses per day..Alternatively, if . the antibody
nol ecul e "gusmg' I ﬁr§ tﬁ%lIpfor(ri‘}?‘ftflse(il?re'. FHB o™ loa’ailsrﬁlayﬁaj(engaf %’H?fft?e necessary
to gi ve aswpswsige sid@npearentidsion in an oily or aqueous vehicle and it may contain

20 formulatory agents, such as suspending, preservative, stabilising and/or dispersing agents.
Alternatively, the antibody molecule may be in dry form, for reconstitution before use with
an appropriate sterile liquid.

Once formulated, the compositions of the invention can be administered directly to
the subject. The subjects to be treated can be animals. However, it is preferred that the

25 compositions are adapted for administration to human subjects.

The pharmaceutical compositions of this invention may be administered by any
number of routes including, but not limited to, oral, intravenous, intramuscular, intra-
arterial, intramedullary, intrathecal, intraventricular, transdermal, transcutaneous (for
example, see W(098/20734), subcutaneous, intraperitoneal, intranasal, enteral, topical,

30 sublingual, intravaginal or rectal routes. Hyposprays may also be used to administer the
pharmaceutical compositions of the invention. Typically, the therapeutic compositions may
be prepared as injectables, either as liquid solutions or suspensions. Solid forms suitable

for solution in, or suspension in, liquid vehicles prior to injection may also be prepared.
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and it may,cC mul at ory agents, such as suspendi ng, preservative,
stabilisi %g %‘Q&dcflﬁ nélglstéag{a ng agents. Alternatively, the antibody nol ecul e

may be in dry fordnthérongh disoussivn taft phormasertisaldy aecspiable heartigns dp praleble aine
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adm ni stere y to e su be treated can be
ani mal s. However It iStalﬂosen]mS@eéﬁhaédwtﬂﬂabOdWé thepmeseutripvantion wil by pdmiagigded f or

admi ni strat i @ng Qr gmﬁerﬁﬂbl IﬁQ)Tr@er t(;r 5’8?11&99 ﬁﬁwfséqﬁ‘xé{c&%@iﬁg tHeQRavyCdndt NI S

invention ITB. be adm ni stered y ny nmber of routes iIncludi ng, but not
limted t &S leﬁhar:hanrsmfrtavew&qéy mﬁﬂcvlaméﬁl}heaﬁontrphﬁ gppropriate PNA components
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(for exanple, see WX8/20734), subcutaneous, intraperitoneal, intranasal,
enteral , t Opﬁeggfpces and assembled in’situ.

The present invention also provides the antibody molecule of the present invention
for use in treating a disease in which VEGF and/or KDR are implicated.

20 The present invention further provides the use of the antibody molecule according
to the present invention in the manufacture of a medicament for the treatment of a disease
in which VEGF and/or KDR are implicated.

The antibody molecule of the present invention may be utilised in any therapy
where it is desired to reduce the level of biologically active KDR present in the human or

25 animal body. The VEGF may be circulating in the body or present in an undesirably high
level localised at a particular site in the body.

For example, VEGF (and therefore KDR) has been implicated in a number of
pathological conditions including inflammation, psoriasis, rheumatoid arthritis and tumour
growth and metastasis.

30 The present invention also provides a method of treating human or animal subjects
suffering from or at risk of a disorder in which VEGF and/or KDR are implicated, the
method comprising administering to the subject an effective amount of the antibody

molecule of the present invention.
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(Mack Pubmq@gﬂgusggﬁp@dmﬁaldyﬁgodgjgg}gﬁgEQhjf;Nioglaé)_so envi saged that the anti body
: BHocy € 2Q ;
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undesi rabl y hirggure b ehtdds thogithé setlandinuéleddide bdquetcalbf the IGDPTI Fabcheddy .

chain (SEQ ID NO:12 and SEQ ID NO:14).

Figure 6 shows the structure of a modified Fab fragment derived from antibody

20 VRI165 covalently linked via a cysteine residue to a lysyl-maleimide linker wherein each
amino group on the lysyl residue has covalently attached to it a methoxy PEG residue
wherein n is about 420;

Figure 7 shows the protein sequences for the optimised CDR-grafted VH and VL
domains gene (SEQ ID NO:15 and SEQ ID NO:16).

25 Figure 8 shows the optimised pTTOD(CDP791) plasmid which contains the 1GS-2
variant between grafts gl.3 and gH3.

Figure 9 shows the protein sequence of the designed VH and VL grafts (gH1-3 and
gL.1-3, SEQ ID NOS 17-22). Graft gH1 contains no murine framework residues. Graft
gH2 contains murine residues at positions 77 and 93 (Kabat numbering). Both T and S are

30 common in human germline sequences at position 77, so the inclusion of T is still
consistent with a human residue. The V at position 93 is likely to be important at the
VH/VL interface. The inclusion of the human residues at 60 and 62 represents the changes
to the C-terminal portion of CDR-H2. Graft gl.2 contains murine residues at positions 60,



For exanple, VEG- (and therefore KDR) has been inplicated inga gogf
pat hol ogi cal conditions including inflamuation, psoriasis, r heumat oi
arthritis and tunour growth and nmetastasis. 30 The present invention also
provi des a nmethod of treating human or ani mal subjects suffering fromor at
risk of a_disorder in which VEG- and/or KDR are |rrpI|c 5) met hod
conpri si névoa‘ﬁﬂ?’ﬁ'fsst ering to the subj ect an effective ﬁ’ﬁ DY t he anti body
nol ecul e of the present i nventl on. 0¥ APRIL 2006 WO 03/ 031475 PCT/ GB02/ 04619

ai agnosi < 200 10 BTt umheoeh GRBGLa) itk ratR muB Pl 36 scase

states mp@dﬂibmﬂ@a‘hﬂ@ﬂ)at ed IeveI s of KDR The present |nvent| on is further

descri bed by tlon onI in.th fol.l e es whi ch
refer to the ;\@%‘6‘?71[)% élg‘ sign of gene e%ﬂih%%’elﬂib‘u?“g g?‘ Sty ééﬁgbCDR
sequencesmj‘zg,tah@sbgamwca Ilght chain V-regl ons of the VR165 nouse
nonocl onal antl bod QID NGCS 1-6 F ure 2 shows the protein
sequence x’o%\%’P 8}%{]118%#3?}616%/“99@ le the) 2efiey engpd %ﬁ’élﬂf‘?s (SEQ I D

NG 7 and §E@dd@HN@a@%(SEﬂM©SQS&bPV\B t he V-regl on protein sequences chosen
as human gernline acceptor franmeworks. VH3-7 i S a human germ i ne VH gene

(SEQ | D NO 9) .Figyep12hops plasmgids gCRY. mmmmmgeawm codn teEHIA30 gene

(SEQID Ngld]éia graﬁg chivease the germine sequence of framework 4 is
provi ded b uma ger ine JH4 and JKI respectively. 15 Fggure 4 shows

t he am no aci dFigwel1hshove oligatucledije eassattenpised fretheppmuctioalsf gragheH2.chai n ( SEQ
D NO Iyl j.aNre 5 shows the amino acid and nucl eotide
sequence 5? %?E@%@é%lé%&{gy 51chal n (SEQ ID NO 12 and SEQ I D NG 14).

Fi gure 6 showsFigunel4shows dligoauddotide pairs infeil anithEadmsfruciigmefgraftregH2y ed3,f r om

ant i body |nked via a cysteine residue to a

| ysyl - ggw%gmwgﬁé%ﬁ ‘each amino group on the |ysyl residue has
coval ent I y at tHgined5 sliowst plamidst fGaaynafPlbd peRi10U entovdectetha VH lasd ¥hout 420;

Figure 7 shows the protein s nces for the.optimsed CDR-grafted VH and VL
donai ns B ey, e bR gl Ry in O P fis.
15 Figure 16 shows E.coli Fab’ expression plasmid pTTOD, in this case containing the

IGS-3 sequence.
Figure 17 shows the nucleotide sequence of the three IGS regions tested (SEQ ID
NOS:53-55).
Figure 18 shows the results of the Fab’ fermentation comparison of IGS
20 performance.
Figure 19 shows the coding and flanking sequence of the CDP791 Fab’ fragment
(SEQ ID NO:56).
Figure 20 shows the radioimmunoassay results, in which the antibody fragments
are tested for blocking of VEGF binding to KDR.
25 Figure 21 shows the amino acid sequence of the entire heavy chain of the gH3-
grafted VR165-derived monoclonal antibody (SEQ ID NO:57).



25 Figure 8 shows the optimsed pTTOD( CDP791) plasm d which ﬁ‘?%ﬁ%{ﬂ?Oh@e
| GS-2 variant between grafts gL3 and gH3. Figure 9 shows the protein
sequence of the designed VH and VL grafts (gH -3 and gLI-3, SEQ ID NCS
17-22). Gaft gH contains no nurine framework residues. Graft gH2 contains

muri ne reajoqﬂﬁﬁrf?t positions 77 and 93 (Kabat _nunberip(gl)/cl?{ﬁmﬁg’T and S are
30 common i n human gernline sequence@ at position 77, SO e inclusion of T

is still consistent with.-a human reSidue. The V at position 93 is likely to
be inportaghappEshe VH VL interface. The inclusion of the human residues at
60 and 627 tepresents the changes to the Ctermnal portion of CDR-H2. G aft
gL2 contains routine residues at positions 60, 07 APRIL 2006 WO 03/031475

PCT/ GB02/ Q461 6,,. 69, .70 and, 7 Kabat numbering). Gaft gL3 contains
addi ti ona%%cﬁ?"ﬁ?éﬁPg%‘ﬁdﬁﬁégd"zﬁ&on ?)'%sﬁe{%ftg’ﬁs 36 and 44). Figure 10 shows the
desi gn of genes m+hoasdiimghuhisstiog Hrogantl wad initgted fié Sel¢cbBf)ahtidbodNéd Ritnaand SEQ | D
NG 24). .5 Fiqgure 11 sho he ol i.gonucl eqti ed.to assenbl.e .the genes
oo 1 KBRS dotegr PR b fnegpotf St s B Vs SRticeOp e BAGRREN1 5 s Pows

pl asmi ds W@Ra-vllzi_ﬁaﬂof in?i;ﬁhoﬁ@ﬁﬁn&l?@é wHwTuenh_trgmma Mﬂmhﬁllgéﬂgthdmi&nghl grafts,
respectiv . Fligure ows ol jgonucl eotide cassettes used_ip the

const ruct ﬁbﬁ avnfgﬁéwsn gﬁ?ﬁ-l}unm Fga-%flérgerzteaﬁanm A Spe9ding S Uen44) . Figure
14 shows ﬁjoteﬂﬁn UEtbR04 kslAl &rR1g Fusith§ dro) atifhls GRARMISHE SWiNceflhladirgtths gH2, gH3,
gL2 and gL3 (SEQ I D _NCS: 45-52). Figure 15 shows plasm ds pGanma4 and pMR10. 1

into whi cHReseps aafd fypionsgiror aaimalsdmpmwrised, withy DNfe agpiowigiaielyotel0t o enabl e
EXPr €S 30 Ofellswdrd {erefiddlin b iphfisiry BrIS Ktk ror indRPWhukaft 9ldomaKDIEXE! €SS on

plasmd pTTOD, in this case containing the 1G53 sequence. Figure 17 shows
t he nucl edboul 808 agfihogie were theresubjpeied to eSeqopdfiry seedne gtTadioirgmapas®@y NOS: 53- 55) .
Figure 18, 5hoMs B10&idpCsHu]Jss ndf3%o Hofd %ﬁ@'noﬁpﬁ%pakitéﬁ of 1G5 20
perfor mangle. Igure f9 SLO\S;\[ISQ%’ﬁg cocﬂ%na ané{r?l anki ng sequence of the CDP791
Fab' fragsesash measured the blocking of VEGF stimulated Tissue Factor release from human

umbilical vein endothelial cells (HUVECs). From this screening cascade, antibody VR165

15 was selected (data not shown).

Gene Cloning of VR165
RNA was prepared from hybridoma cells expressing VR165 and was reverse
transcribed to DNA. This was then used as the template for a series of PCR reactions to
20 amplify the V-region sequences. Degenerate primer pools designed to anneal within the
conserved heavy and light chain signal sequences were used as forward primers, while
primers encoding the framework 4 / C-region junction served as reverse primers. In this
way, the V-region genes of both the heavy and light chain were amplified and then cloned
and sequenced. The DNA sequences were translated to give the VR165 V-region amino
25 acid sequence which was verified by reference to the protein sequence determined by N-
terminal sequencing. The murine V-region genes were then sub-cloned into the expression
vectors pMR10.1 and pGamma-4. These are separate vectors for expression of the light
and heavy chain respectively containing genomic DNA encoding constant region genes for
human kappa light chain and gamma-4 heavy chain. Co-transfection into CHO cells
30 generates chimeric VR165 antibody.



(SEQ I D NO 56). Figure 20 shows the radioi munoassay resultsy wpﬂﬂlm@ he
anti body fragnents are tested for bl ocking of VEG- bindi ng to KDR.

Figure 21 shows the am no acid sequence of the entire heavy chain of the
gH3- grafted VR165-derived nonocl onal antibody (SEQ ID NO 57). 07 APRI L 2006
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contain murine framework residues at the positions shown. Graft gH3 also contains

additional human residues at the C-terminal end of CDR-H2. This portion of the CDR is

not at the antigen binding surface. Genes were designed to encode the grafted sequences,

using codons frequently used in E. coli genes and avoiding ‘rare’ E. coli codons (Wada et

20 al., Nucl. Acids Res., 19, 1981-86, 1991). Restriction sites were introduced into the DNA
sequence at intervals to facilitate further genetic manipulation. Figure 10 shows the design
of genes for gH1 and gL1 (SEQ ID NO:23 and SEQ ID NO:24). The oligonucleotides
used to construct the genes are shown in figure 11 (SEQ ID NOS:25-40).

25 Construction of genes for grafted sequences
A PCR assembly technique was employed to construct the CDR-grafted gH1 and
gL1 V-region genes. Reaction volumes of 100 pl were set up containing 10mM Tris-HCl
pH 8.3, 1.5mM MgClz, 50mM KCl, 0.001% gelatin, 0.25 mM each deoxyribonucleoside
triphosphate, 1 pmole each of the ‘internal’ primers (F2, F3, F4, R2, R3, R4), 10 pmole
30 each of the ‘external’ primers (F1, R1), and 1 unit of Taq polymerase (AmpliTaq, Applied
BioSystems, catalogue no. N808-0171). PCR cycle parameters were 94°C for 1 minute,
55°C for 1 minute and 72°C for 1 minute, for 30 cycles. The reaction products were then

run on a 1.5% agarose gel, excised and recovered using QIAGEN spin columns (QIAquick
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cont ri but @CR3 1¢ehil), gedp Idg (seeBigwigd?h anal ysed. In this way, three VH
grafts were designed and three VL grafts (Figure 9, SEQ ID NCS:17-22). 15 In
each case graft | represents a graft w thout nurine framework residues.
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mani pul at j,on, Figure 10 sho the design aof genes,for gHL an LI (SEQ ID
NG 25 andlieghon vl Pamiiests Guhir 18T dds Bous e 5aRORS: PLAE ( he genes
are shawn oligbnbiéi€ptides usedlin (hokctistties KHE) APNAON5-48 andSBFID NOBi491500Paigenes f or
grafted sequences A PCR assenbly technique was enpl.oyed to construct the
CDR- gr af t &@regpealsddosetie) miyinaetp sprogeipion ofbxpmsletilvppurbest 2408 N were set
up_cont ai gifignid®@mMd shiNS THEEC1 BH §:53.2.8 mOMMEESL 225 SRIVINGEL, 0950 % gel ati n,
0. 25 nM each deoxyri bonucl eosi de

dithioerythritol, and heating to 95°C for 3 minutes in a waterbath (volume 500 ml) then

allowed to slow-cool to room temperature. The annealed oligonucleotide cassette was then

20 diluted ten-fold in water before ligation into the appropriately cut vector. DNA sequencing
was used to confirm the correct sequence, creating plasmids pCR2.1(gH2) and

pCR2.1(gL2).

Variants gH3 and gL.3 were constructed in similar fashion from gH2 and gL2. The

25 cassettes and oligonucleotides are shown in Figures 13 and 14 (SEQ ID NO:42 and SEQ

ID NO:44, SEQ ID NOS:47-48 and SEQ ID NOS:51-52). Construction of gL3 required a

modified strategy because of the existence of Pvul sites in the pCR2.1 vector backbone.

Cleavage of pCR2.1(gL2) with Aatll and Sful created a vector molecule into which was

ligated the Pvul-Aatll annealed cassette plus a 225 base pair Sful-Pvul fragment also

30 prepared from pCR2.1(gL2). DNA sequencing was used to confirm the correct sequence,
creating plasmids pCR2.1(gH3) and pCR2.1(gL3).



tri phosphate, 1 pnole each of the “internal' primers (172, F§7 APRILBO06R3.
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with restriction enzymes Sall and EcoRI, the digest was run on a 1% agarose gel and the

20 large DNA fragment (4520 bp) was purified. Two oligonucleotides were synthesized
which, when annealed together, encode the OmpA polylinker region. This sequence has
cohesive ends which are compatible with the Sall and EcoRI ends generated by restriction
of pTTQY. By cloning this oligonucleotide 'cassette' into the pTTQ9 vector, the Sall site is
not regenerated, but the EcoRlI site is maintained. The cassette encodes the first 13 amino

25 acids of the signal sequence of the E. coli outer-membrane protein Omp-A, preceded by
the Shine Dalgarno ribosome binding site of the OmpA gene. In addition restriction sites
for enzymes Xbal, Munl, Styl and Spll are present. The Munl and StyI sites are within the
coding region of the OmpA signal sequence and are intended as the 5' cloning sites for
insertion of genes. The two oligonucleotides which make up this cassette were annealed

30 together by mixing at a concentration of 5 pmoles/ul and heating in a waterbath to 95°C for
3 minutes, then slow cooling to room temperature. The annealed sequence was then
ligated into the Sall / EcoRI cut pTTQ9. The resulting plasmid intermediate, termed
pTQOmp, was verified by DNA sequencing.



Cl eavage of pCR2.1(gL2) with Aatll and Sful created a vector OmEay 20060t O
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PCR2. 1( gL oshf14APRI L 2006 WO 03/ 031475 PCTI GBO2104619-r.2gnfeah of the 3
heavy chain grafts was then sub-clo into the expression vector pGammma-4
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Fi gure 15 shows maps of these _expression vectors. Antibodies were expressed
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conpat i bl &&# Of ‘Fﬁga@é{’l I Hﬁ‘ﬁoﬁ@gﬁl Wé‘?ld]%eng'g??éqda Bl infest "ﬁqeﬁ@m of pTTQ.
By cl oni nghokphatsedloi réRoN¢d RethinglGhosp@es teby bitvéntihd te RAT(EMte of Bis, the Sal |
site is not regenerat ed, but the EcoRl site is maintained. The cassette

encodes t®elesilé-st 13 anino 25 acids of the signal sequence of the E. coli

out er - menbr anmaﬁ&glmgmpﬁma ?Q@ﬂ@%bmges&éa%%%@ekmﬁmcm bosone

bi nding site of the ene n addition restriction sites for enzymes

Xbal , Mungnd %SOabd?(ﬁaSBFm wap purifieddrom unwated fagmentsef 2609 bp and B bire wit hin
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cloning sites insertion of genes. The two ol i gonucl eoti des whi ch nake
up this cametancbﬂwéac@ genere Ahedber aliquot (2 pg) of pTQOmp was digested with EcoRI

and Xmnl, generating fragments of 2289, 1670, 350 and 250 bp. The 350 bp fragment,

encoding the tac promoter, OmpA signal sequence and multicloning site, was gel purified.

20 The three fragments were then ligated, using approximately equimolar amounts of
each fragment, to generate the plasmid pTTO-1. All cloning junctions were verified by
DNA sequencing.

(¢)  Production of Plasmid pTTOD
25 Plasmid pTTOD was derived from pTTO-1 by by removal of backbone restriction

sites for Pvull (3 sites), EcoRV (2 sites) and Apal (1 site). These changes were made to
simplify Fab’ coding strategies. In making these changes the coding protein sequence of
the laclq gene and tetracycline resistance gene were not altered, although ‘silent’ changes
were made at the DNA level. A PCR strategy was used, in which primers bearing ‘silent’
30 changes which removed these restriction sites were designed and used to amplify sections
of the parent plasmid (pTTO-1). Flanking restriction sites (unaltered) were then used to
replace sequences in the parent plasmid with these modified sequences. By this multi-

stage process plasmid pTTOD was created. Transfer of existing Fab’ genes within vector



30 together by mxing at a concentration of 5 pnoles/| and h@atApRILI 2006
wat erbath to 95C for 3 mnutes, then slow cooling to roomtenperature. The
anneal ed sequence was then ligated into the Sall / EcoRl cut pTTQ. The
resulting plasmd internediate, termed pTQOM, was verified by DNA
sequenci Ngyo BA:ARR L 2006 WO 03/ 031475 PCT/ GB02/ 04619 .g,é ((PQ‘; 51 agnent
Preparation and Liagtion Plasmd pTTa 1 was construct ed i gati ng one DNA
fragnent fromplasmd pACYCl84 to two fragnents generat ed from pTQOm. ,
Plasm d p{*ﬁ*&ﬂa&ﬂ mvésq!sﬁlaﬁe@ﬁﬂng fhe Rnijevp & s R BiRk AAfch fRARK @l quot (_2 9)
was digested to co etion with restriction enzyne Styl, then treated with
Ming Beanngréﬁ@én?TﬂpﬁFabr)eat ment creates blunt ends by cutting back 5
base overhangs. Followi ng phenol extraction and ethanol precipitation, the
DNA was restricted with enzyme Pvull, generating fragnents of 2348, 1081,
412 and 4lygertipn of/g165 Y3vegiop geres agw’émohﬁab’ gxprassipeplasmid@T TAIAr ose gel 10
el ectr ophor esi e marker

P The StIltHng B@?ﬁgﬁ?@gﬂ:&%ﬂ% ighﬂ&fcés%&%c‘%/eg oks¥6r {@ﬁa’ss?&aa&c

and the pl 5A origl ragnen ntreated with
cal f i nt ext irmekeiant [FRiz| | 'HEODGthI@SaDaBHQMFa@d@Sé) Hnd P@T@DfFab’ Ki$ePphat es,

ol s o prf ded el oy TH PP bfesoun TR el e, %5800

fragnment whish paparates € lfgimchammmfrmd ther hﬂgvnecitam geine.2 TH3e BES aagibnd @@ bp

follow n ar. e this t encode

transcri g%m%ﬁ %fe%?enk g%%%%n ncFl?IHrégP %qgeﬁ%“e“ﬁ\ﬁ“’o ﬁ ﬁxesgl i quot (2 g)
of pTQDIpvestdss ﬁiasgﬁgfoﬁﬂedl\hst mEtthb?ocand Fitshihe ligkinehaiat wasgrestrictgvirodns of 2289, A
1670, 350 ca T 5 ra , ncodi t e tac ormter

e o 2 R % P Wb RAI by s Rt B S 1588 4RES Ty o T
]fragrrent Sfrapadeat ﬁ@ee§ékmhmlmg¢&idﬁgf?_¥%orl>maNaﬂml L1|>), ]ﬂqwnusﬁbammpmt s of each
ragnen rate asm.d cl on i.ons. were

ver |gf| ed 5’{;1‘0[%%&)@ inﬂg creates] 8](98’83|‘Btﬁmﬁ?fhaf§F é’gﬁgy(%tjggb I§g 1B asnid pTTOD

was der i vm‘dm msnT@@z;aﬁwme( ¥ 3G:S-95. m ihteietiatel werk theni t €s for
PvuII SI tes EcoRV (2 sites) and Ap c{ The e chiamges wer e nmade
to w itk Rigall andfAng tket?rgwgtoreéagmwm"ﬁé *wéél@‘@ﬁ wdl-Apd codi ng

pr ?t e: {1 S® %%ﬁlpit@o&fpcntzhegﬁswag nﬁﬁ-&ﬁ ek &&tea&ﬁe/slﬁwebxpeeioit;mﬁﬁasgene were
not altere a
pTTOD(g165 IG§ 1), pTTOD(g165 IGS-2) nd pTTOD(g165 IGS-3).

These plasmids were transformed into the host strain W3110 and expression of
20 Fab’ by these 3 plasmids was compared in shake flasks and in the fermenter. Figure 18
shows the results of a fermenter comparison, clearly demonstrating the superior

performance of the IGS-2 variant.

Plasmid pTTOD(g165 IGS-2) was retermed pTTOD(CDP791). The plasmid map

25 of this construct is shown in Figure 8. Figure 19 shows the full DNA and protein sequence

of the coding region of the Fab’ in this vector, plus some of the 5’ and 3’ flanking
sequence (SEQ ID NO:56).

PEGylation of CDR-Grafted, VR165-based Modified Fab

30 The purified modified Fab is site-specifically conjugated with a branched molecule
of mPEG. This is achieved by activation of a single cysteine residue in a truncated hinge
region of the modified Fab, followed by reaction with (mPEG)-lysyl maleimide as
previously described (A.P. Chapman et al., Nature Biotechnology 17, 780-783, 1999). The



were made at the DNA | evel. A PCR strategy was used, in whi Clo7XpRE 2006
bearing “silent' 30 changes which renoved these restriction sites were
designed and used to anplify sections of the parent plasmd (pTTO1).

Fl anking restriction sites (unaltered) were then used to replace sequences

in the parv@(p&/oghgisrm d with these nodified sequences. %T/Eg'zﬁ,“ayl ti- stage

process plasm TOD was created. Tyansfer of existi genes within

vector 07 APRIL 2006 WO 03/031475 PCT/ GB02/ 04619 24 pfO into pTTOD was

achi eved PEG?"QC&FIS@F@Q 1? Uownsth b}%ﬁ%}% Ef}%@ti\v?l&,tr@&ﬁw bithe SciRda HaBSvitngenes,

creating pT ) nsertio f . egion genes into E. coli Fab’
expr essi ofmBHGdysyH bsTrdimile Tése deserihed iin gER A+ 1900633 r yields er PEGylated diy165

sequences > s ton of an irrelevant Fab', pTTOD( Fab'
IGS-1), p &eﬁ%@?ﬁe@?&:ﬂ%ﬁﬁ%ﬁ@% ab' 1GS-3) (for exanple, see Figure

16). These differ only in the so-called IGS or intergenic sequence which

separ at gs e |iaht. chai e e heavy chain gene. These | GS regions
are shgmﬁi‘?ﬁ?"ﬁ‘g&‘ﬁ‘é"@‘a&gﬂm%‘@@?%ﬁﬁs Cl oni ng of the gl65 sequences
i nt o t hes@Igdomabchmian KK fised fodiumel Fawasacaptugddapen ¢hipperated witkiani$Fe,t he | i ght

chain was restricted. from gL3) .as.a FcoRY- Bsi fragnent, (395 bp)
and i nser Fnéidﬁlf e gfnﬁ?t@é’?%%?é& gr#eggﬂ]é‘ﬁ?%'f 5@%\ %@o’g/%%ar&?tgesti on of
p;l}'TCD|( Fabantibédy- VRI658§F§1@%5&$_'_|9V&%1’&11 Gﬁéiﬁg?%ﬁt?-ﬁ?ﬂ%i_ﬁrﬂmn. |'%-5tﬁble ébas_lbtév)s cr Sat ed
the cloning internediates . -1), . - an

O o 6 a3 reopi eshaty Yo ESsay T fibe b AR B e SIS e {1 Pyl |
and Apab, sHoldf by Hedewer DErRtEs (K PO divatvabspesiés. fTHe dffan§l of e grafidl bRMPVUl | - Apal
f ragnent ?rom i;,)CFGQZEZ;(qc%H?f) s\/vg(gi i ns,er‘{ ed.sp"i;ﬁi S creat edot he 3 Fab' expression

pl asmi ds Sprepcgsly thesguime IgTmvigy te FNMEECoshowng pminoprgheion ¢ds-3) . These
plasm ds yehy. t TRMBDTRIg165tIFNIPEGhAREcukLiS 3pftoMBAEY ARdoEXPIEMRI On of 20
Fab' by these 3 plasm ds was conpared in shakKe flasks and in the fernenter.
Figure 1838¥ows the results of a fernmenter conparison, clearly denonstrating
the superior performance of the 1GS-2 variant. Plasmd pTTOD(gl 65 | GS-2)
was retermed pTTOD(CDP791). The plasmd map 25 of this construct is shown

i n Fi gub eTahle FiBjdcore notivitiesof naked and PEGRltedfragmentst ei n sequence of the coding
region of the Fab' in this vector, plus sone of the 5 and 3' flanking

sequence (SEQ ID NO 56). PEGylation of CDR-Grafted, VR1I65-based Modified Fab
a-KDR K, e® Ky e Ko ™
DFM 21.6 0.64 0.29
DFM-PEG40 16.5 0.64 0.41
mlgG 19.8 0.60 0.30
FAB 13.6 124 9.1
FAB-PEG40 11.0 11.8 10.7




30 The purified nodified Fab is site-specifically conjugatedqgApri 2ognched
nol ecule of nPEG This is achieved by activation of a single cysteine
residue in a truncated hinge region of the nodified Fab, followed by
reaction with (nmPEG -1ysyl naleimde as previously described (A P. Chaprman

et al., N@wlﬁ? ot echnol ogy 17 780-783, 1999). The 0O 06 WO

03/ 031475 /ﬁ)gﬁbsg/ 04619 25 PEGyl atgd nolecule is shéﬁﬁgﬁkmﬁgure 6.
Alternatively, reaction of the activated Fab with (nPEG -Iysyl

bi s-mal ei m de as described in EP-A-1090037 yields a PEGylated di- (nodified

Fab), hereinafter referred to as DFM 5 Bl Acore activities of naked and
PEGy| at ed Rhdiaigmemmogssdy | g- domai n human KDR fused to human Fc was captured on

a chip coafed .t nti-Fc h ri.ous fr nts of the. grafted
ant i body gfl%gbl}gfﬁd‘t}‘t %‘8 t?%’tefl tﬁetg@?%ntﬁiégn 1?&3:@(@0 %g" a\?\B’Peeasuﬁ%igénngR over

per m tt i nepdiafrirhumoasgayd ePalyaionabéritioFr. washeed twbdaptutee? dgadorsaim®KibR el tbhe resul ts
obtained. . In .S ass f or mat here is an agdy e, of dival ency as 10
ohown by RS, B aPAE Bbasy et 3 AeR PBHE PL B MRRRATY 0y o
the gr aftngDﬁM. R@sufusadfﬁiﬁs@éﬁ@éslﬁ@nirhﬁgt?‘umbﬁn&gdhgﬁtmwShy ice;hepﬂiE;M lPEG showi ng
a mnor reduction of _affinity. The KD of the 5 DFM PEG nolecule is

appr oxi matSémypdvaniaga pf dixglency. demonstizied by thesyperior, Blooking prriemiss ah evi ti es of

naked andpREGWentRAFiD a0TRNDEMPHDtshsRuce 2Hive 4 hinf- fedudabhdt a88:i§40. 29
DFM PEX4015. 50. 640. 41 rrigGl9.80. 600. 30_FAB13. 612. 49. 1 FAB- PE&011. 011. 810. 7

07 APRI L Sevgrethdy thapaked REN!, ascwvescesy i e Bl woresidRadi oi mmunoassay The ability
of thejfragments to bl ock VEG- binding to KDR was neasured in a

radi oi munoassay. Pol yclonal anti Fc was used to capture 7 |g-domain KDR
fused to Seh agWsin a mcrotitre plate, antibody or fragnent was added

fol lowed By Jgesule él@@ PIFRAPEG also demonstrated activity in cell based assays. Its ability
to block VEGF stimulation of KDR was demonstrated via inhibition of tissue factor release
by human umbilical vein endothelial cells (see Clauss et al., J. Biol. Chem., 271, 17629-
15 17634, 1996). Activity was also demonstrated via inhibition of VEGF mediated Ca**
mobilisation in human microvascular endothelial cells (see Cunningham et al., Am. J.

Physiol., 276, C176-181, 1999).

It should be understood that the above-described examples are merely exemplary

20 and do not limit the scope of the present invention as defined in the following claims.



VEGF- 165. Results of this assay are shown in Figure 20. Agai g7iApgIR2908SSaY

set-up there is an advantage of dival ency, denonstrated by the superior

bl ocki ng performance of the DFM over the Fab'. The DFM PEG construct shows

a mnor reduction of activity conpared to the naked DFM as was seen in the

Bl Acore study. 10 Cell based assays The nol ecul e g164 DFM PEG al so

denonstrated activity in cell based assays. Its ability to block VEGF

stimulation of KDR was denonstrated via inhibition of tissue factor rel ease

by human unb™MO%8114%Pei n endothelial cel]s (see O auss et aPCT/GPO2/44618|

Chem, 271, 17629 15 17634, 1996). Acti¥ity was al so denonstrated via

i nhi bition of Vﬁgf medi ated Ca2+ nobilisation in human m crovascul ar

endot hel i al & %see Cunni nghamet al., Am J. Physiol., 276, Cl176-181

1999). It should be understood that the above-described exanples are nerely
e .scope..of

n The fo | owi ng 3% arfiieey gy PRuBERGAYss oSS  RER, GBBBRuIR 1o | 1o
CLAI M5 1. An chsihiwhetin thelvedableeddnsaim cgnisesca CDRI hayingahe feqnenae §DBh acHIjwr | Si ng
a heavy chain whergi . i dongi.n.co j havi t he

sequence g? ven 5%'?@@# @%F?/)Sfﬁ’réﬂfﬁ{éé IIE)FWTE% @iﬁﬂf&ﬁ%,fmggbﬂgz h®Fi gure
1 (SEQ | D NOB)infFigureCDMEHR Ibr Nas3) fdd€DRH¥-i gure 1 (SEQ I D NGO 3) for CDRH3. 10
2. An anti body nol ecul e having specificity for human KDR, conprising a |ight

chain wherein the variable domain conprises a CDR having the sequence given
as L 1 in Figure Anaftiedy mblexide ayvifipspecrtylfor hemarPKDR, &inguisimg 2 1ighe®ainD NO, 5)

for CDRL2 or L 31 idbl i I 6 g@@m’é . . I hody
nol ecul e of 8?%{ m Thg?ndg)? alm g}%o %ssﬁ[bnlg@é‘%‘é%% “chal h %\ﬁgragl!ﬂﬂ 1{?|'?|¥eg'u¥é
vari abl e dondi (FEQIRIND i SorsCIRIIA, lasl2 rig Fighiee IsSdQet WOg)\VienCPRLEPQ 3 MO, 1 f or
15 CDRHI, SEQiéuQe E‘@E%%ﬁj?ﬂo%%mﬁEQ ID NO 3 for CDRH3 and a light chain
I able

wherein the va omal n“conpri ses a CDR having the sequence given in SEQ
IDNO4 for CDRLI, SEQID NO 5 for CDRL2 or SEQ ID NO 6 for CDRL3. 4. The

anti body nol ecul erf anfibéiyholeculbfChih AR Claftf S cotapeiding ANedaty Eiin $RERER the
variable domain comprises a CDR having the sequence given in SEQ ID NO:1 for
15 CDRHI, SEQ ID NO:2 for CDRH2 or SEQ ID NO:3 for CDRH3 and a light chain
wherein the variable domain comprises a CDR having the sequence given in SEQ ID NO:4
for CDRL1, SEQ ID NO:5 for CDRL2 or SEQ ID NO:6 for CDRL3.

4. The antibody molecule of claim 3, which comprises SEQ ID NO:1 for CDRH1,
20 SEQ ID NO: 2 for CDRH2, SEQ ID NO:3 for CDRH3, SEQ ID NO:4 for CDRL1, SEQ
ID NO:5 for CDRL2 and SEQ ID NO:6 for CDRL3.

5. The antibody molecule of any one of claims 1 to 4, which is a CDR-grafted
antibody molecule.

25
6. The antibody molecule of claim 5, wherein the variable domain comprises human

acceptor framework regions and non-human donor CDRs.

7. The antibody molecule of claim 6, wherein the human acceptor framework regions
30 of the variable domain of the heavy chain are based on a human germline group 3

framework sequence and comprise non-human donor residues at positions 77 and 93.



20 SEQID NO 2 for CDRH2, SEQ ID NGO 3 for CDRHS3, SEQIDNQ{Wf&; 6 SEQ
ID NO5 for CDRL2 and SEQ ID NO 6 for CDRL3. 5. The anti body nolecul e of any
one of clainms 1 to 4, which is a CDR-grafted antibody nol ecule. 25 6. The
anti body nol ecule of claim5, wherein the variable domain conprises hunman
acceptor franmework regi ons and non-human donor CDRs. 7. The anti body

nol ecul e of claim®6, wherein the human acceptor franmework regions 30 of the
vari abl e domain of the heavy chain are based on a hunman germ ine group 3
framewor k seqW@A@31418d conpri se non- human donor resi dues atPCFEH0I946Y9s 77 and
93. 07 APRIL 2006 WO 03/ 031475 PCT/ GB02#94619 28 8. The antibody rol ecul e
of claim6 or claim7, wherein the human acceptor framewrk regions of the

vari abl e domeg.n ofrhd hgtibddghholefidd Bf lHEmbesedc1am hURMBrege e hitlan déceptpr |
framewor k sequence and, corTPtrhi se,n%hurrar} donor resi dges at _positions 36,
44, 60, 66, newgpk tegipny 9f the veriable flomagn, qtithyeht ghatn-are asaﬁoaﬁgmefh%eramfuams
| to 8, conprgsupDfritieydik sdlertd ahdiconvpitise abd-Runimdioasr @éiduds aEpdsitlaniNGs, U4) and
|l ight chain vgri br?Jez)de iin gL3 (SEQ ID NO 16). 10 10. The anti body

mol ecul e of aﬂg% & 20 3inms | to 9 which is a Fab fragnent. 11. The

anti body n®l ecul e of claim 10, which is a Fab fragnment conprising a |ight

chai n having f he quenc iyen in am no i ds o 235 .of .S | D NO 11 and
2 heavy. chai 1 hainainey Dol «§F i of firh £ 4 dofensse 18 ey hnseo | b
NO 12. 15 12varidble regivn [gHdy(SEQ B N@ 19)f arminliglo rvbaief vaciable regidn tgh3 QSEQNIDch is a
nodi fied Fab (fragment having at the Ctermnal end of its heavy chain one

or nore amno acids to allow attachnent of an effector or reporter
nol ecul e. 20 13. The anti body nol ecul e of claim 12, wherein the additional

am no acidg, fgrm | £ | i t aighy cysteine
resi dues tg) mmch%%ge%gﬁ}}elg 8‘51&%?%#%%00??%?&20 g%ﬁ%%gﬁagga tt%iched. 14.
The anti body nol ecule of claim12, which is a nodified Fab fragnment

conprising a 1y Tpe antibody molecule of claim 10, which is a Fab fragment comprising a light
chain having the sequence given in amino acids 22 to 235 of SEQ ID NO:11 and a heavy
chain having the sequence given in amino acids 22 to 248 of SEQ ID NO:12.
15
12. The antibody molecule of any one of claims 1 to 9, which is a modified Fab
fragment having at the C-terminal end of its heavy chain one or more amino acids to allow

attachment of an effector or reporter molecule.

20 13. The antibody molecule of claim 12, wherein the additional amino acids form a
modified hinge region containing one or two cysteine residues to which the effector or

reporter molecule may be attached.

14.  The antibody molecule of claim 12, which is a modified Fab fragment comprising a
25 light chain having the sequence given in amino acids 22 to 235 of SEQ ID NO: 11 and a
heavy chain having the sequence given in amino acids 22 to 248 of SEQ ID NO:12.

15. An antibody molecule having specificity for human KDR, having a light chain
comprising the sequence given in amino acids 22 to 235 of SEQ ID NO:11.

30
16.  An antibody molecule having specificity for human KDR, having a heavy chain
comprising the sequence given in SEQ ID NO:57.



25 light chain having the sequence given in amno acids 22 t ¢7A4¥Rri2R096Q | D
NGO 11 and a heavy chain having the sequence given in amno acids 22 to 248
of SEQ ID NO 12. 15. An antibody nol ecul e having specificity for human KDR,
having a light chain conprising the sequence given in am no acids 22 to 235
of SEQID NO 11. 30 16. An anti body nol ecul e having specificity for human
KDR, having a heavy chain conprising the sequence given in SEQ |ID NO 57. 07
APRI L 2006 WO 03/031475 PCT/ GB02/ 04619 29 17. An anti body nol ecul e havi ng
speci ficity VOOPU#En KDR, having a light chain conprisin§CTREXE¢Hence
given in amno acids 22 to 235 of SEQ ID NO 12 and a heavy chain conprising
the sequence given in SEQ ID NGO 57. 5 18. The anti body nol ecul e of any one

of clainms 1 tQ 4, which.is chijreri c_ant.i.bo nol e _conpri.sing a |ight
chai n vari abllg' dofvieAt QVi"i’fge"t“ eI PATECE g%ﬁ‘“?‘ﬁ“ | ving ll‘§ﬂ‘ta‘ﬂ’8ma heavy
chai n vari ablcomgfisiig the Beguen@ dived if afinalsP2ve23s bf SEQ IDINOID2 add ahdavy9. A
conpound conpti.sing the antibody .nole apy one of clains 10 to 14

havi ng coval egh?lf’ﬁoﬁ?qswg%seﬂ%en§%g§%lﬂ§%§ceq)§&%$9'or towards the C-term nal end
of its heavy <chain an effector or reporter nolecule. 20. The conmpound of
claim19, i,Gh npri.se fector e .1 L. :Lhe ¢ 0, f claim
20, wher ei %\htlﬁé e eaéllttl g?d%nrg{’}g%flj gtc%:ngr%?}gg glé%c?nretoo% @?he;gmp%]l?@%r éémg(ﬁ% The
conpound of ahdé¢arleXbmpribieg eilight dtheinoasatde donmaim hpii g,/ tire sequence iven am SEQtIDonal | y

substituted %\5(5:@5%& lﬁ%ﬁr{/ pl{aﬁp\(farf'l?iﬁjle g&%ﬂ Rgﬁﬁ%@é Ee;ég%lgﬁ %g@ln%%@ﬁp%eﬁ e or

pol yoxyal kyl en€e Mer or a branc saccharide. 23.
The conmpound of claim 22, wherein the one or nore polyners is/are a

met hoxypol y( aghyl I 15 UYL S t i y
nol ecul e of ?Ibéi rr'?%‘gg‘hﬁ%ﬂ%mét%glggﬁ}é%é%t%gg}rig%%gygt he g;dsntgg)ifn%@?lggp ng at the

C-t er m nal0 erhdviog cevalentipafiagheshiaian aminoyasid at gptosjardsdee Grtermingl, pnd ofjits hagiyei i de

group wher ei Qhﬁﬁﬁ{i‘e@é&d?%r Qh&ltb?n{?)iecﬁlg.e |l ysyl residue has covalently |inked
to it a nethoxypol y(ethyl enegl ycol) residue having a nol ecul ar wei ght of

about 20,000 Da. 30 25. A DNA sequence which encodes the heavy and/or |ight
chain of the >gntiBRE¥mpound of claim 19, which comprises an effector molecule.

15 21. The compound of claim 20, wherein the effector molecule comprises one or more

polymers.

22.  The compound of claim 21, wherein the one or more polymers is/are an optionally
substituted straight or branched chain polyalkylene, polyalkenylene or polyoxyalkylene

20 polymer or a branched or unbranched polysaccharide.

23.  The compound of claim 22, wherein the one or more polymers is/are a

methoxypoly(ethyleneglycol).

25 24. A compound comprising the antibody molecule of claim 12 having attached to one
of the cysteine residues at the C-terminal end of the heavy chain a lysyl-maleimide or lysyl
bis-maleimide group wherein each amino group of the lysyl residue has covalently linked

to it a methoxypoly(ethyleneglycol) residue having a molecular weight of about 20,000 Da.

30 25. A DNA sequence which encodes the heavy and/or light chain of the antibody

molecule of any one of claims 1 to 18.



mol ecul e of any one of clainms 1 to 18. 07 APRIL 2006 WO 03/ Q314pRrL 2006

PCT/ GB02/ 04619 30 26. A cloning or expression vector containing the
sequence of claim25. 27. An E. coli expression vector conprising the DNA
sequence of claim25. 5 28. The E. coli expression vector of claim27 which
is pTTOD(CDP791). 29. A host cell transformed with the vector of any one of
clains 26 to 28. 10 30. A process for the production of the antibody

nol ecul e of any one of claims | to 18, conprising culturing the host cell

of claim29 arA3dwrati ng the anti body nol ecule. 31. A proREESBR##612 he
production of the antibody nol ecul e of 38ny one of claims 1 to 18,

conprising culturing E. coli conprising an E. coli expression vector

conprising the DMA\lodirg SEAPREGE RbtoREohtAEy @b DN AiddBend®ofdMImi 230! ati ng the
anti body nol ecul e. 32. "The process of claim 31 wherein the anti body nol ecul e

is targeted to the periplasm 33. A therapeutic or diagnostic conposition

conpri sing the amnd QA expibiiot vect&compiisingBe DA Rfudhb@bfBiaich 250 18 or the
conmpound of any one of clains 20 to 24. 34. The anti body nol ecul e of any one
of clains A to 18, havi ng specificity for human KDR, or the conpound of any

one of cl ai Me820 The E2doli éxPfesdisitvectdr bf @dlini 2TGvhchdapTDODEDP191). whi ch VEGF
and/or KDR are inplicated. 25 35. The anti body nol ecul e of or conpound claim
34, for use in treating inflammation, psoriasis, rheumatoid arthritis and

t umour gr owt R9or Arkésasdlinsinsfornsdd with théJgeetod bf dnyenaof dldiod Q6 m28&cul e of any one
of claims 1 to 18, having specificity for human KDR, or the conpound of any
one of clainms 20 to 24 in the manufacture of a nedicanent for the treatnent
of a pat habog9. i M plocesk forldpraqdtion ofkDiRamibedyi mple¢udadfcaly ofe of cldims lisel&H)f cl ai m

36, wherein th at hol.o i s inf i P jasl s, .. jd arthritis
and 1 umour - oFSRP R B pEnd LB O g5 R B g AR o0 0610
31 38. A PEGylated di-(nodified Fab) in which each nPEGis linked to a
lysine resi dl’o'? A process for the production of the antibody molecule of any one of claims 1 to 18,

comprising culturing E. coli comprising an E. coli expression vector comprising the DNA

15 sequence of any one of claims 25 and isolating the antibody molecule.
32.  The process of claim 31 wherein the antibody molecule is targeted to the periplasm.

33. A therapeutic or diagnostic composition comprising the antibody molecule of any

20 one of claims 1 to 18 or the compound of any one of claims 20 to 24.

34. The antibody molecule of any one of claims 1 to 18, having specificity for human
KDR, or the compound of any one of claims 20 to 24, for use in treating a pathology in
which VEGF and/or KDR are implicated.

25
35.  The antibody molecule of or compound claim 34, for use in treating inflammation,

psoriasis, theumatoid arthritis and tumour growth or metastasis.

36. Use of the antibody molecule of any one of claims 1 to 18, having specificity for
30 human KDR, or the compound of any one of claims 20 to 24 in the manufacture of a

medicament for the treatment of a pathology in which VEGF and/or KDR are implicated.

37.  The use of claim 36, wherein the pathology is inflammation, psoriasis, rheumatoid

arthritis and tumour growth or metastasis.



coval ently attached to a bis-maleinde |inker and each nodi fjregpka2d0p 2
nodi fied Fab according to claim1l4. 5 39. DFMPEGX40 as referred to in Table
1.
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38. A PEGylated di-(modified Fab) in which each mPEG is linked to a lysine residue
covalently attached to a bis-maleimide linker and each modified Fab is a modified Fab

according to claim 14.

39, DFM-PEGA40 as referred to in Table 1.





