TARGETI NG OF TUMOR VASCULATURE USI NG RADI OLABELED
ANTI BODY L AGAI NST FI BRONECTIN ED- B The present
wOonvesnesns rel ates to targeting of. tunor vascBCaER2@®4/009733
usi ng radi ol abell ed anti body nol ecules. In particular,
the invention relates to use of antibody nol ecul es
that bind ED-B of fibronectin, and which are of
denonstrat ed usefulness in tunor targeting. In
di fferent enbodi nents of the present invention,
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conprise human 1gd. In other enbodi nents the anti body
nol ecul es are m ni -immunogl obulins, such as are
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effector functions Ri echmann et al., 1988; 6

a cyy@@@ﬁ@n§nepts COCH termlnal which forms a covalently
linked dimer. Blood clearance rate, in vivo stability and
other advantageous properties are employed in different
aspects and embodiments of the invention, e.g. in tumor
targeting. The different in vivo behavior of different
antibody molecule formats may be exploited for different

diagnostic and/or therapeutic purposes, depending on clinical

needs and disease.

Despite their enormous potential as therapeutic agents,
monoclonal antibodies (mAbs) of non-human origin have
performed poorly in clinical trials as a result of their
immunogenicity (1 Shawlert et al., 1985; 2 Miller et al.,
1983), poor pharmacokinetic properties (3 Hakimi et al., 1991;
4 Stephens et al., 1995) and inefficiency in recruiting
effector functions (5 Riechmann et al., 1988; 6 Junghens et
al., 1990). The recent prospect of isolating human antibody
fragments from phage display libraries (7 McCafferty et al.,

1990; 8 Lowman et al., 1991; for reviews see 9 Nilsonn et al.,



al ., 1990) . The recent prospect of isolating human

anti body fragnents from phage display libraries (7
work@ahtsigy et al., 1990; 8 Lovvnran et al., 199RCT/EP2004/009733

reviews see 9 Nilsonn et a .22000 and 10 Wnter et a

., 1994) transcends these problens revitalizing

studi es and rekindling hopes of using these reagents

to treat major diseases. |Indeed, these nol ecul es
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“tum@ea&r&h@dﬂ@hﬁdﬁt” which represents a target for antibody-
based tumor therapy (14 Neri and Zardi, 1998). In fact, the
concept that the altered tumor microenvironment is itself a
carcinogen that can be targeted is increasingly gaining
consensus. Molecules that are able to effectively deliver
therapeutic agents to the tumor microenvironment thus
represent promising and important new tools for cancer therapy

(15 Bissel, 2001; 14 Neri and Zardi, 1998).

Fibronectin is an extracellular matrix (ECM) component that is
widely expressed in a variety of normal tissues and body
fluids. Different FN isoforms can be generated by the
alternative splicing of the FN pre-mRNA, a process that is
modulated by cytokines and extracellular pH (16 Balza et al. ’
1988; 17 Carnemolla et al., 1989; 18 Borsi et al., 1990; 19
Borsi et al., 1995). The complete type III repeat ED-B, also
known as the extratype III repeat B (EIIIB), may be entirely
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alternative splicing of the FN pre -nRNA, a process
that is nodul ated by cytoki nes and extracel |l ul ar pH

W@ 1®5B2d318 et al. , 1988; 17 Carnenolla et a .PCIWBBDD4/009733
18 Borsi et al., 1990; 19 Bérsi et al., 1995). The
conplete type Ill repeat D B, also known as the
extratype Ill repeat B (EIIIB) , may be

entirelyincluded or omtted in the FN nolecule (20
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ostic (I'mrunosci ntl graphy) and therapeutic
Tarldpprtoadhed %Mai | i ng the sel ective delivery of
t herapeutic radionuclides or toxic agents to tunora
vascul ature. In addition, Birchler et a . (28 1999)

selehawrd thhate t3@V(dfl Dumoral vasculature has been described
using a human recombinant antibody, scFv(L19) (13 Pini et al.,
98), specific for thg B-FN isoform (24 Carnemolla et al.,
1996; 23 Tarli et al., -99; 25 Vviti et al., 99; 26 Neri et al.,
97; 27 Demartis et al., 2001). The antibody may be used in
both in vivo diagnostic (immunoscintigraphy) and therapeutic
approaches entailing the selective delivery of therapeutic
radionuclides or toxic agents to tumoral vasculature. In
addition, Birchler et al. (25 1999) showed that scFv(L19),
chemically coupled to a photosensitizer, selectively
accumulates in the newly formed blood vessels of the
angiogenic rabbit cornea model and, after irradiation with
near infrared light, mediates complete and selective occlusion

of ocular neovasculature.

More recently, Nilsson et al. (29 2001) reported that the

immunoconjugate of scFv(L19) with the extracellular domain of
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chem cally coupled to a photosensitizer, selectively
accunul ates in the newy forned bl ood vessels of the
w@nsoesm ¢ rabbit cornea nodel and, after irredi/EP1004009733
with near infrared light, nedli ates conplete and
sel ective occlusion of ocul ar neovascul ature . More
recently, Nilsson et al. (29 2001) reported that the
i mrunoconj ugate of scFv(L19) with the extracellul ar
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pCT;ﬁB@qub@jygstlgatlon of the in vivo biodistribution of
L19 human anti body nol ecules in different formats,
namely, scFv, mni-inmmunoglobulin and conplete 194,
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ures

terms of in vivo stability, clearance and performance in tumor

targeting (32 Wu et al., 2000). A mini-immunoglobulin or
small immunoprotein (SIP) is described in (33 Li et al.,

1997).

The present invention is based on preparation of,
characterization of and investigation of the in vivo
biodistribution of L19 human antibody molecules in different
formats, namely, scFv, mini-immunoglobulin and complete IgGl,

and labelling with radioisotopes.

Brief Description of the Figures

Figure 1 shows models illustrating the structures of different

proteins. A: Model of the domain structure of a FN subunit.
The protein sequences undergoing alternative splicing are
indicated in grey. As indicated, the epitope of the

recombinant antibody L19 is localized within the repeat ED-B.



Figure 1 shows nodels illustrating the structures of
different proteins. A : Mdel of the domain structure
wo@RooaoEN1subunit . The protein sequences underPOI/RB2004/009733
alternative splicing are inddbcated in grey. As
i ndi cated, the epitope of the reconbi nant anti body L19
is localized within the repeat ED- B .B - D : Schenes
of the constructs used to express, respectively, L19
_ (¢ ' - Sl ; - Figure 2
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resgectiangles)LBhd(oEFFD {BhprLio-420 (DuseastirbBlB-IgGl/x.
(circles) . The volune (nmB) is plotted versus tine
(days) . Each data point is the average of six mce
., SD. Figure 3 shows the results of_ size exclusion _
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the LS ective%ey .after rﬁd%&aodi nation. Panels D, E and F
© how WG & oxethidior® chr t ography (Superdex 200)
profiles of plasma at the .5 indicated tines after
I.v. injection of the radioiodinated L19 formats,
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L19 Higtieer <4 sdtoms niiasiH intnniodl aishisin | nd | DIGEXPLE s PBBL Svely,
in SKMEL - 28 tunor -bearjng mce using different
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indijcated rjigsd aftare ¥ eporiwikclioFiglrghedGadioiodinated L19
forn%:a%re'ssbclﬂgd n{iar{jj—%.smr%notg o}%llqrg s ]Pglcgf,t erde'sgggtively. No
changes in the curve profiles of L19-SIP or L19-IgGl were
detected when loading plasma at different times after
injection, while 3h after L19(scFv)2 injection a second peak

of higher molecular mass was observed.

Figure 4 shows results of biodistribution experiments in SK-
MEL-28 tumor-bearing mice using different radioiodinated L19
antibody molecule formats. The variations of the %ID/g in the
tumor (Figure 4A) and in the blood (Figure 4B) at the
indicated times after i.v. injection are reported. In Figure
4C the tumor-blood ratios of the %ID/g are plotted. The curves
of L19(scFv) are indicated by diamonds, of L19 mini-

immunoglobulin by squares and of L19 IgGl by triangles.

Figure 5 shows results of biodistribution experiments in F9

tumor-bearing mice using radioiodinated L19(scFv) (squares)
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of LI9(scFv) are indicated by dianonds, of L19 mni -
i mmunogl obul i n by squares and of L19 1gd by

wao eooangd3es. O Figure 5 shows results of biodi seeT/BPio0g009733
experiments in F9 tunmor -beabing mce using
radi oi odi nated L19(scFv) (squares)and L19 m ni
-i mmunogl obul i n (di anonds) . The variations of the
WDginthe tunor (A) and in the blood (B), at the
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speci fic binding nenbers that LO bind human ED- B of
~ fibronectin, wherein the specific binding menbers are
F1lgyrgli ol Hbels echangd bneUdblnbumot satepessgebeet mdliinatres)

| SL1 f B 231 241 31l d
ovet, I R FRuRT Y ofr St bl o ovf T nbohgaseat sa1ERE and 1-
131qrigthsl mgrausdcspesi§i ¢ bi ndi ng nenbers, and their use

in diagnhostic and therapeutic L5 applications .
Speci fic binding nmenbers of the invention showed
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. i gher doses delivered to tunor conpared t
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optionally the L19 VL domain, wherein the specific
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applilelté dngG  ant i body nol ecul e, and wherein the specific

Specific binding members of the invention showed favorable
properties in animal experiments, such as higher doses delivered

to tumor compared to red marrow, and high tumor accumulation.

In one aspect, the present invention provides a specific
binding member which binds human ED-B of fibronectin and which
comprises the L19 VH domain and a VL domain, optionally the
L19 VL domain, wherein the specific binding member comprises a
mini-immunoglobulin comprising said antibody VH domain and

antibody VL domain fused to g4,~CH4 and dimerized or comprises

a whole IgGl antibody molecule, and wherein the specific
binding member is radiolabelled with an isotope selected from
the group consisfing of "®Br, "'Br, 231, 24y, 131 apq 2Mpt,
Preferably, the radioisotope is '#°I or 1317, and most

preferably **'I.



bi ndi ng nmenber is radiolabelled with an isotope

sel ected fromthe group consisting of Br, Br, 123l,
wa2eb/023B81 and 211At. O Preferably, the radi oPGDEP®E4/009733

is 1231 or 1311, and nost preferably 1311 . A

radi ol abel or radiol abelled nol ecule may be attached

to the specific binding nenber may be | abelled at e.g.

a tyrosine, Iysine or cysteine residue. 5 The L19 VH

[ VL d n seque Pi
 oRERAALI N, ORI 1L SSUUEISES 38 38 QULLOEED wne
specs_&qwemﬁ_eﬁhb@ mgnfidd ynd N Pl ek chexrteian. Py 4 ef ¢r €8Cre,

to Pini et al. as if set out here. .0 Generally, a VH
1ysigémsith GYS teditee @ 4HH % VL domain to provide an
anti body antigen binding site. In a preferred
enbodi nent, the L19 VH donain is paired with the L19
The VI 9défaidomasm tarat &P &ft i bothd rarteyeandg ndhng seéteons in

formed comprisin th the L19 angd .V ips. In
PiniyGior enbdg WantL, [HE LIGTH 132 o el S bt at e
sequBRIN Hetiker ﬂdﬁﬂytfﬁtdﬂﬁbﬂétedJHHEelﬂﬁﬁyrké&é&@ﬁ@@'Ed Pini

is well established in the art. One or nore CDRs may
et e Pgkdf fSedmate hend®4 or VL donmmi n and i ncor por at ed
into a suitable framework. This is discussed !0
further below L19 VHCDR 1, 2 and 3 are shown in SEQ
Genelrlall‘ll@ al V2 dearedi 18,1 4 gspiecdd weilt;h d. 1 dorZDRY o Rrovide
and 3 are shown in
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the Rildivig dH?dgfi@f i dali%ed it Rihdrosto prief@smbly, so that an
123| -1 abel l ed L19 -SIP (herein referred to as 1123
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paireer eiinthard Wihiddinecian dtehenpioyedhien L19 VL. Light-chain

promiscuity is well established in the art.

One or more CDRs may be taken from the L19 VH or VL domain and
incorporated into a suitable framework. This is discussed
further below. L19 VH CDR’s 1, 2 and 3 are shown in SEQ ID
NO.’s 1, 2, and 3, respectively. L19 VL CDR’s 1, 2 and 3 are
shown in SEQ ID NO.’s 1, 2 and 3, respectively.

In a preferred embodiment, the specific binding member is L19-
SIP, most preferably 12371.1abelled L19-SIP (herein referred to
as I-123-L19-SIP) or ‘3'I-labelled L19-SIP (herein referred to
as I-131-L19-SIP).

Variants of the VH and VL domains and CDRs of which the
sequences are set out herein and which can be employed in
specific binding members for ED-B can be obtained by means of

methods of sequence alteration or mutation and screening.



speci fic binding nenbers for ED-B can be obtai ned by

means of nethods of sequence alteration or nutation
w@psezseeni ng. Vari abl e domai n am no aci d sequUBCIVEP2004/009733

variants of any of the VH an®l VL domai ns whose

sequences are specifically disclosed herein may be

enpl oyed in accordance with the present invention, as

di scussed. Particular variants nmay include one 5 or
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framewor k regi ons and/or one or nore specific
or nixirediangl e neird servrelioy dbtehetiowentddni bbyn pedehetion,

i.ch .conpet for binding tpo antigen with,a specifjc
Sub%%%%ﬁhﬁanﬁﬂ§z%EWﬁ?ﬁF{kﬁ%gﬂ?ﬁd%nE%ﬁh%?d%%F%oﬂﬁg%éggsanmaybe
lesardHgemboutd 40 nditgr5i tend or 1egs ofhdheand®: ik donai n
and L19 VL domain. Conpetition between bindi ng nenbers
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I ng nenber which can be detected in the presence
or mafreotthemanwtia@ggedyimi gy Menberd s narenaiRes . o
identification of specific binding nmenbers which bind
the sane epitope or an overl apping epitope. Thus,

A spaditfiel BSREGE rmddie ¥ @seind NVENEHOM @FPh OYoR may be
speci fic binding nenmber conprising a human anti body °

one it Ame i i iy Bindinghi eh ey idh e Lagesbfic
bindd iR ; i ndi . accordi : _

incletfeld SR AP ads T B B S FEaafricen
bindimey afifienifiornefd L, tHe Mdi hgvrafdonm try sofd difd evendiomain.

ifi i ndi n ers being conpared o under

Comp}%ﬁ&l&éqcé}%é:v\geéﬁgiqge g_S menllbegrs may be assuayed easily in
vitro, for example using ELISA and/or by tagging a specific
reporter molecule to one binding member which can be detected
in the presence of other untagged binding member(s), to enable
identification of specific binding members which bind the same

epitope or an overlapping epitope.

Thus, further aspects of the present invention employ a
specific binding member comprising a human antibody antigen-

binding site which competes with L19 for binding to ED-B.

A specific binding member according to the present invention
may bind ED-B with at least the affinity of L19, binding
affinity of different specific binding members being compared

under appropriate conditions.

In addition to antibody sequences, a specific binding member

according to the present invention may comprise other amino
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In addition to anti body sequences, a specific binding
menber according to the present invention nay conprise
wo@riven2:ans noaci ds, e.g. formng a peptide or PCI/EP2004/009733
pol ypeptide, such as a foldefl domain, or to inpart to

t he nol ecul e anot her functional characteristic in
addition to ability to bind antigen. Specific binding
menbers of the invention may carry a 5 detectable

. babel , or o) onjpugated to a,toxin.qr enz e.Jg.
e e P Iy TBohaD BN CF Rkt ) POLYREEFAdPho Rl 20 o Folded
domatisordierso ofmp&st 006 the pabhoteyt caho8ngroganesh Snad

speci fic binding menber of the invention may LO be
charaffiyat et t 9 a2 €8k F toRotecabbl 1 F¥rtenRinfdcankigen.
spedi o6l daln @1 SYhotoxLs Bl egyl . 9RY tgd
P rom interle k’?‘%’*@éég(‘?ﬁ-g‘i}? Entoation Iﬁ,%i SR I
detectarl{la -Ufhel, | ot enfierion cogjd&dedgty, a TuortinNeer eazgme

Factor (TNFa). and tissue factor (preferably truncated
(€4 S5 #a%?% l,g%fgk?o?% ?53?%%%’:&:219). L5 See e.g.

W01/ 62298. Specific binding nenbers according to the

i nvention may be used in a nethod of treatment or
In Wierfivs of dheordesn oF beshels beflypathehoascal

| hod., ; tre . j ch. may_j de- 0, prophyl actic
ang??%atnﬁﬁ{ﬁ %fg%&%?é%éggi%$l%$§%$%ééyiﬁfat %ng%¥%3 i 8ht ey
be avnijclyadmamprices acwl oimsdébecnbe | of SAI thpadhedt aabiocidal or

cve 8% A0 ST oL, 5. 5pc e, B g rember of e
(SO0 S YEDY B0 P LY SOk ey (zev-

), tUueatalke riod iac GRrdyIC e Wil he Jir esentyd nueitd,on
i nclude tunors, especially solid tunors, and other

(prefefiadiy dfrymaiordgh b uantioyenest &7 - i hel veshgyes 1-219) .
See %9§ﬁg?%ip#k§§ﬁ%§j LLS, di abetic retinopathy, age

generati on, and angl onas.
Specific binding members according to the invention may be
used in a method of treatment or diagnosis of the human or
animal body, such as a method of treatment (which may include
prophylactic treatment) of a disease or disorder in a human
patient which comprises administering to said patient an
effective amount of a specific binding member of the
invention. Preferably, a specific binding member according to
the invention is administered to the patient by parenteral
administration. Conditions treatable in accordance with the
present invention include tumors, especially solid tumors, and
other lesions of pathological angiogenesis, including,
rheumatoid arthritis, diabetic retinopathy, age-related

macular degeneration, and angiomas.

Specific binding members are well suited for radiolabelling

with isotopes selected from the group consisting of ’®Br, "Br,



0 Specific binding nenbers are well suited for

radi ol abelling with i sotopes selected fromthe group
w@osiosisg of Br, Br, 1231, 1241, 1311 and 211PCT/EPIH04/009733

subsequent use in radiodi aghfsis and radi ot herapy. A

yet further aspect provides a nethod of producing a

speci fic binding nenber of the invention, conprising

| abel i ng a specific binding nenber with a

123+ r aeck-0i set eh r he gr consi sting.of Br,,
Lige. o3 T34 ] AR SR SLOUR S0 S PR oRbs 1
and gpedidtihedamdi ng nenber directly, tyrosine noieties in

the nolecule may be targeted. In this- particular
procedure, the hal ogenide, e.g. Br , I , At is

A yedXifdiged DY A APRIQRFI M E DX d & Srd %g(gi(%ZnSpeCific

(coated tubes), iodo -Beads, c oram ne -
bindggia msfmbercigiortdrey investtuenes utdmgmadide) Jethelliing he

resence Qf the active pharmaceutical ingredient (API
Specafﬁr?dibrlglc %abe Ty ‘%t&h . 1borJljsrﬁatr?eo,e ?Soegi%cét%(fl AR tne
grougsicatisietiryy ke pgérf pred, by?3pr e 12rabéttri pgqga2tiat |

bi -functi onal hal ogen carrier, preferably derived from
e.g. benzoic acid derivatives, Bolton - Hunter

To r@@fioiablee$hLeRARNE idend uati ' gne%bc‘e r & eccqrblr . EleyBYsine

be transformed into an activated species to .
molietdmjsugat éthet motlleeud-e amdyndegrieumedfed.ysilne teisd. dowest DEular

t N- t ' f tthe APl . Thi,s indirect, nethod al so
procﬁgg’\ﬂedegag ; oeeﬁ Sot'd t & adifol adbel thepeptiee Py an

dsGhenm - selecti @ the iy, g -
eoortIAIANIR, | SRR, |00 S IANEY| SRR nesa,
chlomapihier§t (bedieduecead thy fam-approapr-ate et I @gentde )

e.qg. ,stannous(Il1) chloride, Tris , ) ,
ete.( 3%, giﬁofﬁgﬁﬁiﬂc)epl‘?gg E%i%@ﬁt?@)ph@éfﬁwtﬁg:aﬂf ggrgredient
(APIGYSteine S -groups that can react with _the_ hal ogen

carrier. As functional groups for the binding

mal ei m de
Indirect labelling with e.g. bromine, iodine or astatine may be
performed by pre-labelling a bi-functional halogen carrier,
preferably derived from e.g. benzoic acid derivatives, Bolton-

Hunter derivatives, benzene derivatives etc. The carrier may be

transformed into an activated species to be conjugated to the s-
amino group of Lysine residues or the N-terminus of the API.
This indirect method also provides a synthetic route to |
radiolabel the peptide compounds chemo-selectively at the
sulfhydryl group of a cysteine moiety. The cysteine bridged
molecules may first be reduced by an appropriate reducing agent
€.g. stannous (II)chloride, Tris(2-carboxyethyl)phosphine (TCEP)
generating free cysteine SH-groups that can react with the

halogen carrier. As functional groups for the binding maleimide

and a-brom acetamide derivatives may be employed.



and a-brom acet am de derivatives may be enpl oyed. A
nmet hod of producing a specific binding nenber
w@emeneizmgy to the invention may conprise expr eBGI/RB2004/009733
nucl ei ¢ acid encoding the sgécific binding nenber
prior to |abelling the specific binding nmenber. Thus,
as an earlier step, the nmethod of producing the
speci fic binding menber may optionally conprise
A mé}ﬁfi&i N Cﬂr&id@i"ﬁ@ga %‘ﬂ’é@fﬁi&r‘b{ﬁ@{%&%&%é‘g Quel, ggn to
acid, 1.€e. nucleit aci'd conprising a sequence 8RGO 8
thetﬂﬂyﬁnﬂﬂnﬁ|MBXN¢QWHK}S&N&K@re§kE@ganmmﬁ@nd #ayd encoding

npr.i uIt rin st cel|ls under co |t|ons for
the psrpodﬁfc% &P 3“ T L RF el n{f* hepeReaific

blncmcngmn@ruféﬁ on THYs CAPrdsec 2 BLEP Hep; 80&1% ' H@tﬁ@g/ 8¢
urification of t he product. The speC|f|c bi ndi ng

ﬁhﬁl&R?Q%ﬁﬂquh&ﬁdﬂnﬂcmemh@rfm@ﬂ dptiowhyy comprise

[ ci d.._ and/ or Boover from
co SIS PR L T 20 Bl Ly Beic.
i.e. pmumﬂdﬂrIaﬂxﬁIddmprﬂﬁﬂﬁgrﬁﬂ$eqﬁehdé éﬁ&bdi@@aiﬁé sp8€ific

peC|f bi ndi hg menber (£ be isol ated and/ or
PG 1P 1 erS bl M5HGLON T ML §9 oetit P ohnaralyost

cell1&0mRIdese SRR NE IS QUS04 T8 o saaf(?nméucif‘]?@ blndlng

i ncluding at | east one additional conponent

membgi¥ar maceut i cal |y accept abl e exci pi ent. Thus, the
(1 abel l ed) specific binding nenber may be f or mul at ed
into a conposition including at | east one additiona

A metoupo REntp rautit tdsra rphardagatitdcal [rareptaddBation and/or
These and ot her aspects of the invention

, t.
Purl&ﬁga%éggr e dhien PRI ddihg ISH%?JO‘WCT NaDmember may
be 13RBEGitkiC a?l'd)@rn%u%@l%rd 1S A8 éwel{ cﬂ@ Ricleic
ng speci Tl Cl

pai r of nol ecul és which have m
aCld@n@ndd@ﬂhQECdﬂﬁiwnﬁmwwémnﬁ:@ells The 1solatlon and/or

purification may be prior to labelling. Alternatively or
additionally, the specific binding member may be isolated

and/or purified after labelling.

A method of production may comprise formulating the product
into a composition including at least one additional
component, such as a pharmaceutically acceptable excipient.
Thus, the (labelled) specific binding member may be formulated
into a composition including at least one additional component

such as a pharmaceutically acceptable excipient.

These and other aspects of the invention are described in

further detail below.



Lo

specific binding pair may be naturally derived or

whol Iy or partially synthetically produced. One menber
w@booshz33pgai r of nol ecul es has an area on its smmﬂﬂnnmwmmmﬁ

or a cavity, which specificddy binds to and is

therefore conplementary to a particular spatial and

pol ar organi sation of the other nenber of the pair of

nol ecul es . Thus the nenbers of the pair have the

TERRIOPEOEY of binding specifically to each other.
Exanpl es of types of specific binding pairs are
antigen -antibody, biotin -avidin, hornone -hornone

t e -ligand, enzyme -substrate. This
Spe%%%ﬁ?é@%?%%g§sﬂégéﬁgrned with antigen -antibody type

Thig ebeddotises Antrmbdoldyr nof esubgei 75 HESEFiDES BRich have
. lJtunogl obu| i n whet her natural or partly or wholly
bin S af 1§ pY ofivie ede Okl al Bloe coemberangt a

; it r t.ein i.S] n i.body_bi ndi

ope B XOSPL IR LD SO LSLIBANIPLIBR N LTS o

parigiadiyng wortes nl @a bl g ustodiscddb, Godvmertiyer déb, thd; ;ﬁang of
di. abodi.es The %resent i nvention is concerned wt

MOLSHOIE I Hhtd Doty ot BT BT ¥y i@ cavity, which

speci fH10g} o d 1St & A | 54 Nteh &s2r GHid é’&nﬂi&‘&é@g&f’% to a
Techni ques of reconbi nant DNA technol ogy may be used

partigUdadd i Firdom ad i B0 kd @l o egar ol ol @C utlee oo bieer member

ti y I iC it specificity of . the

of 3 chady gl eptles A Churel . LSaRee L) oLy o, £,
the ippeoglewe i mtfr duoliued ingy By ceinfiad Inigy tthe édﬁﬂér@@h@.@!«l! iMxamples

vari abl e regi.on, qr, the conplenmentarity determnin
of tryé’geisor?sfe @éﬁ%ﬁ)ﬂ%& it iFOdY 10t okt D ey dns,
biotQh-eenNstia)t HAMANS R M dd @@/ﬁjﬁ%fﬁ% t H-Pigand,

di fferent i mmunogl obulin. See, for instance,
enzypp-AUPSATgr.e -GB g8 638A igre tRRNA-1239400e rned with

antigen-antibody type reactions.

Antibody molecule

This describes an immunoglobulin whether natural or partly or
wholly synthetically produced. The term also covers any
polypeptide or protein comprising an antibody binding domain.
Antibody fragments which comprise an antigen binding domain
are such as Fab, scFv, Fv, dAb, Fd; and diabodies. The
present invention 1s concerned with whole IgGl antibody

molecules and mini-immunoglobulins comprising eg,~CH4 as

disclosed.

Techniques of recombinant DNA technology may be used to
produce from an initial antibody molecule other antibody
molecules which retain the specificity of the original
antibody molecule. Such techniques may involve introducing
DNA encoding the immunoglobulin variable region, or the

complementarity determining regions (CDRs), of an antibody to



A s antibodies can be nodified in a nunber of ways,
the term "anti body nol ecul e" shoul d be construed as

W@ o0080233¢8 any speci fic binding menber or substBCIVEP2004/009733
havi ng an anti body .anti gen -18i nding domain with the
required specificity. Thus, this termcovers anti body
fragnments and derivatives, including any pol ypeptide
conprising an i munogl obulin antigen -binding donain,

theV@EH§EHnﬁm¥é§an§r sholbys oL, papd Péﬁy&§¥3%hf£éﬁework

Chi nmeri ¢ nolecul es conprising an
regiwmeli ngf do e 1 e :0en e glinrah et obd Lised t$)ean0fzbﬁrlnstance,

ef ore_incl G oni ng and
BP- }gg]pglgls ’o%’%o?i]&éﬁél coﬁﬁ?b%dﬁgigoa(?e described in
EP- A- 0120694 and EP- A-0125023 . Antigen bi ndi ng domain
This describes the part of an anti body nol ecul e which

%b?ﬁéiqul@ss P d?%anmﬁi\e@kpnercua iEbsr b Hideay®, andei serm
"anéﬁ%ﬁg éﬁ)éﬁg&l&r % nstfh @f; SI%%g$§£§ ggy

ant | en |S arge an antil may on
spequafitd duilratigamterdfet her mb@ﬁhcmmwrén | $nt £ bR

an epito antigen binding domai n may be provi ded
an P O T P od Ve AR 6 A SR L by - Thus,

thiS Gl | Rt antd ady, f#AgiRnl: ol sid Mg, 1\?e§/H including

domain) . Preferably,” an antigen bindi ng donai
anY(RﬂﬁmpqnﬁidﬁwQﬂmpﬁﬂﬂhnq|qﬁnlmmunqglghukmﬂeﬁmtxgemrmihdlng

nti bod eavy_ ch variable re
done G A SR R Y e A (e L A b n
Chlmmmﬂw nmi@dmfﬁmrcdirfpr&ﬁnﬁﬁlafd Clnblilﬁdigllgjmﬁl_fn Wihdneg
show any si gnificant_ binding to nolecul es other than

domgify  §¥e SW Y Wieidi ng yad rré?r aéyothr% RC@fﬁfﬁ@I%tﬂeﬂl%oare

therdiRirCabl-a yaere &ignialy %@g@éﬁ% Qﬂ] dl%
specific for a partlcular epl t ope Ichis carrle y
antipodimiseref damtnydres] dim BivAct) 1040560 4 heends BReiZ-4 @1 25023

Antigen binding domain

This describes the part of an antibody molecule which
comprises the area which specifically binds to and is
complementary to part or all of an antigen. Where an antigen
is large, an antibody may only bind to a particular part of
the antigen, which part is termed an epitope. An antigen
binding domain may be provided by one or more antibody
variable domains (e.g. a so-called Fd antibody fragment
consisting of a VH domain). Preferably, an antigen binding
domain comprises an antibody light chain variable region (VL)

and an antibody heavy chain variable region (VH).

Specific

This may be used to refer to the situation in which one member
of a specific binding pair will not show any significant
binding to'molecules other than its specific binding

partner(s). The term is also applicable where e.g. an antigen



bi ndi ng nmenber carrying the antigen bindi ng donmain
will be able to bind to the various antigens carrying
wo b@semstope. Conprise This is generally used PCI/EP®04/009733
sense of include, that is tbdsay permtting the
presence of one or nore features or conponents.
Isolated This refers to the state in which specific
bi ndi ng menbers of the invention, or nucleic acid

- odi .SU I.ndj. U%Qgsrs, 144 generaldy, iy :
blndg?:%or ggr%éé vq'\n@t I%Jp{égigf%r esent r‘rl)va\gnétllcon% letro egndkfELCh s
carried @iyc aaciuthbwid lofbearfriegror, sibsttanth aldge futee gfecific

., material with which they are nat La%bélas oci at ed, such
01nd} g% REP oI FeRtded 6 HUCIE Tt AU WIHAHT O Lhese
able@h® HawRd i thkeiva MUY &lneMdd OBy rRf e epitope.

environnent in which they are prepared (e.g. cel

cul ture) when such preparation is by reconbi nant DNA
Com technol ogy practised in vitro or i vivo. Menbers and

PhdE%i ¢ acid may be formulated with diluents or

Thisadjsuv@ilesaang siddd ifrorcHy atdnalopumpdsese beciswl o etb say

- for exanple the nenbers will normally be mxed with
permgéitdmion the MFEenSE Al OLMRF S I CoAT S QotFpRenents.

pl ates for use in i Mmunoassays, or will be mxed with

phar maceutically acceptable carriers or diluents when
Isolaged i n di agnhosis or therapy. Specific binding nenbers

. e glyc | at ed, either, natural.ly or_.by.syste of
Thlsh%&%&lso LS PRURSAS: 1O ddi (Sé?egc.l%%)b&fy (‘E%Ei&fs of
the 893E0RQIh ,celd Smudlreitdq%)birm)érﬂﬁ)difrﬂj’ KA hdfng members,

.. _produced by expression in a prokaryotic cell) .
willyggnpeadylivatosd ImB@coansangs ival iy e sutesqpt jrvention.

el g R 4 SR R0 e O BT o o
matetriels paditf iwdd ahediharys aofe whitcirally associated such as
other polypeptides or nucleic acids with which they are found
in their natural environment, or the environment in which they
are prepared (e.g. cell culture) when such preparation is by
recombinant DNA technology practised in vitro or in vivo.
Members and nucleic acid may be formulated with diluents or
adjuvants and still for practical purposes be isolated - for
example the members will normally be mixed with gelatin or
other carriers if used to coat microtitre plates for use in
immunoassays, or will be mixed with pharmaceutically
acceptable carriers or diluents when used in diagnosis or
therapy. Specific binding members may be glycosylated, either
naturally or by systems of heterologous eukaryotic cells (e.g.
CHO or NSO (ECACC 85110503) cells, or they may be (for example

if produced by expression in a prokaryotic cell)

unglycosylated.

By "substantially as set out" it is meant that the relevant

CDR or VH or VL domain of the invention will be either



t he sequence is set out herein. By "highly simlar" it

is contenplated that from1 to 5 preferably from1l to
wad2@aoB3as 1 to 3 or 1 or 2, or 3 or 4, substiPCI/EP2U84/009733

may be made in the CDR and/é® VH or VL domain. The

structure for carrying a CDR of the invention will

generally be of an antibody heavy or |ight chain

sequence or substantial portion thereof in which the

ider@R41S d@qai@silyatsﬁpipzs;ﬁtt@%k@&%ﬁé@?f‘ﬁé&gré?iéﬁﬁ GPRahich
of naturally occurring VH and VL ‘anti body vari able
the FHfITRCencdderlt byut daerabged Bymiimbghbbusimibenbsit is
t l.ocations of i oglobul j n
contid |l%qé§d%(na§l?n€f]&n%yfb€5 et e?%?%eejgg%gyrf%ejnciéot% such as
1 tqRabkat,l br 2, ebr ab ,oSeguengest DEuI O4 £i A%y Obe made in the
I ol ogi cal Interest. 5th Edition. US Departnent of

CDR /tqoﬁfa Huntlh BIPAkes. 1991, and updates t her eof

now avail able on the Internet _
(http://immno. bme. nwu. edu or find "Kabat" using any
The $dgeh vargifiny) camPrelfrer ablGRR o TORanm meemci oh sefLEence

' in i i ed CDR in
oon I 1 e s bl 1S BTl e S GRTD
substthertdaefl. ptieildd SR AIR3 andirprcH kh Ve KOR3s SRAUENCESt

sybstantially as set out herein may be used in - o
Locakl one Codd SSRsEW st dthe KPRrads emturadeht i orcanding VH
[ f; t c .t | S, carried as a
and :v% %h%&%raoﬁ]@ﬂgaa{}?aoraﬁ iragcﬁ{alc'ﬂs:iséﬁldvogelagtﬁ% oot ri"’hr,lgea{
immupleg lodsd imaydres .or Thes wistarttimds pord ilocdthesaofer A

. i.al Al [ nogl obul i n vari abl e
i TR B e A SO R TR L goe ference
to (kapethek w.tletl hal,r JfRMQN RE THRYPRWIK JLUMNHol0gical

Preferably, the portion will also include at |east
Integgghe 86% SFidilcher Usr Dspirtaenthef Health and Human

Services. 1991, and updates thereof, now available on the
Internet (http://immuno.bme.nwu.edu or find “Kabat” using any

search engine).

Preferably, a CDR amino acid sequence substantially as set out
herein is carried as a CDR in a human variable domain or a
substantial portion thereof. The L19 VH CDR3 and/or L19 VI
CDR3 sequences substantially as set out herein may be used in
preferred embodiments of the present invention and it is
preferred that each of these is carried as a CDR3 in a human
heavy or light chain variable domain, as the case may be, or a

substantial portion thereof.

A substantial portion of an immunoglobulin variable domain
will comprise at least the three CDR regions, together with
their intervening framework regions. Preferably, the portion
will also include at least about 50% of either or both of the

first and fourth framework regions, the 50% being the C-



first and fourth framework regions, the 50% bei ng the
Ctermnal 50% of the first framework region and the
woRdosozasmal 50% of the fourth framework regi onPCT/EP2004/009733
Addi tional residues at the M%erninal or Cterninal
end of the substantial part of the variable domain nmay
be those not normally associated with naturally
occurring variable domain regions. For exanpl e,
terOnst rags ion ie Sﬂﬁﬁétﬁ'ﬁr&h@@bf‘]@ F@@P@ﬁsaﬂé b E N-terminal
present invention nmade by reconbi nant DNA techni que
50% rﬁafi/ s i Quith tfeamewe viguce g oon of Mldbeichakr nenatues at
r dues, en £rs |nt ucedtofac:ll tate
the Ifgﬂm ng%o‘—ﬂ‘rs'L ocgﬂeéj %Ir#lip)lqu At Ton % dh S pgpntial part of
the n&mapih]ai idmesitrepsa y neé uvleoéélmémtm@ﬂwéill?nagéthQB@&Sw:Lth
oi n vari abl e donmi ns of the invention to further
natuﬁ' & BT S 3 e ik PMARUNERS BBt i n Reavgxample,
Shaldis,oPtdyer t b
con diSiorPid¥erspiati el %ﬂ?&l %&f%&ﬁgéﬁf% &; n‘(élg %éﬁgfgt

di scussed in nore detal
inverdl iegulma dec dor digpnitol nadret mtﬁsarEchnm@Jﬁs (maij:esult in the

ed Ct | end t
ey YT Gt ORGSO 1 | ST ARG Ruhbkers

1ntﬂa@umed3tdﬂﬁﬂd¥ilﬁHﬁﬁfﬁﬁﬂﬂﬁhéjéﬁﬂﬁﬂﬂg% ﬂ&hfﬁﬁﬂit?@ntgteps.
being labelled with Br, Br, 123I, 1241, 131l and/or

Othezflf}&tnlpéﬁé&ﬂfqnc SR ﬂ@%r@%fmmdw@mm onf nhynkers

to REd %%I gd et ctional
° Japel . Det ect Og%aq]ns:ﬁcc&; are ceflescrl elf]o%% o Protein
Seqqammemm@n@b@mmmmlrmmm Qﬂ%lrﬂi other

hneti u I ndiu Yttrl Copper,, Lutetium or

Varlﬁ% i (ér%mank‘ part if &rﬁ[g@ grrdistaseed rggreore
detalll mel¥w.Y, 177Lu, Cu and Cu, which may be attached

to anti bodi es of the i nvention using conventi onal

chem stry known in the art of antibody inmaging as

e hb [ radj i S that nm be used
T e S0 Vot g, MRS Y TR
invention, VL domains may be attached at the C-terminal end to

antibody light chain constant domains including human Ck or CA

chains, preferably Cx chains.

In addition to being labelled with'mBr, 77Br, 1237, t2ap 1317
and/or *at, specific binding members of the invention may be
labelled with a second detectable or functional label.
Detectable labels are described below and include radiolabels
such as radioisotopes of Technetium, Indium, Yttrium, Copper,
Lutetium or Rhenium, in particular °*rc, °°"7c, 186Re, B%Re,
“1n, %y, %8y, 7y, ®cu and $'cu, which may be attached to
antibodies of the invention using conventional chemistry known
in the art of antibody imaging as described herein. Other
radioisotopes that may be used include Zme, 67Ga, 68Ga, 43Sc,
3¢, Monm1n, 9Ru, $2cu, Sicu, B6y, 88y, S0y 12, 16lpy,, 13gp 1664,

5gh, Y"Lu, "?Lu and '°F.



Sc, min, Ru, Cu, Cu, VY, VY, Y, 121Sn, 161Thb, 153Sm

166Ho, 105Rh, 177Lu, Lu and F .Labels also include
wepwgoesdieabel s such as horser adi sh per oxi dase. PCHBR1084/009733

further include chenical noléties such as biotin which

may be detected via binding to a specific cognate

detectable noiety, e.g. labelled avidin. An exanple

| abelling protocol is as follows : To radi ol abel the

LabeS_L%e%'lféd: f%idldidw dBIRRL S  Lhd £t Yon the Ky SE 8 8 sh

dged nolecules are first reduced by an appropriate
perorxadimawg dgarat] . i ridteanniousl (dd )didrordalle mdreisi€¢@-such as

Cargﬁgﬁgghaﬁéﬁpga Eﬁéﬁﬁdvﬁ%%]%EHfrat;q% fr?ﬁ%gﬁfie cognate

deteldtau:tUes rRAldd G Uladlg pricgedured  4-hedper met al at es
obt ai ned from an instant generator system are reduced

by a reducing agent e.g. stannous (ll)chloride in the

An eE’J %‘i'&cﬁﬁgfel?ge?apkb‘cél%l' § gand fo%l?w?d' umtartrate

t he S are provided ow in the
experlnental sectlon) . Indlrect | abeling with e.g.

i ndi ttrium s or techneti rheni um
To 1o o@bsr toPnBHeR) Chb oP LR AP G 5 T g TR
cystlig@ndripgetenabbyuderi ¥ed Fipgtetdyheng W &M NSpropriate
tetraacetic acid (EDTA) ) di ethylene triam ne

redugdpgaagenicc cadi- dStETPAYs (Eytrbhexrydel, ZTeiafdne

carb%%&%%ﬁ§gibﬁy??thFF%EE%FRF&QMéggggé %é%% %&%Rﬁ%ﬂﬁ SH-groups

thattbbath¢beMewﬁehraaﬁtapeheaa@ceTCCOﬁcmd (ITHA)is particular
7,10 - tetra zac cl ododecane - tetraacetic

orocsHie) DORR) DOEa L5 15 LEF, G95eyErOnBHRInGIN I LaRE Gensrator

syst%h!%%%tk%dﬁgbg EQEEA%ed&cfm§ ddent e.g. stannous(II)chloride
tetraazacyc ot et radecane- N, -tetraacetl c acid

in t@EEpApsengecgﬁt@a;@pyilhangb1@@nqN$@Q),sodlum tartrate and
the ﬂ%&cﬁeé%giiéyér rb9'¥%aQ§ below in the experimental

section).

Indirect labeling with e.g. indium, yttrium, lanthanides or
technetium and rhenium may be performed by pre-conjugating a
chelating ligand, preferably derived from ethylene diamine
tetraacetic acid (EDTA), diethylene triamine pentaacetic acid
(DTPA), cyclohexyl 1,2-~diamine tetraacetic acid (CDTA),
ethyleneglycol-0,0 ~bis (2-aminoethyl)~-N,N,N’,N"~diacetic acid
(HBED), triethylene tetraamine hexaacetic acid (TTHA), 1,4,7,10-
tetraazacyclododecane-N,N",N" " "~tetraacetic acid (DOTA), 1,4,7-
triazacyclononane-N,N',N'"-triacetic acid (NOTA), 1,4,8,11-
tetraazacyclotetradecane-N,N',N' " ,N" " "-tetraacetic acid (TETA),
mercaptoacetyl diglycine (MAG.), mercaptoacetyl triglycine
(MAG3) , mercaptoacetyl glycyl cysteine (MAGC), cysteinyl glycyl
cysteine (CGC) to either amine or thiol groups of the specific
binding member. The chelating ligands possess a suitable

coupling group e.g. active esters, maleimides, thiocarbamates or



(MAG ), nercaptoacetyl glycyl cysteine (MAGO),
cysteinyl glycyl cysteine (CEC) to either am ne or
wao bhosl2pioups of the specific binding nenber. AEEEP2004/009733

chel ating |igands possess al8uitable coupling group

e.g. active esters, nal eimdes, thiocarbamates

or a- hal ogenat ed acetam de nvoi eties. For conjugating

chelating Iigands to am ne groups e.g. e-NH -groups of
ne.res revious, reduction of.the |-19-

o ha ST S RSE R eg. MPea ELE e F RoqSSoH PREERT | P Lating
nga%%%c'tf' %519@%9' B9,IBTICE TR ORGSO UAILENG B0 e

activate halo e rier c ai ning

premﬁﬂﬂsomeeutmﬂenseﬁethedLﬁﬂensthecgmp@@n@oﬁs|ﬁ&tngeqﬁlred.
Br, Br, 1231 1241, 1311 and 211At to a |lysine residue
or Ntermnus, and to a cysteine resi due of the

MetIRRECIdA O i 1 rrggh SEADEF 3 ¢ e AL ALY CREPT ESRprise
conj ugating the hal ogen carrier to a lysine or

conjeiggttdinge ares eluey atfed Hel speudtfianal mk@gmn@@rmm to

er m of the Spe i fi,c din nenber Ei
Contarﬁbmtg; a(Qu OLOS] TR neclreecsfiecfge raor{][(lJIgE( )T ?%résmtlng
of "fes) dﬂeror e Nier Aflqusindmiyabe tbataelllyedrw tre dikRie Dr N
same or a different radioisotope according to the
terninpsnt iBgis tSb@clqif%t%Trrh?dlrrﬂflﬁ%%?o &is e tHeepiEkenpinding

mem]deri“vem'l‘h%n n@@u&f%ﬁﬂp%rﬁﬁkl@e L&ﬁfjjdgrhﬂﬁ(?o@t? 0rii.alogen

diagnosis or treatrment in human or animal subjects;
carygreef éroalsl Vi yruimen. o They Speioid ixedgichel gk 'tthe‘ressmcc:sfme

in 3B g il Ly e 0 51201 LIS AR,

membdit | MMM 0 PrBtirdes fretinods cgfstterleeé NBdE 1 GRS ML) a
adm ni stration of a specific binding :5 nmenber as

lYSlmeov—"e@édiuepr%ﬁ e 0t i e idBifpo S1a difs gkl ed gl gucthe
same! os.cp%c'df 'ﬁ %u ddé&)q: fnagSL{PJ] i‘?nec‘pﬁ%%%i?lon.

bi ndi ng nenber Int ture 0 medi canment
adm ni stration, for exanple in a nmethod of making a

SpeéT%%EF%q%%ﬁng members of the present invention are designed
to be used in methods of diagnosis or treatment in human or
animal subjects, preferably human. The specific binding
members are especially suitable for use in methods of

radiotherapy and radiodiagnosis.

Accordingly, further aspects of the invention provide methods
of treatment comprising administration of a specific binding
member as provided, pharmaceutical compositions comprising
such a specific binding member, and use of such a specific
binding member in the manufacture of a medicament for
administration, for example in a method of making a medicament
or pharmaceutical composition comprising formulating the
specific binding member with a pharmaceutically acceptable

excipient.
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or pharmaceuti cal conposition conprising formulating
the .0 specific binding nenber with a pharmaceutically
waewepesid e exci pient. dinical indications in MI/EP2084/009733

speci fic binding nenber of th® invention may be used

to provide therapeutic benefit include tunors such as

any solid tunor, also other |esions of pathol ogica

angi ogenesi s, including rheumatoid arthritis, diabetic

: LRO : | at cul ar e
L e e L iS4 180 Sari g Fises of the
invenvéphi naynay bheedsed pmoalﬁ@im@@ra@emm&@tMQNEﬂﬂttﬂnblude

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

tume%ﬁléHCHa9S|ﬁevuaelﬁﬁoﬁﬁm05at@éSPreébﬁéntFS&Pné of
patﬁb§§§§@a9raﬁb§8§@%@sh@ al%%ﬁ%@lﬁ%tkﬁghﬁg@dy&‘éygﬂff%¥%

adm nistering to sai d patient an effecti ve amount of
diabpetrf retbhadkhgynrenger refl attleel maveiiirodegenefrertaluny, and

the treatnment is radiotherapy. Conditions treatable in
andiel8rdance with the present invention are di scussed

el sewhere herein. Specific binding menbers according

to the invention may be used in SPECT inmagin PET
SpepﬁﬁgPn@lﬁﬁénﬁh@?ﬁﬁ?rSP@@F@ﬁﬁé@gl§@t§b@slﬁ6ﬁn PROTmay be
use n?ﬂ' égﬁ%g ?flgigf%%gnks%k tpé Rk fﬁerdah§$¥qp%ody,

or 4 I'S a preferred isotope use

suchnashermpyhoBUeftorehemasa dafvhdichf ewentinicdatdepesophylactic
era

one elenent f p th . .
treg PR be T BRuR! o BrobnaY: BaSeErTa P RUBER Behtsat hich
compdeBbkCabimihhksekr$ngn tadvantiaga tsemparnad el tatRemount of

approaches which are using In-I|abel ed derivatives for

a Spﬁﬁgfhg bihngiagr mepbpre@ifcthendnyesdiionr i biriederablihe the
tre%ﬁégﬁl | Y€, d%é@ﬁk?gg&her%BﬁﬂE%E ﬂ%r%¥%%%$%§e i@?%%%ordance

|str| ut1 on correspon
withabkkedresent invention are discussed elsewhere herein.

Specific binding members according to the invention may be
used in SPECT imaging, PET imaging and therapy. Preferred
isotopes for SPECT imaging include '?°I and ®'I. A preferred

1241- .

isotope for PET is 1317 is a preferred isotope for use in

therapy.

Due to the use of different isotopes of one element for
imaging and therapy the biodistribution of the respective
immunoconjugates is identical. This is an advantage compared
with other approaches which are using 'In-labeled derivatives
for imaging in order to predict the biodistribution of the
respective %°vy-labeled therapeutic derivatives because the
biodistribution of corresponding **In and °°Y labeled
derivatives could be different; see Carrasquillo J.A. et al.

(1999) J Nucl Med 40: 268-276.
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derivatives could be different; see Carrasquillo J .
et al. (1999) J Nucl Med 40: 268 -276. Accordingly,
wo eooshzsimspect s of the invention provi de net hpGBEEP$004/009733
treatment conprising adnini s2¢ation of a specific
bi ndi ng nmenber as provi ded, pharmaceutica
conposi tions conprising such a specific binding
menber, and use of such a specific binding nmenber in
Acc§981H§ﬂ#ba%hg%%e9f gﬁgg@gg%gggaﬁfaav%:gﬂﬁf r%k!%% methods
of pheanmeeutboaprdempgsaﬁm@nlgmwamusmn@ff@rmWeﬂmﬂublﬂyhding
speci fic binding nenber with a_pharmaceutically

memlaeaeats anf@Véséefip. Bﬁﬁrmapﬁuééé;élldéﬁé‘é’%lttﬁoﬁlﬁe cm%ﬂlng
suchnae%eemfleomeaahbpﬁém%&lv' ded TRy be %C&@hm LIl £ ¢

to individuals. Adninistration is preferably in
bindihgrapebeircahl ghef ieotifeetameunt:" 2 teidd cesiemg for

h b fi ' Such b fi
confH LSRR LOSIOMBEELI L 10 BoRLenL SUSh benelt o

or ﬁh@rﬁ@béatlaﬁmuBbm@@ﬁhBhéhebéﬁprQBQngaE%r%ﬂqatlng the
time-course of admnistration, will depend on the

speqif ifebaRdiBgvEENPGroMihat PhakBRRgULAcaLdY. acceptable
excf%§§ﬁ£|pt|on of treatnent, e.g. decisions on dosage
I's wthin the respon5|b|I|ty of genera
practitioners and other nedical doctors. Appropriate
doses .of anti known in the art; see

d ]
I {GRTHARRCOVEh BPeapzerT081) Al AREOn) CARBEPoA Fions

pro@ﬁ&e@GﬂayBﬁgsﬁaﬁﬁnﬁétereﬁtt@'1nﬁl%@ébaﬁgt'b@@%ﬂnlstratlon
Innunoconjugates and Radi opharnmaceuticals 4 : 915-

is ppofepaldlipssi i ﬁhﬁﬁ?pgéta@ﬁﬂhvSﬁéﬁ@@taN@n@ﬁ@mnmﬂ, this
belé?g% f§£&98n¥”£g Qﬁgﬁrbg§8§#F§gé eﬁaéggkupon Pﬁg benefit

taneously or sequentl a
may clomdati baato bmelxeaaeﬂonSpEchtimebsndbng gphbebs .of The
actugf gégﬁggtadgygfgkggedlngggdkgge and time-course of
administration, will depend on the nature and severity of what
is being treated. Prescription of treatment, e.g. decisions
on dosage etc, is within the responsibility of general
practitioners and other medical doctors. Appropriate doses of
antibody are well known in the art; see Ledermann J.A. et al.
(1991) Int J. Cancer 47: 659-664; Bagshawe K.D. et al. (1991)
Antibody, Immunoconjugates and Radiopharmaceuticals 4: 915-

922.

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

dependent upon the condition to be treated.

Specific binding members of the present invention, including
those comprising an antibody antigen-binding domain, may be
administered to a patient in need of treatment via any

suitable route, usually by injection into the bloodstream
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those conprising an anti body antigen -binding domain,

may be admi nistered to a patient in need of treatnent
wor@samp1sui t abl e route, usually by injection PCL/BP10b£009733

bl oodstreamand/ or directly i%%o the site to be

treated, e.g. tunor. Preferably, the specific binding

nmenber is parenterally adm ni stered. The preci se dose

wi | | depend upon a nunber of factors, the route of

and?&@aaﬂ?QEtl&h§n§bz%h@nglkgcﬁg'B@ Qgeg@%dar%ﬁﬁkgéﬁ%or.

treated (e.g. tunor), the precise nature’o
Prefarabosy thegspﬂh@EQCIQGhdAnglmemyemohecwa&emﬁdﬂally

i moupogl gbul i n _nol ecul e) an e nature of any
a0 L EReE e | KBel PoReoerarondl HiuleCaPEbEnag oD & umber of
facaﬁtstSMenEba@@|@f Ark¥pheal , aﬁhbbggﬁed@%%.w&éaﬂ¥% Rt the

the range 10- 50 ng. This is a dose for a single

are@r%ﬁtﬁ%nFr%Ptﬁﬁ aguBt pamPent, thRi BRerdgebeature of the
d I n nf,ant and
anc B0 b5 0F catp 2 3RS, ~hEePEo, PPEPRETE | RiBRspor i on

oro er anti

immunogbbbcbiarmméeghne ) Tr eatimehtsnaayrbeotfepedt e@talctable
ly or nthl¥ i nterval s, at
e

dai | -
12b§ Pt bRt BRI BR ot rotbhocheliare ShBcREAbBrHURadceute. A

typﬂ@@beéﬁtﬁﬁoﬁﬁedgé@Sﬁmil'B¥eQB'QHe“kéthSQQL%b he.
admnistered in the formof a pharnaceuti cal

composi tion, mhlch may conprlse at | east one conponent

d t e g
Thléhd?ﬁ%c%% |ca C%ﬂ%%ggglo §°3 %%?g ﬁgE?B ?ﬂEIﬁr8§§ﬁFnt
wh1¢mvaWIMm pﬂ@ﬂofﬁtoﬂSElynad@ﬁ@tQ@nﬁ@rWthBlHB@npéﬁge@hfants,
vent i nprise, in addition to active

.
and | @t ?St% pﬁ%FnﬁE%%Fl%%F%?O%ﬁcéﬁfﬁﬁté éRrcbppeartion to
mol&@iTd €rwe DU £ €7, 7 5L abhL1 68 O Béhféﬁgﬁ£§&'§ksd%§hb, twice-

known to those skilled in the art mat er
weelshipul e Pel nore traxik ch andisheuval mptat ntlee f ét ecwethohhef the

phy§¥éﬂ§ﬁ@y of the active ingredient. The

Specific binding members of the present invention will usually
be administered in the form of a pharmaceutical composition,
which may comprise at least one component in addition to the

specific binding member.

Thus pharmaceutical compositions according to the present
invention, and for use in accordance with the present
invention, may comprise, in addition to active ingredient, a
pharmaceutically acceptable excipient, carrier, buffer,
stabiliser or other materials well known to those skilled in
the art. Such materials should be non-toxic and should not
interfere with the efficacy of the active ingredient. The
precise nature of the carrier or other material will depend on
the route of administration, which may be oral, or by

injection, e.g. intravenous.
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precise nature of the carrier or other material will
depend on the route of adm nistration, which may be
W@e@b/023318 by i njection, e.g. intravenous.For PCT/EP2004/009733

intravenous, injection, or i2ection at the site of
affliction, the active ingredient will be in the form
of a parenterally acceptabl e aqueous sol ution which is
pyrogen -free and has suitable pH, |soton|C|ty and

ForStAPLLLLHouTNOsE 18k Sobe! arant skl 0.t he Aty ar e

wel e re are sui't abl ol"uti ons "using,
afféxahpbe, tbetentmveemngkeeleuehwaSleéldmr@MdNﬂdkm of a

Injection, Ringer:s Injection, Lactated Ringer's
ParPRFELRL O, *PFENGPULEI FELCONPABPIIEEPS, "Brfors, Pyrogen—free
andaﬂésoétﬂﬂabﬁeaﬁg/053@%5%50@@9'%h&e§tﬁEXlQ%¥inc%g%%%

as required. O A conposition may be adm niStere Aorra
relgyaih ebirbl nhki bhewpth orhewefleabhents, peiephere suitable

ly L endent on th )
oo13LIULL AUEOHS) EOF, SEHETL 2| bH-CREENERNC YRS LR, 5 ot
Chlohedadnmmestran;onl@@esustabhecd@§e$ ohcpaiBdlRihgkirels

S such as non-steroidal anti-inflammtory drugs
Inj?%tgonasp???ﬁerﬁéFhE%FanﬁFabF%aﬁﬁéﬁenbéffﬁéﬁmpﬁ@teﬁyldants

andﬁ%ro@%@é§3a§&991@§snﬁéﬁhbgelneiuﬁgg"QQEEe

present invention provides a conpri |ng cau3|ng
:0 allowi ng binding of a specific binding nenber as
such, bi ndi ng

d h t
A c éﬁgéd’?a%%elflae /o T g SR pr i adit ni St FARPARCBROR with
oth@memréamm@mmﬁjn@lﬂ@@beélm@ltﬁﬂéb@bEya@kdséaﬁggtﬂglﬁy

cific binding nenber, or it may take place in
dep éa%ﬁ YRAD SRFmFRNGHE EPR SO WestBeatsdbl oPthag, treatments

may ﬂﬂﬁﬂwﬁatﬂﬁemgﬁﬁﬁélsth@P@QO?PrgﬁiPéﬁfel8836% ?%flnlty

chr omat ogr aph e anount br ndin
rel%ﬁﬁuﬂﬁﬁﬁ&mﬁﬁﬁh a9 ExBmyoidal anti-inflammatory drugs

(e.g. aspirin, paracetamol, ibuprofen or ketoprofen) or

opiates such as morphine, or anti-emetics.

The present invention provides a method comprising causing or
allowing binding of a specific binding member as provided
herein to ED-B. As noted, such binding may take place in
vivo, e.g. following administration of a specific binding
member, or nucleic acid encoding a specific binding member, or
it may take place in vitro, for example in ELISA, Western
blotting, immunocytochemistry, immuno-precipitation or

affinity chromatography.

The amount of binding of specific binding member to ED-B may
be determined. Quantitation may be related to the amount of
the antigen in a test sample, which may be of diagnostic

interest, which may be of diagnostic interest.
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be determ ned. Quantitation nmay be related to the

anount of O the antigen in a test sanple, which may be
wo@Roodizgmosti c i nterest, which may be of di agnPGI/ER2004/009733

interest. The reactivities of2&ntibodi es on a sanple

may be determ ned by any appropriate neans.

Radi oi nmunoassay (RIA) is one possibility. Radioactive

| abel l ed antigen is mxed with unl abelled antigen (the

Thetesicsatptersapd ahktoweditQ Bhnd Lamphe ﬁ%&iggdﬁegermined

Bound antigen is physically separated fronrtunboun
by apyiyeprandiehe mapbAt oRadadivamuhpeesapt i(§EA)basndnto

; i bod i ned, _Th re_antigen there is.i
pos e Y D ol BB EnBBtbi: T genvierl Wk
unldlpelhed aahtbody. (Aheotpsti bhvpeld) Ndhadaassaxamy 8hse to

be used with_non -radioactive antigen, using antigen
the GntHPadit ogBeUNAnRBEI 98" alF cPbY E&Fa by ceabarathd from

unbd&ROr 3 ©F ; eghher fRY  hg A fLHO hgosphor _o
| aser dy%a@r%!ith spect r al |§§Fsié?a%§§ij§%§§%‘6% %ﬁeﬁgen bound to
the @R ety chatacnenedt i cBhe Snotabiet f feor oobreMmes in the .

' fluorescein, .rhodam ne, phycoer rin and
teSﬂr;%_ ed- u%%%l]éa%h?%%b‘é%i%ngjy%_ni‘ﬁ{v:igd]@lnd to the
antidiedg nolenzomih &l tikd NeInd BPOrd 888y i MGy USLso be used with

macronol ecul ar col | oidal particles or particulate
non-raErgatt SYR ARkl g2t ext ba@ s hbgemrer cah camabogue linked

to dTBARYHG OF ampgnet 1ol ogical ly or
° Chemcally I%Cg% ve agenitvrget‘ﬁ%t?o%ér)lr J??Jgeg(flll%e ofay be a
fludnedivagtd y rasehaetect bder siynarsti ospectvisUay | Ysolated

erved, el ectronicall etected or otherw se
abso?(gjcolrodleod.r THESE 1ot e%lﬁ]écd‘iﬁv%%%zyn%él?ﬂ*#%%
flucsaiciysee d eatdlians thalrdrvel pp afcshange %i&éé{g{hrin

cause changes in electrical properties, for exanp

and frgp i be mitidahle |Shrowgdeble, dyrr indlaide

di a8 @SN L 44 ansi tions between energy states result in
characteristic spectral

Other reporters include macromolecular colloidal particles or
particulate material such as latex beads that are coloured,
magnetic or paramagnetic, and biologically or chemically
active agents that can directly or indirectly cause detectable
signals to be visually observed, electronically detected or
otherwise recorded. These molecules may be enzymes which
catalyse reactions that develop or change colours or cause
changes in electrical properties, for example. They may be
molecularly excitable, such that electronic transitions
between energy states result in characteristic spectral
absorptions or emissions. They may include chemical entities
used in conjunction with biosensors. Biotin/avidin or
biotin/streptavidin and alkaline phosphatase detection systems

may be employed.
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absorptions or em ssions. They may include chem ca
entities used in conjunction with biosensors.

w@ewsioza3ss/i di n or biotin/streptavidin and al kaPCTEP2004/009733
phosphat ase detection systend may be enpl oyed. The
signal s generated by individual antibody-reporter
conjugates may be used to derive quantifiable absolute
or relative data of the relevant antibody binding in

S ( d,te .. » Lhe-pt Lnventign
e e b gs P B Sk U R R B e e
COﬂ@@@@EéeSméprbbindbﬂgtbOdEBngdWthtaﬁiabﬂ%Cbb%?lute or
bi ndi n nber whi ch_both binds the antigen an
releBhﬁ?igéggaO@ GBRair R LENEPEdRAGIROEPRPMER NeitRo S@ard es
t i gkky)yas set out herein, preferably a VH
(nogﬁﬁgiﬁﬂgon%ryéing VH CDR3 of SEQ ID NO. 3

Conpetition between bindi ng nenbers may be assa¥ed
easily in,vitro, for ex l e t.agging a_specific¢c, .
e RS erYal "Bl e ent GUGAECE: FrKE RaRBeR REEH Hidn Hgeding
memlbet egh e6hi BohpetpEegercpiafiayhes BD-a9gednbbndi Rpecific
. _menber(s) , to enable identification of specific
bingingi whichhbekhpbhadehEhsapBtéprhopadocoaprises a v
r [ pi, t (¢ L1 j.00 . 0Ry r.m.ned _f or
o ot e Latng he LI R ne g b C P e R Ry = PEoEEh e RS, ey Bet
out aheréPd, 1996ferAbsystaveddahaye, comphodingf VHr &S 8F SEQ

i fic,bind . ccording to the invention
1D ﬁﬁ;cioh%??%@eﬁig%ggg?%é%sgeoﬁﬁﬁélﬁacW@m °Z8i BaYahng Aayaved
easﬂpyi@ﬁ?&iﬁrbﬂVﬁbﬂeeﬁéhbyéiB? Fﬁé&iﬁ@'hssE€@§Eip reporter

condi tions for production o he specific binding
moleiperto Speei biedbradnagbaeniseishananeheodetigetied éincthe

' e 0 rdj r % r_use.in

S R R L RO RS

idepurffcadior.gf $penifheibindingaherb¥irsOoRAERh, biAd the same
i r r

epi€%§§“§¥“$§J$ egfagpfng epitope. Competition may be

determined for example using the ELISA as described in

Carnemolla et al. (24 199¢6).

As stated above, methods of producing specific binding members
according to the invention may comprise expressing encoding
nucleic acid, and may optionally involve culturing host cells
under conditions for production of the specific binding
member. Specific binding members and encoding nucleic acid
molecules and vectors according to or for use in the present
invention may be provided isolated and/or purified, e.g. from
their natural environment, in substantially pure or
homogeneous form, or, in the case of nucleic acid, free or
substantially free of nucleic acid or genes origin other than
the sequence encoding a polypeptide with the required

function.



honbgeneous form or, in the case of nucleic acid,

free or substantially free of nucleic acid or genes
w@eoogiozs3et her than the sequence encodi ng a pol BEEPP100€009733

with the required function 28ucleic acid used

according to the present invention may conprise DNA or

RNA and may be wholly or partially synthetic.

Ref erence to a nucl eoti de sequence as set out herein

I | cifi :
N nee, Shg ohormacets . HA Do SeuT ol FhetRR may
comppisrd fINA se@i@hcand mavilsd khoslgubstpaut€dlior synthetic.

unl ess context requires otherw se . S%stens for,
Ref Y Rg Arft DAPHELSIIn BTTACHOF ypepts Heokh Bepaifet y
enc@fpdhddderenndasd 1 cehls @ €n Wehd g@@?@fié@iééghéngg§tand

cells include bacteria, mammalian cells, yeast an

eNCARRAR /6 rausRY Steheculmmeth aphe espet] hibsd avaghabkte in
. 'y ; [ a_heterolo S, pol ypepti de
uni ) HR i eRB R L A PO R PR PERe R0,

othdransder ki dney cells, NSO nouse nel anoma cells and

many ot hers. A common, preferred bacterial host is E .
coll. The expression of antibodies and anti body

SystdnB0MBRIY S dh PR Y Wik S S8l §n syeh qéofwegeia | $n a
well established in the art. For a review, ee ?or
varistanpiie dl thatrr ost Biol Techrologll %nobd5- 5Sditable host

(1991)-. ression in eukaryotic cells in culture is ,
Cellasllslglgalvuaqug%a}ce ?rolat’hét%aém%%%%ac? The! @ Tt adh@nPaculovirus
systeptd .on Mammadricducid 1an 10fneds sPpeci T oi 1i fige NBrbet o
see for recent reviews, for exanple Ref, M. . (1993)
eXprEfFSlorogihido M i vtR@Iows PeReTeidearinglydg Chingse
hamstEIODv AU oo 1GR NIy, Bi Qiech %ébcfﬁgarﬁé@&r ]&Jéﬁ%?lgells,
vectors can be chosen or constructed, contalnin
NSO mouse melanoma cells and many others. A common, preferred

bacterial host is E. coli.

The expression of antibodies and antibody fragments in
prokaryotic cells such as E. coli is well established in the
art. For a review; see for example Pliickthun, A.
Bio/Technology 9: 545-551 (1991). Expression in eukaryotic
cells in culture is also available to those skilled in the art
as an option for production of a specific binding member, see
for recent reviews, for example Ref, M.E. (1993) Curr. Opinion
Biotech. 4: 573-576; Trill J.J. et al. (1995) Curr. Opinion
Biotech 6: 553-560.

Suitable vectors can be chosen or constructed, containing
appropriate regulatory sequences, including promoter
sequences, terminator sequences, polyadenylation sequences,
enhancer sequences, marker genes and other sequences as
appropriate. Vectors may be plasmids, viral e.g. 'phage, or

phagemid, as appropriate. For further details see, for
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appropriate regul atory sequences, including pronoter
sequences, term nator sequences, pol yadenyl ation
wG@e@ameesses, enhancer sequences, marker genes apdI/Brives4/009733
sequences as appropri ate. V@%@ors may be plasm ds,
viral e.g. 'phage, or phagem d, as appropriate. For
further details see, forexanple, Ml ecular Coning: a
Laboratory Manual : 3nd edition, Sanbrook et al., 2001,
exafipld, Sppil rgutarbar ohdher:at0ry HBre$®r MM JENOWR NG edition,
5 techﬁlgges and Brotocols for mani pul ation of nucleic
amREPAS Fbr 2LxampP8li nCplepapainensrbpicbeboradiody Press.
ManGORSHHHCE : nesKs i ' .odycti.on of
R SRR T e s o e
nuche bt e 06, aferdesempbedinnpdepaichtibnCofr ant 1BA et aealds

ul ar,Biolo Second Edition, Ausubel et a . '
condehOL €8s Miesw Pa§ 45 sonc duzpgsns Thé HFSEPESdpes off DNA into
cel Ganbdokert 8kprapdibHsUBLh §Ba§§si§r8f!BQBEQQE@tegre
herein by reference. A method of " produci hg a speéific

desqr iRyt heRberiAcéBr dHagens Phetpavédat ionMmiycinlatrhdiology,

S pse: intr j codi n ucl ei id into_a host
codRTPIARELON [ RCHALED E0TEL %afos kb aihlribEasnd ooz,
The tdotmieperesFoof ebiabyodk cetedl s, asdi habliBel eehnNhguesre

. i ncl ude cal ci um phosphate transfection
lnc#%@&ﬁé§ﬁ$gﬁ?r%+%d?Yog% ARSI i posone - nedi at ed-
transfection and transduction using retrovirus or

other virus, e.g. vaccinia or, for insect cells,
A mafRad Qb rRicdURkndart Bre el £ el binding tadhise t esbobgiesy to

the MB¥dhicl e, cal £i loride transformatjon, .
el ect ropor atalpﬁgn aynﬂ(ﬂjﬂefqr]a%é Rt on st AT HH eP ROpRhbRe.
nuclfie jastirdducto an eyt besflo) | omves 4 €St 009 ma employ
an alggﬁ%&%_eﬁggﬁfsjon fromthe nucleic acid, e.g..%y

Y &Pt aAS P4 urfdy BN ters okl expressiloke
tech@fiqiR® @BRE.include calcium phosphate transfection, DEAE-
Dextran, electroporation, liposome-mediated transfection and
transduction using retrovirus or other virus, e.g. vaccinia
or, for insect cells, baculovirus. For bacterial cells,
suitable techniques may include calcium chloride
transformation, electroporation and transfection using

bacteriophage.

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

under conditions for expression of the gene.

In one embodiment, the nucleic acid of the invention is
integrated into the genome (e.g. chromosome) of the host cell.
Integration may be promoted by inclusion of sequences which
promote recombination with the genome, in accordance with

standard techniques.
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I n one enbodi nent, the nucleic acid of the invention
is integrated into the genone (e.g. chronosone) of the
wheows/ozshd . | ntegration may be pronoted by i ncPCFEP004609733
sequences whi ch pronote recotbi nation with the genone,
in accordance with standard techni ques. Further aspects
and enbodi nents of the present invention will be
apparent to those skilled in the art in the light of
pLE disgl di_ng I
D R R PR R R s ol rhaag e Y, e g on Wit
be appab:ahél tonghofset b&idped finc thiendirng 1merm%r Siefht RE the
resent invention are nore fully illuystrated in the
PreRSRF o AGLEX AR ¢ECLTAGEE SREMSPEL OHLE s ReAe ey lof
exehbl U8t FatiBA , anfleRALABY F¥RY sPhehd M d AfAPM Abd111n of he
documents mentioned anywhere’in this specificatio
Spethﬁb¢p@¢@@¥n9kmemQ¢£Wem%éﬂMEXMEQaWEViﬁwentlon are more fully

[,ON SPECTS AND .ENBODILNVENTS OF
Eégggﬁ?fiﬁe Cﬁ?&ﬁ ARGy - an§¥gﬁ§r§@F§Fﬂ§§t95ﬁ shown

by whyseeciiiesthiaidg a‘f&mﬁm BEeeerdioty 1tiaithe ipheaant
invention The faoll owi ng exanpl es use radi ol abel | ed
doc%ﬁ?Fﬁé“%Bﬁfﬁ@Hﬁ@saEI‘thFP ip thignpResi§ien tilonspnd 19

1nco§é§&£€@&OBg”kQEerEnBEthOd) 200 ng L19-SIP in 230m
H7.4) were placed in a reaction
vial, mxed with 185 MBq [131lI]Nal, and reacted with

EXPEEI&ZW%L E&Eﬁﬁﬁfﬁrﬁéi%&egf%\9%0%3 Qi B br oae

I =

PREQENa SNVENTQONOf Na S O (10 ng/nL in PBS 0.2 M pH
7.4). 1311-Tabel ed L19-SIP was purified by gel
-chromat ography using a NAP - 5 colum (Anmersham

1. gPraperabhey ahdechpaRrEANRSERLQNNPL0EPCE fochodingd ng

mem@@ané@&QPHlﬁg'BoP@§e_present invention

The following examples use radiolabelled peptide compounds

L19-SIP.

1.1 Synthesis of I-131-L19-SIP (Chloramine-T Method)

200 pg L19-SIP in 230upl PBS (0.2 M PBS, pH 7.4) were placed in
a reaction vial, mixed with 185 MBqg [1MI]NaI, and reacted with
30 puL of a freshly prepared solution of Chloramine-T (2 mg/mL)
in 0.2 M PBS (pH 7.4). After 1 min, 50 pL of a solution of
NazS20s5 (10 mg/mL in PBS 0.2 M, pH 7.4). '®'I-labeled L19-SIP
was purified by gel-chromatography wusing a NAP-5 column
(Amersham, Eluent: PBS), pre-blocked with 5 ml of 0.5 % bovine

serum albumin in PBS.

Radiochemical yield: 45.7 %
Radiochemical purity: 88.3 % (SDS-PAGE).
Specific activity: 31.7 MBg/nmol.

Immunoreactivity: 76 %
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Radi ochem cal yield: 45.7 % . Radiochem cal purity:
88.3 % (SDS- PAGE). Specific activity: 31.7 Mg/ nnol .
WO pavszasesmct i vity: 76 9.2 Synthesis of |-131-RAPEPINH009733
(i odogen met hod) 800 ng L1928SIP in 800 mPBS (0.2 M
PBS, pH 7.4) and 500 MBg [131l] Nal were m xed and
placed in a reaction vial (iodogen 5 tube, Pierce
Inc.) . The m xture was shaken gently, over a period
of 30 min at roomtenperature. 131l-|abeled L19 -SIP
was purified by gel -chromatography using a NAP - 5
1.2co$mmheéd\tmrsﬁamlﬂt®b9 SPBS)’;odogenbzlnetked)with 5m

of 0.5 % bovi ne serumal bumn in PBS .

Y T O L, S AT

(13t m&mom@@@t iMityd: afBl %Lacda3 l$ynb.he§é650ﬁfoﬂ 17&%1- L;lﬁodogen
- SIP (iodogen nmethod) 200 ng L19 -SIP in 230 m
tubg,0. ZiRIPBS, 1pA- 7 - 4) Thed Moot uvig mgslqm@}temverg@nﬁbced over a
aged e 0 ogen -t , | r
per g Pk L PA Pl aReR BT Toapeddp To-sTF was
puripEird ddopf g8D- nhnomatogoaphgrrpeliagurae NA]?2—33I dca]bﬁhled(ki@rsham,
-SI P was purified b -chromato raphy using a
Elu%n%t'ol GRr ) (rAn%F%ﬁ%ﬁ’gJE‘ggeml pB8) ,mhr &% bP oeked Wﬁng serum
albuRin ofn Opfs % bovine serumalbumn in PBS. !5 .
Radi ochem cal yield: 81.6 % . Radiochem cal purity:
89.6 % (SDS-PAGE). Specific activity: 61.2 MBqg/ nnol .

Q

Radiochemical yield:93.2 %.

Radiochemical purity: 91.1 % (SDS~PAGE).
Specific activity: 46.6 MBg/nmol.
Immunoreactivity: 78 %

1.3 Synthesis of I-123-L19-SIP (iodogen method)

200 pg L19-SIP in 230 pl PBS (0.2 M PBS, pH 7.4) and 200 MBgq
[***I]NaI were mixed and placed in a reaction vial (iodogen
tube, Pierce Inc.). The mixture was shaken gently, over a
period of 30‘min at room temperature. **I-labeled L19-SIP was
purified by gel-chromatography using a NAP-5 column (Amersham,
Eluent: PBS), pre-blocked with 5 ml of 0.5 % bovine serum

albumin in PBS.

Radiochemical yield: 81.6 %
Radiochemical purity: 89.6 % (SDS-PAGE).
Specific activity: 61.2 MBg/nmol.

a0

Immunoreactivity: 84
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| munoreactivity: 84 %.4 Synthesis of 1-124 -1L19 -
SIP (iodogen nethod) 200 ng L19 -SIP in 230 mPBS (0.2
WOLMBS233pH 7. 4) and 50 MBq [ 1231] Nal were n XeRPCEHRBP2004/009733

placed in a reaction vial (iddogen tube, Pierce Inc.).
The m xture was shaken gently, over a period of 30 mn
at roomtenperature. 1241-1abeled L19 -SIP was
purified by gel -chronatography using a NAP - 5 col um

., PBS) bl m  of

8 A A 5 EA-F S eH i cal
yleld 84.5 %. Radlochenical purlty 89 6 % ( SDS- PACE)
200. p§pqc1|9‘—lsnacihv'w3y) 122. 88 dBqOnpoM .PHIYTUPAr gaat)i VAidy 50 MBg
(123 % 1.5 Synthesis of (3- (4- hydroxy~3- [131 I]iodo,
Ibﬂ@ﬁymene pRéprEnat’d PleEfeds P500 Rgaesiop -vial (iodogen
dr h ) 0.,~SUC dy
tubg?o&?%%ﬁ?g)gagg dISSO|V2%#%é¥¥F Wd% %Nskgh %éntly’ over s
periwdr olfi Bér sniot ihlmoamlmeﬂme@atmgém 'PH -PBS)e s e1.19-SIP was

pur BEEET o8 e L gl Ppripr SRRV Aol Cor T~ hEOL§En| ARersham,

Elu8¥€l 0ppg)phepyle)-bl otkeds Uk enatso mgucet niomsdys) bovine serum
proplonate) solution is added to the Chloramine - T

albym3p 133 N@B3sol ution and the nixture is allowed to
react for 1 min. The reaction is stopped by the
addition of 40 nmL of a solution of Na S O (10 ng/niL in
RadPBShOmP2cdl , ypelid: 8),.5f &l.1 oned by the i medi ate
addj ti pon f 200 L19 -SIP. in 230_m borate buffer
Rad LOChon  Pag, PRFFEYS) | P4: 42 hyaPoxPACER:
Spe&lﬁi&]a@gpvpla?nyl) propbopaf8l/nkd?.- SI P was purified
by gel -chronatography using a NAP - 5 colum
Immypppe shiahy i Evaent : PBSPS pre-bl ocked with 5 ml of 0.5
% bovi ne serum

1.5 Synthesis of (3—(4—hydroxy—3~[wlI]iodoﬁphenyl)—

propionate)-L19-SIP

500 pg (3-(4-hydroxy-phenyl)-N-(sulfonato~succinimidyl)
propionate) was dissolved in 1 mL of DMSO. Ten microliters of
Chloramine-T (5 mg/ml in PBS) were mixed with 74 MBqg [Bll]NaI,
neutralized with 15 pL of PBS (0.2 M, pH 7.4). One microliter
of the (3-(4-hydroxy-phenyl)-N-(sulfonato-succinimidyl)
propionate) solution is added to the Chloramine-T/['*'I]NaI
solution and the mixture is allowed to react for 1 min. The
reaction is stopped by the addition of 40 pL of a solution of
NazS205 (10 mg/mL in PBS 0.2 M, pH 7.4), followed by the
immediate addition of 200 pg L19~SIP in 230 pl borate buffer
(0.2 M PBS, pH 8.5).

(3-(4—hydroxy—3~[1“I]iodo-phenyl)—propionate)—Ll9—SIP was
purified by gel-chromatography using a NAP-5 column (Amersham,
Eluent: PBS), pre-blocked with 5 ml of 0.5 % bovine serum

albumin in PBS.
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al bum n in PBS . Radi ochem cal yield:37. %.
Radi ochem cal purity: 94.6 % (SDS- PAGE). Specific
WwW@ewso23ys 10. 3 MBg/ nnol . I nmunoreactivity : GBCBER2064/009733

M RD cal cul ations of 1-131 -1019 -SI P Based on

bi odi stri bution data in tunor-bearing m ce absorbed

doses of the -131 | abeled L19 -SIP could be cal cul at ed

by the MRD formali sm Biokinetic nodeling was

performed with the % ID data of 1-131 -L19 S-IP in

human gl i obl astoma (U251) bearing mce. The residence
Radtookesmivese vaktdtaved as the areas under the gugve of

bi - and npno -exponential functions integrate rom
Radk%?%e@bc?%fPHnggfncluaﬁné #héSBroFdgEeal and physica

afFfo-Lifeypfythe compeynd. gihdering the nouse

Spe%rga%séas %ot% t he radiatio%gQZurce and the radiation

ImmympyescbsbEbed organ B8sés as self - to-self doses
(no radiation cross fire) could be estimated for -131

M RDCSE 3. 1

A8 laRlddsdS AT o#Bg)  Liver 50
Ki dneys 160 Spl een 50 Lung 220 Ovaries 180-410

Basddepensi @i obr Ovut abhodae¥Che stabyspbaddi BB mBce absorbed
expression) U erus 600 (depending on ovulation cycle
dosey fhisthmd B3] Blakptedsh oAy STRsEPel 65 el gadculeRed by the

MIRDVBES A4 POsk Cab L4k 215 0D PASEL1 PR, t 8 PLOF H988) with the
ID data of I-131-L19-SIP in human glioblastoma (U251) bearing

mice. The residence times were calculated as the areas under
the curve of bi- and mono-exponential functions integrated
from zero to infinity including the biological and physical

half-life of the compound.

Considering the mouse organs as both the radiation source and
the radiation target absorbed organ doses as self-to-self
doses (no radiation cross fire) could be estimated for I-131-

L19-SIP using S-values from the MIRDOSE 3.1 software.

Mouse organ doses (mGy/ MBQ):

Liver 50
Kidneys 160
Spleen 50
Lung 220
Ovaries 180-410 (depending on ovulation cycle status

and ED-B expression)

Uterus 600 (depending on ovulation cycle status and
ED-B expression)

Testis 55

Blood 130



Tunmor 940 (calculated for a 100 g tunor) Using the
cal cul ated residence tines in the M RDOSE 3.1 program
whewvai2Bibsor bed doses can be estinmated for thePdFEBD04/009733

L19-SI P. Human organ doses (3Gy/ MBq) : Adrenals 9. 46E
- 02 Brain 1.64E - 02 Breasts 7.33E - 02 Gall bl adder

| . OOE-01 LLI Wall 4.47E - 01 Snmall Intestine |.I0E - O
Stomach 9.45E - 02 ULI wall 2.11E - 01 Heart Wal

- i d -.01 Liver, 7.4 -. 02 Lungs
e R0, 0 0B LA e BB
Tumgr 15E- 01 Red Mmromaycu&tedozo_aoael@@rﬁgceuﬁiozgl - 02

Skin 7.20E - 02 Spleen 7.11E-02 Testes 2.38E -
Thynmus 8.55E - 02 Thyroid 8.54E - 02 Urin Bl adder Wal

Usig 19ke-cOlculated residence times in the MIRDOSE 3.1
program human absorbed doses can be estimated for the I-131-

L19-SIP.

Human organ doses (mGy/ MBq) :

Adrenals 9.46E-02
Brain 1.64E-02
Breasts 7.33E-02
Gall bladder 1.00E-01
LLI Wall 4.47E-01
Small Intestine 1.10E-01
Stomach 9.45E-02
ULI Wall 2.11E-01
Heart Wall 6.22E-02
Kidneys 1.86E-01
Liver 7.46E-02
Lungs 7.04E-02
Muscle 8.71E-02
Ovaries 8.07E-01
Pancreas 1.15E-01
Red Marrow 9.11E-02
Bone Surface 9.74E~02
Skin 7.20E-02
Spleen 7.11E-02
Testes 2.38E-01
Thymus 8.55E-02
Thyroid 8.54K-02
Urin Bladder Wall 7.19E~01
Uterus 4,.72E-01
Total Body 8.78E-02
EFF DOSE EQUIV 3.60E-01
EFF DOSE 3.21E-01

It was concluded that the Red Marrow and the reproductive

organs (ovaries/ uterus and testes) would be the dose limiting

organs. Nevertheless, the therapeutic window based on the
dosimetric calculations looked favorable and promising. A

Tumor dose to Red Marrow dose ratio of 18 was found. Thus,



Uterus 4.72E - 01 Total Body 8.78E - 02 EFF DOSE EQUI V
3.60E - 01 EFF DOSE 3.21E - 01 It was concl uded that

wo b@sRead1dvar row and t he reproductive organs ( OREEF/ERE4/009733
uterus and testes) would be $he dose limting organs.
Nevert hel ess, the therapeutic w ndow based on the
dosi netric cal cul ati ons | ooked favorabl e and

prom sing. A Tunor dose to Red Marrow dose ratio of 18
abl e

131wa39+60Rddi $husyekl 31 ik 1 ShPdh $RIFAY §d 13 JSenar
18-f ol d hiNgher ose deIivé:;kgg o Bhaots pgheindase b
delfgarﬁﬁrFa the fupgmoitheneabnehe seddpaafoer. single

i.v. injection of I- 131-L19 -SIP into tunor bearing
; 7nude mce [-131 -L19 S-IP was injected once
- /i nfvmeentoagkyennt g tUdyl afgbi-obliagtam) ybeari e B
1315lf§—t'ﬁd geight about 27 Q). The'lnveSIigggggjg%%egf-I

BT MBE-3ndU T \Bgari BgpBHERVBEYgE | n addition, a
control group of animals (injected once with
I-13hysi O ogb ofhs Sahl B8} cMaSH LOVESE ) ring th

days after injec;?on,ethentﬁnnr 3?2%8 %P%gﬁ %ﬂtﬁn§?51
(911RR1 aRt A rleer ibhagnadeahi per (bdde we dwhb 8Hol527 ) . The
invd Y5 d 5§@§ ito fter,single intravenous

.injeé?iéﬂ 0 _h%;gg%%o%?g%ﬁqs%ﬁ?ﬁéygﬁﬁqd-E%EPQEEQVElY- In
addigiiRn r espentivel ygroSp ShOWN ik F 98 Ecred SLOG! §:ith
ph J:njsecti o of the [-131 -1L19 -SIP wth 74 MBgq per

YA Tl SErovidd Rk dsunkte e ferdiechn sl my ovhd 0dys after

injed2S bt WY S ustlding ih t.asi s ofor 18 days. The ,

.sanme was true for ﬁhe |g§P§%§é§§F§hﬁ F@? ﬁ§3%§£&ﬂ%ﬂ U$ing a
Call?ﬁﬁght tunor growt h which was started during the |ast

5 days for the | ow dose group. In contrast, tunors of

the control group grew continuously during
The growth of U251 tumors in nude monitored after single

intravenous injection of physiological saline and I-131-I19-

SIP, respectively, is shown in Figure 6.

A single injection of the I-131-1L19-SIP with 74 MBg per animal
showed a pronounced effect on the growth of U251-tumors
resulting in a stasis for 18 days. The same was true for the
low dose group (37 MBg) except a slight tumor growth which was
started during the last 5 days for the low dose group. In
contrast, tumors of the control group grew continuously during

the whole observation period.

The results of this investigation show excellent potential of

I-131-L19-8SIP for the treatment of solid tumors.

1.8 Imaging of I-123-L19-SIP after single i.v. injection into

tumor bearing nude mice

The substance of the invention was injected intraveneously in

a dose of about 9.25 MBg into F9 (teratocarcinoma) bearing



t he whol e observation period. The results of this
i nvestigation show excellent potential of 1-131-L19
WO SloFPotpIs t he treatnment of solid tunors. 1.8 |PEOEPO0609733
-123 -L19 -SIP after single3.v. injection into tunor
beari ng nude m ce The substance of the invention was
injected intraveneously in a dose of about 9.25 MBqg
into F9 (teratocarcinona) beari ngnude m ce (body
' ; ar.ner i [ was carri.ed
nud%ﬁlt‘g% @g?#%u‘ié%i@%r%s%wgrzgd i SeTOET GAmE7 & jiaging was
carsidtanmceat Byrpbasatimesntifgeaphymodfiibt28ibnl? rSthR
Subén rl1:9e(terat ocarci noma) bearing nude nmice 4 hours
XA I'njection and 24 hours after injection, the
tunor could be clearly depicted. At 4 hours after
i njection, besides the strong uptake in the tunor only
By planaghiciaekgraring ¢f The23ebi9o$IPhénbBay (not bound

' r b derived fromthe_pl ood pool)
(tej%:égcu(?c eirl@%gt%%ggﬁ%r}gégetlﬁjecgi6n1&?ufﬁ theefuhBdection
and i taimedfide hapkgroound shgnehmbn tbelaest efchbey
red over tipe, Thus, at 24 hours post

baody. di sappea e, . :
depji‘%%dct in ‘gﬁr%ﬂ%ea#mrl%wal% detebded. tipestrong
dresuld LS | t ' xcel | ent
upt pot ent iStakIg; o%ﬁlllqgrlgwﬁl%g%ﬁ% gggﬁ%f%acgi J?]lg %ﬁesﬁ?% of
the thatbr sinagt baund Hey Exearpt Boulad Exgren i bent Se MAFER! ALSn the

THg%% Prepar at.i on and expressiaon of scFv, snall
blocléi\ln‘n‘l%:orl\léoEL r ot ellnd% l—f’feta Cgt":rchVﬁ‘t%%%&lsru % $t¥RAThEn the tumor
ma i "SERAV(E],9)t HeF g1y dAind Ss adhaAlf fiMidie MBE4N 68 the body

. Kd=5.4xl O ~ M) antibody fragment specifically
d1SapREETELY O¥GA ndime hd v 4 hfuny morectije¢iBon only
the Ruborelcila p9Wreckgy SCFv(DL. 3)

The results of this investigation shows the excellent

potential of I-123-L19-SIP for the imaging of solid tumors.

2. Further Examples and Experiments

MATERIALS AND METHODS

Preparation and expression of scFv, small immunoprotein (SIP)
and IgGl constructs scFv

The scFv(L19) (Figure 1A) is an affinity matured (Kd=5.4x10"
) antibody fragment specifically directed against the ED-B
domain of fibronectin (13 Pini et al., 1998). The scFv(D1.3)
(7 McCafferty et al.; 26 Neri et al., 1997), a mouse-anti-hen
egg white lysozyme scFv, was used as a control. These scFvs
were expressed in E. Coli strain HB2151 (Maxim Biotech, San

Francisco CA) according to Pini et al. (34 1997).
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(7 McCafferty et a .; 26 Neri et a ., 1997), a nouse

-anti h-en egg white |ysozyne scFv, was used as a .
w@enwsH0zd318 These scFvs were exgr essed in E . CoPCT/BPI084/009733

HB2151 (Maxi m Bi ot ech, San Fd4nci sco CA) according to

Pini et a . (34 1997) .Mni -inmmnogl obulin To

construct the L19 small inmmunoprotein (L19-SIP) gene

(Figure 1C) the DNA sequence coding for the SCFV(L19)

Minwes maiplogllices 18y, Pol ymerase Chain Reaction (PCR) using
Pwo DNA Polynerase (Roche), according to

To FBAUEAGLYr &M 111er QEnd %&ﬂl%tpf@ttémwégg 6&%
(gtgtgcactcggaggtgcagctgttggag tggg -
(FigndeBCC) 61he( Gidt cegmetrttegatddiceadetnt g crImggerd r was

conta|n| and BspEl restriction
amp%?leg % E@é‘t iy fﬁ%%qaﬂ% o FrlodirdingreRyio DNA
Poliynserted (Apahl) Bsra!acdrrdltn@e tRUhanu@ a2t AGotor,  which
provi des the scFv _gene with a secretion signal,

recpBhgRrad iros s dditdt PEATEr spBEtéills in t he

L [ eS| P S _
(ot R S S TR o P GeRy Crasl ot oF h 8o BC
619(3gcctceggatttgh@gzpcatbemg@abebtt@@b@g—Ih@xrqﬁﬁmo 9),
domain with the CH4 donmi n of the

. - CH3
conﬁ%ﬁ?ﬁigm égénl&ér 8P6r §SPEST SERFGELiog sider, Crugsemtively.
TheB@hpﬁiﬁléhtﬁon,p%%%ﬁht w§§41h§eE@%dd%?§i&/%EéﬁgalnQW%e pUT-

di merization in the |IgE nol ecul e and
eSIRonearas. avbjyshepmevateshséheasbdxypensi malchend sesttiett on

b thro gha L Nnter, ain
Slggéguikﬁﬁgﬁr% 559 gfgg£%|na SPECRBI-BEuE %E@ ScFv
ext(&d@)lmﬁarCmedéumedTh@ pbe-eS2pChdcdemaiasbybaghett fSom

I inker was then excised fromthe plasmd
thepQﬁeVl%%fgy é%@cgﬂ?ﬁdkpﬁarﬁFpaﬁenEcéﬁﬁ Péseri etli-en1997)
n [ h r
et o SaDNAG (1 aurt ranan. Cen ngen. The RETRER migp, e
CH4 doimgieh ebnthenkumnhe IgE secretory isoform IgE-S2 (eg,-CH4;

35 Batista et al., 1996). CH4 is the domain that allows

dimerization in the IgE molecule and the g4, isoform contains a

cysteine at the carboxyterminal end, which stabilizes the IgE
dimer through an inter-chain disulphide bond. In the final SIP
molecule the ScFv(L19) was connected to the €s2~CH4 domain by a
short GGSG linker. The SIP gene was then excised from the
plasmid pUT-eSIP~L19 with HindIII and EcoRI restriction
enzymes and cloned into the mammalian expression vector PCcDNA3
(Invitrogen, Groningen, The Netherlands), which contains the
Cytomegalovirus (€MV) promoter, in order to obtain the

construct pcDNA3-L19-SIP.

The DNA sequence coding for scFv(D1.3) was amplified using the
primers BC-721 (ctcgtgcactcgcaggtgcagctgcaggagtca - SEQ ID NO.
10) and BC-732 (ctctccggaccgtttgatctcgcgcttggt - SEQ ID NO.

11) and inserted ApaLI/BspEI in the pUT~eSIP vector. The D1.3-
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Cytonmegal ovirus (CW) pronoter, in order to obtain the
construct pcDNA3 L-19 S-1P. The DNA sequence coding

wo e038zB¥ DIl . ) was anplified using the prinmerBCBEP2RL009733
(ctcgt gcact cgcaggt gcagcet gcaggagtca - SEQ I D NO. 10)
and BC-732 (ctctccggaccgtttgatctcgegettggt - SEQ 1D
NO. 11) and inserted ApalLl/BspEl in the pUT - eSIP
vector. The D . -SIP gene was then excised fromthe

. Wit ' d ORI res{ricti, .
o ani el o et PN PECRS LY chodith ¢hpaTTT

andcBAsREuEespeDNAIon Bnzydes| BndTlméseedoﬂsmt{olu@ic?)AI\\}%e in order
: a ect SP2/0 Lin loma cells '
te %ﬁggﬁégEh ygégéﬁfﬁﬁFeP€8&%36 Tor SRBckvil le, D, USA)

usi ng FUGENE Transfecti on Reagent (Roche) , foll ow ng

the protocol for adherent cells, optimzed by t'he
TheagnGpPasttrers TraRsHEefoies twene fge6WAPRY ODMEMine myeloma

nt 2 10% E e using 75 /.m
ceLSPELEOEN oot B SRR oS R UEN ST T, o,
USAToupiepaFeGEBipbeleahg@ecttibe Ranahte (Reghen ,offtiN@wing
19- VH) together with its secretion

thebé%??%%gieﬁﬁihgaﬁéasgtegeigéd RPERNLZREI PY &Rhe Xho

mantif oot bher previoysbytergasr i;Bed LidwnPHl BmER gﬂ%glemented
inserted in the @ vector, containing t

uc -
Wit%o%%%eE%Sh%%%nsgf@@hgdanﬁiheavyochaymlgeﬁeGeﬁbeicin (G418,

%fg% n I en s then excised fromthe pUC
Calﬂ-gﬁ}] - Eélfggn %&%ﬂgf héﬁy\?dl I'l and EcoRl and cloned into
pcDNA3 to obtain the construct pcDNA3 -L19 I-gd . For

fhe preparation of the conplete L19 light chain, L19
1961\ was anplified fromthe L19 -pUT- e SIP (descri bed

b by PCR using the primers BC-696
To é%{ﬁ%e 5%§§%;%%%btg%@@a%@%h@bke-rqupmipﬁxxhezyl9 heavy

chai&ﬂd(lﬁ@—aﬁﬁ) ,( O@&é&tﬂ%@f%lﬁl@a}ﬁé CSC&?féEQc% C}_g:ef)tide sequence,
was excised with HindIII and XhoI from the previously
described L19-pUTeSIP and inserted in the pUC-IgGl vector,
containing the complete human yl constant heavy chain gene.
The recombinant IgGl gene was then excised from the pUC-IgGl-
L19-VH with HindIII and EcoRI and cloned into PcDNA3, to
obtain the construct PCDNA3-L19-IgGl.

For the preparation of the complete L19 light chain, L19-VL
was amplified from the L19-pUT-¢SIP (described above) by PCR
using the primers BC-696 (tggtgtgcactcggaaattgtgttgacgcagtc -
SEQ ID NO. 12) and BC-697 (ctctcgtacgtttgatttccaccttggtcc -
SEQ ID NO. 13), containing Apall and BsiWI restriction sites,
respectively. After digestion with ApaLIl and BsiWI, the
amplification product was inserted in the vector pUT-SEC~hCxk
containing the secretion signal sequence and the sequence of
the human constant x light chain. The recombinant light chain

gene was then excised from pUT-SEC-hCx-L19-VL with HindIIT and
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SEQ ID NO 13) , containing ApalLl and BsiW

restriction sites, respectively. After digestion with
wa\pas2aml Bsi W, the anplification product waBCT/EP2004/009733

inserted in the vector pUT -$EC - hCk containing the

secretion signal sequence and the sequence of the

human constant K light chain. The reconbi nant |i ght

chai n gene was then excised frompUT -SEC - hCkL-19

VhEnw [ I k haprdXh | Bs&hed SN 6. 2 Dot )
Xhoﬁahﬁg1?gﬁ@ggggeggio%évgggg?g'derlvég Ppoﬁ%% E%%%%?’Vec or
derjgedofrpy reroPNAg vhetresibyt arrevgege the &k3,stahce gene

[ . 2 D L19 - Kk Equi nol ar
ro  sboPERee L sPtry e PCi2da 8 ot r ans ect
SP2/0 nmurine nyeloma cells as described above.

Geneticin selected clones were screened in ELISA for

Bquimelapi preynts sécrbeeccrrreitiractaugsgl vsek to cotransfect
o) i ght RS _. I o

o ey o AL e T T e s (g Rak o &y ByBE&HELn
sel¢¢oad G hgeas(wekdencr&enmanyh ELaABH fhe BNfé a@qg%@{e%o

of . both.strands of the constructs were canfirmed using
secPHeS AR T BRF S GRRBOAT ABTTerm AGTBL Sy cPE Begyeneneg 11ght
chaReady Reaction Kit L5 (Perkin Elnmer, Foster City, CA)

Al'l restriction enzymes (RE) were from Roche
Di agnostics (Mlan, Italy) , with the exception of

' i ol Ly, . After RE
na Sl {hev o0 0. B 0L B8, BUETLY D UL B o
froragatasen el 51 dish NgGe heay ppua ek ﬂﬁéhpm(@egg@ﬂkesi 8f both

i fi ' d lit trol  of antibodies
SCE gt T LT ST GUF SpnyoVESpes  6FFBd £ bepbPif JRISH

dthd&miﬂéffﬁﬁmﬁnéﬁ%ikﬁ¥%f§ @&&@éﬁéfﬂgt%%%€§ RLOGEHUL €k s ¢
described by Carnenolla et al. (2471 .

(Perkin Elmer, "Foster City, CA). All restriction enzymes (RE)
were from Roche Diagnostics (Milan, Italy), with the exception
of BsiWI (New England Biolabs, Beverly, MA). After RE
digestion, inserts and vectors were recovered from agarose

gels using the Qiaquick method (Qiagen) .

Purification and quality control of antibodies
Immunoaffinity chromatography was performed to purify the
different antibodies according to the procedure described by

Carnemolla et al. (24 1996).

ED-B conjugated to Sepharose 4B (Amersham Pharmacia Biotech.,
Uppsala, Sweden) following manufacturer’s instructions (24
Carnemolla et al., 96) was used to immunopurify all different
L19 antibody formats, while a column of hen egg white lysozyme
(Sigma, St.Louis, USA) conjugated to Sepharose 4B (Amersham

Pharmacia) was used for D1.3 antibodies.
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5 ED- B conjugated to Sepharose 4B (Anmersham Phar maci a
Bi ot ech., Uppsal a, Sweden) follow ng manufacturer's

WO ps028318 ons (24 Carnenolla et al., 96) was UBETEPI904/009733
i mmunopurify all different Li9 antibody formats, while
a colum of hen egg white |ysozyme O (Sigma, St.Louis,
USA) conjugated to Sepharose 4B (Amer sham Phar naci a)
was used for DI . antibodies. The i mmunopurified

anty} s SR +hgd i 10
e Cea T *and (e alsed g ¢ 1sBE 0%
requingdano+f@rthSMn@@ridﬁwatQQMabm@dwbm@mdﬂnnyM§H dddilnst

h t ography ,are nade up of t forms, nonomeric and &
PBsgirﬁ??cggaa§e§éng'pggpFFcéFﬁUﬁ 55}n§§ desr ilpepnpptiinity
chrbeaBoyiapBYy ake (d4e2081hr Wag KeQHis ethoh@ sl atg 4 he

. latter form Batches of the different antibody formats
dimgii @ pfeparesdapyrafilcprédnusicry  SBS- BAGEnihder by Demartis

. . - o
= LEReToLR0d, Dohep, SOUEILC ORISR it nyrorm.
Bat¢Saperfekh206, fAnreahaanPhapaRcifa rBheteal) capd cBlhSA and

xperiments. Sodi um Dodecyl Sul fate -Pol yacryl am de
ana gfee

Bt P8pHBPesAEE( geéﬁ%AeE)iuleaz%é EPAkagducing
con&ﬂﬂyﬁﬂﬁpsﬂhﬁﬁﬁéhﬁéﬁ@Mhéﬁk%§é ,Sﬁigeeéﬁhﬁékggn.

chromat ogr aphy and i mmunohi st ochem stry Screening
chremagpgexpeyi renpsrdaxt ABO¢coRukrsbardPhakrnacéamdioaech) and

according to Carnenolla et a . (24
ELI%%B §£§§I85HF9.

0 réveal the expression of the different L19
anti body formats, the recombinant fragnent 7B89 (24
Carnqulla et a_., 1996), contaLning the ED- B domain
Sodgim Rpderkt PREfalesPrhkaepri epédeecodniiedtgohheesis
S # LI n ' ' 0 S , ,
O ek e, emrar kT oa TarSesohpoLRHR R, 6% (EtBiy, o1ze
exclixpkrl neinrena begiraghy waindeimhin&khs tochemistry

Screening ELISA experiments on the conditioned culture media
were performed according to Carnemolla et al. (24 1996). To
reveal the expression of the different L19 antibody formats,
the recombinant fragment 7B89 (24 Carnemolla et al., 199e6),
containing the ED-B domain of FN, that includes the epitope
recognized by the L19, was immobilized on Maxisorp
immunoplates (Nunc, Roskilde, Denmark). To detect D1.3
antibodies in ELISA experiments, hen egg white chicken
lysozyme (Sigma) was immobilized on NH2 surface EIA plates
(Costar, Cambridge, MA). A peroxidase-conjugated rabbit anti
human IgE (Pierce, Rockford, IL), diluted according to
manufacturer’s recommendations, was used as secondary antibody
to detect SIPs. A peroxidase-conjugated rabbit anti human IgG
(Pierce) was used in the case of IgGl. For the scFvs
containing the tag sequence FLAG, a mouse anti~human FLAG
monoclonal antibody (M2, Kodak) and a peroxidase-conjugated
goat anti-mouse antibody (Pierce) were used as secondary and

tertiary antibodies, respectively. In all cases the
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| ysozynme (Sigma) was immobilized on NH2 surface EIA
pl ates (Costar, Canbridge, MA) . A peroxidase
wo eosjoeazat ed rabbit anti human | gE (Pierce, RopKE/BPI04/009733
IL) , diluted according to rhufacturer's
recommendati ons, was used as secondary antibody to
detect SIPs. A peroxidase -conjugated rabbit anti
hunan | gG (Pierce) was used in the case of 1g@. For

v t n h
s SSEVE L £ODL AL, D00k NSy REIUETER TR RIS
usuﬁ)@r’@Mdad@ﬁ]ﬁstﬁ@ﬂeugBTSdfg@apeabkndaﬁéseRanhleb)odﬂﬁd
(Pierce) were used as secondary and tertiary
phobae bt e3PSPERPREET 96| §05| AMal'RScRgasUTed.
t hei munoreactivity with the i mobilized antigen was
detected using the substrate ABTS for peroxidase
A SyRectex 2a0d photosbani Ehabmecbahcehapmadbgmawhy column was

sured, A S erde 0 Anmer sham Phar mac
use PR LT A o S P i Padt - OLOH 1 BLRRAN S Jo ok hgepuri fied
antibblifati @RdProhhteseotohhetpUhEf Letngnthbedpestendeniquid
native conditions using fastgﬁﬁoteln l'iquid

chrehpbpategR aphyPLFPLANCAREREhBRP PRAFABLF ) .
Immﬁgg?fgpbéﬂgﬁbggk tBX ng%EﬁEe@ sghés §g8§¥g%t%%ctlons was

I ONS was orne escri bed by stellan
perabrdd ag9d¢sandbéd18?6gaadeémanSDStPAEE Ras 10&dni echd 4-18%

dj to Ca 9 d
gra e SOCSRATRORaS s BACERRE. COhaREPBRE nOALPrErd gL 1a ot

al.Cely iQ@?? ﬁﬁ8¥ﬂ19edﬁHQﬁg”hﬁ§ f8nweekucohd BuHSiRUdRs. .
femal es) were obtained fromHarlan Italy

(Correzzana, Mlano, Italy) , 129 (clone Sv sd) strain

Anlﬁ%ﬁ? ggﬁ Qf%§e§§n Id femal e) were obtained from

ngland) . Mouse enbryona
Ath{et atncae cnhosa (8elvkskEBAY, nhdednudel abandededievsed were

bt S e abEaN FoRi Al FaH TyBE BEFRRe GoLrBCr dalyls 128
cl&ﬁ@?ﬁfﬁé&?1sﬁ@%in A9cENqUC®0 weeks old, female) were
obtained from Harlan UK (Oxon, England). Mouse embryonal
teratocarcinoma cells (F9), human melancma derived cells (SK-
MEL-28) and mouse myeloma cells (SP2/0) were purchased from
American Type Culture Collection (Rockville, MD). To induce
tumors, nude mice were subcutaneously injected with 16x10° SK-
MEL-28 cells, and 129 strain mice with 3x10° F9 cells. The
tumor volume was determined with the following formula:
(d)2xDx0,52, where d and D are, respectively, the short and
long dimensions {(cm) of the tumor, measured with a caliper.
Housing, treatments and sacrifice of animals were carried out
according to national legislation (Italian law no. 116 of 27
January, 1992) regarding the protection of animals used for

scientific purposes.
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tunors, nude m ce were subcutaneously injected wth

bxl O KMEL- 28 cells, and 129 strain mce with 3xIO 6
wOo-20080233¢8 The tunor vol une vvg det erm ned wi tPCT/RP2004/009733

followi ng formula: (d) xDxO where d and D are,

respectively, the short and Iong di mensions (cm of

the tunor, neasured with a caliper. Housing,

treatnments and sacrifice of animals were carried out

RacBGGILUINAG 10 T I, QA 85 5 afi0hdd4al i an 1aw no. 116
of 27 January, 1992) regarding the protection of

Radinilreiigagded fodr pysitenitns iwa purqhdses dRat 10i adinmat i ion
o R e A e B R r e i ) St Topo-

was achi e

GEN(BGeRbS&EedtI@b&nh&ﬁbh uSsibegs |Q@%r@e$ENdMé%ﬂ¥¥Hﬁng 1257
Iod|Eat|on tubes (Pierce) to activate Nal251 (NEN Llfe

(NEY: Ld i 8e SPLEAGE: X oBysiten, Bamtogec i mgaagrding to
manU@BHE@QEHVgrr%c%%%%?@%ﬁqﬁ%%on%n E%et@%gﬁ?%”&i§ﬁf%ﬁlments,

experinents, 251 "was use
1.0pngtepA. NihélraasoMab@Ié@rﬁ@lé@@l@i peioe edeparmied

DI m_Ph I S
cockFITLEES JB5beliig, CHLO TR shan Phar el ahoolums

(Am@hehaﬁdpnaemaunby ablhﬁ@ss@&EL@§ea@%de%E%%'bSQ%d gHNG g
al -counter (Packard Instrunments, M ano,

equ%%éP§§t8dTh% PRAunGheaceiPegtagssy of the samples was
ool el B0 a7 DELLOLTED 0RO HR: Bonte,

Sephar ose col tmm sa
MilgmeownIbabyht Bher adinchodenatediapgt bedy, oifnt2@0galdidf abeled

% d al | owned t
0Bt B R DT ARRCTHS GoPRALvAL-PraRERFRGEE AINTE. 5

sattavéd 0v2686 B3 s n3PES: hopSTONEKNONn - a3BEAL! bl | ¥
bound antibodies. Finally, the inmmnoreactive bound

radjeieiintepsa et ibedyusing28081 nbfof . 258 BEA, ipHEBS, Thes
app%%%%?ggtﬁﬁ%tyn@faffgﬁgadtgngngggnghgaégihgh.m@ﬁe column was
then rinsed with 1.5 ml of 0.25% BSA in PBS to remove non—
specifically bound antibodies. Finally, the immunoreactive
bound material was eluted using 1.5 ml of 0.1M TEA, pH1l. The
radioactivity of unbound and bound material was counted and

the percentage of immunoreactive antibodies was calculated.

Immunoreactivity was always higher than 90%.

To further analyze the radioiodinated antibodies a known
amount of radiolabeled protein in 200ul was loaded onto the
Superdex 200 column. The retention volume of the different
proteins did not vary after radioiodination. For the three
radlolodlnated L19 antibody formats and their negative
controls, the radloactlv1ty recovery from the Superdex 200

column was 100% (Figure 32, 3B and 3C).
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ercentage of inmunoreactive antibodi es was
E:glecﬂl at ed. Igrmunor eactivity was always higher than
wOOMs/0I131¢ urt her anal yze the radioi odi nated aneChBR106£009733
a known amount of radiol abel &9 protein in 200m was :
| oaded onto the Superdex 200 colum. The retention
volune of the different proteins did not vary after
radi oi odi nation. For the three radioi odinated L19

Lognbitlpg ] i [ l's, the
Biodnsitbety thionmekpeaiitherel r negati ve control s,
radi oactivity recovery fromthe Superdex 200 col um

[ 3A, 3B and 3C) .Biodistribution
To %@%E P%t&gﬁ’ggg%ﬁﬁcﬁcﬁ@ﬁméééépﬂi @fagz_clf’um#'aneomnotgézggomach
and! 86hoent fat henst amReh.aad, copcgabatiop in Lhyraid, .30
m nutes before injection 6f the radrol (
the ahedbobirlesleilcandibbbyesenttyedradl g ?écé@?}ﬁﬁg‘zo mg of
CarlqQ Erba, ]tal i n_water. [ .
oo L e Gt L L aFLe GirboanT Fatht vaDsvabrrtngnis
prodedaté oma@fr@p@éitéarA’QUQthiﬁ%@E{réﬂE”%i% ’;.I-Hgo(r:lutrﬁtéoﬁ} of
-pbearjng m ce vvereinjectedlnthetfal vern w )
bio%‘?%ﬁb‘g‘?lcfrheewﬁﬁlFM%ﬁts F a'lilﬁlmgbl@é@m]?@tmié?gl aarg %gjected
' ] 0 Fvs. .8 0 s and ]
e ey it T b a3 eot THYee GhF a3t neneLolabeled
antigadidy cexbmperspomei poi 0o, 6 tihe £hf fereps, 05980Sror sTps and
' cf_ludiln t.unor wer e exci sed, wei ghed, counted in a g
18 e it PG Tt TR X GeE vt b 26 1 m@wﬂw@gﬁ
H i qeessed -'ﬁgﬁéﬁ r adi ogr aphi ,
Sacng}eﬁrlfkoeﬁjne%&a?gﬁi ng to Ttg%iﬂet al - €2 %135) I?Cg‘ﬁ%lng
tumay) 5 Snegs Sefifisl e vl e d orc qiresah ipr eparadd@td® and then
FixeRELBHN BE (?Cm%tl%l'{i)&ey .of rp?g' ol abel ed nol ecul es 4 f
H in tI’?e bl ood "5t eamUsi nlgnt ‘al Jg‘)f]'dgé},rh%éaroces_se or é
microgmireredoginapiy dses to s rinfel @@Jcofxlditr{(?atﬂd)%ﬂhai' Y& 841,
hr B th cases 200 m of plasm were used. The
(23 ragi gactive content of the different organs was

The blood was sampled also for plasma preparation to determine
the stability of the radiolabeled molecules in the blood
stream using the already described immunoreactivity test and
the gel filtration analysis. In both cases 200 pl of plasma
were used. The radioactive content of the different organs was
expressed as percentage of injected dose per gram (%ID/g).
The blood clearance parameters of the radioiodinated
antibodies was fitted with a least squares minimization
procedure, using the MacIntosh Program Kaleidagraph (Synergy
Software, Reading PA, USA) and the equation:

X (t) = A exp (-(alpha t)) + B exp (-(beta t)
where X (t) is the $ID/g of radiolabeled antibody at time t.
This equation describes a bi-exponential blood clearance
profile, in which the amplitude of the alpha phase is defined
as A x 100 / (A + B) and the amplitude of the beta elimination
phase is defined as B x 100 / (A + B). Alpha and beta are rate



expressed as percentage of injected dose per gram
(%D g) . The bl ood cl earance paraneters of the
w0 2005023388 nat ed anti bodies was fitted with a | BEGFEP2004/009733
squares mnim zation procedudrle, using the Mcintosh
Pr ogram Kal ei dagraph (Synergy Software, Readi ng PA,
USA) and the equation: X (t) Aexp (- (alphat)) + B
exp (- (beta t) where X (t) is the 9D/ g of

i , t.i t_tinme,t . This equation ,

para{d@c%%?% a ?@e#%(%gﬁi%??%ﬁgfb‘éﬁsc? aranceopreeprrdipg

bloashiclredtenecambhid sete. of 1 the (al pha ) is gebinednas-A
and the anplitude of the beta

O“G%lOO/ (A +B
- 6% i mi/ iR Dhaselhataigthaee) as Br%/alohd A0 +68). .. /
1 . n t a s.related to the half
2 'ph-%JI P\?i(s@ogvattéﬁea?sc%{n?eeiS%Cﬁg?%ggﬁ%%dt%IJ’e@%’an%%rjb%%@‘é%g.lng to a
blood M@ lualephet phase)l =1 e @ pheuse A= 0.692. ../ al pha
Tl /2 (beta phase) = In2/alpha = 0.692... / alpha. X(O
was assuned to be equal to 40% corresponding to a
REstiltdod volune of 2.5 mM in each nouse. RESULTS Anti body
preparation Using the variable regions of L19 (13 Pini
et a ., 1998) different antibody formats (scFv, mni

Antibioﬁg“?}}%' %l_)fl‘é.ltii%nand conplete human 1gd) and their
perfo Tance i Vi vo in targeting tunoral vascul ature.

. Figure 1 sh t he ,constructs used to express the
USlngi ggee:r é’r?tr,la%\y%ntrie@&é)ﬁsf 6’rfruT§'t G &l uctO W e
diffprepar adtupody tremidls a(@c@ﬂ,egrii%&i%%nat&?ﬁl%gﬁvlin and

i/geci fic for a non -rel evant antigen
compieEgf PEey; 196 1Nepndetthaily, pEIFDrmaT@eobimiwi @ Rs and

targb8%hg @B%@Qagug,iaﬁgu%%h% cells were transfected with

the Constructs shown in Fi'gure 1 and stable

Figure 1 shows the constructs used to express the different
L19 antibody formats. Similar constructs were prepared using
the variable regions of the scFv specific for a non-relevant

antigen (D1.3; 7 McCafferty; 26 Neri et al., 1997).

To obtain SIPs and IgGl, SP2/0 murine myelbma cells were
transfected witﬁ the constructs shown in Figure 1 and stable
transfectomas were selected using G418. The best producers
were determined by ELISA and these clones were expanded for
antibody purification. The purification of all three L19
antibody formats was based on immunoaffinity chromatography
using reqombinant ED-B conjugated to Sepharose. The yields
were of about 8 mg/l'for scFv(L19), 10mg/l for L19-S1P, 3 mg/l
for L19-IgGl. Eor the control proteins were used scFv(D1.3)
specific for hen-eqgg lysozyme,.and, using the variable regions
of scFv D1.3, D1.3-SIP was constructed. These two antibodies

were purified on hen-egg lysozyme conjugated to Sepharose. The
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transfectomas were sel ected using 418. The best
producers were determ ned by ELI SA and these cl ones

wowrns/omspanded for anti body purification. The PCT/EP2004/009733
purification of all three LléZantibody formats was

based on i munoaffinity chromatography using
reconbi nant D-B conjugated to Sepharose. The yi el ds
were of about 8 nmg/1l for SCFV(L19), 1O/ 1 for L19

yied8kPwe3eng/fl 8f aind FOl - e ddis T pr at.ei
L GEere used ScFv(Dl . ) éggiificg}or ﬁgﬁﬂfeggsfégg%?%g,for L1s-
ICanl® USFPRg CPRESF&rEdRIYe avadilens cofhugwy IIG1 /x IS ByrSl )P
was constructed. These two anti bodies were purified on
hen-egg | ysozyne conjugated to Sepharose. Theyi el ds
SDSpBREEopn8land s5ofgthe rtaspecpivelfyedArs o FehRl: £ Oy s
perkg édIgG%dmeDésgﬁ cognencially avai | abl e human Ig@/
%‘& g} O CEDEOPAGE CEHAI-PEiI §18f NPRe rERied nguhdriddt dlons .
Forfetcmai{519ms pREf appBRGentn b reducgi nd, no
-reduci ng ionditiggg. Forgggév?%gg)gg %kg%ggﬁgreﬁgout 28
kDa paRee hakOthsredpesnedandboan-28dkBangndendiatibns (not
showgducy - - i.ng conditions (not shown) . The
G B e AN E PO TRet B el gTa0eRBay B0 kpa
undeindeennoeduc tdyctogdeoneht | oasd Bad Qaﬁaés”B§SaB%Pt 40 kDa
S

und%@q&g 40. kDa under , reducing conditions. The resu
enmnst THt AP Rat thore- t FaR 0ssHbEst dempattvetadl ehdkemore

thareXd5¢ oBstife Coyal eathyrsbinked, diper, L19 -] .
._showed, as expect ed, %}%%?ggﬁgﬁgé%$ %%oﬁtcﬁgggkﬁﬁly“llnked
dimgiirddrl HohpGY etfuei e condétparised i |18 i NNBgRAT 8HUSHBEL 180
kDa G ti 3 4o owed t bands corresponding to the
a'heavf;c wnf%)uéihﬁnc %ﬁif%ﬁﬂi%@%@?dg%@d%ﬁarﬁd@ﬁlng
condgfdgn s28 ikDashdutad itom pafdd Qﬁqﬁeéﬁ@qcﬁm%et&lghe heavy
n

.antibody forimts analyzed by size exclusi
Chal@hr"ébnﬁ‘%é’rtap'ﬁ KBy b o)ghierdhaibt aiheboun 28 | kDa.
Eluttibhegrogses A o ng it naornal di stribution

. and ?epnesenting ngfe tEanﬁgg%éaﬁﬁ?éﬁkeégﬁﬂﬁt%EﬁQEQX?ed by
S1zesPEfdard cBaldhbeatitoy rephye, ( Sute reppar®) MRS WA 2ined. In

all PHPRES WELE gOSE%%le peak with a normal distribution, and
representing more than 98%, was detected. Using a standard
calibration curve, the apparent molecular masses were 60 kDa
for scFv(L19),, 80kDa for L19-STIP and 180kDa for L19-IgGl. In
addition, molecular aggregates that are often present in
recombinant protein preparations and that may invalidate the
results obtained in in vivo studies were demonstrated to be
absent. SDS-PAGE and size exclusion chromatography (Superdex
200) performed on the purified control proteins gave similar

results.

Using these three different L19 antibody formats,
immunohistochemical analyses were performed on cryostat
sections of SK-MEL-28 human melanoma induced in nude mice, and
of F9 murine teratocarcinoma induced in 129 strain mice.

Optimal results were obtained at concentrations as low as
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for SCFV(L19) , 8CkDa for L19 -SIP and 18CkDa for L19

-1gd . In addition, nolecular aggregates that are 009733
wW@bdosm2piIesent i n reconbi nant gr otei n prepar at PCTEPZN

that may invalidate the resuffs obtained in in V|vod

studi es were denonstrated to be absent. SDS-PAGE an

size exclusion chromatography (Superdex 200) perforned
on the purified control proteins gave simlar results

0.25-0sibngM.hade three giffigrent a9 a@ﬁtﬂb%%dJ YR i zed
. Lmmun hi%tochenical anal yses were perforned on
lde@FﬁS@ﬁaF LBELMSRS -of SK-MEL - 28 human mel anoma

i nduced in nude mce, and of F9 nurine teratocarcinoma

i din 129 strain mce. Optimal results were

In Ié’ggfgicgéébgﬂiéanoe’ntth&t lranﬁa&s:bded@&QgZ_ﬁézQ-i%dé% Aldmats
: ifi ti bodi es recogni zed iden

F Org?‘?ﬁgﬁE?Lfg%ﬁﬂ%,‘r?gu'g?gs, FrE§f166 ¢ RE-MESeBabaived kEd anoma
andaEBihoﬂynéOt@ﬁ&ﬁoEQEcEHOMbVQePEOQBéB['ERLM%E—i%U \Sor has a

SK: MEL-2 8 human nel anoma and F9 rmuri ne '
rel%‘g?‘g?%oxa?%?%o%owéheraéédwhske MEE9- tﬁﬁotu@‘ﬁbwagj\fg@ldly

. ; 0 rate while, mor _gr
LR PSP e B8 A Rl 2R
Longyhwst Bmabteoe t bmgnt & astb Ngo €XPEK j [Tk 514 UPot _'E’Bﬂlé‘%h%as

' S induced for short biodistribution
indcg%%'e%‘gg (%}ﬁgl?% %ﬁ*i?t%&?u?h@ bf badsesi bupi ba 48h) . All the

O pr ot Tt el y O DS e Ror CoRom T ohiBY Thp tumors

I mat . 1-0. .

Wer%%ﬁ%@@%%@dw forGrad sqm3eqlﬂdxplc_a:ﬁnpamdiwaiésfd@.t]héwmgious
iHbd 098 erdle ine were injected. Before

antlik{%Clecti olg{atﬁ{e éri"&ngo?io | na(i‘_i‘%‘?fletc% Und¥ ek et 1@ @rkdot

sterg 122 smldme tweerd nimywreact B4 A cand aele £ t rﬁg% on
Rrofi.l e were checked (see Material s and Methods) .

radl%rh?ur%&a&?@{ AP YIS Hee e di g tarsice d (@0t nendhaishe

immualoways tiwrie vt B3k R% filtration profile were checked (see

Materials and Methods). Immunoreactivity of the radiolabeled

proteins was always more than 90%.

Figure 3 A-C reports the profiles of the gel filtration
analysis (Superdex 200) of the radioiodinated L19 antibody

formats.

Blood samples were taken from treated animals at the different
time intervals from injection and the radioactivity present in
plasma was analyzed for immunoreactivity énd by gel filtration
chromatography. Gel filtration profiles showed a single major
peak, having the molecular mass of the injected protein, for
all three L19 antibody formats. Only the profile of the scFv
revealed a second peak having a higher molecular mass,
suggesting formation of aggregates (Figure 3 D-F).
Furthermore, the formation of large molecular mass aggregates

not eluting from the Superdex 200 column, was observed for
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Figure 3 A-C reports the profiles of the ge
filtration analysis (Superdex 200) of the

w0 205023388 nat ed L19 anti body formats . Bl ood SECPER®04/009733
were taken fromtreated anindds at the different tine
intervals frominjection and the radi oactivity present
in plasma was anal yzed for inmunoreactivity and by ge
filtration chromatography. GCel fiItration profiles

a ngl.e.ma peak, havin mas
SCF%QE?EZ2 igct%e tbﬁg o %Egr 9 Ipé rofb%%ﬁi%%gﬁf&%x 200
colﬁmnnaas 90hﬂ@0?hefpth%|b@pqﬁewhQaﬁqﬁédﬁ$0$ﬂyﬂtd% both L19-

sec eak having a higher nol ecul ar mass, suggesting
SIPfBP ﬂ Iaﬁraébﬁegéﬁéé OFi §iiee loagedrradimaatistiinr @©f
schWEl@@Q”ﬁEbOBbgﬁtl@%ge Rl.e %E%ﬁn@@S%a@g%a%QﬂRﬂﬁgn%%s
eluting fromthe Superdex 2 columm, was observ
recppesefvenly) 2ften fashinghithe the ometcogerphfir ealture with
u ex ;200 _col um_was. 90- 100% of the applied
0. St RERRer ety P Thobntre 1356k aniterg rrgae renglocked on

theyteﬂdmﬁfftmeekoamgaléaQBQactivity of scFv(L19)2 was
about 55% The retained radioactivity was recovered

only after washing the chronmat ography colum w th 0.5M
TabNaOH, 2 8880RSLEALENGHENAL 9949 WelLg 'OC
. on th% col un% ?iltgrEa EFﬁQ%)O% g%ﬁeé%ﬁﬁ SO repo % test
perfheme@sqhtslaﬁmahésbanMabeeéa&svahﬁ Meshoaenfooﬁéd Qhe time

| asna_(see terials_and thods) . Over the time of
of Ph SR el LYo P pa N PR P S o py ar S AL ar g hengame
lmmﬁ@@EeaﬁﬁyﬂQt§a§h|plhﬁmhna3|ﬁﬁ@asﬁﬁrtﬂﬁ Skéébbﬂgs On the
reagents._. the contrar al r ead ﬁours after
Comm?@ét i %iar%@m Mﬁ@?éa@fgvrt ynoﬁcgapv( the) 2mupnnplraspiivity
d: 1o t rative
of YRbuIEEUrElihoRlasna Vag A CRRTRE] Bk Penap 405

Figure 4 report the results obtained in the

i ' with the radi ol I L1
combh 2L PYL' BYEL00, BXBSLL TR Sl i e "2C! 0! A0Sl ed 119

Tables 2 a, b, ¢ and Figure 4 report the results obtained in
the biodistribution experiments with the radiolabeled L19

antibodies in SK-MEL-28 tumor bearing mice.

Tables 2 a,b,c show, at different times from i.v. injection of
the radiolabeled antibodies, the average (iSD) of the %ID/g of

tissues and organs, including tumors.

In Figure 4 are depicted the variations of the $ID/g of the
different antibody formats in tumor (&) and blood (B) at the
different times of the experiments, as well as the ratios (C)
between the %ID/g in tumor and blood. All three L19 antibody
formats selectively accumulated in the tumor and the ratio of

the %ID/g of tumor and other organs are reported in Table 3.



antibodies in SK-MEL - 28 tunor bearing mce. Tables 2
a,b,c show, at different tinmes fromi.v. injection of

wao besoz3iol abel ed anti bodi es, the average ( SD)PCI/EP1964/009733
% D/g of tissues and organs,43 ncluding tunors. In
Figure 4 are depicted the variations of the %D/ g of
the different antibody formats in tunor (A) and bl ood
(B) at the different tinmes of the experinents, as well

R TN
accamclatéavedyi ont baet uombrandstheatakeo ahetbe s gpelcific

tunor and other organs_are reparted in Table 3 . As
ACCYRHHALLPRL B bYenier6RLEEFE8i Bgr BPRYA Lt REJARE Mg 6sen. By

conBELLAUI A5 €5 9BLY £OB LREURMUTRE 1 ¥ASEH! BhHM €ad %B%Q%F@%d

speC|f|c accunul ati on on the vascul ature of norm
conprgansohasuseeninBgitbrtr Asnpraoosproichbd &desmlsatiaen found
of the radjoiodinated control nolecules in either
(Ta URDrs Of norffar tissues was found (Tables 2 a, b c).
Al three L19 antibody formats showed a cl earance that
was nedi ated mainly by the kidney, as determ ned by
All chypes ngl ? henbitbpdvsapprags ahgvwesdpaceégaraenesar shes was

medfé%@?mﬁéiﬂggt$$g%ﬁé Eﬁﬁxé%ég%g ?ﬁ@e%ﬁ?%@& E?Lc%ﬂ%ting the

conplete L itti € CUrvé w
urité exponkas i alsf erpecbadyi eldedatbe haté whbvéavakuwesor

din Table . _Fi 5 depi ct iations in
scry FRPG} B S OBEr T Gt LaRaCBIBORE bbb hPralont ¢ K ghans of
ther@@&ﬁ%Oﬁi@@t@dbﬁéﬁyéhéﬁigaﬁnﬂuﬁégio§|ﬁié§h@ﬁ the RR1f-1ive

teratocarci noma tunor nodel. Due to the hig
valygy)i erpatedcinviehlef 4F9 teratocarci nom,

accumul ation of radioactive molecules in this tunor

was 3 to 4 times higher, 3 and h after i.v. injection
Figutard i de@icMELthe 28at Labt oandi masheet sbgyentEy) hbghetmor

rat | of the experjnment. As

andféﬁogém%égg&ggda&igg the radf%f%dinated scFv(L19)2 and L19-
SIP using the F9 teratocarcinoma tumor model. Due to the high
angiogenic activity of F9 teratocarcinoma, accumulation of
radicactive molecules in this tumor was 3 to 4 times higher, 3
and 6 h after i.v. injection than in SK-MEL-28 tumor and was
persistently higher for the 48h duration of the experiment. As
for SK-MEL-28 tumor, specific accumulation in tumor
vasculature was confirmed by microautoradiography, while no
specific tumor accumulation was seen after injection of the
control molecules. In Table 5 are reported the $ID/g of
L19(scFv) and L19SIP, at different times after i.v. injection,

in F9 tumors and other organs.

Synthesis of reduced L19-SIP

To a solution of 375ug (5nmol) L19-SIP in 422pl PBS were added
50pl TCEP-solution (14.34mg TCEPxHC1/5ml aqueous NayHPO,, 0.1M,
pH = 7.4). The reaction mixture was gently shaken for 1h at

37°C. Reduced L19-SIP was purified by gel-chromatography using



10

L5

for SK-MEL - 28 tunor, specific accumulation in tunor

vascul ature was confirmed by m croautoradi ography,
wWoRi05023308 speci fic tunmor accunul ati on was seenPEI/ER2004/009733

injection of the control nolécules. In Table 5 are

reported the 4D/ g of L19(scFv) and L19SIP, at

different tinmes after i.v. injection, in F9 tunors and

ot her organs . Synthesis of reduced L19-SIP To a

Lyt no - SIL.BaiyN m_..BPBS were
2 N R R Bk e S T SR B 1Y sk of
theafaedaseMapHPQuctOptbpfpd *hé. 4uantThetieactiresformation
ét_%g pas gsntl& l:ll ken for h at 37 C. Reduced L19
2Sf P was - Buf FFES bg g Fchr omat ogr aphy usi nga NAP -
5 colum (Anmersham Eluant: PBS) . SDS-PAGE anal ysis
~of the isolated product proofed the quantitative
Yle%ﬁan%ﬁgrﬁﬁg(%ﬂobf PBS (8FP760 .reduced L19-SIP. 5
Yield: 100 3ng/200 mM PBS (26.7% . Synthesis of Tc-99m
-L19 -SIP 3.0 ing disodium- L-tartrate were placed in
Synahgbabk 66| Fowedmby1adgirtsi on of 100. ng reduced L19
3.0 -SIP.in 200 nj PBS and the LO solution was diluted
WY hd TR Wtk obR T ’e2 HPOY e Baf pﬁ-épe(il W BI—Wl@lS)fOlg@med by
adle@I&%geﬂ@o a§ (248)
(5my SndA /1| RS Eégé&sdv\é?g g émﬁggrlegg |on t e
Sol%k@ryr@amlbhb«@nwibh 1Oauata3a€pu§cmgme4-lbahﬁe&d (1M, pH

- S ushfied b phy u
iy S EsiEsaioh i i By gel ElIprIRARY e B,
solwRachoc hi&ng cahC Vi /ahnd: CBﬁbﬁ%ClRad&&@Qin?&i pll‘%{étﬁ’eactlon
90. 2% (SDS- PAGE). '0 Specific achwtg 26. 4MBg/ nnol .
m1x§qﬁﬁnﬁﬁ%ﬁﬁgq%@qyfargq g at 37°C. 9m- labeled L19-SIP

was purified by gel-chromatography using a NAP-5 column
(Amersham, Eluant: PBS).

Radiochemical yield: 35.6%.
Radiochemical purity: 90.2% (SDS-PAGE).
Specific activity: é6.4MBq/nmol.
Immunoreactivity: 91.4%

Synthesis of Tc-99m-MAG,-L19-SIP Carboxy methyl-t-butyl
disulfide

A solution of 21.75ml (0.312mol) l-mercapto-acetic acid,

43.5m1 (0.312mol) triethylamine and 100g (0.312mol) N-(tert.-
butylthio)-N,N'-di-BOC~hydrazine in 11 EtOH (abs.) was heated
under reflux (N;-atmosphere) for 60h. EtOH was evaporated under
reduced pressure to a final volume of about 200ml. The residue

was poured in 1.81 H,O and the pH of the resulting suspension
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5 Synthesis of Tc-99m -MAG -L19 S-IP Carboxy nethyl -
t-butyl disulfide A solution of 21.75m (0.312nol)

WO p@so23310 a-cetic acid, 43.5m (0.312nol) PCT/EP2004/009733
triethylam ne and 10Qg (0.312hol) N (tert.-
butylthio) NN\, N - dBiOC hyd-razine in 11 EtOH (abs.)
was heated O under reflux (N2~atnosphere) for 60h.
Et OH was evapor ated under reduced pressure to a final

vahye el akout 1200md;., The e 1ol d in 1,81
wéSH Ogand the pH of thénrgegﬁq%l%?g%éﬁ)gsgﬁ)sll gﬁr{lf\/\ggl%(gljauzslt%ed was
filtergdlgfdsiamg Sinsl g NefOHheDireBQT tdihydrsadiute osvas adjusted

20 ZupuBPElior 6o3 B G R AL don LS ST G g

extiratecyal reas waxkiackes fromowatar cdxcy, t hrﬁ&%%%ﬁ%%

d . The conbined organic |ayers were dried over
OTJ3RYCt haYSEIBy &R ewals ledapreat ¥gShadendr ellacedlpressune

' LAY g % .as_a_yellow.qil.. Th terjal was
i =t At AR A L R ER G e I
vellbenzyloxfbar hatylria@ whe put-ebehyligdstrer (N

% Gy tbutyl ester A solution of 35.02g (114nmol)
SYNZEFPyS0osucci ni mi de and 15g (114mml) Gy - O Bu in

1.41 CH A was stirred under N - atnosphere at room

- (BEDOLBA R ERh B0ch ) GIIr RIRTIC SR PIsbRG «-

but%tgsg 1% agueou |8 ac X vvimt °
ol i HCO ith 200m .wat T
R sotgtitated agueaue Nl and s i inGR00nt ater g,

ayer "wa

(114Ewapbr aGlproefsCH 101 iderraduggd BEESSHHE uhiekded-
999 | low oil . The

t36'59( ?{Z-Gly-GIy--asage .
AR et br FAPMWASTPEF et BRBUGATT 8P Pur Ther osganiiesileyer was
wasK3y -8 Ywl tRUDY b ®ST 8T 2303y 9 £143:80ML) 4of 2 ¢- G y; 7

O Bu were dissolved inéll T]%F . ds 2% 91¥h92}50ml
half-saturated aqueous NaHCO; and 1x with 200ml water. The
organic layer was dried over anhydrous MgSO,. Evaporation of
CH2Cl; under reduced pressure yielded 36.5 g (99%) Z-Gly-Gly-0-
*Bu as a yellow oil. The crude material was pure enough for

further synthesis.

Gly-Gly t-butyl ester

36.5 g (113 mmol) of Z—Gly—Gly—O?Bu were dissolved in 11 THF
followed by the addition of 3.65 g palladium on charcoal (10
%) . The mixture was stirred under H, atmosphere (latm) for 3h
at room temperature. The suspension was purged with N,
filtered (PTFE-filter: 0.45pm) and the filtrate was
concentrated under reduced pressure yielding 20.3g (95%) Gly-
Gly-0O-*Bu as a yellow oil. The crude material was pure enough

for further synthesis.

Carboxy methyl-t-butyl disulfide glycyl glycine t-butylester
A solution of 23.85g (115.6mmol) DCC in 430ml CH,Cl,; was
dropwise added to a solution of 21.76 g (115.6 mmol) Gly-Gly-
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foll owed by the addition of 3.65 g palladi um on

charcoal (10 % . The m xture was stirred under H
warmwsspises e (latn) for 3h at room tenperat ure. POTEP2004/009733

suspensi on was purged with N4g filtered (PTFE-filter

0.45mm ) and the filtrate was concentrated under

reduced pressure yielding 20. g (95%9 dy - Ay-0 -

11Blu as a yeIIOM/oiI The crude material was pure

- t- |
o-GleurPr da. g1 yeur g TG EateycSpeh YA SRt an (el fide
and23.38359 ¢ 14115_5 IHT&hdolDC@JHEﬂ #430m1 GH,€h , wasnhdr 98%§%lng
added to a solution of 21.76 g (115.6 mmmol)

SUSRENSI@rgAa§ LIS B MANGT @@r%%ﬁ%ﬁrﬁWmspherey at room
te e%léltfu'r%e @&%e&g f%.lQ:J_(allfllEZJ gﬁplr)esj}!gi%ovrg]r 15611%% d’é?s

he resul'ting suspension was Stirr nig
wasNedaBmeph@ré&ﬂmhwhamﬁfﬂqnﬂﬁﬁﬂﬂdaaqﬁddﬂsdeHGGgIaMﬁ 1x with

th It| so] uti on was washed 3x w th 400m half
400_ 3 [PAESA AdGotts TBREGRIE LA RSB | vt e apprated

underd Q‘éd@rc@@nbg:ds%We ( MIRO JrieRs g%m%@t@% df:tbed by

reduced pressure. The crude product was purifie
chreRegegtreghapior ¢d 1sida @elgelsing rg saplsrcﬂnterqragimmmanglng

cochERLE0, IO O D, LINONAD dobl O 11 OB S50 e

isolMetedpteaeetyll 1ghw eyl .gl yci ne 2b .32g (75.09nmol )
Carboxy met hyl - tb-utyl disulfide gl ycyl glycine
t-butyl ester were dissolved in 233m TFA under N -

Mer&tat%é’ﬁﬁ’é’rté(l ’FHé’Cﬁ/eZSlﬂlﬂ/iqﬁlg?%ol ut| on was stirred for

. £ 0oRRELY evapanat 8¢ under oo q
26 B cda - PaRgL) CTREERLY S VAt AP R AT M oy
glyeiilhewdsbdiiyéd eshiger wstrier rdum@oﬂmedaddu visendl TR (Lﬁl'de]lo Ny~

atmosﬁggfpepriﬁl prr?fﬁilzé}l%%gIstoh§%§(éf§lp§’%g{néﬁ%§? af\ghrl 20min at
room temperature. TFA was evaporated under reduced pressure
(5-10 x 107°mbar) and the resulting oil was dried under
stirring for additional 2h (5-10 x 10 %mbar). After addition of
250ml Et,0 a white powder precipitated and the suspension was
stirred for 3h. The material was filtered off and resuspended
in 100ml Et;0. The resulting suspension was stirred over night,
the product was filtered off and the material was dried at
room temperature under reduced pressure yielding 20.46g

(92.5%) as a white powder.

Mercaptoacetyl glycyl glycine NHS ester

Mercaptoacetyl glycyl glycine (1g, 3.4 mmol) and N-
hydroxysuccinimide (391 mg, 3.4 mmol) are combined in a dry
round bottom flask and dissolved in anhydrous DMF (4 ml). DCC
(700 mg, 3.4 mmol) in anhydrous dioxane (2 ml) was added while
stirring the reaction mixture. Within 15 min a precipitate
(DCU) begins to form. After 1 h the precipitate is removed by

vacuum filtration. The precipitate was washed with cold
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stirred for 3h. The material was filtered off and

resuspended in 100m Et O . The resulting suspension
woR®38L331s ed over night, the product was filteP€EPRP{0D4/009733

and the material was dried at9roomtenperature under

reduced pressure yielding 20.46g (92.5% as a white

powder. Mercaptoacetyl glycyl glycine NHS ester

I\/brcapt oacetyl glycyl glycine (Ig, 3.4 mml) and

dr oxysucgi n| m d 91 conbi n
leX )céry )rﬁ%lunéic sﬁ?nbr%"oecg %rsog]rfT\?cer%e aﬁ'ﬁam 0
proBMEt( 4rard )pred:i(ﬁ@t(am M on3 - th dMEma it ran Mgle O4S1 ution by
d| oxane m ) was added while stirring the reaction
Whﬁrls T P qstusei piasaties (g d Bagi sl teation,

wasﬁfl%ﬁ%l'%fht ol %1@1% RGP talgy i § re%.r[i\ﬁed%bﬂyaéllﬁﬁﬁ'um

['tration. e pre pltate’vvas washed
desaalcadtlo&xavrve.rnﬂg@tdl Xanel wds. Ixndled )fromthe
filtrate. The product was precipitated fromthe
remai ni ng DMF sol uti on by addi ng di ethylether . The
SYHM@@G@ %@qW2b§ EN(iyat rbhI-G&Bhed with cold

200 \lpllgt R?élg%i of)‘”%o r_%% | n L\{L%Cgfgpt deSI@C_Igt olr PBS were

dllmeagmlMAG%@- h:lN Oty Sodilsh &ﬂa&o bar fe2: 6@ i) J)pH 8.5) and
non-reduced L19-SIP in 111 m PBS were dil uted vvlth 300

diafizgfl <odfi dmbbdiidte 200Merf @hﬂﬂphﬁq% et R afzedl 8.5)
emp_gLo)§’1ilig aWStlHd%o-@mLy‘% PRES RIS @’IM el My PH %oscgkford

| oying a de -A— Lyzer "10, 000 ierce 1'n
1L, RBGISf ér.d, I5IQ uUJ SfAm)erca@@Omcectfylmgrlmlom@tanneglmrS/Iester

e bl b R G SN R A

0.1Meaphi @n sy xiewee awasdheatied hkorred dt idh &ikturt@as heated
reaction_mxture was dialyzed 2 x 1 h and x 17 (over

forppght REwSth C208/1 T6ACEAGSpRERE UBEf e @0.almzesH28.35)L h and
1 xeaghy ?ggkgyhﬁgh%hew§khd9ODAmhy%%rp%%s%%%t@wgaéfgf”f6%lM,

pH 8.5) each, employing the Slide-A-Lyzer 10,000 MWCO (Pierce
Inc., Rockford, IL, U.S.A.). 3.0 mg disodium-L-tartrate were
added to the vial followed by addition of. 90 pl Tc-99m
generator eluate (eluated daily) and 25pl SnCl,-solution (5mg
SnCl,/Iml 0.1M HCl) were added. The reaction mixture was shaken
for 0.5h at 37°C. Tc-99m-labeled L19-SIP was purified by gel-
chromatography using a NAP-5 column (Amersham, Eluent: PBS).

Radiochemical yield:55.1 %.

Radiochemical purity: 94.5 % (SDS~PAGE).
Specific activity: 15.2 MBg/nmol.
Immunoreactivity: 81.1 %Synthesis of Re-188-L19-SIP

3.0 mg disodium-L-tartrate were placed in a vial followed by
addition of 150ug reduced L19-SIP-SH in 310ul PBS and the
solution was diluted with 100ul aqueous NayHPO,~buffer (1M, pH
= 10.5). 100ul Re-188 generator eluate and 50ul SnCl,-solution
(bmg SnCl,/1ml 0.1M HCl) were added. The reaction mixture was
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Inc., Rockford, IL, US A) . 3.0 ng disodium -
Lt-artrate were added to the vial followed by addition
w@b0050283m$ Tc- 99m generat or el uate (el uated daPCHEPRN4009733

25m SnCl 2~solution (5my . MPHA) were added. The
reaction m xture was shaken for 0.5h at 37 C. Tc-99m
-l abel ed L19-SIP was purified by gel chronmat ography
using a NAP - 5 colum (Amersham El uent: PBS).

shaRadi geherni cal ‘65 rk-Ygg-Rag) 1Al rity: ...
94.5 % ( SDS- PA@?ﬁggeg% f i@%?%%ﬁ%% rﬂf?zg-f%dfam%n‘ru?lfled
PY pRiuABIredatogiriaphy8 Lst reSyen NAPsiSs cefl uRer 1@8drsk®nS! M uent :
PBS?-,O mg di sodium-L-tartrate were placed in a vial
ol l owed by addition of 150ng reduced L19 -SIP - SH in

310m PBS and the solution was diluted with | OQOm
H=10.5) . 1 0OM Re-188 generator

R dagugous fgr (IM. p <
9P aafBISAd BORIASHE- 8- Sol ution (5ng . M HO) were

. >t i,on m €, a for 1.5h at 3 C
reasddsdy e egsetion m ¥uipeasgiskan;Lor

SPe@%ﬁ@h@@*ﬁﬁvégyaphy usi g.a MAB/ambl¢ol urm (Aner sham
yield:34. %.

.. PBS)_ . 5 Radi ocheni cal
Im%ﬁ%%%%ﬁmcéy' purity: é%’g] % (SDS- PAGE) . Specific
activity: 13.5 MBg/nnol. Imunoreactivity : 91.7 %0

s %/nt hesis of reduced L19 -SIP for specific conjugation
YOGt EBT 0T COTAUCTETAL IDFPR, LOTHADHBED: BOMAuGNOIAn of EDTA,

conbOOtengichech, keripocsial ahghs | Roble prabelne, S
typaotieplest Nas HRO the. bt pthe-Judyrvgpe added to a
sonSAHLOD O AT S RIS DL 1o e pes
pH Redudedrddd adldy ves Pusdiiiethby, 867 5,chr paatogr aphy, oo
in 4%%LHQPBS. The reaction mixture was gently shaken for 1h at
37°C. Reduced L19-SIP was purified by gel-chromatography using
a NAP-5 column (Amersham, Eluent: sodium acetate buffer, 0.1M,
PH 5.0). SDS-PAGE analysis of the isolated product proofed the
quantitative transformation of L19-STpP into reduced L19-SIP.

Yield: 105.7pg/200ul  (28.2%).

Synthesis of In~lll—MX—DTPA~Maleimide—S(Cys)—LlQ—SIP—R

(R = reduced)

105 pg (2.8 nmol) reduced L19-SIP in 200 pl of sodium acetate
buffer (0.1M, PH 5) were reacted with 50pl of dissolved
1,4,7-triaza-2~ (N-maleimido ethylene p-amino)benzyl-1,7-
bis(carboxymethyl)~4—carboxymethyl 6-methyl heptane (0, 25mg
DTPA-Maleimide in 500pl sodium acetate buffer 0.1M pH 5) for
3 h at 37°C. The reaction mixture was dialyzed 2 x 1 h with
200ml of sodium acetate buffer (0.1M, pH 6) employing a Slide-
A-Lyzer 10,000 MWCO (Pierce Inc., Rockford, IL, U.S.A.).
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a NAP - 5 colum (Anmersham Eluent: sodium acetate
buffer, 0.1M pH 5.0). SDS -PAGE anal ysis of the
w0 swbarsds pr oduct proofed the quantitative PCT/EP2004/009733
transformation of L19 -SIP itto reduced L19 -SIP. 0
Yield: 105 . ng/200 m (28.2% . Synthesis of n -111
-MXD-TPA Ma-leimde - (Cys)- L19-SIP - (R = reduced)
105 nmg (2.8 nnol) reduced L19-SIP in 200 m of sodi um
80 qqetmte- 13 buffer; (M1 Phcyer exr eages %@b%\“ m2®Tham Tne.)
of dissolved 1, 7-triaza-2 - (N-mal eimdo ethylene™p
weregpdaspbemsy|the peaptspnambakymet pls) heated at 37°C for 30
- c4a-rboxynet hyl b-nmethyl heptane (0, 25ng
DTPA- Mal ei mide in 500n sodium acetate buffer . M pH
5) for 3 h at 3. The reaction mxture was dial yzed 2

ith ) 200m of sodi tate buffer (0.1M pH

1n-$3 3 erhatiniony BTG He ALy SEr 161000 IACS 1P BRee MRGL Fied by

 Su&i ol 80 mAld- | '

9o R e P g, " A7 shiam Tho. ) oy 6 e qda and T Bluene:
3

min

sham | nc wer e adde
PBSteacti on m xture was heated at Cfor 30 In- |
| abel ed DTPA -Mal eimde - (Cys)-L19 -SIP was purified
by gel -chromatography using a NAP - 5 col um

Rad{doresbam ¥l eeat51PBSy,. Radiochenical yield:51. %.
Radi ochenical purity: 97.2 % (SDS-PAGE). Specific
Radyeeheint G2 709 MBA nnol 97+ AninéBBETPRAGELY : 88.5 %

eshS; - DTPA - STy , -triaza -2
Spe%%f%%li?ﬁ%g%tgghylene zg?a%?ﬁg§mé%hzyl - -bis
Immyeerdoxyiettyt ) -carbog§.bethyl -nethyl heptane) 512 g

(1 mol) of { [3- ( -Am no -phenyl) - 2-
(bi s-car boxynet hyl - am no)-propyl] - [2-
Syn€bésicas bopyrpt byl vame i ANe P @; BYV] t80LB20b <(N-naleimido

ethylene p—amino)benzyl—l,7—bis(carboxymethyl)—4—carboxymethyl
6-methyl heptane)
512 mg (1 mmol) of {[3—(4—Amino—phenyl)—2—(bis—carboxymethyl—
amino)—propyl]—[Z—(bis—carboxymethyl-amino)~propyl]—amino}—
acetic acid (Macrocyclics Inc. Dallas, TX, U.S.A.) and 707 mg
(7 mmol) triethylamine were dissolved in 3 ml dry DMF. 400 mg
(1,5 mmol) of 3-(2,5-Dioxo-2,5-dihydro~pyrrol-1-yl)-propionic
acid 2,5-dioxo-pyrrolidin-1-yl ester (Aldrich) in 1 ml dry DMF
were added drop-wisely. The solution was stirred for 5 h at
50° C. 30 ml of diethylether were added slowly. The reaction
mixture was stirred for further 30 min. The precipitate was
collected by filtering. The crude product was purified by RP-
HPLC (acetonitrile- : water- : trifluoracetic acid / 3 : 96,9
0,1 - 99,9 : 0 : 0,1). Yield: 61% (405 mg, 0,61 mmol). MS-
ESI: 664 = M" +1.
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acetic acid (Macrocyclics Inc. Dallas, TX, U S A ) and

707 mg (7 nmmol) triethylam ne were dissolved in 3 ml
wa@legosodB818 400 ng (1,5 mmol ) of 3- (2, 5-Di oxo -PQI/EP2004/009733

, 5-di hydro p-yrrol -yl-) prod%pionic acid 2, -dioxo -

pyrrolidin - - y ester (Aldrich) in 1 ml| dry DVF were

added drop -w sely. The solution was stirred for 5 h

at 50 C. 30 m!| of diethylether were added sl owy.

r.eactd i Xt stirred for further 30 mn.
5y #ﬁ% “pre r?lflp %&@m _cdgﬁ;}‘e‘cgt"gé] By itléri‘dd. The crude
200ppeduct, asasimpuni fHed day aGet onj il e 1 »
vvi;altger- cotrifl u)oraceti Cu;%zei'ég&./@% : 9%?{9 1:110,%111 9P9BS9 vgeroe

dilpt@’dlyi_thyﬁ&od;plap% 408 unrg bod26E imdlfler MBESIM, 68% 8- 5) and
L19 -SIP

: Synt,hesi.s . of..n - - MX- DTPA - e- S) -
dialled dNaRts wlh 2obht W Becivy Bere o bpftey fiss 1M, pH
8. Sheeepdblyined awist i 300wy zefr Sodicom beret q FAWA&r 1ne.

zed 2 x 1 h with 200m of

Rocég. _1g| E 8.5) and dialy . (
af tim Gr afle Spérf er 5@0PiMOfp|1|ré.r@)‘téfﬁfﬁlzéiyﬁrrg(m
isoﬁhiQ@yéﬁb!é?ﬁﬁ%gygggﬁng?%$E?g£§§§bg%ay}BQ%K%%%%OQJmethyl_

US A). 50
6-me by hi g@p‘a‘ﬁaﬁo)(wﬁnWEAJ boiletfoar fOxpBemhy MK -DTPA dissolved
: 0 | _-.6-methyl _heptane_ (MX-DTPA) solution
+ ?%6géPgéfﬁgégéﬂmdPS%%E$e§uFEe§oo8nﬂ&ofP&oéréﬁmM@#@t@dded
andbtfié ereabtidbh plix8ub)r wesenadded @p¢ the peasiopn rpe

m xture, was heated for 3 h at 3 C. The reaction
reagh Lo Bl naETai YRyzedadvzed R #nd b ’nd7lhx(8Veh riogkt)

L o - dis g f 0. H 6.0
P onn! oyi oy ehe” Sr A HaLEs 0 BB ebE, el | Brickee)
eachncemp Regkfior dhel §]1ideSAALYze 80164 0p0nMitkd! NBherce Tnc.,

[ ( 40 MBgq, AmershamInc.) were added
ROC%%%%'IWS&'@Q@%O%' xture was heated at 3 C for 30 mn.

In- | | abeled MX-DTPA - e- HN (Lys)-L19 -SIP was
rified b% gel  -chromat ography using a NAP - 5 colum
80 Fgﬁé&ﬁ ERGénat solution (HCI, 1N, 40 MBg, Amersham Inc.)

were added and the reaction mixture was heated at 37°C for 30
min. In-111 labeled MX-DTPA-g-HN (Lys)-L19-SIP was purified by
gel-chromatography using a NAP-5 column (Amersham, Eluent:
PBS) .

Q

Radiochemical yield:72.4 %.

Radiochemical purity: 80.3 % (SDS-PAGE).
Specific activity: 8.8 MBg/nmol.
Immunoreactivity: 77.5 %

Synthesis of In-111 -DOTA-C-Benzyl-p-NCS -&-HN(Lys) -L19-5Ip
200 pg (2.66 nmol) non-reduced L19-SIP in 108 pl PBS were
diluted with 300 pl of sodium borate buffer (0.1M, pH 8.5) and
dialyzed 2 x 1 h with 200ml of sodium borate buffer (0.1M, pH
8.5) employing a Slide-A-Lyzer 10,000 MWCO (Pierce Inc.,
Rockford, IL, U.S.A.). 50 pl of l,4,7,10—tetraaza—2-(p—
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PBS) . Radiochem cal yield:72. % . Radiochem ca
purity: 80.3 % (SDS-PAGE) . Specific activity: 8.8
wOBWsRBI8 | rmunoreactivity @ 77.5 % Synt hesi SPCI/EP2004/009733
H 1 DOTA - CB-enzyl -NpGS -58- (Lys) - L19-SIP 200 ngy
(2.66 nnol) non -reduced L19 -SIP in 108 m PBS were
diluted with 300 mM of sodium borate buffer (0.1M pH
8.5) and dialyzed 2 x 1 h with 200m of sodi um bor at e
i if 5 l L
b, 500 e (P o s Tre MEREhA T P 1 dEfagprie acid
beéleYJ.l p-SCN-DOStA adtec o @rc (s i Tt b Qﬁa@Ib?é oyoengvs . A

oo 0 ol IR S A S A5 ) o ot um
bor(aJ:eSb@ﬂf@nzylo 1@@ ¥ ms“%@ﬁé%ﬁ% e*'.g) 5cﬂe of o SOG4 and

borate buffer, 0.1M pH 8 5) were add to the
es SIPREE SRR Ve & etadt ihme bk thare Inds e B f orhd Jheactlon

ure S zed 2 x 1 h an
mlx%‘ilr% ga"s g\%&ﬁ%ﬁ%lﬁ?{%;ﬁh % g.'ﬂa%%d (e st e w1th
ZOObunﬂf @rf (SOd:tMm Bid e ah)e eamfexemml ayi,ngH he ogl Iedeﬁch employing
the A Lyze ]140 000 (Pierce Inc., Rockfor
ey é.lié\. -% YEG T R0q M8 (dledcicod naHa qu\kfdmi MNEd],
U.sArernsham iInc.) were added and the reaction m xture was

heated at 37 C for 30 min. In-H |[|abel ed DOTA -
CB-enzyl-p NG-S - e- H (Lys)- L19-SIP was purified by

I h ap usin P 5 | um (Aner sham
o0 B8, 2EO1SERERSIET UELS, BultY s 58 HED, ATELSRAN
werRadildedeandathputriebyt i93. ﬂu%:(,l@@swgéeﬁ)satgﬂe%'tf '307 < for 30
act|V|t1/l 10.1 MBg/ nnol . | nmmunoreactivity :

labeled DOTA-C-Benzyl-p-NCS-g~- HN(Lys) L19 SIP was
purified by gel- chromatography using a NAP-5 column (Amersham,

Eluent: PBS).

Radiochemical yield:70.8 %.

Radiochemical purity: 92.1 % (SDS-PAGE).
Specific activity: 10.1 MBg/nmol.
Tmmunoreactivity: 75.1 %

Synthesis of Y-88-MX-DTPA-g-HN (Lys)-L19-SIP

200 pg (2.66 nmol) non-reduced L19-SIP in 110 pl PBS were
diluted with 300 pl of sodium borate buffer (0.1M, pH 8.5) and
dialyzed 2 x 1 h with 200ml of sodium borate buffer (0.1M, pH
8.5) employing a Slide-A-Lyzer 10,000 MWCO (Pierce Inc.,
Rockford, IL, U.S.A.). 50 pl of MX-DTPA solution (0.33 mg MX-
DTPA dissolved in 500 pl of sodium borate buffer, 0.1M, pH
8.5) were added and the reaction mixture was heated for 3 h at
37°C. The reaction mixture was dialyzed 2 x 1 h and 1 x 17 h
(over night) with 200 ml of sodium acetate buffer (0.1M, pH
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Synthesis of Y- 88-MX - DTPA -eHN-(Lys) L1-9 SIP- 200
nmg (2.66 nnol) non -reduced L19 -SIPin HOmM PBS
wowegs/oehisigit ed wi th 300 ml of sodi um bor at e bufPE&¥/EP2004/009733
(0.1M pH 8.5) and dialyzed 24x 1 h with 200m of
sodi um borate buffer (0.1M pH 8.5) enmploying a Slide
-A-Lyzer 10,000 MACO (Pierce Inc., Rockford, IL,
US A). 50 M of MX-DTPA solution (O. 3? ng MXDTPA
Ve u I
OO B SRR S Eh e T o ot ar Gad i LafEboe
Incf.or R&cﬂtf@trd?;? IC,. Ullse x.8action m xture was dialyzed 2
Xx 1 hand 1 x 17 h (over night) with 200 m| of sodium
acetate buffer (0.1M pH6.0) each, enploying the Slide

0 Pi( e c fo
100- 'ﬁl W‘%mf%algmg?%%%c'ﬁ?%ru?%"on"’?%k* bdk E&ﬁge National

Lab%kWRPCGgédN&til onal thab r)eam@n@naddecdtumwwwe resmiotd GiE 37°C

f o in. Y- 88 | abel ed
or\RO0TBR S~ 95 Cbrdret (-0 Sppeasl (bife] rF-8A-5y Fgers

0 p | P LU
oA AP LTS0S LD ATUSINR o,

Eluradi oEREM. cal purity: 91.5 % (SDS— PAGE) : SpeC| fic
activity: 11.4 MBg/nnol . Inmunoreactivity : 70.5%
Synthesis of L -177 -DOTA - CB-enzyl -NpC-S - e-H

Radfbyapmichl9ySEPd266 .ny (2. 66 nnol) non -reduced L19
-SIPin 120 M PBS were dissolved with 300 m of

RadigangmiparaPerbtirer (G1:f SpHSES5PAGRA -di al yzed 2 x 1

h f. sodi umhora (0.1M pH 8.5)
Spegﬁpmgyﬁﬁggghgg de -AL- 3}?e|r4 ?L% 8%&%%0 (Pierce Inc.

ImmRoekeardivity:U S. A ). 7905 of benzyl -p-SCN D- OTA
solution (1.5 g dissolved in 5 m| of sodiumborate
buffer, 0.1M pH 8.5) were added and the reaction

SynBh¥bYEeoyRg heavedpbeln 2-Bedly1-p-NCS —e-HN (Lys) -119-SIP
200 pg (2.66 nmol) non-reduced L19-SIP in 120 1l PBS were
dissolved with 300 ul of sodium borate buffer (0.1M, pH 8.5)
and dialyzed 2 x 1 h with 200ml of sodium borate buffer (0.1M,
PH 8.5) employing a Slide-A-Lyzer 10,000 MWCO (Pierce Inc.,
Rockford, IL, U.S.A.). 50 pl of benzyl-p-SCN-DOTA solution
(1.5 mg dissolved in 5 ml of sodium borate buffer, 0.1M, pH
8.5) were added and the reaction mixture was heated for 3 h at
37°C. The reaction mixture was dialyzed 2 x 1 h and 1 x 17 h
(over night) with 200 ml of sodium acetate buffer (0.1M, PH
6.0) each, employing the Slide-A-Lyzer 10,000 MWCO (Pierce
Inc., Rockford, IL, U.S.A.).

200 pl [Lu-177]LuCl; solution (HC1l, 1N, 80 MBg, NRH-Petten,
Netherlands) were added and the reaction mixture was heated at
37°C for 30 min. Lu-177 labeled DOTA-C-Benzyl~p-NCS-g-HN (Lys) -
L19-8IP was purified by gel-chromatography using a NAP-5
column (Amersham, Eluent: PBS).
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3 C The reaction mxture was dialyzed 2 x 1 h and 1 x

17 h (over night) with 200 m| of sodium acetate
whedisee33(®. 1M pH 6.0) each, enploying the SIiB&I/EP2004/009733

-A-Lyzer 10,000 MACO (Pierce®Pnc., Rockford, IL,

US A). 200 Ml [Lu-177] Lud solution (HQ, IN, 80

MBg, NRH -Petten, Netherlands) were added and the

reaction m xture was heated at 37 C for 30 mn. Lu-177

| abel ed DOTA - CBenzyl -NpC-S - e- H (Lys)- L19 -SIP

s, purified by gel -chromatography using a NAP - 5

Rad%\%FB 1E V%ﬁéﬁﬁéréem-: PBS) . Radi ocheni cal
Radybehémidal%urRagi.ocherical pyiity: 9 % ( SDS- PAGE)

Specific ac%i vilt ?/’: 18. ?ﬂ\'/%qfnggpg Fé%%ﬁm eactivity :
SpegaficopcEgantticst ri but Len3andggxeaneti on of I n~l11-M

- 19.S- | P after single i.v. injection into
I , 9 J
m%ﬁ%%%%%‘?%ﬁﬁ'nude ni cé3TAe3l abel ed pepti des of the

i nvention were injected intravenously in a dose of
0 aboyt 37 kBg.into 9 (teratocarcinom) -bearing animals
TIb oty et ght L aBoded28xgyetThe Dédifogdﬂilvl‘@{yg_TPA—L_l9_—SIP
aft&Pngentrailon |n . organs, ,and the radioactivity

in the e%cr et a, %@5?@528%%175& ﬁﬁmgrQEEGEﬁPQr ngge mice

various tinmes after adm nistration of the substance.

The Traboiastinept blts ont ofhd nihvént Méa DFEAe L195 et Bgi n F9
; ci nome) -beaging nude mice (nmean SD, n=3)
lntll(aéﬁe;rﬁ%ﬁ%%%% A rahl € ‘é gag‘ho?ﬁ sttipRdi patanBlexcreti on
(tereft obar@OmMdud -1 7 af i nghe. b V ction into

t umar - bear | ,nag nude m%:gnLg%ée:%%dl%%& i%eeis&v\ir%b?% egé e -

The Zﬁ‘tdrlé\?é’r?dﬂ’sqv iqprg:qu‘_s@ibiforabioultvaﬁrigﬁgs idih_tq}iﬂf@, band %}ée
di b@&@ i - anl nal s 0 wel g t about
ra lg) &QG8Y GINQTR) ~heardng ao'%-‘?‘?ﬁy\}‘h?%%sa Of gemiEnter

_ The radioactivity corcentt dtg
at various times after administration of the substance.

The biodistribution of In-111-MX~-DTPA-L19-SIP in F9
(teratocarcinoma)—bearing nude mice (mean =+ SD, n=3) is shown

in Table 6.

Organ distribution and excretion of Tc-99m-L19-SIP after a

single i.v. injection into tumor-bearing nude mice

Labeled peptides were injected intravenously in a dose of about
56 kBg into F9 (teratocarcinoma)—bearing animals (bodyweight
about 25 g). The radiocactivity concentration in various organs,
and the radiocactivity in the excreta was measured using a vy
counter at various times after administration of the substance.
In addition, the tumor to blood ratio was found at various times
on the basis of the concentration of the peptide in tumor and
blood.
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and the radioactivity in the excreta was neasured
using a counter at various tinmes after adm nistration
wo@Rooshes33sgibst ance. In addition, the tunor to bPODEP2004/009733
rati o was found at various tbPfies on the basis of the
concentration of the peptide in tunor and bl ood. The
bi odi stribution of Tc-99m -LI9-SIP in F9
(teratocarci noma) - bearing nude mce (rrean SD, n=3)
Thd $igWt iy | 2
Tc- 99m - L19- ;EﬁgirfnnggT(r%I%t ocarci ngera) “b ??%@oﬂ%ﬁﬁlnoma‘
beafiioy Civelen miSB (ms8n iss howr-3)n iEabirewn Radi vipbel d
pepti des proved to possess favorable properties in
ani mal experinents. For exanple, Tc-99mL-19 S- 1P and
n-111 - MXDTPA - e-HN(Lys) -L19 -SIP displayed high
Thet tmorracouiiloald e tdfo bE 2d-Bor@9mo-sare Ly gdn-111) %
(t 1tect ed,dose per gram (1D/g) at 1 hour post 1njection
668 PO} L CENORIRY i RERE Nghorudee Teieei dimeshn & A1, Torg9m)1iorshown
in ¥3p@e(bn-111) % 1D/ g at 24 hours p.i. was observed.
Thus, tunor uptake is significantly higher conpared to
ot her known In-111 or Tc-99m | abel ed anti body
fragnents (e.g. Kobayashi et al., J . Nuc. Med., Vol.
Radz@%@yel% PaBEL de 7 621 0ROD ;0 \gmsimS dlav@lrabld pﬁ&p@rtles in

7(5 868 96). . The conpound s

anlllk})(F %janrl%ﬁtg:e) chg ?%al?%]rﬁjr %51 3? Egnl'lll —MX-
DTPAn@I—ffN i r emar ka

n-111 ﬁ%(%é-g?%ﬁi\ll%%lg? ‘18118 @1 %l Spiay? EPadion or
17.3j gTﬁf%@rvth/rlw klirdﬂma Jupe akej sanéd eloent iy 5?21%m5 (ID/g)
at f/o}ll(gg hianlnoth highly retained In-111 |abele

reco ifant ami% fiagment 6 619019 reng) tyaser rssantion of
9.4e ?g: dm)Kahayas @ﬁn@.u ats Zh Ay Rl 24K'h‘3>%%3é #ahtle”w QN

a very common probl em and usual l'y npers € ‘us

Obs%lfvﬁdantTH’é%ﬁrdéq%@%aé@m@uﬁdgnnrﬁlpadtaoyhbugpysr Ebepared to
oth%%?g’%c%vffgnfrﬁllifsé’“f’cdggfﬁnf’zg}:r)gieedtgr?t%ggy %ragments (e.qg.
Kobayashi et al., J. Nuc. Med., Vol. 41(4), pp. 755 - 762, 2000;
Verhaar et al., J. Nuc. Med., Vol. 37(5), pp. 868 - 872, 199e6).
The compound's blood clearance lead to tumor/blood ratios of

13:1 and 6:1 respectively, at 24 h p.i.

Most remarkably In-111-MX~DTPA-£-HN (Lys)~L19-SIP displayed
significantly lower kidney uptake and retention (22.5 & ID/qg)
than other highly retained In-111 labeled recombinant antibody
fragment (120 % ID/g) described e.9. by Kobayashi et al. at 24 h
P.i. Kidney retention is a very common problem and usually

hampers the use of lanthanide labeled compounds in radiotherapy.

The experimental results demonstrate the excellent potential
of the radioimmunoconijugates described herein for diagnostic
and therapeutic applications, preferably applied to the

patient by parenteral administration.
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of the radi oi munoconj ugat es descri bed herein for
di agnostic and therapeutic applications, preferably
w@ppbiozadig o t he patient by parenteral PCT/EP2004/009733
admi ni strati on. DI SCUSSI ON The7observati on t hat
cytotoxic anticancer drugs |localize nore efficiently
in normal tissues than in tunors (37 Bosslet et a .
1998) pronpted a wave of studies investigating the
possibility of selective drug delivery to tunors. The
effective targeting of tunors, however, has two main
DIS@H&SE@Nes 1) a target in the tunor that is speci fic,
ndant, stahle and readi|y avajlable f gand

Themcﬂ Vel 193 T f 1O R HR< bE oSt TR U% Jaow%gaﬁa more
e £ iR &G 18, Wil s bl &5 phas npkoki netd enprOPesy i gssthat ot

is easily diffusible fromthe bl oodstreamto the tunor
al andﬁﬂ&i1§¥qmﬂﬂﬁ¢#&|WﬁY@ ¢5rst¢¢&¢%w{ﬁﬂe$tn@HEum@ ths

nt d el ctlve accu ation i n the t
posfi it o R R LA i B Birent
efﬂ@:ta.xm)Sfarbje&lpim of Lt[mﬁ@i‘s,t a@edved N HACttwd URBIn
rogreSS|on i nduces (and subsequently needs)
reqyighifsscant) rodidieadt |Hhstfi*% FURRF Thal ot s etive e bRhent

ab &Rﬁ%ﬁ;ﬂe@@gbl@r&d&% Lh; %bf&%&@“f%}}l Url;@fecules

matrix . ng up th
Commﬂg(fnqmnhhe(hﬁdqﬂsﬂnﬁdmxuﬁnulzzna\&ﬂganﬂumolecule with

itative fr.om,those of the nar ECM eo
s AR BT O EH A i e Shatadi by S jtusible
£rowolghd HIBYE:t RGO WY i1k fﬁm@?@f@'wﬁw@rﬂlﬁ &hfinity for
functions such "as cell invasion (both nornal ells

thej jhed GAMTHO NSRS idifl @BHCEeTolans! (R 1P Goryml accumulation

tissyes),and angi ogenesis . O the nunerous nol ecul es
in constltuf?ng the nodified tunor ECM the present
i nventors have focused attention on a FN i sof orm

Due %ntalnldq t@%é%lve features the tumor microenvironment is
a possible pan-tumoral target. In fact, tumor progression
induces (and subsequently needs) significant modifications in
tumor micro-environment components, particularly those of the
extracellular matrix (ECM). The molecules making up the ECM of
solid tumors differ both quantitatively and qualitatively from
those of the normal ECM. Moreover, many of these tumor ECM
components are shared by all solid tumors, accounting for
general properties and functions sucﬁ'és cell invasion (both
normal cells into tumor tissues and cancer cells into normal
tissues) and angiogenesis. Of the numerous molecules
constituting the modified tumor ECM, the present inventors
have focused attention on a FN isoform containing the ED-B

domain (B-FN).

B-FN is widely expressed in the ECM of all solid tumors thus
far tested and is constantly associated with angiogenic

processes (22 Castellani et al., 1994), but is otherwise
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domain (B-FN) . B- FNis widely expressed in the ECM

of all solid tunors thus far tested and is constantly
waz®sntated W th angi ogeni ¢ processes (22 CasteCT/EPI004€009733

al ., 1994), but is otherw sedfdet ectable in nornal

adult tissues (17 Carnenolla et a ., 1989) . Targeted

delivery of therapeutic agents to the subendotheli al

ECM overcones probl ens associated with interstitial

undj%l = a%g]gé.]?ﬂh ﬁﬁﬁﬁéig?g&ggggﬁ;@i{g 1(171 rllem%?§§ ef%1.,

19@998Té§ﬁéﬁéd d€htree Resof QBeﬂapémtleta@énts1989thean
scF #alhi haffinit% Kd=5 . 4XICT M) for the ED
Su%e ot ST RLEPHEF yP BRI ¥1¢ | 2FepEigted with

intasel Al Bshy Iﬁwwﬁs%@ugﬁ 148 PeRoryassyl aLbre.angs |

is able to selectively transport and concentrate In
198%e IUndrimmskdAny dheJain aBRKuUNb®PObf t herapeutic

nol ecules to which it is conjugated (28 Birchler et a

., 1999; 29 Nilsson, et al., 2001; 30 Halin et

11l (12002in BletCarnenpd @y €25 aviti 2082 c . dbe. pb2Bityrof, Let
to sel ectlvely target tunors has al so been

al genotisthat@d § 9 pattEhtad sy Sk mt byr Bt 4x107°M) for
thd SHUH QUSS: i T Ner pfb?seﬁlé@%éi%%ﬂﬁ’%f%@?ﬁéﬁtfg accumulates

| abel ling of small T munopr ot el
in rmmlmwptstum@e rcxfofm¢wkhmladz)eimcédi§lﬁplan’do on

r_vas ar tar erfor n
e It e T T A TR 100 QR R Ty anY
onef @Rt Siunider S@f\/théflﬁaéﬂﬁhc 'mdﬂ'@)cfw_géé)bt% |M§<E‘I§| 1t is
|mTunoprote| n and conplete human 1gd . The SIP

conNSEAE W %f%ﬁlr% oy Fusi Pt the Nekgeng)et al .,
f f h
2odlhe 3%8'}% 4 segr aﬁ.{ryevx\g pran of ““%‘?é?gghe

onmal n that a i merization
abuiujte/cu:lfeilamd:ct heee li esif ioreh e dretaj ats taunyrsd eae @t sd hgeen

demonstré%ég 1n patients using scintigraphic techniques.

The present specification reports on labelling of small
immunoprotein (SIP) with radioisotopes, use of the
radiolabelled SIP, and on tumor vascular targeting performance
and'pharmacokinetics of three different L19 human antibody
formats: the‘scFv,‘the mini-immunoglobulin/small immunoprotein

and complete human IgGl.

The SIP molecule was obtained by fusion of the scFv(L19) to
the e¢CH4 domain of the secretory isoform S, of human IgE. The
e€CH4 is the domain that allows dimerization of IgE molecules
and the S; isoform contains a cysteine at the COOH terminal
that covalently stabilizes the dimer through an interchain
disulphide bond (35 Batista et al., 1996). The IgE binding
sites for FceRI reside in the CH3 domain (41 Turner and Kinet,
1999; 42 Vangelista et al., 1999; 43 Garman et al., 2000), so

scFv fused to eCH4 domain in accordance with embodiments of
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hat covalently stabilizes the dinmer through an
}nterchain disﬁlphide bond (35 Batista et a ., 1996).
wab@shgB1bi ndi ng sites for FceR reside in the BHBEP2004/009733
domai n (41 Turner and Kinet, 22999; 42 Vangelista et
al ., 1999; 43 Garman et al., 2000), so scFv fused to
eCH4 domein in accordance with enbodi ments ofthe
present invention does not activate any signalling
thel padisegtt @ nRepeliSRNYdd iddt T, ti-Qns. an‘g}wesnl?ﬁg{qﬁ eadlng
of these three formats in two fferent
© PYPREGEBSKAS VBEeh teraddiledis i n muri ne F9
teratocarci noma and human SK-MEL - 28 nel anoma. The
first is a rapidly growing tunor that, once inplanted,

Thekpkk§othenani ol $hictcaktite ot Wo WaEKS lnSvaMEldlff?eare%t tumor
on the other hand, presents a biphasic grow

mOdSEFvéh WPPAcahagaPepn Fisdiegrohnhnphise Bl Itewed du minoma
andOh&8REANGK -8 OVeE, m@ﬁ%%%maltTE%SFREg¥l9%S|yﬁ%%§2p3ﬂgﬁ%§ung

that the anmount of E eratocar Ci
tum@fabh@tdu%ﬂg tuppengeowt ki(23 Tael apietlal in 1999k two
B accu ates. in SK-MEL - 28 nel anoma

Weep%/ogortl ona??y%}%ofheogbl Pt §TBF*t ReNElunbirregengrow piBhasic

9 h Egsabugdant nERnABPRIRY L eq 1
grommuﬁﬁe?h‘???‘rgg)gﬁg&g a%gsa gsser Eﬁgﬁme. ?ﬁwe y a
Sec%’é% Lo B2 ®E - SKEMeRS- pﬁéVaﬁ@ﬁiaYthﬁen ahb@wedhat the

t bj @dj-§t dies wi thout
o e of ™t bor ol ool PGS PR o EBRMR' vans
tumey s@rqwitiii 62 htBapt &t aet oal of 1esel | sby Oc6eupaLat i ¥8-p

body f ts in terms o
aco @R M e S abo! Shins | A% Mapal LToco] yor
ablhmhyﬂdﬂrﬁﬂh ﬁﬂﬁofh@od@f@&'P@Bofaffpd%ﬁngfts ié&égfaghgh

b “ sale |nnunoreact|V|ty and nol ec nass
abu

Yefdt® Peijeciowrd By dontfiastt ok L40) & apé sy

amour@Stid e second. The use of SK-MEL-28 melanoma tumor
allowed long-term biodistribution studies without dramatic
variations of tumoral mass (Figure 2) that could give rise to

misinterpretation of results.

Comparative studies of the three L19 antibody formats in terms
of stability in vivo showed that L19-SIP and L19-IgG1l
maintained, for the duration of experiments (144h), the same
immunoreactivity and molecular mass in plasma as before
injection. By contrast, scFv(L19) rapidly lost its
immunoreactivity in plasma and generated aggregates that were
too large to enter the gel filtration chromatography column.
Such aggregation of the scFv is very likely responsible for
the ratio between $ID/g of tumor and lung, since aggregates
could accumulate in the microvasculature of the lung (Table
3). For all three formats, the blood clearance is mediated

mainly via the kidney, showing a biphasic curve with an o and
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that were too large to enter the gel filtration .

we brosiesegyr aphy col um. Such aggregation of t hRCEEF2004/609733
very likely responsible for the ratio between % D/ g of
tunor and lung, since aggregates ) could accumulate in
the mcrovascul ature of the lung (Table 3). For al
three formats, the blood cl earance is nmediated mainly

o WEACE ko ghonag e OGRS, Ve M LY gy anda

hasé, rt
prqmqnummmﬁnab mwhuﬁuﬂaﬂéﬁlzﬁZe..The accumul ation of
the different antibody formats in the tunors studied

was a consequence of the clearance rate and in vivo

ThesS bakiukiutl ) tafont e FE‘Pl'eeQﬂlfel%re%d NG R RF %’O&r&%“:e G the
maxi mum per cent injected dose per granm(
tungsesradizh abser iconesiemad dfheheadil@abel®d rate and in

d t he SIP,
L R IR TR Sou—

perthatsﬁﬁgecmedCﬁbﬁ@ @ eFegirEM (4T DY ) Ol %&kﬁﬁg&d %P after

ection. This pattern was observed in both
ln3§ kEEn °§8tP8n6ﬁ§l°é9b@éﬁﬁr@@ﬁlpry aocurnlleat imepicfly

nt| n e 4Tt
oo Bnerar, "due k6 rt S o ow gl darAnce CRECEGmiPe B ond tres

highari shef thet@®ﬁvghafEeFv144eb@Mﬁ&gW@Smgﬁhﬁmﬂb@u% 3ours
10 for the scFv and 70 for the

<L PRIEEr 1 Phe Lha Barrbanoneri RBSEEFgS: napotESams Sk~

MEL€28t tambiye Bpoaeﬁtragt?fthe &g&gmg&%@hgh:ﬁg %'%%rQQP%umors
or nranc

dt targetin
ros%g??%ggggF%Yn%?§l§gugh@deﬁﬁﬁélmaytbe EwpbuemeddMGrto its
slo#léi§£§8ﬁc9'a@ﬁ85£?ﬁo§DE#8Bdth£a % Enb B arter 144

dependi ng on t I ni call "nee
houiﬁswamc@nlyamb@mabéledomparbadtesash@w@agOQOQd U he scrv

andé?%gﬁe n@ %f?r?fg%gsggéa%%ggngggrggfé%rtlgge%%;ggre 4) .,
The same distinctive properties of in vivo stability,
clearance and tumor targeting performance shown by the three
antibody formats studied here may be exploited for different
diagnostic and/or therapeutic purposes, depending on the
clinical needs and disease. For instance, radiolabeled
antibodies showing good tumor-organ and tumor-blood ratios
soon after injection are necessary for in vivo diagnostic
immunoscintigraphy, mainly because short half-1life isotopes

are used in such analysis.

Different approaches are possible using antibody as a vehicle
for therapeutic agents: delivery of substances that display
their therapeutic effects after reaching their targets (e.qg.,
photosensitisers activated only on the targets), for which the
absolute amount delivered to the tumor is relevant; delivery

of substances that exert their therapeutic and toxic effects
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i mrunosci nti graphy, nainly because short half -life

i sotopes are used in such analysis. Different
w@ppsozsies are possi bl e usi ng anti body as a vROI/EP®04/009733

for therapeutic agents: deli éry of substances that

di splay their therapeutic effects after reaching their

targets (e.g., photosensitisers activated only on the

targets) , for which the absol ute anount delivered to
evephéefomer tesatulnayaritg telgeter (e af. SUbd ANCES L vitrium-
90)EX&f &%gir therapeutic and toxic effectseven before '

o%i ng e Raﬁ:rtgléiu%(aé: FECaHE B aWslt dre ivémume the ratio

feac .
f @@k, afrer whideh di ad ' t_.be given t .
° th)E ?atLo of thgﬂgrégﬁﬁﬁﬁzr tﬁg&%%?5£¥§§¥‘fﬁ C%ﬁﬂﬁiatlon
as BI%Bacgé@@nﬁﬁaﬂﬁﬁﬁraénaqm@aniUmwmﬂhﬂmﬂne_unb(yﬁﬁyeﬂfb
LRk t .em ¢ toxicity and to maximze the
o, R "EnSr R O ol -Hhes sherap s ect
seens to offer the best conproni se of nnlefular
ility, clearance rate and tunmor accumul ation.
L19§F§P}a%o u%PﬁﬁaBFﬁveﬁﬁ§m€oﬁﬁo§§ée§ftQ@Fﬁeamthﬂ@ygmise of
to i LZI d i n._have al ready . .
T ean doser  bed Tha T et ar. “1856 5 piBg; e the don,
Simybyy) fupieni nrbbehnsasempbhedhuﬁae?gbﬁhﬁﬁm@@dyz%qai@%ents
' b 7] donmmin. The usage of the human donma
bou%@ﬁEQIes&%ﬁégg§§naﬂgogﬁlﬁeF?Vﬁga5r€69ﬁl@ﬁ?n described (44
Hu st abl | i z296pon38f Liherdiner . 1697 pddit i o, Fggh easeg the
di s | de_bridge formed by the C-termnal cyste
human, o B4 %%e%a%FI?h?eﬂh@%@thn@1ddmahnughh$ ?ﬁage of
aaighdt i 0 r - verall structure of the
R i e S R A e
Covariip Sftorb i laih ot drel b ngherd heni cal £ Y984 | opj e Thi s
romsing in the view of

. Lye 1See particul.arl . .
dls%ﬁﬁ?#ﬁé nlcéﬂﬁidﬁﬁﬁ?ﬁ Ibylﬁﬁgngﬂﬁeﬁﬁﬁqﬁﬁfﬁyﬁﬁﬁmfftr?st@ues
can faenees,iland-eueied HoUgh 1 s Aepiml alioni s of Presetve

a sl ow_bl ood cl earance rate, the
the overall structure of the molecule, thus providing a
readily accessible reactive group for radiolabelling or
chemical conjugation. This feature seems particularly

promising in the view of the clinical potential.

L19-IgGl gathers abundantly in tumors, and even though this
accumulation is offset by a slow blood clearance rate, the
three step procedure to remove circulating antibodies may be
used to allow its use not only for therapeutic purposes but
also for diagnostic immunoscintigraphy (45 Magnani et al.
2000) .
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contents Intestine wwth contents 3.03 0.25 3.62 0.58
1.20 0.12 Turmour 17.20 7.49 18.79 5.35 9.42 3.84
wBBk@sa2B68 53 2.04 7.42 0.21 0.73 0.14 Tabl epGWEP2004/@)9733

0.1 24h D. Tunour to blood ratio 1.01 0.33 2.54 0 74
12.81 4.03 Table 87 9 CLAIMS : 1 . A specific binding
menber that binds human ED- B, wherein the specific

bi ndi ng menber is |abelled with an isotope sel ected
fromthe group consisting of Br, Br, 1231, 1241, 131l
and 211At and conprises an af®i gen -binding site that
conprises an anti body VH domain and an anti body VL
domai n, wherein the anti body VH domain is sel ected
fromthe group consisting of the L19 VH donmain, and a
VH domain conprising a VH CDRI, a VH CDR2 and a VH
CDR3, wherein the VH CDR3 is the L19 VH CDR3 of SEQ ID
NO. 3, the VH CDR is optionally L19 VH CDR of SEQID

NO 1, andthe VH is optionally L19 VH CDR2 of
SEQ | D NOZ2; and erei h the anti body VL| domain is
optional | y=sel ected fromthe group consisting of the
L19 VL dorthin, andla VL donmain conprisingla VL CDRI, a
VL CDR2 add a VL , wherein the VL CDR3 is the L19
VL CDR3 of>-SEQ | D NOE=, the.VL i shoptionally L19
VL CDRI of SEQ | D NO™4, an8 t he s optionally
L19 VL CDEZ of SEQ|I QxNO 590the9k_19 domai n and L19
VL donai n¥equen being disclosed in Pipi et al.
(1998) J .wWBiol. em 2{3: 21769- 21776; y\lner ein the
specific B'Pndl ng m@Er conpri seg,) a mni
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anti body VH domai n and anti body VL domain fused to
es2-CH4 and dinerized or conprises a whole I1gd
wa@ndosioeadys nol ecul e. 2 . A specific bindi ng menb&r/EP2004/009733
according to claim1 conprising an anti body VH domain
conprising the VH CDR with the am no acid sequences
of SEQID NO 1, SEQID NO 2 and SEQ ID NO 3, which
speci fic binding nenber conpetes for binding to ED- B
with an ED- B-binding domain of an anti body conpri sing
the L19 VH domain and the_L19 VL domain. 3 . A
speci fic bindi ng nenber at&or di ng toclaiml or claim
2 conprising the L19 VH domain.80 4 . A specific
bi ndi ng menber according to claim3 conprising the L19
VL domain. 5 . A specific binding nmenber according to
any one of the preceding clains which is a
m ni -i munogl obul i n conprising es2- CH4. 6. A specific
bi ndi ng menber according to claim5 wherein the
@nti body VH domain and antibody VL donmain are within
&n scFv anti body nol ecule fused to es2-CH4 . 7 . A
gpeci fic binding menber according to claim vvher ei mthe

®cFv antibody nolecule is fusedito es2-CH4 via! a S’,’,
3 nker pept| de. B A,Specifi ¢ binding gegber )
ccordin

P agRg SRe g;e‘”lm@ ShEptiBe nd
he am no &i:dh sequenees GGSG HDINOH A)# H A ;;

Epemflc ‘bi nqw geghern. a,cp,ordl 4Q,a.n gn@ ,of clains
Z to 4 that 0&1—%@3235 - &8l e Ig@ >ahig Bolys ! ecufe.
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11. A nmethod of producing a specific binding nmenber
according to any one of clains 1 to 1 the nethod

we s Big | abelling a speC|f|c bi ndi ng menmbePCEPIVOHMNIT33
i sot ope sel ected fromthe grfdup consisting of Br,
1241,

1231,

1311

and 211At.

Br,

12. A net hod accordlng to
cIain111, mherein the labelling conprises oxidising a
halogenide sel ected fromthe group”

consi sting of Br

Br—123t l44rgm“%&ﬁboﬁggw41lAt I the presence of

t he spe lflonhln ng shepnber. LapiA et hod according to
splee€] 2l M 11', vher eps| ahe 4 abwel|] 4e8g: Stadnpri ses
Liver cOnj uga iWIgO_a.n_LéQ;._ﬂ,Qﬁfﬂnrﬂjhi -1ﬂ.ﬁﬂn?t LYqal hal ogen carrier
mmw““ﬂtakﬂ..y@?274¢2 u UVQ§§'£§g§,l%g from the group
Ston IR T[T P Bl | ez L2030 | fee?l ok3Ll and 21IAt to a
contenty S1 N€ dr a cyste ne residye or to tlhe N term nus of
intestihdvathspedi fi ¢ bi nd{ ng nenber]. LO 14. |A net hod accordi ng
contert NB6lof Sfipl A5 : 4 : in the nethod
Tumour, ado1293 & 18 | 2. . :

Corpt+S9gs, . £ncodi ng the
mOdapecr1rL Jﬁﬁglng renbeT ﬁzio} o H | abel ling. .5 15.

A net hod according to claim 14,

Tab D é

i fic binding nmenber

any one of clains 11 to 15,
i solating and/or purifying the specific binding nenber
. 17. A method according to any one of clainms 11 to 16
further conprising formulating the specific binding

menber
addi ti on

al conpon

ent .

further

into a 5 conposition including at

one of clains 11 to 17 further

conprising culturing
cells under conditions for production of the
16. A nethod according to

O conpri sing

| east one

18. A nmethod according to any



conprising binding the specific binding nenber to ED-B

or a fragnent of ED-B .

whrediozsgie specific

according to any one of cl ai

bi ndi ng

19. A nethod conpri sing
er that bi nds BED¥BP2004/009733
1to 10 to ED- B or a

fragment of ED-B .20. A nethod according to claim 18
or claim19 wherein said binding takes place in vitro.
21. A nethod according to any one of clainms 18 to 20

conpri Si r‘g det er nravf dvge /ighetisaieount  of [bi ndi ng of
Splegﬁ 8.92 4. 13 [ 537 :l?- 3 t 2,064;.Ib‘ja‘frag.rrent of ED-B.
Livel 2. A CONPLSEL ot TR %:32’37'.2 P, SPeFEHl ¢ bindi ng menber
Kidnag C OT di NQ_ 2207 any.sPN&s.d91+ Cigi oz 1z t 91840, for use in a
Lun ) | to0eat ment 538 i e hutran: oe.25g4ni mal body by
Soneretapy. (2818 A ChPAsE ti APOAckrdi g |to claim 22 for
InteddnEimn 1T a |method—oftreatvent—of—a—tedi on of
contyed hol ogi|cads angeopes: s 034! #ocomppegi ti on accordi ng
Tumeys | ai m|27.2¢ oy 74X 1879 +5 5861 [ad i 384rleat nent of a
Bloof s ror-—28— A EoABbbilél 6p-"20EHAihg®¥d any one of
clains 1 to 10 for use in a nethod of diagnosis. 26.

Use of a specific binding nenber according to any one
Tabdfe claims 1 to 10 in the manufacture of a medi canent

for treating a | esion of pathol ogi cal

27. Use of a specific binding nenber according to any

one of clains

medi canment for treating a tunor

28.

angi ogenesi s .

1to 10 in the manufacture of a

Use of a

speci fic binding nenber according to any one of clains
1to 10 in the manufacture of a diagnostic
reagent . SEQUENCE LI STI NG <110> Phil ogen SRL Schering

AG



Borsi, Laura Carnenolla, Barbara Bal za, Enrica

Castellani, Patrizia Zardi, Luciano Friebe, Mtthias
woizdog®e2331&LChr i st oph- St ephan <120> Sel ecti ve t arper/EPo©609733

tunmor vascul ature using radi dPabel | ed anti body

nol ecul es <130> SMAFP6177075 <140> EP 03255633. 4 <141>

2003- 09- 10 <140> US 60/501, 881 <141> 2003-09-10

<150> <151> <160> 13 <170> Patentln version 3.1 <210>

1 <211> 5 <213> PRT <ZI3> HONMD Sapirens75 400> 1 Ser

Phe Ser Net Sdr 11n5.i<210> 2h5211p 1Zns2123 PRT
Tumour to blood ratio 101 + 033 ] 254 + 074 ] 1281 + 403

Table 8§
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<213> Hono sapiens <400> 2 Ser lie Ser Gy Ser Ser Gy
Thr Thr Tyr Tyr Ala Asp Ser Val Lys 10 15 Ay <210> 3
W 213923818<212> PRT <213> Honp sapi ens <400> 3 RUDEPIe4/009733
Pro Tyr Phe Asp Tyr 1 5 <2108 4 <211> 12 <212> PRT
<213> Honp sapiens <400> 4 Arg Ala Ser G n Ser Val Ser
Ser Ser Phe Leu Ala 107 6 <210> 5 <211> 7 <212> PRT
<213> Hono sapi ens <400> 5 Tyr Ala Ser Ser Arg Ala Thr
CLA}M§:<210> 6 <211> 10

1. A specific binding member that binds human ED-B, wherein
the specific binding member is labelled with an isotope
selected from the group consisting of "°Br, ""Br, 2%, **'1, V1
and *MAt and comprises an antigen-binding site that comprises
an antibody VH domain and an antibody VL domain, wherein the
antibody VH domain is selected from the group consisting of
the L19 VH domain, and a VH domain comprising a VH CDR1, a VH
CDR2 and a VH CDR3, wherein the VH CDR3 is the L19 VH CDR3 of
SEQ ID NO. 3, the VH CDR1 is optionally L19 VH CDR1 of SEQ ID
NO. 1, and the VH CDR2 is optionally L19 VH CDRZ of SEQ ID NO.
2; and wherein the antibody VL domain is optionally selected
from the group consisting of the L19 VL domain, and a VL
domain comprising a VL CDR1, a VL CDR2 and a VL CDR3, wherein
the VL CDR3 is the L19 VL CDR3 of SEQ ID NO. 6, the VL CDRIL is
optionally L19 VL CDR1 of SEQ ID NO. 4, and the VL CDRZ is
optionally L19 VL CDR2 of SEQ ID NO. 5; the L19 VH domain and
119 VL domain sequences being disclosed in Pini et al. (1998)
J. Biol. Chem. 273: 21769-21776; wherein the specific binding
member comprises a mini-immunoglobulin comprising said

antibody VH domain and antibody VL domain fused to g4,-CH4 and

dimerized or comprises a whole IgGl antibody molecule.

2. A specific binding member according to claim 1 comprising
an antibody VH domain comprising the VH CDR’s with the amino
acid sequences of SEQ ID NO. 1, SEQ ID NO. 2 and SEQ ID NO. 3,
which specific binding member competes for binding to ED-B
with an ED-B-binding domain of an antibody comprising the L19

VH domain and the L19 VL domain.

3. A specific binding member according to claim 1 or claim 2

comprising the L19 VH domain.
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<212> PRT <213> Hono sapiens <400> 6 Cys G n G n Thr
Gy Arg lie Pro Pro Thr 10 <210> 7 <211> 4 <212> PRT
woe 2323318 i fi ci al sequence <220> <223> Li nker PEPEPE4/009733
<400> 7 Ay Ay Ser Ay 1 <A80> 8 <211> 35 <212> DNA77
<213> Artificial sequence <220> <223> Priner <400> 8
gt gtgcactc ggaggtgcag ctgttggagt ctggg <210> 9 <211>
36 <212> DNA <213> Artificial sequence <220> <223>
Pri mer

4, A specific binding member according to claim 3 comprising .

the L19 VL domain.

5. A specific binding member according to any one of the

preceding claims which is a mini-immunoglobulin comprising eg,-

CHA4.

6. A specific binding member according to claim 5 wherein
the antibody VH domain and antibody VL domain are within an

scFv antibody molecule fused to g4,-CHA4.

7. A specific binding member according to claim 6 wherein

the scFv .antibody molecule is fused to &,,-CH4 via a linker

peptide.

8. A specific binding member according to claim 7 wherein
the linker peptide has the amino acid sequence GGSG (SEQ ID
NO. 7).

9. A specific binding member according to any one of claims

1 to 4 that comprises a whole IgGl antibody molecule.

10. A specific binding member according to any of claims 1 to
131
I.

9 wherein the isotope is
11. A method of producing a specific binding member according
to any one of claims 1 to 10, the method comprising labelling
a specific binding member with an isotope selected from the

group consisting of'mBr,.”Br, 1237, 1241 1817 gng At

12. A method according to claim 11, wherein the labelling

comprises oxidising a halogenide selected from the group
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<400> 9 gcctccggat ttgatttcca ccttggtccc ttggecc <210>

10 <211> 33 <212> DNA <213> Artificial seqguence <220>
woe2@3m2818 ner <400> 10 ctcgtq&act cgcaggt gca gRCTHERPGEIT33

tea <210> 11 <211> 30 <212> <213> Artificial

sequence78 <220> <223> Prinmer <400> 11 ctctccggac

cgtttgatct cgcgcttggt <210> 12 <211> 33 <212> DNA

<213> Artificial sequence <220> <223> Priner <400> 12

cond Ygt HPCRE t°Bgoaadblg, t FPtgachte, gt e 133252183413 ik
30

presence of the specific binding member.

13. A method according to claim 11, wherein the labelling
comprises conjugating an activated bi-functional halogen
carrier containing a radioiosotope selected from the group
consisting of "°Br, "'Br, '?*1, '#!1, 1 and *"At to & lysine or
a cysteine residue or to the N terminus of the specific

binding member.

14. A method according to any one of claims 11 to 13, wherein
the method comprises expressing nucleic acid encoding the

specific binding member prior to the labelling.

15. A method according to claim 14, comprising culturing host
cells under conditions for production of the specific binding

member.

16. A method according to any one of claims 11 to 15, further
comprising isolating and/or purifying the specific binding

member.

17. A method according to any one of claims 11 to 16 further
comprising formulating the specific binding member into a

composition including at least one additional component.

18. A method according to any one of claims 11 to 17 further
comprising binding the specific binding member to ED-B or a

fragment of ED-B.

19. A method comprising binding a specific binding member
that binds ED-B according to any one of claims 1 to 10 to ED-B

or a fragment of ED-B.
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15

20

<212> DNA <213> Artificial sequence <220> <223> Pri mer
<400> 13 ctctcgtacg tttgatttcc accttggtcc

WO 2005/023318

82 PCT/EP2004/009733

20. A method according to claim 18 or claim 19 wherein said

binding takes place in vitro.

21. A method according to any one of claims 18 to 20

comprising determining the amount of binding of specific

binding member to ED-B or a fragment of ED-B.

22. A composition comprising a specific binding member

according to any one of claims 1 to 10, for use in a method of

treatment of the human or animal body by therapy.

23. A composition according to claim 22 for use in a method

of treatment of a lesion of pathological angionesis.

24. A composition according to claim 22 for use in a method

of treatment of a tumor.

25. A composition according to any one of claims 1 to 10 for

use in a method of diagnosis.

26. Use
claims 1

a lesion

27. Use
claims 1

a tumor.

28. Use

claims 1

of
to
of

of
to

of

a specific binding member according to any one of
10 in the manufacture of a medicament for treating

pathological angiogenesis.
a specific binding member according to any one of

10 in the manufacture of a medicament for treating

a specific binding member according to any one of

10 in the manufacture of a diagnostic reagent.



