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Antibodies Thereagainst The HER family of receptor tyrosine kinases are
import%%r@ggmg@,gf cell growth, differentiation and survival. The receptor family

includes fou, disfinet mem bcsrarnstrtgaraguaprgsr@g@pmwm fagior5 reseptor
(EGERatEn[‘ bBl 3 t{xe patée&é BcEerRr%séerszl%% actlpatlon X"!@%g’ tggf)ggr‘:‘%)wﬁpq E"LE{RZI'

(ErbB4 or yr , encode y the erbB1 gene, has been causally

implicABE TR A AR TAliGRaney T particular, increased expression of EGFR has
bedén observed in breast bladder lung, head, neck and stomach cancer as weII

20 mcreased production *$ifecEl fieg Biperigiiithg growth factor alpha
(TGF-a), byThrel’@aﬁml}tefmmteeﬂeiresmﬁﬁ@’t‘i‘?‘t@tﬁ‘é}ﬁ‘t@?‘a&fﬁt}%ﬁﬁ’ B didtouine
stimulatory-pathwiaye.-Baseigy arididendelse mmPianes Tiimbaer97:454
(1994)Menqeienakaniiboties dirvotedagainst theeEGER Oritd iyafidS PGF-a
and FQEgzhave been evaluated as therapeutic agents in the treatment of such
malignanciegzReg..Q4 »/Baselga.andMendelsohmpsupra;MasugbatCancer
Reseaygl. 44 1002: 001 (5840 Wk @iah 251 Cindauesis 9518874005
(1995) e car%é%%(‘% EHMQ%%U;L%J" ERLami, £h85Was-ouginallyidentified
as fhe Product gtiie Jansioiming denc.liom newieplasiomas of shemicalt

O

cells, resyltn

mutatlon (valing t‘bre%:fﬁtamlc aci |nt e transmem rane. retge% J%f the engoded
onal angbodios direch g gl
protein” &H5IifEaiGH oF the Rtiman Remolog of neu Is o nSserve  bre:

ovariarf GhEeREBOAHE B Rt EE Rt E|t‘)"f€‘>%srm 6 gHos TSiamor é‘t‘“&? Stience,
235:1 77 ISR AIBHrsiarho el G Garfee ey t?’?‘ﬁ.’t‘?( 955 V& Bat No.
4,968,603 TostatedFidpoiif-tutation analogous to that in the nen
proto-oncogémechas trebn FepaTER ufdy: Rlfan-tibry GrErdrpressish HIHER?
(frequentiy-butsnet tnifermbedues tdgemelarmplification)cirasidgobeererserved in
other carciemassingtuding eakcinoaasofdaeciomack, endomety g salivary
gland, lng.dkidoeyasaiemdthy mith-panekns stands biadeen Beepamong:85others,
King el.al. SEIe06e, 2eR: 441885 Y Rkela s badi bancetsd: 1656 . (1986);
FUkusmﬂ%%mééé%%@%l@%%E@Trﬁgm@rgg@g@amtog@tama%s -958
(1986) Guercln S?lg s bee;p rce(p?rgtefp i%r hunial Y§If§%T;aL %egx%t%é)ongpltfﬁﬁ @I&Len@%%ﬁne

4:81-88 (1989 onemura et af, Canc 241034 (1 Borst et at,
Gynecoi“f@‘rlf(“,g‘iB e 123 o7 '(gf ??L e?ﬁ“%“r"% e ana(i:gf5 f:c%s %%%zg Sﬁ%& 25 g1£990)
n

Kernel 4t St@“ﬁﬁ’c‘“é‘?‘ﬁ%g“m@@“??éi THOF B S & cer 49:6605 51989)
ZhEl etdprNide CArcHisg. 28 84 W&@%yl AESHEAIST S BT 6)31*“%“&*3‘5%%&
57:358-363 (1988); Williams et at Pathobiology 59:46-52 (1991); and McCann et
at, Cancer, 65:88-92 (1990). HER2 may pe overexpressed in prostate cancer (Gu
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Hudziak etal., Mol. Cell. Biol. 9(3):1165-1172 (1989) describe the generation of a
panel of HER2 antibodies which were characterized using the human breast
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(TOP-a), amphiregulin, heparin binding epidermal growth factor (1113-EG11),
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Patent publications related to HER antibodies include: US 5,677,171, Us
5,720,937, US 5 5,720,954, US 5,725,856, US 5,770,195, US 5,772,997, US
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01/56 60841 M4 Bkie630VWHOOR DD dNDIBR/ 5E6 #vie S 6583 DA rowh
US2002/2192652415u51 200 302115808 Ve WQ. D2/A44 136 iS 200210142328, US
6,602,840:1:32: 5s\VE: D 24 50D 3:-WVE2:B32405R 1264 US-2003/Q 122562, AR G-2)
2003/0465840. W Qo02/ABARES . WR.QB(006509, MRPBI0120%2, WE.Q3/028638,
US 209?»/\9968;’3;%M@&ygﬂﬁz:aghﬁmigﬂna@éys{%gggfoap%%;@wé@

2004/09% AR L0RER %1%&%9&% b.016,812 131, 113
2003/01 73 u 73’ ?b“r?‘?“’““ " A 6“ 6’1 ”’\7\/0800/68i’i3959))wo

00/61185, §éf“§‘ %"é%’épﬁgi“ % 5 wo 01/64246, US 2003/0022918,
US72002/008FFeE AT S féf%ﬁ‘f‘ W& 0177 6585 LB TS 6T 555 o
01/87 336 U O05 AT BB AR DT/ B NS O IBFS T WS 905754, US
2003/0¥BFRY7" TS ZO0RTO TEADB VO D2 USSIUE " NOO2FITFO 008 RO
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also, US2003/0152987, Cohen et at, corcerning immunohistochemistry (INC) and
fluorescence in situ hybridization (FISH) for detecting HER2 overexpression and
amplification. 5W02004/053497 and US2004/024815A1 (Bacus et al.), as well as
US 2003/0190689 (Crosby and Smith), refer to determining or predicting
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25Sliwkowski. Nat Rev Mol Cell Biol 2:127-37 (2001); Sliwkowski Nat Struct Dial
10:158-9 (2003); Cho et at Nature 421:756-60(2003); and Malik et at Pro Am Soc
Cancer Reswddi¢6-7 (2003). Pertuzumab blockade of tfiBtfatirgith of
HER2-HER3 heterodimers in tumor cells has been demonstrated to inhibit critical
cell signaling. W&}m&mlzﬁajnprgdwﬁmumm@mlif@ﬁﬂ@ﬂamﬂ sundvelGAgUs et at
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displays/HER wotivation us 6.2 Fhesdisclesure wikprepiseinsoafiethed¥ & Extending
time toisgase Pregressiow ETRyOrsvEh ikl UHEEHEWIHR VR péfitoneal,
or fallopiapiube cRREEt@OMPIISINEAAMinistering pertuzumavtocfelpatint in an
amount which extendssdol Puar ssrdyal invtheopatertkovherein thespatiexts cancer
displays HER2 activation:; 1B:00ewsheak theraisiesided die tseofa HER
dimerizal ;25}3'W?&Pb%&%&"%'§6@9@%@5§‘£‘%@Q9@é/&%%43lriﬂ&6@0@@@% loosestER2
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the manutactars of a m n (TIP)
or survivat’ i’ %{ﬁ,}ﬁ%gﬁ%g%m ?a{iﬁ‘é@%%g% Ef?ere%9 t}eq} %%g}?g%%%ﬁ%ﬁthe

gréfip CoHEIEHIE B Hast Eance eI Eaheer, ovanan cancer, periton

cancer 2P8HBIAT- {irERANEET, AhESEIE DPOLAY CRHEEP B E non-small ceII Iung
cancer (N SCVE)Y! pFostatéocaiEa afia eutsTaciPcReer: dia WHEH the®
medicamentisite e aupiMstiareddierthe AR Wit A LBV therapeutic agent
comprising trastuzumab, erlotinib, or Biessagizumab. In one aspect, there is
prayided the ygeof-aHERdimenzation inhibiter comprisinghamrantb ooEiiat
binds tq DamaiRIkeiHER2 extracelula; domainanddnhibits HERodivrarzation
or HER heterodimerization and a second therapeutic agent comprising
trastuzumab, erlotinib, or bevacizumab i the manufacture of a medicament for
extending TIP or survival in a human cancer patient, wherein the cancer is
selected from the group consisting of gastric cancer, stomach cancer, ovarian
cancer, peritoneal cancer, fallopian tube cancer, metastatic breast cancer (MBC),
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Figure 1 provides a schematic of the IIER2 protein structure, and amino acid
sequences for Domains I-IV (SEQ ID No0s.19-22, respectively) of the extracellular
domain thereafueises Figures 2A and 28 depict alignments gfthe aming:acid
sequences of the variable light (V1) (Fig. 2A) and variable heavy (VH) (Fig. 28)
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efficacy PP EVAIGHBIE oUATiEH 5&%?11&%W@%ﬁ%ﬁ@éﬁ@%&ﬁ“&ﬁﬁé@lﬁ\%ﬁ%&é
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status, as determined by E ISA, for ovarian patients treated with 42 mg of
pertuzumab showing evidence of activity (partial response, PR, or stable disease,
SD, for greater than 18 weeks). BSLD refers to baseline sum of longest diameter.
Fig. 22 shows TTP efficacy by pHER?2 status. Ovarian cancer subjects were
treated with



30 420mg of pertuzumab. Overall TTP was 6.6 weeks; TTP in pHER positive
subjestuwas 20.8.weeks; diDinpHERR e atile bubjectsoiaire’) weeks; and
TTR.inSUDIEEH Wit ek REMAPHIERD Stals WasQdykeekes men =Figa23 depicts
oveyall survivakhy, PHER? statys «valiansansensubiecis wereteated with

420mg of pertuzumal, Historical mgeian survival for ovarian cancer subjects
treated with topotecan 35was 43 weeks, and for liposomal doxorubicin was 36

weeks. Detailed Description of the Preferred Embodiments I. Definitions
HeFSRP¥ne to disease progression" or "TTP" refer to the time, generally
measuredirryweeiisorrotire friricehE e Bt G RLIRRIR S With a HER
diriERZroiprieTibieT StRrES BERTE TR (R HEhE Rk E B8 esses or
worsensSuctEfegressioflisia Hosvarrated By SRmsd eiriaan "ih the case
of awatianCarcer-foriinstandeppiogiesdsiriiean be evaluated by RECIST (see, for
example ATherass eetsahsud.pNateG anter tnsteBR3)n 2082567 (2000)). T} By
"exteRding:T kR dSsmeaniinaieasing-the dHHR dodistaseigrogression in a treated
patignt relalive deantpiiealed palient( emdralativeite acpatieninottreated with a
HER, dimerization inhibitor, 10 such as perMzumab), or relative to a patient who

does not display HER activatio d/or relati QaRatientreatad with an
appr_oveahéﬁ‘fﬂf’ﬁ%ﬁrsoeforécﬁrf:@ﬁé %gi}%ﬁ%%géﬁ@%ﬁm@bicm, where
the BaECT I OVeriar Cancer). . UV G155 QG RPUGRLgmaining alive
andRERTERE GYBST Survival as well as progression free survival. 15"Overall
surdiiars rerer SR E BALERT femaining alive for a defined period of time, such as
| year, 5 years, etc from the time of diagnosis or treatment. "Progression free
survival'mefersto. the<patierdeiehaimivig HRfaivgiHbMm THBCafEBr Piofressing or
getlingWersenBy. mxtendisgisrr vivaitigaenmm nerddiiEBverdiBiProgression
freg, survivalin.aireatad ROpatieatrelativedowsm intreeté: gatiendifi. relative to a
patient. nof, treatrd Jwitha.HRR.dimesizationinrkibiter:such sis-péfturtimab), or
relative ;[Qns%é%atc')?_%&é@@l%%%m disilax AR Raasl vatiom angforrelative (0 a
patﬁran}tj treated wit ttl n agpcgg&y%qﬁ%@tlﬁgm agentdsuch asstopotaead:or liposomal
doXBIUBIE, Where the cancer IS QUAAN.GANGEN) o wiminisAld biegive response”
reféf o BIREREr4BIE résponse, including complete respanse (CR) or 25partial
Wcmerapeutlga et COEI.IPU'SI?éUaS“‘ma Seflounie, o Thyecs y
resp ; Fecomple S PONs A e RoISINENISA 106 .

disappedratie &t GrE O Caice i fesponse to_tr%at%tafhis does not
alwayindarpiie careet had BRBRErEET “mpYHial fesponse” or "PR" refers to
a decrERsedndtheiaie Bf oHeD HBPETHHETSBPISSORE BT (e &xt&nt of cancer
in thedodysbim tesponsette feaniemresona “IERY EER Sior I a T8 8Pt protein
tyraging kirasenwhick belonhgstodienHERrecevPIaraf afich fies EGER,
11fERR, HERans W4 reaeptareidl heHER: regepts Wil generdiy'comprise an
extracellylan damanis vk meay:hirchan ditRotigainehand/or dimerize with another
HER recepior molegule; adipephilicimnasmanbrangidemnaintialcigserd/ed
intracellular tyrosine kinase.damain, add sucarbaxylierminaksignalingrdomain
harboring several tyrasing residues whichicarrbs 35phasphoratediiThe HER
reckdiEh May be & et spauence, Hi R eceptan,ar anisminacidsequence
O e A HEAR GG eL R R a6 sage hupan HER

comprising trastuzumab, erlotinib, or bevacizurmab.
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The terms "ErbB1," "HER1", "epidermal growth factor receptor” and "EGER" are
used interchangeably herein and refer to EGFR as disclosed, for example, in
Carpenter at at Ann. Rey. Biochenz. 56:881-914 (1987), including naturally
occurring mutdhtTofifis-therdor (el & deativrimutanrPER vtk lithphtey et
al. PNASVEUSAY87: 4207 242 30(+850)) SEb BPINefersnb4hesmgeiney5ercoding the
EGER protemupraeuctemprisiihesexpres sionsit ErbB@tiame i BR2inakenss et
interchangeably-hereiaandirefedtahumansikiERZ ) proteinidesaeribedsforexample,
in Semba@toats PNASiHIBA):R2:64974:6201.{1985) antkY amaraoto etal. Nature
319:230-234 (1986)(Gensbank aceassian it MRLEX03383) L NSl MnerR132"
refers to %MW%@Q%@Q% EfhB2\and m@%nresrp%&%éyt% b&a%&%&modmg

rat pl85 l:lﬂQdi rfr ?gxﬁnld:‘lr%, Q) % @V%F queglu%lean cuanrper aHsEt % 11} t[!FI

'HERZ e trqcel Q{ Qmaln ork HER2 ECD refers to a domain ofeHERﬁanﬁat IS
actrvalion, an eI the ed 1came t 15 adrmnisiered 1o t afient Wlt]
outside ofla ceI

ell, either %?gohore to a cell membrane, of in circulation, incldding
fragments Thersor Th 6he BB oaimant Tha SiPLcEIfGIAY #8hain of HERZ may

comprise four HSATATFE: A5G SRS At T oSiIRE s eanthe 1sfos: SEQ
ID NO: 13y *bDSAEiA ™ (it dem reSiquesrom a8curtoe45319s SE D
NO:20), "I6rpinape)” @iviiFies deterashdedesfitom kyostr820r488mSEQUD K O:21),
and "Dorﬁ&iﬁwm@Wﬁ@%ﬁ%ﬁﬂ@@%m&b@%%@@wr%@WW@@?}
(residue HErabermgowithout signal peptide). See Garrett etal. MoL Cell..
495-505 (2003) Cho et at Nature 421: 756-760 (2003), Franklin et at Cancer Cell

: Teabuibeneiteiivingset at Proc. Natl. Acad. Sci. 90:1746-1750 (1993),
as well as Fig. T’Lﬁéﬁréﬂ‘i"’fw ’EWBQR: eiffel MEIEZR Bt ineferte. thburscepienpolyreptide
as disclodtuaife FBXSFapReYari IS BadeidDE05d 88;884-an6b 486968 as well as
Kraus at at PNAS«{US Ay 8648:1:93iQd08% {188 no acid Td@derins. GraR4imand,
"HER4" hetemrelertatherecapte; polvpeplide.as.disciasacthd0hexampignin EP
Pat Appina 5199.%%%%9%@%&;&&@%&@&54@&@%&%& 4 ¥edQ'h446-1750
(1993); ang,RlQuymanalat, Nati e n306:413:418 %311 h@& QL 'SO‘IOJ @&1
thereOf ehg‘/y %E‘QAW% MSWQ%%/,%%%%;RUP (‘j? ” i eréﬁces etw

of

HER EOqneIGen, 2 AOlPSRUIS HUEh DTG, to,andlor activates AHER
receptor. The e HER Iﬂ% ind oﬁpartlg{u r mterest erel |s a native seq GenEs H’ﬁman

HER Ilgagd {'Such as eplcﬁrérmélfegrow mf’ac‘?or"’fﬁ@ﬁ“@%ﬁ&%”’@fgimﬁ Bi8l. Chem.
247:7612°78631 (1972)); transforming growth factor alpha (TGF-a) (Marquardt et
at, Science 2258574 1983 PPO & FsT R G arserrrd i shesGisckaitoma or
keratlnocﬁé’%&%b‘i‘?ﬁ ey PR B ELShYydh cthlts Sefenren248: CoTeaD76
(1989); Ky eenpidatishec 3802 572661 1:990RAN H-Cock 2t st M ofsEed iBiol.
11:2547-2857 (4991 cddetated utin Shirg:etaly Soienee259:1i604-1607 (1993);
and Sasada etFah-BieghemnBiophy sinReS: £0mMER-IA0L 1731993 xR,
heparin-biaeing-epidarmeabgrewth iaetes tHB:-EQE)itigashiyama etal., Science
251:936-939 (1991)); epiregulin (Toyoda et al., J. Biol. Chem. 270:7495-7500
(1995); and 35Komurasald et al. Oncogene 15:2841-2848 (1997)); a heregulin
(see below); neuregulin-2 (NRG-2) (Carrgway et al., Nature 387:512-516 (1997));
neuregulin-3 (NRG-3) (Zhang at al., Proc. Natl. Acad. WO
2006/091693PCT/US2006/006334 Sci. 94:9562-9567 (1997)); neuregulin-4
(NRG-4) (Harari et al. Oncogene 18:2681-89 (1999)); and ctipto (CR-1) (Kaman
at al. J. Biol. Chem. 272(6):3330-3335 (1997)). HER ligands which bind EGFR
include EGF, TOE-u, amphiregulin, betacellulin, 1-1B-FOE and epiregu lin. HER
ligands which bind HERS3 include heregu fins. HER ligands capable of binding
FIER4 mclude betacellulin, 5epiregulin, 11113-EGF, NRG-2, NRG-3, NRG-4, and

lhavra~ntthhrm e M lAavrar~niithia 7EDN vvlhAanrm 1A BAarairm refFAare +4a A~ v~y rismAarnst i A A




10(Poles et aL Cell 69: 205-216 (1992)); acetylcholine receptor-inducing activity
(ARIA) (Falls et al. Cell 72:801-815 (1993)); glial growth factors (GGI1s)
(Marchiomni atsat;dkature, 362:312-318 (1993)); sensory ang: moeiakmessHon
derived factor (SNIDE) (Ho at at J. Biol. Chem. 270:14523-14532 (1995));

y-heregulin ¢Sehagfer. f,ah,QneRseRe 1l 3R6c1394.(A994))- A "HER dimee
hereinis a @Oncgyalmgwaa%%%@gfnggcﬂsgoamamgagt 'east two HER

receptors is &p0sed to an HER TJ an can e isola

|mmunogrec ‘”e‘w AR RN 26 °S SWTBW@I as descrlbed in Sliwkowsld et
al.”J. Biol. @ﬁ‘@?ﬁf”‘ ?%@?%)QTAY%@T pf&%%?b(i@bcﬁfnfgfugk‘a%lgé Bther Broteins,
such dé)anéwaraﬁaﬁrf@&@ﬁtwvg%ﬁﬁ?ﬂféC@F@pstEﬁWb‘é)a?%Hﬁfed with the
dimer. Preférabhyvifre B R dirprsw et prisesHERZ I8 *HER heterodimee
herein is a rendokvaletithrhddotiated-heterodiimer comiprsirgatidast two different
HER receptsgs,isueh sask SRR R2edptEiR 2 HERB e roER2HER4
haterodimetss. 12 suAnzhiE Rinhibitas isanuagentydieh interfere sywikatiR kiR
activation ogfungciiQneExampies el R nbibitars include HER antibodies (e.g.

EGER, HERZ, BRRS Ll ER4: antibedigs) EGERIRIgRpe drigsi.small molecule
HER antg&%nlsts HER tyrosine kinase inhibitors; HER2 and EGER 25dual

tyrosine Kingze RioL. cgchasim@m!pm/%%m%@wgm@gﬂ%gmolecules (see,
for example WgZOOa? 9 and/or a tst at ttﬁ or interfere \Qnth function

shows tjme 1o ¢is k ressmn oval ancancer
of downstrefm signaling moe ules, suc as WIA k-t (see F

Prefera‘?ﬁ e HERThBItor 18 grif g HBOQy P Shaits moi’ecule WhICh b|nds to a
HER recept@r R AR EHHEN S ST ﬁ%%iwaﬁl%vaaﬁlaﬂ%ﬁ?%tféﬁa B E 8 rmation
of a HEREGHEPEP IR SoHEE H T rerdianis e HER EMTeRZaisifinhibitor
is an antibdyforécaripievart arrds ey WHIBAPBIANE tH M ERY 4fthe heterodimeric
biAding site tiaefaofidFreritd stprefdrredkER thmterivateh liBieriTgrein is
pertuzuriab ©OphAbEC4. Binding of 2C4 to the heterodimeric binding site of
HER?2 is illusiyatee-iacHith:ssho BitRepExRample sofktimRdimerz stiominhibitors
include:gatibadies:mhich kindtemGFR and inhibit dimerization thereof with one or
more other HER geceptams.(fal-example AbzGER, maneclonalimantibady 806, MAb
806, whigh, binds to activated as-untsthered, EGER: see Johns etal., J. Biol.
Chem. 279(%%»?52%55 30384420040 antibodies which hinglto 4 ERByANd inhibit

dmeng&t lon.t reozb\/\{iggn%r!:% erllfcmp ac?vg} Ppearrnalﬁl r%sgeor!‘s%qg{pép s(e?dieadrgg E) %eé) which bind

(0] an || Imeriz |o hereof with one.or more other receptors;
to HER4 td Se‘bﬂ at ther HER t

peptldémélrnerlza‘f'lon inh |tors &€ Patent O“geéi%ﬁnf f68) antlsense dlmerlzatlon
inhibitors; efd * o ATRSERS dl‘fﬁ%rlzaﬁflon TARTBEG 0 ecﬁsave%ﬁfimt%at inhibits
fo?f’hatfﬁ?i“éffaeﬁfﬁﬁ‘é?ho(?vﬁé%%d‘ﬁéeér"ge&mﬁf@ﬂ?ﬁ‘ﬁ‘ﬁ?mmmﬁm%ﬁwéﬁlbody is
an antif8dyPtREE gt i TER teeEh ot /O PtioNaN vV the IR RP EREEY fiirther
interfefesvwith HER activation or function. Preferably, the HER antibody binds to
the HER2 reteptonis HER2rantibotyrotparticutar interesicherafrigepeituzumab.
AnotherexanppleehaBhRa antibedyisdrastuzumabhxamplestoffth R
antibodigssingludes eeitaximab ansl-ABX6303:10"HER activation” refers to
activation, or phosphorylation, of any one or more HER receptors. Generally, HER
activation results in signal transduction (e.g. that caused by an intracellular Idnase
domain of a HER receptor phosphorylating tyrosine residues in the HER receptor
or a substrate polypeptide). HER activation may be mediated by HER ligand
binding to a HER dimer comprising the HER receptor of interest. HER ligand
binding to a HER diner may activate a kinase domain of one or 15 more of the
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20An antibody which "inhibits HER chmenzation” is an antibody which inhibits, or
interferes with, formation of a HER dimer. Preferably, such an antibody binds to
HER2 at thexhetesadimeric binding site thereof. The most prefermd dinerization
inhibiting antibody herein is peituzumab or MAb 2C4. Binding of 2C4 to the
heteroigleimgc{i&@gg@ggfﬁj@@,@{engﬁgbj,gigmgrated in Fig. 4. Other examples of
antibodies which Inhibit ER dimerization include antibodies which bind to EGER
and 25 inhibjt élmerlzatlon thereof with.on tgm Qre other Il—|ER receptors (for

me 1o disease I'O"FG fon’ Ol" elsme General TICASUTES

example EGER monoc onal an ) g mdgato activated or
"untetREPEE™ EEERESE Y ‘rﬁ"‘sa“%i““ry j"“%ﬁﬁ%’h’“e”m 5‘?6( 8:36375-30384
(2604 YFrREER ATESNHRCH BRREHES RS SHE FRTBRATRSHIAHSH %%E?éo% With one
or morEtsiel HER® FECEHTOTE A i SHIT CERESWHET RS BIEEARRE hibit
dimerization therecf dvithVonéuor o e GtRErAHERP8ceptors. 30An antibody which
"blocks ligang- activation of et ER:récdptoremdrere ffogtivielrther-freidttizumab” is
one whieh+edusesarneliminaies ki Rdigand @otivationief #heRatieceptons) or HER
dimer(s)moraseffestivelwifos axemple atleastabapt 2+Haldmore effectively) than
trastuzymah..er it such-an-antibedy hlackstERligandactivation:of a HER
recepter atleastahui.as effectively as murine monoclonal antibody 2C4 or a Fab

fragment thegeof, prA% Q%rtya%%l{ﬂ%%!;ﬁ%lia%@%@gm@rm thereaf.Hne can

evaluate the a |Its¥ of f.an antibody to block Ilgand activation of a HER receptor by

studylﬂ?gﬁ-eﬂiéJ imers directly, or by evaluati activation, or downstream
sighaling, WE20U830168 gﬁé?‘%ﬁ@%@?& 6352 WhICFD‘l re%%lt% frogrkﬁ H§ER

dimeri#Zior= B /By BUaIUEHG thE Atbody-1-1IER2 binding site, etc. Assays
for screening rfé’i“élﬁti‘%ﬂ?éﬁa\llvﬁﬁrfﬁoéhébﬁﬁ‘ﬁ’??5’3?}ﬁ?6ﬂvfgwéﬂﬁ° SIS BRESTIHER
receptereivte Effectively than trastuzumab are described in Ages at al. Cancer
Cell 2: 127-33 +(2002yaive WOOT /00245 {AHAPHE ETH)" I WA 6T éxdiple only,
o mayiassayrdorm mhibitionof HERMte pBfomriate (Lot TR §oErgio1A-14 of
Agus etigldCarice pdehay) 12 #digi(2002) Varid\WO 0 D00 ER5) I reehuetdtn in HER
ligand activationief cells whishpexpressutbRdimaerss(Wooht0e2dsand Fig. 2A-11
of AginiatahiceaneenCal2s &aimkd£2002), for example); blocking of HER ligand
binding to cells Which&X e ssHE RcimarsLWA0 10RR4 brpad:Eigs2ErtAges
etas. %g@g@eg G&ll, 127-137 (2002), for example); cell growth inhibition of cancer

cells (e.g. M§F7MMP@1MQ 134 2Rt o MRMEs LQLAG: T4 ZR.$8llS) which
express HER dlmers lﬂlﬁl}ﬁg sence (or absenhce of HER ligand

Ways me Sl
(W0017082%5and Figs us, et al. Cancer Cell 2: 127-137 (2002), for
instance); mﬁaﬁ‘ﬁ o“fedownstrreéeésrr? SSHATAG (for instance. inhibition of
ERG- d‘éﬁ‘éﬁﬂf@ﬁ’f?&‘?ﬁ‘bﬂ%@ﬁh@ﬁ/ﬁfﬁ?‘%& °§rmﬁlbltlon of HRG- or TGEtt- dependent
MAPIC phogbFBRIFSRER ¥ BB ML Stoas mard By ves S By RIS B al. Cancer
Cell 2; 3R B-pRPPOTIFRGFRX IS 8y BRIy als HseSEWHAHEEhe antibody
15inhibsitssHER sdirdrizationnbyristordy g HHE B Atibe TR ZDTHG SHER for
instancexRy evaliatingraistructareror inoilel csuehrdstadrystatssirtictare, of the
antibody-heund:tertdR2{S e bk exampleqiks anklinyatiak-QaneeirCelbe
5:317-323(2004) 7 heteredimearic bindingsieor HER2y efetada:a region in
die extiagellular.domaip AleqapkiERRdhalcrniasiscpeiieaces withoa region in
the extracellular domain of EGFR, HER3 or HER4 20upon formation of a dialer
therewith. The region is found in Domaire 111 of HER2. Franklin aid. Cancer Cell
5:317-328 (2004).




The HERZ2 antibody may "inhibit ERG-dependent AKT phosphorylation" and/or
inhibit "HRG- or TGFa-dependent MAPK phosphoglation" more effectively (for
instance ableastddold more effectively) than trastuzumab (geeAgusaial
Cancer Cell 2: 127-137 (2002) and W001/00245, by 25way of example). The

HER?2 antibegy.may.he ongwhichelike Reffuzdmaloloassdat inhikit BER2
aCtOdOm%ﬁn%i%%‘{%%ﬁ anQ\ZL%lJ a%@ﬁk@g &a&mﬁm@%ﬂ@% 7A9(200L).

TraStu um ?1 5 ,Ell ? 9 imcu Wi} ;}a(iur& yOCCillTIIElgF'm%é;l feCt ere{) ;In (%ll?%vage A HERZ
antibo n S to a mdgtto residues in

binds to a hetergdimenc bl 'on%n% }199(8} e 1 g gene
30 domaﬁtﬁ Al OPHORSIS 4150 Binds 16 fesidues m off er 6t the domains of the
HER2 @%r3et ﬂﬁ%}‘%ﬁ‘f&iﬁd‘%ch as domains land HI), and can sterically hinder,
at least to ARSI EBT A OHFBE A HE R e e T RS 6}
FIER2HHERY Weisrtidinte pemiinkiiedt dk- CAATEPC NS 3PI3P82004)
characYergetherHER 23 FeUZAI Ml Cigstalstrectorembegstedwitiithe RCSB
ProteineDetaBaniQCodind B818) Eilltistratingensexeraptanydntibothi'that binds
to the beterodirnaticbindipgsiteafB8HER?2. An antibody that "binds to domain
11" of HERZ bindsievesiduasdncdemainitandopional o Qs HER? that is
2006/031693PGIT 44 S 2000006334 4asidues -other domalns)ot iER 2, such as
domaing, L%Qnufém %&%@MJ&%@?@QM@%MQ%M&Q@%@Q![ng;;ail;g the
junction.between domaing,! sdd AR, é mzcammésanm gXpIRSsign” refers to

coprersional e i formaton encaded .2 9ene o MEsSERGRL FNAJMRNA

ané hen ot e roteln ereln a samp e or ce that "ex ESSES a otein of
ﬁzremdﬁbs fri mabou NO: 2’[{? éresx un en %
mterest ()SUCh as a F‘fg rec In W IC n encodlng

Rogharti Sttty it L G b
preserf????%ﬁ@%fﬁ‘ﬁ Bt > 317‘?%@%‘1‘?@6@”@‘ eﬁﬂifl’fﬁ‘é‘?’ﬁ%é‘“@ﬁéfh reaction” or

"PCR" %44 dsedhEréigehesraty reférs to a procedure wherein minute amounts of
a 8pecific piteBvfarUErEie séide RiGAmelorDR A daresdniplifiedad @SPdescribed in
U.S. Pabs. N33 45688 /106%sseed! 2&duly 4TS Genérdlhy *s&(irstice information
from the ends=eitheregien ofirteresi eebeyonerneets-tolbe dveitalite, such that
oligonugleptidesprimers sarhe designed ;theserplimessawilkheddentical or similar
in sequeBse.ioraRRasie. Sitandsalthestemplatede:heram plifieds ;] heibidesminal
nugleotides:ofihe IweHripgrs may coincide with the ends of the amplified
material. PGR £ap @%ﬁ%&ga m%mﬁmgﬂgd%a%%ggqmm%mNA
SGC]UG%%% fr%ﬂ} BI&I‘I erem i anatl\?e%‘gc];ucr%e léllr'?‘ant &QQ?ﬁhf R/TP ”él%‘]:gl %elllga[d
RNA, bacterlo t ner ullis et o]
Sprmggﬁar or Bl'%a?n%zg %’ it Ingf’; iy §7S7 %%?E Q?ms r}{l rIo?‘;v'lzzc?mology,
(Stock G PYEsE K464y f&lse”ﬁesé?jiﬂgrlé)fgr% (B%ﬁﬁ’gpcﬂm “Hae“’eﬂ"wn be one, but not
théﬂonlﬁh‘éa%%ﬁl’é?rﬁff‘&‘%‘ﬁfﬂi%ﬁ%?a %%Tﬁ?ﬁﬁ%‘f’é@ét e SEtTsT EtHad fo fgg%pllfylng a
nucleidaeid test'samishe LA prsing thekrse ¥rakhain hitiéfeic 5efd bNA or
RNA) agaeeipint@arid ulifires B HACISE 0O Selynieralecterdinpiify*er generate
a specifie-piecedof’nveheic iacith-ondozariptity :orgéner die-2EpEeHiespieee/of nucleic
acid whigh-isscompiemeniapidaia pakicular neelele-acit:7405-750Quemtitative real
time pelymemaseLchainseastionsor (R -BeRirefensito)adormiol RE&Rwherein
the ameunt.of RCRRroueHls easyred-alieachstepima.Re RJeastion. This
technique has been described in various publications including Cronin et at, Ain.
J. Pathol. 164(1):35-42 (2004); 25and Ma et at, Cancer Celt 5:607-616 (2004).
The term "microarray" refers to an ordered arrangement of hybridizable array
elements, preferably polynucleotide probes, on a substrate.



The term "polynucleotide,” when used in singular or plural, generally refers to any
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or
DNA or medifieeid@ RNA or DNA. Thus, for instance, polyrgclestidesas defined
herein include, without limitation, single-and double-stranded DNA, DNA including
singlesand LAoullesikandedregions: single: anddophlessirandacilNA, and RNA
including, s #19!?(@{191 double;strandedsegionss hybricdeolgsuessemprising DNA
and R E}rzma% 9@%%@ngﬁ@ég&@%@geqsllmggéymg@wgm@@ﬁgﬁm@m or
ncluc S50 2 gpded regeé}%mdmg%?& Q0. dhederm, Polynucleotide”

as used herein rerere o riple- strande regions comprising RNA or DNA or
both RRIZEARSBNA: Tive" gran SR S UERTEGBhs may be from the same molecule
or from diffef&tENTolEBHIeEe e YEHISHE %WIYH%’fifﬁaélcﬁ OPSKEBFMGTe of the
WO 2008/0%1593PETIE) E2006/606 5% FGTattms hdtford T BiciIR volve only
a regidmsebisofiecefithadvislsralis: Dre B themiettned sr P [ECHSTi¢al region
often is.arialigorugiedtide FhedérinPipoimacieditictsiacifetpiveltidés cDNAs.
The tewaeinciudesDNAs(including cbNAS)randdRNAs that8on & gne or more
modifiedrhase: Tdess); RN AsWar RMAswitivbackbones ymodified feyistability or for
other rgasons.are-& Rolynucleetidestagihal term.isintended herein-Mereover,
DNAs Qb RNAS COMRESIAG LR SHALhasess sueh asgjinosine, or modified bases,
such as triti%e;%pa%g nE: NG withinithe detmspalwpueleatidest as defined
herSE n, rece %e ng cf;)mp exte? Ir‘nrp f(pn% lxyigarlij g cglptxgrgsm%m@gﬁ% %IRQQ%J&@L%DSBCI o

enzymatl a andocznrget aie }n% r%Q:cdcllgﬁ oIlca)lll;[in a%agzeggyrgﬂgg}&% g%lay&!ﬁleqleo“des
as welf'as %?1 emlcaﬂ‘sorms racterlst of V|ruses and cells,

A ch
mcludﬁ‘&%"f?‘ﬁ?ﬁléeé?{djcﬂd‘fh(:’f”” 15681 I]4661 14"ciﬁhél em "olg %nuc‘lllgoffdee refers to a
relativefyt @Wﬁﬁ&’}ﬁlﬁ‘&%fﬁeg‘iﬁ&dﬁﬁ@”%ﬁ 16 Wﬂi‘ﬁhﬁ aT’%nPrgfffg]Fé “Stranded
deoxyrishtieREsHHES? single- or double-stranded ribonucleotides, RNA:DNA
hyBrids and HEEBlsestaetikscH DN A OB ECRSH HeoBRE PR A& <Handed
DNA prokerdiigforunteotices EGFe- B Eyntids el EReiiicdiethods, for
example usingramtornated 4 soligorhclettideib iifesizersthetarEeonmrcially
availahier Howmever.el grnucient deSECaR e miathe. byHaRaridty)iof BfFér methods,
including.dnavitre regombinant:DMNA-Re diatech-dechniques andin expression of
DNAS ig.£ells. RRE.QEIRARISMSH o 1apalN:PRIASE sgene amplificationaefers to a
procesg, Sy wiish, nuitinle. coRiss.f & geRe Mraane-ftagmentaefommed in a
particulat,cell of. el g e SURUGAIRGLSHION darSIHRISR AL RGARNA) 20is
often refgerqe whmh C]S N arg!:‘:&zon Usually, the amount of the messenger RNA

(mRNAYBROUCeTBISo ncreasts in.he pronodion of he, numbes el caples made
of the particular ene expresse tringenc Xr r qatlon gedactlons is

redtlily e Féahﬂfg/“?fﬁlé:‘%‘f%?éfa RS iR & 't eﬂbaor Rhd GRRaraly 1S an
emp|r|c"éﬁ“i‘f‘él&‘lﬁFﬁﬁ’@ﬁzdﬁffélﬁﬁf@?ﬁﬁbwfhﬁﬁﬁé“iéﬁ the Wéé’ﬁﬂfﬁr&%%ﬁé%% FPe and salt
conceritrdfiorienr geﬁ%?ﬁ?@é%é?%ﬁéé‘%ﬁ%ﬁﬁé%@ﬁ@ﬁé?ﬁﬁéﬁﬁﬁ%%r proper
annealifigr2white-25shoster Prolvesre ddBwiertemperitards I Raizatisn
generathyscepends ontinenaiility ofcénatured DN AbtoIFREarmgal oharmple
complementan SRS BVBSEn niavienviraimentbedowdHeirmedting:

temperature sHhehighesdha-degree ehdesiredhomelogyberveemthe probe and
hybridizable sequence, the higher the relative temperature which can be used. As
a result, it follows that higher relative temperatures would tend to make the
reaction conditions more stringent, while lower temperatures less 30so. For
additional details and explanation of stringency of hybridization reactions, see
Ausubel et al.,



Current Protocols in Molecular Biology, Wiley Interscience Publishers, (1995).
"Stringent conditions" or "high stringency conditions”, as defined herein, typically:
(1) emplayolasionie strength and high temperature for washifigsfiet@xample
0.015 M sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at

50C.; @.pmplavdyrng hybridizatione.denatuing:35agent: sushasdarmamide,

for eX%&!%t,a i%eegym formamide. with rgce]s?o/& ROMING:SEHT, AIRUINR/ORL LR
Flcollm G’L% pQ yvmégpyrrolldone/iib 0 inM sodium phosphate buffer at pH 6.5 with

750 ‘Sodium: Chl dhme “SRA sodium citrate at 42C.; or ( e) employ 50%
fonnamide, 5X8&CY ‘(Ef"fglw T{T &, 1f)af)?ggni\)i’““mh [T Ksliee e§ m Fmgnff'rrn
phéspﬁ%‘t@‘sﬁbﬁ{%‘%) 0.1% sodium pyrophosphate, 5x Denhardts solution,
sonicated s&lHERBHeHNDNERSD BTG TIPS DS i e erettan
sulfatefwetod REfeggithhWES e it 42@ctin FoRSBC SB8imHcehtoddelsdditim citrate)
and 50%formaiiie erab S50 ibiatiowet:dynd bighunstringarcyaveshl coEvisting of
0.1xS SErenm aimingd DFkiat BEGIR anitMederatelstiringenssomsglitions” may be
identified asescribed by.Sambieak-ethabidMaleculaly Gloning: wulabesatory
ManuateNaw Yk feRid-aR ing farhenkiess, d98%-andincluge.the.use of
washing.soliftier:andhybridization cRRAINORNS. (Led miRMRRLAIU GrdaRiC strength
and % 2D3)d6S:AU10geNLINAL NASE desarined ARRYe, M@m@g&mdemely
stringep cond 'Egﬁ%em%zm le%glngumd&gﬁmja@m;@ asalution. compyising:

20% formarm e M Na trisod lum, citrate), 50 mM
sodiunt BB SShate THE ey mﬁmd tﬁeée%&tﬁeémggﬁl}{lo B L% dextran %éﬁ fate, and 20
mg/mT YA f’éﬁ"’é BATE SATHOR SPEMT ONAT T HORA S, VWAL ﬁ"g%e filters in
1xSSC§’(}§‘P‘é{’B‘E§ﬂf)9‘?‘:‘5@®@‘.‘ ?ﬁ@%‘ﬁfﬁﬁaﬂe%‘ﬁﬁs%ﬁﬁ&osgﬁiféaﬂ%% to adjust the
temperature FioterStiengies et W ipeessanrto ReatsnifiBHte fattbristich as
probe tefigtiscent thebhike 1E5# "native sequence” polypeptide is one which has the
sathe aminotaeitbsegidriceias EPdlypeptid & (exgiboHERrEddtor wrfER ligand)
derivedifiommanture HERCIudingatativ.aty acoixingréraieticnirieatsinBuch native
sequestepalypeptdes canheisclatedifromnatiunesar banbedptaddced by
recombpiR@fi0E sy bete MRAnsdMis idunaliver seerienca-polypeptidecan have
the aminRRCIA SRAUENER AR QCAUI IRgMaRRANeRNIE FMENC
PolypepfidlesxrRelyReRida, 1em ARy ALheE0RAMMAlARISEERES o] Ne tenn
"antibod 05'%@'% ssedilndhe nga% seRss.andspacifically.covers
monoc ent. E’%@g d?%e § ?OBQ&%S na%" b%n(tals Whic %?ﬂd@%gﬂgg gl’l%@(li}}rll?rloza 10T hg

bispecitic antl S an anti agments, sQ o exhlblt the deswed
biologital BeAVAT %e@erﬁcwﬁﬁ%ﬁ%c i D ody as udéaé]d“fﬁeﬁhrr?efiez?ers to an
ant|boHVT?B‘Fﬁhﬁ"ﬁBrﬁ‘i?féf’*B?’iWﬁ?%?ﬁ‘ﬁ%tantlalIy homogeneous antibodies, i.e., the
indWidual arftﬁjERﬂ’Pé}s%hE)‘Piéfr’féa’lﬁ@‘Hﬁtﬂﬁ?ﬁf|Wéefép}8é‘ﬁ{?€§f°§ﬁ8/@?“b|nd the same
epitop&syrareepriahpossiste variarmd dierray s Ui praageidh of the
monociorad antbtrdy s ety wariantsyene Pl beintepresdal sk amounts.
Such menegjonal antibadydyxpital heincludes an: GRtiBodyreomprising a polypeptide
sequereethatbinds atatgetdarein shedarget-birdingpohpeptide seguence
was obiaingdiby.a presessithatinsiudaesthe-selastion ohadsingte sarget binding
polypeptide. seauense:fram-aspluality, ofRobieRtide se0UanGeRFOLax%ample, the
selection process can be the selection of a unique clone from a plurality of clones,
such as a pool of hybridoma clones, phage clones or recombinant DNA clones. It
should be understood that the selected target binding sequence can be fur-ther
altered, for example, to improve affinity for the target, to humanize the target
binding sequence, to improve its production in cell culture, to reduce its
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WO 2006/091693PCT/US2006/006334 polyclonal antibody preparations which
typically include different antibodies directed against different determinants
(epitopesyeeashsmanoclonal antibody of a monoclonal antibodyspiepasation is
directed against a single determinant on an antigen. In addition to their specificity,

the mongglanal.antibogdy.prenaialiPns Aleat@niagears:indiatibey are typically
unconfaminale Qmﬁ)é BPE%EAHENHQ&?CQJQW IngwR ks medifien :meneclenaldndicates
e R 105 A %gsmﬁe? Fing.optaingd tom o stbsiantally

homagelieo atlon 2 ant!' odi o ?'noqu%an%tsatofop?ni%g&% H%‘}l{g‘saerequmng
produ%’?(%H 0%431%{15{?’1 v an mm cular meth eé(%ﬁ/gdzﬁgf monoclonal
antibodied o e el Hg&&f)’/‘ﬁ ér?ééjﬁi\zf‘fhcﬁl{ 12r7e153g tAvention may be made by a
varietyESriednATGIES? feriamGTor ik ampTe T &R W&’B?H%\‘Aﬁa“‘fﬁéof &3, Kohler
et at, Nature, PBE A5 1978) CRIArBii-aty; %‘ﬁ‘ﬂf}ﬁjﬁ@ g GindBoPAtoty Manual,
(Cold SptirgaiiiofihaliBiaidRp Prad§isAidides 1o Sy afiimidting 8f%t; in:
Monoalesakintitodies et CelkkiylyidoMayT 563 681 (EREYe MNP, 1981)),
regombinant:RNAmetheds (Seepe:g: HdiSeRate ntsie) 4 J8R3iB6Y7), phage display
technolRgigm{(586; g Blacksan.etat.Nature;7352:624-628(109d)pMarks et at, |
Mal Bighd72:08 1R d:294%S it alatnd MokBiok B38(2):286:310 (2004); Lee
etal., ém'\él%ﬁdﬁlééo&%%&)z;’pe;lgﬁ%A@Q%pf%@m@w%@yms 13 Agad.oSci. USA
101(343 24? a%ézge&%qg4)5%$?§ e?&@r!;ie'; dﬁ&%’@@a%@;t@%%me antibody

284(1:2) 10157 ( aﬁo“ég, nd. techngl (agi%ﬁcgman duGing Aman,arbyman-like

anf‘bo I65°in animars t siave arts or all o immimo ulin loci or
genes BIEEANE RuTaR Tr% Srtlau?'tl?f fobulin %ﬁé%fﬂyéaﬁ%nesk%%% {% g&rw%%%g98/24893
WO 1@9@7@% é“Wt%@ﬁé/ﬁ?ﬁﬂﬁ“Wo 1991/10741; Jakobovits et at, Proc. Natl.
Acad. Set USKO85s(irgds) RG0S aF5e iR RE kb dumnis 1993).
BruggEREANH sPEts 20V e hAFEAY" T 3SR S AR PN S 85 45 806:
5,569, 826/5:85910660 el BeRP rarmi) g PaweHt Nt 525807 Ao

1997/ X782 W3S 7RHEMMNosS. 5,545,807; 5,545,806; 5,569,825; 5,625,126;
5,633,425; andibr66di0d6y-Manks et @aloBisrPedhnoldgythd: R 79igs (1992);
Lonhergret atrdvatised3682856-868v{1i894ydvibrrisorioNature; 668122813
(1994);ckishwilehat.akuNatire Biotachnolagy 2 1484685 1 2896)pNeuberger,
Nature, Bigtechnglogy, 14: 826 (1996); and Lonberg 25and Huszar, Intent. Rev.
Inzmunol. 7%5@%&%3%9@%& be oneBAMRNRGIORA, antibedies:hereinspegifically
IndUde Chlm na eptll%tc&rﬁes%wd!akga%a&g P@r%ﬁu@@ﬁa@%@%ycﬁ@ﬂx/&& Uzght chain is
|dent|caT Wiehﬁ o o 0 ous o corresponding sequences in antibodies derived
from a' par icular spemes or Helongin articular ass or subclass,
while the re@ARA&F BT HHE" chan §%ﬁt§qlé‘gﬁ?%a (}ngt o 0? gngog%{dsooursmdo e
co?‘?esﬁ?i‘ﬁ‘&ﬁ&“éé&‘l?@%@%’ Fl‘?d?sf?é??ﬁiﬁéa‘ & étr'i‘%‘a“?‘r%rﬂnﬂéen eeF( tgdf)%gllaés or
belongirieytosshetirariaripby a&‘l%ﬁé“ﬁ?‘:%‘ﬁlﬂt?fﬁ%%t R G algMERtE 8f such
antibodies- wxroﬁ%ﬁﬁwéﬁﬁ%ﬁ%ﬁéﬂ@é@ﬁ%ﬁf&l@qm%%ﬂ\ﬁ -‘(E}’@“?Datent No.
4,816,567 andeiorfisbEretatzProcratiuaradr St vk BPH881:6855 (1984)).
Chimerigiamtibaeies)ofiintere st dvergin indludedt pritnatizédi-dmibodidzeetrriprising
vagiablgsdemain antigen-binding sequences derived from a non-human primate
(e.g. Old World Mankey+ARe eie)and:Rumanishesnsiantegiomsgguences, as
well as "humanized" antibodies. "Humanized" forms of non-human (e.g., rodent)
antibodies are chimeric antibodies that gontain minimal sequence derived from
non-human immunoglobulin. For the most part, humanized antibodies are human
immunoglobulins (recipient antibody) in which residues from a hypervariable
region of the rec:lplent are replaced by residues from a hypervariable region of a
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10 all or substantially all of the hypervariable loops correspond to those of a

non-human immunoglobulin and all or substantially all of the FRs are those of a
human immtmaglebulin sequence. The humanized antibodyceptomatiysalso will
comprise at least a portion of an immunoglobulin constant region (Fc), typically

that of @ QumanimmuneglekylinaForfurherdetails. seaJanes ehataNature
321 5% Zébg]ﬂggg)dl;anc?g Q%erhé?ﬁaﬁ%&-p ME%%%KQSZS -329 (1988) and Presta,

Curr. Op. Struct. Bio 15(1992). Humanized BER2 aptihodies, include
huMAb4D5- ft’teﬁ’uﬁﬁpl\ebéfbée;“ ERTABAS S MOVADADS-A b 5,

huMABIDER R EABBESRd huMAbA4DS5-8 or trastuzumab HIERCngTlNM)
asUescribedF T ABIECS 6T BRI 5 8o 3T e A T o (S S rated herein by
refereh%?éd)ﬁﬂ?ﬁﬁfﬁ%@@%@?"(’%ﬁ)@%‘?ﬁfﬂ@‘fPéi’F‘Fd‘ H’lﬁi?ﬁ%ﬁﬁf?‘é’ﬂ“ﬁﬁﬁr%ﬁbodles such
as perteizuindly RoPodedeibel nerein. For the purposes herein,
"trastuzumalg' ¢HER CEPTNY caincerV/ATER 3 8¢ bl ten URfbB 5dy
comprisirguthedightanchheavy chaificaininonatid seduencés INSESHDINOS. 15
and 16; despechivaly. No. 4, 6sk1ereinsd perturamiabi-and©MNiARGI Tdiwefer to an
antibogdy:com REsiNg:Besig hiyan de200 eanyighainan ag @aeiehseguancasin SEQ
B1). NQRnd3hantidd: sespectively sRiffsrences helweendrasiurumab.and
pertuzymab, finctions AR A AEAIN FiG: Gry conb viRtckantiodtiherein is
one which co P“Sb%%sma%gﬂgSPec;PyLﬁlw94@9;&Qﬁecﬁpgi\meﬁ&nrc@!gmtofaﬁreferably,
the, intact ant aE/ has a fun region A%ntwmqu Menis,Somprise a

I SCI’E

pdrtiof YA Intact antibo re erab 7 com |S|n t inding reglon
thereot EXARPIES Of ﬁﬁt‘f At H‘" p%ﬁaggnlg T}EPQ dn
fragm@fﬂ%“&l&"ﬂf’éﬁfé‘é’cﬁﬁ?é’ﬁs%‘flﬁ Baﬁ? “ﬁf&fé ¢ CalfirﬁS antl ‘““‘6’%"" rﬁ% EéC]i,tllréS and
multispeeficarmiBb et es fsire 5Tt B?)‘i’ii}hf’r"af&r‘ﬁ‘é}ﬁ?(‘§§ : n“d‘“"“l\“l%‘ff|1\‘7S‘et antibodies"
are ustely. romreEtrarneNrgIy eSS raR IS B0 B tEitsH s E6mposed of
tWas ideridicailigrtdk)udiairsoarice tweo dontielar feagy (H) ERANS S5 light chain

is 35linked tp-a bieasy: elrbinid ¢ omelwovatent distifide-bord: while the number of
disulfide linkagesvariesiamongtheheawichainkoPdiffefent arfmmeiisélobulin
isotypes.Eash-heawy anrg-light chain-alsadhas iregulathyispaveddnirachkain
disulfide.bridgesEach heawschaithasatone end. avariable domaingV/m)
followed, by, a humher-of censtapbdomains. Each light chain has a variable

domain at ogg E&dl&vﬂé&@@dfe@a%qmda}e&i%g&ﬁeﬁumgm%%g Jbhgconstant
domain c%f ‘“&Q% gm]cc:o énxlgealllgne%gst%\{lth the first constant domain of the heavy

chain, dnd I Nght ¢ Chais Srichi dman - algned uifh I Yptjpble Sdomain of
the heavy chAiRT PARCUIAT amlno acid residues are. SR%V formdqn interface
betweéﬂytﬁ%“‘ffé%’i‘déﬁfﬂygﬂﬁ’%’gﬁi\?‘m VAT A domains, = Tha term "variable
reférs fO'tHe Taet st Eerai 6?5’(‘?%?1‘%“5? HEEER e Ih AR HiRET Exthsively in
sequeneEaRTGHERIOIRS B dds e fe e BIding Sntrep &t of each
particueman iiodyefo¥Atsshdrd cutlr andiyerstridtiever pedatapmty et evenly
distribuied taroughouttheilbvariadle. domaindofapitiodidsr fclvctetitrated in
three segments-callpd. hyparvarnable regionsdogth uedhetigitrchair-amddde heavy
chain vasiahle.demains «lihe nerehighly monsesvediporiongief variable: domains
am called the framenerkdegionsdhR sk Thevatiakiedamains - ebnative heavy and
light chains each comprise four FRs, largely adopting a 3-sheet configuration,
connected by three hypervariable regions, which form loops connecting, and in
some cases forming part of, the ti-sheet



15 structure. The hypervariable regions in each chain are held together in close
proximity by the FRs and, with the hypervariable regions from the other chain,
contributedarthe fegmation of the antigen-binding site of antibodimssfsee: Kabat
etal., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health
Servicg,Natignalloshitues of Health.BethesdandMBec(LO91)): heeanstant
domaips are,notinyohed directiv.ininding.ARAntRadY feamaANgen, but exhibit
varoU GO NGNS RLG AR FIRAIGIAAIAN RLING, BRUPAENLIB RO
dependent, celltfar eytotoxicity (ADCC). ., 1he ferm, ypervariable region’ when
used B&F&IN fefers o the amino e Teaidues of an aqtibody which are
respongiBie i EntigehBhitTg T ’ﬁ%g?@%%%seﬁegﬁosﬁo%rﬁg ally comprises
amino AEId I SRS For g CapTeh eSS g g %’é"gtflﬁﬁﬂmbr "CDR" (e.g.
residués'PuISAde’ B ST et Para B o7 sy e gRter=th-Varfable domain
and 385 {j4ly BOREH{PIANardiBS OB P TRt ME HeAl: el Variable
domairsKiabatetdi SejuenvesefRadtains of ribrvhdiogicat treredt: 5th Ed.
Publictlealth Service, National Institutes of Health, Bethesda, MD. (1991)) and/or
those residugsifromiahypenasable loopy(edg tesidues. 26x32( kit)nb0-52 (L2)
and 93;96:th3hin.thedight shainvasiablgdomainanth26:82:-dd):53-55 (H2) and
96-10% D0 ReheavNEhain MarRR demaiis hethiaandd.eskdtat. Biol.
196:901:9 £ (AABLA, QE%%EQ%WQ&&B@Q&Q&Z&%;&E&Tfsﬁégsi{aﬁsﬁgﬁfsnﬂagse variable
domain resigues QE@&&&Q%”L ihe Aypsivariable tegion esidugs.Ashsigindefined.
Papair dibestion of antibodies produces two idspiical antigen:binding fragments
called "ERB fragments. each with a single antigen-binding site, and a residual "Fe
fragmemtWHEEE A E PSSR € ability to crystallize readily Pepsin treatment
yields an F(AXfragiientiifaion 48 d° a1t ﬁfﬁ’i‘ﬁhdf‘ﬁlﬁpgifé%esaﬁg is still capable of
cross- kiR ritgetis ss Ereire thirmtn T say el HeRiieh Cktains a
cowplétetamtigenireceritioht ity Artgent Hikemi e rhisyiBREshEists of a
dimer oftene ihdawyrohiain Gndonelighitschidin taralsider Werrpressed.
2006/091693k6IHy S2006:006384-domaily intighttirionredvalent E8dobiation. It is
in this corfigualion thabthe threehypestariabl exiegiansreheachrvarabld domain
interackiQAefing.an antigen-Rinding-site wndthemstiacephiaatsi vdimer.
Callectivaly the six bypervariablesegions coniar apligensinding spacificity to the
antibogy, Hawe Ve SVeRAsingleadiable demainuhaltalandRygomprising
only thiee hyperyariable. alonsaReaiiciar a0 Anaenkhasdheaiinle
recognize. aad.0na aigen, Atheuanala Jewet Ay han,he atike binding
site. REFsh ragment also contains the constant domain of the light chain
and théf’Iii’l?%r?tEicr‘Ef)s.r‘f"sof%{ir{“fr'1 Sian (CHIYbrthe heavy chan. Fab' fragments differ from
Fald fragrrs By (5 G RS S Pl 8 S A TR EarBoky tarminus of the
heavy Ekai Taar'aB iAoy T & BrmerE dRT&ili&dfrom 10the antibody
hinge region'SEegyt Sk e dedigrmatierr iéret -f5 FEEE T AR the &8 ine
residuegs)oof thetonstantedrmairfs hebirabteasro At frderthiotgrsep B {d1)52
antibodyiragments eriginaly-wetsprotdcete-ag pairsztiFdbtifragrments which
haye higgecysteinesbetweenthem (Otherche mical Touphngs abartib oy
fragmentsiare; alsouRIantRaone/so s dilig Bloghainsiiof antibadies omany
vertebrate species can be assigned to one of two 15clearly distinct types, called
kappa (ir) and lambda (X), based on thetamino acid sequences of their constant
domains.  The term 'Pc region” herein is used to define a C-terminal region of
an immunoglobulin heavy chain, including native sequence Fe regions and variant
Fc regions. Although the boundaries of the Fc region of an immunoglobulin heavy
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Unless indicated otherwise, herein the numbering of the residues in an
immunoglobulin heavy chain is that of the EU index as in Kabat et al., Sequences
of Proteinggohdnsmenological Interest, 5th Ed. Public Health,8gnieR s34
Nationallnstitutes of Health Bethesda, MD (1991), expressly incorporated herein

30by “%f]%rﬁ %emJ G éﬁﬂatQQ‘i%‘a@Sor'%)emS 50%%%%&&“9%8%6%&1@%&?&'”9 of the

human | 90 C aanslo o hlaIQCtIOI’la ggéa |nqn 0ssesses an 'effector
il‘ IIiMS 0
funct|on o?la {/e seq uenc@ Fe're |o xem Py" e%for?unc’flons include

Clq birfdliig: Baﬁ%‘fa‘ié%?éﬁpﬁ%ﬂ?@ﬁd%’rﬁg&%%&%% Sﬁ}dﬂ% 51 Bifiings <

antibod{f depeident @éﬁﬁ&ﬁ’i‘éﬁéﬂC&Vﬁfﬁ%&ﬁﬁ“(ﬂﬁb@@)’%ﬁﬁﬁﬁﬁﬁﬁf&élg down
regulafidrref e igssinface rdceptors (€. 558 esfiiraedpiora BCR), etc. Such
effector functiofrsigeneraltyordgurenthe: RBetiegdioretaibése Smbmedavith a binding
domair{egeranv-antibbdyvariable/demain) ardeantheassessedausirgda/arious
assaysashereiingiselosed pfatexampl@ions A hativesequenge hesagon”
comprises-ARAMine:acid:saasenee idepticaldeths amhoasid.sequansge of an Fc
region;fornd,in Hature Native.seguense.numanked agionsinelude.a native
sequencehuman 19Gk Befegion. e ﬁsy%%ﬁn?rﬂ&%ﬂ@ﬁ) 1 RAllve.sequence

human, 190261 ?&A&’H%a Q%ar“%esaﬁm%%ﬂl 2NHman bf,QNas G GRI0N, and pative

Sequence 531%%9 2 Fe.reqio ?ec%g'mv‘é%éwai%”a&‘é{%! y oceurnng v #E“ts thereof.
&rs from that of

A’ varlant ereg IOI’] comprlses an amino acid sequ ncew ICh

a native %Sé&{}%%é“?“ §“‘mﬁ BY Giftos l%‘#%i‘ta’fégs%‘%ne amino acid modification,
pr&terably oﬁé%?sﬁ?%i?éc‘éﬁ?ﬁ‘ﬁﬁpﬁﬁﬁ %‘ﬁﬁ%‘fﬁﬂﬁﬁﬁf@'}" BrEFErY Byt Variant Fe
regionMASTEtEdsBhE ST ER I etivstifdfion Bl Paréaet O Rt sequence
Fe regi$ficorititheEeveghorret i rareetopolpirdden ergefrom bapetiesne to about
ten amirerserd sebstitutions!and prefesably rilorraboabonk: toiadyodt five amino
acid sustitutions-fy acniativeusequsneeidevregionotdn dhebetiregion:obihe parent
polypepliderakkexariant Fe region herein will preferably possess at least about
80% homolagy:aitihanathéeisequenar fade ghan.angderitkan adtegion of a
parent.pelRepliderand-nestriglerablmatlcastahout Je%homeologytherewith,
more preferablyat 15leastabut.20%.hamelegy therewith. Depending on the
amino acid seAUGReSLING FRASANLARMAIN. AL RN halRs A
anfibodies, 631 e assidnetdn diterent casses L NELe e NG malor classes of
intact antlbod C% b%th gw E g tr} % and sevtera of these ma be further
divided ihto "SUBCIASSes B§o eSSBS ngvfmﬁlf u]a kN §6. rll]lggpﬂ e %TI A2.
The hé’&@‘?“%ﬁ’ﬁ%ﬁ?ﬁ“’é%ﬁ%‘tﬁnﬁ“ﬁ‘ Fﬁﬁ"ﬁ ‘Eﬁ%% éd‘i‘?éﬁ‘?&%’bl“’f&"fﬁ%"‘é%d??%r%"ﬁ?"&ﬂ%xéses of
antibo AT H & EAN EH 487 RURPOEHEPG e ReHIE P IrHE ChBtht S cHirEs and
three-diffETiSTE Al RORRETTATONS '6f differeit s &e of ivihturgiobtiins are well
krf§wnsingle g pitimayaepéndnmt-doik medintet Syrotdxicityitan ' ABCE" refer to
a cell-rrediated-reactiom: i whidh rionspecifie oytotoxitsceé Hsnthatcexpresse
receptoysi{ineRe)x:{@ngr: Natt ralekiter-(NIK) cells, Insutiophilssandmaceapliages)
recognize: baund-aaiibady. ana- targetceliand shpsequanthy: eause. lysis 250f the
target gellIhe pimancellsfar mediating Ay Nik.sells, exREass FCyRlll only,
W@?re%zyw&m&v%@!@ﬁ& mﬁb{@mﬁ%}{ﬁ&} QP%E&XM%@%&&%B ggsion on

hematgpolede cells,in.summarized.is, Table, 3,00 page 464 of Rayetch and Kinet,
Annu. Rev. Immunol 9:457-92 (1991). To assess ADCC act|V|ty of a molecule of

interest, an in vitro ADCC assay, such gs that described in US Patent No.
5,500,362 or 5,821,337 may be performed. Useful effector cells for such assays
include peripheral 30blood mononuclear cells (PBMC) and Natural Killer (NEC)
cells. Alternatively, or additionally, ADCC activity of the molecule of interest may
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35Examples of human leukocytes which mediate ADCC include peripheral blood
mononuclear cells (PBMC), natural killer (NEC) cells, monocytes, cytotoxic T cells
and neutsephidsswsith PBMCs and NK WO 2006/091693P @J/82006718906334
cells being preferred The effector cells may be isolated from a native source

thereof, ‘%o‘aa] %nd QQ%BES RRMGR.AS HesCERed BRIRIR; dircth@ el fatrie
receplor® or "FeR” are used to describe . [egenior.hakbings. o heseiregion of

an anti lem&“mf“hgt referre FcR IS live sequenc nan GeRxdareover, a
prefeﬁ%*&‘sl'—aéﬁg %d‘ép;““ s%aggmé antl S%ec eté?ya r%z!l: repggtorr) and
su

|nclud%§’ﬂ‘é1&’éspff6?‘§vﬁfl§ﬁ°ésﬁ’cfwe’i'—m ST classes, including
allelic paredits aﬁa’%ﬁ@rHﬁ’ﬁ%lV%ﬁﬂiﬁ?&EﬁSﬁﬁ%‘%@tﬁ & FRELPLOrR Fe cyRIl receptors
includeteyRylik erreaeivaitg Yeeptsr v an W%ﬁ?ﬁ‘iﬁé‘eﬁaﬁﬁ “RABRNG Teceptor),
whichdavesimilapamitoa e sederermees tratcaiffer Srita? i 1t tytoplasmic
domainsthereah.tAgtivating teceptomeypRl Ticcof fteirie aritirhe o rEeEstor
tyrosinghased astivatignaostif {1 Ty, r1dtesiOoytopiasmic. doivdiy.Anhibiting
regeptofFey R 13 CoRtRing BRMmUAeyeeaptardyrasine-nasaddinhibition motif
HUM),ip,its.SYtoRiasmic demain {aae: seviewideda. Ragnon, AansRexnmmunot
15:203:234 L{s%é?? N FSRs are sevdewsddnBaveicharddsdingt chara Rev.
immune(9 rr@a X Ganel atah knmuszemethods 4ighs34 (1894); and de

Haas efa 33 ed. 1 t sNEAing those to
riaas Gy rlBe mfZ%?%Qwr;zr CEEN Ogtg@&iﬁga&gnwg losefo

tur om
alsd inftHfos tie' HES mha%g r%4g%f3t00?) ES eﬁ”%ﬁ.c’f’n’"ﬁ%‘”ﬁes |%Ie for the Jransfer of
materAP RS S S T T TSP Er 81 e B ﬁ?%ém 6) and Kim etal.,
J. Imntlipictrapyerrygd Tindisey %efﬁi Fﬁf&%“%%b’%?ﬁ B “ﬁiﬁ%éﬁeoblf lins.

"Com p@ﬁ@ﬁ‘@ﬁ%é’ﬁd@?ﬁ%%%%@ﬂ?ﬁ%@85@9%‘%?3 %"fﬁ@“a"baﬁtpmf Aholecule
to |yseAeaz¢asmgeﬁm%rréspr@%@ﬁ@eberleewrpr@méﬁ%%@%@ﬁﬁé%ﬁ?’%trvé‘non
pathwayis: intiate d-by! thie: Bin dirgt 60T HERrS6CeMpotief G HEEBPrement
systemu(Cla) to.a molecute1ferg7an aatibedyycomplexadt ittt B ogtiate antigen.
To assess cemplement activationya Ch Gassaylys. if: Ze-testibednine &
GazzapoRARLak. elsaks Jsskinmmtacl, Methods 202: 168: 1896) .maybe-performed.

Sing'%h%!z@zfy | DEsseVeRntbady-fragmentacompriseheiandikt; domains
of antibody. r},emgz nthese . domaing argspresent in a single polypeptide chain.
Preferably, {e Fv poly Q%Qtdqas herezyggeglgc%mgﬂs%%&pQJM%Q;':Qkalrlan"@er between

the Vit and omalns01 hich enable: w%%ﬁlF)ﬁoliQ form the desired stnigture for
antlgerﬁ’oﬁi??d“m@}ﬁaé’r E reV\('Fe\i/vho sckv see Pliickth ug in The B fass harmagqlogy of

MonoctBHaf A8 8 T R Ssanblrg and M (Sai)re eds. Springer-Verlag,
New Y8 55° %@e‘%fi‘% C("T@@zt dﬁﬁ”ﬁf‘%ﬁfﬁf’m&b SR P HREaRtS are described in
WOD3/16185: 491S¢ PRERPNGSITTIgeAs Q" %1“?5%&8??% KB EBE7458. 30The
term "diavedies defebsdis: Sﬂrf?aﬂaaﬁﬁb’é‘é?{ﬂ%@’ﬁﬁ%’r‘ft@%aﬁ%yéﬁ@%‘_ﬁ’-{%ding sites,
which fragmenis gomprise. @vaiabledidaySadhiimn (78 &nnettéts to a variable
light damain:(viRdnthe-samepolypeptidetchaimr Witz VBB yougingierlinker that is
too shajtde.allow-pairingrbatvesnrihetwe domainsenitheysamerchalimthe
dogaing,are forced.to.nairwith the.somplementary domains of another chain and
create two anfigen-hinding.sifas.Riahodies aredessribedinaisdalyin, for
example, EP 35404,097; WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci.
USA, 90:6444 6448 (1993). A "naked antibody" is an antibody that is not
conjugated to a heterologous molecule, such as a



WO 2006/091693PC1711S2006/006334 cytotoxic moiety or radiolabel. An
"isolated" antibody is one which has been identified and separated and/or
recovereddromoa@omponent of its natural environment. ContarRinarmssomponents
of its natural environment are materials which would interfere with diagnostic or

therapgutic 1563 fndhe.aninedy.and mayekide Feremas: hatmeanes, and
Otht%r %VPJ%'FQ%%%W% %&%51&%%? @%ﬁ&%ﬁ%&g}%ﬁﬁd@e@&&é@xﬁ?Qhﬁgmgwnents the
antibody wil| be purified er.than 95% | as
determ%/]lmno9 J eﬁ]@‘f%a\f\?rm meﬂo&?]gJ {gl an fmmhy mm gI%;Q) égé dt? Ezlailrh glgg%éby weight,
) to & ﬁ%@?éeo?hsﬁdéféﬁ 160 %ﬁﬁt ?it“ east. %P fgsl ‘ﬁrégs gf]’es S{efminal or internal
amino®d&ie: %@éﬁ‘éehbﬁ/”ﬁg‘éta&?‘%féaﬁ RN GEC0R SeGUEATor B (3) to homogeneity
by SD@’F’PQ@‘E“W%HW&ﬁ?@eiﬁ’FWBﬁ?MEﬁﬁﬁsﬁBﬁdﬁ‘fﬁ?‘fW&H‘ﬁ“‘@%omas&e blue
or, 10 présarablycsierstambrsotatirahioBeayHm mhed tid AntBSasiirsitu within
recombirantdéiitsinca st icastorecoimiorentoitht rtibatyEiEtaral
enviroamentam lenptdebpregant. Ortinaridysihoreler ) solbtetamtibonywilt be
prepargdysahieast ene phiificationstepspond Amdatfinity maturedinegvtibiody is one
with ongs ar Mere AR rAORSIN AL yRpenakablegegions theseef which
result %ﬁg&myﬁmgmvm theaffinity. ofdhe antibody.ferantigen: Aa-compared to a
parent antibady,whigh, does.nol.Rossessihese alterationfsi.kretesedaaffinity

mat“re&i ?Ei?%%%% Will haye:nanomelakar.euenpisamalar.afiinifies.fos¢he target
antlgen A flnlty matured antibodies are produced by procedures known in the art.

Matks S141" Blo/Technolo% 10:779-783 (1999), ! fﬁgﬁkge,s ffiniy. maturation by VH

di chude hu
and VL domaii ek Bandom mu Egene&s of CDR and/or framework

re&dué@%‘“ﬂ%%%ﬁ%ﬁf"ﬁ% %ﬁ%%ébét SRt BISENGT R et TERET*3800-3813 20
(1994)TERAREFRD Y d%?fé??&‘1%?@191%?T&%ﬁ‘“(‘f@é%ﬁﬁV&Wb‘ﬁ“étéf"‘ﬁ"‘%“?‘éﬁ%‘?ﬁ‘b‘?

155: 19942004 {1085 12%4 EREGH2EY At “ATIHTHEI 215310 ORI Ee5Y Snd
Hawkins@bahdeiniot Biol. 226:889-896 (1992). The term "main species antibody”
herein refergdorthemntibsdy strureture THFAEEHRTOSHONWIIEH S TFetfiantitatively
predorainaint @niibogymol echtevinthencempositiors InS8REeiPhotimént, the 25
main spegeiesantibody is a HER2 antibody, such as an antibody that binds to
Domain Il ofddER2.-antibody thatinkibits ki R 6imesz atippsmargieffectively than
trastnzymah,..aRdior.An-antinody-whishdinds (e, aheteiadimenc binding site of
HERZ The preferred embodimant hatein.of themain-shecies @ntikody is one

comprising the,varjable "%@&%E‘s‘%m‘é%@J&%QY%M&%%&Q&%U%Q%'n SEQ ID
Nos. 3 and “and most pref era cfonctlgggwg the light chain and heavy cham

amino S&¢ Ereefeﬁlél théémntgﬁb 1) 'Nos. 13 and. 14 ertuzumab).
"amino acid S8GUEHEE AT SHS natfﬁma?/ SraTA 15 AR antibod c‘i/rvﬁltrf’n an eamlno acid
sedfuerfeleHEREITAE S A AR TPl eis SR S E aiﬁfﬁarllglb A0 acid
sequerfeengari iyl o ssbyleatnagrapuhty 596 &ﬁﬁﬁﬁ?%ﬂ“f’ﬂ@%ﬁm
speciesamtibodyi@idimrefatably, they will be at least about 80%, more preferably
at least aboun88%nitoind logousywitrtremmiaiyspediest antideiP? Tigamino acid
35sequehge-varanis:pasee 8s substitutionsyideletiofistaind Orddditons at certain
positions.within-0r adiacentietheramineacissaguenesofsiis-naie-opesies
antibody, Examples.af amine-acid.sequenceyvaniantsheraininokidean acidic
variant (e.g. deamidated antibody variant), a basic variant, an antibody with an
amino-terminal leader extension (e.g. VHES-) on one or two light chains thereof, an
antibody with a C-terminal lysine residue on one or two heavy chains thereof, etc,
and includes combinations of variations to the amino acid sequences of heavy
and/or light chains. The antibody variant of particular 5interest herein is the
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two heavy chains of the antibody, e.g. at residue 299 (298, Eu numbering of
residues). For pertuzumab, GO was the predominant oligosaccharide structure,
with othexehgeosaceharide structures such as GO-F, G-I, MangsNean6336 1-1,
G1(1-6), G1(1-3) and 02 being found in lesser amounts in the pertuzumab

comp Q«?gﬂig%@ x&@yﬁ&@cﬁﬁn' @%@J&%@I hﬁa@Wﬁgxﬁy AaPlOligosacchandasiructyre”
herein IHCIUCPD a numg'f:’r c@ gbilgtan%&(qgﬁnsfsbéﬁlgglgm 1?%% §$5Hﬁ95§§am at Gﬂé\‘};é (V) and
"amino-terminal leader ¢ R R
residud® SFHe Aminoterminal Te er sequence fat are. preser hevartlgbe

amino TaYAATE b AR Bhe OF ?%doﬂFféh Savy OF Ii gth chains of an

exém ﬁﬁwnéﬁq]ﬁ‘ﬁaféfi’ﬁ‘fhﬁf‘fg‘é{ﬁé‘?’ %rﬁgﬁesc“om%?%e? or' é%ﬁlélsat(é 0 %three
amino EdighrEE eV HS "ﬁﬁ‘@’éeé‘ﬁ][“ﬁﬁ one or both light chains of an antibody
variant.  TedeermeReateamtitSiy s o rimieioHedr isie 4€paragine
residuessthiefeiofasbeen dapiitizethrenyd hahbspartiecdtit Asteeiiitide, or
an iso-asparticiasidcakhedenisYoanterivaritl 'eanverodistirefébroshrgiscribe the
physiolagitalcanditiandn-nanmnaistha is-ypicallycaharacterizédebytmitegulated
cell growths Fxamples.af-caneernalude;dut3Raraiaot dimnited tojeartinoma,
lymphoma,.hlasiemadincivding.mesksiobiastoma.andastinoblastoma)ssarcoma
(includjng lipos: gmﬁsmI’%’Xn&&,@@g&%”nsgﬁg@@q%ﬁgﬁdm%m&@ﬁ'E!;thlglzmors
<'n0'udggg carginoid (U 977 SS9, SIS el cangenanasoinelioma,

schwatifigiia (el ng ecousto neuromal menndioms, adenasacsioma
melanoma, an ikemia of mp 0| mali anC| S. ore rtchIare amples of

such cAFCET SRR SHORIRG S L Canear (e B 1 e?’f mélti?il |'s ’G%‘pﬁ@s‘ cell ell
35canééf‘r5'fWﬁ@d‘é%ﬁ?&é@?ﬁéiﬂd|ﬁ§“§?ﬁéﬂf’%ﬁ’fﬂ° 1315'?? e ¢ q&’ non-small cell
lung calfeBrtNSCRE) JTEHo e o ab-He ? &f)aﬁlﬁ’ Csonsﬁaﬁtrﬁodnﬂlém(?ércmoma of
the luniyetaheripitheiperimieit “Hesaousitiy ”(?é‘ﬁé@?m@ LetfesordBmach
carcersimsidngt gastioihte stihelydenveer PRHtTAATIERAMNCEY) glioblastoma, cervical
cancer, ovarian-eangery:Hiar-eancarnbiedden shndehe repariradsTeast.cancer
(including-sneiastatiebreasticangeryndotomhcrneerirectatroarcdy cewiorectal
cancerghdemetiial emuternesarcinamaj-salany glane carcintmai Kidney or
renal CanGel e state:canaei:Mulval-sancen.bthy it cancer: hepaticseatcinoma,
ana| careinoma.Renile carsinama xiesticular,cancerr.asaphagaelgancer, tumors
of the Qiliary tract, ﬁé&ﬁh@éﬁ@eﬂq&@m PERKCRAGEH BenesANNMRAMBNERES:CaNCer is
one Whtil%hz QS&II%SSS. Pr eadhOLélr'E%I%b [ oop rgsr ngngQGZQEQ@g-B”] (@i)ﬂi!rﬁrgb% t@% &V&SIOI’]

or metastasis. A re racltlor esS 1 an
anti- turjr%t chain va{rclble dci[]nam ary g(?y 5 E% %q%g;ﬁ%g;%{g%%ﬁ; gg%ﬁégglgg]%%:erEd 0

the caﬁ@@%gﬁ%’fﬁa‘ﬁﬁe%“ i S 93 gr(élf?é% ory cancer Is one whic is platinum
reffActdryhose Vaﬁ“?é‘&‘ﬂ??éﬁt“”&éﬁ’&é?%%ﬂ%’%ﬁ% RaL PSSP Wh e ther at the initial
site or at a dRseantisitén afEiba Fe BpBRSE I MR rtEtaB g FRPRTHS F'atiEnt" is a
human fpatientsFhetpeiientrimeybhéng Teenteriate ic SFERhG e i%‘seﬁéi‘fng or at
risk forisubfaring-frain oado Pmoregymmpiblrs fgdmeemt that has two antigen-
binding sites and is still capable of cross-linking antigen.
35 "Fy" is fhe minimum antibody fragment which contains a complete antigen-recognition and

antigen-binding site. This region consists of a dimer of one heavy chain and one light chain variable
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A "tumor sample" herein is a sample derived from, or comprising tumor cells from,
a patient's tumor. Examples of tumor samples herein include, but are not limited
to, tumorvhiepsiesscirculating tumor cells, circulating plasnrapesterrassascitic fluid,
primary cell cultures or cell lines derived from tumors or exhibiting tumor-like

propeffies, ﬁﬁa\é{%lln%ﬁéﬁﬁgwg&t%mmt§m9§@§slo§%hha&$@npp@maﬂxed 20
paraffin em*?ea‘éhd\%ga%{é 091&115,%!;919!%%@% 595@&4@%@ semRles A, Jixed: wmor

sample 1S one which has been histalogi ?J%Pgm%%ﬁ\lg@gpgﬁflngmpa@&w@y A
forrnafln flxecF ‘f rsa‘r/ﬁ Te IS orie wh IC has eenP rved ub§
13 three riapie regions

formailéf;éﬁva 8\":51 g-a mgeﬂ&rg{ale domain (or'&alf grankvc drapﬂs g (l)jimOI’ R ayigﬁw o1 OT'L
sufrouRdEe By 2 iy %H@EW&F&HW‘W&“%@ RS (IR aE oD ATatn, WAX,
celloidin s8rdirggiF*Embedding makes possible the cutting of thin sections for
microscopid etanihsativrisorfghyereratoir oS sa st 29 ETTIRY). A
"paraffimencticcded hdurmbins S prenisrediéesirmdarten By aip efffietchiXture of
solid hysisecarkons genved §fomdetiele0m dHercividn! frozenttentrorsample
refers #Q Admensamplewhich is «ar-has besrmyfrazenhid0k carisersgrdsiological
sample; which.-isplays HERExpressiat-aplification; eeast vason isone which,
in a diggnostic test R¥RIeSSRSAIRGIHCING. OMeIRXRIRSs@S). il=dfaaeptor, has
amplified HER gene..and/or gqlgﬁg\g\%p demonstrates activation or phosphorylation
of & HER reRenigr. AGRRCEL B Bl spDIe WS ARy HER

activation ‘is one which, In a di demonstrates activation.or
phospRBRIGTGH BT a ﬁl ce%%gf fa[ﬁ adétlvatlgﬁmcan bé%eztlermlnaed 35directly

(e.g. bifﬁ‘f@%@ﬁﬁﬁg HER phosphorylation by ELISA) or indirectly ene
expression ProRIhg Oy dEtE&RY © ‘i—lﬁﬁ’eﬁ“%tﬁr &S °58 cl’%’ %’h

eterodimers, as desc
2006/0%46 33EEINYS SOT8THBESA 2 Vaﬁé%f?”&eﬁ@%‘%?@%&6‘%”"’?8% ng refers
to an evetugtiorofeRprassion SFoREbEF S YEHES b&%"%@ﬂ%ﬁﬁfé gty
determiindg4ER phosphorytioneirectip: Cs22Ar BpSpRG e S aEsE herein is
an assayein whickphasphorylatiot’ ofoie ormMiSredER veeepidrdcespeeially
ITER2pdscevaluateddnnnienz wneelinkedinimin osorbeiitds saly (EiSadyilysing a
Sreagenti-sshalvhaniantibositodetech phosphany lated: i Rseeeptorsubstrate,
or dowps{ream.sighalingnelssule.Preferakly:-anaatibetinhichdetents:
phasphopvlated HERZ s Useth.L e assanmay hereraimed on cellilysates,
prefergply from fresh or frozen biological samples. A cancer cell with "HER
receptor OV%ggpreSSLg%9mm@;gceygu@ﬂbgéﬂg%wamhaaﬁ signifisantbhigher
levels of a H h fru?CEe tor pro Igziat eragqn%egc(gm rz‘gmsg If%zggggtcarﬂpﬁzggy%hcﬁ” of the
10samBIETE Hbe. Such averexpression m T—Sﬂé)’/ }1 ed by gene amplification
99 ex ress

e e RT3 A ene a

Cepto ov%rehx ression or
andplifieatistitiay e detérhinie g “?5‘“[5@%%%{?8%‘? BrogHe St ALSEY Y évaluating

increageddévels of the HER protein present on the surface ‘
A “functional Fc region” possesses an “effector function™ of a native sequence Fc region.

Exemplary “effector fonctions” inclade Clg binding; complement dependent cytotoxicity; Fo receptor
binding; antibody-dependent cell-mediated cyiotoxicity (ADCC); phagocytosis; down regulation of cell
35  surface receptors (e.g. B cell receptor; BCR), etc. Such effector functions generally require the Fe region

to be combined with a binding domain (e.g. an antibody variable domain) and can be assessed using
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of a cell (e.g. via an immunohistochemistry assay; THC). Alternatively, or
additionally, one may measure levels of HER-encoding nucleic acid in the cell,
e.g. via fioresoertin situ hybridization 15(FISH; see W0984B47@spublished
October, 1998), southern blotting, or polymerase chain reaction (PCR)

techniques. such as.auantitatyg real ime PCR (QRT-PCR). One may also study

HER receptor overex nc&%'EQDOQQ%EQIE@!JJ'&%&&%@ g)é @@&&%@&a@m antioen (e.g.,
HER extracelluaiar d%mam ina |oo ical w% 5 as sery
1/

u.s.
PatentR§a°6%33 084 “lées“ﬁ%i ke asicé]%e b%‘%ém %ISWECT iﬂ orif 18,
1901 1 IS ERE AT bS8 B A e 6BE R S iy SU T
hnfturitheNESEHG Gar329d Wﬂg@ﬁ%@yjﬂ RSt rRER R ﬂébﬂ&\féya?%ﬁ%j’a{/‘%{lﬁfous in
vivo agsays are available to the skilled practitioner. For example, one may expose
cells within thediodij of:tine patienticrar ativodyrwwhichids froHalRf tapéted with a
detectahiedabedsien o @tradioastive asotepenaliid-trindivgaf trerantibody 4o cells in
the patisatcan beevalyated:e g Wyocoternat seanningfobsadioastivity ©r by
analyzipg.a-hiopsy lakes: fierrapatient peaviaushiuexposediadthe antibedy
25CoNyaISelY.AGFISHYYRICHIRRSARELRABXAlESS QERMRIRHER receptor” is
one Whé&!éng%%eg&tcl?@lv& higher. than permal levels af HER recepioLaraigin or
gene Comxp bqr ossess a%eas? :r;lla qmgn% og%%”th angg‘% S%QIJR% pﬁéé{'&i M@mﬁ‘ﬂﬁ@%@kﬁs that

Inhlblt%_lEla?mﬂtlmerlz Eloagd rr?olsjtc er%b atri élé{)rgl & n¥)iogy tH TEWI htcr)notxreeiae!fe(%a%ﬂ%?r which
does no ?SFESS or am receptor Hereln an "anti-tumor agent

reférs ‘[6‘“1’8‘:’ %‘m‘ai%%fhﬂe‘% Cancer. Non limiting examples of 30anti-tumor
agents hereiPiAtNE B EABI ST aA BT B E KL S IER diMeAZation infibitors, HER
antibodiésdisy s disadirditat adainist TimsT e sarseEs gt ﬁéﬁ‘i@b“%lﬁili%rmonal
compdoeindg: Epetd itk »E SER sfditretad thts TEAt-AR Gibg et GiEfts®tyrosine
kinaselifthilsitoiscy fevithnmilirsryTegentshan deafitivomiashe yiateie 'afents,
antibodiesthatinduceapoptodis \GOX inhibitorsivfariesybtrarsterasedinhibitors,
antibodirsdhatibindsignesietaliproicinCA bbpddERE vaedihespRaf or ms
inhibitors, 3blipesprratdaxaruhicia,Jepatecan; texaneftuatdyresine teinase
inhibitessmiliLi286aEMRrE 200nperuzumaldtasiuz umaby-etotinis)amd
bevacizymah,, WQ.2000/091693PGTAAB2006/006334ARsapRIG\ @G ARt -tumor
aggnt* '&thga%ﬁl%@'ﬁ;&&gﬁ@ﬁ&&%@&%l@&ﬁﬁ heenaceordad.makeling
approval bé{n% el I‘cy J%@MCFC s.thefood.and Riug:Adminisiation
(FDA) Or Orel n e UIva entt o %met Annu. X\e/i]ﬁmmn 55899%% |Z§t£(S)SQSS|QB@tOY IS

admini&téred & ﬁ%vﬁtﬁ umor agent" it Is t e50n| Ehg%morlggent

administated ?S‘?Fé%ﬁ‘f B & T s hot AGH ﬁ}}as"tdéa’?ce c|1r11“com ination with
anothet@htFAamdT dyetit, i HEM TrRF SRS o By S BRME P B Bare" herein
is Pterithediren - Tﬂﬁ@%é’?ﬁ“@?ﬂé’d‘é‘fﬁmﬁlﬁrélmﬁﬁglﬁr asdirerdita
particuleiviorithofdareeinfet e amptecforilatiniin rasistaieevaris cancer, the
standadg-ofCarayisstopotseaiydr Hposoimatdoxorubicin. 10A "growth inhibitory
agent" whenusgd-here iarefe is1ioyascompatheroom pasitio pevvhickdnhibits
growthgfaceh-eopeciallys adikR expressing eaneermcelteithaiiroitro or in vivo.
Thyss, the.grewshinhibiteny. agentmay.beconawhigh-significanty-raduces the
perceniage.of HER, eXRI§sSING GRS, InR.Rh2se. Fxampies. aloremeb.inkibitory

agents include agents that block cell cycle progression (at a place other than S
phase), such as agents that induce G1 arrest and M-phase arrest. Classical M-



I5phase blockers include the vincas (vincristine and vinblastine), taxanes, and
topo IL inhibitors such as doxorubicin, epirubicin, daunortthicin, etoposide, and
bleomyciwo theosesagents that arrest Cl also spill over into Sephasesassest, for
example, DNA alkylating agents such as tamoxifen, prednisone, dacarbazine,

meC“'Qeﬁﬁﬂaﬁggla&eglml iR RRNQexale: Asflvemuiacilang At duither
mformpg}\g& esmgecf und in The Molecular Basis of Cancer, Mendelsohn and

[ayRatis)

Israel, eds., haQterl entt(!e (;ell 20¢c cle.re ulag)gpmg gg(gtgcq;%s an

receptor” or ArE USE i describe ccp rdgmﬂe
antlneoplasgc rug s“% ura aml et at WE Saun ers: Phi (i? epc |a 1995),

especiaiff g3 Pre’fﬁ(d P"R pfés 381’9"%?“3“0 iMRibitory” antpbodies are t Bse WhICh
bint td”l%‘EF%*fséhH‘?ﬁﬁﬂ?ﬁyﬂﬁéa@‘PéWtﬁ’f'"’t?%\ﬁ&létfe é‘ifg‘%v’éﬁéfﬁ% SR HER2.
PreferfetREowtivniftitisaridie RS mbuars T Grew i Greeremr 5 Bleast
tumor cetistnded Culiirdhryraatarahan 2006 Rt praterampereaté ®an 2550%
(e.g. frem salliout:b0% teuehoutd G0%cy ar@rindrtibodydoleemiation ofabsut 0.5 to
30 pg/mtpudrerarthengrewthinhibitionistetermninedisixdays afteriexposure of the
SKoBRs3ells denthe mantibe dy{see-iiScRatent iNeubybpe lyidiisssad October 14,
1997).;hhe 2B 3calgrawth.inhibitioa assawis deseribed in.mee-detail in that
patent.3ngk hargishelow: LheRreiered-arouah.dnbibitery.antibedy s abymanized
vanantcof murine mongcional antibady,4D9.8:9:, Fastézhmab.306m antibody
which | HS}JCB%EB s Ofertﬂsfssg!&s%%m ek Iy s PIRgAmmecel deaibias

indi

determmed etcrm n%cg ;SJIRQGXIH ra @%Qtalﬂ 151e ponm@e’fgx nglnEWkt?lge dilation

natal reC
of @ndBpidsmic reficu um ce Tef? ﬁtlatllon an dng{r{gpﬁaey f membrane
veS|cIé§atfff§ I8 85 5tHE Heden iR¥ISUANS one Which overexpresses

the HERZtEd&ar W@ﬁ%ﬁﬁﬁ@ R G idivitel ceII e.g. a breast, ovarian,
stomach, enterHeteafesafrrsrETaa 1My, ﬁ&‘ﬁ@?eéﬁlwff‘rﬁﬁﬁl’éﬁ tf)‘éisﬁé‘reatlc or
35bladefes belt Prioviad cthecalt Fageheenes kISR BT PAIRH & §fine
MBA-MBeA58:mDruMB:36 1 lor8 KV 8 te ik Aol an ety aremayEilable for
evaluating the:celigar svents-astociatedwith CPIBssay. e.g. as described in Gazzano-
2006/081:69 3R CT )20 0e/0Q6384:apepiosis: kerexample, phosphatidyl serine
(PS) transloeatienrecan/be weasited hyannexibindingidDNAfiagnentation can
be evalyated.threnoh RNAJadderinganginusiearchrematincandensatien along
with DNA fragmentation.canbesvaliaied hnanyincieaseindypaedipkaid cells.
Prefef%es! 4 (8. ADfbS %9%4“\@%@ 'HQ9&%&%98@%%@&&%%%@949&%% about 2
20 foi6 zg&%&t%&y 200l 20,20 L0l AT ‘?éfg %fﬁga@ba 3hou, Lo 50 fold,
R

mductlon of annexin bi 9 r;[_e at|vte to untreat alplrge%gn binding assay
using BT474 64§ §(§réﬁe°%"esf Vv ?(r‘asrﬁe B85 OF FIER? antibodies that induce
apopto%?%‘ﬁ?@ P A7 ER T Hé Pepitope 2C4" is the reglon in the extracellular
dothain of HERZtoYiTER fﬁfés AP P BRS H  Ha t S SRR P
antibodiggsperPiiidastines2camepfopersfiitihetilsdeieking Fo4ssay such
as thatsdeseribadeiriitibotieBy Ailtabdratery Maknisl 26 R BprHGraTBEr
Laboratenmskdidanosmiand Davied-dnedit 988)obrbelperfordirediskrafegrably the
antibody:blacksa2 4 :shindiagtod DRy aheuitbfeonivione: Adielnatively,
epitopamapRing-sanhe.pesiomed to-assessuhether theantibedyshinds to the
2C4 epitope,of JHE R EPUONGRGEACAMRHISRSFedUasfiom Remaind & in the
extracellular domain of HER2. 2C4 and pertuzumab binds to the extracellnlar
domain of HER2 at the 15junction of domains I, 11 and Ill. Franklin et al. Cancer
Cell 5:317-328 (2004).



The "epitope 4D5" is the region in the extracellular domain of HER2 to which the

antibody 4D5 (ATCC CRL 10463) and trastuzumab bind. This epitope is close to
the transmembtaiae domain of BER2, and within Domain \safitdik@sEo screen

for antibodies which bind to the 4D5 epitope, a routine cross-blocking assay such
as tha&gg%ggggcmamgodies A Laboratory Manual, Cold Spring 20 Harbor

Laboratory, 5d.tiarlo %&Bﬂs%wﬁcmp&éﬂ,&ﬁéladqmégﬁa@@m@sme@@a@%@,an@tlveIy,
epitope mapping can be pEoImeS. 10 assems MG ISLIEARRoRbnds to the
4D5 ep(% {e one or mhgre rtesug rsm!ar}t i g dreﬁg&on fromi about
re&du@“ﬁ% {8488 g ?Jedg JETERISIVE of the Suﬁ ]b ue numbering
|n(ﬂudﬁ‘|@"§ﬁbhﬁlﬁ‘éspﬁdé‘j‘eﬁ*’ﬁ8’l“%fﬁ ?6?5@0?557“7 F3% SOI'fﬁS % r(i(')errrlca ?10 "Rtarminus,
within (y6rAzH 1I0P e eXPAC a2 S B OohTER! SRR RRIEH HE 7057 andlor
7F3 amtibotliesreactrdapositbe Withtheer e sae BEfai BHifdT *&€dreen for
antibogiggeywhichnbindtoithe FTORIPFSwepitdpes: of FORtNg TroXsepTeekify assay
such asdhat-gescribeddn Antibodies; Autedioratofiyoema dbo@Geld Bpring Harbor
Laboratasyifz dildasiowsand Rawig ihane (1 988)ycanberperfonbived sidternatively,
epitopg MapRINGLaR hewpartarmedto-petablishimhethesthemntibpdy-binds to the
7C2ITEZ.epitane, 0N RERZ-46 8 RARY-E:RLMALe Of residues in the 30 region from
about residyg 22 10 ahout 1esidiie.23,0f he HERREGR. Bsidkg.numbering
includipng signal pepride). JIgaimen &JS!?%&&Q holl therapeuticfreatment and

pro XomCtlgd?J pgrqsvt%giﬂ?'téve n]"eda Bsslilicl;te psoss;I;s Qossee ai%{?mé? qfr&&@é%@ :!Q&l'yede thOSG
already cel- as weW as those |na\f/_¥1 ich.cancer IS to b e, pre qveqteg Hence,

the paﬁ‘g‘ﬁ‘fdt?f Y)l“ S AR e RSy Rave been ¢ aw%l%gg 2s havmgg gancer or
may 3@8@0B?¥d‘i§ﬁﬂj§‘éﬂd’ﬁ’ﬁ°§ff§¥?&’8ﬁmé“fge ERACER e teTR et ctive amount”
refers f% At ﬁﬂﬂ‘fﬁ'@“éﬁ‘é%ﬁ?ﬁev{cf“t%’af‘ﬂ’gf‘f@eF?ﬁd‘ff‘i‘é’“\?%m of DR
2006/09¥693REPUISPOUEI0OE3TS Batierit! THe Eéh & droUnt Bré drug may
reduce i icinber GhedAtEr ¢8lIsePe daee Ak hdmeresize; irhitit (%8 slow to
some extentand. preferalsisto) chdenEivifikratibHanta peripEral organs;
inhibit (isez).slow to some extent and preferably stop) tumor metastasis; inhibit, to
some extentriumotgrondl; andioneelievesto somesextentone onrrare of the
symptoms, assQeiatad withithe sanesty Rlaibe exienbihe. diuee raypeevent
growth and/or Killexisting-eanestcalls .lmaydenyioaatic.andioreyotoxic. The
effective amountmaY:exiaRd RIOYEsHIon fee SH¥AL( Q-G8 Measured by

Respopee Evaluaton. Gl n@%‘u!%%i%&dm YOS REa Ak Gi:len ghanges),
resultin an objectlve response dnclu élngm% phartlal resSpanse..LR: SiepmRlete

5008 COm gl‘lbln" € VAL { an eavy TR

respost: R THCFERSE bverall sufvival time, and/or improve one or mar
symptcrtis HfEAREQFTEY SErsuisielich p 6% 3vyf53"lphe ?8?%1 "&Jtotoxic agent” as
usét hBY8fR refets (8- 8iBtance that |nh|b|ts or prevents the function of cells
and/or causes ‘HestATEHuHorE KB THENFHE HIERaED o HEIYE T 5485k tive
isotopegigl dificAfrm 2 198 10odE P00 RIS HRETE 88T B EFE6 212 P32 and
radioactivetisotopes afd u)h chemotherapéoticaigeritsblafel tokhi g SEetrds small
moleculedaxingeranzyrmaticallyasivedoxing bacteraticfungely. Flartor adimal
origin, §Elc§ﬁ'édg| ng-fagmentsandlouyananis thaseoefs « cerain positions within or

adjacent to the amino acid sequence of the main species antibody. Exampies of amino acid sequence
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15A "chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as
thiotepa and«@X¥a&XAN(r) cyclosphosphamide; alkyl sulforatesssushsas busulfan,
improsulfan and piposulfan; aziridines such as benzodopa, carboquone,
meturedopacand-uiedapa; ethylepimines-ana-pacthylanelamings incluseing
a"[fetami Q@aﬁﬂ@@x}dﬁﬂ%@ﬁm{ﬂﬂe Eriﬂwlﬁfﬂ%ﬂm@ﬁ@h%am@ﬁemof an antibody
t”eth'WI%Q%IQFBQH%E’Jl%ﬁﬁ@l%‘?@%ﬁqo%gmmﬁﬁbMLQJQVEM?%th%@de@uﬁ%g%s of

(TELCYL Rk aceloasnins (esprellbulaiacin And BHIRa8. 0 K ucu
delta-9 -tetra g/% rocan ino gdrona inol AiR OLO0); be apa (i one; lapachol;

cokhicines, Be uslltneiémé&& S S hacm inciiding 1 gg%nt etic analogue
topoteCiH L{’ﬁ‘f’?@?ﬁlﬁﬂﬁ“ N’d‘f’r E?IBPFS?H (TSR CRRIPTIEARRE) "
acetyUEFERsTO IR, eBPIoREEE T &P 9-aminocamptothecink bryostatin;
callystatin; €ELIOEEofiTERTE AP KEHIE18iRoEar 8 S R BT BIZEESin synthetic
analoguesy28potiophyiiatdsinipodoptyitieitardt: tenipatieled enyptophycins
(particueryndryptEpinpsintkiandisry ptoph et 8)hdolastéatint:dGdedinycin
(includingthersynthetic:analogua s K\iHal88andBl « TNdypeleutherobin;
pancratistatiiinans areodishyin:s poRgistating Bitkogen mustasds.euchdasy
chlorapbucilsahleknarhazing shelpphoskhamidriesianustines.destamide,
mechlgrethaming.sngchlorethamine oxide hydrochloride, melphalan,
n%femblch%&&%@%&%&mgmmggmmyakgasméqumﬁmg95 aum@altmmard

mtrosure}awav tlfl]']aJI}SD mcar&{)"'glsnneakr%g(llorgﬁ 95%91 n!l%%rrplgo rtgu bes ng}ils“ne nlmustlne

and ranlmnustlne |s os honates such as clo II(]ogiatel antipio |cs such as the
GO wa osaccharide struciure, wi er niigosaccharide structare
enedlyne anii|b|ot|cs amicin, especia

% GI cheamicin, especially calict eiarnlcm %ammall and
calich&5micih’ %ég%ﬂf e el Wi R
(1994)’f‘?§3ﬁ’d“‘”’£ﬁ‘fl’f?%ﬁ‘f&?&llnes such as annamyein, AD 32, alcarublcm daunonabiein,
dé%razoxar @ pRI5Pd BTG Ch T EPRETO0s RIS e RIRES00); 35tenogaril,
dynenfiéia Sitichigditgrdynemicin A, an esperamicin, neocarzinostatin chromophore
and related‘eliromaprorindenediymeigritiohiodcchronopho redregdlaciismysins,
actinomyciarauthransyein: WWe-: 2006/094 698RETHIS2006/006834-azaserine,
bleomyins;rcact nepayCing casabicinincarminermyekrrtarzmephilingshremomycinis,
dactingmyein, detarubichs Greiaze o oxatsnonenicine aAbdi MEY CIN(r)
doxorubicina(ingluging.mesphelingdexaubicin.syanemarphelinaexerubicin,
2-pyrroling:doxprubicintlinpsomaldoxorubicing,and.deoxydoxorubicin),

esorubicin, marg %”9%4% mllzgmy%ﬁagsmc@& BUOMYEIN. Gon@poPhenolic
acid, nogmd?wc":ﬁo Y OIIEINS RERIOTVEID, RO MG PUOIYEN v

quelam cin, rodombicin, stregtonl rn, stre tozocm tubercidin ubenimex,
ard not limited tq, carcinomb, Tymphioma, biastoma (incliding med oblast 2 and rehnoblas ')
zihostahil SRG 2 EEUBIEH: 1ORE Geid Bnalcgues §ac enopterin, pteropterin,

and trﬁdﬁcéﬁae%'f@‘“ﬁ?ﬁ?’%"ﬁ’ﬁ Aoy %Wﬁ%@éﬁﬂ%‘é‘“’m@ mr‘ﬂ%?g% “l%‘}fu rine,
thlamlfi‘fff?@dé‘fﬁﬂ“tﬁi‘ﬁ@fﬁﬁﬁ|ﬁ%‘sb5fﬁ?ﬁ?&ﬁ%”§??§%ﬂ€a§ﬂﬁﬁn&§"ﬁ%} BiRE S acitidine,
6- azaurigivenedsofufcryTErabinevide s/t e, dakirdracenteitabine,
and floxtnidireniGandrogens sdeh agcatusteron €, dmmbstamvpierrelpropionate,
epitiostarol jongepitiostane sand-desiolactorel @ntisacie rélgns colrassCrLo),
aminoglJiethimide snitotan epand tilastanenfolie, asie sepleaishensuch as folinic
acid (leucovorin); aceglatone; anti-folate anti-neoplastic agents such as
ALIA4TAO, LY231514 pemetrexed, dihjdrofolate reductase inhibitors such as
methotrexate, anti-metabolites such as 5-fluorouracil (5-FU) and its prodrugs such
as UFT, S-1 and capecitabine, and thymidylate synthase 15inhibitors and
glycinamide ribonucleotide formyltransferase inhibitors such as raltinexed

(TN INECVIiDmnAa TRVY: cnxhhiilhitAare AF AillvvriAdAdvrarmyrdimaiAdirmsAs AAalbnwrAvrAa~nAarmeacsA 1l A~



Eugene, OR); razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic acid,
triaziquone; 2,21,2% trichlorotriethylamine; trichothecenes (especially T-2 toxin,
verracurinwdpsaridin A and anguidine); urethan; vindesine (EITDESINES
FILDESDA40); dacarbazine; mannomustine; mitobronitol; mitolactok
25pipRbImAR;. SRcesINEArAPIRCS HaufiA aGnistyciephosphamider. thiotepa;
taxoigs ANd IXANES 60 LAXQLORaglitaxglBristel-Myers, Sawihk-Oncology,

Pr'nﬁtqndgn'ﬁ'%&asﬁ ézéc/ér!\!s% L.Cremonharfise. Albumincoginggied nanoparticle
formulation of pacli axe merican Pharmacleutlca Partners, aehakmberg,

ermec T CArCINOMma, d IEnal Cancer, prosia
III|n0|s ﬂcln / | ocetaxel1 (ngn gna%-m%g gg@gﬂﬁr%’%& @%onag}, France);
crﬂoraWE?ifé" ‘“’éler??%[l‘faﬁm m(aGa Py 6 fRioguanine; mercaptopurine: platinum:

platin€iftiatEr5ys Booe i ri‘uﬁ‘?“lfaléeé ‘gr‘?acfb" S"8uch as cisplatin, oxaliplatin and
carboplatin®Vistass rfé“‘(’x/E?fBﬁ‘Nb&“é‘ff‘iiﬁic?éi% e %’)“gal?nga%ﬁ@mﬁ? itoxantrone;
vincristine(ONEO¥NG); vinca alkaloid; vinorelbine (NAVELBINE4); novantrone;
edatrexate pdatmorniyeir amindpterssse odaidishrdrointe Aeh&idohterase
inhibitekiS 200 Qedifltorometiytormithimes( RIFE0)r retimbids stiehras retinoic
acid; pharmaceytigally-ageeptable salts, acids or derivatives of any of the above;
as well as gombhinations af-aoiwae o Meke, afithe ehove such as:GHBRAan
abbrey}ggglgg fora.crmbined therapy of cyclophosphamide, doxombicin,

V|ncr|st|ne ang. prednisalone.. angk QLEQX, A0 abkieviation for adkeatment
%‘me;if "‘ﬂmr z}t"’ Q %@%&Q%Q%‘%@’%ﬂ URpR064006334 oxaliplatin
0

hs) ¢ e ¥sv;!1 sany] la cp nveg reltr?lt’!}p g)\égx%gm tumoNéQf{Qfg |¥r‘9§fgt‘ﬂ this
deflnltlon are ancfl SIzllmprmo al agents that act to r%gtuclate r inhibit hormone action

Tumor blopsies, ciyculatil

on turffBRE BHER Y BRE- BE S JaRs and selactive estrogen receptor modulators
(SERIFHS) et trIFg: T8 B Ra I8 TS R R et g NOL Adfﬁll‘:@X(r tamoxifen),
raloxifewes <aFaaszﬁ%ﬁ@w&keswamw%%ffrré%“e‘%r‘“&?ﬁ%ﬁ&ksk%’%lxﬁ e V17018,
oRApristefrecRrd-CARBSPOR (Y0 FErifaTRSaromatase inhibitors that inhibit the
enzyme aromitdseneyiioty regutdiede Strpherr o rero e It Edrenal glands,
such as, forsesxeamiple:cd (Bxinmddzotesyarnirdeiutethimiee: MEGARSED Phegestrol
acetateaAROMASIN(r) exemestane, formestanie, fadrozole, RIVISOR(r)
vorozole, FEMARALY tetsozale; iandMulMIDEX( anastroz ole); @it sach as
anti-andiegens sueh.as fhianmidesniuamidepbicalutaide, skteuprolide, and
goserglin; aswell.asioxaciaking {ak3sliexelansicleoside cytosine analog);
antisense oligonuglegtides. particularly.thase.ibakinhibilexpression of genes in

signali n%] tpn\év %J@(pllcgt?d in abherant cell proliferation, such as, for example,
PKC- a’ly and epidermal growth flac 0 rec%QtQ rp%ch R); vaccines
fmzcn ’mmor sample refers t()a T Saip.
such as gene ?‘ner y vaccine for exam R ﬂ’Jl% mﬂgé .
Lé%)VECTuQGf)"R?é‘ZfE AR PRSI d}%&c‘c’f“né’“ﬁeﬁf& N °r (iR
LURTEOTEEAR {r 8pbisohiarass Mt RBARETTX (7 t°fﬁ?4“m§‘*ﬁ
pharmEBestit ayPateaptne esits <4uis SPuehvdites s W’ﬁ“’fhe above. An
"antimetabofiteschetnotsial speatiti agémeis Byt Whe TS S iEtEnaEmy similar
to a metabolitepbuttaivnobiheasedeby tHEhedyrins e prodietivecrdanmerd Many
antimetaholite. ehematherapeutitoagents intesferadvitiy the productiorcof the
nucleic,agids. RNAaRGRNAEXaIBlRsntartimetabolite chemotherapeutic
agents include gemcitabine 20(GEMZARQO), 5-fluorouracil (5-FU), capecitabine
(XELODATNhI), 6-mercaptopurine, methsatrexate, 6- thioguanine, pemetrexed,
raltitrexed, arabinosylcytosine ARA-C cytarabine (CYTOSAR-U(r)), dacarbazine
(DTIC-DOWIDO), azocytosine, deoxycytosine, pyridmidene, fludarabine
(FLUDARADO), cladrabine, 2-deoxy-D-glucose etc. The preferred antimetabolite
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By "chemotherapy-resistant” cancer is meant that the cancer patient has
progressed while receiving a chemotherapy regimen (Le. the patient is
"chemothesapywefsactory"), or the patient has 35progresseetwithima@smonths (for
instance, within 6 months) after completing a chemotherapy regimen. By

“platinum-registant, LARCSLISRGANLIRAl de.cancer-paligathas pragessed while
recelvmgsupla;; ingm detp%%%gm%m%lmg@gydmy the patient is "platinum refractory"),

or the patlen r{&% Ssedh\é\r/em Isnanlassay m @Incl? qgghlc)@ﬁt%%?énw&mae%ﬁgonths)
after comp |é\tlf?l g. inum-based chemo mgedag)l% regl Sn ArbL%n;I aré%logemc

agent' re?@?ssefg)walg TmpotRd WhICH biGeks. oF interferes WIISFI to some 5degree, the
de@eldﬁ?ﬁﬁ@ﬁ’ﬁ‘ﬁ?’bﬁ‘b%ﬂ”?ﬁ‘éé%%ﬂt et ﬁl’ﬁ%hﬁ’ﬁlf‘wgﬁ%R GEIC AL0r Ay iof instance, be a
small FBRaReraRtBot ‘tﬁ%&f“ﬁﬂ*ﬂd@%ﬁ%?%“fé&?&FB’F@?SWhTFﬁa%’F receptor
involvewdite prémotingchhgiogeiesis PHep e feretPBE R aMESgenic factor herein is
an antibodyAkatbiritis e seelarendothistial aroifirtiofaétere FEEF), such as
bevackzgimhalby(AMA SERNI EFRhedemdidytoten ethigad generotenmcfbribroteins
releasegdysangcalkpopuiation which-act prddanvibescety asintercellular
mediatRrsExamplesief steh-apiokisegacedymphelines ronelcines,and
traditional ARIMReRILE hermenesancubed-aneng ihe wyialchas.are grawth
hormope C%HFQ as humanawihhormone, Numeihignyllwman gowth hormone,
and Doyl AAILBRUNONS hpﬁiaaafwgq;g .Llpgmpﬁmmymm wBiSiR, proinsulin;

relaxin: prorel opratei SfO||IC imulati ormone
S e BRI O 2 ?"%g%ﬁ.‘ffﬂ”éj%ﬁgﬁgﬂ“@”ﬁl iy

15hep§’ &GO T AEISH: q?aﬁma S& §rowth c?actocr roTacﬂn,l acental lactogen:
tumor ﬁ"é‘é?b‘ﬁ%"?&&f&i’“&“ﬁﬁﬁby S‘S?ﬁ‘ﬂﬁ%ﬂ%in“f‘ﬁﬁ ifing Sheeah caé Touse
gonad et dspig g beptide Vin AT N adiin’ %éé‘(‘fﬂfg? é‘né’g‘%hellal growth
factor; WREGHI IR OBBISHTPO Fae ARl P W RIEEB RS L YSINCSE O;
platelet-growthM a3t Zh T OARM g ifolrth b e S TP GRE) §UER B9 TEF-a and
TOE-18iimsutineikiéicgrowthnfa dtorkard oH mergthropti ativin(EPEY cbatesmductive
factorsy mnterfeipns s uehiasiiniente ron  dsec2Bd3rand s ywlicolonyostrmelating factors
(CSFs}issghas mactpphage & sh(M«GCSHgranulgeyteainasigphage-CSF
(GM-CaR)-anf.aranmaci ecb ikdGok Shjsinienailcipsdd ke)sushaas 1L-1, IL-la,
IL%’ IL-3, ILC‘Q'nvl:l‘:e@za'Lan@er Uiz Llilaesamtuwe%xgéﬁ giQm!)l&ﬁJ-EiERl Lecapz)raswm@fcmwogs
factor 5%{%'%91%;[ NER9LINER: aad QIheT B&WQQ&IQ%&MQ@M&M@&G&@@ and kit
ngand (el A5.4580 Derei tm%;;% AR NGhidER Rinlein lam.natural

r

sources or amc(grrghccehccgerpnb|n‘:;}epetK crgss cu H:[p %g blologlcally actlve 25equivalents of
the native sequence cy {okines, use here e|n the term "EGER- tlargfﬁted

drug" refers {64 #efd t‘ Sl R ﬂtdr%d RECER an° hém cxaﬁy, inhibits
EGER JbRPitH ‘E’ﬁ‘éﬁﬁiﬁﬂ‘é‘% @F@iﬁ*@ﬁ%ﬁl@ﬁ%@‘fr{ﬁﬁ&%’w G Drsh}a:small
molecuesetitatBimdite R R FRe§HH ﬁﬂ%?ﬁ%ﬂi‘é%owméﬁoﬁﬁ%‘%cﬁﬁlﬁeﬁ? include
MAb 5FRSHATEE CRLDBEBU6) 1Al 455 (RTEE CRIE TSSO ERAY 225

(AT CCBR1i8588)y Ml 52880 (AT BB-CRI85 097 (deart/SEienttde. 4,943,
533, Mendelsehinaitsal) madvasantedhercef, BuchasehimerizdtiR2s (C225 or
Cetiximahmk RBRFEX Dpaneh reshapedyhtimans2 dhdild 22 8) (s espWO. 96/40210,
linclone. QyStamslnGcmiEMEml 1 &l human, EGFR-targeted antibody
(Imclone); antibodies that bind type Il mutant EGFR (US Patent No. 5,212,290);
humanized and chimeric antibodies thatzbind EGFR as described in US Patent
No. 5,891,996; and human antibodies that bind 35 EGFR, such as ABX-EGF (see
W098/50433, Abgenix); EMD 55900 (Stragliotto at aL Ear. J. Cancer 32A:636-640
(1996)); EMD7200 (matuzumab) a humanized EGER antibody directed against

D



that competes with both EGF and TOP-alpha for EGFR binding; and mAb 806 or
humanized mAb 806 (Johns et al., J. Biol. Client. 279(29):30375-30384 (2004)).
The anti-&&deadatibody may be conjugated with a cytotoxic-agenttliss
generating an immunoconjugate (see, e.g., EP659,439A2, Merck Patent GmbH).

Examples of smalmolecHes.that bingd feikGER meee ZD1330aeGefitinib

5('RE§§£\ 0 DRl 2ENRGR: £oR7 B i QEEHONRIR (TARGE BTN
Geneqt b alnd AG1478, A01571 (SU 5271; Sugen); EMD-7200. A

GTet n.e zva ent

"tyrosine lase inh |f)|tor is a ‘éygllmﬁul Whlc inhibit tyhr?sme kinase gctlwty of a

dlmer;za 3 a mm] as a smg C¥: ora
tyrosme Icmase SU as a receptor. xam leso SUC rbltOI’S IQC lude the

EGFRUTAGEtE dr & RBtETir ¢ aé“ﬁr%‘é%‘diﬁd”ﬁﬁ?%?é‘?é{’ﬁ ereslr‘fw%?ﬂ’ molecule HER?2
tyrosine R Se MhiBtb st 4E ™ RR 165 available 10 from Takeda; CP-724,714,
an oral seleBtivenisiitiitar ofthé ErpBLICEEPTT Hbei e RifiEgs ‘(’P’ﬁ’?‘él’sé%d OSl);
dual-HERsia bitsittrrsesuehyags EERBEO terlailableifiorar vy ety vl referentially
binds ECERouinphibits:bothideR2 and EGFR-overexpressing cells; GW572016
(auailable framgfolaxn)ian Qsal HEoR2andbEGER trasmeckinaseatimbiibitor; PIC-166
(availahigifrormdNoyartis):pan: R phibitaissuchias:canertintb.(Cll 083;
Pharmagia).Rallinhikiiars.sueh agantisenseagentaid-bhdR availaple 15from
ISIS Phar s&tlgﬁmm&mm%@% sigalings RoRd ER-jargetedikN
'nh'b'tfers %gic%@m%ﬁhen inig m%yieet% g%%m@%@twmeammc@@emMAPK
extrace |U %1';) g q Ei‘t? mas vmcm ne ang) vin las%l‘sze) Q)&gvall@g %ﬁrgﬂ%sé:) QQEHL@C'E‘)

nCa:
quinaZoiines: Suc D % 4-(3-chloroaniling). qauma%ollne
doxorubicin, e uub;cm dau ruhlcm eto 051 e, and bleomycin. nts ihat arrgst G1 also
pyridopyrimidines, opyrlml(ﬁlnes yrrolop yrlml |nes such as COP 59326,
% such as tamoxien, predmsone,

cop @%efrméwﬁfﬁ@wa%ﬁ R
4-(phefARrAIG) BT BIGI 2 SA LT B ‘ﬁf’rﬂé@m‘?ff&ﬁ“ fiiin (A tigYT Hethane,
4, 5-bis AR onRiHeN BTty MRS StR e éBﬁté%ﬁbﬂ%‘i’tﬁo‘fﬁi Heéfie
m%tlemewm&%%lléwmmt%b‘éﬁs Ahtieelgemol8EIRYItE.g. those that
bind torkiERMenEBdingwieitleitacid); quinoxalines (US Patent No. 5,804,396);
tryphostins @doRatentNonb,864 B386)i-7D 64F4(Adtira FTaFEca) PT1h7 87
(Novartisiachesing-AGl-paasntFRRN Mhitors:suohnes@1HERE3 R iz enbiAffinitac
(ISIS 3521 dsig/billy)i-dmatinibimesylaie. (Gleavae NovarsymRikl:66 then
25(Novgitis); SWRALHAGIRXR SiRith Klin@kClsdR3d(Riizar) £iEE69 (Wyeth);
Semaxjpip &%&ﬁmﬁl&%%‘k{qﬁ}%& L ENEERxR Itk FRL {NOVALS/SEharRNGAGC);

LI L (meIonek o an desciReninany ﬂre@kegipﬂgavmmmgmugatlons
US Patent No. 5,804,396 W099/ ggageln (A yanimid)- W09g/

(AmeritERE ARAmd): WHSI7a888% (Warner Lamber%m W099/06378 Warner
Lambe}i"ﬁ“a\‘lﬁgwﬁéﬁ%n Wﬁ?ﬁcéo? am‘b Ber) 98156347 (Pfizer, In¢): W096/33978
30°fZeneca)* Wids1 3557 ‘(?‘é?fé‘&‘ﬁ’)"sﬁrfﬂ%ﬁ@%/@%%@’ TaReLa). R ‘fixed " or
"flat" desEGrRbREtp aUtTEcHn EritAETT SRS 15 B R Al R HaikEtered to a
humaregiadien i ftsoenateyaréofGroaen BT an 6 Boel Laificalared tBSA) of
the patigritxite fixed-brfatdosatisticrefore. Rofapbvided asarmgikgaddse or a
mg/m2-aeseybut sather-asandabselute-amonntiol tietherapeuticatigent. 35A
"loadingiselese. heseingenarally commprisesrancinitiabicuse -wbatherapeaticiagent
administeredtea patienkmand.sfolovwed by epaotmetemakitenanee dose(s)
thereof. Generally, a single loading dose is administered, but multiple loading
doses are contemplated herein. Usually;¢he amount of loading dose(s)
administered exceeds the amount of the maintenance dose(s) administered
and/or the loading dose(s) are administered more frequently than the
maintenance dose(s), so as to achieve the desired steady-state concentration of

+hhA tlhAaranrmaritia Aard~narnt AarliAar flhAanrm A~ LA AA~AlhiiAavsrAad itk A DA cmirmtbEArn & e



15the desired epitope. Alternatively, cells expressing HER at their cell surface
(e.g. 1'011-3T3 cells transformed to overexpress HERZ2; or a carcinoma cell line
such as &K:BRx3seells, see Stancovski et al. PNAS (USA)88:86@3448885 (1991))
can be used to generate antibodies. Other fonns of HER receptor useful for

generating, a’%%';ba dies willhe.aonarestdodhese skiledindhe arki)iRelyclonal

anibos les 208 gy CQQI%'G%E‘JAPQQJWah%@AFfJa%LﬁmmJ@fé@glumm@é@m multiple
subcutaneots | ¢) or |ntra erltoneal niections of the relevant anfigen and an

adjuvARe: ERTAY BEETLERIT 6nc%n umfadte the rcée%se a POdl nti that is
immuAt e i ‘fﬁ%@ﬁ%’&‘]‘é@ ‘f@“ﬁ("e"hi“r"}"i Rtnized. e ) }gﬁmﬁ%]%{gt[ﬁg%aocyanm
sefurmeserhigt Wﬂéamﬁﬁﬁié%fﬂﬁﬁ“%%&f%ﬁﬁn blﬂdﬂﬁﬁe fielalo] oirrelajgln%] a
bifunctionaliobitiinivatizittg BHehIrERLpia THE %ﬁ ﬁﬁ%ﬁ‘ébﬁ%y}fa‘ iitd&uccinimide
ester @anjugationthrgtigh 25cysteine residues), N-hydroxysuccinimide (through
lysine residues)ighdtaraldehyde, isticoircianhydidd PS0CIIEGRINEE=NR,
where;R, ahd. Eodara diffarantsaticy/bgrougss the 20 rrvats: ardninamiiniziés against
thg antigenimmLAREeRis canjugatesaiderivaties hy-eomipinivgecgid100 gg or
5 fig of;1he, RIFtein AL.Senigate. (fasrabbits-anmicaitesprativelypwith 3 volumes
of Freynghs COMAIBLS: %@MM@M inigstingdhesoliemintiadermaliy-atmultiple
sites. O g@m 09?&: %e GplEOpC o@ﬂ%@p@&% QQQ;?}L@[@ m&g%—&(& skl the wyiginal

amourT ST G 61 o e.in.reundss complete adivyank hysubeutaneous
injectiGH &t ™ ‘B Die S %S-QJZS%%Een CE& f%)te ]étygg jmals are bled and the

séﬁm"i‘§°&"§§5§f§ﬁ“}5&rﬁa&r‘?ﬁgog an[kflgre r%\nlma s are until the titer (plateaus
Preferably, e sitigPs! tB%‘%%@‘Ei“\l/\t/hf’h"fﬁmﬂé%aﬁ CGAe of the same an |gpy
conjugﬁé@”fﬁ%ﬁﬁﬁé?@hf‘ﬁ%i@ﬁﬁ“ﬁ?ﬁ%thlHTS’ﬂI% 1‘5‘3}8???8%?1 Eroass naé reagent
Conjugtissalsebedirise MatER Ssreeamumbrice it iRt s B ottt n%usmns
Also, aggregetigagestts seich isdebe! dré dutaph/ 4resl td @HAIEE IHE immune
responsauorfilpdonocionabantibodies: (1953 aridtesfrathotE T HaRIRY monoclonal
antibogiggiheieinara-auailabievintheantitcorasamipe)Strorn 6iiBEbral *Ahtibodies
may bemagesing theybiidememethed:firstdesorbeth hyikohieh et Nature,
256:495-L1 24[) MEEGoRnankLDNAsnethods (U.S. Patent No. 4,816;567). 5In
the hybridoma method,a-ause.ah.ather apprapriatersast animakisuoiuas a
hapster, is immpnized as heseinabeye.Aeaciibedde.elicildywnphacyasithat
producg orare capable of prodycing t@w@%mna;rm&mfmyamm&o the
protein tised for immunization. Alternafivel %Olymggg%g@gamrpgdlmggﬁged in
vitro. LYRPASENES then are T%g ’3%1 eloma cells é%%'ngg d%ﬂ%éél tahlg fusing
agent, gﬂ(‘f’r{‘ﬁ‘g(b%ﬁ/éfﬂb‘fér{fé’ RG] Pypm wbridoma cell (Goding, Monoclonal
AntibodiesgTispieiphees %1&%@? &) Oﬁ%ég Réademic rresls 1986)).

The hylseielorrreceeiissitin s apEred are %p&éé@%?&ﬁ ﬁf’d‘ﬁﬁ“ﬁ%ﬁgdﬁfaﬁé culture
mediursigthiatgreferably contains one or more substances that inhibit the growth or
survival of therunfuseds:patehtatmyel omecseisr Ebiaianipien i theHrental
myelomea.cellsdask-the-e nzymedypodanthimecguaringphospidrsessiitXnsferase
(HGPRI.QrHPRE), thg-culturesaedicm fay the deylirigomastypicailywiliz Sinclude
hypoxanthine, aminQptesin «apd-thymidine (HAT medium), which substances

prevent the growih.gf. HGERT:deficient celis .Rislesed myelama-celis are those
that fuse efficiently, support stable high-level production of antibody by the

selected antibody-producing cells, and are sensitive to a medium such as HAT
medium. Among these, preferred myeloma cell lines are murine myeloma lines,
such as those derived



20 from MOPC-21 and MPC-11 mouse tumors available from the Salk Institute
Cell Distribution Center, San Diego, California USA, and SP-2 or X63-Ag8-653
cells availabiasfsamsthe American Type Culture Collection, Rogkwilleysddaryland
USA. Human myeloma and mouse-human heteromyeloma cell lines also have

peen desgrhptdonhnRioduction.of J@&&E@a@n@aggqpégl@mpwa@@ampzbor 1

Immu sge n%h?b? (1984},)@;*:6:1{ an éaig'fy sg)pg cahcer CQI 1:&1 I(Prg{mn m ] E)Iati)jolgeydlp roduction

Techniques aﬁ(f Z%}K Ications, pp Marcel Dekker, Inc., New York,
I@elifnor metagtasis; inhibii, tb spme axien d, fOI‘

1987))"‘%‘35113&‘?5‘% dﬁWﬁo iikaiteds! %ef%ﬁab] S afe growing Is assaye
produ(S‘HE‘?ﬁbES’I’“"F‘héﬂﬁéiﬁ’ﬁ‘ﬁli%ﬁﬁbﬁ‘ﬁf’é?%‘if@&%ﬂt‘é?dﬂﬁﬁ?f’iﬁ%"%iﬁ? S PFEfErably, the
bintingesisetifitit of Mo poEHTa AHIDEHESHodteEH b PTG 881 is
determimedidhiriigtinepretipitationrseby amarulire bingingaesaieues as
radioirmmiwngassay ((RbA) men AFAIEL mked imanbabdorbehedssayp(ELISA).
30ThedhinginRg @ffiniipaithe mengetonalantbody:.canrdonexarmplehe
determipeck by: the-Ssalshard analysissafMunseaset at, Anal. Biochem., 107:220
(1980).  Afterhvbridema.cellsareddentifiedihatpraducaantibagies of the
desireq specificit.affinit. Andian activityihe.clonssdnawhe sidhsianaday limiting
diltion prseques and 919w By.sigadaid melfiods(Gadiag, Monoclona

Antlboq\een%t E{glguctll etsltsang tl?({n%ggclz ad SRBI ;nolecu(i)gfogcmg: &arde%%la !Cal{ye§§{’§‘§é§§f6))
Suitable cu u e me {)ose |%c ude, for exam@l p MEM or

RPM 1840 [ édiﬂl"mt ofﬁnﬁnc?dr’ fon " the: %}tr%aé* celis may be grown in vivo as
astites tu md‘rﬂ??‘ﬁ?f%?ﬁ?ﬁ%ﬁ%“m\/\lfé pAs|o] /ﬁ@i‘ﬁ%ﬁéﬁg 7‘6%%‘??4 The
monocfotraleanitlBasErss retet 6y kiR A re dliTeanty) SdFardted from the
culturesyrigefierdscieb filiaeordarany By Eomvdmmsheir s 6 pu it ation
proceduredesuekhagrfoneramphed préteintNeSeptiarb e ieroRyasatite
chromaiegraphy:iyeicekiotropfroresisesdialysis rotaffirityrelrorrritogiaphy. S5DNA
encodiagdhermenasional astibodies s readinrisolatet andsegueieedusing
conventioralprecedures (@g:phy, Msingakyoaueleatideprobesithateare capable
of bindipg:specificalite genesencodingitheihnavy-anddightchams of-murine
antibodies)..Lhevisidema.calls.senve asaiRiefer edsourcartauehiNA. Once
isolate %Ll&@é%@@ %@&9l@g@gﬂ@;&p&%ﬁ%@mﬁa@gt%ammgge then

Hamster Var1¥2£) olasi; u%eu§ annycm{n 1%10%2'3%1 e% ogues Q%B@%r%? produce
antibody grpo ein, too tain the syn e5|so  monog onal antgsucl]es in the

recomBIARHBE e ML R S AP Pt ir?igghlf“gt)%r ression in bacteria of
DNA eH’&Bﬁl?‘i’@‘ltH%Oﬂ??ﬁﬁtﬁ‘ﬁlﬁhﬁ??fﬁiféa?&eﬁ'é“@‘is%’i@ ol ’%Sﬁaﬁ’i‘é"ﬁeuﬁ‘“?mmunel

5:256- 26X ¢TOT8) SRt PRI TR RIS, Pfi‘i?ﬁﬁi‘%i?‘i%g‘ﬁ(mz) Ina
further efribodimenit mioRctiorat At BoRes i dHEEtHP TAGHER S T4 be isolated
from 15antibody phageilibharhesiyere rated dsig treitesknideddestrbed in
McCaftestyet @ty Naittireyidd 81652 y584n{& 88 Elatke ofickaitiimtente (see.
352:624; 62841 8Rk)rand: Marks atatgal dvtotRBialy-22 26815941081 stescribe
the isolation.af mrineand-bumamasiibegiesx espactiwehsiasiogbage libraries.
SUQSG%I%Q&P yhlications describe:the productionalhighatiingyfa sange)
human antibodies by chain. shuffling.(Manks.efal. Bl ethnglogy » h0. 448 783

(1992)) as well as 20combinatorial infection and in vivo recombination as a
strategy for constructing very large phage libraries (Waterhouse at al., Nuc. Acids.
Res., 21:2265-2266 (1993)). Thus, these techniques are viable alternatives to
traditional monoclonal antibody hybridoma techniques for isolation of monoclonal
antibodies.



The DNA also may be modified, for example, by substituting the coding sequence
for human 25heavy chain and light chain constant domains in place of the
homologewsmusine sequences (U.S. Patent No. 4,816,56 #cansdersison, at at,
Proc. Nati Acad. Set USA, 81:6851 (1984)), or by covalently joining to the

immm&é@@tﬂi&mﬁé ngLSEAURNSE.Rl f-Rart ohtbe.cading.seamense for a
nonimmuinoglobulin }9%!3/@05@5'99}{0%1%% %%WﬂmmmgghqmmoIypeptldes

are Suggrt Ituted f(?)r Ei;lc% %oagsr;[lg' go 1%@%0% icli, §9}%Tr(])han‘ Iopcc(})m ¢in; ﬂp@%lare substituted

-l
for the vaprlabf T omains o one antigen-co mmglsne of a antlbodxéo create a

chime A& BIVSLAY SRS Compreng 3%%3 antigen.combinin Bsénllttg naving
spéc|flﬁﬁi?%POé\W%%ﬁﬁéﬁméﬁPd%ﬁﬁfﬁﬁs SHRGER: %c’ﬂm i ﬁ“ré"f‘émﬂa?ﬁﬁgyspemflmty for
a differeREEAtGEROTHI LR fi2ed i daes™ Z““’S‘fxﬂ*éﬂ%ﬁ%"?&}? (iRi&hizing
non-humiastcartivo diesiarebesn the Senbat AtHe e PIEE AR $35humanized
antibody-hizsisroine lomimoreatting okl resithiesinstroducedtibite et source
which igsnafehaman oihese fephumangfidoaoidiresidueioargiviten referred to
asiimparbgresiduesywhichiare W 2006/60 1623RC TER066006 334 typically
taken froman: inpetavadiable:demainid wwanizationsaandic.assantialy
performad.fellowingthe.methed.of Wintsk.and comverkerstdongsiflateNature,

321: 52%%%&4&%&@&%%@@ RAQkNAME 352 A2Rraad, (hARBLMEthaeyen

etal., cheglcmm%?s;tam spm 1 gfs%%)a)s&x %H%&I@ g@@osay%rg‘r hie.segion

sequences or e corre e es of wman ant . Accordingly,
5stch "Rum Im an ?&T an rB‘(3:1“(1-:‘036%1re§c wﬁaémﬁ?:m%? ujl bodies U H Patent No.

4,816 L%% wﬁereln S)UBS ARt Ilim)feré)?lfﬁ‘g}r?eéln} ntact el.sjumélsna\l}grraig le domain has
been sﬂ?%‘fﬂ‘ﬁ‘i@ﬂdbf}yfﬂ"éd‘bé’ﬁﬁéeﬁbﬁﬁiaf‘i’d ERATIBA RS TISRY BT ROR-hUman species. In
practic& et aniBoHeEs %i?ﬁ“%fc%?@’?ﬂﬁ‘iﬁﬁﬁteaﬁ’tﬁ%lﬁ#é‘% fiiskiich some
hypervaiiabRérsgisrrrasiisasarlihassiby soes BR resiftEe ate substituted by
residuesfrovinametegons sitesirrrotheidtiantibioies 210 He: BETeE BFRbiATan
variablesdemainssthdti-diglat rmmdbireanik todbewuleid rrriakifg THehurishkized
antibodigseisorery-iraporianttezpedu cerantigeniciyAdcoidingitothe 38-called
"best-fifi-methaduthe: seauence eftheyvariabledomain, ofdrodentantibody is
screenggdragaimst:the srtives|raryioh knewnhuman:.naria blesdemaincaguences.
Thg human sequence. whichiis elosestdadhabalihesedantisdhen.aseepied as
the hU%ﬁbﬁ@gﬁﬁﬂgEﬁ%gﬁ@m@mbfegmgymga@meg antihody:(Eimsglat, is).

metho cuasuz%%era E%rélc):lén fds.% ﬁgr cet (?]ﬂtc}ngg ]Pf rer }\hony Qg{%pSUS Sequence
of all human artlcu ar su rou ight or eayxnchal s. The

same f?gﬁfé?)fldlrﬁeﬁﬁéab%é(}%aeé for SBVRIAT aiRErat liTanized antibodiss (Carter
at #t, P‘F’(?(‘,‘*“N’a'ﬂl’asﬁéé&aé"g?&‘fh ﬁ%sﬁfatggl’ﬁ% "POFATBIESELBE “Bt(vﬁufnmiu noL,
151:26237¥093)§O2m a4 ﬂﬁﬂéﬁﬁ‘fﬂﬁo\?ﬁ&?ﬁ*ﬂf&%’&ﬁ?@ba*é%%“ﬁlf}rﬁ‘aﬁ??éﬁ with
retenticRAYFERIGFERfievityfor thecsriieraric othersaveteBlBoIdgical properties.
To achieviecthisgoéicaRtoitihdtoapieferrédeiietiods hrifmardi zodermiddies are
preparesh-by.adgcesg:at analysis-ofrtheparentalseguences andvarous
copceptkal humanized: praductsr sing-thseer-dimensienatmodels.ghthes-parental
and humapized seauences.Lhse-dimensional immuneglokulinmegels.are
commonly available and are familiar to 25those skilled in the art. Computer
programs are available which illustrate aad display probable three- dimensional
conformational structures of selected candidate immunoglobulin sequences.
Inspection of these displays permits analysis of the likely role of the residues in
the functioning of the candidate



immunoglobulin sequence, i.e., the analysis of residues that influence the ability
of the candidate immunoglobulin to bind its antigen. In this way, FR residues can
be selectedanrdieambined from the 30recipient and import&sagaemeesxso that the
dashed antibody characteristic, such as increased affinity for the target antigen(s),
is achigyed:|reasnenaivbahypenariableregian residues are directly and most
substantially inyolyed s iniuencing anigem RIRding o « HMR0L/A0245-dascribes
production of exemplary humanized HERZ anfibodieswhish Biad fIER2 and
block ligafd activation of a %ﬁ%ﬂgﬁw- Ehe, humanized antiady. of particular
interest 35RErain BIOGKS. a& "SEE A andlor FIRG ediated activation of MAPK
essenfiafRF A BHECHVER 28 Fithine monodiona na’r?%o y {‘g?mé.eﬁ%lb fragment
thereofP &S BIG SRR B SULHR AT AE iRy coviaies esiosen produstion i he
2006/091BUBPEE THY SI008me S 3 A ekt e S A& OO ds i antibody 2C4
(or a FabpfraGmestiteresfyoT Feotartafired ZRIBoM e Ay fér&Emple,
comprise ARIMImERTamshyperva ralbiaveg ontre Sithnes. inderoratdtrirds a human
vamable-hieayvy.demaiin: andimay-durthercomprisecasftariieworkeregion (FR)
substitutionakipRpasitionsetacteddem theigrptiptonsistingefia-ydiH and 73H
utilizing,thevasiable.demair-nuwnbering.osysiemeelforthr o ka bategtaky
Sequepges Qi Pratginseidnnaupolgical iiersst.aib, kd.Ryhlic Health Service,
Nationa) jnsfiligs ol tlegiih-Bathasda. MR (8%1).i.oreempediment, the
h%?anﬂég‘é&@gﬂ%i pgsoorry gé%%élf%i@r,%\%%%&%r@&ﬁ%&)év&Ma?ellh@lll?&é!ﬂ% 69111
7111 sgl ac?dljérpragvgtégqm!lawr&%m\%n 'Z%Q“%QEQSQM&EJH&%%%Q% gllzmisngmpnses
variable tfgiea\/ domain complementarily determbinin resi ues GIOLI;&DYTIVLX,
where %18 BFEISTEBRTE 878 (SES D16 NSy DY B% léay §FYN8RFKG (SEQ
ID NOBT"anbiist REPEE PRI PR H NET6Y, SptoRay Comprising amino acid
modificatioR¥ oriidde TRt aLRitEs Eogt Mtere e AU RS ELSentially
maintaiPENIRPrateraiplty BP trecaptitsoth-Bor X AHpR e FRHBEHTVariant of
interestinzeyittavedfrom aboutiome e i s8¢ orabvt v Ehiho acid
substitatiohgiinthe oswe) variabie. deary @R Rsedgientes18a th@Hiidddy variants
may beipreparedbyraffinity-matdration] ugebgid Sdeseriped betow. The most
preferrggddamanized antibody comprises the variable heavy domain amino acid
seguence in§EQR-NO As-dhe: humanized.antibadyanay: compsse variable light
domain,complementar.determining£esidues KASQRN BIGMALRERID NO:10);
SASYXIXaX R Nere X isREefarabl R e budads RrelerablyXong, and X3 is
prefeably | e SEQIRNL AL O QR ELLISER 18200, 12). 0

in addition to those variable heavy domain GDR residues. in ihe preceding
paragrdph. Stich htimanized antibodies optionally comprise amino acid

mdlifidatisheBriiE 485 eR e les, e.g. where the modifications essentially
maintain or FApTEREERF ) BrIHE A IR, EEr S L WP T & ARBEHY variant of
interestimagiarEc fesk: stjoritohe thaln ittsEs 8P alohETRE dfih e Etid
substitutionsBiridhecaiboveverabledig e CDRiSeHIs pEs IS percErtiidty variants
may becpieparee-by-Ahaffinitytmdturation eagehas telserbsdiselpiErthife most
preferred:hiumanizedmatibadycom prisesithesyariablelight demaiardneacid
sequence iNHERIRNGERy cacliblepresent-apploation plsescontemplates affinity
matured antibodies which bind HER2 and block ligand activation of a HER
receptor. The parent antibody may be afuman antibody or a humanized
antibody, e.g., one comprising the variable light and/or variable heavy sequences
of SEQ



301D Nos. 3 and 4, respectively (Le. comprising the VL and/or VII of
pertuzumab). The affinity matured antibody preferably binds to HER2 receptor
with an affisnityssupearior to that of murine 2C4 or pertuzumabcfeigedrenizabout two
or about four fold, to about 100 fold or about 1000 fold improved affinity, e.g. as

assessgahbing R4S ¥ Ac AL damaintiil), EulSALExsmpimy variable
heavy GRR J65IAVES 10LSL RSHUIRRBAMAG He, Jﬁﬁ%uk' 194 dtdRRaddf4, 1196,

1199, or combinations of 35two or more (e.g. two, three, four, five, six, or seven of
these reS|dues Examples of v %?rlable Il%und\v&/% bocks o et wih

2006/09169%‘#35‘]’?% Bb%g 3 EBR residues ora eration include L28, L50
L53 LoBYT9T TP 18, 14 vy, T 7 6PEsHilsiRations STvE 6P Mt e.g. two to
three, fOUFfivEBRGH oAbt TR DFIREE 8 TEsTftrag e or m\’?éYFfB&%“TB‘f‘?W’s of the
humariteeseesriti o eRrSrAffifityeietn ke Artibotyabecortenipated®For example,
the huenétiezedraritibeayVaraftinity ratarad GntbeeR>may be an antibody
fragment, suthias ‘arbfrals vehich is-Optional yeieonjugated! withonetoh mcone
cytotoxietageni{syinnrderdoge neraie anuimmitnecenjugate-Alesnativety, the
humanized-antibesyooatinitnmatumed.anthady: maybe Rmintact antikady, such
as an iplaetlglat. ankibea shheRralameddniachigGhanihody camprises the light
chain seaueNER.RSRERLIDNG13.20d.the heayychaif.seduense ineEQ ID NO:
14. ('V&lﬁlh’z%@ﬁk%&@%‘ﬂ%&%&ﬁf%@éB%m%@&%é? Qé‘ﬂ%ﬂiﬁ@& OR.PHman antibodies

Caﬂ behg)gt]necra tggactoro broéﬁ owth }gctor proYz\{ct% Iﬁa,centa iactdg O ﬂlfln%re ngglaop ]%?nlc animals
(e.9., mice T at are ca upon immuniZation, of prod ucin: Tepertoire of

an-inhi gs stanc moil orz otro i assoc;ate tl e;

human an%igo dies | nlﬂgf bsence o nous Imm %llnobu in roductlon For

examplE F AL FEEA I f&?‘ﬁ é‘H“’fﬁ‘éﬁ"fﬁ%"?ﬁ’&*ﬁ‘%&?ySb O GRSt ﬂ*f& “Ahtibody
heavy &M FEgEH a8y yEne e ehiténc s Gernide ittt thice results
in compreteTitibiol ST EPRISHERSULASANERS B B JtRiett i iRASIEPuF the
huitharPgetm sitey FrHtinoglob divgeriesanaspipsuehidgerm-dimslititant mice will
result mathebprsGt CHeRSE mdgranantibdieSsporranhgdn) el Hehdel-Bee, e.g.,
Jakobaovitsiet at4.Rrooi-Natl. Acad-Set ) BAIL. 90:25bh 1893}, dakobovitstet al.,
Nature; 36R:255:208 (903 Bruggamnams eh ak jMearin Mununei, #dd(1993);
and U .SolatentdNescia, 51669 <5289 269-andi0:04b S04 Altennativelyvphage
digplayfechnolegy.(McGaffertygtal, Nature 348:552-553 20(1990)) can be used
to produce *1\‘4Géé%@a@ﬁ“&?&%%@iﬁﬁg@@?@%yrﬁ@ﬁm%m%éﬁhé’ﬂg% FEOMas 1o
mmunogipRii YAt mLebévﬁc,eiQ AN IS ISPSIRNes. rorgﬂugéqaﬁmt@med donors,
Accordg o %&@fmgqy Ya%%rga'nfaﬁﬂlg§§§£8 nsEiname nto

either a ma or or mlno b45$ Cf gl?ne 0 entous acterlo age, such as
ncton

M13 o AfdC an%L(}JIU3 0 & an?%?jai /iragm A?a% Son the I§E:Jrffstgce of the
piidge PATHSR: %%E&ﬁs%st?f&'ﬁ%"rﬁéﬁda% %%?Fﬁ‘&ﬁ%] 6’&(&%?‘% Ag-StrAfided DNA
25 co{ Bftie pHate HerBife; SEELHOnE Dadwer Brrth& it Properties of
the antitifaip-drsresintirrse RICHOR offithe gen & Gicaeintptiiedidibedy exhibiting
those propéstiesbidius FheapRageibresNsorhie. githepropentidgefithe B-cell.
Phage-displayngandsepperiermediivarvan gtysob formatspien theitreuemwsee, e.g.,
Jahinsenrk aevins3pandrGhisveelsdayia i CrMrentd pinigndn: StrueturakBiology
3:564-5A%{1803boSerarab®oMces.ef Mganasegmenis candadseddar phage
display. Clackson et at, Nature, 30352:624-628 (1991) isolated a diverse array of
anti-oxazolone antibodies from a small sandom combinatorial library of V genes
derived from the spleens of immunized mice. A repertoire of V genes from
unimmunized human donors can be constructed and antibodies to a diverse array
of antigens (including self-antigens) can be isolated essentially following the
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35Patent Nos. 5,565,332 and 5,573,905. As discussed above, human
antibodies may also be generated by in vitro activated B cells (see U.S. Patents
5,567,61Q@mnekbsd@9,275). Human HER2 antibodies arecdessriteein U.S.
Patent No. 5,772,997 issued June 30, 1998 and WO 97/00271 published January

3, 199%.20u:Antikady faamentsifatious-tashniotes have Pasn.davelored for the
productign. of aﬁﬂté?é?%tr ageneis SOMPISIRG, ORe.QLERRLe.ARHaEN Rinding regions.

Tradltlonally % %menﬁ were erlved via E%(oteog] tlc dlggégg%%f intact
Wi acytot ¢ agent, thus generating an Inmu ngale (see, e.g
antlbo%les see, e , Morimoto et al_ , %ourna iochemical a |ophyS|caI

Methode S4BT 1) (PO ST BIERRan el h © EGBHEFD g T
Howev%ﬁ%se‘*’"f‘i%é?‘}?éaﬁt?fé%&‘ifh%%“ﬁ‘é(%‘"@ﬁ’éé“a HEEERSY P ‘ﬁ’mﬁﬁwam host
cells. P &X4&tHpié!: e antiod{%fragments can be isolated from the antibody
phage librarfe&digetizserhibs e? ndksrhativeRprdeSEd fiergignts tairbe
directlydreeoverechfidmcBEo cBirara <henfidbihe couplédEerfommde(@e2:fragments
(CanertataldiBiofisohnolo gyt d: 18682 16t 1e92 )hivkocondinmito camatiaer approach,
F(ab") 2:ragraents-tan bevisalateddiresily fiorrecembinanthoskoel.culiure.
Other teghrigues fanthesproduotion af aniibedwiragmentsd.awilh baspparent to
the skilledmractitiones Jaretheremhadingntswythe antibady:of.cheics isa single
chain kyfragment (ReEMh.=88. WO 23/1618R:u o E@!ﬁ{;} NOoua L824 and

U S P%tc%nstcuxgmét%?& O%?ghmq 139@1:@0:1% oras‘gunllleapgn sen}é aage§19IQ§ 5?32'!&031
g:’:131mlc>0e Suc 1 linear

c{¥ IEISgPl’larmaceuuc hncg ]‘Inri]llbliés %&fpa galilil:]‘rsﬁgﬂ I‘Ue e
antlbo rq‘ ments may _be monosp ecﬁgc orbispe,cific. (vi specﬁpc aptlbodles
bitor

esyiaie (Gleevac™ avaﬂ e froum Gl PE. extacellyiar reen a;eci

ZOBlspeu i ARTibodies ar alesat’h If’lﬁave n Gt oIt least
o i BotEpEE S el
epitop 84" fHE METRS BrBtsin OIARFEder: o R turPine% BER2
binding‘sieWrATSHE Ry SRefsrorE G ERYHER T AR H R stnatively, a
HERZ armmaiectestormbmeethwith erraimwiiidiibin dsttotactiggeitag molecule on
a leukotytecsucihmggia: Foee H3peceptor-motet vle(ec:goBD2 for BB3)x0inPe receptors
for |gGiRayiip2bstchigsiFoyRh(QR64Re ZRE {(BD32)and (FeydiNCD16) so
as to fogussesliuler defense-meahanismstathe-hd A3R2expressingaels Bispecific
antibodies:may:aisenbedeed:telecalize eURioxeRgRMS Locells ricRexpress
BER2.Ihess antibedies RREIESS, aihiEREJandingat i and @R.armwhigh binds
the cytgloxic agent (s, 9ﬂ%%Qﬁ&m%&?é&ﬂ&%ﬁ‘1%5%&@“’2&%1@15%%%!&%&1iA‘ chain,
methotrexagefqro&%dgoa asie.Ispions hapten) Bispeqils antbadlies, can be

prepar d as ti od| S or nts e F bEblspecmc
antibodies). I{NU‘%S g%%% @ ‘desc n@%% Qéz:%? (ﬁ}@ﬁ =6 bﬂr ant| body and U.S.
Patent N& 5 8375 A HIS: %Vé‘“§f6fmb°‘81fuc ??E?%‘E’/Eé?ﬁi“%n‘%’%gﬁﬁﬁgﬁﬁnnl
(O8idefif=a B’fgﬁéé%ﬁﬁﬂzﬁﬁﬁﬁ?ﬁgagg{ﬁ%ﬁ%@wg)shown in W098/02463. U.S. Patent
No. 5,821,337 te4ciedaBispedifir Ut RYCHS sftodyMBHXP10iis4 Bispecific
HER2IFeRIfFAK DTS5 MtetHerdk foichndiding iz pelifivcamibodiesretitetkAbwn in the
art. Trésktiofaldrcduetionnofrfuliite agthtispecificnantibsdies:s:basedson:the
coexpressionefiweenraztnoglobulin heavy chain-light WO

2006/091693 HQde{é’J m@@aﬁﬂcomgyﬁs% an initial dose of a therapeutic agent administered

to a patient, and is foliowad by one or more maintenance dose(s) thereof, Generally, a single loading
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chain pairs, where the two chains have different specificities (Millstein et aL,
Nature, 305:537-539 (1983)). Because of the random assortment of
immunogéabisligndhieavy and light chains, these hybridomas (quadiamas)produce a
potential mixture of 10 different antibody molecules, of which only one has the

correctihispReificsiusiwg, Rufication.ofhe.sorreclmeolesyig. whichds usually
done W«ém&&l’) &‘J}H 9@@&%% ARhY SIGRSy 1% B%thm%&?%r%%ﬁam%h&prOd uct

ylelds %&%r!gogvse g are a rm 13%;3?1110 r%egu reI% than 1 e%%bf%-gar}é\e/ ose(q 50 as [0 adhz

Traunecker et a Acco d|n {0 a different
desired siea fte concentrafion fthe therapeuti ac carlier than bea mvuiw
approach, antibody varlabf omains with* fﬁe esifed binding specﬁiﬁcmes
(antibody s ‘F?P“gé?f‘“’é@mbmmg sites) are fused to immunoglobulin constant domain
sequences. THE RSN PreferabRFs P arTittHo Groniinready eta tonstant
domairfeegiftptiginr1oat ieast ety ol rankinel @ HE €3 pergidns. It is
preferreditonrakasthedi estihodwyitivain Ton stantnagiore(C ks omaimngdythe site
necessasy fordigbtahaimdineing) present in at least one of the fusions. DNAs
encoding the.imnrnegiebulindseasy chain fusions and, if desired, the
immunoglobuin, light chata -aresirseradinioseparale expressiQry ectors, and are
co-transfecteel:Hie. & suilablehostQroanis Pl his Riavidas.ier great flexibility in
adjusting. the.roptualrigeortions At the m§§t4éragwf9§p&9cﬁoﬁ§fqm&&£§ My
embodgmept;smwﬁgeug&mﬁt%d%&;g%fg ;c PHSIS, SRans . Jagdn the

coding. se% enct:es for two ora alns mgone expressmn vector
when the exXpresSion of a lﬁeais?at\“/@r(‘imofc d]e é‘ﬁalns |3n°eeﬂt'“3:1lﬁ%lalsﬁ%rffD 08 8&ults in
high yield 6F (6}% ha Sﬁgﬂhggg?é%?)é‘?’%b%‘fsﬁd ‘Oﬁgﬁﬁiﬁ‘ﬁﬁb‘gf@gn?%ﬁﬁ"é‘és % 5°preferred
embod?ﬁ@ﬁ?é?ﬁi‘@%%‘étﬁ“fﬁ@?ﬁ‘f&‘ﬁ@@?ﬁ?ﬁ HMtbBiieE are composed of a hybrid
immunogloBtliréasyéreditt with a first binding specificity in one arm, and a
hyBtid immuitgo eificicaryekmaihfigttman: pairtiplovidingassecond binding
specifiettygeiitrthieiptheriary. it weasfound tat thisasymmetricistructiszecfacilitates
the separationiof thedesired bispegificicompound-fiom-upwanteshimmunoglobulin
chain cembinatiens «as:the-presenaen0fh andmm e ebulindight ehainnin.250nly
one half:efihe hispecificmolesiie.pravidesdonafacie way Qf separation. This
approaghis disclosedinWe4R4690: Forfusther details.of.agngetating bispecific

ammo%ﬁﬁs@@%@@%é@@@ﬁa Siesh.gkal, MQERQE&% é@@pzymology 121:210
(1986). ceording to another. aplglroach descrl lsdwgives t No.

nifijals are i unlzed against th m{, c,onjuga es, O

5,731, 16 the mtE{Jace petvy ena. air of an mol cu es can be englneered
OITY imn% g Or D ug o rolel or con ate r.ra ifs cr re:s bcilv{‘,ié HI?
to maX|m|ze he perc énta &0 terodl are’s overed from

recomBinaRtcel Gt 8“1’?1@5 Brefairsg ﬁflér?c’ai‘i:“é’“ Solils ‘F*%gftﬁ*t“@éf’ssfteé 4t of the
CE3 dB4d ﬁeb?%ﬁl‘éﬂi%%bdﬁftﬁdo‘ﬁ%ﬁ? Hé?ﬁﬁ?ﬁ‘g“ﬂﬁlfﬁﬁ"rﬁéf%& B Hbre small
amino ARy it EA NS TroHERteFacer ortHEr R rétarriBoell fsleeite are
replacedwithelarged SiderehainyEgathdsire dritnfopher)€6uigensatory
"cavitiesehideritiadl. or similabsizgd toithectarge: side ehain{s). areoreatéd on the
interfacgeafthesoctndantibody-maleculnby-feplacipglarge.aminaiasid side
chainsruithismaliendbenes(agoalanisn e:etthreqnina) ThisroMdes v o
mechapism Qi hereasing. the yield of the heterodimer over other unwanted
end-products such as homodimers. WO 2006/091693PCT/US20061006334
Bispecific antibodies include cross-linked or "heteroconjugate” antibodies. For
example, one of the antibodies in the heteroconjugate can be coupled to avidin,
the other to biotin. Such antibodies have, for example, been proposed to target
immune system cells to unwanted cells (U.S. Patent No. 4,676,980), and for
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disulfide formation. The Feb fragments generated are then converted to
thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then
reconverigshigthesf-ab'-thiol by reduction with 15mercaptoelisylaminesand is
mixed with an equimolar amount of the other FabYTNB derivative to form the
bispecific antibpgy.Fhehispacific antibodies produced can be used as agents for

the selective, jnmabilizationaf SREYME SuveaRESE M RIAGIESS.NAS facilitated the

direct recovery &Jﬂ'@i 0 %&b&i l@%’@&@& eéégmhé,yf;l@iémxvrﬁ'e ¢h ganbe.chemically

Coup'efé thfe% m %%48 d'es ?E‘i%q?)(mmm} %X&tk{'? po /5. 217-225
u IC

20 992 escrl e produ ctlo manlzed ISpecli an’u%ody
F(abl)2mole@e” B Ea‘b"“f?é”“*ﬁﬁeé’ﬁ “‘"‘“" SRESTATET) S TS HERTE. coli and
subject®& 54 Wé&”ﬁé’a"&‘ﬁéﬁﬂ@&i ‘88‘6}5 i?’ﬁ@hﬂ‘iy\“i?ﬁ‘ﬁt Pé"‘i‘B“Fr‘ﬁ tHEBRpE &I htibody.
The bidpetticrantibBer S TO e A g Hife T HiFH lo LEms S resptessing the
HER2 yeceftorand normatmienantT celig-agiveltas trihgérthatykidastivity of
humarrzytetdxiotyripho eytesdgainsibiiemar [fetst torvorniaigétge25Various
techniquesformaking arsd-isolating:bispecitipyantibody fragments directly from
recombinanticelheatiuceihave-alsa beendescrbe d.Monmxamplesbispeacific
antibodigs-hava-heen RreoUcRd:LSingieuchie-ZipRels i Kastel Bytual gledlnUNUNOL,
148(5)l skl L0 3oL LIRR). e densing ZIRRer ReRides.Irapadhe:k os.ard Jun
proteing were Ji ﬂ‘ﬁ%@»;&%&%?ﬁ% %9&19 B2 &Eﬁw&ﬂﬁﬁ%ﬁmhﬁﬂﬂmg{ﬁ%ﬂyvgf?”e

fusion. The antbady homodimers were reduced at the hinde region 19 form 30
monomers aﬂ%“; hen 1ggeomglzed to form the antibody heterodlmers This method
can alff)“be uti |zed ?

rthe p production of antibody homodlmers The "diabody"

technology d&SEHEHBY “ﬂo finger &t St Proc Rt ARG "BE DB R "Gt 8444 6448
(1993)* Pfg%db%@?daﬁ“ﬁﬁ“élﬁ@ﬁ’ﬁ%\?@gﬁ?@%Ffﬁﬁf%?‘f‘?%?e W\ﬁﬂ?ﬁ@’rﬁ%b@cﬁiﬁfamlbody
fragments ™ T HE TrEGHTeS CORPITE A e Aty ERamy VA AbTeto i A oy
cotthe&adMer atight Ertain wariamesdoftaii (v er By driitierbileRistoershort to
allow pairrgebatipeat thetivd-38 HomMeEns oilstheldardve éhairriactordingly, the
1TH andivi Cdrmainscofibridfiag vienttarefordech tol paisewitinthegoriplementary
VL and-Vnedomainsotianother fragment, dherebydormingdwo-amtigensbinding
WO 2006/091.693RCibA52006/006 334 sites Anaterstraiegy-tanmaking
bispecificantibodys fragmentsay: the Mseveisingle-chain Fv (sFv) dimers has also
been reporteg,S&ea HRREEhBkdoha R ZH DRkin 12 2:2368; (:394). o  Antibodies
with mgg%éﬁ@&&{x%&a@&e&s&g%g&n&m@%{ EQL GXRMRIE, JUSRECHIG,

anthOdlﬁb B@QEO %ee%r%o acglts is cEelenmneJerllnymugL r%é?t&ﬁ%gog%gglr) 5$V") Other
amino aC|d se%uence madification Amlno aci (ﬂoagm%enmodlﬁcatlon(s) of

the anfibodies. d31§}f:ﬁﬁaéiﬁlﬁ%?‘é°fﬁsgr§%)c)% BRpIated. o X aRpIE Yt miay be
deSirable to PPV HHEBINEHYG S %{.ffg(}%%} %&ﬁ%‘f‘%ﬁbﬁeﬁﬁ%"ﬁ%‘&cﬂles of the
antibod§f <R S SEG e flcd dafiatite of the dhtfbody are prepared by
introducing afspropriateciterednifeichianeus ipibrilverdinisdelmtidsicEsm, or by
peptiderdymithesi g Suretrmbdificktio hstinitia délid0fore@xamplevdeletigns from,
and/ornnsertierisdritoand/omsulistitutions o residugswithinctheiapnino acid
seguemnces. afithe anttboes. rAny cambiratoneldeletiomMiserinnanetun.
substitutionsis, Mage:ieativefbihefinal:canstidctsravidedhthat the final
construct possesses the desired characteristics. The amino acid changes also
may alter post-translational processes of the antibody, such as changing the
number or position of glycosylation sites. 15A useful method for identification of
certain residues or regions of the antibody that are preferred locations for
mutagenesis is called "alanine scanning mutagenesis” as described by
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25expressed antibody variants are screened for the desired activity. Amino
acid sequence insertions include amino- and/or carboxyl-terminal fusions ranging
in lengthdremapestesidue to polypeptides containing a hundrad:ernmere residues,
as well as intrasequence insertions of single or multiple amino acid residues.
Examples offsrminalingsestions dnelyde antibady withanNderminalmethionyl
residug ar the anhbody. fused.10.acyilexis AARAPERIMR., QIher dnsgrianal

variants of he antibdy molecule nclude the fusign i, the, N- o1 Gz ferminus of the
antlboHy to an enzyhnie (erydj or ADEI%'IP) or a polypeptide which increases the
serum BaTR¥E"ST the antibody. Another type of variant is an amino acid
suBstitution VXHEF™FAESE AT AN IS E "t e SR B SMifE dei FETE N the
antiboB§FHiBTEE &Y et s By S amfet ditresritiec YR s e 6y featEst 35interest
for SulSatHNGn MBSO RN @ R Yy SRV AR AR TE GIBHE BT ErR
alterations dreclalldt contémigpiated  Gonsenatlesubrstitutions aftecishiolwmn in Table
1 undentitedigadingof sipreferrett-W 2006/ 091 683ECTiS2606/606384
substittigansa disughosubstifutionske sulin @mehangeiin:biplogicah-actiity, then
more suhsiantial changesndeneninatadicexeeplan:substiuinpsia Fable 1, or
as furthex deseribedhRelowdind igrensedo.-aming asid.classesamayhedntroduced
and thgprodugtis.sereened. 5 able.ds, Original Residue Exemplary Substitutions
Preferred SybSHRIIONS /AR NN ALLER:R Y ALAIY AR Y Sh RN ASEYS
15 antibody phage libraries penerated using the techniques described in MeCafferty et al., Nature,
348:552-554 (1990). Clackson et al., Nature, 352:624-628 (1991) and Marks er al,, J. Mol. Biol.,
222:581-5397 (1991) describe the isolation of murine and huwman antibodies, respectively, using phage
libraries. Subsequent publications describe the production of high affinity (nM range) human
antibodies by chain shuffling (Marks et al,, Bio/lechnology, 10:779-783 (1952}), as well as
20  combinatorial infection and ir vive recombination as a strategy for constructing very large phage
libraries (Waterhouse ez al., Nuc. Acids. Res., 21:2205-2206 (1993)). Thus, these techniques are viable
alternatives to traditional menoclonal antibody hybridora technignes for iselation of monocional
antibodies.
The DNA also may be modified, for example, by substituting the coding sequence for human
25  heavy chain and light chain constant domains in place of the homologons murine sequences (U.S.
Patent No. 4,816,3567; and Morrison, ¢t al., Proe. Naxl Acad. Sci. USA, 81:6851 (1984)), or by
covalently joining to the immunoglobulin coding sequence all or part of the coding sequence for a non- -
immunoglobulin polypeptide.
Typically such non-immunoglobulin polypeptides are substituted for the constant domains of
30 an antibody, or they are substituted for the variable domains of one antigen-combining site of an
antibody to create a chimeric bivalent antibody comprising one antigen-combining site having
specificity for an antigen and another antigen-combining site having specificity for a different antigen.
(iii) Humanized antibodies
Methods for humanizing non-human antibodies have been described in the art. Preferably, a
35  humanized antibody has one or rore amino acid residues introduced into #t from a source which is

non-haman, These non-human amino acid residees are often referred to as "import” residues, which are
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Asn (N) Gin; His; Asp, Lys; Arg GIn Asp (D) Gin; Am Gin Cys (C) Ser; Ala Set Gin
(Q) Asn; Gin Asn Glu (E) Asp; Gin Asp Gly (G) Ala Ala His (1-1) Asn; Gin; Lys;
Arg Aug Be:Afigoken; Val, Met; Ala; Phe; Norleucine Len  »CT/us2006/606334
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typically taken from an "import” variable domain. Humanization can be essentially performed
following the method of Winter and co-workers (Yones ef al., Nature, 321:522-525 (1986); Riechmann
et al., Nature, 332:323-327 {1988); Verhoeyen ef al., Science, 235:1534-1536 {1988)), by substituting
hypervariakie region sequences for the comresponding sequences of 2 human antibody. Accordingty,
such "humanized” antibodies are chimeric antibodies (1.5, Patent No. 4,816,567) wherein
substantiaily less than an intact human variable domain has been substituted by the corresponding
sequence from a non-human species. In practice, humanized antibodies are typically human antibodies
i which some hypervariable region residues and possibly some FR residues are substituted by residues
from analogous sites in rodent antibodies.

The cheice of human variable domains, both light and heavy, to be used in making the
humanized antibodies is very important to reduce antigenicity. Accoxding to the so-cafled "bast-fit"
method, the sequence of the variable domain of a rodent antibody is screened against the entire Hibrary
of known human variable-domain sequences. The human sequence which is closest to that of the
rodent is then accepted as the human framework region (FR) for the humanized antibody (Sims et e,
J. Immunol., 151:2206 (1993); Chothia ef al., J. Mol. Biol., 196:90% (1987)). Another method uses a
particular framework region derived from the consensus sequence of all human antibodies of a
pesticular subgroup of light ot heavy chains. The same framework may be used for several different
humanized antibodies (Carter et al., Proc, Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J.
Immunol,, 131:2623 (1993)).

1t i further important that antibodies be humanized with retentior of bigh affinity for the
antigen and other favorable biological properties. To achieve this goal, according (o 2 preferred
method, humanized antibodies are prapared by a process of analysis of the parental sequences and
various conceptual hemanized products nsing three-dimensional models of the parental and hemanized
sequences. Three-dimensional immupogiobulin models are commonty zvailable and are familiar to
those skilled in the art. Computer programs are available which illnsirate and display probable three-
dimensional conformational structures of selected candidate immunoglobulin sequences. Inspection
of these displays permits analysis of the likely role of the residues in the functioning of the candidate
immunoglobulin seguence, i.e., the analysis of residves that infleence the ability of the candidate
immunoglobulin to bind its antigen. In this way, PR residues can be selected and combined from the
recipient and import sequences so that the desired antibody charactesistic, such as increased affinity for
the target antigen(s), is achieved. In general, the hypervariable region residues are directly and most
substantially involved in influencing antigen binding.

WO01/00245 deseribes preduction of exemplary humanized HER2 antibodies which bind
HER? and block ligand activation of 2 HER recepior. The humenized antibody of particular interest
herein blocks EGF, TGE-0, and/or HRG mediated activation of MAPK essentially as effectively as

murine monocional antibody 2C4 {or a Fab fragment thereof) and/or binds HER? essentially as
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Len (L) Norleucine; lle; Val; Met; Ala; Phe Be Lys (K) Arg; Gin; Asn Arg Met (M)
Len; The; lle Leu Phe (E) Trp; Len; Val; Be; Ala; Tyr Tyr Pro (P) Ala Ala Set (3)
Thu Thr Hor:¢kpd@k Set Set Trp (W) Tyr; Phe Tyr PCT/US2Z006/006334

effactively as murine monoclonal antibody 2C4 (or & Fab fragment thereof). The humanized antibody
herein may, for example, comprise nonhuman hypervatiable region residues incorporated into a human
variable heavy domain and may further comprise a framework region (FR) substitrtion at a position
selecied from the group consisting of 69H, 71H and 73H utilizing the variable domain numbering
5 system set forth in Kabat et al,, Sequences of Proteins of Iminunoclogical Interest, 5th Ed. Poblic Health
Service, National Institutes of Health, Bethesda, MD (1991). In one embodiment, the bomanized
antibody comprises FR substitutions at two or all of positions 6913, 71H and 73H.
An exemplary humanized antibody of interest herein comprises variable heavy domain
complementarity determining residues GFTRTDYTMX, where X is preferrably P or § (SEQ ID
10 NO:7T); DVNPNSGGSIYNQRFKG (SEQ ID NO:8); andlor NLGPSEYFDY (SEQ ID NO:9),
opiionaily cornprising amino acid modifications of those CDR residues, e.g. where the modifications
essentially maintain or improve affinity of the aniibody. For example, the antibody variant of interest
may have from about one to about sevea or about five amino acid substitutions in the above variable
heavy CDR sequences. Such autibody variants may be prepared by affinity maturation, e.g., 23
15  described below. The most preferred humanized antibody comprises the variable heavy domain amino
acid sequence in SEQ ID NO:4.
The humanized antibody may comprise variable light domain complementarity determining
residues KASQDVSIGVA (SEQ TD NO:10); SASYX'X™X®, where X' is preferably R or L, X% s
prefetably ¥ or E, and X° is preferably T or § (SEQ ID NO:11); and/or QQYYIYPYT (SEQ ID
20 NO:12), e.g. in addition to those variable heavy domain CDR residues in the preceding paragraph.
Such humanized antibodies opticnally comprise amino acid modifications of the above CDR residues,
e.g. where the modifications essentially maintain or improve affinity of the antibody., For examiple, the
antibody variant of interest may have from about one to about seven or about five amino acid
substitotions in the above variabie Hght CDR sequences. Such antibody varianis may be prepared by
25  affinity maturation, e.g., as described below, The most preferred hamanized antibody comprises the
variable light domain amine acid sequence in SEQ ID NO:3.
The present application also contemplates affinity matured antibodies which bind HER2 and
block ligand activation of a HER receptor. The parent antibody may be a lnrman antibody or a
humanized antibody, e.g., one comprising the variable light and/or varable heavy sequences of SEQ
30 I Nos. 3 and 4, respectively (7.e. comprising the VL and/or VE of pertuzumab). The affinity
matured antibody preferably binds to HER2 receptor with an affinity superior (o that of murine 2C4 or
perinzumab (e.g. from about two or about four fold, to about 100 fold or about 1000 fold improved
affinity, e.g. as assessed using a HERZ-exteacellular domain (BCD) ELISA) . Bxemplary variable
heavy CDR residues for substitution include H28, FH30, H34, H35, H64, H%6, H99, or combinations of

35 two or more (&.g. two, three, four, five, six, or seven of these residues). Examples of variable light
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Tyr (1) Tip; Phe; ThSet Phe Val (V) De; Len;et; Phe; Ala; Norleonine Len
Substantial modifications in the biological properties of the antibody are
accomplisbeddayigelecting substitutions that differ significartiyusrtleisseffect on
maintaining (a) the structure of the 10 polypeptide backbone in the area of the
SubstiBﬂia@mmg example.asa ahertios helieal eenformation, (8)the charge or
hydrophahiei. o fhs Melesule,alhe daraet Slipoqiclibebulk akine side chain

Amino acid %’arwA ni_migtr umam%z %%[bolrggr 1m mll ul;let zbed}re}x% cBrK%%?JQ? %‘c%rvth?;]r
or

side chains er, In Biochem str con
e AU T g&@&&%@%%o%ﬁe%%sa)
non- pSFﬁ’rWW%fs(?ﬁ)?c’\%ICMgat Fi“(‘I_TG RE"Ery B Eo5. B (E, TP G5 Met (M) (2)
unchal et poisrR CHPTEY S &F (St TrCyE e "YF ?’j‘bi&g Hﬂ(g} “@’i’ﬁC Q) (3)
acidic 2aisEByh 6 in i(E): [0 bakiey- | e ryArg e ey St %tively, naturally
occurrihvy residuesShitd) Beldaideduntoigrotpsd asEd Briedmmon side- chain
properties: (i) hyavoptiolie: Norleucine, Met, Ala, Val, Len, lle; (2) neutral
hyidrophilic: £5yssSefivdthfuAA Rt Bin(d ) aoidic cA spgsinsdl Bft)daric:isg, Lys,
Arg; (Bhsexiduestbakinfiuenseschainarieniation Gl Rrei(B)arematiesTip, Tyr,
Phe. a full repertoire of human antibodies in the absence of endogenous immunoglobulin preduction. For
example, it has been described that the homozygous deletion of the antibedy heavy-chain joining
region (Ju) gene in chimeric and germ-line mutant mice results in complete inhibition of endogenous
15  antibody production, Transfer of the umen germ-tine immunoglobulin gene array in such germ-line
mutant mice will result in the production of human antibodies upon antigen challenge. See, e.g.,
Yakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits ez al., Nature, 362:255-258
(1993); Bruggermann ef al., Year in fmnune., 7:33 (1993); and U.S. Patent Nos. 5,591,668, 5,589,369
and 5,545,807, Altematively, phage display technology (McCafferty et al., Nature 348:552-553
20 (1990)) can be used fo produce human antibodies and antibody fragiments in vitro, from
immunoglobulin variable (V) domain gene repertoires from unimmanized donors. According to this
techwique, antibody V domain genes ave cloned in-frame into either a major or minor coat protein gene
of & filamentouns bacteriophage, such as M13 or fd, and displayed as functional antibody fragments on
the surfzce of the phage particle. Because the filamentous particle contains 2 single-stranded DNA
25  copy of the phage genome, seleciions based on the functional properties of the antibody also result in
selection of the gene encoding the antibody exhibiting those properties. Thus, the phage mimics some
of the properties of the B-cell, Piage display can be performed o a variety of formats; for their review
see, e.g., Johnson, Kevin S. and Chiswell, David ., Current Opinion in Structural Biology 3:564-571
{1993). Several sources of V-gene segments can be used for phage display. Clackson et al., Natire,
30 352:624-628 (1991) isolated a diverse array of anti-oxazolene antibodies from a small random
combinatorial Yibrary of V genes derived from the spleens of immunized mice. A repertoire of V genes
from unimmunized kuman donors can be constructed and antibedies to a diverse armay of antigens
(including self-antigens) can be isolated essentially following the techniques described by Marks et al.,
J. Mol. Biol, 222:381-597 (1991}, or Guiffith er al., EMBO J. 12:725-734 (1993). See, also, .S,
35  Patent Nos. 5,565,332 and 5,573,505,
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Non-conservative substitutions will entail exchanging a member of one of these
classes for another class. 15Any cysteine residue not involved in maintaining the
proper comformation of the antibody also may be substituted; gemeralbysvith
serine, to improve the oxidative stability of the molecule and prevent aberrant
crosslinkings Gaaversely, wysieingRond(ss nanbeadded tathe.antihody to
improvegsits, siability(pariculary where the antibody is an antibody fragment such

as an Pv fragment), A particularly, preferred.type.of substittional yaran involves
substi 5@9/0897‘? morgngaow% variable region residues of a parent antibody

umanize uman antibody). Generally, the resulting variant(s) selected
for%urther d@’(/eimb"rﬁgﬁ’f"w”ﬁ have improved biological properties relative to the
parent annb%ﬂ'?”ﬁ’&?ﬁ‘% ll?f‘ﬁePﬁweéi?]éf"@ief?féFéf@ﬁ‘“%“@éﬁﬁ%ﬂ?éﬁ%%ﬁf?ﬁ?“ﬁémeratlng
such stibStatEHEPEaRTE v IREEafrTeF METTAtioR &Ny pragE display.
BrieflydissirndtyipeRedticltesediorrsites ety 8L7 Endsyeferititatedto generate
all posHidieanitio SuylFstitutionsat eaklicsite. 7The 2Fantibodyevariaivisithis
generatechbare risplayed ima-monevalentifashioadipen-filsimemigusphage particles
as fusiensdadhegens:Dhpracuct ofMipackagedwihin-sachpasticle: The
phagexsdisplayed.yaHants.Aks: than screened ferthein biglogicakactivity (e.g.
binding;atinityiasonesein disslosedHa ikl dentifcangidate.nynstvariable
reglond'ﬁlat(%?fﬁ% madi ﬁ&@i‘ib@ﬂm@lﬁ&'@%ﬁ&@e@m %Hﬁ@%@d%ﬁﬂ%%ﬁh&?f%ﬁ%med to
identify fype r}{%{é?%s{ %9!9& resid L&eém%% rihutn '%“éf'ga'?tl}éé?maﬂ%gﬁn
30binding: A %&Qx‘?‘t Vel @ x%‘?%l} 8{%?'{}’ ateu"f‘%é bsesP ff'cd 49,0 {)Ze a crystal

structure of t e antigen- _Ant y comp Fx o It benl contact pomts etween the
& J £ P2 1) A 11
antlboa'y ahd hum%nef-)ﬂf:ria-ﬁmgmﬁsﬁon aCtTeSd s SHa Naighborng regidues are

candid4te< ToFstiBeutioh HeCarhg e P@éﬁﬁf&‘ﬂ%&@fﬁﬁb@%‘&“hereln Once
such variant¥’ & GERETAEEE the panel of variants is subjected to screening as
delScribed hereiritapttaitibe aidsdeithrsapdmorsreisife s Bive o ffisre relevant
assayspitery iernehactoe85 foithditey bieyolbpdien: Rothettyddofremino acid
variantotitheh antiltoeyaattetsh 85 ini gly eosyiidtionqgiatterarsf Hive antibody. By
alteringrsameaniceletifg Dnerer morgicsirichydrateimeietiesdfound inithe
antibody; anshiersatdin g-ene-afmorenglycosylatiorn sites that.are: notgpresent in the
antiboglys «s re@lyeRsylationehantibediesds typically.aitberNdiRkedarQ-dinked.
N-linkedyafers. L0106 Atiachment.of thes carbohydrate imaietyde.dhe.side chain of
an aSpc%@%ﬁ?e{S%%zF@&%%BL%%@@&%%%%%B%@&'El% S:58fing,and

asparagine: GIreone, Wiere KIS AnATIND adk Aecrgg%tetg folije,are the
recogniton sequerices o enaymalic allachment of ¢ carboiydrate pgjety to
the. asparagme side hain: Fhus. the prosenca s ese tripeptide

seque {%15“%(%5&%}) it léaéPg‘é &5 a potential glycosylatlon site. O-linked
glycosylatiolf YEfEFS to e st airiie HF%‘?’F@?‘F&HS?"[WQY Sifars Rigc& fgalactosamine,
galactdsdor Xyesss Ryt pantig geitrmmostesfismbriycserireydr threonine,
10altheaghb¥eyeiteieyprat e e Tijd pdieplysinéimefc A0 BB usédly. MDKddition of
glycosylatiebissités ToRhE-@Atody is conveniently accomplished by altering the
arpino acid sequeRca-suchsihat ihcentans-erReondnoneoidheabave«eascribed
tripeptidesseguencasJian:Nolinkas glycesydation sites).dhe: allerationgaay also be
made by the addition of, or substitution by, one or more senile or threonine
residues to the sequence of the originakantibody (for O-linked 15glycosylation
sites). Where the antibody comprises an Fe region, the carbohydrate attached
thereto may be altered. For example, antibodies with a mature carbohydrate

structure that lacks fucose attached to an Fc region of the antibody are described

Tm 11C DaAat Avrin]l NATIC NDNND/INT1E71N0 Al DerAacta | CAam Alaa 1 1C O NNATINANODALNDT A



251t may be desirable to modify the antibody of the invention with respect to
effector function, e.g. so as to enhance antigen-dependent cell-mediated
cyotoxicityo(A®®G)sand/or complement dependent eytotoxitityi{@BE@)6f the
antibody. This may be achieved by introducing one or more amino acid
substitufionss)Hae deeregion.of the-anibodyeAlitdraativel yoradiditionélly, cysteine
residugéslmay.he il aducadin-theMeegianithareby alowingiaterchain
disulfige, bond <£9£JQ@£LQQOHBCSQ§Q%£%L% JFheshomodinmmiciantibeady:thus
gener@&@%@%@ﬁ@%&f%ﬁg@mﬁummog@mm anelarinrease
fg,l RORIR Lo 1sk;lit!'19r%um9m%@t599qy dependent cellylar,cytotoxicity

g 191-1 B. J.
iy St sbsy Py G L A 10 21 0ppcs.

anti-tumor dAVJERATHES BEBreared GShg Retero Jiftinctional cross-linkers as
descri B@ﬁ%‘W@Fﬁ‘@%&P“@‘&ﬁE‘B’PWé’?@&%HS’%’?}’ °BEEE (159%1 3B Alternatively,
an antibueiyedheisiemgiresred Rmerresatarpy rEg oHEE AT tRe Sy have
erhaneedscempleinentisindii ADCC Expibiiticsy e Shens e Bt dl,
Anti-CageerDiuepBesignsivve-2006109 16D 3RCT/ES2006H0063843%19-230
(1989) bras WAOQ1L4ROTD(FiestRml hdeseribes. stibadieswithdmpioied ADCC
functiog.in thepiesence-of byman efectan sellsymheteithe sintibogies comprise
amino agid sukstifutiansipthe-hakegiandheiaalurefermbly; therantibody with
improved ARC,comprisas SHRSIMLIANS Al RSHIANS:298y3R3. Hanienaz4 of the
Fe region (eai [ ’EQEJLQQH% [ealdues).Rreiprablidhealemd:Faregien is a

human 'gmgnﬁr%e@% O EARLNING. 0. CONAISHINGL0 @g@@@;&tg@m@&ye two or
threeo hese posi ons Such su SIt tl ns are aptlnflad with

substittiiRESs W uélrrété{)éreesgtls %fn(ij ing an cff‘or CDO&:ar nO,&ntlbodles with
alterecf‘@l&ﬁfﬁdmg and/or com Iement dependent cytotoxicity (CDC) are
de¥cribed in“\WOgorS £ BRI 6 T8 R S U PR NG
6,242, FOSBEILIE: ARG 16565 %‘6?%8’1“&}%d“U@ﬁ&%éWﬂi‘é‘“%“’%’é’ﬁbiﬂ
(Idusodgeedha: o et Fesides esmpiading PEiho mEfd S Betitho 7% one or
more ofiaatiiroracid positiohsi2FOh3PRE8RE! B2PIgDIGrafigconsad igfor 334 of the
Fe regian:thereeftEtuin miveringraforesiduesynce of FigHimeredebditfiehsbraim half life
of the anfibedy; Dnesmaysincorporaieia valvage secepiotbirftingrepitdpe into the
antibody.(espesialyanantibady: fragnest)as deseribecintls. Ratenys, 739,277,
for 15examplg. As:Hsed:nerain,, thetermssalvage receptor binding epitope” refers
toan ep'mp%cgrfrm&f QOEQQAEHPGM A0 0 SGIEN(Ss 8s1 19 he a0 H@62S, 01 'gat)
that is FERINRENG Ble.Ior 0 ca%%ﬁ‘g%e@e% invive.serumhalf-Jite.ofdhe. gmolecule.
Antibodics w ARl Ve L 2dng Io.the neonatal cﬁsﬁg%ggwgcg{a@m and

|

increasad Ives, are esacrl ta, L)and . .
USZOO@W&@@&K@ BiRton et'a ?L ﬂ1‘F1ese anﬁBrom e comprise an Fe region
with orfé"b?‘l?ﬁ’(ﬁ‘i‘@s§ﬂfl5@tﬁfﬁ‘ti*ﬂ??§dﬂ?§’ B AR TP BIRdIRG SH e S Tegion to
FeRn. P@P@Rﬁn?ﬁ?@e’tﬁ@‘ﬁéa}%@ld’ﬁl???aﬁfiﬁé*\i*élaélﬁl%{’f'ﬁft %5%?&%&"8%”6%%‘% of
pOSitionsI23BRBEE, (REE RGBT RoDBE RO BYFEIYT3I4 5B 12T BHT 340,
356, 360:; 362876, 8T8y i8B0BB2yid] BpdRdisy 28inor B BT hu e rng st
residues): ohbepretarmad-fectegionoemprsing antibody variant with improved
FeRn binding comprises amino acid substitutions at one, two or three of positions
307, 380 25and 434 of the Fe region thefeof (Eu numbering of residues).
Engineered antibodies with three or more (preferably four) functional antigen
binding sites are also contemplated (US Appin No. US2002/0004587 Al, Miller et
al.). Nucleic acid molecules encoding amino acid sequence variants of the
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30natural source (in the case of naturally occurring amino acid sequence variants)
or preparation by oligonucleetkle-mediated (or site-directed) mutagenesis, PCR
mutagenesisyandwassette mutagenesis of an earlier prepafsd ariarntsr a
non-variant version of the antibody. (gill) Screening for antibodies with the desired
properties piecinc laERRIAMAEO:0RRemtiIngantikedieshaveroeemessribed
above fQ&%ﬂ(ﬁéé funtheLselectkaaantibodies.with cestain hislogieal-ehasacteristics,
as de |req I ex m le geen propose%%o tw%léuﬁgggg(QQ@%%%antedIe@s |@@1Mn§£ﬁb anthOdy

Wh'ch blocks igand actvation, o 2R egeRik e ARl ok anibody to
block B I an Binc ?ﬁeﬂ {fo cells eﬁressm the H eapgors(J

coﬁ;ué’éﬁ’&?ﬁ’%ﬁﬁgéﬁ&ﬂér’“ﬂ TESEHBY With w |cﬁ5$1nhﬁﬁ receap;{%rﬁ g?slsnterest
forms HHER TSR el SIRYGMERIis) B HatE it ol?oeﬁlxarhp?e &S naturally
expressitig coraditsfe E&t%E express, HER receptors of the 5 HER
hetero-oligShseriamslyr racirisa besowitbr tiietan fEEUY HAEFH a1 aRpEE&Rd to labeled
HER liganid: e iadoility 66 thendntibodsc roibideictidarrerineipgriontiie PBER receptor
inithe EER-heterosehigommer mey dveb: beeyakdted: inact Egrdgsample, inhibition of
HRG hindingi9 Mk & preastumepeelt ines rdER2 antibodies=aay be
perforpeshusingmanolayesMehiaies emiceiaad 4l platedormat
essentjally:as.1deserhed:in WoR11L0024 b.HERZManeolerabantisedies may be
added {0 & th@Al Anshincabated. ok 30 minwes JlRSidabelgdadMG/al07-224
(25.p %ca%@ enbe added, and, tchgnmgqm@qu&a M0AY08,000HRHAM [ ddo 16
hotirs. BoSe response curves may be brepared and a1 ICA0 yalug.may be

0
calculdtEE YT tHie anﬁbod}}s%?lnterest Ih one embodiment, the antlbody which
blocksMYXAG S EH6H of a HER receptor will have an IC50 for inhibjting HRG
binding to I\A@?’?"é"é’ffés iﬁsfﬁ‘i’é‘t%ﬁeélélﬁl PEF-S50E 15 Son %a%me esrsommoré pre?erably
lOnM é‘”r"I@§?Wﬁb%%“éﬁﬁﬁﬁﬁ§ﬂ%a§ﬁoﬁlﬁsu88’(5‘33'7’”1‘?’ mhéft 4itn a5 a Fab
fr&meHe2iecicsSy ?@ﬂﬁ?ﬁﬁiﬁftﬁi@lﬂ%‘ﬁi‘ﬁﬁﬂﬁ@ff&‘ﬂﬂg FREMS T fhis 2488y may, for
examplegise b outd00HMO s e prere kabRF SOk tadss  vmalternatively,
or additionalbjsptiier alsiity. Ghararfibodydotisl GekeHERMgaritt stitfulated tyrosine
phosphendation: of aertER-seceptompresert itaaHERhatertediigemér thay be
assessedinkan exanple el s.endegenousigexpressing the HER receptors or
trapsfected tQ.exuassedthemmaybrincuhatecwith thaantibodyrand then
assayed far HER: lgand:depandent iwosinephasphaulationactivitysing an
anti- pho%l?ce&%g%@%@@Q@%&@Jy(wIghnlﬁmtlma@!lyggmﬂ;gﬁﬁeﬂ withua.detectable
label). The 'C'nfjasf‘?mﬂetc%gt Ct'V Ql%r\}/»ae%@éé desetibedin 4« Hatgnt No.

r.nepty
5 766 §38§ pS Oezsae.vuas}log Ff‘e 9:*5) cgr B rryg'gwle_rleEr%ucedC ?Qt(‘h) g@glvo%ttl(pfgngnd b|OCk|ng
of that §c‘f| an anti boo’iL 5 In one embodime ?11 ] cLe‘m ]Zgr an

an?fbod%?r\ﬂﬂ’ﬁéﬁ‘ &R S S TAtSA o pIE0 roslslﬁng lation in MCF7
cells eé%éﬁﬂ’ﬁﬁjf%&‘ﬂ@@&?‘f%‘ﬁ’?ﬁ%ﬁi?dﬁf% tT’—%‘P@‘)”? desc"Fed ?HeON'fL E/ tells may
be platuin@4iweli-plate L4ttt %ﬁ@ﬁbﬁéﬂ&?ﬂ%ﬁ&f@@%ﬁﬁ%ﬁ%&ﬂ?aﬁ@added to
each wetcifichiricutatadforl BOremtteseist o by teiparatt fenyR ) connected
rERGI1d:LiZs5 244 amaly dom:mdidl gy tdintachidve bheoher firrdbeceptite Piratiotr 6§1°0.2 nM,
angk thedneubationnmnay:b e contint ed on8vminutes! Madiznmay bee80 mspirated
from eaghiwelkane.£eagtians, maybe stappashby, thewmdditignoflied-giokSDS
sample buffer (5% SDS, 25 niM DTT, and 25 mM Tris-HCI, pH 6.8). Each sample
(25 ttl) may be electrophoresed on a 4-1#2% gradient gel (Novex) and then
electrophoretically transferred to polyvinylidene difluoride membrane.
Antiphosphotyrosine (at 1 pg/m1) immunoblots may be developed, and the
intensity of the predominant reactive band at Mr -180,000 may be quantified by
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stimulation of pl 80 tyrosine phosphorylation in this assay may, for example, be
about 100nM or less, more preferably 50nM or less. One may also assess the
growth inhibiteny:effects of the antibody on MDA-MB-175 cedispeigs essentially as
described in Schaefer etal. Oncogene 15:1385-1394 (1997). According to this

assay 10 MRA-MR:1£o.callsmavbsdepted.with,aHER2monasianal antibody
(L0pa/gi). for £ daxs. and Staingd wilh £fslal ViRiEhdnubation with a HER?

antibody may tbodo‘évwa growth inhifjitory a%f:‘c?u p.this cell line, similar to that
displayed by Tonocional antibo ody 2¢ ﬁé urtrrer embodiment, exogenous HRG
will not*& gAY e\ & tHig m‘hlbltfon Preferably, the antibody will be able to
inhibit cell prfifEFaERGrRATARB2A75 RElls to a greater extent than monoclonal
antibody 41¥5ripar ESupriondisrie @ YreatdrdxtentiiariisnsusadtshiiBody
7F3), bottrinithe presebet g abserte staxsgerustiRa! rorfryghée
embodintedt Athie HER@antibodyOhintéras trrepistockrreratpirrdéendent
associatiBriditR2aithnib iR 36 both MGHTiand &K - BR-Bogédigcasrdedermined
in @ CoxBmROPEeGItalionexpeimantaut hasthat deserbethiniAedi/00245
substaptially.mereeifestivehanmonecianal, 20antibedywdik)b, andipreferably
substaptially.mare.sffestivelhanmanesignab antibodudks shaddantifygrowth
inhibitoy EREANReHeS:PRS. MAlkSEIGRNLY Anthadiss which.jphibi e

growth of cancer. ce s .which overexpress HER2. In one embodiment, the growth
mamber or positjion o gl}hos Yyiallon st

|nh|b|tory antl 0 oice Is af)le to inhibit growth of S a%ﬁods gells in cell
culture by absi ﬂ%% 1609 8h Camroéf’efgﬁn r?) out 50-10 0% at anaaaﬁetlbody

conceRifafi ﬁc’?ﬁf"gﬁ%ﬂ?‘ﬁgﬁ“% ”sﬁda%rd/r‘"f%r““r 3““?‘?“?&'/’%%3“ 152‘75 Shtibodies, the
SK-BREgsiaR e it §81F13%%%%%%ro“%eeaﬁli“7 T BRI B BARSHREH.
Accordifities tis hass peSre- PR s Eels Hid'y P IR TR FEEEF 1112 and
DMEMsrediusmsypplertrarited witrlosrifetarbobie sefithhyRitarine Shd
penicillimstregtonhyoiigerT leSiiBRIg celbgs dracpiztod e ROABOTTHRENS fif a 35mm
cell cukiskendishiné? S35 P mrdisin (B &te B pghmdaiof thetiel BR Y abiilsidy is
added pes,dish nddtefsiedays, thenumbepoaicelisycomparedtiotuntreatéd cells
are countedwsing.an.3Rele sloniglOkt kR rigcallanyaten:-ddaeserantibodies
which iphikit, growih.fithe SHsBRr3:cells:hyabeti 20-L00%08 agoiib0:100%
may be selesied as.aowih inhibitanyantibedies, See US Pat No. 5,677,171 for
assays for scregning. ol ngrgmenmtzrpargryn@nrar%@grgayﬁ%na%Sfrrsa%ggql3E8 In
order or ant es which induce apoptosis A nnexin binding assay
gafﬂ%?%% OTF xesl e to ﬁ)ﬁagfgup as contamuf % cpe({)l T cp ? puee)ﬁg

using ellsIs ava The 74Fﬁ sf%arg cu} q Ieded in dishes
intrasequence inserti of sm le or. mulu Te amino acid resignes, Hxa iNSe]
as dISCUS adin aragra e me um |s en removed and

repIacéﬁ‘%?ﬂ?“ﬁ‘é‘%W?thaégfﬁfﬁ”ﬁd’%‘%’?’lrﬁs%euofﬁhﬁﬁlﬁ &ihing TGSt the monoclonal
antfbod{YEeHeViAHE Etrree ey B EtieH %%awﬁ%eﬁ%%r& "% HWéshed with
PBS amtndetelchrenibsg ippeinizatio i Cef8lare fiarientift fea-rei€p8nded in
Ca2l bmmdigpisffetitaind aliquoted into tubes as discussed above for the cell death
assay. Tubesnthenyregeive| abeled-arihaiitofengzann@in WiFg @) (ktghml).
Samples:pay hesanahyzeddsingadrASGCANSH:flovaeytonsieter miaeht
FAGSGRMMERKImiGelQuestisaliwarerBectan: Rickinsom) these-antibodies
which Sipduee statistically-significant Jevelsehannexin. hinging elative to control
are selected as apoptosis- inducing antibodies. In addition to the annexin binding
assay, a DNA staining assay using BT4#4 cells is available. In order to perform
this assay, BT474 cells which have been treated with the antibody of interest as
described in the preceding two paragraphs are incubated with 9ttg/m1 HOECHST
33342TM for 2 hr at 37C, then analyzed On an EPICS ELITEIP flow cytometer
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(ix) Pertuzumab compositions

In one embodiment of

a HER2 antibody

composition, the composition comprises a mixture of a main species pertuzumab
antibodywanmebemasgr more variants thereof. The preferred embuogdimaentferein of a
pertuzumab main species antibody is one comprising the variable light and

variablesfig @y 2 DramineaeidS eauences i iQitDMas, B-ang:4spandamost
preferably.compsising: a.light S hait.amineacid sequsnse.saleciad frlom.skEQ 1D

No. 13 and1/7.-a0dla heaw.chain, aming.acid seguence selected from SEQ ID
No. 14 and 18 (including deamidated and/or oxidized variants of those

sequences) In one embodiment, theicgﬁrniposmon comprises a mixture of the main
speC|es pertuzumab antibody and an"amino acid sequence variant thereof
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antibody CBHIFEHY S %ﬁ%%fd?&i‘é"%“étf%fﬁ%f@ﬁea& 188 Rt ehaIRTeReof (e.g.

one or tREABBRY R RISl Bs meEel A8 it S b dXI&

S8 ftBied to

one

or two lighirekrainsofetienhtitthe, Yermilasieice: ateehed toroliebirnivre lysine
residuesymantibodi¢orvprising eheroBt@oMaoriglijcositatedieavy chains, or
antibody comprising a sialidated oligosaccharide attached 20to one or two heavy
The composition rffay be recovered from a genetically
engineered cell line, e.g. a Chinese Hamster Ovary (CHO) cell line expressing the
IIER2 antibody, or may be prepared by peptide synthesis. (X) Immitnoconjugates

25The invention also pertains to immunoconjugates comprising an antibody

chains thereof etc.
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Chemotherapeutic agents useful in the generation of such immunoconjugates
have been 30 described above. Conjugates of an antibody and one or more small
moleculevtoximgpsuch as a calicheamicin, a maytansine (U SS1Ratenbie.
5,208,020), a trichothene, and CC1065 are also contemplated herein. In one

preferred embodimentohihaiipyentienahe anibadydseoniigated to one or more
maytansine i m%ar%%%{?cgy ahutdianbeut Lo mayiansing mplggules per

antibody moleclé]e nsine may, for example, be converted to
May-SS-Me a be reduced to May-SH3 and WO
2006/09169(\@’)!5@]’}1.13@ 08/6b6352 reacted with modified antibody (Chad et at
Cahcer RestSPRA' SR BT FTE 5§18 GaRer i I B RER ST R SRt Say
immurféfCEritigiate. Another immunoconjugate of interest comprises an antibody
conjugated t8 ‘whertskirntréecatichedtnitihitidigcules. The calicheamicin family of
antibiotics atéreapgaiblerbfipfoddeinty.double- S5stranded DNA breaks at
sub-picomotarganegntnations. Structural analogues of calicheamicin which may
bewsed include;biut, ave agt limited to, y, n2, a31, N-acetyl-yl1l, PSAG and 011
(Hinman et gt GanserReseatshn53:3336:8342 (1993) and Lode etal. Cancer
Research 5&; 294a:4928(3898)). See, also, US Patent Nos. 5,714,586;
5,712,374; 3,264,586: A0 84300k S SRS Y- NGAIPRtALethetainy reference.
10Enz¥rqlathally active toxins and fragments thereof which can be used include
diphthefia A chain, nonbinding active fragments, of di ihetia e exalgpin A
chain (from delidomonas aeruginosa, ricin Ac chain, abrin ? ain, modecein A
chain, BipFATRLRE &7 Trallfﬁﬁ'ess?o??iff 6?”0%%%“ B ﬁfh“ o{eﬁg‘) }/to aca
amerléﬁﬁﬁ‘*ﬁf‘fﬁ? ﬁ‘é’sfpﬂf-’gl PRBTL §ﬁ81$A@§F%b5r%{%eP s R SRS Kibitor,
curcin, ety SxprERats o ERs AHSTREY Bemstmhito Mt Pestrictocin,
phenomycin’ BBk EiRcAntH e bHEN R G &Y SEe IS pI& WO 93/21232
puitlis e GetiroesP 859982 Mive (yrbals frsinVertie fUrtneredmentistards an
immunacenjugatd:foimed-betiveeriareamntibodi e avetmisoutidervitks nucleolytic
activityeng warripenucisasear @ibNA endonucl ease sictvagoagenerating such
deoxyrihenueiease;Nase )iy mAnariehs phiadipacivelisotopegare@vailable
for the productionsof raslieseniugaiad:H ER2:2Rantibaskies: &k xamples iaclude Atm,
1131, 1125, 1590,R6186.PL185, S 1133.BidacP32 andradipagtive isotopes
Of Lu. . GONIGAIES,0f LQ%%E&QP&M@%@@Q&%&&%%@% bemagdeusing a

varlety Of beU ]t-ﬁtlonal Qirip t%'e!?r E‘q :capglw gr%p gt %1%&1 ncr afg 1ty) as herein disclosed. In

N- succmlml Qgﬁr Id |t ro |onate P
. orger o SI'VBI’lﬁ lIC {uy mo 10, IDH hrtine a.nnmg Hiiase| 6513
succmlrnldyI’ -ma e|m met clonexanetricarboxy ate iminothiolane (IT),

bifunctiBHAPHEPRIALV E‘lgf%f‘ﬁﬂfléf’ ’é’“ré?s RS S S Ate 11CL),
active Badiaps el as BTSN B SopErdtEy, agﬂlei‘s;ﬁya%aé t@ﬁ%fﬁ"é%ﬁ
glutarefeietyd@pibieralsido s R ad ST ad Brets A e HEE 1 ook
hexanediamrsie)s bisediblrom et (Quehitggon according to the techniques
bis-(p-ediiazoniwmibenreyfiffithyle re diamimne); his otyamatesiisuciy astolyene
2,6-diisecyannia) andihis-aciiebuosinecompounds (Suehaas by be selected
diflgoresdinglinitsohanzene). For example, a ricin immunotoxin can be prepared
as described, i, 3QYitea8kat SERRER 238098 4L987) Sathons Jdabeled
1-isothiocyanatobenzy1-3-methyldiethylene
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triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for
conjugation of radionucleotide to the antibody. See W094/11026. The linker may
be a "clemvablendiaker” facilitating release of the cytotoxic dragtisrteEee]. For
example, an acid-labile linker, peptidase-sensitive linker, dirnethyl linker or
disulfideseemaisinglinkes{thasigbabGanceriReseanth-621d 2 1481 (®992)) may
35be ysed,  W@2006/091893RGTEIWS RONBIANE33M. mirddiernatively, a fusion
protein comprising the.aRtikdy,and,cuatexis.agentmaybednage sag. by
recombinant technigucs.o1 pepiide MESs, QUIELIMmUNGRanyaales are
contemplated herein, F or example, the, anthody mav,he lipked Io.one,af a variety

of horprSTETEREBUS polymers, e.g., polyethviene glycol, polypropylene glycol,
5poly 3Ry HIRSTEHEE “BiEGpBITE ?%95%%3%% ?1}3{1/ é:‘"ﬁeo%ﬁ(mé%?oger?(}%g I}%l ropylene
glycol sSteeanTish iy SR T B SRt A Al TS CAREUTAS Srepared, for
examphentieberansrn sitio A-TEER AGU RIS Y By i tRy BB Sy P ErY X8R Tror
example;hidroxipmetivyiet absdoo PretatiforiRt oS UEaTa solgom e
(methylmethaoylatekiniorodapsules: respreétivety), in colloidal drug delivery
systems (forexaimpislipasomes ialdminsworgspheresplinité ko dimnidions,
nano-paiclesandanacapstles ko i dmackeemuisions:rBachetechifigues are
disclosgghin Remingiens Pharmasaticsl Seienses dbtheditionsi@stoyA., Ed.,
(1980)dt1e or m-gllg %{%@M@lﬁ% g&ﬁ@t@é% Q@Eﬁd&bm&y@lﬁﬂlﬁ%ﬁ@(ﬁl olated as
qgwur%glciggqégm%: Liposomes containing the antibody are prepared by methods

Ir It Sl -
known'in tfy1

823698 (1908}, prEERSSEpg uee s e ala aé%%?%éng 15( %8) us.
: : Hwang etal., Proc. | Acad, Set USA, 77 Y :U.S.
Pat. N%‘%Fﬁfﬁ’ﬁé‘ﬁlﬂ?‘?ﬁaﬁi,’%ﬁ‘ﬂ?éﬁ%’%%ﬁ yv"gﬁgf;’?jﬁ%gg jgbliglg%qlsgggolt%r 23,
1997. Pib¥BMELHikRTRANced ArcUlation tme are ’CEES)CTE) ed in U.S. Patent No.
5,013, B8E009362 Al ffttafRSEI iBosOnBS CaR BE Henherated by the reverse
phfise Erdiporatiorratsd it & Mot eBhpBSIHBR CSMpreig"
phospRaagIEBIIFe Mehs festarol afrrpiecdéftiatizeg HHospRatia Yt Holamine
(PEG-PREuitsipossimes iardimerhdidehtotig rfittersof Befiedy poresizdito 20 yield
liposorweswithrthe:dedired diavetefsBaifratmete BRI Gutiiody6iitte present
inventigawean ha cenjugated-to-the-diposdmesasdescribed in Martin etal. J. Biol.
Chem. 257:1286 88082 Miam sisulfiderinierchange-ieactitixoAfnction,
chemotherapgutic.agantispationally.aeaiaipedwithindhedipaspmen See Gabizon
et at J.,Natignal.Ganceuinsk 814194484 (198NmM.SelactingPatients:for therapy
25The patient herein,is oRtionallysbiesiSd 16a.412gB0sliGIA8! Hiiak to therapy.

For exalnple, e dagnostc sst ey RUNAIBERE (B HERZFEGER)
expression (including overexpression), al E’J;’j:'%%ﬁ'%@ro@e@qn/t%’rﬁ activation,including

phispABHEHon o dimerization). General ly, It a diagnostic test s performed, a
samplé P BE B PR EE P EH S Sat e AL Head b Sﬁwrédfgtﬁg/.'\ﬂ?ﬁyéoroe 1tcllmjégsu bject has
cancer e s pRTS derdramra ok Sanisie 1 thesfatelfEd 30 embodiment,
the tunaei2sEAApIBcRedremT anbesion TAhCRARFEEI I SEIIGHEL T ACEY FRI6PER%ube
cancerpmetastatie! bredistaan et BC RO M- Smet et AtFednder (N8 CLC),
prastatercaniesy, 0mcelgrectakcanteriuinos Sanmteors =T bistodital sample
herein mayde.adixed samplerecatoralh:fixedspardffin-cmbotidet{PEPE)

sample, or a frozen sample.
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35According to one embodiment of the invention herein, the patient selected for
therapy has a tumor displaying HER (and preferably HER?2) activation, In one
embodinentitigientent of HER (or HER2) activation in caf€Byegtgisiginificantly
exceeds the level of activation of that receptor in noncancerous cells of the same
tissue typesGueky excessive activation may result from overexpression of the HER
receptor angiggreatershansaormahisvels.af addzRAigand.available-faractivating
the HERJEGERIQN 10:the £ANGERN RIS oHe SxCassivaactiMAlIoR May cause and/or
be caysed: bééemﬁ)gmﬁu'g%méﬁ%@o% agansercelnsome smiodimants, the
cancer, il e sbiecled 19 Adiadnaslis, MIOANSSE ARsaY (B JRlRlpine whether

ampllflcatlon and/or overexpression of a H recg tor is eeurring w, h results
in suclt exces Iselr\]/{éo%tpgtmv%?loor?gg The HE n%sbaémfotr“ AI? tzrnau{/ef olrg]adglt%onally, the
canceP RSy B SRR e T8 S diagRE L sy r18h ROSTC AL “Qé determine
e e A AN EoB DA R A TG e
cancefsghiehatiPI(1eE-16° Bxee SitE At ATOR G the T0re CEHOF T4 Eubset of
suéh cERBErS iextesive Metivdtiioh(efsthie 4 ebePrormhalryesutefrdmiarietutocrine
stimulatemrpathway NVarieuscassaysideo Rteter Aihig HER Bt valiorivelllbe
describeekin mereietaitdel osidhae preferred methods for determining HER
activation aneideieatingsthieresenseiekibR-{limers:af hetefodimersseyaluating
HER oLk R phesphongation, ancgensexplessien prafiling s(ddER.dimers
15Tumars.sanpleseandte.assessad i theRwasncaRidHER dimeaisras

'ndlcatfl%gn'dﬁﬁg%m&ﬁe%&cwtﬂ 140y methad knowninthe.ar.may. e, used to
detect E%gfg%ee%elg@mpals E FR HER2, HER2-HERS, in tumors. Several

preferred methods are described below. These,m sihads de&?n%gg;gm}fa'ent
protein-protein fteractions or oth%rwse |n§? P oximi ey etyveen proteins of
intere<t: AATGhOAMMAILY Zoﬁ%a(greescﬁ“’mé‘iﬁ; Léfsméjucﬁ as i rﬁlﬁ)ﬁo Srécipitation or ELISA,
may bé‘”ﬂ%‘%‘“ﬁg"dﬁ%‘c‘fﬁﬂG“f—FE‘Fé’rﬁlfﬁqsé‘F‘é“D?“ 5K BHbG! ?‘ﬁcé’h S ERY A iBodies are
used t& fifihdi %WM%BWY&‘@?BWW&H@E RS REHPE R LSS, and the
resultidéfitAhiehéprétisitant i thél- prober’ f6rthe Prébetite B ESERYr HER3 by
immurébtotiihgs mranotherambotineRt-CCRRIGPMERS HhtB otes iay be used
for theiimmuniopreipitationsstepend shetimmnoprecipieTt theirppsbed with
HER?2 antibodies: la:a furthreremibetimentiHER ligands specific to EGER, HERS,
EGFR-BERZ2ngainplexesidser kR 2-4dER3complexesmayipesusedkie peecipitate
complexes.whish: aredhenprabeddor ibe piesencs of HER2. For example,
ligands mayhe.conivgatad iavidinand complexesRufigthan & bigtineplumn. In
other %’QQQQ'%%Q&% SHEN-88 FLRA Qrantibedy csandwich.s R IRSSAYS.
a%bog'{%%t% HERZare | nrgxgﬁ)lllggxgnnqrgngnc?g!gequ ROLL, GO d‘}ggg ‘%Eh tumor cells
or'tumor cell lysate, washe ,,and 30then exposed to antibo agy agains gem EGER or
BER3.’BRGHg & P Tt bt Uy RIS may b& detected directly or by a
secon6%1?%71‘%?8?5%/&8%%@%{’{’@3“?8‘é%@‘fé%‘féﬁ“b‘fafbel indicates the presence of
heterodimer&i P cepizf eribia s BER R BIHER3 antibody is immobilized,
and HER2 afstibisdy s srsettorithd-gens s Aestep 1 otRerenibbeifiehts HER
liggindsaredebetuseds incpladebefcigrtis cofrbthation with HER antibodies.
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35Chemical or UV cross-linking may also be used to covalently join dimers on the
surface of living cells. Examples of chemical cross-linkers include
dithiobissucewrimidyl) propionate (DSP) and WO PCT/US2006/006334
2006/091693PCT/US20061006334 3,3dithiobis(sulphosuccinimidyl) propionate

(DTSSP). '%9&1@1 mbosiment, sellaxiracts fiars chemisally, arassylinked tumor
cells ae. anaNEady el RAGE.and mmm@@n@gme AleUigsie HOER

and OI’ H A Sy ers&nl te rece oro TLET tQ}fE&Qﬂ%&H'@ Jueight snost likely
e L e e oty

d|merf?§fmi’fdp5?fﬁ’§lw&cﬁlﬁﬁﬁagﬁép @H’Eﬁ?rf“r is resu ay be confirmed by
subsebeRtTri T BR B G bHth BIER S At adiss ™ Oseﬁ'[?fuo‘?’(gs,(:cance resonance
energyreiiisfer YRR ‘ﬁW&%ﬁlb‘édﬂ‘é@&‘?g%fée@FE@ﬁ‘f%Eﬁ‘é oFHER2-HER3
dimers=FREF ddteiets protein conformational changes and protein-protein
interactionssn aivolantbinvifforbRbedzorMPE trarsher efl érrery oM B dSnor
fluorophesesta.anraceepionfiisiophore:s Salvimne MatlSaettnBiSENTIYS30-34 (2000).
Engroy.iransiet takes.placanmiypibthasdenerfiuorophore:s E0ndsuficio it
proximijy.iq:the-ageentorfporopharne, An atypiecald=RETE expanimerit two proteins
or tW%J;L%&QB;@@kfagéelpm@mp@m labgled wibdifferentdiareseent probes. One
of the E"E.:%P%f an%aagr Lrobe is.exciied i ahigher enereystaiabydncident light
of a spec re\é\f/:af})/lewi e an -li-g efo?%@%@%b%@ tUﬁBﬁf@éI@ 1!1t§n§ﬁ§§gyaltgnthe
fludres 8&%8@?5%%%%6 an increase |n t 1?eIP$,°sra§d Ugrescence emission.
To meﬁ@%ﬁﬁé‘%iféﬁ?‘i@% Baiqy TAnSfer, the donor's intehsity in a sample
labeled®yitH BB Fa e Eitorp q%) Eis compared with its intensity in a sample
labeled with“derissree BrRfy Gptiahaly 2EeeptoPin BRSIES EBMbared in
donor/aeceptordndErcepiER seRserpI&s. Bk ﬁﬁ‘tﬁ‘i’é"ﬁ?ﬁﬁé@é’?&skﬁsﬁ%ﬂc"i n the art
anm inchades. fols exasmples preritr BnBEBeHEANt BYESeSHER EE°f IBPEEE SN and
rhodamineorganic.oyes asuieh ssyth &Rt dspesi-d ndoranapidedtoms.
Methods:anekipstrimantationifoncetostingiandmedsurng20ufharyytidhsfer are
also kngwy ife thes@cpior .M REET zbaseditech mguessuitamesforsdetectity and
measuging, RItei-RIQIs RdRter actians:Rddividuabeellsase.also known in the art.
Fog.example, dongor.photohleaching fuprescenseresonanca-enaigyotiansfer
(PbFRET).mi¢ os;;ﬁgqaxn%m&mﬁmgm@ lifetimeimacingmicrassany:. (RUN) may
be use&rto detecty % Jﬂlezﬁ'%aﬁ'qquJnQe||n§l1'&f§§§1&%%§8t1%§z Gadelladolawn, J.
Cell B|o 159 TSk %}omlg %ng?n}lboqi%ﬁﬂ B%ﬁggﬁty;}g}%@m cells

either "TRISHS 16%’?%?%%” or |n *Situ" 10 detect an measure the rn]\gflB jon O
EGFR-RERSGFRER AR s 5 g8t nved In Na mlgie%)s onzetry,
3239202931t {90 8¥" THeEE ‘Pé‘é‘ﬁ‘ﬁfaﬂé’gsf'??@?gﬁm? PRAACHOR in asagé nor's S
fluoresEEnEs et due! f6 BHar T Tansrdr Kb S BaHC AP EASEEMERE a flow
cytometriciRtre estimtzh @ ERET tae HpieuetCE T 1rE) Derisedies® ﬁ‘ﬂ}’é%??g ate
EGFR-hER2andiHER2HERS dimeriznationoasaestribed- nNagyetat "Sosupra,
and Bregkhgffretat Oyonzetng 4 :338:48:(280% yflectapRETIIgpreferably used in
conjunglianaith-siandard-immunahisteshemicahlabeling techsigues. Kenworthy,
Methodg, 24:289:9642004) Fos.example.antibedigeconjugatac-iosaitable
fluorescent dyes can be used as probes for labeling two different proteins. If the
proteins are within proximity of one another, the fluorescent dyes act as donors
and acceptors for FRET. Energy transfer 35is detected by standard means.
Energy transfer may be detected by flow cytometrie means or by digital
microscopy systems, such as confocal microscopy or wide-field fluorescence
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Alternatively, unlabeled antibodies against HER2 and either EGFR or HER3 are
used along with differentially labeled secondary antibodies that serve as donors
and acceptorssBees, for example, Brockhoff at al., supra. Erergy:transfer is
detected and the presence of dimers is determined if the labels are found to be in
close praximity 19 R.athgrembadimentsqz R receptorligands thakare specific
for HER&&Q@L Q!EE %ﬁﬁéﬁﬁ&g & lié%;‘i @J;%i'&dfé&ﬁé@%@&hé labeled.andusad for FRET

StUdIewuch Bl ccs Pga P en?bﬁﬂi recep ES\)QI ng ag E@%%%f;&%ﬁ@ﬁﬁ@ *stmﬁaﬁ’crr?&ence Of
dimers on the surtace o?tumor ce 0§ LS Ig’)n trated |90(:§JIZ%EIOI’] of HER2

with either EEER B HER S (SInG Stand: re?;sison}ofep |rm(‘:t immu E;uorescence
teChnigUESAECSA FEAITRE "¢ Bﬁlr?i]ﬁh 'isrﬁléros BBy ]ng Fté?rhétlli{/é aser
scannirg A giNG ety artiEee tEoni %&?Sé?ﬁﬂ%ﬁ’iﬁbaiﬂ%ehbé aﬁ‘r’ﬁﬁllc'%%“%oca?fb Zation of
ILEP, 29witiseie®EGPR or HERS in a high-throughput format, such as a
microwell platessagselosey et ity Ehj@l?faffﬁi’}sF’fr@?:?”ﬂl’&ﬂ’_%@%:@dﬂsw@%?g ’

06:11 422427 £180D: In feidier ehthedim &N tHie it de new g i ECERSHER2 and/or
HER 2+-3LER3sdimexs isdeterminetk bycidentifyitgier symaticradtiviey that is
dependent 4HipaRsina-praximity, afithaxinaebeeo mponens iKikkREantibody is
conjugated with.one eRaymeandan ke ERf ik R3 aatibedyis:aonjugated with
a secQpd.ehayres. Aditstaubstratefar thefisst eazymeisaddedinadihe reaction
prOdU%ﬁw?n ceﬁ%r%%@rgté#é?%ﬁ%tﬁré%é&%s% F?QQ:@MV%&EEU&E@%@&&%@S@@CUOH with

anothet, malscule. o prodce g Jelacias AAMPRUNE, WAL 85 Aeke.The
presen%e 0 anot er chemical breaks "down the second substrate, so that reaction

exo oS

with the §8con enzC{yme is prevented unless the first an s cond 25 enzymes,

and thus th& BiS SAlBEHIES TAre I Soad Broximity. I & particular aes?%c yodiment
tumor‘E‘é‘ﬁ&W%@ﬁWWé ifi‘}ﬁ{%%}f’egtf“\/gfﬁdmﬁ’@ﬁf ARTBeEYHRA" ?soconjugated
with gritse oSS ARt iRy P E R Ly B’ﬁrayfff’ﬁ‘éf’li“s&l’fﬁﬁj’bﬁic’ &d with horse
raddishaprexitasel Gkt sebis s serBitHec e for A18iG With & dye precursor,
such as DAB &y catataséiThEEprestnte of dirrerstiSdeterrinddt by ite
development gh.eoioriipoh stainirg FHRD ABs38BIimersirmag~alzeedetected
using methodshbasedion thewehag FrskassaysiBystenviiAcinraBio Stientes,
MountginMiew afeho-asdesciiandy faraxanm pleninod isoRgientApplication
2001/0049:1.05%. prblished,Recemherst:-206d, hwihotwhichareiexpressly
incorpprated by esfesense.dndhelr Antisety. Am o783 ALielagiopkoetic tag,”
COMPr>&3 gﬁ%f%ocv bslé?m';le?%ﬁ%(e molemaYehasa. luosessent.aroup.di may also

comprise 3 oy Morlicr, hich £Qnsists esacnlially phamolaiauing a
35un|que ef ectrophoretic mo ﬁeﬁe moie |es eyive?r sepa[rgtlon %nd

b, & un &1 0 compared [0 tm 1[5 afe Counted USing
detecti8ROFIRE e T aem fiom 4 Complex midure under

bodi b th of the SE glggoem)oretlc
co?ﬁd|theﬁ‘?“%&ﬁné‘?%aﬁﬂ’llé?)f‘%Tegf?soeﬁ SIS (o= AT ol
2006/0FB3BE PIISSHORIBOBS A TE BEMOBP IR BT 4P EoRBINRg the
reportésthiiely wrmd, ‘ooz aneirisbmyrHodmerfsitikettd™ first target
binding moiéty-doyeatie avatiieiinkiit trotporesiraouesi el HigE Bifdifits compound.
The first4argetibindirg mokatyspecificallyiedoghizessbepadicutal filst target, such
as:@ Nyeleit.geid-an pratelnt hedirshtamet bindingumeietydsmdlimitetsn any
way, ang.mayvihefersexamplia -apelyruslagtdecrapolpeptdendseierably, the
first target binding moiety is an antibody or antibody fragment. Alternatively, the
first target binding moiety may be a HER receptor ligand or binding-competent
fragment thereof.  The linking group preferably comprises a cleavable moiety,
such as an enzyme substrate, or any chemical bond that may be cleaved under
defined conditions. When the first target binding moiety 10 binds to its target, the
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Preferably, a second binding compound comprises the cleaving agent and a
second target binding moiety that specifically recognizes a second target. The
second targehbinding moiety is also 15 not limited in any wayrapdogaaysbe, for
example, an antibody or antibody fragment or a HER receptor ligand or binding

Comp%&@@&h&%@éﬁ@&@&{a&emﬁﬁmm agent issuchJhatibwill only.cleave the

"nk'ngb%%gdguggms Jistpnding.compound 1. fist binding gompgund and the
second Ing.compound are In close I’OXImHg/ In an embodiment of the present

invention. a ?lrs%lﬁ ““mégn%ﬂgu(rﬁ/ Smphses AR e Tagm i fé’w?néﬁan antibody
SR L R e e S
compri¥¥& SErith by 8 EEERSPB RIS GiREE 16 el Eatirt Ly &t 'tEpable of
cleavirry'ting 1iikitiyy: gredipyofthe TenyPreferab i thieieatii goagBH hest be
activated-itritrde rtle becdirbeittoacte diiE Hrellinkm egroapTdmidrieets ol thmor cell
lysatesnare: eontavied withtie: ebagrmpwhichbird sitekHRDEangr withe the
modified BGERDE xR antioerys muiteh hindeted Gk otddmiR .68 the cell
suifacecdbid nbewdhkindinganmpaund ispraterable.cemnavad, and the cleaving
agent [s.actatep if0eaessany: BEGCER:HERA QL EREBERS dimers.are
present,the Gleay '&%@&%ﬂk}‘/}% GJQé?e\é@dtﬂ Shnking graupandselease the eTagTm
due to fhe, proximity. of 1%?%941%% %F‘%t%g?es WE%FQ L ANking,aroun. J:c&%%‘%?ﬁgrm may

then be detq"Cterd b%r%zg Dche w ch b}nggvgn I[t]ote(%g'ﬁ{ %)lélagnq }%Sauc a%ﬂ)l n? r;% mteB
electrophoress < Inone e iment, the ¢ eaving agent is an ac vat EIse chemical

spacieS iarae éo%“ﬁ’gtﬁsayﬁb‘ib afkmﬂt des?’ébﬁd ’nlég?bOdkeé A L’Te "Hhe CrasVing aGeAt may be
actlvat%”dbff?ag%ﬁﬁ%’lﬁ‘b}ﬁﬁléwﬂ‘ﬁ?ﬁ‘ﬂg 6“%8?18[8)1f‘f“h?‘?@?ﬁ‘é?‘eélﬁﬁﬁséeaﬁﬁ%ﬂ? e eTagTm is
constriffety ey S AATH YR I EGER BrH PRI EE e fifsttafyet By moiety,
and the&seeghdmatitieeoipomrerislsy rstrdcte fiofit Aridntio sy WPER2.

In yet ariothveFEAtbotimiEntditrerHERdHSPIS-te tere dousintpiarmantityddy or other
rezgeniE3Swhichuspedificallytor preferentially binds to the dimer as compared to
binding thereofia:eitheriiR-receptor in the dimer. (i) HERZ phosphorylation
PhosphorylatienobdihiR: secaptonmbay bepasse saed-byiinmuaaprecipitation of one
or morgHER SQ6eReks: suhyas HERAfecapton-andranalysis afphasphorylated
tyrosing e sidyeis) i the, apuReRiecRialed SRCaRIRHR )k eXamMIGPOSItivity
is determined hy.he pr. %s%BQ&QQQ@H@PWQFAE}R&B%Qa‘i’glmﬁugﬁlmys'n9 an
anti-phosphanosing Anilaedy 18 delach plesRNoNalsd, MIQSInG [esidig(s) in the
mmungpregipiied HER tetop R shhaN ol aﬂyagnd' s are
commerma]ﬁ avallabar e era Oson , a subsidia nwtrogen
Chemi&é ﬁr“f’ni’é“F‘“r?éf“S nar rSfE"“(Cf BRHSELTE EoA) Mo S S%E't ‘%é"ﬁ“o‘i%?: a““ "lLake
Placid “N'¥y° R‘f@dﬁﬁ@ﬁﬁ?&&‘éﬁ%‘?‘?ﬁiﬂ’é’&sﬁ%afﬁé“&“o%@ﬁ‘@é%ﬁﬁ‘@‘ﬁ‘éﬁd’ ‘“{7 58 assay
forfhat& i eetsching PREYPROAH SEABrGtEf ST re Eb e A pratetyiietiding
Westetitotianediyssis amitinokistoere RSt el Sk aetednasmeenmbadihent,
phosphaytationy of BER A {dE 122 et Bpti fisasse sgeditaply both are foll
immunebisiothemistnesingaphesphe specific HmRZantibedy-@lenenPN2A,
Thor efngbpedoGlin: JORGEA L8 (LE)3230-3238-(2000): Lithermathadsfakcatecting
phesphondation:ef HER fecaptoi(SHngiide Ll are: Bakimited:-LaamnIRA ELISA
(U S PRlgnLNes:R. /88.803% R 89000 P2t Axd onf U2 2ok angh 6,287,784),

mass spectrometry (comparing size of phosphorylated and non-phosphorylated
HER?2), and e-tag proximity 49



assay with both a HER (e.g. HER2) antibody and phospho-specific or
phospho-tyrosine specific antibody (e.g., using the eTagluassay kit available from
Aclara Bie&gienoes (Mountain View, CA). Details of die eTagrassaeswase: described
hereinabove. 200ne may also use phospho-specific antibodies in cellular array to
detectphesphenylatipnisiaius dnmaathdlai sample ofsignal anrsduetian protein
(USZQQM&%Q;@%&AD@MF(@MQL@B 2:helow.describas.ansiesied method for
detern’ll'e@ rg orems ma éf—%ﬂgr}’ Ié%:'" qpe QXO&D&%QQQ%ES%I% @Abn({w;itghene
expressionprofling Solnons embedient, o9 L ety

a surrogate or measurin tion d h%IS artlcularly useful

whiere & SHMPIE 1Y iked t&%‘%ﬂa @4 %a}?sasfh n- téerﬁ c‘fd’e ormalin fixed tumor
sampIé’)“%i’ie%“F’iﬁﬁa%tc?g%ﬁﬁmgﬁoWWS‘i}“ﬁ ¢ Hithielle o TEREBE Guiantify. For
exam ﬁl@“té%‘r‘é%@ﬁb&?fﬁ\?ﬁcﬁﬁ’shﬁ%%Eﬁ‘%“@@ﬁ'f%‘ ﬁﬂﬂ*ﬁﬁé“ﬂ?e%?é‘eﬁ@}? ligand
in a saffplepsnagaiuaiEdewHerEiferpres s TErtHE s B erEt PR Féceptors
and onesgrmmoredslER30ficiart indicaigsopositiveeH ERvaetvRE e thed sample.
Alternativehyowadditicaskyyexpr ession ofdbataceliulin-amdkdedmphmegulin in the
sample:gansbe-reasuled;whereindbetaceilil p-andios-amphiregulin:expression
indicatgsppstivieHER-activationin thespmpleshccerding fo.adpneferad
embogdimentof gene.expressinnaiaiiing.deneyaluating FIER2 activation, a
sample fro %&Q&mﬁ&%ﬂki&J@é&%@i&roﬁmgﬁﬁmr@&ml% MAGRER ERGEPtOrs
<pf?fefablxu%§gse%%p£?9f J&ﬁ?ﬂﬁ%FRm'éy c%«%gaﬁgda HERS) m@agﬁsgdggnmgge HER

lgands SIS IaRY aacied T oeiacelutn. AANIEaun. ERlrealin.and
TGF-a most pre 5%] etace fu)fln or athphiregulin

2996163%@@3@?/@%%8%%5@"% eXample Coﬁ]e%a\}\zl?com%eraﬁ"?g?gt HER receptors may
be EGEREHE LA S BER PSR RE: AR e SR S e e gnds may
be beteREEIHRABE AT o Lt B FESTEI6f ¢ HEE%@*‘%%%‘ER or
HER3 eersoweticds B etaeeminthtr amphiregulin is determined. The sample may be
tested for efpressioticobctaeetutii-or crmphiie gulieralotiéror-in: E8fstsination with
testingfostexpressiongf tweborimibrdHER bataptors: Posithie BXgression of the
identifieaihgene(s) indicates the patient is a candidate for therapy with a HER
dimerizationdnkihitedssxelt as pertuzumab. Moreover, positive expression of the
gene(s) indigatesdhe Palientds mardikelrdasaspond faverablyde-dherapy with
the HER dimgrizalipn infupiiQrihan.apaliant wha.dess-nolhaye.such positive

expresgi aué/m@&aamﬁmgén@@quqt%ﬁm'mgnmg@s&%gﬁ@m&@&proteln
include L{ttgregot mited 10t9 eqjgngfg&ggre& ign profiling, polymerase chain

& ra 10aCUVE 18010

reaction PCR%“lncu Ing (%uant}u ative real tlm gi RT- PC |%roarray

othergpeuti TIES SE] eneLation unoconjzz ’hav
analysis, serial ana SIS ene ex r SSIOﬂ ass Gene

E)Z’Brefﬁ?f'ﬁe%"rti%lle SIEBTRELVEY Bara'i‘fe(i §| AR tﬁ}(‘afrﬁcsuc » MPSS)

proteof it HitUriSHiEtd CHe i ?ffirf:’(ﬁ?l@fz@t&mﬁi%kf‘é‘?aaﬁ ﬁ%???\f‘ﬁ &quantified.
Such rifRIEAEHERSS is preferably performed using the technique of polymerase
chain reactigrePCRy:Iorisgireicrotriagandysisovhers 25PCRe Y Bfiployed, a
preferregdstmroiRBR- isdpgant tbdve reaitine:RERs (gRITCRORHone
embodiment;expressienobane-06morm-of theabovetneledigonesis déemed
positive expression if it is at the median or above, e.g. compared to other samples
of the same tumor-type. The median expression level can be determined
essentially contemporaneously with me#&isuring gene expression, or may have
been determined previously.



20The steps of a representative protocol for profiling gene expression using fixed,
paraffin- embedded tissues as the RNA source, including mRNA isolation,
purificatiow,zprimspiextension and amplification are given irVEHSHS Pt#tished
journal articles (for example: Godfrey etal. J. Molec. Diagnostics 2: 84-91 (2000);
SpechtatatinAimiidd RethiplClo8: o TROR(RO013). 1Brefly *@Eyeprasentative process
starts itk gastiingradanhhedapieregram thick sections of paraffin-embedded
25tumor tisgue, SHNES.TRe RNAsIsthersexirasied aiad-piaiein and DNA are
removed, After analysis-f.ihe.RNALaRcentiatian . R e paitapdia.
amplificaton, S1eps, May.o m@&wg%gmgﬁascgﬁnm{a@ag&e@m@mﬁm}transcrlbed

using gene sﬁpecmc rtorp][%tt TS m Iowed b;yNPCR Fmgyanm (ggg%ngyglanalyzed to
|dentlﬁhe”5es’{° reatment o tlonjﬁﬁlgval able to ”“f? atient on the hasis of the

charaltarsitgehe éxpross ogr?% e fHentifiae wmor sample ex mlned
30Exaple Brbrsin destfinds’ ?@Feﬁ%ﬁ%éi%&sﬁ oF BEtErminnG HERZ activation
by geriég*&xpression profiling. (iv) HER expression and anzplificaton ~ To
détermine HER-drPressiorreT afnfrifieutibrrth theh caterd Fafdghtera A
diagnesticiproghastic-dssays drirdvaiabieshrind smbsdifem MER
overexpiessionidnayiae, analyzed, byHdCs edp. vsing:the! BEBERCEPTEST(r)
(Draw)i-Rasrafisne mbadded tissug-sactiaPSHBIMal tumdriplopdy Arespibe subjected
to the LIRLASSAY, and, aceRidashaERR2-pratein Gtainingintensity-criteria as
follows,,Seate: Ne-Stainingsis phserveavopmemyanestaining sabserved in less
than 10% Ofrﬁygragr,&@ufﬁm%%chtt&mtmaagwa@agﬁm% membrang.siaining is

detected in more than 109 of the tumas.Gells. Thecelsare.eolystained in part of

their membran core 2+ a weak to moderate complete membrane staining is
yribonuclease;

0 +
Observeé N s cf)hgcg acgvé)lsgf]; tget?(!: Lajvazor&Sfcc):tet}!IS w% on 0 Tadl%cmqui%g%ﬁo strong

complete mefiBrane s alnlng I5,0bseryed.n re aqszq, 0f the tumor cells.
TROse s WItRE BrrsAcotes fof HER2 bverexpression aseasement may be
charactgrgeti™ as not overexpressing HER2, whereas those tumors with 2+ or
3+ scores niayuseech draetktived %‘%@%?@%ﬁé?éﬁﬁ‘@“ﬁﬁ’ﬁ’?‘y of bifEefiN8rs
overexpressingEERS sy Baginathby oS oareiicaPEcyredmidy-
correspondirgtorthieinumhbemef copiekomERRmGTebitiedowkfragsedper cell,
and canibeen detesmired bipehiemically @ =@40:000 copiesicelbckr)= at least
about 200,000.copiesieelyib2+ mat-leastabout-580;000-copigs/cell, 3+ = at least
about %QQQ)QQ;Q} GRRIESKRlacrivai VAR XES SiaRnhHER Y- alyheidimievel, which
leads tg.ligand:independentastivation of thetyresing kinasaddziak et at, Proc.
Nall. A&%}u rc,%%'dlh%éém%)?%é%&aﬁ% (ORI hRCEUSHN, BRREQXIRMALE!Y. 30% Of

O? gancers, and in these patients, E@h%@é&f{@ﬁio%%\ga%@,tzmqngyﬁgauyﬁwv'val
are d|m|n|s d §|mon et at, Science, 244:707-7 tgog1989 b gmon et at,

Scie ncnéa]]ﬂg?ga[ht—%cfﬁi écéd TPA) Is an exemplary chelating agen conuE

radionucleotide to the antibody. See W(94/11026. The linker may be a “cleavable linker” facilitating

release of the cytotoxic drag in the cell. For example, an acid-labile Linkex, peptidase- -sensitive Hoker,

dimethyl nker or disulfide-containing linker (Char et al. Cancer Research 52: 127-131 {1992)) may
35 beused
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(1987)). Alternatively, or additionally, FISH assays such as the INFORM17)7
(sold by Ventana, Arizona) or PATHVISIOIVIII (Vysis, lllinois) may be carried out
on fomialw-fixed; paraffin-embedded tumor tissue to determim@sgaeesient Of any)
of HERZ amplification in the tumor. 25In one embodiment, the cancer will be one

which expregses. (Qnd:ay.QvesxRias sk FekRasueh.axpession may.Re

evalugted as for the methods for evaluating HER2 expression as noted above.
recomoinant tec}llénﬁwis or pepiide Synihesis. .

HER réceptor or HER and overexpression or amplfigationnay alsg.e

evaluated uSifig 3 IFVIVE diagnostic assay. e.q. by administerin . molecule
(such 8&"8A ARTBEYYTRITERBIREDTRE Mol ?ﬁ‘g 10 %yema E%%r?é%gmg%& IS tagged with
a detettataiBet teyaradiodive oS ey MREBXiaT R4y S5SERARING the
patientfordotatizatiovrestriiss eprat< e PR BTG RSt ng !
TherapeunticAoentigiatioris ot pMER dimeraforn it e UsEd in accordance
with thexpresentinveniiom:are prepareddolisigragaidyermixing &mnaamitsody having
the desireshdegies abpunity with-eplonakpharmaesutically«geceptable carriers,
exgipientsanstabiizersReniogions 3xRhannaseuticalistiences di6th edition,
Osol, Ayl o980, @gperally in the form of lyophilized formulations or aqueous
solutions. Antibady.crystals are.alsp.contemplaiad (et Rat ARRiRe:
2002/0136719). ARGERIANIS. catties.exsinisnis.r.siabiliesss Ar.nantaxic to
recipiens gt e dgsages and, consentiations pmolayed.anccdg pufters such
as phosphate, cifrate, and other organic 9&)5%%}3%&'0)%% nts.inclyding, ascorbic

acl aﬁ&?ﬁ;el{ﬁigﬁiﬁ‘ésj presems i§75e4s’5(assﬂ?:rh as octa gllid%methgfbe’nzyl' ammonium
chloridePHEsa B AR AT ERISHES B SRS STkSnGm  CRloride. benzethonium
chloride; SpREiERIBLH SBBZ BEBHEE SR ParaBEHs STE a8 ety or propy!
parahéindeereetiol cresbreer ey ITHER T S P htaR o 4ife" m-cresol); low
moleculamiveighittesintFET BBobptorrestdtiedy e Sttt ©BiotERiE Such as
serm adb urmimegelntindsrivimemo o buling: HydrophiliciioRriersstiehcas
polyvinglpysretidone ipmiroaciddguchas gy difel. Ghatatfiirtés-asparagine,
histidinguaiginineserdysines manasacehagicles,pdisagchatideshard iother.
carbohydrates.including.glésnsexmannese, .10 dextrins; chelating agents such
as EDTA,; sygargsughassuerasapynannitod trehalose or sorbitol; salt-forming
coynter-ions,guch as. sadivm;, Metal.COMRIEXES {80 pemPraigincamplexes);
and/or nop-ionic, surfagtanis,sch, as IWEEN T8l BLHRQNICSThkarpplyethylene
glycol (BT, Lyophiized antibad) [Qpatigns Al Agseribed in WO 97/04801,
expresSV incorporated herem By %/5 erence. The refeaed pestyzumab . -
formulation {37 TR 4P &R TISE EaMphices J0my aﬁoptéﬁeuzﬁﬂr]n%alfﬁl 1520mM
histidin&eagetitas PoUMRrERIss LS 5550 FENESBRE 28 af pEFE 0 An alternate
peifuzarral o HURIOH S B ES Do A e Pt ST T T Hi&tidine-HC |
buffer, 2d=itMestreres @RED2Y Y S b ate 20 pHerrstae TR Te fitiFation
herein saay misos@eitain more than one active compound as necessary for the
particular indicatioadseingdreatedy preferabhyithosefwittindormpharfiertaadfdctivities
that dogaotpdversely:-<20affant each other. Various drugs which can be combined
with the HER dimgrizationsinhihitonatedesatibeddp.tee MethediSestion below.
Such mglecilgs.arg-suliahly.Rre sent in.combinationinamaristhatate.effective
for the purpose intended. The active ingredients may also be entrapped in
microcapsules prepared, for example, by:coacervation techniques or by interfacial
polymerization, for example, hydroxyrnethylcellulose or 25gelatin-mkrocapsules
and poly-(methylmethacylate) microcapsules, respectively, in colloidal Mug



delivery systems (for example, liposomes, albumin microspheres,

microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such
techniquesraredisciosed in Remington's Pharmaceutical Seiensass4@th edition,
Osol, A. Ed. (1980). Sustained-release preparations may be prepared. Suitable

exam %@9&%§&@i9&%@&ﬁ@§9&9@9@&@&@@@a&ﬂ pcludeseripermsable.matrices of
solid hydrophobic, pOlYMErS.S ﬁ@t%ﬂl@ge@% Q@J&Q&%y Mai%m@&%%@x@fln the
form OES %Peece fael; am!% rczmg than rdha(.'? [em ¥ 0&%?? aned avall‘:l'zﬁ(a?mp ac% §a9ng the HER

sustained-release matrices Include po Xe§ters rlrp[gbe S a%r exam le,
poly(2rﬁy”d?ﬁ)l?(théfﬁncflr‘:ﬁesthﬁﬁre atey° o ol iin l1aaco ony, p tI"ylact 85 (U.S. Pat.
No: 3 T’?‘%"@T@T%ES’BO[WE@WW@ hi’%iﬁﬁ‘? “’%1"‘6? aHdyethy ﬁ‘."‘g“‘i EaArR
non-degFAlABTE B reRERAH I Bt agrirpla ﬁ‘éfréea&ﬁ& SieBheikid
copolymersn3Bgehias thetletUPRGRR DEPD THIP IR EBIE THitr b8 prEresy
composediofdbetidacideghyostictaeid copotymehdidialiirttice‘acetate), and
poly-Defele:3=yich onibligyni ¢ @ciding in tickhresfohimrulationsctodre o sdeforoiyivo
administeationmmusthesstesiers Thisds:readily accamplishe ey Hiltrationthrough
sterile filfialion.membianes.y: kreatmen] with sz, donetizatianinhibiars The
inventign,hexeinRIQvides:anethad fomexdanding.TER-QF supdyal ingaeancer
patient,; 5 whose.gancer.fisnlaye HERARAIRR.CONRrSRg.adimiistering a HER
dimerization |nh|b tarfo,if the patient in an amount which extends the patient's TTP
or survival. Preferabl 'H rization tor is a HEI tion

or Uil ele 2R s ER S ﬁ%’é@ﬁfﬁ*aﬁfé%@kbé e 'fe‘g%@pat.ems
cancertiepia Asnyl—rf'glh-?% ARtVateR: mclfudsln ShoSDF Slmlqf‘atlon é eferably,
BER?2 Hﬁ%’gﬁ%ﬁﬂa‘ﬂ’aﬁ %‘“@%‘i’tﬁ’%ﬁt@i’j“ﬁ‘i&%‘“‘%dﬁﬁ% 6&6‘“71 “‘e”’" S

10Alte FREARST PR R HCHHFATION CARTBE SV RS Y Yera %%B?’éfglﬁﬁsbroflllng or
by detecting"FER:Hitftdre-dneiete rothimararoreEErn P e B Varto i ¢Hticers that
cai bertrd diedh vittra b ER ot e zatioticintibitor Iretrsrdifetierd&finition section
above cRnefetragreancemindibationssatiuderpvarranteanter pperfortisal cancer;
fallopiaftsubercang erireashoancer ol udingemetastaicieatReanicai{1413C);
lung cangerdnciuding-ibaenmsmalsell lung-caneeprNIGLs)prostate cancer;
and colpreeial Ganess: dheneLmisogdiment:ithe sancearahichristreaiagiss
adyancedsielaatanpLecHr enk-chemothetapy-Iesisiant. ang/araiatipum-resistant

cancer, ....d PEFRRY:Wih 1he lltgh X dimerzationdnhifiter Sxieads.fti.and/or

survival. In one embodiment, therapy with the HER dtmenzatton inhibitor extends
TIT or survwainat Ieast aboutcgg%oL%gr{g%& gapan'gTP Qr surV|vaI gc%h qved by

mbodunents, sG wich’® e assay
administering An approved anti-tumor agent. or standard o q or the cancer

being tFERTET ™ THHE 1 rAISHRBR S S SRt st |‘f’§’|1f1 ﬁ?tgv‘f ées 4" method
forextdRbiRy e 5t §éaé{§‘e€ﬁ}l% &%oﬁ‘m 5)“’8 PEaRbEPIN A pEtSht with
ovariafepresAifEprantr e faitefrar e eitErc WS et B S ISHILy S BIER2
activatiotrodomniising edhiimsterfisg e FEREUuRlgtS e atietit i ahramidunt
25whichsexterdsidhecpatie it 'shd PR Omsurvivialzfifrenpatient mdgyeliiveradvanced,
refractesypiracu mentchematherapy-resistant, and/or platinum-resistant ovarian,
pegitoneal orfallepiantuhe cangeky Adminisisatianof pettuztimabsiaa.the patient
may, forexamRIe.fXIeRL JERQL SHEM VAl AlASaSH AR 20 Yomesredhan:d TP or
survival achieved by administering topote,can or liposomal doxorubiein to such a
patient. 53



30The HER dimerization inhibitor is administered to a human patient in accord
with known methods, such as intravenous administration, e.g., as a bolus or by
continuousinfesiemover a period of time, by intramuscular pintrapeviteneal,

intracerobrospinal, subcutaneous, intra-articular, intrasynovial, intrathecal, oral,

topical, Qflﬂﬂaaéa;m&mm IRfravenausradmivistration ottbeantibody is
p refe r r%aml cag}rt:;cbsseh %\{S&y%ﬂ 8 E &\Rg &E@‘c@ @59{3&‘@’9&1@ Emmﬁoggﬁ%@ x@ctl jﬁltﬁ&xes to
dime “éﬁ%&?” Jaibiter il depang 0. e RS ol.aaNeeh iR RRRaled.aS defined

above € severl COUI’SG of %ncelrég\é\é@%nemymnemgg zmd

adminfSEr &l tor rever"igtR ve'ott Se"t"rngl eutic’p ur;goses Prewous tﬁerapy, the
patient& chinitsrt ts”t%’?yﬁé?‘i‘ar?é%lﬁﬁﬁéé%t REAREEEEY Ahd the discretion of the
attending pHyysiesaree oG EHBEd ﬁférﬁflaéaﬁ%"d‘sﬂ‘bgé%‘ft HERTM&hzation
inhibitGERS HERifiste rERET THvs fixetP duse Ay SHREHIY BE durirfsiErstrid the
patientiat one time:od overase reseof freatfenisorwhe fepshiredyseets
administeredy. prefesablyitissinahe Fangedrdmiabout 20mgddesdh P00 mg of
theoHER dimerizationinkikiton: FergsampleptherfiReddoseimayrenapproximately
420mMg;:appraximalely 5 25mgvappraximatelnSAdmanesappreximately 1050mg of
the HERdimsrizaion nhiRitgre.suchasparuzimak. Whesgda series:ehatoses are
adminigtered, these.May.JoL SXpmPle. beAdminisieradLOanniaximaisly every
week, approximately every. a Wesks a,c@gggf%m@e%memgy FIMERKS 1Oxrent

approximately eyery 4 we se,kf%m% PIEISIABMARPERMALEIY, EMeaK. 3 weeks. The

fixed doSesmay. for example. continue tq be a mlplsé ered until disease
ed wigh ifs intensity i sam e ]tbeled with dong e O ao aliy accep orm ensity is
progreSSiBh, adverse event, er time as deter }g sician. For

exam p‘f%‘“"ﬁ%‘?ff ABTGERS a‘tﬁ?%g’méf’“ﬁ&fff"pleﬁ 5 %e@fuc’tb‘ff?r%krnn‘ﬁ%?ie %ed doses may
be ad nwwg%é?@aa%weaﬁ@ﬂémﬁaaatﬁé@n%ﬁéua%kﬁf‘é%aam@e JEEESS ot the
antibodytsresithtiifiiste ratierté rome B sTiat S T PE TR TETTAHCE BESEM%) of the
antibodyerdnramiothierse mbyodirient, a plurality of the same dose are administered to
the patient. FrREeeo rainigotosorie: praferiechembodhinentoftie mvesiten, a fixed
dose ofulilzRichimenzatiomin ibitoF{e:gupe rugwmatiedig preximatel840mg
(loading.£ese)is @adminisiesedfol oweddy oredn20neredgIBSMOfnay be
approximately-4 20 Mg Lnasinienance doseis Jofitharantibodys:Thesraitenance
doses agsprafarahiadministerad.abauheyeny3 weeks: foradtotalatatleast two
doses, Up to 170 More-ARsas: ACaerdiRg ianothet prefergd smbodiment of the
invention, Ane aggrg}%@esf%ecq}lgstg?me(@szr%@@m%'mmﬁu ;&gg@gcgrfm HER
dlmerlzatlon nnibitor %?L\cg m%]ggoéunem 3 %I’? g}%’emcl: oers Qy;i ﬁ%%?%mus &]&%\/ery 3

weeks “RELOTlinG 16 This ment one two or more of the, doses are
admlnlg‘férbéa”%m YSPERTE One Vear e Bhd I6hger aetsn??flreoal In
an%?chef“%"f‘nB’SEiiﬂ‘ilé?'f°l‘ir e%[flfé’ﬂ”ﬁ’ﬁ’s@ ot 465@/ leately 1050mg of the HER
dimerization TR i e Y HEPTAIRTEH 1 SERIHTATSIEISE SR HRRE dose,
foIIowe!dclb*}q@n@WW@W%%@%@@@S@QWW%@Wéﬁ‘é‘fﬁ*‘%‘?‘ﬁﬂ’f&b‘ﬂbout
one, twxesdnonhes mainten anceedbsesimayedéadiritiste ettt tr'SOthefitient every
3 weeksaeagbding:tenthis: embodiment: as dolihikesthadd BRRIM énzatieninhibitor
may besadministered.asa Single anli-tumeragent, the patient is.optiongally treated
with a gembination.ofihe BER.AmMerzatoninRIDHOk::aRd Be:@pMoRed w2
chemotherapeutic agent(s). Preferably at least one of the chemotherapeutic
agentsis an antimetabolite chemotherapeutic agent such as gemcitabine. The
combined administration includes coadministration



350r concurrent administration, using separate formulations or a single
pharmaceutical formulation, and consecutive administration in either order,
wherein pretexablyihere is a time period while both (or all) P¥@s2006/006334
20061091693PCT/US2006/006334 active agents simultaneously exert their

biologigal activilies J LS mrgntlmetabollte chemotherapeutic agent may be
admInIStereP (P oo tgfment 09”19\’!\1{3'5‘% mven mn @@g&goggstﬂm ﬂll_!'x %&m%tron

inhibitor, In this embodiment, the |m|n efweep at least one. a n‘i\mlstra}lon of the

EXamn: 6 BS SCIIDe,

antimeTABS e LRIt al i%m?éi iger%ih gfﬁ ATICAST Ohe administration ¢ of the HER
chmerf%”éﬁoﬁﬁ’ﬁ%ﬁ?ﬂ‘\?ob?egflé?ésﬁﬁg)ﬁtdmr%vilﬁhﬁé&tdl THONTR S 1828 Snd Most
préferé‘bWdﬁﬁﬁrﬁﬁﬁﬁﬁé‘ﬁf?FM&@W@F@@é%&ﬁ@? éiﬁ?gﬁ?e[{ﬁ?ﬁﬁﬁlé‘t“abohte
chematteriptutiteybitede i HER aitfeRZERGriHRBitG sfe' @amthistered
concuriéndyiat thecpatient; intadsirttadormisationt ercstpabatdoformiltations.
Treatnsenithwithherco rmbinationof dre-dherotherapé ttierdgentiiesgy the
antimeisholiewhemaethesapeutic agent such as gemcitabine) and the HER
chmenzation iBbibHQk{Rg HRR FitkzNak) May.reatlt iR @esynekgistiear-d0greater
than additive atherapsulis-hbenefit 10 ther patignt An antimetabolite
chemotheramfﬁatgqmagmmmqm%gmemmxye,@gmm&mg atdosages
known,therefor, or optionglly, %&?%ﬁkﬁ%}%%ﬂm&%ﬁ 25H9D,9f s, drgs or

negatlve SIde effects atglrlbutab e to. administration of the ant|metabol|te
or ndizegt :mmuno uorescence tec piques an OG?J‘: aser S ARNINg rmc
chemot erapeutlc age Paratlon and dosin of1
bm n co locaiﬂa on of

fivel Cz o detect nt
chémotfisr: Veeyu{a?:erécmm{%lma%f 8'UsE accor J'to manutacturers instructions

or as fgéét@ﬂﬁf}ﬁeéﬁaéﬁ%ﬁ%ﬁlﬂﬁlwhﬁé’%g&?ﬁ ma’fa%% IOHEE W BFES: &
antimetdiHe HenBthisrapeutié: a?&é]ﬁﬁ?g(égﬁ?&ltabme, preferably, it is
administere# s gosdipataraotEEIOHG MBS0 T2 tfor example
approximatiedy bt BOGHe m2¥afo rdivstantdedprcerymha ra B efai3 direek cycle.
Aside fromrtie WERDimieriziationzith ibitoramdmantimetaoiteéhentotherapeutic
agent, oihetthrerapeuticregimens shayde cofirbined:thereivithihFeorcexample, a
secongihig, sfomnthpete)20.chematharapautic: ageat(s) wmayde:admiristered,
whereigdhe secant chemetbrrapewticragenhiseitbes ansnthek.different
antimetahgliig.shemeiaraneuiieAgent.onaichemeihararedlic.agentdhat is not
anantimetabolitg, ﬁ@&%é@ﬂ&ﬁl@,EH}Q&@&&&%EP%@%E}QIQQ@%&@%@@@M be a
taxane (sych.as, paclitaxel e dacelaxals SAREGIARING, QlRANNM:Rasee,
chemotherapeylic agent Ssua%';b 3 FAhORIAN, ISP, or ARl
anthracy ehine” (suc,yh s doxorubicin, Inclu jqI| osomal dox rublcn% tt(‘)potecan
25pemaéqf’r‘°'émé1& R '3%‘1“5 Tikardid (stc zlda‘fgtf’l\llalsr?lore BiRay And FLK 288 Cocktails” of
differeAt BEIIGIHE AL S ERtS Phay be admlnlstered Other therapeutic
ag¥nts that R¥EY Y cehhbireE W BE MRt Zat o ThhfsRét e Rite any one
or moréigfen MoeondicdiférenititrR. & memrdi Or-ifimb rerirsreXHmPie®a growth
inhibitonyikERZ-abti BN Suthf asdrastuzreshéaroradiER2:xa sty idsich
inducesnap@ptosisafanbHil:” 3tove rexpressing celbsucth as #E25HF3 or
humanizes vatantsdhereof)icamantibadydirected againsia differerkiumor
associgiagl antigeh.suchids EaER4ERS HERAARIRemenal sompauwnd, e.g.,
an anti;eStagen. CoOMRANAL.SHGR ASRMQKIIRN..OF A0 AR IbIbEOT; a

cardioprotectant (to prevent or reduce any myocardial dysfunction associated with
the therapy); a cytokine; an EGFR-targeted drug (such as TARCEVA(r),
IRESSA(r) or cetuximab); an anti-angiogenic agent (especially bevacizumab sold
35by Genentech under the trademark AVASTITilml); a tyrosine kinase inhibitor; a
COX inhibitor (for instance a COX-1 or COX-2 inhibitor); non-steroidal

At mFlarmtsimaataris Ariira AAalAA~aAawilr VWA DN TINOTLCODD/TI/IICOYONNCLINNCLODD AN




antibody that binds (=Metal protein CA 125 such as Oregovomab (MoAb B43 13);
HERZ vaccine (such as HER2 AutoVac vaccine from Pharmexia, or APC8024
protein vaeainestem Dendreon, or SHER2 peptide vaccinesfroms@8kdGorixa);
another HER targeting therapy (e.g. trastuzumab, cetuximab, ABX-EGF,

EMD7200, &ef'ftme'@r gﬁl&e @ggmgfze%ﬂﬂm%eg 1033, AWEA2RL6 MG 1LFS8,

TAKIB) etc ANl TS BT (506, [0 EXAMRIG, W $0Q/86467):
doxonabiein I—’l?ff oson‘i’e |nject|on(c LO): topoiso aselln IPI'[OI’ such as

topoteCaR X HRE HER D SR ECER d Caﬁf fyro O)Eglzﬁe allﬁ‘:élsaé inhibitor such as
lapatiftbRS WS 7208, ?LF@‘Z%’@%“@LW‘?A@G‘T BB 06" £ 18mEditament that
tredits FietpseapSeH sy ieMiHs éWé‘d%‘h?‘é,etﬁrétt@}%idmﬁ?gﬁ‘é’ﬁ%%ﬁ%%??ﬁgfe a
medicarmeititiiemorevémnteiontieeis: skir Yadts Brstandard Beretheisias,
includingitepiosdorioratamntibidtic; a medicament that treats or prevents diarrhea;
a body temperatiresrespeing medicamnents chiassatetaninop hepte, or
diphenhysamipe or:me peddinaipherato paiptic growth facioteotei G witable
dogaggsfarany-oftheabonacordminisieredmganis aradhnsepresenidy used
and may. 1ohe lowsred due o the.compinedactiondsynssign sdhe agent and
HER dimerzation.nbibi m;LB&QQMM&E!Bﬁeaabgemmgm@mig gggimes, the
patient may s sbiected (o suigicaliemoxal el.eanssraaliaandissgadiation

therapy. Where't e in ibitor is an a t| o refedr bey he dmlngsﬂggred
indin mox thats ecl %lharewﬁuzes asecon binding mmety
antibody | anal owever, the n

m ?a@rmlnlster De
co’ﬁjug‘ﬁ’téﬂ’%%a‘g 8?16 o‘%?ébé S ?he%ﬁfééﬁgﬂema?ea |rlﬁ1|b or and/or
antigefty WHRErFCTE5EUHEMS ﬁ?@efﬁtgfﬁ%ﬁ?ﬁéﬁaﬁ{}t tﬁé‘ﬂété’f#‘trggﬁwn 1 Hcreased
theraptniiie sfficatsy 5 Péresratatd f f‘ﬁ‘@j’“ﬂﬁé"‘ﬁ%’h‘@éf‘%ﬂ |S?%)%H[8Hg1t binds. In a
preferredrembedimientotiiatcytotoxic agent targets or interferes with nucleic acid in
the cancer deth Exaimplestiahosehrcytotoxicagdntsoreldie miraridndoids,
calicheamieinsibsib oritiieasesand:-DiA entomcieasesn? §TiTe preseat
applicatianeontemplatesadnTmistiation ofidhe:RiRdinrerizationtinivbior by gene
therapyoseandor-exarpes Wo8G/{ 321 published-March d 4, 4086ieonserning the
use of gene.therapy.tagensrateintracaluarantinodies, ™, wnkheres angrwo major
approaghes. 1. gefing:the Hueleic.acid (aptionalyseentaineddna ueaior). into the
Pajlents cells; | oy ¥9.8nd @gsey%ge Eondn yive: delivery.the.nugleic acidis injected

d're‘?“X:{J%O}%QE }Bhﬁﬁ' entysually at the, site whe %me?c%mtzg%m teguired. For

ex Vvivo reatment atlents cells are remove tl nuc el(i:aCI(i |$M|ntroduced
elcaseﬁ) eTa eihe m1ty of th eaané %nt {6 te linking group ay
into these IS ce S a e mo ells are a mlnlstered to fhe patlent

either ﬂﬁ‘é@tﬁ/‘e&‘i"d%?{@’igﬁ?ﬂfg°‘3ﬁﬁge ?ufa‘i 28 Wt BATBUS iembranes which are
implanted infortheepyaimstit (e ge e gonis® ﬁ&‘t"’éﬁeﬁ’ﬁg‘;‘“ﬁsw BYERRY'E,283,187).
Thére Brénasvaridly orteeiigias avainmie ﬁﬁff’ﬁ?ﬁt‘{%d’@&ﬁﬁ@tﬁdﬁ%ﬁ@]’ds into viable
cells. The tebhmityaeshyamy3Sedpeh dintopotisvhetierhe Rticierdatia g
transfefrechintoncidtured aelis imaitbdidor inive irctrengel fiofthgiiritended host.
Technigues suitable for the transfer of nucleic acid into mammalian cells in WO
2006/091693RET IS RN06/QRNGRIEN ire-inalude the, usaieldiposernesnt

elegtropgration, Iucroiniection, cell fusion. LEARdextian dhecaleitmrphosphate
prec:lpltathgglmtggg etc. A commonly used vector for ex vivo delivery of the gene

recep)

is a retrovirus.
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The currently preferred in vivo nucleic acid transfer techniques include
transfection with viral 5 vectors (such as adenovirus, Herpes simplex | virus, or
adeno-aggosiatedwirus) and lipid-based systems (useful lipidsufdtififiitiinediated
transfer of the gene are DOTMA, DOPE and DC-Chol, for example). In some
situations it is degirablestespraviae the nucleic acid source with an agent that
targets the figel-calis.shah-agan.antbesdy spacifisferneelswtageanembrane
proteipQr, the farget cotk Aliganehiar.Adee pRifLORING ARt GeY «ate. Where
L'pos%%%éq%&p&%% &, I%?E%% V\{Jagsabnpmt&?n@a@alkﬁwgs‘c@ HOmegmbrane

pr tel@fﬁ{%%o%lat?ne VYIusmegn a(r)ag gttlosp %tyrrrg}saﬁ)é Ql?b(%?r% d 8![ E%s%gm@tﬁg! g to facilitate
uptake, e. qf rot ins or | ra ent? t ere ﬁplc for %‘)Qartlcular cell type,

antiboGies of b Fé &ngﬁ Tun erCEBtmr% errlfg za io i cycling. and proteins that
targetﬁ?ﬁ?ﬁﬁé‘lﬁﬂ‘éﬁﬁ%ﬁ‘fﬁgﬂgﬁ%ﬁ@’?ﬁﬁxg et % %e The technique of
recept’@?ri*ﬁ‘@&ﬁ‘a{fé(ST@??ﬁBac%dﬁ%U@tiﬂ%@?fFfB’é’H#gra‘é%?éfﬁﬁdeg) by Rt ., J. Biol.
Chemdepgangitp Gesingpef 98P da Wt e et =P Pries N R ESEPSH USA
138734 103444 (1090} eerreviewsf theedivetitdykn Wit g¥he marking and
gene therapy-protocoissgesfindearsonBil(SCenatr256:808813 (1992). See
also Wit 93/2bbhd-ane-thereferencasiciedthereime ViDeposit of. Materials

The follpwing dyhridemeaesll lines have been deposited with the American Type
Culture 20Gqllegtion. 10801 Wnivarsit:fBoulenardyManassas: MAR0Hdi0-2209,
USA (ATGGEANTQAY ReIgNAIGRATSGN RSB ake A LAY FECmass

BB- 1221%%%9 ! %rzﬁ 1196 6.4 A;x bl 122 1 00KIhS e L99BARRATCC

S
CRL 1§§ \% é;b ody aﬂ pg‘os;;'fggrpze? 9{: o@lﬁxwp@o’ igrg%% specifi E urther detalls
of the |n\7ent|on are ustrahge Y, oW Qgrggns(:!ggggrﬁmn@rgplﬁ The

disclodlifee SrallFERAGORS in the fﬁag?:lgcatlon are expressly incorporated herein by
refereﬂ?&téﬂsé%&f\}iftﬁri%ylaféfi’éf’l“_tﬁﬁ [EALRETIVITY OF PERTUZUNIAB IN
ABVANCED REFRAE PORY BN REEURRENT GV ARTAN CAREER ARD THE
ROLElwﬂﬁwwwwg’@?ﬂﬂ@”?%@l@%ﬁ%ple concerns a single arm,
open label, Fiuitiednter prabe 4 Pelinie artralcotesraris Eamberatiéis’ Patients
with adirarcé@Rréfddstory or recurrent ovarian cancer were treated with
pertuzumab, a humarized-ts=3=RZ@atibody. Pertuzumab represents a new class
offargeted agentsweatiet bHdhi:gimerizatiorinhibitoraetHD ts)thatifhibit
dimerizationofiH ERd with kbR kR anditd b4, oaro-ahibit signating through
MAP angd.R13:kinase:c nm@3Ratients withirelapsad:-ouariancansetaere enrolled
with 6 ﬁJ reseiving therapy.withrlov.deserringle.aganiRerwumaspatuzumab
was a m'?'ﬁté%gﬁg J‘Hf%)é%@%?§!¥n($}/tﬁe%mr%8@%&mc%ﬁo§%9'JEQOE%L%VMQQ by 420'”9

per({u u%‘ﬁldbéiiaée%rsﬁmeverayt Wgé] ks, Safpmmlsntaer% ol as;nél ggent In this

cohortbeéaﬁeg"lﬁlbfé%%aﬁ%ﬁr%g'éhﬁrI(n) LR RORST ulr'tae(: S em ing .

amphiregniin expression indicates posmve HER activation m the sample
According to a preferred embodiment of gene expression profiling for evaluating HER2
activation, a sample from the patient is tested for expression of two or more HER receptors {preferably
35 selected from EGFR, HER2Z, and HER3) and one or more HER ligands (preferably selected from

betacellulin, amphiregukin, epiregulin, and TGF-a, most preferably betacellulin or amphireguiin). For
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treated. Tumor assessments were obtained after 2, 4, 6, 8, 12 and 16 cycles.
Response Rate (RR) by RECIST was the primary endpoint. Fresh tumor biopsies
were mawdatansiorder to assay for 1-ffiR2 phosphorylatieri{préERBYIstatus
using a pHER2 enzyme-linked 10immunosorbent assay as described in Example
? beloyx@ﬁ%@ﬁ&f%&mﬁ&r&%@@ higetswas.assessediSaletyanddolarability were
additionally gyaluated. .. .SEGORAAY ANIRQIMS MR S hdRyduiakionafdasponse,
duration, gl survyal, phanacoloimetce, (Kl AN QR (Ganar 2l fesuls

15Baseline daemogra ICS O Patlents are provided i g{g.ﬂ}{%. Median age was

57 yedrETPEngesEEY) BAT adian ECSE PE Was 2. The median number of prior
chémAHERIT FEgiffe e WAL B EIRE oML Heie A SaVerse events in the
treatedipitte Pt iR e bl S d BHeaM Grade” 5@2:was
experiemestis)i6 Lo efgutiehsr sy brpatehis NS Urdy intsRetdhttaction to
less thiagr 80R6z:20 Effidaci-re st dredserifriized iHiFigrESon % of patients had a
partial response:RRys 398e-of patientsihadrstible diseaskdSDyeAg Shshn in Fig.
16smesdian HiRdorn patiepisiireatedmitac4a (g pertuzumabiwas! Tpeaks, and, for
patientgrtreate chiwith.1 050m -Rertuzum b wasEb avesksiRiRrRLT. pravides overall
survival far patients ireatediviihiow.desaonhighcless partuzymab. Median
surviva] was 40.Week §:GAL 2RABSPARSES MQRIPWASIAR Figy 38, Restugumab
was efficacious inreducing ARGy AemdeNe!R, BURNISAHCHan s aRdndication of
theyapbific efECivensce o ovalan cacer. .q I3a aplivain,slgius o patients
in Cohort 1. hRated with 420mg of pertuzumab. was evaluated. The results are
shown P EIGE- 1895 RisptSXima fe%ﬁ 356 0F Svarian cancer s ﬁxtifes cts were pllIER2
positive T§PELtRPIRaTT 3095 Bt MBIFEITER HeHBRne A desdnbed ih Example 2).
Of the ltibfecrsevaRTanie ol ememey et s rBRS Bt” 2856 WeldBHER2
positiveeeSEe gl 19:°%0The median TIP for MIER2+ patients was 21 weeks,
compared tJ16 wiseksineppiER Prprtiersinansry Weske WEaTemEifth unknown
PHER 2statersiffigs 120 nduR frchdinFoRifteiernho 8 fratieritd i Eohor 1 showed
evidengeyokpet tuzien abvactivityiskhpuonlypiatien twithe Eparfiaktesponse (PR)
was phasphe-HERS pasitivesee. Fig s 2k veralisurvival sfipatients was also
evaluatedAs:shwr in-Fign 22imoveralb survivaleh 3bpiER2-positiverpatients -
treated, with e tiHzHMAD-RRRGARS SURETIA fosuhvahachieved mithdopetecan
(mediap, svival 43 wesks),or ingsomaldoxaurbisin (Rmseksl.Ganrclusions

RNA is reverse transcribed using gene specific promoters followed by PCR. Finally, the data are

analyzed to identify the best treatment oplion{s} available to the patient on the basis of the

characteristic gene expression pattern identified in the mmor sample examined.

30 Example 3 herein describes preferred methods for determining HER2 activation by gene
expression profiling.
(iv) HER expression and amplification
To determine HER expression or amplification in the cancer, various diagnostic/prognostic
assays arc available. In one embodiment, HER overexpression may be analyzed by IHC, e.g. using the
35  HERCEPTEST® (Dake). Parrafin embedded tissue sections from & tumor biopsy may be subjected to

the: THC assay and accorded a HER? protein stairing intensity criteria as follows:
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As a single agent, pertuzurnab is well tolerated. Pertuzumab toxicity and efficacy
do not appear to be dose-related. Pertuzumab has activity in advanced, refractory
or recurreyt osatias cancer. Subjects with positive pHER?2 statussdisglayed
enhanced TTP and survival efficacy compared to 5subjects with negative plIER2

statuss Efficacysas Meast 6d.o0-1I Bah suidval ofRefvzxmainpatients

displaying HERZ activation.anpeared.sunsriorie.hatashisyed weing.tapotecan or
Ilposor@al doxoruplcm, <'anq&ent§ﬂyl:%resegtl)(e 'used to treat patients with advanced,

he cells are only sfained 0 pait o 11 Inemnbra)

refractory or recurrent ovarian cancer. 10EXAMPLE 2 PHOSPHO-HER?2 ELISA
FOR DEFERMIKINENERIRETRRTION"" " EXBmpIe T dBove déscribes the
clinicaftfial which evaluated the efficacy of pertuzumab in subjects with advanced,
refractme &t PECHFREBYA AR LanEdr T i iathpiedeseribes Heddopfient of
the assdly used to determine HER2 activation in the patients treated in Example 1.
15The phospiao dHERA tSAwaddeii opetteimeaseraitive toreertretion of

HERZ2 :associatedtynsineyphosphonylation (BER2/pEynyir umansowarian tumor
tissue dysatessinkerassay utilizes COSTARTh196-well, half-area, microtiter plates
because of imied.sapua:volme, of et alantibedyisan.affinitypurified goat
anti-ELER2.ER.a0d.thesecengdary.antitadwis.abietinylated-murirgmenoclonal
(clone AQ1Q)sRsgific.for phosphotyrosine. The reference standard is a SK-BR-3
cell 20[L¥s=aaf% with anassay.range of 132 IJ/mL. One unit equals the amount of
phgsp orylated tyrosing meas red in a SK-BR-3 cell lysate containing 277 pg
total HERZ &€ determined by the Total HER2 ELISA (Total HER2 ELISA) The
ELISA (S8 AN REtre SIavi&in-FIRP for detection and T114113 as the
substrate. M)d’[‘éeﬁé‘??%iﬁg’had SFa NI 'SR BES EEYEAE T BE TmL

1-| ER Yoot BiE 1 ‘Shufce, "SkiBR IS E&Y 1 sate’ P58 VRF=3" Coat antibodly,
goat arficERRY B¢ B B8t ftgih Endin Sese entierstr P amtitio oy bistiy Bt Hitlrine
arfi-phosipriotyrtSine: ¢lon&idel B+ g7 BglMT: figpstate BiotechCat #16-103) 30
5. AMDEXE9 Streptaviclin conjugated to HEP (SA-) (Amersham Biosciences
Catalog No.ArBM440d ) GisGuinstsiiesdetramathyi-Benzidine( TBlReroxidase
Substratesfisirkegaard & Rery habsfiRbi & atalogiNo, howi6:0dded mhorCoat
Buffer Q.98 M.sadiumearhonaterbubien: o9 6. 398méssay Diluent, PBS/0.5%

B %ﬁl 0.05% IEQ:W@?&EQ@AL@L%Q@D%%% E)EBTQ g‘;xlrcg- la\lp?b@s@sj{md rQJﬁoZexéXpress) BGER,

such expression may be evaluated as for the methods for evaluating HERZ expression as noted above.
HER receptor or HER Ligand averexpression or amplification meay alse be evaluated using an
in vive diagnostic assay, e.g. by administering a molecule (such as an antibody) which binds the
molecule to be detected and is tagged with a detectable label {e.g. a radioactive isofope) and externally
30  scanning the patient for localization of the label.
IV. Pharmaceuntical Formaulations
Therapentic formulations of the HER dimerization inhibitors used in accordance with the
present invention are prepared for storage by mixing an antibady having the desired degree of purity
with optional pharmaceutically acceptable carriers, excipients or stabifizers (Remingion's
35  Pharmacewtical Sciences 16th edition, Osol, A. Ed. (1980)), generally in the form of Iyophilized

formulations or aqueouns solutions. Antibody crystals are also contemplated (see US Pat Appin
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WO 2006/091693PCPUS2006/006334 9. Lysis Buffer; Base Lysis Buffer (50 mM
Tris-HCI/150 mM NaCl/5 mM EDTA/1% TRITON X-100D)/1:10 Protease Inhibitor
Cocktail/%id 00sRhasphatase Inhibitor Cocktail 111:100 Phosphatasesahibitor
Cocktail Il/ 50 mIVI sodium fluoride/2 inM sodium ortho-vanadate, pH 8.1 10.

i‘%@ﬁﬁ%&@% BdAcHgE%IZQt%%EQ l«e@zﬁ%ﬁﬁ)&r !‘%ﬁ#\%r@%?gtégcld lecqu!»l't?lé_a‘tlﬁfgdosages land
an COBC-ED Tah ﬁ CHIPOVE Xﬁgggéﬁlgl er?}’s/(}em:as ng!qmaelcsl%l{geen lf)j GI‘a(.)r;'] zmcaegl] S5 ary g an !
breast, gdenocércﬁnopmjédﬁ. MCF-?QFATCC#F Hf‘Bt-QZZ. HéERZ Ex;g:)ressicg’]n level: 0

(norm AT X s L e R P B 2 s e T i T s S e Pt
epithe AT HB LTt e S S o AT U S CAr BT 63 SK-BR-3
(APC ORI PoRYD b AEe e s PP TR XY s 8iospi ARt SEHRjcreveat HER2
overexpression) Frisstienhurraey-inarnrary Glemees vheaseriitatadtatic site: pleural
effusiontadefrecatemnorriasbduiBiugiid sEATFQCHIIPTBRs MdnadsasywA). [IIER2
Expression jevelsig:(high:]evel &R evdrexpression)rialis su@i-humar. mammary
gland; breastyduetchictal:carcing macks..BibnditAd:fumok kysateswMice were
ineculatdWithiBif -fefd sAte EZriveaks dmotswera-hanesied ofangsitumors
were hamogenized{aRLoduee. umeslysales PrerarationoliMalierials 29 Standard
Mater!%%ﬁ%'ﬁhc{ Q%%%@Qﬁéﬁ&ﬁu%mg@m @8}? k isngat Apadard
Materigl, The Standard, Materialwas prepared by.epllecting lysates from three
245245 ray cell e rays contaifing SICBRLS (GKUISS) cells which were
801%/0 to 900/19 con u@%.lggsﬁ ysategoglarilled’eﬁy cep%rliu;)gathl ard the s%pernatant
was collBGed THE Elipematait s Used aE the Siandara MASHSr 35 1He Standard
MateriSIHEE LSS E 3 LBntErtratiol BY 58 Ot S0 th 5t e 15wt calibrator
in the 885394 e3dtif range would be 1 UhrtE One unit is defined as the amount
of phosphor{iafea s it mivsssraais SR OBRESCeNmishteeerainitg 277 pg
total HERRa S deterrfeekby e tel HERBEISsy activities @ oy ateresdntrols:
Cell lysatesedniroly wesdmprepahed fremithe Standit MaterialinSiandard
30Matesniaibwaseisteasi:ikysiswB affe ntb-abtairudbe R2Hpihyfolevuelsithat represent
the lowemiddle ranc-high: ranges-aefdaeiassay standard curve. Tissue lysate
controls: TissWedysatecantols:weka-prepared.fiom.the,BE 444 tuposlysates.
BT474.umeklysales.wese diluied in hysis.Brifertoobiain HER2Andyt.levels that
represent; the. NIgR.range.of e, ARy SIANJALd GUNVE. Fr&ORLA0MGR; Coat
anti-HERZ RGP osk L wasRienaisd.by.diying the source material, ...

nanocapsules) or in macreemuisions. Such techniques are disclosed in Remington's Pharmaceutical

Sciences 16th edition, Osol, A. Ed. (1980).

Sustained-refease preparations may be prepared. Suvitable examples of sustained-release

30  preparations include semipermeable matrices of solid hydrophobic polymers containing the antibody,
which matrices are in the form of shaped artticles, e.g. films, or microcapsules. Examples of sustained-
release matrices inciude polyesters, hydrogels (for example, poly(2-hydroxyethyi-methacrylate), or
poly(vinylaicohol)), polylactides (1.5, Pat. No, 3,773,919), copolymers of L-glutamic acid and v ethyl-
L-glntamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycelic acid copolymers

35  such as the LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D-{(-)-3-hydroxybutyrc acid,
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(9.6 mg/mL) to 100 itg/mL in PBS. Biotinylated conjugate: The biotinylated
murine anti-phosphotyrosine antibody (1 ug/mL) was purchased from Upstate
Biotech. Whestemtitbxdy is a biotinylated, protein A-purified nmistietonatsss+
IgG2b-kappa raised against phosphotyramine coupled to KUL The biotinylated
monoclonahantiphesphetytesineanthodystelonad QL0 Cat#Q5-321) is specific
for phosphatiosing.And.de ShRkRsRSSHeae! with phosphoserine or
phosphothreonine, . Speeificity.of.9qal,anti-HER2 ECD: HERZ receptor

activation injiates when rceeplordimerzatian.aseurs ih gL faimily members.
Unless signaling 1s strictl au_e to HER? homodimerization, HOER, HERB, and/or
HER4'fitistbe expressed Within the active tumor. Each of these receptors may be
presertii ' SAARN HEE AL 4MbicS shd dsuI B iteHere IR acEirtBly

10me &G HER I avE -G R risTha B S S ARSI (ER2/pTyr) if these
receptors cro8%-reReres thertisit SRty HERT avEpecifieite 8Fthe goat
anti-HERPhEGD-= Atisodly Was detbrrmifed bylsisifare plasidhiféserance analysis
(18TAGBREB0000 BIAGORE O:2inter natisralkAdyn Nelichateld-8viitZzéitand). The
goat antieklr R2-EE:.antibody was immobilized onto a CMS sensor chip using
amine couplinggloehemisifited he sensenahip was blackedswithid: M sisted in
ethanolaminestiGhonbh8. pr-rRd canditinned with L0mMit:l Gloapasificity was
determipsd. hy.Jniecting.saldble decombinant EGER.(SESER) (Respansh,
Diggnostics . NewElandars-ti).and recombinanthumand Ra &G (human 1gG1
Fe fusion profeins ouer the immobilized doat,anti-BER2 antibgdy, The fusion
proteins consiste o?tfqe ECD of HER?, HERB, or HER4 fused to the

carboXy terminal 6X histidine-tagged Pc region of human IgGl via a 20 peptide

linker (R&D SY8teHTE ™ MIRHEEBENE IR  Reterénce Suibtaidd relative
resporEBYfsFisReesr R R Fa ki R R FEWare 6 *¢8 R Bfd 2.5
R, respeetivel) o THE Hagate relave tedyanse sBtamE et s ER Was due to
refractive imdexeedangestratween the mobile phase (FIBS-EP) and the sample
excipient. Thebrelgtive resgomsdforFIER2vER avahd T RULR BNt derds The
phospbhesttai 2B iSAvutilize s SO8T ARTPrhialicar odelf@)platesrcgated with goat
antiHERZRGRyatrki Aghasks | pOpbsM sodisimngprhanate b fieen pHnduemand
ingubatgeh L8i2iaeuis-at 2Gr 86 dhenyyalls: akgrblocked-with.appraxiaately 150
gl/welassavdilientfard-dhaurs.and hen ROplkiveihefstandards, controls, and
samples are-added.. the.minimum.dilvtion forovaiamiimar.3Ptissyeslysates is
1/40 inJoysis Bufieb mT!a%&aﬁ%&%@}i%ag%@gJ%t%@&%%mpé%ﬁgﬁaémgﬁpatgg2 hours

at ambient temperature with agitation. The wells are washed with PBS/0.05
TWEEENfa%ilA and 250 ng/mL of bio_ti,nglated anti- hos,EhotyrQ ine is added.
After 2 hourS e WaTE 4 Washad SRa AR episvid iﬁlfslii—‘ﬁllyis added.
AMDEXI S Pt AP BRE ISR Re) T K BolRane e iligate Wi iiiple
enzymE s STEHKE e S FraGiaic AR B HL EE the WdHE ¥t d5washed
and a tetrbrmkthiylubienZidiPrisn strate (TIWE rdaiatddd Ak athstéd i gevelop for
15 minutes beforg<eingestoppedistbeliiiphd SR driciadid. ThivatibérodEnce is
measurath [‘.jiﬁimg:aacer to be treated, as defined above, the severity and course of the cancer, whether the
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SPECTRAMAXIm plate reader (Molecular Devices Cow., Sunnyvale, CA) with a
450 nm filter and a 650 nm reference filter. The sample concentrations are
calculatedselativesd0 a nonlinear, four-parameter logistic fitafrasesenspoint
standard curve (Marquardt, D. .L Soc. Indust. App!. Math. 431- 441 (1963)). The

assay [2nge;¢ Jdmstéén@ r@mlme@&hyzgakc Fhsunitsae.ahikanHnitsmwhere 1 U
5 equals the, rgé'%usg f.P ol oJ]v) 10f M'a£%gen¥%r9§£n$s%%§w &d,in a SK-BR-3 cell
lysate contamm r§% d %e oweer limit of the assay.was set to 1
U/mL and wAS'YBHRET By the fgs\?v(ér imit of detection. Brecision of the phospho

HER2 BT IEATHAY P%a%'?)ﬁff?ﬁ?éﬂdhéﬁaé?”fﬁxemgf‘m g gt Bétgﬁ%serﬁraf ibn was

re-AssfbyFftsen AR e At RE 8 Sy Semg Shisre B At d By d&tértiding the
10coeffeiertoivEtation-tEVY- gk HERZATY PRESTCBR Y BRrPREAIEH! three
differefitsley elgo TG SKER 8 oettlipsate (e diln &8 Gobitairr HERD fedels that
represgatiheslow, middle, and high ranges of the assay standard curve. After the
Standard Materakeenceniratiamwas-tehassigriedtheidtigh-Gonteol was not within
theshigh rangephthe.assay.standard,ouwue, therefereaBTdiddissue lysate
control was-diluted.to fallwithin.the hightange.dhedysates ek ware.run as
assay Gontrols,weteanalzad Laindupicale;Qvekadays o/ ganirol data were
imported intg %TNVS%%DWFE%@Noéréémt%ahyr%a NN (%%’I}lb@%%@%ﬁ?é‘iﬁedand

inter-a say St nc eV|at|on “The CVs were calculated as follows: 100 x
(Standar(f ]Béwatlogg16 mean contro] value 2)20The intra- assa prefchsmn CVs were
40k 4%, 398" RAPTORF6 P HE BT A7 HSGH KAid “Bnd Low controls. respectively.
The inf&f °é§’§f§%ff%“ér§f&wfé\?§%@f8°éw IR R B8 AT, High,
Mid, afd TBRFEGH TSR &pectively. During the development of the phospho
FIER2 ELISACcaSKBRIEENAraate s diitaeitd 279 4630 @ntr 74°1 1/mL in
neat MDAFES ¢ et hysete o e darmp ewerdidilate d wriyisdafferds et itaining
SKBR3utER2  yrtomaiiitainmiconstantdeveiobHER 2IpTytroudghout the
entire didytientsedesiwhiematsceffecttrare:tiluted:outdslherdittiomseries was
analyzegd:in the Phospho HER2 ELISA and compared to SKBR3 HER2/pTyr
without MDAZS8:1Q Wetermine tecaantRercanhracoxermwascalauated as
follows;, 1 0Q X SKBER, HaR2R TikLlildte chif:M P AMS3:m30 SUCHR B HER2/pTyr
d"%edewnlp%%@m&g& Accol18 &Qﬁ%ﬂ%ﬁ&%&dﬁﬁ@éﬂ@ﬁﬁ@@&A_@ry at the three

levels in the Ipsence. J%Qﬁgz% Gel jl}{gaggér reyealed the matrix significantly
enhances recovegy iy sample dijyfions | betean eat and 1A atihe, L. 71 LimL

level, with 1 I?ﬁ yr recoveries between 1 oand 127%. Matrix mterference

was n d?hbkb% é r,\g; éaa gﬁugab} is mml én\':/de ad: dose 1 llé)mde nn§ albymre i 1?.318}% is
demon@ﬁ&ié&?ﬂ”%&??é@é%@%‘ﬁb@%ﬁ@Gmﬁﬁﬁf‘ﬁs8?0‘7% 1&VEF e ting at a
saffpléneifities Yo 171 it erdc Biffabot§drian and BT474 tumor lysates were
serially dilut&@itsdsFBTalireiaysisiBirife parbe saraiRd g = sngle ant-tumor agent, the

patient is optionatly {reated with a combination of the HER dimerization inhibifor, and one or more

chemotherapeutic agent(s). Preferably at least one of the chemotherapeutic agents is an antimetabolite
chemotherapeutic agent such as gemcitabine. The combined adminisiration includes coadministration
35  or concurrent administration, using Separate formulations or a single pharmaceutical formulation, and

consecutive administration in either order, wherein preferably there is a time period while both (or all)
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in the Phospho HER2 ELISA. The starting dilution for the BT474 samples, which
were analyzed during development, was 1120. The ovarian lysates were analyzed
after the &tandardsMaterial 5concentration was re-assignedcThestartipyg dilution
for the ovarian lysates varied according to expected HER2/pTyr concentrations.

The PEIGELL tergs s:%rgaﬂng%sf)pghm ﬁ‘qeq %Hggi@a %@Hﬁ%s WEH Gh h%t@&a%dtmgﬁ&ﬁf—aﬁm ple

dilution lineant y, was « an%yé%?g;e@urgugmﬁmmlo@sqemmmrogmg&teg Result
value - fowest orrecte&’ Result val uee) 10@;&1 raﬂg‘gmaam gtﬁ\ﬁgt and lowest

CorreCta g REEG Vs e betweefgétr%;gr?nda %er%rt}%%% of OV&I’(I}?}.% tissue lysate HF8198
were CHTRESrE SR A e A B S PR e T TED TGS T 1/350 Percent

differetEEs RO\ ARRATHSS S TS ATCIEY S WY £ 41es |°afi*8% Atm‘%?ﬁ‘@e %\tga dilution
of eithetingspi: Jreutirsrtd 280 PeiER ArsifEre HEBE 16T e aining ovarian
tissue dysates werercalcinatedestartingrat sraifeiorrgetRer 1o 140, to
deternineitiie: mimisumnddilution as welcastsJesgitredifraarity dfadilution.

The difierencesdondherBitdz4didilutiion serieswrangoafrom #9%4taid2d%. The
differepces oy HEEL930,amaFHR7ZOR4-eliltion series starting at a 1/10 dilution
were 43% and 38%nfesneciively.i hediffarences foraiF 8187 wered23: 8%, and
5% for dilytionsesiss: siartingatd/320uH-h6Q0 ARt 2 30 saspactively. The

diffore e 1oL ML SBWRES ki ARG aL AR SEries.siarting at

1180, 20160 and 1320, Lesneclivelt, oo ElRICEN Alleienl ayatian dssue
lysates were analy din the g‘ o R2 ELISA after the S‘taagqu\{g Material

conceAtEHEH Wa 1?“8 anged: ‘({=§‘se"”wer€(3:‘e G?té 13@ 316?%‘6 from 1/20 to
1/160. gffﬁ’éa‘g‘ﬁnﬂﬁf%EWaléli_"‘fﬂ“gtmdi/?%fsali ee“ PG Saniples Were 91(R at a 1/40
dilutior Sy ER SISO h Sa L EBIY f‘éx?él%“%? ‘H”E*ﬁ’i?k FSF at 1/20 and 1/40
dilutions and ¢hésanplia ﬁﬁﬁ“?%é%‘éiﬁi‘rélﬁI@‘I’émﬂﬁfﬁ‘gﬁwﬁ“ﬁﬁg&b ¥ 1/80
dilutiorh-Tiveidittarences forsar phey thatoraerpfeasirasiétérsis st HER2/pTyr at
1/20 andobidOditstionsrangedfrond 6%t Sassovitirtireeaiserenct&mples
with difieteneesdessithan208nTheroncsamplerthethadtireastirdble fevels of
HER2/pEys-wRitora: 8@ diltions semple:Ebi 7#93%y haddiferencesiohkd 8% and
4% for Gilutign.seriessiaring.abli20and-1440; iespectivelynBdRertizimab and
trastuzymah,were-apalaed inhe.phosphe TRt imdeiasmine if these
thetap é%&é%%éﬁ‘tﬁ&!?!@mﬂ}%&@iﬁ%iﬁ&;%@&@ﬁﬂBate@btﬁq@@n&amﬁer@uons ranging from
15to0 O O 0 ng/mL in hereguli |le§ggpulated IVICF7 (MCF7+) cell lysates

flC aEeris l'ﬂﬁé

contairing U 4% Ul HEREIDI, . DUTng syslopment,celand ssue

lysates were St jecte our ¢ 1%: €s.0 of reezing.a %Orte lawing “%etggqg}pe the
effectsa&‘f‘t‘éﬂr‘ﬁﬂff@fa‘ifu?’émmi G Erozen SRBRS Coll lysate and T474 tumor
35Iysaf?§‘%xi‘é‘i’@"fh%i%ésd“ﬁflﬁ‘m’8|8rr‘?tlf%%6’§b%‘iﬁ“r’@ SR SRR ysate 10 gL were
reffoverrame el Adeir F7es: ?@GB?Hﬁﬁﬁgﬁﬁ?ng%ﬁ@m%égﬁcﬁs 4V Biluent.
The redi&inirepiysstes-freresf| sshfroFEn AR XS Bremy e fiethanol and
thawedusigaineTestsaiaplesameriéronee agairr FEFFeUe cRaReHTatES T ASgay
Diluent{fiest-fyeszeihawicysieshgdheHlashfrer z eidimwdrtfsampldrenllection
proceduse WasHepealeddwice iaahiainsampies-fromntiversetond-amtid
fregze/thaw cyglesddx aRd.3xtaspeetivelyy:kkilsietisamples wener assayed in
the phospho ILER? ELkSAg determingHERARTErecQver/with respect to the

"fresh” sample. The "fresh" sample is the sample taken from the initial thawing.
Recovery of SKBR3 1ER2/pTyr for Ix, 2%3 and 3x samples were 104%, 109%, and
113%, respectively. Recovery of BT474 HER2/pTyr in sample 314A were 99%,
103%, and 99%, for Ix, 2x, and 3x samples, respectively. Recovery of BT474
HER2/pTyr in sample 365 were 111%, 96%, and 1099%, for Ix, 2x, and 3x

~mararndlAacs rAaciv sty s~ s




The Lower Limit of Quantitation (LLOQ) was set as the average concentration of
the low control, 1.35 U/mL. Because the low control is included within each
experimend -étdssasaeliable indicator of the lower limit to whiehrsamplesssan be
accurately measured. Therefore, the minimum quantifiable concentration in the

phosppg, HERZ ELISA is,the. QR miltinlied-hyhe nisisume18sample dilution
(L140), Of il SICliSion 1 20SUiNE: 20, AR LRI LI Aigs developed
o measure HERZ2-associated tyrosine phosphorylati , 1),in tumor
tissue TabE" FHE BROSPRS” éﬁR%slﬁﬂ g%a%m%%&%%%%&%&%ﬁv%t?d own to
1.35 11 iR I G LT ERTE @ohcentrahon of B4 UlmL. where 1 U is
eqiial TERRERSEHGPB OSSR 2T Bifo SRE FEH8UIE 5 8K 13R-3 cell
lysate eortabmire 597 PePiatalritRRzlThE pHESPRGINERD ERT S A GMbnstrated
good prevision at-foulolevelghiPtiesidtr avaslalf DrEGEItH CrEWere 49889, 3%,
and 11%e;ifertheiBT.4pdstissuel ydatescontialard thedtigh? MidCEhdd ow SK13R3
cell lysatencnniolsi-aspeaiivehybTieinier assay B esisien SWswsre 5%, 6%,
5%, andsR5A%: RnihaBT4r4 fissuadysatecontialan.inedligh »Midmand Low
SKBRR £l ysate-SORtrals of @SRRECIMENkrapics, TNRIRNGSAROH BRZELI SA
demongtrated, gaod recoveny SEHERZPI-ReArgsence-MAES cell lysate.
Starting at.a 116, dilution,.[ecoveries (anaed J1em. A3% e, 120%. The ELISA
demonsirated hioh speclicy. as EGER, MERHI9Q F& ANAHERAAIG e door
cross-teact it e Dassay coat, ., HMman ovarian, mer,agd, 41474 mouse
xeRograitIMOF el y2atsa ere tised to analyze linearity of dilution and
minimum safipfaifiole T REatersiss S S Euton-Cor rece%‘%(teotfﬁ\ylgé(iuieeén o the
BT474tarierHsates gt idm -9% to 12%. Out of the seven ovarian lysates
that had me¥surSblefdvais GriTERpATTr 4t Arpoeartrtraty Bitatshe By three
had diffierencts ekt brroeod mohiledirelit 33 6T e Had differdlices less than
orxsquahie23¥itthednensamipidithit ad fricasuraire teverslof HER2/pTyr up to
a 1/80 iglikutionesampiaidd 3 ynhad e tifterence: of 404hfaridildtionaseries starting
at 1140:Alkefithmahave;samples dignothmeet ten<RO%iCrterianat @minimum
d||Ut|0rE£Afn§l;éZQ mﬂ:]%t&ﬁeaggﬁ@iﬁﬂhﬂémMHAsm@@cﬁﬁlﬂﬂﬂﬂ awlubesd/4@oNA The
BT474 Jissug.lysates and human ovarian tissue lysate samples HF8197 and
HFE8198 had.high measurablalsyels ALHERS T ardikeauitedsitignsdetween

1/80 to,1/32Q to fall within, tae SaHanilialive JAnasRtINe A3sRY. theB T474
samples and sample Igllf%%Q? which had the highest measured HER2/pTyr

herap: - 1 tibodes. ; . .
concentfatonswithin the human ovarian tumor tissue subset dilyted linearly

; hes 1o getil nucleic acid {opfionally contained 1 & ve .
throughout thE&TRiTE BELAYFIARGe” fit contrast, sample HEFS198 dji ted nonlinearly

as the BEPERIER 16T ATUHEA RER S/ BTy B ALERABRE Monotbhically mcreased

thrSugHe Btithies salay it o Apprdal to e aral a7 est thetish® thskBra
cell lysatessabjocteitocthrce foeyenhaneyeled tehis st Sty very good
recovenmiBER2/ T wiractveiserany Soefropt 204561 YT3BIIETPESHETt to the
same freshiy thawed:samaplent (sce. FWO.- Bl tu ol iySates ieére. diso stibjected
to three.figezelthaw: eyales ol Bddéh phospliss HE RETetoeeyrarged:from 99% to
103%. EAER2(pTysaconanyd am Bhdéd-rangachdom: 965 ter k1 19 Taerefore,

temperaure;cYsling AResHaLaAPRRAL i9: eifestnRASARO.HER 28G5 he
phospho HER2 ELBA does not demonstrate any interference from either

pertuzimab or trastuzumab. 64



EXAMPLE 3 GENE EXPRESSION PROFILING FOR DETERMINING HER2
ACTIVATION 20 This example shows how HER?2 activation can be evaluated by
deterrnining:genesexpression profiles as an alternative to determiningisiER2
phosphorylation directly. This profiling may be done on fresh, frozen, or

formalin-fixed, paraffin-embedded, Quariandumen.shesimens.bubpieierably the

latter. Qvarian cancer specimens treated with pertyzymab, were.Rieted for gene
expreéasf%ﬁ] Usi atez%ec %Ig\??\/lméToﬁlfg(r) rrdcrog]lrray analysis perforbmed acgordlng to

the m&ﬁu%éfﬁ?ers instructions. The mlcroarra%/ expression data wa Flyzed to

identify genEPAtEEMEERICH WO tEr 8" S e SEa Vehn e HERYS = \osphorylation
status ' REHTICABIg o dpatters BHieThEt- wiskpe ﬁ?ﬁ%?%"“’“%‘ﬁ“rée‘i%f”\t}aesfd e levels of
expressitniphEGIER mHERERERS same R s @W&éﬁ?ﬁgfﬁké’fﬁﬁ?ﬁﬂ%bre also
positivie for HERS phosplbry katisn hThdasorietatio i i aspuSitheEe §hesfthe six
HER2sqhasphondation pesitive: cases-30andinorienof fhéeFIEMR2 pAvdpliorHation
negative:cases-wekeqredictac: pasitiverusipigyanigrearrayieipressiidata as the
basis fnihe.algakitRmac: willRsReERE, analy sisphedistionafitERRake,
phospb%ﬂrcx lalign-siatuswas achievad:by Hsing: a-singlegene Bikycnarmely
betacglifif n&unﬁ ?&Hﬁfi&ﬁ@ asphenvlation nasiivedimarsibadadbetacellulin
expression, Mg\{fg {1 te gl%ﬂé 892N HURIRG MICEOALTAY LXAEESRIQR.HAay 35A
second et g 8205 ae(r%ag;g@mwantmamge@l i polymerase

chain reachng g& was use olval date, and was compared with, the
microaray Gat i?;r Fﬁ”fﬁ“ “Would be 3 pre egenéaéj ‘method for mé)%l?s%]ng gene
expres¥igithifle ?ééﬁﬁﬁgﬁglﬁt(]gg%%ﬁeeﬂéc’vg fabla in a clinical setting. Diagnostic
technology platforms are already established for this method. gRT-PCR was
performed a¥-deditsé et MaEidhin et al., Am. J. Patna 164(1):3542 (2004); and Ma
et al., Cancer-CEHE00TELE (2 004) " RIRIAGEE X HE ST G THZ8H dvarian
tumors using.cowligroialpavaila bleS4aRnts RY BidgeR) Valencia, California.
Primers andspiislag sdanEhQMANTEGRT-PCR analysid®weid®designed to give
amplicon lengths of about 100 basesmuriass. Transefipts.wefe quantitated by
gRT-PCR usiag a TAQMANTm instrument (AppliedBioSystems), with expression
levels of thegst genes normalizggdterthese of themgference genes. The "house
Icezseping genge GUS was selecigdagthe.gontrol gepe pesause of its low
variance a”iiut%g'} XPS 3@9@&%&&9@}meefo%mﬁﬂme}m&ge;g%b@y@ an

algorithm was Jevelope ggssm Qn.0ene SpEsSIoN.piofiing.date.of tumors with

known BERZ SHoSSHoRyTatioh status by ROSA. A tumor is deemed positive for a

gene expression proflle associated with HER2 ;l)hosphorylatlon that has

betacellulin or amphlregulln and HER fon at themedlan orabove and/or
T TEIVET, TUZVBAAR IS ADRYVANCED, BLHIRAL LU 3

EGFR and/or CLEDO

of betac@RNRSEIAEAREI G AN FHE BOLE 08 HERP AEEL AHONSEA
tumors with pﬁed«l@tﬁdcph@gphmyIamomﬂ@FHERIZCCWIn@ﬁ§ %”Iﬁ‘if‘ﬁéﬁ q?vaﬂfa“Use of a
HER dimerizationrinhitbitor cangrising-an antibo dytivatdoinds: tgaBbriain H of
HER2 exiracellvlandermainand phibiis mbREdime iation o Rgens called
heterodimarization indhe-manyiackie ehamadicamentiosexiendingdtime to
disease progression £LTRMESW¥ivakin a human cancer patient, wherein the
cancer is selected from the group consisting of gastric cancer, stomach cancer,
ovarian cancer, peritoneal cancer, fallopian tube cancer, metastatic breast cancer
(MBC). non-small cell lung cancer (NSCLC), prostate cancer, and colorectal
cancer, and wherein the medicament is to be administered to the patient with a
second therapeutic agent comprising trastuzumab, erlotinib, or bevacizumab. 2.
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6. The use of any one of claims 1 to 5 wherein the antibody is an intact antibody.
7. The use of any one of claims | to 5 wherein the antibody is an antibody

fragmenteomptising an antigen binding region. 8. The usecofuamyseaeof claims
1 to 7 wherein the cancer is ovarian, peritoneal. or fallopian tube cancer. 9. The

use of Claims%wéagn@&nékb@e@mgﬁeai&ead&@am Jefacton, OrfesurieMovarian
cancef, 1§ ﬂI!;L@n %JZ%E&HE/E&%Q“QL%QEEEI@ Qehersinhgamedicaeent further

comprises a agent selected from the group consisting of
chemoé?k(%%g) 5 gﬁctgllc a%ént f—IgR g(ntlbod %nE{? ydlrecteq amstg

associated AFGGER antRGTmonar comt ]ou Cardioprotectant Ec‘;’i/1 okvlyﬁeeS
EGSER‘i%i‘i’Q’étFée&aéli‘d@gl%ﬁ%“‘t“aﬂé‘]’éa’éf’f 6%13@‘@n’°fs oeé‘f?]“ee HALHFBISE cox
inhibitd#*Hon-steroidal anti-inflammatory drug farnesyl transferase inhibitor,
antibody thatbirsssoree fetatvpistefireA 9252 MERZY%ccine, HER targeting
therapy, RakarraRiniBitori fipgsomat oo ribicin riop otec dopstaxane, dual
tyrosine:dinase dndibites, [dr K286 p-BMD7PBTERD medicamelERhat-tredisehausea, a
medicamanithat prexentsier freateskinFasher standar t-agnetherapy, a
medicamgnldthaitieatsoupreventaudiarrhea, a body temperature-reducing

medicament.3nghaREmalaReietic.ar W R RGOl bl of @ M 38.0f.claisacd 0
whereipthe third thgrapeutic agent is a chemotherapeutic agent. 12. The use of
claim 11 Whereln the chemotherapeug&g 9o s an anlimetabolite chemotherapeutic
agent. e use of ¢ j 2 wherein the ea&ntL?megalgoJJte chem 5her€;lar1)1 utic

sehn amoglii epatxe:nts are provid ign age was ears
agent is gemcit abine he Use of any one o claims 1 3 wherein TP IS

extendad 1% FhE S8 5 aRy one of dlaime 1 0’ {ﬁh vl\]/jhgerré%m urvival is extended.
16. Use of airalfii ey cBrpHs RGThe AREBR gt SRa VAN EBIE heah amino
acid &GRS BB RT RGE P HhY ‘H“ﬁ“égsﬁ%@fg TS}‘ iﬁdﬁ\dé"?r‘(h‘?l%‘f%{’cture of a
medicarrentofer Bsaéifding time to disease progression (TTP) or survival in a
paient with Biaranperitorrstebr fall bpithofatersanceriyrerein the tdhcer
display$rlfdiRRdaetivétion (SBhdswwwherainfith . madicBinentisttobeddhifistered to
the patieptwithv-a seesnddhe rapstitic-dgenticomn prisingirastvzurkalbizellotinib, or
bevacigumaabvedituidserehamantibody comprising the prariable lighi-andvwariable
heavy @mine-acid Sequences.iyaR HsNos ra3anskdwiaspectivalymang a second
theyapeptis; a0entcomRLsiNg.iRsiuRMmab aHotinib. QL beMacizumab in the
manufactur%ﬁiﬁcmm%&mgrgaﬁgﬁs ingfimedadiseasepipgression (TTP) or
survival & PlsOLNINQYRHIAN. RELIonsRl. AL IAURPIRA LIPS £ARGRL. Wherein the

cancer dIS SHER2 ctivation. . %1 g one fC|I gjplor 17
whereﬁwﬁ?ﬁg arllt Yﬁgrc?at |sgane%6t%zgurlﬁna §LI P ngfjsaé SS ré{’r‘?ld 58 almfs 16 to 18

wherefli"ti8 PaLES f"ﬁ%ﬁsmc‘f VARAR cancer” 5™ he use ot aﬁeeoﬁe of claims 16 to 19
whirein the &ﬁécﬁ‘f‘ﬁ&%""‘ﬁ(ﬁw&&f}e‘i’gﬁﬁ&owkéf?’@%ﬁﬂr@ﬁtwéé‘ﬁté?ﬁpfl The use of
any oriétgferalhecd6ita 20 WHR IS theedreamshttaiidr comprises a
chemotherapretriechganion9R cope! gswed b elairr R Wheiin the Chedistidrapeutic
agent istaspand metabdhite-chemotierapetitic #gent2!1.93.The use of claim 22
wherein the @atnei-holitechemothe rapetiicagentisigemoiabingyal of

35  pHERR2 positive patients treated with pertuzumab appears superior to survival achieved with topotecan

{median survival 43 weeks) or liposomal doxorbicin (36 weelks).
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24.Use of an antibody comprising the variable light and variable heavy amino acid
sequences in SEQ ID Nos. 3 and 4, respectively, in the manufacture of a
medicameatd@mnextending TIP or survival in a human cancetrpatieatpsyherein the
cancer displays HERZ2 activation, and wherein the medicament is administered to
the patient with a second therapeutig ageni.comprising trastuzumab, erlotinib, or

bevacizumap, 9 C%E%n%e@c&mﬁ'Q%@l}’t&&’ﬂé‘&)r@&@&é&%&&@%@@fé@@ 454l variable

heavy argelip tgbggose-re?%clfl ei(%uezgnllzﬁ]) hae Q\fﬂy mbagvcmvfed r[*}gtcﬁé I’§_§ ct?n%nltvga 1 af:nd a second

therapeputlc ag ent comprisin ras uzumab, er Otln evauzuma |n the
ety w1 Osmv R2 s zs ldg(fl C?nc:ed Ilﬂ"lji’jand smv;val efﬁTacH
manufac re o camen or surviva a uman cancer

patie nf“\’/{?ﬁté?éi’rfﬁ%‘*c‘ﬁﬁgéftﬁi% pﬁg%%LPE‘P?f“éEﬁ%ﬁ%?ﬁ S ERTE T thg <110>
GENENTECE TRIETBERYINC RPRITK P RO KE PSR ST EPEer /1 'e1pes>
EXTENDINGTAE TSI SEASE PROGRESSIONORBURVEFARIZH] CANCER
PATIENES <130> P2206R1' <150> US 60/655,277 <151> 2005-02-23 <160> 22
<210> 1 <211> 107 <212> PRT <213> mus musculus <400> 1 Asp Tim Val Met
Thi Gin Ser His Lys lle Met Ser ThriSemvial 451015 Gly Asp Arg Val Ser lle Tim
Cys Lys Ala sepifmigrAcpivial Se¢:203530 ievely-Malmlas TipvEyid@Ein Gin Arg Pro
Gly Gin SerR1QokYs:3n4Q4R L gLkl He T SekhAlamsekdytAte. by Ehr Gly val
Pro Asp,505560.A18.Phe. T Gl 6. Gl SeL Gl ThLAsa.Rhe, Thilhe, Thr lle

the assay used to determine HER?2 activation in the patients treated in Example 1.

15 The phospho-HERZ ELISA was developed to measure the concentration of HERZ-associated
tyrosine phosphoryiation (FER2/pTyr) in human ovarian tumor tissue lysates. The assay wiilizes
COSTAR™ 96-well, half-area, microtiter plates because of limited sample volume. The coat antibody
is an affinity purified goat anti-HER2 ECD and the secondary antibody is a biotinylated murine
monocional {clone 4G10) specific for phosphotyrosire. The reference standard is a SK-BR-3 cell

20 lysate with an assay range of 132 U/mL. One unit equals the amount of phosphorylated tyrosine
measured in a SK-BR-3 cel! lysate containing 277 pg total HER2 as determined by the Total HER2
ELISA (Total HER2 ELISA). The ELISA uses AMDEX™ streptavidin-HRP for detection and TMB
as the substrate.

Materials

25 1. Standard Material, SK-BR-3 Cell tysate 1,056 U/mL HERZ/pTyr
2. Comtrol Source, SK-BR-3 Cell lysate 1,056 U/mL
3. Coat antibody, goat anti-HER2 ECD 9.6 mg/ml.

4. Secondary antibedy, biotinylated murine anti-phosphotyrosine, clone 4G10, 971 pg/mL. (Upstate
Biotech Cat #16-103)

30 5. AMDEX™ Streptavidin conjugated to HRP (SA-HRP) (Amersham Bioscignces Catalog No.
RPN4401)

6. Substrate, Tetramethyl Benzidive (TMB) Peroxidase Substrate (Kirkegaard & Perry Labs [KPL]
Catalog No. 50-76-01)

7. Coat Buffer, 0.05 M sodium carbonate buffer, pH 9.6
35 &  Assay Diluent, PBS/0.5% BSA/0.05% Polysorbate 20/0.03% PROCLIN 360™, pH 7.4
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657075 Ser Ser Val _Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin 808590 Tyr
Tyr lle Tyr Pro Tyr Tim Phe Gly Gly Gly Tim Lys Leo Glu 95100105 lle Lys <210>
2 <211>43%sad23 PRT <213> mus musculus <400> 2 GkeVabk@imdeo Gin Gin
ger g:y Fr’]ro Glu Leu Val Lys Pro Gly 151015 Thr ser val Lys lle Ser Cys Lys Ala
er e Thr Phe Thr 20{%5 9 Asp.TY, LAY 6LASRE
Br Tis- / %M ﬁ)%@l%ﬁﬁ'@i@)@er His Gly
LVS Ser L%n%?ﬁf%%%if»: elThr( AsPValASHRIRASR:SeR GheGhrser lle Tyr
0556 ﬁ%ﬁm@é@zléﬁﬁi)lbﬁhk-%&ﬁlyu&}ésfﬂm Seid ea.TimdabAsp Arg Ser 657075
Ser Arg lle Val Tyr Met GIu % ys1se1£ulffeo Thr Phe Glu Asp 808590 Thr Ala Val

ple, Stagdard, and C utro
Tyr Ty CS% ISR Arg Asn brd Ser Phe Tyr 95100105
MDA-468 (ATCCH HTB- 132} HERZ Fapression level: None. Tissue: human mammary gland,

breast, adenocarcinoma

12. MCE-7 (ATCC# HTB-22). HER?2 Expression Jevel: O (normal expression levels of HERZ).
Tissue: human mammary gland; breast; epithelial; metastatic site: pieural effusion
adenocarcinoma

10 13. SK-BR-3 (ATCC# HTB-30, Manassas, VA). HER2 Expression level: 3 (high Jevel HER2
overexpression). Tissue: human mammary gland; breast; metastatic site: pleural effusion
adenccarcinoma

14. BT-474 (ATCC# BHTB-20, Manassas, VA). HER2 Expression level: 3 (high level HER2
overexpression)
15 Tissae: human mammary gland; breast; duct; ductal carcinoma

15, BT-474 Tumor Lysates. Mice were inoculated with BT-474, After 2 weeks fumors wers
harvested. Harvest tomors were homogenized to prodace tumor lysates

Preparation of Materials

20 Standard Material/Stock: The phospho HER2 ELISA Standard Stock is neat Standard
Material. The Standard Material was prepared by coflecting lysates from thres 2453245 mm cell
cultue trays containing SK-BR-3 (SKBR3) cells, which were 80% to 90% confluent. Cell lysates
clarified by centrifugation and the supernatant was collected. The supernatant is used as the Standard
Material.

25 The Standard Material was assigned a concentration of 1,056 U/mL so that the lowest
calibrator in the assay reporfing range would be 1 U/mb. One unit is defined as the amount of
phosphorylated tyrosine measured in a SK-BR-3 ceil lysate containing 277 pg total HER2 ag
determined by the Total HER2 ELISA.

Cell lysate controls: Cell ysate controls were prepared from the Siandard Material. Standad

30  Matenis! was dilated in Lysis Buffer to obtain HER2/pTyr levels that represent the low, middle, and
high ranges of the assay standard curve.

Tissue lysate controls: Tissue Jysate controls were prepared from the BT474 tumor lysates.
BT474 tumor lysates were dilated in Lysis Buffer to obtain HER2/pTyr levels that represent the high
range of the assay standard curve.

33 Coat sonrce: Gost anti-FIER2 BCD Stock T was prepared by diluting tbf: source material
(9.6 mg/mLy to 100 pg/mL in PBS.
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Phe Asp Tyr Trp Gly GIn Gly Thr Thr Leo Thr Val Ser ser 110115 <210> 3 <211>
107 <212> PRT <213> Artificial Sequence <220> <223> sequence is synthesized
<400> 3wspdlestein Met Thr Gin Ser Pro Ser Ser Leo Ser AtanSsoadeb#51015 Gly
Asp Arg val Thr lle Thr Cys Lys Ala Ser Gin Asp Val Ser 202530 lle Gly Val Ala
Trp Tyr Gin QAQM&E 5&&'%}4&@@@8 Y S 3RAQAR 60 Laude TynSerAla Ser
Tyr At T‘ﬁ e Tmm ﬁ,léd}é% LE5o %@!ln%%@??%ﬁmqféaepégﬁ GhwsterGhuser Gly Thr Asp
Phe : Leo el a %Zs %}Z}? %t?rar%gg cox%%é(t; IELQ rQ‘h tmy%a@ecP mhl)goﬁjf?al-rhr Tyr Tyr Cys
Gin G 808586 1y [ Thr P Gln Iy, Lhr Lys Val Glu
9510@%’@%?@"@?&“&51% el SR R R o
cross-react with phosphoserine or phosphothreonme
Specificity of goat anti-HER2 ECD: HER2 receptor activation initiates when receptor
dimerization occurs with other family members. Unless signaling is strictly due to HER2
homodimenzation, EGFR, HER3, and/or HER4 must be expressed within the active tumor. Each of
these receptors may be present in ovarian tissue lysate samples and could interfere in accurately
10 measuring HER2-associated tyrosine phosphorylation {(HER2/pTyr) if these receptors cross-react {0 the
coat antibody.
The specificity of the goat anti-HER2 ECD antibody was determined by surface plasmon
resonance analysis {(BTACORE 3000®, BIACORE® International AB, Neuchitel, Switzerland)., The
goat anti-FHER2 ECD antibody was imunobilized onto a CM5 sensot chip using amine coupling
15  chemistry. The sensor chip was blocked with 1 M ethanolamine-HCL, pH 8.5, and conditioned with 10
mM HCl Specificity was determined by injecting soluble recombinani EGFR (sEGFR) (Research
Diagnostics, Inc., Flanders, NI) and recombinant human HER2 ECI/human 1gG1 Fe fuston proteins
over the immobilized goat anfi-HER?2 antibody. The fusion proteins consisted of the BCD of HERZ,
HER3Z, or HER4 fosed to the carboxy-terminal 6X histidine-tagged Fe region of human igGl viaa
20 peptide linker (R&D} Systems, Minneapolis, MN).
Reference subtracted relative responses for sEGER, HER3-Fc, and HERA-Fe were —41 RU,
0.3 RU, and 2.5 RU, respectively. The negative reiative response obtained for sEGFR. was due to
refractive index changes between the mobile phase (FIBS-EP) and the sample excipient. The relative
response for HER2-Fc was 374 RU.
25 Methods
The phospho HER2 BELISA utilizes COSTAR™ half-ares (A/2) plates coated with goat anti-
HERZ BCD at 4 ugfml in 0.5 M sodium carbonate butfer, pH 9.6, and incubated 18-72 hours at 2°C-
8°C. The wells are blocked with approximately 150 ul/jwell assay diluent for 1-2 hoars and then
50 pl/well of standards, controls, and samples are added. The minimum ditution for ovartan fzmor
30 tissue lysates is 1/40 in Lysis Buffer. The standards, controls, and samples ase incubated 2 hours at
ambient temperanire with agitation. The wells are washed with PBS/0.05 TWEEN 20™ and
250 ng/mL of bictinylated anti-phosphotyrosine is added. After 2 hours, the wells are washed and
AMDEX™ streptavidin-HRP s added. AMDEX™ streplavidin-HRF {SA-HRP) is 2 polymeric
conjugate with multiple enzyme labels Hinked to the streptavidin. After 15 minutes the wells are
35  washed and a terametiyl-benzidine substrate (TMB} is added and allowed to develop for 15 minutes

before being stopped with 1 M pbosphoric acid. The absorbance is measured nsing 2
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<220> <223> sequence is synthesized <400> 4 Glu val Gin Leu Val Glu Ser Gly
Gly Gly Leo Val Gin Pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
Phe Thr Rbewkhs:202530 Asp Tyr Thr Met Asp Trp Val Argi@iruglasPresGly Lys
Gly Leo 354045 Glu Trp Val Ala Asp Val Asn Pro Asn Ser Gly Gly Ser lle Tyr
50556Q AR GINAN S, PRE YeGl g BB Bk @@sSen Wal AspuArgeSer 657075
Lys Agh ThELEQ.THLLAQ GiR-Met ASR.SL! LeRargMNalaiiAse 838590 Thr Ala
val Typ’;rl ASE ﬁa{{%ggeééym&e&n%xcﬁcg&%BB%TY&Q%QSQ;9# RheAsp Tyr Trp

El
oy R s S e e
-3 C8

equals the ameount o ph{)sphorylated tyrosmc measured ina Sk~ sate contaming 277 pg
total HERZ. The lower mit of the assay was set to 1 U/miL and was defined by the lower limit of

detection.

Precision of the phospho HER2 ELISA was re-evaluated after the Standard Material
concentration was re-sssigned. Intva- and inter-assay precision were evaluated by determining the
10 coefficient of variation (CV) of HER2/pTyr in a SKBR3 cell lysate at three different levels. The
SKBR3 cell lvsate was diluted to obtain HERZ jevels that represent the fow, middle, and high ranges of
ihe assay standard curve. After the Standard Material concentration was re-assigned the High Control
was not within the high range of the assay standard carve. Therefore, 2 BT474 tissue lysate control
was diluted to fall within the high range. The lysates, which were run as assay controls, were analyzed
15  in duplieate over 5 days. The control data were imported into STATVIEW for ANGOVAT™ gnalysis to

determine the intra- and inter-assay standard deviation.

The CVs were calculated as follows:

100 x (Standard Deviation) / (mean conttrol value)

20 The intra-assay precision CVs were 4%, 4%, 3%, and 11% for the BT474, High, Mid, and
Low controls, respectively, The inter-assay precision CVs were 5%, 6%, 5%, and 14% for the BT474,
High, Mid, and Low conirols, respectively.
During the development of the phospho HER2 BLISA, 2 SKBR3 cell Iysate was dijuted (o
22.9, 6.39, and 1.71 U/mL in neat MDA4GS cell lysate. The samples were diluted in Lysis buffer
25  containing SKBRS HER2/pTyr to maintain a constant level of HER2/pTyr throughout the entire
dilution series while matrix effects are diluted out. The dilation series was analyzed in the Phospho

HER?2 ELISA and compared to SKBR3 HER2/pTyr without MDAAGE to determine recovery.
Percent recovery was cajculated as follows:

100 x SKBR3 HER2/pTvr dilited in MDA46S
30 SKBR3 HER2/pTyr dilated in Lysis Buffer

The results for SKBR3 HER2/pTyr recovery at the three levels in the presence of MDA468
cell lysate, revealed the mairix significantly enhances recovery in sample dilutions befween neat and
1/16 at the 1.71 U/mlL level, with HER2/pTyr recoveries between 120% and 127%. Matrix

interference was not observed at any other level, Recovery between 80% and 120% is demonsirated in
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<400> 5 Asp lle GIn met Thr GIn Ser Pro Ser Ser Leu Ser Ala ser Val 15-1015 Ely
Asp Arg Val Thr lle Thr Cys Arg Ala ser Gin Ser lle Ser 202530 Asn Tyr Leu Ala
Trp Tyr Gin @bndiys Pro Ely Lys Ala Pro Lys 354045 Leu Leurlis:yreéda Ala Ser
Ser Leu Glu Ser Ely Val Pro ser 505560 Arg Phe Ser Ely Ser Ely ser Ely Thr Asp

Phe ThrLey Jhee.857Q 75,8658k kewiGinRro Glu Asp Phe Ala Thr Tyr Tyr cys
Gin Gin 808590, m%&umﬁn}gﬁg mps;mymeﬂm@@yn@a ElyeThs g Mal Glu

95100105Ie TVs <210> <212> [
A AT aé?i@mﬁ%o%oi?éﬁ R Wi‘@\“ﬁ@wﬁgéﬁnéir Ely
Ely EI)‘}“L‘@L?“\/@&’P’E?IW ‘5?6’7@1 ﬂaﬁirgyﬁ Iy SerLe f’?m 80 Ser cy S 7 afa Ala Ser Ely

Pf‘% TWW@"S Qs rer assigned. The starting dflutmn for the ovarian gfsates varied aco dmg 1o}
expected BERZ/pTyr concentrations.

The percent difference for the dilution series, which is an indicator of sample dilution linearity,

was calculated as follows:

100 x (greatest Corrected Result value ~ lowest Corrected Regult value)
10 {average of greatest and Jowest Corrected Result vaiues)

Percent differences for ovarfan tissue lysate FIF8198 were calculated starting at a dilution of
efther 1/80, 1/160, or 1/320. Percent differences for ovarian tissue lysate HF7945 were calculated
starting at & dilation of either 1/320, 1/640, or 1/1280C. Peccent differences for the remaining ovarian
fissue fysates were calculated starting at a dilution of either 1/20, or 1/40, to determine the minimum

15 dilution as well as assess the Hnearity of dilution.

The differences for the BT474 dilution series ranged from ~9% to 12%. The differences for
HF7930 and P7934 dilution series starting at & 1/10 dilution were 43% and 38%, respeciively. The
differences Tor HES197 were 2%, 8%, and 5% for dilution series starting at 1/320, 1/160, and 1/1280,
respectively. The differences for HF8198 were 72%, 349, and 3%, for dilution series starting at 1/80,

20 1/160, and 1/320, respectively.

Bighteen different ovarian tissue Iysates were analyzed in the phospho HER2 ELISA after the
Stapdard Material concentration was changed. Samples were diluted two-fold starting from 1/20 to
1/160. One sample was LTR at a 1/20 dilution; 10 samples were LTR at a 1/40 dilution.

Seven samples had measurable levels of HER2/pTyr at 1/20 and 1/40 dilutions and one sample had

]
Lh

measurable levels of HERZ/pTyr up to a 1/80 dilution, The differences for sampies that had
measurabie levels of HER2/pTyr at 1/20 and 1/40 dilutions ranged from 16% to 34%, with three of
seven samples with differences less than 20%. The one sample that had measurable levels of
HER2/pTyr up to a 1/80 dilution, sample HE7931, had differences of 16% and 4% for dilution series
starting at 1/20 and 1/40, respectively.
30 Pertuzimab and trastuzemab were analyzed in the phosphe HER2 ELISA to determine if these
fherapeutics interfere. ‘The antibodies were difuted to concentrations sanging from 1.5 w0 10,000 ng/mi.
in heregulin stimmlated MCF7 (MCF7+) ceil lysates containing 28,48 U/mi. HER2/pTyr.

During development, cell and tisste lysates were subjected to four cycles of freezing and
thawing to determine the effects of temperature cycling. Frozen SKBR3 cell lysate and BT474 funor

35 iysates were thawed af ambient temperatore. From each Iysate 10 gL were removed and diluted in
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202530 ser Tyr Ala Met Ser Trp val Arg Gin Ala Pro Ely Lys Ely Leu 354045 Ely

Trp Val Ala Val lle Ser Ely Asp Ely Ely Ser Thr Tyr Tyr 505560 Ala Asp ser Val

Lys Ely Afgﬂia@imr lle ser Arg Asp Asn ser 657075 Lys Asarfhmdsewsbyr Leu Gln

met AS Ser Le| " Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys Ala Arg Ely Arg

\T’a: E:X L&‘?TQ; ,‘Aléﬁ?ng 0! te.!‘?v%hﬁ%%fl’m@; 1122008/006334.95100405 Tyr Asp
y P ‘%‘2 1‘gp> s w%lél onc% a; am[;*emt?i' ﬁ? ancli cﬁutedjﬁg' stay%lﬁt;\q‘&rst 165%41‘1\?? 10

<212> ficial seq <
<220>C\£§éi)> "%%_%sg §?§>thib and saneugqg ceollectxon procedure was EBPB Te t@i%gt(l}% %ntheSIZed

samples from the second and third freeze/thaw cycles (2x and 3x, respectively).
3 Diluted samples were assayed in the phospho HER?2 ELISA to determine HER2/pTyr recovery
with respect to the “fresh” sample. The “fresh” sample is the sample taken from the inifial thawing.
Recovery of SKBR3 HER2/pTyr for 1x, 2x, and 3x samples were 104%, 109%, and 113%,
respectively. Recovery of BT474 HER2/pTyr in sample 314A were 99%, 1 03%, and 99%, for 1x, 2x,
and 3x samples, respectively. Recovery of BT474 HER2/pTyr in sample 365 were 111%, 96%, and
10 99%, for 1x, 2x, and 3x samples, respectively.

The Lower Lipit of Quantitation (LLOQ) was set as the average concentration of the low
control, 1.35 UfmL. Because the low control is included within each experiment, it is a reliable
indicator of the lower limit to which samples can be accurately measured. Therefore, the minimum
quantifiable concentration in the phospho HERZ ELISA s the LLOGQ multiplied by the minimim

15 sample dilution (1/40), or 54 UmL.

Cencliusions

A sensitive and accurate FLISA. was developed to measnre HER2-associated fyrosine

phosphorylation (FER2/pTyr) in tumor tissue lysates. The phosphe HERZ ELISA demonstrated

20 sensitivity down to 1.35 U/mL with a minimam quantifizhle concentration of 54 U/mL, where 1 Uis
equai to the amount of phosphorylated tyrosine meastred in a SK-BR-3 cell lysate containing 277 pg
total HER?. The phospho-HER2 BELISA demonstrated good precision at four levels. The intra-assay
precision CVs were 49, 3%, 3%, and 11%, for the BT474 tissue lysate control and the High, Mid, and
Low SKBR? cell ysate controls, respectively. The inter-assay precision CVs were 3%, 6%, 5%, and

25 14%, for the BT474 tissue Iysate control and the Figh, Mid, and Low SKBR3 cell lysate conirols,
respectively.

The phospho HER2 ELISA demonstrated good recovery of HER2/pTyr in the presence
MDA468 cell lysate, Starting at a 1/16 dilution, recoveries ranged from 88% to 120%. The ELISA
demonstrated high specificity as EGER, HER3-IgG Fe, and HER4-IgG Fc do not cross-react with the

30 assay coat.

Human ovarian tamor and BT474 mouse xenograft tymor tissue Lysates were used to analyze
linearity of dilution and mininum sample dilution. The differences of dilution corrected values for the
BT474 tumot lysates ranged from ~9% to 12%. Out of the seven ovarian lysates that had measurable
levels of HER2/pTyr at 1720 and 1/40 dilutions, only three had differences less than 20%, while six out

35  of soven had differences less than or equal to 23%. The one sample that had measarable levels of

HER2/pTyr up to a 1/80 dilution, sample HF7931, had a difference of 4% for dilution series starting at
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<223> Xaa is preferrably D or S <400> 7 Gly Phe Thr Phe Thr Asp Tyr Thr met

Xaa 510 <210> 8 <211> 17 <212> PRT <213> Atrtificial sequence <220> <223>
Sequenceds:ssynibesized. <400> 8 Asp Val Asn Pro Asn SecGiysiySer lle Tyr
Asn Gin Arg Phe 151015 Lys Gly <210> 9 <211> 10 <212> PRT <213> Artificial

sequenRe SRZAR S AR SEAUENRS it Sihesized rAl bR keu Gly Pro Ser
Phe Tyr Ehe Asp . Tvr 219, 584074Q.944 1> 11 <212> PRT <213> Artificial

m $3
sequence . L ] - .
The BT474 tissue lysates and human ovarian tissue Iysate sampies HFS197 and HFS198 had

high raeasurable levels of HER2/pTyr and required dilutions between 1/80 to 1/320 tc fail within the
5  quantitative range of the assay. The BT474 samples and sample HFE197, which had the highest

measured HER2/pTyr concentration within the human ovarian tumeor tissue subset, diluted linearty
thraughout the entire assay Tange. In contrast, sample HF§198 diluted nonlinearly as the corrected for
diletion HER2/pTyr concentrations monotenically increased throughout the assay range and appear to
platean at a 1/320 dilution.

10 SKBR3 call tysates subjected to three fresze/thaw cycles demonstrated very good recovery.
HER2/pTyr recovery ranged from 104% to 113% with respect to the same freshly thawed sample.

Two BT474 tumor lysates were also subjected to three freeze/thaw cycles. BT474 phospho

HER?2 recovery ranged from 99% to 103%. HER2/pTyr recovery from BT474 ranged from 96% to
111%. Therefore, temperature cycling does not appear to effect phospho HER2 activity.

15 The phospho HER2 ELISA does not demonstrate any interference from either pertuzimab or
trastuzamab.
EXAMPIES
GENE EXPRESSION PROFILING FOR DETERMINING HER2 ACTIVATION
20 This example shows how HER2 activation can be evaluated by determining gens expression

profiles as an alternative 1o determining HERZ phosphorylation directly. This profiling may be done
on fresh, frozen, or formalin-fixed, paraffin-embedded ovarian tmor specimens, but preferably the
latter.

Qvarian cancer specimens treated with pestuzimab were profiled for gene expression using

25  AFFYMETRIX® microarray analysis performed according to the manufacturer’s instructions. The
microarray expression data was anaiyzed to identify gene patterns which wouid be associated with
HER? phosphorylation status. Remarkably, a paitern emerged where fumors with relatively ligh levels
of expression of BGFR, HER2, HER3, and the HER ligand betacelnllin were also positive for HER2
phosphorylation. The correlation was positive in six of the six HER?2 phosphorylation positive cases,

30  and none of the HER2 phosphorylation negative cases were predicted positive using microarray
expression daia as the basis for the algorithm.

Tn a second analysis, prediction of HER2 phosphorylation status was achieved by using a
single gene only, namely betaceflulin. All six HER2 phosphorylation positive tumors had a betaceliulin
expression above the median, again using microarray expression data.

35 A second method for quantifying gene expression, guantitative real time polymerase chain

reaction {gRT-PCR), was used to vatidate, and was compared with, the microarray data. qRT-PCT
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<220> <223> Sequence is synthesized. <400> 10 Lys Ala Ser GIn Asp val Ser lle
Gly Val Ala 510 <210> 11 <211> 7 <212> PRT <213> Artificial sequence <220>
<223> sequeneeis synthesized <220> <221> xaa <222> box@2/80s/¥aa s
preferably R or L <220> <221> Xaa <222> 6 <223> Xaa is preferably Y or E

<220>w§1§ >a [?i%?&g'eg %&go?:{ %r< ng)é@@eﬁléggﬁf %‘[ﬁb%&ﬂ%ﬁtéﬁ sample available in a

clinical setiing. Diagnostic technology platforms are ziready established for this method. gRT-PCR was
performed as described in Cronin et al, Am. J. Pathol, 164(1):35-42 (2004); and Ma et al., Cancer
Cell 5:607-616 (2004, RNA was extracted from frozen ovarian tamors using conumercially available

5  reagents from Qiagen, Valencia, California. Primers and probes for TAQMAN™ gRT-PCR analysis
were designed to give amplicon lengths of about 100 bases or less. Transcripts were quantitated by
gRT-PCR using a TAQMANT™ instrument (Applied BioSystems), with expression levels of the test
genes normalized to those of the reforence genes. The “house keeping™ gene GUS was selected as the
control gene becarse of its low variance and high expression.

10 Based on the experiments noted above an algoritiun was developed based on gene expression
profiling date of tamors with known HER2 phesphorylation status by ELISA. A tumor is deemed
positive for a gene expression profile associated with HER?2 phosphorylation that has betacellulin or
amphiregulin and HER2 expression at the median or above and/or EGFR and/or HER3 expression at
the median or sbove. Alternatively, expression of betacellulin or amphiregulin alone can be measured

15 by qRT-PCR to identify tumors with predicted phosphorylation of HERZ.
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<400> 11 Ser Ala Ser Tyr xaa Xaa Xaa 5 <210> 12 <211> 9 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized. <400> 12 Gin Gin Tyr
Tyr lle Tyr Pro Tyr Thr 5 <210> 13 <211> 214 <212> PRT <213> Artificial
sequencema20%,5223> sequence is synthesized. <400> 13 Asp lle Gin met Thr
Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg Val Thr lle Thr Cys

Lys Ala ser Gin Asp Val Ser 202530 lle Gly Val Ala Trp r Gin Gin Lys Pro Gly
Lys Ala Pro Ly§ 384045/ % rll_zéﬂoﬁélwpécéfnﬂlﬂ"%? P?%‘éhﬁ*ﬁ“‘fﬂ? Gly val Pro

Ser 5055B0main li of HER2 exiraceltular domain and inhibits HER2 dimerization or
HER heterodimerization in the manufacture of a medicament for extending time
to disease progression (TTP) or survival in a human cancer patient, wherein the
cancer is selected from the group consisting of gastric cancer, stomach cancer,
ovarian cancer, peritoneal cancer, falloptan tube cancer, metastatic breast cancer
(MBC), non-smali cell lung cancer (NSCLC), prostate cancer, and colorectal
cancer, and wherein the medicament is to be administered (o the patient with a

second therapeutic agent comprising trastuzumab, erlotinib, or bevacizumab.

2. Use of a HER dimerization inhibitor comprising an antibody that binds to
Domain Il of HER2 extracellular domain and inhibits HER2 dimerization or
HER heterodimerization and a second therapeutic agent comprising trastuzumab,
erfotinib, or bevacizumab in the manufacture of 2 medicament for extending TTP
or survival in a human cancer patient, wherein the cancer is selected from the
group consisting of gastric cancer, stomach cancer, ovarian cancer, peritoneal
cancer, fallopian tube cancer, metastatic breast cancer (MBC), non-smail cell

lung cancer (NSCLC), prostate cancer, and colorectal cancer.

3. The use of any one of claim 1 or 2 wherein the antibody comprises the
variable light and variable heavy amino acid sequences in SEQ D Nos. 3 and 4,

respectively.

4. The use of claim 3 wherein the antibody is pertuzumab,

3. The use of any one of claims 1 to 4 wherein the antibody is a naked

antibody.

6. The use of any one of claims 1 to 3 wherein the antibody is an intact

antibody. )
7. The use of any one of claims 1 to 5 whereln the antibody is an aniibody

fragment comprising an antigen binding region.
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 Ser Ser
Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590 Tyr Tyr lle Tyr Pro
Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu 95100105 lle Lys Arg Thr Val Ala Ala

Pro Ser Vgl Phele.Phe.Rig.Rrol 011512056 AsR.Glu, Gin,Leu Lys Ser Gly Thr
Ala ser val Valle%ygx,ﬁ %ﬁu.125130135 Leu Mn Asn phe Tyr Pro Arg Glu Ala Lys Val

periLci

Gin Trp Lys Val 14015’5%8%%%’%%\ Ala Leu GIn Ser Gly Asn Ser GIn Glu Ser Val
Thr Glu 155160165 Gin Asp Ser Lys Asp Ser Thr Tyr Ser LOU Ser Ser Thr Leu
Thr 170175180 etiSéttips AbarAspeFyrGlustyselisdiyeddal Tyr Ala cys Glu
185190195 ViakiThrribdisa@én Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn
200205210 Arg Gly Glu Cys <210> 14 <211> 448 <212> PRT <213> Atrtificial
Sequencelﬁzzgﬁe use of any one of claims | to 9, wherein the medicament further

comprises a third therapeutic agent sefected from the group consisting of

chemotherapeutic agent, HER antibody, antibody directed against a tumor

associated antigen, anti-hormonat compound cardioprotectant, cytokine, EGFR-

targeted drug, anti-angiogenic agent, tyrosine kinase inhibitor, COX inhibitor,

non-steroidal anti-inflammatory drug, farnesyl transferase inhibitor, antibody

that binds oncofetal protein CA 125, HER2 vaccine, HER targeting therapy, Raf

or ras inhibitor, liposomal doxerubicin, topotecan, taxane, dual tyrosine kinase

inhibitor, TLK286, EMD-7200, & medicament that freats nausea, a medicament

that prevents or treats skin rash or standard acne therapy, a medicament that

freats or prevents diarrhea, a body temperature-reducing medicament, and a

hematopoietic growth factor.

11, The use of claim 10 wherein the third therapeutic agent is a

chemotherapeutic agent.

12. The use of claim 11 wherein the chematherapeutic agent is an

antimetabolite chemotherapeutic agent,

i3, The use of claim 12 wherein the antimetabolite chemotherapeutic agent

is gemcitabine,
14, The use of any one of claims 1 o 13 wherein TTP is extended.

15 The use of any one of claims 1 to 14 wherein survival is extended.
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<223> Sequence is synthesized. <400> 14 Glu Val GIn Leu val Glu ser Gly Gly
Gly Leu val Gin Pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala ser Gly Phe
Thr Phe Thr 202530 Asp Tyr Thr met Asp Trp Val Arg GiIn Ala Pro Gly Lys Gly

Leu 354045 le&emnvﬁ i@ Aspridal ASaR0Ash SevtalGlyyper lle Tyr 505560

Asn Gn Arg Fhe éﬁ%@&ﬂf%@gp Qb Y 5 §%%¥§ LSRG R8.8R 7075 Lys Asn
Thr La! Tyr Lal GIn Met Asn Ser. Leu A 08590. T r Ala Val Tyr Tyr

Cys Ala AH§ K& &I5 B Umﬁﬂe 15?316\&3387 & REHYP Frp Gly Gin Gly
Thr Leu Wﬁl‘*’]"h’f“’%\‘l%é‘b Beé‘f‘)}ﬂﬂﬁ ffeiﬂewécswermhﬁ% ?3‘13?3!@"1‘?5 Ser Val Phe Pro

Leu Ala RPrp'8elBEraiyetin5080136:SemfirSer Gly '@ Thratd Ala Leu Gly Cys
Leu Val LysAsp 1401460L80.FyeRhe-RrociusprorMakbhe Vahiser cFrp Asn Ser Gly

Ala Leu 1ealf0les

17, Use of an antibody comprising the variable light and variable heavy
amino acid sequences in SEQ 1D Nos. 3 and 4, respectively, and a second
therapeutic agent comprising trastuzumab, erlotinib, or bevacizumab in the
manufacture of a medicament for extending time to disease progression (TTP) or
survival in a patient with ovarian, peritoneal, or fallopian tube cancer, wherein

the cancer displays HER2 activation.

i8. The use of any one of claim 16 or 17 wherein the antibody is

pertuzumab.

19. The use of any one of claims 16 to 18 wherein the patient has ovarian

cancer.

20. The use of any one of claims 16 10 19 wherein the patient has advanced,
refractory or recurrent cancer.

21. The use of any one of claims 16 to 20 wherein the medicament further

comprises a chemotherapeutic agent.

22, The use of ¢claim 21 wherein the chemotherapeutic agent is an

antimetabolite chemotherapeutic agent.
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Thr ser Gly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly 170175180 Leu Tyr
Ser Leu Ser ser val Val Thr Val Pro Ser Ser ser La! 185190195 Gly Thr GIn Thr
Tyr lle cys Asn Val Asn His Lys Pro ser A5a 200205210 Page 6 6/14 Thr Lys Val

ASp Lys Lys VahGin Bro, bys SGEGYS ARRLYS TR 2 AR 29245, His, Thr Cys Pro
Pro Cys Pro Ala Pro Glu Len Len Gly Gly pro 230235240 Ser Val Phe Len 'he Pro

gemciiaune.

Pro Lys Pro ys Asp Thr Len Met lle 245250255 Ser Arg Thr Pro Gin Val Thr Cys
Val Val Val Asp Val ser His 260265270 Gin Asp Pro Gin Val Lys Phe Asn Trp Tyr
Val Asp Gly Valail2 28280286 ahHis Asebilalliys! TaniabiysPro Arg Gin Gin Gin
Tyr Asn Sem296295300<ThefymArg. vahyal-Serial LieadhnMalken His Gin Asp
Trp 3053103]aiteRABPGlYilys Bin IWilys CosbysSalserAsn Lys Ala Len
wherein the cancer displays HER2 activation, and wherein the medicament is
administered to the patient with a second therapeutic agent comprising

trastuzumab, erlotinib, or bevacizumab.

25. Uise of an antibody comprising the variable light and variable heavy
amine acid sequences in SEQ 1D Nos. 3 and 4, respectively, and a second
therapeutic agent comprising tfrastuzumab, erlotinib, or bevacizumab in the
manufacture of a medicament for extending TTP or survival in a human cancer

patient, wherein the cancer displays HERZ2 activation.
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320325330 Pro Ala Pro lle Gin Lys Thr lle Ser Lys Ala Lys Gly Gin Pro
335340345 Arg Gin Pro Gin Val Tyr Thr Len Pro Pro Ser Arg Gin Gin Met
3503553649 Mkrdiys Asn Gin val ser Len Thr Cys Len val Lys1@GhzoRiesByr
365370375 Pro Ser Asp lle Ala val Gin Trp Gin Ser Asn Gly Gin Pro Gin
380385390 Asn Asn Tyr Lys Thr Thr Pro Pro Val Len Asp Ser Asp Gly Ser
395400405 Phe Phe Len Tyr Serrt§§ e th'¢al Asp Lys Ser Arg Trp Gin
4104154290 G?Eg%’ry \SANY al Phe ser Cys Ser val met His Gin Ma Len His
425430435 Amdehs ?.'Wi%hnfeln Lys Ser Len Ser Len Ser Pro Gly 440445 <210>
15 <2112 b4sidihid>r R Fo<2 13z Aitficiad e queneerw2 20> <223> Sequence is
synthesized™ 4080518 &sp lle Gin Met Thr Gin Ser Pro Ser Ser Len Ser Ala Ser
Val 159895 &A8Rsp Arg val Thr lle Thr Cys Arg Ala Ser Gin Asp Val Asn

<150> us 60/655,277
<151> 2005-02-23

<160> 22

<210= 1

<21i> 107

<212> PRT

<213> Mus musculus

<400> 1 .
asp Thr val Met Thr GIn ser His Lys Ile Met Ser Thr ser val
1 5 10 15

Gly Asp Arg val Ser Ile Thr Cys Lys Ala Ser Gln Asp val ser
Y Ash AR 20 25 30

Tle Gly val Ala Trp Tyr Gin GIn Arg Pro Gly Gln $Ser Pro Lys
35 40 45

Leu Leu Ile Tyr ser Ala Ser Tyr Arg Tyr Thr Gly val Pro Asp
50 55 60

Arg Phe Thr Gly ser Gly Ser Gly Thr Asp Phe Thr phe Thr Ile
65 74 75

ser Ser val Gln Ala Glu Asp Leu Ala val Tyr Tyr Cys Gin Gln
80 85 20

Tyr Tyr Ile Tyr Pro Tyr Thr phe Gly Gly Gly Thr Lys Leu Glu
yr Y a5 Y 100 105

Ite Lys

<210= 2

<211> 119

<212> PRT

<213> Mus musculus

<400> 2
Gluy val Gin Leu GIn GIn Ser Gly Pro Giu Leu val Lys Pro Gly
i 5 10 15

Thr ser val Lys Ile Ser Cys Lys Ala Ser Gly Phe Thr Phe Thr
20 25 30

Asp Tyr Thr Met Agg Trp val Lys Gin 525 His Gly Lys Ser ng

Glu Trp le ¢ly Asp val Asn Pro Asn ser Gly Gly Ser Ile Tyr
50 55 60

aAsn Gln Arg Phe Lys Gly Lys Ala Ser Leu Thr val Asp Arg Ser
65 70 75
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202530 Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 354045 Len
Len lle Tyr Ser Ala Ser Phe Len Tyr Ser Gly Val Pro Ser WO
2086/0916P:3k£95062804/008334 505560 Arg Phe Ser Glycserdwgi®er Gly Thr
Asp Phe Thr Lea Thr lle 657075 Ser Ser Lea Gin Pro Glu Asp Phe Ala Thr Tyr
Tyr Cys Gin Gin 808590 His Tyr Thr Thr Pro Pro Thr Phe Gly din Gly Thr Lys Val
Glu 953004057 le YaySTATgeTHI v at sl Prb SerVarsbhéstle Phe Pro Pro
110115120 Ser Asp Glu Gin Lea Lys Ser Gly Thr Ala Ser. Val Val Cys Lea
125130158 i ASH i&%’ilé@ﬁ‘"ﬁ%‘é%@i cG;% Ala S@s%%ﬁ&in Trp Lgs Val
140145150 AspAsh N LeaGinnser GlwAsh Ser&inglu Ser Val Thr Glu
155160165 Gin Asp $&t Lys Asp Ser Th°Tyr Ser Leu Ser Ser Thr Leu Thr
17017%%0%@ Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu

<212> PRT
<213> artvificial sequence

<2 20> . .
<223> sequence is synthesized

<400> 3
Asp Tie Gin Met Thr Gln Ser Pro Ser Ser Led Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Lys Ala Ser Gln Asp val ser
20 25 30

Tle Gly val ala Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys
35 40 45

teu Leu Ile Tyr Ser Ala Ser Tyr arg Tyr Thr Gly val Pro Ser
50 55 60

Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr I'le
(551 70 75

ser Ser Ley Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln
280 85 90

Tyr Tyr Ile Tyr Pro Tyr Thr fhe 6Ty Gla Gly Thr Lys val Glu
a5 1060 105

tle Lys
<210> 4
<21l> 119
<212> PRT
<213> artificial Sequence

<220>

<223> sequence is synthesized

<400> 4

Glu vai 6in rew val Glu ser Gly &ly Gly Leu vail Qnrwoe?
1 3 10 5

Gly ser Leu Arg leu Ser Cys Ala Ala ser Gly phe thr Phe Thr
20 25 30

Asp Tyr Thr Met Asp Trp val Arg Gin Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp val Ala Asp val Asn Pro Asn Ser Giy Gly ser Iie Tyr
50 55 60

Asn Gln Arg Phe Lys Gly Arg Phe Thr Leu Ser Val Asp Arg Ser
65 70 75

Lys Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
80 &5 a0
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185190195 Val Thr His Gin Gly Lea Ser Ser Pro Val Thr Lys Ser Phe Asn
200205210 Arg Gly Glu Cys <210> 16 <211> 449 <212> PRT <213> Artificial
sequences2rfds223> sequence is synthesized <400> 16Gisyad@Gmsea Val
Glu Ser Gly Gly Gly Lea Val Gin Pro Gly 151015 Gly ser Leu Arg Lea Ser Cys Ala
Ala Ser Gly Phe Asn lle Lys 202530 Asp Thr Tyr lle His Trp Val Arg Gin Ala Pro
Gly Lys 31y, Leq, 354045 Glu Tip,Yalala Arg e TyrRrg,ThyAsn Gly Tyr Thr Arg
Tyr 505560 Ala Asp SexsVal Lys Gly Arg®he Thr lle Ser Afg Asp Thr Ser 657075
Lys AsnrkhisAla T yrl eg Gin emetrdsnSerilea Mg Alasalu Asp 808590 Thr Ala
val Tyr Tyr Cys Ser Aﬁdﬁl'rp Gly Gly Aspu(fr‘aly Phe Tyr 95100105 Ala Met Asp Tyr
Trp Gly5i Gly Thr Leu val Thr val ser ser 110115120

<212> PRT
<213> Artificial sequence

<220> .
<223> sequence 1is synthesized

<400> 5
Asp Ile GIn Met Thr Gla Ser Pro Ser Ser Leu Ser Ala Sar val
1 5 © 10 15

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser
20 25 30

Asn Tyr teu Alta Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys
35 40 45

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly val Pro Ser
50 55 60

Arg Phe Ser Gly Sgg Gly Ser aly Thr A§8 phe Thr Leu Thr I}g

ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin
80 85 90

Tyr Asn Ser Leu Pro Trp Thr Phe &ly Gln Gly Thr Lys val Glu
95 100 105

Ile Lys

<210> 6

<233 119

<2312> PRT

<213» Artificial Sequence

<220> ) .
<223> seguence is synthesized

<400> 6
Glu val gin Leu val Glu ser Gly Gly Gl% Leu val GIn Pro Glg
1 5

Gly Ser Leu Arg teu Ser Cys Ala Ala Ser Gly phe Thy Phe Ser

20 25 30
ser Tyr Ala Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp val ala val Ie ser Gly Asp Gly Gly Ser Thr Tyr Tyr
50 55 &0
Ala Asp ser val Lys Gly Arg Phe Thr ITe Ser Arg Asp Asn Ser
65 70 75
Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp
80 85 90

Thr Ala val Tvr Tyr Cys Ala Arg Giy Arg val Gly Tyr Ser Leu
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Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 125130135 Lys Ser
Thr Ser Gly Gly Thr Ala Ala Leu Gly cys Leu Val Lys 140145150 Asp Tyr Phe Pro
Glu Pro Wal iblsrddab ser Trp Aer Ser Gly Ala 155160165 LeucTheBenrd@ly Val His
Thr Phe Pro Ala Val Leu Gin Ser Ser 170175180 Gly Leu Tyr Ser Leu Ser Ser Val
val Thr Val Pro Ser Ser Ser 185190195 Leu Gly Thr Gin Thr Tyr lle Cys Asn Val
Asn His Lys Pro Ser 200205210 Asn Th*fys Val Asp Lys*¥s Val Glu Pro Lys Ser
Cys Asprtys21522022% Thr FisTPhECy&@ ProrPrd €ys #ro Ala Pro Glu Leu Leu
Gly Gly 230235240 Pro Ser Val Phe Lou Phe Pro Pro Lys Pro Lys Asp Thr Leu
Met 2432&0255 lle ser Arg Thr Pro Glu Val Thr Cys val Val Val, Asp Val Ser
260265220 Fiis Gl Asp Rre.Glu Val Lys Phe Asn Trp Tyr Val Asp Gly val
275280285 Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn

<223> Sequence is synthesized.

<220>

<221> Xaa

<222> 10

«223> Xaa is preferrably D or S

<400= 7
Gly Phe Thr prhe Thr Asp Tyr Thr Met xag
5 ik

<210> 8

<211> 17

<212> PRT

<213 Artificial sequence

<220> . .
<223> seguence is synthesized.

<400> 8
Asp val Asn Pro Asg ser Gly Gly ser 118 Tyr Asn GIn Arg P?g
i

Lys Gly

<210> 9

<211> 10

<212> PRT

<213> artificial sequence

<220>
«223> sequence s synthesized.

<400> 9
Asn Leu Gly Pro Ser Phe Tyr Phe Asp Tyg
5 1

<210> 10

<211> 11

<212> PRY

<213> Artificial seguence

<220 .
<223> Sequence is synthesized.

<400> 10
Lys Ala ser Gin Asg val ser Ile Gly vié Ala

<210> 11

<21l= 7

<212> PRT

<213> artificial sequence

<220 . .
<223> sequence 5 synthesized
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290295300 Ser Thr Tyr Arg Val Val Ser val Leu Thr val Leu His Gin Asp
305310315 Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
320325330 wewndro Ala Pro lle Glu Lys Thr lle Ser Lys Ala toys:Giy@@éps4
335340345 Pro Arg Glu Pro GIn Val Tyr Thr Leo Pro Pro Ser Arg Glu Glu
350355360 met Thr Lys Asn Gin Val Ser LOU Thr Cys Leo val Lys Gly Phe
36537Q3¢o Tyr Pro Ser Asp lle Ala Val Glu Trp Glu ser Asn Gly GIn Pro
38038§ 0 Bk Asn Asn Tyr Lys Thr Thr Pro Pro Val Lou Asp Ser Asp Gly
3954004065 Ser PherPaeabiear Toyr Ser Lys Lea Thr Val Asp Lys Ser Arg Trp
410415420 Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Lou
42543@%%35 Eifs Asn His Tyr Thr Gin Lys ser Lou Ser Leu Ser Pro Gly 440445
<210><LFE=xHga 352 pyeferably v or E

<220

<221> Xaa

<222> 7

<223> Xaaz ig preferably T or S

<400> 11
ser ala ser Tyr Xa? Xaa Xaa

<210 12
<211> 9

<21i> PRT

<213> Artificial seguence

<220> .
<223 sequence is synthesized.

<4006> 12
Gin Gln Tyr Tyr Ile Tyr Pro Tyr Thr
5

<210> 13

<211> 214

<212> PRT

<213> Artificial sequence

<220> . .
<223> Sequence s synthesized.

<400> 13
asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
kX 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Lys Ala Ser Gln asp val Ser
20 25 30

Ile Gly val Ala Trp Tyr GIn GIn Lys Pro ¢ly Lys Ala Pro Lys
35 40 45

Leu Leu ITe Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly vail Pro Ser
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr A;g phe Thr Leu Thr Iég
65

Ser Ser Leu GIn Pro Gilu Asp Phe ala Thr Tyr Tyr Cys Gln Gin
80 85 96

Tyr Tyr Iie Tyr Pro Tyr Thr Phe Gly Gln Gly Thr Lys val Glu
g5 100 145

Ile Lys Arg Thr val Ala Ala Pro Ser val phe Ile Phe Pro Pro
110 115 120

Ser Asp Giu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu
125 130 135

514



<212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized.
<400> 17 Val His Ser Asp lle Gin Met Thr Gin Ser Pro ser Ser Leu Ser 151015
Ala Ser Wal wkosAsp Arg Val Thr lle Thr Cys Lys Ala Ser Girnc2028804%sp Val Ser
lle Gly Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys 354045 Ala Pro Lys Leu Leu lle
Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly 505560 Val Pro Ser Arg Phe Ser Gly ser Gly

Ser Gly-ThtsagpPie Tyir 837075 et ThiEIIE SerSEb eu

i 5£5b108

r 80859q Cys

s Val

Gl

¥&in Pro Glu Asp Phe

GGyl i, T Thr Phe Gly Gin Gly

eLysArg T:

Val Ala Ala Pro:8er Val phe lle

110115420.RhePro.Rra SerdsmGheGiadley kys-Ser&ly+Fhr Ala Ser Val
125130135 Val Cys L& Leu Asn Asn PHe Tyr Pro Arg GItfhla Lys Val Gin

Ley Ser Lys Ala Asp Tyr &lu Lys His Lys val Tyr Ala Cys Glu
Y 18% Y 180 195

val Thr His 6In Gly Leu ser Ser pro val
200

Arg Gly Giu Cys

<210> 14
<211> 448

<21l2> PRT
<213> artificial sequence

<220>

<223> Sequence is synthesized.

<400> 14

clu val 6in Leu val
i 5

Gly Ser
ASp Tyr
Giu Trp
Asn Gin
Lys Ash
Thr Ala
Phe Asp
ser Thr
ser Thr
Tyr Phe
Thr ser
ieu Tyr

Gly Thr

iteu

The

val

Arg

Thr

val

Tyr

LYS

Ser

Pro

Gly

ser

Gln

Arg

Met

Ala

Phe

Leau

Tyr

Trp

Gly

Gly

Glu

val

ey

Thr

Leu
20

Ash
35

AsD
50

Lys
65

TYr
80

Tyr
95

Gly
110

Pro
125

Gly
140

Pro
155
His
170

ser
185

Tyr
206G

Glu
Ser
Trp
val
Gly
Lauy
Cys
Gin
ser
Thr
val
Thr
Ser

Ile

ser

Cys

val

AsSnh

Arg

Gln

Ala

Gly

val

Ala

Thr

phe

val

cys

Gly

Ala

Arg

Pro

Phe

Met

Arg

Thr

rhe

Ala

val

Pro

val

Asn

205

Gly Gly
10

Ala ser
25

Glin ala
40

Asn ser
55

Thr Leu
70

Asn Ser
85

Asn Leu
160

leu val
115

Pro Leu
130

Leu Gly
145

Ser Trp
160

Ala val
175

The val
190

val Asn
205
Page &
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Thr Lys 3er Phe Asn
210

Len

Gly

Pro

Gly

sar

ley

Gly

Thr

Ala

Cys

Ash

Lau

Pro

His

val

rhe

Gly

Gly

val

Arg

Pro

val

PrD

Leu

Ser

Gln

ser

Lys

Gln
Thr
Lys
sar
Asp
Ala
Ser
sar
ser
val
Gly
Sar
ser

Pro

Pro

Phe

Gly

Ile

Arg

Giu

Phe

Ser

ser

Lys

Ala

ser

ser

Sar

Gly
15

Thr
30

Leu
45

Tyr
60

ser
75

ASp

90
Tyr
105
Ala
120

LyS
135

Asp
150

Leu
165

Gly
180

Leu
195

Asn
210



140145150 Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu ser
155160165 Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
170175180 :4handi@a Thr Leo Ser Lys Ala Asp Tyr Glu Lys HisEysoy/@bspyr
185190195 Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys
200205210 Ser Phe Asn Arg Gly Glu Cys 215 <210> 18 <211> 449 <212> PRT
<213> Aptificial sequence s220>5223> nequenceis synthesized. <400> 18 Glu
Val GIn Leu Val Glu Sé&F Gly Gly Gly Le&#¥al GIn Pro Gly 251015 Gly Ser Leu Arg
Leu SercysAMasAla Ser Gly dehedhwrd e Thr 2@2@303)%{59"6' yr Thr Met Asp Trp
val Arg Gin Ala Pro Gf)gloLys Gly Leu 235 0

ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr ieu Met Ile
24

250 255

sep Arg Thr Pro Glu val Thr cys val val val Asp val ser His
260 265 276

GTu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Gl
275 280 285

val His ash ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg val val sSer val teu Thr val Leu His Gln Asp Trp

305 310 315
Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala teu
320 325 330
Pro Ala Pro Ile Glu Lys Thr Iie Ser Lys Ala Lys Gly Gln Pro
335 340 345
Arg Glu Pro G¢1n val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
350 355 360
Thr Lys Asn GIn val ser Leu Thr Cys Leu val Lys Gty Phe Tyr
365 370 375

Pro ser Asp Ile Ala val ¢lu Trp Glu Ser Asn Gly GTn Pro Glu
380 385 390

Asn Asn Tyr Lys Thr Thr Pro Pro val Leuy Asp Ser Asp Gly Ser

395 400 405
Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
410 - ALS 420
GIn Gly Asn val phe Ser Cys Ser val met His Glu Ala Leu His
425 430 435
Asn His Tyr Thr GIn Lys Ser teu Ser Leu Ser Pro Gly
440 445
<210~ 15
<211> 214
<212> PRT
«213> Artificial seqguence
<220>
<223> Seguence is synthesized.
<400> 15
Asp Tle ¢ln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala ser val
1 5 10 15
Gly asp Arg val Thr 1le Thr Cys Arg Ala Ser Gln Asp val Asn
20 25 30

Thr Ala val ala Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro LyS
35 40 45

Leu Leu Ile Tyr Ser Ala ser Phe Leu Tyr Ser Gly val Pro Ser

T4



354045 Glu Trp Val Ala Asp Val Asn Pro Asn Ser Gly Gly Ser lle Tyr 505560 Asn
GIn Arg phe Lys Gly Arg Phe Thr Leu Ser Val Asp Arg Ser 657075 Lys ASn Thr
La' Tyr Letadeimidet Asn Ser Lee Arg Ala Glu Asp 808590rThradesasedsTyr Tyr
Cys Ala Arg Asn Leo Gly Pro ser Phe Tyr 95100105 Phe Asp Tyr Trp Gly GIn Gly
Thr Leo Val Thr Val Ser Ser Ala 110115120 Ser Thr Lys Gly Pro Ser Val Phe Pro
Leo Ala Pro Ser Ser Lf}% 125130135 ser’thr ser Gly Gly TRt Ala Ala Leo Gly cys
Leo Vall%yB'ASH 14045250 SFYrsBh& Preeahs PR6 vl hrYal Ser Trp Asn ser Gly
Ala Leq 155160165 Thr, Ser Gly yal His. Tt Phe Pro Ala yal Leo Gin Ser Ser Gly
170175180 Leu Tyr sexlLeo ser ser Val val Thr val Pro semser Ser Leo
18519095 Iy hh/Giro The Ty Hie Gys AsncvalAstyHigLys:Pro ser Asn
200205210 Thr Lys VaPAsp Lys Lys Vat®&lu Pro Lys Ser¥ys Asp Lys Thr

e Lys Arg Thr val aAla Ala pPro sSer val phe Iie phe Pro Pro

110 115 120
Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser val val Cys Leau
125 130 135

Leu Asn Ash Phe Tyr Pro Arg Glu Ala Lys val Gin Trp tys val
144 145 150

asp Asn ATa Ley Gln Ser Gly Asn Ser &6in Glu ser val Thr Glu
155 160 165

Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr
17¢ 175 180

Leu Ser Lys Ala Asp Tyr GHu Lys His Lys val Tyr Ala Cys Glu
185 196 195

val Thr His Gin Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn
200 205 210

Arg Gly Glu Cys

<210 16
<211> 449
<212> PRT
<213> artificial seguence

<220>
<223> sequence s synthesized

<400= 16
G'ig val Gln Leu Va‘é Glu Ser Gly Gly (51% Leu val ¢ln Pro Giy

Gly Ser teu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys
20 25 30

Asp Thr Tyr Iie Hgs Trp val Arg Gin ala Pro Gly tys Gly Leu
5 40 45

Glu Trp val Ala Arg Ile Tyr Pro Thr asn Gly Fyr Thr Arg Tyr
50 55 a0

Ala asp ser val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser

63 70 75
tys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 90

G

Thr ATa val Tyr 7Tyr Cys Ser Arg Trp Gly Gly Asp 6ly Phe Tyr
95 100 105

Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu val Thy val ser Ser
110 115 120
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215220225 His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leo Leo Gly Gly Pro
230235240 Ser val Phe Leo Phe Pro Pro Lys Pro Lys Asp Thr Leu met lle
2452502&b Se@nAdg Thr Pro Glu Val Thr Cys Val Val Val AspratiBencsiis
260265270 Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
275280285 val His ASn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser
29029588C-FhT Ty Aty \Fap \Fal Ser NValTLebTH Vart ey B¢ Gin Asp Trp
305310315 LeohAsn G1I¥ Lys Chslu TTHyr Lys Céﬁs Lys Val S rLAsn Lys Ala LO
320325330 Bro Al PiaclEGI0 LS Thr ifs ser E%fs Ria EysBly GIn Pro 335340345
Arg Glu,graGiphyaloTvn ThE heo-Rro/Rre.SerALg-Gls Gl met 350355360 Thr Lys
Asn GIn Val Ser Leo ¥ Cys Leo Val Ly® Gly Phe Tyr 365370375 Pro Ser Asp
lle Ala V&l Gin S?rﬁ@ig;%Se'ﬁ A Gly B0’ Bin38088833¢;

Gly Leu Tyr Ser Leu Ser Ser val val thr val Pro Ser ser Ser
183 195

180
teu Giy Thr ¢In Thr Tyr ITe Cys Asn val Asn His Lys Pro Ser
200 205 210

Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys
215 220 225

thr His Thr Cys Pro Pro Cys fro Ala Pro Glu Leu Leu Gly Gly
230 235 240

pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

Ile ser arg Thr Pro Glu val Tthr Cys val val vai Asp val ser
260 265 270

His Glu Asp Pre Glu val Lys Phe Asn Trp Tyr val Asp Gly val
275 280 - 285

Glu val #is Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
290 295 300

Sser Thr Tyr arg val val ser val Leu Thr val Leu His Gin Asp
305 310 315

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala
320 325 330

Leu Pro Ala pPro ITe Glu Lys Thr ITe Ser Lys Ala Lys Gly GIn
335 340 345

Pro Arg Glu Pre GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
350 355 360

mMet Thr Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly Phe
365 370 375

Tyr Pro Ser Asp Ile A'ta val Glu Trp Glu Ser Asn Gly Gln Pro
380 385 390

Glu Asn Asn Tyr iys The Thr Pro Pro val Leu Asp Ser Asp Gly
395 400 405

ser Phe Phe Leu Tyr Ser Lys Leu thr val Asp Lys Ser Arg Trp
410 415 420

Gin G1n Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu
425 430 435

His Asn His Tyr Thr GIn Lys Ser Leu Ser teu Ser Pro Gly
440 445

<210> 17
<211> 217

914



Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly ser 395400405 Phe
Phe Lou Tyr ser Lys Len Thr Val Asp Lys Ser Arg Trp Gin 410415420 Gin Gly
Asn Val Roecseri&ys Ser Val met His Gin Ala Len His 42548043&dAsmnsHis Tyr Thr
Gin Lys Ser Len Ser Len Ser Pro Gly Lys 440445 <210> 19 <211> 195 <212>
PRT <213> Homo sapiens <400> 19 Thr Gin Val Cys Thr Gly 'Fir Asp met Lys
Len Argq??grfﬂ%élg %Q‘%JOE%CSQ Ser Pro an Thr His Len Asp met Len Arg His Len
Tyr Gin Gly/§62530 Cys Gin Val val Gin Gly Asn Len Gin Len Thr Tyr Len Pro Thr
354045380 Alaser LenseeRha Len Gin Asp lle Gin Gin Val Gin Gly 505560 Tyr
Val Len:le Afa His Asn Gin Val Arg Gin Val Pro Len Gin 657075 Arg Len Arg lle
Val Arg"@ly'Fhi<GittiL&it PHe "SI AsH st Tit 888530 -Aldfen Ala Val Len Asp
Asn Glygésga Pro an Asn Asn Th rTPIre% 10019?

r val aly Asp Arg val Tﬁ rCys Lys Ala Ser GIn
20 25 30

asp val ser Ile Gly val Ala Trp Tyr G1n Gin Lys Pro Gly Lys
35 40 45
Ala Pro Lys ieu Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly
50 55 60

val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp phe Thr
65 70 75

Leu Thr I'le Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr
80 85 90

Cys GIn Gin Tyr Tyr Ile Tyr Pro Tyr Thr Phe Gly Gin Gly Thr
95 100G 108

Lys val Glu Ile Lys Arg Thr val Ala Ala Pro Ser val Phe Ile
110 115 120

Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly Thr Ala Ser val
125 130 135

val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gln
140 145 150

Trp Lys val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser
155 160 165

val Thr ¢lu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
170 175 180

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
185 190 195

ala Cys Glu val thr His 6ln Gly Leu Ser Ser Pro val Thr Lys
260 205 210

ser Phe Asn arg Gly Glu Cys
215

<210> 18
<211> 449

<212> PRT
<213> artificial sequence

<220> . .
«<223> Sequence is synthesized.

<400> 18
Glu val &1n teu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly
1 3 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe Thr phe Thr
20 5 30
Asp Tyr Thr wet Asp Trp val Arg Gln Ala Pre Gly Lys Gly teu
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.

Pro Val Thr Gly Ala Ser Pro Gly Gly Len Arg Gin Len Gin Len 110115120 Arg Ser
Lou Thr Gin lle Len Lys Gly Gly Val Len lle Gin Arg 125130135 Asn Pro Gin Len
Cys Tyr Ghnzispibiir lle Len Trp Lys Asp lle 140145150 Phectiszbogsedda Mn Gin
Len Ala Len Thr Len lle Asp Thr Asn 155160165 Arg Ser Arg Ala Cys His Pro Cys
Ser Pro met Cys Lys Gly Ser 170175180 Arg Cys Trp Gly Gin Ser Ser Gin Asp
Cys Gin Ser Len Thr Aty 185190195 <218> 20 <211> 124%212> PRT <213>
Homo s@pierss «100>/20 Waﬁrﬁvralf’fpy@m?gwc;w CysAka™Arg Cys Lys Gly Pro
Len Pro 151015 Thr As s His Glu Gin Cys Ala Ala Ely Cys Thr Gly Pro
202530 Y S 114 8 EPAS 6%’*1_%&&5"‘ 9%5‘&1"# SBHENSS His Ser Gly 354045
lle Cys GluleuHis.C¥s-REQ Ma kOWsYakThi Tyg Asn éﬁmésp 505560 Thr Phe
Glu Ser Met Pro Asn Pi® Glu Ely Arg Ty#Thr Phe Ely

Thr Ala val Tyr Tyg Cys Ala Arg Asn Ley Gly Pro Ser Phe Tyr
9

100 103
Phae Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val ser ser Ala
114 115 120

ser Thr Lys Gly Pro Ser vai Phe Pro teu aAla Pro Ser Ser Lys
125 130 135

ser Thr ser Gly Giy Thr Ala Ala teu Gly Cys heu val Lys Asp
140 145 150

Tyr Phe Pro Giu Pro val Tthr val Ser Trp Asn Ser Gly Ala Ley

155 160 165
Thr ser Gly va'l #is Thr Phe Pro Ala val Leu Gin Ser sSer Gly
176 375 180

Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Ley
185 190 195

Gly Thr GIn Thr Tyr ITe Cys Asn val Asn His Lys Pro Ser Asn
200 205 210

Thr Lys val Asp Lys iys val Glu Pro Lys Ser €ys Asp Lys Thr
215 220 225

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
230 235 240

ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr pro 61y Val Thr Cys val val val Asp val Ser #is
260 265 270

Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Gglu
275 280 285

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu &1n Tyr Asn Ser
290 285 300

Thr Tyr arg val val Ser val teu thr val Leu His GIn Asp Trp
305 310 315

Ley Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Lau
320 325 330

Pro Ala Pro Ile Giu Lys Thr ITe ser Lys Ala Lys Gly GIn Pro
335 340 345

Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
350 355 360

Thr Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly pPhe Tyr
365 370 375
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657075 Ala Ser Cys Val Thr Ala Cys Pro Tyr Asn Tyr LOU Ser Thr Asp 808590
Val Ely Ser Cys Thr LOU Val Cys Pro LOU His Asn GIn Glu val 95100105 Thr Ala
Glu Asp Ely:ddanssin Arg Cys Glu Lys Cys Ser Lys Pro 110:45420@ys3Ala Arg
Val <210> 21 <211> 169 <212> PRT <213> Homo sapiens <400> 21 Cys Tyr Ely
LOU Ely Met Glu His LOU Arg Glu Val Arg Ala Val 151015 Thr Ser Ala Asn lle
Gin GluPPh&ARFERCYS t'Ys s TR PhER0TBIBVET) 8P L)Y Ala Phe LOU Pro
Glu ser Phe Asp Ely Asp Pro Ala 354045 Ser Asn Thr Ala_Pro LOU Gin Pro Glu
&in Lo B B g&%é’%‘é?‘?rﬁ% %?ﬁ%lg Slrlje‘%hli%ly Tyr LOU Tyr lle Ser
Ala Trp Re0-BS 775 Asp Sef LOWPra Asp LQUSenryakPhe Gin Asn LOU Gin

Val lle 808590 Arg Ely*&rg Ile LOU His ASh Ely Ala Tyr S€FLOU Thr LOU Gin
0510016% &1y Asn val ZE? ser Cys Ser val l;:gzg His Glu Ala Leu TB?

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

440 445
<210> 19
<211> 195
<212> PRY
<Z213> Homo sapiens
<400> 19
WEGM\M1Cw‘erW‘mrAmamtLﬁ!ﬁuAmiﬁquiq§
5

Ser Pro Glu Thr H#is Leu Asp Met Leu Arg His Leu Tyr GIn Gly
20 25 30

cys GIn val val Gln Gly Asn Leu Glu Leu Thr Tyr Leu Pro Thr
35 40 : 45

Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile Gin Glu val Gln Gly
50 55 66

Tyr val Leu Ile Ala His Asn GlIn val Arg Gln val Pro Leu Gln
65 70 75

Arg Leu Arg Ile val Arg Gly Thr GIn Leu Phe Glu Asp Asn Tyr
80 85 o0

Ala Leu Ala val Leu Asp Asn Gly Asp Pro teu Asn Asn Thr Thr
95 100 105

rro val Thr Gly Ala Ser Pro Gly Gly Leu Arg Giu teu GIn Leu
110 115 120

Arg Ser Leu Thr Glu Ile Leu tys Gly Gly val Leu Ile Gln Arg
125 130 135

Asn Pro Gln Leu Cys Tyr GIn Asp Thr Ile Leu Trp Lys Asp Ile
146 145 158

pPhe His Lys Asn Asn GIn Leu Ala teu Thr Leu Ite Asp Thr Asn

155 160 165
Arg Ser Arg Ala Cys His Pro Cys Ser Pro Met Cys Lys Gly Ser
170 175 180
Arg Cys Tep Gly Glu Ser Ser Glu Asp Cys Gln Ser Leu Thr Arg
185 130 195
<2310= 20
<21i> 124
<212> PRT
<213> Homo sapiens
<400> 20

Thr val Cys Ala Gly Gly Cys Ala Arg Cys tys Gly Pro Leu Pro
1 5 10 i3
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Ely-LOU Ely lle Ser Trp LOU Ely Lou Arg Ser LOU Arg Glu LOU 110115120 Ely
Ser Ely LOU Ala LOU lle His His Asn Thr His LOU Cys Phe 125130135 Val His
Thr Val R¢e kgaAsp Gin LOU Phe Arg Asn Pro His GIn 14@i&A45:80::dz4 OU LOU
His Thr Ala Asn Arg Pro Glu Asp Glu Cys val Gly 155160165 Glu Ely LOU Ala
<210> 22 <211> 142 <212> PRT <213> Homo sapiens <400> 22 Cys His Gin

Len Cys,Ala,Arg.Gly His CyscTn. 3219, Gl,Pn 151045, Thr Gin Cys Val Asn

Cys Ser Gin
Gin GlyleniPraAke Gin Tar val 3b4045AsmANNAIG [His

Gin Cys Gin Pro Gin 505560 Asn Gly Set®val Thr Cys Ph

he Len Aeg Gly Gin Gin cy& 202530 Val

iNnBlu Cys Arg Val Leo

Gys Len Pro Cys His Pro
e (rély Pro Glu Ala Asp

Gin CyS\al¥8570 75 AlkE Cys Ataris- TyYdlyE'ASH PFo PYo’Rhe Cys Val Ala Arg

Cys

The Phe Glu Ser Met
85

Ala ser Cys val The
80

val Gly Ser Cys Thr
95

The Ala 6lu Asp Gly
119

Cys Ala arg val

<210> 21
<211> 169
<212> PRT
<213> Homo sapiens

<400 21

Cys

1
Thr
Gly
Ser
Thr
ASp
Arg
Gy
Gly
val
Ala

Glu

Tyr
Sar
ser
Ash
Leu
ser
Gly
Lau
ser
His
tey

Gly

<210> 22

Gly
Ala
Leu
The
Glu
Ley
Arg
Gly
Gly
Thr
Leu

Ley

teu Gly
asn Ile
Ala phe
Ala Pro
Giu Ile

65
Pro Asp

80
Tle Leu

935

I1e ser
110

Leu Ala
125

val Pro
140

His Thr
155

Ala

Pro

Ala

Leuy

Thr

Met

Gin

Leu

Ley

Thr

Leu

His

e

Leu

Trp

Ala

Asn Pro Glu

Cys
val

Gla

Glu

Glu

Pro

Gin

Gly

Ser

ASn

Leuy

Ile

Asp

AsSn

Pro

Cys

Arg

His
Phe
Glu
Pro
Ty
vai
Gly
Gly
His
Gln

Arg

Tyr

Pro

Cys

Leu

Ala

ser

Giu

ieu

Phe

Ala

Leu

His

Leu

Pro

Gly Arg Tyr Thr
70

Ast
85

Leuy
100

Glu
115

Arg
10

Gly
25
rhe
4G

Gin
55

Tve
70

Gln
85

Tyr
100

Arg
115

Asn
130

2he
145

Glu
160

13/14

Ty

His

Lys

Glu

Cys

ASD

Leu

Iie

Asn

Ser

Sar

Thr

Arg

ASp

Leu

Asn

Cys

val

Lys

Giy

Gln

Ser

ey

Leu

Led

His

Asn

Glu

Ser

Gin

ser

Arg

LYS

ASp

val

Ala

Gin

Thr

Arg

Leuy

Pro

cys

Phe

Thr

Gl

LYS

Ala

Ile

Pro

Phe

Trp

val

let

Glu

Cys

His

val

Gly
75
ASp
{0

val
185

Pro
120

val
15

Phe
30

Ala
45

Glu
60

Pro
75

Ile
a0

Glin
145

Leu
120

Phe
135

Gln
15G

Gly
165



808590 Pro Ser Gly Val Lys Pro Asp Len ser Tyr met Pro fie Trp Lys 95100105
Phe Pro Asp Gin Gin Gly Ala Cys Gin Pro Cys Pro lle Asn Cys 110115120 Thr

His Ser Gys:Mabsdsp Len Asp Asp Lys Gly Cys Pro Ala Gingt251:38435:5in Arg
Ala Ser Pro Len Thr 140

<211> 142
<212> PRT
<213> Homo sapiens

<400> 22 .
Cys His &in Leu Cys Ala Arg Gly His Cys Trp Gly Pro Gly Pro
1 5 10 15

Thr Gla Cys val Asn Cys Ser Gln Phe Leu Arg Giv Gin Glu Cys
20 25 30

vaTl GTu GTu Cys arg val Leu GIn Gly teu Pro Arg Giu Tyr val
35 40 43

Asn Ala Arg His Cys Lteu Pro Cys His Pro Glu Cys GIn Pro Gin
50 55 60

Asn Gly ser val Thr Cys Phe Gly Pro Glu ala Asp Gin Cys val
65 70 75

Ala Cys Ala Wis Tyr Lys Asp Pro Pro Phe Cys val Ala Arg Cys
80 85 90

Pro Ser Gly val Lys Pro Asp Leu Ser Tyr Met Pro Ile Trp Lys
95 100 105

pPhe Pro asp Glu Glu Gly Ala Cys GIn Pro Cys Pro Ile Asn Cys
110 113 120

Thr #is Ser Cys val Asp Leu Asp Asp Lys Gly Cys pPro Ala Glu
125 130 135

Gin Arg Ala Ser Pro Leu Thr
140

14714



