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administering to a patient a HER?2 antibody that binds to a heterodimeric binding site on HER2, and gemcitabine,

each in amounts effective to treat the cancer.

In yet a further aspect, the invention concerns a method for treating platinum-resistant cancer selected
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transmembrane domain; a conserved intracellular tyrosine kinase domain; and a carboxyl-terminal signaling domain

harboring several tyrosine residues which can be phosphorylated. The HER receptor may be a “native sequence”

35 HER receptor or an “amino acid sequence variant™ thereof. Preferably the HER receptor is native sequence human
HER receptor.
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488), and Domain IV (amino acid residues from about 489-632) (residue numbering without signal peptide). See



"ErbB3" and "HERS' refer to the receptor pol ypeptide as disclosed, for
exanple, in US Pat. Nos. 5,183,884 and 5,480,968 as well as Kraus et at
PNAS ( USAy02606a02®89197 (1989). The terns "ErbB4" and " IHERAS26080e1286 1 ef er
to the receptor polypeptide as disclosed, for exanple, in EP Pat Appln No
599, 27 4GarRitemiredyl. €¢lL.alll; 495-PP@003NANY et alAbzuete 4BCT56-TUBAY03D Braikii4 6l TBEre( AY93)
and Pl o u 7 dj sof or ns
t her eof W%ZEFZO% Orflé)%ﬁﬁ%ns[\%{lf f'ﬁe \]X%%g %9%3%8%6%]} | 3)969;39 &QIF% ié}xgr,ein 1999. By
"HER | i gand" Thederme ZHB1a PR\ pederepberamih ExoUPseier end 5 @fw&’émt%e@%abbm HER
I ecept Ofercinl43€ rdt¥feld EGHRGA Bick1REd, PRSI iPCarpeiteldt RISAnnRh . Bidthdns 5O8N B4 1e8T),

seq ence man and such epj dermal. gr owt ACL.o ( ge et
A b e b o H P ot Byo P bk Bt R o ettt

aI p ha ( LER) §)420042(1 VP uaedB | eferstd the Smp am@ngzmiEGﬂBWellQS@wtl%M );

anphi regul i N le§ 655&8%}1)]?23 alﬁic‘ﬂﬂﬁﬁg{gQIsegEntek&l Ldbg(ﬂgréflﬁ fd re@éﬂ%o%%én@%RgRlxg

factor SShoya et at Science 243:1074-10/6 Kimura et ture

348: 2579960 rogayple, inpepbaar KPS (HFA) 83p197-6 |<1985>BildoY amargotq et gk Nagurg BE230-

(1991)) 234QBI8@)QGHebh|nk frcdsShhh no@bee kKed363). 136 ireer €LHTE5 el dhe g&@gncw;&&&)mn ErtEnd

S d t 1173

hgz r?nae'igl %(’fl ﬁegérsqu‘aé?ﬁﬁch%%\fhﬁgggﬁe e’frec{% i‘:'&g— ° s‘('qll—lfné‘as é%%z et al.

Sci ence 251: 9368038 (HERQ1)efer toethe mergridri palypepadecd disdosedlfor, exa]npleBlndlfS Pag/Nosi n.
270: 7499 1&%5/ 201G 16d.833) wellaagﬁralﬁoé?wr ﬁ?m@ts@bw@i‘& 9@ 15:2841- 2848

(1997)) ;" aher equi in (see bel ow); neurequlin-2 gCarrawa et al
Nat ur e 387: 51e-temes FrbBddan yHERGS pereipyigler A L 3 NP el{“éﬁrﬁéﬁ’@“ qs¢d. fof exatppley i EPNgt |
Ac ad Seit ApplQHo 9G24, gﬁﬁzﬁax(&aaﬁ)ac N WEE P, U, 50:( MRG7 %) (190bjatmdPlowian élal,

ol " S BRAE41S ot by Blep Sl Rol S iz L AR s buadnefp Bz 1o

anphi re@Q&’PJ n, betacellulin, HB- EGF and epiregulin. HER |igands which b| nd

HER3 i ncl UdeBl}'@ﬁE}QkQahJTSs mdakR pgl%:elpﬁcgaﬁdzﬁ ba@RE aRr QivAs Bl iHRg rédﬁﬁ?& mqimde
betacel l.ulin, epiregulin, HB-E

NRG 4 and
" Her eguli§p® OF(PFIPE‘;)‘ FEt NSlBs R astF FFq‘r‘eé‘feé‘:“E‘a"thEg’hE fly‘BEﬁfFﬂ‘émﬁaﬁ %g‘d}affﬁf t he
her egul (BGRye$weagprendljct Bas Cheh.SuTG6Rd621N19B)); Ratstntilo grobthGdctqr 8GBa (YGF-)

i I’lciﬁﬁu dea?]zjniu%tdt ?yta’l ﬂ?e;z%é 1:23 1(‘3;7@%08’)‘21@9253)8@(‘3%%%@11 al%éém ﬁsscManJ?rFl O?Q%‘l’lltlnga/te

egulin-a, egulin _;; here
etal ., SeicarEEwipEr (Sogb ﬁz&@cw(”i@é?)‘méé o4 X Igrurapig. é\ﬁtwq\éég 2526942

neu d: f &rﬂr@a& dr @it MOICAL 3101 264403637 ((990)) BSta@liuiRl(ShirgRd ., S@zgnce 2@516@41667 (1@%2) ) ;
acetyl chg

t E J
LTI T e OGN
Nat ur e, (FBBRCR (Z2ig8Htiana &@9»3)“?’106 2980 P3P (H19¢)):mpitegylin n”@wbntadd rRig)eher. 220 Ul%'( SMVDF)
( HO25et 3400 (1995); afRl I@muragki e?cﬂ tOnc ng 1&5@2 %84%‘61@3%) £l§c%gl§ﬂ1}see b\él’ot{‘ ﬁe%gg“lfnﬁ (I(H@ haef er

et al. Oncogene 15: erm zgl cally

active ?)r(gé‘}‘?é’ﬁif ¢ aarfﬁ‘f”ﬁ‘? 3831*711%1%1 éb‘%‘)@ é‘éﬁ%ﬁé‘rﬁ‘&%@?&f’@éﬁ‘ﬂ*’gg fff“l Al ﬁcafvf’ <& ftrence
HRGpol ypegss-dws7 (19@7)\)/\%&%@&{ QN9 8) Parhti US200abgr2d 2BHS1- smamga)SoraﬁptB(ﬁ bi ke
domai n me t her HER S a
noncovaf %fxypag Sjsélel 2 dz@%gﬁags&"% ngr%“éf H%ﬂ‘figgnfis Shich Bl Egiaﬁr%%f pde I tFeT_@Th&

r ecept opmphir@ulih b@@nlbﬂleﬁ%E%yld Erircanliph BERR agaa}@l Whlfék'pﬁ EER} imgludevheregitinndF® HER
r ecgpt OfiSindsSca f‘aﬁﬂ%%&dﬁg p2R4 ifelde bitgtain %gﬁi (%gk%ﬂ HBERGES NRAL L ARRY3, NRG-4 and

i mTunopr eci p| ation and anal yzed by SDS- as described in Sl iwkowski
etat, 5"9eeUBFol . Chem, 269(20):14661- 14665 (1994), for exanple. Exanpl es
of suc h HER Chlciag tilsh " KHRZG) wilen UsGhReinldRRs to a PR ptlERB odath by thiBiRB:edHinlR4ne product as

het er odi e r .

recopt of s bl SagRR G 40 oot Rl e TPEL S8 1 Ao R o R

EGFR  Otnblade hpregytieprheregulin B h hesegulip-Beyd hsteevia- Bﬁéé(érmsetral Seibyign £16:1285- {10 @}B%O) may
be #Ss0gisay.edpatht Ro.tsh1 @695@1"% dffereRBLGH ﬁgbrn@ﬁb‘Fﬁ (P*@leé']dz' NIcsi 92091 6 HiESS2));

referstoareglonlnt e extr | L ul ar t cts
or i nt ePPHERLNGPERO-AMPIRGACHHY | (kiR el gt 8@&?18{?] <18§$§F1ﬁ Wtﬁéﬁw%
HERO up Quardhivniiiet dl.oMano, 362:3 1843 D11 993)) sse @y bkl molda @euradgibrdvad fagorf(EBMDE) (HoetDO vha n I

of HERZ . FEanKbjoN 481830 (9888 §heSitlih (Sehastir ot 2128 cbdPf5)1385.1394 (1997)). The term

includes biologically active fragments and/or amino acid sequence variants of a native sequence HRG polypeptide,

nes




"HER activation"” or "HER2 activation” refers to activation, or

phosphoryl ati on, of any one or nore HER receptors, or HER2 receptors.
Gener al | WwoHBRKR/@me398vati on results in signal transducti orCAalSgoostobese caused
by an intracellular kinase domain of a HER receptor phosphorylating

t yr osi regchrag gi Befelse domdihfegiiRheed épd. BRGBH7audubstrate 15 pol ypeptide). HER
activation MRypResiEdhadie G Morlsﬁ%emyq%matéy ﬂgér ragngrf;mgaﬁ'éﬁt i B GOARRT SI NY

the HER receptor of interest. HER I'igand binding to a HER di ner maé
act i vatTeceniow Pl eomplsiasiTaY BFm Bhee 2671 SRIFSNE FYORRBOTY “‘rC%HE‘eb‘f gpesed 28 HER di ner
and t hargeméncrﬁﬁwlio&tehaylp.hﬂ&@ﬁaplyahaun@ﬁamed bySIBSPAGE ds @& EribeEis Sliwko@dkEer Y, NOr €

of the n hor ion o smne I esi
addpt i o)r;'ERl g}if ?&?’?? 46%1 Pzﬁg%tlébg)ég E)ex)aml}if’sg% Pk ogﬁfﬁ‘f %% ?r aCHF’IQZlJI ar
ki nasesHER2HER3"and HERS HER) bemaiitierp oV yrpopt thdéIEidelreemenawhwmsmtafs ot mere SHRR am no
from neturas %fﬁ%‘ﬁ%ﬁ?%@%%*%&ﬁ%°§@o“°h o R R re
or can PEkseEerOCEUPH (4% 8rd |HH&PﬁaS§%Fla%‘£W5'H’éﬁq“8“neans Thus, a native
sequence pol ymeetdddlen@amlmue dnHERAIFEEO to DGEich I8 @FeRcalual domaih df BERYhat
rrin huma ptide, rine e 3RQ Lany

orrdr " Bl Arre SR Ao i PG RTRY R (n RO RERL S bR AT

t o pol ycp!eptthewgh e regign & Aiaundin Roingin Jefidelic dsanklnaet alquF@eCelliﬁH%@OOé)(t ent

froma nati vmeaw%ﬁeorﬁ%me%ﬁoqemfego%mdnlaf oegﬁb@fat@caf%y%eq)ueaeﬁm
variants will possess at |east _about | east one

r ecept JFCBPHdRT FFRA &IPS Grnesliy AER Astivajan R? ?SF]Gdﬁ Efg’li‘? ‘Wdﬂlﬁlo&f : & BaSpusElY 4 gand
bi ndi ngneoémiarkife damfadfa MER tdbdptor ho@pdratiting &ndinpreafes athk HER tekepiygr otk dubstdae at

| east abou % referabl h I such

F edzpt oP el HER Bl BPEARNCA by bERTha RRAHL 1 SHAANR (SAGUS, 4 e
posses sre@prosf b@tqstt TR lipand bindial @ta|P$#§lmeamw agiivaje g ipsp ﬂmsl ofgne praporeif F‘ile EEEl tions

wi thin &&gtoem ig@glﬁﬁﬂ ﬁd aelqtgsﬁ%ﬁs ﬁfph&sﬂeryﬁhasd Myrad¥ie RRiduAGh flle%ﬁﬂbl‘@ BE@e HER
| S erl ne S e ercent a resi dues 1.n m no
sequenceiepp e rhRaEaTe figeREPC e el BTG Pe e A ds AR g

i nt r oduMARE) ingragesylar kinaspecessary, to achi eve the maxi mum percent honol ogy.

Metjods and gonpidt e bl fhe art.
meesuch nd n,gur{zgéré qujen@é gglgﬁ%g@deﬁs% Awﬁ]haéthggafggt gcferégswuc 4@@9&% 0 f@e

whi ch WaER eeepiatpr {E hgaa@ é?flvéfkf@m?étﬁlteaQ‘ic%WﬁYeﬁic‘?t“ﬁ@e mpﬁfé'desgtnézﬁ @@at@fﬁ?’r"f“ﬂ‘ﬁt
O fice, or\é\ﬁﬁﬁ bﬁgﬁc&fby rémabs syn@h@tm[&@ﬁnhﬁf a iluQLve &Q&ice pﬁ@@pﬁcﬁ cdinha@elalady "

herein is used oa e t Se cover s i_ntact

monocl ot SSIUEHKE g%ﬁ@i“@% B Fl Y tt?ag 0d Be §°1y adte’ééﬁ Pl cframr’[lltaln 3dies
(e.g. brnzpedufpeicant i bod| es) for med from at | east two intact anti bod| es,
andsant i bodyrehag ARl Sicid §%uén9élgnﬁ§ EBeY% o ggegt?deg hgvmg aﬁﬁ&crd%shuamlt&galﬁal
activity. S WO 2006/ 007398 PCTI US2005/ 0 erm "nonocl onal

ant i bod‘;‘?“n&?‘t&‘% Eoppm pyestiys spAvprSt RALEeRUde. Qdinarty; 45RRAC FRANG AT SH OSSO ARt i on
of su bsabamumhdnwdgpwmeom readptar biadhigaBmaih of@.native HER liged ativdtbiatleadiiteilipodi es
conpri sji.ng t he at e I i

except dgng d(())nslasll Fréan\\}aéﬁgrﬁ% 0% ngf) Q}erag@ th ?Qﬂ{ gﬁtrl?a% aﬁﬂt éch UC?II on gt?}li ét?eg&
nmonocl ozrlpalrt 9% baniskngqus wulswehrreqmpq oahsasd lrgleiweﬁiezmnv Besi aﬁ@o pqi@sfemce Vasians méﬁﬁss
ANt Sgubdifhti6RIUIE@RS, addr RQkN6G] HERhin ARibRAYn R BRAL Aid Sdkench Hae mtiteuRinGal |y
include different antibodies directed agai nst different determ nants

(epi topaé‘éi)seq“@ﬁ‘c':h monocl onal antibody is directed against a single

det er mi nant @Glvmblogy” BrAtfingdas the berceatlghiof iegdued io tht lraing acgipeweénts @iidnythat bri@entical
nmonocl o a e . ed by
other + TaLaRihd 8 fitces AEAMNAN AICRISclily] O3 DL ylifh RO RAGDE. °F O
of the Mﬁqube@yoeeut%emargmbﬁﬁf %&P Piédmﬁfnﬁ genvall knglys fngthe "FtaICP“? Si¢b AERPEIRERSRAEAM 1S

po @gl at 1 A%Bn 9; autalﬁltea b}Qg@n@rﬁaéh , 3 whitSwd @ed Wih l&sef &m&?%tatéba ¢h Ftiﬂﬁhﬁt&ﬁﬂtute:’s Cﬂﬂ/trlﬁht 1
productign @ e ny. p i cul ar netho or exanpl e e
monoc| oR&Fe HAtseR; gézo%% %ﬁ%@%&yﬁo gﬁf’:cordance with the present invention
may be nade The trie'adupbiyt bhosimisreddhio che bfdadestt seibe sigh spirdfgtallyycovéahihtent meba@lopal
Nat ur e, 7 r i .

it Budich ) toogi O plFBipe ARG £ REOMR 1%@3&5%?2@;1%%(%

ona
| S 0| at cigtadt P@ﬁ?%ﬁ?@é antipqdy ﬁw}ﬁmtp [Rl) agr 4s ghey ¢pdjbi gtjle desired biological activity.

[ so be



t he techni ques described in Cl ackson et al., Nature, 352:624-628 (1991) and
Marks et alL, J. ML BiolL, 222:581- 597 (1991), for exanple. 15 The

nonocl onavoantd/doazdses herei n specifically include "chi mecraS2ensteizeei es in
which a portion of the heavy and/or light chain is identical with or

honol ogous t Theconr'espongi agbsighasencidsreinnefanto aditedy ceited o f pepviatien of

part I C ﬁ]ﬁsﬁaﬁ@g@ﬁ&n@& ?Q@]%Q p%e% SvéauﬁQl{tlke,&égwpneﬁgtﬁefggﬂmma?esem% aRiARC] ass,

whi | e ere er o al n dentical wt honol ogous to
cor r espoMdhe TSR fEERt forrositie i EaP B3 e sy dding PotHCUTOf Hierors et 3é§b°6¥
bel ongi fgh vahgusageﬁﬁrh@rbma@wam;{ nﬁdoﬁ&ﬁouﬂt& 15 u@ﬁbsa&spobaenm\e{ubo@smimagmits of

sSucC ant i exh| [ tIVIty

( U S F}é}glgﬁ{( m‘f\bde d%(e)rgrf énug%iafs dlgaﬁtaX IPSFI 111 ent termllnan§s (fl‘:Br% es% trrlonoc n t1b%§/

USA 8 1is 6igbitd £B8iDH a sifgl3BWInlinaniCh therertigen. &mdﬂlb@dp their w&mﬁcm elreelwtlocml entthdmc | ude
"pri mat i Zad:n,Ahd dmmh@far&fagm{ama@&y\mmmn g@l&m ﬂem@aﬁamo@anﬁdiﬂm@ms

sequences derrved from a non-hunman pri mate i){ Ape etc)
and hunfinchaeeesf dntntibedy pdising e‘ejﬂ@ﬁléeeasmbﬂmﬂ? dHV“’%"*F@@%%’H‘E‘@'O“ Efd‘h‘ﬁ’f“

por t i onis @bt taee tdnbied asamuﬁrtﬂ@@wducp&e&an@mnyodg (cYege Ty I&td&gaﬂMoamFbrgﬁﬂn;hH mdl ng
25 or var|

F ab]' Fl(l(ngC 5)1? anglﬁ)gx befulse§ é r%coEdénce WSP %%e&ianet glvenixcl)nnnéa ¥e rg‘an gjbnﬁe&ygndklgg Au%ﬁgo% Fab,
si ng | e-frbtaibsaritmaby Kydye: afo Netenal 2664954 H5)nar ey ppmds HyiresoralrinantFOh mshoflgeageeck--f r om
antib OdU S, ﬁa{eﬁmrktlé §é7% T'ﬁ@' moh&io‘ff}ﬁ Entra&fiés Qﬁlﬂ)ﬁso He%ol@t@@frdMHth@ aftiBdy [1bl§r@e§ us$Hg

antigen-bindi ng variable region_ as ain constant domain
(CL) an@e q%eaws d93giop 1&8’{%@18%61%%&? ﬁéz 626::4%8(189&2&%@1@?@’ i Bgn&ant

domsu nssmwmeﬂaeéxmmee 30 sequence constant donains (e.g. human native
gpg& ;O n ar})%loc ogc tarlltg)?]z%les?xgralg E‘EﬁQP caﬁ}ﬁfncq%é e(?rlgnr?eélg‘e Vb%r es% v*hh:ﬁg o%?gn of the
Ant [ bodlyeaweﬁcr/erérgl@ chafninidentiephwith qr bcfnealogple iq meowl%lswmelm atihodigs Qerleé from

attri buf allcBadtsPeclefl§ bEIEngin & artibdar aetbbmlass&@gmess@ thﬁ@thé REhiRRr Qkhe AHIPisaCi d
sequence variant Fe region) of an antibod s of anti bod effect or

ot | He I BT BB T BT AR e SRR popeiopei
r ecept oto atitheclinfbydy elins brizoigtiasstia peih adfrnpmae|of sudbantierdiea beldngzy thet cmnbmhe §esifeADCC) ;
ph%ocy&%%%h CQQWU"S %g?&d 9@16%7 %% %Xoélg({n AGE P LGP RT3 sty sBsBekdss

recept or endi n am no”aci d sequence of the constant
domal n 6?84t>>héihrmeﬁea\v90dehaﬁ Fgsresq hﬁ{e&ctnd%‘?t PRRIFES alélé?fhes senpsisiag ekl dograin
differ ezﬁﬁlgen%inaﬁg? @5uenced B&IVEI Bdn€a fidnM@mABYrMateQl. ASHE Wodlli MohiteCpe 801 4nB AEHAS :

| gA, IgD gE,. ls%G and 1gM and several of these may be further divided
into " sUBULSERLTIEIEyt ypes), e.g., 1gG 1, 1g®, 1gG3, 1gG, IgA and 9 WO
2006/ 007398 PGHbIISRBOEUD 2ARBE: 2 phrgARdf aniftect imtbody: pefrablcaypristedventgontaidms t hat
CorfSeSp&ngnébQ rgé}ﬁl q{efeg@r].%ﬁﬁlplgg @Saﬁﬁygd}pfragﬁl@ﬁté Rglgde%b A, ﬁ(@ﬂ )l ea?‘d By fr@gmegts Yy,

and”, respectively, The subunit structures and. three-di mensi onal

conf i gu‘ihé{"%%a%“eHP“tH’P“P?Se%”@HtCh%‘P aptikody mejgcules; ﬁwﬁ%@%ﬁ&mﬂh@% oEmeR &P aihestin,
"Anti boﬂagndle@endent cell-nmediated cytotoxicity" and "ADCC' refer to a

cell -nedi ate L& nonspeci Xpress
e ecopt or oot FORERey oD st PEREG kR G G o ol 8 LR

macr ophegesy dovrem@mnﬁéeabmhmlccmmm drodips. @nl aniad get Tb@onstaammwmbm@wtel y
cauge | %ﬁdeﬁce@énst’érn @onﬁaﬁ‘& Q%t huﬁn@r{ dative JdABencdbhsHRIAYmAR) dr SmiOdcidiBREEmRd Vahtht XE, NK
cells, express FcyRI I wher eas npnocytes express FcyRl, FcyRIl  and

FcyRI | | Pre ﬂy’ég?ﬂ?tﬁ’é@‘f‘mqy%OPFé’r‘rﬁ‘f”Bﬁg‘?CE’ff“B‘m@‘ést s in sumuarized is Table 3 on
page 464 of Raibedychffeandfuldtingt sefer Aniive bikkegical detivitte otPudBe odie R 16364 Ja nalle

toh as e Taeeth il lRhBEYLiues W ARLRR ity Brokphl 45 seaqy. 10
per f or nagktionsénsiugd Clgbinding; emplemprit deppndent eytpidicity Eeraspgtol Wln&’d@bﬁ‘é’r*m@@lﬁ“ bl ood
NONBNUC&fted ERbthicity M pﬁe@gcykﬁg HévwiHregtibd o 8 cell sN@ce REplofs (. £ B tRFRkdrBEIRY,, Or

additionally, ADCC activity of the nolecule of interest may be assessed in
vivo, €g., in a animal nodel such as that disclosed in Clynes et al. PNAS
(USA) 95: 652bghlidg bB®8dmino acid sequence of the constant domain of their heavy chains, intact antibodies can

be assigned to different “classes”. There are five major classes of intact antibodies: IgA, IgD, IgE, IgG, and IgM,

and several of these may be further divided into “subclasses” (isotypes), e.g., IgGl, IgG2, 1gG3, IgG4, IgA, and



"Human effector cells" are | eukocytes which express one or nore FcRs and
performeffector functions. 15 Preferably, the cells express at |east
FcyRI |1 awmo 2pevdoososn ADCC ef f ect or function. Exanpl es of pomrmnooseukseyt es
whi ch medi ate ADCC i ncl ude peripheral bl ood nononucl ear cells (PBM),

nat ur al Igk?.| The heafyNHiin cebsthrs donmine tetycbspond oyitedtffosentlaisecd hitibodin dre naled «.0phi | s;

W th PBEI/Lgﬁ n I | f I i ol at ed
froma c|1\§eIg (’;uérv %’Z !tr%eéraglgggm%[ugefs %Jr @%18 gfgggs‘&%rC%Péﬁ/%g&lg of %gg%%(f%% OIilrerei n.
The t eripgungeiobilisgEpreyknowy "FcR' are used to describe a receptor that binds

L 0 the Fe r e‘g’lnﬁﬁbdﬁlfiep@rfdlentgea r@a@tw@d%mm@ndmatermﬂo FGRle&iaey réhaﬂidn‘ﬁﬁvh&ﬁq gem(:e
u ody (a

. ety o R R HRE Eaasrer C3BD e Ay et i A, e R a
S ubcl assesophages? kepetiniagbouad dngbddg ov arargandel amindbseduely ratse iygd yf tmaedl fTherrs of
these I‘ cgl'I nl: 81¥t3%l E@CI@I'PE E %xﬂréggﬂ’cqﬂﬁl cJ: &%’Vﬁlel‘e’% rﬁ&@cytes %;eksmmnﬁ RII

recept rece I)S have sim I ar an no
aci d sexyd &I}% licﬁytpreeﬁlffnfoebemaﬁpwﬁmllﬁgnS'ilrwnafﬂﬁ@ ickep E)Prs@&ﬁ ‘Ié4 efdvdestcn anddiest: e of
Act i vat Aig Re® GRRESI:4FTYRI o). ToRtad msccadauunprwm@reamaﬂ tncefestt zylr;asﬂ dlﬂ)(?fhsdaﬁs ed

acti vat inJt 0 ]

FcyligI/I BSI duira Idﬁ%“‘%ﬂ rﬁ%ﬁﬁ?f&eﬁ%’ﬁ%{‘%ﬁ%’gﬁgﬁﬁ%‘/ g’&“ E’f"‘g ¢t Cr?uistcf?’f“"’ 1 TIM
in its syyoiptlespedphetdritdon mofeedear esils RBMA) anmN@a@lrI@Iher (Neells. Aexpativelmanol .
15: 203- z%gﬁ &%}9%& actly ﬁ‘)R% d@%le&@é’df%gt xhe@ b%&gegm V?\Bd Zg'( i & ki Abdel £B8YVas

| munol 1991) hods™ 4:25-34 ( (1994); and de
Haas etth%IIdISCIOSSd IHEQ/BCS eyl ’WAS f\{gﬁ) 9516456‘6%@9%1 (1995) Ot her FcRs, including

t hose to be fueat éfctierdelisNart fRekotsykds lwhieh ex@fe& 0BG aiFRasEesld peyfomh&fe&tﬁrfmcudﬁc R

Ihg; go ns rgrereabli e Enll‘gexpr?e?sétnesa e:_: ) g an% é)lgm §ﬁ8? afégtortf{mecf enpﬁ IG:% ocf F\%I’im ()] Iogyr?ets IS
3C T Iusideh mega® ABGY inClugsABiiohernlcbldqi! mpesnucighr CCIISJPBM%mmhﬂerQMK)ZdQ OhOHY,) |

" Conmpl egRkbxi Q%&mnmwﬁs%@mwsxndr@tceumgg feeetrar &hga@fe&&%elgmaI belidorh a
nol ecule to lyse a tar et in theﬁvpresence OIP | ement. The conpl enent

act i vat Fgma ??&YWHSF tI’eée" AEtioRbiagd pFEMIES 2piRaPy: 6’61‘“ the first conponent of
t he conpl enemie tays tRNedefibrt] pr THOR aartrDde@ Gldegcrib€a Geepaon thartinds aoiyilg Feegpl edegd W t h

a cgnat gboadg %g?@fen;r& REIGRRe 23 ue%?erﬁ&ln%r‘f%?t M&%&Je}’ Q%Qﬁed 5@1{ % xf'i}%%%% 8 o 65

descri be zano- antoro

may be IsEeftbpdydrisammpkeedpien a%w‘léefd(fce%m Athe FW%EFY]?I pefey %Iflé?mléWF‘P@’dmg
gl ycopr gt Nsafef and Qﬂ&ﬁatvleiﬂspﬁ&a 6tk bOMSse r&%@%@pfecepto\f@ 1dcdl@cﬂdeRﬁk kalng ht

L) chajns and two,.i Eac ht.. chai n i nked
L6 a* heutyEndrpisy e B on ramhalechiory au B Grard o AT oy
di sul fi ntmlatllymaﬂgmplasmIC|dasaxlanbwgf tétating sevsptoc FarRAS coptair prf ifneErceptot TOv-
2008/ 0%@&8&6@& &90@14&%1218% aymmﬁgh&m i fhhfbfclgg yfa@'e?,mr Eemxﬂﬂ%vaym%d

| i ght ain as reg |y Spaced I ntrachain su dges. Each
heavy clﬁlg}uﬁorwa@méxrosaﬁ@a%ﬁh@t%fnptaftﬂTéMawamﬁopéw d?f&ﬂﬂ} éﬁ‘?\‘fe’a"‘BX/Maer?ﬁtﬁ'ér of
const andn.€ RER I EunoHEO0S- t34gtg>p7)): IFeRsiare rdvRFedin Raakttiodad Rin€l O%wRi. Revalinm@ine9. €162 ( VL)
and a c .ant _dopai n at d.. .The cons ght
chai n i@ggzlﬁ’?:g%%% i th"t 'ﬁemfl .‘IZ% §11C(li)gngg andde 110 etal }‘?a Ic"llql %HA T%% ﬁgdsand t he
l'i ght - c@aﬁrrﬁ*‘cmmlmgehWI Menti§edgh Ihgﬁléme Ere wcpmpa@%bwmtpralbl?@?"di@mm "Hleéffrmt he
heayy Ch@'lﬂ@}udgﬁfehéogéﬂallféEepﬁafrFa& @ﬁéhqis rsss&s@uﬁtha&ﬁsf%kme&@mgb&oth@fe% &lhyer
interface n and eav%/ chai Zg? vari abl e domai ns. The

term " vaft a(b’f"é”‘”ﬁléfﬁgg (]t%gla?f’e&f“efé‘fl { 5t t 4P AP36 ti ons of the variabl e

dormai ns di ff‘&ron@mmamd;dpatﬂénycymmxlcsﬁ@um reditio Ghe ability Bfadioksulanyseanegetised in

t he bi nd| f r.ticul cul ar
anti gert PR Lep PR, ek ks EAGoR Rltblag o B) PO i HlEecRBRbIT, T
vari abl & t@@mlmn@w@n@l@m le@ecuIGI(es an @ebct@@we@m&%w@ua qoanatehlpteen skegrent s
calised M@@ﬁl&@a&@m@at@@ bQRSe. £ dsdiBedif@azkdn@RintEH\@ ul) JAMGLAN BrMEBEYN2: GBAI N
vari abl e donalns he nmore highly conserved portions of variable donains
are cal {1&9-Re ‘Tﬂ‘sg?f@%rk regions (FRs). The variable domains of native
heavy and | i QhtiveGhi#bodies" aaﬁd’nalty(hﬂiﬁbte&ﬂneﬁoglywﬁ%ms dfabqyels9,0emkajdns, Rgised of

(3-s heettw(c:)? egt}cglil éﬁt(ﬂ,)ggdms atg; \r’}CI;] l%gntlgiﬁi hea%{y %igghea kﬁ’a&?ﬁ \ﬁ%h!ug‘glhﬁked ?c%l hgegrg bham C h

form | oops conn orm n
st r uct ume coviles dh}}lﬁ@rb@a# W@blt@ nFU@bqr oftisulfide knkedss vaes aﬁw@& the IﬂPeYYCth@gPéﬂlﬁeantl n
close proximty by the FRs and, with

10



15 the hypervari abl eregions fromthe other chain, contribute to the
formation of the antigen-binding site of antibodies (see Kabat et at,
Sequenceswof2dwmrmsns of | munol ogi cal | nterest, 5th EdpcPaiskéos/ori2ast h
Service, National Institutes of Health, Bethesda, MD. (1991)). The
const antmdaigiabulis iseyees.fath heavy addvighd cidiniecitab spevlaly bpaprd intrgehain disubfide biotys. Eech an
?Rtel gﬁp}e%\pgﬁam%pét Qﬁe encY Q\I;a'n%do 51;1 ?@H) ﬂﬁloxf/é& 5'11191%%1 ongﬁthtﬁénagﬁrﬁdcﬁ:h@%hhﬂn of

y In antib dependent™ cel ar cytotoxicity (ADCC). The
t er m " Higprravizhlq doppia a‘r‘é‘@?‘@rﬁ"’t)\ﬂ»?earfoﬁ%"éﬂdoﬁ’é’i“éi ify ofhgrread- sThe gonptet d%ﬂ*ﬁlﬂr&ﬁ “5&‘:‘5’&1
L esi duesaipfs la@gaemtu oyt cwamﬁ homaafcﬂs thE ﬁ@ppdnsm Qh&m& mght-@am Iv@ﬁlile binathiidygicnefhe
yp rvar.i e.r era es .am e
! o Y RE Ry b A B o R Sl Sl R B 3 e
50 56 (HeRveerathrdigBPh@7and by ¢haintvirablk dgiwins. chai n vari abl e dormai n and 31- 35
(H), 50-65 pll2) @H&h %f&sqa e lfé?et)that &nalnsorta&@wth&mm malh@é?ﬂf&egamﬁn Kabat

et at, Sequences Prot ei ns of | mmunol 0ogl cal Interest

Heal t h SS@eRfP aBong Néli’?défﬁ a1ld afepysed iy thprbinding gnd suscifigity pf eAch pesgipwias wfaody fopyts Pefilgéaf) )

and/ or 4nh@s. eHév%SérdH&&nﬁBilQﬁis dot ebey@arswaﬁtmbdoeohbﬂwa var{aBle Gomairs Sf Altiigsic? Okt 32

(LI 50-52 thell lpvari.a omal n. and
ol (picpfrncl slee B R hgdhariye RSy ol W pERAL Ty MR SRR

d onai n; do@higt. ibemermn Highlpeinsegdved pdntions @ivaglable 1(91@1119 @t clgdrthg f1®8‘79r)< regiopy (B wihek

Regi on” . 0fye dglgalns of r@lﬁ%@%an@ light éhggs%gch\fﬁﬁﬂr@utfhlﬁ Fﬂ@ﬂ%’ﬂ?ad‘éﬁﬁlg Qﬁlﬁéet Q,rrnhﬁfratﬁ)ﬁ" an the

hypervariabl e region residues as herein defined. Papaln digestion of

ant i bodiomectE by diE PP ARRbleaReIRnS: Whirh farm Ipqge FPRERCHS 1) mﬁ%ﬂ@ﬁﬁéﬁ@@mg@aﬂt piethe B- Fab"
fragnme I"ﬁh&;: strudite. EELE hypavarhblareglbﬁsgﬂ @clechiin gemdmgadbrnlgcme preximiaytg ta FResddual " Fc”
fr alg ITE y\él\gg\pafsl le r%ﬁ"onf__% 3 oqh 7 Ial% Scon Le to the fﬁ&a&on%?tﬁeg&n{ %e% glﬂdl%% sﬁgéf alxl‘bocP &PS in

treat rren ndi ngI sites and
is sti I(lseec&@afbﬁltel ofeqeneys o~ PrPfrflnk?f Wg""amoglgférﬁmemvi\ﬂh EdsP‘tbh@H?ﬂlthﬁ?mPﬁ’ aiddody

f r agmengsuis 6leARNE R i3, MD. @@ﬂni %@co@saﬁﬂdgﬁansra%g&gﬂbmd@ﬂecam bﬁdﬂﬁéaﬂ@rﬁfboc@' ndi ng
site. This regio %gny sts

of i mer of one in.and o
hat n VART B TUHRDA T RLCTGHE L. RS eGUaPa o e utrBes GRoo fereiclil ¢ pi s
conf i gueldlaroytotbiaty (AIEC)t hr ee hyper vari abl e regi ons of each variable domain
| nRract 1O ARl G AR AR Dol flelifhsH) Fﬁrsmhe al¥foo S HARE oPfn ahifbBay i cHL
dimer. Collectively, si X _hypervariable regions confer ant] gen- bi ndi ng
speci f i & tespopsiply fpaneridldias . T%mverrable &SRR g%ve@ibrfg)rnéﬂsewl%@ rgYE ™ Eor
hal f of« c&ﬂplé%\éntaﬁtsaﬂa@errmﬁinggg@moy ‘d0R" @4 Jaymemaam(@lylsass @2) BNS-FPES inftheQightor an

over e Ay o <oha s En BT RaRe Bt Al 95hi g b

PCTI US240 05/ ©242886 of Arveinfalinfuradpaied tintakss GthdisnPublin Heajth Servicm Nationdl Ingtintas of of
thesl i ofjdaiag B&héédaaﬂﬁ (tlm))fdﬂdyoﬂhos‘é%aﬁegf%m Qﬂg@{v&la@%} k. szﬂaﬁ‘es B@@/(m)cfmayzn

Fab’ fra ments differ fr z tion of few residues
at the LOHYR3P (Fél“’rﬂ“ﬂl&’ét cb@fm Yaﬁ@lelﬁi@'awanéﬁsﬁ (Fibpp3- asom ad ?%Iﬂl&‘ﬂ%mﬁm‘dﬁ@yor

nor e CyﬂltuﬁlvﬂﬁBle faertin; tChehiabid herly. MrLrEge. 1969010917 (182" “Fenheivark Raglord @es I'R1at i on
herein fo sidue omai ns
bear at'ieast e%%seevaévgl &ma{nﬁ?sg é‘é'ogh tﬁan ﬁf?’%ﬂ’%‘f@%%ﬁg?% é’g&? %%Q%%%?énegrl ginally
wer e pr oduceRppaisdigesiongf aeﬁbOﬁeﬁbﬁodﬁqe%tgﬁ@mﬂsal Wﬁlfé@kblﬂ(ialﬁéam\eﬁg@lﬂe(@%ﬂt Epamsats,
betiyeeneati@iia siEhb sk éﬁh)ﬁlmng e, HOUBLidRT B HhagrRdnt, WRRENANE FACHRA Liitdlo 8ryRhIBR
known. The "light chains" of antibodies fromany vertebrate species can be

assi gnedily Pepe tisttmenielgsag Hinby, frepmeptithathas tvp yniigd-binding sitsank igsteapakle ofEss| anbda
(1) bagedls ;nhe am no aci d sequences of their constant donmains.

"Si ngl e- cha| n-Fv" or. "scFv" antibody fragnents conprise the VH and VL

domai ns of aRt| By irifHe P@ibﬁdylfﬁg’f‘??ég’@%‘(‘?ﬁtéinﬁ%C%ipgtepﬁ“%%%ﬁfogi“ﬂo‘aa“gla%gf"é

pol ypepdindite sﬁ;‘eh Fhibregibh @hastsbd d{merbhﬁhe Révymbiy e phd 1R chdid ahile doOiPhitigeoa

pol peptlage i nker bet enabl es the scFv to
for t h Q0 n%assom 103,(1?& %%srcgnft %rlatlog hf\tahe%neelh%qervanabgregloﬁs o?each vraré%li)kee\(}vm%x]@mtg él v see

Pl uckt hid@defing anl: efhﬁgdﬁh&fdﬁgﬁlﬁb@ gly s@ifaceMﬂﬂl@ v h%&irﬁkﬁtﬂob@meﬁlsﬂle srottyperdatidyle iRgiswnbur g

and Moor e, eds. , er-Ver| ag,. New Yor . .269-3 1994). H

ot i bodECRRir P HPGTAY & HoSHPBeHORR: 9503 118S Ba fokan Stalhet 16

5, 571, 8@éprisnganlikhise hfpatvaiable NgionsSpebifid fodmBintighf) hdse abiditym rtapadeaa sl antiged.er s t o
smal | a&%&@@ﬂ%ﬂv&eﬁ&ﬁ@ﬁ@tﬁn%Erlﬁretb‘ﬂ@ingmei gen-binding sites, which fragnents
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conprise a variable heavy domain (V& ) connected to a variable |ight domain
(VL) in the sane pol ypeptide chain (VI1- VL). By using a linker that is
t oo shor twoao@ldozsespai ri ng between the two donmi ns on tReTAB®SOREBO, t he
dormains are forced to pair with the conpl enmentary domai ns of another chain
and creat e tT Fanfraggemn-abo oliatng ths icdresnt doiradfoidi Bght ehag adkde fiistredtanpiomaihiul | y

in, for 0 | i Nat | .
20" A ad CREHe ey FE0 B0 T im0 Bl At B 0 GG B 18 rioull R
(e.g., %edhdereyins hpksdivebin@E dompiniselpdingsnt 4 BOGEEinesfrm hesptbafirhing fein|

sequencgy, e tH@dés%rfa@ﬁ‘h&@ﬂ foh%ﬁﬁ‘wl'u%@%r@ Edeldﬁe(b) oﬂﬁQrcorfsﬁaﬁ d6BEds badt feast one
humani zed anti bodi es are

obul i.ns ient a

el A e N N R e TR S e L Y
by residquteies faemm tehyPdervBemii@bloeplingsgif anbalf fragmro arh alveimospeci es ( donor
ant i body) s @%ﬁt cﬂB&s nt[b@&es ﬁroﬁllagl Jbrte%;ate%%mggéam%&n&rté PRbEw @ Eshb e
desired speciti , capaci I n sonme i nstances,
f r amewovies: eg\leéhapeail&) and iaeedﬁ&béaseﬁronﬁfﬁemwe SefyePRITE el BRUSEA deifansy epl aced by
C 0r respondi n@adgemnﬂwmh Br "EEP1 :ﬂh’&)fﬁy frfgule&theﬁqme fhe vy, BAINB RbAGSEL oaghhbaag» Gwh_esm rray

rise residues that are not fou n in
dor} r aREP BYHPS are‘ﬂ?é?‘émr?osﬂ]gg p@éﬁ%‘% Ch%{? eL rﬁ%&@yt%éoffv Oﬁyﬁ%pflaef é‘fﬂll% 8°m IPRESS Body
per f or nhypeptidd Imkag Banereadhe Vi dné Vidomains whixdh elaihlbs theediy teviotnl the dpgrpstiugge for antigen _
subst antHd%lgl yorgtlbjllev%fsc%tf Fﬁl@a{t uﬁ)ﬂ?‘he}%%h&)l Wohyclotnm;ml}égtw %ﬁ)ll% ﬂ&%hl@s In

whi ch stanti al %’ pervari able [ oops correspond to
t hose ofnd Mo%ﬂdshﬁﬁﬂgFf1Vﬁﬁ¥\8HWWEP? RO9HA (1494 BFRZytikof sk fasmgntsprg dessridedhe FRs

are t hOilﬁiﬁv'@f?,/lambumlfPatbﬂNngB@lbht%dlms PREHNB.GES7, zme hunam zed anti Eo?y

optjonally also w,l ompLi se . an i mmuno ul j.n

c onl§t ant r eg’}‘}gﬁerr(n |'—Jé3b?‘ﬁ€fsglg£|:er(§§(1 srngﬁ z%nﬁbot%y zfgmentﬁwx{h two a}nt en"bmdlf‘%%tﬁ Inhncqlﬁig e urt her

det ai | sqomgese 2 Joiabls heaty dainaip (Watarnegted Pk veRPle 2B d(nlagﬁﬁ’)) in 115@ b pAYPRPtde Challn

Nat ur e (313 2 V%Z?B'y%glgg ilgn%}%‘)at is %@gholrzt 1S 5to® 7pa1r11@~ge{weel1ca?e twodbrtds-on Ble dme 023115% 596

(1992). mani zed ant i bodi es i nclude huMAb4D5-1, hul\/Ab4

ht uNAb4‘B5‘a‘SS argfepdsomals WAth the ERTPIFATSY @maﬁaﬂﬁ&b%*eschen TN GIRE BB FenHRY “‘ﬁ Eﬁmzxm 8

or Tr asbidzodizbdie deHERGmRTd {yriy, ¥oratn@e ST 40069y ; Wore3/Talsl endBHofingtl.e5ul., Pat. &nd.

5,821, 3 p ated herein by reference; humani zed 520C9
V‘%éBlZ’%gfftéx {]‘? %%ﬁ%g%géﬁggbm anti bodi es as described herein. For the

pur poses her éiumamzed‘rfa@ts afngprhnan (¢ g-EROERRgdies)are chigigpc anfipiiapaapen@in npgpgr t o

an anti hadice d%gve}i\@o%%%&»}ﬁlaza%ufglii)d#& QOHMO 2:b&8fre, RRERNF Shit@dibNLe hm@ﬂt and

heavy chain amno aci res y.
For o n. I B ORI ERRESTRRE Pt BIPS s B SRy EERaT el 1 he
l'i ght alndeslitew/f;ommmvanm mgoad ia dorsiepaespe@s (donorSEPodyDsDS: mdbé:, ah chbtifor

r eSRect | Milin %éqate%lﬂﬁg%eeeh RODicie), Sl fmba@gyn sbASnRBES AmdRb AR Ehhat s
not conj ugat e a etero ous nol ecu such as a cytotoxic noiety or
radi ol afstdues ginthe pugsp aeewogla i BcigPlaced BneoriainpRdne HR s desidesn t Fuptheamreind

separ at lﬁﬂlaﬁﬂﬁéﬂibod"l@ ﬁﬁy@ﬁrﬁﬁke Fekiomes HhatGRFPAHANH the @dciplehtSntibadylbf Althe @ohét mAvARNT .
Cont am hant onent tur iron t ar glﬂ woul d
ma

| .en i
e
i ncl udecospdsg estantialdyrattoha &east aredand tipsallyhvo Vel doris, ipvhichad pr sa;bsemm?élm albefs
SOl 44t €Sy, AyBer%QJIQBJp?&n@éFQ&% AROLS nod-RafRid R A Wuriabd an Ql%ulﬂuﬁtlafw ﬁ%f tﬁé—ﬁRst 0

greater than 95% by 1 ht of antibody as determ ned_ by
met hod, &&fiepe ﬁ%efwmerlefreﬁw&m’ in §EIpecE: ﬁéﬁh%%“&?“%?yg%ﬁ“’m&y?}”tWBl Campf&eaﬂf‘é‘e
suf fi ci £pdrtidn@f bir@iufbgRbulin@asiantkeidneBd) dpeGitpthat Nf b Bdoi: fradhunoglotiufid. eFon &lrth@nmi no

acid s e%%&%e% Jé’%s 3L éﬁfureasﬁﬁz%% ﬂgssa ciyé?:hmszgm Hen aI\%a?uré 39,4 3 (%gzg QFpagRel ty

by SDS- et ¢ Fadidi’ng oF "o conditi1ons uslng hassi e bl ue
or, prefer&pl S]ructs&blv%ﬂ?’ét?@ﬁl?PZ)l sol at ed antl body i ncl udes the anti body in

Si te}d Wi thin 5eeAni RRRY aildies u§ﬂu’39 ﬁul@AMDBQaﬁJMzQﬂQSQOMB&ﬁi 3 OrfuMA"B@DS 4
ant i bog%l s natural environnmen be  present. Odinaril

i sol at eRFMAPED3HMEBRPu: P‘IM‘H%DB‘FéWdP%bW &er Traé%ié‘i‘“%ﬁ@%ﬁm %Ptqeffﬁbeélt ep. A
HER2 and, II‘ElﬂkCB)bfWSIP@dantSJSIllfHSbbxtp&ssUERodioﬁEﬂ hata byedertie; urehiz @ISR0t/ hiZ o)

Trastuzy gﬁumamzed Q&F anti odleshas described herein.
For the purposes herein, “Trastuzumab,” “HERCEPTIN®,” and “huMAb4D5-8" refer to an antibody
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reduces or elimnates HER diners nore effectively (for exanple at |east
about 2-fold nore effectively) than Trastuzumab. Preferably, such an

ant i body wolds/a339BER2 di nerization at | east about as efCeatscasloyizas an
anti body selected fromthe group consisting of murine nonocl onal anti body
2CA, a éeaprifingaigaiigihitandifeavyshdinvenimoaid cédqoemeds iXXEQRNGY0 thyan2 C4 resfeetivlyz umab, and a
Fab fragnent R &?ﬁ e i ion

by studyi ng Ei%% d?&n%%%ﬁg?agdec ,19&@ \f&& %gt F‘%gcq}n angf:ht@?l\é/}gtg&}dgﬁﬂ& Bk
downst r &8 asidgeraeicesdn SEMPANOT: sandtld f@fSPeéW'ielyHER di neri zation, and/or by

eval uating thenamtahtbﬁ@ymldﬁﬁ&b&uymhagn &dfih&) thaliselotce@@aa@tofaeaerasgoaﬁﬁumgief or

ant ir#JOdl es %#tl%) to inhibit HER dinerization nore effectively

t ha Tr%’(l§lfﬁfﬁ¥fﬁt5’“‘érf“§e%‘ér§ 9B& in Agus et at. Cancer Cell 2: 127-137
(2002) and Exatiplaes’ abtitddyginshe #hibtengieen ideByficvany sphraedeadiplreowrmdfiom acvepp@yt assay
For L nNbA hdPherdhonfrent }?\agingf;ﬁw Bleh @0t AR AR R Bare hQLiaRY ARSI ihdRID! LT O
of HER ormation (see : dg Agus et . Cancer Cell 2:
127- 137W(tf21w29%w oafer ARt vprs for the ‘H’é‘P‘é‘V 1yd mﬁyé’ﬂlﬂ@;@teﬂﬂﬁwﬁi bpripgoes. md@%iﬁ@f%la?e%fu on

of cel I &nmm&&nacaam&e@ﬁ Iﬁ‘iﬁ&eﬁdd%ﬁcﬁhr&eﬁ% ammh@oay WIB bShuAfia ) thirehter b By Agus
et

127-137 200 exa 0 R |igand
bi n ngwflgl’ gert é)dw%%tﬁm&‘b?yetge %ﬁém‘fe ﬁlé? gdl%n eﬁ%t’ EF §.2 2E of
Agus et degtee suffiCnigesbt@el leasPts rﬁ_smiesbBN-te(r@iﬁﬁl 2) 1pten‘nul ramax gijxe@ipnce Dst ofgsmwite

i nhi bi t !:LP Qquénatma&% bo h%ﬁ!)ée§61t&{ g)S IMEE?undej}%cMQbr n%x%‘édumﬁ@co&ﬁxol?usﬂmg iR 175,

T-47D ce hi ch “express dimers 1n the presence (or absence) of HER

| i gand bl(‘@%éﬁ‘?é‘fr@lylsﬂﬁ?—fﬁfé’i“nls%lﬁﬂi @P‘gféy mése@eﬁh&fnﬂh@'m & siy wighin reqemphipqiy cefipfigee ot

127- 1371eﬁs2&(32bmpoi1@t ofl tRSdnABYARY datuirdd Bivrbrinie@ il hot be @RSt r@aiarsy, govahdr igoldddor

i ns nce, inhihition nt AKT phosphoryl ation or inhibition of
Rcisa lpbﬁgregm?ﬁl%ﬁtaﬁmtﬁﬂe%ﬁ%%% Ro¥$l ation) (see, Exanple 4 herein, and

Fig. 2C D of AA@B@ amgibody|whiclCinfglets HER|d|mefizationipre qffﬁ?mélz@@?”frastlfzemabei@a?np\lv@h One

may al S{%d@ésscﬁ%ﬁMM&tmr dih&e mai@terfa@@(y R RIRpleSt lé%Rw%m%m%& QRcMyShadyi ng
35 the anti body-HER2 binding site, for instance eval yating a structure

or modelstiEp £gefeéeb1yrsy<§lea?n ibedy tphib{HER2 dimesigiion aQ??ﬁﬁaB%w efoﬁihVﬁagi Bapgeedy ( See,
for exasgebeqd fréni de)biptosststiataf nﬁ‘mmamnoo{hhllant&ocgﬂzm,ﬁbaab (266049 of murieendnibdRRal

a n 'Itf\é) od Xnu@ ZCJl %Q%uglhﬁd% E}?S}?\ﬁa%%% cent éf ﬁﬁfﬁl?n% 0 %)‘39835 X\Laﬁlue ?@R dﬁrilgé Gn 1%1?1&”1&1'

ation" nore effective
i nst ancky srdyingRisk dlrzerf Greatlynerbe e‘éﬁ*ﬁt@eﬁﬁﬁewwuov [PafPWITTeas ﬁ‘%@?ﬁa‘ﬂ“‘(’@@@t%{j’@s et

at . Cangeg dicRlidatiod; and/érby l@%a&r%%aatlbad}dmimﬂmh@sué el eAs@:infor iee@yor@hivexanpl e) .

13 V\D 2006 398 005/021286.. The H whi ch
e O 2R TG B0, oSN i, R, 0Pl

61: 4744C4I2AX72000P02) snd HERDlea ZialDhereinh By wiylif exdmple onla olveitag psediferanhibgioppindi ng
ts IOt r%es : %ﬁ'ﬁ%xza@dnrﬂg §ssés§?ngr §>§éx9 Ilrlﬁ§ 1dhﬁ1tg9m ciuher f&%@n Q:t é ﬁprﬁi’é L’y B‘%Lc §le pt' nds

es In of the extrace ular domain, such
as domafinsaicss Gell Zrid7- m <5&0022a ﬁw %ﬁﬂ%? é?r?l@aqewu% i HER lizapd aptivafio of sl
ext ent, eﬁp@ﬁmdmrgﬁxaaplamaﬁﬁﬁﬁg R AblRR. CQﬁceHER? 1BIERY (1061)eo@aaniphd);.
ErEg K :DIeEIf)&;[ tl I—BER%?gf/n%%mfhng 1o ce115 ?1 g’r%sg é—ﬁiggfyl)s {)1% %qre_lgnll, é%g% %_ us et cﬁa ta
Bank (| Drcodallp:378)37 (20|02)u®t mcatmlﬁg:elégrow atibltian 91" capatricis the- MET. Mftﬁ M@sﬂﬂ o the
het gy odyres k GBI BOr-8i0 @ellgfwhﬁﬁ%esfﬁm@@ﬁﬂe@ @me ﬁr@s@sce @Iaeg;sce)t & }ﬂm@m N

of HER2 binds to residues in domain oé 10 ot her
domai n( Sfapre Hergn and Higs 34D gl Aok IC"éﬁ‘fﬂ Cili& 1273?-“&%9 bif%v I‘F‘ﬂ‘é’e)aﬁ‘f“ib‘b‘%?f t hat
bi nds t eovaareah Eignla]hngbﬂoﬂﬁkﬁanée@mluh&on of HRGIdbpaﬁHehlemmﬁmplﬁb@_yﬂmbm inhibitibh of BIRCE- brl |  Of

HERZ. AU e P o Bhorhill AR SR oo RAPELA B ABNE, LN £, OF

lan tu oviduct" is
one of He37 RE0Y ifmexamplok Onp makilsegsséss whnthehbe ayihedy BlybisFIER dimerizatiordiygiddng | nt o

t heshsut efht:'ﬁmbohg ﬁh@bm&fgrs!té RRRSHce, bPevhiDRinSNblRE bridodd isih Bt BhmBrRaMy oGV Ty
SucC as e a

Ovari an cancer Ly Iife-threatening
mal i gnai‘f’é‘?o Y ‘PP&? to& E\%I@f&g‘” GW}?eFrﬁﬂdl%ﬁficﬂﬁfg'rqt gg% 7%{2 ¥2toﬂ"é ‘ti me synptons of
ovari an cancC@eiie HERP @fibqdy inbye“irhiba HR G rilefichdemiA KTphosphayytig” avfor ihlabigBREN® TGHhe-t 0

shed Cage%gndeng %Jblﬁ( phosphorylation” more effectively (for instance at least 2-fold more effectively) than

Trastuzumab (see Agus er al. Cancer Cell 2: 127-137 (2002) and Example 4 herein, by way of example).
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t hr oughout the abdonen. Ovarian cancer cells that have spread outside the
ovaries are referred to as netastatic ovarian cancers. Ovarian tunors tend
t o spreadwoaotdme7dsaphragm i ntestine and/ or onentum (aPCatusgoosayeset hat 20
covers and pads organs in the abdonen). Cancer cells can also spread to

ot her or gansThelHHERGghtibodyrpedy be heenwhidhglogrdot ithfee HRQ edetoman pieav@eafNldina gashcer t o

be trea@&gerljteérgfﬂﬂ li‘ﬁtb(;iétﬁ? the three primary classes of mali gnant ovari an
tunors, namely, epithelial tumor, germcell tunor, and stronal

"Primry per{tisRe arlb%ftet Higsieeio a peasprdinaerie Bindinge iR (L FIER h Rindsp pesigues rﬂrﬂmtﬂﬁeﬂ
per i t on@aptidnelly BRb Yindred ﬂesluﬁt&ﬂﬁlbther eBhddongii®of R YIEREexvadeNuls Ushhdinaduct 0 depdidshel i al
ovar.i an c er J,0s€Q i C ear tt 25 of
spr 8ad, nI ocarrlt%esnlczgﬁfﬁger ] et G %—fém fe ?*%3%‘% %g}gp %%v gc aﬁﬁs il
get pri Iiﬁwhepexdmteo neaklicca plc CmomaCell 5 SFaBZMQQOahchma@eme the HIERDAwtuzym@b erygalt o
cancer ét’rtlct&rg %e[fo@i eli Q/Rl’l fﬂ@ R&*ﬁ)ﬁo@ﬂqjagrB apl{ ?@@oée‘ Igﬁ%ﬁEUatlmn e?eg{pfaﬂﬁalnﬁtﬁ)h trhé{rm r

develops in a layer of cube-shaped cel known as t he germ nal eplthel ium
whi ch  Wrfs fgbgstogimerichindine g& %9HERhe ovaries. Epithelial tunors account for
up to 90% OfAlazinhb(ﬂy&ﬁtl GiRds GRIVEER B ofﬁERngnﬂEt@ﬁl;lJluei i B&kain 11 Sd Blmumiy feBidues in
gglomat Ior}l(szetJI-{Eﬁa)suc% as (;omams MI P%?ermy thee tlbo?| r’qt)at glhdst clomam?[% stott for

30 abou B Al ovary an cancers occur 18 (teena r's anﬁ young
WoIren. delgtbematdomwnﬂrlla@éﬁefw from connectl ve t| ssue cells that hold

the ovary toggibgy maaasioftﬂaato REP SR -shi & or a&rﬁtaedbpgltnaaeéoftheatrmg%maad
progesterone Stromal tunors account for 6% of all ovarian cancers.

"tunor sanpl @ iaEiERuPe” Y ogduch g areof stV L Mbpsdrrting from BRI Pﬁ’f“gmatl‘ﬂt’ﬁ?}mat?el | s
from anpateivens’ s tumor. Exanples of tunor sanples herein include, but are
not, limted r.bi r [ 35 circul ating

pl alg ma pr ot e?he P ent‘one ?Scﬂ?epe th%%ﬂ lmm% &%% CQ‘%Y guglﬁ Stﬂhe%g(lsom%r cell lines derived
fromtunors (S?Vﬂfeﬂﬂlqtnmrfiis A petentiaty rllfertlllk"éenmg@pegf@‘i%shat ¢exelepe jo ongrey bpth @xasiesy &3 t unor

sanpl esge aﬁtc‘sgm fo@édﬁﬁdn'cﬁhtér'aﬁb@ﬂ;theﬂﬁﬁr&ft fullor RIYRSLERAn taggarouah&asmlcafeer cAls
"growt h |8£. tow rﬂ men%ﬁﬁ?ﬁ‘d her ei n refders tQ acfgpeal

conposi TBH° Ot ST cans At ppveLPigR) quist %@ﬁ&‘@f“ﬁlateﬁe EREER Bf*‘@&?sr ng

cancer owefidn ceictrs@varian tniotsrted or spraad Yol theodiaphiagrs,, intéshiee agd/owtrlanthm ke fhtt layeythat14 WO

2004/ 0 Z)ée%@anﬁ’gﬁt %@%Q%Ie Q2088 Caagfeaati cmsoteﬁeaqtt%m\étur%gt trﬁtamyt.wamntlyarrdeduces

t he percentag expressin 15 1N

i nhi bi t B¢ YloedgeansOyar Catfér g de ﬁtaéedthrratl ntfiuéeléhecféqer PIERAE) %anir Bb’t‘%’g’éﬁ“bwafea&t a

pl ace otuhes, nﬁrh&ﬁeﬁh&ﬁﬁﬁlﬁar,,geﬁr%mtu&ﬁr a@g;e&hestuhiaat |nduce Gl arrest and

M phase arregf. @ assi cla Mﬂg ase P ock%ratl ncl ue m eumln as ! gnréglstl ne

and  vi nbl asti A8y POPERA AL FFHI0S PRoT Tifithet v RYIeh"%s rp PEln,

epi r ubi @rcmomdlatvrberqumrmianto eteit«@q@@srrdecan@nm temypif eemplnappaﬁmseesyagfem gatteiat

arrgst &f’lspr@zldsan ﬁrgérlosls QYR har WoRasTaPRRSEri@ St cad Qifl g&f@tﬁ@}{ Seritobifeaftinsh.at i ng
agents such_as tanoxifen, prednisone, dacarbazine hl or et hanune,

cisplatin, noePRetR BRatEsmoa reiers Rsefcee fhe fallppipngybs ardlor breadligsent. | nf or mat i on
can be foundai ‘I'&:pl-tﬂalﬁzl hb:e advklags nBasyeSofozibempme:eus kMendehsghiinadetihdlismaelich eds.
Chapt er tineoplasti c
drugs” SbyOWﬂSetHCkou Sldggftthe ﬂvgf %ﬁ glﬁln Sac Ou’%ﬁ?rlugg%?%%pﬁﬁdvfgg%n%]ses pecial ly p.
13. 10 Exanphéssmpdell mgnpmet@nﬁnhtgjutt&tﬂaﬂyn celifi) 9fBe A e Cermeelk thense whipl astpumsitesd t o
HERS anghoktBi Bhit ovhril cAEQIbduGhost EB NG RenaB &t dnd y&iﬁgﬁz&i{dﬂr essing HER2. Preferr ed
growt h i-nhi bltor?vqfl | ER2 anti podi es i nhi

cells in celf L e 5&9%{;‘% PR “?(‘.’}g/ceugtﬁ?iwﬁlpgf’8Y%P%§th§rra8‘gth%trpr‘tdﬁcﬁn 50%
(e.g. fihoRmabiuionbsedrbgen atigpuigesteid Fromdl tuanrsardoindd bd §% obrloeants ehéeon of about
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cells, andsar Sef;g%ﬁtﬂéﬂr&éﬁ( & chrfugdte BALHAM & Hrfc@ & eclﬂr%-g? PR e RB A Q)‘?@i%te
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byt he u et Sl RS Bty e ey sy B or SRR e o5 g0
(1980) . betg v evixthy dfidisctesrrantibelidss are identified that produce anti bodi es of the

d eSJOr ed s peclt‘Jr 'e;%}rn%)ﬁé thearfujn'oaéntayanul%'agé 24 be%ﬁé ﬁéin& Yhe h§ﬂﬁ@on§a| n%@@@ ﬁfgp&éscgged by
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for exahrrgzmebovez 6esche(P {o elﬁcEMgméhocﬁesnﬁ “erducQ oragrg Icatl Ial():le bf npta«P ucul%antlﬁo%les at w1ll I's

maybe naI
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chr onmat ogr aptig hybridoma cells thus prepared are seeded and grown in a suitable culture medium that preferably
contains one or more substances that inhibit the growth or survival of the unfused, parental myeloma cells. For
example, if the parental myeloma cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT

40 or HPRT), the culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine
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DNA encodi ng the nonocl onal antibodies is readily isolated and sequenced
usi ng conventional procedures 25 (e.g., by using oligonucl eotide probes
t hat are wepat®798 bi ndi ng specifically to genes encodipng/ush@shersy and
| ight chains of murine antibodies). The hybridoma cells serve as a
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Revi ew articles on reconbi nant 30 expression in bacteria of DNA encodi ng
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(1993) aptleBlede ktaitbR froth AU MOican R@vsulwetﬁﬁkcﬂ&lkolﬁﬁle(nﬁﬁamUsAnHLanaﬁ udldver
]?pg%d;n”e:&t%) sr:raglur?l%n hgtgr%P?/ebo% :, nggnes zgsr(])gl:éng:,?)e% descrdl}{ad f({r ]t‘OQUC 1010 O?Ir}lélrélaen d%éoégc%,lclaantﬁgg in
M Caf f emttlyodeqs (&@zbor Narere!., 3213@0%219%4%@ 133@:@9& et a(;i HMoleslom! étmbatiiy Proligtianr e,
352: 624T&2§q&51§%;'4}p1@&}gnd\/ﬁ{ KﬁGﬁMaﬁslal Dekibr, IO New BbR| 1987)222: 581-597 (11991)

describe the 35 isolation of murine and human_anti bodi es, respecti vel%
usi Hy phage FH B’f“%t‘im’rdé’§rl in Q(birh o BPEMmAFER FTHOTBRE ABVEY fop @rodycfien Hreedtron of
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librari é§AlW@Zé@h@lkgb‘mévmabsmbmessam@fﬂéé) Res., 21: 2265 2266 (1993)) Thus,
these techni qm%dﬁgﬁﬁ eﬁatbﬂe%m@l&lﬁam&dyvﬁsfo&% feasliabetrRNed by e BRkhROBhiysis

fp nonocl onal anti bodi es. 40

ant body hybri do Ni ques r isolation o
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t he net ter and co-workers Jones et al.
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human an unmani ze anti I1es are cnineric

. Accor suc
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40 The DNA also may be modified, for example, by substituting the coding sequence for human heavy chain
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region (FR) for the humani zed antibody (Sins et at, J. bnmunol., 151:2296
(1993); Chothia et al., J. M. Biota, 25 196:901 (1987)). Another nethod
uses a pawoizeoedm@r3okr amewor kr egi on derived fromthe consensus2@sgeesce of
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The nost ferr E? d.m%n ntr 9}' corrp ises the vari aggP? ﬂﬁ domar n
anino at §e‘aﬁa (R a@é@tﬂ o HFPER AR £ BERP' ffi se
vari abl aad|dispiiat pdbatdé three-Gimphsena mbxdomm}onalestemmmlqﬁgelafces icghddste 12ﬂ1uiﬁ>gE6QmVSI GVA
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achieved. In general, the hypervariable region residues are directly and most substantially involved in influencing

40 antigen binding.
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of the antibody. For exanple, the antibody variant of interest may have
from about one to about seven or about 25 five amno acid substitutions in
t he abovewoanécablms| i ght CDR sequences. Such anti body vacirarstesmebe
prepared by affinity maturation, e.g., as described bel ow. The nost
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two o

r about. four fold abut 100 fold roved
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> GPPT

des€r i BRSNS ASHUIROR Yo i8S ¥ it pieferaifly R Bifely FrepsisrblaT> #%6i ni ng

region % 131;)ref9§ﬂ;er &r8 (S 19RO ﬁ) @Hﬂbr QQ‘Y'THPY"[QSE@MI@@M)@ LR aJdﬁﬁH!ofth%se'ina‘EQ”m ete
i nhibitjon of endogenous ant pr oduct i on. fer of human

ger m | i &Yy PSR eEs? rﬂﬁheg’éeﬁ%*mam%ﬁgsapt nS“§1t|‘8‘ﬁ’a’¢}é6F PP °Pﬂj’f“’élﬁt’°“??f’§,5é‘“\‘/t]°l |
resul t achintolificgoineditistab@nCOR rekidues n g aiirk thadidBatigpossentaly hagpedin € hakdvestiely See,

€.g. ‘]6} Iﬁggﬁt\(ob(ﬁgﬁ F&Ieé 1e; thg) inagdgé gﬁ%@ gf 1%%& Enigg%ve frH’EAboutgoQte %5.a§(;]ut s(ﬁ]e% %?a)bb%ear

Jakobowts et fure ermann et at
bnr?ﬁunoﬁvemsacedlsg@et)monm&w BRog: vapehicdight %@qum@g&mbw odysar%gmefégpraw@d

5, 545, 8§ hffink} firiidh] Me Iaydesoﬁb@@exodl ‘SRl Y: pheBSBNRInRAYed GMBES/ b8 isd tRtvarddble,

Nat ur e 341118 552- 553 ﬁt{ %C%CS%& §§{0' ed to produce human anti bodi es and

ant i bodlf FleRgRaRT A g oty 8 SERIB M hununogl obul i n variabl e (V) dommin gene
repertoires Thepreeniapphigaion de cotmplags 2 oridiehgntibaics Wwhich bind EIFR? g Blockdigandbody V

domai N Genes &hBER LeQéH?fQ TH phbR R n{aPBeOa h%tnLJ‘a‘ﬁﬁbo@y &%Jhﬁtﬁan%d amlﬂl&‘)t goate
protein gene of a filanent ous bact éri o%@ﬁggososuc

di s ay@awPridng thﬁﬁ@tﬂP Bieand/arheavis erayenses ofg hand ﬁéesgtftlteété@e @rlarit WéD pﬂﬁge
parti cl giniteemiss entbbis pfefetaammd@usama&tcb;ﬁtremﬁ @mtfﬂmmupeﬂorsd thg bBnEihé 2auded DNA
copy of_th a e ona erties of
t he ant1bod sﬂQ ‘? %8%%%“%? % aﬁougg {Ai 84 Omfel(a? ﬁo?d oIéne @ﬁ@%’!ﬂhm}go‘teﬁagﬁt’ fHody
exhi bi tas ragessddo@@ pHER eextricelblar flfmﬁ_m (EtiﬁbEIpiﬁa)geEmnmga@@meavLCBR refsidees for

proper t §,6:mldn ild8e B2 8bd, 32039 fedkop Ia@y op%bfﬂ@aoi?%fftw&ﬁtgre . @vovtﬁtjéé @y of
formats; for their review see 20 Jo nson, Kevin S. Chi'swel | ,

Davrd Jﬁ"e’ SELAT PeRTOL 5P Foriges) Epfangiqs Bg“ta‘iharblflhg‘BPBFEf@‘ﬁiuesfos%t&raﬁsf’ﬁincbli%%PO &s¥er al
sour cesLBfLIY- Ige,mez 384 DBNLS of emblietiod S¢F Elvofodmorp (k0o €hi 5, By, fichapksdouteh at .

Nat ur e, f:f?h52 624-628 (1991) isolated a diverse array of anti-oxazol one
eSe eSl es . . . .

anti bodit& roma small random conbinatorial |ibrary of V genes derived

from Various forms of the humanized antibody or affinity matured antibody are contemplated. For example,

the humanized antibody or affinity matured antibody may be an antibody fragment, such as a Fab, which is

40 optionally conjugated with one or more cytotoxic agent(s) in order to generate an immunoconjugate. Alternatively,

24



the spleens of imunized mce. A repertoire of V genes from uni nmuni zed
human donors can be constructed and antibodies to a diverse array of

ant i gens Wwonodamiivsg sel f - antigens) can be isol at ed essemrCiraisegosihei2iow ng
the 25 techni ques described by Marks et al., J. Mdl. Biol. 222:581-597
(1991), e nuxﬁlizédfahﬁﬂadm affihity, matMBGhtibodyldsy BRaritt@4antibci9Idch as snG@act BGS ntibddy S.

Pat ent Nos. 5,565 g]nmandn?bo oS 905. As discussed above, human anti bodi es
may al so be generg i vifro activated B cells (see U.S. Patents
5,567, 610 andsalagﬂgatlzﬂtﬁﬁummmnmmaamomm wgegraed dEg exappledt i nowpoSiblePat ent
No. 5, 772: 9% aalggé,s@qmaaule@ A iccl 028 A Bhon A AL LT eoBBL L GG rdARYRT Y 3,

1997, (v) Antib fragnments Various techni ques have been devel oped for the
pr odUct PEwn attdedifs ffﬁ’efdysefﬁea&g‘ﬁ%%ﬁtogs immpneglopyli ﬁlaﬁwcyon Foregaapler it bag bremdescrifed o

deri ved i the miy@@isyiabtﬁmdf e sitdbaly hafvy-hmnq&hm@ﬂglblbgg| ge& i smencan@ge;mw i not o
:}] dalBl’ ol Hfé}% mlcte reisulg m§om}élﬁt(e: gﬁl lélﬁxbofg%{g%g@lglg)Q?%Sci%roductlon s:%?r thél'lp Ty 1leZm{ 1992)

fents can
now be prodegiedlinbiereauty iy suglyzerretpmtanarite ibstulidethd moduftign ofélxmmh@odlbmon

ant i bOd){nt&énQQHEHQeS s@@@ 2. @&oaosgl ea&zeiimfc rz@m Aclag s@,nbsAb%ii/ssp b@g@ Jlaf(ol%\@tg L&D,
di scussed abov ively

F
recfer é(ﬂ’“‘fer%ﬁ'?% 25(3, 89?3) z?ﬁ‘&?gﬁfﬁé‘}ﬁe%i ’feﬁ}’ ”é{ﬁlﬂﬁf"éﬁ 39619’{9%9(‘% ?@a‘ﬁ“"’)‘@’of ?é&h@ﬁt s
(Cart er 56%9,38b andBi5a3,39chnol ogy 10: 163- 167 (1992)) Accordi ng to anot her

approach, F( fragnent i na host
cel | cuI tur gﬁer%ﬁ%ﬁeéyf B}gé%cﬁsﬁ% %ghs 119 %/r(Mtsﬁa 1r|ct)yr ﬁﬁ tfe‘rc?tr?4%?5f2 ﬂ%ﬁ)@ T Se?r%’nt S
wi | | bermafisahern aptgpodipreand Ritibpdydragmengstii virorfeom mnmneg@b@imrmmabérfﬁbéhmmae@ t he

ant i bodyep@foir&HOGSminSniRd 86ndE! )Qcc@rh@r 0 tMechdi rmt%@(\%ﬁl\ém genotfe R ARLAR185;
U.S, Patent. 25 WD 2006/ 007398 PCT 2005/ 2128 571, 394 and U.S.

Pat &ht [ cither 8 8oy ginoqgoat BIYl§D $A%SF ey Pacergphage SB"“&é M33 oy f, and displayed
ant i bodys'funcéongl aptit@dy frag@ecy dnltedurfane dﬂﬂﬁph@ﬁteﬂ[ﬂe Bedadst 118 TilmEradus acéoiglograinsSuc h

| i near ?‘Bﬁél é&gé’dbﬁ bﬁﬂg&g%?mgg&é %?no% %91%8‘8;% Cs)Béeﬁ’ ofthe fupén&ﬁgﬁléﬂefu%s of(zﬁ’e'a)xtﬁoc\l;/

Bi specific anti bodi e Bi'specitic antibodies are anti
bi ndi ngalspeel prdictanelhyshe catodnghstntipofpoaibfingheprrorspio dpeshe phize aimptsaryy
bi speci bftke ;@dpt«,ﬂuaqﬂ thea cBB Yhide QRpliyQad WQetlirhiédah £Mikietd i fbﬁﬁtesoraﬁeutrmwl-&wg

progein tibo conblneaHE
b1 il ng ey o et S b PPPRar S R U g1 T BB M rmy
be conbavees OWN tghieanmarrtmamm wl fyiphage dispiay aClacks@gert Iwkgurnﬁﬁza@afﬂﬁét? @pP1aisdlgedk ocyt e

such asa@lv&se%ﬁllyl of LfCRRPORAe anﬁ@d@&f‘rﬂn@a sélﬁ}l gmdog%%mﬁ)lﬁat%)brarﬁd’f VFggneE BLERLRNS for
| gG (Fe such as FcyRl (CD64), FeyRII (CD32) and FcyRII'lT 10 (CD16) so as

to foc ué‘ Epéeie‘l‘sl?f igymupfeed e A HRY P‘?ﬁ‘h‘i’fé’ [ENCE omp ppimmynized l“é‘&‘b‘}‘@g‘gf %@bet%‘l‘SF“"ted and
Bi speci hitiBodiattd bATERS arfig \of ahtizens (audipedifbigtme)Cah ibZ &olayd edsaxilly faigp®mtsShe O

cel }ss ""Pe Eﬁe%é’scr eéw';ﬁﬁ%s ot a1 Gl 35"51'29?9&1%57 0935 o %ﬂ&ith"é'?'? EBiEDY! ig,85)  and

an arm wh e cytot'oxic agent (e. g. saporin, anti-interfeéron-a,
ul na al klé?%lsde, alsd, i PateneNesi h365.3pa0hdb676MWat e or radi oactive i sotope hapten).

Bi speci fi C ant hikegdbLdboane ar%é‘d?@rn?asi aBS bd sthdratk@Ya} Birra RV RQIE 635 Rbe U S.

ant i bod %%ggnts cﬁe g: gzab ) 2bi speci fic anti bodies): 15 WD 96/ 16673
descri b e“éf PGP EB%2/ FcyRI 11 antibody and U.S. Patent No. 5,837,234
di scl oses aHbhsPER] fntibodidERE/dbentiall iraliSi Pevaly No. DIVIZE, i igbesd) Iune/B0p L BP@sd Wioc

HERG FCa7,@P41 RofNed 15 n W98/ 02463. U.S. Patent No. 5,821, 337
t eaches ,a&%? s‘%ec?{e “éig%\g? anti body. MDX-210 is a bispecifrc

HER2- FcyRI | | ("P\/Et héerdodydiagtiensi ng bi specific antibodies are known in the
art. Traditi Vﬁtﬁ)lus tBdhOiges bdvOReeRdevdidted fob ﬁaﬁbdhcuoaefdah&aﬁﬁdgfnb&s aiddioRdl, @Rsd s

based op the coe si on heavy, chai n- |

oai e fiapts FRE SBHED T AR i SRuion P PO YU et P dfeaiholer

al ., NaBJadr/@ﬂz:ccﬂ@'&t116!8%’65@9@(1{32@583)1()7 11Bee2A)sied Ryénntutveals Sivdorp29: &B(SQﬁSI)mevem,f

| mmnog h%@pkgnentb&ﬁm RSB adcbABkcds B Qiwink IR R BE LIRS bR QRS £ 0duce

a potentia
P be isolated from the antibody phage libraries discussed above. Alternatively, Fab'-SH fragments can be directly

recovered from E. coli and chemically coupled to form F(ab"), fragments (Carter et al., Bio/Technology 10:163-
167 (1992)). According to another approach, F(ab'), fragments can be isolated directly from recombinant host cell
culture. Other techniques for the production of antibody fragments will be apparent to the skilled practitioner. In

40 other embodiments, the antibody of choice is a single chain Fv fragment (scFv). See WO 93/16185; U.S. Patent

25



of 10 different antibody nol ecul es, of which only one has the correct
bi specific structure. Purification of the correct nolecule, which is
usual | y dwoeomyoafsi nity chronmat ography steps, is ratherctursb@sserzee and
the product 25 yields are low. Simlar procedures are disclosed in WO
93/ 088219. 5aNO8M and UESLI]Plﬁ(ﬁkN?d’ 5,647.488.. TheEMB@lyhagméhOm@&ﬁSbe SGDGAr a(nﬂiﬂﬂﬁ.),eg as

Acc QI’ d Id&%:r E)%fl 1‘3‘ Ud§ i’zfitgnlt s,gﬁl. rr %}?‘ ch Ie %Eéhljlltr)l(e)ag t%tt\éadé/h Iar%nﬁgtsj ﬁr?rﬁﬁ' c%nosgfm%ic or

desire g specificrtres y-an are fused
to i mmungdigbul i n constant dorral n sequences. The fusion pr ef erably is with
an i nmmunogl obul i n(,,J)eavy,s (plt,%%t ant domai n, conprising at |east part of

t he hinge, CH2, and ons preferredto have the first

is
hea\§y chai n }é‘éﬁ’?élf_‘aﬁt“b‘?dé?@f*rﬁﬁ“‘(“@ﬁs)thaé%’ﬁ BEPﬂ?grf@ethﬁlé‘essiiot‘éleﬁ%é‘@scgﬁ??t fFREPPeS.| j ght
chai n bEetlplag, bispécHs @iibodidd maj bih@Sto diffiRen0dpitdpheot thd SIERM frotciDNDS @b @ttivbdest he

| mmunog| 3 l?:gmblne a@ﬁlﬁygmc? g 51 WlIh'tl)lsnhlg ns%te(lg)% r%GFkETE%%%AdVO?HERAI rA?ternrm;na'l g%ﬁ?m in

| i ght chain. are Insert ée S te expressi on ve ari

co- t r ansfyerstcenbinedwith @n erms‘mlqhépbtdetondsggemggmlncemn a’hu@cm mh deasT-¢e8 recept@at
f1exi bi Itltttcmewg 2is)) tt%benmttteepwfmge ﬁ@t@@%ctl hs@@?RlQéDézt')“i«“c\IﬁH(@%z) QinlP)lﬂﬁﬁt i de

fragnments in mbodi nent s when unegua ratl1 0os o etl
NG i ST R AL R L B AP S I R A

howeverhe upa(ascslbd&hﬁ chtorotini@entd to telllewidackipress HERR Ehaestibadtes foaessaHERD-bintihg 8
pol ypept i N 0 pJ. tor h S| o] t
| east ta\tlr\% ag n? Qrﬁ‘lcl% §1a<!lsr1h 8 otcg( ar%gn%g ugrla;}ogf |a§t§ 1n¥gg§r8? %‘sﬁ?c%)gﬁ(algﬁ rlcq)n A haslf?‘or
when t hleetl?oat:tat?sor arheacete lmppp aafptenb Biseerifis prjihodics cirhe @reparesl ag ftﬂtlefgerane@dles or

enbodi nﬁmgodg){&fagt;dah@(e%mﬁtf)é\ﬁsjibeclﬁchgugamwec| fic antibodies are conposed of a

hybrld i mmu i n heavy chai jrst in one
arnP and a h g’g}ﬁ%‘] g’ﬁ‘i DHWF! ﬂuﬁ@ t@ﬂ‘g'a ‘Hﬂggﬁ‘?{eg‘ &3%?‘8%5

(provi diigeddficFERROMCyRD amﬂodygDMpélsldf:m)c Atb;s);ectﬁn HERZFo@tahibodyds sm)wd ib Wias/0346ind

that t ) ) S . t

Faci 11 Lo g R B B A R e e Tt oo
i rrrrunog'NbbuI in chain conbinations, as the presence of an inmmunoglobulin

I i ght chai n Memé&R k¥ naKigs HepkdifiodtitodRs ke ﬁtﬂﬁ/ﬁlnf th€ arlT Ok ARiUAaB prodtic@idi ol @M 14n@th a
C)tol € l‘)’%lsa 1({;; artt?bog'}]es lﬁ)a an tlét‘tcr(])!ﬁ(gregs oiotwo uno gk)liﬁl hedav%gtam llélxw?}mnlpalrs q}?:r% theFor

her en pedt Fit
Su resh tep clains ha\tvétfh@etsqucrﬁimﬁwz(wmemgyal tfmrezm SPTLEA96)9835 Resewy of thﬁga!tdom
anot her as%PtHi@tQ QﬁtﬁmQx%EfSBJhQ ﬁtQV}’ ald 1%h§hauP qg&%bt%masr(qu?nﬁgma’lsﬁﬁ@duEeQ%otEr{t‘ﬂalerﬁlf(t@ﬁe

bet ween a pai mol ecu] es can be engi neered to maxi m ze

per cent§dé dtﬁ?”?fé‘f“é’r"@’df‘%t“? Rhvhidh oab ong hag 86 &esef bFSP‘Z'fI‘ﬁC SHREEH AT OCE I‘“te

cul t ur ecorrddamolpuif @itichéchsially @int ByCEinit) ipdnias@BpiRistebseA Sathesrupbidoma fand theprédad
dor%l n 0xIld %petl((’)ivp tgnﬁag TOCe! 19 &Sa} r&%loscel&) 93/68@2& !a}%d l}nec% ‘et cﬂng &J W%F? mal |
anmi‘fo acld sideé ¢ romt e|n ace of |rs ant 1 body” "ol ecul e
are repta2€dWi t h Iarger si de chai ns (e g. tyrosine or tryptophan).

Corrpensat OF YAccE@M td £&ifferbtt abpRRDH, bABbdylrifle Binfhd Rith & dBirddDirddR@ spedikigfesSi de
.Qn the interface of the second antlbodg ecul e by

chain(s create

o e RO AR i S e MR irmGoaptife SRERT GPmahsg TSy e G or
t hr eoni medrablifibwish ap inonnckdedulin hamyg trainiceredt demain, ceepedrgiatigstiplreof the ehgé ©H2, grlde
netg! OdéFRea G e s Bl HRNRRE B 1A tnocqttatacg%tqeﬁﬁéontt%m%g@acess@ﬁaec' fic
ant 1 bodi es T ncl ué Cross e

erocon
exanpl elighisfun ipdingrpecsenginilige aiees iy ﬁswft%eDltﬁAe‘iteeqoeng ipgaraslopdin hasey daniyFied t o
avi di n, aph iRle Rt BE infn@ndi oBlilinMght S hreambicd Q6 s@Sralk dpRessidn@Ect @ HARE €o- trandi&rtddeen

d to .t et i nmu . . | | U.S. Patent No.
i 676, ooy S Aply TPt B T T T SR pe T BB s B 0373,
and EP 13088cfrabletnsimzobaiingaiveerandgidadesefthathye lobypaptdtahairs hsadin tharpstwaivaeni ent
Crogs- 'ﬂé&}fde% 8%98’%%8 Iﬁy 'hgveebérepogsfb%&nieh%k&gté?%ﬁ’éﬂze?fo w@o%kdree?&%ﬂen the

art, are disclosed in U'S" Patent , .alon a nunb
of cr os&eipyimfde pEprepERRMErc tieea the pEepifinglAclgastiyp P@é?&@?%ﬁ‘?‘?ﬁ@“ﬂﬂ%ﬁ%i@ﬁ?l@ in high
ant i bOdylﬁd%ofﬁ;ﬂiﬁ]ﬂﬁEﬁnbmaMngf;@@iﬂamg&lﬂaﬁMﬁ al so been described in the 20

lit t fi t | bodi

chem cal 1|1 nRdyBSe B Gt D sapahbe BsS5: SHRRS BT hael ol e

pr ocedumeuiglbbdinheavn tiwot widnifirsbbicdieesspeditizitp e ey tideabiry igineagiobllin degener at e
FlaB ) chahdi Lhapoen %ﬁir rbVRREs LEAIBRASpaIRich RHCEE ) 1108 AL ARE ARG Rnek®

di t hi ol gent lum ars

26



stabilize vicinal dithiols and prevent internolecular disulfide formation.
The Fab' fragnments generated are then converted to thionitrobenzoate (TNB)
derivati wee.20@me7d8 t he Fab' - TNB derivatives is then reeamuseasd21286t heFab'
25 thiol by reduction with nercaptoethylamne and is mxed with an

equi nol fuctad@éNitared the tsbpRra@dnh B lthekRired msmﬁdafrﬂpmaiﬁw@ lm@anﬁdamﬂmﬁdagoﬁmhﬁ paGi fic
o oD BEEELAE o201 LHSTLESRLBANERR 20, B RSP PSRBT sl "
di rect pregdesdry fgfle W&bﬁfsmaﬁcma@hremprsoaﬁh umhsaoseéml WO %Qﬂ@h Earfuther degiieofi cal | y
coupl edgetncgratf gf)i@ﬁegh§9ﬁ9ddie§ Lee af&tekmm Siresh §Q?‘|I@J%6dﬁk Eﬁélymolog;z 12@9) ., 175

217- 225 (199 describ 0 production of unanlzed bi specific
ant i’body  F( aﬁ“)"fﬁ‘é focapthes apPEéE‘H’eF&Bed i Y. §d’ﬁf§?ftN°x/\%1"é3lslé§3§Péﬁ“‘é‘ia§P beiesnatPaiFoff r om
E. col i antibglly sishiuds t Relbd @giddered ¢ ©&kintians Stdentad ldphdtdﬁghmeﬂs whiidh fa@ léceveiaarﬁmnt he

bi s pF,‘CI 1]f !:ognblaﬁgrgt cgpcu}{ture Tll?le Pﬁl’errgiﬁlﬁ%;falwg corr?' rrlltse!s 919 ldé/ { a art of the g ma.lln of a ntlbt(P bi nd
to cel | S“OVEFEXpr €sSing P CEPT Y 2ana himal g &I s

wel | ascmlmng@emmt In¢hid Ipqthocl oa@ttrwreﬁlyalmnlm@nénde@y@@tf@mnﬂ@ ldteyﬁawhﬂhslﬁresnt@gm nst
human bp&asie aleYdREedtvih gz?geﬁmde\[ﬁaﬁds%ty;oﬁﬁmw&ﬁarf) Oém{mlgat&g "@fest GFReRiching

bi specific antibody fragments direct % rom reconbi nant 5 cell culture
havld al ESrBEsite dee %%éiachain@? argGregiep Prthe iedsse of thej SE“°%f’rﬂ“F‘196¥1‘P‘é%"“'ﬁ3¥/’§P1Efé‘§n

pr oducetrgd gining adi€i6d Ehdins Hitlp peAller. o0z dldijhe ©F thdtbnine). Thl'& pIoviB& | a. mechanism for
148(5): 1547~ 15 ne zi ppe tides fromthe Fos and Jun
pr ot ei nSRer ?llelé Otgfg%)etefoglme’ﬁovﬁm eﬁ‘fntw Fons" o?£(§£ts Slﬁ elrn(én ant i bodi es by
gene fusion. Bﬁmﬁaﬂﬂlb%hﬁdwclumw&hﬂw or "{heterecopjugitet anjibadiest fer dxpmige oreedfiton t o
form rrog}fama;ém@f@qet&b&mugaee cme@&u%@aimra@dlﬁ %mhgrlwm@mt smgmbodn@ﬁaeé RALARpS, This
nethod can also be utilized f t he production of onodi mers. The

" di Bbod{Per HEPOPELHAST Sy aRSRR F%‘étﬂ “‘E)‘V“%Tep? Foekaat N%\f1 o %P)O@d f‘P{iérF‘ftme“A‘&fad
Sci . USHIV i8fctiod Mo 8AAB6((, WIDB)200613, apd BIVG30EY. Bdterocd] uéﬂ@a&ﬂﬁﬁés@:ﬁ? BOBade using
PCT/ US2 (L .sv i i f S .e 0 and ar dy
Fr agront oebaisoes Ak a6 FREQARLAT o fi: TR SLAR) BRRSI hEar il P

connect Bd-%- Batept Np- gwﬁ %39&41911%0"&#‘ # Brtyber oa@ﬁsmhnkneg\mhwuea | i nker which is too

short to al I@wmﬂ@bsrfb:rggnerda@gmgaiﬁctamoalmoﬂmwsmgﬁen& Reve &mn@&aﬁm in the

Accor di ngl he V one.fra nt aef rce air with
E et OB Patisn Fof Byatele S et S T R ey Rkve BERET 460 SFREH ng

t wo ant 229edi B9850 dleagibs i pesedus whereih lireact atibaice gry pfogplyiaky ¢igvddi ts paerak iFGb),

antib Odffa tﬂéﬁg r@ﬁgesfragﬁ{engsrb?e Igélﬁedoit'l tl%l p%én@e Gihtﬂé (lﬂthl: Y ct(n‘%ﬂ( @%eﬁ'fps[)(ﬁunh %engé 80 been

reported. See G uber et . bnrnunol Ant i1 bodies with
mor e t hEAbiocitaA Ak aad Pfé‘f"é‘ l%ﬁlﬁléwbr dpufigle fqt*a%ﬂ%xgﬁﬁﬁ‘bﬁagﬁwb@ewwd@w then
anti bodma&n&&mhb&mmmmnm@;deﬁwut/eseconeaftheﬁib _TEB @ atives idthchrecOerfed WL Fab'-( Vi 1 )
CI uence |f|c ions ;10 Am no acid s

B el 8 Ra g S e b 0 R e AT s A R B R B B St o
For exgenipitise t0|f@rmrfbs/blmcﬁére@tlhodbl ‘Bhetbispiciyo rugipedigstpeodhéed dinrhg vseidfas pgenty f(&rﬂ&/ or
ot her DbicRLRginGRAbiRePSLiyRS. of the antibody. Am no acid sequence variants
of the HER2 anti bod ar e ared by introducin propriate nucleotide
changes i nt 0°FHE© ‘lt[‘)]fti‘}gh')l)e rgrorery 8f b~ S&fﬁ"éﬁ“” Geobyichedm®. such
nodi f i cakmionls coupled todc&mbfspmﬁemlmlhee Shellebyet a/.0N Exp. Med75: a[iU126I(1992)$I€>sb1ﬁHeﬁiﬁS into

k= an@"‘ﬁ% f%@ﬁﬁma% 22 5B AUE RN hl e, 3R A SEAUEARERePleat @

na|0n e|0n I nserti1on stitution
i s madelrepk: a?lr g é“b&?tedc i équCieﬁ%hem@@ feplingcit vitrp fodorflschispesific antifedy. Therpispecific

constr U&fhbdﬂ?ﬁlﬁﬁﬁ)ﬁﬂﬁ “Iamle@emcﬁ@@tug brtagtend &k HeR?2 reJeJ@@r AL RRa1AGhA TBRNGES

al so may alter t-transl t| ona esses of HER2 anti body, such as

changi néeutaﬁ igg ﬁ’BE'PC ?)CPVIB’C?E aBWt%?X‘CSY’S}pg‘S?W P H“Igai“tbggﬁ WROL G|~ met hod f or

i denti fi cat i Gaioof tecb@iqueaifor makdisg xld 6®ladng bls@@lf@rasubody ftabgentddRRX tlafitrh fecwhypidadtat ar e
refserr 0 a i l.ani i

p eSfS c%ﬂ cullu%clg&el Qﬁ%eénbd’esaﬂgatd %ﬁ%ﬁ% bRpee an d ﬁgr? 1 L HQ%A ;ﬁ&ﬁ&'a uggg leucine

mut agene5| s’ descri ?/ ence,
244: 108@%@8505("'@989‘31 J. Ppgpugo é4&<@éﬁﬁcﬂé5w99l}? olie leﬁermetzenpg@ppuﬂ@ﬁom@oaw@

i dent i fjug Groiehs Gvere mair g@ehe rf@@ ipMBR o3 WHH dBreR BiibodSPby MnS fustod.S Th Rfdib U) and
repl aced b atlvel% charged am n aci (Hz%rmst refera

y.a neutr ? ; |y
al ani ne"BPUBEF yET A "r‘i%‘)atf eePn PHEm RPEPLL i d ot h%\?ﬂ“ Ywi t h
HER2 antetegp@imersT Tbis encthnd ¢vd aRe belutilized for the production of antibody homodimers. The "diabody"

40 technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993) has provided an
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Val ; Ser Tyr Phe: Thr;
Ille: L eﬁ mff@é’f p(]l}ggﬂﬁg&(ﬂ) Acr g}{actl\igf: fnga&aﬁy cﬁé)f %euamgno acids th HER2 antlgen Those amino acid

locations demonstrating functional sensitivity to the substitutions then are refined by introducing further or other
variants at, or for, the sites of substitution. Thus, while the site for introducing an amino acid sequence variation
25 is predetermined, the nature of the mutation per se need not be predetermined. For example, to analyze the
performance of a mutation at a given site, ala scanning or random mutagenesis is conducted at the target codon or
region and the expressed HER?2 antibody variants are screened for the desired activity.
Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions ranging in length from
one residue to polypeptides containing a hundred or more residues, as well as intrasequence insertions of single
30 or multiple amino acid residues. Examples of terminal insertions include a HER2 antibody with an N-terminal
methionyl residue or the antibody fused to a cytotoxic polypeptide. Other insertional variants of the HER2
antibody molecule include the fusion to the N- or C-terminus of the HER?2 antibody to an enzyme (e.g. for ADEPT)
or a polypeptide which increases the serum half-life of the antibody.
Another type of variant is an amino acid substitution variant. These variants have at least one amino acid
35 residue in the HER2 antibody molecule replaced by a different residue. The sites of greatest interest for
substitutional mutagenesis include the hypervariable regions, but FR alterations are also contemplated.
Conservative substitutions are shown in Table 1 under the heading of “preferred substitutions”. If such
substitutions result in a change in biological activity, then more substantial changes, denominated "exemplary
substitutions" in Table 1, or as further described below in reference to amino acid classes, may be introduced and

40 the products screened.
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(1) non-polar: Ala (A), Val (V), Leu (L), Tle (I), Pro (P), Phe (F), Trp (W), Met (M)
(2) uncharged polar: Gly (G), Ser (S), Thr (T), Cys (C), Tyr (Y), Asn (N), Gln (Q)
(3) acidic: Asp (D), Glu (E)

35 (4) basic: Lys (K), Arg (R), His(H)
Alternatively, naturally occurring residues may be divided into groups based on common side-chain

properties:

(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Ile;
(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;

40 (3) acidic: Asp, Glu;
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assayeﬁhét@asbuhieeoda;ccgmdmae@ememme%z @encph@wn@syiﬁb b4¥3 (1864 AletnrivBi§] NG an
antg phosp

ine 5 (which i s onaII ated with a
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antibody 2C4. In a further enbodi nent, exogenous HRG will not significantly
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(Franklin et al. Cancer Cell 5:317-328 (2004)) to see what domain(s) of
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ol ecul &lot H6v7N7 otan BerpeormydTBcECdhd tytha@lisiiy\/SK BR®cID: af grdddcd €11 @ikwurefotnQahd

P s o B Bl ucd VS Db A ACHIRS B B B 1 B0E 3, LV BRI OF 2
usef ul icellstapperlagpd me%%op eﬁﬂlls oFa Bgoteell miwwd@b Hnigbmesdithaves e rntg/dé sCthé HERR

above. aﬁmewg@ae%emshaﬂﬁeaa& a&;@%naﬁnér &@&s Qbm d@o 1§1H@alteh céf?Lr@Q(Hllt@d &591§ LS,
such_as a calicheam cin % ansi ne 20

)
tri chot FErEne SRET B Ysel %?f"eer koge %BWFEW“%‘&"&’H’”W& %t e Plr BBr?’e@elﬂfrbé F“é’f‘“ﬂ@d
enbodi nee% @fabduh®-100% ey boswalectidne granthiitdddyty hifibedis] Sigatsea: NoDs,6718 7 Dfor 4584y

mayt ansi ut 1.to,.aho 10 mayt ansi ne nol ecul es per
ant i bod f&g%?e%%ﬁp%rg\gt n(m%lt(ggan%po%les such]@s4]j% é%ES le, 33 WO 2006/ 007398

PCT/ US2005/ 021@&6to splect @’(‘)Wb‘i’dﬂeé (d’hIFIDm%WaPQSOSWEaﬂ\MWGGih bingiydresay esihaBad74oellsNay - SH3
and re aﬁ&aﬂ&blé’\‘ 1hb BB Eisest Qhkd 2d¥%eddld i@ Uishedtas Bbcussed TR M Precddts %ﬁﬁﬁgbh SZhe

127?1] %ﬁ% 825 gner ate a maét ansi noi d- ant j body (i mrunoconj ugat e.

Anotther "PHHDR b‘ﬁjﬂ&vg fnd reprecqd it resk mediygaiinp rgrediymcpritgining { P el pd theBeiocienst ed t o
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fragmen 474f°°1 “ﬁ’ﬁ‘P -1 18 OeRp RPTIORRER Ay 1474 Frd Whiehayherndiseieshitfrdle antibody
aer ugl nosiafrest hd dedcribeAinchgirdtedinga e palmgﬁph'sh&lnﬁhubaﬂiﬂ@&EWgMHGEUHSTIB»%&iTE a2 8Aar ci n,
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In one preferred embodiment of the invention, the antibody is conjugated to one or more maytansine

molecules (e.g. about 1 to about 10 maytansine molecules per antibody molecule). Maytansine may, for example,
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30 the cytotoxie drug in the cell. For exanple, an acid-Ilabile |inker,
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yet ano 0] 'receptor”

(such SF9§8#§§? ???;BIE%ED I§§¥P%QXm£§ggﬁ§%H%m&?g?> |ng wherein the
anti body-rec émt@r gty RS pfs maemfrﬁ ermprigep @dHERY @rhléoqﬁaqomemad t oing onere by

r ermval cAithehHRBR HBIduEs mhyaﬁ&@anulﬁ)mnhmambfoﬁawap%df &lgmgd&.mg@&dn&q pagent

and dm |strat|on of a" tg “zb ichis conjugatedto
E‘féﬁ%ﬁté e, é”&r‘c""ﬁfa?‘aﬂ|58}ﬁ%‘€1ﬂé‘8{°ﬁ‘&é? calwe)mﬂm 15083 bRt e y e

|\/de at edotﬁ’ﬂnmdltd.lgl [ eagapyce@ADEPSAGanB&‘ W24 Oal. 0B 3FBseRCT33USROB8HL0RID8M The

ant i bodj t P

con) uga%?d%@%{ o e o o, B R T e DS R0Fs a

pr odr ugade; @3O%eﬁéﬁﬁlY@WPWrm’@héyaﬁ@mqc agent, see W8 1/0 1 145) to an

active anti - E@z@ﬁﬁfcal@rab'@e toRBE anfl Offagaesmr&)f Whien88{ R 73:68n@NE dlphtReria PadigRt  No.
4, 975 278 nent . of nocoad?lwgate useful for ADEPT

i ncl udegonglﬁ?}“%aﬁ‘i‘i‘?ﬁég &tb%fB{TEt ?S’F‘toai?teix?{@f““ ‘%Chﬂlﬁ Trpm s A UEER SR8y as
t 0 coveantrinjAtchaim froddctis A nigingalghotsirvie, Alea i Qb potefng ﬂmtthmgeme Phjrdi@t apereanis ef ul
|nthe BEkROGART pAH, SubAl §ﬁ&1&r9&d1&a@ffe}ﬁéﬁg§lﬁhlp% oG8 L8] 5o Aowagfﬁmmfs infibifd | e
phospha ase usefu or convertin at e-'cont a|n|n to fre

dr ugs; éFr“Vl!"le}F(fgaHllaéf‘émﬁfS‘é‘f g@en?wlnc@wvsémtapdq@e msqmeﬁeafses%ﬁ?t APHIR (}]V Cb?%?’@gs
into frp@lgedig8sbeCit ®s3.Ne deani nase useful for converting non-toxic

or ocyto ne into th nt| cer dru or our aci | rot eases,
schngJas serr a G BB (5’%“@“5% G?f : m’gﬁg‘ic?lp‘i‘ggﬁeg fmTB%e%?’bmg oY s es
and cat frepsindgsitg sulr:hlyasaccatvhep sirthguBeaanda alDNA ¢nldatucieasesucisas fadboxfriomemeer t i ng
pepti depgQpf aining prodrugs into free drugs; D-alanyl carboxypeptidases,
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or wide-field fluorescence m croscopy coupled to a charge-coupl ed device
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cheni cal br e &RBT-tewnedhhigues @oaHkcfosdetasiing aﬁdeneaﬁlﬁngtﬂaaam-pxeaﬁtmt@ﬁuwsErhndrh&;as econd
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These MRERlobRS MathdaoWa 2§06 @ﬁ@%@&k%m anth ARl &b t&tnta%féﬂu&éggeﬁgu%s A PEP 2
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35 bond that may be cl eaved under defined conditions. Wen the first target
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ochna BEarEEeL s stRA AP elilSs bl bl F OB PR e oG
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exanpl e, posPlpfembly Ar sgegnddatliog evimpexald c;ynptimmpq:lmk;gug@t and a second target binding moiety

40 that specifically recognizes a second target. The second target binding moiety is also not limited in any way and
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35 of a phospho-HER2 band on the gel, using an anti-phosphotyrosine
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Phosphorylatlon of HER receptor may be assessed by immunoprecipitation of one or more HER receptors,
such as HER2 (HER?2) receptor, and Western blot analysis. For example, positivity is determined by the presence
35 of a phospho-HER?2 band on the gel, using an anti-phosphotyrosine antibody to detect phosphorylated tyrosine
residue(s) in the immunoprecipitated HER receptor(s). Anti-phosphotyrosine antibodies are commercially
available from PanVera (Madison, WI), a subsidiary of Invitrogen, Chemicon International Inc. (Temecula, CA),

or Upstate Biotechnology (Lake Placid, NY). Negativity is determined by the absence of the band.
Inanother embodiment, phosphorylation of HER2 (HER2) receptor is assessed by immunohistochemistry
40 using a phospho-specific HER?2 antibody (clone PN2A; Thor et al., J. Clin. Oncol., 18(18):3230-3239 (2000)).
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Overexpression of HER2 at the 3+ level, which leads to ligand-independent activation of the tyrosine
kinase (Hudziak et al., Proc. Natl. Acad. Sci. USA, 84:7159-7163 (1987)), occurs in approximately 30% of breast
cancers, and in these patients, relapse-free survival and overall survival are diminished (Slamon et al., Science,

40 244:707-712 (1989); Slamon et al., Science, 235:177-182 (1987)).

41
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35 lipid-mediated transfer of the gene are DOTMA, DOPE and DC-Chol, for example). In some situations it is
desirable to provide the nucleic acid source with an agent that targets the target cells, such as an antibody specific
for a cell surface membrane protein or the target cell, a ligand for a receptor on the target cell, etc. Where
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40 type, antibodies for proteins which undergo internalization in cycling, and proteins that target intracellular
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previously described (Carter etal. PNASahMSA) 89 4285 (1992) and U. S. ‘
train 1600 1 acepgbn ARSLEE st BTN LRty bt GRS Bullaubil B !
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Presta et al. Cancer Research E Purified chineric 2C4
Fab’S r agfRisitine Y& feabpayiar ssent @B@r?éd %Wpﬁé’rpgﬁtz %ﬁ‘?t’v higpsdipmp engl allpwed 19 Waect t o

its overnight. The cells were starved for two hours in growth medium without serum prior to beginning the experiment

The cells were washed briefly with phosphate buffered saline (PBS) and then incubated with either 100

nM of the indicated antibody diluted in 0.2% w/v bovine serum albumin (BSA), RPMI medium, with 10 mM

HEPES, pH 7.2 (binding buffer), or with binding buffer alone (control). After one hour at room temperature, HRG
P
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ability to inhibit 1 1-HRG binding to MCF7 cells and inhibit rHRG
activation of pl80 tyrosine phosphorylation in MCF7 cells. As shown in
Fig. 6A, wbeoahiom®si c 2C4 Fab fragnment is very effectivecirrusdisnouss ng t he
formation of the high affinity HER2- HER3 binding site on the human breast
cancer welalded iqpefinalOEntratignent f eMad halfehe|weBO+V alsw@ladQluma bic bihdit g {ffrovas addedact
nurine 1%% olthir \9@119&) Qhe%MauM@e{s%%n&eb?or\csﬁﬁnwiﬁnafe NotiMgekab fragment is 7 7
1.1nM /007398 PCTI US2005/ 02128 illustrated in Fi

nonoval e nt c ﬁ‘ipﬁ‘é?ti“’és wereAeToxtst by pspieRAnd theceljrepe lysp¢in RN, B0 i HEPRS: piY- g HQ
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fragmen sequencr n 8P cl one al | owed
i dentifi cat [ HEwaasumn@@Rmﬁetsd ldmesméﬂéelbrat aneltoda¢ovalent1500$elc}i1em%@ltwﬁel it ei ns
of | mp{@ﬂ) QQ' ﬁ@lRad) ml"ﬁg gﬁﬁoodyS(Ab 3E@ncogéhpl§c€nct§@:ct)éhlz§§5%&t&ﬁasmma&dngﬂaépltope
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ol i gon uE‘l‘"éB‘EH‘?fé?“%‘iotl ‘éaS(BFrFOé‘B%déHadﬁﬂﬁ H&éﬁfééﬁlgﬂy cavtwmg& %@Praiflmetﬁ&é uwmmqbg’@?do ns
Wer e | Nintibdly edchi 17h®, add ﬂﬁ@fmblei werd Rl th ﬁ:ﬁrﬁez\bﬁlﬁ leﬁl)ﬁramrkapm mu’agmegam wereand V.

subgyr ou asm d |ou i bed (Presta et
al . B Ca{r?f?:necro : tggngf I%hpggon g@@% %g{f)@asfl Vgﬁ% 5 %slwﬁ ! F’lsgbm % t%rém?‘ées ffiop ad;t
" CDR- swaptriahdBsS eaxqpledytie drastha afded prfdi teedarapes afsr@\heated Biiddld iregpoding eriterdather e

per f or ned toS@mgﬁ@wérb&n 04 wwparﬁwwa elsBhd a@éumo@d NW&W&QRPTM plate
was coated with mcro%ram per E%QZ extracel lul ar domain (ECD

pr oduc eﬁe‘&‘ganﬂ%gﬁﬂr%‘é‘ﬁe 9 W%aﬁsf%%b?')mqbﬁg B9 Plriven? prbisiona a’B’BP‘*yé‘ﬂamsb% 9.6,
over ni ghtopatmid &Gmainapitbpt thewofid- U kad CriztHiotdch) BA bibisl vieenisu{i@eddSmBSA, 0. 05%
pol ysor Ql%ﬁgﬁx%ggg’g‘ama@et Eﬂ%ﬂésﬁa erature for 1 hour. Serial dilutions of

sanples 1n were I ncubated on the plates for 2 hours. After
washi ng, bodashoraly thefcpuitphianes offigs. detnd &8, det MGFH landiKoBR-A pelistresgectivehy, HER3
anti - hugg relsé'hplﬂ@ P@R@ lnbﬂﬁypre(clp@l{e @Wh%ll)he el laueghul¥d dih HRG. If the cells were first

streptavi di n- c se h _per de

o s b e B R G AP oot o1 aliFigt o P2

Gait her abuhs@pmau&))edlaai is AR BRr ks (FARSOkix2Gd €. Washoweadiiga b A-BSBotvnionalmitisddgwn i n
Fi gy 8Azc@d14cks A@;egﬂ,h@a,e a£s9&4u?,9&ffaﬂg%ﬁtﬁ HERd { ggotf?fgxcw&d%ﬂ@aﬂ human Fab

fragment. To res umani ze , utants were constructed
usi ng m%st%ﬂflﬁbhnpﬁéffmbs ragizunap nRipigqupation Kitnkjasgzeeshgesreated e HERAti@d! nodel
(Fig. 9, M(tme)&ﬁesrﬂiﬁlﬁ&rl] 1066 ndeffRt Gles g oftHERS h@-ﬁt@rﬁpl@ﬂd@ﬁﬁn SK-@IKEM@SBthh 20h
region pesidyes to t mur i unt rt Sltl n e change
i oht | o Fap R B ot B B P HE B BT Bnciien eSSt IR B B0b% i ane s
are showriltywfffﬁﬁbtoecommqfamgpi@temhﬂghhmle@w@ﬂhmmanl zed 204 FR Mut ati ons
Mutgnt no. Framework region (FR) substitutions 25 560 ArgH/I Val 561
AspH73Arg 562 ArgH7l Val, AspH73Arg 568 ArgH?I Val , AspH73Arg, Al aH49dy
569 ArgH7l Val, AspH73Arg, PheH67Al a 3B2BBIE3 Ar gH7I Val , AspH73Arg, AsnH76Arg
571 ArgH7l Val , AspH73Arg, L euH7 8 \Waimanizefl CAAntddiéal | AspH73Arg, BeH69Leu
56869 ArgH7I Mal r the
yf% varldﬁi% le‘ﬁl ogmurﬂ%&%%@éaiangg%%z (%réif %%Eﬁ%ﬂﬁu) Qgecgﬁ%lﬁgx Lf\llgvg)s

vari ous nut ants are own I n unmani ze ver sl on
t he cheipdelon Afafperpajriman oty Bl %@gr@mﬁ TpldPBovas ipolatghisemahe hsbeddng eels Bsitedi n g
r esgor estrata@ente Ran e!a:facttoh ®it ﬂnéwghmdnut@dmrae biofocol? The Yathbld doRgiABREe mﬁﬁlﬁydby enal FR

and/ or % gel punfg and msserlilé%ir}ntg :? denveitlve (“):% a pU&f_’l% baseg’ Sésnulﬁ:ontammg aohuman kappa co&lstant

domain and human Cy1 domain as previously described (Carter ez al. PNAS (USA) 89:4285 (1992); and U.S. Patent

he

No.5,821,337). Theresuitant plasmid was transformed into E. coli strain 16C9 for expression of the Fab fragment.
Growth of cultures, induction of protein expression, and purification of Fab fragment were as previously described
35 (Werther et al. J. Immunol. 157:4986-4995 (1996); Presta et al. Cancer Research 57: 4593-4599 (1997)).
Purified chimeric 2C4 Fab fragment was compared to the murine parent antibody 2C4 with respect to its
ability to inhibit '*’I-HRG binding to MCF7 cells and inhibit rHRG activation of p180 tyrosine phosphorylation
in MCF7 cells. As shown in Fig. 6A, the chimeric 2C4 Fab fragment is very effective in disrupting the formation
of the high affinity HER2-HERS3 binding site on the human breast cancer cell line, MCF7. The relative IC;, value
40 calculated for intact murine 2C4 is 4.0 + 0.4nM, whereas the value for the Fab fragment is 7.7 + 1.1nM. As
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nodified (e.g. substituted as follows - 11eL2Thr; ArgL54Leu; TyrL55d u;

Thr L56Ser; AspH35Ser; and Val H48l1e) 49 WD 2006/ 007398 PCTI US2005/ 021286
in order wo2bawiohss refine or enhance bi ndi ng of the humramiusedsant2sbody.
Alternatively, or additionally, the humanized antibody nay be affinity

mat ur ed Husetedabiig €8, thamapdient chigefic 3G irely fragmpnt svey efective fn direuptitgHRAF-depenidény
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bi ndi ng °F 8 %Eh‘éx‘\‘/@rpéevwéﬁlvd%?ﬁl de&%fi %gl SF"EC@” see&hééﬁ?ﬁ?‘rfé% D). FeoteimEem
codons. tﬁEhﬁultahtb‘CBRJs@@ Wc@pr%é@ﬁﬂncﬁﬁlﬁﬂ@ldls ﬂﬁ@d BSdinkrifes Belp Erfbﬁhdﬂ@o RpMNC

ORP n 200 TVE BST)
useé§ ol ‘ggé)gs ? righ %ﬁné kl g soI u ?t%?]v%s ooy égwét?éﬁcr%mé’éﬁrg@f %"’ﬁg with
affinit |déf9a1¢ﬁ]3§ﬁe1?r0¢uh@ms @ewatbed infWRA14857) in PhmMaahenag briten pHD.63overhighaand’ (S,

sol ubl e h‘(ﬁ% bEe@@d Qﬁth EQIISMQh@mF(@?%%@ﬂ& (5(75% morl?a@% %B‘%%t r&h tgrﬂﬁram@esfpr 1 h%LlEDS as

conpeti tor. wer e ext ended hour at room tenperature.

After 5 SP%‘H‘&%O“& ?f Sff&%‘ﬁ ATHgIS4 HYeRs e &F“bétF‘b‘ﬁ‘é‘? Plfiss &0t 3 B ABFaPsPHe PopRf Fab
phage- Elfla&ant wndiewicetd alith dliGingsied wedie Gti-iiani KApfaOBtiEky Qﬁ}f\N\eﬂ4l771§J-f&mvad) sed

:[A\'If tszgeogwlﬂa%liﬁ c&l \%Stgﬁﬁrs@%ﬂsh%hﬁ%%gase g%lat\aélg Hsm%q;ﬂbi)é@t g‘ g etthﬁﬁyre]:?zﬁ(;me rlge):gaard 8? hage.
phage- cé ﬁfyalrag?fﬁ@fleé’tfﬂ@?eﬁémré#%ﬁ @ibgtiatgn A bserbange wisgead GLATR . P saowsin ised4e 2l he

phage V\ﬁbfn@in@'&/ﬁ%ﬁﬁﬁﬁ WihstrittidR cB&ICb@rswg-p ﬁhﬁla@lt‘ab'fr@@ﬁghtt enperature. NUNC MAXI SORP' M
pl ates coate so bl ocked with MPBST as above. Bl ocked

wer e
phage were i tﬁﬁ?ﬁ‘%ﬁ"’ﬁ%@“‘?@”ﬁ? Juutangpvess cppsiteted usigeDNA ffomhs (OR-S¥B3hH
phage \Amlela@eUengtaednpmsrr fegernaimadel dtlg. 91 thppe motxtictagee deofjedigaliaegh hamidnifrafulivdork
nonggl o 4 ted
monagl Pﬁb@g&kb@%}éumﬁm érpamggoqm@h@é i &&r{%em{%nﬁ%ﬁ%e@l? shirbn e
subst r af¥ibodFaten RiTEeeeALianis 319 shown HEBOlAR  The 48 cI ones from each library
whi ch gave the hi ghest signals were DNAragggquenced. Those cl ones whose

sequences occurred the nost freguen ed into the vector
descri bed ahove which al | oud® 1%%9%:1)(0%%?%?%%1zﬁ?gﬁbffﬂﬁogs Fabs. These Fabs

wer e induced, m@,{t%ns pu 'fﬁkﬁﬁewﬁﬂﬁeéﬂﬁ(h‘@zﬁb tiu‘?tg) nfabs were anal yzed for

bi ndi ng by E ._: SA—as—desetrtbed—above—and—the—brratrg—was—gonpared to that of
t he2starting H6¥ani zed 201 5\134{71Vér5| on. After int erestl ng nutations in

i ndi vi dual ¢ jwere i den :ﬁ&g addi tronal nutants whi cip were vari ous

conbi nati ons_oft-these wer P8t od and test ed as_aboye. Mutants which
gave i nprove¢dsk: ndi ng rel at Wéentmalwsf}mg&% are descri bed iln Table 3, Table 3
Desi gnat i on fof—motanmts—defirved—fromaf-Hnrty—maturat+on—of 2C4.574 35

Mit ant Nane|i&hge from 574 Ak7aVal/ BFRArg8lad9Gher HOOt rp| met H34l eu 0. 380

L2. F5 serL50tr. tyrL53gly, I 408 13- B3t hr H28gl n, t hr H30ser,
met H34l eu O 5;29 36—yt h@wél ;}% gh 1 569 40 L3.Gl1
tyrs®2ser, il et®3arg, tyr _QA@EW;lVﬂBQSmIAQUAQMg L3. 29

tyrL92phe, t yTLI6asn, net AR4T e’ 552
571 ArgH71Va1 AspH73Arg, LeuH78Val

574 ArgH71Val, AspH73Arg, lleH69Leu
56869 AxrgH71Val, AspH73Arg, AlaH49Gly, PheH67Ala
35 Binding curves for the various mutants are shown in Figs. 8A-C. Humanized Fab version 574, with the

changes ArgH71Val, AspH73Arg and lleH69Leu, appears to have binding restored to that of the original chimeric
2C4 Fab fragment. Additional FR and/or CDR residues, such as L2, L54, 155, 156, H35 and/or H48, may be
modified (e.g. substituted as follows - IleL 2 Thr; ArgL.54Leu; TyrL55Glu; Thrl.56Ser; AspH35Ser; and VaIH48Hej

49



L3.36 tyrL92phe, tyrL94l eu, tyrL96pro, nmetH34leu 0.215 654 serlL50trp,

met H34l eu 0. 176 50 WD 2006/ 007398 PCT/ US2005/ 021286 655 nmet H34ser 0.542
659 ser L580rpos/metdsi34ser 0.076 L2.F5. H3. AL serL50trp, wrgriB3glsp21286

met H34l eu, serH99trp 0.175 L3G6.H3. AL tyrL92pro, ilelL93lys, metH34leu,

ser HO9t nrpor@er 2] Burthper [{1in@ oiBRhd4G: Wddinghnt MR Sgnmized mtibiBigs évternavis¢!}-34 bditionaller @9t 1 p
0. 306 Ihgtnagl]zedl antT3dy Haylb¥ aﬂﬁ%%ﬁﬁarmmd@e@ L5398 irfbrdek wﬁh&é% rovermekﬁe4 il Hy&ﬁglﬁkmt rp
0.248 654. H3. Al serL50trp, met H34l eu, serH99trp O

ser L50t Per biplagicB Aftiiies t yr Lo2pro, ilel93lys 0. 213 654 L3. 29 ser L50t r p,
rret H34l eu, t Vuh92phsc4 \te§éi'ohgﬁ4a\8a’§ aﬂm%&ﬁatﬂr@i Bhé a bidg3@sphe Iiﬂeﬁﬁﬁ I'Bheﬂy, humanized

|_£35 1384 %fyté‘l‘tig 23% r(!%hed {t!ﬂ 2 1eu [ L9§ F?‘I e}II %\Slon F@hen \;/)hageta ;())art{c es aaranldlrllc;[eg l%f

mut ant Nee ard cur e anpunt ‘of 574
needed urtﬁ%gmwethf\ﬂéK% ldblp@:whwe tbihél8191n dhdaﬁldFabmhpélsmnyeénn e N2erB0D ofthe Shage A

nunber ltaﬁsfﬁertphﬁe'{h %m@ll'(ﬁ'&lh%ﬁ Q%zo'ibl?ekz 27@@6‘67@%‘1’96‘7’3)t bi nds Erb2 better than 574
bi nds. 15 The fol nmut ant s have al so been constructed, and are

currently undépide) Bll’rﬁﬂﬁ VS fconstgee forgackpf the @ f-PEgjfigniified ﬁ@t"ﬂé‘ﬂ‘gﬁ? librarigs, fhoamipey
i | eL93l yedsﬁﬁ&drﬁas @iith Wih:ﬁﬂﬁd‘d}ﬂslﬁgl’hebrhﬁxés @hermyrnhoaa o8¢, 9) ak M@&E@amwghﬁél@{ y

6m53t9 2S§nrgbllls(i It'{%%&ﬁﬁerengtdla%%g using E)I%/ roé‘ Tg_oé 1n1n% "I%r%g" i.eggr f_og 2%%‘1%@665 \%e%g !’ﬁ50t P
tyr L53g mme%amsﬁﬂ?é@wm@grzwc MAKEIORE] 1atemﬁ5%z¢@m1kls%&s_vﬁmpr2@ TWEEN

t yr L53gbye vmssiHpdédaniplade yf AUDLSEIRg solulidhb. A3 et to delét kD figkd/withlaBinbied et kROL 1 P,
tyrLS3ghyocs 57 H%ﬂnﬁ)%rouﬁ%@ l49£19 P %muﬁly@é%m éo%Eg E%%fi %gvbagg&ds 13 Eé%ﬁe%ég Ly,

nmet 11341 eu F‘ " ) trp,

t yr L53gf° 3He P%@ée as t“{%ﬁ_‘@‘“ﬁ)‘?‘&“ ef F"elL‘lé‘%‘lag?m?%mE?ﬁSfe 1L3GL1. 655 serL50trp,
tyr L53gl y, méfi3 4eads of papping Zndyidual JlaatsO@epragain anylyied Nypphage-HI$75  Indigd@bBones
ser L50t kprelepoivh 13ty 9671 b8 6thed tisyé aBdP Pigtes, kiiphQP 8618 indhadé by 4430 5ﬁlelper
S er L50t rE])lpa é YA 15c§/gtjm%h gmﬂs_@g &Lells &é’rﬁ%&%@t?ch gndtt% é)g%é %&%ntu(ylg shp%x@ngljé qx/er sfered

nt S, e ar e urrent el n
o LR Ssabes (e haerre b Sl g P g o i g TN AR,

682 t hr DBPeioaeBEGER2 ERPL8Risp blo@ediwith Y PRG[phebovs 895001«3«111)!1@6 abrainc@86d enthd 9| phe
68724 hr bhaGabi ris. 688 vikiilgl@ahdbhage were detected using horseradish-peroxidase-conjugated anti-M13

monoclonal antibody (Amersham Pharmacia Biotech, Inc. 27-9421-01) diluted 1:5000 in MPBST, followed by
3,3',5,5',-tetramethyl benzidine as substrate. Absorbance was read at 450 nm.
The 48 clones from each library which gave the highest signals were DNA sequenced. Those clones
whose sequences occuired the most frequently were subcloned into the vector described above which allows
25 expression of soluble Fabs. These Fabs were induced, proteins purified and the purified Fabs were analyzed for
binding by ELISA as described above and the binding was compared to that of the starting humanized 2C4.574
version.
After interesting mutations in individual CDRs were identified, additional mutants which were various
combinations of these were constructed and tested as above. Mutants which gave improved binding relative to 574
30 are described in Table 3.

Table 3
Designation of mutants derived from affinity maturation of 2C4.574

35 Mutant Name Change from 574 Mutant/574*
H3.Al serH99trp, metH34leu 0.380
L2F5 serL.50trp, tyrL.53gly, metH34leu 0.087
H1.3.B3 thrH28glIn,thrH30ser, metH34leu 0.572
L3.G6 tyrL.92pro, ileL93lys, metH34leu 0.569

40 L3.G11 , tyrL.92ser, ile[.93arg, tyrl.94gly, metH34leu 0.561
L3.29 tyrL92phe, tyrL96asn, metH34leu 0.552
L3.36 tyrL.92phe, tyrL94leu, tyrl.96pro, metH34leu 0.215
654 serL.50trp, metH34leu 0.176
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689 gl nL28glu The preferred am no acid at H34 woul d be nethionine. A change
to leucine mght be nade if there were found to be oxidation at this

posi ti on.wb20dD02H86/ 007398 PCTI US2005/ 021286 AsnH52 amdTasnd5821286 € f ound
to be strongly preferred for binding. Changing these residues to al anine or
aspartic aci@sdramatically detBeased bi nding. An intact anti bo@y4Zonpri sing
t he vari abl e6jgi ght and heavy.1sdgneieds4@f hunmani zed version 574owé¢ h a human
| gd@ heavy c stant regi een. prepa see U.S. Ratent No-
5,821, 337). 1ég%lgr;l}tefa:ct ant i cf%ﬁ'g' bl meﬁcpiﬂg'? é(ﬁ uése Hanst er ?)/ary (CHO
cells. That hff&&dle 5 is EYé[s?gg?ra]F IYF’é‘i'efoﬁ'ﬁ't‘ré‘tﬁH??é‘Pel n. Exanplfé

Mondgcl onal AHLBBAHE.A2CA Bl 0tkE28EIGHHTUSE: @etd341ddRSHMch at ed Act i 03@6 on 10

of MAPK and ALgE1kigse Many o aroost Rerfoagt @ da 9%&1@54§u§agmlp t hr gugh the

m t ogen- acti yat.ed protel n k| These dual s ficity
ki nases are }éﬁkﬁ t he key t(5‘?4'}e 3 Qearﬁ transductl on pafBﬁ\%ays t hat

ul timately tpi4dgéios cancerSf‘é uC] W@IWFWY&E?ZPWH’@L%HFI ity of noAé&l onal
anti body 2C46®iL3Bpast uzumabsdilGirg) Rietbiztle- G, 92dHeftyraodasn HRG act i wagé on of

MA‘PK) Was ass@ﬁ%%@ﬁ' n the fOLelngw@Byleu l@y&%%y&@héusw&% cel |0§[1}I\B| 1) V\BI‘ €

plated in serﬁlmc ta|n| dlg ég thuIture ate
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respectivel yefod ayi oye et at. MlysHfargCel |. Biol. 18: 5042-51(1998);
Karunagaran gf, al ., EMBO Journal, %9'% 254- 264 (1996); and Krynskayaet at
Ain. 35 J. Physiol. 276: L246-55 (l 53 | ncubation of MCF7 breast cancer
cells with 2 inhibits heregullﬂlr 'i’ated Akt activation. Agus et at.
Cantber Cel | €83 127-137 (2002). Miriddseer, the basal | evel of Akt activation
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addition of 2£A4. 52 WO 2006/ 00739§LQI63CI?TI US2005/ 021286
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The preferred amino acid at H34 would be methionine. A change to leucine might be made if there were

found to be oxidation at this position.
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Exanpl e 5 Therapy of Platinum Resistant Cancer This exanpl e denonstrates
the safety, tolerability, and efficacy of pertuzumab in conmbination with
gencti t abiwe 2006/qpaz98ent s wi th pl ati num resi stant ovari anPCaNISR005/0pr28érar y
peritoneal carcinoma, or fallopian tube 5 carcinoma. The effect of
pertuzumab anshHgemdrmHb weee found prbe groaglpireferrefl fos binding: (hanging thisg regiugs g alpmed i n
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platinumresistant disease prior to stgjg¥pegntry, and those who have had

one prior reginen for pI atl numreS| stant |sease Gemzltg ine wll be
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drug 35 wi | | Mogockbal tahiibodhi CT @dsi w0 sbcﬁwntﬂaenhﬂmylsteeiﬂar(Haﬁddmdmasﬂct aauivatibor

Hemat ol ggt.cal, ohﬂé(h% 'k{né{se Enagt?emgq ftﬁ;ggﬂﬁw%ﬁmﬁ)&&ﬂ for &1 ARG EQrdwdy ﬁanJ Agse

adm ni strati on. Iven over m nut es regar | ess of
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tunmor containing the cancer wl S2005/ 021286
35 J. Physiol. 276: 1.246-55 (1999)). Incubatlon of MCF7 breast cancer cells with 2C4 inhibits heregulin-mediated

Akt activation. Agus et al. Cancer Cell 2: 127-137 (2002). Moreover, the basal level of Akt activation present in

the absence of heregulin addition is further reduced by the addition of 2C4.
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obt ai ned and assessed for HER2 phosphoryl ation status. Approxi mately 20-40%
of ovarian cancer patients may have detectable HER2 phosphoryl ati on.
Response wibl2bodnw7amssessed at the end of Cycles 2, 4, 6, PBI/UB200a/001284 .

Measur abl e di sease will be assessed using the Response Evaluation Criteria
for Solid Tunmors (RECI ST), by clinicalExemelkfiati on and CT scan or 5
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Subsequent doses for any patient requiring dose reduction will be at the reduced dose. If doses are held
for more than 3 weeks as a result of cytopenias, patients will be assume to have unacceptable toxicity and will
discontinue gemcitabine. If there are no other additional grade III or IV toxicities, continuation of blinded drug

35 will be at the discretion of the physician and medical monitor. Hematological toxicity of gemcitabine has been
related to rate of dose administration. Gemcitabine will be given over 30 minutes regardless of total dose. The
use of colony-stimulating agents for NCI-CTC Grade 2 cytopenias may be used at the discretion of the treating
physician.

The option for crossover to single agent pertuzumab will be offered. A loading dose of 840mg will be

40 administered at the next cycle due with continuation of 420mg with subsequent cycles every 21 days. A paraffin-

embedded tumor specimen or unstained paraffin slides of representative tumor containing the cancer will be
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t he group consisting of ovarian cancer, primary peritoneal carcinom and
fallopian tub; carcinenma, wherein the nedicanent is to be used in

conbi nat iwo 206ctdo7®R ant i net abol ite chenot herapeuti c ageonr/Uus2005/hkrsase of
claim1l wherein the anti body bl ocks heterodinerization of HER2Z with .EG-R
or HER3.cb@inedphé asssed & HERZphosphorplaticd stwhe Agproxitniiey MERZ dntarixodycelyiatds map  De

- Fai n i f,Qf e dEBR HERS pholfEryliag. of dam | or 2 wherein said HER-2 anti body
b| nds to the, unction between domains I, Il and IIl of HER2. 5. The use of

clai m 3 wher &erorsuillibEmsesss titisger of Fxclqséﬁt 3 Udan 17 Meayypblediseasyyill hepseesad  of

t hee presedina ge@brm BRIMEr @itdHaliesoAM trinhid! @poldth, &y cﬁﬁi@mm@ﬁcﬁaﬁ&tr GeaB@ENt 1S
genbé t abi ne theggrecedl ng

fa;
I | o Een Reshte 7 SRt PR e Vet P S Rty SRoni W i
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any one dQJumExﬁAtlgn Qirrgﬁ)glg!e ng,vahﬁi)lglsﬁﬁect’s lFwﬂl &ﬁ&s‘%'op S@QEE &'atﬁh(rﬁah %ple%t o&qjesgonse

medi cament results in an inprovenent 1n survival relative a patient

t r eat ed 2RFEAE 498 hava A fstsrminalion of FIER 2ghesprrfasipaiinsts i téel%fg‘é?itspeﬁlﬁ]e? | a The use of
clai m 9 wher @héifoBEiAgYuGbhchdatifes 9l ipabseksddB di cament results in an

i mprovenent in erg%esil En free survival relative to a patient treated with
the anti rreta peutic agent only. U The use of chin 9 wherein
admi ni stration of Peafechioméel waivaiemtdermeed bisniestiganr assesyperovpRECISTor 6aral |

survi Valcth&'s ef&llo%ﬁxgﬁn%a@onﬂ@‘és’s@ﬂh sth&ﬁﬁ&ﬁ%t%ﬂaﬁl@ubﬁe@t@ iRyl Rt abol i te
chenot herapeutic agent only. 12. 'Its use of a any one of the precedin

cl ai ms wherein ad ﬁf%’fe?tot“gf"? Y@k asdetprapined bydpesiiseiprasseaent pingRECET op6Adet i ve

I espons ehandes folidieg 1Uﬁ8106f)fd§41@1bdﬁttﬂi2 trodidneih BacR skl iihs foll@tihgbg@dupsai d nedi canment
resydts in a conple on e of claim12 wherein

adm'%nl stration o?@ d&%Wltﬁagecm%Frr\'}a&(emOf 2aalr‘{atléfnpart| al response. 55 15.
The use of cl ai m Pubistsmath po ¢picciable inarkqrs o HEB actifatipn. over eapr ess HER2. 16 The
use Many one sgdond:RErRb&FREIAE Cl ai 8 wherein. the HER2 antibody is an
intact antibody. 17. The use of any one of Gams i to 16 wherein the HER2
antibody is an anfPBEEGHPESRA R onpri sing an antigen binding region. 18.
The use of any on®usfioddiespnecedi ng cl ains wherein the cancer is ovarian
canggr. 19. The ugg&; Qfi@ny one of claims 1 to 17 wherein the cancer is
prinmary peritoneal carcinonma. 20. The use of any one of clainms | to 17
wherei n the canceFrepdmfiEm gy aybBodsr ci noma.  21. Use of a | HER2

anti body t hatrndé éndgoidtOwid bé)@kRs@Riall ABfetiSinRicAdin@d & heFol@Ring FbbERZpsl N t he

mannf hctute of a -Sulgecgwuﬁl?%ec%a{ﬂ%gﬁ%%g%%%gg or. two separate packages with

ni sttuetions for BTX#4°Ri 3nt - resi stant cancer
sel ected from t he Sgnwt it onditestablagarkad of HER2 activation.

25

To prevent or treat possible nausea and vomiting, the patient may be premedicated with serotonin
antagonists, steroids, and/or benzodiazepines. To prevent or treat possible rash, standard acne therapies, including
topical and/or oral antibiotics may be used. Other possible concomitant medications are any prescription
medications or over-the-counter preparations used by a subject in the interval beginning 7 days prior to Day 1 and

30 continuing through the last day of the follow-up period. Subjects who experience infusion-associated temperature
elevations to >38.5°C or other infusion-associated symptoms may be treated symptomatically with acetaminophen,
diphenhydramine, or meperidine. Non-experimental hematopoietic growth factors may be administered for NCI-
CTC Grade 2 cytopenias.

The patient treated as described above will show improvement in the signs or symptoms of ovarian cancer,

35 primary peritoneal carcinoma or fallopian tube carcinoma as evaluated by any one or more of the primary or
secondary efficacy endpoints. Moreover, the platinum-resistant patient treated as described above with the
combination of Pertuzumab and Gemcitabine will show greater improvement in any of the signs or symptoms of

the cancer, compared to the platinum-resistant patient treated with Gemcitabine only.
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ovarian cancer, primary peritoneal c rcinoma and fallopian rube
carci noma, wherein said nedicanent is for Use in conbination with an
anti netabolite chen-otherapeutic agent. 22. The use of claim?21
wherein, said instructions provide that the I1ER2 antibody is

adm nistered as a lead rig dose of approximately 8 0 ng f sl owed by
approximately 420 ng about every 3 weeks. 23. The use of claim 21,
wher ei n sai d-j Rgiig uctions provide that the HER2 antibody is

adm ni stered as a dose of approximately 10SO ng adm ni stered about
every 3 weeks. 2dsePhe HERE aofibody dianhi@ds twvhbeterodintehie biadin g et @dER T & the
chenot her ap j | Si: i tabine. 25 The use of clans 24

wher ei n sai g“%dﬁgcﬁlgegﬁao%e?wﬁ?%\%o etﬁl? tﬁ%‘?mﬁnﬁgfpd%twrgﬁtmc er selected from
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and 8 of a tj,. t Ry S 0Os.e . .. . Anvin.s na
e Cat (no 2grifmiendh s fiisdy ROt Bopppimion i o peimeBoofd o
one adoWsnorehefioBerapagoygeni. chn | ag one 3 6 adnunstration of the HER2
ant i body i s approxi nmat . 2 eks or |l.ess. 29. The use of any one of
clainms 21 to£25. O%él?ee? r?ya il\Sﬁﬁeﬁg’ttﬁ%ﬁ‘ﬁ%ﬁé’l%}%%mtﬁ%dl@ﬁ‘éﬁat’?lh‘g HERY With
ant i met abol i EGFR bef®Rker apeuti ¢ agent and the HER2 anti body are
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consisting d.a t axames ofGAREGIRRINGe Hgk_grajltmw%,g%ggzugﬁgna ~er apeutic
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chenot herapeutic agent. and the H .R2. antibody results in a
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patient. 33.4idhgs usR Rfivah@l M 24 wherein treatment with the

conbi nation of the geneitabinc and the HER2 antibody results in a
synergi stic,5or greaset! clapan vaggind spaple enekidtcaragr dif@ayp tERSnEtivatid .
The use of any onge ' [ ' - .
antibody is a naked%gzﬁﬁﬁggigﬁcﬂ Igceg%g&%grﬁ%\gﬁe{fiagtg ?Ikn%%g%ti%i&%ESEY
STEPHEN M <19mppERAls/in@e imprafunn RESIVS TANT cCANCERN! tdB0witR2H4 6R1

<141> 2005- Q@rihetabolite chemotherapeutic agent only.
10. The use of claim 9 wherein administration of said medicament results in an
improvement in progression free survival relative to a patient treated with the
antimetabolite chemotherapeutic agent only.
11. The use of claim 9 wherein administration of said medicament results in an
improvement in overall survival relative to a patient treated with the antimetabolite
chemotherapeutic agent only.
12. The use of any one of the preceding claims wherein administration of said
medicament results in an objective response.
13. The use of claim 12 wherein administration of said medicament results in a

complete response.

14. The use of claim 12 wherein administration of said medicament results in a partial

response.
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<150> us 60/580, 333 <151> 2004-06-16 <160> 17 <210> 1 <211> 107
<212> PRT <213> Mus nuscul us <400> 1 Asp Thr Val Met Thr G n Ser H's
Lys Ile Met Ser Thr Ser vVal 1 5 10 15 dy Asp Arg Val Ser Ile Thr
Cys Lys Ala Ser An Asp Val Ser 20 25 30 Ile @y Val Ala Trp Tyr @n
Gn Arg Pro Ay A@n Ser Pro Lys 35 40 45 Leu Leu Ile Tyr Ser Ala Ser
Tyr Arg Tyr Thr Gy Val Pro Asp 50 55 60 Arg Phe Thr Ay Ser Qy
Ser Ay Thr pJJZTEeTh% Phegﬂr lle 65 70 75 Ser Ser Gn Ala Qu
Asp Leu Al al'¥al 6?“57’9 clens] e the cgpeeg B0 GOy FTFFSS| yr Pro Tyr
Thr Phe Ay16y Gheusdbf adyyse bbe §sbdédin® 2lak0nhkn tht HERD yistitedil (3n 2ntact
<211> 119 <212> PRT <213> Mus nusculus <400> 2 Ju Val @n Leu An
An Ser Gy¥P89 u Leu Vval Lys Pro Gy 1 5 10 15 Thr Ser Val Lys

Ile Ser Cysitys #h@usS8l afdofie BN@aithh PH¥avhERsin @Qr@ﬁz%ﬂtibogs@aﬂﬁﬁbmy Met
Asp Trp Val Lys G n Ser Hs Ay Lys Ser Leu 35 40 45 uTrp lle Ay

Asp Val Asnfpgrpenhsomriispe@n gntgel bigding regenTyr 50 55 60 Asn G n Arg

Phe Lys Ayibys Ahausser aréﬁdﬁe-ghfhe¥@ced%§§clﬁﬁig whBleifRe dcel3s ovafthin Anler! | €
Val Tyr Met Ju Leu Ar er Leu Thr Phe A u Asp 80 85 90 Page 1
sequence Li 49 ngThe use of any one of claims 1 to 17 wherein the cancer is primary peritoneal

carcinoma.

20. The use of any one of claims 1 to 17 wherein the cancer is fallopian tube carcinoma.
21. Use of a HER2 antibody that binds to a heterodimeric binding site on HER2 in the
manufacture of a medicament in a package or two separate packages with instructions for
use in the treatment of platinum-resistant cancer selected from the group consisting of
ovarlan cancer, primary peritoneal carcinoma and fallopian tube carcinoma, wherein said
medicament is for use in combination with an antimetabolite chemotherapeutic agent.

22. The use of claim 21 wherein, said instructions provide that the HER2 antibody is
administered as a loading dose of approximately 840 mg followed by approximately 420 mg
about every 3 weeks.

23. The use of claim 21, wherein said instructions provide that the HER2 antibody is

administered as a dose of approximately 1050 mg administered about every 3 weeks.

24. The use of claim 21 wherein the antimetabolite chemotherapeutic agent is
gemcitabine.
25. The use of claim 24 wherein said instructions provide that the gemcitabine is

administered at a dose between about 600mg/m’ to 1250mg/m? on days 1 and 8 of a

3-week cycle.

26. The use of any one of claims 21-25 wherein said instructions provide that the
antimetabolite chemotherapeutic agent is administered prior to, or following, administration
of the HER2 antibody.

27. The use of claim 26 wherein said instructions provide that the timing between at
least one administration of the antimetabolite chemotherapeutic agent and at least one
administration of the HER2 antibody is approximately 1 month or less.

28. The use of claim 27 wherein said instruction provide that the timing between at least

one administration of the antimetabolite chemotherapeutic agent and at least one
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Thr Ala Val Tyr Tyr Cys Ala Arg Asn Leu Ay Pro ser Phe Tyr 95 100
105 Phe Asp Tyr Trp Ay Gn Gy Thr Thr Leu Thr Val Ser Ser 110 115
<210> 3 <211> 107 <212> PRT <213> Artificial sequence <220> <223>
sequence i s synthesized <400> 3 Asp Ile A n Met Thr G n Ser Pro Ser
Ser Leu ser Ala ser Val 15 10 15 dvy Asp Arg Val Thr Ile Thr Cys
Lys Ala Ser Gdn Asp val Ser 20 25 30 1Ile Gly Val Ala Trp Tyr G n Gn

Lys Pro Ay _Lys. Ala P 35 40.45 Leu u,lle Tyr ser Ala ser Tyr
Arg Tyr Thra%i}lsel%ﬂonlﬁglegﬁu BHOKL IGHPOAFY %Y]%ngﬁs O\éa[eys Ser Ay Ser
Ay Thr Asp2®he The uskeflanltvne bf @1@52176 2B pwhes@ sa‘ﬁﬁﬁlsthﬁt]or@pl’bvﬂeohaﬁihd Asp
Phe Ala Thr Tyr n An 9 r. | e ProTrT
the @ o & metdpaRf flEnibrert ogB aytihe HBEY opibhty gre Smlticies conpiremly
119 h<212>dRRT|Ieﬁaﬁ&ﬁ?mérsiﬂgfdtIBh’%llatﬁ)ﬁle&@@xﬁte é&ﬂ&%ﬁoxﬁZ23> sequence i's |
synt hesi ze <400> 4 u Va n L u Ser. Leu Va
dn Pro dy>01 slhgusest afmoyee%%laleégl@w@wwﬂm&mﬁww%r Ay

Phe Thr Phe adiifis28n2®se36nd (ﬂ&%ﬁofﬁyﬁapeﬁﬂé a@éﬂf toAidpatié®. Val Arg A n Al a Pro
Gy Lys Ay_Leu 35 40 45 Qu Trp Val Ala Asp Val Asn Pro Asn Ser Gy

Ay Ser Ile3Tyr TBpusstgpm %&We@%ﬂlﬂﬁﬁown@e@g)@er@%a\?gjnbﬁ gelepfpd fiogythe
ser Val Aspgf¥fl c&8Isting of a taxane, capecitabine, platinum-based chemotherapeutic agent,

anthracycline, liposomal doxorubicin, topotecan, pemetrexed, vinca alkaloid, and

TLK 286.

32. The use of any one of claims 21 to 31 wherein treatment with the combination of the
antimetabolite chemotherapeutic agent and the HER2 antibody results in a synergistic, or
greater than additive, therapeutic benefit to the patient.

33. The use of claim 24 wherein treatment with the combination of the gemcitabine and
the HER2 antibody results in a synergistic, or greater than additive, benefit to the patient.
34. The use of any one of the preceding claims wherein the HER2 antibody is a naked
antibody.
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65 70 75 Lys Asn Thr Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Qu Asp 80
85 90 Thr Ala Val Tyr Tyr Cys Ala Arg Asn Leu Gy Pro ser Phe Tyr Page 2
Sequence Listing 95 100 105 Phe Asp Tyr Trp Ay Gn @y Thr Leu Val Thr
Val Ser Ser 110 115 <210> 5 <211> 107 , <212> PRT <213> Artificial
sequence <220> <223> sequence PSIYGEHESTI™H <400> 5 Asp Ile A n Met Thr
A@n Ser Pro Ser ser Leu ser Ala ser Val 15 10 15 dy Asp Arg Val Thr Ile
Thr &QD>AKELSAlva SEPHEN m.Ser [ le Ser 20 25 30 Asn Tyr Leu Ala Trp Tyr @ n
An al%)Pré)%¥ LFys Ala Pro Lés 35 40 45 Leu Leu Ile Tyr Ala Ala Ser Ser
Leu >SEYE y Qar P UeeREST BANSTS%ERArg Phe ser Gy ser Ay Ser @y Thr
Asp Plwo-Thzideew Thr Ile 65 70 75 Ser Ser Leu G n Pro Au Asp Phe Ala Thr
Tyr Tyr s An dn 80 85 90 Tyr Asn ser Leu Pro Trp Thr Phe Ay An Gy
Thr Ei}’sbv P05Ph-1%95 100 105 Ile Lys <210> 6 <211> 119 <212> PRT <213>
Artif{igp.als %9%\’@33 <220> <223> sequence is synthesized <400> 6 Gu Val

A n kmi1-Vabossbe-s2r Gy Gy Ay Leu Val An Pro dy 15 10 15 dy Ser Leu

Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser 20 25 30
<160> 17

<210> 1

<211> 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 GIn Asp val Ser
20 25 30

ITe Gly val Ala Trp Tyr GIn Gln Arg Pro Gly GIn 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 70 75

Ser Ser val GIn Ala Glu Asp Leu Ala val Tyr Tyr Cys Gln Gln
80 85 90

Tyr Tyr Ile Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu
95 100 105

Ile Lys

<210> 2

<211> 119

<212> PRT

<213> Mus musculus

<400> 2
Glu val GIn Leu GIn Gln Ser Gly Pro Glu Leu val Lys Pro Gly
1 5 10 15

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

Asp Tyr Thr Met Asp Trp val Lys Gln Ser His Gly Lys Ser Leu
35 40 45

Glu Trp ITe Gly Asp val Asn Pro Asn Ser Gly Gly Ser Ile Tyr
50 55 60

Asn GIn Arg Phe Lys Gly Lys Ala Ser Leu Thr val Asp Arg Ser
65 70 75

Ser Arg Ile val Tyr Met Glu Leu Arg Ser Leu Thr Phe Glu Asp
80 85 90
Page 1



Ser
Trp
Ser
Leu
Tyr

Tyr Ala Met ser Trp Val
Il e Ser
Val Lys Ay Arg Phe Thr
Tyr Leu A n Met Asn ser
cys Ala Arg Ay Arg Val

Val Al a Val

5210> 7 <211> 10

i's
<400>

t hesi zed.

ﬁi'%/ TBhe "Ph

Arg Adn Ala Pro Ay Lys Ay Leu
Ay Asp Ay Ay Ser Thr Tyr Tyr

Leu
ady®

syl

<@92> PRT <213> AI(IQ ficial
<2

<212> PRT <213> Artl?
<400x218>A3%

15

Bqy <=

<220>

b

icial

Y )@? Tﬂ;r

sequence

222> 1

Lo !

Asn Pro Asn ser Ay Ay Ser

<210> 9

<211> 10
<213> Artificial Sequence

<223> sequence is synthesized

<400> 3
Asg Ile

Gly Asp
Ile Gly
Leu Leu
Arg Phe
Ser Ser
Tyr Tyr
Ile Lys

<210> 4

Gln Met Thg

Arg

val

Ile

Ser

Leu

Ile

<211> 119
<212> PRT
<213> Artificial Sequence

<220>

<223> sequence is synthesized

<400> 4

val

Ala

Tyr

Gly

Gln

Tyr

Glu val GIn Leu

1
Gly Ser

Asp Tyr
Glu Trp
Asn Gln
Lys Asn

Thr Ala

Leu

Thr

val

Arg

Thr

val

Arg

Met

Ala

Phe

Leu

Tyr

Thr
20

Trp
35

ser
50

ser
65

Pro
80

Pro
95

val
5

Leu
20

Asp
35

Asp
50

Lys
65

Tyr
80

Tyr

Gln

Ile

Tyr

Ala

Gly

Glu

Tyr

Glu

Ser

Trp

val

Gly

Leu

Cys

ser

Thr

Gln

Ser

ser

Asp

Thr

Ser

cys

val

Asn

Arg

GIn

Ala

Pro

Cys

Gln

Tyr

Gly

Phe

Phe

Gly

Ala

Arg

Pro

Phe

Met

Arg

Ala .G u Asp
”S‘ér“f@h‘"g 95 100 105 Page 3 sequence
Li stivg AVd vASPrybY iy dTdps Qe Shd) AGh YielnG1y-@o \&dr Bhe TVl

35 40 45 A u

50 55 60 Ala Asp
Ile Ser Arg Asp Asn Ser 65 70 75 Lys Asn Thr
80 85 90 Thr Ala Vval Tyr

Ser Ser

110 115

sequend®s <220> <223> Sequence
223> xaa is preferrably o or S

34 S8 10

<210> 8 <211> 17

<212> PRT <213> Artificial sequence

Ser

Lys

Lys

Arg

Thr

Ala

Gly

Gly

Ala

Gln

Asn

Thr

Asn

Asn

ser
10

Ala
25

Pro
40

Tyr
55

Asp
70

Thr
85

Gln
100

Gly
10

ser
25

Ala
40

Ser
55

Leu
70

ser
85

Leu

Leu

ser

Gly

Thr

Phe

Tyr

Gly

Leu

Gly

Pro

Gly

ser

Leu

Gly

Page 2

ser

Gln

Lys

Gly

Thr

Tyr

Thr

val

Phe

Gly

Gly

val

Arg

Pro

Ala

Asp

Ala

val

Leu

Cys

Lys

Gln

Thr

Lys

ser

Asp

Ala

Ser

Ser

val

Pro

Pro

Thr

Gln

val

Pro

Phe

Gly

Ile

Arg

Glu

Phe

val
15

Ser
30

Lys
45

Ser
60

Ile
75

Gln
90

Glu
105

Gly
15

Thr
30

Leu
45

Tyr
60

Ser
75

Asp
90

Tyr

<220> <223> sequence is synthesized
Ile Tyr Asn G n Arg Phe

1510
<220>



<223> sequence i s synthesized

Tyr 5 10

<210> 10 <211> 11

<223> sequence i s synthesized

Val Ala 5

10

<210> 11 <211> 7

<223> sequence is synthesized
<222> 5 <223> xaa i's preferably R or
I s prrakessgbityr YrorGly G220y ®221euXad TH223AY skr<@@3> xaa is preferably T or
S <400> 11 ser Al &Ger Tyr xaa xaal®aa 5
<2133qpctd ficial sequence

<211> 107

<212> PRT
<213> Artificial Sequence

<220>

<400> 9 Asn Leu Ay Pro ser Phe Tyr Phe Asp

<212> PRT <213> Artificial

sequence <220>

<400> 10 Lys Ala ser A n Asp Val ser Ile Ay

<212> PRT, <213> Artificial sequence

<220>

APddetW'9%equencg Li sting <221> Xaa

L <220> <221>"Xaa

<210> 12 <211> 9

<222> 6 <223> xaa

<212> PRT

<220> <223> sequence is synthesized

<223> sequence is synthesized

<400> 5
Asp Ile
1
Gly Asp
Asn Tyr
Leu Leu
Arg Phe
Ser Ser
Tyr Asn

Ile Lys

<210> ©
<211> 119
<212> PRT

GIn Met Thr GIn Ser Pro

Arg

Leu

Ile

Ser

Leu

Ser

val

Ala

Tyr

Gly

Gln

Leu

5

Thr
20

Trp
35

Ala
50

Ser
65

Pro
80

Pro
95

Ile

Tyr

Ala

Gly

Glu

Trp

Thr

Gln

ser

ser

Asp

Thr

<213> Artificial Sequence

<220>

Cys

Gln

ser

Gly

Phe

Phe

<223> sequence is synthesized

<400> 6

Glu val GlIn Leu val Glu Ser Gly

1

Gly Ser

Ser Tyr

Glu Trp

Ala Asp

Lys Ash

Thr Ala

Leu

Ala

val

ser

Thr

val

Arg

Met

Ala

val

Leu

Tyr

5

Leu
20

Ser
35

val
50

Lys
65

Tyr
80

Tyr
95

Ser
Trp
Ile
Gly
Leu

Cys

Cys

val

ser

Arg

Gln

Ala

Ala

Arg

Gly

Phe

Met

Arg

sSer

Arg

Lys

Leu

Thr

Ala

Gly

Gly

Ala

Gln

Asp

Thr

Asn

Gly

ser
10

Ala
25

Pro
40

Glu
55

Asp
70

Thr
85

Gln
100

Gly
10

ser
25

Ala
40

Gly
55

Ile
70

ser
85

Arg
100

Leu

Ser

Gly

ser

Phe

Tyr

Gly

Leu

Gly

Pro

Gly

Ser

Leu

val

Page 3

ser

Gln

Lys

Gly

Thr

Tyr

Thr

val

Phe

Gly

Ser

Arg

Arg

Gly

Ala

Ser

Ala

val

Leu

cys

Lys

Gln

Thr

Lys

Thr

Asp

Ala

Tyr

sSer

Ile

Pro

Pro

Thr

Gln

val

Pro

Phe

Gly

TYyr

Asn

Glu

ser

val
15

ser
30

Lys
45

ser
60

Ile
75

Gln
90

Glu
105

Gly
15

ser
30

Leu
45

Tyr
60

ser
75

Asp
90

Leu
105



<400> 12 A n dn Tyr Tyr Ile Tyr Pro Tyr Thr 5 <210> 13 <211> 645 <212>
PRT <213> Honp sapiens <400> 13 Met Qu Leu Ala Ala Leu Cys Arg Trp Ay
Leu Leu Leu Ala Leu 1 5 10 15 Leu Pro Pro Ay Ala Ala Ser Thr dn Val Cys
Thr Ay Thr Asp 20 25 30 Met l'I‘:%/s Iéeu Ar, tLeu Pro Ala Ser Pro Qu Thr His
Leu t 0 r s @Gn Vval val An Gy
Asn ﬁg/ﬁ k%nggsréné ﬁg&l’rﬁbﬁﬂ 1‘%@22?%?8%%@%%% a Ser Leu Ser Phe Leu
G@n 65 7075 Asplle dn Gu Val An Ay Tyr Val Leu Ile Ala H's Asn Gn
80 8%199 X/al Arg A n Val Pro Leu Gn Arg Leu Arg Ile Val Arg Ay Thr 95
100 i M Leu Phe Qu Asp Asn Tyr Ala Leu Ala Val Leu Asp Asn Gy 110
115 > FRE1LeaquRRBe Asn Thr Thr Pro Val Thr Ay Ala Ser Pro Ay 125
130 135 Gy Leu Arg GQu Leu G@n Leu Arg Ser Leu Thr Qu Ile Leu Lys 140
145?%?> Ay dy.val Leulle dn Arg Asn Pro @ n Leu Cys Tyr G n Asp 155
160 165~ %gnggéqﬂéﬁgﬁsﬁe&i ng Thr Ile Leu Trp Lys Asp Ile Phe H's Lys
Asn &90-G n Leu Ala 170 175 180 Leu Thr Leu Ile Asp Thr Asn Arg ser Arg

Al a >Hka& Pro Cys 185 190 195 ser Pro Met Cys Lys Gy Ser Arg Cys Trp
Ay :%g Ser rGIfurraﬁO %05 %10 Asp Cys G n Ser Leu Thr Arg Thr Val Cys
Al a f@f/spﬂlg ¥ 525 225 Arg Cys Lys Gy Pro Leu Pro Thr Asp Cys

Cys Hoo>Gu @ n Cys 230 235 240
Gly Phe Thr Phe Thg Asp Tyr Thr Met Xig

<210> 8

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 8
Asp val Asn Pro Asn Ser Gly Gly Ser Ile Tyr Asn Gln Arg ng
1 5 10

Lys Gly

<210> 9

<211> 10

<212> PRT

<213> Artificial sequence

<220> . )
<223> sequence is synthesized

<400> 9
Asn Leu Gly Pro Ser Phe Tyr Phe Asp Tyr
5 10

<210> 10
<211> 11
<212> PRT
<213> Artificial sequence

<220> . .
<223> sequence is synthesized

<400> 10
Lys Ala Ser GIn Asg val Ser Ile Gly Vig Ala

<210> 11

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<220>
Page 4



Ala Ala Ay Cys Thr Ay Pro Lys H's Ser Asp Cys Leu Ala Cys 245 250 255
Leu Hs Phe Asn H's ser Ay Ile Cys Qu Leu Hs Cys Pro Ala 260 265 270
Leu Val Thr Tyr Asn Thr Asp Thr Phe GQu ser Met Pro Asn Pro 275 280 285
AQu Ay Arg Tyr Thr Phe Gy Ala ser Cys Val Thr Ala Cys Pro 290 295 300
Tyr Tyr. Leu Ser Thr Asp val S@UYENSRLIGFE"9Thr Leu Val Cys 305 310 315
Pro%@i @ Asn Gn Gu Val Thr Ala Gu Asp Ay Thr G n Arg 320 325 330
Cys &L23>Lys Oys prefedap3y Rt @orQys Ala Arg Val Cys Tyr Gy Leu 335 340 345
Gy Met Qu Hs Leu Arg Gu Val Arg Ala Val Thr ser Ala Asn 350 355 360
Ile ggqis@ua Phe Ala Ay Cys Lys Lys Ile Phe Ay Ser Leu Ala 365 370 375
Phe LB PE0 G u Ser Phe Asp Gy Asp Pro Ala ser Asn Thr Ala 380 385 390
Pro 423>Cda P50 pefief@blylewr&n Val Phe G u Thr Leu Gu Au 395 400 405
Ile Thr Ay Tyr Leu Tyr Ile Ser Ala Trp Pro Asp ser Leu Pro 410 415 420
Asp i%‘?a[aval Phe G n Asn Leu Gn Val Ile Arg Ay Arg Ile 425 430 435
Leu H>».Asn Gy Ala Tyr Ser Leu Thr Leu Gn Ay Leu Gy Ile 440 445 450
Ser d223>Lean G ypriedarairly BSer keu Arg Gu Leu Gy Ser Ay Leu 455 460 465
Al a Lzlé; 2; H's H's Asn Thr His Leu Cys Phe Val H's Thr Val 470 475 480
Pro ' e Asn Pro Hs Gn Ala Leu Leu His 485 490 495
Thr Ea nSEFSTJErgaQEaQE?% GQu Cs Val Ay Qu Ay Leu Ala Page 6
sequence Listing 500 505 510 Cys His Gn Leu Cys Ala Arg Ay Hs CYS Trp
dy >G4 Pro 515 520 525 Thr A n cys Val Asn Cys Ser G n Phe Leu Arg
Ay O1.Gar Oys 530 535 540

<213> Artificial sequence

<220> . .
<223> sequence 1is synthesized

<400> 12
GIn GIn Tyr Tyr Ile Tyr Pro Tyr Thr
5

<210> 13

<211> 645

<212> PRT

<213> Homo sapiens

<400> 13
Met Glu Leu Ala Ala Leu Cys Arg Trp Gly Leu Leu Leu Ala Leu
1 5 10 15

Leu Pro Pro Gly Ala Ala Ser Thr GIn val Cys Thr Gly Thr Asp
20 25 30

Met Lys Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met
35 40 45

Leu Arg His Leu Tyr Gln Gly Cys GIn val val Gln Gly Asn Leu
50 55 60

Glu Leu Thr Tyr Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu Gln
65 70 75

Asp Ile GIn Glu val GIn Gly Tyr val Leu Ile Ala His Asn Gln
80 85 90

val Arg GIn val Pro Leu Gln Arg Leu Arg Ile val Arg Gly Thr
95 100 105

Gln Leu Phe Glu Asp Asn Tyr Ala Leu Ala val Leu Asp Asn Gly
110 115 120

Asp Pro Leu Ash Asn Thr Thr pro val Thr Gly Ala Ser Pro Gly
125 130 135

Gly Leu Arg Glu Leu GIn Leu Arg Ser Leu Thr Glu Ile Leu Lys
140 145 150

Gly Gly val Leu ITe Gin Arg Asn Pro GIn Leu Cys Tyr Gln Asp
155 160 165
page 5



Val Qu QQu Cys Arg Val Leu A n @y Leu Pro Arg Au Tyr Val 545 550 555
Asn Ala Arg H's Cys Leu Pro CyS Hs Pro Qu Cys Gn Pro An 560 565 570
Asn Ay ser Val Thr cys Phe Ay Pro Gu Ala Asp G n cys Val 575 580 585
Ala CyS Ala H's Tyr Lys Asp Pro_Pro Phe %s Val Ala Arg Cys 590 595 600
Pro ser Gy Val LyS Pro Asp Leu”S®"§Gr-"Wei"%Pro 11e Trp Lys 605 610 615
Phe R A8 L6LUrd LySakpAlie BNS HEb LR Rsisn e Lee sdsn Cys 620 625 630
Thr H's ser Cys VatL70\sp Leu Asp Aspldsys Ay QIS Prol8ba G u 635 640 645
<210> 14 <211> 2> PRT <213> Art f| Ci 6\4 uence <220> <223>
sequerfte™'s L&yt ﬁ’e g%g " 0059 f&r%g H\?EF G n Ser Pro ser Ser
Leu Ser Ala Ser Va 1510 1s dy Asp Arg VaI Thr Ile Thr Cys Arg Ala Ser
Adn /s Red MAanyZiOL25 G309 seFhAarQlCysVaitp Sln GﬁppSéIFyrSelGGNG n Lys Pro Gy Lys
Ala Pro Lys 35 4029% Leu Leu Ile T3 Ser Ala Ser PHdlLeu Tyr Ser @y Val
Pro sah cp0cr &4 L& $hFN&-gShr GaY c%%"A’f\égm eé)&lgcys Win_Asp_Phe Thr Leu Thr
Ile 6570 75 Ser 2g35 Lea n Pro a ThesTyr Tyr Cys G n An
80 85 90 His Tyr. Thr Thr Pro Pro Thr Phe %H gﬁ Thr Lys Val Gu 95
100 A9 €Y% éYEy‘é Yggggtﬁ‘-r' REQ TA ASR %’gpﬂss $dp &¥pl e Phe Pro Pro 110
115 120 Ser Asp U dn Leu Lys Ser" Ay Thr A a Ser VaI Val cys Leu 125
130 183% htw mmy&thhﬂyTwo Pyo %sgséﬁl nsplaysLiyss Wad c@sn Trp Lys Val 140
145 150 Page 7 24

Leu His Phe Asn His Ser Gly Ile Cys Glu Leu His Cys Pro Ala

260 265 270
Leu val Thr Tyr Asn Thr Asp Thr Phe Glu Ser Met Pro Asn Pro
275 280 285
Glu Gly Arg Tyr Thr Phe Gly Ala Ser Cys val Thr Ala Cys Pro
290 295 300
Tyr Asn Tyr Leu Ser Thr Asp val Gly Ser Cys Thr Leu val Cys
305 310 315
Pro Leu His Asn Gln Glu val Thr Ala Glu Asp Gly Thr Gin Arg
320 325 330

Cys Glu Lys Cys Ser Lys Pro Cys Ala Arg val Cys Tyr Gly Leu
335 340 345

Gly Met Glu His Leu Arg Glu val Arg Ala val Thr Ser Ala Asn

350 355 360
Ile GIn Glu Phe Ala Gly Cys Lys Lys Ile Phe Gly Ser Leu Ala
365 370 375
Phe Leu Pro Glu Ser Phe Asp Gly Asp Pro Ala Ser Asn Thr Ala
380 385 390
Pro Leu GIn Pro Glu GIn Leu GIn val Phe Glu Thr Leu Glu Glu
395 400 405

Ile Thr Gly Tyr Leu Tyr Ile Ser Ala Trp Pro Asp Ser Leu Pro
410 415 420

Asp Leu Ser val phe Gln Asn Leu GIn val Ile Arg Gly Arg Ile
425 430 435

Leu His Asn Gly Ala Tyr Ser Leu Thr Leu Gln Gly Leu Gly Ile
440 445 450

Ser Trp Leu Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser Gly Leu
455 460 465

Ala Leu Ile His His Asn Thr His Leu Cys Phe val His Thr val
470 475 480

Pro Trp Asp Gln Leu Phe Arg Asn Pro His GIn Ala Leu Leu His
485 490 495

Thr Ala Asn Arg Pro Glu Asp Glu Cys val Gly Glu Gly Leu Ala
Page 6



sequence Listing Asp Asn Ala Leu G n Ser Ay Asn Ser A n du ser Val Thr
Gu 155 160 165 dn Asp Ser Lys Asp Ser Thr Tyr ser Leu Ser Ser Thr Leu
Thr 170 175 180 Leu Ser Lys Ala ASp Tyr Qu Lys Hs Lys Val Tyr Ala Cys
Gu 185 190 195 Val Thr HHs An Ay Ley Ser Ser Pro Val Thr Lys ser Phe
Asn 200 205 210 &g Ay Gu @%Q%é;@ﬂﬂiﬁ‘"%zlb 449, <212> PRT <213>
Artificial sequence ™ <220> <223> sequence is synthesized <400> 15 du Val
A n legd Nl cGh uebecydaaya Ary Ay HieuwydarrfGciyFrre Gy pré 5 10 15 Gy Ser Leu
Arg Leu Ser Cys Al3l¥ a Ser Ay Pheollsn |le Lys 20 28530 Asp Thr Tyr lle

H s R AQu Trp val Ala Arg
I1e %‘? gﬁloc%%a g?ﬁcgs‘l'{f? %ﬁr/ Ph%}g%y%(rd@gyé%%gpu ﬁa Asp Ser Val Lys Gy
Arg Phe Thr Ile Ser Ala Asp Thr ser 65 70 75 Lys Asn_Thr Ala Tyr Leu G n
Met Aer Sl GﬂéLFYArgz val ey %5180-%5"9‘0“&&1;% YN/ 51Tyr Tyr Cys Ser Arg
Trp Ay Ay Asp 4 he Tyr 95 100°°P05 Ala Met As yr Trp Ay Adn Ay
Thr Lew Mal afgrui¥atysSeeuSalo ¢y Hidorb2@1u Alya ey pidilclhys Gy Pro Ser Val
Phe Pro Leu Ala Pro6Ger ser 125 135135 Lys Ser Thr378er Ay Ay Thr Al a

Ala Leu ey Val S 40 145 1 Asp Tyt Phe.-Pro Gu Pro val Thr
val <& %% S%ﬁ"a;’ef?p%ysﬁ“& ﬁé@q’fgoiﬂﬁg?a &k GI]r'fpr/C)éser\SEgé y Val H's Thr Phe
Pro Ala Val Leu A n Ser Ser 170 175 180 Gy Leu Tyr Ser Leu ser ser Val

Val We $d AbaHiSeFyrSays @p Pro Pro Phe Cys val Ala Arg Cys
590 595 600

Pro Ser Gly val Lys Pro Asp Leu Ser Tyr Met Pro Ile Trp Lys
605 610 615

Phe Pro Asp Glu Glu Gly Ala Cys GIn Pro Cys Pro Ile Asn Cys
620 625 630

Thr His Ser Cys val Asp Leu Asp Asp Lys Gly Cys Pro Ala Glu
635 640 645

<210> 14

<211> 214

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 14
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser GIn 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
50 55 60

Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

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

His Tyr Thr Thr Pro Pro Thr Phe Gly GIn Gly Thr Lys val Glu
95 100 105

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

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

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val
140 145 150
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185
200
215
Pro
Pro
Val

Trp
Arg
Thr

Lys
Ser

Pro

Cys L
du

Val
Val
Val
Ser

190 195 Leu Ay Thr @n Thr Tyr Ile Cys Asn Val Asn His Lys Pro ser
205 210 Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys Ser Cys Asp Lys
220 225 Page 8 sequence Listing Thr His Thr Cys Pro Pro Cys Pro Al a
Gu Leu Leu Ay Ay 230 235 240 Pro ser Val Phe Leu Phe Pro Pro LyS

s Asp.Jhr le 5 Os?g‘ necq L 5’%}9 The,Pro G u Val Thr Cys
béf’ ‘@73% Aiasp')‘eylaﬂgggér %%02%53 %dgl—ﬁl'ﬁb u\égl%wgé?} u Val Lys Phe Asn
Tyr Val Asp Gy Val 275 280 285 @Gu Val His Asn Ala Lys Thr Lys Pro
@10 AdpuSE nyFykspASer THO DO5S8D(-EUSET AP Thyriewr ghk/al Val Ser Val Leu
Val Leu His GIWOASp 305 310 3f§5Trp Leu Asn dy3 ys Gu Tyr Lys Cys
Yal %Lfssmhy&sﬁrﬁr A40Ly32Ri339s kauThr a1l &yPedulle A u Lys Thr e
Lys Ala Lys Ad185@d n 335 340 34590Pro Arg G u Prads& n Val Tyr Thr Leu

Pr er Arg.Gu du 350 355 360 Met Thr Lys Asn 3 n Val Ser Leu Thr

VQE éﬁ'l Hlﬁ/%%l g%%?h%” %?655§78r%0?2/%15 r LB 0S5 Ag80 1 1e Ala val Qu Trp
Ser Asn Ay G@n Pro 380 385 39 A u Asn Asn Tyr Lys Thr Thr Pro Pro

ey dgpcBercydsp Ay 395 400 405 Ser Phe Phe Leu Tyr Ser Lys Leu Thr

Asp Lys Ser Arg Trp 410 415 420 dn G@n Ay Asn Val Phe Ser Cys Ser
Mih.Hss Gu Ala Leu 425 430 435 His Asn His Tyr Thr G n Lys Ser Leu
daus-Sepw Pro Ay 440 445 <210> 16 <211> 214 <212> PRT <213>

Art 4212+ aiRTsequence <220>

<213> Artificial sequence

<220>

<223> sequence is synthesized

<400> 15

Glu val Gln Leu val Glu ser Gly Gly Gly Leu val Gln Pro Gly

1 5 10 15

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

Asp Thr Tyr Ile His Trp val Arg GIin Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr
50 55 60

Ala Asp Ser val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser
65 70 75

Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 90

Thr Ala val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr
95 100 105

Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
110 115 120

Ala ser Thr Lys Gly pPro Ser val Phe Pro Leu Ala Pro Ser Ser
125 130 135

Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys
140 145 150

Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala
155 160 165

Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu GIn Ser Ser
170 175 180

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

Leu Gly Thr GIn Thr Tyr Ile 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
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<223> Sequence is synthesized. <400> 16 Asp Ile A n Met Thr G n Ser Pro
Ser Ser Leu Ser Ala Ser Val 1 5 10 15 dy Asp Arg Val Thr Ile Thr Cys Lys
Ala ser An Asp Val Ser 20 25 30 Ile @y Val Ala Trp Tyr An A@n Lys Pro
Gy Lys Ala Pro Lys 35 40 45 Leu Leu Il e Tyr Ser Ala Ser Tyr Arg Tyr Thr
Gy Val Pro Ser 50 55 60 Arg PHeeses Lisyit%er @y ser Ay Thr Asp Phe Thr
Leu T kL hPagR Prosiyaceld ?\Elhrkg*o(séh?QeZq_euS@Ty %e?% Leu Gn Pro Gu Asp
Phe Ala Thr Tyr "Tyr3dCys GQ'n 0 Tyr Tyr Il e40yr Pro Tyr Thr Phe
Gy An dy Thr Lys Val Gu 95 100 105 Ile Lys Arg Thr Val Ala Ala Pro
Ser AP ¥He VRI e°h|9h ea:,PBeps}re HAQ LY§ £ rPobys 8&p TAH L%’l& E n Leu Lys Ser Ay
Thr Al a ser Val Cys Leu 1251 135 Leu Asn Asn Phe Tyr Pro Arg Gu
Al a lyle &l Ach nrh'Fr prdw3u Vall THAQ@yi 11681 vVABRAspsmalAlsarLeU G n Ser Ay Asn
Ser GI n A u Ser Val60rhr A u 155 16026665 G n Asp Ser7fys Asp Ser Thr Tyr

Ser hg Th 7 7 1 r a Asp Tyr G u Lys
H s Lys éﬁ'l' A% e Jf:\?m JS P%gs%faﬁolggr k@il@h?%lgg?@ n Ay Leu Ser Ser
Pro Val Thr Lys Ser Phe Asn 200 205 210 Arg Ay du Q/s <210> 17 <211>
449 Glp1val BRY Asp1ARa AvsiThrchyd P§@q%g§n§eu GlQZ@iQ EpAs sequence is

synt hesi zed. <400 %7 @u val Gn u Val du Ser dy Ay Leu Val dn

Pro Qey THr Ty2Grf5Sval 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 Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn
335 340 345

Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
350 355 360

Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe
365 370 375

Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
380 385 390

Glu Asn Asn Tyr Lys Thr 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 GIn Gly Asn val Phe Ser Cys Ser val Met His Giu Ala Leu
425 430 435

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

440 445
<210> 16
<211> 214
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized.
<400> 16
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys Lys Ala Ser GIn Asp val Ser
20 25 30
Ile Gly val Ala Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys
35 40 45

Leu 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 Ile
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Gy Ser Leu Arg Leu Ser Cys Ala Ala ser Ay Phe Thr Phe Thr 20 25 30 Asp
Tyr Thr Met Asp Trp Val Arg G n Ala Pro Ay Lys Ay Leu 35 40 45 du Trp
Val Ala Asp val Asn Pro Asn ser Ay Gy ser Ile Tyr 50 55 60 Asn @n Arg
Phe Lys Gy Arg Phe Thr Leu Ser _Val Asp .Arg ser 65 70 75 Lys Asn Thr Leu
Tyr Leu Gn Met Asngser Leu Arg>H{'E g&‘% 980 85 99.Thr Ala Val Tyr Tyr
Cys Ala Arg Asn Leu @y Pro ser Phe Tyr 95 100 105 I%he Asp Tyr Trp Ay
G n Gey Jér LbeLm‘vlaPrdl'IGﬁqup Ber ASerThl ayd I9r1dys GPO Glser Thr Lys Ay Pro
ser Val Phe Pro LeuB® a Pro Ser Ser 8ys 125 130 13590pPage 10 sequence

Li sti r+ o€ u Val LyS Asp 140
145 150 1%?;/rl TlghgﬁPfgs&;T uG'LFE'?F o;’l\'}élﬁlﬁéﬁolvg 3o g 9 ‘SGL*E Ay Ala Leu 155
160 165 Thr ser Gy Val His Thr Phe Pro Al a VaI Leu An Ser Ser Ay 170
175 746 L&AT?rTFEé a_é\&aggra Beq S| ValaPherd evie Pro B ﬁr ser ser Leu 185
190 195 dy Thr n Thr Tyr Ile cy]s Asn Val Asn Hls1 ys Pro Ser Asn 200
205 Zk@ AdhGlLysinveéu Ayp derscly ThVadlaCGher Rad vaiscyenelys Asp Lys Thr 215
220 225 Hi's Thr Cy$2%¥ro Pro Cys Prot3@ a Pro Gu LeulBéu Ay Ay Pro 230

235 er, P e r hr Leu Met Ile 245
250 %%g A er/\SX?];ghe"l'E% E?g %@ G@L?‘@hﬁs L \9ﬁﬁ % %Iﬁ p Val Ser Hi's 260
265 270 A u Asp Pro du Val Lys Phe Asn Trp Tyr Val Ay vVal du 275
280 289 Al lseUAi Aea GJysAsrmrSet npE by Aleg \@hT@ﬁ g n Tyr Asn Ser 290
295 300 Thr Tyr Arg Val Val Ser Vi 0 eu Thr val is Gn Asp Trp 305

310 Fh% Asp ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr
170 175 180

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

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

Arg Gly Glu Cys

<210> 17

<211> 449

<212> PRT

<213> Artificial sequence

<220>

<223> Sequence 1is synthesized.

<400> 17

Glu val GIn teu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15

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 Gly Gly Ser Ile Tyr
50 55 60

Asn GIn Arg Phe Lys Gly Arg Phe Thr Leu Ser val Asp Arg Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 920

Thr Ala val Tyr Tyr Cys Ala Arg Asn Leu Gly Pro Ser Phe Tyr
95 100 105

Phe Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser Ala
110 115 120

Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys
125 130 135
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Leu
Pro
Arg
Thr
Pro
Asn
Phe
dn
Asn

Asn
Al a

Phe

Hi s
Thr

Leu

Gly

Thr

His

ser

ser

Glu

val

Thr

Leu

Pro

Arg

Thr

Pro

Asn

Phe

Gln

Asn

Gy Lys Qu Tyr
Pro lle Qu Lys
Pro dn Val Tyr
Asn Gln VaI ser

ﬁﬁ r G1 VQh

Leu Tyr Ser Lys

Rl Py GlPhRrosyal

Tyr Thr 4 5ﬁ.ys

Ser Gly val His Thr
170

ser
185

Tyr Ser Leu ser

Thr GIn Thr Tyr Ile

200

Lys val Asp Lys

215

Lys

Thr Pro

230

Phe
245

Glu
260

Cys Pro Cys

val pPhe Leu Pro

Arg Thr Pro val

val
275

Asp Pro Glu Lys

His Asn Ala Lys Thr

290

val
305

Tyr Arg val Ser

Glu
320

Asn Gly Lys Tyr

Glu
335

Ala Pro Ile Lys

val
350

Glu Pro Gln Tyr

val
365

Lys Ash Gln Ser

Ala val

380

Ser Asp Ile

Thr Thr

395

Asn Tyr Lys

Phe Ser

410

Leu Tyr Lys

Phe
425

Gly Asn val Ser

Gln
440

His Tyr Thr Lys

Lys Cys Lys Val
Thr Ile ser
Thr
Leu Thr

g %{I’ags aI 1

Leu Thr Val

gy e

ser
Phe
175

val
190

val val Thr Pro

val Asn His

205

Cys Asn

val Glu Pro Lys Ser

220

Glu
235

Pro Ala Pro Leu

Pro Lys Pro Lys

250

val
265

Asp

Thr Cys val val

Phe Asn Trp Tyr val

280

Glu
295

val
310

val
325

Lys Pro Arg Glu

val Leu Thr Leu

Lys Cys Lys Ser

Thr Ile Ser Lys Ala

340
Thr

Pro Ser

355

Leu Pro

teu Thr Leu val

370

cys

Glu Glu Ser Asn

385

Trp

Pro val Leu

400

Pro Asp

Leu Thr val Asp

415

Lys

val Met His

430

Cys Ser

Leu Ser

445

Ser Leu Ser

Page 11

ser

Lys

Cys

Leu

Thr

Asp

Asp

Gln

His

Asn

Lys

Arg

Lys

Gly

ser

Ser

Glu

Pro

Ser Asn
Lys Ala Lys
Leu Pro Pro Ser Arg
S Leu Va|

L

f@ﬁi 2
Asp Lys Ser
ek SvalTnge/c\sHSsr @Gy
Leu ser 61_eu Ser Pro
Pro Ala val Leu GIn Ser

Lys

ser

Pro

Asp

Gly

Leu

val

Gly

Tyr

Gln

Lys

Gly

Glu

Gly

GlIn

Asp

Arg

Ala

Gly

Lys Al a
Ay dn
Au Qu
Gy Phe

gipl y

Arg Trp

N%@g

Ser Gly
180

Leu
195

Ser
Asn
210

Thr
225

Ser

Lys

Pro
240

Ile
255

Gly

Met

His
270

Glu
285

ser

val

Ser
300

Asn

Asp Trp

315
Ala Leu
330
Gln Pro
345
Glu Met
360
Phe Tyr
375

Glu
390

Pro

Gly ser

405

Gln
420

Trp

His
435

Leu

Lys

Leu 320 325 330
Pro 335 340 345

Met 350 355 360
Tyr 365 370 375
o du 380 385 390

Ser 395 400 405
An 410 415 420

Hi s 425 430 435
440 445 Page 11
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