Met hod of treatnent of age-rel ated macul ar
degener ati on( AMD) BACKGROUNDOF THE | NVENTI ON FI ELD OF
wORBO7TI1DMENTI ON The present invention rel ates gepoEcakéog/000202
to the field of treatnment and prophylaxis of retina
degenerative di seases. Mrre particularly, the present
i nvention contenplates a nethod for preventing,
reduci ng the risk of devel opment of, or otherw se
treating or aneliorating the synptons of, age-rel ated
macul ar degeneration (AVMD) or related retina
conditions in manmals and in particular humans. The
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grow fromtheir normal location in the choroid into an
abnormal | ocation beneath the retina. This abnornal
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neovascul ari zati on(CNV). The abnornmal bl ood vessel s
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and surroundi ng the vessel, while PDT uses an
activated photosensitive agent to generate active
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The present invention also provides a nethod for the
treatnment or prophylaxis of a retinal degenerative
wa@ooditt46om or di sorder in a subject, said nmethpdr/CH2007/000202
conprising admnistering to said subject an effective
amount of an MPAC or formulation conprising an MPAC
. for a tinme and under conditions effective to reduce
metal levels in retinal drusen or surrounding tissue.
In particular, the present:-invention provides a nethod
for treating a subject with agerel ated macul ar
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of the present invention defines a specific dosage
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subj ect an effective anmount of an MPAC or fornulation
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derivative or functional equi val ent thereof. The
present invention also provides for the use of an MPAC
in the manufacture of a medi canent for the treatnent
.of a retinal degenerative disorder in a subject. In
particul ar, the present invention contenplates the use
of PB-1 033 or a pharmaceutically acceptable salt,
derivative or functional equivalent thereof in the
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veterinary, horse racing and ani mal husbandry
i ndustries. The present invention further provides
wo eoomub4stio ons for treating, preventing or reduCTYgH2007/000202
t heri sk of developing a retinal degenerative condition
or disorder conprising an MPAC as herein descri bed.
Whil st PB- 1033 is a particularly useful MPACS5 the
present invention extendg to any MPAC enconpassed by
t he compounds of Formulae | through XXVII such as but
not limted to those in Table 8 including PB-1076,
sloléé’e 198331 PBrdad 20t 7B1 11 d 20511028+ 011350111 149, y&B- 1
PB- 1 160 and PB-1"168 or a pharnaceutlcally salt
clepr dér uat #vEedrs aefNonat eafiiarafchy AlHerdone
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to an "agent", "chem cal agent", "conpound”,
"pharnacologically active agent", "nedicanent",
"t herapeutic", "active" and "drug" includes

conbinations of two or nore active agents. A
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herein nean a sufficient anmount of the agent to

provi de the desired therapeutic or physiol ogical or
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altering or reducing availability of netal ions and/or

reduci ng their anmpunt in drusen, reducing anyloid

l evel s reduci ng or preventing macul ar degeneration or

a related condition and/or. treating or preventing
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lines and breast carcinoma cell lines (without being con-
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wherein each of the (Cl1_6)al kylidene, (Cl-6 )alkyl,
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having or at risk of having the infection. An
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effective to treat an H V infection; and packagi ng

material conprising a | abel which indicates that the
conposition can be used to treat infection by HV;
wherein the conposition conprlses a compound of

formula (1) according to*fhis invention or a

pharmaceutically acceptable salt or ester thereof.
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i nclude, but are not limted to, ethenyl (vinyl),
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intended to nean a 4- to 7-nmenbered saturated,
unsaturated or aronmatic heterocycle having 1 to 4
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- .deb_»mrgazmcen (isexazsl ene Q%220LE, of S hiagl fu ddlipz0l €,
triazole, ggtrazole i peridine, piperazine,~ azepine,

(e4Paz &hi yr B/ 3E 2[R} dRrghede A dogkoFhatn vari-

ab4ethdac_ﬁ’ﬁ'rf lﬂlh@h:l 0e, eRYbddl BG, oPYdddher MO Jeuman v
and saturated

ridazin razi ne and_pyrim di ne,
kaEﬁ%a?‘fJZ"rﬂ"g’ aa%ﬁ“ﬁr b%ed i c 18BPAYRtIXASS -t her eof . The term
heteropmhxcﬁek&boa5e§&ﬁdtﬁ%rﬁtébéHEiﬂﬂ@éﬁ§§o§9ﬁ91f'Ed

S either alone or .in conbination wth another
Clpéﬁliggl %e§gFHt@ﬂH%RPQ%fswegﬂréﬁﬁﬂﬁﬂeﬁoCV%m%F%ﬁ?ﬁieﬁﬁned

tlabdn/@ fused LOc0iGe Oin MBEECOsPonEY G e(eidc! udi Bg a
ocycl e, _.a heterogycle or any ot her cycle; or a

do % ala(fnt”eiad?%a?nto“é’rqd\?’eﬁo’é?l?wmfrwm@%dﬁ@gbn

asaﬁh@ﬂdmhaﬁﬁoﬂhtﬂé{&{ﬂéseﬁn&fF%’@%aﬁ%&ﬁfgpmﬂﬁy %h@?
nclude, but are not limted to, indole, isoindole,

bo@%ﬁ%l?ﬁndg SPebetﬁﬁt?ﬁFhFBpﬂeY%qu§§n95fEh%ﬁﬁpqyeﬁzopyran

agbmzdc& @xol gnt bezadi eyanes, hergethbazol g, Qui pel i ne,
ﬁPg{lne and naphthyridi ne, and saturat ed,
80 antPREorStBe' FEAFHPAEPIRS: t hereof . The term

han as used herein is intended to nean a hal ogen
substituent selected fromfluoro, chloro, brono or
i odo. The term" (G . n)hal oal kyl" as used herein,
wherein n is an integer, either alone or inconbination
with another radical, is intended to nean an al kyl
radical haV|ng 1 ton carbon atons as deflned above

o o o ey o o o o



defi ned above. Exanples of -CHC*al kyl include but are

not limted to nethoxy (CH3O ), ethoxy (CH3CH2O ),
wW@e@pax461q CH3CH2CH20O- ), 1- net hyl et hoxy (/ so- prBEDKW2007/000202

(CHs)2CH O ) and 1, 1-di net hyl et hoxy (tert-butoxy;

(CH3)3CG-O). Wen an -O(C 1 n)alkyl radical is

substituted, it is understood to be substituted on the

(d. n)al kyl portion theregf such that. the

substitution woul d glve se to a chenlcally stabl e
compound, such as are recognlzed by those skllled |n
the art. The tel "- S ( al kyl" or "

1- n)aIkyIf%l%ﬁoﬁﬁ?rugéaeﬂEr_?h?|1ﬁW€FEh%Fmﬁ9ﬂ§PV°Smh%?e|n

latedSnanl é1Y eges ehéhedid) aNeghehfe %Hﬂﬁ%' o0 wth
is intended to nean an sul fur atom

t her radi . cal
t-?’ﬁ?‘%’h]é‘?a‘%ﬂédnt SeahtRl K yieaigai valchad Ay 1eeet 5%,
80ear bow, ad@oNs oas , detifsd ahe \f%ra’éi(ﬁgﬁﬂt 98,0f o5 (C 1

n)alkyl include but are not limte 0 nethy thio

1derrR)  E R LRI ¥O( GBCHIBE) inpemphdnt Bilgo features
S126HA t €] |
1566;56) 2CH S%;l Laﬁéiﬁglm%tﬁe?‘i\? 1?‘@?(& (A%H%Elggy‘g&&ng
an pBE R ﬂlﬂh’coeh{twe@:@a@p rm:ecm WBiEE 1s riallepst
dggal , o f

T T P P e T o o Tore BRI B e b
idenfieal b9 $EQubBtNQut2dd, each is understood to be

substit Ut'ﬁ{é QRvERe; &:C1s1d ?e‘é¥hr@gré}£€9:%sgggﬁ e&jdto§:UC§

that the substitution woul

ingiugping eewpeiinehe sirdeopsnar euqﬂe@ogmczéd &itheosdone
orSkh lddhinBttBe ALty T%%p&@&ﬁ%dof&% %?1 dfq'nglfer en_is

i nt ended to nean an oxygen atom at to a carbon

Eogtomaks gldupsthesfemelby aommcﬁlelgbendh (s=@)resEient er m
.vecﬁahpxo as used herein is intended to nmean an sul fur
atom attached to a carbon atomas a substituent by a
doubl e béfdtebsy hogie qedim fCOGHDEs sise daietteidd eks
of |’Eﬁ@@9ﬁz@n§:9mﬁreﬂ[bl%d%aﬁb9§¥ Q)lfpe(l%{% Q):Lc(}coe hL is
.. weltl known to one skil he ar Yat Ccar oxyl
e. @romShye%sWﬂeﬁédc@lmmm on@hlr@%pamster
ov&EHI (BbeNES1 1 £X A ‘éél@é J&h UneLy poal,.oreup
equi val ents_contenplated’in this rnvention |ncFude
cebif- afBenBeLeTH At L éheesmmloanpmsalaqrﬂo@esx—

HYONiie BELESyRNRSERYNLC & horic acids,
prtetragolgs triazoles, N acy suf%a dgs ( RCONHSO 2NR2)

,and N- 3891 SEYIRHAR éé§°(mﬂ)‘—t—hqiﬁ% fregr meking
the faRebbanad @F QuRigaH ¥AEIMNy RStiSed NRLALE LS ox-

i ntended to nmean an atom or ‘group that may rep ace
PTEHfIPAePUSt B GCIGFoBPCHf i smadbedies dm 6l boet oreld,
(eh:ybr hdbzedd aitigk EﬁBQcﬂﬂQg RIRPeLEESSy Hh tﬁ%ﬂlgr% ion

rote%tlng r.ou as used herein is Intended ?o nmean
ofelti My Y ﬁgy hat T® affthéngseer diftiass  syhe hia ¢
vertﬂlaﬁSféé’fmiéEDf&, hiyBE1 Asthd) Brb k-2 00k o did I %ﬂc&ﬁd?ﬁ@”p' es
hwhlch are |isted |n Greene,” "Protective Groups
t ?JﬁﬁﬁﬁFEe?ﬁﬂﬂﬂqgtPﬁc e50@RFARE-ey & Sons, New Yor k (1981
. and PRr&dReentrBIalhans, ther e0fen ihe Ea%b%‘é%g

%ﬂ% 8nat|on i,s.used in sub- formulas to indicate

A FERYS TR SRS SEBANRR (3R fowet RE FesstAlF PrABeH®dl ecul e as

prefeihbed. ofl gt oM I saldy therenl @sndisedberelpds
gdltlon salt of

%eqend d to nean any acid and/or base a
ﬁ'p’gﬁﬁf&"e&&csi"aﬁ’“ﬁgﬂﬁ’a‘i 't RESPRAVENIYoronEhet irti i but
or BOErhdmartedrt ena ﬂﬁrdm%@%h%&'ém%csﬁébiﬁl%ﬁiés
t hereof. The tern1 phar maceutically acceptable salt"
391a§ Juged HF & R (527 NtERIE® No: nehrwhd chakhowf amino
compound according to the invention which is, within
the scope of sound nedical judgnent, suitable for use
in contact with the tissues of humans and | ower
ani mal s wi thout undue toxicity, irritation, allergic
response, and the like, commensurate with a reasonable
beneflt/rlsk ratlo generally wat er or 0|I-soluble or

Y o



to nean those salts which retain the biologica

ef fectiveness and properties of thefree bases and
wokioch24si@® not biol ogically or otherw se undesPecrbH007/000202

formed with inorganic acids including but not Iimted

to hydrochloric acid, hydrobrom c acid, sulfuric acid,

sulfam c acid, nitric acid, phosphoric acid and the

i ke, and organic acids i%cluding but not limted to

acetic acid, trifluoroacétic acid, adipic acid,

ascorbic acid, aspartic acid, benzenesul fonic acid,

nzoic.acid, butyric acid, canphoric acid,

ac@anﬁﬁ%%%%ﬁ?iﬁ%scggcﬁg? ?ﬁrﬁhﬁ%ﬁP%gEi%PKcﬁﬁﬂFﬁénhciTESt
prefghabbyi aniaei deies woesald qrieg . agh dvo ghyt antge agi-d,
L.§I¥collﬁ%a0|d, gl¥cerpphosphor|c acid, hemsulfic
“HEEF AT heRANBTC ABF R HOrHE ¢ SAEPENIRIME BeBRFRAnT
. th2- bydsexyetdranaskht 0k agirdrohgethi U Geaghdl ad agtic

acid, hydroxynaleic acid, nmalic acid, malonic acid,
29fBhdet | L EEd TR t YA S Ul 6ni @S aeiv@ccine.

met hanesuAd anivecachd, nphihalenes) HoniG achfone or
._hicotjnic acid, 2-naphthalenesulfonic acid, oxalic
10, PRDLRRIMGIC AER 037 RRRGAFITE akei A0 vy Packartemaci d,
e.d: Phemyd Prdanken) o d e iRMYAl Efa@Gl A1, PLAPLANG aci d,

gifUVIC acid, saltcylic acid, stearic”acid, succinic
cadtyd, A PRATERR Westd usesr fari ecticiad immunotherapy -

caf- 4 Dbdlenesigblon Cccﬁ&i:igratligge&@@l?i&bﬁ%qiv% ﬁﬂrﬁlﬂdd(}%eki—ke‘
The_term "pharmaceuti cal | y-acceptabl e base addition
2P| 10T RXATREA  EHel s ofnEbadert - LFeant Hhwkiessal t s

di ¥l Sded eleent her birplegigak ££f gz&tt'hv ENESTodMial or
g;opertles of the free acids and which are not
POLY Bt GHt-c EYBRE Mith @fwPeE L vhide sintdlodies orgwsd weeh
ruth EHGRY 160RASE SE+AE lUdREp B AR ,dlolng%t. ed to ammonia
or the hydroxide, carbqna?e, or bicarbonate of
amoni urffoARAERRT APRdEMBRt s Udle astdbdfvimolssudssi um
(ot IrhiaHl veabohdiRg FRGASSEYM ~d rﬂﬂ’lg.zhﬂ&an.co 8Lr-
manganese, alum num and the like. Particularly
men e AHEANE B i SUERROBPRATL Gitla SSE ihedsardiodders
seti lémvaaﬁéigé@.gn%ku%éﬁ:aié; 2 b @654 Med Sfrom
: jgﬂg{naceutlcalIy-acceptab e organi c nontoxi c bases
11 (rfe PHuL 3R HBERCPPTLE et thymeaist shet pam-mameD
antSiRREIdR! Y, TR HREbl-al ¥ ANEdNeSp 1 QUALSL DA Vg NE.-
. conpounds, substituted amnes including naturally
EIVRACGTY ARG QTR iFuFeER aRf e ceyébpeéy arardissandodasi ¢
cer GiteXqhaBge N18SIiBSexSHEhD MOl NE, in a re- ~
1 éﬂigg%gﬁlanlne,t&rnethylanlne, eth¥lan1ne, o
i FITTE . (TP PRYHRRNES Bs6pFBpyEMote, 1.e.,
ESHATprOpY| afi 46 iHdapubyhs digg &t aNgh&NHNen re-
. dueghanolaﬁ%ne 2-d netgglan1noethanol, ,
S1S§ et Ryl WM GEERER0! , of oy FoRERy| EFEHED N9sdhe,
anddiogi NENepRIi &Eodizpneyo caf ffeigke gshy g abam ne, chol i ne,

bet ai ne, et hyl enedi_.am ne, gl ucosam ne, _

met hyl gﬁﬁ%ﬁ?ﬁaﬁg}g?ﬂ%‘%‘ﬁr%ﬁ%éPcﬁﬁ%?%e@ apPpePara e,
sitgispeni Hinens Netbybpiperdrdilne chb 8t A E b agRD gD
ie com&oqags tetraethylannoniun1conpounds, pyridine,

5N, NEHE MBT A FPReS T I TRy L5i Be?qidilfe for ALK, is
redimbeth byt naiphabhng, puiiccsohayy | am ne, dhbenzylan ne,
thnNaN:glbenz,lpheﬂeth IanLn%, 1- ephenam ne,

"NERE-S81 bR A et ?I%‘?\;teed’fta“ﬁi nef BelRmmonsapeeiies and the
- withi kéveRaltictidl agéyr Pr eflercradorgan) ¢ RONLOXI & hages are
I sopropyl am ne, diethylam ne, ethanol am ne,
trimethyl am ne, dicycl ohexyl am ne, choline, and
-caffeine. The term "ester thereof as used herein is
i ntended to nean any ester of a conpound according to
the invention in which any of the -COOH substituents
of the nolecule is replaced by a -COOR substituent, in
which the R noiety of the ester is any
car bon-contai ning group which forns a stable ester

e e a o



(including, but not limted to, benzyl); aryl oxyal kyl

(including, but not limted to, phenoxynethyl); and
wa@eyb/1gdeme| udi ng, but not limted to phenyl) optT/oH200700202

substituted with hal ogen, (Cl-4)alkyl or (d_ 4)al koxy.

O her suitable esters can be found in Design of

Prodrugs, Bundgaard, H Ed. Elsevier (1985). Such

pharmaceutically acceptabl e esters are usually

hydrol yzed in vivo when it ected into a nanmal and

transfornmed into the acid formof the conpound

according to the invention. Wth regard to the esters
af&é&@ﬁ?’béara%%‘{% Hife§8e RTRISHs AN PRELST ady hayradkyl
duteigeby Pheseni1 phefelably contains 1 -to 16 carbon

atons, nore preférably 1 to 6 carbon atons. Any aryl

moi ety pfes@mthar sobhdémgnys theefavabtio prprides a
cdaienyt ; u I Lt cyl e est :_be

R R T R T
megdRFFENEsP@rsiitest)i thebdomi trexent enstpiereahahogen,
sub§dc) Bl Kibppd GLALKORY: s U0 01 aL&T LLUOLAMEL BN, The

térm "nmanmal™ as “used herein I s’intended {0 enconpass

(MEUnaRd/ cnsp il dt nephion { PTNa rnda et sbywilok karBK -

: [ ; i nf ect.j . I_V. n- hunman ne | s
sSSP e Bor e st SR s dBheR 1 ¢ RPHA S such
cagsbe opdmiml gferedordens angs, coabsnathdbiwtish fatiheand

' = j |mals. .The term"treat ment”
e e L B G ST oo, vHOeam AP et at i on
otgexatenpovhdher 1dsaposition according to the present

i nvent i L |.a i mpate s to of HV
infecti gf]héa%(ﬁt &ho%t}ﬁ %gd’%{:ee‘?\h}livre% * %a%'y%ragg%t_‘faecﬁt .
cigpecierhr "ugsshiedene” onligo conbonpdssesh tshgnown thera-:
L Ni stration . a r conposi tion according
peta gﬂ% h eé'p# es ea(r%t a|91frt1\l/ é%%rl%c')gr%o %%g ?9 éxep'o%'u r& eﬁé#ogﬁeexaqce .
anfinelheibikedt- to the virus but before the appearance of
synptons of the disease, and/or prior to the detection
of the virus in the blood, to prevent the appearance
of synpt dishayf fehsutiscusk admdhbagen off ehentntdier ivinr us
will O rEaehing debclidlSiheyehs dddneabhood, nd the
adni ni stration of a conpound 0f conposition accordi ng
ang of ¥97e YheesdRrtmEnvention to prevent peri nat al
transm ssion of H'V from nother to baby, by
adm nistration to the nother ‘before giving birth and
to the chBrdeihiPegqripidonieStthdapsaningsfe. The term
"antivira g @S U A LS ] d.to an
an agent Chat TRl Ve To A e FR RS on
obipffOrothepl tEani vrrsst sgtvEeuth iaborrenmiivhl hedavel agi ng
pabetic Rfer BhEeHet O RGENLSIRAL tlonttﬁ%f fgﬁhé%l?ﬁ% gLLher
host or viral mechani sns hecessary for e rmation
Fabiffl SfeScERPréaRi Biewsiota FrelusldasrdphanmataksEhesterm
encd MY RieObnabxklh o aRkbsat iy as used herein is
i ntended to nean an agént capabl e of reducing or
el imnati ﬁgg*elﬁ% laiereya ofchamg 6 tleplliwmneALR Brdrost
teGeldseah@t her o4 it Q, M4V Q,=OF 1 L N referred
.enbodi ments I n ﬁae/: E%%Igl g%trfg ep(rajéff éP%e%ﬁ\L#ggglg%nt S,
s ol iFShERY 480339 wenthe orPitRPec snpaumds beoddi ng t o
sctdHrS fcRveREopH8-described in detail. Core: Core-A:
In one enbodinent, Xis Oor NRl; ais a single bond
and b i s BIH¥IDI%e shoHH. then stRpyiesbodidvenzat {dre of
VH COIROURES YN | : rese b | a
(1 a)? v\,hergji‘{ni 25@1 dmwe%% %@%&Fﬁ%ggn%%%na#eé%ﬁ
defined herein. Core-B: In another enbodinent, Xis O
ais asingle bond; and b is a doublebond. In this
enbodi nent, the conpounds of the invention are
represented by fornmula (Ib): wherein c , R2, R3, R4,
R6 and R7 are as defined herein. Core-C. |In another
enbodiment, X is NRL; ais a single bond; and b is a
doubl e bond. In this enbodi nent, the conpounds of the

e




of formula (lc) can exist in two possible tautoneric
forms, (lc-1) and (lc-2), as shown below Core-D: In
wanocdiieasnmat i ve enbodinent, X is N, a is a doubCECHeU/000202
and b is a single bond. In this enbodi nent, the
conpounds of the invention are represented by formula
(Id):wherein ¢ , R2, R3, R4, R6 and R7 are as defined
herein. It will be apparegt to a person skilled in the
art that, when bond c is a single bond, the carbon
atom bonded to the -COOH and R3 substituents can exi st
| B= epcham_ca f I
R T G RN D (i
erghépes tak- B) -XX Rlan@ IORB anR4amRB> @ard AR7ear duas
defined hateins Liohaslegnstound Lial compounds af
formula (le)y have 1 nproved activity over conpoun
bifginal chguadter@eteck: oTHepebued, s¢FVD rReee nbophrehtto

cngbep IS, OL-the, B sentLovepiion are repr ssented

R7 are asFdefi neelhd:mssf eummnﬁ?et&xﬁng pfanpbheiently

SRR e COMps Shebe ety el e

poRgtq:lcSiGaJarPd:KR%pabefas atﬁfubn»dg‘ et ahim p@@é&sﬁ Midcarot her

Odl ment he co un the i nventl on are
rggr esen glgﬁ oF i Jaze%ls ltﬁﬂ?ﬁ RESRB: R4, R6
and R7 arelgerdeSiﬂaﬂmhaneEntsxlmx@eﬂnméntaﬂﬂqﬁﬂﬁng

the nvent| on are
thggapg%éent e&’ b folrln d((j%ﬁf‘f:l R3; R3, R4, R6
and R7 are as defined herein. Core I I n anot her

enbodine e .c ounds of h ventlon are
represent H DRy % ‘R3, R4,

R6 and RZ ardeastd=f |tmedplaesenm 1rﬁ}<em@adn rhaty a0 bee

e gae[pwesen &8 %nggpnuogn?%e% fﬁrh?grg] glag%f?r‘f@ R4,

R6 and R7 are as defined herein. It will be apparent
ton%%%kllled in the art that when RL is Hand R2 is

%S?—lceﬁpoundsof formula (li) and (1j) can each al so
exi st i mMhewoeposSAlH e ardutdieri c ilhol ndes ash«désaanbed

0 e-.K:
AL%OE%%O?C%;[% \%ggéﬁgédb ﬁetqtj g%f%e?%%a@poﬁﬁég%]?}hoé“al ﬁ&:'/entl on
naggle geeEr @bénheds by epbraha- épdaningheret el iRy i3 ink4,
kixtf&%@n&& /8LE efined herein. Core-M In an

alter n%% ‘ '

native I'ment, the conmpounds of the invention
are repr d®entedmbyafoibndys (¢Pgrs wewbbhe Ryt R2HdiR4,

An
an e G p8h S Pl | DEHnOR M e MY a8 natae |
pomwvrbé cenbiiaed mztdwamyompeadh " ndf v duadno -
" ] /4 t
LGB € ondt cfirectl, BO 00 RloAy sgldl )
to Rl glyoHPTEERiB) eyt s ipg3aY ) Iapsiotikybe G . (E6) al kyi -
chndBba( Gud- B @Kyl MheLein. tcbén%c’é"ed b0 @i sul-

-merrbered heterocycl & havi ng ter oat ons each
flctmdr@pelﬁdeﬁrl §n seitteicead bipdinaNpodt dou Sreraud .whEeehn

heﬁgf:%}r}%& L‘S é&ép:@e%ldké!f Gt%%\fél) Eﬁgkxqa\L a'b(lg Feglon

amlareﬂehewm amﬁ) -TRCRahkyTY ;H;ﬂ% cloglgléallt_ Peal kyl
d | t ' , Wh
51, Moo BdL coliledis 11canAt hetosadiaegl. when

three domains, CH1, CH2 and CH3. Each light chain is

L

comprised of a light chain variable region (abbreviated



(C3-7)cycl oal kyl -(C 1-6)al kyl - or Het-(C 1.6)al kyl -;
wherein Het is a 5- or 6-nmenbered heterocycle having 1
woroo2/1bssti@r oat ons each i ndependently sel ect ed PCDEHR)07@00202

and S; and wherein the (Cl1 6)alkyl is optionally
substituted with -OCH 3 or -NH2 R1-C In still another
enbodi nent, when Xis -NR 1, RL is H CH3, CH2CH3, Any
and each individual definition of RL as set out herein
may be conbined with any2énd each i ndi vi dua
def|n|t|on of ¢, R3, R4, R6 and R7 as set out herein

A In one enbodlnent when bond b is a double

h“%ﬁ%l a%:é&? SRy - AR SRA ATt EIREET e TEFHLOHI MERE, when

14 ﬁadcﬂ;mrﬁ c@ngtpgl er iR2 cbﬁpfgecﬁ)ofa‘l kswa @5ma@( C1
R2-C I n anot enbodi nent, when bond is a

CLsu n”@lp% Bwoaad ‘rfzzruegle@& @a)ra|h@y|fumb@¥|wwlﬁéﬂ into
regmgla@g;pemselmm #3,1 $oBmsl rk%n%m@ﬂta aysde—o(c 1

E I'n anot her 'embodi ment, when is a
tegmh@iﬁgkﬁﬂﬂéonRQ fBR) CHaterepRTHE] WMEMQGPEEPBS they( CH

arg)lgmre qgﬂs%ﬂ:veﬁn_lc A |rrent Wgn&r FW(% ) 2

another e is a si ngl e
bamimms iepmogEed oCHRIDHS: COBE( SR 3jour GRS, OBHESIRE G

d,
expf) ARIRE-RIRAY PR e AR Rt U BnB BOLERORC
Orﬁeml FRls &DEiLngFe2 bdﬁl‘RZ RZRPs COB43 ARy . antheaciri-

b .
A ST LA, YO Tty Ehpta
bldéimmuctqtr@nnothet 11)<I:e:1f%'¢:tSR&ar1 t1R4ar R@taganm e gwin-out

St?%% ﬁ%aloaﬁg ﬁhéﬂ?gngs%ggggh$FQ%%%E§ a?ﬁ %ﬁﬁa%%éyl

of 7}y czlr@ra!nmﬂOP@lln Baltoplt- tigsyds (C1 feh;awyl -ingrlude HC

o P R T T ot har - (658 arkyayl e

ceiz;@ymﬁawpaw 28531 ca;rmqqetnt (81 SECthesybaksicaland

cogﬁggg )k3kkyh: is optionally substituted with 1 to 3
tltuents each independently selected from (Cl

6) al kyl , Tesl @er@yé\mtlmbandm@(@rtl@pél RY| an svdiiond
bo? ' Bot ﬁ&@gbe“gﬂgﬁﬁﬁgﬁgfth é%%':‘r @Hb&gé r@grlorgg i's

aIkyI or (C2.6 C 1S asin
frpgpentsRPECan| ﬁn‘ahmdzerth@ﬁbéatm@htthe%bn%lty to spe-

ggaﬁmal i den d S ubl q&ﬂg D In
Clgnothertgé%og§n§%t Rg@?s se?ec?%%gfro§1 bég%

shoma@«mfzantwnanm@@@( epey&@qzclw bond
caf Eé ﬁgﬁoﬁ%g pynﬁrag%en%é b F@hiehiieER and hordaG.1s a

‘e bond an alternative enbodlnent R3is
EYEWPJ(@l ) ap;e?ﬂrng ﬁFE(G@@nthan%camaﬂsed yigken earw keny |
. aniyléé;g‘l:ﬁh@hh? n}y&rt 1o¥1"( @ Z}l Cyed J.QﬁJd@'y E.ncILYd@r gﬁ.
(C3.7)cycl oal kyl - )al kyl -Y-, aryl-(d_ alk¥l
Fagr Eypgmene - 1a6‘)1%ﬂ“k"93rleﬂt ThRereith cPrpdstiey o tAed Ve

\Mmr%ha @ﬁﬁm&ﬁaﬂﬂ%e <¥11C51)P60a@|b< ::F(ragYne(n@Z @)gw@nyl

?Ié 6) al kynyl , - Y- cycl oa %)
lep ’75)96’37%‘[‘:0813%191715(3@91 aF &% rlvsmmiaw limged by a
di du 59 2l K Wi Y881« da’i'lef!hé (El%.gé) Abdddrr; Y-(1h $) optFONRlalhent

substituted with 1 to 3 substituents each
copmtfiped Oht Fy° s edtlelH rWAEE; 6) BV kY Fvhdrragmestano,
coﬁéPsF@ri% o8& Ele 6, alk¥! 7, AhaRBdE o %la én%ﬁr drong.

I'n anot her- enbodi nent, R3 is - 6) al kyl ,
ant 86 hak ol Rgie domae@z%)%éﬁwment g o
al: O (£5H) abkiPy!341:G26C3a2d) cwilicdl K¥hsisi@ AV la vy

domain; and (vi) an isolated complementarity determining



(C3-7)cycloal kyl -(C -6)alkyl-O, aryl-(C 1 _6)al kyl-O
or Het-(C 1.6)al kyl-O; wherein each of the

WO i Tl466) al kyl , - O (C2-6) al kenyl, - O (C2-6) al kRgTgH2007/000202
-0 (C3-7)cycloal kyl, -Oaryl, (C3-7)cycloal kyl-(C
1-6)al kyl -0, aryl-(C 1_6)al kyl-Cand Het-(C
1 6)alkyl-O is optionally substituted with 1 to 3
substituents each i ndependently sel ected from
(CL.6)al kyl, halo, cyano22oxo and -Q(Cl. 6)al kyl; and
bond ¢ is a single bond. R3-G In another enbodi nent,
R3is -Q(Cl.6)al kyl, -O (G .e)hal oal kyl,

regidf CZ&IR)abkernyli) -Odcbbhat kymydf two or more iso-

250 T ATBERKTY (SRR P G by & Svmehetic

lidked) al kyrtBermpher edlthbdebhi sha Hro Q’(orrﬁiﬁ?mbﬁriﬂﬁa Fv

het erocycle having 1 to et ef oat ons eac
fr W&%&en&enﬁl \é‘el ?e‘boqqdo:lh D SRPEtS ﬁ&nﬁﬁer%ﬁé{
caﬁ&@ i iridde uﬂﬁ-‘é@&l&ﬁﬁlnangﬁéa'l&ﬂiy@bOQ kot ratdc
ClSaIk is optionally substituted with 1
11?]8913 fs‘}?r’fg }é‘%‘bﬁo BePRRieHt 13y SLBPLR (RAATEGM (d-
cha%)@lzteylwm@ylaeae @g(@nandn +EgSbnb pALKWG raRdl RemsL 1S
a single. bond R3-H. In anot her enbodinent, . R3is -

lenpoladifes (@ assphapsal KAin By ¢ecBYhi &sfy |

e. oA @) alkynyl msg Ose@anZécz/@i 0alKybs; V\Q@d{QiL{étSQCh
of _the -Q(C 6)alk and -O

7@ cl oalk
et obhi onIAY) FaBet iXdied Adreh 494 o X BB i) each

subi de?ﬁ&jld:e Rhbyn sgheitded ekl 8R2 (Llad)idickibed CYRHE 8X0
bond ¢ is a single bond. R3-1:

) 6) al kyl ; and )
COIPPF%%?% FEChaRboet e "RRtigen RieAisg) BPRYAon wRér 8 n
ant 1baKChakky| aﬁl@l&@éﬂ erabhynisdRstd butednad tdsihgt 0 '3
e

substituents each pendently sel ected from c¥ano

CORYF AP CREF AT RGNS ERdVBohd 9% ¥1sPngFel homd ThR3- J:

art N anptdier resheshientre Bdrésned(#od- drahkyy uarmebond c
is a single bond, R3-K |In apother enbodinment, R3 is

same | EF PPORTS - I3, 2nEErPeias - - AeH9
portddHLCd=3) 6 BEdRicedO 2666 B2, DNM&QEI&):Lq%eAny and

each individual definition of ¢ and R3 as set out
OT ¥ eﬁ%wlﬁeoﬁo?ﬁﬁméalmﬁ:%‘ﬁa‘éﬁﬁﬁ &rd 1BERE i HEWi dual

no@BfHuliitisQn Qﬁtﬂoodlkés ¥anRde &2,0iR4erBAt algbidypeasset
out. herein. A: I n one enbodinent, R4 is aryl

SXYRGon &M §9§u5§t51'uta€dlﬁﬁh hoG4y éggabs?m;@%g ach
R Semitialer st A vk et pind RN
a al Oa - CyCl Oa
- - Q(Cl-6) £ |er1(n 3 rarrgcn&ri\égg a’?% .5) tyHHEhe agt recog-
nlzéﬁﬁgrtﬁﬁ:&bkyf ﬁﬂ&nt&lbl(aléar @ézﬁllé;@ﬂ{e) ?‘egimtrtﬂ'ld"t S&Qst
. i S.optiona substitute ro
Beliame e BRbt MR R R o b Heh(t ERpper
gt&p{st rayde ﬁf{ppdﬂﬂw refhered rbtct hes Erenyhotiss apthesadh y
St stituents ea
s T anfry chd k) R i e plaSas g ror
hoi(cﬁ&rgﬁl,) aJnkelhyée -diGlend) bakDaddade,, (tﬁa ’Z])Lﬁs’éﬂGMIskybund CJ—|OI
Q.C1 4 an
i A PR L83 hiey ST et (BELRD o AT, Bdh
tha’.)tpttll"gnajglfm eanbsﬁdx:]nuhadﬁ%t{jgemyﬂmmm @mam:eor Such
0XO0. - C. er (0] nt en
Er QB oottt A et ah B £ 5oenieldy MnteBach
pranrndﬁpm@@| knt:t lyf@ﬁldtesét 9eleéé1@clmkﬂlairpéaf(a1e4nc)r[% lﬂytkrenls- o
a , al oa cycl oa , -OH,
5ot TORG 1 GFes ke hastahe o' SEAS iR ot v,
limncipefe@ild) addaH b2; anberel ﬁreﬁ;ﬁ&tédan&'r)ﬂ]lﬂ%heizﬁin,
optionally substituted wth hydroxy, cyano or oxo.

R4-D: I n another enbodinent, R4 is phenyl optionally
substituted with 1 or 2



substituents each i ndependently selected fromF, d,
Br, -CH3, -CH2CH3, -CH2CH2CH3, -CH(CH3)2, -C(CH3) 3,

wo gz 10 CH2F, CF3, - CF2CH3, - CH2CH2F, cycl oprop¢H2007/000202
-OH, -0OCH3, -OCH2CH3, -SCH 3, -N(CH3)2, -CH2OH, -CH2CN
and CH3C(=O)-. R4-E: In another enbodinent, R4 is
selected from| R4-F:. In another enbodinent, R4 is a
group of fornula: whereis, R4 1 is selected from halo,
(G _4)alkyl and (G .4)haloal kyl. R4-G In an
alternative enbodl rrent R4 is Het optionally

cai liabStulste ted WI 'EZL SUbrrsxtll tcltlﬁn S (gaCh 2 for

(fepen enFI o] ett éL& FBm tia c %?a?‘k i
exa(n@:eG) al. Benyh;elﬁtcueamwaoabkydad (6381}3<;34:d> czaickyﬂ g8.-OH,

Cl S(C1 _6)al kyl, -NH2,-NH(C _6)al kyl
Pu%%q N?P%‘l%%%%ﬁélﬂ \(/\,herel)ﬁl t%e (Cral kyl i(s -Oalky

opt i onal Imhestubshi tabetbpairt Br hyaim@e,m@yaeaemlma"
-H. In another. alternative G%A{Eg %I ment, R4 i.s

re‘cﬁi%“i &Rafl §258bSE | TR ERE it SRbSPTERASIEE: h%h
orlﬂﬁamgeapéylsﬁéﬂmye@lha@mé@io Am ﬁc)ﬁ|é§§é.|1np&8¢

- Q(Cl1-6) al kX wherein the Het is_a 5- or 6-nmenbered
amifg é‘F&é’yE?E RaSF mpir40§ 8t H@%ﬂ@%%ﬁn& é%%% e.g., SEQ
ID Imﬂemndenhl ¥p SedRCted i EE o) NncQuasd S magth@ Hef is
‘ - or 10-nenbered heteropolycycle havi ng 1 to 3
5s f?et drodrofs eAchindepehdlentd VPrsefef el fFBMENI2 G and

~uniRueRépbribl adetdielatabher ngdd Ve, 9r1‘po %ﬂ%ﬁe MBfpl Sg Het

~optiqgnally substituted. with 1 t0.3 stltuents each
Protqrsdéndentley2eds oct Mgl FF'&%ﬁMl&loem Wl 8fr SndE
Mor/dsCl 58). alkybs) wherein the Het is selected from and
R4-J: In_another alternative enpbodinent, R4 is
sel ect ed FPoRFT™ENnFRRR TAR P ERERG A di 9P R EePLARE i on
inddfr Rée@écﬁﬁepjdtblhﬁsel"naﬁ@)/“s?ﬁc@.@ﬂbhnpﬁ Wiridls anyeand
achlnd|V|d al] definition o Rl R3,
Fe g A oaE SR ot CReFRI S EaRE ORi § | TRESSK SEHEeR ¢
antlidel .r eCogDEZEL héﬂhe\/\ﬁﬁﬁlEJ@f Bdnapbsitd uentariesnnof
symretri cal l% seglé}htll t ut ed abouy the axis of rotation
(Kgt AhEPREAG- Bt R§SRENAT 1Eor &1 SYFRL FHMRAPLOSSier s
mat@lyalle@pi SRART S0 a"rm p@ssﬂ Rkl &x 1CoMpouBESe®én titrer .
invention in which the R4 substituent:is, not
synmmet ri ¢2f1 §SEBbSE T iRETEbbut F i 36?)??§16*Fl?rbt ation
equifl ibheukobdnet dxac kifng Béfrﬂ ixudate aﬁﬁﬂbdady—vstaﬂt@beﬁ hn -

car hon at ed t_ R3 substituents is
ce o o o HRaLENLEAREr RaviPs uiVehF Lo
biee rbeRSK alfmlarails&abb@tncai @@uamdbmmmtcatdsaaat axiys of

S and thu he_ atropi so Xi st as
A e L A TR R
prcanmpeswmo? maylcm" mra;yr not“’bze @het@cetnambeeandﬂcm

separ abl e t end n on t tive amounts of each
exaéxpﬁ.gpl o pre el% f 2t aSFIB ST BREVERTYT ee of

(sE)etechhbhdgyanoe ot BTROORR iiowtabeahtt hi s bond, and

thus, the.rate_at whi ot at i churs Y
i nter con\?le’lrtE fhese ™ t"%bﬁﬁi ﬁg'% Jebrf%lsa%ﬁ

and Niblvcsahl@t rop sesdr Sn’d’ﬁt}chlaﬁgéalﬁbﬁwﬁ:r trefeaptdl | gheor

Sl.ow with .each ot ertqfor an equilibriu xture
aniJu ¥ Ye th S A0 ObR e r Lo et e 5
frdnalmtnq:é:e*aiﬂxgllwmm etk éﬁ) Ima:lxeatkyget RG-cBndenaadotfrar
xamng -0 ﬁﬁg dtCI—I30rCF3 R6-C. In
€ ﬁoteher %% dlrgeﬁtlg frengdueticR o B, Re-D In

anot her e‘h‘eo‘demntnucﬁ@ld: Sad-_l,d aolet:uBé " Aefeadteach .

i ndi.vid tio set. out herei may be
o, BOELAnEs, SR b bRl QR o SR aBRrrRI AR o,

b, c, X Rl, R, R3, R4 and R7 as set out herein. >7.

R7-A: In one enbodinent, R7 is Hor F. R7-B: In

anot her enbodi ment, R7 is H.



Any and each individual definition of R7 as set out
herein may be conbined with any and each i ndi vi dua

waledorne4eion of a, b, ¢ , X Rl, R2, R3, R4, RGPENCGHRW7/000202
as set out herein. Exanples of preferred subgeneric
enbodi nents of the present invention are set forth in
the follow ng table, wherein each substituent group of
each enbodi ment is definggd according to the
definitions set forth above: Anti bodi es binding to the
extracel lular domain of the Re ceptor Tyrosine Kinase
ALK Rel ated_Lnformation The appl.] i 0 | aj

ma\t')lr-l? %rsfltn)cr:’lte ésbgéld%?o?/rl %OgggF_%‘gt%ln tdépg]l? cg%%%enrar? Mber

is 60 79%-83TanfletielNOn Apminb128¢ £L006,1st Repenthle
.contents of which. are. hereby Lncor.po_rated_Db) .

13 ERRE i Lo T RhR T CEt G Y b it baraapenin

wigpphedicshonscland seferenaesce) t abrt Hneughoat & hirs-

ecification are hereby incorporated by.reference in
mofRE 47 EHEFPGET obs . AT SIS Fngoi S (rdtente

ifl D et ARt sC @Ne et ASn S it bROSY tSReciskinenter human ALK
in particul ar scFv, a

(Anapl astic Lynphoma Kj pase) , i K

nucl ei ¢ f(ﬂrd“ilggﬁéﬁc%c o&%‘ﬁgt?’fr? B Sﬁ?&ﬁbﬁfi}tﬁf and
moldSy USRS aBephahaB e ngalc 0 Q]I oRgAOSTditated

purposes. Said antibody is_suitable for the |o cal

SeERRRF T MG ROL unBhER GPEBRLEY , 23 4eT5Er BRE uFIFRRIS %D

art aSd B caBackgt BUASHLATHr iALK {ui¥Iacaskl enby APl or
Ki nase; CD246)_is a nenber of tlg:g1 rece tor,(%g/rosn ne

dekins ( RPKPET AFRPY. 20U 80% v &S RBADEPT BTt hiiEY-

alipmd Viedst bBodt!yPe-td obkANSHEMdeapee PEHAISIN at

essentially consisting of three domains: the
Legt 2R GPAr P Gantk Bien PG EOREIT P Ral SEACER-
ciWi£h KoREAhDSaDNEohdloieeLPity WieaSshé sogmdttsand two
MAM domai ns éll\/AM Meprin, A5 antigen, protejn
wity e pRoEPRET A3% §HE1VE B RISTERhr 3h e RS s
to(ad RRpLehSht abE the HreRh@S M GO BRbR1 § fee 10 <2620)
.containing the tyro sine kipase dqumai.n. A signal
GBS S EPPP SRS e R ARATHHAGE: of ¥ he HaSeBAt
. boPkafteidl .(aartal8) , which is cleaved upon secretion.
The full -] eng}th humanp. and nmouse ALK were cl oned i,n
1997 by tW5 PRAEFEhIEIRTGFrEuPS (FRFdPa® 9972 %br'fi s
a $99M)ion AEKthe huhdy oF Hhddfidal theiRitheadl=ed by
Leukocelyte Tyéo?l ne Kinase (LTK) .and bel ongs to the
Ehe RETISITSPecEPEOPY ST RERPTSE  ACK™ERRTHI T5 T aa
and e ilishgghdod 18a @ o)l WAl ¢h Ynesdd hol BK i tdiiced
~_ regions.of .over |ap rris 2 001) . ALK.is highl
NG Lk Ay R R A P v dbnilar-
sofN-¢f yeesghats ommd i deermAfbioacifidpet8ént aldfB34 tirave
.. Ssignificant simlarit 50% aa .i.dent.i to LTK
oeftR, r BRETRETES AR S P T E8E. AL Rl S hovs
mabbcdloradlcogy tho, any darawtibed aireithe wothl irve: fengc egatt on
-1of a.very short sequence also found in the LDL re
Pl Duyst er 2001/ SWSSPROT) . In addition, it
cont ai ns The percent identity between 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



two MAM domai ns at aa264-427 and aa478-63 6 (Meprin, A
5 antigen, protein tyrosi ne phosphatase n) . These

walowilpsi@r e t hought to have an adhesi ve functPONCH287/000202

they are wi despread anong vari ous adhesi ve proteins
inplicated in cell-to-cell interaction (De Juan 2002)
Furthernore, there is a binding site for the ALK

putative |igands cor responding to am no acids 396-406
(Stoica 2001; see be | ow)<23 The anmino acid sequence of
the ki nase domain of murine ALK shows 98% aa-identity
to human ALK, 78%iden tity to nouse LTK, 52%to nouse
updrg YEyPLeohurEm 9 Merers kendgfowthliekt AR EEept or
angd_46% : | c a ;
i (3000 e aa Bt e T nrE o ALK Fiawe been
AHERE ridvedamo (dertsl.orHAWSY er s MK &5 PANILRBwakBYciraséd

O lhing SRRt rokh SR had 26 eiane AR et he

ofehe donsdsisiof, tbike bargent nidarrs tyhhetwgsm taigout

553 el Berina s SR b rr e dndi Saae- -

m@dornd $uR=6h0Ly. MALKES0RL e$48 ok 4i4n 468 cE€L3TANt sldar i ng

enbryq .-.genesi s ar.ound the devel o nt age Ell and
= AR RRE D S LR ST PP S8 S Adber g
thd e3CE isbitsaex reassee, i nsihe aigheous Bystmm e2nmbhe
cadult, . i si ql.agi cal .expression.is ri.gted,to
B0\ RPN = e A A ek oot S d%hr SRt y
lendot el pal 4 cetd $) leegihbnseigit tdfe 1ICNS, a3, [4wsl, evel s
(Morris 1997; Duyster 2001; Stoica 2001) . Actually,
t he abundance of ALK decreases in the postnatal period
(Morri s 2082)nucBaseccdnd ehd Eexpredssisequeateraf, the
role . for_the receptaor_in_br.ain devel opng ' _
D AU T B Cor SUBES" Sha ey 2. (R, 8ad
gexpregs spopenfdrmilK ssaggbsisa it publ serdestassesato,
r.ec or _for.neurotrophic.factors (see t ,
o Ban TR e3R e AhBERe0 " L B ka2t aps
caw the peefigemss wriagdihyg TRRASIRKnHalEBLYSD fpaegueawtr ophi n

e oL S ri-s _2001) Hoyever, L k m ce
(%%ICS%%%‘ éh%gv Cé\nyA %ﬁ\??l%%é f)ﬁe%o't y(gcgg? ﬁn"gUb %’h%ggéét a) ,
21hi43 -a ght BlireS M mecl eos e daarchieenasn rles reddncyedi t h

T ik r r neuyr.ot ' cept gr
et any e FaR el (SPORL TIUGE LRSI &
olbegrresusient ofe Alekuésnees | mmerlogphbr £ sEIRO@LcleiFwo

0 (K ' f . have e

N ey e e
cfiSttsi par2001sd Duydt she 2BBIASTSpgPgaaR00)ore FhE0PTN- ALK
willEEAEL L o At dent Ll ed B dUstageud fﬂoﬁglgga@gi

pl'eiotrophin protein to screen a phage display peptide
t¢ ither argteRBy mHiesudeehodl, the soygahéen of T8 KbpREBent in

) e q . e dentified.
R Ao Ty RS SORbarCe D nBe ahar oot ALk
carth@eRTKihbzad clsosebyribeditiod Mospbrl ghjasl., (1997)
whdRandzbL adi A r 88i99) .3385-3402. When utilizing

BLAST and Gapped BLAST programs, the default parameters

of the respective programs (e.g., XBLAST and NBLAST) can -
be used.
The present invention also encompasses “con-

servative segquence modifications” of the sequences set



Is al so conserved in the potential honol ogue of ALK
i nDrosoph.ila (Loren 2001) . ALK is phosphoryl at ed
wo agdb4asiupon PTN bi ndi ng (Bowden 2002) . Mor ePUBCH2002K00202
has been shown to be stinulated by pleiotrophin in
cell culture. This makes the pleiotrophin/ ALK
interaction particularlyinteresting in the |ight of
t he pat hol ogi cal inplicatd ons pleiotrophin has (Stoica
2001) . Cell lines that |ack ALK expression also fail
to show a growth response to plei otrophin and vice

(38 (LobgR PRLL o | i Y0k cehovated kel ol Lophi 1

eve serum o patients suffering fromvarious
nucsl@idtddhu BDd sarhianze abéé nsepwerst meddd i cankPrn WiraFR do

|es haye ed op.ad e,otro phin
not[ S%FegF%% 9%%?% a&%%n%r[ﬁ%tdg role of PTN as .
nudlaiced del BEtudagcangi ogenamim:ttdie ermmerm:rldgrsevw his
wel | Ilsedlna . HeelQ9d)- -
queiri?elggé’ TAyKS &t ?ué@(an%ayktg% enonst r at ed
f:.dahﬁdnmp@hcnmmxmﬂe%Mm and lmoaRgi dgerEiisu-in
prev n of a s _and tast b ting
Eigeey Iagl\?égéoﬂfﬁ‘fpdg%nﬁ?sgﬁ% tarod:etefcgéﬁgpp?{%{aggﬁ% er um
tidy Qianﬁbasuﬁmdoby%ﬁhmcﬁaﬁ cectiehgmss raoed ancl ear
of the tup =Rl ays a

correlatl n wt [

i UGt 27 o?]g% H”STS e%fmftr?eqeﬁlgsf‘ aggéryegsgy ve hunan
mec,@l%m‘ea nh)iEQSnéucm aeoﬁeéavaamtma amdnpaaci®aubstéancer
t hus . givi.ng interes er ective fo tial
CA9TR LR PR RO NEE OF B AR h AR Er (UBber 5000:

pladiedi 6at2084) amidd ahuﬁaﬁepﬁdmémtasmngl evalgd sseedde
| ei ot rophi,n | evel s were, ound p ,
: %&ﬂ‘rcr g&fﬁlglﬁin ra"tlﬁo aﬁié f’) gg%%@isﬁl\gﬁtlggncer
sidd chl%s Bave. EH&B):ieflthhﬁtalﬂl‘tW airmdi vikthed $amPIMES S
ex pressed in i,ght regul uri
i oo P g GO BERER A e TRR B g 19ane,
ar@ggw_ea;t hassidindleurendiandidg |ca1a1|mst lhe. md,ulatspartlc .
pressi on of. PIN AL K asfo d vier
ac%:%'nc%”t@@l e, g%%?ésp?]h Yt o gy 11(l:iohu % m an
- glﬁl;lixgg:r Iaﬁ@alra@ﬁn@,f ggmmmhnet | sertdatel, onhtsbroiima 200%) .
[ iteratuyr tha S
511?1%1 %Yegtte&PSarth %an fec?%pojfaﬁﬁk\{ldgréﬁi |a{é eg
aldhiaal araiand/ baiuchyleot heolenddent ipkpetnd T phegyapt or S
lyst er 2001 Al a t.her n
laﬁ(“ B EF ha%g1 e%%c%%@ Eoét")e 5hg%% {réecept or
th:‘ceydsmmene vehdoseh aitazieuaﬁ?ﬁé) bamh da:idtrett hepsidm chaipgt e

pro /gan P ct as
(e ag ne, r':%l?jél %S.Ig.ﬂ% psﬁl%- nlbj[%glgﬂ'he@
Thide ,syanc;tem‘ticasd ancmmsemmelf gnind @dldgaﬁ@lli%\fweﬁ 2002)

Recent | ac qy\/tlg ryit@ bated to
hu’ﬁfuéaorfetr op %b%[g dé?%g&(—%% hagﬁgg%e% i oJICZﬂn tgl fied
othsr aarsmco mdzll:ll gemdiweo ErAKEhsSi saneashge t ehaTN IapiAdi ng
Me glq? act ? LH&%HA%?%O g. aﬂ&%%ﬁhbogcfé c%@lfsteragar

or ITHL

t ures) of M can
vabioe kmbstmtuheomanéu&ht dbomyt el igeaiang awﬁsztgetrh élnd-

11'1%;%( ECD O\%g ZOQLL okl ifgeepl el %t r ophiwe 1t d¢i Ne i's

al., Blochem 32:1180-1187 (1993); Kobayashi et al.
Protein Eng. 12(10):875-884 (1999); and Burks et al.
Proc. Natl. Acad. Sci. USA 94:412-417 (1997))



in many tunors, although its physiol ogi cal expression
is very restricted in adult normal tissues (Stoica

wQ@oe@2)12461Anal ysi s of 47 bl adder tunor sanpl es Pewenked/000202
that MK ex pression is significantly (about four
times) enhanced as conpared to normal bl adder tissue.
Furthernore, pro nounced overexpresson correlates with
poor patient sur vival (O Brien 1996) . However, the
affinity of MK for ALK i%’ about 5 tines |ower than the
one of pleiotrophin (Stoica 2002) . Interestingly, as
with pleiotrophin, inhibition of ALK via ribozymnes
al so i nhi2BEEsnEREVRFS edfis 2BPTIE iTTROSHIERY| (TS

cidedt Q %araﬁgg%ly The-amkbar s My thesershusi & ahso come
to the conclusion that |nh|b|t|on of the PTK/ MK/ ALK

antgatiiapnopbady verding segesice FOSS BF| PY i ¥WeEiohe
muégg%%te@igt, g%dvﬁé %uqlt?ﬂﬁ?%lfﬁ%@e affithen 'ali‘l@Yb&g—

. very Trmted treatment options so far, such as, fo

ieexampbe, sgréebéés@mmﬁﬁaﬂﬁn@&nﬁn@&tﬁc o&nﬁéﬁﬁePSP%lca

2002) ,. L.n he §g§@ n
Se?%%kg dur|ngg%%§¥ﬁ%%§g¥hgggéiwb§ persi s s§?%9
ocathtitng Bmiaof evide| Eot edcpminiMQ of ehéamidivobsre-

system_ Re cen I pr r.Qf ei S
lat%’iﬁeaé’teggfa %%é/e% thgﬁﬁﬁi%cél IF%g hat \/\ﬁrtg’ B1bnds
Vaﬂ&gsg&tsedlbohmﬁw cmalnham, dgldmalanyellP87) Evildeacéamhat

eas ar [ n i bed
113f oc’lf Elr(?s: P%phl A ar S%tgg%t%arlt%hr ggﬁ%%i% aégﬁ%)m
is extpemiikenby the vdzm:a'h: tahedeo(qmessmqnmost Afreangetly
Lt ed get p c
= qB e A CP T ATK PRt Sl pl ST PoBRr RS A S
qxpﬁﬂdg;plfmey;luahtbm, ofitttiee amtibepopfioged prdite @opRenand
Susee to_a prolonged survival of mice that had received
esn@ugr §fts. 1ndeed, the number of apoptopic cells in
the tu may gteéétsnv@stcsmgal falckew lapd Adgersedronhen

WI* LR FoRanthat i it o hehsy SThe s, guernee
lmitatc@dtmhvaughbmwegane ¢pRoia)exper beaedrsivedt Ry
I I ECD.
DT PSP 1955 P TS G ABrroee el T
vasigieren a:tegnbnf €DRs tafo tiwet aandi»@B ahithorliesepehdse t o

si.gnj f.i.c C r s9f SW 13
o i e BB, 2 S5 SE AT B £ BBy AR T ST
di ffer entTl'@eItIevm h'e%’“qrcef \Ieaﬁé@rﬁ Hat 2t ﬁe»é%w iaydfor a
mo%cgﬂt SGLBQE gf%rﬁ% %@%e 2 %e?oﬁ{l@i@ltce@c%tibt he

expr essi oW ng cel i nes
whx@sptcmdl@@ beePTN zltrl .we Pae f e osEovesz‘p@vésﬂss AL RPHFNA:

mlg’[ ot f%[rg% érs% ]at?”c:.gghi’ﬁﬁou%&elégraﬂ@d i MB231;

Interestingly, in sone can cer cell
intg wéSLC(hO@IddQSIOB@hd?i@atsieﬁm%faﬁfﬁbéﬁy bes¥8R%easfitancer

orld tgibe gls ghlast omm), i PIN -Ag ALK aE L GOQMREESSEd,

I ndi cating that PTN and ALK form an autocrine | oop of
t i gaoWWTiTPs tsegmeat £ orey Stoftégatpb ipto FheevES AGRYTE bot h

Ceggﬂﬁ%%xga\c{?e bc%&ble of autonomous replication in

a 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



shown to cause transcriptional up -regulation of the
antiapoptotic bcl-2 protein (Stoica 2002) . In
wa@datizesmo acti vated Akt (which is a crucial dperysHR@aV0202
target of aber rant ALK signalling) pliosphorylates
the pro-apoptotic factor called bad, thus leading to
di ssoci ation from bcl xI, which, when liberated from
bad, can suppress apoptoggs by bl ocking the rel ease of
cytochrone c (see Bowden 2002 for references) .
Aberrant expression of ALK m ght be involved in the
cedipvel ppig) %LeB{/ §P¥%$11%§B€§r§10 WBYEr thé thoMas gelr st
as'socl at € a subgroup of high -malignant Non-
nowpdgki n | ynphomas (NHLs) , the so-called Anaplastic
Lar ge Cel L yaphoups.{ ALGS) rorDon-todukim | yimponas
represent cl onal neoplasias originating fromvarious
whiet | sndfexipyrephat i ceairghas s qmﬁﬂpéHF%dVMtHPﬂ?he
cPLL TBLY YL £, 6l dnisal n2ublyng obibhllohayadhe (2
tTansTocat ton. - ex pr éssi ng a on proteln that
celtsrusadmaemaaerwhhMS agfe Hustemnﬁhiantn NP fonmg-t he

erm n 1 u . a 1 of
=4 TG BoBAT DG TE20°0F AR e Rt hy s
stbseakage Elss'hleﬁfbah.&d dalianri Selmomdld acaBedi betaseen t he
on ncadi ng TM and. Juxt anenbr f ALK
Sue%tﬁf thﬁ’ lggblf) ug LR sm%c crcélr?écrgfn'g 8%%% ai ni ng an
anﬁ]?ﬁa@iﬁoﬁﬂ%szlﬂﬁmmetw@ a B8Dazbly otieirnbédbindlgid2001)

Th scorrespondstoabrek e|n|n n f. NP
e el S TN e O AT R i it
an20M hp =(tKatok 20023 mdﬂ@ée CikelGhinke e ALKNSBEHUONBEY | N
14 th|s fds § grx_pieln is the m nimal sequence required

Pt E)q%t To lead to ALCL (Duyster 2 001) .. The

in ver se ThssicemmeALKedNRNY' i"Srast ik esdedtreatd east

not, cel | Kut.o ) h e NPM
meBf ot e’ﬁer#%nf%ﬁ ﬁrﬁ? QI (1| é%l%%%‘%%)?ﬁ% gérsﬁ%#%ndgt Bee
schibbel itereias aTharmetérrod:sf opr bt atseht 6 nethleost ydopl asm
into the nucleo_|.us t f I §.a
™ BT TG garapr <=T(:nténglc%ls&le%m%noeirchr ormg%érraetr@p S‘m
,antbhsmw st ahHLﬁrebemtdSLm@nth@ar o esansland eﬂ‘@agéé in
topl a Le r [ ) KTPM
hav "one g\gﬁ{ S rr%é 4 % gg%f %’8 %%ﬁ%&pﬁ?%&é and is
manelyrmlmaiyy suaeseat sash & Idexan@qar.( Moy oirgeR 00 )prevvst
curgp Oée]]%nt A Xe QB(ME n19.|£ Béry SLH0%T amnil.:.o*‘ate one or
gorrerl zation exaners)’ as wel
mohetann);mqrrgoné r tat dmmerhommﬁqﬂmtlpguﬁs%@d@ 00%)

Tl?fd%f o tpgoﬁgﬁ{;os' LI 0y BLLNOS: the ALK gens, nef tihop

encodi n i nase on chronpsone 2 under the
exgecmtterdal1mfthﬁheb§em@mg>le9wpbrbmﬁtmenbn chronosone 5 ,

produci n en ﬁ&ﬁgﬁg@ggnd »ChLpRLd o NPM ALK

protein Q(J% O) yéjt"er 2001) . £ Onllcde%% ALK ki nase is

diden®sg)dtatted and/ett@mp@ombo@w@%at@dmlm Hé1 type
i aatoeellily coppuing, (e poloo
mefitytopldorrderhucetary tof anPMswadsrnothe erffethect its
prgg:tfgﬁélé}p olry ‘EHQ Og@:gs%.%%inée ( GHyste rsy‘glggéaxs -ofl Riich
requires the participation of ALK. Exemplary ALK-

mediated disorders include, but are not limited to, for

example, cancer, in particular, glioblastoma.



resul tant aberrant tyrosine kinase activity triggers
ma |ignant transformation via constitutive
w@bespbwiyl ati on of intracellular targets . VarPCDaH2007/000202
ot her |l ess common ALK fusion proteins are associ ated
wth ALCL. All variants denonstrate |inkage of the ALK
tyrosi ne kinase domain to an alternative pronoter that
regul ates its expression. Full-length ALK has been
reported to be al so expré8sed in about 92% of primary
neur obl astoma cells and in sone rhabdonyosarconas
(Lamant 2000) . However, no cor relation between ALK
expr essi oitar@riunei Loty Polssd beeteidestaverdnsed so
agEaTrefgysstBaQL’aﬁéﬁﬁﬂ]éﬂ%%gEﬁgﬁtmﬁérad%ﬁg Lagk of
evi dence regarding significant |evels of endogenously
lepplogaidriplay edcipiavs rfhichdeeiradmeiectuggehe tdrat ALK
“tﬁélpé:tﬁe?ﬁ!i‘aglig fo’gcqg\faeﬂdggg” r ?é ! CJ‘_Ii%eldt Ss nac.) [ r‘g%r!ount
expression ih i nmature neural ~celTs tather—tHan a
supfiqieny Snrcogedier radl deast PAK-iallyheseettinties diis-not

i Lyt : lated th tLoni \
e e e R YT ol (o AL B o =205,
frowlttheodds2084) .Andewsrst kéfessivAlirsicgnal héengritight be

' r (O t |l east sone neurobl astomas,, as
' deé%%ég)él t% gdﬂB% %@ezﬁ(lgcyet&algﬁé, Wof#&uﬁal%eﬁree)?ﬁlegssi on
an@ndhec grstireUt s eplads pher phat éroty OfowAlLKnflite: ts@sgene

anplificatiop_in peurobl agstopma-derived cell 1ines

(M yake 30625 = HERav T of REF Tt GO ACEOMAE FoBa
humsl |lanimpés ditoncixesipdw, cohsthdtliddse aadt domdidsaniohs ALK,

t.hys _argui ng. i,nst a_general t hol ogi cal i nvo| ve
of e B R B B e e Febibast = ey ot
wiglnteercestengls,g.ALKldebisstombe i nportant for grow h of
~.glioblastoma multiforme, a highly malignant brain

tunor that offers very limted therapeutic options

(Power s 200&3s.otMdnviigleedgbinvedd c =dllt eeatnoresl hade been

:1.0 (O h vastating tunors _includin
s O O T LR e e Rt s Sh O
cormpgillyi onde OS] Yabhiengt phaiisiaaypakiilcularhy art
iy t r i r h_and | oprent . of. t hese
£o t%?’s @H\%\%l T _ﬁ.eél\; g & gx%%%%%&\;/'ar gﬁ\éﬁ@g‘? 6“\&%0950?%‘?3 such
matpriPDeFs iR r NEFegndv¥/BE sug thest i depcatibedr heawes iRTK
han kng | P S ( L le es_have shown
o AR P Rra L o M R ST S FORE SRS o
inyratiiene switmblsampbbeds whst emsetrhiel sigrakdeswetlis=diot

ectable i . adj rain tissue (Pow ers
be%%tdZ) &.ﬁ leiaﬁsrét h%efp%gg#l u'na%%%&%?is&ﬁcésfl Sgrlrglocne’l l's
inqlypeiiot Geflnddrioned Wibh eprpatilent Tarmidieposs erite a

: ar j.Ze t ; lgenesi s
R AR ik n e
anFeFapeproidd toehavi swting.xenograft studies. Wen ALK
vadidudeaPbatied Jinchhess,d Wlnt %9!&' Se D108 H%Sf[%ther

ri bozynes, mce injecte th these tunor
detgdivinetha ficddeowingi gebaartiong - ast iremnidapettat with

thatl ke $AP&ULUREESh S s 20dEDeSE L UNRE A%%%ezs d%rlﬂ\g,;v

drastically increased apoptosis. us,
be |doghiagd )atpmdvil deFunt ks ediepghding \dfy she specific

embodimeﬁt, selected definitions, embodiments or ranges

may not apply.



signal that is rate- limting for tunor growth of
Ug7M=xells in vivo (Powers 2002) . These finding
WO na@vaateeo t hat i nhi bition of ALK signalling copCTCHe00a/000202
prom sing ap proach to inprove |ife expectancy of
glioblastoma pa tients . dioblastoma nultiforme is by
far the nost common and malignant primary glial tunor
with an inci dence of abggt 2/1 00 00O’y (about 15' 000
cases in US and Western Europe per year) . It affects
preferentially the cerebral hem spheres, but can also

affect -theeb %@éébxﬁi %’H\z@@i@haiﬁypf&fﬁ@sl dnen)zQlsct he-
spinal cord. The tunors may mani fest de novo (Cfrl mary

Pegli bl 2Rt oIy BindEng deireHopenr BRY | mweeigr agrid an-

t 18844 OCHEOMRS n(S ¢ CENAANY Ol aéﬁ&ﬂ?)cn PLE marg _and
secondary .gli obl astomas show l'ittle no ecul ar overl ap

quanee coHsh iatut eadt 3@ emaugnseas deriittvt testlon s

I I | o They ai t -
a1 el ol U A e o o aEge Ie%@gm
lSPEIEIiLEEFEITEMO %pl B0% RBI5WNo 89itgniti vamrs nl’leéaaﬁyly at
ageLmgat . h rred.in 5
le%%gr apl gg%grteggﬁf&%g @he \(/:Eejﬁgnljéaa%%%%e %egéﬁldset Re life
querpectariR R .f £0m B mo hs to 1 year. Patients usually
present wfh, Sé@é’!ééz% &BS&&&I&I{“%‘# %£88¢£e%'en%ef' cit,
e.g. notor weaknéess racrani al press
vengion tHreagadhedy h%w@e&pewmﬁwalﬂgr tooghﬂlnumﬁel ALK
prb ﬂrrﬁe%t Qrdggé Giates %11’191@8991’% %gr alrlotl:%lﬁan
SO0 be ‘early Srgns. etiol ogy s IFastong’
whqﬂkn?ﬁm Lifrdpngi ait&:ahéﬁemepnesemﬂy IZesmlndnaemlﬂ)/w:eEhe
duggl,yo GRS e Rd | ok LAGkOLT I8N | (dsBd L5 GUPOSYI 8t O
ocemcals agnosi's made nl'y" by i fragi ng
thstlumags METprdhR)n and.‘hbl bpmyn &wﬂ;ﬁwneéyatstga;@um};onost
3 gL'é’%ﬁ% teogﬁé L1 %@ ta%%étgr agtical nor p%scfh r-
ecause these tu S ave crearT ed
resperims Wmsheﬁequeex hi bit well-known tendencies to
i nvade | o I t er
pat huays. TpSARRaILECtHE R R e Bl e
a flsllpdsm'gislheansllmtb/auwt_t hése uammmtiibobeylregmehe, r each
sudh 40 caohiol endbaonosed . ThRRE Wio
enot erape I C agents are carnustiné {an al kyI ating
bipdiang Eramhent s pied wedd boewonhy ZeYeot . parafieenbsy show
a SOPE JLRSRORSE; s Aldlpugh there are quite sone
‘uncertainties regarding the role of ALK in
gl i obl ast 8h@, hashivs cHRERasRd offeld ghbr¢lmis appreathes
poééa AL dheGoled g es! neé@tﬁ:tcorrfp(}?.sl% Sch@%\éa t@d | ng

di sease even a snal |l | nprove nent o rent t er apy
ChBpt iBHs wodl €PZor \Wéﬂlﬁh enerpRAcBghely imvedvedtin s
ant TR EARG LY, npﬁee atnt&%oa nge Gid %h}leééﬁ@%v% Lk Sn

exXpress the ful g LK, for “treating I'S cancer
comp sesu VH éém%bTHQLdé sdHAst¥pe @get Wbtdqfwly pHriksml |
1amBdLc ke ki nase inhibitors but also for antibodies

and/ or "anti body fragnents such as scFvs . i.e. to
i nduce ap8pt 081 $16f Vi ufRrmend ks of THee sintibedy oof

the present invention is stable and soluble =o as to be

e

functional in an intracellular reducing environment.
Preferably it is the framework 4.4. that has previously
been isoclated by a yeast screening system referred to as

the “Quality control system” (Auf der Maur =t al., 2001;



calization of glioblastoma to the CNS supports the use
of scFvs, if they can be delivered efficiently to the
wW@biB7(1n10 api d cl earance due to conparti nment al PZBCHREV7/000202
but better tunor penetration conpared to 1gGs due to
their smaller size) . Antibodi es and/or antibody
fragnments coul d be directed agai nst the |igand-binding
sequence of ALK (aa 396-486) or agai nst other parts of
the extracellular parts of the receptor. The very
limted expression of ALK in healthy tissues under
Auyghyer ooy =il adondP04bns Thedeearercs et the Aormework
cofX BLeaSAE AL MG he A0-exgel | et dargst (Lol s
ease treatnent usi ngp ioactive or toXin-lI e
loamt i whedd ssheartd:/amewaﬂt |;imdty0hsagnerutesq1e|sen96qbem [ ve of
er: Al olv he pat ogenesi f_ these
AT url(fhl%rlcffnenot a%loqel?dﬁ c:)Lr?tt graf ]%Jr ast glmaé% 19%, ALK
quenpees&reammm:lheed drodircthewil t hkr geqicgeef Lgaice in
" lLanoma: cell |ines and breast carcinoma cell |ines
g&ﬂ?ﬁbut bei ng constitutively phosphorylated) (Dirks
2002) . Timnef antibddt oF kAegereosid davehtide is able
e tr%cel | ar, domai n of ALK seens toc@e rat her uni que
9 Hlﬁieﬁﬁ“ o080 GRE-HRAKRSRHIYS 8P p?o%\ec%l%c hly
thapgs:sfatc 1é&5r5?31%%h &%9258d?$095}§e$8%h69ﬁ Oirng
a in t uman npucleic acid se ences
moghi RRC AT R ar P A getPaIT 1ERe Tf 2085 SEsnce ey SE0
IDC hN@rTDISOITHﬂ'hltSr aaqh@m\a tiisonleyens farMierin tocgsrsrN N human
b é 5) The re arrang enent s foun d bring
OGRS PRI T 0 PR SO oBEoF B TF % IERTt e
geNBM: gene) mmhpeﬁ@ﬁmoﬁqassé@uéztma-aﬁcwmm 2 out

% T P Pho AL K Geit) SO CHP b Eoe® P oHhe

tlaﬁqweime:amfd bife If tSimn rgepecandeI1isi @iepe i) the
AL sion ne .or roteln ectively

e B Rl

mofpag eznrue,d :|J . U55¥7Q§|é}ﬂ:.,flenfbi‘| ﬂﬁie Hdwmnpﬁd;&%:l?r ot ehs

% yrosi ne Kinase.: Furthernor ed %9@ §nt U86174GZ481
TRIEF TEPROGINT A ECPRYTRR 18L-
ingeaf rt&mmmtsldnmlw m@l@blﬁa&;mmﬁornséMtAhb’; an

WM di scl.ose rlmersfor d tectln t_he
VRPN 5 G S COTUnEY FREaeT o s ahoT cP et
caamptlimard pareatdappbdic atr mnhllbﬁﬁagﬁ@msdemem |t 1 ALK

{])rot&lnst I %I ne, ki nasel/re or Oa;_,nd | i gands t hereof"

t he Usero REKl? “HefEETTON of "AERTF $*and
raaaimgbcmltllé:@dbéadthag: tspesﬂ)él:q:illy slﬁ(qauemams aoft ikl Kyl s

S ed. .l l so disc es t hod of .i.dentifying
il R o e et Py o, B Bl R
abpott quncm@. 39‘@4@5&&4/:@82%@@&84:% 8bdiuis dieses rAkK- as

duggceitg %l F %eg&lttre LBoduééS?aSO%g&O%Slg di scl oses

plel hin Ies
thelewutbes agkeet det ectdcane os phertthregphescribesic [hesam of

the | nven&hg nﬂ?’ﬂcbeo’dyl Ef ' Lshea &%@%&@l 11'1\?41’1 %tonofqaé haen

i nve
afflnlty for the ALK epitope peptide with a Kg of 30 nM

or less, preferably 10 nM or less, most preferably below
3 nM.
In another embodiment of the present inven-

tion, the antibody compriging a variable light chain CDR3



tion to provide a stable and sol ubl e anti body or

ant i bodyderivative, which binds the human ALK protein
WO noovite4600 and i n vivo. Most preferably, the anpChaegon7900202

specifi cally targeted against the |igand-binding

domai n of ALK (am no acids 396-406) and hence w ||

bl ock both the bio logic effects of MK which has a Kd

for ALK of about 170 pM a8 well as the biologic

effects of PTN, which has a Kd for ALK of about 20 -30

pM (Stoica 2002; Stoica 2001) . In a preferred

aFnhodéfenices alidhanti besy: CHO/aléi:_[h@ﬂcye fidegtaenttd Tha

scFv antibody or_a Fab fr E&z #the foIIow%glg t he

%@Pﬁ?ﬁ%t%%# c&qﬁpr?sesp?% Agt PR 6EF s S wel |

td$yoi aedt adddrodyder byatdones g5 NpWnotd pedierabDy at

i npl enent these and still further objects of the

Leadent 9 on Mot BFSRPFRPBEC GBS mbF el‘f-{%“a%claﬁ‘ 5ppentiPas
Nohes deSA‘g‘alnH{ | @miBr geeesissy $Ahdsantic-hadyol sci@nifest ed
by the features that it conprises a variabl e heavy
PhaPPe ¥t i 2fsaguemencsst vath| dasteastoy PlentTalFreo
btlg}eaé%eqm,e o9EQ ok, &\Pmo%t /pPé:@é:?e[kﬁ Yookhe sggience
dentity is at |east 60% % 75% % or nore
aﬁF‘-éf BeBlFyattol 685t 59%%11%§F9p¥1éf ékablly, Bagel the
a%@&b@@ydﬂqan;a%naa\fkll &fr the M%Q%pglz&pﬁﬁe N@thz

. I.n one enbodi nent he anti body or antigen binding.
apdat Ponl agfertber &P e RONFEREPEN kgrecithreal | 3Mbi nds to
a particul an ephrope- Qs thecAhdedl Aretfe é}@&n%pﬁopes
reside, for exanple, within am no acids I- 50- 100,
VEOGlCELISO:hel?@tZ@edYZW%GESZSOV%WT@GGE39@ SE%GD 400,
800z 450 A% 500ueR00-55Qmgb0: 60, 800880:: 85017700,
- 700-750, 750-80 800- 900, 900 1000, 1000-110

i}1080 1FOWPTiEe06t 1360t omn}%blorazp@oa%%asfbrone of
t%éo&ﬂ&%%s@ltﬁﬂg A RLiQeh-Na £ 8 BRY chRLLEVAL: 2 ROBE 1 ON
or range thereo I n oné enbodi nent, the anti body or
2akti e s(ﬁsn&hﬁﬁ E%‘P“Et'r Gn Wher 8a#d saﬁeéleﬁﬁéa@lll‘il THILAGEOR o
i@hp £DidQpa ?omar t‘ﬁﬂai‘%r Q:@‘R@nEfa\liﬁyarH?B@ ‘§£' %s‘%f QEFA
fragrrent of the region spanning am no. aci d resi gues
ezglly 3inyPRE0B8E @H(SEQ I D No: 91 shows amino acid

residues 388 400409 re‘f@@r&i’r@r@)dﬁlﬂﬁeﬂ{ octie't@:)e pre—
preferably am no acids 391-406 (SEQ ) of

SeRE JATRTSEGRer e (TEGHIYNEPmRTISes 15 vaglmr@ﬁwd
chhat diie iddbeat et rANA8uEs-00iat+he eonsi theLeduds

havi ng sharp bounderies, but that the anti body or

CAntFgertthi AG g pEEQiTGh MRer ofSHray IBi ¥ or® p&FLi &P1 y

- NBL Neh | eER.1reQi 8. closedmp. 3ht ued ed ot 0opr s t1H .Nybhe
i gand bi ndi ng domai n of ALK. Preferably, the
Lant i BhieEEl éﬁ’ SREFHSRFLGE ! T iSPERICRPRRI 31 AFeEpittdpe

pof thherAkk peotiel Ménfauld Lo & aPinewasivis due kengt h.
I n anot her _enbodi nent. the anti body or antigen binding

WEPETDIP Tt FEReOP - v b’ cRar HRATertPe 8MEETS e e3Pty
£hhedi ng to an ALK protein with a K of |ess than about
10 x 10"s . In a particul ar enbodi nent, the antj

body or anf*l BT BiEeS AGCPRAE OF EheratsedredPrRERIay

comprlses a VH sequence of SEQ. ID. No. 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-VE-linker-VL-
COCH; preferably, the linker has the sequence SEQ. ID.

No. 16. Alternatively, the variable regions represented



binds to an ALK protein (or fragnent thereof) with a K

of at |east about 10 x 10~7 M, at |east about 10 x
wQ0008/18M610 at | east about 10 x 10"9 M, at | easpCHOH2E07/000202

10 x 10'10 M, at |east about 10 x 10 11 M, or at

| east about 10 x 10"12 Mor a KD even nore favorable.

I n various ot her enbodi nents, the antibody or anti gen

bi ndi ng portion thereof includes a variable heavy

chain region conprising & am no acid sequence at

| east 80% 85% 90% 95% 98% or nore preferably at

| east 99% identical to a variable heavy chain region
byaBENOTRGICE Se guansecas lseterbonthréd BEQ RDENG 4 . In

ot her e odlnents t he anti nt| gen_bi ndi n
1epEFRi BRI eof - EncIHQES'ange ag?ns F gﬁa|% rgglon

SIGQHBI & SEd RbaRiAg Wit Sequendtebhd ﬂe@ashs%%tr%%
90% 95% 98% or nore greferably at | east 99%
iveBRE PR AT FRRYFaltPablfe #ight chain region amino acid

se quence jashsat thoridopd) BEQhE DoNentb invént K lils
ot her enbodi ments, the ant|bo%§ 8r ant.i.gen _bi ndi hg
Ehgoper off t e &5 1PREY LB P HIR GaF+ S hasyy T&ehal n

dlrc%.g\laﬁa GPMY ixS ldﬁagﬁes@m: NOACT Breegfice ahel pasdud0%
85% 90% 95% 98%.or nore preferabl at | east 9996

ticgenfi eameci:@aale%r £aB| Bd AR TEREF Pt SHEGRTENT o Hei d

mcﬁ:%qﬁgngﬁv?sgag%%t f ebbhehis SRRJReNG: #hwtdag vaiisdl e
t_chain Tegion conprising an amino acid, se

ra&lOﬂéb@ﬂ%%Sl%%ﬂé@%U@@%eng% B¢ m%a&r éﬁla?ﬁ’ofr%r at

Tﬂl%a% 9% i daRth Gaka i Qa1 & erdraklfiol | ghtigeghagn ambdgo
aci d se quence _asS set forth in_SEQ

inseppdi hletkeridhbéarnehidies né15Rt B%%%E&Faﬁﬁﬁ%g

téﬂl’ﬁgiggy%ﬁésoﬁtt 8L80h1Spasideneal byl bt lfdlSEOC:acﬂ]lng

epitope that overlaps with an e |%§Pe bougq an anti
rasg@psop ey ipédy dePPuasi v TES TR - No.

rodkxBRE1 0T Lmetesxiar rbindi Iﬂ@eﬁ:@lﬂntk&l_lécpkrolel #pe-or
portion thereof, with an antibody or angéf ﬁ
cifdci ¥ar| ¥ S WIOTESBABSE, PYRC S SRRt EAT S S mEht - tHe

£ tbRedY PHeANtthegeBxbh n@amsoaytbemm@yeof Such
specifically binds_to-an epi onpri sing_residues

UL 506 PSS BROLEE T Ehe P ACRE GO eFRaT | o

of het8obxi dNeyarald abl ealieamyciasl ightumdiai anteghousi of
" thé antibodies or antigen blndlng portions thereof typ
l¢53§§|Fyelh%%%ﬁf§ybﬁ€ BRIy ementarity

det erm ni ngy rﬁpﬁ"e@@§ré@£ﬁ&3®d1m¥hﬁ$@f 1l peesthe :I(EDRI

' , and CDR3 re gions particul ar g&podlng
VﬁerrFéo%?-thﬁb?%“#é’é}Vy léh‘&?ﬁ ClESF& BFECRT TS 8696 %%%

0D W%me28%6 poEF IR yPhelirer B uomk) 084 i dshtdteak , t phab-CDR

of the ESBA521 antlbodg? In ot aﬁloEartlcular

AFRASATRERE s, PAAAStaFRECE PR &I SRFiP S

c80%p -82%0 QOWHIHMi nok mﬁﬁlmﬂaef ehabbid HA%Uinbdent i cal

to a CDR of a variable I| reg
mE@éA@?ilaﬁFW%éﬁfQAEEHFd|ﬁ %gﬁfgo%ﬁ1é$ﬂﬁﬁtfgodles or

pfsAG teeBbECOf, t&aﬁ_omn\ﬁaﬂhe@n @Omphisean v asnabke heavy
pw_(’:et]fa}—:!rgbly glioblastoma, neuroblastoma and rhabdomyosar-
coma. ALK expression and protein has been detected in

many soft tissue tumors (Li et al., 2004). Full-length
ALK has been found in these human tumors. Furthermore,

the antibody is preferably used. for local treatments.

Most preferred is local treatment of glioblastoma.



region that; includes one or nore conplenentarity
deter mning regions (CDRs) that are at | east 80%
wW@20d7/120% 95% or nore preferably 100% i dent PCHICHR@7400202
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 |east 80% 85% 90% 95% or nore
preferably 100% identicalsto a CDR of a variable
light chain region of the ESBA521 anti body. The
vari abl e heavy chain region of the anti bodies or
antigen binghng Paebbensot It@fee% eB88f: alfRIRog! usleal |
three CDRs that are at |east 80% 85% 90% 95% or
PrAyideppePEP aPR TG FERPaeHT ddle potihed:CRs the Pﬁ%‘
séﬁ%rhﬁ@éﬁtb&@VYACéﬁyt%bi€9b£5ké¥ Jehe 5§§¥¥§§Hd%n
/or all three CDRs that are at Ieast 80% 596 90%
r%%‘—‘BASﬂr%r ESHR HleAigh | 9‘9ZI.O¥)3’A)P'JIF@'§ﬁt (ea¢ IER tHHe NCDRRO of
a
b0y L T briat oy Hpad el er TRethognrran th
Thaweiibodbes BIBARMUZ gedlbgrﬁﬁquyq@@rusow&d¢meﬂemb0@9901n

I d b
cHALer DERLSIRa YAL AL GuSlEn, Lol v S0codcs by
uqy@ﬁéy(auglflaﬁ:§VEypey¢1uwmﬂnmbO@b¢SInkmqnhﬁnapkegémred

[ .eqi t. ] necod r _derived

oo AALDRURL AR RLEN 0L 0k d SaRRe0 bt el )

ESPAB&Y. Sé@memﬂﬂiﬂﬁo@ﬁestﬁégddnachesmmﬁlﬁﬂadewurmﬁlmar
.cl.u u I t , I n ona
ciSR B el R BB FOR S oomiln SN IBNOR] O
E&ﬂaSEa d@@;ngnsequascaklIThﬁsg@mEIbod@uqnnﬂﬂ easreted by

rggg@n&gll q&g @ﬁes%ggl%_%ggln ant i bodi es and Fab
ra ments. les can also b e linked to a
vari ety of Itnhetridpbu@m,c myenpseselan veanbircapmerising

e peu r [ abel
B o ar £ T s bl OB Retbrd BT o
WEﬁéasalésexgmﬁﬂsadeVﬁqUMeu@ @cpdsd¢¢mﬂHnmfagahlxequenhe

cqQdi hg t y avy chain variabl e region
ho\%hgi gﬁif lséggr?% eggfggﬁé 80% 85% 90% 95% o r nore

pr ef er abl y¥e& enpeast 4ﬁrﬁptidénthqxﬂraseotSEmyédhﬂd@ 22.
. The i 0 S ‘ Lelc.acids
L e P L R B R LBl ot
tiohai ﬁommsf%wge cnégummh@hhps’s eell [thast 1F584ar80%
ro3ndh wOA t%éo/% rLsQchr? . ?E@r Bl Yo Aly Least, 9%111‘1—
Identical t o SEQ I e invention a
detregeRd bisl aep tESE]| @hl‘-'\’ﬂédfth@r synhbesi of anyéoamt:thtr@ly
anfOLEOL G Y Gk e RCi Oy %I;&Iag£?al one or in
conbination {e.g. , expressed fromone o r nore vec
tors) , aRARORASAN a&P@CIﬁmc@i thel bresgmprimyiengisucks to
pr%pagsaﬁa Q.Y %tle&ﬁe, C%Idp&aghﬁghgﬁtco%% EI?;uflé)res en-

ressing bodi es o the i nvention I nclude a
tl@é Ye?§ liﬁsrldélﬁﬁa?%bﬁ% @él FEQ & g§0: 9ea§@l@e¢93§ope

lswgﬂp@éw@ fivac E.Een@:nﬂflng(:h bE?é&ﬂﬁgfmto.ecr lgyéiﬂg (O
I's, NSO cells, nyel oma cells,
ALK ant:l_bodles or fragments thereof. Prefelably, 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:ably, the antibody is' a single chain antibody

(scFv), Fab frag-ment, IgG, or IgM.



cells. The nolecules o f the invention can also b e ex
pressed in prokaryotic cells, e.g., E. coli. The
w0 nvenedeom al so features nmethods for nmaki ng t hBCT/CH2007/000202

anti bodi es or antigen binding portions thereof b y ex
pressing nucleic acids encoding antibodies in a host
cell {e.g., nucleic acids encoding the antigen bindi ng
region portion o f an antibody) . In yet another
aspect, the in vention ¥®eatures a hybridoma o r
transfectoma including the aforenmentioned nucleic
acids. In another enbodinent, the invention provides a
n antigeﬁnc@wﬁﬂﬁﬁﬁﬁﬁga@mﬁQﬂﬁ teop@LE TattineAlddmprotei n,

ing REEF %@QEgdoAﬁ cBIN Ligand iading, dorg o™
pre era agnent conprising, essenti al

nuc]mﬁslaﬁtdngnGOdlrm rraebiagpemt ALK thepregidad. spannl ng

j acig.resi dyes - ( EQ ID
ere BV bl TR dnbeland AR AT 508 o
isolEtedh dBnpAbKe ot otSeiid) vacest ipr prefabilylanficrowuaci ds
lat?%g:lmégp (§§JQI:141D '&guvg:n%, a&l{}% aﬂaél:?xﬁntgaé}lhg%cgsed
or ‘raising, screenrng, of ctin e presence of
the dmmamei raegoase i body or can be used as an agent in
active i mmunot herapy, i.e. as a vaccine. As a vaccine,
the antigen can be used alone or in conbination with
an appr opr¢ steradicesapt Ore lpapeent Engntion eed or
theQQﬁhB%§£§hoﬁééher chem cally or geneti cally. The
antigen en used for active i mrunot her apy can al so be
used in conbination with passive inmmunother apy, for
exanpl e, s bt ay of .t éﬂﬁﬁq i bodi es di scl osed
her ei n, ﬁbl#?COﬁbl%aﬁﬁgz ﬁﬁkgﬁgﬁ%clonal or
pol ycI onlétllmépr Sp&r apump@fp%mldeAL(Kmm idwadisesdle. g.

08 e o oBa el | PR Hre i Rody a e &b 0L and

entvmimﬁﬁdmﬂgS¢é@M®ﬁswuare fully human. Treat nent of
humans wi th human nonocl onal anti bodi es offers severa
advant ages. For exanple, the antibodies are likely to
be | ess $#E@UHLg&RI- c2 i MRIAFEVESDAEERY non- human
ant i bodi ggsa s lhepkher apyy SR@E%Suéépékgcﬁ%%ﬁugﬁtéEK
I nactivation can occur as soon as the antibody reaches
randpuigatéer afe emdeiréired K i s expressed) . Therefore,
in are |lated enbodi nent, the antibody is a scFv
anti body, i.e., ESBA X21 or an anti body conmprising a
VL and/ ofE/HL-efrond : ATWAPLXEGRE t hereof; e.g., VL
CDR3 (S V gg?@ of
ESBA521E§%%%%%DE§%| |3§JaFgo océﬁ%%%gﬁagggégg%%r|ate
randﬂ“ﬂé§tFﬁnh@ﬁaﬁgﬁﬁﬁﬂéngﬁf|C|ently t han non- human
antibod ies. Furthernore, the treatment is specific
for ALK, is reconbinant and highly purified and,
unl i ke t¥%i¥0-oNal therapi es, avoids the potential of

ag8ct
EVQﬂW@Ferﬁa??%%?@%ﬁ%g%gﬁﬂgﬁﬁggg%%§§¥%P%g%§ erﬁééﬁﬁég%g f

TYYADSYKGREE BPRONSHNEA - OMN FreRA B AN CHRRAL DL SORERY HAP
arvEYREhesi s. In anot her enbodi ment, the invention

provi des
VH of ESBA521. CDRs are underlined.

SEQ.ID. No. 5: ,
QSVLTQPPSVSAAPGOKVTISCSGSTSNIGDNYVSWYQQLPGTAPQLL I YDNTKRPS

GIPDRFSGSKSGTSATLGITGLQTGDEADYYCATWDNDKWGVVEGGGTKLEVLG




conpositions for treating a cancer (or the making of a
medi canent so suited) that can prevent neoplasia in a
wanbyaet6iby conpeting with |igands of ALK suchP@sCH2007/000202
m dki ne (MK) and/or pleiotrophin (PTN) and thereby
bl ock ALKsi gnal i ng nedi ated by such |igands. Such t
conposition can be-adm ni stered alone or in
conbination with in the ag4 recognized anti-cancer
agents, for exanple, neth otrexate, and the like. The
anti body of the invention and/or ALK vac cine can be
used al onevorof regmudziinedpd t--a ukpewni tdera peutic,
e.g., an anti-cancer agent, e.g., nethotrexate and the
like. Oher features and advantages of the invention
Wi |l be appssent. fixomgt.he following detailed ’ '
description, and fromthe clains. Brief Description of
t he Draw nysSGRREESTRVEREVER will be better understood
and obj ectyy aiters thapsghose set forth above will
become ap parent when consideration is given to the
followng de tailed description thereof. Such
descri pti ofwdrakes yefer ence to the annexed draw ngs,
wherein: Figure 1 shows a schene of the human ALK pro
t ei n used AAMBGNGRYYADEEEKl peptide of the PTN binding
site (das s used t pitope in a tw hybrid
screen fopﬁgé%¥§€i% e?gﬁvﬁ¥§UEe 2 shows the stepw se
random zation of H CDR3, VL CDR 3 and VH CDR 2
portions tgphiai RESBAS21as secondary binder and a
set of scFvs as tertiary bind ers (see Tab. 1) . X
st ands f orATEENSKHYHADEYKE resi due. Fig. 3 shows an
ELI SA expefd et Waer LR, tAe,bi ndi ng characteristics
of inproved sckFvs are conpared to that of the
framework they originate from Fig. 4 shows
innunostahﬁ%ﬂgrgfmg(aysiently transfected HelLa cells
wi th ESBA521 (left panels) and a pol yclonal ALK
speci fi ¢ AFHNBPENKEYABHTKDanel s) . M ddl e panel : sane
cell's visugf icggd by sl Lght jghcsoscopy. Figure 5 shows
an ELI SA experiment conparing the ESBA512 to the
i nproved tertiary binders. Detail ed Description of the
I nvention dup @defot hag. the present invention may be
nore readily understood, certain terns are first
defined. BEPSHRERYSARSYER ferm "ALK' and "Alk-1"

i ncl udes tRe chgman, ALKy gt i n encoded by the ALK
(Anapl asti c Lynphoma Ki'nase% gene which is a nmenbrane

-spanni ng protein tyrosine kinase (PTK) /receptor .
The term "sapt irbodys. refers to whol e anti bodi es and any
antigen binding fragnment (i.e., "antigen -binding
portion, " BIZRE EgﬁAé%Vﬁﬁ'ng pol ypepti de, " or

"i munobi REEEDLR 2 of scrv 28.12

'SEQ.ID. No. 12:
"NTGGGSTYYADSVKG
VH CDR 2 of scFv 33.11

SEQ.ID. No. 13:
NTRGONEYYADSVRG
VH CDR 2 of scFv 4.12



) or single chain thereof. An "antibody" refers to a
gl ycoprotein conprising at | east two heavy (H) chains
wan@7tins1o i ght (L) chains inter- connected by BCEHGH2007/000202
fide bonds, or an antigen binding portion thereof.
Each heavy chain is conprised of a heavy chain
vari abl e region (abbreviated herein as VH and a heavy
~chain constant re gion. The heavy chai n constant
region is conprised of ti3tree domains, CH, CH2 and CH3
Each |ight chain is conprised of a |light chain
vari abl e regi on (abbrevi atedherein as VL) and a |ight
chai n constant region. The |ight chain constant region
is conprised of one domain, CL. The VH and V L regions
can be further subdivided into regions of hypervari
ability, dmy.med wenphenentarity de term ning regions
(CDR) , interspersed with regions that are nore
conser ved:® FoPFEREWST% regions (FR) . Each VH and
VL is conpeses ebnhbreendBRs aaadvé our FRs, arranged
fromamno -termnus to carboxy- termnus in the
following order : FRI , CDRI , FR2 , CDR2 , FR3 , CDR3
, FR4 . T&e vay, wabl evregi ons of the heavy and |ight
chains contain a binding domain that interacts with an
anti gen. THOTEHF stant regi ons of the antibodies may
nedi ate the HiNdi-ngnel = tde dorpussghaingzinahae bost
tissues or . factors, includ ing various cells of the
defimaAiiadesystem (e.g., effector cells) and the first
conponent (Clqg) of the classical conplenent system
The term "anti gen-bi nding portion" of an anti body (or
si nply "a¥R3 B3ty ¥gor £fon") refer to one or nore
f ragment spdrpaibody that retain the ability to
spe cifically bind to an antigen (e.g., ALK) . It has
been showi t3&3 CheFdAt fgen - bi nding function of an
anci body can be performed by fragnments of a
full-length anti body. Exanpl es of binding fragnents
enconpasseR Wit-hi®-t & term "anti gen-bi ndi ng portion"

os®irct svehh beshyt i sedersiii doervemly obL AQIMITLL TEDNTKRPS
nonoval ent fragnment” consrsting of the %&_ ﬁﬁ?E ﬁ%ggnd-
CIRBRFFSHECREA T+ TR TROERDY X HEVVERGHTAEVE
Gsﬁé | i dsgg@@%EﬁaﬂEEtlw LﬁgﬁGd i :
I sul f.ide bridge a e_hinge reaion; (il
oK SRS D e P AL T S RIS
roEWLIVIREEEDBEoasiwhigrg of the VL and VH domains of a
singlre armof an antibady, (Vv .Singl.e donmai.n or ‘dAb
f r agment f%@ﬁcﬁ%ﬁ@%&ﬂ!,C?%@égykﬁi%ﬁ?g'éﬁf&§ﬁ4}§46),
ieH &h consists of a VH domain; and (vi) an isol ated
conpl enentarity determ ningregion (CDR) or (vii) a

conbi nation of two or nore iso |ated CDRs whi ch may
optional | yebe Jmwi md hy a synthetic-linker

St e e LA R s s R
GItbﬁ?ﬁﬁgﬁggbF?aﬁgﬁmgﬁgﬁﬁﬁEngremmwﬂ@suauvvrmndmmﬂiyLBQG@
L CEEE P e U P G S o
peREl Fwiaa Thos ot fenovEs e REF T B BNAKNES v { VISR AED TRVH G E

chain Fv SCFV& T see
RDAGIAVAGTGFDYWGQGTLVTVSS

FW4.4, CDRs are underlined, linker in italics

SEQ ID No. 21



e.g., Bird et al. (1988) Science 242:423-426; and

Huston et al. (1988) Proc. Natl. Acad. Sci. USA
w@3200587816883) . Such single chain anti bodi es arer/aH2@7/000202

i ntended to be en conpassed within the term

"antigen-binding portion” of an anti body. These

anti body fragnents are obtai ned using conventi onal

t echni ques known to thosggwith skill in the art,; and

the fragnents are screened for utility in the sane

manner as are intact antibodies . Antigen-binding

Cechni quecoar Ty Shey AT br chem gal oS Ssa s

cagammcaacnnucmqtmﬂqggsagmccmae:sttt;aﬂcwaﬂttatgta

r g% I , a,
:g{"é %cl%%égéégéé&f&égf %é;(g ceaaica’&lckg%‘%a‘%_agﬁgggﬁé%
aamgalcm\z!taagg@@utycctﬂa@cggtmﬂét@mahgtct@m@megche
accct rec%% néze or t ao s of an anti b %t,é/aeg %b €. cc
ATCET ST BErW %%9?%%95‘@&‘3898 e CehR
tggwmata@@gég‘@f@mtktﬁwmgﬁﬁecwwmd%tcc-
etferred to as frameworks 1 through 4 (FR, FR2, FR3,
“29%d FR4) and provide a scaffold for hol ding, in
t hree-di mwmlacsnaeequért@ tofr eerARRS found in a
heavy or [ight chai dy variabl e region, such
that the ac?:fnuflg ﬁf dgnti gen- bi ndi ng surf ace.
Such frameworks can al so be referred to as scaffol ds
as they p g% sup 3” for the presentation of the
nor e di ve O her CDRs and franmewor ks of

t'he i mTun@@gﬂmalgbﬂggu@ﬁg‘tmﬁgigwggsg@&t@@gtaﬁwécmgg :

ts and fibronectin, can used, as ant i gen bi nd| ng

s R R Lo R e SR e
agcﬁ:gﬁ@ﬁceﬁéca@gcﬂﬂcﬁua@é@aa@@g#tﬁzrgalﬁﬂibggﬁbtce@ﬁéﬁiﬁ@ﬂ@@ :
: rmae|te"o ant| enlc det er m nan refers

R R oS ARG SBOF T or
ga@tﬁﬂtbedygsmjdtcgabtyt@d:mg@acggcct@égégd‘c@aggaamg e,

go E CI d reS| dlét91-

tadt@@gcaaggglaaccﬁztggﬁcacagtctﬁzqtc@{ 10, 11 12 13 14

See, o0 B R R 8?"%‘%#@?4%%%9? o

Nblecularcﬂﬁaﬂamgyun&@&llﬂaa G. . Morris, Ed. (1996)
The ternms "specific binding,"” selectlve bi nd i ng,
"sel ectively binds, " -and "specif icaily binds, " re

fer to arﬂE(;bcId}be'anii ng to an epitope on a
predeterm Typica t| bod bi nds
Nt an ST Ey BT oS bty opaeeeeR”
ca%@l@twhg:csmmmc Jpgga(agqmicelcyahea’stgd@atmtt&g\ﬂa,
tc %aMc%gc%ah %/g?ecncclc% <.:_“']cea’t:t rm <+3<5[1) ta t
ers C|a on equl T I BF T UM € a
aambccbbwgmdgcg‘yec%ﬁhcg@tggntCmmqb@gcaagmau@d Y,

=oqqt gL PR e R el R BT a2,
tgma[hlaexgﬂmmwgg@t@‘tggttis:mglgcggag@w ctaf@tntagaggtccta

a9 %#%@bgggggé%Eg%ggtggtgggbf%égtggc&gcggqggé%ccaggggégg%a’
ggatcegaggtgcagetggtggagtccgggggaggettggtacagectggggggt e
ctgagactctectgtgecagectetggattecacctttageagetatgecatgagetgy

i

gteccgecaggctecagggaaggggetggagtgggtetecagetattagtggtagtggt

ggtagcacatactacgcagacteecgtgaagggeccggttcaccatectecagagacaat




exanpl e, as determ ned using surface plasnon resonance
(SPR) technology in a BIACORE instrunment. The terns
wO p@atiesshio zes ALK, " "inhibits ALK, " and " bl ockBCEICH?2007/000202
are used interchangeably to refer to the ability of an
anti body of the invention to prevent ALK from
interacting wwth one or nore target |igands and, for
exanpl e, triggering signal transduction. The term
"nucleic acid nolecule,"3gefers to DNA nol ecul es and
RMA nol ecul es. A nucleic acid nol ecul emay be single-
stranded or doubl e- stranded, but preferably is
tcdl&a@eﬁsa@d‘t@mdedt@b&@aab@aﬁdﬂbettgagﬂgd:dgﬁggaﬁecﬁ@_:h:lcyta
nked" when |l;C S Iaced |nto 2 fun%tlon
ta% F AT GHEHIE S , e g
gbﬁﬁgﬁwﬁ;cc&g@teaﬂﬁgﬁf‘cdﬂt gnhancer I's operably I | nked
to a codi nﬁgiequence if it affects the transcrl ption

of the sedUEnteS Ford FGEIETCE £ FSBAPRE term

"subst ant iceks hardalpey! ihad] cati& t hat 1tywoidbicl ei

aci ds, or designated sequences thereof, when optinmally

al i gned and conpared, are identical, with appropriate

nucl eot i denknsgyrddions: 9k A6k et a0 bBsabidLast, about

80% of the nucleotides, usu ally at |east about 90%to
medBe, Of RFAFBLES pr ef er abl y at | east about 98%to 99.5%

of the nucleotides. Alterna tively, substanti al

hormol ogy exists when the segments will hybridize under

sel conditions, to the conpl enent

of the strand. Such hybridization con ditions are know

in the art, _and descri bed, ., in Sambook et al.

i nfi IeRfE2per ERRPTAFEACR L §E b‘%w@éﬁSﬁ% LRRETCBs is a
em%ycﬁ‘ﬁé | of1ekst Benampher 10k bS8 | GlnvRasE bhoNS Shar ed

t he sequences, taki ng into account the number of
8

m@%% oTa PSR EE FEN i 51l R CH sy WRRERTRERAR T §%Be
tebl‘iﬁdl%ﬂﬁe@mfn@ﬁop%y Melspak i gTente. %f t Bt ivesseqeences.
e

The conpari son sequences and ferm nation of
,n%m@mariddéﬁﬁwiw%&%ém% TR HEEBRt LR RFEPara-

ti8£COMAd, Shed. Ust b Bt hei fidH Rl RhAEEIHMyAScu-
descri bed in_the non-1initing exam pl es bel ow. The

laph e kARG d ERL it SPHEINEERL P RO HRRISEGEY dBT 887 Ue788% / can

AnbeLsiBt efiyined risy rx&aﬂa;@o@APa@é@ﬁfa%mmnM&D@cﬁ%@ Bi-
softvvare package usi ng B qugl% CVMP. matrix and a

o1 MGt FoP- 4% - 5e1eTann c80 ARALECTE FHOH -

ne¥eigt 0fprderidal Zpprofch ﬁ?rac&ﬁ.c@l AgPEoAR CRRtes,
identity between two nucl e? %S or amnQ,acid
d

163bgltitces el dfSo BEldete uSPRGPPREEH JolRPRm of
rav\Ezry E@tﬁda&bamﬂrl/&’w M lalzer cg%Bi &5, Il;'ﬂ-eésl,' %1:(.1989))
I.C S been | ncor into the ALI rogram

(1938r sF@% E.uﬁ‘}“?n%;sprﬁ Ogogﬂwﬁzidw%c&ﬁ?r r@%ﬁ’l?ﬁ’e gﬁﬁl e, a
. Augalel engell . pendiht wiokyl2 sok a(1g3p)penalty of 4 . In

addition, the percent identity between two am no acid

sequences can be determ ned using the Needl eman and

Winsch (JExpdtimeBitol: $ctfeniddded58a4A9049) hialgo rithm
b‘V\Qj ch h%s been i ncor por at ed into the GAP programin
1NdlDng SCcrvs

“Aa .lA )"-I:‘ a¥a

In a wealth of structural studles on anti-
body- antigen 1nteractlons it was found that re51dues in
the complementarity-determining region 3 (CDR-H3) of the
heavy chain generally contribute the most substantial

contacte to the antigen (Chothia and Lesk, 1987; Chothia



the GCG software package, using either a Bl ossum 62 nma

trix or a PAMR50 nmatrix, and a gap wei ght of 16, 14,
wa20074%618 , 6 , or 4 and a |l ength wei ght of 1PCT/2H2003/000202

, 4, 5, or 6. The nucleic acid and protein

sequences of the present invention can further be used

as a "query se gquence" to performa search agai nst

publ i ¢ dat abases to, fogoexanple, identify rel ated

sequences. Such searches can be performed using the

NBLAST and XBLAST prograns (version 2.0y of Altschul,

et a.1. (1990) J Mol. Biol. 215:403- BLAST.
=t ot eb15 e BB Thed ohl BE BEPTOT et eRo e NECAST
scrRbegr Pl s 1S GRS Hyb10a, aﬁﬂfgdh@ﬁ]gﬁhbsdyiﬁrtt@rabtmm

nucl eoti de sequences onDIogous to nucl ei c..acid

ScriePeRl B OR FRVEHS Y BE%%ﬂ‘%)%ﬁ%%gﬁnsB%ﬁQﬂﬂgs can

scEQ@ r é@fé@ﬁ | b Eber XRIAST i prog eMo S eanQomi &3,
to obtai n ani no aci d sequences

SYnﬁéﬁ’éF%g%%Fs Ho SerEeprot B AT et neP ient i on.

%QPI Bl - HaRrRed ral hIRERES FheF EONMMardn$0BLANIPARSS,
Gapped BLAST can be utilised as descrlbed i n Altschul

manggcly . framowAkeNGsl sREChi gEiRe saebEy HAFRiBaEE 3402.
tmg'aeenﬂtiéag'dfg tBleAST- 819 CRRRGE BLAST EOUHAYE ,wedae

efault paraneters of the respective prograns {e.qg.
randBmASTS aftheNBEASTIL Bat HFE tas BETe THEEGRWSER ©Y rRI&H i on

| sg CLLHUMRS $&In0? Seryat L¥e, SeUenees were
d'al’%bdllfalcatlons of tagesequences setforth |n the&ng ID
scrResedf agdidiss ésdft apiemignPeptide JRidvEdt FHRD

331001 #cid fRAUeNce mdihieat teASs W Ghcdacast
ex:abrogate t he bi ndi ng of the aﬁ?ﬁ%@dy engoged by the

kinage| Soap ke tsien damerosr Kanesi MHY dhe 2amPABtaci d se

5 cz%@ﬁﬂﬁ? st dnl@28AEHY e@;algl&‘l}?h CERPSET N afruredsequance -
i cations include nucleotide and an1no aci d

et adbst 20U 1 iPovfs SexdMRET it 2and HRPEh i FECTESr Banpl e,
Quarﬂggf t&@tfdlo%c@ﬁ@lgﬁg i madusedsby- Sppdatent in-

techni ques known in e art, such as site-directed

traﬂ?@ﬂﬁg%ﬁ%@@%@ﬁ@ﬁﬁe@?%t@&“ﬁﬁ?ﬁ’g%é@%“ 2 RS vat i ve

pocAThBOh &kd.4 v%%%ﬁa‘lteullé&ns(vmmcéiq@ ey DR lien nekig h(tehe
amno acid residue is re placed with an a Pgo aci d

chyiasi Haeshalh mga Ve AP WQ&“@§P8ESCH%F?1f%¥ﬂﬁrP § B ani no

phyR@bd1 r §5b0448S RAVishgh SidTidtani $i€e, cfk@umlhayea:bfen
defined in the art. These fam_lies |ncl 0 acids

expReE Rl BRST e 1S o @Neh B AL Jiggg and ?%‘??Fe—lcaiépﬂ?ﬁe rom
ondliost LHE NEJury RGhdiersifeChaknNszbEatkd Asparthe acid,

glutam c acid), uncharged ol-a S|de chai n
Ei 3y B RRER D NGO TE b GRTa P e ST 2oy A Boithe,

fniwﬁﬁesffﬁmeﬁdﬁiemme4 lﬂMﬁthhama 4namnplao sikee aohai ns
al ani ne, valine, .l eucine, |sgﬁﬁ Cci ne ollne

CO%@%?I of | Anfth&omRathi LRS!, BRrReHy ed §tHEChai ns
cal( Q’lgxa.bié"rﬁ%l@%—s‘é@hh@@&nﬂ&&@ eaammh 88da avipnabi c

de chai ns tyrosi ne, en Ialanlne
malt“r ypEBpHaf? 4‘?1 §%| Ewﬁe‘% Cof‘ﬁ’&ésg 3 pr &t % Gh8Ressent i al
(DzthDAcacHSYy ; esiglue.i Roa 18) . To construct the 1i-
brary, the central part of the VH CDR3 (DAXXXXXXXGFDY)

was randomized by standard PCR-cloning methods using a

degenerated oligonucleotide. The last two residues (Asp
and Tyr) were kept comstant, because their structural im-

portance was demonstrated in many cases (Chothia and



human anti- ALK anti body is preferably replaced with an
other am no acid residue fromthe sane side chain
wo anl1g4610vet hods of identifying nucl eoti de andP@mCcHR007/000202
acid conser vative substitutions which do not
elimnate antigen bind ing are well-known in the art
(see, e.g., Brummell et al., Biochem 32:1180-1187
(1993); Kobayashl et al. Protein Eng. 12 (10) :879-884
(1999): and Burks et al .“%Proc. Natl. Acad. Sci . USA -
94:412-417 (1997))Alternatively, in another enbodi nent
, Muta tions are randonmy introduced anng all or part
Leglf, aq8aht i T Kemalnbodyrestiung S@G@eﬁ@e masiidh edsiby
ra e |
o R T boy Pos S5h be o densd T o b ndrre
dirgegtsilvingy . TMe%ﬂﬁhsén@usnsequendemEdsla 3 atpgeitc 8%f or ned

f th I -
oo T 8 I o SR TS A

scfﬁgylonWEnmamrwatﬂanodnﬁanesoﬁ(ﬁa34oneef der Maur et

l(V rI? sgesellschaft, Wei nheim GCermany 1987) . In a

b 1 "of proteins, each position in the consensus

sequence Trse dmgapble&b&ntgheioaatﬁno(h@b)d ﬁcbumann@lkmst
ent | at that % |on |n t e fam.|

u
Wa%rﬁ%g’geﬁc? 1}ed‘”ﬁ’lecn 8% Scr“%/@her can
et igicl,udedi) n THne; a@naelmnsmsc:sieq:te@mtée.w&/ crleffnedem*eo to

e tables and figures [0V ed rein, n sus
eﬁ@%s¥cﬁxqﬁﬁ§%§ﬁpigﬁg o?eg)flfgflg%t 3n§$n%%grlable
fudieg ap CDR w)-lciadibhg desteded leyxropti mal al i gnnment of
t he ami naq.aci_d seguences Ny the_v. g CDRs
. of the aqﬁ“%&ﬁﬁﬁﬁ'ﬁﬁl%%a rgtfgagfgggﬁggal%gtgggltope
Ma39@+486. pf200m humaniAlig | tipr ettebhy Theedrerted" vect or,

ers t C .aci Iecu e c
po??%%§68??'gﬂé%néﬁLgacﬁn%(%?gqa0|aoFtr§£?%%%i% A5% been
bitditkeeit&newdsy peraokfvenedrwith ahtpbasiwsctomhesh

refers S Iar o] bIe trand Lo
Pregaiug 5%&2?]{ | o Q o gﬁe'rf Wlth gB.el Pé.r?

ons segneﬁ?s na? An ot her
doth \JDR-HE ¥eEt dribrsry \t’ueadi twe ather Gaw’aeaueu:rvaad@n deonal

| .
majc%rti%a% Vnt Set{mé/elqes wle e dle teg % .AL/atre@ 1%%?190 tion

gctors are capab MOTOUS [ ep
hla;mlda.nleoand ce:britallm@gv\m & hmig fﬁeysunane -tntazydiec €8 -8 g

ct.e r| rs.ha ' | | B
anfdii b FomEalAle TR OG & MACLEL! e P s,
ucwemngecglqnmwpireopaikaﬁammhﬂ anpseictdors) sgan be

teg dy |
TR R b it FeRehas el 2eBtitedorts MR ==
port&p:i iscatbd wdoriyamsthrntd widdt the noseuedlipd aEBidas " host
e 11 hPLEE Pl A G8LLy | LR 6020, SPLRSAL OF, -

vec has en I Ntro Host ce can i ncl ude
tihthﬁﬁmalﬁ gﬂkadﬂmsaaaseléﬁﬁayOMaanpeEﬁoxméﬂ so Bagteria,

R B LTS W PG SBBR L] AdtalDsubir ad 6t PHi ns of
amﬁcﬁd:rwlacma maddider, SalinpineldedecBadi dtmecedats SUEN as
witB Ygndse SYMI LIS Bneumacoceus i o PLE SRl OcaecUs g
best affinity (~31nM) for the Alk LBD peptide in ELISA
(data not shown).

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

below in Tablella.



and Haenophilus influenzae. Suitable m crobes include

Saccharonyces cerevisiae and Pichia pastoris. Suitable
waniotabsshost cell 1ines include CHO (Chi nese Ha@ECHR007/000202

Ovarylines) and NSO cells. The terns "treat,"

"treating," and "treat nent," refer to therapeutic or

prevent ative neasures de 'scri bed herein. The nethods

of "treatnment” enploy ad Jrinistration to a subject, in

need of such treatnent, ~"an anti body of- the present

i nvention, for exanple, a subject having an

ALK~ redi-at-ed—di-serder—or—a—subj-eet—who—t-t+ratety—mmy
cl&gfui re such a di soréem CDR Br dmtat@q)mesemes)cure
dal av r ady tln —t v/

faWal
ot oy 1Tcuutt
4

5 AP 0T G AR TN

H5 %2 in order _to prnlnr&mgﬁmsgﬁ¥gﬂyﬁﬂﬁﬁp Iﬁnbcbpégyl

H5 b, dnd t hat _expect ed |DAWCHELhBSENE SER - siRoh Ner @8) neht

H5 .SHTHe 1t er m " ALK- nedi atnedyHI3vEGEEDRY (EBQer®D .t dodi2@easy

s sdmtes and. /r synpt ofeagssRaRRGEDY VEED. AlKnwei. aged

H5 CANGERS O TUNMDTS T/ @aneERkcrt NSeberiB.” AbKnByi at ed

Hs B @ 4er ~TEfers—to ﬂ'b‘AWf.D?ﬂéﬂ@ﬁIpY YEEQOTHRF mo. 30)

|

roorocql t }

q

5 O o £omut oot ho bAEEVIRER G R T R dl
ALKnedi at ed di sorders include, but are not limted to,

for exanple, cancer, in partl cul ar, gliobl astoma. The
term"effective dose" or ffectlve ?os a e" refers to

an anount TERIFFSRIEBARES 1 OF Ahdy §U6F3R YBEM i al |y
ar@cﬂyo&\meahsemﬁllrred-aeﬂéem The term "t her apeut ically

‘ effective dose" |s defined-as-anampunt-—suffieient—o

FW CUr € Sé:l'c_[uahcéeast partially arrest the di s ease and ts
corp-cati-gns—-n—a-—pati-ent—a ' ne

r.

53 s4aa oA S Gé; i LAl
upor %R g ) o
t he @gﬁ%‘gé § ¢ £m
The | €5 E n
ani rr@D.ngg D Ll%s d-conpositions of
therlsg‘Qen i nt]1 dn can be used to treat a subj ec]
wi-t-h—a -CaREeF ; g! oblastorra—Unrtess—otherwse

defined, all technlcal and scientific terns used
‘her ei n hapgpdihigesaine: rmmﬂmq:yaslat;ommB/ under st ood by

Lone of .ordj Skl| n, t.he .art to.
T | PRASTY t8n JB% sC vt Wb%h ﬁur?ehteﬁoas%g%ﬁtydat ertals
prﬂnamyr annde»:ewqas \sajheletztee tmceseuute@erl bedlirhéyematigcan be
in practice or. e_pre
ra AT PER S soY (RHIE SRerHb e htd RGP e SPEar s
ro1d:&$0m lyeelsbel Mbﬂmngc aSé:Lmﬁftyc crftliretiothehigr exprts-
cifi .ca [ n 1.0 i | afr I n
=+ G n CEt A G Ao et e Bal ST se e
recﬂmctaﬁ;t:mabu:der o L emmennoEPdTHeEN dfedet ect)ieralﬁmlnt i ng.
Var p Q e e Lhed %:l'ile
o=y R cR R e YR he b or e 1o,
Alkrickyr stepodde. The strong actin promoter on the pBaltl

vector was exchanged with the truncated and thus less ac-
tive version of the ADH promoter (alcohol dehydrogenase)
resulting in pBait3. This reduction of the bailt expres-
sion level, in the presence of the primary binder, was
gufficient to inhibit growth on plates lacking histidine

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



that the various enbodi nents, preferences and ranges
may be conbined at will. Further, depending of the
W@ p@aiitdeeo enbodi ment, sel ected definitions, enbOTCHRENSH00202
or ranges may not apply. The present invention provides
in a first as pect an anti body binding the human ALK
protein, said an tibody .conprising a variabl e heavy
chain CDR3 of a se quence with at | east 50% sequence
identity to the se quenéde SEQ ID. No. 2 . Preferably,
the sequence identity is at |east 60% 70% 75% 80%
or nore preferably at |east 90% Most preferably, the
bindBR3Ebasafhinipreciasarsei guerce actoBEQ shddDby N~ 2 .
a preferr nb nt _.af e present i.n_vention
o g T EC o s CORRCTT TR Fyot SR ENE MR AL K
chspfhot €hhs Wwae peﬁfodmes dte d¥ilnd mOyéagt rm,umméufg

r inding site differs in o
AR R R R S N n?esl te
VL CBRQ of DrudNor cbmproket her hwrae AbKdapr ogmd.nipThe hunman

i sol eucine at position 3 is a valine and the as artate

14+ STURSSHSRT Ve 1ot FortiortionBa6H Hi-AG® HbRise PEeEh

ranbBRi 384 ) haghh ahathendresent poRYenbh od: il aﬁc@des
full-length antibody, but also an antibody fragnent,

Glygubh2 aQ* fohn e Rt FE® aS2mP BPsAtEaR Fhag MRt oF ‘i gen

At l@hedpagléimtt% argimeld viknewnsi g11 henidkt acia
Preferably, scPv anti body i s used, The heavy chal n

resgfyet heeTd gﬂtloeﬂﬁg. nTBe & WEHHBE cBOB E FIHENERER ket

con%@gﬂﬁn%dcﬁrﬁ@&tcigﬂp\[réss|1@ﬂ:xbaﬁ@8d®RSPC@Bh £DR2 and
are_predom nantly invol ved in ant |dgen

sulSELﬁal AR Pmsi% PBEy Bif2at RE PP BNt 2Rh\FORPT bFe

theC QERAbEES M dDROBBEBOfe e hHB et YBE @it @aMlaglonmi n of
.the | anbdal_type. The VH and VL franework of the

PP SATTBHERAT fEHHEVRFEseRfUSTEENt TBHS | REQIUGS| &5 dre

50-801 UBH @3RS RO £REghHICt WBRah bladd HdMdiagetd WAr
reduci ng envi-ronment . Preferably it ‘is the framework

the targeth JfeHEL -predi bRIFSF BEEROT sbf atlidd Y5955 BAasiid

(pLSB1 PedhduR S¥s el peipiFredihgerasudde cduaki tyBentrol
systenf (Auf Maur et al ., 2001; Auf der Maur et al

Atlon demin OfTﬁ;@q%qu’én‘?f’éie&f tPhMPF A ik S ERCh e deduced
homfv@ég&).@rﬂlicﬁmfbﬁ@ﬁtas.&Q addDtoNexc 2034 Si%ﬁl.&epbgy\ﬁlves\/\her e

the framework portions are reﬁresente
in HBR- SHRFIUSTEd SERaSR i &FHE FeRtRt sim v%el E2¥¥RF CDR se
vecﬂblﬁlnxﬁ% @rl@mngembgﬂm@and theghé NkefT SegUeneeidns i n
italics nti bo resent inventi
TR N e S P BN R Bt LS
to aefuenethifatini shat sdmashcdbing psefeicblyie 89%10815%
% 95% or rmst pr ef er abl 1000 i dent
profgim e e AEs pH entptla il LIS o Qi
to t:eé exried.Hm aﬁ E&ﬁhttucnﬁl mgessaezaem:ei &nﬁblﬂd% gLie -
seguenc entire hunman genone.. The i
It gl Lt LVl gL RS
nation efficiency in yeast.
The screening wag launched by pre-
transformation of the reporter yeast strain YDE173 with
the plasmid (pBait3) expressing the LexA Alk LBD from the
truncated ADH promoter. This‘pre—transformedAyeast cells
were made competent again and co-transformed with the

linearized target vector and with the donor PCR fragment,



of 16 amno acids, i.e., V at position 3 and A at posi
tion 7 instead of | or D, respectively. Preferably,
wo b@7anteidbody of the present invention binds hPoEOHRN/000202
not nouse ALK, i.e., is specific for the human
protein. The ALK epitope conprising about residues
391-406 or consist ing of these residues is uniquely
suited for selecting an anti body or antigen binding
fragment that can specif4 cally bind ALK and bl ock or
inhibit ALK-nediated activ ity. This epitope is al so
sui table for screening or raising antibodi es that
whisgfhebebie didnpnmicle APRteaam wintdy doTRgETeathios &petGpe,
peci.al ' ) i SLngea fesirgdes, o 4-
R R AT g o
ucturinquehy sardeasd feortoys etlas nawredcVi vEDRhmagwmehee apeut i ¢
inta eg%e rir\lltfc & c%%rrfe rct)n Erl d%igglﬁfdtﬁéert I et.T@&:—
ant i body 0of the présent invention has an affinity for
to#t . heasAkKnepitapea pedt tbs wivehtatké pfil@diMloVL| G353
referably.10 nMor | ess, .nmost._pr ahl.y. b nM
o=, SRR 2Bt TNt BTG o BocAe | MU FLoa™ the
rediiist hodyi@onpt isidigcalyandlakmedl tigét aohaiass€BR30f a

equence, wi t.h at | east 50% sequence i [ o_t he
ralg iR i MR Bhor iR I PRC VP Chad Cad
qudrden whigh iveildl deedstt60%poZ@tr 8§69 ShMesmipe and

referably at |east . 90%. Most preferabl .CDR3, i.s
ety Eraur (F S b 5e. G T TR R by
thdinnfs1BD kfemnidew- aci d ALK epit ope peptide of a

sequence W,th at |e 5% prefera bly 80% 85% 90%
95% or r‘ﬁ)stTOtﬁ?‘ePgrgg%flfﬁ‘ﬁ% THRT o fc%igcigageé%tity to
pldihe segtiencorS@vaktDonNeribd. oAl s odatde Triteboliyndsas

an affinity faor the ALK epitope peptide.wth a K of
Weqee%c{“ﬁ‘gna% t%,\e;[ lﬁg’éﬁjé}’i&a}?mllg?s\g? %nlsflr?ﬁlegl %ngfa(
retfraebeorest enrfioditientané ddperpreseadsi rsteeritni.oh t he

anti body conpr| s%s a_VH se_%gence of SEQ ID_ No..4 and
uaptYERSER) 6t Pspelatiosingsesa5Sagdiad 8RAFPTT t can
to GREBLES %ﬂ{dilrﬁaassttr@ﬁﬁpMe@%eﬁ_ tRe af1it east (aneigdn)t he

resulting in a _higher affinity characterized by a

andkthgf af pEE O EAREG: S RMROSEEEReE TS 6R8Shut at i on
. lad® aPEebSf ol Ywdrt GDBRL &dstCBR2n0ET M andfom1 ¥l LEmDSt
pref erably in In anot her preferred

CDR2 of- VH.
PeRSBBdi TRMIOSST (1R 9pPBTe &fverhFeEnt i Tn ofhaPant i By
(FiGRIBY | $88 v/ alnahl esheamy chain CDR2 conprising a
sequenceTﬁ\%l ected fromthe group of SEQ ID. No. 7 ,
SEQ |D. W& Sgauergef DOtRET Y- CHEEQSSABERRRS 10, SEQ
identhBiedoas ontSHGuehRy MNOATK2bifdiFQrd BroModed 3 .
Preferahly these defined CDR2 sequences are preceded
bew thet#Md Sci ds residues A 1 and fol | owed by the se

uences of SEQ ID. No, 1 so that the entire CDR2|is

cl fined. A preferred X}\t%ogy of the present

WT IFm¢ent i on conpri ses a | ¥ekmeansewye (6EOSED . No. BR) 4
5.:Rkd;a VL se .| AAWDSVEHGVV (SEQ. ID. No. 33)
5.3-21.1 AAWDNSMRGVV (SEQ. ID. No. 34)
5.3-22.1 AAWDTMRYGVV (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. 4l)




gquence of SEQ ID. No. 5. In scFv antibodies, the

domai n structure can NH2 -VL-|inker-VH COCH or NH2
wo Yd7hpssher - VLCOOH, preferably, the Iinker haspetheH2007/000202

sequence SEQ ID. No. 16. Alternatively, the variable

regi ons representedby SEQ 1D NOS : 4 and 5 can be

engi neered into a full length antibody, e.g., 119G or

IgM Constant regions suitable for conbini ng with the

vari abl e regi ons of the#Pnvention are known in the

art. Wthin the scope of the present invention is the

use of the antibody or antibody derivative

_adisgament or _as a di aghaEHORVVICEHV. (38%f éPaliy: 4dhe

3pmweduc tion of a nedi camepHrYiNoNVt (EEQ.r €At ngnt 4D

JC@QCErs Of tu Nors 1S| gewimagedy (Ex0.t ibs par phse an

) |7UJJuy can oe raol 0 MG%I q"anonmglufges o

N —

rn —
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gt-offet-ar Habet ||g I '][i[';}ﬁﬁjv téﬁﬁ LY | @DI e nor
'3I‘_ gr%r targetd i-nea ‘b“ Déu. B-oth—Str D N@ es.

P
51 T 10T St Ul—l UTT C Oul
-3A033. 1y ecomhi nant DAl PERRABKGYY s 1Py N 4D o b

.3géndtlcal |y fuse codi n@W@ﬁﬁW ¢SERyr ﬁEhlﬁo\ﬂ@pnpg to

mimjpupm oo jur o

.adefied toxi n domai NSAAWINGILGSNENHRS - 3Ds cliwy - 49oxi n

14 fuglon wherein the schyrimmpevw {dr0.f aD. aNo ufdr

14 BARKET protern can taf gekpdadvox(ged.o ibhend upmr,

14 _\/:yl §TE thet ()XI n C&USG:A%ISHI%WI [oko.o4eh far gat € ed

h S o

12 :.3||§| fpy restt-ts—tn—the %ﬁ‘iﬁﬁ@w {zs(ﬁbbelibraké 05\3)0TL

W adVi hJ‘\V| € acnont oY d v

gt S—&H T .A\.FI oTIaGC S T UI d 1L U| d
l4'|3t5%§p}1 the toxicityv t o A T W (:*—ﬁégc ‘ﬁ '54;}} or chd

CTT

14 .8npadl nent _of the mphe.ﬁmwwmfaﬁetﬁ D" Mol il

14.gsed.Tor_a treatnent OATHRHEECYVo(SHQINGPs Nor é@pt ahj y

12 newsobl ast oma, gl i obl ASTHPREERGHAD(SES Y 68ar¥ond]) br elast

14 . Gakelnona, nel anom, pammeEENcvVCEEXelID. BNcebd)

5. 3”9@ HpAgKT n" S Tynphompardiyfeictvearsg.ngoe, Nsed)l  cel |

gnycarcimone, T et PR RSt vEEld 391 CRIB60)

ostate—cancer——coto T Creat ncer),
5'35!8e.ieﬁab! y—gH-obt aste"f%éﬁﬁ"m rﬁﬂw: %C 1ur§§||u§g gﬁ
— S (™)
‘ 5. ALK E,B% L5SSH-oh—aie—p otet+H %)lao oeen

detected.in many soft. tissue tunors. (Li- et al .,

2004) . Fukbelenght A KHeascheepsdzaand sbacd fixsd Iyunman
- tunors. Farthernoye, the antlb ef erably used
bindg, te jhe trapsmembrane \$o guﬁ/ ‘319{ y

Fo-r e . efetrFe s | ocal

tr eat mentrnobrgki-obd &Sééﬁﬁhéﬂﬁéheﬂaeam@y blerthiefied
resent. i nvention is to prO\éhde a DNA Sequence

scFan¥sdi FY-S F€ FNtPboaT B En& pr & Zent- nvent o A’
ALIS Birbedle r ekar yorfscexgd assiag yECtOr 1frmun&§&é15&2

. (SEQ |D. No: .1 is.pTET74 SE 0 for
ing REPTEYETCe Cﬁfng%ﬁ’a?h‘gnttlﬁet?—f%%i%i c%oél'XIE r%? sequence) .
werEhge£f dmeche EEEBASJLZ—:@anhsnglshqth?@K Propdén ithe

trol of t t nqt d.ih t
corBRBHRET T (Sudt FYUBH e BORY e el oh" bodites .

coxﬁael h@fpeﬂd’lﬁfneﬂtr éd paokstopat tbaexﬁn@s@qa@ﬁwebtfbm i's

wherein th SBAS1 eq S- for
Scidj ﬂfi‘f‘?frfoetd LHGEE ' ghﬁ? Ko é‘%% S&é%%%l%ﬁg& 8 %or qt he
‘ onl%zeﬂhJﬁcﬂE:e:d ntlel tiingn t Ak EBBAEiﬁ cogli nptséqueheejor- The
res% bﬁgrg?(?ﬁl{l%te Ip?:‘O ggltl,eta gglhgh or%us%elahtﬁge:?ié he

peptide only differs in two amino acid positions from the

human peptide sequence. By contrast, the polyclonal ALK
antibody recognizes both human and mouse protein. There-
fore, binding of ESBA521 is specific for the human ALK

protein at the cell surface.



In addition, an expression vector conprising said DVA
sequence and a suitable host cell transfornmed wth
W@ a00d/1e#6ps essi on vector is provided. Preferabl p¢cT/€826€)7/000202
host cell is an E. coli cell. Yet another aspect of
the present invention is the production of the
anti body of the present inven tion, conprising
culturing the host cell that is trans formed with the
expression vector for €& d antibody, un der conditions
that allow the synthesis of said anti body and
recovering it fromsaid culture . Another aspect of
the present invention is to provide an ALK epitope,
conpri si Mg <HinefBSk $114W) AISRN okl dhpyold beatdues
391 406'"F'th [D NO 1", Sard epitope is suitable for
L RIS : -or raising anti- ALK
ant i bodigs f%th@@gﬁﬁﬁi&ré heraekn Bigdsiablgaatbe an
ti body or antigen binding fragment thereof that is
was aged BEetlyt %ﬁi§§PPBC%FFV Hﬂﬁﬂ%hﬁtpé§l $612406 ( SEQ
flnth MAtldaOfortNidisg! 8heds MK RIDLSLR 18l apg RGNS
t her eof . Nbreygre erabl the antibody 1s g single

desqEtikied ARt| B GF‘V”?un r2b 3% %nFatT’{ﬁilo&' gM I n

ceptd iFURLRET cASPRGR2 B8R P Ky CRHRYFORPT PER I ad@ne-
i solated ALK protein or a fragnent .thereqf

sis md éFfénéﬁ?JaT‘e@néé’&Pnﬁh%nY%ﬁ’i di?é”@fle}@\\:_K W%erﬁrlav%aéd

moldyRierabbipiddte cnaeei OBRE ONPrdFRS kaSh duas139bud06 of
an isolated ALK protein. Said vaccine is, preferably

way f RGN af BT A OBaPE FRrvaa ditivarrCedntt S Rabfen to

enafithaneeatNe-d MRIRE EBSPOASSet Thassequensesnafattibas
present invention ' are the faollow ng ones: SEQ 1D.

1nt1N61qud L eRFERPONISFRVAEE YL Bubh ALK epi t ope pept i de
(am no acids 391- 406 of the ALK protein) ; underlined

residues are diffgr_ent in the npuse hqnol ogue . SHQ
SCFY [§PeREoTHLnS RoaW IVIFSOEED? (ERAESIS (5315567

bestdasi dues obt ai ned |after randomi zation are underlingd.

Wwr SERaAskD). 3 1 ANV ESBAS 2 e€DR 3. afo . \63)

d
1 1 Residues om arned &l { ATJRRIOIDhERkE QB err erpindey Tgaped.

CSEQO LB [\ A4
£

%m@mmhyﬁ%wm@@m o 65)
35 . ISRONSKNTL Y1 QUNSI RAPSTIRPERER KRARGY K51 (SBRECNP 0aS - 66)

64.1GTLVTVSS VH of ESBASISENGHEBRY YAPSVKAJEERE Nq:c67) D .

130N0 . 5 : QSVLTOPPSVSARRIBQEVTNS0S BES SRR CONYY/So . 68)

152 VWQQLPGTAPQLLI Y DNIKRERSQEQYYADSVKG (SEQ. ID. No. 69)

167 @ PDRFSGSKSGT SATL G AR S8R Y CHORVDNEXWEHF CRGT KIOEVL GV
2141 0 T ESBAXZ 1~ OIS RIRNIRDEVRE (seSEQDn . Ind2 71h0 -

T A\ALA

225 O A SESEESTYYADSYI R skeoNKYYADSVKE (SEQ. ID. No. 72)

262.1 AIRTNSEEKYYADSVKG (SEQ. ID. No. 73)
265.1 ’ AINMKGNDRYYADSVKG (SEQ. ID. No. 74)
43.2 : AI-RTNSKEYYADSVKG (SEQ. ID. No. 75)
70.2 AIRTESQQRYYADSVKG (SEQ. ID. No. 76)
99.2 : AINSNGKQDYYADSVKG (SEQ. ID. No. 77)
100.2 AIKTDGNHKYYADSVKG (SEQ. ID. No. 78)
109.2 AIDTKGNGQYYADSVKG (SEQ. ID. No. 79)
146.2 AIRSDSSHKYYADSVKG (SEQ. ID. No. 80)
173.2 AINTKSNEQYYADSVKG (SEQ. ID. No. 81)
199.2 AIRTDSKNSYYADSVKG (SEQ. ID. No. 82)
2.11 AIRTDSKEQYYADSVKG (SEQ. ID. No. 83) |
19.11 AIRTNSKEEYYADSVKG (SEQ. ID. No. 84)

28.11 ATIETSSGESTYYADSVKG (SEQ. ID. No. 85)




VH CDR 2 o f ESBA521 SEQ ID. No . 7 :
Al NMKGNDRYYADSVGK VH CDR 2 of scFv 265.1 SEQ ID. No.
W@ 2007ALRTNSKEYYADSVKG VH CDR 2 of scFv 43.2 SEBLT/CB2007/000202
No. 9 Al KTDGNHKYYADSVKG VH CDR 2 of scFv 100.2 SEQ
ID. No. 10: RTDSKEQYYADSVKG VH CDR 2 of scFv 2.11 SEQ
ID. No. 11: ETS SGSTYYADSVKG VH CDR 2 of scPv 28.11
SEQ ID. No. 12: NTGGGSTYYADSVKG VH CDR 2 of scFv
33.11 SEQ ID. No. 13: NYRGONEYYADSVKG VH CDR 2 of
scFv 4.12SEQ ID. No. 16 GGGGS GGEGGS GBGEGS SGGGS
Linker connecting VMV and VH SEQ 1D _No. 17 YYADSVKG

33l erminal _half of (FYTGACSESEABSVKENGERt sTRefiovd6) Ves

4.12SEQ . | D. No . 1BADNGNAESTEGPEVKVHSEDEII D NeWB7) |4

6.85Q . | D. No . 19 (oMeTHRRSVSABRGERIVEES. ID. No. 88)

CSGSTSNL GDNYVSW Y PGIAPCLLET YDNTKRPS

G PDRFSGSKRGSAM L Beh O CPEAIGS CATUPHDKVIBNer this
FGGGTKLEVL

PreERIYEES cmh%smv@@é&m@mmmmssmwsw
pr

FT1 SRDNSK YLQVNS DTAVYYC‘A AW_DVLSDGFD

5) CIRLVRYS st skism BSEAs228- TORs underlined, linker in
italics SEQ ID. No. 20 QSVLTQPPSVSAAPGKVTI SC
SGSTSNI GDNYVSW YQQLPGTAPQLLI YDNTKRPS

G PDRFSGSKSGE=ar ment STCPFATRnt iomnWhSErrRAgEowth

o 5§I§§H§ﬁlgkgggi%n of anti-ALK antibody
~.E'CESGEEESGEEESSCEEESEVC_I’.’V'ESGGGI_ VQPGGSERLSCAASGFTF SSYAMVSW

VRQA - PGKG RIS IsSEEEES TYY AligVIR@t ibody ESBA521 were
seP&Tde%R@NSBM&YM%%AEDIMY&ﬁ 4FéfeAng}s(ﬁ@T %@éh .

are- under| ined, 1inker in
comgqﬂqqgstggcgm{quﬁclds (396-406) that.are known to

bird GAGL 6L 9bEE1 Y a@&ﬁ%c 466¢f CagigGhacPge cafalddadd by

cagaaggt caccat ct cct

ra@%@@aagca@@%%mlawnggeg@%%ﬁ tiax Gha CDRs of its

progenitor and by gelecting for binders that bind to the
391-406 aminoiacid stretch contaihned in its natural con-
tekﬁ of the ALK extracellular domain'(EéD). These pro-
ceedings resulted in an antibody, which Einds the ALX ECD
with high affinity at the same site that binds PIN. To
our knowledge. Thig is the flrst 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 competezs with pleiotrophin
(PTN) and midkine (MK) for binding to the ALK receptor,
and thus, fhe ESBA521 antibody is suitable for inhibiting
both MK and PTN ligand binding to the ALK protein.
Because ALK and ite ligands are involved in
neoplasia, tumor invasion and angiogenesis, inhibition of
the interaction between ALX and its cognate ligands dis-

ruptes ALK mediated tumorgenesis.



t cct ggt accaacaact cccaggaacagccccccaacccct cattt at
gacaat act aaacgaccctca
wW@g@atib4ed gaccggt t ct ct ggct ccaagt ct ggcacgt cagc cPCT/CH2007/000202
accct gggcat caccggact ccagact ggggacgaggccgat t att act gcgcg
acc

t gggat aat gat aagt ggggt gt ggt t t t cggcggagggaccaagct cgaggt ¢
ctaggt Nucl eic acid sequence of ESBA521 VL CDRs are

underlined SEQ I D No. 2248

gaggt gcagct ggt ggagt ccgggggaggct t ggt acagcct ggg

gggt ccct gagact ct cct gt gcagect ct ggatt cacct tt

agcagct atYoeatifect of ESBAS21 on a specific tumor can

e d Rl RBlogt 01 gutgal dgeach et avgc Aact beth Gaagoac
lowggtt caccat ct ccaga . ‘
gacaat t copagnacacgolalal ot geaaal gaacageet gagagggaggac

pregegiegat gCot@a t g algl-gat hé cOgatgaeti-t ga6wth rate-
Nucl eic aci d

. | ract ggggccagggaaccct ggt caccgt ct cstc
LA c B O EORAS o CVREEORO Sl o HFRBELYT rRd 5SS FBLNo.
suRRneaghchbgt Pe L GANGERYCEUTE LT AgAEC EASIOSRGHRA0M th

.cagaaggt cigcat ctcctgc o
10% dEGFaagRat ATCHACH: fyehaterht t Argeg are injected

indC PPl apLaa cant etea 888 CRaGaC aeaapt £alcal t rake
cgl?bact aaacgaccctca . ‘

anfg%@’ Pt ERTYRM Eddct ey Betdhedtet c dfge pret-

eradl§Ct HegER €L CERAcas a8 A 8003ac08085¢8 Oald atkhast gcgcg

.a , .
9r°cwég‘gé{5a%?@%?%%dgt ggggt gt ggt t t t cggcggagggaccaagcet cgaggt ¢

cta ,

gg:ggtggtggtggttctggfggtggtggttctggcggcggcggctccagtggt

gg ahae

Sr gat ccganglige aget-6 04 84 AHKL0 896 0aa6t:reat aeageai1999ag

preg%%%agi %@3@%&%&%&2 %tﬁgggg Cicr}v%tn%%gglf Cfx‘? C:Est tto be dis-
‘tinwtﬂ??ﬁﬁéfﬁﬁﬁdﬁﬁﬁﬁggaag?ggﬁkﬁgggb?ggéQﬁéﬁiﬁ}mit?d
ctatia u agcacat act acgcagact.ccgt gaagggc
the%ﬁ&? t %‘é% Crg%é ?tgec %ggﬁg%é%?‘t"@ﬁ&@é% TRIGHES EffcRERtgaac
ticegCwli gadaoieg ag@aeasd ekl tfluath A6 SGOGms . :
gcgt gat gcgt ggtt ggat gt gct t t cggat ggcttt gact-ac tgg
ggccagggaaccct ggccaccgtctecctcg Nucl ei ¢ aci d sequence
of ESBA521 CDRs are underlined, linker initalics The
ihventicnké now further described by neans of
exanpl es "o Vat &fF&f s and Methods I n general, the
practice of the present invention enploys, unless
ot herwi se _indi catfed, conventjonal_tech niques of
chenistr??lnoegc FAF . 6t ol ﬁﬁhe?eé%nbﬁﬁgnga 18,
A. tlechnbl ogyidemminakpgyddrespetication & @rabaatihody
h.. nol ogy) . and_standard techniques in polypeptide
el RERn o cnedl R R PR Lo in ShTALS

Mani atis, Ml ecu lar Coning: Cold Spring Harbor
Laboratory Press (1989) ; Anti body_Engi neerin .
Pr ot ocol gﬁ(fl\/ecfeﬁfod‘éa‘%rn NI’ e CUISEPE B Kolfog?'y’?‘fsi Fegbpripay|
A. SZQOHJFTBHSI@tl :Ej‘ed—i&ﬁ@i)éndﬁﬁ’d @éfi}écEB@ﬂl Cﬁhﬁefﬂﬂi@beﬂ?\lulaz)'
acti.c oac Practica roach _Series, 169),
Sta%%%a‘? %%Oyﬁggé?‘ew? Ky Mffggéff?%ntzilﬁﬁa?%s: A Labo
ratory Manual, Harlowet al., C.S .H.L . Press, Pub.

- (1999) :; .and rrent Protocols in Ml ecul ar Bi ol ogy,
(eds. ) ur% C%Jr Maur, A., et al., D(?Lrect in vivo

screening of intrabody libraries constructed on a highly




Ausubel et al., John Wley Sons (1992) . Experinent 1
Screening to identify Alkbinding scFvs In a wealth
woboostie4sed ur al studi es on anti body-antigen  PCT/CH2007/000202
interactions it was found that residues in the
conpl enentarity-determ ning region 3 (CDR-H3) of the
heavy chain generally contribute the nost substantia
contacts to the antigen (Chothia and Lesk, 1987;
Chot hi aet al ., 1985; Padl an, 1994). W applied our
recently de scribed yeast two-hybrid antigen- antibody
i nteraction screening technology to directly isolate
stald gaRgbENghAM SEFYSRrkSCreemti g @fedf owrsahy.: ».
| i braries of random zed synthetic CDR- H3 sequences
25Q7RifdefO%aur et al ., 2002). The four libraries are
based on four different stable hu man scFv franmeworks
in which 7 amno acids within the third COR | oop of
the vari ditieRKeady ehai¥raleHrtoRBInvieeleghdont ved.
oo ch ASEOTH o1 RRELS B Sl hadUC ety Shah dapd POR
cl oni ng techni ques. The sc rari es were screened
PhoggaPASTvaEers twi pboapher poptingeidet | dd raserikhean-

I [ Ng Si e or
R L et AT b A ek
200creeni ng systemcal led "Quality Control" (Auf der

Maur et al., 2001; Auf der Maur et al ., 2004).
Briefly, the Quality Control technology is an antigen-
i ndependent intrabody selection systemfor identifying
from a n&WEER EBOIe%fa¥nnﬁﬂ¥bvappﬁb@%ﬂ¢|§ﬂﬂﬁaévn$ and
pleidkti-ahh A1 heavyud/ F%t%hafé&ptt@se Mapa8de VE 1ymphoma
conmbi nations with favourable bio physical: propertles
kinggen aS'sst dBRHFRRY, %ol BBPLPFiCaind CorpieEsy o 7Yil8Pu.
35g@ae3psadN sigdg .and specific binder fromone of the four
scPv libraries was isolated after the first screeni ng
round. This particular scFv was derived fromthe
framevor knE¥Mi4 |d br afg 1EME, 4 (SEQ(1bBy) NazargQ) -
consi sts of a VL domain (Ianbda connected by a
calc PREWFERERS £PEXFBE P spseabhe r‘-TEr‘EélqnlSn REr IPEBGGS) 4
nogliepdl M3 d0 mBiN. pIhe, WdsCDRg, O5f7 FWA. 4 conprises 13
" am no acids (DNQANMAGTGFDY SEQ ID NO IB). TO
construct the |i brary, the central part.-of the VH
CDR3 ( DAXXXXQXGDY) wemschandent zed hy) standar dang
: PCR- cl oni ng_net hods™ using a degener at ed
Kargilipgorirc| ¢ égﬁﬁae Dyt 2SPOFHBE F&% iidu éBpARH. divd 1Ty r )
molwﬁseskemhecgaakmg oDeGRYEB1 & NBInfa 18kr UGt Ui . g0
portance was denonstrated in nany cases (Chothla
an@i%§w' '1987) . The remaining residues were not
nodi fied in order to keep the conplexity of the

l'ibrary 'ﬂ nageable di mensi ons. The scFv Ilbrary was
cloned i fr q%% P esSFofnPeeEBR: ¢ pRede ) fais the

NeuGoIcﬂﬁéB n&lhdfcilﬁdz Ofé.rfép bhei duprseri phi Cmﬁ{oragéhé@ié on
i n of Auf der Maur et al. , 2002) The

CanFFﬁdﬁﬁngHdlﬁal orfdi%h GEBD) of human Al k was chosen as
antigen for the interaction screen (Stoica et al .

2001) . This %{ am no aC|d peptlde was, cl oned into
Czub o et al., Melanoma angiogenesis and

‘.metastasis modulated by ribozyme targeting of the se-
creted growth facator pleiotrophin. PNAS 93, 14753-14758,
1996,



anot her yeast expression vector (pBaitl) as Cterm nal
fusion to the DNA-binding protein LexA. The reporter
wQ@easti2ato ai n YDE173 (Auf der Maur et al ., 208@)/CH2007/000202
containing the stably integrated re porter genes H X3
and |l acZ under the control of six LexAbinding sites
was transforned with the bait vector ex pressing the
Al k LBD fused to LexA together with the ran dom CDR- H3
scFv library fused to the® Gal 4 activation do nain.
Transforned cells were selected on plates |acking
hi stidine and containing 2.5 mM 3-am no-tri azol e
(3-AT), wHFcfiuf® Q- cBRpetit CfaCoTHhi BTIr zet iphe ofl 83
no&En eg]éfc%%y‘iﬁhospﬁ@i"&ﬁﬁneghggi eﬁAlWeﬁgnep' ?ﬁ%s%\é@r 1%
period of "six days and the library plasm
huragp | tdEsyes THed samerse gmmen%tzrlai aomq%ngpgz red
with the rescued plasnmds to confirmantigen
- dependent gene activation. A quantita tive liquid
b- gal act o8¢ kRisle Gasshyahash pevf erberre windasgare- |

t t L h 6

o NATAETA AR fontoaene ugf Trifale B defind "B

2; Fs&ii\arwﬂ-phahi@heﬁlopép@?t@)r gerés-aeépdyvatdson al so
denonstrated best affinity (-3InM for the ALk LBD
peptide in ELISA (data not shown) . The sequences of
ot her VH CDR3 sequences identified as contributing to
ALK bi ndiBigrkar @Gpr ovi ded Brairension Tabl uhat2om@The

an %li%neest@é ﬁé@gasﬁybt%ﬁéaaaﬁggéés (28§ BLAYi fed

bél ow in Tabl e FW Seéquence 5
EunpELy/CPOEPATES -SRGERATR SERESQPCTRYEAVMWQRRCEAPRL 0| YD
49 -ESKRAG T PARPSGSGSGTDFTL TI SSLEPEDSAL YYCQQRNSWPHTFGG
GTKLEI K- RGGGEGSGEEGSGEGEGESSGEGSEVQL VESGGEVAQPGGSLRYS
CAASGFSFSSYAMMWRQAPGKGLEWAVI  SNDGRI EHYADAVRGRFTI S
RDNSQNTVFLQI MABLRSDDTAL YYCAREI GATGYLDNWGQGTLVTVSS
(SEQ | D.ouyecetbSy. Expeni menhnd) oA didRist Ynp&i-+i-af i on I n
order ,to_obtain an scFv with higher affinit this
anaplpREl§ W%éné%J Sdtfdd C8CaTenR 2Rer 5685 1Ty
200m8t U ration process by nmutagenesis and a second
screening round in yeast. Enabling affinity
maturation, the expres sion |evel of the LexA Alk LBD
peptide fusion protei'n was reduced in order to | essen
r eport er Ryene HMctevail.odndibyeiooi herbaies aciiaen of
ry binder w Al k LBD eptide. The
R g A e
ticeRehgngesl Willyimphbmea twitiic ateed Aand (ddw)s fiessn gerd-i ve

R i et e AN T e e e

expres sion Ievel, in the presence of the primary
bi nder, was sufficient to inhibit gromﬁh on pl ates

Iacking i di ng; an T. -
Mut agene?iagbofgtt T p%il%g%g or %?%mftlbro

blaﬁﬁﬁu@@@u%}ﬁq‘ﬁﬁ@la@’e@nﬂ |e§héi:iebyal arells and is ex-
pressed in human cancer. JBC vol. 267 p. 25889, 1992.

Fiorani C. et al. Primary systemic anaplastic
- large-cell lymphoma (CD30+): advances in biology and cur-
rent therapeutic approachés. Clinical Lymphoma 2(1), 25-
37, 2001.



dom zing parts of the CDR3 within the variable Iight
chain. This was perforned directly in yeast by
whommohegous reconbi nati on ( Schaer er - Brodbeck apdr/CH2007/000202
Bar beris, 2004). The VL CDR3 of FW.4 conprises 11
amno acids (SEQ ID. No. 14 : GIWDSSLSGWN . The first
two positions were partially random zed, such that the
first position either encodes Gy, Ala or Gn, and the
second position Thr, Ser®or Ala. At the positions 5
to Bwithin VL CDR3 all amno acid residues were
al | owed. The remaini ng positions were kept constant.
Random zati on was introduced by PCR The re sulting
PCR product had a size of 356 bp and conprised the
random zeleCBRacdssetit ee tNp126T 1 whst-eegemrarad 1272 bp
str framework .seqyences . This product_.is._the
of O CACHOrar PR TS e ViR BEhr SO MO gL Es
in tudret hertang ety araet.ooncddiend anugeti3gvest vy 1i®7t.he yeast
plasm d (pLibl) encoding the primary binder fused to
the activa tion domain of Gal4-. In order to inprove
ef fi ci encyutetk hmnolegowsteecoabi maléom and it cgxchbade

false.positives in the subsequent screening, the
anaERBLC | RV TRV R aR O ks POPPOREE Y- nbifR 6811 A
lyniphibgide Xaaindlesdf iqitiin@Basi trecovasyl Rbreducetsdinstbe,
200giddle of VL CDR3, which leads to a franeshif t in the

cPv encoding part of the fusion protein and results

in a truncated protein unable to bind to the Al k LBD.

In addition, the Sad.site enables |lin earization,of

t he tar'gétaré\?élértlo#,' WEERPRh HATE eBY TRtk iRaE R oAt
naléfibyci andiferanyeasiiiuThe IemeapeBy wWasmbaunchedehyc

’ retran ormat ion of the reporte east _strain

me gt 59E R PRETRGsh! HERFER] pBh o7 PAprBosrAdEt he thxa

345AI ROEBD fromthe truncated ADH pronoter. This pre-
transforned yeast cells were nmade conpetent ‘agai n and
co-transformed with the linearized target vector and
wi th the jdenat RERaf! agapaéssiue bibedtss hamhegk et

i upstream alqd dovvn{g%r eam of he VL CDR%,g Upan
PRofoPogoud™r EESRBPIET i TR bétftedn tHRETPER prod tétland

172the2t@® get vector, the novel VL CDR3 sequence is
integrated into the corresponding site of the target
vec tor. As a net result of this event the prinordial
VL CDR3 get,s ®exchangedavkih whe sapdoni zed EmGDRS .

Thi | ovis reconstitution of cjrcular plasmd that
2. . s B RO &R rbto S (& TLLSHLAE (R bt
KinpewelnVEoCDRB1ssuauanees : wahc hmmivhdh iatidchainec s paid er

_expressi enabl e growth_op sel ectjve plates
o180 T BERET 850200t RoERe” ATRREBOPRERT I, Rt old o

7211180@4 ones grew on sel ective plates over an
observation period of 6 days . These clones were
pi cked and the library plasm ds were isolated and
retransf domed iGEL o0 etthexlsanBlemepdddltetriyeashd Sthatat- A

: itaprv I quid_h-gal act osi.dase_assa S .
e et ¢ B st PR R R ORI RY T e
whicBDiftvies giRX) activation in vivo. Genes to cells 6(6), -
531-544, 2001.

Miyvake I. et al. Activation of anaplastic

lymphoma kinase is responsible for hyperphosphorylation



and the affinity-matured scFv. 20 clones w th highest

| acZ activation were also tested in ELISA wth Ak LBD
w@eprilesio The best candi date reveal ed a K of aboODCHZEWI000202

(Pig. 3 ) and was nanmed ESBA521. The sequences of

ot her VL CDR3 sequences identified as contributing to

ALK bi ndi ng are provided below in Table |c. Experi nent

3 : The scPv ESBA521 spe%i&fi cally binds to the

transmenbrane form of human ALK In order to test

whet her the newy identified scFv was able to al so

oghi.ze the transnenbrane human ALK protein on the

Ofrs Es%fgc éLnofneHR?ﬁD&GSEQW s%e n%n%ﬂ?sct'ai%‘??@eé‘ipéﬁi' mefe3- o
sgB4atramst ently transfected HELA cells were perforned.
ESBA521 reacts with the ALK protein in a conparable
way as a polyclonal antibody (Fig. 4 ) . In a control
exper i mentiokrt-3 wagwshewnai hagrt hefd %%Foﬁe- %&fé’
does not react wi th human ALK. Surprisingly, ESBA521
1oG6HPy 2bFRESY t &Yt He shubrEdy PAl Kitpr BeRsiHPddiun’ Aot ymphotee,
en€Bie €8PABGE NI nBRHSE PEALRISY RLLROHGhthe Iouse 5

.antigenic peptide only differs”in two am no aci
higBty t TROIREST off t hthnetn pEpesidee ddgwesceLTRY. Onco-
geBONi4 asty,ysthe gRol ysbpnal ALK antibody recogni zes both

human and nouse protein. There fore, binding of

ESBA521 i s specific for the human ALK protein at the

cel | surfagerExpefi BNt 14 ; J Rt oyest

_bi nders by PCR nut ageneaéi SA%%QS%?&CD%%%EPS ggft%ecgls
Einghr 9¢e eght #HerpBiordrngubESBAS ZE wasn véetbkis ' shelym-
phé&kAl tHAG 186F¥oliPndy o theha L ound, (ifla?f 2hEDdY 5007,

mat urati on using the sanme two-Hybrid approach as
‘described for the first round of affinity maturation,
ex cept i &hisn caseICDREL0f o YH yns, schanged, by; ROR.
. nutagene sis and transformed into the yeast reclpient,
15 RIS 5EH0 oI VGedeTr eaedl mRd GIVeXEX0DREs1en erfmyeced
latds aRalO ORI Yy Eny IsC s | - can-
I nt roducedlibi%n CDI%éfggée%%b %ﬁﬁnﬁgaﬂlggt ?%%g%if i he
cef arlGerepl B3Rt d°6 THEWpukhdt$ onP3ent r oduced in CDR2 are
given in Table 2 . Anong the isol ated scFvs obtai ned
after this Cfrocedure, seven turned out to have
si gni fi caf@F32%mEpr dved 28%)i-nPagtony Pk thei antHeodvange
mocded AM. (BiBundd 21t heshesty; of them being 28. 11.
Experiment 5 : Prevention of tunor -growh upon -
adm nistration of anti -ALK anti body The progenitors
of the antdvhody ESBARZ1 were selieetednt9 bijul 49;a0 no
aci ds 391-406 of ALK which conprj SESQ{1 12 a%n%c?lgé?%]s
thl’(%“@g*- FEEPLEREECartd RAGHh KRS disl BRer TldphicAng SEerca
gl bl tomESBAGR LN VathoiRi-ned By bapdegl Zingpdditignal
a@]Gno amgis_ln the CDRs of its progenitor and by
2T6@Pdet HAP T o Bithd@P82t hat bind to the 391-406 am no
acid stretch contained in its natural con text of the
ALK extr%cuﬁlg ul.ar domain (ECD)_ . These pro ceedi ngs
resul t ed 1M ST aRti BEdyL - wAPeR1 3T e 1meharr kepese

proteins and malignancy. Current Opinion in Hematology

Bl1, 231-236, 2001.

Pulford K. et al. Anaplastic lymphoma kinase
proteins in growth control and cancer. J Cell Physiol

199, 330-358, 2004.



with high affinity at the same site that binds PTN. To
our knowl edge. This is the first nonocl onal anti body
wo bat/1seci fically targets the PTN bindi ng sit BCDCHAWK000202
Ac cordingly, ESBA521 is predicted to have high
affinity to the ALK ECD and efficiently conpetes with
pl ei otrophin (PTN) and m dkine (MK) for binding to the
ALK receptor, and thus, the ESBA521 anti body is
suitable for inhibiting Poth MK and PTN |igand bindi ng
to the ALK protein. Because ALK and its |igands are
i nvol ved i n neopl asia, tunor invasion and
angi ogenesi s, inhibition of the interaction between
ALK and i ' dsdi ts ALK mmdi at
turmrgeneésclsi—ls%(}'%%253 {ﬂ%g ochSéR 21 'on a sgg%flc?a
plingrdromcdegbes deternbheat by t ihEH oatntcvwm gsetmmgs ays
yegse-scrl bgg% bLEo:! oc\%nétruc Brrx £ rauetnc= 1i-
experi ment s  are prepar e En° or er to eter ne the
braaamser Bg@wm:rcmeel | B7(2) pgpr aloe-pbe ALK (aPower s 2002)
Briefly, a UB7MG cell suspension o f 20 mllion
cells/m media supplenented with 10% fetal calf serum
are prepa&tedcall@se car eali.njEehedfiodo HKAY Nhaylee-and
ant are _nmeasured. Test_.antibo
< BErRnr, HPRS) BRoPh SRRPPEGH RO SHY SITEE SATPT,

plgpegybahid. antrhkodi®s rrane idfd r oBLekeshianad t urmdnigrewt h

.y e are shown and descri bed
27p¢%§ igé?pre f?eaBgﬁbodinénts of the invention, it
istobedistinctly understood that the invention is

not limted.thereto erw se vari.ousl
enbodi ed Sgtn “br tlgeal Wﬁﬁﬁﬁeh%’lggﬁp% ° sl
1yripdlomewirigackai (LK) I%e‘fdermtcsesm; Aufgrdeth MEarLoA. for
. Escher, and Bar erls 01) . Antigen.
2 AR b R Go P en T bt PP i iy ey
27'si(r3gl)e-3:$1mm3eﬂ$t9|8bodoes. FEBS Lett 508, 407-412. Auf
der- Maur, A., Tissot, K, and Barberis, A . (2004)
Anti gen- independent selection of intracellular stable
ant i'body Wammsvmr ket Met.hoHbeBskrophds22en Avé dete-
Direct in vivo screeni of -
lml\ﬁl?gb%&;f Fp ré:ﬁagéccc)ca?f:?uct egy SR ghf% BYEh| &5
sesgichgke; chzd4r Fa88ne@0ok. J Bi ol Chem . 277(47) : p . -
45075- 85, 2002. Bai RY. et al . Nucl eophosm n-
anapl astic | ym phoma ki nase associated with. anapl astic
|.ar ge- ceIWeJlesrmphormt aeli yatrestdgweriphbsphahd dyErowth

J19sict nti_apopt nal lin
o Ry B b (T 45 TO A2 Dot AR 5 ° et
De\wlobﬁ\ﬁtltal]azpd@tgldtat@d&@t@kﬁ—ng o¥BP| ¥bbt EGth @2682 ough
|£s receptor, anaplastic |ynphona kinase. The Journal
5t Bi ol ogi cal Chem stry 277(39), 35862-35868, 2002.
Chothia, C, and Lesk, A. M. (19B7) . Canoni

SWISSPROT: www.expasy.org

www.emedicine . com/med/topic2692, htm

(glioblastoma)
www . emedicine . com/MED/topic3205.htm (ALCL)




cal structures for the hypervariable regions of inmu

nogl obulins. J . M. Biol. 196, 901-917. Chothia, C
wolonw74e4sy) J., Bruccoleri, R ., and Karplus, MCT/CHI®5)00202

. Domai n association in i munogl obulin nolecules. The

packi ng of variable domains. J . Mdl. Biol. 186,

651-663. Choudhuri et al., An Angiogenic Role for the

‘Neur oki nes M dkine and Pl eiotrophin in Tunorigenesis .

Cancer Res. 57, 1814-1B1%; 1997. Czubayko et al.,

Mel anoma angi ogenesi s and netastasi s nodul ated by

ri bozyne targeting of the se creted growh facator

pl ei ot r optidimsPNAS 93, 14753-14758, 1996. De Juan C .

et al . Genom c organi zation of a novel

gl ycosyl phosphati dyl i nosi tol MAM gene expressed in

human tissues amdiby r%i@%&%@%ﬁéh@%@fﬁg%m-

2002. Delsol G. et al . A new subtype of large B -
telte| FALEnBROIRP B FOBBST ALY e Rk aki Aabesandteacki ng
CDH3N@ £2 55 s L@l DGAL O ( 4834 1+ 1997.

Dirks WG et al %EEXEFG%?% %%dg%gﬁ%rtlélséonla '%Ca&r%g ysis
pregrreReYafapt ettt € 0kynphdne’ Ki n&Se, (MoK nymferahly unor
at 0@kkt! bpgs td n&Rr . rpal ncer 100,

49-5S, 2002. Duh)%s?g%h%lq@é esf]ééél &g'T}géhs ‘ocati ons

i nvol ving anapl astic | ynphoma ki nase (ALK) . Oncogene

20, 5623-5S : ' ;e Jahjbit] _of

tyrosi ne ZEi %zlseeggg%}ig?/ﬁ %?ﬁyﬁégsi cgérrggéggggpgen%%
ablgpbpevEi ahain &7E8l a8 the dengoceefEQ! yiphdiva 2ith

NPM ALK (p80) fusion pro tein. Experinental Hematol ogy

29, 1062-1090, 2001. Fang et al ., Pleiotrophin

stinul at & fPBr evbiladys cdndlehuol el i2al whadebpi t hel i al
bing€hkSt Bt UrSne rgssed A - cer. JBC vol. 267

p .525888?dn%§9§?RF?§r anlrl %shlégtg&éfﬂ] Primary systemc

anapl astic large- cell |ynphona (CD3 0+) : advances in

bi ol ogy andxgur f-a i i ni cal

Lymphors 20D 3e e Ot vehara e Copeeg
clagBreisidt icharaerethodit ifomooenial KecBY retébbdy dwrEosi ne
rabKEPASH=8XPr essed specifically in the nervous system-:

Oncogene 14, 439-449, 1997. Kutok JL. and Aster JC.

Mol ecul ar bi ol ogy of anapl astic | ynphonma

ki nase- p@si trMe5 . I=C - I .

Jour nal of % [ nﬁu?%%@%i%hgi;ﬁg%e(ef%ekh%%%%g 2002.
claimgamgichvis ABefeEntanmikodyr osi ne ki nase sig nalling.

Different cellular |Iineages, common oncogenic

mechani sns?_Aneri can Journal of Pathol ogy 157(2), 341-

345, 20006 FafwHttidedy of @ynss sifohhefprrdreding
clabiis 0§d:>Lrﬁ7151?cli‘é'iH§S§ BERAT idbrASHT b 351G AL, diomaRat ho! -

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

ing environment.

8. The antibody of anyone of the preceding

claims comprising the framework 4.4.



1721, 2000. Li, X .-Q, H saoka, M, Shi, D .-R, Zhu,
X - Z., and Hashinoto, H . Expression of Anaplastic
wahyomphemao Ki nase in soft tissue tunors: an PCT/CH2007/000202
i mmunohi st ochem cal and nol ecul ar study of 249 cases.
Hurman pat hol ogy 35, 711- 721, 2004. Loren CE. et al
Identification and charac terization of Dalk: a novel
Drosophi | a nel anogaster RTK which drives ERK
activation in vivo. Gene¥to cells 6(6), 531-544,
2001. Myake I . et al . Activation of anaplastic
| ynphoma ki nase is responsible for _ .
hyper phosphot3f &HEGRERY Skt @nvienfe B obPa S E7EEBY |
c1d inES saPACageMSodl p19823y 2834 ardfR2 acMardriis g osd al
.. ALK, the chronmpbsonme 2 gene locus altered by the t(2;
peppiden Ofof- FRAYRIGE oF P}'/n‘g%?m,ﬁe%n@@a&@n%\e neeaEEikeur al
to BEERLALL¥E OSkdE 1 Ngse {hat is highly related to
| eukocyte tyrosine kinase (LTK) . Onco gene 14,
2175-2188, 1997. Morris SW et al . ALK+CD3 0+
| ynmphomasi o A+ LB I e i.C:SU f
non- Hodgk:iwn' %ﬁsf%&gﬁ%%gg%ﬁita?@hgjgﬁ?énaﬁopﬂg%w
epiig@rabPePbgye 1B tHP5S296en@O®BEQ.OIBri ¥n ot al ., The
angi ogenic factor m dkine is expressed in bl adder
cancer and overexpression corre lates with a poor
out cone il patticennsihpdih dihydsived can or wh@amoer- Res.

: 5e =N -
R R I R R e Ik g
Kg péwePsnit or gies, prpferatlnohi mMspgnigss ngoshrogh

er=219PLasty C3 I mpphoma ki nase is rate-limting for
gl i obl astoma growth. The Journal of biol ogical

chem stry 277(16), 14153-14158, 2002. Pulf ord K . et

al . AnaplAsie LyEPHORR el 0356, 01 ﬁf%;g?%‘??djf&- 236,

mal i gnancy.. Current Qpi'nion )
clajgglcomey isigic ek vargabld lichhaphasti @Ry pfhanseki nase
t el ' ‘RnEO n . P i ol
T L A g oA S e e EREEY chefpl e
leaphr BR¥I S70CoB 051 AG% horibImsgeusredeaidlinati beasi t h

o0%9" Wt Mhselefld QR bRy YARShy, astool for construction of
random DNA sequencegllﬁﬁbr ari es. Biotechni ques, 37(2):

p . 202-206, 2004. Stoica CGE. et al. Identification o

fanapl as 4 exbyaphoms.KiRag P the
grow h factor pleiot rogﬁi n. f%%%gou]{ %%1% %P'%cgéfllglﬁogi cal
clagRenf YRyl s 20yariaaey 11577 9cheyp ICDRSt of cehedEs-et al

quencM g nerbi pds to anapl astic | ynphona ki nase (ALK)
and acts as a gromh factor for different cell types.
The Journal of Biological Chemstry 277 (39),

35990'35%%8aT3Q0§ntibody of anyone of the preceding
claims, which binds a l6-amino-acid ALK epitope peptide
of a sequence with at least 75% , preferably 100%, amino

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

. 15. The antibody of anyone of the preceding
claims whose affinity for the ALK epitope peptide is
iven by a Kg of less than 10 nM, preferably less than 7
nM.



Weber D. et al . Pleiotrophin can b e ratelimting
for pancreatic cancer cell growth. Cancer Re search
w6 000742640 5288, 2000. Wellstein et al., A PCT/CH2007/000202
Hepari n- bi nding G owt h Factor Secreted from Breast
Cancer Cells Honol ogous to a Devel opnent ally
Regul at ed Cytoki ne. JBC Vol 267, p2582, 1992. SW SS
PROT : www .expasy .org ww. erneicine cotn/ned/topic2
692, ht m (gl i obl astoma) 56
www. emredi ci ne. com MED/ t opi ¢3205. ht m (ALCL)Cl ains 1 .
An anti body which binds the human ALK pro tein, said
anti body tenprhsiaig idvodgr oalde diravy chaiprJdIngf a
<158 uencedmgtb,ﬁt | east 50% sequence identity,
Bt &t e Eoly 28t T T eRS t“ BB 789, 2 7597 FFGF Frore SEQ- 1D
Noprefeiabl yLateteasie WIEEbOID heuseguence SEQ 1D Wo.
2 . 2. The antibody of claim11 conprising a vari able
heavy chain CDR3 of the sequence SEQ ID. No. 2 . 3.
The anti body THe GriiMody 06r ZanyoMerei mbifdigithe
human ALK protein is specific. 4 . The anti body of
LAl OB L FHRS ple étdisivg OB P aF e RitTFC AT 8T atfafiit PBBdY
of f tragmenk, rs6fve aRY i:1ROAY nOEh&r RalF1hR 8gMBRL »a cterd zdBE
ant i body _of aqgone of the preceding clains which is an
by 3t g 24t -BB8YERE! 2PPNE anfbody of anyone of the
precedi ng clains conprising a H3 VH domain and a
| ambdal VL domai.n. 7 . The antibody of anyone of the
precedingl%iéﬂﬁ%?ﬂﬁﬁéPéYrPﬁIﬂ%aﬂﬂah%mnvm?RﬁEFVHaa%d VL
mut £ ishabkesanebsoldiblcers oo fisyd Qg LURLt i onal in an
intracel lular reduc ing environnent . 8 . The anti body
of anyone of the preceding clains conprising the
framewor kud 4 anthBo@ptdedy i@l 1 anwene-of, thes
precedi ng c] ai ns, said antibody binding a 16-am no
MULRGTFRAPR %ﬁ%dﬁ%%ﬁ??d%’f%ﬂ% Bduehctiof at |east 75%
sequence identity to the sequence SEQ ID. No. 1 . 10
The anti body of claim9 -, wherein the ALK epitope
pepti de Mm% tTﬁ"@ &Bhierde SEenyepe No the preceding
claisi bosyrodind al Ma2iap1d heaWROS8-8h FHrY tdbrr%?ﬂsirﬂ:ﬁ ALK
%%é%ogeAgggtlde IS characterlzedhgé a K of 30 .nMor
& FEERCHr RPETHAY FOUN D ITH0Ees OX Bk - pref Merably bel ow
sE@ 1M Nol2s, SHie :@ant kbody, eeaR¥ONgs Of1d hempy esedidng
clainms_conprising a variable light chain CDR3 of a se
: Jﬂﬂqﬁgﬁcépmﬁqg'éﬁbl IsEES0M -séquence identity, preferably
at | east 60% 70% 80% 85% or nore preferably at
| east 90%_ tqo.the sequence SEQ ID, No. 3 . 13 . The
ant i body iﬁ mFoRBE B OPheIpFLeda 4y wherein said de-

fined sequences of CDR2 are preceded by the amino acids
- residues AL and followed by the sequences of SEQ.ID. No.
17. '

22. The antibody of anyone of the preceding
claims, sald antibody comprising a VH segquence of SEQ.ID.

No. 14 and a VL sequence of SEQ.ID. No. 15.

23. The aﬁtibody of anyone of claims 5 to 22,
said antibody comprising the structure NE2-VL-linker-VH- -



clainms conprising a variable [ight chain CDR3 of the
se quence SEQ. ID. No. 3. 1 . The antibody of
wanyangsieod t he precedi ng clai ns, which binds aPCT/CH2007/000202
16-am no-aci d ALK epitope peptide of a sequence with
at | east 75%, preferably 100% amno acid identity to
the sequence SEQ ID. No. 1 . 15 . The anti body: of
anyone of the preceding clainms whose affinity for the
ALK epitope peptide is given by a K of less than 10
NM preferably.less than 7 nM 16 . The anti body of
anyone of the preceding clains, said anti body
coomoﬁerNHEn@Hf&ﬂﬂﬁeeequenoeﬁxﬁwﬂaa@lnlEhob&nnke¢ and tha/L
se uence of S No 5. 17 . The anti body of
e%ﬁ%%?ﬁe B2 tthe e&gdlng cl ai ms conprising at |east one
mutation in at | éast one of the CDRs resultlng in a
hi gher afflnlty characterized by %55 | ess than
about 3 T8e FHe1BAEY tﬁddﬁ‘né’fmél i of7 PERRETEIS sai d
cléﬂﬂéatb@ﬂd'éhﬂﬂbdQQQbeQﬁgCE&éidﬂéﬁgﬂeéanCHoﬁdh 19. The
anti body of claim 17, wherein said nutation or said
lahfjesti ons are in CDR2 of VH 20. The antibody of
anyone of the preceding claims conprising a variable
heavy chain risi a sequence selected from
t he group?of 'J-"ﬂ?;‘EQ""I‘-Fg'E ganYSEQ of prhengregedingEq
c1dihs Na. agmedlglv:sgenltDor’\Q dﬂeQ_;ncéE@c t&1 No. 11, SEQID.
No. 12, or SEQ ID: No. 13.” 21. The antlbody of cl aim
20 wherein sald de fined sequences of CDR2 are
preceded fy, tihe agLng:s a@d@%nrc%bey%f Ardyoardof alteoved
by the sequences of SEQ _ID. No. 17 22 . The anti body
preffedingoRea s ey ﬁhecea?%cteoa RS, 2 SBFH ETEPBoHS”

EhE WHRLSERY & VHrseguenser@for:3EQ ID. No. 14 and a VL
sequence of SEQ ID. No. 15 . 23. The anti body of
anyone of clains 5 to 22 said antibody conprising the

- struct ur e NH2 ML kb Nkeks \HEE0EL 0k 1 MR 26, wherein
7H | i nker-VL- COCH, wherein the_ |inker has the sequence
thesmdippmenp, 15 suisableTHee Ao EY B RN FoRB4PT t he
pn@r@ﬁ-@%ggt@I&w&nd$ekdm1mé@@xeaeg{@quigol abel ed or
t oxi nl abel ed. 25. The anti body of anyone of the
preceding clains as a nedi canent or a diagnostic too

26. The use afhet h8eaptidodw 0k apyPNe wlerkhe gHecedi ng
clainms for the productlon of a nedlcanent for. the

meq}EMERENES 0 FAAERS BRALEARTS Sudhabhh & s MR T di ng

retOhf IR 206 1T @inN cbilei il dicsaweth 4.8 ititahtert he
i nhi bition of MK and/or PTN binding to ALK-and/ or

a9 K- fedi at‘é%ltl'é‘?tcfﬁéﬁl fig. 28. -The use of claim26 or 27,
wher ei n the nedi canent |s a conbi ned nedlcanent

suitable for admnis fer]i sai d antibod Doeat-
conbi nati oh WithUsf Sht§ &p: wherein t e rea

ment is a treatment of neuroblastoma, glioblastoma, rhab-
domyosarcoma, breast carcinoma, melanoma, pancreatic can-
cer, B-cell NHL, . thyroid carcinoma, small cell lung car-
cinoma, retinoblastoma, ewing sarcoma, prostate cancer,
colon cancer, pancreatic cancer, lipoma, liposarcoma, fi-
brosarcoma, in particular glioblastoma, neuroblastoma and

rhabdomyosarcoma.



agent, e.g., nethotrexate. 29. The use of cl ai m 26,
wherein the treat nent is a treatnent of

woewrableast oma, gl i obl astoma, rhab donyosar conBCT/OHe@S1000202
carci nona, nel anoma, pancreatic can cer, B-cell NHL,

thyroid carcinoma, small cell lung car cinoma
reti nobl astona, ewi ng sarconm, prostate cancer, colon
cancer, pancreatic cancer, |ipoma, |iposarcoma, fi
brosarcoma, in particul as glioblastom, neuroblastom
and rhabdony osarcoma . .30. A DNA sequence encoding
the anti body of anyone of clains 1 to 23 . 31. An
expressi an . VEChoL sl BEcbdEndPNAS eftERe®, of cl ai m
30. 32 .. Asuitable host cell transformed with an
anyeRpr @5 st Gt Fedt bP %ﬁ claim3l, in particular an E .
coli cell. 33. A method for the production of an anti

body of anyone of clains 1 to 23 conpr|S|n cul turing
the host 3éel AR oPXRASATHOI2VEAERF ORI ELBAS & Pal | ow
seqhBE-SYHE hesiis 8. said antibody and recovering it from
said culture . 34. An ALK vaccine conprising an
i sol ated ALK protein or a fragment thereof, or a
nucl ei ¢ ai daepcoding %sepeéppecx%sé%neéaﬂlﬁhan
vacci ne of clalim 34, wherein the vac cine conprises
expresbHORSYBYPTA06 ofaim Jlsoliat parmanlsroapeFn.cdd. The
yaccine .of clains 34 or 35, wherein the vaccine
consi sts of residues 391-406 of an isolated ALK
protein forrmulated with a carrier, adjuvant, and/or
hapten tgzenfjancs,dd df'%ﬂ?%f@&f&%ﬁ be 4heALK
protein or fragment thereo . An anti body or
bodanbE garydin@fngletngiertc LRerempritiay cyleapts &h6f
hos%psgﬂ' S@lda; R @gl @@dgle%o%@@l&ts the egiop spanni ng
no acid residues 391 + 3 and406 3 (SEQ |ID._ No:
syngm)esmo@ﬁ e ef enbblpcydsammﬁora@w%rngmmoérfersmlq D. No:
cul%ﬁreof an isolated ALK protein or fragnment thereof .
The antibody of claim37, wherein the antibody is
a single chain anti body (scFv) , Fab fragnent, 1gG .or
I gM 39. 3An ALKA@R {-9P&: il Elr?si d-fAeRbl byddhix
- screening, or raising anti-ALK ant odles or fragments
protkénedf , a FEEBRRAt t Hee AL e Pt BpRLG SIS ﬁFé@n%ﬁﬁOQﬁng com
sists-essentially of the region spanning
an @%lﬁgﬁaﬁffd%%gs. dues 391 3 and 406 + 3 (SEQ |ID No:
91) , nost preferably am no acids 391-406 (SEQ |ID.
No: 1). 48. The %a&epﬂ@lyoiofcla&mogl@ QfneiledhMnd +2-8 |
sai d anti body bi nding an epitope being a fragnent of,
cingoRPMPEEEeFeEORYPR 1 leddonPF abh yi 5Tl o Re e iRF?-

cei$anni ng

36. The vaccine of claims 34 or 35, wherein
the vaccine consists of residues 391-406 of an isolated
ALK protein formulated with a carrier, adjuvant, and/or
hapten to eﬁhance the . immune response to the ALK protein

or fragment theresof.

37. An antibody or antigen binding fragment
‘thereof that is capable of specifically binding residues

of the region spanning amino acid residues 3951 + 3 and



amno acid residues 391 + 3 and 406 3 (SEQ ID No:
91) , nost preferably am no acids 391-406 (SEQ ID.
WON2007/424610 PCT/CH2007/000202

59

406 + 3 (SEQ. ID. No: 91), most preferably amino acids
391-406 (SEQ. ID. No: 1), of an isolated ALK protein or

fragment thereof.

38. The antibody of claim 37, wherein the
antibody is a single chain antibody (scFv), Fab fragment,

IgG, or IgM.

39. An ALK epitope suitable for identifying,
screening, or raising anti-ALK antibodies or fragments
thereof, wherein the ALK epitope is a fragment of, com-
prises or consists essentially of the region spanning
amino acid residues 391 + 3 and 406 + 3 (SEQ. ID No: 91),
most preferably amino acids 391-406 (SEQ. ID.No: 1).

40. The antibody of anyone of claims 1 to 8,
said antibody binding an epitope being a fragment of,
comprises or consists essentially of the region spanning

amino acid residues 391 + 3 and 406 + 3 (SEQ. ID No: 91),
most preferably amino acids 391-406 (SEQ. ID.No: 1).



