Pi peridine and Pi perazine Derivatives as Autotaxin inhibitors Description
Technical field The present invention relates to piperidine and pi perazi ne
derivati wee 2a8/@asisot axi n i nhi bitors and the use of suchpcomromn@s20b®dr the
treatment and/ or prophyl axis of physiol ogi cal and/or pat hophysi ol ogi cal
condi tions, which are caused, nedi ated and/or propagated by increased

| ysophosphatic acid | evels and/or the activation of autotaxin, in
particular of different cancers. Prior art Autotaxin (ATX) is the enzyne
apparently responsible for increased | ysophosphatidic acid (LPA) levels in
ascites and plasma of oyaria n tient u et al., dinical Cancer
Research 1995, 1: 1223;°Rkpe¢ 'céptlcfﬁrlgiﬁ%'fﬁ'"ciwgé@'&&mﬁ%: 933), because it
transforns | ysophatidyl choHne (LPC) to LPA (Tokunura et al., J. Biol. Chem
2002, 277: ”Bl%ﬁfeseﬂﬂrimzmﬁnmla&s tal bispcl‘iﬁcBﬁMibod@seagainZOﬁ@naliBbB22271)d LPA is
an '””ace'%ﬂh lh & RREl ALREds WP el RIGLUIRSE ShafindBiliidaR cbfiipbMriBhs

bi ol ogi ¢ an I oC processes such sSnood nuscl e cont actron
throrrbocytecoengigmega@ld@ntlbme%pmbtlwlthereﬂ gyi et al., Prog. Lipid Res. 2003,
42: 498; MIls et al., Nat. Rev. Cancer 2003, 3: 582; Lynch et al. Prost.

Li pid Med. BOGdrofdd Oﬁﬂ)e.lng%ﬁ@_er nore, LPAis found in increased
concentrations 1n plasna and ascites fluid of ovarian cancer patients of

early and I@ eBg ﬁ LPA has been shown to pronote tunor cell
prol i Perat i BrbB Lamp Y prpteins; gration and invasion into neighboring tissues,
whi ch can rElsErbB préthin famﬁ;abomt@bf AemasibeascEroBXl, ato alamed Gpidannal Cancer
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Pharm  2000gnpf: prbtB®) are ré’&bﬁfi‘st%sﬂng\{ﬂa%esoﬁnd—}%ﬁres@ﬁtt1ﬁfp%ﬁaﬁte§l@&fa@'rs of

expressron and aIterehfgeres ponse LPA may contribute to the initiation,
pr ogri@ssi oncdysrawths driferentiation an ﬁmﬁ’é .Furthermore, LPA is potentially
also involved in prostate, breast, nel anorra, head and neck, bowel and
thyroid canEesB-1 dﬁil‘alﬁl-ErbBeBmtlilﬁﬁﬁeH‘ls in the course of treating turmr
patients it irable t C

t hrough t heElb ]%?Eaﬁ i glrllov(% agr%ﬁn%s ‘%bﬁﬁ igﬁ:déer%?/ag\gr?‘g@dﬁagia%&g?o%ﬁ hesi s,
such as ATXHERahooretaviah. erythroBastic 1atkemia 2008, (2grb-b)2 ongagene Abnoleg; al ., J.

Bi ol . Chem sR8GB.NB76) 48/ 370 -k XraRGh&AGANE Qeééﬂ)?orf &{Bohé’d ®fy ﬂ‘l'écé -efyH de
pyrophosphat ases and phosphodi esterases (Go Rev. 1998,

161: 191) . |RIOM-PROLERR: §n§ﬁthﬁé rl’t‘télﬁﬁlcstt'ré’rsit‘]ieﬁijnﬁ&aﬁr“"% ﬁMﬁa{H‘efibn%r % her apy
(MIls et ail., B¥at. d3aver R(IDII6) m@&ssssneﬁw,, R®f endShal, .D.J., Cahter B ochem

2008, 92 Abbuby SR ) uikse MSTSSSLAN Y\ SOLERROS et TR Sy 8l oot
whi ch can | RNé& tlrmsbhp:ts,ftwrrcatedoaer@n_snmlambaﬂmns( Ntam)riecluéing bROOGY, lidrtedbgene,
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toget her w er antl gr netrc acto about bl ood vessel

f or m&0i on (R%Qﬁ3ét3 and ROGH33r4. FRzedspowmto bglésl)lganAﬁgn@g@ﬁesqpsdqr@ahn
i mport ant  pPEBGRS Factt (ECHF)! Hmlfoxﬁﬁﬁ vAR d)! arfifiveR%in Shepakii-thdihf EGRINDT

with nutrie herefo ernh i on, of . angi ortant
starting po&‘i?f EGF) cl%ﬁtﬂ,cé lulé’hd ﬁ angd, epi aﬁ-ierﬁ jﬁh? "ghg unor is
to be starvbM( Eahnkdrena, (2m2pr@3%dllem&nﬂblu@1@ﬂsmﬁayelgﬂoz,Orﬁ:og&?e3}9286).
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i nvol ved in wound healing in t context 1s prodiuced by ang her pat hway.
Since ATX i & %fqnél%‘?rla\ﬁ@llysuﬁ‘dv@l aP%Fr“@%% aANEIREEREFH M QBN EHS N Anetastasitit a on
pr ot ei n_pr ogugla0G,, dtralYiAli0 ORGGloLf 141 RO0TSESRAS1363; Taid)ax.S1, amtidetbsiNo

excel | ent CROoPEER 4 é@ﬁrﬂoﬁeﬁ W“J SRAY B4 B S TR0 B0 e
st rudur al 16if1oMaatjiabedinidr, et &f, BrehEancenf3oUia96) 228€23W.ai | abl e. Conpounds
that are capable of inhibiting ATX are described in Peng et al. (Bioorganic

& Medi ci nal A(hemgty %(rlltl’o%g}eﬁrtﬁﬁg%p&% ex&éﬁelﬂuhﬁéml@&%f EGIR, t\nﬁéﬁr&%ﬁgrﬁ bed

conpounds represent ana tructural Iy’ share no
simlaritieklogking lﬂg?édc@ﬁﬁ@ﬁne@ig dheretne infribise downstieam ieypnteiuicheds gell or art
docunents are as follows: WO 2002/ 102380 descri bes nonocyclic or bicyclic
carbocycl es and heterocycles as factor Xa inhibitors. The patent
application does not nention the inhibition of autotaxin. WO 2003/097615 is
directed to treatnment of fibroproliferative diseases, such as diabetic
neuropathy, |nvolvrng |dent|fy|ng a non- peptrde snall nDIecuIe selectively
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and viral infections. The patent application does not nention the

i nhibition of autotaxin. WO 2006/ 108107 deals with diarylam ne derivatives
t hat ar e woepwvdsiser rone V nucl ear receptor nodul at ors ana/EPasiobe20osed f or
the treatnent of hypokal em a, hypertension, congestive heart failure, renal
failure, artherosclerosis and obesity._glhe patent application does not
mention the inhibition of autotaxin. W 2007/030582 relates to al kyl am ne
aconpounds as potassium channel 1 function inhibitors that are useful for
the treat meprolifratinr (TabTAGK., aitd Hekbst,i RISL,| $ighaloh (2G03) 1489). fChitmesc anti-
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fungal pat hﬁa pat ent appl 1 cation does not nention the inhjpbition of
aut ot axi n. HFHERcsignalingpagrwaysy andopessibhy: By iincreased aappedcdenensent cellplar an

adm ssi on tmxcntyfmma’:)aa&mqur Herb$) R\&ﬂnén(pShﬁrPaMt canctcﬂtnﬁs (aw)llgs@m on. 30
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pr ovi dg novle ”&uﬁ@?a@ﬁn?"ﬁﬁﬂﬁptﬁfeg mn §§ e dit¢ qug e CBF‘&‘EJI% |V¥|\}ént| on
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- N[ N( R8) (RBFfr theramy iABX elﬁd%rftl y hsglaacentt EGFBmmdneclonal, gntdnsdyi st i ng
of "-C(O)- (Yan%ﬁ)b et ab( Orit Rev. ObRHhatd1A8 (200 P2l RH) -, -0XO -

si ngl e bond" i s independently sel ected from e group con5| sti ng of "

haependent 0 2GRRAT Skl inbpsipt CORECLR pipritional ibogieryletived ngi o

bond™0 Zl i fomnttie penmhendtlpns edntibbdyl ICR6Inahdh eo ghemgly«:omgmetemigfmms far S,
N(RL 5)"; L I%er'tﬂg Bendently selected fromthe group consisting of the
group con5|% I'ng BFPY 4+ _ W - % B is independently selected fromthe
group consi sting of cycloalkyl heterocyclyl aryl, heteroaryl", wherein

"cycl oal kyl c-MettandangicMet ﬁr@h(’dl%et eroaryl " can be independently
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ar yl gjék)él H@Fﬁe@ﬁj&yﬂ scehfﬁrfﬂiaalr seceptiny |SF haépig@ ISEQ_ B N@!15) {Bean,-N,, et CI\LCIJ-l I(:ZF
: . SCHF2, al'\@f‘t““’o?g% (é% B g;( %@8 QW O%&?“%(Fg)%m ?,951%0 3H,
PO (a9 2Bomoopb<4pt o OS] (196 N6 Nalcams L( @) dix BEBO. 6 40,
X1 4, 5
&( GIXI S 8&%7%\%1 l\é%?gG et af’) CyfoQ(ne@ro%v’tlp):Qct&lﬁex( t13‘(2%6))(21);41 %9 19 2
OSi ( X20) ( X2MHIX2D R, mewa@e AFCoppey, thaNFK:G@PU'NH @ W@lc ><lzxe opmgfs@m X26,
- NH %O) O wdund Nbﬂtl A8 grdNvih( faklor R‘HZ@)@Q the (Nﬁ? lm@@ﬁ))h@nx?eﬁ the
- NX33- ,lX C§< 6X37 1? ¢ ?1 1X40
.S ><41 s< xaefeptos( @@fﬂ% 7 Cellisp CES e
S(R) O X47, exﬂ?és@o@OKﬂ&-}((}E))ﬁ&Qbe,stm&d( X5 @EIXBT) &R hymal( diifgin. mﬁmn HGINXS3) - NH

2 NH) - N
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NH- O X68) 2a prigra@ Gnomre69s Any@dye Browthy Jct(r@)rmml\@??aqt(vatl@(n Qn- FBOERT O- X73)
- S)35X74 - LfrRhatld V@n ook ﬁ)ro%?‘fs 76\Nh€re qb% (% M‘@(To)tﬁ Ot Br
C(O) NX80- O X81 § X82 -0 X84, -(( H- NH- X85,

- C( O) - NHNX86X87, C(O) NX88 NX89X90, C( S) N H NH X9 1, C(S)- NH- NX92X93,
- S) - NX94- NX95X96, - C(O) -C(O) -0 X97, - C(O)-C(O)-NH 2 -C(O) - O) - NHX98,
-C( O - C( 0 - NX99X100, - C(S)-C(O-OX 01, -C(O-C(S)-O X 02,
-Q(S)-C(S)-OXICS, - C(S)-C(O-NH 2, -C(S)-C(O-NHXI 04, -C(S)-C(O-NX
05X1 06, - C(S)-C(S)-NH 2, -C(S)-C(S)-NHXI 07, -C(S)-C(S)-NXI 08X1 09,
C(O-C(S)-NH 2, -C(O-C(S)-NHXI | O-C(O-C(S)-NXI 11X1 12"; wherein X 1,




X77, X78 and/or X86, X87 and/or X89, X90 and/or X92, X93 and/or X95, X96
and/ or X99, X100 and/or X105, X106 and/or X108, X109 and/or X 111, X 112
respect i webyotoogeismer can al so form,, heterocyclyl"; whecgirr2apwbmoal |y
above substituents of substituents group (i) can in turn independently from
each other be substituted with one or mre identical or different
substituents V; Rl, R2, R3, R3a, R3b, R4, R4a, R4b, R5, R5a, R6, R7, RS,
R9, R10, R 11, R12, R13, Rl14, R15 are independently from each other

sel ected fr gwtlhefoﬁﬁam SOMSw stdoﬂg/e@s‘els (aWgiogeddsiy et lsmqﬂy theBimaprwitiRia, R3b
and Rdb as wel.l
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m_( O) O Al canseQfShnceNpértfstencOatd Yreddxbattier siteI(thY beA). 8) (0AL 9), -
OSi (A20) (A21 ) (A22), -0OS(0O 2)-A23, -NHC(O-NH 2, -NHC(O -A24,
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- NA65- C( O) - NbGSsoetafifwith bipiGa) rendiidafidd®. 2, - N(- C(O) - NAG9- O- A70) 2,
“N(-C(O) - NH O A71) ( - C(O> NA OA73) -C(S)-A74, -C(S)-O AT5,
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- C( O - C(S) - {#983) 415- 1A TR EMNAM. 1 3vA1.1 L V01, Whelt 885(2809)7940. A3, A4, A5,
A6, A7, A8, A9, A 10 A 11, A 12, A 13, Al4, Al5, Al6, Al7, A18, A19, A=20,
A21, A22, A@ml ific ibo§26 A27 A28, A29, A30, A31l, A32, A33, A34, A35,
A36, A37, A i KT A42, A43, Ad4, A45, A46, AAT, A48, A49, A50,
A51, 2852, A53N1dA5rAmet9(55 reoﬁ@ﬂ;mm ﬁntllﬂ(KB' for-rs&s hAﬁ@beenatﬁvelAeQd inNBe regwBl, AG5,
A66, A67, 737 9, A80,
AS1, A82. R ‘%%&a&é%ﬂt ﬁééec’%@%’ﬁlbﬁélgg by dton, B8 2 gAé%ngg%zlboA 3%%9%:?1 A95,
A96, A97, Amslsipggc Nmb)mamo@ee sEoSolomapM-Iarbal, Nawee Biotesh InFP7) A108,
A109, A 110159143 Iworodoi2oamae2; adenerdent ISYL.f Nafire Bittech Rer(26@eix3ed from
t he group Cf isting of: ,,alkyl, (Co- CBo) al kyI cycl oal kyl,
cycl oal kyl a :Ei“l) het er ocycl yl , het erocycl yl al kyI aryl, ar yI al kyl ,
het eroaryl, heteroaryl al kyl" and wherei n al ternati vely A7, A8 and/or Al6, A
17 ard/ or ABSo sé@@abottiérmewABBmatdvharein/tbe anit®dy 4B sngtuse (1885 JeASBEand/ or

A60, A61 7 / A93
and/ or Aggnfgggr ﬁ\%%l/) 1“&9%%%&0{&%%% d"% grasa(ﬂ% gﬁa-wbeééﬁgd?%%%bldgg‘% A 109
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i ndependent |y from ut ed wt e re i dentical or
di ff erent shﬁzﬁﬂﬁe 1% ?f’m ng‘?rn evp%{{ﬂ‘ebd?lpﬁy\(% @08‘% 34’ ety Jr’sefl t‘

[ ndeoondentmunﬁhl df Imdmu@ologicab Ni&thbodsd 8 p& r(deoi)l §5-04; Wu,2C., oet 3, aNdturdre
physiologic derivatives, prodrugs, sol vates and

st er eoi sone t%/%e?%wa}?k%égéér@ m xtures thereof in all ratios. The object
of the present invention has surprisingly been solved in one aspect by
provi di ng cAbpudnfymatcesedinkgrstestheotonubathe japlibadyeease AMigANWSIIIgEs igG Rer

i ndependent iP-(e.g; SEE9) oPto fuseld -twh(IFBD) fragments or
-C(O)-C(RG)](%/[X-,%@%%ndm%@e A ng i s independently sel ect ed fromthe
group consisting of "-C(O-, - C(S) -N(RIO-C(O-, -C(O-NRL 1)-

-0C(O -, single bond"; Y2 is independently sel ect ed fromthe group
consisting of "- C(R12)(R13)-, -O -N(R14)-, -C(O)-NH-, single bond"; Z1l is
i ndependent|y selected fromthe group consisting of "O S, N(RL5)";L is

| ndependent I y sel ect ed from t he group con5| stl ng of the ‘group con5| stl ng
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OC(O-X 3, -O(O-0OX 4, -OC(O-NHXI 5, -0-0(07"X16X17, -OP(O) (OXI 8)(0X1
9), -OSi (X20)(X21)(X22), -0OS(0 2)-X23, - NHC(O-NH 2, -NHC(O) - X24,
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X99, X100, igial %10120“0)?12??3 ¢ enpgen-bingdis's B(fé%n cuiprising) thsee Qg 9 R 10, x
111, X 112 gagméedtsepentienédcy diticreoesletitloby e rcosmdotiaf attuétnmeymthiich pro

150 b A o A (s

het erlgar y| ateltxyd/éﬂelz[tnluisprﬂhuflcelauntlbsaldnfrcsrElﬂratrﬁlmﬂeyl R, cmbaﬁﬁﬁmntbﬂ@mrmvd ahd/ or
X29, X30 an 3 r 2 and4Ge ANAART in*Brrapéefc aRE/ AagntRe X61
and/ or X77, Bl hry B ard g&ﬁ%& C%ffmsd/agé( %9 90 and/ of  X92, X9 gﬁ&%d?or X95,
X96 and/ or Xgthodscianethed 6f SRATNE KPS eé?fHYaHV synthegjzing imiers Which#ig or X

111, X 112 rigiedaesh aiviehst ohe @REfeREin GasulfadeSiinkiaé from difticey Which layé fiot likked ei n

?ﬁé'e;iEﬁL'eﬁt P3 ¥ gt et ain ShsoBBobiage Btk RHBHE SRl Behle car or
di f f ex0ent stylpsi bf pkﬂypsptl‘dp imeRas rd@ﬁne&m UBRR0000165782. Rispefidic tRi®/alaRt 1, R12,
R13, Ril4, e&og At vsqoo%egtuy 5gg9 r@sé’aﬁﬁ‘?ﬂéé?&{ a@%o%?és%ﬁ RE: LRELGE oup

con3|st|ng ependent| group consisting
of: "(i) . ﬁymno@éranugﬁu@ndmg@gemgmoﬁydmmlz%l/m342cyc| oal kyl al kyl ,
heterocyclyl het erocycl yl al kyl , aryl, arylal kyl, heteroaryl,

het ﬁbragig)" al\/hﬂﬂlspebﬁ'coﬁiﬁﬂ' mult'fva'léﬂt antien bﬂldm ides arel\Geport\éH dn - NHAL

_ COOH - e Mﬁ)§997/8®%8|q E)d9<96§6%§959’3 repc&sogo%onltgzﬁ)so Wécah_(/o'%mgg AG.

C( O)A7A8, frofir AfdnoelOfhal #htibodiey of thie (IgG=cldss ®RhicB,bidd t&)the sarhe Abtigd)ic b- A12

7 op 0 ( By PRG 5 R ) F&heg&% Siifg: ORebnlhie "G, 5N

- NHC( O) - A24monbigsal( Gntibadies - NHLhC( omdﬂt)s cmHa@@l@yn Nirez2geported  in
-NH C(O 36A37,
NHS?(O )2 %@99 g%é;&l&% Aﬁ%@%%gome}gp‘ &(ll oNﬁ:eAI S (él;d%\%}gt? @%L@%&IA

2) NH A44 BQ@Q)WMBM!BOYC gnpuppglobyln mm%b@&%‘)% dgogether to
Si ( A5ﬂ) ( A5 1)eiAPAknt orfK Nl albfid I8G mEIcdiIest)SHEkp-derivéd Mtibolliddadd efginCridiil - NA

d%ﬁ o0 - NAB@h@ 229598“5?@%& *’5&9 )c5fp‘i\‘f%g@‘“ 85 %Wﬂg& gérh nogi @30 treat

- N(- C( O - NAGBefdeAnBERRin infrferGih @)mfﬂd—ﬁlm’m_)S(p%ﬂ(@pnNAﬂﬂUSZQQSwl003%”9)“3 A74,

I-\IAE:(8 §) -O 02573? repg&?%)d}%@gg &gg&,%}ﬁ( g@?%é@ltga ?ca&'@%f% ecﬂ% Q}lﬁbédles

- C( O>- NH- NAB&A8Zch m@(e@)ule targeRie gonstrucy &y SGFEa\RS Agarrier Dt‘:{@ ONPmNAnggs
- O S>34NA94 tibGkifeh. @E@trcgicfgz%ne%@brsgééﬂic %ﬂrazfalen%@bcﬁﬁ@ arbHA98,
C(O) C(O) WAOSAT00 -C(9) C(O-C(S)-O-A 02, -

o(S)-C(S)-O- Al 03, -C(S)- C(O) NH2 Q(S)-C(O)-NHAI 04, - C(S)- C(O) NA
05AL 06, -C(S)-C(S)-NH 2, -C(S)-C(S)-NHAI 07, - C(S)-C(S)-NAI 08AL 09,
-C(0)-C(S)-NH 2, -C(0)-C(S)-NHAL 10, - C(O)-C(S)-NAl 11A1 12": Swherein Al
A2, A3, A4, A5, AB, A7, A8, A9, Al0, All, Al2, Al3, Al4, Al5, Al6, Al7,
Al8, Al9, A20, A21, A22, A23, A24, A25, A26, A27, A28, A29, A30, A31l, A32,
A33, A34, A35, A36, A37, A38, A39, A40, Adl, A2, A43, Ad4, A4S, A4G, AAT,



and/or A 111, A 112 respectively together can also form,, heterocyclyl";
wherein optionally above substituents of substituents group (i) can in turn
i ndependenOl2910f¥185fleach ot her be substituted with one oPCEHP2010MEI903 cal or
different substituents V; n is independently 0, 1, 2, or 3; and the
physi ol ogi cal |y acceptable salts, derivatives, prodrugs, solvates and
stereoi soners thereof, including mxtures thereof in all ratios. In a
preferred enbodi nent, conpounds according to formula (I11) or (lib) are
provi ded, whep&ited acmdpﬂyoommorlmW&zqmalmaM (stabjlizad tdedinganblsapes: Y2
|ndependent i S bond; e L, Z1,
B R1, R tlhg%f et S dof s sl SEED %gqusp% 20 O%f‘?g% rel‘;{‘g’s( Ib) as
def i ned sum)amtlhmw fohaaqsh:ympulsm@su@l& waacEép&SaEﬂﬁ f@amests derivati ves,
prodrugs, solvates and stereoisoners thereof, including mxtures thereof in
all ratios. Wld]Z 89;4@:49§ rr@ﬁlt{%ngogﬁtm%B f&ﬂﬂ?%aﬂﬁeraﬁﬁ%dieggmh%&ﬁcm& ae
(la), (Ib) defi ned supra a bov referre

embodnent saféllbé ISP OYQIARIERINEVHRICe (O - THOEE | ifa pEFR: n‘gﬂV Ber tp"giﬁsa

cheni cal grgyp0e£0ETIEN rblated th besptifie PintiDEd) ﬁlblelaﬁllewhuﬂﬂlﬁinﬂ h€ members

physi ol ogi c table salts, derivatives, prodrugs, solvates and
stere0|son€&§L¥ﬁgﬁiB mPﬁ@Pﬁ&lng m xtures thereof in all ratios.ln a

further preferred enbodlnent conpounds according to formulae (la), (Ib)
and (I1) orVV(Cl\Ztﬂ))O%lslm(Ah)edelswprm aand:oatbdnmiom gfeampyevitndei medt HER e

provi ded, V\%é%% fgﬁ( ?&ﬁ‘igg@{%{%@ﬁﬁ%ﬁ@&ﬂﬁ{ﬁ idn tf% y with Met afrd BGFR

-C(O-S, physi ol ogi cal | acceptable salts,
derlthlvesmﬁﬁﬁmmﬁ%gs sol vat es ‘and stereoi soners thereof, including
m xtures thereof in all ratios. In a further preferred enbodinent,

conpounds aw&ergd40 1119 f@élaﬂéls aeto( | %)Me(l tb)ltlaadieél | whieh ( lddogesas cdeflet ned
supra and ove eferred dlne ) IS

i ndependent‘i?‘g/“’%rg Ett“@ﬁmﬁrﬂfﬁiztaﬁ%n@? :[Rf uﬁegmdl?’specgcdnmbog es ifter
N(RI O) - C( O) alja with BybBN( & sddond an@erO) -, -S(O) 2- , single bond"; and the
physi ol ogi cal | y acceptable salts, derivatives prodrugs, sol vates and

stere0|sone$§ hﬂﬁsqﬁqheygghughng m Xt ures thereof inall ratios. In a
further pre onpounds according to fornul ae (Ia) (I'b)
and (II) or (lib) as defined supra and ahove prefe d enh are
provilded, whdimst #spegtiofi the cuaeldRRBIIONys aBispe Hé %h@&qCHDCBB%

aﬁcept ?bl e ﬁ)fih&rﬁan B Mahd/ ﬁﬁnl}]iaﬁ) [coMitet! g&nﬁighga fifst ailﬁdgai Blmdmgsmﬁat}mt .
t hereof, inclu xtures, ther ina rat|o preferre
embodi nent , SH?B%&B&%?%‘ é d0r bR ﬁ%"?@fnﬁdaé feicgﬁl zﬂtlﬁfn bm 'ﬁé] 150 {he#l i b) as
defi ned sups;&cﬁ‘rcdllﬁtbmch tpriafneanr edManbioatactenited lartbaq)sandubdi@d@ﬁ\ﬁlmentlbpdw Bis
i ndependent e t t fo,' )- 1
LT 2, 3] FoABopT hEhalipfBy: o HHACEE GURE' R0 ‘? { éﬁ%ﬁﬁ@é@%@?&ww ,
1H i ®0dazol 2 hoyts | irp- ?(4ﬂ@\hl @mnmnwsamnﬁemﬁ > 5&Sy|com2m(ed

chl or o- phenMﬁémﬁYz‘ﬁthﬂ’BP@-M&1b{|thea%'sérfbeto'f'aﬁﬂlb&l'&0”9t hy! - phenyl ) -t hi azol 5- I |
2,3,5,6-tetrafluoro-4-trifluoronethyl- phenyI 2,3-di fl uoro-4-

trifl hy ydr o-.b
il chl or o0 prlyne BRee s, B b v eSHipR i1t ydhd? L8, B, P drieslont, o
f 1 uor o- 5-t rbifspmﬁ@rmumdy seeifidally indinp ytb -Hirhann Betsl - Sy to, hamaetchMet 5-

phenyl - furan- 3- yl. I i.di n-
5-yl, 3,4, 50(3er1¥§11&%?%@ %%t'év% ;{}m%?){ Ef “éﬁl%é sqteg at rs@ cﬂ?@iﬂé b)n@fo}i%%%b fj

di chi2r o- phamyéne Bitigentbiriding s;wa‘hatrSpmlﬁmlbriyn@ﬁﬂlonlﬁmw Meg, 4- di met hyl phenyl ,
3,5-bis-trifluoronethyl-phenyl, 3,5-dibrono-4-nethyl-phenyl,

3, 5-di br onog &?é%bo&mémddfqﬂé Qfventior ém@aﬁlmyriyhm&l&noblgﬁucmmmm,
3, 5- dlnethoxy phe

|
trifl uor onetREgl 105 hgmfrg t?%‘\mang bipoﬂ@’-‘(ﬁt-otlﬂr‘?qn%mﬁ?rﬂB’iﬁ}n%ﬁ‘%‘ﬁf}?ﬂg‘?
br ono- 5- chl Bfn@irighﬂfey|that3spbénﬁlfmll135bfddumr e ByB-13ndhd drinl dntfgen-binding

di fl h -
3IChF8;8 2 ?%¥%PU%?8%§@%PQH%%enyqgmgpﬁﬁ¥oro 4-trifluoronethyl - phenyl,

3-chl oro-5-fl uoro-phenyl, 3- chloro-5- trlfluoroneth¥ pheny
3- chl3$r o- phbmngre exebddlmsntcpmhe invientiom saidrentikndy-ip A davalent, blSPGClﬁc antibody

3-fluoro-4- %&Lﬁdﬂﬁ& RIFRANY fo IRISBYEL B3t Lﬁdmmméan & Meft CHABASRE Byb anheRy! |

rifluoro oxy=-phenyl, 3-trifluoronethyl phenyl

3-t

4- (1, 2, 3-thi adi azol -4-yl)-phenyl, 4-(1 ,2,4- trlazol 1-yl)-phenyl,
4-(3-nethy|-5-oxo-4,5-dihydropyrazol-1-y|)-pheny|, 4'-nethy|bipheny|- 2-yl,
4' - met hyl - bi phenyl -3-yl, 4-brono-2, 6-di fl uoro-phenyl,

4- br ono- 2- f | uor o- phenyl , 4-brono-phenyl, 4-chl oro-2-fl uoro-phenyl,

4-chl oro- 3-fl uoro- phenyl, 4-chloro-3-trifl uoronethoxy-phenyl, Achl oro-

3-t |quoronethyI phenyl, 4 chloro phenyl 4-cyano-pheny|, 4-
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and the physiologically acceptable salts, derivatives, prodrugs, solvates
and stereoisoners thereof, including mxtures thereof in all ratios. In a
furt her pwefzerwiasssenbodi ment, conpounds accordi ng to forcwEeeoipioedops (1 b)
and (I11) or (lib) as defined supra and above preferred enbodi nents are
provi ded, wherein: V is independently sglected fromthe group consisting of
"hydr ogen, al kyl, nethyl, ethyl, isopropyl, halogen, -F, -Br, -d, -CN, -CF
3, - SF3, -CCF 3, -SCF 3, -OCHF 2, -SCHF 2, =0, -Oalkyl, -Onethyl, -

S-al kyl, ¥ 901ﬁ|&1°h@)sﬁtes tH‘dOsﬁemﬁ@ll@)blﬁd 6 hinyhri ElrbBrd addeoTWIgﬁh{bgldmg ISIye
acceptable salts i va sol vates and stereoi soners

t her eof , %FW H&%’ﬁ&?\?%!?‘ﬁ%&b%&#n all ratios. I na further preferred
enbodi rrent conpounds according to fornulae (la), b and (1l1) or (M) as
defined supPae asmcabbihe ipvetionried bgsm@cﬁpra@hbgdyaﬁr@cm y pelingibhwng m s

i ndependent t%)Boh a?ldq{umzan aMe c'o%?i@ %daeﬂPslt Eénf%enlblﬁﬂmg ;site thét dpedigieemdent |y

O 1 or 2;an hysi ol ogi cal | eptalesats

d
sol vaes anbinds @r@ﬁﬂ%‘bﬁﬁﬁs taﬁéraeSSFondi HEIZERPHYIRE %f%?’@gsrf{e\é@rtcéﬁgﬁq%(?l s

ratios. | n gurhad e, tHaedceeried iethapdi nent, conpounds according to fornul ae
(la), (Ib) and (I1) or (lib) as defined supra and above preferred

TN 0O S s e nafall bRl tﬂer*f*ﬁﬂ%@"%ﬁ‘aé%ﬁé” sel ect ed
fromthe group consi demaig ac¥ DR3K(r€}ion ofSEJQ:IﬂjdﬂOc(l@))a CD.P@(I%
P09 SO 2 . ShodreNeens andélcbmm@ga%@lged b @19, Banusn the

EESF%%S"SFE Y sl 5. e cha gb e ep I, o rsEn B NG S L)
1Hi midazol -4-yl, 2-¢Hrohl &gﬁmm@m D #r0et hinkatCDR2DIregiol bf SROQ(ID-
chl or o- phenyl )-cycl Oﬁl ?f 2-(4-trifluoronethyl-phenyl)-thiazol- 5-yl,
2,3,5,6-tetrafl uoro- falnﬂoromet hyl - phenyl, 2, 3-difl uoro-4-
trifluoronethyl- phenydld sétoad dhtigahrtindiap z0¢ tompdsesyn thecheahy clzgid variable

di chl or o- phenyl {1‘%1%%1% ‘ﬁéﬁﬁ?‘éh rﬁglok ll;gF@Z@N@ fzbu C?@fl—b)’éfuﬁhﬁ“y' 52.

quor05tr|quororre I ndazo

phenyls f ur an- 3-yl , ZSEQ’IIDjNQZOyand EBCPRJHFHC@OB%@@:Q/IQ : M otbiAdhe di n-
g|>c/|hI o?o4pﬁeﬁl;: " uorgéﬂﬁgﬁr‘grxébﬁ@ﬁaﬁﬁ th FRIBSEGIENO: 32,2 yl phenyl ,
3, 5-bi s-trifl uor omet RN of HEQ Hg&%nr% X%WWWO&E{&EIQ

3, 5-di br onmo- phenyl, Ri-3di chl or o- 4 fluoro- phenyl 3, 5-di chl or ophenyl ,

3, 5- di met hoxy- pheny th he

trifluoronethyl 1bi ph@‘ﬂé ﬁ;)% FEG%M]BF&%S% c??“???eusdrrlg}ree}f éghalﬂ Van?ble
br ont2(6- chl or o- phenyﬂomsth@BR%I-rfegmmrafSﬁlﬁb@NO 23c b CRRZHi region of
di fl uoro-phenyl, gbﬁl '2%%&2&3@9@1&1 reglon of SEQ ID NO:25, and i 1n the

30h|oro4tr|fluorone oro- -trlfluoromatﬁ/ i)eny ,

en};
3-chl or 0- 5- f | uor o- ph&ight ch aBIV lsrdormin 2 {GD

3-chl oro-phenyl , 3-fCpRA: A dnrdﬂ‘slmgmrmaowmﬂenmlLreglonofSEQID
3-fluoro-4-tri fI uor opet hyl - phenyl fluoro-5- trifluoronethyl-phenyl,
3-trifluoromethoxy- pl‘}g?& arl§-tr| f1 uor omet hyl phenyl , 4-(1

, 2, 3-34i adi azol - 4- yI )salﬁhemmld antigen-binding site comprises in the heavy chain variable

1,2, 4-1 | - h t -1
) - phenylrI azo met hgﬁwgbrﬁnébﬁﬁéfi (JI}SE;Q @é&enﬁ{ ? bitét
rono- 2, 6- di f | uor oSEQRERY NO:40banshn CRR{H isgi %rﬂnﬁn$%ﬁﬁl
hl or o- 2-f I uor o- phﬁgbﬂ{] chafti ¢ eﬂ'lamé)do?nglﬁ H@mm%%n of SEQ ID NO: 32, a

(

yl

b

C

chloro-3-trifluoro OX en ro or omet h nyl ,
chl or o- phenyl , 4- c{dN2 y ; élSﬁ éleN o}%ﬁﬁ‘?ﬁé@?}{ﬁhmnofyﬁ&fﬁ Y
d

f

i

a-

4
4-
4-
4-
4-di f4gior onet hyl sul feN(yI34phenyI 4- et hyl phenyl ,

4-f| uoro- 3, 5-di net hyl - phenyl 421 uoro-3-trifl uoronet hyl phenyl ,
4

3,

4-

me

-i sopropyl phe esulf n Xy-

5-di net hylg ﬁﬁ%ﬁéﬁﬁﬁﬁa%@f’ﬁ% Ige%&%b %%upyocreglr%é fhgghenyl) t hi azol -5- yl,
met hyl - 3-trifluoronet hyl - phenyl, 4-nethyl hen |, 4-

t hyl sul f anyl - pheny Isaid4irsi antigerhmding SIW-SpﬁqlgPalb’rbm@paﬂﬁrﬁﬁrényl 4 -
trifluoromethyl-bipheg lpngesvds,heév éﬂaﬁr{ uaﬁ{a%l@ﬁdd}ﬂimmmhen& -of SEQ ID
trifluoronethylsul fan f)en br ono- ben ran 2- cfg;l(aﬁ)z
fluoro-3-trifluoronetH Ili £Chaip yarAble ﬁB)E ?%Bﬁ%ﬂeo E
trifluoromethyl-1 H benzoi m dazol e-2-yl, benzo[1 3] di oxol -5-yl, phenyl,
tetrahydrofuran-2-yl"; Rl, R2, R3, R3a, R3b, R4, R4a, R4b, R5, R5a, R6, KI,
R8, R9, R10, R 11, R12, R13, Rl14, R15 are independently from each other
selected fromthe group consisting of: "hydrogen, alkyl, nethyl, ethyl,

i sopropyl, hal ogen, -F, -Br, -d, -CN, -CF 3, -SF 3, -OCF 3, -SCF 3, -
OCHF2, - SCHF 2, -Oalkyl -Orrethyl -S—alkyl, -S—rrethyl NOZ -S(O)
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4-[14-(1 H Benzotriazol -5- yl carbanoyl)-2-oxo-pyrrolidin-1-

yl ] - pi peridi ne-1-carboxylic acid 3,5-dichl oro-benzyl ester

4-[ 5- (2- w0o-2810311885hydr obenzooxazol - 6-yl car banoyl ) - CompCT/EP2010/002003
pyridin-3-yl]-piperazine-1 - carboxylic acid 4-chloro-benzyl ester 4-[5-(1
H Benzotri azol -5- Conpound yl car banoyl )7 pyridin-3-yl]- 6 piperazine-1
-carboxylic acid 4- chloro-benzyl ester4-{3-[(1 H Benzoti azol e-5- Conpound
carbonyl)-am no] -pyrrolidin-1-yl}- 7 piperidine-1-carboxylic acid 4-

chl oro-benzyl ester Nb-Ber#dtri azol e-5-carboxylic Cbnpound aci d

(L LLTS (4001 vor SupLI oS RSah)y OB AL BRI hede 1 -
rrolidin-3- -am =1 3" =54 un
g?ellr Ef)nyl ) " ami %f)] - p%/r¢mprcﬁema§hgdv}lch&7np/iaﬁeblbdbminlthcaﬂbmnqd @’I;CSSE%QHB 3, 5;1
i chl or o- benz es Doy, cgggpoun
[4,4" ] Dbipi per%/di nyl - 151 C?] %S 1%@5&‘0@% elrlllgﬁlltéezge;h) rredtfhanone Co 1'-(1
H- BenZot ri azol e- 5- caNPofydn - [ 4, 4' ] bi pi peri d| nyl - 1- car boxylic acid

3, 5-di chl or o- begyy! @ﬁ& Bfst Emégen(blhhlﬁ @R@&ﬂdcﬁ?c@il?bﬁrdﬁiytb(mﬁh)r Co

[4,4" ] bipiperidinyl-1-yl]-(4 -nmeth ¥1 dP @ £SEO ID

3-yl) - met hanone4- [ 2- @P&PQPC§QSB%¥Y2 aingiapg F(Sion“@H‘rrtﬁ‘Sﬁ?fH‘enceo Q
benzooxazol - 6-yl car byl apd aiﬁgmwhamlvadmn}ellonmhr] theispguendé o£SHQ-IDcar boxyl i ¢
acid 3, 5-dichl orobe ﬁo estgr 4-[ 2- Ox0- 4- ( 2- oxo- 2, 3-di hydro- Conpound
benzooxazol - 6- ylcarb ﬁ 16 pyrrolidin-1 -yl]- plperldlne 1 - carboxylic
aci d 4- chl or o- benzyl saﬂati;t;@pndla{lti?g@dvndlmgZu@WQCdian}medeI@rﬁpM@hd

ethyl car banoyl ) - pyrr g A,{Aﬁyfglg %iMH\% cﬂlnR}aB%lb%HﬁlnlﬂqE%cg%Mé bESEQID 3, 5-

di chl oro-benzyl ester enzotri azol e- 5-

car bonyl ) - pi peri di n-¥Oy5] andiap lighb ehajp vadabje %@Plﬁdk?ﬁq%‘e‘éﬁﬁ(&sﬁ%m

di chl or o- benzyl esteNods[4-(1 H Benzotriazol e-5- Conpound

carbonyl ) -pi perazin-1 -yl]- 20 piperidine-1 -carboxylic acid 3, 5-

di chl oro- benzyl ester 3-(2-Hydroxy-phenyl)-1-{4-[4-(3" - Conpound

t rifligor omeAhfarthbi aﬂpeayd;f ﬂhe identian i myHigpepifjseantibody hegdrdingithe imwintion
1-yl}-propa

C<:3.I’ bo;lyl ) - [Qiaﬂaﬁ?ﬁzﬁl per| I PEE%SF%% %PI l&g@g%ﬂgt ﬁyl phenyl) -

pr opan- 1- oneConpound 1- [1 '-(1 HBenzotriazol e-5- 23

car bonyl ) - [ | 4orjeoi gmbnstitngitnysaid] - Bispecific (aptibpfyr acooFding| heetinysmion is
1-{1-4- Met ydracdersZd IQQH&OW ahﬁwdin@rgw&is IutedphERM éugbhbﬁdiﬁlae -Asn28%
car bonyl ] - pi 551[“ din-4-yl} g 0X0 %,r ?.}H:‘:ar bg% acid
(1Hbenzot r i ¥A61C Y@WO%P @cﬁs‘? ltE‘ & ‘?S"?fazol e-

6- car bonyl )- piperazin-1 -yl]- plperldlne 1 - carboxyllc acid

3, 5- dicchl or abfinthyt agreteof the| fvérition Benaudeit azwl mblecule encoding a chain of

yl car banoyl - RYI i n-1- yl]-piperidine-1 -carboxylic acid
t et rahydr o- %zﬂ%ghsé %’(aﬁt%d& ester 4-[2-Oxo-4-(2- pyrl di n-4-yl - Conpound

et hyl car banoyl ) -p rroI idin-1-yl]- 28 piperidine-1 -carboxylic acid 3,5-
di chl or o- beRtillifueressperiy af theBaYEAONi a5 IPBABNASERERGh FPPOTHMD SURETISINg

3,9-di aza- spj; a%ﬁs‘%eéhe%ﬁﬁadse sdid &SP thmwrltﬁe @htehent 5fdmcd&kqnebsaz)!'l est er

4-[ 2- Ox0- 4- (2 yridin-3- ound rba I I|d| yl.] -
pi peri di ne- $a1¢ g’éﬁpﬁﬂﬁﬁlai“&‘g goé maﬂ}’g’ﬁﬁ% a“%eeélf \é Al Ffrea{}ﬂent of
H Bergot r i az@icer, % nﬁﬂmﬂmthﬁleambbtoaﬁ/bz}trqm peﬁfexﬁg’lfrémybdnc_eﬂby_ administering
pi perazine- :sl'éig %Es%(e)c):cl lclarqtllgio%yqo(a a?léntqh?lnal el of Q&&%@aﬁﬂéﬂtqe

As EGFR, and c-Met are part of a receptor cross-talk resulting in phosphorylation
and activation of the downstream signaling cascades and due to the upregulation of
these receptors on the cell surface of tumor tissue (Bachleitner-Hofmann et al.,
30 Mol. Canc. Ther. (2009) 3499-3508), the bispecific <ErbB-1-c-Met> antibodies
according to the invention have valuable properties like antitumor efficacy and

cancer cell inhibition.
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human ErbB-1 and a second antigen-binding site that specifically binds to human
c-Met is characterized in that said bispecific antibody shows an internalization of c-
Met of no more than 10 % when measured after 2 hours in a flow cytometry assay
on OVCAR-8 cells, as compared to internalization of c-Met in the absence of said

30 bispecific antibody.

In one embodiment said bispecific antibody specifically binding to human ErbB-1
and human c-Met comprising a first antigen-binding site that specifically binds to
human ErbB-1 and a second antigen-binding site that specifically binds to human
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Another aspect of the current invention is a bispecific antibody specifically binding
to human ErbB-1 and human c-Met comprising a first antigen-binding site that
specifically binds to human ErbB-1 and a second antigen-binding site that
30 specifically binds to human c-Met, characterized in that said bispecific antibody
reduces the internalization of c-Met, compared to the internalization of c-Met
induced by the (corresponding) monospecific, bivalent parent c-Met antibody, by
50 % or more (in one embodiment 60 % or more; in another embodiment 70 % or
more, in one embodiment 80 % or more), when measured after 2 hours in a flow
35 cytometry assay on OVCAR-8 cells. The reduction of internalization of c-Met is
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Further to antibody derived antigen-binding sites also binding peptides as described
e.g. in Matzke, A., et al., Cancer Res. 65 (14) (2005) 6105-10 can specifically bind
to an antigen (e.g. c-Met). Thus a further aspect of the current invention is a
30 bispecific binding molecule specifically binding to human ErbB-1 and to human c-
Met comprising a antigen-binding site that specifically binds to human ErbB-1 and
a binding peptide that specifically binds to human c-Met. Thus a further aspect of
the current invention is a bispecific binding molecule specifically binding to human
ErbB-1 and to human c-Met comprising a antigen-binding site that specifically
35 binds to human c-Met and a binding peptide that specifically binds to human
ErbB-1.
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human ErbB-1 protein or nucleic acid or fragments thereof or by phage display.

MET (mesenchymal-epithelial transition factor) is a proto-oncogene that encodes a
30 protein MET, (also known as c-Met; hepatocyte growth factor receptor HGFR;
HGF receptor; scatter factor receptor; SF receptor; SEQ ID NO:15) (Dean, M., et
al., Nature 318 (1985) 385-8; Chan, A.M., et al., Oncogene 1 (1987) 229-33;
Bottaro, D.P., et al., Science 251 (1991) 802-4; Naldini, L., et al., EMBO J. 10
(1991) 2867-78; Maulik, G., et al., Cytokine Growth Factor Rev. 13 (2002) 41-59)

35 MET is a membrane receptor that is essential for embryonic development and



(1H Benzotri azol -5-yl)-{4-[4-(3" - Conpound trifluoronethyl-biphenyl-2- 125
carbonyl ) - pi perazin-1-yl]-piperidin- 1l-yl}-nethanone 4-[1

- (2- Oxo- 2¥yB2didmydssobenzot hi azol e- 6-carbonyl)- Co PCT/EP2010/002003

pi peridin-4-yl]-piperazine-1 - carboxylic acid 4-trifl uoronethyl benzyl
ester 4-[1 -(2-Thi oxo-2, 3-di hydro-1 Hbgpzoi m dazol e- 5-carbonyl)- Conpound
pi peridin-4-yl]-piperazine-1 - 127 carboxylic acid 4-trifluoronethyl benzyl
ester4-[1 -(1 H Benzotriazol e-5- Conpound carbonyl)-pi peridin-4-yl]- 128
pi per azi ne-weowal heatiplgi Hepﬁtbdyta-gr(bwtlhfﬁaclor OHETN ds thebany kinowstligand -of 4h¢ 1- (1

lf' 5’?? th E I:%a%%:,[e Feceﬂtgo Wuor Okﬂﬁ’l% %pr@és@g rﬂ{f %ﬂs of lelnfﬂl{l%?ro‘i‘é'irp witife
- ( 1H Benzot expaession- 6f HBFpisurestrictedotm gels plf pefcseachmalyprjlglm péarosz HGF 130
1-yl}-3-(3, &ﬁﬁl?@&ﬁ%éﬁgﬁ&q&é BRRRN Ib)o'loélEQFx‘@éi')o;iseSQHQ (ﬂ)ﬂ[ﬁéﬁ\fei‘y give rise to

H Benzotri azo - car peri di n- 4-
pi per &zi ne-a- R?Q@BBM}‘F‘P?Y“aé? dn‘iaS(VL? geyith cf#@oﬁmﬁhé\@r) acfivatipn in cancer
, 2, 3] tri azofeorfelatid W’Eﬁ")ﬂoo?%r@%&rs[ Iwhéréd éﬁeﬂ@ﬂtljatdctlaé QVI(E’I‘SmggdﬂSDQUﬂﬁdr

b | dj 1- b d
f ?.rffﬂﬁré CRyih RERGH & Y DleBRESEly G ety B SOy 4B R Vit pound

car bonyl) - pmnﬁem,l :lm(ﬂ.eadc]ef porpad t(dbther bBfins (metastasis). MET is deregulated in

1-yl }-3-(3,
H- >Iéeilzot I(‘I azSP\é ’gleg(rzogr I?‘ gl{]ﬁ Qﬁé%) mc}ﬁ@ %%a&né%rsgjl}gﬂé%f’l rlllgg% S(tzoa{rrl oxyI ic
aci d 12- et baghst2phd boun. oNoengl ymnﬂwlsteés te MaqdlprqgfnmrB@q«\léo%ﬁr%ﬁle Tg-

Conpound cagjf Bydl%)w@,'tﬂgsre' déllﬁ"télgbév& 1nv41§5e19'19%‘%@&&8%&6@@"&@%%%@5 af hiel
[3,3" ]bithiop ester 4-[1- 1tB§I?)ZOt“ azol e- 5- geg ound

car bonyl ) - p?rp d)rurﬁgmepqt? da@%edptil%e%alil.%ea BGX§h CRICSE Pl
, 3] di oxol - gttﬁbhglﬁttbﬂ_]a&éﬁl%rabﬂrt{/) of nérlhmdﬁsi'%ﬁﬂedm@rtd) axress IE TCand éhurs] bgcometz) :
p|pecraazr noen- ai r pbeor xi dyi i hydr o-benzo[ 1
, 4] di oxi n- 6 Wﬁ‘#flﬁg%%ggm Tléﬁ}elrﬁ%dq ﬁgezr S?lte%m]tg? b%dyg(4 {4 Conmpound
[2 (4-trifluoromethyl - phenyl)- 138 acetyl] p| perazin-1-yl} ﬁerldln 1-
yl) - eltShanon’@hdarﬁtﬂgen(lﬁnmngis&mdtem@z«ﬂw Igayy ch mmdomalns (V ) and/or
acetyl)-pip tlb%'dgE%HV };ﬂanE 'vgl%lﬁ@ 'd%amlieLi tha ﬂ)@&)ﬁlchl?y EﬁfdQO human c-Met

3, 5- blstrlf uor o enzy ester Benzotri azol - 5-yl. -

Conpound aceany|be- Eé@qoﬁ nﬁ&nylﬁn"p‘f‘beﬁn&z‘i%‘? i‘ﬁ@oﬂ!‘eéa% Frike aecgd‘"
(3, 5-di chl ougeswy292, anidsZ;476, mBenzcwommmam) 1 W@20a4/1@1660und

L2725 b1 =gl bbb 4B A5, e AE b BESBIBLRE! R aBasoisy
Conp@dnd ph®&©yRPOHE2EFAI] - i F)HOaZOOWODNB’} b)L4Pomi pewi dnlme:-Met antibodies
o2l ) 3AR5E A0 35U ndic il i mEBED AALE EREOURE Sthelhe human

car bonyl) - prperazi eri dine- car |c acl
chl or o- 4- t r fti- g@ﬁ@rmowwrn@ vyacxégt &agmer[taﬂ(eleqﬂoséﬁpb@gq dspe- 5-
carbonyl ) -pi perazin-1 -yl]- Conpound piperidi ne-1-carboxylic acid 144

a % 3, 6t tet Aafdrﬂhef aspte tb bf tHd uee/itH Rya ’oi%@&iiﬁl: aBfb&ly dpdcifically 1bmdmg to .
enzotri azol e- 5- r i raz C xylic
acid 4- chl WBa‘?S%t"Pﬁal EWPXW%'PE’@B %@ﬁfﬁ gl?%‘gr C% {B a%%@i“ bﬁ@g}%fﬁ&r H}fﬁol e-5-
Conpasnd caﬁﬁmfﬁda)lypbmds itdi hummyl ErbBL 1 Gargli pesaz)ndearﬂt}geamm«yglmteamad 3-

g;?gg;]gl- ;: t”p?;%eg}, cgﬂz%ﬂldg%é Rliman C Wi onb-BRR284 [ @Zo! €- 5- Conmpound

1) said first antigen-binding site specifically binding to ErbB-1
comprises as heavy chain variable domain the sequence of SEQ ID
NO: 1, and as light chain variable domain the sequence of SEQ ID
30 NO: 2 ; and

said second antigen-binding site specifically binding to c-Met
comprises as heavy chain variable domain the sequence of SEQ ID
NO: 5, and as light chain variable domain the sequence of SEQ ID
NO: 6; or



147 pi perazine-1-carboxylic acid 3,5- dinethyl-benzyl ester4-[1 -(1

H Benzotri azol e-5- Conpound carbonyl)-pi peridin-4-yl]- 148

pi perazi /woowanbstyl i c acid 3,5- di bronp-benzyl ester 2CIEP2¢12/002003

H Benzotri azol e-5- Conpound car bonyl)-pi peridin-4-yl]- 149

pi perazi ne-1-carboxylic acid 4- nethylggl.-fanyl -benzyl ester 4-[1 -(1

H Benzotri azol e-5- Conpound car bonyl)-pi peridin-4-yl]- 150

pi perazi ne- 1-carboxylic acid 3,5- dinethoxy-benzyl ester 4-[1 -(1
H-Benzotri azol eiip- Codlp GigdtAnti gerbbinyting-site ppedi fidatty bindifg talbbBpl per azi ne- 1
-carboxyiic acid 4- ethyl.-hen te Ben r Conpound
car bonyl ) - pi peri di n- 5° I§)¥T§esfgéx%‘fyp%raglz‘(ar?eg% do&réai;%the Se&l? ncE QFQEQ B

chl or 0- 5-f | uor o- benzWNO:Sstand ag light chah GrwbR;, Mmﬁdﬁr&@bmtolﬁﬁﬁmlk

6- sul fonyl ) - Conpoun CpupQIldln 4-yl]-pi perazine-1- 153 carboxylic acid
3, 5-bi strifluoronethyl - benzyl ester 4-[1-(1HBenzotrijazol e-5- Conpound
car bodyl ) - pi peri di n- 8ai¢sgcondzntigerindingsite specifigably,bindipg tes-fyles-

br ono- 5- f | uor o- benzykorﬁPﬁ&rsﬂasﬂléa\r}(ehahlrammddneamh@ s@quéﬁ@%ﬂlﬂ@q

car bonyl ) - pi peri din-4 razine-1-carb lic acid ﬁﬁ onD benzyl
ester 4-[1-(1 H BenzotYi a? as hehtehig yarab! 899‘5‘8%%% seAysars o SEQID 1 156
pi per azi ne- 1- car boxyNG: éaci d 4- brono-2-fiuoro-benzyl ester 4-[1 -

H Benzotri azol e-5- Compound car bonyl) - pi peridi n-4-yl]- 157

pi perazine o r (1
H Benzot r i aéoﬁg&gl gllrf%ltﬁ(f{ﬂ%rsptg s%@gvgreg gjlrl}lhﬁ'%oalebﬁ{%}%y fit ff)aléic{ll]ar

pi perl@zi ne- gpito@ebok yan cintgeni tl!l.f518 antibedies, 4 farr |ef<41rnblleor%§ hiponpEeeific. est er

(1H Benzot rigg mfi_’c )ﬁllt}bo{ifjes[ ‘ﬁcé&dmgoc@p(ﬁé' meﬁfl&ﬁﬁrebﬁﬁﬁﬁfﬂérs Qﬂngh Gavdenyl ) - 159

pi perazin-1 -piperidin-1 - one 1- L& H Benzotri azol e- 5-

Conpound caﬁl‘[g%’ )ANSEERPINGiNE &psﬂl?%?spe\?@f{en an mﬁlb y Has fore fan oné

ﬁ Cg l'}-2- g 4b§p’ebfﬂcﬂ9,(rjmﬁﬁéd@@ﬁtﬂﬂleﬁmme)smz@tﬁmw’tﬁ!&e(ﬂ dilvlth(a&iﬂ'gie antigeh, @-wiithydr o- 1
npoun enzoi,m dazol r..din-4 RZLNe- 1 -

o boxyl 1o TOrGtensts, wiiedp: ABRBHENST IRbefgf bl pt hafRe 7 WS

H- Berigot ri aduﬁfeeerﬁant@mp,amﬂrh&{ltaswfyd;t)anpggeamqu -Met as sdcpnd adgepi peri di ne- 1

-carboxylic acid 3,5- bis-trifluoronethyl-benzyl ester

4-11-(2- Q(OTI%T %n‘fl' l?ﬁ/(ﬁfo pecHic’ hﬁf%@&% h@ﬁé@d%e@elﬁ @EI}P&EB/ in antlbod?/ that has one

pi peridin-4 era2|ne 1 - car lic acid 3,5 trifluorometh
benzyl est eff mO{eziv{ld@ng iltﬁeeéhféwmcazlw%t@ eé%%SIEIFRPeO the same antigen.
car bonyl ) - pi perazin-1-yl]-piperidin- 164

1-yl}-3-(4- Thf fdrmorv@rmghaﬂ useb eiyHin ﬂaqusLﬁrmn applicatioh da&)ééb- th& présénce of a

H Benzotri azo rbo peridin-4 n [ a

- car boxyl i c® 6?8&5%3“%“% 6‘?%‘)[19101%0?} §S50 9 11 ub]c())rdégcrr\ftg;ifr’q&)l?i bélrgl S?ﬁﬁ ﬂe

H- Ber2fot r i aﬂmvdelﬁ” ‘Yetrdratept’), apd (feexastalant!-dehdte tl@fc)pq@smp at I\M@bmldlrtgi$lt€0xyl [ c
acid 3- bro rfd?ﬁgrpélfégrﬁ@%)bgm r%eﬂég lre%%%ﬁ&elﬂ' ih%n aﬁﬂtb&iﬁ%@?&ﬁfe‘ agQl e- 5-

Conpound car era2|ne - carboxylic aC|d

Adi f | uor orreblﬁm@y ¢ b@rbpﬁl%%ﬁ@rﬁmg[tp the 1n‘1q1113@h§’@t‘1’t| %?zsbl @Vﬁlen@cﬂ%dﬁ% ¢

car bonyl ) - pi@@hlef br #mlitl val o8 (ePd. p%tﬂ;omﬁe breashuiehty. acid 4-
di f1 uoronet hyl sul fanyl - benzyl ester 4-[1 -(1H Benzotriazol e-5- Conpound

carbonyl ) - Pl era}ltqée%-bm&ng site of an antibody of the invention can contain six
25 complementarity determmmg regions (CDRs) which contribute in varying degrees

to the affinity of the binding site for antigen. There are three heavy chain variable

domain CDRs (CDRH1, CDRH2 and CDRH3) and three light chain variable

domain CDRs (CDRL1, CDRL2 and CDRL3). The extent of CDR and framework

regions (FRs) is determined by comparison to a compiled database of amino acid

30 sequences in which those regions have been defined according to variability among

the sequences. Also included within the scope of the invention are functional

antigen binding sites comprised of fewer CDRs (i.e., where binding specificity is

determined by three, four or five CDRs). For example, less than a complete set of 6



169 pi perazine-1l-carboxylic acid (R)- 1-(3,5-bis-trifluoronethyl-phenyl) -
ethyl ester 4-[1 -(1 H Benzotriazole-5- Co carbonyl)-piperidin-4-yl]-
pi perazi EoRowankHRyl i c acid 2,2,2-trifluoro-1 -p-tolyl PCTAP2010/002003
trifluoronethyl-ethyl ester 4-[1-(1 H Benzotriazol e-5- carbonyl )-piperidi
n-4-yl]- Conpound pi perazine-1-carboxyhyc acid (S)- 171
1-(3,5-bis-trifluoronethyl-phenyl)- ethyl ester 4-[1-(1 H Benzotriazol e-5-
carbonyl ) - pi peridin-4-yl]- Co piperazine-1-carboxylic acid 1-
(3, 5-bi s-t rCDRymnayed fufticiphefoy bjndieg. iy lsomstcasesda [VH 01 a WIBdomeinrwilzlod e- 5-
car bonyl) - pslul%lrilegtl n-4-yl]- Co piperazine-1-carboxylic acid 2-
nmet hyl - 5- ph_eny'f.- “uran-3-yl methyl ester 4-[1-(1 H Benzotriazol e-5-
carbonyl ) - pi peridin-4-yl]- Co piperazine-1-carboxylic acid 2-(4-
chl or o- phenipl )prafemed hymbodineents, - Bntijedies hgf thst érvention ( furthepe §OBPAFGZOI e- 5-
Conpound  caghamyddothilinebbditdht Aepohs ok’ Endiopenarl Hmbnogabltxtdssesasf d 3- (4-
chl or o- phenyl ) - 2-'0x0- oxazol i di_ n=5- yl met hyl esltgr lw{jg%l E
- (1H Benzot Y183ty |08 8L leyApagiebuliay %Wﬁ)méf‘ﬁ"erg i el lgfss JePerand; 1RE 176
é;) yl}- 3&( 3, g%@ps@ﬁtahﬁ,! -i@hg:laybg)sz blﬂtlgm_— ndngAlL- {libi;{ Subtiypésd. Benzoprdéfezal e- 5-
npound car bon - pi_peri.di n-4: - piperazin- :
1-yl }-3-( 4-?‘?&?‘1*6%?‘8&&%999@%85@4 5“% ?‘Et % 351?8%%&%_‘} (dpmajy structure of an
H- Benzot ri alpcl Qtpg)-annbx_rdw byl I)as[ibpea;ntrgenbmd}l!lg s?@pﬁ?@umdccomphshed e.g. by
pi perazi ne- -G Yy [ =Di-S5t ro. - n -
cycl opr opyl ﬂ%‘éﬁ%r %1@3@@0‘%"5@ ﬁgl{gg?) "?éllﬁ% 48@[%2-(?%3 %SSE _géur?ggﬂ Vi
chl orl§- phenfagment 79 & yinglsp elspariao HPpeHgH]Y. pindiigata FMat-tp) sithsr ge Nuph- 1
Cglr %Ogglt ;lagiegmﬁeﬂﬁ%{v@: &Zlilglﬁ‘cﬁaial_miliggﬁht%olﬁg's écigaau;t binding to ErbB-1
- pi per azin-1- - pL. peri di n- . - - . : :

5-bis-trifl YPSlrdb‘?ﬁat%}Pﬁ%@'hy ﬁ’jﬁ’e&@ét ARtRpdy. %%y \ tfa(vff% BfpssitG Agbads:
Sor’r}:)i)unN_d(g Aﬁfﬂn@ﬁy&ly -Inglekeabispeclfiy,l Bivalepesrtibodies Jagainst human ErbB-1 and

-yl }- - Ol Q-\A-TE ) - i - -(3. Z i e- 5-
Conpound ¢ aﬁ‘l‘o% _ ri/ chl\-%ﬁty ? (tr”g%g@jﬁg %@éf ﬁ%ﬁu?}‘g’gi?gghrq %éﬂitééﬁ %é}oggs) F&Q I‘IIS)% P?ngz %
- car Béxyl i cdesciibedd etg: iih| BB O30R436y19, Heh97024864.6r EP-Q702¢ iﬁd)rzRglﬁ’ﬁaIder c~

Conpound beﬂéB%&%&ﬁ%&.%"(i%' 317-688 WP 96/0987014-MedchRAPEA REI RE-al., -
carboxylic acid 3-chloro-5- trifluoronethyl-benzyl e thr 3&% %}

- Benzot ri abatvee Biotesnfo (5L &7 bR} ALYl Sricdih. 4} Biok 230 (1967) 26-

pi per azi ne- 15 as®EPQ8YO40Adci d 3,5- bis-trifluoronethyl-benzyl ester
4-{4-[ (1 H Benzotriazol e-5- Conpound carbonyl)-am no] -cycl ohexyl }- 185

pi perazi ne-J, -carbqoxylic acid . benzyl gster.4-{4-] b 5-
Conpound cai.lb%%wl)s- gﬁ"lnﬂgl]opglyﬁng’ﬂg&y?’} -m‘l%lopl}aég?t[ééq]d e-o%nébégfror t)%/ﬁllsgd aci d
3, 5- Mi s-t rhdreimordferttdyd poepazatione of emtibodyt-nigleéculesBef zotsitighe gineng -acid

car bonyl ) - a&ﬁj%@ﬁ&ycl ohexyl }- Co piperazine-1 -carboxylic acid 3-
chl oro-5-tri oronet hyl - benzyl ester 4-{4-[(1 H Benzotri azol e-5-
car bonyl ) - am no] -c%/c%l ohexyl }- Co piperazine-1 -carbaoxylic ac

trifl uor omet hg kS Hprd%%/w} yedgtersaoan. qniibogly SamPHEIngE £, it % é@ﬂ’i‘pound
car bonyl ) - aj.nBndigGegida Xftbth-one source or species and at least a portion of a constant
region derived from a different source or species, usually prepared by recombinant
25 DNA techniques. Chimeric antibodies comprising a murine variable region and a
human constant region are preferred. Other preferred forms of "chimeric
antibodies" encompassed by the present invention are those in which the constant
region has been modified or changed from that of the original antibody to generate
the properties according to the invention, especially in regard to Clq binding
30 and/or Fc receptor (FcR) binding. Such chimeric antibodies are also referred to as
"class-switched antibodies.". Chimeric antibodies are the product of expressed
immunoglobulin genes comprising DNA segments encoding immunoglobulin
variable regions and DNA segments encoding immunoglobulin constant regions.
Methods for producing chimeric antibodies involve conventional recombinant

35 DNA and gene transfection techniques are well known in the art. See, e.g,



189 pi perazi ne-1-carboxylic acid 3- fluoro-4-trifluoronethyl-benzyl ester
and the physiologically acceptable salts, derivatives, prodrugs, solvates
and st er agD20mersssther eof , i ncl udi ng m xtures thereof i RCAIEP2¢180002983 For

t he avoi dance of doubt, if chem cal nane and chem cal structure of the
above illustrated conmpounds do not corngspond by m stake, the chem cal
structure is regarded to unanbi gously define the conpound. Al the above
generically or explicitly disclosed conpounds, including preferred

subset s/ enbeidiriganf S.Df, ethal. herrec.n Niitls cAasledSdiortisih a8l ( (1884) (635)-683d; (11) or

(l'ib) and hereinafter referred to as conpounds of
t he (preseﬁ@?g%%tglagﬂ%s}'ﬁz%gﬁgncl ature as used herein for defining
conmpounds, especially the conpounds according to the invention, is in

general basBhe tsumt Haimanized aftibofe' rafiraco anhedisnin ovhighthec framewark eorpounds
and especi ald @érﬂaﬂarﬁ QRAPRAHIAS regldiR" F@Dﬁ‘f hw@tséeatn%lﬁw toee%@ft&tth@n of

t he above corrgnun s of the i nvention al ways, _unl ess |nd|cate§1 E{lwse in
the déscri ptPBnobanimmunoglabylipgof diffrent ﬁéeqﬂﬁ?ltyoﬁﬂ‘ cgmpatedi 9gdat Phehg er m

"unsubsti t upent iffRiDglobalin! mea pwfér%ﬂp@ﬂlﬁhd'@eﬂitadlrﬁ@ine QDaUR g@ﬁﬂe”d)ined y has
no substltu nt The, ter.m

t,
radi cal , & Jragpe Fét@ﬂaﬁ unaan %ﬂ)@dgﬁgﬁqp[aﬁeeh} h%W%gizrg }%f)ﬁ%(’y(:al has a
pl ural i ty o$ee$ aelpstRieciends), Land ah, Netuec 83D (1 98B) 323-B2UsansluNeubictgeeVES.| s
i fied, | d
oot needC BURRG a1 PUS) 36£256 Ktk il HRRAIIRY oBireBBfa RBREL 27
groug$ haV|lt¢gretS¢rélqgr sfquences kecqgpizing ethpuppfigeas boted hﬂ@ven\f‘erntqhémelﬂ%f er to

acyclic sat yi@b@ids 0O Bk BF eHumYALar aﬁmlésa%eahﬁagéed B ﬂmeyprsa:nbr anched
or straight-chajn and prefera aléghave car bon

{0 |
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sec- dotyl, biedingbutyl, n-pentyl, iso- pentyl neo-pentyl, tert-pentyl, 2- or

3-net hyl - pentyl, n- hexyI 2- hexyI i sohexyl, n-heptyl, n-octyl, n- nonyl,
n-decyl, n-pRdegyl 'httngtp%ﬁwdy"nat &lsERARENH, lsntﬁ@efaee%lmcmde%ﬁ%m

n- |cosanyl n- docosan I, et hyl’enyl (vinyl), propenyl (- CH2CH=CH 1
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octygl . EstchcBM)l Huyomasf entitedidssca@ dlso adekydodu(kdon transgekigl arliamiscédgi. s for
exanpl e a e o] I , . 0 tsbutyl.
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rings, that(1883k a8h-388; Marks, {)Pef gt aby J- aloBiol. %3(19}%&5@;1?&79/ §g? 0
carbgg at onggchnifgescorct s1e] Byl C! adhcahd rmaxerret S, Bealpard aled adailible ot the

polycycllc Sy ste for e | e e cycloal ky fused to
ol yCY el e S Epun o fuar e Sl UGS s 9 Aot drds
possi bl e anAntib@dlesadmdrCmgen‘Ehdzrem( s[)lss Alle, (i(%d) 7@96;)artdhléoe:mc1p6ur¢dal df the

Qycronl Kyl ARG ERLAD 3ER0. Kl RRORDRAC AR AR e

cycl oal kyl Ical ‘

cycl opr opyl antrb?dleélmthtﬂmgct;@cﬂhepemryllon tb?(tﬁrﬁhel%wan aytihadyd |@§y45,ed dgesimoct yl |
cycl agecyl , 16y Chonf}pXEN¥lich GHEDAREN WM afNthddYd A ALl BhMthnt FpRACKS! | Y
preferred are C3-C9-cycl oal kyl and C4- C8-cycloal kyl. A C4-C8-cycl oal kyl
radical is for exanple a cyclobutyl, cyclopentyl, 5 cycl ohexyl,

cycl oheptyl, cyclooctyl. The term "heterocyclyl" for the purposes of this
invention refers to a nono- or polycyclic systemof 3 to 20, preferably 5
or 6 to 14 ring atons conprising carbon atons and 1, 2, 3, 4, or 5

het eroatons, in particular nitrogen, oxygen and/or sulfur which are
|dent|cal or dlfferent The cycllc systentnay be saturated ‘mono- or

T Y 1 o o . S Y N e

to 3



1, 2, or 3, and that of the oxygen and sulfur atons is independently 0O or

1. The term"heteroaryl"” also includes systens in which the aromatic cycle
is part oNoaotwhsssn pol ycyclic saturated, partially unsaCumebed/oezeds or
aromatic system such as where the aromatic cycle is fused to an "aryl",
"cycl oal kyl ", "heteroaryl"™ or "heterocyelyl" group as defined herein via
any desired and possible ring nenber of the heteroaryl radical. The bondi ng
to the conpounds of the general formula can be effected via any possible
ring rrerrberg@%ra&éreqdﬂpt@reﬁwsydccmldig:ad theEkneptias apecally ablregathdo Clonr yl "

are acridi I OX{ ben m oxol yl ,
benzof ur any nd'f)lgr?? Oﬁ?)g%r%% P%fl é bé/n &té%%‘gzt%qlggn@b%ﬂége%rﬁwrt@&p&%
benzoxazol ypartsqeusgbfreml kgG1 torlgﬁﬁélandfyt leGli/igbrézotiatiamly| , di hydr obenzot hi enyl ,
furanyl, furazanyl, furyl, imdazolyl, indazolyl, i ndoI i nyl, indolizinyl,

indolyl, i Sfrb@ l"frébroﬂmﬁlnant h§RiaP %hwdy"l SO6Hdl mlerarwé mtéx’fdéﬁltb nrdwde all
|soth|azoly I soxazol yl

nap th yri |ny xad |a azo
phena?i nyl , hyspam antrhodics that are REspatedy PYRFpsse r&rreir ng}ate béffi%r“h ant
purinyl, pYﬁ*r@Zrlsn)ﬁhoh RyAiradboliek isalyted toai myrbst q&wsrudln ay b, N$yoi GHQ cell or

DY L oYL TN G PR P Al PERE Yl it oo il
t riazinyl, ér mamki;ds exEmssetdhaslmgr apes@sbiodntt dxprgssien eertor rﬁxﬂeﬁﬁepfsd intohg t er s

“al kyl - CyCI | l‘égl Suc}fy%l?% ﬁ-bllﬁ)ﬂ; antﬁfcﬁﬁlr%yl'}avg%ﬂfﬂaﬁyaﬁh%bnstant regions

"het erocycl y -heteroaryl” and
"het difoar y| ml aklgear‘ramérfOMaTheareRqrnbm@ryd]ug@p@pbo%% @cg gdjag to the inventien

heteroaryl pig sashsdsged&d ikoad ﬁb@vs%ma%edhﬁﬂéﬁnﬁedﬁb@atkwd,,thbeatnahoca&d yl,

aryl and heteroaryl radr cal ci%’ bonded % ngrlcl)un %‘21‘ t he eneral
formul a vi aseanenger pf theaifflcand Viregiops g &‘ecﬁec@"%‘ PEGT &5 5° H‘Eﬂcgs
preferably @€ whidl Hativedaforaaind réfaeed r Mt gmhyé Vi ahdl|Woxgduenoes, t he
pur poses of this. i tron r hcal to above
et i t1 on FHaro) LBl sRBL b Re byBR sy, oflLE reRERRER) Ot .2
conpounds of the general formula is via the oxygen atom Exanpl es are
met hobdy, et Hbay Yvaarabilendqmaip'y (vaxipblestonaax of ailgbfprlt&pb&\f/L) ppaable Fegion of a

" Cl- C4- al kyh%}(/ chQﬁ\Y dshRed ng'eﬁ?@&x@té@léﬁé}iaéf ot pﬁﬁfrotfq’ﬂghﬁﬁrﬁfmeavyhﬁalher m

"cycl oal kyl oxy ' cloalkoxy r ose i nyention.refers
to a cycl oamkigh lrsa’élY(ﬂafF digetydn b ‘fBg %VE‘%H Y i ?Iﬁ ?Jﬁ‘gFﬂaThel O3 Ofied t o
an oxygen aigiablel Remah U@ﬁhﬁﬁdlhezt\@/ &Hhmscmbahadanefgehdsrel sreuveuralanfloaaniul a i s

vi a t heox n atom Exa es opyl- o (o]
cycl opent ;Pg%alnc%rpglﬂ%egﬁo& an&?/%%lghgﬂ{) P‘é(or{,gy‘gg/lg%/ooc@é}%éfyﬁP% Wredis
" C3- Qaxycl oacbﬂsyhmd,y ‘cohneatety hyhehnendilumeednablnbwglwfs"cwb@ﬂmalwtaﬂme term
"het |
eterocyc ?ﬂ;tr a nig Oﬁegfocorgﬂf{g})t b g@ﬁnmé éwn’r“s"ﬁdoﬂﬂa Besfh%étscohﬁ)rﬁmatlon

het er ocycl y ove |n|t|on t hat i"s attached to an

oxygen at omgndrihe @Ramﬁmﬂ@omw@nemsm%-smﬂtsrrréct@@né eCORS AR s via
the oxygen élﬁé?maréz}iélﬁﬁhQﬁelﬂrtl%eél)d[rfléﬂslcﬂiaﬂS’tlr@&‘ire Hyhth@ﬂYz[rﬂabd)ﬂiI reglonx vind

pi peridinyl axy, piperazinylo The ter or the.pur of this
i nventi on rg(frg’r toge e’éll"i"lﬁ‘réi’f3 éég‘ﬁ mé‘&“cgb“a IPEM%BB endte'flijﬁrgﬁo %?lﬁ i's
att acited t oamtibodyitgavy ahdlightldthaimCDRShegiohs ptaytd’rparumtpmb)a mdportent rple igener al

fornmula is yia the ox P ALy 1.04Y

1 napht hyl oéﬁf b H %ﬁ%@%@ﬁf%ﬁl gﬁ@d&srﬁgy Igéqé%enyﬂg% b Tr?e term
"het er oar yl ﬁ)eyéfofemrovlldearfulrtkms@a;ecbf)fﬁlhrllgveilﬁvlent| on refers to a heteroaryl
radi cal according to above definition that is attached to an oxygen atom

The attachmgil tdithst Gp&QRRAIS fsiSH" rhﬁnﬁgﬁiﬁ%lﬂﬂmé ftdrfof £h MitBbotihier axygen

atom Exanples are pyrrolyl thj en fur im daz 0
t hi azol yl ox§ntiggrebinding Sllfar‘ﬂg?fylusedog ‘% %.Srnﬁﬂ %b?‘@i/%? agi repi ggspﬁfégses of
thi s jgvent aftibddsf @hscht @rearesﬁ()@)rblegfoomtlg&'ﬂﬂblrtdmgﬂ Tlad hypmaﬂwhiqlféglbor t he

rposes of this invent o refers " al kyl
Pg gs defi ngﬂmh5§éér aﬁmn@r'ﬁg TERdHes i@)@@%a&m Tﬁr%l@y ds %? X5 %’gﬁsﬁlﬁ? for/
the purpos eSCDfRst’ hiRrameawerk'i om"FRT eggiortscare theﬁekwnabieoémam 1§eienp Othdier ei n
al kyl 1s aset?a?x gngﬁﬁrﬁ%ﬁge n]:%a? tré'sfr(mes ak lﬁ@f‘e){@'dgﬂrlled f’I‘?l'éretf&% e R @ndof this

invention r [oup, wherein al |s ang%frned
her ei n. Thehﬁwwhdm @faﬁlky%nﬁbQQYr CQW%ﬁuﬁ%slgst%p ﬁeﬂpg‘uﬁﬁ Aemainsfdikers to
an alky! gr eyyR AFEEIGHRY, PRS.CDRSOHRT FRENGDRS dne@sh chnia @aksbitatad oy

substr tuent W th at | east one hal ogen as defined her er n. The term

"hal ogen", "hal ogen atoni, "halogen substituent” or "Hal" for the purposes
of this invention refers to one or, where appropriate, a plurality of
fluorine (F, fluoro), brom ne (Br, br ono), chI ori ne (d, chI oro), or iodine
(I 1odo) atons. The designations "di hal ogen", "trihal ogen” and " perhal ogen”
ref er respectrvely to two three and four substrtuents wher e each
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The m xtures may have any desired mxing ratio of the stereoisoners. Thus,
for exanple, the conmpounds of the invention which have one or nbre centers
of chiralwoyosndssshi ch occur as racemates or as di ast er eQWmEP20M0002002S can
be fractionated by nethods known per se into their optical pure isoners,
i.e. enantioners or diastereoners. Thejseparation of the conpounds of the
invention 5 can take place by columm separation on chiral or nonchiral
phases or by recrystallization froman optionally optically active sol vent
or W th usesyeh frateWtrk Galihy asiki Espeaﬁllgi QDRBaStEtherhebyy dhainviathe sdgian Wit h

t | t t h I '
2l cohol . artEiseREIAS Tar o aesh obidt T TR P AL I AR dolefhed©, o
i nvention nm:ycoﬂnlmg)tceslwstandardhdﬁﬁmncm of Kahei, ret dibyitHequénsnasi qstm’@mS a6 "pure"
o 2SOl Sundifetd) IELorsh oo MU SRaRE SheRe, Salbh hapddsorer S

Wher e poss of "’he invention may be In the formof the
taut ofers, Health, Qsthcsiaol\@hél%tlémt omers 15 It is |likew se possible for the
conmpounds of the invention to be in the formof any desired prodrugs such

Phosphat oo g AR e (AT HIRGRERor EPEQREMS ”“““ﬁ e o

rel eased on"lhﬁ apHPAYJR 2REPHORS ?fstﬁF (,(Bﬁtﬂﬁﬁ g‘af‘ﬂ% ﬁcla(?‘f W%‘oﬁ\}\g]?tb & in

Vi vg to proai de it hds@ﬁcpnefa'alﬁgemt a(Nplesmmrrmmankse asﬁsayh%?tIlArWE%,‘nt?Eﬂ) i sf a
prodrug within,.t 0 ms o
pr odr ugs arg %—h flrekﬁ Fa e ar Bha#n%ﬁg{ie%g]e aglﬂg&?nrhel %ﬁlg ?g t?% (i)
Vér mibh CG leindimig.i 1s dﬁrwtitlfe'rths tarmsgaai(rae 6onswEng fcprthmseelason nE theantihpdy

Cheni stry, @@fﬂ B&I?)f/%t %6¢omple)9 ﬁ(&(hls&’d?ﬂgﬁlaé&s ;%D%ﬁa% ek /R50dr ugs,

El sevi er | I ter A Text ook of
Drug Desi gn aﬁw&s&r\ﬁ@ﬁe flh b “%H‘&EE@SAC}&H@‘ %ﬂﬁ’l&%fﬁ 07 guql/l e lpss,
references geferatlgorgso Mttedldﬂér fioll1. bYhiiss f £ bespecific 3OEMbB 1+ Metrr tdmbodkytovm

t hat chem cal bst a ces are conver. t whi ch
may where afffs PB%? eltnk’ﬁ’i}\tn‘qs‘elseﬁpeﬁ'l 't’dlt%gm&&ﬁ Ee‘a&é}} ’&ergéta%t efgt% > in
sone I6i r CUﬂﬁieﬂifE:&&tlﬁHbmdlll‘[g mﬁﬁmﬁymKe)toﬂHteniof/borrﬁcssApscfmbllyng *oditbyl0aLt i ve
conpound th&l nas converted in vivo by netabolismfrom 35 any of the
conmpounds o e invention is a netabolite within the scope and spirit
ofthe invention. The conmpounds of the invention can, if th er have a

suf fi ci ent | Binging ef freompibodrHohe FP&SRHE%MFemV%S“g%tE%ﬁHa?P BCOTeATRR y
anm ne, be camN${dafRFcart prlsmrga;edaa)amﬂe affyafy 6f teiWadinptio defihéd by Tthe
pharmaceutical ly aci EFtabl e Sﬁ gy 3{1 he conmpounds,, of t@?%fi nv§nt| qp.are
preferably FgRelewl@ff nsasEeh ScPHOCIAYYE obk o c e GG d,
sul f WO ¢ acatibodhaspgeardoenmex)dkp (disdoaiagen kérstint), and Hp (be/ka). uenesul foni c
acid, carbonic acid, formc acid, acetic acid, sulfoacetic acid,

trifiuor oace) (\teﬁﬁ:"@pltﬁﬁal fn%hfi‘i%é %ny%l?@ép‘hd@%&enﬂﬁ&rﬁ' Gapabledof %HE&EE" c

acid, tartaric acid enboni ¢c_acid, nman ellc acid,
fumaric aci bindingctq @na@tt@odm thﬂ“@rté@i ambpéemeeé%cﬁnﬁepacqeamgw apeladgci g,

stearic aci Eﬁienﬁilcéﬂyaﬁﬂtﬁleas@ttﬁc@grcﬁ@&%% tof gnd&dulles sURE as ahtifio \wbids. hsugfuesﬁlél’ med

are, inter alia, hydroc Ior| r.i de robr om des
i odi des, suffaiRedh Oiﬂbt?é)ghat é‘s?"% mﬁég&ﬁ%na‘%&% GRSy ‘é‘f‘%élavﬁéP%%ﬁSt es,
bi carjsonat ethred Gintenkidaal strtﬁm&hlaélﬁxsactwtif:sgamétoltspsclﬁt rchﬁﬂ@tcé:aractmatleﬁt es,

mal onat es, tes succi n r. enbonat es,
mandel at es, K?‘tfﬁ‘h?%? fésa reglgct a %nu%%télgttlgeégﬁrﬁfbt?t ara 'st ear at es,

aspartates and gl utamates. The stoichionetry of the salts formed fromthe
conpounds ofn ¢drtain pmbedimentsyay aptthasy\is saigdo specifigalybind ap apfégen Wheyit o

mul tiple of ;QRGen?fy o6 HPARINISOintigRR ih B\BHIpIX mbRike dffpréieR saaRkai n a
suff|C|entI§ aC|d|c ?roup such as, for exanple, the carboxy, sulfonic acid,
phosphori c gecepmeieshenol i ¢ gr oup, be converted with inorganic and

organi c bases into their physiologically tolerated salts. Exanples of
suitay e i ntrhgaeﬂm“cbﬁae@t raglenams&dumthmmhﬁ anreny dpplicatiens grmbtes sheisnm

hydr oxi de, ¢ i m de ne,

et hanol anf b PPe 1t el Suft s A EiabRIETO R hctorkhiPRAIGT

t oct yl am nepotdémcdvedaldirectyy dmi bnedm@yof FineRRtizem rhat @ﬁhﬂehwﬂéﬂhﬁf@ﬁ@fdl ani ne
and |ysine. flgosd %e@;@h@@tJnyttharﬁlﬁg a%el $equéReBIthE (comitifteregRASIUAEE Of the
i nvention can noreov e~an I ntegral non-integral nultiple of one. It
is |likew se possible for the conpounds of the invention to be in the form
of their solvates and, in particular, hydrates which can be obtained for
exanpl e by crystallization froma solvent or from aqueous solution. It is
nor eover possible for one, two, three or any nunber of solvate or water

nol ecul es to conbine with the corrpounds of the invention to give sol vates
and hydrat es. By the term "sol vate is meant a hydrate -an aI cohol ate, or

. oy -, = - T I T .



average person skilled in the art to neasure and determ ne such inhibiting,
inhibition, and/or retardation by neans of the usual nethods of neasurenent
and det erwonatoasssiThus, a partial inhibiting, inhibiti @oT@ardé0002003
retardation, for exanple, can be neasured and determined in relation to a
conplete inhibiting, inhibition and/ ot igetardation. The object of the
present invention has surprisingly been solved in another aspect by

provi ding a process for the preparation of a conpound of the invention,
conpri si ng Kdaey $heiRs, antidpdiceasd divitled inahpolassbsoigA,HeDf dguleG 4id I9M, wher ei n

Lis selecte fromt oup €o sting.of : .
R3a, Rda, nt“ﬁat? F ﬁeeg i B Eurg]f dh‘gﬁied é%s‘g}%gé SN%I%}]X&I%\:@ ) %GQ of the
formula (I \/Ig)G3Q and Igm, Ighhané ﬂgms ThéheaRg cha comstm\reglorrmthme@mrqsg@lchs
'lncl" fg;regof]tt}%?p}n aﬁla‘éﬁ’é@ﬁ"ﬁh@ibﬁ&'e?%fc %ll&t ot Eey %ﬁgp &ﬁ&%ﬁ%ly I”Ehé)f 3
conpoéind acleghfcﬁhﬂ?gl @cmsra@r mgleres Wh&ﬁ Ca@ltﬁ) f%‘l"d(lpléll §§e |aﬁg'i"2,dét eléssﬁlﬁfea in
whi ch Z dengfies k' ap %ﬂ%ﬁ& %BHﬁSTﬁ]e cof¥tarft FbgibR AL piferably WEHOMD Sroaf the
formul a (V) wher ei n is select fromthe group consisting of:and B, Y2.
Y3, R3, R4, NRYOGUR. v, n, 0 have the meanings as indicated supra, with a
conpound of the formula (M) wherein W, W2, Rl, R2, R3a, R4a, m have the
meani ngs asThederaat‘eshsampiregion aleyived drcan dmnpmumilgiaécasruﬁe(hg'ntﬂ)ef@wmt ae
(la), (Ib) or. (L} |nd|c

" dp(B)hgatl(}n q8 otss El?tgntsﬂgarv? cHa’ﬂt \9@1&? the Or rm tlb(%yl I? er el n L,

denotes "-
Y2, Y8, B R8bcRs [g&lh Ig@az,bl,gGs oD g%enct/n@a qenstans dighbehaimlsanpatasdambdt a, wit h

a Conpounde%b(;norgﬁ'dhaco%{laﬁtl }eg{mrﬁ‘enwm MBwnRh tH&2stafR10f RV artt 4 eani ngs

as indicat supr a, e conmpqound acgor ae ( (I'b) or
(' 5 | ndl SaraerthiKabds k-hnfth o JoBRODCG: .30, P s e

-N(RI O - C( 8392000y 2{41218; i kayaitH. Ag et HigPrbe. ovatb AzadfSdi HES A T2U(DBT5)AVE5-
derivatives f g. wWith protectr on groups) by treating themw th an acidic,
basi c, sol vd @% ng or hydrogenol yzi ng agent. and/or converting a base or an
acid of a conpound according to fornulae (la), (Ib) or (Il) into one of its
sal t 45 The bb@r@cetmbzﬁdlmhm the bispecifie m@bﬂd@rﬁcha@l@ﬁorih? Hveglign pRIEANSR ved in

anot her aSp&ﬁ'fstahy QY bel @rpﬁé @t?&l;fs?r Irehﬁ'alﬂgl%@qg@rl'sﬁﬂclﬁs) %Hl@]’ﬂ?@und of
t he i nvention, risin e formul a

t| ng a c ngF &d 9&
(H b), wher Eteﬁ:rtblréle@réﬂr t’@d“‘i“taé‘rﬁrt% groaas %%Fh?&) ARt vi |
Rl, R2 haveaécbﬁnﬂgamhegﬁve@ﬁoh RempALEeH F6 phrkt af Igm}t br Bg@mwsd(piéfetdbeyf ormul a

| Vb wh 4, t ed d
((:orrpz)und gét@fﬁo‘*ﬁ@?ﬁi‘h@cﬁrﬂﬁfe&%ﬁ% HETY%QQ%P%%{&‘% Olnégr gomsrlugrr ?m ggzo?e

phosgene, di phosgene, triphosgene to yield a conpound according to formula
(1b) 28s i ndM&aleedntqurex of thegGh Sbclienchew reducethdicymrgeptor dEcYRilla) or (b)
reacting a I t he

9 i QI?IIQ)fd cfts%? o&%&%%ulgc\{ggse%’]\%@w&tfb HiRdifg I@G\Rf@@rfﬁ@!%

group consi s I nmeani n %Sﬁl ndi ngt ed
supra, withAsp mp%ﬁﬁﬁao,oﬁstm flgssnof & sarbghydraieleifiosRe, igeu ave the

neani ngs asgiydiecaly2d7suera SéxQSéY'I@}sQ%i mmlﬂtqumnmhgnamlt@rsrméa (1b)
as indicated su F(]i

ra
oS oo oo SR it Moo, B S Ry S e e E b i S R
formasa (VI ethdl., Whdidi Chem. ¥26 (B)OIRBSIRG604; hark Jt,hee abe EASKds.& (1994) cat ed
supr a, vr,ith y 1d r R1, R2, R10
ha\ee t he rre ‘rftggqgs%%nd‘&éafgelgqéﬁlémg éy%}ﬁ%é& 3qb\(lz%ﬁf)§5nd§%cco d| ng to
for mula (1b) as as indicated supra, in which Z1 denotes "O' and Y1 denotes
- N( Rl O - C( likpne ambogimens a5 arfihody agsprdinguls) it YRt hghaaieduced FeR

chromat ogr fiﬁnmldgszcd}ﬂpaﬁéﬂ Y& ah Igmtathtl%dy @?a 3hAND 1emRithpareht aﬁiﬂbldy dk, &n

ISOpI’ opano n- fexane CyCl O a etro I e Ve or a
further det EigeEl (QdsRy P‘é‘?i%og)igaﬁes“h&]ﬁﬁﬁ Sf:toée]rlgﬁg Bt (B%(ngsé‘ clayy é’é@e refer

al so 30 thenﬂpraaiml a5 Snd, t1h7.64]‘ dl236waimtjog EH5al ande sar Eqpttaion thé PYiA2p6eferred

condi tions. siolo e
i nvention cAM %oéoﬁrbgn%srtngl (lrltlecF E&%D%%Fagl Psﬁﬂt fhe ll%lgﬂ'@? n aﬁ’tﬁ]b ?orrpound of
t he inventi 8228t b2 BP3%Ae IdZéQEr atkor rPé/a"elSGorin\AMQ’th%rne@gP@mtﬁntd hpase.

The compoungiay ffont e e R KA paRfk @HiBAaY B2 IBCHINAsPBLET] AIGL fasaAhei
preparation are, are prepar y net ods as described in the exanples or by
nmet hods knowﬂb%} Ae, as described in the literature (for exanple in
standard wor ks, such as Houben-Wyl, Methoden der Organi schen Chenm e

[ Met hods of Organi c Chem stry], Georg Thiene Verlag, Stuttgart; Organic
Reactions, John Wley & Sons, Inc., New York), to be precise under reaction
condi ti ons which are known and suitable for the said reactions. Use can

al so be made here of variants which are known per se, but are not nentioned
here |n greater detarl The startrng materrals for the clar rred process may,

o o - rc - o, . .



(NMP); nitriles, such as acetonitrile; sulfoxides, such as dinethyl

sul foxi de (DMSO); nitro conpounds, such as nitronmethane or nitrobenzene;
esters, swohlomgl1sishyl acetate, or m xtures of the said POTEPRAIS/00200311 Xt Ur es
with water. Polar solvents are in general preferred. Exanples for suitable
pol ar solvents are chlorinated hydrocanhons, al cohols, glycol ethers,
nitriles, am des and sul foxides or m xtures thereof. Mire preferred are

am des, especially dinethylformam de (DW). As stated above, the reaction

t enper at ur eTlhes cbedtaereginouf an afiboCy andlif@ly Gnvadepérndi APGEh (adtébodgact i on
step andth ditions used.. Re ge [ nge

bet ween so % Q e‘i%@gr a‘fy?%t%xgﬂy%egg%dladreﬁc &%h‘ngérXedt’He@&?deB? th
respective c,}(mpmmrtgl)s Czomplcmentrwspdm (\fé)CE)elaomltlowd borhdnding g§ COTBBIWF e
reaction t'ﬁ@&r@lﬁgoﬂ?@édrﬂétaﬂﬂe‘gdﬂ SEARbS (B ABLOAARNKASNA. BihdidifofiClg for

exanpl e reaction reaction tepnperatur eség{ n
li‘g m n

above; sui t@bineanthodyi 1§rPat1$€H’e§y ééﬁ@@damo}elﬁpé(’t?‘ﬁ‘ infrgagtigns &t she e
and 48 hrs. blﬁdﬂa $fe Buch coﬁmuegtoablﬂdmg difeY afd kW nCianhdstae@T\es drednd Nt o t he

associ ated aci ddition s Si g an 12¢ for e n of
equi val ent ‘i‘??ﬁﬂ‘?ﬁ t?%e“"ﬁ‘é%e% % ed aci dhﬂ’?“ﬁ(’lpx@fgpﬁ%% ésﬁg(#@m vent ,
such as et hBﬂmhous‘eoRl (mécd:elbya,évapMdt Inanundbul 6 €IS178) 9Q7-8%7;fRurtanhDs, R.eact i on
are, in part Ci”'l\zfl ret{%sﬁm% 35'8 g4XeTH&¥§1:§94nO?O%| Ltyalacﬁgptlﬁpiluﬁlo?aﬁ S

Thus, it i s'obss] nor ani ¢ aci uric acid,

sul f Ubous a(‘ZiOGO) PS04k blusegid, Enl Eriet deild Immyunobhd®4 €26Q0) o1 78sHM: as

hydr ochl O“H % h:ydaHObI0'%%1a%d(zol@hpswzheﬂlglé@l NforgSiCA. a8 dlOr _
exanpl e, ort OS Orl am C acCl re organl c..aci dS In

particul ar vabm}@g)c 86&”9;59(,31190324&3%‘]1 ESHAE 07 434a%8ﬁ]at°9‘65t?§}1 TREPR PRAIRg j ¢
nonobasi ¢ OgiteR QA8 eharactoged bpthesathﬁqorucmsoummes; D2ae;i N297,fER18exanpl e

decanci o ackaoieiadBaanart Pay Bt aeteone Meost pERARASS G o' @

di et hyl acetic acid, malonic aC|d SUCCInIC acid, pimelic acid, funarlc
aci d,15mal ei Thadérd) “axadquy-@pcrcdent aelhulan cytatoixikityntADECA referscia fysss aki d,
gl uconi ¢ ackﬁna@%g&b&eﬂs ? JHcGrddy H) tHeSADER R i ﬁleaﬁés@ncé'r%}" hane-

or et hanesul fonic a et a e oni_c aci d, 2-hydroxyet hanesul foni.c acid,

benzenesul f effectoragslly, ADGGrig W@s&%%ﬂﬁf"éala&l& t Sd%ﬁ%ﬁﬁ‘t‘%r?éé‘a?‘lﬁﬁ?ﬁ‘?% ofci d,
pt ol uenesul Eﬁm CanICé- et elxpsﬁa@émg caltd drithedmbaitibedpatebrdimil torthe Iiumanmmet ic

aci d, aspar i c aci Cld e aci d tlc aci d,
par achl or op rﬂfﬁiﬁn%BngftF? ar 8?:1 gsuck f@l @?F@!:‘/a%@é‘%"*ﬁgwcfé’f zﬂflpge uct(%e 1-
phospitat e, odstidmbeffgroas; likendonatiysas| dr aatucal dgllat(N&) deisipyh soﬂnﬁanen&y aci d.
Salts wit h hg&gg&eqﬁllﬁey unaccept abl e acids, for exanple picrates, can be

used to iso ate or purify the conpounds of the invention. On the other

hand, conpounds of the invention can be converted into the corresponding
metal sal t sThe ferpafoomplgraentadependenheytaloxicayt(EDKy)” slerates Adreesst Hitieed

salts, or 'B&%lﬁdﬂﬁ CSY' EQRPRANN Fao Wi um 31 tFS, aiﬁldfgmbasego(éxﬁlmoeyarrpl e

sodi um hydr t.assiu dr oxi de dl um C ot ass
car bonat e) . S‘gﬁfats%fﬁl % ng é’?aél PR e 1% ‘{g %ﬁs&%ﬁﬁeﬁ%ﬁ@ eil?s for
exanmgse t henderaatdmy lat thedécetdlldd-bindidg dite. sslmh(fpypatrbmdmgmmlars known in

nmonoet hanol n n A and
di cycl ohexy ng?g% ﬂ%‘\esm](tsge Qoé)@' enz%??ﬁgﬁ?eﬂ{m%ﬁ%mgzacp%g ?gg(%(%er nor e,
for exanpl etheszahtns avidshL234yi [ 3%e B0} Wr%eml& KEY), reiR2, th3d 15 prk PBARes of
the conpoun erltng%cl:%ﬁﬁlgtsﬂo% GRdbxRSE KAHRSY %@i@o&'@:@@f%ﬁlﬁﬂéss 3861 SIgE}er oxi de.

treatnent wt str such as sodi um 0

t
sodi um car bawhigG3 rusbéﬂ}a%‘i"ﬁ rRos eBeRit activation &f@ucﬁgg ol % i ‘f?@r g

groupmp are Wh@&ﬁ@‘lg@iﬂ dobe noP hewwske thel corhplemeRsgatemané doee noolmmlu@diq of t he
i nvention ha(ﬁ ége acid groups, salt formation can |ikew se be achi eved by
treat ment WPTHOb Sui tabl e bases are al kali netal hydroxides, alkaline
earth netal hydroxi des or organic bases in the formof prinmary, secondary
or terti aryCalimaBated\effegtor fanttions oft mpnemdeml jdptibodies eam b@a‘mh@p@ﬁdohﬁl ly be
folloved byegg]ﬁee?f TR enggo'ga%m& esaga%& &3 &Q@H&a inS OBk g Rsogedur es.

Sui tabl e such” pr ocEdur es xanpl e from st.andard

wor ks, suchNagireidipteghngby 7 (m%aéﬂ%}ean%b%ﬁ%ﬁ% lefd nyee pREPIEES of

O gams ChemeStio¥ colfiRongy TbédE MRerapéaftit agtib&lieyd, tgardlycopkotainp| st hawe auch
procedures include, but are not limted to evaporating a solvent,

distilling, crystallization, fractionised crystallization, extraction
procedures, washi ng procedures, digesting procedures, filtration

pr ocedur es, chr omat ogr aphy, chronmat ography by HPLC and dryi ng procedures,
especi al |y drying procedures in vacuo and/or elevated tenperature. The
obj ect of the present |nvent|on has surpr|5|ngly been solved |n another

T g, o Y M

e



chor oi dal neovascul ari zation, diabetic retinopathy, inflamuatory di seases,
arthritis, neurodegeneration, restenosis, wound healing and/or transpl ant
rej ecti orwo 2l0cas¥sespondi ng use for the preparation of @&CwaEge@ame293 for t he
treatment and/or prophylaxis of the aforenentioned conditions is intended
to be conprised. Conpounds of the inveppLon may be used in conbination with
one or nore other active substances (ingredients, drugs) in the treatnent,
prevention, suppression or anelioration of diseases or conditions for which
conpounds ofonk&®ed MN.EAkddOplyossyldidnoditeeat Asn297 anosash IGH2 dumiain. tBhe thypi cal |y

th nbi nat | t d i f fHast.i . I d

bl one. o " antlgn bishiEang fiosdelin s dleiPR B &S] ard Pulidf Bethlged fig O 10
expect ed baGHa domairise foanhiiig extenspreqpatacisewitiy thetfrodyrieptiles beRkhpneiapgd gheisuch
other drug(sl.my 1sbe%Fé?1qm ﬂ)'r%ﬂ@&rﬁﬁ’)pd?)'o Rchidt Grapf fhifktidfs SRURtanGesaPN! Y

used cont enporaneously or sequenti al?lé W th a conpound, of th%il nvert i on.
When & co adest aeHular reyéatoxishy | ARGEH (Bdplye My asedlisIGYFYMoBNe or nore
ot her d& ung(qtg%S)C@mOi;f@,_tJ%ﬁer_iﬂrmgutfcm.,qmgﬁlﬁiomimg/. alegm@mewt-w;ugﬁght, angd t Ihe
conpound o e invention is preferred. r, i natj o rapy al so

i ncl udes t hdldaieEssony \H’riﬂg"ﬁnﬁg loé?ﬁii‘BB]uﬁa(g#ﬁigﬁg'qzﬁ\?gﬁ’tapﬁnﬁ'a%aat]gﬁgmg nor e
ot her dr ugsBmte&haslnilni(39e9)et7r8makid @ 19D/5d342 Ishopped thas ohedxypressiod in i s
contenpl at ed, t hat, when used  j onhi ' ] AW [ ents,
the conpound8f>% lﬁaénsg?re%veaﬂ (ﬁ:ﬁ\?@ngﬁgﬁ?tgkﬁﬁ%ﬁl JOC? Wgélnggcs? 1%\?/1;3, ltl\‘%syég%lregﬁit or

bot h 10y be(“GeddlIa) f ect ghyeosyltransfevsner entalpzing hdbe wiennatigoh ofs bisediedil one.
Accor di ngl y, RRRIRCEHIA Gy FRERRS theQRYieE ADNEC REESENbT hikydidson

i ncl ude thoslé,\éo'?ﬁ%t confal’n one or _nore other active ingredients, %n

addi ti on t oAHer@tpRfoinrthe 6f’mpﬁ%tli>m96wﬁAo%l?%ﬁ%{hﬁh}éigafsﬂréfg ﬁgfm%tqr\ﬂé ect

S_ubﬁt ances £1E@Bfnagig€tatﬁ'@ymh&g§h (Uhﬂing,nlﬁyetlw.,mdfﬁr@BjidtedTﬁdhim(wﬂﬁ)ilﬁlati on
with a conmppund of the invention nd el .ared separatelyy or in
the same phg Ui };a‘ft a@oﬁf%esci?’f‘f)lo ,loqnﬁcjrzg@,(ﬁgg%g??‘g%ﬂg?mfii b £8P0 the
conpagnds cBigs@isenaity 64p6e )i45632-dapel Risladv, S e al. 1. Fadll €hemTaAH (52_01)1)
Rkytating poeR! S CoRRIRSRNAMIS k.%i%&%.%u%b@n%@ﬁ%@mme{k@

al’an phos

| f osf am de retam he “ane EStranustin hat’e Hexamet hyl nel ami ne

Mechl or et haRilneefrhli-,oi-eléi@l-£h@pt 87062002) G783/ HEi Pimpaersz dt-Griddel» J.

Dacar bazi neppghsit MeehdddnBay$2ag2e 183-a4ypum agent s Ci spl atin Carbopl atin
Oxaliplatin ZD- 0473 (Anor MED) Spiroplatin Lobaplatin (AeternaZentaris)

Car boxypht hal at opl ati nhum Satrapj.atin_.(Johpson Tetrapl atin,Mtth

O pl ati n DSRS0 TN st POBHSE TR ) PRl SR Porm)
AP- 5280 ( AcrdacihgAriid nEhalmn! iof e fucézacytei dieseibBd mede X irGe WD 2605/A€8572,

Tri met " ; ; : . :

Fl oxar di ne WEADAGH LEROL" MERFRALONON. | WOZODUHRS AT WO aUHa0RP/IE

6- Mer capt opW® 3e0H)AFIS%y urWe BOTHI2880ani BS 2096/Q13A70%k (SEPOPTRAT4@S: ar abi ne
a of ar abi neygBigRs/mMiss801)) W Fham6s36 XY avbl Aioomeh 799, ulvea RIVCet Rnarma)

Met hot r exat e DVDC i\leoffmann- La Roche) Idraggg&fxate Et hi nyL tlgbne &zgl ho )
Topoi sonmer afemppela MethedsRd P (H0hd >4 d6fe AWRn s it t8br %%‘1 Blci

Exat ezannesyloasp34deas4 BhwoB3mseso3ler (Bi200s00442enGenex) Teni posi de or
M t oxantrone G nat ecane (Sigma- Tau) |rinotecane (CPT-11) Difl onot ecane

Topot ecane & sory el St ML BRI Bt s0idid oo

(Merck & Cojnventkants gliyeoslyhoed Siglidr omkgG3BibCclasHow tBiaotugar ehain at Asn2

Reb i , MEF >
heccarycl gl OIS RRETH AR ki I 3T o

! n

(Act i nonyci NwberHTa sreorhingie Kabatydnaneten smbpdiment i tigAmqpnt Rﬁltf‘llﬁoéf)yr azol e
gleoxywbi ci ;wi@sagﬁi% aagdredald EsbbétiNEg:d-g%)Bal@latesmgp%m dm%ﬁﬁtwmbgm mmyBl cin)

eonyci nsu joxan),. Epi r.ubi ci n. Bl eonyci naci er ar.ubj ci eonycin
A | dar ubi of 0 Br-SARTh BsoRuindias BRI R SRR R pOd BT RN R e ™
(Menarini) Reduti positioni D9TRX- theOF¢ Eegivly Basudo op holnon cdguancabvagiations of
Phar maceuti cal.s),. M t,q n n L.mt otk Pacl] el SB
208075 Doce IR ST, ) BETOR forft hinfly RLREANY SoBble bZ
PG TXL ( Cel i3 Eimn@pads)iupstream atdownsticam| qhposition 20 Baiyte PEtWEeH pp&itipn 484 A

10597 (Abbgf yog/i ndesi ne A 204197 (Abbott) Dol astatine 10 (NC) LU 223651
(BASF) Rhi zoxi ne (Fujisawa) D 24851 ( ASTA Medi ca)



M vobul i ne (Warner-Lanbert) ER-86526 (Eisai) Cemadoti ne (BASF)

Conbretastati ne A (BM5) RPR 109881A (Aventis) |sohonohalichondrin-B TXD
258 (Averwop1o(iRbssn maMar) Epothilon B (Novartis) ZD 612@ciArbeiadienesa) T
900607 (Tul ari k) PEG Paclitaxel (Enzon) T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (EIi Lilly) !'DN-5109 (bpdena) Vinflunine (Fabre) AVLB
(Prescient Auristatine PE (Tei koku NeuroPharma) Hornone) Azaepothilon B
(BVB) BMS 247550 (BMS) BNP- 7787 (Bi oNuneri k) BMS 184476 (BMS) CA-4- Prodrug

E8§I %mg &fy@cas%%ﬁ)?lAéBMS)nlaEOIgmt at IIgGéXOOc(cNfd-i)lt Tax29T exi e (Reatybatgh) CA- 4

i omatase m ut et e .Exenest ane_i.nhi bi elro

At amest ane QEHENEGY 8?‘??8&}‘ OA’#Q?(CFg%qd IWS 100 VTR qﬁ‘?r‘#@ %O{Pﬁté% g}(r%i

Thynmi dyl at esyidudsaduneanetomkmd hedly chain rgpiondodfathedged ¢rEhgGh subclass iarehi bi t or s
ZD- 9331 (BT k&x%o (f: ?lccﬁﬁq%fetbmé(ébt%t q'*i( ys%t alPN‘§ n@.getn@%sogf ﬂo%elﬂ_sr apﬁﬁﬁﬁﬂbl'a ical

( Phar malvar) 0s ost

ter Internation
| nt er Aat i onlaleyeskpé&u E@oﬂ@bl(csﬂéélth Sarvigeh i¥atignal Bptutgssef Hﬁélﬂph%?thﬁ%')éut i cal s)
Sol uti ons) 1?j 915@155, %Dﬂahﬁem)et-ﬁlﬂ}’miﬁ%&ﬁ 16508 DL 135$)1361;
Edotreot i de Novar i s) Far nesyl t ransf er a Oncol o Labs
Ti pi f ami be ¥hdsWr & nr¥ipthpds Enpgpal ?ﬁg (A%g)()g%ﬁeﬁ% e%ﬁtﬁ%‘g%)es Igf%ugh)
Perillylal cad a(e@%cﬁﬁ‘(}l%ﬁ@ﬂﬁr &BBygor G2 Q?&mrmﬂu&udﬂ)dnﬂmgmﬁmme CBT-1

ﬁ/BCl-Bgogh?rSch%P?"Héu %rp"%?atl%i&é? EIIEO“’ES %?r%u&g%{lf stone cety trgnldsl‘ly)

Tacedional i nigpé Fglymzsly)atxlanvaf aptibodpmdichpartrtiy reag.e descaibed i bhiRsiutigr,s FSAHA ( At on
Pharma) (Ti é (e J(Sa{'e(?g??) A - @TSAIH%HE#eV&ﬁ:éH 'a?@%lombmantly

Met al | opr ot e| nase ovast | aGenex) inhibitors /

Labor at or i esdprengt pmmeglycaapdified I@H@lhbﬁrﬁﬁgﬁ é@&“d@r“é&t?o%meﬂﬁéﬁép Ubritish
[B): gt ec??\mr%a% Eﬁ@hﬂecl)_i(b @t}’{%ﬁit' @}S)Vokmé%bc{ifﬂb@loﬂl bSacEiadrldey B ahd (ﬁ{lla}l@l\%ﬂir i It an)
0X ecul es r a riapi ne o a S rulizine
(Lorus Revi PATER 2("@39 HB’}Y%PMB%P%‘“%& g{?@?f’fﬂ? 3&@%&5 %8 dé%%e)
Endotizel i neﬁleostylztte@emgamfccnﬁm@tarewwa8 Ilezﬂ]mﬂTBDLmhb()dlmemerth)rblmo54
AstraZeneca agaoni st ehin ide (Johnson & Alitretinoin
ng gand) re ?f’é 0335?105 fage fo}%ﬁgz%)c(r%\?&ﬁd@% %5%’61%(1 7|pgand§ | mmunonodul at or s
I nterferon Dexosorre t herapy (Anosys) Oncophage (Antigenics) Pentrix
(Aust r al i anAGzndiog tGNKe (iPrapgien i “emipurricet ftsPeR)yNcatethis CRMN: Ghdaidattgrhe
% SFP%54 ()Tr@[\,lgﬁfﬁ)thé @el%mchﬁ%] a@)@ﬂ\f}% gélz::frﬁtﬁel dﬁhﬁbﬂﬁl gﬁ{ﬁrca%%l e :t‘fcg%dp 008
i oPhar ma rel 1 ne (Biostar - 0 omra
(Pepl i n Bi oedN23G(E-grrag@ifitedy 5‘\‘&% B?enétr? fli B
(2Doveztogl 1) MML[D?TO@LhraIshepébtx(oh‘&&@gagi) ciellaredns wecagan€alQETThe rrerlaﬂm@ I
1- RAS vacci he monal . an e nona
ggent s Conj ﬂBQTrgaocfeE‘g‘}/?%‘él_{g‘ © T 1asE & 5?1{?%005 o§§{ﬁ¥ Q&FE{I%Q ’}181%%{21 "3
Pr edni sol onglyGstmctires atentfed AmianoljtGlyeosidase de tted@demnifs delge gpmplaxge
d
Test ost er on T B B o T PR ot

Test ost erone ut am de Fl uoxyrrest erone
FI ut ami de MMQPOHTBIOeABNe Octreoti de Diethyl stil bestrole Nilutanide

Megestrol e Mtotane Tanoxi fen P-04 (Novogen) Torenofine 2-Methoxyestradi ol
Dexamst hasopge ehibbdRié s A\mzapfod eNprefaratidn bf he Bhprkiftymaitody BalgEbof i ne

Light S t h |
(Ther at sohn BGoRbEsT et RREEaREh RO aah: CRFLR AteZutsrepyithe
( Phar macycl ms&nt(mmwﬁhlmﬂ)d iygeercheinnis 65yYoowi lokienawsang thet procedure

No t hal
T B ST, i X R S
(M I'l eni un) algr NetureiBiog Ee(lge Pl de)l 3Rk M@ 95/ (4894 @)20@%(Ré$5t72m| b
(Pfizgy) Phenosods@iefBo, WO 2006/114700, WO 2005/011735, WO 2005/027966,

WO 97/028267, US 2006/0134709,  US 2005/0054048,  US 2005/0152894,
WO 2003/035835 or WO 2000/061739.

One embodiment is a method of preparation of the bispecific antibody of IgG1 or
IgG3 subclass which is glycosylated (of) with a sugar chain at Asn297 whereby the

35 amount of fucose within said sugar chain is 65 % or lower, using the procedure



Squal am n (Genaera) Trastuzumab (Genentech) SU5416 (Pharmacia) C225
(I'nCl one) SU6668 (Pharnmacia) rhu-Mab (Genentech) ZD4190 (AstraZeneca)
MDX- H210 Wwbkdavaz3s1ZD6474 (AstraZeneca) 2C4 ( Genent ech) PUAIERR@N0I002003
(Novartis) MDX-447 (Medarex) PKLl 166 (Novartis) ABX-EG- (Abgeni x) GA2016
(daxoSmthKline) IMC-1Cl 1 (InC one) _BKB-509 (Weth) EKB-569 (Weth)

D fferent agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
Sanofi - Synt hel abo) Bi oCryst) Tocl adesi ne (cyclic- AMP Ranpi mase

(R bonucl ea@@cﬁ@dﬂh%wafzkb@ BBy INim&tunol Méthods’8 F6aQ605)) 1 AN Mk iSHirtkawaDK

Ot Py B B TGl Ot A R TSRy s p g otV 247

International) P54 (COX-2 inhibitor, N Acetylcystein (redu0| ng Phyt opharm
agent , ZarrbBrspecﬁﬁp@atledmfo(M%O R-Fl ur bi profen (NF-kappaB stinul ans,

Bavari an N I n i
(NF- kappaB %‘g{f]&%(hé of l?laé 3{ es&ene@f/egzloﬁﬁvégg é)l( g?éﬁ%& Eﬁg& ?lﬁgr%i%ogzge
Leo)

(Gast Bin Selé?éBISE‘Fql’@‘F a(ldfpr%fﬁiahlyobismﬁlfw t'Brat inghe gAY QCBESeB% ea'glél?ﬁ
Ef apr oxi r al ey @@:ﬂ:@tvﬂ{ere fdde Are ThéreQfan( W&hﬂﬂ@ sﬁb@(léﬁi)ﬂtﬂt itigsgntiodagoni st ,

TransMol ecul ar) Pl -88 ara se i.phi bllﬁ?P tl ni. Ié |nh| |tor
Progen) | LEXV eb|°699*)u t*fV ohit). i PSRef anuibpeiss \p glzﬁ dﬂYe@tlg G’(:f)lgt cI ast s
ant agoni st , exdiviphe, Gﬁﬁlltleﬁleﬁtsémgla hihbint antibodiasgadiahoelids) andi tsinbodiag a(sch:it asti ne- H2

| ndi sul 3 o34 | MPDH
|t oul am (ot A0S EGRFR Sonio0alre KEXTI P Bichal| @10 g

(I ntd@rine ﬁirtlhm(an@gfnfmﬁ)gaﬂms t(@ﬂy Sl%i@ @Q@lﬁl Ey,, al\)éfrlcdonll@/ﬁﬁd@rféﬁ‘ﬂech)

SR-31747 (| (lkirhalﬁnfﬁ)ggp lsdtb 1HAARD: &%%&@@)@f)ﬂld&ﬁﬂ&éﬂ@|’Fﬂé%tlﬁ&llb§30dy,
Wet h Ayer st

I nase PQ He t opoesi hi bi t et h)
enhancer , E‘)Fi %G}nigff‘d ﬁh‘B‘?eﬂ?F‘? of EW’BH‘B} flnfvyﬁ“rl cl osan
oral Cell Pﬂ{tfb‘éﬂy Sv)'lth fidrg aharD two Emdgén Eﬁ’idﬁfglsﬁd?DEeMelbiﬂﬁilbg tsues n@gl be

e e i G B RPN s B e M B P PERRER ST
( Pl adsi nogewh&mamal\di@t bdingnsitads ispetific fonfi Brthai a\Nekcend b(ndmmm OS<| ne, KS
PBI - 1402 (P, ol ProMetic LifeSciences) PCK-3145
(Apopt osi s %é! ‘?tzfg}#g}ﬂ(%ﬁr%ﬁt@g%gén%a enhancer, Procyon) i nhi bi tor M I ennl um
Dor ani dazol e (Apoptosis SRL-172 (T-cel]l st i_mu ans,. _enhapcer, % %{
Phar ma) CI-lS]-‘BQa?Tf(fp e embpaimegt the bispeeihp antitgdysperifigally BIndingfo byhaks or ase
l( nh:c ]pl tor, EAB-Kland teAemmEeciNel fccafdifk BTﬁl&@lﬂveﬁaS@‘)dbﬂﬁ ﬁ@s(sttbé Fc region ofh

Di erentl at or, tics) MX6 Apopt osi s enhancer,
M dost aur i n} Bt Ohlﬁkgrﬁﬁe?%ﬂy ok/ii%éfa 5’%5&&4’?‘5 ‘Aponi n (Apopt osi s enhancer,
Bryostatin-1 (PKC stimulans, |LEX Oncol ogy) GPC Bi otech) Urocidine
(Apo0osi s BivAldnt h(lmomcc&irmzémhancer enhancer, Bioniche) Everlife)
Ro- 31- 7453 RET
Sal medt ) EPo8ed ?%&?ﬁ%&%&?@ﬁa&ﬁﬁ?ﬁgﬁsﬁF;WQ%“#E%}*‘E*Q’?&%’ cSHpRGRE"
Phar naci a) &whanaamnogicheliseennstant nregiops efay rhsd useh o Hstribed E@modmd of

the inventi sz(ﬁ)%imzm St EIHOI G802 SZTDIWBEG09/08025 1 0P IRId@WayiD].B., kﬂ’k@W'ln

o BRe T PooRbE RV SO iec R0 08D 5 Role BRI
anti sol i f e(1998Y e67gE81L S Atwelgn\s., et odlgi fit Molsf Biohs€70 (1997) 26 35 and
i nhi bitors, |8§ﬁ£50|‘6t glrjgt ase inhibitors, HV protease inhibitors, reverse

transcripta angi ogenesi s inhibitors. The conpounds of the
i nvention are in particular well suited for admnistration in corrbl nation

wi th radi ot Rbusisyonemgmbasimentafshe invenfien the tispegtcr<EmeBr bictYlett qntibody

conbi nat i oNna%okding AL IMRLABY i SivIRRYBis éblﬁ@@ﬂtﬂiﬁdk' &hidingan (WO 00/ 61
186). The term "estrogen receptor nmodul ators" in the course of the present

invention refers to.c ounds, that jnte nhi bi he binding of
estrogen to est %‘&j‘@llfgﬁtg@@ﬂl%ﬂd heav}‘.ﬁfé%'éﬁhéﬁ?lfvnﬁ&‘cﬁﬂ%ﬂ@ iﬁ @Y act i on.
Non-130m ti ng exbindingstoBfbB23f; mndjen recept or nodul ators are tanoxifen
ral oxi fen, idox Y. t,

417 (2, 2 0f mot Ry pisby RAZAA bty LAGRSEa IR ol R
plperldlny|)etth@Pﬁﬁ€@WnFnZ ELbenZopyran 3-yl ] phenyl - 2, 2-di net hyl - pr opano
ate, 4,4'-D hydroxybenzophenon-2, 4- d|n|trophenylhydrazone and SH646. The
term "androgen receptor modul ators” in the course of the present invention
15 refers to conmpounds that interfere with or inhibit the binding of
androgens to androgen receptor - independently fromthe node of action.
Non-limting exanpl es of androgen receptor nodul ators are finasteride and
ot her b5al pha-reductase inhibitors, niIutanide, fl utam de, bical utam de,

| i arozol e and abirateron acetate. The term"retinoid receptor nodul ators”
in the course of the present |nvent|on refers to conpounds that interfere

. N




receptor - independently fromthe node of action. Non-limting exanpl es of
retinoid receptor nodul ators are bexaroten, tretinoin, 13-cis-retinoic
acid, 9-cwe-2miissic aci d, al pha-difl uoronet hyl ornit hi n@CTIHPXPB8/07THB3,
trans- N- (4' - Hydr oxyphenyl )reti nam de and N-4-carboxyphenyl reti nam de. 25
The term "cytotoxics" in the course ofoghe present invention refers to
conpounds that primarily trigger cell death through direct action on cell
function(s) or which interfere with or inhibit cell nyosis, such as

al kyl ati ng agenyBereinth® toribemt deinam‘siml atdsCHI pandf arahavariayledmnaiss VL

m crotubule in rs an se inhibitors. Nonlimting exanples
of cytotoxics aqul %ﬁ?&%ﬁ?ﬁ%‘aﬁg méh‘gf cachectine, ifosfam de, oU

t asonerm ne, | oni dam ne, car bopI atl n, al tret ani ne, predninmustine,

di br omodul Ce arﬁ)ltl?éi“ (Bt STOME THDR: th@sfég@élﬁ& 'dErbBNaeJM)étﬁtdnﬂbody

t enozol om atin, estranustin, i antos}y ate, trofosfam de,
ni mus®i ne, ancmd@sg)todhﬁmveﬂm@% isdebivalenti P‘é?ﬁ'é"ﬁq YRROA%t SOMPTSHYE apl at i n,
profironycin, cisplatin, irofulven, dexifosfam de,

ci s- ani ndi chl or H(tRe Hgﬁthihhﬁ%rﬂddieae;) Shaii ba fbeledyth auabodiespegifichlds f ani de,
GPX100, 35(tranlej ranshltranﬁ%l bi s: mu- (hexane-1

6- di am ne) - mu- [ APdREAR PEPAR CiFY $9Y; -

[ di ami ne(chl or ob)rlhahgm(d}ﬂa)n] altddtelaay,blhain ofla fulblieagthzntibody spsetfiealie, ar seni um
trioxide, 1- Iggqg%dg i no- 10- hydr oxyundecyl ) - 3, 7- di et hyl xant hi ne,
zorubicin, i daru unodt ubi ci n, bisantren, nitoxantron, pi rar ubi ci n,

pi nafliode, val ru‘bh@rlemethe apnsiant domains gl andbGHIl aaitdder thevaripble domaing Viny, f

hol i no- 13- desoxgidlOHNYdpraceabyicagaen, annanycin, gal arubicin, elinafide,
MEN 10755 and 4-desnet hoxy- 3-desam no- 3-

azi ridinyl - 4- nmet hyl sul f onyl - daunor ubi cin (WO 00/50032). Non-limting

exanmpl es of FdSii & @kerhplagy scHunbiticostaucaure widc tiet deeb-intoriniles’i reehmsubdgane,

3,4 -di desh 6 4?ﬁlde OXE 8%] nor vi ncal eukobl asti ne, docetaxol, rhizoxine,
dol ast at i ned SRR EST EtfGnate, auri statl ne, cemadotine, RPRL 09881,
BMS1 84476, vinflunine, cryptophycine, 2,3,4,5, 6-pentafluoro-N-(3-fluoro-4-
met hobdy phen§b jmbreove érexialds @ﬁamﬁhd@teradtmp@wmtd@mqq@c anti-ErbB-1/anti-c-

N, N- di met hyMelt- aT(t%&ﬁllesLﬁﬁl(Yﬂ-B domams of sald full length antibody can be altered by the
N- et hyl - L- val r ol gq ol i he- ;g d BMS

Non- | 1 i { | nfnepapr Bes TR BoR OB ASLHIP PRl LR SEt SZapBes 1

hycapt am nee.gi W(D@BEIZaOBI Ridgivh@CaNB,, et al., Protein Eng 9 (1996) 617-621; and

6- et hoxypro | i,de r
met hoxy: N I\Mﬁfﬂé{‘hy‘t . 8 s eﬁ%&%«ﬂzvof“f%‘@?ﬂi%?f.”dﬁs Iy s rihed the o
1- 20 interaction surfaces of the two CH3 domains are altered to increase the

am no- 9- et hﬁ%)te%;]d rh%@{aﬁog o?P?th cﬁalml géﬂ%l}ﬁlrfkoﬂf{@stehﬁ“o éﬁ3%£@meﬁ de] - pyr

ano- [3',4 U||no ine-1

| urt ot ecane® ﬁw[tmﬂﬂédmwysé}ﬁ ® fwe thegy Holmsy %éﬁﬁﬁtbﬁtthé kﬂ@’” B}‘li&%s‘tbe BNP1

1100, BN809dfher BABRRM 2hoRI 0PI GRrRIMREHNAGE 2 tdevul fides i tiRige S olabitia¥a e
2' -di met hyI m no

N2 (G R RiTET QR s Zhy M S5 NS PASUESN LG(4598) B 081 Atwell

3- bicar bagqleall, J: MiulMam7d¢1999730563:5)|ané;nc(r%e5%y&1¢ 9b)-9-[2-[ N-[ 2-

(a rret hyl am no) et hyl | - N- net hyl am no] et hyl ] - 5-[ 4- hydr oxy- 3, 5- di net hoxyphenyl
- 5,5a,6,8 Y/ t | 6- One,

]2, 3- (methy Fgﬁsd?logy%@%%g{ﬁ%f:qé‘aﬁt@? Sx? %O%e&?hggé%elﬁ%g a pdtéﬁ%?ﬁ% lgl ni um
6, 9- bi s[ (2charaetemzadyin Ylati no] - benzo[ g] i soqui nol i ne- 5, 10- di one,

5- ( 3- am nopr opyl am no) -

7610 di hydr greycd3 (Rnfawsle Ldeehdayh aRkin Qe thy CH3Eddniin 82 HeaftHerthehvylehaiacr i di ne
N-[ 1 [2( di €M HFEh ) EniNSHAK oY MFh EIRRISSS Ao Esigal dnferface, betyesn. e

yl net3wy! | f oantbodgeCHNdORaindj met hyl - ami no) - et hyl ) acri di ne- 4- car boxamni de,

6-[[ 2- (dinethylanino) et hyl ] am no] - 3- hydr oxy- 7Hi ndeno] 2,

1-c] quinol i g re%[n.' galgr\'&ﬁﬁ!l&q§ gﬂere?l%-'%llo'nmté tHleoﬁffﬁfHﬁl SEhObivaldhi, Bispkéitier ati ve
agents are an I'Sen nse- DNA ol | gonucl eoti des, such as
3139, ODN6@8tibayABkEaS thepiprtion ifcharrnaged in that: el | as anti netabol ites
scuh as enocitabine, carnofur, tegafur, pentostatine, doxifluridine,
trimetrexat g (el CH9RUSRMGf chBMESH ! @Haiie altgROCT t abi ne, cyt ar abi n-ocf osf at e,
f ost eabi ne sodlunhydrate raltitrexed, paltitrexide, emtefur, tiazofurine,
deci t abi ne, nol atrexed, penetrexed, nelzarablne 2' -desoxy-2' -

nmet hyl i dencyti di ne, 2'-quoronEthern-Z'-desoxycytidine, N-[5-(2, 3-

di hydr obenzof uryl ) sul fonyl]-N - (3, 4-di chl or ophenyl ) ur ea,

N6- [ 4- desoxy- 4- [ N2-

A(EJ AEHetradecadlenoyIIglycylananJ-L glycero B—L nannoheptopyranosyl]

.



the invention, are converted in a suitable dosage form In another aspect
of the invention, a kit is provided conprising a therapeutically effective
anount ofwet2ologiasisione conpound of the invention and/ or Pat/HPe@ES0INE

phar maceuti cal conposition as described herein and a therapeutically
effective anount of at |east one furtheg_pharnmacol ogically active substance
ot her than the conpounds of the invention. The pharmaceutical conpositions
of the present invention nay be adm nistered by any neans that achieve
their int engdedapwitPiadie oEQxhaE‘DﬂBaifaIce thea@HB riostairadf ane heayy lokaibthasmadets

t I I I I,
7t raar {1 cuPRron it iRt O o Ses YRR o' Bl LIRCRMLP cnal LR, 075

i ntraperi tobleallent bispesfleamtitdodyor buccal routes. Alternatively, or
concurrently, admnistration may be by the oral route. The dosage

adm ni st er e%nl IrI]IIgIrIo Rd ARREVYS Mp1atRaRyitHI&n @ﬂl%o E@QIréinHueakm'lﬁ/?b Wrgerodidd he

reci pi ent, concurrent ‘treat nment freq uen oft{l %

t he nature ¢@rain Melugfe meWegqﬁeéaé‘ngFaaP@ﬂi@FaéIce dﬂIhl?llﬂéﬁt I“é‘? f qfdht rr ed

Oral adm ni &rhathio®Bné aeﬁg'mhﬁwmpf Fési‘tﬁcbrfadle iBUi daghl evithirs dgeinfeofans of ncl ude,
ets, pellets, dragees, sem -solids,

but are not |Ii dto

powder s, gr%ﬁ&ﬂgigngﬂﬁﬁgggFng' aV%F f%ents, creams, |otions, inhalants,

i njections, cataplasns, gels, tapes, eye drops, sol ution, syrups, aerosols,
suspensi on, amelrul si on, whi ch can be produced according to nethods known in
the art, for exanple as described below tablets: mxing of active

| nar edi ent | ) @R ALKIhARS B t§arm5@§asa@mls@ﬁteeal d mixture into tablets
(direct co ressmn‘I(d opti ona y granul ation of part of mxture before

conpr essi on. capsul es: . m xjing cti v redl e s, and il S to
obtailf a f I swaHtevigindbs OH@maI dWﬁI PSF a fIgéI%é)vﬁIﬁ’é‘Iam ?III"IIHPH

powder s/ gr asrigiadlanichfabe OB Eidlst GHIS dbrasin vﬁ&rimtheg)mdlemabspéoeﬁc argébwidysol i ds
(ointnents, gels, creans): dissolving/dispersing active ingredient/s in an

aqueous or f at t Ca%r reeslld’ue%J R%)Ea%g(? %ﬁlnarf(érﬂﬂo%fczldal%ﬁﬂ éJl%B%Hﬁh@pﬁdw th
conplenenta?@ } onobgeni zat i on

supposi t or i e Neblm;d, tlmn@bwmjlemlm}; a @ﬁvsts’d’wlilngh?jll%?f i Qh?ié?q()% CH3

i ngredi ent/ ﬁorh?I %El'{lh hidfRd ﬁlro'n?tIereIchWJHﬁfﬁebﬂteI:fS@é of(th€ ErRAICH T @srhhi@is
materi al norma P wax; vaginal: carrier nornmally a heated solution of a
gel | ilAg ageﬂﬁﬁumﬁﬁgilng said m xture into suppository forns, annealing and
W t hdrawal suppositories fromthe forns. aerosols: dlsper5|ng/dissolving
active agenPt‘eEFerhISlyasam’ apilol #did ,redinhiet hdvinge sdargerside whaini vitlamens atlocteder. In
general , no m cal rout es. for ti r hRC I

conposi ti on§° Sﬁ%ﬁ¥ s SORERNE o) grepagg’ ﬁ%n@%mﬂgggggp$%%%§g|%d’steps
on suitablenypwphmlﬁﬁ) means known in the art that transfer one or nore
conmpounds ofthe invenion into a dosage formsuitable for admnistration to
a patl egt ?r yoh 1c§ItErﬁIi‘103acI<{ ?&Idﬁ%giavm §}I1I11Yer stdeecHalrhsthife i@fseleagt(ij _0{ _nore
conpounds o |nven ron. into such a dosa n1co i ses addi tion
of orfd or nﬁPE‘ @6%&@&%515%%3 ‘éﬁ:f‘léampr(éﬁﬂs?ﬁgggﬁ’)oﬁ’ﬁ %t‘f eISII carriers,
exci pients, auxiliaries and pharnmaceutical active ingredients other than
the conpounds oak dshecti ofv €t irentiGuibodb|GHprdooeés ag Sirthes alterdduble, thbut are
not limted.to .combinj B S ngi

di spersi ng, III%)ﬁIB té(I‘II QI ??%teme gI: ngam 8/%“‘9119&1%?%%%% ‘I%gbresﬁl\éc(??e\?ghactl ve
and non- act CH3 dmyamdsmht that lvedhalfd@abﬂd@ah@wﬁm b@é? @hidegraggi eempPecessi ng
steps are kgﬁﬂ@ gin the art, for exanple fromU I mnn's Encycl opedi a of

| ndustri al mstry, 5th Edition In this respect, active ingredients are
preferably at |east one, conpound, of. the nven i on _and on re..

addi t3%onal vapseiaaed 6@9@&@%&&3{%@" 15 SR BFOWIRE‘S‘ISnf\‘/iﬁI% Bnr,nuI%ﬂlogh show
val uabl e phaf fRAEYS Id@ﬁIalrpdﬁOther“khﬁis cmne’faelﬂamepst hB6%A pYidd e ceustianalinact i ve
agents other, t he compoungs, o he |nve d
herein. Par E?@r Ii?f“%‘&? %‘I CIIO(Iﬁ CB?I use %Ite%ggbI@CBgIna&Iﬁlﬂhé G(I,-ﬁ’i%@

tabl ets, capestwees thqﬁblﬂeipmallgsrcamwll&e)sbe wspd (Msrchiant, dell, 6t aldrN%Bfe Bigtechbl e for
rectal use %%1%%2%95'6%% %Z% %rmotdaahgof @349@%&%@5@1&&&@ CMEdsRAiHIIONS,

preferably orl S sol ut furthernore suspensjo 8
enul s3bns” othg nlp‘lié)ﬁt@lallhn@flch g E3iCe nI“H?“QTbﬁF @aP3 e myatiQ) MptRethe SCHEr eans

or powders. Jih@irCHNROURGIE cRdin®. MEhuis Ry 8 AhbABY ?ﬁﬁerﬁhsemﬁwnhmpﬁm bs/ampand t he
resultant |yophilisates used, for exanple, for the preparation of injection
preparations. The preparations indicated may be sterilised and/or conprise
assi stants, such as lubricants, preservatives, stabilisers and/or wetting
agents, emulsifiers, salts for nodifying the osnotic pressure, buffer
substances, dyes, flavours and/or a plurality of further active
ingredients for exanple one or nore vitam ns. SU|tabIe ex0|p|ents are

T . N L o T T o r .



Sui tabl e carrier substances are organi c or inorganic substances which are
suitable for enteral (e.g. oral) or parenteral admnistration or topical
appl i cat iwo 2andi1gss1not react with the novel conpounds, POI/EPz@OPIBONAL er,
vegetabl e oils, benzyl 2 0 al cohols, polyethylene glycols, gelatin,

car bohydrates such as | actose or starchs_nagnesium stearate, talc and
petroleumjelly. In particular, tablets, coated tablets, capsules, syrups,
suspensi ons, drops or suppositories are used for enteral adm nistration,
sol uti ons, mgaf:ﬁ‘roahitbboﬂylcysmsmhfeew THOAWi ranmtiofisiint hee obtle sus £33si ons,

| si t
ot ment o, SorAT el E3sge 138 S R, §A03 0 Filiof ML ShEFb BB nwidrs
conpounds ofonidies émsaghbivatent dispetisio abebd)qbotpﬂmpﬂszea( 3&&@, TReo Wymplatipns at es
obt ai ned cap &ghdf%ﬁg tw UL UBHRINS anl 43 sKOCTREAUSIGRAN YOI 7h NGk ibAin

prepar ati ons. rations 1 ndicat tan bé sterilized and r}g}g
$Hhd/ or

cont abn exchpiothar ststhé HWQSCHé blonesRg @he 5#@&1@9%‘{%% muates (1 Q’é‘f
vet ting agefyntain QM tﬁé fad@ftionalSBE 46T bers3hafl heetibgn tthe odRATH I dbfrﬁiiﬁ ure,

buf f er subst ances,. col ora f | avour and/or aro r

desired, aIéB“E’@rﬂ inferchsin ’6]"“1?8@&@%&"?1’8’3“&% ?‘0”@%8%&5’6@} S E«Q 1P e%ﬂg or
more vitam Nsbatmﬁealséb&’feﬁkﬁ&hﬁ incledlesteeimatadiésassiesarttiedbydah 182)4084d, or al | y
i ncl ude push- f|t e | at t | ed
chpsul os el bt uik SRPRANER, OEARufondlS) & bR @S Winie 30 BAU b AGE BT
The pOsh-f mlsm;fmm@odﬁnrwa@ KI70E mutatiors lcldh@ ann oh g Gnabof
granul es, gﬁh 5@/?3' oRL ek 7y htatatdoht Gh $hé USH Afonldde@SBe “BoRdEkAsuCh as

st ar ches, cants such as talc or magnesium stearate and,

optional Iy, (n§tn§§t’ltlg alavays agqordipe o Ebadeedl Ka1b- acti ve conpounds are
preferably dissol ved or suspended in suitable Iiquids, such as fatty oils,
or liquid pmr atd‘ﬂileﬂ prbfbrﬁddérhlbaﬁmeﬁtt adid Ibinmam bRpedific adtbetly Eovaptisegui d f or ms

in which t 0Siti the L b

i ncor por at 2@3% Hﬁ‘?‘?ﬁ? g‘t @gﬁs g?lglmln 0 cI u 8b%ra§§§usa8§o tsbﬁ's?@ém tably
fl avddred sy#0ipé mlaatumsus thogr CHBIdosumpeﬁmed‘hsle félﬁm”fdné\ﬂddﬁ@@aléhﬁH99an with
edible ol | SkSH Afatk ﬂftﬁg%@h?'dbmaﬁleéem Grlobs EAEANYha Plook. PEARUL oi |,
as well as elixirs and sim harmaceut | cal vehicles. Suitable dispersing
or suspendlmgta&g@ﬁtnsthﬁémﬁa‘éfu%ﬁ§ gigspeleshaiis: i ncl ude synthetic and natural
guns such as tragacanth, acacia, alginate, dextran, sodium

car bog?/m?; hil g@dthe Qx%(ﬂecrrdaieéﬂflhb@lﬁiénu |s@tﬂeb1v@l@hty\b1$‘pbb1ﬁ3:yatlitlﬂiddglort&)nqmsgsa| atine.
Sui t abl e t or. parenteral tion. ingc

sol utions o?% J&@%é“&@ﬁﬁb%ﬁbgn? Hf&ge[”t %(;{?gprenatngrarrﬁ g xarrpﬁe

wat er20sol ubL368g| Y4074A thwthtkcadsi inghe othet iobtise twaon Citbddemains Osmsqdebtsalomts of the
active COWQ%‘% c{iﬁ%tft)%%&o&liﬁptﬂ'f FI ‘?{'3'4§ "TBG@W' 2t B %h%% tﬁ@t«mf?‘tm

adm ni stere C SO vents or ve es I nclude fatt oi |l s,

for exanpl edomesamd $334C, &36§§nlt?rf@ﬁ,é( 403Vt putabipgs 'élstbep@ef Pbﬂleé‘,t’ar?dtl . ethyl
ol fahf or tdédé%‘ﬂ%%%?ﬂ Ch%%ltflfnaﬂwwmbwlﬁ‘ﬂmghm{onéqg thé t(awmtasmun@s the €
soluble in q e in on suspensi.on con ances,
whi ch i ncr ed@8bs (fBay) ﬁgég%f ]E‘Sﬁﬁ(stﬂgtﬂeﬁ‘% Bhthg ﬁk{gﬁéﬁ’rﬁ@m ¢ ej;j%?ir%

sodi s car benayret hyl cel | ul ose, sorbitol, and/or dextran, optionally, the
suspensi on may al so contain stabilizers. For adm ni st rati on as an

i nhal ati on f%@g%{nﬁbispaaﬁgﬁf‘hﬁltse to use sprays in which the active

ingredient s €l sol'ved or suspended in a propellant gas or

propel | ant 4asthet prefereed(dspect of dhgprwrapomvsntienisor Bvalest dzzateségwsa)ml bege active
ingredient }$y ﬁgtageously used here in mcronized form in which case
one or nore additional phyS|oIog|caIIy accept abl e sol vents may be present

for exanple et Inh |on. ons can be a istered he aid
of convent i ®ndi quwﬁ F‘%t s:?ieb1 léalghht“ﬂﬁ‘cgetﬁ?l?‘ﬁ’é?n gﬂ;e%éraé'ﬁl DRSiS 19\% h can
be ussed rectval antibiodg hesle, cHatis agd awp hetibalydiphs chaind; @ad whi ch consi st of a
conbi nati on,_of one .or pposi tory base.
Sui t abl e su@p‘&ﬁ”&ﬁ‘le C]bam 10 Eb %fa%& Qﬁt s%‘é&k‘}éw&'ﬁ{gq%Pa ra}(?)r %é[?/yht hetic
triglycerides, or paraffln hydrocarbons. In addition, it is also possible
to use gelatine rectal capsules, which consist of a conbination of the
active conpounds with a base. Possible base materials include, for exanple,
liquid triglycerides, polyethylene glycols, or paraffin hydrocarbons. For
use in nedicine, the conpounds of the present invention will be in the form
of pharmaceutically acceptable salts. Oher salts may, however, be useful
in the preparation of the conpounds of the invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable
salts of the conpounds of this invention include acid addition salts which
may, for exanple be forned by n1X|ng a solutlon of the conpound accordlng

b o o . T



For the purpose of the present invention, all mammalian species are
regarded as being conprised. In a preferred enbodi nent, such nmammal s are
sel ect ed woamohsessgr oup consi sting of "primate, human, PoE@EPR)1000R0DNE,

bovi ne, canine, feline, donmestic animals, cattle, livestock, pets, cow,
sheep, pig, goat, horse, pony, donkey,2piLnny, nule, hare, rabbit, cat, dog,
gui nea pig, hanster, rat, nouse". Mre preferably, such mammual s are humans.
Ani mal nodels are of interest for experinmental investigations, providing a
nmodel for treawh@sin @id bingkncidis Fals dmgmEhe useedi)fis dustdste aot fulhéenigthdi vi dual

pati ent depends,. however, . on the. .nulii fa _ . n the
ef fi cacy of th@tlggg‘é}l?ﬁ?eé a?:&'r?‘pao%eﬁ&s% é:érﬁp’fegg)g&?{hgr? ﬁ:}rgﬁ gagélgg%gf;@l\%&leg‘fﬁ,
gener al st at e aflightahdimof sdié fidblengthiaatikodyd of diet, on the tine and route
of admi nistration, on the excretion rate, the kind of adm nistration and
the dosage f4r M tRediflaR0 MHdhstie €@ ctutd &vith e G 8bLihto ol GO NBE R b BN afind
severity of the particular disorder to which the therapy relates. The

speci Pi ¢ t hdgsapesshelowselligidde dose for the individual patient can readily
be determ ned by routine experinentation, for exanple by the doctor or
physi ci an, nhbtabr peRirkdsaspéct af tienclsrénhmviehoraiseutrivalent, datpeeific. antihodthe case
of many disorders, the susceptibility of a particular cell to treatnent
with the sut]"™ % npounds may be determined by in vitro testing. Typically
a culture of the cell is conbined with a subject conpound at varyin

concent r at i ®na fillbtengtipentitody specifipallys binflingi terfumas EIHHJ‘JNaPﬁéJO&&‘ﬁ‘iI%Oggent s
to show a rgleyantql Rkl @Rins4al ab ¥ntRfidyarht akens aane hour and one week.
For in vitro testing, cultured cells froma biopsy sanple may be used. Even
wi thout further details, it is assuned that a person skilled in the art
will 18e abl ® Qs spgle Fl%?é“FH@%%SP&EE‘SP]}%EHSH‘WHE’Pﬁ‘énﬁh}ﬁlﬁﬁest scope. The
preferred enbodi nents should therefore nerely be regarded as descriptive

di scl osure, whivhérelssfdsilglé ehyinriot flagmienti wler ib) dmyfusedyto sabd el dengtibel ow,
al | tenperatures..are indi ed |n. 1 gwyng..e: ,

"conventi onal %\l%s)urbl?g ﬁﬁ)m d%eagﬁﬁsa ?R%éhd%lgp n%é;(t:&éggg{e% (?\r?gntggﬂéggtgk?%}}egv ved,
wat er i s addedoi lightebaisofssid fulhtength gndibady.ust ed, if necessary, to between 2
and 10, depending on the constitution of the end product, the mxture is
extract ed WeghaRleRyhpREedicndiic dhehlenvateifanmobtiin-aserchicogepar at ed,

t he orsgani c .phase isi washgd ith saturated NaHCO3 solution, if desired with
wat erldand séessrbedbelryese B 3 | on, is dried over sodiumsulfate, filtered
and evaporated, and the product is purified by chromatography on silica
gel, by prehas@d prefertdBlebadihent shif stngys tladin Fatabr bv fragiments bindingbumanpounds

are, if desired, fr =dr . S Ly : spray

i oni sati on) C'(l\%ﬂl—f}ri iﬁ?ﬁ‘ftoof élgbd'%lptl\a@?gtp i %ﬁ@%gﬂgﬁ %Agr%%é:coﬁ%&éﬁ%gﬁe{:@aci d,
anh anhydr otesmirass of gherhespy ehainsof sagtiolllength gutikpdyear bonyl CDI 1, 1' - car bonyl
di i m dazol e, cone concentrated, d day(s), dec deconposition, DWMAC

NN- di met hy| ageitRbRferrddMidbed: oF-tHé BBt lim@nflo ia trdlalapinyilsgecdid drkibody

pyrim di none, DVE NN-di net hyl f ormam de, DMSO di net hyl sul f oxi de, DPPA

di phed1 phoSPRBASINE azi de, EDCI

1- (3-di et hyl am nopropyl ) - 3- et hyl car bodi i m de, EtOAc ethyl acetate, EtCOH
et hanol (100% a) EfiADlahigtt mtibody Ispecifi&l3Nbinding tdrhhman iebBH #rslieqnsistinge OH

Cemperatur o, TPEVC R RERTR Sl h POty ARG gy 200 TP

trifluoromethanesul fonyl. The contents of all cited references are hereby
i ncor por at ed bY) # eelypentide dopsistieg 9f entirety. The invention is explained in

nore det aijl Ey WEBHDSarpefntl]bB@yfléH 'iri:lgvaﬁm@][abﬁﬁliw\tmp@t, home\éer,fbeLng
restricted thereto, Exanpl e : nt hesi s sel.e c oun of the
i nventd on The fol Wh%RQS%g%VéZCh%‘@@ﬁtdﬁBﬁlﬁ&ﬁgﬁ?ﬁ%ﬁgﬁg’gﬁgri zed.
However, it lies constdiedsmaid edgd1)pf a person skilled in the art to prepare
and characterize these . di. r.enf . | :Of

g FROVIEGd i
4-11- (1 H benzotr?”@lll%ﬁme%gg@%gﬁiﬂ%)lg%ﬁeg% _?{H? %%pq{llgfss)oe?%zi n-1- .a1
car boni c- aci d- 3, 5vi apdptide coenegior e therC-germinug cBoae pf fertweihsavy ¢winy g, 268
ml ) and precur sgfc24 6fiP1ede@ anfB9dymol ) were given to MeOH (700 nl ),
sodi um acet oxaboronlsﬂydri dg %goa.no g,” 330 mmol ) was added at RT. It was
stirred for 15 h at RT. The main part of MeOH was renoved in vacuo via a
rotating evaporator. The residue was taken up in ethylacetate (400 nm.) and
washed with water (300 ml ). The aqueous phase was extracted with
et hyl acetate (200 nL), and the organi c phases were pooled and dried with
sodi um sul phate. After filtration, the m xture was concentrated in vacuo

until dryness and could be directly used without further processing
(colourless oil 3, 101 g, 255 mmol, 95%. b. Internediate 3 (101 g, 255

T =) ~ N7 ~ P Y. . Y A B 1 a




internediate 4: R=H M, CH2CH2NMe 2 C O CAnal ogously, internediate 5 was
repl aced by the follow ng acids: Exanple 2 Synthesis of

6- (4-{4- [8oQdrwmbssshuor onmet hyl - phenyl ) - pr opi onyl ] - pi per arCcmAEP24104062003

pi peri di ne- 1- car bonyl ) - 3H benzooxazol - 2-one 14 f .
3-(4-trifluoronethyl-phenyl)- propi onicoacid 9 (4.70 g, 2 1.5 nmol) was
taken up in thionylchloride (16 m _, 220 nmol) and boiled for 2h under
reflux. The reaction m xture was concentrated in vacuo until dryness and
was directly chdl\yﬁelpﬁdé cénsidhlﬁgrofpurl fication. A reddish-brown oil was
yi el ded (10, 48 20..6 nt er ate4(515ng, 1.91
nmol ) was gi ven t G ?IBOW%M C]Hl?/()v?lﬁ%l ﬂ?IH%mM’OOnL 5.74 mol ) was
added at RT. Subs@qlaeranhlyqdydtgm okais aawatile dpmaiat(Yilg anfen anfibbdytighti de 10
(905 ny, 3.83 é}%arhélgn&%ﬁ a&galhqc ( 1 nm) was addeddropwi se. It was

stirred for 15 h eaction m xture was poured onto water and
extradted tw ce vivhereimtsaid pcdzmpafiels fpped wtsbm@d\wraaml&:ofgh&é’ésdqmle dried

Ovler Sf)dl um Slul ghﬁﬁ‘ﬁ’pef)ﬁclhéé@h@&oﬁ@h@@&ﬁﬁ%ﬁ%%ﬁ&e'ﬂ%&gg%%tw\%;]liehnﬁryneSS OIA
col ourless solid was yie : mo : ich was use
Wi t hout further p‘il‘rairi'sloéé?‘acﬁﬁ“ gﬂ}?ﬂé’t"ﬂgdl ate 11 (0.75 g, 1.60 nmol) was
taken up in 6N HCl in 2-propanol (10 nmL) and stirring was continued for 1 h
at RT. The r eaatd wiergintheiagibodg heancenin edriatild donvaae (WHyof the dryness and t he
resi due was comm e t at ed,
washed with diet (T%éeg)ﬁ\ﬁ‘?hg%%b taHXcP © aklﬁ%?y ﬂ_élﬁ ecgé&g}aﬁh%l@f?m%ﬂ?:“)l cfftrzled as
di hydPochl ori de (thaPpolypeptideagdsne) togegtherform an antigen-binding site specifically

2- 0X0- 2, 3-di hydromggllﬁéqg}g@,;lgﬁ@_l\ﬁetcar boni c-acid 13 (38.6 ng, 0.22 mol),
|nterrred|ate 12 (95. 0. 22 mmol) and4msthy|rmrphollne(0 72 nm., 0.66

ot nyl car bod Y ﬁyﬁfr@eﬁeo%@cte@(u SR g 3 3gh AL e 3 @ peptide of

hydr oxybenzaitiédsa2d hminockcidse pfedadly gtwden 30rand ISP ameine aeidsled at RT. 1t was
stirred for 15 h at RT. The reactlon m xture was poured onto water and

extracted t ol ed organic phases were dried
over sodi um%sru Sﬁfgga?y %ﬂ%ﬁapgggﬁ %%ﬁl ?r%tér ated in vacuo until dryness.

The oily residue was conm nut ed vvlth di et hyl ether and the energing solid
was IS t er e@porally she anthedy dsavyseiaivarmble dsanain ) of s pebPePtide9y in hi gh

purity was uﬂ&kgﬁ@hd tﬁeﬁhmyﬂlgh@cﬁ@@\&%ﬂﬂéﬁémﬁw(m) of it fod{pepritierg am’ nes

\rNerF ag:gd bl i thgkf(% (Q%&H@Zﬁé(\aﬁﬁﬁfgt% ;J;ﬁilﬁfgg I nt%er{)e 1P§t %110%101‘1

H benzotri a:zitdd@ulﬁkleabﬂixalmwlea:n ﬂmecfnb@wmgqjosldbns 1 -yl]- piperidine-1
-carbonic | or n e b annQs 1 ' e 15
(215 0, 160 0ol i8R AR bFFion g e BVt IR AR bR
[ 1- (28rt - but@Xycar bonyl ) - 4- pi peri di nyl ] - 5- oxo- 3-pyrrolidincarbonic-acid 16
(5.00 g, 1611?11‘%30‘9'01\'\&}’1‘@53&% H@ﬁafncb%n(l@@ t§light chain variable domain
N- (3-di et hyl am hopropyl) - N - ethyl carbodii mde hydrochloride (3.07 g, 16.0
mmol ) and 1RoSH{R B Phenzot ri azol ehydrate (2.16 g, 16.0 nmol) were added at
RT. It vvgs il) hedvgchaf vakfable di{r]nzﬁﬁ_ ﬁoéﬂi@n[@laQ)tlighlﬂc]ﬁlamfvuﬁﬁ)éwaGmﬁmuredhonto
wat er and extract e.with et a organi ¢ phases
were dried B‘Qf‘éqons]gg)(bﬁpi’ﬁ?%ﬁltwé’ysf‘%/ﬁof(f Ldﬁgﬁﬂg ?‘F@g‘ﬂ* ﬁat ed in vacuo until
dryness. The residue was recrystallized in a bit nethanol/diethyl ether and
drie@5 A coledniquss ts ditioduoasnndterabidigulfide bridge0fay stabflizatiomare deesibed k .
Anal OQOUS'Y Oih- w’ﬁ’? /?%935‘6 ef(?ﬁgblﬂatleeg‘ 1(5P1Q59 %ngilnl 10 ”0’@9‘) '1@5@@9'40' was
S

reacted in ropano tron

concent r at eHO ayashicHo ﬁltalmu‘é?‘}fﬁ\é%@c@ﬁé‘ Bh(éogbé%ﬁ PR ?’%rcysslcml‘i‘tzed from

net hanol / di gt h¥ agt b%og}aﬁe 0 i(egbo)AMal aunl e%s oﬁ@|érﬁb&ﬁnw5tlﬁél Sbtdﬁﬁl as
hydr ochl ori

usI to.e.

4-chl or oben‘g';?‘fﬂgﬁegﬂﬁ‘i? b?%’e?e% t%var@bg"lﬁwﬂi?s) ‘A&}e poRPERlds SIS ‘?)rﬁ“@aéd’f e (98,8
ng, G061 mMbdtiveantedvytchainediriabie ddindid 2Bsitgn 48.ahd ligho hainersableaoteth at  RT
in DM (3 St in r xture
was. pour ed BRETLIE 1 SplBeBOmed ¥R ool B Hifa bEfifech 1RE LA ¢
organi ¢ phadesainerd tie ipelynsptidess vedain)sandorhise) beweletlrfmaéﬂ chai wm@émt r at ed
In vacuo un&dl‘halqrﬁ%&ﬁﬁﬁl 108'%n ;ieﬁ %aﬂ@%aﬁeﬂflé fdoffhiry IpBsifieh WH (RLABBERIT aphy
(gradi ent acetate hanol ). The resulting colourless solid is
product 19 (157 ny, 0.32 mmol, 52%. Anal ogously, the follow ng educts were
used instead of educt 15: ,NH. S,NHOo0 <1 Analogously to 16, the
follow ng comercially avail abl e conpounds were used: Exanple 4: Synthesis
of 4-[5-(2-Oxo-2, 3-di hydro- benzooxazol - 6-y! car banmoyl )-pyridin-3-yl]-
pi perazin-1 -carbonic-acid-4-chl oro-benzyl ester 24: m Anal ogously to e.

chI or obenzyl aI cohol (508 ny, 2 86 rrrml) 1,1 - car bonyl d| i m dazol e (464

"~ SN~ - . a ~ - "~ N~ Y 1



3 d at 500C in a pressure piston. The reaction m xture was washed
threetimes with water. The organi c phase was dried over sodi um sul phate,
filtratedwendicassentrated in vacuo until dryness. The PresmPRéngozoes | owi sh
oil is internediate 26 (520 ng, 0.93 mml, 66%, which was used w t hout
further purification. 5-amno-1 H benzggriazole 15 (40.0 ng, 0.30 mol),
internmediate 26 (230 ng, 0.41 mmol) and N-net hyl norpholine (0.10 nm., 0.91
nmol) were given to DMF (3 ).

N- ( 3- di net hyiivays aseprdipy to EY indehyf Kabdipih omd elebbdioheot krivalght,( B Opedifty; 0 42
mrol ) and 1-hydroxybenzot y4e]| 4 ded It
was sti rreoanl%f’d %Xt% oY Saﬁ{ro&l%la?(ri{gacltdg S{Egillngén gauvxglga {:ﬁgﬁ\f:aglﬁ?%at ed I'n vacuo
and di r ect | YHpmdi VL efitheistngtothamF aethfragmenss isapblgriedr adi ent wit h et hyl

acet at e/ met hanol ). The residue was taken up in a 0.1 MHC solution in

iSODrODanolﬁggﬂ; ﬁ%ﬁl sﬁ{géjcﬁarhlt%%ﬁ' ént@dyﬁ@&stheﬁe&\glamdse@fﬁgsanlld was

i el ded as I ori nt hesi s
gf 4- p1- (2-ar JBERY i fusios| Qfsh‘ixﬂlfﬁ&?élﬁ 99‘)‘/1351?%‘?) F%Pﬁgﬁ%ﬂaﬁ}ﬁn‘% qfég? ﬁ@/
carboxyl i c Rajts In@bddySFig BA lepé%@ﬁiré’dﬂnebe I’myhleﬁisblepediﬁc antibody results

3, 4-Di h | d,.eth t
((ZII ssol vgcr:ln |n 'ﬁo g Fl)flli‘eg%%\usafggsﬁl& hgtgf(}d/hr(les %_‘ﬁa en}rga I’;]Oﬂr% cool ed
to bel ow 5G- MetannbmreesbahéwC}Bo@bmmnmof said dull kength mtlmy@amla)ltetw 1250 m. of
water was agded dgC Bw-ﬁcgﬁ&’o tet%?omg? 'd'['h?c'h lfsleesaﬁJeﬁwmlge%ﬂ Thigh rL9edal on
or at ) h

m xture was stlrre acetate was and t he organlc

| ayerlOnas wexsimgdesvint chg \WQPO/8A T 13y Riteways | & ¢hvabs Priein et 0d 6ddd t he
sol vent V\’assileféiﬂér%ra?angwm5et251 Wkt %%t@clﬁ%pllé(ﬂ@@%sm%sa larthwmh&hodi |

whi ch was used. w t hout rther urlflm%{g 231? (g 28. 5 27 gh%ZS 7
ol ) was dthgser%alomnswﬁa&a qf28en{Wo B3iTs 81 18 1§63 520 g,
125 nmol ) dhét&@littﬂéhshﬂorv\/af both(hkavyrthalmsommaexg théseRWo TH2 deolairsi cEaclwas
stirred at rgefl 3, h and bV The
Fest due nasobinedie, G oo e BER Wiys) SR P ViR 2 Banol 1o
pH 4.15The m)thtnurle t.kas “Bolet.r theammdrasiuctier sif or yeukide hsidee cepbibigeedhaind

I dentified ?ﬁg@ﬁfm&y?ﬁeﬁaﬁé @Q/[ Jet élg I\Yatﬁ%‘%lotezﬂ% (15@ CPNHPUNKkwils used

wi t hout fur purification anal’ ogy to the gener I procedures c-e
conpound 30SuakalsliMeleBialed0 @)?879&%353 and\jpRTFARSES ec)?e%‘ {4-[1-(1

H Benzotri azol e- 5- car bonyl ) - pi peri di n-4-yl ] -pi perazin-1-yl}-2-

(4-trifluor oagd Hoxe apetfthe diveatemeait trivalert] Bpedfic Antdyrisifyrthass

di ssol ved |ayg hloroma}ahan (2 nm), then triethyl 2 5 amine (0.1 1 niL, 0.79
mmol ) was a ez 511 owed by conpound 31 (130 ng, 0.50 mml). It was
stirred at RT for 18 h. The m xture was diluted with ethyl acetate_and
washed wit hthea€CHB3 Gorainesf omed hedvyhchain o8 thadbll lgreth ainghedy apdytbe (A3 dri ed
over sodi unﬂél‘d!nfna{)F the bitkf rh%gvya@ﬁalhh@f ﬁfél ﬁﬁlnlengﬁﬁﬁﬁﬁ@d?dedéﬂdﬂéetr gduged

pressure. e residue was purified hy chro

(et hanol / diréwfafﬁowetqhaﬁempgﬁeﬁd.aeneljlg%l ARig P‘Ee M?R’ééveemﬂt?r 2ptikody, G143
identified a§n§as(70 9 ng, 0.12 mmol, 48% . 35Exanple 8: Synthesis of
4-11- (2- Xo- 2, 3- dlhydro benzooxazol e- 6-sul fonyl ) - pi peridin-4-yl]-

pi perazine-1 carbox li.c.ac chloro-5-thif I Y u. 4
(0.54 g, W@eﬁﬁ)f? Hﬁ‘ﬁfﬁl‘:ﬁ%?ﬁ?l&gt{’nﬁ’rﬁgo ?)thﬁgj)#?{ﬁgg)tf@%é blmgr%%t’ \klasg&éﬁésol ved
in dizsl oroamiﬁwyewbaemﬂ@)altaadomﬁ choragteriged . tha@: ol ) was added at RT
slowy. It vvas stirred for additional 16 h at RT. The m xture was washed

w th water, e%l X&talﬁq)qi'loﬁghééu Ghf i€9feklie sol vent was evaporated. The
resi due was pu I'ed by chromat ography (et hyl acetate) to result |n a
colorless solid identified a 34 (0.

y to
t he general S%F@é@’d@%‘b@ed)r@l h‘ﬁﬁrtf?ﬁ? tﬁe(%}ésgm? %g‘épég @Ei?ﬁ}ﬂ)ﬁhg o
Synt hesi s othedofignhK ilntél*fzﬁ%n@i()t}fel @Hol emain of the other heavy chain within the
- car bonyl J-am ex | perazine-i carboxylic acid
3-chl or o- 5- g? apq"%];&ﬂ %ﬁ YB%‘%’ZyI esterv. Conpound 36 ( 1.20 g, 5.63 mmol)
and conmpound 37 ( 1.50 g, 6.81 mmol) were dissolved in nmethanol (100 ni.)
and s¥di um @niasdeg amsibcmthlwdrnenleu(dlwsb ag, anfing Acidrrssijlughaving @darest side
slowy. The %t H' g@ﬁ&aﬁ a bRotlib@hnRTwitHinethe @htéffade Ythea@HBO at ed
and the residue Te §so ved i n dicC Ioronethane The organi c phase was
washed with saturat ed sodi um hydr ogencar bonate sol ution. This aqueous
solution was extracted with dichl oronet hane. The conbi ned organic | ayers
were dried over sodium sul phate, filtered and evaporated to dryness. The
crude solid conpound 38 (1.90 g, 4.55 mmol, 81% was used w thout further
purification. In analogy to the general procedures d, ¢, b. and e conpound
39 was synt hesi zed. Exanple 10: Synthesis of
4 [3 (2 O(O 2, 3 d| hydro benzooxazol 6 yl) - 4 5 d| hydro pyrazol 1 -yl ] -

T .



and/ or MageA3 gene expression. Mre specifically, the invention relates to
net hods of detecting nethylated or unnethylated forns of CTAGLB, CTAR2,
PRAME andworoMage?s3 and associ at ed ol i gonucl eoti des, priPCEER2010/00083,

primer pairs and kits. The nmethods of the invention involve amplification
techni ques, in particular fluorescencejsbased real-tine and end-point PCR
nmet hods, and have di agnostic, prognostic and therapeutic utility.
BACKGROUND TO THE | NVENTI ON Cancer testis (CT) antigens Cancer testis (CT)
anti gens ardomuaifilofisse héa\ztywmurwhﬁh@x:bmtadmahh:tihgteaasitwwithimﬁmrietesﬁawoﬁor mal |y
restricted to m cel | ovaries or trophoblast cells. These
anti gens art%le ?J%YB%IPIO%t tb%@setg‘gigﬁa%adult somatic tissues (Sinpson, et
al., Nat. Rev. Cancer, 5(8) 61 5-625 (2005); Scanlan, et al., |munol.

Revi ews, 1881d22- 32 (2002); Scanl an, et al., Cane. |nmun., 4: 1 -15 (2004)).
The gene regul ation of CT antigens is disrupted in cancer patients, |eading

to the abe[ﬂ)aﬁé C?—decﬁﬁa?h%ﬁt}féfotﬁé}%ﬁvyaéﬁahrg%%efeﬂ a wide variety of tunours.
The first antlgen to be identified, MAGE-1 , was identified in the early

1990s by T-cel | t.op ni n d Sci.ence 13;
254(503%) | Foiss SRS e SrieBlaD o b fhe 16990 KT Daiast Iodt 3RS,
Traversah, @igiadl, mﬂzﬂgé’e d el fiogy €1HE3 danain3G () theltdalénts Bispemfic hntﬁ)ods’at ent No.
5,342,774, incorporated by reference). Since then, serological expression

cloning tec

92(25): 1 18%5@@8@?%%&(’%%% it b Qi %ﬁgge h?ﬁ@fa s?%ggrn%?ﬁant
anti gen exm@mwdmnmtlwé@mg@aramg@ ‘{WYSYIﬂ(lMt]%Q:WTf@F of|the seegpd CHImun. |
3: 5- 16 (200&)91311{;1%1% e boRlbeFIRNA VSR Bi8 ShiFTadd ¥l the ﬁsst(c@womah i@l .

Int. J. Cane, . 5(5&1‘”‘326 732 (2000)) have led to the identification of mor e
CT arh‘)l gensposﬂfg‘ap nogenicity of sone CT antigens in cancer patients
makes them an ideal target for the devel opnent of tunour vaccines. The

i denti f i cat Preferablytsaidoamimesaid residiet lavingye nargeresidgchaziedvobyme ed beleced or

h | eff f f
cancer. | mmRgndr o kIS P ERARCIR REAR AR AR ARG R,

assunpt i on typtopkant(Wkni ¢ proteins expressed in tunors can be used as
targets in therapeutic approaches enpl oyi ng the autol ogous i mune system

ﬁg tC '| gﬁn Sp tepiefférﬁblg;asﬁﬁlezlimin@’ﬂéﬂpiégﬂlﬁl@Qﬁ%hgcassrﬁﬂﬁﬂs)de&ihhﬁwdlamg as @éiﬁétéd? at ment .
ave I NCl pal CcONpo nor. a | e | nmune
respdrse s pgoﬁnft;‘% &YW /PP gtegl@m@gt rﬁégrse%? {E)aﬂlﬁeonéﬂﬁ (E-Q’a r?ﬁmg g‘é t hat

conpri se i mmuno-stinmul ati on conpounds selected to increase the antl -t unour
i mune respimsee (SPAGLE. the hwnn@mn tbetit iICHXArbingers sner fusthet \altefedi by gdhest f or

use in canc r/ g@ he
CTAGLB gene?‘al SO o{)/\ﬂg}ﬁsn e%zﬂgiloagscﬁf\y @%&% d ﬁ?glgg)f\%ggﬁfl rst
i dentified SYI3SEmEXiN] wcénﬂl@égoélﬁd@éalb%ﬁabmWEzelbé’mh &ﬂ% Idﬁ@ﬁﬁlsl ¢t e | ate

90's at thegfgpgYork Branch of the Ludwig Institute for Cancer Research
(Chen, et al., PNAS USA, 94(5):1914- 1918 (1997) and U.S. Patent No.

5,804, 381, |ncor ora(Led by refer, nce%ill g Bt ein CTAGL g% 18t0 .am no
aci d<20 n | ehyt ﬁr 5N § cf“v eql, SB cifjg cpmpyseea { rBUBRRR | ydi ng
but not |i nid e Q3 dumtinast thal‘fkmbs dhaind andriSe6S, b3St Y4GIHE enutatpmesn at e

, h J et
o oncol - PR CHRORRN- thpoy R Bhifr SRR acRRonkl B RRE B nAE BRBD, ) ©
Bi ol . 2006 b@twesmﬂ@)CHB):éom’dmssagatsa by used @rlerc@ﬁcérMRééal NptureNiptegs

64(6):21 99 d
3] UI(’lg%ﬂ Sth elggfb%g%lﬁ‘%gyf@ FElEy ﬁ{tro‘a{lcmg%gigj(ﬁg)d gﬁ’%h@igggx?@lhé @Eﬁ%gémf;ﬁuﬁg o

and &3 | ul athei AARE shapomded BEPOCh Srutatigns of A P W@ aHo d ed in

pati ent )S W: HEmGDAELRP OS¢ Elvan’t. IS iPa afdtBerdpréferioé embbdirioht, (skldn@inaleatjkocyt e
Antigen) c gss l. -

920! BRfeic Aoy Gt S RE 88 NGRS RN ML Y alpoer o

Cane. Res., dafaidy aBOE3 961, T30S0 LBARA SY 4@tV mlutatiopd dmtherotisr oKihtel twoAciddl. Sci .

USA, 101 (2 [ u. S
pat ent Nos. CETEH0 008 IGIEks R By chfRg §5ior, T i i

6, 4173065; & onGofi te; twe, €8 dpmains ansl $¥ICz F366 Izé@%eﬁé é’ matm inand

6, 800, 730, @i othBC Bl BRY RIEEHY dbBhRE f{ﬂféeaddit{bnﬁl ql3l49cc1ﬂhtahbh ah ontlTcE®
partially overlapping CTAGLB derived peptides with binding notifs to HLA-A2
(157-167, 157-165 and 155-163) have been used in a vaccine to treat twelve
patients with netastatic NY-ESO 1 expressing tunours. This study
denonstrated thatsynthetic NY-ESO 1 peptides can be adm ni stered safely and
are capabl e of generating potentially beneficial T cell responses (Jager,

et al., 2000 PNAS USA, 97(22): 121 98- 12203). A nunber of MHC (nmaj or
hlstoconpatlblllty conplex) class I and Il epitopes in the protein have

N LY O



(Scanl an et al, (2002) Imunol Rev. 188:22-32; Chonez et al, (2001) Cancer
Res. 61(14):5544-51). They are clustered on chronosone X (Lucas et al.,
1998 Cancwo 2RgL1558. 743- 752; Lucas et al., 1999 Cancer REI/EP01HD0DO3103;
Lucas et al., 2000 Int J Cancer 87:55-60; Lurquin et al., 1997 Genom cs
46: 397-408; Muscatelli et al., 1995 Prgg-Natl Acad Sci USA 92:4987-4991 ;
Pold et al., 1999 Genom cs 59:161-167; Rogner et al 1995 Genom cs
29:725-731), and have a yet undefined function (Chman et al 2001 Exp Cell
Res. 265(2)domd®-a3d)the BiditiVAGEEY#I® or 836461 ghtatiomomvho gthes Ghhdl domaimenber s
of the MAGE:-A faml \} human
MAGE- A3 ggﬁfémflgxg eaxlﬁlre'é HKatk 8(§{lﬁide¥mdg§ @ugﬁgr\{\ﬁﬁ Ellwadgoggc&&ﬁg?(% E md&"@f

SEEUTh var urs | anoma
(Furuta et KhbatRBtalSanter kaohs- mQB)lengm@B&K)S asislegerthed by

hepat ocel | ulgryd gl aﬂféﬁ’i?ati(vgwoﬁ Edcﬁhonaglglo @ Engérfﬁdcélanﬁﬂ@ qg&egﬁl& ttﬁyal&&s

259- 266), gastric carcinonm 004 Bri (g) Jourga} g('n lg:ancer
90, 838- 843ispecticoaniibpdy atedh Ké7r9Fe1PuféP°n921@dBe A ° 0bs
Gast r oent er&taﬁg’yaﬂdZDﬁﬁﬁl @@,SK) rramldnyriﬁ 1Barces dohBG Of (the ahbkncletinal 2002
| munol Rev 8:.22-32; Jan 48 tahyzogl C%alect%{h Res. 61, 21: 7959-7963). No
expr essi on Q’i‘Hg‘ Fai 23Ry Aoyding (Q FY REPHA KA t i ssues with the only
exception of testicular germcells or placenta (Haas et al. 1988 AmJ
Reprod | mumoindtherrprbfended I8nbiotithient Sead atveadérit, bispedific 29UBodYa AOBPTiRSSA
55:3478- 38 t bghgt assays
2360W il pmﬁgem kY dbﬁt@rg\ya% b, ¥faifi” Rat Togpeg bk Aas s ay

capabl e of specifi ca yi ng - and ressing

pati dft s th‘éﬂOW%mLuatmen ithe €Hérﬁ0iﬂmﬁt‘)thﬁ |ha|§y°ha rﬂnficﬂdriﬁ@néhé\éf@ DpCTAGZ-
and/ or PRAMZ3eP heistidi3 ihOthe dmagi@nﬁuf sps& “UrfdB8 ichiivi’ red D FIGKB- E3 TRAG2-

and/ or PRAME- expr es es i.n gli gtrials, or sinply to identify
at an ear| ymataggas Wafk‘f’g%kﬁsg%"?lﬂ oég}? lrt’urrber of applicabie diagnostic
net hods have been described and apply RNA extraction and RTPCR (in for
i nstance: (iuasithat prferredCambedinfeas saidctnivelent, BHsiEcER8 antitRAY3; codiprrses et
2 ¢ Canoer VARG dw Blans B b YN 1A10BRAER ufl STNaNLGAR, O Che

exi sting assays i s olation to assess CTAGlB CTAGR2
and/ db PRANE@épr\éé%\bmutﬂmmmthe Ptb@é@f theatver €H3- dengiag Qe gaig REREFNY urour

tclefltsggsl ST}]@@?&%@I i ILu(t)tW oS nsEymupct rtgs@tw gmgat'il?ﬁg@tloﬁe o\ﬂﬂthé'l:t\g(é H R g?I .
within the @?@@Béan‘b%&‘tq'&%éggsggqfﬁta‘?zﬁ)g ta&f’g%mpt Et%r%%ﬁ%n The
partial degd@adains aad! Rditonaby tRMODY; a3 708 moftatioma| ih ethe (T8 elonofin RNAhef

B e Pa a0 PR, PRI RS T AL DR Lol MRt e

PRAMROexpr eclwiish | evel s. Gene met hyl ati on Gene nethylation is an inportant
regul ator of gene expression. In particular, methylation at cytosine

resi dues fo%gthbpex@&lgienpmhggﬁﬂrgﬁ iR@nfisn idh frivaleRf, BMpkaificfaffbsdy Of
specific genes can contribute to many di sease conditions through down

regul ati on 6¥MP@ETRE expressi on. For exanpl e, aberrant nethylation of tunour
suppressor genes can lead to up or down regul ation of these genes and is
thus associ af £ﬂ111\/‘iféﬁgth'rah&bcmyaﬁ;eaﬁeala)nbﬁndmgeb apmen Erlo - 1readycoosistiny of: ( Hof f mann
et al. 2005 Bioch 8 t gene

nmet hyl ati on are ?ﬁpgﬂ aél B%(i)?heav§ Ch%ﬁ?c%%i]s)(mé?ﬁ# %{rﬁﬁmﬂfe (%(?%{5{1 I ngly,

det ec®5 on of t hedme;ttiwylloéftan@ntlbttch’tmeﬁh%@é@mﬁbl%d@f@miVﬁﬁyalb@t&Odrﬁr ognosti c
and di agnostic uaar}statntfh &&%&f&@qcm)%téaugsafmg@%gtm HIe), ahi ve stage

of a di sease and so to predict response to certdin t her apy
(Laird. 2003 Nat apthpdydgawy chpin mtazlg g9mai?e G ngceRn fﬁﬁl 99)& §Yof CTAGLB-,
CTA&2- and/ or P%a&gtMQa@IM'(@%)t@n@one extent in cancer tissues. It
has been suggested t hat thylation.is t.h | e mach nismdirectly
responsible for éWWEN@%H&ts%SW S?HWﬁéngleﬁDgn «Lqrat{F ?h/el oi d

| eukedt a (CLM . Airedtioniof anfantibedylikivEhEin vandtde domrion(V Ia)ndl@amamibhéx

reveal ed that P S relandspga 201 bp island |ocated

wi thin the prono 1%‘,&3%%?%&&%8%@\/\}3{\@ x%ﬂl and a 310 bp island

wi thin exon2, of which onlﬁ CpG islands within exon2 showed epigenetic
regul ation pmmngtéﬁ’aﬁnéta dragmeat sespifigaliy biwdingrio humapsgdey), 1521- 1528) . In
conbi nation w t h Jifeihtke§iafleQRAInTRBIF @iichOorS P Ef Ad@itibadWhbdvy @apect to
DNA net hyl ation, it was al s0 shown that changes in the nethylation pattern
in defined parts of the regulatory regions of PRAVE are sufficient for its
upregulation in cells usually not expressing the gene. The nethylation
status of LACGE-1 has al so been studied (De Snet et al. (1999) Ml ecul ar and
Cel lul ar Biol ogy: 7327-7335). Due to the high sequence simlarity of LAGE-1

and LAGE-2/NY-ESO 1 it has been difficult to distinguish between the
rret hyI at| on- stat us of the prormt er sequences of those two ‘genes.

o -, = Y b1 - o R |




whi ch ol i gonucl eotide, prinmer or probe is useful for the detection of the
nmet hyl ati on status of a gene. The oligonucl eotide, priner or probe

pr ef er ablwocompnsses, consists essentially of or consi steTaP2itlo@ofoos | ow ng
contiguous sequences in 5 to 3 order: (a) a first nucleotide sequence of
bet ween approxi mately 6 and 30 nucl eotkges, wherein a nucleotide w thin
said first nucleotide sequence is labelled with a first noiety sel ected
fromthe donor noiety and the acceptor noiety of a nol ecul ar energy

transfer pair, WigkBleWohia$h APAPindE &itibolyebsstdnt dOmBRCE(TI®] Rhn ONE Or Nnor e
particul ar wavel engt hs .gg}eﬂ excited,, and accetF11t§ﬂc()lr1 { t absgarglgs and/ or
quenches said f|4igPadyligtehais variabiedomaly (V1o An An é’t@‘ %nﬁorbg nd,

si ngl e- stranded dontdie (CL dendselinkencamdoadnpein shegrid aitodgdomgimssadsaidal |y of
or consisting of,. betyeen approxi 2 i -.(c) athird
nucl eoti de sequelH’?( r}é\%vr?porrﬁesq?ﬁlge?(focﬁ:ﬁgﬁgfll%?rﬁﬁlgq@%ﬁ%ﬁ@#‘%’ ﬁ)gé ct)%ﬁgrrlalconsi sting of
bet weén appr oxi nditestign:i6 and 30 nucl eoti des, wherein a nucleotide within
said third nucl eoti de sequence is |abelled with a second noi ety sel ected

from said donor yEigiCHANENER VL RACRPHEY VIt Elke@VH-SAIId second noiety is
t he nenber of said group not |abelling said first nucleotide sequence,

wherein said third nucl eoti de, sequence.i s cogpl enent a in reverse order to
said first nucl cBRSTEE saidinksis aslﬂ?é’ﬂg? ﬂﬁ?tslsasagg%&“%%ﬁﬂ&%/sf%r @tyween sai d
first nucl eoti debeswepneIXxandaSWarsimodcidsj r d nucl eoti de sequence such that said
first noiety and second noiety are in proximty such that, when the donor
noi ety 1S exci ng..em t sf i and
guenches sa%§l ‘%’ﬁ%gﬁle%é(g E}gg?ee%rllﬁﬁ 238 g{%(égxgpgn %e%goﬁqﬁotfﬁ%eté@ %E% ﬁ‘gg%ﬁg?? t he
31endOof t trntippdyrandera) visuz peptidsi qegnecten ataheibd on Dt Itemtinereolstbg diemopeor
conpri si ng, i gRRhhil ppdeRSBLA iRl CXer®fin® of HESh&Y NthaR) JT&aWL AN length
approxi mately 8 and 40 nucl eotides that conprises at its 3' end the
nucl eot i de ¥&BAdYice of any of SEQID NO. 2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 62 and 63; wherein when
sai d dupl ex i s nekertiarsaielhepsidé dorriettot ispeptide afidt Ieadt § aseooncidsipi ety are
separated by a dj : >yl ar energy transfer between
said first and ég%g%?ﬁ%%tg{%%9QQEégg%gﬁ (JI%C?(#UM eoti de sequences at the 3
end permt the methylation status of the CTAGLB, CTAG, PRAME and/or MageA3
gene 10 be Wethir thineabodiment nseferablys thei tyalsnie réspepificaantipody, compBsdsya at ed
for HB of t he3deWAGHRatiSnl MBne Efﬁi%gﬁloaﬂﬁéct{jon?]@ﬁ@ﬁ@amg%ésﬂIL}BMA!’,‘Q}G(W%'[ ment
ol | gonuc! coPRHE L e LRSS e SHE SuiHEn ai Skiie ETSHCYNT S8V HEtar | <
mut andi s. ThigpesffRcaritibodp wohgeises ¥ 340QUERCEW mutatiabd & boe pf ithetvey GiHBesi s by
a nucleic agid.polynme ide e a
nuci o o aci PR AR R ot PR bl O BP Y PSRRI 4h B ol
unnefy| at eof thlawofCHA elo@RAGL BpticTAGRin RR\vEbadinent théygreabent.abispseifiene.
Most pref erap L ORAMTH.CRE T GIE muRkti T in Rhe KPP BomAMSHSEE Khobdle
nucl eot i de %@‘Eﬁ%%%@‘%ﬁgéée O T T Y MG W B T Tk A K T
23, 25, 27,chan” aad DIWK; E357Kgnutations iy the GH3 glomajipef the “hrleghsig”anpl i fy a
portion of the gene of interest. Further provided is a priner pair
conpri si ng Angthérrembedifmeht of e @urretniav&itlongises sevilem] bispedifiorantbody st i ng
of the nucl eoti de sequence of any of SEQIDNO. 1, 2, 3, 4, 5, 6, 7, 8,
9, 10, 11, TXPEE 14, 15, 16, 17, 18, 19, 20, 2 1, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 44, 61, 62 or
63. Sbitabl® apﬁUlldmgtlpamtlmdmpemﬁ_caib'dundlyg dehlanm E&B-b;an@n@nss%tin!gwéd_ in the
art, based on a s6Ag3e ﬁ:tl:tﬂod%e?{»} ERERS@nBIsHAEn NitEBGhAING cRfgRhidal cation of an
as

appropriate portion o e’rel evant gene (as_ discussed herein). Exanples of
prinmer pairs of difstiphoban priibody hieawt chayy vanable degpaia (YH).@n gdwl so
recites sui t?b: EcddklafiBlicalichdindomaird L(CHEY, aﬂ%ﬁﬁl@ddiy Hiifagne_giosl (ARYyarded a kit
conprising at |east on ri per, priner pai et .0 . r.s_conprising or
consi sti ng essen*ﬂtéff’ﬁ}{/gﬁag’yd‘gg‘é‘owgﬁtgﬁ ég%? rzt(ﬁgzirufl@fjélf}ta%{éo RF¥¥ce of any
of SBQ I D NO 1,chain &nstadt dorbain@ (CH3); &d 9, 10, 11, 12, 13, 14, 15, 16, 17,

36, 37 a8, 30, 4o ol ighgendt conliinein Seqille, 8 Clertmal *Go, 0C1 i ng

the nethylation status of a gene, in particular a gene such as CTAGLB,
CTAR, PRAME and/or MageA3. In a further aspect, the invention provides for
a nethod of detecting the nethylation status of the CTAGLB, CTARXR2, PRAME
and/ or MageA3 gene in a DNA-containing sanple, conprising: (a)
contacting/treating the DNA-containing sanple with a reagent which
selectively nodifies unnethylated cytosine residues in the DNA to produce
det ect abl e nodified residues but which does not nodify nethyl ated cytosine
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i mrunot her apeuti c. Thus, patients with unnethyl ated CTAGLB, CTARXR2, PRAME
and/ or MageA3 are preferred to those in which the gene is nethyl ated.

Al t er nat iwel2g10/i165sihe gene i s not unnethyl ated t he subj ect/Epg01pnedoes abl y
not identified and/or selected for treatnent with a CTAGLB, CTAR, PRAVE
and/ or MageA3 i mmunot herapeutic. In a.pelated aspect, the invention
provides a nethod for predicting the |ikelihood of successful treatnent of
cancer conprising detecting the nethylation status of the CTAGL B, CTAR,
PlR_AIVE anld/ or g/agdi&%_tig@ Bfarn AntébodgNighechain vmbnwdd;m'h (VL),ust Iag agtibodyd e
ol i gonucl eoti de,,.priper or prope, . p . t or a method as describe
herei n, wherein ’i‘@“€H§“§8ﬂ%§9tﬁm{¢§ﬁ§’%§qn$ﬂ i kel i hood of successful
treatment with a C CTAGLB, CTA®, PRAME and/ or MageA3 i mrunot herapeutic is
hi gher t hanb)i dnetsireglgyeraén Fy firagtnient speeifically biadimgtto iiamgn ctet)absence of

unmet hyl at ed CTAGLB, CTA®X2, PRAME and/or MageA3 in the sanple indicates

that the Iikeli f j e b OB b sl o AfdLHBII 162, PRAME
and/ or MageA3 im%gt Sgifl%g%%%ﬁiﬁs hi gher than ?\?S ?1 ene is%{;ltgﬁn/gt hyl at ed.

t

Thus, St he det ect3nsipogy undera) M apepydesorgesior gqthes - op il
i ndi cates that tiRavpophght dhiatny(pedferablycs sf Clteririifad ofehé hadviylthain) of
i mmunot her apeut i c.(i)?ulllow. hn (§,[t h(?r rel ated aspect, the invention
provi des a met hotibRllengd taf’ﬁtjo 8T tabl e treatment regimen for cancer
conprising detecting the nmethylation status of the CTAGLB, CTAGR, PRAME
and/ or MageA3 gewberem saidspeppide cofinectos ipapénside ofpt kgastidpmaino @ridgonucl eot i de,
primer or probe, r@férzﬂﬁ?b@t@si en 161ahd 80 afhif®idi@d as described herein, wherein
if the gene is unret yl ated, an 1 nmunot herapeutic is selected for
treatnment. Alternativel X if th ?ne i s. not nmst{;_ Iat.%d, treat.nent with
an i rfunot hBite this embe ‘é‘éﬁﬁ‘tt,r%fgfeﬁagl %Q%eeﬁl."alﬁflég’liﬂeﬁ ¢ Py SOMBFRSH of
treati nﬁ Cang&sWirutisn i 86é oﬁﬂi&fg@cﬁbﬁgh&dﬂ%ﬂé ef aﬁcll iTGﬂ6%),fL$6'8A, Y407V
i mmunot her apeyut.ic, .wherejn t ubj as. been sel ect or tr.e nt on
the basi s oPulayin TG ThE e FeIiohadpips S50t EREDRD e AL ERA £
and/ or MageWiSpgifive antitwdyr aimpyises Y3H9CoT366& metatiods imbne o€ theartwatGlbh or by
using an ol } i i P . i i Lo ar hod as

SRS L)g%té(% g?&t}(ﬁ &?1“?{%6%21 fﬁ%@?gﬂﬁgﬁﬁﬁgow rhutatfdds iR th&otfRel |

descri bed herein. abl _ i erent aspects. descri bed
her eild, t heokithed®oi 6H3 gfompinge (Qpticarky itTidembodimen thetaxennbispecitige A3

gene corr espaday l@npristRUEFAS /376N ehutfiods idEhB.CIOT AbrhainPtPiMe ‘aUndbor
MageA3 pr ot %

ein. ent__Lnvent.ion fur r, provides .a method of treating
a patient c%‘ﬁ’b‘haéﬁr‘]ﬁa%gﬁé%ﬂ Kﬁ“ﬁaﬂgnsrfﬁttﬁ?{:gﬁid@ﬁmé? 8?&@ g?lea‘frhefAGlB, CTAR,
PRAME and/ or MageA3 gene according to any of the nethods of the invention
and/ or by uThua prefertddgmudimaritiisle trivatdnterispercifisranbbodypedmmnisiggi r, kit or a
nmet hod as descri bed herein, and then adm nistering to the patient a

conposi ti on CORPnLS ﬁ@]s? - - L i i bed
her ei n. Thea)cé(;ﬁlrr@ollé”?%t Fglrll&?_s p g&eiré%?ﬁ?ﬁ n?@?él?gaﬂ\?? edtﬁﬁeca%s'll'%\%%gﬂ CTAGR2,

PRAMVR0and/ or MageR3wgantibedy hegiinghains epnsisiine tmirtegimagal toC-fermigal her  aspect
there is provi degir@tidRiFaA affibddyarhiehain Paidb&NdorBMEEVED)] 41 atibedyecur rence

of a CTAGLB, CTAR2, PRAME and/ oy Ma pressj ng t.unour, t pat i ent
havi ng been tr ea?%t@gﬁ?agﬁdigélnt‘{?%‘? ?@giﬁé‘n af‘ﬁiéo ‘H%%fe%%(?ﬁ?r Ay
measuring the meadtidody heavysitairiconsfanad CHAGRRCHZ) AdBd, anRiREMEdRhebver MageA3

gene in the turrt)ulgail'%gnss Ct &g‘g&r3¢j¢d}g3tgn@ny of the nmethods of the invention
or by using an oflgonuc eofil e |ms)r" or probe, primer pair, kit or a

met hé$ as descr i &ddwhentbedy bgimcﬁéins gensisting ie N-tggmingl toHe-tgaindnt a

conposi tion comphirsiide SFEAGEbody TARE chEROMRRO 8 RRin\ RIS ARda Hes6dy bed
herein. The conposition is preférably adm nistered if the CIAGLB, CTAG,
PRAME and/or Magbgd ‘@é‘r‘i‘e"(’ﬁ%ta!“cﬂmnﬂb&o)e( fe9rdndated. In a still further
aspect of the present invention there is provided a use of a conposition
conpri si ng B&Eldagl EERR FviRRiMenassbeificallpgimdihg to HuhenreMief)act ure of a

nmedi canent for the treatnent of a patient suffering froma tunour, in which

a patient has bee : f r . L1 TRASUL RO t he

met hyl ati on st at &Vg e%(frl %Ci@géf%ﬁlam%%d%nﬁf %ﬁﬁk}gté)eské geﬁlg{iét f<'31ccor di ng
to adP of the meantdwdyshdersd viaw pentidsionneckyy aitier(g - tamanusgd cheayyi de,
primer or probe, prinmer pair, kit or a method as described herein. There is
al so provided a conposition conprising CTAGLB, CTAR, PRAME and/or MageA3
for use in the treatnment of a patient suffering froma tunour, in which a
pati ent has been selected for treatnent on the basis of neasuring the

nmet hyl ati on status of a CTAGLB, CTARX2, PRAME and/or MageA3 gene, according
to any of the methods of the invention or by using an oligonucleotide,
primer or probe, primer pair, kit or a nethod as described herein. In a yet
further enbodinent there is provided a use of a conposition conprising

NI R NA TS NI R NN ™~ AR A~ Y . Y o o
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The "genes" or "gene of interest"” of the invention are preferably CTAGLB
and/ or CTA® and/ or PRAME and/ or MageA3 genes. "CTAGLB" is the gene synbol
approved W9 2011158360 Gene Nonencl ature Committee. The gen®/Epsoimecmbed on
chronmosone X; (| ocation: Xg28) and the gene sequence is |listed under the
accessi on nunbers U87459 and NM 00132733The ensenble gene ID is ENSG00001
84033. The gene encodes the cancer/testis antigen 1B [ Honbo sapi ens]. CTAGLB
is often referred to interchangeably as "CTAGLB' OR "CTAG' OR "CTAGL" OR
"NY-ESO- 1" OR E dhalh’ ofRid EAdength dobodyACERRIng ialtvo angbaedyetttakhp chain-
Hyponet hyl ati on of lth%as gegg.ma?; Q% N Qxifaed to the incidence of cancers,
such as mel anoma "GRG AN ﬁ}o? el Sﬁ)l’ng NSCLC) prostate cancer or ovarian
cancer for exanple."CTAR" is the gene synbol approved by the HUGO Gene
Nonencl at ur e Cornwhdartiosaideptide penriestor iscapentide af atHeasid 4oHRO ¥€id§,| ocat i on:
Xq28) and the gene sequence is listed under the accession nunber AJ012833 .
The ensenbl Q88 tddiRefNPEROAR LRt #R88%0n is BifvaeRebRpestieantitydy
cancer/testis antigen 2 [Honpo sapiens]. CTAR is often referred to
i nt er éhange®¥HIRFISHE " CTAG" OR "CAMEL" OR "ESR" LAGE-1 OR "LAGE-2b" OR
"M3C3803" OR "M3C1 38724", all are used herein. Hyponethylation of this
gene may bea)la fakéchgtipattitadyspéddficutly ifidiagnckusan Eldh] asd nredsistimgeof: | ung
cancer (includin SCLC).1 bl cancer.. .. . g and neck
cancer, ovarian %&E‘@%?r,%%oedly \}ll%g E}bagrgsg%)?'?m%% %frgg%@?ﬁ@gg?etreﬂg%g hageal
car ci noma or hepditestien bfiamantiwdy ihaavsechairPraible dosnain €VHarpa anfi approved
by the HUGO Gene.JNoih a@&@%ﬁn fHEhH@Hliaﬁaﬂ@ﬁ}ﬁy'tﬁn%&‘égioﬂg”mr),&?hrormsom?
a

22 (location: 22ql 1.22 nd t he gene_ sequence b}s i sted ﬁl’JFB' er ‘the
acced8i on nunberaitibgdpheayychaingonsigiglomain 6 Ha), Angispanyefy heavy
ENSG000001 85686chainléhstgn@maiaddeHI)nador ef erential ly expressed antigen in

nmel anoma [ Hono sapi ens].., P is.often referred t.o Jd.n changeabl y as
"MAPE" or "O P4"2§Bz§‘fv? aﬁpl&oc@ﬁ@t ﬁiarlgﬁ ﬁqnsﬁ%%%]t(!ﬁmlpfﬂotﬂkge%qag gene may be
| i nked to the inditattonef ad atéodglizht chathvasbbedomain(VERmodan aptibadyat e
cancer, |lung cangsr, ] [ t cancer or head and neck
squanous cel | czr;l? |tr?g%é%k/ﬁmﬁgﬁg(ﬁtﬁ% are the gene synbol s approved by
t he HUGO Gene Nonencl ature Committee. The MAGEA3 gene is |ocated on
chrorfdsone M%P@W@ﬁcmtmﬁrﬁ t he gene sequence is |isted under the

accession nunber&f)wjﬁ%&ﬁ%eaﬂ cRASGRALMIO 48ia vHNher MAGE- A3 gene encodes
mel anoma ant i gen}m&am' lé A 3. hﬁ VA gene.nir@éj’oc t ed gp (&:hrom)some X
(location q28). NRERaRELedy hgavkchainyappllgdpmal )AL AEREPITas MAGE- 3 or
MAGEA3. Li kew seconMaaEddbaind (6ftflgn referred to i nterchangeably as MAGE-6 or
MAGEAG; all are . I NQF i f he |inked
to the inci dence&ggrg%{;s%({:@dsiypﬁ@gE@Q%?g%%ﬁgﬁwgﬁgogggg{r I ?11? | udi ng
NSCL@P for exanptie.a pepBlai¢annettento the £-tsusinupof preof the e hgavarshains of e
typically CO“Ce“éaﬁ@hﬁﬁlehgthtahﬁbmw([mﬁﬁrngaﬂ%%ti@@tgﬂ_hea{aﬁépaﬁnLN/tH aiigregi ons of
human genes. In certain enpodi ments, the nmethylatjon_status of. the gene is
assessed by det ePSRtidPhyheresald pRPide canestor bsngl peptidreof gt 18%?&”,““? ntron,

exoni and/ or exo#uids, pgifaablgibetbicendsdnd I dnpihoavidsyr " is a regi on upstream
fromthe transcription start site (TSS), extending between approxi mately
10Kb, 4 Kb, 3Kbd1 1. Iég SI(PCi)Stllgl%&r 150 to 300 bp fromthe TSS. Wen the CpG
di stributi O?‘H% e ?8%0% er-region is rather scarce, levels of nethylation
may 6 assessed ¢a) anhstibodyrlight shaih yerighie domaigi (Yl9. orThe regi on for
assessment may b r.egion, t : 1 it equences
and thus overl ap§°)%8t Ellr)e iltcl)%g%hgrlﬁ?a? g@%ﬁpﬁg{ﬂxgﬁ&gﬁngﬁ g‘?iqﬂggrlﬁ

"met hyl ation st aghan constant domain(kd)ipr esence or absence of 5-net hyl cyt osi ne
("5-nCyt") ﬁ; on&harﬁiresam a1 épttﬁdg(ﬂsf fuspdGwit £ hmh&Nae:ﬁlhide§oﬂﬁhémlﬂdalnﬁNArlia f
sequence. "Hypernethy]ation: is defined as ILpcrease.in.the |.ev 0]

met hyl ati on abov&PHR npeRiRd 18 .ther{;'ﬁ mipys ?@FEP@’? ?@86‘3? PSRy crlrlgfrﬁsyl ation
of cy&0osi ne (5- néfydajd fdl lepgh iahiibody@ssltingsn ian astibpslyeheawvy tln -Vt he pronot er
regi on. Nor nal lﬁl\éﬁ)lnspeﬁtid%}m hyl ati on nay be defined by determ ning the

| evel of methylationin noh-cancerous cells for exanple. "Hyponethylation"
refers to a decrwhetwin sidpentice connestardyidenticad trothg pentigs eanapsteyungder CpG

di nucl eot i des vm'g)@i n a DNA sequence (of a test DNA sanple), relative to the
anount of 5- nCyt” found at correspondi ng CpG di nucl eotides within a

"normal " DNA sequence (found in a suitable control sanple). Again, "nornmal"”
| evel s of methylation may be defined by determ ning the | evel of

nmet hyl ati on in non-cancerous cells for exanple. In this invention,

hyponet hyl ati on of the CTAGLB, CTA®X2 and/or PRAME gene (or MageA3 in
certain aspects) is indicative of an increased expression of this tunour
associ ated antigen gene which provides a reliable indicator of cancer. The
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met hyl ated or not. If there is a sufficient region of conplenentarity,

e.g., 12, 13, 14, 15, 16, 17, 18, 19, 20, 2 1 or 22 nucleotides, to the
target, twerotohasizni nrer may al so contai n additional nuclreotEPd@one®DEUES
that do not interfere with hybridization but may be useful for other
mani pul ati ons. Exanpl es of such other_pgsi dues may be sites for restriction
endonucl ease cl eavage, for ligand binding or for factor binding or |inkers
or repeats, or residues for purpose of visualization. The oligonucl eotide
primers nayandrwheyinid afibody hbavyhatairt Veeiabkerdonsgie €VH) of thempoippepfided

met hyl ated residues.. Preferr | i . J . rimers
conprise, consi s‘fn%zég)z?ﬂ%‘. t§? F@t?%ofc‘)iy l%glpglgéﬁﬁgééﬁgfd%rﬁénxmgg%}_ﬁde sequence of
any of SEQ | D NGolgpep8ide ndef c) tagethet formiah antigen-bindingsitexpecifipgly o5 27 29,
31, 33, 35, 37, . My Urther and often conplenmentary way to

di stingui sh bet V\llgg(l’llmg'[t)%lh [ glg&é\ﬁb unnodi fied nucleic acid is to use

ol i gonucl eoti de probes. Such probes g;ay hyFri g)iasze directly to nodified

nucl efc aci Witkn this embpdigrenbygiceabdy Hi wyaiept usnTELICATILY GOMBIS 4is
products obtaégwdnbMtidi bhé ofthedfvo BH3bdorhAedf asd APS6EBXBE@BIA, Y4V

ol i gonucl eoti de hybrj di sati to s | Ll c sequence

det oot i on oPuigR bietheral e fug G domay dpg die sﬁ%*???@ﬁ@?%ﬁ@%}%;bs
before the wbispdcifid aatiiody qomgatises Yi3g9GeT866@dmatagions ippaeiopithatwelst ep.

d i gonucl eot i I ARe! ' y LSV G L wn in
the art. Th%%rgglflggf%g‘gsmt, gcsreé not )fﬁ%n@é%g? gRT Fﬂg?‘gglgﬁetgttrlbr%lﬁéﬁﬁggp

r adi di0sot opef thetiwiol €H3 rsimainse ptionally i sed carhodipetthe drivalenti Piseecie

moi eties, CheMohYIRRRSENRIIPDEKBOE rRRANRSIn REITHI abesin bLERPHGLEs OF
| i gands. A1 gonucl eoti des

1| for use .as prpb (0] i S consi,st
essenti al | ychgin %}dle%()r?§§5ﬁ35§¥( ‘f‘H@“H‘&RﬁF‘é@? &E‘é%&%ﬁﬁ@%ﬁ“ﬁﬁ@m&- SEQ | D NO
1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 2
1, 22, 23, BAandher 26pe@7of Ak cABent3Gnvedfion IBe BBaledy, bBHecifi6, agibodBs, 39,
40, 41, 42, 44. .61 2.9r The .nreferred ol i gonucl eoti de probe
preferably %Cé’%drl?%té)stgeé%ﬁgﬁg gorggrsl%rrélti ally of or consists of the nucleotide
sequence selected fromSEQ ID No.2, 4, 6, 8, 10, 12, 14, 16, 1&0#20, 22,
24, 26, 28, 302)Bfull lgagth 3gtibaty, binding sphuman EriB-deonsisting g6 e raiodye pri ner
is referred to hepgik chhingValL@MieARLEHASCHP bhdBIO antliodeNekEchains VL-
"ol i gonucl eoti de &rq e" is referred to herein interchangeably as "probe".
In preferred enbo fments, the nmet hyl ati on status of the gene (or portion
t hereof , especi al (whéréia pogferabb)l anmedsf)thé sval€HB rdvimadns compripesri¥BHYC At | on

speci fic PCR (MSP, MBP t echni j ik lar. f skill in
the art. In the MESCIPURIA ﬂ%&“&lﬁ?@&f the BFo K3 dorlind e s
desi gded to di sti BYAGE bordi3FeChyT ¥068d 36&#51%7M/mtaél@nw by taking

advant age of sequence differences as a result of sodiunbisulfite treatnent
(Herman JG et ﬁiapﬁ&ﬁéptlﬂ%tcbnﬁﬁﬂ%ﬁci US A 1996 Sep 3;93(18):9821- 6 and
WD 97/ 46705). A specCific, exanple gf. t he I\{BP techpique i s designated

real -ti me quanti t 8®)aneangBedy g?gﬁ‘)c, iy apRbls dPmalry 'i°hbl e quantification of
net hyl at ed DNA i npbed artibody h&agl chuinmeariableiodmia(eH pankasdrtipodpsed on t he
conti nuous opti cal rrgnitt ori ng][ QfH n anplification procedure and utilise
fluorescent |y | abSPopt AQmaiy bse incorporation in a pr oduct can be
quantl¥i ed and whederejusmd pbiypeptidsrs fused mithadhe iN-¢erafinusgdthenM odaman

t hat sequence in t ] ; cent dye
that preferential IOﬁl %%?95%‘%’92‘% #}%ﬁéﬁ&g&%@gﬁgé%ﬁgﬁsé@ﬁtﬁg\%%ﬁe is
greatly enhanced bysad figl legebran§bedy e- st randed DNA. Al ternatively, |abel ed
primers and/or | abel ed probes can be used. They represent a specific

app: | ]E:ati ;)_n of tc;g o%éﬂtid@r&ms@rgjgrﬁommrci) al :v%/lavai !Agb:BEAr eal iti)ma
anplification techni ques., syc S ), CONS(r),

AVPLI FLUOR( ) andcgc%-'ﬂgl%‘a{f?}‘ Fg%ﬁm%%&dgma&{eﬁ; %these real -time methods
are uxed with thecpodnyagibade lightdhaim eaiableston(aBCRYL) aulpvbantibedyhightogy uses

| i near, hydrol yti i I k robes that contain a fluorescent dye
and a quenching d%gghﬁﬁgﬁgﬁrd?%rg eI@,’ the excited fluorescent dye transfers

energy to the neamhgreinssidpphpeptide igHrsed Wit theMNsrmimyg e theybk 8688 ng (FRET
principle). TagMan probes anneal to an internal region of the PCR product
and are cl eaved by the exonucl ease activity of the polynmerase when it
replicates a tenplate. This ends the activity of the quencher, and the
reporter dye starts to emt fluorescence which increases in each cycle
proportional to the rate of probe cleavage. Ml ecul ar beacons al so contain
fluorescent and quenching dyes, but they are designed to adopt a hairpin
structure while free in solution to bring both dyes in close proximty for
Fl uor escence Resonance Energy Transfer (FRET) to occur. Wen the beacon
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nodi fi es unnmet hyl ated cytosine residues in the DNA to produce detectable
nodi fi ed resi dues but which does not nodify nethyl ated cytosi ne residues
(b) anpl iwgizng/asssheast a portion of the nmethyl ated or ®eow&EPRyloadm®d3 gene of
interest using at |east one primer pair, at |east one prinmer of which is
designed to bind only to the sequence.gf-nethyl ated or unnet hyl at ed DNA
respectively followng treatnment with the reagent, wherein at |east one
prinmer in the primer pair conprises, consists essentially of,or consists of
the nucl eoti de seguampeptidd comnyctof toSEEQCHEMDuUs df the otlger of the tyo I®avy, 8, 9,
10, 11, 12, 13, 14,.15,. 18§, 8, . 20, 21, 22, 23, 24, 25, 26, 27, 28,
20, 30, 31, 32, ,a“’ﬁszfS%‘g,f“%g‘?“gﬁv‘j‘mé’g’flyag, 40, 41, 42, 44, 61, 62 or 63.
The gene of interest in the nmethods of the invention is preferably the
CTAGLB, CTA®, aridawkstgindhelamiboprheey yyehain vaviablesdomnaiy (VHY OF@ﬁst one primer in
the primer pair i 19;;&1;&&19%(1&%?%% MehtiBody BAL SR valablelddhRit@V LYy a
donor and an acc%i%o noi ety of a nol cg%ar enetg%btransferégaL @rranged
such Bhat in the GBpehpertite undsr pxtogetherfarm e antigTsbinding sy ?Plfﬁﬁ? Aches

fl uorescence em tgiadinBYo hii@asleet. noi ety (upon excitation) and during
anplification, the stemloop structure is disrupted so as to separate the
donor and cept qr ieties.sufficiently to produce a detectable

f 1 uor escence® Fﬁﬁﬁ?ﬁgﬁﬂ‘%ﬁ%gynﬁgsdetected inreal-tine to provide an

i ndi cati on bf ohbecrbabmente thef muléspeeificy hetihedy oaccardieg HY | Gieetnvgeten %
nterest.  TREaPALITEWHeRiA e RtZRLbMARINe WHQNHaPIREiACHy 6iARSloShiman
essentially of | or’ consists of the nucl’eoti de sequence Of %9¥'8f SEQ I D NGO
1, 2,103, 4, cletginhipit the c-Met dinperisation(ps depgribere.g. 38 WQ@009/p074%7). 19 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 3 1, 32, 33, 34, 35, 36, 37, 38, 39,
40, 4 1, 425, 4fle Bdbodbremtr oS thedimfeatiabsyidcaftibods ishe tetramidngopispeaifict ur e.

In certain enhodi nent.s the ne co nu of the l\at.e o
unmet hyl at eﬂ{{g’é’ﬁ@ spg‘”ﬁ&qlg'r m%ﬁg’& tol-g%g?n E%gé'rlmﬂ?o% %‘é@%‘?%bl‘gét goelﬁ Thi
preferably owpitigediadifigsitésecthatsipepificilty bpdanthumanrigbBhleandetyg erfigsh- t he
real -time dglthﬁﬁ‘lt | 9t M's@é&iﬁ?alf? G925 bufidh eMeP 'widiEin "Bid Rl %ifiin
unnet hyl at e ge§e ol interest to produce an _output of gene copy nunber.
Pr ef ddabl vy, sitasethal spedificallyr bindrtochamar cdylet dhibih the, g h@“&ﬁ’ﬁif’%f’i‘ tionis

consi dered yallifed\erig woe2gomdog4by eshol d value is | ess or equal than 40.
For genes such as the CTAGLB, CTAGZ, MageA3 and/ or PRAME gene, detection of

an unnet hyl ated version of the gene may be of .pri.nmary rel n

net hods of M@gﬁeﬁ\ﬁéﬂ?qto?fogfel SWT? e"B’regé%rhgléerS % et ﬁfftr%ageéﬁofgﬁg%%e?hyl at ed
gene of i nt efitésidytcompeisisigt ected in a sanple in real-tinme. Since the methods
of the invention are quantitative nethods, the (relative) anmounts of the

et hyl at ed gy , HANREDYI AN GdiRhing BRGARNG HindiRIceald 6Risthaer Bk

determ ned as’ ction “prooceeds ) nme met hods do not need to be
utili2ed, hemtthedy hepyinthpinsqnddyorsatibedy lightehaigsiiapdt o di scover whet her the
target DNA is present in the sanple or not. End-point anplification

det ecti on t gpfi fiefGcall inkleZhain FabSfedpin ciypecidicaity bisdinigde BybBded for Real
Time PCR. Therefore, the nmethods of the invention may enconpass an

end- poi nt nethod of detecting th esen r t . ated or
unnet hyl at ed g&%‘greb‘? Sgl tsgﬂg?ees&ai"h%gggﬁﬁlpg%tgt@?%{@garga@rr%%?%%lﬁﬁfg,m%%h

i nvention provanémdgrunfera) vioa peptidestonoertarfat deg €cot Ngtermenug of dherfeeavind/ or
anount of a ne t ed. ! h . e of interest in a DNA-containing
sanpl e, conpri Es)%%]ﬁ Cﬁgﬂnqggﬁgﬁ%liléﬁfﬁgﬁg}b%rgpt reati ng the DNA-containing

sanple with a reagent which selectively nodifies unnethyl ated, cyt asi ne
resi dfes i nAnRthepNISPe® OF doricagnt deatien herslfars dd ? JEFANREOtL BISPEHIER does

not nodify gﬁﬁﬁﬁﬂé,%gﬂ,rﬁwgosi ne residues (b) anmplifying at | east a portion
of the methylated or unnethylated gene of interest using at |east one

prinmer pair,. at ast. one i mer..of -which | I 0,14 o0 t he
sequence of ahﬁtfﬂbﬁsﬁ@a aBPb(B{?’n‘meﬁ Ay ?Oeggrgé?%f ?rf)q Fkg]vﬂ%ﬁggtorrfeat nent
with the reageantibotlydreeyyclatingd analsivocmtibedy light chaing;iadpri ner pair conpri ses,
consi sts essentially of, or consists of the nucleotide sequence of any of
SEQ I D NO dedticdd si 7 : inlithg tohumb.c-W@t, 17, 18,
Y62 20, 21, Dygio ishigdfsingle dhyjnlFolPiraginertdispel fically binkihg Shunka c fet, 17, -
37, 38, 39, 40, 4 1, 42, 44, 6 1, 62 or 63. As aforenentioned, the gene of
interest in the nethods of the invention is preferably the CTAGLB, CTAR,
MageA3 and/or PRAME. Preferably, at |least one priner in the primer pair is
a prinmer containing a stemloop structure carrying a donor and an acceptor
noi ety of a nolecular energy transfer pair having the characteristics as
descri bed herein. The priner in the prinmer pair which conprises, consists
essentially of, or consists of the nucl eotide sequence of any of SEQ I D NO
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carci noma, adenocarci noma, and | arge-cell carcinoma and accounts for around
80% of lung cancers. In a preferred enbodi nent, where the cancer is a
NSCLC, thwo=ampiisssis a | ung ti ssue sanple or a sputum SROP/EP2@0/0620821 UM
sanple. NSCLC is difficult to cure and treatnents avail able tend to have
the aimof prolonging life as far as pggsible and relieving synptons of

di sease. NSCLC is the npbst conmmon type of |lung cancer and is associ ated

wi th poor outcones. Hyponethylation of the CTAGLB, CTAR, MageA3 and/ or

PRAVE gene i s wh&einl daitk siblglechail Baroffigracids tiides H) haee fused i sod fathjengeh appl i ed

to nel anoma. Mel angnma is i grent.ed, readi C i - j has
been wel | defiH¥ 08 uﬂ‘%‘esrtagﬁgl[%%?pg&f’fgﬁmetc 1 rarls?ﬁegg'rﬁsﬁ }‘?&?‘é‘}’?gf@@w“%@]ase
(RGP) nel anonear light chaiw aflsaid falblenpth ampbddy.mi s and papillary derms, but
have no capacity for netastasis; resection at this stage is al nost

corpl et el dukfipldy SURRERUSRhcikR Ll 68 ogir out h phase (VCGP) denot es
transition to a m)rg aggressive stage, which is capabl e of netastasis.
Changes i n gene expression occurring at the / VGP transjtion are, thus,
of gréat indeethet asmechof fhe geraenti WSIUAIRFAFIREN LS 2 éetfalYPteHEr ISP 1 e
test sanpl eadtdole coipphsing t he nmethods of the invention contains nel anoma
cells or nucleic acid fromnel anoma cells. Preferably, the test sanple is

obt ai ned frgm in_]esion 0, hy,l.ak. 1 i T8 w0 MageA3
and/ or PRA @gﬂlih?%gt I@gg??%%‘%‘ftﬁ%ﬁl rbel_gétn ggﬁ%%’?g’n?f%%ﬁtwg i 'nvent i on
may be appl artibotlp hbavoadiainsand éwo aitiady lighe chaies; @ad or gr oups of breast
cancer: noni nvasi ve carci noma and i nvasive carcinona. The noni nvasi ve

carci normas § d@Puhgie KTV RLBndrs sebificANbRidGizab heafaRicoeR in Situ.
Unfortunate?)r}woggg%st ca cecrs ofteélgérowgcﬁt hrough t he basenent nenbrane and

roughly 95% of all  breast cancer e infiltratin I L nvasiy ar ¢l nomas.
The M¥st comoWhespEesay S‘“ﬂff‘a&%%ﬁrﬁ%@?m F kég%ﬁ{seél%(b/t)galp lﬁ ve
ductal carci nogmibodyiudilért)ivia 4 peptidiel donakeadraat dredC-s@riéagimmus of thedteavhe duct
wal I s. I nvasive I qbul ar car.gGi riginates in the mlk glands and
accounts for 16”9%% el S?lﬁ\fglﬁ%n ar"gllg(s) ‘cancers. Less comon types of

i nvasi ve breast cancer include the follow ng: inflammtory breast cancer,
Paget's di sdasthenfaspént off g surramidinvientign dhgreford i, a ﬁﬁ&Vﬁé% bispesife ma,

phyl | odes t Wiodv3Bfhpkikiak! ar carcinoma. Rarely (about 1%, sarconas (cancer
of the connectivg t'gsue% develop in the breasts. |ndividuals nmay devel op
one, the other, or a conpipation ofipvasive. and non nvasi ve. brea cancer.
Thus, 15 n add) & fbhisnets gl ?‘Bb?ﬂegll,}lc lfhf B@%toﬁw&a@r?%P%(ng@g F& %‘80 be used
in the methagishodl, hehey dHavsnindawocatibadynsghd chass; andl | s or nucleic acid

nol ecul es from breast cells. Mst preferably, the test sanple is obtained
froma brea tiSsue. r LNl in the nethods
of the inve i%onl F%éﬁahc%‘ggf%%&ggéﬁ%ﬁ% n8§?°|m§,wg’rd§) t(())sq?islg,l’or

personal i sed nmedi ci nal uses. These sanples nay be obhtained from surgical
sanpl es, such whersinpaid singly chain & vrisagmentsupder Py gge Tysed o ﬁ%lflafflﬂ]ilﬁ“%ﬁbedded
tistues, f][0m %ﬁtﬂ?{ﬁ Lﬁlueﬂ)sﬁé%f ic&dﬁﬁd hf&ﬁoraftftlib”TlFf619Nhteh?ﬁm1sroftﬁe81&aeysiarrpl es
or froma fresh gr ozen. bo uid, for, exanple. Non-limting exanples

i ncl e whol e BIB%‘&,CEIBIS Sﬁ'&%%‘rjng&‘é%t?f’f%pi nal fluid, peritoneal fluid,
pleural fluid, lynph fluid, serum plasma, urine, chyle, stool, ejaculate,
sput um ni ppbeameynipirg, schahaticastrustadseedpg6bnens, col on wash speci nens and
brush speci nens. The tissues and body fluids can be collected using any

sui tabl e ey ot oA ARARERQAR GHdle WEkih FER ARy fhohlifisdikdindipasTENt Of

a paraffin-e speci men can be rmed directly, or on a tissue
section. The-Metr s huggppEdB-1"#a¢ ta said) Bl densth aRbody &1 2HREBYLE ent
are used i nteKRbRRILARICY tedREhBIF the Ky eRhihvoMRANfull 1AL aatbaiyni ng sanpl e
froma patient, as described above. The nethods of the invention may be
carried out on _purified or urified DNAcont ai.ning,s | es; , In a
pr ef e%f ed el‘?‘B‘GH{%Fn?mbf’ B??D(Sroltlg ° g'l’%?)[&(lﬁ‘fenf]f)ﬂés Petgté%‘%%ent?’p%%‘f%%%ctwagﬁ)\é%' or as
a prelimnacymptisipg DNA i s isol ated/ extracted/ purified fromthe

DNA- cont ai ni ng sanple. Any suitable DNA isolation techni que may be
utilised. b i i 1 LRt padar d
texts such%ggmfggg{h a??lﬂg)%:ﬁ%ufggﬁ Egl?)({)}{rgg? g@%ﬁﬁgll %‘Ia%rn (hill@tllf I 'Eai on),
Sanbr ook and Rusg@l Wo(léé‘élqaharﬁg%oﬂ}'@G‘Fva/rChAHﬁéﬁH?‘%l@ BNt &9 C5 t herein) .
In one preferred enbodi nent, purification involves al cohol precipitation of
DNA. Preferred al cohol s include ethanol and isopropanol. Suitable
purification techniques also include salt-based precipitation nethods.

Thus, in one specific enbodi nent the DNA purification techni que conprises
use of a high concentration of salt to precipitate contam nants. The salt
may conprise, consist essentially of or consist of potassium acetate and/or
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the DNA to produce detectable nodified residues but which does not nodify
nmet hyl ated cytosine residues conprises, consists essentially of or consists
of a bi suwphtoerisssagent (Fromrer et al., Proc. Natl. Ac&dT/EBeé1ro/oussas 1992
89:1827-1831,). Several bisulphite containing reagents are known in the art
and suitable kits for carrying out thesgdeam nation reaction are
comercially avail able (such as the EZ DNA nethylation kit from Zyno
Research). A particularly preferred reagent for use in the nethods of the

i nvention conpritggfinalCdirgtish sfexssmttddglweyvpéham variabdd dargain{ VEDGinum

bi sul phite. DNA | n hes tr eagent
it |spt hen neces@i‘g d¥8org£a[nééeavty gﬁ”ﬁ"ﬂreng arrtlﬁ%ilg BW&IBQG} %I{tcegcaused
by the reagent. ('HR)sam sntitmdy hgavyichain eanstast dora@mdl &) andcan andibodEchni que.
As mentioned al nf%wchélﬂestlgm%mﬂ?kemptanaret hyl ation is most commonly

associated wth n Particular, so called "CpG

i sl ands" incl udeatd twell@qntlv&ayltlhw@hhglﬁ@meﬁeenwmep@r@m@b? Gnd are often
;Ound nealr tmé&ﬁﬂﬁnﬁr diRdckion gﬁl?aﬁ%tﬁidyqlgﬂf clidhev et dd?ﬂdtmwtm @An@S S?ﬁh as
or exanple - istrij i r region is rather
scarce. In such eﬁ@edtf@%aﬁ’em&ﬁta ‘Eﬁ‘? é&i@s?&@ tron and exon

regi ons of genes for nethylation. Various software program; exist to allow
CpG i sl andsb) twoasirgshe ehaifi thnﬁa_gmsntstspedi)ﬁcalldéxitmdiﬁg wchumgcoMiitngl y, the

e ot st ot o unEERY Bt sTRRe LANOFXE FADRENS Lol ah Gfitlods ALY LM O 11

dears

met hyl ated or unne é ene of I nt est usin one” primer pair.
As dil®cussed abovagiab in R¥H) end d@é@@ﬂi)ﬂcﬁﬂ%@féﬂo%b@ﬁéi B9l ati on status

is to be investigafedy hgmechfam&ﬁbiefd&&&m@vw af ahiib&r) 1@16chaﬁhe6ﬁl§arﬁnd/ or in
t he pronoter regl on andfor |n regi ons, and/ qr e r ons e gene
of interest, thedppingtlyanda ?“'ﬂ% ]é%fF’I’V @??@boglﬁ(‘@ of the
gene (in this I eghi@n haved i @ETthé hamvtlﬂgogms;met-;enmwusmtemhel portl on of

t he gene may be (iin%I ified according to the nethods of the invention,
provided that th H’B ification product is detectable as a reliable

i ndi cator of the presence of the gene of interest. Particularly readily
det edBabl e anpl i ba)oddiGHhl Hinker¥LClaras by MieCh-liker-¥H-FEtlel y 50 and 250bp.
Even nore preferably, anplification using the at |east one priner pair for
anplification Ofwh&eutg%tdwﬂu&tr@éﬂa péptiderBbihABOGNERGBCIaE, préfb@bRst produces
an anplification product oc{ bet ween ppr oximately 100 and 200bp or between
50 and 100bp. Th'i"gWang%t?‘t EQJP%.‘F}(V‘CF bevant for tissue sanples,

especi al |l yparaffin enbedded sanples where Iimted DNA quality is typically
obt ai ned anghdswhtdetr saadrpingleosimimEab fregrdests meder H)raretfqméftcesaidcfuklrlmg!ﬂil ment ,

t he det ect abl | i | de
sequence of éﬁ)f%n?m%%(ﬁsq}bé %%egé&d&}& %tgpg“h?? 0?5\1 t%tjﬁﬁ%ﬁ?%%"ﬁéf%?%z, 24,
26, 28, 30, light,chain ofseid fgh length antibodya, 62 and 63. Preferably, an
anplification product of (around) 50bp, 5 1bp, 52 bp, 53 bp, 54 bp, 55 bp,
56 bp, 57 bp, 58wﬁ@ren§§'ﬂi)pcﬁﬁldlel%0m§eciorb§a p@ﬁl&ﬂ)f aﬁ&aﬁtpj arfitholiRids65 bp, 66 bp,
67 bp, 68 bp, 69 b gv é 8 b‘g é p, 74 bp, 75 bp, 76 bp, 77
bp, 78 bp, 79 bpPre a‘thSbe egny() an éotﬁb“m oy 84 bp, 85 bp, 86 bp, 87 bp,
88 bp, 89 bp, 90 bp, 9 1 bp, 92 bp, 93 bp, 94 bp, 95 bp, 96 bp, 97 bp,
98bp, 99 bp, TAO Cering:fh lergth adtfiddyP as BER dither i0thebpyald@torbetravaldit igrmat07 bp,

op. 105 bp, SRR et Bpay EonfBipe BB gulp rgibddy RBnekaindDand B0 P LT
127 B85, 128“fd, lemgtg mpnbo@sdlgéq@ chalps” lgee Rig> hpA 1 15@1 tspgthlemh@éy heaky bp, 136
bp, 137 bp, 438 t?ﬁde%ggiﬁtm ﬂbb-lt’emtlﬁ’a? thCJtélI%nQﬂ, d&é&loﬂpof 445 bp,
146 bp, 147 bp 148 c{iced At ast one pri mer
in the pri né‘itltﬁ’éb’rhea&}‘lc? 6%1"@?% °’6‘6’cnh %nt oélyd‘é‘g‘ﬁjﬂe Y 67418 only
to the sequasnaginof ((mt)hmh aﬁ@l&b@rhlﬂgﬁﬁ&ghml (&lleaxDNﬁl‘tfodb/IImuwytgldlm eadstamt with

h Thi i i d d
an unmet iyl 408002 (P LA agh EbhddS RS e bRt BRaA, TUTGHRE' £or o
of t o genea‘té‘twhvwhdrgnﬁHﬁ@HurﬁIrEdEIﬁIé‘dﬁ dnkiowtmgaltly eatmhodwht:tw plein eagent )
or the unrrehpt}'slta?ﬁ1 ﬁgmfclﬂzlrﬂgé)lfl# 16968 V\ﬁal( %mlb%lay o tHEDsSlS El'a?sdlg@/ Pté}@raﬁﬁla{g@nt )

dependi ng upon ation to wh are he prlner
nust, there tslﬂlelene@av@rtlbafiyﬂ@agy chia” it ahp9 atvqpélﬁmonesmg trhé‘l Eféﬁ‘é“ fto
interest. Prefghmhl Sirecdtibg of VHIECH bj MRSCHO aad ICHB. Q0 “Rill Ibfgh @afiBodygghedi ng at
least 1, 2, 3, 4, 5 6, 7 or 8 nethylatlon sites. Most preferably the
primer is de5|gned to bind to a sequence in which all cytosine residues in
CpG palrs within the primner blndlng site are nethylated or unnethylated -
i.e. "fully methylated" or a "fully unmethyl ated" sequence. However, if
only a single or a few nethylation sites are of functional relevance, the
priner may be de5|gned to b|nd to a target sequence |n mhlch onIy t hese

o, N 1 o, N 1




anplification has 5 -3" exonucl ease activity, one of the MET pair noieties
may be cleaved fromat | east sone of the popul ation of anplified product by
thi s exormwolesglssaeti vity. Such exonucl ease activity i sPaOtEPd@bODIeRNt al toO
the anplification nmethods of the invention. The nethods of the invention,
as di scussed herein are adaptable to mggy nethods for anplification of

nucl ei ¢ aci d sequences, including polynerase chain reaction (PCR),
trianplification, and other anplification systens. In a preferred

ermbodi nent ,chaln® VET pobypeptide esisisiing inedleteaninel e &-gyminahrbfeetior( PREER) , i n
whi ch the ol i u otldes ars I | 0 ties,
wher ei n t he™ &gﬂ(& ?ﬁﬁ ‘é}fayn ey q? Idﬁ%‘r%‘o'lpﬁg a%ﬁdaq& %ﬁfboﬂgq&ﬁ ?%ﬁ%?{gn%{n’a be a
f | uor ophor ejonsaie {CLpadbbir¢viated sis eVit-(En eFhgy antihody dighy yehainecanstapt dﬁ@la@t y is
absorbed DYt 2uA06 RREAa B £ [imbBRE TRE SEPRAT B G HpoRcHisanauratier

Thus, the a I ca hal rpin priher that” cont B ﬁ:&oth donor
and a8cept dpgetheretia gger-miypquldé éﬁplftﬂﬁ’r@&% betheemthe Gl QO%E’e"’&ad lety
quenches t %ﬁdlh‘%ﬁ@%ﬁﬂ&% @k Hife d:@n% othhelfuIll héngti afEodyshdang ahpimsat ed

into the anplificat ura a nchi IS

el i m nat edr?"aﬁ%i’ lesh glr'g‘ggg?% aa?g'?ﬂﬁ 8@8{” fﬂ'[ﬁ @F&}‘?‘ ék%g@gﬁ% lgg;d The
met Eods of 1 h&d [g(vgmgMnIgmrIgu adé igle t Tlonfudif leagthampibodies atdooding tothect )
wi t hout pri.or araty o i te g ide r, they
al I ow det ecf? %rﬁoﬁfcap ?T%’I I %ﬁl‘ {a%tl og%% q’“@ hi QPH}%P%BS{% %ﬁ?%@%%?gltel ng the
| abellDed olhlgmmzﬁldeonmbmhqsnt”ﬁlet el dcwhcantlbpﬁlea gcerding deg BRHBYEREMN | t he
met hods of éol?rgyds%\f?gtdn?i e bRflind YitlsVecH §6:25l BY A%all 6 PRPARBVILOWHh a

ref erence ren enes” are i mpor{ nt to allo t&x arisons.to be
nmade bet weehpthiispecatieatly @B P dae sagpe §§‘I‘%€‘é‘t i 5 %F’F%‘B’rso‘\# 51162 A6 light i eved
to be expregagfof fidfifll Rk Aitibodgdbwhtethbdadiaatindatideethd Oaesainpd e to be

conpar ed, detecting lLifi.ca f arefere La the
gene of i nt%‘f‘gg?avtyaq{gigﬁtﬁ ?)matcrhf‘)g\hf r‘i“m"ér"fgé?rg?"evyg%ﬁ nglﬁl efrssai@c Y

amouns of ilepgth amtibedy dknotenthentasti amizbfdoid enthe, Nsa&rphlemd@@aa@élﬂa\aho@tc A
reference gler‘%n ﬂ quld ideally, in the presence of a reliableamunt of input
DNA, be one ich'is constantly expressed between the sanpl es under test.
Thus, the results fromthe gene of interest can be normalised st the
cor r espondi Fef oy PEDidFeFONGECtoR eas wed MaHuR thfeliventgr ¢epofes & %?pé‘%g genes

for the presginb bdi&%hh&i&e& N&hietleisbpleteratslyi oF, sgituaﬁr ahgﬁhymsé-mbwﬁ@hate
dehydr ogenase

88 d
RNA pol yner%fg‘é‘g’?tPrsgDag)ﬁ‘érd(rﬁaﬁilﬁn%“}Qn €f %§7cft,so %;SJ FSp %lln érﬁ\’ru?\nar12004
Jan 28 313(%)th85ﬁe1612)tenmnusaobﬁuetﬁm Ubrath gntiiody ¢o rfcmh e rbOtpeeific, antlhedy
f b
et ence QGG BSLErARLly ONA G RSl P SRl b
using at | ewish apramipiasid sqspience raelenghy of @a@@Stosnémmq aads, ipreferblyr i ner

pair is a pifef 1&%&1& Jrns g A0S trre! ﬂ‘éﬂer%l Ustt mqohﬁwaﬂﬁnd heidsf Br en@nt i oned
characteri stl CS. suitabl e portion

e ref nce. e b
anplified a@&B‘P‘ng ﬁtaé)d PERUIASEORBRFEOTIS ( {Q’P@)nl HUERS Ib : ‘&ﬂg@f ﬁ@g?%ﬁag The
anpl ixfsi cat | @pingl SRU&!= |3§n€|61; ac$ abb,andsma0f &1 add)eori(veH 4at Ar 3,0f ot iendr esence

of the refere en ular eadj | figatign
products ar®] [16; \’/\gtgﬁgﬁﬁﬁa}%@’ﬁb’f el J;‘/X%(E) nag%l %’%dﬁ&%i’&&g}agmh 'f)(r ef%ébagf Y,
anpl i fi cat i Prefarsblggint the atvaleaasblsmceﬁcmanttmdlmwhefm aavl iorj x MHSHDbf t he

Sobp and 1500gP i Y1, BFR VLG pORROBRRTROTa O ARCRuaPRLPKITR! oLy

tissue sa
especi al | y idgntagal i nePEA® cOBRRFIYANS @“§ Griemainps of 13 dulbrengihy A0 nB9§Y=ssat“§/p| cally

obt aizped. I{k piiag c@ﬁh@db@%&spdpﬂdé@hbﬁﬁt aaeagtetsramﬁ@ a@ﬁneprefenanm pefides n t he
met hods of the iny met hods rra be f.urt ‘fﬁaraterlsedlnthat

ntio
the step ofP ?Wéerhég EQ\HF’BH ﬁﬁrqng B‘F’Ff?rf‘?/lp'nﬁl EPYCES EIECSF 1t he
(real -tine) ((el;eS)ﬁQirl(GnS;tg}mmth & %tglayn:dwcs < seriree, fd (X Fe 3 et By 7 atr &l and
unmet hyl at ed e, teres ales es n y £s of the
real -time d& %@& on ojf)% E e?flerséﬁt(grogg]ﬁldeﬁ]ag%ﬁy?t&aj) ?%Jg@gxgur%/gﬁ‘?or t he
ref erence geme, 6,0/-produce an output of gene copy nunber in each case and
optionally further conprises normalising the results by dividing the gene
copy nunber of the nethylated or unnethyl ated gene of interest by the gene
copy nunber of the reference gene. Again, the nmethods nay be characterised
in that the anplification is considered valid where the cycle threshold
value is less or equal than 40. Anplification of at |east a portion of the
reference gene generally utilises at |east one prinmer pair. Preferably, at
| east one prinmer in the prinmer pair is a prinmer containing a stem | oop
structure carrying a donor and an acceptor noiety of a nolecul ar energy
transfer pai r, as for the gene of |nt erest. The node of action of such

o,



and second noiety. In a particularly preferred enbodi ment, the donor nvoiety
and acceptor noiety forma fluorescence resonance energy transfer (FRET)
pai r. Mlwoubmviissser gy transfer (MET) is a process by werCThEreonengos s
passed non-radi atively between a donor nol ecul e and an acceptor nol ecul e.

Fl uorescence resonance energy transfect3gERET) is a formof MET. FRET arises
fromthe properties of certain chem cal conpounds; when excited by exposure
to particular wavel engths of light, they emt light (i.e., they fluoresce)
at a di ffer&rrtsm/gﬂwehaﬂgtéb fiagmntofspe Righn arie atpdslgrpebtidbumn@ishmgeff anl n FRET,
energy is passe on-radi atively, over n | - tween a
donor ~ nol ec‘tﬂz H%ﬁ?*’cvpr cﬁgln Va‘fllaﬁf dgg}%n %@g%aggﬁbga@g%%?%%&%ﬂwg (€ e " donor
absorbs a pdmammodydtg}na:hainevmatbltﬂ domniar WL @nr andibady ighy chaint dpastagtept or

(755 il 8t Sl e iy BB

0se excitation and. em ssion spectra
over| p ar eofi the dpbessing rassteraiin \WN-tessmanal 4e CotgrmpmabAieqtions ab YEbEE lnfipkercause it

to emdtf: i o0t - (ﬁﬁ \x&@mgﬁlttgerwtaic_ mr ec)aitvspﬁnermV wun@mhaﬁ r?stvmmzte tﬂe
secon uor Qp cau rn.to fluor er. wor e
exci t ed- st alt‘é(eé&é% G 8?3?“&%“?‘? s& I Shtﬁra)PfrlmF@F@ g?'e el"‘it%toradﬂlélf’@lcl'dgd by a
resonance ipefecatly tetheke 32 add 5OlaminmbednSaidsingle chiia Rabifgigheatsi a)gJIéecond
(acceptor) r | f ule is
decr eased a@c‘l‘&lql"g‘%’%o?%’ﬁﬁ)e eéf“ls1 ntcl](ﬁrérvl?ﬁcg ! \(%}twc?hh&{?uor escenceg)C

i ntenity oVLtGid! dinkepVUrChphrscudtelizesl winlbeoatyral shisuledrobend betwveemplen t he

exci t ed- st a%ﬁ i9%n&thd trﬁ{ri@a%d et R feBflirfu® &na@@ftt@parspamr&
acceptor, uor escence donor i s uencgg w t hout a@?seq@ent

eni ssi on ofadiq 96%&&&@@%Thﬁ@r@é&mrnus dsnetss thedast @mipg,aci
functions agrmingslencher. Both quenchers and acceptors nmay be uti I ised in
the present invention. Pairs of nolecules that can engage in fluorescence

resonance e tr.apsf,er (ERE e.ternmed. FRET ir r ener gy
transfer tgﬂb %ﬁ‘?‘ Ihf‘ﬁ%r ddH ﬁd‘ﬁﬁ%imé}%%énve%tr’onn%’l eglﬁ ‘gg) rr‘?illél? l‘s’?l§% &%F f:é}[{)e in
cl osd5pr oxi fragnger(tuipnd derip@estaopepdide A\)lth(mneg 901d1@9®n0%twt068153112§¢nﬁh1y op 11:

353-388; S f

S 5D R hon Gt i ity
accept or mol €€, bAMoFdi "ﬁgVHrﬁébr‘Qt\éH “Qlatp¥L-GI epdl Mo HeHo VAR d21- 327)
the effici ecyrRitheRBbGInG diAgle tRiinIFab FragRRhis aeBedingo thedinkEntfon y)heie D is

FRET can- noGHISIKEEVant by Pboaa Lapmis: i stbhcDsV BrC LBt Yo GR 1N BEul oo
t h?t J.grg (r:] gtrvrguIDHy-lmkag\o/anCERIS'ﬂchtmkdl \gnhns:thd simgle chepaFal dragmenison. e;] Vﬁﬁtﬂ her
o 5o onl DopdhE Al 9RO R/ SERERLO bithba a Sk S aPYedst §o@ﬁ§htgicrdgexanpl N

FAM i s nost preferatdy e\nthl yleagdi ofel? 119y5q argmp amctShIramWa%bceh@m wid Uggrim  and

ts light 0 f
gr2n5 s | ' gh Mcrtgﬂv@gfctasg%rwﬁboé =20fnd Qx@5 n:mmf%rrqioaﬂdﬁm@su Qrbr@})é m o

onor fl yor r use wth , and
ROX (all of= \ﬂrﬁnéw—héw@t%ét@me&rtétorgg teﬁ“rh(i}‘n‘%%h§r44n‘tﬁ FﬁaB &=
par t ipsul ar| tr, Rreée3, eckeTorREbIERith x5ai 4, onand ot 1 §n drke érhbmiimsniedand or a
derivative Igl%{teo Sﬁg‘d said acceptor noiety is DABCYL. Preferably, the
fl uorescein 1P 2tonpri ses, consists essentially of or consists of
6- car boxy fluorescein. The MET Iabel s can be attached at any suitabl e point
in the prinBraprefamred epehodimentanidyantibedyedomaaing asbesiidrbipier in pad gigglr  and
accept or moiGhi P ﬁE&n&R%@%BH@GﬂﬂQ f&lmhgeﬁi&@lﬁmiﬂé{ﬁhﬁf&% de@rinahi n the
stem | oop structure such at whilst the'stemloop is intact, the noieties
are in clos YW& cal proximty to one another. However, the prinmers of the
i nvergigl on H&:Hahﬁtkéledmtrbﬁﬁwmmhmm VH-GHY, merptafarab@f‘f/mm ve to
al | ow I\/ET/F ﬁ( t{glt[ Q the respective donor and acceptor in the absence of
anplifi cati ¥ 2@% ration of the donor and acceptor once the priner is
incorporated into an anplification product. The stem |l oop or hairpin
struct ure shoametice pdfesechanbabmentsaibaniboiy domeine and daid dmlerainseidof t he
target geneSlggngﬂ ﬁfFa'orHa t hille InRlof RO RoHRIPRIrdSrs B Ri-fetmfiaf® Aot bi nd
thereto. Acco 1versal”™ stem | oop o alrpin sequences may be
desi gned mteﬁnlf@bglf@%@ﬁ be conbined with a sequence specific priner to
faciljstate pepoal:-¢LMRKEEVECEHIRr 8f VA-SHIURRELVR-CILNt erest. The main sequence
requirenent is that the sequence forms a stem|oop/hairpin structure which
is stable in the absence of anplification (and thus ensures efficient
quenchi ng). Thus, the sequence specific portion of the primer binds to a
tenplate strand and directs synthesis of the conplenentary strand. The
priner therefore becomes part of the anplification product in the first
round of anplificati on. V\hen the conpl | rrent ary strand |s synt hesr sed

o Y | o - e




5' - CTTAACCCTATTATCTCCATCTC - 3' (SEQ ID NO 10) and/or, 5 -
AGCGATGCGTTCGAGCATCGCU CTTAACCCTATTATCTCCATCTC - 3' (SEQ ID NO 11) and/or,
5 - TGGMEGREPNAEISLI | | I GIGT - 3'(SEQ ID NO 12) and/ ®CT/ER2010/002003
AGCGATGCGTTCGAGCATCGCU GGTGGTTTTGAAGGATTTTATTG - 3' (SEQ ID NO. 13) and/or,
5' - ACCCAACACCTTCCCTATCCT - 3 " (SEQ.hp-NO 14) and/or, 5 -

AGCGATGCGT TCGAGCATCGCUA CCCAACACCTTCCCTATCCT - 3' (SEQ ID NO 15) and/or, 5
- GGIGGTTTTGAAGGATTTTATTG - 3" (SEQ ID NO 16) and/or, 5'

AGCGATCCGT Topthsriany Gi6dil $ihgeGhahEBGhdgaienG dditiohaly 8 th(s $EQral Mdigudiide] 7)

and/ or

A&@TMM%@M@@%LQ g{? 1%8%%2“3;% hain ) or |

- TTTTGTTTT\@e@NE@BmeWTKTand exe(as@dmlehochaz@)vamm pmaigy (VL) are
AGCGATGCGTT Ve A i ed 1t %M&EEEJMNJ@J hweerthe 361§ wig NO.

21) and/ or, CC T ACATTC - D NO 22) and or 5 -
ACI:GA?CI:GTTIE@“\@}ATCCIJUTCCACCCTACTTTCCCTACATTC - 3 (SEQ ID NO 23) and/or,

St - JGGGTT-E%A A V¥ERBIE [deidaln posttidrSifxd lipHNChaid 4 hriabld domainbposition

AGCGATGCGIT. TCGCUTTGITTT TATTTTATTTGITTT - 3' (SEQ I D NO. 25)
and/or, 5 100AAAAACTCCACCCTACTTTCC - 3! (SEQ ID NO. 26) and/or, 5 -

AGCGAT GCGT Ti)GRSCATIR A ETEaAGOSTAET U3 BClightXhaBEQriableMOmady) and/ or, 5'
- TTGTTTTGCCATATTLTATTTGITTT - 3'(SEQ ID NO. 28) and/or, 5 -
AGOGATGOGTTREAIEA GGCGAGGGEGTGTGAATGTG - 3' (SEQ | D NO 29) and/or, 5

. CATOCCTCGET. A@ﬁ@@@wableglmgm@mylmomg)hgm ghaip Va15able domain

AGCGATGCGT D NO. 31) and/ 5'
Gc&l{ri 5§%MH I%;‘T 8|D NO. - 32) éﬁ%%oéﬁfésgab ) andior,

AGCGATGCGTTCGAGCATCGCUT -
WMTTTWW@MLW fg glexe 5 I%SéljsTE&Hﬁ‘}RBr‘s gchic ivea Bt
AGCGAT GOGT TR EGATRE MMEBBGHW@AEH’@MHEmHB VBEQdI VL NOthg5)

igglG%FGCGT W&@ %&A&FQM@“@ %%% lgﬁ&gﬁd%e‘? foand/ or,

i‘ - . IGACCCTAAGLEAGHAGAT AAaBAMRIn F3'afsieycribedieg. 88 QA#0893505 Ra_J,agopal
GCGATGCGTT S

o S AP GG € (g R
AGCGATGCGTT @iﬂ%&dﬁé’ﬁhﬁﬂm C%e(‘%é% (?é)%d A1)
and/or, 5' 17AAGAGRCANTARGRANBECHAG: aT%Glﬁdeaao&ﬁEewdanm vépladahans 5

AN T L et o S hgsording s or

' - CQOTCCACTASERTCAABetwesn ' hegBFEChaAID WEiabB2oain rr@i;mntzrﬁ@@dr@lmm 3 '
(SEQ ID NO., 63 leSE%nlaB %1&9&'1%08 15 GRCS RN difnShVRT ﬁﬁddﬁ?rdlmw%oﬂ&' ner)

sequences conp enen bISU t 2 converte I at ed sequence of
CTAGLB. SEQa¢tweNotlm2var@bIOadmnzzos pEfhreesingle chaipiabdragments C‘(@E‘h%eé igrtherer )

sequences cmoagemcam Qo tlE fRi&tlonl Isebét%hf@rﬂe@dy Whast Ryiadledioseanence of
CTAR2. SEQ I D NO 6 and 4 %)r esent .f.or rgl riner (sense
primer) Squ%%@g 105 and ght chain variable domain position numbering always

25 according to EU index of Kabat).

In an embodiment single chain Fab fragment without said optional disulfide
stabilization between the variable domains VH and VL of the single chain Fab

fragments are preferred.

A “single chain Fv fragment” (see Fig2b ) is a polypeptide consisting of an
30 antibody heavy chain variable domain (VH), an antibody light chain variable
domain (VL), and a single-chain-Fv-linker, wherein said antibody domains and
said single-chain-Fv-linker have one of the following orders in N-terminal to
C-terminal direction: a) VH-single-chain-Fv-linker-VL, b) VL-single-chain-Fv-
linker-VH; preferably a) VH-single-chain-Fv-linker-VL, and wherein said single-
35 chain-Fv-linker is a polypeptide of with an amino acid sequence with a length of at



conplenmentary to the bisulfite converted unnethyl ated sequence of PRAME.
SEQ ID NO 43 represents the hairpin structure sequence SEQID NO 1, 5, 9 ,
13, 17, 2w0,200%,155%9, 33, and 37 conprise the hairpin stPotiEre@odepoence and
the sequence of SEQ ID NO. 4, 8, 12, 16, 20, 24, 28, 32, 36 and 40
respectively. SEQID NO 2 and 6 repregent the reverse priner (antisense
primer) sequence conplenentary to the bisulfite converted unnethyl ated
sequence of the CTAGLB pronoter. SEQ ID NO. 10, 14 and 18 represent the
reverse prijemt 1Se6nBHQcids, oiﬁphermmommmertto;vitme ldriggubf att least @vamine dicids.

unmet hyl at seque| of. th 2 34 and
38 repr eseﬁ'ﬂ’et ﬁ%m 3@2‘?@3“‘&5 géaﬂe%g%ﬁlggr?ﬁ%nen@aﬁ?epg%ﬁeﬁgl gﬁmi te
converted ur(rrmﬂmymmtdedotseqmm@numo adié oPRANEtgImdISt er . SEQ ID NO. 3, 7,

11, 15, 19, 23, 27, 31, 35 and 39 conprises the hairpin structure sequence
and the se el » le Rain 38, fr- enBﬂeﬁtStés 38 SEQ
| D NO 42 aggl?@%ﬁ}le%)lrn gﬁe gnli[ag% Whn%?vxg‘rs e Wg{?ﬁes}d?g ers %ﬁ; seq

conpl 8nent ag pentisletwith pmang agid SeqQUSAGRS t”é‘lf rfélpFr‘ifP é@ﬁﬁ?ﬂ&é’n&nt K Actl n
Beta gene; ég%eJcQalmv “Anker GOAPEHtEER wm@ahamﬁrw anustsequehwmthaqmgth@fand t he

sequence of I D 44 3 re nts e f I ense
pr ?mer) seql§ Sésa%ﬂpﬂcgﬁaﬂ %’?i/er{lg C}lﬂlg a‘fle? cog r?\% ego Efrrl{lrlrﬁegt3 %Clﬁit ed
sequence Ofad\zhlgefkaablﬁh'zﬁlﬂ Dlé&@tfﬁbdtwemﬂﬁlasdswmmnhalcml In eng milbgfilélegéquence
and t he se nt I gver se
USRI e TR Vepietent s bhers s

primer sequ verted unnet hyl at ed
sequdfice oforl\@)ge)AIBX =4 agénzi I3ed 5@r16hd9réﬁ@f?é’ﬂy Nt %= sbdti dn? CBXpPEESi on and
met hyl at i Ongfe?e‘f@dlg with m@zn§ Royyes 1Rt chBBEAARB4E ihgle-ching-BsEals i§ hat

i ncor por at e rinmers of any of SEQID NO 9 to 12 and SEQID NO 2 1 to
20. As det afFS 9r{Gedlas- experinmental section, expression and nethyl ation

| evel s of PRAME showed best concordance in the assays that incorporated the
primers of Bth@xﬁqoﬁE@lﬂalﬁ@b chaih Fo #iyméfitusard prefiroblyedisafido ditahshized.
preferred pélb(gle @rﬁl ﬂ (ie ?t%} 1z&tidnS Fglgfchmlb%gf@rﬂs %@hw@&f‘ﬁ%sthe

essentially € nuc e secluence of an ID NO. 9
to 125and smoummrﬁ@fal_dtsulm bonﬁé)epw@methﬁefanehwemamsmﬁth@ Strkgleacfraé@ on of

PRAVE compr hrﬁﬁyodfegnagldsrs GERABL 2l Yin Ol (94102005 R obEle vyt e inder

sequence of

e O o (T HF S0 Robate o By Nokt BP “Eeéﬁé/egir ated

CTAGLB_1 (1g99R 38@&%%4%@%@1@@3”@99) |1711+17mj I
| | AGGGTTA |||e| TTGGTTA | GTTGTTATAGGTGTGTTTGGTATAGATATTTAG |

L A 0 B SRR LA s, o

TTTmmmmnmwmmm@mg CoanPtA TG( SEQ
IG'[IB NO. 14'2) ﬁs&%%%()thgpa)nn—ﬂ%%ﬁhg tb the linVentioh G ASHEREAMIGTS dach | | |
ATAGTTGTTTGInEEAtFmE v AfragnTent soeesed froty TTTAGGAGGT TTTGGTGGTGA

GGTGGGGGT TGTGAGATGGAGATAATAGGGTTAAG (SEQ I D NO 47) CTAG2_2 (80 bp)

GGTGGT TTTGANGGAN dilaAY V4514b1d d&adipbIion GF td AgKEIChAlATVaT@a®AIbmain position

TAGGATA &?r TGGGT(SEQ | D NO' 48) CTAG2_3 (125 bp) TTTTGITTTGGGATGTITGTA
| 1 | | GATTAGGGGTGGTTTTGAAGGATTTTATT _
mGTTMTMTymW@ﬁmm@BmWMMM@mmTGAGG (SEQ I D
NO. 49) P %{E%ﬁﬂbp TGGGTTTGTAGTGTTTTAGTATTGTTTTGGGATATTTTATTTGI I 1|
| | AGGTGTGA AGGTTTGTATTGGTGATAAAAGGAGTAGTTTT AGGGAAAGTAGG
GTGGAGTTTTTHi hesprham xmiabdpylompainwespion 165 te)lightehgin RPHTATTTG | | |

| | | AGGTGTGATEJSTJPATAGGTTTGTATTGGT

GATAAAAGGAGTAGT T TTGAATGTAGGGAAAGTAGGGTGGAGTTTTT (SEQ | D NO. 51) PRAME_3: 120

O CAGTAT Y TR M TR PR P G i LA B B PP 1 0

NO. 5f) PRAWmid: F6JpqEments comprised in the antibody according to the invention is

AT TGOACTY L AR A AT AR AR oA GRARER R ol NO

GAAGGT GT TGCROIMGHEEATGGT TTA

GGTAGTGGTGTAGGTGT TTTAGGAAGGT GGGAGTAGAGGTAGAAATGTTG (SEQ I D NO. 54) PRAME_7:
98 bp GITTTGGAAGCGATTGAGAAATGECGATTGGITAGATTAGGTITGITTAG | I 1 1 1 1 GGT
TTTTATTGITG I | I I I |1 1 | GITTTATGTAGTGGITAGGGIG (SEQ I D NO. 55) These
sequences are located in CpGrich islands of the respective genes.
Accordingly, the invention further relates to oligonucleotides, priners
and/ or probes consisting of or conplenmentary to parts of the bisulfite
converted nucl eotide sequences set forth as SEQ ID NO 45, 46, 47, 48, 49,
50 51 52, 53 54 or 55 The portlon of the prlmer con5|st|ng of or

o e T 1 - NI R ~NA ~




preferably at the 5 end, the stem | oop structure conprising, consisting
essentially of or consisting of the nucleotide sequence set forth as 5'-
AGCGATCCGVOCEAQTAELCCCU - 3' (SEQ ID NO 43). Thi s det ect eCTHPQUONCEO3 S
generally labelled with a FRET pair. Preferably, one noiety in the FRET
pair is found towards, near or at the_jbend of the sequence and the ot her
noi ety is found towards, near or at the 3'end of the sequence such that,
when the stem | oop or hairpin structure remains intact FRET is effective
bet ween t hentoMe dlimes.thé Ibls@ecﬁﬁbtHembaVIbtyamﬂbeﬂyaamﬁdlag‘m@dnerrmnentldrhe stem

| oop or ha| Jn st r.yc sp t he nu

consi sting } ’?étﬁt"sf‘gli @Au]é(?(':ﬁ (glgt’al é?f%&arg]e f%l!éprsoecggékge %fs SEQ ID
NO 1, is Hebeby adeast 30%a(nicasurdd afterd & ovrs isce Example 73). end WI t h DABCYL.

O her preferred conbinations are di scussed herein, which discussion applies

mutatis nut n(ﬂ'le eml;r&ﬁrgrgrg@%n 'E?si)f‘,(lniig rI-g@fr@%%Eta&rﬁlbﬁﬁggﬁo?dﬁg tb e RIVERIEH

i nventi on. her hese rs are summari zed | n the

det ai bed deiobibitgtA4H (ehGe N aeErRbdl5pa ‘E%ncﬁre‘l’eél\/\l’mllferi‘tso%’é‘t B rresgpcs,ah i ant s

of the Qi ggagcheat RS0 mdiBiRd after 45 BARS sé@Eﬁ&tﬁF gp). may be utilised in
the present invention. In particular, additional anki ng sequences may be

added, for ampl.e .to i nprove bindi pec r the fornmati of a
stem | oop, —gée %Bﬁl?fl?’éﬁc n&/ﬁlﬁﬂ%ﬁ‘ﬂ"@é{ lééjr%(Iuef‘i&’gﬁ?%?nhbé@aéﬁé?eaflea 909 at
| east 91% aie hgrst 092Ue atrreneadsterdidhsisas tuehst U enetdingdbe 2@6bpdyat | east
96% at |eagt 01{9 Tt toaﬁl n%%ﬁtéor?g 8 a Rlth3f ad ggtsilgl %&Y‘};&H 11159 ls Gnﬁa%%ﬁ?
identity vm?cﬁ ¢f 8ot de seq Lences o pri me or probes set
fortHOi n SE@CD@JHMOM angibady amoeeg It e invgntigp, Msaﬂp anﬁ)relzecomh@aﬁh mers

and hai r pi npx%hﬁafowr@w@y kh(‘%"lﬁ’ PRk atfe éﬁ/ﬂﬂ& faatdna cau@hg@pﬂod@n eﬂ@bws as
appropriate or

may DNA, ur
t her eof . Si¥i H’TQ}“PWO%‘F ¢ ﬁ‘alﬁ%‘cf ?"dgr‘@’élé é\‘ll?seﬂ't‘)‘?% HS% %fc@BtaBEL?fb' M9 es/ FRET
pai rs may bgsudlly pufifiatith tdRPplRpMasdticall ) acdgiableopurity. i thg ckprbadiéredf wi t h

the fl nt d t t

gl fi ggr gf%ﬁ WH& B%{SI %2?%%%2 ?%png{p;e?eh §n%elgr ol%éééggarr@ S e(idﬂ%p#ow ded
t hat 1She f urespéctimelmddjfiaislightpnidheavyaokiing a@tlemedompmvrq@mnn yeetgestr e in
t he met hodsstgrﬁdagylﬁ‘qehi%ﬁg T‘EHPQ%Sloi EB&rfﬁﬁ{% %ﬁ%ﬂna@%ol& 1chr'eﬁE£ry9ﬁ’é r at

| east one d an acceptor ﬁé %Is
nol ecul ar eh@;ﬂrt oiells rlikes EHO 551l NP a¢rbled SEOn celisatHER2 %&e]é%sg e¢
anpl i fi cati ppR.¢d16elRC GEAE, Odr E@bletcyng Laeaqh@anfﬁtb rig secveedefibint thd deus the

d t t

o et bubirBone St B 400 CAGRL R hh FRb Bt BERBHER PEP
suf fi20i ent | yntibedies Qﬁﬁuwell&nd@heﬁ tt]ad:)d;tetefdfmhn’ ars and descsibgh gbr ekangie,iis thet ect ed
in real -ting 'g,%v ”’ maqdeglggf'mg% E&QFP%?%?C@%W}'@%%QE@FEQG gene

Pr ef er abl y, ty are pal r.
one enbodi n@net abd?rdtedoﬁx)pr Rnn’étgy(léﬂ@) %Hr%&aé@elﬁnw, Ryoi-eMpl Biotechaek ed fr om

5-carboxyf | vor %‘bﬁg _960; G\VEH{ePQQ(YGl gmem(ﬁ 8702K01- di et hoxy-4'5 1-

di chl oro-6-ca uorescei n (J odam ne, 6-carboxyrhodam ne (R6G,
NINLIN - tetrarret hyl - 6- car box rhodam éTAIVRA(L rbo X-rh dar’%ne
(ROX), 5-(2The hisnssidichgntibadt o?ngfLH'é‘Bg'n eppratg |fF<B’H| %‘ Eﬁfﬁﬁ%}‘

gnt hrogni | gnmgz,en%maﬂr&ﬁABCY mmnogleblhnmﬂnrcﬂmhan prazbedmremuohers, foﬂ:/hkanhhei protaieen,
eactive Re tetr t CRIcT oS} ne
nitrotyrosi geSé é‘f‘WSE‘n hmmﬁ#ap#‘e?xaésh@%%gﬂ% ﬁ}lg Fel fv‘]ﬁ rrgé %J iy Slgsg{l}d donor
moi ety is seffimityethrématogfapbpr Bdceiand lewesannb@dayglth@mr@elpnalo@ntmdles is

car boxyf| uo;&gﬁﬁ&%ﬁéﬁm seaﬁafé%a%ﬁ cén&&tloﬁﬂpﬁl@&mbék)m Wﬂ@hﬁ&!eﬂ@e 1
-sul foni c aci ant

rani | , . coumarin, terbjum g) ate

deri vat i vesCcanveerse 86 aeSoyF el S%ﬁdDﬁé\aélﬂq R AReQnge isolatiedl, the 8Bt Bf i ety
i's seject edidseRen IHBEApr essﬁé]pd&i%r@ewhifcﬁtaf@ﬂ%hhbahsfebl@daﬂﬂol‘lﬁ),st pllsesneh bsit yr at e,

eosine nitr et and T xas Red. . Pr fer r

noi ety is f%%@ée?w F%g Qflr{}%e PR lp  that,go Oetl tX%cep g’ro(%ﬂrrlg?ety i's
DABCYL and immhn@glelhﬁrratplrgteﬁlhetodohtam g esgyythless Gofcmmmwridnudnesmrral Q her
preferred c cularly in a multiplexing context, are

di scussed hgﬁg?&@e gﬂf %"gg&@ém nations are al so envi saged for these
aspects of the invention. The invention also provides kits which may be
used in order to carry out the nethods of the invention. The kits may

i ncorporate any of the preferred features nentioned in connection wth the
vari ous nethods (and uses) of the invention described herein. Thus, the

i nvention provides a kit for detecting the presence and/or amount of a

nmet hyl at ed or unnet hyl ated gene of interest in a DNA-containing sanple,
conprising at |east one priner pair of the invention. Preferably, the kit
|ncor porates a pr| mer pa| r of the |nvent| on for detecting the presence
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The kits of the invention may additionally include suitable buffers and

ot her reagents for carrying out the clainmed nethods of the invention. Thus,
t he di scuwei2on/mszei ded in respect of the nmethods of thecirmpenbioowwoapplies
mutatis mutandis here and is notrepeated for reasons of conciseness. In one
enbodi ment, the kit of the invention tygther conprises, consists
essentially of, or consists of nucleic acid anplification buffers. The kit
may al so additionally conprise, consist essentially of or consist of

enzymes to At ¥Ae sétjiehed ﬁar?a@ltsj(oamﬁlitaﬂts)catthé) bispddifis antibalykart preparal so

addi ti onal | i se, consi. t es tia 0 sui.t

pol yrer ase l%IYOI‘ %&‘F‘é‘igca%?}?f‘ ﬁ'd?"ichogg?l %‘ﬂ}{g lgggblﬂges %?l{r%;ﬁ:{)d@gfgl\'t%ho?g tgpom bot h
fam |y A anthcfeatiié ywyRhesipeSyl ynodifastens sache psrfoaged, Hawevesenlgtia.a The
vari ous co h Kk r al
conpart rrentrgs) %6%1 %d%?%r’ %él‘lg d&xgg&g%eggf%gagﬁggrtﬁé ﬁ{edrﬂclaﬁdaagggsg%ér( :ngttje The
kit nby al sater thor eamngquamt@oﬂmhm@tqr@h@s sush aisthe g6 agotyRsyane

printed on sepBidiy, bRy GptNERP9TcRt SFthe ReRniBiRarkiptoduchagksicng f or
exanpl e. The fnstructyons_ nay 1PaC| litate use of the kits of the invention

with an app‘rtﬁblﬂ‘i}'é’tréa?‘lé%eQ‘Fﬁ’ﬁ“gﬁ%ﬁﬁnf| cation or end-point detection
appar atus, a nunber of which are comercially avail able. The | ast step of
the real -tiThe wehhheos wfl” uhesddinahe carmerit applicadion genetes ayy kigdtodfeeldsul t s of

it hyl at cwegEhenen S p kRt BARPAE e dtiisBaies hocdndRs mé'Jnéil‘r“%‘]l ore
i ncl ufed) . iBvemdbar th m%bomanEgéﬁércalﬂ%@ cHYcallsqse ugsd %f’ﬂtﬂﬁ ¥s. Each

standard co % HsOF 1 é@?éésBHém%u » Olelf AHSNARAEAN culiret Nee GeaE Of
interest and/or re erence

ne as apprapria T plcall asel i ne val ue
of f1 uor esciatrEehapgegbl ibeanée? t Bich ceesignatipny 1 ‘EFSE Gy PERBFYS | G‘HF’e?Eeeﬁ%d For
exanpl e, i npRsfolmRAET MGt “&é}gfo'iﬁﬂuemg” Dﬁ&lecé ithé pSkﬁdrgmdb&bS)ceﬁoﬁmdNar eis

til d. Thi t t I 15 of
the anpl | 11 GULFOnCTERERGRITREY BEORNSErR, EarERuEPea ot ben e Hopaudy ®a”
thregiol d valdesst@dd thhtalt pepeny enaysna e rprdm‘ei}neidnmal an HMNA |cgnﬁentald|u9 to
significant, 3%'6]%? &bt %X&e%&h?mtlaaﬁ% § Réariah Bffo%éllglr that hf1R thé Eﬁﬁ@ﬁin‘étlbﬁ ofet to

10 standard deviations e I ne escence. propr(i %te
sof t war e i sbiptogidatieetivifytas Sa!i@p@ﬁdaﬁowl the originaly trgnstorimed esll are inglude
anplification reactions. The software automatically cal cul ates the baseline

and t hr eshoggnréaidtem N80 cElllkﬁlsrcﬁﬁ&iHeﬁrb , €he Bdtnashalld e yk) @ytoadchirology ) can

e e o T TR oL 5 st CR] Ty T BigeSot oBRToEY (flyg ey vt v of
conceyt r at | Dransiknt cb@rg;emﬁ is tiesedbediby, re.g. NBuroelart Yqret al. X¥unl eAcidhRdseder t he
number of C@b@?ﬁ@e omrg%o{r Qufifil ?xafgmsﬂgﬁ%c%&% YoRhSiOR ML i bisd

product . initial’ copy nunber of

the set of Bathntleadd SDNNSpBOALASOS 38 3358%] larter, iPrect alppProc; Nayl. yacad: fidar d

curve. Thusy skh@mﬁm%%s 1ogothR ﬁaﬂabfﬂah%altl ehalfJ. hemeeneMefhotistes est and
reference gene ere’ uti| |sed can each

e inter a
respective GOIANAIS7cArRreferied Jransient SXIIESSIANRYREM ﬂgélgo?gg ) Fﬁg%ﬁ B?qf]&( he
DNA- cant ai ngeladp@APE €., ddiuShri§tBseaUKRUh @tottebtmotmth(m% ié-8eared byppy

nunber for h of e. of i est > gene. The results may
be nornal i sgaﬁﬁ‘fﬂeﬂléﬁdl ﬁgnﬁﬂ'ﬂ érr:lgle@c?éf/lgﬂ&r? gg?ﬁ?%f met hyl at ed or

unmet hyl at ed gene of interest by the gene copy nunber of the reference
gene. 1n a Phefcentreldseembuas thatt aret switaltlg plor edokRiInpyys tfemsxaYpiE, Hrclydest

real -tine P@B@f ?ﬁérﬁlly%ﬁ% tefht&‘as'égﬂen‘eb'tanhr!lenﬁa%ﬁ@dﬁncﬁﬁg §iRe BuRdSotiL ON.

Preferably, ware’i.s 'l se referably incl gS ui tabl e

al gorithm sedls 9&%@%@“ Rz PremgsFs, FWFﬁ“F?TF ag PBW&@‘?‘B’ t1°‘§‘ EYer at i ng

basel i ne and threshol d values for individual detectors. Wilst the nethods
of thsp i nvent iw;mlelmldbs ‘@pbﬂab@emnmidt’ h)v}&mylt suplaad in afpidtiohalatelasionsiéphni que,
it is nost pr. ferre ificati i o ynmer ase
chain react ™ tﬁ‘ nydnrg?% - Olr ex g’r%flgﬁf‘xe %ﬁ#r@% i&ﬁfg(r%lrnet hod,
to include v«mretanytlsadm it bperbb]sllmkbémmNﬁléormywtndesf@dS expRessed 8% @al ent s
may al so be i | ude,
w thout 11 nPtaReRT il htkiphie® AP "SF@%??‘E?&%%W&‘%“—Ezdfﬁ%%&ﬁ%% 35R
TMA and tri anfnceris aperehly lmlqeda#aﬁwileaswn%f it attestythe aRsqEPUER ©

suitabl e reagents are commercially available. Qher suitable anplification
met hods include, without limtation, the |ligase chain reaction (LCR)
(Barringer et al, 1990), M.PA, selective anplification of target

pol ynucl eoti de sequences (US Patent No. 6,410,276), consensus sequence

pri med pol ynerase chain reaction (US Patent No 4, 437,975), invader

technol ogy (Third Wave Technol ogi es, Madl son, W) strand di spl acerrent

- o . WY YN .Y Y. Y. "




donors each having a distinguishable em ssion wavel ength maxi nrum A
particularly preferred quencher is DABCYL. Together w th DABCYL as
guencher ,wohe1oiakisow ng fl uor ophores may each be utili sedTmr2@ioloowo3

mul tipl exi ng: Coumarin (em ssion maxi mum of 475nm), EDANS (491 nm,
fluorescein (515nn), Lucifer yellow (5330m), BODIPY (525nn), Eosine
(543nm, tetranethylrhodam ne (575nm and texas red (615nm (Tyagi et al.,
Nat ure Bi ot echnol ogy, Vol. 16, Jan 1998; 49-53). Qher preferred

combi nat i or&qaémec&r&cmmedxehﬁmﬁhgn sitd 3 @eraly Bnkedttb wecodimgodwence if it e

DNA- cont ai ni n an. b ha | [ carried
Ut on sui HEBTISBRP e B iere ret D [GiRe iy Braly Hiked eSS B
conpar abl e theddNAsseqiléngss buingrlenkiedtdre chatigpons afd, iimtls ease ofrid S%P“F@T)ér ence
gene are dLagd g fmssgﬁao;f IhRab] b, WAL & hovhalR!Rckd on of

anplification of |nte est Inreal time i.n one sanp ?{]tlon
and dét ect i emtigrousnpinking # esamptishadeby Bg@tr%!n%tecogéﬁaeliﬂrfe?téa?l% FH%S t he

ot her sanpl §:RQittd & not Ex&t SAEBEhERYoIBDnEBkbtidd aablded of Bnledd ae wsed trabl e
control reactions to be carriedq out, as required. The benefit of this

scheme is t3f4Prdance ik camientipaat pRagtice-can be used to | abel each primer pair
and renoves the requirenent to detect em ssion at a range of wavel engths.
However, t hPwificatibndf datwdiesliy peffomediin arder g chmsuatd edblubar sampbaentaipt i al |y
to permt diyidin a o’ BRRELONY Wiy be
utilised, i o rné:()%a}élm ?séng;%boglw Cleﬁﬁla?%‘c{%%et taaF]iarge%tc ?Oqon1 Vo %rre for the
anpl ilPi cat |t@d1mq1eep, sn@léﬂl\menaléiplpﬂl%&i)ﬁat #e3ment, ands@onibandipgy e cglBIEr abl y

bet ween appaefﬁaq 10280 g3P8kctAshobRAL mm%efsabélywmmhéannsee In one
aspect, the o

Ieotldes prlrrers or e air i.ts or
met hods of {\H%lbﬁlr é:s,eeﬁtal i e &rHITE Potacqls EHB{OE?"“E% alfgﬂ%gifnﬁpe&aﬁi’?él’f(%}mg
predi sposi tidawaley JaReRIencyeEw i York 1808 eBiffieentafiethodwearb el exdat{lished

h t hyl at e d/

nypore{hyl ot o), CTACL e EGFeLsiR 00 o, Sicn Bkl bR ATy Sty
i nvensi on pmécrotiels pkitéiss (et hootsinard opriraeits G effinitya ghteshategraplideonr
pr edi sposi té)&:'ﬂarrl% Sﬁ%ﬁﬁfocﬁraﬁfwgsbéﬁlon' ?xc‘i‘ﬁ%@?&rﬂ&{ﬁﬁé‘t‘h}lore’dﬁ@ }, Usdfon

screening for a sea sease enUL Hgo a .di sease
C&

or prestadi exchbangs dinyae syl rfﬁﬁpi)o%qdn@ll’sqdd@i)ﬁifge’&‘ﬁ’é“%‘ﬁeﬂ’s‘?@%‘ By essi on
of the di segse.withs&kin@cdpisethfoy aﬁ& BeRr SH Iﬂgzﬁ&ﬁ@ﬁ ay&@bhayic rmeiak:ﬁaﬁ pent and

noni toring he success . of artic a tre Tsile tests My q“so have
prognost i cvaPTRIC ZASPTPHOR cﬁ’? d W t”ﬁ‘?]hnFﬂEy LR %a SFRE Y er m

" di agoosi s' resiﬁbeorpﬁagﬂﬂqiheﬁyhbafdm adid}, heetdl ehelatemfﬁmbpchrsmat(@afmyr(a@(er of
potenti al sys Lty r

cancer. Thu¥' Ee&(hﬁts &atC& Ca?ﬂ? n%e %@e58BSI gr%}p&&g{ogﬁ?hgsgﬁﬁas a

chance to nalnctf(mlmrqtltcslemthOdS t(srqlﬁsa&)gelsglﬁqst@heremeﬁ@Hll‘lilré(bffl@CtMP horesishat i ent .

5 1n a pref 1R SRROMIEAL , A $J1EBoBRGR! Bibtech £1£A98) §3-002)| ung cancer,
mel anoma or ag)gst cancer. Inﬁﬂgt pr ef erreld gnbosééllrreﬁ)t the) met hods and

assays for diagnogsis use at |east ope ql, ucl eot risin
cons?/stl ng, Aéd}gﬁiis}{ef‘ﬁ& SEHESEIn anQ rcgﬁgﬁ?rgf’?#wq %If Cgﬁ renua(ﬂg U569 de

sequexsce of inddiyhanigbl QA all, sith desidnatibns Gneldde cpro@nfyorTltdse I AGIBs mar ker .

The net hods,,and assays far,d agnosi 5] I C e

conpri si ng, a‘|¥ t tr@g%g}%efll celfﬁeslgélﬁbgqﬁ%)} ia& g 2%5% ??lta{rl](g of the

nucl eoti de suiquande‘lwld famy:ﬁSEQWlibOmQard fig, the number 0i3fan§.f4=r5 i6is algo 17,

18, 19 or f cﬁ%ﬁg Het 9&|§el m% asAay DNAcodicagnRSits use at
onuc eotllég?(g:o ag‘:ﬁbt g ok e

| east one o | consi s (t]né consj st n%é(lassentl ally
of, or consfél eFRjeefﬂtaﬁ‘éerF?@éF@&tloﬁé @’éﬂﬁ‘éﬁf?@%ﬁ‘ hia ngonery - 2o,

23, Zp 25, b%ﬁ)l\%c?af ,act:f&ty asgscr@éhed:%oﬂ- in &, or%nal%tra&%mﬁﬁ ce:ﬂ7are38clud§&i or 40
yd

for the 15 di,agno of cancer or

pr edi sposi tiﬁ;’g@r‘? @Sggﬁég?gﬁgggsgm ﬁgeﬁﬂﬁ(?é'b E%r&ﬂ't?gfegc §5‘gn5| sting,

consisting essentially of, or consisting of the nucleotlde sequence of any

SEQ I D NO. The Zerm 3'trafsfobmation”7 as Sysed herdio, refers to2provess oft trapsfer i, a17, 18,

19,20, 2 1, %&E &%glebgzﬁmd 2o B st 2. ﬂ%ell%%vlt ggt fo?mldab?@cel?’ahall%m% 36,
an the

37, 38, 39 an tects unnet h form of gene. 2

Testing canaigeussdrasobast ¢eky deamstoction iy yal‘élﬁd|(hlt Cehj I B ‘éﬁllCant phogph ate

t her apeut i ¢ pfRFitAROn nfBlhddES RS&®Ed Byhaiahesmt BIL. | 41d vahelep BBAACK ] VRolgh ue of
CTAGLB, EZ and/ or PRAME expression in NSCLC, breast cancer or mel anona
find thelr application in the selection of patients suitable for treatnent
with a CTAGLB, CTAR, PRAME and/or MageA3 25 i mrunot herapeutic. The

i nventors have shown that an assay designed for the detection of

unmet hyl at ed CTAGLB, CTA®X2, PRAME and/ or MageA3 enpl oyi ng ol i gonucl eoti des,
prlrrers or probes prinmer pairs or kits of the |nvent|on can rellably

o, - o o NI R PNA TS NI R NN ™~ AR A~ R A RIS o o o



PRAME and/ or MageA3 in the sample. O course, the reverse situation is also
applicable and so the nethods of the invention may |ikew se be utilised in
order to wetermiissiwhet her there is likely to be resi st 0TEPR@,0/002003
unsuccessful treatnent using, an CTAGLB, CTA&, PRAME and/or MageA3

i mrunot her apeuti c agent - the absence.g$ -unnet hyl ated CTAGLB, CTARXR2, PRAME
and/ or MageA3 in the sanple indicates there is likely to be resistance to
treatment and/or that treatment is likely to be unsuccessful. Priners
specific fog r%fvbyhﬁ-em.nmwm, atheombhodsrfdraptrdduaing DA énte reels guehet hods,
in certain enbodi nents. The th | nv.entii ilised
to sel ect &5s pg{{?@g 5THeR Og:‘?b % rg)g({pﬁrgesﬁtfuhs?%dr ﬂ}f&p%%cfogﬁﬁg ¥d'?’lﬁ§9%'?‘§§%%ce of
unmet hyl at edlIChAGEBs wiilehGRontEHRANBSstantik] well Maglb constmgtionst &s ushét ¢ STATLB,

CTAGR, PRA J A@?‘ﬁ 1 e BAGNISHIBALS Reasidddyal |y
adm ni stere ?tﬁ\%ig?ggs @ﬁa{%ggeig@g{ gfggtﬁ%\;vﬁplﬁéé@e%gof u%rret hyl at ed CTACE?B,
CTAG25 PRANEohend® oN. MighANARIOL 6H993) 2hd-2 dmunot her eapeutic agents are
contra-indi cated. The discussion provided in respect of the

ol i gonucl eoh} GR&d hRFdifETexpfiissiBA'0REfers fr tH¥epropessr By wKiitls aonudiet haoits iof t he

i nvention applies to th resent ect tatis t andi
enbodi nent SQ%S@“'?%PQIB %ﬁ%‘?%‘@gggpﬁ’?%% r‘glbllcpé eet,ral}sslﬁb%ﬁggﬁzfls .aéséot of the
i nvention. Bferrddi kel abogansefipguds esidiseduentipabept translatedamtot peptpdasbabi ity

that treatnent of..the ¢ } .0ne r ISt

t her apeuti P Ogﬁ%eﬁﬁlg,es’ p(r)re g@g@g@@%@@ﬂgﬁp P@C%Ee%&%} %ﬂreﬁkl/g&egge

i muri6t her agndlettively reterred poas genen peoslupty i 16 ithey pelmegisotider cderivgdafiemhnd/ or
MageA3, wil ée BfhiS PREE bission RES Eﬁ&a@f&f’c}'cleilﬁnﬂﬁiﬁlkmags Scifg HEHY GERINA.

probability that treatnent of cancer” w be 'successful using any one of

Fequi Fed { oORANFRIBH d° & TEREIcAsRS MOBELal: Bt e BTl 17 St "1 G Crace
require a : : :
PR%I\/E and/ o4n Megreslicnutiic bed ndlkade into amd/dmbetweamnbest celjpdbe tokociochideg| y, in
a specific enbodijen t he i.nventi-on. [, des 0; teat | a

pr edi sposi t TGt 3?5015‘*‘%%“ Pﬂcr:l}a%g?lggpgg,&?%bgogs?ﬁé gﬁ(}: 2?? A ltf?}l(g%pge?\lc gér?g’

i ncl udi ng NSEGosomateintagnation).nreplicationl ef wesipisi thah finetipe drimagily Her the

met hyl at | Onreﬁgéétféﬁ A DRSS TEAB an TR si SERAMora ekt FindMBE F68traiRptied ng the
ol i gonucl eotides, priners or ﬁrobes, prinmer paiyf kltsAgéprrret. ods of the

i nvention, awéerdransigionef thePBA adiRbbndlsadredy A?%z?LB?"t@‘F R C5hd/ or

MageA3 i n tipan o8Bt Beifendtidds aaliéseabal. a predi sposition to, or the incidence
of , cancer and in particular nelanoma; |ung cancer including non-small cell

| ung carci ngma, (NSCLC); or hreast _cancer.. . fur r. i , ot he
t umour or céﬁce pfes“lgél‘é%cttoerd Pr %n?og o‘%c?eé)fugégvavﬁlccé’r ,&ﬂ&ga}nﬁféﬁﬁg‘%&iﬁ@ha r east
cance0, bl asfgpeoprizaedest célbaginabel tragsdtibed randr trinstatedlintg o pebprptides An

car ci nom, C&E)Yésﬁi%h ?}%R“El@r ushlyP rrgfe}salto CANGRADle SHORNRAS c6RIpkisSdIoT AONE;
|'i ver cancer; "nulti ple nyel oma “and col orect al éancer, In further aspect,
there is prexnressiPnavesior Had camfungtion lyigidiglestied HIECSIOPTEFUS CTAGLB, CTAG2,
PRAME and/ or MageA3 positive tunor conprising detecting the nethylation

status of tpRafmidCelibicalcoNiposittiBAVE and/ or MageA3 gene in a sanple with use

of the oliganucleotid primers or pr.obes [l mer J. i ts. or t hods

descri bed h@P‘éi ??PC%EEZ%‘% IPYlegI%BPelgeﬁc@awaéueﬁ‘ﬁg%lgg?rgg% tl%r,&é{f @?IS'%?A , PRAME

and/ @5 Mage#Ritiodlyianchrdatgi toethé mventien phmskercaspedt of (BT AGRBioICEAlR USPRAVE

and/or Nageps aﬁﬂ@d(ﬁ} %&ol‘d‘fﬁ%&o tﬂ_eeﬁ{v!eﬂtgorpﬁéll' A€ MahirRiiR b A %ﬁﬁ'{%ﬁcbﬁ@éally or in
a’t herape esti e dt

conjunction " Wth & tic reginen. 1| ng can al so se
det er m ne whempesitéom defuriher agpeghrafiibe invertionsigiafethed frtpe slpngiaclirpat fent and
be used to EP{HﬁiaeéutﬁLlf LRsositRIn @ rtiRimPAUiitibod g AbEaR BingA6 ek Hhveation. Ii he

:

i nvention f er provides a nmethod for .identifying and/or, selecting a

pat i ont sui FRANE BTl e RTEHINYLRNPFOFAGSIECOTEHOREDT, SAREMAIASSR i58 go s

| mumg her ap&positiéi Ephtalingard &itdodly agedriiag e theypratenomventian Sormiulate
CTAGLB, CTARX2, .PRAME and/ or %qu@%nﬁgne in a sanple of the patient with use
of the ol i gBeGHEESPAINATBIGHEFE B obes, primer pairs, kits or nethods
descri bed herein, wherein if the CTAGLB, CTAR, PRAME and/or_ MageA3 gene is
unmet hy| at e®nehembedinent of $h¢ devantipndg thadyisnecdid artibadyt ercordingttaetAe wi t h
the CTAGLB, ; GCIAG, ARyt MRaeA3 | rmmunot herapeutic. Alternatively, if
t he .gene is not unnethylated the subject is preferably not selected for
treatment with a CTAGLB, CTA®X2, PRAME and/or MageA3 i nmmunot herapeutic.ln a
rel ated aspect, the invention provides a nethod for predicting the

| i kel i hood of successful treatnent of cancer conprising detecting the

nmet hyl ati on status of the CTAGLB, CTA®R, PRAME and/or MageA3 gene in a
sanple of the patient with use of the oligonucleotides, prinmers or probes,
primer pairs, kits or nmethods described herein, wherein if the gene is

. 4 Y Y 1 e o NI R NA TS NI R NN




i nclude conpositions conprising full length CTAGLB, CTAXR2, MAGE-A3 or

PRAMVE, substantially full-length CTAGIB, CTA®XR, MAGE- A3 and/or PRAME and

f ragnent swof200IA&EB, CTAR2, MAGE- A3 or PRAME, for exanplreTprpiioge®odf
CTAGLB, CTA®R, MAGE-A3 or PRAME. Exanpl es of peptides that may be used in
the present invention include the fol Lagi ng MAGE- A3 peptides: The MAGE
protein may be full length MAGE-A3 or may conprise a substantially
fulllength fragnent of MAGE3, for exanple am no acids 3-314 of MAGE3 (312
am no aci dsphdthérohgiekt oFf thet heenfiyCHs Adid rphgnmeatesticah cdmipsitiat fwrethel and 10
am no acids _are deleted fromthe N-term nus and/or C-termnus of the

MAGE- A3 pr of @PRentof S4Bt enbodi ment, the CTAGLB, CTAG2, MAGE- A3 and/or PRAMVE
protein, fragment or peptide may be |inked to a fusion partner )

pr ot ei n. ExaApdther aspectof tipeinsertivatis theyush of as eatibadytaseordingste fbe jnyeRien on
include th |. oW A RN tgens: By way of

exanpl e, sﬁfloEg%llgﬂﬁgg%ﬁégg?e%AGlé@g{é?ggg peptt?dggés&vw th binding notifs
to HLA- A2, such as peptides 157-167, 157- 1f65 and 15?- 163, as. di sgl gsed in
Jager 5 et afnothey gspectigfi the inyegion 48 imethgghot Goatpient of patiegs syfterps gy )
Pept i des of ciagdGyl Biimystéritg arfigntivody Giccstding thHiie Glvestorl tooa paliessn 2hepi t opes
e.g. those kn %} as A3l , , DR2, DR4, DR7, DP4, B35, B51, Ow3, Ow6 and
A2 (see vxoz‘éﬁ?g SYOESAMERL- \\ay of exanpl e, peptides of PRAME may i ncl ude
peptides with binding notifs to HLA-A2, such as peptides LYVDSLFFL,
ALYVDSLFFL, AVuBé Bivtin, “Slavisremticalneirst’ drpludgs qnyeand@ll snluends, |dispsesieqn |

Bl ood, 1 Se 8, 2 , 5 Beatbgas. Of
PRAME nmay iﬁ%&%?ogﬁggqb ran}réglrlceteﬂl\ﬁl;lcarg\%sngﬁlf ggf%éeé@’ Bs0tdft®Sdnd b

_ . ass 2 epjtaqpes. way of
exanpe, ~pegrlaxieg agentgrmdothgdike thay ygerhysigtagiqady comneﬁ@%ﬁﬁ‘éf,abg{ tR&v ToC 1
Vol e 55, K B T B CTAD.  NAGE: A3 and| or PRAVE
ol ume 55, Nunber une, . . e. . , - and/ or
protein, fr%lrg"ri’é‘fﬂ‘mﬁwdd’élﬂlsfrﬁgoﬁ RySPIsRY ?rtlﬁg}smﬂ'%t ein may be chenically
conjugated, or may be expressed as a reconbinant fusion protein. In an
enbodi ment Ancehpeditidrhef ahe i resenanuvension nen be edexnpisessledy as Vaﬂ!eté’céfrbi nant
fusion prot I%Ieﬁ{odg RhSwigY tl? %IQ.WAﬁ %? %%Sa?grécﬁl\t'&f By HR Q51&T AYEEThd Pode
S 0 non-fuse

expressi on system conpared [ i protel n. Thus the fusiop partner
prot €iSn rayandéer Bode @f FdavnigirpipITWHE VBB dEPEEgeon; B ﬁ@rfejﬁreéa t5-£ 1R on
partner prof&hidlsterR! &gl Yot ThdvBRioneH} E@RES rdutdagidataistytidnyiemsay and/ or
assist in expressing the protein (expression enhancer eorot el r}l) at. hj gher

yi el ds t hanP$ RECESSATY @ CP%tc'E)‘ﬁtﬂoﬁﬁ’i‘?gn‘igvdﬁ’eioﬁ .COT%ﬁnBWéteé%oa?%?ﬂ d ¥, ‘Jflusi on
part ner protRtetialrey Pecvent htsarinactivatial. o§or atxafrpdé, othepaompenngr wagi he and

expressi on enhancin artner., protei n, .one . i - LN tion,

t he i mmunol & H‘éﬁ(%erﬂgjé‘ig)gnsugéerc{ E%%Bpalp §1E0é>%1ﬁtet %g?gnﬁg@d%e :}slg’glfl?&ssgglglﬁ’i Q{/Igg from
protéln D, dilgent.f Bowmprotienlly akcaphabledinenie daclnde stinet &1 ayeoMadmbishi | us

i nfluenza By r%l’ff’illgr%%a@}%f%% @atnﬂlgefé ¥efud¥ &tdrle he®dous THRLIBAPbLURpEIsIdAE | vat i ve

may conprise the first 1 protein, or approximately the first 1/3
of “the pr ot arh sterile prvdepn dar (Ha tEXIgMROTRREOUS WS%?W%EE Sltﬁéler HUPGRRIE of
protein D mgyuléhsusedispérsion! Tht Qide RATsubieimddia piid upetes JorCHKeERceuTiRARY
MAGE- A3 and/ or PRANE ant i.genw .tg addi ti onal exogenous T-cell epitopes and
i ncrease expriBCSPBHARGEY & KIOWHENRE A ¢ hus acting al so as an expression
enhancer). In an alternative enbodiment, the protein D derivative may
conprise t h&ht iphsdsed\paemtersdladiiisttation” sandnadaunigisrasy pappeEkly s aisgdt he
first N-tergngl m%&%’r&ocﬂ)&g o?%ﬁﬁﬁliﬁfdégﬁ-otﬁé?_t%een?émpﬂl'drf@ﬁ%al ddifinRfr@idt,n D or
may be T1 pidated an

derivative thereor my | nd lipoprotein D may be used: the
lipid tail nsuallyrhsuingectipni sred inshudesnvihow dingifatione INAVPRAE, HUragRsFyah
presenting Ghld-sterdall @Mtrahdcal, NittacepsaldpOdhtiBstbitall hdtracatiac) iBradersel,i vati ve

thereof is not |ipidated. The “secretion sequence" or ."signal ce" of
protein D.r S1EAPENOFCenn GASHAE a PR anED Wy 1seo(§ufj’%1}1ar17, 1@@%@9@ ‘of the
natursl |y oeebuapsulgr, Mubhrathnoid,n imrepiaalh ogpidealt and hintrgstemat iigrcteen sindnal
sequence of .praotein Drefers to the NNterm nal 19 am no acids of protein D.
I n one enbo Af, the secretion or si gnal sequence is included at the
N-term nus of the protein D fusion partner, As used herejn, the "first
third (1/3) The'térim eanceros used hereiagiefess togeliferativediseasess ch 2P 1YWOhaMaD ani no
aci ds” refeﬁyrh@u{c ¢ AfHRGnAS] din®f cahb&, P &nfallD ceRqueRc ENSTD3 deatoet,y
followi ng the secretion or signal sequence. Am no acids 2-K and 3-L of the
si gnal sequence may optionally be substituted with the am no acids 2-M and
3-D. In one enbodi nent, the antigen for inmunotherapy may be in a fusion
with protein Din the formof a construct such as: Protein DO CTAGL B -
H's, or Protein D CTAQ -His, or Protein DD PRAME- H's, or Protein D
MAGE-A3 - His. This fusion protein nmay conprise the signal sequence of
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I n one enbodi ment of the present invention, the antigen for use in
i nmunot herapy may conprise a derivatised free thiol. In one enbodi nent of

t he presew0D20rwEasision, the MAGE- A3 protein may conpri sepaTd®Prénvadiosed free
thiol. Such antigens have been described in W9/40188. In particul ar

car boxyam dat ed or carboxynet hyl ated degyivati ves may be used. Antigens for
i munot herapy may be used in conbination with other imrunotherapeutic
antigens, in the formof fusions or in adm xture For exanple, CTAGLB nay be
enpl oyedas troh¢itiolonlvivlicdlTAGE, cantera bbnaganeet, panereaté casess, WiR(R8¢D39074
whi ch docunent is orpor a b CE o S r

Cobi nat | oneney” Tt SeRcrapah, Pkl t MEGHIR“Relfoullht Bhder,

adm xt ur es, ovanieh wdeceanyectad rdaneeat pamerof)f ﬂleoana#ﬂﬁaw@;r stornaeh BaneeT,AZSrIPRAVE or
MAGES, for @&plcSlonaWQP%}eﬁslf'%ahMe'ﬁfe'n?i@ daﬁcé’}Otcafcﬂﬁﬁﬁd oF qHe tfﬁlldwzﬁﬁe

specific an gehs munot her apeutic a en can be used way of
G

exampbe, M&@EGSIB carsinagemet He endomstrium ofaseigomg SEVIY REFIBEN Of tﬂé‘}bll eto
be fornul at gghida) caeimdiaaifitRavivi h{Mg(EﬁCDﬂseases@mcmmaﬁééma@g cadeixch

docunent |st| cor pqr.at ed herein reference jn its en Jl :ﬁdfurther

embodi nent ¢ n‘ﬁﬁ ﬁé?tﬁbt&?t CRceE BEX\f CRAPernC Ry SIGL SARGET 0 \t/heen{h on %a

]tc:orrprl s;as acanued «fithe pammyrmtlgﬁmﬂecmenomﬁthgadmnamsheomp@fwﬁ tlpﬂu@t ein,
ragnment or_pe Q Si

enbodi nent %%? fd{?lre el{sr%tn |C%€ceeﬁt ?ttﬁé Bfﬂﬂ§ g%%ncgserrr%ﬁepolf nl{slee[rgl{a g(clierl nto a

suit dbl e ex‘panesscpfdhe «iiney ror amteruswl £l cmpmcara@emaa?tﬂtbﬁrew eyl al

Vect Or S eXDEESHhIbnid) B fa ChfboRYilihs QafiterlieShlasny AFt @- dekial er ed
i mrunot her apeuti cs. | es of UI t.abl e viral . vect or i ncI dq‘f?&q ?ﬁﬂriow ral,

lentiviral, n%@rﬁow%n %ho%i% cP¥E YMPTS o ra‘%éFeHésg Py 8

her pes si erJnamfwnli@I ,asﬁloaytanmsr akchvizmsmids,r abpaidgimoass, Camadyl fobiastimaks,
vacci ni a-viral. based s

transfer.te e VI ruses
are known t@efllﬁg'soén@kf(%{’lag{?uf ﬁel?%grcgp{nas%t%‘}l% %Qés}{o\%écz?nwéwp%rs sQFcﬁfn e may
be uslséd to sichiding neﬁ'aetgr)at/ﬂsnoheoﬁ@thyyoﬂ&lleelbovfdeamﬁrst pea mmbman@m Of ﬁtl% t he
host genone, q’ﬁ#’ n{ Q ah&eoMbi nation is not preferred.
Repl i cati on- ive a enovirus vectors by contrast remain epi somal and
therefore all ow transient expression. Vectors apabi)e of dr| Vi nﬁ)seiﬁgressi on

in insect cAnpihey faspectxeiniice IHERHPH S rthe iseqcd %)antl ohh @rerding east or
in bacteri am%ﬁ{ndaﬁoxemad ph@shaceutialesmpasitinosiuati-shcdenid sgenofSuchenfr ot ei n

encoded by the nucleot des resent.inventio 0 e for
use as subu?ﬁ&‘o&%{i‘g?é‘g S ?Hs‘?(ﬁ?ﬁﬁfgeag %nt phhcancEy ee?pee;airaél& JO}TQ%%EB% Yht t he

aden@g rus msksthasvaacllanvdiseaset or is a replication defective siman
adenovirus. Typically these viruses contain an E 1 del etion and can be
grown on ceblye! diiGRihBAl of ik, IfRAREP TR, WishBifif, Endbda§Ncofdiff @ g SI m an
adenovi ruses are Viruses rom Chi npanzee. In particular C68 (al so
known as Painveytiqrsis thegrgsimentof NSBB8 isPasss- and Pan 5, 6 and Pan 7 (WO
03/046124) are preferred for use in the present invention. These vectors

can be nani Rﬂbﬁfeﬁ‘ﬁlsﬁe@t dﬂiﬁ@[ﬂveﬁhé’tﬁis&h@hm ageibedyoiccbiiing tvikatnventisnich t hat
t he gene product

res for a uf acture of
such reconbiH4Rg maa%fﬂsfvf a’&‘&‘i‘f’%’(‘%‘“u}@ g Frepia) “EU% ‘I‘Sﬁ&[gr 8,{;94;@9\/\0 03/ 046142.
Conventi onal reconbi nant techni ques for obtaining nucleic acid sequences
and @sduct Annthef aspept ef theoimveminoissmethed @& srsainiesd of patienti sffesng frosm |
Mol ecul ar I lgq;lvenkﬁ)%Ztolgw For
protein basc,:g {clf(%lgrrpd(-l)sseﬁélsgé}p &}“ﬂ{yte%%]guﬁnaé‘t‘g?a’?ﬁg“ﬁ?ﬂeﬁgeﬁs&. nvention may be
provi ded ei piéant soithgmeed Pfhs“&hltlieamed‘tf ormor in a lyophilised form Each
human dose may conprise 1 to 1000 ng of protein. In one enbodi nent, the
dose may COWREI &@1130“35)5{%15@ Qfisepsedt eilﬁlclud'dse Cagensi Inflamniatoryi ndiseasesher apy

as descri be erein may. further..co n % n p.an

i mrunost i rru%élf%?sf Lok 157881 cHE §p81§’hus ’hg‘sﬁ&fy ﬁ|ne¥rlryrer{f%ot lgr apeutic"
appl i3 her Rietinopyhyi, Stokpokdipesitab, IAMCrbmgllmluméieﬁmrrhagﬁu\ﬁ@ﬂCh@r gk e
described heqghihe | AGLUAL NAIRHLY, RlsvAT) BYGRLS. | ShhARbE ¥ aRGloMfnAREUYant s

for use in t e present_1nv are comercilally avajl u as, for
exanpl e, Fr dhmwiditis,nckhignathie AdyrembeeytensaicCoRpireta ,@jaﬂ‘i/aﬁ:F (Dxftﬁ% is,
Labor at or i eRnelighioti tartttls; Ssteftic Adipuy By thematdvas (RLENIL Gousp Alephritis)C. ,
Rahway, NJ); AS-2 (SmthKl i né Beecham Phil adel phia, PA); alum nium salts
such as al um ni um hydroxi de gel (alun) or alum nium phosphate; salts of
calcium iron or zinc; an insoluble suspension of acylated tyrosine;

acyl ated sugars; cationically or anionically derivatised pol ysacchari des;
pol yphosphazenes; bi odegradabl e m crospheres; nonophosphoryl lipid A and
quil A Cytokines, such as GWCSF or interleukin-2, -7, or -12, and
chenoki nes may al so be used as adjuvants. In one enbodi nent, the adjuvant



in the absence of a CpG oligonucl eotide. The anmount of 3D-MPL used is
generally small, but depending on the fornulation my be in the region of
1- 1000ng wenrouoaeysipr ef erably 1-500ng per dose, and nor @eCpiEPReoablogs bet ween
1 to 100nmg per dose. The anobunt of CpG or inmmunostinmul atory

ol i gonucl eotides in the adjuvants of thg-present invention is generally
smal |, but depending on the formulation may be in the region of 1-1000ng
per dose preferably 1-500ng per dose, and nore preferably between 1 to
100nmg per dogén’ smeeaa;epMmtn;ﬂé SeBepasis, iU l6avatives@olitis, esrecidly o anbié tynotshe

pr esent |nve tio bly

1" Soomy per niedten Gy e sh iyl Bl ot el Teip R R B S
bet ween 1 tmadtﬂﬁ‘rn@pgpeﬂad@séAMmer}aﬂﬂHMdta jfipn ansk poriasiadFelkaan; beft her ei n

may additiofjaly bl&omféhls%@m@@i) 1693\tﬁt1@93@m|agstﬁ»ﬁh and/ @ralt oaeRh®ed| or nmay
be fornmulated in a nmpasi ti on.

t t | ud
e b Evsrct LB T B35 e Parkken b ghe Shasecs I T gql "' v
St at es), Imdt&&é N ﬁﬁc@mbaaﬂ)sanﬁrm Rad intWREHISAD. K GBds.)Hamd | t on,

MI) and ot he oal 0S tes (AGPs). GCenerally, each
human dose b\gﬂﬁ’l e]%g&ﬁ%gm% 1§§4)ab®ggﬁﬁ6?f or exanple 0.1-500 ny,
0.1-100 ny, or 0.1 to 50 ng. An optinmal anmount for a particul ar
i mrunot her a”ﬁlw;bl @nymsitives asTertsai cedaibhyaditvantsasuthsasy greservatives, Wabng
obser vat i on, ol ARRLARKiAL & rgeHE“Qﬁ& SADRATRS aﬁgmgam@aasﬁ SHUBiBEhce. of

ac atl o

Fol | owi ng aft nitl a receive one or

ects e
boostl®r i mmmrg@ngamnnamtm@syreéwéte@ StﬁJ‘t‘@“rﬁ’&tWWﬂW“a“@%ﬁBé%ﬁ' ﬁ?t for
use in :he fRiRRd of Vﬁﬁguspéﬁﬂ&@feplaﬂ‘éﬁ@tdn?ﬂmﬁay a%aﬂ@rfoseed)ampﬂmh r paastent i cal
conposi tion conprising, an i not her a ic as _de el n
conbi nat i oncHPFO “‘én%gp?fﬁ’&’eﬁ?mt}%l%éﬂ ‘Eﬁ‘&dtkﬁbﬁémé’x‘i ‘P%ﬁf’smﬁ A llr’ll‘\gllgf’ll i on
wi || now bejsgeaidddend, such s segpscbdium d:lﬂmda;hhd)vherlg(enotm-thc nompwgtlen@arrpl es:
DESCRI PTI FHE Fl G &m?ﬁ $RAY Be ON t he
chr ormsorreo\l[”@l(ed b1 Eét aﬁg trl(l?npt% If(gljﬁeofsi-@%drtafo@é :pﬁ Cg%réﬁjf been ©
descriished. Beggzhtribogt by thteheclgelne of agents whichjdslayeabsepiing suchyas 3BMIBRR: open
boxes repre LApoter region followed by a vertical |ine
i ndi cating t%gs%%}trgtg'%ﬁg gl'lags and then the solid boxes represent the first
exons. Assaéﬁgcatl on?tare indicated wi.th %%en boxes foll See&

cor r espondi heyputs § P tni‘srtr"ﬁtlﬁ’ns HEGHPP APMPqUR 8 ecprgtssay (i.e.
an assay Spﬁﬁbﬁﬂl(fh f Whldhypﬁﬂyetheylwedom a Thtablentdodraséd Go@ng oamt/on ghepot t ed

chr omosons. DeEapBAL i arrdie %’ﬁf‘ﬁ%nﬁ%%ég?t”m%tt%%§?*ﬁﬁ"“ﬁ%%§n““@
descritbed. ﬁetgnmnemgpabf wh@tgﬂﬂeiosagm&tlmsebj' §oné@ﬁ@§elnrre@<ai§ kYR open

boxes repre noter region followed by a vertical |ine
i ndi cating frﬁ)gé fa?ent I g %%S and then the solid boxes represent the first

Assay | ocat di cat ed f d by thei
CorT esponal ARk AesEc TP OJs of e Rt Rep U AL PR RO BRC s (i

an assay spggid pretsart ihy@eioat fyy deivaiikd st;has tousthiain of aGpGtcollitie activepot t ed

over a region o s .als r i zation
of PRAMVE gss‘%‘é‘I ﬁ‘@hclﬁregfﬁggaﬁéo aﬁgueve Aéf(az rar#é ‘éér}l&I .@HS‘J'S’?‘%?%‘ site
(TSS)2%has beerticdlas patidneckonBegition] ad mbd@ h’éa@‘emest@tlﬁmc‘t/tﬁh@t|b§1ftgép¥@§@nt ed as
follows: the,Of peagﬁptoxmsptﬁéa@asdasaggoraepr@npt 8&peh@JiuPon T 8! haueg ki a

vertical |in& ifhdrcatin otential TSS and then the soli.d boxtrr:sl
represent t pbamacgkinetio tormhiﬁlmg)@ﬁta%ﬂ& of e pagicely campetiHoRhhPEoxes

fol | oned by I’é?,@ﬂtrm%"tlbﬁ%ﬁmeﬂgﬂﬁme of é&ﬁnmstfuﬂlbﬁatﬂlb migneadf ddniiRistrytiat,i on
specific assay

an. ass ecific for orreth Iatl er of
CpG count i $hes Pgﬁx‘iﬁ%‘é‘r" Fﬁ@g‘?"t‘iﬁﬁc"b"fr Wuné%ﬁmgee ploYyy Qg? fhzl%tat%logangf one
MAGE-#AB assde (réd@ﬁEntABt}G@dZugd asmpm)nde rantifoe nodteriate sssvein ®mb1paitcenmthl
transcripti n s rt. site n [ [ f gene
structure i §ggﬁtc881p§§1§§ g)ﬁtﬂht}geeaéé %S( re reggllrlt(pgog %éd%?al
pr onot er re@;eaith frod pmtemeblyalahlv@nt pttie Haltlﬁ'éf baipg traatpdpandHikepfreiont iwéf) TSS
and then th%ﬁ&hlﬁt@%&ﬁcaﬂ%ﬁ&?sem the first exons. Assay location is
i ndicated with an open box associated to its correspondi ng nanmes, "(U)"
i ndi cating an Unnet hyl ati on specific assay (i.e. an assay specific for
hyponet hyl ati on). The nunber of CpG count is spotted over a region of 20kb.
Figure 5. Schematic overview of the Anplifluor(r) technique. At |east one
primer (forward prinmer) in the prinmer pair contains a "hairpin" structure
carrying a donor (FAM and an acceptor noiety (DABCYL) of a nol ecul ar
energy transfer pair. This figure describes the case of a sense priner also
called forward prinmer (for primer) which is linked to the hairpin |abelled
structure. In t he absence of arrpl ifi catl on, fI uor escence emtted by the
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expression cut-off. The linear regression is represented by a black line;
R=0. 55; Concordance between the two techniques is 66.7% Figure 11:
Concor darmwo 2bmymessm real tine MS-PCR results obtai ned weChH/EPRANGIZ0S

denet hyl ati on assay and PRAME real tinme RT-PCR expression data for 48
Non-smal |l Cell Lung Cancer (NSCLC) sanpbes. The vertical solid thick line
indicates the cut-off for the denethylation assay and the horizontal thick
line the expression cut-off. The linear regression is represented by a

bl ack | i ne; TH=ErApssitican anstbaseeribe tud dhuid he thevextertcthat theesompos8®mBH Fi gur e

12 : Concorgdance tween re - I . L Wt RAVE_1_AS
denet hyl at i(ge vﬁrgggsb}éﬁgl%%a?g%‘? n![YF n‘gaqéTt%éC% %)%E)?Fegsfgjiagﬁdﬁgnag?@r 48

Non- smal | @eiffer¢dsatin€avloten.( NSCLC) sanpl es. The vertical solid thick line
indicates the cut-off for the denethyl ation assay and the horizontal thick
line the exﬂgﬁésﬂxﬂaitwd&n B¢ fnainkBiBied| 08 @%arhS16) 95 84e06F doatih@pi@saesichiny a

bl ack I'i ne; R=0, 39; Concordance between .t two techni ques i.§ 66. 7% Figure
13: C8ncor dahBeitietanee AT redired i nagt -Sﬁéﬁnrtggﬁ?ﬁes‘)fg@'f%'rﬂ% P PRE 2 S
denet hyl at | QRf23GERY Irimen P BANE, it eaprefdratie RY ifelidedsqioms sigents,dfat axdrople48

- Il Cell CLC) sanples..,.: I € ' [ i
i ndi cates (WEEuPORPIOTar 1A BemerRynar: SoldE T i AR K |0

i ne the exq@ngssiton. cut-off. The |inear regression is represented by a
bl ack line; R=0 64; Concordance between the two techniques is 79.2% Figure

L4 Qoncor dgige 6! BERNTARI At 8 IYERBER Atibllifed Aabindl REHaNIESE ARG 3_AS

denet hyl ati on assay a | real tinme RI-PCR e‘zagrﬁsi on data. for .48
Non- dfal | d@}mmmrh%et@a%émg(tmm@)ﬂ%h&ﬂeég?n v Valpqhle sharadershics Sk 1 ne
i ndi cat es t&%i@]@gfcgﬁcﬁrﬁ}QM;idaﬂb%mbﬂﬂM{}ati on assay and the horizontal thick
line the expression cut-off. The linear regression is represented by a

bl ack |ine:_R=0Q.73:. Co bet t i ' %

P oire 10s Hin ol ng el s Ripd TRfind Rd HrbE S fEded To i

PRAMVE_6_AS weieettinding bDthegresmt anvdntivriNEe toalscafens Wrichdrseddprtbdsiteh dat a

for 48 Non-@llhdcam&tmgu@%gd (r@l@go@}ﬁcaam &% behfdearthd E@Jce&%g d thick
S e f or the de

l'ine indica cut - ] et hﬁwlg‘gtl on, assay and the horizontal
t hi ckSline sahéorxyithewidgparting fiont thepputtiof fedpvedighessi on is represented by
a black line; R=0Q 24; Concordance between the two techniques is 66.7%

Figure 16: %gb?gﬁgmhbamemci@ségadn@ MB-PCR results obtained with
CTAGLB 1 S denethylation assay and CTAG 1B (gene alias NY-ESO-1) real tine
RT- PCR expr i ita for 3.1 Mel 1] ertical solid thick
line indi cagég2 ﬂgﬁg& -%?a?’yfcg?’mtvﬁrel%;e]rgreq?ﬁl;ﬁlgﬁrg% gésgegyllg{r? the horizont al
thi ck |ine SE@ BXPieski bghtcheinoffiablgidemaimeRibBr Byeetsximal i s represented by
a black lin Qgp) i RG6le RBHWREPEDSR] > hinfEnib&r RER esul ts

obt ai ned w ?ﬁ AgﬁflA%eaggﬁg%ﬁs\ﬁat?Sn assay and CTAG2 égfﬂ%?gl ias LAGE-1)
real 20i me RSEQID dhréskighshaigivariable dsmfﬂl\ég@@o%h‘é‘&ﬁ‘b‘lz ; verti cal

sol i d thi ckskigm NSt 3 ah&SyichsinGltiaBikldofain th#edeveibhgDat i on assay and the
hori zont al i C i he t expression cut-off he |1 r regression is
repr esent edEEQﬁ)H(g& Féﬁ@ﬁg‘ﬁé’% Fdeﬁ?gb?ﬁ%el%%aebt ?\/@gn the two techni ques
is 74.2% FSEQ B NO: Tohervydhaine<chefetvelabrdd$ ti me M5- PCR resul ts obtai ned
wth CTAG_ hyl ati ssa (gene alias LAGE-1) real tine
RT- PCR exprégéﬂgﬁ%’% ﬁ%l}t%gal% %@Mae?]%ﬁn%glg%l es. The vertical solid thick

| i ne 25ndi caSEQ IMAQ:A - bégvyfchaintfeeMgtnBathyPat i on assay and the hori zont al

thick line SEQR@W(?:Sﬁi g@ltccﬂgi-noig_Meﬁpag ismar regression is represented by
a black line; R=0.62; ncor dance bet ween t?g t\/\oéé(g‘chm ques is 74.2%

;. Co
Figure 19: SBELH) MOcH heavsdainconstant iagiofyst beman
CTAG2_2_S dgpes hy N DnhhéssaaandnsiinGRgiocgofitumbn 88G3 AGE- 1) real tine

e : . .
RT- PCR expr t or 3.. | anonma | .The vertical solid thick
line indi cagggi ﬁﬂﬁlﬁ&f} B‘F"Parl‘ B%httl\éﬁ‘gmg%a@g? %@frggatn?ger&%ﬁgsay and the hori zontal
t hi ck3d i ne SE€) HXN@shi bumenitightf dhainlhmbia penstant eagi@ssi on is represented by
a bl ack i ng; NS ance between the two techniques is 51.6%
Fi gure 20: gg@?gﬁ'cle e \%Eegﬁl\q?teal time M5-PCR results obtained with
CTAG2_3_S dSKHQ B NQi Unhemsalrtlhd CTAG (gene alias LAGE-1) real tine
RT- PCR eXprSEﬁHEN@?ﬁlfléﬁR/y%hﬂin@RﬂHmﬂEwpi equxif® vertical solid thick
line indicates the cut-off for the denethyl ation assay and the hori zontal
thick line the expression cut-off. The linear regression is represented by
a black line; R=0.58; Concordance between the two techniques is
74. 2% Fi gure 21: Concordance between real time M5-PCR results obtained with
PRAME 7_S denet hyl ati on assay and PRAME real tinme RT-PCR expression data
for 3 1 Melanonma sanples. The vertical solid thick line indicates the
cut-off for the denmethyl ation assay and the horizontal thick line the
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bl ack line; R=0 34; Concordance between the two techniques is
78. 6% EXPERI MENTAL SECTI ON W investigated the nethylation status of
di f f er entWQ@ROernsss1i n non snall cell |ung cancer (NSCLCPCTFPRENOHMIOAN
breast cancer wi th unnethyl ated assays for different purposes such as
screeni ng, detection, staging, prognosg8, prediction and nonitoring of
di sease, prediction and nonitoring of treatnents (including vaccine
options). Exanple 1 : CT-antigen assays: in-silico priner design Several
hyporet hyl S8EQMDaN©a} 8 heslositpireGDRAH, aiEgl- 1e-tvetuximet hy| at ed versi on of the
gene seque d l.o t GlB (=NY-ESO- 1), CTAR

=LACGE- 1) ;%QWI\E ‘ié%e%ﬁ?%aﬁr? %?Iéga%% lgg:%?%l%% requirenments
(http / | f okSEQ I NOk: 20digh! ghraimEPR3LapErbBrilmeptuxiiBatused for the in silico
desi gn of f@@ﬁ bc)zgr_%ﬂtaerﬁemz(LRkEpchnBr&m&%amet ecting the

orm of

unmet hyl at tions were as foll ows:

anpl i Eon siHeQ.IDNO1 23: 118BFPWCQ%I(¥ <%il§§A? ceﬁ‘é‘?‘t‘i‘ g tenp : 55-65; max 3'
sel f conpl eseQU NO¥ 23 Heavy Vo DR3 H CERb B >afunumizedISR6Aber to return =

2000). Loc CTA [l reI ative to the
Transcri pt ?%‘%831')3&9 gﬁthgaY)%?)‘ m%ﬁﬁ%ﬁ% Tdrfﬁ:kgure 2 and Figure 3
respect i vel SEQTIDENOe @5 diea vy chauv@ﬁRl@ht@deriellumutdddCBrﬁ@noter area and
extended tagi Ayl NS THADSFCHel. LRy S ToWRAAnplalleNgRSe pri Ter v

synt hesi se I ncor por e stem |l oop or hal I‘sl n structure

carrybng a $IEQID NEY Hd@p@ltﬁm FRALy <KrbBHeg @maé‘t?&déQRp ing the sequence:
5' AGCGATCOE YO S8FHdn8 chdiPEQR I, NBri-1)> hlitandielifleReDt pri mer

conbi nations_as tested are set e Technol ogy principle

of PCR usi ndEQER NO: #3rheayy ﬁ@‘%%%’gsﬁﬁﬁ 'gdléqﬁ é?%/ure 5. Table 1: Prinmer

2ndI _a][rral i flstldﬁNenmmgae%qmde@m@&wem SIP;‘RABMlE /MageAS ﬁd ACTB.
npl i fl uor erline cif - anti-c- Met

ant i bodi es %@e‘ﬁ%’é r}l ﬁv’éﬁlﬁl E%@q‘gtéé:sﬂdtégaigﬁ §?CI f| c anti bodi es agai nst

hunmar 5Er bB- SEQrD Nékil2dighh onaim CORML, <cridetrddeb {995 t hei r producti on,

phar maceut i t ol mdglq@gw%tg@pdr es, and uses t her eof .
Background 0 §$b[]ﬁgﬁ}?ﬁ?gr}%@'f‘§h% G 'y protejns The ErbB protein famly

consi sts of SEQENYE!: 5349%1891131“&1%11%??&43 r growth factor receptor
(EGFR) ErbB-2, al so naned HER2 in humans and neu in rodents, ErbB-3, also

named HER3 p@ﬁrﬂt%(ﬂ‘,tham!r@aned HER4. The ErbB famly proteins are
receptor tyrosine kinases and represent i nportant nedi ators of cell growt h,
differentiaj 1 on nd survival. &sitHaub- B

(al so knovvn ERBB 1, Human ep|§1% V\ﬁe Otfaa@ﬁg‘?n%%t%q EGR HER—I
or aw0an erythroblastic | eukeni @H\‘)rrdoalalr( speerftsauybmetﬂgfe baRsiesh:l SEQ | D

NO. 16) is a 170 kDa transnenbrartﬁtrveeeﬂtefheea09<aﬂ@ngwchtahewsrcarbB
pr ot o- oncogene, and exhibits intrinsic tyrosine kinase acti.v

(Mbdj t ahedi, H, et al., Br. J COWW?QIG@E@Q%?St%gO%B‘S‘P—Iér%s‘fal RS,
and Shin, D.M, Cancer 94 (2002prdep93-161 1). There are al so isoforns and

variants of EGFR al ternagi,ve RNA trans t ons,
pol ynor phi sﬁbg“rélzé ‘) i ncl udi ng %ﬁlt ematic SFP?‘HIE t%v %tséﬂp%%?gF%%ﬂ

Swi ssx% ot dat abase entry nunber e-MR@9%88bddy, B@@ﬁ@@ng a) Hoolgy chaingnd
P00533-4. EGFR i s known to bind h factor
(EGF), transformng growh a), g#p&@gﬁqu%ﬂ%%?ﬁlggﬁgﬁmm (hb- EGF)
betacel lulih, factor- (TG - andblelémgetg EreB s and h)@;ellggﬁﬂiaghii

Cancer 94 (2002) 1593-161 1 Nbﬂsiaalyscqabiﬁ,of%fuuaa@ﬂBa&ﬂioﬁa,speblﬁcdDycogene 19
(2000) 6550-6565). EGFR regul at Ss nuner ous c prgcesses via

t yrosi neki nase nmedi at ed si gnal V‘QH%B&‘PF@HCME\)@VE m eIy, but not
limtgd to, activation of si gnahomamemmtdl(oﬂl,pmﬂrnmlye;vartwie dmmamsnl cel |
proliferation, differentiation, eII ry S nesi s,

m t ogenesi s, and rret astasis (At afliay, %L{ é%’e%iaice@Bg\Bﬁ&dﬁ%rbﬁﬂggﬂho%ﬁ (2003)
1346-1363; Tsao, and Herbstodlﬁ%dSVlth&l@}framodl((lQ@@@Plﬂg}g Herbst, R S.,
and Shin, F?% gncer 94 (2002) g9 %wréﬁ&se}t’tatmwfta%heﬂbm bis e&ﬁc al., Br. J
. Cancer § 228- 235). Antr - Er antibodies t

extracel | uI ar portion of EGFR whralrlfeMert antibed blaﬁﬁﬂﬁ%ﬁg to Fllj:aﬁtﬁe%‘roﬁdr ng and
therepy inhibits downstream evegbmpsisial adsll fpbthrdmtibble sgicifivally baating A. S.
and Herbst, R S., Signal 4 (2003) 4 9). Chineric anti- ErbB-1 anti bodies
conprising porti ons of antibodies fromtwo or nore different species (e.qg.,
nouse and human) have been devel oped see for exanple, US 5,891, 996

(nouse/ human chineric anti body, R3), or US 5,558,864 (chineric and

humani zed forns of the nurine anti-EGR MAb 425). Al so, | MCC225

(cetuxi mab, Erbitux(r); InClone) is a chinmeric nouse/ human anti- EGFR
nDnocIonaI antrbody (based on nouse NQZS nDnocIonaI antibody, whi ch

o o o 2 1. o o e



nutrients, and cancer spread to other organs (netastasis). MET is

deregul ated in many types of human malignancies, including cancers of

ki dney, Iwoenio/gsssmach, breast, and brain. Nornmally, onlPpgTgPeemooeiods and
progenitor cells express MET, which allows these cells to grow invasively
in order to generate new tissues in ansenbryo or regenerate danaged tissues
in an adult. However, cancer stemcells are thought to hijack the ability
of normal stemcells to express MET, and thus becone the cause of cancer
persi stence and spread to ot herto®rbBd torwhitle body. The prot o-oncogene MET
product is the hepatocyte growth fagt. r d

t yrosi ne-ki nase activity. The i%%%/%svﬁ?gﬁg’%ﬁ%sﬁﬁggﬁﬁéﬁ ﬁpl)sregt(glien IS
post-translational |y cleaved tovHrandidedeaingphbethiegethesfermyngani ts, whi ch

are disulfide |inked to formt hagh iinfinaRfeRpQifica§MHiMliag BAMAONS 1n the
MET gene are associated with papiFlary renal i

car.ci ng Ant i - c- Met
anti bédi es are known e.g. fromh)§15,39§8t8‘1021§’i¥m8§d95,\41712&71é&?éb@'gggﬁ?0721 17,
WO 2004/ 108766, WO 2005/ 016382, fi,\¥d @ROGHOABI6 doMbing 0066thkbgeter WO
2006/ 10491 1, WO 2007/ 126799, Ofé WO 2009/ 007427. C- Net 15%)3; ng gggigl des are
known e.g. from Matzke, A, et KMNSEHRSHN RICIMESIE PR 513 SR 10. And
Tarn, Eric, M, et al., J. Ml .c-Ble). 385 (2009)79-90. Multispecific
anti bodies A wide variety of r i i : . been
devel oped in the recent past, gﬁg%tgelg%ﬁﬁeh%gg%g%@c%.tzwgfﬁﬁ?bodi es by
fusido of, e.g., an 1gG anti bodyispesifireantibady a¢oneding ehihie in¥sHalNs (see e. g.

Coloma, MJ. , et al., Nature Bi &)tn%‘r{g £u:HA8th hafb dRIpeMBcABPBinBIAE342; and
Morrison, S. L., Nature Biotech 25 EZ(I)#% 1233%t 12134%;. I%(hse 65}5" éot her
new formats wherein the anti body ErBBel toWhich fye pelygoptides . ?‘ﬁi\é, %% or 1gM
is no longer retained such as dfuged (thé VaFandrVL dbmahisdif ®sth topethérodi es,
several single chain formats (sgcFv, Bis-scF - Wh. . bi ndi ng
two or nore antigens, have beenﬁ’a‘@%aofblg'&e?%df?ggsé{régpgl;gc%ﬁp@%ﬁg%ture
Bi ot ash 23 (2005) 1126-1 136; FR-Mdtewith Kknobisegdholesy., Pat hobi ol ogy 74
(2007) 3 14; Shen, J.. et al.. JQUdighe ﬁgfegy&eh@amafamms 318 (2007)
| Ot ech. 7

65-74;, Wi, C, et al., Nature Bi: . 5 (2007) 1290-1297).. All such
formats use linkers either to fbiseecifieaniiboyaerprding & thedaventigh | g, 1 gG or

IgM to a further binding proteidingifle a fiF¢hg@rantiBodykiReifically bindirdgab
It Ras to be kept i mind that BHEORRD MNP0 PRDRRR LA VEIREL  ons.
such x@s e.g. conpl enent dependenfused {thé¢ ¥H aid VL (dGBGjnsarf batit togettiyr dependent
cellular cytotoxicity (ADCC), in%@n ar g‘ft{%glb?’f‘ﬁ‘q% %i@s&H&ﬂcﬁli}?’biﬁFin&%ept or

of SimlarTty ra

bi ndi ng, by maintaining a high degr 0 nat y ~occurring

anti bodies. In WO 2007/ 024715 ae-MetepbereindhergalHaad Vdpfemaippaemprise

i munogl obul i ns as engi neer ed my tiyah SR tisBRRleBdEb SBRGIA psilibAdi ng
proteins. A process for the pr egar atiqn of biol o‘%lncall acti,ve anti body
dimers is reported in US 6,897, ki and (L \PQ) ¥nth “kngbs ¢ chﬁ’?resconstruct havi ng
at | emst fOnguY'@'Zti abl e domai ns whiSthemhtic sthutked oftHefomapdssibleesinglea pepti de
| inkers are reported in US 7, 129]?33%. g neri.c and multineric antigen

bi ndi ng structures are reportedid® (& 588874879170, Tri- or tetra-val ent
nmonospeci fi ¢ anti gen-bi ndi ng pr éb:e8chematipstngiturg of trectavomingle dhairdly f r agment s
bound to each other covalently ﬂxgﬂe&gnnecti ng structure, which protein is
not a natural imunoglobulin are reported in US 6,51 1,663. In V%)%

2006/ 020258Figredval ent bi speci Srhematici sueiuesofa w@valsph bwacifif SEPBH/ pe

efficjpently expressed in prokar yqis ARGoBHMpRinga 68l lefgthantdbedye usef ul

in therapeutic and diagnostic nethods. A rnethod. of separat i or
preferential |y synthesizing di né?‘go%?lﬁﬂegﬁﬁnﬁ:ﬁhﬁ@gn\?ﬁh{ﬁg gfr')_g%{s_neone
i nterchain disulfide |inkage fr eimgldidiainsFwhaghera(Bigtil) -|bispeedicvi a at | east

one interchain disulfide |inkage.froma nix i &) the two types of
pol ypeptide diners is reported |%V%t26%?18%%8%%g§g?fi c tetraval ent
receptors afsguregorted in US 5, SelgniaR. stEingirnels etravalentbbiapessfiv t h t hree or

nor e nctional antigen bindi ng_ glies,akf Wl e A&ehAs42.
Mul tigsépj)eci f ¢ and nul tival ent aﬁtﬁk%%ﬁ/ﬁv%& %R%fﬁg?%h%m% L

yeggtlges are reported in
WD 1997/ 001580. WD 1992/ 004053 pBiidyand svp shgiegiirkab %P?f&ﬂ'f}gﬁﬁ‘ par ed
from nonocl onal anti bodi es of tRetd@sngleadhsinivi Rdpnénisl(Ri@ 6bheths @nefet
antigenic determ nant are covalently Iinked by synthetic cross-Iinking.

A i goneric nonocl onal antibodies with high avidity for antigen are reported
in WO 1991/ 06305 whereby the oligoners, typically of the 1gG class, are
secreted having two or nore inmmunogl obulin nononers associ ated together to
formtetraval ent or hexaval ent 1gG nol ecul es. Sheep-derived anti bodi es and
engi neered anti body constructs are reported in US 6, 350,860, which can be
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I n one enbodi nent of the invention said antibody is a trivalent, bispecific
anti body specifically binding to human ErbB-1 and to human c- Met conpri sing
two anti geobkndiisgFisi tes that specifically bind to humarcCEmPBs12/0020d3 2 t hird
antigen-binding site that specifically binds to human c-Met. In one

enbodi nent of the invention said antibggy is a bivalent, bispecific

anti body specifically binding to human ErbB-1 and to human c- Met conpri sing
one anti genbinding sites that specifically bind to human ErbB-1 and one
antigen-binding site that specitihdiagkifestiraderited frommrMet dibteris@ing aspect of
the invention is a bispecific anii peeifically binding to human ErbB-1
and human c- Met conprising a filpéftb%a}%%nggﬁ&g% nding site that specifically
bi nds to hufigar&f®B-1 and a secdnw mm@mab&tsn%cgllﬁwf@q%ﬁxpgﬁ@epfi cally
binds to human c- Met, charact erigggdpi /i hat c.Met $Ritd dpidebhoritahggehi ndi ng
site conprises in the heavy chain variable domain a H region of SEQID
NO 13, a CDR2H region of SEQ Imee#3li8, and a CDRI H region of SEQ ID NO

19, and in gfgrd 7Pht chain vari mblvecydomRirt GRS deltgudaceadxpBisohD NO - 20,

a CDR2L region of SEQ ID NO 21, i.on of SEQ | .. and
sai d second anti gen-bi nding si t@gﬁgﬁ%}?h}?ﬁqﬁ%nﬁeﬁ\%‘m& %{}Qﬁ}\@éﬁ?%%l e
dormain a CDR3H region of SEQ | DOMOARS, a CDR2H region of, SEQ ID NG 30,

and a CDRI regipon of SEQ ID . . it j h\ai ari abl e
domai n a BrOBA o0 of SEQ | gq%fej‘%t??’n%s‘!é%ﬂﬁﬁg?éeﬂcugg%l@m 4870 N 33,
and d0CDRI L region of SEQ | D NOnhiitior ofjcwrjcerlmr@gfeaﬁtqngafﬁh%i nding site
conprises in the heavy chain Vaﬁik%ééif?c PRI R-MeCORHE0 2 BsAB0Q(BSER) | D NO
23, a CDR2H region of SEQ ID NGO 24, and a,L CDR.H regi on, of Q I D NO 25,
and in the |ight chain variabl e2seringiogheysntioneq 1’8‘?W§E%E‘?D NO 26, a
CDR2L region of SEQ ID NO 27, amdnéspebiRklparepagkHERAP abEQcHAeNO 28; and sai d
second antigen-binding site corrgr{ti!sgs in the heavy chain variable domain a
CDR3H region of SEQ ID NO 29, & region of, SEQID NO 30, and a
CDR! Hsr egi OFigaie 88Q | D NO. 31, Brudifératiarhassay igtthe cénoencelblinead el dhti n a

CDR3L region of SEQ ID NO 32, IR Lr i AniBltione®daRc e 33, and a CDRIL
Cegion of SEQ 1D NG 34. Said bPS f body is preferab

1_Iogiem 1 C ant] body |s]5_1%trR§fera ly ,
characterized in that i) said fPpiodferatian ¢fdhe Bispefifig< /%'b@ﬁ'fi cally
binding to ErbB-1 conprises as hapody BRaB01BsABPhcotiifig@iotht eveatomence of
SEQID NGO 1, and as light chain varﬁs abklg domai n t.I% see%lggﬁ%%lgfanﬁEQ | DNO
2 . and said second antigen- bi neTRRATE] VA dhe mORpSPEFG BRFREITHE Y o TVt
conprigses as heavy chai n vari abkeMamantibddies. sequence of SEQ ID NO 5, and
as light chain variable domain f ) ; ii) said
first anti ggﬁi"‘ﬁf’ﬁdi ng site spec#rgi&ggﬁ%ygﬁ%%&?ﬁ%éséé@b%c%ocﬁgﬁi ses as
heavy chain variabl e domain t hemsaguehaid 030, S¢and R2Qminges (hd-ad | i ght
chain variabl e donain the seque?&ngguxgﬁ(g ID NGO 4 ; and said second
antigen-binding site specifically binding to, c-%ﬁ.}%%?ri ses..as heavy chain
vari abl e doffiguwredfla sequence of Prsstpiipgssayin Q -8 5e¢ CE%i n vari abl e
donmaigy t he sequence of SEQ I D N@hiitiofof Qaiidee celbprtiféradén ofthei nvention is a
bi specific antibody according the inyventd chara i idh1C hsing a
constant region of 1gd or IgGBB?Bﬁcd%{%gg‘a?ﬂ/Cdﬂ%t%%tgg&dﬁeeé}é@éi %%Zpeci fic
anti body according the inventi oacdosdiog&r thetiwventien comparnedwvihethe ant i body i s
gl ycosylated with a sugar chain 207 Q@Eﬁ; t-h - of fucose
within said sugar chain is 65 % oaoﬁ%&ear%.pa%]?urt elr %ﬁ%&fé&f t he i nvention
is a nucleic acid nol ecul e encoéntiRpdieschai n of said bispecific antibody.

Stillsqurthegg ﬂ%ﬁ%ts of the i npgfift@AoRh&afiPiheIcERES ¢t link AGOMMDEet i on
conpri sing sa% bi specific anti bodg, s%hﬂ%éofggﬁ)si.ti on-for the treatnent of
cancer, the use of said bispeci PIEEH9 r O ur e of a

medi cament for the treatnment of padiferation af thebispecifit <tHERY/ oaviet>of pati ent
suffering fromcancer by adm nisterin | i AN i Q_-a
patient in the need of such tre%?tmorgg%%%@cﬁi?%ﬁ%goﬁ%gg glrggg‘yegtrntgnof a
receptor cross-talk resulting i gophasgndththamanaspesificrarenatiBnlpand he
downs%g eam si gnal i ng cascades angd pus dn@pbdigs.upregul ation of these
receptors on the cell surface of tunor tissue (Bachleitner-Hofrnann et al.,
Mol . Cane. Ther. (2009) 3499-3508), the bispecific <ErbB-I|-c-Mt>

anti bodi es according to the invention have val uable properties |like
antitunor efficacy and cancer cell inhibition.The antibodies according to

t he invention show highly val uable properties like, e.g. inter alia, growh
i nhibition of cancer cells expressing both receptors ErbB 1 and c- Met,
antitunor efficacy causing a benefit for a patient suffering from cancer.
The bispecific <ErbBl-c-Met> antibodies according to the invention show
reduced internalization of the c-Met receptor when conpared to their parent

g, R A 2 . e - o



I n one enbodi ment said bispecific antibody specifically binding to human
ErbB-1 and human c-Met conprising a first antigen-binding site that

speci fi cavbyotwnasit o human ErbB-1 and a second anti genPoirmieoig/osiove t hat
specifically binds to human c-Met is characterized in that said bispecific
anti body shows an internalization of cs3Met of no nore than 10 % when
nmeasured after 2 hours in a flow cytonetry assay on OVCAR-8 cells, as
conpared to internalization of c-Met in the absence of said bispecific

ant i body. I%}ﬂn&ﬂbpﬂw&ﬂhréai d bispecific antibody specifically binding

to human Er uman c- Met conprising a first antigen-binding site
t hat specif bi nds to human ErbB-1 and a second antigen-binding site

t hat speci fm%rhﬂs@%dd% humanc- Met is characterized in that said
bi specific antrbody shows an internalization of c- Met of no nore than 7 %
when neasured after 2 hours in a flow cytonetry assay on OVCAR-8 cells, as

conpased tORéc"iinﬁimahiDNtAi teohoiques Met i n the absence of said bispecific

ant i body. %gnc? r?gci?ﬁods”v?&k lfsg@ % B{aiﬂﬁ‘ﬁété 'Iﬁxl&‘%'rd;w&?beﬁﬁﬁ(ﬁaiﬁtﬁ@éﬂ y. ki ndi ng

to human Er urran ¢ antigen-binding site
that speci falgadlycubamdening mmmtmamlaé@lé S@é@éﬁ@%&ﬂ@@@%ﬁd?ﬁ?g site
that speci fC&ﬁl d? otrONerlg RO, iIThe Ghaleaahe bick@Ecdl rehfidits sarel

bi specific anti ows an |nternallzat|on of c- Met of no nore than 5 %
when neasur‘éﬁ?déﬁi lngt%gl?r@aqqfa‘éuqef%ws%‘f W8t ry assay on OVCAR-8 cells, as
conpared to internalization of c-Met in the absence of said bispecific

anti hody. TONA Sidpritbix sieqtne.madﬂamﬁsi and sn‘quenmata m:mgementt he

anti bod in uce recet -8 |1 | Cell
Li ne de>s/| gn F‘?eé%l b‘%?’gﬂ%léoé’dpfr%ara El%at 5@%% Aot | E)Ste b
OVCAR- 8- NCl imiSeiiglaterlins Might awrd hedvy, chams lsgwenoan&?baM§ (A9gHpl.40§94p2;

I ked' Ob s a%%.\'\g(fesadéa Protdils lcﬂﬂﬁlﬁﬁ?lo ar Intées(tzﬁﬁﬁl) E46Q8H BOBiZatibAnenzi ,

ncer

3-724)
i nt er nal i 2a?1-3%%f Aminet aqlﬁiﬁ tafe aﬁ%‘%ﬂé‘lﬁfcé ’t‘)‘f‘s a2HF| B‘(‘)‘H@ere‘%u% Of‘ﬁ"t‘%rtﬁaﬁgatl on
of the c- '\/Eﬁmﬁs‘é‘rﬁ@ delrfiar, "G ME e @t Ry, PRADI6S (€969)i T8-861f Klabat EsAgataildi ng to

the inventi nd s nmeasu fter hours.in y t y
(FACS) as g0l peeaupRiesy aﬁpﬁré’? ns A0 iTRolq fqgical , Ent%re%‘y EREE "ng R

i nventi on shablcation i Mo e@maM?z)atTm:n GSIG's- (W¢netits rfoomputer tGranp, 1M%1wm OVCAR- 8
cells after t u o n i zation
of c-Met \,\{2% allgz esﬁégg%f b?c ? g%%gg%ﬂ W%ﬁazldeﬁgag?ﬁgnﬁ’&é%ﬁqﬁgn%%%% shows
an inter naI puitetveonon. Oovasmse@forrﬁ@qmcg CreREPN. TORRRING, AngHes.cpadtiARARd sai d
ant i Y shMgu&ibd nternalization of c-Met of no more than 7 % In one
enbodi nment salg anti body shows an internalization of c-Met of no nore than
5 % Anot her._aspect of the current invention is a bispecific antibody

speci fi cal | PN PRAUSHME human ErbB-1 and human c-Met conprising a first

anti gen- bi niiNYg sejhencthaters pésterhiined Iby Houtde stmn&meque@nﬁptrfanueé atecond
anti gen- bi ndin 5|t h e racterized
in that sai g (B'ﬁg 8Ia ?’b%%ﬁa%gii%%degkt e %‘ﬁt(gg §%V|G %ﬁnﬁﬁc Met ,
conpared to the |nternal i zation of c-Met induced by the (correspondi ng)
nmonospeci f i Genpisynthesis par ent c-Met antibody, by 50 % or nore (in one

enbo?sms nt ggsn‘/&pgel{gjg én'?s pd pa%mBQ'G@ﬁhﬂ7&G%Rngﬁwu€g, Gormodiy)
enbodi nent 80 %o tonetry

en . nea af t hou in,a flow
assay on Ovéam SYIE@QCSO 12PREC F%@Féﬁ?t 4“gn§ &1 Hrﬂ‘sléﬁt% Bylailéﬂl?%ﬁd &% SWeﬁgSls
i scal cul at eghé ggmmgfd&ﬁts%hlaﬁ efefbdnkzdby singulat resgictioasnd@dickhsecle@vagours in

bl ow 0 o oLt VEE QoRed it H S TesHIEy PR HPCDGY R el ues

internali zatﬁlonﬂtrarssf(srmedetmc&%alanétqoneﬂrltlzti@m detprmained gy bYispectogegpy. The
(% ntgy nal | @NAO&qﬁE?&: et th'eng?‘&‘?&egy GFaffentd Grasbydiaidd B3r &NAcC- Met
|

ant| body - nt e I zation c- Met "l nduced by .bis e&éjl C“En B-. 1/cNEt
anti body)/ S§qweneingl izasingitargpagnexpbN Aqa%lsaceéfy ﬁtﬂgo‘g‘ SyiR% nt
parent c- '\/Ebo@demBLba'ﬁ%owﬁémwhalhrwrr?in%masmamHBbBw ﬂ]/u&i’tbhs anthebody

BsABA shows_an.intern tion % % and

t he nonos pe&fﬁ domajp Wf ﬁ‘é‘raeﬁfte%mﬁa{?c'ﬁ{epb# %‘éﬁ %egﬂ%&ﬂ%ﬁb?é

i nt er nal i zapegideotormeMet aof wdldh £0 “khbbsintdrbolel’ sPerdBF 1 ankibody heanwpchaint i body
BsABQ . shows_a re st I 0-0)/40
o6 = 1t 6 ( DRI 17855 h b VATEALARoR, whnRinclh s Ohecibt
cytonetry assay on OVCAR-8 cells in Exanple 9). As used herein, "antibody"
refers to a binding protein that conprises antigenbinding sites. The terns
"binding site" or "antigen-binding site" as used herein denotes the
region(s) of an antibody nolecule to which a ligand actually binds and is
derived froman anti body. The term "antigen-binding site" include antibody




signal transduction pathways that control cell proliferation,
differentiation, cell survival, apoptosis, angiogenesis, mtogenesis, and
nmet ast asiwo(2Atoalisssy G, et al., Ann. Oncol ogy 14 (2003) pi34Am2018682003sao,
A.S., and Herbst, R S., Signal 4 (2003) 4-9; Herbst, R S., and Shin, D.M,
Cancer 94 (2002) 1593-161 1; Mdjtaheds4-H., et al., Br. J . Cancer 73
(1996) 228-235). The antigen-binding site, and especially heavy chain

vari abl e domains (VH) and/or antibody |ight chain variable domains (VL),
that speci fécRiebysB seFabovhuregionEliii&d1by anpdpéidd eonwestbray erer pepkRd by

anti-ErbB-1 antibodi.es | bi ) nCl one)
(Fer bst R 8 sypffesyith Sfagfink Babln P 58 @f‘?@g‘g‘ iR P PR
( Abgeni x) (s\éqmgw,ce@(zﬁ);qum uainodifiedi heavrand 1@kt shaing 1€ e B- %8“ lﬂfbﬁ%
17 23) hu 8 Heﬂarﬁm IRhgE aad HEBSKCr i bed
in US ?%ét%%s&ﬁﬂgégog%% gﬁﬁ@m&a il ErbB-1 anti bodi es
obt ai fied byreﬁiélch@wﬁqsnﬁﬂrﬁoﬂm%wﬁ@c‘lfét@e ?i‘%ga 'Efﬁ A SERFREONNe hurman
ErbB-1 protgin wadaugé;ﬁide ﬁMGWSIL‘IIlLFBVKHWEVHSD,e@fnchrtatgetspbagﬁnsj|fexpl ay.
MET (mesenchynal -e hel i ransition factor) is a proto-oncogene that
encodes a picsteHPR! ar3(°é’lcs°8 known as c-Met; hepatocyte growth factor
receptor HGFR, HGF receptor; scatter factor receptor; SF receptor; SEQ ID
NO 15) (DeaanstMctumtofetheexmsuompﬁﬂsmiés.%S) 385-8; Chan, A M, et al.
Oncogene 1 SR he g,;@@i t802 4;
Nal di ni , Allg%pe %?eé%éﬁ ik i ¥ Ff)m 860&17St8m0t§ﬁiu6| vy f’
Cyt okiOne dexhsqfadu@on Rmtemfschzwz))pr%fl@g) agypigs. @ea/eﬁ@ﬁtﬁ%‘}%?%% 8& or
that is essglgtfblia(;WIBgréle%{gafs\z/onl c devel opment andwound heal i ng. Hepatocyte
growth factor (HG-) "is the only known Ilgand of the MET receptor. MET is
normal |y expressed lR/ cells of . epithelial o e expression of HGF
is restricted to c@EPRYHRLSIFEAGFENG Sagﬁeec %W%@Z stinul ation, MET
i nduces several bi Qh@@lgﬁﬁd)fmp]scmﬁm,em'ﬁ e Epstein-Bar iviras (EBYV%e rise to a
program known as_invasjyve - t R&B6N
correlates with poc?r ao%rgbng%%%?%gro ere alg@fran Ilfl@laslc%?%g%%%&rvgtrﬁ?ggers t unor
growtls, formation of thieplasnigbi B:eelel s (angi ogenesis) that supply the tunor

with nutrients, ang tfé‘?e[‘fé‘éfarrﬁa@é gafk &Hicﬁkbﬂérs%ﬂﬁ&ﬂn{fé@ﬁsﬁﬁ&@ﬁll E)oohl\/ET is
deregul ated in many typ esg1 urrg T%Lg?nan%gf |n(% ?ﬁ' rs_of

ki dney, liver, storfa&himBréas © rioppter ?Fq %IP? and
progeni t or cell's exftodsdgaMuirus HHCMVRI | ows t hese ceI | s to grow i nvasively
in order to generatg new tissues in nget ti ssues
in an adult. HovvevéE, WAL, é‘flg%n%lf)ﬁgﬁg?é&%%béﬁﬁg? ¢ Bf}gc'%%{rﬁsg&%bl lity
of n@0mal stem cel Issquencexdodess MET, and t hus becone the cause of cancer
persistence and sprgad t 5Ier§t iBidgteRody. The anti gen-bi ndi ng
site, and especiall y?(ﬂleaé\%/n?%:lﬂgflidn%arlz é dormai ns (VH) and/or anti body

l'i ght chain variable domains (VL), that specifically bind to human c- Met

can be deri ygd 1ﬁ)nuh6%l@b51ﬂ9ﬂ%1&ﬂ%érre§'c risinlgi tho Qe @(Sllglﬁammnbﬁ)rrstrgctm n US
5,686,292, US 7,476

/072 200 6382,

VO 2005/ 06383 Bell ip sodwriptPsele CW‘E%W%&?& [na v@q g Ilg\é)‘?ég‘g%e?ém
2009/ 07427 phepafed ) gene sguithesis andtloaed ito giGsl 8dlanmiR1) lhsaids aSb@eSd@bebv 0
|rmun| zatio r i otein

nucl ei c 3@? Bbggq?lpﬁgir%nﬁ%m tsecmg%n]gq %‘%Shzw(bl\?f& # &t hn&fl??ﬁoec?é aspect
of t he i nverspressiosvertdsi wge digested arith B@@ﬁ %@é&lﬂi eeesrrm;tlomeﬁayrﬁas BPhtiman
ErbB-1 and {g Qéﬂé'ﬁ'anbch@&ucﬁﬁgﬁhhséu'Bﬁbc?edf {0 aaradet gﬂeéle&tfd’ﬁﬁbfwlss IPlugifi Ehl at

man Erb

specificall s to ) bB-1.and a second ﬁ 5 gsl §that
speci fical | e%ﬂ}’né&d fighty ghain codmer DNy ssgments 2ege it giteghyto F SYlpted

aﬂt | ggp- b nghloaﬂ% %klslesw%dtmcahin}lmmlﬁ@ﬁm Eedeng noﬂmrﬁmb?exaeesheavy
chain variable do the se uenc 0 ain
vari abl e dorf&FhTS; EE 58 3 FEREeSSIgR %‘Easlvﬁrﬁgmgorl}l‘%dnl tds%?('gﬁ &fts éé(gmsm%ﬂ

anti gen- bi n@lasmid DNA syas dsolateda(MinijieppamigsubgectedNi trestiaeHsn %W&§nﬁ]é(&1\$y chain

var abl o dogpy i (R, SEHENS ©BesPEBNEDVL ghouih 130 i SBLAGRAIRAIGH ] abl e

domai n the sequence said tirst antigen-b ‘gbng site
speci fi cal | ylgbnmilfisngdtDNEr\b@-liolé@ﬁﬂMWe%)saqﬁieséﬂyer{?ﬁdi‘tﬁg‘(}'é’r‘i"&gpge #ain the
sequegge of HEQ JR]eNQn , and as light chain variable donain the sequence

of SEQ I D NO 4 ““and Said second antigen-binding site specifically binding
to c-Met conprises as heavy chain variable domain the sequence of SEQ ID
NGO 5, and as light chain variable domain the sequence of SEQ ID NO 6.

Anti body specificity refers to selective recognition of the antibody for a
parti cul ar epitope of an anti gen. Natural anti bodi es, for exanple, are
nmonospeci fic. "Bispecific antibodies"” according to the invention are

ant| bod| es V\:hl ch have two di ffer ent ant| gen- b| nd| ng speC| ficiti es. V\here an

o " o o o o -,



enbodi nent, an antibody of the invention has a constant domain structure of
an 1gG type anti body, but has four antigen binding sites. This is

acconpl i sweaom/gsssby |i nki ng one (or two) conpl ete anti gem/Er2ondionzyosi t es
(e.g., a single chain Fab fragnent or a single chain Fv) specifically
binding to c-Met to either to N or C:-ggtm nus heavy or light chain of a
full antibody specifically binding to ErbB-1 yielding a trival ent

bi specific antibody (or tetraval ent bispecific antibody). Alternatively 1gG
l'i ke bi Specrnfmnenbby@leesibn animmhadbglebalinivasiantindiEK28Bcdllsand human c- Met

cg in B tergmpn grmiupoyyBUERT AN R, R el ARGy Ded

Protein Englunﬁan(étﬂﬁ@bmﬁ kidng® 293 \Kxedls usipg e HreeStyted 298 Exarereslonéryst&m

Nat ure Bi ot 270
4 8 UGGl LR S ) St

"nmonoél onal Fra¢ﬁtyl§6‘tﬂ>29&dﬁml§|wqrgﬁultlggteggggrep@ﬂée 2% Expregsion ngblg? ation of
ant i body mojeeud 65ce, afid ShASUIR AéfkRealif FReTMARIIhN a dEhsity of M2ket rrer i c

anti body" refers to an an Sl ng va e bi ndi ng
region, fr ol ecedlsimlcan ¢ s‘%é% Péér ﬁflGCtéﬁn Eé«'ﬁb HTPO%OIB@%GSC 355 ant
regi on deripteparbd anOptidVEMT entedamu(meumges tiéSA}essmg§aal ulyf 2P fratie® by

nbi t t
variabl o 1 cPORokSTE CArRARD o iht! Pauy SRE 1B SREPRISHIPDRAMATR
f or md0of " clhbheerrato afot 20360 esl fmal:mpafsstem tyylume ‘Brnobsnntorhol@nONN- ar e
those in whygh &ﬁe%%l%t&%eﬂégﬂla&}e&]ﬁ?r@% e eV il fh&flufr (16V1B08&1 IﬁSzQ)"n t hat

of the orlglna % ate t rop ertles ccorog
i nvention, wsiRgdPalHlef| 3f"é@‘8r“€i (tnc‘ﬂt@&inbpﬁﬂp'ﬁ‘f@' g@'ﬁi’&ﬂm?Fc R)
bi ndi ng. SUI‘Rhe’Cﬁ@a’W?rchﬁlnﬂniﬂdbpﬁhcﬁﬁglﬁrcﬁmm;ﬁ&nﬁ&ﬂl&ﬂl&&ﬁi at101:23nolad ratis fevd t ched

anti bodi es t| bodi s are roduct of..expres

i mmunog| obuﬁ%%et?fgi Ftll%‘} P{a B’ﬁght%gn %%lcﬁu cu%umngé%ngta[nts _
vari asle r egelenhaxaesiedDNA_dmgprﬁm trassfeaminnlyy mmﬁ@@tl@buatl h4@¥hst Bt 3¢ egi ons.
Vet hods f or PI}U éjsﬁa%fi Wherl ﬁqftéd a%éﬁl??ﬁ'ﬂe??o Q?FF}Q QYA WeRAlore§ GPITDI nant

DNA and gen® 0del I on ques are Inthe art. See,
e. g., Morri s20f,C 8ntil purdicatipn. Pr oc Nat | . Acad. SC| USA 8 1 (1984)
6851- 6855; US 5, 202, 238 and US 5, 204, 244. The term “humani zed anti body"

refers to ali&hh@%&ﬁofmsm.ﬁhaﬁ@eoﬁﬁammdﬂlar ‘conpl ementarity deternining

regi ons" bee fled o C e the | obulin
of differ en?“gfﬂé‘& ?’PS@F‘E‘%} cfr?BgPLanflgn?ﬁ%ttwﬁrF PH&EER% %?H‘ ?}m]ﬁuqf%?obul in.
I n aprefer g@;@natdmdlb”yerﬁfﬁmay nehrometogiaighy sugingf Pedein ntAeS¢pherq‘sc arreﬁﬁﬁ k

f h ,
R achiann, - HOTEa SueRfY abd GERES S 3B JUTRR ChrofRideraity, Bl © O
al ., Nat urest8111¢ filigeb pelp e@tzg Gupernatants (Wese Rpplindedren %afmt%%rfé%é%nd to
those repreg; ?ﬂ&d&&%%ﬁﬁﬂl%%é'&“ﬁﬁqﬂ@@'baff&g(lhhﬁwmtampm RN K I PO 151

chimeric ant I es er forms hunani zSd ant i bodi es’ Hc(g_g‘p @zed by
the present MMhRaeli and AFeamMhELd, PH T Hnkqyed yRteinsn Y eree WAt d gt
addi tjsonal | yq matlb@@luffér Q\lhﬁBG@}daﬁd ammbywa@émt hereoelugi veith amtmtmtyet 0

te th t dt
& q bind ng&fﬁ%? B4 udfp piteinkorfitife Gl S el RBRI Ul g it £E5T 9 L0
used her ei nM [Tsisj ]IiiﬁSrﬁjdﬂlehptherﬂhhtadi@miﬂnlMDESWHEWPQT@edA&Dn@ﬁﬂU@tedﬂMlﬂéonst ant
regions derly %lrtl%r})%tp&]g@lﬁnﬂ%lr@il éSrQl%ch E:ngbogylld ?\/Iﬁﬁﬁﬂf%easvoltﬂﬂ%@

anti bodi es are M A ]Smd van
de W nkel, 3nganddoaded o Hupectrxa(0 Blibpad 24 mbhe/03shiil 178@?“ cpiwrih(G
anti bgdi es gRmgRlaR0 Swed%h))@tfﬁaﬁﬁrdtén WitANEEeN Hls'iialhﬁfﬁiéﬂ) erQ\IaCll,"ﬂptHa)S @ hat are

capabl e, upon i.muni zat] on, odug t0| ction
of human anff%@ﬂ?segoqt?int%ep"éﬁj%%@eﬁtﬂ Yj’é‘rtFBL ang ttgd tﬁ*“bs ducti on.
Transfer of highenélesma \gagﬁ&dggﬂ@atmegb@lb@ hmmstgmdeasar(} m)g/mkalquots agerm|ine

Chal | enge. (S0 ENY Hionepls hofs BeRHel 3 2 Parlil A0 IRELRRAEIOSN 250
(1993) 2551nm5aona11amtmdytamd Wbsecmentaremowahtoﬁr@nmnw@ﬁy dpgEines By
Briiggemannp (M:lguzggc]ﬁhmat B | up@la Féb (fga%%ﬁh}tt@%e@furtﬂék'%ﬂf _dtdnbedi es

can al'so be pro |splay librarie b
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Biol. 222 (1991) 581-597). The techni ques of Cole, S.P.C., et al. and
Boerner, P., et al. are also available for the preparation of human

nonocl onal anti bodies (Cole, S.P.C, et al., Mnoclonal Antibodies and
Cancer Therapy, Liss, A L., (1985) 77- 96; and Boerner, P., et al., J
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anti body which are responsible for antigen-binding. The hypervari abl e

regi on conprises anmno acid residues fromthe "conplenentarity determ ning
regi ons" wo 20000Rs351 " Framewor k" or "FR' regi ons are thoseTxzeéabbmosionai n
regi ons other than the hypervariabl e region residues as herein defined.
Therefore, the Iight and heavy chains_g§.an antibody conprise fromN to
C-termnus the domains FR, CDRI, FR2, CDR2, FR3, CDR3, and FR4. CDRs on
each chain are separated bysuch framework am no acids. Especially, CDR3 of
the heavy claailibrated Wit Z02@VIORiswbling M4C eiNIN4TI] gl 6ol giooted amdtstged abil idi ng.
CDR and FR re |%§s are g?)t,?rm ned according to the standard definition of
Kabat, et dP®MmIalgueisak: Proteins of |munol ogical Interest, 5th ed.
Publ i ¢ Heal th Servi ce, National Insti tut es of Health, Bet hesda, MD ( 1991).
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anti body. In certain e S, an anti bo ifically bind
an anti gen WndnoEl %F@?%?%lqw%g}tﬁ Inass SBRGHODE qife rﬁn&g{ﬂ gﬁﬂe g'é(ﬁafls b
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regi on" g E%n the current applications denotes the sum of the
domai ns of AR y other than the variable region. The constant region
i s not |nvoIved directly in binding of an antigen, but exhibit various

ef fect or fuadMetgpiwspbedatitmassay t he ami no aci d sequence of the constant
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K(kappa) anshetiufn anrbdei)s waileeincubraetdafor 10 enjinotes apen pyrheshe yagleddede@r f r om
human ori gi ﬂlr{h@pqotrﬁ Hlesqlq Qgﬁx‘?zpt oﬁ@&'taﬂo%f 5y %/rﬁtoﬁéllﬂé-’%fé @ﬁﬂﬁﬂrbncés used

in the curre const ant heav hain regi on of ~a human

anti body of \wtlhecgqbld |P§§50qng@ung|lg@’l sqdian vapad aFeg‘@Pna‘ﬁ]E}F]E)Fheé( ‘ﬁ?fﬁ?ﬂa&ﬁg | i ght
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state of the art an Y d hn n

and Wi, T. TPH7NudP@i A@?QE?R% p‘ﬁ% %6@?@2%"2‘?@" &;‘ﬁ%‘ﬁpg’ligol M

Proc. Natl . sd’@ﬁﬂﬂrvaﬁﬁdate)USklm&sz(téQ%je Q&&Eerre.’d?tﬁ&)ppeﬂldvrﬁné)eembddymmast he

bi specific apti i es_ac e regi on
of TG or ARMCEEosBEF Frad Buibet 08 1&%“%9*6 PoeiRdCid BeRah R oy
derived fromsingniEnB6A lgneﬂlodl(ﬁlemfé @@Ig fihe UﬁéebY%pﬁéE@ffiﬁeé Oa‘rﬁi’fﬂg dees
accorgy ng t S GRAR = t whfe dr@ifstersddd ass
(pref§e§r abl y%o% ﬁtﬁg s%%c%%gs(s) ; eﬁzﬁﬂ?s&%@gseﬁrgméyggﬂerl ved from human
origin. Wile antibodies of the g& subclass show reduced Fc receptor
(FcgRI'l11a) binding, antibodies of other |1gG subclasses show strong bi ndi ng.
However Pro238, Asp265, Asp270, Asn297 (loss of Fc carbohydrate), Pro329,
Leu234, Leu235, dy236, dy237, |le253, Ser254, Lys288, Thr307, G n3l1,
Asn434, and Hi s435 are residues which, if altered, provide also reduced Fc
receptor bi nd| ng (Sh| eI ds RL., et al., J. Biol. Chem 276 (2001)
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The term "conpl enent - dependent cytotoxicity (CDC)" denotes a process
initiated by binding of conplenent factor Clq to the Fc part of nobst 19gG
ant i body woheloaasss. Binding of Clq to an anti body is caosa®2dyg/oom®bs ned
protein-protein interactions at the so called binding site. Such Fc part

bi nding sites are known in the state okythe art (see above). Such Fc part
bi nding sites are, e.g., characterized by the am no acids L234, L235, D270,
N297, E318, K320, K322, P331, and P329 (nunbering according to EU i ndex of
Kabat ) . Antﬂih@@&lmsos@fmsmbfdnasMérg@anesJ glees bivvlted BB ous Uadur ywholBS-dhpl emrent
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2000/ 061739, Niwa, R, et al., J . Imunol. Methods 306 (2005) 151-160;
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detai | by Kaliatites E;mAlce eRro&Im ,coBegrationsis ofletémuned nsingf tHemAHol mgthoél

Interest, 5 | t r ly 1 S t h,

Bet hesda. 1e1(cjebg{(#% g%&eg&s&@ aYé %ﬁ)ar%ﬁd 09%4 IZB/SP1E ‘TB% N%Nggegé%%
(1987) 1351(h38Mogenam prptws oetthegel arman&fagectﬁzyrmqrocellv@se owahrang 5 527,
Theses St r UChML 5 REE AL BIFIRAT 881 heCdurGith TBSOT @ntaiding- 3% BSAGAn@l ycan
resi dues, dependi ng faromthe anount of termnal Gal residues (Raju, T.S.,
Bi oprocess Int. 1 (2003) 44-53). CHO type glycosylation of antibody Fc
parts is e.g. described by Routier, F.H , dycoconjugate J . 14 (1997)
201-207. Anti bodi es which are reconbinantly expressed in non-glyconodified
CHO host cells usually are fucosylated at Asn297 in an anmount of at | east
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domai n, Fab, or (Fab)2,) are linked via one or nore peptide-linkers. The
anti bodies can be full length froma single species, or be chinerized or
humani zedwoRoro/asssant i body with nore than two anti gen bipodiergoisioom®s3 somne
bi nding sites may be identical, so long as the protein has binding sites
for two different antigens. That is, wggrteas a first binding site is
specific for a ErbB-1, a second binding site is specific for c-Mt, and
vice versa. In a preferred enbodi nent the bispecific antibody specifically
bi ndi ng to dewBRpedrir 4 phﬂ@bHoOsﬂ&mmnAKTthb@dyahﬁbmg againsh @hridBe(alon

conprises the Fc r n nt bod ref erabl I
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regi ons can be used as described e.g. in WR2009/080251, WX009/ 080252,
WO2009/ 080 rotein Eng. 9 (1996) 617-621; WD 96/ 02701
1, Merchant Kﬁﬁ'&?’%rylaﬁﬂgassa Bi ot ech 16 (1998) 677-681 Atwell . S., et
al ., 5. Molox1BedlA4337erlls e pyeded pes welhoEp orgyl aaathe fay Priop agHkody
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conprising: a 8 chain and heav %{&I E/Jcﬂ’é{ |body
speci fi cal | YaGh Adde N4P0- AR apgatining, 5b‘)f1 F’aﬁf‘ 11Hma Vy chain
of a full |@amﬁa@@faté39§h/sféﬁ&lctbfd ahdorf tubeslamlysis dHobd o procmhérfel 30t he
constant dormains CL a
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Met anti bodt es onai ns of ~sai d antib é n be altered

by the knoMembtr%ﬂehoﬂlrésblotJé@hﬁ@I 0§y havr cwith sSTER rCPB@H‘"i’%l atBPp adn

sever al exa@@] n ®ith- O @é;@%zﬁkmﬁc REAQVBY ,andibodyB. diretted! . agaHrsot ein
Eng 9 (1996 Bi ot e

21. a
(1998) 677- hf@OZ/Tﬂf%% P‘#‘élge Plflq%’e Nﬁ?bqééﬂctalcﬁ‘?{d%ftg g‘of“%“ﬁ‘iac et
domaizus ar einglru@ioad. Inftmiunsbl@aare tepwbbé twdthomhi angibbdyabindimgabd Awmt(/%@amy chai ns
cont ai ni ng ”&%?Z two CH3 dOITB.I ns. Each of the two CH3 domai ns (of the two
heavy chai nlj %I) be the "knob", while the other is the "hole". The
i ntroduction of a disulfide bri dge stabilizes the heterodimers (Mer chant,
A, M, et €ell-=CdbkdisseaniBptionassaydsqiBygysayy7-681; Atwell, S., et al., J .
Mol . Biol. 2409 (4&)%&113?&@%11)8&%4310 8@9@@@11&;%@@611 kvire Feued ihe dappriespect of

the invention said bival ent eci body fu t
char act er i z€empoundnigeatigat 8 t(Ei’ ‘W“BP %%d%ﬂ E%atF%éRef—]i’f’donal n
of the ot heps1823630a1hah mmpwltm%acamdmslenfmdeeMAnghmmmbsiwean

| terf bet terf
’5 ol ter ed PEeTgREpEn PR et Finf ST QPR pOHRE it 34 g'c???‘%’aiﬁﬁ%“?bgéyace
wher ei n t henmhiteriag therimpsdaivar Bt rexit deyl dels mqmpreaycqm@d@ﬂ@u dovkeefthef one
heavy chai nrésé?]&ﬂv%ea[nﬁgo&ﬁghnﬁ&nﬁqﬂ PR {hR sQJe'e?é Rdry 'meehflﬁ@t@s t RReCEG donai n

of one heavy OFI?Ina erf ace of domai n of

the ot her hauwtexRaind of @ MGF solatipn yiglding 2 B?]s‘f?é‘&?mfaé‘oar?tf i gd@f/mLé’Y\erSm no

aci d ggesi duﬁddeﬂ ;{nﬂlﬁthélgﬁpermxéd% vl aNavee t@gtdﬂ:eécﬁﬁdrcﬂiﬂhétam nare Thangkatesi de
chai n vol une, thereby gener t|n ot u

r erance t h rf of the
CH3 domai n SlPa”&ﬁ%“f?é {Rpnig |SBVI’?Q Sse‘be&lr‘flplétﬁaf,\llf Lelgé) ﬁnlgu{%ﬁ\ﬁl edaﬁ ﬁi n the
interface Oﬁwbéme@bi@Kﬁaﬁmwtbscfbrtﬂeeemmhderdfehwuwhal n and b) the CH3 domai n
of the other heavy chain is altered, so that within the original interface
of the second CH3 domain that neets the original interface of the first CH3
domain within the bivalent, bispecific antibody an amno acid residue is
replaced with an amno acid residue having a smaller side chain vol une,
t hereby generating a cavity within the interface of the second CH3 domain
wi thin which a protuberance within the interface of the first CH3 domain is
positionable. Preferably said amno acid residue having a | arger side chain
volume is selected fromthe group consisting of arginine (R), phenylal ani ne
(F), tyrosine (Y), tryptophan (W. Preferably said am no acid residue
having a smaller side chain volune is selected fromthe group consisting of
al anine (A), serine (S), threonine (T), vallne (V) In one aspect of the
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chai n" and D399K; E357K nutations in the CH3 domain of the "hole chain"
(nunbering always according to EU i ndex of Kabat). In another preferred
enbodi nernwo=aiodiikisval ent, bi specific anti body conpri sespraTEPBGWOIMODALI ON N
the CH3 donmain of the "knobs chain" and T366S, L368A, Y407V mutations in
the CH3 domain of the "hole chain" andsadditionally R409D;, K370E nutati ons
in the CH3 domain of the "knobs chain" and D399K;, E357K nutations in the
CH3 domain of the "hole chain". In another preferred enbodi nent said

bi val ent, bFIgRaStshetrfatiagq@ACSNDri ses Y349C, T366Wnutations in one of
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as descri beﬁB@%oﬁWirﬁ{?%ZE%g:ég’}-re P&hﬁa RIEh Gk 351RA6H (BD Bitgciendespnt

invention is a trivalent, bispeciT c antibody conprisin afull, |l ength
ant i body spatd mPebated, fasiah drash 0 B1IR GHeRe BV HUGH eB&%Hit%Fﬁgﬁémﬁ) A \ike
anti body hegy wiRdefsmaied tyVlovabytohrdy (FAGIStCainaiBI3). Miievab Yewrminsiny| e

chain Fv fragnent ,specjfi | y.bj ndi to. - rel i single
chai 1 Py fr ool CaMaaes LT P et ShHEE IO eRomelet Bl ekl "0)
vi a dspept i fietheppioeessed usihg tieeFlowlosoftvaredT rdeStas). dfal -meaximesd bindsdg Vg ht
chain of saj B(IfFﬂ E@j%/s I L dheSHBGNRIel Sost ructure
with the " k%%%wh%%{]ﬁlgges '?‘ted(): no gaégé}é@%besg)éﬁ%ge? bgl ow see Fig 5b. In one
preferred enbodi ment said single chain Fab or Fv fragnents binding human
c- Met are fhsbdernalization As$aY [ ength antibody via a peptide connector at the
G e]'; m nuz Oteﬂ@evek’tfﬁé‘tﬁclﬁda&ﬁlﬁ cOlintédi 3k 10e8 Icellengtdpaned rod9. plAwotripiate
preferred aspect of the current invention. is a.triyVv nt S -
ant i body coﬂ‘ﬁﬁ%‘@? Ay 2 e%Pelnﬁ?li% fubg %Pii;l%%d;f ltshpes‘cflg/:n?équyt%gi%%%ﬁ&bgo human
ErbB-2h and bgp&ifi¢ amtihodl at 8°Can fitdydbly indecates tbhapwgtsa}wswme ﬁﬁtqdb&dyel i ght
chains: b) 3 B0hARER! Ll QRS kb NeL A R, Bls! A trdASRYEAGhF ATl | abl e
or bb an anti o&y

domain (VH); eavy chain variable domain \éﬁ%ang an
ant i body cotubesnspudodewm (15QQCEpm, 4ifeSElnm), EasBeh FHEFS de? 1’8 @8dwi th

t][‘e N-1 o m H-}éﬁbe%d tehe 3yHmAE t Koaup EEhriOsIRIsd0sedonddrh earffivbdy i nus
of one of t

b
e two heavy chains aof said.full th anti ol ypepti de
consi sting @ireged a%“%%‘?@%&ﬁ whigh pvag QPWd\}%\:PﬁggﬁogtaHBﬂ%?%ms) (,%a%rso%b) an
anti bpgly | i ghfnuabbearstarioal €ogpn@élis weie) agairdspm dowi,beashetl ivgitit PBSai n

const ant doggi ; erein said pol ypnept | ' URRH Mdntkt Abgerm nus
of the VL dg%r@&ré%édﬁl\%’éﬁf?%g I(I:I(k)er?ﬁg t‘%dlrg (?ééé‘ﬁﬁré&%%erm ﬁ&&%wﬁe ot her of
the two heaCanwhBIN)s of said full [ength antibody; and wherein the antibody
heavy chain variable domain (VH) of the pol ypeptide under b) and the

anti body Ii 03 BlowrAkah! € domain (VL) of the pol ypeptide under c)
t oget her fo%lﬁ@n(?llogen- b?ndi ng site speg&ig‘%cal | y . Dbi nq human c- Met .

) ing t
Preferably §slldvishibity gad crrlEsatinns was qefan A1) thﬁr‘ée‘ a‘gﬂt gl(?gl BN are a
peptifle of @brohRea). TRE adsiynwasasdrfismepaeiaediablty tremamefact8ftr aridstBGtians.no

acids. For exe ary schematic structur see_Fi - I yathe

ant i body he%ﬂ? h&?lﬁ VEi Cglgtf‘lée%dlgrr%#ﬂ'etf\ﬂ—ﬁ eso’(f%?ﬁggl g@%%&%?g%%g%rrth%) and

t he ant i bodyesiteghperidadfitimear Fabthe mhﬁaratio(nVLs)sasofceﬁhéve@@rrgrp@mdi fremythger c)
ave Il nked apdyakpht ! #&4d % Fobn @RBEGARL Torlewih! 160 M S0EeIDYitdrHig@duct | on
of a disulfide bon tween t he foll'owm ng positions: i) he?v chafj n

vari abl e domedgantpwsiet adsied andmulti-yell piases Wespaplacad) Qn ab PEbIF ﬁgéfe{ i'8h2100,

i) heavy chaing Valdcsithee HasBitiFRAaleOS Aok @ Mit@platehaier (Tacdnpbl e donmi n
position 43, or 111) heavy chain variable donmain position 101 to |ight
chain variabl e domain position 100 (nunbering always according to EU i ndex
of Kabat). Techniques to introduce unnatural disulfide bridges for
stabilization are described e.g. in WD 94/029350, Rajagopal, et al., Prot.
Engin. 10 (1997) 1453-59; Kobayashi, H., et al., Nuclear Medicine & Biology
25 (1998) 387-393; or Schmdt, M, et al., Oncogene 18 (1999) 171 1 -1721.
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the interaction surfaces of the two CH3 domains are altered to increase the
het er odi neri sati on of both heavy chains containing these two CH3 domai ns.
Each of twe 20wa1€#48 donmi ns (of the two heavy chai ns) caoThP2el0@020khob",
while the other is the "hole". The introduction of a disulfide bridge
stabilizes the heterodiners (Merchant,gd-M, et al., Nature Biotech 16
(1998) 677-681; Atwell, S., et al. J . MIl. Biol. 270 (1997) 26-35) and

i ncreases the yield. Thus in one aspect of the invention said trivalent,

bi specific wet-tbadyyis further is characterized in that the CHB domai n of

one heavy c engih he ot her
heavy ché,u nb%r}tﬁemmﬂ'a?%ﬁ%l# Rt ﬁra a&gg)&ﬁi@g’g %Hﬁ? an | ter 28 Sl\%\?ﬂl ch
conpri ses atetatingithanuinbteof ameabbbt:w%he celds. FridfhodP - Mptal Kergether ei n

sai d T nter faeenL = BhEEIRALT Qe QRN ALl GR Balie 98 vl Bles

bi speci fic ‘ant e alteration is charac errze Ht‘& a)
the CH3 dorw¢ra ﬁjf‘thgfnelchbﬁ% fomaP rmingtogf the patl rabyst ﬂ%l‘te QML r?ftt & @Fi gi nal
interface tﬁt@m%n%@? Wad fustitFicd dR\Wmidieplite trbatler (BRkB) dthewdre @igtiadf
interface of_ the CH3 domain of the other heavy chain within the bivalent,

bi specific 4a5r9t‘}“Body, an amno acid residue is replaced with an am no aci d
resi due having a larger side chain volune, thereby generating a
protuberancBeslgrt of bispévific sEebBhedViot> simibadi®domai n of one heavy chain which
is position gt t e.-M&> f the
ot her heavy‘jil |dr11e g?\“ ‘{ﬁ&teﬁg%g zgl n@ﬁj rﬁ egfﬁ%étegﬁgct Q%rrbme%v %gfiﬁé(?gso

al tedéd, scx:otnhmtse\m aonstanttriegiopror gt least theFepa e 18641 suhel @é&W@@S@Bﬁm n

that neets 1%, 'o@%LEQ[Hj RiJ: 23§ whichtib 8vdnniaity kb fie® BRindicatddvefow.he
trivalent, Di spe | c antibody ah amino acid residue is replaced with an

am no aci d resi due havin ol,u t.here enerating a
cavity wit hinlatie 1 EP@?IF‘EBB‘SBPCI%H Eéélégﬁd&@ﬁ%?}arﬁ%ﬂﬁ'i H%\?tf‘etdh(?lha \%li g‘h gg{

pr ot uber ancerbB-1 hinfibbdye (béttlﬁhtaarcer dumahized i IG{62§:I-531ddommrsmg1€s chaisi Fatonabl e.
Preferably said cl.d i i IS
selected fr Wt‘?{gr@qfofh 5 co?rtgrlcs r:gh%h XSQ@F f?[%n §Cq\gﬁ§?ﬁ1 QLM%P :
tyrodisne (Y3D5x wytbttbqakmpeth feﬂn@éb&ﬁhﬁs’@btﬂaﬁﬂﬁcﬂé@ﬂ er@‘spif‘%ﬁﬁ h%ﬂ/l ng a
smal | er si d&zrgits%l' LA the %éﬁ‘érﬁ%aﬂoai @é&ﬁtﬁl&i ﬂfo@@ﬂﬁ&élﬁte%?d)ﬂlﬁng)f\/}m ani ne

(A), serine t hr eoni ne val i ne V%?eg ect of. the invention
both CH3 do#hs E%P@“T‘ﬁ‘?‘tbr@r “&Tatlé?reédcw Vet tndgﬁ “8?|°e01fSt1@§ste| ne (O as
am no acid in the correspondi ng positions of each CH3 domain such that a

di sul fide brhpked:between both CH3 domains can be formed. In a preferred
enbodi ment, said trivalent, bi specr fic conprises a T366Wnutation in the
CH3 domai n of the "knobs cha d =4 3p- 48-A/ mutations in the
CH3 domai n of the "hol e B Sﬁtﬁ-ﬂz’cha n disul fide bridge

[ chant, AAM, et al., Nature

Bi otech 16 (1998) 677- 68)mu=nglattm;ﬁ ilntroduci ng a Y349 nutation into the
CH3 domai n of the "knobsifehhispécifiad |a E356C nptati on of a S354C nut ati on
into the CH3 donmain of tf i in a anojher preferred

enbodi ment, said trivale ly conpri ges Y349C, T366W
nmutations in one of the BO6C,  T36HKS, L368A, Y407V
mutations in the other o S354€ai d {rivalent, bispecific
anti body conprises Y349C| T366W nut qTB66W/i n (Is®6W/ t he two CH3 domai ns and
S354C, T366S, L368A, YA0WRhopsiiatiotnstyiznoThe ofye9'@f the two CH3 donai ns
(the additional Y349C nmul,gidfbnd N oNg36&eBdonalmsegsd t he additional E356C or
S354C nutation in the other CH3 dongRed'®F M ngt RgiAt er thai n disul fide
bridge) (nunbering alway$ accordi ng QoY i nd 4(53,tVKab ht ). But al so ot her
knobs-i n- hol es t echnol ogles—as—deserpbead—by—EP—3+6876459\1l, can be used
alternatively or additi oféff’((f” pre said trival ent,

bi specific anti body are Py K370E CH3 domai n of the
"knobs chai n" and D399K; main of the "hole
chai n" (nunbering al ways ). I n anot her
preferred enbodi nent sai le conprises a T366W
mutation in the CH3 donui b6S, L368A, Y407V
mutations in the CH3 dongj he @&{@5 hug,aﬁllzgd; itionally R409D;
K370E nmutations in the dorral n of|the kno S chai n"|and D399K; E357K

mut ati ons in the CH3 donmamr—of—tire—drote—cirar 1m0t her pFEfEFFEd
enbodi ment said trivalent, bispecific antibody conprises Y349C, T366W
mutations in one of the two CH3 domai ns and S354C, T366S, L368A, Y407V
mutations in the other of the two CH3 domains or said trivalent, bispecific
anti body conprises Y349C, T366Wnutations in one of the two CH3 domai ns and
8354C T366S L368A Y407V nut ati ons |n the ot her of the two CHB dorrar ns
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l'ight chain (preferably at the C-term nus of the heavy chain) of said full

| ength anti body; wherein said peptide connector is a peptide of at least 5
am no aciwe,2oprafsnably between 10 and 50 ami no aci ds. WCirEPRoDOIE03

enbodi ment, preferably the trivalent, bispecific antibody conprises a T366W
mutation in one of the two CH3 donminsgpf and T366S, L368A, Y407V nutations
in the other of the two CH3 domains and nore preferably the trival ent,

bi specific antibody conprises Y349C T366Wnmutatjons in one of the two CH3
domai ns of and S354C ( or[Mo3&mle Na B0I368ABsABO3V nut ations in the other
of the two CH3 dommai ns. [(FahoABl |y ifn sai d enbodi ment |the trival ent,

bi specific anti body co j)ﬁgﬁcllfﬁqg.%D K370E mjyt ations ijn the CH3 donmi n of
the "knobs chain" and D3ggl [ﬁ!%ﬁ‘?% tations |in the CH3 dormain of the "hole
chai n". Anot her enbodi nﬁtll? dlque c rrent i nMent i on is a trival ent,

bi specific antibody co —S+-h tHH—engisi—anttbdqdy specifically
bi ndi ng to human ErbB-1 ﬂﬂ"ﬁ’gﬁgl st|¢1 rgRnus, JC-ERINS i body heavy chai ns
consi sting in N-terninal faf@bartashed | Obcll‘ie?‘@tt P V&n anti body heavy chain
vari abl e domai n (VH), arfoaittibledy cqghgitant hdghain domain 1 (CH), an

anti body hi nge region ( % t| nn v nstant domain 2
(CH2), and an anti body he g}SE{’ﬁf{ 6@&? CH3); and ab) two

anti body |ight chains cops] T 10 \ rm nal direction of an
anti body |ight chain var
constant domain (CL) (VUE "

ilbody light chain
3 : Fv fragnment
specifically binding to *dﬁhhdsuuhk , mherel i ingl e chain Fv fragnment
under b) is fused to sailHayVLIeag]h anti body under &) via a peptide
connector at the G or Jubg&aanus uf the hegvy or light chain (preferably
at the C-term nus of the—heev s-ar-el—f4 erigt h anti body; and
wherei n said peptide connector is a peptlde of at least 5 am no acids,
preferably betmeen 10 and 50 amino acids. Wthin this enbodi nent,
preferably alent blspeC|f|c anti body conprises a T366Wnutation in

one of the mﬁq, g@; mf -1 h383Metr407V mutations in the
ot her of th |ns an m)re preferably the trivalent, bispecific
ant i body c a§% a? ResPREBYYnut ati ons in one of the two CH3 donmins of

and S354C (or E356C), T3668 L368A, Y407V nutations in the other of the two
CH3 d6énmai nsThe(ihdingalfinityl wasddtelmandabetithrarstantifvd Hindiug lassay at b5‘§ibeu¢lt asc

cha n- and DHabk: PeghoR resprick RAECTRIAalS, (O HOMLe) iptfly <T00S
Thus a pr efSvedsd).dascdfinin measuramentsy 3) esfml of anpeEer @Iélb&’ﬁtqstiﬁéw gatpri si ng

a) a full |gpeh Iﬁﬂﬁd&oﬂé’seﬁﬁéﬁy 'wfef&é’édpl/edbtbrlﬂé BeHAR JTunem-Ersbiol cRipthy
consisting of: aa) two an b‘g al ns consﬁ%g in N-t [ m naI to
C-termnal tH1deed AB#NGgoUR n&r?ﬁlfi 83‘ GOSHYi o ¢ Bt (R190019 | an
?nt l) hody CGDHI@M&&&QMWg@hﬁm A6 @k blsﬂ;ecgﬁHE}bB HeManintibodies Weng ﬁ'l_] ecm@l on

HR an ant i1,RQ nst {

heavy chai ? @g Q%}%f‘ 6ﬁél ?5:#1?/0 faﬂgwafga?ﬁfluu&gs'@e%@ﬂﬁ t%n]h

consi sti ng afrhuxhancErtiBlabr cM@ E@Emt 38 pldmircAs ownmihg hnffequrttb@blﬂdll@tt chal n
vari abl e do i )
(VL-CL); %aﬁﬁm%}r{t‘\"%?w gﬁn‘tr‘\lhléggg%ﬁr gh?rghl C‘gggeg}eﬁqeéé&%%qund;?%humn
c- Met), V\hel?kéfierpfsléﬁfﬂl\’%glﬁ@llné I—gﬁlapﬁq:(),sq P%@‘hent under b) is fused to said
full length anti body under a) via a peptide connector at the C - termnus
of the heavychain of said full length antibody (resulting in two anti body
heavy chai nsingle chain Fv fusion peptides); and wherein said peptide
connector is a peptide of at |least 5 am no acids, Another enbodi nent of the
current invention is a trivalent, bispecific antibody conprising a) a full

| engt h anti body specifically binding to human ErbB-1 and consisting of: aa)
two anti body heavy chains consisting in NNterminal to Ctermnal direction
of an anti body heavy chain variable domain (VH), an antibody constant heavy
chain domain 1 (CH ), an antibody hinge region (HR), an anti body heavy
chain constant domain 2 (CH2), and an anti body heavy chai n constant domain
3 (CH3); and ab) two antibody light chains consisting in Ntermnal to
C-termnal direction of an antibody |ight chain variable domain (VL), and
an antibody |ight chain constant domain (CL); and b) a pol ypeptide

consi sting of ba) an anti body heavy chain variable domain (VH); or bb) an
anti body heavy chain variable domain (VH) and an anti body constant domain 1
(CH ), wherein said polypeptide is fused with the Nterm nus of the VH
dormain via a peptide connector to the C-term nus of one of the two heavy
chains of said full length antibody (resulting in an antibody heavy chain -
VH fu5| on pept| de) V\/ner e| n sal d pept| de connect or |s a pept| de of at Ieast

= e ~ - o . .




anti body conprises R409D;, K370E nutations in the CH3 domain of the "knobs
chai n" and D399K; E357K nutations in the CH3 domain of the "hole chain". In
anot her aspeoto/afssihe current invention the trival ent, PCTmEPeotvioc20ant i body
according to the invention conprises a) a full length antibody binding to
human ErbB- 1consisting of two anti bodgpheavy chains VH CH1- HR- CH2- CH3 and
two anti body light chains VLCL ; (wherein preferably one of the two CH3
dormai ns conprises Y349C, T366Wnutations and the other of the two CH3

domai ns CO@iBlSﬁBrrﬂﬁ@&z{rﬁh‘te@ﬁﬁ@f bispa6ifiS, antiB6dies bivddiptontittdl/dveh as b) a
pol ypepti de ons n dy heavy chain variable domain (VH);
or bb) an a %Cﬁﬁg%wogé%%}éﬁg domai n (VH) and an anti body

const ant dorral n 1 (GH-)—whereirn—patdpotypeptide—+sfusedywith the

N-term nus of the VHbmﬂmgn via a| peptide c%‘h%%@]tor to the|Cterm nus of
one of the two heavy spédficisy of sajd full |lefMolh anti body c) a pol ypeptide
consi sting of ca) ai body [1g iV g domain (VL), or cb) an
anti body |ight chai ..C?Q.H. abte—don t&@?@f? ;;gg%; anti ooay fli ght chain
constant domain (CL);—wherein said J\]I/§pe 2 fused wi-{h the N-terninus
of the VL donminviala oepti de conpKE&x @) t o 3,A@E-GS9t er mi nus df the other of
the two heavy chai ng sat+d—FuHTtength—anti-bod anmd—wherjei n t he anti body
heavy chain vari abl Edbﬁrdr n_(vH) opka (s ﬁgﬁ 46, under ) and the

anti body light chain variable domakdr((/sal_) o8 8#E@4pol ypeptide under c)

toget her form an antfi gen- bi ndi ng skipovpect § 7sgliby binding jto human c- Met.
Tetraval ent bi speci ficfornats 1 one enbodiment the nul tispecific anti body
according to the invention is tetraval ent, wherein the antigen-binding
site(s) that specifically bind to human c-Met, inhibit the c-Met

di meri sati oBX3melediscribed e.g. in WD 2009/ 007427). In one enbodi ment of
the inBventi bihibios AHGP4AYuéal aMetireeambephospbosyletion by baspecifisdy

speci fical | t u bB-1 and to human c- Met corrprl sing two

ant i gen- bi n%ll ﬁgc'ih%tﬁ?gyrﬁﬁ%gfsfr cally bind to human ErbB-1 and two

antigenbinding sites that specifically bind to human c-Met, wherein said
anti gen- bi nd@o ngnﬁmm Bmctioeality pbdiefcr Mgt part mth@rbtsae%ﬁ?rﬁlﬁﬂdcwt anHhPdHEY 2 t he

c- Met dimerg éma tfb?%rl‘éﬁé& hida9ds Pedormdl. \f@tﬂi@@bé}ﬂﬁéﬁ7h549ﬂﬁﬁ@eﬁno@8 pect of
t he current inv herefore is tetrava bi s ecific ﬁmtyﬁbody

conpri si ng ggllsaprflﬁﬁl rAlRtRcipl £ARGH SEYS afselerats é"'l‘ yh5ih ﬁ‘& B hOC- Met
and q@nsi st ;ﬁgm@f cbiveoladitibbaidy ﬂrﬁﬁvqp(p@btmerm HGE. tB/mdlagtmfbt}dypareght othai ns;

and b) tvvo dent cal ngl.e I

2roe 1 | wnEPERIE Bt fed dRahibitdn PR proRRGkbER. MicRBRRD, 0
full |engt homrtarbalstyuwmbﬂs, ap. VBEME, papt irdeutewsineddGbrloen andhassess gMety-
terninus of i S&i Grdstiide beRatdAATS BRgxcifiénot her
aspect of th&gﬁ‘ (rapﬂé? pHor léfﬁ‘??té%q?ﬁe‘irﬂﬁ%fe |graS teetra\r;,g | ent, bi sgecéllfl c

ant i body coh@rhoﬂiqsg a) a full length antibody specifically binding to human
ErbB-1 and consr sting of two antibody heavy chains and two antibody Iight

chai ng andplkhmipi®3d denti cal SI ngI e chain Fab fragnents specifically

bi nding to hu a er b) are
fused to sa@‘%n ‘J\‘E‘H'atrﬁc ?TB ql?ﬁd@g o tgr%ﬂafﬂ?ﬂ{@ﬁ@ﬁ%&ﬁc&%}gr at the
C- or N tebispecificahtibbdieheavy or Irght chain of sai d full length anti body.
For an exenplary schematic structure see Fig 6a. Another aspect of the

current invegt &o%?in}nhﬁf-r@ﬂ&{aﬁd Bf dhd EOFRBInAHg pdtt SR Bisﬁeéiﬂ& l}b@wMet

conprising a) engt h "anti body speci fi cal 'y bi ng %i F(g ., and
consi sting eftihogiesadeiBbotg ineabafed rathes vaHy theupazstaly 5% i2gHPoPE%i%s; and
b) twgy i denpjspadifie 'H‘th/QMét]%hfibdfddesf Bigdmptet taaq,are‘nmatrrmsmnw gibodiceunman

c-Met, wherein said sin Fv fra nt.s sai d
ful'l |engthP4h@Phodyaruf atséq a‘&ﬁac%ntb"é qﬁ’@‘%o E ?t‘?’ﬂe&?&e&’%ﬁr

t erm nus of phb@hbgaatwnomltmgi‘unvebfh@na caﬁ ai;szm abef lells Wlsnkgtaha stimitlatady withnot her
aspect of t t idel C

ant i body co%gGrl SOIIH uae)ﬁr%ﬁ%y}fli%r?Qeéegﬁ] o ?/@%ri)glctlh ?]I%e(t)rlbdr?glaﬁg dtfo human
c- Met and coeasntd Dn@lsmmfﬁwt&)milebody heavy chai ns and two anti body |ight
chains; and b) two identical single chain Fv fragments specifically binding
to ErbB—l, wherein said single chain Fv fragnents under b) are fused to
said full length anti body under a) via a peptide connector at the G or N
term nus of the heavy or light chain of said full |ength antibody. For an
exenpl ary schematic structure see Fig 6b. In one preferred enbodi mrent said
single chain Fab or Fv fragnents bindi ng hunman c- Met or human ErbB-1 are
fused to said full length anti body via a peptide connector at the

C-term nus of the heavy chains of said full |ength antibody. Another

errbodr rrent of t he current | nventr on |s a tetraval ent bi specific anti body
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wherein said linker is a peptide of at |east 30 am no acids, preferably
between 32 and 50 amino acids; and wherein said single chain Fab fragnents
under b) woeofumsssito said full |ength anti body under aPCViER2@0{0e3903 de
connector at the G or N- termnus of the heavy or light chain of said full
| engt h anti body; wherein said peptide.g®nnector is a peptide of at least 5
am no acids, preferably between 10 and 50 am no acids. The term"full

| engt h anti body" as used either in the trivalent or tetraval ent format
denot es an Exim consi sti ng of two "full length antibody heavy chai ns”
and two ' fu!l e tib L NSy full length
ant i body h Wyﬁ‘ﬁ #Elﬁe %ﬂ E‘ggtreggﬂﬁ'gﬁ‘%‘fé?ﬁ ?éFPﬁetNﬁpgfﬁcnal to

C-term nal altibodiéson of an antl body heavy chain variable domain (VH), an
anti body constant heavy chain domain 1 (CH), an antibody hinge region

(HR), an anggprdy pap éé’c%&' ﬂacéiﬁ&scgaﬁgégjﬂ ﬂmea)léﬁ't?a)t waWhih mtvbiwdy

heavy chai n constant donain brevi at ed. as F’IR CIS—@ CH3; and
opti ofal | y mifogami¢ Hewsls. h‘é«a%me%%tatp ¥ nGpus éFHﬁ%Hrhg and gMet: "L

anti body OfreEé]ﬂors bR&§latiok of XKT e abtvytsmm tafrgdt|in |t BTIK epaiﬂmtagdyarheavy

o el bl EaRS RN bRt Oh Sy R pde ST on ©f

pol ypept i decetlonshtetiwith bothNytakimdsrea irt parallttlencmbamd with en&neeuﬁcOParahtahnt i body
| i ght chai U1 I nt| I i srant

domai n (CL) % L%l? bqﬁggﬁagn%hﬁ m g?aglr\{t@ll 059% ;ﬂytgsﬁ?ﬁcggﬁﬁlﬁ t domain
(CL) 16an beowwmp@a)ErbBl/He(l amﬁd@lal)ave?ﬁ@ut%nF CFF 1°@ﬁleH°}ah‘tthBEﬁ§f @E&. ns are

| i nked ter&gﬁlmﬁ' glﬂntse({ nﬁjﬂr)ﬂ%%fstrétﬁn dig&‘aulhﬁg aanpamﬁobetevmen pdnm@_ domai n
and the CH

omain an en the hi |ons of the fu
ant i body he#dyphosplqrel at‘@(ﬁﬁ%ilse%m@fmt %tfl i’:fPT Ofﬁ%ﬁthﬁg an hbso%ﬁ%é‘g %re
natural antibodies like IgG (e.g. 1gG 1 and 1g&), IgM I1gA 1gD and IgE
The full | eﬂgi“uhp&nsi bodi es according to the invention can be froma single
species e.g { BRHe@fit 1 bodi es. The
full |engt hABﬁB' 'Séféll\gél)gé;sgé %%merq? %ﬁfér?\zlgﬁtth?%ﬁhg%rl sget wo antigen
bi ndildg si t astileadies f ornred by a pair of VH and VL, which both specifically
bind to the sane antigen. The C-term nus of the heavy or |ight chain of
sai g LU' ! 'Eﬂﬂitmantdnawmeﬂ@aeﬁteﬁcmgﬂaasta tﬁéTM}QPKQjadtvaiy Theeohsrae nus of
sai eavy or nus a ajn o
said full | I@ﬁ%@tnﬁga‘?ft )I?Bdé'g?ﬂl eaéldt %g)lqtaFS?ePé% HEO i’t Hx%tont ﬂf %R-tl(l'?g’rér‘n nus of
sai d heavy fajdrid@Wns@bah nargdihia therMAPEepatherey,cannteconitored. Tiedisviindai n t he
i nvention denote t|d e SKherably
of synthetiB® ‘E?‘ﬁd %’sggl Mr%ﬁg@r{l@gﬁr@ g)r :ﬁggcgfgéus %h&?n\!\\/’g}hﬁ on are
used 200 f useytbkipes aragineparhla@l nnmtddraghemgectﬁﬁ maeeneld‘lonrmt ar ispedfief t he
full lengt h'a_,}?tﬂ%(}dpégd%ltteﬂla{&élg‘ &éf&!;lntalt&p&‘s%ﬁslcfénélamtétpméraqmﬁchrnmmrt he

i nvention. erab sal e cqnnectors u are peptides with an
am no aci d 8sedforhave amaptvcanpé&g‘twoafwfat ptiyates &- a&&sds pref erably
with a length of 5 to 100, nmore preferably of 10 to 50 am no acids In one
enbodi nent  Eahfhpheet | de connector is (xS)n or (&xSynGmwith G = glycine, S
= serine, a . = 4,n= 2,
3, 40or 5 a@tﬂy—}"ﬁ' %H&E '&duﬁﬁd Iﬁ@?‘é %rﬁergﬁ’gﬂy%’m&% citic %rrlpch&rmr

pref e25bl y wntibody formrats.2. Pr ef erabI y in the trival ent, bispecific

anti bodi es wherein a VH or a VHCH pol ypeptide and a VL or a VL-C L

pol ypepti deH(IJ_VE? I%Q%erﬁnoﬁréﬁsi)‘ésﬁq B FertoMell 46 Mehfonktrite phé dgiogaiioaatdors to

the C-term nus t'h anti bod sai e, connectors are

pepti des of rratogpelasqffezs%ﬁﬁg Adlgion of p@r%%ﬁt&tlf?@és Opt MELF3d and 50
am no aci ds cé‘ll\ﬂaﬂ'&bﬂfeﬂtﬁfn&ﬂﬁbﬁ Yar5 Bé thhitsifidi byec-Men bindingy anitibodiek 8) a dose-
(&XSynGmwith G = XCI ne, S =serine, and (x =3, n=6, 7 or 8, and nr O,
1, 2 or 3) SF’p‘(")‘i‘emgfﬂ €15 6 or 7 and mO, 1, 2 or 3), preferably x = 4
and n=5 6, 7.A "single chain Fab fragnent" (see Fig2a ) is a pol ypeptide
consi sting of an anti body heavy chain variable domain (VH), an anti body
constant domain 1 (CH ), an antibody Iight chain variable domain (VL), an
anti body Iight chain constant domain (CL) and a |inker, wherein said

anti body domains and said |inker have one of the followi ng orders in
N-termnal to Ctermnal direction: a) VH CHL-linker- VL-CL, b)
VL-CL-linker-VHCH, c¢c) VHCL-linker-VL-CH or d) VL-CH Ilinker- VHCL; and
wherein said |inker is a polypeptide of at |east 30 am no acids, preferably
between 32 and 50 amino acids. Said single chain Fab fragnents a) VHCH
-linker-VL-CL, b) VL-CL-linker-VHCH , c¢) VHCL-linker-VL-CH and d) VL-CH
-linker-VH CL, are stabilized via the natural disulfide bond between the CL
dOITB.I n and the CHI dOITB.I n. The term N—term nus denot es the Iast am no aC| d

Y o —— M Mo~ oy " o, Y

=




position 43, or iii) heavy chain variable domain position 101 to |ight

chai n variabl e domain position 100 (nunbering always according to EU i ndex
of Kabat )wWOoSooh1fisnt her di sul fide stabilization of singlPeTar2010/052003
fragments is achieved by the introduction of a disulfide bond between the
vari abl e domains VH and VL of the singkg-.chain Fab fragnments. Techniques to
i ntroduce unnatural disulfide bridges for stabilization for a single chain
Fv are described e.g. in WO 94/029350, Rajagopal, V., et al., Prot. Engin.
10 (1997) I1¥bampR;7:Kobayashi, H., et al., Nuclear Medicine & Biology 25
(1998) 387- 1.,.0f e | et al. 171 1- 1721 . In
one enbodi nﬁf&;‘f'ﬂ@ "f%*[q?&ri’af’"‘%lr%‘b?'ﬂ’ é‘%ﬁﬁ‘g%&ﬁ&%‘%{ %@@i@lf%bl e domai ns of
the single chain Fab fragments conprised in the antibody accordi nfg to the

i nvention i® Atlveetin displayyhigtheslhsurtact kiyels ofdtail angorsiiund Righsel sartpeght

chain vari a&ﬁ? s%t%ﬂ%'f%-mﬁéstWQ@in@lg&ndEﬁ‘tl}QE@nfﬁmEQ% RO cytb@eRPl Infibation

di sul fide bo etween the vari abl e _domai ns_ of thisﬁgj ngl e chai n Fab

fragmdnts cefmpvddseproliferatien At bEwESifiscHETIA-Mst t aptibadies nyahmesUied et ween

heavy chai ncugriteatlfy o8Iy aRe A8tHoaRs. ReBulnge bhd@ inchigire 8saCoatibewanai n
position 43@%& ering always according to EU i ndex of Kabat). In an
enbodi ment 5}1 ®lchain Fab fragment wthout said optional disulfide
stabilization between the variable domains VH and VL of the single chain
Fab fragmenAseess peafuesmend shéwéd amghlabitioniof tie EGFRgansibody cseinmlyoh ) is a
pol ypept i de,g&onsi s i i | B @t 09bihigeR).Th/H) . an
anti body | :azggﬁ%,’ ‘z‘hﬁﬂh&gé&{r‘é‘gﬁ%‘ﬁg{’)rﬁﬁﬁ? %ﬁ)ﬁ}w_é’ﬁﬁa{a lss;é%:oz{?éhéi n- Fv-1i nker,
wher d0n" sai bispasifiodtsr ligdval Bs A {Bsabkiagbedyched o F - MOk OMAPESDne of
{/Ei-e fol : oW fri:lﬁlb%%lerol? _d.aEceI}"éeﬂr Prolidrafiéh @%%riﬁ’ﬂﬁib?ﬁorgj {Tﬁé}(ﬂl@tﬁbv\a/ﬁht c-Met "

si ngl e-chal n-Fv-1i nker-Vl, - Si e-.chai n; i nker . . preferably
a) VH si ngl @tibedy nQ’lf\?@rFrieﬁkgb-SVE%)Agbﬁvxﬂ‘g’tw&dn n@ oFi¥ei ARy %r(?f‘}gﬁrﬁqorgvﬁ‘? nker is
a pol ypept i glgnisihatidri 6f the EGFR antittddy ceaniragie endvittelmendvalegt b-Mét antibedst 15
amno acids, in o j t W f . .am no aci ds.
The term" @qeémeﬁﬁﬁ@n%@ggﬂte %\é\é {1geg,?p%%ﬂﬁ%&ggeg%ﬁe'(?ﬁéﬁﬁat&é@ nus, The

term"C-term nus denotes the |last amno acid of the Ctermnus. The term
" si nglSe- chabnAfL sremhainty depengsationECKRsignaligeeT @ faiulatea sppaipteRtViiehot es a
peptide with, aEiROEEFRI-SCMEERSRPtor Wilraling el &tk &icalisyfudthesS prulileation or i gi n.
Sai d single-chain-Fv-linker is a p%pﬁil de w STR aﬁ?gm?rl]o agid se enge W th a
|l ength of asspysadterelsongucied atidascribed wider @hyGal FEFOION t h 2559 eRiTh of at
| east 20 anh&@s@sitds tianstespnet of BligiBrcomditiored Inesiid. (R dseltverershddn am dige ani no
acids. In ogg enbodi ment said single-chain-linker is (&S)n with G =
glycine, S ="serine, (x =3 and n=4, 5 o0or 6) or (x =4 and n= 3, 4, 5 or
6), preferably with x = 4, n=3, 4 or 5 nore preferably with x = 4, n=3
or 4.20n ondA wcbudimeeswrementahowgd @lraesiing- ipbibitiankelfect of theeERantibedy) 4.
Fur t her nor ec%a*iﬂﬂaf)' (p?(LElh gty dnd SR8 TRIHoRalRAEC- MR fa8fiBEI Y orfl-grhddi S5

uc urt he

stabi lized. er disdlfide stahiljzati of .si e i i bodi es
i s achi eved(®§5PAk (1%t M‘BMQ)OWthbI%’CHiH§uHPﬁ&é%BﬁBtlﬁ%‘&?vbéﬁ%Bﬂe&?g‘% abl e
domai ns of {398, sikmgtienLdraived anrbRadices irhilsltibs ofltewahde del peoliferatidDof

94/ 029350, jagopal , V., .et .al.. . Pr Engi.n : 7 53- 59;

Kobayashi , A 1,3?2?1?%:“‘? CREIPPE&P“%mec‘?‘ﬁﬁl‘énﬁiﬁ%‘}yo%“g“ ’é%l%?fé%éfé %gg&%@éﬁ or
Schmiaft, M ¢-Mét antibodYonoogrenel I35 (QASDP) leflto B lessaronounged decreassdnicabnt  of
the disul fi il Ied:. i chain Fv fragnents, the disulfide bond

bet ween thegl\%)éi?%rgﬁlletz?ggnﬁ@wgﬂé "the single chain Fv fragnents conprised in
t he anti body according to the invention is independently for each single
chain Fv fri‘g&ﬂﬂ‘_e_&el ected from i) heavy chain variable domain position 44

Ei o light Cha!dalyé%déﬁhhiblim AGPRHiduced callileeléI ﬂis}e_rhmaﬁyp((_hﬁiﬁezigg) irbl e )
onmal n position to.ll aln varl 1N .pOoJ]l Tl 0N , Or 111
heavy chai ntRefAngeY %elﬁ%ﬁwlﬂggﬂytqlwcfﬁaﬁfrgu ?'B@Eﬁtangﬁ ?%tf(\’/ra{lr'?tﬁbl e domain

position 100. In one enbodi ment the disulfide bond between the variable
donmi3ts of HGF-gidugtd sciteiing Fuddceagnephelogisalpehianges iof thehgelhnteswéiag in
according t j [ [ WEBI: gnlal L1k A@i¥Ri dhdrgsi tion
44 and |igh °éﬁ§¥%gggﬁ%é%P% ggﬁ%?n,pos?gﬁgﬁmﬁgbggﬁagégégﬁﬁ%dineﬁg? e
bi speci fic kerain anamity ft the sells-ab clisracHir Herl/sMet avtthady ovwrpressadi HEFa431
(ATCC No. CRlautedPod) cdpdisRmikRidn. proliferation in the absence of HGF, by at
| east 30% (neasured after 48 hours, see Exanple 7a). In one enbodi nent the
bi specific Herl/c-Met antibody according to the invention inhibits A431
(ATCC No. CRL-1555) cancer cell proliferation in the presence of HGF, by at
| east 30% (neasured after 48 hours, see Exanple 7b). The anti body according
to the invention is produced by reconbi nant neans. Thus, one aspect of the
current invention is a nucleic acid encoding the antibody according to the

. Y



nucl eoti de synthesis. Such nodifications can be perfornmed, however, only in
a very limted range, e.g. as described above. For exanple, the

nodi f i catwonsludasiset alter the above nentioned anti bodyPChaPagio®nio8s i cs
such as the 1gGisotype and anti gen binding, but may inprove the yield of

t he reconbi nant production, protein stgpiLlity or facilitate the

purification. The term"host cell" as used in the current application
denotes any kind of cellular system which can be engineered to generate the
ant i bodi es Kigag to the current invention. In one enbodi nent HEK293

cells and "o eztioalprslﬁ 8? anéﬁ ?'%gflfﬁ%‘i]u ? ce Pq?“h?ernﬁbﬁz gﬁ)ﬁq KbB-1 and R8MBKPT €SSi ons

"cell," are used 1 nterchangeably and all
such desi grﬂmrensmgmlceﬂeelbilmgeny. Thus, the words "transfornmants" and
"transformed cells" include the primary subject cell and cultures derived

theref rom witRohn o?%ﬁéng ranhtaédley%é%rﬁdaﬁ LRSS & Blerll dr &-MAhaobucler st ood
that all progeny na e preci.sel &‘F %Ir cal cont ent
a

del i bérate @Pwmné@vérggéhtlnr‘ﬁfﬂﬁﬂa%% Oﬁ/ ah?ceﬁﬁoﬁggh Of9fat t%a‘?ﬁééstghghesarre
funct :c on O(lentérl;i’a{llﬁgﬁ&ﬁ'caﬁéllﬁlﬁty' oy tl”ﬁasbﬁﬁécﬁﬁdﬂ%dtlf)@hes nant Bepepimegital adekyp is A
transforned, cell ,are inc sion, in ,
e.g., Bar nelesignedto gt‘d%langg@x BE{EBE‘T’@STCSBEPrﬁ 8{101105& gggcﬂéﬁfngs yL M,
et al., B O(DVCJ’AR-BI cellsg (NG C2DOlline 2dskighation; Tpmba@dtfreIXIpNé?sIsﬂ‘éﬁlqnsl
descri bed b t Cle E9.
S oni n’ o ¥anc bpsm@é?m%{?ém :NCE chilllgerblﬂ"j dﬂnfi% CBRgr. 3@9(6 2092)

NS is esér ., Proc.

Nat! 10Acad. 13@5(3) wER225lkedoBo PN 3, ermﬁrtBrer 2906 %2 & 12 Iprrsem Nat | .
Acad. Sci . A B9 M%?%%)lcémr é@@@ 8(?”‘& 3NoA Y @RRMGxptess HREL @d well &s cd nmunol .
Met hods 204 1997) 77- erre ransre%t expfessron S tte r#%HEK 293)
i s descri beMey wahcqal ’éﬁ‘ed EY §°W SHRMERY | St higne 10 Wy i{%’t %Acn bl ogy 30
(1 £19519951929971Tﬁ&ﬂ%ﬂﬂt ?&T&EMf&ﬁﬁe(e gB 30, 60,i 20Jminutesri0,00.5, MeZhonds (19 4vit1 996)

control seguenc t r %t!,e,% r
exanpl e, indFdgRPeE Qﬂfﬁ?‘éfra ?ﬁﬁﬁ gtnafpe Cgeﬂh%?glo%egs% a'% SQ e)i gldg}p

rator se
ri bodéne bi aubiling thetoells EolBEy ot |scccudhtys flaprpherosnupiad mtlhoﬁiespmkﬁﬁﬁiﬂ)er s,
enhancer s ﬂ g dﬁﬁ‘%ﬂ@ @Xlo?tthéjpnﬁfaﬂrl%tftr ?Wﬁécds%&l Go @Etebt ArtiboREHBRAY td | nked"
onal” rel at

when it is pla in a func onship wth anot cleic acid
sequence. Foe estiampiface. Mniarmagizatipn, pb the fnbbedy- ’E?Felst%‘"cr‘:%‘?’B[éfz‘ 9%&98? ﬁ

operably Ii M%d&-@e%rf&ﬁn e P e telE suffadet ands redujts @ Skecreasedamean
pre-protein_that

t th
pronot er or E‘Nﬁ%ﬁ? & 17 §nsgtb' (js I nh?‘?ﬁ’?:%% 3&:&11 giom Qgceeque%sggﬁésf]ﬂ?taréffect s
t he tapanscr shpiwmoin dfe fdlb&engreahie andrFigurei o%onderpalnghitiog ofi the respespes abl y
i nked to a co | n%arpgﬁﬂ%rac‘g% rtlgebqntterha':‘hz%figh %?%er@s;%%tl@é a{l]@o(jd%‘sr |h'1 FRhfe

transl ati on. nmeans uences

bei ng |i nkef, ﬁnreéalmntﬁCgEﬂEibBl -cvief, >|ant1b¢rb' BaABObfis de%g@ﬁ@t@ﬁrs?Mleg

contiguous fH%d tﬂ%ntr ?Mogﬂecfﬁ@nﬁval'éﬁw%ﬁ%odl&n RAn@esignded et <H&ERg >t @ndDe
conti guous. R ing 1s acconplished by ligation at convenient restriction
sites. If sﬁ‘éMes\'i)res do not exist, the synthetic oligonucleotide adaptors
or linkers are used in accordance with conventional practice. Purification
of args bodi Fables wentteﬁranedxdnnoibmw re@pedrib;i biaperifie Heul/aMetcanpibndnias or

ot her contam nant y

st andard teﬁ?{ﬁPQfﬁiso pa%g n%%pe%eial i ne 7“%%34[% g%@%}eg%%&%&% C§) col um
chr omat ogr apésyy afiga? bemsgélh) @i OMG AR ocadlsi Measuremente of et r%ﬁﬁﬁhoﬂ n the
art. See Au 10455100\ ER1ek BéceBiop! 09y,

G eene Publ ?ésiﬁrg‘hrgacgr%ov& %ﬂllen?%?rsl%%ﬂh%ﬁooh@\?v%%r (1987). Di fferggnt

nmet hods ar eonetll se&acgp| | shed and wi despread used for protein purification,
such as affinity chromatography with mcrobial proteins (e.g. protein A or
protein G affinity chromatography), ion exchange chronat ography (e.g.
cation exchange (carboxynethyl resins), anion exchange (am no ethyl resins)
and m xed- node exchange), thiophilic adsorption (e.g. with

bet a- ner capt oet hanol and other SH |igands), hydrophobic interaction or
aromati ¢ adsorption chromatography (e.g. w th phenyl -sepharose,
aza-arenophilic resins, or mam nophenyl boronic acid), netal chelate
affinity chromatography (e.g. with Ni(Il)- and Cu(ll)-affinity material),

si ze excl usi on chromat ography, and el ectrophoretical methods (such as gel
el ectrophoresis, capillary electrophoresis) (Vijayal akshm, M, A, Appl.

Bi ochem Biotech. 75 (1998) 93-102). As used herein, the expressions
"cell,"” "cell line," and "cell culture" are used interchangeably and all
such desi gnati ons incI ude progeny. Thus, the words "transfornmants" and
"transformed cells" include the primary subject cell and cultures derived
therefromvvithout regard for the nunber of transfers It is al so understood

o RN I A o - v



conposition. A further aspect of the invention is a nethod for the

manuf acture of a pharnaceutical conposition conprising an anti body
accor di ngvoaotoesismvent i on. | n anot her aspect, the preseQt/EPraie00i005
provi des a conposition, e.g. a pharmaceutical conposition, containing an
anti body according to the present inveggion, fornul ated together with a
phar maceutical carrier. One enbodi nent of the invention is the bispecific
anti body according to the invention for the treatment—of cancer—Anether
aspect of fhe invention is sailq &?r rrace tical %rhpgmatlzaiwnqurc Mgt
treatnent pf cancer. Another as/é cftecet ¥ v epfiéram srBOVTARISellE gn
anti body according to the invent WCABrg edile n“fﬁ‘fbdfﬁooéRﬂ lrggﬁ) cartent for
t he treatnent of thtboéily Anot hersugfa@e@basafedt hie 8t Jon s met [j
treatment pf patient suffering fromganger by atﬁm1 st"eﬁ“r“@%ﬂ“ﬁ i Hody
according fo the invention tola patient in the need ofsugfacé) treatnent. As

used herei iy} & L ~garrier” includes any and all solvents,
. ! ;#%&?&6}‘1% ﬁ&ﬁ?&’ éﬁ»i’ét

di sper si on antibacterial and antifungal agents, isqgtonic

—h

and absor pti <T_ar\rd t he | i ke thatare—physioeloegiecalty
conpati bl e Pr ef emablsPS the carrier i3 suitable for intr#venous
i ntranmuscu subcut aneous, parenteral, spinpl or epidermal adm nigtration

(e.qg. by i O or). A conpositiopn of the present invent|ion can
be admi ni st ﬁééﬂ1wc§"g’§¢%§§ af methods known|in the art. As will bé

appr eci at e _bycMpe> ertitadies art|li san, the route| and/or mode of adminisftration
w |l vary dependi pgaBpon the desiredli4sults.| To adm ni sier a conpound of
the invention by certain routes of admnistration, it nay be necessary to
coat the conmpound with, or co-adm nister the conpound with, a material to
prevent its inactivation. For exanple, the conpound may be administered to
a subj ect iﬂ_m;ump!rﬂopri ate carrier, for exanple, |iposones, or a diluent.
Phar maceut | %ﬂ%ﬁ ¥a€&9§f)%lg?(le% éeF&m'ecrsio'ﬂg 'of'gﬁgﬁﬁhb PRrRROVIRENEIbGdiBHT f er

sol uti ons. maceut | rriers include s er|Ie aqueous sol utions or

di spersions_and sterile powders for t repar ati.on of
sterile injEee PN sequsrcesn ot o?lsﬁ‘?cé%‘qu?rg i eanu1 8 %farg %{f? L?é’ﬁfla hd

agent g for PERMENGR xgﬁ@hlbﬁ wtdry e uaddrsthenamsrol ©fktheviIPBN proenatert andrhe
phrases "parenter al nj.st r.ati on 1Al y" as used
her ei n rrean‘épsrtﬁ%‘e‘s()fgfs n%“ﬁ%“hpglé' treb%a%m/ Ct%g?%t@hﬁ%%ﬁ grgéf éﬁ?z}ggﬁéﬁ%a

adm nistration, usually by injection, and includes, without limtation,
i nt ravenousBlspmlﬁarmstdleér arej producedr by e¢-aiansfeetingaHEK29B-EBNAr eedlspith ar |

i ntraorbital, éligﬁﬁﬁéd Bispéuifit Qﬁﬁ%@%ﬁtembﬂ%aeﬁsrmstﬁgte@hlcutﬁ Eﬂ&fp‘h@&heaﬂ

subcut aneous, cut |cu , intra-articu ar n
i ntraspi nal tra@@cﬂlgﬁépp%ﬁl iFRppagtifl Mﬁm‘i"‘ﬁ‘fgéﬁm gﬁgﬂ} ﬁ‘fltfsalrf) ans%cfg ‘?er m

canceyp as Uﬁfdh@%ﬁl%ldi'n rbsptatd enciticdl. i TFer aké \bﬁ)dﬁbﬁ@ﬁ&ésthe liydveaginkgragphonas,

| ynphocytic a anc (

cancer, br on?ﬁfb&héﬂ’g}‘ﬁ 8 lsa‘?regrgﬁanf%ﬁfﬁd ﬁ’ctwoa lthoen a!: fﬁg@gi %‘ge%%ga T cancer,
skin canceanGMCpmlypépttdheeiqﬁasmm (aeCnT- Idht%pmssngnor’ethﬂ,r asdupee Bl anonm,
uterine canger, os?a/a%% 'If"&p(f@s@fb?lr(a dcﬂgtﬁhnﬁﬂﬁ% 11 g%ﬁhn%ctht)eataa%ho lbegi on,

st omach cancer on cancer

ast cancer
cancer, car &l hareépemhel}'f §I611%) BreagropiHssa dhergng F‘?ﬂﬂ‘?ﬁ‘YST cylyres, Hﬂé‘n@t#ﬁ um
car Ci 1'50 ma. Ofisih A HMAEWY 'cﬁrtu@%ahﬁﬁhﬁ;p@terﬁéh@edvaﬁh nlzu% GS; ian@ ke dfansfeetedul va,

Hodgkin's DI sease, cancer o nt.estine,
canger of tw@eefhfdar?heW§9%§%ﬁP§§§%é§Pﬁﬂtmt I]1:8r %éﬁ’%ﬂﬁﬁ %%gerk 'of the
par at hyr oi d1ging@ilthn eARCRE seddet g ladlrebaﬂor@tramnfectmarmc%ameMEM culigsue,

cancer of { ARainE s RemERAS Slundtcs 16 REINTY B10% SRk SofankGacanagicol t he

bl adder, er carcr car cli noma of
the renal pal s scubatenwitbla ﬁﬁé}ohe@atosmﬂﬂt avexnigbtinEelr eaCbﬂ“ﬁQrQFSKa‘héér

neopl asme Otraﬁ%}‘gctgcf nt sro?tltldﬁ%’f*ﬁwg 881 M is praparad bﬁiﬂlﬁmg 9a[gStotddr ai n

stemg i oma g ast oma OI’I’TE astrocyt onmas

epen d ymonas plageidivecso Iaklﬁotmsded ean hgbedaen the d@hﬁ‘&%ﬁ??é{wcgé‘&reé‘?ﬁéﬁﬁg
plLtui Lary adengiauans (EwimasvSiameasoinahudiongl nebrias a2 velusoronSoof any

of the above cancers na f ancers.
Anot her aspthig SB’f“‘PHeﬁ%W@rﬂ nglorlg‘w{ %BE%SS%@ l\ér}g%(?lr 305d§/‘h‘§c§o an to the
i nvention okolatibdl appHr Traf et added, coxgbisnmediatels forrltd searagiddgBp staadeatt . Such
ant i angi ogeni ¢ agent can be used for the treatnment of cancer, especially
solid tunors, and other vascul ar di seases. One enbodi nent of the invention
is the bispecific, antibody according to the invention for the treatnent of
vascul ar di seases. Anot her aspect of the invention is the use of an

anti body according to the invention for the manufacture of a nedi canent for
the treat rrent of vascul ar di seases. Anot her aspect of the |nvent| on IS
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Actual dosage levels of the active ingredients in the pharnmaceuti cal
conpositions of the present invention nmay be varied so as to obtain an
anount ofwoOhelcasiste i ngredi ent which is effective to aehirareomwhaecdesi red
t herapeutic response for a particular patient, conposition, and node of
adm ni stration, without being toxic togyhe patient. The sel ected dosage

| evel will depend upon a variety of pharmacokinetic factors including the
activity of the particular conpositions of the present invention enployed,
the route abomdfenpesdtii@t fopr20 sdve Thienmspdnsmanisndibtedawitin] 0 mhleof DMENF

excretion of t rti cH ound e t t he
treat nent, B¥R F‘egfegggll c?ﬁpggﬁp %naéiﬁgérl qﬁé m@osglu L%@I(%UE}% b)ﬁﬁtzlil%gl on with
the parti cuhadlunoﬁ‘mes|aﬁdmmaalelﬁ)hdy!1fdrart8fﬁ§tlalg@1edm arguadds: Thedells @ron,
general hegyblh AfheRrbe! siROS Mr dibsf 7 # A nduhe (RAhEN sk agadenaatied, and

Ilkefactors |ca arts. co 05|t|on S e sterile
and fBui d t2° nHeDMEMn10YNnBESt Fle conditiened & t‘t‘t‘}rg W s ARrves rt%\ Iéﬁ?’ hge. In

adf'i tion t gpcyy@ltﬁﬁsfeéth% B lckhtEifugdafieh ¢ %latpsminsmmo sog,am sohutibf s atkridal i ne
sol uti on.

roper f an_be maintain f.or ex F} f  coating
such as Iecf‘]tt?{Fﬁh( %g“ﬁhh%‘friﬁ%é%d‘t}‘fn arzé%ifl“r féi“%&???egfgp 4G gfet??()rl] fﬁ%gcase of
di sper si on gddpyndiBeptat 4%ur factants. In many cases, it is preferable to
i nclude isotonic agents, for exanple, sugars, pol yaI cohol s such as mannit ol
or sorbitol n 0 I-dq h Wi f ound
that the. bi SRy Ted SeElisnboeGyhited aRcoOpRRr ftibcdes éﬁ{ﬁaﬁ%‘?c e
accorl@i ng t Brotdie A affindtyt Chrmétﬁ’gt&ph}’h@\l'léw\?élh.‘{afwlén @PiﬁlPaé’(S’E’ URteEraBRYh as

bi ol ogi cal 8¥ d Rhanameok Oéaécﬁﬁlonaeﬂoﬂatd’graﬁh@ sté?:' bAV Rl Kﬁﬂpﬂ(ﬂﬂﬁ cohgpence
l'isting and

I gur es _are praovi sent
i nvention, ¢Afacushaa P %‘é’é‘ﬂ)@l@fexﬁ*‘ﬁ”{gﬁlgg g’B{- erftB f"ﬁp‘?‘ﬁ?‘aﬁaﬁﬂ%@a{%ﬁ%
i s under st og tsb@ihnﬂaﬂmﬁde;at)omm glgzmnbeohmda of pH 64 adomdldatings thegturé or t h
wi t hout departln dr rlt o} he
Ani no aci d 38§ 91‘8 ngfilQ etg)\(/)% g&?’%ﬂ%@?@abﬁﬁsﬁfgﬁn&é% QSI%? Bz-1 >
cet uxiismab S&(@ctrﬁpmmetet frghutthclabsomban&c raeikﬁ(bmdorral n <ErbB-1> cetuxi mab SEQ
I D NO 3 heavy chain variable domain <ErbB-I1> hunmanized 1CR62 SEQ ID NGO 4

i ght chai nTHe. dg@éa@cﬂ%@t atta&%re@@oltﬁe ﬁbﬂ%@tﬁ&ﬁ@tﬂooﬁﬁ@ dreat@yséii bgavy

chain variab mali n <c- Mg ht..ch i abl e
domai n <c- I\/M&LWHE%EMSSEQWS@‘R@ O.hg‘t’é re E'&Zm%%ﬁaﬂzétiq | D NO

8 light chapqe aﬁﬁbb@b?b%NCﬁi@éF Sipstidd, Wath tBe hntibodiestteing elmek/hnmoﬁdize6D5 SEQ

ID NO 10 | Met >. F t ant
regi on of hlﬂt?rérp ‘?13% mgg%apf)oiﬁl %blﬁ? a@fqeﬂg}lﬁlod% lt[ %ﬁ?t érhe(g%ﬂm%qﬁé an
| gG3 BEQ | Drdl&sed 8ligesaechatidghts ethar prepappahrcgthsfcuMA;Lé&r BEDHapdyne, 14

human |i ght I %ﬁ C t e, Har NG sdmpldu fatidBt fopEQ | D
NO 16 humanpgﬁsﬁer 8% &R]% EQ&/O}E %g cﬁgﬁ]ﬂ CI?)R?)HS % E&?g cet uxi mmabSEQ
| D NO. 18 h&BALDEYRSIEN lysis<Er bB- | > cet uxi mab SEQ ID NO 19 heavy chain
CDRI H, <ErbB-1> cetuximab SEQ ID NO 20 Iight chain CDR3L, <ErbB-|>

cetuxi mab S 1 21 light chain CDR2L, <ErbB-1> cetuximab SEQ ID NO 22
i ght chain <Er bB- | > cet L mab. y chai n CDR3H,
<ErbB-| > huu‘%é.e%Jh é‘cPfl tryetyreg ﬁépeﬁ‘fs E@aﬁl’& Mgé?ﬁ&?ﬁ% <ErbB-| >

humani zed 1CR62 SEQ I D NO 25 heavy chain CDRI H, <ErbB-1> humani zed | CR62
SEQ I3 NO  Pér |deg1m1muanmtcnmm¢1at@ pBids>ofh figepse—z end InORERCEEQa-fycREY) 27

i ght chain %@)ém% I EQIy NGt i@ hhntfdodiyn

CDR L, <Er bBoT'S g?@lcflﬁ %hgﬁ%ts) qN%ﬁgSZeg (hge%vy cha%rll n@yl\/eb
Mab 5D5 SEQmalzrmd)are@nﬂééﬁi&/bt MAK inasg SPREFOMlRhL g @qu pitiggdy

heavy chain Q@@a 1sl\/ﬁi%u5@5d St&? hiBhtN@ 3732 Wity I5im(¢ MNxiGIydadidake F<c- Met >

Mab 5D5 SEQ | h 5 34
T ght chai n (PERIESH &Kt@%ib B S0t pEpuRGr Do ProBPed Arote 1
Sc he_n?t [ CI F&élg&b(bjthe c)(l)lfgo@c’cludridel fomgtthe qmd)ueimobt%ckhpmmcﬁllbs{qmnﬁmmhﬁrg ycand e
specifica i ndin i
p %%@FS%I cased aao%: 1%51aga'a E%nde%%l\’@g %Sl}lﬁDNﬂ%h{ @aﬂ)fo gﬁ)\é gg 9

chai n whi ch e and const
Fi gure 2a-c (Gnhma@tfrwns(t}mcm uPNaTafl - 10 bily QaeNe#NBl GHB 1"*i5ca fE?thcP 1Yhec Met >

anti body, CWP ¢ g) et Nfps! hﬁhﬁ repik@ll NoR HIndiBRVoF ﬁﬁabﬁﬁ&faccﬁiaﬁdésl blyengt h

ant i body speC| |n in uman. Er bB- e |ligh in and
heavy chai n Y8 @gftbeFl with gt KE M iR fg@é\ﬁ?‘* %X&IOI i Wﬁ&rt(S%hmz’ac Met ,
wherein the constant domains CL and CH, and/or the variable domains VL and
VH are repl aced by each other, which are nodified with knobs-into hole
technol ogy Figure 3 Schematic representation of a trivalent, bispecific
<ErbB-1/c-Met> anti body according to the invention, conprising a full

| ength anti body specifically bindingto ErbB-1 to which a) Fig 3a: two

poI ypept| des VH and VL are fused (the VH and VL dOITB.I ns of both toget her
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c-Met) with "knobs and hol es". Fig 3d: Schematic representation of a
trivalent, bispecific antibody according to the invention, conprising a
full | engwbarwiibssdy specifically binding to ErbB-1 to wOT@EP2¢10002003

pol ypeptides VH and VL are fused (the VH and VL dormai ns of both together
formng a antigen binding site specifiLgglly binding to c-Met, wherein these
VH and VL domai ns conprise an interchain disulfide bridge between positions
VH44 and VLI OO) with "knobs and hol es" Figure 4 4a: Schematic structure of
the four pogsdlehtegrawﬂbm Bdkat, % £H3)f3 pgme)m 8/vadeetiSadié and i agals POydtpure of the
two single chain

Fi Sch t | ent,
bi speci fic W@FBBFPV t},"s < 5‘%??‘%5 8y EQIBH'B% gl h foﬁd% (ﬁﬁ(% u{hg araﬁtf [)llcljé(;; :zd
one singl e chainatoBeiphy magemait m(l‘f'negNEE)) @arbomelmt i @nd; hEﬁSWdF‘;hngilgﬁent (Fig
5b) - bisp .&hérlv\far%; e &J@i s?%l AR Eco egﬁbrlgﬂﬁﬁl 5‘1?115%3 Ef@w&lde‘to%@emt' c

structure of a I'Sp eC|

t> antl (ii on?rlsmga
full Bengt hmamalbmdpe Andin- (&erbsmmwté U@héb’ﬂi’uﬁ%‘ﬂ’r agrAonsthe gj’ idgpe

single chaip dF%esxf H&BABA Sodvel fBubR) fivd Aites- MRS glyeﬂisrtg)uﬁuttcshaﬁﬁtedﬁr ived from
c-Met dinerisa

|on|n|b|t|n ant i bodi s e 7a metric
anal ysi s of thegNpTigrfrarhen PéB&Sq&’séfeoWag? EY"HE% t‘llsp%rr‘?dw\,\{eﬁ/é ﬁeh Yie?s
epi der noi d gaBEYd aBdve hndarddBited Stepwie WithFO.6wikyl(%6newdr 2O phal@ % s of
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e OveaR. &CR g doRReBiebr Fa i i HE el bollohe e TRA AR FRAS 2

| nhi Hi0t i on whct@aneals andlake pultddi lirearat dcmm @furtthé‘lvmtlgmcqaﬁlil Foztrpnalysiet >
anti body Bs r e Vv n tHar t he
@Bpar eﬁ?f@é&%@ﬁ& %Bgar(}rﬁ)etf)h bbilY &NH&QN £OVRREIHedM tHor t s

nonospeci f i <c- Met’> anti bOdI es. F%g BH) Proliferation
assay in thecewneentcf Ll ofifhe parbmed gluates aps wésd &I”Ngj: BT R on of
Cancer cel | 1grqlf f @B OMndfix t RElbibA PEE ISfDﬁlyédeEl)érfzoi\dEtakzldi/ltHj&ﬁﬁyy -BsABO

SHERL> and Metboiznit sl Seer g e L el R RO SR b A BREAR o

cancears cel | NaGeatsimeghma) artd anaiBﬁs,ed 6aitaaduitdy tamedt Blslkér—-UdlraﬂBXST OF/TGInd 2

hour s Fi gur Ry ol f i el s bition
of uCazlcerI gg‘lsﬁmﬁl??a)t[ l%%urda g&% ﬁ%ﬁ%?’g}eeé%‘(ﬁ%ﬁz %ECRIQ?&Q lﬁi gn%l ltl)ﬂo%?/ :BS:ABO
(BsAb) accoextienignent The Spcﬁt@npb@meéo?rﬁafﬁ@épﬂmq Ryt the Hewm gaplysis f SEtWE ent

<HF|R1|> a“dAgﬁmk/éi DalfdHié) Al §Rasséd 4 RicHRAhL" o} kﬁeeéa@hldmhaiséam defectdiie cancer
ce I he

1in the resence QHEQI | nhi bit 3 ncer. ceLa
proliferati SRPSAUGHRLY, Bﬁeé’ﬁé]&? 316 @sSEag (P SURASE 9 47 ?9§8 DoRUKETY) COBERYTS
accorx ng t glychlesthidupey bpﬁoxﬁpﬁmﬁg e rassts tddeulared asd dei mhiagsep dreondticalER1> and

<c-Met> anti bod eri nent al ced e eria ods
Reconbi nant Weﬁe@Eﬁ ﬂ%sge‘g{vgnﬁ “ rﬁsereh%d I%@( %P'&%ltet%{drréﬁl Ogb’{\/g{ég DNA as
descri bed i maﬁamermslchtﬂely, withahd witobeiigbsed. cl oni ng: A | aborat ory nmanual ;
Col d Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 1989.

The ol ecul gp, gNA fHafigh dJreggentis M\Ph%h@@@tra&ﬁ&%dt}f&aﬁ@oddbeswaf@st urer's

i nstructions. rotei n sequencé an n quence dat
managemnent digeied| Wlthf glrﬁ‘btcpﬁiﬁasfeeaaraﬁﬁn&ng%ﬁ}‘ﬁﬁ’éﬁé Si'g C‘é"é&ﬁ‘é‘ﬁ@‘é@y%]f hunan
i mungg! obukiyassilidsgi reféddesdB)yli gk g]ijcdns‘st@bwm (compKabhybride. and/oljgoet  al .

(1991) Sequences of Protein nol ogi.c nt ere t | H
Publ i cati on Ngg'ﬁ? TaApese %FHC lge%?cgf(ﬁg ﬁbefprgﬁe? ﬁ%%‘lboé %qultileg‘lrﬁ St’r@%@“ daégl
according t# Eldamniﬂdarthm@aybﬁdleltym glyGand addatlorailly beNeS @8 (WO EYICNAR-85;

et est Frefuedl he (HAARL SROUEREIy A, ThEGHAR i ubREY el and
Conputer Gr equysewam E’b%LDWl“Qﬁm%$ ﬁpecsr@memrle tb%té%&@é"a\}’é}’ss‘ieéww 3boyR(

| n O{W s V&t @k NGy &QV&@&@ &ges&g tyﬁﬁﬁboBy%oﬁﬁéﬂ?g lﬂl;i@ﬁatf@lﬁ fﬁmww
creation, mappil ng, ana y3|s not a [ str nci ng
DNA sequenc&dyegsidase &t digsstnandl BiF anbingd rg&f‘f S‘lé@%fugrfcgﬂﬁo ﬂetg‘

Sequi Serve Gh@%@bﬁr@iubﬁm oSettengEpyals ahd sﬁﬁnﬁagtycé\@atr(l&ﬁgemstsﬁdgo e@anmtany) .
CGene synt he is |re e rrent re prepared by Geneart AG
(Regensburg, ﬁfl?n F‘?“#?‘é’yﬂ? V\?I gonucl eotides and PCR products by
aut omat ed gene synthesis. The gene segrrents whi ch are fl anked by singul ar
restricti on Terdelaties emgentoifeadaglycestrustirads ealeylgad domths raenes theargik)

pl asmdls. Tlﬂ@lgﬂl 6644 ﬂd%a‘f‘@ﬁlcgpithfchﬁg ahd &H® shﬁﬁé‘tstDNRE@dhéigﬁE of hif gBied
concentration determned by UV spectroscopy. Th sequence of the
subcl oned gene fragnments was confirmed by DNA sequencing. In a simlar
manner, DNA sequences codi ng nodified "knobs-intohol e" <ErbB-I> anti body
heavy chain carrying S354C and T366W nutations in the CH3 donmain

wi th/without a C—term' nal <c- Met>5D5 scFab VH region |inked by a peptide
connector as well as "knobs-into-hole" <ErbB-|>antibody heavy chain
carryi ng Y349C T366S, L368A and Y407V rrut at| ons WIth/WIthOUt a
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sequences encodi ng unnodi fi ed heavy and |ight chains of <ErbB-I> anti bodies
and <c- Met >5D5 anti body were synthesized with flanking BanH and Xbal
restrictiwo20i0t@ss51Al | constructs were designed with a PcTardoiDigeosequence
coding for a | eader peptide (MAWSCI | LFLVATATGVHS), which targets proteins
for secretion in eukaryotic cells. Congdruction of the expression plasmds
A Roche expression vector was used for the construction of all heavy and

| i ght chain scFv fusion protein encoding expression plasm ds. The vector is
conmposed ofstikgirésolidtened grel amewnitsaf facdsegis ahy pemcentagé of Awnpee-gentaining a

sel ection rker, an. origi replicatian. i P {,Qa j rus
(v, - anteergp e P eoitehid (il ine NidHaNRlat PGt

repl i cati orsaofpl¢ fi.s qohepden, Bybmdeand:oligo- aind digh-mapressstacyEstersihi)-c i onf er s
anpi cillin Jrﬁ&{rﬁ%@ﬁﬁﬁo%ﬁatﬁm iS hd percertdl® dFTUERAL M RifPSthtnaBORIGEd toadH
pronoter fromthe hunman cy_torregallyowrus (HCM\/%, - the h rrgn )

1- i nminogl oguite Atrpesnaea ddenfifigd B the NsGilycoadpse F fregte éad'{‘Rjﬁ && SNGP*uni que
BarH and Xpa)ide%ad bligé 4 Hek-afannddestiubizogkphul i n fusion genes
conprising the heavy or light chain constructs as well as "knobs-into-hole"
constructs w’th C- tg(_arm' nal VH and VL domai ns were prepared by gene

synt hesi s into pGA18 (anpR) plasm ds as described. The pGl8
(ampR) pl asAnalysisaf cellulgr ntigraiomt dfteyi tregmpntwithgiterlyeMghbisperifiroc he
expressi on z‘a’rﬁ?ﬁoodi were digested with BanH and Xbal restriction enzynes
(Roche Mol ecular B ocheni cal s) and subjected to agarose gel

el ectrophoresis. Purified heavy and |ight chain, coding EEA seqnents. were

t hen 10i gat e@ne dmppantsaspeat<f RS- Meh pignaling, is, mdugiionky I‘P%%qu P ment

resul ting i fvhife hiodAmE¥ PERBREE06E ¥ €MMQNiBhibihe dntibady eanieedaératinadtly or s

were transfornmed Info. E. coli S, . expr i on. pl.asm i at ed
(M ni prep) %‘ﬁﬁ?@ﬂgjté"cfrg’éblf‘fﬁn ngﬁé'&qu%&g%@%mﬁ%fof%r %pmsézg%enci ng.
Correct cl OHEF-idueiblyr cameei mell SinariA43B- knreatediiwith HGRIin fheashserceDRA was

i sol ated (Maxi 8 o tb%ggciﬁg‘ﬂlfﬁﬁ‘&@ ér%ﬁ%g}in%&gfﬁtrgg %}dtﬁﬁ?%&){hﬂﬂﬁnbm of cells

sequenci ng.Hrrea sren Xpression-of ILn variants in HEK293 cells
Recornitdi nant miigratim® girobgh Am Svami peTe JS Waasures pp astiee-dspendenhaipapgr on an
transfecti on of R B ABMLERLHATLG WindrEn-BRResFwitichh Fnpiiane: fehéodtr eeSt yl e(tm)
293 Expression System according to the manufacturer's instruction

(I'nvi trogenI USA!. Eri efly, suspension FreeStyle(tm 293-F cells were

cul tivated yle(tnm) 293 Expression nediumat 37C/8 % CO2 and the
cell's were neeied ADCCE o€bispecific Herdtc-Metdentbadieof 1-2x1 06 vi able cells/n
on the day of transfection. DNA-293fectin(tm conplexes were prepared in
Gpti - MEMT) Ti1 q:Fe(i!Uéﬂ%eQ hpeb i gﬁﬂibo%ﬂ%ﬁ)ac&ﬁhﬁ‘% l%zéle%véﬁtioggﬁgﬁ% iroddcBd
(I'nvitrogen, %sermany an 0 eavy and_li1ght chaip plasmd in a
1:1 rdfl ar ratéoalization @5ocomparechdp the aepstespanding vemnasRec K RIFNL | iME hol e

DNA- 293f ec Blilt'fbo?rl?mne L85 WRSrBsseE BB dedePtofdt Redichd rintetnaliegtioimsrompty t r ogen,

USA) using 325 of 293fectin(t | nvi trogen, Ger. and 25 of
" Knobs- i nt ofenerts gy Jationalenfor g &Oé‘g&‘i"ﬁfnpggﬁlfé% ﬁgilﬁg@%s"ﬁi 8 n{%da 1:1:2
nol ar rati oefpysuie @Hfe Bhtibddyalecéptanadngsitt on theotalhwirfadats odylikdptabai ng

Il cult t ant hay : 7 . i
Cont i fugat FesREREed o 3B Gl G bRl METhBalo e pB L ircE e MO oY,
filte2s (0.22nmameed Snfibodyaidapersiente cell stytatexicdy (ADGCYL inrgompapsen o clei on.
Purificati Ogg%hta? bS] ﬁn???gngeﬂlneﬂ&qg tEGenlbisvdleaRtseffeRahi ¢ and

control ant I'es were pur omcell culture supernatants, by affinity
chr onat ogr aphydesighed) usingt eanperAclls piRIch PG b@&ﬂﬂéb@ﬁﬁé‘%&%’, ogv%ﬁtfﬁﬁ and
Super dex200 sgffZ&@, 8%CAUSH Ofhd-EffEuIE Qs akya NBrdetifling, orsRBNMC’ e Tirhtrecatld cel |

cul ture supernatants, were plied on a H Trap.Prot.ei nA HP (.5 0l um
equi | i brat eér%PE‘FT“}ﬁﬂgatﬁéjf‘f’&ﬁ thfop?ﬁef"f\lé’%‘?—’ﬁgéﬂ?&fic rﬁﬁglﬁﬂéﬁbﬂfr gl}& @ﬁ%eleﬁg& and
2.7 m\ KC , aptibollieh) for Wp o2t fpiloved hystheadditina ofi g eftectonice linguidll bysist i on
buffer. Antibody. .and ant.i body. i t i Mcitrate
buffer, pH f%ua%gﬁﬁg ?ﬁ%aﬂ;‘)orvg ‘é?%ﬂé{é‘%ﬁg‘?ﬂf\ﬁgﬁ? ?ggtb?%ﬁg%rn gb%del%g{ral ized with
0.1 mM 1 MTris, pH8.5. Then, the eluted protein fractions were pool ed,
concent r at ed’hai tdigetn cells, cos. WGBa (PEM% i #AgGI 4pp4 thEpstafis, jaden yMy0 K,
MI1ipore) tcﬁlti@aé{&% W EaRfs B12TNudRet Mirded+anma Supen dax 20gtatiinoad 0130 n

16/ 60 gel filtration colum (GE Healthcare, Sweden) equilibrated with 20rM
Histidin, 140 mMM NaCl, pH 6.0. Fractions containing purified bispecific and
control antibodies with less than 5 % hi gh nol ecul ar wei ght aggregates were
pool ed and stored as 1.0 ng/m aliquots at - 800C. Fab fragnents were
generated by a Papain digest of the purified 5D5 nonocl onal antibody and
subsequent renoval of contam nating Fc domains by Protein A chromatography.
Unbound Fab fragnments were further purified on a Superdex200 H Load 120 m
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serum al bum ne). 5 ng/nL of the bispecific antibody was then added to the
medi um and cells were incubated for 10 m nutes upon whi ch HGF was added for
further MOmmwtiesiin a final concentration of 50 ng/ nmLPCCaiPkélomezoe3 washed
once with ice cold PBS containing 1mM sodi um vanadat e upon which they were
pl aced on ice and lysed in the cell cubpure plate wth 100 nL |ysis buffer
(50 MM Tris-d pH7.5, 150 MM NaCl, 1 % NP40, 0.5 % DOC, aprotinine, 0.5 nM
PMSF, 1 mM sodi umvanadate). Cell |ysates were transferred to eppendorf
tubes and |G$)sarves!@tddowrE tiypsip/ER BRGS0 BO53G0NA4 $n expdnestial rowei n

concentrati gn was.deternjned usin he . BCA et hod (PLerce).. - of the
| ysate was @@B r‘g?‘érda SYpsQng_step gt icb9%’ri‘% CR\EE& ebfg’{l (VI“}C?\% ttyrtglgean%u%d

prot ei ns omeetial ydhbelad fort30amsr &r¥780 indhanélt movkdtouwib ealcemilavitrogdvenbr anes
wer e bl ock e I\ 0 aj, ni SAan e d with
a phospho- g%be‘{:l:bp }\@ﬂ’cl-%g ”X#t ?%gﬁﬁglé—dr grggs gdh f;g!j;.\? %@t%ﬁ% 161%&%%?2%291(844- 888,
Bi 0sofir ce) medimdi A§erveards dheraells aretwashed ghrpegmes titoAM-Y nedismt $1s wer e

reprobed wideh RphRALAPEEYi1RY RAheekddand TRQSPARABEr aliRGted /813 N6, RED) .
Er bBl / Her| phosphoryl ati on assay 5x1 0e5 A431 cells are seeded per well of

a 6-well plate th riof. antibody addition jn.RPM wth 10% FCS (fetal

cal f ser umﬁeﬂﬁhlﬁeggﬁ‘gﬁ cHeqtgy ?ﬁlilst%e PWBar(‘?Sﬁﬁ'l‘%PS‘Wrgrﬁij@Bte%q“%ril g4 bodi es

are added t@listbpaquediodm Signg et IHI&8OF dcoardbeyt ed the matohifidtoeeb protocol Cel | s

are washed once wth ige P ont a4 . di n n whi ch

they are pl(g‘f:ag 'ng_nSE?péeraﬁﬁgbg%ggéiz% %hgé(_%lep? rr(qzlul "‘Sfr?)e %@a%/egl % @rl mL

| ysi d0buf f evialfibity isivhaukied ami theigeliumbBsoadinstrdi @l 15 ¥be/NR40, 0. 5% DOC,

aprotinine, 0.5 nmM PMSF, 1nmM sodi um vanadate). Cell |ysates are transferred

tP 0 teppendorfootpgl Q@lt%ci%f@aihé/(ﬂa?g@'deﬂy\’ﬁﬁé ﬁlﬁteﬁri?%@ﬁjdég&ﬁor?%6aﬂv?gbﬁﬁe39 rsopg 8' o
rotein concentration i.s er in e nmet ho ierce). - ng

of the | ysaff‘@“ %ntété’gé{r‘%ua gedo?‘PrHagﬁﬂl /%CB%SG-C $i 10 SamsagP BNt W\?it%rrngen) and

prot ei ns oncdllbargtlixedr with Rediheie ®INF biquidi(ZELBM@xHrinlgp sea cemiznaaon dENDr anes

are bl ocked qor qgg%%ur with TBS-T containing 5% BSA and devel oped with a

phospho-spe]c Ifn%n HAY body directed against Yl 173 (sc-12351, Santa

Cruz) according to the manufacturer’'s instructions. |munoblots are

repr dbed wi A cantrelntsebisslihdisperitargons lysip Histsmaneg) by eg-cattng (g geuamd

UPSt ag e). | féﬁ%ﬂ?%{%ﬁm%{b&t@%o@f&ﬁ%/t_hgx%ax%gl dl%g',]de%{n_ Iil%dﬁtﬂf}ﬂl _s/f@ﬂ&gl e el |

of a 6-we ate the day prior anti .addifion in W th 0

(fetal cal fl(g)ebﬁlf?) of tewgetigelle phy;, Thae Hg%‘ s HTcu{’ﬁéd é%f‘ﬁg%“f%rat B?s‘ééei%i c

ant i bodi es mmgidafkdeditifcdbaermedi um and cell's are i ncubated an additi onal

hour. A substet of cells is then stinmulated for an additional 15 min with

25 ng/nL H 294- H el ls ar S . | '

cont ai ni ngGEhe(nﬁE%Pﬁﬁ%r %‘g}%&g% alsjsfcsg%d n ¢ eg?%&%n%]?%ﬁﬁ%ééég%ﬁ%}a%gg‘gaﬁd | ysed

in tRe cellcatlslusingdheCatotoxifithDewotion kit ysDE Bete¢tean K8ORagheT 1 $44179pH7. 5,

150 mM Nadl t&?gﬂ\f @Othe %aﬁ%f%er’?ﬂ{s%ktmﬂ?%rie@lg?IMPB@:ema]eﬂMfrom each

sodi umvana%cg e).” Cell lysates are transferred to eppeg}oﬁlﬂ)f t ubes 6H1d l ysis
al | oned to Welbearixed ayithP0wlyubatgate froppie kpipadranspaseitdiot Paiterg Ho; e

determ ngd plﬁie.nghtihgmg_faAzam&;sh@tdtHSPéwsﬁ@t)ets I&Qox_iord?@ti@; i$ hgtehﬁﬁﬁtl_einaiﬁre )
separated o - 0 -Tri s NuPage nvj t rogen n ot eil,ns on the
gel are traﬁ%%édhr °t 8{ §9§i’1‘? 8E:Ia?3?a(§ggbé%ﬁfﬁ%ﬁ%nﬁ%@gca?ﬁlbﬁﬁ&ked f or
one RSur wi mbhdidBg-killingris ahlcilageds58 BBAwWan{dev SIROAMR wi SR)xa0phebghd speci fi c
AKT anti bo i i Fhr, l...Slgnal ¢ AGEQLALPY to

t he manuf a%ﬁ%{aﬁéb%m%?%catnsﬁ%%@a aﬁﬁﬁ%“ﬁ%ng?@%r% g’ ?Igg? toh%_e é_)‘jl\l/lvl th agrll’ggﬂti body
bi ndi ng to thespentinxeuargleasp2ud ¥R is therear op Nowpindithe mexigrnl seasg. 5x1 0e5
A431 cells are seeded per well of a 6-well plate the day prior antibody
addition i neREilbleig h 10% FCS (fetal calf serunm). The next day, 5 ng/nlL of
the control_or, bigpecific. ant.i.bodi added. to th dium and cells are
i ncubat ed aI’P%‘Hﬂ?ﬁf‘@ﬁ)&l"%ﬁ!ﬁﬁF?‘hﬁ?&Hﬁ&ﬁ"gP“ggﬁg@s f"safﬁlé‘gﬁg??%ﬁl ated for an
addi t3ioonal Jdénograft viddel withngpaitactine H&EMpo94- HGN) . Cel | s are washed once
with ice cold PBS containing 1 nM sodi um vanadate upon which they are

pl aced on ige i) ot el.l. t AR i-s. buf fer
(50t Tr1 shcuobfiyaniod Aoy Radtlinfds i BELF ol Mt pdShge 011
PVBF, 1 nM antivation loandone-dfct. 8549 express edeh e wellasd e oadhe gelb pwdargor f
tubes and | x8ih¢ .4d MAWBOAIR AP REGRANEAUnES stndbideselOfltubecordittmiifl the
concentration is determ ned using the BCA nethod (Pierce). 30-50 ng of the
| ysate are separated on a 4-12% Bis-Tris NuPage gel (Invitrogen) and
proteins on the gel are transferred to a nitrocellul ose nenbrane. Menbranes
are bl ocked for one hour with TBS-T containing 5% BSA and devel oped with a
phospho-specific Erkl/2 antibody directed agai nst Thr202/ Tyr 204

(Cell Signaling, Nr.9106) according to the manufacturer's instructions.
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Cells were detached and counted. 5x1 0e5 cells were placed in 50 nL
conplete nediumin an eppendorf tube and incubated with 5 ng/nL of the
respecti weoknspisisii c anti body at 37C. After the indi catret/Er2om/opmont S
cells were stored on ice until the tinme course was conpl eted. Afterwards,
cells were transferred to FACS tubes, _gpun down (1500 rpm 4C, 5m n),
washed with PBS + 2 % FCS and i ncubated for 30 mnutes in 50 nL
phycoerythrin-coupl ed secondary antibody directed agai nst human Fc which
was dil ut edlogﬁhtﬁﬁrﬁc SOVt phiafg AS54% ddMid-aaelipard mjectal ms@ 404 hratid 08ith 16098) .

i onsi Ly vigd DG AL s 0 07 ByMbhavr Colfuit Rl SCADRARITE,

d ow Assay fiidel Twdaghértistaytsafigr pnmrsfasﬁrmabdiﬁhada@ddmntrﬁﬁché‘élatﬁsﬁerﬁé 10fe cel |
titer glow ?ﬁ%# RIS reatd: SiftoR ?aadwgs?d%eroff%rﬁgmg%%@lbwy fdu§e

manuf act ur er I'nstructions. s.were c ured in 9? wel.l plates
in a total amsl then erice1veekly wish ltoh@gﬂ%’spf antibrdy; oanqyse TH@or FQfume, ds

proliferati Hl@as%?&ﬁl/wwﬁei |v§eeWe£rﬁi raﬁm e\de@ht@”&ﬂeh@ohlm@ahoparalm simted at
roomtenperature for ter %QOW regi gtrﬁt flere added

and mul ti -\Afé?qmﬁptétaé‘él ‘Wé‘“r m}ﬂoé‘c%fdth&‘?%e B?tbl? S YRIREP orapy

Lum nescenceithdsspacifidtahfibety. after 15 min on a mcropl ate reader

(Tecan). Wst-1 Assay A Wt-1 viability and cell proliferation assay was
perfornmed a end oignt anal ysis, detecting the nunber of netabolic active
cells. Brie of Wst-1 reagent (Roche, 11644807001) were added to
200 0 of cln wwpefﬁmlmﬁblsmcmlﬂergvam apéibedies in AsHbsyfanepitsed for 30 min
to 1 h untiledbugimdRY WitPaBaiacPinelll6Fdy6p Staining intensity was
gquantified oen ogpm cropl atle readaer n( Tecan)@%t a wavel ength of 450 nm Design
of bispecific <ErbBl-c-M i.bodi es ressed and
purified bi &pBibreytancops bbéhf %I)E't Soglﬁcfeﬁ\lo‘ﬁitgyffoﬁﬁfﬁ%émgnﬁ n%tpg “P%gi on or
at | east thgcthatip@tdopofor bVt A4B ¢ leapesy bMiatras coallsasalder 1| qpGhe celjjisorfacsf  SEQ | D

NO 11) whi I

Trivai ent. BrabaBn e Serlsre ap s Sl CLArBhte SRuIGR & b

Er bB-15 ant i lgdsithimietanoovtheihase. Adiinand Mrc{SaREs)are ijederk ins o d@lleraélﬁa\iv Fab
fragment (fQn ils st deHE bHd nd AR BRESF oS 3d)crafHiBiao GAME bage i body
(cMet 5D5) w e respectlve eatures sho i n, Tabl el re.or ab

expr essed aﬁHC%JF¢qtm§%F%¥§o% eI agfhgst@tg g%i’“%ﬁ‘fcfﬂ%"h\gg%sﬁeb%fgl bove
The corresposgliniia3. \Wicnde ‘tﬂea&ﬁ wigH uxomﬁg d(ﬂsemﬂmhmgﬂ@ o fCRBiBody ¢ ngiusen i n

h f bi fig d
Lo Er b1 anth Eoeprieserdy i s e 5 ARERY ol AER Fy ARb 50, S

det er2t ned wichdured stvicedandedk aod ragiraaswyights anwugwdam pareflelc Sipglasmon
resonance t e (B & s&lnep cRABR) thefaf
affinity negrggtﬁiee%%én rd é@gﬁh%ﬁ of ant@ééhgggnﬁJ odi es a(rf rom goa’? . gackson

| mmuno Resemtbt’f)lsmelrﬁ@a@@bw)ed to the surface of a CM5 sensor chip by
standard am ne-coupling and bl ocki ng chem stry on a SPR i nstrunment (Biacore

Tl OO . AfteExg?wg@tl on, m)no- or bispecific ErbBlI/cMet antibodies were

O et £ S anont QbN g B PustP HeLERY fldd | on oot e

buffer for the binding experinent PBS/ 0. 1% BSA was used. The chip was then
r egers at ed ayiOvieam8 @eHs Wispley bigh 1@1Indvrfjkcy dévels pOHer bien@ ngediwn higloeeliabl e
Bi ndi ng Char&%c%r%xi)%sgl%flogf OMVRES WA 1nﬁ%én991q npf%oxﬁirﬁf@dnﬁ iGw %’y@ﬁhétﬁl\&'t as

det er m ned B non resonance. bition of

HGF- i nducedhdnhmpnr et €praar-8p Reiferation 6’(1151’891fl9| HSEUFN%‘ pfitrodies)ptas

anti body forBksed 19 Qgﬁlkér@lcfwmhés@y"%hbi 48 GbuishReSullébire BAGWNIiN Hifere

bi specific Herl/c es a c-Met phosphoryl ation assay is
per f or med. |Hat¢ﬁr§r¥iwaéﬁ3§3m °I'A549 | ung cancer cells or A431 col orect al

cancer cells are treated with the bispecific antibodies or parental control
ant i bagli es BGER agtijody eemximat-KFeweBinodhhibitmh (comppead tnbafferpontspkywhischf i ¢
anti bodi es |.eads, § r ively,
ol o0t &b ST Dot Ryl trh%@k&rmwa IMBISSANoY ol aRindy RARSL! Vel ¥
c-Met r eceptsumllphmmﬁ%r&tlnhihltlm ofheansprs elt @reJergtian R ke inbibi g‘&‘? Jerfth&l or

bi speci fic %ﬁdob%h@%sME%aaﬂabsdﬁl onBl@hydi SDOT (GRSHS5Y eEPéDmopkeephony| at i on
after treatment with Herl/cMet "bi specific antibodies To confirm
functionality of the EGFR-bi nding part in the bispecific Herl/cMet

anti bodi es A431 are incubated either with the parental EG-R anti bodi es or
bi specific Herl/cMet antibodies. Binding of the parental or bispecific

anti bodi es but not of an unrelated 1gG control antibody |eads to inhibition
of receptor phosphorylation. Alternatively, one can also use cells which
are stl rrul at ed Wi t h EGF to i nduce Er bBI / HerI receptor phosphoryl ation in

o o o e



I nhi bition of HG-induced HUVEC proliferation by bispecific Herl/c-Met

anti body formats. HUVEC proliferation assays can be perforned to
denonst r ave 20tve11535i1 ogeni ¢ and m togeni c ef fect of HG-. ARduiEPR@0/06f00HG t 0
HUVEC | eads to an increase in cellular proliferation which can be inhibited
by c-Met binding antibodies in a dosedependent nmanner. Exanple 7: Inhibition
of A431 proliferation by bispecific Herl/c-Met antibodies. a) A43 1 cells
di splay high cell surface levels of Herl and nedium high cell surface
expressi on @foliferytidn. aSrhba:Eoinrodapemdeﬁtmy EGHFRI ramtitiodyn ¢dtwvimabt endt the.

I nhibition of A431 I f o )/ ' 6§ was
measur ed i n &V e{xt%@ tvﬁ?t%dyaosnseay a ter zf&k ﬂjﬁ%h tc&eﬁ@qs% gggkggggﬁovm in
Fi gure 8a. @Qulifemtiom@omBEbitiohj er. A second neasurenent showed an

i nhibition of the EGFR anti body cetuxi mab of 29% inhibition (conpared to

buf fer cont 'B?’ vy @Bad §e fifthePYarhiiRicRiviitPAGE. ThaimhiaRacdifuatiodial Which Mat
BsABA (BsAb) .antibody led to a npre, pronounced |nglglt|o of . cancer cel

prol i ferati 8A\BHE Rs- Metﬁrﬁﬁ?f’torﬂ%‘alr‘r%ﬁq}gp pecut g 8?] I ASS8YSed 505
(OASESQJI showgge &ﬂlgfﬁt{eﬁ% d@zﬂmbé@hh(li@raalt(EaITueiF(BE)\ngE'rﬂgsa’yedﬁeo|48dnblétsmbutE?FR )
ant i body cetuxi mab an oval.ent..c t.. ant .09 r 505 (OA5SD5
led to a | et F%Eﬂggyi:e‘é(g% Longd Mg ta}r%ﬁlao %/m%?fgm% 1a%:Be mai nl y
dependent on EGFR signaling. To sinulate a situation in which an active
EGFR - c- MetAddétompoDHGH tpdatol arg invetasorik poddferation (1 0%er The EGHRe pafthady assays
wer e conducted,Asales Wéllbgsdtl-]f'énlql%ﬁo@a)erﬁ EMef lahb go&{etmneﬂsﬁgy (®AS5)48

hours) but in the presence o G- condi ti oned ne ts are shown in

Fi gur 0 8b. Aisptayss @nheminer dvhibitoryehizets om nraliferationi (R, 8|/s) 1 §OBPREN Bf t he
EGFRbagtl boylls efetiveli NGy (@%'HCbe;hicﬁns)vgﬁnﬁEtQB O‘ﬁ_l)ﬁlrﬂ‘iﬁlﬁﬁmm E?é tﬁslg:’éxtﬁ/c "

anti body on on ecific Herl/.c-Met
ant i body Bsi@@[/g?\ggtmtﬂéo%% %ﬁgi @4 g??; Qh%ﬂ/\é'h“lﬁnﬁﬁ)oﬁh%\ﬁ%ec? PRTOESdon of
the cancer dmlibitipnalfithecatceocelbprohfsationced OscarBheelisofibé pambioatia of the EGFR

ant i body  celppimRy AN LASAPRAOA B nbnMlicRIL- M UAiBOE BRUBAnaPBDENSDS)

led to a Iess pr onou ecrease in ce proli ati1on |t|on)
Exanpl® 8: ARASPS) dedo 4 lass ipnounceddleqnerse imerlbrmglifaationd@ Phe ighduédiInat i on

(scattering) in the cancer cell line DU 45 by bispecific Herl/c-Met
anti body formats. HG-induced scattering induces norphol ogi cal changes of
the cell, resulting in rounding of the cells, filopodia-Iike protrusions,

spindle-like structures and a certain notility of the cells. A bispecific
Herl/cMet anti body suppressed HG-i nduced cell cell dissem nation. Exanple 9:
Anal ysi s of anti body-nedi ated receptor internalization in ErbB-1 and c- Met
expressing cancer cell lines Incubation of cells with antibodies
specifically binding to Herl or c-Met has been shown to trigger
internalization of the receptor. In order to assess the internalization
capability of the bispecific antibodies, an experinental setup is designed
to study antibody-induced receptor internalization. For this purpose,
OVCAR-8 cells ((NC Cell Line designation; purchased from NC (National
Cancer Institute) OVCAR-8-NCl; Schilder RJ, et al Int J Cancer. 1990 Mar
15;45(3):416-22; lkediobi ON, et al, M Cancer Ther. 2006;5; 2606-12;
Lorenzi, P.L., et al Ml Cancer Ther 2009; 8(4):7 13-24)) (which express
Herl as well as c- Metas was confirmed by flow cytonetry -see Figure 7b)
were incubated for different periods of time (e.g 0, 30, 60, 120 m nutes =
0, 0.5, 1, 2 hours (h)) with the respective primary anti body at 37C.
Cel l ul ar processes are stopped by rapidly cooling the cells to 4C. A
secondary fl uorophor-coupled anti body specifically binding to the Fc of the
primary anti body was used to detect antibodies bound to the cell surface.
Internalization of the antibody-receptor conplex depletes the

anti body-receptor conplexes on the cell surface and results in decreased
mean fl uorescence intensity. Internalization was studied in Ovcar-8 cells.
Results are shown in the following table and Figure 9. % Internalization of
the respective receptor is nmeasured via the internalization of the
respective antibodies (In Figure 9, the bispecific <ErbBl-cMet > anti body
BsABA is designhated as cMet/HERI, the parent nonospecific, bivalent

anti bodi es are designated as <HER1> and <cMet>.) Table: % Internalization
of c-Met receptor by bispecific Herl/ cMet antibody as conpared to parent
nonospeci fic, bivalent c-Met anti body neasured with FACS assay after 2
hours (2h) on OVCAR-8 cells. Measurenent % of c-Met receptor on cel

surface at Oh (= in the absence of antibody) is set as 100 % of c- Met
receptor on cell surface. Exanple 10 Preparation of glycoengi neered versions
of blspe0|f|c Fbrl/c N@t antlbodles The DNA sequences of blspeC|f|c Fbr
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25 M DVEM 10% FCS. The conditioned culture nediumis harvested 7 days
post-transfection by centrifugation for 15 mn at 210 x g, the solution is
steril e fwbtereds{sd. 22 mmfilter) and sodi um azi de i n aPCirEekolooment r ati on
of 0.01 %wv is added, and kept at 4C. The secreted bispecific

af ocusyl at ed gl ycoengi neered anti bodi es7are purified by Protein A affinity
chromat ography, followed by cation exchange chromatography and a final size
excl usi on chronmat ographi c step on a Superdex 200 col um (Anersham

Phar maci a) exchangi ng the buffer toPaddent®lgmsassi um phosphate, 125 nmM

sodi um chl ori de, 100 nM gl ycine solution of pH 6.7 and collecting the pure
nmononelic |gd . badi.es. .. i . | I i ing a
spect r ophot gr’ret %]tbfsrp(??’rl]ﬁf He tlagébf)lrgrg%yn%%ﬂg& Ei%gg tr%!r)n%[&?kg %@?ggggggwgﬁh d&els
attached to the Met comprisingé firsteantigen-bndingssiter thatispecificelly byndyip biumpar- V5 as

described. dig chard i : i_bodi es
by PNGaSeF di guciDbn aid £ 8eofd SnfRbRing A Xndi SHRAACHY KR Lol & 100

! ] .00C . el t her
PVDF n2nbr ane orMety chaspgienized in thad spid bigperifig a&tlg‘%fbts Yis @i BMRGAtEANRIng t he
rel eased ol i gosacuRerdfdgs méreeitafers o egrhethetiur&r talftgr 20hoMILIA ATOEwWMS

anal ysis or further digested w oH gl ycosi da rior.to sappl
preparation for mnﬁﬁtw%ﬁs—@w gn\?@ggcel ﬁ%/rﬁq"épafiging’it%?l?aﬁ?n oFBMet

gl ycostruct ure ah thd shpemiefof caibdididpecifiviantibody. bodi es For determ nati on of the
relative ratios of fucose- and non-fucose (a-fucose) containing

ol i gosacchar4 de r . : L£J L terial
are anal yzec? "by %L%ﬁe%fﬁsaﬁgégﬁ}gg%g@g%{@gﬁnf;(&)}}a?ﬁélﬁsie@g ﬁg&tg%? ?(8%%}%5 anpl e
(aboul050ny) i s arrcivblgnie FomPESIng gt oRttwg 7t eaR-bindig sitescihat speciBedlyF
(Prozynme# GKE- SG1&Blo huiingh EMES P@hd A tRNG SRMEINEHiRGhE 8ite tHildsFecical ) bfidker to
rel ease the oli goiaccharl de fromthe protern backbone. Subsequently, the
gl ycan structur 6@ HEPBSME: are i sol ated and desal ted using NuTi p- Car bon
pi pet tips (obtained fromdygen: NuTipl-10 m, Cat.Nr#NT ICAR). As a first
step, the N&Ti p-Tteranthogy gpebrdingt daien P ckpactedzedon chbmpdsing of t he
ol i gosacchari des by washing themwth 3 nL I M NaCH foll owed by 20 nL pure
wat er (e.g. HPLCgQr,adi : B 4 } Y v, tic
%a?ﬁl‘l gél}%t}gérﬁﬂ)%dir rsﬁ%‘# . ?Sb:mcﬁ%%%lﬁn)ol?. B 48H C%Qs{%t‘iﬂg of&GR

acid and again _ e water. F i ) respect]ve solutihons are

| oadedSont 0 t he anBpodyf heamy chaipsard Byt APy HERYGhains; ¢ he NuTi p- Car bon

pi pet tip and pressed through it. Afterwards, the glycan structures
correspondi ng t @)bde BEgR dhialtOrhb fRdgindi® ypetifically bendild & huihan (IMdie

NuTi p- Car bon pipet tips by pulling up and down the N-d ycosi dase F di gest

descri bed above four. to.fi.ve tine The gl ycans. bou to th rial in
the NuTi p- Car borVSFH8es4q ‘Bnéf éshﬁ}él:%agdg%’t??{xiﬁﬁﬁﬁ_ plﬁﬁgse\/f‘/gttoesra%ﬁﬁli ﬁeggf&'/ay as
descri bed above mﬁho@f en@ru:t)e\dagtmnidsezoanderatSthﬁL(;-lolo/Naﬁmm}i of_the0 %
acetonitril e, rql%gg}%“\{ tﬁh‘gﬁg’mﬁ'é‘lﬁﬂgﬁ‘ anttﬂ%dﬁl ution solutions are filled

ina 0.5 n reaction va are pu up and down four to five tines

each. For the analysis by NMALDI - Tof _nmass spectrqonetry oth eluates are
conbi RBd. Fdt t Hh dispssidigrantbady speaficallydinding te dyase rb&'hépgshugiaé‘ i xed on
the MALDI targetMef édinprihngrh fpsHBtigeh-bindigositd ihansfedificallly hyrtscs \Hueunoi ¢

aci dv2- Hydor xy- 5 hoxybenzaqi c..aci d. [.Bruker | t Qpi #209813] di ssol ved
1 20" 54 et nanol /AT NI reoBd gy DioHRe S A RataPRAR.PE i Snea

Bruker U traf | exM@iQOhaFa¥enizedtintbmeént . Routi nel y, 50-300 shots are recorded
and sunmed up to a single experinment. The spectra obtai ned are eval uated by

the fl ex anal ysi;s sof QF Onl . ] m ned for
1% staﬁgfglg% %@#ﬁgﬂ)se gl%Of?ﬂS@:@Ql HBRSAY Rafh Welble

the each of the peaks uent t he peaks “are assigned to

fucos@Sor a-fucose (riomainaSRR3Rsmaen of HEQIPNGI 1£tar%?\a}r{é§g189° onpari ng

F6Spective Structres i O e ar. 1 gannnose

respectively, with aﬁbé’&f]?‘ﬂ%ﬁ?r%%ag’@?% al—%]sﬁéﬁtr%?ﬂ? ﬂgg}s@nldgl%lgf Yatio of

hybri de structures, tGieRahtrégionyf SEQIDeNGrH, didye SR IwregiondfEBQ 831 dase F

and Endo- @ ycosi dase ] [ A>. eases all N Iinked
: b A ChRIL bbby EOIEA6 s o

gl ycan structures (conple I and o d hi mannose struct ures)
from Bfle protein baclkisuirecembantigen-bibngsitecersimisseinihe heawyecham varahle
hybride type glycans qggif h @I IH rQ86VELSEQND NOO3EI0NARDASESIUR ol the
reduci ng end of the glycan. This digest is subsequently treated and

anal ysed by MALDI - Tof mass spectronetry in the sane way as descri bed above
for the NNA ycosidase F digested sanple. By conparing the pattern fromthe
NG ycosi dase F digest and the conbi ned N-gl ycosidase F/ Endo H digest, the
degree of reduction of the signals of .a specific glyco structure is used to
estimate the relative content of hybride structures. The relative anount of
each glycostructure is calculated fromthe ratio of the peak height of an

Y



are pre-incubated with the parent nonospecific antibodies or the bispecific
anti bodies for up to 24 h followed by the addition of the effector cell

i ne. CelWwol2grig5358 quantified and all ows di scrim nati oRCOEP2@0062080d

bi specific antibodies. The target cells, e.g. PC3 (DSMZ #ACC 465,

prostatic adenocarcinoma, cultivation imgHams FI 2 Nutrient Mxture + 2 nM
L-al anyl -L-G@ utamne + 10 %CS) are collected with trypsin/ EDTA (G bco #
25300-054) in exponential growth phase. After a washing step and checki ng
cel | nunber and vi abigEQ JD N 3|, andio CDORHl ecgidrsofl SH@ IBAN®032,36d i theat 37C
in the cell |ncubator t.h.cal cein Vit 1 a s
resuspended in 50 nm '@WS%‘ a%a%l{ﬁdémﬁ éﬁﬂ?Qr%%nQP% Iél}i 53v¥a
cells are washed thrééDRlInE@w oﬁSEQN/D\N@eﬁ‘i umlat(HéRHeNglmnf)%EQde
viability is checked\gjds4he cell nunber adjusted to 0.3 Mo/m . Meanwhile,
PBMC as effector cells are prepared by density gradient centri fugati on

t he

(Hi st opaque- 1077, Sigma # H3889) according to the manufacturer's @r ot ocol
(washifg steps ) at SadysEHUER é[{d‘%%ﬁ compwises Waheheavyebapgyariablénper and
viability is checked Rafid H€DRIH rdpivbef SEQIDNE@D 3, @ BRI @égibn of OO

Sont i ut ed ant i bogy BE ARE4 aﬁé gkﬁa‘k@?reé%#ﬂ?f A TICCEL B SN
the target cells arel@xelmllvwmauRedbrrmnea QIDR3NFegquufSIEQZDB\IBeE6,|mg) at a
concentration of 10 F%e%i&pypg%gll\ﬁ Ig@rﬁtf% éﬁﬁ/lisr g{b fjeous

co cu I's

| ysis, determ ned by g rget ~and et ector ¢ w thout
anti bddy and t he nHX|N@128IOy§|@R blf@“m ﬂ%&EQQDlN@(Qﬁs pabn X- 100 |ysis of

target cells only. Thginladf drﬁlghﬁl%mgeﬂtefdéh}pqu%rtﬁe Akavy @&in viridble

hum di fied cell incubator. The Killing ﬁsﬁé?ﬂ é el assessed by
measuring LDH rel easdlomaiht GHRHE A 9 é? @ftﬁl?i{ iTE8PY OBet ect i on
kit (LDH Detection KISEQ ROoNG® 3, &n&é@ﬁl@ﬁir@@@o@mm IDANOh®2, nmdtd get urer' s
instruction. Briefly, rnat ant eac wi th 100
n substrate fromthé‘gﬁ)?ﬂai"hv %ﬂ%‘%%‘l‘lenéﬁg e%%?%étgéﬁwggl Ate. The
Vmax Val ues of the suli3R2htregion ¢HSBQIDrNEQC34, @ndla§la1élbrr¢glmedf$EQdD ELI SA
reader at 490 nm for \g4. 4g¢ast 10 m n. Percentage of specific

anti bodynedi ated killing | s calculated as follows: ((A - SR/(MR - SR)xl 00,
where A is the nean of Vmax at a speclflc anti body concentration, SR is the
mean of Vmax@-of kRdisseiticantibedy spuhagtoglymkchaageizedda thads vimax of t he

maxi mal rel ease. Exanple 14 In vivo efficacy of bispecific Herl / cMet
anti bodi es in a gubcuybRMasUEtigeNOHidiid mtﬁlﬁed:lﬁult}hbiadmgrta@rtbme HG- | oop A

subcout aneous A549 nodel .. coi ect d W L . aracrine
activation | oop for col\%)fjse a@’(ﬁ %ga%abkgegorgglg\% ?qugﬁ(glle (‘Zln?he cel |
surfag2e. A549 and M NG: bearldsasalrélt nhmnwamté@ldmndmrthssmdm@féém IBul ture
conditions in thel oga}ﬁd)tfmh growt h phase. A549 and Mc-5 cells are

injected in a 10:1 ratio Wth ten nmil]ion A549 cells and one nmillion Mc-5.
CelI's are engrafted tsaidsesendyntigen-binding siicsperBpallshiadng tAftMdet t unors are

establ i shed and have dbfRgiRefastheal ¢ ehﬁﬁv&%e&&ﬂalmtﬁe sdfuetcedfSEQ @t ed with
a | oadi ng dose of 20 od e ang then once y with 10
ng/ kg of anti body / rh[g(g ig“ a&ﬁ@sﬁ{/@ﬁ u{géqagperéégadp S[eﬂﬁ“?f’éeg and ani nal
wei gh2§ are nonitoredNOn6;maral lel. Single treatnments and conbi nati on of the
single antibodies are conpared to the therapy with bispecif c anti body.
Exanpl e 15 In viyo ef t dies in a
subcut aneous xen: gr af %dﬁﬁg@éﬁ%%ﬁgﬁ%grggﬁl@{ﬁca{&%f\‘ﬁ%pﬁ% Eslﬁ ciout aneous A431
nodel , coi nj ected wi temprigesascayy chain ypiabde dorpaindbe sqquencerqfvBQ HR | oop for
c-Met. A43 1 express NOMt aftfas¥iht cRdin MaFAbIOBombhi the€kbdquehed SFSEQ M3 1 and
Mc-5 cells are mai n}ﬁénﬁzdmfgder standard cell culture conditions in the

| ogarithm c growt h phase 1 and Mc-5 cells are injected in a 10:1 ratio
with gen mllion A43kaidalebonduaidigendimding siterspbtificdlly atiing taceMengrafted to
SCI D beige mce. Treatnent st [ have
reached a size of 100°™P5G° 2l];eangre %B?ée)gfm%mh?%qg% (ﬁﬁ]t ose of 20
mg/ kg of antibody / Qs a@lddtSﬂllgbmlmnt@am@lﬂ«kynamthe SPQUW#IOQS Bht i body /
nmouse. Tunor vol ume iggngasured twice a week and ani mal weights are
nonitored in parallel. Single treatnents and conbi nati on of the single

anti bodi es are conpared to the therapy with bispecific antibody. Exanple 16
I nhi bition of Ovcar-8 proliferation by bispecific Herl / cMet antibodies a)
Ovcar-8 cells display high cell surface |evels of Herl and nmedi um hi gh cell
surface expression of c-Met as was independently confirmed in flow
cytonmetry. Inhibition of Ovcar-8 proliferation by bispecific Herl /c-Met
anti bodi es was neasured in Cell Titerd ow(tmnm) assay after 48 hours. Results
are shown |n F| gure 10a Control was PBS buffer EGFR ant| body cet uxi mab

o T  r r
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or trivalent, conprising one or two antigen-binding sites that specifically
bind to human ErbB-1 and a third antigen-binding site that specifically

bi nds to Worrar/asif#et. 3. The anti body according to cl ai RCZ/EPR@0AE2063 i zed in
conprising a) a full length antibody specifically binding to ErbB-1, and
consi sting of two anti body heavy chai nsyand two anti body |ight chains; and
b) one single chain Fab fragnent specifically binding to human c- Met,
wherein said single chain Fab fragnment under b) is fused to said full

I fength h ﬁnti tsody ’I:hlédﬁ[spa%iﬁh’i m]g)oﬂsapgécg)ecliiﬁglnmeemm at tg hg, @haﬂbteNEed eifni Pus

of the heavy or |ight. chain of sai e ntibody. 4. A bispecific
ant i body speci fi@ Pﬁmﬁiarf’d’f]ﬁﬁmtr(gg‘ﬁﬂr?&xg(l%} 8§$£%§c¢?ﬁ§mn c- Met conprising a
first antigen-binding site that specifically binds to human ErbB-1 and a
second ant i gen- Bihediisppcifict antibhdy as@edingite gldip bimébischamcanrad i thaviseid
characterized i . 1) L Wl J = b NAl I i i the
heavy chai n var {aggpg&yd%%gga%ﬁ a:‘;gﬂ I gﬁ&éﬁ‘phg%%ﬁlgg)%l\%% 7?{9%h%c%%26|—f|nr egi on
of SEQPID NO 1ducospavithirosrg phgas ghain iv> Y lpweno 19, and in the |ight
chain variable domain a CDR3L region of SEQ ID NO 20, a CDR2L regi on of

SEQ I D NO 28, amndnacléoRcid dneddifp a ®lispSEifclabtibédytddcordiri toldRlim I ®gi.on of SEQ
I D NO 22; and said second antigen-binding site conprises in the heavy chain

vari abl e donmi n Hregjon of .SEQ ID NO 3 a.. H reqi EQID
o 31, Candh ceiplmpRGRaL g g Saseriane & R PRI A0u e

vari abl e domai n ci@BR3b 7r egi on of SEQ I D NO 33, a CDR2L region of SEQ ID
NO 34, and a CDRIL region of SEQID NO 35. ii) said first antigen-binding
Site comprises I phinfeaid CBiHAReBh AbbRAIMOT LM ODREHNE AeffleofSEQ | D
NO 23, a CDR2H region of SEQ ID NO 24, and a CORIH region of SEQ ID

NO. 2510 and in t K8N§ght chain variabl e donein a CDR3L region of SEQ ID NO
26, a CDR2L region of SEQ ID NO 27, and a CODRIL region of SEQ ID NO 28 or a
CDRI L regi on1of Abigpédiidahtiddyancbrdmigdo shirand tantfogha tteatattinhgf canter.
conprises in the heavy chain variable domain a CDR3H regi on of SEQ I D NO

30, a CDR2H egi f 1. I } 32,
and in the 1'% htﬁsghogia$l%’gﬁﬁé’t%ng%ddfn%qcﬁpdggwseﬁggoﬁfog?hecé)éaalﬁ%tk% “303, a
CDR2L regi on of asEalitameubiordhe trgafeheat gDRINEer egi on of SEQ ID NO. 35. 5. The
bi speciflc anti body according to claim4 characterized in that i) said

L i rst aﬂt I gen: b!/(‘gx:lém%(ﬁ bt ﬁ-ea?%ﬁt bt padidny sﬁff?%%oftﬁcﬁfégﬁgﬁ a@ﬁﬁﬁgﬁﬂeﬁﬁ _aarS] :

eavy_ chain variabl e domajn e sequence o0 . and, a g

chai nl¥ari abl e &&P&Fﬁﬁct%gtgfb’q%ﬂ@n%@ geys pongo apatiegf ip g*ﬁi“(?%@ifﬂ%‘

ant i gen- bi ndi ng tedatreergpeci fically binding to c-Met conprises as heavy chain
vari abl e domain the sequence of SEQ ID NO 5, and as light chain variable
domai n the sequence of SEQID NO 6; or ii) said first antigen-binding site
specifically binding to ErbB-1 conprises as heavy chain variable donmain the
sequence of SEQID NO 3, and as light chain variable domain the sequence
of SEQID NGO 4 ; and said second antigen-binding site specifically binding
to c-Met conprises as heavy chain variable domain the sequence of SEQ ID
NO 5, and as light chain variable donmain the sequence of SEQ ID NO 6. 6.
The bispecific anti body according to claiml1l to 5, characterized in
conprising a constant region of 1gd@ or 1g& subclass. 7. The bispecific
anti body according to claiml1l to 6, characterized in that said antibody is
gl ycosylated with a sugar chain at Asn297 whereby the anmount of fucose
within said sugar chain is 65 %or lower. 8 A nucleic acid encoding a

bi specific antibody according to claiml to 7. 9. A pharmaceuti cal
conposition conprising a bispecific anti body according to clains 1 to 7.

10. A pharmaceutical conposition according to clainms 9 for the treatnent of
cancer. 11. A bispecific antibody according to clains 1 to 7 for the
treatnment of cancer. 12. Use of a bispecific antibody according to clains 1
to 7 for the manufacture of a nedicanment for the treatnent of cancer. 13. A
met hod of treatnent of patient suffering from cancer by adm nistering a

bi specific anti body according to clains 1 to 7 to a patient in the need of
such treatnent.



