WD 2007/ 124610PCT/ CH2007/ 000202 1 Anti bodi es binding to the

extracel lul ar domain of the Receptor Tyrosine Kinase ALK Rel at ed

| nf or mat i application clains priority to U I
pat ent app Pczg?-}‘lﬂ(%% ﬁunber 60/ 795, 831, filed on April ?C'[%%ébﬁ Oﬁﬂ&
entire contents of which are hereby incorporated by reference.

The contents of any patents, patent applications,. and references
cited throughout this specification are hereby |ncorporat ed by
reference in their entireties. Techhi caI Fi el d. The
present invention concerns an antibody 'specific for human ALK
(Anapl astic Lynphoma Kinase), in particular a scFv, a nucl eic acid
sequence c I rodyction _an yse as armaceuti cal
or for di g‘%nggét’#%sphﬁn%é SR: Salﬂa an |aﬁogyu| g sﬁﬁrL ubloé 18% tHe | ocal
t r eat nent cebtemByrosdne dimeer, ALRH partl cul ar gliobl astoma. Background
Art . Alit (Anaplastic'Lynphoma Kinase; 0)246). is a
menber of the receptor tyrosine kinase (RTK) famly. As a typical
menber. of this fanReyated InfogmefdmeC transnmenbrane protein

T gand- bi nii nebacan noeton g WA e 06 B TBESRERL  ept or
cl ass A derben: a‘lﬁél%%tﬂm\lﬂé@hﬁ r@/GRﬁM?:JNEISFLiLﬁ; ofSApntil g#n, protein
tyrosine QB@%p%Teaéﬁtiﬁ ,coﬁtgﬁa@@%fe%ﬂiaﬁleaféO@%g( 33403%.1059) and a

cytoplasm c domain (aa 1060-1&0), containing t tyrosi ne ki nase
domai n. ATEEFHFA TREPIFARE-is present at the N 2 terminus of the

nascent prot eithe( ddnderds?d) ofVWahe batened e HERAR P 1366E £340N.
The full-| eglg B hunman and use AL X were cloned in 1997 by t

i ndependefi? HECF A E@’@”I{gh%*\’rii@slgg?ﬁ%flﬁiﬁklﬁ’% Figghl y simlar
to the RTHersiy ddctemkotytiebi\referancd asae{t Bekia8ekidrel Ongs to the
insulin receptor superfamly. ALK exhibits 57% aa i dentity. and 71%

aa simlarity with LTK in thei T regl ons of over- . lap (Mxrris 2001).

ALK is highly N-gl ydesphat®d Frddcont ai ns 21 putative

N-gl ycosyl ati on. sit as, a %Fé 4_hay i.gpi ficant
simlarity (50% aa i den?g%%}m 3 %ﬁ/%g%%&% ertl% nus proxi nmal
686 aa setRrRTdEc EFio RS %ﬁ’cmﬂﬂ@gylﬁt:@mwm mmseq)nsmwth t he

except i ONpRit 13uYSF Yo SRE%A SeqUARGE 2R bouackd B the:
receptor.(Duyster 2001/ S SSPRT) In addition, it contai ns two MAM

donai ns at B &FEAIAS L ARCaLHY 56385 (MEREFRRCS1gAL | GerforpRbt ei n

tgL osi ne @jm&f Iﬂhat;a&@ro@)aﬁ Theie aﬂﬁgﬁéd}s iar euioughtodt Qﬂéa!a an

adhesi ve tio S are w despread anmong vari ous esi ve

pr ot ei ns ‘i’#‘?‘p%ffgaa?med% Otf %fmfs SEefim erﬁef"ﬁc?ar‘iﬁrc'(l%%r f—i}& R2002) .

Furt her nokastotmhere is a b| nding site for the ALK putative |igands
corresponding to am no acids 396-406 (Stoica 2001! see be-, low). The

am no aci d sequence of the kinase domain of murine ALK shows 98%
aa-identity to humB2argrowm@barientity to nouse LTK, 52%to nouse

ros. (7% o, human | Asul | WintAELab-EEECRAL) andl 6% o

human insulin receptor (lwahara-1 Ladanyi 20Q sp ice
vari ant s TR xh: BEEFP s EFTPEHa diaate. (RIBWeRA 1YALRE i of ten

associ at efdpackh wh-eFOSHNMH 1t Fans JQC%I 08% (986~ Pl QWkmem-
The ALK gene %rcr s ,about - 315kb. and has 26 exons. Mich of 't he gene

consi sts ar eeF%??%ﬁ%th‘é?nBéLﬁﬁhn%%Fh{%I{jf?ma:Fﬁ% ALK
transcri pthel sxtriddlloflat enigizhd-Binding domain (az15-1038),

which containes one LDL-receptor class A domain and two

, MAM domains (MAM: Meprin,'AS antigen, protein tyrosine
phosphatase W), a transmembrane domain (aal025-1059) and
a cytoplasmic domain (aa 1060-1620), pontain’ing the tyro-

gine kinase domain. A signal peptide is pfesent at the N-



(Kut ok 2002). According to Morris, the cDNA spans 6226bp (Morris
2001) . ALK expression in mce starts during

enbryo-ge i Laynd the devel opnent stage EIl and is -y LN
t he neona??lﬁzgoe’fr?lll%gg of devel opnent where it is expressﬂel*(%i]vy/(?1#12%%F}F;debg205
nervous system In the adult, its physiol ogical expression is
restricted to certain neuronal (neural and glial cells and probably
endot helial cells) regions of the S at low levels (Mrris 1997;
Duyster 2001; Stoics. 2001). Actually, the abundance of ALK decreases
in the postnatal period (Mrris 2001). Based on its expression
pattern, - eib, i R gdlevel; t 1s suggested
(Duyster 383‘?@%%3‘ %ggr% -rgtsct ]foc":teélg é%%?legg?bnﬂlg?ngﬁK'suggests
that it seleesehsPenr 88ePRTGEnf or neurotrophic factors (see later).

Consi stent with thisgndt8,18XPESHS BmRAL:RT Rol¥EriAPSeM th t he genes
endoding the TEE famly of neurotrophin receptors. (Mrris 2001).

However, AlrekchdekadP7? P de@odsnépRerdRBly SRS bT tIETphetdtiy pe

(unpubl i shed-fatiaky) Which id ghtnie sdwe14o worRe friActhonad redundancy
with TRK fam |y nmenbers or other neurptrophin' receptors, Notably;

henat opoi EEVECHtEs dEgos iRV E B gRt ETEALTR BEIPRER I TGhtBF A (see
later) (Mpifisec2BRby. sudevrpetentard ekhgainds shoraAlikehiams, recently .
been descri bed, "pleiotrophin” é P%_ and " mi dki ne" (MK St oi cs 2001;
Duyster 288%;7%% 8?c§“§‘b%¥:tyﬂb PHEAK FHfter 52919D fasSventified by
usi ng pur L& eghdiaienz pb e ORLRPHE hiphdial+ylivecsgrawd andphage di spl ay
peptide 1{-, brary.. By.thi t hod;.. & seqguence, of ALK, nt inits
extracel | !ﬁf”al?'s &gnéluﬁa%:é‘ée %g?ﬁﬁﬁyq\%éo?' gLn Rk R/Iéb% S%?I'y, this

sequence ts Ye¢ ShaeeslgniflichiK sirhdaRiy NSot @i dslehyirwl &bed to ALK
Thi's |igapds bindi region i Degivedak Nt hepotanti al

hom)l‘ogueﬂo A&qﬁeﬁgrﬂgﬁﬁﬁogﬁfﬁaﬁ&%?en 2a0‘01§;. ALK FISQ phosphoryl at ed
rapi dl y ugerwsPTN bphdledy (CBoweeARgoprotsneovtit tAR K P been shown

to be stipulated byep) iRfopBinkn-8 §64d blUL the T SetBkes the
pl ei ot rophi n/ ALK i nteraction tgarti cularly interesting in the Iight of

t he pat hoPRfi%al CFIBFFE RAGNETHISERBT} optt AARASERL OF cPPG0RF. Cel |

| i nes t hatwd agls AblRaexPr0S ahoty -al2902fdidadt7e -sToWRpgiOWMaE response to
pleiotrophin and vice versa (Stoica 2001). In vivo, elevated

pl ei ot r opAFFH-I=8Y ePEOF#LR HETSEFRAMPEPSPRRG R &) sUTHSEPi FJ"&42Fr om var i ous
solid tunpfs dhavghbeed Hieroastddl-geve aNthaaAbAR as Shedifs have
suggested a.contribution of ,$I eigtro- ' phin.to ,t'ugor t?er owt h «( St oi ca
2001). ThEqesPEesl PIRFhIEFAPEs I3HPET Ty BIRGPOTe i@ RY%Sr *Pn t unor
growt h i scewmlltoeseabl ishedct omnipealmamdelos) ( Ghontbunére,997) . I n 1996
Czubayko et.al .. (Czubayko 1996). dempnstr. he. .1 eol PTN in
t uror angﬁb?g?né?i %C,Zb:flhéllﬁlrge\zﬁle%iz@ﬁ gge a%é%%gg?%lvfn_ékﬁél%? ggi s by
nmodul at i ngedpbEdiegets amitle adidds BOEyhES t(@tgecs rRPpodppre@adl-. Serum

| evel TeapdheTRALS R TN s i 28 -desPNSEr R Sk A aofk SRloscOr rel ation
with the siZe of the tumof. P | pllays a significant role in sone of

t he nost WygreasdtGeshrita?tE aprelenypes wusHm R AR anvhe 95Rd

pancr eat i € (GARGEhob S SIH, VERY HkBLEStAdR] PPt SPeGhinyesidQr potenti al
further ajg’g'ltl cations of an AIR . inhibitor (VWeber 2000; $Stoica 2001).

In human patiekesIr - FAEHCE S TRPPPRI B FRi 1P FEURT S R¥-5%f ound i n
pati ents wéddptpanciemiire canrerLagany £oooPc. i) cantrdehon cancer
(n =65, P.=_.0079)... In healthY.ndiyiduals,-PIN'is expressed in a
tightly r¥gdS ga" fifat gﬁﬁﬁ%gedpg?ign% Sl h8"?“’@"a“‘r¥'olé{siléxl.lo%gr‘?g‘?ﬁ"“anol in
sel ecti veagapibatd omsclo fchrems s 1 ahdegd liogak bortsh e sad ubetlow) . -

Co- expressi on of PTN,an I a I r C | 11 nes,

i ndi cates that they%é%ugaﬁf%%nr% %%ng%%%glﬁ?ne ioo’%kc(i)fct%%r g\%\/t%?

sti mul at i ore.( Buchcal 2081 pene reorgigps taf GWoaldraehdserade 4hatiterature
tells that is _ngt: Yefoidl edhe idut RRa9dd8gkS 10T BRY af a sgdhated by ALK



' However, the affinity of MK for ALK is about . 5 tinmes |ower than

t he one ofpleiotrophin (Stoica 2002). Interestingly, as with

pl ei ot r ophjn, aad B3k, pi tion of ALK via ribozynes al so i nhj i

ef fects OPWWO!}?’#QEH&R culture (Stoica 2002). The aut ho:]iscti‘g?ﬁztom@gzoz
studies also cone to the conclusion that inhibition of the PTK/ MK/ ALK
pat hway opens very attractive possibilities for the treatnent of
various di seases, sone of themhaving very limted treatnent options
so far, such as, for exanple,' glioblastom and pancreatic cancer.
(Stoica 2002). - I n heal thy individuals, AM nRNA
expressio Kk hing the.neopatal perig persij s I.h adults in
a few sel S(I:{ﬁg% Zzoo(r%'ltéi)dn‘gc%?ldﬁ%‘g Ecérl\@ogﬁggéy??ee%%gr e“f}Paglesn%;?%/%bpexpressi on
of the ALKMproiei2®odas al so detected in endothelial cells that were
associ ated to neuron qu Li I j ce, l.hat east a part
of the malignant act?i\J/IKtl §% 32%:1}'} ehf?%r%eﬁlqglgo ‘%%'“p i%ﬁ%rr‘% medi at ed

t hr ough Abknezime sfroundekiperdavehtsnant whiadh Rlle apdpreepsiaistof ALK was
depl et ed 11,90z targetit r 9agth o etlon, of ALK

or event od LF oot T oo kR aea i He o o A8 orieh? HERECHE Ol

ant i - apopespressrootiai RhAkneweys| sxktes. alpridicoagedt sukei val of nmice
that had pegel yed XeR O lalibs 14 nded; dde :BuBDAL 101 naROPt Opi C
cells in the tunor graft's was' significantly increased, when ALK

expr essi oRoPRs Gepret eand m«fo@iscezlg@zwd probably endothgldajence t hat

mal i gnant cagtdVidds@sns desaftcbeds far 1MK BrR1Edeted 1hspugh ALK cane
fromexperinents with nonocl onal. anti bodi es directed against the ALK

ECD. Addi PFHFFest 28037 28 fitaueP Bl ofhydriidorie cafndsaperifat ant . from
two anti - ALK deRcanbkbodlites beatttha. pfesiaiibesid '2001)y decrease i n'
col ony f‘o%mat' on of SW13 cells in soft zt%ﬁr . (.St oi caeé%gOZ):

Anal ysi s CF*Te diFPerant-CarT 1588y & eat Ed that™t he"Hi ity for a
growt h r espomse.nt dePFhbpeniftedt | sugverted attegrswet R aMe . eRpr essi on of

o expr es2 R EoRAC RO ke r S B Rt sty a7,
MD- MB. 231seStasi @8 20099erion épesteumgtyopriis Saneonmmriee? cell |ines

(0010357 pancheabhbhsCANGR! wikh SAL, DI8AYtRBEEN 3Rbeern |

U87. gliobl astoma), PTN and ALK are co-expressed, indicating that PTN
and ALK f8Y¥H'@R=alit beriife 9e86p Brogieamihes FRufarilgnot Sesrea 2001).

I nteresti E‘@&milnbﬂébeﬁé\ﬁl'saﬂﬂlo%iiﬁ@%Elp.e@%[b_w&hﬁ!\/ﬂ AX GAYSE ug. Lo _
transcriptjonal up-regul ation.of the anti- apgpt.of i cl-2 protein
(Stot ca DB 2o HBGGRIET Gt aRe AR oM S B (TP 80 L) al

downst r eagatadr,gehich redagrr aat dudd Kossgmalfunng) oo splaiddnatres t he

pr o- apopt Qt.i.C c cal I i .0 di i_ation from
bol x|, V\h‘?:(':%h T\%%eﬁgﬁ,%grdﬁﬁgapggjorm%%% n%glgcggo l%'ensgége gcﬁf %'si s by

bl ocki ng ¥éierllel ehswaipadpt dc hriowree iswenBodriart20De dxpres-

referenceson o arx fsee‘latmr(mgkigwmsi on of ALK ni‘ght be
i nvol ved 1 n the devel opnment of several cancers. However, it was'

first associated.w tTaPstpgriiipléFandsghorelityhane IRIEEIgki n

| ymphomaspdMsslcribes sopnak besdbphnaol ast) Cabdrga dkehd  Lygphomas
(ALCLs) . Non- Hodgkin I%gphorras represent _cl onal neopl asi as

ori gi nati ﬁ%tcflrc&r%o?ﬂa‘ri Free 1461 SYAmR 2BRati FHEr PO HLIEMRT patients
W th the patamtiynsysd efiemtafiod oal usityt ypeidfedhathgaeithe . t2',5
transl ocat,ion, .expressing a fusion protei,n that jojn he N-term nus
of nucl eoprioSHi-A ﬁﬁﬁﬁl"t %Ot AeCH Er%‘a esdjd?PgaL}k.ﬂe?Jﬁjegﬁ é%l'on' consi sts
of aa 1- dFamf BPMiilsedthodaz B6§8:ri&20LohlLRMreandt tire ithr onnsomal
br eakage | i .ntronsko e e n. . encodi ng
the Tn arnti T USEahEtet Bosh L0825 06 aR USRI 08, TR ke
transcri ptarddns aF it f GeameORF of nob4gdinyedneodh Agka B8D&EKpr ot ei n
(Morris 2000) o1dBESy GNESRONKISTED Fhily e2KAGR HiD bl QR4 of NW

iz also congerved in the potential homologue of ALK in



.. Ful | -1 ength ALK has been reported to be al so
expressed in about 92* of primary neurobl astoma cells and in sone

rhabdony(b&bggmag(!{ranent 2000). However, ..no.correl a?@&%é%%h

ALK expression an unor. biol ogy has been denonstrate

fact, taken together with the |ack of evidence regarding significant

| evel s of endogenously phosphorylated ALK in these tunors, suggest
that ALK expression in neuroblastona reflects its nornal expression
in immture neural cells rather than.a primary oncogenic role and ALK
in these tunors is not constitutively phosphoryl ated thus questioning
an i nport ' f infyth LU h@py i Pul ford
2001). Ne\?j(%%’?é%lggs,(.ﬂéﬁﬁiﬁgiogr)\él Inltsn?%{]s;b be }/%% txég?&}?yn at | east
some naur ebbasthiénding siReydsneP My - Migzacyes; AKX haghBeshbund

over exor eg§Lon 1aNee CoNShitAbisve, RRSBEAsAL 1ancofy Aklcdue to gene
anplification in neurobl astoma-derived cell lines (Myake 2002).
However, BGhhernakesr bt topadePhiddlEel 1t 9agE 08 PAFEE I HINY

consti t ut i;yes act; wgt ,0n 1&\%& $Y8 e AE R HI1BoRER N1 BcPaRAEal
pat hol ogi cal 1 nvol venent of AIR (Dirks 2002; Pul ford_2004).

Most i nf ePesieurgPpin g sEERACR 2 M9e) i nRrt ddfef orhadr o&Eh

gl i obl ast @uB-4BHibLf Q148, £ 1hkghkdew B! §ERAN rBEpbAEd waDpLdiat of fers
very limted therapeutjc options (powers 13002%. Ml ti ?I e netic

al ter at i ORETPRIME BB SHOWTTED botfF?i 17t Hes s dEV RSt § ?‘Fﬁurmrs

i ncl udi ng Fﬁ'@ﬁ&ro@himﬂéféw&nofhePEENumpﬁS pandehtd4emsARPind n addi ti on,
RTK signal_ling plays aparticularly inpaortant role i.n growh and
devel opmeﬁFOTBgr a&ﬁ@é@ %%ﬁ it}lm%? mxgvggr)%(pt? renglés‘i/raa%egﬂsgbér)-ovw h factors
such as PBaEmalHEERdNGF lene: WEGreswdgestangibutowr iofepRIICtgPgnal | i ng

| oops. Powers .an | sagues S MRNA % RI0b@k N, £XPr essi on
of AIR I n\égjr?_écbol gg@% pat ?lerg'%@z%{%ﬁo?mggrfpl eg, ereas the signals
were not detedtiabténd rengogabiadjastent b tIERGE (PoRléra 2002) .

Furt her ”DEStﬂ:'ﬁ%H@@ 138791 - 0Rlas (Bl S1d9vhi .Chnat®eder i ved from
a patient and represent a characterized nodel -system{o study

t unor | genEsFERYERASS| Hinal (GZHEaYHP PPBbI HRERET= SHow At TeFependent
gnt: -, da_gggggégtoﬁeépmWitﬁu?ff'ﬂ%gﬁ%@ﬁﬂéﬁfst,' &?Uﬂi@&nt\ﬂ‘iﬁrbﬂ_l Ris o
epleted in these tupor cells, by the_use . of ribaz s, ice injefte

Wi th t hesBPPRAASHECRRTF PEEFSTRIES Y T"%ﬁéﬁta%r’ﬁ?camgg‘%gﬁa %lrsghv\ﬁen

i nj ected wibdrywiel Hatgurelrsuapprealil.s, Sanch hesk naaspraneltsso§how
drasti cal i,ncrease tosis.. Thus. Al ] ¥ d(s) provide
an essent P BUPoro AT SRR o bR Srats shrprRted SphRARIE) Bro
of 1187MGsidd).cdekhe tuwon.vETY Foleyesa 2002) £1Thrs ecfliendl rieTeEndi cat e
that | nh',ij'ttj_h%an;t Al sgRaL | i En CoM LD @y Be PIEnS LAGARPr 0ach to

i mprove |'Tfe expectancy of glioblastom pa%l ents.

G i obl ast peee RISt PREATREYIS BneeR thRe FHOLPIcUMTRRTSEAES RSET gnant

primary gkt ibdpoEomiddteani aNCHACRELS Hipiabationd $80aHCAKY. (about
151000. cases, i,n US and Western Europe%@gr %eali It -affects

pr ef er ent #&FRHEPRe ! brP3P0 heti% et Es bt "PEY EFect the
br aiP stegléxfmieﬂl Yeiud @Melld}:ﬁdsmlumr 1 es penal fmmddinTjsae:ibph@lrs may
mani 1 est de_.novo rl.nar |opl astoma)_ Y. ower
gr ade astwﬁ%tPSﬁ“ﬁ%g ts%?%&%?@ gff i'o%?gg o%fﬁﬁl}%ﬁé%&gég& gg‘%ondary

gl i obl ast ¢mes eshow # i ta078 ) nolieceadtbhp viediapdemics .c 8RNt ig ¢e di ff erent
di sease entitias. I : bgthy Lai ny genetic
Zbnor nal | PR TR AT ebsraaes ;pﬂESH)g:?érE&&E:R%%&F%1 PTEN,
pl6, RE. organ developmentpoasf g foedawiiviehePEpyA HOREnet MEHrongas

occurred ] Lgljgal astoigdb ywears, . _Therapies are only palliative and
the |

can expan ife expectance from3.nonths to 1 year. Patients

usual |y present wit ¥osEERF§SSIEYPE SRR 878 ngkfiorggfeatd daficit, e.g.
mot or weaknessa bEMdSACkanh al i e S SHEB-S¥EPLBNS theyJeoulteadag he,

an autocrine loop of growth stimulation (Steica 2001). In



stitutively phosphorvl ated) (D rks 2002). The fact that a | arge
portion of the extracellular domain of' ALK seens to be rather unique

in the hu shoul d make this approach highly Job
-m951533ﬁu§2@8§3g‘3d| scl oses the cloning and sequenC|}Flcdg‘;i‘??f)lltI 0 %00202

human nucl ei ¢ acid sequences, which are rearranged in the t(2; 5)(p23
g35) chronmosonal transl ocation event which occurs in human t(2;5)

| ynphoma. The rearrangenent was found to bring sequences fromthe
nucl ear | ar phosphoprotein gene (the NPM gene) on chronosone 5q35 to
those froma previously unidentified protein tyrosine kinase gene
(herei nafter Lhe ALK ch Jhe sgqﬂgg £of the
fusion gen ac% ul';fl o%%%t%?ﬁ’(%%ﬁ%’f 51%52?1 gene or (c)y%el n,
respecti ve[lyéwwe?r éhal SO atitsc PESBIN afheméiﬂawﬁehgt%KAEkO%%quence is
patented i 7Q421, thed o N £l POt {¥fosi ne Kinase.
Furt her rmrgd}%jﬁg’patent %ﬂggl %g‘ﬁfi; en¥|tl'ed I\/Ejt%cs)d of detecting a
chromsompolba@ﬁaﬁg@ﬁ%qu @vimmeatb@Jesmaﬂ@Pmrﬁ it REY Aigeor NPM

gene" cl oses pr rs o etectln psequence in

pat i ent s ?es@g‘%ﬁ!ﬁgﬁot &eg?%tcfr th?u ca g %&?56 Pentitl ed

"ALK prot enfl ther mspaeaxklmﬂﬁeteepmtm;glamh - gm@ks:'amheﬁwer t he.. use

of ALK for _detection of ALK |i s and t i bodi

specific E‘Eaﬂiﬁ?@?o"f*c%ﬁ? 2 sﬂ%%%ﬁ&?ﬁdmoqa”a é%o fgé’g@()gg%ssqg met hod of

i dentifyi ﬂglmh@@aatm@pﬁmcenoasm RbbPgrdre tthe tisoliagaad MK

pol ypept i 4/ 13920020034768 di scl oses ALK as receptor of
28840

pIeiotropﬂPﬂ. 234519 di scl oses anti -pl ei otrophin.. anti bodi es,
and W2006020684 deskmdeledyt hmcd:ékecsémteﬂ ptaithy dphiiar rBrscl osure-

of the Jn#ggé& Q@) }glot oph:.n c ledk%gﬁlgiort fdé?antl E@gﬁaide%bj e.Ct of

the invenfion to I‘OVI sta e an or anti body
derivati v&ifidd cls bi W@élﬁﬁhf&rﬁoALKmﬁr (ﬂlélFLhaﬂY Fet F8and in vivo.

Most pref giablng ahlesankihady fénc%@%ﬁéf(ec%' | yna@tg%ﬁe&f ag#knst the
| i gand- bi ndi ng domai n of ALK (am no -acids 396-406) and hence wi ||

bl ock bot RERFREBPHY . TPt OB %%cCiE‘sllof—‘uWre\ﬁh% §23 B8 for ALK of
about 170ppMxes byethe denchanbiwd®gi-eiefd eghsnaf tREN TRMEGDD has a Kd -

for ALK of about 20 -3 M oi-ca 200
pr ef er r ed ‘ERBUG ARAL 3118‘ %if?b%wpéin'aﬁ% o8y . Eﬁﬁ%ﬂflﬁt&ga scFv
ant i body an r&aﬂiralﬂufnbﬁegmlﬁ:hohghtm i:hjrémﬂpg@c&h@:@eemm Hbody

conprises_full-len nti bgdi es as n dy .
derivati v&8TY I%ES% fg%t%c? it il ES‘E"%eseé.‘:(:\at{:lL gs%é‘%q further

obj ect s. ofndlsisnoéntd chiadwnrctumﬁ-'I Eamil@@rmeml@dr chalt IMK gppar ent  as
the deSCfg@ééﬁ%np&chfﬁ&fl&%&wfa{wﬁgyﬁu& e&mJ)eahﬁgmtae kbe features

that it c nmprises a-‘vari ab eavy chain a sequence of  at

| east 500sPHERANEd FOtRPTRE Dogddaic 618G IFB"—'t]NE‘)mOEe 'R erably, the

sequence pdeiMdd ¥vksedire-gash &3%:=168% wh %0 pS&EYpaeiem®rirpr ef er abl y
at | east 92% I\/bst r ef e—r%g)ly, said anti body has a VH CDR3 of the

sequence SETR! |8/ BRED 192 | n one -enbodi nent, the
anti body or antigen Ih:luﬂd’laﬁg ey tifdimthe bEARK ofort RBK | i @lbizon

cbi topes PebiWE Tpurt baorht e errBlorthgoR I8 0ut Mg ST
100- 150, Iﬁﬂer@@GPQE@D-EZSQthEi@-%@QJFDﬁQ@L 356hilgsgon 490 ATX00- 450,
450- 500, @99’%%@2&@9'&@%@ 1800589082 %srects of MK in cell

cultvre (Stoica 2002). The authors of these studies also

come to the conclusion that inhibition of the PTK/MK/ALK

‘pathway opens very attractive poésibilities for the

treatment of wvariocus diseases', some of them having very

limited treatment options so far, such as, for example,

glioblastoma and pahcreatic cancer. (Stoica 2002).



700, 700-750, 750-800, 800-900; 900-1000, 1000-1100, 1100-1200,
1200- 1300, 1300-1400, 1400-1500, or 1500-1620 of the ALK protein, or
any i ntervgl, Lid.pn or range thereof. In one enbodi

ant i body oﬁbazrq@?léidﬁﬁ)bi ndi ng portion thereof specifi carm?%%@/(%ogmén
epi t ope conprising, essentially consisting of or a fragnent of the
region spanning amno acid residues 391 3 and 406 3 (SEQ ID No: 91
shows am no acid residues 388 to 409 of the human ALK protein),
preferably ami no acids 391-406 (SEQ®1D.No: 1) of the ALK protein
(SEQID NG 1). It is understood that the indicated range is not to
be considered as having_ sharp bounderies, but that the antibody or
anti gen binding porti UhWFE&W@&V’LWWro@ﬁaﬁﬁ%?@r%ﬁ%@ni n a

regi on cl opedys shitiayethd qebhatht Hehibleadd gapdtindhnggdemmi n of Al.
Pr ef er abl Yy t he anti ?o ies or anti bo_dééderi vatives bind to an epitope
of the ALK™Protié&"ngptectRy POAM RS &&i Bee inervengtfyetem.  Re- I n
anot her enbath I ntxbhesHrid BOdhO TR DAL NGoPAstd@Rat her eof

can be characterized, specifically binding to an ALK protein with a
KD of |ess™t h%‘}%{c’éﬁsg%g%eg—ﬁio‘é%ﬁﬁ Ve eaa%%qctlglaaql&ro BRbEHIFeAPE the
anti body o#limit icg@hsbi reitidgnporitiagnat edeef aspaed bifcahd ¥nakigds to an

AR protein (or fra nt thereof) wth a. Kr, of at |east about 10 x
10-7 M atn?rétas ctté %ﬁfesl&e%c i"}%?) Wf’ra?hleflé’&é'PP%Ebfb&F? HEFEEEH-8 M at

| east abouthxkigh ADKlcdvle droh emgterdbents 30 whild: the Mxmfesatoheast
about 10 - o) favorabl e. | n various

ot her enb)éodé%e;‘ﬁg%t%%ﬂg%t%igydy% %lr%gz |eggﬁr%?tnld}gn8p%%cﬁaﬁhdn t her eof

i ncl udes' Skckadepbeeidre afyAbhainevestedrlesnpromiingsaimericad aci d
sequence GindaAshy B0%eBEH . 90%. 95060180 - Obr RIS RECTLERAPLY At

y Chai

| east 99% identical to a variable heav region amno acid
sequence F€ SePTPHPRIRYG FUSEEYIDoNOM @ that had received, xgpher .

enbodi mentgrafttbe antddeady:be mibbgesr RizdgdtHgh PQEli oNi,d kheeegf. i ncl udes
a variable |ight_chai-n.regipn conprising an_am no acid sequence at

| east 80%‘“%5&?’%5%“@5%8@8‘%6%?%r’é“ﬁ BFEt AR A1 EXBFe899% i den-
15 tical tdoa wasidddletkdgltowelrai posmgi on ami no aci d sequence as set
forth in SEQ I D NGO . ' dn still .ot her enbodjnents, .the
anti body* or antigen byading porti G PREPRFENE Jcﬁfegeﬁféfﬂ? vari abl e
heavy chaifierr ¥gi are aedpeted igrangh@ixo cane dErsequereamhtkeast 80%
85% 90% 1351 n38% 10510k L: AL LDl L £AL09%d dERTLGR! O 2
vari abl e heavy chai’'n regi on_amno aci d sequence as set forth in SEQ
ID NO 4 &Rdisivarqfall &:#% ghidusher rh dyboidarenpelkisngeanatarnitno aci d

sequence @ohegdd BRUW-28R%crOANe 1 998204y DL s RfeEeLalll y at | east
se

99% i dentical to-a var&abl eli g@t chain am no_acid uence as set
io

forth in SEBFFRPRG™ 5° n ofnSielt gehletifescéhtRAitent s, the
anti body dstahta gerozbi. ndimeg vaet bdreehhei enfrespeedfii aahky Hi-nd to an

epi tope t i t.h..an._epitope_bound by an antjhbody or

alr[:!ti bgdy %g%%ggﬁ%agp?%?y&@%/%ﬂ @éc??gFﬁf"t%f\ld“.es Cy RN %%ﬁc%r?ﬁét es for
bi ndi ng t éeghlAldcynedeeed, vith pos taxprebhimreof, AL treNan (dnt | body or
anti body ¢gh i ¥afdy/ @01 %%&sv&?ﬂe@ Eglﬁlﬂg%ﬁ;@egc%' ggQJ{L% de anti body

or antigen bindi lr_}:}gé(portl on thereof speci n an epitope
conpri si n§*PESTH BENA 4 (BVESENIHBTRIO SHL30f Cakp3AIK BEOLESIn, or

portion tiereaim-m 231; stoica I8 )Varhablechgamy agdsLighinchain
regions of the antibodies or _antigen binding portions thereof

typi cal | yCF"ﬁc‘F?ﬂe 13RS ol CHEPRT RAASTERBIR SPREGT d 67 AT PRRFSEegi ons
(CURS). Theseet neldude? tdiel bRt ofcDR2pmangiaCORB8 4+@0kens. I n particul ar
enbodi nents, the variabl e heavy chain CDRs _are at | east 80% '85%
90% 95% e’o‘?“’rr%'ire@'pf%%e‘f—%&r“?a‘i o eThT GaF FOFTh BRDRIAICHIRE ESBAS21
anti body. lbop attheropsh tatcinaat ebadtaedd 200vpri abl e |i-ght chai n. CDRs

are at least 80% 863, 90%. 950, B RLEL/ 2Dl 200% i denti cal

shown to cause transcriptional up-regulation of the anti-

OIly Zfozmn



WO 2007/ 124610PCT/ CH2007/ 000202 16 Accordi ngly,

particul ar anti bodies or freg-. nents of the invention conprise a
vari abl e ai.n region that includes one or nore ﬁ_%wo Lty
determ ni %6\%097:&2?1&316](@%) that are at | east 80% 85%% Q@%}?
nore preferably 100% identical to a CDR of a variable heavy chain
region of the ESBA521 and a variable light chain region that includes
one or nore-CDRs that are at Ieast-870% 85% 90% 95% or nore
preferably 100% identical to a COR'of a wvariable |light chain region
of the ESBA521 anti body.. . The vari abl e heavy chain
region of the antibodjes or antigen,bindi portions.thereof can al so
[ ncl ude al FEREEECCERL 4 FIPETR REOTEAGI0BA0 TRHAISO 559 or nor o
pr ef er abl yvaid@pktdemtictalis &octitd aCORsnefrehe vaigeabbe dpeavy chain

region of th AS21. ent.i body, "and/or_all three CDs tha. are at

| east 80%~ A)EE p%g?%‘g%ng? %}B?Sé’%ﬁ%#%trefbf: © 185 °PPHeN Ccal to the
CDRs of t heEaatari ablked itglt, chad rleaddgnorcoilithec ESRALR?drambebody.

I n anot her i t. of .t.he _inventio he_ant i bodi es_or anti gen

bi ndi ng poF1 GRactnevestt 5= R Bhe® Bad o8 Rt oE e Bro t eg: on
that is encwdedby blockieg vkd faleaeéiok cyitschhengrodset Bofden a hunman
VH gene ( ) ; [or (b) include a |ight chain variable
regi on th:%&fzs fggcéo%%g')eglfggf' derived froma human V kappa or | anbda
gene. (e.g., |anbdal Abgpeint expression of Fhe rgiehitbbelijeyobied he -
present i nMeRbEORebdicl el uf | sdvangl fbﬁf&%???dﬁ £Or12Xap7! e,

monocl onal _anti bodi es,” that include an effector domain, (e.g., an Fc
domai n), aSihREl PSERCIETEFHHHH fortber o PLf highrerl donanic Hoas

si ngl e- chaidgaganhi DagdiiRmzantvm) ,f eagnRNts 1 dbheapibbodi es~gan al so be
linked.to a. vari etﬁ/ of therapeutic agents. e.q}:@, anti cancer agents,
chenpt hera??é‘ét?’%«? s &P )'aNBP('JI?OGz%kFBbé’(“'R oS TeRF§rEtabel ). 17
| n anot herclaspechsopdlre ihBvenidionatisntitbasvistial edl miclfeign-aci ds

i ncl udi ng %ﬁ%ggugnic%nencodi ng an an-ti body heavy chain variable

regi on whifch- i § at 1 east 75% 80% 85% 90% 95% or nore preferably
at | east 99% identi ¥abttprtSEQtEDrMNG tRE.pHheriynyesitandn al so features

i sol ated LCq. agi hat A-nel Y e ' an.anti body
| Tont chalh VAl & el on Arche 1 Bt P M B A T s ok
95% or mRTespied ¢ dEyCRtPrERIn tgh JpdentihsaN-ter@musDPND: 21.

The i nventj QRe8pEnfi@At HERS 19X RhESEItQAnYRES S ahRCI A BBy of the
foregoi ng nuclelc acids_either. alone or in conbination féefi'lg{"
I

expr essed FFSRFEhETorendT L &Ft HFY)En=gd HRI3> 395R0G20 €

conpri si NGnsiuehe EXPAHELOHL \H2ChRESe is located in adUirdtabhedost cells
for expressing antibodiges of the inventjon jnclyde a variety of
eukar yot i cc“EggI%e{ T ,"E e%fé"tnscﬁ?%?mﬁa%|%ﬁn e?‘i’%t,a‘“S‘.“‘af.aF‘goni nese
hanst er oviempig CHORIZel(PgyathSOz0el ) s NPHyalione eettanscolptpl ant cel | s.
The nol ec . i i QR l.59: ax- L0 prokdaryotic
cells, e. :;goglﬁﬁgﬁjé%%h%n 81&(19.7’63% Hoa555 eq"f%gl%ivae)r%tsl.e%%%gi%ggb?eat ures

met hods i dMPrﬁh%i%Pg’_lt) heTh i?@éﬁ?&of@ﬁ antd mabhwiim_ip@rqni éns
thereof byrexpR) egsicRO=picd @16 B6iH% encad] ng aptihodhes,in a host
cell (e.g., nucleic acids encoding the_ antigen binding region'.
portion ofFPERS atti%BdyY It AP8E) alehet ikpdyesbe A0fe SEAYERFENL i ON

f eat ur eS aphyhis demacaroisaisl £6tmni RGludi=aguihe aberanmnt i oned
nucleic a i ment, the invention

i ds ., I n anqt her  enbod
br ovi des. SRTaHET GEREEHIHT I o Art GOUE™, RRVLKIBE 8 n,
]E)referabl yeebe t fres IBEN (ALKRF) bi s diatg egaren _'g&d,P@teﬂ_eﬁ@Ffﬁtahhy af )
ragment conpsis{ng,-essentia copsi sti.ng, o ragment of the
regi on spgﬁﬁng%%l an%%%%saffﬁfncé’h{r éé%{chug‘ﬁ%@f]t%ﬁ?%%?}&%ggmﬁéfsee SEQ ID
No: 91 whidemogsiweanitnipuilus seirepetdniyes 388ctiond08s of the human
AM pr ot ei ). fOStPLEEELAN -8 1R BGLS 3911408 L2FQclB-No: 1) . The

lus. As a matter of fact, NPM is a 38kDa nuclear protein



I n anot her enbodi nent, the antibody nolecules -(or VL and Vii binding
regions) are fully. human. Treatnent of humans w th human nonocl onal
anti bodi e ) veral advantages. For exanple, the i re
likely tosgg F’@rgzmﬁ%mnogem c in humanS t han non-hunman ﬁaﬁr:]l% fgﬁg{/@?ﬁ
The therapy is also rapid because AM i nactivation can occur as soon
as the antibody reaches a cancer site (where AIK is expressed).
Therefore, in a related enbodi ment, the antibody is a scrv antibody,
i.e., ESBA521 or an anti body col\/prl $ing a VL and/or Vii region(s) (or
CDRs thereof; e.g., VL CDR3 (SEQ ID NQ a) and/or VH CDR3 (SEQ I D NO
2)) of ESBA521, Human anti bodi es al so localize to

appr opri at 82SP4%5s OPnCRERRARSTAD? e-hetf peterimsy at Na%, Mendh urvan

ant i bodi escy & tﬁi@&@@:ﬁ@ arid@n4 %%y&&lﬁ@ﬁ?hﬁél‘éa&% 1ck-
reconbi nant and hi cPurl fied and, unlike traditional ther api es,

avoi ds t he* Pt @r\‘ﬁ’?g = #0% i n¥FY ot ARE rieft §élevvfﬂ9ﬁht Fedent |D@us agents.

Al ternati velyolaanbibeshies andis Hmanty hedyeaderdyat byes,af the
present i nYPzntl ,on be: produced by chenical synthesis

| n anot her “énbodi ?rg?f{ PRET TRRARABR D ABY; aezm SEPETIRS f or

treating as@:ammﬁg(a@érimlaﬁk(maﬂér@ Rdiyeaedd n3@eg4i ted) that can
prevent neopl asia. | a _sub ct ing wth Iigands of ALK such
as ni dki neof:'lg@ eﬁﬁﬁ? O]rc’rblwéL tl?P {%‘Vﬁfeﬁnﬂoqlﬁergg? Hi%ock
ALKsi gnal i tcpnmddieat ash byisge hete gamdﬁeneSpehtioﬁ:@maaiﬁgj @Recan be
adm ni ster ly opbination wth in . the art reco nlzed
anti - canceﬁg:a%e%tegkq{agfe Sﬁan%c’mosﬂ%? RotPERE: & Btjf‘ﬁ](ra

The ant | HeppgoNEN hlsforrnvéntquormhanrdiammeAEK pmm:cﬁquaérrdaﬁemed al one

or i n combi.nad swk &b & Kﬂggg?fﬁg?i@pﬁﬁﬂ!AdK 5f5ké%5;38r5$' ancer. agent,

e.g.; nethotrexate ahd th earures and
advant ages> W) ¢ hEengR/eALKokiBasel 1padeappatated fandnettepiicel bawki ng:

detail ed d@ﬁ@@mglm,ceamdtﬂé)mg,{g&&@l gﬁd &_rlll%&ar l,_,ggénqn of. the
Dr awi ngs € I nvention W | better derstood and

obj ects. .ot WlFH%/rFL’t"HS?lu%eﬁndf SVF?P]&EE‘QIe(%qﬂnYBeE%W -afparkat. when

consi der. atdsrzasigi ehtbpl ihe okohtwiay setaid edemeseri pbign t her eof .
Such descrfne%g:l on, n’%es refei{en ce to the anpnexed. dr aw ngs wher ei n:

Figure 1 shows & sc¢ fers 3F LHEDRTRTReALK "é’tSEFﬁ €6 ani no
acid pept imtsubtanthebPTRabt niirngiss tentdashedyits m@@eas ddre epitope

inatw F ureZShows
t he stepvvltl}sigrlil ?Jg?lggr?l% Eg?%rgéntlo%% W&%’Elwwﬁc’%ﬂ& WF?

portions t& émﬁq«leésmzqargzgsasvageemdetrmxbuasl@rcmdnam@t of scFvs
as terti arﬂls@bﬂCﬁro%eﬁ.ﬁgeaﬂ@k&sséézatéd%fﬂg%é,kgr AT -2 o aci d

resi due. Fig. 3 shows an experi nment erein the
bi ndi ng cKEFIREEALE lli:‘gkscﬂe AT 88X ks isecknrfsadenain tehat of the

f r amewor kahhaytwnagwatlﬁrcfnrdaarr that regulates 1 FE GhaceSROMS .

i mrnost ai ni ng of - trﬁ At Ig %Rg ted HeLa cells with ESBA521
(left panels) and -a po yc D o EERRKE5089 XF i3gRP panel s) .
M ddl e pamsbreszave meﬂ:@mnssaadaf mdimelmyy Ineglﬁbbmgﬂdaﬁce@mS and

Fi 5 t he ESBA512 t th
roved forroue Bupbh i BB RIE  RRIDA0ORY, Giisr et ner fo8nt | on

I n order, ﬂfﬁéﬁtﬂt%bﬁF‘é%%htMﬁ{nmﬂasammdbeumméaubéagyllyaamderstood
certain tepgs @wnbifstedel B mhig fact, taken together with

the lack of evidence regarding significant levels of
endogenously phosphorylated ALK in these tumors, suggest

that ALX expression in neurchlagtomz reflects its normal

expression in immature neural cells rather than a primary
oncogenic role and ALK in these tumors is not constitu-

tively phosphorylated thus questioning an important role



Definitions The term"AIR" and "Al k-1" includes the
human ALK protein encoded by the AIR (Anapl astic Lynphoma Ki nese)
gene whi chy QRAPr ane- spanni ng protein tyrosine kin
/receptorhwbsm@m The term "anti body" refers tm(éfﬁ-eg@ooozoz
anti bodi es and any antigen binding fragnent (i.e., "antigen-binding
portion,"” - "antigen binding polypeptide,” or "inmmune-binder") or
single chain.thereof. An "antibody" refers to-a glycoprotein .
conprising at |east two heavy (H) chains and two Iight (L) chains
i nter-connected by disul fide bonds, or an antigen binding portion
t her eof . vy .chain_is_conprised e hai n. vari abl e
regi on (atﬁ%g;\#gﬁa% L%llegrg{eai h‘&“%srsvgpyy%ned’ ggﬂ]g’é\r}i}ﬁ%ﬁ’é‘gr?o@&ﬁst ant region.
The heavy Nsvarhhelrrst: aAlK reigined 1isg coght | sedingbrtameeandagai ns, CHL,
CH2 and Each.d | N Ls conmprised of .a |ight chain variable
regi on (abbrevi %ﬁed n%g%o ertglmlrellgélSE?R/I_E)HQQ‘?\%IteaCI P?rg%%g%‘?a?tﬁ] Torist ant
regi on. Thé&d ifgind civerexprarstiant andgicost i suitiorpphsashoatl anndonai n,
L arve Vg ud 281 005 Gl b8 L REE SHROLK| ded ke, Legl ons of
hypervariability, terned co enentarity de- ermning regions
(CDR), i nteeddpbinasd (WRydke &§tdhs Hawewear ectimrenewmidreedyat er med
framewor K deegvans:liRlindeh Yol ath Mnlis GRIPOSEA QL 1l g CDRS and
car

four FR s, arranged fromam no-termnus to oxy-termnus in the

f ol | owi ng?L8r deffis PREVIRDRE2IERD 2 CBReraFRe.LhobRBi catRinvallve-var i abl e
regi ons ohmehBeoheawy (aikd i2gbt; ' shaiorg sahain & . binding donain
that interacts with an antigen.. The constant regions of the -

anti bodi es may nedi ate AECBYTREGLET A SPARR FoyPELEMRITLEBE host

ti ssues ofokagtmitd, of ngllietil Agt oA in@AS1 EethleS afhighﬁdyi REL8Y St em
(e.qg., 'etfectaqr cel and the first gconponpent .q) of:the

cl assi cal L%Sﬁ%&élﬁgﬁt L%%/tstog%ers very ilmlterg)?ﬁﬁr?@%ga?ﬁﬁ"é’é‘ﬁ- bi ndi ng
portion" dPowsrsaaRPPBbdYI(lGinde npinetiandliteadyipoy haoa"Yedref er to one

or nore f o0k, An j in the abilLity.to
Opeti {1 capPame o ofbuf Wef R 00 WeyaBBhe L Shflotd Spllhnlad 26f0un ¢ nat
the anti geH-BHYREAGS fAINEEFSN B2 andafff4s0dFF cdiv bddpeidror REK. by
fragment ssofna tfiub| Mgl B gokihadyy R S

0

enconpassed withi'n the term "anti gen-bindi ng portion an anti body
i ncl ude (PP EEHOPRRIEAt FRSPhEHEOES e tifh agiRsRRpTeBh Siagit ng of the
\ Couanghcuh fhrmireSsudi igs apéf Alick? fdmgmanteeR Rival ent
fragment conprising two Fﬁ%afr.a rrﬁgts l.i nked by a disul fide bridge at
the hi ngeSTEg S Pt PTF=ar Pl TEAGHeIRe JGRER s (FNG=8 SEheoVH and OHL
domai ns; leaguew Eevé r=hgwentRNFORSIdSHistgial ekt S¥ioanst Wrirkdonai ns of a
single ar i.h¢ e Lngl e domai n or. dAb fragnment (Ward
at al ., (%ﬁ%ﬂ%ﬁ% gpu‘ gg%n%4%)“§%6§é %Séh‘%a%‘?‘?ép"iss{;}ée o‘?lgﬁa@ﬁi . domai n;
and (vi) Wre Sekateratahpt eifemozmht yadjetentribriany t2&ueedbont (CDR) or
(vii) a copbizpabl onmafnbwaod, - i it od, %EB? ' y optionally
be joined hy a sz/nt hetic I i%(e?igﬁ%.rﬁgren%ﬁe? a %%%lﬁe t wo

domai ns of "H#IRE BEe f9sHirent LT 2aRdtARnt, and erepygeentt ;v WBylsepar at e

genes, theyaranebizddmbadl 416kal f& R, Ao IBLAOIS, Y a synthetic
i nker that egzbl es, t hem t]g s%e n'?d%_l as_a single protein chain in

whi ch t he® \F™2antPYE™ &gt SRPSHaIP t Yo rHE TRIAEVAFBN AT ecul es (known
aS Si ngl exmpdpioniE\beleerPulr SeeepograftBetiiRls . afhed 9B} s SE-ence

242: 423- o LAk o] I 98 Proc. Natl. Acad. -Sci. USA
85: 5879- g@g%efi' g]gud(;}%%%i ﬁ%rﬁéer % %%%%gnt% Boti%eSTaF HPHYEESt Mtisfded to be
en- . conpusstddwith phese twerm Celits genviiendt Negpar tivded =@f an

anti body. SE Ad hody, TEQL.S; -af tai ned using_conventional

t echni quelséLbﬁom to thgs%gﬁgﬁkﬁﬁ% :Eﬁg (&8 £ OF ;Lnsd e fragments
are screefwef bynen icelly shewt Heasivelhvniereasedirapophbaidt. anti bodi es.

Ant i gen- biradh, NELIPQIHG 0P 163RAnBes PrAdyesd Y Lesqhinant  QNA

gignal that is rate-limiting for tumor growth of UB7MG



The term "Kp," refers to the dissociation equilibriumconstant of
a.particular antibody-antigen interaction.' Typically, the antibodies

of the inw dto ALI( with a dissociation equil

const ant (%?72!)0(;)’nl ?dlﬁess than approximately 10-7 M suchﬂéggé]#%bsgoo?’ﬁz
approximately 10-6 M 10-9 Mor 10-20 Mor even |lower, for exanple,

S. determ ned using surface plasnon resonance . (SPR) t echnol ogy in a
Bl ACORE i nstrunent. The ternms "neutralizes ALK, '
"inhibits ALK, " and "bl ocks ALK" ar® used i nterchangeably to 'refer
to the ability of an antibody of the invention to prevent ALK from
interactin th_one or ret t ands_and, [ _exa I e,
triggeri nggs%\%gqnéln y%%%sﬂrf%nﬁug? HA . mﬁ'ué FH® et ei ¢ acid
nol ecul e, mle:‘flmtiohmf mmc Bmgmmﬂz.ag cajsid.d?NA ﬂqimﬂhmg aB-nucleic acid
nol ecul e ”E‘y elrgnn randgd é)r[c izitlr apded, but

pr ef er abl ypjfs oubl 878 ran edelﬁ@ % l}rCPél SrRua $8ar abl v

| i nked" whetentts.is placed into a functional relationship with another
nucl ei ¢ acid sequenc E ta o] nhancer is
operably linked to ae%éa?%%é%ﬁ“ u{e%ﬁ%el i %t n%?:?yecﬁ Te ?r anscri ption
of the sequemoe. and mallgnant pﬂimamtﬂﬂh@ﬂctamzdsuthhm tleucm

"subst ant i oprl gy t n

desi gnate seéqéugﬁces t g?g?)?aéﬁ?gnh%ﬁ%%tg gﬂa?‘{%ﬁ%d‘l ﬁg corrpared
are i dent i ¥&HterR) EW%@pPQErY@t@ n@tlaé%ftepée Preferehbial 1oy thiel et i ons,

in at |east..abodt BO0MLhL0e el g0l ides, Jpsual Itﬁeagrallﬁa.@éen?‘bOUt 90%
to 95% and nore preferably at |east about 98%to 99.5% of the

nucl eot i deS2IALY ot AHEEGR) SFoERANTRIERL hedH 0GR ekimrs BHen t he
segnent s’ widilFeBybid dioto w@dﬁrarsjegpmymgtam ot #af iRReCgnditions, to
t he conpl errent of thea%trand Such hypbri dléatl OE condl t| ons are know
in the artt™°Ihd°Hs & 8da5%r°§'ryt°‘i“?lg éé’ﬁf’on HeoRLLPP Ta.

The per cerfrimdent aid seebtnéery glnobhaguens eshdws 1at{1mab&@dsumfr t he
number of identical y.t he seguences, faking into
account the %Tn% fc%%H& %Q?ﬁerdﬁng d%%e% &3 lgegp?nv%l ch need to
be int rodd@@@lﬁ?@rl&){ﬁh nﬁhemlhoghrremtaoh tﬂwez tgmegeqmgemalﬂhe

compar | son;at SaCHENGES,AACdeheLRAll a8l 1BRE C Ao dBAM 1Y

" bet ween two sequence$S can be acco |she usi ng’ a mat hemat'i cal

al gorit hmpl&és ®@scribed in-the non-l1inmting exanpl es bel ow.

The percent identityynbesnean:tue: nuekool AR 86GHENCASs AN be
det erm ned usi ng, thq%?Gi«ﬁﬂPro gramin the GCG software package, using a
r

NWBgapdna. S ke nif &g ¥ PRI Jﬁ?r%?l%arsooﬂe'opa%la or' BO and a
| engt h weitght afd Jc;an2 ,e:@ancll thB, 1D:Ife expdtitarpRr €enh 3 aienthd yobet ween
Lo YEL SOV, AR BG5OSR CAD haR dectel e hed 25
(1989)) whmeahomcwéedﬂm persat embtpnttmealdmesé\l_lﬁﬁzpcngm:am (version
2.0), usi AMZA eIt e%gggﬁ {,abl thpenal ty of
12 and a S’gp pgnal typof 5 |t|co% Iﬁ'ﬁl’%gercent |gentolejty bet ween
two am noTa&ive S%Wéﬁ@%%tc% B@l%}@teér W%si%gﬁﬂﬁéﬂ&k@d’l eman and
Winsch' (0% N\bh1sBire eafﬂg)s:ﬂ)ﬂé i3 Ei@gﬁﬁ&:slfgﬂiéﬂi%ﬂé}ﬁacﬁshas been

i ncorporated into the sof t war e package, using

GAi[P ram-in the
ei ther a BPEESYEn 6587kt a@F T PARPSO- NS kemnd - aTEj%an\:}skél ght of

16, 14, 1%011&95;1:51'& rﬂisk(ﬂacﬁ:oﬁnﬁe’h‘dlﬁﬁ]gi fh.s\/\/@bcgbéuﬁ td, pesred, 4, 5, or
he_nucl ei.c aci d nd %@?t in se uences. of the present

6.
i nventi oncéﬁﬂl‘feﬁ’ﬁ hEF TR HEH® rga Yelmagii9e AER %0 perform a
sear ch agdacnst¥yR}bland. bitgisghaSeeltedelf (Htagxagphﬁt pllestblizlsy rel at ed

sequences, Ogggmssg%gg?g%fp %PF%% 15?1;3}%5’%;1-}359 n%(?)t he HR%AST and XBLAST

prograns (vVersion ol .
215: 403- 160rs BiASPtnhetectlicdels almiched n@aglbe pﬁtﬁ.‘larrr@cbwﬁxh t he

NBLAST *Pg.0g% AMe13CRhG T th00en iU MU ST 14219 ohh Al DHc! eoti de

along compact white matter pathways. The primary reason




27 Al ternatively, in another enbodi nent, nutations are
random y introduced along all or part of an - anti-ALK anti body

codi ng se h as by saturation nutagenesis, an L, Nng
nodi fi ed gﬁﬁpﬁﬁwﬁﬁgﬁtibodies can be screened for bindt%féﬁk#@?@@&hA
"consensus sequence" is a sequence fornmed fromthe nost frequently
occurring amno acids (or nucleotides) in a famly of rel ated
sequences (See e.g., Wnnaker, From CGenes to C ones

(Verl agsgesel | schaft, Weinheim .Gdrimany 1987). In a famly of .
proteins, each position in the consensus sequence is occupied by the
am no acid occurring nost frequently at that position in the famly.

I f two aniwhy Tacrdsaticteutreanprgl Ly Hossdbéat 1y beshusretheabiu-be

i ncluded ip,the ¢ e sepieReeloly EBAELENGReholdinobabl es and
figures pro- vide ereln a consensus sequence for t ant | body heavy
/ |'ight cHéienPrampab|GomegharrrEbRES )2%eakS ber @l ctaeeting dpei mal

al i gnnent %fkyﬁaeiﬁgiag%nesi.gné%%ﬁﬂm%uq.f vhlCoar bghl & giggi. on CDRs of .

the anti bodi és whiTth Tare reactive agai nst epitope 390-406 of the

human ALK-HiepEst epep some response. The term "vector," refers to a

nucl eic acid nol ecul @16 enete t4-ANENOEL i gheanRt R AEcdei c. acid
to . which it has been linked. . On e of vector is a "plasmd,"

. . One _ty ! .
whi ch r ef efegarg1ag e EPAR %&B’ﬁel%t%ﬁg%%?w'l 5bt° i9eB3%thi ch
addi ti onalod2fs SegiRRiss afpyoditieki St adr-Aneddei by .ofnvector is a
viral vector erei.n additional segnents may he .ligated into the
vi ral genoﬁ‘?é’f"*&?’f a‘iﬁ}%g‘&’{%ﬁ?%}“%%&&ﬁ e ot duf H‘Eg?‘éep'l i.cation
in a host megkl of Ntwrnsbicchhéhey apeldnst wodut edxfre. gh enbantwer i al -
vectors hauing.p pact el alarlaln.of (Leplieabion and epi soml
manmal i an vVectror 551. er-vector sap( e.d., noneépisoral” mamal i an
vectors) .cadcbeasimmegrcal del dxprest taegdnbhelagigta Mast feel | . upon
i ntroductign into the Boster 28xC&ld1g BEOd AL AL of epldgat ed al ong
w th the host genhone. i The term"host cell” refers-to a
cel | i nt o Bl BRLAFPTeRPRES JIVRCVER FOPARASITHESR TPTE FEdUBER.  Host cel |'s
can incl uggrbast Siddles BhE&/RDLALibdehARtadierddi BBEL GBI LeryPacteri a,
whi ch are susceptjible to transformation, include nemhers of the
ent er obactiePr abRaBEHCRPREOSEF o¥ I S BPT ESTHEr i CRE £HEOFH. 1T
Sal nonel | &a1Bestidraegaglicilehtass Bacthé usiss whbbbits thPneisTeEoccus;
Streptococcys,. and.Eaenmophilus.influenzae. Suitable m ¢crobes include
Sacchar onﬁfggébeffg\c}i’lh se?’a%argrqﬂ? ?-%ﬁf“%’ega% oris. thé%ﬁ"a%?‘% %ﬁ)mal host
Cel | |i neSnbncpide @H@:ﬁm deseto Mampberit@ugryizationnelsyt and NSO
cell's. etter t moftggnééyggﬁogtééﬁ;%réd"é&r%@EE”&MQ t@ngheﬂg!reat"

ment," refer to theraPeutic or preventative neasures described
herein. Treabkbehoigedt Mriidedientanddap| oy idedy nfmamentgrrardda

subj ect, . geNaneestLf agithet teat IRAhd-Bhaidkt bodnQf otk present
invention, for exanple, a subject having an ALK-nedi ated di sorder or
a subj ect ‘#Ro> 3 14%%at BF PIEPSERftEFe? o1 apeorRErceiitErder to
prevent, eHEes sfeltay, reeditee.t he severity of, or aneliorate one or
nore synptons ofthe gi sorder. or, recurring.di so_gg\% ,.0r 'in_order to
prol ong the survival '9}6? vaergu%']“%éctegb%%rne %ﬁ.ﬁ%to’e gcf%dﬂ'elahlglf‘%e absence
of such t téatwsntunder physidlogicdlheot@rimhchAl Kndbdhitatethati $or der”
refers to_dise o k o) [ Lt h AL Knedi at ed
cancers QF“#%W%S.'%%%Z%@Q%F&% %ng{érér%gﬁ%ﬂn‘gd%g%ga%ﬁlsg@ er" refers
to any di serdeseatnenbnsting padigressyoprotorie-jrbedled emtd-of the
synptons gf gy cha/eaulfies.ohhesRarkhel pa&&ggpgétﬁg&f '%a&geqnger y
ALKnedi at ed disorders include, but are.not ITmted to, for exanple,
cancer, i AlBa¥g jigtyrared gin &b axitbrgenesig of these tumorsTigE term

"effectivegodose: enitedd agt bysoriosagss d=efisr sall® «apraydawat sufficient

to achieve or. at .least partially achieve the desired effect. The
has been found with high Significance in melanoma cell

lines and breast carcinoma cell lines (without being con-



The term "subject” refers to any 'human or nonhunman ani mal . For
exanpl e, the methods and conpositions of the present invention can be
used to treat, @S {!ect with a cancer, e.g., gliobl as“i@[‘/cmoowooo 02
Unl ess otherw se defined, all technical and scientific terns

herei n have the sane nmeaning as comonly understood by one of
ordinary skill in the art to which this invention belongs. Although
nmet hods and nmaterials simlar or equivalent to those described herein
can be used in the practice or testihg of the present invention,

sui tabl e nmethods and materials are described below. In case of
conflict, the present specification, including definitions, wll
control . | staddiitvedn, Phdf@hmvmtsed)s (Dim}tshadsz amheeiantplmuaae

illustrati ri ous spect s of
the invent ané):l;%g gesc;}%egﬂa 5 % %?uPa etdg |n tﬁ}é{ﬁf o1 ow?n
subsect i onke nathey wmestl@odhe Hamaan:Mpmeushmiﬂodammﬁ
preference hanOas nmbined at will. Further, depending of
t he speci f?%ﬂb%bod?nent e g%t%e)d definitions, enbodinments or ranges
may not apply. W09515331/U555¥ﬁ%’25p|de5@m5331\tbﬁtqrbmlpgomddes in a
first aSpegéqa?é?m%H%'é@%a%ﬂﬂér[‘%u%‘ﬂ&&%& ALl QEEI%lcﬁaézge ant i body
conprising a varia heavy chain a sequence wt | east
50% sequenERATFEAEA tiP (et ﬁézs%)q(@@ﬁc@%E@rW@Sqf@l prameleter ably, the

sequence i g iek¥nt Sialehl aaéar@% WEAR tiﬁ%) &%heﬁa mage preferably
at | east 90% Most pr ef er abl CDR3 has thée preci se sequence of

SEQ ID. Notrapgement was eund g, br&lqars@fzé?%%ﬁ EABBAE RSSO he

present i n]lﬁ‘]'fpheﬁpﬁchﬁ:oaﬁhhbgﬁ}é bipeEapeehd) Gl kirbfoddie n ALE
protein, i oes not bi nd ;o the u1§e LE protein,” whose PTN

it
bi ndi ng si 1fe t&ﬁo??errsoni i BRFy-24 PFGERIR JHERFLE to t he
PTN bi ndi nlglrmsEegéxﬁEQheir@m&\Eterl):h@fmgeﬂm)nmm Abfor=ptvei n. The human
i sol euci ne, p t S I n e RaLiate is_an al ani ne
in the cor r%sspoelgéf néda%%ﬁc% 95% té% kl?sem%' Seﬁ@ us:]%n PIRtTBo ody of the
present i n(AERYABR Bwiobecand u=l11 Plretrﬂjtﬂh aﬁﬁnm@yelbhtweerbsalsm ant i body
fragment, suchoasifor exanple a scFv or a Fab fragment. Antigen
bi ndi ng fragnents are well known in the art. Preferably, a.scFv-
anti body e dell-length ALK sequenpp UfcBoientes AnaPEFY9421i ght chai n

are conpomlaiear\mrmﬁwegﬁsﬁgr@ama ?ﬁ%&és" ng éhr ee C{DRS
m nan Yy Lnvolve LN anti gen

binding T EFé’Iﬁﬁ‘?FTB%T@ B%V\lh t?l%t‘?ﬂtegg?ﬂt”GH@%:’ntein&th(]:B‘?TpWeé:@E B3 domai n of
the 113 tyqﬂzeauthgidVbhdommmdmanréiurdngéﬁﬁhﬂ ihyPEving a break- The
Vii and VL_f. xt ti bod,y f_ the present vention is
stabl e and so?uJb so as %‘F}%ﬁ PUnct| gls 1osgs rjr“iﬁetrr’saggi:lciﬁ

reduci ng é:mntrtwrié?ﬁ NPMr%Mér%tLynlstem—lsneme.nf patrmm:r leadples-t hat has
previ ousl ypegnrisoka SGEESIY refeyred to as
the "Quality controF systgar/ﬁﬁ(Au erﬁﬁ/aur 5% é%(&tﬁ%]s Aﬁ{Sl Auf der
Maur et alPTOPEER)EYTPRENS JERATEETRACPERE #frda%é%?@s cdereef'deduced for

exanmpl e f rom SR04 Dmcl\tbr ereseabekomdr 14BBAE: the bhalmar k
portions are [e esent ed non under | ined_and, strai ght | etters,

whil e the nE%sS%? LEIA0RTIUCREEE & 2 EReld idiesrosxudhce is in
italics. also discloses aheetawt] @Ddﬂeﬁfliﬁi&gpéﬁsﬁ?&n’cl aaﬁﬁﬂeon is able

to bind a id ALK pept.ide,  of a.sequence that is at
| east 75% ]fg%? bgg o gg} ‘83@“ =5rt %r%’st preferably 100%

i denti cal WH&@%’%E@WMSsﬁﬂscﬂasemdé.LKlasTiﬁc&pseﬂuﬁ\ce is also
referred i nigue in the
entire hurtrpgﬁgg%ﬁ}% n%e%é??%%%%gﬁﬁglo%gse seque %82 }I’I es in.2 out
of 16 am metakedss.iard WO2 0604t desr3bandtie atetposidn @f 7 i nst ead
of I or Dpeespgglihvely. Preferably, the antibody of the present

i nvention b| nds "human but not nouse ALK, i.e., is specific for the
Disclosure of the Invention




.No. 10, SEQ»nID. No. 11, SEQID. No.. 12, or sEQID. No. 13.
Preferably these defined CDR2 sequences are preceded by the am no
aci ds resi ol l owed by the sequences of SEQ

so t hat thgggzﬁ 7|Aj|r24eéi@:DF%2 i s defined. A preferredﬂ%ﬂ{oa%ody
of the present invention conprises a VEX sequence. of SEQ ID. No. 4
and a Vii sequence of SEQ ID. No. 5. In.ScPv antibodies, the domain
structure can N112-1Thrl i nker-VH COOH or NH2-VH-|inker-VL-. ' COOH;
preferably, the |linker has the sequence SEQ I|D. No. 16.
Alternatively, the variable regions represented 33 by SEQ ID NCS: 4
and 5 can he engineered into a full length antibody, e.g., 1gG or

| gM  Const ant regi onHeswiet, abt eld ar genetﬁmiobgemi tdi the Atarinabl e

regi ons of |9 are nown in Wthin
t he scope o J;E?he é?él%le 5 nvenTl oaﬁldi E'O{[‘%e eugueltl Ddlyhgraﬁ"ll%g? or
anti body déeriatiive, ashizhrbdhdansrt homeaRl& dragpiostizcviial .
Preferably 0duGt]Qn - i C et nt of
cancers ora]tj%%gjr Fs\)'rllgg g‘%dv’ﬁ%sgg d&él—ﬁg' ﬁ}ﬁ%r%ﬁrggésléq%ngé c[al ody can be
radi ol abel Feblwsengetediaondvkt ddw digradtitdmding doalbemcrﬁgALxm sis
particul ar by, up) aa@és éé&r_&bemné 3L06L 1 AGa Bﬂﬁ& %gﬁﬁrxfh
t echno

blodlstrlbutlon st udi es reconbl nant nakes it
possi bl e t sogeheffeats i e Weidingas e@ﬂ‘?ﬂ@o@fmﬂ'apfa@@tvlgénes to

nodi fied tgy] rgisdqggl NS 'thE0hi EXAAR BrsdtSOBY- AKX QhidWSia@naWher ei n
the scFv is:specific for a tunor marker protein can tar%lot the toxin

to the tunbt, EhaFE ehérrski 80 cafsBY EJRICx? 1%y St&ireh 2081 bet ed
therapy ressld prefetiRl sobeeihate eeﬂ@emtrl@baprbxoangyﬁﬁyO&angentS or
r adi onuclldestln tu r ndlb cE‘?uld Lbe sen the toxicity t g -nor mal
tissues. a AR5 RYet &Fr 8 %‘rﬁ&&?ﬂ%’?ﬁ OF e Toree8nt

i nvention ide thet t@ﬁ'd)anltibuéﬁd:du@ﬁuaei rieAl Abaiotaf ateileeissotis t unor s,
pref er abl y T urgb&@getrogﬁtlgé tge%%g%esr hab.-domyosar coma, breast
carci noma, ne pancrea ¢ canceér, B7cel.l non-Hodgkin's

| ynphoma, thyr 0| d calNe’Wnoml orgigyl o cﬂertpllememig tbepeiamgimgtill

retinobl asfon® e, By G+3ALE 0B, 4 P(rgﬁﬁne %ﬂi‘&?rml? éH?am%aHSFé
pancreatic cancer,. preferably glioblastoma, neuroblastonma and -

r habdomy 0sE°CERH. SPRFBE pre sico HeBFRL RO ePFPIeRES beiddantit ed i n

many soft #desus ﬁéﬂﬂ&fe%téa-lb}etth@ featdQ4) tndulik- LepatiReALK has been
Furthernore, the antibody is preferabl y

found in these F g%

used for ¢ Wn? EIWBpPEfaerSFgﬁe?%e P&cat 5285t ARht of
glioblastoﬂﬁumlﬂﬁ-to the sequence ABOI lTer. nspentpeéfdﬂaelpresmmt
invention-is to royide DNAs uen encodi ng. .antibod of t he
present i nventi 5‘% ngﬁﬂiasﬁﬁ & prggﬁsatr %@fl‘ cg%‘kpggé Bce')sﬁ v 8t B

ESBA512. ( SE@ERERNy atO)edst pﬁEﬁT?Moﬁéiseve'eSElel? Nezid@ntdbodhe sequence
i ncl udi ng ¢he .EBASER ceding. Ba%?‘gﬁ% _Ther gj,n, the ESBAS12 coding
sequence i s under the control e pr onot or “and the reconbi nant
gene product is usuaFFyO%@TPPéén%iferthﬁc#%b@i’tm’-dﬁeelgﬂnot her

preferred mrrelsﬁgwﬁcqcexeﬁ&seﬂeoaf Vel 9bves RAKE0N : MBgi ey n the
ESBA512 se uence Is his- for sinplified urlflcatlon (see

SEQ | D. No: 2895 b7 & IP&rEe céPFm%ﬁlanyh? W@KESWPEHCOGI?%
sequence) . epmepgermsnﬂedmﬁr eStafSd etwedhly Qo hosiscelsointo the
ition [ession vector COFT'pI’I Si ng

Bat o DA Sidehed o5ae St 2P B5zsRe PR BRe rOPrest wiiH-an d

expressi ontopgctr-~459, pLBv-sbed. 56-efser, absy-609ai sohast, cedd- is an E
coli cell Yef. .an t p i nvention
is the prO(Puétlj%Dn 5P e ggtr?tol’ bg%é;e%‘o E&? 10%ée {beoo @gﬁf‘i on,

conpri si ngt1®ar124q.ng20hel Hdst 13@0414@hat14@-ﬂ.samsfwr nredowetzlo t he

expr essi o, eql ofrf Bhof d:g ant éx@_\PQ%teWer gngdrg at allow the

synt hesi s of sai d antibo and recoveri ng rom Sal ul ture.
thereof. In one embodlment the antlbody or antigen

binding portion thereof specifically binds to an epitope



SEQ ID. No. 2: RDAW.DVLSDG-DY ESBA521 CDR 3 of VB

Resi dues obtai ned after random zation are underlined. SEQID. No. 3:
ATVDNDKWG\y ESBA521 CDR 3 of VL. Residues er
random zat | 8ﬁ0gflé46&%derl i ned. SEQ I D. No. ;@%@Ai&l&%a%&
EVQLVESGGAE. VQPGGSL RLSCAASGFTESSYAVSVWRQAPGKGL EVWSAI SGSGGS
TYYADSVKGRFTI SRDNSENTL YLQWNSL RAEDTAVYYCARDAW.DVL SDGFDYWGQ GTLVTVSS VH
of ESBA521. CDRs are underli ned. SEQ ID. No. 5:
QBVLTQPPSVSAAPGQKVTISCSGSTSNIGDNYVSMWQQLPGWAPCLLIEDNTKRPS

G PDRFSGSKSGTSATLAE TGLQTGDEADYYCATWDNDKWGVWEGGAE KLEVLG ' 36 VL of
ESBA521. CDRs are underlined. SEQID. No. 6: Al SGSGOSTY1ADSVKG Vi i
CDR 2 of ESBAS23iRBEQSEBenNG1L7: candiNKENDRYY ABRSHGKrag#egbRoD of scPv

265.1 SEQ,| D, No. DSV oFi ¢

SEQ. 1 D. N(?he TR, ’kfﬁé%?@%ﬁ%% %‘¥§é\éh2h%@$9§c%v ) 4568EQ ID. No.
10: .. R DSKEYYADBWG 91 \AHoveDRuZnmfacs dPveidies SEQ ED, 408 051 1:
ETSSGSTT t . ARSVKG » Mrly PR 407 SELFN A8y dmino acids 391-206

(SEQ. ID.No: 1) of the ALK protein (SEQ ID NO: 1). It is

understood that the indicated range is not to be consid-
ered as having sharp bounderies, but that the antibody ox
antigen binding portion thereof may bind or partially
bind in a region closely situated to or within the
ligand-binding domain of ALK. Preferably, the amtibodies
or antibody-derivatives bind to an épitopn of the ALK
protelnﬁgf 10 to 20, amino scids, in length:

' In another embodiment the antlbody or antlgen
binding portlcn thereof can be characterized as specifi-
cally blndlng to an ALK proteln with a ¥p of less than
about 10 'x 107° M. In a particular embodiment, the anti-
body or antigen binding portion thereof specifically -
binds to an ALK protein (or fragment thereof) with a.Kp
of at least about 10 x 1077 M, at least about 10 x 107% M,
at least about 10 x 107 M, at -least about 10 x 107%° M, at
least about 10 x 107 M, or at least about 10 x 1072 M or
a Ep even more favorable.

In various other embodiments, the antibody or anti-
gen binding portion thereof includes a variable heavy
chain region comprising an amino acid sequence at least
B0%, B5%, 50%, 95%, 98%, or more preferably at least 59%
identical to a variéble heavy chain region amino acid se-
quence as set forth in SEQ ID ﬁO: £,

In other embodiments, the antibody ox antigen
binding portion thereof includes a variable light chain
region comprising an aminc acid sequence at least 80%,

85%, 90%, 95%, 9B% or more preferably at ‘least 99% iden-



.SEQ ID. No. 12: .NTGGGSTYYADSVKG VI1 CDR 2 of scPv 33.11 SEQ ID. No.
13: NTRGONEYTADSVKG VI1 CDR 2 of soFIT 4.12

V02007/ 1246505GH, (4007/ 000202 37 SEQ1D. No, 16 GO0GSGRpRSARARRHRaCS

Li nker connecti ng and VH . SEQ ID. No. 17 YYADSVKG )
C-termnal half of CDR2 of ESBA521 and its derivatives. SEQID. No.
18 DAGQ AVAGTGFDY VII CDR3 of FW.4 SEQ ID. No. 19.

QSVI TQPPSVSAAPGKVTI SCSGSTSNI GCDNYVSWYQQLPGTAPQLLI YDNTKRPS

G PDRFSGSKSGTSATLA TGLQTGDEADYYCATHDNDKWGVVFGGGTKLEVI GGGG
GSGGGEGSGEEEGESSGEEGSEVQL VESGGGEL VQPGGSL RLSCAASGFTFSSYAVBVWRQA
PCRGLEW/SAI SGSGGSTYYADSVEGRFTI SRDNSKNTLYLQVNSLRAEDTAVYYCA

RDARL DVL SEEEDYMGEGTEVINES Jéaht EEBAB2IeI A PREMIAMSTI4NE8T | i nker in

italics nce as set g@%@hlig-sﬁﬁllDZQO: 5.
OSVL TQPPSVSAAPEXNTI SCSGSTSNI GDNYVSWQOLPGTAPQLLI YRNTKRPS
G PDRFSGSKSGTSATL GIERGEF B §SE%%3V\F¢’%%*FP€E’ | BBCG

GEGEOGS EMQLYESGEEY QRASIRL SGAAGEE! HSSY AVBUYRE¥
PGKGLEW/SAI SGSGGSTYYADSVKGRETI SRONSKNTL YLOMNSL RA. EDTA

VYY
RDAG AVAGPEEDYRNEETESFYES o™ 45 17E8DRE AP d URGar | FFB " Fi Rker in

italics 1east 80%, 85%, 90%, 95%, 98% or more preferably at least
99% identical to a variable heavy chain region amino acid
sequence as set forth in SEQ ID NO: 4 and a variable
light chain region comprising an amino acid sequence at
least B0%, 85%, 90%, 95%, 98% or more preferably at least
959% identical to a variable light ¢hain amino acid se-
quence asg set forth in SEQ ID NO: 5.

In certain other embodiments, the antibody or
antigen binding portion thereof specifically bind to an
epitope that overlaps with an epitope bound by an anti-
body or antibody derivative of ESBA521 (Seq. ID. No. 19)
and/or competes for binding to an ALK protein, or portion
thereof, with an antibody oxr antibody derivative of
ESBA521. In a related embodiment, the antibody or anti-
gen binding portion thereof specifically binds to an epi-
tope comprising residues 391-406 (SEQ ID NO: 1) of an ALK
protein, or portion thereof.

The variable heavy and light chain regions of
the antibodies or antigen binding portions thereof typi-
cally include one or more complementarity determining re-
gions (CDRe). These include the CDR1, CDR2, and CDR3 re-
gions. In particular embcdiments, the variable heavy
chain CDR& are at least 80%, 85%, 90%, 95%, or more pref-
erably 100% identical to a CDR of the ESBAS21 antibody.
In other particular embodiments, variable light chain
CDRs are at least 80%, 85%, 920%, 95%, or more preferably
100%, identical to a CDR of a variable light chain region

of the ESBA521 antibody.



SEQ ID No. 21 38

cagt ct gt gct gacgcagccgcoct cagt gt ot goggcoccagga

cagaaggt cageahehQshgat coggaagcacct ocaacat t ggcgat aat t at f@ycm2007/000202

t oct ggt accaacaact cccaggaacagcccoccaact ect cat tt at gacaat act

aaacgaccct cagggat t ect gaccggt t ct ct ggct ccaagt ct ggcacgt cagcc

accct gggcat cacoggact ocagact ggggacgaggccgat t at t act gcgcgacc

t gggat aat gat aagt ggggt gt ggt t t t oggcggagggaccaagct cgaggt cct aggt Nucl ei ¢
aci d sequence of ESBA521 VL CDRs aré®underlined SEQ I D No. 22

gaggt gcagct ggt ggagt ccgggggaggct t ggt acagcct ggg
gggt occt gagact ct oct gt gcagcct ct ggatt caccttt agcagct at qccat g

. agct gggt ccgecagget ¢ CEGEG AT G0 c Paabtggat REcReeias t antage-
aqt qqt gqt ageacat A tacCagast a0 boRRIRYC S S iGREC A LhHICAGR »
gacaat t ccaagaacacgct gt at ct gcaaat gaacagcct gagagccgaggacacg

gccgt at at t ACBYTY t gt T GPE qFalGE Gt GHET Gic 't Geleer-

t act ggggccaggynnceet ggt Caung) Censt ¢GeNue| RizGrashy seguesne of ESBAS21
VH CDRs arssunderl i ned SF?E%&E No. 23 ,

cagt ot gt'gctgat gFaget ottt J¥ ol YeggiteridGga to @ CDR of a

cagaaggt caseatatlec hget g cflgdageasidrC oaachd r3aagat aaidt at @@ able

t ect ggt accaacaact occaggaacageccocccaact oct cattt at gacaat act

aaacqgaccct géghgtgéjt é%t%%:ato ?ﬁéﬁcﬁrﬁ’g&gﬁﬁa@&t E’Fg‘@@%c{fp@ég?@t

accct gggcatracdggdastt calfac 8§ g gamygagge cgabat t RedfgagbUaamos,

t gggat aat g g g LEcgag ggagcaagct cgaggt ¢ct a

ggt ggt ggt gg?%g%tcgg gg{) g%t_ggt %Eg?t %2\[&33%3—5%3@@5 e@&%%ggg%%tc’f

ggat ccgaggtir 5ER§at gregtedyggggaggct t ggt acagect ggggggt oc

ctgagact et ccl gt 0Cag0she LAl TaCRll L agrage Labase A030c1 98 1

gt ccgeccaggct ocagggaaggggct ggagt gggt ot caget at tagt ggt agt gg

ggt agcacat 2etisegea CER GAR egYtIuEc Earreaic agagabTatin- 39

t ocaagaacaenieghal ciigaraabgaacaieatd agades SRaRcagggC chha

tattact gcgggegt gat gcgt gott ggat gt got tt cqqat gget t t qact act gg
ggccagggaa%%%c’t ﬁgt@%c%&?‘&%gg}&a)g’gl@e?ei@%ﬁﬁ duéhe “PF= ESBA521 CDRs
are under | thxedartabike hebnyi B irC Segion of the Esﬁbﬁl.i'ﬁt@.@bhﬁn i's now
further descy/ibed, py..nmeans. of exanples: _Mterjals and Mthods

In gener al-l,él%{/ﬁg %%gcttl'llr%@g?ﬁ? htg‘%r Rt %ﬁ%%t%ogn &l 8¥8: unl ess

ot her wi se. ¥5kderanerk nrefiveabioriabst cclemicfeels tof thherprt by, tHwl ecul ar
bi ol ogy, . r&caohi pant - PNALL e QQY .z | ﬁg\%p especially, e.g.,
ant i body .t echnol ogy;g, and stgttr?le é’?g c%feg ni que%%¥né%%ﬁf(égpti de -
preparation. See, e.¥ 2nSiRBF cwbodfpintsefi birrl Ivvanbidms, thel ecul ar

Coning: GakdbSpréNer Hatbedn ﬁﬁexﬁg&&f&@%@}@@@)(;a>A@%i body

Engi neeri-ng. Prot ocol s '(JI\/EI ods i'n ecul ar Biology), 510, Paul, S.,

Humana Pr.cqffﬁ%)l?“aﬂﬁrt POty BFdPRR meRdCT Abpitad b rodag phib @eh

(Practi caldefppedatronSel i s, isl @B, pidavatf et &, nfdan v bt (1996);

Antibodi esc, 8 LabPR3Lery MR (o AL MA2" Figne Glill G o0 PUb
able region that is encoded by or derived from a human V

kappa or lambda gene (e.g., lambdal type).

The antibodies of the present invention in-
clude full-length antibodies, for example, monoclonai an~
tibodies, that include an effector domain, (e.g., an Fo
domain), 'as well as antibody portions or fragments, such
ag single-chain antibodies and Fab fragments. The anti-
bodies can also be linked to a variety of therapeutic
agents {e.g., anticancer agents, chemotherapeutics, or

toxins) and/or a label (e.g., radiolabel}.



(1999); and Current Protocol in Mlecular Biology, eds. Ausubel at

al., John Wley & Sons (1992). Experiment 1: Screening
to identif LpdiNg scFvs In a weal th b stk oz
st udi es on%g??@oﬁﬁ-anti gen interactions it was found tﬂk?a{éér e%ues

in the conplenmentarity-determ ning region 3 (CDR-H3) of the heavy
chain generally contribute the nost substantial contacts to the
antigen (Chothia and Lesk, 1987; Chothia 40 et al., 1985; Padl an,
1994). W applied our recently desct{bed yeast two-hybrid
antigen-anti body interaction screening technology to directly isolate
anti gen-bi ndi ng scFvs by. screening of four scPiv libraries of

random zed synt het i cTEBRIEE ARSI Ees b fingent M dfeaturds 150002) .

The four |ikfear has1ad e bagehn hods 4 _SCFv
frameworks_j.n which 7 am no acids Wlét hlg;?fqtﬁﬁlgﬁt ﬁ?‘%ﬁgi@&%ﬁ%% of the
vari abl e hiéwych%?‘ﬁ’ P%F&%ﬁ@l%ﬁer?mﬁﬁ&@ﬂ.iﬂﬁ‘é remsdomPred parts

ver e introgegedsby sisgndasd CRoek ORI LBCPNUESsr B3R, SCFV
l'ibraries i/&rng.sci eened a%?i nst a 16 ami no acid peptide derived from
the extracetTursf d‘cﬂ*r%i“ﬂ Nie 2Runetha prosien etepiiertrTemse

Anapl ast i cidojaphd menKietasec (AM0Lhyr ainQast §HELQBLED S¥shiera cal | ed
"Quality ntrol...(Auf, der Maur ', et al., 2001; Auf der ur et

At pobayit BRI YRRt Rt Jeemt o Fobih HOL g Sbatret

ant i gen- i ritdpeddfentasiznt »ehHodpss ebeaidrenpsysdemlf odr i1daptidss,ng from a
natural paogf uman ri e-light (VI) and vari abl e-heavy MO

chai ns thosgn\elic%ng%vﬁ#%oir%wﬁét H)hs wi th favourabl e biophysi cal
properties, suchae sSigbihventiogoblie |fisayuaexl seppeasisironeytetsd. One
prom si ng iaReh,ReFIshi-copingder fraom or it r.;g6Ly lJjbraries was
i sol at ed aft(,;rl %%g?f ?r?st scr egni%gn%guﬁgiel&?é%%retl?gﬁfaarloglng- was
derived fP8mEHREPARREBIRR: KF: samussgey  fxoMode (BE@ore DredNo.  20)
consi sts @bra) Viasdaapi nd hagbdaels £ eBRgLiBd DY, chassisal, f1exible
gl yci ne-seripe | i nker (G3GGS)4 to a 17H3 dofmain. The VH CDR3 of FW. 4
conpri ses "T3-AMino acids (DAG AVAGTGFDY: SEQ ID. No. 18). To

construct the |ibrasyjitdble eestredliparbr Ofxd-b8sMd 6PRBodies

( DAXX) . randqom zed by standard PCR-cl oni ng net hods usi ng
a. degﬁ%ﬁégglﬁ &P@%%%ﬁ’c &b |E e %’W@‘rfﬁgﬁf ' mﬁ’%gaé?ioab‘ésg?lﬂcssp and Tyr)
wer e kept econstvgast deldauswamirdiimnstelld Ukaly. | MIOLESE QemARSY
denonst r agd-} Ny EBNYS3SES ég:hg.l i,a and 41 Leek, 1987). The
remai ni ng rggi}(r}ues?m?ere r'lo;t\T no |1?|'géd T Order-1o Eléelgl%ﬁe conpl exity
of the |iBRR | Ahfeirdgesbee f vhasiorantiPhecacmlsbibe amy was cl oned
in' a yeaphesyddl e8ShUka¥oeLt ¢ Jdkibld ps & tgrinal fusion to the
transcri ptignal acf}%vatﬁgn domai n of £i4 (Au(%ﬂder Maur et al.,

2002) . , The VEGRHRR RLSEI fetiera) Hethodb) fof waking Al k was

chosen asthatangehod.Dys b%aﬁ’tﬂiﬁhab'ﬁ.ﬁ@{hé@69%@&9&%@@3%;615;;# 2001) .
ned i nto another yeas

This 16 1.no .acid peptide, was cl | : expr essi on
vect or ((a)%‘%sll%%a%u% S ﬁ"l::'ﬁ%\la e]“ﬁggb?}g et RRASRAL B h 9 E?%f ein LexA.
The reporterg.yeastlsia arndd BELP8igdAufhed ant Mt behdBlg reg2O92)

cont ai ni S I ted.repgrter. .genes R M and |LacZ under
the cont ;E?)?ééc}gns%%bél_%gkl‘%ﬁ |y?1}g STF S, SEOHIn SPBF Hed Wt T he ba ¢
vect or exPFESSEnELaTEeAl R LBDLflogedcct draexdedtoget herludihd t he random
CDR- H3 softve lseBranantfivsed heithe 2&14 activation domai.n. Transformed
cells were selected on plates 1acking histidine and containing 2.5 nM
3-amno-triazol e whitRPPERer SHPpEineRtse thahimiensionfraucedel S3 gene

product . £ ekDgert oRBresintere BbOkRR Q¥ SnArPRIIQA QL Six days and
t he libr?pé%ef%raﬁiﬁ dg 1\é\ﬁre isgl_at ed. "The sane reporter Strain was

t ransf or T R F8RURU - pPaRtitdSdiae GompiR mmere eet-dependent
gene act iambilona Fragtant idotpri gy, le@dbst 109! aGlAsidage,assay was

performedd g BEARMES 8k AL 4l MILN 08 e M o hkbadnen | e

381 =32 and 406 = 3 (see SEQ. ID No: 91 which shows amino



Vii CDR 3(nutated residues) WI FWI. 4 DAG AVAGTGFDY (SEQ ID. No.24)
H5 SE 2.1 DAKFMSDSI GFDY (SEQ ID. No.25) H5 SE 4.1 DAWGETI LSGEDY

(SEQ 1D {oy206Fh1die PCT/CH2007/000202
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acld resldues 388 to 40% of the human ALK protein), most
preferably amino acids 391-406 (SEQ. ID.No: 1). The an-
tigen can be used for raisging, screening, or detecting
the presence 6f an anti-ATK antibody or can be used as an
agent in active immunotherapy, i.e. as a vaccine.

As a vaccine, the antigen can be used alone or
in combination with an appropriate adjuvant or hapten,
e.g., mixed or conjugated either chemically or geneti—
cally.‘ The antigen when used for active immunotherapy:
can aleso be useﬁ in cowmbination with passive immunother-
apy, for example, with any of the anti-ALK antibodies
dizclosed heréin, or in comwbination with a moncclomnal or
polyclonal preparation of anti-ALK antibodies, e.g., se-
rum gammaglobulin from a seropositive donor.

AIn ancther embodiment, the antibody molecules
{or VL and VH binding regions) are fully human. Treat-
ment of humans with human monoclonal antibodies offers
geveral aévantages. For example, the antibodies are
likely to be less immunogenic in hﬁmans than non-human
antibodies. The therspy is also rapid because ALK inac-
tivation can océur aslsopn ag the antibody reaches a can-
cer site (where ALK is ‘expressed). Therefore, in a re-
lated embodiment, the antibody is a scPFv antibod&, i.e.,
ESBAS21 or an antibody comprising a VI, and/or VH re-
gion(s) {or CDRs thereof; e.g., VL CDR3 (SEQ ID NO:3)
‘and/or VE CDR3 (SEQ ID NO: 2)) of ESBAS21.

Human antibodies also localize to appropriate
sites in humans more efficiently than non-human antibhod-
ies. Furthermore, the treatment is epecific for ALK, is
recombinant and highly purified and, unlike traditiomnal
therapies, avoids the potential of being contaminated

- with adventitious agents. Alternatively, antibodies ang-



SH 5.1 DAAYM RYEGFDY (SEQ ID. No.27) E5 SH 2.3 DAW YWAREGFDY ( SEQ
ID. No. 28) H5 SE 3.3 DACMIYSREGFDY (SEQ ID. No. 29) E5 SE 5.3

DAW.DVL SDGRY%007/124610 PCT/CH2007/000202
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antibody-derivatives of the present invention may be pro-
duced by chemical synthesis.

In another embodiment, the invention prov1des
compoeltlons for treatlng a cancer {(or the making of a
medicament so suited) that can prevent neoplasia in a
subject by competing with ligands of. ALK such as midkine
(MK) and/or pleiotrophin (PTN) and thereby block ALK-
signaling mediated by such ligands. Such t composition
can be administered alone or in combination with in the
art recognized anti-cancer agents, for example, meth-
otrexate, and the like.

_ ' The antibody of the imvention and/or ALK vac-
cine can be used alone or in combined with a known thera-:
peutlc, e.g., an anti-cancer agent, e. ., methotrexate
and the like.

Other features and advantages of the invention
w;ll be apparent from the follow1ng detailed descrlptlon,

and from the claims,

Brief Description of the Drawings

The invention will be better understood and
objects other. than those set forth above will bécome ap-
parent when cogsideration is given to the following de-
tailed description thereof. Such description makes refer- -
ence to the amnexed drawings, wherein:

Figure 1 ehoﬁs a scheme of the human ALK pro-
tein used. 3 ﬁs'amino acid peptide of the PIN binding
gite (dashed) is used as the epitope in a two hybrid
screen for scPFv binders.

Figure 2 shows the stepwise randomization of

VH CDR3, VL CDR 3 and VH CDR 2 portioms to obtain ESBA521



(SEQ 1D. No.30) H5 SE 14.3 DAPSVNDREGFDY (SEQ ID. No. 31) _
The sequences of other suitable frameworks are provided below in

Table |b. e 5.2 PCT/CH2007/000202
El VLI QSFAI ﬁ@éﬁg&%ﬂﬁ'LSCRASQTLTHYLAVW@KPGQAPRLL| YD
TSKRAI GTPARFSGSGSGIDFTLTI SSLEPEDSAL YYCQORNSWPHTFGG

GTKLEI KEGGGEEGESGEEEEEGEEEEESCEESEVQ VESCEGVAQPGESLRYS
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ag secondary binder and a set of scFvs as tertiary bind-
ers (see Tab. 1). X stands for any amino acid residue.

Fig. 3 shows ar ELISA experiment wherein the
binding characteristics of improved scFvs are compared to
that of the framework they originate from.

Fig. 4 shows immﬁpostaining of transiently
transfected HelLa cells with ESBAS21 (left panels) and 2
polyclonal ALK specific antibody (right panels). Middle
panel: same cells visualized by light microscopy.

Figure & shoﬁs an ELISA experiment comparing

the ESBASL2 to the improved tertiary binders.

Detailed Description of the Invention' .

In order that the present invention may be more

readlly understood, certain terms are first defined.

Definitions
The texrm “ALK” gnd *Alk-17 iﬁcludes tﬁe human

ALK protein encoded by the ALK (Anaplastic Lymphoma Ki-
nase} gene which is a membrane-spanning protein tyrosine
kinase (PTK)/receptox. ' . '

| The term “antibody” refers to whole antibodiesm
and any antigen binding fragment (i.e., “antigen-binding
porticn,” “antigen binding polypeptide,” or “immuno-
binder”) or single chain.thereof. An “antibody” refers
to a giycoprotein comprising at least two heavy (E)
chains and two light (L) chains inter-connecied by disul-
fide bonds, or an antigen binding portion thereof. Zach
heavy chain is comprised of a heavy chain variable region
(abbreviated herein as Vg) and a heavy chain constant re-
gion. The heavy chain constant region is comprised of
three domains, CH1, CH2 and CH3. Each light chain is

comprised of a light chain variable region (sbbreviated



CAASGFSFSSYAMUWRQAPGKGLEWAVI SNDGRI EHTADAVRGRFTI S
RDESONTVFLQVNSLRSDDI ALYYCAREI GATGYLDNWOQGTLVI VSS  ( SEQ. | D. No. 15) .

Experi ment A; iRty maturation In order to obtain a @.;é: j

hi gher affWéiZ?@?Ifz%ﬁ?s pri mary binder was subjected to g ur%lziqgfr&e&m
affinity maturation process by untagenesis and a second screening
round in yeast. Enabling affinity maturation, the expression |evel of
the LexA Al k LED peptide fusion protein was reduced in order to

| essen reporter gene activation dridten by the interaction of the
primary binder with the Alit LED peptide. The strong actin pronoter
on the pBaitl vector was exchanged with the truncated and thus |ess
active verkdrganons tthe FBH sprldabt ethatal eonrilangehseiraogendte) resul ting

in pBait3.;HhkShediehbhon.of Abechaid LUPrEssd QR LEY&lomaif, the
presence of the primary binder, was sufficient to i1nhibit growmh on

pl ates | acki-ngTht St 8Pt raRBgtBft &P PRy Torhrives-sapdinideshdnesi s of the
primary 43g:Bhoded h&?éramamitlxtﬂptwﬁ&a%ﬁm@mmy gbed by
random zing parts of the COR3 within the variable |jight chain. This
was perf orffE@iBiPEAEBYOrR (R BYCSFSREKeYbE th regions that

r econbi natdRnfSed avreertE@dheckeant-BakBer i:%gi2R04)rr)ThexdMn COR3 of
FWI. 4 conmprises 11, amno acids (SEQ |ID. No, 14. GIWSSLS . The
first two HoRd i%nt® EFBOBET 1Tl et dFenfRR dEouERS t HgFarded i r st
posi ti ogl eﬁ:toheamﬂmadeﬁiﬁg,to%arwxy@taﬂmm t'i_hetl‘ié?cﬂalﬂdoﬁﬂﬁ_:j 1i ondThr,
Ser or a. At the:posiijo 5 8 wi.thi L am no aci
resi dues WE&FETAI | dabﬁ%bﬁém#ﬁ?%g%%ﬂ%%ns%e%pfra%ﬁnst ant .
Random zatabdr wersidost pHdiice debyy RGR 1Tpkt radsuhti agptRER praoduct had a
size of 358 i se . zed . ssette wth 267 bp
upstream %ﬁ&ggx}gﬁr%mégl\%npﬁ%eg%tcg ?%%m%rgghé%qﬁenc%%& Tﬁlﬁlé c|f)érlﬂoduct IS

t he . so- cathetl Thmions' TR aghirdieghingh teddrte dyrobdgiang t o t he
target vegfoeheﬂ%uhaggﬁul\ﬁcwrm& thgsueaal PLASHH] indRid-bl)
encoding the prinmary binder:fused to the activetion domain of Gal4.

I n order &% WRFISFE BRI inEle of "HEROPHHGTS (PeConifiti&eF®h and to
excl ude f ales@spogid kuesridktt BemSHRSRqUENY) &I eRdi NGhestBel COR- L3 in

t he target velc)tor AS tsl ightly .nodified. A unique Saci restriction
site was IFPOUREI=Yi-%he niddle of VI CDR3, which leads to a
frameshift in the sabe eacodiangigar-tbiatitdedusomn qff aheasitiand
results in t Py in.unable to hind to the ALK LED. In
adi t on. pRs (o STheLy PRk IRRECAD, BeB & LR O e Lector
whi ch enhdmessentec ofibdmatitohodf fileitenetaim theaghtility to spe- The
screeni ng was.lAunghed Ly R gatsansfar gt op of fhe reporfer yeast
strain 2DE1/3 W th the plasm d (pBait3) expressing - -the LexA Alk LBD
from the Ekawedthad REM ProFsrebindinpsIEitrans oy paliyelst cell s
were nade LanpetiRAFoage bydldagidtbansforemed- Wddint Bacindwari zed
target vector and 't%,he onor PCR fra rrenta 44 which bears

honol ogi e?xﬁ’ﬁ%]tersez?ﬁ 3 SRR P o PREHR 2P PY CHREI U B350l ogous
r edonbi natseati dei-heediidh ecRPCRpr eduet andbbhe imngae vector, the
novel Vii ) nce i s integrated into the correspanding site of
the tar gef e oihe 4 debpvL e B-Eemuh Sob0lenioen S P al VD
CDR3 get s Vexclapg@dCHii dhmafes r daddm 28@bVly AREpmedhi s dlivaws

reconstit f i cﬁdﬂ:lﬂ : i ' |

functi onallig?ﬁg%ﬁmé?gt%i N WIE% ga%r?ogae}% k%{ag%%&?é%%gﬁc%}’ av\%i ch will
activate Pégekriiee gé_h@e ExpFes dtizacarricanall Bl igroRe hixrgmset ect i ve
pl at es upQBnEIELECLE OheWit haddhenf dorsERs ; PERYT dery fragment A

total. of 119 cl ones grew on sel ectjve, plates over an observation
period of cERERfEnTRESE S Vorfd Kerempiekedf anaitde BFBraf il asni ds
were isol ghethaiyd 1) raARSheL&BbraRh Oot LS BFRHRROkLFq ¥ast strain.

A quantita&i ve, || SJi d 13-gal act osi dase assay was perforned to neasure
al., (198 Nature®341:544-546), which consiste of a Vx

" domain; and {vi) an isolated complementarity determining



clone VL CDR 3. W FW. 4 GTWDSSLSGW (SEQ ID. No.32) 5.3-9.1
AAVWDSVKHGW (SEQ I D. No. 33) 5.3-21.1 AAVDNSFi RGYW (SEQ | D. No. 34)

5.3-22. 1 AQYBDIMNRYEYY (SEQ 1D, No.35) PCT/CH2007/000202
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region (CDR} or (vii) a combination of two or mors iso-
lated CDRs which may optionally be joined by a symthetic
linker. Furthermore, although the two domains of the Fv
fragment, Vy and Vy, are coded for by separate genes, they
can be joined, using recombinant methods, by a synthetic
linker that enables them to be made as a single protein
chain in which the Vv, and Vg regions palr to form monova-
lent molecules (known as single chain Fv (scFv); see |
e.g., Bird et al. (1988) Science 242:423-426; and Huston
et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883).°
Such single chain antibodies are also intended to be en~ .
compassed within the term “antigen—bindingxportion” of an
antibody. These antibody fragments are obtained using .
conventional techniques known to those with skill in the
art, and the fragments are screened for utility in the
saﬁe manner as are intact antibodies. Antigen-binding
portione can be producedlby recombinant DNA technigues,
or by enzymafic or chemical cleavage of intact immu-
noglobulins. Antibodies can be of different igotype, for
example, an IgG (e.g., an Ig@i, IgG2,  IgE3, or IgG4 sub-
type)., IgAl, IghaZ, IgD, IglE, or IgM antibody.
The texrm “Eframeworks” refers to the art recog-
nized portions of an antibeody variable region that exist
. between the more divergent CDR regions. .Such Eramework
regions are typically referred to asz frameworks 1 through
4 (FR1, FR2, FR3, and FRZ) an@ provide a scaffold for
holding, in three-dimensional space, the three CDRs found
in a heavy or light chain antibody variable regiom, such
that the CDRs can form an antigen-binding surface. Such
frameworks can also be referred to as scaffolds as they
provide support for the preseritation of the more diver-
gent CDRs. . Other CDRs and frameworks of the immunoglobu-

lin superfamily, such as ankyrin repeats and fibronectin,



5.3-25.1 AAWDTTRVGW (SEQ ID. No.36) 5.3-27.1 ASWDTMLKGW (SEQ I D.
No. 37) 5.3-28.1 ASWDTPTCGW (SEQ ID. No.38) 5.3-29.1 ATWD SRCGW
(SEQ 1D {ey208Ph4610 3- 46- 1 ATWDTVCAGW (SEQ 1D. No. 4Q)cr/cm2007/000202
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can be used as antigen binding molecules (see also, for
example, U.S5. Patent Nos. £,300,064, 6,815,540 and U.S.
Pub. No. 20040132028) . '

The term “epitope” or “antigenic determinant”
refers to a site on an antigen to which an immunoglcbulin
or antibody specifically binds {(e.g., ALK, for example,
amino acid residues 391-406 of human ALK-1 (zse e.g., SEQ
-ID NO: 1). An epitope typically includes at least 3, 4,
5,.6, 7, 8, 9, 10, 11, 12, 13, 14 or 15 amino acids in =z
pniqqe spatial conformation. BSee, e.g., Epitope Mapping

l Protbcbis-iﬁ Methods in Mdiééulaf_Bioloéyz'ﬁoi. 66, G. E.
Morris, Ed. (1996). . - '
| The terms “specific binding,” “selective bind-
ing,” “selectively binds,* and “sPecificéily binds,” re-
fer to antibody binding to an gpitépe on a ﬁfedetermined
antigen. Typically, the antibody binds with an affinity
(Kp) of approximately less than 1077 ¥, such as appfoxi—
mately less than 10 "® M, 107¥ M or 10™*° M or even lower .

The term “Kp,” refers to the dimsociation
equilibrium constant of a'partiéuLar antibody-antigen in-
teraction. Typically, the antibodiss of the invention
bind to ALK with a dissociation equilibrium constant (o)
of less than approximately 1077 M, such as less than ap-
proximately 1078 M, 10° M oxr 10"*® M or even lower, for
example,-as.determingd uging surface plasmon resonance
{SPR) technology in a BIACORE instrument.

The terms “neutralizes BLK,” “inhibits ATK,”
and “blocks ALK" are used interchangeably to refer to the
ability of an antibody of the inventiofn to prevent ALK
from interacting with one or more térget ligands and, for
example, triggering signal transductiomn.

The term “nucleic acid molecule,” refers to

- DNA molecules and RNA molecules. A nucleic acid molecule



5.3-53.1 ATWDVDVFGW (SEQ. ID. No.41) WO
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5. 3-86. 1 ANYOREINGYY (SEQ 1D, No.43)  5.3-94. 1 ASWDTLIgG)rh5Fiahack D

No. 44) 5. 3-

may be single-stranded or double-stranded, but preferably
iz double-stranded DNA. A nucleic acid is “operably
linked” when it is placed into a functicnal relationship
with another nucleic acid.sequence. For instance, a pro-
moter or enhancer is operably linked to a coding segquence
if it affects the transcription of the sequence.

Forxr nucleic-acids, the term “mubstantial ho—'
mology” indicates that two nucleic.acids, or designated
sequences thereof, ﬁhen optimally aligned and compared,
are identical, with appropriate nucleotide insertions or
deletions, in at least about 80% of the nucleotidés, usu-
ally at least about 950% to 95%, and more preferably-at_ -
least about 98% to 99.5% of the nucleotides. Alterna-
tivély, substantial homology exists when the segments
will hybridize under selectiﬁa hybridization.conditiong,
to the complement of'thg strand. Such hybridization‘con-
ditione ﬁre know in the art, and described, e.g., in Sam-
book et al. ;nfra.

The percent identity between two sequences is
a function of the number of identical positions shared by
the sequenées, taking inte account the number of gaps,
and the length of each gap, which need to be introduced
for optimal alignment of the two sequences. The compari-
son of gecuences and determination of percent identity

"between two sequences can be accomplished using a mathe~
.matical algorithm, as described in the non-limiting exam-
bles below. .

The bercent identity betwesn two nucleotide
sequences can be determined using the GAP program in the
GCG software package, using a NWSgapdna. CMP matrix and a
gap weight of 40, 50, 60,70, or 80 and a length weight
of 1, 2, 3, 4, 5, or 6. The percent identity between two

nucleotide or amino acid sequences can also be determined
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using the algorithm of E. Meyers and W. Miller (CABIOS,
4:11-17 (1989)) which has been incorporated into the
ALIGN program (version 2.0), using a PAM120 weight resi-
due table, a gap length pemalty of 12 and a gap penalty
of 4. In additiomn, the percent identity between two '
amino acld sequences can be determined using the Needle-
man and Wunsch (J. Mol. Biol. (48):444-453 (1870)) algo-
rithm which has been incorporated into the GAP program in
the GCG software package, using either a Blossum 62 ma-
trix or’'a PAM250 matrix, and a gap weight of 16, 14, 12,
10, B, 6, or 4 and a length weight of i, 2; 3, 4, 5, or
&.

The nucleic acid and protein sequences of the
pregent invention can further be ﬁsea as a “guery se-
quence” to perform a search against public databases to,
for example, identify related sequences. Such searches
can be performed using the NBLAST and XBLAST programs
{vergion 2.0) of Altschul, et al. {1990} J. Mol. Biol.
215:403-10. BLAST nucleotide searches can be performed
with the NBLAST program, scoré = 100, wordlengﬁh = 12 to
‘obtain nucleotide sequences homologous to the nucleic
acid molecules of the invention. BLAST prdtein g@arches
can be performed with the XBLAST program, score = 50,
wordlength = 3 to obtain amino acid sequences homologous
to tﬁe protein molecules of the invention. To obtain )
gapped alignmente for comparison purposés, Gappad BLAST
can be utilized as described in Altschul et al., (1997)
Nocleic Acdids Res. 25(17) :3389-3402. When utilizing
BLAST and Gapped BLAST programs, the default parameters
of the respeétive programs (e.g., XBLAST and NBLAST) can -
be used.

The present invention alsc encompasses “con-

servative seguence modifications” of the seguences set
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forth in the SEQ ID NOs of the present invention, i.e.,
micleotide and amino acid séquence modifications which do
not abrogate the binding of the antibody encoded by the
nucleotide sequence or comtaining the amino acid se-
guence, to the aﬁtigem. Such cdonservative sequence modi-
Fications include micleotide and amino acid substitu-
tions, additions aﬁd deletionas. For e&ample, modifica-
tions can be introduced by standard techniques known in
the art, such as site-directed mutagenesis and PCR~
mediated mutagenesis. Conservative amino acid substitu-
tions include ones in which the amino acid fesidue_is re-
placed with an aminc acid residue having a similar side
chéin., Families of amino acid residues having similar
zide chains have been defined in the art. These families
include amino acids with basic side chains (e:g.; lysine,
arginine, histidine), acidic gide chalns (e.g.. éspérti;
acid,  glutamic acid), uncharged polar side chains (e.g.,

" glycine, asparagine, glutamine, serine, threonine, tyro-
sine, cysteine, tryptophan), nonpolar side chains {e.g..
alanine, valine, . leucihe, isoleucine, prdline; phenyla-
lanine, methlonlne), beta-branched side chains (e.g. '

threonine, valine, 1soleu01ne) and aromatlc gide chains
(e.g., tyrosine, phenylalanlne, tryptophan, higtidine).
Thus, a predicted nonessential amino acid residue in a
human anti-ALK antibody is preferably replaced with an-
other amino acid residue from the same gide chain family.
Methods of identifving nucleotide and amino acid conser-
vative gubstitutions which do not eliminate antigen bind-
ing are well-known in the art (=ee, =.g., Brummell et
al., Biochem. 32:1180-1187 (1893); Kobayashi et al.
Protein Eng. 12(10):87%-884 (1999); and Burks et al.
Proc. Natl. Acad. Sci. USA 94:412-417 (1997))

’
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Alternatively, in another embodiment, muta-
tions are randomly introduced along all or part of an .
anti-ALX antibody coding sequence, such as by saturation
mutagenesis, and the resulting modified anti-ALK antibod-
ieg can be screened for binding activity. 3 “consensus
sequence” is a sequence formed from the most frequently
occurring amino acids (or nmucleotides) in a family of re-
lated sequences {See e.g., Winnaker, From Genes to Clones
(Verlagsgesellschaft, Weinheim, Germany 1287). 1In a fam-
ily of proteins, each position in the consensus Sequence
is occupied by the amino acid occurring most frequently
at that position in the family. If two amino ‘acids occour
. egually frequently, either camn be included in the éonsen—
sus sequence, l
By reference to the tables and Figures pro-'
vided herein a consensﬁs sequence for the antibody heavy
/ light chain variéble region CDR(s) can be derived by
optimal alignment of the amino acid sequences of the
variable region CDRs of the antibbaies which are reactive
against epitépe 390-406 of the human ALK-1 protein.

. The term.“vector,” refers to a nucleic acid
molecule capable of transporting another nucleic acid to
which it has been linked. K One type of wvector is a “plas-
mid,” which refers to a circular double stranded DNA locp
into which additional DNA segments may be ligated. Aan-
other tybe of vector is a viral wvector, whersin addi-’
tional DNA segmente may be ligated into the viral genome.
Certain vectors are capable of autonomous replication in
2 host cell into which they are introduced (e.g., bacte-
rial vectors having a bacterial origin of replication and
episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) can be integrated into the

genome of a host cell upon introduction into the host



AAWDCDI NGW (SEQ ID. No. 60) 5.3-8.1 ASWSMKI GW (SEQ ID. No. 61)
5.3-19.1 ATWDCTRAGW (SEQ ID. No. 62) Experiment 3:

The soFy EgBARdH.sQgci fically binds to the transrrelvbra\l;\if-cyﬂ(?ﬁd{egbﬂo 202

human ALK In order to test whether.the ne n Ied
scEv was able to also recogni ze the transnenbrane human ALI( protein
on the surface of living cells, imunostain-. ing experinments of
transiently transfected HELL ceIISé@ere performed. ESBA521 reacts
with the ALK protein in a conparabl'e way as a pol ycl onal anti body
(Fig. 4). In a control experinent it was shown that the' framewerk 4.4

sort does not react .w th huma 24 Y LSt ngb ¥, (SBARRL. .- only
binds to tcheg‘tlhu%%c% %ERE% o#%?i %eél'b-ﬁa ﬁs%t B't'é())I§ E% %o?res@@onélg%g nouse
protein, aldveough the nouse antigenic peptide only differs in two

ani no aci d posi { i onspfs QUL he, JITRE PeLEdE; Se0ueRge, BoCont rast

t he pol ycl onal ALK an y recogni zes both human and nouse protein.
Ther ef or e, wHichdamdy exprESBIGR Weicsos e been figtrpAecetumafioBE K protein

at the cel r, {21 micrEXPEr | BeBLt 4 Lsohat i on of
i nproved béler% gréﬂgeb?mc&i err%a%ca;igﬁ%s'i s of VH CDEEZ o e To

further imsldse dadtguhabiwichyarESHASSRtRe GSeHASPRBAS arting
SCFv in a A:fi‘éEE hfﬂclﬁ.ﬁénﬁeﬂgeﬁ feNkby SREVERE QR HEddl] Eheh Ssae

two- hybri d approach as descrjbed_for the first round_of affinity

mat ur at i orftrexeR T BFCRRTAClE £OLDIRY GRIVIRAAS Cf 8°B5° PCR

nut agenesighcangs tEansf1aE NBeb it e; tHRwWhBastcu=§CEPt@iocoubes ei n

honol ogous r.econbi nation,at, COR2 is enforced.in anal.ogzu way. Agai n,

a restrictiEn REPPRILLS| HET OIRECES: | TUCPRRL T §ERSBY% ' FHhBST | zati on of
t he t ar getsaplasidflcsbheensitniiizensand Firhda gectoni €£ORBudkebly ven in
Tabl e 2. scEkv {H{arfor g&fgl bhest

anima ost inés knclude éHO (Chinese-Hamstef Ovary
-lines) and NSO cells. . ) .

The terms “treat,” “freating," aﬁd-“tré%f;':
menﬁ," refer to therapeutic or preventative measures de-
scribed herein. The mefhods of “treatment” employ ad-
ministration to a subject, in need of such treatment, an
_antibody of the présent invention, for example, a subjgct
having an ALK-mediated disorder or a subject who ulti-
mately may acguire such a disofder, in order to prevent,
cure, delay,-reduce the severity of, or ameliorate one or
more symptéms‘of the disorder or recurring disorder, or

" in order to proléng the survival of a subject beyond that
expected in the absence of such treatment.

The term “ALK-mediated disorder? refers to
disease states and/or symptoms associated with ALK-
mediated cancers or tumors. In general, the term “ALK-
mediated disorder” refers to any disorder, the onset,
progression or the persistence of the symptoms of which
requires the participation of ALK. Exemplary ALK-
mediated disorders include, but are not limited to, Ior

example, cancer, in particular, gliocblastoma.
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The term “effective dose” or “effective dos-
age” refers to an amount sufficient to achieve or at
_least partially achieve the desired effect. The term-
“therapeutically effective dose” is defined as an amount
sufficient to cure or at least partially arrest the dis-
ease and its complications in a patiént already suffering
from the disease. Amounts effective for Ehis nse will
. depend upon the =severity of the disorder being treated
and the general state éf the patient’s cwn immne system.
The term “subject” refers to any human or non-
human animal. For example, the methods and compositions
of the present invention can be used tc treat a subject

with & cancer, e.g., glioblastoma.

Unless otherwise defined, all technical and
scientific terms used herein have the same meaning as
commonly understood by omne of ordinary skill in the art
to which this invention belongs. Although methods and
materials eimilar or equivalent to those described hersin
can be used in the practice or Eesting of the pxeseﬁt
invention, suitable methods and materials are described
below. In case oﬁ conflict, the preseﬁt specificétion,
including definitions, will control. In zddition, the
materials, methods, and examples are illustrative only
and not intended to be limiting. '

Various aspects of the invention are described im further
detail in the following subsections. It is understood
that the various embodiments, preferences and ranges may
be combined at will. Further, depending of the specific

embodiment, selected definitions, embodiments or ranges

may not apply.
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The present invention provides in a first as-
pect an antibody binding the human ALK protein, said an-
tiboﬁy comprising a variable heavy chain CDR3 of a se-
quence with at least 50% sequencé identity to the se-
quence SEQ. ID. No. 2. Preferably, the sequence identity
is at-least 60%, 70%, 75%, 80%, or mofe preferably at
least 90%. Most preferably, the CDR3 has the precise se-
guence cof SEQ. ID. No. 2.

In .a preferred embodiment of the present in-
vention the antibody binds specifically to the human ALK
protein, i.e. it does not bind to the mouse ALK protein,
whose PTN binding site differs in only 2 amino acid resi-
dues compared to the PTN binding site (8EQ. ID. No. 1) of
the human ALK protein. The human isoleucine.at poeition
3 is a valine and the aspaftate ig an alanine in the cor-
responding mouse seguence.

The antibody of the present invention can be
a full-length antibody, but also an antibody Zragment,
such 2z for example a scFv or a Fab fragment, Antigem
binding fragments are well known in the art. Preferably,
a scPv antibody is used. .

' The heavy chain and the light chain are com-
posed of Framework sequences, each comprising three CDR=,
CDR1l, CDR2 and CDR3,. which are predominantly involved in
antigen binding; The antibody of the present invention
comprizes VH domain of the H3 type and a VL domain of the
lambdal type.

The VH and VL framework of the antibody of
the present inventlon is stable and'soluble go as to be
functional in an intracellular reducing environment.
Preferably it is the framework 4.4. that has previously
been isolated by a yeast screening system referred to as

the “Quality control system” (Auf der Maur et al., 2001;
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Auf der Maur et al. 2004). The sequence of the framework

can be deduced for example from SEQ. ID. No. 20 (s=e be-
low), where the framework portions are represented by
non-underlined and straight letters, while the CDR se-
guences are underlined and the linker sequence is in
italics. ‘

The antibody of the present invention is able
to bind a l6-amino acid ALK epitope peptide of a sequence
that is at least 75%, preferably 80%, 85%, 50%, 95%, or
most preferably 100%, identical to the.zequence of SEQ.
ID. No. 1. This sequence ig algo referred to as PIN
binding site and is = unigue seduence in the entire human
genome. The corresponding mouse sequence varies in 2 out
of 16 amino acide,-i.e., V at position 3 and A at posi-
tiomn 7 instead of I or D, respectively. ffeferably, the
antibody of the present irvention binds ‘human but not °
mouse ALK, i.e., is specific for the human protein. The
ATK epitope comprising about residues 391-406 ox consist-
ing of thése residues is uniguely suited for selecting an
antibody or antigen binding fragment that can spgcifi-
cally bind ALX and block or inhibit ALK-mediated actiwv-
ity. Thig epitope i= also suitable for screening or
raising antibodies that specificallv block' ALK activity.
Thus, this epitope, espscially an epitope compriging
about residues 391-406 or consisting of abouk these resi-
dues,'is unicuely suited for use as an active immuno-
therapeutic agent or vaccine as further describeéd herein.

The antibody of the present invention has an
affinity for the ALK epitope peptide with a Kg of 30 nM
or less, prefefably 10 oM or legs, most preferably below
3 nM. '

In another embodiment of the present inven-

tion, the antibody comprising a variable light chain CDR3
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Of a seguence with at least 50% seguence identity to the
saquence SEQ.ID. No. 3. Preferably, the sequence iden-
tity is at least 60%, 70%, B0%, B85%, more preferably at
least 50%. Most preferably, CDR3 is identical to SEQ. ID.
No. 3. Agailn, this antibody binds a 16~amino~acia ALK
epitope peptide of a sequence with at l=zast 75%, prefera-
bly 80%, 85%, 90%, 95%, or most preferably 100%, amino
acid identity to the sequence SEQ.ID. No. 1. 2alse, the
antibody has an affinity for the ALK epltope peptide Wlth
a Kd of lese than 10 =nM, ‘preferably less than 7 nM.

-In a.preferred embodiment of the present in-
vention the anfibody comprigses a VH sequence of SEQ.ID.
No. 4 and a VL sequence of SEQ.ID. No. 5. Additionally,
it can comprise at least one mutétion in at least one of
the CDRs resulting in'é higher affinity characterized by
a Kg of less than about 3 nM. BSaid at least one mutation
is preferably in CDR1 or CDR2 of VH and/or VL, most pref-
erably in CDR2 of VH. ' : )

' In another preferred embodiment of the pre-
gent invention the antibody comprises a variable heavy
chain CDR2 comprising a sequence selected from the group
of S8EQ. ID. No. 7, SEQ.ID. No. B, SEQ. ID. Np. 9, SBEQ.ID.
-No. 10, SEQ.ID. No. 11, SEQ.ID. ND.. 12, or ESEQ.ID. No.
13. Preferably these defined CDR2 seguences are preceded
by the amino acids residues AI and followed by the se-
quences of SEQ.ID. No. 17, so that the entire CDR2 is de-
fined. '

A preferred antibody of the present invention

- comprises a VE séquence.of SEQ. ID. ﬁo. 4 and a VL) se-
guence of SEQ. ID. No. 5. In scFv antibodies, the domain
structure can NHp-VL-linker-VH-COOH or NHp~VH-linker-Vi-
‘COOH; preﬁerably, the linker hag the ssquence SEQ. ID.

No. 16. Alternatively, the variable regions represented
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by SEQ ID NOS: 4 and 5 can be engineered into a full
length antibody, e.g., IgG or IgM. Constant regions
suitable for combining with the variable regions of the
invention are known in the art.

Within the scope of the presemt invention is
the ugse of the antibody or antibody derivative as a me-
dicament or as a diagnostic tool. Preferably, the produc-
tion of a medicament for the treatment of cancers or tu-
mors is envisaged. For this purpose an antibody can be
radiolabelled using radionuclides or radiometal labeling.
This is particularly valuéble for tumor targeting, imag-
ing and biodistribution studies. Also, recombinant DNA
techﬁology makes it possible to genetically fuse coding
regiong of varlable V genés to modified toxin domains.’
For examplé, a scPv-toxin fusion wherein the scFv ié spe-
cific for a tumor marker protein can target the toxin to
the tumor, where the toxiﬁ causes cytotoﬁicity. Such
targeted therapy results in the selective concentration

of cytotoxic agents or radionuclides in tumors and should
lessen the toxicity to normal tissues. -

Tn a preferred embodiment of the present in-
vention the antibody is used foxr a tréatment of cancers
or tumors, preferably neuroblastoma, glicblastoma, rhab-
‘domyogarcoma, breast carcinoma, melanoma, pancreatic ban—
cer, chell non-Hodgkin’'s lymphomza, thyroid carcinoma,
small cell lung carcinoma, retinoblastoma, Ewing sarcoma,
prostate cancer, colon cancef, or pancreatic cancex,
preferably glioblastoma, neurcblastoma and rhabdomyosar-
coma. ALK expression and protein has been detected in
many soft tissue tumorsz (Li et al., 2004). Full-length
ALK has been found in these human tumors. Furthermore,
the antibody ir preferably used‘for local treatments.

Most preferred is local treatment of glioblastoma.
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Ancther aspect of the present invention is to
provide a DNA sequence encoding the antibody of the pre-
sent invention. A suitable prokaryotic expression vector
for BSBA512 (SEQ.ID.No: 182) is pTFE["?4 (see SEQ.ID.No: 20
for the sequence including the ESBAS12 coding sequence) .
Therein, the ESBA512 coding sequence is under the control
of the T7-promotor and the recombinént gene product is
usually purifiea over inclusion bo@ies. Another preferred
prokaryotic expression vector is pAK400, wherein the '
ESBAS12 sequence is his-tagged for simplified purifica-
tion (see SEQ.ID.No: 89 for the gecquence inecluding the
ESBAS12 coding seguence). The gene product is secreted by
the host cell into the periplasm.

. In addition, an expression vector comprising
said DNA =zequence and a suitéble host cell transformed
with said ekpression vactor is provided. Preferébly, said
host cell is an E. coli cell. '

' Yet another aspect of the.present invention
is the production of the antibody 6f the p;eéent inven-
tion, comprising culturing the host cell that is trans-
formed with the expressicn vector for said antibody, un-
der conditions that allow the synthesis of ééid antibody
and recovering it from said culture. '

Another aspect of the present invention is to
providg an ALK epitope, comprising of consisting essen-
tially of residues 391-406 of SEQ ID ﬁo: 1. 8aid epitope
iz suitable for identifying, screening, or raising anti-
ALK antibodies or fragments thereof. Preferably, the an-
tibody or antigen binding fragment thereof that is capa-
ble of specifically binding residues 391-406 (SEQ ID
NO:1) of an isolated ALK protein or fragment thereof.
More prefe;ébly, the antibody is'a single chain antibody

{scFv), Fab frag-ment, Ig@, or IgM.



Al NTGGGSTYYADSVKG (520. ID. No. 86) 4.12 Al NTRGONEYYADSVKG (SEQ | D.
No. 87) 6.12 Al STSG STYYADSVRG (SEQ ID. No. 88) Among

the isol at pbtained after this procedure, seven,dp to
[ | caw %&/@%2

have si gni y I1nmproved affinity V\/lthaKdlntherangeo nM
(Pig. 5), the best of them being 28.11. Experi ment
5: Prevention of tunor-growh upon adm nistration of anti-MAC

ant i body The progenitors of the anti body ESBA521 were

selected to bind to am no acids 39%-406 of ALK, which conprises the
am no acids (396-405) that.are known to bind pleiotrophin (Stoica
2001). ESBA521 was obtained by random zi ng additional amno acids in
the CDRs of its profem tiorthed atapesélemtimg faccimiendemsridat bind to .

t he 391- ai n t tyral_context of

t he ALK g)%?r acellr%(g’l?%‘[g ?’&SF(E%%% "%Plgcg% ngé feSulted in an
ant i body nughgich E@llddsn@mngLKnEﬁﬂhmehOflnglK aéfpmvclﬁeét the sane site
Lhat bl ngsoFNml0 cugUiadiiou edgs: oIbi S dialbendd gk genge! onal

ant i body tﬁat -el}gl Fl cal a tar get sltsl;g E:Ié %f)ll nd? nl%f?l te of ALK

Accor di ngrgla A@fﬁlp¥%t€ﬁ@edﬁ%3é%d”a{célhﬁvle€ wirghewdivhifey™eo t he ALKECD
and effi ahead lwitaoBPEL L8 M, t Bapheinet r 2pbidy GBINL ardRhakihe (M) for
bi nding to the ALK receptor and thus, the ESBA521 anti body is

sui t abl e *PBriTRICHFEFR ot h MK and PTN | i gand binding to the ALK

pr ot ei n. Because ALK and its ligands are involved in
neopl asi a, tunor i nyasi on and an g enesi s, inhibition of the
i nteracti on bet ween ALITTHRAETT £5¢ 8‘?‘1&’:@5?%&@’5‘3“&1%@% ALK

nmedi at ed theniwljemdsg sones :

SEQ.ID. No. 1: GRIGRPDNPFRVALEY
Human ALK epitope peptide (amino acids 391-
406 of the ALX proteiln); underlined residues are differ- -

ent in the mouse homologue.

SEQ.ID. No. 2: RDAWLDVLSDGFDY
ESBAS21 CDR 3 of VH. Residues obtained after

randomization are underlined.

SEQ.ID. No. 3: ATWDNDKWGVV
ESBA521 CDR 3 of VL. Residues obtained after

randomization are underlined.

SEQ.ID. No. 4:
EVQLVESGCCLVQPGGESLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGES
TYYADSVKGRFTI SRDNSKNTLYLOMNSLRAEDTAVYYCARDAWLDVLSDGFDYWGO
GTLVIVSS

VH of ESBAS21. CDR& are underlined.

SEQ.ID. No. S: _
QSVLTQPPSVSAAPGQKVTISCSGSTSNIGDNYVSWYQQLPGTAPQLL I YDNTKRES
GI1PDRFSGSKSETSATLGI TGLQTGDEADY YCATWDNDKWGVVFGGGTKLEVLG




48 The effect of ESBA521 on a specific tunor can be
determ ned by the follow ng two assays descri bed bel ow.

In a first nograft experinents are prepared i

determ ne ‘%"?2%@?%%%? growh rate-limting role of ALK Eblgg!\';\(grﬁgo@@wf.
Briefly, a 1187MG cell suspension of 20 million cells/m nmedia
suppl emented with 10%fetal calf serumare prepared. These are
injected into NUNU mce and resul t.ggt tunors are neasured. Test
anti bodi es, preferably full length antibodies, nore preferably,
pegyl ated anti bodi es, are introduced and.tunor growmh is assessed.
While there are showwang @esashbedrpLesantly.preferred enbodi ments
of the invention, it is to be distinctly understood that the
invention is not limted thereto but may be otherw se variously
enbodi ed and practi cegknittthi got he. scope of the follow ng clains.

Ref er ences: . Auf der Maur, A., Escher, D., and Barberis,
A. (2001). Antigen-i TSFEFFERT A EEEt i on of . stable intracellul ar
si ngl e-chai n anti bodies .coREBS-E eddpab@8, 407-412. Auf der

Maur, A., Tissot, K, and Barberis, A (2004). Antigen-independent

selection of intracellular stable antibody frameworks. Methods 34,

215- 224. 49 st abl e sHongbe-gbhain framework. J Biol Chem ,277(47):

p. 45075-85, 2002. Bai RY. et al.

Nucl eophosmi n- anapl asﬂtwwv%nase associated wth anaplastic

| arge-cel | | ynphoma attceat esof erphpaphat i dyli nositol 3-Kki nase/ Akt

antiapoptotic signalling-pathway. Blood 96(13), 4319-4327, 2000.

Bowden et. et al. Anti-apoptoti¢ signaling of pleiotrophin through

its receptor, anaplasiEeIPymhorta ki nase. The Journal of Biol ogical

Chem stry 277(39), 33802n3REE8:n2802. , Chothia, C.,. and

Lesk, A. M (1987). Canonical structures for the hypervari abl e

regi ons of immunogl obt FRB. 2 PE£ K6FY 45-8l . 196, .901. -917.

Chothia, C., Novotny,. a./. Bruccoleri, R, and Karolus, M (1985).

Domai n associ ati on in_i nmunagl obul i n nol ecul es. The packi ng of

vari abl e domai ns. J. SﬁBr.I]_D.Bi' . 9186, 651-663. Choudhuri

et al., m Angi ogeni erRobeNdrrvabbexdNeur oki nes M dki ne and

Pl ei otrophin in Tunotig S| S. cer. Res. 57, 1814-1819, 1997.

Czubayko et al., Mel gﬁognéfaénﬁfoggﬁigiog'%nd ' metastasis nodul ated by

ri bozyme targeting of the secreted growh facator pleiotrophin. PNAB

93, 14753-14758, 199Gy §1? No. 10: De Juan C. et al. CGenomc

organi zation of a novei:2 g ycosyﬁphosphat i-dyl i nositol MAM gene

expressed in human t RIBEEECHAPSVEPoOrs. Oncogene 21, 3089-3094, 2002.
VH CDR 2 of scFv 2.11

SEQ.ID. No. 11:
ETSSESTYYADSVEG
VH CDR 2 of gerv 28.11

'SEQ.ID. No. 12:
‘NTGGEESTYYADSVRG
VE CDR 2 of soPv 33.11

SEQ.ID. No. 13:
 NTRGQNEYYADSVEG
VH CDE 2 of scFv 4,12
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Pat hol . 156, 1711- 1721, 2000. . Li, X.7Q, H saoka, M,

Shi, D.-E, Zhu, X Zgg.apd fdashisnoto, H. Expression of

Anapl astic'.Lynphoma Kinase in soft tissue tunors: an

i munohi st ochemi cal PR ¥RFECH ar study of 249 cases. Human pat hol ogy
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Myake |. et al. ActdeeatbPoriNmf l&napl astic | ynphoma kinase is
responsi blef gﬁ e Br P boiterbi NEpreRbast ona -
cell i neé%ggﬁ%%ﬁgg élé&aitsw@]j 59bo . Morris. SW at

. r
al . ALK, EGHEDRISCERPELITLEIFEHTGRFANEY GATWENEIGRY FCERERLEVSCESC |
non- Hodgk ;B 8edsiRE 8dic RN 6 RRaS R LIGN @IS REHEAISCFEPSPLIMSTVRODS | ne
e o Sy as sadaie ruasrsns SR S H RS ARRECd L T

RDAWLDVL:SDEFDYWEQGTLVIVSS

scFv ESBA521, CDRs underlined; linker in °

italics

| SEQ. ID. No. 20
QSVLTQPPSVSAAPGQKVTISCSGSTSNIGDNYVSWYQQLPGTAPQLLIYDNTKRPS
GIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGVVFGGGTKLTVLGGGG
GSCEERSEECEESGEEESEVOLVESGEELVQPGESIRLSCAASGFTFSSYAMSWVROA
PGKGLEWVSAISGSGGSTYYADSVKGRFTI5RDNéKNTLYLQMNSLRAEDTKVYYCA

RDAGIAVAGTGFDYWGQGTLVIVSES

FW4.4, CDRs are underlined, linker in italics

S8EQ ID No. 21
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Schaer er - Beedbmesict cegceait ciit gaBaydiert st gRoumkrageivwrebg ¢
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2004. tgggataatgaSeadtggaBEgtaest il copduartobroataantcadgalivapl asti c

| ynphona %I(_ialgg@e as a receptor for the growh factor pleiotrophin. The
Journal o i ol ogi cal Chemi stry 276(20), 16772-16779, 2001.
.Stoica GE. et al. MwKede pritseavcaemeiaseRablly ¥phoma ki nase (1 uA)
and acts as-a grow hefractQr ff=difigerent cell types, The Journal of
Bi A ogi cal Chenmistry 277 (39), 35990-35998, 2002'. '

Weber D. et al. Pleiotrophin can be rate-limting for pancreatic
cancer cell growh. &gngern&Kess@arch 60; 5284-5288, 2000.

Vel lstein et. al., A Heparin-hin ing G ow h Factgr ecretgd from
Breast Cancer Cells PEE A g9 AT TR AP B R ﬁﬁgaﬁé%& gfed

Cyt oki ne. gdB2tb2g867cipRb82gcdR@2 ctggat tcacSWY SERPRETE agmwat pasy. or g
ww. enedi gj ['QQi : ' ;

VWA emdi.%éﬁ%g%g%% On%é%a%%é%%%ﬂ%&%ﬁ&%%éw

agtggtggtagcacataétacgcagactccgtgaagggccggttcaccatctﬂpaga

gacaattccaagaacacgctgtatctgcaaaﬁgaacagcctgagagccgaggacacg

gecogtatattactgegogoegtgatgogtggttggatgtgettteggatggetttgac

tactggggccagggaaccctggtecacegtetacteg
' Nuclelc acid sequence of ESBAS21 VH

CDRs are underlined

SEQ ID No. 23
cagtectgtgetgacgragecgeecteagtgtoctgoggocccagga

cagaaggtcaccatctcctgétccggaagcacctccaacattggcgataattatgta

tcctggtaccaabaactcccaggaacagccccccaactcctcatttatgacaatact
aaacgacccfcagggattcctgaccggttctctggctccaagtctggcacgtcagcc

accctgggcatcaccggactccagactggggacgaggccgattattabtgcgcgacc
Itgggataatgataagtggggtgtggttttcggcggagggaccaagctcgaggtccta
ggtggtggtggtogttetggtggtyggtggttotggeggeggeggetecagtggtggt
ggatecgaggtgcagetggtggagtecgggggaggettggtacagectggggggtec
ctgagactetoctgtgeagectoctggatteacotttagoagetatgccatgagetgy

gtcoegecaggetecagggaaggggotagagtgggtetecagetattagtaggtagtage

gagtagracatactacgcagactoegtgaagggecgattcaccatetocagagacaat




1. An antibody which specifically binds the human ALK protein, said
anti body conpri sing (1) a variable heavy chain CDR3 of
a sequenc east 60% sequence identity, to the .

| D. No. ZeWWZtOHl”ﬁEMb (ii) a variable light chain 6%21[66;72100%9
sequence with at |east 50% sequence identity to the sequence SEQ I D.
No. 3; sai d anti body binding a 16-am no acid ALK

epi tope peptide of a sequence of at |east 75% sequence identity to

t he sequence SEQ ID. No. 1. 39 2. The antibody of claim1l
whose affinity for the ALK epitope peptide is given by a Kd of |ess
than 10 nM preferably less than 7 nM 3. The anti body

of anyone ﬂifcaTaBQa@écﬁj‘&@tﬁﬁc@écﬁa&&g%d@@ct§a§é§c@@hb§%ﬁg§&@@f@
scEiv anti bar%gy a Fab f 4. The antl body of
anyone of tH&E*[FecEfiSgs %

) |" = = a
| anbdal \ﬂgghmm@g@aaccctggtcaccgLctcétcgrhe antlbody of anyone of the
precedi ng cl ai ns, Wn?v %n the, framework of VH and VL is stable and
sol ubl e so as to be $Horgtdi FRREEFRt PRSI PaRAr reduci ng
envi ronnent . CDRs areébundbel iaed, bothkeaf ianyediacef the preceding
clains conprising a variable heavy chain CDR3 of a sequence with at
| east 70% 75% 85% nore preferably at 55 | east 90% sequence
identity to the sequ&heelBEQtibn MonoR. further described7by The anti body
of anyone he. g clains, conprising a variable heavy chain
CDR3 of tﬁ%éléq‘gence%ggég ID. No. 2. 8. The anti body
of anyone of the preceding’clains conprising a variable |light.chain
CDR3 of a Sequencs whihaad 1eashs 60% 70% 80% 85% or more
preferably at Teast 90% sequence identity to the sequence SEQ I D.
No. 3. 9. The anti body of anyone of the preceding

clai ms conpri st@eheval | a@{eepkagmcectsal thLCHR2=0h: thfgeauence SEQ
I D. No. 3. The, %&tl body of anglone of the preceding

claims, cSHBLPEFngniess SthERis SRFED FOREEIY TR heSequence
havi ng at nigass cBi)%EﬁlHﬁ:l‘yt,ymeeﬁE@r bib1ldyy, dedbibinanyamizabl e heavy

chain CDR% 0 sequence eas 60% i dent | t t.0 th SEQ ID
No. 2 and ECLnglogy’ :meunélffogpr i g‘tﬁ‘ﬁp S H dirn %%t SR ™ g.‘w ng at
| east 80%ucdeny)it prdosSEQED N@chrﬁquﬁs him pedypeit iald pgepamhai n CDR3

of a_seauenge Nad10ay. | 9aRbe30% kL0l il LrlOukiiG S8IURMARLSEQ | D

lar Cloning: Cold Sprlng'Harbor Laboratory Presgg (1989);
Antibody Engineering Protocols (Methods in Molecular Bi-
oclogy). 510, Paul, 8., Humana Pr" (1996); Antibody Engi-
néering:,A Practical Approach (Practical Approach Series,
169), MeCafferty, Bd., Izl Pr (1296); Antibodies: A Labo-
ratory Manual, Harlow =t al., C.5.H.L. Pregs, Pub.
(1999); and Current Protocols in Molecular Biology, eds.
. Ausubel et al., John Wiley & Sons {1892} .

Experiment 1: Bcreening to identify Alk-

binding scFve

In a wealth of structural Studles on anti-
body—antlgen 1nteract10ns it was found that re51dues in
the complementarity-determining region 3 (CDR-H3) of the
heévy chain generally comtribute the most substantial

contacts to the antigen (Chothia and Lesk, 1887; Chothia



11. The antibody of claim 10, conprising a variable
heavy chai n sequence having at |east 80% identity to SEQ ID. NO 4

wher ei n tlh%();é]g&.,lﬂ?_gélﬁz heavy chain CDRs are at | east 80%,j (ﬂ?(’fﬁiﬁﬁﬁdoofo?

t he SEQ nd 56 a variable lig

sequence having at |east 80% identity to SEQID No. 5 wherein the
variable light chain CDRs are at |east 80%identity to the CDRs of
SEQ ID No. 19. 12. The anti body of anyone of the
preceding clains conprising the frdhework 4.4. 13. The antibody of
claim1, wherein the ALK epitope peptide has the sequence SEQ I D.
Nol. 14. The antibody of claim 13 whose  a éfl nit r he ALK

epi tope peptilde LE8ThAPGeRRri ¥d) by RALHEY RN ‘6‘?“%’@3 “preferably

10 nM or (eshHedsisPrabenablia Rat B aib body interaction
screening technology to directly isolate antigen-binding
scFve by screening of four scFv libraries of randomized
synthetic CDR-H3 seguences(Auf der Maur et al., 2002).
The four libraries are based on four different stable hu-
man scFv frameworks in which 7 amino acids within the
third CDR loop of the variable heavy chain (VH-CDR3) were
randomized. The randomized parts were introduced by stan-
dard PCR cloning technigues. The scFv libraries were
screened against a 16 amino acid peptide derived from the
extracellularldomain of the human tyrosine receptor
kinase Anaplastic Lymphoma Kinase (ALK) by & yeast
screening system called sQuality Control”. (Auf dei Maur
et al., 2001; Auf der Maur et al ©2004). Briefly,‘ﬁhe
Quality Control technelogy is an antlgen independent in-
trabody =zelection gystem for identifying from a matural
pool of human variable-light (VL) andvvériable—heavy {VH)
chains thoge VL and VH combinations witﬁ favourable bio-
physicai properties, such as stability, solubility and
expression yield. bne promising and specific bindef from
one of the four scPFv libraries was isolated after the
first screening round. This partieular sofv was derived
from the framework FW4.4 library. FW4.4 (SEQ. ID. No. 20)
congists of a VL domain (lambdal} connected by a classi-
cal flexible glycine-serine linker (GGQGSY4 to a VHE; do-
main. The VE CDR3 of FW4.4 comprises 13 amino acids
(DAGIAVAGTGFDY; SEQ.ID. No. 18). To comstruct the li-
brary, the central part of the VH CDR3 (DAXXXXXXXGFDY)
wags randomized by standard PCR-cloning methods using a-
degenerated oligonucleotide. The last two residues (Asp
and Tyr) were kept constant, because their structural im-

portance was demonstrated in many cases (Chothia and



15. The anti body of anyone of the preceding clains, which binds a
16-ami no-aci d ALK epitope peptide of a sequence with at |east 75%,

pref erably, no acid identity to the sequence S

16. The an |]“)boﬁg/ %:‘Ranyone of the preceding clains, saleg (9:1' Epugoﬂu
conprising a VH sequence of SEQID. No. 4 and a VL sequence of

SEQ I D. No. 5. 17. The anti body of anyone of the
preceding clainms conprising at | east one nutation in at |east one of
the CDRs resulting in a higher affénity characterized by a Kd of |ess
t han about 3 nM 18. The anti body of 'claim 17, wherein
said nmutation is in CDRL or CDR2 of VH and/or VL. 57

19. The an"eia}bpdwaai Cltad met#inivereshdsed dremat atti owdofisdiid nut ations
are in CDR2 T y e of the
ot ecedi ng BT R BT ST TR ARt o iy BORETEST | ol ng &
sequence Sthactiedst rim tseFvgl Supref wSEQLldnBd No.a 7eaSEGHD. No. 8,
SEQ I D. E Q. 12, or

SEQ I D. I\Bresﬁz}og el N%nggy %E@ %‘Em an1 %&%ﬁg DC%I ml\g}fa wherein
sai d def i nedirsdguehcedtivht DR amEdnppE ciddd (ByL tdar ¥pthcetaci ds

resi dues é{t a’bgvofz?l | owed by the sequences of SEQ ID. No. 17.

22. The antibody of anyone of clains 4 to 21, said antlbod]\é'
conprising the strudths & 1 gpppdi ndi Ag cdongiEOHER)y of human Al

NH2- VH- 1T gkerendeeQt, an\e!agraﬁl Fodt Rl Lkatadhasn thieesa0uenGeaSEQ | D.
No. 16. - The anti body of anyone of the&%recedl ng

clai ns, s&F®ant PBOHY- E‘é‘llﬁgl?a"t‘l‘?:‘@loaﬁ‘éjr PeBFLEDXGT- FARRTE

24. The' aphbhrdy yeistnyeresefod h}%cﬂbﬁCQ_jﬁaﬁglﬂﬂl s tasmimatedi cament or
a di agnostl c.too se of the antibody of

25., The
anyone of P?Pé’nplté?c‘élbff MPePEARS §FOE T B‘IF‘B%UCH on of a nedicanent for

the treat nent of carmter seporiampesst strain YDE173 (A26.deFhe use
accordingto claim?2 I nth _the

i nhi bi ti ol of eI{?Kag]n'ol;75200r0 ng éu%a"?&é %%EEQ%C#% a%ﬁ?é)rre i at ed

si gnal i ngrort® genes HIS3 and lEQZ'Z uftfier (e ofnierai af 25 LeZ8; wherein
the medi Cgﬂg&] g §i nfml eggn%eewh SHLt B e vEeroadn- m stering

said anti i'n.combi nation W th an-anti cancer agent, e.
met hot rex:at%ssmg the Alk LBD furmpd tReleide topeehan Wb, thnéF‘Bl n the

treat nent gis @riugaddsmnt ietaReurRbhass ame, qald Qiatasam do-
rhabdonyosar coma, breast. carci nona, rgse@%ﬁg ncreati.c cancer
B-cel | NHERiR-hJForeEFEd Aghe “Eral Fe | S PR ]
retinobl aﬁwtfﬁmlnevwﬁtg csm:ammw [r. 6shat e amanc-efriazolen(canter ,
pancr eat ic ncer

posar conm, f [ OSASC Qartlcular
gl i obl ast'ﬂ%c ﬁgu?o%cf fseﬁ%qﬁ%iv%ndﬁl %a%%wo%g?coné 88R: s 29.
A DNA sequetnc@rentudligvgonhes arrebpiigks caryoneesfiod| & ¥l to 22.

30. AN expLESSLAN:HEGlRL -CONPIdakRg e DMy Saquense Qfnchalm 29.
porter strain was tranéformed with the rescued plasmids
to confirm antigen-dependent gene activation. A guantita-
tivé liguid PB-galactosidase assay was performed to meas-
ure binding-strength between the Alk LBD, i.e. the 16
amine acid ALK peptide, and the selected scFv. The scFv
with highest reporter gene activation also demonstrated
best affinity (-31mM) for the Alk LBD peptide in ELISA
(data not shown}.

The szetences of other VH CDR3 gequences ‘
identified as contributing to ALK binding are provided

below in Tablella.



31. A suitable host cell transfornmed with an expression vector of
claim30, in particular an E. coil cell. 32. A nethod

for the pr\?fﬁ‘ﬁﬁ(ﬁﬁﬁfhﬁ)f an anti body of anyone of cl ai nscépr]cé??fz%omoﬁ%t

conprising culturing the host cell of claim 31 under

I ons

all ow the synthesis of said antibody and recovering it from said

culture. 59 33. The antibody of anyone of cla

m 1to

9, said antibody binding an epitope being a fragnent of, conprises or
consi sts essentially of the regi on4dpanning amino acid residues 391
3 and 406 3 (SEQ ID No: 91), nost preferably am no acids 391-406

110>

(SEQ ID No: 1). PCT/C1-1 2 00 7/ 0 00202 SEQUENCE.LLSTLNG
ESBATech | A4 20> Anti bodi es bi neif ngrt 8 thec ey aeslduskpar dor

t he Receptor _Tyrosine Kinase ALK <130> P.

<151> 200HT0MS4 <160> 01 <170>| PAFTRYACRCTRY (550 ol Noqad)y

ai n of
795, 831
<211> 16

<212> PRIH229%82 HonD sapi ens <4DPRKFHSDEIGEDY (SEQ. ID. Wo. 25)

H5 SH 4.1 DAWGWTILSGFDY (SEQ. ID. No. 26)

H5 84 5.1 DARYMIRYEGFDY (SEQ. ID. No. 27)
H5 SH 2.3 DAWTIYWAREGFDY (SEQ. ID. No, 28)
H5 SH 3.3 DACMTYSREGFDY (SEQ. ID. No. 29)
E5 SH 5.3 DAWLDVLSDGFDY (SEQ. ID. No. 30)
E5 SH 14.3 DAPSVNDREGFDY (SEQ. ID. No. 31)

The seguences of other suitable frameworks

are provided below in Table 1b.

FW Sequence

5.2 | EIVLTQSPATLSLSPGERATLSCRASQTLTHYLAWY QOKPGOAPRLLIYD
TSKRATGTPARFEGSESETOFTLTI SSLEPEDSALYYCOORNSWPHTFGE
GTKLEIKRCGGGGSGEEESGEEE5SGEESEVQLVESGEEVAQPEESLRYS
CAASGFSFSSYAMOWVROAPGKGLEWVAVISNDGRIENYADAVRGRETIS
RDNSONTVFLOMNSLREDDTALYYCARBIGATGYLDNWGQGTLVTVSS
{SEQ. ID. No. 15) ’

Experiment 2: Affipity maturatdion

In order to cbtzin an z2cPfv with higher affinity, this
primary binder was subjected to a further affinity matu-
ration process by mutagenesis and a second screening
round in yveast. Enabling affinity maturatiom, the expres-
sion level of the LexA Alk LBD peptide fusion protein was
reduced in order to lessen reporter gene activation
driven by the interaction of the primary binder with the
Alk LED peptide. The strong actin promoter on the pRailtl
vector was exchanged with the truncated and thus less ac-
tive version of the ADH promoter (zlcohol dehydrogenase}
resulting in pBait3. This reduction of the bait expres-
sion level, in the presence of the primary binder, was
sufficient to inhibit growth on plates lacking histidime

and contiining 5 mM 3-AT. Mutagenesis of the primary



Ay Arg lle Gy Arg Pro Asp Asn Pro Phe Arg Val Ala Lets du Tyr
151015 <210> 2 <211> 14 <212> PRT <213> Artificial <220> <223> coR3

of the he ari abl e regi on of ESBA521 <400> 2 rp
Leu Asp Va Le %igAs Gy Phe Asp Tyr 1510 <210> 3 <?&%¥ﬁ%@a@%@¥£

PRT <213> Artificial <220> <223> cOR3 of the light chain variable
regi on of ESBA521 <400> 3 Ala Thr Trp Asp Asn Asp Lys Trp C]y val val
1510

43

binder for affinity maturation was accomplished by ran-
domizing parts of the CDR3 within the variable light
chain. This was performed directly in yeast by homologous
recombination {Schaerer-Brodbeck and Barberis, 2004). The
VL CDR3 of FW4.4 comprises 11 amino acids (SEQ. ID. No.
14: GTWDQSLSGVV). The first two positions were partially
randomized, such that the first position either encodes
@ly, Ala or Gin, and the second position Thr, Ser or Ala.
At the positions 5 to B within VL CDR3 all amino acid
residues were allowed. The remaining positions were kept
constant. Randomization was introduced by PCR. The re-
sulting PCR product had a zize of 356 bp and comprised
the randomized CDR caésette with 267 bp upstream and 27
bp downstream framework'sequences. This product is the
-so~cglled donor PCR fragment, which bears homologies to
the target vector The target vector is the yeast plasmld
.(lebl) encodlng the primary binder fused to the act:va—
tion domain of Galé. In oxder to improve efficiency of
.homologous recombination and to exclude false posiﬁives
in the subsequent. screening, the CDR-L3 in the target
vector was slightly modified. A tnique SacT restriction
gite was introduced in the middle of VL CDR3, which leads
to a frameshift in the =scFv encodlng part of the fusion
proteih and results in a truncated protein unable to bind
to the Alk LBD. In addition, the Sacl site enables lin-
earization of the target vector, which enhances recombi-
nation efficiency in yeast.

The screening was launched Ey pre-
trangformation of the reporter veast strain YDE173 with
the plasmid (pBait3) expressing the LexA Alk IBD from the
truncated ADH promoter. This.pre—transformed.yeast cells
were made competent again and co-transformed with the

linearized target vector and with the donor PCR fragment,



<210> 4 <211> 122 <212> PRT <213> Artificial <220> <223> Heavy chain
vari abl e region of ESBA521 <400> 4 Qu Val G n Leu Val Qu ser Qy

Ay Gy Leﬂo@&m idoPro Ay dy 151015 PCT/cu? 00 7/ %%ﬁﬁpmkeu

Arg Leu Ser a Ala Ser Ay Phe Thr Phe Ser Ser Tyr
met Ser Trp Val Arg G n Ala Pro Ay Lys Ay Leu Gu Trp Val 354045
ser Ala lleser Gy Ser Ay Ay Ser Thr Tyr Tyr Ala Asp ser val
505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu
Tyr 65707580 Leu A n net Asn Ser Le&u Arg Ala Gu Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg Asp Ala Trp Leu Asp Val Leu Ser Asp Ay Phe
Asp Tyr Trp

wnich bears homologies upstream and downstream of the VL

CDR3. Upon homologous recombination between the PCR prod-
uct and the target vector, the novel VL CDR3 seguence is
integrated into the corresponding sitée of the target vec-
tor. As a net result of this event the primordial VL CDR3
gets exchanged with the randomized VL CDR3. This allows
resconstitution of a circular plasmid that expresses a
fully functiomal fusion protein with a novel VL CDR3 se-
quence, which will activate reporter gene expression and
_enable growth on selecti{e plates upon interaction with
the Alk LBD peptide. '

A total of 119 clones grew on selective
plates over an observation pericd of 6 days. These clones
were plcked and the library plasmids were izolated and
retransformed into the same reporter yeast strain. A
quantitative ligquid B-galactosidase assay was performed
to méasure binding strength between the Alk LBD.(antigen)
and the affinity-matured scFv. 20 cloneé with highest

. lacZ activation were also tested in ELISA with Alk LED
peptide. The best candidaﬁé revealed.a Ky .of about 7oM
(Fig.-3) and was named ESRA521,

. The éequences of other VL CDR3 sequences
identified as contributing to ALK binding are provideq.

below in Table 1lc.

clone VL CDR 3 . _

WT FW4.4 GTWDSSLSGVV (SEQ, ID. No. 32)
5.3-9.1 - | ARWDSVKHGVV (SEQ. ID. No. 33)
5.3-21.1 AAWDNSMRGVV (SEQ. ID. No. 34)
5.3-22.1 2AWDTMRYGVV (SEQ. ID. No.35)
5,3-25.1 AAWDTTRVGVV (SEQ. ID. No. 36)
5.3-27.1 ASWDTMLEGVV (SEQ. ID. No.37)
5.3-28,1 ASWDTPTCGVV (SEQ. ID. No. 38).
5,3-29.1 ATWDISRCGVV (SEQ. ID. No. 39)
5.3-46.1 ATWDTVCAGVV (SEQ. ID. No. 40)
5.3-53.1 ATWDVDVFGVV (SEQ. ID. No. 41) J



100105110 Ay Gn dy Thr Leu Val Thr Val Ser Ser 115120 <210> 5
<211> 111 <212> PRT <213> Artificial

regi on of 1461600> 5 G n ser Val Leu Thr G n Pro R er
N e %Eyé Aasdtd )0 0%s Lys Val Thr Ile Ser Cys Ser ﬁg%ﬁ%z’eo? Bhao?
Ser Asn Ile Ay Asp Asn 202530 Tyr Val Ser Trp Tyr An Gn Leu Pro

Ay Thr Ala Pro A n Leu Leu 354045 Ile Tyr Asp Asn Thr
le Pro Asp Arg phe ser 505560 Ay ser Lys ser Ay Thr
Ala Thr Leu Gy Ile Thr Ay Leu G4 65707580 Thr Gy Asp Au Al a Asp

Ser Ay |

Tyr Tyr cys Ala Thr Trp Asp Asn Asp Lys 859095

5.3-57.1 ATWDDVVGEEVV (SEQ. ID. No. 42)
5.3-86.1 ARWDSFYNGVV (SEQ. ID. No. 43)
5.3-54.1 | AswDTLIEGVV (SEQ. ID. No. 44)
5.3-107.1 ATWDNDEWGVV (SEQ. ID. No. 45)
5.3-112.1 AAWDSTTCGVV (SEQ. ID. No. 46)
5.3-113.1 ATWDMWMKGVV (SEQ. ID. No. 47)
5.3-117.1 GTWDSSLSGVV (SEQ. ID. No. 48)
5.3-118.1 AAWDWVLGGVV (SEQ. ID. No. 49)

ATWDNPEQEVV (SEQ. ID. No. 50)

14.3-6.1
14.3-7.1 ATWDDWVIGYV (SEQ. ID. No. 51)
14.3-8.1 ASWDDQRWGVV (SEQ. ID. No. 52)
14.3-9.1 ATWDTNRHGVV (SEQ. ID. No. 53)
14.3-12.1 ASWDDLHIGVV (SEQ. ID. No. 54)
14.3-13.1 ASWDEEAWGVYV (SEQ. ID., No. 55}
14.3-21.1 ATWDYIRKIGVV (SEQ. ID. No. 36)
14.3-48.1 ATWDTFERGVV (SEQ. ID. No. 57)
14.3-49.1 ATWDENLIGVV (SEQ. ID. No. 38)
5.3-24.,1 ATWDNNTCGVV (SEQ. ID. No. 59)
15.3-3.1 AAWDCDINGVV (SEQ. ID. No. 60)
5.3-8.1 ASWDSMRIGVV (SEQ. ID. No. 61)
5.3-18.1 ATWDCOTRAGVV (SEQ. ID. No. 62)

Experiment 3: The scFv ESBASZL spécifically

Einds to #he trapsmerbrane form of human ALK

In order to test whether.the newly identified

scFv was able to also recognize the transmembrane human
ALK protein oﬁ the surface of living cells,.immunostain—-
ing experiments of transiently transfected HELR cells
were performed. ESBA521 reacts with the ALK protein in a
comparable way as a polyclonal antibody (Fig. 4). In a
control experiment it was shown that the framework 4.4

scFv does not react with human ALK. Surprisingly, ESBA5S21

" only bigds to the human Alk protein, but not to the cor-

responding mouse protein, although the mouse antigenic
peptide only differs in two amino acid positions from the
human peptide seguence. By comtrast, the polyclonal ALK
antibedy recognizes both human and mouse protéin. There-
fore, binaing of ESBA521 is specific for the human ALK

protein at the cell surface.

<220> <223> Light chain variable

Lys Arg Pro




Trp Ay Val vVal Phe Ay Ay Ay Thr Lys Leu Au Val Leu Gy 100105110
<210> 6 <211> 17 <212> PRT PCI/CH 2 0 0 7/ 0 00202 <213> Artificial

<220> <22 ffiot he heavy chain variabl e region of >
3@0 24610
6 Ala Ile Ser y Ser Ay @y Ser Thr Tyr Tyr Ala Asp W%@gﬂg

151015 Ay <210> 7 <211> 17 <212> PRT <213> Artificial <220> <223>
cDR2 of the heavy chain variable region of the scfle 265.1 <400> 7

46

Experiment 4: Isolation of improved binders

by PCR mutagenegig of VH CDR 2

To further improve antigen binding, ESBA521
was used as the starting scFv in a further round of af-
finity maturation using the same two-hybrid approach as
described for the first round of affinity maturation, ex-
cept in this case CDR2 of VH was changed by PCR mutagene-
gis and transformed into the yeast recipient, wherein ho-
mologous recombination at CDR2 is enforced in analogous
way. Again, a restriction site was introduced in CDR2 to
enable linearization of the target plasmid. The mutations

introduced in CDR2 are given in Table 2.

scPv (performing VH CDR 2 (mutated residues)

best)

WT (ESBA521) AISGSCGSTYYADSVKG (SEQ. ID. No. 63)
1.1 AT -KTDGONYYADSVKG (SEQ. ID. No. 64)
17.1 ATRSDEGNERYYADSVKG (SEQ. ID. No. 65)
35.1 AINTNGNEKYYADSVKG (SEQ. ID. No. 66)
64.1 AISTNGKERYYADSVKG (SEQ. ID. No. 67)
130.1 ATIRTQSQEEYYADSVKG (SEQ. ID. No. 68)
152.1 ATIKSRSQEQYYADSVKG (SEQ. ID. No. 69)
167.1 AIKSHSQQQYYADSVKG (SEQ. ID. No. 70)
214.1 AINSEGQQRYYADSVKG (SEQ. ID. No. 71)
225.1 AIKRSKEQNRYYADSVKG (SEQ. ID. No. 72)
262.1 AIRTNSEEKYVADSVKG (SEQ. ID. No. 73)
265.1 AINMKGNDRYYADSVKG (SEQ. ID. No. 74)
43.2 - AT -RTNSKEYYADSVKG (SEQ. ID. No. 75)
70.2 AIXTESQQRYYADSVKG (SEQ. ID. No. 76)
99.2 : AINSNGKQDYYADSVKG (SEQ. ID. No. 77)
100.2 ' ATKTDGNHKYYADSVKG (SEQ. ID. No. 78)
1059.2 ATDTKGNGQYYADSVKG (SEQ. ID. No. 79)
146.2 ATRSDSSHKYYADSVKG (SEQ. ID. No. 80)
173.2 ) AINTKSNEQYYADSVKG (SEQ. ID. No. 8l)
199.2 ’ AIRTDSKNSYYADSVKG (SEQ. ID. No. 82)
2.11 ATRTDSKEQYYADSVKG (SEQ. ID. No. 83)
19.11 AIRTNSKEEYYADSVKG (SEQ. ID. No. 84)

28.11 AIETSSGSTYYADSVKG (SEQ. ID. No. 85)




Ala Ile Asn nmet Lys Ay Asn Asp Arg Tyr Tyr Ala Asp Ser Val Gy
151015 Lys <210> 8 <211> 16 <212> PRT <213> Artificial <220> <223>
CDR2 of thgohg@vssghai n vari abl e region of the scPv 43. 5154887 60Aka
Ile Arg Thr Asn Ser Lys GQu Tyr Tyr Ala Asp Ser Val Lys Gy 151015
<210> 9 <211> 17 <212> PRT <213> Artificial <220> <223> cDR2 of the
heavy chain variable region of the scPv 100.2 <400> 9 Ala Ile Lys Thr
Asp Gy WM H's Lys Tyr Tyr Al a Aspé%er Val Lys

33.11 ATNTGGESTYYADSVKG (SEQ. ID. No. 86)
4.12 AINTRGONEYYADSVKG (SEQ. ID. No. 87)
6.12 AISTSG-STYYADSVKG (S8EQ. ID. No. 88)

Among the isolated scFvs obtained after this
procedure, seven turned out to have significantly im-
proved affinity with a K3 in the range of 2-3 oM (Fig.
5), the best of them heing 28.211.

Experiment 5: Prevention of tumor ~growth

upon administration of anti-ATLK antibody
The progenitors of the antibody ESBA521 were
selected to bind to amino acids 391-406 of ALK, which

comprises the amino acids {396-406) that.are kmown to
bind pleiotrophin (Stoieca 2001). ESBAS21 was obtained by
randomizing additional amino zeids in the CDRs of its
progenitor and by selecting for binders that bind to the
391-406 aminoiacid stretch contaihed in its natural con-
tekﬁ of the ALK extracellular domain'(Eéb). These pro-
ceedings. resulted in an amtibody, which binds the ALK ECD
with high affinity at the same site that binds PTN. To
our knowledge. This is the first monoclonal antibody that
specifically targets the PIN binding site of ALK. Ac-
cordingly, ESBAS21 is predictéd to have high affinity to
the ALK ECD and efficiently competes with pleiotrophin
(PIN) and midkine (MK) for binding to the ALK receptor,
and thus, the ESBA521 antibody is suitable for inhibiting
both MK and PTN ligand binding to the ALK protein.
Because ALK and its ligands are involved in
neoplasia, tumor invasion and angiogenesig, inhibition of
the interaction between ADLX and its cognate ligands dis-

rupts ALK mediated tumorgenesis,



151015 Ay <210> 10 <211> 15 <212> PRT <213> Artificial PCT/CH 2 00
7/ 0 00202 <220> <223> CDR2 of the heavy chain variable region of
scFv 2. 11 w007 /%i1rg Thr Asp Ser Lys Gu G n Tyr Tyr fddcog/686502
Val Lys Ay 151015 <210> 11 <211> 15 <212> PRT <213> Artificial <220>
<223> cDR2 of the heavy chain variable region of the scFv 28.11 <400>
11 Gu Thr Ser ser Ay Ser Till' Tyr Tyr Ala Asp Ser Val Lys Qy

151015 <210> 12 <211> 15 <212> PRT <213> Artificial

<220> <223> cDR2

of the heavy chain variable region4sf the scFv 33.11 <400> 12

The effect of BESBAS521 on a specific tumor can
be determined by the following two assays described be-
low.

In a first assay, xenograft experiments are
prepared in order to determine the cancer growth rate-
limiting role of ALK (Powers 2002). Briefly, a UB7MG cell
suspension of 20 million cells/ml media supplemented with
10% fetal calf serum are prepared. Theee are injected
into NU/NU mice and resultant tumors are measured. Test
antibodies, preferably full length antibodies, more pref-
erably, pegyvlated antibodies,-are introduced and.tumor

growth is assessed.

While there are shown and degcribed presently

preferred embodiments of the invention, it is to be dis-

tinctly understood that the invention is not limited

thereto but may be otherwise variously embodied and prac-

ticed within the scope of the following claims.
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TimAdy Asp Gu Ala Asp Tyr Tyr Cys Ala Thr Trp Asp Asn Asp Lys
859095 Trp Gy Val val Phe Gy Gy Ay Thr Lys Leu Gu Val Leu Qy

Ay
Ser
Leu
dy
Al a
Ay
Ile
ser
Al a

100105110 dy Ay Ay Ser dy dy dy Gy ser dy Ay Ay dy Ser
Gy 115120125 Ay Ay ser Gu Val °8& n Leu Val G u Ser Gy Ay Ay
G n 130135140 Pro Ay Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser

Val

Phe Thr Phe 145152&55160 Ser Ser Tyr Ala net Ser Trp Val Arg Gn

Pro Ay Lys Ay Lesd 170175 Au Trp Val Ser Ala lle Ser Ay Ser
Gy Ser Thr Tyr Tyr Ala 180185190 Asp Ser val Lys Gy Arg Phe Thr
Ser Arg Asp Asn Ser Lys Asn 195200205 Thr Leu Tyr Leu G n net Asn

Leu Arg Ala G u ASp mmepkabedy whoghsgpecigicayty dpsndsatdeg Asp

Trp LEHmARPAYR! pEEY. PR £5Ra N PBBag22578233440

(i) a variable heavy chain CDR3 of a sequence
with at least 60% sequence identity, to the sequence SEQ.
ID. No. 2;

(ii) a variable light chain CDR3 of a
sequence with at least 50% sequence identity to the
sequence SEQ.ID. No. 3:

said antibody binding a 16-~amino acid ALK
epitope peptide of a sequence of at least 753% sequence

identity to the sequence SEQ. ID. No. 1.

2. The antibody of claim 1 whose affinity for
the ALK epitope peptide is given by a Kgq of less than 10

nM, preferably less than 7 nM.

3. The antibody of anyone of the preceding
claims which is an antibody fragment, scFv antibody or a

Fab fragment.

4. The antibody of anyone of the preceding

clailms comprising a H3 VH domain and a lambdal VL domain.

5. The antibody of anyone cf the preceding
claims, wherein the framework of VH and VL is stable and
soluble so as to be functional in an intracellular

reducing environment.

6. The antibody of anyone of the preceding
claims comprising a variable heavy chain CDR3 of a

sequence with at least 70%, 75%, 85%, more preferably at



Asp Tyr Trp Gy Gn Ay Thr Leu Val Thr Val Ser Ser 245250 <210> 20
<211> 253 <212> PRT <213> Artificial <220> <223> scPv serving as
framewor k <400> 20 G n Ser Val Leu Thr Gn Pro Pro Ser Val Ser Al a
Ala Pro Ay din 151015 Lys Val Thr |l 8°Ser cys ser Ay Ser Thr Ser
Asn Ile Ay Asp Asn 202530 Page 7 KT/CH 200 7/ 00 0202 Tyr Val Ser
Trp Tyr A n Gn Pro Gy Leu | e Tyr
Asp Asn THF |§§s hr’g éP&ugéFeGl?ePltétPfr O%BeAﬁﬁqﬁﬁécgeégéﬁ%oN

7. The antibody of anyone of the preceding
claims, comprising a variable heavy chain CDR3 of the

sequence SEQ. ID. No. 2.

8. The antibody of anyone of the preceding
claims comprising a variable light chain CDR3 of a
sequence with at least 60%, 70%, 80%, 85%, or more
preferably at least 90%, sequence identity to the
sequence SEQ.ID. No. 3.

9. The antibody of anyone cf the preceding
claims comprising a variable light chain CDR3 of the

sequence SEQ. ID. No. 3.

10. The antibody of anyone of the preceding
claims, comprising

a variable heavy chain sequence having at
least 80% identity to SEQ. ID. NO. 4 with a wvariable
heavy chain CDR3 of a seguence with at least 60% identity
to the SEQ. ID No. 2 and

a varieble light chain sequence having at
least 80% identity to SEQ ID No. 5 with a wvariable light
chain CDR3 of a sequence having at least 70% identity to

the sequence SEQ. ID No. 3.

11. The antibody of claim 10, comprising

a variable heavy chain sequence having at
least 80% identity to SEQ. ID. NO. 4 wherein the wvariable
heavy chain CDRs are at least 80% identical to the SEQ.
ID No. 19; and



Ay

Ser Lys Ser Ay Thr Ser Ala Thr Leo Ay Ile Thr Ay Leo A n

65707580 Thr Gy Asp GII Ala AS Tyr Tyr Cys Ay Thr Trp Asp Ser Ser

Leo
Ay
Ser
ady
ser
Gn
Ser
Thr
Asn

859095 Ser Ay Val Vval Phe Ay Glg @y Thr Lys Leo Thr Val Leo
Gy 100105110 Ay Ay Gy Ser dy y Ay Ay ser Ay Ay Ay Ay
ser Ay 115120125 Gy Gy Ser Au Val Gn Leu Val Au Ser Ay Gy

L Val G 130135140 P dy. Ser . L A L Ser Al Al
&y poe Th Pre iacteprasieol s SR pr Cafthnet Catf tne 3 tal Cary

Al a Pneabhy sbys identhiey $6537¥017D Gy Br ph¥akigernhAl aakllab%r Ay
Ay dy Ser Thr Tyr Tyr Al a 180185190 Asp ser Val Lys d Phe

Ile séﬂghﬁgchgenA§@Rsear@y§tA§ﬁa§§5Qﬁézeéemﬁﬁtue@OTyheLGéR@ RTMet
ser L%%QArgDAh%.Gllg_Asp Thr Ala Val 210215220

12. The antibody of anyone of the preceding

claims comprising the framework 4.4.

13. The antibody of claim 1, wherein the ALK

epitope peptide has the sequence SEQ. ID. No 1.

14. The antibody of claim 13, whose affinity
for the ALK epitope peptide is characterized by a Kgq of

30 nM or less, preferably 10 nM or less, most preferably
below 3 nM.

15. The antibody of anyone of the preceding
claims, which binds a l6-aminoc-acid ALK epitope peptide
of a sequence with at least 75% , preferably 100%, amino

acid identity to the sequence SEQ.ID. No. 1.

16. The antibody of anyone of the preceding
claims, said antibody comprising a VH sequence of SEQ.ID.

No. 4 and a VL sequence of SEQ.ID. No. 5.

17. The antibody of anyone cf the preceding
claims comprising at least one mutation in at least one
of the CDRs resulting in a higher affinity characterized

by a Kg of less than about 3 nM.

18. The antibody of claim 17, wherein said

mutation is in CDR1 or CDR2 of VH and/or VL.



Tyr Tyr cys Ala Arg Asp Ala Ay Ile Ala Val Ala Ay Thr Gy Phe
225230235240 Asp Tyr Trp Ay An Gy Thr Leo Val Thr Val Ser Ser
245250 <210> 21 <211> 333 <212> DNA <213> Artificial <220> <223>

Li ght chain variabl e regi on of ESBA5237<400> 21 cagtct gt gc tgacgcagcc
gccctcagtg tctgecggeccc caggacagaa ggtcaccatc60 Page 8 PCT/CH 200 7/00

0202 tcctgctccg gaagcagctc caacattggc taattatg tatcctggta .

ccaacaact c120 ccaggaa@gg ﬁ@%cﬁ%ﬁé@gggcgga‘f ¢t gQCa‘é]P%Eggnaﬁﬁbgccctc
agggatt cc80t9aacagt et dchageteeaa aket ggcapgot sagggacce tgggeatcac
cggact ccag240 act ggggacg aggccgatta ttactgcgcg acctgggata atgataagtg

gggt gt ggt t 300 ttcggcggag ggaccaagct cgaggtccta ggt 333
20. The antibody of anyone of the preceding

claims comprising a variable heavy chain CDR2 comprising
a sequence selected from the group of SEQ. ID. No. 7,
SEQ.ID. No. 8, SEQ.ID. No. 9, SEQ.ID. No. 10, SEQ.ID. No.
11, SEQ.ID. No. 12, or SEQ.ID. No. 13.

21. The antibody of claim 20 wherein said
defined sequences of CDR2 are preceded by the amino acids
residues AI and followed by the sequences of SEQ.ID. No.
17.

22. The antibody of anyone of claims 4 to 21,
said antibody comprising the structure NH2-VL-linker-VH-
COOH or NHZ2-VH-linker-vL-COOH, wherein the linker has the
sequence SEQ.ID. No. 1s6.

23. The antibody of anyone of the preceding
claims, said antibody being radiolabeled or toxin-

labeled.

24. The antibody of anyone of the preceding

claims as a medicament or a diagnostic tool.

25. The use of the antibody of anyone of the
preceding claims for the production of a medicament for

the treatment of cancers or tumors.

26. The use according to claim 25, wherein
the medicament is suitable the inhibition of MK and/or

PTN binding to ALK and/or ALK-mediated signaling.



<210> 22 <211> 366 <212> DNA <213> Arti fi ci al <220> <223> van
<400> 22 gaggtgcagc tcctgtgcag ccagggaagg gcagactccg ctgcaaatga

tggttggatg
acagcct gag
ggt ct cagct
tggctttgac
attact gcgce

gcgt gatgcg

tcctcg tggtggagtc cctctggatt ggctggagtg tgaagggccg
tgctttcgga cgggggagge ttggPacagc cacctttagc agctatgcca
attagtggta gttcaccatc tccagagaca agccgaggac acggccgt at

tact ggggcc ctggggggtc tgagctgggt gtggtggtag attccaagaa
agggaaccct cctgagactc ccgccaggct cacatactac cacgcet gt at

ggt caccgt 275230z 23 <@tle14H9 212> PhA gRd3esiArthéi ci al

<220> <223> sing <400> 23
medicament is a combined medicament suitable for

administering said antibody in combination with an

anticancer agent, e.g., methotrexate.

28. The use of claim 25, wherein the

treatment is a treatment of neurcblastcoma, glioblastoma,

rhabdomyosarcoma, breast carcinoma, melanoma, pancreatic

cancer, B-cell NHL, thyroid carcinoma, small cell lung

carcinoma, retinoblastoma, ewing sarcoma, prostate

cancer, colon cancer, pancreatic cancer, lipome,

liposarcoma, fibrosarcoma, in particular glioblastoma,

neurcblastoma and rhabdomyosarcoma.

29. A DNA sequence encoding the antibody of

anyone cof claims 1 to 22.

30. An expression vector comprising the DNA

sequence cof claim 29.

31. A suitable host cell transformed with an

expression vector of claim 30, in particular an E. coli

cell.

32. A method for the production of an

antibody of anyone of claims 1 to 22 comprising culturing

the host cell of claim 31 under conditions that allow the

synthesis of said antibody and recovering it from said

culture.



gag
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1510 <210> 25 <211> 13 <212> PRT <213> Artificial <220> <223> CDR3 of
the variable region of the heavy chain of H5 SH 2.1 <400> 25 Asp Al a

Ji00 PRY <213 ArCi1idi Al <220 <228s ORGP 1% U0 1o D100 4D 4

t he heavy chain of H5 SH 4.1 <400> 26 Asp Ala Trp Ay Trp Thr Ile Leu
Ser Gy Phe Asp Tyr 1510 <210> 27 <211> 13 <212> PRT <213> Artifici al
<220> <223> CDR3 of the varrable FJéSJF%% of the heavy chain of H5 SH
5.1 <40020:27espedhl & Ala Tyr Met Ile Arg Tyr GQu Ay Phe Asp Tyr

<120> aAntibodies binding to the extracellular domain of the Receptor
Tyrosine Kinase ALK

<130> P1O0661PC

<150> Us 60/795,831
<151> 2006-04-28

<160> 91

<170> PatentIn version 3.3
<210> 1

<211> 16

<212> PRT .

<213> Homo sapiens

<400> 1

§1y Arg Ile Gly Arg Pro Asp Ash Pro Ege Arg val Ala Leu ggu Tyr
5

<210> 2

<211l> 14

<212> PRT
<213> Artificial

<220>
<223> ¢DR3 of the heavy chain variable region of ESBAS21

<400> 2
érg Asp ala Trp geu Asp val Leu Ser igp Gly Phe asp Tyr

<210> 3

<Z11> 11

<212> PRT

<213> aArtificiai

<220>
<223> PR3 of the Tight chain variable region of ESBAS21

<400> 3
iTa Thr Trp Asp gsn ASp Lys Trp Gly {31 val

<210 4

<211l> 122

<212> PRT

<213> Artificial

<220> _ ]
<223> Heavy chain variable region of ESBA521

<400> 4

GTu val GIn reu val Glu ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 is

Page 1



1510 '<210> 28 <211> 13 <212> PRT <213> Artificial <220> <223> CDR3 of
the variabl e region of the heavy chain of 2

Trp Ile Tyr Trp Ala Arg Au Gy Phe Asp TyF‘%ngH gOW&ﬁ &2
000202 1510 <210> 29 <211> 13 <212> PRT <213> Artifici al <220> <223>
CDR3 of the variable region of the heavy chain of H5 SH 3.3 <400> 29

Asp Al %ﬁs fa A58 s t1Pe PR ARPscYLer o0 <210> 30
<211> %5,%%&%% %{ SS,%\ratﬁE?Qsal 5228> <223>3e 7 i)%'ot he vari abl e
region of the heavy chain of H5 SH 5.3 <400> 30
Ala Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

ser Ala Ile ser Gly Ser ggy Gly ser Thr Tyr g%r Ala Asp ser val
50

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80O

Leu GTn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 80 95

Ala Arg Asp Ala Trp Leu Asp Val Leu Ser Asp Gly Phe Asp Tyr Trp
100 108 110

Gly Gin Gly Thr Leu val Thr val Ser Ser
115 120

<210> 5

<211> 111

<212> PRT

<213> Artificial

<220> . .
<223> Light chain variable region of ESBAS21

<400> 5
GIn ser val Leu Thr GIn Pro Pro Ser {a? ser Ala Ala Pro g}y Gln
1 3

Lys val Thr gge sar Cys ser Gly ggr Thr Ser Asn Ile ggy AsSp Asn

Tyr val Ser Trp Tyr GIn GIn zgu Pro Gly Thr aAla zgo GIn Leu Leu
35

Ile Tyr Asp Asn Thr Lys égg Pro Ser Gly Ile Ego AsSp Arg Phe Ser
50

Gly ser Lys Ser Gly Thr Ser Ala Thr Leu Gly Ile Thr Gly Leu Gln
65 70 75 80

Thr Gly Asp Glu é}a Asp Tyr Tyr Cys gga Thr Trp Asp Asn ggp Lys

Trp 6ly val val phe Gly Gly Gly Thr Lys Leu Glu val Leu Gly
100 105 110

<2]10> ©
<211> 17
<212> PRT

Page 2



Asp Ala Trp Leu Asp Val Leu Ser Asp Gy Phe Asp Tyr 1510 <210> 31
<211> 13 <212> PRT <213> Artificial <220> <223> CDR3 of the variable

regi on of the heavy chain of H5 SH 14.3 <f@g r \V/-\
Asn Asp Arg Gu Gy Phe Asp Tyr 1510 <210 Cﬁl%iﬁmZﬁZ@ @&2 62
<213> Arti fi ci al <220> <223> CDR3 of the |light chain variable region

of WI' F\M,. piqi B4 Ay Thr Trp Asp Ser Ser Leu Ser @y Val Val 1510
<210> 33 <211> <212> PRT <213> Artificial <220> <223> CDR3 of the

T oht cRN At PG 839 Butahel 09 RaaBET OH 2007/ 000202

<400> 6
Ala rle Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10 15 .

Gly

<210> 7

<211> 17

<212> PRT

<213> aArtificial

<220>
<223> CDR2 of the heavy chain variable region of the scrv 265.1

<400> 7
Ala Ile Asn Met Lys Gly Asn Asp Arg Tyr Tyr Ala Asp Ser val Gly
1 5 10 15

Lys

<210> 8

<211> 16

<212> PRT

<213> Artificial

<220>
<223> CDRZ of the heavy chain variable region of the scrv 43,2

<400> 8
§1a Iie Arg Thr ?sn Ser Lys Glu Tyr I%r Ala Asp ser val igs Gly

<210> 9

<211> 17

<212 PRT

<213> Artificial

<220>
<223> CbRZ2 of the heavy chain variable region of the sckv 100.2

<400> 9
Ala Ile Lys Thr Asp Gly Asn His Lys Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 10

<211> 15

<212> PRT

<213> Artificial

Page 3



Ala Ala Trp Asp Ser Val Lys Hs dy Val o <

<212> PRT <213> Artifici a?/ <220> <)2/23> C@/&ﬁ&eﬁ?&éﬂ?fcﬁgﬁﬁébz

variable region of 5.3-21.1 <400> 34 Ala Ala Trp Asp Asn Ser Met Arg

Gy Val Val 1510 <210> 35 <211> 11 <212> PRT <213> Artificial <220>

<223> CDR3 of the light chain variable region of 5.3-22.1 <400> 35

Al a Ab@ Trp Asp Thr Met Arg Tyr @y Val Val 1510 <210> 36 <211> 11

<212278RTcpe2138F tAethicavy i chhin220tabi@ 2851 @DRE wFVvthdll i ght chain

vari e ion of 5.3-25.1 <400> 36 Ala Al

Gy%ﬁ%”' vé‘fglmo |la Trp Asp Thr Thr Arg Val
%rg Thr Asp Ser éys Glu Gln Tyr Tyr ééa Asp Ser val Lys ggy

<210> 11

<211> 15

<212> PRT

<213> Artificial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 28.11

<400> 11
Glu Thr ser ser Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys Gly
1 5 10 15

<210> 12

<211> 15

<212> PRT

<213> Artificial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 33.11

<400> 12
asn Thr Gly Gly Gly ser Thr Tyr Tyr Ala Asp Ser val Lys Gly
1 5 10 15

<210> 13

<211= 15

<212> PRT

<213> artificial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 4.12

<400> 13
Asn Thr Arg Gly G1n Asn Glu Tyr Tyr Ala Asp Ser val Lys Gly
1 5 10 i5

<210> 14

<211> 11

<212> PRT

<213> Artificial

<220>
<223> (DR3 of the light chain variable region of framework 4.4

<400> 14
Gly Thr Trp Asp Ser Ser Leu Ser Gly val val
1 5 10

<210> 15
<211> 248
<212> PRT

Page 4



<210> 37 <211> 11 <212> PRT <213> Artificial

i ght chain variable region of 5. 3-27.1

Met Leu Lys @Ay Val

val

1510 <210> 38 <

<2

S0 3 Grodh g

> PRT <213>

<220> <223> CDR3 of the light chain variable regi on of

Artificial
5. 3- 1 540
A
Asp< i Pro Thr cys Ay val Val
<220>
<223> sequence of framework 5.2
<400> 15

Glu Ile val Leu
1

Glu

Leu

Tyr

Ser

63

Glu

Thr

Gly

Ser

Tyr

val

val

Phe

Cys

225

Gly

Arg

Ala

ASp

50

Gly

Asp

Phe

Ser

Glu

130

Ser

Ala

Ala

Arg

Leu

210

Ala

Thr

Ala

Trp

35

Thr

Ser

ser

Gly

Leu

Met

val

Gly

Gln

Arg

Leu

Thr

20

Tyr

sSer

Gly

Ala

Gly

100

Gly

Gln

Arg

Gln

Ile

180

Arg

Met

Glu

val

Thr Gln ser

5

Leuy

GIn

LYS

Thr

Leu

85

Gly

Gly

Leu

val

Ser

phe

Asn

Ila

Thr
245

Ser

Gln

Arg

Asp

70

Tyr

Thr

Gly

val

Ser

150

val

Asn

Thr

Ser

Gly

val

Cys

Lys

Ala

55

Phe

TYT

Lys

ser

GTu

135

Cys

Arg

Asp

Ile

Leu

215

Ala

Ser

Pro

Arg

Pro

40

Thr

Thr

Cys

Leu

ser

Ala

Gin

Gly

ser

200

Arg

Thr

Ser

Ala
Ala
25

Gly
Gly
Lelu
Gln
Glu
105
Gly
Gly

Ala

Ala

Ser

Gly

%%?zﬁ Page 12 PCT/CH2 007/ 00020 2 Ala Ser Trp

1510 <210> 39 <211> 11

Thr

10

Ser

Gln

The

Thr

Gln

90

Ile

Gly

Gly

Ser

Pro

170

Ile

ASp

Asp

Tyt

Leu

GIn

ala

Pro

ITe

75

Arg

Lys

Gly

Gly

Glu

Asn

Asp

Leu
235

Page 5

ser

Thr

Pro

Ala

60

ser

Asn

Arg

ser

val

140

Phe

Lys

His

ser

Thr

220

ASp

Leu

Leu

Arg

45

Arg

Ser

Ser

Gly

Ser

125

Ala

Ser

Gly

Tyr

Gln

205

Ala

Asn

Ser

Thr

30

Leu

Phe

Leu

Trp

Gly

110

Gly

Gin

Phe

Leu

Ala

190

Asn

Leu

Trp

Pro

15

His

Leu

ser

Glu

Pro

95

Gly

Gly

Pro

ser

Glu

175

Asp

Thr

Tyr

Gly

Gly

Tyr

Ile

Gly

Pro

80

His

Gly

Gly

Gly

sSer

160

Trp

Ala

val

TYFP

Gin
240



<212> PRT <213> Artificial <220> <223> CDR3 of the light chain

vari able region of 5.3-29.1 <400> 39 Al a %%h_TL 3gsp II; Ser Arg Cys
dy Vval Vval 1510 <210> 40 <211> 11 <212> ﬁ}ﬁ idifi 5 &
<223> CDR3 of the light chain variable regi on/ of 5.%@46. iﬁ:<%§0;@%892
Ala Thr Trp Asp Thr Val Cys Ala Gy Val Val 1510 <210> 41 <211> 11
<212> PRT <213> Artificial <220> <223> CDR3 of the light chain

vari able region of 5.3-53.1 <400> 41 Ala Thr Trp Asp Val Asp Val Phe

dy ValkeMal 1610 <210> 42 <211> 11 <212> PRT <213> Artificial
<211> 20
<212> PRT
<213> Artificial

<220> ) .
<223> Linker connecting VH and VL in ESBAS521

<400> 16
Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser
T y Gly Giy Gly z y gly Gly Gly 15 7%

cly Gly Gly Sser
20

<210> 17

<211l> 8

<212> PRT

213> Artificial

<220>
<223> C-terminal half of CDrRZ of ESBAS21 and its derivatives.

<4Q0> 17
TYr Tyr Ala Asp §er val Lys Gly
1

<210> 18

<211> 13

<212> PRT

<213> Artificial

<220>
«223> CDR3 of the heavy chain variable sequence of framework 4.4

<400> 18
Asp Ala Gly Ile §1a val ala Gly Thr ggy Phe Asp Tyr
1

<210> 19

<211> 253

<21Z2> PRT_ _ |
<213> Artificial

<220> _ ]
<223> Single chain antibody fragment ESBAS21

<400> 19
GIln ser val Leu Thr GIn Pro Pro Ser val Ser ala Ala pPro Gly Gln
i 5 10 5

Lys val Thr gge ser Cys ser Gly ggr Thr ser aAsn Ile ggy ASp Asn

Tyr val Ser Trp Tyr Gln GIn Leu Pro Gly Thr Ala Pro Gln Leu Leu
35 40 45

Page 6



<220> <223> COR3 of the light chain vari

42 Ala Thr Trp Asp Asp Val
<212> PRT <213> Artificial
variable region of 5.3-86.1 PCI/CH 2 00 7/ 0 00202 <400> 43 Ala Al a
1510 <210> 44 <211> 11 <212> PRT
<213 eArfri Aéciagh TH220 sA2BPo GERZ19T TTeherd iaghtargh’tienserar i abl e regi on

Trp Asp Ser

of 5.3-%4.1 <400> 44 Al 385 Ser Trp Asp ThPOLeu Ile Gu Ay val val

<210> 45

Gly

65

Thr

Trp

Gly

Gly

Pro

145

Ser

Glu

Asp

Thr

TYyr
225

Ser

Gly

Gly

Gly

Gly

Gly

Ser

Trp

Ser

Leu

210

Tyr

Val

Phe Tyr Asn Ay Val

val

Lys ser Gly Thr ser Ala Thr Leu
70

Asp

val

Gly

TV

val

val
195

Tyr

Cys

Asp Tyr Trp

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

<220>
<223>

<400>

20
253
PRT

Glu

val

100

Ser

Glu

ser

Ala

ser

180

LysS

Leu

Ala

Gly

Ala

85

Phe

Gly

val

Leu

Met

165

Ala

Gly

GIn

Arg

Gln
245

Artificial

SCcFv serving

20

Gln Ser val Leu Thr
i 5

Asp

Gly

Gly

GIn

Arg

150

Ser

Tle

Arg

Met

Asp

230

Gly

Tyr

Gly

Gly

Leu

135

Leu

Trp

Ser

Phe

Asn

215

Ala

Thr

Tyr

Gly

Ser

val

Gly

Thr

200

Ser

Trp

Leu

Cys

Thr

185

Ser

Glu

Cys

Arg

ser

185

Ile

Leu

Leu

val

as framework

Ala

a0

LYS

Gly

ser

Ala

Gln

170

Gly

Ser

ATg

Asp

Thr
250

B ek 12

Gy Ay V

on of _5.3-57.

10 G270t 09 <

<220> <223> CDR3 of the light chain

Gly ITe Thr Gly Leu Gln
75 80

Thr

Leu

Gly

Gly

Ala

155

Ala

Gly

Arg

Ala

val

235

val

Trp

GTu

Gly

Pro

Ser

ASp

Glu

220

Leu

Ser

ASp

val

Gly

Gly

Thr

Ash

205

Asp

Ser

Ser

Asn

Leu

110

ser

Leu

Phe

Lys

Tyr

190

ser

Thr

AsSp

Asp

95

Gly

Ser

val

Thr

Gly

TYr

Lys

Ala

Gly

Lys

Gly

Gly

Gln

Phe

160

Leu

Ala

Asn

val

Phe
240

Gln Pro Pro Ser val Ser Ala Ala Pro Gly GIn
10 15

Lys val Thr Ile Ser Cys Ser Gly gﬁr Thr Ser Asn Ile ggy Asp Asn
20

Page 7
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<211> 11 <212> PRT <213> Artificial <220> <223> CDR3 of the |ight
chain variable region of 5.3-107.1 <400> 45 Ala Thr Trp Asp Asn Asp
Lys Trp Gy Val Val 1510 <210> 46 <211> 2 213 cj al
<220> <223> cDR3 of the light chain var./fri gﬁo?é 6@1Qg1t}2
<400> 46 Ala Ala Trp Asp Ser Thr Thr Cys dy Val Val 1510 <210> 47
<211> 11 <212> PRT <213> Artificial <220> <223> CDR3 of the |ight

chain variable region of 5.3-113.1 <400> 47 Ala Thr Trp Asp Met Trp
Met LysTv@ vl\%r W TA5EMn Gln IZ,SU Pra Gly Thr Ala ZEO GIn Leu Leu

Ile Tyr Asp Asn Thr Lys ?gg Pro ser Gly Ile EBO Asp Arg Phe ser
50

Gly ser Lys Ser Gly Thr Ser Ala Thr Leu Gly Ile Thr Gly Leu Gin
65 70 75 80

Thr Gly Asp Glu Ala Asp Tyr Tyr Cys ggy Thr Trp Asp Ser Sgr Leu
85

ser Gly val val Phe Gly Gly Gly Thr Lys Leu Thr val Leu Gly Gly
100 105 110

Gcly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser Gly

Gly Gly ser Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gin
130 135 140

ero Gly Gly Ser Leu Arg Leu Ser Cys Ala aAla ser Gly Phe Thr Phe
145 150 155 160

ser Ser Tyr Ala Met Ser Trp val Arg Gln Ala Pro Giy Lys Gly Ley
165 170 175

Glu Trp val Ser aAla Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala
180 . 185 190

Asp ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
195 200 205

Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val
210 215 220

Tyr Tyr Cys Ala Arg Asp Ala Gly Ile Ala val Ala Gly Thr Gly Phe

225 230 235 240
Asp Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
245 250
<210> 21
<211> 333
<212> DNA |
<213> artificial
<220> _
<223> Light chain variable region of ESBASZ1
<400> 21
cagtctgtgc tgacgcagcce gocctcagty tctgcggcoee caggacagaa ggtcaccate 50
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<210> 48 <211> 11 <212> PRT <213> Artificial <220> <223> cOR3 of the
i ght chain variable region of 5.3-117.1_,P 1@ PCT/ 0 7/ 0 00202
PENCH

<400> 48 Ay Thr Trp Asp Ser Ser Leu Ser Bl 57009102 {2
<211> 11 <212> PRT <213> Artificial <220> <223> CDR3 of the |ight

chain variable region of 5. 3-118.1 <400> 49 Ala Ala Trp Asp Trp Val
Leu G ¥cé%g¥tsgglgaggﬂacé%%lgaacattggc gataattatg tatcctggtia ccaacaactc

120
ccaggaacag ccccccaact cctcatttat gacaatacta aacgaccCic agggattcoct 180
gaccggttct ctggctccaa gtetggeacg tcagecacce tgggcatcac cggactceag 240
actggggacg aggccgatrta ttactgcgcg acctgggata atgataagtg gggtgtggtt 300
ttcggeggag ggaccaaget cgaggtccta ggt 333
<210> 22
i
<213> Artificial
:%%gi variable region of the heavy chain of ESBAS21
<400> 22
gaggtgcage tggtggagtc cgggggaggce ttggtacagc <tggggagic ¢cctgagactc 60
tcctgtgeag cctctggatt cacctttage agetatgeca tgagetgggt ccgccagget 120
ccagggaagg ggctggagtg ggtctcaget attagtggta gtggtggtag cacatactac 180
gcagactccg tgaagggeed gttcaccatc tccagagaca attccaagaa cacgctgtat 240
ctgcaaatga acagcctgag agccgaggac acggccgtat attactgege gegtgatgeg 300
tggttggatg tgetttcgga tggetttgac tactggggec agggaaccct ggtcaccgtc 360
tcctcg 366
<210> 23
<211> 759
:%%%; Rﬂ@ific1a1
i%%gi single chain antibody
<400> 23
cagtctgtgc tgacgcagcc gccctcagtg tctgcggoec caggacagaa ggtcaccatc 60
tcotgeteooy gaageacctc caacattgge gataattatg tatcctggta ccaacaactc 120
ccaggaacag ccccccaact cctcatttat gacaatacta aacgaccctc agggaticct 180 -
gaccggttct ctggctccaa gtctggcacg tcagecacce tgggcatcac cggactccag 240
actggguacg aggccgatta ttactgcgeg acctgggata atgataagtg gggtgtggrt 300
ttcggeggag ggaccaagct cgaggtccta ggtggtggtg grggtictgg tggtggtggt 360
tctgogcggeg gocggetccag tggtggtgga tccgaggtge agetggtgga gtccggggoa 420
ggcrtggtac agectogggo gtccctgaga ctctcetgtg cagectcigg attcaccttt 480
agcagctatg ccatgagctg ggtccdecag goiccaggga aggggctgga gtgggtctca 540
gctattagtg gtagtggtgo tagcacatac tacgcagact ccgtgaaggg ccggttcacc 600
atctecagag acaattccaa gaacacgctg tatctgcaaa tgaacagect gagagccgag 660
gacacggccg tatattactg cgcgegtgat gogtggttgg atgtgcttic ggatggottt 720
gactactggg gccagggaac cctggtcacc gtcicctcg 759
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<210> 50 <211> 11 <212> PRT <213> Artificial <220> < > f_the
-light chain variable region of 14.3-6. FG‘F,%H Wa%ﬁr mpﬂﬁgn
Pro Ay A@n dy Val Val 1510 <210> 51 <211> 11 <212> PRT <213>
Artificial <220> <223> CDR3 of the light chain variable region of
14.3-7.1 <400> 51 Ala Thr Trp Asp Asp Trp Val Ile Gy Val val 1510
<210> 52 <211> 11 <212> PRT <213> Artificial <220> <223> CDR3 of the
| i ghtl0shais vari able region of 14.3-8.1 <400> 52 Ala ser Trp Asp Asp
G ntys Hh Ay Val val 1510 <210> 53 <211> 11 <212> PRT <213>

Art G311 al 2203

<220>
<223> CDR3 of the variable region of the heavy chain of framework 4.4

<400> 24
gsp Ala Gly Ile ?1a val Ala Gly Thr ggy Phe Asp Tyr

<210> 25

<211> 13

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the variabie region of the heavy chain of H> SH 2.1

<400> 25
Asp Ala Lys Phe Met Ser Asp Gly Ile gay Phe Asp Tyr
1 5

<210> 26

<21i> 13

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the variable region of the heavy chain of H5 SH 4.1

<400> 26
Asp Ala Trp Gly grp Thr Ile Leu Ser ggy Phe Asp Tyr
1

<210> 27

<211> 13

<212> PRT .
<213> Artificial

<220>
<223> CDR3 of the variable region of the heavy chain of H3 sH 5.1

<400> 27
Asp Ala Ala Tyr ?et Ile Arg Tyr Glu ggy Phe Asp Tyr
1

<210> 28

<211> 13

<2172> PRT

<213> Artificial

<220>
<223> CDR3 of the variable region of the heavy chain of H5 SH 2.3

<400> 28

asp Ala Trp Ile Tyr Trp Ala Arg Glu Gly Phe Asp Tyr
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PCT/CHO 07/ 000 20 2 <223> CDR3 of T/} hﬁﬁ‘ﬁ Waﬂe@’%@z

region of 14.3-9.1 <400> 53 Ala Thr Trp Asp Thr Asn

Val 1510 <210> 54 <211> 11 <212> PRT <213> Artifici al <220> <223>
CDR3 of the light chain variable region of 14.3-12.1 <400> 54 Al a Ser
Trp Asp Asp Leu HBs Ile Ay Val Va 1510 <210> 55 <211> 11 <212> PRT
<213> Artificial <220> <223> cDR3 of the light chain variable region
of 1413851391 <400> 55 Ala Ser Trp Asp Qu Gu Ala Trp Ay Val Val
1510<242i02356 <211> 11 <212> PRT <213> Artificial <220> <223> CDR3 of
t he ‘Fgléht ain.yariable region of 14.3-21.1

<220
<223> CDR3 of the variable region of the heavy chain of H5 SH 3.3
<400 29
Qsp Ala Cys Met Ehr Tyr Ser Arg Glu Gly Phe Asp Tyr
10

<210> 30

<211> 13

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the variable region of the heavy chain of HS SH 5.3

<400> 30
isp Ala Trp Leu ésp val Leu Ser Asp gTy Phe Asp Tyr
4

<210> 31

<211> 13

<212> PRT

<213> Artificial

<220>
<223> (PR3 of the variabie region of the heavy chain of H5 sSH 14.3

<400> 31
Qsp Ala Pro Ser §a1 Asn Asp Arg GIu Gly Phe Asp Tyr
10

<210> 32

<211> 11

<212> PRT

<213> Artificial

<220> .
<223> CDR3 of the light chain variable region of WT Fw4.4

<40Q0> 32
Gly Thr Trp Asp Ser Ser Leu Ser Gly val val
1 5 10

<210> 33

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the light chajn variable region of 5.3-9.1

<400> 33
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<300> 56 Ala Thr Trp Asp Tyr Ile Lys Ile @y Val Val 1510 <210> 57
" <211> 11 <212> PRT <213> Artificial hg &iPR =
chain variable region of 14.3-48.1 <4o%@f§$?'ﬁf§ W¥ ng Qt?@?%
Gu Arg Ay Val VaI 1510 <210> 58 <211> 11 <212> PRT <213> Artificial
Page .16 PQ.K%( (L7160 cT é 223> CDR3 of the light chain
var |’:\3LBIA§'-’1 r(f;’l e @?r 31 y?f %%2 4% Q’Fgg Ala Thr Trp Asp Ser Asn Leu Ile
Ay VaI Val 1510 <210> 59 <211> 11 <212> PRT <213> Artificial <220>
<210> 34
<211> 11

<212> PRT
<213> Artificial

<220>
<223> ¢DR3 of the 1light chain variable region of 5.3-21.1

<4Q00> 34

ﬁ1a Ala Trp Asp %sn Ser Met Arg Gly ¥81 val

<210> 35

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the 1ight chain variable region of 5.3-22.1

<400> 35
?1a Ala Trp Asp Thr Met Arg Tyr Gly ¥S1 val
5

<210> 36
<211> 11
<212> PRT
<213> artificial

<220> _ _
<223> CDR3 of the 1ight chain variable region of 5.3-25.1

<400> 36
Ala Ala Trp asp Thr Thr Arg val Gly val val
1 5 10

<210> 37

<211> 11

<212> PRT

<213> Artificial

<220>
<223> ¢DR3 of the light chain variable region of 5.3-27.1

<400> 37

Ala Ser Trp Asp ghr Met Leu Lys Gly {31 val
1

<210> 38

<211> 11

<212> PRT. _ |
<213> Artificial

<220>
<223> CDR3 of the 1light chain variable region of 5.3-28.1

<400> 38
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ZIZZB_T_hCD_IRjB ofAst he I'ight chain variable region of 5.3-24.,1 <400> 59
a r Trp p Asn Asn Thr s Gy Vi 1510 <210> 60 <211> 1
<212> PRT <213> Artificial <%0> <¥23%0§1@13 I]fdht(}ﬁ 7 ﬂé
variable region of 5.3-3.1 <400> 60 Ala Ala Trp Asp Cys Asp lle Asn
Gy Val Val 1510 <210> 61 <211> 11 <212> PRT <213> Artificial <220>
<2233 GRIR3Tof aéhent irgbtTirhay cranaablad region of 5.3-8.1 <400> 61 Al a
Ser Irp Asp Ser Fet Lys Ile Ay VAl Vval 1510 <210> 62 <211> 11 <212>
PRT <213> Artificial

<210> 39

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the 1ight chain variable region of 5.3-29.1

<400> 39
Ala Thr Trp Asp Ile ser Arg Cys Gly val val
1 5 10

<210> 40

<211> 11

<212> PRT

<2313> Artificial

<220> . . )
<223> CDR3 of the 1light chain variable region of 5.3-46.1

<400> 40
§1a Thr Trp Asp Ehr val Cys Ala Gly ¥81 val

<210> 41
<211> 11
<212> PRT
<213> aArtificial

<220>
<223> CDR3 of the light chain variable region of 5.3-53.1

<400> 41
§1a Thr Trp Asp ga1 Asp val Phe Gly gsT val

<210> 42

<211> 11

<212> PRT

<213> Artificial

<220> .
<223> CpR3 of the light chain variable region of 5.3-57.1

<400> 42
?Ta Thr Trp Asp ésp val val Gly Gly ¥g1 val

<210> 43

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the Tight chain variable region of 5.3-86.1
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<220> <223> CDR3 of the light chain variable region of 5.3-19.1 <400>
62 Ala Thr Trp Asp s Thr Arg Ala G Va3 ¢ - -

<212> PRT <213> Artic}/i ci al P%T/CH 2 WW’/%%%%%@Q%&GQZ?E
cDR2 of the heavy chain variable region of the scFv WI (ESBA521)
<409> 63 Ala lle Ser Ay Ser Ay Ay Ser Thr Tyr Tyr Ala Asp Ser val
Lys<4P81018 Gy <210> 64 <211> 16 <212> PRT <213> Artificial <220>
<223m PRI rpfaspheerheimy yychannclyavdlabke regi on of the scFv 1.1 <400>
?gllgllg Ile Lys Thr Asp Ay An ALH Tyr Tyr Ala Asp Ser Val Lys Qy

<210> 44

<211> 11

<212> PRT

<213> Artificial

<220>
<223- CDR3 of the Tight chain variable region of 5.3-94.1

<400> 44
Ala Ser Trp Asp Thr Leu Ile Glu Gly val val
1 5 10

<210> 45

<211> 11

<212> PRT

<213> Artificial

<220>
<273» C(DR3 of the light chain variable region of 5.3-107.1

<400> 45
?1a Thr Trp Asp §sn Asp Lys Trp Gly X%1 val

<210> 46

<211> 11

<212> PRT

<213> Artificial

<220> .
<223> CDR3 of the light chain variable region of 5.3-112.1

<400> 46
Ala Ala Trp Asp ger Thr Thr Cys Gly XST val
1

<2310= 47

<211> 11

<212> PRT

<213> Artificial

<220>
<2723= C(DR3 of the Tight chain variable region of 5.3-113.1

<400> 47
Ala Thr Trp Asp get Trp Met Lys Gly X81 val
1

<210> 48

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the light chain variable region of 5.3-117.1
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<210> 65 <211> 17 <212> PRT <213> Awtifici§I_§220> <223> QOR2 of the
heavy chain variable region of the SCFV 17k f@ 0 Tfl r

Asp Ay Asn Au Arg Tyr Tyr Ala Asp Ser Val @Iy Hlaﬁmc? ngﬁzﬁz
<211> 17 <212> PRT <213> Artificial <220> <223> CDR2 of the heavy

chain variable region of the scFv 35.1 <400> 66 Ala Ile Asn Thr M
dy #R>34¥ Lys Tyr Tyr Ala Asp Ser Val Lys 151015 Ay <210> 67 <211>

17 <@A2PRTs R35er et Legisah cIFCRICHRP00 7/ 00 0202 <220>

<210> 49

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the light chain variable region of 5.3-118.1

<400> 49
Ala Ala Trp Asp Trp val Leu Gly Gly val val
i 5 10

<210> 50

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the Tight chain variable region of 14.3-6.1

<400> 50
Ala Thr Trp Asp Asn Pro Gly GIn Gly val val
1 5 10

<210> 51

<211> 11

<212> PRT

<213> Artificial

<220> .
<223> CDR3 of the Tight chain variable region of 14.3-7.1

<400> 51
Ala Thr Trp Asp Asp Trp val Ile Gly val val
i 5 10

<210> 52

<211> 11

<212> PRT

<213> Artificial

<220> _
<223> CDR3 of the Tight chain variable region of 14.3-8.1

<400= 52 )
Ala ser Trp Asp Asp GIn Lys Trp Gly val val
1 5 10

<210> 53

<211> 11

<212> PRT

<213> Artificial

<220>
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;gZiraCDRZI i g;rtq_ﬁrhigvygchai_n vzéri azl e region of the scPv 64.1 <400>
n dy Lys u Ar
151015 Ay <210> 68 <211> 17 <212> pﬁﬁﬂ@ﬁygﬁﬂ ?? 29&2 gyg
CDR2 of :tA\he _kll_eavy chain variable region of the scPv 130.1 <400> 68
e Ar
151‘6%?% Q%Ogh%g g?ﬁ:'ﬁﬁ@?ﬁ FeU dfbn O 1AI:R0ASp Ser Val Lys

125 PRT <213> Artificial <220> <223>
CDR2400% tstae heavy chain variable region of the SCEV 152.1 <400> 69

Al | e '
AL o e T P00 B s L By Tyr A2 Aop Serval Ly

<210> 54

«<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the 1ight chain variable region of 14.3-12.1

<400> 54
Ala Ser Trp Asp Asp Leu His Ile Gly val val
1 5 10

<210> 55

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the 1ight chain variable region of 14.3-13.1

<400> 55
Ala Ser Trp Asp Glu Glu Ala Trp Gly val val
1 5 10

<210> 56
<211> 11
<212> PRT
<?13> Artificial

<220>
<2235 (DR3 of the Tight chain variable region of 14.3-21.1

<400> 56
Ala Thr Trp Asp Tyr Ile Lys Ile Gly val val
1 5 10

<210> 57

<2il> 11

<212> PRT

<213> Artificial

<220>
223> CDR3 of the 1ight chain variable region of 14.3-48.1

<400> 57
Ala Thr Trp Asp Thr phe Glu Arg Gly val val
1 5 10

<210> 58

<211> 11

<212> PRT

<213> aArtificial
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<220> <223> CDR2 of the heavy chain variable region of the scPv 167.1
<400> 70 Ala Ile Lys Ser His Ser Gn G n[i@'g/qﬂrZT 7/ Ao R 2\R12
Lys 151015 Gy <210> 71 <211> 17 PCT/CH 20 00 gzggd <212> %RT '
<213> Artificial <220> <223> COR2 of the heavy chain variable region
of t SCFV 214.1 <400> 71 Ala Ile Asn Ser Qu Gy An dn Arg Tyr

Tyr 888 Asf3Ser tNalibys cheh0isriGbYe ¥8dn F0 1423:49.17 <212> PRT <213>

Artificial <220>
<400> 58

Ala Thr Trp Asp Ser Asn Leu Ile Gly val val
1 5 10

<210> 59

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR3 of the Tight chain variable region of 5.3-24.,1

<400> 59
Q1a Thr Trp Asp Asn Asn Thr Cys Gly Xg1 val
5

<210> 60

<211> 11

<212> PRT

<213> Artificial

<220> . .
<223> CDR3 of the light chain variable region of 5.3-3.1

<400> 60
Q1a Ala Trp Asp gys Asp Ile Asn Gly ;81 val

<210> 61

<211> 11

<212> PRT

<213> artificial

<220> .
<223> CDR3 of the light chain variable region of 5.3-8.1

<400> 61
Ala Ser Trp Asp Ser Met Lys ITe Gly val val
1 5 10

<210> 62

<211> 11

<212> PRT

<213> ArtifTicial

<220> .
<223 CDR3 of the light chain variable region of 5.3-19.1

<400> 62
Ala Thr Trp Asp Cys Thr Arg Ala Gly val val
1 5 10

<210> 63

<211> 17

<212> PRT

<213> Artificial
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<223> CDR2 of the heavy chain variable region of the,s 2 <400>

72 Ala Ile Lys ser Lys Ay G n Asn Ly ﬁﬁﬁyré),@zﬂ 2p'cgr0§i210y§00

151015 Ay <210> 73 <211> 17 <212> PRT <213> Artificial <220> <223>

CDR2 of the heavy chain variable region of the scEv 262.1 <400> 73

Ala Ile Arg Thr Asn Ser Au GQu Lys Tyr Tyr Ala Asp Ser Val Lys

151038, GL y <210> 74 <211> 17 <212> PRT <213> Artificjal <220> <223>
20f tdorz hefathe béraiynchadni et ableegradan T Eitfe SEREYT 2%%.5&523300> 74

Ala Ile Asn Met Lys Ay Ash Asp Arg Tyr Tyr Ala As
151ﬁf§>di%§y <220> pAg YTy p Ser Val Lys
Ala Ile Ser Gly ger Gly Gly ser Thr {%r Tyr Ala Asp Ser ¥?1 Lys
1

Gly

<210> 64

<211> 16

<212> PRT

<213> Artificial

<220>
<223> CDR2 of the heavy chain variable region of the scfv 1.1

<400> 64

Ala Ile Lys Thr Asp Gly Gln Asn Tyr I%r Ala Asp Ser val Egs Gly
1 5

<210> 65

<211> 17

<212> PRT

<213> Artificial

<220>
<223> C(PR2 of the heavy chain variable region of the scrv 17.1

<400> 65
Ala Ile Arg ser Asp Gly Asn Glu Arg Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 66

<2il> 17

<212> PRT

<?213> Artificial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 35.1

<400> 66
Ala Ile Asn Thr Asnh Gly Asn Glu Lys I%r Tyr Ala Asp Ser Xg? Lys
1 5

Gly

<210> 67

<211> 17

<212> PRT

<213> artificial
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<223> COR2 of the heavy chain variable reg h cEv,43.2 <400> .
75 Ala Ile Arg Thr Asn Ser Lys Qu Tyr Tym}gﬁ)ﬁg §£ ial 8)& &ﬁoﬂg
151015 <210> 76 <211> 17 <212> PRT <213> Artificial <220> <223> CDR2
of t he heavy chain variable region of the SCFV 70.2 <400> 76 Ala lle

2‘%& Au Ser Gn Gn Arg Tyr Tyr Ala Asp Ser Val Lys 151015 dvy
<21 7 R215F e wRAZP PR v@%1idb1Anepfdncolthe:2Gy 64223> COR2 of the

hea‘t%/Q chal n variable region of the SCFV 99.2 <400> 77 Ala Ile Asn ser
Asn L s Gn Asp Tyr Tyr Ala Asp ser Val Lys 151015 Ay 78 17 PRT
éTa Ile ser Thr ésn Gly Lys Glu Arg E%r Tyr Ala Asp Ser ¥%1 LyS

Gly

<210> 68

<211> 17

<212> PRT

<213> aArtificial

«220>
<223> CDR2 of the heavy chain variable region of the scFv 130.1

<400> 68

Ala T1e Arg Thr GIn Ser Gin Glu Glu Tyr Tyr Ala Asp ser val Lys
1 5 10 15

Gly

<210> 69

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 152.1

<400> 69
ala Ile Lys Ser Arg Ser GIn Glu Gln Tyr Tyr Ala Asp Ser val Lys
1 5 : 10 15

Gly

<210> 70

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 167.1

<400> 70
ala Ile Lys Ser His Ser GIn Gln GIn Tyr Tyr Ala Asp Ser val Lys
i 5 10 15

Gly

<210> 71
<211> 17
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Artificial cDR2 of the heavy chain variable region of the SCFV 100.
<400> 78 Ala Ile Lys Thr Asp Gy Asn His f e

Lys 151015 @y PCT/CH 200, 7/ 00 0202 <21£BTg€EZH>Og787<ﬁ£9Pg2a02
<213> Artificial <220> <223> CDR2 of the heavy chain variable region

%2‘? 109.2 <400> 79 Ala Ile Asp Thr Lys Ay Asn Ay dn Tyr
Tyr a fse{awal Lys 151015 dy <210> 80 <211> 17 <212> PRT <213>
Artificial <220> <223> CDR2 of the heavy chain variable region of the

26
SCFK% CgRZA%QoﬁhéBReavy chain variable region of the scFv 214.1
<400> 71
Ala Tle Asn Ser Glu Gly Gln Gln Arg Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 72

<211> 17

<212> PRT

«?213> Artificial

<220
<223 CDR2 of the heavy chain variable region of the scFv 225.1

<400> 72
aAla 1le Lys Ser Lys Gly Gln Asn Lys Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 73

<211> 17

<212> PRT

<213> Artificial

<220>
<223> C(DR2 of the heavy chain variable region of the scFv 262.1

<400> 73
aAla Ile Arg Thr Asn Ser Glu Glu Lys Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 74

<211> 17

<212> PRT

<213> Artificial

<220>
<723> CDR2 of the heavy chain variable region of the scFv 265.1

<400> 74

Ala T1e Asn Met Lys Gly Asn Asp Arg Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly
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Ala Ile Arg Ser Asp Ser Ser Hi's Lys Tyr

151015 Gy <210> 81 <211> 17 <2125 PR <%>/8h?t§f5806§? Zgbéyéﬁ'ﬁg
CDR2 of the heavy chain variable region of the scFv 173.2 <400> 81 N
Ala Ile Asn Thr Lys Ser Asn GQu Gn Tyr Tyr Ala Asp Ser Val Lys
151015 Ay <210> 82 <211> 17 <212> PRT <213> Artificial <220> <223>
CDR21gf the heavy chain variable region of the scFv 199.2 <400> 82
Al a<2ibe A6g Thr Asp ser Lys Asn Ser Tyr Tyr Ala Asp Ser val Lys

151%§G§§qu@1%2 POCH 27/ 000 2 0 2 <210> 83

<220>
<223» CDR2 of the heavy chain variable region of the scFv 43.2

<400> 75
Ala Ile Arg Thr Asn Ser Lys Glu Tyr Tyr Ala Asp Ser val Lys Gly
1 5 10 15

<210> 76

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 70.2

<400> 76
ala Ile Lys Thr Glu Ser Gln GIn Arg I%r Tyr Ala Asp ser ¥§1 Lys
1 5

Gly

<210> 77

<211> 17

<212> PRT

<213> artiticial

<220>
<223> CDR2 of the heavy chain variable region of the scFv 99.2

<400> 77
Ala Ile Asn Sser gsn Gly Lys GIn Asp I%r Tyr Ala Asp Ser ¥a1 Lys
1 5

Gly

<210> 78

<21l> 17

<212> PRT

<21%? Artificial

<220>
<223> C(DR2 of the heavy chain variable region of the scFv 100.2

<400> 78
Ala Ile Lys Thr Asp Gly Asn His Lys Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly
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<211> 17 <212> PRT <213> Artificial <220>

chain variable region of the scFv 2.11 <40 ' @P%[%ane Z\:}g Qﬁ%gz

Ser Lys Au @n Tyr Tyr Ala Asp Ser Val Lys 151015 Gy <210>
r Al 84 <211>
17 <212> PRT <213> Artificial <220> <223> cDR2 of theyheavy chain

varighl e_region of the scFv 19.11 <400> 84 Ala lle A
g . rg Thr Asn Ser
Lysé% é%u Tyr Tyr Ala Asp ser Val Lys 151015 Gy <210> 85

<212> PRT

<213> aArtificial

<220>
<223> (DR2 of the heavy chain variable region of the scFv 109.2

<400> 79
Ala Ile Asp Thr Lys Gly Asn Gly Gln Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> &0

<211> 17

<212> PRT

<213> Artificial

<220>
<2235 CDR2 of the heavy chain variable region of the scFv 146.2

<400> 80
Ala Ile Arg Ser Asp Ser Ser His Lys Tyr Tyr Ala Asp Ser val Lys
1 5 . 10 15

Gly

<210> 81

<21i> 17

<212> PRT

<?13> Artificial

<220>
<223» CcDR2 of the heavy chain variable region of the scFv 173.2

<400> 81
Ala Ile Asn Thr Lys Ser Asn Glu Gln Tyr Tyr Ala Asp Ser val Lys
1 5 10 i5

Gly

<210> 82

<211> 17

<212> PRT .
<213> Artificial

<220>
<273> CDR2 of the heavy chain variable region of the scFv 199.2

<400> 82
Ala Ile Arg Thr Asp Ser Lys Asn Ser Tyr Tyr ala Asp ser val Lys
1 5 10 15

Gly
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<ﬁ1_1> 17 _<2é|2> PRT <213> Artificial <220> <223> CDR2 of the heavy
chain variable region of the scFv 28.11 e 18 I ;
Ser Ay ser Thr Tyr Tyr Ala Asp Ser Val @?%1%@9?22%9 &2<9%>
17 <212> PRT <213> Artificial <220> <223> cDR2 of the heavy chain

vari able region of the scPv 33.11 <400> 86 Ala Ile ASTI Thr Ay dy
Gy Ser Thr Tyr Tyr Ala Asp Ser Val Lys 151015 Page 23

<210> 83

<212 17

<212> PRT

<213> Artificial

<220>
<223- CDR? of the heavy chain variable region of the scFv 2.11

<400> B3
ala Ile Arg Thr Asp Ser Lys Glu Gln Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

«<210> B4

<211> 17

<212> PRT

<213> Artificial

<220
<223» (DR2 of the heavy chain variable region of the scFv 19.11

<400> 84

Ala Ile Arg Thr Asn Ser Lys Glu Glu Tyr Tyr Ala Asp Ser val Lys
1l 5 10 15

Gly

<210> 85

<211> 17

<212> PRT

<213> Artificial

<220>
<223 CDR2 of the heavy chain variable region of the scFv 28.11

<400> 85

ala Ile Glu Thr Ser Ser Gly Ser Thr Tyr Tyr Ala Asp ser val Lys
1 5 10 15

Gly

<210> 86

<211> 17

<212> PRT

<213> Artificial

<220>
<273> CDR? of the heavy chain variable region of the scFv 33.11

<400> 86

Ala T1e asn Thr Gly Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10 15
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PCT/ CH 200 7/ 00 0202 Ay <210> 87 <211> 17 <212> PRT <213>

Artificial <220> <223> v | )
rtificial <220> <223> CDR2 of the heavy ﬂg?@)?%ﬁ%pgg@e@

SCFV 4.12 <400> 87 Ala Ile Asn Thr Arg Ay 2 n
Lys 151015 Ay <210> 88 <211> 16 <212> PRT <213>

Asp Ser Val
Artificial <220> <223> CDR2 of the heavy chain variable region of the
scPv 6.12 <400> 88 Ala Ile Ser Thr Ser Ay Ser Thr Tyr TyrgAIa Asp

SereWal Lys 'Sly 151015 <210> 89 <211> 2520 <212> DNA <213>
Artificial <220>

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>
Ala Ile Asn Thr %rg Gly GlIn Asn Glu g%r Tyr Ala Asp ser X?1 Lys
1

87

17

PRT .
Artificial

CDR? of the heavy chain variable region of the scFv 4.12
87

Gly

<210> 88

<211> 16

<212> PRT

<213> Artificial

<220> . . .

<2235 CDR2 of the heavy chain variable region of the scFv 6.12

<400> 88

aAla Tle Ser Thr ser Gly Ser Thr Tyr Tyr Ala Asp ser val Lys Gly

1 5 10 15

<210> 89

<21l> 2520

<212> DNA

<213> Artificial

<220> . . .

<223> expression vector pAK400 with the ESBAS21 coding sequence

<400> 89

acccgacacc atcgaatggc gcaaaacctt tcgeggtatg gcatgatagc gcccggaaga 60
gagtcaattc agggtggtga atgtgaaacc agtaacgtta tacgatgtcg cagagtatgc 120
cggtgtctct tatcagaccg tttcccgegt ggtgaaccag gccagccacg tttctgcgaa 180
aacgcgggaa aaagtggaag cggcgatgge ggagctgaat tacattccca accgcgtggc 240
acaacaactg gcgggcaaac agtcgttgct gattggcgtt gccacctcca gtectggeect 300
gcacgegecg tcgcaaattg tcgecggegat taaatctcge gccgatcaac tgygtgccag 360
cgtggtggtg tcgatggtag aacgaagcgg cgtcgaagcc tgtaaagcygg cggtgcacaa 420
tcttectegeg caacgcgtca gtgggetgat cattaactat ccgctggatg accaggatgc 480
cattgctgtg gaagctgcct gcactaatgt tccggegtta tttcttgatg tctctgacca 540
gacacccatc aacagtatta ttttctccca tgaagacggt acgcgactgg gcgtggagca 600
tctggtcgea ttgggtcacc agcaaatcge gctgttageg ggcccattaa gttctgtctc 660
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<223> expression vector pAK400 with the ESBA521 codi ng sequence <400>
89 acccgacacc atcgaatggc gcaaaacctt tcg catgatragcy a
gagt caattc agggt ggt ga at gt gaaacc agt aac?@gq‘gc%aeycg%gagﬁtcg%ﬁé
cggtgtctct tatcagaccg tttcccgecgt ggtgaaccag gccagccacg tttctgcgaa
aacgcggga g@&é g CRGORL 986 QeRACtgRatcdaacaidagcamtaccgzyt ggc
acaggég‘%fggg ag gagggg’cag

cgttgct gattggegtt gccacctcca. gtctggecct
gCangeamegd ltegumraatt GoRTWE R §hECaoqkHt 6?%@83%&6%&5‘85%3 ggzg gccag

cgtqg%%g%t gc t,¢g Q%&‘th@ﬁa@%g&&%&ggmgamt aRagegEcCcggegeacaa
t ct 8- fa&tycgtca gtgggctgat cattaactat ccgcet ggat accgg at gc
catd-ggtgigc gasgolugat tccgeard o em CgEtagEeeh S84 T9% E%qg(gag % ct gacca

gacacccat ¢c_aacagt aB0acag . feUsgagLggtcgbgagea
tct%ﬁ%ﬁ@ﬁctgtaaa%taggégcaté %%gggggggéggt gttagc aggcccattaa gttg gt ctc
Page-geétgcPEogGbha2c08 debtdmcoRF2TIGHER GEET C%ch@@%i“&&@%gtgaa]tg gggce

al call ccea, 231 60eAeC AL AGC0AL o £URGA A aBaTEgERgGLad CODSDYC O

ggg aget gt tgc ccccaggett tacacttt at caatt@caca
caggarasagc At gasat et Eung Conteaty GEeHICtIN CAHRGA¥ cagddlagaa

tcaccatc tatcct 1a c i gt cac
00t AR BRI BB s sl o
ot Cegpaggat cagea@cﬁicggccatamc@tma@@@@@@%@w@%‘ééﬁﬁﬁéﬁ%cg’t% aggg
CcC ttcacc tgaac cct a E{:aaCCt C
oo Phesagairt, Urerades o 20aes 430aAhIL0 dibidardgl digtddhtasc 10009

ccacgcgccc cgctacactit cacgttcgecc atatctcact
gt Ceggttédcagoidyaaaanceaybi Gt grgtacaegt GEEEagRt ergta gt H¥aaga

o gF Rt G e T e a0 et € eaaaacag Eeotecaact

e gadgcacctc ccaggaacag ccccccaact
gac egglghEdgact guat apeacart yPyg s CATRYSE RECE LTS JEEHFAaCggattRagct

et ggg%gg%agggg%gtﬁéaﬁ%gt%%%%% t%a%gi?:g&gk 09909} aPchat g Ccalgagct g

gct & gag-acaattccaa gacacggccg tatattactg
0aC taedcg g6 a0 ECAYEYAAC CCRtieEBg At T CALIEY t FFAGRTTEE tRFRYRETR gettth t ac
cattaagcgc ggcqggt gt.g tagcgecc 1t .G aagstGlcaaaleguggc
tt cé@‘é@tjg?tct 8%‘%%2’5%& g%cgcgf’gtgf%c‘g@gt%gﬁa%g%%g gg%agagggt tt cgcca cggt
E ?gfcgggz@@@a@a@mfa?@t at??ga?lgawcmmt@a@@@g%@gaééﬁ%’f"t@a?&8 taa

ct agagaa ggagat atac act cg g ct gegyccc
caa@&ﬁ%f@@%tggggﬁﬁt?%ﬁ gt %%QE%Qﬁ%t §%°8§‘§9§§t§9%? gt%?g%gggg%g@t%ca ccaccc
t t AGHEGEeIPEES@UYES A LCURYIITC TGPt LANGI LI FGOHYRIE ccg%‘bt gc

gtccctgaga ctctcctgtg tccgcca cq a @t QC@ﬁ%E&%tbangﬂgaCt
gaa@gegﬂggggat &F‘é‘igéﬁg%?agggtct&%"tcg%% g§ gg tgg ('Sca%t ggt cacc gtctcctcgg
tt gaGet &g agt Gragan aggﬂjcaa:ttggcgaﬂgeactggagmgg;agggqtgewggc agé®f g aC213
> > < >
ttettccott cottictegc aleoctt! ag QGG 0lhcaratRGcaptt> 842
ccgtgaaggg ccggttcacc atctccagag acaattccaa gaacacgctg tatctgcaaa 2100
tgaacagcct gagagccgag gacacggeced tatattactyg cgcgcgtgat gogtgdttgg 2160
atgtgctttc ggatggctit gactaciggy gccagggaac cctggicacc gtctoctcgg 2220
cctcggggge cgatcaccat catcaccatc attagtaagc ttgacctgtg aagtgaaaaa 2280
tggcgecacat tgtgcgacat trtitttgtc tgcegtitac cgctactgcg tcacggatcc 2340
ccacgcgccc tgtagcggeg cattaagege ggcggatgtg gtggttacgc gcagcgtgac 2400
cgctacactt gccagegecc tagcgecegc fccttteget ttettecoctt cctitctcge 2460
cacgttcgec ggctttccce grcaagetct aaatcgggac atccctttag ggttccgatt 2520
<210> 90
<211> 3319
<212> DNA_ =~ |
<213> Artificial

<220>
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<220> 90 3319 DNA Artificial

ggcgggt gt g tcctttcget aaatcgggge acttgatt
gtt aaaaaat tacaatttca ctaaatacat atattgaaaa tgcggcattt tgaaga
ccttgagagt atgtggcgcg ctattctcag

PCT/ CH 2

(JOJEQ§TDQ§L50 02

a&g(§ dofcl

aaaggaggaa
92952()2

ctatatccgg gtggttacgc ttcttccctt

at ceeit agrgpi @abedsiogagtesras{th Espgetiatiinggaemiegat tt ggt ggcact t

t caaat at gt

agt
acc

gcgataaytgyaat Fanatdgec aggat byoctitaggidat igadasal Atg§EgdIgat ¢
gactctc

aag§8ey

tccaacattg ctcctcattt aagtctggca tattactgcg ctcgaggtcc

t
G091 090 ect 4. LAGAL 600G R SARALa 49900860001 000°GE !

ttgatft aadcaaaaatt tftcggggaaa atccgctcat

gaaggugel o tergh gaay tacagatgagaataatta tgtatcctgyy

tcccaggaac
ctgaccggtt
agactgggga
tittcggcgg
gttctggegy
gaggcttagt
ttagcagcta
cagctattag
ccatctccag
aggacacggc
ttgactactg
gcagtggatc
gagcaataac
aaaggaggaa
ggcgggtgtg
tcctttoget
aaatcgggac
acttgattag
tttgacgttg
caaccctate
gttaaaaaat
tacaatttca
ctaaatacat
atattgaaaa
tgcggeattt
tgaagatcag
ccttgagagt
atgtggcgcg
ctattctcag

agccccccaa
ctctggetec
cgaggccgat
agggaccaagd
cggcggctcc
acagcctggg
tgccatgagc
tggtagtggt
agacaattcc
cgtatattac
gggccaggga
cggctgctaa
tagcataacc
ctatatccgg
gtggttacgc
ttcttccctt
atccctttag
ggtgatggtt
gagtccacgt
tcgatctatt
gagctgattt
ggtoggcactt
tcaaatatgt
aggaagagta
tgcctteetg
ttgggtgcac
tttecgceecd
gtattatccc

aatgacttgg

ctccteattt
aagtctggca
tattactgcg
ctcgaggtcc
agtggtogty
gggtccctga
tgggtccgec
ggtagcacat
aagaacacgc
tgcgegegtg
accctggtca
caaagecccga
ccttggyggec
atcgagatcc
gcagcgtgac
cctttctege
ggttccgatt
cacgtagtag
tctttaatag
cttttgattt
aacaaaaatt
ttcoggggaaa
atccgcteat
tgagtattca
tttttgctca
gagtgggtta
aagaacgtit
gtattgacgc

ttgagtactc

atgacaatac
cgtcagceac
cgacctggga
taggtgatgg
gatccgaggt
gactctecctg
aggctecagg
actacgcaga
tgtatctgea
atgcgtggtt
ccgtctectce
aaggaagctg
tctaaacgdg
ccacgegeeco
cgctacactt
cacgttcgec
tagtgcttta
gcecatcgecc
tggactcttg
ataagggatt
taacgcgaat
tgtgcgcgga
gagacaataa
acatttccgt
cccagaaacyg
catcgaactg
tccaatgatg
cgggcaagag

accagtcaca
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taaacgaccc
cctgggeatc
taatgataag
tggtggttct
gcagctggtyg
tgcagectct
gaaggggctg
ctececgtgaag
aatgaacagc
ggatgtgctt
gtagtaagct
agttggctgc
tcttgagggg
tgtagcggcg
gccagegecc
ggcttteccc
cggcacctey
tgatagacgg
ttccaaacty
ttgccgattt
tttaacaaaa
acccctattt
ccctgataaa
gtcgececctia
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc

gaaaagcatc

taccaacaac
tcagggattc
accggactcc
tggggtgtgg
ggtggtggtg
gagtccgggd
ggattcacct
gagtgggtct
ggccggttca
ctgagagcecg
tcggatggct
tcagtcccgg
tgccaccget
ttttttgetg
cattaagcgc
tagcgcccgce
gtcaagctct
accccaaaaa
ttittecgeec
gaacaacact
cggcctattyg
tattaacgtt
gtttattttt
tgcttcaata
ttcecttttt
taaaagatgce
gcggtaagat
aagttctgct
gccgeataca

ttacggatag

thogt

SR e s i

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



tcttgagggg tgtagcggcg gccagcgecc ggctttccohae agetc : C
ttccaaactg accggactcc tggggtgtgg ggtggt Q%nggtz&ég%?aﬁaﬂg 92
gagt gggt ct ggccggttca ctgagagccg ttttttgetg cattaagcgec tag cgcccge

gt caagctct accccaaaaa tttttcgccc gaacaacact cggcctattg tattaacgtt

gt t teatdalchltd aganpatlc ggapgéargedradagitlgCagpbtaacabtrgt@frci80 2440 300 360
420 480 540 600 660 720 780 840 900 960 %%%Qt1080 1140 122% %ﬁ60 1320
13864095 067 A%BE 91 BF2E6HE P86 TA3607 860 PO A2 168G Pt 2 00

7 Q02304 AL Dafesi 1 8@R YRt atcogedicysdgragataBacaiggagt gas@aca
ctgcggccaa 2040 cttacttctg acaacgatcg ga%acc aa ag:tga ct aacg220

gct €H1990582 QAR @R PGB Y Fat ARG 9Lt HE E%Itﬁagg

accQgaasher2akoaageea ckefyeARAC Forad 1R C IRREHJQACCHEEREGATt §Q280
ct gt agcaat ggcaacaacg ttgcgcaaac tattaact%g 2220 1%gaact aCté340

act COERASRET CEHHI4aER CO99Ca Rt g9 Vg G ERIg HHT 1 ¥ dgat Waattt 9928

t gcageéggéaagftcb‘e‘ég%%é gESlaaeadt €6ca385E 06§ fGaddtoagiggtcrrat aaabet gg
2340 agccggt gag cgtgggtctc gcggtatcat tgcagcactg ccagat

gt aSgaTtICEtD JOTRITERER CHIVAIGRY AFIATERATC @%ﬂ%ﬁ%gga%ggw&gacg%o

atg 2460 -6Rt gant At ERehgaet agRetgaLt a@520
o A e e ot act 1 Tagarqat 1
{ aaAABLAtALTE (EPAIARTY taRRRalEE U HaRJa a0 0REtFRAE gat? 80

aat %E%@Et&gaE GARAALEGE cbiAAEA DR dcht st e g BEl0R898EE1e64Q640
agaccccgta gaaaagat Ca aaggatcttc ttgagatcct ttttttctgc gcgt gg(t)ctg
270098t EUTY EAAAIEHER AA0HE L EERA%AEEC A EHGFT HHCt 93P 1 FEcgd

at C%g@&f‘gkaz 700, 26680 ¢heddcridd 6687708 dg6dgacdst ataBsARRIC Q760
cagataccaa atactgtcct 2820 tctagtgtag ccgtagttag gccaccactt
CaagaartCitAgceinegt taRoas e 6RIPERIFY §RYLRHRa AL BTGt adB20
Cagt&%&}tg%a% QGRS (98I RABHC Qhafiabl LG ddt0cBlchRET C880
agacgatadgt t1accCggdat aa ggcgcagcgg tcgggctgaa cg ggg%{stc 300Q

gt goactTmgte GEagatiay cagugabisyhecohedic eg@&%%gga@‘é‘t 8eC9%ac#9e9t ga
3060gt9§aaactc9§qaggc&a9cag@ GAEgatdL SEERAYE PROARRUSHEI cSAGaGEIAt B00D
cggt’aagcgg 31 cagggt cgga acaggagagc gcacgaggga gcttccagg
JgaaHogUTICAY JICarattt o 8IBB Coy CERIAGERY GHIAREY e TEHAGE T Hact3060

tga t 992 9LC cGdrab gaRaas 120
acg%%géﬁggga%g%% %%ltg ?% ttg ?%%géﬁggg%gg‘é tg t tg%gBBOOC% %g%%?ttt gctcacatg
331%ag@diyg® lacagdabag ACaTPRSIPRTTRCERGSY MBFRCASi BHETEHE> F180al Leu

an t?gkrécﬁfggc o b LR0cRGa b RoAc BB cBittolist Yool STRAG Leu
ggggcggage ctatggaaaa acgccagcaa cgcggecttt ttacggttcc tggoctivtg 3300
ctggcctttt gctcacatg 3319
<210> 91
<211> 22
<212> PRT ]
<213> Homo sapiens

<400> 91
val Leu GIn Gly Arg ITe Gly Arg Pro Asp Asn Pro Phe Arg val Ala
1 5 10 15

Lew Glu Tyr Ile Ser Ser
20
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