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FAPa- speci fic anti body with inproved producibility Field g% t i r} tion
Orctoher;2b

The present invention re body proteins that s bi nd
fi broblast activation p”lﬂﬂmmmwmw (FAPa). The invention also relates to
the use of said antibodies for diagnostic and therapeutic purposes and

met hods of pre@#Eslg sai d anti bodi es. ;Background of the i nvRGWERAMOTHE
invasive growth of epithelial cancers is associated with a nunber of

P anly consi st etARG-SPEEHficEbogH With R Rd &redHEB My "t ypes of
epithelial cancer is induction of the fibroblast activation protein al pha
(fromnow on referred to as FAP), a cell surface nolecule of reactive
stromal fibrobl asts ori gi nal | yFiedet ofitheddventiommonocl| onal anti body F19
(Garin-Chesa P., dd L. J. and Rettig W J. (1990) Cell surface

gl ycoprotein of reactive stromal fibroblasts as a potential antibody target
in human epi t115d psehPmGSAton relss to'deodﬁ‘b?&ein%qhat Secificaly bindgfince the
FAP antigen is selectively expressed in the stroma of a range of epithelial
car ci nomegpblastisplévadientprotein aipha (FAP e dhriisvesitiogiaien ralgiss to dre BE®oT ar get i ng
cpi t ol | a3 A B ALy WAL ahTRE-APLAE, FHBASeS R hath 8% BF Blodibing

nonocl onadaid@antibadigst er ned F19 that specifically binds to FAP was devel oped
and described in US Patents 5,059,523 and WO 93105804 ) which ace hereby

i ncorporated by reference in their entirety. One serious problemthat

ari ses when using non-human Butkighegh& of twé irdktiorat i ons in vivo in hunmans
is that they quickly raise a human anti-non-human response that reduces the
efficacy of the antibody in patients and inpairs continued adm nistration.
Hurani zat i on Afe RQAsINY BRIWARE bRRSKIBPCARFO R Yi RS RN &th i Rbensr Of two
ways: (1 ) by ceo_'nst?luc I ng nonpﬁﬁérlrlanfauﬁan [0 |malri c ant i%g%dﬁes. wherein the
non- humarchasactanstic celiylasand anele¢ulamelibnges i thensupnestingstromgi ArfighilBoul | anne

w0 5015716t AR RElARS) o rasens e, oL ARG Yt G enihelegbay =

Nat ur e 312:indutBpnaf tifefibroplagt adtivation proteioaighze(feom avimon adereditmasg regi ons

CDRs) fr he_ non- human .vari apl e r.egi.on h var.i abl.e rgqai pns and
Lhen ] of v ), Bedi R bl APteRcvELRa Rt BBt SRR Bah BT ot

rR egihon_s (\Hrtllen’mmmmtn_b{)ar(mjtﬁoaypM(?ﬁbﬁﬁi@h&ﬂ@{blmngé.\zﬂrid;leﬁigGgﬁ (1lo88p)

eshapi n man ant.i bodi es r er . re : . i.eric
A1 bod Sl S HCaOE ¢ TaatNe SRal TOrAhIRs s A PaRhIARNEO0Y Can st i1
elicit anapgdtin ROMH égasamwn&é}smmnﬁa{/m&tﬂlsm a¥: 7635). \Wired e RAPH. ,
Trang J., Haynes A ) Rogers K., Harvey E. B., Sun L., CGhrayeb_ J. and
K_haza_eli pti _.“'? §9'89§'V%ﬁ’§€¢$ﬁﬁﬁ’dﬂ t%?%%’?"?@f ﬁGSP&_‘i&P'tBﬂtﬁ' 58tRNe"A3%ran:
Kinetics iﬁﬂépér{ﬂ’éﬂi‘%f foﬁ%ﬁkﬂﬂéﬁ‘d hi@fdi’&gicah@de. aﬁ@&b-t%%?in@@bné@;ﬁ@as Hddn- 9r af t ed

or reshaped human antibodies contain Iittle or no“protein seguences t hat
can be i dégvelgneddonimaginggiagnosiseand treatment stepithelipbernaers andieergin an

ant i body LRk - LG NG cidr lol il 2 | mune
reacti ons‘?msuch as %F%%ﬁ{ﬁé};%e or cﬁ#a'é%ﬁ@%gﬁy%ﬁcﬁrd e@%gﬁé‘%ﬁas seen
even wi t hcalixtbindsl tolftAR\was devéloped:and descritididgnd)$ Edtents iSH0f8,528 bhdbe

significqmd i nunogeni ¢, than a e anti bod hus ling a nore
pr ol onged trg%'!to%éﬁ‘t""ﬁ?mﬁg% ﬁ%r%gy KRNt 1% %f?nF?iH{hﬁ"i %’ﬁﬂg&l ating to the
comerci al use of antibodies for di agnosis) imaging and therapy is their
producibility.in |large amunts, Ln ny instances reconfi nant _.expressi on of
native, chi merese e -%PE‘T’T?&W’? Bﬂﬂ?é‘gnﬁwr&@ pn ?I‘Pcﬂﬁ? éorsE{})%t ens is
poor . Fagpiationint vildmtHurthrisds BRAthY Qelbiay Paibé byhudn bAfneAchuAgn choi ce of

| eader sequences and the choice of host cells for production as well as

i mpr oper FeaPARSethahteduses teefieaayaf thmaniibaslyop datieBiscntinRairs @ to poor
assenbl y tﬂfue@%%n%ﬁgtiéﬁ.?mnm%@ dt'nof-HUrAY BﬁgiﬁodiQQ%r%ﬁ%l)Fonf ormation
one or s g y

that forbids secretion o ot h chal ns. ener a accept ed that
t he Lchaiachieyeddn onelof twdivays:y(1pby senstrictiog noh-humanibumal chdmpricaetin. i n

nor cased et g nEER 3Rl oS Ak Kby SRR nor ¢ ance
of speci fregionmfBovliangedatL. idogahi MgridShuitran, dhd. (1984 ) \Rrodbctigreaof f i ¢
di sease-rel ated antigens for di aﬂ\ sis and therapy in humans, there is a

growi ng need for anti bﬁmmww\mw“ nbi ne the features of antigen
specificity, |ow immun hi gh producibility. 18 Cct ober 2002
*G00002*



WO 99/ S7151 PCT/ EP99/ 02711 3 Therefore, the problemunderlying the present
i nvention was to provide anti body proteins that conbine 0 i es of
specific binding to FAP) |ow i mmu nogenicity in humans, é'hgfﬁ%ﬁ'pﬁ&
producibility in reconbinant systens. Disclosure of the invention The
techni cal problemis solved by the enbodi nents characterized in the clains.
The presentwbByenti on provi des new anti body proteins havi ngcreroyaTpl
mentary determ ning regi ons of the nonod onal antibody F19 (ATCC Accession

No. HB 8269)) sai.d new anti hod rot.ei ns ecifi,cal bj.ndi ng t.o fi brobl ast

Not i vat | SiosPaRCmBRRROLsertmiah aPLBedy NRRER 12 Ras) orled By Maria e

nodi fi catcbRiplerh@statity dietminirttregfNsQCDR$)ASH thd nbhihunidh abiefd-l s as

conpared to a chimeric antibody having the variable regions of F19 and

forei gn @nstahumanyyasiedle roiersantdien iojning theskt rerhapegiuman vars a

protein wbwre?gkb%sgawu% ARG eRRS! (Ricnniar® L 2aCBRAR), anhn@ﬂhwody-
Conpl enentarrty determning regi ons of a nonocl onal anti body” are

under st o@dt Wibter Gh (1388 Reshapinghwongoantibediea foi thethiyn Naperei332¢ 323).i gen

bi ndi di .t 0,. Kah bat ..E. . T oHo. M, . K
21 0 0 S8 Bl 2t el EbbuBachy nebfe v oo et eaf S0
I(—I 5t h Eg. )elipiNbHaHglmlt;?qsea‘e'sp??ér\:bin Kim3a4 foBudlo ADEF'lloaV\thﬂem tr m.fH.l,-EFaérth.a;\d
unman er vl ces, | C rvi ge ona NSLIL I Ul es.,

ot hos oa HAVRER A ROasEe Ko Bty SxEs . CRab i hieh Js g s M B TRRAS) (1087)
J. M. lﬁm}se/m@&ﬁm%amoﬁéclm%ﬁ%g*mmfah.eKtr@tias ‘ahH afRMHEK

modfications" refers to the exchange, deletion or addition of single or
nul ti pl e resRansealirogs Naf. Aerd.\Saii 865142200 FBRsaralied o reshapeditwmanianti-dual
conpl ene It i j . i Sigak| ; have an
pact onCEIE PR GO o rthroRR famic RN BPHdAR e Yy o an
ant i body rigedfremmousd anfiodieerAlRERH\AD St dyTLNRGTIsEPDY CLIR-gafting

"Fi br obf ast tivation protein.(FAPL" . S0 i e i,br.obl

activati &aypﬁgltbeel lﬁl?opﬁ'zc'{(‘?@gjr,‘m]u ar’eﬁgl nrsagggrll'ogg%fﬁ‘ %Tt%lgoﬁfpoet (zﬁs%n bel ongi ng
t o the sentifidiofypiciregsensgene seenidven(With BatutHl Bidan alatitaiakiek, tie €BR-et ed form
of FAP is own... FAP @E}? be ﬁharﬁc eri.zed by its.bindi ng to I.he nonocl onal
ant i body IFEq #gopy wibbe signgicantly laRs gD [FthanAnEYse ARURGDY, ¢ he
accessi othNoendtiing aGHodanemdriged tRatineat 6Aentsthe term ""fi brobl ast
activation protein specific binding" of an antibody pro tein is defined
herein by its ability to specifically recognise and bi nd FAP-expressi ng
human cel |'s. ARBfheP58SBUMINMBRIDN fefdting t8fthé BEmMPAERI OSe Bf ahiifbdids/RpYI-ON can
be determ ned by standard nethods for the eval uation of binding specificity
such as @@8esisHEaging and threany iatheir pEAdusPility inclaEg pEOgNt I MANYIBMpl e 12.
The ter j i i naN ~Bikid i_ I e |ight
and hoavy ey FA I S Ayl I DR e b and
forei gn EMiscelcultwgisyaiems sqosirgnagiersseattibyting terpeor eodudibilifemader ei n ace
const ant ; i i i the. { ~F19. For
compar 1 i EERE Bl b i ek GiE ks o e i O el B BRaeR 1) 111
t o be undevaiasdmphaper$oldimgaarchiedeiced sentstivodinproper toidingican idad toane

constant regions.as said antjb rotein.  For t.nh [ PO d nstration
and coanPsgﬁ?Fembg%BF?ﬁ?é’Yrﬂndéw?%Hgv‘érﬂf %téﬁn\ﬁpogﬁﬂg?ﬁéﬁ{éni ﬁgﬁgﬁgméggrhescr i bed
i nt _Fibggr Gﬁhti?rb!ds s%&::e’!n?ﬁ of ope drrbtom cﬁmtsplt@s" g?rﬁlaalw lexe_pted' mag twylLde the f

ant i body proteips 1e present inyention, nucl ei ¢ aci d sequences o
the heav§haiREonies the-abllty o snetign of flee ASSHRICY APINYD S0TIeRRIBERETL wer o
det er m neslifiglo Bt B Sigle 3ubsatutibRICER YedIDRitHE IRtré8dddprlofiliEkilifcorcessi on’

No. HB 8%%% . I'n one enbodi nent the present invention relates to anti body
pr ot ei ns

Because of the clinical importance of specific immunological targeting in vitro
and in vivo of specific disease-related antigens for diagnosis and therapy in hu-
mans, there is a growing need for antibodies that combine the features of antigen
specificity, low immunogenicity and high producibility.



the conpl enentary determ ning regions of the nonocl onal antibody F19 (ATCC
Accession No. HB 8269), said new antibody proteins speci fﬁ@@c’t&beﬁ'za% ng to
fibroblast activation protein (FAP)) characterized in that they have
framewor k nodifications resulting in the inproved producibility in host
cells as conpared to a chi 18 Cctober 2002 WO 99157151 5 PCTIE P99/ 02711
meric anti Ragly,Bpi ng the variable regions of F19 and for epgpppsisiant

regi ons, vvherel n said anti body proteings derived fromthe nurine anti body
desi gnated F19 (ATCC Accession No. HB 8269). To generate humani sed
FAP-specific antibody proteins a chimeric antibody was constructed, having
variable re ty ght and
heavy const gllrt]\'([é Pérf(e)‘g:]lji éﬁ%%rérdelés%ec@éﬁg%§%¥'ﬁgg€%ﬂ2?%né§%%£§;%ﬁ l?b’%’l on of
chi ner i daodyyseteinsihat eomnbinedihe properties bf kpevific ()Bmiuhg MMPelbwammL(-1984) :

referenced above), and derm trate I a n in exanples 1
ind 2. TeeDah ThhdMPog S e e dRiB R PbRant PR e - csant
invention are typically linked to at | east a portion of the i munogl obulin
constant region (Fc), typically that of a human i munogi obul i n. Human

constant regi on DNA sequences can be isolated in accordance with well-known

procedures froma variety of burRdsse dthemveptisher ably imortalized B
cells (see Kabat et al., supra, and WD 87102671 ). Hence the anti body

proteins of the invention may contain all or only a portion of the constant

region as | apg tééhﬁ;@é\cypr%l@hpiss t%ﬁt&éftih% Qhﬂgbi%rké’chgx?cl:é?? g8 tigen. The

choi ce of the type and extent constant region epen on whet her
effectonﬂmumctlons | i ke conpl enent fixation or antibody dependent cell ul ar
toxicity are desired, and on the desired pharnacol ogi cal properties of the
anti body protein. The antibody protein of the invention will typically be a
tetramner coWaeqiremtorﬁvémmprghﬂe@hewrﬂrhmmy pedteins aiingthelddmpiay al so be

di meric) gnsi sting of a ht chai n/ he a Fab or
R T agiBRRtSTyARIParIIng reaiens o1 4hd MomoBBlPHERRCY RES PTG AcsEsHana es t o
ant i bodyNgIHE 8269), asraqu BBtibEU ﬁretduﬁw@émﬂéhuycmﬁduagtt@lﬁbwbét Acfiaat t hey
have a vari abl e l'pg:t chain regl on and a variabl e heavy chain region, each

j oi ned tionPreteimir At sharrctarisgd dmthat H‘%Ya??Y%ﬁPE\eWWh@WHaHBP%@‘eg| on of

the |i gfﬁultﬁﬁarh ﬂwé"ﬁprb%@ﬂ?bd&ub%ltﬁ‘mt@ﬂﬁ%s%&% th adHfieAd gnd-he
vari abl e region the heavy chain vvassj oined to a human gamma-1 const ant
r

regi on. body Vﬁgrfhﬂvéﬂﬁ%'?éﬁgwﬂégf 518 angrforgignR 6PBStAGL I9QIANS- and heavy chai ns
are also available to the expert. 18 Cctober 2002 WO 99! 57151

PCT/ EP99/ 02711 6 Therefore, in one particul ar enbodi ment the anti body

prot ei ns of Astusedrheseint anhantibodyipnoteintiusrarpretegipwitbdhe taatigen bigdimg. Al so, in

anot her Egﬁ!ﬁ@%@g m%'ﬂ%%ﬂ'ngfagﬁtlbo% anti body proteins of the invention
ufen™ ganra-

contain constant’region. One particular "chineric F19
anti body" protein (cF19) consists of the light and heavy chain variable and

const ant ns des ri.bed.in Fiqures 17 .toQ 22 nstrat &3 specific
bi ndi ng. and BRI PN deserPhiaing KpSRRE A5 BimbARoRAA AL BPEY care oy anpl ¢ 2.
t]tle exprsﬁmd torbajmlc(:eEb%m@ acidSseykhseq mblveddﬁlr)spéemcfamigem bmdiﬂ/gchtey wﬁf ﬁn
Afri can n o] 10 t ichis
at | east tﬂ”‘gaﬁ’%&abﬁbﬁ %Dély g.n E‘W Bottesman %Flge"e

C. (1991) Sequences of Proteins of Immunological interest (5th Ed.). NIH Publi-

cation No. 91-3242. U.S. Department of Health and Human Services, Public

Health Service, National Institutes of Health, Bethesda, MD.) in connection with

Chothia and Lesk (Chothia and Lesk (1987) J. Mol. Biol. 196:901-917).

As used herein, the term "framework modifications” refers to the exchange,
deletion or addition of singie or multiple am'ino acids in the variable regions sur-
rounding the individual complementarity determining regions. Framework modi-
fications may have an impact on the immunogenicity, producibility or binding
specificity of an antibody protein.



In an attenpt to increase expression |evels of cF19, the | eader sequence of
the F19 VLregi on was changed by substitution of proline 118 dcobéernzo02t
position -9. This single change in amno acid in the | eader sequence
resulted in at |east doubling the anmobunt of chimeric antibody produced in
COS cells . For the expression of this particular chinmeric antibody in COS
cells the fwbloastrsg nut ated | eader se quence of the |ight OJMNAVEPS9/02711
MDSQAQVLMLLLLW/SGTCG) and the foll owi ng 4 eader sequence of the heavy chain:
I\/G/\SV\X/FLFLLSGTAG\/LS were used. According to the invention the term
"inmproved producibility” in host cells refers to the substanti al

i nprovenent ofibpXRagtHotiOBtidEERISInIRAPYY, apdrddsigithted fibkodbst vewvatmnwhen
conpared Wi th the expression |evels and/or antibody yields of a chimeric
eﬁg\@mg

ant i body prgteiforipha (. rig arfpembrang-bewrd glyceRmotei tothe sgHPei cul ar
but not | %Eb% %eﬁé%ﬁmfé?%ﬁ@?? >IN Aol S8 eeé%ﬁﬁ% #ﬁmg'khgwgare

exenplifie expres i on system I'n exanples 2 an )y and
for the GAP can beebhpractsiized yis bimd{rigtodhe mpdrocianal aatitddy) F 1IN 19%ist he

yi'era of BIRNRP R Sro-na g 60l e B B AfeRelo N B8 Rost oSBT

herei n rekeiesATEGIN i nprovenent in expression |evel and/or purification
yield of at least a factor of 10. 18 Cctober 2002 WO 99157151 7
PCT/ EP99/ 02711 in a preferred enbodi nent, the invention refers to anti body

proteins, chyhagbh v'%éomé\sttdmaﬁd‘eﬁpfot@ﬁ Bpesifit %thu@%fﬂf%n' Ahtibbyg praredi a
sanpl es as determ ned by ELISA and/or purified ant g yi el ds exceed the
i

expr essi deinlizgelisecinerei by ite abilienl srecyicellyEscopniaRanshb A IFAS ¥t | bod es
thout f
it hout BrEPhimaR Uefib CPld ORSIRYerdtlorlAPSH 12 SRRIAL cPlelverliBnEh®

preferre e Tnvent s to anti rotelns
char act eesteteriminet by stémdard exgtheds farihé evallstipm ot blmdmgrmca"lm;yaﬁmfes as

evel s i seepbr I whBrembIRefasic et e PR aEEs W e hoct o
framework nodifications by at least a factor of 20. in a nost preferred

nbodi t, ti bod t.ei t d th th
Covel s in cr Ehe (D) ctias Polbed/ deREs AR ANIRo Peiei RayBe TRIGH. o

ant i body anideieasy exameshridbfe RGOS @élsdnbtéchrfﬁﬁguﬁ@‘sow and 118 bpatorefyryi el ds of
the chineric antibodies wthout franework ngefjpfl cations b at | east a

factor ofcORBgNt TagiRNs, dooTeincRANStANtTegiops” aseefinadheremLare 1987 prot ei ns

of the I@mtwmehder&ﬁmﬁ&ﬁ@&&%témrregiéharowmcFéeéérﬁparrhgysrmahm as
shown for COCS a CHO (Chi nese hanster ovary derived cells) eukaryotl C

cells (sé’é’d)éﬂémﬁlf\e%f the dpnention yo alqlimaemavt}mdyehﬁde.%mderﬁtﬁe Masent
i nventi O%u&ﬁh%hﬁﬁeﬁ&gﬁﬁdtgﬂ‘n %ﬂ#qrﬁ‘éﬁh'tﬁé’gﬁnﬂr%té}ﬁ ré 3ﬁ§‘§§ 8hidSAlibbBy t hat
producl

t hey di splay inprove Ity in eukaryotic ce In a preferred
enbodi memroteine Fpr thecpurpoae ohdemensiatinneand @omnanmylogaedh@hnmanv\her ein said

inexpiot SATEPLSR i il iR Aachel r Ebtes 10 2518 uedd M chai n

vari abl eeo(eglplany;famnm m ne the inproved producibility of the anti body
proteins of the invention. Three versions of reshaped |ight chain variable
regi ons) designated version A, B, and C, as described in Figures 1 to 6,
wer e prepar efo provide the antibody proteins of the present invention, the nucleic acid

sequences of the heavy and light chain genes of the murine antibody designated
F19 were determined from RNA extracted from F19 hybridoma cells (ATCC Ac-
cession No. HB 8269).

In one embodiment the present invention relates to antibody proteins having
the complementary determining regions of the monoclonal antibody F19 (ATCC
Accession No. HB 8269), said new antibody proteins specifically binding to fibro-
blast activation protein (FAP), characterized in that they have framework modifi-
cations resulting in the improved producibility in host celis as compared to a chi-



18 COctober 2002 WO 99157151 PCT/ EP99102711 8 Light chain variable region
versions A B, and C denonstrate substantially inproved p 10l L in
CHO cells (see exanple 11 ). Wile light chain variable rggﬁéﬁ&@e&i@%ns A
and C differ fromlight chain variable region version B by only two common
am no acid residues they display an even further substantial inprovenent in
produci bi | ivwge9/dtiere is at | east another 10 fol d di fferencedrkprasiispody
secretion | evel s between the human reshgped F19 |ight chain version B and
versions A or C. Reshaped human F19 |ight chain version A and B only differ
i n t hei rmenRr #etinedyhavnadhe variabje regione of Fi8angforrian eprHantyggionsr to Phe
mutatio ansh 83i4( : -' : } bat).
Thi s negg?l ve g?npeaﬁﬁbgh9tpﬁq:tgngrggtrdg;g?@}rg%a |'F‘?k'§é%¥"ﬁ%§‘?‘fg%ﬂ?@%eégﬁi§:i ni ng

t he |i ghtATd@iAcceasipaNe HR82689). ver si on B coul d have been indirect if the
Tyr to Asp and Tyr to Phe nutations) considered individually or together,
nmerely caused i nproper folding of the protein. But this is unlikely to be

t he case si nteganérate humanidiedd- ARR-spyeifis amtbbdya proteins madiimierit enbadynt ai ni ng

F19 |ight chai ion B have siml i di t hgse pai ith F19
ot cnien CopRaigRd e e ahys tsdiomuof thetiabh 8 hée Raeng BLEZH
m sf ol degumBaSigALEnPBRehVy SRR SEgiIBHEBRsP&8tVEhD MtheCdtHsruBErd AR pk-S eens

particularly responsible for the reducti on of secretion when conpared to
ver si onsdystigapfchimariemouseduman antinadiesisiyelt krows Badienpaetaki on rel ates
to antib, r j [ } i [ eddns ! cidin
abat pog el BelseATod HNeY ol defdrbFiat i BRerplay Rishidrf Adrest” e
pref erretiasdiZodi nent, the invention relates to antibody proteins according
to the invention) wherein the amno acid in Kabat position 87 of the |ight
chain region is selected fromaromatic or aliphatic amno acids. In a nost
preferred enfuslvaniaiie rédienpofaherzntibody ptoteinsrafithe peedent mventiadsrepr ot ei ns
according to.t i nvention, whereip . the aromatjc.amn cid i abat

oot onRiealy Mikad Yo Hieat i ptttos g e rununogphdin Brteedgh rahi ne. 18
Cct ober wpRaINA H & hlbdarP s ERAA6BAIN. Huindm cendtdnt degioreDRAtgtRBhced he

present invention also ‘gfﬁrjtai ns to anti bodg pr ot ei Rs according to the
i nvent i offN BRSOIARD i aceatrarre it Well-KooMdy PIoSeyiesrose akareled| i ght chai n

regi on igurpgh eehs bk pRTeAbARIrhSAFAB 26ilsitsee Karbt RREL | Sypral aMqi ment
the invention relates to the specific antibody proteins that nmay be

pr epar edBHPERT DnElenaathe anthady ripteinseiiferivntioadmay Feaipinall @iiya of the
|1 gnt argorBeA Y tehaditant TOABA H3!1big bk Hidy EXALA sYELiHEBIndiIcBIAB PAFY S1 ons A

and C are particularty sul practice the Inve because of their
except i orrtigep. hhgiehpicedidhertypetand emtentofitbesionstagt fadion gapensisien ng

speci figj L evi i eCL4: i I i true
when consatbar Suaall fichthe (Y CHIFMBRRIR KRbh of dheolidihenaBieallel " LT
and t he toxieity aondesired, aadionrtbe ldesired pbamhacologinplprogerties|af dve antitmidy ver si on
B. Ther i e e h [ ti 0, anti bod
ot of okt b A0S HREETER b SRS T e R brsBeB, 101
in _SEledthQIig_ﬂt crhain/ﬁleiaw tirain pairboistitraay als}mﬁbé dineeric 'Blbe. ecbrm_istinglo%ﬁbeﬁ t?)_ )
anti body. protei ns, char, acterised.in that the variable region of the |ight
chai ' Sk Shableayy shaindaopicie Fat ok Rgaalents forth | nUSEO 1D NG 1 In
one enbodi nent the present invention relates to anti body proteins that

contain the _variable region of the Ii%gél_ chain as set forth in SEQ I D NO
6. In a furtHEreiordapierhererbodiment thminvestion elatesdo aptibedy BEISINSI ot ei ns

char actficofdifly et Aberdtlon, ?ﬁéﬂa@@n@e& S ht t%é)f\lgg\?%é iv_?_ﬂébl@hi@hf‘cﬂa?n encoded by

a nucl eoti de sequence as set forth in SEQ |L ] e présent invention
al so di Fepefandsayanahle depywehain regichasaen joingdioss bemensonstapy regien.n, t hat

wor K - paryidzii y [ Y e Iy edi . i in
Vo1 &, o gt Al oot UL YA BB} ¥Rty
constant region and the variable region of the heavy chain was joined to a human
gamma-1 constant region. Other human constant regions for humanising light and

heavy chains are also available to the expert.



18 October 2002 WD 99/57151 PCT/EP99/0271 | 10 In one enbodi nent the
invention relates to antibody proteins containing a vari apg &cfdifer 902 t he
heavy chain as set forth in any one of SEQ ID NGs: 8, 10, 12, 14. In

anot her enbodi nent the invention relates to anti body proteins characterised
in that the variable region of the heavy chain is encoded by a nucl eotide
sequence as wevybusth in any one of SEQ ID NGs: 7) 9, 11, 1BCTIEPIN027EY Y
particul ar enbodi nent the invention relaes to anti body proteins containing

the variable yeqgion af the |jght chain as . set farth in SE NO. 2 and the
vari abl e egi ETEPRe B g RARiHar fMactinn Rk ehiodatieits RPetavertet

pr ef er abl gon édﬂtgina;\hm;hgdy(a?pgt@hata@dfggid}rp,naI | y contains the constant region
of the light chain as set forth in SEQ ID NGO 20 and the constant region of
t he heavy chain as set forth in SEQID NO 22. Thus a further aspect of the
present i nverkise inishoffbrdiEiduniebkificht BRNMIOLY BrairbmAe djdhtipRquence
as set forth in SEAID NO 2. Mre preferably) suth an antibody protein
further centain@shumaagamimadi eonstapigegionas set forth in SEQ ID NO 12. Mre
preferably, said antibody protein further contains an am no acid sequence
as set forth in SEQID NO 20 and an am no acid sequence as set forth in
SEQ | D NO 22Dné\paniculze( chiseeictF 18f aritibedy hywetdin (of 193 cansiatst ofidbelyight ot ei n as

described_ip this paraqgtaph ich js, conjugated to.a_radi oiSotqpe,
or of er ab) PO ol e ahdispRstah FetibnsGesSneg i Bl R P R 2801 ¢ e
present i¢rENdernonstiates BPECIi® bielilEandHigh Gividity tetheaFAPLastigep! Ak @iemn-as

described in this para r%ph. A further aff)ept of the inventiog is a host
cel | car ronsigte BFXanR 2nileexnressiop ebFlI hi GOSLAlS{eols degedroms the
i nvent i onhbidheYels AAAMREaR GREHFHBAKEY) iggbbm@wgam bR Abat agagd bed in this
par agraph, said’method conprising the steps of cultivating such a host cell
under corrg/ml.oviichiscatdeasti 1@ foid less dyarpmesieamibiodiesxpr essed by sai d host
cell, and isotating said protein. A further aspect of the invention is a
pharmaceutical conposition conprising an anti body protein of the present

i nventi on andnangtenmpdeindreasd gxpressiph dhvels afaifrii9ethe leadear sequenee of

parti cul i ment the invention.r tes . to.antibod r ot ei.ns

char act e%sﬁgﬁa?ﬂ'éf{‘ "i"??ec'?ﬂ.ﬂqe?b‘?yes‘fbégl” 'ﬁ’"(ﬂf p{?{'@eltf’g% a‘%ﬁﬁfﬁc’?@o%ﬁgbded by
a nucl eotThie sivglpuchargedn atho boid in the ldader séywdncereauited inldt I€astadosr 2002 WO
99157151 11 RCT/EP99/ 02711 the variable regLo t.he he chain.is
encoded YN e BMes AEUMeE ariBRty Bieubsi im Co ol b ckrestion,
further p@frthiﬁcpah&ru_la?brdmﬁll éﬁe_ahtmdt]g: ihhrc@istcb?tweﬁfopwﬁgtmumd l@@g;s_r pé-o'ltE gi lns[,)
contai ning the riable region i ght in as t rth in

"o 2 andangs ot e fiah Sha bPSRAGH MuadieBaT e Sndihe blieing ey b no
8. In a fiygubAEe BAIhe! HEdVR ChER MEYWEBWVFIFLLSBTAGWS Weraligéd.t 0 anti body
proteins characterised in that the variable region of the light chain is
encoded by a nucleo tide sequence as set forth in SEQID NO 1 and the

variable r egiﬁcaaan{i@ RANBIAYNIONANE trfn GRAIRE SRiadciif- GPhblikcpgguence as

set forth in SE umani zat 1 on region of a nurine

ant i body fetstoilbe substantial improvement ofexpregsiorenats and/onpurfied apibay39400
i . ) . . e ;
Fr anevor 1958 Wheh Softinatctf witiTie SR hNELY BoBPaRISGH) RO BB oS

r eshapi ngneriCaRibpdywithdut frameiwork megiifations as definked abgverdidva partiabslalr r anewor k

nodi fi cat, . 92111018 di scl ose t hods o roduci.n y i g
conbi n nd BARLIMERRS RIS HerBielats WhuRur pRRLE N S BB gy <0
t he donorfof ther®OBIdell eXbredaiddtsiéterfli(inadxantpies Pand 5y paUFbT the OHO celimewor k
mut at ed anti bodies starting froma nurine anti body. Further prior art

r ef er enc XPFRISIANSRYSIEN MDRAFMAIE 182k T Wuri ne nonocl onal anti bodi es are EP
0368684; EP 0438310; WD 921 07075. or WD 92| 22653. Thus, the expert can
produce the antibodies of the present invention starting fromthe publicly

avai | abl e nuM/bile feretrtion of the lepderseauenss enbripads/iong doubling 9L®e known in
the art, Gesﬁfdnyéﬂ\‘afﬂ?é Eifntic 'ﬂ&%rﬂ%ﬁﬁ% Eab&aﬁqiél%g%vén%t%;ﬂ%ody
proteins of the present 1nvention may of “course also be obtalned by

st at e- of -fined-herein sgfetdio arcimproveshentin, expressidnylevéland/at purification iyield
appropri | ucl eqtjdes and sub sequent ligation and anplification
procedurgésf%{%@gpg%é.or q:afrgij et at. (1987) Methods Enzynol. 154: 221-249). In
a further aspect, the present invention relates to nucleic acid nolecul es
containing the coding information for the anti body proteins according to
the invention as disclosed above. Preferably, a nucleic acid nolecule
according to the pre



18 Cctober 2002 WD 99157131 12 PCTI EP99102711 sent invention is a nucleic
acid nol ecul e containing a nucl eotide sequence sel ected f 1,
3, 5,7, 9, 11, 13) or 15. A further aspect of the presen{d)r n%%?@ri\l% a
reconbi nant DNA vector con taining the nucl eoti de sequence of any one of

t he above-nenti oned nucleic acids, especially when said nucl eoti de sequence
i's operati Qipdolsyidyi Nked to an expression control sequence FSIVERYY/E29Pr €SSi ON
vectors. Preferred is a reconbi nant DNA vector) said vector being an
expression vector. A further aspﬁ'@tj of fhe r ent Jdn entron i a host cel |l

carryi ng a JB@ Rieferkedigabodiment B\ﬁ‘?’mqnje YRTORS GPar-such a

host celictedded® tRaPihel x?beédsrorprbv@rsmbmel hedR éam;ﬁésbsrd@mrmnw a host
cell is an eukaryotic cel yeast cel or a manmal i an cell. Nbre

pref er abEMSAsan oppytfiedantinogyyieidper@adibe expmrasian leyolsapd/aawifinr 2 cos
cell. 3551& of thebhiinlert ntiB6gied WAREL! f?%;nb%rl@ﬁf%%ﬁi&%trbr’i&’@y“éf BEst S @
nethod o uci ng anti y protelns accor I nventl on.

met hod Gmﬁnxwmmkﬂlhe steps of: (a) cultivating a host cell as descrlbed
above under conditions where said antibody protein is expressed by said
host cell, and (b) isolating said antibody protein. Mammalian host cells,
prefgrgbl y Ghithore ;ﬁ%f rﬁm émbaﬂimamt.etherlmﬁmﬂomete]rsm ahrsnb‘ody ppotemsci Ing t he
anti body proteins, of t invention e transfected ngl e vect or
Cont i n. GHBracHEnSss bl Bie RRAressg Rge otk PO SamRies s RIBy chai n

(see e. Onind@ BAELEA 3hd/of Puffi) BHOdY Widlds BRI thedxpdiRidipelald of

produci ng anti'body proteins according to the invention pertalns to host

cel | s) vitieieni purifigagion yialdsef thg c&ﬂeermmtmeécw@ap% ramewrrknedifigads carryi ng

t he expry tan? Bh 4Moridt®ol i ght and heavy chains respectively (See e.g.

EP 04817?% e a%ltfai f)odoy proteins of the invention provide a highly

specific tool for targeting therapeutic agents to the FAP antigen.

Ther ef or e) | I y proteins

accordi ng to taﬂ@% {né/'}eéﬁ%rrr%dzgﬁmkg'rr%hﬁ é@%@agﬁ?&g n§ %%f {ee?'ﬁémsd Q’gg ugated to
a t her aptheiriexprepsitn le@hls nmerumﬂ'yredirla csanpies as detel&rr@u:t mbELISPOM/UD 99/ 57151

1y, nPAgPeE Prbney SR S Rie sralseapBLoeth arneY PLbGHRE Sds oF =1 °C

i nfl amTEthég:hﬂhéncagﬁ!'ﬁcﬁilemﬁmmsfrarﬁé\%mmf catiopebyest legst pi fadtes of cyt oki nes)
and cherq) herapeutic agents are preferred. Anong the radioi sotopes, gamra)
beta and'*al'pha-em tting radi oi sotopes may be used as a therapeutic agent.
f3-emtting radi oi sot opes are preferred as therapeutic radioi sotopes.
186Rheni um ' 188Rhenium _'3'" | odine and 9Yttri um have been E_Hoven to be

parti cul ar | ympEeyead p'PQ“E'Pi"Bt ofiifeirecarabipant aptiody preteinsiithe iyeptiongi at i on
and deStcEd#?Eé aenrahsfrsﬂeuqaa@&k ceMslin §en§r€?é§fsﬁ6\9n forodos fRE ORes sel ect ed

fromthe group consisting of" 86Rheni um Rhenium ' 3' | odi ne and 90Yttrium
are par t{Chinese hamster @varmeage@ neusae@&ary@tlggeﬂﬁ seesampieed and llhe anti body

protein r of an

Bt body" ot THEr PRIRIMER, e B R dhigh FEial ety e B ey b
enpl oyecpromﬂisrcharectedsgdzmthat thelyadigpiaysionproved produgibiiiy in eikagyetis ant i body
pr ot ei ns eﬁ% cording to the invention, characterised in that they are

| abel | ed®™®3uch an FAP-specific | abelled antibody allows for the

| ocal i sati on and/ or detection of the FAP anti gen in vitro and/or in vivo.
A label is defined as a rker . that rra ire i,ndirectl

det ect abl e. "AR RIFArELEm q'ﬂﬁmhe U@F? eofg'oé' ﬁ&?‘é%f ?Wﬂ’[ d?f&’r’i?%%sbe

det ect edvilwyreint sefdl eukadyotic €6ibisaa Curnbbsrxadrstacwaw gell (cHiokdet).mar ker specific

for the indirect marker. Preferred | abels for practicing the invention are
detectabl e markers. Fromthe large variety of detectable markers, a

det ect abl e nBykEUNERIRLSMY fédrﬂrmgb@er%ﬁﬂan@w&k FhddMtatbng BEEERNt dy es,
radi oi sot opes, di goxygenin, and biotin is nost preferred.

chain variable regions determine the improved producibility of the antibody pro-

teins of the invention. Three versions of reshaped light chain variable regions,

designated version A, B, and C, as described in Figures 1 to 6, were prepared.



A further aspect of the present invention relates to antibody proteins
according to the invention, characterised in that they arg &&gbeesieed to an
i mgeabl e agent. A large variety of imageable agents) especially
radi oi sotopes, are available fromthe state of the art. For practising the
invention gamma-emtting i sotopes are nore preferred. Mst preferred is
251odi ne. Qpgoaaspfct of the present invention relates to plrarmresariical
conposi tions containing an anti body prdein according to the present

i nvention ag.descrjbed above and a. pharmaceutjcally acceptahble.carrier.
Such phar il CEAIN AT S S b AT brarmenstiats SYoHBRaSNuner ef n
sai d turmfgz?o\@a%rééﬁélﬁlligi IACCMOtdBlIgYEee exé&{)@?’d g)bWhi%Q%t ¥hiAYaridblel

PCT/ EP99/ Oz711 14 vated stromal fibroblasts. There are two _possible

ef f ect oregionryersivrssArand G difigrtfrarn hight chaia yarizbiguegionaession By omldy act
syner gi St : ; i B S 'ngyﬂﬁ ibiakfdim) anti body
accordingﬁghi %n%ﬂ%@ﬁ??@ﬂgggygFEﬂ?ﬁggFEWﬁﬁggwestruggf%%aor |ﬁ | ammat ory
r eact i ongovementdn ueducibitityohbenetis lat Igdst annthentliOfodydifergnagn aotibasiya

Subst ancerfeiB Talds BN EnE AT Frnef A PRRERE B0 B AR ViR ©
mal i gnarsiorisavor Cc &dshapéd hantinel Y light dhairt hensionshant Bbniy iffgyrie sreit

invention is the use of an_ _antihaqd otej.n a scribhed for. the

mnat acAPEO gPseenaes B ve seoigun BLPoshons 38 EPEdh Hhe muBiobhend r eat men
of tunorgy. (Hr {ASH Riutasid GhoMbntiBfurBTREBRIIng By RBbAYTHIS nkhStivessHat an

anti body protein as described in the manufacture of a nmedicanment for the

e
t r eat merdn 1Be seareteny capability ef antibodigseaniaininghe lightehaip ¥atiallare@eRposi ti ons

cont ai niyagaNABIPANG BESH FideBCf ol Asd Bd TVRIBOAARgat ed 1o a

t herapeutic agent as ove ahd a pharna _ y acceptabl e
carri er cgasidared ipdividuadly ontpgether serelyenasisad dapbped feldingaf dheapedeinat ed wi t h
activat .F)‘nal-f' t S o AL j i g

phar rracgét}[ti%t(‘:'g CJ*WSNS}F) ?‘g ot?i% c%gﬁ%érﬁ %@ggfﬁn@ﬁgén%§ag§%{‘®ﬁ%&é@(’ﬂ%i ng to the
pr esent noglahotin®comntaimingB1 @ tightachain versipraB |havagimiareaviditesto these above and a
phar maceuti cal.l v ceptable carrier useful for | ing the presence of

et var &nep vyl T PR BRI eE8h Aor o Phioe B bET Ry et AolRrBRs: . t unor
i n a humisfaiddd, ent. A nost preferred enbodinent relates to the

phar maceuti cal conpositions nentioned above, wherein said tunors are tunors
sel ected fromthe cancer group consisting of colorectal cancers) non-snal

cel | lung cResiu8)87oheashagermfhan F1@Aght BHaiRaEfsi6RBCSsemS particararigancer s,
| ung cancers, .invasive bl adder cancers, pancreatic cancers and cancers

met ast at®SPAnsibie;for fhereductian o saereliap whenermapaneddyversiorsh apddve

advant ageous to apply the phar naceutical conpositions as descri bed above
via an intravenous or other route, e.g. systemcally) locally or topically
to the tissiieagreferrgdemijodiment: tha praseptinyention relates te pplibemytiprersing n of t he
di 5.ease.a‘&&orlair@%gﬂém}]rf\l%ﬁgsg,’wﬁergin fhe! a0 adi@in REBAHGSitich éﬂéﬁtﬂ@‘l@hﬂ“de of
action is desrre en different organs or organ systens are 1 n feed of

t r eat meghaingeginnds got aspsragine. aut oi nmune di seases) or al l ergies) or

transpl antations of foreign organs or tissues, or tunors that are diffuse
or difficult to Localise. A focal node of action would be considered when
only Local Iveanivioze prefenred evdbotdimeht the inventionmelatgsdgiantibotly proteine expect ed,
such as,_ for.exanple focal tunors 18 COctober 2002 WO 99/ 57| 5

T/ EpogeEDAT & dha fveRfion wiRfS be Aot Rekaba Rmbon destihg oty be
appl i ed chiiindegibaiesélectedtifsm aforfBfit bf alipitickdiaing dcids. he expert, notably

i ntravenous injection or direct injection into target tissues. For systemc
application, the intravenous) intrayascular) intramuscular, intraarterial,

| nt raperi t ofieginosPpRiierréd ehibobfhOIRC fe PRIEAPINILAGH RiSES 8 antbdgy © | ocal

application can be effecte Ibcut aneously, I ntracutaneously,
i nt r acaPIREME Rccordingtodheainventipn: wheksin thexatopaticaminpdaidbindkabat por direct!y

epi Chel PPy oSS RAHR chreeldr Rl BE BheM ot °.) o1 T oct | veness of

the treatnent, pharnmaceutical antibody conpositions nay be adm ni stered
once or several tines) also intermttently) for instance on a daily basis
for several days, weeks or nonths and in different dosages. For preparing
sui tabl e anti body preparations for the applications descri bed above, the
expert may use. known injectable, physiologically acceptable sterile
solutions. For preparing a ready to-use solution for parenteral injection
or infusion, aqueous isotonic solutions, such as e.g. saline or
correspondi ng plasma protein solutions are readily available. The
pharmaceutical conpositions nmay be present as |yophylisates or dry

. . o N L I o I T L



fibroblasts in a sanple. In another preferred enbodi nent, the present
invention relates to the use of an anti body protein as deﬁﬁr,' he
manuf acture of a di agnostic substance for inmaging activate éttgrﬁg'n%?bzt
fibroblasts. One aspect of the invention relates to a nethod of treating
tunors, wherein the tunor is associated with activated stromal fibroblasts
capabl e of ﬁ(?%%,fgcal ly formng a conplex with antibody preg&gEps@énordi ng
to the invention, present as naked/ unnogified antibodies, nodified antibody
proteins, such as e.g. fusion proteins, or antibody proteins conjugated to
a ther apeut i ih afther embadimeotyihe pe@e@bmvaat@mglsprp@mamp agitibadpn effective

amount  Cprsiging RRbidIhe bkt ShErRTheaRAY 888t KAEaREESRN 56 By Nt on
rel ates 3\ trea unors - as nen oned ‘Lbova erer n
t unor i sthe lightehainaregiog |sa|elm:te¢ffbdnsarse1wctaminbramdst he cancer group

consi sting of colorectal cancers) non-small cell |ung cancers, breast
cancers, head and neck cancer) ovarian cancers, |lung cancers) invasive

bl adder cancmapaﬂi@urérr%b&d.@éﬁﬁﬁb&n%ﬁuoﬁ&b@@é@bme%@acmbsanﬁbo@)he brain.
The net hod of treati ng tunors as descri bed above may be effected in vitro
8

or in vipwieinsthatimay be preparediram the ingividyaly dr%!%@ege%*me%rw@ép
det ect i Nedibyes @frtﬁgeﬁ REard S‘QQW YMigd stromal fibroblasts in wound heal i ng)
a

i nfl anmati“on or um)rs racterised in that (a) a sanple, possibly
contai ning acti vat ed stromal fibr obI asts is contacted with an anti body

P ot o 1 20O End BRI GRSl 1S

2002 WO 8abie3dsactieeTh&EndentBn bec&uée?o(ﬂh)arrwcepﬂonayyhlgh prodeeibility, of sai d

CormL e, oSBT AT e B R AT TR oL "

present holde rﬁspeaan}eiraé emehmommtebod thad crdmee:ctanltibomma\nﬁgmomaﬁle

activated stro flb st5|natum)r wherein the tunor t unor
avi g CeReS T 19aa i S cPBHETHE QBTN AR NPeR SATPSTTH It col of ect al
cancer s, cisiRVversibh Bcell | ung cancers, breast cancers, head and neck cancer,

ovarian cancers, |lung cancers) bladder cancers) pancreatic cancers and
nmet astati c cancers of the brain. Mdst preferred anti body proteins of the

i nventi on acenddanse, Wy kbnﬁb&dnﬁ{mgfé ﬁfe’séﬁﬁnb@ntf&?ﬁtelétr?ﬁ’oegﬁt?ogdgtﬁb' ed as

menti oned above. A ‘furt er aspect Invention re net hod of

i magi ng teirs that sentsin tbe vaoabl@areg@nswfrtbmhtfqharmm aetforthin SEQRHP NG wound)

i nflamedatissue (rheumatoid arthritis and cirrhosis are also positive) or a
t unor, |n a human patient, characterised in that (a) an anti body protein
accor d| ng to the present |nventi on conjugated to an inmageable agent is

admi ni st ered t hQP B %r rteia(w&o %Bb%r&%n tE alf or n'atl on
of an anti body an I'gé Q g any conp

manner, écierisénbincthgt theagriapiet rlegrqvmfstlae tightadhairc isi ercoddd Wra)nmtlecbtlda“ obI ast s
ina hu gan patient,.lp a ferred enbodi nent the present invention

rel ates t¢H nr?ﬁﬂ?cﬁ?ttﬂr[h 'Hsééﬁdstmé resence of activated stronal
fibroblasts as described above in tunors, wherein the tunmor is a tunor

havi ng cancer cells sel ected fromthe cancer g% %Fé)orasr sting of col orect al
cancers, nonnQRQ ¢mbediment ine presenl igvenfjopfefat tibody prateifthabck cancer)

ovari an esrtsmthe vbﬁélﬂe?ééléﬁro?thé)ilg'*ﬂ‘iﬁélncﬁsné‘éirféhh RPSECE NO: gancers and
net astati c cancers of the brain. further aspect of the invention relates

to the use of an anti body protein as descri bed conjugated to an imageabl e

agent in theln%fiﬁ?f%ﬂrﬁg herdt tﬁ&%@h‘a&n ARG hiateY 1o éﬁ@PHﬁg’a&gw@&%?”C? of

activated stroma ast s in eal rng wound, In or
tunmor . | Actansed inbat the pacableregionef de lightabairi isrencotied by a nucleotiglehod of

detectin r st Eiﬁth?é §ed in that 18 COctober 2002 WO
R 5 b R inSES

99/ 57151

The present invention also discloses several different variable regions of the
heavy chain that work particularly well with the variable regions of the light chain
versions A and C in terms of improved producibility.



(a} a suitable sanple is contacted with an anti body protein according to
the present invention, under conditions suitable for the fpoembeppogd an an
ti body-antigen conplex, (b) detecting the presence of any conpl ex so
formed, (c} relating the presence of said conplex to the presence of
tunor-stroma. A further aspect of the invention relates to an anti body
protei n as wesgstibed conjugated to an i nmageabl e agent in tRETEMIH2IEL ure of
di agnostic agent for detecting tunor-stridha. Antibody proteins for

practicing the invention a preferably Labelled with a detectabl e marker.
ot ot her Thapg Etadng AL Geln et eleid R rafted) o heRENDR € i g o
nor - st r oNarisle deHIVABT tGhe8W chaihi 45 st dovth irb&%y (s oRSBEQNIDSNOst 8910,0 t he
patient an anti body according to the invention conjugated to an i mgeabl e
agent as ldedtri bed above under conditions suitable for the formation of an
anti body-anti gen conpl ex, (b) imaging any conplex so forned) and thereby

i magi ng the presence of tunor stroma in a human patient. A further aspect
of the invenin another embodinent thetnantion reladefute anjibady amteipsPhapacderei n as
descri be i h IS : ' ' host
cell as %eeglﬁitﬂ%tgﬁéﬁgg?s%%égoﬁ %ﬁg&\?ﬁg%%g?‘rﬁé g&?‘%%égéﬂ)j %y'gyéa:agdlégg_expressed
by sai d mosbhceas lset fontt itkEnyicw of SBQ 1IDANOspr 08,efiin13. 18 Oct ober 2002 18a
Figure |l egends Fig. 9. DNA sequence of F19 human reshaped light chain

vari abl e region version A (hFI9L,e~ SEQID ND: 7. Fig. 2. Amno acid

?ﬁgtiggce ng Qﬁ?% vﬁ%n%hiégéh@ﬁ?édmmméWdht%ﬁ][rélgtfgsﬁgrambeoy pfb"téihgnl A ]
, ~ A 2, Fig. 3. sequence 0O ugan reshaped |i ght
chai n vacPRRIRING B variapls Esqien Bf therimhl ghaioers ¢ frith mSERUD 'é& 2 |
di ffering,d 0%5!@?6?%&90?&@ edY0&idih BS debitfthiif SEQD fD NPe12. Modiref4.  Am no
aci d sequence of FI9 human r eshaPed l'i ght chain variable region.

erably, this antibody protein additionally contains the constant region of the light

chain as set forth in SEQ 1D NO: 20 and the constant region of the heavy chain as

set forth in SEQ 1D NO: 22.

Thus a further aspect of the present invention is an antibody protein con-
taining an amino acid sequence as set forth in SEQ ID NO: 2. More preferably,
such an antibody protein further contains an amino acid sequence as set forth in
SEQ ID NO: 12. More preferably, said antibody protein further contains an amino
acid sequence as set forth in SEQ ID NO: 20 and an amino acid sequence as set
forth in SEQ ID NO: 22. A further aspect of the invention is an antibody protein as
described in this paragraph which is conjugated to a radioisotope, preferably *'l,
12) 15%Re, "Re, or °°Y. An additional aspect of the present invention is a DNA
molecule coding for an antibody protein as described in this paragraph. A further
aspect of the invention is a host cell carrying such a DNA molecule. Accordingly, a
further aspect of the invention is a method of producing an antibody protein as
described in this paragraph, said method comprising the steps of cultivating such
a host cell under conditions where said antibody protein is expressed by said host
cell, and isolating said protein. A further aspect of the invention is a pharmaceuti-
cal composition comprising an antibody protein of the present invention and a
pharmaceutically acceptable carrier. In a further particular embodiment the inven-
tion relates to antibody proteins characterised in that the variable region of the
light chain is encoded by a nucleotide sequence as set forth in SEQ ID NO: 1 and



version B (hF99L~ SEQ ID NO 4. Amno acids differing fromversion A are
underlined and in bold type. 18 QOct ober 2002 WO 9915715

PCT/ EP99/ 02711 Fig. 5. DNA sequence of F19 human reshapedi?lbgmbeéﬁg(l)zn

vari able region version C (hFI9LC) SEQ ID NO:5. Nucleotides differing from
version A are underlined and in bold type. Fig. 6. Am no acid sequence of
F19 human re®eged:| i ght chain variable region ver sion C (Adaieey276£Q | D
NO 6. Am no acids differi ng from versi dh A are under lined and in boI d

f d h
charn verts e o of & e hpt S BRchBegBY RhifEall clbdBs S 1o
human re%r&pmcemamwghann vari abI e region ver sion A (hF19H, ~ SEQ ID NO 8

Fig. 9. DNA sequence of F19 human reshaped heavy chain variabl e region
version B (hFI9HB) SEQ ID NO 9. Nucleotides differing fromversion A are

under i ned apfly iR JAri P4 erﬁb&h.ﬁeﬁtm@.ﬁoerﬁwn%%ﬁaymm.wd &atéwan
reshaped heavy chain variable region ver sion B (h a‘;gQ NO.
Ami no aciceBtaliiing the yajiableragien ef toe lightehkain ag set fardyin iR laangipe F| g.

11. DNA pad y RO:abl e region version
C (hFl QHE@%%%%FQD%C.S:&?E&%%V&??deS %éﬁ?eér ."ﬁ‘gé lC)Dr/n \t/je?sm on A are
underlined and in bold type. Fig. 12. Ami no acid sequence of F99 human
reshaped hea I r. 12
A no- aci ds. 17 FUT G4 EniR e KRaRych shiee WadpioSy srerdlty
Cct ober Zn&aciénseq libiHidb the variable region of the Ilght chain is encoded by a nucleo-

tide sequence as set forth in SEQ ID NO: 1 and the variable region of the heavy

chain is encoded by a nucleotide sequence as set forth in SEQ ID NO: 7.

Humanization of the variable region of a murine antibody may be achieved
employing methods known in the art. EP 0239400 discioses grafting of the CDRs
of a murine variable region into the framework of a human variable region. WO
90/07861 discloses methods of reshaping a CDR-grafted variable region by intro-
ducing additional framework modifications. WO 92/11018 discloses methods of
producing humanized Ig combining donor CDRs with an acceptor framework that
has a high homology to the donor framework. WO 92/05274 discloses the prepa-
ration of framework mutated antibodies starting from a murine antibody. Further
prior art references related to humanization of murine monoclonal antibodies are
EP 0368684; EP 0438310; WO 92/07075, or WO 92/22653. Thus, the expert can
produce the antibodies of the present invention starting from the publicly available
murine monoclonal antibody F19 and employing techniques known in the ar, e.g.
from WO 92/05274. DNA molecules coding for the antibody proteins of the
present invention may of course also be obtained by state-of-the-art synthetic
procedures, e.g. by chemical synthesis of appropriate oligonucleotides and sub-
sequent ligation and amplification procedures (see e.g. Frank et al. (1987) Meth-
ods Enzymol. 154: 221-249).

in a further aspect, the present invention relates to nucleic acid molecules
containing the coding information for the antibody proteins according to the inven-
tion as disclosed above. Preferably, a nucleic acid molecule according to the pre-



20 PCT/ EP99/02T11 Fig. 93. DNA sequence of F79 human reshaped heavy chain
variable region version D (hF19ND) SEQ I D NO 13. Nucl eotfgi§stoflef 2602 N9
fromversion A are underlined and in bold type. Fig. 94. Ami no acid seqguence
of F19 human reshaped heavy chain variable region ver sion D (hF99Hp) SEQ
ID NO 74. Amno acids differing fromversion A are un derlined and in bold

type. Fig. We9s sequence of F19 human reshaped heavy chactiyevassaby e
regi on version E FOOHE SEQ I D NO 75.1ANucl eotides differing from version
A are underlined and in bold type. Fig. 96. Amino acid sequence of F99 hunman

r eshapedSPRANEVRR I avweleihped mweaﬂe@@nt%nlaa ENYolgE-SeSHENFBSRO.  96.
Am no acpeg@odﬁgrf\ggdjg[)f,\[@é“nwgr 8 gargAHaq% wpqgerlined and in bold type Fig.

97. Amino aci d sequence of F79 chineric |ght chain variabl e region
(chF99LC) SEQ ID NO 17. Fig. ~B. Amno acid sequence of F79 chineric heavy

chal n var | 2b) 8,46 A0eLEATRZ PR SER LRRS 4 rdrblinaANRNARR LS of

human kappa | ant ¢ AmNo acl d seqguence
of hurrantalumg@tha:mutsemrde seiyaencSBanpohof #e aboe- n@ﬁtuoﬂdﬂnadqn&m@s of human

heavy constant S uence of hurran
ooy coRSidy R s tpeiBpigs sepienceds opBIABERM, Bk B TR EES

PCT/ EP99é&a&>1$eEu@ce2a’r‘s inxpraisict vettdrs. PXTER8E1IOA ré@FhIBIhaNUBRA t 0 produce
chinmeric and reshaped human anti bodi es wi th human kappa | i ght chai ns and

human gaYﬁ%orlsﬁ@Mt%t?&Fﬂ%a“ RXPTEFYAP VER N expressi on vector: pKN100

A further aspect of the present invention is a host cell carrying a vector as
described, especially an expression vector. Such a host cell can be a prokaryotic
or eukaryotic cell. Preferably, such a host cell is an eukaryotic cell, a yeast cell, or
a mammalian cell. More preferably, said host cell 1Is a CHO (Chinese hamster
ovary) cell or a COS cell.

Accordingly, a still further aspect of the present invention is a method of pro-
ducing antibody proteins according to the invention. Such a method comprises the
steps of:

(a) cultivating a host cell as described above under conditions where said

antibody protein is expressed by said host cell, and

(b) isolating said antibody protein.

Mammalian host cells, preferably CHO or COS cells are preferred. Host cells
for producing the antibody proteins of the invention may be transfected with a sin-
gle vector containing the expression units for both, the light and the heavy chain
(see e.g. WO 94/11523). in one particular embodiment the method of producing
antibody proteins according to the invention pertains to host cells, wherein said
host cells are cotransfected with two plasmids carrying the expression units for the
light and heavy chains respectively (See e.g. EP 0481790).

The antibody proteins of the invention provide a highly specific tool for tar-
geting therapeutic agents to the FAP antigen. Therefore, in a further aspect, the
invention relates to antibody proteins according to the invention, wherein said an-

tibody protein is conjugated to a therapeutic agent. Of the many therapeutic



B. Heavy chain expression vector: pGl D105 Fig 24. DNA and am no acid
sequences of nouse F99 |ight chain variable region as nod ein
the construction of chinmeric F99 |ight chain. RestrlctlonhiPFggkg?gM§

i ndicated by bold letters. The Kozak sequence) CDRs 1 to 3 and the splice
donor site are underlined. Fig 25. DNA and am no acid sequences of nouse
F79 heavy chyaiotysyai i abl e region as nodified for use in thepcompbeezeii on of
chimeric F79 heavy chain. Restriction sit3®s are indicated by bold letters.
The Kozak sequence and the splice donor S|k§ are underlined. Fi

K . 26. DNA
sequence 39ENISFRONR IRdhe @l therapaytic pgela selecied fiam de H%Péfqnéﬁt‘gﬁ Pr essi on
vector. %&Bkbﬁdegnto‘%lﬁse%ﬁ &, imHreRbRsG e Mrﬁ's |€§'\§9l@é§ ﬁ'ﬂ%eHQ@%él%ﬂzd

CDRs 1 to and 't spltce donor site are underlined. This is
sequence cyfeSt h@tﬂﬁﬁﬁs eytPkipesi and chamotherapeutic agestsxaefestadaRANG:

CXPI 551 @ KiB5topdb! GhnF6! L35 BIHENIFHRaBIR Rhop iy BB J6ARRA

constant region ge stro artificial
t er mi nat iachespgutinegent. R-eniting madioisbiopRe ars pteferrédas thenapeicabdioi-

term nated, by té r.tifhapal seque nd .i | in th rientation
as the kQBBOé%F‘i grﬁh%ﬂﬂrinn eﬁﬁﬁag’ﬁon{?e‘&%&q‘f’ %ﬁuﬁggg%h?gﬁﬁ%ngﬁg&?@nts of

the pKN b@ﬁroaldﬁl&rmfdltl&-evmﬁﬂgﬁ esemtanhlareabcélrzed&radlﬁﬁmﬁncwée 7 - 1571 =
HCWi prom)ter/ agcer 583 - of transcription

7
18 COct ob&HY Fgmoggel%gher Q’éﬁr' P'?B*é’paﬁﬁﬁ cqutfée;gjt_he Begi nni ng

of int r0@%7corﬁﬁ‘§iln§fof'1mﬁw41BBRHé:rﬁgm i qu?ﬁﬁumsdré ARRY- - 1598=
Kozak sequencel599 - 1658= peptlde | eader sequencel659 - 199 nouse F19

| i ght chéarly peferedoy therapeutisgment conjugated|te the antivedy proteinsmfthe 2657 =
DNA 5"?'?5? Ay
Zrt | f f:g:o Ve ﬁgﬂﬁ{sequé%gghg@%gmiéﬁ%&g?ﬁbh?@éﬁge?ﬁ&@psvzneo

vect or Dmthmchg&ﬂmlqsedpmV%Or@lﬁﬁfi@“nma@m&eresioyeance gene (in the opposite
orientation)) the Col Et and SV40 origins of replication and the
Neo-resi stance gene (in the same orientation as the HCWi - KCT cassette)

7852 - 8068 A furtiherfaspieat ofihaGesentinveritiompesiainsato antibody proteins ac-
cording to the invention, characterised in that they are labelied. Such an FAP-spe-
cific labelled antibody allows for the localisation and/or detection of the FAP anti-
gen in vitro and/or in vivo. A label is defined as a marker that may be directly or
indirectly detectable. An indirect marker is defined as a marker that cannot be
detected by itself but needs a further directly detectable marker specific for the
indirect marker. Preferred labels for practicing the invention are detectable mark-
ers. From the large variety of detectable markers, a detectable marker selected
from the group consisting of enzymes, dyes, radioisotopes, digoxygenin, and bio-
tin is most preferred.

A further aspect of the present invention relates to antibody proteins ac-
cording to the invention, characterised in that they are conjugated to an imageable
agent. A large variety of imageable agents, especially radioisotopes, are available
from the state of the art. For practising the invention gamma-emitting isotopes are
more preferred. Most preferred is '*lodine.

One aspect of the present invention relates to pharmaceutical compositions
containing an antibody protein according to the present invention as described
above and a pharmaceutically acceptable carrier. Such pharmaceutical composi-
tions are useful for treating tumors, wherein said tumors are associated with acti-



Thi s sequence ends i medi ately upstream of the EcoR site (position 1-6) at

t he begi nning of the sequence. As a vector this DNA sequen P W@H&&lﬁﬁ
circular. Fig. 27. DNA sequence of F?9 chineric antibody clone

pgld105 rmammal i an expression vector. Restriction sites are indicated by
bold letters and underlined. CDRs 1 to 3 and the splice donor site are
under | i ned. wobédsnsis the DNA se quence of the eukaryotic mExmregeron vect or
pGl D105 containing the nouse F19 heavid chain vari able region. This vector

[ f h |1 Gl
m (non- S O iBlcRfects, ThG TR0 oSSR ple BB od BRaRERES) ' 0 Y00 O
of the cdombrstcimaimemudothei2b@ that n@%ﬂyﬂw@ﬁwa&ﬁmﬂeﬁrrwnmnélf edi{urg” Anpicillin
L e HRPRE) s LR PRl Bl P v (e
3233 - A4GTBctondr4tfignahgtosy mqummetmwmonetmna whilg (b)-anl ardgibodyicdbanH | and
Bglll sit. 4080 2 P, 4303 -
5867 = HOTRPCbPlPians g3eM caite B ool i abBrb BB P LAL T
cl oni ng cubstence) maycdnhiave Imaahzabirredg&meamss%mctl@is@élbe Kudighatequence5895 -
5951= si gj) @é (%‘ﬂgt%%%%ﬁﬁ%% a ﬁlﬁlﬁ% rﬁﬁ%ﬁﬁﬂ ﬂ'rzelﬁ egsﬁt"félve‘ﬁh@h& g%se oﬁgﬁo_ splice

donor sit restriction site cl oni ng
i mrunogl @mtibedy prateinas @es;ehe@ fopthe mpogfactoreiaf 36‘3"@7“130%88' @mmm copy of

human JagR- s pB @W%Nhert?éﬁtﬂngﬁh&rtﬁrﬁﬁfied by a 62 by intron 7389 - 7709 =

Anie term nation sequence The human gamma-1 constant region used in this

construct has Agurﬁ?-:u g(e@t%ﬂ% prQ(aESlmen%ﬁig tm%fgéarﬁ%d)ééégeﬂé otype whi ch

i s defined by residue at posit cording to Eu
nunber i nQQscnbemthﬂmmuf@tt(fﬂ/Pfa@é\gﬂ'd@ree'&fmﬁ@sﬁeta regnt gBm@neefccor ding to Eu
nunbering) and a lysine (K) residue at position 214 (according to Eu
nunberi ng). Qmwhehembowemindaw?‘wmamﬁealchm*dsiﬁwstmt@eiqgan@@ above. Fig.

28. PCR- h@é%rgﬁfm%o;d?ﬁg &hﬁe%@ﬁﬁ&&'&ﬂ@@téﬁﬂo@qmFé A dakdd. 11 ght

chain. This Ia%ﬁ provides a schenmatiC overview o Strategy
¥e g

const r ucSfiihed B‘ﬂ apharmarasticalyjasegniabie campr usalifdar ealiag l!l'énce of at
| east 21pioas Whebfh YR8 uhbBR & 88dchated wiiP aéivafiaadirod P Abrdbla3f A151

other embodiment pertains to pharmaceutical compdsitions containing an anti-
body protein according to the present invention conjugated to an imageable agent
as described above and a pharmaceutically acceptable carrier useful for imaging
the presence of activated stromal fibroblasts in a healing wound, inflamed skin or
a tumor, in a human patient. A most preferred embodiment relates to the pharma-
ceutical compositions mentioned above, wherein said tumors are tumors selected
from the cancer group consisting of colorectal cancers, non-small cell lung can-
cers, breast cancers, head and neck cancer, ovarian cancers, lung cancers, inva-
sive bladder cancers, pancreatic cancers and cancers metastatic of the brain.

In an animal or human body, it can prove advantageous to apply the phar-
maceutical compositions as described above via an intravenous or other route,
e.g. systemically, locally or topically to the tissue or organ of interest, depending
on the type and origin of the disease or problem treated, e.g. a tumor. For exam-
ple, a systemic mode of action is desired when different organs or organ systems
are in need of treatment as in e.g. systemic autoimmune diseases, or allergies, or
transplantations of foreign organs or tissues, or tumors that are diffuse or difficult
to focalise. A focal mode of action would be ¢onsidered when only focal manifes-
tations of neoplastic or immunologic action are expected, such as, for example
local tumors.



24 PCTI EP99102711 Fig. 29. Nucl eofide and deduced am no acid sequences of
reshaped human F79 |ight chain variable regions version

Nucl eoti de and deduced ami no aci d sequences are aligned Q#%éggﬁ%ggggewﬁth
that of version A) dashes indicate nucleotide identity, dots indicate am no
acid identity with this sequence. Am no acids are nunbered according to
Kabat et al wédfSisy)- The locations of CDRs are indicated i pchRr®so7fi J.

30. DNA sequence of F19 LA (human reshapgy |ight chain version A) cloned

i nto pKN90OO manmal i an expression vector. Restriction sites are indicated by
bold letters and underlined. CDRs 1 to 3 and the splice donor site are

underl i ned. eéari %&U?Kﬁ%gﬁosscgﬁlﬁépi:@se‘hft ifVaRti6R appifed gﬁﬁ‘f efdht! N

version A cl one I nto otic exXpr essi on vect or. I'S vector has
a cDNA vepyiesrof @pplivatiaruknowrktagpe expedt notablydgiravenpasanjealiorooygieedtng 3) )

Neo. sel edtiegof e 38 Pabes FortyslsEhE A RbARL T FiEFarod Hifivee and e
also in tdmarsmnrenwswrﬁram'traartasalx|h&abermpaehli ghil artinirathesplrreatdsarecasset t e.
The corrponepts of the vector are ronot er /[ enhancer 583 -

587 = TATRRISHSE: AdTB'e-bg?b?Rp"G?t"ﬂ%E? F&‘{’F?‘}ﬁ S”??Btae‘e?ﬁﬁ'yr'“gﬁf;’r'@é‘edonor

site. 7330us|35ﬂﬁtd&6kdlgllyﬁfintrdlélﬁéﬂ9 miréﬁ?edﬁllglﬂ';d ll@tf'aﬂdlﬁmbﬁﬁnlyl)'i‘hﬂrecﬂﬁw Splice
accept or S|te 1590 - 8= Kozak sequencel599 8= eptlde | eader

sequencel’lﬁ?&‘) etl%’ﬁ-torté%ﬁ'i@ﬁéé (¢orectivlr: benes. H’Hﬁé!esi %‘PWMQ’@G eliddtiga= splice

donor sit er;g\léF (K(3))
gene. 2664 - 288% Artificra 5%@5¥'@ﬁ5@§ﬁ%§§§§§?§t'é%%t ober 2002

WD 99/ 57 phermecagyal antmm:iy compasiions ma bp@dzme@tare@poce pRseyerabnent

COMPr Si g 0! 4 (TGRS RHREHEN § ggs.%ggpéwe?a@aarﬁ%@&@8)> the

Col El origins repl 'on" an O-Tesistance géne (in the

same or| enorths and as diffezemi@ddagEST cassette). 7852 - 8068 = Artificial spaC
term nation signal. PCI/E P99/ 02711 Thi s sequence ends i rmedi ately upstream
of the EcoR site (position 1-6) at the beginning of the sequence bel ow. As

a vector thi Fobplesrmganmablntidody pfdpeaticis foFthe afficafféhs dessedet hod for

t he constructlkgn of human reshaped F19 heavy chain. This flgure rovi des a

schemat | @P9YerHP&XPETt PR USE F'&?%W?ﬁta'?, SnE’E‘Y%?JPQ'Sﬁ"V aeREPtRR nes
i ndi cat e sahaRAB! mrbaéuraggg é'&gﬁ@ e SSIuliGfdr palerlas® f,é&townnﬁ;%npr i mers.

Fig. 32. Nucleotide and am no acrd sequences of reshaped human F? 9
heavy chaAlYeQus [safnic palylions. wiFk A5 0. Salipe or CRH@?MQ'@E;P@ﬁH‘W@ER!%d ani no

aci d sequphfRhs are réddi 0;9 RRdiaE ARBR Ak ULN BApRItiohs rrﬁé)PBe ?res‘i?ﬁ hes

i ndi cate nucleotide 1dentity, dots indicate am no aci dentity with this
sequence.asiyeptylisated or dnepiepatatioss, which canrhe negona@tﬁatedemtfae kpewp1l ). The

| ocat i on jgbctabiSsdistidn Wikl Beidté ul@XPdler sterile conditions, e.g. as a kit of
parts. The final preparation of the antibody compositions of the present invention
are prepared for injection, infusion or perfusion by mixing purified antibodies
according to the invention with a sterile physiologically acceptable solution, that
may be supplemented with known carrier substances or/and additives (e.g. serum
albumin, dextrose, sodium bisulfite, EDTA).

The amount of the antibody applied depends on the nature of the disease. in
cancer patients, the applied dose of a ‘naked’ antibody may be between 0.1 and
100 mg/m?, preferably between 5 and 50 mg/m? per application. For radiolabeled
antibodies, e.g. with iodine-131, the maximally tolerated dose (MTD) has to be de-
termined which must not be exceeded in therapeutic settings. Application of ra-
diolabeled antibody to cancer patients may then be carried out by repeated
(monthly or weekly) intravenous infusion of a dose which is below the MTD (See
e.g. Welt et al. (1994) J. Ciin. Oncol. 12: 1193-1203).



Fig. 33. DNA sequence of F99Ha (human reshaped heavy chain version a)
cloned into pg9d 905 manmmmal i an expression vector. Restri ct1| ﬁ:g teiq:o re
i ndi cated by bold fetters and underlined. CORs 1 to 3 and ' ctgb?r donor
site are underlined. This is the DNA sequence of the eukaryotic expression
vector pGl D105 containing the reshaped version A of F19 heavy chain

vari abl e r e§P@u571hi s vector contains a cDNA version of PHEE A gamma- 1
constant region (allotype GLm (non-a, o3 -x) al so known as Gml(17)
aliotype). The essential conponents of the construct are: 18 COct ober 2002

WO 99/57151 26 PCT/ EP99/ 0271 | - 2501 = e .i ncluding
Anpi ci | 1in r EUftRSEIER Cﬁ‘@rﬂ?pﬁ?ﬁc?fé@ﬁ presgpt i '@Y 'Bpué tltéﬁz g\? r‘&éfan and t he

cri ppl ed aauhsh ﬁbieﬁ\s%dwﬂﬁ to&ﬁ@&venﬁéh?ﬁftwb”lﬁéatgﬁneﬁ&’éﬁcer ware- SV40 poly A
sequence et c, 408

t 4303 - 5867=

HCWVi  pr 6%?%?@%%%@%8@8’7@39m %’88 #ﬁ%tﬁ%yﬁgg} &@Pﬁy gfq%%'ﬁsm te for
cloning @ccdnmﬁlgrt@mémuémn\b@hmatea ;G%rtﬂera'bsﬂﬁc agehBad desdfibedebeeziuence 5295
- 5951 = e =_res ver si on
6323 - 639 2?@3{%’5@@ g‘&?‘ﬂ?ﬁr ﬁPFQOé'ﬁéﬁrefer&g%'%oﬂwéat e rﬁﬁﬁp?\g@? riction site
1;] or cl onitiag r?étesmmtgﬂecﬂimhnommﬁdmﬂ@enmg &8¢ lnveﬁmseccnnmwn cg%gof

uman ganma- 1 constan i.ons =
Ani e tgr Hgﬁaﬂ' Sﬁﬁ%‘?ﬁ'&g’gﬁ'@ 'Rgr?ﬁﬁ"ag%‘ﬂ#@“fg' f%?Ot{?ySt ﬁg?tmﬁe?fgjg%d in this
const r uc tferfretserabéaiment thepresent inventjoraletate kiodhe uasot]anel(eﬂ@nﬂawsot ype whi ch
i s defined b d to E
e | SSts Bl T e S Sl 38 pRASNL et gl g o =
nunber i ndiprablestsinlaysanm@e.( K) resi due at position 214 (according to Eu

nunbering). These three residues are underlined in the sequence above. Fig.
34. Heavy ( paimednother ﬁrﬂ&n‘e'd embodimantethe ByeseftanventidiMélatesito thenge efant s f aki ng

buervi owsIES TRl &Y et IR L arbihg e 3 RN AE %=1 5780 151

activated stromal fibroblasts.

One aspect of the invention relates to a method of treating tumors, wherein
the tumor is associated with activated stromal fibroblasts capable of specifically
forming a complex with antibody proteins according to the invention, present as
naked/unmodified antibodies, modified antibody proteins, such as e.g. fusion pro-
teins, or antibody proteins conjugated to a therapeutic agent, which comprises
contacting the tumor with an effective amount of said antibodies. In a preferred
embodiment the present invention relates to a method of treating tumors as men-
tioned above, wherein the tumor is a tumor having cancer cells selected from the
cancer group consisting of colorectal cancers, non-small cell lung cancers, breast
cancers, head and neck cancer, ovarian cancers, lung cancers, invasive bladder
cancers, pancreatic cancers and metastatic cancers of the brain. The method of
treating tumors as described above may be effected in vitro or in vivo.

A further aspect of the invention relates to a method of detecting the pres-
ence of activated stromal fibroblasts in wound healing, inflammation or in tumors,
- characterised in that
(a) asample, possibly containing activated stromal fibroblasts, is contacted
with an antibody protein according to the invention under conditions
suitable for the formation of a complex between said antibody and anti-
gen,



27 B. Kappa light chain RNA splicing PCT/EP99/02711 Fig. 35. Concentration

dependence of L, AHc supernatant binding to CDS-FAP. Fig. ? ‘Eggﬂ
biotinylated LAHc to human FAP. Fig. 37. CDS-FAP carries t 9 e%ﬂ?ope as

detected with cF99. Exanples Exanple 1 Construction of nopuse - human
chimeric genes The chinmeric F19 (cF19) anti body was designed to have the
mouse F19 \Wwansls# regi ons |inked to human kappa and gantGE/EP¥@Abt ant
regi ons, respectively. PCR prinmers wer& used to nodify the 5 - and 3'-

sequences fl%k'@&e& tﬁp%séﬁwmc@asfemn&%y a@@cmw@ prdsénésand VH

regi ons (Table 1@) primers specific for F19 t chain V-region were
desi gned. These @lagivatgd ﬁﬁﬁ@él fibroplasts imypund %@"B&é“%@af'%ﬂ' &lhcl oned into
mammal i an cel | epgfession vectors al ready containing the human kappa

(pKN1OO vector) or gamma-1 (pG 1 D105 vector) constant regions (Figure 23).
These vectors enploy the human cytonegal ovirus (HCW) pronoterl enhancer to

ef fici entl y W ApRfétPorbdiinedl nidsBRaMEntbRidites B8 meaidcryeal so_contain

t he Sv40 orlgln of plication to p ef ficient repllcatlon and

subsequerigct E\Qd‘t‘%PWSB&‘iﬁ dastivated ptr Qm' flf’é‘PtP'és S UGS WRPEHNG 819 s wer e

designed it g t&raa:a—.atvh@ CAAEEBANE sélesie@Fom th%&iéh@é} g@&l;ﬂl:diﬁidtlhg Baedih- DNA
fragnents. pri'mers were desi ed t iroduce se.restrictions sites

at the 5're°t("'|-1?aﬁ'8?rs| onsprmalbeel 'E'% ‘56’% FanReE: 9 nd BBFH T or t he
V-1 egi onser,|dvanatticdricers, tdhg oB@ér@,rblmﬁdes cancers dxaab@aﬁdcérmamamd)duce t he Kozak

sequence bpt h. t he | ght d chai n cDNAs
o al | ow RFRETSrRmCbrs S the brap MeBt Besterrad 9t prsket o4 itBRishy 577

t r ansl| at iane tholke vblichMre chdratbiesisdd inithatrthey aetlaliblisd ps ewdioned abweAUG i ni ti at or
col on enhance translation in mamualian cells. (1987) J. Mdl. Biol. 196:

947), and to introduce splice donor sites at the 3'-ends of both the |ight
and heavy chaifurtreDissedt of thetievention etlétes teg m@thod of inegisg lthe présencet he

const ant the chimeric
F10° | | ghi® Sobyatd sublily reoRE RS hellitwbihd, MafRBTbELhAInabis 7 0 TS
sequencegirﬂjfmﬁm m Freisg posiive)or & imaisin adumannatient. @ha@s@r-l n the
constructdgngfatchineric F19 light and heavy chains are shown in Figures 24
and 25. The DNA sequences of mouse F19 |ight and heavy chains cloned into

the eukaryot{® &nsweadRotpinacrredingiehe pé‘??&"b’@ie‘lﬁ%@"}r“@@ﬁﬁeé? Aely, are
shown i n Fi gur esmd§eabislagent isTdighifistered(ch piirnam patidn® undéreconaifishs uct i on of

chineric F19 anti { caln rlablerelo 1. Primer for the
construction of Sf"ﬁ%’q%forﬁ?f'd}a('g t} pN-akIEes 8 CC ATG GAT TCA CAG
GCC CAG 3' I—['br)ldhhhgd{g)aﬁycaﬁguefmmemmr& Qadndp, 2. Prl mer for the

construction, of Iﬂt’%gwa'g'ea%d%nog%g’%? eB°f %@é&?‘?ﬁ&% A@T(}A%Q?m ;I'Iu CAG CTC CAG

CIT GGI 3 B(a aln varia region 1. Priner
for the construmoarmatleht the 5 -end (37mer) 5 CAGA AAGCTT GCCGCCACC ATG GGA
TGG AGC TGG GIC 3

In a preferred embodiment the present invention relates to a method of im-
aging the presence of activated stromal fibroblasts as descﬁbed above in tumors,
wherein the tumor is a tumor having cancer cells selected from the cancer group
consisting of colorectal cancers, non-small cell lung cancers, breast cancers, head
and neck cancer, ovarian cancers, lung cancers, bladder cancers, pancreatic
cancers and metastatic cancers of the brain.

A further aspect of the invention relates to the use of an antibody protein as
described conjugated to an imageable agent in the manufacture of diagnostic agent for
imaging the presence of activated stromal fibroblasts in a healing wound, inflamed skin or a,
tumor.

In a further aspect the present invention relates to a method of detecting tu-
mor-stroma, characterised in that



H ndl || Kozak seguence MG WS WV 2. Priner for the construction of the
3'-end (35ner) 18 Cctober 2002 WD 99157151 29 5° CCGA %ﬁ%
GGA GAC GGI GAC TGA 3' BanH Splice donor site PCT/ EP99/ 027 anpl e 2
Expression and binding activity of chinmeric F19 anti body The two plasm d
DNAs coding for the chineric F19 |ight and heavy chains (see exanple 1)
wer e co- transfﬁ 5ed into COS cells to | ook for transiepirgrfignsi on of
chinmeric PRYPEAG body as described beglgow. After incubation for 72 hours,
t he nedi um was col |l ected, centrifuge to remove cel lular debris, and
anal ysed byaEL aSitable sampleisochntadteshwitlf amantibegy projein accarding i@ theody. The ©CS
cell supernata ysed for its
ability to bi n%‘?%%mﬁ‘f%d&ggepﬁs E‘ggﬁéeﬁ"é%%ﬁ%e@%%b@%fﬁgﬁga{’he FAP
antigen on t heitibodyrantigen complesf ecti on of COS cells using el ectroporation
The manmmal ggg cﬁﬁg&@br\éggﬁgﬁaﬂg%%xéa%,mmoo containing the chineric
uma

reshape and t Chai ns versions respectlvely wer e
test ed in dcb (é%'ﬁl"!gl*\@ HYWCB@? spid sAEPIe o HhedresNcs P YMIrEYOlIt i bodi es.
COS7 cells were passaged routinely in DVEM (G bco BRL cat. #41966)
cont ai ni ng peAifgtdel hspeéﬁﬂ tHeLM\rdn)uon relates ¥ ampntibady Sroteingistdegcribed gl ut am ne and

Ser a. L ab PR B0 ATF T AeR e Mo s ol ol BRReR | <y

el ect r opamadristomasi ng t he Gene Pul sar apparatus (BioRad). DNA (10g of each
vector) was added to a 0.8 m aliquot of 1x10' cells/m in

Phosphat e- buf fered saline (PBS, Ca2+ and My2; free). A pulse was delivered
at 1,900 volts, 25 uF capacitance. After a 10 min recovery period at

anbi ent tenp@?'aqoewmtﬁ@séwmwta?@wee@n e pegfgrablydabelied wihi@a  of DVEM
cont ai ni getetdbleRarkekt er i ncubation at 37C for 72 hours) the nedi um was
collected, centrifuged to renove cellular debris, and stored under sterile
conditions at 4C for short periods of time, or at -20C for |onger periods.

18 Cctober 20QueeOMdetihs éﬁ dntivEmith/ reldtek ko Blré&iRodet m@ingas- measuri ng
assenbl ed | /ka ant (‘:"?"I'F?‘[ entrations in COS cell supernatants
Sanpl es GP" 'i"ﬁd '8éﬁ GOAPEP®Et ed COS cells were assayed by

ELI SA to det(aj madm:dnewnnglmh@rpaﬁeman anmbodgeémpmhdmnae irvattidnasdy- had been
produced. For tkh C n_of nt| t L& wlth goat
aqg# 1% gr{ %a[gegg 80 el %y gedailbo% é‘ c%thﬁﬁi

anti - human | gG ragnen <on hoResear ch
Laboratories | n@uyat#emmsm@sqn ofl'amafﬂlanw -atigen@emDES. cel | s were serially
di luted and @ggd g &f d, LEtRAIY FRaifg t &dncd ¢f and

washi ng, hor sgra a%ﬁ pefo ‘aegeso'?{’)%at ed goat g%'t? '#u&e cappa | i ght
chain (Sigm) AW@'@“’QE&%'“@E@B“A@ i ncubation for 30 minutes at 37C and
washi ng) K-blue substrate (a m xture of 3,3 ,5,5 tetranethyl benzidi ne and

hydr ogen peroxi de) Bionostics Limted, #KBl75) was added for_ 30 m nutes at
r oom t enper affieheraseestof the iventipn relateniscamathod gf preducing,n antigdy on

(B onostphﬁ&nbs%&&@ed#aaﬁmbma%&@ﬁs.ﬁ?me% psdgnsi ty read on a nicroplate

reader at 650 nm Purifred human a antibody (Sigma, |-3889) of

known concenf®at i GHtivaingRe B°§§§e‘ha%9%ﬁ‘fﬂ indep gongitiope Wi Saisk a"t'S'FIP% ric F19

anti body in CCS C@l,dtgmwéxd@égg@d@y@,aihq,ogt)oeub@d ween 10 and 60 ng/m, which
is at least 10 fold | ess than nost antibodies. In an attenpt to increase

expressi on | el s islatipgsaidipretei ¢ F19 anti body, the



| eader sequence of F19 VLregi on was changed by substitution of Ieucine to
proline at position -9. This single change in amno acid L8 ddisn q@ﬂ
sequence resulted in at |east doubling the amount of chineric anti

produced in CCS cells. Cell binding results show that chineric F19 blndS
specifically and with the ex petted a édity to the FAP target. 18 Cct ober
2002 WO 99157151 PCT/ EP99/ 02711 31 TABEE 2: Chineric F19 anti body
concentrations in COS cell super natants(These are the results of three

i ndependent transfections) Transfected Anti body conmponent sHuman yl1l KHeavy
chai nKappa |ight chainin ImcFl 9cF19 F19 | eader sequence0. 060cF19cF19
mut at ed | eader sequence0O. 212cFl 9cF19 F19 | eader sequenceO. 056¢Fl 9cF19
nmut at ed | eader sequence0.1080F190F19 F19 | eader sequence0.011cF19cF19
nmut at ed | eader sequence0. 087 nstructlon of the reshaped human
F19 light chain versions A to iﬁh@lQQ%ﬂ fhe construction of the first
versi on of reshaped human F19 VLreglon (LA) was carried out using
over |l appi ng PCR fragnents in a d simlar to that described by
Daugher t yFi® 1. DNASegtenges F19 wmarlrgwmedwghf qegikerBblefpgoRVRFN 1. 1. and
Mark G E (19,@]:,,,:)1512 h wrey ippRochai n reaction (PCR) facilitates the cloning)
CDR-grafting) and rapld expression of a murine nonocl onal antibody directed
agai nst the CD18 conponent of |eukocyte integrins. Nucl. Acids Res. 19:
2471. TerFigl 2 ofmite £204 é&ﬂén&@b#@ﬂrﬁ@ﬁe&ﬁé};é&?@ht%b&ﬁ&ﬂb glofnl ve priner
pairs, APCRl-vial ) vla2-vla3, vla4-vla5, vla6-vla7, and vla8 APCR4 (Table
3 and Figure 2‘5”73’0‘1'%#57%8@ SEQ # 81q: #£opi ng sequence of at |east 21 bases
bet ween adj acent pairs (Figure 28). APCRL and APCR4 hybridised to the

flanking’pLK19 vect or sequences. The nutaggnlcﬁﬁrlners wer e desi gned such
that theifig-5 RNA spaveneesf E19 hugiandaghared VagaRierPHR ¥¢rS@Ncodon. Thi s

strategy was L§P¢1@QB?8E@ilﬁﬁ9t3trhlfblélﬁ@é§wﬁf@t%ﬁ&ﬁlvbl’éiﬁhﬂhrd)ne nucl eoti de
to the 3' end the strand conpl enentary to the nutagenic priner by the
DNA pol yrer i s&ndghinag apeie badddyneocks A. D. and Shaw P. E. (1992) I nproved
primer design for PCR-based, site-directed nutagenesis Nucl . Acids Res.

20: 1147). The, appropriate priner airs each re, conbined with
10ng of é)qo‘?'f”‘gBac sequenesd 1% F’é’g}’ big {8919 ni t  of

Anmpl Taq ( Per kmérdﬂ;rnsr hIEL g3 ISEAND NO): ymhinseacide diftdhgdforP@iRsibn iaf er
cont ai ning 10 Qﬁé% 3*%E§%)99|57151 PCT/ EP99/ 02711 32 nmM Tri s- HC
(pH 8_.3)) 50 ﬁﬂfﬂ, and 1.5 MM Mgd 2. This was overlaid with

m neral oil and PCR was performed for 25 cycles, each cycle consisting of a
denaturation step at 94C for 1 mn) a prinmer annealing step at 55C for 1

m n, and an extension step at 72C for 2 mnutes. This was followed by a
single cycle consisting of a further elongation step at 72C for 10 m nutes
foll owed by cooling to 4C. The ranp time between the priner-annealing and
extension steps was 2.5 mnutes. The PCR products of the five reactions (A)
B, C Dand E) were then purified by gel electrophoresis followed by DNA

el ution using Wzard PCR preps (Pronega). PCR products A, B, C, D and E
were assenbl ed by their conplenentarity to one another. In the second set
of PCR reactions, PCR products B and C, and D and E) (50 ng of each) were
added to 50 ~I PCR reactions (as described above) each containing 1 unit of
Ampli Taqg (Perkin El mer Cetus) DNA pol ynerase. The reactions were cycled for
20 cycl es as described above with the exception that the annealing
tenperature was raised to 60C. In the third set of PCR reactions, PCR
products F and G were PCR-anplified using 1 ul of each prior PCR reaction
and the appropriate pair of PCR .priners (vla2-vlab or vla6-APCR4). The PCR
reactions contained 1 unit of Anpl Tag DNA pol ynerase in 50 ul PCR reaction
(as described above) and were anplified for 25 cycles as in the first

stage. In the fourth set of PCR reactions, the PCR product H was
PCR-anmplified using 1 pl of each prior PCR reaction and the vl a2- APCR4 pair
of PCR priners. Finally, PCR products A and H were assenbl ed by their own
conplenmentarity in a two step-PCR reaction simlar to that described above
using RSP and UP as the termnal prinmers. The fully assenbl ed fragnent
representing the entire reshaped human F19 VLregi on including a | eader
sequence was digested with Hndlll and BamH and cloned into pUCL9 for
sequenci ng. A clone having the correct DNA sequence was desi gnated

reshFl 9La (Figure 29) and was then subcloned into the eukaryotic expression
vector pKNL1OO. The DNA sequence of reshFl19La cloned into pKN10O is shown in
Figure 30. The second version of reshaped human F19 VLregion (LB) was
constructed using the sanme schenme as that described for La but where vl a4
and vl a7 priners were substltuted by vIb4 and vl b7 respectlvely (Table 3).

—— RN I A o . o o ~ N



18 Cctober 2002 WD 99157151 33 PCT/ EP99/ 02711 The third ver si on of reshaped
human F19 VLregion (LC) was constructed using the Qui kChajiog

site-directed nutagenesis kit from Stratagene. The Qui kChange S {e (ﬁ rected
nmut agenesi s nmet hod was perforned according to the manufacturer's instruc
tions, using reshF19La in pKN1OO vector as double stranded DNA tenpl ate.
The nut agenyg o9k4,gpnucl eotide primers Fl9Lc-sense and F19Lecakpbsi@RfHe
(Tabl e 3) for use in this protocol were designed according to the

manuf acturer's instructions. Briefly, both the nutagenic prinmers contained
the desired point nutation (codon TTT g4 Kabat residue position 49 (Phe)
changed to TAT coding for Tyr) and annealed to the sane sequence on
opposite strands of LA in pKN 100 vector. The point nutation was verified

DY DNA SBHC B ASchEREEEPo Mo ool Pb A paERRSeBonl erkiBn 00N, 1 1

Fi gure To el e possi random nutatrons occurred in

t he pKN 100 qJMlegc} BEQWVOeﬁ(Nuthldelsejlffbm@ﬁrm vsasion At are windeflinedearmkKN100
vect or as an.l—%ndl | | BamrHi fragnent and re-subcloned into an unnodified
PKN100 vect of? PO P8h the sane two restriction enzymes beforehand. TABLE
3: PCR priners for the construction of reshaped human F19 |ight chain
variable regions 1. Priners for_ the synthesis of version "A" Fl9vtal (36

mer) : FigAH-CAMIRCALIGTEREIceREEARBINRShened Sghtahain wariqbie ragier ver-

s e N

99157151 34 PaYERIIN ORIItYpE19viad (72 mer):

5' CAGTCAGAGCCTTTTATATTCTAGAAAT CAAAAGAACTACTTGGCCTGGTAT
CAGCAGAAACCAGGACAGCC3'  F19v1a5 (44 ner): 5

ACCCCAGIG.TECDMEE ST A NGAHSAREHEPETG@BEable Bl ledavi/Ghalmerersioh' A

TAGCACT. AGGGAA);I' F-CT Q%IIFSEQSCB%BAC/—}GF TCAGTGCECAGTGEGTTTG GGACAGACTTCACCCTC3!

Fig. 8. Amino acid sequence of F19 human reshaped heavy chain variable region ver-
sion A (hF19H ) SEQ ID NO: 8

Fig. 9. DNA sequence of F19 human reshaped heavy chain variable region version B
(hF19Hpg) SEQ ID NO: 9. Nucleotides differing from version A are underiined
and in bold type.

Fig. 10. Amino acid sequence of F19 human reshaped heavy chain variable region ver-
sion B (hF19Hg) SEQ ID NO: 10. Amino acids differing from version A are un-
derlined and in bold type.

Fig. 11. DNA sequence of F19 human reshaped heavy chain variable region version C
(hF19H) SEQ ID NO: 11. Nucleotides differing from version A are underiined
and in bold type.

Fig. 12. Amino acid sequence of F19 human reshaped heavy chain variable
region version C (hF19H¢) SEQ ID NO: 12. Amino acids differing from version
A are underiined and in bold type.



F19vla7 (53 mer): 5' GTCCCTTGICCGAACGT GAGCGGATAGCTAAAATATTGCTGACAGTAA TAAAC
3" F19vla8 (33 mer): 5' GCTCACGTTCGGACAAGEGACCAAGGTGGAAAT3,g deedilick 3865 T OF
the synthesis of version B" FI9vlIb4 (72 mer):

5' CAGTCAGAGCCTTTTATATTCTAGAAATCAAAAGAACTACTTGGECCTGG
TTCCAGCAGAAACCAGGACAGCC3' F' I 9vl b7 (57 mer):

5' GTCCCTTGRE5H YT GAGCGGATAGCTAAAATATTGCTGACAGTCATA AACTQeG/Bp99@271Pr i mer s
for the synthesis of version "C' Fl9Lc-sense (34 nmer): 18 Cctober 2002 WO
99157151 35 5' CCCAAACTCCTCATCTATTGGGCTAGCACTAGSG 3' Fl 9Lc-anti sense (34
mer): 5 CCCTAGIGCTAGCCCAATAGATGAGGAGRIOTGGG 3' 4. Priners hybridizind to

the fl apki 19 vector ences APCRL, (17 r ri.ner); . APCR4 (18
ror) | anbi S RN SRl Ro SLBRIRGRER redhaps Al Sy PR R tassi 1 5
TACGCAAACCGCQRETOHS) SEQ BNNTGSCRUTIROEEESAiffring ' frof\RASIORAN GACGiAdésliged UP
(-40) (17 nmer, anti-sense priner): 5 GITTTCCCAGTCACGAC 3' Exanple 4:

Const ruction IPHROIY WPRaped human F19 heavy chain versions A to E (HA -
He) Version "A" of reshaped human F19 VH regions (HA) was constructed using

t he same PCR net hods as descri bed for the construction of version "A" of
r eshapebligaddefimino acid sequence of F19 human reshaped heavy chain variable region ver-

sion D (hF19Hp) SEQ ID NO: 14. Amino acids differing from version A are un-
derlined and in bold type.

Fig. 15.DNA sequence of F19 human reshaped heavy chain variable region version E
(hF19HEg) SEQ ID NO: 15. Nucleotides differing from version A are underlined
and in bold type.

Fig. 16.Amino acid sequence of F19 human reshaped heavy chain variable region ver-
sion E (hF19HE) SEQ ID NO: 16. Amino acids differing from version A are un-

derlined and in bold type

Fig. 17.Amino acid sequence of F19 chimeric light chain variable region (chF19LC)
SEQ ID NO: 17.

Fig. 18.Amino acid sequence of F19 chimeric heavy chain variable region (chF19HC)
SEQ ID NO: 18.

Fig. 19.DNA sequence of human kappa light constant chain SEQ ID NO: 19.
Fig. 20.Amino acid sequence of human light constant chain SEQ ID NO: 20.
Fig. 21. DNA sequence of human heavy constant chain SEQ ID NO: 21.

Fig. 22. Amino acid sequence of human heavy constant chain SEQ ID NO: 22.



F19 VLregion (LA) (Figure 31 ). The tenplate DNA was version "A" of
reshaped human 226 VH (Leger O J. P., Yednock T. A, Ta r H
C., Hines DO K, Keen S.) Saldanha J., Jones T., Fritz Lﬁ%gSCtgH%rgeHr?gi g M
M (1997). Humani zation of a nouse anti body agai nst human al pha-4 integrin:
a potenti alwphespeeutic for the treatnment of nultiple scl eporEpgokiim
Antibod. 8. 3). Six PCR prinmers were designed and synt hesi zed for the
construction of version "A" of reshaped human F19 VH region {Table 4). PCR
products A, B, C, and D were obtai ned @%i ng APCRlL-Vhal, Vha2-Vha3,

Vha4- Vhah a a6- APCR4 as PCR . priner pair respect,i.vely. The PCR

condi 1498 S MegERRlan call Srraes I KRB0 PG KT EY PO S8 FRehaped
human F19 VLregj,pBn sHibbeBs wiViiBah REpseohge ehaiBbldngeilieas §amia-4dehbgpat ed
reshF19Ha (Figure 32) and was then subcloned into the eukaryotic expression
vector pG 1 D1o#ainghe DNA sequence of reshFl 9Ha cloned into pGLD105 is
shown in Figurg 33 ) 7151 PCT/ EP99/ 02711 36 The
third version gf ?’82%8%%8%%%%?%%@%1&%’3%@ (HC) was constructed using

t he same schenB. abletinathaie exprasstbnivectadpG®UD10her e Vhad prinmer was
substituted by Vhc4 (Table 4). The DNA sequence of HGis shown in Figure
32. The second (HB) and fourth (HQ version of reshaped human F19 VH regi on
wer e Cor)le; Ct BAHHEHrMd 4418 sBGieibésad enseF 198Ighd dhapfvdrapreRgfin £48 -

( Kamman , Laufs_J.g) Schell J. and G onenbom B._(1989) Rapid insertional
nut agenesi s of MORier\fopese inrdha sensirigtion oé seimesis FSCight chait Reslricien ites 17
5404). For HB i i ( < t < .1abl e
4) was used paﬁ'%gam%aﬁ?.’ %Cﬁg%}lne? %@%%%%l%ﬁggﬁm@et'hd_%sg#g ﬁacﬁ)é;gq?%%tcg
tenpl ate DNA, despsieiareupderinedPCR products VHo and VHd were restriction
enzynme digested with Pstl and BanH and subcloned into reshF19Ha and

reshFl 9Hc, respectively, previously digested with the sanme two restriction
e ][1 zy mea .Fig gﬁh W%Q%@Sadﬁ sé‘lﬁlﬁ;)ﬁs b nnge S#“I@Vm;aivg dgagu\g@a&:?e %éé%rsb.ﬁ n"g"
of reshape uman_ regi on was .construycted based.on the .

PCR- mut agenesi TOREeASacuss:n Qﬁﬁﬁ%s@f“’ﬁp of {’E’Q’@gf %%’&ﬂ%}' At i%ﬁ?érbcﬁ%ove:

For reshFl 9He gidsas8hdicatbl Byhoid RNERS. he (tahk SefleitSants 81 S3tick &bnbF t h
primer F19VHH ndl Il (Table 5) in PCR reactions with He cloned in pgldl105
manmal i an expr tesaredingedingd- as the tenpl ate DNA. The appropriate priner
pairs (0.2 pMof each) were conbined with 10 ng of cDNA of version A" of
reshaped human 226 VH region in 100 pl of PCR buffer containing 10 mM KCl,
10 mvi ( M) 26502NAXBquienTe pEF HEChipAcargibody ained) s8a pKIN 100mamimalian)ext 00 and

94C For 5 m niReeoyBgtol REHHiaRn" TS SR BNy B b Te s And o TE

Bi ol abs) was a0dbed { tordandther splicB@denothitia® yndedinedl Thid iy thi DNA -, Raynond

J. and Bloch W (199 Preventd,an. r.e: P 1SaRE4AR ng _and. pri mer. .

di neri zation i 9@3 }'P%W%SE%%'HBLF*P%WS% g PRI ﬂa@@"iﬁo FPregsilon 5.

g/ll?) a?g_ PCR vittorPThiseded hbg;a éleAwemém ﬂhha hliiﬁidaﬁrdrmfarw_ s@#tré'@ienrml
cler i ometra, ttingen rmany) .. Each cycle copsisting of a

denat urati on sY¥}8 Oﬁya%%m?))fem*w?@ By @ Bizen ﬂ'ﬁ’gﬁ'ﬁr{%ﬁ”‘é’l%’ﬁgﬁq‘i‘ﬁﬁc?d? 1

mn, and an exiiidtheNes sétecﬁgﬁﬁéﬁé i/al8d fHnifated By Shivastificidllsewaendy a

single cycle consisting of a further_ elongation step at 18 Qctober 2002

WO 99157151 37amsds plscriodhe same orieptation asghaikappa ightahainewrnsysies&epng at
4C. The PCR prggjscts were then extracted and purified froma TAE 1.4%
standard agarose gel using a Q Aqui ckTM gel extraction kit, follow ng the
pr ot ocol suppl Thalessentinleccomprfents of tbe pid 1ACERIKBYDlIC eXRyessKitevaatit areoduct
VHe was then restriction enzyne digested with Mscl and HndlIl and |igated
into reshF19Hc cl oned in pgldl05 previously digested with the sane two
restrictidn eBzyneBcoRhsiteMscl restriction recognition site is unique to all
t he reshaped man VH regi on versions and is not present in the pgldl05
expr essi o%eilg%or‘. H%k@"ﬁ'?f&f’%ir &nBaPEeCtion recognition site is a unique
site in pgl3disgy foTATAABoOxg of VH i munogl obul i n genes.

El ectrop@ati on-conpetent XL-1 Blue E. coli cells were transfornmed with 1
NI of theldi gat ed® efteenscEPQD on agarose plates containing Anmpicillin.
Col oni es were then screened for the presence and correct size of inserts by
direct PCR on colonies (Gissow D. and O ackson T. {1989) Direct clone
characterization from plaques and col onies by the pol ynerase chain
reaction. Nuci. Acids Res. 17: 4000) with prinmers HCM and Hucyl
hybridising to the flanking pgldl05 vector sequences (Table 5). DNA from
positive col onies was prepared using a Plasmd Mdi kit, follow ng the
protocol supplied by the manufacturer (Q AGEN Ltd., UK). DNA sequenci ng was
performed by the dideoxy chain term nation nethod (Sanger F., Nicklen S.
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38 Fl 9vhal {47mer): PGI/EP9910271 1 5'
GTGTATTCAGTGAAGGTGTATCTACTAGITTTACAGCTGACTTTCAC 3' Fl 9vhag déxdheE2002

5' TAGTAGATACACCTTCACTGAATACACCATACACTGGGTTAGACAGG CCCCTG 3" F19vha3 (71
mer): 5 CCCTTGAACTTCTGGTTGTAGT TAGGAATACCATTGT TAGGATTAATACC

TCCTATCCACMB#E2GITTG 3' F19vhad (71 mer): PCT/EP99/02711
5' TAACTACAACCAGAAGT TCAAGGECCGEECCACCT TGACCGTAGGCAA GTCTGCCAGCACCGCCTACATGG
3" F19vha5 (63 ner): 5" GCATGGECCCTCGT CCATAGGCCGATTCTTCT TCTGECGCAGTAGT

AGACTGCAGTGTCC 3' Fl 9vha6 (48 ner): 5'
CTATCGT TAGRACEACCIALGITAGGRCTACTGRGGTCAAGBAAC 3 2. Primers for the

synthesis of version "c" F19vhcA (71 ner):
5' TAACTACRACCAGAAS IBROIMIEEEOBEOF CACCATCACCGTAGACA CCTCTGCCAGCACCGCCTACATGG

16 ot obir 2002 WDIGH SMIETT 35 &' GOACACTGOAGTCTACTTCTGOGOCAG 3 4. Prirmers
hybri di z15#4  t638he Spuaalaco@t@tﬁﬂ&) vect or seguences APCRL (17 nmer) sense
prinmer): 1§90 T, 0 sequer%eg’l PCT/ EP99/ 02711
1699 - 1658 = peptide leader sequence
1659 - 1997 = mouse F19 light chain
1996 - 2004 = splice donor site
2011 - 2657 = cDNA copy of human Kappa constant region (Km(3)) gene
2664 - 2880 = Artificial spaC2 termination sequence
2887 - 7845 = This is the pSV2neo vector DNA fragment comprising of
the Amp-resistance gene (in the opposite orientation),
the ColEl and SV40 origins of replication and the
Neo-resistance gene (in the same orientation as the
HCMVIi-KCT cassette)
7852 - 8068 = Artificial spaC2 termination signal

This sequence ends immediately upstream of the EcoRl site (position 1-6) at

the beginning of the sequence. As a vector this DNA sequence would be cir-

cular.

Fig. 27. DNA sequence of F19 chimeric antibody cloned into pg1d105 mammalian ex-
pression vector. Restriction sites are indicated by bold letters and underlined.
CDRs 1 to 3 and the splice donor site are underiined. This is the DNA se-
quence of the eukaryotic expression vector pG1D105 containing the mouse
F19 heavy chain variable region. This vector contains a cDNA version of the
human gamma-1 constant region (allotype G1m (non-a, z, -x) aiso known as
Gm1(17) allotype).
The essential components of the construct are:

1 - 2501 =pBR322 based sequence including Ampicillin resistance



APCR4 (18 ner, anti-sense prinmer): 5 GAGIGCACCATATGCGGT 3" TABLE 5: PCR

primer for the construction of reshaped human F19 heavy chaip, vari e
regions version E 1. Priner for the synthesis of version qé&ﬁ‘m’/@&e (65

mer) anti-sense): 5 CCTTTGGCCAGGGEECCTGICTAACCCAGTGTATGGTGTATTCAGTGAAGGTG

Mscl TATCCARHAGEAICCACTAGITT 3' 2. Primers hybridizing to pegedoathis Ng ~9gl
d 105 manmal i an expression vector seguences HCM (28 ner, sense): 5
GITCACCGTCCTTGACACCGCGICTCGGGA 3" Hucyl (17 mer, anti-sense): 5
TTGGAGGAGGGTGCCAG 3" Exanpl e 5: Reshaad human F19 anti body concentrations
in COS cells super natant .cells wer ansfected with one pair of a
series of reshape®@SRgRIN é@'%ﬁg'ﬂmt%ﬁgééﬁﬂg@ a&'i‘?cfﬂ?he human ant i body
concentration was paRidl SMdehMeplontoter 18 Cct ober 2002 WO 99/ 57151 40

| gGlI Kappa ELI SA as described i'n exanple 2. PCT/EP99102711 TABLE 6:
Reshape&pwﬁﬁg”ﬁrrﬂ%ﬁody concentrations in COS cell super natants

Tr ansf %‘éa%d_ Aga g%iﬁ&ﬂ&?%“?é&%’ﬁ'ﬁ%’fb.yl/ KHeavy chai nKappa | i ght

chai nConcentration
I'm HALP@?EOMO]@DF]]SM@EHBU&BQIIDM@BSP{BHpLBO. 18HALAL. 50HAL~1. 56HeLAl. 47

HeLcl.9 1 . 9L B0. F19Lc2. 14 TABLE 7: Reshaped human F19

ant i boﬁo’n%ﬁr’%’gﬁée Pﬁsé%{:%@?qa%gﬂpségn%at ants Transfected Anti body
conponedBo3HLEBBT EHAMapontdtal nKappa | i ght chai nconcentration

Jm HALA2. OOHALc?2. 50HeLA2. 90HeLc3. OOHELA2. 80HELc 3. 50 18 Cct ober 2002 WO

99/ 571 528781988508 LpiguerHinghl restriction site for cloning of
immunoglobulin variable genes

5886 - 5894 = Kozak sequence

5895 - 5951 = signal peptide

5952 - 6323 = mouse F19 heavy chain

6323 - 6330 = splice donor site

6331 - 6336 = unique BamHlI restriction site for cloning of

immunoglobulin variable genes

6337 - 7388 = cDNA copy of human gamma-1 constant regions preceded by a
62 bp intron

7389 - 7709 = Arnie termination sequence

The human gamma-1 constant region used in this construct has a G1m (non-a,
z, -x) also known as Gm1(17) allotype which is defined by a glutamic acid (E)
residue at position 356 (according to Eu numbering), a methionine (M) residue
at position 358 (according to Eu numbering) and a lysine (K) residue at position
214 (according to Eu numbering). These three residues are underlined in the

sequence above.

Fig. 28. PCR-based method for the construction of human reshaped F19 light chain.
This figure provides a schematic overview of the strategy of construction. The
dotted lines indicate a complementary sequence of at least 21 bases between

the primers.



RNA splicin4 events reguired for the expression of imunogl obulin genes in
mammal i an cells Both nmammal i an expressi on vectors pKNL1OO cﬁ%& %have
an intron be tween the variable and the constant regions EWOPE ved
during the process of gene expression to give rise to an nessenger RNA. The
splicing eyggbouhpi,ch consists of a DNA recombi nation bet weewgpbgohpavy or

| i ght chain splice donor sites and the i mmunogl obulin splice acceptor site
is described in Figure 34. Exanple 6: Flow cytonetric analysis of the

bi ndi ng of cF19 and LAHC to FAPexpressi2dg human cells The ability of LAHC
to bind to both reconbi nant and endogenously expressed FAP on cel| surface
was t estil: 29nBueleaiige enddleclBadagten a0l Saaleren sl rahase AR 1L ABRE ¢ o
cel l ul ar FAP. e $SA ] @ién?rﬂi SHIRE i
(Shirasuma, K, g@%l’ﬂa\{%‘%ﬂfgaar%%bgp 5?%6%5;9?5%;&5@%0 g{%&é;bnt FAP—‘?ransFj eagﬁbg%ﬁﬁjrmn
tunour cell |i seguanses angeligned ard camaeredawifethat of vansionds deshes indidate

cytof |l uoronetr| I i irect binding.to. . | t
a2 by the i nhi BeBpIRLRent: il igiopl ing AskiuBnh Ry RkafiGhic B
cF19 anti - FAP acits laoal nembersd admddiag takadbekdd a/f(i1 8@t). Thedoostions BLEDR=ar i ne
nmonocl onal anti - h.ug‘an %@P banti body) 1gGl subclass), mgG (marine

i nmunogl obul i n2'q '8 et 'Q) 0XEE1 9 (chi meric nonocl onal anti-human FAP

anti body, 1gGl subcl ass)) LAHC (reshaped nonocl onal anti-human FAP

anti body) 1gGl _subclass), hlgGl {human i nmmunogd| obul in, |gGl subcl ass),

VE- S { MedO nBIreaHerieiaf 519 i (BUTEGyeTTRpecdon Share yorshr Abde e hitin
fibro sarcona paN1gblshmattn S98REGBNTIoBRR. REkidiBn 1480 afehbidateieby bold

transfected with cDNA encodi ng hunman ). Antibodies were biotinylated as
described i n elefters ard gneertinad CDR3 g tosk ayskthezplice den@sits A1s underlined.

PCTI EP99/ 027 11T, pRdd f f t unour
cell lines 5x1-6@sc'§ﬁesg§frt\ dgt‘%g’eﬁ E%L?ﬂﬁ%cgg??é:ﬁ%ng{buﬁ Zrc ﬁ?ﬁv\%gﬁ?géggﬂ@%ere

i ncubat ed wi t hintdnpKNrOGiegkarydtic enpressioatviector.ofhig eaatohascanDNA vexsiontoddy i n

S bovi ne. ser ort 3 BN Rep@ SR GRLN TR GRS lernies BER Sl " *

washed tw ce wattificial l@rmofati®BSequersaes e addition, th® N2orselextioPB&ne igpplse temt ed

with 1 %BSA a.1:20 dil.ution. of no nt.i-human 1gG FLT i

[ Di anova] as s@cﬂ%ﬁ‘gpyﬂ?%gagﬁfa?\ﬁﬁgu%i%e%’%'ggﬁé ' &&eug%'f‘&?"‘?ﬁaﬁgﬁ&?ﬁ@? 30 mn
on ice. Aitenekappa light okdiiexpeddsiorofadsbttet unour cel | |ine under

i nvestigation .Yjsﬁre i ncub teg w th the indicated concentration of

bi oti n- 1 abel | eli" EYWPPREMS Ohthe VeEPILAE of 0.2 M PB5 supplemented with 1 %
BSA for 30 min on ice. Subsequently, cells were washed twice with 2 m of
PBS, resuspended in 0.2 nl of PBS supplenmented with 1 % BSA) and i ncubat ed
for anot he?@%%fln' fi WYt@thW/ﬁ'%chl uti on of streptavidin-FITC (Di anova)
as secorggar-ysgeagematTa@ebde were again washed twice with 2 m of PBS,

resuspendea inataotal volunme of 0.5 m of PBS supplenented with 1 %
par af or m@'Hehyde T Pta obirenseeptionn i ce. Single cell fluorescence was

det er m ngdgcy?sy | doppeebonéaifey by anal ysing the cellular green
fluorescence at 488nmin an EPICS XL (Coulter) fluorescence-activated cell

anal yzer 73&onpet i T BeaINGINAAH®Br bi ndi ng of biotinylated cF 19 to

cel | - surqflsgge FAP og RAF gy €ssi na human cell tines 5x105 cells of the
tunour cell |ine under investigation were incubated with the indicated
anount s 1584 ur1B5&B et Splice astepter siiént rol anti body added together with 1 uglm

bi oti n-| |1 ck Q% Subsequently) cells were washed twice with 2
m  of Pé%)ggrgg’ggpekgégp%én ®M of PBS suppl enented with 1 % BSA) 1:40

di | ut ed 1588e 1658 = paptidECeadesemuencas secondary reagent and incubated for
anot her m n_ice. er. 2002 991 57151 43 PCLl' | EP99102711
Cells méﬁggfﬂgﬁ9ma§??z‘ap?9\n}38?\§}‘fﬁ'%"PFF'SJ)‘?“ BS, resuspended in a total
vol ume dB96 - 2004 = splice donor site

2011 - 2657 = cDNA copy of human kappa constant region (Km(3)) gene.

2664 - 2880 = Artificial spaC2 termination sequence.



0.5 m PBS suppl enmented wth 1 % PFA and kept on ice. Single cell
fluorescence was determ ned cytofl uoronetrically by anal y.rcd' agm%hgz | ul ar
green fluorescence at 488nmin an EPICS XL (Couiter) fluoresce gES9@ i vat ed
cell analyzer. Both, cFI9 and LAHC bind in a concentrati on dependent manner
speci fi cal lwovesHAP-tr ansf ect ed HT- 1080FAP cl one33 human trAmWERIIOZNI S
(Table 8). No binding to FAP-negative HT-1080 cells was detectable (Table
9). Both cF19 and LAHC bound in a r concentration dependent nanner to human
MF- SH cel | s endogenously expressing FA® (Table 10). Biotinylated cF19 bound

to h OEAP. | | & ' d dent
manner 2300 EEna nq "is WHePEYRs dofist AR rduBefORAHSREY 02 'SP (Tabl e 12).
Bi ndi ng of bi oti ntHeaAmp-rekistarice dehel@BihieApposita eri@@atieh), s was i nhi bited by
bot h | abel | ed 19 I |l ed LAHC (Table 13). Chl i ti-h

FZP rrltj)zogl gnale aﬁﬁl%gg%?@léa&‘go 9\52@'[‘38 rerpégﬁé%’g@‘ﬁ}]ﬁan aﬁi“-(r:\u?rgnl FAgman
nonocl onal ant i bofigolrakistdrReayEreqinlk sMpicosdiibr & fHend directly to FAP

expressed on human cell fines either endogenously expressing this protein
or transfected wi HEMYNICEras8ettR)- for it. This binding was shown to be

concent7r8§%ié?PGQep§§gﬁa§gr|]§p§§?g%@ﬁ]§{gjofﬂ%%myI ated cF19 coul d be inhibited by

bot h unl ed c Usi ng cytofl uoronetric
technol ogy, direct binding as well as inhibition of specifically binding

reagents showed ecificity .of chineric,cF19 haped LAHC

nonocl onal an |'%§g9"é%nqeoe"b&é ’I“’%‘??‘& eu%s)}rélagggfgtﬁgg&g%l %Rigp@fodbg'%%goz WO
99/ 57151 44 Rek'bebifdthierthé stabércaSbelBivnAs movetoraiiit IDNA\Be qundndzosibsid bleo

HT- 1080FAP cl gne, 33 cells Concentration of antibodyMean fl uorescence

i ntensityn ! fiPaGIcF19~ L

H500. 00. 126. 652. 76100. 00. 121. 630. 6620. 00. 120. 430. 224. 00. 120. 170. 150. 80. 12
~-0.14 -~ 0.13 - Table 9: Binding of anti-FAP antibodies to non-transfected

HT- 108@igedl S CBrhasad methed ferfthaconsiadive £4 masreshanas 1hbeaw eRain.ni hl
.50, 110 110 1= fdpprigden bt obchichotg by boethyibar e [0 12~

Concent r at i ordatteddines lirstigate ancdrhplemestary seqliercernfiat ieast 2thbases beBieen
H40000. 63. 62'tﬁg%9|%rg' 3.32.51000n.d. 2. 41.9500n.d.1.81.3 n.d.: not done

Fig. 32. Nucleotide and deduced amino acid sequences of reshaped human F19 heavy
chain variable region versions a to e. Nucleotide and deduced amino acid se-
quences are aligned and compared with that of version A, dashes indicate nu-
cleotide identity, dots indicate amino acid identity with this sequence. Amino
acids are numbered according to Kabat et al. (1991). The location of CDRs is
indicated by boxes.

Fig. 33. DNA sequence of F19Ha (human reshaped heavy chain version a) cloned into
pg1d105 mammalian expression vector. Restriction sites are indicated by bold
letters and underlined. CDRs 1 to 3 and the splice donor site are underlined.
This is the DNA sequence of the eukaryotic expression vector pG1D105 con-
taining the reshaped version A of F19 heavy chain variable region. This vector
contains a cDNA version of the human gamma-1 constant region (allotype
G1m (non-a, z, -x) also known as Gm1(17) allotype).

The essential components of the construct are:



18 Cctlober 2002 WD 99157151 PC Tl EP991 02711 45 Tabl e 11: Bi nding of

bi otinyl ated cF19 anti body to HT- 1080FAP cl one 33 cells o A J
anti bgdyMean fl uorescence intensityn !'m Biotinylated hl gigl ot |6ne;?}ég gd
cFl 95,|000. 00. 236. 51, 000. 00. 218. 1200. 00. 24. 540. 00. 21. 38. 00. 20. 51. 60. 30. 3
Tabl e {12: Bwodsmgsof biotinylated cF19 anti body to non-tr eaacavERS/ed1HT- 1080
cel |l s |Concentration of antibodyMean fl uorescence intensityn /m Biotinyl ated
h! GLBi oti nyl at ed

cF195,/000. 00. 10. 11, 000. 00. 10. 1200. 00. 186140. 00. 10. 18. 00. 10. 11. 60.10.1 18
Cct ober 2002 WO 99157151 PCTI EP99/ 02711 46 Table 13: Conpetition of
anti-HAP anti bodies with the binding of biotinylated cFl9 to HT- 1080FAP

cl one |33 del 1 235WorqeBR32% basedosequenpeinclugingaAinplniltiy Msistahdaugerscence

‘i‘iB?S%ETSLi i1 et GeRToHBHH T ot Bho b eiprlpd SYab R’ 661 o1 ©

of

H1. 008. OL H3. 165. Slpréthoted02. 9L H31. 661. 7 Biotinytated cF 19 was used at a

conce 'tmnﬁﬁ 1 yglm in all tests shown in the Table 13. Exanple 7: In
vitro | 4% CtOlT 9%Mtt i ons of nonocl onal antibody LAHC This experiment

was condyzaxrd4ars des\&[mb@@owat,@ﬁ&@atd, al of the nonoclonal anti body (mAb)
Lgt-tG with specificity for fibroblast activation antigen (FAP) to lyse
FAP- expr h%’q2ar’g%?/§ sitg, plugLHiespingtian sianBliman conpl ement or  human

nmononucl £353 1 58890 =QYERY) pFodSRBédn4Rcyr I n particular, the ability of LAHC
to medi ate cytotoxic effects agai nst HT- 1080FAP cl one 33 cells, which

expr egs e HAmMBIFARINGVe HiadHUiestiction sitssfos clamingdof Cyt ot oxicity was
determined in vit rﬂ’&"*ﬁw@fﬁmﬁ‘ Jaqilab%\égé}%sapproach: 50Cr -1l abelled target
n 0

cells were incubated | e presenc LAHC wi th human serum as source of
conpl gnedft8bor 589dnakdebiC sepeengeher al bl ood nononucl ear cells) as effectors.

ZRSBEaa\‘e) %%%ﬂw% id}"%?a%t%% as neasure of target-cell |ysis. 18 Cct ober
5952 - 6323 = reshaped F19 heavy chain version A
6323 - 6330 = splice donor site
6331 - 6336 = unique BamH| restriction site for cloning of
immunoglobulin variable genes
6337 - 7388 = cDNA copy of human gamma-1 constant regions preceded by a
62 bp intron

7389 - 7709 = Arnie termination sequence

The human gamma-1 constant region used in this construct has a G1m (non-a,
z, -x) also known as Gm1(17) allotype which is defined by a glutamic acid (E)
residue at position 356 (according to Eu numbering), a methionine (M) residue
at position 358 (according to Eu numbering) and a lysine (K) residue at position
214 (according to Eu numbering). These three residues are underlined in the
sequence above.

Fig. 34. Heavy (panel A) and light (panel B) chains RNA splicing events taking place
during antibody F19 expression in mammalian cells — schematic overview.

A. Heavy chain RNA splicing




PCT/ ER
anti-h
(murin
HT- 108
cDNA €
Compl e
r adi ol
37 C f

99/ 02711 Anti bodies and cell fines used were LAHC (reshaped human
uman FAP 1gGl anti body)) hlgGL (human | gGl isotype 59 % ei 193

e nonocl onal anti-Lew sy 1gG& antibody), m gG (nurine g‘% 38

O (human fibrosarcom), HT-1080FAP cl one 33, (HT1080 transfected mnth
ncodi W§ BEHEh FAP), MCF-7 (human breast adenacar ci noPGIVER4910271i ne) .
ment - medi ated lysis of target cells by LAHC Tunmour cells were

abel | ed by incubation in RPNH1648 mediumwi th 100 NC 51Cr (NEN) at
or one hour. Subsequently, cells (ere washed twice in 51Cr -free

medi um and resuspended at a concentration of 2x105 cells per m . Human

serum
vol unt
tem per
over ni
sedi nen
t he ap
r adi ol
at 37
concen
sour ce
pl at es
the in
renpve
of ing
Spont a
in the
i ncubd
cal cul
speci f
Ant i bo
100 Tu

as sourcp, mgpﬁpn?h%ﬁgmann% pliciaghl y prepared from bl ood of differ ent
eers. Bl ood was ken by puncturing the armvein, rermained at room

rature for one hour to allow clotting to occur, and was kept at 4 C

Pl BB BB BT BN LR BRE 0T

propriate concentration in RPNH1640 cell culture medium 1x105

ahel | unor i ndi cate ell line were incubated for 2 h

Ct)'-ie’gr %ﬂ é’ Ej(?gacffg’(o"(’gg")%%rﬁ"%tﬁd"g@@’t%ﬁ% in the presence of different

trations of test or control antibody and 25% (vlv) human serum as the
of human co enent. Incubations were performed in U shaped 96-wel |
|Fr’9 -2 ok BB Gﬁféeﬁ)fhezﬁw phitqpe\a3 datectastwitfonE19.n triplicate. After

cubation period, plates were centrifuged, 100 N supernatant was

d and radioactivity was counted in a gammacounter. The total anount

orporated radi oactivity was determ ned by nmeasuring 104 target cells.

neous rel ease was defined as activity released fromthe target cells
absence of both antibody and conpl enent during the described

tion period. 18 QOctober Z002 WO 991 57151 48 Specific lysis was

ated as follows: [activity sanple) [activity spontaneous rel ease]

iclysis (in % [ maxi mum acﬁxampgp)s [activity spontaneous rel ease)
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gions. In addition the PCR primers were designed to introduce the Kozak sequence
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1x104 radi ol abell ed tunour cells of the indicated cell |ine mere incubated
for 5 h at 37C and 5% C02 in the presence of different CQﬂPSPE

test or control antibody and MNC. MNC were added i n anoun 0 rea the

i ndi cated effectoraarget cell ratio. Incubation was perfornmed in U shaped
96-wel I pl @iasshiz;a total volume of 200 NI RPML1640 and dpomepsoghupl i cate.
18 COctober 2002 WO 99157151 49 PCT/ EP99/ 02711 After the incubation period)
pl ates were centrifuged, 100 NI of the supernatant were taken off and
radioactivity was determined in a gamm28 counter. The total anount of

i ncor por at ed oa i s, det rmned by .neasur, .10 target cells.
Spont gn 8U§ afieyy &@@E\M A&éﬁmﬁﬁ'é e eé)(tigfa'\slp{v%pagata MI‘ ?'h‘éocggrget cells
in the abﬁam‘eetr@tsiaimhhnaﬁamb@dyn a8k, eitgmmmae&bswargm éiitetdtﬂscamdbed

i ncubat i on period. Specific lysis zrg culated as follows: [acti

sanpl e] SPhiqeganoy sies aldbRireds st belhihe htgretheawy ahan eDRAS f%the vovanl.
x 100 [ F&g%fé:i@%‘ (RS AIkE ¥ the (ch?fstérit'ré%mﬁ@%@ﬁ@%nﬁ@r’s%@lm MY EdpefhienBrdi at ed

conpl ene l'ysis of tunor ce -specific conplenent-nediated |ysis
(above ohthe chireericF 19 light ansheayy ahainsraie)shaws iodeblevbdrienDNA-anggwine cl one
33 cell r t o t bl e 14)

Tabl e 1§C'§j 5%@ ?'gce\a@c Pt\t/%‘ﬁ‘ﬁ%s? W gﬁs&a{r/% lJegse légsatdg gé(r?jc@gggé ln(t-'I;gI enent was
shown byonstaiciombf dfilneric iﬁ]l@ﬂighbaaaataac)acbainmm shewrsini I?tgmiiee 2[4ram'!eﬁﬁce of

12.5 a _nur Lew.s ntib wi t.h kno

corm! enihie ORB Feneheg® 2h MouEg T PUAE =nB R Ehay PR P fof BT s
of tunoexmprekdisn l»/éctbi‘bepiﬂﬂw@éﬁ@pG‘1D_‘W5CreEtpeCW§tﬁrﬁrd§8h0Wﬂ$t Bigutes 280andy/ mi ) no
ADCC (aﬁti bodydependent cellular toxicity) nmediated by human MNC (Tabl e 16)
or humafi’ LAK cells (tynphokine activated killer cell, Table 17) of LAHC on
HT- 1080FAP cl one 33 as neasured by lysis was detectabl e above that seen
with an isotype control at an effectoraarget ratio of 50: 1. 18 Cct ober
2002 WO 991 57151 50 PCT/ EP99102? 11 In appropriate in vitro assays W th

ei ther puEpg £onpl ‘P‘ﬁﬁ'?rugﬁ er¥ifbP tHu B8As MiEtioR f Bhink&iO F19BmEBBYG M, human
ant i - FAP nonocl onal ooiy LAHC reveal ed no detectable cytotoxic effects
above isotype controls on FAP-expressing tunor cell tine

A. Light chain variable region

1. Primer for the construction of the 5'-end (37mer)
5" CAGA AAGCTT GCCGCCACC ATG GAT TCACAG GCC CAG &

Hindlll Kozaksequence M D S Q A Q

2. Primer for the construction of the 3'-end (35mer)
5" CCGA GGATCC ACTCACG TTTCAG CTC CAGCTTGGT 3

BamHI Splice donor site

B. Heavy chain variable region

1. Primer for the construction of the 5'-end (37mer)
S' CAGA AAGCTT GCCGCCACC ATG GGATGG AGC TGG GTC &
Hindlll Kozaksequence M G W S W V

2. Primer for the construction of the 3'-end (35mer)



HT- 1080FAP cl one 33. Table 14: Specific conplenent lysis tin % of

HT- 1080FAP cl one 33 tunor cell targets nedi ated by LAHC S@.%é% g ‘ﬂﬁmn
serum HT- 1080 cl one 33: Concentration of antibodyhl Gl iso 8 % ol L HA

50 I mM54A 10 /m 53B 50 /m 75B 10 I m 650 Ngl mM O~ O Incubation: 2 hours at
37C, 25% sewonwAsrieom human vol unteers A or B) respectivel y, PGRBERSORYUE Of
conpl enent . 18 COctober 2002 WO 991 $7151 PCTI EP99102711 51 Tabl e 13a:
Specific conplenment lysis (in % of HT-1080FAP clone 33 tunor cell targets
medi ated by human anti - FAP nonocl onal 28nti body 1 _AHC Source of human

serum HI1080clone 33: concentration of anti ! 10. 00 nml 21A 2.50
' m 22A B GECARSALICE i&%ﬁ@l%&%ﬁ%‘%@%@&& %gg 2.50 m 22B 0. 60
I M 22B 0. 15 mg.g,ﬁH@ %nc@‘d%%@r %% 00 Inm22C 2.50 M 1 ~1C 0.60 Inl11C 0.15

| M 21C 0.00 m 33 IncC ours at 37C, 25% serum from human
volunteers A, B or C) respectively, as source of conplenent. 18 Cct ober
2002 WO 991 57151 PGI/ EP99/ 02711 52 Tabl e 15b: Specific conplenent lysis (in
%9 of MCF-7 tunour cell targets ne diated by nurine anti-Lew sy nonocl onal
anti body 3S193 Source of human serum MCF-7: concentration of antibodym

G3S193A_.10.00 /m O 2.50 Int121A.0.60.1.m 021A O. |l 118A.0. 00 / nl O0B
10. 00 | Fka ?%*é 50&9!%&518"@ 'Pﬁf'!LQLS%"WF)&S?FQ’H?L’!;“BF&?@G&HFBoC 10. 00

/m 122C 2.50 /M 023C 0.60 /mM 1 ~26C 0.15 Inl 120C O. 00 Ng/ m 11 i ncubation: 2
hours at 37 C, 25% serum from human vol unteers A, or C, as source of

conpl enent T%M@'éﬂ“'dﬂms@ﬁﬁtﬁgﬁ@ﬂmw@ﬁﬂﬁﬁﬂ9@:‘€N aNchheawy Heis @P?y)
(speci f %,
(peri ph%)(rgar{"é“%l@wg mcf%(t)r%h(s: Qféa)scéé?gﬁgﬁbf o gﬁﬁﬂ%ﬁﬂ%—)@ é%}EAP cl one 33:
Concent metic & Qca’ntltmdy as)dgscrlﬂ"édWAéFﬂQﬂ incubaBien |fcur ?ﬁ hd)urémhe medium was
H10. 000222. 0022 0.156330,,00033 i nc ian; h t .37 104
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WO 99! 5dudiibn RER/ HuneH 1B Likebantibody. The COS cell supernatant containing the chi-

meric F19 antibody was analysed for its ability to bind to HT 1080 cells (see example

13) expressing the FAP antigen on their surface.

Transfection of COS cells using electroporation

The mammalian expression vectors pg1d105 and pKN100 containing the chimeric
or reshaped human heavy and light chains versions, respectively, were tested in COS
cells to look for transient expression of F19 antibodies. COS7 cells were passaged rou-
tinely in DMEM (Gibco BRL cat. #41966) containing penicillin (50 1U/ml), streptomycin
(50 ng/mi), L-glutamine and 10% heat-inactivated gamma globulin-free foetal calf serum
(FCS, Harlan Sera-Lab cat. # D0001). The DNA was introduced into the COS cells by
electroporation using the Gene Pulsar apparatus (BioRad). DNA (10ug of each vector)
was added to a 0.8 ml aliquot of 1x107 cells/mi in Phosphate-buffered saline (PBS, ca*
and Mg** free). A pulse was delivered at 1,900 volts, 25 uF capacitance. After a 10 min
recovery period at ambient temperature the electroporated cells were added to 8 mi of
DMEM containing 5% FCS. After incubation at 37°C for 72 hours, the medium was
collected, centrifuged to remove cellular debris, and stored under sterile conditions at

4°C for short periods of time, or at -20°C for longer periods.
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positive endocrine cells in the islets of Langerhans (A cells) were
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par enchyrmal Cgﬁ’Hnaianresults show that chimeric F19 binds specifically and with the ex-

pected avidity to the FAP target.




normal adult organs. Anti-FAP inmunoreactivity was only observed in a
subset of endocrine cells in the pancreatic islets, presu

gl ucagon-producing A cells, and in 18 Cctober 2002 WO 93??%%"1“3302

PCT/ EP99102711 four of nine uterine sanples tested, representing subsets of
stromal fibWeWPEHEE in these tissues. | munohi stocheni cal BAHERR{0371df | AHC
I n normal human tissues and FAP-expressi ng human carci nomas showed

i ndi stingui shable patterns of binding for LAHC, cF19 and nurine mAb F19.
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The construction of the first version of reshaped human F19 V| region (La) was
carried out using overlapping PCR fragments in a method similar to that described by
Daugherty B. L., DeMartino J. A., Law M. F., Kawka D. W., Singer . I. and Mark G. E.
(1991) Polymerase chain reaction (PCR) facilitates the cloning, CDR-grafting, and rapid
expression of a murine monoclonal antibody directed against the CD18 component of
leukocyte integrins. Nucl. Acids Res. 19: 2471. Ten oligonucleotides were synthesised
that consisted of five primer pairs, APCR1-vla1, via2-vla3, vla4-vla5, vla6-vla7, and vla8-
APCR4 (Table 3 and Figure 28). There was an overlapping sequence of at least 21
bases between adjacent pairs (Figure 28). APCR1 and APCR4 hybridised to the flank-
ing pUC19 vector sequences. The mutagenic primers were designed such that their 5'
end immediately followed the wobble position of a codon. This strategy was used to
counteract the gratuitous addition of one nucleotide to the 3' end of the strand comple-
mentary to the mutagenic primer by the DNA polymerase during PCR (Sharrocks A. D.
and Shaw P. E. (1992) Improved primer design for PCR-based, site-directed mutagene-
sis. Nucl. Acids Res. 20: 1147). The appropriate primer pairs (0.2 pM of each) were
combined with 10ng of version “B” of reshaped human L25V, region cDNA, and 1 unit of
AmpliTaq (Perkin Elmer Cetus) DNA polymérase in 50p1 of PCR buffer containing 10
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conpl exPCRA‘ ea\tlz\iaon anc? ﬁi'le \ﬁaile APCR4 pair of PCR primers. Finally, PCR products A and H

were assembled by their own complementarity in a two step-PCR reaction similar to that

described above using RSP and UP as the terminal primers. The fully assembled

fragment representing the entire reshaped human F19 V| region including a leader se-

quence was digested with Hindlll and BamHI and cloned into pUC19 for sequencing. A

clone having the correct DNA sequence was designated reshF19La (Figure 29) and was

then subcloned into the eukaryotic expression vector pkKN100. The DNA sequence of

reshF19La cloned into pKN100 is shown in Figure 30.

The second version of reshaped human F19 V| region (Lg) was constructed using
the same scheme as that described for La but where via4 and vla7 primers were sub-
stituted by vib4 and vib7 respectively (Table 3). The DNA sequence of Lg is shown in
Figure 29.



18 COctober 2002 WO 99157151 59 PCT/ EP99/ 02711 substrate for the final
reaction product. The sections were counterstained with So(#}égaéoxyl I n
and exam ned for antigen expression. The normal tissues teste not

react with either LAHC or cFl9 in the experi nments (Table 1 ). The nornal
human pancrwegesmed as positive control showed LAHC and cPRPGI/ERMMEIMY in a
subset of endocrine cells in the islets of Langerhans as previously
described for F19. In addition, binding of LAHC and xFI 9 was seen in the
tunor stromal fibroblasts in the brea88 carci noma sanple.

| mmunohi st ochem cal anal ysis of normal tissues from nouse, rat, rabbit and
cy nonolgus failed to detect any binding of either LpHC or cFl19, in the

exper | Tont 83Kk Vgt of ASnSELFREHaR 293 WRLBOTLaL EH RO 1R

Tabl e 20: | ssue secti non- human speci es, as de

t er m n&@Lik@ha bxtemebmm rsmagenais &it fﬁomTSHatagengp'élhm@s:mgb lsite-Cy nonol
usBrai n, -Cerebral cortex atocytes .- Port al

triad- dlrected mutaggﬂasxsggﬁgﬁ was'&rq/ré)gnpd according 6 t%e manLRactur s instruc-
tions, using reshF19La in pKN100 vector as double stranded DNA template. The muta-

genic oligonucleotide primers F19Lc-sense and F19Lc-antisense (Table 3) for use in
this protocol were designed according to the manufacturer's instructions. Briefly, both
the mutagenic primers contained the desired point mutation (codon TTT at Kabat resi-
due position 49 (Phe) changed to TAT coding for Tyr) and annealed to the same se-
quence on opposite strands of L, in pKN100 vector. The point mutation was verified by
DNA sequencing the entire V|_region. The DNA sequence of L¢ is shown in Figure 29.
To eliminate the possibility that random mutations occurred in the pKN100 during the
PCR reaction, the V) region was cut out of the pKN100 vector as an Hindlll/BamHI
fragment and re-subcloned into an unmodified pKN100 vector cut with the same two

restriction enzymes beforehand.

TABLE 3: PCR primers for the construction of reshaped human F19 light

chain variable regions

1. Primers for the synthesis of version "A"

F19via1 (36 mer):
5' GTCATCACAATGTCTCCGGAGGAACCTGGAACCCAG 3’

F19via2 (29 mer):
5' CTCCGGAGACATTGTGATGACCCAATCTC 3'

F19via3 (45 mer):
5" GAATATAAAAGGCTCTGACTGGACTTGCAGTTGATGGTGGCCCTC 3'
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34

F19viad (72 mer):
5 CAGTCAGAGCCTTTTATATTCTAGAAATCAAAAGAACTACTTGGCCTGGTAT
CAGCAGAAACCAGGACAGCC 3’

F19viab (44 mer):
5' ACCCCAGATTCCCTAGTGCTAGCCCAAAAGATGAGGAGTTTGGG 3

F19vla6 (67 mer):
5 TAGCACTAGGGAATCTGGGGTACCTGATAGGTTCAGTGGCAGTGGGTTTG
GGACAGACTTCACCCTC 3

F19via7 (53 mer):
5 GTCCCTTGTCCGAACGTGAGCGGATAGCTAAAATATTGCTGACAGTAA
TAAAC 3

F19via8 (33 mer):
5' GCTCACGTTCGGACAAGGGACCAAGGTGGAAAT 3'

2. Primers for the synthesis of version "B"

F19vib4 (72 mer):
5 CAGTCAGAGCCTTTTATATTCTAGAAATCAAAAGAACTACTTGGCCTGG
TTCCAGCAGAAACCAGGACAGCC 3'

F19vib7 (57 mer):
5 GTCCCTTGTCCGAACGTGAGCGGATAGCTAAAATATTGCTGACAGTCATA
AACTGCC 3'

3. Primers for the synthesis of version “C”

F19Lc-sense (34 mer):
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Oct ober 2002 WD 9915?7151 61 PCT/ EP99/ 02711 Exanpl e 90: Constructlon of cel |
| i nes produgbngsiki meri c and reshaped anti FAP nonocl onal mowEwsedi?es The

obj ective of this experinent was to denonstrate stable cell |ines according
to the invention expressing LAHC, LAHA, LgHg, LgHp, and cFl 9 in CHO DX4
cells. Stable cell lines transfected w36h humani zed or chineric F19

a1 RGBTSR THRC Gar AERIACTASREE° si ng- genom ¢ DNA deri ved

from each transf ect ant as tenpl ate. CHO D&44 cell s mai ntai ned under
serumfree conditions in SFMIf nmedium Lipofectin and SFMII serumfree
medi um VietSbcedntisensel(F4rman)G bco/ BRL. Geneticin and all restriction enzynes

Stv at agdn R B R P AR AT T I Fom e cori cel 1 & using

QaFilter Maxi Cartridges (Q qgen) as di rected by the manufacturer. Al DNA
preparatjons were exam ned by restpi |on nme die%estion. Sequences of
LAHC vark: ing to n 1 cor equenc

APCR1 (17 mer, sense primer): 5 TACGCAAACCGCCTCTC 3'
APCR4 (18 mer, anti-sense primer): 5 GAGTGCACCATATGCGGT 3'
RSP (-24) (16 mer, sense primer): 5 AACAGCTATGACCATG 3’
UP (-40) (17 mer, anti-sense primer). 5 GTTTTCCCAGTCACGAC 3’

Example 4:  Construction of the reshaped human F19 heavy chain versions A to

E (Ha - Hg)

Version "A" of reshaped human F19 Vi regions (Ha) was constructed using the
same PCR methods as described for the construction of version "A" of reshaped human
F19 V| region (La) (Figure 31). The template DNA was version "A" of reshaped human
226 Vi (Léger O. J. P., Yednock T. A., Tanner L., Homer H. C., Hines D. K., Keen S.,
Saldanha J., Jones T., Fritz L. C. and Bendig M. M. (1997). Humanization of a mouse
antibody against human alpha-4 integrin: a potential therapeutic for the treatment of
muitiple sclerosis. Hum. Antibod. 8: 3). Six PCR primers were designed and synthesized
for the construction of version "A” of reshaped human F19 Vi region (Table 4). PCR
products A, B, C, and D were obtained using APCR1-Vha1, Vha2-Vha3, Vha4-Vhab
and Vha6-APCR4 as PCR primer pairs, respectively. The PCR conditions were
essentially as described for the construction of reshaped human F19 V| region. A clone
having the correct DNA sequence was designated reshF19Ha (Figure 32) and was then
subcloned into the eukaryotic expression vector pG1D105. The DNA sequence of
reshF19Ha cloned into pG1D105 is shown in Figure 33.



vectors were confirnmed using an ABI PRI SM 310 Sequencer (Perkin-Elner).
Further information regarding the vectors and DNA sequenc S
avai lable in the prior exanples. Transfection of CHO %4@8?@%@&5 in

|l ogarithmc growh were plated into 6 well plates containing 1 m fresh
SFM 11 mediWeP¥Piism ds encodi ng heavy and |ight chai ns ofPGT(RPH927Hd or
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Version “E” of reshaped human F19 Vi region (Hg) was constructed based on the

PCR-mutagenesis methods of Kamman et al. (1989) already mentioned above:

For reshF19He mutagenic primer F19MsclHe (Table 5) was used paired with

primer F19VyHindIli (Table 5) in PCR reactions with Hc cloned in pg1d105 mammalian

expression vector as the template DNA. The appropriate primer pairs (0.2 pM of each)
were combined with 10 ng of cDNA of version “A” of reshaped human 226 Vy region in
100 pl of PCR buffer containing 10 mM KCI, 10 mM (NH;4)2S0,, 20 mM Tris-HCI (pH
8.8) 2 mM MgSQ4, 0.1% Triton X-100 and 200 uM dNTPs. Reaction mixtures were
overiaid with mineral oil and kept at 94°C for 5 minutes. Then 1 unit of Deep Vent DNA
polymerase (New England Biolabs) was added ("Hot Start” PCR; Chou Q., Russell M.,
Birch D., Raymond J. and Bloch W. (1992) Prevention of pre-PCR mis-priming and
primer dimerization improves low-copy-number amplifications. Nucl. Acids Res. 20:
1717) and PCR was performed for 25 cycles on a TRIO-Thermoblock Thermal Cycler
(Biometra, Géttingen, Germany). Each cycle consisting of a denaturation step at 94°C
for 1 min, a primer-annealing step at 70°C for 1 min, and an extension step at 72°C for 2
minutes. This was followed by a single cycle'consisting of a further elongation step at
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selected for resistance to nethotrexate. PCR anplification, followed by
restriction enzyne cl eavage of the | ight and heavy chain DNA produced the

t t
T brct d2 G0 AliEe Rk by daihg 8Fk ¢ TRt PER brodnBiityere MEh Bfdrdd®
Conﬁi t iapdputifiediirbnt & ZWE 46 ftlehdanMgarbeagedus:mg b Calmqmﬂkm‘egel\e&tfawmdulct S |
c a n.. Producer ce tra ect X nocl ona
R L T s L TR et b et e N e PR A s T o

ver e Cpbdu euﬁasna\eRGBstﬁHﬁ&ﬂ EhShé aiyeated weﬁMsccbh@mmmeﬁa lighavage of
t he reSU|t|n%§c@ products of bot’h their heavy and ?ng chai n vari abl e
I

r egi ondeshfigsicdoneg: »nwﬂé@ép&vrwshaﬁ@%'@ew Blee‘iaﬁ%e CaStHRIon ERanst er

ovary C |
vag 1o AEs S MoBNShEfLh rexianlo e} uhR DI e Hesi et matr O Vit
char actregipn seisioms amdhe mogplaasent indhe gddi0% expresbionsiestarnt Thet Hindljbant i t at i ve

=1 o RGN o s BB IRFREERLEANLS T o Sl ™'

(;xpr es;yenas Iau@kmozénonﬁnlsomp@tghtgg%m Bleg H:b%h%emt/vemtransfanng% iMthd ;g%;fay .

erumritree e S ahn - gr e nethaotr xate were optai ne romthe

Bi ot ec i l&%%%‘f BiategPn a%"’ﬁﬁ%’ %‘35 cRatainifg, iCitippfolop|esayefethen

Ger man¥cre@AtH fdrtRd bﬁés%néé %nalo%ﬁeepﬁﬁ@bﬂr@bhy bg\tﬁaebabbﬂ orf8blbgic¥RGAs-

mai nt ai ned under serumfree con 18 Cctober 2002 WD 99157151 6

PCTI EPSOVE2 Ang Qla@ksmsT 411989) Direcielonegiharagtegzation fror elapigs @ndveploni®t ai ned

fromG It e olis,
b?%’é Hﬁﬁgmef’a{s%l aih fe g%ﬂ%g 01?@%/1"‘,@&(1&/%%@ Iryes )Qﬂﬁﬁbﬁﬁérs@h@l@ﬁ anapP

I'N, USA 3889 p- Nitrophenyl  phosphate
t abl et $iucie ﬁﬁmaijsmg)tmmgeﬂaskmgrpmIcib(]ﬁrlvact@lséqueirmeiqweple anBN@dmmant i - human

SarPe DBHife BESES WhsiirgParkR GRS PR MRkt AR itg BTE bidfiitty brpniéd>) vere
A Grvi st vl Rseq“?ﬁt’é@ﬂ'bg? o ey ™"
ey PRE R C i Abop TRaRod sEange . BicklanyS ARt EanBon P LA e 4L

Cel | cubbmtisg wmmdhé.hqaﬁnnﬁgrn@mhimt@eb/ PS8! B8 'AH?JOOSH Y. Ve e 7aubaeg)RA and
mai ntained _in T-17 | asks in SFMI1l serumfree nmedi um w thout agitation.

The ne&?qy%f@ﬂh?'éﬁul'ﬂid’em DN Heingcray erianak ReatdenaluiRtieR 4ndsiaen i t hout

ant i bi PeitefBsofR! hid W?él@sé?ﬁﬁs(qggﬂ )Waéi'dnk!tdx P)e WRehRiqleYorsReRRhg pRIRd 9T ew
in small clusters. Wien the cells reached ationary phase, the medi um was

col | ecﬂé@iDﬂﬁdwﬂeﬁequmgedlsm h@hdeaawtlom Meclﬁmqees &3 5723))2?@#15?* needed.
P f
Cli(r); 1:) ?Qh%?hcgfgvglag Q"‘é}?@ﬁn‘% @a %&\E/\lgesn\@%ag r&%{ﬁfﬁﬂe 'gléh? E'gagar ose

(3 m bl-:aj32/ol ume). The colum was washed with TBS and preel ut ed once with
0.1 MNa citrate, pH 3.0 to insure that no | oosely bound material renained
on the colum. The colum was then imediately reequiiibrated with TBS and
stored at 4C. Spent culture supernatants were thawed and centrifuged at
10,000 x g for 30 mnutes prior to Protein A chromatography to renove
debris TAB&Em:IHﬁkﬁrmérls fantlm:]uahstmbtinm of redidhedrhumaref 19 hedvynelsaihoaded
onto the Protein um_ at 0. man using a P-1 peristaltic punp

(Phar nmaci a) an@’ @@'W?Hﬂﬁ!&“% %Yt he absorbance at 280 nm was

undet ectable. Elution of the antibody was initiated with 0.1 MNa citrate
pH 3.0 at approximately 0.2 m/mn. The elution was nonitored at 280 nm and
one nl 1fPenersdosthefsyhihesisl oftvessiomtAY i al were col | ected into




tubes containing sufficient Tris base pH 9 to neutralize the citrate
buffer. Protein-con 18 COct ober 2002 WO 99/ S7151 65 PGT/fd:’@g{ngHéoi ai ni ng
fracti ons were pool ed and concentrated using an Ami con filtration apparatus
with a YM30 filter and dial yzed agai nst PBS. The colum was i mredi ately
regenerated with TBS. Protein dye-binding assays were perforned with the

Bi oRad (Herculypggedaadsi fornia) protein determ nation kit, accorciiE@vmii he
manuf acturer's instructions, using bovine serum al bum n as a standard.
Human |1 aG ) ganma i mmunogl obul in) ELI SA ELI SA pl ates were coated overni ght
with 100 NI goat anti-human ganmma-chai n 3pecific al kal i ne

phosphat ase- conj ygated anti body at 0.4 ng/m in coating buffer at 4C
Coat i ng aﬁﬁ?‘g}?gﬂgf&e' enoved and plates were bl ocked with 2% BSA in PBS for

2 hours. BlETETATFCRETTGARERST BEATCITNCGTRGERTRACAGETEAOTKToACB!f f er was
replaced with anti body sanples or human I gGl standard diluted in dilution
buf fer, seri aIIy diluted in a 200 m volune) and incubated for one hour.
Negat i ve F%Uded di lution buffer and/or culture medi um of
nontransfect e(? ce? Wells were washed and 100 trl goat anti hunman kappa
chai n speBkl AGkAGAN & GAS PherdsSkGAH hAGHLCAT ARACH HTAGAEAGEG 5000 was
added and id%@ﬂt; d for one hour. Wells were washed and 100 NI reaction
buf fer was added and i ncubated for 30 m nutes. The reaction was stopped by
addi tion of 1 M NaOH and absorbance read at 405 nmin an ELISA plate

r eader. ? 2? 6Wgnal yzed by four paraneter iterative curve fitting.
Am no aci d )f s perforned according to nethods available in the
state of 5'hewmemwtwwmmmmmmwemﬂwﬂd¢ ed to
honogenei ty_ggé _g Protein A affinity chromatography. ELISA assays using
human | gGL 2 EABACT GPAPEL BT B BHC recoveri es exceedi ng 70% The purity
of the material was estimated to be >90% by SDS- pol yacryl arni de gel

el ect rophoreS| S. Represent ative expression data and typical purification
yi el ds ar&'Svhedi71 merkabl e 21. 18 Cctober 2002 WO 99157151

PC TI EPOSEOANACT REAKRR A RAGTRONAS UL JBLE ARECTTONICETABBCAR! ds FAP

anti body proteins in |1s AntibodyExpression levels in crude nedia
sanpl es EL@W@¢$A%%@§§&V@A@G@S% eld inproverent urified

anti bodyLAHC7-10m /1-5-7m | I 500- 700LAHAS - 7 m/I~ 3 - 4 m 11300 -
400LBHgO. 5-1 m11-0.2-0.5m/120-50LBHp0.8-1.5m 1t-0.3-0.8m/130-60Chi neric
F19- 0. 02FHAvhea (@3 oer)n | 1 1 Representative expression data for each of the
o o A7 SBERAAERE T OB ER ARCERIAI LB TR P BB TRE T ! &1
Protein A agarose aftinit romat ograp y were based on proteln dye-binding
measur errentﬁsGbﬁTGEACbHBirCCem | g using BSA as a standard. Exanple 72:

Bi ndi ng of nonocl onal antibody LgHC to isol ated reconbi nant hu nman FAP The
objective of this study was to characterize binding of LAHC to isolated re
conbi nantF taviva6 (48ARer):

5" CTATGGTTACGACGAGGGCCATGCTATGGACTACTGGGGTCAAGGAAC 3'

2. Primers for the synthesis of version "c”

F19vhc4 (71 mer):
5' TAACTACAACCAGAAGTTCAAGGGCCGGGTCACCATCACCGTAGACA
CCTCTGCCAGCACCGCCTACATGG 3'

3. Primers-for the synthesis of version "B" and "D"

F19vhbd6 (27 mer):



CD8- FAP ELI SA ELI SA pl ates were coated overnight with 100 NI of rmuse
anti-rat antibody (Sigma Chem cal RO761 ) at 1:2000 in Coﬁtbﬂﬂbg
4C. Coating anti body was renoved and plates were bl ocked with 2% B |n PBS
for one hour. Al subsequent steps were perfornmed at roomterrperature.
Bl ocki ng bu{degis7nes repl aced with 100 m of 1 Ng/m rat arddgriEpe@omnt i body
(Pharm ngen 01041 D) and incubated for one hour. Plates were washed and 100
pL CD8- FAP cul ture supernatant (see Exanple 14) (1:2 in PBS] was added and
allowed to bind for one hour. Plates 8re washed and anti body sanpl es were
added (fwosf i i, LUt I PO NI volune and incubated for one
hour . &%ﬁ%&@%@#@%ﬁﬁ&ﬁ@ﬁ&% gG and/ or cul ture nmedi um of
nontransfected cells. Wells were washed and 100 NI of horseradish
per oxi dase (HRP) COI’IJ u at ed m)use ant i -human IgGl antl body (Zynmed 05-3320)

: i 9 REES 916 @8t ober 2002 WO 991 57151
67 PCTI EP99/ 02711 and |ncubat ed for one hour Welts were washed and 100 NI
HRP substrate, (azino-bis (3-ethylbenzthiazoline 6-sulfonic) acid, Signa
Cheni c APORDU mervsemseqdided):and i nS'ulBEEGAPNCEBCETATIC3'. The reaction was

stoppeg,:.l(l%i3 jtion of 1 M NaOH, and ] 490 nmin an
ELI SA pl a f@a’&?gp a'&e%e[ﬂs‘?§%?re an%%@d%%f%ﬁ?gﬁﬁ curve iterative
curve fitting. Alternatively, plates were coated directly with cF19. FAP
(reconbi nant human FAP, see exarrpl e 13) was allowed to bind to these pl ates
as above and biotinyl ated LAHC ( ngr/m was then added. Anti body binding
was deTA&LESWI t h mmepf%ﬁhem jctigataf reshapes, bumesl kit heawt i on of
menbr ane- bound hu FAP 112 cells or control 293
cells were washed w EQEEE é@%gé}\;\n&q?ﬁ%i % Triton X-714 in Tris-buffered
saline. Nuclei and debris were removed by centrifugation at 10,000 x g. The

superna Ignt S haset- artitioned,(,Estreicher A) Whlend A Belin D,
Scheunrng—@éﬁf%éfgg—wgi—@w L zation of the cellular binding site for
t he uroki nase-type plasm nogen activator. (1989) J Biol Chem 264: 1180-1189)
to enr‘:i menbr ane proteins. The det ergent phase was collected and dil uted
in buf Mé%'llﬂea(ﬁﬁlrﬂ% f”%sEﬁfﬁ en BB (Cal bi ochem) to prevent reaggregation
of the Triton X-114. This material was subjected to Concanavalin A agarose

chromat ogr (Ret Garin-Chesa P, Healey JH Su SL, Ozer HL)
Senvans Gk TRIGECCAPCRS BOTS T CEANRGOAST GHAT BOTETATIGACTEARGETE of t he
fi brobl ast a,ggévatl on protein in normal and transfornmed cells of
nesenchK dl neur oect odermal origin. (1993) Cancer Res 53:3327-3335).

Bi oti ny EQ%@MGTEF@CWGQM%Q) was di al yzed agai nst 50 mM bi car bonat e
buffer and biotinylated wwth a ten-fold nol ar excess of

sul fosucci ni m dyl - 6- bi oti nam do hexanoate (NHS-LC 18 Cctober 2002 WO
99J571& Primers hybridizing to the flanking pg1d105 mammalian expression vector sequences

HCMi (28 mer, sense): 5' GTCACCGTCCTTGACACGCGTCTCGGGA 3'
Hucy1 (17 mer, anti-sense): 5 TTGGAGGAGGGTGCCAG 3'

Example 5: Reshaped human F19 antibody concentrations in COS cells super-

natants

COS celis were transfected with one pair of a series of reshaped human F19 anti-

body constructs and the human antibody concentration was measured using the



68 PCT/ EP99/ 02711 biotin, Pierce Chemcal, Rockford, Illinois, USA) for 2
hours at roomtenperature. Un reacted product was renovegg bytdp2062d

m crodialysis in a mcroconcentrator. Transient transfections COS-7 cells
(Anmerican Type Tissue Culture Collection, reference nunber CRL 1651 ) were
cot ransf ecl,§@qs€! ectroporation with the heavy and |i ghtecamerowozrect ors en
codi ng LAHC. Anti-CD8 nonocl onal anti body was inmobilized onto mcrotiter

pl ates. CD8-FAP from nmedi um of insect cells infected with CD8-FAP

bacul ovirus was allowed to bind to the®e plates. Spent nedium from COS-7
cell cultures transiently transfected with two separate vectors encodi ng
LAHC waldGHKeama FL5A as dasaike 'Hcfé‘anlp@m%'he wel I's containing the i nmbilized
CD8- FAP_ LAHC bound to isolated i mobilized CD8-FAP protein (Figure 35).

Cul ture supernatants from nock-transfected COS-7 cells failed to
denonstrate binding. Reconbi nant menbrane-bound FAP from detergent extracts
of 293F I .cell t i Yondis .

"rrobi | ABKEA. chieneEop e el oo G5 Rl Rupere,

pl ates. Biotinyl at eatantsiC bound reconbi nant human FAP i mmobilized with cF19
(Figure 36j in a concentration-dependent manner. LAHC recogni zed isol ated

i mmobi | i zed reconbi nant human FAP carrying the epitope for nurine F19. LAHC

bound tfo botTrapbfedtédd Antiddyccbrhponsntect cel | g, as HWelmarapl/RAP protgin
produced in 293FAP 1/2 cells Culture supernatiants from COS7Z cells -
transfe iRer heavy Kanrpa lightichaini n |veGancendration ig/Mmilbc! or

wi t houtl DNA ( Corida ol ) werelcol |l ect edat hree_days posttrad€ilection - FAP

was i mmobilizedHia an anti-CD8 antilbody as ddscribed if.%8he text. $erial
di lutigns of théddCOS7 supefnatants were all owgd to bind1tad the i mmobilized
CD8FAP {and subsequently detected w )3 an HRP-gonj ugat ed0aitt i - hunan || gGl
anti body. 18 Gxf ober 2009 WO 99I5{]5] 69 PGI/ EP99I 0273,15 Det er gen
extract[s of FAP3gxXpressi ng|Z93FAP T/ ¢ cells orf control 89% celTs welle
serial fy ot uteqyand added|t10 cFl9-¢Qated m crjotiter plafgps. Biotinyl ated
LAHC wags—adted gqid—bindingof biotT pyiared LARC Was det g@gfd W T h
HRP- confjugated | €t avi i Exanpi §,13. chargcrerizari gig7o1 HI-TO80
fi br osgreoma—cely s—and—293tuman _eﬂip_D/UTl'FC kirgney cet Tsylgransfected|wi th

CDNA f ASt—act vl rom proterm (FAPy 542 cetT=sun f ace,
nb i ¢ ; bbb o i caAr Lo a0 Jdo: . . bd

menor a 4 He—Carfes—— thne—T1I3 rope—angg7S ©Xpresse on

tunor gt+ere} :;;Fﬁ obl-asts—-CeH—Hn expressing—tecorbtt L'“L” FAP-prot ei n

and matlched—cofdl s 1 acki-ng—FARwer8-generat-ed—F-or—the=character+zat i on of

anti - FAP nonocl onal anti bodies. Cells used were HT-1080 cells (reference
nunber CCL 121 ) and 293 human em bryonic kidney cells (reference nunber
CRL 1573) were obtained fromthe Anerican Type Cul t_ure,%cthon

(Maryl ahBBLESR) . TResbaped hwman FiBeatikedy cosrepiratiens ip SENPURFY-.

Ceneticin and ail Lagfdtscti on enzymes were obtai ned from Boehri nger

Transfected Antibody components Human y1/K
Heavy chain Kappa light chain concentration [ug/ml)
Ha La 2.00
Ha Lc 2.50
He La 2.90
He Le 3.00
He La 2.80
He Le 3.50




Mannheim DNA for transfections was purified fromE. coli cells using
QaFifter Maxi Cartridges (Q agen) as directed by the m%ag%&p?oo.ﬁll DNA
preparations were exans ined by restriction enzynme di gestion. Vector
sequences were confirnmed using an ABI PRI SM 310 Sequencer. Further
i nformat i onwoaegsaridi ng the vectors and DNA sequences enpl oyerdi/Bess/oraen
described in Scanlan MJ, Raj BK, Calvo B, Garin-Chesa P, Sanz Moncasi M,
Healey JH, A d LJ, Rettig W. Mol ecular cloning of fibroblast activation
protein al pha) a nenber of the serine4brotease famly selectively expressed
bl el B  Fnmbrt 98BI Rhes YR HarAfaarcC
USA 89 10832-10330. peefr deposrted 11 Genoank
(accessellsy nunber HS09287) . 18 Cctober 2002 WO 99157151 70 Cell culture
and i munoassays PCT1EP99/ 02711 HT-1080 cells were transfected with 1 ng
DNA using Transfectam according to the manufacturers instructions. Human

enmbryoni ¢ RBoff@¥ndagliziee éﬁeyﬁé@védtéz%iﬂm1(ﬁﬁam pgwcwﬁamgﬁnﬁ@h%e-

transfection (Braun MR Buckley NJ; Jones SVP; Bonner Ti. Ex pression of

cl oned tweer the Yariable-arg,ther canstand regiess waichis serppved during therrreerssaaf:  450455)
wth 1 ; 7 / I i i i fresh
medi um%gﬁt a nisgfé\“@%?v%ﬁ’éﬂ%to%@? F%ﬁd@’r&ll@%nmesgﬁmgﬁjedj %\%éé]{t(gg"c’gn%g?ggm&ned by
i munofal NAdeeembipation betweesdtpe desvy ar ight ¢bsiy splied donoReitas apdthe

Garin- Y r . : ; dd LJ. Cell-surface
gl ycop%@ﬁﬁ@ogmg%% %grg‘glgﬁaggé ‘%&%@Eggwgﬁggﬁssi on in normal and

mal i gnant tissues and cultured cells.(1988) Proc Natl Acad Sci LI SA 85:
3110-3114. I nmunoprecipitations with cF19 were perfornmed with netabolically
| abel l ed cells as described in Rettig W, Garin-Chesa P, Healey JH, Su SL,
Qzer Higxanidle@d) MNiofl &itBmetfic ahfsid of ROBIMIihG 'of 8R4 9 MRl OHRtb F AP uct ure
of the fibroblast activation protein in normal and transfor cell's of
mesenchymal and neaxpsessivddrumangellgi n. (1993) Cancer Res 53: 3327-3335.

HT- 1080 and 293 cells were tested for FAP antigen expression in

i mrunof | uores cence assays with anti-FAP anti bodi es and were found to be
ant i gen- nejhe ability dirlay¢ éx bindrto dbth rezsebirs it andi dritdobBARody egmressed EARI t ed
in theog%gﬁrﬁti on_of GFt:n ticin-resistant colonies. Isolated colonies were
pi cked "an S 5(?@%’856??? nof | uorescence for FAP expression. Two cell
clones were identified, designated HT-1080FAP cl one 33 and 293FAP 1l 2,

whi ch exprgss cell, surface-bound FAP protein, .as recqgni zed 9

ant i body. iﬁ%ﬁﬁ?mg'edva%w&wfrd; i‘lf%ti’é‘ﬁ"?é*!ﬁg@érﬂﬂwf Pﬁ%@%?'&@’l@%nd 293FAP
112 wi Bbtichatlradg FAFOeHrEsdIhd MFEQHtﬂlﬁn&Eldméde‘e%Eshﬁéﬁlrﬁé@{,!é?ﬁl.,oéaﬁé@ FAP
prot ei q I nmgnogrem pitation of radiol abeiled FAP protein with cF19 from

ext r acti88o93&x 132} il FAP1EARSIactas PHMaDAURAW eqlbinesvereaised asicelidgrap 112
celI's gpgelkst Eﬂlggw(%s%qﬁgéﬁ@d in &to @?fétﬁ@g%y%v%ﬁ)]aﬁﬁé%;re@rwﬁgxg %)%%QIZ?H

4
pearance of a odal ton Dband after autoradiography. and T's not
det ect §8seas well asrhy dhs isbibifcnaeféect on thebisging ofgithen saurine BtfBorelimedst r act s.
Two St@b’lg/aﬁﬁ-ﬁﬁﬁfé‘rﬁfb%ﬁe‘éel | I'ines, HT-1080FAP clone 33 and 293FAP |12,

express FAP on the ce surface as deternmined in i munol ogi cal assays with

anti-FAP mAbs. Neither parental HT-1080 cells nor parental 293 cells

eXpress deAl‘?tﬁ}o%@searloec\:/e‘?ll i%egfus'é@"alere F19 (murine monoclonal anti-human FAP an-
tibody, 1gG1 subclass), migG (murine immunoglobulin, IgG class), cF19 (chimeric
monoclonal anti-human FAP antibody, IgG1 subclass), LAHc (reshaped monocional
anti-human FAP antibody, IgG1 subclass), higG1 (human immunoglobulin, IgG1 sub-
class), MF-SH (human malignant fibrous histiocytoma cell line), HT-1080 (human fibro-
sarcoma cell line), HT-1080FAP clone 33 (HT-1080 cell line transfected with cDNA en-
coding human FAP). Antibodies were biotinylated as described in examples 8 and 12.



Exanpl e 94: Generation and characterization of CD8-FAP fusion protein A
sol ubl e formof human FAP (fibrobl ast activation protei n}gQetéthes 2002 m of a
CD8 FAP fusion protein was produced in insect cells for the
characterization of LAHC containing the binding site for anti-FAP mAbs.
Murine CD8 was chosen to permt secretion of the protein and to provide an
addi ti onal it ag. The cDNA encoding the extraceltul ar j CDB
consi sting o%otgﬁ%?ﬁrst 189 am no acids of murine CDBa (Genggﬁﬁpdﬁ/@%ES),
was |inked to that of the extracellular domain of FAP (am no acids 27 to
760), essentially as described by Lanegpet al. (Lane P, Brocker T, Hubele
S, Padovan E, Lazavecchl a A I\/bConneII Sol ubl e CD40 I| and can repI ace the
normal TDiredtbindind ¢ ) FA the; surihage @fmtmnamtumour@egllm | - dependent
activation. (1993) J Exp I\/bd 177 12D9- 1213) usi ng standard PCR protocol s.
The F authenti C|ty of all clones was ver'rfied by DNA sequencing. The
resul ti ng DN&10kselisrofsies turdowmteti lmlemmlr_mmlgmmomerelmmbateugmﬂ) theerid-

t f f Sf | | t th th t I t

of “the. rUEaPd RHREBEDRBIoh 1 ob SLOPOVAT Bl & TaHeBTE G 2 i ehal
(Bacul omumezﬁmrr@qaam s\l?ﬁv‘eﬁiéhted\\dmbl% dboihg Séant albunéh IagsA) wr BB)miM d¥er

LK, Luckow VA, (Eds.) ord University Press: New York, The spent
medi um dfFe+PipsesucRily: celisavere washad Mg Hjth ZHPbeft%%Sweﬁwne@es %’rﬁ* @IDs- FAP
bacul ovippg sféﬁéleﬁ-@medj@f{ﬁ1 W@sﬁobheﬁé a%tﬁi?%ﬁh@%%tmurﬁéﬁ lg@ﬁﬁ'f(‘f-' fugati on.

The CD8- FAP SA (enzyne-|inked inmunosor bent assay) has been descri bed
above ( EﬁhﬁﬁﬂéDmval a%eoamaberreag@otzwmagge@mw incp a@mfmw?qommsect
cell culgprgs infected with CD8-FAP virus secreted a fusion protein into
t he medi um which carries the F19 epitope and is recogni zed by an anti-FAP
antibody (Fig ure 1 ). Neither the cell culture nedium al one nor nedi um

ant | booy e ia s ol GBS s ot ce i iR, Plaflcdlish et AR 28k ity

i nt o t hehewdiicatedtonaeintratien of biptintlaatied afi1ldtin mastal @uhlmroé Ok PB& ant from

cells inf ec o) nstruct d not ¢ n anti aring the
F19 epi tBpR'E "}fnim?fiWBﬁég/o g% tJ8f 8&5@’" %geé'%swgn {Pc‘g %%?ng celgl s
?nd CD8-With2 maaf BBS\{\I]I:bstu@pgﬁddd’mtmE rﬂpiftRBEsm%aegulenmdmtwmm dpidper nﬁt ants
rominsect S Infec W t rec nt oV t her
b FAD el EDADPInEL 30 i Bee Mot @ dngiar e Pt BT iRt AsCr | on.
Cei | culdedbrddrpedagsnyi t hout cells was used as an additional control

(medium. Serial dilutions of these materials were added to anti-CD8
anti body-coated mcrotiter plates and allowed to bind. cF19 (1 ng/m) was

subsequent | wensldere agsin ddsau8 dwice viathel mi e wad G&&p@ﬁ@ecﬁﬂtae&taedow.rﬁélof

horseracbg ?rom dase- conj ugated anti - human ant |
mi of PBS supplemented with 1% paraformaldehyde (PFA) and kept on ice. Single

cell fluorescence was determined cytofluorometrically by analysing the cellular green
fluorescence at 488nm in an EPICS XL (Coulter) fluorescence-activated cell analyzer.

Competition of L_A H_C_ for binding of biotinvlated cF19 1o cell-surface FAP on FAP-ex-
pressing human cell lines

5x10° celis of the tumour cell line under investigation were incubated with the
indicated amounts of unlabelled test or control antibody added together with 1 pg/ml
biotin-labelled cF19 antibody. Subsequently, cells were washed twice with 2 mi of PBS,
* resuspended in 0.2 mi of PBS supplemented with 1% BSA, 1:40 diluted streptavidin-
FITC (Dianova) as secondary reagent and incubated for another 30 min on ice.



18 Cctober 2002 73 Cat~rrrs 1. An anfiibQy protein having the

conpl ementary determ ning regions of the nonoclonal anti Rgdyctbdér 2002CC
Accession |Vo. NB 8269), said antibody protein specifically binding to
fibrobiast activation protein) characterized in that it has franework
m-iificatfons resulting in the inproved pr4ductbitity in host cells as
conpar ed tovwip6dishgl eri ¢ anti body having the variabl e regi eaI/rsyb2it and
foreign constant regions. 2. An antibody protein character(sed in that it
has a variable fight chain region and a Friable heavy chain region
according to claim1, each joi ned to a4Buman constant region. 8. The

anti body praqtein of clal m 2, wherejin,s n consta n of t

T ght - chal nCPE el ihen HaRbiss e i 2Bt S e Sshauain b Sto imeialor
claim 2q, S/wﬂepgsrdup@mxﬁemémmmsimbna%pmn We. ShgideaMuoréstehck was hunman
gama, | const ant a. An anti body Rr otei n accordi ng ko any one of

cl ai ms eteanmedcqm @ﬁﬁg@a"y hy ﬁnakysmgé explidargrean ﬂﬁQ’@ﬁC?W%@Hﬂﬁ@"ﬁ%m a
sanpl es I body yield exceeds the
expr ess”ﬁ%ﬂ Eeve r‘%&‘?@ﬂ“ﬂ%@ﬁgf?ﬁ@@gf*ﬁ%”9* é|rm3rl o anti body w t hout
framewor k nodftieations by at Ieast a factor of 1 Q 6. An antibody protein

according t n e of a| t 0 ~at

expressi on @8@'&%@%"@#&3’& h’g@i a ?rﬁ%%ngggérggg‘?er%(ﬁﬁeg%y Q&ag%lﬂ or

pur: L [ egARtr:]tt-éﬂw@bth ed HI- 108OFRXR ddlbn_ébﬁ hexEresIsicun ctwﬂa_bml MNo bmugmftbcaltl on
yield o e chi ntipody w tho mewor k nodj fications t | east
2! Fact orAbmeaaivaFifafheal v Seteriahie bR S et ny 1o Aed bPle g 4 o
char act ghfhtration Ba Sbemde‘ht MHRS % AOMIaAVAF-SH cENsEIRIOFBHbES I B8 Sing FAP
determ ned by ElI.ISA andlar purified antibody yiel d exceeds the aXpressian
| evel afkibtg 10lr i f| cation yield of the chineric antibody w thout framework
nodi fications by at least a factor of 100. $. An anti body protein according

t4 any one of clainms 1 t4 7, characterised in that tt displays inproved
produci bi i i Biptinylatedlciri@didunddelhusnan H1-81 080Falfeeiodd 82 (Tabl® 11)inea acmdeluedy

protein ordin | ai rein es

Rt or "B gehelehf EaeReENG BRGE o GrE RIS AR e 0T S8 IS Sny one
of cl ai (Wable 12).9, wherein the amino acid in Kabat position 87 of the Ifght
chain region |Is not asparagine. 11, The anti body protein Q& claim 10,
wherein the am no acid in Kabat position 87 of the light chain region is

sel ect ed frmﬁdmgmtdtmylate@wm@tHt-w&omm@loﬂéas tells whsinhititedigotr ot ei n
cid in Kabat position 87 of the

of claim19, eFr sai d dramati c amnog

| i ght cH'é{Phe'}egg‘i an Ef'ld uplabelied babe (T8RN al ani ne. 13. The antibody protein
acrordlng to any one of clains 1 to 12, wherein the amno acid in Kabat
position 3G of the light chain region is selected fromaromatic am no

aci ds. 1~4.Chimesaantiduynan bARimongdenal iantibedy anl anwebas esdiaped humam 3 t hat

cont ai n&ttmnsﬁﬁ:v@bﬂnﬁnéaahagrﬁ-‘of:&?E Hﬁgﬁaﬁtﬁé RopReShohl tbibind\dirkly! P NW

2. 15. An antib cI)ro ern aracterised in that the variable
regi on lefFAMBXpregsad emhumanceliipes eitheyendoaanously iedpressing e peateineer f ort h

in SE4 ims 1
to 15 (Taredet i GoneAdigRy TRCHRIRBIRA Al B R bRl dodad, 1= 1
8~W | D pendest. Biding\of biotinyletbd qﬁ1(9tcmuid bé imhibited uﬁbmihanmtteﬂed sEd9iand t hat

t he var+’ﬂa>[§a%% r%%i on of the light chain is encoded by a nucl eoti de sequence
as set for Pr]i‘ A NO 5. 18. An antibody protein according to any one
of Gainms 1 to 17 containing a vari abI e regi on of t he heavy chain as set
forth In a

E o Al tib
according t on ?ﬁ%"'@ﬁ%ﬂ%@'f\’gs ?legyy q'rﬁct H'&E" é??%m?‘@%nf@g?fo egt ?' o "
heavy Cﬂﬂﬂdllﬁg t@g@ﬁ@m&ysﬁéd’m&%%hmermsm Ashaséd LR MUMap~Q | D NOs:

7, 9,
monoc??onal antibodies to cell surface expressed FAP.



18 COctober 2002 75 20, An antibody protein according to any one of clains 1
to 14 containing the variable region of the |ight chain $&0stibetr@0021 i n
S~G- II~ NO 2 and the variable region of the heavy chain as set forth in
S>=Q ID NGs; 12, 21. The antibody protein of claim20 characterised in that
the variable region of the light chain is encoded py a nucleotide sequence
as set forth (n S~4 A NO 1 and the variable region of the Q%%P\é g_nﬂn IS
encoded by a WQOYHS) de sequence as set forth in S~Q1i7 NOF Y

anti body prote(n according to claim?20 or claim21 containing the constant
region of the light chain as set forth In S~Q ID N(3: 20 and the constant
region of the heavy chain as sat forth in s~Q 1D NGO 22, 23. An anti body
protein apgsled:ng t 0 BIANING6f Aiti-FAR aftibodies ISHTD8OF A clonelFs dsmnsg t he
variable region of the light chain as set forth in S~& iD NO 2 and the
variabl e region of the heavy chain as set forth in s~QID Nt7s: 8. 2A~. The
ant i body haracterT, abte Tegion of
the ligh @Bﬁ%ﬁ@@ggéoﬁ%v a_nucl eot?ggngg%%g%:neaeg@e\égwforth irl S~4 1D
NO 1 ang the varfngbile regi onic~f tlgiheavy chaiak19s enclbded AHca
nucl eoti fle sequens®@).@s set Earith i n0.$2Q | D [NCt: 6.6525. A nuckew i de
sequence} enoodi rl gp@p anti body prot@Hp accdrdi ngi 68 any jone gfeecl al l1to
2~4. 2fi|{ A Teconipment DNA vgctor ¢hat aortai n~o,43nuGeZ[§ﬁ depgequenge of
claim, 26727 The Fgconbi nan DNA yggtar df Clap §y26, Bal d ggsor pelrl9 an
expressi prmvector. g, A nost|Teft @qﬁryrnc a Vag AT accpor di §33 0 ains 26

or 27, 2g,The host—cett—of—Tttanr28)—wherermsard host—cetrt—tsa
eukaryotio calf. ~0, Ths host cell of claim29, wherein said eukaryotic
host cell is a manmalian cell. 31. The host call of claim3D, wherein said

or aduci ng 31 Shody pPMAPRET AR AP AR dies ot -Ansfestad - 10FG0es O o

met hod conprising the steps of: (a) cultivati ng a host cell 3ccot~ding to

any one pf clains 2B tv 31 under conditions where sald antibody profein is
expr essefC@Rceptiptomekanthedy, and (b) | Mdgan upjescanae diensidy pr ot e| n. 33.
The net hod of CT gidfmps, WheT el 4GI0St gelr T Fqg mammat T g

pr ef er abfy—a—CHO 0.0°5 tett Hllﬁ rpe[rou OTOHT:u 32 0T 39" whier ei n
Bal d hosp——cett ls'mrimbl ectgd—w fg§y two ;l dSIII’Q:LPl cartYi TITé Hg expf essi on
units far—tirght AT hreavy- chatns— L.LthlT 19 /—\lroutlu blxzpl otei n
accor di n| 0 =~ ; retet rrov,ﬁ t—ant-bo g; gTUL CL nis
conj ugat pg—to—=a thﬁfé‘{fieb'*r'f% atyett- \J[J Theftant+hofy—protretn 511- €+aj m 35,
wher ei n set-d—therapettiec—agert—-s—a Fapeuti-c—atgent ect

e en the
TA™ A2 _U"FJ\/ L‘rTud\/l 19 LUIAYA A% rl UTTI
Xi ns

group consi sting of radioi sotopes, to ns, toxoids, |nflarrmat ory agents and
chenot herapeutic agents. 3T. The anti body protein of claim 3e, wherein Bald
radi oi SOtTQ%i%I s a 13-em tting radi oi sotope. 38._ The anti body protein of

clai m 37 A8 n sa$@¢%PSP§HtFJH%apgbgé!eééf’é‘ﬂf‘ﬁ"b?ﬁ'[%e group consi sting
of ' ~Rhsni um ' ~Rhenium ' ~l i odine and 9Yttrium 39. An anti body pntein
accordingto any one of olainsg 1 tp 2A~ characterised jin that it is
| abEl | edl. oncentration of antibody Mean fluorescence intensity

[ng/mi} higG1 cF19 LaHc

4000 0.6 3.6 2.8

2000 n.d. 3.3 2.5

1000 n.d. 2.4 1.9

500 n.d. 1.8 1.3

n.d.: not done



4a, The antibody protein of claim39, wherein Bald |label is a detectable
marker. 41, The antibody protein of clairrf ~0, wherein tgeostebscigyel e
marker is a detectable marker selected fromthe group consisting of

enzynes, dyes, radioisotopes, digoxygenin, and biotin. 18 Cctober 2002 77
42. An antwboodgripr ot ei n according to any One of claint 1 PGI/EP/0EUA| ugat ed
to an imagsabl e agent. 48. The antibody protein of claim42, wherein the

f mageabl e agent is a radioi sotope. 4A-. The antibody protein of claim43,
wherein said radioi s4fiape is a y~eni t49 ng radi oi sotopes. 45. The anti body

Compost TR 1ot a1 G kot RictBlirefr e iy .#'15-1085‘5%5@3%“9353%%? ke

to 24 and a pharmaceutically acceptable carrier, A~7, A pharmaceuti ~I

conpos-Lpgn—cgnLaLnggg_an_anLLbgdy—pLﬁE%rn—aeeepdknﬁﬁpgfany—ene—et cl ai s
35 to BEORRMBUBAA! ARUBOAY ca | y accepBINdIHOERTICEFe MIENSIX pharrft akeut i cal

conposiTion CONhE/ Ny an_ant | DERinaREEhBGAC COf 01 Biof cl ai s

42 to 45 and THHE0. Um,euu cafty acceR bt € carrfer. | cal

conpositiomnof \,Q 46—t pH¥8,—for st T the—treatnen of

'8 \fl eyt

t ax b e co ok o accocaait=t oA t )l oot it e | f
unor s e -eH53 t-aHO+S -e—aSSo teto—wWtrn—eactivate OLI’UIIG.IC+

br obl a$ts- Hasai-d—tWbr s are turprs—sel bt edfrom t he

cant er Lgroup. conéiOQ i ng-of clol orect a;b-Zap_gg_r S)—non--Soal I1 ell lung cancers,
br east cancer S) hé and neclk cancer IO-%\/ari an _clancers IQJﬁn cancerls,
bl addet_cancers, gdhcreatic lcancer : ic ~ncer®3o0f the Hrain. 50.
Use of an antibody protein according to anyonE of clains 1 to 24 in the
manuf acture of a medi canent far the tregtnment of cancer. 51. Use of an

anti body protein according to anyone of clains 3s to ~5 in the manufacture
of a neTaldart@nt f oBihdimg ofchiotiayiated cE4aatibody, to bon-ransiedtedyHT ot 080ai m 50
or 51, wherein the cgncer |Is selected fromthe group consisting of

col orectal cancer, ®88R-snal| cell lung cancers, breast cancan;, head and
neck cancer. 18 Cctober 2002 ~8 ovarian cancers, |lung cancers, bl adder
cancer pancreatic cancers and netastatic cancers of the brain 3. Use of

an ant @@mﬁqtnaboenoﬁaatmaczdydl ng to anyoMéaofﬂuempﬁ@cmmtqn@lt% in the

manuf acture—of [ﬁlg 0 agtrost—t Bﬁhﬂ&l&eﬁxﬁlg@i'“g' g “blﬁ'n | fe%uclf’fg oyl )
f | br obfasts: Sﬁ'dﬁ‘ of—art aﬁf oty ofjf Ot et rageorariy pgatyote af cl ai ns
39 to #—+or—d tTf"ng t+he—pgresenrce——act-vatgd—st+oeral—fbrobtasts in a
sanpl e 55. A rethed--of—det-dett+rg—th Vk{esence of—aetiv ﬂed st+erql
rrLI ) T .LI"_ i 6 .

fi br oblasts— pdheal-ng—i-pf-andit--on—or—a—t-uhBt Haracteriged yn
t hat (A%—a—sanhlﬂ Oﬂncclhlv contalni g acLL¥aLﬁ - f gts, Is
cont acted_w th an8&ht | hadv grotein apﬁnr ding t any oneldf cl8ins 1 tc 24

or 39 ~1_under 1dnditiond suitahl B¥or the flornationOdf a conpllex

bet ween said anti body and antigen, (b) detecting the presence of said

conpl ex) thereby detecting the presence of activated stromal flbroblast$ in
wound healing, infilammtion or a tunor, 56. The nethod of c181m 65,
wherein the tunor is a tunor having cancer cells selected fromthe cancer

group consisting of colorectal cancers, non-snall cell lung cancers, breast
cancers, head and neck cancer, ovarian cancer, |ung cancers, bl adder
cancers, pancreatic cancers and netastatic cancers of the brain. , 57. The

nmet hod of clef mb55 or 56, wherein the anti body protein is a protein
according to any one of clainms 39 to 41. 58. Use of an antibody protein
according to any one of clainms 1 to 2~4 conjugated to an i nagaabi e agent in
t he manufacture of diagnostic agent for inmaging the presence of activated
stromal fibroblasts in a healing wound, inflanmed skin or a tunor.



59. The use of Galm 58, wherein the tunor Is a tunor having cancer cells
sel ected fromthe cancer group epnslstin~ of col oreeta~ ¢aoeceskar 2002- snal |
cell lung cancers, breast cancers, head and neck cancer, ovarian cancers,

| ung cancers, bl adder cancers, pancreatic cancef$ and netast~ttc cancer$
of i the brai Ryq gqshk; Cct Ober 2002 79 60. Use of an anti pody BEfkpidhzT
according to any one of clains 1 to 24 conjugated to an i magepble agent in
t he manuf acture of di6gnostic agent far detecting tunor-stroma. &1l. The use
of claim60, wherein said anti body is l46bel led with a detectable marker.

s2. An antibody protein containing an am no acid sequence as set forfih in

S' =G | Fade 13; 63. Cnmmfmqmqi/awxmﬁ antibediegiwith the binding of Biotmylated,
cont ai ni ng an am no fn SS=QID NO 12, 64, An
antif~ody protein accggr) rng to cl a??’r!ot?%tggé%glf urther containing an am no

aci d sequence as sat forth |n SEQ | D NO 20 and an am no acid sequence as

set for t+h—+nAr—SEQ+DBDNo—22 irsuur

proteinl according to any ong of cF&Pﬁ%n §aZ'°tno°f64 6“”%%%9’9 wheee grryl ng a
DNA nol WM&%MW body
protein CRH}P%MEW_L @i ne 62 ta GA{PQ/M] d nethod| conprising the kteps of
(a) culflvatfrtgNohe host céll of clai®PBR under chnditiobs?where bai d

anti body_pr ot ei hig&! expresseéd by said h86t cell. ahd (b) i%0lating|said
protein, 68. Arbigfiti body protein acco3.dbng to anyj one oftic3alins 2 to B~4
whi ch ijs conjughlg&li tn a radi oi sot opej0.poeferably,s~l, i~198~Re, |FRe, or

Y. 69. phar magry@814 cal corfppositian gpBRri sing anf anti body3proteip
accordijng to anyfFqpe of clalnms 62 to BAgg or Bs, and a phgrgaceutikal ly

CAl'T O.IILI

accept apre carrigehg . A3 ASNIA /-\s(@ AN 7 ANY. A9 A (T 48Y- A
CAL(, TARRTATATI AR A TTATTAT A Ne.0§2 - A9 A PAAUI ABAAUTAAR AA.AS
AN9 A By A A AYR AT ——AJE f AYaq. @/—\\ 9 /—\@/—\ - Af
.AAy.AhC.MS%.EFE.A‘u.ﬁH.A .A-'r@AJ"’} ASR Ay AYyHS %rcg‘:ﬁ’ —A{S. A A
fr. AS. AAH@Ayhr—& —AESAY—AAHE A'*'s‘ AR S—ARHIY-EMH
$4@BR{ zte%d#‘.‘S‘v eareavleale }b’}ca}cabjﬁja%bca} etatecavtcad cajzc'—‘, ead}-eaV] cal cal
caV] ca] wq Wq car830M caVlch -

U\/] CaU] LAF@Q‘LcaBI al Sl NDIh -~ FDQA311ﬁ§f ZIN 1 ecal er )\ P_J}TPJ] ca ﬁ‘ Ca] Ca]

ca] ca] c%’étg]%?ﬁé’g %Q‘G‘Fc‘,@?ééﬂ‘ @éPGﬁT'&‘é"@]‘g‘a‘U] kﬁ?vibﬂm @g‘]eéﬁﬁwnc'g]“&a] gliecav] ca
A5l gl

!’Egg $’7$rC1)$$é%/\9/&&9 "(((]wnmhc] XV]]c]caV]ca] ca] ca] ca] ca] ca]ca]ca]ca]calcalc

aU] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca

()*+8,,,,,2-"---1./1)1s113444444576G666+777}xsni d_ZU] ] ca] ca] ca] ca] ca] ca] ca]
cal] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca]c
a] ca] calEx@gwple:7:;  Invitro immune etfector functions of monoclonal antibody LaAHC

E<U<p<r <??7AABs CUDe DDDDE] EEEFN+GHf HHI } xsni d_ZU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] caV] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca]ca]ca]c
al 1 0l 1 JhJJ| Rpistexpeiientwas/condiidtadAdoduarovineZbé petential o thé owinoalpoal anti-ca] ca)

Lo o BhaIFRbEAGRIH polafd selaabeidapbagl stlEpIEARS bR rhERbES 2l §

i d_zU] ] Yiessjrapthaets ] the fresdnee dif babfanedaraplemenbdciniroas) capoalidesrclelika] ca] caU

] ca] ca] & a% & cal] caV] ca] ca] ca

2] 9] B yj 115 ﬁ% 8@'1 Vrst\vDyTyoyryy| e} xsmhb\Wd_ZU] ] V] caU] cal] ca] caV] ca] ca
] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] caU] cal] ca] ca] ca] ca] ca] ca]ca]c
86 Clr <2 2ul) RETSRY19 e Aot ko et magels eviplosc ffect 298t U 30FAR cof can
ca] cal] emhedacadis a\llﬁléﬂ\ eaMesadd plrahFAre éhQﬁé&ﬁﬁé@Waﬁ shidiéd. Sytotoxicity

J~xr mhb] Weuoi d Z U ca] caU] ca] ca] caV] caV] ca ,
was determined in vitro using the following approach Cr -labelled target cells were

incubated in the presence of LAHc with human serum as source of complement or
human MNC (peripheral blood mononuclear cells) as effectors. Release of SCrwas

measured as measure of target-cell lysis.
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specific lysis (in %) = x 100

[maximum activity] — [activity spontaneous release]}

Antibody-dependent cellular cytotoxicity (ADCC) of LA}jg

Tumour cells were radiolabelled by incubation in RPMI1640 medium with 100 pCi
'Cr at 37°C for one hour. Subsequently, celis were washed twice in **Cr -free medium

and resuspended at a concentration of 2x1 0’ cells per mi.

MNC (peripheral blood mononuclear cells) were prepared from peripheral blood
taken by puncturing the arm vein of heaithy human volunteers. Clotting was prevented
by the addition of 20% citrate buffer. MNC from 4 mi of this blood preparation were
purified by centrifugation (30 min at 400 G and room temperature) on 3 ml of lympho-
cyte preparation medium (Boehringer Mannheim, Germany). MNC (peripheral blood
mononuclear cells) were taken off from the gradient, washed three times and diluted
with RPMI1640 to the appropriate concentration. Lymphocyte activated killer (LAK) cells
were derived from MNC (peripheral blood mononuclear cells) by incubation for 5 days at
37° C in an 95% air and 5% CO, incubator at an initial density of 1.3x10° cells per ml in
the presence of 100 U recombinant human Interleukin-2 (IL-2). The antibody under
study was diluted from the stock solution to the appropriate concentration in RPMI1640

cell culture medium.

1x10° radiolabelled tumour cells of the indicated cell line were incubated for 5 h at
37°C and 5% CO, in the presence of different concentrations of test or control antibody
and MNC. MNC were added in amounts to reach the indicated effector:target cell ratio.
Incubation was performed in U-shaped 96-well plates in a total volume of 200 pi
RPMI1640 and done in duplicate.
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incorporated radioactivity was determined by measuring 10* target cells. Spontaneous
release was defined as activity released from the target cells in the absence of both

antibody and effector cells during the described incubation period.
Specific lysis was calculated as follows:

[activity sample] — [activity spontaneous release)

specific lysis (in %)= x 100
[maximum activity] — [activity spontaneous release]

Antibody-mediated complement lysis of tumor celis

No LaHg -specific complement-mediated lysis (above that seen with an isotype
control) was observed in HT-1080FAP clone 33 cells treated with LoHC at concentra-
tions up to 50 pg/mi (Table 14, Table 15a)

Lytic activity of human serum used as source of complement was shown by lysis of
MCF-7 human breast carcinoma cells in the presence of 12.5 pg/ml 35193, a murine
monoclonal anti-LewisY antibody with known complement activating ability (Table 15b)

Antibody-mediated cellular lysis of tumor cells

In the presence of LAH(C at concentrations up to 10 pg/mi, no ADCC (antibody-
dependent celluiar toxicity) mediated by human MNC (Table 16) or human LAK cells
(lymphokine activated killer cell, Table 17) of LAHC on HT-1080FAP clone 33 as meas-
ured by lysis was detectable above that seen with an isotype control at an effector:target
ratio of 50:1.
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Source of human serum: HT-1080 clone 33;
Concentration of antibody higG1 isotype control LaHCc
A 50 pyg/mi 5 4
A 10 yg/ml 5 3
B 50 pg/ml 7 5
B 10 pg/mi 6 5
0 pg/mi 0 0

Incubation: 2 hours at 37°C, 25% serum from human volunteers A or B, respectively, as
source of complement.
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Source of human serum: HT1080clone 33.

concentration of antibody higG1 LaHc
A 10.00 pg/mi 2 1
A 2.50 pg/ml 2 2
A 0.60 yg/mi 1 1
A 0.15 ug/ml 1 2
A 0.00 pg/mi 2 2
B 10.00 pg/ml 2 2
B  2.50 ug/mi 2 2
B 0.60 pg/mi 2 2
B 0.15 pyg/mi 2 2
B  0.00 yg/mi 2 2
C 10.00 pg/mi 2 2
C  2.50 pg/mi 1 1
C  0.60 pg/mi 1 1
C 0.15 pg/mi 2 1
C 0.00 ug/mi 3 3

Incubation: 2 hours at 37°C, 25% serum from human volunteers A, B or C, respec-

tively, as source of complement.
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Table 15b: Specific complement lysis (in %) of MCF-7 tumour cell targets me-
diated by murine anti-LewisY monoclonal antibody 35193

Source of human serum: MCEF-7:
concentration of antibody migG 35193
A 10.00 pg/mi 0 21
A 2.50 yg/ml 1 21
A 0.60 pg/ml 0 21
A 0.15 pg/m! 1 18
A 0.00 pg/mi 0 0
B 10.00 pg/mi 1 13
B 2.50 pg/mi 0 17
B  0.60 yg/mi 1 18
B  0.15 pg/mi 1 15
B  0.00 pg/mi 0 0
C 10.00 pg/mi 1 22
C 2.50 ug/ml 0 23
C 0.60 yg/mi 1 26
C  0.15 pg/ml 1 20
C 0.00 yg/ml 1 1
Incubation: 2 hours at 37° C, 25% serum from human volunteers A, B or C, as source of
complement.
Table 16: ADCC (antibody-dependant cellular cytotoxicity) (specific lysis in

%) of HT-1080FAP clone 33 target cells by human MNC (peripheral

blood mononuclear cells) mediated by LAHC.

HT-1080FAP clone 33;

Concentration of antibody: HT-1080FAP clone 33:
[in pg/mi] higG1 LaHc
10.000 2 2
2.500 2 2
0.625 2 2
0.156 3 3
0.000 3 3

Incubation: 5 hours at 37°C, 10" target cells and an effector:target cell ration of 50:1.
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of HT-1080FAP cione 33 target cells by LAK cells (lymphokine acti-
vated killer cells) mediated by LAHG.

Concentration of antibody: HT-1080FAP clone 33:
[in pg/mil higG1 LaHc
10.000 12 14
2.500 14 17
0.625 14 21
0.156 15 21
0.000 14 14

Incubation: 5 hours at 37°C, 10° target cells and an effector:target cell ration of 50:1.

Example 8: Immunohistochemical analysis of monoclonal antibody LpAH¢

binding to normal and neoplastic human tissues

This experiment was performed to determine the binding characteristics of the

humanized mAb LaHc to normal and neoplastic human tissues.

The following antibodies were used: LoHC, cF19, and the negative control higG1
were directly biotinylated according to methods of the state of the art and used at con-
centrations of 2.5 to 0.25 mg/ml in 2% BSA/PBS (bovine serum albumin in phosphate-
buffered saline). Murine mAb F19 was used as tissue culture supernatant of the F19
hybridoma, at dilutions of 1:5 to 1:10 in 2% BSA/PBS.

The following reagents were used for immunochemical assays: Streptavidin per-
oxidase complex (Vector Labs, Burlingame, CA, USA), Avidin-biotin peroxidase complex
(Vector Labs.), Biotinylated horse anti-mouse (Vector Labs.), DAB (diaminobenzidine,
Sigma Chemical Co. St. Louis, MO, USA), Harris' hematoxylin.

Fresh frozen tissue samples examined included the following: Normal colon,
breast, lung, stomach, pancreas, skin, larynx, urinary bladder, smooth and skeletal
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muscle. Among the tumors tested were carcinomas from breast, colon, lung, esopha-

gus, uterus, ovary, pancreas, stomach, and head and neck.

An indirect immunoperoxidase method was carried out according to state of the art
methods (Garin-Chesa P, Old LJ, Rettig WJ: Cell surface glycoprotein of reactive stro-
mal fibroblasts as a potential antibody target in human epithelial cancers. Proc Nat/
Acad Sci USA (1990) 87:7235-7239) on five micrometer thickness fresh frozen sections.
DAB was used as a substrate for the final reaction product. The sections were counter-

stained with Harris' hematoxylin and examined for antigen expression.

LAHCc_expression in_normal human tissues

The normal tissues tested were negative for LoHC expression, except for the nor-
mal pancreas in which a subset of positive endocrine celis in the islets of Langerhans (A
cells) were identified with LAHC, cF19 and F19. (Table 18). No immunoreactivity was
observed with the higG1 (human immunoglobulin igG1 subclass) used as a negative

control.

LaHC expression in tumors

In the tumor samples, LAHC, cF19 and F19 showed an indistinguishable pattern of
expression in the tumor stromal fibroblasts. A strong and homogeneous expression was
found in the majority of the cases examined, especially in the cancer samples derived
from breast, colon, lung, pancreas and in the squamous cell carcinomas (SQCC) of the
head and neck tested (Table 19). No immunoreactivity was observed with the higG1

used as negative control.

LaHc, cF19 and F19 showed immunoreactivity with the tumor stromal fibroblasts
in the epithelial cancer samples tested. No LaoHG or F19 immunoreactivity was seen
with either the fibrocytes of the normal organ mesenchyme or the parenchymal cells of
normal adult organs. Anti-FAP immunoreactivity was only observed in a subset of

endocrine cells in the pancreatic islets, presumably glucagon-producing A cells, and in
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four of nine uterine samples tested, representing subsets of stromal fibroblasts in these

tissues.

Immunohistochemical analysis of LAHC in normal human tissues and FAP-ex-
pressing human carcinomas showed indistinguishable patterns of binding for LAHC,

cF19 and murine mAb F19.

Table 18: immunoreactivity of mAbs LaHg, cF19 and F19 with-normal hu-
man tissues

Tissue type No. BIBH 1 cF19 F19

Breast 4

-Epithelial cells ducts / - - -

acini

-Myoepithelial cells - - -
-Connective tissue - - -
-Blood vessels .- - -
Colon 6
-Crypts of Lieberkthn - - -
-Connective tissue - - -
-Lymphoid tissue - - -
-Smooth muscle - - -
-Blood vessels - - -
-Myenteric plexus - - -
Lung 4
Bronchus:
-Bronchial epithelium - - -
-Hyaline cartilage - - -
-Connective tissue - - -
-Mucous glands - - -
Alveolus: - - -
-Pneumocytes (type i/I1) - - -
-Alveolar phagocytes - - -
-Alveolar capillaries - - -
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Stomach
-Surface epithelium
-Gastric glands:
-Chief cells
-Parietal {oxyntic)
cells
-Mucous cells
-Neuroendocrine
cells
-Connective tissue
-Blood vessels
-Smooth muscle

Esophagus
-Surface epithelium
-Connective tissue

Small intestine
-Epithelium of villi&crypts
-Connecitive tissue
-Smooth muscle

-Blood vessels
-Lymphoid tissue

Urinary bladder
-Urothelium
-Connective tissue
-Smooth muscle
-Blood vessels

Pancreas
-Duct epithelium
-Acinar epithelium
-Islets of Langerhans:
-B-cells
-A-cells
-D-cells
-Connective tissue
-Blood vessels
-Nerves

Larynx

-Squamous epithelium
-Mucous glands
-Connective tissue
-Hyaline carilage
-Blood vessels
-Skeletal muscle

Lymph node
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-Lymphoid celis - - -
-Lymph sinuses - - .
-Connective tissue - - -
-Blood vessels - - -
Spleen 1
-Red & white pulp - - -
-Sinuses - - -
-Connective tissue - - -
Liver 1
-Hepatocytes - - -
-Bile ducts - - -
-Portal triad - - -
Thyroid gland 2
-Follicular epithelium - - -
-Parafollicular cells - - -
-Connective tissue - - -
Prastate gland 1
-Glandular epithelium - - -
-Stroma - - -
Testicle 1
-Seminiferous tubules - - -
-Stroma - - -
Ovary 3
-Foliicles - - -
-Stroma - - -
Uterine cervix 1
-Epithelium - - -
-Stroma - - -
Uterus Q
-Endometrium:
glands - - -
stroma +# +# +#
blood vessels - - -
-Myometrium - - -
Cerebral cortex 1
-Neurons - - -
-Neuroglial cells - - .
-Blood vessels - - -
Cerebelium 1
-Molecular jayer - - -
--Granular cell layer - - -
-Purkinje cells - - -
-Blood vessels - - -
Skin 3
-Squamous epithelium - - -
-Melanocytes - - .
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were tested: Brain, liver, lung, kidney, stomach, pancreas, intestine, thymus, skin, mus-

cle, heart, spleen, ovary, uterus and testes. As positive control, sections from normal
human pancreas and a breast carcinoma sample were inciuded in every assay.

immunohistochemistry

An indirect immunoperoxidase method was carried out as described in the state of
the art (Garin-Chesa P, Old LJ, Rettig WJ: Cell surface glycoprotein of reactive stromal
fibroblasts as a potential antibody target in human epithelial cancers. Proc Natl Acad Sci
USA (1990) 87:7235-7239) on five micrometer thickness fresh frozen sections. The an-
tibodies LAHc, cF19 and higG1 (at 1 pg/mi) Were biotinylated according to the state of
the art and were detected with streptavidin peroxidase complex. DAB was used as a
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restriction enzyme digestion. Sequences of LAHC variable regions in their respective
vectors were confirmed using an ABI PRISM 310 Sequencer (Perkin-Elmer).

Further information regarding the vectors and DNA sequences employed is

available in the prior examples.

Transfection of CHO DG44 cells

Cells in logarithmic growth were piated into 6 well plates containing 1 ml fresh
SFM-II medium. Piasmids encoding heavy and light chains of humanized or chimeric
F19 versions were cotransfected into CHO DG44 cells using liposomal transfection.
Liposomes were prepared using 6 pi Lipofectin reagent and 0.5 pg of each vector (one
for the desired heavy chain and one for the light) as described for LipofectAMINE
transfections except that SFM-Il medium was used to dilute all reagents. Twenty-four
hours later, cells were diluted 1:10 into SFM-Il medium containing 300 pg/mi Geneticin.
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polymerase was used to amplify either the heavy or light chain variable region using
genomic DNA as template. The resulting PCR products were digested with the appro-
priate restriction enzyme and analyzed by agarose gel electrophoresis to confirm their

identity.

Light chain primer set:

5-GAG ACATTG TGACCCAATCTC C.- 3 PKN 1690
5'- GAC AGT CAT AAA CTG CCA CAT CTT C-3' PKN.1930.R
Heavy chain primer set:

5-TTGACACGC GTCTCG GGAAGC TT - 3 PG 5863

5'-GGC GCA GAG GATCCACTCACCT-3 PG 6332.R
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their heavy and light chain variable regions.

Example 11: Expression of antibody proteins in Chinese hamster ovary DG44

cells and their purification

The objective of this experiment was to express and purify LAHc, LAHA, LBHB.
and LgHp mAbs to enable their characterization. Other goals included the establish-
ment of a quantitative ELISA to permit measurement of antibody concentrations in both
crude media samples as well as purified Ig samples and determination of relative ex-
pression levels of various humanized F19 constructs using this assay.

Serum-free CHO DG44 cells and USP-grade methotrexate were obtained from the
Biotechnical Production Unit of the Dr. Karl Thomae GmbH, Biberach, Germany; both

products are also commercially available. Cells were maintained under serum-free con-
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without agitation. The medium contained 200 pg/ml Geneticin and 20 nM methotrexate
without antibiotics. Cells were passaged by dilution, were not adherent, and grew in
small clusters. When the cells reached stationary phase, the medium was collected and

centrifuged to remove cells and frozen at -20°C until needed.

Purification of LA HQ

All purification steps were carried out at 4°C. A C10/10 column (Pharmacia Fine
Chemicals) was packed with Protein A agarose (3 ml bed volume). The column was
washed with TBS and preeluted once with 0.1 M Na citrate, pH 3.0 to insure that no
loosely bound material remained on the column. The column was then immediately ree-
quilibrated with TBS and stored at 4°C. Spent culture supernatants were thawed and
centrifuged at 10,000 x g for 30 minutes prior to Protein A chromatography to remove
debris and diluted with an equal volume of TBS. This material was loaded onto the
Protein A column at 0.5 ml/min using a P-1 peristaltic pump (Pharmacia) and washed
with TBS until the absorbance at 280 nm was undetectable. Elution of the antibody was
initiated with 0.1 M Na citrate pH 3.0 at approximately 0.2 ml/min. The elution was
monitored at 280 nm and one mi fractions of the eluted material were collected into

tubes containing sufficient Tris base pH 9 to neutralize the citrate buffer. Protein-con-



m pppppppW9) ! 109 109%B&' ()-Z.)?

rﬂ)})lO‘V&S&' ()-Z.110%& ()-Z.!' 10988 ()-Z.! 10%& () - Z. ppPPPPIE-OLidhYr 200868 () - Z
M1 10968 ()-Z. 1 1098 ()-Z. | 10988 ()-Z. ! 1098& ()-Z. qqqqqqqZ>)! 10% 1096&’ () -Z
)? mI10%& ()-Z.'10%8& ()-Z. ' 10%& ()-2Z.'109%& () -Z. qqqqq

q(gzZ>)"! 109 35 éss7(91- Z. ) ? PCT/EP99/02711

m ! 1098& ()-2Z. ! 10%& ()-Z.!'1098& ()-Z.! 10%& ()-Z. (q) g+g- g/ g0q7qZ>) ! 10% 10%
$& ()-2.)? mM!109%& ()- Z F109%8& ()-Z.'1098& ()-Z.'10%& ()-Z.799q: q;
gq<g=qRgaA)! 109 1098& ()-Z.)? 65

! 109805 Fabhheele ) ARSI e RN SRR 0% 10
rri ! 10%&Y(M-3H fite0&8d. d{glyzéd 'abaB&PBS- The ToMbah (Was Inmgiditelyn qegrenatep! widds 1096

i | L0oi 556 Proteiniygabinging assauiereypesiormadeudth e Biofia (ipreups 169HTeminle () - 2
)7? protein determination kit, according to the manufacturer's instructions, using bovine

m | 10%6€ Z ! 1098& 1 1098& Z.!10%& Z. 75)110% 1098&
) ? /&Sser&?n album?n/gsga(s)tandardoﬂ& (- 0%%& ()-Z.qqqqqqqZz>) ' 10% 109%& () - Z

M ! 10968 ()-Z. ! 1098 ()-Z. ! 1098 ()-Z. ! 109%6& ()-Z. qqqqqqqZ>)! 10% 1096&’ ()-Z
)7

A 10%& ()-Z.qqqqqqqZ>)! 109 1098& ()-Z

n1 } 10%5&' ()-Z.110%& ()-Z.'109%8& ()-Z.! 109%&' ()-Z.gqqqqqqf F) ! 1098 10%$& ()-Z
ELISA plates were coated ovemlght with 100 pl goat anti-human gamma-chain

R
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+ @0% &h&)rs 12& 00%%5%(9%{ s%gsr \%E—',‘% [Jze>rF<)rlo%iaQ§7°C Blocking buffer was replaced with
antibody samples or human IgG1 standard diluted in dilution buffer, serially diluted in a
200 m! volume, and incubated for one hour. Negative controls included dilution buffer
and/or culture medium of nontransfected cells. Wells were washed and 100 pl goat anti-
human kappa chain specific alkaline phosphatase-conjugated antibody diluted 1:5000
was added and incubated for one hour. Wells were washed and 100 pl reaction buffer
was added and incubated for 30 minutes. The reaction was stopped by addition of 1 M
NaOH and absorbance read at 405 nm in an ELISA plate reader. Results were analyzed

by four-parameter iterative curve fitting.

Amino acid analysis was performed ‘according to methods available in the state of
the art.

Monoclonal antibody LaAHC was produced and purified to homogeneity using Pro-
tein A affinity chromatography. ELISA assays using human IgG1 as standard indicated
LAHC recoveries exceeding 70%. The purity of the material was estimated to be >90%
by SDS-polyacrylamide gel electrophoresis. Representative expression data and typical
purification yields are shown in Table 21.
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Table 21: Expression data and purification yields FAP antibody proteins in
CHO cells
Antibody | Expression levels in crude | Purified antibody | Yield improvement
media samples (ELISA) yields [purified antibody]
LAHC 7-10mg/l ~5-7mg/l 500 - 700
LAHA 5-7mg/l ~3-4mg/l 300 - 400
LgHB 0.5—-1mg/l ~0.2-0.5mg/l 20 - 50
{ LgHD 0.8 - 1.5 mg/l ~0.3 - 0.8 mg/ 30-60
| Chimeric F19 ~ 0.02 mg/l < 0.01 mg/l 1

Representative expression data for each of the anti-FAP antibodies produced in this
study are shown. Recoveries after Protein A agarose affinity chromatography were
based on protein dye-binding measurements of the purified Ig using BSA as a standard.

Binding of monoclonal antibody L AH¢ to isolated recombinant hu-
man FAP

Example 12:

The objective of this study was to characterize binding of LAH(C to isolated re-

combinant human FAP.

CD8-FAP ELISA

ELISA piates were coated overnight with 100 pl of mouse anti-rat antibody (Sigma
Chemical RO761) at 1:2000 in coating buﬁer at 4°C. Coating antibody was removed and
plates were blocked with 2% BSA in PBS for one hour. All subsequent steps were
performed at room temperature. Blocking buffer was replaced with 100 ml of 1 pg/mi rat
anti-CD8 antibody (Pharmingen 01041D) and incubated for one hour. Plates were
washed and 100 pl. CD8-FAP culture supematant (see Example 14) (1:2 in PBS) was
added and allowed to bind for one hour. Plates were washed and antibody samples
were added (two-fold serial dilutions) in a 100 pl volume and incubated for one hour.
Negative controls included human IgG and/or culture medium of nontransfected cells.
Wells were washed and 100 pl of horseradish peroxidase (HRP) conjugated mouse
anti-human IgG1 antibody (Zymed 05-3320) diluted 1:500 in dilution buffer were added



P10 & ()->/+N 1108 & ()->/+" 1108 & ()->/+ 11098 & ()->/rrrrrrrbBB! 10940+"
P10 & ()->/)2,1+"N 110 & ()->/+ 1109 & ()->/+" 1 109 & (18-O¢tdber 2002
P10% & ()->/rrrrrrr] AB! 10940+ 1108 & ()->/)?2, ! +N 1108 & ()->/ (+°
P10 & ()->/(+" 11098 & ()->/+N 110 & ()->/rrrrrrrrkK++N 1109 & () ->/ +°
P10 & ()->/+N 110 & ()->/+" 1108 & ()->/+" 1108 & ()->/+" 1109 & () ->/ +°
:10% &:() >/rr§§§%§f1§i\>++/\ I 109" llp% & ()->/+" 110% & () - >/ per/ep9sn2mi
108 & ()->/+0 17 ()->/+" 1109 & ()->/)7?,! ssssss s~">++" | 10%"
110% & () ->/ +°

67

and incubated for one hour. Wells were washed and 100 pl HRP substrate, (azino-bis
(3-ethylbenzthiazoline 6-sulfonic) acid, Sigma Chemical A9941), were added and incu-
bated for 60 minutes. The reaction was stopped by addition of 1 M NaOH and absorb-
ance read at 405/490 nm in an ELISA plate reader. Results were analyzed by four-

parameter curve iterative curve fitting.

Alternatively, plates were coated directly with cF19. FAP (recombinant human
FAP, see example 13) was allowed to bind to these plates as above and biotinylated
LaHC (=1 pg/mi) was then added. Antibody binding was detected with HRP-streptavidin

conjugate as above.

Solubilization of membrane-bound human FAP

FAP-expressing 293FAP 1/2 cells or control 293 cells were washed with PBS and
lysed with 1% Triton X-114 in Tris-buffered saline. Nuclei and debris were removed by
centrifugation at 10,000 x g. The supernatant was phase-partitioned (Estreicher A,
Wohlend A, Belin D, Scheuning WD Vasalli JD. Characterization of the cellular binding
site for the urokinase-type plasminogen activator. (1989) J Bio/ Chem 264:1180-1189)
to enrich membrane proteins. The detergent phase was collected and diluted in buffer
containing 1% Empigen BB (Calbiochem) to prevent reaggregation of the Triton X-114.
This material was subjected to Concanavalin A agarose chromatography (Rettig WJ,
Garin-Chesa P, Healey JH, Su SL, Ozer HL, Schwab, M, Albino AP, Old LJ. Regulation
and heteromeric structure of the fibroblast activation protein in normal and transformed
cells of mesenchymal and neuroectodermal origin. (1993) Cancer Res 53:3327-3335).

Biotinylation of L AHG

LAHC (1-2 mg) was dialyzed against 50 mM bicarbonate buffer and biotinylated
with a ten-fold molar excess of sulfosuccinimidyl-6-biotinamido hexanoate (NHS-LC
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biotin, Pierce Chemical, Rockford, lllinois, USA) for 2 hours at room temperature. Un-

reacted product was removed by repeated microdialysis in a microconcentrator.

Transient transfections

COS-7 celis (American Type Tissue Culture Collection, reference number CRL
1651) were cotransfected by electroporation with the heavy and light chain vectors en-

coding LAHC.

Anti-CD8 monoclional antibody was immobilized onto microtiter plates. CD8-FAP
from medium of insect cells infected with CD8-FAP baculovirus was allowed to bind to
these plates. Spent medium from COS-7 cell cultures transiently transfected with two
separate vectors encoding LoHC was serially diluted and added to the wells containing
the immobilized CD8-FAP. LaHc bound to isolated immobilized CD8-FAP protein (Fig-
ure 35). Culture supernatants from mock-transfected COS-7 cells failed to demonstrate
binding.

Recombinant membrane-bound FAP from detergent extracts of 293FAP 1/2 cells
or control extracts was serially diluted and immobilized via chimeric F19 monoclonal
antibody bound to microtiter plates. Biotinylated LaoH¢c bound recombinant human FAP
immobilized with cF19 (Figure 36) in a cqncentration-dependent manner.

LAHG recognized isolated immobilized recombinant human FAP carrying the epi-
tope for murine F19. LaoHc bound to both CD8-FAP produced in insect cells, as well as
FAP protein produced in 293FAP 1/2 cells.

Culture supernatants from COS7 cells transfected with either heavy and light chain
vectors encoding LaAH¢ or without DNA (Control) were collected three days posttrans-
fection. CD8-FAP was immobilized via an anti-CD8 antibody as described in the text.
Serial dilutions of the COS7 supernatants were aliowed to bind to the immobilized CD8-
FAP and subsequently detected with an HRP-conjugated anti-human igG1 antibody.
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Detergent extracts of FAP-expressing 233FAP /2 cells or control 293 cells were
serially diluted and added to cF19-coated microtiter plates. Biotinylated LaAHc was
added and binding of biotinylated LAHC was detected with HRP-conjugated strept-

avidin.

Example 13: Characterization of HT-1080 fibrosarcoma celis and 293 human em-

bryonic kidney cells transfected with cDNA for human FAP

Fibroblast activation protein (FAP) is a cell-surface, membrane-bound protein
which carries the F19 epitope and is expressed on tumor stromal fibroblasts. Celf lines
expressing recombinant FAP protein and matched controls lacking FAP were generated

for the characterization of anti-FAP monocional antibodies.

Cells used were HT-1080 cells (reference number CCL 121) and 293 human em-
bryonic kidney cells (reference number CRL 1573) were obtained from the American
Type Culture Collection (Maryland, USA). Transfectam was obtained from Promega
(Madison, WI). Geneticin and all restriction enzymes were obtained from Boehringer
Mannheim. DNA for transfections was purified from E. coli cells using QiaFilter Maxi
Cartridges (Qiagen) as directed by the manufacturer. All DNA preparations were exam-
ined by restriction enzyme digestion. Vector sequences were confirmed using an ABI
PRISM 310 Sequencer.

Further information regarding the vectors and DNA sequences employed has been
described in Scanlan MJ, Raj BK, Calvo B, Garin-Chesa P, Sanz-Moncasi MP, Healey
JH, Old LJ, Rettig WJ. Molecular cloning of fibroblast activation protein alpha, a member
of the serine protease family selectively expressed in stromal fibroblasts of epithelial
cancers. (1992) Proc Nat! Acad Sci USA 89:10832-10836. The FAP cDNA sequence
has been deposited in Genbank (accession number HS09287).
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Cell culture and immunoassays

HT-1080 cells were transfected with 1 mg DNA using Transfectam according to the
manufacturer’s instructions. Human embryonic kidney 293 cells were transfected by
calcium phosphate transfection (Brann MR; Buckley NJ; Jones SVP; Bonner Tl. Ex-
pression of cloned muscarinic receptor in A9 L cells. (1987) Mol Pharmacol 32: 450-
455) with 10 mg DNA. Twenty-four hours later, cells were diluted 1:10 into fresh medium
containing 200 mg/ml Geneticin. Colonies were picked and examined by immunofiuo-
rescence for FAP expression as described in Rettig WJ; Garin-Chesa P; Beresford HR;
Oettgen HF; Melamed MR; Old L. Cell-surface glycoproteins of human sarcomas: dif-
ferential expression in normal and malignant tissues and cultured cells.(1988) Proc Nat/
Acad Sci USA 85: 3110-3114.

Immunoprecipitations with cF19 were performed with metabolically labelled cells
as described in Rettig WJ, Garin-Chesa P, Healey JH, Su SL, Ozer HL, Schwab, M, Al-
bino AP, Old LJ. Regulation and heteromeric structure of the fibroblast activation pro-
tein in normal and transformed cells of mesenchymal and neuroectodermal origin.
(1993) Cancer Res 53:3327-3335.

HT-1080 and 293 cells were tested for FAP antigen expression in immunofluores-
cence assays with anti-FAP antibodies and were found to be antigen-negative. Trans-
fection of these cells with FAP.38 vector resulted in the generation of Geneticin-resistant
colonies. isolated colonies were picked and analyzed by immunofluorescence for FAP
expression. Two cell clones were identified, designated HT-1080FAP clone 33 and
293FAP 1/2, which express cell surface-bound FAP protein, as recognized by cF19 an-
tibody. Staining of nonpermeabilized HT-1080FAP clone 33 cells and 293FAP 1/2 with
cF19 antibody confirmed the cell surface localization of the FAP protein.

immunoprecipitation of radiolabelled FAP protein with cF19 from extracts of 3g.
methionine labelled HT-1080FAP clone 33 cells or 293FAP 1/2 cells resulted in the ap-
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pearance of a 93 kilodalton band after autoradiography. This band is not detectable in
immunoprecipitates of parental HT-1080 or 293 cell extracts.

Two stably transfected cell lines, HT-1080FAP clone 33 and 293FAP 1/2, express
FAP on the cell surface as determined in immunological assays with anti-FAP mAbs.
Neither parental HT-1080 cells nor parental 293 cells express detectable levels of FAP.

Example 14: Generation and characterization of CD8-FAP fusion protein

A soluble form of human FAP (fibroblast activation protein) in the form of a CD8-
FAP fusion protein was produced in insect cells for the characterization of LAHC con-
taining the binding site for anti-FAP mAbs. Murine CD8 was chosen to permit secretion

of the protein and to provide an additional epitope tag.

The cDNA encoding the extracellular domain of CD8, consisting of the first 189
amino acids of murine CD8a (Genbank M12825), was linked to that of the extracellular
domain of FAP {amino acids 27 to 760), essentially as described by Lane, et al. (Lane
P, Brocker T, Hubele S, Padovan E, Lazavecchia A, McConnell. Soluble CD40 ligand
can replace the normal T cell-derived CD40 ligand signal to B cells in T cell-dependent
activation. (1993) J Exp Med 177:1209:1213) using standard PCR protocols. The
authenticity of all clones was verified by DNA sequencing. The resuiting DNA was in-
serted into the pVL.1393 vector (Invitrogen) and transfection of Sf9 cells (Invitrogen) with
this vector and amplification of the resulting recombinant baculovirus were performed as
described (Baculovirus Expression Vectors. A Laboratory Manual. O'Reilly DR, Miller
LK, Luckow VA, (Eds.), Oxford University Press: New York, 1994). The spent medium of
High Five™ cells (Invitrogen) infected with recombinant CD8-FAP baculovirus for four
days was collected and cleared by ultracentrifugation.

The CD8-FAP ELISA (enzyme-linked immunosorbent assay) has been described
above (Example 12).
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Insect cell cultures infected with CD8-FAP virus secreted a fusion protein into the
medium which carries the F19 epitope and is recognized by an anti-FAP antibody (Fig-
ure 1). Neither the cell culture medium alone nor medium from insect cells infected with
CD8-CD40L fusion protein bound anti-FAP antibody.

Soluble CD8-FAP protein carrying the F19 epitope was secreted into the medium
of infected insect cell cultures. Culture supernatant from cells infected with a control

construct did not contain antigen bearing the F19 epitope.

A soluble form of FAP, CD8-FAP, was produced in insect cells and CD8-FAP was
shown to carry the epitope recognized by cF19.

Supernatants from insect cells infected with recombinant baculovirus encoding ei-
ther CD8-FAP or CD8-CD40L. fusion protein were collected four days postinfection. Cell
culture medium without cells was used as an additional control (medium). Serial difu-
tions of these materials were added to anti-CD8 antibody-coated microtiter plates and
allowed to bind. cF19 (1 mg/ml) was subsequently added and allowed to bind. Bound
cF19 was detected with horseradish peroxidase-conjugated anti-human antibody.
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Claims

An antibody proteln having the complementary detenmining reglons of the monoclonal
antibody F18 {(ATCC Accession No. HB 8269), said antibody protein specifically binding to
fibrabjast activation protein, characterized in that it has framework modifications resuiting
in the impraved producihllity in host cells as compared to a chimeric antibody having the
variable regions of F19 and foreign constant regions.

An antibody proteln characterised in that it has a variable light chain region and a variable
heavy chain region according to claim 1, each joined to a human constant reglon.

The antibady protein of claim 2, whereln sald human constant region of the light chain is a
hurman kappa constant regior).

The antibody protein of claim 2, whereln said human constant region of the heavy chain is
a human gamma-1 constant region.

An antibody prateln according to any ane of claims 1 to 4, characterised in that its
expression level in crude media samples as determined by ELISA and/or purified antibody
yield exceeds the expression level and/or purification yield of the chimerio antibody without
framewark modifications hy at least a factor of 10.

An antibody protein according to any one of claims 1 {o 4, characterised in that Its
expression levels in crude media samples as determined by ELISA and/or purified
antibody yield exceeds the expression level and/or purification yield of the chimeric
antibody without framework modifications by at least a factor of 20.

An antibody protein according to any one of claims 1 {o 4, characterised in that its
expression level in crude media samples as determined by ELISA and/or purified antibody
yield exceeds the expression level and/or purification yield of the chimeric antibody without
framework modiflcations by at least a facior of 100,

An antibody protein according to any one of claims 1 o 7, characterised in that it displays
improved producibility in eukaryotic cells.
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10.

1.

12,

18,
14.
1?.
16,
17.
18,

19.

The antibody protein according to claim 8 wherein said eukaryotic cell is a Chinese
hamster ovary csll (CHO cell),

An antibady protein according to any one of claims 1 to 9, whereln the amino acid in Kabat
position 87 of the light chain region Is not asparagins,

The antibody protein of claim 10, wherein the amino acid in Kabat position 87 of the light
chain reglon is selected from aromatie or aliphatic amino acids.

The antibody proteln of claim 11, wherain said aromatic amino acid in Kabat position 87 of
the light chain region Is a tyrosine or phenylalanine.

The antibody proteln according to any one of claims 1 to 12, wherein the amino acid in
Kabat position 36 of the light chain region Is selected from aromatic amino acids.

An antbody protein according to any one of clajms 1 to 13 that contains the variable
region of the light chain as set forth In SEQ ID NO: 2,

An antibody protein of claim 14 characterised in that the variable region of the light chain is
encoded by a nucleotide sequence as set forth jn SEQ ID NO; 1.

An antibody protein according to any ong of claims 1 to 13 that contains the varlable
region of the light chain as set forth in SEQ ID NO: 6,

An antibody proteln of claim 16 characterised In that the variable region of the light chaln is
encoded by a nucleotide sequence as set forth In SEQ ID NO: 5,

An antibedy protein according to any one of claims 1 to 17 containing a variable region of
the heavy chain as set forth In any one of SEQ ID NOs: 8, 10, 12, 14.

An antibody protein according fo clalm 18 characterised in that the variable region of the
heavy chain Is encoded by a nucleotide sequence as set forth In SEQ ID NOs: 7, 9, 11, 13.
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claims 85 to 38 and a pharmaceutically acceptable carrier.

48. A pharmaceutical composition containing an antibody protein accarding to any one of
claims 42 to 45 and a pharmaceutically acceptable carrier.

49. The pharmaceutical composition of claims 486 tp 48, for use in the treatment or imaging of
tumors, wherein said tumors are assocjated with activated stromal fibroblasts, preferably
wherein sajd tumors are fumars selected from the cancer group consisting of colorectal
eancers, non-small cell lung cancers, breast cancers, head and neck cancer, ovarian
cancers, lung cancers, bladder cancers, pancreatic cancers and metastatic cancers of the
brain.

50. Use of an antibody protein accarding to anyone of claims 1 to 24 in the manufacture of a
medicament for the treatment of cancer,

51. Use of an antibody protein according to anyone of claims 35 to 38 in the manufacture of a
medicament for the treatment of cancer,

52, Use according to claim 50 or 51, wherein the cancer Is selected from the group consisting
of colorectal cancers, han-small cell lung cancers, breast cancers, head and neck cancer,
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ovarian cancers, lung cancers, bladder cancers, pancreatic cancers and metastatic
cancers of the brain.

Use of an antibody protein according to anyone of claims 42 to 45 in the manufacture of a
diagnostic substancs for imaging activated stromal flbroblasts.

Use of an antibody protein according to anyone of claims 39 to 41 for detecting the
presence of activated stromal fibroblasts in a sample.

A method of detecting the presence of activated stromal fibroblasts in wound healing,

inflammation or a tumar, characierised in that

(@) asample, possihly containing activated stromal fibroblasts, is contacted with an
antibody protein according to any one of claims 1 to 24 or 39 to 41 under conditions
suitable for the formation of a complex between sald antibody and antigen,

(b) detecting the presence of sajd complex, thereby detecting the presence of activated
stromal fibroblasts in wound healing, inflammation or a tumer.

The method of claim 66, wherein the tumor is a tumor having cancer cells selected from
the cancer group consisting of colorectal cancers, non-small cell lung cancers, breast
cancers, head and neck cancer, ovarian cancers, lung cancers, bladder cancers,
pancreatic cancers and metastatic cancers of the brain.

The methad of claim 55 or 56, whereln the antibody protein Is a protein according to any
one of clalms 39 to 41.

Use of an antibady protein according to any one of claims 1 fo 24 conjugated to an
imageable agent in the manufacture of diagnostic agent for imaging the presence of
activated stromal fibroblasts in a healing wound, inflamed skin or a tumor.,

The use of claim 58, wherein the tumor is a tumor having cancer cells selected from the
cancer group conslsting of colorectal cancers, non-small cell lung cancers, breast cancers,
head and neck cancer, ovarian cancers, lung cancers, bladder cancers, pancreatic
cancers and metastatic cancers of the brain.
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60. Use of an antibody protein according to any one of claims 1 to 24 conjugated to an

61.

62.

63.

64,
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69.

imageable agent in the manufacture of diagnostic agent for detecting tumor-stroma,
The use of claim 60, wherein sald antibedy Is labelled with a detectable marker,
An antibody protein containing an amino acld sequence as set forth in SEQ ID NO: 2.

An antibody protein according to claim 62 further containing an amino acid sequence as
set forth in SEQ ID NO: 12,

An antihody proteln according to claim 62 or 63 further cantaining an amino acld sequence
as set forth in SEQ ID NO: 20 and an amino acid sequence as set forth in SEQ 1D NO: 22.

A DNA moleculs coding for an antibody protein according to any one of claims 62 to 64.
A host cell carrying a DNA molecule according to claim 65,

A method of producing an antibody protein of any ane of claims 62 to 64, said method

comprising the steps of

(a) cultivating the host cell of claim 66 under conditions where said antibady protein is
expressed by said host cell, and

(b) Isolating sald protein,

An antibody protein according to any cne of clajms 62 to 64 which is conjugated to a
radiolsotope, preferably **'l, 1%, '*Re, ¥Rg, or *Y,

A pharmaceutical composition comprising an antibody protein according fo any one of
claims 62 to 84, or 68, and a pharmaceutically acceptable carrier,



