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MONOCLONAL ANTI BODY ANTI av-~1' | EaR-1 AND TI'S USE TO Vi | al T avie W a0Rny

* ATTACEI MBNT ' hO FI BRONSCTI N TECHNI CAL FI ELD OF THE | NVENTION 10 The

i nvention relat 0 a novel nonoclonal antibody and a hyb !é.ﬂgl;g; | I'ine
produci ng Sa\"§9§%{5 ody. The nonocl onal antibody, a pref erf en{)og@# ment of
whi ch is~ naned 14D9. Fa) has the follow ng properties: reacting only with
the av-chain of human av-integrins and - inhibiting selectively the

attachnent to the integrin substrate of the av~6-integrin bearing cell.
Obj ect of the invention is, therefore, a nonoclonal antibody having said

properties. |t ject he_ | Lon s a n i.-hody
br oduci,ng. HorBeaRdl aony R aRmatn b 1 S8k ks FafROSGN ARl
dep05|9ed under accession nunber DSM ACC2331, as well as a nonocl onal

anti body having the properties given above and which is obtainable by said

hybri doma cell line. Object of the inventionis, finally, a pharmaceutical
conposition conprising an anti body as defined above.
piiiiitiiiiiitiiiiuitiiiiiitiii~itiiii *G0002* *1b6166* SUBSTI TUTE SHEET

(RULE Z~ OTECHNICADFIELDBOEKIHREUNVENTION | NVENTION 5 Integrins are a
super famly of cell surface adhesion receptors which control the
attachment of cells with the solid exkracellular environnent - both to the
ext racqlg ul a‘Thgair‘i'qhﬂbﬁGtht d 0 2t h6VelC gﬁ%‘e' ' f yndanent al
irrportglr?lce to a ce\{ N praoeggtes aén)c ora!ge 6@%%5 orsd%o'rq?g(raétdi %, and
signal s for bybrdomancceli fline epfadusirignsaidntartibody. aTaedimenotlpnahvol ved in

Fargers for PREPARGUA BreRTB,aRppoment RoeIde s pamed L4BRFE Mmombr ane
pr ot ei ns) hewmiomﬁgéﬁ,rwsbi ndi ng specificity depends on which of sone

15 a-chains is conbin whi ch of sonme 8 t3-chains. The integrins are

classified ir f orgactingoordy lwithpthegxsohéianfl hemancavdrtegring anle r31, a2, 133
or av chains, and "artsigﬁql;“ ar cell may express several different ~
intestipe from elk¥oilngseiectyel ?tﬁéﬁ' dedha dtegrp.gybstate pht egrins are

maj or receptors Vo i j on. Reports concerning integrins are
gi ven) for exanpp.&akégéf‘{e&ﬁl@gééaw& cin. Invest, 1991, 87~ and R 20
0. Hynes (Cell, 1992, 69), and so nay be ~ suitable target for therapeutic
intervention. F~ccepting erythrocytes, all human cells express one or nore
integrins. THKpiECk egéltwdnv,eram iedheeafere, 2 mangclpegkaplibedy havingri |y,
their |igand i ficls depends on which a-chain associates with which t 3-
chain in thes%gfétgodcﬁqhg and on the activation state of the integrins

(Hypes, 1992;|nRdditior o@&tt%?%@ﬂﬂmﬁéﬁ%h-mﬁh@cl@ﬂhl ghbodyapratiueitigl | n which
the intggrins operate (Chap and Henler) 1993), and the s‘&lplce-varlant form
of the TnteghyRrigama rellyspe Maving they designation) 244,140958arand
specificity. QA -3 T istory of
integrin resedaepgﬁﬁﬁéé%s%cﬁﬁ%ﬂlgﬁﬁ?g‘q%@t %(%Eh&%?éc??i‘?g‘l Pé/ébé)ock
integrin funahomoclienal dettbody hatingtthe propeftieschivenadboveaand whicti iom t he
function bl ocking CSAT-anti Rod , Which first defined an integrin (~1-chain
(Neff et al .)obtaigaple by sgibhy maseliling: | ater exanples (eg. P1DS,
P1B5(VI | ayner and Carter, 1987)) P4Cl0 (Carter et al.) 1990)) and tr1A609
(Cheresh and Spiro, 1987)): the field is absolutely dependent on such
reagent 35 10 Jbjectvefs ¢he cinventieyrispdinatly, reovphararadeatibal zompasitionibf ami |y,
wi th both classical, and n?vel fsugg%i ons, As well as classically nmediating
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cell attachnent and spreading (Pytela et al., 1985; Cheresh) 19@38), E )/
integrins have al so been inplicated in cell |oconotion (Seftor et AU 002
©1992), in receptor internalization (Panetti and McKeown Longo, 15 1993a;
Panettl and McKeown Longo, 1993b), as virus co-receptors (Wckhamet al.)
1993), in managenent of the axtraceilular protease cascades (de Boer et

al ., 1993), and as regul ators of tum)r'zﬁrogressi on (Fel di ng- Haber mann et
al ., 1992). The specificities of the five known av-series integrins, avf5l
(Zhang et al., 1993), -f33 (Pytela 24 et al., 1985; Cheresh et al., 1987))
-f55 (Chere'sh et al., 1989)) -f36 (Bask et al., 1992) and -f38 (Myle et

al., 1991)) \, j they seemto exclusively
recogni ze i é&@%“'%&%ﬁ%ﬂ@&rm ni ne- gl yci ne-aspartic acid-
COOH) tsri peptide sequences, including those in vitronectin (av(31, avl133,
avf35)) .,5 fibronectin (v(31; avf33, avf35, v136)) and von WI I ebrand

factor, fibrimegdng asea superciamity of cell saface adpesiciptecetsts which ., 1992;
Zhang et al. 993; rdt_.and 0,..1993: ith a Cheresh, 1990;).

SUBSTI TUTE S '@Bﬁ%ﬁem&qﬁgﬁjmﬁgy %stgem‘%g"ﬁf@'ﬁ‘ﬂﬁ%ﬂ%ﬁm) It is
known that avigth athéeekEbcanaal MeHixX FEONY, ldhdPfo ather (el Adhesidi | € av136

is a co-stinulator of colon carcinoma] cel ""proliferation and is

up- r egul at edisgef fupgameantalimpastancedotaeell-it provides snchorageasues for hel i a

caranogenesi Sy S J i 2241 22 095 Its
expr esslfon S@gé@t@éﬁﬁ%ﬁ ﬁﬁé@ﬁﬁ&éf@?&f‘ﬁ‘%”?%ﬁ%’i’@#‘ﬁé ?@.’gﬂ"%;n%rr%no et al.
J. Cell. Bi odire¢@pimaivedirbnirhefh)g normalcand patiofsgical conditons,ahdan
produce a psoriasis-|ike nodel con% tion. Specific antagoni sts and agoni sts

of avf36-i nt §riYeD G pNMENY. targets {ordnerapaulisdoterventior NNtegrns-@re pept i des

bl ock f~6 hi.pdi i i t I f
1 bronoct i n NABEHI0 thsrheknBed | Brotaits  ABlerBuffiers, P Ohdel “bigkfiid  $ o557
40, 191-195) spedifieity Werddscon wHichcdGorha 6. adhaths ¥ combied it /66- 70

(1985)). Inhibitory antibodies have been described that target all av
i ntegrins (LoveMnOktsome 8 Brphaingedhes integring - areo classifieq) imafaut he avf 33

e . . e ; |
but no-r eage Vel @Pping AR leE cdftainin A Bl K2V Recs sy alng e
previ ously despariRian ceRiay &kprass i sevéralSdifferéntlirteégrngarorn é&el | n

av-chai ns incl udi ng the "non-inhibitory Mab 14D9.F8 (Mtjans et al.) J.
Cel | . Sci. 1cGweibfamiy- Jdheg lastoderade Thag shawamtthah iptegringeara majer

nonocl onal anj K i a2 W = | Lo of human
av-i nt eqri ne BREPEY S IRredth 880 Aol oA RicA P kb otk
substrgte of given,def dample by E3Rucsiabdr( N GliraThvests {991, 8T &nd R,

desi gnated 14D9. F8. SUBSTI TUTE STET (RULE 2~ 0 0 JUL 2002 -WD 99/ 37683 -5
GENERAL 20 MATER Aivmiespi( Gelked 992 A% s andrsppoayobeo@ puitablec tangsh fahd sour ces
of proteins, fi e?'{?gn ir culture, ELISA, adhesion assays, FRCS
anal ysis and tﬁﬁtéppérdggﬁc ] on t}ac;r?llg characterisation of the antibodi es used
have been desExgdpting rerytiirecytes) sativhguraatMcejlsinexpressetorsd o). mbeg | Sci .
108, 2825-2838 (1995))..The Mabs 14D9.F8, 11 D1 and 17E6 were purified from
serum free 10ME@CMSH NSifp dnrdionstaregpopiaied ah many (eyels. \puriprimatiWgr aphy

F ot gl ). BB Poal SMHAYEDRREN B Guch “RRnBIY RsdbeEiRl VAR Ly | L0
19G is di recoyaighamachain inthedheteradimeturs uhahe n@tivatibn1statdBr the assuned
for nurife | gG The preparation of transmenbrane truncated reconbi nant

av~i 6 was essiBtRINNS (Hyes, 51982 cPiamend andeSrEDgen  1994)etThe celiulap) ol .

Chem 269) 6940: 4), . . . 1 t i 127,

547- 556 (1994¢$9@9&'$§3¢&“%ﬁ*35f‘€ﬁ§§§?%f§A@%Paa,]"ﬁﬁé'gaﬁ?’%% and 4B7,
J. Marshal | (amfthe splivkeariant forraafdhe irtegrih Which Iseused (Delwel etlatctivity of
the anti bodies used Is summarized in Tab. 1 and the~integrin profile of the.

cel | Iines us#993)smayaiee affeet spectfigity. 2. The cell 1ine was deposited under
accessi on nunber DSM ACC2331 at the Deutsche Samm ung flit M kroorgani snen,
8raunsc; hwei g, FRG The DNA- and am no acid sequences include also slightly
varied or altered sequences such as mutants and variants which can be
obtained intentionally or randomy by chem cal of physical processes. 25
Generally) all such nutants and variants are included which show the

descri bed properties and functions. SUBSTI TUTE SHEET ( RULE 26) 0 8 JUL
2002



.~V\D 991 37683 -6 rcrnr99i oo~oi The term antibody includes al so) aﬂsaamtﬂmz
~anti body fragments such as Fab', F(ab')2 or single-chain Fvs. These
-fragnents can be produced by usual standard techniques Table 1 The

derivation a cterisation of these antibodies is defi | cited
literature, arlﬂ‘a%l)%r‘@hi s description. 10 Table 2 The integr iﬁ%z%rg'eoélgfon
profiles of these |ines has been define@-by surtace |abelling and FACS
anayl si s or immunoprecipitation.( FACS= Fl uorescence Activated Cell Sorter)

15 Fi4ure 1 Mab 14D9. F8 binds av integrin chains in several contexts:
Reconbi nant Jteubistonyvefintegyn reseansht has showrn B)at rreagentsidinat sahubl e

96 vel | £L1 oAPSPiRaly Mol iffearin fhetBh arsCliecislve Fackhes. In KHAUFECr *Vabs
14D9. F& (sol iathatysisir from  11He6 fignetiord biockihng SCSAMBANtiBedy d vitiicAngFsts up) ,

11D1 (solid trian Ies,@_€O\/vrn%l?[‘&t AP3 (sol id di anpnds), E7P6 (open circles) was
used as hybri ﬁ‘ﬂgsﬂb egrin, Al -chai (geﬁ'g?trﬂl--p@qa).%%Mﬂlﬂjﬁawtﬂ!pernatant

di lution of j. M e} Q%E'ﬁ | Xi - khyoat ed
anti - nouse Ié]‘?iéf rror §§rq§b=%'§?f§§§5 1 g rgrmaﬁkggh]q—@fﬁn%%ws cel |
adhesi on to f(Cartenetfal.n 1860),rand LME0E: (Cheresh and SHiAT,| T987).IHeHfield RULE Z~
0 0 JuL 2002 . wo, ~~ PCl"'/[EP99/ 00101 - 7. HT-29 colon carcinoma (A B))
UCLA- P3 | ung 'EQPE’PM%H WWF"&W@A‘%FQH%Q- (E,F) were allowed to attach
to plates coated form5 ~g m'' solutions of fibronectin (A C E) or

vitronet@in (B,D,F) in the presence of the indicated concentrations of Mabs
14D9. F8 (sol iThe quveserigs int&@ing awe inbw iseehds) be A Mmdjor ubfamily,r withgl es

unbotnd ool :1&é@%é?@%ﬁ%&%ﬁgﬁsi?%ﬁﬁéége#’a‘s%%@»%mé&taﬁ{;gz "

maamim oel | S0¢ R ENCanT ORIy (PUUSAT BFE, 1985, CRERIFIEENTEC, I na

FA4EnSCL oo e s b gt b, 2

9 : = n=

on the ayf36 grif ¥ Bo' et At d okORGnst ect ed

. lﬁ_ . . _

\[I)MI :[31[] efsmcoa!t :g%@ﬁ} fi g?tfgﬁélg? MQ?EWoéﬁﬁ?rageacwrr?g(@hlﬁ‘g}%%éf%ﬁﬁ’ﬁaf Eet 0

pr esencef of 10Nkkham et al., iBQBhddir\éﬁnagemeatof thel eixiraBeliular peoteasseBar s = SD
=3) R 1 ' A A. , M, Co .

N shi mur e, S, | CARGEr) (88 BERropL aln 1933 @rshyas dreulatbRe ot timas o)

Sheppard, D, PESEayo9R (EGRIREHaenyiofes A, 1o2) e pBgicley R0 2

0 8 JUL 2002 R\ 8AbRN683-seyieRGitegring/ a0n0ZRand/ st ahn4998), -R3aRtela D. ,
Adan, J., Sutter,K A

oG, our st 6 ab, 1085 Chisbasmat ab, 19871038 toesasty 64l 1988). 2885 2538 10

(Busk et al.,, 1992) and -R8 (Moyle et al.,, 1991), have been partly
defined, and they seem to exclusively recognize ligands bearing the
RGD- (NH2-arginine-glycine-aspartic acid- COOH) ftripeptide
sequences, including those in vitronectin (av31, avR3, avi35),

25 fibronectin (avB1, avB3, avl5, «ovR6), and von Wiliebrand factor,
fibrinogen, and osteopontin  (avR3) (e.g. 1991; Busk et al., 1992;
Zhang et al., 1993, Denhardt and Guo, 1993; Smith and Cheresh,
1990;).
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. - ‘ |
15 20 25 4. Cheresh) D. A and Spiro, RC (1987) J. Biol. 2
1770317711 5. Houghton, A N., Eisinger, M Al bin ) A P., mslﬂog@& 2)002;

~and Add) L.J. (1982) J. EXP. MED. 156, 1755-1766 6. Carter W Wayner ,

Bouchard, T., and Kaw, P. (1990) J. Ceil Sci. 110, 1387- 14 |hata
K.) Nugent, POB768%i ssonette) A, Aster) R H., and Kunick! ’5%99’@%(1987)
J. din. Invest. 80 1624- 1630 8. Eber_t4)_ E. C (1996) D g. D| s. Sci.
1551-155fi 9. Koretz, K Bruderlein, S. Henne, C, Fietz, T., Laque, M,
and Moller, P. (1994) Virchows Arch. 425, 229-236 svass~ET ~vr.~ z~ i 08
JI f~ 2002 WO 99/ 39683 . g DETAI LED DESCRI PTI ON 5 PCT/ EP99/ 00101 The

nonocl onal anti body 14D9 F8 binds strongly to avail, av~3, av~i5 and av~i 6

integri nsl. | i sl knawn dhat,avRsiand auls arernugvedsin| MIIM' FBQ?IGHEIEES showed
nesded T o poidile U886 rreptmifen @ ooyBh cRBBnSRi Soh BRAIRraflANY cnce vt

al 1 ~(33, lndﬁsauprre Imedlmmgsnmaﬂmaw@ téﬁmmhgra)femdd aRé been

previ ously concl ude froma FACS anal ysis eéans . et al J. Cell Sci.
108, 2825- 283®l¢eh9ga'9009¢09518#@rnuss |e|ttau. elbcSciorl 085224 22253hent

by 15 av~3 andomy- 1S ApleHien SpERTHE reBhet ity Gy, -2 °

(1995)). HowéZambruhereti &l. hhscueesldl £429( 853L8BS [$995)). llmtegahl dwéry to
affect cell attachnent of HT-29 and UCLA: P3 carci,nonma &{ts bronectl n,
it has Heen SYOIFSYRA:CEN RXBQ”%%? dRRonasig-ike model gond ﬁbol i shed

HT-29 cel | dﬁﬁ? n o) 0. Mu}‘*@ | e on
vitronectin u Q&QB %‘j %?&érgﬁ?&k@%é@ %a?oﬁ;’s ‘F%ggr eas%n f or
this is not cth el.ﬁi dtenﬂalng of HT-29 to vitronectin was entirely

i nhi bited by P1F6, to fibronectin was i nsensitive to P1 F6 but was

abol i shed by H@@&Peﬂm bipek nwh6 rma@lngmmbnqmegmobulm_eu HBOCUDPIS
(Mtjans,

on their att a‘ghﬁf éﬁgl W%ﬁ%ﬁééwmlog‘reé%fzﬁ% ﬁﬂ gﬁ’% F(E’gg ela eerﬁcS:t
?Inb?\(;nle(rt];?g”é] g}glh?g’éal Vﬁé |1gq|1?8§ %’e@%l éﬁ%?oéke%rge Wﬁ‘t@ F8, while
iy e e
78) "0 8 SudessBibefhas araEb 4l puimEsnE bYOMATTIGH o CRNRSTFESSA  hat |
Fopeated usi 1 CZRAOB(1994)] bl 188 S Pr oV, LSRR BBt 1" ©

whi ch expr essal)i §IIBibR OHetn. 165684806048 £198Y)), Brit Mo rd fq@ritﬂlé kAbwhasul ts
(Fig. 2 CD). Vab 14D9. F8 abol'i shed cel adhe5| on to bronect!| n, adhesi on

medi at ed mai nSqlebyveJYEBhlsbﬁrmlflG ve nol ecul es-with sonme contribution 10 of
PAC 10- 20nsi tj v I ecul es resymabl v5 _or av nect.in 14D9.
F8 i nhi bi t ed @re\@éﬁﬁlvaﬁ?mﬁ%ﬁ@) SEU?SF&FQ}'QB%’]'G%&@? bind; ¢ 5

bel i d, P1F k 269,
PRI s e gaamn ikl et o
medi at i ng at t (ditjanstettal., i I@&Hn@ct I‘WE QB&E&BS&(%)) his nolecule is

i nhibited by 17E6 sone 4~ orders of nmagnitude strongly than by 14D9. F8. As
in ELI SA and FACS 17E6 and 14D9. F8 bind av3, avb and av6é with very simliar

concentration ﬁ'ﬂm i Sad n é\é% 0 cel |

| i nes uni forngﬂ/Fsgxpress aeé{%?ﬁé\/% @?"%\,ﬁ; EE %@o@g {)r av mrshal 1)

J.F. et 2. Sqpthn théaneerintiigrin chainl 28F- hifhan av-mtegnns and blocking
selectively the attachment to the integrin substrate of the avR3 and «

v@36-integrin bearing cell, which is designated 14DS.F8.
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(1996)). As shown in Fig. 2.E F, on WML64 nel anoma cel s, attachpgnjyit 3002
fibronectin was insensitive to av-inhibitors, while attachment t
- vitronectin was bl ocked by 17E, and sone 50% by 12;1D9. F8 and up to 80% by
LM609. Addition P1F6 to LM609 or 14D9.F8 conpletely inhibits WM
attchment to™A®ABctin. This 25 indicated this attachnentPCREENEMat ed by
both LM609 and P1 F6 sensitive nol eculgs, and that the LM509, but not the
P1F6, sensitive target was al so inhibited by 14D9. F8. SUBSTI TUTE SHEET
(RULE Z6) 0 8 JCL 2002 WO 99137683 -11 PCT/ EP991 00101 Many car ci noma cel |
express av~6 (Sheppard, D. (1996) Bi oessays 18) 655-660). It was
hypot hesi sed that the carcinoma cell adhesion to fibronectin was nedi at ed
| argely by aGENERAL, MATERIARSFEIGHRES, TABLES v i nhibiting this nol ecul e)

whi | i ngi DLt ~ d ~5. conf i hi ' dth

At achrent  oPuneatitn BT SRS (ot ercte Sy sl bgsamrr HIAT CiRGEn human
36, @ inth 8 f4 '

( 6 BLIEA S dpesiin %Elayf' FACE aﬂﬁlgﬂﬁgéﬁggﬁe})fb?aﬂ? e° nléﬂgg. F8, 17E6

SWA80- ~i 6-transfectants were |little affect

and LZ30 wer ehanacterisatien ohherantinodies used haneaen described inHdetaller, t he

xcrusi vol y pspVheRTndans ¥ I et el ST 10K 2aeB-2B38 Rl e i ng
Mab P3D10 ( Fvabs3B)40i9wBnatken, afd 4VES! wete BufifiedChoim 86imAe0- 6948
(1994)) and 17E6, L230, and 14D9.F8 had only slight additional activity,

possi blyy duehyBridemani supematanty) by, prateima) | affinity. ehromatography | Sci .

i bi ted st TAINSH BY piEa 8RahGaRing; shA I o peiE mued R IS Fe
(Fig. 30). TegasBaMitianesk. enan s owl. tSe! 108 D2858-283sa 588y Médﬁ%bi ts

av~i 6 and av(33 nore strongly than avpl) and does not affect av-~;5,
al t hough it menacenall 111 is BpdgGi ia digectad againstgmiegritcp ShMobedutanl ar

ggli ;i e Llai Ragssbiod 15 Kg s SHieg For e oa. i GreBambRnoghur & |
: . ant . AU S
12) 31“9{'399' 5’%’“84'% gﬂ"r@ﬁ%ﬁ Ef%*@@aa@éﬂﬁ%ﬁ%ﬁé‘é@ﬁw ( LE zla?

0 0 ~J~ 2002 deé€riBad r d¥airacker ) Bt @10 Biol. THerhh 2600684048 Ewgd).at when
14D9.F8 is bound to the av-chain of é\éﬁl 6 _and avp%ﬁlyt_$§6reven s a_notion of

the ~-chai ns PRRIGsAGrez. M- ebaaln Jantelt. iBloketes, A1584)). i Band
bi ndi . S I | - hat h
necessary convayier AURRELSRorOREESBE, WinnaaRe) Spcramr I vagal 0F, e

[ nv_olbvgd 10 ((LR!_DEbILionﬂeﬂ) Q\_karergal'_te'rov.nspiftsﬂ-'ﬁie&é_ﬁﬁbﬁd?l s@;&:ﬂim C USE The
anti body according. to the. invention cag be . adnjnistered to hu atients
for therapy. afﬁ'@iogﬁﬁ B?eq?is summanzsddn ¢ ag‘f 1t§nr;2 WEFEQ%P'Q‘JP? g?g?gvi de a
phar macegti c f } ji 5 a6t t i i t one
Pt bogy. or Gell i usod € samfRénSd A PanS) THE CoICNfE Vi dbosifat

associ at ed wiurtdesraccession rumber DEMAKTCC3BBY atdhe Deutbehe 8ammiungxci pi ent

or diluent therefore. Typical the antib of this invention will be

i njected int :}HV/E’I\U@Q"%%E"}F&}' b%?@?%‘g' ally, the dosage ranges for

t he adm ni st retd f A il f; t f ar ge
enough to pro uéc?htbﬁeaggsélﬁg‘gatgggor ﬁ?ééé?%??r!?t%rwﬁsﬁ?g%ffect.
The dosage wialteredpsequencasysuchoasi mutantssardavarjantsemhichhi ¢are b sease in

the patient and can, vary. fram 0.1 ny/ t o 200 ng/ik refr~rably fromO0.1
ol ko g5 100 SRteITE GGt anal o sandRinl o Eadmicaln iHvsfial Fiasesset: or “one 25
or several da@énePanﬁpanaéucﬁnﬁmfaﬁts 8Ad YRHAAE arkdfcRided WhicPnsHdw theles
steril e aqueous or non-aqueous sol utions, suspensions, and enul sions.
F~canpl es of descrinpdepnopesties/and functionpr opyl ene gl ycol, , pol yet hyl ene
glycol, . vegetable oils such as olive oils, and injectabl ~ organic esters

such as ethyl oleate and other solvents known in the ert which are suitable-
SUBSTI TUTE SHEET (RULE 16)
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0 D JUL 20D2 WO 991 39683 PCT/ EP99/ 00101 13_ for these pur poses. 61

antibodies of this invention can be used in a corrﬂom tion corrprlﬂs nJéJLaZUUZ
- physiologically accept abl e carrier. Exanples of such suitable caniers are
saline, PBS) Ringer's solution, or lactated Ringer's solution.

Preservati veOMB™®Bher additives such as antibiotics, an~GETEESYBI0L,
chei ating agents may al so be present 4é&-the pharmaceutical formulatjons. 10
The body (or a fragnent thereof) can al so be conjugated according to known
nmet hods to cytokines such as |L-2 in order to support their cyt oto~ocity.
The phar mac fé}ﬁmgﬂ [Pl t ble for
the treat mﬁrﬁgﬁé@arm no |h€@ii!e9 |'§gnggta|e§ﬂguragg§tg‘gﬂ"%§ ant | bo can be
conj ugat ed, BS)rFah'arrﬁ(ab)zl on single«ihain opwsjudhege dragmentse Qaaldltm abel | ed.
A pref rred | abgel | i Qg | | adogen met hod, Preferably the anti body
wi || bé adm ﬂl@@ gg%agg‘{'é] sg%@épﬁgﬁﬂ@ﬁf‘ggf or diagnostic purposes. This
provi des superior results so that background substraction is unnecessary.
20 25 svsss~ET fx~ zs~ 0 0 JUL 2002 WD 991 37683 PG'1'/ EP99/ 00101 - 14
EXAMPLES ExaEEELe_ I\/at erials AnimI| Mce for antibody production (fenale

BALI 3l c; o : . L Ges f nozygotic
at hym c BAL o nu§H %‘é/ve%é%g?%?ﬁ e%ﬁ@?@@ggs(%@% g‘ﬁa)

Spai n). Nudeths clted\ﬁtm'atménarad irethis descriptiori.l e roomin riiicro-isolator
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) 3 10< 10< VPS5, and weak-to-moderate effects on the attachment mediated by

O s ) flO%qvfh(M%Qs B ar, . di 65" 0w 28B4 Fes ik - 10
Gr{\_l 'Q?Y' '1(1)00/; %avél" ' l@%ﬁségﬁg/%tﬁ 134%@\‘0?’1& Hiify o RED GO -
109%& () - ( 10%£attachmenteot HT-29apd HIOLALDS &Wcﬁllé)to' fitbroheetin ( it-

Y006 & () | > 4% Bogn Sholrinat BAS SKIRTDRY 48D, (TGPl | 109 () - &b@ ! 9&M
109 () - 510% 1406)F 83 aBtlidhdd Hr- 2 fHesion to fibronectin with an 1Cs of
some 0.3 nM while on vitronectin up to 600 nM it was, rather,
stimulatory. The reason for this is not clear. The binding of HT-29 to
vitronectin was entirely inhibited by P1F6, and to fibronectin was
insensitive to P1F6 but was abolished by 17E6, LM609 did not react
with HT-29 or UCLA.P3 cells (Mitjans, F. et al.,, J. Cell Sci. 108, 2825-
2838 (1995)) and had no effect on their attachment to vitronectin or
25 fibronectin (Fig. 2A, B). Thus, an av-integrin but not avB3 or avf5
modulates HT-29 adhesion to fibronectin, and this integrin is
selectively blocked by Mab 14D9.F8, while the integrins mediating
adhesion to vitronectin are inactivated by Mab P1F6 and this integrin
is weakly inhibited by 14D8.F8.
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al., J. Biol. Chem. 269, 6940-6948 (1994)), these data suggest that
the integrin on UCLA-P3 mediating attachment to fibronectin is avpS,

15 and this molecule is inhibited by 17E6 some 4 orders of magnitude
strongly than by 14D9.F8. As in ELISA and FACS 17E6 and 14D9.F8

bind avB3, avBS and avB8 with very similiar concentration
dependency. This is an unexpected finding.

Melanoma cell lines uniformly express avf5, avB3 or avf1, but no
avB6 or avp8 (Marshall, J.F. et al. Semin. Cancer Biol. 7, 129-138

2 (1996)). As shown in Fig. 2.E,F, on WM164 melanoma cells,
attachment to fibronectin was insensitive to av-inhibitors, while
attachment to vitronectin was blocked by 17E6, and some 50% by
14DS.F8 and up to 80% by LMB0S. Addition of P1F6 to LME0S or
14D9.F8 completely inhibits WM164 attchment to vitronectin. This

25

indicated this attachment was mediated by both LM60S and P1F6-
sensitive molecules, and that the LM60S, but not the P1F6, sensitive
target was aiso inhibited by 14D9.F8.
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20/44 1%&14&“ '1W st 'Llfuli-tmgif\ humanaRBein thefresence of- 10 10

10<10%&() '%@é%ﬂ) #TTT9UU\/\/}[9\ ll&|100/ & ()-1110%: & ()-F10% & ()-!
+110% : & () I & () - ! 9&&! 1096S& () - VOMWAKXXXaB~\ =! | & +109% & () - ,

T&F10% & () - ORcAbropERES the LOWUED-86 warisféctartsSwere Ifttle affected bg(
10% & () - XYeYY9ZAZBZCZDZdYNC ! & 10: 10: 10: , $<10% & () -s4f #10%
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as adhesion receptor, could be strongly blocked using Mab P3D10

(Fig. 3B) (Weinacker, A. et al. J. Biol. Chem. 269, 6940-6948 (1994))

and 17E6, L230, and 14D9.F8 had only slight additional activity,

possibly due to inhibition of avf1 (Marshall, J.F. et al. J. Cell Sci.

108, 1227-1238 (1995)).

% Once again, on vitronectin, cell adhesion was inhibited strongly by
P1F6 and 17E6, but was unaffected by 14D9S.F8 (Fig. 3C). Together,
these data show that 14DS.F8 selectively inhibits avf6 and avf3
more strongly than avB 1, and does not affect av5, although it ligates

s all of these integrins strongly.

The molecular details of this process are unknown, but a éommon
interpretation of the data is that substantial alterations in integrin
conformation occurs following ligand binding (§chwartz. M.A. et al.
Ann. Rev. Cell Dev. Biol. 11, 549-599 (19995)). It iEs therefore favoured
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the possibility that when 14D9.F8 is bound to the av-chain of avp6é
and avf3 it prevents a motion of the B-chains against the av-chain
which is necessary to allow ligand binding. Sequence comparison
shows potential sequences that show the necessary conservation

between B3 and B6, and vary in B5 that could be involved
10 (unpublished observations).

THERAPEUTIC AND DIAGNOSTIC USE

The antibody according to the invention can be administered to

human patients for therapy. Therefore, it is an object of the invention
15 to provide a pharmaceutical formulation comprising as active
ingredient at least one antibody or antibody fragment as defined
above and in the claims, associated with one or more
pharmaceuticaily acceptable carrier, excipient or diluent therefore.
Typically the antibody of this invention will be injected intravenously
or parenterally. Generally, the dosage ranges fox; the administration of
the antibody (or fragments thereof) are large enough to produce the
desired tumor suppressing and tumor lysing effect. The dosage will
depend on age, condition, sex and extent of the disease in the patient
and can vary from 0.1 mg/kg to 200 mg/kg, preferably from 0.1 mg/kg
to 100 mg/kg/dose in one or more doses admiﬁistered daily, for one
25 or several days.

Preparations for parenteral administration includes sterile aqueous or

non-aqueous solutions, suspensions, and emulsions. Examples of

non-aqueous solvents are propylene glycoi, . polyethylene glycol,

vegetable oils such as olive oils, and injectablé organic esters such

as ethyl oleate and other solvents known in the art which are suitable
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for these purposes. The antibodies of this invention can be used in a
5

composition comprising a physiologically acceptable carrier.
Examples of such suitable carriers are saline, PBS, Ringer's solution,
or lactated Ringer's solution. Preservatives and other additives such
as antibiotics, antioxidants, and chelating agents may also be present
in the pharmaceutical formulations.

10 The antibody (or a fragment thereof) can also be conjugated
according to known methods to cytokines such as IL-2 in order to
support their cytotoxicity.

The pharmaceutical formulations of the present invention are suitable
for the treatment of carcinomas.

For diagnostic purposes the antibody can be conjugated, for example,

15 to a radio-opaque dye or can be radiclabelled. A preferred labeliing
method is the lodogen method. Preferably the antibody will be
administered as or scFv fragments for diagnostic purposes. This
provides superior results so that background substraction is
unnecessary.

20
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EXAMPLES

W

Example 1: Materials
Animals Mice for antibody production (femaie BALB/c; 8 weeks old)
and for tumor models ("nude mice": female homozygotic athymic
BALB/c nunu; 4-5 weeks old) were from Criffa (Barcelona, Spain).
Nude mice were maintained in a sterlie room in micro-isolator cages,
10 and were given sterilized food and water ad /ibitum. All manipulations
were performed in a laminar fiow hood.
Proteins: Fibronectin (Ruoslahti et al., 1982), vitronectin (Yatohgo et
al., 1988) were purified from fresh frozen human plasma.
Where not otherwise stated, all manipulations were at 20°C, and all
washings were with calcium-magnesium free PBS ("PBS"™: 137mM
NaCl, 2.8mM KCI, 8.1mM NazHPO4, 1.5mM KH2PQ4. pH7.4).
PBS++ is PBS with added 1mM MgClz and 1mM CaCly Where not
specifically stated, chemicals (Merck KGaA, Darmstadt) were of
highest available purity. Cyclic peptides like RGDfV were synthesized
according to known standard techniques (e.g. FEBS Let. 291, p. 50-
20 54, 1991).
Tumor cell lines and cultures- American Type Cuiture Collection
(ATCC) supplied HT29 human carcinomas, the UCLA-P3 human
lung adenocarcinoma (Cheresh et al., 1989) ;(Dr. D.A. Cheresh;
Scripps), and WM164 melanoma (Dr. M. Herlyn; Wistar) (Herlyn et
25 al., 1990). All cells were cultured at 37°C in 7.5% CO2 92.5% air in
90% RPM! 1640, 10% fetal calf serum (FCS) plus 2mM L-glutamine,
and were consistently free of mycoplasma as evaluated by a
proprietary test (Mycotect Kit; Gibeo).

15
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Antibodles- Monoclonal antibody (MAb) fusionis, ELISA screening,
subcloning and maintenance of cultures were all performed using
standard technologies (Harlow and Lane, 1988) uniess otherwise
specified.
Example 2:
Immunization MADbs against the avR3 were produced by
10 intraperitoneal (ip) injection of purified placental avB3 immobilized on
Sepharose (80 ng avR3 on 80 ul Sepharose in 200 ul PBS) or of live
M21 celis (1x10° cells in 0.5ml PBS) every two weeks over twelve
weeks. Four days after the last injection, PEG-induced fusion was
performed using Friendly Myeloma (Ventrex) as partner. Antibodies
to a 200kDa melanoma-associated surface protein were produced by
immunising intact M21 cells (1x10% cells in 0.5ml PBS).
Screening ELISA on receptors and on fixed M21 cells were used. For
receptor ELISA, 96-well ELISA plates (Dynatech) were coated with
purified avR3 (1ug/ml in PBS, 16h;4°C), blocked (1.5% skimmed milk
in PBS; 1h;4 °C) and incubated with hybridoma supematants. Bound
immunoglobulins were detected with alkaline-phosphatase conjugate
anti-mouse Ig (Dako) using p-nitrophenyl-phosphate as substrate. For
celiular ELISA, UCLAP-3 cells on S6-well tissue culture plates were
fixed (4% paraformaldehyde in PBS, 15 min. 20°C) and blocked (3%
BSA, PBS; 1h;4 °C) before incubation with hybridoma supematants
25 and detection as in receptor ELISA. Positive hybrids were subcioned
three times by limiting dilution and adapted to RPMI medium.
Immunoglobulin isotype was determined using subclass-specific
heavy-chain antibodies (Zymed) or light-chains antibodies (Promega).

15

20
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Other murine MAbs used in the studies were the dift of our colleagues
LM609 to ayB3, P4C10 to B1 integrin (Carter et al., 1990) (Telios)
and AP3 to the 33 chain (Furihata et al., 1987) (ATCC).

Example 3: .

Antibody_Purification _and_Scaling Up- For large scale purification,
antibody supernatants were harvested from exponential phase
cultures grown in roller bottles. The antibodies pfuriﬁed on protein A-
10 Sepharose CL-4B (Pharmacia) were dialysed against PBS before
sterile filtration (0.45 um) and storage at -70 °C (Harlow and Lane,
1988). Purified antibodies were freed of endotoxins by passage over
Kurimover-ll columns (Kurita-Vater; Tokyo). This reduced the
endotoxin levels from >250 U endotoxin mg-1 antibody to < 0.2 IU
mg-! in the Limulus assay (Melvaer and Fystro, 1982). F(ab")2 and
F(ab)' fragments of 17E6 (murine IgG4) were prepared by standard
techniques of pepsin clevage and separation on protein-A columns

(Pharmacia), followed by papain clevage and separation by gel
filtration (Harlow and Lane, 1988).

15

20 Integrin purifications

avi3S was purified from human placenta (Smith and Cheresh, 1988).
Term placenta was minced and washed in ~2vols ice cold solution A
(0.05% wiv digitonin, 2mM CaClp,2mM PMSF, pH7.4), then filtered .
25 The retained material was extracted in ~4vols ice cold buffer B
(100mM octyl-R-D-glucopyranoside [OG], 1mM CaCly 2mM PMSF,
in PBS ) and centrifuged (12000gmax, 45min; 4 °C). The supermatant
was re-circulated over a P3D10 column (16h;4 °C). After washing
with buffer C (0.1% NP-40 in PBS; ~10 cv) and buffer D (0.1% NP-
40, 2mM CaClo, 10mM Na-acetate; pH 4.5 :~10cv), bound material
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was eluted with buffer E (buffer D adjusted to pH 3.1). The eluant was

neutralized with 3M Tris (pH 8.8), dialysed ag:alnst buffer C, and
> concentrated ~10x using Aquacide il (Calbiochem). The purified

receptors were stored at-70 °C.

Recombinant a3 and ayRg were purified from baculovirus infected

High five cells by affinity chromatography on LM609 (ay/R3) and 17E6

(o), with elution, concentration and storage a$ far ayBs.

10 of|pR3 was prepared from human platelets (Pytela et al., 1986).
Outdated platelet concentrates were mixed with one volume of
Tyrodes buffer, pelleted (1200gmax) and the peliet extracted (1h;20 °
C) with lysis buffer (S0OmM OG, 1mM MgClz 1mM CaCly, 1uM
MnClz, 2mM PMSF, 150mM NaCl, SomM Tris-HCl; pH 7.4). After

15 centrifugation (32000gmax , 30min; 4 °C) the supermnatant was re-

circulated (16h; 4 °C) over a GRGDSPK-conjugated CL-4B

Sepharose column. The column was washed with lysis buffer (~10cv)

and eluted with the GRGDSPK (3mg mi-1 in 90% lysis buffer, 10%

DMSOQ). The peak was concentrated ~5-fold , dialysed against

modified lysis buffer (0.1% NP-40 substituted for OG) and stored at -

20
70°C. The integrin preparations were ~ 85% pure as judged by anti-
integrin ELISA using a-and R-chain specific monoclonal antibodies
and by SDS-PAGE.

25
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Anti-Body Specificity - " Reterence
— Bmndmg Inhibiton
. o av__ )
14D9.F3 av ovB6 + avi3s > avpl )
P4C10 51 Bl (6)
4B7 Bl none Marshak(persomal
— communication)
3 3 none (&)
11D1 B3 none this studv
E7P6 6 none (1)
LM609 avf3s VB3 (4
P1E6 avBs | ovi3s (1)
Table 1
Call Integrin avp3 avps ov36 aspl Reference
(Binds) VNN VN N N
UCLA-P3 ) — — ) (13)
HT-29 - e — . (8.9)
WM- 164 +— - - - | This study
Table2
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inhibited, is derived from HT-29 colon carcinoma cells. '

4. Monoclonal antibody fragment having the properties of the monoclonal antibody of
claims 1 - 3.

5. Hybridoma celi line having the designation 271.14D9.F8, deposited under
accession number DSM ACC2331 capable of producing a monoclonal antibody of
claims 1 - 3.

6. Pharmaceutical composition comprising a monocional éntibody according to one of
the claims 1 - 4, and a pharmaceutically acceptable cartier.

7. Use of monoclonal antibody according to one of the claims 1 - 4, for the
manufacture of a drug for the treatment of tumors, preférably tumors derived from
colon or lung carcinoma cells, or for the diagnostic Ioca ion and assessment of
tumor growth.



