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WO 2006/099698 PCT/BE2006/000023 NOVEL ANTI-PLGF ANTIBODY
FIELD OF THE INVENTION 5 The present invention relates to novel
antibodies and fragments and derivatives thereof particularly suited for
wihedsnibition of angiogenesis in pathological conditions. Thednveptintoeceo2s
also relates to cell lines producing the specific antibodies. The present
invention provides pharmaceutical compositions comprising the
antibodies, fragments and/or derivatives of the 10 invention and provides
methods of preventing and treatin an%iogenesis and/or vascular leakage

where these are UNEE ANRES R TIB{AEY diseases of the

eye, pulmonary hypertension and inflammatory disorders and methods of
preventing and treating bone disorders such as osteoporosis. 15
BACKGROUND OF THE INVENTION Abnormal blood vessel formation

FIELDanb D sNY therpathogenesis of numerous diseases with high morbidity
and mortality. Elucidation of the mechanisms underlying vascular growth

20 might allow the development of therapeutic strategies to stimulate

Nesprskeeny rovetktiom isghemic tissdemtbddisuppicbsgiherfamiatioRdtives thereof
paﬂic%@%ﬁtﬁ%gmegﬁﬂl%iﬁgg?gg ?5&Qﬁ%§i§'?11%1§195¥8 3 Qf“ég Icf nHQ 18 Mvention

of the mechanisms involved In the initial formation of “endothelial channers
also ielefgfolerabiinempr eduniag e gRrsifiraniibatiss. biheaveragieiwitnitrnaottyides
pharnfBiseleaCelis (RERIIYRBRSHSYids VIde RESHISIRN 1 gingk Hhat AisHNGL MAIBRNIBE the
. mechanisms.may 25 mediate growth of blood vessels during pathological
e O OB Lt AT CUTAFE AR BEr i el B g AR e O aseuler
leakagreevhestafblisheddhatddsisailsudinatotie iahGroWtinARior N6 iSF the eye,

I gp{ﬁ)ﬁ; ' v%p nt and pathological growth of the vasculature, .
P B F6bu G eNTeot Rl 237 gy o et

bone digprHernioed 4t prigoaryesifeen shown that Placental growth factor (PIGF).
a homologue of VEGF, is a specific modulator of VEGF during a variety of
pathological conditions, such as ischemic retinopathy, tumourigenesis,
inflammatory WO 2006/099698 PCT/BE2006/000023 7 disorders, and

BACKeégeTN It ORS Beemstivgidhat PIGF" mice have an impaired
angiogenesis and arteriogenesis in disease (Carmeliet P. et at., 2000, J.

Pathol. 190, 387 - 405), while the physiological angiogenesis in normal
Asatthalebiinsremsalfféctedicihumriribibitors tRkGEeaNes of numerous diseases

with high morbidity and mortality. Elucidation of the mechanisms underlying vascular growth
might allow the development of therapeutic strategies to stimulate vascular growth in
ischemic tissues or to suppress their formation in tumours. Recent gene targeting studies in
embryos have identified some of the mechanisms involved in the initial formation of
endothelial channels (angiogenesis) and their subsequent maturation by coverage with smooth
muscle cells (arteriogenesis). Evidence is emerging that distinct molecular mechanisms may
mediate growth of blood vessels during pathological conditions, but the molecular players

remain largely undetermined.

It has been established that Vascular Endothelial Growth Factor (VEGF) is implicated in
development and pathological growth of the vasculature (Ferrara N, et al, 1999, Curr Top
Microbiol Immunol 237, 1-30). Furthermore, it has also been shown that Placental growth
factor (PIGF). a homologue of VEGF, is a specific modulator of VEGF during a variety of

pathological conditions, such as ischemic retinopathy, tumourigenesis, inflammatory
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a huge potential for the treatment of diseases in which angiogenesis or
arteriogenesis 5 contribute to the pathogenicity of the disease. Inhibitors

for PIGF are known in the art, such as a goat polyclonal antibody against
human PIGF (R&D pharmaceuticals, Abingdon, UK) and a chicken
PEBARPSEtibody (Gassmamn et al., 1990, Faseb J. 4, 25PEY/BE§e@006023
antibodies are used for Western blotting, to histochemishy and
inmmnoprecipitation studies. WOQ@ 1/85796 describes the use of inhibitors
of P1GF, including monoclonal anti-PIGF antibodies, for the treatment or

discpheMentian o Miseases LSS RIAS IHMOUS f9EMaliQn. Wé%&%%@é&%@é‘y the

: . Up ) | o :
eéaratlon. of murine monoclonal antibodies which fullgl in ihey genests

t
a0 B A O SCEBIIER- 148 e Al ARbrd 48 anibByhile the

physitdbeRabDED g sdicotectas! haxitgdhaimastefisientinnibionid s aEBvity: have
a h thﬂﬁaqnﬁgoﬁlé [ imal els of pathojogical angiogenesis is )
: g%fcﬁr?ibed. Antibodje%%%%ee%a%re}zglﬁegﬁﬁsné}?s W!élv ! 0%3%?8 EticSwiier ogenesis
conribyie kBt hraenisdi abeidissaman therapy. As foreign proteins, they

may elicit an anti-im nunoglobulin response (which for mouse antibodies

515 fetree% to]%%epuma]u%gnti-mouse antibody or HAMA) that 20 reduces or

SEEE thir thar he atie ¥ th &2 ol SPPr G okl pdielpnal antibody against

hurrapp RIS n@itt&l_iiy pmanﬂm*im@aﬁeh@(ﬂﬁ telghirday Jafereet @iy d888 antibody
Gaddianslantaten1936.41.57 hile the use of human mopoclgonal _
(‘ S antibodies would hdd?gslé t ’i??ﬁn't‘a .ié%ﬁeitaﬁggo(é%%ghe dﬁﬁné I/ Gy dfgttivg,
histpshsanisottdrerRiREs Bt pusiadicsnHORI &S BYcodrvahtiorial use of inhibitors

of Myimidemrdiaghneleer Resambinanijeshinalogyhas herglore ﬁﬁ%&\%@&%ﬁ of

diselldhe art to g:onstrLt%(]:t 25 "humanized” antjbodies that maintain the ig
“Binding aftinity of atnrar €udfoas shetes tdho ersharanmddrsipgenonocional
antilgadiitsitwothhcédlimntibin ogenieith (BER adm dnpakiculapt@hiPeriCis described,
whefMbadies haye, been_pregssted i ic‘]lqﬂ the variable region ofa ., .
_non-human anti ‘odé/ is com ’in}ed%viigt T gsc%ﬁgfgﬁtl )Iﬁaogsitor%y Hughitory
ARG O MR8 HROEY dbaainia el efmatbeloalimh mmghngiohidinsieseibed.
described in detail in U.S. Patent 5,770,198. In other 30 attempts to
E&‘{h‘&%%&e{a‘éﬁé?‘%”(? enicity Oﬁ murine antibodies, only the complementarity
~determining region gﬁ‘:ﬂf‘%}ﬁ%ﬁ%@%ﬁ?ﬁ?ﬁ%%ﬁ%@bmﬁyiﬁeﬂﬁ"éev ragibHsl use
in hpathertiesapyhelefieeo domdais, tes transplantes) tongi M aroaiN@dY response
(whishelnmanizestanubedies are known as CDR-grafted antibodies, The
construction of CDR-graftecﬁ_3 ‘antibo Fesmrlélérégaﬁlfii}g’@ Wo sy or HAMA) that
redusesn 80dRsE 08 Fhety B uns/0elizacs sutwlexcankigenldgs restiteeimnsitivity
reactitiibnoiesdinyiag binding a&ﬁyi%%lQﬂ,lft@@@tMIIQ}é%ﬁféﬂﬁﬂoﬁh%@W%s72% While
the n%%ﬂ%ﬁ”ﬂ%ﬂ'zﬁd ant|b??d|e . In numerous cases it was demonstrated that
e mard i msHacas ap IRt O RS RifAEpPatns dyoven difficult
10 ghawkisoteds imsuffitient toumainta-human antibodies by conventional hybridoma
technology. Recombinant technology has therefore been wused in the art to construct
"humanized" antibodies that maintain the high binding affinity of animal, such as murine
monoclonal antibodies but exhibit reduced immunogenicity in humans, In particular, chimeric
antibodies have been suggested in which the variable region (V) of a non-human antibody is
combined with the constant {C) region of a human antibody, Methods of obtaining such
chimerical immunoglobulins are described in detail in U.S. Patent 5,770,198, In other
attempts to reduce the immunogenicity of murine antibodies, only the complementarity
determining region (CDR), ie. regions of hypervariability in the V regions, rather than the
entire V domain, are transplanted to a human antibody. Such humanized antibodies are known

as CDR-grafted antibodies. The construction of CDR-graffed antibodies recognizing more
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full binding activity. While a refined computer model of the marine

antibody of interest is 5 required in order to identify critical amino-acids to

be considered in the design of a humanized antibody, and general

whearaiieakauidelines were proposed for such design, in all sagasetags/000023

procedure must be tailored and optimized for the particular non-human

antibody of interest. 10 Subsequently, there remains a need for

(monoclonal) antibodies which o&timally inhibit human PIGF binding to its

receptor. Furthermore, such antibodies also need to be non-
complsinpiiGeRiRas ety asthodbs drringAnndiverastvidasieni fierriin bywte: than
the GG SOKIS-IRIHMVARN QB ddd BEANVENHE MeddhePiaset-iuentian eiat8s mere

novel mon clonal(ﬁgﬁbodies nd derivatives thereof directed to PIGF
n

ot / . L
e Oé?ﬁglggﬁab ot infibiting THE bih PREIE PR ROBE JtaPSHiisisrE de Hpaintain
full hiyaings @tefthe ngit.iftc& qmammzmhmm pf Itiwnﬂm‘ﬁt(.?dﬁﬁbcaiy of interest is
requitaihglogigal candition,in.28Mva Ve specifically, the antpodi eaﬁfgsign of a
derivatives thereof according to the present invention are capa e o
bumpniret AR RANG 8 SSARTH\RSEIANS Y ARbebRe N RIR BipRoTdsBusInh diedgn, in all

cased e gritaddies-ofitbe tpilesenida\esiian I avidran At rnatiNef8man antibody of

imal_gg{ti-angiogenic therapies targeting VEGF currently used, with the
important advantage that the side-effects caused by inhibition of

physiological angiogenesis associated with these therapies is 25

signdicanily, redncashalhe.AIeseRk Ve RIOR I8} Sﬁé&’d%%%ﬁ%ﬁbh”q{'ﬂl%u inhibit
molecules, particularly monoclonal "antibodies, fragments or envatves

humege FAGF, iREIRER i EAERSRE aREEoree tan dushtineidip dicsgAsn e Higtbe non-
immhingdeichn sensepiiape iR GR e\ e anibodyrelsamd.ihrrei, as
16D3. 30 A first object of the present invention is the provision of novel
monoclonal antibodies capable of binding to PIGF and having the
capacity to inhibit the functioning of PIGF, more specifically antibodies

suneha(astenizggin ghattheipkeavy chain variable region comprises the

sequence of SEQ ID NO: 2 or a sequence having at least 80%, more
particularly at least 90%, 4 most particularly 95% sequence identity

theTawiskesith iﬂ\%lﬁhi&lf}aaftég @%ﬁadﬁmﬂ@ctbgéxtaﬁéfbdm gﬂéi&{]ﬁf@i@@@ thereof
._region prises the sequence. of SEQ.ID.NO: 4 or a sequence having at
i s, GAFIERATy 4t IBLP BT BN IR, R IO bR resen
ligansigreieutbe fizst loaktindB9sase (ueiceridehiityntne PRt invithirhthee@BR ondition i
w'vo.r%@ssﬁé%p@ﬁ}@rmp%im_%é %%{N%Ngss atx]ae 're_%?fhé%gcﬁl?g] %”ytggz present
.___alternatively, in a further embodiment, the anti en-’blndlng mol&cules of
InveRReTh S &P AR AisH Have WretsienciurmiauRRtiothel gy dnaor tissue i
vivolighiechaibadisakie tegipRsautiidenths GRRRIBN:WRiGHJS b least Q% eenic
tllera{%?éy(f\grlgg}{}gtVEGF currently used, with the important advaniage that the side-effects
caused by inhibition of physiological angiogenesis associated with these therapies is

significantly reduced.

The present invention relates to antigen-binding molecules, particularly monoclonal
antibodies, fragments or derivatives thereof, inchuding humanized antibodies and antibody
fragments, which bind to the same epitope of PIGF as the antibody referred 1o herein as 16D3.

A first object of the present invention is the provision of novel monoclonal antibodies
capable of binding to PIGF and having the capacity to inhibit the functioning of PIGF, more
specifically antibodies characterized in that their heavy chain variable region comprises the

sequence of SEQ ID NO: 2 or & sequence having at least 80%, more particularly at least 90%,
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least 80%, more particularly at least 90%, most particularly at least 95%
identical with the sequences of SEQ ID NO: 2 and SEQ ID NO: 4,
respectively. . 10 According to a particular embodiment of the invention,
the antibody is a humanized antibody, more particularly a hybrid antibody,
most particularly a mouse/human hybrid antibody, more particularly a
hybrid mouse 16D3/ human IgGlr: or IgG4R. Alternatively the humanized
antibody is one which comprise§ the CDR regions of the mouse 16D3
antibody of the present invention capable of binding to PIGF, grafted onto
most pagipAsih Bt efqutnamitents bty withinitey SPBcaeBREDL/MIEN that their
light JALESSRRYERlan IQIaIeSHR antigenhindirgagmants of oihesnause Hahi3y
argtlbo% or a derivative ghereof, such as a humanlzeg antibody there(if,
feast RO nPAB AT AT IFATE B0 RSB ELN SIS 20CoriRRHGA 2t least
95% leagtieo deminje thentaitty vddter nineingDegisnstEDRe) asantitedy 16D3 or

ceriv SRS ARSI ID U GBINLVAIRDIS 0190120 QRS YA Al g
0o i i g

___domain. Particular embodiments of such antigen-binding fragments
binding apsdecuiea g BN IBIRATRHR AT BaxE|  ASHRRRFC RSB WEDIE gie heavy and/or
light Sienlyativesithemaionmede tRatDifarlyahieasi e GDRass otttk iRMarly a

" the group consisting of SEQ | )NO: 17 (GYTFTIDYY), S IDNO; 18 .
teast B et RSB0 S8 b S PR B B, R sgticel with e
sequefRS of NSBMRNC SEnS BEQ IDNQY: 21, #AapA&)aihd SEQ ID NO: 22
{ Y:HLET), or hich [ise atleast two sequen vin e
T L B R e BB e Blmaicec

antibgshytigiien | patirlastoBos e epteadentepshomvisttiain sraersséurmeielybrid
antib&ﬁﬁprﬁ&g LABRRI0E ARG InEROReYlo GanableehRindiNgsio. WAk veiy the
PIGF and inhibiting the binding of human PIGF t0 its receptor, )
humapirethEtE RS PRSI BakicemBEE Bin diRiuTrakes eicmpRYes bt aatibody of
the pReCRReseleciodHionT thedrpup camsstingrrl SEQ il Bihd0o?2 Human
.ba least two sequences having at least 90% sequence identity therewith.

antt -}’jarticular embodiment of the invention relates to the provision of

simgfezt_kiaabmm&bhwﬁrﬁgm@migdﬁwmﬁﬁhﬁ@usaﬂiﬁ@ﬂw@mm of
tre mi3iRIARBE S80S 42, which.ve ganable o inbibifing RIGE A6ty Most: suoh

particularly the present invention provides scFvs comprising the amino ‘
2s DuhERt SEYtrHecBEdaP) NOTED & SEOMbINERDOT 8F KAt gue resRismepmartty
deter@iSASTRAM REFICY|at L ALiGa3k-SrdhRareRARicLHany Al ast ggzgﬁble region,

most particularly at [east 95% sequence identity thereto within the CDR

or sings XigRlt (RTRRHE BATORUIST CBPRLMERE: QLiBRl BOGETpPEERE FRERADA eciude

 fragniberpreiSioBophnet line SspsodweinTIiRe ONGCionat aptihedies qhther or more

nerRISSE L MYENUQN, Ak Parlicularly cell ine LoD3 whieh ¢ of SEQ D NO: 17

(GY'I'FTDYY), SEQ ID NO: 18 (YPGSGNTY), SEQ ID NQO:19 (VRDSPFFDY), SEQ ID
NO: 20 (QSLLNSGMRKSF), SEQID MNO: 21 (WAS) and SEQ ID NC: 22‘ (KQSYHLFT), or
which comprise at least two sequences having at least 80%, particularly at least 85%, more
particulariy'at least 90%, most particularly at least $5% sequence identity therswith,
In one aspect, there is provided an antigen-binding molecule capablie of binding to human

PIGF and inhibiting the binding of human PIGF 10 its receptor, characterized in that said
antigen-binding molecule comprises at least two CDRs selected from the group consisting of

SEQ ID NO: 17 1o .22 or at leest two sequences having at ieast 90% sequence identity
therewith. A particular embodiment of the invention relates to the provision of

single-chain variabie fragments (scFvs) of the mouse 16D3 antibody and humanized scFvs



produces the 16D3 antibody, but also other cell lines which are capable of
producing the antigen-binding molecules derived from 16D3 or fragments
thereof, for instance as a result of 5 recombinant technology. In another
aspect, there is provided a cell line producing an antigen-binding molecule
as defined above. Yet a further object of the present invention is the
provision of a pharmaceutical cé?nposition for the prevention or treatment
of (undesired) angiogenesis in pathological conditions or disorders in
mammals or for the prevention or treatment of bone resorption, which
whicicarapiasels aplantifeans I seiGF Mhichpistiabsip e fraegrrennoention
providesivefivecongiesilg pies tictinslyadusmrnized gBGIomMotdeIAZeRE ID NC: 26
or a sapiiges-hinding:egment tBereqfiin,ad @M%%‘%ﬁ%‘ﬁ%@&%‘%@@aﬁ 90%,

most JRCEAIRBP £AEARo I RISl BB LIRS BIEAINSEEICSr i ing Picr.

composition, comprising as an active’ingre mding molec
according to the above in admixture with a pharmaceutically acceptable
carrier. A specific embodiment of the invention is a pharmaceutical
composition which comprises an antigen-binding fragment of 16D3 or a
derivative thereof, which is selected from the group consisting of an Fab,
Fab' or F(ab')2, a soluble or membrane-anchored single-chain variable
part or a single variable domain. Most particular embodiments of the
present invention relate to pharmaceutical compositions comprising an
antigen-binding fragment which comprises at least two CDRS selected
from the group consisting of SEQ ID NO: 17 (GYTFTDYY), SEQ ID NO:
18 (IYPGSGNT); SEQ II> NO:19 (VRDSPFFDY), SEQ ID NO: 20
(QSLLNSGMR.KSF), SEQ ID NO: 21 (WAS) and SEQ ID NO: 22
(KQSYHLFT), or at least two having at least 80%a, particularly at least 20
85%, more particularly at least 90%, most particularly at least 95%
sequence identity with two different sequences selected from the group
consisting of SEQ ID NO: 17 to 21 A particular embodiment of thereof
relates to pharmaceutical compositions comprising a scFv of the 16D3
antibody of the invention, more particularly comprising a scFV comprising
at least two CDRs selected from the group consisting of SEQ ID NO: 17
(GYTFTDYY), SEQ ID 25 NO: 18 (IYPGSGNT); SEQ ID NO:19
(VRDSPFFDY), SEQ ID NO: 20 (QSLLNSGMRKSF), SEQ ID NO: 21
(WAS) and SEQ ID NO: 22 (I: QSYHLFT) or at least two sequences
having at least 80%, particularly at least 85%, more particularly at least
90%, most particularly at least 95% sequence identity with two different
sequences selected from the group consisting of SEQ ID NO: 17 to 22,
such as a scrv comprising SEQ ID NO:24. 30 Most particularly the
pharmaceutical composition comprises a humanized scFv of 16D3, such
as, but not limited to the humanized scFv comprising SEQ ID NO:26 or a
sequence having at

o
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least 80%, particularly at least 85%a more particularly at least 90%%,

most particularly at least 95% sequence identity therewith within the

CDRs capable of binding PIGF. WO 2006/099698 PCTBE2006/000023 6

In yet another particular embodiment of the pharmaceutical composition

according to the invention, a therapeutically effective amount of another

anti-angiogenic agent is include£ in addition to the antigen-binding

molecule capable of binding to PIGF of the invention. Most particularly in

this respect anti-angiogenic agents such as VEGF- and bEGF- inhibjtors

. e TS AGE! RTGRE BEARSE ISP AR Y e Era RS SR st areeg the

monochiril) expridsaizs infenioprisda previtivNUEIeRlideraeguancesiensodign 3 thenich
procucBlligerapinding, kagments of e, aqtbadies binding fo BIGH disclased

erein, more particularly nucf’eo%lrdeesequesnc Bdifiy the HeBW aHeE the

antigeniginditminolesidas deeydfsoot 1Mo pleducat Byewatf, loe insBS:eMogtresult of

recomiSRAG A IE nucleotide sequence encoding the variable 10 regions of
SE%I NO: 2 arlg SE ID,QI%): 4 are envisaged. Ad itiongll}/.
ofner atsaect, there 15 brovided a SR u(%}% 811 &I1 Igcfm- irfding molecule as
olynucléotide "sequentes encoding antigen-binding fragments
defineq-8frising at least two CDRs of 16D3, more specifically, polynucleotides
enEbARYRETe ARl O DA PTe IR IRRTBHRR] r A (ROYRIRTD 6 o SladmepesTtical

compd3ftichl BoN e I dCeX i BY Yralniefd 167 NGQadd3rEEY Pag6iNdsi S BQ dN@sical

.19 (VRDSPFEDY), SEQ ID NQ: SLLNSGMRKSF), SEQ.ID NO: 21 ,
concifEpa B SR TR RIS 55 T RSy BRI ROy L R rBtion,
whichcemprisie gratiéietmaz OBRRIGE viligoat e 3869, fremticnlack datesist, more

: 9 ickl east 0, 0O 1] e % . .
partciae THEHREEH il BTRES 2 8 AU P o in
admixtore| spfhiceramaeriicalir fresprdde pivveftioParespovited i SEQIR 2
pharmiiesttaB carandifnFusthetspe eifien embedimenisinalidedhe. RULIEOtHE cuie
accor@eg|uences ehweding theiselry ofi#ORIRALAUMANIZELLIABRISIONS 4 specific

embothereotmeshpaticular m&@&%&&%&&g@%&g MQ&{?@D@#@B@E% Qxﬁgen—binding

Fab' @@(@pﬂ;@ﬁ%&ﬁ}éa&ﬂ%@ﬁ%@@q&h_ o
: , it st particularly within the regions_encodi
Mos %?ﬁ%%ﬁ%%%%ﬁzv. Tl Eﬁ%%%%g e o SRR :
COmPREEHR St AL SEIRRCEE SXASRICHHAN GRBIEF R Scbpe SMthépresarpered fom
the grimvemsisiagaf ST B B0 118 (GHURIANCY INSBe gendtc tHAEHERENET); SEQ

1D NEbISGRARSRFESENIIBVeRYQRS ifRenathagof dieatmeni-and/o,
%(r;%vqention Qf ur}ldeéit?egc)i:33 éﬂry ggghgg%%%glogenﬁﬁ ir%%t?%l%ﬁ%q ?{&AS)
and SEShHiONita FrafmRiakRThCR Fhissddvsohaingess dennifiRterprgtionterly ot icas:
85%, marpatinnerdof sue iR meNtoN MIaNe r&ﬂqeaeztbﬂxﬁesgﬁ&ﬁuyiaenﬁw with
two er%%\t/es aammount 01; an aé:tl,ve m&redlent which is an'gﬂbod 16D3_
quences seiected Irom the group consisting of SEQ ID NO: 17 w0 22, 4

particuiar embodiment of thereof relates to pharmaceutical compositions comprising a scFv of

fragmbl® o2 ST oSeauenaas having atjeast 8‘3»%%

the 16D3 antibody of the invention, more particularly comprising a scFV comprising at least
two CDRs selected from the group consisting of SEQ ID NQ: 17 (GYTFTDYY), SEQ ID
NO: 18 {(IYPGSGNT) SEQ ID NO:19 (VRDSPFFDY), SEQ ID NO: 20

~ (QSLLNSGMRKSF), SEQ ID NGC: 21 (WAS) and SEQ ID NO: 22 (KQSYHLFT) or at least

two sequences having at least 80%, particularty at least 85%, more particuiarly at-ieast 950%,
most particularly at least 95% sequence identity with two different sequences selected from
the group consisting of SEQ ID NO: 17 t0 22, such as a scFv comprising SBQ ID NO:24.
Most particularly the pharmaceutical composition comprises 2 humanized scFv of 16D3, such
as, but not limited 1o the humanized scFv comprising SEQ ID NO:26 or & sequence having at
Jeast 80%, particularly at least 85%, more particularly at least 90%, most particularly at least
95% sequence identity therewith within the CDRs capable of binding PIGF.

80 P rlg’cul‘ | )_(at.east 85%, of an Fab,
adi %ﬁﬁﬁ%ﬁa%@? "zsc%;‘ﬁg%sﬁg variable domain..
%ﬁ%nﬁi copipositions
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30 of the present invention or an antigen-binding fragment or derivative
thereof, most particularly a scFv as described herein. Particularly suited

for the methods of the present invention are the humanized antibodies
vaadmaativedy fragments, such as scFvs of 16D3 or derivativiesitBereaf o023
particular embodiment of the method of the invention relates to the WO
2006/099698 PCFBE2006/000023 7 treatment and/or prevention of
pathological conditions such as, but not limited to cancer, inflammation,

diseases of the e ulmonary h nsion and vascular leakage. A

G SR R N e R
the itiversipy, @. thewithainagid effeffectsifempafhologicabemngiagegesisagnors included
in ad&ﬂﬁgﬁ'ﬂl)at’héocﬁﬁw{)ﬁiﬂﬁ‘ét%dwé@@ MRl o ﬁ§ﬁ§§%§ ﬁfé@eoﬂ’l% Qﬁventmn Most

vascular leakage, in mammals, more particularly in humans.
Pamﬁ'&ﬁﬁbmaﬁw’féwml SPEREFRISSRETRVERGH |¥ %Qﬁam@drévﬁ% inhibitors are
envisbgadniesd: @@ﬂz’ﬂﬂ@ﬁ&\éﬁﬂt@ﬂG&B‘fm&tddumors more particularly for the

tregnm&rg} aQ EVGQ&IO%O& gglpgnc% cerx, breast cianc gancreatlc g

cancer an anoma% EoRar el SR RHB Sty seauences  encoding
the @ﬁi@éﬁ@ﬁé%@%@@@ﬁ@n@ dfaharedentimdengion BEiteldietostieherein, more

pariiBRUNlegical detection. of RIGE in byman.samples:as, labelsd Eéﬁ%%fg 16D3

moieties in diagnostic methods and for the screening of compounﬂ’s wit

prodyged Rigel WPty Plet serbisanithmerteatidf raraaneapoding the variable

1eg;dheoamﬂglymmezaapese@anempr@wﬁe@th@w @Idmeionanv polynucleotide
en-bindin ole as deflned above for th scr

nti
sequBRLAR AL IREIE 2 QTS BOMS i SRS B0 ERRE ok 16p. more
Specmlé/r }Pﬂlﬁﬁwﬂh@ﬁl%p@modh@r@tléqaﬁb\nd@d)ffiéméélﬁﬂfﬁelaﬂﬁ@efmbirtﬂ.ikngroup
consBOIRAUIRES Bsfinsd ﬁ@y@p@@?@*g nagitsag wq%t'a%s'ar@ﬁy 1R 1D NO: 16

ect, there |s§rowded the use of an antigen-bindin ﬁ molecule

(R B S DY D4R e NS Ao SR e dCeinger DYarShend SEQ 1D

NO:teea@sY Hd/Dy, prevesdian gﬁqm@sw@dpaﬁmg%m&wfaql@@k@h Jeast
o,condition in humans. resent inve ntlo d on the surprisin .
B e s R % s ECaEE GH Boe:o57
sequaisAodionial antbodies Ehd\ﬁhgiﬁemﬁﬁe‘ﬁmtﬁe?zammambgﬁ diverenfeotide

sequ%a@mpm@glEg&ﬁ,\(%ﬂu%ﬁ'&fsBﬁ%%@%@ﬂ%aﬂﬂa{sﬂﬂ%p@em%'%%%9 ecific

demonstrates Il%ands capable of reducing tumor growth, most particular

embpdimis e diigipedide HURAROPICAERINS 09 urd 56D st humanized
versBRY Bl SO PIHQML T qGHRESEQ ID NO: 23 and SEQ ID NO: 25 and

sequences having at least 80%, particularly at least §5%, more particularly at least 90%, most
particularly at least 95% sequence identity therewith, most particularly within the regions
encoding the CDR regions of the scFv. It will be appreciated however that a multitude of
nucleotide sequences exist which fall under the scope of the present invention as a result of
the redundancy in the genetic code.

Another object of the present invention is to provide a method of treatment and/or
prevention of undesired (or pathological) angiogenesis in pathological condition in a
mammal, which method comprises administering to a mammal in need of such treatment or
prevention a therapeutically effective amount of an active ingredient which is antibody 16D3
of the present invention or an antigen-binding fragment or derivative thereof, most
parti&:uiarly a scFv as described herein. Particulariy suited for the methods of the present
invention are the humanized antibodies and antibody fragments, such as scFvs of 16D3 or

derivatives thereof. A particular embodiment of the method of the invention relates to the
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The following description, not intended to limit the invention to specific
embodiments described therein, may be understood in conjunction with
the accompanying Figures, 25 incorporated herein by reference, in which:
wy0kigpesesl. Binding of antibody 16D3 (A) or humanized amtiiiEzdGDEG23
(hul6D3)(B) to human PIGF-2 (produced in Pichia) with an ELISA test in
accordance with 30 an embodimnent of the present invention. Figure 2:
Inhibition of PIGF-2 binding to human Fit-l receptor by the antibody 16D3

q e.hu antibo D3 (trlangles with an ELISA test
#méﬁ B BB R TR 0525 o fem e com
inflammgringdifieersest Qﬁ@@%@mﬁm GypRitpnsio8: :Re skt thekBircdrearticular

aim o@ﬁﬁ%ﬂi%@@ﬁ@fﬂﬁ%%@ﬁ % isdnamobilized on.a. %M%p%hgg dn ‘9{&8{1{%10‘&-
ﬂffects# gestl 3 the |nh|b|t|on potential of the antibody 5 16D3 and its Fab

FR OB TP AT REBO AR AP O FHReT ekt infiermariion.

diseasdBigurénd: dvionooclanalsaritiiogy, 16 RRanhiaits werergrastiiy an humans. Most
creat DanG ograft.t umor model.

pmc@%ﬁ%ﬁ%& nu? r%lré%g\%lt 'ﬁ‘ Ur n%so?s)iatgép?ﬁro%ma%ﬁ?%% AR5 Rigyention

of solig Aurepys. CeertRIFigusr iy 6s; Bo o sy wvaitemich0)f et RHGE, breest

s_nceﬂ@@&ﬁeam%a@%a&%a@agody weight; n=10), anti-mPIGF
\lgL5I2_11D4 (obtained as described in WOO01/55796; 50 m é%ﬁkg body .
SR HET0YE e GRBRERD RS e R RingcTre R iHFFS§US A vention

relate RSB | DénfianispicdG Mantlon RIGPiigaeh Bﬁzﬂ&%ﬁﬂfﬁlﬁocﬁé VHRIHY targeting

'IHO!EHQS &ioglg 905%%h| = 8% lg)lg}? t%.gcordance yath an e ent gﬁﬁlﬂ{ﬁ&,ﬁfect to

present nventlon Unior size (B) tumor V\?&@?H saﬁf?
PIGF ifﬂ'@blﬂaﬁéﬁ U gepensnMeseRtenal antibody 16D3 inhibits tumor growth in a

suboHRRBO IS dIE AL 20:-pAR GRALR DA GXenagafi lmeanmedebitde as

define A0SR HEBOHIRBIERRNGT cohFRAHNCREREAUWRELIUCEHWI BIEO5S B rion in the
maﬂn&@g;gmtely 60 mm3 with anti- hPIGF 16D3 (50 mg/kg = '10001.tg'/ 'C',

D', 25 /kg ='500g'/ 'E', 12.5 mg/kg= "2509'/ 'F';
e e e eﬁtpa?‘aﬁsgfé i1 P TEB T detmed

above. 3uHidfeViA BaFRPREe )%n accordance with an embodiment of the present

inwarftinRerAspect, there is provided the use of an antigen-binding molecule according to
the above, for the manufacture of & medicament for the treatmeni and/or prevention of

. undesired angiogenesis in a pathological condition in humans.

“The present invention is based on the surprising determination of new ligands, namely
new murine and humanized monoclonal antibodies and fragments, derivatives and homologs
thereof which inhibit PIGF very efficiently. Most particulariy the present invention.
demonstrates ligands capable of reducing tumor growth, most particularly capable of reducing
the size of a tumor between 20% and 50%.

BRIEF DESCRIPTION OF THE FIGURES

The ifollowing description, not intended to limit the inveniion to specific embodiments

. described therein, may be undersiood in comjunction with the accompanying Figures,

incorporated hersin by raference, in which:



evolution of mean tumor size after tumor cell inoculation; B: average mean
tumor size at day 20. Figure 6: Monoclonal antibody 16D3 inhibits tumor
growth in a subcutaneous human 30 breast MDA-MB xenograft tumor
model. Treatment of nu/nu mice,with tumors of approximately 60 rmn3
with anti-hPIGF 16D3 (50 mg/kg body weight; n=10) or vehicle three
times a week in accordance with an embodiment of the present invention.
A, tumor w. ight and B: tumor volume WO 2006/099698

Figurp 1 /5 £ 20 B81806 78088 B ihe B SPERATE IS MRRSI A, (I FR3I(EB) to

Figur

Monoclonahantibh GHFFLS Risdatiil ot WHR{agY KoM N BUDGLIAREMSrdance with
human colgn L%\)/do xepo aft tumor.model. Treatment of nu/nu mice with

tumors 5 of approximately B0 T3 Witk BREPhPIGF 16D3 (50 mg/kg body
weight; n=10) or vehicle three times a week in accordance with an
gmbodime It ' - tu weight and. B: tumor.

vgllu me as %ﬁé{%ﬁﬁﬁ g@&%@%&%@%ﬁ%ﬁ?@% 3 e gy kgfgﬁgé%) ﬁi al 16D3
antibody 1619%a RIS BIEGIRGRRRPatUbTREa eensl 45l iih amBldRdmest in
Mel2a xenograft tumor model. Treatment of nu/nu mice with tumors of
approximately 60 mm 3 with anti-hPIGF 16D3 (50 mg/kg body weight;
n=10) or vehicle three times a week in accordance with an embodiment of
the present invention. Tumor weight as determined 53 days 15 post
inoculation. Figure 9: Monoclonal antibody 16D3 prevents body weight
loss in a subcutaneous human pancreatic DanG xenograft tumor model.
Treatment of nu/nu mice 20 with tumors of approximately 60 mina with
anti-hPIGF 16D3 (50mg/kg body weight; n=10), control IgG, a combination
of anti-hPIGF and anti- mPIGF (each 25 mg/kg body weigth; n=10) and
vehicle (n=10) in accordance with an embodiment of the present
invention. Tumor weight was subtracted from body weight prior to
calculation of the percentage of 25 body weight loss. Open bars: body
weight on first day of treatment; filled bars: body weight on last day of
treatment Figure 10: Monoclonal antibody 16D3 and Avastin exert
additional effect on inhibition of tumor growth in a subcutaneous human
pancreatic DanG. Treatment of



30 nu/nu mice with tumors of approximately 60 mm3 with anti-hPIGF

16D3 (37,5 mg/kg, 25 mg/kg, 12.5 mg/kg body weight; n=10 for each

concentration), control IgG (1C8; 50 mg/kg), Avastin (15 mg/kg and 5
wiigkeydoesdg weight, i.p. twice weekly, n=10 each) and a conpbinatiotuebionszs

WO 2006/099698 PCT/BE2006/000023 10 anti-hPIGF (12.5 mg/kg body

weight) and Avastin (5 mg/kg bogly weigth; n=10) in accordance with an

embodiment of the present invention. Mice were sacrificed after 20 days

of tumor inoculation and tumor volume was determined. 5 Figure II:

Nucleotide®SHd GRS AL A SEHRISHRER! 6f Vi ISR B AREBEMurine antibody

16D3 in accordance with an embodiment of the present invention. A.

s Neicleotide nee encoding variable part of hegv in;.B. Nucleotide
F . ﬁ r . )
lgurgegquence eﬁ%cgb%%r?g% %lgr%gcfgrf)aﬁpgfjﬁéﬁl%ﬁvéﬁ;e .%}r%iﬁ%eagcfa TRGGRIEE LR 2
10 variabl&paht dfiheavydsham i eRigato theidhbértiengeehiiariabkepantibody

of light chaimNugleqtides praminoacigs which.can \931% QARSI AN ent of the

humanization purposes according to one embodiment of the invention are
underlined® & BigHfe"#9*Nucleotide and amino acid sequences of
humanized variable parts of I6D3 in accordance with an embodiment of

. the presentinvention. A. Nycleotide sequence encoding humanized
Figu l‘\(Z'ilgiable prg{ﬁogf) ﬁlé)g??ya@ﬁg rLcli Y g%gé@é%%ﬁemé’é?fﬁﬁ%he’ﬁcaoﬁfh@mamoug human
humanizedarsrisdtie PanCofkgbgefainiGr Amied duich@2@:6€g0enasiOhice with
humanized, yatjable pajt of y Ins0: Aming acid sequence of =
humanized variable Eg%?t. otlﬁhgfgllt\'é c@% llj\glugg%t?élgsagjr&a Ci%%rglacil:gcsio) (1C8; 50
modified foRgikenkady areahburpYe sid RIS MY { Riyuhe 108’ ) S anadigrbody

of the vectaeigicexprasgional fpfoanized SISNHICRYINALS 29 CElltribed in
Figure 14:}?: %lerig Qf %?FV16D3 and human_[zed scFv16D3 to PIGF; B:
Inhibition Sf AUPIGES Bt RY rScaptbrrULk-2 eyringion 9l -hPIGF

humanized 6BCF el (B)i-3PIGF PL5D11D4 (‘anti-hPIGF/anti-mPIGF )(each 25
mg/kg body weigth; n=10) and ‘vehicle” (n=10) in accordance with an
embodiment of the present invention. (A) Tumor size (B) tumor weight 18

days after tumor inoculation.

Figure 5: Monoclonal antibody 16D3 inhibits tumor growth in a subcutansous human
pancreatic DanG xenograft tumor model in a dose dependent manner,
Treatment of nu/nu mice with tumors of approximately 60 mm® with anti-
hPIGF 16D3 (50 mg/kg = ‘1000ug’/ *C’, 37,5 mg/kg = “750ug’/ ‘D, 25
mgtkg = ‘500ug’/ ‘E’, 12.5 mgkg= ‘250ug’ ‘F’; n=10 for each
concentration), control IgG (‘1C8/ *B’; 50 mg/kg) and ‘vehicle’/ ‘A’
(=10} in accordance with an embodiment of the present invention, A:
evolution of mean tumor size after tumor cell inoculation; B: average mean

twmor size at day 20,

Figure 6: Monoclonal antibody 16D3 inhibits tumor growth in a subcutaneous human
breast MDA-MB xenograft tumor model. Treatment of nwnu mice with
tumors of approximately 60 mm® with anti-hPIGF 16D3 (50 mg/kg body
weight; n=10) or vehicle three times a week in accordance with an

embodiment of the present invention. A: tumor weight and B: tumor volume



Figure 15: A: Amino acid sequence of scFv of nurine antibody 16D3; B:
Amino acid sequence of humanized scFv of antibody 16D3. Regions
outside heavy and light chain variable regions are underlined. WO
w20066099698 PCT/BE2006/000023 11 Figure 16: lllustratiopcafgieovecios:s
for expression of humanized 16D3 Fab in 293 cells in accordance with an
embodiment of the invention. 5 Figure 17: A: Binding of humanized Fab
16D3 to huPIGF with an ELISA tést in accordance with an embodiment of
the present invention; B: Inhibition of huP1GF-2 binding to its receptor
huFit-1 by HfRssmEed-abdepaostipefilftions The term '16D3' as used
herein refers to the monoclonal antibody against PIGF produced by the
Fio ce}[ line deg/ﬁsitegg%v#h the BCCM/LMBP under nu_mber.LMBP 6399CB,
FIBUERLE term HITISSRPH GRS Tofd Bt s i Eorah ErindARsRs laman
which aloneglobSLariOcombyreitiomwi i atkie feagments, is/sapakiewks wmors

binding to the, anfi inst which.the j tibody wa .

5 ‘?%? o @%}P .
raised. Typica?g&rll&t%ggay ra%grﬁgrﬁts‘gr{g E%\% an, E%ag')éﬂﬁ\? a‘%\@ﬁ% weight;
which oftefTERaifr dilzfinidforthes antigeln iwhislvidaoompahaiiestobthment of

complete alihechh: IMEUeS T AgMGHS RIS LOBIRIGHE YA, o5 determined
determining regions or CDRs such as CDRI, CDR2 and CDR3 of the

heavy or lighEeraRPEiRg6HEBbinations of two or more 20 thereof. The
term "derivative" is used herein to refer to an antigen-binding molecule

. Which cortesponds to a modification,of the original antipody (e.g. as
10 : -
Figur B oed DY R BTAGISOI The) B FATHER Fereb gt aeovs huma

significantipeiffeetingMeR bindingitt therantigeiel TYpieahemoglifinationsice with

include mogiisalions, AhRAMIDGFdheaguenes Apis A INIA BN gy

or 25 modifications of the functional groups present on the amino ac
sequence g thiel Bbritexteliclsuiasizamsa, forthkbindhsgoodahes with an
antibody ogiifeameak BemROpia iR RAGE U SHCi g% RDRIR 0KREAS days

s or for the modifica;%?ﬁn. of glycosylation. Thus, derivatives include but are
not limitedtS hiRAHZEE antibodies, hybrid antibodies, antibodies or other
antigen-binding molecules which have been obtained by grafting or
introducing one or more of the variable 3o regions and/or CDRs of the
ogginal antipody on the backbone_ of another antibody or fragment of the

Figurgde or o dIRSARPULAIERIDAPRARES B ARUMBEHER iHeRs e Arerhativesous
structuresioioneanoentc CRRG ofithe - dntibady resllimgdmat of nu/nu mice

20 antigen-bigding MAIRCHIC SHE: A SHINRNS RAXPERIYS16r 16D3 (Somg/ke
body weight; n=10), control 1gG, a combination of anti-hPIGF and anti-
mPIGE (each 25 mg/kg body weigth; n=10) and vehicle (8=10) in
accordance with an embodiment of the present invention, Tumor weight
was subtracted from body weight prior to calculation of the pércemage of

25 body weight loss. Open bars: body weight on first day of treatment; filled

bars: body weight on last day of treatment

Figure 10: Monoclonal antibody 16D3 and Avastin exert additional effect on inhibition

of tumor growth in a subcutaneous human pancreatic DanG. Treatment of

30 nwnu mice with tumors of approximately 60 mum® with anti-hPIGF 16D3
{(37.5 mg/kg, 25 mgkg, 125 mgkg body weight; n=10 for each

concentration), control IgG (1C8; 50 mg/kg), Avastin (15 mg/kg and §

mg/kg body weight, i.p. twice weekly, n=10 each) and a combination of



WO 2006/099698 PCT/BE2006/000023 12 A "humanized antibody or
antibody fragment" as used herein, refers to an antibody molecule or
fragment thereof in which, compared to the original antibody, amino acids
wineass/beepsreplaced in order to more closely resemble a hurpgarsandiamdyyz3
The majority of these substitutions will be in the backbone of the antibody
or antibody fragment, i.e. in non;zantigen 5 binding regions. However, it is
envisaged that within the CDRs, amino acids which do not or hardly take
part in the binding to the antigen can also be substituted. A "Reshaped”
Entibody o SHUBSA) HaghiBAREr Reh)EriE el 5er G RbARty weigi:
refers to ap=arlbadycyehdaReomiisespadsiekal ERsidweadiffiereintion. Mice
antibodieswwltéicsgc% n gpt}t%nz%l)@/ éaae of fthe same orlotf. a different qsteiies.
Typically, a Riman ybrid antibo })/ gan BEPh BNIHRAR BN ARt eé‘i’ ST as
one antibodstdinkeetto a humanized variable region of another antibody
(which is directed against the antigen of interest) or a human antibody
. backbone of one antibody in which amino acid sequences in the antigen

Figurgitling rediBrstidre B emipefaibtrarencsae Qleieiakif oritamstmarine antibody
antibody ejg1a nendatsramanibedy:.dicacied aeainst andhymachantiosmof. A.
interest. Mare particularly the antigen-bindi g regions of one (us_ugllXInqn L
15 homan) A0S RN S BTG 17 &N LRGN BrRbFLEE s o Hgeotde
one or moreqBBRS acordmipbieiabigipas of Palitscthere6f, Ansidntrettueegience of
into the b u lydhuman) . antibody (e.q. CDR-grafted
antibodie%@%&e‘%&eﬂﬁr%%%g%&@% 'ﬁbm(%i(g)a (%Jcs}‘g)gg%lég# hcgegré?ﬁlgvti?% pait of
reference Vo BrinoPBIHHigER-Bindmipmcleids|eshifitheaprdsentodified for
invention rgfiafsnioaie ahiftyel heantigen-BIRdng AB-TRRleAUIRS 1.bindy are
to the same antigen, more particularly to the same epitope. The ability of
two antige}’l@ﬂﬁ’i 79 molecules to bind to the same epitope can be
assessed by determining whether the antigen-binding molecules can
compete with each other for the binding to the same antigen, e.g. in a
competitive binding assay. The binding to the antigen of homologous

Figuradfgen-bintislgatidicnlesishoatil sequt sisilaf Ispeaificity vaGableparts of 16D3
"sequenceidentity. o WeSea lé%%%ﬁl?e%ﬂ'ﬁeﬂl@ﬁ[gégnrteik%gl JONE Nucleotide
number of positions with identical nucleotides of amino acids dﬁwdelg by
the numbeFBTeIeptRIEaRuBNIHE hrr tRershbRea of thesdubielssiide
when the tweusgeiencasRra.alianed Riaferaliysaidsaauanceddantiiscid
higher than 70%-80%, refer.a%y 81-85%, more preferably 86-90%, ,
especially FrEIEDLIT 0 TGP Z RO KE R I BTy 86475056 Shitte Sheticamyacid
is 100%. Isevienc3@bhtheagené redlyabiaited cdntghutipg of thelbacidoneaafine

the Variabﬁiﬁ%ﬁ)&ﬁﬁggt?ger HMAQ% a%%%{%ﬁg%%i%%n | Sequence identity is

most commonly specifie herein wit e
Figure 13: Iiustration of the vector for expression of humanized 16D3 scFv in 293
cells
Figure 14: A Binding of scFv16D3 and humanized scFv16D3 to PIGF; B: Inhibition

of huPIGF-2 binding to its receptor huFlt-1 by scFv16D3 and humanized
scFv16D3 (B).

Figure 15: Al Amino acid sequence of scFv of murine antibody 16D3; B: Amino acid
sequence of humanized scFv of antibody 16D3. Regions outside heavy and

light chain variable regions are underlined.
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sequence within the complementarity determining regions or CDRs, i.e.

with regard to the nucleotide sequences encoding and the amino acid

sequences which constitute the CDRs, WO 2006/099698

woGHiiBE2606/000023 13 Thus, when a sequence is specifiedia:hane /23

an 80% sequence identity over a specific sequence "within the CDRSs' it is

intended to provide the sequencg, identity between the two sequences

only with regard to the sequences making tip the CDRs. The term "PIGF"

is used herein to refer to placental growth factor. PIGF has been found 5
_to occur mainly in two splice variants or isoforms, PIGF-1 of 149 amino

Figurgdifis and Blorpief of 16 ansino facikigreskich cbmprisesd 1BDaRhdnazdd cells

insertion inghe catRxysIRHRINahegiat- RS Ahesisofonns have

been found. The term “inhibitory' when referring to an antibody to PIGF or
fragment or derivative thereof is used to indicate that the antibody,
Figurgagment oxdeiryativer is.capahle piinbibitinthtiecE.pindineat RIGE o its
receptor FletL&I' D aTéM'-Et DES IPTIO%{ ﬁ5 The éare,sent invention will be
described With reterenca 18 BRI SRLY IR ERTEEhT S i &in Ripirse of
but the présdifimictidingsinos lissigththeFétd but lomhwliyethB:ele6ms. The
present invention relates to antigen-binding molecules, particularly
monoclonal antibodies, fragments or derivatives thereof, which bind to the
same epitope of P1GF as the antibody referred to herein as antibody
Definitla3. "Antibody 16D3", produced by cell line LMBP 20 6399CB, was
raised against PIGF of human origin, and binds human PIGF (both
isoforms PIGF-1 and PIGF-2). Antibody 16D3 inhibits the binding of
Theman RAGF to iteddeegioreitrd toithibibngcRitaFaaativity « 301851 610 produced
i itself.and fragm lyatives thereof, as . we ucleotide
B B e bl e O Bt AR tine be
Theéeror anebirthidiiemont PraEbioth manherepeutiottodiextdntin winch alone,

or in RRAIALMAEHIQIRS Rsing.Qr %%%’B&@%PM’%RQE%% ﬁié%&?g%leéx%ﬁ?sﬁq\afilapll the

__antibody can be used for detection and/or guantification of Pl elther in
coTTesHRRSIRS JRUGODE HvitrsfhaEPie prakedt fRamEeh piolried abifB@nR, Fv or
scFv, apnliraliens efiReantigensbinding mel &9'%1‘3&1“@_&6 éeﬂﬁ'a;%aﬂadtmecomplete

.._Nnucleotide sequences encoding them. The invention further relates to
antibogle AL S OEER P S ERAEBHER (F3IGELRBEOF 0B ioRs ahed o
CDRItoGieRlines caprblerahpredueing theseiamigad 30 Hindingmelecuies oAmere
thel‘m]}i.rst aspect of the present invention relates to cell lines producing the

antigen- binding molecules of the invention, more particularly cell lines
Theogtringmivrbsionalused herein to refer to an antigen-binding molecule which

corresponds to a modification of the original antibody (e.g. as produced by a hybridoma cell
line} or fragment thereof, without significantly affecting the binding to the antigen. Typical
modifications include modifications of the amine acid sequence of the original antibody or
modifications of the functional groups present on the amino acid sequence, e.g. in the context
of humanization, for the binding of the antibody or fragment thereof to other molecules such
as labels or beads, or for the modification of glycosylation. Thus, derivatives include but are
not limited to humanized antibodies, hybrid antibodies, antibodies or other antigen-binding
molecules which have been obtained by grafting or introducing one or more of the variable
regions and/or CDRs of the original antibody on the backbone of another antibody or
fragment of the same or a different species. Derivatives of an antibody include alternative
structures of one or more CDRs of the antibody resulting in an antigen-binding molecule such

as a synthetic polypeptide,
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WO 2006/099698 PCT/BE2006/000023 14 antibodies capable of binding
to the same antigen as 16D3 or fragments or derivatives thereof. A
particular embodiment of this aspect of the invention is the hybridoma cell
winavedscogeferred to as “cell line 16D3' which produces the mongghonabocozs
antibody 16D3 and which was deposited with the BCCM/LMBP (Belgian
Co-ordinated Collections of 5 Microorganisms/Plasmid Collection
Laboratorium voor Moleculaire Biologic, University of Ghent K.L.
Ledeganekstraat 35, B-9000 Ghent, BE by Thromb-X on March 29°h,

4o ObepaiEREpBEPAGMBEALTBE Sauprent Tae Wessbatinvanfisn futhetntibody
meleqlo\ifl & Gablinks oGUHIgh, BoRpsien ) AYibAdies defived o acids have
been 10 gg%oinaclﬁ%gt_ll;[)od 16D13. uch ceu |II‘I€? can be ob%t%ne@ by modifyin b

RS HiNY SEGUEh SIS NSO dHE A flo st et PRTB st PR iRAIRHY 6 these
substithtcoeding segubnbeckhcod irigithemibndantigeniirgifgereeiaris ok HDAntigen
bindizM%@ﬁgé.qjloqgtf%(‘rq’cqg‘&m&clé@t%& Qfithe me %E%?ﬁ'%ﬂ%&g /é)ceidrsn\%gF hacpodnot or

examples of suitable modifications are described HRerein. second aspect

hardipfeliseniitihtis P insling ot ammigrsn- Bidise basidstistedapable of 15
bindiRgsiatbe sanmeantigends anikadhedioh 3 MoreParipd@ydifed herein,
i fersl?ventlortl re@teﬁ to the antibody named116D3 prodl%ced by the cell line
relers 18135 AR 8 BV AR ORI GHEL SR g Ll ain durbatiives Which can
optiorthigrdefcdapakimobbirfdingRIGE spad dntilyising P LG Fuaetiviph: BhiasiBody can be
rti iment of the presept invention provides the anti-human ]
L e S s R
antiboglyggdsh Ah difeaigherinsp e ittiscarmfiouye M onochovrdmmifody betiBdse of

one 2BNBEAGISHIZQEAY &Hﬁ:ﬁﬁﬂ@i@_%@@éﬁ%%%@fﬂ%ﬁlf@mﬁ;{ 9I905:0fHIR e been
" heavy and light chains as disclosed in SEQ ID NO: 2 and SEQ ID NO: 4,
‘eplacreé?s‘ég&R‘?@f&ﬁ*%&‘i%@'%h@’?éhﬁl‘s%’é’é%ye‘%ﬁbédiﬂlﬁelﬂf?ﬁiéw&géhtdﬁ'\fi@tﬁﬁdﬁmﬂst a

humarnelatigsr o fiagreentsionqietipaldiouineyrapdaenndinging Hag oremts @bually non-
5 limited to Fab,

ruma @ liRody 16D3. Such fra mgnjts include, b t are not 0 Fa ‘
3 b DT e R IE L o ey R A oT SRR G B o
variahie IR, osingle taratledonaiheehtcoinbinatibne of theskerHabAahuman)
anti%o%?@féa@ﬁﬁfémgﬁ%bgﬁ{%ﬁe generated by proteolytic digestion of

monoclq'nal antibgdies using methods well known in the art, such as
The derpedaegnvisrihenalogprin dsosedberie riereferonmitndloawr more
antigeflBindiny ehdiehrpter B Blagkwell SrisntifieRyblisations). Syrh Jﬁﬁ%&l@lﬂming

molecg%qw[hi h &ettain the ability. to bind the antigen, have lost a numberof =~ =~
BIopErtiek!dr (e SRS URHh SRR AN ALES Hp e enlaRfor b ability of
two acagaeltydmpindiaEHesganbing reckptarse Matepspecificallyetheisesridrmining

wheth@v‘rﬁgtiﬁﬁélerﬁ)-\émgﬁg%%%mgs CC%W%QPHB et Q'n%t 1aer:§aac 1'%&?&9@&'3*5}?6]: tbquing to the
same antigen, e.g. in a competitive binding assay. The binding to the antigen of homologous
antigen-binding molecules should be of similar specificity.

The “sequence identity” of two sequences as used herein relates to the number of
positions with identical nucleotides or amino acids divided by the number of nucleotides or
amino acids in the shorter of the sequences, when the two sequences are aligned. Preferably
said sequence identity is higher than 70%-80%, preferably 81-835%, more preferably 86-90%,
especially preferably 91-95%, most preferably 96-100%, more specifically is 100%. In view
of the generally limited contribution of the backbone of the variable regions to the binding
with the antigen, sequence identity is most commonly specified herein with regard to the
sequence within the complementarity determining regions or CDRs, i.e. with regard to the

nucleotide sequences encoding and the amino acid sequences which constitute the CDRs,
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WO 2006/099698 PCT/BE2006/000023 15 heavy and light chains of
16D3 corresponding to SEQ ID NO: 2 and SEQ ID NO: 4 respectively. A
further particular embodiment of the invention relates to fragments
wapmprigingdhe complementarity determining regions (CDRspof/28E)3sa06h23
derivatives thereof. The two most commonly followed methods for
identifying CDRs are IMGT and 5,KABAT, and fragments comprising more
than one of either type of CDR 0f"16D3 are envisaged within the context
Th of the invention, as well as derivatives of 16D3 comprising these .
USRI BRI RS SRECERFHiMY B8 ihe avies TS fénimitstion GRTReYthe specific
sequéB@Rwithionsv G’ thesviatkaale: regiens &f B R3LeHESRRAGHLSERBhe two
17 (GYJIETD SEQ ID NO: 13, (IYPGSGNIT); SEQ ID NO:19
Sequ%%é@ﬁﬁ%ﬁ?éﬁ@ 5 R ‘?%e(scj’?gt‘t%é‘éﬁ/}ﬁﬁgﬁi SEQ to ID NO: 21
1w Ao aRBED 1B:NBrdn (KQSY MUk T usethe preserriByentiRen found
to ocRIPYIEas, forfia | nprising,one or mare of
70 CDRs of 1603 g p@rﬂﬁaqegd@%gpgsgg #I%PN%O@{Q%((?Q] SIBREs $PBr2 of
TR L e SR GHBRRSTER OF thalivisidi s ptinidas ieambenistontie 3egion,
but althicheaie fsahshieehmeriane anchored single-chain variable parts of
le. 15 fragment (scFv)_is a genetically

34052, sugle oo varapi necaly
engineered antibody FFAJMERThat d8EPebh it G R agmee piedtyvative
thereqhiaivs¢y k) indidalig Htac byt Angimmuntatiabative Rroppstsdbesmbiting the

bindiiQI0LE EPORIREr. DY, Ofllq?i%)fe peptide linker. Optionally, scFvs comprise the
CDR regions of the antibody of interest and framework regions of another

antibody. The amino acid sequence of the scFv framework and/or CDR
regions is optionally humanized to reduce antigenicity for 20 use as a

ical in humans. The invention provides a scFv of 16D3 and a

DET%&%&%&@%@W%@M comprising SEQ ID NO: 24 and SEQ ID NO:
26, respectively. Methods for obtaining single-chain variable parts of

nd are described in example

antibodies are known to.the skilled person an _

S b e e, SPERG DR and 1o
certaig Siglaprchs dfatheesratisiblenpantssabhlimian! lieaeio and dightehbingadims.

separ, JeRGHRS oni ) insertion of a fifteen

aminoé-[té&}:?(]j Iinke@%&%g,%org }ﬁ%’ﬁhgg}%@%}x (é‘aé?%e%e%velgé@& iﬁiﬁa‘\vk’“ﬂ‘

AntibogEs WSIAaRs P BN dhiperbiRNNPER) fseesfur ipsterrcet PIGF as the
antiboDjefenkdab menw@ml@bd'}%@fFimfb@dka@@ﬁkt@%rga%@wﬂy@?ﬁhe LMBP

concSE SRR e Paiew N, VSR e ettt
PIGE-Jamd Bl s rnfenttas sofilbieudr hicage slisfilay sfl3onpe lyremtisas TiSeaM:- 1,
i R YT R D) B
well as nucleotide sequences encoding the antibody, fragments or derfvatives, can thus be
used for the inhibition of PIGF both in a therapeutic context and in an animal model for
testing or screening purposes. Alternatively, the antibody can be used for detection and/or
quantification of PIGF either in vivo, ex vivo, or in vitro. Thus, the present invention provides
different applications of the antigen-binding molecules of the invention and the nucleotide
sequences encoding them. The invention further relates to methods of producing the antigen-
binding molecules of the invention, and to cell lines capable of producing these antigen-

binding molecules,

A first aspect of the present invention relates to cell lines producing the antigen-

binding molecules of the invention, more particularly cell lines producing monoclonal
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The present invention also provides fragments of 16D3 which are
antigen-binding peptides representative of the hypervariable regions of
antibody 16D3 or combinations WO 2006/099698 PCT/BF 2006/000023
witztheresfosSuch peptides can be obtained by synthesis usingaB2ppiesos
biosystem synthesizer, for instance a polypeptide synthesizer such as
model 9050 available from Millig N (USA) or a model from a related
technology, 5 A further embodiment of the invention relates to derivatives
.. of antibody 16D3 or fragments thereof. More particularly, the invention
antibodjes cangp f%m%%%éer%ﬁﬁém@ aitjeaneasid SRR fgaaIpnie gloteririvesghereof.
A paktividdetigbtichain sedion apsisclosed IBvSRRIONG: 2antionk QP MNP also

4, respectivel of which the, constant regions are different from those
et R SR RBly S SAREORh o ARG Ol Fegn vas
depostites! preseétt inventioBCOROhBSe at(Rdgtawo of the@RRE of 16D&AsHs  of

ierd @V ' | 4 YIETRYY )0 D NQO:; YPGSGNT);
i SOEASER NG (TR PSRRI AR o
Chenigl & | BeRgr kA S aRdSSRGIFMOB R DYKEhS I E T WhileltR9”, 2005 as
depositaiagbeark vagrossbenveat the &R RS anderthe Lonstantd %Qlipﬂn?e@i%oducing

ffenent.tACé%rde .to one embodiment of the invention, derivatives 0
f’é’ Sof 1

di ] >
monogioiEody By RIR ARCS IR FRUBRSh dkPRaviHE aridabipgosgn be
obtainsdrtiyutadifianfehstcBBig mequengaftictlanlycRilgast 0%y, DSt pRGMaIMIarly

s : 2n%.5€ ce identity with the heayy and light chai riable
e o R B NG RSN O PRty of
determipaep hticory teé phesemdifiestiton (rolidemakrivativesxefattibady suitable

modiflGBshekfragments thesgof comprising a heavy chain variable region
and/or a light chain region having at least 20 80%, particularly at least
85%, more particularly at least 90%, most particularly at least 95%

sequenssl idenrityofitheSIRQARN Gstdianch SELER- ML BeReGINeNpabie of
bindidMRIR the CDR. regions. %e uen idVe tity within the framework regions

¢an be, %aﬁ?%%%ﬁef?rﬁﬁgatf ?g%ss &ﬁaﬁ gﬁg/ﬁaﬁ%ﬂl@llr’(/igéegﬁﬁ’%%on relates to the
aniiimdérm@@§@Bﬁwprtsingee\tibeagret\mmmag fidictichaviedtdbast B0%omologues,
fragmPRLiGH %@M%&i‘?&%@é%w%%?e%%ﬁﬂﬁrﬁl%Félleﬁasal 290 %r_pgog é%%%fr ly

at least 95% 25 sequence identity with the sequences 0 17
tol 255 RepticieRmpedisienhglieha niser isepoampentidbetmaentibnman PIGF

antibopfOvisles: Basvaline 0f 2638 ¥sQfi Rl ¢RToRIISING 1A 866 ¢1896E BAYIA% AL ments
? 8 %vaartliulggé!é}t ! Ig st 85%, more particularly at least 90%, most
y

|
of iy ) B ROS9R SEGLAT IAE ARSI IS Mo Acthdeabence of

particu
the vagebigengiitanitiy atdensn8fdhnadiasaryialdeast:BSe morecpartiedgey) I
NO: @}ég@ﬁ%%, most 30 particularly at least 95% sequence identity with
" SEQT '

D NO: 26, most particularly within the
According to a specific embodiment, the present invention relates to fragments, more

particularly antigen-binding fragments of antibody 16D3. Such fragments include, but are not
limited to Fab, Fab', F(ab’)p, CDR's, peptides with a sequence of a part of the antibody or its
CDRs, single variable domains and combinations of these. Fab, Fab' and F(ab')» fragments

can be generated by proteolytic digestion of monoclonal antibodies using methods well
known in the art, such as described by Stanworth et al, Hundbook of Experimental
Immmology (1978), vol.l chapter § (Blackwell Scientific Publications). Such fragments,
which retain the ability to bind the antigen, have lost 2 number of properties of the parent
antibody, such as complement activation or capacity to bind to Fc gamma receptors, More

specifically the present invention provides fragments comprising the variable regions of the
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CDR regions. According to another embodiment, the invention provides
derivatives of 16D3 or fragments thereof which are humanized. Such
humanized derivatives of 16D3 are WO 2006/099698

wBCGTiB4s26386/000023 17 homologues in that they retain theiebipg#ogs000023
affinity for PIGF. According to a particular embodiment, the humanized
derivatives of 16D3 also retain the ability to inhibit PIGF activity.
Humanization of non-human antibodies is a achieved by a replacement of
one or more amino acids in the backbone of the antibody, i.e. those

heavy, aaph digbidehRrigs im0l B inciesBeBriBiPoPiife ARtiDEUyActie SERgEN, N6 4
respe@iSy iy € SEMRIGINOFE-GIOsRIYARBRaskhong ofha Awranantiady. Riferehents
comnlYPES ar levels Pf humanjzgtion are envisaged, Particular embodiments of
D R ST RS 5 A B TEL B AGRR IR TR briierdginderatives
thereafioFbe pati cutat |l dhienoohystatit vegionés)ods the ndmiifynanCDRbaeyy BIGT and
KA TROREPCIUAGN SRIASRGRY dieconT Ak SRISS) A8 MMAREUOOS are
. SO as to result in chimeric (é.g.human/murine) 10 antibodies or iragments.
envisgegaidin R Grara il iare aariibelicisiviatine 106 i epmbiistiaghese
fragm@ANG 8Os, (R @oPaomRrefiRRakalbaBANNCEIRY) ARIBBRY898IASYithin
the F.’{gg |§U|ntrogﬁc%% into the backbone ?f a hgman anqudg{&e.gs. .
VAERRE SPAItaE AntiddiedicMRNUS K Lsbbidtng theikding: SEQ ID NO: 18
(IYPGREontEGaliy et NG PEGON ) SER TDIm: the ((I-INE@RRKSF), SEQ
16 i ith-h ions - in particular the .
I N B L B R R Ao paigprovides
for fragreeptiscistibser P 3omeerdsiag imieturere(2086) GOR52? BiRiesipraited in

SEQ 1D Nature (1888) 1334323 Alternatively replacement of a more limited
numper of amino acids of the non-human anti-PIGF antibodies of the

inVentibrrisrsrafic embriigeat PERfmEEAbBIHSHE WRE SR oh which are
solubke atentondntikodisisoeamprisinghumanizedbyasiablesisavy aagioclightvariable
f and 20 antibodies comprising at

ﬁ-agmcxt}tai(? fegions 021@9#?5 X Oﬂ'ﬁart-s he%o : h
REFTv0, MSrE PSR MARFES AR oUP BRRTE I M ETRER, CepsisS of the
variabBEI@dry Nkl 7YOISEQ IRNOLER. Flrihel anbadimegitsbofi theinventidikreof,
o i ibadi 0 ising variable heav d/ar.light .

oY1 ST SR S I I e o
the anfhede b infeaedesnd g‘@w*fﬁésﬁaam%efmwféﬂe@ﬁbgéy/o%equémeq@emmce
of the W SERAMDNELH RTOREQIR N §i deaRectival- Al eraakiveYntieRdty for

present invention provides humanized antibodies comprising at least two,

use a5 BRI HPBEES S, TRGSH BAATEVIARS SRR AL A spized
versioBOYerpdrtioulathinat $ELSTB5%): o rmdpsBiTaianyCatde ass B vaRO St ethods for
obtain%%i%%%—le%%‘!e\%‘?}a%Ez%%as SF Q:%?bicgja%&t i%e\/\ﬁi(tlpox%r% %R@Ns%ﬂég ;;[grszozn' and are
described in example 6 herein. For instance the method can include amplification of the DNA
sequences of the variable parts of human heavy and light chains in separated reactions and
cloning, followed by insertion of a fifteen amino-acid linker sequence, for instance (Gly4
Ser)3 between VH and VL by a two-steps polymerase chain reaction (PCR) (see for instance
Dieffenbach and Dvelsler, "PCR Primer, a laboratory manual” (1995), Cold Spring Harbour
Press, Plainview, NY, USA). The resulting fragment can then be inserted into a suitable
vector for expression of single-chain variable fragment as soluble or phage-displayed
polypeptide. This can be achieved by methods well known to those skilled in the art, such as
described by Gilliland et al., Tissue Anrigens (1996 47:1-20,

The present invention also provides fragments of 16D3 which are antigen-binding

peptides representative of the hypervariable regions of antibody 16D3 or combinations
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The present invention thus relates to humanized and/or chimeric or hybrid
antibodies 3o derived from the murine antibody 16D3. In a particular
embodiment, specific amino acids of the murine antibody 16D3 are
woutatagddeporder to eliminate immunogenic amino acids. Therefgresdéonos
particular embodiment, the present invention relates to antigen-binding
molecules comprising a heavy c(?éain variable part amino acid sequence
according to SEQ ID WO 2006/099698 PCT/BE2006/000023 18 NO: 2

wherein one or more of the following amino acids has been changed: 12V,
there SR AFRUGS R TF obtainerdibo Sampet aHunsativerp sk Momspmenthesizer,
for ingatibodies destvedsiramansiody - 8133200 anbeaRHINGRG MREHIES3A) or a
modeFRMPrising a light chain variable part amino acid sequence according to

g%oéplﬁ C4W Sréf one or more of the following amino acids has 5

been changed: S5T, S9D, A15L, K18R, R22N and/or L89V. Thus

a ing.t | ' t, the invention provid : ]
L L A nafe? o

fragmeptsribeaad Mgaenrticalesordiigne SR 1gaooanihedsinconpusingoreatable

heavythgsialieping amioAcidshas paemehanges: I2Yis09Rq %ﬁ%qﬁ@/ XJ! 2 ang
SEO ik}]"’}\g“‘g-%“?ht chain varla%llg\ﬁ)art amino acid sequence of SEQIDNO:4

SER {Thergin oSBT ¥ BRI SO SAiihe e Had BETnE oy dbpse in
16D3 S504i 690 AL 4GBRR2 BN dmnil/ail8 9Y atriltriythenembodiperhitheention

oo HEASTEIOR D IR TSGR e I

SEQ jHmdisgbbully Faseagn ardidduBled\e:iife COREISATFENION SEQ hInaso: 20
SLEREEAdRLDPIeIRQPE iedlas st Ny e syl

(? suited in thi Tr’esp%ct are | él?ﬁ%??k%%ﬁ%?ﬁ%ﬁﬁg%gﬁg@; il he

framegonl ZHGPRBRIAF RIS CBI'S iRy HischpnvieatsariRenare difstaiment, the
pl?taa&mb mmig/enti?rﬁthmwiﬂi@ﬁ M&H&ym{f&iﬂiélﬁd[&ri\}gﬁr% oh ﬁﬁﬁfh ti\dd%m or
- iment of the present invgntion is a hybrid HY16D3 - IgG4r hy rc! )
ﬁa"mﬁlusrn%%ﬁ%%] %ﬁti%l&%é%%?a}ﬁ%ﬁmsatalgeg%ygﬁg”aﬁﬁgbcdﬁ]@g%ba[ itfas (& more
PﬂlTiCW@ﬂ’}aﬁ lg@t atkbong gﬁdﬂlﬂaﬁ@%ﬂamﬂr@@%ﬂ@@mmﬁﬁ@@mkﬂh@ ﬂd? heavy and
light daalf I'!/fﬁjigﬂi‘@re@ﬂﬁ bf Qgigﬂr}grél\g@écﬁﬁl%g ﬁ?ﬂﬁé‘f%&%ﬁ%‘%}%ﬁ : V\ll‘lerggefc?{velv.
urther, the useof

a drastic reduction in the frequency of administration. F
Most R B RIS dro R edv atR/edes leibet errifrritibokiofl AR cinGragments

thereolMAMPRSTESRANGES. cIzikthern Ambedimenta/of thedaresant RYRMION 181ale cast
m/olecules which are homologous to antibody 16D3 or

g0%. 19 Qtig(@p-bl din% g | .

> FAGMENtS thersbr1 & BIpBHHRGY ThERTNES: S tharBiRki A tAe!ane %
sequempsitoisetds antibSEEY IEDRCNDasdeftpdimendihe hemolpgoysyantigen CDR
woienaRInd] I raduced by on purpose immunization in anjmals,
ey I o AL BB R Gl PRGe LB . s
than Sf}%nﬂf.,f@ 5§ tisezsg | ewrdsninplicsyteswiting at least two CDRs which have at jeast

80%, particulariy at least 85%, more particularly at least 90%, most particularly at least 95%
sequence identity with the sequences of SEQ ID NO: 17 to 22, respectively.

According to a finther embodiment, the invention provides derivative of a scFv of
16D3 comprising a sequence having at least 80%, particularly at least §5%, more particularly
at least 0%, most particularly at least 95% sequence identity with SEQ ID NO: 24 and a
sequence having at least $0%, particularly at least 85%, more particularly at least 90%, most
particularly at least 95% sequence identity with SEQ ID NO: 26, most particularly within the
CDR regions.

According to another embodiment, the invention provides derivatives of 16D3 or

fragments thereof which are humanized. Such hwmanized derivatives of 16D3 are
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mouse myeloma cell line, followed by identifying the cell cultures
producing anti-PIGF antibodies (e.g. by screeing on binding to PIGF) and
cloning them. Optionally further 30 selection of the antibodies is performed
wsss6@pspeactivity with the 16D3 epitope, or competition wihrasitlaesyeoozs
16D3 or a fragment thereof. WO 2006/099698 PCT/BE20061000023 19
Yet another aspect of the inventiltf:)fn thus relates to methods for producing
the antigen- binding molecules of'the present invention. These methods
include, but are not limited to, the methods of humanization to antibody

homojegyes 48 Shavithedl A BelnindisativirnreiRIGRy dreenoting: wspartrtipular
embodigpresaet inventasa retates tedhe pravisign orauslegide,iseaYeneedit PIGF

. .encoding the. antigen-binding molecyles, of the present invention, most
st AT A e A s b ol R for SHREDEeRne o

articufarly
more ghitine avidntiothsdlatebimehs the cledtide, Seqtieneesmencadidgrinavatiadien the

o ' ' igh in.variable region defined by S ID
eSS 6 Bl AL SRR R o
humag, aiéidede sPitieirebsierS ED IR A ahdSERAUDN @3 covivesydonBlingrular

embollinBgsSEqHENSRuMCR Do G .encedingdheheavyward gt-cRaiths, more
gri‘lon,of antibod{izlﬁD . Also within the context of the present invention

. I A .
particyiy b e R TRER SR B R R W BIESHE 6riEs ST shbie Ffieplaced by
the c@BDRregiongsdioheieaianalabibnds DS rsuddntfieshdn SEQ NG Surine)

: 0272, Gyl bodiments, of the invention include the sequence
o R S R
bindiyg aypigp|peNOI3 A SEDID NORDB fespoctivelya:T meimbnsminalPIGE is

introdRRYIGES MUGRMINESSRNLES ﬁﬁ&%@@.@?%ﬁ%ﬁ%ﬁ%ﬂ&%ﬁgg% ods for

fraﬁgrgtints,thereof, described herein. The presentinvention also provides
1l

assoCHNE0S RO RISPABIR Y SSEEmBiny FAFRIZIG T tHeoru dhetitehuman

monoskaulentis defeitatitab Oveasush @gidaut NAtIIMtatiaHh 8REMATS region of
described in the Examples.section. 20 The present inyention also includes

O S Bl e eI BT PLa e Eo, 1 e

(1986 Adbdigothidi enbmetiomal amtib OH1ES) Teegraentserrddriviatiepmtbmreobl a more

limitedl %%&?91&1%5%@%%@% an %Q %51?%3&51%}%1?’ lﬁﬁ_%gﬂ%r(‘ﬁ’%ngﬂr%e ri%'\"rﬂet?og) is also
the therapeutic application of 25 the antigen-binding molecules o the

envisggdse Rt of P prasemlintientBremtas provides thetisdios tremprising

humasiatigenribiingmolesdles abMepiesentiinestion asa medicament. e and
regard, the invention provides pharmaceutical compositions,

oo et B BB MR R Sl Bt B s, 5
CDRsfof figpievention or SEaihendobzliseases arbdisardessmiwhitRntion relate to
humaﬁ?&iO&%i%%ﬁigscgﬁ%?%g%g %%ﬁg%;@ %%@%099{.:1?&1 Q%I%i%%gﬁlergéigiﬁsoﬂgsﬁig at least
80%, particularly at least 85%, more particularly at least 90%, most particularly at least 95%
sequence identity with SEQ ID NO: 6 and SEQ ID NO: 8, respectively. Alternatively, the
present invention provides humanized antibodies comprising at least two, more particularly
three to five, most particularly six CDRs having at least 80%, particularly at least §5%, more
particularly at [east 90%, most particularly at least 95% sequence identity with SEQ ID NO:
17 to 22, respectively.

The present invention thus relates to humanized and/or chimeric or hybrid antibodies
derived from the murine antibody 16D3. In a particular embodiment, specific amino acids of
the murine antibody 16D3 are mutated in order to eliminate immunogenic amino acids.
Therefore, in a particular embodiment, the present invention relates to antigen-binding

molecules comprising a heavy chain variable part amino acid sequence according to SEQ ID
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30 Accordingly methods of treatment and/or prevention of diseases in
which angiogenesis contributes to the pathology of the disease or
disorder comprising administering to a mammal in need of such treatment
Wor prexesideon, a therapeutically effective amount of a compasgitiggrzo06/000023
comprising one or more of the antigen-binding molecules described
herein, WO 2006/099698 PCT/EIISE2006/000023 20 In such diseases, the
angiogenesis is also referred to as "pathological angiogenesis'. Examples
0 ?of such pathological an iolg)enesis include the angiogenesis observed in
NO: o 31hURBE 6 PhISHE i dke IO atHsrreriBrasissHambt fgichsaged: 12V, P9A, K40A
and/oh€mangieedicothalomak-afbong, andiemnisiddhaunateidrigom antibody
16D3S l_réoggltfi%s Q ne d%{\d E%Eglage destruction, o;tegom elitis,r pannus growth, )
osteop %%e ormation. neopiasme AR i étds Eig)é,alﬂ SireRimpart amino acid
sequepgfogpenidineiEids) Nalr dgrelvthinkapasimsaroftha fsttawkelitio acids has
been Q{Lﬂ%@ %Qe@%ngqgﬁsmoﬁﬁyw,agg&emwg@ Rran drc%g]e.go a particular
epithelia (inflammatory and infectious processes mckfudlng %epagtl IS,
embodiattr HSnBIRAED priatitsntsethisling sar|sslyps, contisising both a heavy
chain Wateptapiatiomntegenesgtion. LIARARIATREANDMERIASasis eSS more of
the foflkgans), iglngerjt%inipallgolo%{es oEj[rge uterus, ovary and placenta )
ggysfl‘f‘nc tonal Uterine PiaediRieady dle o mad(heRti@icohttdcaptipdight chain
variablfepicespifollictithsoysifermadibg, Byalianthyherstinoutatomsyneramesollowing
- ROSIS ) thologies dn t rain or
ammo%gﬁrﬁgst 69@[11 eiﬂﬁ%@@%@ﬁ di? A?gi E% é?é%de)’?ﬁae léfg(frrrk;%gs%?e afflictions

(neoplasms and metastasis), cértain hear

(dlgaRfiiectocibAg vt o ) aptibladlodidiltbon ditisasiofcadiptiee ties(eubsnized)
variab{@esityhrans eRAeET g QEasNGhEt Mﬁiﬁitiacnﬂbé@?i d gptargerent. PANC8A%nan

. tranzg‘ggt tion). Pathological angiogenesis can also contribute to '
mmUgHEONE SN P BlFOTMR A D Geieapuy: RERRRSIadHgRmsBsmore in
particflekeniasae Iud: b aaumessTdisrases ehilke fYARABPIAOIA G« (1gG1-
Ka aaln‘%lo enesis is belieyed tq be an important factor, and thus treatment
P2t iRe ARGt dindihuERaINE Brth&Hrsserts 3p ithsehtin il @ particular
embo@meisagedpifsdhesiretiniisehemigdiseasesriherRelnais_surply of RIednative
nd oxygen is decreased, the peripheral portions of the retina lose their

embod iR R RS ArE U I OpeTy C B thesedopman 120
antiboriétin Gpeithinaralse el ietingbveiss 0salision usHenPeisQf the akiidne and/or
ry, diabetes (diabetic retin hy) and anemig (sickle cell
““‘“Sm?é%%{‘ﬁ‘g% S R AR e g B%%Yﬁgﬁ%ﬁﬁi‘ém%‘e plasma levels
and alfpatipg petty bigrenvdtatity) . i251Rifbetimegtiophthy iaaiomajpuehtseofuse of
human}2Hahlassi B YRREHC, AAUEDIS JD.tNEASE %’i@l'}(::orf%% feiihne growth of new
blood vessels occurs (neovascularisation). These vesséls often grow on
the surface of the retina, at the optic nerve, or in the front of the eye on

tiheritie: ERORMYRSEIS1C3nRMISRIRARIAGdIW of nacess A UGN cules

. . and, instead, can cayse many problems such as
which areq‘mmotﬁgous to antibody 16D% gr fragments thereof, i.e. antigen-binding molecules

that bind to the same epitope as antibody 16D3. In one embodiment the homologous antigen-
binding molecules are produced by on purpose immunization in animals, more particularly in
mouse, for instance by injecting PIGF in mice and then fusing the spleen lymphocytes with a
mouse myeloma cell line, followed by identifying the cell cultures producing anti-PIGF
antibodies (e.g. by screeing on binding to PIGF) and cloning them. Optionally further
selection of the antibodies is performed based on reactivity with the 16D3 epitope, or

competition with antibody 16D3 or a fragment thereof,



i0

25

30

vitreous hemorrhage, retinal detachment, and uncontrolled glaucoma,

These problems occur 30 because new vessels are fragile and are prone

to bleed. If caught in its early stages, proliferative diabetic retinopathy can
wsormetimassbe arrested with panretinal photocoagulation, Heweweieigroooe2s

some cases, vitrectomy surgery is the only option. Other diseases of the

eye in which angiogenesis is believed to play a critical role is are

choroidal and other intraocular WO 2006/099698 PCT/BE2006/000023

21 disorders, leukomalacia, and neoplasms and metastasis. Choroideal
né%&gemalr&%ﬁah%th%n@?ﬁmﬂ BrhEdrsoBdnbsesTthat edigimgtthfrantigen-

binditpesehoinid @ﬁIu?agtbaebmal@mﬁcshﬂ%ﬁ@@%d@%&%m@%ﬁw%mﬁﬁﬂﬁko the
nt epithelium (sub-RP subretinal space. The location, growt
m*h“%%né?%“f%ﬁ“ 1“%?%)( '@@ BepeN e Bpatienelageirmnes
underlying dlsease Bleeding and exudation occur with further growth,

actauntingfossie: WEu SapEomS G oidalnagvascrlaizaion fGYdotide
Sequemc% m%bocn cayse o{ VIS I I 1SS, CNV t| ated to gccur jn 5-10% of
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asthmatlforrm COPD. The incidence of COPD is approximately 5 out o
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enyisa ed for tr inding molecules of the present
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as, buﬂf@@pﬁlliﬂ@m@@hﬂlmwl dmmbﬁtdokbeﬁieréaam@ieﬁmmwy (| e. phyS|caI
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reaction of the small blood vessels, thel on en s an elr associate
the sepgRtETe SN patingesrsiont c@ﬁ@@ﬁh@htsﬁmm@ﬁ the visssaliveallshereof,
descritetontheitissues is the hallmark of inflammation, and the tissue collection

so formed is

Yet another aspect of the present invention, relates to the therapeutic application of
the antigen-binding molecules of the present invention, The present invention thus provides
the use of the antigen-binding molecules of the present invention as a medicament. In this
regard, the invention provides pharmaceutical compositions, comprising one or more of the
antigen-binding molecules of the invention, for the prevention or treatment of diseases or
disorders in which angiogenesis contributes to the pathology of the disease or disorder.
Accordingly methods of treatment and/or prevention of diseases in which angiogenesis
contributes to the pathology of the disease or disorder comprising administering to a mammal
in need of such treatment or prevention, a therapeutically effective amount of a composition

comprising one or more of the antigen-binding molecules described herein.
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termed the exudate or oedema. Any noxious process that damages living
tissue such as but not limited to infection with bacteria, excessive heat,
cold, mechanical injury such as crushing, acids, alkalis, irradiation, or
winfeotopeweth viruses can cause inflammation 3o irrespectivecaf/gagdiaaece2s
organ or tissue involved. Such'inflammatory diseases' include reactions
ranging from burns to pneumonia, leprosy, tuberculosis, and rheumatoid
arthritis. Post-operative adhesimeormation (POA) is a frequent surgical
complication in gynaecological, pelvic, and cardiological surgeries.
Surgical trauma to the tissues often causes WO 2006/099698

P T4k 2006400023122 RERMANE I SCARUNALOR WRIGRIGORALES R nesis’.

P traumatized tissye to another organ. Thus at the site of such damage,
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of bldndethesrlsCatirplisdtions aiising feim anhesien farvatinemae itestivahd joints
h ruction ; ctions, chronic pelvic pain, and infertility
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) s%rfaces of ﬁriﬁnne m. Also, adhesions, in the plural, can refer to N
car A |aﬂ§%%?5tc?ﬁ5t}§ AdS BAPHBRIREGt BEhoSiNG SR RNt TiSe dnHE NG nhepatitis,
glomeanlhespbritiaspuseddtspisiaiaorineluses dibrineus adhesionsatdiiGR AR ration,

esians that consist of fine threads of fibrin resulting from 10 an
meop B e st A R o7 BB Kbt A s 2
placergy ddjivnptionalibvshissticitisbue that drisds iman-atednef ijurgeeptive devices,

foliic&&‘@?i@%Uﬁﬁaﬁgﬁntc’?\%?@HSM{J%I@\!ﬁﬂu?a&r{nsﬁ]fc@glggs@ﬁhol Das.B ee?zeopiasms),

shown that the jnhibition of placenta growth factor(PIGF) leads i
patholqgies it HpprebLisn ot ssriperativel supesiansiorpadanheart and skeletal

muscleMDOBH63I04 3. lahasomesao\rieAesl), demensiaieddhatidifeasesipose tissue

.characterized. by bone resorption, 15 such as, but not limited to
e DD SRS Ga T BB AT A SR PRS0 02 2a5P Bk

teoporosis, Cariséliet
Fatholagpidingitgeasprecificambodlintent theliantigen-birding rorigcylessf theposi),

hemat@f@ﬁ@%éﬁgﬁéﬁé‘?é} %%i&%%%%%!z suited for the treatment and/or

preventiori of tumor growt nd metastasis, diseases of the eye,
ilfahiEtss, ddHesiens Rlriation, arbobulinenargidgypesie sionicteflitthee an
imporfaariisiiar, emBogiment ohhe iygntien falatesyo 4g Useobile %?ti&%nﬁresent

binding molecuyles of the present invention for the prevention and/or

invent A eEAn b6, EH AL BB LanEororiRameaat g, nd
oxygeprostatesbedirthtivies Handreasi Gelof, tkidReya 20 Ltarss &rReNeMaieWs and

stop iM%&R}?Qiﬁ%&%@Mﬂ %gnil?ﬁ/oennge?tﬂsgs? Io ?gtﬁ?olgg 139 %?eogetnht?a pettigng?-vein occlusion,
stenosis of the carotid artery, diabetes (diabetic retinopathy) and anemia (sickle cell
retinopathy). Retinopathy is also observed in premature infants (retinopathy of prematurity).
Diabetic retinopathy is a major cause of visual loss in diabetic patients. In the ischemic retina
the growth of new blood vessels occurs (neovascularisation). These vessels often grow on the
surface of the reting, at the optic nerve, or in the front of the eve on the iris. The new vessels
cannot replace the flow of necessary nuirients and, instead, can cause many probiems such as
vitreous hemorthage, retinal detachment, and uncontrolled glaucoma. These problems occur
because new vessels are fragile and are prone to bleed. If caught in its early stages,
proliferative diabstic retinopathy can sometimes be arrested with panretinal photocoagulation,
However, in some cases, vitrectomy surgery is the only option. Other diseases of the eve in

which angiogenesis is believed to play a critical role is are choroidal and other intraocular
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binding molecules of the present invention for the prevention and/or
treatment of solid tumors such as but not limited to colon cancer, breast
cancer, pancreatic cancer, and melanomas. More particularly data are
waravededebmerein demonstrating that the antibodies of the presenkinweniion:
are particularly suited for obtaining regression of human pancreatic
tumors. The 30 antibodies of the, present invention are demonstrated to
significantly reduce tumor size in" vivo, whereby reductions in size of up to
g ‘(%k‘;o t 50% are demonstrated. Thus, the present invention provides
O St S U BAG e SR ASI T BRI B IR R ST o Petridseab nemietcyizdzatinsaist the
grow B9 penotedparticsdeldtial leash3RYbomosi parbipn iy Alde ast 20 an W Bruch
- 06/099 PCT/BE2006/000023. 23 A further icular embodiment of
e IS T e o R AR BTG HoSeTRer e, The
locatippe gapivihvieditton isnth&tredinrent bppehidhilepcofibonehdisarders andand the

underPRLE SReEHIcAI dartha dreaiment of Gapditigns wiher rﬁlﬁﬁ? ie?céaonunting for the

enhanced bgne resorption such as for example osteGporosis or

visual Bt RO KL SraERY B RIS v Brtisiel sriso thisuddws. CNV

is estithatantigendbindin) molesiaRsOhthecpERSBIK MvANoN dREH18a! ruptures during
nt of the above- mentioned

, anufacture of a.medicament for the treatm A
e e O P T e v Bt N may recur
and leadtib o divspirbagiventsand nerilatissthensofal cunthentteatmeant are/or
prevention of the above-mentioned diseases 10 without the side-effects
in{telg1 tou I (?ﬁ( ecfted y{vith. other.anti-angjo ] njc treatments, more ,
particularly Alternative’ Preéaetrrlﬁlgﬁltéet%?éé‘ﬁﬁgggﬂ ShBhitHsRis Plandhpagssure in
the puEGEPrdetiinitakbsafetyllyiizhvith teeahbinanthomanitelisaEB e heart or
o ibaod t I 9 inhibition of VEGF results
g e ranitl? DIk R o e’ RSy
arteriqleso\REstttais aorglbrefitueiialemes growinsanestorpelertededy pulmonary

hypert@isatian: (ByRnLtalhd ;d892h Taxiealools pRIPRAY. 210888 is 8 out of
1O().O{gr%ecent stufgles descrlkfe that VEGF inhibitors cause regression of vessels
|

RESRISy tPALIREE a R TRERY BIANHEIWHICPAM Ao 8890 Gfyancomplication of
Chrongly Sfostotiting Baffeshatydhi 2064, COPBesudl :284n992:40al ehani 200 or
. . . :35- 52), Nevertheless beyacizumab \nti-human VEGF
_dlfﬁlse;h%:%}og%%?%d ?rsé%ﬁgl?dolrrll %emmgr%ﬁlaasmsu%ﬁ#%?%&%%@h@%d&ﬁ@&?e of COPD
1s appigesprElits’ swsenldd Bffeenpion wound-healing, blood-pressure and 20 risk

ofrtiromRkesisxhecaLSe Lhilg.oveallialficasy.of this cao?ltt'ﬁ%ﬂ%ég ee athology

of the grproach on tumor regression. The anti-PTGE antibodies and derivatives

SHRE pradartirivasisiagrvietecammiBitsitohea aaesrebindigbmekrssiss of the
presenwithentithese ahserved sidergfieets:en Rioedipresswigmwound healidg herein

meansrit%ié qfoéglrourzrzlcpo% zi‘gllgc? %e\égtsxgl? 't%e%fuséi?? einp?ggil}:g %gl%%}r}gél or as a result

2. , of
infection) of living tissues, especially the local reaction of the small biood vessels, their
contents, and their associated structures. The passage of blood constituents through the vessel
walls into the tissues is the hallmark of inflammation, and the tissue collection so formed is
termed the exudate or oedema. Any noxious process that damages living tissue such as but
not limited to infection with bacteria, excessive heat, cold, mechanical injury such as
crushing, acids, alkalis, irradiation, or infection with viruses can cause inflammation
irrespective of the the organ or tissue involved. Such ‘inflammatory diseases’ include reactions
ranging from burns to pneumonia, leprosy, tuberculosis, and rheumatoid arthritis.

Post-operative adhesion formation (POA) is a frequent surgical complication in

gynaecological, pelvic, and cardiological surgeries. Surgical trauma to the tissues often causes
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25 A particular embodiment of the present invention relates to

pharmaceutical compositions, comprising, as an active ingredient, the

monoclonal antibody 16D3 or a fragment or derivative thereof, in

wagltnistoigsayith a pharmaceutically acceptable carrier. The plgrgiaeesibisabs

composition of the present invention comprises a therapeutically effective

amount of one or more of the an#igen-binding molecule. Similarly, the

present invention 30 provides fof Tnethods of treatment and/or prevention

which comprise the administration of a therapeutically effective amount
PerMERERtGIORR SYEBEOTE M SAUBRSNbe Hatarilecd titrapie septhdnvegtio T hwa the

site F0QGH9698-P Qﬂyﬁazﬂ%@oﬂg?%o%aﬁﬁh@ﬁ%ﬁ%é%%@mv%&mﬁyg§ined

tooeleS uaed t‘ler in means an amoynt within the range from about 0.5 mg p
B ArAMPLFBIS GeTUIR (RGP PES SBABESE iy 6, FIETe Bl eABrByionbramal

bowehlhatrdchigikgelvabouteldanpiky ahthénmeammalitovhedesatesh ol DRIhesion
£ regi 3k 10 view.of the long half-life time of most.lgG human ..
o R PR e At A arie o
two sypdapse RSl ARtibraaslef thes wiiess ofilttenjuypesiperiodisits off a wound, or
oppodigatmen:wbichepasticinatesy he.camiorhoithe;nalient ACkerdingdgy8iory
. andsatnoéther asEect of. tr;e invention, pharmaceutical compositions are _
R S TOR SR S et e B T EhacRrsIaBuls ST herpiFe slstinciudes
fibrininsertiosiand eother afittdogiopanie:agent, fgwelkas areieds@iting from
viding for a simultaneous or 10 sequential administration of
o e h KR T tap Ot T of
fibrobipiiaigfeydaicrssrin nhdewdiinyresentimientitn semansttatessaiso a form
f adifdelitive sffestaf sthe Antigen:bindin I3 ot e Rressol vanyon
oo E%c)i other ant,i-anS iogenic aggnts, sggﬁ]ga@ﬁ gn%%/%%?&ﬁﬁ%%%@@ tlﬁ%ds toa
remark ALl P FEHARGE BrowRs Ayt @ Purivifanyating CERGHS4. that the
canmineshiise of then l@Daninadyhal HeNESSRLYSRNANELAS resorption,
Avasgl%r)nistceig%t%é of reducin\I? the tumor size of up to about 70%, while

Sch e e Band dosages ‘of Sitha¥ RYALTe) HondBieitte Sntmpiabhapody ddiCE

(WO200498aEPa reduction of tumor size of more than 55% in the same
conditions. Suitable other anti-angiogenic products, as well as their usual
dosage depending on the class to which they belong, are well known to
thods: skedingthe arsmesidinpiabetingttatgicodgmdgetitzinshideles of the

presedNDiDHQISOLY BAfcARNN AR I8 WY R ¥EGF agkigh ﬁ%&gﬁtﬁﬂt&%ﬁﬂ}ﬁg? growth

d diget%ted a%ainst VEGE commercialized under the name Avastin
B THCHNG O HEVEGR réte 5itrs & aHib0diadhsritie preawitinvedtisnmonary
hypermmakenit possible to decrease the dosage of e.g. VEGF inhibiting

3{32%%9%%%\8/%&&& 91%1 O(l:ﬁ?l?ewn (g? %19 lilg\(/ae%ighl n1]e aeatrég ftg If: ee eufggC(? ?h% antigen-
binding molecules of the present invention for the prevention and/or treatment of cancer, such
as but not limited to cancer of the breast, lung, prostate, brain, liver, pancreas, colon, kidney,
uterus or bone marrow. More particularly, the invention relates to the use of the antigen-
binding molecules of the present invention for the prevention and/or treatment of solid tumors
such as but not limited to colon cancer, breast cancer, pancreatic cancer, and melanomas,
More particularly data are provided hersin demonstrating that the antibodies of the present
invention are particularly suited for obtaining regression of human pancreatic tumors. The
antibodies of the present invention are demonstrated to significantly reduce tumor size in
vivo, whereby reductions in size of up to about 50% are demonstrated, Thus, the present

invention provides methods and pharmaceutical compositions for reducing tumor size at least

20%, more particularly at least 30%, most particuiarly at least 50%.
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25 The pharmaceutical compositions of the present invention may further
comprise, a therapeutically effective amount of other compounds/drugs
active against the disease to be treated, more particularly other
waompognes/drugs useful in the treatment of tumour growth, pinfia@eva@tiom23
diseases of the eye and pulmonary hypertension. 30 Suitable
pharmaceutical carriers for use jn the pharmaceutical compositions of the
invention are described for instéce in Remington's Pharmaceutical
Sciences 16th' ed. (1980) and their formulation is well known to those
sKHIBthetersiaubrn ey hedinataety thn dnapnden enetesdisgbesisn rfedis, antigen-
bindigOatingml @ntibacterakanthanifinoakag aaisHion example e Qiisorders
and 2006/099 QEhP T/ E2906/00002§ 25 sorbic acid, chlorobutanol) isotonic
AYEnTRRURA s Y 40 < P UBT R HIBREETShE TRere Atiditigigpneed bone
resorpingredigns imaykdepleclsdeshindsdeoteecontsoldhe duration of action of the
monesianal aihack Acive NGBl h the SOMpoRlian, COMIALIEEAT  vics
compositiéns may thus be achieved by selecting approprﬁ’afl polymer
of thegypgent igtierias for dranmiiassiye sfersnsiiseipamhifen deitsaiotyvivf/ihe above-
mentiPysilidene; ethylene-vinyl acetate copolymers, methylcellulose,
carbox methquellulo?e protamine sulfate and the like. The rate of drug
riféé SR BRRSP o%c’i’?@ﬁemdﬁ“éﬁl%ﬂﬁeliéhi’foﬂg’da&??ﬁé&ﬁ%o@éﬁﬁ@%ﬁem’d
derivathanodianal alitibodly activesmgiedienprivienpanticiedeeafoaictoganRd@Sscases
. Of a polymeric substance such as hydrogels,,polylactic acid, .
it B e R R T i roatments, more
particglggyealieserive i popentr st o8 g chnghod Sarchsd svchllaid \F GE dRtivelipical

safetySYRIEMEHKedINOSAme SIS OSReERSs MiIStesMUISIANSHA0IRAT Eiéi‘%f]e»és 1999

_nanocapsules and so on. ‘De.ge.ndigg on the route of administration, the
that indubifion of HieGF doPio SribhieEiap RSiRky SRl om i nwpernerisnmy saguiralarly
neovapioletiRcoatiogsinlhigaphannasewticakioup sitehle foririgelianableuse a1
dispersions and sterile powders fo

include sterile_aqueo lytjons o for .
1999 R oPHRBULE phey A ATAR 1A RENbOR A CAFEATiGraerCroranvitors
cause ireghede dyiadorapatible agltbpusbufiersd elvasidl ghiyderohigromytened to organ
dysﬁn@é{{ff?'éﬁl’a‘?%ﬁtta%ﬁ%@i}’@l‘caﬁgs@%%% d;eﬁ%‘?feég?efdbt&ge”{}bméﬁ%l 165:35-

molecules of the present invention may be provided'to a patient by an
52). Nevessihslors PRrasigH e thanegetizewnralY Eidt antibadly i suboataheously market as

suppré%@%&%%%@l%s@,mggﬁﬁgﬁﬂ@@égﬁfgat@fé%@%bfoéﬁg-%ﬁﬁﬁglMood—prassure and

lisk o €§1ren erally or by catheterization. According to a particular aspect of the

UOBIOHVE AR e GRAYEHb TR Y b Bt ABE BrERSFHSSEI THGR MioMmor

regresgil:ex.am rﬁ&l&ﬂé@b}ﬁ@mﬁtﬁiﬂmmﬂydﬁﬂmﬂiﬁiéy d?aﬁﬁdgﬁ%ﬁt tﬁﬁ@ﬂ)m{n@{m the
hibiiiRossible to overcome a number of potential limitatjons.associated with
A ot T SDAMIEA SR RS R -Seare From e Bigod Pressure
woundyiseisteibugior!, tapichbidodnd vessel regression in healthy organs.

A particular embodiment of the present invention relates to pharmaceutical
compositions, comprising, as an active ingredient, the monoclonal antibody 16D3 or a
fragment or derivative thereof, in admixture with a pharmaceutically acceptable carrier. The
pharmaceutical composition of the present invention comprises a therapeutically effective
amount of one or more of the antigen-binding molecule. Similarly, the present invention
provides for methods of treatment and/or prevention which comprise the administration of a
therapeutically effective amount one or more of the antigen-binding molecule of the present

Invention.
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clearance and poor retention of monovalent antibodies. In vivo production

makes the antibodies less immunogenic and better tolerated and results

in effective and persistant levels of Antigen-binding molecules or

witegmenteshereof. Moreover, genetic approaches make it pasgkdes/oooars

provide the antigen-binding molecules with new functions. The feasibility

of in 30 vivo production and systemic delivery of monoclonal antibodies by

different cells/tissues has beendemonstrated using in vivo gene transfer

by viral vectors (Pelegrin et at., 2004, Gene Ther 4: 347-356). The

reldiiBeIReHAEHO P IReivenam RHTioRa YAk kve b ypgareamadifivutioithof Worange
from 2006/039698 42 @Jé%%%%@&&@%?g}@@ﬂgﬁi@%@%é&@'ﬁaﬁ‘/ﬂé’, Ybre preferably

_ nti-laminin antibody with antiangiogenic activity has also been )
Trom oA (S ol a9 £ (o G RN PR RFAGHOthal be appreciated
that, J50vE5V-Bb Kngshatarding tofthisserigtodiment athibpiRse tdnventiehinding

! i [ ing the antigen-hindi olecules aof the .., .
e Tk ek o B SRS s S ey
Perl@ﬂ@%’éfdﬁéﬁ@éﬁ%‘f@ﬁ%aaﬁycﬁatnmgk@aaoan@m@ﬂe@t@@gcribed herein.

Padieiatly [heeprasai IByRRtin ROViHRN{Bh COMPASHANSF RIS ns are

. hucleotide sequences encoding, the variable heavy chain region defined
P“’““g{é g&tﬁ‘% BPRiEs S ??o%fr‘c‘%?e}é‘i’é‘&gia% nelgerlpt a8 BR By tRECHYR eRdianother
anti-angingbiécregian definell by GERLHY NOidatfasiiserindane riherapyulyeus or

icularly, the present invention provides compositions comprising the
e O LG A Talarotiotp Rioes: mveiion and
anothgrpné spnsiriing @ ghie. Jedpsdntieprosae idinetiGDBrennading thedbdvy dfedt of

the an¥iQBh AR FEGIN0 QfRRkRdY, IR MG WIthiR (e cant 1)1%18'%%% BIERE uch

invention compositions conuinprising nucleotide sequences are provided
as anfi{BUE, eBHRGHS imbfe BihEieDRIdHoRs erandhodoral partibdyly it is
demonshidBashidenifiethined QstDoN @S- 18039 Z2uhRiiicanepROIMERNESGEn and

A Ih% inventign ir}c_lu e.the 15 sequence encoding ScEvs and humanized
vastig (L CSPAD 3 < SEH I iR HBRTifach [0 B BN o ¥ i Seeaees Hsices

of ¢ith26 Arespediviiye ThemethlGH trastcdenicans!/ eraphey entionoacsording toze of
< e irvention may inc further treatment or prevention of the same

mo_le patholofjical angigé;eél%gsi(%lé%sri |ﬁlgﬁ%%/ ?gbehalrlniln%%‘frigﬁ%ngl? r?rré’fgurcatﬁilfsb)\/” cll as

their ugual,dpsnaty dearmdirgratinle taretpanbichatihe regengicaity edfbdiven to those

skillecRIROWR! 4 araati3RYIBYRRICRL AR RISRLIVASIHIRCIASeEGE acting
din ~ﬂherelg%‘tta‘%(g‘%/e under the headéng of pharmaceutical compositions.

et Suentily S FSedhattho h EaReTA RSy of thnprelalipad under the
name iventiol anddhecknowa ABGANGIRGENESEROeAREadMinisiREeehiantRtion

make HaBS&EQ%%%eH%@Q S@b %Q 2 o%largeu%?ne?g.uﬂﬁ'&s inhibiting anti-angiogenic agents,

known to induce a number of side effects as described above.

The pharmaceutical compositions of the present invention may further comprise, a
therapeutically effective amount of other compounds/drugs active against the disease to be
treated. more particularly other compounds/drugs useful in the treatment of tumour growth,

inflammation, diseases of the eye and pulmonary hypertension.

Suitabie pharmaceutical carriers for use in the pharmaceutical compositions of the
invention are described for instance in Remington's Pharmaceutical Sciences 16 ed. (1980)
and their formulation is well known to those skilled in the art, They include any and all

solvents, dispersion media, coatings, antibacterial and antifungal agents (for example phenol,
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Yet another aspect of the present invention relates to the use of the

antigen-binding molecules of the invention for the immunological

detection of PIGF in human samples and as components of kits suitable
wioneuahwetection, Methods of immunological detection of ap--agHgaR /&I

known in the art and include, but are not limited to, EIA, ELISA and PIA

and 30 inununohistochemical mg%]ods. The binding of the murine

antibodies of the present invention to the PIGF antigen can be detected
_indirectly e.g. by way of a labeled anti-mouse antibody. Alternatively the

SOI‘bI%\ﬁﬁSoﬁhé%f@%‘ﬁﬁH@HeﬁﬁécﬁﬁéWEa@% rebulee divesivm shlcifie) and the like,

Addiesnbogiment ek this,aspastRtitaesnyention relaies tihe Use.Rfdhe ton of the
a%llbgdle.ﬁ?a ainst PJGF WO 2006/099698 PCT/BE2006/000023 27 and
monog ; 6 B
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I r f 4 ‘et angther aspect,of the, present inventig
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of ac@oRuRAb el Rf E@H&Q{@&Ea'Wﬁggﬁ&ﬁtﬂ%@ﬁm’mmli%ﬂm&g’%ﬂﬁ@ib{égégient

: particularly, a number of tumors have been demonstrated to over-exp
k0 PRl HEIBFREH S BRASTER . AHISUR § HPhh i S8 prelsdtic cid
hydroyreetiphdandse yetrhinithe disgnodisobiiese patiolegicalaeReiopsiymers.
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micropypely oy irnaging titlesbindingapbithe antigen-bindiddematbicplesofitheroute of
admirﬁgﬁﬁﬁ&t,'ﬂY@ﬂl@Qﬂﬁ%éﬂMQa?E%rﬁ{?&?éMbH‘cmﬁpz%ﬁﬁrmé %%It&k%ei’ WL Al ?ogy require
limited to optical (e.g. fluorescent), metal, and magnetic labgls, each
PO e it RRHRARTIATY)Rtettiétb et daisatisantiulase include sterile
aquecembeidifoenbof dhisraispe cinal $reiin R elRtese (@ IReYSBAIME preparation
thereogn i ,Ogigﬁsch.futge I‘ETl\ée tion inﬁéegi.cting8 15 prognosis of the disease and
eciding treatment regimenc Vet SHSTHEP4Ene &luFeHe Presenchiraphisn cerol,
propyresiatgsad thel ygbybinthelamiiged sindirg taeketules of the present
invention in animal models in the screening of compounds for use in
combination with anti-PIGF therapy. Such models include but are not

lirie arfégintdrdmg duriceplesrmsrdsymwiinanidevapmart oilbdimanpatient
by anfURReh LOUS HBWRLTHER:S ii.@\./@ﬁfgf?ﬁﬁgangs%mi&%ﬂgﬁgwigﬁﬂ%grﬂﬁstgﬁaﬂy,

- dcomﬁqundl to be tested and the antibody or fragment of the present
o AR 6 U B R nR R PR e8hasBiastidas an
additive effect to the effect observed upon administration of the

antihodies or fragments of the invention alone. Other aspects such as,,
ngg%%ﬁ% e{?tivae eagsm%)%ra oXitlty o gct?éemsbe&ﬁ‘a‘iﬁ%’&ﬂ%ﬁaﬁ% fitteshbinging

moiecalesi-fi tbF petbTdy cani@lsochaivititmmcbyindhistieaypy. Antibody —based gene

therapy makes it possible to overcome a number of potential limitations associated with the
administration of antibodies such as large-scale production, biodistribution, rapid blood
clearance and poor retention of monovalent antibodies. In vivo. production makes the
antibodies less immunogenic and better tolerated and results in effective and persistant levels
of Antigen-binding molecules or fragments thereof. Moreover, genetic approaches make it
possible to provide the antigen-binding molecules with new functions. The feasibility of in
vivo production and systemic delivery of monoclonal antibodies by different cells/tissues has
been demonstrated using in vivo gene transfer by viral vectors (Pelegrin et al., 2004, Gene

Ther 4: 347-356). The reduction of tumor growth in vitro and in vive by gene-modification of
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Besides the therapeutic application described above, the nucleotide
sequences of the present invention described above are useful in the
production of antibodies and other antigen-binding fragments, e.g. by
weaorbssust methods. Thus, the present invention further 3@praNislRg 00023

methods for producing recombinant antibodies and antibody fragments,
including cloning and manipulatg%n of antibody genes, production of scFv
and other antigen-binding fragnients using the nucleotide sequences

fb described herein. The protocol of these methods is_available in the ail.

IorosttamiBAlly, WHE sropuy EpreincaiPrdbHdfRingiergiessuigisstiviiie also been

demoR@HEHA99GO8PAL TIBH 2006/000023: 2858048 NReS Ok Hresgrgsent

inyention can.be ng,e{? to sc egn for ex&ression of the antibodies and ‘
antibody Tragments o 1%?15‘[5‘%’@ & iGhSFHE BrEsBiiinkranifss igucleotides
encodingibr ddiscrdsadbsethe fotidwinftexarpleswhitharler bspravidedferapy in the
treatoliMBUAtIVIE: PHRESSS Qb EXAMRLE BB roduction and ;
" characterization of murine an_ti-hud%agaﬁé%%ﬁ%ib%ndilggéﬁ)ﬂ%%eﬁc I%!jed herein.
Partiopiay RIS BY HYERUSRP TSNS KabruBRssiicrmitsoeRsss ag airedtisinsmuences

encodME Mhweteifeduend essentisliasidgsaingd by aliraiand Misi§iNycleotide
alfre F..Milste of monoclona] antibodies: strategies and

seque%Ges LHcoding the i1n C.C?reé)grati%p ¥ 11 : 3
procedures. MethSeFEnA RS 18807 Fstiscady BREMY PIF ik desoit sene
therappichigratontanddi] 2002, Bioeherin Bijiy pReRiGo0umMRRR(2)# 28nddising the
j N3t PP AT \WO0O01/85796) wer
b S belnSaU ieetoh OTLON acRBIRHT i sparees

of cel hinsil fldtime plisdhorhesaiand iaein esin s aidiu vl antiobned v d neeiin the

conte}@QIT ByeSuRGRIANSRWEHBIELIRRWEINN0 34 {ggn P .
pr:;%g%ogqgi%letg Freund's 20 adjg\ﬁﬁr?t. Blgod sa_ﬁ%ﬁ%&g o%?é}%%agewlé%glég%s are
oll

PRSI RS Biteice GH&r BEiensy sl THaadradk ariibedretidl as

identifindi-UFEG RRMNIDadIESIbY E L ISAigsingemissatiteh Rl hCoaBs Mthelude the

H&”&%@ dPrIGF capture, applicati .ofa%d se agrom 1/500 to
~HAT8000), and e Rl 6558 THRPRCBITGAEH GORTREd bR P
NO: Zh@dcradBing? Atterandetizelal of at least 6 weeks, the mice (with high

positive responses) were boosted 25 intraperitoneally with 50 .tg

recombinant human P1GF in saline on days 4 and 2 before the cell

fusiof. eRedrPEMRIMERS 1861 atcaNE R BerWiItinS p2 Denig 1 antinyetoryanclude
furthecelisaitar selestiaprinohypoxaetingmanynepissRg: thysmidinevediiion by

. [i)?_si{,ive clor%es were selected I? application .

administiating, preferably” by sequenfially admintstrating, to the patient a therapeutically
effective amount of a anti-angiogenic or anti-tumour agent such as disclosed hereinabove
under the heading of pharmaceutical compositions. Sequentially, as used herein, means that
the ligand of the present invention and the known anti-angiogenesis agent are administered to

the patient sequentially but not simultaneously,

Yet another aspect of the present invention relates to the use of the antigen-binding
molecules of the invention for the immunological detection of PIGF in human samples and as
components of kits suitable for such detection. Methods of immunological detection of an
antigen are known in the art and include, but are not limited to, EIA, ELISA and RIA and
immunohistochemical methods. The binding of the murine antibodies of the present invention
to the PIGF antigen can be detected indirectly e.g. by way of a labeled anti-mouse antibody.
Alternatively the antibodies or fragments thereof can be labeled directly. A specific

embodiment of this aspect of the invention relates to the use of the antibodies against PIGF



10

15

20

30

of culture supernatants into the ELISA as described above. 30 WO
2006/099698 PCTBE2006/000023 29 2. Purification of antibodies on
ProSep VA Ultra Antibodies were purified from cell culture supernatant by
warmbpetasmatography on ProSep VA Ultra (Millipore) acceudingetoddienonzs
manufacturers protocol. Briefly, 150 mM NaCl was added to the
supernatant and supernatant wa,szloaded onto a ProSep VA Ultra column
that was 5 pre-equilibrated with PBS. The column was washed with PBS
and bound, protein eluted with 0.1 M glycine pH 2.8. Eluted protein was
and gD BERBUEP i dhitelopifienion & ity eientible to a
treatnientucitigpand IGm-Tadueingreendilio ngdys5R $0 A3 Bindigof
16D3/hul6D3 (obtained as described in example 2) to PIGF (see Figure
10 1) ELISA plates were coated ON with | g/ml huPIGF-2 (Pichia) in PBS,
YEOQpithaicHsitG. ohftbe ioskingwithiibdo @B, thriRTysa difufionasegestofding
moleckpld %H@Q@Séﬁ@ﬁl@gﬁﬁgx’ %%Odilaéwg{ict%9?}@%@%&%@%}9&%@6?@ Itrﬂg f]s‘c?trthat

. llu, RT. Bound 16D3 was detected with Goat- anti-human or
n 2 nyphen Af RIS GG RIRBIORIdHHAEY, rmoeesinalls InprreTiatde Mesapanimiiaty, a
numbeeveiopees With: @R . #nlphibitien wof d%@%};@?@gérlg@@ ot teCeRIPL ABE dies
or anEit%ure 121 ELISgA %au}aes were coated ON with | pg/ml huFlt-1 (R&D
yetemeE 200 L e P ORSHE. RYEFBILRIM PRIV BER, Hipgrepisaof these
patholdifitid e ealiiémot IS8/ hulD3 waimagdedh 1001204 Atibdaancoaantigen-binding
o it [ . | I 2: W aded..gé\ftraZhou_'cbti.onat.0
e B e ey ByRle G Raine
the bigdinanfiberniigen feindiRg svokg ss o TrplsatisriwiiRAG HRRIEDAKE) in the

art anthindRddeT be: ansayWasidavelapachyithy ORR . grm), HRer g magnetic labels,
h %h%rg}cteglzatl n égédj‘ggDB and Fab 16D3 with Biacore experiments’ ‘
CaCh F B8PS GRIAIBTL A 198 SRR HTHSBHiZ B S evesndeRi taems o this

aspec EDCINHiB ertiemistae{amitte esuplingkinBiacese ) OiuingrddRi R inThR dicting

o 3&9?&%\%@%& jected followed by rhuFlt-1/Fe Chimera (R&D Systems). This
pmbnWas also pegg%%rrg]%%gv%ﬁ#% ee\ré %ﬁlgfleté%gg%agb the mouse antibody. These

were also injected over a negative control Flow channel and these values

are.alreagy i agted. Jhi eql In a.phosphate buffer .
at pH,9.6. WO 2006/09 ég?gcﬁ%ﬁyglgo’%%{%%?ﬁs& SO aing

molecules of the present invention in animal models in the screening of compounds for use in
combination with anti-PIGF therapy. Such models include but are not limited to tumor models
whereby growth and development of human tumor cells in nu/nu mice is investigated.
Combined administration of the compound to be tested and the antibody or fragment of the
present invention make it possible to identify whether the compound has an additive effect to
the effect observed upon administration of the antibodies or fragments of the invention aione.
Other aspects such as counter-effectiveness or toxicity of a compound in combination with an

anti-PIGF antibody can also be determined in this way.

Besides the therapeutic application described above, the nucleotide sequences of the
present invention described above are useful in the production of antibodies and other
antigen-binding fragments, e.g. by recombinant methods. Thus, the present invention further
provides methods for producing recombinant antibodies and antibody fragments, including
cloning and manipulation of antibody genes, production of scFv and other antigen-binding
fragments using the nucleotide sequences described herein. The protocol of these methods is

available in the art. Additionally, the probes specifically hybridizing to the nucleotide
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30 Compared to the maximum binding of the rhuFlt-1 to the rhuPIGF-2,

the signal of rhuFlt- 1 is reduced if first 16D3 or 16D3Fab is injected

(Figure 3) 5 6. Cloning and sequencing of the mouse variable regions of

wib B3/ BRMA isolation: The mRNA of hybridoma cells of 163 Wa 006006023

isolated using the QuickPrepT" Micro mRNA Purification Kit (Amersham

Biosciences). This mRNA was used to make cDNA using the First-Strand

cDNA Synthesis Kit (Amersham—@iosciences) with the pd(N)6 primer

available in the kit. 10 PCR: The sequences of the variable parts of the
sequdpess/gighd thesdighn chitnwendfourd tysaainda BERswith aftbeationdis and
antibRAMRLSH S UPRIS Slaring, i ihgJeader sequence and 2 in the constant

region of the heavy chain, 11 primers starting in the leader sequence and |

in the constant region of the light chain. 8 and 11 PCR reactions with

diffeeepieeambinations Bf thenrimers were, qﬁ@r@aﬁgw%@pémﬁgegseﬂi&r are
) "Epéfe chain of the antihody 16D3: MHVR3 5'-ATG GRA TGG AGC
POV OA%‘\@S{)\?'?%%@?S’?S O ID NO: 9) MHCR1 5'- CAS AYM CAG
GGG CCA GTG GAT AGA C- 3' (SEQ ID NO: 10) 20 primers used for the
Emf\@ﬁﬁai” of the antibody 16D3: MKVR3 5'- ATG RAG TCA CAK ACY
CAG GTC TTY RTA- 3' (SEQ ID NO: 11) MKCR1 5- GCT CAC TGG
ATG GTG GGA AGA TGG- 3' (SEQ ID NO: 12) PCR set-up: denaturation
EXAMPIHN; 946 enatiration 305 940, A00C21ng 09 356 AaH PR8I o dies
1 min. 72C, prolongation 5 min. 72C, number of cycles 30. The
redundanc He sequence of SEQ ID NO: 9 to 11 is indicated using the
conventional abbreviationsR=AorG,K=GorT,W=AorT,H=AorC
. or TmSu:nCa%rm(iébg(rﬁi(%gr ;j!f !IIVI% A or C. 30 Cloning and sequencing: The
PCR products were fSadEd SR %h agarose gel, the right bands were
Monasitasted!ipedifieae@in uioyt B3ETExtragtiodukit] QingenlGmddyandd by Galfré
/ | /0 i o .
and I\qlﬂ)ﬂ&q @Q Qﬁ %95@8% %Cﬁ{gﬁﬁﬁ%%nogﬁg@oaggﬁ%n?pﬁjgoﬂissn S&aﬁg;es and

PCR'S'4Blunt-TOPOC vector su ero
procedisifiny ®hetb Engegab iy (RivittieRrelife BaGHnslogiesyt PimsniidDMAL al.,
2002, vscREaPBisshySIREstie fligho Rose Rlasmid dsiation Kit dREOENNat Med 7:575-

Di ' bH) and the inserts were sequenced
593 or %B%?}ﬁ%%m We?'e immunized by subcutangous injection of 50ug recombinant

human PIGF-2 (produced in Pichia) in Complete Freund’s adjuvant, followed two weeks later

by subcutaneous injection with 50 pg recombinant human PIGF in incomplete Freund's
adjuvant. Blood samples (about 100 ul} were collected from the tails of the mice after 10
days. The sera were tested for anti-huPIGF antibodies by FLISA using microtiter plates
coated with human PIGF as capture, application of diluted sera (from 1/500 to 1/8000), and
horseradish peroxidase (HRP)~conjugated goat-anti-mouse IgG for tagging.

After an interval of at least 6 weeks, the mice (with high positive responses) were boosted
intraperitoneally with 50 ug recombinant human PIGF in saline on days 4 and 2 before the
cell fusion.

Spleen cells were isolated and fused with Sp2/0-Agi4 myeloma cells. After selection in
hypoxantine, aminopterine, thymidine medium, positive clones were selected by application

of culture supernatants into the ELISA as described above,



10

15

20

30

using the T7 and M13 reverse primers on the ABI PRISM" 310 (PE

Applied Biosystems). 5 The nucleotide and amino acid sequences of the
variable regions of the heavy and light chains of antibody 16D3 are
depicted in SEQ ID Nos 1, 2, 3 and 4. (see figure 11) EXAMPLE 2 -
weptetieorsand characterization of humanized anti-human PRGF/BE2606/000023
antibodies 1( 6D3) 10 1. Construction of humanized 16D3 Humanization

of the variable regions MutationgyThe following mutations were made in
order to humanize the variable parts of 15 the mouse antibody 16D3:

in: 12V 40 11L ht chain: S5T S9D A15L
2 Kigﬁy ﬁe‘z’%ﬁ“z Egg?f’%fﬁseo%pg{é’ i6Rs (%8{13 ade by using the
Antippgiek Clvanpe KndtiStecdiradted Mutagenssiy Kitn(Stdtagene@aiitod ProSep
vA primqm%@maagomﬁlwqﬁenﬁaﬁwa&@ly%@%@& %%Rﬁﬁfﬁ% mM NaCl was

transformation colonjes were picked and the DNA sequenced to
e g R TR OB RSSO O BEARRIGARSTRSPTHs 5he g thet wes
pre-dquaintoaepeatRBS fiecaduie tilaaliac nwialioBs WereAreseRttiintBRited with

e iRk riable regions t nstant region: .
o e B B A b R B EASHRY proein
was ﬁﬂﬁﬁéﬂﬁli%Q%%@légﬁaﬁd§@¢ﬁ¢éqﬁwa¢iﬁqmrﬁ%ﬂfé@obtalned to
which the appropriate restriction sites were added. Primers for the variable
of the ht chain; 5 Primer 1: 5-CCACCGGT GAC ATT GTG CTG
ACRRARE o L G R St et 2. SomRle Gy AE o P
TA TTC CAACTT TGT CCC CGA G-3'

ELISA plates were coated ON with 1 pg/ml huPIGF-2 (Pichia) in PBS, 100 pL/well, 4°C.
After blocking with 1 % BSA, thr, RT, a dilution series of 16D3/hulé6D3 was added, 100
uL/well, the antibody was allowed to bind for lhr, RT. Bound 16D3 was detected with Goat-
anti-human or goat-anti-murine IgG-HRP {Sigma), 106 pL/well, lhr, RT. The assay was
developed with OPD.

4, Inhibition of PIGF binﬂing to hulFli-1 receptor (see Figure 2)

ELISA plates were coated ON with 1 pg/ml huFlt-1 (R&D Systems), 200 ul/well, ON, 4°C.
After blocking with 1 % BSA, lhr, RT, a dilution series of 16D3/hul6D3 was added, 100
pL/well, and an additional 100 uL /well of huPIGF-2 was added. After a 2 hour incubation at
RT, bound PIGF was detected with Goat-anti-huP1GF (R&D Systems), 180 pL/well, 11w, RT,
followed by an incubation with RAG-HRP (DAKO), 1hr, RT. The assay was developed with
OPD.

5. Further characterization of 1603 and Fab 16D3 with Biacore experiments

» Iphibition: rhuPIGF-2 (Pichia, TX) was immobilized on a CM5 chip using a EDC/NHS
chemistry {(amine coupling kit, Biacore), giving 412 RU. The 16D3 was injected followed
by rhuFli-1/Fe Chimera (R&D Systems). This was also performed with buffer instead of
the mouse antibody. These were also injected over a negative control Flow channel and

these values are already substracted. This assay was performed in a phosphate buffer at
pH 9.6.
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(SEQ ID NO: 14) Primers for the variable part of the heavy chain: 10

Primer 3: 5'-CAG GTC CAG CTG CAG CAG TCT G-3' (SEQ ID NO: 15)
Primer 4: 5'-GATGGGCCCTTGGTCGACGC TGA GGA GAC TGT GAG
CAG GG-3' (SEQ ID NO: 16) PCR set-up: denaturation 5 min. 94C,
Werrateidens 30s 94C, annealing 30s 60C, prolongation 30SPTIME2006/000023
prolongation 5 min. 72C, number of cycles 25. 15 The PCR products were
loaded on an agarose gel, the baps were selected and purified

(QIAquick" " Gel Extraction kit, Qiagen GmbH). The PCR product of the
variable part of the heavy chain of 16D3 was digested with Sall, the

vector pPKANEO-MCS50-Hleu-var #24 containing the complete constant
(prmrerahie Heawmpahain bindingmstharmibbdl t G4 NRIBER Becdghbl of rhuFlt-
rrdcgalkandrigateds The B R.BIQsyeL O trg.variaple part of the light

chain was first cloned in pCR(r)4Blunt-TO é vector supplied in the Zero
Blunt(r) TOPO"" PCR Cloning Kit for Sequencing (InvitrogenTM life

+ Gdohinglogibs)imeingridiohe paraaf theidightrepinswasang out by Agel and

WI a loned,intQ vector nPKANEO-CM30:L-var. #7 that already .
%@%&oﬁ%ﬁaﬁ%ﬁ (SJfg a%?@gﬁ} af)%gélli%lt_lg@g’m?”é%tﬁ 8 rﬁsmg the
ripkPageervbied mfome Poriféwtorbytinkingaisbaex fassiomesssatte wRiKa was

dight:shaiR-Qus:oAthe negiorHsing Rekand S@ﬁﬁ'slegi@q{%&igﬁgnrl%osciences)
vec%?érerc}%%gn‘;tT ining the ﬁeavy chain, The nucleotide and amino acid ‘

Rt SRR AvabRe e fihe heavy and light chains of the
H(Eik’ié:?ﬂi@d;&éﬁﬁ&@dy the D@rﬁf@d@&@ﬁﬂf@dﬂﬁ?%@il BNDuB halvAlE Sfound by
i 12) 30 2, Transient expression of hul6D3 Hul6D3 |gG4x was
T S P TCE G e RS s e85 ana
g egaibnSystenviitvitrayerbats didingro theniegifabturersr sequence and 1

insiHCtioRHY ll@:@i%ﬂ” 3 WO ]%&96@1%%69@ E&T/ﬁEg%‘S/%QQ@%% %gthp 3§£ferent

purified from the supernatant using affinity chromatography on proSe
OB ed Irnspssaeemssiosastr purity by SDS-PAGE under
reducing and non-reducing conditions. Hul6D3 was further tested for

- hindin ‘huPRIGF and.for inhibitign of {JUP1GF/liuFLT-1 binding via
00 1 HEICE Rt oL R Ut

(see tigure-lan > In vivo investigation of the

MHYHRi5itior SfGRd Gt Withan P NGH HTC- 3° (SEQ ID NO: 9)
MHCRI 5°- CAS AYM CAG GGG CCA GTG GAT AGA C-3"  (SEQ ID NO: 10)

primers used for the light chain of the antibody 16D3:
MKVR35’- ATG RAG TCA CAK ACY CAG GTC TTY RTA- 3’ (SEQIDNO: 1D
MKCR15- GCT CAC TGG ATG GTG GGA AGA TGG- 3" (SEQ ID NO: 12)

PCR set-up: denaturation 10 min. 94°C, denaturation 30s 94°C, annealing 30s 55°C,

prolongation 1 min, 72°C, prolongation 5 min. 72°C, number of cycles 30,
The redundancy in the sequence of SEQ ID NO: 9 to 11 is indicated using the conventional
abbreviationsR=Aor G, K=Gor T. W=Aor T,H=AorCorT,8=Cor G, Y=Cor T, M=

AorC.

¢ Cloning and sequencing: The PCR products were loaded on an agarose gel, the right

bands were selected, purified (QIAquick® Gel Extraction kit, Qiagen GmbH) and cloned
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antibodies 10 1. General description of materials and methods Cell

culture The murine pancreatic cell lines Panc02 and the human pancreatic
cell line DanG are a kind gift of S. Rosewicz (Charite-Universitatsmedizin
Berlin, Germany). The human breast MDA- 15 MB, colon LOVO and
Wikttt Mel2a cell line were obtained from the American ByP8IC 1023
Collection (ATCC; Manassas, VA, USA), All cells were cultured as
recommended. Marine 16D3 anf{PIGF antibodies were used for all in

Vivo experiments, to avoid immune reaction to the antibody. 20 Animal

. £Xperiments, / jmal procedyres were full rev wihe institutional. .
Ig iméiw%ga{r{leggﬁll %@sen?ggqr%rmsﬁ?ge? iénﬁé?e%gfﬁﬁ/nﬁgrﬁge %@?gﬁ%@g it for
SerdRIcsRmEmecsontit drreridgirsie P lomideRNisehat8:i0adeskszahe High
rege (aRRRXIERIEY HINIREehE) DEQLIRE RrERAAY R PLITUMRL-SQULES sequenced
tl.lImO c:gJ;s W(g@ tgypsmlzeql, to prepare S|ng£!e-cell,,§usgen3|on, washed
IR BB, G 25 CaNETG SR BRI AR BIShendet (RR0BIP Ee atrms)
* linjecteit sidhcutdneniuslydrtedhenightoflankatfithenmisenkdrthe aBRetaRIC ignt
reatiG: el, 1 x106.t Is in.30 p1 PBS were injected
B e T TR o o e B as
mice at the age of 9-10 weeks. Before the procedures, mice were

EX aamesthetizedyithiketaminga e mafke Radywalght) apd xyiazingé antibodics
" mgl/kg body weight). 30 Administration of drugs (i.e. antibodies, vehicle,

etc.) Treat ith antibodies or vehicle control was initiated when
tumors reached a size of approximate 60 mm3. Antibodies P15D11D4

1. cVR03 7%%8%%@% %ﬁ(;;r vehicle were WO 2006/099698
PCT/BE2 8 administered at the indicated doses
intraperitoneally every other day. Avastin was injected at the indicated

Hundodogignrapdritvndalije wiiena week. Measurements of tumors 5

— owing tumors were measured every other day using a
A A T SRR R ek s o
thg2popsseretitafahePIv2' represent the largest and smallest tumor
digmglersaspegtively. When mice were sacrificed orthotopic growing
tumors of the pancreas were measured after ventral laparotomy using the
same method.

K40A
Ti1iL
Light chain: 85T
S9D
Al5L
K18R
R22N
L8V

s The mutations were made by using the QuickChange®™ Multi Site-Directed Mutagenesis
Kit (Stratagene™. 1 to 5 primers containing the mutations could be used in 1 PCR. After
transformation colonies were picked and the DNA sequenced to determine the clone with
the most point mutations. This clone was taken to repeat this procedure till all the

mutations were present in the sequence,

Linking the variable regions to a human IgG constant region:
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10 Statistical analysis Statistical analysis was performed by two-tailed
Student t-test for paired observations using GraphPad statistical software
(GraphPad Software Inc., San-Diego, CA). All data are expressed as

mean SEM, unless otherwise indicated. *p<0.5, **p<0.01, unless
Wwtheleieews1s indicated. 2. Inhibition of tumor growth in a subcataRawas00023
human pancreatic DanG xenograft tumor model with the marine

anti-hPIGF antibody 16D3. 20 1x10 tumor cells were subcutaneously
injected into the right flank of 11 weeks old female NMRI nulnu mice.

After tumor, hed a size, of approximat 0 nun3, treatment with anti-,
B R e s By WAL A PR (DL DM Chined
to wWhisih the cgraerese s Bt tim Wero8579B:d50 mg/kg body weigth; n=10),
control IgG (ICS; 50 mg/kg body weight; n=10), a combination of
Pri anti-hP1GF an%antj-mPlGFﬂ(ﬁqch 25 mg/kg body weigth; n=10) and 25
GBI AR & B i htes were injected i.p. every other day.
Prim@A)l THAEES GEfes heasiiadl evedy Otitenday@nd tonor eadumeseicutated: 13)

PrimdSH% I@&@M%WW%‘Q% F/%S(I:Jg tePY %%B@ﬁf&%ﬁhﬁ longest

and W2 the smallest diameter. were sacrifice ay 18 after
tumor inoculation, tumors resected @ ¥@2Aeiditedt Mean tumor volume:
vehicle: 91590 mm3, IgG: 89 mm3, PL5D11D4: 832 118 mm3, 16D3:

Pri 5_2]&/?]%’1 nun3, PL5D l‘%ﬁ?ﬁfo + 16D3: 497 86 nmr3. The results, as
MERoWh ' EF Péeﬁa& SRS Htinistration of anti-human PLGF

Primanfbseg ALE DT AN IFS (hilGehss AT The-Almor weighEanbive; W0

Prim@PROL00P8 BEAHBE20Q6/P00023 3P 3 %’E’%;kﬁé%’%@i“@é?%% GG-3"

growth in a subcutaneous human pancreatic xenograft tumor
model in a dose dependent mannefSEQ@¥PG8Quifor cells were

PCRS@;bpuﬁan@&iéﬁh)’amiﬁCtﬁdﬂﬁiD %@gjghéﬁk@al?t%#%wegﬁsﬁg%éﬁmgg NMRboec,
_hu/nu e rtp ors reache SQI e o appro Imate mmo,
p“’k{*r‘é%?i‘r%rga@%ﬁ% aﬁiﬁ?i}ﬁ%iﬂnl @ﬂ%%fs@‘fﬁ&’ﬁ&g‘)?x%ﬁé %éo mg/kg, 37,5

mg/kg, 25 mg/kg, 12.5 mg/kg body weight; n=10 for each concentration)

The PRV M&lﬁt@”%@-z@&ﬂ '81? X\ﬁe%‘%a§§% ifé%?,dti%t %%8%%@%3%@%" ang ]purified

inoculation. 10 The results are shown in"Figure ean tumor volum
(QlAgpigk 188 Estretgndkin SResieiiRbHAS e PER ez, 8lrif/grisdly part of the
heavwelghti 4694197 w03 2Bipaowken body, WRIGhE 493/ AREO-MCS50-Hleu-var #24
containing the complete constant part of the heavy chain of a human antibody (IgG4), with
Eco47IIl and Sall and ligated, The PCR product of the variable part of the light chain was first
cloned in pCR®4Blunt-TOPO® vector supplied in the Zero Blunt® TOPO® PCR Cloning Kit
for Sequencing (Invitrogen' life technologies). The variable part of the light chain was cut
out by Agel and BsiWI and cloned into the vector pKANEQ-CM30-L-var #7 that already
contained the constant part of a human kappa light chain. Both vectors were assembled to one
vector by taking the expression cassette of the light chain out of the vector using Pmel and

Pacl and adding it to the vector containing the heavy chain.

The nucleotide and amino acid sequences of the variable parts of the heavy and light chains of

the humanized antibody 16103 are represented in SEQ ID No 5, 6, 7 and 8. (see figure 12)

2. Transient expression of hul6D3
Hul6D3 IgGdx was transiently expressed in HEK 293 cells using the FreeStyle 293

Expression System (Invitrogen) according to the manufacturers instruction. Hul6D3 was
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mm3; 12.5 mg/kg body weight: 693 107 nmi3; IC8: 865 t 109 mm3;

vehicle: 889 f 100 run 3. 15 4. anti-huPIGF inhibits tumor growth in a

subcutaneous human breast MDA-MB xenograft tumor model. IXIO7

tumor cells were subcutaneously injected into the right flank of 11 weeks

Wid 3 eesMIMRI nu/nu mice. After tumors reached a size oPCT/BE2006/000023

approximately 60 mm3, treatment with 20 anti-hPIGF, 16D3 (50 mg/kg

body weight; n=10) and vehicle (gB—rlO). The results are shown in Figure 6

(and Table | below). Table 1. Mean SEM 1 N P value TM weight PBS

.1086.154,1 10 TM weight 16D3 586.6 71.89 10 0.0088 TM size PBS .
Puige] LR TUPTRRG0 TS B, G RS ORoA B e S h B Rer Puriied
hul ghkibitss tehedied drowthiin aystibSttatdousiburaduriogland @YG:dehageafiditions.
HulRioNERAAS! M@@%@@Qﬁ%@% E\@Té@ %?}9 %31/ 91999%%?30% %%ﬁWEuFLTJ

11 weeks o

. cells were subcutaneously injected into the right flank o
bln%&%gmﬁﬁﬁ/ﬁ%“ﬁiéé‘?ﬁéér tumors reached a size of approximately

60 mma3, treatment with anti-hPIGF, 16D3 (50 mg/kg body weight; n=10)

and vehicle (n=10). The results are shown in figure 7 and Table 2 below.

5 Table 2 Mean SEM N P value TM weight PBS 669.3 103 10 TM weight
EXARBRIA DS d5 850 0nyBERatiM sizdhPBSBE8:8 95,3810 EhbsirevtBDanti-PLGE
antiidQB4 50.27 10 0.0258 6. anti-huPIGF inhibits tumour growth in a

subcutaneous human melanoma Mel2a xenograft tumour model. to

4x106 tumor cells were subcutaneously injected into the right flank of 11
1. Qaealks ddskigpmiale of materials and methods

Cell culture

The murine pancreatic cell lines Panc02 and the human pancreatic cell line DanG are 2 kind
gift of S. Rosewicz (Charité-Universititsmedizin Berlin, Germany). The human breast MDA-
MB, colon LOVO and melanoma Mel2a cell line were obtained from the American Type
Culture Collection (ATCC; Manassas, VA, USA). All cells were cultured as recommended.
Murine 16D3 anti-PIGF antibodies were used for all in vivo experiments, to avoid immune

reaction to the antibody.

Animal experiments

All animal procedures were fully approved by the institutional animal care and use
committee, Female NMRI nu/nu mice were housed under semi-sterile conditions and were
routinely used at 8-10 weeks of age (approximate weight, 25 g). For the preparation of tumor
source, tumor cells were trypsinized to prepare single-cell suspension, washed with PBS. The
centrifuged pellet, was re-suspended in 200 pl PBS and injected subcutaneously into the right
flank of the mice. For the orthotopic pancreatic tumor model, 1 x 10° tumor cells in 30 ul
PBS were injected into the head of the pancreas via ventral laparotomy of female C57BI6
mice at the age of 9-10 weeks. Before the procedures, mice were anesthetized with ketamine

(90 mg/lg body weight) and xylazine (9 mg/kg body weight).

Administration of drugs (i.e. antibodies, vehicle, etc.)
Treatment with antibodies or vehicle control was initiated when tumors reached a size of

approximate 60 mm®. Antibodies PI5D11D4 (WO01/85796) ,16D3, 1C8 or vehicle were
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NMRI nu/nu mice. After tumors reached a size of approximately 60 mm3,
treatment with anti-hPIGF, 16D3 (50 mg/kg body weight; n=10) and

vehicle (n=10). The results are shown in figure 8 and Table 3 below. 15
Table 3. Mean SEM J N P value TM weight PBS 753.3 87.26 10 TM

WikigH%08698 468.9 70.57 9 0.023 EXAMPLE 4: In vivo inveBfddiinedsf000023

effect of the treatment with 16D3 antibodies on weigh t loss. 20 Materials
and methods were as described fgr Example 3. 1x106 tumor cells were
subcutaneously injected into the right flank of 11 weeks old female NMRI

.nu/nu mice. After t rs reached a size. of approximately 60 nul3, . .
i o RhCaE Ay B By WelGHL g e cted
the igthepipPdars (RIam@aalbotighdgtsslly 25 weigth; n=10), control IgG
(1C8; 50 mg/kg body weight; n=10), a combination of anti-hPIGF WO
2006/099698 PCT/BE2006/000023 37 and anti-mPIGF (each 25 mg/kg
Meagranehii fhtHEe) and vehicle (n=10) was started. Antibodies were

Subcitjected!y grevery tothes daye Bedy:we ighioftnicdayasimeasalibe atnth@mor
irst t fl r yyel a y

o S T AT WA o 0

largef eadsITR BN diensHonigsperigaie WhvispowareHacdAticARItFopic

growFe vents AN Walght J0se D nibis.stbaARaans Dyma RaNsEte RARG
nograft tumor model. to EXAMPLE 5: Combination of anti-hPIGF and

X

methé?ﬁ'anti-VEGF antibody for the treatment of tumor growth Materials and
methods were as described for Example 3. 15 Ix106 tumor cells were

Statﬁﬁ?ﬁ‘%ﬁg@?ﬁs'y injected into the right flank of 11 weeks old female NMRI
nu/nu mice. After tumors reached a size of approximately 60 nnn3,

Statigtairapy it 2 e REtAMIGHE PYEDS: SEdngid 8 -5 ¥hiTk §arodsofigrkationtiysing
Grap‘l@zi}%(hﬁtiaﬁéﬁgﬁ%é?ﬁwbr%a()(}x@@hga&)rS@ﬂQJ%@O[lﬁel.(,T@queg%\,/a%ﬂ).((11@1 data are
mg/kg an m ody weight, I.p. fwice weekly, n=10 e and a .
SXPTEHbIN ABEH &%/ﬁﬁ?nﬁﬁ‘éﬁsﬁ%%%/ 88‘&{}-ﬁ‘éﬁ‘é%%»ir?&i@@btih&%sﬁ@}}%me

indidataly

2. Inhibition of tumor growth in a subcutaneous human pancreatic DanG xenograft

tumor model with the murine anti-hPIGF antibedy 16D3.

1x10° tumor cells were subcutaneously injected into the right flank of 11 weeks old female
NMRI nu/nu mice. After tamors reached a size of approximately 60 mm’, treatment with anti-
BPIGF (16D3, 50mg/kg body weight; n=10), anti-mPIGF (PL5D11D4 (obtained as described
in WOO01/85796; 50 mg/kg body weigth; n=10), control IgG (1C8; 50 mg/kg body weight;
n=10), a combination of anti-hPIGF and anti-mPIGF (each 25 mg/kg body weigth; n=10) and
vehicle (n=10) was started. Antibodies were injected i.p. every other day. (A) Tumors were
measured every other day and tumor volume calenlated using the formula W1xW2xW2xp/2,
whereby W1 represents the longest and W2 the smallest diameter, (B) Mice were sacrificed at
day 18 after tumor inoculation, tumors resected and weighted. Mean tumor volume: vehicle:
015290 mm’, IgG: & 89 mm?, PL5D11D4: 832 & 118 mm’, 16D3: 521 & 83 mm®, PL53D11D4
+16D3: 497 & 86 mm’,

The results, as shown in Figure 4, show that the administration of anti-human PLGF antibody

16D3 has a clear influence on the tumor weight and size,
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20 weighh; n=10). Mice were sacrificed after 20 days of tumor inoculation.
The results are shown in Figure 10. Mean tumor volume f SEM: 1CS, 37;
37,5 mg/kg body weight: 954 f 164 mm3; 12.5 mg/kg body weight: 1398 f
236 nmi3; 1gG: 1789 t 231 mm3; Avastin: 15 mg/kg body weight: 828 186
Y3086k g body weight: 926 t 202 mm3; 25 Avastin + 16P53F/BBEH0GA00023
nnn3. It is observed that anti-hPIGF and Avastin exert additional effect on
inhibition of tumor growth in a suggutaneous human pancreatic DanG.
Example 6: Production of scFv of 16D3 30 The sequences of the variable
parts of the heavy and light chain (SEQ IDs NO: 2 and 4, respectively,
obtained as described in Example I) were amplified by PCR using primers

3. Apthb e R ppfopHatéerasti@ion hinting skbswtndeimitehviftor 2 SERRCRDanG

endgRReRRlENERY AVEUBRSHFORER) ig:aeFv was cloned in pEE14.4

(Hindlll-EcoRI cloning sites) (Figure 12). WO 2006/099698
PCT/BE2006/000023 38 This seFvhpl6D3/pEE14.4 was transfected to

1x 1€ O] el srafieslinesaisatisly Wik BaniF|ihasiph: Fugend 61(Beeksingefemale

NMM%J)H&'mpcénﬂf{w'tz@n%&fg%m@abx Qﬁgt 9'11%%81%8% 8h ek, t;% OR8¢ with

, was obtained and pro uced e was a SO tran5|en

am*#%l@r“e&&n(wszéﬁ B(s By Wb’d&’éénlﬁrilfpsaﬁa|4élmﬁ{hgséﬁvng&g, 2.5 mg/kg body
Weléﬂﬁ)@am%ﬁéﬂmﬂw@&%@’ﬁﬁ ibthhekidletinSi oloninonsitesidrioweitddd theay 18
& nucleotide and amino acid sequence of the 16D3 scFv are provided as
alterdEpp RSPS9 and SEQ ID NO: 24, respectively. The amino acid

sequence demonstrating the heavy and 10 light chain variable regions,

h a rQwi
T B S e A SR g

fés}élrea?@%%#%é%bw% péftormeaas deserike badexupgie 493 %107

mm’The pugleriide andaminearid senuentesof tus bumanizad sekvef 1693 100
L2e provided in SEQ ID NO:25 and SEQ ID NO:26, respectlvely The

™ amino acid sequence demonstrating the heavy and light chain variable
regions, the linker sequence and the HA-tag and His Tag of the

4. BURAIDESH SHRpiS aéémo%mwnmugﬁ&%@% U gﬁelsa% %rgQ&CMBA MB

of humanized Fab 16D3 1. Amplitying the VH an ragments from
xenqgyafh HPReF SeAED3 Primers for amplification VH fragment of humanized

Ix1 (ﬁcEWﬁDBe% \i&@@%hmﬁmw e ARG EbGhARH HAGGAGEHNEGIS fomale
NMI@ Q/nu mlce Ai%m tumors reached a size of approximately 60 mm3, treatment with
anti-hPIGF, 16D3 (50 mg/kg body weight; n=10) and vehicle (n=10).

The results are shown in Figure 6 (and Table 1 below).

Y

Table 1.

Mean SEM N P value
TM weight PBS 1086 154.1 10
TM weight 16D3 | 586.6 71.89 10 0.0088
T™ size PBS 991.5 180.8 10
TM size 16D3 485.9 63.76 10 0.0091

3. anti-huPIGF inhibits tumour growth in a subcutaneous human colon LOVO

xenograft tumour model,



| 6D3 V hforSall
5'-GATGGGCCCTTGGTCGACGCTGAGGAGACTGTGAGCAGGG-3'
(SEQ ID NO: 28) Primers for amplification of VL fragment of humanized
scFv16D3 _I6D3VLBackAgel
BN EGTGACATTGTGCTGACCCAGTCTCC-3' (SEQREN§EROGH00023
3016D3V LForBsiW I
5-CACCGTACGTTTTATTTCCAACTTTGTCCCCGAG-3' (SEQ ID NO:
30) 2. Construction of heavy and light chain vectors WO 2006/099698
ix1 P GIREARSIP0023 39 Jher P 9{%&?@94% ALhedight gha Wardishia female
cloned into pCR4blunt-TOPO vector. After sequéncing the light chain was
NM?&ﬂa&bweAﬁﬁ%ﬁaiWF%ﬁb@%ﬁo%rﬁ RSER Rl o) mm3, reatment with
anti-pRAEGIGMSDrhvaghbb¥ectaghihe-RE Bipregugt of-the)heavy chain was
igestion cloned_directly.in pPKANEO-MCS50-Fabvar#3. 5 3. Joining
The Z%E]gtg\%/gash%% %@ﬁlﬁﬁ%&sﬁﬁ%gs%gﬂvfiectors (described above),
containing the light and heavy segment, were joined together by
Tabkemoving the cassette containing the light segment and adding it to the

vector mnfamicéﬁ_me heavy segment hy using the enzymes Pmel and
Pacl, to obtain ¥&final constrydEMo N F value

TM wpligbB8Ri&cm pealy pK ANEO-MOS50-Fabvar#Bigsee Figure 16) Example

(Wand mll 1]

™ \%E@Mi’YS’&Uf a;_;mycll binding 16@' élshibﬁiﬁﬁ of Ftt--inter

scFv 16D3 and humanized sgFvI6D3, (Figure 14) 15 1. Antigen binding
TM e /BELISA piafed were coate? SR with | ugPhuPIGF-1 in|PBS, 200

TM dizbvED 3 C. Afteedocking witheh %y BSA, TIu, R1ga dilution Sefiggais

scFvi6b3fhumanized-sev16B3-was-added,-200LAwell-the-anhtibody
fragment was allowed to bind for lhr, RT. Bound scFv16D3 was detected

6. apfithrdltite inhibiAt(aGOplLgwatithl inr R ) ol cwecubyhinsubationawitha Mel2a

xen@%ﬁ‘ﬁﬂ%%@ﬂ&d'&g' 20 HRP (Sigma), 170 L/well, 11w, RT. The assay
__was developed with OPD. 2. Inhibition of PIGFIFIt-1 interaction via ELISA

BIE Pgepratis s ewbsiseoswirad M it iREmpisysidmegeiaogd female

NMRL gy QiNeA G i fenblockingeyithslzY0oB 8o dinR 2 silulion seLiesal with

| umanized scEv16D3 was added, 100 iL/well, and an
oot e R 00 T B R R Wl AU sAREF Dhour 25
The jqeulbatisniapR D HiguredS RIGF shés dstiested with Goat-anti-huP1GF (R&D

Systems), 180 L/well, Ihr, RT, followed by an incubation with RAG-HRP
bl(%AKO)’ lhr, RT. The assay was
able 3.

T

Mean SEM N P value
TM weight PBS 753.3 87.26 10
TM weight 16D3 | 468.9 70.57 9 0.023

EXAMPLE 4: In vivo investigation of effect of the treatment with 16D3 antibodies on weicht

loss.
Materials and methods were as described for Example 3.
1x10° tumor cells were subcutaneously injected into the right flank of 11 weeks old female
NMRI nu/nu mice. After tumors reached a size of approximately 60 mm3, treatment with
anti-hPIGF (16D3, 50mg/kg body weight, n=10), anti-mPIGF (PLSD11D4; 50 mg/ke body
weigth; n=10), control IgG (1C8; 50 mg/kg body weight; n=10), a combination of anti-hPIGF
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developed with OPD. Example 10. Analysis of antigen binding and

inhibition of PIGF/FIt-1 interaction by humanized 30 Fab16D3. 1. Antigen
binding ELISA WO 2006/099698 PCT/BE2006/000023 40 ELISA plates
were coated ON with 1 tg/ml huPIGF-1 in PBS, 100 L/well, 4C, After
Wibering?3#ith 1 % BSA, Ihr, RT, a dilution series of humanizRdPHEFGTR0023
was added, 100 L/well, the antibody fragment was allowed to bind for Ihr,
RT. Bound humanized Fab16D3yas detected with anti-hulgG-HRP(Fab
specific) (100 pL/well, | hr RT). The assay was developed with 5 OPD,

) royi in RFigere . Inhihition, of PIGE/EIt-
T Vo L ISA LT 1o ot s Ao BN T g Bl e
Antipe@ips &Lt ey 00 plRTR RIORIA CBoATRSrIbERINGMAVES YecBSRd F the first
and RS, andiddtioniseRasahtumanized Fabloba wasadded 9o dwellprior to
calcﬁg&l an a c{j:ltlonarl1 %Ogolféwi%l of .h tPIGF-2 was added. After a 2 hour

Incubation a?el-rch, b%und BresE WA H’Qfected with Goat-anti-huPIGF (R&D
Systems), ISO L/well, Ihr, RT, followed by an incubation with RAG-HRP

The AR BRoRT T b%@%@ﬁﬂé%l%%‘?%@%%f@l@f&&&%r@é&&lt%vé‘%[ﬁn loss in
his %ré)wded in Figure 17B. 15 Example 11. Determination of K- values The

SRS O TSP B HiTARN 8 1 61989ig B rneimdlsed scFv16D3 and
humanized Fabl6D3 were determined by Biacore. The results are
provided in Table 4 below. 20 Table 4: Summary table of KD values.
immobilized protein injected antibody Ko (M) rhuPIGF-2 Pichia
QAR 6 [ mbinh @R antiHh] il Y EGD 3mmaish
2.90E-10y4auPdeRR Pichia hp16D3mutcomplABIgG4 1.61E-10
rhuPIGF-2 Pichia hpl6D3mutcomptFab 1.31 E-10 KD values of 16D3,
humanized 16D3 IgG4, humanized Fab 16D3 and humanized scFvI6D3.
Matetibl CAnd IivkShib d Ancaniigdssddibetifa mhgiagiiescapable of binding to human

PIGF and inhibiting the binding of human PIGF to its receptor,
characterized in that said antigen- binding molecule comprises at least
le%vg;@g%lge@@eﬁsmwsémmﬁcted into the right flank of 11 weeks old female

NMRI nu/nu mice. After tumors reached a size of approximately 60 mm3, treatment with

anti-hPIGF (16D3, 50 mg/kg, 37,5 mg/kg, 12.5 mg/kg body weight i.p.every other day; n=10

ABeatment of

for each concentration), Avastin (15 mg/kg and 5 mg/kg body weight, i.p. twice weekly, n=10
each) and a combination of anti-hPIGF (12.5 mg/kg body weight) and Avastin (5 mg/kg body

weigth; n=10). Mice were sacrificed after 20 days of tumor inoculation.

The results are shown in Figure 10. Mean tumor volume + SEM: 1CS, 37; 37,5 mg/kg body
weight: 954 + 164 mm?; 12.5 mg/kg body weight: 1398 + 236 mm’; IgG: 1789 + 231 mm’;
Avastin: 15 mg/kg body weight: 828 + 186 mm®; 5 mg/kg body weight: 926 + 202 mm’;
Avastin + 16D3: 569 = 94 mm®. It is observed that anti-hPIGF and Avastin exert additional

effect on inhibition of tumor growth in a subcutaneous human pancreatic DanG.

Example 6: Production of scFy of 16D3

The sequences of the variable parts of the heavy and light chain (SEQ IDs NO: 2 and 4,
respectively, obtained as described in Example 1) were amplified by PCR using primers with
the appropriate restriction binding sites and linker. After a SOE PCR (gene splicing by
overlap extension) the scFv was clened in pEE14.4 (HindIII-EcoRI cloning sites) (Figure 12).
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consisting of SEQ ID NO: 17 to 22 or at least two sequences having at

least 90% sequence identity therewith. 2. The antigen-binding molecule
according to claim 1, characterized in that it comprises the CDR regions
corresponding to the sequences of SEQ ID NO:17 to SEQ ID NO: 22 or
VeqleredsMaving at least 90% sequence identity therewithE3: TIBE2006/060023
antigen-binding molecule according to claims 1 or 2, which is a molecule
selected from the group of Fab, Fgb' or F(ab’)2, a combination of at least
two complementarity determining regions (CDRSs), a soluble or

his IEFIREARE AneRoler Single shaly yanale PRt O SOE NaKanle AR wuy

Cart
_ e antigen-binding mofecuie according to diaim  or 2 Charaelered
usinghpgane CopaphisessaMenpiohaind/ariabibelyion domitvisimg Aheonoclonal scFv

hp! 6BYUEOSE DN HE QutElnNQing Blroéxﬁz%ﬂ.l{?ﬁﬁecnﬁa\é'%Qﬁi%ﬁ%gggﬁtﬁ‘?%ﬁﬁﬁaed in
203 |de§tl%,t%er with within the _C,DR regions and in that it comg{éses a light
ih PanaBETayBnREEtEisY THE Ut Edeioh SEQ S RS dhbil { Nhel-Notl
clongerpienkEinardnid)at least 80% sequence identity therewith within the
CDR regions. 5. The antigen-binding molecule according to any one of
claims 1 to 4, which is antibody 16D3 as produced by the cell line
deposited as LMBP 6399CB or a fragment thereof. 6. The

The 208E8ARIAAINGMA IS RGEALDINTIR 281 PREFIT FIAUPR 10 4 WRIENIS Ro: 23
and g%aﬂéﬁgfa%bgdg otr,a tibody fragment. 42 7. The antigen-binding

miotecule of ctamCiPeF Y SWhithi SR EM g rRaF ST dBRO T gHAent 8 hasy and
lightapitigremabisiding givole dddintfarladqudnavhichthe Mprisg s Hae RaTAS RGIRo provided
in Fig@EHgace of SEQ ID NO: 24. 9. The antigen-binding molecule of claim 1,

which comprises the amino acid sequence of SEQ ID NO: 26. 10. A cell
line producing an antigen-binding molecule according to claim 1 or 2. 11.

Exanhpe ¢ellJingraceerbrg.io, glgim 10, which is the cell line deposited as

LMBP 6399CB 12. A pharmaceutical composition, comprising as an
active ingredient an PIGF- binding molecule according to any one of
Hungtairagob tof Shin adabietusgiovithofithe scFv was performed as described in Example 2.

The nucleotide and amino acid sequences of the humanized scFv of 16D3 are provided in
SEQ ID NO:25 and SEQ ID NO:26, respectively. The amino acid sequence demonstrating the
heavy and light chain variable regions, the linker sequence and the HA-tag and His Tag of the

humanized scFv is also provided in Figure 15.

Example 8: Production of humanized Fab 16D3
1. Amplifying the VH and VL fragments from humanized scFv16D3

Primers for amplification VH fragment of humanized scFvi6D3
. 16D3Vhbackblunt 5’-CAGGTCCAGCTGCAGCAGTCTG-3* (SEQ ID NO: 27)
16D3VhiorSall  $°-GATGGGCCCTTGGTCGACGCTGAGGAGACTGTGAGCAGGG-3
(SEQ IDNO: 28)

Primers for amplification of VL fragment of humanized scFv16D3
—._ 16D3VLBackAgel 5’-CCACCGGTGACATTGTGCTGACCCAGTCTCC-3’ (SEQ ID NO: 29}
16D3VLForBsiWl S-CACCGTACGTTTTATTTCCAACTTTGTCCCCGAG-3'
(SEQID NO: 30)

2. Construction of heavy and light chain vectors



16

15

30

pharmaceutically acceptable carrier. 13. The pharmaceutical composition
according to claim 12, further comprising a therapeutically effective

amount of another anti-angiogenic agent. 43 14, A polynucleotide

encoding for an antigen-binding molecule according to any one of claims
WQaWsAthe use of the antigen-binding molecule of any oREYPERfi80023
to 9, for the screening of compounds with an additive effect to PIGF
inhibition in the treatment of canger. 16. The use of the antigen-binding
molecule of any one of claims 1 to 9, as an in vitro diagnostic tool. 17.

The Haﬁaugmaanmﬂngr@m malegule aggosding tséf%ﬁm%.?gfai Mector. After

to 9, for the manufactlre of a medicament for the treatment and/of _
SequBRERENtlsn MU FIERIME dRGOEENESIS #elacpatRsiddiclirediritislinloned into the
PRAMNEIROSI AL 18:HT hecuse BecpOiingdosclaimht howhergimthaspathalogigaln cloned
- conditian is.sgl ram the group consisting of cancer, inflammation,
dn%g%ﬁg gr;:\‘ﬁ)}?rﬁagt%%% 6di%;£§§§le1%sgg of the eye, pulmonary hypertension and
vascular leakage. 19. The use according to claim 18, wherein said cancer

3, jgﬁg{gt&pgefg%m,@gmagpggﬁmgf colon cancer, breast cancer,
pancreatic cancer and melanomas, T3326-SG.ST25.txt SEQUENCE

Both) YeeRRpdde s i it SOHGEBR EIF REEIRCRB ety VAR VRIRFASOgether by
remdnteguhbvessitaie nstitinibyahs Bidteghneingiad (viBhs 120> dlovetBE Gintaining the

hea@gg%%%g?ﬁ%@%ﬁ%ﬁésgag 111?852#%%&?%_%41%% , ?olsgb?ta%? Ot%EOBﬂ%é construct,

entin version
hp16D3mutemplFab/pKANEQ-MCS50-Fabvar#3. (see Figure 16)

Example 9. Analysis of antigen binding and inhibition of PIGF/flt-1 interaction by scEv 1613
and humanized scFv16D3. (Figurel4)

1. Antigen binding ELISA

ELISA plates were coated ON with 1 pg/ml huPIGF-1 in PBS, 200 uL/well, 4°C. After blocking
with 1 % BSA, Thr, RT, a dilution series of scFvi16D3/humanized scFv16D3 was added, 200
ul/well, the antibody fragment was allowed to bind for 1hr, RT. Bound scFv16D3 was detected
with murine anti-HA (180 pL/well, 1 hr RT) followed by incubation with goat-anti-murine IgG-
HRP (Sigma), 170 nL/well, 1hr, RT. The assay was developed with OPD.

2. Inhibition of PIGF/FI¢t-1 interaction via ELISA

ELISA plates were coated ON with 1 pg/ml huFlt-1 (R&D Systems), 200 pL/well, ON, 4°C.
After blocking with 1 % BSA, 1hr, RT, a dilution series of scFv16D3/humanized scFv16D3 was
added, 100 pL/well, and an additional 100 pl /well of huPIGF-2 was added. After a 2 hour
incubation at RT, bound PIGF was detected with Goat-anti-huPIGF (R&D Systems), 180
uL/well, 1hr, RT, followed by an incubation with RAG-HRP (DAKOQ), 1hr, RT. The assay was
developed with OPD.

Example 10. Analysis of antigen binding and inhibition of PIGF/Flt-1 interaction by humanized
Fabl6D3.

1. Antigen binding ELISA
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<211> 348 <212> DNA <213> Mus musculus <220> <221> CDS <222>
(2)..(348) <223> mouse variable part of the heavy chain of 16D3 <400> 1
cag atc cag ctg cag cag tct gga cct gag ctg gtg aag cct g ?g get 48 Gin lle
GIn Leu GIn GIn Ser Gly Pro GluLeu Val Lys Pro Gly Ala15 10 15 tca
YR At tge aag gece tet gge tac acc tte act gac tac 96 SEBGaN6§0023
lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 tat ata aac
tgg gtg aag ttg aag cct gga cag gga ctt gag tgg att 144 Tyr lle Asn Trp val
Lys Leu Lys Pro Gly GIn Gly Leu Glu Trp lle 35 40 45 gga tgg att tat cct

ELISO3IA6E 961-2aLRAERGIE AL ARG A8HS 102G dTRIIR N PFO S blocking
... Ser, G ?y Asn Thr Lys Tyr Asn Glu Lys Phe 50 55 60 aag ggc aag gcc aca

W“%"fé?%%%a YHe %Eaﬂté&lvge%@%‘ﬁ&gfg@m%@éﬂtvé%massaé@adrrl.@%@/weﬂ, the

antitbdy Hendspe e SdicSed SebTkr fAla hy RS Z0ufa 80matgea076te @9T REE detected

: t t ttc L 8. M In,.Leu Ser Ser Leu Thr = .
T S T .
OPDy dbsdestls ggeravidgdéndoewet @tk 336 Val Arg Asp Ser Pro Phe Phe

Asp Tyr Trp Gly GIn Gly Thr Thr Leu 100 105 110 aca gtc tcc tca 348 Thr
%31‘5 > 2
1. In\élai;iggrrl §te ﬁl /R i<t—211§cl)1teracti0n via ELISA

ELISA plates were coated ON with 1 pg/ml huFlt-1 (R&D Systems), 200 pl/well, ON, 4°C.
After blocking with 1 % BSA, 1hr, RT, a dilution series of humanized Fab16D3 was added, 100
pl/well, and an additional 100 pL /well of huPIGF-2 was added. After a 2 hour incubation at
RT, bound PIGF was detected with Goat-anti-huPIGF (R&D Systems), 180 uL/well, 1hr, RT,
followed by an incubation with RAG-HRP (DAKO), 1hr, RT. The assay was developed with
OPD. The results are provided in Figure 17B,

Example 11. Determination of Kp values

The Kp values for 16D3, humanized 16D3 IgG4, humanized scFv16D3 and humanized

Fab16D3 were determined by Biacore. The results are provided in Table 4 below:.

Table 4: Summary table of Kp, values,

immobilized protein injected antibody Kp (M)
rhuPIGF-2 Pichia scFvhp16D3mut 1.85E-10
rhuPIGF-2 Pichia hp16D3mousecomplAB 2.80E-10
rhuPIGF-2 Pichia hp1603mutcomplABIgG4 1.61E-10
rhuPIGF-2 Pichia hp16D3mutcompiFab 1.31E-10

Kp values of 16D3, humanized 16D3 IgG4, humanized Fab 16D3 and humanized scFv16D3.



<211> 116 <212> PRT <213> Mus musculus Page 1 T3326-SG.ST25.txt
<400> 2 GIn lle GIn Leu GIn Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
151015 Ser Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp
Tyr 20 25 30 Tyr lle Asn Trp Val Lys Leu Lys Pro Gly GIn Gly Leu Glu Trp
lle 3540 45 Gly Trp lle Tyr Pro Gly Sgy Gly Asn Thr Lys Tyr Asn Glu Lys
Phe| AR5 60 Lys Gly Lys Ala Thn LrV Thr lle Asp Thr Ser Ser Ser Thr
AlZTYr 65 70 75 80 Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala
Val Tyr Phe Cys 85 90 95 Val Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly

Gln. G%Témiﬁbhlmwaag)@m&&éazaﬁbbbéadﬁﬁﬁ@@g ﬁ&uﬁ%ﬁpl@ﬁ%ﬂ:&anhibiﬁng
336 13> M culus, <220><221> CDS, <222

(1. (355 23958 SIoTRA LA B POk ot A OPRLS (gt ontiger
gac atPigtinetgneieeHs taoa*@@nﬁﬁﬁt@t depefetyey f%a%@asg@@tas e ke group
val LeghRasiial) sfesEmoISaiGel ey Aoy al RelsMdGiquences having at least

90% sequence identity therewith,

2. The antigen-binding molecule according to claim 1, characterized in that it
comprises the CDR regions corresponding to the sequences of SEQ D NO:17
to SEQ ID NO: 22 or sequences having at least 90% sequence identity
therawith

3. The antigen-binding molecule according to claims 1 or 2, which is a molecule
selected from the group of Fab, Fab' or F(ab")2, a combination of at least two
complementarity determining regions {(CDRs), a soluble or membrane-anchored

single-chain variable part, or single variable domain.

4, The antigen-binding molecule according to claim 1 or 2, characterized in that it
comprises a heavy chain variable region comprising the seguence of SEQ ID
NO: 2 or a sequence having at least 90% sequence identity therewith within the
CDR regions and in that if comprises a light chain variable region comprising
the sequence of SEQ [D NO. 4 or a sequence having at least 80% sequence
identity therewith within the CDR regions.

5. The antigen-binding molecule according to any one of claims 1 {o 4, which is
antibody 16D3 as produced by the cell iine deposited as LMBP 8399CB or a

fragment thereof.

8. The antigen-binding molecule according to any one of claims 1 to 4, which is a

humanized antibody or antibody fragment.



1 S 10 15 gag aag gtc act atg cgc tgc aaa tcc agt cag agt ctg ctc aac agt
96 Glu Lys Val Thr Met Arg Cys Lys Ser Ser GIn Ser Leu Leu Asn Ser 20
25 30 gga atg cga aag agt ttc ttg get tgg tac cag cag aaa cca ggg cag 144
Gly Met Arg Lys Ser Phe Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn 35 40
45 tct cct aag ctg ctg atc tac tgg gca tco,act agg gaa tct ggg gic 192 Ser
Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 50 55 60 cct
gat cgc ttc aca ggc agt gga tct ggg aca gat ttc act ctc acc 240 Pro Asp
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 65 70 75 80
7atc agrrRoheig<REIgRhg IRt U6R B Tt ac igha8 el cHEiSQkriable
Serv I GIn Ala Glu Asp Leu Ala Val Tyr Tyr CysLys GIn Page 2

T3326- cii25 txt 85 90 95 tct tat cat cta ttc acg ttc ggc tcg g g aca aag
ttg gaa ata aaa 336 Ser Tyr His Leu Phe Thr Phe Gly Ser Gly Thr Lys

g-eu GithledaysBiddRgl Hbisdio>of a%%>11]@m€@180>n%ﬁs1é§%ﬂ§>al\4% acid
musculus <400> 4 Asp lle Val Leu Ser GIn Ser Pro Ser Ser Leu Ala Val

Ser ARPRK 191858 IBINPyR%Val Thr Met Arg Cys Lys Ser Ser GIn Ser
Leu Leu Asn Ser 20 25 30 Gly Met Arg Lys Ser Phe Leu Ala Trp Tyr Gin

In Lyﬁqgfgnfﬁ]&éﬁmné’aﬁg“%?eéﬁé R diin§Y LRSI TR OB SRS acid
Arg Glu Ser G
seguence of SEQ ID NO:; 26.

10. A cell line producing an antigen-binding molecule according to claim 1 or 2.

11. The cell line according to claim 10, which is the cell iine deposited as LMBP
6399CB

12. A pharmaceutical composition, comprising as an active ingredient an PIGF-
binding molecule according to any one of claims 1 to 9 in admixture with a

pharmaceutically acceptable carrier.

13. The pharmaceutical composition according to claim 12, further comprising a

therapeutically effective amount of another anti-angiogenic agent.



50 55 60 Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu

Thr 6570 75 80 lle Ser Ser Val GIn Ala Glu Asp Leu Ala Val Tyr Tyr Cys

Lys GIn 85 90 95 Ser Tyr His Leu Phe Thr Phe Gly Ser Gly Thr Lys Leu

Glu lle Lys 100 105 110 <210>5 <211> 348 <212> DNA <213> Artificial
sequence <220> <223> Humanised apfibody fragment <220> <221>

CDS <222> (1)..(348) <223> humanised variable part of the heavy chain

of 16D3 <400> 5 cag gtc cag ctg cag cag tct gga gcc gag ctg gtg aag cct

gVfg ety neHeRtidecaRtedingifoG N SEItgHy-RIadTE MelevdeL§ecPidgr@lyo any
Ala 1 A0z dere0t92@g ata tcc tgc aag gec tet ggce tac acc ttc act gac

tac 96 Ser Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20 25 30 tat ata aac tgg gtg aag ttg gcc cct gga cag ggga ctt gag tgg att

143 TiraleiFsniThe \aatipgs-bidingarreeGly GinedlydpeucGhiaims Ilet8D4r the
45 Pageel A2 SLARK! iR 190 JLIRIE LA0R WOHIBFHAGLERGn the
tac aat ttc 192 Gly Trp lle Tyr Pro Gly Ser Gly Asn Thr Lys Tyr

Asn G [??i&‘ eBh¥ 8866760 aag ggc aag gee aca ttg act ata gac aca tcc tec

agc aca gcc tac 240

18. The use of the antigen-binding molecule of any one of claims 1 t0 9, as an in
vitro diagnostic tool.

17.  The use of an antigen-binding molecule according to any one of claims 1 10 9,
for the manufacture of a medicament for the treatment and/or prevention of

undesired angiogenesis in a pathological condition in humans.



Lys Gly Lys Ala Thr Leu Thr lle Asp Thr Ser Ser Ser Thr Ala Tyr 65 70 75

80 atg cag ctc agc agc ctg aca tct gag gac act get gtc tat ttc tgt 288 Met

GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 85 90 95

gta aga gac agc cct ttc ttt gac tac tgg ggc caa ggc acc ctg ctc 336 Val Arg

Asp Ser Pro Phe Phe Asp Tyr Trp Gly GIn Gly Thr Leu Leu 100 105 110

aca gtc tcc tca 348 Thr Val 5er Ser 115" <210> 6 <211> 116 <212> PRT
<213> Atrtificial sequence <220> <223> synthetic Construct <400> 6 GIn

Val GIn Leu GIn GIn Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 1510 15

Ser Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 20 25 30

Tyr lle Asn Trp val Lys Leu Ala Pro Gly GiIn Gly Leu GluTrp lle 35 40 45

Gl Trdife YT BYPENSE BRI MG TR RSNERAIGH pritiny g selected
60 Ly§dsly thes AladmrdoesidtinglecAspahberSentenatidi)r AtthdsioncSoffhation,

75 80 MeLGI0 qH81O8 L @/ EHfSPahE % T?J e Cys
8590 95 Val Arg A?s?g'e?Pro P% Ig?:lge Asps/%yr a}rp C? );% é,{ n %%‘&%% Leu
Leu 100 105 110 Thr Val Ser Ser
19.  The use according to claim 18, wherein said cancer is selected from the group

consisting of colon cancer, breast cancer, pancreatic cancer and melanomas.



115 <210> 7.<211> 336 <212> DNA <213> Artificial sequence Page 4
T3326-SG.ST25.txt <220> <223> Humanised antibody fragment <220>
<221> CDS <222> (1)..(336) <223> humanised variable part of the light
chain of 16D3 <400> 7 gac g ggetg.as¢ Gag tct cca gac tcc ctg get gt9
tca ctg gga 48 Asp Heuakteu Teri@t, Ser Pro Asp Ser Leu Ala Val Ser
Leufalyd,5 10 15 gag cgg gtc act atg aac tgc aaa tcc agt cag agt ctg ctc
@ad agts «&idrArg iad AiVetAsn Cys Lys Ser Ser GIn Ser Leu Leu

Wed el PDRPEE0e fEEtald chsaatratt itodty Batitgghtad caiecag aaa cca
s[s]s] )cag 144 Gly met Arg Lys Ser Phe Leu Ala Trp Tyr GiIn GIn Lys Pro
<120> NoleGIALSE 40dBotolycct aag ctg ctg atc tac tgg gea tce act agg gaa tct ggg
<130> 9§;192.Ser Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60 cct gat cgc ttc aca ggc agt gga tct g 9g aca gat ttc act ctc acc
<150> iﬁg@‘f gpBArg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
<i>l %@gf EZ%O atc age agt gtg cag get gaa gac gtc gca gtt tat tac tgc aag
<160> 3¢ha 288 lle Ser ser Val GIn Ala Glu ASP Val Ala Val Tyr Tyr Cys Lys GIn

P%% e%q:g? \;gp éat cag c§a ttc acg ttc ggc tcg ggg aca aag ttg gaa ata aaa 336

<110>

<170> Ton
<210> 1

<211> 348

<212> DNA

<213> Mus musculus

<220

<221> (DS

<222> (1)..(348)

<223> mouse variable part of the heavy chain of 1603

<400> 1
cag atcC cag ctg cag cag tct gga cct gag ctg gty aag cct g?g gct 48
Gln Ile GIn Leu GIn Gin Ser Gly Pro Glu Leu val Lys Pro Giy Ala

1 5 10 15

tCa gty aag ata tcC tgc aag goc tct gge tac acc tice act gac tac 96
Ser val Lys E%e Ser Cys Lys Ala ser Gly Tyr Thr Phe Thr AsSp Tyr
2 25 30

tat ata aac tgg gtg aag ttg aag cCt gga cag gga ctt gag tgg att 144
Tyr Ile Asn Trp val tys Leu tys Pro Gly Gin Gly Leu Giu Trp Ile
35 . 40 45

gga tgg att tat cct gga agc g?t aat act aag tac aat gag aag ttc 192
Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe
50 55 60

aag g%c daag gcc aca ttg act ata gac aca tcc tcc age aca gec tac 240
Lys Gly Lys Ala Thr Lgu Thr Ile Asp Thr ser Ser ser Thr Ala Tyr
65 7 75 80

atg cag ctc agc age Ctg aca tct gag gac act get gtc tat ttc tgt 288
Met Gin Leu Ser Ser Leu Thr Ser Glu gsp Thr ala val Tyr Phe Cys
85 0 95

gta aga gac agc CCt tic ttt gac tac tgg ggc caa ggc acc act ctc 336
val Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly GIn Gly Thr Thr Leu
100 105 110

aca gic toc tca 348
Thr vat ser ser
115

<210> 2

<211> 116

<212> PRT

<213> Mus musculus

Page 1



Ser Tyr His Leu Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu lle Lys 100 105
110 <210> 8 <211> 112 <212> PRT <213> Artificial sequence <220>
<223> synthetic construct <400> 8 Asp lle val Leu Thr GIn Ser Pro ASP
Ser Leu Ala Val Ser Leu Gly 1510 15 Glu Arg val Thr Met Asn Cys Lys

<400- Ser Ser Gin Ser Leu Leu As 48§55 25'30- By Met Arg Lys Ser Phe Leu

Gln
i
ser

Tyr

val

Thr

Ala Trp Tyr GIn GIn Lys Pro Gly GIn 35 40 45 Ser Pro Lys Leu Leu lle Tyr
I eﬁbﬂAlétsgﬂfrhMrgS@uGé)éch;w %{ 5eH55360 Lppo Asp Ay Phe Thr Gly
ser Gly Ser Gly Thr Asp Phe Thr'Leu Thr 65 70 75 80 Page 5
T3326-SG.ST25.txt lle ser Ser Val Gin Ala Glu Asp Val Ala Val Tyr Tyr
Valeys Lk GIfTe5%0 85° SeF135THY Lely BhE ThPhd ISV Sr&ly Thr Lys
Leu Glu lle Lys 100 105 110 <210> 9 <211> 24 <212> DNA <213>

rgilf‘iqal sgguyence <220> <223> gg ucleotide r(i;riner <400>9

i
Tl S aralgod Dotghate thif 24© 1Y ¢!n eIy TeeluTrrp ITe

Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe
5 55 60

(]
-

y Lys Ala Thr

u Thr Ile Asp Thr Sser Ser Ser Thr Ala

GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala val Tyr Phe Cys

85 90 95

Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly Gln Gly Thr Thr Leu
100 105 110

val Ser Ser
115

<210> 3

<2131> 336

<212> DNA

<Z13> Mus muscuius

<220>

<221> (DS

<222> (1)..(336)

<223> mouse variable part of the Tight chain of 16b3

<400> 3

gac
Asp
1

gag
Glu

gga
Gly

tct
Ser

cct
Pro
65

atc
Tie

att gtg ctg tca cag tct cca tcc fCC Ctg gt gig tca gea gga 48
ITe val Leu Ser GIn Ser Pro Ser ser Leu Ala val ser Ala Gly
5 10 15

aag gtc act atg ¢gc tge aaa tcc agt cag agt ¢tg CIc aac agt 96
Lys val ggr Met Arg Cys Lys Ser Ser Gin Ser lLey Leu Asn Ser
25 30

atg cga aag agt Ttc ttg gct tgg tac <ag cag aaa cca ggg <ag 144
Met Arg Lys Ser Phe Leu Qéa Trp Tyr GIn GlIn Lys Pro Gly Gln
35 45

cCt aag ctg ctg atc tac tgg geca toc act agg gaa tct ggg gic 152
Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
50 55 60

gat cgc ttc aca ggc agt gga tet ggg aca gat ttc act ctc acc 240
Asp Arg Phe Thr ggy Ser Gly Ser Giy Thr Asp phe Thr Leu Thr
75 80

age agt gtg cag gct gaa gac ctg gca gttt tat tac tgc aag caa 288
Ser Ser val Gin Ala Giu Asp Leu Ala val Tyr Tyr Cys Lys GlIn

page 2



<210> 10 <211> 25 <212> DNA <213> Atrtificial sequence <220> <223>
oligonucleotide primer <400> 10 casaymcagg ggccagtgga tagac 25
<210> 11 <211> 27 <212> DNA <213> Artificial sequence <220> <223>
oligonucleotide primer <400333% atgragtcac akacycaggt cttyrta 27 <210>
12 <211>834 <212> DNA <213>rtificial sequence <2g0> <223>

ligonucleqtide primer <400> 12 gctcactgga tggtgggaag atgg 24 <210>
t tat YORQULIGQUAE QI cactay %ﬁg%% Z%@S 336
e R e Sl DI Sas tlﬁff;%lsé’qgg ol 5 228 3A23>
oligoAbtieleotide primer <4008513 ccaccggtga cattgigetg acccagtctc ¢ 31

Page 6

<210 4

<211> 112

<212> PRT

<213> Mus musculus

<400> 4

Asp Tle val Leu Ser Gln Ser Pro Ser Ser Leu Ala val Ser Ala Gly
1

Glu Lys val Thr Met Arg Cys Lys Ser Ser Gln Ser Ley Ley Asn
20 - 25 30

in
{
3

Gly Met Arg Lys Ser Phe Leu Ala Trp Tyr Gln Gin Lys Pro Gly Gln
35 40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
50 55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile ser ser val GIn Ala Glu Asp Leu Ala val Tyr Tyr Cys Lys Gln
85 90 95

Ser Tyr His Leu Phe Thr pPhe Gly Ser Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 5
<21l> 348
<212> DNA
<213> Artificial sequence
<220>

<223> Humanised antibody fragment

<220>

<221> (D8

<222>  (1)..(348)

<223> humanised variable part of the heavy chain of 16D3

<400> 5

cag gtc cag ctg cag cag tct gga gcc gag ctg gtg aag cct ggg oct 48
Gin val GIn Leu 61n Gln ser Gly Ala Glu teu val Lys Pro Gly Ala

1 5 10 15

tca gtg aag ata tcc tgc aag gec tet gge tac acc tte act gac tac 96
ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

tat ata aac tgg gtg aag ttg dcc cct gg ag gga ctt gag tgg att 144
Tyr Ile %sn Trp val Lys Leu Ala pPro Gl In Gly Leu Glu Trp Ile
5 40 45



T3326-SG.ST25.txt <210> 14 <211> 34 <212> DNA <213> Artificial

sequence <220> <223> oligonucleotide primer <400> 14 caccgtacgt

tttatttcca actttgtccc cgag 34 <210> 15 <211> 22 <212> DNA <213>

Artificial sequence <220> <223> oligonucleotide primer <400> 15

caggtccagc tgcagcagtc tg 2232HFS 15 &2198 40 <212> DNA <213>
gga tggAttificiaksequenge 52205c<a28> oligenyiclaetidenmen 7400z 16 192
Gly Trpghtgghocdtngdgicyaset fgagdegath gtgagcinygrd0 &R210yslPh11> 8

0 <2125 PRT <213> Mus musculus <220>2221> misc <222> (1)..(8)

aag ggc<22B3wcDRRA heavychanal b3 aca tcc tcc age aca gee tac 240
tvs Gly Lys Ala Thr Leu Thr Ile Asp Thr Ser ser Ser Thr Ala Tvr
65 70 75 80

atg cag ctc agc agc ctg aca tct gag gac .act get gte tat tec tgt 288
Met Gin Leu Ser Ser Leu Thr Ser Giu Asp Thr Ala val Tyr Phe Cys
85 90 95

gta aga gac agc cct ttc ttt gac tac tgg gge caa guc acc ctg ctc 336
val Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly Glin Gly Thr Leu Leu
100 105 110

aca gtc tcc tca 348
Thr vat Ser ser
115

<210> 6

<211> 116

<212> PRT

<213> Artificial sequence

<22(>
<223> synthetic Construct

<400> &

Gin val GIn Leu Gln Gln Ser Gly Ala Glu Leu val Lys Pro Gly Ala
1 5 10 15

Ser vai Lys Ile ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Tyr Ile Asn Trp val Lys Leu Ala Pro Gly Gin Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ile Asp Thr Ser Ser Ser Thr aAla Tyr

Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala val Tyr Phe Cys
85 90 g5

val Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly Gin Gly Thr Leu Leu
: 100 105 110

Thr val Ser ser

135
<210 7
<211> 336
<212> DNA

<213> Artificial sequence
Page 4



<400> 17 Gly Tyr Thr Phe Thr Asp Tyr Tyr 15 <210> 18 <211> 8 <212>
PRT <213> Mus musculus <220> <221> MISC_FEATURE <222>
(1)..(8) <223> CDR2 heavy chain 16D3 <400> 18 Page 7
T3326-SG.ST25.txt lle Tyr B, Gly.Ser. nThr15 <210>19 <211>
9 <212> PRT <213> Mus musculus’ <2 0> 21> MISC_FEATURE
<220> <222> (: %I)Dﬁ@%& 223> CDR3 heavy chain 16D3 <400> 19 Val Arg Asp Ser

<223> lwr yr f%’“<§io> 20 <211> 12 <212> PRT <213> Mus
musculus <220> <221> misc

220>

<221> DS

<222> (1)..(336) '
<223> humanised variable part of the lTight chain of 16D3

<400> 7

gac att gtg ctg acc cag tct cca gac tcc ctg got gty tca ¢tg gga 48
Asp Tle val Leu Thr GlIn Ser Pro Asp Ser teu Ala val Ser Leu Gly

1 5 10 15

gag <gg gtc act atg aac tgc aaa tcC agt cag agt Ctg ¢tc aac agt 96
Glu Arg val Thr Met Asn Cys Lys Ser Ser GIn Ser Leu Leu Asn Ser
20 25 30

g?a atg Cga aag agt ttc ttg get tgg tac cag cag aaz cca ggg cag 144
Gly Met Arg Lys Ser Phe Leu Ala Trp Tyr GIn Gin Lys Pro Gly Gln
35 40 45

tCt €Ct aag ctg Ctg -atc tac tgy gca tcc act agg gaa tct ggy gtc - 182
Ser Pro Lys iLeu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
50 55 60

cct gat cgc ttc aca gge agt gga tot g?g aca gat ttc act cte acce 240
Pro Asp Arg Phe Thr Giy Ser Gly Ser Gly ;hr Asp Phe Thr Leu Thr
65 70 5 80

atc age agt grg cag gct gaa gac grtc gca gtt tat tac tge aag caa 288
I7e Ser Ser val gin Ala Giu Asp val Ata val Tyr Tyr Cys Lys GlIn
5 90 95

tct tat cat cta tte acg tte g%c tcg g%g aca aag ttg gaa ata aaa 336
Ser Tyr His Leu Phe Thr phe Gly SSg Gly Thr Lys Leu Glu Ile Lys
100 1 110

<210> 8

<211> 112

<212> PRT

<213> Artificial seguence

<220>
<223> Synthetic Construct

<400> &
Asp Ile val Leu Thr GIn Ser Pro Asp Ser Leu Ala val Ser teu Gly
1 5 10 15

Glu Arg val ;hr Met Asn Cys Lys Ser Ser GIn Ser Leu Leu Asp Ser
0 25 30

Gly Met Arg Lys Ser Phe ifeu Ala Trp Tyr GIn Gin Lys Pro Gly GlIn
35 40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu ser Gly val
50 55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 : 70 75 80

Page 5



<222> (1)..(12) <223> CDR1 light chain 16D3 <400> 20 GIn Ser Leu Leu
Asn Ser Gly Met Arg Lys Ser Phe 15 10 <210> 21 <211> 3 <212> PRT
<213> Mus musculus <220> <221> misc <222> (1)..(3) <223> CDR2
ligth chain 16D3 <400> 21 Trp Ala Ser "1 <210> 22 <211>8 <212> PRT
<213> Mus musculus <22053332955 MISE: PHATURE <222> (1)..(8)
<223> CDRa3 light chain 16D3 <400> 22 Page 8 T3326-SG.ST25.txt Lys

Ile Ser@lmrsmﬁ? Hig lee@ Rheasphvd 1542105 28y<2T > 786 %syZlZi»rDNA
<213> Artfitcial sequence 90

Ser Tyr His Leu Phe Thr Phe Glv Ser Gly Thr Lys Leu Glu Ite Lys
100 105 110

<210> 9

<211> 24

<212> DNA

<213> Aartificial sequence

<220>
<223> oligonucieotide primer

1\

<400>
atggratgga gctgkatewt thtc 24

<210> 10

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> oligonucleotide primer

<40G> 10
casaymcagg ggccagtgga tagac 25

<210> 11

<21l> 27

<212> DNA

<213> Artificial sequence

<220>
<223> oligonucieotide primer

<400> 11
atgragtcac akacycaggt cttyrta 27

<210= 12

<211> 24

<212> DNA

<213> Artificial sequence

<22(>
<223> oligonucieotide primer

<400> 12
gctcactgga tggtgggaag atgg 24

<210> 13

<211> 31

<212> DNA

<213> Artificial seguence

<220>
<223> oligonucleatide primer

<400> 13
ccaccggtga cattgtgctg acccagrcte ¢ 31
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| <220 <223> 16D3 ScFv <220> <221> CDS <222> (1)..(786) <220>

<221> misc <222> (1)..(348) <223> Heavy chain <220> <221> misc
<222> (349)..(393) <223> Linker <220> <221> misc <222> (394)..(729)
<223> Light chain <220> <22Lz misc¢.£222> (736)..(762) <223> HA-Tag
<220> <221> misc <222> (769)..(786) <223> His-Tag <400> 23 cag atc
Gag ctg cag cag tct gga cct gag ctg gtg aag cct 0999 get 48 Gin lle Gin

25%22 %L;eu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 15 10 15 tca gtg
<212> DhAg ata tcc tgc aag gec tct ggce tac acc ttc act gac tac 96 Ser Val Lys lle
<213>  ALLTENI | SRMEE Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 tat ata aac tgg
<220> %th aag ttg aag cct gga cag gga ctt gag tgg att 144

<223> o© igoncheotide primer

<400> 14

caccgtacgt tttatttcca acttigtcce cgag 34
<210> 15

<213i> 22

<212> DNA

<213> artificial seguence

<220>

<223> oligonucleotide primer

<400> 15

caggtccage tgcagcagtc tg 22
<210> 1o

<211> 40

<212> DNA

<213> artificial seqguence

<220>

<223> oligonucleotide primer

<400> 16

gatgggccct tggrcgacge tgaggagact gtgagcaggyg 40
<210> 17

<211> 8

<212> PRT

<213»> Mus musculus

<220>

<22%1> misc

<222> (1)..(8

<Z223> (DRl heavy chain 16D3

<400- 17

Gly Tyr Thr Phe Thr Asp Tyr Tyr
1 b)

<210>
<213i>
<212>
<Z213>

<220>
<221>
<222>
<223>

<400>

18

8

PRT

Mus musculus

MISC..FEATURE

(1>..(8 ,
CDRZ2 heavy chain 16D3
18
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ITe Tyr
i

<210>
<2311
<212>
<213>

<220>
<221>
<222>
<223>

<400>

val Arg
1

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

<220>
221>
<222>
<223>

<400>

Gin ser
1

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

<220>
<221>
<222>
<223>

<400

Trp Ala
1

<2 10>
<21l>
<212>
<2313>

<220>
<221>
<222>
<223>

<400>

Tyr lle Asn Trp Val Lys Leu Lys Pro Gly Gin Gly Leu Glu Trp lle 35 40 45
gga tgg att tat cct gga agc ggt aat act aag tac aat gag aag ttc 192 G Y Trp
lle Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe 50 55 60 aag
ggc aag gcc aca ttg act ata gac aca tcc tcc agc aca gec tac 240 Lys Gly
Lys Ala Thr Lew Thy lle @hsrpTﬁ%?é’e?CSéFésertTﬁr Ala Tyr 65 70 75 80 atg
cag ctc 599 agc gtg aca tct gag gac act get gtc tat ttc tgt 288 Met GIn Leu
Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 85 90 95 gta aga
g&C agc cct tte ttt gac tac tgg ggc caa ggc acc act ctc 336 Page 9
§3326-SG.ST25.txt val Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly Gin
@g m[s Tuhlrulgeu 100 105 110 aca gtc tcc tca ggt ggt ggt ggt tct ggge ggce
ggc ggcctcc gogt gga 384 Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
Gly Ser Gly Gly 115 120 125 ggt ggt tct gac att gtg ctg tca cag tct cca tcc

cigget gtg 432 Giy Gly Ser Asp lle Val Leu Ser Gin Ser Pro Ser Ser
tey. Ataval 130 135 140 tca gca gga gag aag gtc act atg cgc tgc aaa tcc
gep tdtpaigt @BRABOLEEr Ala Gly Glu Lys Val Thr Met Arg Cys Lys Ser Ser
§3jn Ser Leu 145 150 155 160 ctc aac agt gga atg cga aag agt ttc ttg get
tgg tac cag cag aaa 528 Leu Asn Ser Gly Met Arg Lys Ser Phe Leu Ala
T‘prTWGIE]r‘@IﬁW_eyé’ W5 9707175 cca ggg cag tct cct aag ctg ctg atc tac
tgg gca tcc act agg gaa 576 Pro Gly Gin Ser Pro Lys Leu Leu lle Tyr Trp
Ala Ser Thr Arg Glu 180 185 190 tct ggg gtc cct gat cgc ttc aca ggc agt

a tct gggg aca gat ttc 624 Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly
8er Gly Thr Asp Phe

Mus musculus

misc
(1)..(12) _
CbR1 Tight chain 16D3

20

Leu Leu Asn Ser Gly Met Arg Lys Ser Phe
5 10

21

3

PRT

MUS muscuius

misc
(L..03 )
CbR2 Tigth chain 16D3

21

- Ser

22

8

PRT

MUS muscuius

MISC_FEATURE

(1).-(8) ,
CDR3 Tight chain 16D3
22
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1195 200 205 act ctc acc atc agc agt gtg cag get gaa gac ctg gca gtt tat tac

'~ 672 Thr Leu Thr lle Ser ser Val GIn Ala Giu Asp Leu Ala val Tyr Tyr 210

215 220 tgc aag caa tct tat cat cta ttc acg ttc ggc tcg ggg aca aag ttg 720
Cys Lys Gin Ser Tyr His Lepalﬂng g’g 5]3@ %!y Ser Gly Thr Lys Leu 225

Lys Gin 230 23b 24Q gaa atmama-ggt tct tac cca tac gac gtc cca gac tac get ggt

1

<210
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
cag atc
Gin Ile
1

tca gt
Ser va

Tat ata
Tyr Ile

Q?a tgg
Gly Trp
50

aag ggc
Lys Gly
65

atg cag
Met Gln

gta aga

tct 768 Glu lle Lys Gly Ser Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Gly Ser
245 2S0 255 cat cat cac cat cac cat 786 His His His His His His 260
2§210> 24 <211> 262 <212> PRT <213> Artificial sequence <220>
5 223> Synthetic Construct <400> 24 GIn lle GIn Leu GIn Gin Ser Gly Pro
Abttl tied Malsleysdi@:Gly Ala 1 510 15 Ser Val Lys lle Ser Cys Lys Ala
Ser Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 Tyr lle Asn Trp val Lys Leu Lys
1858 GPeGIn Gly Leu Glu Trp lle 35 40 45 Gly Trp lle Tyr Pro Gly Ser Gly
Asn Thr Lys Tyr Asn Glu Lys Phe 50 55 60 Page 10 T3326-SG.ST25.txt
Lys Gly Lys Ala Thr Leu Thr lle Asp Thr Ser Ser Ser Thr Ala Tyr 65 70 75
89 Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys
(1)..(786)

misc
(1)..(348)
Heavy chain

misc
(349)..(393)
Linker

misc
(394),.(729)
Light chain

misc
(736)..(762)
HA-Tag

misc
(769)..(786)
His-Tag

23
cag ctg cag cag tct g%a cCt gag <tg gtg aag cct g?g gct 48
GIn Leu Gln Gin Ser Gly Pro Glu Leu val Lys Pro Gly Ala

aag ata tcc tgc aag goc ter ggce tac acce tte act gac tac 96
LysS gge ser Cys Lys Ala ger Gly Fyr Thr Phe Thr Asp Tyr
5 30

aac tgg gtg aag ttyg aag cct gga cag g?a Cctt gag tQg att 144
gén Trp val Lys Leu Lgs Pro Gly GlIn Gly teu Glu Trp Ile
4 45

att tat cct gga agc ggt aat act aag tac aat gag aag tic 182
Ile Tyr Pro Gly ?gr Gly Asn Thr Lys Tyr Asn Glu Lys Phe
60

aag goc aca tty act ata gac aca tcC TCC age aca geo tac 240
Ltys Ala Tthr %Su Thr Ile Asp Thr Ser Ser Ser Thr ala Tyr
75 80

CtC agc agce ctg aca tCt gag gac act get gtc tat tic tgt 288
ieu ser ggr Leu Thr Ser Giu Asp Thr Ala val Tyr pPhe Cys
90 95

gac agc cct ttc tit gac tac tgg gge <aa ggc acc act ctc 336
Page 9



val

aca
Thr

 tca
Ser
145

ctc
Leu

cca
Pro

tct
ser

act
Thr

tgc
Cys
225

gaa
Glu

cat
H1sS

8590 95 Val Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly GIn Gly Thr Thr
Leu 100 105 110 Thr Val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
Gly Gly 115120 125 Gly Gly Ser Asp lle Val leu Ser GIn Gar Prn Ser Ser
Leu Ala Val 130 135 140 Ser Ala Gly Glu Lys Val Thr Met Arg Cys Lys

Ser SerGlp Se 51501 éjf.l ’S\% Gly Met Arg Lys Ser
ArquhgepL%gl(ng agl'rgkl'_ IE;In ﬁ&ﬁ ) éﬁﬁ CEM ' SérPro Lys
Leu Leu lle Té% Ala Ser Thr Ar GIu 180 185 190 Ser Gly Val Pro Asp
& Sk

85% ﬁ’ﬁéaﬂ%% e,%El}éRD;\ts@plyLeu Al a% 1§ g&r%%%gz@% g|1a;i](r) Lg;sTlifs

lleiSer Ser Val G

Gln S rTyr HIS Egu Phe Thr Phe G Ser %gy Thr L)és Leu 225 230 23 5
o0 0k iy i Sorcr £78 Fo Aervatbrahsb ity Ll Sor 208
130250 255 His His HigHis His His 260 <210%@5 <211> 786 <212> DNA

gca gﬁﬁgtlﬂs@ %ﬂ%%'% <%69 2232:16D3 Sgrv Hymanised <220>,4,

Ala< EH)SyS Lys ser Ser Glin Ser Leu
155 160

aac agt gga atg cga aag agt ttc ttg gct tgg ftac cag cag aaa 528
Asn ser Gly Met Arg Lys Ser Phe Leu Ala Trp Tyr Gln Gln tys
165 170 175

ggg cag tct cct aag ctg ctg atc tac tgg gca tcc act agg gaa 576
Gly GIn Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu
180 185 190

ggg gtc cct gat cge ttc aca ggc agt gga tcv g?g aca gat tic 624
Gly val Pro Asp Arg Phe ;gr Gly Ser Gly sSer Giy Thr Asp Phe
195 0 205

CTC acC alc age agr gtg cag g¢t gaa gac c¢tg gca gtt tat rac 672
Leu Thr Ile Ser ser val Gln Ala Glu Asp Leu Ala val Tyr Tyr
210 215 220

aag caa tct tat cat cta tic acyg tic ggc tCy ggy aca aag tig 720
Lys Gln Ser Tyr His Leu Phe Thr Phe Gly Ser Gly Thr Lys Leu
230 235 240

ata aaa ggt tct tac cca tac gac gtc cca gac tac got ggt tct 768
Ile Lys Gly Ser Tyr Pro Tyr Asp val Pro Asp Tyr Ala Gly Ser
245 250 255

cat cac cat cac cat 786
His His His His His
260

<210> 24
<211> 262
<212> PRT
<213> Artificial seguence

<220>
<223> synthetic Construct

<400> 24

Gin
1

Ite Gin Leu Gln Gin Ser Gly Pro Glu Leu val Lys Pro Gly Ala
5 10 15

Ser val Lys Ile Ser Cys Lys Ala ser Gly Tyr Thr phe Thr Asp Tyr
20

25 30

Tyr Ite Asn Trp val Lys Leu Lys Pro Giy GIn Gly Leu Glu Trp Ile

35 40 45

Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe
50 60

55
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Page 11 T3326-SG.ST25.txt <221> misc <222> (1)..(348) <223> Heavy
chain <220> <221> misc <222> (349)..(393) <223> linker <220> <221>
misc <222> (394)..(729) <223> Light chain <220> <221> misc <222>
(736)..(762) <223> HA- -tag, §2202.<221> [B!%C <222> (769)..(786) <223>
HA-tag <400> 25 cag gtc cag ctg cag cag tct g a gcc gag ctg gt9 aag cct

GIn Val Gln eu Gin Gin Ser Gly Ala Glu Le Val Lys Pro Gly
g?f 3 %16 15564 bt 51 42§ f8Rct e S8hg° ﬁgc E( g&'ﬂta{% Acgdfc act gac
tac 96 Ser Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

25 30 ta aqg 1t t g ctt ag tgg att
Met Gln %gﬂ §'I('%r Ear‘AsnuT gigeL ﬁlaLg F? Igro C[ é%'gq:% SI'rp lle 35 40

45 gga tgg att tat cct gga agc ggt aat act aag tac aat gag aag ttc 192 Gly

val arg AR e T BrealyeRer Gl Asn 71 s T ASh S LyaRhe.,
106 105 110

Lys Gly

Thr val ser ser Gly Gly Gly Gly sSer Gly Gly Gly Gly Ser Gly Gly
115 120 125

LN
]
3
a
J— )
s 3
[y
(2]
3

Gly Gly Ser Asp Tie val teu Ser 1 Ser Pro Ser Ser Leu Ala val
130 135 140

Ser Ala Gly Glu Lys val Thr Met Arg Cys Lys Ser Ser Gln Ser Leu
145 150 155 160

Leu Asn Ser Gly Met Arg Lys Ser phe Leu Ala Trp Tyr Gln Gln Lys
165 170 175

Pro Gly Gin Ser Pro tys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu
180 185 190

Ser Gly val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
195 200 205

Thr Leu Thr ITe ser Ser val GIn Ala Glu Asp Leu Ala val Tyr Tyr
210 215 220

Cys Lys GIn Ser Tyr His Leu Phe Thr Phe Gliy Ser Gly Thr Lys Leu
225 230 235 240

Glu Ile Lys Gly Ser Tyr Pro Tyr Asp val Pro Asp Tyr aAla Gly Ser
245 250 255

His His His Hi1s His His
260

<210> 25

<Z211> 786

<212> DNA

<213> Artificial seguence

<Z220>
<223> 16D3 ScFv Humanised

<220>

<221> CDS

<222> (1)..(788)
<220>
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<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
cag gtc
Gin val
1

tca gty
Ser val

tat ata
Tyr Iie

gga tgg
Gly Trp
50

aag g?c
" Lys Gly
65

atg cag
Met Gin

gta aga
val Arg

aca gtc
Thr val

ggt Q?t
Gly
130

tca ctg
Ser Leu
145

CtC aac
Leu Asn

50 55 60 aag ggc aag gcc aca ttg act ata gac aca tcc tcc age aca gcec tac
240 Lys Gly Lys Ala Thr Leu Thr lle Asp Thr Ser Ser Ser Thr Ala Tyr 65
70 75 80 atg cag ctc agc agc ctg aca tct gag gac act get gtc tat ttc tgt 288
Met GIn Leu Ser Ser Leu ThrSer Glu Asp Thr Ala Val Tyr Phe Cys 85 90
95, gta aga gac agc cct ttc tﬁ?’g}éé'tﬁ‘f}‘tﬁbgég?@aa ggc acc ctg ctc 336 Val
Arg. AspaSer Pro Phe Phe Asp Tyr Trp Gly Gin Gly Thr Leu Leu 100 105
H99/¥a&A3jte tce tca ggt ggt ggt ggt tct gge gge g 9¢ ggc tee ggt gga 384
Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 115 120
@& ggt ggt tct gac att gtg ctg acc cag tct cca gac tcc ctg get gtg 432 Gly
%I‘f‘(k gr%%ﬁ)lle Val Leu Thr GIn Ser Pro Asp Ser Leu Ala Val 130 135 140
tca ctg gga gag cgg gtc act atg aac tgc aaa tcc agt cag agt ctg 480 Ser
Leu Gly Glu Arg Val Thr Met Asn Cys Lys Ser Ser GIn Ser Leu 145 150
’iﬁiﬁp(ﬁgg)aac agt gga atg cga aag agt ttc ttg get tgg tac cag cag aaa
628t etiaAsn Ser Gly Met Arg Lys Ser Phe Leu Ala Trp Tyr GIn GIn Lys
165170 175 Page 12 T3326-SG.5T25.txt cca ggg cag tct cct aag ctg ctg
atgdac tgg gca tcc act agg gaa 576 Pro Gly GIn Ser Pro Lys Leu Leu lle
%36% &823er Thr Arg Glu 180 185 190 tct ggg gtc cct gat cgc ttc aca
- agt ggga tct ggg aca gat ttc 624 Ser Gly Val Pro Asp Arg Phe Thr Gly
Ser Giy Ser Gly Thr Asp Phe 195 200 205 act ctc acc atc agc agt gtg cag

% aaé%%%)gtc gca gtt tat tac 672 Thr Leu Thr lle Ser Ser Val GIn Ala
IL-Asp Val’Ala Val Tyr Tyr 210 215 220
25

€ag ctg cag cag tct g%a gcc gag crg gty aag <ot ggg geot 48
Gin Leu Gln Gin Ser Gly Alaz Glu Leu val Lys Pro Gly Ala
5 10 15

aag ata tcco tgce aag geo tet gge tac acc ttC act gac tac 96
LyS Iée Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
2 25 30

aac tgg gtg aag ttg gcc cct g%a cag g?a ctt gag tgg att 144
Asn Trp val Lys lLeu Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 _ 45
att tat cct gga agc ggt aat act aag tac aat gag aag ttc 182
Ile Tyr Pro Gly %EF Gly Asn Thr Lys Tyr aAsn Glu Lys Phe

60

aag g¢e aca ttg act ata gac aca tCc TCC agc aca goc tac 240
Lys Ala Thr teu Thr ITe Asp Thr Ser Ser %er Thr Ala Tyr
70 75 80

CtC agc agc ctg aca ICT gag gac act got gic tat tte tgt 288
Leu Ser éer Leu Thr Ser Glu Asp Thr Ala val Tyr Phe Cys
5 80 95

gac agc cet tte ttt gac tac tgg g%c caa g?c acc ctg cte 336
Asp Ser Pro Phe Phe Asp Tyr Trp Gly Gln Gily Thr Leu Leu
100 105 110

tCcc tCa ggt ggt ggt ggt tct gge goc g%c ggc tec ggt gga 384
Ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Giy
115 120 125

tCt gac att gtg Cctg acc cag tct €ca gac tcc ctg gct gtg 432
Ser Asp Ile val Leu Thr GIn Ser Pro Asp Ser teu Ala val
135 140

gga gag cug gte act atg aac tge aaa tcc agt cag agt ctg 480
Giy Glu Arg val Thr Met aAsn Cys Lys Ser Ser Gin Ser Leu
150 155 160

agt gga atg cga aag agt ttc ttg gct tgg tac cag cag aaa 528
Ser Gly Met Arg Lys Ser Phe Leu Ala Trp Tyr Gin Gin Lys
165 170 i75
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tgc aag caa tct tat cat cta ttc acg ttc ggc tcg ggg aca aag ttg 720 Cys Lys

GIn Ser Tyr His Leu Phe Thr Phe Gly Ser Giy Thr Lys Leu 225 230 235

240 gaa ata aaa ggt tct tac cca tac gac gtc cca gac tac get ggt tct 768

Glu lle Lys Gly Ser Tyr Pro '% yls_aigfrr%)%‘sp Tyr Ala Gly Ser 245 250

255 cat cat cac cat cac cat iS His His His 260 <210> 26
S?S g g ?ﬂlHQGZkzanPRIt@Z%B& Aaﬁflmam seguence acR 20y <R23> Syntivdic

Edhsifct abls SBGTVaREIAted '@Irﬁ@lnsgérg[y A4 GllFLeu Val Lys
Pro Gly AIa 151015 Ser Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr

tct 999 p F 280523 B AT C\Vaﬁ siceudaia Pre Giy G4
ser Gly @?ﬁ_eu &r 1-‘Er|g3 ||2§E§52@é ﬁﬁGgéll"r%ﬁl"é yr C;FI%/ Ser'i;lphﬁsn Thr Lys

Asn Glu Lys Phe 50 55 60 Lys Gly Lys Ala Thr Leu Thr lle Asp Thr

1 G35 S St SR eRar) MR Gt S Tr el

210 Glu Asp Thr AIa Vat Tyr Phe Cys 85 9 gval Arg Asp Ser Pro Phe Phe

tgc aag §Tr Gln GI Thr Leu Leu 100 105 110 Thr Val Ser Ser G%O
Cys Lys é rsﬁ’i é"lﬁ;@)&éﬂyg@’ @y é@g @f? ﬁid ]ﬁﬁ gbe 13
225 230 235 240
gaa ata aaa ggt TCt tac cca tac gac gte Cca gac tac get ggt tet 768
Giu Yle Lys Gly Ser Tyr Pro Tyr Asp val Pro Asp Tyr Ala Gly ser
245 250 255

cat cat cac cat cac cat ' 786
His His His His His His

260
<210> 26
<211> 262
<212> PRT
<213> Artvificial sequence
<220>
<223> Synthetic Construct
<400> 26

Gln val Glin teu GIn Gln Ser Gly Ala Glu Leu val Lys Pro Gly Ala
1 5 10 15

ser val Lys gge Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
25 30

Tyr Ile Asn Trp val tys Leu Ala Pro Gly GIn Gly teu Glu Trp Iie

Gly ggp ITe Tyr Pro Giy ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe
55 60

Lys Gly Lys Ala Thr Leu Thr Ile Asp Thr Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Gln Leu Ser ggr Leu Thr Ser Glu Asp Thr Ala val Tyr Phe Cys
a0 95

val Arg Asp Ser Pro Phe Phe Asp Tyr Trp Gly Gln Gly Thr Leu Leu
100 105 110

Thr val Ser ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly
115 120 125
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T3326-SG.ST2S.txt Gly Gly Ser Asp lle Val Leu Thr GIn Ser Pro Asp Ser
Leu Ala Val 130 135 140 ser Leu GlyGlu Arg Val Thr Met Asn Cys Lys
Ser Ser G1nSer Leu 145 150 155 160 Leu Asn Ser Gly Met Arg Lys Ser

Phe Leu Ala Trp Tyr Gin Gindayg 185 170.175 Pro Gly GIn Ser Pro Lys
Gly Gly s Lew B ywalrp AdaiSer Tht Aeg Gleo 180 185-198,Sg1:Gl Val Pro Asp
130 Arg Phe Thr Gly Sé#Gly Ser Gly Thr Asp Pte 195 200 205 Thr Leu Thr
lle Ser Ser Val GIn Ala Glu Asp Val Ala Val Tyr Tyr 210 215 220 Cys Lys
' ng‘ Leu Gy S TAPHIAT eThPhee ThaPhe)GlyL BersBly Fhr lofs Lesr 225 230 235
45 240 Glu lle LysSGly Ser Tyr Pro Tyr A3p Val Pro Asp Tyr Al&@ly Ser 245
250 255 His His His His His His 260 <210> 27 <211> 22 <212> DNA
Leu Asn &I3§‘Arﬁg§iaﬂ%druénéér &z@w%gz@ﬁ diporivreleetids brirhes <400> 27
caggtccagc tgcagcagtc tg 22 <2]1 > 28 <211> 40 <212%°DNA <213>

Aﬁtificial sequence <220> <223> oligonucleotide primer
GIn Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu

Pro Gly
180 185 190

ser Gly val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp phe
1985 200 205

Thr Leu Thr Ile ser Ser val Gln Ala Glu Asp val Ala val Tyr Tyr
2310 215 220

Cys Lys Gin Ser Tyr His Leu Phe Thr Phe Gly ser Gily Thr Lys Leu
225 230 235 240

Glu Ile Lys Gly Ser Tyr Pro Tyr Asp val Pro Asp Tyr Ala Gly ser
245 250 255

His His His His His His
260

<210> 27

<21i> 22

<212> DNA

<213> Artificial sequence

<220>
<223> oligonuciectide primer

<400> 27
caggtccage tgcagcagtc tg 22

<210> 28

<2il> 40

<212> DNA

<213> Artificial sequence

<220>
<223> oligonucieotide primer

<400> 28
gatgggccct. tggtcgacge tgaggagact grgagcagag 40

<2i0> 29

<21i> 31

<212> DNA

<213> Artificial seguence

<220>
<223> oligonuclieotide primer
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<400>

<400> 28 gatgggccct tggtcgacgc tgaggagact gtgagcaggg 40 <210> 29
<211> 31 <212> DNA <213> Artificial sequence <220> <223>
oligonucleotide primer Page 14 <400> 29 T3326-SG.ST25.txt ccaccggtga
cattgtgctg acccagtctc ¢ 31 <210> 30 <211> 34 <212> DNA <213>
Agificial sequence <220> <233%%fi§oftéfedtide primer <400> 30

ccaccggraecgtaogitiftatticeacaatitgteca.cgag 34 Page 15 31

<210>
<211>
212>
<213>

<220>
<223>

<400>

30

34

DNA

Artificial sequence

oligonucleotide primer

30

caccgtacgt trtatttcca actttgtcce cgag 34
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