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Clinton, M n@lghﬁh@?h 27’{ ]}Qﬁl%@j}?&b (R90E). dhis fpoteiny pq;metq; Pt bhddmragps tlpad 11 from the
extracellf1&|db@id fagov&u bpi mﬁqmeett&mﬁ\m@eqa&eé elwde@lby ilkrdn®, CH2; Ar is

uq?h}ti Hﬁ msr(f I‘ rﬁ@r}lsalégol%}xtltf%rlu%gﬁcélﬁvﬁ no}ﬁm{) % X—hiq?r?éerexpressmg tumors is
suggested bbbt plisereatips thatr @ sgm¢ HER olvefermersitdhiemor ol the ongits tis prgpeséd by an
unknown xlleltlﬁf)ﬂr&@ase @%Qﬁlﬂoﬁg&:mtg@) to ﬁlelg}l ‘truncg'éd' ﬂl%&%%ss@&ged rg: ptg‘} "(sometimes

each i s i ndependent|y chosen from hydrogen,

Cl- 4a|ky| Rl and R2 are the sane or different and

sel ect ed independently of each other from substituted

or unsubstituted benzoyl, thiophenylcarbonyl,

pyri di nyl car bonyl , pyrazinélcarbonyl,

pyri m di nyl carbonyl, pyridazi nyl carbonyl,

di hydr obenzo[ I, 4] di oxi nyl car bonyl

benzo[l 3]d|oxolylcarbonyl phenyl C 0- 4al kyl ,



di met hyl am noethyl ; or Rl and R taken together with
the nitrogen atomto which they are attached forma
wansushiséizo ut ed or at | east nonosubstituted het ecomgedoe/004926

sel ected fromthe group consisting of piperazine and

di azepane; wherein the substituents are selected from
referred fohgs agrs@gpar@dﬁglkngqqﬁ RSP ﬁ%hwlublq qxggyp]b.gﬂﬁ élﬂlg)qm (also known as ECD,
ECDlostcfrlpfdsyor omnet hyl phenyl pyr| di nyl, thi ophenyl furanyl

?F] w1tg%‘ihey hER recgpqprs q of th nBachJlﬂg hgan ?%%u‘{‘" ré[nders the HER2

above note
intracellylay chqpebeang- hseocfa@mqgwplnga const1tut1ve1y active tyrosme kmase It has therefore been

postulateh'ﬂﬁﬁﬂ@bﬂ)de%hl& 3ftﬂé HRRRD créreY b donBRRMEMY dctidd reddbrotthdiBdnhivtb i deliver

srows s A 4458 oSt 8 Pkl 191 CHmb o DRt pgpi o
2004/02476@IAIL (hiriadrhanyt alet hyl ) - benzami de;
NaeQ &ﬁldmw,y&,am e ?hbw@l a%nJalyuwo@ Dol fiaf JaHQM:Qrimase (e Bexpress

-1 Hindol -5 benzy h‘ benzan de
high leve&if{f P2 fiaMet %%Prﬁéi?ﬁ“}ﬁ/ orst 1*}39105“6 21 Pw%wwdf 20t A BFSDRI] feyg! pan only
be determmigkdlby Bveytbrj bloenzyl | - benzam de;
4-fluoro-N-[3-(l Hindol-5-yl)-benzyl]-N(I|-nethyl-pipe
ridin-4-yl)-benzam de; thiophene-2-carboxylic acid
Summany of the [nventien| . 5. y| ) - benzyl ] - (| - met hyl - pi peri di n-4-yl) -
In a 3 @@rt, hbinophi@tenc2nCamndmg Ydr imhibaia g EtER2 sheddmg comprising treating a

-ni peri.di
HER2 ex%%ss&lg lé?gvglth% ng\lrri')_('- n{e%goa)r%%% e(}vlé/IP? )élj%y I a(r:l argl n déf}ectR/E % 1r(h1b% HER2
shedding( 2. dj net hyl ami no- et hyI Y-[2-fluoro-5-(1Hi ndoI -5-yl) -
In a&ﬂl&i’di,yﬂe]mvaﬁﬂoﬁi Provides a method for reducing HER?2 extracellular domain (ECD) serum level in

a mamrn%* coinpr%mé [alztermﬁ mIaSrl etglflo?foitean%glllﬁ\éj A/nlta)gc_)nps?{(])%l}{al nla_mlr\nl-al( iln an atount

Cffec“"emf(?‘i“@%tﬁ@ﬂ%‘??c’%@ sup.loveip e manmgl| et hyl ) - 4-f 1 uor o- N-[ 2- f
In ydt bhEHRr Aapett, :l‘l'nétllan(i’(ir'trga:tl)iﬂ,r JancePR A Z¥njnald €f@vad¥l Aich comprises administering

a matrix EetFIFOBrO%ase R@fig) ag?_mst ta 0}16 ngmmfll)ln ?Jnyarmoant eff@tl t%etaththﬁ c]ancm‘_ ( 2
Alsq, ng/myqypqnmoppeqns :ymeﬂ@[dfﬁqx|t1)aa.t1nbeﬂli&mhi@@or—re51stant cancer in a mamrnal
compns1@ daints@teBnd\o f1d InEnInMQ 2 Qradix (Irle{'ahépmge (v dred26i W ah 2ot erfBive to
weat the %Q-pl peridin-4-yl)- benzam de;
c4 ‘Zif‘“ f'uor o- N-[ 4- (1 H-i ndol - 5-yl ) -t hi ophen- 2-yl met hyl ] - N-(
In y€@ 2 pyther @dppadithe-ihvention wialvy to)a-mebembawdletm_g adiE2devel in a cell comprising
exposmg(tlﬂa kil WaERAR %ﬁﬁdp)o‘teas[e%MMP?@ﬁa@org’sﬁ fl aklérh&qgﬁ‘ec%’vé/ Jo )[e_dp(%%)bbg HER2
. -(1-met hyl - pi peridin-4 am ne;
level. Nt (4-f1 uoro-benzyl ) - I\I-[2 fI uor o- 5- (1 Hi ndol - 5-yl ) - benz
The iphdntidd alsicondérmatnipytiod eftdirgmeis (or Brogrebsigrebmy@ising evaluating MMP-15 (MT2-

MMP) m(al sar@;ﬁ@ﬁ‘ﬂ é:ééﬁéep;[agenz ngrgg Elev%tex Mﬂﬁi mé\)el'c(r écu(rxltﬂg(ﬁ&tep @1@ Eexxlar)t has an

E\{ | uor o- 5- -5-yl)- _benzyl]-am ne acetate;
elevated j5(EERARHAYE i %ﬁruévmﬂ )md@f wﬂd*aw&mpr[cbm(a} PPHE TG}y
MMP-15)levply(privelin Re @ielyik aad) kel dluated @niamatee add i dskdio (deRELpaaites with a poor

progn031s 01f Qi ablé i é)ox( Jth:Al G\Fq]&' 5@%&0)12\1% mxe d;QGe%Ps ganéél fiRhD Xilsylla_ybhék

yrrolidin-|-
exPreSS“’ZL»aMPl!n’fBﬁa‘i‘Pnl\Pr %‘V‘(tlowl?oﬁd’ﬁlfq%’lyfﬁm@u?‘%ﬁm?my PrastPhidationN: (| -
et hyl - pi peridin-4-yl)- benzam de;
BriefDes'\clEi Ji-a B c‘ycl o[2.2.2]oct-3i?-yl)-4-fluoro-N-[2-fl uor
=o- =yl )-benzyl ] - benzani de;
ﬁglrrq‘: hirioéles @ schengetie pidbeyiitli lengschER2 protein structure, and amino acid sequences for

Domains [2v {SEGQDAAR1(4, Hsﬂe&ﬂ:&kr)‘o@ 1h¥ kdtraRBNEN o hnaif he ¥t Ny - pi peri di

%‘“gur?s@ag%%?%”shw?%%%%ée@”;%cesooiwzﬁe@llgmwﬁzpwéﬁ@a?No J
and heavyichaid (Eif. PB a8HQID;Nop§)r eghexzivatye - 3- car boxyl i ¢ aci d
E1§uris'354%@3135s'h$»l1 mé 519199 l\ 1d55e%|e1)cem Bt,zréﬁh]mag L%h@ala{;%ﬂ?w %IApﬁd @ NO.7)

4- car boxy

an heavy i 0 B BYD R SIDRsig o Epoyh fosadaiigpssgrap e

n- 4-yl)-amde;

2, 3-di hydr o- benzo[ | , 4] di oxi ne- 6- car boxylic acid

[2-fluoro-5-(lI Hindol-5-yl)-benzyl]-

(1- nmet hyl - pi peri di n-4-yl)-am de;

N-[2-fluoro-5-(I Hindol-5-yl)-benzyl]-4-isopropoxy-N-(

| - met hyl - pi peridin-4-yl)- benzam de;

~ O Ay



N-[3- (I Hindol -5-yl)-benzyl]-N(3-pyrrolidin-l-yl-prop
yl)-4-trifluoronethyl benzam de; pyridi ne-2-carboxylic
waeHm/086730 PCT/US2006/004926

[4-fluoro-3- (| Hndol -5-yl)- benzyl] (3- pyrrolidi n-1-ylp

chain an{ 1%8{;{ c.’)léifn e fﬁg 25;%3 rﬁﬁ?gllgﬁg ﬁar??i% in&gﬂ%?ed form). The carbohydrate

moiety is-aitghgtp Agl 398 pithelhegy gradpy| ) - ami de;

| Aﬂefnws-inqmﬁﬁlm éna{ neiwol, ophen- 2-yl met hyl | - N- (3- pyrrol i
-4- trifl uororretv?/l - benzam de;

%L 54‘“?%‘ fles “ﬁ‘ﬂbzl“m%b ighiitqnief GERAEF-Dshodding fnyl HERRoyepexpryssing prast

cancer cedli lmesl (SKABR3pMTY14) eoniparaith 8@ioldiapiedidg breast cancer cell line (MCF-7).
r
P% 6 lﬁﬁsgge%f lfe?e[}l@?f%ﬁbf ﬁEﬁ%gﬁh_e {-IE 2 E(f‘l?1 leﬁls 1? 51 IHIE&Z trax]s%emc
tumors (i%‘ %Q(Zé‘lrpwq )rastualm -éensmve and Fo5 tumors trastuzumab-re51stant)

Rig[ Adepibtkht Reb@by Bed/th )dmtdm BRaReddasy.| met hyl ] - N-(2-pyrroli
gil g IC]usXLteSf;(peylm nts Whllcﬁl demonstglteg rﬁ?%ctye hal? propertlrys gf a'metalloprotease.

car
?‘4~9(5|h1’¥s| %H@FmSOfWMESfIWMTVZi@RZMQNwHP cqlingpy MMI-1 5005 meahdidate for
explammhT ﬁffﬁﬁydeé betvdBA ©A282 tumors which are trastuzumab- sensmve, and Fo5 tumors which are
rastuzansh k3 &IH—lndoI 5-yl)-furan-2-yl methyl]-N-(3-pyrrolidin
astuzumap Tesistagg |)-4- trifluoronethyl-benzani de;

Kie{ WI‘(ﬂeH& mﬁ@dlon Betwdel fdghRP-agd MMPetShy | ] - N- (2- pyrrolidin
Fil - 1M lsho@s W&Qcﬁdn%%b&l%%m&@%@ Yd ﬂi&l@ﬁiﬁl’o@ ALY 5 Cpifrerences

between QCI%QZ :ln? Fig airedphexg_l %&t Pﬁgllff):rentgxmualépg of mltltgr}{sl t]o MMP-15.
Ng [14-\1(ulst1%ﬂltes sraelic ﬁutyioysfbumn a'A’MMTyHHEI b gbrit\mic2 - Ty Bdq@dnted
I 8N
sheddase sike- (g;%ﬁi htlys nz)sé |4m1& {ybd é\vﬁ@ (RPN, 2 y%)mst(% D NO. (zg,) Fos (SEQ ID NO.
26), a“d%L3 . CHP&% YRy | soni cot i nani de;
Rig |14 d¢plided-resnithalf thd mylttz)o-sﬁdddzaﬂas%y YEDHRRIYIOIY NG BapRydstad fofkhd
catalytic chma}»ﬁL oﬂ%ﬁpxk )MMIS @({] l\/ﬁ\ﬂi 1 P 5 The ueRﬁegfor tte:ﬁgl 111;_;&&3 6rg

e ST TSN S SN it R A B SR 5. oo MO0 B o

31), all oagi(YEQ ID NO. 32); and for the HER2 ECD C-terminal site (SEQ ID NO. 33).
1%3 A}E IHQFaQs éstgt A_i" ekﬂggx%nt §en¥)l‘u)tra{pn% Wﬂ’ 15 cgoes r(g? cli %lheﬁ-hﬁ( ecegtors
The sequqqegs éerF‘T“EFB‘F"E% SSAUECEVAAGRS 02 rgrismerphsane gorpaimry HERPKEEY T NP 56),
EGFR (SEQ @) NO435Y, [HERB (SEQUD IN@NBAJSHER4 (Jma) (SEQ ID NO. 37), and HER4 (Jmb) (SEQ ID
NO. 38). N-[2 fl uoro-5- (I H-| ndol - 5-yl ) -benzyl]-N- (I - et hyl -
peridin-4- -3- trifluoromethoxy-benzam de;
[@SW&MP@ l)é llhngthcf@p&@%zwlgfenzw ]-N-(2-pyrrolidin-
Hig. 16 deioRyatps dnSQRtiGak WRIGHhdl&ied p9SHER? is constitutively phosphorylated, but

musthetef}hjf-nﬁ%ze Wlﬁ](}‘F.%}{?)%O oﬁva(t:COri(lgglamsd)e/l ) benzyl ] N- ( 2- pyr ' 0| ! dl n-

g [121811PW ME-13 RNAHPhlmtdldRNSI)yﬁd)lcebEB&%/EqD Heqdhg pyd 96 HERR lavels in
SKBR3 ahd 3147 £ty | ) - 4- tr| f1 uor onet hoxybenzam de acet at e;

l!}%/ %111 ér'_tevlo]w trﬂs_n(zim%{lqﬁli? ed é'lioaglrlliﬂmlti?n n SS)I?P)RZ% CngIIﬁ 1%{;@51@‘:19’[‘
inhibiting dER2 sheddimez i ne- 2- car boxyl i ¢ aci d

F[1g2 14 (he‘rlﬁﬁs@atg’s tﬁ.’Jt th'bi‘ﬂgrp(!f néfaﬁé&ot@%@é%t} ln(Fjos %BQM’ tur%rp[%{idcgy HER2

Sheddmg%’d[‘rﬁ?‘bfq%?glflol{%le‘(eﬁ net hyl - 2- pyri di n- 3-yl - pi perazin-1-yl m
Rig. PY/depicts membyhs| of lhb'lmntﬁd mbt&llo@ﬂ)&:’hﬁieQMMP) family. MMP famlly members are

grouped ag}:oid gfécll C}ré?l[llg t§1c aon(s F}se [nt %%gegarr%ef’llgél pre%omalx P)RO
domain; %T[ %tafﬁla%msH(mlg Q“PPW omam B fugip-clsivagereanseasus doyammFN

ﬁbronectn@ﬁl&)dbl}xalﬂf@[l}éiy]:ophd‘sbliaﬂﬂf@in@slta&ﬁ&h&t €M, transmembrane domain; Ig,

1mmunogl§tfu§u_1 11{(/erd:(5) gm ;lf)srel%F% {%%F:ollagcclagzi( a ogxap I perazin-1-ylmeth
5-{4- quoro 3-[25-(4-fluoro-phenyl)-4-net hyl - pi perazin
-1 -yl met hyl ] - phenyl } - | Hi ndol e;
[4-fl uoro-3-(2-furan-2- %I-4 nmet hyl - pi perazi n-1-yl net
yl)-phenyl]-IHindol e;
{5-[25-(4-fluoro-phenyl)-4-nethyl -pi perazin-|-ylnmeth
I] ur an- 3 yI} IF#lndoIe trlfluoro -acet at e;

I T 1

5-
h
5-
y f



Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl,
pyrazi nyl, furanyl or thiophenyl; each Ris

wonadespssdent | y chosen from hydrogen, nethyl, ePOyius2006/004926
met hoxy, fluorine, CF3 or OCF3; Rl and R2 are the sane
or different and sel ected i ndependently of each other
from benzyl, fluorobenzyl, fluorobenzoyl,

Detailed@bcdip@drant i\Hrcferr iR ENZ OY | |
E %J yaromet hyl benzoyl, fluoro-trifluoronmethyl benzoyl,
?uoronethoxybenzoyl t hi ophenyl car bonyl,

E&yq’tprms rfye}tr@alp%@lgg;pteasgw d\gMﬁylpegearrbfgﬁy R protein which is a member of a matrix

metallopﬁ)}éﬁde TQMMPN(! &ﬁfnh’@ Héﬂendelﬁ)ﬂﬁ Zldé}ﬁa@dfl GBIt ORI, herein includes the

repro| rqte1 ber}zo%g };3 I |fC§ eﬁig ljﬂ 20 f MMP
prepronr i R LAt b BT S SRy 20 BssibPEgrpgpe of MMPs vt
various d@m@nsg]lvﬁﬂfsyike revigpad i Veageraa|NRill& e24l.aliaek gnd Metastasis Reviews 23: 119-135
(2004). aza-bicyclo[2 2. 2] octyl net hyl , Nnethyl pi peridi nyl,

iperjdin N- et hyl roI|d|n
gy F‘FIB[W?IHT%WCHMW |or yl}gy hEﬁBlﬁySI aé\(ﬂ}éﬂ} ps defined above, where the MMP is
capable qf Peingrttaatiedty b piﬂl(mpylbl;anerm dirydr arirRoabtaynk (TNRImain or a glycophosphatidyl
inositol (@PH%CM' ﬁmggéfM—Ml\@E arRl:]'ochlri)g Bgnsﬁl%lggle E(Qrga% dlgﬁa{onrixn%lutgpMTl-

itro are attac
e OIS 0t POIVE QTP Tk MTEADNT FORGAQTMTT AR MFoblr Byt MT-
MMPs agbdraitity@ Pl anolr inhled gV DAUIMPAMBIPSIL7), Agl MT6-JAMPEMAMP-I3E MWE-15 is the
pmknaghﬁﬁﬁﬁqg%m wherein the substituents are selected from
roup consisting of phenyl, fluorophenyl,
tW? r 81n MMPy%%ﬁ@wwnympWHmnﬁ §escribe Hic SIS PraRTgFin NPLIOFH in the
NCB1 dagibe,tribyire prEéﬁﬁEﬂﬂlpﬁﬁngOﬁmﬂbQﬁB@BM@ mrédnlamwélth@ vERARPEmOhhereof.
Known ssdg{rzﬁes? —g%in%_ludle lcct)lp ﬁb?‘orr]lgctlll Idﬂ4£ (%rr]n%lemerx l\gPﬁP 15 is upregulated

enunerat e
in some q@"ﬁ@fﬁf? prepgEresipn W‘V’Wﬁ@i‘?_ﬂéﬂ enfnges Jumrjgiin yagipd anf[tuniqr celligrepthhy |
ACMMVENAtaLonRt” GH 20 BeRBihAD Vigds@EdhbOF ih@@sres to some extent with proteolytic activity

of at leas{\bng #’ﬁhl L{,Of (r)ab e@nZWP N-aéon ﬁselectwg gl%(% ao 8rr11‘|¥hﬁg {8, ¢ oot eel\{llgk’ wlﬂ?"lm}/

g meth e
significargly bfnrhamooor irbips, pher iasporseehs frbthistsivety SDANL (g iyintbisin zyd

metallopibre@¥) thilyl Gkmpld mﬁﬁ%mﬁme&ﬁm mclude antibodies that bind to a MMP, small
molecule](irﬁl;ijblfitlro)rg,r%lge&doﬁepﬁl%%/;ltl)aéx%_\ Mkﬁ? SI%strate nlall-lplegtglaézn?olle_caésy&la)( l_mkl)de tgez ég'lcalytic
zinc of MYIRs Jsofated onteralisiome yxhx)qup §f MBS BIMPs rrleleladidpbbibitrs, Sicly dsRNAE or
antisense MdhWithrs,Nc- met hyl - et hane-1, 2- di am ne;

! 1%1{1‘!1\#@% ngxgﬁzt p‘é% fgt]}] {hlatli)mdj to axéi?ﬂ Hxéergg qasa t%) cs)c|>me exfent w-ite grr(])tzegllytlc
activity of af leht Qe MT-hMEz )Plrefer:{blbl-, ht MTIVI B 2mid goBst ydleetifelyrbands @5 of linhidttd) She MT-
MMP, w1|th]out(sigmﬁ@a§1"1:%/dmcﬂfg9@ 51' 1ﬁ'ﬂﬂ§ﬁn ()(llle} pro@{&srlﬁxcludm ot}g,r MMPIS ’1 at are

| ugr o- | uor o- 5- H- i ndazol - 5-
-MMP small

membranﬁ )Ff.herle@r lEﬁqnﬁ) ef OWT-qun)agonﬁg l]ffglflﬁ z’dxgbodles that bindto a M
molecule dnhibitore pepuddpppdidds tomie SMT-MME sabkaed, admpaplidie elBLh thatlding €
catalytic ﬂnc%f gﬁItTrMIlAP Eiso"f)a ﬁ%&éﬁ%gs‘a% nﬁibx%‘rs(lﬁf@ﬁt M§IP l\% %%%@?%xéjwd inhibitors,
| uor o- L | 'uor o- azol I ¢en
md”“Rﬁé-%aﬁﬁﬁﬁ?W‘@“ﬁiﬁblcyclo[ 3.2.1] oct - 3- yI) benzani de;
A<HIMBAB @ntidonift2is bk aperke @rabifdh to and/or interferes to some extent with proteolytlc

activity oﬁké!%l?g?ﬁz ngt?eéBly,l tge_l\gﬁp—%y rJtagomsg selectlvefy b}ﬁds tg I 0? IEljb(%ls pﬂ\/ﬁ’ 1% vs)lthout

significangly bipdiegte-oRinibiting, oibr @roases (ciufignMdIPs Sthyr|than NSz LA).] Expingles-of

MMP-15 BR4gbdikts inflhide @htib6lidd 113Pwidd t) MFI\FEBEMI;HQIGE&A 1f1ll1M@fsops§‘ﬁ§ﬂeN§\td§s that
naazo.

mimic Mlﬁ%{l#‘ gﬂ%g%gfé\}r n%r}%%l)gl:d% Er)nrgrgc_;}x?eé ?l-)at beri él}?fgtfwltbcezu}é 02 MRI% 15; 150]lated natural
tissue inhibitqr§ HfMEYID-1H dBIR L Soqucleic acid inhibitors such as RNA; or antisense inhibitors etc.

qu @:ﬂe%% RN {egel A M&B&n gm&dnHSf Wial%glblo Ig%él)santb?enﬂll (]s alt\&'n{ol' sample,

yl -pyrrolid yl)- benzam de | uor o- acet at e;
that exceeﬂs tlﬂ? I&P&fﬁ% awwffhe%\d% fcs instprqe fhe AR} in & ngrmyL. g5 @pry (pmpr, sqplg of the

pyrrolidin-|-yl-propyl)- benzam de;
4-fluoro-N-[2-fluoro-5-(l Hindazol -5-yl)-benzyl]-N-(I-
nmet hyl - pi peridi n-4-yl)- benzam de;

N- (Il -aza-bicyclo[2.2.2]oct-3/?-yl)-4-fluoro-N[2-fluor
0o-5- (I Hi ndazol -5-yl) - benzyl] benzam de; chiral

N—[2 fluoro 5 (IH—|ndazoI yI) benzyl] N—(I nethyl-py




each R is independently chosen from hydrogen, nethyl,
ethyl, nmethoxy, CF3 or OCF ; Rl and R2 are the sane or
wdizbdemsersv and sel ect ed i ndependently of each BCHAIS2006/004926
fron1benzy| fl uorobenzyl, quorobenzoyI
Iorobenzoyl | SOpr opox ben

Z
same “SSt“F PPt 80 H‘EP‘WF“B%Z% MP ¢ %Xpt 15) ppludss BrRE trfplegieieagppnt of
MMP-14. rHldvitedovid v ooay bmreamhcd ut \hhap hayyihaadidgedyd which measure MMP

mowuuPMﬁHQEHML&: bonyl, pyrazinyl carbonyl,
pyrim dinyl carbonyl pyrlda2|nylcarbonyl

& H§Bj FESERER”: Zlﬁ)f regepigl IHPtelR brpping kirdsowmiyi¢h belongs to the HER receptor family and
includes EGH]Z,G{E]RZ 3—1ER3QX&1—I]YR&@J69£&B Y’l‘he Hﬁer&Eﬁ(yr'mcﬁla@ RbEY Sdgfdnce HER receptor,

{
and varla%ts %He fg )%C erdﬂaliyeh%ei-ﬁi g/tf)r I%aHX/e' s€ uﬁﬁ%%/%dffl HEB [reﬁe\eomr di nyl ,
ﬁ' ﬁ)é‘lrlqngqh nEIER rep@pmgqqytlsepwep(mcqﬂulangqmam which may bind an HER ligand

and/or dip¥fize ith Qﬂoﬂﬁﬁl it toﬁMJl&QlL, |adi‘p5b\l’1 ll@‘rmﬂnembrane domain; an intracellular
| i di ny | am noet

tyrosine EXarsre(?oHlaP ﬁ aél?cﬁ%jlterlgwal Si§ arlfﬁ% Wagﬁﬁxﬁg’ﬁg Eﬁygﬂal tyreﬁme F@ld% dvhlch

Cmﬂﬁpmﬁwwwk@ﬁ together with the nitrogen atomto which they

8h Sl LR OHER me?déﬁﬂagl %mh' f&cH)fr ?egepg)lf” ?& EJG%ﬁ’SJre used 1nterchangeably
erocycl sel ected fromthe

t ut ed
e sl GG FURTGS O B BF GZPH PPt dpcelishe A1 (1987,
includingsvabisit fotruselmtesf @o delli@aived FGRRMS tnBRnGheud ol PGS (FKA 8G:4007-4211
(E@m)phenyl quorophenyI trifluoromethyl phenyl,
E%aldlny| thlophe furanyl and methyl. SpeC|f|c
mfsggnsoﬁr E% I’f‘ﬁ% "’W ysg 1ﬁte1pmge§1@b)¢;@e1rbefnd fefgr & human HER2
protein dexaiiied iforexdmpit ih @btz sy PNASTUS A BD:6493-650161985)Sh&€Han@$noto ez al. Nature

I
319:230- EEQl[ !lé%%ﬁ(}erlgléaﬁﬂé %ﬁcemssu()jp umlber %(033]6)3) %s well ai \jan?\rl_t g)rerrrl]s ZthelreoquucRFs di
alternativelx siligyd forpns Siese) ef O B h%( WéPr@éﬁﬂB?ﬂ))de and
Nerbid ~(ERE B&ﬁﬁkﬁmhﬁﬁ&a@l@ lor mb)ECbe RIYd th 2 Nmk!tﬁﬂ)? HERNhatN oufdide of a

cell, elthgﬁxgcnéé%ictg E?@%%%F ahe or m cniculg on, IXCgL‘dfng?'ﬁ% egta?xcrs%r ghongfﬁltioglgjrsnt the
extface“\éfﬁ derpadt of HIERS ey coerm@%eéw dOHIanlS dRendiel (awiadil rreiftes ffm thoirg] -195;
SEQ ID RO Hokrail It (e QE0 uiteds B5m fa6eMub 819 iﬁ%IDSNdilQ)V*ﬂbglaﬁJi‘@ (amino

acid rem&gsl floovgb)ug@%g§ &Ebiﬁ RJIOS% cg%%tglaelﬁl %nncBellcgiﬁegP ge% ér[kc))gltahaqt 489-630;
SEQ ID hip:4) @Slétrv@nlybeﬂng Vidhonioished paplide).clsk Gm@phemi yWiol Gair 110493303 (2003),
Cho et alPVHAZANYIS6-760LERY, Eradiin LAY QJQH@FW«JZZ 5376 (ﬂ){)gf QASDwman ez al. Proc.

are the sane or different
Natl. Acag%t 3 %I 7% égw%eﬁﬁgﬂgﬂéﬁﬁr{ﬁmﬁ“ each other from benzyl,
H¢rmr‘ BERhsheddingf tefgo toblene ofialsolutgd dxlraveltudd esnzby(ECD) fragment of HER2

from the &h ker.ahe Q(Z,éﬂy,\!vhxch 'e?p@e@!e?ﬁ@ﬁ @@&ngééhmg ay be caused by progeolytic cleavage of
fluoro-trrfiuoronet % TB Azo ﬁ

—_— I’E]thJfR:uororreth benzaoyl ,
cll s iR 3 ot RIS SR EOYISeeH BB oy e ol ECD b
fragment fiigneofalian ¢ ceadodivyyeh altgmateazisaipk.car bony|

rs]lllem[-ﬂkﬁ] ye'r&l?i@f%?ﬂi/ Jaeantﬂ?(er ‘39:& B{}yélﬁegd% pl?ééan’t in the serum or circulation of

dr oben |0X|n car
a mammaj, eﬁ)ﬁlblf\iels gindqe Gy@(lﬂa? BRI ipphmq‘uﬁsl 1@%*%@& Shpw@pqqu,qed mNﬁlegtﬁg/ [Clin.
Chem. 48613 8- 132@@0d2p MbliZa ezazloabzyllsancazaas- BBe7y35h (fod2)2s.8 e Wb, 4,933,204
.QC eri n
issued Jm%%??(b)&%/ gAO@F/O%FZ%@%lS?} J X rﬁr?%\lcy(lﬂ %prpgtgl)llt:g}ﬁb %gl? uﬁd %c?( 58, 1995; or
Sias et al. d‘ Iﬁzézytizctﬂlz\/ﬁf/qods 1&8 ﬂéﬁ?]SlPQ%yr rolidinyl,
HNre, r‘bydvaycr sih&i HEiazr%Mhmmﬂefers radlz[nramohr@ b WdaTRIRA ¥} HER2 BCD in the

serum of zp l¥{n¥]n%| % 20 ai?)ﬁgxf?/exceﬁ:ﬁ%é rz%i?ing :[:‘{c]e 8@1{1 ﬁlg%/elr%ﬂnormal mammal (e.g. human).
Elevated Hlﬁliﬁéiqiﬁﬁelam lgvelp maypsptrelate withd poanmlogRodisak&decie gk dpedsivaetsho

endocrmett}llﬁipﬂénﬁ E%ﬁfﬂe@ﬁy@%aﬁ&t%lh%@vaﬁ&@ el &u@f tached form a
stituted or at |east nonosubstituted heterocycle

nsu
R PBERIE P HRRE B CCTHS PSR ked SR peeinn Seagrly 195 s
di azepane; wherein the substituents are selected from

t he group consisting of phenyl, fluorophenyl,
trifluoronethyl phenyl, r|d|nyl t hi ophenyl, furanyl

and met hyl . Exanpl es of cénpounds of formula (I)

falling within the scope of the above noted enbodi nent
|nclude mnthout any I|n1tat|ons the follomnng

e o



5-[3-(4-net hyl - pi perazin-1 -yl met hyl ) -phenyl] -1 H benzot
riazol e;
wo-2peb/0867130r 0- 3- (4- et hyl - pi per azi n-1 -yl net hyl ) ponaisgiob£04926
I H benzotri azol e; and
% -fluoro-3-[25-(4-fluoro-phenyl)-piperazin-I-ylmeth
a membrgrie1boysy étﬁk/fff}gmm“ﬁtsh Y Jrisefian) @eavagp Ofafulb'ﬁ%%fhr%%@@v P @xgleps or sheddase

(Yuan eral: @@pindiipresswabild Rubpiaaf200117am @@E)C ﬁds nf ht e [\/E@ﬂ as&nlﬂ@sr 000 and
may be pgxﬁgﬂo?ﬁzfted (1{45]1 d&é gttal %Qcte;h eI:sea C?;g‘?l 'R {% {JEE' hasfbeT:nI 8und H] some breast

oun
cancer Sag{ﬁ{ﬁg(qhtliﬁé‘ﬁ?ls@t ald@fwe«tre?ss ﬁ@ﬁh@]zé(lk?%lﬂ betvveen X and Y X

B? e@vﬁcd p¥5 leSel’ GHE;eanZa el MB@S ifa cﬁcéﬂ&ﬁil that @&:@ds@lﬂ; nofhal leSel, for
ophen

r hen
instance Rle f’f‘;sz m a nf;r ]foor rngnncafl%lé)}ls (i:eE Pfotéﬁfgﬂgltilsgue éygg%s t‘g? ﬁag(,)ér dell. Such elevated
pos leve]i Wé@@ﬁd eqqx@titnylvg hgygm 4nd ovdahyethseoge@¥olimet dyElin. @by Research 8:347-

353 (2008¥ Bhrish¥hson RAb. F&%némestlh%lﬁsas”@ Q§98 gifferent and sel ected
of ea ot her. from benz f| uor ohenz

Pngegendent Iﬁ( % Iy
¥ (foreHeh 2 (51? N ﬂ}Ile gs %ﬂ)% ﬂfﬂjﬁﬂded adaes Odiélfl(grdwgnostlc analysis
thereof, incwipre opaonlytieef #ho plesenterar ftlsenos @it hatkdn @rasoyenent of the amount thereof,

and/or arf JnM%’fsQf Ecmu{y tifh tlhﬁ‘éa&@ Q&IQIY}J) J
| uor omet hoxybenzoyl, "t hi'dphenyl car bonyl ,

?qcealpia]ty;[ltd\ﬁtlh bﬁm{ chm,sﬁ} Iog%qnﬁy s eaervmslﬁl)ppor prognosis, "who is less likely to
respond {p yancarhetiapyy buclaaslobmptherapyydr It}ﬂﬁlzy wivhl adEBRR @fbbdy, such as trastuzumab. The
clinical ogfcm&%%%sgiedlb sAf%nqérﬁ) lazﬂy s&:ﬂg s&m/}() I} 1ncl1xd n&dhsealse frei{:I suryival, etc.

enzo[l di oxol yl car bonyl, I ophén thyl -
7083y %T 2efey toeeqeptor P‘%YE%PUB‘% aé91éql<z§fdzfoze>@§|n@etnws PatNos
5,183 88azﬂb;4mwss e wel a@KAhsae &Iy PNASY OgA) 36:0408197Y(198P) R@EdifEIvAYEnt forms
thereof, -1 SOpPropyl - pi peridinyl, Ncyclopropyl- piperidinyl,
peridinyl, N-nethyl - pyrrolldlnyl
Rlleé‘trﬁﬁl IEERPY WI“I@I:‘% hereip P to thpyrpaerspry pellb/m!lmﬁ ¢tiselosed, for example, in
EP Pat AppIt Kebdodin yioeinh}yét al., Pydel )3 Aad )Slmpzmapyd :1746-1750 (1993); and Plowman et

h di met a
al., Natu)gei%e X’hqthgg?&% 1¥: udmtg varlant IE%TS tmarao ﬁﬂc aw%ﬁgf{)rgﬁ &s(ﬂ%st With
W099/15t4ﬁfép\*hhfhﬁﬁb@1§ﬁ2 tli%ﬁ?} to \Nhl ch they are attached forma
k Eﬁ'&lﬂkﬂigérﬂ’l«ﬁﬁ fh@an@z[ po@beﬂu@@ﬂhch@ﬂ% YR bdivi&d }ﬁﬁtrgfeﬁ&Y'ﬁﬂeQ{ER

r n ip Z|ne and
ligand of aarllcuf:ar mterest liler },s é\ nﬁtgv ﬁeggegffgg){n'rut h]?%mcgsiu% 4 g;rl B'Paé éro:fvlih (ﬁﬁor
(EGE) (Spvage equoa |§!Oé GHhen-S41-142-0621 prI@Ny hransfotmiwer syt faytbr, alpha (TGF-0)
(Marquarbitf ek &1l o184, Wbﬁb@m/dm) %{)ﬂu@élﬂi}{ Liso B PRREAMAoma oylge%}{clcyte

autocrine B TR Yoy o SR S1a b o VTR A m % s e
(1990); apdr{ibokictab Mol €HbBiol. AN3FAT-RFFT (1801)D hatacklhbin (Sbink e igience 259:1604-

1607 (19% [a&i‘ SadadDe gl BMQ&H él)}}hd’snﬁegl Coﬁzmwz )19(21'lf7‘.1> HQ%% Qﬁ%%&mfg}" l;u?ermal

sover s (PR B st e PSP 1S ( RADGBFeabin Godit lodibil
Chem. 276:{1495176G0& Bi9$)0ame IKotlwesaliaf al. dHacgeed 152R0t13¢8 (1297 OMdicRspnin (RE below);

neureguhﬁ B kN;Rdi Q)\(@Q'Ealiv%net Ezlh %la&%@@@yﬁ%lg QQJ@[‘ @Hlleglliséﬁ\d{é 8?@5’5 gt al.,

Proc. N‘” b éf%s%h 9‘5@55%356?4199(7)? §3U€9gu15} YNRQR) Barariet gh§neggeies! 8RAFS1-8]
(1999)); abd @tpeb (ER-AY @ardk et AL J.iBol. mhamwz(ﬁ)f%mephem)l HER hgands which bind
EGFR mc‘ﬁﬁL E&.ﬁ RGE! r&yzlm %E dteta\éelmggﬁgﬁe?ﬁa%(ﬁli %})lrg%l[lria rp(ékf 1}5%?# which bind

enyl
HER3 mch%*?ese@@ws HRR ]Fﬁﬂlds @nalde ﬁ;btndmmE%@clm bejpcellulihepisgutia, GB-EGF,
NRG-2, NRG-§, aIRent anaRelegBhsect ed | ndependent I y of each ot her

be fluorohen benzo; enzaoy
P BBy G e By B iy pine product s
disclosed {ory.§. [Petont ipeSt s Bd9ear Mbydhionii keamd y Mudre, i362:3183 0@ ed3y | renawf |
heregulmstlﬁdllfdle Hé?éggm& h&é@ﬁpﬁﬁﬁz QéféguhrF [ﬁ' aQ@ﬁU?Jng C[%f(ﬁ&{?l&l et al., Science, 256:1205-

1210 055 o] G N it b o BBRYPes el Cac: 205215
di hydr obenzo[ I, 4] di oxi nyl car bonyl
benzo[l,3]dioxo|y|carbony| thlophenylnethyl Net hyl -
aza- bi cycl o[ 2. 2. 2] oct yl, za bi cycl o[ 2. 2. 2]octyl
azabi cycl o[ 2. 2. 2]octylnet N- net hyl - plperldlnyl,

N-i sopropyl - pi peri di nyl, hbyclopropyl- pi peri di nyl,
- pi peridinyl, N—nethyl-pyrrolidinyl,
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3H benzooxazol - 2- one;

6-(5-{[(4-fluoro-benzyl)-(l-nmethyl-piperidin-4-yl)-am
waapoornsé3yl } - f ur an- 3-yl ) - 3Hbenzooxazol - 2- one; PCT/US2006/004926

4-fluoro-N-[2-fluoro-5-(2-o0xo0- 2, 3 di hydr o- benzooxazo

benz n benzam
1950 e lsAperatetot e B Rl s ¢ 4L 6ROk B R BR s syt
factors (Q@Hen@@ch®any ki)al. etz B§2:31D6 IRz@9E3 N ssevyrgl igiadt® héuske; derived factor
(SMDF) Mad dr i€k Bk, TRMT. Rkl sHsN2 2 Y{ J3BS, Wkr)aguﬂn [0k D bigofdhd B Bss.
2- 0xo- 2, 3- di hydr obenzooxazol

‘B9409% &I) benzyl] benzam de;

A-"HAR oiner’ NerfiR isdindrebdalch@dsdociated d’irylér)corhﬂ:ri[sﬁg z(t 22X G R3re b ®Brs.
Such corxypqu& ?%@%leaoéeﬂ g(p%Ls)ng txpoeg}%%re]Hﬁechzegtors 1s éxposed to an HER ligand and

droc
can be ISNEtfq by RIS EAniap 9alozed by SHER AHGE 35 descited i wievspief 4l Biol.
Chem., 2692(0:146B1-02685 @ 9B, dir layaehpmb BRDRX &%@hHER dlmers include EGFR-HER2,

e Rl RS RERLRRORRE. st ARG R B Smnvo ppamar
receptorsgompined pyath g 91Iff]3fﬁfr‘§lH@R-rWﬂ#¢Mu?h ay HER Y [HER4 4 %ﬂP}i Penr@oricesuch as a
cytokine Nc«{pkor albﬁ&nttlk EYF130] fayBe dbRated 3an Wb dind f | uoro-N-[ 2-fl uoro

é ccg,/lf San%er or glf)lj)gl%le ﬁ%‘dlﬁ]‘”glgﬂpfﬁofaﬁﬁ RoeF(Prasélon amplification, or activation” is
one whlcN_n( 3 diagpestigyiest yperespeR (igchi@jng over@pressys) HER,-hhy amplified MERefe] andior
otherw1s&ie£hm(sgat@)§&i‘vguo§ oﬁﬂh@%g& hen %ﬁ@é‘l@é%t’or(s Such activation can be determined

ben rochl ori
directly (f\'g %ﬁ ?s%%g%%%l gﬁq ﬂgryéaln |05 %reft ydﬁg 8y &f—nf ?x_pfels%'p@ﬁgng(oz b)bx
<kmdﬂ%&mgh@m®mhy@wo benzooxazol - 6- yl)-benzyl]-benzan de;
cinser ARV iPHRRS RELR: bk ARLV hnARGRY s EHRENF90

s1gmﬁcaxgly {Zug % egs (tf A HF‘P%]HP%‘“ ﬁh@ﬁ?‘fojnpﬂedn%f‘ ngpanfﬁrcp)é Fegi)if the pan'sq tisppg type-
Such ovehyﬁréssxﬁma’rbe 8auyeld by @ﬂba’m}ﬁﬁmmb{y lrﬁreﬂ;ﬁtﬁranscnpnon or translation. HER?2

overexpréména)r (:2&10:‘ Jn%e Qetg /a d%%mlcwg 0?1% 53_%%{% evaluating increased

yl]-furan-2 -% NZ00X ] 2,
levels of @e %gR% ngtel(i Bresept o8 Fb@ S\ﬁ %ﬁfﬁf Ia):e114e ﬁ‘é’taﬁy }nuwnﬁés,toggqnﬁs_tqy _agﬁpyhﬁfqa.
Alternatiyely] ertaﬂﬂltmrliﬂanB myy theadirieRIEOKBR Diveleid addli@ the cell, e.g. via ﬂuorescent in

situ hybn@lz%[tl §i—p Ee% V‘?C9QS/%54I76 8193? %x_%@ Ogtolx% g?ﬁ%ﬂ%m %loltmg lor po y rale cBam

enzooxaz
reaction (gCl%)ZIe IFI%?- éﬂﬁh w?n}ltagveﬁ@tl Wq, lﬁﬁlb(@ ReOpe Ry e ﬁycly]HEfR@r a

overexprd’ﬂm&-oy hehpliBitAtientyQueasifihg shadt ERD; in a biological fluid such as serum (see, e.g., U.S.

Patent No i %ﬁ—é(ﬂ] él{l_]ezlg 81)?202 WX)E%@ 8utﬁllset{e§‘ é%rq 1!3 1¥4 1”8%%&1“ 5f 4ldli g’aré

issued M?sch{ - Py grdgiias e ap &- Lol Westhgdsg B AR (19200e Bkigd frqmi theabavei assays,
various ir-vivo Wdsiye bl Wiajlabthe my sKitted blkﬂ&fﬂié&@ Xt Qdamplg o WRay expose cells w1thm the

body of th% p%t?ent[to an dagnélbogy Ulﬁ{hq% rtlloenra]1 Pabe ed &114\ éetegﬁélg EL{ i{elﬁp eéx!ad1gact1ve isotope,

en Z
and b1nd1w the elgw?({ymﬂyp the patigitigart t}qyp@n‘tem@.geltyhylh)lal aqannimpprradidabivity or
by analyzln} a PilB§ Yakdn- flrom% p@ﬂl@hﬁ’ﬁ&ﬂﬁﬁ?é@bﬂ Q%th“boa%' one

? drthIorl ; armaceutical |y acceptable salt
HEFEGr S1Gh Bt el ab b g o e oriner TERIBHER oo figpe vhi
does not layrgtighenthae myadileveln bf R tedepor proveie mif de@ivoinjeged G fpacandrodd cell of the
same tlssJeWpQUAlﬁlb&dle)s tHaﬁnmlﬁtVI-!ﬂﬁgduthfzatfog | SL(QI\% U%H)Qt;'iﬂlaégegg%dﬁo gicéi caver

" notes a S|ngle bond between X
w ‘°hd0?5§°t€liﬂf?"8‘iessﬂﬁ’mptyFEERéGNFPtOfA B and E are the same or

AlHER@nHdibr” fsrad agenchepd nkefich it HERAcEAGh @ filhefon AE-Qmblsh GTHER
inhibitors Nclu&' nﬁlﬁﬁﬁy da §I ééﬂ:‘lﬁo glﬁ%% ‘or ﬁﬁ%éﬁan% IC%B}_:!ER %lg%{ﬁatﬁn i s

pyr
inhibitors; gﬁf ﬁfqu S@ﬁbgcéqqulﬁ HEHnamgﬁmﬁg &R tmstrhyinasg inhiditdry [FEER?2 and

EGFR dudRﬂyr(ﬁiﬂﬁikl(;Me ?ﬁlﬁtoﬁsr&@chﬁglﬁﬁan?ﬁ)/@ F15A 680 seROR0ISE]E (%Eeeﬁi)r exam]i)le
en ac

WwWO02004/ ﬁ b a%{i]/or a1gffn 5 6ha61?51édﬁt2 (S)Wnter ggfrwrt ?%nslg?fn %vpstregnll slilgnral(l)ng%rlfecules
chlorobenzoyl I sopr opoxybenzoyl ,
trifluoronethylbenzoyl, fIuoro-trifluoronethylbenzoyl,
trifluoronethoxybenzoyl, %@iophenylcarbonyl,
pyri di nyl car bonyl, pyrazinyl carbonyl,
pyri m di nyl carbonyl, pyridazinyl carbonyl ,
dlhydrobenzo[ I 4]dioxiny|carbony|,

T T 1 AL+ 1.1



Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl,

pyrazi nyl, furanyl or thiophenyl; each Ris
wonadespssdent | y chosen from hydrogen, nethyl, ePOyius2006/004926

met hoxy, fluorine, CF3 or OCF3; Rl and R2 are the sane

|y of h h
such as é%l?ﬁ)r];jqfel(g; erat?;I 818 ?IE% gﬁ&a&‘)jr 1s| %gﬁt g‘gr;lldo? Qr;qlld%?eaﬁggégw%ds t%ra HER
receptor. oﬁpﬁctltm(mm pONER intibitooyimien ziukymab geprzapdxybeitaeWBX-EGF,
EMD7zdor geﬁﬂuh{p bRIABD fbﬂﬁlﬁli‘l @Ylb33 EW?JO ‘il\%b f1 MO 'fﬁ?{tﬂé’sl benzoyl ,

th ar
Fi\?f{ﬂ??gg?rﬁ%%qore ’TSFZJ‘-S?} Iagﬂ \ﬂ%héx}i)ﬁb&@%yﬁatlon of a)I/rIER dimer. Preferably, the

HER dinpsiaation ichibitgt ic ar dadisogy, for pyamipld 2 anfiyddg &hiobiNds to HER? at the heterodimeric

binding sgé !ﬂé’r@&f O%%Q%)réf %1 gihgﬁaf%lln%ﬁ)%tﬁr%n¥ﬁl is r})eTtusz?P A mowﬁlg?% %ubody

2C4 (Mﬁg)%gz)gl l rcefng@esz)f é.]ilg g}g’)?ll?zgtl(lazwwp@ y@]u@ﬁ[aztlb@dlgq Wdhyblind to EGFR and
inhibit dianZrédati@yieteof with ode &]n@bﬁ:‘dcﬂﬂeﬂﬁﬁﬁ&baptofﬂ‘(ﬂﬁéx@rﬁﬁlé QG]FI@IH)IQ!:IB%I antibody
806, MA{D\IS(Sﬁz\?)IQ{}PQUl?%l topa ate (ﬁ rXetHfFeW&%Z e)? ?(H%s et alp J. Bzol them 279(29):30375-
30384 (2&@4& 4’?9‘[’06?? Y"}B‘Fhl tmdrlioyﬁm 4ng Inhibip §irmperidaticgi tireyelofeithiopé or more other HER

receptorspaﬁﬁISdaiek AhitdiRtEMERA R (hi®lt H&Helr% &rt&g%% with one or more other HER

a oet h
sepor g U PR B 0 Byt BB R e sgwrptitopree
AREER pritibesiyeiy amangbndy thatnkinidedo afifByecane. apticadiysbe HER zmha)dy further
interferesUiifh mtabttvﬁﬁcﬁ Gr ﬁﬁctl@ﬁ ﬂr&éefbtly HPRAR HKEﬁBd bk’hti?lg tllgerfEﬁﬁ 96%%3? r CHER?

ou consi sting f perazi ne

oot R et UV P e oPISer BeTRereie inchude
cetuximab, M@XQWBUWE&GQ arsltIMﬂglﬁﬁ‘ phenyl, fl uorophenyl,
tHE'RfaLtH'QﬁcQ%fenwl RB%BMJ or pﬂ?s{)ﬁo@lﬂwl of e;ng Bl%%p FIQ% lHE fréér %qy
Generall gg exa onpound of for mJFa. M
encrally SFF f“‘r’iﬁa‘%ﬁ» f“*f‘ﬁ“ﬁmﬁﬁé ng%%‘étwaﬁe & Fat capsed Y ap stresgluarisere Aemain of 2
HER receprecphashbs ylwing poestne eesiiuek inniet FEHRI rodepiot dn e snfoﬁia{e(pwﬂylfkgude) HER

activation xgayfbla Hx@cﬁé?ed% Q—I!Ekl'h%zﬂxq %Jnc’h% & a?—l]ER '}]S&%/ %{J{nﬁ 1s%neg_ tgez'ii]{ﬂ receptor (B 1n?erest

perazin
HER hg%%‘%\ %iﬁg‘%%Pnynaé STt B Sapn of N6 pUe U dERopEpealn e
dimer andyhergbly es @0 inghophorflithn efafrosinERGidGEa PGy Bﬂﬁor@(ﬁf thelHER receptors and/or

proanor RS Qb ROy PP RESHEE ool e SR BB b

kinases. of the starti ng materials used in the preparation of
“Phrephoypa REss © the bdiitHn biHMe fiin B HhodpRakAQIPR) 85 pRte, such as a HER

receptor &Igmaqgt}{eggbfcom’rer cially available. The conmpounds of
' I nvention and several of the precursor conpounds

thb&ﬂ% whighe inhivepaFRdimpnzatinst iy erdantivsdp ghittoinigbis pa ingerferes with,

formationSF AHEREimE0 W&M@&u&ﬁmﬁ@tﬁ@&l vafds toERD %tf thd ﬂelﬁ o@itrr*éﬁceblmg st
Speci i ca

thereof. ’lfh%I Esrt] gr%fér(;eedgic mer a%o 1&1&1 18P%a[nﬂll\/g%‘her%rbls BVW%%Q, Przl\éﬂb 2C4 Other
examples a@e@hoélﬁh‘@lqhonmﬁﬁé'lﬂ?dlm@wnngmpind;caeﬂdmdlwlmﬂl b5¢ REBGFR alld inhibit
dimerizatidOther¥¥1 Q4R b3 of M6re ?)(ther\ﬁERZeceﬁbrs Gor egzmpg EGN{ moﬁ%'cl gﬁ Qntﬁoﬁrféﬁé MAb

unl ess otherw se in

s0s e S 60 g el Bt o Vg Aol KBGO 037> 054
(2004)); antiypdesrbith biné tol HERG sstinliiliit ditheizio ek @tviitd BneQk m6:@ GiDeHERSreceptors;

and antlbogfes &/lﬁ@ﬂ'ﬂxﬂd"@o ﬂ-]ER4 Jﬁ'@ Wﬁ)ﬁﬁ almexrlég&c%n it e%f \Di% nQI) em ael OQheequ Mgl?re{:elgtors

“ﬁ be Synt esi Ze ty nown
AP Rerodipeel Maos 161 O HERPDLR Ry rrgons S mopayTcss onn i HERG gt
contacts, o@ ingbeflpgl@ith, h repidn ﬁrtlem&l‘aeélluﬁi ddFnkaiin BQE(EFRQ AERS &ORA WA f@hation of 2

dimer therEJ}lFB frf?J Jm"’} ﬁgrﬁieu\é\@ a(x)nn ag?%é(lfz ?a[xkqg {]al %rﬂéce{ AU GELT- 2334009
Th@éﬂ?@ %“@-‘é?él By brionshwhichr 18w tresua@n@ “enhibSHER? eofoddniaim cleavage”
(Molina effaf COReAR . 614 ALY I I00 T dr%]aiﬂyéj(fn@ hibh, hgpeﬁlﬁl.u]ﬁ%l dded no}/ﬁ&uﬁcanﬂy

ken together with the oxygen atoms to
mhlbltHE{{#%)cmgﬁrP%n‘g?af’aﬁﬁhed forma five or six menbered ring) to

obtaln al dehyde internediate Il. This reaction can be
carried out by any of the nmethods known in the art.
For exanpl e, such additiop reactions are carried out
in the presence of a suitable catal yst such as

pal | adi um conpounds. Exanpl es of pall adi um conpounds
SU|tabIe for such coupllng reactlons |nclude

o,

L

o ™ 1 ~~l



The internmedi ate am no conpound VIE thus forned is
then subjected to another reductive al kyl ati on
woeeamtseno usi ng a suitable aromati c al dehyde t 8CTaIS2006/004926
conpounds of formula I wherein D= CH2 and R2 = Ar CH
carried out

nr act [ out .
a7 alé% §5 l’ a}t aq"] f/t°§| RN ’F]ert?g’ﬁlg g F“i?n‘gkg%gz PEge iojrgsidips in domain 1T
(and optna@éiv @so bifldg to r¢sglues dipertiro ofitiek dofaifisouf e HER MéAtradeBuldr@abdif euch as
domains \I\’arfthI)AEnd c%nbd’]y Eih@er Rf RGN Some ‘B)zten‘ril f&Hhtt ﬁggael-ﬂ-gl&dé@RnﬁERZ-HER’}

uch as sodiumtriacet oxyboro
orer G e e%mgf) Sy’ 4 drpiset H kR Q?ﬁbﬁhﬁgct%m@ﬂw Ryftuzumab
crystal stfugturgidegosited. witihie ROSEP D0 Bahlo@DTbd: 13/8), lllu6@An ) exem #)lary
antlbodyrtlﬁ@&ﬁcﬁ Q) &{\4 ﬂegroﬁm‘éff& ﬁl%rg%lteaorf F[Eﬁﬁ ic carboxylic acid o

fornul a CO2H or ca” acid chloride to form
8 ﬁ‘ﬁ'BEﬂ%(dha&ibmfi%tP Aemain T Zhings [y residoeqin domdinRDand opjohalresidues
in other dbmhia(sY @ERDR,Gch@ATLrARAI 4id DB Feadriblyart MiodyBhBEdSd Morfin II binds to

the junctiol BerW&h BRHS:s K a%niqutEFZ art. For instance such

acyﬁ ation redctions W carboxylic acid chlorides are
SaPaivesdaustse” nolypertide ipens sdbiql kas 81 sameaminb abd eqlvases spibipersige (.g.,
HER recép[dr etHBR IQHM}] @er@id ﬂiﬂni rﬁf%{%r oRYhath yeh@c%erﬂ)@lybt?tlcﬂpcag HIRALS from
nature or%gn be roduceé’I Y I omb1 ehl.or thgate anf a taer ne | vel
CPIOOIT e OF TERB E?ﬁf{&{fﬁlﬁ oFaP% i A28 BFediiinespolypeptide can have the
amino ac@éﬁ%wwfl ngturaBy efcuarig hamargelypeptidcompine pgypepig@npolpeitide AGy any
other mab@Elaf¥RHR €, O (7- azabenzotrlazol-lyl)

N, N, -t etramet hyl ur oni um hexaf | uoro osphat e
ér.xa) énllt\lqrglod%r ﬁgre&l%tésg 18 gxe glfoacgstﬁeéxéeeang ﬂ)@cﬂ i Ey coveES intact monoclonal
antibodieg) ipplyadirpiapitogicsh yphitisperige ali®dieat.b.oispifc ampodiedpiBroafl from at least two
intact antfb@c[xéluzlna ar&lb%%gmené C%E)) oy astaney e% ?erhgsnRgblaoégaiL%%y( 1); D

d ternative nds o

Frsmat e ey PP EFRRETS P BEHRD 1Pmampftspolsebsantall
hOmogenp}ue@abc@das S t.ath¢ indigiddal oribddRecoalpd@ipyisbgopulatiafde RerSitkl bk Bind the

same epitBpE(sh QX&QW?&@% L2652 Q8 th?é oAy adhsh }ilﬂﬁ\g gr%ﬁu%gon 0?1:}168 gn\%lneot onal antngtlig such

or mul a can a

variants gﬁ?ﬁmﬁ g“‘@l?&ﬂ*“é@ %P %‘P‘?“a‘is nechqrpserelap@edshidetly ingudey mmntlbody
comprisirgl@olgi@ptide S0enck lﬁzg b Ra b dSiereih the %@U&ﬂhﬂg polyﬁ@ﬁde‘%ecfu@c@was
obtained 1%)”9 ;ﬂﬁ&s B 15(:%@93 C}ﬁe%@le& 3o bglg[arge {ng Polypegede seg\:ea eerﬁapglea plurality

condi tions_as descri
ofpolypede feginge F i YPEH S HHepISDPECcai Aeh B hoceloftiop pisemia dkese fom a

plurality qf elohey,atidh\viea giol & iHridfthaciaaes, ﬂﬁge)éldn& ok REoniBi@S BRRAEIREs. B should be

ent _su
understood Pflatg:gekegltelggg ydggge(f hlgfg D %asg%ue cmag%@%%_@lfeﬁgb fnx]t eéat?p&. K 1inﬁr8ve affinity for
the tafgetéﬁ?wglﬁoth?d'?%g b@é%@ewa@ tofmeye Faireduption Sohikenitus, to reduce its
immunogénlidityl Sitvivatt@Sredid Ihtht&becltﬁ lhi@bdyOdic. Qhd tﬂat%y i ?r h&nﬂﬁ@k galtered

aratlon of unds f or mu
target bmélﬁ;{ se&uel?ce R oagg ?Tmori,| noal %ﬁp nﬁ?{) gls gxivcalg?w &récoatlrastft%mmoaalwubpcgf
preparatiopg ‘f'@‘th tYPefa’éBt isgludpjdifioreptrantibndiesalirtotsd higing diféengpod¢romidnts (epitopes), each

monoclonﬁl@ﬁtmdch)&)f thndéﬁhe@ Qntlb&ly&ﬁ@&iti%g isQirdcRE B%a}%ttalgmgg Btdf¥dnant on an
i.c acid form

cl ]}[‘& car

antigen. In a d}tlé)ré too S%eél 18181n1366{51mf§10 anfl%qdme%arakg)s &W&d\gﬁpgeouphréthat they are
typically qnmnta@ma@d)bmwnmua¢$)bﬁllma]hé wodifea hadclavhll thdlo@EsQii cBaracter of the
antibody @Gél@%bﬁfne@ﬁnei b9 EISHT{Jga)eMJS 'i)&)ufa%nrgf Ernlgo CF F%E(? R Bg[rt]odben 9

ounds of farmula | wherein
construed &5 r?;ﬁglrng Bﬂodw ob fhe agtibodgdy %W@‘H@I% m(:tp()d Fg-_ex@p.@e e @omlo&al
antibodiesAy Be@b€@-in {ctdrdandd with GrelPpreadncin¥rtion nAy 3GaKk BY 4 @Elety Sﬁ&ﬁlhlgﬂ
including, %P @Q‘m%ieQHesth%mg ﬁletﬁ&p%g cg%f 8‘ral v I; I) 9 E% g%) Sf-faH%w et a

escCr ove. or 'ins
Antibodies; é&ﬁkﬁ’f‘i’%Mé’ﬁﬁ“hﬁiﬂ?doﬁﬁf‘?géé?e&Or bioraprytPress, Pl ed- lasso,rmﬂncumv etal., in:

Monoclonal | AG etoyideany IT-Caf1 berldbﬁas%m 3, (TEﬁsev?e@ fNE'? t 3}§1)§J 'Péé@rﬁblﬁaﬁm& In¥frods
age nt suc

n ence

e ez A R S B SRR el iy € Qe St oSt
S|n1lar reductlve ani mation reactions. The am no
compound Xl so fornmed is then subjected to arylation
or aroylation by reacting,yespectively with aral kyl
hal i de such as arylnethylhalide of forrmula Ar' CH
2-halo or an aromatic carboxylic acid such as Ar CO2H
under condltlons as descrlbed in schene 4 to obtaln



carboxylic acid or carboxylic acid derivative can be
acconpl i shed by many known nethods. For exanpl e am des
woCtbde/osen30 be obt ai ned by treat nent of carboxyl PCTASR@SE/004926
XXI (R" = H) upon treatnment with an amne in the
presence of a coupling agent, such as HOBT, HOAT or
628 (199HANVigsks ehiok, H- Moltide 2B h5 WL 19k &'tﬂh'yfr did. Al dfol. 338(2):299-310 (2004);

Lee et aldlr} mmw @W&)amﬂ@gj Bo@n FélQere aRb. ﬁ&tera@ |SM6191§A 10§ @4):12467-12472

oot SR Tl et 2t SRS e aropgg bomn o
human-lipy gibcdesin edmple adigvehrisfopaihaf kha himapDnmunGgphulibphieneenss ehevding

human uﬁﬂun@glsb%nmade}(c%s ?%P{% 3\26 @@ﬂ@@ \96 @%Fs?%dgosﬂo%%ﬁi%s WO

1991/ 10}46,???@&)26; et%l &oc Nethy Azzdn%y U% 9%?@6 S8 Jﬁly%%\ﬁtﬁ etgf.. I\erure 362:255-
258 (1999)aBiugdeyianiet aie o Tknoan 7:8N(10938 UsS. PatentNos. B54318D6; 6,56885;

5,591,669 fbﬁ‘éﬂﬁ& hart @06 REpak e Nef Esisrkgf Wo TBRY/1R82; W??Q%n‘?ﬁosf som dg@z)

bSt t ute or heteroar repare
5,545 80? ﬁéﬁ?r%h%@é 1%Pe§é3r% Begn 816; Mykeg pf egffro ﬁel(h 7 riss <1992)’
Lonberg @mmqwm&j 36€XR4d-35D t1l994jlmaildaw1xfamrm gle-gwh mhwlsmmea&z Niture

Bzotechnfalo‘fy t @g 8%1 ag&%,%uberngali, ture%zosjecfz;rze ltog)y 4{ g &g&)c al{d I_]onbelig and

Huszar, I(Ife@eree%ezWMOé 1f0@%93d19§@pport ed on car bon) pr ow des an
cmammammfo@iem}ea; sgamiem@ inlud "ciRREHicZ aribSidemCMhi Whoffof of the

heavy anQ/al ]i Iy egat c&zgn 1S édeg} % r“fltg or o {é?c}usf L8 ac[g)rr%sH%nd ng ﬁeqbegceﬁ%&éuﬁwi dﬁ%ved from
a Partlcuabﬁyws desiongitzdela mvelnleaetlborly @rselersulclgsspwiale e eempmdérolihe chain(s) is

identical Witl"ﬂ Slr hoﬁ@lﬂgb@ytﬁ g&re@ﬂoncfn%r s%ﬁl&rﬁes in ﬁﬁmdﬁy bdedSibnl ABhE spemes or

t
wtonging 3t Sl s STt g 1 SRR GHIGH P POYURLE e ey b

the desirghbiniqaicdsctavite (.31 Phtkre No, pridG.sdeahd Wolrow er bin Paso¥diefcad SpeliA,

81:6851- @zfssgﬁkzﬁ) IAARRL armnodleeoﬁ&e@t ﬁaré-;n i@l&@d‘éaﬁmau@ed dan%md%omgﬁm@
|tlon hat can treat ed

variable ‘Wag’ PHEGERES “bﬁ“i"ﬁ‘t“ﬁﬂﬁ%ve“ H#PEA B%Pfhug‘ﬁ‘ypr “?afﬁ (‘f %tqka"’éd W‘Ef%‘/ Ape
etc) and arzn enytanofegisl @@@nd@s.sorders. | n addition, the conpounds
O ntibdlly %agxﬁb\{@%kni}ﬁse QE)&ncﬁﬁJf %ﬁhﬂaé{ EntiB&ly G hifly &Hﬁ)ﬁ&%flﬁe%ﬁgen
particularly the conpounds of this invention ar
binding reg@drettreof. eExamplagdantdbdy fapmdntyénchileFaB A ab' et(ﬁpﬁ @nd Fv(ﬂmem@fs

sabodie K lies Sueerar duirety b Bl R R e s abele rowe ey

antibody &pgmenid. i nt ended to be limting rat her toillustrate
P\H‘ Qntﬁ‘& gdtlﬁ%yhei%ﬁn 1§ glﬁ vfﬁfeﬂ%ﬂg§ t\»g nt‘g@t?blﬂﬁ%ﬁ@gruns, and an Fc region.
vention, it is to be understood t

P mferabléf 6%3%6@“61? h‘isr?f“’sorlnl’?{Fé”ﬁfF‘it‘B (OFHYYS be used to treat any
Desatigen daas@d adid/segrace ef thewhsanofonbinbPbeir leawphas, intdd adtibodies
can be as's@ned 9)%1@%‘1@'@%@&0%&(35@%v&@#&gﬂggssbf %ﬁact‘tan@ooﬁ} L€ %%n{%D IgE IgG, and

I Avent 1 on are sel ective ant a oni sts_an %
IgM, andiseyera} of theteimpy Ps fuherflinided iptp esabolagses HETtIPeY-#tse [eHy 267 dE&is T4
IgA, and $gAat ehwuaav@hhalﬁcomt akrafils @htkor@Epohdto fra latffeldyt c&des of Antibodies are
called a, é,%g% pndgldrespectlve yo fThte?%ux}{%l{rixhulfl% eJ‘PrQ&? ?{:Jlgnlg%ﬁa{} éon{ gura%ons of different
classes offmgignoglobginhse welkknewh be used in the method of treating

Mﬂ[bb@uéffedtbﬁiﬁﬂ:ﬁ&]ssﬁeﬁf- t@ﬂloﬁa%uﬂ’c%&ﬁlrabtb'ﬁﬁs HSHRABR to ASFcSEoihn@Fnative
ounds . us

sequence; \r/eélr?? or agmn% C‘g ggé ugpcen varéqm i ﬁegléogbo %?ngg a?hgxaglplle%%tagtlb&ly effector
functionsfilkﬂli@ﬁ!\C lqémengypmdﬁdent deegnddny cytrtdxeity; &t fepqptor bindimf fintib¢dg-dependent
ceu-medla@aiéy%xfe@ﬁ@ddc@r@ﬁaae@kbaedxowleglhaeoﬁ erel%xfacv bebdpto (. p BIRA
cept or specific enbodi nent of this invention
receptor; BR): 8npounds of this invention are part| cularly
SuitibcapHeperddent cdllxeediare aﬁ«steMty'oafnd anEr lreéetryo adell-gle@a@l reaction in
. e rei -
which nog%gg'c cqﬁtétg)ﬁc %;Pfthgtgi ss P$c| gcglgt?rlg pl?t%}?% g ‘J Nat ﬁe??\]lg el%hxﬁ{ltlgloghlls,
D agnostic and Stati stl cal Manual of I\/lent al Disorders,
4th Edition (1994), hereafter referred to as DSM 1V,
publ i shed by the American Psychiatric Association.
Specific sleep disorders that can be treated in
accor dance WI th th| S | nvent| on | ncl ude WI t hout ~any

e, . o o s o o



i ndependent clinical attention. D. The disturbance is
not better accounted for by another sleep disorder
woOeow/og6mar col epsy, breathing-rel ated sl eep di BOTAS2G06/804926

parasonnia) E. The disturbance is not due to the

dire effects of a substance (e.g., a
and mac o ES R LR S AFTIGH S DGy e stok G gt cl. The
primary eefinfi médgating /SPOR, NI delys, explaes FOBM by, whats mioheyeki sapres $&yiR§ FeyRII
and Fcylﬁfl ' i‘&relxl?resfs@ﬂ' oMBﬁBp%%HPéeﬂs ﬁ?llnﬁﬁaﬁ dtlsol“a@]n Qi&bgar e E@i %?avetch and

order as om nant

Kinet, Aréz% C]gg oty Aé% 61’2 ﬂg%lé ’{;’cbqssegt CEstivity ala Wtﬂh o%ggterest an in vitro
ADCC agwy, slehaseitht dxycrived ines PpéoNe. 390@3@|0E£$21 8pi rﬁz@dﬁ Perffmed. Useful

effector ééﬁ’syf{nl Sqal a§4a%§ﬁlu§9%e%§hera?bloo e}ltnonoo G ear ce‘rf} %/IIC) an% I\#aYuéaéﬁlller (RI%) cells.

excessi ve sesS Ccllini ca srgni
Alternan&ql)g praddidongly, G pqtissmf the molseyds of pnterqg@my@agqscﬁwg_ frn vivgre.g.,ina

animal moddheich asm]ihOdlic&EHd nﬂll',‘l?@‘é Q. PRUDQLsk PR3ieBB 656998 e
h%BS n¥ i g Lo be related to another axis | .
S Ece ds are ea 0 yt».zs which expr(Fé BF Ord%%ef Igc§§ ?r\gé)er g sffe&@f; functions.
Preferablu,};getcpi}}ﬁmqggesa @tgngt HeyRII g@mpr@gp HD@ﬁ iefigetoe fupctipp. Exatnplessof human

1eukocyté§ twhich Gk@ad ANC@ ﬁ&’lﬁd’e eﬁ&erWJo@BBnoh&@%@ﬂq%C}: inttﬂél %Lzr (IaI K) cells,
bett er account

monocytffs CP“%EOXIC g r]c(e_i)l xéd nelétfoglgk \ﬂ%&%ﬁ’lfé Fndl(l\zK gells b%ﬁff’gﬂ“é‘b g‘gys effector cells may
be isolately rfreatahatwg squest thtredf, &d. Eep bidedso PBIMICS as@leodiieasaemi a) or by

ane térﬁl@'d:@ GHdeph " cﬁr‘@:ﬂnﬁre &q t%ld&%e a Eecgnﬂ? ﬁ}a?dnﬁlg B 193?3@ (f‘e%on of an
ntlbodynﬂ-B efe) CLI“QC tshe atnlr roct phySI 01,0 o : i
a s b5 Sieks Fé agn eéeqaerﬁ@ gyan g% reog_er,mzﬁﬂqf%fl F@}]l); ongwhigh binds
an IgG angjibovl (aadampme deqah) aodnclides etepibRef heFHR B@RHIMB@ R[[IIII duyagets,
mcludmgih&@ RarfdheS %qﬁe[matl@e%/ sﬂﬁc%ﬁfonl%{o? Inlse ?é?@ﬂ?o%s %YP{I Ye céptors 1nchfde FcyRITA

di. st ur bance in sl|ee I'Cl en
(an "act g siopion %H@Eéﬁ&‘@rﬂf“ i EFePRY D SHiEh by eimd ipginp eriigsapences
that diffet ppinialy chutbe dy@plhditc dbimbidCherfd, ysmmhmg teGaplor chykﬂﬁt:éhtéﬂfs aﬁi
1rnmunor§:l?&(§tt}@&§x€ bgsgd & 1vat1<%1 rth).lfl ?Tg{/l) in 1% %ﬁb lasmgedamam Inl}xblférg lj'cécgptor

toxin exposure
FerRIB st ot ﬁ“tsfﬁm%?ce&tmrﬁme;bpsa%mhlémes e EFY.it 5 oo fprmain (e

review Mj in Dhdiche Amiut fra Uinm@ioy 13: 203123/8.((1993 NS Faa hife@viteed B RERRA hnd Kinet,
Annu. Re@%ﬂﬁf)l@%*ﬂ@l (1% @a%?ét fl? %nmunlﬁu\éee}ls dﬁé{%’.‘f {]? ﬁé9§% gnd dﬁ Yélaas etal, J. Lab.

tics
Clin. M%Ipéé‘ﬁ‘b%]t (195t rqt&equRa ifcdding thigssttebradeniiffed incbafumtcempencompassed by

the term "EERS GEEi@S TidSerin@lsd @YWEdes e nednddll RBIPRE @ER:Q wiikHHES Q@H&ﬁs@blé 13r the transfer

L N I N -
U%M»*$4%ﬁ¥¥%émﬁW§%épVHmHW¥@wda$ exani nation, or |aboratory
tbrﬁlﬂérﬁb@ﬁie@indeﬂ! Jy!&@)&lcﬁyl ))r @bC( %)ers tc( élé aﬁlﬁ?ofsdmt:\ﬁ% I)lsga target in

the presenge (g ?népl%meenﬁlq r"%‘ e c)wnglgﬁen&wﬂ&apor\ll\i%lhﬁlayf léwg jated t:@j‘le bedineod ihe 8ﬁt
componeny gféhel cgmplerayt wygféme 1 1I\to p ebladuizde. ¢.@n tnhBOde @aplexd $ithif bg€eantigen.

To assess @)mpgﬂl@ntQ&tﬁlﬁtH)E Q%séa? er‘éorls d&@ﬁbte@fn ALK tgx% et ! .él?r){i Fhol,

P . SOr I's not substance | nduce ence
Methods 2?#12‘? qg%@ 153 Pﬁ%?ﬁ“eélr e better accounted for by a sl eep
"Natyo artibedies'ad usiadly hadrotsiahisiicapheeprotéithloC sdudTs@iTD dulkad, U(d@osed of
two 1dent1$a|ﬂ§vht &b J:hgf% 48 th 1He%t1<,sa dllrgép:‘; QﬁFChpLS “E)ggﬁllgfn]t cﬁam is ﬁlﬁ(ted t%fa heavy chain by

st ance use (or ne tion
one covaleﬁreq,l%llﬁgf bqug,rwhge ¢ rerberpf plgﬂlﬁcbélplfasqg vagfes {Lmqq:g th@ beagy chaiahdifferent
immunoglebutimisgtypks. Hatleteavly AR 1p@EHAR b hadeguBElY Rcoidedchaid WRkifi @ bridges.
severe intoxication, or are substanti all Yy I'n eXxcess O
Rach heavw'{’ét“ PR oBsE \asigblecdpein GV EHIOTHDY  ppebenet convpuiriomafs. Ehnd light

hain b %%ﬁgce used or_the duration of use; or there is
chain has yFreHle {0 fpe cof G atd copraniglemain atite ethestenda The erdesqmedrisintof the

light chainROdliz:=H RSh APESr c'oﬁmildp(ﬁg:alﬁ loﬁtﬁ@heg\)y%gz{lrg &ld tlgeql % chaify hlab%el.nﬁ Ihin is

of recurrent non-substance-related ep sG 3 B e

di sturbance does not occur exclu5|vely during the
course of a delirium E. The sl eep disturbance causes
clinically significant dlﬁtress or inpairnment in

soci al, occupational, or other |nportant areas of
functlonlng As used herein "withdrawal " refers to a
syndrone characterlzed by untomard phyS|caI changes

o, o o oy



the deepest | evels of sleep and occupy about 10-20% of
sleep tine. REM sl eep, during which the majority of
woypictiaé73st ory |i ke dreanms occur, occupi es aboBCTAB2@6404926

of total sleep. These sl eep stages have a

characteristic tenporal organization across the night.
aligned vfhlicy variahlgdemain ofiihg hopvy e Pestiyleeaming agidpsidugsiaredelieved to form an
interface Oet@edntienighttmirome hdadyl dhaiptarkbleddnlaght and incr easel n

%ﬁg t@rH "QﬂlaﬁlF rgfgr? PJQIQ:%%& lthot csrla{nﬂjg)rtlons%ﬁihg 9atr1 e dor(irginf B‘er K rﬁlvely in

occurs
sequenceNREg @Fl@él,ss AP erlaﬂlseé Wéwlr@@ng mapqﬂfmt.»t césach REfdulst aaippdy for its

partlculap@ﬁgeﬁ dHoWeﬂéIr[ B Eabillly ©lHdt @Hn@ rchs{ri@l\ﬂ@f tﬁ;'oﬁ JA6ut B R/:[Htaﬂg d?nﬂﬁg&n
acr oss e |1

e A b G GO G oS e
heavy Chtyp Wblamayls e”é‘p njorg h@hﬁy lcotvared pertiohs efivatisbleatdmhiestedniia, the
framewofk r@g@dﬁs aRet Tﬂéﬁaﬁl%l&ﬁgalwhﬁwgﬁe‘é@r ah@ﬁg%t &alﬂscé'aalsc%mb € go;r FRs,

laree] (? getra{i his deterioration is reflect
gely a °ﬁ%’%g££ & e "d?’h% qorected by ‘Q’F%@y@"’ria“é’l’]%@ﬁ‘o’gn‘@“&‘é@f”é%@éd

connectingt @ud @ss0Be caned fatmik peeif, ther-sh@nemettre. THa @ypeomANb1e ROl each chain

are held &E@t}ﬁr 1h @l\ﬂé%rﬁdxgrﬁty 'bgglg Pklseanﬂ %ll 'th(e Xypgvaarﬁlbﬁ ?A%l }E#E%chhother chaln '

ot oner gl ¢ nmechani sns
contiou oy T BT S B ST Gt KNl Srapercrishforins of
Immunolegiop! lpferesthah Bd. @aic Heahb Bateites Naond 8BSttt s HedNe, FEétth’ﬂQ QUE (1991)).
The cons;gnt%()mélﬁ‘s aré fdt 19\%'11\% ﬁlec r#pﬁ blp(g'lig aggrﬁmﬁ(fyqyyndan{é% tbut exh1b1t various effector

adm ni stration o

functions, gl 5 REHEP P 1 PRDPE 1 BADCS Aepeige Sl < OBRio8) GRCRRY o
Theaep “{ypErianeasios” &derﬁﬁedN'&EMr&ErSﬁme arru_lr_lh |aéid ieﬁdlﬁi &Qn antibody

which m%@gﬁé{bﬁqork&){tlggrf ?’B(ﬁgi %‘h mg/ ervan ea reéli%{%n zﬁlpl con&palrses tarrmglg Fc1dor)|eshdues

from a Calala?rfqn@wy d@?fnlamgéfrmtor o(?DIg\IEg |rfﬁ1deﬁs aed4 GduPe-36 BRAAGI%SY (L3) in
the light 3hbi@ v &liabla Gsn@aSas 31-35 (AOQS-4si (an) aacn@ 1@@ ey aakk HIMA haiva@dole

domain; ﬂ(zlbgt e al S\gs%teans ogPB;em%[of?tgmunnBozragl ?n eres tlh %fi &%Phcgﬁﬁl htS§rv1ci3 tNatlonal

Institutes ﬁglgeable Snthesprs K- flﬁ%lt)) andfer rﬂ@sq Issuhlesd‘rqneec‘bygeehratblp &BHE.p residues 26-
32 (L1), J0e e Bnd 196 %nmgﬁﬁchﬁmnw doRENBRCS 39 1 3b sy (H2) and 96-101

nitive t in us f ound
) SO Sl 85 ol IS Eo B, PSP o
Region” g 0@1’1 irgsidpes appriigbse Yasgbiehlpmain fesideh piber thamihe hyperodriabli fegion residues as
hamnddg@alent preferably in older adults. The inprovenent
i S_measure pol ysommogr aphy.

bt PeRosrt Bybys HER ApE e i S mE B e tblsd o
fragmentss eralh Witlrasirgleragtiged-biydingrsge, amich restyipal "Fre &rhdnivyt, windseinine @sfsges its ability
to crystall&@ Qea&hﬂr Pé}:rsxln %@Jﬂﬁen%él% akl F{ami EngrﬁeQﬁMs @W(ha%{%n %HQM%] ?'i]tggpand is still

ol t g se ~and a decCrease iIn ano
capadle o 'i‘li%r?{“‘gﬁ’f the method of this invention, the

"Eonip e mohinuef antibvidg frigmesRithich Boneads a b:axp&w'ﬁhﬁgeﬁ»tee@eﬁoxbayxd aftigen-
binding s19if TBl@ ?eglm? Edﬂggssﬁ l§ rdf?r}@pof Ione ﬂelﬂﬁ c@arn{ ang §x%qgi1t cixaci: alaln%’le dp[og\am in tight,

rrpoun S O Is I1nventlo

oo o o oo Rtk gt -t b domin
interact tol dafifeah braigéheraldjng isifdoh @18 &G fike of ItHétVrHaﬂﬂfnieE Qﬁﬁs@hve@r thé @)plhyﬁé@l/amable

regions cqrn{%psn%% I E)Irl]l{aal lﬂ%mfl&@ é(y tg asngbo(at wgve& even aﬁmnle vanablf; domarn (or half of

ITHC u
an Fv Cont?emmthrwywwmhlesrpws apef}ﬁ%nﬁon@@etwpmaﬂ theyabilityge st abikeand bind

antigen, alg@bghl B4 loa&@ffﬁhltﬁﬁﬁmﬁ&}dﬂ@e binﬂlﬁé ddi ng enanti oners,
t aut one npou?d and

0
'ﬁl garbrqr’ra lgen?q cPrrtvns él&e égﬁfagtkgllogalg g{ t?eghghtézngue/%{]fl él]\se 6s|t constant domain
(CHI) of fdjehqavyafnmv d&btfheneofdifferfrannFaddiaginens p e additioaf arfgw tekidues at the
carboxy tegrﬁlﬂl?sro@- he fdal de&lElH ca1 §$h9a\{mndhﬁmfggﬁemt| Ilr@re cys@e%negﬁ(ﬁﬁ;ﬁl!a Ql%gody hinge

escrib her ei n, phar maceut i cal
region. Faé’o%ﬁ g}etdf:sbe_ﬁgtlog flerflthEFqb A ghlfll} tgsﬁcyfstéléti 1gique@)¢f tha constant domains bear

antagoni stic activity and thus are useful in treating
any di sease, condition or a disorder caused due to the
effects of S5HT2A in a patient. Again, as described
above, all of the preferré enbodi ments of the
compounds of this invention as disclosed herein can be
used |n preparlng t he pharnaceutlcal conp03|t|ons as
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i ncl ude synthetic and natural gunms such as tragacanth,
acaci a, alginate, dextran, sodium
woanlsgxyset hyl cel | ul ose, nethyl cel | ul ose, PCT/US2006/004926
pol yvi nyl -pyrrolidone or gelatin. The pharnmaceuti cal
ositions_of this invention can be adm ni stered by
at least %E';? ° ol ERBP LSO R SRR R horigaYatrefe Prodkiced armairedf Faly fregments
which hqybhBingemgsdirtes bedbee HEM.OGthdr bl&nﬁcanﬁ;ufmhgss)f anﬂwap trhQKEnt€ &6 allExnown.
qgénhg}}t%ﬂaﬁlrs'e& ap(%o&’% Inan)n}eﬁe%ra esséé'g:regcalhb ass%ne%l nogggtiivo cg?arly

. Intrat ntra ntra
distinct tyRspicligfl kappr kand TFﬁ’édari?‘)eliaé@F‘ e the et #ridsequachsoN sheip fonstime domains.

phar rraceutl cal corrp05| tion of this | nventl on are by
intr, known et hods

Q
§l SR malﬁ FEt%roha a‘?}}?ﬁ%’gﬁ %menglcoﬂ%ﬁ%t & 7"8 N dggpRing §f @F%ﬂdy wherein
these dommsairﬁ Drasent ama@db pelypartide ¢hain. PrefergblpdhetTy palgipeptide Strher cohygises a

polypepte NR@Stetwe¥hOT; 4nBiVS ddrhis WhikiPhabidshels 8 1 foﬁn@ﬁ]g&@iﬁ‘edg&uc ure for
dlsea e stahﬁ as, descri bed herein, sui t Ef

antigen ban%glg gs I ISy o %F‘é’i% IHOI@ f‘ lzet Igzazwolﬂ@p&lgorﬁélpnaa%zbodzes, Vol 113,
Rosenbugragd Mpcab bds., Seivingetr- VerlQd(Mewt Yoorkl Gf) 26853 18 g19p9r HERY antibddd scFv fragments

are desmﬁﬁ@ﬁ@ﬂf@m}éw@b%tpagnt% 49148 MAke Pﬁ’c%rt NBBYsg7 Jae

&%Eroun S e adm ni steréd on reginen’'of 1 to 4
P B@?Odﬁéyefefwrsaalkaﬁté@m ff%g&evtywﬂt tHe aRfigerainding sitrgevhich
fragmentgrimpisctatveriablo Moy AehsinaV)tchinsctddry € vukibt0s i ghdd nbih VL tnShe same
polypeptﬂp&ﬂaint(yl{ t’@L) t ﬁ}e@ ng§ }uﬁc@ﬂh is%o%r qt% allolwn Smng?bep\%en t%e avo domains on the

specific ty
same Chaefbﬁ‘ﬁ deniens &g e o ngbﬁhﬂ@ﬂlple{nﬁ%arsw@mﬁ Wnotheh ehapapci @te o

antigen-tanding sirsl EDiklyidRGaréldSEB&EME fallyS8, FortRdmpleEP LAIDE MO 93811161; and
Holhngelsézlizlf ?’Hc%ﬂfz&cgmgczaﬁﬂ 96(',124{ 64{1% 8?%@t ions that may be

concurrent| m ni st ered patient. Cenerally
tHrenagRed” &gﬂ%ﬂ@wum&w rog¢pg a@@ﬁwm@n@ﬁc aniifjodies that contain
minimal sefve@ddtde@ad Hbrh horﬁ)ﬁﬂbﬂhﬁﬂuﬁ@lo&hin' F&r)fhetnﬂ)sttpﬁle @Lmﬁﬁz@@zﬂmbodles are

uman i il .of lfcrrcgs 2 ut O 001 ka/ d to. .
s SRS by L0951 B 200 DR KL St
replaced py q@%lﬁ%%wyevvmh@e g1 o ahmghupsmspprdies owdriagiyodyd gich as mouse, rat,

rabbit or @d’nﬁl‘:&heﬁi @ﬂmﬁt@ﬁavink thy Sésfr@tsb&iﬁcﬁu £f§ﬂ§/e:§1d @d%;ﬁ(’clt!y nIn@Qné’YﬁGs‘éanLels rHlagnework
ner a

I NV
ruion (S REOR B Banis Pl SRR k70 Gt et RSt VORFREFE
Furthermpye] hugsgyiaee P‘@ibqlles @hlemnmasesesama theigire/@nfosndan e reeipige Attibody or in the
donor antﬂfo@gd ahérd ﬂxoéﬁﬁé’aﬁodd e %aw t& ﬁ% refﬁhg Jnnl%ﬁy %E%Mah&afd gkral, the

humanlzeld antl%og w1h c en( V\lﬁ es el?ss Rtxa alfocg t 0, geacp 1(1) g evx g eE L 19581% which
quetusLEut t ﬁé‘?‘% §% RS Pe 2tiabtedpragys:

all or SUbEW]’I.UaIWI afl f théleypersasialdd logpts agratspoat! tb éoeni guesuharimiosglobulin and all or

substanti¥ Gl bﬁlhequks ok tl{(m:' 0Bk htfnfn mFerﬁ%%bgm sggﬁﬁcg gf@%@%an%&? ant bOdé

tionall ag IE oyt ul?' ng silica ‘( accor
optiona ¥ 4oy Cﬂ“}pflﬁraé ﬁ}aé)omogaféaa mu%un?%?qu qconweegxoq{gﬁntyplmlyt atofa
human infpfupggiobuli, Fpr firth@r dytailChee faneskdald Nd@re 329@3)525)«19%) Raxchngthh 211,
Nature 38323 mgglmt DQshds g @9@9&;%0@5{3&3 2% 9b§b' e silica gel

artri es (for exa Isco Re eacti ons usi ng
e agtfbﬁ@FSé“%a@MﬁbéPMMAP‘ﬂ? PAAYRS R ADIDS-4,
huMAb4Ipes, ﬂmmnmjbsasnhumwv&memwMMmﬁM’aﬁaﬁmr@mmmm) as described in

Table 3 OF & 5 ngi{éﬁ)t Af ggl‘ %%r&y% u@er or;tle_& %ﬂ %{)}a Fntexr;a?%, }@&% 7%% 82023% 300

(WO93/. 21\?‘&?% %‘4 hypgized %@n@ﬁ@eﬂtslﬂ@ﬁmeé?zualﬁ‘dasdPSerltdéhf'emlm ned in a
reut @.fr;ﬁis@ CﬂeerQ | “Mﬁﬂ&umaﬁ v glERasp EMBOa{donRE AeDS R ‘3refémo ar §ntllaody

1% ? dq Chem,ca es are indicate
comprxsmrg he %ht fm 1eav|y c r'ﬁlq 3mjing aci E)eﬁlhe)nce\mntéﬁalé%se%@g 6tr65pect1vely

He@l"l‘s ém@chly#bé ﬂﬂddﬁMN@me"aﬁeﬁth@ antitfody ¢oaprisitgairdihtdind heavy chain
amino acﬂi—b binhs ﬁlrgEQrmer PRRY, rxwpéchJSﬁSS spectral analysis

l @? ecorded on a Platform LC Mass Spectroneter
%“i‘lﬁd “B?,dtyr léglmnavd& Baritiet spEsediipererplogensiofegide, g as a
negati ve ion node and an HPI1 GO with inline HPI| OO DAD
detecti on and SEDEX ELS detection using a Waters
XTerra M5 C18 3.5mm 4.6 x_ 30 mm or a Phenonenex Luna
C18(2) 30 x 4.6mm col um & uting with 0. 1% formc acid
in water/acetonitrile (short LG M5), or a Finnigan
TSQ700 I\/ass Spectrorreter W|th el ectrospray source
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times) Pdd 2(dppf).DCM (1.1 g , 1.3 mol) was added
and the m xture degassed one nore tinme as described

\Nahmm&mﬁﬁhe resulting m xture was heated at 1080TCUS2006/004926
then it was allowed to cool to roomtenperature

artltloned bet ween di ethyl ether and water. The
cyt"to"“ﬁ'ﬁ‘ﬁé’g de was extracted with diethyl ether and the
a0 rﬁtnlmdamb@l@ BioGe ‘plhe’:hSﬁ§bemﬂ@tlmah@ﬁpwtédhnm&@bvereb oM@,
componeQ{ dtﬁ ggnagﬁr/ag%ulg%%%h F%nrtraa tmeal;lte cg)mﬁ&gnésﬁ of glp 19 :Eu?zg gxgwrt norr(egﬁ a\r/etemateﬁlels which
would mW{ffrhWé’t %%sposa@:@rtﬂmaewﬁ@w#nré eaafﬂ?oér deding, n@luge @Fyniesdiormones, and

other pro@Eﬁﬁcteblﬁdr Mﬂdﬂdﬁieeou&.cﬂ@es 2In preferred embodiments, the antxbo will be purlﬁed (D to

benz
greater tliaP] %%nél)’ weéghhtif gntha (H— as @gedmm?ﬂ %' rt}?e 5}83{}’ yf{ggfraaciﬂ)%ﬂ ?ragérglzlhége %an
99% by wiight, £2) B arﬁqg{:e)su%alsnt sodhtaih at loaskl SgesidutsiobN-teyfninal or internal amino acid
sequenceafy @&eldf b Ho@ing élp)é.l:q).lenagle B23) 6 BNEGe AR B DIDAGE: uilldem%gtllc}ng @p d

nonreducj rﬂ%?r)%mg% dlSl%@l(%olmessg%r Ior% %t ﬁr%ﬁg 51|1\§r s&a1%l§eg aﬁlbgdyﬁg:?ug?s the
antibody trestte attiyinrecfmbimant cell¥ kieceni lxdstrme covsnest df rhe exdibady's asivhleMironment
will not ﬂe%m{ @r&iﬁaﬁl}pl\/o%fe% %Iated Q]ﬁgodty l%Wbe p&e}g%@rﬁbﬂt eé‘g c?ng PIYMf LJ?IOH step.

g 3¥ acet a and neutralized
8 f‘t"i‘tzswatade §‘&ttb8?ydf Qg Wi gre PRINBE AlEFOT AR e §brp<af poervarThie
regions theggpBwigchwesnleansepareaicach dandiitity f B¢ HEbPIdg fdp Arlige, Watpared to a parent

antlbody%ﬁﬁ&o@gnov\#c]sgssnmscy rﬁt% Xﬁc%en&? ?rgiﬁlpe%r ﬁfﬁq%}n;tg &y %ﬂ&d%s %%%Ifwré narg)molar

(1 ture was
or even PO NP %’f g férg%a%“geeasﬁﬁé‘aty firetered pribeditints i adene b raoedures
known inSipd aeit Maiks e Bh Bidpdie0lagy ]mhaQESBWZ)Q%&:ﬁ&@ b6ty Iﬁh‘hﬁatleﬁ iSW‘l’H and VL

domain sﬂﬁﬁk?tﬁndoﬁ%taf%&% fc&@ﬂlﬁ?or L gla\p élgregd aesslcg %escn te(? %Yt ﬁadgz}s et al. Proc

nesi u concen e
et Acaq SenEADREO NG BTOPHS SHRE . GerepBUNEL155 CPN el L. . Immanol
155:1994r@b4aebs); J:fc&ﬁlﬁafal ;Jnln{fﬂuﬁ%i,lgﬂ?)ﬁilm@ 019956;%(&&%\&1;15&4:1, 7.3k MR

chl oroform D ppm 2.20 (s, 6 2.49-2.55
226:889- %QQS%HZ, 2.65- 2.68 (m 2 H 3.66 (s, 2 H 3.69 (s, 2
e t@mermau( §pecies ant1_t>o¢5|) hegeipreiers ttle {otipod3 stifptuip iPBcomphiti@y wiiiply is the
quanﬁtatx%lﬁredzmﬁl&xtant%oxﬂ/lnoﬁemﬂeﬁtﬂ%’)corlpoéﬁor{ s, 2 H 7.52 (d 1H,

éB aE)?o ag!f Qegueice varlag% hrrt:a)ilz' '_n?)f,[gfxrgm pa &érglngﬁ%wé‘? é‘hfﬂnéc] E]CV sequence which

differs frqne@y@gg @gmqs ﬁnt@g@w@r@@n@ Fnpnolagid wiqbdnce Yadangsvg b prtsse@mat lodist about 70%
homologi«l“ultﬂ thethdfﬂxgspgm aktB&IICMl b¥RraBIl aﬁesr IR Obe TRl RF zib@\!\t S0 Mbre preferably at

nts in a roprlate ities in order to prepare
esstavof 9 RGHY shppee sty g geses B e ph By A e
substitutiengfplgtiang edl/dr pddiimi agcettaia p@itibivovib e sdireht oGleMBind atidsef@nce of the
main spedi@RBb&S 2 to 16. Table 11 NH BI TI NG HER2 SHEDDI NG W TH
&/Ao%'[le X I\/ETALLODROTEASEANTAGO\II STS This is
Y BV PR PUURpPITFE A LS 38 AP R 98 9 f‘i"f?rci“w‘y‘éfﬁﬁ wpeits
attached thi®@ dHiéh differ fro0 vieSi o@ karbbpdatetidictiarutinbed t6 DM dpedhBntibody.
A 'deﬁﬂdalt: QQB&{)%H}MS gne 1 % on& 5}% e,nars;!vaya mg}e%&lle%)gyr (?h? fbemenvmzed
her eby 1 ncor porate eren
egﬂﬂmPW@@ﬁFﬂdﬁm¢H@mﬁ?égﬁﬁPaHHV%ﬁ$4on concerns using
"EbA teB0'B4nSdr 'San@ f caitBiolis” Xefd Bt ca Hds@pE Ok ﬁl@&&ﬁgléM&)wn in mammals that is
opcls TR B o GG e, B R R oy S o
carcinoms, Pmghqmeblasiopa Gectudine medulipldastomn tmdrfetdlpld%m), s:rcome {ihcluding

hposarcoxﬁzr &Mﬁowﬂ bdif s@E R, indfrdeRdbemMd unsody (iﬁbl\'i(ﬁhg carbMBid Rtﬁ&gspéagfmoma and
i nct nenb i ncl udi n

1sletcellcancggn¥es l udes four dl Sci,\ tic ne 9

ot Pl B S B B e, Skgpearcinoms,
melanom&déﬁl lqukeniERR2y nfpoith BRligpancied. S&ore ParticiAERIaniras bB8Jh cavels HER:
squamous(cEif AR4: @F. e%f!'lfe@zg unarﬁ% R c%&&? Qe cdi¥er tn@lﬁdlﬁgr Ml-cegﬁﬁh%’caxlaé}s

been causa i cated i n human malignancy. In
(SCLC). nanmall gl lype cav%&ﬁé@dadé%mf%%aaﬁthwn FURTAQYS prscirpma of the
observed in breast, bladder, |ung, head, neck and
stomach cancer as mell as glioblastonas. I ncreased
EGFR receptor expression is often associated with
i ncreased production of tﬁi EGFR |i gand, transform ng
growt h factor al pha (TG--a), by the sane tunor cells
resultlng |n recept or actlvatlon by an autocrlne
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Ciem 269(20): 14661 -14665 (1994); Scott et al. J.
Biol. diem 266:14300-5 (1991); D souza et al Proc.
wolavde/osésad. SclL 91: 7202- 7206 (1994); Lew s et pai/us2006/004926
Cancer Research 56 1457- 1465 (1996); and Schaefer et
: al . V(?n ene é @Lﬂ 1394 (1997). A reconbi nant
ung, carger,pf Rp DL <rEy APERPollar pHfeeTEATHC S SIPIRARD AT EYEIGE spppintestinal
cancer, paivrHvip4iobr SiobladtaniidervidaiRAycert ds\aﬁetnutzuaﬂ‘alblenranobEREEE}Tcﬁ)ﬁér, hepatoma,
breast ca%eﬁ@ncF%EﬂEtasN@c brg’asﬁ:arilcer:; %Zl))n éaﬁcep écﬂf cgfrf‘c 1J yolc@&:iaﬁ A cer end metrial or
atrents wt - oVErexpressing netastatic 54
uterine cargipQrE, %ahfaﬁ/a&mﬁ aa&%n%d@invw reaglicensi RFSIAFopnsen whal ca@cam thaoid
cancer, Heffa@ié &nyno@Baﬁzﬁbmoﬁh pahile cardinonfal tedliculdDo£10dr, esdbftagded éanéet Aumors of the

bil umab recei ved marketing approval from
“arytr&%%?@lpaah &&Canﬁdm ni stration Septenber 25, 1998

ﬁdvamﬁbw}rae HERitbiterfresistant cansers isang Whorhes maegrestedl evhilrresaiying HER
inhibitor®ada@ &ErapMIDeS e bdﬁBﬂ@ isS'HBN ﬁﬂ)@)ﬁ&&&ﬁ&ory hEor Hg%mﬁiﬁlq’ﬁseﬂr&ressed within 12

months ( Oé Egtan& éS C i I ntlpsg l%egaci \A%eBxﬁfgea I-Z%li lgl?lgitOF L]atosgietgetra{pael:geﬁ%g The HER
lnhlbltortb?se@m@ammlue@%@)vy wittidbqlor eonmpatedl| HERQnidloige meerethGUBR mliBitor is
administérd &8 leglé\@eﬁror ﬁ{coﬁtmatlg@w@%the%xtuxﬁﬁ‘ d&g@l B3 @]%R gxﬁqﬁ)%clr)may be

[Ci nogenesi s
s G e T PR AAS LOR oih dgOR B 680
GW5720(1 6. g{g@)l 1FBadisK 164, b lprefe@alyderastRemaar ch 52: 2580- 2589

(62992har %Hpu%se@ l)f tre!itment re}ers t%(@%ﬁﬁnaﬁc?‘assﬂ’% ﬁan(xﬂa? S?r%)udm g humans,

V\%MOO:L%(; asprz ncer Researc

domestlcg fz.r-ir7af 7%1 ng) s., ?_rﬁ)ﬁtcaalgﬁls é’t‘Ché}F dogtgﬂ'été [CalRELQWS, erc. Preferably, the
mammal Hhurby 5- 4580 (1991) Shawer et al. Cancer Res.

54&33131@2 %g’zlgrel(l ;s%%zli%ple nﬁ'fl@e%@lgﬂ oqgongirlsmgﬁaé llls%%%, peatlent $ tumor.

rwerth
E"ample%f’f““i% 136‘@16&‘?166"71“((1‘?)9@5 are gt Ignitepbley wrter gpsiescippging ganor ey
clrculatmlglpamnﬁjl‘foteiisadscnlcﬁhﬁbgﬁmeey &y cﬁt@&gcrzalolﬁle{ cﬂeﬂ%ﬁ)fr.omftﬁlﬁﬂﬂs’ & Ghibiting
tumor-like ?&S&ﬂ!s ng W%lgag %t&g\{‘éh #uﬁlgr %agplgs Sﬁlﬁ]’l ag%gt {a_]'{.__ul c{, a El? %mge\@%d tumor
samples ‘Bﬁf@s CIPRsERIE 5, 480, 968 as wel | as Kraus et al. PNAS
AUSAY” t&ior LhHR- 99 ?Jhn(:ﬂ.ﬁag Bdeh hlaﬁldgl&‘iﬁﬁﬁres(egrgd 1831% a'ﬁﬁﬁlv@ No

ggi%tf‘%z?f% ﬁ)ie‘9 5‘8&(‘@@‘5‘% is org ryé\ﬁFEas%een pretc,ervefl usuﬁg?rlrjxraléehy ¢ as the fixative.
45 Emgiged] mEf spnYY )S)Oﬂe Pespunded by ¢ fimsand geewibt terdsnedivgyshdys paraffin,
wax, cellbiflie,! o2 a gl }ﬁ?ﬂﬁﬂc@@%z\ﬁ@ pBdRibRkhelc@BHL of HAHEBc(BF: A icr6RE K amination

orforgenereallclmoftlssueml TOAITa) sdlg'ﬁ recept ors are gener al | y found in
various conpria ns |n cells and heterodi neri zati on

Aspafaﬁ“@cﬂgrb@dd@dﬁ timersaepls & onhrrrolingagibs i pyrifiod mixekd afib@id hydrocarbons
derived ﬁrog@pmgls to a variety of HER |igands (Earp et al.
reast,. Cancer Research and Treatnent 35; 115-132
’%?E%%) foreTEEmE SREPIR B BT RUBIF PIER isrfr has Pesarfepacn.
4 Mirekeh mhibitgy @aithwifea ated herdilEie)s,to 4 ¢oanaind biomosRbOWith inhibits
growth of aazgﬁ Qgpe@alllp B @IEéI}@l;esﬁag ca@%@l‘l Elﬁg% bitlo orl?r?Q r EPusbthJ]%&ﬂg inhibitory
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such as tagg)]g% red{uson% %acarb zglg,tx%eeﬂor(:tkﬁsﬁx}e)s (:8155p %‘1'? gr#:thé?e&e\tf ﬁ f}ug@tlr&(‘rll and ara-
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a review, see Goenen et a

Phlladelp‘%%\%ﬂ§Spifia“28é3257 (1994): Lenke, G Molec. & Cell.

Neurosci. 7:247-262 (1996) and Lee et al. Pharm Rev.
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387:512-516 (1997)) neuregul | n-3 whi ch bi nds HER4
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Cin. Oncol. 10:1436-1443 (1992)). HER2 ECD may be a
serum mar ker of netastatic breast cancer (Leitzel et
wal2006/03673€ i n. Oncol . 10: 1436- 1443 (1992)), an@Cmag2006/004926
aI | ow escape of HER2 overexpressing tum)rs from
ol 0 ontrol. é‘BaseI ga et al Ain. Oncol.
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The sequences denonstrating sequence variation near
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some exteyt mgip)gﬂer@)b/@@pmap;gr deld infloatgnin intsperiptetaligrgans; Tithibit (i.e., slow to some extent

and prefe?é@@rsﬁ)w t%ér%ﬁst%eithblp to sbxh§exfehtgfﬂﬁ1§r Advith; afdRirelieve tq some extent one
rodomai catal ytic domain; H,

o more 1 S o B HE Pt i BB ihandr ki
existing @uies@hs il magdorraiostatic d/or £ytdoxpm Eleteiffertivé do@utt@iambxtind @dkression free

survival, QJSMQQ ‘i‘ésﬂ%ie dnaﬁ)(ﬁrlg aq)Ln'tlQ Q&mge Pﬂ-M co&r{&{é‘?‘g@ﬁper é‘ﬁl)emcrease

1 n;g d9 I NMMuNog [ obul 1'n-1
overa S‘EYIY e eqd Ort‘ﬁir‘ivﬁﬁ‘é’r?r i"P‘RéY“tPB’i‘PéPWaESQT ailed Descri pti on
By “chingetPregionse’t @ tkompibie etimieina”Ss ihtendBlethé dibabpearasee Tl sigfY dBancer in

response 1/ Rbifrkrk. FR1 @bd RPHOAE AN heUncer WifbecrlLE! N TEFEr L0 2

rotein which i s a men matri x metal | oprotease
(CRAUBresBYRSe Fefeatip P fecregs HéFFcFé?ﬁ pf %'ﬁ OIZPPIOIMEES O lgsfons extift i pafent of
cancer inMvBodyehedsponsenic trtad@st. t he preproprotein, mat ur e pr otein

?iQQerMagﬁcQt{%gcsagt% %ﬁ%&gp ﬁfers % a shbs%nc ?Hat mhlgits owents t%e RII]CUOH of

or exa I OUS
cells aﬂd/Pwv%aquwnv&@% 2 o) nsped o ence Celiesars st (e, AP, 15, 1%,

Y%, Re*YRE'Estndd Bj EZIPBS\%’ hrﬁ\ﬁﬁilcﬁawe 11&&733-(35,1.\1, a'QQiét}lerap&ltlc agents, and toxins such as
small mogg[?elrtg el% %ntzg atxc% actlve ms fb terlal a%) Bﬁaxéto ?mnbaz?rﬁgdi mclut? ing

fragmentgand/groyeentsitsrest. cel | rrenbr ane Vi a ei ther a transmenbrane
@Twemd@&@eﬁhcfééenﬂ i c}d&ﬁ&h&ﬁ@aﬂiﬁ bl inltRQAch & ofl (GRED Examples of

BP0 eeriS VR 3 et ur o FHEm UL KR iAot s
sulfonateq\ggh Ak ulfNPEDS an AuiF BipdvWiRn( dNRindsBch abFEBzRNR, (fuhRoR4 ) .

meturedofeX @ARke@8pa Oty MEMMRS and %tﬁl/#ﬁrﬁe@an@ﬁés ﬁcl@%ﬂﬂ@aﬂ@{e &ﬁl‘iT)Jleldgx%lamme

n MVP. t he
it AR RS Y SRR L E G TEL T oAy
acetogenigy(pro¢riatip biiletaan md drititadiesic); ddiie 9-tdrehypioesphiadpoiq@renahinol, MARINOLS);
beta- 1apa<!}i5’n5019%€1i105 cblEhmtuQ? bug‘ﬁlw agiﬁ“t a%gﬂ%&heckiraf?icl@r‘gl{ﬂeesyiﬂﬂe]%{, %aﬂgue

| SI N am no acid
toptecan AT EAHRIND L 1 RS CAMETAS AR St EEaiotisin, TVPIEas, ando-
aminocaniprothetig)ebrgmialia gipstatini GT- 066 iidluding Mzele&ﬂl@armmamtesm
synthetic MMD gJ:?) éo%oﬂﬂﬁ[oﬁ)%ﬂl ;Q)ﬁﬁ:‘f@ nﬁc a%%n@m o%ﬂ erra/ﬁt’o%hgm{is (Pr%tlcularly cryptophycin

over ex ession of rot eas enh
1 and cryptophyrdn Drflokpigfing ciilﬁﬁrms@éli(lmclgintmeﬁyntww NPz h KAGINEP gnd CH1STML);

eleutherotidd) pAghdtatih hahreddicR e sﬂoﬁgls@dﬁﬂ:/nﬁfogénﬁﬁlﬁtfﬁﬂcd@§u@i|§astcﬁl01§19$'[ﬁll
tivit of , at

exten i 1 I, ot eo ea
oo bicrBbioflprpiegt SR b ek ot et e Rt e
hydrochlogide, mplpfiaksini ngventbighin NfhEnestaning, imditxmlssngqaircifosmm@i wacilinmethctigritrosureas

such as cat*rﬂhstiriér chlomﬂbt&hrt To[i%ustf:ﬁg h&ﬁustﬂfa Qi RR8&Sand %muéfﬁﬁe B E&)ﬁ&l@és, such
a disjintegrin and metalloprotease

o clodronp ‘%?ﬂh% fhe&negp R ot Gfo it Ehamiqr spiaibrfalichepeiin
anti bodies that bind to a MW, small nol ecul e
i nhi bitors, pseudopeptides that m mc MW substrates,
nonpepti di c nol ecul es that,bind the catal ytic zinc of
MWPs, isolated natural tiSsue inhibitors of MWs
(TIMPS), nucleic acid inhibitors such as RNA; or
anti sense inhibitors etc. A "MI- MMP ant agoni st" is an

oy I e I a o Y a o ..



Cho et al. Nature All: 756-760 (2003), Franklin et al
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overexpression or anplification by measuring shed HER2
in a biological fluid such as serum (see, e.g., U S.
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annexi n bi ndi ng assay using BT474 cells (see bel ow).
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A description follows as to exenplary techniques for
the production of antibodies used in accordance with
woheospsesent i nventi on. The antigen to be usedPEDMS2006/004926
production of antibodies my be, e.g., a soluble form
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vectors, il %co—ﬁaﬁﬁ’&%&ﬁﬂt&ﬁ%}@ble\/ﬂoﬁ brgﬁns‘{no |Wﬂ?§>v1@és f&zrrgﬁﬂﬂ'ﬂmﬁlhty in adjusting the
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gent, such as ene orm a
mechamﬂ%mcg? thegyfeld of g b5 m%waet %H%\Wa“%\ﬁ?f}d%‘lﬂ‘f“é%wc*‘ as homodimers.
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i mmunogl obul i n codi ng sequence all or part of the
codi ng sequence for a non-imunogl obul i n pol ypepti de.
wopepict@é13y such non-i nmunogl obul i n pol ypept i deBCanUs2006/004926
substituted for the constant domai ns of an anti body,
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SisaccHis pitigedics éshi siestriynked eréhegtrocanivagint anblendips- t Bor expiaple enepof the
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homodmféfs G)diﬁS&du&e@ atltitRling®fegibA@ fdrNAGRASmdrsSand m@ﬂe-@ﬁ&%ﬁtt@ﬁn@ﬁae Hﬁ@ody

s RTRRYS 50 0k AL P B0
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(vi) Bispecific antibodies Bispecific antibodies are
anti bodi es that have binding specificities for at
woOeeast0sénso di fferent epitopes. Exenplary bi speeCrius2006/004926

anti bodies may bind to two different epitopes of the

HER2 protein. O her such antibodi es may conbi ne a HER2
the antibgyly mulileigpcisli erdy pptide spitheels: iychsadicaions ingludeERRxaniiieR@:letions from,
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ul e

S
comtinf P W Bl G REnd Pt BRI by B B i e
final congruct@RBgsses te désgedrebg@ptigics The nmihgdSid ckagd)also svycliteg®stiogsRtional
processe& &%%Aubo@: &Eﬂ z!s cﬁag'm ﬁﬂ‘ger oF&ﬂh&l of g%ﬁltloﬁ Q@S tO

focus cel’l ul ar ense nec ani sns
Arpgul é&%}ﬂ%@@#ﬁ@ﬁ%@?w of ceripig Fraiglies praesiqns psbscnRodyryt a5 REgferred
locationstier ntiga@ehediOis tallethliadie scanhiog axitagenesipe i desctied g Cuininghia@ land Wells
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rding to a different
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which therard @m&tadp ércmverrwnt W@’ fbn aepeatingGuph substiyti@plarananggiinynlyes affinity
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neces
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antibody p@r\%&w‘ﬁ’éf ot wtﬂz@e\@eq the anikody ¥ SepasdiBREn Sysh exptagigesidues and
the optimumyields. It is, however, possible to insert
t he codi ng sequences for two or all three pol ypeptide
chains in one expression vector when the expression of
at | east two pol ypeptide cHains in equal ratios
results in high yields or when the ratios are of no
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vari abl e domain (VH) connected to a |light-chain
vari able domain (VL) by a linker which is too short to
wabkbwwsgaori ng bet ween the two domai ns on the BamAIS2006/004926
chain. Accordingly, the VH and VL domai ns of one
fragnment are forced to pair with the conplenentary VL
neighboringdesidhps drgrrerididatesfpr S&W@mﬁ@racqbrd@g teethi techpifep elpfypraged herpimgOnce such
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one or niges glyPespiaiian dites it are natRagsent in tha HIALI . 147: 60 (1991).
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commodi@sginfe' of ﬁﬁeblﬂﬂzs alih&%h y-qﬁiroxfyﬂﬁhne KﬁﬁWdﬁ)xyl%ﬂ"e Qfay Qﬂﬁ)eﬁ.lfeﬂ m
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US PatepidYogt.002. G it ¢r AgHEdiEs i 2t rigat s38reqtride 1t oligosactharide
attachedi t6l @ Feirdgion df theangbady ab apgred inrVeQ97thNesy , Ratrt br ah Seq bigg, WOHR/S58964
Raju, SI'J L Wb 27@4rtﬁ ég lSl'%on%ang ﬁ%qﬂ%gglt}pa\l’ter@d %&L}rdﬁake attiched to the Fc region
neg alvey charged am no aci nost preferably al anine
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an enzyne (e.g. for ADEPT) or a pol ypeptide which
i ncreases the serum hal f-17%e of the anti body. Anot her
type of variant is an am no acid substitution variant.
These varlants have at Ieast one an1no acid reS|due |n

' . o - o 11" a



region of the antibody. Alternatively or additionally,
cysteine residue(s) may be introduced in the Fc
woegiemse73b her eby al | owi ng i nterchai n disul fi dePOoomg2006/004926
formation in this region. The honodi neric anti body
t hus generated may have inproved internalization
Preferablédmﬁgqorﬂx Vithimarowsd ADGErcemprises sesHpliane nesitiopoB38% ardédr B34 of the
Fc regiorK iPkdfdrably thieitteradtid rdyOiepandigot Fmélémﬂoﬂbrlsﬁlﬁb%%tlﬁg df¥ubstitutions

net al, J. Exp Med. 176:1191-1195
at°“e’“§g)9 °ft§§g g@"“gs B. J. Irmmunol. 148:2918- 2922
!Lt

diys, withgliesedl Q'ifﬂ pingingant/otronbleenifieptndem pramaisity (CDC) are described

in wo99¢51642 USIPER 16 6194, 35YB 170 PAbnS Ro. B24RIBPAMBDatR NIDs, 528,624B1 and US
| i nkers as descrlbed in ff

Patent No %t5 &&%@t %ﬁg@e gp tl@glﬁszggbnsi g%%nutolaglggljbstltuuon at one or more of
amino aCﬁlI pp%tltomaﬂovﬁll AP26,887, 3% 31BFEY anden3Hef dabi mgertadeoffusichEthasbering

oﬂ%nﬁgygkm&gaﬁggmggs and may t hereby have enhanced
0 and ADCC capabilities. See Stevenson
B Bt BBt o SnRAvIacoPgLs 3eragepmespior binding cpitope
into the ayBOAY @PECTARy éIPmG&Idafragme)t) gesciibel) ;U Saatehd5Vd9, 2%, fof dxbimple. As used
herein, th'e HRh Os\éﬁ%e% Eﬁié\lﬁé érpggbe' Qéfeltsnlibt I %% %?ce&(ﬁ% e te gh‘ E@H I G molecule

ef f ector cel es conp
(e.g. IgGanégQ} gp grtlg@ﬁ fh?tdh@SPPlﬁlbﬂeH@ "FEeaSr"tgg'i’edﬁ vivo serum half hfe of the IgG molecule.
Ainﬁ»bcﬁgfwnﬁﬁ@frmeahhqmg tb the nedhdtdl b@ﬁgepw (u:lst) mmle&a@ledmcs are
describedif} WOP@?)E% ﬁié{gé:‘Le a?‘i&o H%@;/&#MS%Q& ? n et azl%?'léf}eggg’tﬁogies com%rlse an
Fe region ‘@théznfmﬁ FRSF Svﬁwomﬁth?r@g BiRh S BroET sqlrrz@f te Ferosigi 8 Fifag F@‘fexample
the Fc re@atsdyihhwd tsibem6tiond at 0@ mbreof fkitidnb D3Re250f 256,288 €7D @8:‘6 303,008,307,

311,312 §KM Bppgioe%6vg65 [%8%5‘966 '%d%BEB%} Qfllglgﬂngm %?h reoto(r?ngqim%umbermg

ndent cyt o are” descr
of Fe regmgﬂ@aMzKab@B ﬁaw@fwem regpnLonprsHg Btnbodwarnatt veitytimoved FcRn
binding comp@#a, akBoBlid sdbltiniais@ndne, Moo orbhr@48 p@A4RI30ABLH ddP42ak BBFC region
thereof. O 6,538, 124 (Idusog|e et al). The anti bodies
conprise an am no acid substitution at one or nore of
Bnginersedae g dipoihttices s MR pref@ Ry fod2 BinctBy antig@Pind B4 Yies 888so
contempl@&tlig T:Ap}ag) fo QfSZC)d'lQ)O(E‘SST @Q Mﬂ[&r gy eof (using Eu

egi o dues as in Kabhat). To
I(Ilucrg% eagg reng{e% ules E%Pgl?ﬁgéﬂlé 0¢aci Feﬂléen(befva?%g ogﬁ};}? flmblgcalg; ’are Bﬁgarm a
variety Ofi W@ﬂ%ﬂ@?‘m ip thg axg. aThpggeethodsgmpile buthiemdsi lingtedtoi ibadqvien froxt Dnatural
source (xﬂtfk?ca@r& héﬂﬂﬁbﬁ oécﬁl%ﬂggdnﬁé dcM séf%er@@%én@r@ ¥r Jrép%%ﬂ%% ))hg%ﬁ‘ucleouda

mediated ﬂo i e—ckect 9'1 % §| , for exanpl use
P AL %ﬂ@@% BESEEH BRREPRY g ok epareped
variant orp@ipeyasiait gersign @pietgipedyof t he Fc region of an 1gG

WJ)Qﬁthﬁ)co{;ﬁg&es lgGl, 1g&, 1g&3, or 1g&A) that is
regfon5| for increasing the in vivao serumhalf-life

ST T RS P oAV P BT Ty ERABEA thapiRri
agent sucll & atchenorhepraticdgeftcoxinge g pisadll fidfea Yoxinah th dnfi@ta@ABL&tive toxin of
i A4 R PP SR AR 3l on
(e, a““&ﬁﬂﬁﬁﬁgb an Fc region with one or nore substitutions

ChamstRdrapetda ng:hits | hd&’ﬁl[ ave ghicRdén g suah 1rﬂnhﬂoo'55§u§a&gh@9 bdefdescribed
above. C(’): E@Qes o’%gr[ anﬁl%%%gpr{d Ohe otr I'r]neorelix%alf egec?l{e]: toxmx suc% asa ?E‘é‘ea“ﬂ%‘b a

tutions or 1 ons
maytansinp 5@8 Pz@g N 025;%)8 0@951 truglgtgene 31@(5CC 1@@573:6 @j@_pont@x]@atedgxg_mm 317,

3 éﬁ,pre?a'i_’l@d erdfdfimen G2the 13\7e§ﬁ10n3tK@annl%%9 is c&?&ate&‘t% %ne A’%ye nﬂ&;@nsxne

i R LOSEEPI SR BRSPS, el e, o

example, peeegivorted¢oMpy-$35Ma g hialntnistio dyluagd o MaytSHajatd wedcrep ol @odified Rimibody

Chari et &) ! '

R A el R st D A
region thereof. Engineered antibodies with three or
nore (preferably four) functional antigen binding
sites are also contenplated (US Appln No.

US2002/ 0004587 Al, MIller et al). Nucleic acid

nol ecul es encodlng ami no atid sequence variants of the
anti body are prepared by a variety of nethods known in
the art. These nethods |nclude but are not limted

o, o o Y
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reconbi nant techni ques or peptide synthesis. O her
I mmunoconj ugates are contenpl ated herein. For exanpl e,
woheoeséisbody nay be |inked to one of a vari et pCofuS2006/004926

nonproteinaceous polyners e g., polyethylene glycol,
| enes, or copolyners

ol ypropyl ene col , al k
Aot RI SR o it SRS Py o1 erted g oo ptisheaicin
moleculeanThelsatheamicmdanmiyy! debietrs pappeide ofproducinz dewbfstihrdsd DNA breaks at
sub- plcoﬂeﬁ%ﬁc@ﬂmtﬁng rStI%gt@xgpakzﬁogu%f GHak 1),(19(%1‘3}'111'{'1%&0% *ﬂ&d %uleﬁ?e, Bt are not

Jinterfaci al i zat i on

by
limited ‘Wuﬂewn‘%f‘%gﬂ g efg%ﬁ'/ ged" 1 GHNTRBIeBRt UG BIEREA I AIAE3 A (1993) and
Lode ez dl.0dayteet Rastany 5&@9&@@;3 519%))) St £1QCEPBAlnENos. 5, B2BEG b vedry.)

5,264 58F rlln(?? J7713 %b ld&grle%lra ur%orporatla(}/ llece¥eYnhb§¥e éreenrc%:’ (for exanpl e,

S, m croenul si ons,
ﬁaz(yglatrgg}ytaptme foxing qujj ﬁm@taﬁygrgqf ggh)lch cgybejuged include dlphthena A chain,
nonbmdl@é‘cﬁw&)tsQﬂ&phtlﬁﬂ&ﬁxnﬁ REOEMiIA BRindfréin FUe%anﬁz‘? gerhgr%osa) ricin A

to P utical, Scie
eain, b3 LR, o S G R M e et or Bt s
amerzcalﬁza)yotqy!s %Pb @APB;amlJP@H‘ Smemsordipaphmaltip pbdtregrcinl dr@bsBpmesIria
officinalié HAtbRdr Heldfin, I8 g ﬂeQM&élnaﬁh%n&f &R Qﬁﬁx@cﬂ¥nm& th%ce%&om for

C e rlbed in Epstein et al, Proc.
emmmbﬂg?ﬁggggéﬁmm gCQB%KZQ 33%688 (1985): Hwang etal, Proc.

Mt fresght mknti@drthgfSApteiateb @B Bnnfub 88 i) gatelforBed Biateen :N@ﬁubody and a
compoun@ w8 Rucldi 1caa@l§i/1tg %6,‘_%46' nﬁ)%&:ieas% %ga M zr{d%ﬁ%}’é;se p!ls asﬂgf( nbonuclease
DNas )Cbtober Li posomes with enhance clrcu

time are disclosed in U S. Patent No. 5,013, 556.

Raprdietyoi tagiodcyivelisgdper ard avplesiofoete praductid ofjatiedonjgtkd BERD Btibodies.

Example$ ﬁM@cfe%@”P[ha?g BV R ﬁém %Iﬁ%w X}%dtr{gho?culve i%t(%es of Lu.

osi tion conpri sing phosp haf|q¥
%ﬁ% gétgstoé% Fmtlg?pé[ F‘E@OH)@IC Ia%tt 1pay g made using a vanety of bifunctional protein
coupling pfro's pliassiNdspk @tihancl-@py i 1d(tiREprBinate (SHDOS ORESimAlyB4- (N-
malelmld%%&fxﬁ)c@gohkgﬁg E 9@%0@&1%;& ?Juﬁotgglérfi?#% rﬂ)gigncg(i%gled,en\?agves 09 r%ﬁdoest?rs

posones w t
(a5 BB T B TP, St e Suries FAENIDISohn sty s such a
glutareldeh@dy), biyatidckotnPoun g such ﬂ(b&(qmoa@zdﬂ@$&¥ahéaﬁﬂxnbﬁb1§\@ﬁiohlﬂm @Lrivatives
(such as @4 (tp d‘?a‘z El'm%éﬁzo gt{}lene%g% e)2 ﬁusﬁgfnﬁ\mg (:ell % tole/ene 2% d?léog)g:mafte) dand bis-

erc ange rea 1 on
scive TugETCHFRRINCS it bi-AEEOR¢Hinvobdveenp) B@mels S G can be

prepared 84 de@ttibed dn Vildad ér 0N 8JienkNe: 3098/(19{37)8 tfaﬂa&)— M%le(l l%%t%)oeyaha%benzyl 3-

methyldlf lpr?el;xg@igr%k%glerﬁa%l etu[:: gcﬁc[@)()g bﬁlg S a-xl; e%{ggmg S %aﬁxé%a nt#?{ c?rH\égatlon of
radionuclpgtidaste e antihgdyn §¢edﬁ0%(4|/1é0%§r & b%\lrné@ ufap be & tlorvalgelidby” fabiltating rdease
of the cytb@c @i iA §10 BIIS Fo RN ard R 14BQS lidkETpeH el nsRlve KL diMethy] linker

har ceu i cal l Ie carriers,
or dlSUlﬁ(y\eA corliltalmg%_]lfn%ergéhag fch A egea( éé] lﬁz 5%{{5% bﬁ'é} ?‘Féléeéiut i cal
@é’rfew@b'sa fl!@‘lniprcefdn ¢0mpnsmg®®ht;b0@y anfEdytot¢x1OHZENY Jopy bermatih e g. by

recombmﬁr@feﬁﬂn(@;tles OV&Btlﬂies @&, formul ations or aqueous sol utions.
@g le carriers, exci |entS or stabilizers are

‘f“8C°PJBga[teé are ﬁ?néampgtegfxeretlh é’oaﬁchg@@éheéﬁamdy may be linked to one of
a variety x@f@m@g}@naaapus@nbmmlgoytﬂﬁéﬁhyaﬁtcg]ymlcﬂ)dWE)pﬁlufefg@E(ﬂ pSN6dyalRenes, or
copolymepsrb@ﬁcnﬂﬁigll@ne g%Jc&I raf’?H p% dfpl%gggengglg&g) Ak 9%&(};& afd§ R?Pél%e entra ed m
in ic acid and i1 ORt

ant1 oxi dant's 1 nclu
m‘CfOCﬁPSﬁIﬁé%féﬂavsrt pryEmPleshicRAcaatige fegweesﬁloabwﬁrﬁ@ﬂab@ryzwzauon (o example,

hydroxyn@tmiedliulds®or Fel aei- md:ﬁ)caﬂ@ﬂé@am':‘;ﬁdlyqlﬂieth?lhﬁtlﬂﬁc@Iaﬂe}j{ﬁicrocapsules respectively), in

colidal QKA e e R ST P B R Wt e
and nanocgpsu >@p9ﬂlmaﬁa¢naﬂfems Suelt teqtlhl@llles ar disadesed in Bbmingronts|1Pblvenamahil
Sciences, Botp@ioatRlo; A.amd (19g@r €sol ) ; 1 ow nol ecul ar wei ght (I ess
t han about 10 residues) pol ypeptides; proteins, such
as serum al bum n, gelatin, or inmunogl obulins;
hydrophi li ¢ pol yners such as pol yvi nyl pyrroli done;
am no acids such as glycine, glutam ne, asparagine,
hi stidine, arginine, or |ysine; nonosacchari des,
di sacchari des, and ot her Carbohydrates including
gl ucose, mannose, or dextrins; chelating agents such
as EDTA ~sugars such as sucrose, nannltol trehalose
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the MW antagoni st and the other anti-tunor agent nmay

result in a synergistic, or greater than additive,
woheveagensvi c benefit to the patient. Exanpl es stTaszmAMd04926

anti-tunor agents that may be conbined with the MW

ant agoni st i ncl ude: one or nore chenot herapeutic

a‘g@qqtll(ogyas disglosgg kergip mphalsode fofrpulgged ap fepaanplipgspgios. Liposomes containing

the antlecﬁ/ra} BBy nfe@babkhéWn thOBKskets demzp@psteﬁ%f it P;r&l" Watl. Acad.

Sci. USAT%%%H bfg Cl-fF;Zéngll g"ﬁodrclgc%logcgg Sg‘/&gfg 9%497?0 lggé ]U % gfit Nos. 4,485,045
and 4,54h6d5phdey OYW820 paYlBigd ©Fipber 23, GIGFWEiposomési Vbtlhtenhagced-ERQIatlon time are

dlsclose@lgf{jsbpg%tﬁyghl%d rast uzunmb; a HER di neri zati on
i nhi bi tor such as Pertuzumab; a HER2 anti body whi

FAtoragy vsepblperarscap pe genqipsddy gy FIESERPse §apRiEfioR rthe hOd ‘@[ﬁ‘é‘ﬂlp id
composits c@ifaising pidsphatidplobading, Elﬁlﬂ:st&falrahcﬂ]’ﬁc%ddrllﬂ:ﬁltZﬁk]JﬂIOSpmﬂdmtanMIdt}e
(PEG- P% ﬂ%&s%ﬁ% a@gﬁ}urdéitthx@ug% lﬁﬁ& GI5Ack ?&ggzewélcgﬁﬁson‘éy&ﬂ fPdesired

R4, anti - ornona ound %
diameterg Faty fra@@@ff%ﬁ éﬁ a@@?ﬂi@&% PI&ygRitin vaRfiop %&Fqﬂé’ﬁatedd? € ahposomes as
descnbe@.fn(Mﬂﬁtn&iSﬁ A Bibl Dheln0257: 286088 (U9PViDA @SGITEB IntefchhpPie@vBNTA OF
chemothf: lC & %pg olﬂ%ﬁ)a?lg éoql aﬁled ‘thIYE@% o%g%tg' é%n%g?%tgag %atg%zaggﬁzcer
Inst. 81(1‘?)4 €)r) I RESSA( r) or Cetuxi mab); an

mtphaagﬁgdeagam'ognamg (especi ally bevaci zumab sol d by
qﬁera euth(f\'OI‘ﬁl}dr]:lO{lS of%he ?A%{x egrrﬁsqskus %Aa%-frq_ré\' (1 nx:)lt)n ‘the ﬁ)resc){l{ 1nventllno% are

or 1 nsta
preparccgNiorazey S PMMpiasopisyingadesto fasiedaf puiy with optiona

pharmac@fibdlly la&éﬂta%mmlé}g ¥xcibidd@ or s@@ille&pokmnét&;ﬁuﬁﬁl?@%ﬁaa) Sciences 16th
e ra |
edition, Eﬁ L?\f lgq\,/ HIQ%)(J/’) %ﬁg%‘f‘ﬁg%? I?lqﬁcf f%irglylfgoné vraaqveggsl sglu!{gops Acceptable carriers,

excipien(3 i stahdlivera ard nQhohvie somcigients apthadasgad 49d STHBEBRE capliddadyll erclude
buffers sflc!‘hgm)}%&,ﬂﬁé lcHtGke, thpéﬂgap %rganﬁ:rhtalhp A xib ARt inddadtd Sas @Ok At

tein CA 125 such as v
methion % GRS (1) 58 RO BN ATAREPR GNP EHa i one:
benzalkapiumAROSB 2eknzethotien ¢hloyide phand, Yukyd on bDemichiceins, alkplrpateleeRYsuch as methyl

or propyp;ﬁpabénd@ate\{lﬁnc ?e's&@ngl rc9mh€§ml®|§elm)éﬁ)\ anéjﬂ)éfégdibbfoc%'nﬁletmr weight (less
osane injection (DOXI L ; topoi soner ase

than sbop PSR TGP i AR 2 s ot
polymerghuet] as pg&ymﬂmmlhommq anilds dotH 20 glysiv; Blut@gine, asparagine, histidine, arginine,

or lysme% Iﬁ%galcgl]l&Q{e%z s, al;l—cf'dﬁ%&grb()ﬂ—)ﬁl'agm uﬁlag gluc a?@(QQ or &xtrms

nper at ur e- r educl n medi cament such as acet am nophe
Chelatlngoqgmﬁvaﬁ%é eSS §e ﬁ%ﬁﬂ%‘PﬁedPaﬁé‘“’l frehposo 8Fraitors éa“ngrSWgﬁo““ter'
ions suc @6édiut; metizomBeKet @3l Zr-HasagaPlekay; adiny n@fiotih@rfalpo euch as
&l

e SPAALE E AT0 502 R BRI AE SR BRI Tt
WO 97/0&@%%@%& ingraporatpt *&gemhyg%fereq% addition to the above

tl‘h@fbﬂrﬁxﬁiﬁ&d Kérefn&@b' ABSconthiil Ghofakahn G acﬂmyoxh;e,ummb hakegiof fe
pamcula{ W&Qatlonabem’rg\gngev erftgrgﬁlyg é‘ﬁ% %I{ttéc%o?nlglemen ar% ?cg{rx}x%?hq{ &tnﬁ)ﬁ?gversely affect
each othegn Vagmmrws grhiclycap hecophinpdith the P mtw@ﬁtareémsmeé &ythegppthod of
treatmenEREHOE BRWA RS AATLIE 8 duRdblyPresdif in WIDiaRsAE @fﬂéuﬁtts Shaldye @RdEQe for
" t he{ ‘%é See, for exanple, WD6/07321 published March

©PUPFYIM*RE86 concerning the use of gene therapy to
Ferestiatimgrddistts moels b atramed in bddicessulesPirpared, fr exatoplo. borapagsrvation

techmqué%r&p 5}0 ﬂx@éﬁ@éal E&y:&%&éubxﬂ %r eQﬁnpﬁW@d%‘xﬁn@@lc@lu(&@& ggﬁlﬁilduyrocapsules and
contained_in a vect OI‘ Into Fatl ent's ce

POl i O PR Py B ] U e s PR

liposome®,GllbilminSniéroypleeds, eﬁicrdﬂnmﬁmhi yanb-pirdcléshed padch@iits) ois madrdeyulgibns.

Such tec{lrpcg:es aret cﬁscmg e mn toffi‘pﬁl{ap;%zy tde? S&e@l%llgtﬁ gdmo %soﬁ% ﬁ’cf M980)

e patient' s cells are renove

nucl ei c aC|d is introduced into these isolated cells
and the nodified cells are adm nistered to the patient
either directly or, for exanple, encapsulated within
por ous nenbranes mhlch are |nplanted into the patient
(see, e.g. U S Patent Nos3® 4, 892,538 and 5, 283, 187).
There are a variety of techniques avail able for
|ntrodu0|ng nuclelc aC|ds |nto V|able ceIIs The
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prior to initiating the study. Gw001
(3-[ N-hydr oxycar bonyl ] -[ 2R] -i sobut yl propi onyl -L-trypto
woheos/osetshy| am de) was obt ai ned from Cal bi ocheRrCamg2006/004926

reconstituted in a slurry of 4%
%ar bo%gl)f/rret hyl cel | ul ose/ 0. 9% PBS and admi ni stered daily
P TABRPTPBRIEE ™ Bf BER G SHiEb1a BORRFIeG SUseiisH reledsgbreparations
include demxpe@e@@&,mca'm sifliy hfdoiphddb@poymak txﬁ‘nfamﬁri@%etahﬁbb@ dﬂ&h ©ftrices are in
the form gpih%tl hr‘aacs, 9? lf[ml m\{@((cgpstg‘lgsc %kirﬁzp?eg gf si’a}stalnza%—?cale,l'zlisré1 dlgl:a r{ces dnc‘iu%a

cardi ac punc ure Tuno
POIYCSWéﬁdea%eISd@yeX&mPlcr@ﬂlts@élnghsﬂ@wwéﬂatarm Dl e alfanoenmfaoides
(U.S. Paf Nb.t317€3,918) agbpysmes of RNAutiHiie Riad bl iy anylanILtAﬁFYxl\EEEﬂrz}éé&lmthylene-

ed fromfl
v i B 0 FLONE AT PR S8 10 e R ot il
mlcrosp@fé conpRassfl eiﬁmw @r&bﬁ?le apiNsopphimernaadriovpedidbacetDilAmd pply-D-(-)-3-
hydroxybufygiabdi®nt  ( Roche Mol ecul ar Bi ochemicals). Mcroarr ay

g“ﬁep f%rmugg%ns ?one useg 'f_?e zer{v];vglle mlglé?alggru?%ﬁ%éreﬂ%ﬂ% E%Sdglll g&g’mg/hshed by
filtration(tpygh ytyrile Waetioh emiwenee hybr i di zed to the AEFYMETRI X(tm)

RoUSe TgQRmkE Single array (MOE430P) and known genes
%%ra S 430A% (t FFYNMETRI X(t Inc., Santa
eSS R e THOHES Pt PV g s gk demiton

section abdye.e&drigiSragienchf tha MG <Ry kRBRilltresmioin as @ppivasent iAthe signs or symptoms
of cancedVBNN- VWi t ney pai rw se corrpari son was perforned and

hg‘{ﬁie genes with a 2-fold increase in expression

NG BT R 12 YPaaReEe P AT agdis encthods, such as

intravenquemigiidengsl, &d..gna Hdhe anty. contheouRnRibOGjleca fBHaBE th$>§E intramuscular,
intraperi a : I I I eg | on
s SR RE S SRR B LA g a0 S5 0
‘“hala“"%l‘f?é\'girm s of cell lines and tissues, was used to

Eotatmpmeembmeor QEDh@EFidBEsH fhe posObiIDAER Sntzigdﬁﬁtswillf depdihd b @Eype of

oD G805 i |G

cancer to'b ?aes gqls O%'mlg@na%ék,s%‘gg\terlﬁ éifn%éleo(xr é;(gf th% crl]cer W wht glgr tﬁ)%d%
administqeg] g RTeSE i RAVH wor?&meawm@erwshwnm cligighistory and response
to the antib@ay0 gfdaﬁetdxsbraﬁmmﬁtha\ﬂxsndmglphﬁ&taed by cardi ac puncture and

E’E%thtgﬁﬁg & tkn%g H)e € so (3 an%kum%r é:ﬂigﬁeﬁ?s %l tXe p%gesng 1rs opk%%lgally
treated wishygepmpingtipn eémwi}’ ame@mermnm@ o g toder a&ﬂ-@@lowem(g) ghs@ybined
administdatith fir@Tudds B&Sﬁ&;s&%B&Aom@n&5£&n—ﬂi@E§M rv)smg &&le ﬁﬁﬁﬂlatxons or a single

pharmaceE%%lsEnwﬁm}n (%/ rg Zt%e %«%ﬁ/ 1stra texthgli,]ogiler iv%gelg Blrré? g}){y there is a time

period wiile beth [on b actigh @ggnts;-mtamgslmm tbemeldolwakpgtualeg dé&ts, the other anti-
tumor agéhﬂinhy' yeafziniperey SrloPiddd: f(ﬁlBMnE Q@lﬂmﬁ&%ﬁ&%ﬂ%@m? Qﬂxtg&ugt\lmg )

embodlmg/q )%De t{rm%n at T aaég%‘a§ tug]%%elg cﬁ?n]e &@Wn{%&%én go%t%gg ted
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from OPENBIOSYSTEMS™, The pSIREN shRNA construct(s) or vector alone were transiently transfected
into SKBR-3 and BT 474 cells using AMAXAT™ kit V following manufacturer’s recommendations. After 48
hours, conditioned media was collected and assayed for shed HER?2 by HER2 ELISA and the cells were lysed
directly on the plate using 2xSample buffer. MMP-15, full length HER2, and p95 HER?2 proteins were detected
by Western blotting using a rabbit polyclonal anti-MMP-15 antibody (Labvision cat. no. RB-1546-P) or mouse
monoclonal anti-HER?2 antibody Ab-15 (Labvision, cat. no. MS-599-PQ).
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pcDNAﬁRr-gcti‘?a?n%e usﬁ’gtLH;dF%b@AMﬁ\ﬁﬁM%G éCeﬁg %gg alﬁ%g&?’?o re%@sgyﬁpéf%Qﬂ S

Transfec@p yel]@fe)v;rle Elgs@,d vidh PRS 3qd iy wang Syptmre@-’ 1ni@15:|?5ffeg( 1>%T§é’l;OI]T_§ L}O%r
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BCA prqﬁ@rnas@y gﬂt QR},qrce'pﬁfnoApaZ%y’Fwasl@m(ggl IRICFOQLPIAS g&g;bal géplax\yéqtentyg added to
lysis bu@ bb a/ﬂhﬂ vbl@e Jh ml EhdF1-peHERAIvAs ifsandpidcipie@dd ubiby ahB-Fiah M2ytgarose

(Sigma) ASWIgl pa{ygoqg?agltl ]\LF—:’]'%J Z}Rﬁog%cimplf'%sdr%orls g{eleéﬂ‘]agégsg le% %olllnplexes were
washed @oy with {ysinbysfegng rephgenqag fin @)%a@p}gbqf@gangp(aleql\/b?tamplgspwewqeparated ona

4-12% THE- Ely@xeygrﬁeﬂt ol bhvilrBden) B8 radStbrelig mMﬂ:E]lu&J méd@fands]l Blotshdere blocked

in S%B%@eapd ggl}ed T/ﬁéani%c%he%glﬂfr 1911\@ *Rg’] ﬁow&d 8 acgeroxélﬁse conjugated

anti-moyd¢ gr ribig sec@darGhnfib@y gs c[gg:ube@a BloLsy@reliq@lon;B)y fg@ncp@ ﬁlemqulnescence
(ECL, Aeeghagmmgaga BoReayal Thr Val Ser Trp Asn Ser Gy AI a
0.165 Leu Thr Val Thr
\1§ n]ég?u fymess ere, éﬁsusgefleedin]%s1i1§16ferd1 Lotease.rn:}?q)ltgé Ftnd homogemzed
using a BSE/Y TBON TSSUBVEYERTH (PTR#10) B ice. Semowteme d®ssd @9@50&1915 material by
centrifugla%ﬁ 3 %taﬂz-é}stelge%lsTMe dE¥%Fmihda SsifySBAS fotMia ESSM HEﬁ2 Jwé/ss

. Asn Thr
lmmunoeaeﬂplﬁ%frmé eyl piyiin Agp af At tpgdinispepiors o iey gy ose
monocldoyl antBbdy AR 15 (QbSisibY, Gat.Ao MPFI-FG) tomiplesedli@RrotSh W/ @@ epharaose overnight at

4°C. Complexes were pelleted by centrifugation, washed twice with lysis buffer and resuspended in SDS

sample buffer and boiled. Samples were separated on a 4-12% Tris-Glycine gel and transferred to nitrocellulose
membranes. Blots were probed with mouse monoclonal antibody Ab-18 to detect phosphorylated HER2
(Labvision, cat. no. MS-1072-P) or with Ab-15 (Labvsion cat. no., MS-599-P0). Expression of MMP-14,
MMP-15, and MMP-25 was evaluated by Western blotting from 50 ug of tumor lysate or from 50 ug from BT
474, or MCF-7, or SKBR-3 cellular lysate using rabbit polyclonal Ab-1 (Labvision cat. no. RB-1544-P) to
detect MMP-14, rabbit polyclonal Ab-1 (Labvision cat. no. RB-1546-P) to detect MMP-15,or rabbit polyclonal
Ab-1 (Oncogene Research Products cat. no. PC499) to detect MMP-25.
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Thr Iie Thr Cys Lys Ala]é%flgsn Asp Val Ser 20 25 30

lie Ay Val Ala Trp Tyr n Lys Pro Gy Lys Ala
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(MolinaS@edl. daedér Rdsro1Pt704-Glag (20681D). Ploecval, e Plologidat roléTof HERY shedding is unclear.
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The exp%nﬂanégergé wgrg caI YJd oJ— 3{1{ orcll?lr 13—e¥{1f6 Eﬂe (]?{E-IEY Eh gcﬁg _?_hr y n

AATPRiEnSE e HER2 Shidsp ey BIRGS PRIt 15 BTGy Sy beer
demonsifi$dd téGhhibifShedlng ih Hraas cHetion@icyl] liay (VAlica £Balr Covedr Rekabl:4y454749
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reduced lﬁﬁla@rﬁhf&&@n Dakesd o8 1S Py Her (FIENS, right pan8r Leu Ser Ser

}[]n am'glla}'lm dh lrsy 70 h]FZCSm 189:y nlilors Flve?éém f&%\d%RMans%]n% mouse

(Finkle ¢q|a15 Cly. ﬁal@ly?etég 2@@-@5 lgé?OO Uaswqu topiqgentify ge HER? shmqgdaseadpyis animal
model sysh r&Q&iu&ﬂl@ sl @iftSebr 1e(d1dbf BYRZ i aﬁ?ékﬂ.\hteﬁ AfffereRbPsensitRily to

trastuzug‘é)n(?%eégr i aan éb[a%'ﬁ d Jéelc%(%%at?lz \@9 of {rﬁﬁ%@@%&“&ﬁé&a& »%ll with the
presence@fy p@fein ft_agmcrit/ar[rm@mec]pﬁ@ed@oyi tireegindependent @Syungé pellL@gesAa‘gmg an
appareni—rﬁ('ﬂec&@rrw 50?95 & %lﬁlstgﬁrvmﬁkﬁé sithet pg_ﬁ'lﬂIElahElg\];B 6, 1adkdr R panld). This
ragmert o 8 g o B Qe P bl pes v
biologicBertivid in tighatuiers. The excr'fgsq:d 150!s 552 BER2 sheddase may contribute to the trastuzumab
resistance of this line, since the epitope of trastuzumab would be lost by proteolytic cleavage (Cho et al. Nature
421: 756-760 (2003)).

Since the Fo5 tumor line sheds higher levels of HER2 and has high levels of p9SHER? fragment,

differential expression analysis was used as an approach to identify transcripts that are upregulated in Fo5
tumors relative to £2:1282 tamors. RNA was prepared from 3 individual tumor samples from either Fo5 tumors
or £2:1282 tumors with an average tumor size of 300-600mm’. RNA from each independent tumor sample was
hybridized in triplicate to AFFYMETRIX™ mouse genome single array chip (MOEA430P) and known gene
array (MOE430A). A Mann-Whitney pairwise comparison was performed identifying 638 upregulated
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Asn His Tyr
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which irdi2318Pa I-foRitnighér[bivelrns mR¥.Q Oxprédsigot YRR Ctit Fjowaes diogeyify that MMP-15
was expgzg ?Q%%%@%slﬂ?&ﬁg&%e%of %ﬂé)l?ot &quﬁgﬁ]nlﬁg 5 m%l%ll%ﬁ:o@% £2:1282 tumors -

sapi ens <4 ctaga ttcacc
vere seciipeg R BT S e TER Mo RN AT SNy D
Both £2:€2 3&i Hdo fihosapir@ntunsd HBR2, bit MME-ghia gotetbgdmdreatege in the FoS

tumorstg%l%gg%%n%ggcgcg 37 <210> 12<211> 31 <212> DNA <213>
sapi ens <400> 12 gctgtctaga gacccactcc tgcagc agc
Fubsrratesiopempgs eftheiMT dave yadisignelly Peepthougiits be S1 gﬁf matrix

proteins. A biochemical assay was set up to test candidates identified from the microarray data to cleave full
length HER?2 in vitro. This assay uses a purified recombinant fusion protein as a substrate for candidate
proteases and consists of a N-terminally gD epitope-tagged HER2 ECD in-frame with the Fc heavy chain of
human IgG. Several different proteins were used in these studies. gDHER2(+)-IgG contains amino acids 2-656
of HER2 ECD (GenBank accession AAA75493) and gDHER?2(-)-IgG contains amino acids 2-626 of HER2
ECD. The gDHER2(+)-IgG recombinant protein contains juxtamembrane sequence that have previously been
shown to contain a putative HER2 sheddase site (PA/EQR/ASP; SEQ ID NO. 23) while the gDHER2(-)-IgG
protein lacks this sequence (Yuan et al. Protein Expression and Purification 29:217-222 (2003)). A truncated
version gDHER2(+)-IgG was also used in this assay, gDHER2(DIV)-IgG, which has only domain IV (DIV) of
HER? in-frame with human Fc. Purified catalytic domains of MMP-14, MMP-15, MMP-16, MMP-19, and
MMP-25 were incubated with gDHER2(DIV)-IgG for 20 minutes at 37°C. All MT-MMPs except MMP-14
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Substrate%ﬁ 3> Hono sapi ens<400> 19 gat ccgccac catctgacct

agctttTaa gagagctaaa ggtcagatgg 50 tggttttttg ctagcg
%F MMPGubsRge reEiition@Gy 4@ihZvendB|By ti@HeBwpdxmriomsn(§lverals and Lopez-Otin

Natwe IEHORT AL, 10000 RARARRAS 1 16ARY SLAREC L ATS bl fiope vas
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shown infifig. 15itigs Skeble @yip oMAMPAS panlaiol cléss 9 g IASFR2(Y S (Gh Yhe 1n 1GtrdBedlifse assay.

gﬁetggge ﬁlmﬁyanﬁmﬂaq ag%!)@atéﬁ the %abré}leaco%%ﬁmfgl@c@%ﬁon assays

were perg)zqe‘gglslp%%mgnélﬁ Fr@ﬁfgctgléﬁj)@g ccﬂlz E%Iﬁ Fl_aéﬁE%Yjas AL ﬁaq_&;gedswth either
vector, pslI4 A3MRP- 159 IHi3; pBONAZRIMIPHEV SHR a3 pclHBIME B2 5 EPHAR FUIHER Bwas
imuno&%&pifﬂe@\%@ a f%ﬁ‘é%gmﬁa‘l ?g%lggg ﬁ?ﬁ goth %}%&LMP T;Jn%;a czﬁﬁirtlca]ly dead
(E260A)@.§an@aﬁ aquc@tepylré F}Qg—ﬁE&%, sy copgisgentguigh t@@thyélllat MMP- 5 can cleave
HER?2 in membranes since the wild-type version of the protease, pcDNA3.MMP-15V5His, would remove the
FlagHER?2 ECD and a HER2-MMP-15 complex would not be co-immunoprecipitated.

Somatic point mutations and deletions and splice variants have been identified mammary tumors from
MMTVHER? transgenic animals (Siegel et al. EMBO J. 18:2149-2164 (1999)); and Finkle et al. Clin. Cancer
Res. 10:2499-2511 (2004)). These mutations most frequently occur in the HER2 extracellular domain near the
fransmembrane domain. The Fo5 tumor line has a five amino acid deletion DLDDK (SEQ ID NO. 22) that is
adjacent to the HER?2 cleavage site while the £2:1282 tumor line has a single point mutation C for R (Fig. 12).
These mutations do not influence MMP-15 association (Fig. 11). However, it is possible that the proximity of
the DLDDK (SEQ ID NO. 22) deletion to the HER2 MMP cleavage site may influence enzymatic activity of
the protease.

RNA inhibition (RNAI) is a method that can downregulate target transcript and protein levels. To
examine the biological role of MMP-15 in SKBR-3 and BT 474 cells, an anti-MMP-15 RNAi construct was
used. When introduced into SKBR-3 or BT 474 cells, this shiRNAi expression plasmid reduced endogenous
protein levels of MMP-15 in both cell types (Fig. 17, left upper panel). Transfection of this sShRNA also
reduced the amount of p95 HER? in both cell lines (Fig. 17, left lower panel). Loss of MMP-15 protein in these
cells significantly reduced HER2 ECD shedding in both lines (Fig. 17, right panel). However, no significant
reduction in HER2 ECD shedding was observed when a shRNAi to MMP-25 was introduced into either cell line
(Fig. 17, right panel). These experiments strongly suggest that loss of MMP-15 dramatically effects HER2
ECD shedding.

Reducing MMP-15 protein levels by RNAI also has an effect on the growth rates of SKBR-3 and BT
474 cells (Fig. 18, left panel). This effect is also duplicated by a shRNAi to MMP-25. This suggests that
reducing HER2 ECD shedding also downregulates the amount of p95 HER2 in BT 474 and SKBR-3 cells,
thereby reducing cell growth rates. When a gD-tagged p95 HER2 construct was introduced into these cell lines,
an increase in cell growth rates was detected in both cell types relative to control transfected cells (Fig. 18, left

panel). This construct is constituively phosphorylated and activates MAPK when introduced into Cos-7 cells in
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proliferation levels in SKBR3 and BT47 cell lmes Trastuzumab appears to inhibit HER?2 receptor shedding by
indirectly regulating MMP-15 activity, but does not compete with MMP-15 for substrate binding and cleavage.
Reducing HER? shedding with a MMP antagonist, such as an MMP-15 antagonist, represents a therapeutic

approach for treating cancer, including trastuzumab-resistant cancer.
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The method of claim 3 wherein the MT-MMP is MMP-15.

The method of claim 1 wherein the cell displays HER2 overexpression, amplification, or activation.
The method of claim 5 wherein the cell displays HER2 overexpression or amplification,

The method of claim 1 further comprising treating the cell with a HER inhibitor.

The method of claim 7 wherein the HER inhibitor is a HER2 antibody.

The method of claim 8 wherein the HER2 antibody is trastuzumab or pertuzumab.

. The method of claim 7 wherein the HER inhibitor is selected from the group consisting of trastuzumab,

pertuzumab, cetuximab, ABX-EGF, EMD7200, gefitinib, erlotinib, CP724714, C11033, GW572016,
IMC-11F8, and TAK165.

A method for reducing HER2 extracellular domain (ECD) serum level in a mammal, comprising
administering a matrix metalloprotease (MMP) antagonist to the mammal in an amount effective to
reduce the HER2 ECD serum level in the mammal.

The method of claim 11 wherein the mammal has an elevated MMP level.

A method for treating cancer in a mammal comprising administering a matrix metalloprotease (MMP)
antagonist to the mammal in an amount effective to treat the cancer.

The method of claim 13 wherein the cancer displays HER expression, amplification, or activation.
The method of claim 14 wherein the cancer displays HER?2 overexpression or amplification.

The method of claim 13 wherein the mammal has an elevated shed HER2 serum level or elevated p95
HER2 level.

A method for treating a HER inhibitor-resistant cancer in a mammal comprising administering to the
mammal a matrix metalloprotease (MMP) antagonist in an amount effective to treat the cancer.

The method of claim 17 wherein the HER inhibitor is trastuzumab.

A method for reducing p95 HER?2 level in a cell comprising exposing the cell to a matrix
metalloprotease (MMP) antagonist in an amount effective to reduce the p95 HER2 level.

A method of diagnosis comprising evaluating MMP-15 (MT2-MMP) in a sample from a cancer
patient, wherein elevated MMP-15 level or activity indicates the patient has an elevated p95 HER2 or
shed HER2 serum level, or will have a poor clinical outcome.

The method of claim 20 wherein an elevated MMP-15 level indicates the patient will have a poor

clinical outcome.
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