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WO02006/094828 discloses antibodies that preferentially recognize truncated and soluble
30  forms of uPAR receptor (D2 D3). The antibodies therein described do not bind preferentially

to intact uPAR.



The present invention concerns unique variants of the urokinase plasm nogen
activator receptor (uPAR) that display remarkably increased vitronectin
(VN) bi nawogosarpsssty (>10.000-fol d i ncreased apparent RAY/EPR@28531b8 caused
by a nore efficient exposure of the VN 25binding site. Authors showed that
nonocl onal anti bodi es rai sed agai nst said uPAR-variants are potent

i nhi bitors of uPAR-functions. Mapping of the anti body binding epitopes
shows that these antibodies bind to the VN binding site of uPAR cl assifying
them as conpetitive antagoni sts. The authors al so showed that the above

UPAR- var canb$ops7 uaedsda dowoaﬁ@thamhfb%dl&n@fhktlmche%eeﬁ%%ﬂ)upfm@ Bhd
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Sequen Cecgo%re]rsaltlg;[ll Pween %Bt aalncliy 19ronectin to potentiate uPAR-dependent induction of
lamellipodia on vitronectin matrices; this will have implications for drug development
targeting uPAR function, i.c. epitope-mapped monoclonal antibodies. None of the antibodies
investigated in this study block vitronectin binding to uPAR in the presence of uPA.
There is thus the need of antibodies which bind preferentially to intact uPAR and which are
20  potent inhibitors of uPAR-functions.
Description of the invention
The present invention concerns unique variants of the urokinase plasminogen activator
receptor (UPAR) that display remarkably increased vitronectin (VN) binding activity
(>10.000-fold increased apparent Kd), possibly caused by a more efficient exposure of the VN
25  binding site.
Authors showed that monoclonal antibodies raised against said uPAR-variants are potent
inhibitors of uPAR-functions. Mapping of the antibody binding epitopes shows that these
antibodies bind to the VN binding site of uPAR classifying them as competitive antagonists.
The authors also showed that the above uPAR-variants are used to isolate synthetic antibodies

30  (scFv) from phage-display libraries which are functional inhibitors of uPAR. The inhibited

functions are: cell adhesion (Fig. 11) and consequently cell migration and cell proliferation



20 the aa. 3-271 of mature huPAR of Seq ID NO 1 or a sequence consisting
essentially of the aa. 3-270 of mature nmuPAR of Seq ID NO 2 or a

pol ypept iwo 2emsd0kdd by t he correspondent regions from aRCERRR12/063188 ogous
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essentially of the aa. 1-277 of mature huPAR of Seq ID NO 1 or a sequence
consisting of essentially the aa. 1-273 of nmature muPAR of Seq ID NO 2 or
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therepf In the uPAR var] | ecul.e cor di e invention, the human
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Fc regi ofCofeTFEPOYSHS Toens, figp ppneR4Rneitholefodnt gener of dinsiignply axitagys or

anal ogueg. §REL&Yr ahfoguRuRi&r ed embodi ment, the uPAR variant nol ecul e of
the invention further conprises: a) a first linker region between the
GFD sequdhcepoferalibA thendild hpe NPAEr seiqnerice ebmphges wiskqhience consisting essentially of

20  the aa. 3-271 of mature huPAR of Seq ID NO: 1 or a sequence consisting essentially of the aa.
3-270 of mature muPAR of Seq ID NO: 2 or a polypeptide encoded by the correspondent
regions from an uPAR orthologous gene, or functional mutants or derivatives or analogues
thereof.

Even more preferably, the wild type uPAR sequence comprises a sequence consisting

25  essentially of the aa. 1-277 of mature huPAR of Seq ID NO: 1 or a sequence consisting of
essentially the aa. 1-273 of mature muPAR of Seq ID NO: 2 or a polypeptide encoded by the
correspondent regions from an uPAR orthologous gene, or functional mutants or derivatives or
analogues thereof.

In another preferred embodiment of the invention, the wild type uPAR sequence comprises a

30  sequence consisting essentially of Seq ID NO: 1 or Seq ID NO: 2 or a polypeptide encoded by



25 type uPAR sequence, and/or b) a second linker region between the chain
of the Fc region of an antibody nolecule and the Ctermnal of the wild
type uPARvVOequsanes9s Preferably, said first |inker regi oRCEOPI121065198
essentially of the sequence of SEQID NO 7 or SEQ ID NO 8. 30The second

| i nker region preferably consists essentially of the sequence of SEQ I D NO
9, SEQID NG 10 or SEQID NO 11. WD 2013/020898PCT/ EP2012/ 065198 In a
preffered enbodi nent, the uPAR variant nol ecul e conprises a sequence havi ng
essentially the sequence of SEQ ID NGs: 12, 13, 14, 15, 16 or 17. Another
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human or funiiienst mgtapts o demydtiyedonanaleRwisriicreoft he ri sk for i mune responses
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bi specific anti bodies and other nultispecific nolecules, are al so object of

t he inveﬂﬁﬁ@ﬁ: In a preferred enbodi ment, the antibody, reconbinant or
oy ety G0 i g, 0 ATty ASELSUR IR ETAAn
| east oneompride8 9 scd@RiccagvnsiVidR arimiellpof SEQAEI MOe$§ or the chain of the Fc region is
15  preferably of mouse origin and comprises a sequence consisting essentially of SEQ ID NO: 6
or a polypeptide encoded by the correspondent region from a chain of the Fc region
orthologous gene, or functional mutants or derivatives or analogues thercof.
In the uPAR variant molecule according to the invention, the human chain of the Fc region
preferably consists essentially of SEQ ID NO: 5, or the mouse Fc region preferably consists
20  essentially of SEQ ID NO: 6 or a polypeptide encoded by the correspondent region from a
human chain of the Fc region orthologous gene, or functional mutants or derivatives or
analogues thereof.
In a preferred embodiment, the uPAR variant molecule of the invention further comprises:
a) a first linker region between the GFD sequence of uPA and the N-terminal of the wild
25  type uPAR sequence, and/or
b) a second linker region between the chain of the Fc region of an antibody molecule
and the C-terminal of the wild type uPAR sequence.
Preferably, said first linker region consists essentially of the sequence of SEQ ID NO: 7 or
SEQ ID NO: 8.
30  The second linker region preferably consists essentially of the sequence of SEQ ID NO: 9,
SEQ ID NO: 10 or SEQ ID NO: 11.



Preferably, the antibody, reconbinant or synthetic antigen-binding
fragnments thereof according to the invention conprise at |east one heavy
chai n compbDensesdy det ernmi ni ng regi on (CDRH3) am no acipdTaEPouencaIhavi ng
at |east 80% identity to an am no acid sequence 25 selected fromthe group
consisting of: aa. 90-102 of SEQ ID NO 18, 19, 20, 21 or 25, aa. 90- 101
of SEQID NGO 24, and SEQ ID NO 22 or 23, and/or at |east one heavy chain
conpl ementary determ ning regi on (CDRH2) am no acid sequence havi ng at
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of SEQ | PhdeRiboRs aRbusc®T for@iferant@ti® Gpplichtichsph 8lukAe ¢ty siohad iHeRmtibodifeare

anti body, reconbinant or s§nt hetic anti gen-bindi ng fragnents thereof as
descr i befydwimanes shimesis or auepread wrinmdnige ity dddior HeBukaiesRags et agpdsisthe 80 %

15 i dent iaﬁt)‘t)Ohf%ﬁZ\\%hﬂ?%ﬂl%%i&ére@ﬁ Oll (%ai t. ]ZQS’ d%sgcribg@ ’he?eln,ogthcg;?‘ @g%%m no

aci d sequence Ing at | east entity to aa. 41-5 18,
19, 20, mblonleR4ychrasspecitigehybiadidg anttoRli3ragmients, atibdds dgueties, habvmnig- at

| east_80 %identity to gaa., 90-102 of. |D NO .18,. 19,20 or 21, or aa.

000 b1 P ks SR et Rl Tt Rt A Oeiet o £ od enbodi ment t he
ant i body AntiB6RMIhdIAE Fra@hciy bt Sueh heribddick I8 Wrdlli R INGuRA chiphimntikhtaheseof as
descri bed above corrgri,ses‘a CDRH1 ami no acid sequence having at | east 80 %
i dent i t ybingingdragpenbeginsfudapgngmeniod aptbody fragmantsa pitiRgdy drdvalivgu divecifiavi ng

at | east aﬁﬁ)o%’ehgﬁ&&t&lérymﬁlﬁs&%iﬁc%lé&l far§_§@o Ioaemf tkomvaidna CORH3 am no
acid sequence having at least 80 %identity to aa. 90-102 of SEQ ID NO 25.

I n a sti M a preéfreadreatbodminandi the mtibotiheecambibodpr syndloticianhgant-bioding ynagents ¢

ant i n- hi ndi.ng 25 fragnents .t hereof,.of the invent.jon f.urther conprises a
SB35 ook AR dat M M Sttt Ll lo biAG foDMeRlleRE b WP R IR LGS
SEQ | D Bopboomphisingddt, lefzBor of BRI, RO ChiI 29 niihin0 adidlirdsid@guence havi ng at

| east 80 %.identity to aa. 41-47 of SEQ ID NO 65, %6, .67, 68 or 69
respect i VEIRSatikd the cpRbadyanichombiery Q& quBHIEES hartiery dHdinge {wgmgpisodhctroht ity

to aa. 8Q6c%7di19§ tooe nkedn %pr@@at Qcdast B ﬁéav§9ch;ainr @oﬁﬁ‘ﬁ%bﬁ’t Ydetégﬁﬁlng

still preferred enbodi nent, the antibody, reconbinant or synthetic
ant i gen- bigidi ((dPRH Bgmene scid hauende hofvingtae ldash o idontity te i eminocptscgemea

CORHY5 an, 50, 8F 4 S SRS NS &AYLDGr 3L 90-102 of SEQ ID NO: 18, 19, 20, 21 or 25, aa. 90-
101 of SEQ ID NO: 24, and SEQ ID NO: 22 or 23, and/or at lcast one heavy chain
complementary determining region (CDRH2) amino acid sequence having at least 80%
identity to an amino acid sequence sclected from the group consisting of: aa. 41-57 of SEQ ID
NO: 18, 19, 20, 21, 24 or 25, and/or at least onc heavy chain complementary determining

30 region (CDRH1) amino acid sequence having at least 80% identity to an amino acid sequence



WO 2013/ 020898PCT/ EP2012/ 065198 | east 80 % identity to aa. 22-26 of SEQ ID
No. 18, 19, 20, 21 or 24, a CDRH2 am no acid sequence having at |east 80 %
i dentity WO 2ae3/02480857 of SEQ I D No. 18, 19, 20, 21 or 22CTEPIpentitvel vy,
CDRH3 ami no aci d sequence having at |least 80 %identity to aa. 90-102 of
SEQ I D NO 18, 19, 20 or 21, or aa. 90-101 of SEQ ID NO 24 respectively, a
CDRL1 amino acid 5 sequence having at |least 80 %identity to aa. 15-23 of
SEQ I D NO 66, 65, 68, 67 or 69 respectively, a CDRL2 am no aci d sequence
having at |east 80%identity to aa. 41-47 of SEQ ID NO 66, 65, 68, 67 or
69 respe oPdn g{;@jeN I 0194

i denti ty%lgcvﬁiaﬂorgg% 8@ of S%SQ%WN§Q%%6%§§E tggv%p%gé r2é§>§2iﬁ%\/é‘|?—%6 I n
anot her apzQiD I‘{(he25ant| body, reconbi nant or synt hetl c antigen-bi ndi ng
fragment [ of rdin i nvent i,on.c h hai,n

var Vbl e ORI st ERRG Il abite’ BEPHRLRT s cRTREN R SRUNSEAT s,
identit yacto@r(ﬁlli’g &mlmmem ,cLoBMEkE AtCleass ehehglﬁdhﬁmmﬂpﬁ&mma@w fete@miaingtregign of :

SEQ. 8, 19, 2 1, 24 and 2 ght chai.n vari abl e region
corrpr% @%%Fﬁnﬁ’é’ & c?e%ll@&&f‘eﬁ&‘ém%é\ﬁ??ﬁt 29 &%PWB@ 9% B PPy $8USC ani no
aci d sequans&l $&h et &duf éd?l@?sﬁ;?oi%é’% -GYF INS0ORk5, 6BEEY 169 INES: aSSE®6.

67, 68 or 69. 15In a preferred enbodi ment, the antibody, recombi nant or
synt het i 8D & Tfetr-$i armdm@t fepsiome hight ¢laay @mfpl%m@mrmdﬁtjrmm@lg fegont(CORL2)

conprise,g J&ed%}/dysgglb@ Qt%fst é@%h&’éﬁnﬁg R g‘ii&ga&@%e%e%&% s@‘l%{:tg%%rgglutﬁgce

havi ng at"1'east ent ty to an am sequence sel ec romthe
group copsiupcomgsting of:SEQH -B7 NOSEQIB, NOS;, 65260, 71 68ndd 84 aadidr & 1edsgrc laghal n

vari abl e regi on conpri sing an am no ence havi n Ieat

! Gentl o el e R i e Ll BT e e e e Oy of
SEQ 1 D Nidenff§to 8@ améiB, achilsciishcd SclEREPRSH ithShrsup Edhslshifg Bf: @8 a3t23 TGHY PN " at
| east 80 %ldent|t7y68means that the identity may be at | east 80 % or at

| east 85N6003.909860898HDr 100% sequence identity to referred sequences.

Pr ef er ablyy ol AUl RAHent. EC AHRBA e fHbiTH LY rft}?et@'lhhga%gblg&ﬂglfﬁgmc% eric

fragnents t her eo escrl e s a nonocl onal
or a huntwicoéds described ebavaLmonpeidesor C2EHH I aiming dvudrsaruamdei Hawohg. atAmst Re %

obj e of , the .invention,i 1t ] Y.nF£conbj na synt heti c

ant bne b s Wy Sanbs SEChOF a8 LS 19020 FGSeRt FoEhrP, B Y Savence

medi camendving Bt &t 80 O lidvntityoto das@145m onISEQ e AIOTEISE 19)f200am<z>e124 REglgvapl y in
the treatnent of prostate cancer. is a further ob of the invention

a nucl ei enbeiBRIG apigp acid ﬁ%ﬁmﬁdlaffﬁ@ a&%ﬁﬂﬂtﬁ@&@ identityee @hb%onlé)@toféﬁ%%met ic
anti gen- li’{% q@ ﬂgmfjlagmbg lbhgfgﬁ’élﬁ%@%ﬂﬂagﬁé @.&@ye or hybridizing with the

above nucl’ei ¢ acid, or consisting of a degenerated sequence thereof It is a
further W@@@Sﬁl@&@@é&ﬁ@mmmﬁmbw obf§@chinaift Q’rhe'ntthralntl@am kinding

exprgssi N, vect n e, anti nt or nt et

b oo, BRetFG HerSl S Sl BB bt hrCRRHY GRRbe BeioC b hdpe b ec
of the |rmar&0|%rid@ntyo1$>taacﬂ b6 @DBEQIIE)!NQ 2he @DRHelamlﬁ@addaam@&dfawb@cht
above. Preferab roduces the ant i body, reconbi nant or

I the host_ce]l
synt het i a%tm/gé%nﬂiyr{a@ﬁg“lr% r%ﬁf D NGk e gindgr CPRES ppiaaibsauence hayigg 5

further ghLgaeko QJldEﬁ‘tRY'td“zVaeQé '19@0?8@@113@\%055 producing the antibody,
reconmbi nant or synthetic antigen-binding fragnments thereof of the invention

conpri si hyacstilt mrqfwgedt h@b@d;tnlenﬂ; he aptibaiiyc esconthenaahtor ydihcas advgarbindidg above
m?aéfc"?’?%g&s ﬁ‘i‘]&é’?gfs {gg? Il&?ﬂ?ttth%r co%léJrliJeS?% ”&ejy‘fkgﬁ anLF %J]& 58 %izcegﬁavi V‘?“t Hon
am_ no acledst SOn‘%tlhﬁltﬁ}equw‘]dé-BfoftSHQ CI:DRSO. b§, 465 6Rnﬁﬁmr 69]a1tC]aRElz ragligo ﬁxmi no
actd . quence having at least 80 % identity to aa. 4147 of SEQ ID NO: 65, 66, 67. 68 or 69
respectively and a CDRL3 amino acid sequence having at least 80 % identity to aa. 80-87 of
SEQ ID NO: 65, 66, 67, 68 or 69 , respectively.
30 In a still preferred embodiment, the antibody, recombinant or synthetic antigen-binding

fragments thereof of the invention further comprises a CDRH1 amino acid sequence having at



10 substitution appropriately positioned in a CDR can be sufficient to
inprove the affinity. Researchers have used site directed nutagenesis to

i ncr ease WOR201B/29898f sone i nmunogl obul i n products by ab®aT/EPRR20b3198 Thi s
met hod of increasing or decreasing (i.e nodulating) affinity of antibodies
by nutating CDRs is common know edge (see, e.g., Paul, W E., 1993). Thus,
the substitution, deletion, or addition of am no acids to the CDRs of the
invention to increase or 15 decrease (i.e. nodulate) binding affinity or
specificity is also within the scope of this invention. For sake of
brevity, 1d:{&00¥ 1&@1{tftﬁ@o é&‘@zbz}sdbfe%@ngwl %9 15024, e d}rﬁsﬁf@DRHY%ﬁhﬁ&%ﬁ hal |
be identified with the name 10H6 (conprising SEQ ID NO 19 and SEQ I D NO
65), 8Blscquemnepravyignd I%QSD[%N@nthtcaﬁ@i BEY DDSEIQ IIBGJ)O 18382120 @drmprd4si ng

SE0 | B NGer &y A0 BRSSP e e Pl ST BT ] R g2

i ndi cat etDh IND:Rigg19,2)0, or(’JVDélr {acoOpPO1 sfS\@Q$EQJ(DDZ4\I@spezﬁ)/e1§/asCDRtﬂﬂ@&hﬁdaduﬂl Fig.

22). ile the present n focuses o0 odj e

exenpl i f PCHETE aﬁfngtfﬁele?ﬂ éﬁeﬁtﬁ?ﬂmm Pnl>- &@ng(ﬁbdlr"ﬁ)a %P ORi 8? ‘?a'PO‘E g art
will appf&ﬁécﬁbay}Jl@bm@@%ﬁn&ha@@e@e@cemae g@& 1egét%@|%>$dehﬁty t9tahef -5 mﬂm
anti bodi es, and antibody fragnments thereo as anti body

f r agment & NO:Ohet 68i WA 100 rasiePibisty sl anﬁl_QRbé apnmdm@qame hewdg af least R0t he
scope of ot Jﬁ@ntﬂgo é%”%o ‘6?§E CiB N@ 163] i@‘ k?ﬂr @é‘fesﬁe%ﬂ may be produced by
unt ron by

areasona exp e ose s |nthe art. Still
prefer ab[ryancttlhte agpict, bbdynmb;)d@, schubinkyt drrsyatiretid antagei%a)hncﬁm@@agncmts theFeodib) 2

frag |timeric. anti bod a pepti.de or .a proteolytic fragment .
cont W ni s Ordie Wi BoRioR SREPHGE R Chas SBree FE, SORETTET P Rda
conpri seseqiéhRAk31g2ASRP @-/‘ﬁﬁ’é’e(ﬁﬁg/ 261 88inoddci BRQubA NS cted Frod dhOBrodf

(herein identified with the nane as indicated in table 3) or b) SEQ

| D NCs: 9®@sisfiag 6f: %@(%N@smfﬁd@n@pf bdAindn2y prsl/orabiglschoin wsiaplgdrgiated in
tabl e 3) cora@%s?n Sn ShREracRf §e'qﬁén%§ h&%ﬁ% 2P R0 gg%% GO é}f %IPQIHJn% SicRf sﬁgﬁ'&lce

i nventi on so part of e I nvenfion. furt | ect o

i nvent| oslelccsedafrquhahermomdzqn&ahng:@fnﬁb@ﬂﬂN)@s cﬁén@ﬁ i63] 6tgordtd. | east one anti body,
reco nt or. synthetic |nd| rrent the eof

hocolT ol SR reriaimtiBtged e Pl S p DT R Rk BRE G0 B0n8 e e,

conpri seﬁheae@f eédoedihg ¥R iAVEADA cOhpitidten Bl l@ﬁﬁiﬁ vafi €516 Pyl HAdtimpRTsingyant dhgihod C
antigen-binding fragnents thereof. Pharnmaceutical conpositions are

convent i afidrequRngerieringjag jeast &R ideatitydo paamingacichidpeics sricard frrwdhs groppe art
10 just basgan@bf! BEQCAITRNs.aefef@l Jonow zﬁﬂlg§4 dnfal ”gﬁtel:‘ﬂdlﬁaJan I%W}E’%bﬁ! ons
conprising the anti body and/ or "a fragnment and/or a r nbi nant deriVvative

and/ or acoopjisigateaniverasf scqnerad myingreloasttd ‘atidéngigs to @nanplhaalcrmeuﬂnccal |y

or oot 1o Bh T e SREC B DN G RE T Dt S SRR b of

t r eat i ngInadhd/padseftlifveitibh Mgt 1IeaN8@ s 1d3nttys uiascthat thd iddaeitymhnbe aCleagp 80 $h ng
adm ni steri Eg to a subj ect in need thereof a . thergpeutically effective
anount of" FAEsHHY ﬁ)b%éw FEoandi 1At segprensy AU te IHFISAeANEETdi ng fr agnent s
t her eof ?&fé?%wr m%egm?o%ay €rechibinin@Br ‘%{é‘ﬂltﬁ&ﬁc Qﬁt1§eﬂ%1ﬁd?1¥§'ﬂaﬂ fRnR fEthpds of
reduci ng and/or inhibiting uPAR conpriSing admnistering an effective
amount ofleschibedaation b scymonasdanabinidndy ora gyimehiepi € hamaniigwihobi delinmgynized gnent s
ther%)f gﬁﬂg,e}{ ant%l%gb ove. 20The invention provides formulations

conpri sing er apeu rcally effective anount of an antibody as discl osed
her ei n, Anbthtf ebjeombithai invengioh He tipHamtibotinerceanbi@aitr @nsyabetit adtiGentsindibgut
6.5, and optionally, a surfactant, The fornul ations are ti/pl cal ly. ftﬁr an

ant i body TAEMENS EIeHEEs RBPW fescribedofopitaat agredsAE P Pl der Bicnii
fragment &eétﬂl%ﬁﬁqfcamer tpRGer BIXQHEHle&@ﬁn@l@BfM%st%'cQ&eP' e concentration from
about 0.1 ng/m to about . In certain enbodi nents, 25 the

ant i bodylt isee dsherapicdr ofs fhst h@@m@nantn@&fp briddmalpcrleageeding thhengbedy,

concentr r /m
o 107 mgysprioised o SENER Wl o B Tl e HRGEE s RER! BRLY of W0 dE/ 7

" phar maceithitb@abboenokid add"ori ®ngstngt dfat de@nad&ptseqheam@lt}&mof dbliea fiother
admnistration to a manmal, especially a human Thus, the conposition can be
used to treat a disease or disorder in the mammal Mbreover, the antibody in

t he 30conposition has been subjected to one or nore purification or
i sol ati on steps, such that



contam nant(s) that mght interfere with its therapeutic use have been
separated therefrom WD 2013/ 020898PCT/ EP2012/ 065198 Ceneral ly, the

phar macewpceal3/28yposi ti on conpri ses the therapeutic pr@CEER2E2H63198
pharmaceutically acceptable carrier or diluent. The conposition is usually
sterile and may be |yophilized. Pharmaceutical preparations are described
in nore detail below Therapeutic fornulations of the antibody/anti bodies
can be prepared by m xing the anti body having the 5 desired degree of
purity with optional physiologically acceptable carriers, excipients or

st abi | i zgp;3ct(JRema ﬂﬁgérﬁfé{nsanp%fé’sf%@%dt&aénc%hg RfLmtibOdy) r&BhitiRRi o BAkhetiéd
Ed., 1980), in the formof [yophilized fornul ati ons ‘or agqueous sol uti ons.
Accept abbkitiggarbindarssiragaxaniyphenoisof thy ingendivin| It e Birthereoyeph o btbie enventiorez hgsit ent s
at the dgeﬁflgoeﬁsl r?s%j GRNGRNGL atil A0%1e rH%%&’ 34189\76. @P&era 'th%cllho%fi %engi fd L& the

anti oxi dant s, %re rvatives. peptides, proteins, drophif e 61yners,

chel at i ngntifddagedcunsbisdnt br Syathei Aptigen$ardsng Sainientsatheicaty felodint @ittonons such as

sodi u tal .c | exes .Q., Zn-protei oml exes); and/or non-.ionic
surf att afft's %@éﬁ%w%wé&% ?n,ve ‘UR%W“G@(‘? 9fc B b%%ﬁ%ehw@ﬂ%v’grﬁ iNqpREs) |
The acti y}gltﬂéﬁgraﬁgé&lfﬁiﬁdiﬁgﬁagfh%s Berenbi @B RRLAniioh Erkpr ﬁ@%ﬁn@ﬂﬁ%ﬂ% for

exanpl e, by coacervation techniques or by interfacial polynerization, for
exanpl e, Progirees Xyamstihgdycasl desaribse abrveged sgcorerigdhoeipedy &oaribe cell culture.

poly- (meg iyl ES%SE&%&&HS)I iRyl G RE ARFYL G cﬁﬁ%ﬁﬁftb'ev%héfatehﬁ CRlhRIdak ofr ug
delivery systens (for exanﬁie, | T posones, al bunin ﬁicrosp %res,

m cr oenuhsroasincnands parthé ct@snandf niaenCEdss Ut é&s known ithatnacingmalhgioonsd Such
techpi ques are disclosed in Rem ngton' s Pharmaceytical Sciences 16fh
a1 SEBfon DTS S GRORD f G FRaE R SHIH U8 JEPRBE T DA

adm ni st RaichRAcMEVe R Sttetirt®ed hiaBereSis t€adkdaye AERRBT {chhieithnhdgldbuliat i on
through sterile filtration nmenbranes. 20 In anot her enbodi nent ﬁor t he

prevent i Biodagts by abauidffolds This methed of ingecasipy phgsicreaiag fissmednlgng) pinity of

ant i body [ ' t e ' ' L pends 0 of

di sease @gﬁ%g&gggggg th eRggvgﬁgé?lgﬁﬁﬁ%%%ggg’d%”ﬁﬁ@’gvgééggﬁyﬁﬂg¥ﬁg? t he
ant i bodysubstimton, dektiened ddditioprogaenia sedoto thh €DRsautthe inyontposte Sperpasewr ous
t her apy, ,the tient's clinigcal history and.response tq.t ant i body,. and
he B 2cibstiosh tor- Pt SR, By ey aRe e Rt outhit dfs Sonenpt s

adm ni st grvegtidn0 the patient at one tinme or over a series of treatnents.
Dependin% on the type and severity of the disease, about 1 lug/kg to 15
my/ kg of Faintaksorfybisyity.r g marfereh apdbadigssacgprding to Hic piasraf daxcalion shk bt or
adm ni st {RRLRMY Watn e nRAL 190, (c Cgﬁélﬁ% SEPID ﬁ?‘?}”-pd &nd REQPTIS \: §8)1 8B12

separate adm ni strations, or by nt 1 huous | sion. For repeate

adni ni st feaniponsgGFE Ik 818l and SFQ B NQbgarl 300 é emuinisinSEQ e NOnli tahon,

t he ea ' S ined unti ired ' f, di sease. .
Rl o R g A T TSI AR A N in B SR APV i

r egi mens SEQYIDLOROUSéfanll SEChID PO @oess iadicitbd sn FREPRIMMDE (e@dprisingSHQ b ed by
conventi onal__techniques. and assays. The antibody conposition should be

f or mul at 8¢" 2&5@%@%65 Bt St theyprssanh SRR ICISAETS PR A¥ChANIROED 3

medi cal  pif 8kl fiicatidhC rA AroQell BSLARM YRLINEENnAY skin RESSERI dpUenkd @B, can
be adm nistered by any appropriate route. This includes (but is not 5
limted pude divanrthpprebend deallosuremthavimidarlaatibodiast aradantibody, fragmants thewoli s
intraarticylar. Jintratr egl ral. eral, e |4, . 1401 | 4. 0r
dor et ateyhir apb GRRRERRR mesP it SRHGLR BESF e s EERARR 80
t he part spt af thé posseiarinbeitiog. Sudhadimdar bitthogk thaaubaprotacsdaby heicagnileat ed,
the clinical cgndition of éh inqiqidu | patient, the cause of the

di sor der 3MPHY 0§ FRETIZIENEPY %ﬁ?“b%l nﬁﬁéﬂ?, the nmethod of administration

t he schedyl ipRdei@bly1fhcamibsiyst rA4dFONFy #A8mekt 8 Fab aklzRict, kNQue2 tihoRdi, cal
practitioners. Thé "therapeutically effective anount" of the antibody to be
admi ni st evéimegic dntibedyg e veptiedr bprafemyiicimresaeeantdiping theapiopasbindiag mgmum
anou n t , jorate, or treat a disease or disorder.
The g%tiE%%%aﬁgggEﬁgfﬁgéﬁaﬁﬁgggg&%ptionalIy formul ated with one or nore
agents currently used to prevent or treat the disorder in question. The
effecti ve anount of such ot her agents depends 15on the anount of anti body
present in the fornulation, the type of disorder or treatnment, and other
factors di scussed above. In the present invention an antibody refers ?o0: a)
a nonocl onal, a polyclonal or a chimeric, or a humani zed, or a dei nMmuni zed,
or an affinity matured anti body, or a fully human anti body or a scFv; 20Db)
a reconbi nant or synthetic antigen-binding fragnents thereof, as well as
nol ecul es conpri sing such antigen-binding fragnents, including engineered
anti body fragnents,



anti body derivatives, bispecific antibodies and other nultispecific

nol ecul es. The term "anti body"” herein is used in the broadest sense and
enconpassee 2020898 anti body structures, including but ROT/HPR0W206%198 O
nmonocl onal anti bodi es, pol yclonal antibodies, 25nultispecific antibodies
(e.g., bispecific antibodies), and anti body fragnments so | ong as they

exhi bit the desired antigen-binding activity. An "antibody fragnent" refers
to a nol ecule other than an intact antibody that conprises a portion of an
intact antibody that binds the antigen to which the intact anti body binds.

Exanpl esapéE%rmbimgmfah%mpt&réimeﬁéﬁe_domth HeahR13H6, M R afe ifMblcFB B,
Fab', Fab'-SH, F(ab')2; 30di abodies; |inear antibodies; single-chain

ant i bodybhbE@dRINESs: 28 agd/ostHhpreinaiddntifisdtwidpbe nime 3@ M.iab oulicagedfin fabkad3)f r om
ant 1 body i gL Sano0 A AR00NRPCTHERRR1EH 005490, Thewk el napFofLC

anti body refers to an antl a portron o eavy an l'i ght
chai n i simdeiitioned from a particul ar source or species, while the renai nder

of the heayy, and/or |jght. chain.is derived.froma different. source or
speci¥s. 3%%*?@9@?%@ Pegneaon amﬂaﬁf%a%%%Fmv}twe@%wa@f firlgasy one

C-t er m nahtivoRd] P rMina of N tRAYantiSerPbiRAiRE FALYicAD thAIBIReabARW LR ibcIREE
preferably a human 1gG heavy chain that confains at |east a portion of the
const ant aprsgprited ditents grépreexghints. fhy sompesifiansogwiisereantdifsctinaramroungdf the nge

and const afil,g ,egéc%&bmﬁ@%g;syrﬂﬂé{r‘ce ah?%gmiﬁcﬁﬁ% 3@%&&%5 LRAEo qﬂlaﬁﬂac&ﬂﬁ(ﬁ%' form

Sim |l ar sequefices from ot I mmunog and/ or specl es
di mer s otompasgone ke amecntivahludetisifield el ter ba miteby dérenpadomcskilied] indixsamat | ve

sequence. Fc regi ons and variant. Fc regiopns. 10 The terns ."host cell," "host
Cel'l 107 sk bisfid o iBe FoRmIp st ci: HRBRRrSHEH RERGOLBRY ORI BF 1 o

cel I s i nh@ibyay GhdRXQge t RHGb L iaCreddihBindiAcHeAN ¢l IR AV EQGugat elcttdifng t he
progeny of such cells. st cells include "transformants” and "transfornmed

cel I's, " offhiehre Methuddeaptac phpmmmcguticabn sgcspiablg cxaipienhing/prshislsyarg éxciuded

t her ef rom £ &ivdofg, nunber of passages. Progeny may not be
conpleteF%ﬂ%%%ﬁ%%cgﬁ%%%gﬁdgvﬁpgnacid content to a parent cell, but 15 may

cont ai n Mis alsé emsbjedlitfalnt inperdige nymé¢that ofitevang hiel/ sigreventing tarear ora dobpkogi ca
actiyity . as screened.or selected for in the originally . transfornmed cell are
ool [t SR e TR Shay® b PisheR e Pl oeh B, o
sequenceambihofC eer 8&HRAYS rdcOmbimaht 6f sguthemd hﬁl@%ﬁ-tﬁﬁzﬁﬁ’%ﬂfﬁ@nﬁmsathbﬂéﬁﬂﬁs or a
human cell aor derived froma non-human source that utilizes human anti body

reper t oi Ae§riBd Fhonerlt urteRicahed he dyrcahebyimstiod o tteig andar whiyinggthiHR t i on
B s e T e e
chi mer i catrgentbodncivrgrdnssi thepealms Wescaibediabboysi dues from non- hunan HVRs and
o o RS SR AR s o RIREE R S YL
two, var h@ltbodly as disclosed herein, a buffer maintaining the pH in the range from about 4.5 to about
6.5, and, optionally, a surfactant. The formulations are typically for an antibody as disclosed
herein, recombinant or synthetic antigen-binding fragments thereof of the inventionas active
principle concentration from about 0.1 mg/ml to about 100 mg/ml. In certain embodiments,
25  the antibody, recombinant or synthetic antigen-binding fragments thercof concentration is
from about 0.1 mg/ml to 1 mg/ml; preferably from 1 mg/ml to 10 mg/ml, preferably from 10
to 100 mg/ml. For the purposes herein, a "pharmaceutical composition” is one that is adapted
and suitable for administration to a mammal, especially a human. Thus, the composition can
be used to treat a disease or disorder in the mammal. Moreover, the antibody in the

30  composition has been subjected to one or more purification or isolation steps, such that

contaminant(s) that might interfere with its therapeutic use have been separated therefrom.
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25 domains, in which all or substantially all of the HVRs (e.g., CDRs)
correspond to those of a non- human anti body, and all or substantially al
of the FREOcory®ee§98nd to those of a human anti body. A hkG&mP2@d/es1v$ body
optionally may conprise at |east a portion of an anti body constant region
derived froma human anti body. A "humani zed fornmf of an antibody, e.g., a
non- human anti body, refers to an anti body that has undergone humani zati on.
30 A "dei muni zed" antibody is an antibody with reduced i munogenicity
based on disruption of HLA binding, an underlying requirenent for T cel

sti mul at GeRerall Y020 bRAJZRSRRRCTRPE QA O8I cd Nlic t BcMpcdNgtdeRaland a
antibody" as uUsed hérein refers to an anti body obtained froma popul ation
of subst amrmatduiclymsgemede saraat ¢thd liicets The cempositim is pelally ditcaile amd inbp bF es
conpri si / Lation are identical ;and/ or.bind the. epi.t .
cxcopt { SPohBEeP Bl P Eer BN R oBRE6RY oS WPRa Ry B R
occur ri nérimtaabhOoBtheransbodyangibodics o iy papatd on mikirg the ndtibklyoraingatht i body
preparation, such variants neral ly being.present in mnor anmounts. In
cont rast YEYCHIIPELoNaPIUEN Wﬁﬁagptlﬁﬁépabyei_tqhg%ﬁ%ﬂymcma@e PIAEH YRR €T

di ffer enttaminbddIRERotn’seRattlaRABENHcitbdst BiRRUItdaL Oxsl PAHES, {9R0).taAPEs) |
each nonocl onal antibody of a nonocl onal antibody preparation is directed
agai nst i eglyerhidized fermatationn oandesss gelwtionh usceepthlle rraticty, excipipdtto©F onal "
i ndi cat eg. i - : ' i [ 1 a

subst ant T 1oL oot 8 ridieREb BOs s 3N AR RS ki YT and oy,
const r uechchsle beffers ranngxigamod poiscontiah, pdpad@anpiokeady hydro@tnlc paymesdhatatingt hod.

For anple, th onal antihodi.es to be used in accordance with the

o s S Pl teB i Dot “H N PTG SERR GO M ot
limted {0yt AepRYAR 'c@lﬁ?@xé’@‘;_talﬂ%r nbESARPIRARan N HTRITWEE N PRIRGNRIH @Y

nmet hods, and nethods utilizing transgenic aninmals containing all or part of
t he hunmanr petyethgghogytd {PEGEi Thel®tise aigravsmtrodsy alsel botchieappest emplicapsapsee hods
for making mogog)onal, antibodi ez Bel nddesel ibad herelngy »PERGentiof A, am no
acid seqaeﬁce 1d%n?|P§l’mﬁih respec 0 a reference pofyd%b¥|dé Seduence is
defi ned asnifie pedroeyhabdcafulanm oo gtitid-niesicapsaR iand apdpidttigihetisegluence
that are identical with the. am no. acid rssidues in thF ref erence

pol ybept MiEos@elentsPech ¢lér wapgﬂad%g diuge Iy cBe GURTR R 1A NTKA MRS JEREPHE gaps,
i f necesg@iMin t MidePHRNMS, T hBcIBNLEMM PeRaBPartREIUERLE haRREALNKs) aBf Nt
consi dering any conservative substitutions as part of the sequence

i dent i t ymagioeghlyions. Jush tgshinigoesetre discloardeinf amingiope Phantacenticalod caances Kdlyuence
| dent | tye&ﬁ&‘?,tt?so?%' ﬁd’.,efbg'oﬂ. %%rqoﬁﬁlaat\{@’%ési L0Rke AS nwvala'a;a Eﬂaraﬁﬂéh'r‘hus't Bt he
art, for instancé€, usinhg ptblicly avai abl& conputer software such as
BLAST, BASE: Phis Alitélyaiccdvizgahedby {iDNASTAR)ughcidriafilrati@bmEmbsacski | | ed in

t he t can determ ne appropriate paraneters far.aligning sequences,
' ncl i nff sfm?heaﬁa@%iwag orolB @ VEB TSRO ERPLn oL HisFoSr G AHRRPTIES AFSAR T ul |
| engt h ofhet HRibSQRMRIDEEISs BEHNIp UM IR o NRIlIt &pehd BRahEBERUS @iddase to be

formul ation" refers to a preparation which is in such formas to permt the
bi ol ogi cHFatedtthgiseyeriaf aad etk thaghwdicenthethshtths geidbadyieis eddmipistersd for

ef fectiv ich: [ i1 | GQm - hi

cnaceept B e HepIsERiGRABbALD Syt R o GAR SRARIS Ry G Refonsc

adm ni st er dat. antiNodR 0481 GRSV BP2h 2/t06hiD Bhydscias etheheamtdiody i tsuaailyrent "
(and,gra Iiﬁal % ri%%ion%.the%$of such as "treat" or "Ireaiiﬁg;%nr fers
to cff ni SHPPYEEY vt ih PRIEh &ft &Pt 1B° alf er®*Phe 2natliFhl O odFeE" B ¢ he

i ndi vi duplep&fliddor the afRthnd ABErie@bf Be dRRASORBRA 1 igliheh 1f5ahg/RE QP Bt Sr OF
during the course of. clinical pathology. Desirable effects of treatnent

i ncl ude, fBgmeniiteerprftis pp ditidrapdidats eyt hedroatiriahoehe patient.exhftheane of

di sease, cﬂ#&é’,'lﬁ%&%@&o&y%mﬁsad hiT- NGy O8ntBl¥udintiRdn. ®or hQhEECt
pat hol ogi cal’ consequences of the di sease, preV%ntlng nmet ast asi s, decreasing
t he r at eadhingdirseaseopr ogvessdayn, oraegdrodgtcnding am thal donditionnthef tr¢abreerdiisease
st at and, rem ssi.on . or_inproved proghosis. In sone e di nents, antibodies
of "R TR Ao Ra Ph TS A UGN, SirmherS o ERSe TR b 50 he

progression of a disease.
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10The anti body, reconbi nant or synthetic antigen-binding fragnments thereof
of the invention can be conjugated to a nolecole, said nolecule is

pr ef er ablwoaotdessegeut i c agent. The invention w || be neerdPscriokads by
non-limting exanples referring to the following figures: Figure 1. Cartoon
illustrating the domain structure of three uPAR variants, uPAR-hFc, 15
UPAR- nFFc and uPARnyc (as control) , respectively. (A) Cartoon illustrating
the structure of uPAR-hFc - a soluble dineric formof uPAR with a human Fc
tag. UPAR-hFc (Sequence 1 corresponding to SEQ ID NO 14) is conposed of

resi duesyhiddd hRP8LRER1. e HOLLKSPOME MBrabP iR Rasily Rdrfitd?éd BELohRntiGial 1,
domai ns DI, D2 and D3) of human uPAR (full sequencé in Sequence 4

cor r espotrdhmguaso a8EQstdys NGhe 1 pntibody | ¢aveasitioagblomld Seqlemudatald dgped, and
correspondi ng. t EQ.1.D NO 9 nd, t he, hin ng. St .egions,..(Fc) of a
urmn | ot haRe &L E Bl e Rlea® i i BBER e oMEaThofi RSBk

pr esencethefprédeet kentioa@an &8 ullingistered bg ahgappbpate aduth orddinoRidesrbat 8 rdae t wo

pol ypept i.des are |jnked. together b i sul.fide bonds. (B) Cartoon .

i 11us aliTHE £ D) sPIaRF R AT R esm%?n?%ls’r oF YT BAR

W th a 25 uaREaRal Corhi@%ntdt AR HerdISEAYARASE 8r CRIHAS RANRIRasP BRR DolNO
15) is conposed of residues 1-277 of human uPAR (Sequence 1A, corresggndl ng
to aa. lcopiegtiogHD thp pimtext)inclyd¢ jthik pprticelgr disordSe dgmscecapnl, dbe mesisohdi ng
to SEQ I [ >0NS F oG - ri [s[€]
noavy chiy bR R bh o PRRAE RGO L e R RET s e, Sl
t he presdnadecnfthd hiee nfdeltvagy ol d4gent, rthe ethbdrafeidmamstaftiohpthedichelulinperfe t he

30t pol ypeptides are linked together by disulfide bonds. (&) Cartogn
11wl Fapd RENmHESS  fCetib BoboRrie o Hedsi bt furtmeric ThRm G IPAR
with a Gefghint Bbufty 6f i_h@ﬁintilbtﬁgmg aliiInck3d QADBO B8R ERL Al &Bili8Rtions,
(Sequence 3 corresponding to SEQ ID NO 26) is conposed of residues 1-274
of humanaffPRRh¢ SupigEE aMSWASEFSeX ) AN dTTY§NE 8mahorate. o7ircaifa dgmasq pr fisprden  and
a Cterm - (e i

i ndi cat gg?@%{ﬂé%h% % f% gﬁ%@@%@%%ﬁn%‘ggﬂégk‘@?%? g‘glgﬁéo%g oégﬁrgaﬂ o%gé?ns

t er med Db, prEZené ndtr€3 theShsagdaren gueskom.Cléd efficcrerei anatuntoer suth ofBéiRigesis migpends

i mmunogl obul i n heavy chai,n const.a eqi pns i ncreases,.t he bindin ffinity
for VA BRhGpornpt aboay RS he SRR RECTE ST ivahr P JEUTORE 98- vel |
pl at es ce@tefctoistdiscMNewabp®/el ncubated with increasi ng concentrations of

UPAR-hFc_in the presence (black) aor absence (grey) of excess pro-uPA for 2
hours at I8 RN & antibpdy reffas i ng, bound receptor was detected by

sequent i QJ arfoddafonbat :pglﬁglo%ltol? a@hFRARCL ORI HEAR (ﬁ'rﬁtdegﬂﬁllﬁni&é@ BBn Qflﬁqn{?

Eu3+-1 abel ed goat - ant use anti body. The bound material was detected by
measuri ng tratered estdiodgdorfal fully bsmenadibody ensicty. Speci fi ¢ bi ndi ng was

cal cyl at by subtractin he non-speci.fi ¢ _bi ndi ng nmeasured..in uncoat ed

ot 120 7Bt BRIRRC bhateheSs SSBieRRaEn e Binh " BelTA ) ool BN o
r epr esent atdow@risixpesutimentigenThiedibg NfHgh@n U ivdudigg] hginddred Bt RS ofh gl dndy)
constant (Kd, i anonol ar. uni.ts) and 15 Xi mum bi ndi ng capacity (Bmax, in
CPS units (aéﬁmfg’s‘_{éb‘é?“@égbfri’aﬁlﬁcWé"!‘té’dtf‘élae@ugfgl%’&u p%‘%m%'@%lesr egr essi on
(four- pa‘Tﬁg?etrﬁ_r”aBﬁlS()dyu%H%% LNRePid S Roflcsiabhied R &Hb&ﬁassMaﬁoﬁb%tiHéEyA‘R' hFc
has -10-fold higher affinity and -3-fold higher binding capacity than that

of thgaI n‘éinmcsi,cmglmmigybuts motrinitedPan ehoclqns) aBlibaiissg mﬂ}'QlFFHAR_rﬂpﬁchbes,
o bt RgtstRing fiPhles 0 8 SRl B, B MBLGAL URRER Sl s tkence

(grey) otxlgkicasslegred-anentiiindidg haivitg. at room t enperature. Bi ndi ng of

uPARmyc was, detect ed and anal yzed exactly as described jn panel A (O
Bi ndi ng 6f PR S PARRY %&lq???ﬁf?b‘?t_ 7880 R &teﬂwﬂé@w@m CPIRAEs
coat ed WhoioRI - HPMtNR I BtibSEURAL @thdd thd dnhE&ERS WhEhC HRCRRCE ahfikyas Bihds.

UPAR- hFc (circles) and uPARmyc (sguar es) for 2 hours at roomtenperature.
Bi ndi ng Bkamparphentihedy Hegneantseigclafebeinst yot dignitedde FyyFahsFabs Fgb'sthli el n

panek, A. t UPAR- ) 3 hi ' iLhze UPA Wit h
A M e S L R e A G e T

nol ecul eatydlodiee foriaeé fignomttibodyafrdgnentd. ke domai n of uPA and uPAR through its
N-term nal binding increases VN binding and reduces uPA-
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bi nding. (A) Cartoon illustrating the domain structure of wild-type human
UPAR and the 30 uPAR variant GFD-uPAR chinmera. Mature w | d-type uPAR
(Sequencewo 20BEQE® NO. 1)) is conposed of 3 honol ogous POTEPRIIR/0GIARI NS
(D1, D2 and D3) that is linked to outer |eaflet of WO

2013/ 020898PCT/ EP2012/ 065198 t he cell nenbrane by

gl ycosyl phosphatidylinositol (GPl) lipid anchor |ocated on the Cterm nal
of uPAR The GFDUPAR-chi nmera (Sequence 5 (SEQ ID NGO 16)) has the sane
sequence as w | d-type uPAR (Sequence 4 (SEQ ID NO 1)) but contains in

addi ti onThO& e CaRh Qe RhA R I 8OV fh oY ih WEEHAO FBitn th’éDﬁEaV?:an/or
(Sequence 5A (SEQ I D NO 3) 5 engi neered onto the N-term nal of uPAR

( Sequencébglt ¢hgmQs [dering frain)a n@tlﬁgarasoslmrqr Jpegike while dle raseaifd@e gl dreclecaBB  ( SEQ

ID NO 7 B res PAR|n23 |l s pronotes cell adhesion
to vi tro)F‘fledé?lih ! t%’é@“%é‘%’flgedefg%r?gggf hg SOl%rﬁerrs\Bl%?astype UPAR (UPAR), UPAR

nmut ant s Whé Feraefrcatgon” héhélblmﬂtelf@a‘tﬂjd BARMB 2idfiand (RARRALAgidpMfdaemtibdbdyal .

2007) DuPAR chi ne ( GFDUPAR) uPA ck) were allowed to
adher% f Bicferably gp igymupgel 3[7@111 dneke P er&@ataeﬁu @éq%ﬁﬂ chypthat caatﬂné.aém in
integri nlela!;trhqio'i‘lgon(m&cﬁﬁaa%@gloﬁ“@%%ef@ﬁabﬁl it is ug&ptg)d)cﬁnebfh%%ﬁm\éﬁﬁﬁ i8] ge Lhe

y

adherent cells were fixed, stained with crystal violet and quantifie
measur i nand erasabsiseivarbEo)ar Bae fghl hinge agé@@lilsﬁané regagnt (naliheSimalar geggences

cal cul at ﬁgmb(%h& Muﬁéélb?tﬂ gﬁgessaﬂ%k (EJIBC%ICP Wﬁdhqgmg Hﬁfffl&#hrea éloﬁle&‘]snacfg ﬁ}cﬁgle?g I's)

and i s present e sion t l'ysi ne ta represen t he
mean  SDirothe temieﬁhaﬁmdemalsdﬁqodudpenatrvemmm(lm EcrfeglonMcbvatrllaaﬁFm%Rnand GFDUPAR

bot h, pr te rohust cell, adhesion to Vi he, WB2A tan
P ocob or TRE e 2R gB ) v RER 1 BR staRa Rl Sufely YRR e areef i A0
GFDUPAR- Feﬁférrf@ calls ifitod @it e besend R nRERIIcid¥hs ®84d inBdMRSH ARcIh@ink m&bb%d@%@
pro-uPA. 293 cells expressing the dlfferent uPAR vari ants were alTowed to

bi nd to th %elléoHp&tdcqmiStlhclbqieo “maforganty” ped trasfagmed gsls. ¢ ayhichy isdigic ohe

tif
Ao S, (IRRIRE bel o3kt OLE dhpdtort WiKH EIMOR B fEAT of
GFDuPAR- pimismges Prdgeny rmy[notbh vemplletebnisltmtaal imgmchax acidh¢srtaphionepacntsclddfut ci ent
i PA bi nd Sol ubl DUPAR d t
o PTE: 1 ity bl R Mot i s FRERRE i RistoT o Bl gE RS &

i Il ustrakdroghell her dma;ltdm obgaii zat i eAgiAdllyCHAHSARMYE . cdb £ DiRARRYC hedaguence
(SEQ I D NO is a secreted varl ant of GFDuUPAR (Fi gure 3A) contai ni ng
a Cter nﬁnépmﬁ?/émtb&d}’ TF198C MHIFIROPICHEH 2 AMRECHPPAEARRYELCB sPTePandsde dfifénce 6

6
(SEQ 1D Nay %@Do))d)l' %'oh{ﬂ(%drb‘ﬁo%ttﬁh -RL AL O Qy\q(e?lvg?%ﬁlr ﬁdnklﬁm%%hf}e @ﬁatupA
GFD (Sequence SA(SEQ ID NGO 3)), a short [inker (Sequence 5B (S D NO
7

uPAmilriEsilmmw antizcmdy(@pqméweeor%thcnﬂmmspmmdbn@ tmodiag $q2€7h¢esafTISEQ | D

).
a Ct nal 3 nceBSEI 1 27)). B
Bty BT AT R, Atk AR e AR BRubTRT R st frhingd®s ot e

with VN Wenhen dtﬂ’ﬂtgﬂlbatrﬁdlg%ilmdsncr easi ng WO 2013/ 020898PCT/ EP2012/ 065198

concentratjons of GFDUPARnyc (bla k squar.es) and uPARnyc (grey circles) for
2 hours &t hﬂ%ﬁ%@%rﬁgﬁa@meéers I%gcrﬁnﬁg 3& BB TBe eptddrsides fJEFé‘E ect ed

by sequepii flmhD¢HARL LANSmMS Qc1é @Q&\&@I RO hMPARFRO L inbQin( L3F&imRRd, &
Eu3+- | abel ed goat-anti nouse anti body. The bound material was detected by

measur i njumaniecdraasibbdpedilf ¢ammriss sertatiplhy dhef atycasSpeess pfid typically two, variable
25  domains, in which all or substantially all of the HVRs (e.g., CDRs) correspond to those of a

non- human antibody, and all or substantially all of the FRs correspond to those of a human
antibody. A humanized antibody optionally may comprise at least a portion of an antibody
constant region derived from a human antibody. A "humanized form" of an antibody, e¢.g., a
non-human antibody, refers to an antibody that has undergone humanization.

30 A “deimmunized” antibody is an antibody with reduced immunogenicity based on disruption

of HLA binding, an underlying requirement for T cell stimulation.

13



5 binding was cal cul ated by subtracting the non-specific binding neasured
in uncoated wells incubated with identical sanples. The shown data are
means SD WOa@m3#2089pr esent ati ve experinent. The bi ndi ng ©OTEP2@2065198

di ssoci ati on constant (Kd) were cal cul ated by non-linear regression
(four-parameter fit) using the Prism5.0 software suite. Note that
GFDuPARnyc, but not uPARmyc, binds VN with high affinity. (C Binding of
GFDUPARnyc and uPARmyc 10 to i mmobilized pro-uPA. 96-well plates coated

Wi th pro-uPA were incubated with increasing concentrations of GFDuPARmyc
(black sgyarnes) "RBH.UGARMELEEN € GIHChESh foRis %o NAUAR bBLY foPRMddeTRRr at ure
and bound receptor detected as described in panel B. The )Bl ndi ng curves, Kd
and Bmaxpowtaionalf substantallblomegengdus @atibadeesr e sthe mdag dudh entebods tcemprising

GFDUPARNyc binds. uPA with.-30-fold.r C ffinity. an -fol d, decr. eased
o1 nli ng. LspRurrgios Bk R nft i R ne el b Lo B b BRE S o .
forced damibodicat¢.@n cadtaintrgenaaedily boturtlg Gbtidasar aridng tdhen Nptelnoticrabdf of
uPAR ynerg{)ée a;o i.ncrease the VN-binding activity of the r.ece%ta\or (A2l

Car t obn MOPRLPRAEPHRYW RESRIBIANrPUSE PRty Bengfall ARESRCID TRpY AR

( SequencgonfrabtSEQp e IRAL ddbddE YdYanSiond, Akeiel thhibBIy FRRIO NiRYrcAdhitoaRs of a
C-termnal human FC-tag as 20 shown in Figure 1A wth the appending of the
GFD- donailictedl agamnshlifferoni aeiernumanghienrionen). Faghunencglenal @yibgdy elopponoclonal

illustrat] i I . f.. o - e 8
(5£Q 1 O RSE P erRaTR R BleEFLLR R MR oo 1 MR R ORRUARE R
Fcr egi on"roongglanat"asditatentha ataser bfithenogibodyuhd beis ebtafcd drom dBubst{i@plly
GFDUE@R- c binds wt .ext£e I?{. hi g.affi nity to i bilized VN 96-well
ol at K& ¢ Bompesrnappophfafies e tboflics i ovp i sendrisdar Risitcntictpr ols. of
GFDUPAR- ﬂﬁcanfiﬁédyszé}iaj/rp%rt@Julz{rQ@éihécﬁ FRLEAPE thNnbRscIMAS Mt dict Rebdadeadn
receptor was detected by sequential incubations with a biotinylated

ant i bodyaespetaneq with die pawnt Bryertiontmyels Badoby Avaddy of tschrgugsy Beludgsdiué d
streptavidin.. e e . Pl

e Sl e B s L S Y
bi ndi ng nedwds edizime unsgatieahimels|contiamengxdt edbavii dftthd hen@0meameglebulpl ks, The

dat a, r epresent an D and are froma representative experinent, .The

bi nal hg ST BeIRT RRPE EATTRRS, BT nsh TR GAr Py g, PO peine
2013/ 02089360 P20 12/ 065198 Figure 6: Direct conparison of VN binding
activity of di foferent forms of sol ubl e uPAR (A% GFDUPAR- hFc bi.nds wi th high
af fi ni ty Recqnhirobpminpedidaqauarse wanfityp | vathersseshioedi raffrercovnqIxpspids ssevense ed
with | NCRERFHANLCARGERLAAL Ofiinb (TINBARNING duflilite saRSARAR e RERYPA OF
UPAR- hFc and uPARnyC 1n the presence and absence of excess pro-uPA. After
washi ng, witheth§ duinndaciecepduws mathe defeeaice dbdbypepadueeucade, i aficudigniogsthei t h a

m)nogé onal uPAR ant.itbo&jl%. %13F6) .fand a_ Eu3+- | abel glddl%oat - ant i muse

ant i body CHREYAPS BT EIE TR s il e AT pd? PR NdTBHEVEhPEE s AN sD.
The bi ndidegtitguinen@ndnidernRr @yCaheat atve dubytitiidns las pe@iof HH0lcg8Sicoidenbiol e

t hat GFDUPAR- hFc, binds VN with hjigher affinity and capacity than any ot her
form of CGPARNERJPERIIPYIS) OLAHPATNEE ReENtEIPIPAR ﬁ?ﬁ&lea%d%@impﬁmfi/%chwﬁ i ng

to 10 i npbidkdug&ehyWNhat9be Woilkin RhatEs RORE &c, Wil hsidhbdiaifigl ABHEEL SinMiE h
i ncreasing concentrations of GFDUPAR- hFc and GFDuPARmyc in the absence of

pr o- uPA teonp@ehwiimareasuch soBliAfihd3laddiF-8. AMGErordsgaligy (DNAS TR fimete pt or
i ) ; . ) 5 )
(13re) annbs DUSEMER B ol RPN Tl R PR PRbRTIERY

si ngl e ekphdirgenty sperithme neegudeserthite asximandign@bnt dhe thd Adi Rggthusfac and
15 Kd were cal cul ated by?f[mn-l i near regression. Note that the dineric
GFDUPAR- PREECBIhAS "SRPTWPAF hi gher affinity (-4-fold) and capacity
(-2.5-folrdd tdrihamhhbhieacBRRAMBI TG 6PURARINES o [rbgivdtn AwhibRGK iPSuchPBh fab Go
requi rements to the |inker region connecting the GFD and uPAR domains in

3 Pﬁ]lc:{- hFcPgnyit theshieldgichlcaivity efjianrastiver seeeskgpa centeined pesain Be deeticeidte, ghd
(see s g TR, GRAL AR EERohIE KRRnAREHERD AR ) et AR

| i nker sédgUdemodsion,wd@ild hbadminREredesi dues | ong. The Linker 8 is identical to
Sequence 5B (SEQ ID NO 7) and to Sequence 9B (SEQ ID NO 8) used in all

t he above experinments. (B) Binding to inmobilized VN Wells coated with VN
were incubated with conditioned nedium (diluted 10-fold) from 293 celt
transiently transfected with the indicated uPAR variants in the presence or
absence of 10 nM 25 pro-uPA. After washing, the bound material was detected
by incubation with a Eu3+-1abeled anti-human Fc anti body and neasurenent of
ti me-resol ved fluorescence. Note that independently of the |inker |ength,
all the GFDUPAR-hFc variants bind to VN i ndependently of pro-uPA. (C
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Figure 8 Cartoon illustrating two possible nechani sns by which the
appendi ng of GFD on uPAR may i ncrease VN-bi nding and reduce uPA- bi ndi ng.
(A Intrawoubsobs binding. If 5 sterically allowed, tRETEPDIIdOMEIN i N
GFDUPAR may bind to the uPA-binding pocket in uPAR |eading to
auto-saturation of the chinmeric receptor. Auto-saturation of uPAR may

i nduce a conformational change in the receptor leading to the efficient
exposure of the VN binding site and prevent binding of uPA (B)

I nter-nmol ecul ar binding. If auto-saturation as shown in panel A is not
possi bl e Af Qe Fh&EhCBlcaln@PORad ofdntHRRR WrlatiofRehBRbefiRh dk Yatanb: @ef’éqtiﬁé)?_t hus
di spl ay both uPA and uPAR binding activity. In this case, GFDuPAR is [ikely
to form viférgdrrekinicaliinfpivaytionginraacaiicaudt toPAteb ithreoiatiegyabesursgi afythamdiviigugt beisgd VN

bi ndi ng Lyity. Flgur : i.n i u 2 0 nt | rlabl e
regi ong. et ahd bbb But (Mo ER B BT he BB SRR

| i ght chdisisablee effede difiaedtthdnd nnélnde, ciiArs egu dintieedott, giravedtily oP&Rrence or

anpl i%i cation as?g scribed i.n.the.material s.and, net hods. Tglg‘e am no acid 15
sequehceECHF ey dReHCa BridioNgot §YPREMRa FHRINLYEERPT PRY VEithIS RS i ¢ v

det er m npAA616L41IARAs g EREs 35 the dRBM e DréfdnAnd hefadtalio, deb@Blidg McRatbREGKdsped.
Gaps introduced in the sequences to nmaintain alignnment are indicated by

hyphens. PRgrstionat fweliorgiiinc ir peHieten efidbetdscare Xake. | andt ranisseuendepraved i ng,
i ndi cate . ce | I: . i can
be.any. nOBPATT {1 SeRCTMARERle bR JYEIRAGE R G ey dE S AR E7E.
rai sed agdisast oGFeDldARchiregreaomgifiazitseeel | surface uPAR. 293 cell s

expr essi hu UPAR (huPAR), mouse. uPAR (muPAR) or no UP. nock) were
orot FRa Ml APHER RO A ICB B e BENSTE ko qt OF B TP AL,
AL38 andb@&ﬂxﬁu%a@éd&@d neG&ontsS bai GlURAR- i OfteferBMn theapbiRodyntivas det ect ed using
a fluorescein | abel ed goat anti_nouse anti body and t he staining was

anal yzedTBg imvegtipr yilb st oy dossripeds byinopdignising catpes refering; taj the Hivensgi ty
( X-axi s, ﬁgl'n%'-"') and frequency (Y-axis, in %of the nost frequent
intensityy. Note that all ei ght antibodies stain cells expressing human
UPAR spefiguire dl: |Qartodhallegttatibg dhe doBrih dndtukKDT thaw erPhde nadkess r iuBAaR-hFc,

i pusl ifically with n P. Tj. t al.,. 2009),
Pl gt £ S ARG BRI ARRR b P ke RS r AN bt YRy bR B i ng
human uPARARMWRr-& saesledin&iPBmelfluPEROvatheshiGeat Bdtag tPARIHFcqReqichét (A and

B) or Fibronectin (C) and transferred to a real tine cell analyzer
i nst r umefATPRIENE KEESEQYdRcNOSH) Rechremesesh. 9f reypgyes 1-277  (Sequence 1A,

2013/ 020@%@%@{&?@8%/ Pé?i%ﬁsﬁdjﬁDelh@Ai?Udoﬁlaii Agncend bs| SafintaldpARdsK, C)

was recor t regular intervals. ter approximately 2 hours, cells were
added pr esquBtke(iB SaquerCy dororvashorsling (CASEQNAD NEk Igeld linkedexgine 4Sequenent 3

ti d. Ab it h | .at | ' di | uti
curvil o Sahbiing BoRRIAD' MAL%) bl bRbEhe AR ARG 505 ThOPRE I apns
and the &e&vly dhaidefscquatieasar @ienichda@nbi SR@EID NOe 5). i TheSpradenvh bf thepife-tdPA and

8B12 were added are indicated in the graphs by stippled vertical |ines. The
curves sfoW wethﬁofgﬁmtwfe%f kaae Hinﬁrd&daerﬁ\l@? ,twv-p&ixpgytl%fé age (ﬁalﬂfﬁ??t foghthet g}{i me

( X-axi s) dgist¥rlde 66hds. | ndexes were normalized to the cell index neasured
imedi ately prior to antibody addition. To determ ne | C50 val ues (panel D),
the NCI (Basutoed ibwdraliog theatrueturcaeftufddty Faddi solwre derasicdaine of aP B with 96 of

t he I uptr.ea C t > 1 i i ., Y-axi and
reohtd MR IASWPARCREL Radiiondla LOFCPRL ISEBATNG. ANTH: cdpBiedhef0T
mappi ng bgidubow22y b dinehanyuRAR (Scd88ncedlAl, soregpbrdisg tugaah AN o 6FAR TDWRARIW) ,
uPAR R83/ 89A were s%eai nedz\é&"\zh t he 8.i fferent _anti Qﬁdi esthg%i ndi cat ed and

i

the bi ndP Mg EHESH? EeFPF I St CYEIBE G o TRE T BKi Ayarsk S\ CRME was
conduct e%%fg%_% lFd)DFRMAFERAEG hea BN GhaARSeN&B OB QBQeéXE&dith@?E@QD N©Ossi Bk e
effects o Il%?nd occupancy on "anti body bi ndi ng. _negative control (Neg.
Qt.), thérsPaRnhiy thy prkidnec of tha aRe-wE rewlts & thedeinvitieg ohdomeilimer yhare thbody
I'S Sg'@ thv{l&pﬁgff)epﬂa&ezl@ linked together by disulfide bonds. (C) Cartoon illustrating the structure

of uPARmyc - a soluble monomeric form of uPAR with a C-terminal myc-tag. uPARmyc

15



Figure 13: Epitope mapping by flow cytonmetry (11). As Figure 12 but
different uPAR variants anal yzed. 20Figure 14: Epitope mapping by flow

cyt ormet r ywWQI2h13)020888 Fi gure 12 and 13 but with different POPAR2M206H0S S

anal yzed. Figure 15: Location of the binding epitope for the inhibitory
anti bodies in uPAR UuPAR is conposed of three domains (D1, D2 and D3) where
D1 is linked to D2 by a short |inker region. This |linker region contains
residues that are critical for receptors interaction with VN 25 (R91 and
Y92, underlined) (Madsen et al., 2007) (Gardsvoll and Pl oug, 2007). The

bi ndi ng &clyBerdcer3 E&%‘es&a&ﬂix@nkﬁ’SEQam INeRdi65Ss geRBhRUES kdidli R2RX3MRLRaRAS
over | apping epitope(s) with R89, R91 and Y92 bei ng i nportant hot-spots for

bi ndi ng. URHB (Sequeneaii-e cofesphrelimpzaat 3¢ af BBR HeNoi bharmifa UPARInE naeoian

v6: it e SRE o bt RGBS IPONES 27 L il el Mg v Bt O
and pro- uﬁﬁposml\bftﬂl&iz&odﬁ&ﬁgoﬁ@(ﬂommﬁﬁ‘eﬁﬁd’(ﬂ)WD%aﬁd@3 prot eol ytic functions of
uPAR. _To_| nvest 2013 0898PCT/ EP201 98 if the inhibitory

ant i b%dngﬁi%3 Eg ‘é‘&%“rzf‘t&oﬁ ‘hfaf ?m%fm‘inﬁgoﬁiﬁﬂgéf’ A ehaith QNS A reéi"“?f it
al so i nt gifRERShw &Hdlﬁg]’ fﬂh&ﬁ'f@@\i}@ bliendie ol RIr ., (AYe BRI G M ARLhFE 1t O
blndlng ass& Not e t 8B12 displays no or little inhibitory

act i vi t yirsoebifisast i VY. t Hawell hplteaneodsestywilbe¥ Novere ninsubated With hinctrasing
proteol yti K

docunent Eéd{:c gﬂt\"a@%h ﬁﬂﬁ)f/g{ hi;? 9;3 ﬁe%&g (%%_{lﬁ Meg&e (ére% fg@efsg%@%%’ésfﬁ

di spl ayeﬂom*ﬁfat cioemt tenqrepetct IAf‘&r aedshingt )boulﬁd:l?&eptomm detpatd dgcomppatiaki gur e
17: inhibits PC3 tuno r h.i i VO. nu/ nu mce were
ol ac BGtoR e Togoclptel 3P AR TEoaY oL Bt LR Rt b st et ToRF ot o
Ani mal s WRnRdY. rmt&dn@maﬁham%ey%wmt@%éa@ﬁkr;ngmﬁa@rels&v@d A6k EeREe iMRRsiBB12,
mAb 13F6, a non-imune 10 control nouse 1gG (M gQ® or PBS via

i nt r aper PPesHEabindiag Mes catgwaicd biusrkirasting thea@ntswreac Wediopyneagyigd inursealosd| ume
was dete ﬁmgﬂ ff re
obser ved@%p?}qg&?ﬂ%@fgdfg%hg eI%Y\g\SI/egE\lE EL% an t‘%gggjéastﬂé% aﬁlrgg%%ﬁg%a’g\ﬁata
f r om t hesepewercet. fibo badingrauore, tquilsiraim dlssocahomnfais;ast €<d, 81 gamiofmota mhits) and
di fferences. bet n cont roI i nal and BlZ t reat ed.ani nal re
reprﬁéenwal%lg}nﬁeg’?@rg.6§k%cl (@R B (s PSS N B Rt hygone v p
.01 and fifdadPreddEjon (fﬂﬂl@-pﬁiﬂafnfe%ﬁr ENCRirgNtht PRBH S\/(Dbdﬂ%r@&ﬁ%emw:ﬁhﬁﬁlﬁMRihﬂa 8B12
treat ed aninmal s i cated. Figure. 18: 8B12 reduces PC-3 tunor

cell pr oh?&ﬂﬂa@ﬂff)hlghﬁ&fﬁ?wdeﬁ &ﬂ%&ﬂ%@r Emﬁwg\ﬁawltmmrbthsta@ﬁot CHUCHG!Ifi ce
Wer e i nogpA R ?@ SHAARE i BORAYS|(¥) ‘Hlﬁ'd‘né’&“ §P&ﬂn§§ 1@ M mbb B EINY6 Rl YaRk! y
injections w 10.0 ng/ kg of mAb 8B12, mAb 13F6 or a non-inmune contr ol
nouse coated with VN were incubated with increasing concentratlons of uPARmyc in the presence
20  (black) or absence (grey) of excess pro-uPA for 2 hours at room temperature. Binding of
uPARmyc was detected and analyzed exactly as described in panel A. (C) Binding of uPAR-
hFc and uPARmyc to immobilized pro-uPA. 96-well plates coated with pro-uPA were
incubated with increasing concentrations of uUPAR-hFc (circles) and uPARmyc (squares) for 2
hours at room temperature. Binding of uPARmyc was detected and analyzed exactly as
25  described in panel A. Note that uPAR-hFc and uPARmyc bind to immobilized pro-uPA with
very similar Kd and Bmax.
Figure 3: uPAR variant made by a chimeric molecule between the growth factor-like domain
of uPA and uPAR through its N-terminal binding increases VN-binding and reduces uPA-
binding. (A) Cartoon illustrating the domain structure of wild-type human uPAR and the
30  uPAR variant GFD-uPAR chimera. Mature wild-type uPAR (Sequence 4 (SEQ ID NO: 1)) is

composed of 3 homologous protein domains (D1, D2 and D3) that is linked to outer leaflet of
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20 IgG via intraperitoneal route. Ei ght weeks after xenografting, the
tunors were harvested and anal yzed by i mmunohi stochem stry (Panel A) as
descri bedwDreot3neodvt eri al s and Met hods section. Ki-67 amdT&PRénAcHAd8
Caspase-3 stainings are shown and nuclei are counterstained with DAPI. The
guantification of the data is show in Panel B. Note that the treatnent
with the inhibitory mAb 8B12 significantly reduces tunor cell proliferation
and i ncreases apoptosis 25 when conpared to treatnent with control 1gG The
non-i nhi bitory mAb 13F6, of the sane isotype, does not display this

acti vi tylocyimeRibRf e tHi2 1ycssy1p%o§1k}ﬁua§1mom&10(@?1)61%1&/hﬁaaopflocfat&a S\ 8B12

that is responsible for %he anti-proliferative and pro-apoptotic effect.
The uni t tehinehef ¥PAR: I'hic CTwRER-cbimgsp §3aquenecce($EQ gBr NOX dbd. hasi tharseme 9.

Donai n ¢ tion n n har e f Di nuP A
Cart Ioon ?ﬁirallagsler%ast WH&I )?l%e ud?k rrglgl?\q%%a%l@gg gjn%% ﬁ)lﬁ)ﬁl ' rruﬁ&ﬁsuiﬁ Zﬁgmog tﬁg A
MUIPAR- hFescéiSedbiadiog g90\(f$EQ:thhNOdorilﬂl)1)oﬂ WA Q}m$ﬁchueﬁcet$¥e (SRQdp N(} 13))nd| ng

02 LR W el TR CERMPLR T aH B
Se n NO.

8)) mU%ub&Pc’é'?S&ﬁéh&“ﬁ% IBNbS@ U?@%xp?&si%ﬁ%f@?%?ﬂ'Rﬁﬁ 29 o8 prdméiéd of

SEQ ID NGO 2), another short |inker equence 9D (SEQ I D NO 11%\39 and a

C-t er mi nedll BdirsionFe- vislgnqohinc 29 5eellie Atpsessmg( Sher MBIANOPe 3)PAR AURARBrAR  of
mouse Fc I gj Eg F

i nmobi | i zeg"%\;h bggﬁéﬁgw g%{lg}sﬁ%gg%[f\fégkvz\nﬁt v[ggelﬁcu é;ef‘gat}lwcztoﬁ?)), the

i ncr easi GffDuBARecttimartail (@F@%R)G%Drmm Hock)ower2 alowed tabdheoo fortlehq@erant ur e.
Afte e bound rece was det.ected by i ncubatio j t

Aot nafon B sielS cant it e N s RS FRHSRRC B et e b binay (vl ofat e by
nmeasur i NgMhdseBef 850008 Alffer blabiahe SEenhereh BB Sicky/fixcdPatintd withicAdiaNgioWas

cal cul at ed by subt ract | ng the non-specific binding nmeasured in uncoated

wel | s i neshabedifiglthy meanwring ghe shppbanse arr@()slpmm gl drecifie éelrlreaélhgswsmraﬁom a
representatiyeq %ZB&M non gﬁcﬁ-‘fc%?&ﬁh Bwheﬁtateg ﬁjolr%léht@&ed by
t ri s 5.0

non-|inear regressi o ur - par anet er Us| ng twar e
sui te. Fig¥ ef 20hestont it ediyds-lysaies &dhea@m mqiresmrﬁiﬁnhm RﬂﬂnhEOSID rdfi inil¢pcoddnit

adhesion to VN di us bi tian 29 / PAR c

adnelt onetgrir By copi et PeCiRAR B SIATAL B SR r e R B b O ng
ant i bodi @il 620gB2 & aRYR I Rl ARhbS, asA9dl &ahb k- teaﬁ@fee@alcﬂ@ filrtb AghdiAR
were seeded in VN-coated E-plates and cell adhesion foll owed by i npedance

measur enfnt EheySFREPAR-chimre iigdsficesnp inaprempting esll pdistine jo inymebilizghaeitbA-
arrived Q@ Qélﬁtﬁﬁfésgﬂé?q{ec&'ﬁf@regy ulsARRahgﬁjts ikekd hl‘f’c%edl ﬂorlﬁl)id td ?/@Hé’\@dalte?i WRh €

added con Ition final 20 concentration 30% v/v) omthe
differ enpromﬂeQL doral hglratds” (leencil veldl adheswnsphmfmdyctsebscrrr‘mmmn%eel|Bran1¢ zleid with

nGF PAR- hFc. at d|t| mfrom4 hypri.ds . resul in a
T o B oSt A S5 A M, poR e MR b, R WG «f RRuiA
adhesi onw@ﬁealsdJGEDuBAthlﬁnmrdasaé nmedn@edelmolnst&emg thdiithie cbonethtié aodentaai um

fromthe renaj Hg 9 hybrids displays little or no inhibitory activity. 25
Figure 20ro-U{E bINAREhi t ory anti bodi es OMD4 and NE43 bind to the VN binding

site in FRuse 44RRbId Q}fdﬁip@rﬁnd&ﬂaly@ umemaeﬁ%qa&@ IBRH-4@RBy Windihle (I8NETLAL ed

antibodies falls in the VNFbinding site of nouse UPAR (TMuPAR), in vitro
bi ndi ng teslgegdsuRe rhendiiag d i t(edtoon lthtrséraalﬁg ﬁ@edpmﬁsewrgamzatlmﬁ|C‘EéluP@\tRmyc

nGF i
Cont 2 ni REPEPARRpEdSsenss SRR LRGPPk SRR A G AR GRS e
30sol ubl eommﬁmgta@-te(muﬁmwt . G'ad eo“mpd'selonfoft}heGIaDmHMQdyeshlaiean(Semgm ze

h P 0 898PCT/ EP2012/ 065 - |
Coat ed w3 AR aPHR TFE AR OTHIPARTIER TROSA Ko omiee! Bar LSTLCrReS
(suPAR), sRIgekem sad 3Nauhskathi (Foqieale s8R HP A at)pRipa Rdfckidued1 27400 in

(Sequence 3A corresponding to aa. 1-274 of SEQ ID NO: 1) and a C-terminal myc-tag
30  (Sequence 3B (SEQ ID NO: 27)). (B) Binding of GFDuPARmyc and uPARmyc to

immobilized VN. 96-well plates coated with VN were incubated with increasing
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dilution buffer. After washing, bound anti body was probed by incubation
with a Eu3+-| abel ed goat anti-nouse anti body and quantified by enhanced

ti mer esolweaofyuessscence i ntensity 5 measurenents (Del PCI)EP28PH6I1HS C

bi ndi ng was cal cul ated by subtracting the binding observed to uncoated
wells. Note that OVD4 and NE43 do not recogni ze t he nmGFDmuPAR- hFc R92A
vari ant suggesting that these antibodies bind to the VN binding site in
mMUPAR. One of these antibodies (OVD»4) al so recogni zes the human receptor.
Figure 22. Ami no acid sequence of mAb OMDM4 rai sed agai nst nmG-DmuPAR- Fc
heavy chgjficdibhtibal bﬁ@k@uPRﬂhﬁz@-(beE‘l@s@ﬁké@Pa@&hP’Aﬁﬁ%b‘%@‘é irfiks) Be2 Wahisak! e
regi on of the OVD4 heavy chai'n was deduced fromthe C sequence obt ai ned
by PCR amein fampatadten. Afcrdessbingbthd bonnd hesevat wes détsctethby Msubwtd incBRatigpb e 2.
The am ng.aci equ hS I rdi.ng_t 0 t he. Kab SYSi-

conpl erre%tltgral rﬁgﬁoﬁgt}ng{r]ﬁnﬁ%]ikﬁﬁtwog%ﬁg%)?E%%)E% Tqﬁbeger(\iogo t'?rﬁlr %Er)ﬁlﬁeea%b&frﬁg ' ;i:lﬁght)

ar e undebbundethatclisFingsirdetc2@d Spachesing pirae-késoivey fafordsbence nhiehdityorSpedtici vi ty

of , NE43, 00F1 N\VR3, .8B12. 293 cell s expressing. human uPA

( panel A%mﬁ_ g mgéc“%ﬁ&ﬁbﬁ( %“{%@ct% o Dedlis P URCEYTol Eeppisd 36l ng
cel | adhggijpicd™Hht RESED ¥arhHBE ARRC hoWRAGHE SR MeanORS® &oRl BlERYs@latics! |
adhesi on was reached (vertical stippled line), wells were added purified

ant i body exnsrigeny. A&k banstegeenry @ pid Aisgsfciation canttand fld} werer eadaylat¢chley aorahegss in

cel |l adhegi tr .t he i I j human
(AR s AR ERGLEFRRAEE, gl AT FUEShE AR i DS FRILAR,

r emai ni nhutart ubARMgs, ands WN whthutighdtiatyy.¢CeBinelote, ofl GFDoPARagt and hikARdlgesi on
of cells expressi murine UPAR.i s inhibited by mAb NE43, O00F12, NM23,

ar L1411 4 W G P o g6 ST g s DS A Bebes gt IncResing

non- i nhi Bédcerityatid@gat G¥PuPARKyR!(bRBIE EQREK) Bhd P ARmMYY @BY UPARs) 352 hbgrs QvD4
anti body is IgA isotype and was used in the formof cell culture

super nat &M HNgEasee png bompbresemeredntciad asrdcseriteriia parl iBoddy bindipgeurves,
super nat tha 1S3 HRK %Mceﬁaﬁa‘[&ﬁxy Q%n-llﬁ)l%ér IR R %ﬁ QJOV%f Itlgt%tthg[béﬁbfﬁe t£h
0o re ute IS.

this anti y may thereto e attri to t igure 24: Pannin

st r at egybinds uPde wigol-d0ifold ofdusciFuffaity easlriSZbhilg dédrgrapd iodiug i ceplacitymes i ¢
uPARLS’SOFi&gée CﬁS: ctivity of isolated scFy with cell surface uPAR 293
cel | & expYBRETHY UPAR were stained with the indicated scFy (200 nM.

Bound anFigaeé$: Basr dRARCHLEn1dSfoR@ dadimW¥ia2idd 3hd 2QERBRGH JERPFAL A6 M6 1lHSthe
fluorescein | abel ed goat anti-human F(ab)2 anti body and the staining was
anal yzedNpigrminghpfay pprgize ThBCkRsa the INdRERCHHE oftthe 1Pt nt ensity
(X-axis, (ﬂéark&onqmtlfaﬁ%m% 6Mafnsr@¥tufs of BFPAPRARSHFC. GFOIPAR2GE : (SBRIRLE P Y
activity of scky 3Be. e inhibitory activity of scky 3B6 was assayed as 5
descri beSEQID M 12B1@nibindsifgnaedditrrizatmm yuaddémnstio W -tehwimabhuredn Fetigee! |

i ndex, (NCl, Y-axis S function. of .ti saxi.s). Al cell .indexes .were
nor raf | 28 PL T oy "l Shnsliod od haTRERIERS b 0 N-EEr s REERG o

addi t i onFighee 3et(8) Tarieod Tabtratiak WRSddnxdn ehrudre of NEFINGA RBasU GEDUBAR -BLT
after antibody addition were calc I,atied in %of the NCI for untreated cells

| cu . NCI
at the s&mgueiche FERAD NRNED) ve Wentigp! tndFGrEphedcivth i crspHOB A Body
concent r adof o rddiiaXes@d i o mbhsQUR SRS slobMiH REL Pl¥irfBY. Y YFPLPAREMFSGHAs The
inhibitory activity of 3Cl0 was assayed exactly as decribed for sckFy 3B6 in
Fi gure 2@ith extremely high affinity to immobilized VN. 96-well plates coated with VN were
25  incubated with increasing concentrations of GFDuPAR-mFc for 2 hours at room temperature.
After washing, the bound receptor was detected by sequential incubations with a biotinylated
antibody specific for the constant region of mouse IgG and Eu3+-labeled streptavidin. Bound
material was quantified by measuring time-resolved fluorescence. Specific binding was
calculated by subtracting non-specific binding measured in uncoated wells incubated with the
30  same samples. The data represents means + SD and are from a representative experiment. The

binding curve and Kd were calculated by non-linear regression.
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Fi gure 28: Conparison of the inhibitory activity of 8B12 with that of other
conpounds known to inhibit the uPAR/' VN- interaction or uPAR function. The

i nhi bi t oryoaetyozdgsg of the 15 SMB dormai n (Panel A), thePpefprRae/ 019§ Panel
B), antibodies R3 and R5 (Panel C) as well as the R2 anti body (Panel D)
were neasured as described for the 8B12 antibody in Figure 11. To determ ne
the 1C50 val ues, the NCI neasured one hour after conpound addition were
calculated in %of the NCI for untreated cells at the sane tinme point
(ANCI, Y-axis) and graphed in function of conpound concentration (X-axis).

The i nhi pighir@8: D%Utec%n{ﬁafis&%fzvﬁft%ﬁiﬁ?@t%%f Jd%ffé?é%%&%%‘f donpidgedRr i(R) al |

four panel’s for conparison. The cal cul ated | C50 and nax inhibition
const ant SFDyPARalele oidy with thegdt &ffinigy fp oumdbiliseh Ve 96-owehlcblitas Tediddewith VBXAMPLE

1 Materiagls .an hed nstruction of [ Len. v, rs. 25The
expr ecst SRBATARS e SR hA B RIADERELAT R Mo Py or
const ant uP&BH0R apl ke ARaiye ibalsettc@ncd hel fsEilde TOckeesppasuiAl Afidadeshingf thal . |

2007), however a nunber, of di ficati.ons were introduced t ilitate the
shuf £ nBOBY! HreET Bt é@sﬁ?%y rEYiBHY BEURREPTS ‘é’éthtaomioﬂﬁ‘iqﬁi‘g“‘p) @?@09)/@ ds.
Firstly, (@areXhel a EGSHdtelcld dasidiEmb@eahfBodyn ThEQath8sd BOmSLUHERCRpIRNMSE r eam
of the hFc coding region was destroyed by Site-directed nutaggﬂe3|s usi ng

ol i gos 3e@Xoreowded seawaas v, S The lerdieg ewap rigd K¢ Iveuaw aglevlgisd uvhaen-tiegart he
PreSci ssj t i } eR, ] t in
the xhor e Sl SaR G (RPN RAIARATON I Rotef A Ol ABReily Eh LR
2013/ 02088t EPABAR/t6GEI 9B) Compdiison .of GEDu@ARvieFd dnd GFDuRARmMpe bmdmz ton t he

Fc region of the st ruct i ch was, f ound i ncrease the yjield of.
ool nRROliGREr NG ol St BBl o R v oHes . Trrg oyt “isiine
t r ansf ect@dchtidtRnEHGEBLP AR -HRNAN @ GFDAP KRGy ol if YIRS $B8erict dNHoLiFe thr 2aRdrstdne
cDNA anplified with oligos hVNukpn/ FcNr and cl og;td t@K;Enl /Notl into

&

DCDNAS/ FRPITOMIEHNTE 1 SR sbing: hedinand IsExtmpwRg b eqquewiah incubgions
gener at e RERTL T3 MW5G1 @R B%ligod?rafﬁﬁ)r%ﬁ& RECEL Y Yed SOSPLRPRLAR a}éﬁ@@( §h OF
ed wth a C) was

reconbi nant proteins tagg use 1gG constant region
gener at edathyrePGRn ammplgld ¢xpatimont okl aac mpusenttd)lmeddNA $10] Bimebih @AY pE8 BOB5D,

bt aj ped_f i G ith oli nkcD | | | i
P o Kl TR B PR ek e s R BS et O R s it e y
Const r uctysthengeaiffigite oladi® ah@ cARAR t-2ggRUd)whinthanfdus@eridGFOUPARNYEC,
Sequence 1 (SEQ I D NO 14)) and nouse Fc¢ (uPAR-nfFc, Sequence 2 SEQ I D
NO  15) ) Figawe 7Thhaek physpapipc irequwisient tothealinkgr regiamgneqimamhe BRR dadth et

. 2004 \QPF i e ) a ¢ LilP o e hF
o 0t bV AELLBIACER g, o) sosd Sl L L PELTD

respect i ligkey. leMgte wonsnr thet GERcadi AR odaniiss iy SGHDGPRIhEP AR (KiPARMA),
Sequegnce 3. 15 26)) S rat ed. by.. lificati of  t he UPAR
ot « ririnlggls SERb ROy Bl PR R R RLIR s alBRiner Hert e 1o
gﬁner at ereﬁm][aEgr Toh QURARNVRGT 81“1|§edem<i?ﬂe@ StqiRnsesn (BE@mlot(:m:ng aadeh Sa@re?cdom(@j ween

the growt actor domain of uP GFD, Sequence 5A. (SEQ ID NGO 3 a

full -1 engtiR HRAF( e‘ﬁiﬁ@ﬁ’&éﬁihe é@@ eﬁwrmmﬂ?) B mm@gﬂp@w@ﬁgm I D
NG 16)) c¥agi AaRSVRLE el iRc®afoQritt BOhdRiRAREL@R (dRuBdMbibidg #onPRI3 cell
procedure. Firstly, an uPA cDNA was anplified wth oligos ATFkpnF/ GFDlr and

an uPAR tBNixnily ttiangfeétgd witbltlsl MEG2RE 9B ARSeiond| iy the presenepoRdRense od 8t wer e
m xe cQ- i fé in | i TEKD nad. cl LN
pconib) PR G B b R R PR B SRR SRR MR N B P8k ng
sol ubl e GHDURAR Wid hangibéehyt emdi nadksuntteritagl ({GhExdRARY CfluGeguaseceNbte (IBEQ | D
NO 28)).was gener d by 25 amplifyin FRT/ TO- G-F-DUPAR wi t h .0l i go
ATFkpnF/ lﬂﬁ%ﬁ@%@l&ﬁ&afléﬁﬁhp%%m@%aﬂd ﬁ@?%&_ﬁﬁﬁr Yafiaﬂtsﬁ’éfg\k%ylﬁmde?@ gty
gener at e, PHEIPRO(ESBIMEARTY fnm BB QKA 2 SBEIRTYRE WathSHreRPRAINE ik BbHE] Rith

di meric UPAR-variants with a C-termnal human Fc-tag (GFD uPAR- hFc,

Sequencecqnditfsedmepiugo(dig }0-4nid) Fous®3rellttagsiardy raplisrARyiiEte isdigience 8
E)ISIES%)dS D GQARj\%}iZntE.%ﬁer\Warsﬁing%g B@ﬁn%anXriﬁfWJs'Jeé’eH%S al ﬁgﬁhﬁe% FEMEAR WUk h
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30 ATFkpnF/ UpreR2D and cl oning the product Kpnl/Xhol in pFRT/ TO hFc and
PpFRT/ TO-nFc to generate pFRT/ TO GDFUPAR- hFc and pFRT/ TO- GDFuPAR- nfc,
respect i WeDR013f2p898ssi on WO 2013/ 020898PCT/ EP2012/ 065198TiEPRM1R/065180cOodi Ng
chimeras with different lengths of |inker region between the GFD and uPAR
domains in the chinera were made as descri bed above repl acing oligo uL8f

w th uL5f, uLl2f, uLl6f or uL20f. The regi on encodi ng G-D uPAR-hFc, and its
variants with different linker length, were transferred Kpnl/Notl to the
PEGFP- N1 expression vector (Cl ontech Corp.) 5generati ng pN - GFDUPAR- hFc

used for gfsf ﬁﬁéﬁe%ﬂ&nt@%ﬁ&l?eﬁ%&k@f‘leﬁéﬂﬁ%ﬂ'tH@GF@uPERQ{F%S/%hQMs Gﬁ;%dufzéd?@}hdhﬁ@ of
reconbi nant proteins he pFRT/ TO- uPAR- hFc, pFRT/ T DuPAR- hFc

pFRT/ TO- oA Wmmﬁdﬁpnb@&ﬁ-@m- nFc, pFRT/ TO uPARnyc pFRT/ T 0- GFDuPARnycC,
expr essi 9%#%%1; %Eu%o H%S’& tl% ?étogs(iiblle rtlrlie%ha 1S H gwlhl e(ldl?l\“ ter(Il*Qf

Corp.) an e’ reconbi nan NS expresse um t
condi t i ONBABRSmpY éWir€ids I\&)Nﬂeﬁlmg hed ro(divid aBA-Elidiag. . (A) ZIBBZ)nold?&ata@r‘dmdmg]tIf

tagged with n u Fc tags rifi dfr condi ti oned nedi a
byggt ndatﬁacagy%WﬁdAtthC?ﬁR. vaeﬁ%ﬁﬁﬁaﬁgﬁﬁmy g Qi tﬁh@ PIRnE POPKFL 1Y)
agai nst RBSR I'EHtﬁng%‘qﬂu’éd QReSHITESF W éﬁnnléFB"EééEQfo'f' PARVGnantbnFPYPARMGy

transfected cells was concentrated -20-fold and utilized for bindi ngﬂ\?ssays
wi t hout fndpehecopfarmationak ¢hopge 8r thadagatorEll¢admeasthy sthigeme cxgpsgrepdiohe

e R S R L A
the GFD dmsivmﬁﬁ;ﬁnak)j\ei yotwerseblexpr gssed rdyorsr GFOUEAR Wflhbshcﬂmbrcbvalmft akPthoeni x

ceII cul.tured i ti MEM ser free media (lnvitro th the pNl
ARt T YR T e ARG BNt £1 GRS G- ol DHE RBCBUAHROAPTE: "o 8

days of gl dn‘}H’r@dls%leﬁg Rediub@i FESBY8ing activityBIndGlkcr@Be N bihdTHURARIRL €S wer e

coated with pro-uPA or. VN (10 n diluted in coatln_ﬁhbuffer (50 nmM sodi um

car bonat Eiguse199 Ag)ing pcid ceqnepiat astibody & atighde sepionst hhgasmometd waugsaoEphat e
buf f er ed P
uf f eredyzal i eCngle?%pfo f Ing%g%@'\ﬂgﬁ(% ins R ka2 ffb@?%ﬁeo@lﬁhfx' s%lgﬁ’én@g' ng

sites saturate contali ning 2% bovi ne se
al bum n @Eta(n%Ay)P@lbrarrqahﬁczhmuras detcriREd idftheematgaigliang methddsPBEe 'Emuwehdld wer e

i ncubated with the i |cted t.ions of AR- hFc

e o S T A e T e A R
or absenﬁ‘e%lc@lfs (OD®) UPAa@$3 (fidshh Gt ®dighhhge bhdudined. Bass ialrd Avedid Be Q&biicel or 2
hours at RT after which unbound reagents were renoved by rinsing with wash

buf fer. Boua@taPaARHEat aE dndipaehpchxibees- Bupdetion. Bhick seiiesnendsito 2AHBAR | ons
30wi th ap,.apfcntPiRn g‘%ﬂ@ﬁh@@ﬁﬂu ﬁ@%é@@ﬁ’% i &%F@um%ldw%gc{rrﬁ%);er?aﬂg ThuEYdih clafilbel ed

goat -anti nouse anti in Elmer Corp.). The Eu3+-label was
det ect edbbynymsagally or@utrmgeumnleowl 020898PCT/ EP2012/ 065198 resol ved

cor p2 e 18, ReS e ErAe o MeD: BurE DB B PR e ™

bi ndi ng, uBAIR- s ctid exmesgﬁhgrlgmmaﬁmmthummnmsedlm l(®uPARY bbabegPAR t h
i denti cal | es, ﬁfg gﬁbt racted from:t ge total bin gl nmeasured i n coated
W,

vel | s. 5@%1“1 eFeyaig Ithe maRd3h anfihogics SB12, 101145@@ AP0 h3KE b0 cel | s

(293) expi8§sifio BETRPURAR] RLRsOee @hedniy BEMASELAHUPTWW HhelBE using o
pFRT/ TO- GFDUPAR vector according to BUbl i shed procedures (Madsen et "al.

2007) . 2898orgwsicinglabalethgfagenteniowictanti apd yletaningwas eedlyzed ey flosssitorgetry.

UPAWZAT ﬂlstﬁpélﬁﬁgs'llﬁ \xh %\é%tati) &E‘ 1nqgnssﬁ{/ (ﬁ %sp %EYIPB %defre(q[}{ggc@e(q{ %Els 6}11 Y% 0%007)

1041 gonuc € se
the most frequent 1nten51ty) Note that all eight antibodies stain cells expressing human uPAR

specifically. The antibodies BR4 and AK17 have been described previously and react

specifically with mouse uPAR (Tjwa et al., 2009).

Figure 11: Functional inhibitory activity of mAb 8B12. 293 cells expressing human uPAR
30  were seeded in 96-well E-plates coated with Vitronectin (A and B) or Fibronectin (C) and

transferred to a real time cell analyzer instrument (RTCA, xCELLigence, SP Roche Corp.).

20



dXu: 5'-gtaaatgagcggccgcgt cgagtctagaggg-3' (SEQ ID NGO 29) dXd: 5
'-ccctctagact cgacgcggecgectcattta-3 ' (SEQ ID NO 30) PreF:. 5

' -t cgagctyoaamiesdgt t ccaggggecca-3 1 (SEQ I D NO 31) Pr @RI/ER2012/065198
'-agctacccggggaccttgtcttgaaggtcg-3 * (SEQ ID NO 32) 15hVNukpn:

5' - cggggt accat ggcacccctgaga-3' (SEQ ID NO 33) FcNr:

5'-ttgcggccgct catttacccggagacag-3' (SEQ ID NGO 34) nfFcU 5

' - gcct cgaggcaggagcaggacccagggattgtggttgtaa-3' (SEQ I D NO 35) nfcD:
5' -gcgcggcecgcet catttaccaggagagtg-3' (SEQ I D NO 36) URskF:

5' gcgt CYAL QU ARC GHGRIARGAHOBHICATIC HlIEE QQI)Q%Q réordedER 1RuOindkhls2 QRE eR2D:
- gcct cgaggggceccct %gaaca?aact t cca at ccaggtc ggt ggttacagccact-3' (SEQ ID
NQ 38) wRwYCdRately 2 hours, cells were adde pro-uPA ?B C) or vehicle (A) and the cell index

0°9CORRRAELEARRIR AL P LS ATARALARANT BADSH! SEERLATRLIR ARRgEEASL-S

(SEQ I D gcggt acccgccacca gagagccc ggcgcgce
NO  40) 25®Bﬂ)1rant150dy hgt}gaﬁ@ala@abamgtlm&aaﬂgg@ggggmeggggﬁgarﬁi the( &HQirddex NO.

12) Fosopsmudny e g e A E R il S S Pl ey
Upr eR2D: ' g't%ﬁl@%%@%%@&ﬁ&ﬁ G TREBAGES GoAARL RERAGLET &ﬂ%@&t(ﬁmagca%ﬁ?t 3
(SEQ I D NO

5' - gcgcggﬁt:@é@ltcéla@@@&ﬁ@d@%@’t@a@@g@ﬂ@a@fm@ﬁ s permadizece togige egld indsgs aprasered - 3'
(SEQ ID mgne(ﬂét%ly WO@QO]'%{I%%QQF&TJHEP?OOJd%(e%l%%%ﬂ) values (panel D), the NCI

measured one hour after antibody addition were calculated in % of the NCI for untreated cells
10 at the same time point (ANCI, Y-axis) and graphed in function of antibody concentration (X-
axis).
Figure 12: Epitope mapping by flow cytometry (I). 293 cells expressing human uPAR (uPAR
WT), uPAR R83/89A were stained with the different antibodies as indicated and the binding
analyzed by flow-cytometry. The staining of uPAR WT cells was conducted both in presence
15  and absence of pro-uPA to detect possible effects of ligand occupancy on antibody binding.
As negative control (Neg. Ct.), the staining profile of uPAR WT cells receiving no primary
antibody is shown in all panels.
Figure 13: Epitope mapping by flow cytometry (II). As Figure 12 but different uPAR variants
analyzed.
20  Figure 14: Epitope mapping by flow cytometry (III). As Figure 12 and 13 but with different
uPAR variants analyzed.
Figure 15: Location of the binding epitope for the inhibitory antibodies in uPAR. uPAR is
composed of three domains (D1, D2 and D3) where DI is linked to D2 by a short linker
region. This linker region contains residues that are critical for receptors interaction with VN
25 (R91 and Y92, underlined) (Madsen et al., 2007) (Gardsvoll and Ploug, 2007). The binding
site for the inhibitory antibodies generated in this example has overlapping epitope(s) with
R89, RI91 and Y92 being important hot-spots for binding. The structure of the D2D3
truncation version of uUPAR is shown below. This variant lacks residues 1-82 of uPAR of SEQ
ID NO: 1.
30  Figure 16: Inhibition of Eu3*-uPA binding to 293 /uPAR cells by mAb 8B12, 13F6, R3 and
pro-uPA. mAb 8B12 does not interfere with the proteolytic functions of uPAR. To investigate
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uL5f: 5'-gggggggccggggcgcet geggt gcat gcagtgtaag-3' (SEQ I D NO 46) uLl6f:5

' - gggggggccggggcggct ggagcaggagecaggt gct ggt gct ggaggact gcggt gcat gcagt gt aag- 3
(SEQ | D NOD 2418)0208980f : 5' - PCT/EP2012/065198

59ggggggccggggcggct ggagcaggagcaggt gect ggt gct ggagcaggt gct ggt ggt ct gcggt gcat gea
gtgtaag-3'" (SEQ ID NO 48) Results Forced dinerization of uPAR strongly
enhances binding to vitronectin Background and rationale 10Several |ines of
evi dence suggest that receptor-dimerization plays an inportant role for the
interaction between uPAR and VN (Caiolfa et al., 2007; Sidenius et al.

2002), hgwRYBhibitbRearibe &P e’ f isANpEANSs tdbifr e ﬁl@"A'R?QNtlﬁte%éhB@Qﬁ il gsgron
resonance (SPR) for the interaction between immobilized uPAR and sol ubl e VN

(- 1 uMntf(r@ichdwlmluPAdn@Idlmg tuthe rmwr)weucenchllc@érm yitinkinfling ekenis. Nase ghapl ai n
t he hi gh- e i bi n 1

brper yole BRI fisbMLERARH IR GRS Sk Rl bl BN aR ot
2007; Si ﬂﬁeﬁfdﬂ@w&h tiad proteB@ﬂZfuncﬂfms(?bflﬂm:ﬁebgpt@d’ﬂh@&ﬂldith ef tholagsa@tis documented
uPAR- di neri zati on on, VI bln ut ho ere scri be the construction,
expregsing)h t@%%ﬂcbﬁwftbf‘c 38%’ ot leﬁ?ﬁsfr 61?13 diseimiichellietcl FuPPdiipAR
and the g@mrq@gm@@urﬁﬁﬁersé&ﬁaﬂ bi nding characteristics of these wth

t hose of "conventional" ‘sol ubl e nononeric uPAR 20 Construction and

expr essi Gigus¢ 1d mAdr $B12mApdbits PC3 turporggrowth vfywel'etMralﬂ RabtGavingpoiceare of
recept or : < RF L.oge i 0 P

i mobi | i lzngéi%%glm ﬁlor SR{:)oﬁr??t%r t(jclti e‘Lr aglgo ur@}%tlilS L%ﬁl&ﬁt létég'g%\le?1 ng R 1 he

C-t er m natated bh bideecky ngectamd veidn $0. anng/kgglf mAb)BBzhz hmadn 3FG L n@hEmmuna' he
resulting uPAR-hFc _chinmera is coval ent .ho in which the

ol ybbpt Fatie! B dfia Gl iop RSm ot JEPLTIPRI de™ boMROT Ut drried FUSHi nge
regi on ofyetilg It taor( F@lamee\x«weteﬁheem%lae&ﬁ%e@hh nAh@rifISendemetods. 09EQ | D
NGO 14)) is conposed of uPAR (residues to 277, Sequence 1A, correspondl ng

to aa. 1dUfErenges were qbperigy imthe tymer gﬂeeﬁh petyeeh PBE mod poeb| catcgeniaple @nd
(SEQ 1D ErQa ot Rad Lhe &%IE%”%J[F an& it &ﬁ%lsﬁu% SonifREAH ANPE ks boReh D NG
5)). A simlar construct was so nade Usi ng t et regl on of & mouse
i munogl odutol AnidGdnehdasB 12 freasddr atimells iare Fppaceedl By hiteriske NBNNen-armhifpraedi ct ed

dont cal VES RS Wt et e 0o s B0ReR eSO o ety

excepti ognd$B R tséalt@imnhyaml(lﬁﬁ@rlen{dldateaker regl on (Sequence 2A (SEQ I D NG
10)) and_t he npuse tag (Seguence ZB Q.1 D, NO . As a nononeric
control F@e'é?)ﬂ%fmAél&Hiérrgd%ﬁ Eriemed C@l g@ﬂl@?@ﬂ“@ﬂkﬁ&lﬁmﬁorﬂmﬁmm%w&n vivo.

C- t er m ngty IREm @Gufnd AR Ykre SOON 8%1#‘@@(21%%21 ﬁvWP@@%él%sB&dd%éa’fe@lt

Figure 1C. This protein is conpose esi dues , ence 3A
weekly injections with 10.0 mg/kg of mAb §B12, mAb 13F6 or a non-immune control mouse

20 IgG via intraperitoneal route. Eight weeks after xenografting, the tumors were harvested and
analyzed by immunohistochemistry (Panel A) as described in the Materials and Methods
section. Ki-67 and activated Caspase-3 stainings are shown and nuclei are counterstained with
DAPI. The quantification of the data is shown in Panel B. Note that the treatment with the
inhibitory mAb 8B12 significantly reduces tumor cell proliferation and increases apoptosis

25  when compared to treatment with control IgG. The non-inhibitory mAb 13F6, of the same
isotype, does not display this activity documenting that it is the inhibitory activity of the mAb
8B12 that is responsible for the anti-proliferative and pro-apoptotic effect. The unit of the Y-
axis is number of positive cells per field.

Figure 19. Domain composition and VN-binding characteristics of " muPAR-Fc
30  (A) Cartoon illustrating the domain organization of ™ ’muPAR-hFc. ™" muPAR-hFc

(Sequence 9 (SEQ ID NO: 17)) is composed of the receptor-binding growth factor-like
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5 corresponding to aa. 1-274 of SEQID NO 1) and a Cterm nal myc-tag

( GCEQKLI SEEDL, Sequence 3B (SEQ ID NO 27)). The reconbi nant proteins were
expr essedwprroizoee8e hanster ovary (CHO cells and puri PCEEPRO10/6I1DE
conditioned nedia by standard Protein A affinity chromatography (uPAR-hFc
and uPAR-nfFc) or utilized wi thout purification (uPARmyc) after
quantification by ELISA. 10 Binding characteristics of dinmeric uPAR

The VN-binding activity of uPAR-hFc (Figure 2A) and uPARnyc (Figure 2B)
wer e neasured by incubating i mopbilized VN wth increasing concentration of

the recogbhant nMiBHERPAr S1GHD INQuHRIANGEPID @@me%% usﬁ&rt HALE(SEARNES 9B

pro-uPA (the catalytically inactive zynbgen formo PA). After washing,
bound re P NRisS .avestc adf ARy reslgere h27 AKSdaqnends G emesnddiig to aa. hgidsef
nmonocl on apt - AUPAR i.body { n tz g tie e
ant 1 body SEAaT NI A b A AL Be e S EEE SOTR T TR | e
absence bimpr 6eHRA, (HHO) Hequbids- HE-¢SEBQ dDURBRSY)IC AdCspindyal pfaholse id-tag cao b¥N and
the affinities of the interactions cannot be reliably estinmated. However,
int pFERURLEdf excess pro-uPA, both uPAR hFc and uPARnyc displ ay

speci fi c@ndidase, dependeAR-HHc-ndi fendsRli XN viIBY ot Jineato£Q HRENessiQp

anal ysi s of the binding curves, the apparent dissociation constants (Kd) of
t he i nt emggbatehwitle ingesaping PARCATRIong PARTYBUBAB-TiFerfoh? houre dt rgpmigmperature.

cal cul at - - ' .| g conB he
ronomer i & igheiing e BML Ko c AR U o SRARKE) ok ation s EC AR g BRA bk
conpar abhemapplar emtibafyf | Thd i lesndf matriaM wasPARebEd ) byandeashifing) MirheHRABRIVREG ) .
25ThﬁQS)e gata docunent. that . o]{).cg.d di nmer.i zlati en f UPAR, usi afﬂcb' .

i gl HBYreT G escnteps]ly - Spesdiis binding wes cqlgulyige by spiyracting g dgnpiectlifebipdipgpt or s
appar ent nhdurdl fYant &teMPE1BSInEDARAMNEE TdEntiAEs AYMRAMERE $hoWBCRRL € mediterdid ndi ng
of both nononeric (uPARnyc) and dineric (uPAR-hFc and uPAR-nfc) sol uble
UPAR i s &@@mwﬁe%tyﬁ sttt Ehstdised aipmropstayt (kdhwas calgilged by pen-Bngst ndi ng
i s obser Ly | . : dimerization of uPAR fails
to 30i nc?eggeggg?h%ﬁ%?%%?%le%? Etgi ﬁ%ihr%gf:nes%?%? S{fgyg%%%}l ized VN in the absence
of uPA, EigunelD. Astilicglics\WHsQD18/iB2 T80 8RCAREFRO LRGSO hesioom VNz@ddiated,

ts. that t i i t affinity i I i
cont oF Y anat B o BTG pFaPPREP SR s i e MR &0 M SFsrmutaens
avi dity. fichi mRyeksmpetydeigsn pbducind mBhRie s@doapizBler TRYmARAR-AEE. NgoRNedils
reduced uPA-bi ndi ng Background and rational e 5As descrijbed in the
i t er at uPTCHINE e H9 YRR mwereseeded m Yr@ad plnsigd ol adhestmelollpred by wN

is stron ﬂhﬁedgﬁ&qﬂ&%mgﬂg _ﬂsihg &n Q@E%Egéie%%q;la@ F&Haa(@_%)fhe?.f Wﬁl&?a({h%%.gf? tal?fve@ y

uPA. A plausible explanation for thi servation i1s that uPA-binding to
UPAR i ndefcgstcan Gaditae hpstipphal verticuh fece)i the twedls meceptdod comhidoned nialitnh €final

exposure of the. VN bi ndj i in the occupi.ed receptor. Wth the aim
o P oA siteaion nie oL Do R PRt I8 oBR By Py iufEETROG splggbles'hlin
UPA- i ndepgad@ntunixdy with A gnENTbhRe dN vk tthatdBE iceindiidncd RAeddimdiong 4 atbrkior s
conceived that this could be achiﬂﬁa/ed thiough t he constructi on of .an

appr opr i EPRUPAR FPRRS SHMREHANER R AP Ie oF AbieEDsrie cefuatobiNAg i# aitti on
predi ct edyiQioRCGitasirBl SN CHlc ShothiRIAMOHHx) §act QniBnEXRARIMEE Pim tHE
VN-bi nding epitope as well as prevent the binding of uPAin trans.

Const r uctangmiog 9 thinkridsRyplayaRttehirmeshigRDy BRARY15To generate an uPAR-vari ant
constj t ugy iveqbn VNh ndi Wl ' = bi. ndj.ng. t hors
cng: feer E0F 1Ol Mol o R8I ORURE RS R0t VTRl AU B DL
of humanuPRRRT adcteinhins ifitied Wdding cpitgdrod tikArendiaedraeshbd didsrigllcihitheV N -fitdibe p AR,
Sequence 5 (SEQ ID NO 16)) is conposed of the gromh factor-like d in
from hundff %fpﬁ%@lts%@aé&{%ﬂ’ék)(lg%m g axpys VOB kPP the apigen nrhioer

( Sequencgnabnitafe® ("PPNIPARLIFD @nd Q vhRght U HEY Simdta RBhtailih @8 tinPRifo Rygan

uPAR ( Sequence 4_(SE%II\JD'NQ )) . Binding.characteristics of cell-surface
GFD uPARsubstitution in the binding site of muPAR ( muPAR-hFc R92A) as well as a human

30  soluble receptor (suPAR) to determine if the antibodies also recognize human uPAR.
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To anal yze the binding characteristics of GFDUPAR chi nera, authors
generated 293 cell lines expressing GFDUPAR on the cell surface and

conpar ed whenr3/amesi on characteristics with that of celPCI/FEP2pRAsHINY

wi | d-type uPAR and uPAR-variants with specific deficiency in VN~ 25
binding (Figure 3). In these assays, authors found that GFDUPAR, I|ike the
w |l d-type receptor, pronotes firm integrin-independent, cell adhesion to
VN (Figure 3B) confirmng that the chinmera retains full VN binding
activity. In addition, expression of GFDuUPAR failed to pronote cell binding

to i Mbbé kzQhidPHI 240068 ldoRGd W "EPsaPARGHRY editgh @A R.p8S RI2 ABALRMALI Ng
activity was attained in this chinera (Figure 3C). 30 Construction and

bi ndi ng ediablacPéRi seR4RB), blocked absl mc@rRBAUPItARYbrigoma supernatants diluted 1:100 in
2013/ 020898PCHER20L2! Q68198 WRARTRYIBLE] S8LL v2UNEBLEN 1 VP Hogs g

requi re u I'ng as aong as on surrace expression revels are
suf fi ci epbdtyanhirgbuse Madisedy efid ghantifi2QMF; ciliaded tiseRbalv&l A8ores2080)ntandy

aut hors t herefore nex nerated.a sol uble vari ant of PAR for in vitro
bi ndihg as?ﬁ%lr%%@?elftﬂa?fﬁemﬁg oY cé, %@?@/ %@H@W&%ﬁn@ng Pﬁ%&ﬁéﬂ
version gfcotdcBUPAR SBf thhNOMDP afid NE4T1 RRhot¥EodnB@ th "PIPaGHP A hEheramqrbr ane

anchoring sequence of wld-type uPAR The constructed chinera illustrated

i n Fi gur garpat fugepiiParhytdhesseqiileatiees bénd gette M Nodingg)ty ihauiPARe Qagrad these
N-term nal.. { 1 3)) and |inker-sequence
(Sequenc%ktg)%?%@@g} K@?E%d?&g% tﬁ@é%@%@ééggggve for GFDUPAR and t he sane
UPAR seqiliiguce 22 Seguenasd SAuoraf essplo OMING rdiscdagpainkt 7 AmoP ABHQ hdaviNehaid ) )
S R BR8P SUBERS B4R Rt L1, BRESEET 2
cel I s andai dsdiRkddiond tHehaAt REhdnct ©5tagRal yZPAR Riplificitidn’ & BdsBabdadinahsays
to immobilized VN (Figure 4B) or immobilized pro-uPA (Figure 4((%. As

pr esent ellaterisls adpMpirdy Exempleet- A hsi wago wridreanegre if mymphersd gaeardingitozthen) t o
i mobi | i j : - [ ta i:t§QnNS,
the cont rkgﬁatﬁgt?{elb%%f?%%ﬁ%ﬁ%? dF%@ﬁ“n SRS (I n%’r%gﬁ%é%% bolr%}g?%,klg?t ils

t o di spl ae vadsrliaghr eci abl e binding to i nmobilized VN even at concentrations
up to. 1 iLuM pendi.ng th D-donmai n, of uPA on the ' of R t hus
Por Do o Etne A SO BT tstihcp ant Do sk scBab o TR W) o it
three orteiIs, 8B 17E90ictUdapriddbian himan SRAR (Paféled s d (iduse UPARPanaB) wirdRny c)
were tested for_bindi ngﬁqacti vity towards inmobilized pro-uPA (Figure 40,

20 aut hopedebemyNrepatediiralatgspadagthydhotinm mopHoar SpImpeanes PeUCElnbiHEF ng
affinit ya(p'la?tgaiuf of i Qﬂ%sﬁ)lﬁp\@é‘s' Eeﬁc}(eds(vgﬁi[f_%)e%tgﬁlcf@lol%@r@gﬂst Rfefehgd(ﬁﬁg{u'ﬁ@iled

receptor (UPARi nyc). Concl usions ata denonstrate t
appendi ngntibedy @R Hostedoncoftrati®A odrl 00 eV N-andrthe medultof chiRAgRsi mceedlasdssibhme

affinity of the.receptor faor. VN.by, nore than thr r.der s .of . magni :
5kof bedrarikit YUE TR R aghhiae Dl SR Rav e b SRS RpT Y TR, W78

VN- bi ndi agl patiai by nBae Kaaounethidn therraibdigl #tibodies adSwitloat enRbRrRbove, the
apparent affinity %f .UPAR for VN can be strongly .increased b]%f forced

di mer i zafoRSofheRihsyRAbFdly EREsEDIYERarRABT S tibubisd BHRARNE AT 2o

UPAR. Fi R@kday pahihohy OREDE tPRMIER bl BB12 1AL GRATHILAAK iaQdn BfhibiRSr¢ Bkative
di meri zation with the appendi ng 300f" t he G-D-donmai n synergize t0 increase

t he appacr@nitol afitfhiody bindingrhupidn uARst r ucti on and expressi on of di meri cGFDUPAR

Vo 2951 3/ 9%1968%%1527215?@0%;7%/5 qg& ]igogype and was used in the form of cell culture supematant

diluted 1:5. The concentration of this antibody in the supernatant is unknown and may be low.
The partial effect observed with this antibody may therefore be attributed to this.
Figure 24: Panning strategy for the isolation of scFv’s recognizing ligand occupied dimeric
uPAR

30  Figure 25: Reactivity of isolated scFv with cell surface uPAR. 293 cells expressing human
uPAR were stained with the indicated scFv (200 nM). Bound antibody was detected using a
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Expressi on vectors encodi ng dinmeric uPAR containing a GFD domain on the
N-term nal of uPAR were constructed by conbining a CGtermnal Fc tag as
shown i n WDQors20888B wi t h t he engi neering of the G-D domairred120FARS ont o
N-term nal of uPAR as illustrated in Figure 3A. The resulting chineric
prot ei ns GFDUPAR- hFc (Sequence 7 (SEQ ID NO 12)) and 5 GFDuPAR- nfc
(Sequence 8 (SEQ ID NO 13)) are illustrated in Figure 5A and B
respectively and are conposed of the GFD domai n (Sequence 5A (SEQ I D NO
3)) of uPA, a linker region (Sequence 5B (SEQ ID NGO 7)), uPAR residues
1-277 (Segseeh ia&l@@"g&ﬁ%ﬂﬁﬂﬂhﬁg 690)@%nuﬂody%ﬁ At sk Qai\'%a tﬁgﬂ’é\iﬂer
| i nker region (Sequence 1B ( or Sequence 10))
and a C teemeimal Thedistegyarhs m“athh gﬁammgls‘@qﬂm&amﬁ HLSED amﬂ frmle@y)(YcﬁXlsw
nouse (Seg %n@e 2B (SEQ ID NO 6)) 1gG Binding characteristics of

di meric hFc and GFDUPAR- nfc The GFDUPAR- hFc and GFDuPAR- nfc
chi mer as Fi@mreZé:XIﬁhﬁES@dlctht}Qﬂ@cEeBBG ”Hﬁdnlﬁlhlltcbr&iaetdwfyrdme\h}B@@Iﬁasts:h}&ﬂad

medi u t chr raphy. det er e the VN binding

pr ope b up ki S b it @engf@sr%gr RS Shott Farmel sl R W B ng
of 15 GFRMBAR aFHGnéiRnl m&elm%wm Eélguﬁ&xés%erepﬁoﬁﬁgm tdIHUEAR kX C

bi nds with ver% high affinity (- 20 %gestl ng that forced dinerization

(usi ng amepgredaigmedigiclyi rymdo autlbﬂdya%ddrt@m p detesinmg 1CAB valtps dieaval B). the
synergi z [

i rectl s Eanian D] BEG: er D Bb AL R L chibu o W Pibe e N SRS
sol ubl e udPARt tlmckdmtmmeqiouhl(ﬁNCﬂLQY -axpeaid@mle due fimctandimitibady dangerteti6n .
V\hen@ red to 20 uPAR-hFc in the presence of uPA, GFDUPAR-hFc has about
3-fol "ﬁg &)-affinity and binding capacity. \Wen conpared to mononeric

sol ubl e wighiRe QEPARIYi)y Iaamtlgf%mmeme) afhe URMIbit&F ERAR, BF 3C10IveR! Ayscabout
600-fol d hi aher affinity and 6-fold hi gher binding capacity. Both nononeric
( UPARy ¢ ¥xagh agflspappd for sFARBFa)Figwe A8 of uPAR show no or little binding to
VNin th q i nity
s ther of SR anf rooauoen, B hegHAio, RaRhQ R LR ShEOLRRRE chpfil s
for the hknowh ‘rogmhfblt\thb UBARmblﬂtérz@tbnuﬁAiRA(RlﬁQcm(aMThewnblmrplabtnatydofﬁhoug

2007 AR- hF di about 10.000-f ol d. hi.gh af fi-njt e orrpare
Gorol 1, ST A b e R A Brats ) TP s bR SR sf b s Tbin 6V AT el

af finitytrb aamﬁoapipdnaimhfeére b eaglirttDasCRp@tbet YordBOBB 81 hrdfbotig i Fighrelat o

di neri zati on and Ilgand auto-saturation contributes to the renarkabl e

bi ndi ng deeiming yhoACHDgPaR- ArcNGhdneaoursd edg neyr yafisr compppribAdditme were
Requi t STBNL Gk i B9 of kREI (600 ARLANAACLE BE: L (D pothe YRARL YByis) and
2013/ 020898PCT/ EP2012/ 065198 To determ ne the |rrportance of the

| engt h ag@ph@hmémmloobf c¢mpdundlcencen§gmmr(xems)e&q imgibithre GEDs dortdd 13 ftam t he
N-te n PAR aut riants
of i Bl LERGReS IR R EERsGs iRk S RREHAC H B 0
resi duesjnhititorcampaite dortcaeh M‘dhafb@teu%npmﬂs a@taecﬁouﬂdtmmmmth t hat of the
"standard” |inker 5 (8 residues) used elsewhere in this study (Figure 7A).
The vari E¥AMREE expressed by transient transfection in 293 cell line and
t he bi ndiypgB&idMividhdd the conditioned nedi um was neasured (Figure 7). As
shown, the addition of the GFD domain on the N-term nus of uPAR enhances VN
bi ndi ng Cﬁmgwé0ﬁe5€xafmsiwew®és uPA bi ndi ng (Figure 7C) i ndependent l'y on

the nker |epgth S le in
ter rmsfg of | eng?ﬁe e’i‘%Q% ‘%ﬁfegrgr%c éao%?oslltrlfais}l{EI mt g?%ﬁ gdjt%ﬁ% %h%ﬁxn @q m‘fy gf G-D
UPA R chiagioma@Fé)adre Wided on the JIRT/E (DQEcepibsrbﬁf(Mudsdrfm at OI()IHB UQWem‘r aodunfiiebu PAR

was that fhe GFD domain engineered onto the N-te PAR woul d bi nd

to the uﬁwsﬂlﬁgﬁwsmwogwea& Cifte e S A LU fodts t5hiog o wel

iI'lustrated itﬁbr5¢egfsiro?e11$§&eld§|eF§§ttyh§h &1 rdstridtdn RS Wdate@ hhBd vEd& sequence

i ntranol ecul ar bi ndin prohi bited by sterical constrains. In this case a

si ngl e nepweiicamef t mmrmyn whf destioyesd By sicsiiteaipd hoitsgcnmaRisaredoligen

b ' nd ggr gﬁ&)&%dlzgg&'\/ﬁ@% e;lllllliel§ghé6d n% a c%afvageassea&&fc@tf& tﬁ‘@pregl:llssqgﬁtroltezage @hde hown
by annealing oligos PreF/PreR, was inserted in the Xhol site located at the signal peptide/Fc
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Materials and Methods Antigen preparation 20GFDuPAR- hF ¢ and GFDUPAR-nF c
were expressed and purified as described in detail in Exanple 1.

| nruni zatworzosf020898 e Three 2-nonth-ol d mal e C57B1PETHPAR2/065108 ce
(Ms#21574, Ms#1416 and Ms#1417) were immuni zed by intraperitoneal (i.p.)
injection wwth 67 |l ag GnupAR -hFc in 20010 of a 1:1 25 enul sion between
10010 i mmunogen in PBS and 10010 of Conplete Freund's Adjuvant (CFA). The
i mmuni zed animal s were boosted 3 tines, at 3-week intervals, by IP
injection of 67)ig GFDUPAR-hFc in 200)fl of a 1:1 enulsion between 100)il

| Munogennkfio’BY BAdvd 8@)ihttorRfprdsBRanRhEr @reEfo%LU?%escoﬁgﬂrﬁb\f aphick Wadtounffib €r a

7-weeks Ttest period, and 4 days before the fusion, M#21574 was subj ected
to a fi nmcrq@ﬁeﬂfeumeblmﬁ)mgmbu@ntngrommXogGmmmheﬂR&)Sfrrrviatsmanom IVe@BSwaSp

At 3-wee V- 4 n 1417 r V- th 1 ti

boost s wﬁ?lhsrf%‘%d il @E}%&é@ C@ i %“*’Af/g%) 19°Y5F ‘?r%&fnﬁng %é &%%‘mﬁpged ‘X%“% er a
7-week reBgos MMWcM%EMﬂHQﬂﬂMDBM@SDN&\BYM-T@ amdtrégeixag(ﬁp.b)amre
the fusio #1416 and #1417 recejv. f|n re-fusion oost. usi ng
ooy 1 ARG RR T Tome B0 asnirals PRI EO s nf g NG R eIy D g0 tieN PBS
subcut aneQysk Yeor Eé'c'iinﬁﬂnaﬁhﬂ erﬁE'tQé%‘éﬁ Fith LR RO deG! Qhkiag: M@Qﬂ?c)"@a@
renmoved and t he sgl enocytes fused to the nouse 5P2/0 rrg(el oma cell 1ine by

t he pol yeeisyateshey Cﬁc@nplrﬁ@ﬁh@uom megss teanldePNAHeboe dRAYSICHEN3PPe Obtlﬁmad
redt m ( TR eh o phaS Wil Bl BE S LI Rl T R FRIPTOTEFER 06
spl ﬁnocypﬁﬂ;/h\ﬁle Itd pericmts eF;R;E/(SI:OfﬁlFHﬁiﬁd mng rm];]}a,(risgeﬂmely. ConrdtAIt)s mgqﬁbh%osnriumed
Hybr 1 GomBR ARty hupig 1ot RaR b Saedse b baRO S LRERT Ot  ne
antigen wmirﬂmtSegha@beby éﬁk(b 35 Neea shekaw)maRXpPanspEfiddfion 2 Welkull-IBhah €S

and frozen. Selecte onas were sub-cloned by linmtin % dilution in

96- wel | préBec@théMaésewﬁ al.pl 07 bwithpligms WBSKFproRg&ownd cle prd gl Exent ed
s ar PRTAD- BECGT TR TRIGNG | LOMAe Dekd o bpAR LI WS prRYARI pAR;

necessar ni ng proce e was repeated until al I sub- 15 clfones
scor ed podict ievchyel ELNThSAonsTiuet ¢rmod1yge<sluufe npladgaggeiuRafl (@BARmycpB mﬂ ed3 by

the diff t i d i |.abl
L SA ki AT A O RogroBnTACH ot yR g eRisreal i TS i REE o 5 p. ).
Scr eeni NYRAKF/AMRAEY ORL aitt Tlohcangpanest! if6- padbNABIFRTESO( MAXEnsREERRFRIVNG-

Corp.) were coated with GFDUPAR-
uPARmyc. The expression vector encoding a chimera between the growth factor domain of

uPA (GFD, Sequence SA (SEQ ID NO: 3)) and full-length uPAR (Sequence 4 (SEQ ID NO:
1)). PuPAR (Sequence 5 (SEQ ID NO: 16)) was generated in a two-step PCR overlap
20  amplification procedure. Firstly, an uPA ¢cDNA was amplified with oligos ATFkpnF/GFDIr
and an uPAR cDNA with oligos ULS8{/FO12394. Secondly, the two PCR products were
mixed, co-amplified using oligos ATFkpnF/FO12394 and cloned Kpnl/Notl in pcDNAS/FRT-
TO to generate pFRT/TO-""uPAR. The expression vector encoding soluble “"PuPAR with a

C-terminal myc-tag (GFDuPARmyc, Sequence 6 (SEQ ID NO: 28)) was generated by
25  amplifying pFRT/TO-""PuPAR with oligos ATFkpnF/URMYCR and cloning the product
Kpnl/NotI in pcDNAS5/FRT-TO to generate pFRT/TO-"""uPARmyc. The expression vectors

encoding soluble dimeric “"PuPAR-variants with a C-terminal human Fe-tag (“""uPAR-hFc,
Sequence 7 (SEQ ID NO: 12)) and mouse Fc-tag mFe (‘" uPAR-mFc, Sequence 8 (SEQ ID
NO: 13)) tags were generated by amplifying pFRT/TO-“"yPAR with oligos
30  ATFkpnF/UpreR2D and cloning the product Kpnl/Xhol in pFRT/TO-hFc and pFRT/TO-mFc
to generate pFRT/TO-“P"yPAR-hF¢ and pFRT/TO- “""uPAR-mFc, respectively. Expression
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20 hFc (1)ig/nl in 0.1 M sodium carbonate buffer, pH 9.5). After washing
with PBST (PBS containing 0.1% Tween-20), the wells were blocked with 3%
BSA i n PB80,2013aebt9d and i ncubated with cell culture sup@cmaransciivg ut ed
1:2 in PBST. Bound mouse inmunogl obulin was detected using a

per oxi dase- conj ugat ed goat-anti-nouse anti body foll owed by washi ng and
colorinetric detection using ABTS in citrate buffer and pl ate readi ng at
415 nm 25C oni ng of antibody variable chains Heavy and |ight chain

vari able regions anplified essentially as described before (Wang et al.,

2000) . Br&dr ¥ncddfioadhittVas Wak dBtkéR tdngths W lifkkr3edibt bécRdAERS GFIFhROAMNR and

first strand cDNA generated by reverse transcription using a m xture of
random hdxaams i thadhislcragw e TR apréseribed abpye ramcirmlgowéégwﬁh ubpt whé2heavy
chai ns npliJy-ed, usi n m, Xt ure f orwar rimer 1 _and MH2 and
the. roversEoramhaly B PR BTtk eur i R FIGTRL SaPPRER o8l

anpl i fi ettng®i R@ré handforrod KpnpNotietd VK [BGFR-Re gxewssise vpttomeCloktech R .) WO
2013/ 020898PCT/ EEﬁQﬂFglo 1.1%2 gero ucts. were gse.l -purified and sequenced

bi - di T ecBFBHANEY US| n@l’fgl?-. H 1R BRICSTIRBEIRFIERA N PCR products) or

MK and KEyfdel ot aieMAk-iclifdn H-adudhde prorasences were assenbl ed and anal yzed
usi ng | gBLAST (htl%lgT:///vwvw. nchi . nl mnih. gov/igblast/). Quantification of

i nhi bi tory acThepkKT/BOsuRiR{hFE R/ EQ- wetkAR-BEE.adF Rl TQ-WINR-BFa R/ Ter  FN
(10 ug/ niiyp r_aig ( e Wwilib% i fh . ad .

ser umfreeu?ré&raﬁ#’( Mngf%ﬁ%l ﬁ)gwg{émm a S{rﬁwﬁ,’ E)gﬁé Oaleg’ggtO%H]‘%%) and
t r ansf er recbféotedriesl CHONEpdecklladaviragm Corpt) randehnt reCorChibhntgectecms Skpreskod he
Corp,). Background inpedance (cell index, .Cl) measur the plate
Conltbis PR e RETTRS CPUBR. =% FE It bRl £hohs 00 B aBH AR
cell's 10tagusP @it @flnial o AbukelFc @fgs Sedrtl Pufifi&e froMcthe GbnditiéheR| idddea WRAStah@lrdr ned
to the instrunent_and the cell index recorded every three m nutes. After

1. 5-2 holifodeinfA pffEntyatironatomarky ard dighged sivispeyely rgant B nErg eprdiftonadd t he
wel s adged: 10 Girral TP AR, R A @%Pw%né}r%h%gélf@%&ﬁé‘éﬂs Qbay fcaﬁ‘é%n&i&@d Rh@kSd

returned to the instrunent. "After anot ours of neasurenents the
pl at e wasnd enbxeddfoadanding nsbaywe Withowtdiletier( farificatiyn. o$tamhird BHAYA dissays exkert o

yi el d_the indicat fin 15concentrat i . The plate was returned to the
/ot Furereran ReBlkidts Sheonaitved eakp e BeRuptSrrEl hPEmash ¢ hen
every 15Taé WER@AR-BFc 18rididuiksth Gefelent ileiRthsastolifiled etydea it IYFI) FAGSIPAR

293 Flp-In T-REXx cells en Corp.) transfected with the indicated

Invitro ' ]
r ecept or 8108y @ﬁf?tey‘mﬁé%%i_((%’ t(aﬁﬂélkt)%{anﬁﬁcé?té’nﬁﬁrl)\bé%ftléHelbﬁrfélltg@d%QP}IMEW SEHEr ned
with t hefr@P&%&ﬂaQﬂﬁz‘itr%@h IARA ®sin 4R NQFwgh AR RN Ry LLEREesHEhO d RiRREd
secondary anti1 body. uorescence was recorded by flowytonetry
( FACSCal imgdum BB Cordmfier aitdlayhel aidtte. anal yzed usi ng t he software package

Fl ov\%). gl.nidgﬂ%na%%ygoti de sequences

Black 96-well immunoplates were coated with pro-uPA or VN (10 nM) diluted in

coating buffer (50 mM sodium carbonate, pH 9.6) at 4°C ON. Plates were washed with wash
buffer (phosphate buffered saline containing 0.1% Tween-20 (PBS-T) and non-specific
binding sites saturated with blocking buffer (PBS containing 2% bovine serum albumin

25 (BSA)) for > 2 hours at RT. After washing with PBS-T, wells were incubated with the
indicated concentrations of uPAR-hFc, uPAR-mFc¢ and uPARmyc diluted in dilution buffer

(PBS containing 1% BSA) in the presence or absence of pro-uPA as indicated. The binding

was allowed to occur for 2 hours at RT after which unbound reagents were removed by rinsing

with wash buffer. Bound uPAR-hFc and uPARmyc were detected by sequential incubations

30  with an anti-uPAR monoclonal antibody (13F6, 1 pg/ml) and a Eu’-labeled goat-anti mouse
antibody (1:5.000, Perkin Elmer Corp.). The Eu’'-label was detected by measuring time-
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| GGl 5' - GGAAGATCTATAGACAGATGGGEGGTGICGITTTGEC-3' (SEQ ID NGO 49) 25 MHL 5

' - CTTCCGGAATTCSARGTNVAGCTGSAGSAGTC- 3" ( corresponding to 5 ' -
CTTCCGGAAYD) Y8 A/ G GT( A/ T/ G C) (A/ C) ACCTH d C) AQ G CPATRR2@2)0651SEQ | D
NO 50) MH2 5' - CTTCCGGAATTCSARGTNMAGCTGSAGSAGTCWSG- 3' (corresponding to 5, -
30 CTT CCGGAATT C(G QAN QGI(AT/IEC (AN QCACT ECAF T C) AGT
C(AT)GE') (SEQ ID NO 51) WD 2013/020898PCT/ EP2012/ 065198 KC

5' - GGTGCATGCGCGATACAGITGGTGCAGCATC- 3" (SEQ ID NO 52) WK

5' - GGGAGCTCGAYATTGTGMITSACMCARWCTMCA- 3" (corresponding to 5' -

GOGACCT Ok PTG ALl G AL R0 AR (AT ERCA A Binker (GO 1 D

NG 53). 5The nonencl ature |'UPAC nonencl ature is herein used for redundant
nucl ot i demployingitbnBDELE Ee labl prptocswhvcdlicoiatefthe snerific dinsking, slmvqusrpiéccblhdm)

Cell bin R e. tes
and all 0\%5 edl né’?%% ﬁ% ﬁ%lbrs V‘\ﬁﬂl ldgl%%%g%ees ' hgé(rgi%itﬁaghegq%o the &1?
const ant bmdm(gemasmdﬁrbo@fedlﬁwﬂg. | abel ed pro-uPA (4 10 nM Eu3+uPA) in the
pres gcelga}??ence of 9 rea5| n concentratl ons of the inhibitors to be
teste i 48l Y RS was al | owed to occur for 2 hours at 4C after

whi ch the cel hgrwes 1R eEx el @IBV&prRAY AtPyP RIS %enem@d §iﬁs|f&*ﬁ@h was
sol ubili zed using Delfia enhancenent solution and quantified

ti me- r esvithdiee PIRIbIEs CPJ]e)hP:éRlW@@féhgmoydllﬁ@@sm}béﬁllﬂdtp@@éﬂlﬁg (Mﬁd$h\€4 gli.a0p) at e
reader ( i ata ROIA

subt ract ig%g%lﬁ%%@%éﬁe%m&b%gﬁ gé’%@ﬁ%\%? 1% \ﬁ@g Sl%?hpﬁic}t r gaggl){l\llaéé{cel IhsaV%ut

ot herw sbednrdeatréndd poeublydMagsenXealo@OBTX experi nent s Si x- week-ol d

mal e (F % C nu/ nudm ce were obtained fromCharles River. Before

i nocl! YROMUSEOBIC LI owi ng i n serum cont ai ni ng medi um were washed with

phosphat gxg0s’hudhehechssalchReadt & ha IBeidYoy rypsi ni zation, and
pell eted at 1%0 %r% @ég %énu'?&?sgggCel(SIE?(l X %LOG) wer e resuspended in

200 ial 6€Kd Ffégcvﬁctaaacz@%mgmgg@ﬁtttaﬁrﬁsm@N@ré )anest heti zed by

i ntraper n .0 x 106 cells were

i nocul at g%@sgﬁﬂ ?(ga %igstﬁ ﬁy"?ggglég%"gis?ﬁ%%m 6- gau e needle into the right
fl ank of PeRest- hlgitacz@gggwmgtcﬁgadggtsg-éf (SHQ I{éN@gBa} ting, the animals were

r and to .2 control grou e were 25 treated twice a
week%n WUP éeﬁg%ggtacf ggca%w%%%%a)m@ (ﬁﬁg—aﬁﬁnﬁ@n?)rmuse IgGL (n = 5, 10

my/ kg) , aadr bwe @g@@gctmbaj @a@gg)s’ (WEQI@ 1&0& ma)l s were treated with either
mAb 8B12 (n =5, 10 ng/kQ) mAb 13F6 (n 1 kg The animal s were
noni t or eBFel éeg%t%@@aggﬁgcazgmé@gﬁwggw3 dEE@ﬂQ 5)and growth. Tumor
vol une e h fQ)ﬂjTN umor vol une = shorter

di anet e\;\gﬁfgfgn%cgbg%g%net er?AZ&g%)%Qg tFz'mfjsse thatbadlé)él not 30 devel op pal pabl e
tunors, UBskFfY fgngtpgra@ggtg@cgmt¢a©gggg1amfg¢cgmtge3(d5EQdEP X@o¥i)t he data

anal 2{ was no Si n| ficant difference PBS
and gGlUP gg)e a gcctcgaggg ccctggaacagaacttccagatccaggtc ggg%%acagccac{ 3 g(%%&ﬁb NB

38)

URMYCR: 5’-gcgcggcecgcetcacagatectcttcagagatgagtttctgetetectectgggtggttacagecact-3° (SEQ

ID NO: 39)

ATFkpnF: 5’-gcggtaccecgecaccatgagagecctgetggegege-3° (SEQ ID NO: 40)

25  GFDlr: 5’-tgtgaaatagataagtcaaaaggggggeccggggcg-3’ (SEQ ID NO: 41)
ulL8f: 5’-ggggegoccggggcggctggaggactgeggtgcatgeagtgtaag-3’ (SEQ ID NO: 42)
FO12394: 5’-tagtttagcggccgcettaggtccagaggagagt-3° (SEQ ID NO: 43)
UpreR2D: 5’-gcctcgaggggcccectggaacagaacttccagatecaggtetgggtggttacagecact-3° (SEQ ID NO:
44)

30 URMYCR: 5’-gcgeggecgcetcacagatcctcttcagagatgagtttetgetctectectgggtggttacagecact-3° (SEQ
ID NO: 45)
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WO 2013/ 020898PCT/ EP2012/ 065198 ani nal s (data not shown) and the data from
these mce were pooled (n = 9) for the conparison with the experinental
8B12 (n wWbHRosM1088F6 (n = 5) groups. Results were anal ye@kpragi2iobsosrean

SE, and conparisons of the experinental data were anal yzed by unpaired,
two-tailed, equal variance, t-test. 5 Inmunohistochem cal Anal yses

For i munohi stochem cal analysis, primary tunors were excised, fixed in 4%
par af or mal dehyde (Formalin) and enbedded in optimal cutting tenperature
(OCT) resin (Killik, BIO OPTICA). Tissue blocks were sectioned at 8 pm and
mount ed gn&© 5RESILI a §dd- E yOomeo- st ai ni ng. For Ki-67
staini ng? iegt?%gﬁggggrg%gg?g%%%%?ggd g?\ﬁ%% 1g0g§§epgin)eNat Cfor 1 mnute.

Sl i des wekEfivas Hédgasgdscrmsedagtizavgsdedngcidigtaskdgtastdeag gactecgigcibztenigiapudf f er
(PBS Wtf‘sﬁ@?%%ﬂ 10% FBS) for 1 h at RT. Slides were incubated with
Ki-67 antl y (dilTuted 1:500) overnight at 4C foll owed by washing with
PBS. Forudaifection, anti-rabbit Cy3 (1:200) and DAPI (1:2500) were u%ed.
Slides were mounted wiith Vectanount AQ. For detection of apoptotic gglls,
sectidns g%’e%gég‘icﬁ%%ﬁfég‘éﬂgax%%%a%%téftﬁ%‘i%ﬁgg%&ca%%ﬁ%gfsgtf%ﬁ%%%‘gfggﬁ%tg‘iﬁ%' 1
mnute. &lH mmmg)rwashed with PBS foll owed by blocking in pre-incubation
buffer for h at . Primary anti body (C eaved caspase-3, 1:200)

i ncubat i Besultss done overnight at 4C foll owed by washing with PBS. Detection
was .doneF e(i Qine "zét?oZl osftu@!Aﬁes(?roﬁ I %ﬁ indiH ﬂ;[{/i{rbﬁ;&iihon OT cel |

prolifer ) r ani mal were

anal yzedBatkgt@xdmagnaddamadt i on, respectively. Data are shown as the average

nunmb of 20pgsitiye cells per field. Result Background and rational e
P BRI LR SN SRR AR M b o e A E A
and GFDuRRRAwEacHbS BétaxerduPARMAH ORI CYolfn 6 822007, (Std&hi@0A-40.0bgh2) towdveg
affinity for VN as 25 conpared to "conventional" forns of sol uble uPAR It
i s pl ausihs|dsspeiation ¢pnstanty detsepived by neifasg Masmegueedansy (QPRbfos ther infeegclinp
exposur e : s _chi Rer

effici en?%eéeﬁgg%}s@gl@l{z/ Ill)l?% i Lrl%#%(%l{tﬁélg gﬁgges?él rI({Eh t T%S&ggeﬁgﬁlﬁgngg?cda@?g%t or
can be exlpity insdffitent tohexphenthe digheaftiamdinteradteolpatdiged 6dbmnmudbulmsbitdiag bi nd

to t VN bi.ndi sit.e in. UuPAR . and, have c etitive,an oni sti-c tivity.
o IS SR RSt S Y SR SPRBS G Eh BR4 PO 205 sBER 2
agai nst @nIPABNFT, tilred kads biendlet oF PR -¥ihdBizixibnngh $NLiindiAg URARramde of t en
are potent inhibitors of uPAR function. WD 2013/020898PCT/ EP2012/ 065198

| mmuni zafi$ssrberde gemdigtien. ruMeriwmar PaFiraoaios solubaiieras obmrspmRInapFEmetiay ee
C57B16 URARR/ andaRURAR, AL S theef; élﬂ-rﬂﬂlrﬂ?ﬁgz%ﬂaﬁﬁ@t%&tfc?f&”ﬁﬁ%%a%thh5§§3 ofAII

according to well-established procéedures (See materials and net ho

m ce wer éconmérttioahll” polubleuminpedriniuPARGFDUPAR- hFc 5 and recei ved three
post-éinm((ljni %ati.on bposts w t d‘t he sggg antigen. After a seven-week rest
period, ORBTASGIHRI RREDYRS 3 YrEdEtiéd a pre-fusion boost with GFDUPAR-hFc
and spl eens Wb elifcettp\dedrhivgr thd aypottadcer ofardegpl a@aeivhien forstd ierdckien mouse

SP2/0 nmyeloma cel]l |ine by the polyethylene glycol nmethod using standard
procedurggtwee%ﬁ?lrl cgtPAff and 4 ﬂlzﬁe eFHNGTT FgNTIRSIcH T &0 leiRE e Wtk

Ms#1417) t208EF oRARSEaSnBhAeKitk lﬂ{eefﬁngé ORS c¥stdht rr%i{é‘rp gfla Qﬁrlﬁk'tﬁtlgG@f(hFc). The

resulting uPAR-hFc¢ chimera is a covalent homo-dimer in which the two polypeptides are held

25  together by disulphide bonds located in the hinge region of the Fc-tag (Figure 1A). The
uPAR-hFc chimera (Sequence 1 (SEQ ID NO: 14)) is composed of uPAR (residues 1 to 277,
Sequence 1A, corresponding to aa. 1-277 of SEQ ID NO: 1), a linker region (LEVLFQGPLE,
Sequence 1B (SEQ ID NO: 9)) and the human Fc-tag (241 residues, Sequence 1C (SEQ ID
NO: 5)). A similar construct was also made using the Fc-region of a mouse immunoglobulin

30  and as illustrated in Figure 1B the sequence and predicted domain structure of this chimera,

uPAR-mFc (Sequence 2 (SEQ ID NO: 15)), is identical to that of uPAR-hFc with the
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10GFD uPAR-hFc and after a seven-week rest-period given a pre-fusion
boost wi th GFDUPAR-nfc, splenocytes were isolated and fused to the nouse
SP2/ 0 nyaevormaiagosBove. The additional boosts w th redu®€t/Hremeloss108
antigen were done in an attenpt to raise the affinity of the resulting

anti bodi es. The final boost with GFDUPAR-nfFc was done to reduce the nunber
of anti bodies reactive with the hFc portion of GFDUPAR-hFc as about half of
the positive hybrids 15identified after the first fusion were found to
recogni ze hFc (data not shown). Identification of positive hybrids,

sub- cl onigpaaifof aSsQ%Mﬁj/ Bferent linkep?%si&h(s%gugicé mr(@eg DR DO 1§)) ¥hetdeshde t ot al
of 17 (12, 8, and 2 from Ms#21574, #1416 and Ms#1417, respectively)

hybri ds Féag §eewgnendB ¢S EQ IRV @bty ammonemerowntr] weeptdr, duthers ogistbeicd n

reactive_w D UuPARLhE n ive. fory,bhndi Q h t-0a. ai ned
20 hybr 1 8egieqal WRE Gy 00 RRAR ki e AR AL Mab il Tisp T G200 el y)
wer e subdlvengdd byFigune 1€dTleE biotdints ¢an@rsdisuRAR i@kidtiys 1| wogtqiudéd 3A was
purified fromthe conditjgn i st andard. Protein Lni

ohr ot o@‘?‘é‘ﬁﬂ?}“@%t(’t He 11257&(\%&@3 ﬁ%@rm&%a sirging! wﬁ%@@j@%ﬁ%
nouse | DgeqilcRRSSBNE S HP NP N¢)) MHRDRE o AR Hart FRORGH 2 ik hidsdcd At ¥RBicdchaiRRWN i N
Table 1. To determ ne the sequence of the variable regions, RNA was

ext r act edvary dH23 cglowidguilest fraonthe canditierncd medie by sstandandskioraed, affintiy i fi ed
and sequ i . ! i vy
and 11 gneMapaioghd EEnPe abd G ARG, AR B e AR IR o
syst em wytdntifibgiondyIdfisnt arity determ ni ng regi ons (CDRs) underli ned.

React i vi f antibodi.es with. c surface uPAR 30As the prine use of the
ant i L(b)di éédg@c%rﬂicfﬁﬁsﬁﬁ%%ﬂ?&{aléiﬁ s binding to cell-surface uPAR authors
first tested ThevspsialinkGifivityodf (PMR-BRE (KIQEIFLTA Pyhdf hFAR Ayt @iBdre)2B)Nwet3
cells WD 2013/ 020898PCT/ EP2012/ 065198 transfected with enpty vector or
expr essi AgaRefaby imapatpgupmmbilied ol swithy Prreaping paggentradons ofothe repnhigaite 10,
all 8 np t.l i irs d On-ﬂqﬁr ! 3 bi nd
speci fi cfatkl(3 t&gﬁl 121? fl?rcsl%gzr:lete%&tg%%eeﬁ)ﬁsaheixﬁrg%sgfﬁ% urréﬁl\é/u%kl. Ec\%l?ﬁﬁzt?cﬁg%
except i onyrodgenrfernapfulygds it ®@ashiig, balrd redeptoamtas bodihled by sskstyal prcobadions ed

' tivity for. 5 h AR t il .| abel lls.. i
oL SRR EF el P B BRI b, 6 LRREY S5k P iRhess! no
reacti vi hitibidy Andrguseifid PAR tinddee s NS fleqreSkhdeCméBurciiRus eTHBARD{IREY 0 Bpid- AKL7,

(Tjwa et al. 200%%35 were included in the analysis _as controls. Inhjbitory
acti vi tyultd, Bethl Waitfehbnend oAby ditlpheod; tindingre Mhenddes ainitiesi afingi ting
UPAR- Si 90ROk RaddoY Be }Qiaﬁ dsfimaf! ﬁB%V&,UB%E %ke%gncg%lf lex@é!@%?d-ﬁ)ﬂﬂA b%th

i npedance neasurenents using a real-tine cell analyzer (RTCAS xCELLi gence
SP, RocheP&B+hFc)an(l EiPdrre c Iigplayl spetifie sed drpeddpaedens bindung Ho VSN.UBY horrbokap 93

cell s, expressin PAR 3/uUPAR) as these displ strong u - e nt
col | 2 anBerSTo g T A AE AR, p e 0B o e B bR R 1B e

i n VN or idi¢rietoneetwdan GPAR-iaatBARWSE kil inirhéebiliald 8N adhetsdeutaned sbcedd ndm t he
substrate resulting in % ti me-deF%naﬁnt 15 increlg(f% in cel] index. After
appr oxi naiery) MsresPaeBYFY- [ropiEtst PaHHEs moRomert prd dimerieselHele reqeRiorsRNdhi ¢ h
vehicl e gRRbERLed fb AUbith Idar@le RpPartRAMifikioUbE ~& 1R -(uFAR-HFCfaLARNG n¥t h
pro- uPA saturates uPAR with |igand and enhances uPAR-dependent cell

adhesi on(uPARmyc).Madsen et al ., 2007) as documented here by the robust
incrgase in c i;nde r 18 - UP 2

curves in i gpec AT ARG Rl EhngRER il AR WP b FRERAS oS-

i ndex upeo®g, esdtstifPA~a0di00ifeld)incrdase at the iicepdotshappirontdPAnicdofes Vinods dvaghatedite cel |

adhesion to FN, which is i.at.ed by integrins dsen et . .al., 2007 and
consi st eHFI“QPDcOH@“tCF@&P‘iﬁ’érﬁrﬁaﬂ“ﬁ\n%?&%ﬂo%‘@?l% _Q%Wéhé‘&f difE G K Mg | n
FN coat eghgvgb AR-riiad)i oRBR! YPATEii@HERnddEDupoANROE@ifBE &lcYpaRe YAHTA af hélor

pro-uPA (or vehicle) treatment, diluted anpbunts of antibody were added and
t he chanbék bindiagly obsarrest in éls gberage.obher fagt thet forged; ddinenzaion of vl fapado 25
quanta f i . i i i e af ition
KA R L i S S R g e L b

cal cul ated by non-linear regression as illustrated in Figure 11D. The data
shown in Figure 11 show the analysis of one antibody (8B12) and a sunmary
of the data obtained for all the antibodies can be found in Table 2. O the
ei ght antibodi es characterized in this exanple, six (8B12, 10H6, 13DiQ,

19. 10, AL38 and 30 BE 18) were found to inhibit basal uPAR-nedi ated cell
adhesion to VN with ICso values in the | ow nanonolar range. In the presence
of pro-uPA, four of the six antibodies (8B12, 10H6,



WO 2013/ 020898PCT/ EP2012/ 065198 13D11, 19.10) retained roughly unaltered
inhibitory activity while two (AL38 and BE 18) were found to be

non- i nhi bWoan1/20ker t hese conditions. The ability to i rRiTEPROPBERISEdI at ed
cell adhesion to VN in the presence of pro-uPA is a unique feature of 8Bl2,
10H6, 13D11 and 19.10 as the known inhibitory antibodies (R3 and R5) were
found to be inactive under these 5 conditions (see below). The inhibitory
activity of the antibodies was highly specific for cell adhesion to VN, as
they did not nodul ate cell adhesion to FN (Figure 11 panels C and D and
data not jsRguMled QPP aL@AdME BRR! 81 ncRfasd NB 1apPABAt AFhiSClAWNY @hi@B12

Wi th other known inhibitors of the uPAR/ VN-interaction and/ or uPAR function
10Var i ousorifpimiaiondrchangks @mbthn‘fdhlsmpb‘vféblaywub ohprcioabadiavgliof UPAR have been
descri begd, . ] i (the

ant agoni Btzcktg?oanblemdPARinvwl nteractl on (Deng et aI : 1996), a synthetic

pepti de (P7) | at dIS ay. and interfer it

VN- bi hdi ng t o asw?%@ﬁ B HefPeeboiPusd. boRGEAT It YR Bodi es
(R3 and Ry 1&“@9 Jﬁ%ﬂéldleﬁtt @Mnefh% WrdcBmithe MRARMYN JMher _E@MHRRPA, A
UPAR-f uncti on eni us and Bl asi, 2000), and the ATN-658 anti body (WO

2008/ 0733m281b1v02mg1a11%0ﬁ>7) thith aabserastitredn HhoWRArkindisgute WRibrindetesne and
skel et al
reduce SI(’DréB. ?ﬁl%?)ll%ﬂ%gzhgn gg%leagf{cel'g[hp%‘é%‘ﬁgz%g}% I E)Salﬁ%gg%w%tmcﬁ* t?ogf]:qcancer

cel | gr otitchvceupid¢drecdptareWithVhnaiBusfeyenatitiad an umarlmdlspkaymgdummmaruean

canc mef ast asi s, (K .et al 2010 The 20 _| ocation of the m ninal
S BB TP A Rsht ST iingEha i g Aobindae o, Lot T
2008/ 073812 cofl@ricesd@Ndil NBroligh A caRBudivh Of aShfhlobtiNO UPA MBARIARErs Gt he
C-term nal of uPAR and distinct fromthe eﬁgl t ope bound by the inhibitory

ant i bodi é@lql}éb@rni“ﬁé‘ép1FW1%YWFI§11@Wéﬁtqnd)ﬁectlﬁ8 to qegyr igychyg ohimepswauld lgaddgat e

for ATN- ﬁé%’x @s"dPJ"é}rtﬁe = nJh T%I— %@é)le g%ﬁ gé gr%g% e%gﬁdl%?%g%hﬁ&g{ é«%’g‘ds UPAR in

t he exact sahe epitope as reS| GCNHPDLD277
sequence Coaructepaftie mBAuBABahingrs "0luP3RQ | D NO 1, is critical for R2

i b Cory act bty ore HeABpa0ut Rt Ghkay CEipothace ol facia il o

these i NuPRDIKANE ATDaYcrpftkeicdttht @rabeth ehdtbmigkd demdin bif RPKOFGFHCHtY ithey Nof  t he
anti bodi es described in this invention (see Fi The resylts of

11).
t hese anéﬂﬂ%@ 5 of hamgp gt e b | Jlugtide e Kigae i34 nggeﬁfeéu‘)ziagafﬁan%r&enugéﬁ y in
Tabl e 2. g.4{fh EQ%H?%D%# )RR 0P8 gyt BIR- h@é &éﬂ fyo% H%gan UPA

quantified 1n th sence of pro-uPA the 8B12 antib nor e
pot ent t HeEquerve SRIASERADRSOaRD |cmm¢mé by 34hcblmlldkm1b8®1upmeeiﬁ (SﬂQa}D Nhe 720

antl nt th SVB i | re than 2000-fol d
nor e (got s ?eﬁ%mai g%?tm tﬁﬂeekﬂl I@{Aeé {ﬁg?enfﬁg?@?%z{&ilﬁﬁi bition attained
with all BMdzﬁghﬁ&chWﬁﬁMd’Sll—(vszdd@ Hhee /M, exception of the SMB-domamin) are

inferior to that attajned with 8B12 sugggstin hat the purely 1C50-based
conpari son us& ARy t% biding ¢haageristiss o natl%éﬂtc BOGTR Y Ofso%eyer&@@.%tce?

8B12 . Wign Lpailiid PedpAR dnBe MIRSERACEaHl coRfplrcd fhbir AhkYioh BigraMBistoriicy and
the R2 antibody were found to be significantly (>20% inhibitory. In terns

of |1 C50 that abecllsgRp@sswag wildtiyer 1lAR@nd uPAR-variants with specific deficiency in VN-
25  binding (Figure 3). In these assays, authors found that “PuPAR, like the wild-type receptor,

promotes firm, integrin-independent, cell adhesion to VN (Figure 3B) confirming that the
chimera retains full VN-binding activity. In addition, expression of “""uPAR failed to promote
cell binding to immobilized uPA suggesting that also the predicted loss of uPA-binding
activity was attained in this chimera (Figure 3C).

30  Construction and binding characteristics of soluble “PuPAR
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10 25-fold nore potent than R2 and 330-fold nore potent than the

SMB-domai n. G ven the extrenely poor activity of the P7 peptide neasured in
t he absermo 20f3/q20898uPA, thi s conmpound was not tested i nPCREPRIRHETIOR Of
pro-uPA. Note that in addition to the 25-fold difference in I C50 between
8B12 and R2, the latter also display about 4-fold reduced nmaxi nmal

i nhi bition suggesting that also in the presence of pro-uPA the inhibitory
activity of 8B12 is under- 15 estinmated. As R2 and ATN-658 bind to the sane
epitope in uPAR it is plausible that the activity of 8Bl12 is simlarly
super i or yp QRIAEBat8NbE1P AGhEsioWth VN MRS G8NFdqLAE AP AL INAING aefléﬂgC@sca/n tVBRIpL g of
t he bi ndi ng epitopes in uPAR To determ ne the nbl ecular basis for the
i nhi bi t opy aaetexmests;ondﬁvetlmreanﬁﬁcmﬂy égh (Madbror s ahe3007 abideniunendiBlopi HYP0D hei r
bi ndi ng t WPAR S| yaia [ a TRl ete
functi on%ﬁd \?%ﬁ]?sngelergcoar% ﬁggne?at§ 0|Ef1(1:ﬂ:fsu h%)lqt uf%ll oﬁﬁég F%)?oflnv‘(lérgal '€8i dues
wi t h al astpeeimeafs. E(HAHstlurpbeé |authloirstMhﬁr&cb&l@%o@ted&lersmn?ﬁﬁ%PﬁDe‘(‘:z&‘f}gﬁg]ﬁ

| ysat f cells expressi n 255 different uPAR- mut are ilable to
the atit hoFSIRY MY AR QT E%Htegﬁ’r@?l%‘ ﬁ%fgea%u%e chai rppe B%\E fant s

di spl ayi BehstRAME @Hjinfe@eaﬁlﬁ,lbt‘{dt&d’ld’w{ghré hg @Ebaret, sfihed esEQ fOrNG, yyyber

of reasons, the data-qualit is screen was not sufficiently high to
det er m nbasphe gpreg - tﬁeema @F\lgl-\@meeé%qu ¥ (YiHe 18 ¥epB rend divkercicavrice
ant i bodi f et 7HPAR Al bst idr t.ant

Never t hef%gﬁ%&c%ﬁﬁé??ﬁg ﬁ;erll\gﬁlo?}j % d?S ﬁ&inl fg%‘% 1?rrlt i ll;ﬁ esqgetggregme ok |Rs pl ay
reduced semetdeMBtquensd IA (deARspomtiangtts alhalv Tvgo S EDIIInEN @ub$ ancl (ttemmnalrmiche

regi clos to ho To Vv at th| finding in a nore
P98 o st (L M St a2 S e b PRk b PeTe | Facey on 304
cells eXpr esSTRY“Dab RRLAE cHiRAR 3hdPiddBccdOs WSO ickld h@Nitdbihak Thhmctbhitis

regi on (Flg re 12, 13 and 14). Authors first conpared the reactivity of the

di f f er entnadyreil Bydr egmfhmﬁng«msay& tfogmmgbAzed YN FiguieA oauelmqbélzee n@rlil%t i on
WO 2013/ BRETAE %
shown, f %g&%ffﬁe &i g%r?t/ qu%bog?ggwg §%5211€R§%1H§p@n§%ﬂl(ﬁhg%g< ' 66%3

di spl ayed> suimotngkod Vbldmcthd abeact bV R4 Wsdalied heddREENBIOA crmtllzmnns sthrgg@ﬁtql ng

t hat .t he bindin ito or, t di,es .i ncl.ude nd/ or

oasbh B CPaRDet s BRkS s AFRTRER RRRATRGh BURdE TR amfeg%%%w
expr essi pihdingvelimglobilizt® ViNeeRAt® LofeeAtEitRAE up o 1 hﬁ\/{tnp@edm@rfm GFDYdomain

ant i bodi es FF13F6 AL38 and BE18) stained wld ty and mut ant receptor
equal |y QEYFA op therfréeraiia obudyeR T%mcreaéi&thﬁ)ﬂ@a%%d&l%ﬂg aldiaiy of he refepOEt  of
T OUPA ORCYRARGY Qlast {fied SERRL OF maByifAb! R heSARBIRFE: (mhﬁP}QRﬁzg& Ngq of
nost anti bodi e including all of tThe inhibitory antibodi es

not abl y aPABwn/e)degp tdaedpfoeslemrbeg @tthAtOV@edmnsmphrﬂlzag ptdﬁaRAt(nglme Mg

sites,for t hes tib dles n r rast,
the bt BuBP LBk “BabaRibi MHHER rRRE Py Gt BB Rt 29 he
pr esenceaff capacity P foldugoesipatd tb ﬁ&tcohﬁelsfece@furl(laBARe@cy ecogni ze epi topes
overl apping with the uPA binding-site in uPAR To determne if the

reduct i oRF§{“S¥@¥Bogni ti on of the R83/89A receptor was due to the R83A and/ or
RB9A mut at i onThLAUUBQTRmAGtat@ i %%HdlﬁgltﬂesGﬁﬁRfo%ﬁ{ SO PHR RN A Sn A &F T Vi Ng
di screte R83A and R89A substitutions as well as a al anine substitution of
15 anot hePABRryiredserethe effindyef the redeptor fagi NS by (RIL AR dfrcumARs afithagmiowh. t o be
I2rOrIO)(7)§§ an%mrcgé di i%ltn(illl A ubR. &iPA(]\:B cﬁl%%{'lg ¥ Illél' 20 il Vﬁ%?nd-’in '\41%9% gf eglrl y
shows tthck@Bdund@dd%ﬁgnabut not R83, are part of the recognition epitope
for the inhibitary antlb di es 8Bl12, 10 1 nd 13D1asm§ as for
the non-i nhi bi‘t 8P§PIXREGIEEaYS- ﬂ}_eeappﬁffﬁ%t% ﬂélPoAfR R P CanhG HOABYINEEEHAR i s

virtual | yy 2QcabiiR@atfdnRY bSIQE i]n%tﬁéltﬁb _@aif bt QPAloY théRatbmedalky vPRAR. RBIA
mut ati on and unaffected byt A substitution. Cells expressing R83A,

RB9A andFrelinavtherahercriocepensitient ey comdingirine af Exjersl dimenieation yjthttheapnendingi ng
ant i bodi %%FDG epi t opes recogni zed
by t%ée)segan% dfl%@hﬁge&?%% éﬁére 8t @B%ﬂgﬂ%&ﬁﬁ?%&t at the mutant

receptor €oaﬁmcewpaze£a@ekseqmaf&’zyaemﬁf uPH® corrpl ete the analysis of this

regi on of uPAR, authors analyzed 25 anot her set of uPAR nutants (S88A, S90A
and Y92A) as well as a distant mutation (P218A) and a del etion nmutant of
UPAR where residues 1-83 (domain D1) (corresponding to aa. 1-83 of SEQ ID
NG 1) have been deleted (i.e. residues 84 to 283 are retained - domains D2
and D3) (Figure 14). As it can be seen fromthe data, the result of this
anal ysis denonstrates that in addition to RO1 and R89 descri bed above, al so
Y92 is inportant for binding of the inhibitory 30antibodies to uPAR All
ant| bodi es recognl ze the truncat ed ver5| on of uPAR Iack| ng D1 (D2D3 see

. a -\ o e . N "




The 8B12 antibody is a specific inhibitor of the VN-dependent functions of
UPAR and does not 5interfere with the proteolytic functions of the receptor
dependentwoOrro1sR2e898 ndi ng. The activity of 8B1l2 i nPCHPRI2I0NT19% he
UPAR- dependent cell adhesion to VNis intact even in the presence of uPA
(see Figure 11) suggesting that this antibody is a specific inhibitor of

t he VN-dependent uPAR functions. This is consistent with its binding
epitope of this antibody being centered on the VN-binding site in uPAR
(R91) (see Figure 13, 14 and 15) that 10 is not involved in uPA-binding. To
experi ment al | gx0el@hM ot fon8Rilds E&IS 85 AR WntdniHPADGRE BEmAiR UPAR Nand
thus with the proteolytic functions of the receptor, authors conducted

bi ndi ng tesmipbof uP Ahivehe wRARIctddesosibngn® 9 §-werhingl K@ /as FaRyn mdiigure Adubat ed
Wt h a f BX\%% H elrnléerrl%t 1P ecH%Flgldr Bglnuo@ubgﬁecl)n?(g NBE -i}{aa'bc\)f(l?}-{ +a%Pﬁ‘letrtaPe%%t1 .her

wi th increasing concentrations  of e conpound to Dbe tested. AsSRown' i n

Fi gure 1BjgutdA artic ibadiireschiBdiZe prockick3Fbu A BhFaySchhenced (SEQMIMNDRIL2)) and
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apoptosis 10 they stai'ned for activated (cl eaved) Caspase-3. As illUstrated
i n Fi gur ¥NIgAhasigcepeafivPAisad quantificgfiomeo f18B]iffergnesgn afilogy if thowfare déficwleat ed
wi t h,8B1 i.spl a inc e in . 0 I n '
apoptosi B0t Mafeodlh BN UGBS EY Ak TR MR Ehr YR Al BRRE IO R
decr ease(li.h |tMe (Guabeill ofd Pialg 2002, HJuBaRHF cagdispiay kbdutoy0 BOO-61d pogticki vi ty
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and apoptosis supporting that it is not the sinple ga'rget ipng of UPAR
expr essi Hgendepute-sathgtion sontabpiense Ihee remrkablee bividmigowstiz ey ohct (uRAR hBe agB12,
but gat hﬁfe&%&ﬁfl thecigpiBitpLy action on the uPAR/ VN-interaction is
required. nclUsi ons '

Requirements to the linker region connecting the GFD to uPAR
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20l n this exanple, authors have shown that antibodi es raised agai nst
GFDUPAR- hFc frequently are functional inhibitors of uPAR The nore potent

i nhi bi t oryoantyosyses i dentified herein (8B12, 10H6, 19PCU/EX2@208D4) al l
bind uPAR in the same region, the critical residues being R91, R89 and Y92
(Figure 15). The binding site of the antibodies coincides partially with

t he published physical (Huai et al., 2008) and functional (Madsen et al.,
2007) binding 25 site for VN in the receptor denonstrating that functional
inhibitory activity of these antibodies is mediated by conpetitive

ant agoni sm of 7§ he M WY iRb&EAes I&nthemﬁ%g g %eidéh&é“%?r‘iﬁé el flec ueEBh that
the VN binding site in uPAR Is exposed in Fc and that this region
i s anti geeringcting the 6ED dtheaim st ﬂheﬁ‘étenameleﬁdwmm@@ “gBPAR- chaclslebI@c%utbfes
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resi dues 1-273 of npuse PAR( e EOr ndi ng, t a. 1-273 of SEQ
& N SO ugd R G s TER e 86, Qe TR BY Sequence 9D
(SEQ ID NGO 1) comdéhbtdechivaa dﬁﬁstﬁ@ﬁoﬁ SEYqUgPAR v@a@tﬁa@ﬁ@ GID ¥oaf)ehgineered

A i gonucl eoti de sequences muPAKT : - GGGGTACCATGAAAGT CTGGECT G 3 (SEQ
| D NO 54ytothe ﬁbﬁmmueo e&é@o&e@@@w@rmﬂfwf@wmmm&ﬂx eE@tlraD NO
55) nulL8 (5

NO. 56) i Eﬁ@&Rf gl g@gﬂgﬁ%ﬁiﬁ she (REQ | D

Gener at i mmle@ﬁlaarbnndmtg:lmprohﬁmbdldql smadal a:rotlsttmrm ds th;gaaasﬁ;ta m@ﬂm&é@ld: of were

Exanb e 5. CCARPBHORET Dl S ner R Rt RS pIroRt gy snd BTEN o' S5

103 293 g8btistc QXPbRSHhdHTe AYTRWURAR(ré 88/ UPAR) suspended in DIVEM cont ai ni ng
0.1% BSA and 25 nmM Hepes pH 7.0 (binding buffer) were seeded in fibronectin

25 coat eHBXAMPLE/ 2 in PBS) black 96-wel|l ELISA plate (NUNC) wells and
al  oved {piag0elg MiQhok-4 hours at 37C. After gentle washing, cells were
incubated wih a fixed concentration (4 nM of Eurobiuml abel ed pro-uPA
(Eu3+uPA)4nlzg?nm@a]wtemence or absence of the corrpetl tors to be tested.

Bi nding was at#o LIy hour at 4 ently
Cenotld by opedt SRS ng P mhe St B SRR b AR BT
| ysed byEagdpleilon of

Immunization of mice

Three 2-month-old male C57Bl/6 uPAR” mice (Ms#2 1574, Ms"1416 and Ms"141 7)

were immunized by intraperitoneal (i.p.) injection with 67 pg “FPyPAR-hFc in 200ul of a 1:1
25  emulsion between 100ul immunogen in PBS and 100ul of Complete Freund's Adjuvant
(CFA). The immunized animals were boosted 3 times, at 3-week intervals, by IP injection of

“FPyPAR-hFc in 200ul of a 1:1 emulsion between 100ul immunogen in PBS and 100ul

67ug
of Incomplete Freund's Adjuvant (IFA). After a 7-weeks rest period, and 4 days before the
fusion, Ms"21574 was subjected to a final pre-fusion boost using 200ug ““PuPAR-hFc in
30  200ul PBS ip.. At 3-week intervals, Ms"1416 and Ms"1417 received three additional IP

boosts with 34ug SFPyPAR-hF¢ in 200ul of a 1:1 PBS/IFA emulsion. After a 7-week rest
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300.1 m Enhancenent Solution (Perkin Elmer) and the Eu3+ | abel quantified
by tinme-resolved fluorescence intensity neasurenent (Delfia, Perkin Elner)
usi ng a BwNVI2gisgmogBat e reader WO 2013/ 020898PCT/ EP2012POBAP@ 2(065%10Ki N

El mer). Specific binding was cal cul ated by subtracting the binding neasured
in wells receiving no cells, but otherwi se treated in the sane way. Results
Background and rational e 5None of the inhibitory antibodi es descri bed above
bind to nouse uPAR (see Figure 10) and are therefore unlikely to have any
ef fect on uPAR-expressing cells of the host in rodent xenograft nodels of

human capggid, 3The @H&ys%wre%e %kb&lﬁqsha1s%ng\wg41t7ufé%vw WAl pRUSsishows
that the antibody is (;lkel to be acting directly on, t he xenografted human

cancer cb(bQSSuSmE%(}theP@&%R -mfven P8l RBS spadis 1ty 0rPARerks ar00hblBS s

i npedes r&ﬁ (RB@re clinical testing 10 because the possible positive or
negative el ect h host cells cannot be addressed. To bypass this
I|nltatlBnmomumh@ﬂmm®mbc@hbehﬂdgbn@gate antibodies with simlar inhibitory

activity, but_effective also o se UPAR nstructi rodugct.i on of
a rrur% ne uPAR> %F?qséfﬁﬂ?ﬁmeﬁﬁg haﬁll%iﬁl’ll%yfeﬁ@s&go%‘gf: W?%@EA@WS H\??‘)eﬁthBF ndi ng
15Wth t%&h@EMyetﬁyfeﬁ@rg%/cﬁp RtHodChsgith @mﬁ&@@ thkdcelir¥el Gaidetdivig, Mowpe AIRAR

( MGFDmupA ur€ 19A) essentially as described for GFDUPAR hFc, but
assenbl eﬁlswsf,ls fleg @fﬂé Wolgseilgead fos pnsedayeivc aen-sqlestiole rmocdirD (isev i PAR RS,

E’[(gd'_c;t egyélilﬁ%?)r Eﬁ&“tﬂénnggg)ﬁ fEYg- \@ellln e}@”n{%@?(gﬂag&eﬁg%'t }\xtfe)ﬁl) if §e[@gﬁpé lH&”Fd VN

ure denonst Sstra IS versatile
and appl mnedinhe (lscovefF-DxHaMaI sm@p]amdnuaH’ARt}s laHFdisf (Iéy‘temlbrrmpﬁmc&s and iomng 20

Ant i di s rai sed_a PAR- hFc. ar tent . i nhi bitors of

AR oS RSt RO L2t N g pOSmV?o%@etﬁ%rpg?@crfemﬁ SRSt BR i es
agai nst %&MH&B enfWare ideRtl RIBHHPAISA (sc@BIHW, %x%@rd@d IR EE B tsahfd
reconbi nant nGFDm uPAR- hFc as descri bed above for t human GFDUPAR- hFc.

Spl eens fipgm: Belectediby hidemay weisaswbticlgicd hy Haitingdlugon entyegll alages26es e cyt es
fused to, LG ; TS ot g:%{ ﬁs&%' Bﬁﬁﬁr)cs‘a{)ﬁlelln%ﬁ}ﬁd QXthtﬂ?IEQ%' yet Jfb)ﬁkﬁ%‘}ﬂ a@i b Rm

met hod ufi ng stan ocedur es usions yie total of
13 hybri @9 tbHat cgtséwlhr\fdhem spbaywdtheoubichnmgsprocabive weo repedted mmilndigéubbul i n

e o RGN Pl dudOR, B i desdt ity Ml Rabt Suifetd iy (B8 o

different hybridomas were determined using a commerc1ally available ELISA kit (Mouse

Immunoglobulin Isotyping ELISA Kit, BD Pharmingen Corp.).
Screening of supernatants
Transparent 96-well plates (MAXI-SORP, NUNC Corp.) were coated with ““"uPAR-
20  hFc (lug/ml in 0.1 M sodium carbonate buffer, pH 9.5). After washing with PBST (PBS
containing 0.1% Tween-20), the wells were blocked with 3% BSA in PBST, washed and
incubated with cell culture supernatants diluted 1:2 in PBST. Bound mouse immunoglobulin
was detected using a peroxidase-conjugated goat-anti-mouse antibody followed by washing
and colorimetric detection using ABTS in citrate buffer and plate reading at 415 nm.
25  Cloning of antibody variable chains
Heavy and light chain variable regions amplified essentially as described before (Wang
ct al., 2000). Briefly, total RNA was extracted using a kit (RNAcasy, Qiagen) and first strand
cDNA generated by reverse transcription using a mixture of random hexamers and
oligo(dT)20 primers. The variable regions of the heavy chains were amplified using a mixture
30  of forward primers MH1 and MH2 and the reverse primer IGG1. The variable regions of the
light chains were amplified using the forward primer MK and the reverse primer KC. PCR
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30condi ti oned nmedium were tested in cell adhesion assays to VN using 293
cells expressing WO 2013/020898PCT/ EP2012/ 065198 nouse uPAR (Figure 20).
In this aseay13/meessuper nat ant of four different hybri deCTOPEWL2/063WM23, NE43
and OVD4) displ ayed evident inhibitory activity. The inhibitory

anti bodi es rai sed agai nst constitutively active human uPAR ( G-DuPAR- hFc)
were found to recognize an epitope in human uPAR coinciding with the VN5
bi ndi ng-site including the functionally inportant Arg91 (R91). To determ ne
if the same remarkable specificity is also observed for the inhibitory

anti bodi ?&dﬁé’fk SR4c agRpietcdCAns tddubided &diddi @6t dni Ry TR EptRAR NIFIEMRAEPRES hF c)
authors tested the Teactivity of the antibodies in the hybridom

super nat gheewy ehaih BGRoiductzedr Mk ARC Rbghindalm BCRgiredysts) nBeqngnesntwasé t hi s
receptor _jn Lchy Ar . ( Qngin 1o ALg9l,. in human 10
UPAR) haéssﬁ%gfr%dg‘ﬁ g a?’?%%%%%@%@ﬁ gﬁiﬁi ne 'rngtélin ué“‘?%%‘ié‘é%éﬁa Fc R92A). The
super nat gatsifatutivomor iokibibvg doytini domas (OVD4 and NE43) di spl ayed a cl ear
preferential pjndj t 0 non-substitu PAR- F Figure 21). As the
superhat ant s 54-%11@3%1%%%@%@&%&3%%% _ _(@bé bgﬂﬂmﬁf%ﬁ%w it i s
suggest s plpaty &b faffcadHaerB RRLIROE &7 safufh FMEdiLM (PMEMN 0BV B v$nerdnhe

VN muPAR i nteraction through binding to the VN binding site in nuPAR The
ot her t welbwsin, nh milYloHgpdsy bHi 49) (amd Franstmtd Nvp Bel-fimeoedll 2edyzubsstrungnéd and
non- subsfAdyt: I: t L. J.ahibitory
ot vi 1y el S LT B Rl oo BHEOREA e B kbl L

t hey al splateesteded Heonr elc iristrimmyntwithich nfetien raptdead Iveitlu PAR (8 UPKRIPAR cells

determne if e e ed anti bodi es gross-react with human uPAR e

ant | bbdy e Twadd Rboharis Hap SR edne Py ST B AUBRRY SSTHE 1 our
hybri ds diisRliayicb@dedéichy thedeymidGiel VAftar 1VEP Bome bEGE@SbR thelplitt RRAE ALY ST S
and subcloned by limted dilution to ensure clonality |Inmunogl obulin was

puri fi edfProhe itEuenainditemuellsaddrd h By ok WM meo-pPotosvahiple gprirel; ang the
chr omat of LRV AQH o fhE ih?ﬁﬁ%ﬂ?%ﬂ%@rt eﬁ{omgi?ﬁ% .?%oﬂ'ﬁ%%g* Jf-pz@grehﬁngxtﬁgglla?e Sas The
) gl obu r

nouse | cl one and subcl one nunber and i mmuno In i1sotype are shown in
Tabl e 4. rchiwvdétagpim mel pebs sddede@egl)odf atibodprdimbideto? Bictde icomsljcaRNAfinvihs

extracted fromgrow.ng, hybridoma culture, reverse transcribe amlified
e Bt EorteE M RO oY B! SRR heti b S ST P LA e R ey
chai n vamni@féserof 2gb@handthen S5 Rikdey e 1 @eees di ng to the Kabat system

with the conplenentarity determ ning regions (CDRs) underlined. Finally
aut hors fed{iae addlovompareda HESSpeci es-specificity of the generated
Le 23)

anti bodi es 30,y £ 1t Pak pQf | i i . PAR- i
2nd 19r6. - coniLHt nIEIh[\?mRF R °ief[§ain %ﬁﬂ’%‘?r{ g?@ﬁé@?@%é%ﬁ%#@% ,retgﬁjé i'ndi ng

epi t ope dmpendetoc bnock) R9Ge hFivguiedarRiiscqaantialhstaing®with the monoclonal antibodies

ant 1 by NS00 gt PAREBFacoHblY oSy Bt wt U6 Y R and

mouse uP&Rom&ry (FAE€SOuhiar, GIneloap. pdindnhe kiadi esalyved eustrouikd §dtwdirs pladkage

speci es sPecific inhibition with NM23, OOF12 and NE43 bei ng highly

sel ecti vEI9IRi bi tors of nmouse uPAR The 13F6 anti body was included as a
negat i ve og@ph-Roride §£88Iye W th human uPAR  Concl usions Aut hors have
shown that constitutively active nouse uPAR variants can be readily

gener at ef5G@hd5tKhiAAGATE TAAMN GACASHI GOGHENL HECTT RRGOICDr(FEQDI WGu#Bs wi t h

a high f e§%&"%d®A&%gé§ARﬁfﬁd%@éﬁ§&(ﬁgAé(fbi-géi(thrrgsfpoﬁJﬂﬁg% anti bodi es
is frequently nediated by direct binding
CTTCCGGAATTC(G/C)A(A/G)GT(A/T/G/C)(A/C)AGCTG(G/C)AG(G/C)AGTC-3") (SEQ
ID NO: 50)
MH2 5 -CTTCCGGAATTCSARGTNMAGCTGSAGSAGTCWGG-3’ (corresponding to
5’_
30 CTTCCGGAATTC(G/C)A(A/G)GT(A/T/G/CYA/C)AGCTG(G/C)AG(G/C)AGTC(A/T)GG-
3’) (SEQ ID NO: 51)
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10of the antibody to the VN binding site (2 of 4). Mreover, the use of
constitutively active nouse uPAR as antigen allows for the generation of

i nhi bi t oryoantyosy8es reactive specifically with the nowse/RPe@ie{o63198 (O0F12,
NM23 and NE43) as well as antibodies reactive with both the nouse and human
receptor (OVD4). The latter antibodies will greatly facilitate future
pre-clinical studies in nouse nodels. 15 EXAMPLE 4 Materials and Met hods
Anti gen preparation The expression and purification of uPAR-hFc is
described in Exanple 1. VN(1-66)-Fc has been described previously (Madsen

et al.).glr 0-Sl’BéiG/F@C&TGb@@ﬂA@A@ﬁT@ﬁPﬂG@G@A@C-%@Q #Phabesat ori es.

Panni ng procedure For each round of panning hree NUNC | nmunot ubes
(A, B antk) Nef&i(phepdred WhHTGholbEiACMENARNWEIMGEd’ Hedrerapomling to 5°—

i ncubat i i f [ done
i n 50 mvECthaaleEAET PRI @ N KT IR M 3G RRTCATER oI O
25 anti - Inien 5B anti body (tube A: 150 lag/nml and tube C. 15 | ag/nl) or
pro- uPA (tube B: 150 [ml). The tubes were washed 3 times w th PBS,

Dl ockba bt nompistie ol PR isatBws Ha<sug H%q%IfO‘(rfgb“MﬁB uclofilg PPHBemAES: wi t h
VN( 1- 66) nige/AtvkbBioMforkrtlcd #g/smbuedrhiybe C with a m xture uPAR/ Fc (15

| ag/ mLl) and pro-uPA (15 lag/nml). Tubes were washed with PBS to renove

unbound Fekgeding and kept in 2% MPBS until use. In the first panning step
(negative 30s ' y It ratidgan ' [ j | ut ed
396 MPBS e S Fbeeilelin N R RavHTbhss Rho BIROEr e BB hory) 1 2
of repeaheds.iTiverki worcftidn iovvbdtcdywith HedmstaintrconWW@tration of Eu’ -labeled pro-uPA (4

2013/ 020898RGT/ EP2012/ 065198 right. position. In the second (nhegatiye)

el o0 oVt eptPnE BSHERTAHIRCISE 418 AR ConEBRLTGs Poahs ST |5 Hhe

i ncubat egksR8 (@PPMRateERBihdIBg tWAk oW BOR bicve fsiel BElrk an} (P amiiviidcls tRpsellk he
supernatant of tube B was transferred to tube C and i ncubated as above. At

the end ®Fre Hashedciobimayg, unbrnds igsgeat Akt E)J%slab‘?ls%’&? delubibined upag 1Pl

washed 1 I i : icnj - 9 - A i PBS
tor ermvgn}%\%a eﬁwﬁélﬁﬁﬁﬁgﬁ‘gggi@ﬁ %Eﬁd&ﬁ%g%ce{%wmg@gr%%ﬁl?% t%g}t%éﬂé?f&nr}% E‘?‘S 100
mM t ri et hyih@rmnnEnY Bron5plaien reatlerRPankin Rlnnee p e Blice dpdcrfice bgidory. whhealghbgel by uat e

o of b M e e png Bhertt i ol RER e S BRE St Bk

| ar ge seldsatidadlp. pl ates, grown overnight at 30C, and harvested by scraping.
Phages were anplified by VCS ML3 10 (Stratagene Corp.) hel per phage
i nfecti oXerw 1 GEeE"€Hst ure. Phages were harvested fromthe cul ture

supernatant agd.cORCHNLHAL ﬁﬁdt@b R RhRE 1 RlrL %hoita%%*d %&ﬁ @liiﬂiileérlﬁvéf %e'f&&'ﬂds

of panning were conducted like the 1st round with the only exception that
t he concentulationoP-dfccBbagtovpngiresersmumetiining nfrdiunegatd wesksd|veidt porspkiteps

i.e..anti..hu . Fc i.bod N(.1- 66) - Ec an o- UPA re all-to
Ui o3 o blepd Sl S BEL B s P el IR RO SR E Ry roges, g 5.
aut hor s haNe (khown0® hadre eagipaeseth oo ns BFPRPARKIL®P| Mytrigel. MrghalVNvde ndi ng

activity can he applied for the generation of natural antibodies that are
strong i AMSBctEdDYNIARSAReCahd D)) dRcc e famya Bib ane d Oge A restle Ve inesipit e 2

and 3 ar %Wah%s@r{gc.wying a 26-gauge needle into the right flank of anesthetized mice. 5 days
after xenografting, the animals were randomized into 2 control groups, where animals were

25  treated twice a week i.p. with vehicle (n = 5, PBS), non-immune mouse IgGl (n = 5, 10
mg/kg), and two experimental groups where animals were treated with either mAb 8B12 (n =

5, 10 mg/kg) or mAb 13F6 (n= 15, 10 mg/kg). The animals were monitored twice a week for 7

weeks for tumor development and growth. Tumor volume was determined according to the

formula: tumor volume = shorter diameter” x longer diameter/2. One mouse that did not

30  develop palpable tumors, (one from the IgG control group) was excluded from the data
analysis. There was no significant difference between tumor growth in PBS and IgG1 treated
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20 thus be i mrunogenic in humans possibly Iimting clinical use. Several
ways have been devel oped to generate fully human anti bodi es and aut hors
her e explwbOtopreg®sdi spl ay to isol ate human singl e chai RCr&PR@RI0esS1P$ agnent s
(scFv) antibodies that specifically interact with uPAR and inhibit its
function. As the conpl ex between uPAR-hFc and pro-uPA displays high

VNbi nding activity (see Figure 2A), authors reasoned that isolation of
phages binding to this 25 conplex would enrich for phages binding to the
VN-binding site in uPAR as illustrated in the cartoon in Figure 24. Phage
di spl ay §fﬁﬁl\msl(uamwshow%fndm@daxI%H%Laé’c HEBRr AN RQE Y- HH8ARC BbipRY¥n
library applied here (ETH 2-Gol d) has been descri bed previously (Silacci et
al ., 2009)thahd cxpesimentb Bl 2xi £y5)ad3 3bpI(hi-oh) gmumjé?\e&we\qcrem@elyzedmehe

l'i brary | om Phi ht

libraries e%m‘ial%?ée\%/g‘ﬁng%m%%“om OfltR?gg’%Peflme}éﬁled‘lﬁ%Weéé\?%ﬁa}y%gﬁ?P’y %g%érehhtglge 1 ary
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is caused by a more efficient exposure of the VN binding site in these chimeras. The presence

of an efficiently exposed VN binding site suggests that these chimeric receptor can be
exploited for the generation and/or isolation of molecules that bind to the VN binding site in
uPAR and have competitive antagonistic activity. In fact, in this example authors show that

30  monoclonal antibodies raised against “""uPAR-hFc frequently bind to the VN binding site in
uPAR and often are potent inhibitors of uPAR function.
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immunoglobulin reactive with ““uPAR-hFc and negative for binding to hFc. Of the obtained
20  hybrids, 8 (5,2 and 1 from Ms"21574, Ms"1416 and Ms’1417, respectively) were subcloned
by limited dilution to ensure clonality. Immunoglobulin was purified from the conditioned
medium by standard Protein A affinity chromatography and the isotypes determined using a
commercial kit. The mouse ID, clone and subclone number and immunoglobulin isotype is
shown in Table 1. To determine the sequence of the variable regions, RNA was extracted from
25  growing hybridoma culture, reverse transcribed, amplified and sequenced. In Figure 9, the
deduced amino acid sequence of the heavy and light chain variable regions are shown
numbered according to the Kabat system with the complementarity determining regions
(CDRs) underlined.
Reactivity of antibodies with cell surface uPAR
30 As the prime use of the antibodies is as inhibitory reagents binding to cell-surface

uPAR, authors first tested the specificity of the antibodies by flow cytometry on 293 cells
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transfected with empty vector or expressing human uPAR (huPAR) or mouse uPAR

(muPAR). As shown in Figure 10, all 8§ monoclonal antibodies (mAb) (first and second row

of histograms) bind specifically and efficiently to cells expressing human uPAR. With the

exception of one antibody (19.10), all the antibodies display pronounced species selectivity for

5 human uPAR as they fail to label cells expressing mouse uPAR efficiently. The only

exception, 19.10, displays partial reactivity with mouse uPAR. Two mAbs specific for mouse
uPAR (BR4 and AK17, (Tjwa et al., 2009)) were included in the analysis as controls.

Inhibitory activity

To evaluate the activity of the different antibodies in inhibiting uPAR-signaling in live

10 cells, authors quantified cell adhesion by impedance measurements using a real-time cell

analyzer (RTCA, xCELLigence SP, Roche Corp.) (Figure 11). In these experiments, authors

utilized 293 cells expressing uPAR (293/uPAR) as these display strong uPAR-dependent cell

adhesion to VN (Madsen et al., 2007). When 293/uPAR cells are seeded in VN or fibronectin

(FN) coated wells, the cells adhere and spread on the substrate resulting in a time-dependent

15  increase in cell index. After approximately 1.5-2 hours of cell adhesion, cells are either treated

with vehicle control (Figure 11A) or pro-uPA (Figure 11B). The treatment with pro-uPA

saturates UPAR with ligand and enhances uPAR-dependent cell adhesion to VN (Madsen et

al., 2007) as documented here by the robust increase in cell index observed after pro-uPA

addition (compare black curves in Figure 11 pancls A and B and note the fast increase in cell

20  index upon pro-uPA addition). Treatment with pro-uPA does not modulate cell adhesion to

FN, which is mediated by integrins (Madsen et al., 2007), and consistently the treatment with

pro-uPA does not enhance the cell index in FN coated wells noticeably (Figure 11C).

Approximately one hour after pro-uPA (or vehicle) treatment, diluted amounts of antibody

were added and the changes in cell index recorded over time. Inhibitory activity was

25  quantified as the reduction in cell index observed one hour after addition of the antibody

relative to vehicle treated cells and IC50 values calculated by non-linear regression as

illustrated in Figure 11D. The data shown in Figure 11 show the analysis of one antibody

(8B12) and a summary of the data obtained for all the antibodies can be found in Table 2. Of

the cight antibodies characterized in this example, six (§8B12, 10H6, 13D11, 19.10, AL38 and

30 BEIS) were found to inhibit basal uPAR-mediated cell adhesion to VN with 1Csg values in the

low nanomolar range. In the presence of pro-uPA, four of the six antibodies (§B12, 10H6,
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13D11, 19.10) retained roughly unaltered inhibitory activity while two (AL38 and BE18) were
found to be non-inhibitory under these conditions. The ability to inhibit uPAR-mediated cell
adhesion to VN in the presence of pro-uPA is a unique feature of 8B12, 10H6, 13DI11 and
19.10 as the known inhibitory antibodies (R3 and RS) were found to be inactive under these
conditions (see below). The inhibitory activity of the antibodies was highly specific for cell
adhesion to VN, as they did not modulate cell adhesion to FN (Figure 11 panels C and D and
data not shown).

Comparative analysis of the inhibitory activity of 8BI12 with other known inhibitors of the
uPAR/VN-interaction and/or uPAR function

Various inhibitors of the non-proteolytic activities of uPAR have been described. These
include the uPAR-binding N-terminal domain of VN (the Somatomedin B domain, SMB) that
represents the natural competitive antagonist of the uPAR/VN-interaction (Deng et al., 1996),
a synthetic peptide (P7) isolated by phage display and shown to interfere with VN-binding to
uPAR (W097/35969), two well-described conventional antibodies (R3 and RS5) known to
interfere with the uPAR/VN-interaction and uPAR-function (Sidenius and Blasi, 2000), and
the ATN-658 antibody (WO 2008/073312; W0O2005/116077) that has been shown to reduce
tumor volume and skeletal lesions in a model of prostrate cancer (Rabbani et al., 2010), reduce
small-volume and established disease in a model of colorectal cancer cell growth in the liver
(Van Buren et al., 2009) and to reduce ovarian cancer metastasis (Kenny et al., 2010). The
location of the minimal ATN-658 binding epitope in uPAR (268KSGCNHPDLD277, Seq ID
no. 16 in WO 2008/073312, corresponding to aa. 268-277 of SEQ ID NO:1) is close to the C-
terminal of uPAR and distinct from the epitope bound by the inhibitory antibodies described in
this invention (R89, R91 and Y92). As a surrogate for ATN-658, authors used the well-
described R2 antibody that binds uPAR in the exact same epitope as ATN-658 (residue D275
in the 268KSGCNHPDLD277 sequence, corresponding to aa. 275 of SEQ ID NO:1, is critical
for R2 binding to uPAR (Gardsvoll et al., 2007)).

To compare the function inhibitory activity of the above-mentioned compounds, authors
analyzed these in the same assay applied to determine the inhibitory activity of the antibodies
described in this invention (see Figure 11). The results of these analyses are graphically

presented in Figure 28 and numerically in Table 2.
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In terms of IC50 values, quantified in the absence of pro-uPA, the 8B12 antibody is 4-7 fold
more potent than the R3 and RS antibodies, 34-fold more potent than the R2 antibody, 260-
fold more potent than the SMB domain and more than 2000-fold more potent than the P7
peptide. Note that the maximal inhibition attained with all of these compounds (with the
5  exception of the SMB-domain) are inferior to that attained with 8B12 suggesting that the
purely IC50-based comparison used here actually under-estimates the inhibitory activity of
gBI12.
When quantified in the presence of pro-uPA, only the SMB domain and the R2 antibody were
found to be significantly (>20%) inhibitory. In terms of IC50 values, 8B12 was found to be
10 25-fold more potent than R2 and 330-fold more potent than the SMB-domain. Given the
extremely poor activity of the P7 peptide measured in the absence of pro-uPA, this compound
was not tested in the presence of pro-uPA. Note that in addition to the 25-fold difference in
IC50 between 8B12 and R2, the latter also display about 4-fold reduced maximal inhibition
suggesting that also in the presence of pro-uPA the inhibitory activity of 8B12 is under-
15  estimated. As R2 and ATN-658 bind to the same epitope in uPAR it is plausible that the
activity of 8B12 is similarly superior to this antibody, which has confirmed in vivo efficacy.
Mapping of the binding epitopes in uPAR
To determine the molecular basis for the inhibitory activity of the antibodies, authors
next aimed at mapping their binding epitopes in uPAR. Authors have previously described a
20  complete functional alanine scan (the systematic substitution of individual residues with
alanine) of uPAR in cell culture (Madsen et al., 2007). Detergent lysates of cells expressing
the 255 different uPAR-mutants are available to the authors that therefore conducted ELISA
assays to identify uPAR-mutants displaying reduced reactivity with the different antibodies.
For a number of reasons, the data-quality of this screen was not sufficiently high to determine
25  unequivocally the reactivity of the different monoclonal antibodies with the different uPAR
alanine substitution mutants. Nevertheless, more than one of the inhibitory antibodies seemed
to display reduced reactivity with uPAR-mutants having alanine substitution in the region
close to R91 (data not shown). To investigate this finding in a more rigorous manner, authors
conducted flow cytometry analysis (FACS) on 293 cells expressing sclected uPAR alanine
30  substitution mutants in this region (Figure 12, 13 and 14). Authors first compared the
reactivity of the different antibodies with wild-type uPAR and a double alanine substitution
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mutant of R83 and R89 (Figure 12). As shown, five of the cight antibodies (§B12, 10H6,
13D11, 19.10 and AL6) displayed strongly reduced reactivity with the R83/89A mutant
suggesting that the binding epitope for these antibodies includes R83 and/or R89. The reason

for the reduction in staining intensity is not a result of a lower expression level of this receptor

5 mutant as the three remaining antibodies (13F6, AL38 and BE1S) stained wild type and
mutant receptor equally well. In the same experiment, authors also addressed the effect of pro-

uPA occupancy of the receptor on antibody recognition. The binding of most antibodies,
including all of the inhibitory antibodies, was not notably affected by the presence of uPA,
demonstrating that the binding sites for pro-uPA and these antibodies are non-overlapping. In

10 contrast, the antibodies AL38 and BE18 displayed strongly reduced reactivity in the presence
of pro-uPA, suggesting that these antibodies recognize epitopes overlapping with the uPA
binding-site in uPAR. To determine if the reduction in recognition of the R83/89A receptor

was due to the R83A and/or R89A mutation, authors next analyzed cells expressing uPAR
mutants carrying discrete R83A and R89A substitutions as well as a alanine substitution of

15  another arginine residue in this region (R91A) of uPAR and known to be important for VN
binding to uPAR (Gardsvoll and Ploug, 2007; Madsen et al., 2007) (Figure 13). As it can be

seen, the result of this experiment clearly shows that R91 and R89, but not R83, are part of the
recognition epitope for the inhibitory antibodies 8B12, 10H6, 19.10 and 13D11 as well as for

the non-inhibitory antibody AL6. The binding of these antibodies to uPAR is virtually

20  abrogated by the RO1A mutation, strongly impaired by the R§9A mutation and unaffected by
the R83A substitution. Cells expressing R§3A, RIA and R91A mutant receptors were stained
equally well by the remaining antibodies (13F6, AL38 and BE18) documenting that the
epitopes recognized by these antibodies lie outside of this region and that the mutant receptors

are expressed equally well. To complete the analysis of this region of uPAR, authors analyzed

25  another set of uPAR mutants (S88A, S90A and Y92A) as well as a distant mutation (P218A)
and a deletion mutant of uPAR where residues 1-83 (domain D1) (corresponding to aa. 1-83 of

SEQ ID NO:1) have been deleted (i.c. residues 84 to 283 are retained — domains D2 and D3)
(Figure 14). As it can be seen from the data, the result of this analysis demonstrates that in
addition to R91 and R&9 described above, also Y92 is important for binding of the inhibitory

30  antibodies to uPAR. All antibodies recognize the truncated version of uPAR lacking D1

(D2D3 sce Figure 15) less well than the full-length receptor suggesting that this receptor is
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expressed at lower levels on the cell surface. One antibody (13F6) recognizes the D2D3

receptor better than the other antibodies, whereas remaining antibodies recognize D2D3 less

well than the intact receptor.

The 8B12 antibody is a specific inhibitor of the VN-dependent functions of uPAR and does not
5 interfere with the proteolytic functions of the receptor dependent on uPA-binding.

The activity of 8B12 in inhibiting the uPAR-dependent cell adhesion to VN is intact
even in the presence of uPA (see Figure 11) suggesting that this antibody is a specific inhibitor
of the VN-dependent uPAR functions. This is consistent with its binding epitope of this
antibody being centered on the VN-binding site in uPAR (R91) (see Figure 13, 14 and 15) that

10 is not involved in uPA-binding. To experimentally determine if 8B12 interferes with uPA-
binding to uPAR, and thus with the proteolytic functions of the receptor, authors conducted
binding assays in which uPAR-expressing 293 cells (293/uPAR) were incubated with a fixed
concentration of Europium-labeled pro-uPA (*"uPA) together with increasing concentrations
of the compound to be tested. As shown in Figure 16, the antibodies 8B12 and 13F6 display

15  no or minimal competitive activity in this assay while the control antibody R3 and un-labeled
pro-uPA (self-competition) efficiently inhibited binding of ™ "uPA to 293/uPAR cells.

These data document that §B12 does not interfere with uPA binding to uPAR and thus
demonstrate that this antibody is a selective inhibitor of the VN-dependent uPAR-function.
This renders §B12, and the other inhibitory antibodies described here (10H6, 13D11 and

20 19.10), unique. R3 and similar antibodies interfere with both uPA and VN binding to uPAR

(see Figure 16 and Figure 28).
The 8B12 antibody reduces tumor growth in a xenografi model of prostate cancer (PC3)

To determine the potential anti-tumor activity of mAb 8B12 in vivo, we conducted
studies using a prostate cancer xenograft model. In this model, one million PC3 cells were

25  inoculated in the right flank of male Balb C nu/nu mice through subcutaneous route. The
xenografted animals were treated bi-weekly with mAb 8§B12, the non-inhibitory mAb 13F6, a
control mouse IgG or PBS (vehicle) by intraperitoneal injections and the volume of the tumors
monitored by calibration. As shown in Figure 17, the animals treated with mAb &B12
displayed significantly reduced tumor volumes as compared to control animals. Treated

30  animals displayed a 30-40% reduction in tumor volume, which is comparable to that observed

by others using an inhibitory anti-uPAR antibody ATN-658 (Rabbani SA, et al. Neoplasia
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VN-binding and not merely targeting of uPAR-expressing cells.
Treatment with 8BI2 antibody reduces cell proliferation and increase apoptosis in
5  xemnografted PC3 tumors
To investigate the biological reason for the reduced PC-3 tumor growth in animals
treated with 8B12, authors conducted immunohistochemistry analysis of sections of tumors
taken from animals & weeks after xenografting (Figure 18). To evaluate tumor cell
proliferation, authors stained for the proliferating cell antigen Ki-67 and to evaluate apoptosis
10  they stained for activated (cleaved) Caspase-3. As illustrated in Figure 18 A and quantified in
Figure 18B, tumors taken from mice treated with 8B12 display a strong increase in the number
of cells undergoing apoptosis as evidenced by cleaved Caspase-3 reactivity and a marked
decrease in the number of proliferating cells as marked by Ki-67 positivity suggesting that
mAb 8BI2 suppresses tumor growth by promoting apoptosis and by reducing cell
15  proliferation. Treatment with the non-inhibitory mAb 13F6 antibody did not cause any
significant changes in cell proliferation and apoptosis supporting that it is not the simple
targeting of uPAR expressing cells that is responsible for the biological activity of 8B12, but
rather that the inhibitory action on the uPAR/VN-interaction is required.
Conclusions
20 In this example, authors have shown that antibodies raised against “"’uPAR-hFc
frequently are functional inhibitors of uUPAR. The more potent inhibitory antibodies identified
herein (§B12, 10H6, 19.10 and 13D11) all bind uPAR in the same region, the critical residues
being R91, R89 and Y92 (Figure 15). The binding site of the antibodies coincides partially
with the published physical (Huai et al., 2008) and functional (Madsen et al., 2007) binding
25  site for VN in the receptor demonstrating that functional inhibitory activity of these antibodies
is mediated by competitive antagonism of the uPAR/VN-interaction. These data furthermore
document that the VN binding site in uPAR is exposed in SFPyPAR-hF¢ and that this region is
antigenic in mice. The authors have shown that 8B12 is a selective inhibitor of the VN-
dependent uPAR functions. Furthermore, 8B12 inhibits tumor growth by reducing tumor cell
30  proliferation and increasing apoptosis.

EXAMPLE 3
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Materials and Methods
Cloning of "™ muPAR-Fc

The expression vector encoding ™*"’muPAR-Fc was generated by amplification of a
mouse UPA cDNA with oligos muPAk{/mGFDr and a mouse uPAR cDNA with oligos
muL8f/MUPPFCR. The two PCR products were mixed, co-amplified with oligos
muPAkf/MUPPFCR and cloned Kpnl/Xhol in the vector pFRT/TO-Fc. The protein encoded
by this vector (""PmuPAR-Fc, Sequence 9 (SEQ ID NO: 17)) is composed of the 49 N-
terminal residues of mouse uPA including the growth factor domain (GFD, Sequence 9A
(SEQ ID NO: 4)), a short linker (amino acids GGAGAAGG, Sequence 9B (SEQ ID NO: 8)),
residues 1-273 of mouse uPAR (Sequence 9C corresponding to aa. 1-273 of SEQ ID NO: 2), a
second short linker (amino acids VELEVLFQGPIE, Sequence 9D (SEQ ID NO: 11)) and a
human Fc-tag (Sequence 1C (SEQ ID NO: 5)).

Oligonucleotide sequences
muPAkf: 5>-GGGGTACCATGAAAGTCTGGCTGGCGAG-3’ (SEQ ID NO: 54)
mGFDr: 5’~-CGCCCCGGCCCCTCCTTTTGATGCATCTATCTCACA-3’(SEQ ID NO: 55)
mul8f: 5’-GGAGGGGCCGGGGCGGCTGGAGGACTGCAGTGCATGCAGTGTGAG-3’
(SEQ ID NO: 56)
MUPPFCR: 5°~AGCGGCTGTAACAGCCCCGTCGACCG-3’ (SEQ ID NO: 57)
Generation of antibodies
Monoclonal antibodies against "“"’muPAR-Fc were raised in uPAR” mice as

described for human P

uPAR-hFc¢ variant (see Example 2, section Materials and Methods).
Cell binding assay

30 x 10° 293 cells expressing human uPAR (293/uPAR) suspended in DMEM
containing 0.1% BSA and 25 mM Hepes pH 7.0 (binding buffer) were seeded in fibronectin
coated (10 pg/ml in PBS) black 96-well ELISA plate (NUNC) wells and allowed to adhere for
2-4 hours at 37°C. After gentle washing, cells were incubated with a fixed concentration (4
nM) of Eurobium-labeled pro-uPA (***"uPA) in the presence or absence of the competitors to
be tested. Binding was allowed to occur for 1 hour at 4°C and unbound reagents gently
removed by repeated washings using cold binding buffer. The cells were lysed by addition of

0.1 ml Enhancement Solution (Perkin Elmer) and the Eu’" label quantified by time-resolved

fluorescence intensity measurement (Delfia, Perkin Elmer) using a EnVision plate reader

46

1



(
|

SEQ ID NO 22) 5 2B10 B K/ RFGL/F S/LPLNST/V (SEQ ID NO 76) - -

D NO

10

15

20

25

30

75)
WO 2013/020898 PCT/EP2012/065198

(Perkin Elmer). Specific binding was calculated by subtracting the binding measured in wells
receiving no cells, but otherwise treated in the same way.
Results
Background and rationale

None of the inhibitory antibodies described above bind to mouse uPAR (see Figure 10)
and are therefore unlikely to have any effect on uPAR-expressing cells of the host in rodent
xenograft models of human cancer. The efficacy of mAb 812 in reducing tumor growth thus
shows that the antibody is likely to be acting directly on the xenografted human cancer cells.
Nevertheless, the species specificity of these antibodies impedes reliable pre-clinical testing
because the possible positive or negative effects on host cells cannot be addressed. To bypass
this limitation, authors set out to generate antibodies with similar inhibitory activity, but
effective also on mouse uPAR.
Construction and production of a murine uPAR (" P muPAR-hFc) displaying constitutive
active VN-binding

With this aim, authors constructed a constitutively active mouse uPAR (™’muPAR-
hFc, Figure 19A) essentially as described for GFDuPAR-hFc, but assembled using the mouse-
derived sequences encoding GFD and uPAR. As predicted the resulting chimera binds with
high affinity to immobilized VN (Kd = 0.82 nM, Figure 19B), demonstrating that this strategy
is versatile and applicable to GFD-domains and uPAR’s of different species origin.
Antibodies raised against """ "muPAR-hFc are potent inhibitors of mouse uPAR mediated cell
adhesion to VN

To generate monoclonal antibodies against ™ muPAR-hFc, five C57Bl6 uPAR-/-
animals were immunized with recombinant ™"’ muPAR-hFc as described above for the
human GFDuPAR-hFc. Spleens from the two best responding animals were removed and
splenocytes fused to the mouse SP2/0 myeloma cell line by the polyethylene glycol method
using standard procedures.

The two fusions yielded a total of 13 hybrids that grew and displayed continuous
production of immunoglobulin reactive with "“*’muPAR-hFc and negative for binding to the
Fc tag (data not shown). To identify those hybrids producing inhibitory antibody, the

conditioned medium were tested in cell adhesion assays to VN using 293 cells expressing
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mouse UPAR (Figure 20). In this assay, the supernatant of four different hybrids (OOF12,
NM23, NE43 and OMD4) displayed evident inhibitory activity.

The inhibitory antibodies raised against constitutively active human uPAR
(GFDuPAR-hFc) were found to recognize an epitope in human uPAR coinciding with the VN
binding-site including the functionally important Arg91 (R91). To determine if the same
remarkable specificity is also observed for the inhibitory antibodies raised against
constitutively active mouse uPAR ("“"’muPAR-hFc), authors tested the reactivity of the
antibodies in the hybridoma supernatants with immobilized "*PmuPAR-Fc and a single point
mutant of this receptor in which Arg 92 (R92) (corresponding to Arg91, R91, in human
uPAR) had been substituted with an alanine residue ("“"°muPAR-Fc R92A). The supernatants
of two of the hybridomas (OMD4 and NE43) displayed a clear preferential binding to non-
substituted "“"PmuPAR-Fc (Figure 21). As the supernatants of these two hybrids were also
found to be inhibitory, this suggests that the produced antibodies are competitive inhibitors of
the VN/muPAR interaction through binding to the VN binding site in muPAR. The other two
inhibitory hybrids (OOF12 and NMZ23) recognized substituted and non- substituted
MSFPmuPAR-Fe equally well suggesting that their inhibitory activity is mediated through
binding to different epitopes. In this assay, they also tested the reactivity with human soluble
uPAR (suPAR) to determine if the generated antibodies cross-react with human uPAR. One
antibody (OMD4) was found to display reactivity with human uPAR.

The four hybrids displaying inhibitory activity were selected for further analysis and
subcloned by limited dilution to ensure clonality. Immunoglobulin was purified from the
conditioned medium by standard Protein A affinity chromatography and the isotypes
determined as described in Example 2. The mouse ID, clone and subclone number and
immunoglobulin isotype are shown in Table 4. To determine the sequences of the variable
regions, RNA was extracted from growing hybridoma culture, reverse transcribed, amplified
and sequenced. In Figure 22 the deduced amino acid sequence of the heavy chain variable
regions arec shown numbered according to the Kabat system with the complementarity
determining regions (CDRs) underlined.

Finally authors tested and compared the species-specificity of the generated antibodies
with that of mAb 8B12 raised against GFDuPAR-hFc (Figure 23) and 13F6. Consistent with
its inhibitory activity (Figure 20), the binding epitope dependence on R92 (Figure 21) and the
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reactivity with human uPAR (Figure 21), the antibody OMD4 was found to inhibit cell
adhesion mediated by both human and mouse uPAR. All the other generated antibodies were
found to display species specific inhibition with NM23, OOF12 and NE43 being highly
selective inhibitors of mouse uPAR. The 13F6 antibody was included as a negative control
5  reactive with human uPAR.
Conclusions
Authors have shown that constitutively active mouse uPAR variants can be readily
generated and that these can be used to generate inhibitory antibodies with a high frequency (4
out of 13); the inhibitory activity of these antibodies is frequently mediated by direct binding
10 of the antibody to the VN binding site (2 of 4).
Moreover, the use of constitutively active mouse uPAR as antigen allows for the generation of
inhibitory antibodies reactive specifically with the mouse receptor (OOF12, NM23 and NE43)
as well as antibodies reactive with both the mouse and human receptor (OMDA4).
The latter antibodies will greatly facilitate future pre-clinical studies in mouse models.
15 EXAMPLE 4
Materials and Methods

Antigen preparation
The expression and purification of uPAR-hFc¢ is described in Example 1. VN(1-66)-Fc
has been described previously (Madsen et al.). Pro-uPA was a kind gift of Jack Henkin, Abbot
20  laboratories.
Panning procedure
For each round of panning, three NUNC immunotubes (A, B and C) were prepared and
incubated as described below. All incubations were conducted in a total volume of 4 ml and
coatings were done in 50 mM carbonate buffer, pH 9.6. Tubes were first coated overnight with
25  anti-human Fc antibody (tube A: 150 pug/ml and tube C: 15 ug/ml) or pro-uPA (tube B: 150
ug/ml). The tubes were washed 3 times with PBS, blocked for 2 hours in PBS containing 2%
milk (2% MPBS), and incubated with VN(1-66)-Fc (tube A: 150 ug/ml) and tube C with a
mixture uPAR/Fc (15 ug/ml) and pro-uPA (15 pg/ml). Tubes were washed with PBS to
remove unbound reagents and kept in 2% MPBS until use. In the first panning step (negative
30  selection), 10" t.u. (titration unit) of phage-library diluted in 4% MPBS was added to tube A

and incubated for 2 hours at RT with 30 min of repeated inversion followed by 1.5 hr in
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upright position. In the second (negative) seclection step, the supernatant of tube A was
transferred to tube B and incubated as above. For the third (positive selection) panning step,
the supernatant of tube B was transferred to tube C and incubated as above. At the end of the
incubation, the supernatant was discarded and the tube washed 10 times with PBS containing
5 0.1% Tween-20 and 10 times with PBS to remove weakly bound phages. Bound phages were
cluted using 1 ml of 100 mM triethylamine for 5 min at RT with repeated inversion. The
phage eluate was neutralized with 0.5 ml of 1M Tris HCI, pH 7.4 and used to infect 10 ml of
growing TG1 culture (OD = 0.4). Infected TG1 cells were spread onto large selection plates,
grown overnight at 30°C, and harvested by scraping. Phages were amplified by VCS M13
10 (Stratagene Corp.) helper phage infection in liquid culture. Phages were harvested from the
culture supernatant and concentrated by PEG precipitation. The 2nd and 3rd rounds of panning
were conducted like the Ist round with the only exception that the concentrations of bait
proteins used in the negative selection steps (i.e. anti human Fc antibody, VN(1-66)-Fc and
pro-uPA) were all to 15 ug/ml.
15 Results
Background and rationale
In Examples 1, 2 and 3, authors have shown that engineered forms of uPAR displaying
high VN-binding activity can be applied for the generation of natural antibodies that are strong
inhibitors of uPAR function. The antibodies generated in Example 2 and 3 are murine and may
20  thus be immunogenic in humans possibly limiting clinical use. Several ways have been
developed to generate fully human antibodies and authors here exploit phage display to isolate
human single chain variable fragments (scFv) antibodies that specifically interact with uPAR
and inhibit its function. As the complex between uPAR-hFc¢ and pro-uPA displays high VN-
binding activity (sece Figure 2A), authors reasoned that isolation of phages binding to this
25  complex would enrich for phages binding to the VN-binding site in uPAR as illustrated in the
cartoon in Figure 24.
Phage display scFv library
The synthetic human antibody phage display library applied here (ETH-2-Gold) has
been described previously (Silacci et al., 2005) and has a complexity of 3 billion unique
30  sequences. The library is available from Philogen (http://www.philogen.com/) and newer

libraries with even higher complexity are now available. The phage library was handled and

50



(
|

SEQ ID NO 23) 4 1E6 D K/ VGKN' F S/WDKVKP/ V (SEQ ID NO. 87) - -

D NO

10

15

20

25

30

86) 1 2G5

WO 2013/020898 PCT/EP2012/065198

screened in close accordance with the detailed protocols available on the Internet at URL
http://www.pharma.cthz.ch/institute groups/biomacromolecules/protocols/eth
Selection procedure

To isolate scFv-antibodies binding to ligand-occupied dimeric uPAR, authors
employed a panning strategy based on repeated rounds of negative and positive selection to
enrich for phages binding to uPAR-hFc¢ occupied by pro-uPA and to climinate phages binding
to the non-uPAR components of the positive enrichments step. The panning procedure is
illustrated in Figure 24. In a first negative selection step, phages binding to human Fc (hFc),
the goat anti-human Fc-antibody (anti-hFc) used for capture and pro-uPA are removed by
adsorption of suspended phages to immobilized hFc, anti-hFc and pro-uPA. Non-adsorbed
phages arc transferred to the second positive selection step in which the complex between
uPAR-hFc and pro-uPA bound to immobilized anti-hFc antibody was used to capture phages.
Identification of positive clones

A total of 564 clones were picked after 2 and 3 rounds of selection and small-scale
scFv production induced by IPTG addition to liquid cultures grown in 96-well plates. The
bacterial supernatants were assayed by ELISA for the presence of scFv binding activity
towards the proteins and protein complexes used in the positive and negative panning steps.
Of the analyzed supernatants, 59% (n = 335) scored positive (ELISA signal greater than 3-fold
over background) for binding to the positive bait. Of these, only 12% (n = 41) scored positive
also with the negative bait. These data demonstrate that the negative selection procedure is
effective in removing phages reactive with non-desired components of the protein complex
used for the positive selection.
Sequence analysis of positive clones

Plasmid DNA was isolated only from clones reactive with the positive bait and
subjected to sequencing. Of these, 225 clones yielded high-quality sequence information of the
heavy and light chain complement determining 3 regions (HC-CDR3 and LC-CDR3) and the
analysis was restricted to these. A total of 13 unique sequences were found with a single
sequence accounting for about 90% (n=200) of all the clones. Manual inspection for evident
sequence homology suggests that the 13 unique sequences can be grouped into 6 different

classes (A-F) assumed to have similar binding specificity (Table 3). One representative clone
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of cach of the 13 unique sequences was selected and scFv expressed and purified according to
standard protocols.

scFv’s isolated using the pro-uPA:uPAR-hFc complex bind cell surface uPAR and their
binding is modulated by pro-uPA.

5 To determine the specificity of the scFv, authors conducted FACS analysis on 293
cells expressing human uPAR and the histogram data shown in Figure 25 and summarized in
Table 3. Four clones (1G5, 3D9, 2H10 and 3C10) gave strong positive staining, two clones
gave intermediate staining (1C1 and 3B6), and two clones only weak staining (2G5 and 1C5).
The remaining 7 clones were negative (data not shown) and not further analyzed. The staining

10 was conducted in the presence or absence of pro-uPA to determine if the exposure of the scFv
binding epitopes was modulated by ligand occupancy. In one clone (3B6) the presence of pro-
uPA increased the staining intensity and in three clones (1C1, 3C10 and 2G5) it reduced it.
scFv’s isolated using the pro-uPA:uPAR-hFc complex inhibit uPAR function

Initial testing showed that three scFv’s (1C1, 3B6 and 3C10) inhibited uPAR mediated

15 293 cell adhesion to VN (data not shown), however, because of difficulties in expression and
purification of scFv 1C1, only 3B6 (which is very similar to 1Cl in sequence) and 3C10 were
analyzed in more detail. To quantify the inhibitory activity, authors conducted real time cell
assays exactly as described for the monoclonal antibodies in Example 2. As shown in Figure
26A, 3B6 inhibits uPAR mediated cell adhesion to VN in a dose-dependent manner. Also in

20  the presence of pro-uPA (Figure 26B), the scFv 3B6 reduced cell adhesion, however, with
reduced efficiency. 3B6 did not affect cell adhesion to FN documenting its specificity (Figure
26C). By non-linear regression analysis of dose response curves (Figure 26D), the 1Cs
concentrations were calculated to be 561 nM and 2220 nM in the absence and presence of pro-
uPA, respectively. Similarly, scFv 3C10 inhibited uPAR-mediated cell adhesion in the

25  absence of pro-uPA in a dose-dependent manner (Figure 27A). This scFv was however
without notable activity when assayed in the presence of pro-uPA (Figure 27B). Again, the
inhibitory activity was specific for uPAR-mediated cell adhesion to VN, as it had no effect on
adhesion to FN (Figure 27C). From non-lincar regression analysis of the dose response curve
(Figure 27D), the ICsy concentration in the absence of pro-uPA was calculated to be 108 nM.

30 TABLES

Table 1: Monoclonal antibodies
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Mouse Clone Subclone Isotype
#21574 13F6 13F6.1.4 IgGl x
#21574 8B12 8B12.3 IgGl x
#21574 10H6 10H6.3.76.1 | IgG1 «
#21574 13D11 13D11.78.26 | I1gG1 «
#21574 19.10 19.10.3 IgG2b «
#1416 AL6 AL6.1.1 IgG2b k
#1416 AL38 AL3827 IgGl x
#1417 BE18 BE18.4.2 IgGl x

PCT/EP2012/065198

Table indicating the mouse ID, clone number, subclone number, and the isotype of the

monoclonal antibodies described in this example.

Table 2: Inhibitory activity of monoclonal antibodies and activity comparison with other

published inhibitors of the uPAR/VN-interaction and/or of uPAR-function

Antibody/ | % max | ICsyp (veh. pre- | % max inhibition | ICsy (pro-uPA pre-
reagent inhibition treat.) treat.)
13F6 <20 non inhibitory <20 non inhibitory
&B12 90 1.8(1.4-2.3) 89 24(2.0-2.8)
10H6 39 40(34-4.7) 78 37(32-42)
13D11 38 37(2.8-4.9) 82 49 (4.7-5.3)
19.10 67 19(14-24) 79 36(3.4-39)
AL6 <20 non inhibitory <20 non inhibitory
AL38 68 24(1.8-3.2) <20 non inhibitory
BE18 37 5832-104) <20 non inhibitory
R2 65 62 (47 - 82) 21 104 (47 —235)
R3 53 82(7.5_9.0)) <20 non inhibitory
RS 56 14 (12 -18) <20 non inhibitory
SMB 100* 469 (387 - 569) 100* 800 (745 - 859)
P7 38 4683 (1465 — | Not tested Not tested
14983)
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pre-treated cells (veh. pre-treat.).

Table 3: Sequences of isolated scFv’s

#Found Clone | Class | CDR3 VH CDR3 VL FACS (-) | FACS ()

200 1C1 A E/YDPL/F S/SPSPSA/V ++ +(+)
(SEQ ID NO: 72) | (SEQ ID NO: 73)

| 3B6 A E/WDPA S/SMMKTP/V +(+) ++
(SEQ ID NO: 22) | (SEQ ID NO: 74)

5 2B10 B K/RFGL/F S/LPLNST/V - -
(SEQ ID NO: 75) | (SEQ ID NO: 76)

5 2A3 B K/RWGR/F S/EPYLT/V - -
(SEQ ID NO: 77) | (SEQ ID NO: 78)

2 1G5 C K/SKGLPY/F S/HSLNPP/V +++ +++
(SEQ ID NO: 79) | (SEQ ID NO: 80)

2 3D9 C K/SKGVPY/F S/QHRAQP/V +++ +++
(SEQ ID NO: 81) | (SEQ ID NO: 82)

| 2H10 | C K/SQGLPY/F S/ADQAPV/V +++ +++
(SEQ ID NO: 83) | (SEQ ID NO: §84)

| 3C10 C K/TKGLPH/F S/AATGGP/V +++ ++(+)
(SEQ ID NO: 23) | (SEQ ID NO: 85)

4 1E6 D K/VGKN/F S/WDKVKP/V - -
(SEQ ID NO: 86) | (SEQ ID NO: 87)

| 2G5 D K/VGRN/F S/VSNRTP/V +) -
(SEQ ID NO: 88) | (SEQ ID NO: 89)

| 1C5 D K/GRFV/F S/'VWPWPR/V + +
(SEQ ID NO: 90) | (SEQ ID NO: 91)

| 1C6 E K/RGPKS/F S/MASSRP/V - -
(SEQ ID NO: 92) | (SEQ ID NO: 93)

| 1C3 F K/VFAHG/F S/LPPLHP/V - -
(SEQ ID NO: 94) | (SEQ ID NO: 95)

10 Table showing the sequences of the heavy (VH) and light (VL) chain complementarity

determining regions 3 (CDR3) of the isolated scFv’s numbered according to (Silacci et al.,

2005). The sequences between the dashes are the regions hyper-mutated in the phage library.
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gGl | c #1679 OvD4 OVD4-6 | gA #1679 O0F12 O0OF12-3 IgGL Ic 10 Table

I ndi cating the nouse ID, clone nunber, subclone nunber, and the isotype of
t he ant i eEBDRABRRBBIBC nonocl onal anti bodi es. SEQUENCES WeCaAPg@e/obiiasin UPAR
15 MCGHPPLLPLLLLLHTCVPASWE. RCMQCKTNGDCRVEECAL GQDLCRTTI VRLWE
ECEELELVEKSCTHSEKTNRTLSYRTGLKI TSLTEVVCG.DLCNOGNSGRAVTYS

RSRYLECI SCGSSDVSCERGRHQSL QCRSPEEQCL DVWTHW QEGEEGRPKDDR

HL RGCGYL PGCPGSNGFHNNDTFHFLKCCNTTKCNEGP! LEL ENL PONGRQCYS

CKGNSTHGCSSEETFLI DCRGPMNQCL VAT GTHEPKNQSYMVRGCATASMC(H 20

AHL GCDAF SNGH,PY B LTS EON R P RY QURSEAAP RERA St 5 T Jrlck MEARL AV Gk Wi qué SEQ

I D NO 58) Am no acid sequence of wld-type human uPAR W th the signal
pepti de ¢dduencethe ngmper] pf lanesuhayiingethisasqqueraenis shdwpépldund) (oschesayith tipr 313)
renmoved rin nt hesi s upan. addicti,on, of .t | veol i pi rape anchor
it ached ¢ EPYSEPTERLT LAGR T iRl Al BB SR PR
(Leul - GAwe283)p drougedlidto classes (A to F) based on homology between the sequences. The

5  reactivity with cell surface uPAR (see Figure 25) in the absence (FACS(-)) and in the presence
(FACS(+)) of pro-uPA is presented in arbitrary units representing no (-), low (+), intermediate
(++) and high (+++) reactivity. Conserved residues within cach class are underlined.

Table 4: Anti ""PmuPAR-hFc monoclonal antibodies

Mouse Clone Subclone Isotype
#1676 NE43 NE43-3 IgG1 «
#1676 NM23 NM23-1 IgG1 k
#1679 OMD4 OMD4-6 IgA

#1679 OOF12 OOF12-3 IgG1 k

10 Table indicating the mouse ID, clone number, subclone number, and the isotype of the anti-
mGFDruPAR-Fe monoclonal antibodies.
SEQUENCES
Wild-type human uPAR
15  MGHPPLLPLLLLLHTCVPASWGLRCMQCKTNGDCRVEECALGQDLCRTTIVRLWE
EGEELELVEKSCTHSEKTNRTLSYRTGLKITSLTEVVCGLDLCNOGNSGRAVTYS
RSRYLECISCGSSDMSCERGRHQSLQCRSPEEQCLDVVTHWIQEGEEGRPKDDR
HLRGCGYLPGCPGSNGFHNNDTFHFLKCCNTTKCNEGPILELENLPQNGRQCYS
CKGNSTHGCSSEETFLIDCRGPMNQCLVATGTHEPKNQSYMVRGCATASMCQH
20 AHLGDAFSMNHIDVSCCTKSGCNHPDLDVQYRSGAAPQPGPAHLSLTITLLMTARLW

GGTLLWT (SEQ ID NO: 58)

Amino acid sequence of wild-type human uPAR with the signal peptide (Met** — Gly™) in

284

cursive, a C-terminal peptide (Ala™" — Thrm) removed during synthesis upon addition of the

glycolipid membrane anchor attached to Gly*® in cursive and underlined, and the mature
25 protein (Leu' — Gly**’) in bold.
The minimal essential region of human uPAR (Trp’>-Tyr’?) expected to be required for the

generation of the antibodies described herein is shown in bold and underlined, corresponding

to aa 32-92 of SEQ ID NO:1.
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The m nimal essential region of human uPAR (1rp32-Tyr92) expected to be
required for the generation of the antibodi es described herein is shown in
bol d and woaetrdazed, corresponding to aa 32-92 of SEQ | PCREP2M12/063A03

2013/ 020898PCT/ EP2012/ 065198 W d-type nouse uPAR

MGELPRRLLLLLLLATTCVPASQGEL QCMCESNQSCL VEECAL GQDL CRTTVLREWQ

DDREL EVWTRGCAHSEKTNRTMSYRNI GSM | SLTETVCATNL CNRPRPGARGRA

FPQGRYLECASCT SL DQSCERGREQSL QCRYPTEHCI EVVTLQSTERSLKDQDYT 5

RGCGSL PGCPGT AGFHSNQT FHFL KCCNY THCNGGPVL DL QSFPPNGFQCYSCE

GNNTL GCSSERASHE NGRGRIMNGCL VATGL DVL GNRSYTVRGCATASWCQGSH
VADSFPTHEN%%@WT%APRP@A QLSLI ASLLLTLGLWGVLLWE  (SEQ I D NO  96)

Am no acwldﬁﬁﬂéﬁéé;@ﬂT 0 W@S%@Q@@Q@W%YEE%@QMRHEHLMQVH 23
- Gly-1) FVRHCCARER FERTMA! RN ﬂ"sﬁ%ﬁ NLTéNﬁ?ﬁi’dAelf@ﬁd

during S STS UpPOIT addrtromr o tne gl ycortrpra n lalle anchor_attach

t o Gly275PQGRVLECASGISLDQSEERGREQSEQE RYPTEHICIEY ¥ I0QSTERSLKDQP YH y275)

cxpoct caRGE G5 PLRRTLACHIRNGERyERR NS NG RNl BORPESRA Yok

herein i EWPE@OSSE!EQ@IN@Q{G‘PNN(&CD@’S&TGEDVL@MMTW@@ATQSWCQ&S@ of
SEQ I D NO 2. g{pe mat ur e m)use uPA :

SQ_VEECAN@@S_RBT@HW

GARGR’AFW% CTSLDQS CERGRE Q SL
QCRYPTE L TERSLKDQI)YTRGCGSLPGCPGTAGFHSNQTFHFLKCO\IYT 20

Hm@Vmemmnmmumswmm@@nW@wwet 2 _ Gly") in

GNRSYTVRGCATAS HVADSFPT QVS GCNSP D NO 2) uence 1:
PR T LT RO ACI . R VAR E L i e ey 1he
RTGLKI TSgly TEMMHCAMEMGHEH GRAVENSRS BYLECHS 1005 5%mh%@%amre
RSPEEQCLDVWVTHW QﬁGEE%PKDDRHLRGCGYLP GSNGFHNNDTFHFLKCCN

TTKCNEGPPIotEN ONGROCY SORANISTHGCS  SEETFLI DCRGPMNQCLVATGTHE

S U A BT g v

HEDPEVKFBEAEADGY BY/ HiNAKT BRIREEQYNMBEY Refe Mk ThaviACID\M NG Hiakerfihkd, 30rresponding

ALP. 1S %% SRDEL TKNQVSLTCLVKGEYPSDI AVEWESNGOPE WO
201@% Mgé‘r g

NNYKATPPW,[@[SQ@‘@EEAM%BVQ@&[@QG\NFSCSVWEALHNHYTQ(SLSLSPGK (SEQ I D NO 14)
uPAR reS| dues uence | A correspondi n o aa. 1- 277 of SE I D NO 1) are
(s P i Sl l y

shown i nl eRRSAYERGHIKERDEEG T Y L UL s TSk
under | i ”%WMMT@TWWNRP@GA@@RA%Gﬁ%%@T@d IE 5L.9)) s

in cursive. Sequence 1AT uPAR residues 1 to 277, corresponding to aa. 1-277
of SEQ I QQWPHEHQWW@E&WW&EE@HEW@NWLSY

T S TR S AR B Frorom
GNRSYTVRGCATASWCQGSHVADSFPTHLNVSVSCCHGSGCNSPTG (SEQ ID NO: 2)
Sequence 1: uPAR-hFc
LRCMQCKTNGDCRVEECALGQDLCRTTIVRLWEEGEELELVEKSCTHSEKTNRTLSY
RTGLKITSLTEVVCGLDLCNQGNSGRAVTYSRSRYLECISCGSSDMSCERGRHQSLQC

25 RSPEEQCLDVVTHWIQEGEEGRPKDDRHLRGCGYLPGCPGSNGFHNNDTFHFLKCCN
TTKCNEGPILELENLPQNGRQCYSCKGNSTHGCSSEETFLIDCRGPMNQCLVATGTHE
PKNQSYMVRGCATASMCQHAHLGDAFSMNHIDVSCCTKSGCNHPDLDLEVLFQGPL
ELEVLFQGPIEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK

30 ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
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10 TTKCNEGPI LELENLPQNGRQCYSCKGNSTHGCS SEETFLI DCRGPMNQCLVATGTHE
PKNQSYMVRGCATASMCQHAHL GDAFSMNHI DVS CCTKSGCNHPDLD The expected mi ni nal

functi onavoetpuess98 (residues 3 to 271) is underlined. 8€HEPACIR/08BI8 Li nker
Sequence: LEVLFQGPLELEVLFQGPIE (SEQ ID NO 9) 15There are no predicted
specific requirenents to the length or sequence of this linker. Possibly it
may be entirely omtted. Sequence 1C. Human |1 gG hinge and constant region
(hFc) PKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNST YRVVSVL TVL HQDW. NGKEYKCKVSNKAL PA 20

P! EKTI SKAKSRHREPQY S THeRSRDRL TN TROVAER KSLSLSPGK
NYKATPPVLDSDGSFFL YSKL TVDKSRAMQQGNVFSCS HNHYTQ(SLSLSPG (SEQ ID NG 5)
Simlar Q%Fdiuélh&?& 1% om ot her i munog] obuI in types and/or speC| es are likely

to wor k I hey form PRI 19 é 25. %?_ ence
2: UuPAR- ﬁﬁ_ﬂﬁr %ﬁ%@@f‘% (llz%%ﬁ né-Ill v]'lc-'i{b'l_vv::un:l:u:l_vn:t\

RTGLKI TStexT BMAGE:Dt-GNQESISUERAVITY 6RS) RYNECIO) €661 SOMICRRERHOS @l human
RSPE P gg%rvi GEEGRP Y1 PGCPGSNGFHNNDTFHFL KCCN
TTKCNEGP ﬁ:‘t

ISSEE”ﬁiLVF DCRGPI\/NQ:LVATGTHE 30 PKNQ

> V VWD VOFSVWE WO
2013/ 020QBQM@@KHSNGWRMEEGALGODLCRTTIVRLWEEGEELELVEKSCTH EKTNRTLSY

VDDVEVHT AR S A BAEEACL S ST

QVYTI PP rCv TDFFPEDI IVI:V\QV\N _I\IYI\I\IILJ-’I VD
TDGSYFVYBKEEE/(KEIMEMHMHQ) EGVIER R 25 CPSE@GIHHN‘MDTHHFLK@@Nmt ure

sequppce Al MU IEREL? PORIOS :‘-Lsim.u ot SRR DL L RATARCE ©

|—EVLF@P@@%@MVR@AT&SMQ@{AHDG@AMNHMS@6TK§G@N}EPID@ 10)) and the

hi nge and constant region of a nouse IgGlL (Sequence 2B (SEQ ID NGO 6)) is
shown i nTeeigicoted mopigab fistional squen@ér(reﬁd}z@\ﬂm LEAaiigedEQ | D NO 10)

10There Qr&ile PRECiRLed specific requirements to the Iength or sequence of
this ImEEiLg'mqrg“?lr‘ it my be entirely omtted. Sequence 2B: Muse |1gG
hi nge anfcqonst &RVUFEGIRIELHEWIQGPIE (SEQ ID NO: 9)

15  There are no predicted specific requirements to the length or sequence of this linker. Possibly

it may be entirely omitted.

Sequence 1C: Human IgG hinge and constant region (hFc)
PKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA

20  PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKATPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K (SEQ ID NO: 5)

Similar sequences from other immunoglobulin types and/or species are likely to work equally
well as long as they form dimers or oligomers.

25  Sequence 2: uPAR-mFc
LRCMQCKTNGDCRVEECALGQDLCRTTIVRLWEEGEELELVEKSCTHSEKTNRTLSY
RTGLKITSLTEVVCGLDLCNQGNSGRAVTYSRSRYLECISCGSSDMSCERGRHQSLQC
RSPEEQCLDVVTHWIQEGEEGRPKDDRHLRGCGYLPGCPGSNGFHNNDTFHFLKCCN
TTKCNEGPILELENLPQNGRQCYSCKGNSTHGCSSEETFLIDCRGPMNQCLVATGTHE

30  PKNQSYMVRGCATASMCQHAHLGDAFSMNHIDVSCCTKSGCNHPDLDLEVLFQGPL
EAGAGPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVVVDISKDDPEVQFSWF
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PRDCGCKP CI CTVPEV S SVFI FPPKPKDVLTI TLTP KVT CVWDI SKDDPEVQF S WFVD
DVEVHTAQTKPREEQFNSTFRSVSEL PI VHQDW.NGKEFKCRVNSAAFPAPI EKTI SKT 15
KGRPKAPQWYD12PBREEIVAKDKVSLTCM TDFFPEDI TVEWQMNGQPAENYKNT @RT/EP2012/065198

| MDTDGSYFVYSKLNVQKSNVWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK (SEQ I D NO 6) Sequence
of the mouse 1gG hinge and constant region (nfFc) tag consisting residues
216-441 of a nouse i mmunogl obulin heavy chain (nunbered according to
(Adetugbo, 1978)). Simlar 20 sequences from ot her imunogl obulin types
and/ or species are likely to work equally well as long as they formdi ners
or oli QOWWE@?%‘ZW PSR SELPIMHODWILNGKEFKCRVNSAAFPAPIEKTISKT

L RCMQCKTNGDCRVEE TI VRLWEEGEEL EL VEKSCTHSEKTNRTLSY

RTGLKI TSKGRAGEETN] m.’ ERSERMARYSRGINI(RATD HEEE [BDNENVCBRERHBASINGE NI PIMD

SO ST ST R s

SYMVRGCAThAmatce €kt dcloARPA RVINHL DY/&o ok o Gt (ERI<Edi Gk D2 77SKedy b ditcdNO;

e R T R L T AR

SEQ | D Nfhikel)is iufdcBiRUWNSéqueRb@2 R (SESIDANG: | 0N afid HRIHIhRBndBR$ERE region of a
( GGEQKLI SEEDL, Sequence 3B corresponding to SEQ I D 27) in cursive.

Sequencemgnse lgBARScauener 28 (SEQ T2 NQ ) i shomlinrgris- aa. 1- 274 of SEQ | D NO
1) 5 LROYROEKTINGS -LGQDLCRTTI VRLWEEGEEL ELVEKSCTHSEKTNRTLSY RTGLKIT S
pence X Timicer

RSPEEQCLD KEERHDRGIGYD) PGCPGSNGF HNNDTFHFLKCCN

TTK ELENLP SCKGNSTHGCS SEETF VAT E .. PKNQ SYMVRGCAT
%FQHH&E ‘8’\1 %Sﬁc VR SHESRES (57 % BRPEESEH RN s IT“E%N?P%:PXV
sequenceltﬁﬁ@,%e%g&lﬁoﬁlmea?1 (aa. 3-271 of SEQID NO 1)) is underlined.

Sequence 3B: m/ctag GC;E LI SEEDL (SEQ I D NO_ 27) The sol e purpose of
this C t8eqHense 2BgMops 1 ing Sl e GO "'d‘-ﬂ:- :i on and/or purification. The

155equen§ﬁD@@@@p$
Wild type matur uman

Eé?%%%%ﬁ@@%m@@&%&%@ RO R S ENENE QP

GPI L EL ENINDOIN GRS S ISL KGN SN WIHEC NI ISEESVAL I ECRERVINE ST SHE BGK. (SEQ 1D
PKNQSYM\/RGCATASI\/CQ-MHLGDAFSI\/NHI DVS CCTKS GCNHPDLDVQYRS G GPI -anchor) (SEQ

| D NO 1}\IQ\/éﬂure human uPAR (residues 1-283) is linked to the cell nenbrane

by gl yCObéc:RieHc@&CtHQEno%Eet F@*ﬁ%ﬂ ¢ Ond Qs 1%% FgNI I—K/\C% égfkkﬁsé%s@%)s DI%ISgK%gA A

Sequence 5 NGGTCVSN
GGL RCMCKINGDORVIEEOAL0GIDU DR TTI VY RIWEHGERD &L U/ EXKSCI HSEKRTIgbS YIRT 8 L Kilnilar

QORSPLE GE BT e R BEARP e S PSR D PR ok caualy wll as

long as they form dimers or oligomers.

Sequence 3: uPARmyc
LRCMQCKTNGDCRVEECALGQDLCRTTIVRLWEEGEELELVEKSCTHSEKTNRTLSY
RTGLKITSLTEVVCGLDLCNQGNSGRAVTYSRSRYLECISCGSSDMSCERGRHQSLQC

25 RSPEEQCLDVVTHWIQEGEEGRPKDDRHLRGCGYLPGCPGSNGFHNNDTFHFLKCCN
TTKCNEGPILELENLPQNGRQCYSCKGNSTHGCSSEETFLIDCRGPMNQCLVATGTHE
PKNQSYMVRGCATASMCQHAHLGDAFSMNHIDVSCCTKSGCNHPGGEQKLISEEDL
(SEQ ID NO: 26)
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30 CNTTKCNEGPI LELENLPONGRQCYSCKGNSTHGCS SEETFLI DCRGPMNQCLVAT GTT WO
2013/ 020898PCT/ EP2012/ 065198
HEPKNQSYWBGCETMAGYROHAHL GDAFSMNHI DVSCCTKSGCNHPDL DVQYRSGPGPIEP2R1ICI0651Y8 ( SEQ | D
NO 16) The pol ypepti de sequence of GFDUPAR is shown with the G-D donmi n of
human uPA (residues 1 to 48, Sequence 5A (SEQ ID NO 3)) in bold, an
8-resi due GGAGAAGG |inker 5 (Sequence 5B (SEQ ID NO 7)) is underlined and
mat ure human uPAR (residues 1-283, Sequence 4 (SEQID NG 1)) is shown as
plain text. The mature GFDuUPAR pol ypeptide is tethered to the cell nenbrane
by a GPI Tﬁ@%%’peﬁﬁdea%’tﬁ]@n&nof” Relubtdt B ALNAlP ARE Gsélregl-&%esoﬁ WPAR ( Syl - 3A

he growt

Sequence 5A: factor-1li ke domain ( of human uPA (residues 1

to 48) (OTSNEIHHPINCOLIACETEQIRKYOSK }SI\AEN@PIKIKFWDWBKC@@E@MW}NO 3)
Th di Y j B Link
eacance EEETRRET  JeREE: 48 HRRARER s S B P R riRer s S Kery

t o af f ecBedqueacdbd AciAR ealdups R4 tdoasspohdick RURAR 233 of SEQHD NietBrm ne if the

oo PRAMSCRRCIRL Be E R e AR P HESh RS OERHARS LD ©'°

trans (o ryurcc o) A\ | mecirrari nmu L

resi duesRfr@m@smmommm@wamwzksﬁmg@Ggsbmmtﬁtﬁzﬂi@ggbb and

am no acid conposi tion of this Iinker | s ver fl eX| bI e. euence 6:

GFDu PARREPERRCHOYPSNERIORGEFCRENIPR ARAKCCN
G RERERYSEEAE RPE %ﬁ%&k@ﬁ%ﬁé&ﬁ@ﬁﬁﬁ%@%ﬁ?@

SLTEW CNQ u\b b-(/-\VI TS bHYLI:u S CGS SDIVB

$GEIINH<R: 25

e B IR SORI S R AT e v

28) The pgdeylpeEti de sequence of GFDuUPARmyc is shown with the GFD-domai n of
human uPA (residues 1 to 48, Sequence 5A (SEQ ID NO 3)) in bold, an
8- r esi duSequencp i @yd-ager 30 (Sequence 5B (SEQ ID NO. 7)) is underlined,

human uPaRESEl REeHI sEAMD RBI¥pNCe 3A

The sole purpose of this C-terminal tag is for immunological detection and/or purification. The

15  sequence may be eliminated without functional consequences.
Sequence 4: Wild-type mature human uPAR
LRCMQCKTNGDCRVEECALGQDLCRTTIVRLWEEGEELELVEKSCTHSEKTNRTLSY
RTGLKITSLTEVVCGLDLCNQGNSGRAVTYSRSRYLECISCGSSDMSCERGRHQSLQC
RSPEEQCLDVVTHWIQEGEEGRPKDDRHLRGCGYLPGCPGSNGFHNNDTFHFLKCCN

20 TTKCNEGPILELENLPQNGRQCYSCKGNSTHGCSSEETFLIDCRGPMNQCLVATGTHE
PKNQSYMVRGCATASMCQHAHLGDAFSMNHIDVSCCTKSGCNHPDLDVQYRSG-
(GPI-anchor) (SEQ ID NO: 1)

Mature human uPAR (residues 1-283) is linked to the cell membrane by glycolipid anchor
attached to the C-terminal residue (Gly283).

25  Sequence 5: “"PuPAR
SNELHQVPSNCDCLNGGTCVSNKYFSNIHWCNCPKKFGGQHCEIDKSKGGAGAA
GGLRCMQCKTNGDCRVEECALGQDLCRTTIVRLWEEGEELELVEKSCTHSEKTNRTL
SYRTGLKITSLTEVVCGLDLCNQGNSGRAVTYSRSRYLECISCGSSDMSCERGRHQSL
QCRSPEEQCLDVVTHWIQEGEEGRPKDDRHLRGCGYLPGCPGSNGFHNNDTFHFLKC

30 CNTTKCNEGPILELENLPQNGRQCYSCKGNSTHGCSSEETFLIDCRGPMNQCLVATGT

59



WO 2013/ 020898PCT/ EP2012/ 065198 corresponding to aa. 1-274 of SEQ I D NG
1)) is shown as plain text and a Ctermnal nmyc-tag (Sequence 3B (SEQ ID
NO 27)) WO 201 088. Sequence 7: GFDUPAR- hFc PCT/EP2012/065198
SNEL HQVPSNCDCLNGGTCVSNKYFSNI HACNCPKKFGGQHCEI DKSKGGAGAA 5

GGEL RCMQCKTNGDCRVEECAL GQDLCRTTI VRLWEEGEEL EL VEKSCTHSEKTNRTL SYRT GLKI T
SLTEVWCG.DLCNQ GNS GRAVTYSRSRYLECI S CGS SDMSCERGRHQSL

QCRSPEEQCL DVWTHW QEGEEGRPKDDRHL RGCGYL PGCPGSNGFHNNDTFHFLKC

CNTTKCNEGPI LELENLPQNGRQCYS CKGNSTHGCS SEETFLI DCRGPMNQCLVAT GT

HEPKN@YWWWWWWW@@EK'SE@IQ@DLDVQYRSG-
PLELEVLFQGPI EPKSCDKTHTCPPCPAPEL L GGPSVFL FPPKPKDTLM SRTPEVTCVWVD
VSHEDPEVKERviy DGV S ANEKNPREEQYNSTYRVVSVL TVL HQDW. NGKEYKCKVSN

ENICATPEUT BB ST OB SrGE PP S SO EAL P Tl L8R | Qe R 12)

15 The GhbxilAR-1hicct8pStyyrapé SAqSES IDONPOSHdndiold, ha 8Gkcbddo GHAGA SequiBtice S5A

(SEQ 1D NGO 3 0 [ ' a lipker (Sequence 5B (SEQ ID NO 7)) s
undert nﬁq“s@ﬁ@ éﬁﬁguﬁ% Ry _{l—@@%%%@% RAUG; P%@%Hﬁgﬁggﬁsygga.l%%n of
SEQ I' D NGkqulehte UNSEQRAIM N(®X1)) isisHowrK&! plamediie The Iﬂgﬁl&SEQﬁp@{Nng tide! B
underlined cursive and a human Fc-tag (Sequence 1C (SEQ I D NO g) in
cur si ve. tefigrgegubacell grembrmgAR fBEanchor attached on the C-terminal residue of uPAR
SNELHQVP NGGTCVSNKYFSNI HWCNCPKKFGGQHCEI DKSKGGAGAA

ceh 3RVEECALGQI)LCRT Tl VRLMEEGEEL ELVEKSCTHSEKTNRTL SYRT GLKIT
SLTEVVCGE 8luENGe SAST RaRAYVI SRS ECH $n Go85 BDMBORRERHPAL (residues 1 to 48)

S M G PO TP N M .25 0 1 o

HEPKNQSYMYRGCATASMCQHAHL GDAFSMNHI DVSCCTKSGCNHPDL DLEVLFQG

PLEAGAGPRDCGCKPCI CTVPEVSSVFI FPPKPKDVLTI TLTPKVTCVVWDI SKDDPEVQFS
WEVDDVEVIHFALIPRIPRE Mo NS SROVSEL PPAMOMAINGKEFKCRVNSAAFPAP] EKTI S

KTKGRPKA| @ﬁé]; KEQ Dk CM TDFFPEDI TVEWQWNGQPAENYKNTQPI - 30
I\/DTDGSYF\gl)YbKLklé\:/)L%@bNV_}-\yalég]l—lgVLHEG_HNHI-WEKSLSHSPG( (SEQ ID NGO 13) WO
2013/ 02089BRCTAGPR(PER) IBB098) The GFDUPAR- nFc pol ypeptide is conposed of the

GFD in (S 5A (SEQ 1D NQ 3)). sh ' | | i nk
56 (520 1B NG FE Rednberr i ™apAR ks turtiey 1R BincepeRoat e o '
corr espofitfiyRRI B itRay Uctlidin®if tREQNIRN@ thl GFDLdbnidi@iditht @RIAR -@orhdiAKEf the

(Sequence 2A (SEQ ID NO 10)) in underlined cursive and a nouse Fc-ta
( SequencehipBraseasEy in misNed/ @) faps defediigwe Sedgneimentdly. lidgrpr, BaRe pod 2

GSVL GAPDESNOGOR YESR DASKEGA . SNQ
scL VEECALGQDLcRT%LE fRE\/\QDDREi ﬁ@ﬁ%“%@ﬁ%ﬁ% JEII'%YRNGSQI\?F%TE EETR\(}%%I? %ﬁ%RP
GARGRAF ForipSiRishEEASS tikesisDoey BOERERE 10 Q SLQCRYPTEHCI EWTLQ

STE%MP AGFHSNQTFHFLKCC NYTHCNGGPVLDLQ SFPPNGFQCY
SCE L VAT GL

DVLGNRSYSNREEX VB STHESCINIK K FEGOHEQIKSKGGAGAA
EPKSCDKTHTCPPCPAPEL L GEPSVFLFPPKPKDTLM SRTPEVI CVVVDVSHEDPEVKEN

W VDGVEVHIGARFRAREEIMNSR Y RWEH i RPBIARN GBS A B AP IERGT [ S E TNRTL
KAKOCPREE QY YT} RRSRDEL THRQ/ShTL KRR REDY AYEUERNBERBNYKATRRViER GRHOST
DSDGSFFL YSKL TVDKSRWQENVFSCSVIVHEAL HNHYTQKSLSLSPGK (SEQ ID NO 17) The
GFDuPARCRS PEBIQEEDY V A1H WIQFE S sRRIIDBR HLIRG (o6 BGERO SOSHEIMNDIEHTE S 9A

(SEQ,4 D i %;\% % S i is
undeQ%# i ngcﬁll3 TT?%%I\%%@%‘E&I eLsi ue%éfl-Yl %ﬁﬁg@gﬁgﬁgg res p@%&?gnigv‘g%bga.
1- 273 of HEPRN WAVRZ)C ATABMH RALGEAESMNHIDK8C CTRSGENIERGOPOKIETA D NO
11)) in undgrl i-ned g:ij%si ve and a human Fc-tag (Sequence 1C (SEQ ID NO 5))
in cursi ¥&.( g@c}@éﬂ@e A. The growth factor-Ilike domain (G-FD) of nopuse uPA
(residueghd pb e sGRMaEABPESNEERINCGY Gk WhthHh R3S AR R el JAARK ( SEQ
| D NO 4) ZETﬁgé‘%r gdsi cted m ni mal seTc\]Iuence %r ési dues 12_4%) i s underlined.
Sequence(rggdudsilneets. Sequeage A (SEQ ID NO: 3)) in bold, an 8-residue GGAGAAGG linker

30 (Sequence 5B (SEQ ID NO: 7)) is underlined, human uPAR residues 1-274 (Sequence 3A
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GGAGAAGG (SEQ ID NO 8) The length and sequence of this linker is likely to
af fect the biochem cal properties of nGF-DnuPAR-Fc. Experinentally, |inkers
5, 8, 16 woaaosm20898i dues |ong all work well in the 30humram/BrPari2ani19f see
Figure 7), suggesting that in practice the length and am no acid
conposition of this linker is very flexible. WO

2013/ 020898PCT/ EP2012/ 065198 Sequence 9C. nouse UPAR residues 1 to 273
corresponding to aa. 1-273 of SEQ ID NO 2

L QCMQCESNQSCL VEECAL GQDL CRTTVL REWQDDREL EVVTRGCAHSEKTNRT VS

YRVGSM | &lrfds EV@{%%}%%HF’BM RIGQ Y bifeleins Glai PhdRRaRCERERRRY myc-tag
QCRYPTEHC ERSLKDEDYT GTAGFHSNQTFHFLKCCNYT 5

HCNGGPVL ES_GQBFJMEI\Q@:(@QS@WZXB@SSE%L | NCRGPMNQCLVATGLDVL
GNRSYTVRggaATA N2CES, PTHLNVSVSCCHGSGCNSP The expected ni ni nal
functi onat aegueube?@gﬁguues 3 to 270) is underlined. Sequence 9D:. |inker

VEL EVL FQSREE HG¥ES NUDNIN GLTAVINENF SNTH WIONGPIOK EGEHOEEDKISKG@AGArenent s

ndet ugbo SRR B NG Ry ATBRSbE o gy e b e e CHBRRISR L
structur gYRfrcﬁmswngm@cmemmGI@&@TQSRQR&L@CI%@meCE@Qﬁ@H@@ES
15Caiolfa, V.R, Zanuai, , I\/aleng G, Andolf A., Madsen, C. D., Sutin,

J., D gn&QRSIPEEQCI@‘éYIHNVI@GEF@ DRHLF&QGELB@@P@NQFHWDGF}IFLWWH
di mer dyp: WﬁG y cell
surface pﬁcﬁ@ﬁ@agg% e%ﬁ@@ﬁﬁs@qﬁ%@@ggg? Q%(E‘i@%?@?
Curri denHEBKNQSWN@G(SATAWH}AH@GEB\FSWHHDUS@(EtrKfSGCNHBDLD BBy OG! s

U okl has 8L PLEOREaR etk s R A PPoaubar AR ESE EhnRRkb vl T 00

1563- 157 ¥sHEBIPFEV&FNG Y VIO VE VANARTK PREESARISTY R 2vs VBt IheD wISONE Y reakly dipwar d,
J.Co (1 QZ)Z,PAIAD\PZ%II{ Yt‘)lg%élle{%QtPREPQ VYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKATPPVLDSDGSFFLYSKLTVDKSRWQQOGNVEFSCSVMHEALHNHYTQKSLSLSPG
(SEQ ID NO: 12)

15  The “"™PuPAR-hFc polypeptide is composed of the GFD domain (Sequence 5A (SEQ ID NO:
3)) shown in bold, a linker (Sequence 5B (SEQ ID NO: 7)) is underlined, uPAR residues 1-
277 (Sequence 1A corresponding to aa. 1-277 of SEQ ID NO: 1)) in plain text, a linker
(Sequence 1B (SEQ ID NO: 9)) in underlined cursive and a human Fc-tag (Sequence 1C
(SEQ ID NO: 5)) in cursive.

20  Sequence 8: “""uPAR-mFc
SNELHQVPSNCDCLNGGTCVSNKYFSNIHWCNCPKKFGGQHCEIDKSKGGAGAA
GGLRCMQCKTNGDCRVEECALGQDLCRTTIVRLWEEGEELELVEKSCTHSEKTNRTL
SYRTGLKITSLTEVVCGLDLCNQGNSGRAVTYSRSRYLECISCGSSDMSCERGRHQSL
QCRSPEEQCLDVVTHWIQEGEEGRPKDDRHLRGCGYLPGCPGSNGFHNNDTFHFLKC

25 CNTTKCNEGPILELENLPQNGRQCYSCKGNSTHGCSSEETFLIDCRGPMNQCLVATGT
HEPKNQSYMVRGCATASMCQHAHLGDAFSMNHIDVSCCTKSGCNHPDLDLEVLFQG
PLEAGAGPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVVVDISKDDPEVQFS
WEVDDVEVHTAQTKPREEQFNSTFRSVSELPIMHODWILNGKEFKCRVNSAAFPAPIEKTIS
KTKGRPKAPQVYTIPPPKEQMAKDKVSLTCMITDFFPEDITVEWQOWNGQOPAENYKNTQOPI

30  MDTDGSYFVYSKLNVOKSNWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK (SEQ ID NO:

13)
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maj or hi stoconpatibility antigens produced by hybrid cell lines. Nature
266, 550-552. @Grdsvoll, H , Hansen, L.V., Jorgensen, T.J., and Ploug, M
(2007). Avoewxeogysng system for 25producti on of reconbiPEAMP2EROGBEINS i N
Drosophila S2 cells using the third domain of the urokinase receptor.
Protein Expr Purif 52, 384-394. Gardsvoll, H, and Ploug, M (2007).
Mappi ng of the Vitronectin-binding Site on the U oki nase Receptor:

| NVOLVEMENT OF A COHERENT RECEPTOR | NTERFACE CONSI STI NG OF RESI DUES FROM
BOTH DOVAI N | AND THE FLANKI NG 30 | NTERDOVAI N LI NKER REG ON. J Bi ol Chem

282, 135¢fs T3PAR- mM&Q%%@@%&%%PpGI&ﬁR%Q@@F@%&%% (fS'éaheanSA @reLiD ﬁo Lin,

L., Mazar, A P., Parr 'ahan, J., .E., Furie, B., Furie,
B.C., and) Hha\wg in pld( Qdm@ﬁ)r (chmeBs{SEQcIW@s 7Dfis md.e_bmgianP&thrmdi@@tlr n,

urokinas r IRSE I r..c I u

422- 423 ?fjl%jeqlﬁ 1?'& orregﬁ.'o%&é;g to &%W@zaoﬁ‘ sé\éﬁ‘ AD%@ Eél) s n plgl ext I\%hlilker

Im H K (Seﬁuém@aﬁQQSE@rIEnNOSIO)) Sh amiderDnéd curﬁvhz and aAndlise P&F’tﬁlg (Sﬁquﬁde 21E
(201 e uroki nase pl asm nogen activator receptor inhibits
ovan% @@ﬁ %t@s‘?ég’"séve Cin Cancer Res 17, 459- 471. Madsen, C.D.,
Ferrari sge emegmmlqhﬁpAR@c, Cunni ngham 0., and Si denius, N. (2007). uPAR-
i nduced ce esi on and gration: vitronectin provides the key. J Cell

Bi ol 177GSQ’ZJGIQEDESM@(F€1Q VCESXKYRPRERRCBCPREEQREEH(AIDN SKG§GASHE i no,
M L. C%'l‘f &b, , 010).
An ant| -UTvaQ%ase (in nog%ﬁcé%tcll %%déf@figgfé%@]ﬁgﬁ%g?goay E%INHSEE) ock)s
pr ost at eTWQSM@&LMV@A@NECMPRP@?@@RAFHQ@WASl@hSIaIDQS@ERéi%EI

Andol ! o OR-CRaSuE IR ol i s DRBEb I B CsfGiip o P ke Kt

Vi t r onecNiyTHOWG O8NV D FP@NGP@(')YS@EGN@JTIMEE&HN@R@ME meN sl on.  J
Bi ol Chem 277, 27982-27990. Sideni us, and Bl asi (2000) . DOH’B.I n 1 of

the ur okPYA&&N R%%EHW%WW?Q@H%Q@BEHLHN SO@WF@W@N@B 4 n g to
vitr 0neCEP%SCB@%T@ﬁC#}JI%LL%I%EVFLFP\%WLMM Tﬁﬁ@@%W§VS[£§%‘"EVVVK%N

Marlind, J Ettorre, A, rn, De5|gn
const r ucWoMG IBVGIEWETEEREEDZ AT ORV I6T V[ VLAYV & Y 6rkie KICK MSOikedd. Pality £ K GiFy

phages 200 SRl 3k bbb PrAP SR SN S5 3L PR EFVIRDU VEWESNGOPENNYKATPPVL

DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 17)
The ™ muPAR-Fc polypeptide is composed of the mouse GFD domain (Sequence 9A (SEQ
ID NO: 4)) shown in bold, a linker (Sequence 9B (SEQ ID NO: 8)) is underlined, mouse
uPAR residues 1-273 (Sequence 9C corresponding to aa. 1-273 of SEQ ID NO: 2) in plain

20  text, a linker (Sequence 9D (SEQ ID NO: 11)) in underlined cursive and a human Fc-tag
(Sequence 1C (SEQ ID NO: 5)) in cursive.
Sequence 9A: The growth factor-like domain (GFD) of mouse uPA (residues 1 to 49)
GSVLGAPDESNCGCQONGGVCVSYKYFSRIRRCSCPRKFQGEHCEIDASK (SEQ ID NO:
4)

25  The predicted minimal sequence (residues 12-43) is underlined.

Sequence 9B: Linker sequence

GGAGAAGG (SEQ ID NO: 8)

The length and sequence of this linker is likely to affect the biochemical properties of
mGFDmuPAR-Fe. Experimentally, linkers 5, 8, 16 and 20 residues long all work well in the
30  human variant (see Figure 7), suggesting that in practice the length and amino acid

composition of this linker is very flexible.
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ort hol ogous gene, or functional nutants or derivatives or anal ogues thereof
5. The uPAR variant nol ecul e according to claim2 wherein the wild type
UPAR sequ¥0Ce1300§98i ses a sequence consi sting essenti al PgTaP201206:188 1- 277
of mature huPAR of Seq ID NO 1 or a sequence consisting of essentially the
aa. 1-273 of mature muPAR of Seq I D 25NO. 2 or a pol ypeptide encoded by the
correspondent regions froman uPAR orthol ogous gene, or functional nutants
or derivatives or anal ogues thereof 6. The uPAR variant nol ecul e accordi ng
to claim2 wherein the wild type uPAR sequence conpri ses a sequence

consi sti pgaespetddld yLef 15efiald?, NG Barfy ¢PaNG, 12 Havwa TPR! YRERt Bde
encoded by the correspondent region from a uPAR ort hol ogous gene, or

30f unct i bwad, Batit amd Huang, ¥e(200481. |Gresalc$ﬁruameﬂs@énfe@hurhfer‘etrfbnectlmrokmase and
2013/ 020§190§ ngrlggZQl%/Ogl e]Xg58N7at &‘ﬂ%’ﬂ?olvﬁrhﬁﬁ | ecul e according to any

of the previous ¢t erei sequéence of uPA conprises a sequence
consi st i KgnegSENA ] aLJ:qnheffdtt h?e, &aldaﬁlyl 49, OYthh’tBl GFD..ofMbrtagn AJPAIan HSEQ | D

NO 3_or uence, cQnsi ess i al t 2- 43 G-D of
mous e UPKEARCCSHEI - AN Y13 p’t“?dd%e %Ee@%i(}) Heeotiie e aisiomiont
region f ragﬂlﬁtlogQFa&lfvma@k&ggeﬁ ngl%ae,oveﬁaﬁ st QBAktadiU @M SaRer ﬂ@§n7a459ves or
anal ogues_thereof. 8. The uUPAR variant mol ecul e according to any of the
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GD Seq“g%ﬁgeg,wuﬁ&&r}épél\?f ﬁgfg%'\%enc Ofo ta'ﬁﬁ s%éﬁuﬁeﬂ“g ‘EHJ gouse

uPA of S 4 or a polypepti’ the corfes ent region
from a GHduecadt dedll aijeisn grehmjgrationf ummhmma;bromiammt kepr] delt Bvdt/i7ve$276939.

or vl BUSRED R ik 65 T nroiTh of eRBTRG Wdgi SFr OBt PIREAPER b and

conpr i SeKeﬁfo&e@J&n%d%@ﬁdrSNP"E{2@F0§€[AT11| aaitﬂ-lyrolaﬁqas%E@aérﬁ}ann actibtok heceptdai N of
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region f El%ﬁgéﬁ ek dRisqh Vh%eanﬁq? Eﬁg'ﬁé'otp%[skahﬁ' 9gQygs gene, or functional
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nmol ecul eSaleoios,dNnghrtdolfanix., dfesad, &.nend2BBist, Uit t(B@2).cOrmiiase nggulalpds atrdnacsn

ui 1o 20t G AR LB e BB AR G By dCaBEBAIoD el Oy o BeraeiRt ho
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w ld type uPAR sequence. he uPAR variant_ nol ecul e according to claim
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2512. The uPAR variant nol ecul e according to claim 10 or 11 wherein the
second |inker region consists essentially of the sequence of SEQ ID NO 9,
SEQ | D NOWO20130208EQ | D NO 11. 13. The uPAR vari ant nolP€grPeO12®6TPRI Ng tO
any of the previous clains, conprising a sequence having essentially the
sequence of SEQ ID NGs: 12, 13,14,15,16 or 17. WO
2013/ 020898PCT/ EP2012/ 065198 14. Use of the uPAR variant nol ecul e accordi ng
to any of previous clains as antigen for obtaining a specific antibody
nol ecul e havi ng an antagoni st activity of uPAR functions or for selecting a
reconmbi nant or synthetic antigen-binding fragnents of said antibody. 15. An
anti body, reconbinant or synthetic antigen-binding fragnents thereof able
to bind (%énsurokinase plasninogen activator receptor (uPAR) variants
described in,an n r..synt hetic
anti gen- gl ndA ikt rlgasﬁe {as re% méag(gor Fﬁ%lt t(%ﬂ%ﬁ(&vﬁ{r&"%of%@ﬁ% }?avmgy o
ant agoni st ambteusetiwmfo ndlﬁigl:hcfmmyatvltbmspect ithheAnldatmbd ﬂnokéyulereconbl nant or
syntheti ¢ antige i ndi n fra ment s..t her ccordln OcI 15.or 16,
able 1o b ngjf%eoulgfh‘géfﬁflf%gﬁ Ol BARGH B ?‘131 Fesrpn ?88@1 PEidiynat
| east one of adBSHquitRt 1ARE ¥92 am no acid residues. 18. An antlbody,
reconbi nant or synthetlc antigen-binding fragnents thereof according to any
of claing 152 gmmh&mrrldqerdgrr@tn (ddtscaprach eAuBA ehticriN-tamplababicayid type
determ ni ng ﬁﬁQRQ Oi1)/1amn0 acid sequence having at |east 80 %
|dent|ty to an am o atl d sequence 15 selected fromthe group consisting
aa. 9P- 192hah oSELRE FD rdfbn 18 an k@tib&Y, mB3lkkcde a2%he Qacrntifal ld¥lthefwidEQpt D NO

ﬁﬂ? SEQ | y 22 or 23, and/or at |east one heavy chain conpl enentary
dete ni ng Yegr SHYCEISRH2) ami no acid sequence having at | east 80 %
i dentitywhereif 1l DRaiR6f Be $€ 1§ pRéRCthe dPARGAY hRen JEQUDIs aANGESt | Ng of :

aa. 41-57 of SEQ ID NO 18, 1 20, 21, 24 or 25, 20 and/or at | east one
heavy chai hhcBPdRewsRttanglcede epsordingde elsgn nwheprHby vald e 4RAR seuwsnce

having at le t he
ar oup_consi ST o s s ATBR £ 32 H5 ST EEAST rEG
17- 26 of SEQ\IDDIN@ﬁsQ@endﬁgconAﬂtlmgﬂssd)mdyy of the enti2Atnef roatusymu PR iof Seq 1D
antl n bi n ragnment.s t hereof c ng to an 5 of cl |nB 1
it o1 ng ol OF enel BB regHE: cnbediac Bt seoaRiiale wkinrsi A ad: R
(CDRL3) am nertiatdtbus eeHeeHnCRnftMbNGu@hts Ioea@ftvaaaes%rlaﬂeaagueg yhetdfan am no aci d
sequence selecte fromthe qroup consistin aa. 80-87 of SEQ ID NO 65,
1}

66, 67, 68Ty UBHR vagget meerylpasgording tqelags ‘é[h‘?IF’@rthﬁthlde%{Q? UBAR efpHce chai n
conpl enent af&mﬂﬁk% MuBke c@ﬂélaﬂlg(g%gﬁhﬁi FThO, §C27@' o?ﬂﬁﬁﬂyﬁ{?ﬁ&R%@Swﬂ) at

| east 80 %identity to an am no uence selected fromthe group

consi sting oNO: dar a4dquTcafonSEhg d3sdubslly 66the 88, 3-B70) oBBataredn@®AR of Seq ID

20 NO: 2 or a polypeptide encoded by the correspondent regions from an uPAR
orthologous gene, or functional mutants or derivatives or analogues thercof.

5. The uPAR variant molecule according to claim 2 wherein the wild type uPAR sequence

comprises a sequence consisting essentially of the aa. 1-277 of mature huPAR of Seq ID

NO: 1 or asequence consisting of essentially the aa. 1-273 of mature muPAR of Seq ID

25 NO: 2 or a polypeptide encoded by the correspondent regions from an uPAR
orthologous gene, or functional mutants or derivatives or analogues thercof.

6. The uPAR variant molecule according to claim 2 wherein the wild type uPAR sequence

comprises a sequence consisting essentially of Seq ID NO: 1 or Seq ID NO: 2 or a

polypeptide encoded by the correspondent region from a uPAR orthologous gene, or

30 functional mutants or derivatives or analogues thereof.
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WO 2013/ 020898PCT/ EP2012/ 065198 and/ or at | east one one |light chain

conpl enentary determ ning region (CDRL1) am no acid sequence havi ng at

| east 80 WOI20e¥2089¢ t o an am no aci d sequence sel ect ed PCEMPRIIR/0GTI08IP
consisting of: aa. 15-23 of SEQ ID NGs: 65, 66, 67, 68 and 69. 20. An
anti body, reconbi nant or synthetic antigen-binding fragnents thereof
according to any 5 of clains 15-19, conprising a heavy chain variable
region conprising an am no acid sequence having at least 80 %identity to
an am no acid sequence selected fromthe group consisting of: SEQ I D NGs:

18, 19, 20Th2irAR4vANRd: ARIRIR RLoidg @hangcmihe pr&Vib@bé18infse@hQBinCARGEIS | NY
an am no aci d sequence having at |least 80 %identity to an amno acid
sequence sel sgveefaf oA hemppissaip scawics corrstiof : csSBMIDoNDs: aa63 | -486f 87, 68

and 69. 10 2 T nt i had ﬁfﬂ%’.' n r nt het j.c ant i .ggen- ph ndij
fragnents thé?go%r}%gfglg}éru g?‘n&g{msgE Qe cl al r'ng%, Sc%lrer%rci %cﬁn%tgsju%\g %&%&%ﬁ%ﬂgﬁmﬁg‘%g% abl e
regi on conpr4XsiofighcGFanbimoass dP aesfUSBQEDhaN): MY ofita poRsHtiBO choodeddyithy t o

an anmino acid sequence sel ected omthe group cansisting of: SEQ I D NOs:
18, 13, 20, PIspRpdsyf regign Oﬁagﬁb%é’%f’??g%‘gsrge& Ioé(%?r@BP% %Sr?rs‘{%ﬁ)?jatgﬁsam no

acid sequencg: hanbig thlrcdeast 80 %identity to an am no acid 15sequence
sel ected fromthe group consisting of: SEQ ID NGs: 66, 65, 68, 67 and 69
respecti Yelje uPpAR EymngAolasvlgyaccordingnsi aanel Be nsgvietreelpimnsayh¢rgianthpiGid? ng
fragments the f f ' < r hC

23 The. anti bog RSt ank RGeS srehBBRuthe Shr) Qoulag of fuRaTEPALRTRG 1o

t hereof of an)OoBeorodf BOAGED rvequUkbe? df fronscusA iaf SHi@ IDrie@t Aenta pélypapider .

24. The anti body, conbi nant or synthetic antigen:-binding fra nt.s
Cher B0 of  angebiisd B U bomepaslest etigh fo@ £ EpPbRS hoskeor” BrESoa o
cancer. 25. AuRharirasewiveddr /a8l ithdr&dF conpri sing at | east one anti body,
reconbi nant or synthetic antigen-binding fragnents thereof of any one of

clai ms 18-BPhe PPy prolegudiagsprdightosay sy by pievieRe clgiranvgerethe chain of

the Fc region is of human origin and comprises a sequence consisting essentially of SEQ
ID NO: 5 or the chain of the Fc region is of mouse origin and comprises a sequence
15 consisting essentially of SEQ ID NO: 6 or a polypeptide encoded by the correspondent
region from a chain of the Fc region orthologous gene, or functional mutants or
derivatives or analogues thereof.
10. The uPAR variant molecule according to any of claims 2-9 further comprising:
b)  a first linker region between the GFD sequence of uPA and the N-terminal of the wild
20 type uPAR sequence, and/or
b) a second linker region between the chain of the Fc region of an antibody molecule and
the C-terminal of the wild type uPAR sequence.
11. The uPAR variant molecule according to claim 10 wherein the first linker region consists
essentially of the sequence of SEQ ID NO: 7 or SEQ ID NO: 8.
25  12. The uPAR variant molecule according to claim 10 or 11 wherein the second linker region
consists essentially of the sequence of SEQ ID NO: 9, SEQ ID NO: 10 or SEQ ID NO:
11.
13. The uPAR variant molecule according to any of the previous claims, comprising a

sequence having essentially the sequence of SEQ ID NOs: 12,13, 14, 15,16 or 17.
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14. Use of the uPAR variant molecule according to any of previous claims as antigen for
obtaining a specific antibody molecule having an antagonist activity of uPAR functions
or for selecting a recombinant or synthetic antigen-binding fragments of said antibody.

15. An antibody, recombinant or synthetic antigen-binding fragments thereof able to bind the
urokinase plasminogen activator receptor (UPAR) variants described in any of claims 1-
13.

16. An antibody, recombinant or synthetic antigen-binding fragments thereof according to
claim 15 having an antagonist activity of uPAR functions.

17. An antibody, recombinant or synthetic antigen-binding fragments thereof according to
claim 15 or 16, able to bind to an epitope of uPAR molecule, said epitope comprising at
least onc 0f R89, R91 and Y92 amino acid residues.

18. An antibody, recombinant or synthetic antigen-binding fragments thereof according to any
of claims 15-17, comprising at least one heavy chain complementary determining region
(CDRH3) amino acid sequence having at least 80 % identity to an amino acid sequence
selected from the group consisting of: aa. 90-102 of SEQ ID NO: 18, 19, 20, 21 or 25,
aa. 90-101 of SEQ ID NO: 24, and SEQ ID NO: 22 or 23,

and/or at least one heavy chain complementary determining region (CDRH2) amino acid
sequence having at least 80 % identity to an amino acid sequence selected from the
group consisting of: aa. 41-57 of SEQ ID NO: 18, 19, 20, 21, 24 or 25,

and/or at least one heavy chain complementary determining region (CDRHI) amino acid
sequence having at least 80 % identity to an amino acid sequence selected from the
group consisting of: aa. 22-26 of SEQ ID NO: 18, 19, 20, 21 or 24 and aa. 17-26 of SEQ
ID NO: 25.

19. An antibody, recombinant or synthetic antigen-binding fragments thereof according to any
of claims 15-18, comprising at least one light chain complementary determining region
(CDRL3) amino acid sequence having at least 80 % identity to an amino acid sequence
selected from the group consisting of: aa. 80-87 of SEQ ID NO: 65, 66, 67, 68 or 69 ,
and SEQ ID NO: 74 or 85,

and/or at least one light chain complementary determining region (CDRL2) amino acid
sequence having at least 80 % identity to an amino acid sequence selected from the

group consisting of: aa. 41-47 of SEQ ID NOs: 65, 66, 67, 68 and 69,
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and/or at least one one light chain complementary determining region (CDRL1) amino acid
sequence having at least 80 % identity to an amino acid sequence selected from the
group consisting of: aa. 15-23 of SEQ ID NOs: 65, 66, 67, 68 and 69.

20. An antibody, recombinant or synthetic antigen-binding fragments thereof according to any
of claims 15-19, comprising a heavy chain variable region comprising an amino acid
sequence having at least 80 % identity to an amino acid sequence selected from the
group consisting of: SEQ ID NOs: 18, 19, 20, 21, 24 and 25 and/or a light chain variable
region comprising an amino acid sequence having at least 80 % identity to an amino acid
sequence selected from the group consisting of: SEQ ID NOs: 65, 66, 67, 68 and 69.

21. The antibody, recombinant or synthetic antigen-binding fragments thereof according to
claim 20, comprising a heavy chain variable region comprising an amino acid sequence
having at least 80 % identity to an amino acid sequence selected from the group
consisting of: SEQ ID NOs: 18, 19, 20, 21 and 24 and a light chain variable region
comprising an amino acid sequence having at least 80 % identity to an amino acid
sequence sclected from the group consisting of: SEQ ID NOs: 66, 65, 68, 67 and 69
respectively.

22. The antibody, recombinant or synthetic antigen-binding fragments thercof of any one of
claims 15-21 for use as a medicament.

23. The antibody, recombinant or synthetic antigen-binding fragments thercof of any one of
claims 15-21 for use in the treatment of cancer.

24. The antibody, recombinant or synthetic antigen-binding fragments thercof of any one of
claims 15-21 for use in the treatment of prostate cancer.

25. A pharmaceutical composition comprising at least one antibody, recombinant or synthetic
antigen-binding fragments thereof of any one of claims 15-21 and appropriated diluents

and/or excipients.
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