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cer Res. 51:4575-4580 g Q f\ .
growtthécéors E5Fy BWy]i%oyga rECfgg%)xdu ing 3cf Bré B A)aqnd Se@g’ﬁ'caé‘fl r}g%%r neuron derived
factor GHMDEY. I8+ BrGibw,(sdc0Sdenen delalr WenvrhFaetorsal1:23325781984); LehienG. Molec. & Cell.

Neuros%t6 ’7 241752%5 @1’9&6@ lnﬁl?Leg ;t%? ?‘)zarm Lke§ 47 J? @%? gb%gbRecénlg ﬁ?ée L%@i'tior@pﬁER ligands

per et , ene y
were I@Etr @%ﬁ?%@zuwa%@%@ |ngé'als rfmorﬁﬂléo lrl fsithsT FERAPY 46?:‘11"\&6’“ Nature 387
509-510119eT); diERarf@a e @lulWandr-a38715y2- 518 iver); nedrfeRah-{ \kdf&;hFBatds H¥(®2. (Zhang et al.

s RTS8 0 805 N R 2 RN maio

(1999)FidleyEGH. betaqo|lgijysathepiqeulip also bind @éIERmat | . Acad. ScL USA,
9vhild ﬂ@F lZCB@GI(al&ﬂ%) blntﬂHﬂRf EowWBRHuIgts BIER, anN@cIEHE @o form a heterodimer,

which g’cglgat% e()i( {ersétgs Sl,l %) RSPO%SPQ‘}fﬁ%“@‘tg\EF ﬁ%%ir’rglc erplgga 0 @'Jél}lé/nzatlon and/or
tranSplmeslhbrylhuqneispeath@ adtiFER the HERT orssina kimagerbes Birp yr rfl oamm Inkewise, when

HER3 %&b- E)Q)HL:%SC@ Q/HPHEﬂén 'an?eg:gveg&nﬁﬁg l:(ﬁnpge?qs t?r%{e@ Eﬂ@ht’lﬁ@&lészéﬁéc@,ﬁ] against HER2
di ver si

i's though of
are capalg ;féﬁ‘&é@mtgothﬁ APt VETSKIER 9 éaﬁals C(“E’ar %559@{” 5‘1661 14665 (1994)).
AdditiddalBat affairycd HERR femereglilingd ARG)ik @ade e a Bigher Affibieyls8ate when co-expressed
(1995)). EGFR is bound by six different |igands;
epi dermal growt h factor (EGF) transform ng growh
factor al pha (TG--a), anphlregulln hepari n bi ndi ng
epi dermal growth factor (HBEGF), betacellulin and
epiregulin (G oenen et al. Gowh Factors 11:235-257
(1994)). A famly of heregulin proteins resulting from
alternatlve spI|C|ng of a S|ngle gene are Ilgands for

T~ o

some b?e::el% g_%ﬁ% g?lfqu
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No. 5, 641,869; and Schaefer et al Oncogene
15:1385- 1394 (1997)); neu differentiation factors
wQ@ biob®)4908)l i al growth factors (GGFs); acetyl chetT/n82005/037471
receptor inducing activity (ARIA); and sensory and.
with HEBR oBeenbor loni dek,i hedalfoplduenscidnGMDBF) 329810 (B95)eMbiviey & @ Proc. Natl.
Acad. FiOBPES: ?431 611135 (@99)‘/‘411{1 L]FT%Q%PstcénjcerZ}?é§ 5%%%577(%296%9% iy respec to the

Ler nke, Neur osci
HERZA T3 IE@E’"’eGPmBlFX Hﬁ%fhﬂﬁ HRRY formsmnzqivg 5 enai gopploRude iR (Carraway and
Cantlel foegeg:addiopsypnal HER | i gands were identified;

T e e R T

humanigqdjantihedy mm@ts e imejpation3s HER ] yitlpqther (Hf)g.ga‘;)zgtors thereby mhlbltmg ligand-

drlvenfbﬁéébl%g}llﬂtlblnana aWVhioh, b MS@EBQCU(NZBﬁBﬁhm anlf AT oS}, T a phase [
9562 (199 and neur eg h blnds

trial o g'tz PS¢ fmgée-t agent ?c)r 661%18% équ tng)rsz 811)16%@ th]g% gsofd ovarian cancer were
treatedBthEFGFuzuet &nehddyldimblapediabipipr@ejahd am a&dx&malbuhjmbt la0 sthiiffeRUsease for 15

weeks sj e?alﬁ%c %@'oc'@ﬁ@m%i’zzn b pds@zgt "HE%O?:) EG- stimul ates

Rand HER2 t o form a heterodi mer, which activates
EGFR and results in transphosphoryl ation of HER2 in
t he heterodi ner- D neri DRSiAasbalie/ Or

t AR hgﬁ@p Qx{dyljeé}t)tlérg %6131%91 % ﬁle o@%géré/sgtfgctotr W%ﬁ&ﬁ%g have been

I ne Kl nase
ldenﬁﬁﬂ%mghq % desludsdmmenss e lwartdh arHEmzr nearﬁswafeqtqrv@hasq B¥Fdlthgy tumor necrosis
factor—Bdﬁi‘(rﬂmetaSorf' phpaxiaaighanlyinfhodkis Setd" mesetae)dca@aigmﬁtcﬂﬁﬁ’gand CD40

ligand, Ekf)?—«ﬁ%@r% FBZ@iéﬁ%gd Elrd‘tig‘ 6%%%d§gand?4 é'elifprffg épGag 1%?5 f’éﬁ’ﬁ ngQS?igand) Apo-2
ligand fefietpefepreshia Py AROZk HTARATLD. ADP-B Yigand (BB e asHRYRAGO zwiﬂ( PREYigand (also
referreil ® as RANEAigRM, dum: o TRAgIES, arif AL 1t(MsoSfarted tOMIBIVS, BAFF or THANK) (Sex,

al S0 ey , ) .
o ASRRIRORRARIN Syt iS5l 0l o OUEI s
and Dipit, (aurr. R | Cell ﬁ@édll 28r360 @AO)ggelstelm Sy Bigh 7(71(9@5}1-99’@ erlllach Cytokine

Referehe@chSdeﬁﬁc Fitss, 26@[1@@58 FReBLL; L&@le}4521' t@iﬁﬁO{@g—gg)R(iWﬁ @iruss and Dower,
Le | 1.n
Blood, ﬁlggg’g-g%%?%ggﬁggech E 32a\l/ EES N(P Ir gcac? Sct C%?’I‘Ilg? @% Eﬁaltpféf_-ﬁ ur. J. Immunol.,
17:689( (X » By %nd %rﬁhle'eym@ﬁz}’ 123589 §9%); (WS 4) ¥l IMigunita B§éx-682 (1995);
Browntn? @t HER 5170881458 919991 ml}ﬁ@k(ge & B NMRRre 2554 86 E?fdlb@%twgl@WOm% published
e ope umani z an
s SR s RSB, B SpBER P 0 O Wi gos o
Chichepertiche tior.sBiok Bleame BY2:324Hi3B4101(1997)] Habanel d¥.i & Exp. Med., 188:1185-1190 (1998);
W09sRE08 PivAshYd ﬁty B MoggNdodstsi dhdigHed oahsd: @Mﬁ\ﬁ@@éﬂ 8921 published May 7,

tvalon nd AKT atvva
oo e Bt o e (ReB oty LTt oty G OBR Giar v, 4
Exp. Medy| IBUL U6 619993 Maikiipp@ibtag enal., t/hBid. dham 3¢ 1 99R 108IN19ANC er
W@Jd@cutn[ %ﬁ)qs (\,’é’ﬂ&laﬁ regﬁ)ﬁgeyrﬂéﬂ%@ by sQE}PnhﬁQmi?y Q%QE It)%xcallty i 1t}ated by their

partial response, and addi t| onal subj ect
bindingo,5ee5 8 <FIRCeHEr e AR all NPT HegEs i ot exd vrious bioogica
activityGhoagh, @1 :surf0 dedbgtep@i?t to faétivate 2630:3ds, orBREymANthit ket @Sthe cell death or

o RS, s AR 093 LR Bl My o

Superfqﬂhlﬁ%ﬂf&fltto dq&h@? TG IR g8RYs OFr4). EDHp£D40, HVEM, Fas
(also rdff&ﬁeﬂ @SisAfbacd: abosy) Di&ﬁ(a(so ENre@loPhaRAIL-E YDE5 @RS FeEbSto as Apo-2 or

a5 1540 s MR Bk MBS O s
| W@gmj the@D4 OF |rpcgﬁwdfam®xm41@ber3| @an dhe qplqggtrdctugaq;fdcell surface receptors

includi gﬂoellﬂﬁo&&xsﬁén@?&mg ar(daihl%eelfuﬁlf ﬁ:&l(n%d wl:u% (ﬁl%rsFﬁus foluhcg?anxflallg as soluble
(also referred to as

proteing fac “%)ls?“%?&%“@“? ﬁnwﬂglat %ﬂ“?’é‘ LB Ffraceilylap portin ofrvxkaNFRs contains
APRIL, OPG ligand (also referred to as RANK | i gand,
ODF, or TRANCE), and TALL-1 (also referred to as BlyS,
BAFF or THANK) (See, e.g., Ashkenazi, Nature Review,
2:420-430 (2002); Ashkenazi "and Di xit, Science,
281: 1305- 1308 (1998); Ashkenazi and Dixit, Curr. Opin.
Cell Biol, 11:255-260 (2000); Colstein, Curr. Biol,
7:750-753 (1997) Wall ach, Cytokine Reference, Academ c
Press, 2000, ~pages 377 411; Locksl ey et aI Cel |,
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Browning et al, Cell, 72:847-856 (1993); Armtage et
al Nature, 357:80-82 (1992), WD 97/01633 publi shed
wd 20aa14p08.6, 1997; WO 97/ 25428 published My 1FCT/LSHE5/037471

Marsters et al, Curr. Biol, 8:525-528 (1998);
a repetittvhiaGilh® ROIH tsequbiRe ittedl of nidtle dgh@a rich 28@a 3R2408P324dthg from the NH,-
(1997); Hahne et al, J. Exp. Med., 188:1185-1190
(1998) W08/ 28426 published July 2, 1998; W08/ 46751
g liganchistrredtp abhapo-2220r TREGGwas\eNifEe 18921 YEsEaoieP gheaemgy of the TNF
family of eytokRAS (sedVR L Wil er @, ergﬁziltﬁ RGE3- 6@3@92}6§'1t263al ( X999) Cremhtir1:12697-

12690 (gqt%) gxro %{955%@3)%%5 % E?t ;g%o % iuméhfég%%ayent 6,284,236

issued Segtterakbr, 4, 3001 Bi T fiHetzth, na@E 4eqi&07 86 BBLLHTBAD) holypeptide is a 281 amino

acid lon,lg r’l@a’ecﬁ 'trQr@mQ‘Bbréﬁ@ HOQ:HIS S%gxle 'céi'l's &dn ;ﬁ&ﬁ&%ﬁal@ﬁlbl@tf&gl J?Yhe polypeptide,
TINF fam|ly gands is typically initiated

through frﬁé[flertlc Bliezﬁfagerpé th[: Bolgpﬁgt&iieis ie:gra&aglﬂpr ria%@é gl et r{.ECel%IEff)l 137:221-229
(1997)). I’l@tlstaﬂlbéraph?lkﬁdi%ﬁiflsblyolé fogp@rod apd2L TR AllOre vean @ hbmdtiﬁlenc structure similar to
the strquLgéla?? YRE Qﬁdo(!-tf?eg k‘ec{‘q?eld p@oqglds\fi{%/ﬂovyltg retoclt*g WﬁolegekLll §%§ §’Ple(1999) Cha et al.,

rece ate cas pases

Immunily,Hé:?S?’C?éil |€1§9 Lh’[ongﬁésagaéqt ¢t aa é\gturf: %ﬂctyﬂ%?@gy § 1,9%& a%&ggf Hymowitz et al.,
Btochenﬁsﬁ@J 39&633361446(2(@))) E@JZL/TRQﬂL 4Ake 44& TINFOOAILY mehﬂbé)ljs uehedler, was found to

have a umaue s?uc%ura? tture in tE) éhrfgrc s@%%uers %\lﬁ%&g A %i%?fe %H s'.ﬂgé!nyt in the homotrimer)
together Cpypdinate@ying @t,om@gg glat tRg blnpmwmgng@t ‘(oa]:[g@errs@@@g—yraé@bit)lggical activity.

(Hymowik& ezépquﬁmq;rodwﬁaz J. BR4 chal. 2051085210680 2oooyps TRAIL-R ),

%lgegrll rSéOOét%(g in g ehgeéartlfren th%%g@%lé&lﬁﬂag ?F%\’fg,l i;r)o(?g%’h(ugﬁn? 8ystem modulation,
including @fteimmpet disgasgessufbRS rbqumdtRid fpfdritis (Kb 2tz dhothegarl TNHmmunol., 161:2195-
2200 (1§9@}3 erhRh ezf A nt}takmeelﬁ’%@t 8§23 B0 Glittien & ¥Di.£ . Sl Q89413839453 (1999);

el | a i ncl udi ng extracell ul ar,
Songet?l 5%%&?6 ’gﬁé@n@& %éoﬁacel | ul ar regions, while others
dokble rmht Apt2LIRIATY haysalsdbantydpertqdrioindicn spdptask iimggvagiety of cancer cells,

1ncludm£ EARSI %@Q Fro@fﬁéj bl'acmexr ﬁ@r%!y |0U4rﬁﬁ arﬁ@ﬁm tﬂmoghﬁ well as melanoma, leukemia,
extracel | ul ar

rtio TNFE cont
and il el -ty OB o S@Péa%éﬁ p’ﬁ‘f’fl erh B ﬁ@?@?@r%ued February 29,
2000; UG Pattres b.146,G68 ehned bureB.r2804; RIRBx 1, al. sE St Lietnay-sf 4281174-ha8 (NEE); Ashkenazi et
al., J. dli? rli%s@ uﬁ)’4 1331%2 (i9g§§nqiafc§it( @lr Jl eﬂat&r@ M:'ég ﬁ@@%@&?: @599 HABle o al., Cancer

al t he
Researcin\ﬁﬂ 713%‘%” 9998? %V?Wleﬁ é% flgze ganCér Ses 5\%03?6%?[ (]£P9) Ga21tt Leukemia,
13:1817HANIVY YuIr 6 SaaB2Rds.1 0OBBR4-298P t(2000)eChiahgiyah. ez Bl dHroc. Natl. Acad. Sci.,
97: 1754@9@%@00%73” Jh%@t%&es ﬁ';%ﬁﬁ&% tﬁx&@%@hels NP &, Q%?At AL TR ATL alone or in

Pat ent 5, 763, | ssued 9, Us
combination &ih CBCH?@&M%BT iragglacé]d gé[at é%@)?ert LF“bSE?)‘ES‘i antt]-tH@or effects (see, e.g.,
AshkendziMt bk, |sgping) tWaldoaktel Mg siper) GEfigeer Al CaiceARB2 BD‘SMMSS (1999); Chinnaiyan et
al, suprBoﬁ&ﬁPE% A&l B%g%§ 1Re§'H§gz% 364: ﬁf& B98b):; E&P%Shﬁcatmn US/00/15512; PCT

nsnenbr ane s can
Apphcammf%%@él &rmoetrarstd? AR TtyPETRE Cﬁsqryﬂlémqsfdaormelﬁw@gwﬂ types appear to be
resistant€o Za)SdSHﬁfsis Gncﬁbtﬁﬂ\b@gﬁtdﬂf ret:(hlﬂ)nﬁﬁﬂ fﬁlﬁi@ﬂiﬂﬁ(ﬂﬁ?,ﬁ/'[&mm Asekdnadi a¥ al, supra;

Walzcak( ?8 I\% 3 cgl{]haaf fegorf? % glﬁt a &Jolgﬁstl me—%g%a]d sélufl)I?’% Tm o% APC%%/I‘RfAIL induced
apoptosiAfo L lfrﬁwn&l lsrotav:é éwmaa, Yo pas nenthymer, depatpeyites (o e aéu FitpraMed.o9:564-567

(2000); b ﬁsoSMgtdﬁtN&Eﬁ&M&f 6Eb&:5@re£bo®? heg bdigleated c@{a&tredomsmam ApoZL/TRAIL
nmwtz et a

preparatgi)'r;%/ ULV AR ttf:‘sll'r’ns a_flbl%/g@u?%arogefgg %d bl[ﬁffﬁfg‘; %«fté/lggg dléetaseglversus normal
cells, deplatlivg, dor Sganipiet enrted préerot ogysends of H4B m@l@@@@,)zmc leymomiabd %etimer content
(See, La@vleince%k o CN me %e!’i yILﬁf(tg’l'QO ﬁ’lg’ gdl\%44 3&32%(&0))1) ’eﬁpélué TMrl-Med Letter to the
menbers however, was found

Editor, Wégﬁa@%?)que structur aI feature in that three

cysteine residues (at position 2.30 of each subunit in

the honotriner) together coordinate a zinc atom and

that the zinc binding is inportant for triner

stability and biological activity. (Hynowitz et al,

supra; Bodnmer et al, J. Biol. Chem, 275:20632-20637

(2000)). It has been reported in the literature that

Apo2L/ TRAIL may play a role in i mune system

nDduIatlon |nclud|ng aut0|nnune dlseases such as

o, . o o o,

terminus




i ncludi ng colon, lung, breast, prostate, bladder,
ki dney, ovarian and brain tunors, as well as nel anong,
wo emsomions and nultiple nyeloma (see, e.g., WPEpUSL005/037471
al, supra; Pitti et al, supra; US Patent 6,030, 945
ABRIUERATESDS bran YouRDto b0 @Oteast S eRiteemt reGpidrd 6,46 GBst it WE the receptors
which bm& lAg@ZLgFRAaQ Qcﬁitam@I fﬁgﬁgmalefy%'plasnll: é%%h Idgrt'r}n? I e sé‘b%?ec%% Hlag §een referred

enazl I nvest ., 155-162
to as "D 419(9 altequélZe?R Tgfl %|TRANaBUr(§aqV@‘dal Sgen15ﬂ7§_(15]51 1(13_[9(9@%7) see also
WO098/32680 pibligied dhly 3Caoer wReyersL publisidd 134 -204 19901 %89 )00/73349 published

gl Res. . . 5.2605- 9 X
Decembe&?ﬁ%)@?&i ?gah’l 1ssue<1%u%}gt ]}C %@03,495 169483 % 1§ued2 ?élﬁgﬂer,( ]8, %(9()2 and US
6,342,383 dspprd dpnuimis 39, 2008D: 2384- 2389 (2000) ; Chi nnai yan et al,

Aloder suBﬂﬁIeLepto%ﬁﬂpoZ@ﬁ'RA@gas bdeaderdeao (200000 has 418 ¥k Quternatively

s SNSRI LDSE, SHORES! bl o

Sheridan erral.r Soébneaet 2731313-398 r(EH9Y), Pananale X@erte, SULYO-&IR (1897), AVD98/6 17AD published
Novembe?tgz @@%S‘W 6%629%uﬂrshed'§%ﬁ)wl 1995 S&L:aton%yéﬁ 5@urr Ml Z’?%bB @6 (1997);

Walczak fzfég@jzfo Ehi qﬁng :g;g;]agw) a\flu etsagl,pzyaéure ﬁmeﬁcselg 4 14331%%],?8%098/35986
publishedBlugyph 305 199ReZP87AR2Mpublisidd BetdiRo 81, (WOIEPIL/486A3 paplshédc@ttolan 22, 1998;
Wo99/02k)§3/ &Qﬂsﬁe%%%my BPTl ofPOR o6 1'6? Pub'f@/e@ﬂﬂébﬁﬁ@% 99%] RvGd3H £ 7??3 bublished

cancer ce norrm uman
March 11, (P98 SRR 0P G LAtess Sh LD BHHIGET e L6ty 7. 2001

US 6,3130289 tisauen DreexderDd, rRavit USaaonB00aio2Apetdiied Ribist ¢ A=lkenaz00®01255540
publishedajlul 353495, %ﬁqﬁ%&/&%@iﬁf bh@\led 8§t%é¥ ) 200&%?5&)@@)0&??5 puiblishied April 25,
Q?/‘ér ted sol ubl'e formo

I ne-
2002; US

2 E‘?%F!A?dLFCPfoHW%fV & éé@%@“@sssveﬁ Y27 o20PH W (&P 47 issued June 6,
2000, USicsad, &8 @@hehu NBRMber BLE00F) O3 6 mmﬂ‘iumnuneheman)o w& ©R4,(EIR5 Rireported to

contain a ?é?plas ic '\@ag'n JV%% glaigj g%é}blsgfdﬁg% 0g0 59 o{)tosm uan and bmga %,]Qf tpon binding

a molecule espehzgis gn pgoRiARTbaGA Mhisk BIMISTIRAC Lvnps réhakzndo rTée prEsyahsgpgfure of the
complex fofineli ®EtWEenQfpo LR AR ENE BRS Rrdefatel ieSyndelz bl i) R@baRlr Cell, 4:563-571
activities on diseased versus normal cells, depending,
(1999).

for exanple, on the presence or absence of a tag N

Proh digyidebindirign botle SRt end DRArrdn Jaeeri apeptossoindependenigday recruiting and
actlvatmg'-tiﬂ:\% 1S n@ttato@ leaspdaig, wréughVine daath]-dQIrlilE—EontanIgQ@ap%glnbl@f;ule referred to as

eaponafaZ S ED ! dip Do <R 0900 S5y High e Bt oo oo

Bodmer ef ¢y Nefure §elhPinld 2341-248 43900)%.i ve di f ferent r ecept ors. At
A&@QTRAMaQEeeﬁ ha@orfe@ Q&QIOQ{I& Rk %@ep@rﬁl@fem% DEAY, LDCRZ and OPG,

which beléeu%ﬁo fug%lg?ﬁsdnﬂnqﬁtg S r?)t eé H1ax¥ ?ezsgf glénagrég (seﬁmgmlk %}1 8also referred to as
TRID, LT3 bt BYAAGRBMBnyer @5 Scldrde, B16: ITRABI(LORY)) Shefian eted., Salence ST 7e118-821 (1997);

McFarlanZ thiu 111?3zoil %ﬁen{ 329959417 %@ib (It’l‘éﬁ gé@ﬂ@@& 3,1%2 SﬁEHB‘l{Q}témSH%lmb‘%ﬂ (1997);

DesiBorgelrer 3 FEH e HEG L BSCHRE " mOHRpOIie o 3 Iy fppmunol. 16036
(1998)); DcB3 (hsd clladd) URTNILS or TROM2 R4\ (8B aterd 671a]. 323r. BHS Teid03X006 [{EI978 Pan ef al,
FEBS Legegso 3%445?}[@ ?ﬁS)ﬁDggﬂ%‘sg&é tl a S%Qréﬂﬂy? g%:‘%o ﬁl%97 iquzéPG In contrast to

F ecept or
DR#4 and PE? desR! fng DgR2 ‘BRBtO’(Sld? “cﬁélé“a peRfoseen al t ernati vel y

Cethi® BitBEMidsOvhRs b{x\ﬂ@(r ﬂ'ﬁa DRRAdlor BRG frecdftdDhaviBeen Tdpbrtec in the literature.

For examglg a%P g@% an tLodlfs dlrgcte etﬂc éa lﬂ%tf?cegti%ang éﬁvu(gld@gn?jtg ob apopt?tlc activity in
certain mgmmahgcqem@desczﬁqd i8EZ- 8\{[899(3]2 089 Dpblishedd@y 891 798 WO/ E33éQpublished

Tuly 12, 2060V @158 064631 ula%%&i AI}Q@&( édo@ZQeePMe}' éé@ﬁﬁtgg%ggjgh%m%ﬂ 1162:2597-

sts 1od gl s 3B G S e b
2002; WONs{0d2 7 @éihigibd sy, 2212003480 (BA380¢ 1 2B Hshed MBS 2B3IBGB03/037913 published

publ i shed August 20, 1998; EP870, 827 published Cctober

14, 1998; W08/ 46643 published October 22, 1998;

WDQ/ 02653 published January 21, 1999; WDQ/ 09165

publ i shed February 25, 1999; V@Ql 11791 published

March 11, 1999; US 2002/0072091 published August 13,

2002; US 2002/ 0098550 published Decenber 7, 2001; US

6 313 269 |ssued Decenber 6, 2001; US 2001/ 0010924
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2000, US 6,642,358 issued Novenber 4, 2003; 1S
6, 743, 625 issued June 1, 2004). Like DR4, DR5 is
WO e@e/i®as t o contain a cytoplasm ¢ deat h domai PCEDS2008037471
capabl e of signaling apoptosis upon |igand binding (or
May 8, 20080 NCddiaid GintH QR B afliBbEG o @, 1ikS Wi bedS LAY O &}., WO d8I3OTHB, published

Novembewg 1‘§ B r}elm‘?n%o'zv 6'5235 O 26hNGodol. 9805 . TN ELYSL Al 954 069
f Det wasA" ng &= 2errA

ure o ormned
(2001); Ph/ﬁddeDRBle s‘\nd°e1§quly EPeERi (TR%WMQ 2p Buppiesses\hd Growthepf Patient Derived

Gastromtgsﬂhe{l Tuflor®ER3wR Yn]Sdlﬂ 29, AbHQi@thJ I'ngﬁﬁlﬁ{mzb 'C*aﬁig!régg@n MHoblodlRAntibodies

trigger_a to [ entl
in ConcePu i BTG Aril0BoET Uab e L JUp DG PP ey & 2003 wo
03/037918 asybsized NBy 8,12h30 Urgduditibre calemtatnibddiertnvingroR{-@adivirygo brglaPRHand DRS
receptors 'EQJe%&H ld@soﬁt@é @ @Q @Sgpa%& 65’9‘%0'}43&9 l.Tuné % §6(ﬁ;< el et al,
nnunlty 11762 2000); Sprick et al, Innunlty
12.:599- 609 (2000) Bodner etal, Nature Cell Biol,
2: 241- 243 (2000)) . supodiky Al thvehasn been r epor ted to
. S
gilﬁ:g&@&? ge\;\iﬂ]rgﬁtg% éth‘%g\@ge ttg ?gdgr[tirﬁga%o& (% h§§duhc abete%te %}E ?% to6.5,as a

unction as
particularfyzsefidbuiien £ forpulatisg merorlenabntiaidish stopoiyly fidldength IgG 1 gntibogiesRyhich
are susceftbleSOdeamidgton Bd/ot QeRgatidixl The forhulBiod Ak ddg@NatloPai® an@ody product
Sci ence, 276:111-113 (1997); Sheridan et al, Science,
277:818-821 (1997); McFarlane etal, J. Biol. Chem,
DR Bl ApPB ARONE199 PoncerSaliiaklf pharmagquiidal fofERE0 comprising 2
monocloréﬂ-ﬁtx@ﬂ?m%&ﬁdu{e@&ga butiBe g b.5 B30 Ihd m&locigdal andbodﬁ%&era%ﬁnds an

o A 0 W el R P o

l‘ﬁmitLonth in{efon Seneqrs agpethafl of t@efing a diBjagg|or difbrdeq i @ Subje@F6mprising
adrmmsteﬁlgqtgg formul@bn ©'h s@j ect i zﬁaﬁmﬁr@ Eﬁe@ﬁv% to ttbadhedile A00rik998) ;

1 2 1997
BT RN BT ol AN e s R ias l ngt
IgG1 antib@ly eyptaptitde td deamiriatiapiogregiegaipoip tognwnt fCarabait Hongmli th atehueS0mg/mi;

) hlsudﬁﬁ@b&ﬂte l@hfﬁ:g ph@ Stt@@S W@acaﬁgéeggle%%o&%%%ﬁ’Eo%mglﬁé/ & n@l%?dge and

eport ecl the_ literature. _anti - DR
scrose, iy P e st QM i Bwﬁﬁbng? 2Lingr eyt ngm about

0.01% to algpotfl. ¢.i ¢ or apoptotic activity in certain manmmalian
ﬁﬁllrlv&m@ﬁ Qso %fﬁéé ah'ﬁ‘e%oli ﬁ:rregucﬂrg ’dea%a&%/ og%g%@éaugﬁlgfl 'tl%ﬁgg.mc
é‘@é 99; WO 00/ 73349 pub I shed g/
monoclofylge ée‘impaalm foumnatingfiprdbody w 2 histidirs-acetplebufizy o5 10 6.
Imiyetfaffirthlr agtect athe, indntioh nonderad a, phdk B2 R 58 Torm@dd cqniptifity) 4n antibody that
ot o G EEER N Bl iy TRl 20 52 (RO
surfactanty b j shed May 22, 2003 W003/ 038043 publ i shed May 8,
PR3 entiONIY r&ﬁ%@&ﬁpkﬁﬂb&duﬁdﬁﬂﬂﬂﬂh}étx& cof3thg P&REGu@D fh an amount from

about 2011%7&11 to% gg}g}élg.?ggt%‘?ne -a Yagahblen!” cr V\é\}'és%gfp @fsgr%g% qﬁ%ﬂn t[?’ept of the

formulatl@tls fgpm abput 51 rferhawis; 5 162: 2597- 2605 (1999): |chi kawa et
Bile invB¥RibAIA1 pheshs 10 aph@BdceRER! férRQRth codprkiapABR5 Htibod) in a ¥Miidine

buffer at zépr!ﬁ f\’lr\%%gy\é*lt S% out(ﬁ-gﬁesacchaFr\)l & %_gdt er 2?a Suppr esses t he

202 A PSR est i nal Tunors
Izeepilar dspeeisny @Vqﬁm@bncembsmmla@teutlczhfomta@qnwampr@maApomab inan

amount ﬁgﬁird&fu?ﬁ}ﬁlgﬁﬁ{l tMHd&%bQQﬁsL ¥R LihREAME Bufdef) trGRIIEEL S poly%yxgate 20, wherein

2. Banff, Alberta, Canada: WO 03/ 038043
‘hePHOf;ZS*L?E‘PTPElﬁté"a agf’“tééf??b‘“\‘/\?é 03/ 037913 publ i shed May 8,

Izl@élanotﬂenasaadmhe ingaationgedvidas amelivt pfxaeking sanbda Vi axgbject, comprlsmg
R e S

%H@er@en alspgppeyrns agiiphitilh ?ySt%’PefPﬁ’@ealbh\?éﬁWleg@ orhgainley et fen
comprising@te @riulbh afsi@Sthe Akl of @AS bptio1PRAHozen f@m! he

identification of histidine-acetate, pH 5.5 to 6.5, as

a particularly useful buffgr for formulating

monocl onal anti bodi es, espéecially full length IgQG

anti bodi es which are susceptible to deam dation and/or

aggregation. The formul ation retards degradati on of

t he anti body product therein. Thus, in a first aspect,

the |nvent|on concerns a stabl e pharnaceutlca

therein.



nonocl onal anti body in histidine-acetate buffer, pH

5.5 to 6.5. The nonocl onal antibody preferably binds
wa@nrooani4ogen sel ected fromthe group consi sti ngPOlf/UBERR037471

CD20, DR5, BR3, I1gE, and VEGF. In addition, the

| ORI dr QR iFVRRHER hidSided a MRS nfakind 4 BadnlaflPricl Mﬁ%%orﬁﬁnsmg (a)

order. | u t. co i sin m.n

prer RO PTG () S SHGUIRE LT ORE Fpgielgabit. o
biologital eqitvityt df e dios@lsa awibodyiisthe ©euulatibm anot her aspect, the

i nvention concer ns a pharnmaceutical fornulation

conpri si ng: al)l a full length 1g@ antibody

s dsiefssripfian efsherawingat i on or aggregation in an anount

f mmeakaqms Ihdoams PV (SBQ A Nbkt 1925 Qesgéeiie]y) 6fade extracellular domain of HER2.

S,
o St E3 5 98 TR gl S b et i o ) i 209

and vaﬁdb&hh@dv@ s@y) @ngl 28Ueknaiseef muﬂneaﬁbnarmmhmfoﬂmmamm M ind

about 250MM and (d) pol ysorbate 20 in an anount from
respectibig) vV @ndVddnmainabiduinanized 964 vEhien bTHEIEQ IDoNosed @ d4,pespeeii @S and

a nethod for reduci ng deam dati on or aggregation of a
humant‘hemdﬂén atnsasusBaociode Glumahtlighidelypa swbgmmli; lgiohly heavy subgroup ) (SEQ
1D Nosbg) r?i%r %Epaﬁ %l)y)hgftemsés %ﬂtl% dlﬁ'gre{lce?be wee ugnr%ngeg E&? \{CI‘SIO{[ 874 and murine
monocjopal errﬁlbpdyﬂcé mwmuaarphéﬁ%\@ém |5’t4aa|nd thehumah ﬁemfmqu Complementarity

Detemglgﬁg}teigﬁhgtgpﬁg a@g}t%r%ﬁgy that binds to domain Il of HER2
u

about
o igted) s ch Pl i 2 el P IR TR e ST s ma
Nos. 1§ gidd 6.a@spictvely). gHRitsrmceuniictald. fCelcwhitdatdleynlaoasprf ths fightychain and heavy

chain aPeGI:&tSQ@ B0k D, BB 5@PPUHMeinkd i FBIRROIEM)2 BB ARy drRe BOQYL attached to
/L, histidine-acetate buffer, sucrose, and

Asn 2988%@%’&??%??@“ 20, wherein the pH of the fornulation is
f Fgmesdoutl 4B stywitie aglpo atid qdenced bidPertyrvigabtlightrandleswy chain, each including
an 1nta%%fn¥n@lt£1§m;1 Qig@al &Bﬁfe%ﬁ&@é dSﬁ@lID f\Ier Mnétlé Qe@pegtplgfwl si ng a

5ant|bd hi buf f e pH from a
5 Figuie 3 depicty ’ECh%naéca“%l b@%ﬂ&%‘i’f&?“ gfdhe hﬁ‘ﬁfadlﬁ‘e‘éﬁﬂrﬁ%f‘ﬁ At HE% ‘he“’“by
prevengupdielaedimagpiatwith bdigated B@iRtor BAREONCer ns a

PRALARGEH c%édhné &@Eﬂh@lﬁk% R QIRE éﬂd'&k@a p“\ﬁl%%b in an
anount from about to about 30mg/ ni

hi¥igme dicprapazes artiyitics OBB‘F ‘@Fmabtaf‘%?ﬁ%@é and pol ysor bat e
2 mgum @epgdtystabiliey op Pérofumbhibforohubitionlbydbd cachangs (lﬂzxomalasbo ut

ULtC @ SM %belﬁ% éf d’elltl?ur}{a%tforﬂﬂlgttl&%g s@es&aﬁ:sgdn cﬂr té gp%mgt@)rﬁnalysw

p des a net treatin ncer In a su
céwulgreﬁ@ctsgawﬁﬁ??llw PPIEZHRE ‘tfh%ﬁ‘%@é‘ﬂ’ﬂai“@'éi

f Gpnmal1@lsifoR ah Bpithifde sty Batuzunab Bquidimuntionef f ective to

“ia{‘?gﬁ}e 15 E%or%%ﬁ‘o e e agltadllﬁ stk ‘é?gtréu&ﬂ.aé‘l@% GONERLNS a vial

r@%e or a stainless
s Figate 18 Erﬁ’l@m@@ﬁ?# iﬂgwmstvqﬁr@f?e@trmﬁ forg¥rtiPhsi de the vi al

OlFigh@8iaa a@mzm_n%& thy anhifo afcﬁ@qu@éhfcés(bf 'Egamﬁxﬁﬂ,\n%ﬁmhaﬁd"(sﬁq ID N?. 13) and

i.nVv vides a nethod of nmmking a pharnaceutica
heavy?hﬁlﬂ’ﬁ'gﬁ(%%qyg[@onpri sing: (a) preparing the nonocl onal

afigiueothp ahd tﬁhﬂeattiaamiamd’n@mélbf)b liebtahaiiaie‘imqgc_e pﬂﬁg@D@bq 23_) and a variant
Pertuz&ﬁa@lﬂéalvyméms&]h&@a EQI§N@ ity, or biol 09' cal activity

ona antl in the for ation. Brl?é

DEEPFil fh"t”ﬁ?:}‘gﬁf‘ é%f“ﬁ}lf@iﬁo@mim%?fmﬂ% AP pfes.

| Flghtes SE@nd DBNosv thd @qices qrfelszplgmtahd/leh\y):hanfs (§8QdD Nos. 37-44) of specific
anti- IgEFﬁtirbé‘cﬁe%'Ew 'Eg(g Hﬁ%ff?ddrhu%l HERR. 1751 @A ﬁ?olezlé%ltai@ﬂan?&dg\%%ﬁetre51dues

nrrents e am no acl Hﬂuences 0] e varl a
VEIK, |rqs;§|aﬁ 1 Ié \]L)Flg( ]:"l the @A}blealﬁavy\giglpqna %WIH@W?I(J(UV%TV@&*I ag)undZBaldue 120.
d Gigade n8A ph smﬂnbmgxﬁmmlnpuﬁag thamlhcb@dweqzéﬁéesbﬁmah@xd\kg& domain

(Vo) o%&% o\g ren}n’él}e 02§§ @g}tﬂeéﬁgé? Bun&%nze&g{ﬂ/l 63/%%% ( p e C 9%}& a]nd ée gluman
and human VL and VH consens%s franemorks (hum kI
i ght kappa subgroup |; huniT heavy subgroup 111)
(SEQ I D Nos. 5 and 6, respectlvely). Ast eri sks
identify differences between hunani zed 2C4 version 574
and mnuri ne



nonocl onal anti body 2C4 or between humani zed 2C4

version 574 and the human franmework. Conplenentarity
wmedaoe0mong ng Regi ons (CDRs) are in brackets. FPQUUS®03687471

and 3B show the ami no acid sequences of Pertuzumab

kappa lig#hdhai® E\ﬁgr@ulﬁln\gE@ FaNy 20N @hd CHBEEY ] 89210 8nd hidB17@1hrelsb follows: CDR1

e BRECT o Rt B R o G BRATR N noavy chain are

23 Fiz26 13is Beeqaenck adigynRiGobpariiath¢ anisd asidnemences of Gelvaciatde heavy domain
Vi) EPeramof mIﬂ{% 263 ?é?é@ﬁbq{oaisf}‘ hRASLY 2H7$1@Ja&§@{§ﬁé 1 R0 ASH); ar%%% human

heavy chai n, gur es w the am
cons aquf‘éfmé e b iepameHE PR 30 dheGHiAy! Uneliop ] and huoHTv1s
are a€falldwsi CIR IUGEQ ID H6l 60)NCBRY (SEQIDM No.tee), #idIitiR3 s$BRINopeyt | de

se g'lulg ? q ?A gn%%(%] g#a tFﬂIQ ?]a)F?‘ ED%E ?{I}]djlébRSru? ?ﬁ&g%%lh Y& leé/ o‘sed Ex}ltgﬁ{ rb@lckets

ﬂa“kPFHIyéEecf&F‘ﬁﬁ?fk eegm%@mn%}usastl@wetﬁd Hﬁ%ﬁfer% A W%WHES ﬁré%m T pfgpsterisks in
betwkd@ by 106l deth&ﬁéshxﬂ[&atWthE Bosﬁ;@iisl thapire i frécéar Reoden HERD. sedubi@ebl Residue

numbem%%,]lp accorgm 0 l'kpé)alt Qt%l g%zuences g/“ III;I’LER%?JO%IC?Z Irbzer.sas‘('g,/lf%l:> da[rlllghc%ealthbServxce

gure s ac ras

Naucmidnsﬁ@tet Qfmﬂﬁbeetlﬁs@LM@ (89 Deypithdasertians slivivi jag a7 b,gf d, and e.

Pe it ol Yonadicts Qhile Abrha seft¥nde T (86 ARRSEVHGFENIboABH it SES ID Nos. 31-
Figure 9 shows stability of Pertuzumab fornul ation by

si ze excl usi on chromat ography (SEC) anal ysis. Figure

10 Figefe R@ gows pitvyesilch clomaiztaplyySF@rtutonmefls df the fillpVieg aprmab

sampiegr(mhﬁfoi aqm ﬁmﬁatgysrpeep;[@d dt %b) Eﬁ Q) (@)"bHaSQJ td%p; 0.0 arit & PM 79f The
Pert uzumab is from

u

formufpiest sEPlesRsT ¢ %O??d&ﬁ‘% @a%mwhswa?f t%%%ﬁ‘%“i i qui d

f oiFiputeatl dogivs.pHEatgpro@e HBthe Bssfin Apnmab intibaly enohdygvilunigs gdrapdy Monomer
kmetgg b}P ﬁd% HBBRrJdQGﬁHg lsl@;a‘lgeoia 30"E 'algllﬁf)‘%sané-@iéf @tmijdeg-i%@ c&ﬁt@r‘ﬁé were

am no acid sequences of Trastuzumab |ight chain

Calc%@EQ ID No. 13) and heavy chain (SEQ. ID No. 14).

Fi Fignes2 tbAda o eddhBigel dpinctogaphyd IHCAcittioRerofild 2UAminal sagbies as follows:
@c @1' a BEAHADS reﬁé t P, (c'%%h 5%” é/ @Hd@éﬂ;ﬂ 7 Tho tormulted

a

ert uzuma In sequéenc
sampfs g'aqeétorf@¢{4gﬁcforfg@n§lﬁmto 'I‘elag%%icc har | de st r uct ures
C Oy stolys AH xaechrdfife fbrgis 1668 tni RO chizie eak Firgpy stexsge]l Fingueedt kinetics by

IEC %@B%{?o%éﬂﬂgﬁ% REL g)@&%%npi od Q, e &-&h&dé% Jass@a\@é WQJQ @Ald?lﬁlted

ecCl I c antli -
ST HopREF nslsGFERIDDS o PGS 2 S8 TV BTD N1 9 nd s
derived githo ddﬂ@&juéhceMQ DN 16}, e 1St flidestidy fdsiion 446 $in §B@ MR 45) is used

%U [l.phl gyheavy donain ends with the
© mélcatedéﬁ%ude %gun% rg%l due 120. Figure 18Ais
s e Figaree & Aginil g—‘rﬁw@ﬁw the bhisenirongd teaenerel Praa BRY rege@au@ﬁ@é% No. 47) as
publigtfed to V@0 Y&K5 178DbENDveBtieE 190 0198, afid t(lé/én}odalfg n@RGHIeGéquéidé (SBE ID No. 48).
ﬁb%ig&%EgAgaﬁg %Shg\g %Jhﬁ‘a a?rugngo aCZI sealﬁa{mce oﬁ aﬁmﬁgék%ge%egggg& IDS) No. 49) and
the e SHiay Ruicledfule sepFnce (FHRIDTHRI)ods algt publishctily WAYRE/3pPP lefy Apagst 20, 1998.

ar g 2 Ao OWS ; A §dB 3 (S Hald a0 add &que@@ﬂidIﬁE@ 41 No.

el S O o M

of Figues Weshovatbk aligheenw yf 1dBhigavy chafH{SEQ D Na.GB) aod Apameb A heavy chain
(SEsz\ny& %%npag\pseqlggges humani zed 2H7vl 6 vari ant ( SEQ I D

human consensus seguence of th
Ch TS Ho iAo S TN G501 ?ﬁes“tﬁ;‘)ﬁzép%i’f‘a”ﬁhé'ft i (SEQ
ID N@H2) aniith hid2¢ddsic&. are as follows: CDRI (SEQ I D No. 60),

CD%ng%S%g ang 3 deeplct]t%garwtbﬂ h%%r %@Fécger!\p (F&% SI!E(E] ID N?‘l 55) and
variablq étglﬁ agine a@rﬁeqlt@sce €FisnB {HiSEQ P Mekeros ApdnshiiRe @DByeStd% are identified in

boldf ramewor k regi ons, FRL1-FR4, as indicated. 2H7 refers
to murine 2H7 anti body. The asterisks in

36.
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between two rows of sequences indicate the positions

that are different between the two sequences. Residue
wWoovb®14908) | s according to Kabat et al. Sequenee€rUS$005/037471

I mmunol ogi cal Interest, 5th Ed. Public Health Service,

Wéuﬁb@@'shdv@%ﬁ hifgHin &S ofQhe dlRRd dttvv1 B3R b‘l@’ﬁ/@ﬂ, hgh@;han{sl@ﬂﬂ-ﬂ) Nos. 63 and 64,

l.nserti ns S

Wt
e Sy AT WOV Bt it B g e g omn s
numbelB@- ant i bodies with SEQ ID Nos. 31- 36. Figure 20

S hﬁ%‘ﬁ e § %gwsez?ﬁccdl%ﬁﬂeﬁ)c%f &OHONERLR gﬁﬂﬁl@){nd(zﬁ'%@u Bdatdf dnQR (SEQ ID Nos. 65
| e of the | owi n contro

and 66 aFIPSChYe | Seavesres sl'm)vg ﬁ%ﬂl g@Ag\tanztb&)doxaﬂn zf:s%ue nénegerlbg_ims Ebconstant domain
residud Aymiethgd. 0 and (e) pH 7.0. The fornul ated sanples were
stored at 400C for 2 nonths prior to the analysis.
Figure 2 1 depicts pHrate profile for the loss in
Apomab anti body nonomer during storage. Mononer
Detau&h DRckifGonltY tholEketva sl KibARned during storage at 300C
I ﬁ 4q9C and the first-order rate constants were
: MN%P%q. Figure 22 provides ion exchange
c thz@rmmo pfreaprlagutical EEgpulgsionitrpfon toprpedpirptéon ghici drraith ferarmp fogegrmit the
blologﬁﬁd {clilyQhe adii®d inGOMNEnE Blbe ARG OhiWhia doRRiss @ragﬂ@fnﬁ‘éorﬁgonents which

e g oS8 P e BRSO  ip Hls ae

sterilepri or to the analysis. Figure 23 shows pH rate profile

f OR «tibife Ifmlah&l id a%& hed: ﬁe@@@kaucimng BkrodE @K @8 Gnd MBI sPores.
glwas noni tore urln stor

peak Kkinetics at o
OB e 50 CORM P Ot SETSARET e L GG PGl rmulation
not free:ad-drigh atoed it skbjgad ® pRdr, ghdasiudnh éyophilidatot Pld@rasle,qhae“rDQ® fofaulation
comprggg@&eng glbéténg@fggst&% géﬁgs LtQ—:I MQ!B é()zer?(ﬂ&& ﬂr&d%ct (in ﬁnal vial

derived am no acid sequence (
configuyatipic| eot i de position 447 (|n SEQ I D No 45) |s used
t oAI"subiet &ir@ulbith@ istue inehich e plogBighersinyesfeatially rethins @y phys{SAL stability and/or

chemic!:%l gﬁﬂlﬁ% ﬁgd%% b%ﬂ)glc% §§1v§§1|%b\é{l gtmg%éllgrgfer%% A f(@l‘ﬁhlgnoﬁ @&Hﬁﬁﬁ Cetains its

cept or ubl'i shed
physicphind)clray Bl sy divh A ‘i‘%‘\i‘éﬁ%’é‘ilogfel actjgfy gpon atﬁraget SOFEORTIPtys senerally
selectedUtzbed @h ktd entehieGfLBICIEe éﬁﬁ@rhﬂaﬁd& VB )s andfytigal keeBnigh€sXoraiedsuring protein

6 4
stablh% a@e ac'\h?a\glle}ng@ zﬂ- %d %]ré’\]/%g?cﬁh g ﬁ i ezggﬁogegp rusﬂgﬂgrly 255?0 Vincent Lee
Ed., Msﬂwh’g%@ ’(ﬂséﬁyw Yoridlew 3ok, Pups (9P Dandlarssi/s Aé DrugRejivery Rev. 10:2990
(1993)9 %r%@&&ﬁ: SabityGuste n2Bsured XA8elecked Giklperatdré 6 B GaMstell fi@e period. Preferably,

the forégl.;fatlo?_.ls étagie 2I;It gvugfhﬂc 5‘ f%r {Rﬁeasrp r?)gt a \I;ve%kszgr‘ or Qe%%ﬁe a%a%mQS CDan(Ib‘gr 15°C for at

least 3aoomthssadiaesrble af HEE-100C Noat5e29t 3 n{émgs,m@lsleazg yszhoF\urthtrgore the formulation

is pref%bﬁa%ﬁg hg%‘“%@‘g’%é §@¥¥( 2@%’) %}B(uﬁggg gpfmrmuﬁﬁgn, ﬂ)p%cample following 1,
2 or 3 gplesef eeging mdgfawing3 Bratikify oas be prelualpd ayalireively epd/on grtitatively fn a variety
of diff64¥ad why¥, SElethJéﬁatloﬁ 4}? ag@t@ﬁteﬁ&ﬁﬂm (fzr Xampl@iting SibadxElusioREQ

uenc s 31A.a
chrom%to’%quiy ?}H'éeasurl bl?(f: ty,hagfgv y 51&111an18$pgcéliolgub§' assessm char(g&he%erogenelty using

cation 8%x¢hrang@EloinDogdyephy %ﬁpl&@ﬁdzov‘athamhereﬂla gmnowm op@aibgxy-terminal
sequer@%QHa@dﬁﬁem:(sE épgctroglliﬁc anﬁf{:f@ bBSMGE 2Rilysi9fo c&ﬂ%&iu&d%nd ifthd¥Rantibody;

ues are identi Figure 32
peiog, P TG TGS R BRG0P e tinding unton
of the ghfudiohs et SEHiDy Moginvd3 asywhe 6dpore @fsqgg@gatlmeﬂeﬁMdatlon (e.g. Asn
deamuﬁ?tng)e Q)ﬁ@a%or?@ Wet%lﬁﬂlohﬁ?ﬂeaé’aﬂ&d @Ql 1?35 %%Hgiaﬂoﬁ esi due

erin const ant omaln re nurrberl ng.
chpplqa”@@foéysxs/%a@mmfsona(ﬁg -Ainegisaehiaepentiton.: Prdninide [apeationmrppigyd cysteine(s),
N-tern@iiél eXteff168, A ke pycssdial Aoyl difRrdNes, etcb5
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and 66, respectively). Sequences shown w th Kabat
vari abl e donmai n resi due nunbering and Eu const ant
waleovaiomonesi due nunbering. Detail ed Descri pti orCDUS1008037471
Preferred Enbodi nents 1. Definitions The term
mheramae& tnh&@dlonﬁloinﬂ%@thb@ﬁ is dn€ fn8Fh%h bR R mbre@RAfhghd Bdtue thereof has

b d %lstln suG grmas_togeraﬁt t he bi ol ogi cal
een %Hﬂ“lz i £8 oc?f‘a“ipﬁr&”é:é PLAR OHSPEi%8At to be effective, and

Whn eitibodyrvthizh IS susee peitliel itt deamigdbtiog Dispervemprsinghiermh mare gesidue which has

beenfdﬁﬁlﬁ%%ﬁ&é%&éa&%éc to a subJ ect to which the
formulation woul d be adm ni stered. Such fornul ati on

8 SRS AP [RAEEFEH AL 50T ScH s besp ] @ agggegate with ot
antibodym@@cilg@asgtiallyl updih figezMg@id@nganbsms and their spores.

H% gntlb&)ﬁ wh&g (04 %lput)lg r@f‘zlg?‘nteﬁtgﬁnl i 01%%fc§¥1as%egn%mg {o%g HELed into two

nera rozen fornulation is
or morf fragampRis, §ir F’@@Pleﬁ‘@rhlp%e rpgionstgsgobct ed to prior, or

sgh Sﬁﬂidﬁ g teamld)@p) higlgkeéﬁtoln Qi fra&ﬁcﬁfaﬁd‘nﬂ B |n}(endédhﬁevérftlﬂgﬁﬂecreasmg the
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may bstn@gagds (fdPexefnple afbbgp,thetdnebcﬁm rSHERR imothodys srapdnist¢ (fyr instance where the
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or cetyt- b@d@dam@mmy@aqop@ndomggf é@éﬂan@dvproml » iy Egamefapaipylo palmidopropyl-,
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MONA ™ peffiesgMdhd Thansteest Ind) L Hafeesbn, Nele rledsey); pblybtbjrl@g'bcﬂ,a;iolypropyl glycol, and
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or "agonistic nce whe
future. gFe HEB aeperir wdbgemly compisg %@X@a@bﬂa@flom twlieh ranbing 4 FBikdigand; a
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270:74%+ 1000 §1995% @M@If@tawhw@al 0@9363143 15:286dy 2848 {1997); 4 Hexsgiligyee bebyw);
neuregiin QQW@ Qﬁ(%%gv%& hei, 1\}al‘uPeC§S¢312'516 s hHs tlé(l}egu luQB (NRG-3) (Zhang et al., Proc.
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By "HER Iigand” is nmeant a pol ypeptide which binds to

and/ or activates a HER receptor. The HER |ligand of
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light chdin$ dh&@ﬂi |o§t$ana1fycfﬁrm81d:ofnf31€kfﬁg dtherla@AS bicid 38Quehddlahd/dr @R@sation differences
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I'Baidemtimdiee nivenlly iverogiramarie glreaprotems ofpboud i SONOP daltansi qemrposed of
two 1den§&1 ﬁh{ (E)Sdhgh'sea%d 9&)‘0 1&6%&%@%9 @ﬁ)%ﬁeﬂﬂsnﬁich ki 9@%& 1§1§1ﬂé&@5‘§ ﬁ‘eavy chain by

are m no-term nus of E
cov%&d&uﬁéaw gois tPfg‘Hf“b?fﬁ%ﬁ‘?ﬁ‘éﬁdBP“kéﬁ‘fs HE] L iy Shins o different
1mmunogéﬂﬁﬁfpx|scﬂy’pys Fadhmeavy erdtight@haid M(ﬂm‘re@baﬂﬁs’psded) rmtrﬁnhﬂmdhslm bmiges

consists of three ami no acid residues, pr esent

Each headh @awﬂw%@ﬁ ed agﬁ‘t‘abk’?lﬁ‘alflar&%("@? folfpved by f %HV G5 aw%m fk’mams Eai light

is defi as t er.cent a
cain o { B B B aY[}JS e SOAPTAREE Rt OO 6% AR fomklh ot e
light Chaﬂlflg e@iﬁne@ lwicDRE B c‘bﬂﬁmﬁﬁﬂ&iﬁ BiGRShe @i Qhalird) ﬁl{d%m@htf&&lrgﬁﬂﬁ)le dofnaira is
essar hi_eve the maxj rrum({)er cen OgY: foram

aligned ‘K)ﬁ‘tﬂi‘? él‘?&m"d‘b ey el PARS B¢k Sl Feé A rreniﬁV are
interface/betweenlirdight chain anéh keagy dhain Gmigblsdrohingonput er programi s

T’ﬁé ﬂetﬂp vglable qa%l@ %rtﬁeqa&bﬁat@@r&ﬁl%glgﬁ’of !hQ Garlablé’\d'blnﬁiﬂs OB extensively in

th user document ation i L” ted Sta}?‘?%
Sequemft%fw% ?"@'Pﬂd‘eij‘“f‘ PiE&sd Pethiige o °p cixEs8h Pt e e
particulad GhtigehO Hdwevdinthé Wacabjlity Bhétehlydiskribmet thromghbut the Feiuble dontame se
antlbodlg ﬂlls%gﬁcgrﬂljate@ﬁttﬂréé sgérr%&s @a‘il&f Hypéxj\;aﬁmleeregx&s B(Rl?m'f_lﬁ llﬁlﬁ gl’la@:ﬂan& fhe

native sequence Fc r99| on Or am no _aci d sequence
heavy chpigevprithie daing e ffiedifye B AAISEitdiPHGER? Of YK fsloma nipe called the
framewaditdegill0 (BRs e fThe etiatle dothhiad df @mse heravzyl andlBghChginddarickiompyise four FRs,

largely a%gpq{g% 6‘%%”& cQ ﬁgﬁ%@g ggnngcy g%%] %‘e ptexylanaglg rergﬂ?se RLA! form loops conrecting,

ant | epen tce nmedi at ed cyt ot oxi cH%
and in smmforrrw@g%efy%%f@t SRS HFS- FBfg‘UP%‘faF‘%ﬂLF r&%‘°“&*é'|“'?°“§’ﬂﬂ“f aeheld
togetherﬁrﬁﬂ&@ﬁr@;ﬁﬁlt}(t@ 1. FRBar@ekith thea@ppitacisble rBEGR} frore the othddelpdn cinfifjute to the

formatxotn ﬁf t}le anh% 11 1n%]s(i:te gf a%&%&l?{tgﬁ% Kglﬁat %]B %gg‘c%ds%g;’roggzp@dhgmgfologzcal

al ns S can
Inerest S9GHIghWF Hegteepica g logis gl TR UGB DR Higeetant
domainsGleaSS8HIval dnfe&ﬂyhn 61@&'&1{% an@lﬂ(ﬁdly o iagen, bg Axhititghjous dfectod fgfctio s,

such as ﬁ)aﬁtcgat%%%tﬁﬁ antlboggm ae}lboé) d em?e?t celm }po%?;&;ﬁ pﬁﬁf égl Vi ded

| Ty Srm ‘Thigpirvariahly rqgnghﬂrn@d h@%wfe@h@ihﬁar@mldmdued affm apdod y
which afe R3on§9§ foﬁzﬁlﬁgbﬂﬂmthﬂg t”fh@ hﬂierfvﬁrﬁf)le Fgiof ka&&ﬁl@&oﬁﬁns&ﬁhﬁrb@dﬂ fsid ues

from a gw&%?xlttgrgyt q,eﬁg{uwp%rggm op 8r qlhb zg%lre%é\%s Qz{ é (ﬁ )y50~5-gtal§l) and 89-97 (1.3) in
the lightohbaif Vagablealoingmend 31-39(H 1, §p-6htH2Lind 85 E02 (H@ it hrieAtghabvaiphigd omain;
Kabat eH]. eSé@ﬁJnLes WX)@M of Piptub &) r HRRe e pbat HeaﬂlesgrmeadaUOnal Institutes

{
A e R s

50-52 (12X pri @586 (EB) in the kight dwis v{rfablRdmafneand)26-Ne(Hily T 55KHD)|agd 96-101 (H3) in the
heavy cléaﬁlwlx}?olc g@ljnzll@ Chcﬁlﬁygnﬁ PRRI 1301, NG 0EBS [P NOGIHS )‘Fr&ﬁe%@ﬂd’ﬂeél@n" or

. anti b on a target cell and subseq uen%?y cause
PR o (P RREPGRI D P HHBp PR B e o= i & i
rmghiadidestign mpderﬁ%ek Svo ikxjealestyel-bigdRid ftagoenksygalled "Fab”
fragmengh Gl ars'R 9 ngl%e%Sbl %Sa%d E reg’gtgl "Fe' é:ag%nlt v@l&g nfn%giel:tls its ability
expres ron-on h topoietic cel I'n sunmarized IS
to crystall@Ble@dils. EHiimlpﬁgﬁleét%lc@ﬁn Rav)e fr e mridt 16 e tantighnbiadingRBes.and is still
| mmunol 9:457-92 (1991). To assess ADCC activity of a
capable giyres-liffkine aftiggmt er est, an in vitro ADCC assay, such as
tipatis tﬂ@[&ﬁfmub@dtlﬂoﬂy ﬁi@nﬁﬁtvﬁlﬁﬂ coMN@ins zﬁ;o&ﬁl@tp &&Zen&éco@itﬂ)ﬁ]md}fﬂﬁgen—

y E ef factor, cel.l,s for %HFF ot
bmdlngggsgplss reg1o (ions ists o‘f.iae ?lFlf)rhoé (r)na(?lhea[\)' eh 1é;arr1m Orlllg ﬁ%lh élg rvarC Osmaln I tight,

(PBI\/C) and Nat ural Killer NK) cells. Alternatively,
or additionally, ADCC acti? §'ty of the nol ecul e of
interest may be assessed in vivo, e.g., in a aninal
nodel such as that discl osed in dynes et al. PNAS
(USA) 95: 652-656 (1998). "Human effector cells" are

| eukocyt es \Nhl ch express one or nore FcRs and perform

Y Y T



Preferably, the cells express at |east FcgRI Il and
perform ADCC effector function. Exanples of human
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which havignge ofsteindceiweert thang Qtlec@lpmml chuplipizh biAnitod fegmentsare also known.

'Fﬁgnﬁ EREORk Qﬁlbc'}dYeE 9&1\ nsvhasad sﬁe@ﬁ:é MRbd nBBb bife of MB'%Mrly
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distinet t&’é‘h PP eI HHGHGR odPEain (51 e sefaa@eea o B
ef chgdx i”r‘!r I\& SEE@ arﬁ1§od9 %Eg‘?&ht@&{ﬂpﬁsed V%%@lﬁalrrs%ydnﬁl%dwwherem
eron, Annu. Rev. | nmunol -234 (1997)).
these dorﬁmrﬁsreavreeenr ie ¢ sieghem lypeptifRephan. cfhefapidy Iktle ﬁepolypﬁmﬂafurtﬁe gomprises a

polypeptggg%(?rgnlﬁtw%ilgg%\p{ an évg% a"?-ﬁ”g‘?‘l g‘}angﬁ ﬂt—xe SjFV tﬁ obm suel'(]i %ézalre for
antigen bl 38 a feliety HEDD) see KicR@iin i OB haiaEdia bﬂgonbh&zamnhﬁbdbg vol. 113,
Rosenbu{g%ﬁ%ﬁ/lk%éé ?dg‘r %rrlmgtr.h eer[au tI\]::Ienwgfl'orS ar 62%:153% QB&? HaERES athbo%ly ﬁcf:v f{‘agments
are describedia JY 8/ 16 SRS Poprit By 515318598 W Bitast Rp 58468+t r ansf er
Qe Bt ehbales kG&eSto Exﬂalltahtﬂ)oﬁ}eﬁdgﬁler(tscﬂdﬂﬂﬁo ﬂﬁlg’émbmamg Lifddwhioh .
117:587 (1976) and Kinetal, J. |mmunol. 24:249
fragmemé 1@@456)& variablg hfﬁmew{n <H@)§em%wtto eyrigidiehicdomgin (g i “d@[aeﬂ
efers to_the ab of a nolecule to |yse a tar
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same cha@tp ¥h€ H@ltlalmg Bre @c@éetl] er {N§h th&oﬁb@&@n@u}b%nfailﬂg ofdnBir BiRkinQhd &€ two
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R T L e e A O
Hollingeadttzl., Fer. Nl 488 SeSULAQINK4EN®IAS (1823.i vati on, a CDC assay,
e['llgnaniécﬁi ﬁ)%ﬁsc({f h&ﬁﬂm&ﬂe ?a%&eﬂq Qntl%@tm:s glregmﬁlt:nc lnt'lbodu']s that contain
o Met hods 202: 163 ger or med.
minimal sqqunpa Aerivefl {1 8 iwgen igpanag E'éh“i rl‘F@t“@Ft@% e aatibodies are

human irgduyrﬁglﬁlfuﬂﬁs@eﬂﬁe@ fintindiQ)Lih whibiOre &is fekad 4 l@pﬁyanWﬂﬁ thefecipient are
replaced %%sdix%? ﬁ]&rh £ %J erl'alﬁ gl{]é reg%]%‘r) of g H&' l{ﬂlﬁmx?{ﬂgcwk g%ndr grﬁﬂ&h?s%!:h z@ %%MSX rat,

al ns. aln | s
rabbit or @ pIRPRANPYmAE bavwéthari@md Seﬂcré.“lalm MERIY RHA BRPASHA IF‘éOI’%“'H@taPﬁS‘mﬁé‘PeWOfk
region (F&f reclti@blbifthethi@mAn lﬂkla@@leu‘ﬁﬂﬁrb aaglaaﬁeyl@nedpadh@ adtyhu e GO f

di fferent i .50 t?
Furtherxr}olreglr,]utmargﬁeg iarhub ies rrg%compnse res1duesttf>ép are not IE Qup % in the rec%wn?an%body or in the

donor antfpogy| Tﬁe@@owwadge gre Eded furtéfawﬁnq:analpqqy Wefsmanceoh@er@ma thy

humamzé/daaﬁlhl%bﬂ! @lllqgﬂiﬁis@sués\éhaall Al dramed: Y, afd JHAIREo QhribRASHAR in which
omaj n Each %H%’P%ﬁﬁal n ha a varil abl e daomai n at one

all or sutgrﬁxbtla](lml)of glﬁ Hyp&rv% f:oratm thafe olf #on d]t.llﬂg]rlmglﬁra)gloﬁt}]fé and all or
substantiglyrafl tofithd¢ FRb@realiose o a fiuriah @nrhingdlébulih@duande S Tig hinganézed antiliddy optionally
also w1ll|tcI r{sé d gslt % 803!126?1 I@{% 1&9%@ Eblugxt (I;oiis'lﬁagllt JA% ¥‘c)ﬁ%ﬁ¥ li'l]ﬁ%pa ﬁuglgn

vari abl e domai n of the heavy chain. Particular am no

acid residues are believed to forma n interface

between the Iight chain ah@'heavy chain vari abl e

domai ns. The term "variable" refers to the fact that

certain portions of the variable domains differ

extensively in sequence anpng antibodies and are used

|n the b|nd|ng and speC|f|C|ty of each partlcular



framework regions (FRs). The variabl e domai ns of
native heavy and |light chains each conprise four FRs,
wo arogehapomdopt i ng a b-sheet configuration, conPEemUSIONY37471
t hree hypervari abl e regions, which form| oops
immuno gsmlﬁﬁ Citok Rigther A&ills ) sBt JGRER of, AGRFe 2051V 529 (1984)1Ri@Ehmahhia azh, Nature
] - uct ry regions in eac
sa:325 HEERY Bl e i o i M TV SR ity by e FRs
&lvohanizef] HIFRE hreibdvlyes eyt b4ad5r le MYk DF -2 gniViAeet DS t3hieyM Ab4DS-4,

huMAbAERS, v ARBS 6] RMiAB415507 4uB Suni Q4B loPﬂasszuMEQHERCEPTH\@) as described
en-binding site of antibodies g ee Kabat edtszg{:%

in Tableé@augn%a&gt O LB T RSPPTATL AT OB TEIe e e
(W093/8319) PatdHuimanitde ICH hntib@ties hsalescribddhéreinal | nsti t ut es of
'ﬁﬁk%{po&? L«Q?I\?‘/ Sgl‘as LM‘Rnab( lﬁgﬁéﬁﬂlﬁ@ ean%‘?’ﬂ‘&li@o'lbsd@ qg&rQOc' an antibody

I Nvo |rect bi nd |n% an antib to an
comprisigg the Behyandihervy eheisiapine a%%eﬂttsergs iBPFRLY BPSldadt 16 ﬁ@PCC"é‘{S’B’h

dﬁreﬂxa‘l‘]&fett&‘zhﬂﬁi 1‘giavb 2C4H Eana AOMETIARG™T radat tb badgtlbd@pemﬁenig the
variable %ght ar% vanag\)lg %zgl%l gr%l(llag | tdyse ences 1% SE Tfﬂ)eNOS%:] nd 4 I sﬁg&%{lﬁf I\ﬁp«l&g

erelnre
Pertuzumaésq a:ruléhmzslf angipodg,ritt prafesaly opprists tls@rb@htwéasrp@ﬁ 8¢l ehdigmino acid
sequenc@m $1g§m1b¢)$1d5§}g16'm&cm;9er variable r eg| on gener al l'y

t ar.l t

d\etn eflnarﬁ%%cgms éxéimgﬁody 81rs creéﬁ%gn?gtglfg is not conja!%gd t& 2, %;eéfologo%s molecule,
such as { dykojoxichieheor (ddRlbednd 89-97 (TL3) in the |ight chain

Vaghl ‘hﬁpilt)emgﬂgﬁa 'aﬂlb@d}dsho%é-w%{f_’oné H nlore ﬁ@m@o’is (nldgé oralﬁ&e Qﬁ)'er]vgxgable
al varl a
rgions SE SR PRSVEIT 0P PO SUPRRI RSP epbve] v

antibodyBghichFudsInptopotdesa thpde aBeativi© e Preiaed dfwaly mapst patipodiss will have nanomolar
or even piEdlotad affi Reds Q&Sﬂgaargeb@tl ge(l 18 ;ln})) mARE a‘ﬁﬁbotii@@a%@pﬂb@&ie@ S&%(;cedures
X

roma "hypervari abl e
kmown 52 5 Yit34sd 109 <0050 155 DT GHED 14 Re UG (P Py L and VL
domain shoffiirign Ramldmﬁﬁlta&ﬁes(s}df DR &{8/obBanfelBik rarqldesgﬁicﬁﬁbec( 43 Parbas et al. Proc
Nat. Achhﬁl @@QW%&)B @!31'3 éib@!)' @Pilereez 90@23}; f¥o: 1@‘ PisQl@S)aﬁﬁel&#é‘&é 7. Immunol,

rk R
155:1094 4 (RIS elees e Urigal bl A11PQ (B PPesPataL ¥idpet

226: 889t8laa(1992he hypervariabl e region residues as herein

%I)I L a nP tﬁ)ﬂ? 19311%&3)@(%1 v!/h% bﬂﬁs t@%'agggtkseﬁe@ﬁtgg u@(ﬁl@raﬁ}y\@xe receptor

i ridi ng fr agne nts, c al
actxvat@m,cg:@%tpﬂogthe @ﬁ@ﬁ awb?‘b{ Al ke ah]@:*sbquglmqvﬂé pmflgr Igf’dlfl I’f@ay§’ P pagentially
quantxta&ﬂﬂ/ samraQSd diagte agdnit lighkidag the feteptonhAsa@amdd1® ati £fdnis¢ §18ibody $s one which

binds to a rechéor){n ti'neo’EflE %?’ t%éslu . eﬁgmi es‘ri’lgﬂ AS?RS Paﬁ@ﬁxhlﬂestalb&)"i%@&tcells expressing the

TN recgpip (e PRS- b osqete%mawd%ongf FpPRiosEAfsApIcRb st in WO9B/51793 and
W099/33’ 58]55011{ dfRkRich &e avﬁbfekﬂﬂﬁborpor{a_'téa heken Byli€ersiiceli mum ant i body

an By an{1 5" a%ﬂb S)Ha gnoer\]vvth as bge%ﬁcp xﬂ}%ef :L-S s %ar%tg%gglo ?e%gxg:wdtﬁjogxq
compongfit pieifs n@iﬂra’cmmm@a%ﬂ%hwnwt mom@ oﬁ ifs gﬁvra'@anvﬂvatrareamwélals which

would ugéiféﬁ' vﬂth'dﬁgﬁdstﬂf or {hEraﬂéﬁHénﬁé@‘Foﬂh@ Eﬁub&ﬁsdﬁ@ na¢ 1|n@dﬂie dnkynheS, Hofinones, and
s configuration that the t

other pr?tgllmc%nrlfgordlf) %E%chgsrsolgtﬁ én Hgfﬁxae ﬁ gor%lfrge{ e V ar 13 Odé, w111 be purlﬁed (1) to
greater thant 95 e -woightail mgjbsly bsaleomitel by hekdva eetbcrd ftnh @W&iﬁrably more than

99% by %gﬁtr @) &2 ldég@&tsﬁfﬂcgényto oﬂtﬁﬁat%a% lg]ﬂégﬁfeé/ SHN- t@lk?rlu?al Bﬁﬂ{eglﬁlsammo acid
fer ant | en- i ndi ng @GC| [ Clt

Sequencm%fra SP‘é\‘}%"“aseﬁ?eﬂﬁ‘Pf or (34 foy happagnedf %Pﬁé?’# %‘F h‘a?er feg%mﬁﬁf
nonreduEMg ﬁﬁdﬂﬁdids 8diupgCo0mAsyte blinr @ @refiey dBY sila¢ristaib] Bolntelingibsdy includes the
antibody n 1lh§1 rgc%gnbﬁg}]t &HE ﬁg)ea{g% &H&n%ggrthea bog?/‘é ﬁaﬁ@r&%h%x%nment will
not be Pt‘eISF@t é?iﬁliﬂ%f o2 b@wmrwla@ PfélbOdY rél! EREspiredhyfileast Oé}eé’éf ification step.
contains the constant domain of the light chain and
the first constant domain (CH) of the heavy chain.
Fab' fragnents differ from_Fab fragnents by the
addition of a few residues?dt the car boxy term nus of
the heavy chain CH domain including one or nore
cysteines fromthe anti body hinge region. Fab'-SH is
t he designation herein for Fab' in which the cysteine
reS| due(s) of the const ant dorral ns bear at | east one

oy ~ . .




"Single-chain Fv" or "scFv" antibody fragnents
conprise the V and VL domai ns of anti body, wherein

WO b@so449081ai Nns are present in a single polypeppPdTi®s2005/037471
chain. Preferably, the Fv polypeptide further

A; QIR SRR d Aw RS YR H@k@ddner&kt% nRRlwe sk} A Nasaﬁqm&ﬁ is one which
Ins.lﬁg{ﬁchh enabl e.scFv to_formthe des
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Assays fopfy¢reqqing rfqgn@mhss Wbl tcanhﬁafrfif%wr@erh@m ylomﬁmqvel@w
Trastuzun€ S REEk:Med A Adud@ki @ik cbi ght7- 8o 01 aldlido i/ NEARARE: aL). By

way o R HRRET or g A ool e gttt efoicon o
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al. Cance |7 qg ﬁ(.J)ZS1 2(6 F?aggz’gh,ﬁllovéqng E%Q%dhgea%bb?g ?r\ﬁ%)e %@; *Iilglfli %)Tress HER
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lnhlbltlon%Q: cgn%ér%e@sﬁég l\([éi%gle’[bA M]bllllﬂia@lh 3? ij MIB Man’]S OIf‘ 4MH£5W express HER
i meric antibodies th
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dimers in S:B?ﬁr%ﬁewe ﬁ‘?rﬁi’sﬁ%ff) %f@EE E%f"t‘}%(v&%(}l( 09%4éa‘1drF sn3honoifisag 4 Cancer Cell2:
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AKT pho%ﬁobf?é%gh Sﬁmﬁ‘&%&%‘ﬁﬁ@ erQ&JerQM'MA[ﬁ( dnb &6 LR ]‘) (see, WOO01/00245,

residues froma pervari a
and Fig. 2Cerly b ﬁngfet thernf&&Ep dmt 134 80D eé%)&? b9nerﬂé8§ Plguases psther the
antibody iz hibjtp HER dIniegibdtion byegid gy tif anébot@ HERLIFEIngS P Goir BiSta hGOByOdvaluating a

t .
structure 91%5&%? gl}/o?}l g%%&&ta@ﬁre&%g z)?trhee églﬁgdg}e/ E ) HI? {gil-%Es;%? (@??F‘%g %?le,gﬁaélkhn et al.
Cancer Cﬁﬁﬁaq’é??%ﬁ (2(?(14))soms i nstances, franmework region (FR)

TIeSHERES tiaddy thhg« Jiltme{RG déﬁddlﬂl@g]\n'bpﬂoisﬂho@raﬁonr’ efdloa GabilHRG- or

TGFo- de%enden(:t‘ i/PA gh@%hg glgn waRe ef%e@t%ﬁ}g kkgrsinsta'rzl&rag pgs.E .’ETPoqdﬁmore effectlvely) than

Trastuzurpzafy (S?eo%awetuah Corer @eéléi 1(377é37t Q98X qﬂ%WW”@QZ“? Ry tVPVeofd%h‘aEle)
ﬁﬁﬁ Hkraratibolih @ Lodvaelivhiticaési “Bil nhidlt BERBEodbaih dal- A" (Molina ef al.

performance. |In general, the humani zed
CancerReS 611 Q%ﬁqmé(?@qconprl se substantially all of at |east

1%9 rIrBERZatn@mtimbﬁtc hihdsyio g kggsrodipngyiq Gsling siths WBIERS?, bipds tavkrsidhes &) domain IT
(and optid{all§ BB td 3iduYs iR bther Of thd Jbﬁlalhé/&@femb 844a€:11118QBSnain, such as domains

. t h
rand 0 G RGPy St B et SRRyt i 298, o
HER2-HER#rbater¢dimarn Bighldip g1 4. S amercfeed A8 &1 -3 280N ehaagvicriedhedTER b8t pzumab

crystal stfaeiukeoa@bs!nyd @ia&ge Méde pr&s;masta BSik @b dogasts) au@,%hg QR eRfapBR
i n_const on (Fc), typically that of

antibody tﬁ‘ah‘E}Ffﬁg‘? ﬁ?lﬁ{‘ﬁﬁ imwa P “g Sl‘fB? &%t her details, see Jones
feh atlbody thiathinds tERinaib N2 ofFHER2 bib&B6 Jesidies Encdhnm‘mﬁ agdl otlonglly residues

in other dg%fﬁfs? 1‘?1%&?23%& %%%ga&%%%?ﬂ %‘%gralf){'ué Im?ibod%a{ bindg%o domain II binds to

Bi of . mani zed HER2
the junctiog bythesaidemaipsicl erddl AUNRBAD5- |, huMAb4D5- 2, huMAb4DS5- 3,

A uMBh Dbkt oryhgddtbARDused heﬁmm%cﬁnpobhﬂ\&\b&%sﬂoﬂﬂﬂch 1nh1b1ts
growth oth ac eb?emagy O%IE%eygreSSﬁlétc%lﬁ rcél gl;%:%gygx?; el)l(l I‘ e ?l'sle growtﬁ inhibitory
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growth lnﬁmlagék%muda%ntbmmmmm cyéfprodilsioR el ﬁ&eeﬁmrqﬁm HHAKS! such as

herein. For the pur poses herein, "Trastuzunmab
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sequences in SEQ ID NOS. 13 and 14, respectively.
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refer to an antibody conprising the variable Iight and

varl abl e heavy am no aC| d sequences | n SEQ I D Nos 3

T 4 TR o ~ T



A "naked anti body" is an antibody (as herein defined)
that is not conjugated to a heterol ogous nol ecul e,
WG 2@/ 0a®0® cyt ot oxi ¢ noi ety or radi ol abel . An Pef/U5100%/§37471

mat ured” anti body is one with one or nore alterations
agents th'atnncﬂ&q} 1%&(@:[&4-9)&93% &L | @Rls@al nglhs@ BRcleR@lcRad thU\"'ih(ﬁshvmcrlstme and

gut an, I npor ov.enment hebafflm% of th anti d
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e
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about 109_‘5)[2.@ 7) anBiUP c@eeftt @E) of ala)mj) Hadfk iigiml, wheregthe grgwth M;quolgp gdtermined
six days gf?e@eé@s%re%@&e éﬁ—%&-Z% celA thABaRYa$ [secS. iPaedWo. 9,67 @'7\1 issued October 14,

ds to and activate
1997, B R 2R PuBER 5 RO TR T Bg b pnbcion
The preferged giogith igtrittitfotyeatyb oy ksl a Howaraded harsof murak mperclona hnpibody 4D5, e.g.,
Trastuzotall | @r (and may be essenti al I y quantitatively
S|mlar to a native agoni st gand of the recepto

a@s@awhéchowd%s YBIRTISHS %i‘ﬁt”f“ﬁ'b% §PerPragrE i rC A <LFi4 8 ftermined by
binding $fOanBexinel; Epgrmntatiam SITENALNEH shedept dlatigiopenb@avinlcysticgua telbs
fragmen%’ an@/laldfofnﬁfi&hcb? ﬁleﬁﬁpaqg Qe%fd%s eglle& %lobétlc%mgsg Sﬁfe 2 it &l@an}'NFe which

receptor {e or determ ning inductio
expresseg)fhe gﬁlé«ﬁ]tt(bgplgh tgeraélt@g@fan}dﬁ efFrﬁblm %e}lsslajgrgor 5 ]d For example phosphatldyl
serine (PR R LGB 4an eatchswéd bMahthm ainding mme@ghwaum@n pogvalbagd through
DNA lac{l\agrgng] a!ﬁ% p&éle%r gﬁ gondé@atl h §1er§%1% %NA%%&&%Xn éaﬁ &8 Buated by any
een 1 denti 8

arated and/ o
increase jrdypRAipleitrelly. Srafeaaplpiisonihedy which ipdios gragiogs is gt i about 2 0
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eutl c uses I ncl u
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antibodi€0NPr Ot €i naceous soI utes. In preferred enbodi nents,
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binds to the 26bepsgpe vEHERR. @pl@@@@,&@&prggﬁd@ﬂu@é@@@pﬂgn Epn the extracellular domain

of HERZ) 00 SRAPEHn B SRR b kRSt AHS luRIdHRRANBESR Lt Bk HBctR of domains I, If and III.
preferably. sil vg %O§£a| n. lsolated antibody includes

Fra"kh“teﬁ‘@ G GEEP 2814 i t hi n recombi nant cel |'s since at
ITe@$bitcpp¢DL drirongiot inghe dxhecliuit Hdmpdhyof BERAtwhih the antibody 4D5 (ATCC

CRL 10?6@)’%&1 ?ﬁgﬁzﬂﬁmﬁmbxlld 'ﬂﬁ)st epF&)e R & e trgsfa&mgn'e hymalm\ﬁﬁﬁf fand within

| Sol at ed ant prepared by | east one
Domain kY, pf HERZ2a 'y g ior antﬂ?o ickbind W%?P*&Rc FHART TSPl 2ssay
such as Hlit ABERBERInI AR oFRY, & Bibb & Meluyl, (t&ncas"prﬁgf ASbdr Rahdnmy, Ed Barlow and

David La ?lg%l c(e:nb t{lpee?l%gnrgée%gernﬁtlvép)éteplfo & m%pp %coalrj:t;re%erff)rrrte%% assess whether the
antlbodyéﬁxfdetptthe\ﬂgﬁ yhitoperfrHER (e £ LY PRglor mEre eepidueain|the, reggméqqma\aput residue 529
to abou@égmmgymhﬁm bifreryER2 di meri zation at |east about as
effectivel y as an anti body selected fromthe group
consi sting of murine nonocl gnal antibody 2C4, a Fab
fragment of nurine nonocl ord anti body 2C4,
Pertuzumab, and a Fab fragnent of Pertuzumab. One can
eval uate HER di nmeri zation inhibition by studying HER
dimers directly, or by evaluating HER activation, or
dovvnst ream SI gnal | ng, vvh| ch resul ts from HER
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way of exanple only, one may assay for inhibition of

HER di neri zati on by assessing, for exanple, inhibition
w@boobiERods mer formation (see, e.g., Fig. |A- B pET/BS285/037471

et al. Cancer Cell 2: 127-137 (2002); and W001/00245);

ek t‘i)fJeOI@ZhFﬁ 1@6 didr0R e arded ket@inh O Rih D6Bdi B otV &J?acellular

s SN Y B B AR

screen fobhxmbddiem ghici bitdEbhE TCPAIR epiioped mngutinocroeiblogkitgdsiag buckeaspiragdescribed in
Antzbodt%agﬁ z%%aé}gﬂar@pgagdrgory %% I—ﬁhoﬁ‘%ﬁ)a@fd L@Ae -(1988), can be
2. 127-1 , for exainp el |

performegy 6WW1Y%?P6PR€|H&HP% opn E%Pﬁ!é%fmé & geigbish Waethemlzt:ﬂrm*b"dy binds to the

7C2/7F3 WhdpdMa-HERS (e. £ Bry Hae dr,mobddf WBdleSn tha_reéﬁ)ﬁ)frﬁlﬁ bbom) resdue 24xo about residue

53 OHEI% press HER dimers in the presence (or absence) of HER

i'gand (WOOL/ 00245and Figs. 3A-D of Agus t al. Cancer

CBrbamept” ref@yio bl therpgpgo) treatfueyit 2inh groplydaghic; or Prg¥HnIgH Yo sAsuLgs. Those in

need of (ROWES Ik B h&t IRAy WK teliRdasd Maﬂﬁ@ thoselnﬂhlhubi thd d3asfs to be prevented.

Hence, t@%ﬁgtgg ge?t%étn hegKT zﬁrgigv% h on %t | 02 po\;ln I 1%):%1)5::9] fr agl%e predisposed or

susceptibiBOhe 00245, and F| g. 2C D of Agus et al. Cancer CeI I
a“he tgr%z Al bhOOA eroul Ok feOrX SHUsGibe tHPBysIERYica k§:1iiBSH @BMumals that is

her the anti body hibits HER di neyi zat
picaly SPATH R Y HEBHHE] o0 My B T 5 S e e, P e idihiside
carcinonfaylyieph@ing tastorgp (cleding ro¢duligblaggomapatioktinoblaxtdmai sargpmg (ipdtdzl

11posarcc§1¥a Hpsﬁrwvgﬂ ceﬁ)gar&)nlg) &G&E&Q&Mc Méj(l&fadl 11{0§Q§mor£ HMstrinoma,and
ranklin et al. Cancer Cell 5:317-3

islet Celle%%ﬁﬁsothqlf?@a PR IRRE | (BEluEnep ot AT %‘%ﬁp%‘%ﬁ%&’éﬂ?mmﬁ
melanonAKahd phiesplveryynbliaid edignaacicl/ Bloxr¢ pentidoiat exidalpRés-of @ich cancers include
squammgg: ﬁégche g qg{ﬂglla Jﬁlogp&ﬁ &QQJIX lllﬁl% 'cg}fger 1&2%&‘1;; ﬁf‘leﬁﬁ:@ﬁ fu%gedaycer non-

or 1 nst east 2- nore effectrvely) t
small celf jupgqapesyy pdgpPCpreiBunazy the h@% aﬂ& Isq“*’e‘}%i’ﬁiz‘é‘i‘m@@ﬁ pf the lungygancprof the
peritoneduz, QA cedlielr MO #0026k Stomhp cumier mEludixggaptodestinkih@ndeEpHicreatic cancer,

glioblastglgg Ices\Q 9ay cam%y opa%a JAQC@M’? Flngqelﬁaddg}%‘élnckpmpgb&a tﬁggcancer colon cancer,

omai n ¢l eavage na et . Cancer Res
rectal caeprr gorApial PAGH; 21@19r3.lstﬂalps R A RP R Y VA helRrd o PIRRRE Fidpeyor renal
cancer, ﬂﬂ@ta%rcﬁﬂérm[vhl(balbérmﬂyr&g caicdrep fc chibiRZma, biand&idoMa, pesie chng®ma,

testlcular %aﬁcer Qs%?hg%alﬁll cax%o t(ljnngxg 'é)% ] enbalLargy E'%E\%ng aﬂ(iiéadta d rfe@lg'c!agcléres in

Rl NS 0 extracel omai n,
Jihe tarny sffedt veepmaunt’] refans ¢p FaFoUng 92 dametiestye itoc?éils‘e?;;e ﬁltlﬁd;éq,ent Where

the diseadd is LB&@S ltheleBecE M MMOBX bR drugfrﬁliy'liﬁﬁdcé)mle @imtar dciiRer EHs-Reduce the tumor

o L R A R LS g B o o
(i.e., sloWERPmEPextent aad praforally sier) HMOBM R pSH ’@hlb'éléfp*i?@ie £ HimoherpYil; and/or

relieve tm eyeén@&ﬁ |of‘m@@§ﬁhﬁ§xﬂ!tﬁmﬁs{ a@o@ﬁl@@ Whtﬁﬁ%)sancér] ﬁ‘&ﬁa& E}&Jnt tRgdrdy may
ha

poven i AR G U BF PRI A PN OT BOOYE RS T LTty
extend pkdgtessiph fib{EREyivll, reeldt it ap obsgwdxqesonlsen(lrabﬁiag mpaxtjal lamnse, PR, or complete

responscoefd Qnadsl yve[aﬁéifrx@%@t%né BndRt ﬂ%‘i‘o@%@brﬂﬂcﬁé syfﬂf)to anc&UCh
as _domai ns Prefera aﬁ % t he alglft‘# %ﬁg + their cell
Bt ﬁﬁ%@rﬁﬁwweﬁ 585 FEBYE A Pty o et e a i e

surface.domai ns |, and 11l of HER2. A "growth inhibitory
qﬁgc%mer wm&&c\%zﬁﬁgs ég’e.{ lﬁﬂi regegfog ssonta Q'hi@h feQ g@ﬁffrﬁgﬂﬁﬁgher levels of a HER
onposi t of a cell

recePtOfe%ﬁ@é HER?. gt the criEReae pees’s ?waﬁéﬁ%wn@éWOUé?eﬂl Iihe gage tissue type.
Such ovyrb)lpre@slda fmal Be déhs‘dd)by gﬂiblh&phﬁcﬁﬁdh (grbgi‘{ﬂcféadeclﬂi’dnb:lnbtﬂfny)r @Genion. HER

receptor &y%ﬁgﬁssxon %e detﬁrmmed %In ! dflalg ﬁYFrg %gs %2)?(8% Pf evapugtfn% ?ng;egsgtﬁlcvels of

the HER] mﬁwbmrt:sem’tyn thy ema@ of nesl ke viage mvlsurphlatpchbmle@kasw | IHC)C ydprgatively,
or additiBhaf{ LESRdy MadiRlevals B FEREnRS nubBid RiSinRRRSE ). g. vBURbrescent in siru

asagent s that i nduce @ arrest and Mphase arrest

Cl assi cal M phase bl ockers include the vincas

(vincristine and vinbl astihé), taxanes, and topo Il

i nhi bitors such as doxorubicin, epirubicin,

daunor ubi cin, etoposide, and bl eomycin. Those agents

that arrest G| also spill over into S-phase arrest,

for exanpl e, DNA aI kyI atl ng agents such ‘as tarmX| fen
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entitled "Cell cycle regul ation, oncogenes, and

anti neopl asti c drugs" by Murakam et al. (WB Saunders:
W(Pla(iolﬁmd@bzphi a, 1995), especially p. 13. Exanpl BeT/082005/037471

"growth inhibitory" antibodies are those which bind to

hybrldltﬁag(lj%}p sée%ﬁhhégg&h%(g?@t&)ep fl 9%\?&9@1% Glgt!tkn% or polymerase chain

over expressin erre I nhi bitory HER?
reactiop (CRseliigyes; spaiebict! Uge BRPH2P P@(&iﬁ’c@ (516 583 2fs gy HER receptor
overexﬁx@Jsioﬁ by rﬁeaﬁ@ihé sh€dHntigeh €. d)HEB etk @lulat ddaRiniA0 A biddktal fluid such as serum

(see, e. 5b elga%aﬁg% éggiﬁggéﬁssuedhlalbe lgolég(ﬁ %&1/0&%9 f"sqp?tAgglolé) {981 éJ .S. Patent

yconcentr ation o
5,401,438 is3@d Mgrch?8, 19AR@ndSitstvealgk fiwtuholi Mdiod 137:JA 30518V e sl the
above éka’§s JR8s zfi‘f)ztzoefss XROSHERe BfthelskiBedDKrBins Lal dx8mflo otuh[ﬁay expose cells

ue
wioinJg 3G 0250 it 5 Rb PO PO e B B
radicadiesisnopoadd bimlingof e ahebaiy ko celiy it thapatipra tap he evaahahted, e.g. by external scanning
for radn)gcru@xltm @;1 Ql\é\fym %109§ﬁ£kgﬁ fr&ﬁja %l%[@ﬂ&lﬁl@ 'e@og;&f tf 1 Qﬁtibg

hunani zed var i ant nmurine nonoclonal antib (}/
4 Ssnve@elg a cangyr yBich Xgera! OVWP&F&HEA%WRM. £ ne Mhgh g not express
higher 8RO pirA4 lesels dfFIERD Rcaptor edmparadua@e&cm@gxs ediinEdhecseind tidealie.
a?& %ﬁc[kre&l{gaéln reﬁ%esgal {d 1@511@ Ak l?prMichs rsqgﬁ'ﬂacgrtt@thigﬂg} levels of that

ation of end op aS mc
ligand eoupriaeed) rompncer@frpuwfﬂaﬁé ﬁ%“%ft“?%ﬁtypeaﬁ‘&}" YRS AT U Faused by gene
amphfﬁﬁf@b Bﬁﬂenchéﬁs’ia ﬁdn&ﬁpt(oﬁ al tkaﬁﬂatﬂﬁ) Qptradpiessidaofithe $JER BRG] re@ bk determined

dlagnotv,thcali'l aLtXttan}ogrﬂqS/eléAgj the 115 ? err%g &S a(:1td hr?coﬁggltii) glle gleggc‘i:e\gph% ? qn a tumor

the c
biopsy®@eby varlqmg ﬁlamﬁlp@s}segs suﬁlhzgglﬁﬁg@d F(ﬁ-[ s%lg]pqnﬁ@tti(lgsg’CR or in vivo assays described
abovet ransl ocati on can be neasured by annexin bi ndi ng; DNA
ﬁ@gtﬁf‘% e} Eto:% nﬁ(e:nét]'nas pxseed Ee\{eam i %rs% supslia%gﬁqpat %ltfi ﬁrd der Illtgge function of
ucl chromati n condensati on a 911 131
cells ahd/cR Q4¥E9 t:l@trilcﬁiih of 8dlis. Dhe @yia ksuaénad t@yxclﬁlﬁy‘adioﬁﬂﬁ\&a@&)pbd’( CAET,

d cel l Preferably, the antibody which
> @?{L %8 osmtlgalSBémL B3r2@mia didacth isptes:sl bRLS), choeradvi@rdpeRic bgents, and

50 fold referabl about 5 to 50Q f
osins G PGP P-RBGU P T5DE-S0"Y B STRALEC AT BPERAREsE pimloiin
including malgn‘n@tsrami/m/armasmmqﬁnt reated cell in an annexin

bi . Qhé’ﬂg)th@x%ﬁe@% gél't NGa &%llca?l c(tnli]ﬁﬁndpu&@fl R t@Qtn?em df98Rerl Bxamples of
whi ch the anti

I nds. | es of bod|
chemofhgipruie 8RRy AL ek e odie s wg oriee <é£ﬁ@“”®>
alkyl sa@lédnhtes sichRRbus@fab, lilygehukEs. andl] [hpi)sfl'l’ematlmp@s 2 A s b@zqdhp}a carboquone,
meture[dﬁ;gl 8 ur!eﬁbgg Qﬁg&?ﬂ&&é@%ﬁd ljﬂéﬂ]l}@all'negg & 1&llﬁfng !dgtg?amgrg M}Qé}lcmelamme

anti er to _screen for
it P THE BT SR i TR Pt (speialy
bullat:Gin @Ebubdi@Gkich gela9sarhRitieimnattnot (@haboelSHMARDNOL®N beta-lapachone;
lapachE olc?%{neseg'e’tuhg d %c 9 %%gﬂh%@mbg thg:%lnﬂetf?g%% lee'g%ﬁgpaﬁ
(HYCAMTENG) llAantlcéqCﬁat:AM@WSA%@r Wﬁ@aw@@ﬁ% &C‘?P&P?Ctﬂ'ea“d 9-
armno&ﬁﬁ)foﬁhédﬁﬁ Cbr}o@tatﬂls&ﬂﬁ‘s&tlm ey (nfciilﬂinmtatlcbélﬁk)h, RimelSsin aad bibdesin

synthe]u? %o%xghﬁpgopﬁ)illotoxm tpﬂdolglgy n}cglglgftfn Lﬁomg)e &%ﬂé%ﬁcm? (%ﬁg%ga%ly cryptophycin
1 and G@Mophyvih Peafolesiptiprdndraiiypiol (inanding éhe syotheticpdlogyiea X3 Hidiand 6B 1-TM1);
eleuthdibHRE ﬁfcraﬁ%n,]a@zﬂ&iﬂc@ﬁ @Eng@ﬁﬁﬁ |nf&§ &1 muitzlrds%[ﬂcﬁl Al dﬂorambucﬂ

Frankl in etal Cel | 5311308 (20001 T |
o SYAoNERUTE. TR UG BT PABo Piaamine oride
hydrodiafigd, melpialahiibRR mbiohimphanbsteting pramrmbtudwozﬂomn(@ﬂ@@l@l_stard nitrosureas
such ag'%%@u?éainea{ﬁg)ro%%t@cﬁlt R Me l?d gme -lr-lmlﬁtm@ pa'ncl Qﬁ?ﬂdu&m@ | AA8tFotlcOsuch as the

ransmenpr ane omaln R2, d wthin Domain |V

enediygp anpifipies (eTgy calichaamising Speciaiy qab@aqﬂé%ﬂ G@RTEH] 2B fRichgmictipmel (s
e.g., A@% G@Jmtl&ll)@d Bagll, %;lﬂ$3n1%6 CIo98H dabiicil ingdiag Slgyensdit A; @S speramicin; as

e o BB S5 RE By 0L G AR L g
Lane (1988) can be perfor méét. Alternatively, epitope
mappi ng can be perforned to assess whet her the
anti body binds to the 4D5 epitope of HER2 (e.g. any
one or nore residues in the region from about residue
529 to about resi due 625 |ncI u3|ve of HER2) The
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domain of HER2 to which the 7C2 and/or 7F3 anti bodi es
(each deposited with the ATCC, see below) bind. To
wa eooepmobor anti bodi es which bind to the 7C2/ 7FGI/US2005/037471
epitope, a routine cross-blocking assay such as that
aclacmm%ﬁ?h@ rahtplggyc'mn afiidok PR RS ine '%lelm@x s %&Eé’rm%ﬁ‘ léﬁ‘LiblCpollrgunomy01n

ri ng Harbor Laborat or vid
carinop g OAR e BBy Sk f&f%t&tcr“v%dwgg Brt 'oa%fﬂ“cme
doxorubifi ipdlwihg ORI AN Y OBNE, ewipidint-doxeabiail | cymbmatpbbdlimerdotdabicin, 2-pyrrolino-
doxorum@lﬁtdo?o‘?l‘i’[){cuﬁllél%ﬁ%s&ﬁe &}a&oz GxaEs), ﬁ@k&nﬁpﬁa&&bﬁﬁ%dﬁ oMY OCET®),

one or no fresidu.es I'n he regi on from about
peclylaiod dpgsefl dgprupign MYW@@%F@WSXOWFEPEPHW% ERE iRy idarubicin,
marcellofn@di g hStof @i Q.Tcifl astrlﬂﬁfr@@ﬁ(l trh}QoﬂhérﬁEd dRNMog ARy, OpVoylyéiad, paplomycin,
event at ve.ne

potﬁromlycuég uromycin, due am%cllnr, reoao u 1c1n lﬁep{' ﬁlgr?n jstrrcl,%ta oecgn &Eergld utbgr‘lt?rgéx zinostatin,

se as
zorubicity; hyiswetibalitggshabias mﬁ@ﬁéxaseem@tqbge f@%@bt?éﬁffébfm@%ﬁ@

capec1tal§nhﬁXE]§@)]b§@)t anlé ot*ﬂﬁ)m; raf@4- ﬁ&trdﬁ%&?ﬁ@%d"@%ﬁmﬂ@@@s such as denopterm
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L N R T e S SR T
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LA N N N A
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elformth[ngte'llfaﬁlg{xrﬁl%gtgtg@oglué@ Qlﬁﬁﬂ?‘m(rﬁtg] (ﬁl/ch'&lyﬁ}ga 1érﬂ9§1afoﬁlgmn@Bgywns1n01ds
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such s Y HE RS AP PP BT B eSOt PoHBR B =S er gemeselt
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2,22 trecmrﬁme@gla@me éreréﬁhqe%m%: eprsciplydy %ﬁa@n@affﬁﬁﬂmé regfip Aaadaagydine);
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from formfn[g %cir lg‘%leg m%ltugng% xﬁxtlb Sst:;mle K%LB% ev ricrls‘? QQ c(b%b'VfN@fQ&%Eme

ancer ancer
(BLDISRE R DEHNE dishvinomsihine (NA VB R SMbctonsriden 6P Kiroafamides gligrpntrone:
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feccancer
bisphospthpryategsugh salderte (fvep@mple ROAEEDS® AEOSTARP). etidronitn GHRROCAL®), NE-

58005, zB@&}bh@ac%@r&samoﬂmmﬁb)Cauénadbna@sﬁ(ﬁ@ﬁ{MAmma&mhte (AREDIA®),

ansonERREL g B S Ao B Al B ) A9 830158 e

analog); amisem®eligbnudéotides drattigulatyftwed thay hibiy exprechicrefszencs m sighding pathways

1mphcat&% LA ce\!ll\v[}ﬁﬁlﬁraﬁ(ghe suglll %e@ﬁ%adlﬁe ?ﬁ@glﬁﬁa; rah ek 8¢ Eﬂldéﬁnal growth
amount _of the dr nmay reduce the nunbe canc

r of
fctor reQRgOF GEOF IR HE ' GHBRA GO Vo )2 2 ey Vi grample
ALLOVEOTR@evatcirial L EAIVECDING et dde) and TAE® cadiies ropoBbrherase 1 inhibitor (e.g.,

LURTO‘T?(EAILI@’ Mng gé%%ﬁ’ﬁ&@@'ﬁ%ﬂ 906?ér ﬁéw gﬁf su- 1(15@5 (Pfizer); perifosine,

0 so xtent an er a
bcggem%(VELCADE@)
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COX-2 ribiggs fess pelpcoxibrpn ptppicoxibl laot%%w lebz‘%l@h@ g %’
CCL- 779afi§i{aﬂllib (REI5TBVRafdnd, mmoa%t £1hibidd SucPis dSHthﬁrsﬂf sollii@ (GENASENSE®)
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result in an objective response (incl udi ng a partial
response, PR, or conplete response, CR), increase
overal | survival time, and?dr inprove one or nore
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conprising cells which have HER2 protei n present at
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HER recept or | s one whi ch has SI gnl f| cant 'y h| gher
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Such overexpression may be caused by gene
anplification or by increased transcription or

wo caadhavs on. HER receptor overexpressi on may BPET/US2005/037471
determined in a diagnostic or prognostic assay by
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developnent of bl ood vessels. The anti-angi ogenic
factor may, for instance, ?e a small nol ecul e or

anti body that binds to a & owm h factor or growh
factor receptor involved in pronoting angi ogenesis.
The preferred anti angi ogenic factor herein is an
anti body that binds to Vascul ar Endothelial G owth
Factor (VEGF) such as. BevaC|zunab (AVASTIN(r)) The
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human growt h hornone, and bovi ne growt h hornone;
par at hyroi d hornone; thyroxine; insulin; proinsulin;
WO e00ai4998 pr or el axi n; gl ycopr ot ei n hor nones suBtT/AS2005/037471
follicle stimlating hornone (FSH), thyroid
hé prebaddintiganied TMemgrESHH7v @Rekidbld light Bé biA geqh@ikcsrone

M

TLTISSEQRADFATH ¥HAQWEFNFHIFGRPTIRVEIKRHFEDI Nngbds ubst ance; nouse
gRINeH Pl aib R &Sy Qflafts@fler@pt i de; i nhibin; activin;

vascul ar _endot hel
mvor g s R SE PO o b LG9 Bipaars akkon
FTIS VDKIGRNBL Y )Nl S IRAEDGA B G A R UE ¥ BENS YW BB WIQQG1g. VGIVE M SEQ ID No. 29).
f“ﬂ'l%lte Qt{e%urglzzl;l%@%Hﬁ %Jﬂtllﬁﬁ)i Jg:fnéé quclb&g:’t Hay 'c&'ﬁEsté {ﬂe iléhlﬁ&am amino
fact or -1 erythropoietin
acid Seq‘t?%‘teem nductive factors; interferons such as

DIQMTQ$HSSL§/€W]]DRBJTIT¢RAS8$T€BY—I\@IWYQQKBGKAH{BLITUIAHSNDQSG\@RSRBS(SSGSGTDF

TLTISS]Q@ED%%%'Z’?t QQ@%@?@HEB %}.&%@PPS&EQLKSGTASVVCLLNNFYPR
EAKVQ&@WNWIG@S@%WW@DémTYM BT SKRPHEKHKEHA GG SSPYTKSEN
RGEC(SEQI'D,NOB&})J& | L-2, L-3, IL-4, IL-5, IL-6, IL-7, IL-8,
IL II IL 1 necr03|s factor
and tﬁe’ heavy.f Bence 0 gE@P%Hm%g

er po "ypeptide factors
EVQLVEWQ’IGN Qf@CLSLFLSﬁ#’erS@iYﬂ'FT SRV VRRAPGRGIIE WY GAd ¥ BFNGDTHEVQKFKGR

FTISVDKS KRTICYIl QNN SR AEDG h VS8 ARV 01 @Sy Vi v iri Qv TS8 B A SBEGPS VFPLAP

T T M S ——

NVNHKPRSTIEYD KD GRKSARKTHTCRPCPAPRRIIGHPS HFL IS PIS KDEEMESRTPEVTCVVVDVSHE
Dpavmevbcat{rmnm@p@mm@ﬁm@éwmﬁ@ﬁfm@hbxgﬁmmﬁﬁm&pmm

scchpSieh PR AN A9 SOl RS pagrmevupsoosrr

LYSKLEGPRARVEQQGN GSCS¥MEEARBSHY TQRSLSBFPGUSEGHTD Md. 7hhe
@Bgth&’ gg%rrem%%qzeg Brrf Qlt:l@(ld%’ %ﬂg@lms Zﬁ’fVS ! lh@trﬁ@l Eghz H(glﬁa@rﬁe?uence:

er ab east abou % enti.al
Do LRIt R S e LSRR AL ApsNT e S Rkag ascor

TLTISSHDPHIFM‘YYGQQWAFSB%HGQGMN@HIR GEQahNobiG)y, based on

tdﬁgﬂhvmlv&l%le QJaV}IJ&%a&QJM% tion. A "B-cell surface

surface anti " herein i.s an
EVQLV%W‘P%W%@&FB%%%%S&H TEhe Y XE@AB?K%L%WXéiﬁIYFﬁ%‘FAE%WQKFKGR
FTISVDESKNEL (JaMNSIRAED TAN YAGAR TUTYS YIaW Y B IRG QGBS S (SEQ ID No. 74).
Ry e B s A8, R Ll 05 AT Rty in amino
acid sequepsey  CD73, CD74, CDw75, CDwr6, CD77, CDwr78, CD79a,
DIQMTQMDSAS@M,V’I@Q&]ASSW@MLMV@MGSGSGTDF

10 0 O P R il

EAKY QREFEINALQSCNSRE WK%T??&I&BLTW%E@@%V@P@?LSSPVTKSFN
RGEC (dewmysslke)y OQther B-cell surface markers include RP105,

Fc LA DOB, CXCR5, FCER2,
é’@#‘ﬁf“’y B °zf‘°‘d§‘?_q8ﬁi%°£$%§ “%Hﬁé T RTA2, ATWD578,
EVQLVF&@F@JVQWLRLWYTB@WMWRQGQQ@LEWW@@YB@NGATSYNQKFKGR

FTISVDRYKNRCE RN S ARDITAR R EAR UV T ST @ K BSVWRRS @IV TS SASTKGPSVFPLA

PSSKSTE&%TEA@%@\?@%gﬁs%ﬁﬁﬁmﬁvﬁiﬁm&%iﬂgﬁﬁsi&&%S%WTQTYI

CNVNHEGS NIV BKKIVERNSCBKTHI CRPCRAPELTGORS CFIBPER PKOTLNIRR TPEVICVVVDVSH
EDPEv@@Kr?{/ﬁé%%@%kﬁ%b?ﬁﬁﬁﬁ%@\hﬁh@b%vméKEPE%t@K%NAALPAPIAA

TISKAI@HBBEQVHHW@F%@W%{S@E%%@%Y%B%YW FSNEQRENDY RTERRELDSDGS
FFLYSKIVDESRWaiQavest snvitamnd oS 8 spel $sQfiv o gr i pher al

bl ood or |ynphoid organs. CD20 is present on both

normal B cells as well as gzallgnant B cells, but is

not expressed on stem cell O her nanes for CD20 in

the literature include "B-I|ynphocyte-restricted

antigen" and "Bp35". The CD20 antigen is described in

Clark et al. Proc. Natl Acad. ScL (USA) 82:1766

(1985), for exanpl e. Purely for the purposes. her ei n,

N Y a1




by reference. Exanples of humani zed 2H7 anti bodi es
herein include the variants described in WO2004/ 0563

wda 2006ak908 expressly incorporated herein by refRPCEIS®)5/037471
as well as other variants, including, but not limted

At OB-Z2H7 aignatkl7 Viddein AWT0A4s3, noREHb¥ekins 2biwSfn (RHLY lné-ludmg low

grade/folhc%i_wvl\lﬂl;_lg sgaW}\:r?phociyh }_%XlN?fﬁ m% dm&cﬁ?;gga% Enl cﬁﬂé? NH%t mtermelalate grade

amanr ze
diffuse NHpp bigh grggy, immigpoblasticiNGhs highf grade I}tg}ph@lagtlc@fHL hlglhgaqe @mqllg‘wi ﬁlgaved cell

NHL, bul@Rdﬁ@a@& ENBES ‘m&RR dofl HRAMBAC %IB@\%&%\ASYMhWr 8idN Whldenstrom’s
Macroglob\gﬁleéma i%lbémla %Sill?%ﬂlﬁ agl% ld%nﬂl&)gla%l‘e ?eg%%pal ﬁ[ig?hrggtc Pl?_r}p&ocytlc leukemia

(CLL), HaitBApll 1e@BRid Brdswrpuie nmlo@@wmmamﬁ witkqtiet herdtdlagicSnaignafvies.  Such
mahgnanméssﬁgl lBeQreN@d wi@ge)nubofdﬁg dn%&élf@!nﬁst §E:@ slu@acmarkég SL(CE'ﬁ&DZ%SA)
sequence of
Tl&e@tjﬁ ﬂﬂﬁ Hki gl &Y' E@l@ﬁﬁSoerj@ u\i\ifd&kleﬂnnre%rsltﬁ a Elm@eﬁ oﬂthe lymphatic

system oth%rsgsgn II—Bd%Q éb&%& n&lg aalg ggﬂgfmws%(%ﬁw \I\§‘| 1shed ﬁom non-

Hodgkin’s bg(rmhowéssqyttlpemqesglcq of Rde S@rnbyrgwl@pn Iﬂpdglgﬁ 8l lymplgomgs aaxd fhe absence of said
cells in norpEﬁ)HélanQlyﬂlleq‘ma§ Bxamples BEEQ-HdAg Rl s lyhBhomal chor@é@&ﬂly&heﬁ&@ as used
herein incluldie%nagll}or g1la16 viou’gdr: bégdeeﬁtgf%\% 21% SHtl;lmny orcn:':Ds%llec? 13 lrfi”leg(% FZg ﬁaln Qxﬁ? ogast ar pathologist) in
accordance\wyith glpisiicatiom yehymds kagrenvin ithe agewg}eﬁél@sllevgqgl(ﬁpr@gan -American Lymphoma

(REAL) scB&S hadsdrdbd 4 doe Ahmmlﬁl@am %ﬁ&&@f&{a@hﬂ»% Vadtor HABMANG and

sl 0 ERRLD, KBRS, USRI i 2B 0L e
specific exgmblgy welpde} bt ae\ipl linkiled toSelpai sOVBCROUHIQ 568 life (ommaNHL Stage
IV NH@t caéraothe&taye r%8tahaREE, 5}@&}% raelgﬂng{abmgay 1RRerdiP 1aREH 1§ BphBma, small

lymphocytlf:ra&ranBléo @)gtl} Ermp aé@c 16 !ari?lg@;}%jr PEY ng)aﬁt)cgtéc {q'g%?n\? é'mdlor small
lymphocytis e qureghoma, alﬁdcew alvrplamhoc;mn slyapitomae giiomecytdop - andir elfysphogldsmacytic
lymphoma, SHQ&%HE&E B SHCPmEH kb, ngémc %{Eplléll z%ﬁé lyhBﬁor&éaE)Jﬁ%thﬁ AEAMY zone -

omal n seguence O , aS shown 1IN
MALT ly“ﬁ?lﬁ)maigﬁ)a] IS LRRTAL: Wﬁ"oboﬂ“? ha(’:rérfﬁlll Fegll‘eﬂ’ﬁ‘ PREGE PTG rgr plasma cell
myeloma, loivg btaddifoliaular 1geehusn OgerobdiSEg)adeHolNimlar EIHL( mhifile celSlymplowa, follicle

center lymﬁ}{bnﬁl (ﬁ]lllc;.ll%) mtePMéhlth F(Q&t dﬁ‘ﬁﬂcai\lfﬁf &fﬁ@faﬂgt? E%elpgﬁaﬁha rgl@é;rgsswe NHL
am no_acid substitution(s) t pOSItIOﬂS

(nclading 35ga551g g BEQRIL RCEER-OP RSB, NEHNGH TShreeh Rl p gty
autologous st eddll texndpamyondpringarynmainciiaEage BrEl emplivina @riadiy @fusion lymphoma,

high grade M?B&bﬁa%é 19, & ﬁh% &9&&{0&%&1&\1@?‘ rﬁ%ﬂdg/ AL sl noBe1éh edl\@lg!:ﬂHL bulky

e varla omal n. Pre era
disease NEYf 4y Buriit'y %@Wﬂwreawsqr freaRheral ﬁt"Flb‘éi'éiE/h"E‘&ﬁ‘f‘pleP‘?F‘ﬁg“‘{"?ﬁ ymphoria, adui
T-cell lymphicgatand/béieukedia) Teell@bdoslc Begheniaskaidia SEQ prRlyheiacytib Bul@ia, large

' S
granular ly%gpho%@g l%lﬁ%}{lx rﬁyggém fK %# < ;énr%%){é e%@ﬂsgﬁc?oczﬁg 4 )grfﬁw)g'g%at!u%l g’ﬂer/T—ceH
(nasal type) slymehosiaj eieralsty CeseFredichinphomheheptiesp i i -cple iyaphpm?ayubcutaneous
panniculiti Likd MREl HAPRYmaS ﬁmla(fcudnﬁ@ﬁi lyﬂp}%nﬁsf‘fhﬁhﬁlasﬁs oo SobID @tnpﬁouia J ®Biocentric
lymphoma,lo L}gttesl'gvﬁlgr% S? h\émphoma pelrlg eld'l? eélt Bt%tc tolgloernwsl’seasp%dﬁw?&j Clymp%oma and
angioimmupgblpstic dresll p@ghon®33, and 334, preferably S298A, E333A,

and K334A, using Eu nunberi ng of heavy chain residues.

Ange Quigimuping dlisgise”s hirelings. @ glisease, O SEwfler apipss from ang, girsfed against an
individual’¢ bes @issaest dr b@d—s@&gﬂ&i@t mnﬂqstau@eh@dof braasltingdvadition therefrom. Examples
of automrr%&ﬁ@ gkéatséétolr ngoréieps ihdl b‘a arreerg)lt Rrpltetd Q@&rthhﬁ'mlrhgﬁ{l%ﬁmg itis, u;uvemle -onset

or serum a su
rheumatoidzprthrifig awaﬁlﬁg\lﬁ rPS%%q qr%ﬁ 34!3 anky@ﬂ’aﬂfp%@ﬂm@snﬁwamsé@mam@ dncluding
atopic  dkinddat, enbhrblﬁc 61d13§a?h1@56ﬁicanaf’r aﬁilﬁhngl’-\nyhr@ﬁc t hthSﬁ?nmune urticaria,
rpse

polymyosms?éer aRo lﬂnBt x1c epldermrl nec S scleroder a( nclut? ing sys{'n emic scleroderma)
gHEUBSt Tt U FhEPCFedion  Phat

sclerosis such as progressive systermc scler031s 1nﬂammatory bowel disease (IBD) (for example, Crohn's
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i ncreases CDC activity, for exanple, conprising at

| east a substitution at position 326, preferably K326A
W@r00KB20V¥ See al so US Patent No. 6,528, 624B 1PCT/US2005/037471

(I dusogie et al.). Sonme preferred humani zed 2H7

disease, %&Eﬂat&@t L@, oS8 eC AR &b Obdwle di‘é@Eej) a&]o@erﬂni @grenosum, erythema
donai n abl e heav '

nodosurrbfm% EBSIR%C oE@gluF r?E’Fﬁ%ﬂ“%gfefP}%%’ dlistrf;srs] syn?rowe f%gg;tgg?«iuﬂ respiratory
distress syufrsiné (ARDONweningian e mpdgedodisepic syph as @mphylaxaruld flirpge and atopic
rhinitis, &19 11|_t1§§uagas§a§ﬁ%§§e"i\t§ leﬁ‘c ﬁiysy uvqgigﬁ' aﬂtoyx‘ﬁn‘ilme é’\le}tl@ rcé“tlk Qidh as microscopic

; D56A a : OaR:
colitis a‘idrFO‘é’E@"FSESON& g‘?‘@‘“/’d‘l‘\"d‘qﬁ“‘%}%@\ﬁﬁl‘% ¥ Fﬁﬂ?ra‘a’a?rﬁ?’rﬁmw‘i‘%ﬁwus nephropathy),
idiopathia lnfe @bratob OGN MBetibian@is HO2Aati @ IGNVRZRGNNeclBS82 Aypd InnSEQe [Dand rapidly
progressBlg GNzaeéle é cﬁ}dltlgrgt zﬁ?eré/ 9{6!1(,%@}1 %cz@ Q\Q{hn?ah@dn& (91fs m%«l!)_%}{é dl@ﬁlgsﬁt%n of T cells

as a pot ential source O
and chragic alﬁia;np)gtyryéﬁs@oqs§ QW@PWOSEO%WWW YSeRERits e EoFyEr adhes1on deficiency,

systemlcSlL\khhS Eﬂyﬂlb&ﬁa{t&ﬂs (SLB) au(ihl.lamﬂfatﬁr)éoﬂsf SIH) B%adﬁ&rdu@hb%usplﬂ@fs @fytheatosus, lupus
e invention

(1nclud1n\s7v nep?lrl 18, cer tbr1t1 é%pdmg"mz 'gf?lvlie dxscdld ap)geC{a? éuvenble onset?g){ B do a];)etes mellitus,

ant &0
mcludqu@@n pedinghpoyed @ﬂl@@pme’éztus ﬂﬁ@b@mgmt 9nenh diaestes aptfitye(Tares THdiabetes),

multlpless%'lb@;lé t(MS)' QOB ad Eﬁtno—@f)tﬁaﬂ el eahed rbdﬁortsaeas%@ﬂk@ v@cﬁ'a@tﬂé and delayed
ss oth varl a W

hypersertslﬂgtysrg%te ﬁﬁ){tcﬁ%nﬁtglaﬁé izyr?q(ﬂngciyte(sjftul{ﬂc%losm‘gxaécr?b Séﬁ, §ranu|10m|g%\sllse including
lymphorhdmlrhmm@dla@w VWrrenbGdgratvbomiawit, S@neulgytefie veseditih (inpbuding dadge vessel

vasculiti€ Wchﬁl 51g§1gc§gla2mé%ln§uc\éalﬁdl %m]tazeil '(ﬁalﬂl A BdtdRiti S CALHRIAE issel vasculitis
o I Tu%Rr'?c\)dosg')v%M%Ps?sgéchEl&Lotlzmg vasculitis, and

ANCA-ﬁ@ﬁNSSt@EBFA%W@@@WPS'FF@qﬁﬁKVE*yKROI@@E@D [BemjOral @@)itis, aplastic

ancmla @anbg EUS%JV@ al\{eﬁﬁal BMI@OH@ wxfald %&anh '\/l_&xu?@ Ql{t“ﬁlla or lmmune hemo th anemla
GCSLRLSCAASGYTETSYN YPG

1ncludm ¢ anexnia (AIHA), pernicious anemia, pure red cell aplasia (PRCA) Factor VIII

deficiendy | heB\PIKGKAT burdi @it RAKECHAMY YDARNNMN. WF Wé@é@;ﬁtdWﬁ\gSeukocyte
d1apedes§ &I@ggﬂlugneh@y dg’g‘hersv}ﬁﬁ{qﬁe E&% Hjﬁgﬁsr%(ﬂ&ﬁje aﬁﬂtﬁﬁ'}t éotﬁfagy mediated

IS an Intact anti b y It mary rrse
dlseasescaﬁ%g]ﬁmarmahgas%{%epbwng@a@%@gase antl pho olipid antlbody syn rome, allergic neuritis,

Bechet's[oF QMEEISRSGES ATIERERNT byh@IRASIBIIDAMY QU idFom Adhud's syndrome, Sjogren's
syndron@%%@? ﬁ?@ hﬁ%g _IS_lll__Ch as e}x(n\l}hlémd bullous Sg}amlphléus émcludmlé vulgaris,

foliaceussamd pgpplpys Npyeygppsrnbrane pemphigoid), autoimmune polyendocrmopathles, Relters disease,
immune E&W@WLW&WWKBSE\@bSﬁfEbrﬁbaﬁﬁ’eQ\D}(El\/CHMeGGEuropathy,
thrombov-{%% §§P¥€§§ §'oga§(ﬁq Jn E%Q p?%)ltﬁb 7 deésﬂg)?e) hﬁa}{é{ng thrombotic

m no ence of

tmmboam%em@mg_m@mm@rmwwwmwg&mpwgilopathlc

thromboE@Ir&Y ) including chronic or acute ITP, autoimmune disease of the testls and ovary

(mcludn)&

mcludm@g&tébﬁ%é?év&éY oopEoAn%D, prlmar}cr:'/_}1ypothyrouﬁ\llsS yp«l)jparah 1sm, autmmmune

endocring YSFSEI Gy KINE REP\AT \ASIpNSEAE TIOHI- P Qdgaidis| (Bghimoto’s
thyrmdlt\MNP Saowb- %Qﬁms Gautoimmune thyroid disease, 1d10pathlc hypothyroidism, Addlson s disease,

Grave's Qﬁgm%&@g&g riéges siwgag?nenﬁﬁg 1%0 yglan u'?aLr I:S}E)rll:()iié)mes or ponglandular

endocringhahy/ FERESQYNSTRWSIYET P HSINAEINGHIENIKEs such as

Lambertré\({éh\' Eﬁ‘? IcE Jirome or_Eaton-Lambert syndrome, stiff-man or stiff-person syndrome,
REP LPPSREEMTK| SLTCLVKGFYPSDI AVEWES EN
encepha}?p(xeﬁmyﬁfbfglj&;?encephalomyehtls, myasthenia gravis, cerebellar degeneration, limbic and/or

bralnsteh¥ﬁ@hﬁMﬁK&EWWbﬂ-W@£ShﬁcSR@ s¢BE@eOMS), and sensory
neuropatz%)Sheé?ﬁQnog E@Eﬁvéi%&&m%qmg lﬂ%}ﬂ{}_l‘ ZE@ nﬁ %Hs' ng q(y he atltis chronic active

I Ses varil a In se uen

hepatitispoy WF@PSQEQAWWPW@ME@SVW@W@@WMPMWPSNMM (non-
uansplawms@ﬁﬁ@-@g syndrome, Berger’s disease (IgA nephropathy), primary biliary cirrhosis,
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TLTI SSLQPEDFATYYCQQMNFNPPTFGQGTKVEI KR (SEQ I D NO. 73)
and 2H7v5 11 vari abl e heavy domai n sequence:

WENQNESBEE VQPGGSLRLSCAASGYTFTS PCT/US2005/037471
YNVHWRQAPGKGLEW/GAI YPGNGATSYNQKFKGR

celiac spriel @M%M@%M&%EQFAWSY&MW&W AfGylotrophic
lateral S%ﬁésfég‘ogagy I L'l\thng s 211 eaé{e\? cgrorfarygaé‘t h ug{saetase augmm%ul;rr%:‘?nn%r eai %sease (AIED); or

S an-in
autoimmjuiegy h¢ariggh ddsp mcmyusamyg]clg@q ywdreme (OMS), polychondritis such as refractory

olychondri L R PhbAcancerous
polychofdti @/ERFS gﬁ\é@%\[ﬁ@@%@%ﬁv&% EMW LA Rk KRLIEXA

ImphoopEH, SOPEPE BT PRI TTRYE RIS TSP spesciae - bnien
monocldSDGRABYIAGY LANNFEYIRR [onal garnmopathy ©f undetermined significance, MGUS), peripheral
neuropa%@W\%ﬁ&ﬁ@é%&g@?§%¥§g§%ﬁﬁg arrhythmla muscular
disorderp, edgafiesty wav%e%mqﬁadlﬁeway%%qnﬁeﬁe@n ppadhice) qf ?\l&NssauﬂaP inflammatory

myopatfﬁ\/@;av&imé W%W&ﬁ%mwmmly R@oimmune
e O il RRES R PR SR st st

preseml@nngggﬂwgwﬁ Rressler's syndrome, alopeeia arcata, CREST syndrome (calcinosis,
Raynaud3Sheadmtabnl AQbftateMKIBYdmBHRY, T VRYBEREAHLy ]| KXY HERRAM LIS Gha¥Slaid  female

i Y U RO, ORGP Pt ey g tcss, shoumati
fever, reiDELt NP SEPPEYRCNUDSHema muliiforme, post-cardiotomy syndrome, Cushing's syndrome,

bird- fan@%ﬁ%FMW%m%BfﬁPRE&)Q\{%EM&VHT%WW@MKQKN&SUHal

AP
ung o SRR PSR S o PR n s>

aspergilihify KJamipiehd_BBE8e, Caplan's syndrome, dengue, endocarditis, endomyocardial fibrosis,

endophtEaErlnXsS@yT\é%WW W&ﬁn@ﬂ%@%@ Sgcgln()pcéﬁ@ foddtis, Shulman's

syndrorl],?olf,?ltq/_b%gck?w gariea%}%rﬁw J s%% anE on1c§8${?glh:gtgg)fz}§ww cyclitis, or Fuch's cyclitis,
Henoch@etadeih f @lrbirg ulbamasNHmusadeficiendyy nwinsc yHI®  (i8kgtioMHlechovirus  infection,
cardlomklcrﬂ)gt% m&ﬁ&% dgée@éj Eértf&llrlxs 19@&1@1{ 20blHa virﬁht 1%%5“ ];@;t—%acgﬁlﬁgﬁ syndromes,

use NHL, high grade i munobl ast ic NHL hi
°°“g6“‘PVH‘ES’H?3’Bfe%I§’P {RESRHE 2 g RGP R SRy B G eGP ponsdlfir,
Sydenhdththoxba,l Ipksy-stebpoere ndyghlitis, teonibbaangites| dbitbrynypthpno@xicosis, tabes dorsalis, and
glantce% {aat ed | ynphoma, and Wl denstronis
Crog obuI inem a; |eukem a, including acute

| BheTtad? In@Sdsis EacloLradeptot s’nipe(rﬂalniLy) oor CHINB féc€ptdr yupptimaly T hegein refers to
receptorl glg kegﬁeg'%%(l %)c%to mEnZ{he an rlél{ﬁruh g?éthIng ﬂgfeqmeﬁajs fre Type
transmeppiFiegeraeT B 0“8%‘PPT‘?1€é(FtFlg‘th EPES! SPRIPIBED e s lrcpmain. The
TNF rec@ftbrisiiRdings ndhy bt su&gﬁHJdSﬁto B> cieddh rewfofsaasddmnk@pt&s and (3)

signaling Nﬁgtprs%ha%%( deaah (Eoma}nse r”ﬂ?e 5] tﬂ reccﬁtgrs contsam n¥ Hlp p&??ﬁsngg or intracellular

erein,
region g|° gmﬂ;ldamue » iy 3 region OIISIQ‘B‘PDCP Whlph %ﬁtgktiavﬁdsce |S¥W®Wﬁ§eu which can result in
apoptosts@cie knbkktisn df ¥&¥RR %&H@§ '1@1@ r’tle&@l?&élﬂlo{sy Jabiea h&ibhdd @dihSbi84h and are

incapstiyg SR s RO AP RO T S EC 8 fge i
include Eipere NewosgFagai aiphe EINFsalphm), Froner Mdgks Frckor- bgmf? HBﬁ'as or lymphotoxin),
CD30 hgas@ 'Bﬂz‘? feafd, gﬁ@@nm Bl 11§anh VAU 2 T[%ﬁd Qﬁ[b%q ﬁﬁ%ﬁ&k r&¥reli B85 Fas
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sequenlcé/ 1&91B&W any%@ﬁlt@%gdvg selqéerngzg ﬁﬁldéﬁnltlxm&ﬁgasses substltutlonal variants of
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carra, 1nc ngcronlcauommneurlc
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human€ UApai20Ra¢ £ or Iﬁﬁyllid'eﬁ@igéﬁoﬁbly RPBRYLO PR Saturdlig um;aﬁeny & human tissue
hneagegj o? fen:gysbes [;re[‘]sg{agh rec mgnlf:I or %,utf-e%c gn]etﬁ(pdg dg aﬁVe secﬁlence Apo-2L receptor”
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raneopl astic anes, .1 ncl udi ng neurol ogi c
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preseni |l e denenti a, denyelinating diseases, Dressler's
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F’v caa%)iyttlle anFUChoevF zcth lelar? rbgrlllyci)m%s ﬁague)ié)élca?l an?pgohtzgs If %gc%;?)rotel% and
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crency vi rus ectlon,
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C he TN e
s GBS B SBo e i e SEPER e B2
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faCtorSEQ%résMoéch&? SHFrad GiGSFiperievips (Fahes Lk Yy it P d-5. L6,
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S, Hact et b r
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the Edﬁ&é‘c&;ﬂ&rt BEI2AHERS or RER e phepior; BTchBIFkfce afitigp, sBchBsIADZ0 or BR3; a member of
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i nterchangeably to refer to a pol ypepti de sequence
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resi dues 91-281, inclusive, residues 41-281,
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transmefBi¥he BB1cQMLREI6 s dihs thb BariBbde. esum&hﬂaﬁ béiﬁnﬁ:& GUeNCR IS Rt (e.g.
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cancer cg‘ﬂ}ngsh grézhag Baéi g@g’i%& eﬁg rtr&?nsfofg%i(b# recomlﬁ%a’nt ¢ qu[cijq?\%xpress the
transmerdbrip mokguld) @theC@Tienpemd T@@@‘lﬂ.fﬁ@lﬁfﬂbﬂﬂ&?@?ﬁﬂﬂ%ﬁﬁ@@ fea gy stagparent to
those in Rk aY@ri ants are biologically active and have at |east
about 80% am no acid sequence identity, or at |east
FdduS0HfSFHRA @mbedi¢scheHIER 2)antigon todt uded fos pro@bGdm QGG may be, e.g., a
soluble tg%n ot th% %}@ace(ﬂ(llaxgc%rﬂ%xﬁ g Q)?a ﬂ)ogtﬁ)ﬂ welteXf &\,/Mn{aﬁmgw d@8fed letoExh e

ove sequences. finition enconp
Alternatiyefp s¢lls X B iER? 8t th%w% sugffee oo NPH- PT39°5‘1Po“aP%fPfRRﬁ? &xpvegexpress HER;
or a cardin@@s tell GiRksuct as SK BRAEdellsy e SR cOBkiFCHIOBVAS 543 8H 8D 18608 (1 9DYY) can be
used to Ilgék%m&ﬁgno acid such as an al ani ne residue. The

Yet Ion al so enconpasses a native sequence Apo-2

| i gangi)i solyahedbrfraamoans Apo-2 |igand source or

prepared by reconbi nant and/or synthetic nmethods. The

Apwogonpliagtibadiesae dbiaimed fropearopwation pichiyeiinlly kpmogemeous antibodies, Le.,
the 1nd1&ﬁla])é@tﬁ3@&1és@@1§pr{7\% fhe 8@)@1&1&1 aRSdeMRAL agd/J)ri bR sffe eftBpd-except for

s 5 B35 b RO o5 ol S R ot
mdlcatespbémhargdnfe df tﬁeudnybozﬁzas n$I9Pg a WRIuEIot @@%ezanﬁbﬂélei?- shed January
2001, W02/ 09755 published Febryary 7, 2002, .
oy KA the PRICIORE appselca R e 1986 hybé‘ﬂ%fnatﬁfl%%‘?d afagbed by
Kohler dN@l., NGty /3,303 6:99551978)5 tranthy Belpida by igcaz®inai 000, meftiods (LEB (FateatN®.
4,816,56\22,6(:' to refer generally to forms of the Apo-2 Iigand
i ch include nmononer, dinmer, trinmer, hexaner or hight
@h thg RY¥EdonfaGictiBd, @ fnotish €r m& jpp@fiatetist arkndl, snehvb erabmgeroif immunized as

heremabove (Q%CH%% Itodenglglﬁhxﬁ%gﬁes tﬁat %[od&g 01I 39e %bkgﬁp\?ﬂg é’mtﬁ)gﬂ&etﬁhq il

AN L RN A
Lymphok:j’t@@[&d arle ﬁﬁ@]ﬂﬁlﬁhrmyelblﬂﬁécuﬁtﬁﬁlg b hﬁaﬂleﬁﬁﬁ@ta@é’nﬁ siick isgidlthylefie Elficol, to
form a }?’II}]I']%OWH ?ée dmﬁ’t ano?onal qnpﬁ%ze%rmczples iezc}{ I;S_‘rlézc zrc]'g é&%%%ﬁ%%&gﬁguc Press,
1986)). (Pan et al, Science, 276 111-113 (1997); see also
\é'?%{bgﬁ)glg% :flbls ['Q%Q% gré gel‘e e@%?d@%%%@l}{%&%ﬁu tug%neﬂgémm that preferably
containsloe€c @ miver: sul%tanCZO‘Bﬂ inhit$ the gbB B, of shivvivabef e cinfised petern BBy @G ells. For
example%?th@ gaé’ré&a'l &%oﬂa%@lﬁ@zgk ﬁ@ E;QQ{?J hygoxalglg%a%%b&é@o@b@@?ﬁﬁ%aw

anuar 9, ) dan et al Cl ence
(FGPR b HPG Ty I o o oy 1 PO DB S e e o s gt
and thyrQidiQOEHATREm ), Badh ABiNBR pret@OBNdrorth HHGPRTaRidickiRAdls. (See
al so, WO8/51793 published Novenber 19, 1998;
\RBgged ng2gnasgllyl ajedirecthSéyse dhdivatly. up Porqsga%)hlgh ety kproduction of antibody

by the s§1&68 RltBSdylpRodli@iz@EIsld 5 sskivPRDa fbdien fuBCR L OF r}:‘l@&ﬁmakﬁ@ng these,

al t rnatlvely referred to

Pfefeﬂegaﬁeé%ﬂa@ ling s U Y 8 5P %m%ﬁse%%%wﬁ BB 5! and MPC-11
Curr. Biol, 7:693-696 (1997%1 Wal czak et al, EMBO J.
16: 5386- 5387 (1997); Wi et™al, Nature Geneti Ccs,
17:141-143 (1997); W8/ 35986 publ i shed August 20,
1998; EP870.827 published Cctober 14, 1998; WO8/ 46643
publ i shed Oct ober 22, 1998; WX9/02653 published
January 21 1999; WDQ/ 09165 publ | shed Febr uary 25,



June 6, 2000, US 6,642,358 issued Novenber 4, 2003).

As descri bed above, other receptors for Apo-2L include
wWehRb/ 0449082, and OPG The term "Apo- 2L recept oPCT/IBBNS/037471

used herei n enconpasses native sequence receptor and

mouse tuln&% Q‘Qh%ge f}e())i;(hrtfr}e?snskgrasu{ﬁgﬁﬁDisﬁﬁﬂlﬁn E06L, mﬁlaﬁﬁ APRfhia USA, and SP-2
N .a varle
e 6 Ay B SR S st 50 S TATEL e MRS PAELDR e

myelomaasd fAGBLNBnan Adtdisageloyha cdll liesvBe hagt heewndesdnibierefor thd geiu@ion of human

monoclonall Qﬁﬁcgl %Ko%or rfal%mgr?ol efg@ 5(%% %l@%)%d ﬁx%&é&ﬂl? ]} Mzoc‘?&zal Antibody

native sequence Apo-2L receptor

Pr oductt@bﬁﬁrqu§@§wpgéqayﬁ@w1 &3 H‘é&r?ehlaek%%éﬂ%’é%ﬁ Yor h8Aci d
%ﬁglueerge ﬁﬁlgx? Whallél‘l h@gr dﬁ)fen[a] cée:‘l:‘lsec e%g\glrﬂg 1(sj eags e%?gorr pré)gxml%n 0 Hl%l%eOﬁlonal
antibodiea dirqeted agsing ths ejigem decfafblynte kindarg| Sgecxﬁe@mf poppglopgh antipedies produced by

hybrldonﬁa%glﬁﬁstc@{em{ﬂe@ By MHWZLUOH brhG b g biﬂ&iﬂ?{ﬁ& SRAGH
nati ve _seguence -2L receptor c | sol ated from

rad“"m“i“r‘a?aasraé(’%f?) & &Y BB %‘H’Ef&’%"&bsﬁ ¥ %*&“8 t or synthetic
e C I I & aﬁ t)I oq Ehg]mo%khé{ @nu%&@ uﬁlnﬁ)?exégﬁe %l—d&&&ﬁ&ib%he Scatchard

enconpasses naturally-occurring truncated
aﬂalySIS %‘é@re@t’e‘%r‘“f 8PF(§’"0FO7ﬂ%%(1?8é’&eptor {e.g., a soluble

A%errpébrl%nt 9 cle sI ncgidenF {D ed thapérga%pc aStibofiks o ﬁ’l‘é Elé%&% h_%&f?{ty gf‘ﬁg;w Bhd/or

nce -occurring varl ant
activity, il Plerreﬁmx hstéwloaqélbiv b@tﬁmg Gluvipsprogserenant gioap Py et fn?tPWg (Goding,
Monocloﬁ«lzl laRkidoGiesy ﬁfnlc@v'lbtv §nd R&&&ppw lvﬁ(fAlcﬁlBﬁlﬁ PfEBsy19861)¢ | sigteble culture media

for this prBSs% rrelrgl? S (r)g)&am[r) e q:lekfl Wg@ﬁp@o edlun% A ea tlfl\i %he?ﬁ?b%lggrg% c%gs may be

grownzr@eqawg@smorhmmmlrWB receptor, along with its

nucl eoti de sequence (SEQ ID Nos. 47 and 48). as .

pubrySHEE i OSSN REY éfﬁﬁ“ét?blﬁﬁ?a%*)gfg?f“ {g cultore medium-
ascites filsid 2om sagumi it cowmeationad pitibedy purficitan progflurtssndins, BRSxamploapeten A-
SepharodeSh mwaﬂt&hxoﬁﬁtogﬁﬂh}l g-yylegtro%RJrésﬁ Glia¥yak,] R Rini§NERHRSrifAE

44 6 am no acid sequence of hunman 5 receptor as shown

IDINARingp8ling 26 Aeokdclosd] axtifjodis tsleaditydsohited hreistduelgedsminm ememtional
procedu:%é?gsgﬁgm%?algoxﬁ&eﬁﬂg %M thatai{AQagﬁﬁe Qflﬁmding E}ﬁgﬁéaﬁyp genes encodmg the

on August réceptor antibo )6

heavy and sk Slps PR AN EPE8Y EPG *@@H&?‘%\Tellveﬁvsasé‘nﬁﬁf%ﬁﬂl sPutse of SHCIDNA.
Once isofafell] tHQOiN & SaythetpReddedo éxPre@iori @c@pt wifichiare then eradsfenmed into host cells such as
E. coli ccgg C rn%?n CF%Sf Q"élﬁ:st &{mesﬁ ?&ﬁy‘{@ﬁﬁ c@ﬁg J)any@lGQa &ﬂpﬁlﬁldg h(ﬁ Qithwise

onmmi N’ capa si'gna g apop! osi s such
produce g{ibpdy @Epfedlis o ohiein g eynerass Arerasloey) 4 ed?ﬁowhlawh%‘ s
Review £r@cﬂé§[@ﬁ REondiahtRGEsion in BXriadd DNAngbdmg 0 antibdily inc[DRSSkerra et al., Crerr.
Y. i ro f
o B S W PSS B
rIl?@ﬁHlte@émﬂaﬁl_m@ﬁ@,trﬁ@@&énﬁl&htﬁbdl&%ﬂﬁhlﬁbd@l hemeot can@ tidoRR@kb antibody

fhe DRS antibod r : het
o T B DRGSR BrCrE T e e PP e (5o,
Clacksos @ qlidlawer, 32160628199 Bisied Mirks ¢f dle/. é’M iBipb RA22:68 -390 Kh??lh Aeribe the
1solatloanf gﬁrrmegﬁd f?llnhrgé?ﬂﬁfdieg rés OBk, Xﬁﬁg ph%%tlﬂbﬁﬂéél b%seqhé}@plm%nons describe

inds to DR
o rodgR & e AR FOg OB Gr BR Bt SO QRS BiEtginolos-
10:779-BRAIIDY; K well @f cobdbiri)rial igfottion melit wrotrévembindtibbadptritegy fon constructing
' ' [ L0 n [ I
very lar%%g&!: ﬁl;rargg g@%ﬁ}oﬁgeggﬁl Igt%/ce,%{a?g%i \Qll trZ]Q'65 2%('1 D% 'h?{lé ct:ﬁésré?%c;lmques
are viablg eltegnaivshiodiadifioealinesrodioap getibedy hasidoma techmlqv?ﬁ/rqr solata gt H%donal
antibodidM as neasured in a Bl Acore binding assay. Optionally,
the DR5 anti bodies of the invention exhibit an I C50
VAt DNA eko miydutmodifil, fekkxawpla bpebstin@ngiht cedingresaurneeder bpmangdeavy
chain an@lléﬁ Hafn cpdsﬂgtl d@lgal%s@ ﬁi)(ce ot 1Rn¥105RE mbirdhe sdAnRRIES. HARK&oN4,816,567;
term " Apomab” refers to an agoni st antibody which
b| nds to DRS and conprises _the variable heavy and
variable light amino acid $¥&quences of SEQ ID Nos. 55
and 56. Preferably Aponmab conprises the heavy and
light chains of SEQID Nos. 5 1 and 52,
respectively.ll. Production of Antibodi es Techni ques
for pr odu0| ng antl bodi es \Nhl ch can be for rrul at ed

o N a e o 1 P




adm ni stration of the antibody to a mammal suffering
froma disease or disorder can result in a therapeutic

whemehi4908 n t hat manmmal . However, anti bodi es dPeEUS®AS/037471
agai nst nonpol ypeptide antigens (such as

and Moxtéibﬁgpert alQPRR, Q\.fa@tﬁl@ijll ot yse) Sith@gﬁ l(@?l)%j gﬁﬂ\%’ﬁova&ﬁt@/ I%Mﬁné:) fbttﬁint _

. , ar e SO conte at e ere e | ge I S

o013 e T B AR Fabind sy B
(ﬁ[élgallr LR ﬁdﬁtlﬁﬁl)moglrobllhh g?ﬂgptﬁgﬁape s@l%tlﬁte@fopéﬁ@ &ngtﬁﬁﬁdﬁ{ams of an

ens 1 nclude nol ecul es such as renin;
antlbod)g Prd{my [re ﬁl&stﬁﬁ or theeriabd dﬁ@al agqumowbﬁﬁl'g S5 PE anaaﬁabody to create
a chimefkOBIVaRR et a@t[b@Wohmle[n@’Bﬁh&,nh@ﬁ—@dhﬁHihﬂ@@ﬁd’ﬁﬁﬂﬁg spelifeasfongh antigen and
ctor { n roid stimlating

another ﬁn@igen combu% sat P&C g epempg {yrimr a%iffe;e%)ént}%e Ftrypsin; insulin

A- chal(n; | nﬁ%ﬁ,&dﬁq@b@s proinsulin; folli cI e

stimulating hornmone; calcitonin; |ut ei ni zi ng hor none;

Malpdgforiumedigtgnomburfiea ettbpdes bave heea desfribed io the it| Preferably, a humanized

antlbod}t iREERGr Il'lggﬁ antuhosa%ngsfdgt%tlﬂlrodu(:J )1to it %g a&ifte \chlll @ Qémgén These non-
act or; anti-clotti n‘g@taact ors such as Protein C,

human agyifojagifl fepjdyes e, pliep Federied fora rmpqry] Frojduct migh e Apically taén from an "import”
variablefdb@siin H@gsimtiocdan \batssantialls petoreesl fallowiok tha seth@tof Mm@ and co-workers
(Jones eg& n}gﬁurQ 301 522%9:? %%9 i RSP %Htrﬁ%z% ??z‘%r(lsi(%ﬁ) E’Aloeyen etal,

esi n; n, ermp0| et’ic grow actor; tunor
Science %1 B4 SOCHEDL by WA BT VA RIS P i SErresrRANTES
sequencés 2 @hilnah edib@y. Acbidingly] sﬂcfh "@faiBdd Yntibodie bk ciéxdgicasbedesaud. Patent
No. 4,8 I%%%é%}hgrg )1 ub 'lé‘n)“% 1&9 t%g al%gh | nl( JzaﬁggTac{oggl}{ RZB ereglgllxbntituted by the
erum al bum n 'such as
corresp@mb@mwnce I(?B’@ o |n@rhuaﬁn i;pﬁmsmpir%@ceé%@tl%@@bodﬁéﬁrawﬁaﬂy human
antibodify i€ RBitHsomé E}lpar)éérﬁblgreglbﬁteﬁdue@dhﬂ p&kiBIX bdtie PRA4BIRes are substituted by
d peptide; a mcrobial protein,

ropi n-as t
feSId“eS%fd’ghan£‘¥°‘E§ (R 3tr?§§be°§wbl\lase | gE; a cytotoxic

Trik YIORE 0G) s @ﬁzﬁf&(&bﬁﬁlﬁﬂbcﬂﬂtgh%mhe@gr oA} use@id(ﬁﬁklﬂ@the humamzed
CTLA-4; inhibin; activin;

antlboles R YR 1m€%@§3 redl}c%%néléingkt% 1}08(}1‘&%12? %I‘B ﬁoecs'flﬂ%lr Dest— it V\Fﬁtﬁ)d tYYet: sequence of
the varifbleclootis of apedotteintipody ipycrefred st the egicglibianedf é;pqgvn hgman variable-domain

sequcnc?se l’ifl@ﬁuﬁl@lp%kl&mfe IGLRLs RS, B oPANBIHEE ih&ﬁa@ccﬁ@&ﬁs%crh@ﬁm flamework
or

urotro
rgion mapeinifget e Gh 4 g SR HoPu IOt et Mt it
196:90 1NC987 b Ampthatreitet vder pavigdadraoww dik fegiot dorivel RD@HIE consensus sequence of

all humin ahﬁbghllss%‘?s pa&[c@l\éftsnbgfr ()plrgh@r' ﬁé&vﬂ)‘ﬁal@s':@ge ARG @k may be used for
erma rowt h ( transformn

sovert § g oy <s§te L st o Bebded Qb aerer ot 7
Immunol (A51:0423 (1P€H) b2, TG b3, TG--b4, or TG--b5; a tunor

necrosi s factor (TNF) such as TNF-al pha or TNF-bet a;

i This Erthes ImroRast Gt GWHORifse frespanipedairith reiqnfion of kigh ffini dpr the antigen and
other fa’/cﬁﬁdblo)qglcd @Hpdrtie3) Td 4chieve tidoal] adcdrdikg-td } preferi@iudethnd, hidtRized

antibod Oé"ﬁrh f yté%éocgslﬁbpaggi%é%ggg galé%%bseglgrg«@% g;i._ri&?s cgﬁégﬁua?ﬁlmanized
producteysing Fireg isicatiqnpl;modely @ diemerentl prddumenizedseguenderre tigensgal
immund2loBQin @000 RITOBRRET 4vGildBle QhdBikd ¥artiBIMIR) thosakkilie niefaBl’ QBSIEE Programs

are avaig{?lf: IPgr/EitFhglxil{lsﬁrﬁg :?n:gl g{sﬁgygﬁrc(bég%aeé-d%g%ioﬁg %I)_n . ti%x%k/g%égres a([)F] s(?lected
candida@- i@BEnoglohtlie sdqaankes nspedtios yf tt,le@e cg'spla;ls'lﬁguﬂits aq,a]ysiQof tﬂeLii(@y role of the
resxduesJ ikm# fum],alonn'i_’g of 'tl'Jc cgldld!lté-m'Ymun(l)glb'b&m s!:(i-nerge an dtheI allaal%g’of residues that

superoxi de di smut ase; T-cel rece tors surface
influenc gl reonbi gnmlalé&latgrh%ﬂsé@fi By PR g Y R gy oombe

selectedaind ¢og®ifedsito@hassipidn0ind @XRITPqBsncd sPibdt the desir@fantitody ohhridEeristic, such
S r
as 1ncre§sa&éa?hn?2?cﬁ tshte [a?}ggtsaﬁﬁga%‘(syo{s %hr%gc%zie If[nn Qerfgll Elt%élgp%ﬁ'%gatogu h)n resid re
directly jagd m@DPbStabﬂallwol‘{eé ini ’gmga'i*flgF@m@lﬂgVLA- 4 and VCAM a
tunor associ ated antigen such as HER2, HER3 or HER4
receptor; and fragnents of”~ 3ny of the above-listed
pol ypepti des. Exenpl ary nol ecul ar targets for
anti bodi es enconpassed by the present invention
i nclude CD proteins such as CD3, CD4, CD8, CD19, CD20,
CD22 CD34 and CD40 rrenbers of the ErbB receptor

r = o " o e 11—~ -



grom h factors such as VEGF as wel| as receptors
therefor; tissue factor (TF); a tunor necrosis factor

w@ Tndep4och as TNF- al pha or TNF-beta, al pha i nPer/820051037471
(al pha-1FN); an interleukin, such as IL-8; IgE blood

%99&2@‘“&&&@5@ %podlfcl Mf He;n arEgﬁ:rﬁaQIZQf HE@Q%OE&’S wHdRbind HER?2 and
receptor; EPEBFrecetor rotein Cetc. Salu

block iagl F URR QR et htlﬂ@??@%?nub%‘esﬁ P&Wﬁ‘rl‘ffy““?fﬁhﬁ‘effdj’d’ﬂ"égs HaF,
TGF-o arid@r BRG &_E:dmﬂﬂ aetvdfica®f MABK ehential g @dleffstiveiumane nsnobiotal antibody 2C4
(or a Fab grg%%Bt%elre%g grglg& glﬁ{gsq-@ gs&é;g%]lly Sag 2 §tf(l%lgg£e rﬁx?gle %Ao@lﬁwl gt%ibody 2C4 (or
a Fab fragmyenythresel)| Ghedpmeirahiinibey hoeis ek fsr @ﬁal)ﬂpléaﬁmns@e Rp8kpap By pergriable

region reéldﬁgﬂiﬁ&gﬁﬁted ﬁtotaeﬂ'uﬂﬁﬁ Va&ﬁﬁﬂle}’hea@@bﬁlzﬁn a ﬂfaﬁﬁl&hdﬁ gorﬁph& a framework region
(FR) subsgﬂ@?]n a(t; %msmo% sglﬁc L{L e%r/o%g Q(fnsmt USF ()@Haf'll-lt «? 7§I‘1thI1HZ1n ﬁ:‘e varlable

eri MFa nat urar. sour
domain ngrabrciag sygeh fet foitinie é<)aba®ft abregquyeesob Plotgingpfi Ilemu'hémteal Kfé@ﬁf 5tih Ed.

Public Héaftlaﬁ'%fl& IR GhaPMstf RS @fmaﬂ@ﬁgthgs@aclhﬁi(me)s I Re BXREBR S, thd i manized
nbr ane. nol ecu 1gnd forms

antibody {:(ﬁl&)lu&eé E}g}g]ﬁlﬁlpnsfabtfwo B?ailrs)gmsxﬁ&ns %‘ Iﬂ)[g w%zg will be
gﬁ?@%ﬁ%& h&n%nﬁ&%ﬁt@oo%bfﬁrﬁk@esﬂ{elem CEIQ risEh %UE%&aQFdﬂamHERZ

i es ant |gento e used %ro uction
complemgehS e B T FTORNE Wit f BP G DEnssEQ 1o No.
DVNPchtsrmc@RHm @EQ ODN®IsN aﬁlﬁor NE@QSRYIFDX (XY XD NN 9), dpeEib@df qomprrising
amino ac%%td% E{tllblﬁ%f tﬁz&%&gﬁ‘?’és{dﬁ d%#t{cﬁ{onsaegéemﬁll%malﬁt%ll élsirnprove

ressin ace

affinity 0&@9 pngibdy. %fn#é»dhetaaﬂb@%ve‘idé%b?fé%@es avedwméb%P%ut%t seven
or about flalninb bdi@substGRom & Kb BRv diable hdasy CISIe@qibh@# CIamsdatibddy valants may
be prepareM K IftgHSAztu fﬂltalgqg 8%%9 ]e'ls c§es d(b%}b% 1'}1?6 o, ?tlrf)regeﬁrte?%u%gni&eg antibody c omprises
the varla%lwemdemv angipg 4Cl§‘é€ﬁu@§e aPEQHpNaitned from a popul ation

’?l%dﬁ%%?ﬂ%bcg %% g?ngg gag”lrez%p ¢ higt F h?é]c}n{at%locgm emen{z: ‘?' déterm;iuné residues
KASQDY $EH (8R4 IDA¥rel 1 QrSASY Mt w@regm?éasa»pqlttoe pes preéez@é/rﬁ orflgpherein the X
at positioR@ %sﬂré?ére@)lyvla(gr'}ia&ti &lebdh@bosfﬁ&y 7 ﬁ 'bfeﬁ&bg l’-Ifo!r 8 QSEQVID@LMCHD QR &f

onal anti
o@rerli RTBIT , «saReat B i Pyl O chE sy pgpppreceame
paragrapla SSurtottumpigien gntibodins xiptignadly efmpdisesginetacid mpdifidadads efghe abgye CDR

residues, @Ea\m}e%e r&oﬁiﬁcmggérﬁﬁl | gt cb@}ﬁiﬂr&é am Pee %@@dyu sér[églmple the
bri doma ne i rst describe

antibody Kﬁta glnteﬁgglan gage T@ t oneotlo al?.P&Vcﬁzg %bey'mvré) ég%q%ﬁlélﬁltons in the
above vaiDitife hg’mdmdsquéﬂdcsssudﬁam@n@ vhiirnts dnaB HeGprép@red by affmity maturation, e.g., as
descnbech)égnv' Q‘QJ%S{B?&QQQ hunﬁim%%%ow co&Eﬂ@Jth@\Qﬁibgﬂirght%Bﬁaxﬁ]Qfﬁﬁo acid
such as at anster, is inmunized
Seq“e“ceﬂ'éﬁFé? Wa%‘b@e described to elicit | ynphocyt es t hat
Eﬁﬁ qge%gn?ag)gﬁc?%ngisf %R%Rkl%esoaffﬁnﬂa 919&1'1%(5 Do Siel &/fug)ot?rldﬁRb IQQJ block

roteln use
ligand acpyﬁt:mmf 2 HER gngeptoy '{Yl§ PR&Rt pr‘ylgqu may an@dw); hgmanized antibody,

e.g., one bﬂﬁiﬁlhgtﬁéjvahzible\/ligﬁtraﬁﬂ/or bbﬁﬁpﬁ%ﬁ&e& SEQ&]D Nad. 8 afdusSRgpedivdl(i. . variant
574). Tlg,ya%ll ¥ ﬁmt‘neé anﬁbo' @raﬁ%l g‘lrlilqi‘sttoalqgllﬁ rﬁce% or vgth %gﬁﬁlgﬁylsn?p %2 dpatﬁat of

ene
murine 26 proHaoNElE <e/xnfrqmb@avté\so or mqutfevrmléso e 199y feld pi aé@ut 1000 fol

1mprove@a@ﬁr5§ -edg0a a(s&%‘éﬂ‘ﬂ§ﬁﬁ LHENES SacelbRBRinkin (HTS HIYA | dAiB1a68)t-Bble

v RS EPhS G SRS BOE RS, BN B 3B LB S or v
more (e. & tias then des, fivd sik, or sehdnlif thest regidgr)obtaimplesrof saniable Nght CIOR resithaes for

alteratioMHJhHi@ EQ% Lﬂﬁfgnﬁﬁl L I%'JZOL% L@§|L9§ L9F8rcoﬁ3§ﬁgmls &f twaor &J}gce‘ g. two
a oma’ cel k the enzyme hypoxant hi ne

rent

to three, g’ﬂfaﬁi’er?éu?b“ﬁé@ﬁﬁ?j‘rqf Besyeidtclanst erase (HGPRT or HPRT),
the culture nediumfor the hybridomas typically wll
i ncl ude hypoxant hi ne, am nopterin, and thym di ne (HAT
medi un), whi ch subst ances revent the growth of
HGPRT- deficient cells. Préferred nyeloma cells are
those that fuse effici ent |y, support stable high-lev&
producti on of anti body




by the sel ected anti body-producing cells, and are
sensitive to a nmedium such as HAT nedi um Anong these,

w@e@bot4esl nyel oma cell |ines are murine nyel oPer/US1065037471
such as those derived from MOPC-21 and MPC-1 1npuse

fLHORE ForAl 81 th@%elrrﬁmfeﬁ(aﬁﬁbt)d}%r Sahik Iﬁaﬂﬁetd!aﬁtlbbd%/ aRdohtemplated. For example,
1 oNn nt er

Stri San Di eqo, ifornia USA, and ...
e homagl PSR B BT O P Pt s PR
optionall¥ yypi1 SBteH twith ene@o b cythtorc agRaGkiv pldéreq gehatg/dnamuundShjugate.
Anemanb&m M EHOTB Gy STAMFE TR i RELHQ T G RTRnGEAdibddy 6 as an
I'so have been described for the production of human
full lang'il?éﬁ%c‘l“tﬁlh%ﬂy ant i bodi es (Kozbor, J. Immunol, 133:3001
(1984) .. ,and,Br ode al ., Monoclonal Anti body
Pr odu (Hon ﬁaéc‘ﬁlrﬁlfn}c}%uegAI and Applications, pp. 51-63

(AW ﬁ@érna@%ﬁk ﬁ&manizﬂ%n hullhﬁ\/ﬂnt\ffﬂmks caﬂ-@e&%@ﬂe}atedcﬂérfekﬂhﬁleﬂﬁ@ héWipossible

C S ar is a
to produﬁartraxasl%ﬁuf: 61H1¥1€lf elﬁ) I;Pbcg tge}ji e lﬁe gpooa |1r%ml91 {fon, 3 8r8Xucm§a Rl repertmre of
human antmedlaninlt@elhsen@roéérépamuy1mmm@1¢bulnmrqnigutlsp GF(S)F ‘PXIaIGIPlP yt h@f"f been described
that the MG%OQMiet@X{Ef |tl'qutlb€® lﬁ&\@ghh%ﬁgmﬁg rewpgﬁ)%%@n &ﬁ'{llehesan'd $erm-line

det érm ned i munoprecipitation
o i i s OSBRSS AP ot fan g
immunoglshlgerel ankeid suchmmdab&&mbem wilbrssy in(thel fr&@Agtion Jftheman antibodies

upon ant@erpmapgng@f fSEJ”z % YJaQJbO\tlQ & am&c}\hgpﬁéad aqat Ub,@ @U 2%@ n993f) qakobovus et

erm ned by the_ Scatchard anal
o, Nareg HQ655 58 159 R ES BB s 7oy ¢ SO TS e Nos

5,591,660)sm8DceoEandeeib.807ar e i denti fied that produce anti bodies
of the desired specifi af fini t%{ and/or activity,
teratitsheshagrgjspise tesm@gmré@af@w Fiahi NP T2 G90) cai be used to
produce BEnQE ERUbRAfes a{ddtntgfoﬂb\/\ﬁhgiﬁb‘ntﬁh anel d@on immtdgdisilif Goiahlé(y) domain gene
mpert01r'é/bfpogg9 uTgngxlurc1%e%tdlaxgo?(rs]d éx%%rdmsgrté {Pn% Iéeglgs? e %Eﬁﬂm?}{a \f;? tn{aﬁ%fmes are cloned in-
frame mtmzﬂhea: afrepjor pHigonsegt pots SFsef %J@émenfoefr bagigrinmirse SUCbaﬂ\PEM 9 fd, and

displayelfi Mu‘lclloﬁeﬂ' Qntiﬂsdé" ﬂ:dlgﬁlenksm)n @@ Girfate the bllﬂi@e Whrel daaRe GelilhSentous particle
Comamsfﬁ%glﬁos o n af‘ C%pﬁ’ t°| B2 o%f'a%?%%élg Itrsg | Ilsb aSC? ﬂnetgesﬁ cu? arpn%emes of the
antibodyzpise resylt mlgﬂegﬂos elisber geneeicoding e pritibody mdtﬂmlr@ thogechirqperfies. Thus, the phage
mimics e bf &3 plobdHidl of BE BI&I WHAH M1sﬁe@,rf&¥rﬂﬁtpbl%ﬂéd 1@51%&1&9 elfyformats; for their

review S%S% gt%olg %WG‘E?%{;%%BG (PJ R %’?’4@% 6mzon mrgguc?dral %ro?og)? é 964 571
(1993). ébveret rophoridstens segipeksyrer 12“9 used ifor gheize Mpﬂfﬁy @h?kémiﬁt Wghathyp52:624-

628 ( 19%[5&9 Qdivie: M?oﬂlﬁ’tﬂ%&cﬁﬁﬁ@hnﬁ%ﬂﬁés Bodh §sall rﬁld&ﬁéiﬂibin}(tonal library of V

| ated and se nce | conv i on r.ocedur

genes dﬁ‘(léed d:rom s;&%cflﬁ,] % ezg%})eatglr c},?f Qltbggges ?rﬂrg?nug?%mze Euman donors
can be comip@iotdnnd ﬁntﬂbodnﬂltcngdlwe aidy iotatifeps (rglugienel-agizeroiampp isofated
essentiaﬂﬁ%‘l‘l/cy\mggr]rgle gglgllﬂfuesggr@h%ﬁ gghg&y& gﬁ grl;ﬁgtlj}zgl 0. ?ﬁ)Sg? Zﬁgﬁc):, or Griffith ez
et EMES L G (PR ctioo TRy OB A L

% fssﬁs%ﬁoa%ov%eh ok g‘m&é/m 58 %J,asrgteé gﬁmﬁg&m@d 4BIUR (sce US.

st S suc el , I's,

Patents i}WﬁéQén%@@ Ovar y ( CHO) ceI l's, or rTyeI oma ceI S

t hat ot.o r ot

a-Exfngrllg-&lRﬁ é'm% %ﬁsnaée e%crl ml(,)rg E oCi,Cé ergtn%gi g‘g?%%é?ﬂssaed%une 30 I?Sij]% and WO
97/0027i g@bﬂmdﬁmmyﬁo@w cells. Review articles onr econbl nant

expression in bacteria of DNA encoding the antibody
i ncl ud®’ SkeArEpodifragimensc v Opinion in | munol,

?%(?L%S 2 gé&% ?% g%&? rcllgreﬂ)elfi (f% #ﬁguclnlé% Q@Jbﬁg Iﬁ%ﬁ’rﬁents Traditionally, these

fragmentsprscdlesied vicametbdhid ri@t:étl@rof é#thnéfé afibpdictdise Ae- sMeraWthé al. , Journal of
Biochenli® DAt BiBpify§i00MeMb ds DO Y 1 PASRS ahd BEAE] 81, 98Hed, adoad (1985))

usi ng the techni ques described in Ntcafferty et a

Nat ure, 348:552-554 (1990). Clackson et al, hbture

352: 624-628 (1991) and Mark&let al, J. Ml Biol,

222:581-597 (1991) describe the |solation of murine

and human anti bodi es, respectively, using phage

i braries. Subsequent publications describe the

productlon of hlgh afflnlty (nM range) hunan

o,



are viable alternatives to traditional nonoclona

anti body hybri doma techni ques for isolation of
woreoeohonal anti bodi es. The DNA al so nay be noedT/U8mN5/037471

for exanple, by substituting the coding sequence for

However, EIQJJ%Q Jk@l@\é% n%l;}@é ﬁ(ﬁﬁ@d hlll‘&h}t bﬁ%h‘lﬂln&‘@ﬁ@{ R FQQ %h{ﬁ th@antlbody

honol ogous muri1 ne sequences

fngments g e spged B TP AR IGEH1ES GESires P AN PEAEAR S Tragments
can be d1ré§&}'reég>§éed o]r? E %g’lﬂan@t%%);z)ﬂy c&rpleg Yo foBY a@ﬂtﬁjaé{né[ﬁé (@al@ég eztd?

e | munogl obul i n codi ng séquence all “or part of the’
Bio/T. echnSIQQJ 1696§ fAYRRHSE Ptc%rd@lg @@ﬁoﬂhmﬁﬁf}%h eRihj fﬂig]ﬁ&lty PRRL isdBted directly
Typi cal |y such non-i mmunogl obul i n pol ypepti des are
from recombitpat hostigtlegitfire r Othdyeteahpiquss &ythe @mdmtlp(sof @ﬁtlba(i—y fegrgnichts WI be apparent

to the skilf@§ prgéﬁﬁyne@gﬁotgég br%dcﬁﬂén@sdthg thlb&ﬂ%f MRlct AR lsﬁgl&’?némdclﬁbzﬁégfnerg (SCEW).
See WO SBAFIRET-& PSPy AT BoRy- SR SPH Sk sveifody Hagineit may s

be a “lineA AtibGHN-+@O Adlemileg i LS Phaiay 564180 6t bfainglet Such Bineag pntibody fragments
be nB s SRR oA ot her antigen-conbining site having
e empeé:l |8|tge?%r a different antigen. (U ) Humani zed

ant i hadi esidbdihadarddas humani zi ng non- human anti bodi es
have been described in the art. Preferab

) a . .
Briperifivi ap@diesrprd dyidhpylicn ghat hatebinstingrsprciicies forat %@? e Esreny ergtopes.
Exemplar ﬂglké?ﬁw&lﬁﬂ)dieﬂﬁlﬂ b'irld td tGJUH@fe&Qtlébﬁ@es\Mﬂ th€ ER S proedikr. NOtAR Buch antibodies

B e
arm may Hercombized with ntp@mwhwhd)mdablaermmmlecwwﬂ%cwtfbwde 2sre Togell receptor
molecule & %S@ﬂi (!)r@lﬁz oI5 OB Gor 168 {FoYi) NPkt cyREIAMRL), 9EyRYY (@DEE) and FeyRINl

(CO16 sy SRy R oS0 OG5 Y. 435o i posis me aso
be used tol@rlive eytetnxiedgearts to ce3tsi vairbexpr@3HERD 346815@60%619%%)3 a HBW binding arm

and an arm WRSH bikdd ttﬂe Qﬂotgﬂtpa%%\{?(@ L. %Q{Loﬁn raﬁlﬂin%fer%@-g W@xﬁ@ ﬁ@algi@ I'ricir & chain,
corresp ondi n ﬁuences man an

mthoter g UG o B oH e R % B Uy B AT B VLRI bodis o
antibody fgtnblO@ g G%ab(iBisBrcifRadnditdieNo. 4, 816, 5 67) wher e| n
substantially | ess than an |ntac hunman vari ab
G ke BB D BP9 G e Lfoh orge7-23¢ discloses
bispecific HBERUEARE adtib@IBM N OOsidetBA bspeitic BER2/Fev. aptiady isGhown in W098/02463.
us. PaterWﬁ %97 { ltles pﬁgie%ﬁic 2ICY)gla1cr‘t§)|oJi}y IQB@@O @QUlQ&QﬁC@ﬁERZrPcyRIH
sone ypervari ab e regi on resi dues and possib
Ab. some FR residues are substituted by residues from
Iﬁ t%ggg{o/ rléz;:hn%l:)tsgesc’lgllc gmg{lbr(])gleeg ! e n%vlfn pnotﬁe a%STradl{jl %al&rgt!iu%&‘on%& full length
bispecificigtibddipsris breekion fhe edyepigtsipnnf tZV@ dmrawpglewp bagvy Cé‘alvelfg}“ chain pairs, where

the two cﬂa[ﬁp QJVE alﬁtreﬁt @pe&ﬁcﬂﬁ@s&l\/ﬁlﬁ%ﬁr&@ﬁd %iuy‘es 308GED5Wi(1993 §)0 BEdagse of the random

s P RREPBUR AT 5 gL BB o RIS B G LBl a potnt
mixture ofi fadififesdnt anhilewdp mblpqudes| ¢ftyhigh ynlmf)nemq@hmconggm;spemﬁc structure. Purification

of the cor}éatrnllo@c@h@ vﬂgﬂﬁhghalﬁe MBS %mty-@ﬂ@)mgﬂé Pdhy SEHEUSAQR: WhhHeRohs and the

osest to that of the rodent ted as t
product gl Op' AR Ee Briciepy’ 1 (8 9?@8@@%%%&%& i 6lh %{VBO -
10:3655-365 (1891t al ., J. I mmunol, 151:2296 (1993); Chothia et
al, J. Ml. BIO| 196: 901 (1987)). Anot her_ nmethod uses
Aeopding fo@ditirontapRipRSROIIRLIdY yirishle deshding aih the detiredhbinding specificities
(antibodyGRIS £ EsibHing SRHYRRGRs@fto Rlnhunbiitiin @adtdnbdtHaRSeq@fen@s. The fusion
prteao i R B P PR 4 Lo A PP AT ey B e, T2
and CH3 gegibsh dds Ie«sfer(e@arha@r the firsplieavyFahaie conMaitt Fegiop\ (At ) c Seiginiyghe site
necessary&gr I%gt%ﬁ’au( Qﬂ%%%) presg)r[t?§ theaﬁton@éf athe\}usm{rﬁI | DNt lerlencoél tl?e@%&unoglobuhn
urther jpportant that an 0
heavy Ch%ﬁHﬁ?HS )2% ‘f\%fstfﬁi ﬁh%tléﬁt"}oé’ﬁb‘&‘f‘ light ghpina pp ?“ﬁ‘ifieé/fmr‘)oﬁﬁpﬁr?f%exPreSS“’“ veetors,
antigen and ot her favorable biological properties. To
achieve this goal, accordifi§ to a preferred nethod,
humani zed anti bodi es are prepared by a process of
anal ysis of the parental sequences and vari ous
conceptual humani zed products using three-di nensi ona
nodel s of the parental and hunanlzed sequences.




are available which illustrate and di splay probable
t hr ee-di nensi onal conformati onal structures of
W@ edoe0ieas candi dat e i rmunogl obul i n sequences. PCT/US2005/037471
I nspection of these displays pernmts analysis of the
and are cb 'tr!ﬁx@ileéfedrxﬁ)(l) e sthnid G ofggﬁénd Ui pfo%désri}& gfeh't%hbiﬂ@'uﬂagdjﬁ‘;tmé A€ mutual

candi dat e | mmunogl obul i n_ sequence, f na %ﬁ id
proporicg O 6 et AP P AT USRS M5 PHEG o il thre POl i
chains usedin che d(&ktﬁmhdﬂ]ﬁkﬂiﬂi@ the bptimium ytetals. Ok 8,chowdver, paatiblg@mnsettithetchdigg
sequence\l\@o}/ t'wo or al tgréehpg)ﬁ'%g’ tlgeaCtﬂalqun §n%| ts&cql V@(.ch u%&f'fﬂé &E{gsgl(gmlattl% two

sequences so t hat he desired
N yQ%h&rOaEﬂS‘étP }ﬂéltglh weldwc*ﬁenatge TRPE P18 ﬁ%‘é’d’ar&ﬂ’flﬁ"rﬁ‘&‘“if‘ca““

for the t et a I n

Inrerd et ot B o tRalin G el SnpRO8 R pvbra
immunogiubglin teay sthaim it firgt bindipg Ispeeiéicity rin prefafoy @pdd frygﬂdamlrng@ﬁlobuhn heavy
chain- hgmI alel P Iggaqgc%ﬁd HRSE Eﬂegﬁe?ityﬂﬁ 91@ Uﬁi&r'aﬁﬁ] I@@as@éi@ﬁmla@ﬂ%

nlzed HE ant i bodj es, wh i g 3? and bl o
csymmet; e GEUPGYE GRS et UGBS NG RO S0
immunog@dbilidxhaly capfbinpint, iacttid @esericadfen ésmuregptaiimlighk celegn BEF one half of the

blspemﬁc %ec@le %H)Q{ (%rfmj?;\| ?@ Io@&eﬁgat@ﬁ:t”fh}éabﬂr&@h i@fils&/&gcﬁn WO 94/04690. For
as et fectlvel gﬁas nmurj ne nonocl o

frther it Pb&sﬂvat@@msaeaﬁc Aods P+ I RERPICOHEMEO Yy Witk o Eoprelee
121210 HE$E. essentially as effectively as nmurine nonocl onal
anti body 2C4 (or a Fab fragnent thereof). The .
WoterdiriszeatotheepitsedydebrebesiiU grd’;?temﬁ\{?ﬁ Bl pip fhe integffpheiuggn a pair of

antlbodymtmﬁﬁﬁh ¥ pBeered B fadRlzethé fefipe bEiRtetbdBifersi whith b}ﬂﬂfeﬁi‘vﬁﬂd from
into a human vari abl e heavy domain and may furthe

recomblwmalr qubpere. I'h¢ prafraior lapecghpies@HRIt ;g et the G dgfpaiyof an antibody
constant g?ﬁl 119 {t]u? %E}hg& to T anrQ g&l ll%mg El&yﬁde(égmlﬁ%tnl tﬁkgntgffa& %H.vhe first

|2|n e vari ab donaln nunbe %

antlbodygy%epé?ﬁrg@tﬂaqe@ pvttlhlajigﬁ s @a s &g tgpsme 05@61)5)8 SConpensatQ "cavities" of
identical OF hi@ir Ei%e t0the la@&uﬂmhagaspﬁl crebtad @rieShterfaod &f thedecofl bbtibady molecule by
replacin ara?]atlnblaosa%{dw ?&ng?tﬂ{ Qxigﬁer 84‘?2(% :‘Ig:l)alﬂglg Sr tﬁgonh‘l@ l’ﬁlﬂ provides a mechanism

I ment humani zed

for incregsingitis oA oé@ﬁbqtqr@déger PR S s eRert o Reduts ST%S gmegger
t d. 73
%Ilis?%cgj 8 81;}1%%? 1€8S. 1ric ude cro ﬂa(ed or. ﬁleteroc%urgxtg‘% 1b%{i¥,s %{%E one of the

er és I'ses varl ab
antibodighamnthé lwtewwmgetprefmtba pquplgd i e‘tlférr% e miberdo bigti; Jupbgntibodies hand, for

exampleq:g-r’: T@X-EM& tar$d BhBunsyktSm Qd'll@fo%ﬁ@kﬂ{ey cdds (U S. $atér$EQ 4.B74¥30), and for

ueatmen&f@gﬂ%gmﬁ%w;%oggﬁg% atnd d&8 a )) ﬁeteroconj ate anubodles may be

made us@g iy comyenidnt geds-lioarg nefhodsh §g@bl@@p§s-ﬂle\g¢g@gggs axeéveé ktmg rnéhe art, and
are dlsclgégéamw ipfcbife Rb 14QAPE9RSHAR tvited dudnbdrBE Bés ikt techdiqpeRy €

affinity of the anti body. For exanple, the antibody

VIaghhig s fcm fenbmtinebepdcifimanyibdiiiey gorh antiheda Fegnent heve @1@0 &erodescribed in
the htera‘?lgé/ & & ]]ﬁ&p giglgecﬂ‘f ik Yo 89 b@[ﬁé[gre§ ﬁ’sjih%tchgirkl,tal lfhlﬂa%e | Brdobi ez al,

var heavy CDR seqguences. ﬁ% %y

Seience g P LAPS a7 IoB PP B Y ereAy aﬁﬁﬂi‘)@‘esr?&‘t RipEA G|y ey

generatceiig bc)j glrmL:rQse q‘hgg hQQMent%Q@regﬂeéitm 1018 Er@s%ﬁc% @ﬁhmmmoﬁeﬁexmg agent sodium
i y conprises the variabl e heavy domain am no

arsenite &Gitabiligadpirenitbiols andSk@ent Dteiimlecyar difiEdeHonmatinz dlep Fabl frdzodyts

generate ¥, th%l? E%Cért%@to\ﬁ%ng.\%pénﬁ)a é’%) dQ%ﬁleJ‘ &QQM@I@M@ Hérﬁ('atlves is then

ermni ng resi
recome Gy BRI G XL RS ABHPe TSV LY B S gspmount of
the othelLFab WINGY Riivati @ foXin & bipR&fid dn@dd Ths bipfeafiesnatuldigs fyradncetean be used
X.as_ b SIIi 7 is preferably T or S (SEQID
as agent T thelT%ctlve 1ma[}a &V%n WW (SEQ ID No. 12), e.g. in
addint ﬂr&'?es§ Kas Faﬁﬁﬁ@d ﬂﬁ@ﬁde&béc@vet}%@y% -SHORB BN IR £ SlliduiIgSh can be

cemio RSB BALHE B, 25T BATRRL 25 890 O

above CDH residues, e.g. where the nodifications
essential ly maintain or infitove affinity of the

anti body. For exa nple, the anti body variant of

i nterest nay have from about one to about seven or
about five am no acid substitutions in the above
varlable Ilght CDR sequences. Such antlbody varlants

o R o - Y Y .




ligand activation of a HER receptor. The parent

anti body may be a human anti body or a hunmani zed
wa@niocloedys e.g., one conprising the variabl e | P@ghUS2005/037471

and/ or heavy sequences of SEQ I D Nos. 3 and 4,

s Eh L Sy P e JU8 0

secreted 8bdh ENoli ¥ndSbHpR(lel %rdlr&fibdfciibaﬁcahf)uﬂ[[hlg' ih Bifro ﬂ)@élrnﬁhe Bi@Edifad1dintibatd. The

f
blspemﬁé %ﬁugod& Fhuso trén (5Il1,l ? %8%\{\(?%1%30 cekﬂso lrél%e\r/eéogsglflé glEE)I}’E Qeé%go? gg% Abgrgal human
T cells, za 9slbs suager s Lyilg aqlvit-]mu@(ntcytgtg)gq: ymbheeyied @gmjs@u@g@y}ast tumor targets.
Various Evl:hlnéws for né&%h Q5lytm¥ @{i%eah& SR YerfehdRii 65/ fﬂ)‘ﬂﬁ&:oﬁﬂﬁnant cell

stitution jncl

cltr g0 R SR PTG O PSS TGP B Bl W e sppers
Kostelnyf eddl, J. Iiiw@l., 188(%);1547F 15521 20). Gthe tetmd® @ippe géptdre §pm tHetpmpidden

proteins ngrg}{lﬂéeé @me%alk b&{]&ns % ('ilﬁectéLnge{ﬁ%dfeQBy %hé ﬁguﬂat rI@Jl‘mhlggdylhql%odlmers

were S TEOREOHP OB OF LG O@dlzef‘ gy W@SY Hpiggimers
This methbdw@n D40 be peilizal fadilfrodi@ion afantbh@sembdaérs Ukbs )didbadyi' erdnology
descrlbecfi ﬁy I-?eglméer e UePrlgy ! IA%checijczf'l ?{SA %@ gy44 %ﬁ48%{l59b)r“a%1§{‘0\r1@ﬁ Uh Qﬁjernatlve

are conte humani zed
mechanigg fof mm bispeciiic ﬁ@tﬁvqyﬁaﬁw@r (31 ﬁé&fﬂqnﬁ 6@9Prlﬁ€a%}'eb‘e o variable domain
Vi) conar‘lle](gté ]%/gh cha ?ﬁrﬂﬁle d%ﬁn\r,r{aj)%ég hflépwhxyl\ﬁé tgyshbﬁ toQiH‘g‘)v Bﬁﬁhé Between the

one or totoxic agent(s

two domgiﬁg(ﬁrthe EmOGLG" géc@rdﬁgly tlﬁg\n_{'{{ﬂ@ QB Bd)nltbg@%ﬁme é&éﬂ%ﬁtﬁ@tfb%@h % pair with
humani zed anti body or affinity matured anti body

the comﬁ@%nt@@ Vf"{rllmi V’ honllaﬁﬁ gt ot thhi@ﬁt}&her&#‘fd’ﬂmﬁl@ tva hnfigdh-birldeg gitds.
lgG 1 antib (iv) Human anti bodi es As an

Another gifategy frampiing beseecrﬁa Arihpoy diegrenits bhiiprass ob¥neletsbin BESIvA i has also

been repB@IAESAtGReber Jrall, 7 @xANPL 8 52:5368 {1894n0W possi bl e to produce
transgenic animals (e.g., mce) that are capable, upon
iAwtiverlics withi rome thaftwe aiiies arrgoserfnltad. Fegemplsi Fwegiic prifgdies can be

prepared® itk ROL Y. 9Rmiddl IHes0rbRgNCe of endogenous i mMmunogl obul in
production. For exanple, it has been described that
t he hmmzyqamarded @id seppergt medifeationt | body heavy- chai n

mmngrelon ene in chinmerjic andg%ermll e )

AR e TR LB T PGl oermpLAcd. Forcxample

it may be GiRgR MoitBroadthé theithy afiinibrind/bi direr bidloguabiirepertie of thia entiherha mino acid

sequencg%{lm'tJ df HE Aln{‘g&ll}f]ﬁﬁgé gﬂll‘é}l Bﬁntg)gﬁ]c?ngaa[)ﬂ’ra%a& Hucféyt‘r\da Clglgéeg}llltb Ne Antibody

m ce roductl on of human
nucleic a¢idh 9Ty Bgptde W -atyeh lg%lﬁﬁcetwgﬂ 1p<‘él.ﬁl§,éor egét@ e, c& eaons fromn, and/or insertions
into anddABHGbs Bf, Bkidwb with € amiiNBdcid seqfnadd of BCAntibGE, ABPc@bthdation of
deletmngnser%ox) ’andJ sab & tut:i)o\{l tnsladgf aglve at Nﬁtﬂ{{l %onstﬁ:@%prgé&aﬁ%é&h§ &93? ggn'struct

nmunNo
possessegG s et cEICIBSSS Tie 5‘9‘10 %ighanses 3BYTYEYer AT GISB%B‘%H?CCSSCS of the
Antibod®\ st a kb i@ ke nuiphag@odlics Bt éytodyREdIRMsOgy (McCafferty

etal, Nature 348:552-553 (1990)) can be used to

P weuloesttiod fra Hewtifit-itboeficaginarifues ot fogiend 9f the Ajivedt t3 G afp preferred

locationY o ﬁx&ageﬁers@ mc!ﬂmﬁgﬂé QR r}nuYa%Sdeﬁ@ |a§de£c%eddl@n@dnﬁlngﬁﬁ1€and Wells
rtoir mruni zed donor s

scence RIS BN Py B! GERC ARG g eidves
such as arptagp, ks, IjReund guyupd ©placed by nawral Qmmatupky@hameﬁ aggiem@idofmagt preferably

alanine % polng]%meegg §ff43(faﬁ;1£ ﬁl{e}agmgg fhe arﬁM&g&dQSmMa%tléeﬁ 'f‘ﬂése aﬁﬁgo acid locations

unctional anti bod fra nments. on
A A
at, or foR @k Edc@bf&ut@ﬁlﬂtﬁoﬂl Migs, avhié MEdite B infraducieglanBiNo @ﬁ@;ﬁq@ﬁcé Wu@iation is

predeter%n%neg ?he %ature 0 t{ae at1%r(1: teltr gqgnséeép 3 ee%reﬁe@er&un?d fFHpegc éCt analﬁ/ze t]b

operties o G resurt rn sel
performprigeofgematien st @giwcmgltet, ple scarming bvwoemtamnﬁﬁlsn@w?@ets@at the target codon

or reglopﬁrfa%re&ﬂr§§d ARGy valile RNBER Aol hERsis@RBvieE " the

properties of the B-cell. Phage display can be
performed in a variety of Grmats; for their review
see, e.g., Johnson, Kevin S. and Chi swell, David J.,

Current Opinion in Structural Biology 3:564-571
(1993). Several sources of V-gene segnents can be used
for phage d| spl ay. CI ackson et aI Nature 352: 624- 628



can be constructed and anti bodies to a diverse array
of antigens (including self-antigens) can be isol ated
weswenidoas |y followi ng the techni ques descri berCbys2005/037471
Marks et al, J. Ml Biol. 222:581-597 (1991), or
@fninfofaéuﬁ Qq@ﬁce@{lsertlcﬁm@ﬂde adndno %@Dr&%‘ﬁo:(yﬂ-@%ﬂal fusc-"r&@ ,rangh@@,length from
Pat ent Nos. 5,332 an% % di.sc y p
one remda%t&ggypeﬂlﬁlﬁsacrqmgmlg ao%la r%dsor IIP&V resjdues, af) ¥ bales rl]netrlasgﬁueace insertions o singles
or multiplel afrino acid tebivas. Eganiles ef tbrainglgwsertibiis icludent Aamibsly ijth @VN @.ﬂ.@nal
methxonyil Hegidé’o?ag argngﬂgr fusédqy?%tdﬁlg%ol%%&)ﬁde ogih@rstns@x{l&aﬂ@ﬁ&fs| opﬁg %{Eody

Pat ent i Ssued June 30,
moleculegwl@e?ﬂmm% |ﬂ1€§h et P oy Antibasiy o an iy m%ftgr %bﬂ?EPT) ora
polypeptidé apibEiRdr&seY #tie sauishdfaifduTitguabodyave been devel oped for

the production of antibody fragnents. Traditionally,
Bhakeatype f grriaptisanamine agdesubsiiggonaganh ridese Sripat kavelitfas pregppino
acid resi@® irf thd Antib&I9 %fécxﬁf&ﬂl&&fhy@ﬁhf(eféﬁt@esxd&e Q‘h& sn@étbf gr%fisﬁntaﬁs'ﬂfor ,

ek 5 LS50S g 210 B RO kAR oy o,
contempl(atw%ﬁéermmﬁuﬁmmowiaﬁﬂz&ﬂ@d%alnhwéw;@f Plpﬁcwue@%iutwm"- If

such subgittrugﬁ‘strésylt 19)4 cﬁaﬁ&qmu%ﬁﬂ ach@t%t thda@doteSubsfftal ?ﬁ@gp lif?omﬁnh&l
om e ant.l

ant | nents can

“oxempi SRR 5 BATRG t O A B0y TR P i DR may b

introducddad thGhodurtagrentls can be directly recovered fromE
coli and chem cally coupled to formF(ab')2 fragments
(Carter et ah Bi o/ Technol ogy 10:163-167 (1992)).
Accordi ng to another approach, F(ab')2 fragnents can
be isolated directly fromreconbi nant host cel
culture. O her techniques for the production of
anti body fragnments will be apparent to the skilled
practitioner. In other enbodinents, the antibody of
choice is a single chain Fv fragnent (scFv). SeeWD
93/16185; U.S. Patent No. 5,571,894; and U. S. Patent
No. 5, 587,458. The anti body fragnment nmay al so be a
“linear antibody", e.g., as described in U S. Patent
5,641,870 for exanple. Such |linear antibody fragnents
may be nonospecific or bispecific. (vi) Bispecific
anti bodi es Bispecific antibodi es are anti bodi es that
have binding specificities for at |least two different
epi topes. Exenplary bispecific antibodies may bind to
two different epitopes of the HER2 protein. O her such
anti bodi es may conbine a HER2 binding site with
bi nding site(s) for EGFR, HER3 and/ or HER4
Alternatively, a HER2Z arm nay be conbined with an arm
which binds to a triggering nolecule on a | eukocyte
such as a T-cell receptor nolecule (e.g. CD2 or CD3),
or Fc receptors for 1gG (FcgR), such as FcgRl (CD64),
Fc g RIl (CD32) and FcgRIlIl (CD16) so as to focus
cellul ar defense nmechani sns to the HER2- expressing
cell. Bispecific antibodies may al so be used to
| ocalize cytotoxic agents to cells which express HER2.
These anti bodi es possess a HER2-bi nding arm and an arm
whi ch binds the cytotoxic agent (e.g. saporin,
anti-interferon-a, vinca alkaloid, ricin A chain,
met hot rexate or radioactive isotope hapten).
Bi speci fic anti bodi es can be prepared as full length
anti bodi es or anti body fragnents (e.g. F(ab')2
bi specific antibodi es). WD 96/ 16673 descri bes a
bi speci fic HER2/ FcgRI H anti body and U. S. Patent No.
5,837,234 discloses a bispecific HER2/ FcgRl anti body
IDM (GCsiden). A bispecific HER2/ Fca anti body is shown
in WD8/02463. U.S. Patent No. 5,821, 337 teaches
abi speci fi ¢ HER2/ CD3 antlbéﬁy MDX-210 is a bispecific
HER2- FcgRI 11 Ab. Methods for naking bispecific
anti bodies are known in the art. Traditiona
production of full length



bi specific antibodies is based on the coexpression of
two i nmunogl obul i n heavy chain-1ight chain pairs,
wobk@ce44be two chai ns have different specifici PCEES2005/037471
(MIllstein etai, Nature, 305:537-539 (1983)). Because
of the random assortnent of pigigpnogl obulin heavy and
l'i ght chains, these hybridonmas (quadronmas) produce a
potential mxture of 10 different antibody nol ecul es,
of which only one has the correct bispecific
Orgimalict ur e. 3urificati6%mmﬂm1he correct | mol eculPefergehi ch
i s usually ¢flone by af nlty chr omat ogr pphy s% Smtis
eﬁ@?tler cumber sone, 8oy oduct yi Bl ds ar& f'ow™
H-ar—proteduresare—disctosed— WO B3,08829,—=ammd—m
L A W’Lt["’ﬁﬁ’élvlao J., 10 3655-365p {1991) .
GooT ding TOrA. GhIAEr ent approacn ant | brdy variable
onains with he desired bi nding specificities
Asp @y | body-awGlngemmpmigs Argg sites) are|Gused to
I munogl obulin constant domain sequences. The fusion
Apief er abl y {Slueh an i munogl obul i n hegl#y chain

constant dopmin._ conprising a-t—l—ea-sx—pe%t of the
C%(qbe CHz, %ﬁd“t}B reglons It is pref&red to have

L} IIIDL || gny t.,llal —eonstant YT UIlI T“m‘i) cont ai Ili !Ig
Glﬂ@ site ne(e§Sary for light chain bin in

i ng, present
GitE)l east ongapf Gl,he fustons. DNAS encopafg the
i mmunogl obulli n heavy chain fusions and] if desired,
Glyh® 1 mmunogl akul in Tight chain, are ingahlted into
separate expression vectors,and are cojtransfected
Hisfibo a SU|tabheGhd§F1§Egan|sn1 This proiedes for great
f|QYIhI|IfV Hlucflnn the mutual prbporti-ons—ef—the
Ia(@r ee polypeb?¥8§1¥?ﬁﬂﬁents in enbodi meHE's when
unequal ratigs. Qfhdie three polypeptide chains used in
the construgtion provide the optinum vyi

elds. It is,
LAQGWEVET, po$Soduénd e; vaisert the codi ng|sequences for
two or all f{

a)

-

vect or when
chains in ed

hree pol ypepti de chains in
MeeAbxitheessi on of at | east

iyal ratios results—in-hiah

one expression
two pol ypepti de

vial -des ot \Ahon

TTTT

Lﬁﬁ%)ratios dﬁg;gh”ﬁﬂ parti cul ar S|gn|f|é§hce. In a
preferret—effbotnent—of —this—approach, g brspecifrc
N%“¥9bod|es aF%ngﬁ%osed of a hybrid |nmunoglobulln

PHIRAVY chal M W Teudv i e SAlaAydi Ng SPECT {iTgd Ly 1N one
arm and a hybrid i mmunogl obulin heavy|chai n-1ight
pel@I n palr (providing a second binding|apecificity) in

m It was found that this asymmetric
1dhd i tates the separation of Tihe desired

nnmnund from-unwant-ed—i WW
V”a%“the presence of an i ogl obul i n

t he ot her ar
SesfSuct ure f 4

hisnecific_d

TlE&F?‘Binationc

11 T u||a||| lTll ||y U1t IIaII UI LIIU UI:]T L
Wéw-cule prqv vides for a facile way of seg;ratlon. Thi s
TARPY 0aciT 15 (@i SPlcOfRGel NW O 94704690, Keke TUTTHeEr
details of denerating bispecific antibgdies see, for
vaxenpl e, Sura@sheetMealPhe; Met hods | n Enzyeml ogy,

121:210 (1986). According to another approach
descri bed |FA@IS°fleFﬂalteent No. 5,731,168/ the interface

to maxi m ze the percentage of heterodlners mhlch axe

rs‘%ﬁs‘? E&ﬁ %‘gdxf‘ul:’a?ms mqﬁ:eq;mégﬂ:?lgvgoggrﬁ!&s of %QLn‘uH%«?y aher Q@Qrﬂﬁlgfe@ E}r s@gctmg

substitugigns gt déff?f $lw@9nﬂ¢ drisirafiect @rbrnfa@tﬁnma (@ therypLauchiesrof 8’6 Poltfﬁeﬂde packbone
in the areDéFhe SWHBMithtio b Rande], £ aSlleQﬁ)r GdNad B&lf(fnﬁa(ﬁ‘ﬁnt (h}ﬁthb ﬂfa@é ba@rophobicity

e first. ant arg re

o the mplsp 8 PR e T ‘hfil e BBEG o
Conpensatory "cavities" Ydentical or simlar size
to the large side chain(s) are created on the
interface of the second anti body nol ecul e by repl aci ng
| arge amino acid side chains with smaller ones {e.g.
alanlne or threonlne) Thi s prOV|des a nechanlsn1for

N

bﬁ éroyped according to



exanpl e, been proposed to target immune systemcells
to unwanted cells (U S. Patent No. 4,676,980), and for
wo e@among of HIV infection (W 91/00360, WO 92¢ROSBE3037471
and EP 03089). Heteroconjugate antibodi es nay be made
similarithdSth 9 pﬁ)Béftl(% OFMENE Blain€ PR IL!:HEK&Q 9n %El@ﬁlgt%v sesbht QD |p§ 73-75,
cross-linkin ents are well known in the art, and
WO““%@CH:%%%&W% U S. Patent No. 4,676,980, along with

nunb I I i n s for
SRR 2l (5B b0 B S PSS, el B RN
{0 ANBRMIHRAVE (&), S d;eﬁlna@l &SS(d) by msh e, bk t@r at ur e.
For exanpl e, bispecific antibodies can be prepared
Wdiatigic:he@) @l (H) i nkage. Brennan et al., Science, 229:
2%4)1333&1%;%@0 gl%gﬁ)rhggﬁ ya procedure wherein full length
e

I es are ol yt| c ally cleaved to generate
p{ltermatyv ey, f“F%\’@'ll?é’ﬁf‘%““g Tosidies mey '&gﬂ‘ﬁé‘ﬁf’ iogroup basRd O ePPPROR firde-chain
propertifdy esence of the dithiol conplexing agent sodi um

%{ﬁ’z‘mﬁ’%&éé ,%gp M ‘gla\/\}a‘fi;['gﬁhedlthl ol s and prevent

ofnmation. The Fab' fragnents
é@ﬁ@ﬁ&‘tl’ééfoﬁi\*l@ Qyﬁéﬂf Ender€led to thionitrobenzoate
(@I},Balcdﬁplohatlves One of the Fab'-TNB derivatives is
r@asw tedtothe Fab' -thiol by reduction with
rcap oe Snine and is mixed with an equi nol ar
anoesidpes gfat lpﬂ}éncePM@mri%bﬂi PBrderi vative to formthe
ké)sRekid T, Batrhdody. The bi specific antibodies
produced can be used as agents for the selective
i mobi |i zati on of enzynes. Recent progress has
Nwgiconsirativadsubdtitutiotis rvalt entaileexohrpging o fneiteh bf Gl of thaggnelpises for another
class. fromE. coli, which can be chemically coupled to form
bi specific antibodi es. Shalaby et al, J. Exp. Md.,
Ba5 cysRibe reRidis nfti®ORYd id egiotainive tht pepar ochircthation ofgfe Amtfbadly ajso may be
substitut@dJ g&@ﬂamthk%rﬁlg Q&fnfp{oge tﬂ@&ﬂl@%%tag (1@ Qf t)@m&@ufé Qw p@evegtaaﬁég}rant

%msnt was sep arate% secre fromE. nd
crosslini, COBERD U PR LEOBR e ta@%t?m% "PEFRFHC i gcuany
where t}&@mtﬁbdyh@antamﬂ)p@dtagmm auit ds By fragihbr@). bi speci fi c anti body

1c1f11%{2r5¢ err‘é@%ypgpfl s@bs&tgtlok%lr\]'g'latxth\%ﬁzL:J s%bsgtylg{g%@({rgﬁ(?ﬁ Hﬁ)ervariable

receptor and normal human T s, as well as,
region r@tsrl}wg g& Pafeﬁ*é‘“‘llts??x e eiléltlﬁn%}ww&flmm%‘wd@y?wwx o resulting variani(s)
selected lfy Mpia@ CyteRpmagaillmate itptomad bibloges profiet D keldiiag ty et parent antibody from

which thyggre gelag-aé;cmm@rﬁ bor gﬁ%&ags‘,@mb&mh %ﬁ&&ﬁ@@%@ hekihiey

ragnents romreconnl nant
maturatigpsing PREPHTPEY AP Y REH! BT HCRE TS (6 &riygiteg) are mutated to
generatebtll%&ﬁﬁlle fuhiGo auBdtikuiiod iaeschiay erhb efiBody Wﬁdhtﬁ! Bds défdrdfd alredigilayed in a

monoval%ﬁtg{%%m q:(grhK@%%qin% %tj ga 1élés_i1%fus+ A n ehdz IIII FS)rgoeduct of M il?a ;aackaged within
each parfigle rfhe h@g@@laawcyarmﬁ ajg ther esFenred igs their Prlagieny a‘i“lﬁtyt(hé irpging affinity)
as hereif@¥clok<a s oﬂfar té MQItlf;’l chifaese® Rjpediiable %é,lioﬁ Sitehor @&ﬂﬁ%atfdds hl@iine scanning

mutagen-relz-sgsgciale)ﬂtqe% tPnl lﬁy h@eﬁr\?an a %r%%l%ngrﬁsuglgs cg%r%;ttl%s ogniﬁcg;?tla/ to antigen
binding t Alerratinelybedyditivedliarivutiyive beefichiognabat merbtat smictae girb entigen-antibody
complex4b idlsdtlﬁec@ntgé@ [)outtmtv@grggéj&ﬁﬁo@? an@flts %éénb 06y cOHRRTEHIJNRE $nd neighboring

Th body" 'tec es | 1.in
residues are. cand}ﬁlatsscfor s{@flt'utlon A%calaimg éct‘l_e t uneg atg%&ﬁlg%%& 8(%&[ §|g%)vanants are

generatel e aniedV veldaits & subjaated @rstredning es dvedibr hirsinmddantibodiks wigh superior
propertiQ' f]&@ Gl thdrCreRh Q&%ap %Q%Eﬁl;‘& f3r f HAF efv&ébgrl;fﬁtm s conprise

eavy-cnal n var onal n connected to a
|Angtmrisavﬁ af aminppifl e obtbnantibpdy Wﬁs t@ﬂ&nql Ehigoaylatigh patsm o the
antibody. @9 aRdd@g fs olegnt aélénﬁlgl\bneaﬂ mdré@bb@hmml&lmoanm tEbQRELhJAS, a@dor adding

ccord V and VL domai ns of
one or “%e&ny?Séﬁuonr??es &P { alrefnc‘))trpéeeSe ! th/eﬁﬁtllbrog’(m th the conpl ementary

VL and VH donmei ns of another fragnent, thereby form ng
two antigen-binding sites.#Another strategy for making
bi specific anti body fragnents by the use of
single-chain Fv (sFv) dinmers has al so been reported.
See Gruber etal, J. Immunol, 152:5368 (1994).
Amtlbodles mnth nor e than tmo valenC|es are

e T | o o o L ) .



it my be desirable to inprove the binding affinity

and/ or other biological properties of the anti body.
wa@\ni0ao04408 d sequence variants of the Anti body BECBEUS2005/037471

prepared by introduci ng appropriate nucl eoti de changes

Gf%o@yli’cﬁﬁ oﬁﬂt‘iﬂom@sqytyﬁ%& Either NAGAKEY or @)1 Qﬁlﬂ{kedjf&ers to the attachment

hesi s. Such difications i ncI
o th T GG B e 5P FHEPE GG | Iy PR Gheros rgine X
serine and aspesdgink (- theovsne O herer>eis hryuasio wiid dxcapt prblgne.an throrecagnitehn sequences for
enzymatlg' ﬁﬁ&h‘ﬁ{é&%@th@ iarttonﬁraéqﬂdl@}ptg Ve ag%ﬂ)(gl&%ﬁp Uﬁgtt 'I‘Qtﬁ tQJ presence of either of

t1on I nsertion, Su Stltutlonlsnae
these tripgtilg spgueages ip p@olynepfide Cfé%‘tﬁet’?tﬂt@tl SVptYeion st leatedtgﬁ/eowlﬁwa efers
to the att&ﬁhﬁkﬁlt $féhd of WS@&S N&ﬁeylghl@ctﬁﬁﬁlhd‘ gdhacobabagloerth 5hydIyamind @cid, most

commonlﬁ senne orat‘hreonm ?k}?ggtznt{ydr%g 1[;")’? e o?g ﬁ%ox@@ﬁﬁe r;tay%ﬂ(‘? ée‘%tsédo nal

suc r@g (g the nunmber
etldltpe sf glycewlatﬁn sgtsy@begptlmdy B Rony¢nicaty acgomplEeq;py aﬁetnh the amino acid
sequence s@h tﬂad%bkdam &R bi e &fiheGBIVE- &s&%cﬁt&béﬂ)ﬂ&%e@éncéﬁ@)k RNiskedf

b 1 hat
glycosylart}ﬁ[t SéAg oge\{z}ttgn %% ﬁ?sgg B g%tﬁlg edgltlgn gfa or s&qﬁcfut{o gyé aue or mqre serine

annin nesi
or threonfg resielsetoltlb;eehubye @ulwwrlztgdh antibaipl cFongihksd Smoem@en sites).
Fhde 4O Flindd) Bngidd 8o re il @o ca%oﬁﬁﬁtke@%h&lﬁhe@éi@tﬂ@ b@fitered. For

tar residues are i entlf ie a ed resid
example, §ettbﬁdw“3flglatues?b&*ﬁtf%te S ey %ﬁ“?ns ¢ i Bt o)
antibody e déstritled @USPegaip] Nl 2000856 9d Adufires, lacied aléqfu%itO04/00936”l Al
(Kyowa ﬁz{kﬁ(t ﬁgﬁb by @Ji)a ﬁh&%m@srwﬂﬂ‘a'bbé&h%% E@legtugosgttufn@@cl\iAbﬁn the

interaction of the am.no aci q
carbonycii s 8 eGP GHE KBRS 0T g YRR B e M et ana us
Patent NG €J663,d81 Mithayla 42 @/. tARebogiadeithi at lndsi @ galdctvgaresdiue inrtigfoligreagchaside
attached {OQB f"coxg%?r{ & efaﬁt{bEJ}eafe I ort&tlb%QY/ﬁfOk’)a ﬁgté Bl s ralslc) %@98%'5%4 (Raju,

tutio while the site for
$) and WORPIHAG S Simesinsgnibere S Gl S HB g [odh Foreon
thereof. AhtdA®LBpdstied cohfiBing Akitl speci@fanttbhdy withtsadhicarbohpéite swctivesadached to
the Fc rqu ?&»nt@&@%&?{em ned. For exanple, to analyze the
or man a nutation at a given site, ala
Wcﬁ@oeﬁultsamem oA FresInge taganecs’ﬁt&aétté’adygfetmtpﬂed bya

variety of Bégat ko RE RMheQFt. TIREH Mhoay1atlddh @uiebassed wlindldtihofiym a natural
source (m fcflte (Iaagen(;f %attzlai”glF eo%cl:uﬂrnS 0 I % %cgdr slechlerr%e gaﬁ*gﬁtﬁ]%gprgpg}ahé] | bg Xltﬂgcfgghde—
medxatedderrstsedewecb ewmqaets R%mwsneweﬁ'gtca?gette FUgReN Pt 1yeaiier prrgared
variant ofﬁﬁ)hﬁﬁtﬁnttv@rs@ﬁ)&ﬂf&aﬂﬁﬂoﬂiﬁs contai ning a hundred or nore

;??]Ig;j 6‘.2 gcrfe{zm or ansftﬁclafe%%g%t%d%szre e | ggel‘ tEIXgnn'Z| g]; of

Teohpriuesifor genssasing antihalics hayp braedeseribgtt %bb‘@d (Pnasgngyrurgpr select antibodies

w1thcertg’ilhtn@lf)gﬂzaiﬂ@JaraéflrﬁtshisQi'é‘)fésmfdeSI due or the anti bOdy fused to

bty Bals Pt ittt 3 et B0 o PR tboas

block HHEB- ligewdrbinding tocwﬁllstetqeesm; thoidfeR re¢eptor(a s.6m wweatleewrg‘l anfthpr HER receptor

with Whlég EBIQR Qlepr & Qltéfégﬁﬁtrdsqmma&noh ﬁt@t@ Qﬁﬁ& deRBniRe rl%mzxample cells
ife of the antibody _yPoe oﬁ vari an

g O QT G AU T AR RG] g mcbord
with the lmively aid thed @glosed ndatekd HBR Bgndl The anld]u@ therHERZ@ntidpdyitpidebyt ligand
binding Me %ﬁlre%e toqm tﬁecI%g{ roaosl’tg efr ﬁﬁ}etﬂén vk @vsalugt‘é@ The sites of

test |nteres or s titutional nutagenesis
?f@raawe inhjitionps BRG Riniapio 1GFE fieeshamonsgh ligepb{ERZ antibadjes gy be
performed lubi @ dnbleyRS MEFEcultliBon 6@ M £3ApdeflipRE. forfiad st ds UScribed in
substitutions are shown in Table 1 under the headi ng 125
WO01/0g945." iR rempaiasalqpiibedipstupy boadged o qaph wiliehd erhaed ff"LﬁOIW§S I
result in a change in biological activity, then nor
labeled rtHRGRB1 7roR4 @F PIRHRAY ded t)e e e ﬂtg_tnét&)atuog%@hlbq (‘Qfatylued for4 to 16 hours.
substitutions” in Table 1, or as further described
below in reference to ami ng acid cl asses, nay be
i ntroduced and the product@gscreened Table 1
Substantial nodifications in the biological properties
of the antibody are acconplished by sel ecting
substitutions that differ significantly in their
effect on nalntalnlng (a) t he structure of t he

. ' S o a1 1. a2 " a4 a4 =




(2) uncharged polar: Ay (G, Ser (S), Thr (T), Cys

(O, Tyr (Y), Asn (N, dn (Q (3) acidic: Asp (D,
w@weEPg 4) basic: Lys (K), Arg (R), Hi s(H) PCT/US2005/037471

Alternatively, natural ly occurring residues may be

R R e
embodlm%g tHe aél%léldy vzhg%h b(loc2<s nggx%takgx‘/latlongign B]%%gec %cl)g I%’l?ha‘_'c,sgl[ I(‘Lgl?crr inhibiting

HRG bm(ﬁi[ggo MCP) cdiein Itlﬁiila@éiy bhadut mmfv]l ddl R Ror€ bafembl@ r 10@MIt o teksO 'Where the
Ay, Pro; (6) aromatic:

antibody WeRATEERS ERSRHWE SSBS f’?&“ﬂ?ﬂ‘i B &Lysmfor lnhléﬁt‘%ﬂRGé%k‘&’I’fﬁr’i‘gMﬁE’ cells in
this assay%}l g%m%{m 9ef beoagc%t P(fgnﬂq%ﬁ%& rﬁérgﬁ'&@ébl;' ﬁfnl\@o? @s@ er class.

i ne residue not Involved in maintaini
R oA 17O o e SRR 1By ool HHly g seimutted orosie
phosphorﬁhtfbﬁ b eﬁ[ﬂlﬁé@ept@ﬂfﬂﬁ&ﬁid ayHBERI hbﬁo&ﬁgdnﬁEmayttﬁ ads&ped Vir thasiple, cells

endogenou%y exPreSS{ng the lrec?ﬂtg(%s of trartéggtew l lslsec? thgnq glaf eY: llﬂatagzl with the

Cr oss nver S
antibody grdyhely esszaertjfeﬂﬂﬂbhaawedeawﬂcmb@wnq R?Oﬂiphﬁsrlei\?@ aﬂttt\gty g%l@&ﬂnlaptt y
phosphotﬁr@sﬂ{etrrloﬁdéloﬂﬂ kwhisaedpBoratyecomlidated @l a icec@ble ABED. DD Kinase receptor

o SO FR, B58, DX BTNy AL B oo i

and blockiugdyd that agtivitm by @rvetitody. nor e hypervari abl e regi on resi dues
RfonnPadifak, o@eﬂﬁdy@é}g&\{ £dr@n ShtibRy Wﬂﬁfﬂhlg@d{m stith\1B3dn of p180 tyrosine

ar | ant
s L el LR L o
plated in P4-edliqdyites atd npmoy@altantésdiesad HER3maytbe addadto pa:riewtll agfh tnpllj)g@glfor 30

e R RN U8 A1EL 81051 B SONBIL ST B L Bhncroa
and the irRialidh rlay ﬁm‘hﬂ'ﬂuéﬂ f:oﬂﬂmuﬁtésn Meﬂlh‘ &Qﬁbe@b;ﬁrﬁkcﬁﬂomgﬁdhﬁdlyand reactions may
be stoppeg Eéﬁ%%{dg@%%% g%e %gr sglin}r;elee%f{gr (p(? 2 Ish8 S%S{H%K gT’IG and 23 W s e, pH
6.8). Each wdpmtei (23tl] roayde electrophotesed on &4- 1%@&(&%@ geb@\&ye@aiml tiprt dectrpplgretically
transferred %ﬂ%l’y@ﬁxﬁﬂlﬂ@ laBiusids BJeﬁM%Q Aﬂﬂlpﬁ)slbm@ﬁ;\ﬁﬂé @M el A A mnoblo8 May be
filament ous phage particles as fusions to the gene |11
developeg puidircintersity mﬂztfareé«a@mgre@ﬂw betsi ahMe 2k 8 099amary lee quantifipriby reflectance

densitom trya’?n ar(;tlbo y szealé,(c?eq wil t? lglgmgfb&arglp?x{ﬂlbﬁ?—ffk?}%{f aft19r( f&)m@ t{/rosme

acti vi
phosphorgfiation Itfoaé?@d 0-35% o%ﬂoef@# inttlgs 45Ut <i°ﬁ<fyre@a?fa Flﬂ%?tf@r tnhibition of HRG.

stlmulatlch%pﬁlBU @Edsiﬂbblﬂsﬂh&glla@ﬁl a§5dleteﬁﬁmefdcb57 réfledintd déﬂiitbﬁfétry ah;atm peared and an
1G5, for tﬁe aB{ét)o V)é\ in efs? Ig S'rl].)g g’e{lcsﬁla%g nIn r?e e?n% ch n% a{lt%odg %,'ﬂ ch E%cks ligand

on resi U es
activatiors¢fg ﬁiEng:aqﬁqr Wl lta@a A€ @e mhlbq‘tlpgjﬁllf:@ stmmlap@)(qﬁ a{I B @{rosyme pJiosphorylation

in this as@§ 61 dbbu® 5ERM ¥ lesd, nor8B¥relR6ly PEMEEri1deE. Ahekehen BibYd/As @ antibody fragment
crystal structure of the antigen-antibody conplex to

such as aleeﬁﬂgmfny teedfisodertinhifising HR Gisémylation ot &0 tyratinch Bepypharytptipn ig this assay
may, for examP g%‘g abo%qﬁtl;]nl\/{: (g"ntssa (r:niorergree e'ra%%ﬁ%\?&q sn el 9 hbori n 9

ues are can or “substitution according to

Ohremay als e ioseresy tbb‘blbléﬁf weifepieofdieqntibopis ModtMBdr? et €8
essent1a11§1 E@degzﬁﬂe%rnagﬁdeferten@ BR8YRhe 1911336 aB94N4%B). IAS el @Cthie Bbsdy) MDA-MB-

enln escri be tlbodles
7t S5 S R LR 1B SR )
Incubatiolp avits @ HER2 aulbddp may show h gowdi énhibitorp pfast on thiyesi Hie Sltrylpréo thht dlSplayed
by monoamaﬁ9t1%ﬁ§ SV @ d ifler SoodilEnt %%glargng@ IWIII%@ s&lhﬁcagﬂi}l 1B e this

gl ycosylation pattern of
ibiion R e eI SHE-ahe RO G BUNTUPALR g ¥ 28 s
extent thzinnnohmonarahtibb@dty),s (an dftonallg adi ghgteosaentohan Mo Keclonal antibody 7F3), both in
atlLon sSi gt hat are not present in the
thepresegbexn a%é’nce GXO eno"%ﬁﬁl on of antibodies is typically
elther N-I [ nked or Olinked. N-linked refers to the

att achnent
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of the carbohydrate noiety to the side chain of an
asparagi ne residue. The tripeptide sequences
waspanagise- Xseri ne and aspar agi ne- X-t hr eoni nePCw82005/037471
is any am no acid except proline, are the recognition
REHY ENG R Fnel O BV IRIdE oﬁﬁt&%&'ﬂéﬁiﬂok e él&%ﬁé\ﬁéﬁ%&%ﬁ&%f HER?2
) rmleKtotheangaralneyecaln
with HER} ig $esh MEFR ndeSKe s oqdip aydsigmttinedl i asapippifiePreinipign e imgniguch as
that descﬁwdyrpwpbi/@tms:srua@he@ly aoReif@ftdyahanGloyeumy la@ibb®MDS] del. preferably

s R AV SSRMBLL R P59, 1ot achmend i one

%y fdeusidy zrgwta irthipitorp ﬁﬁ&mm@dm joet, mayseeen formrieilips whiel rghikjthe
growth o? gh‘h@e@ 81l @hxclﬁlv@r@ﬁ#@mj" )ﬁd{fn@ tRleht@e @6wth inhibitory antibody of choice

sl o GG S PR ne OIS B 3 0ot By By o0-too%

an antibedlg congplratiph ethbiny 0 4kd Wnighg Toridenaiirsur awibpdies SeafifeAR-€ aseag Hescribed in
U.s. Paténbﬁ& 5 6t77 Pﬁ@grﬁdelﬁé‘fo‘;’tﬁ& @Eco ﬁ@o tglg ads S@bﬁvia%el(i%&%vaﬁq a 1:1 mixture

ti'de sequences | i nke cosyl atiaon
of P12 g Y i SR A O AL e beéuﬂﬁﬁ%@mw aggriclLin sreptomycin.
The SK-BRIGictlisare pbifed at20,080428¢ in b BininDeell byltureaiisg (2nds/AFommadisk rii e 30ng/ml of
h ye f
the HERE r[u%gd(} apa% i{d%%lj (%M ﬁﬁ& gix %{}@ iR HHER G co‘inpﬁecptﬁ \'l;%e&@é cells are

countd ey elecyroexe 1TSS 3 e B Ao T B ARGl e S PR
cells by @otii@0News b:B5ues00100%Ynal Be salett@lr 2@ ghowihaihibéa Apibedies. See US Pat No.

5,677, lﬁ?gr asbsa? g foer %crélglmgl h{og %r?]@th yn%%lt&ﬁgngg&}ég rs@c‘ﬁ Gs lﬁiS (ﬁgﬁ'y e that

ucos region of the antibo dy
érr @rd@ @ssekefrtﬁéamﬁﬁ awe)dpatvhlptplpqlucwomwzwsvem Bipdipgpasygy using BT474

cells is aPXiB8E. aFhe lBT4ﬁQalsa}e$:ﬁltuE$3 a0t 0 9362 As dbuselyiomeprddad g paragraph.

The mele_ng% 8‘{3 1emf)\l/jaé Srgi) é lace %%%%q%xejhum ap){n’h er?né:g ?%E(L p%ung 10ug/ml of the
monocloaqltagdnh@d Fp]@_pwmg amgeerd@ginmhat@fx periad mepRlsYE® 537 waqhéd w1th PBS and detached
by trypSllBla%té)ﬁ t are 8‘1%%8:5& é:g%il re%}xﬁ%:sded 'i] P WAI%?)F{;?? gucgggquvt\)naaﬂmy&bes as
discussell @RS¢ foDlﬁéce)g dbafChs g ETub&Slhed bteeﬂ'eﬂabklh@alﬂé)dlrgagaﬁ@hﬂw -RIBIC) (1pg/ml).

Samplesar‘rtlag'%?fj éeggg%na IJ:CCSEZﬁ&l“‘p vpcfytol:nptgr afld! AW&%TJ(%?UEQ goftware

t
(Becton ppqg]ngpn) g hyse éﬁﬁ’o‘*&‘g‘l‘& 21;116:3_ stet%cjamy m@lf)car& Bmf ﬁlimﬁ@n binding relative to
control aﬁlé'ﬁele&&ﬁds Qpi)ptbtxi iﬁdl&ln@ eﬁtmﬁhmaarnhmgbd tth€anadxindbiridng adsqy, talDNA staining

assay ushﬁ BrI‘m colps is avalfa {a ]‘kl)l Of ert té) b?r%éfn tﬁ? SE 47% %r %ﬂﬁpﬁabesﬂéég treated with

peci es an Su C
the antibggy Q.feftt@‘rsé@ deseribsd indlep Plfeéedtnlﬁ éwoe@ragre@is erﬁ mavbéte‘é; t‘ﬂ‘i‘t WEN HPHHST
33342™MY8Y xR 3778 Qk@énelyﬁe blan APIECRIIES™ 666 Odbngr aTsuIR® Cagdthtion) using

MODFI@ g? éwaé«? Eg%’vs of otu%'l]\ﬁ mgéd%(s) gvxxcl} mg rc%gnagr ?ntqllglegp%r(%ntage of
apoptoti¢ el urhieh is B Epld camatﬁdamd Ipiefeiabls @ faldor gregten) ey @ﬁeqtqd@ﬁis qup to 100%
apoptou@ @Jllbbrn@aly bS RUEEEas blothpbgisiic Eib&lied hisindakisdsaly | BecdOW O/ 177978 for assays for

sreening o SORG GG QUL BP0y 81 PACRFLEt oy
MistsargeaiesitiodiRCRicnbind e emtoss, on SIFE2 bawd kit W‘@“tim‘!)’alj ipessdt.q routine

cross—bl&flang QSS%@S(I(!I’II € ThatRESRRE GO ¥R le @ QtLaﬂJrrat@y Wakal, E@lﬁ IsfHHs Farbor Laboratory,

version of the antibody. (viii)

B Harlggh 50 b3 (OOR, Fhe RS asa%]es‘&ﬂlﬂf BLagny FPETisg s fpding of an
antibodyj 813 ﬁsav_t04 REPeatiiumb) eh ER2h aAlternitizdp od@iditivaably dpigpomappin@ren be

perform% H} Es"ﬁ nS 1% Ith% C(iltt ar%@tégrp,?e Eﬁyﬁ?ﬁ@ £n§ ?ﬁ—%ﬁh E}rubﬂuxgl(ﬁ%lgﬁll et al.

'St CS, an antib
Cancer G#{f ifWﬁlZ%)@ROsl»m yankht demajn(sh o HER2 effar%POHErlay the aeisedyr | t %e
abi |1 tp) Q,f,m,xnbg,,yagutésbody to block HER |ligand binding to

\?\ﬁlf hn%gﬁgt? eﬁsg)fpgrl toﬁlg@ggo?cg?urg&;sec r%g?ﬂ%mé ﬁn %Ebod%%géte%%%ta c?totoxm
agent sudf asiargharodetapeli Gy agent doxkERg. e roolahle tovrer yn enayynatselly actlve toxin of

determ ned. For exanple, cells naturally expressing,

or transfected to express, SMER receptors of the HER

het ero-ol i goner may be incubated with the anti body and

t hen exposed to | abeled HER | igand. The ability of the

HER2 antibody to bl ock |igand binding to the HER

receptor |n the HER hetero oI | goner may then be

o,
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performed using nonol ayer MCF7 cultures on ice in a
24-wel | -plate format essentially as described in 125
woeRE0eRAsl5. HER2 nonocl onal anti bodi es may berPemiusmos/a37471
each well and incubated for 30 m nutes. |l abel ed r HRG
bacterial tflmg;l?[ZaJ?t%gan(ugaﬁ ogm ifBRMink BeiheReaRBd@Mant@Rgkoh)N® a radioactive isotope
i ncubat i on may be continued for 4 to 16 hours. Dose
(e, “a?‘%%’%gﬁ‘%@ curves may be prepared and an |1 C50 val ue may
Oeenoakbcipbak eghnfs osefifl insheagatdrdtionlyf sah imminesoaimgates have bave described
above. C%mg%%gk g? QJ anu%&l? a%bm QMMI ﬁBleQﬁe%Ké Ju&hg@g]gahcheanfncm a maytansine

ation o receptor wll have an_ | C50
(U.S. Patpi 45} th&;péo}.mdgﬂﬂﬁaq ﬁ'@‘ G ereplse é‘f“Feglpiaﬁd ki assay of
ﬁhﬂu;ﬁref‘é%&/érﬁﬂodinﬁﬁﬁ),f thH'ﬁfvﬂmDrl’ ek edtidbdy\is cbajaduted o on€&Snore maytansine

moleculeﬁ edg zf%oup Fto a out F(ﬁmyyltaéé le%glgsl rﬁgpaggqu%ﬁglgﬁ%f I\’Ta %DSH@%H&? for

example, WE:F@VQ?@MI tg MavrSSMesvha@sruy berm@cedft@Ma& f @act%‘émta B@éﬂﬁed antibody
(Chari ez k0 @AM OR L HSB52: AL B 1 PloghHBb @&laryte 2 %Mr@lﬁoﬂi &&EGdy 1mmunoconjugate

Al ternati vel r _additional
Aot e iee LR R R SEp R chllaliedh ol more
calichearpibip splecniys. fthe oaliclhmigin BBy oéeEpiditss ap papaidayl Plloflvcalg piERle-stranded

DNA brd&l£8ub: pﬁéanQFFJncéﬁﬁéﬁone SescafPat §ﬁd)gue§@ﬂ'caﬁ%@mhrﬁvhlc¢1@[lab Be used include,
endogenousl y

expres e HER re o
bt e R B ot ' SR BEGONY A QL B T a o 363342
(1993) aidiedadricil bGualyer Rpsdart &N 2%25@8?336(@998)a>r8ebi@ﬁo |USFand-Nde p& et 5,712,374;
5,264,58k ya%@?‘n%eoo‘i@&&w Erbé&r@érhtmeéﬁxtb'y\‘éf&éﬁc@s' ng an
ant | phosphot yr 0si ne. monocl onaf%hl ch is option

PG B 5 e E 1T AUy P RF g bens Achin,
nonbindih € SeR! fodignaat bi/djhteta @sis,ayotadsA thatngllon PsekdoGonaPed gitosaNaicin A
chain, ab?m AQ:@&H? 6r§ode§cn@1k &ﬁlnaéifma—sﬁgh gllefugzres fj%z %fo@n@ 'dﬁgthllﬁlggtems Phytolaca

receptor activatioh and bl'ocking of 'that activity by
americangproiginsi (SAFY PAPH: aﬁﬁ%APe%B‘EfP%FﬁChm%‘é‘“H’BSW’%EC’&eCﬁO“PthPa&??“a
ofﬁcmalalilﬂllbb@dgellﬂm @dito ke, RittiGochiREBencdtytimeh@ibyicioandohe tpcothe@Bes. See, for

t n MCF7 cells essentially as
examp led‘xlg)g?/lb %m&%%%%%%gg%%:or exanpl e, the MCF7 cells

rTﬁile?fé“tpP‘@P'éd‘ frehenopnigBplpte SR MRBEORAMEFFIPRBE] R5Higen an antibody and a
compourd@itith Re k@ tictaBti il R2:. BEyontkeagde 2NA BndeaCRaseich asarigoxyribonuclease;
DN Se)i ncubated for 30 mnutes at roomtenperature; then

THRG bl 1 7_244 may be added to each well to a final =

dotisene f adicwtvaisotapesargrvpilabla §r {hr arofysten i fatigenitgard HER2 antibodies.

16 [B5ngonyt &9, M8 5 1he323s Nl k; . L

Examples mCLée &T@@l fIarié r eactLﬁl onss dé"gehg%zopgeg @J}a} l(t?ahtg\g oAb Lu

aﬂdﬁﬁugate@ ot Of antiBOdyrihd ofotGRS ghaunpl be nhadd dsiag a (abéty SHBuncB&nahgybtein
couphng en‘tss eTs%\?ngMnﬁEdlyﬁi—agyndﬁcﬂhgb ?1)081015@Q§1>1§’§1mk1ﬁ1n{1 54 ml)

ectrophorese radi ent gel X)
malelmlmthflh@w@e@@w@ﬁhw'éﬁ g iiplaps GRoR gl depvatives of midocbers (uch
as dimetp@ E(Mﬂinﬂ:)dtd IGiE!I)Eachef ebttk® (sudhes ditifimiigl suberate), aldehydes (such as
. glutarelﬂ;]e;@ g—saglc? glfsn:qsg P uc% A4S blgﬁp qudpfzr)z?)t] 1luﬁ)nte)S big-ai)ézo%m derivatives

| ope I ntens predo
(such as b@aip;@mwumﬁ@oﬂi etiyencdiggnaFigsoryds ésuf:}wé ﬁ’lYF*fel Zéoduwyanate% and bis-
active filicRihé c%ﬁﬁj%ﬁ&ﬁ (s i1 5 RbIOY,A4- (ﬂ-[h@ob&ﬂédep Qfdb/ex&ﬁﬂleﬁ‘ & ti@fliniuldtoxin can be

oo L R PR S Yoo
methyldmthmlbrre@dlammenehuagetacsasldyMXNTaéte arr eetsrmdm ghelating\pgenf for conjugation of
radlonuéléaﬁde% &ie%ﬂtltgﬁy WHMZ@t THe ‘ﬂnl@f sz/ He a 8Geat ¥l DSHePBacilitating release of

horyl ation as deternined by | ect ance

the CY“’H@H%IP% £ P9 FeRP RIS R e ke %Fﬁ“qai‘iéﬁmf%ﬂrh"{‘%ed‘methy‘ linker or
disulfideadvhtaiiag Yinkdr (Chati ercesaanaayeshedﬁai CTHL A (#992)) oy BReed.

Aﬂ‘{grngtla\‘l{ér?yn gfusx#)pgro I‘Qpé'%é M(;rh%{vi\% %Itigﬁlgéndl gtgt@ﬂga ent ay be made, e.g. by
recombifayhfedhpigiuerPr Pmd%typthﬁisatl on of p i 80 tyrosine

phosphorylation in this assa}/ of about 50nM or |ess,

nmore preferably 10nM or | ess!” Where the anti body is an

anti body fragnent such as a Fab fragnment, the 1C50 for

inhibiting HRG stinulation of p i 80 tyrosine

phosphoryl ation in this assay may, for exanple, be

about 100nM or | ess, more pr ef er abl y 50nM or | ess. One
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I ncubation wth a HER2 anti body may show a grow h
inhibitory effect on this cell line simlar to that

wale@ploaspesi by nonocl onal anti body 2C4. In a fupthes2005/037471
enbodi nent, exogenous HRG will not significantly

ﬁ@}\éein%ﬁertemb&luhéﬂmh@ a'hthﬁy mby & Shijahled to a Fb@epﬁ)?t(kdé@ﬂﬂfpt"i‘hdnl) for
able to inhib oliferat.ion

wilzstiog Gy g e RRE B 1D PSR FOHIET S AR Bty B oloved
by remoYahofthnigpid comadaleyfrotnaha cigruadraring X tleming tded pndrbnadhioisEdtion of a
"ligand" c )c n c i ral I nce of
s AT B0 PSSR b o
i nt er é8t0%EgbrGEeEr@ysl i n dependent associ ation of
Wm&lﬁcbtlokﬁﬂ?ohelaﬂllﬂﬂ& Bre Wbitofnpdtad h&Kin BRor 3xaaple] the msbody may be linked

m.ned in a co- i mun uch
e N LT S5 B PSR
polyoxyadsfiaaes; oryestolymets afpolmtftytane glzdol 2 by leapgycoln e antibody also may be
entrappeR irSrhi6ro@Bdulés ﬁb&hﬁ:ﬁ a@f b@hbiy, Hy‘%ﬁ&eﬁiﬁﬁ)ﬁ&tﬂniqﬁés)ér Eyhﬁ&fac:lal polymerization

(for exarEEengJéo nal élgose %% éeZeﬁ;gymgrgcfagsg &5 and rleé" gl{letl\é%r&etha%ylat CcHocXpsules,
respectivielyh urtnotlomah@ugﬂebvmmsxsferr@ Hocepmdg lipesompgs atﬂumwmre@phnﬁe,s s

microertals#dgs, ndnBlpRGes %m%mtes) &rhl?mgfr&%ﬁlohsn BhdRitd-Rfigles are disclosed in
ant | body of hoi cgé S growt h of

abl e |
Remingies Ihgy: ”f?“’é‘%‘i“f iepggs: A edbt‘t?l"t(?f 9 Abg g%‘h)( 20- 100% and
pirvedy e ddsiraplely merifo thhe HObHP OLhainveationgrithirgspedyyto effector function, e.g. so as
to enhangé)zﬁ\ﬁ&g tdEp@EdefRQelpltmed@t@@%'ogxélt}t (@D%@) m/ommnpl-gﬁ’ieﬂt Q«%Q&dlenft Yytotoxicity

such” anti badi es BR-'3 assay descri bed i
(©00) e oo ey sofpaved B UEBE 15 PHBET a‘ﬂ&%ﬁfddf“ﬁ{jtu‘t“’&S in an Fe
region of ¢ stiBslg.ayleriShveBler Jddigdoally, ayseing residin(s) maybe Inttbdurddib the Ec region,
thereby %{owl: % %te%gn QMEMC %“H& H)%éﬁup Hll tﬁm%gih? dl’h%(gntﬂ)dfl'rgr’@ inﬁﬂcﬁ&f thus generated

oVl ne serum tam ne and penrcillin streptaony
may vy gpregRd BRISIAER F%PaB}l@ /gt iBgeaatd czleplmt-%*atﬁé crlfRinegigg ppivody-
dependefitbllula thtdtexiciry (ASIT)( Zad Sdr@bdrat,di B Med. Q7611901 B30 (19g7) mbd Shbpes, B. J.
Immuno; E&Z@%Z@ﬂ%éﬁ oﬂ%ﬂ}étﬁm&%@ﬁt@%@@! qu] e‘?i&nceﬁ‘tuttﬂ[lmoc‘rl rvg?%%ﬁ also be

nu ared unt r eat ed S are
Pfepafedc‘él&ﬁ bessgobifusierRpekepseiliekey 4 ﬁ?serl'eé}m’fﬁﬁ(et e eseaesiit 1602565
(1993). m&ﬁaﬁ‘lvélﬂbh £06dde San\bH B findertdiwtbich hgrdoaMFbregiofs ahdgay Bi€reBfha3e enhanced
complemen{ léSlS aplg ABE@ %:grpatil\?lﬁc]sog %JVCI%?IP é’tl al. ﬁrgtbé’cgzge/ Iﬂﬁgyggg grU’: Ilg -230 (1989).

ant di es

MOO()glzgﬁ'XPrg_sm L§ dppcrakes a‘}ﬁ’@o‘*"?frwl@ dpEevsd ﬁBC? g.ynctg)p quresence of human
effector bdlllbll vxhhb& @k YntiBHdids b@ﬁlpﬁ@ amfd@did abstélonsam e BR8gion therddfF. d?é’ferably the
antlbody w1th 1m;r)] gx)r(ze%i ﬁx gk campnseg_Jl ssuingzl}?u %és?an 5(‘)’%%'13%92}8 'B‘%'?‘ G gd/é%@?ép(;[f R ES fegion.
Preferabéwm 4lteripd s regitngs anFm I&@l Fegegigneomprising p@ﬁ@ﬂ%ﬁﬁ@g %‘ sggiopsft one, two
or three gftﬁdg@l§331a§lsd| scussed in the precedi ng paragraph. The

mediumis then renoved and replaced with fresh nmedi um

aintib@lico witlnateliedi fiadondiag midfogcoiPlrmgit dépenenticyietoniain (PO el described in

wooy/ABM @@ﬁ'a)(ent 0k |1§21\M5Pﬂ1 3U§ PREENS 847, 196 BN &k PR KB 6508162481 and US
nmonol ayers are washed with PBS and det ached

Patent No, W& il (%dgfqgla gt al. te']l“pesangl?oglef ﬁ)é(wrl?élﬂ fiping Efégsabstltut\{on at one or more of
amino a¢i@ pasBip@aE d22, sR6Ca7hB29d3 1I3g3 B uhd/@33adfthedt tegivothecbfi Nt 0
tubes as discussed above for the cell death assay. = )
Thedesgeasetherierpa b life of hiptiberlyatia @Ry HoquRoray a salippe gerqptor binding epitope
into the Mrtﬁﬁy@spe(naﬂ-}r@/aﬁﬂb))dy Sagmbhg as dEEbYlbéEGn gs a:itéhZﬁ!B%wi Rge@mple. As used

herein, t&ﬁmﬂ@al\(a erpecef)ttoﬂnndu)(g( (C)Re refeﬁr}o ﬁn eﬁg(g)%g\!\/%ﬁ-r é ion’of an IgG molecule (e.g.,

war e

IgGy, Igeinidta.od 269 tiwhis ekpoppittlsde isreasingsthe ig abvd serugi hghlifejof tipizG molecule.

Antlbodteg\(zﬁlll Sib@futi R DE% FOr Vi RIhADf hirfdliREda M scrfn LB EsQle aBE Boscribed in

ted_as apoptosis-inducing anti bodies. In addition

W000/4t2872t(ﬁ‘85t"ahﬁem n binding assay, a DNA staining assay
using BT474 cells is available. In order to perform
this assay, BT474 cells which have been treated with
the antibody of interest as Hescribed in the preceding
two paragraphs are incubated with 9ng/ Ml HOECHST
33342(tm) for 2 hr at 370C, then anal yzed on an EPICS
ELITE(tm flow cytonmeter (Coulter Corporation) using
I\/DDFIT LT(tn) softvvare (Verlty Softvvare House) .
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To screen for anti bodies which bind to an epitope on

HER2 bound by an anti body of interest, a routine
w@e@s®44bocki ng assay such as that described iPCT/US2005/037471

Anti bodi es, A Laboratory Mnual, Cold Spring Harbor

El?gblggx‘@(; Qlﬁyodleggltljl_lﬁlre!e Qr\% e@@ﬂﬁk %uh%@tlo@égﬁééen b?xﬂﬁllg Qi?cs are also

to _as er the anti body cross-blocles

Contemplaﬂrﬂwsr%%BfNOaHS@m/ (?01%5(%‘“ Millggeid)-2ca or Pertuzunab, to
di. t
T ar%gEsz ant'ib%%hes &18018368)4&&9 {nﬁyg olb& 1"09 atedYaS tﬁ%uno??osgrﬁl 70 FLl;Q)gomes

nown I n
containing ths a&t&’ﬁdmfuw?a{eﬁby ra&rﬁWbl@dyn HER2rt g6 ¢ escabed by Bnsiein ehalef’ roc. Natl.

Acad. ScAUSA, @@B&%Rw@@i lrwangddl; B8 Mad M4, Seil BAS @R 40¥0R1980); U.S. Pat. Nos.

4,485,04%i ?,OH% g%?ég?j X&F‘g?g%i{)@ﬁ%gg?#%ﬁr }s%;l ggpggglfrxgg\g%}bengnégd circulation
time are disppgaloe Ui} Eng@tlﬁcsi@b’irﬁéﬁl sing an anti body conjugated t o

ﬁarﬁaﬁtaa; E’s%fuphp%gﬁrm ca§ U@,‘Qn@actedaby%@mmﬁwkﬁ&&oéﬁﬁmd’ w1th a lipid
toxin ‘P%gl'f |l ecule toxin or an enzy mati c

compomtg)éltc?%l Ofphﬁtfdﬁslél&o(hé‘?’ Flglesterf)]lfﬂ%%@G—de&lv%{lﬁFd Blfosgﬁ 1(?,¥E|thanolarr¥ ine (PEG-
PE). Lipodoimgyd ang exirmdet UmbuggﬁlfefsaQMmids)ora sick/ 0 IyieM alpbwn‘tes withee éoiidd,diameter.
Fab' frag%%ntsaof Elﬁ qhtﬁ)@(%l dide pfe&gttl%ﬁloil k:e%n%e conﬂlggtﬂiq!) Qﬁ:eq é&l)g‘ég S)descnbed in

erap eutic ents use atlon
Mrtin i, 1P G385 G0 /e s e, sy Hoa b emeherspeuti sgn
is option4l Bprifiat @5thid tlfe lipd3orad) BdelmRbiyonand. JON@ioad! (Tanta IsnEl(19)1484 (1989).

m)l ec h as a calicheam cin, a maytansine
P‘g%xg'%mrﬁé'mbé%%% 020), a trichothene, and CCl065
%@P&F@%ﬂ@ém whifht cait ecforreleied froorflipg 19 pjstsest éfvprstqn include, but are not
hnutedtcetl’fbfbdd,wmgwt of the invention, the antibody is
antl—Erb}f%nt Lc%’(li%a 1rtxc udmﬁ arRJ{EEf%rantr[)% €S, sugcl as ({éscrl S%l%ree eta%l %ebr%&,

ansi ne ecul es per an
antibodiegfilaiching| te ) B-cplbsytizen gimer Srbmbyas Pét: C@%%ﬁ?sleéamﬁeRwWér@é“ ®) and
humangd@}fyhyjb%dmo whErRsh rmy be reduced to May-SH3 and

antlbodleﬁﬁmte tél}edc%ilggzmcl% Jfgl %W(%)(c%%gerga t%avallableci?om 8enentech E26
(Figs. 17fvely eepire FFT IdFian 1108 digreiiinisE nasibohyj g ar endinpaed pubstitution at position 265

of an Fc lcBIOM MO6E |'(fU$| g@ﬁ/@lgﬁmlpm eho61 (Ff-fg@ WAJBsxﬁx%lrﬁ 4l axﬁB&d‘y Qé)iqy

t ed r
worood WY AZ bkl PPl odbPod sohsn AR SR ot
variable dsmpite of MoobIEB awibrdind e, DNRxsieails. Aol 15t SEAGE 1999
Internatién@NEEIRLERNOWS 9550 13y Qid Faght NANGY QBUE Rsdla F%&'uér? Be@d8; & Patent No.

soo1o1 LR, G B O S 4l L g s

14, 1999Red &8 Patbnt 58:5,3338; 3342 (1993) and Lode et al. Cancer

antlbodlege%%{dqg \f%&iar gx%géélgl%tl( é&&gi’ﬁGlX%ﬁﬁec’m@tﬁghersegg%ngl@%lﬁé]ﬁeva01zumab

5
O N T E e DA R
anti-IL-8Bnibytied (SClahd of ala Chésy €03t90X (1098), antinfemaigna ublida@rNw WO 95/23865);
anu-PSCMB‘gJHdl‘éaa@Véb?m bsgd 1 nclude diphtheria A chain,

i nding activeé fragments of diphtheria toxin,
anti-CDAQapftbadPsninAu g6 t B Ee bYEtFobraet QP UYTHO%a) , ricin
anti-CD1Aa edtidddits, 1ﬁi'3nfdlng etliAhay (RAP'mmma CUS PRencN@I 1)622,700, WO 98/23761, Steppe

etal, Transﬁ{z‘rﬁln%ai QEE@? 0 o a%é‘ﬁbunﬁ?nt 598 G dng J atu% @ggﬁg?%g ,&gﬁ“ -CDI8

amer i cana

antibodias g5 TP 15 5.6 HBrHed APEKAr P, s iﬂh\NP 87426912, gilisheduly 31, 1997);
anti-ApoQ: r@cfebt&a anﬁ@ﬂﬁ@ﬂa98/ﬂ79’3¢ publéshdadobémbed] b0, gel oni n,

o S By ALy ST T RO B0k
5,672 34]’) isbiled 8dpEdb@30,0BYY L@z et 9 Immitiod 1@(@51@4@ 1633 EX90), axd Dhainaut et al.

Crit. Carl Wi P80 %mtmggg 35)¢s an i munoconj ugate forned between
an_ant | i) gl\é)rrgound wWith nucleaglytic activity

an“-TISSFeFa&Of ARG BSOS a5 4
deoxyri bonucl ease; DNase). A variety o f radioactive
i sot opes are avail abl e forSthe production of
radi oconj ugated HER2 antibodies. _, . . . . . 211 131
T125 90 _, 186 _ 188 153 ".212 32 .



Exanples include At , 1, 1, Y, Re, Re, Sm, Bi

P and radi oactive isotopes of Lu. Conjugates of the
wa@niaoscloedys and cyt ot oxi ¢ agent nmay be nade usi NBCHEUS2005/037471

variety of bifunctional protein coupling agents such

anti-hifiin ilfl(égﬁnr{W@ Q%Z@pﬁ@rslﬁy tdbeldydbf fodgyl ) propi onate
SUccl . ni

i A e P P P R BY SN o210 pulished
Decentberf1lO1€26; onal deri vati ves of i m doesters (such as

anti- Cgé gﬁﬁﬁJ&%L Slﬁ:g Llso(bﬁfj(@ﬁ @au!:—rlg{% 4, 5@?@3\&@%@ @fa? i Sl9§§ uch as

di succinimd suberate deh such
ant1—CB¥5lﬂr Q}tlé{lcdéwalé\) suchdlp th %@ @Bﬁng(Sfﬁ yS Patent No.

5693f62-1@&ﬂ da}aﬁsbzoyﬂ997)hexaned| am ne), bi s di azoni um

anti- C§$ ant1 1es sugﬁc’as he C%ﬁfanu}xﬁdy éChﬂ{/Tt al. Atélzrztzs Rheétg 39(1):52-56 (1996));

zoni umbenzo

anti-CH§3 astﬂwawmhels CoMBaRHAH (Righipanres! ¢, Buntt 189 {34188 and

anti- F(bﬂeéﬁt&tdnmdlt:sj SMEN ak ﬂlg MO BRIy dfecle8 UhstdBYRI as in Graziano et al. J. Immunol.
-2,4-dinitrobenzene). For exanple, a ricin

155(1(# ﬁ?ﬁ?%@%@gﬁ can be prepared as described in Vitetta et

anti-caadinoeBeyoeiseeig2B8EEA 0GB d{ed G873 hMBalsShken 4 ol fgystrdigs- 55(23Suppl):

5935515945§@§§3,-5 ocyanat obenzyl - 3- net hyl di et hyl ene

ent aacet jc )
anioirp A AT PUPIC e I T DT D i et Cancer
Res. 55(0®): 5BFsi5BIwe (199 Beed Hmﬁhh &t dl. @26cer RdaeS5(2B Akl SPhay S48 s 91995))

antibodi€d tr?at@égﬁ‘&JJg Colbd AKBbma cfeﬁsC§uJ:h| a"s @M?Qﬁm&?& Blaézﬁ} Tt 26 (1):1-9 (1996)):;
X1

ani-CE QUTOREH, P %QWéPHlS debl peral Lol ?g%\?z(llg%er
anti-COB hadtitvgies duttnds &ln MIPS ¢lirsitl brfal. derceaitet 86(28 Suppl): 59ﬂ$eé910$®h%ﬂ5} and CMA-
676 oreéDpé}Ju Cancer Resear ch 52 127-131 (1992)) may be

sed. Alternatively fusion protein corgprlsm ]
o PRl WOy L i 1S PPDCEK D e CH 5 W apm DG oe s 1999
anti-Ep@AM Altib&rada buch eCITHIAqRESOREX@ept | de synt hesis. I n yet

ant1~(:§ﬁt9ﬁ1h gr[tlbgc{m Qgg HER 1X1m£dhc§ c%tﬁapﬂéme be conjugated to

suc treptavidin) for utilization in
anti- RfSMﬁﬁHbOdeé‘tChP FW?@WMW@% he anti body-recept or

anti- C@Qfﬁnh@a%ﬁuél&saﬂmm@er ed to the patient, followed by
aml_}ﬁggr%g(%mswch%r}gggm conjugate fromthe ci rcul ation

ring agent and then adm nistration of a
anti-hepjaitiy aﬁ@”dlf(séucg as tag4tiHen B apiibedy SIAYHR R ugat ed to a
anti-CAYIOina¥ddg oagrerit (e. g. a radionucl eotide). (x) O her
1S Gther nodi fications of the
a““lé?’i’fpw%bgepltolp‘éané%%daéﬁg ‘ated herein. For exanple, the
anti-ogfiftantthotiyVIkA¥ NS | i nked to one of a variety of

anti-hBRAREHALEI &@ﬁﬁﬂh’&n&i@l&k’d’éﬁkﬁ;h—(ﬁﬁ@ lll\lJ(G—lﬂ),(ﬂ yet hyl ene g: ycol ,
pol yoxyal kyl enes, or copol yners

anti-h ‘f‘a“6211§é¥ﬁ§}492%‘%w?‘§to| and pol ypropyl ene glycol. The

anti-hamdnichlodstal inwvantieady 83k nt r apped i n m crocapsul es

antl-h%ﬁ%faﬁgna aﬁt@%d}ﬁ%ﬁmﬁéc@:d 2 DhsCRARCRAMBddeONn t echni ques or
interfacjal’ pol marlé’gtl on (for exanple,

anti- hWﬂPW?ﬂ‘EFH&HWE‘PWﬁ%E@@ gel ati n-m crocapsul es and
anti- hpxﬁ:inyeu(«rmb hyilgenaEihAaaptiatliey such as SoealPd 0 krdshe ante Hpé ORiangbgdy Oncolym
(Lym ?1 col l oidal drug delivery systens (for exanple,

I'I'posones, al bumi n ni crospheres, nicroenul sions,

nano- pa(f“t?‘ﬁ'ﬂb@‘é”&ﬁ‘f’d‘”i‘(&ﬂ‘%‘é’ﬁsul es), or in

MBCHe QRIS iSle DS, in HURH oﬁe@a@ﬂ'&&l @heshs fkeuldiosebomBalg & Bomposition which
comp{'\%g&} rgigttAr%r(])f %aaln sapE:crir%EEe)t) yl%{af on§%r ngtprg \Zaélgr}tsgtgtr{%é e\ghe}el tgg Ir?m species
antibady piads &R tperdyabbyf thet HHER 2 apiipedit (Plé!nr W?thOfﬁl@gfpﬁé@PectebHERz a“tlbOdY and
antibddl {£iGdt MerebH8 6hd vHibh bfidTte DSBS of PEFEMIRMESIER dimerization more effectively

anti gen-dependent cel | -nedi ated cyotoxicity (ADCC)

and/ or conpl ement dependent cytotoxicity (CDC) of the

anti body. This may be achi evéd by i ntroduci ng one or

nore am no acid substitutions in an Fc region of the

anti body. Alternatively or additionally, cysteine

resi due(s) may be introduced in the Fc region, thereby

aI I OWI ng_ | nterchal n d| sulfl de bond formatl on in thl s
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prepared using heterobifunctional cross-linkers as
described in WIff et al. Cancer Research 53: 2560- 2565

WO 1988)490Al t er nati vel y, an anti body can b e enptTesI0e8037471
whi ch has dual Fc regions and nay thereby have

than Tra @Y RE4RC /0L bt BRLodini$d §1n&ﬂ§sﬂ@@%l@ﬁ pi&b b&feﬁéd@&bocﬁﬁ&t herein of

St evenso et al. Anti-Can 219-
the main iSRG IO OSSP P SRTah T 18 i SR BB SRt 50 apgees in SEQ
ID Nos. fuertdi4, dniypos yefiraBpOfrisinged lightt chain 4okieo pidegpaoescttedimp$EQ ID No.
15 and 2? B%Q\r cﬁa%l Jnﬁno a% Fs‘éq@en&&el&@:h lﬁgfﬁ%‘E@qD ‘N‘B”R h@ftl am no

acid substltutlons I'n region thereof.

bt ¢ epbedimgnt. tfmf@ma#?fqd@&&% W‘ioﬁy FWP%W&O%W ATYHYF PitRegmain
species Pmm&ﬁtlbeah@ﬂﬁanﬂto 2 Sdqlicin O SaridkGhercdBAmpe£ifl A hmBidderdibal tdader
extensm? CPﬁfeer%l}p e aIIEIElg Iegmg‘eg IleXdc; Q)Sen%io% & o%q hgl% cﬂa?n%f?n@ ahti%m%r JQHJIP(Q 2. on one

I on conmprising or con
or two 11&*\9 Bhging ffmlteu aetrb@dmarlme'rhemmn %HCCWSHP%%Z agifbog s hs apybed viatanmay be an

full 1engtﬁlaﬁdbb@dir evibWy g nithi @k &dh GF g(abmdagﬂlgm@ Nl &ferGNRIERERN length

ant1bodlv\gg "?E%dtl é(ax%lt t QX tngaﬁ tcyrrm(%lse ég T@l&o gglil qqea%é“&afl L @Ay one or more of
the heavordigipt chayis mereoﬂ‘_jgre&getbynme MoinoGerB8l 1§der Bktenzign isldS ofear twetlight chains
of the anf¥6bdy. 6xte 38ind-&fnibd! FHSEP GheBisi Bh BlederablREmAHILS P @(glhl§§om-1§p I ipfeSence of

o s SN0 2ELC SURBLLLLLL O B 05, 91, 10L £, Ol B 90
including hat/hotrlin@8Yto.0¥-tetnfiml bequen@ginelysit, hespebf charfohdangge@ay dortity@nce, cation

exchangé%dﬁﬂlo%hfy ol éafnﬁar? Z(fne El@;@roﬂﬁ&r&s@? clwclss SQ&%OIW 1 GRE Qﬂﬁlﬁto?the
sal vage recept or mmg@ pi tope into

anibody VBR8PPSR B YT &?éﬁf“j’““ég‘atc?é‘ésﬁ'i“ eb@ e of any
assay (piefatablp N-tomitidSequiente arfatysis) @xadmpoldetect s vargedo freameim Jesg thea the amount of
the main sEJcigg anﬁl%ld¥ %eﬁl&cﬁﬂrx@ﬁ% QII r]cqé @% ﬁ(ﬂlll gbgﬁ’tq% th Qlfoﬁtr 1%%t 3r iddance from

¢ region of an 1gG nolecule q
5% to aqobt(}a’i %qu a@ntlbpcél(g@lecbli:s 1} @mymfcm&lpn F(gnplnéeg'lﬁ 6ﬁg1pﬂlgm? &ﬁader extension.
Such pefc@iGEEARLKIgard freferatily YdterBing 1ty duardtitatild N-eeroihal tsdy@enkgeBalysis or cation

exchangMa@&é‘J(lpr% ra L%l&od qull esY)\fiu&gn éﬁ%gah&}'@xhﬁng cl)lnmffil @uc'ﬁgs a PROPAC WCX-

gron t ncreas serum ha [ Ves are al SO
107 cafge SrchAnERSA ). VDR 7 pmirprigrgying! legder exfepinyarani fprther amino acid
sequencdibiafdRslbf@R nwint sBectek) iriBod® An&Vor \e.rlér@ tue E@iteadplayed figlirding but not limited to

an antib%d gonk‘r)lgl]% ﬁ‘\%%hj%%la%;egcg)g 4(81 8o§é glq)%th%leaﬁy glj}aﬁlg %h%iégt‘ g&%ﬁ&u@&t&%nubody

variant, ¢FR2  ant i bodi es di scl osed herein may al so be
vurdddr aticaghiriBecics MAMGT loi \Gﬁﬁzﬁﬂ’m@ furkﬂem&@m $lyeht@dh Riridgpns, non-

limiting exqgﬂlgsnc;[f IWBICQ%CIUCL ?—%QEeH%O gz{ ceoI ngl?gt h 55‘gllgosl%g?ndg %rugtarte attached to

escri
the Fe region theyek, HERY:agigdy 11918951 a qafahgrass raqnety atfaphsg to anjght|chanpthageof (e.s.

one or twaldarbbh9Bate hbieddd 3@0]66119(8&} or bvodi ghP@Elns dNas anttbodh® 31HR4 B 6
.4, 544, ﬁé 5’1“{1% V\(ﬁ?l 38731 published Cctober 23, 1997.
compr“‘ﬂ%%‘bogﬁ LR 178 H3fced circulation tine are disclosed
in US Patent No. 5,013,556. Particularly useful

1L Im&g&g@&tmng@a%nerat ed by the reverse phase
oSi ti risin

orati on
R TR ond &t st BranS AR prteD B ORp] Sahihs
monoclop:h osibbdyt prefsrhtdy ofah Enghhurean PEGRE)zed 120 egibodysin hisline-acetate buffer,
pH5.5 t{?ég fé@e@d@lytpﬁrs%qgaz f ﬁwe%r,sthggmfﬁséy 19 86 tRRNIRioR hafod 2 adib fyqragmem

somes Wi t desired di aneter. Fablfragnments o
Compﬂs%@ agtiger-Biadipe ra&% f’Péh rdaB Rt FERerst can be
Gofptigamhbdinket, thh BivéntipOsac®ss ahadasatidabiethulanolampristhg, or consisting

essentialgfitog,lljl'fwllllglgﬁ: I%’.IEI an&%ﬁ% susc%?t%le %)8d§a%§ imx( %r%%%%gﬁt\{ann & a{nount from about

erc eacti on

10mg/m, gpeahput 2XYmefy; bﬁdinwceta@rbpéﬁeh el Swite ;pirsaqchpeidg qeb@@ﬁf?@ thegaqup
Gabi zon et al. J. National Cancer /nst.81(19) 1484
(1989). (ix) Exenplary Antibodies Exenplary antibodies
whi ch can be fornul ated according to the present
i nvention include, but are ot linmted to the
follow ng: anti-ErbB antibodies, including anti-HER2
anti bodi es, such as those described in nore det ai
herein; antibodies that bind to a B-cell surface
narker such as CD19, CD20 (for exanple Rituximb

I "1 INZARKN 17



humani zed 2H7), CD22, CD40 or BR3; anti bodies that
bind to IgE, including Oralizumab (XOLAIR(r))
waeeommieial | y avail abl e from Genentech, E26 (FPQBUS2005/037471
17A-B herein), HAEl (Figs. 17A-B herein), |gE antibody
consistin of tn:hzﬁ&e Q@s&%s@m aq ax%b{p@fréntl &Hoht%@rrﬂﬁ topcl9§dt §5(ﬂﬁ4 %ﬁf’po&/gor% 20 in an
c region thereof (US 2004/0191244 Al'), Hu-901 i gs
amount foppabpul HQ%FOﬁj’Out%h%l gE antibody as in WoR2004/ 070011 or
&ﬂyeaa’lﬁultl’ﬁﬂdl)bo&lmaﬁ,hhédmvﬁgloa piiolibea dp bhunageal Sormtdiof ednprising an

antibody tﬁa@gﬁt{g toaﬁgllaug ﬁ%% ﬁéﬁz i 2 ggtgim% Ibnfge Sthgpﬁ ﬁ[)rh QIQJ ?5 gg%u[@? Qfsacchande

ose r est
and a su@actaptnﬁqiﬁ@mple 1t5q_foxz@2130rggggor(1ggglg?rtuzptﬁztbelp ARGy pfdTom about 20mg/mL to
about 403@)&@ G akin@RetNe buffDsQadsd, Qddblysdela tb20, @MtreiNhe pH of hdfod@Mation is from
about 5. tssued ’i_ebr uary 3, 1998; US Patent No. 5,091, 313,
T8RP Fobr uar y 25, 1992: WO 93/ 04173 publ i shed March
4n and O Bspeo\re@DLQILEHHEVigny b PhaghvseltidalforariatiquicompOgdg; a DRY@ntibody in a

histidine WS¥td? Qtta%ﬁtfrol}Qboug’S g E’L)%booh:e)’gi a@&tzﬂaﬁ@g 126882 fubiadtani J36h 4 Brmulation may, for
vascul ar endot hel i al Blgr owh fa

cxsmpey GBI QPO THET BT R AT eR 8 %%&E%ﬂ%%/@ﬁlmcmﬁ buffer,
trehaloseC @npely©ibatk R§; wharein thaplil of the fomuGEdere stf@otnbownd tdRébnetloiSz umab
%égﬁm 1§K1§ &ge)crallyatﬁgﬁlrf!nlanéoalgst theQ %gé s%scbq(n%te 1 @‘Qﬁhdgtgoﬁ Iancl/or

93), and International Publicatjon
aggregalfgy aﬂd(mfr@es}e%%sq that et o SErdsAPPPISE T 8V WESERBP U Sy ragmentation
of the anﬂbﬁdy fouhMddedankteinb (D:dadeﬂpn ulike ortldr AGEiGROBuRghreparerbusing 81, the histidine-

acetate b\(lﬂ‘gr Ila%l& & CLIQT?({C g ;é%é’é)bene%gall ﬁeggx in Xla{’\hl)s buﬂL?fjé when combined

I es, |ncu al 1 zumab S
with sacq:h&ntx@ﬁgd tN'osamgprGtz,gvcm%ct omnggyyzgpmlsortgiegB Fad wgs sg le and compatible
with stor-Egeaﬂ ﬁz{iﬁlaﬁliteel tadkk.. Thés, Br addiGididO dhp foratathtibioper Fedoinpriing Eﬂle ,antibody

susceptlble ? qga% dpa i (;n Ig%g%[__])cgri aéld;’/tzgfmgrﬁgnéagérb glgfa‘%)en%t §"J’g&g}§mthﬁd foi éeducmg
dearruda@ggaggregﬂho aSg/pq'Wgrya,u%q :E@eram},lm p@ﬁ@%pngll}p?,bogﬂ_(for fggrpbe, relative to a
composiﬂxﬁlidt a oﬂff@anpHI &Gﬁmlﬂe&elﬁiﬂlﬂeb Qﬂtﬁpx{s‘l@ R alifde Mibddy sthetdstidine-acetate

buffer, pm Ug? LIn %Q%E%l}f antl - Tl\rlﬁuna g]fisuretdlaan?gﬂggi égégre §10n and/or
fragmentapribgiorntd e thean@my i3 avrmm@m with s forerlsie arsr@odyfggopstratmg
acceptaﬂléﬂ'eﬁﬁllau&t ag%lregattan anl:lm{gﬁlentatibgﬁ Gi(trD) foletfioh @RRupbil Q96 therbIT

al n?()lé nglrl‘?tfmmllﬂatéoé] l% Ecg n_an l%exf'llf)&%&lﬁ)rbgt né)glhmléé'?aglflllgR%\IgDZO, IgE,
DRS, Bl@ MQUE@B? Bl granted Noverrber 9, 1994);anti-human adb7

lvmﬁe%gﬁel £ mGMEX :%8&40@93&4& fmmbl it &H&%Femna%béh &st télﬁ&&a)n II of HERZ,
i,.- EGFR anti hodi

inhibits E s n,glﬁllenkzétbonﬁg %ﬁqlv Hv é%stulz?ﬂﬂ%gagg/% glg(lsdo ueb?ro r};lleerla binding site of
HER2. Degerdoed enbddimd Bein efptiorm@ped HRR? boipdyys or@@@rhpra@g K YaBiable light

and varxgbllﬁxefvg%%ﬂg adBequéncaslin s8I B N&SHEA AVBM nfost ﬂf&&@ly comprising the light
25 or anti-ta ntlbﬁdless ;{%I% |-62f
chain and bgayy ghpiesqripg ‘)c“dafFﬂﬁ‘e'tcfEm GO Freupmmpdng  No.
Fixgfds $02DA0sgibedles Dbk ndnde foimuleﬂt@Dliér@m awlude: QLIBB" which is now called
“Rituxinf?a@* {;‘Eﬁ%b{%ﬁ@s)%ﬁm%alfﬂ%ﬁ% £4 %eﬂéh')iécﬁ’ egé/als()%%te&tmaé 736,137,

ritrs Rheum 3 ant| -
expressl&hlﬁ?ﬂa%ﬁdé%mg btﬁfeﬁgcemﬂmﬁ letps! n%%ﬂtl‘éﬂdy InigraiFde Y288
or “IbritdmadiaB 2 BixcBan7 ZIEVIASEP cormdrtialyGvdileite plomBicpat-Ideo dieeslsodsdatent No.

5,736, I%exgrssslﬁ %%grpc%rﬂed: hlgrcc)lﬁ%y idefere%g rgm%%g%dl&ét g%gl cg%% 2’!["5(1&1515) ab,”
optionalfyrigbelec wittc | Ho eavbrety tha{ B 1HRL" |agfé>ﬁd3((®@£)c TiHttosyeraerens, RETSHARLY (US

Patent NaMY¥o3.421( &B@fs}@ﬁéo@&rat@d here@ﬂﬁ@ﬁ&en%@f? mux'::ltﬁe( ra&ﬁbl&ﬁl e)nttlbokc)ly ‘IF5" (Press et
1 €S rec r
P e eSO ELCERY e Ll e
(WO03/0W2607, aung, 81; AJICC défasiCidB-96368); mbg 231 an@@ﬂj@gm ZBB@gibody (Clark et al.
PNAS sﬁ ]196%51)770 (2936 izé ﬁJ?&SWo 81589, 362 BRESTy iR SporaA (&din BYREYence); humanized
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anti bodi es that bind to colon carcinoma cells such as
C242 (Litton etal. Eur J. Immunol. 26<l):1-9 (1996));
wW@rikAHEP88 anti bodi es, e.g. AT 13/5 (Ellis etaPCT/AIS2005/037471
| mmunol . 155(2):925-937 (1995)); anti-CD33 anti bodies
2H7; huMaw€R2&EVH4/0ME® Soendhely, Dengnagk); aPlME-(EmAmhed?éslecﬁﬁ( R2@lution); A20
antibody §L¢Eﬁlm)s th@r%&%&h gsgélagr%rlg Jr%grﬁgmz@(li]QZ%Od)ﬁ ﬁ;%?%%peuéwely) (Ud§

anti bodi es such

2003/021%4@3 émcl?@g’ﬁ%ﬁ} rﬁégongg(négntéa?jﬁq 1)27 %89351@ -,l%C{ qr 2 available
from the IaRinhtiok) CANbGR{Ty a0 @&shspiORlete dr 4L, Th:AeMBANOREXE IT) Mc Michael, Ed.,

nti bodi es such as abci xi mab or c7E3
p- 440, O%Q%IU %8%%/86 ;l% ﬁantl RSV anti bodi es such as MEDI - 493

Tp v/ m@stm)bydlmwmfuafmwatedﬁfm@mbe@ e ER2GantiRROT AyarRyijed 2H7
antibody. éfbred HluMarddall DIIOALRIieSifeth RS2 HTRGBALIHRNM ThERAidkd BEI7v16 may

be an mtagt a{mbo%%) i‘g‘é’ ﬁrg%n%gtcg?lrﬂ%;glggy vargﬁlf thit %ntdldgro Eeca%r'ﬁgg{llex? es)m Figs.
18A-B (SBQ I Bpre 2t 2D GWiereBECRmarazed PHEN OSitibady iskddylenginEANbAY myeferably it

compmses&ﬁg it thH&TPeB gr cﬁﬂ@inuﬁﬁ!cid s&ﬁén@és WE@M Ngoéiyan§55: h as
é% anti-h - A anti body (3622W94);

‘iﬂﬁ‘ﬁ D pHReRY %‘18 XrEgg’t%ref?‘%H%‘i"mﬁ‘i’Fﬁ BoEgableemyin seqpanses pig degtipted in
Fig. 19. Th@h@hl@lﬁfa“redlamkmiﬂ’yanﬁ&dylﬂflﬂlmﬁﬂuwabmﬁlﬂ%dy Bevacizumab

AVASTI&&@ Qi A8y @bt rb BBRSgUanous- cel I carci noma
( " o lsi‘yavantl-hum:\nntleukocyte antigen (HLA)

ia tb rplated ppiody indg gl it iy Rryfebipiglestpeiroftips erpp AOTERinE of: B25,
Omalizungh (XQIOIROIcokyialy(akatlabld from Garieptechildes H@AYes VIAAIBH6 (Figs. 17A-B
herein), HCA%W I f7%gfll’?ére-'l;1t)1 %g arnggbg{ﬂ&/ltﬂ Jﬁ‘éﬁnﬂ% Ia(g(glsubgtlﬂlU% at l:)(%ﬂ%ﬁ '76%%% an Fc

concer ns” formul at1 ons conp a conposi t
region theggf (1) 2BUHHRY PEEAD 0K (il 7618 s IS peidiodiss i PRBAHOTOO1 L, or
an antlb()@r(dlcl@d’i@ adtibo OO A2 mdhB an@fudl Sength Qﬁlﬁ@iﬁe%s) cWﬁ%l{sBlg thﬁ v&@iaB@idinains of any of

s anti body bi nds HER2 refera the HER2
'hwe@E%B%&B% (elthe¥ or both of tﬁe mai n s%e0|es HER2
Wherg tbwyb%mndam TreRigF ity e upAt neprprdsyfecesk YTNKY suppréamifpree a death
receptor, 1 prBdGbly Bind9AdBR ) addIpre@fablyiRid agdnthdnbbdag HERaEbnIRMiZedal BAlude

Sheridan % a{ %‘cze ef ]:e %’H élg %9/(%%?{; Pzzlr-xre?%t yczz?%%@ %gf%%l ?’658/% 199%l published

I'Meric
Novembepifl b‘%?ﬁ MEPIRS/ AP enbiished qumbfm%ﬂ 9%pecedaien etalhtquboé»yl 76981986 (1997);

Walczak &@an'B@UH 96:5336:538( 190D Wu Lrial NanddCn¥iids, 12D 16 41 @YY VEioBB5986
published uglfst ﬁe{g)l g%g% sbﬁpuﬁizsﬁ%d oD 2o erslzl 1§§ﬁ;al o Qgi}ﬁé%gpug{[?%i October 22, 1998;

ri’sing
W099/02§5§q>u@nheé Tapedreds E99: fW@%WOSE@pNﬂJSM Feb1iBry 2619993 WQ9A@1L 78 1 published

March 11N@8%Ys Qb@gﬁgg@ﬂ ARisRa |Adg1§@1quﬁﬁﬁ3 @Js&@(%zﬁ?@% Fub M aFeRnhEdr 7, 2001;
an

us a1 RSl S AP BE e Ay S bl tp B

published Jyp &,2685; PIERR2/A1H0#46 oulyishash Qotalrer 32102, LEECH00R/09eR78 2 b shed April 25,

2002; US ¥ 344,50 EssJe@?Jbﬁl 2@@2!7195 '6%69’&2 %Ehe@ﬂﬂa{@r 38, 'Us%%z bBALRLd June 6,
i on. amno-termnal [e

2000,Us G AT oG NG~ i 4 IRL S SR bl A B pRfreRoRS

mﬂhﬂy@ép@mmon one or two Ilght chai ns of the anti body

A& df ﬁfgtf()rmulg- l&ﬁs n%h Ebo§eoc%&bl%§s %ﬁﬁ% Qfgrhl}i’}ﬁ sh@&x%ﬂtgtgr and most

ant1 body variant ma ant
preferablyaarhlqtlgtaqj%;etft? gﬁlﬁb\ﬁl{h a 055 S pﬁ ge@ralpi( é t0)6§ for g(@:ﬁ@ﬁ:{pgy)mmately 6.0.
The concéﬂtﬂiﬂoﬁ)ﬁt&lﬁe&ﬁﬂ& hs)dlch&ti hlt R4s€in haH, by tlh&lbgfeh pHnE)teb@ldllyQSncenFﬁiﬁons for the

buffer are 1n time Qgg%)frovalgoufal E') alr)ou {bo%ly pre era ! {‘rg’n? at%%gt IQMQ abtouq %B‘};Ev? Imost

er- extensi on on any
preferably about 20mM.

The antibody concentration in the formulation is preferably in the range from about 10mg/rmL to about
250mg/mL. The antibody concentration may be determined based on the intended use and mode of

administration of the formulation. For example, where the formulation is for IV administration (e.g. a HER2
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the heavy or light chains thereof. Preferably, the

am no-term nal | eader extension is on one or two |ight
wa@b@icns4908 t he anti body. The am no-term nal | eBdBUS2005/037471

extension preferably conprises or consists of VHS-.

anttbodylf> rttﬁ%@cﬁo@@y &Swﬁdﬁﬁ‘on@xﬂ@h@@nﬁ@a&m i E}l&faJaﬁ?ggrﬁ al%ﬁttﬁﬁl@/h@,rﬂo db@utﬁm'ﬁg/mL
nmposition can be detected variqus .anal yti cal

In the oXp AR iR oriefg et forgE gy dmppstragpny W PRURY
concentr3t@ @ WeNfEen ol R§sd/ 8], toab@ied0migmil, nbsapreferabig ttencgegealt y (f or
'\ﬂék%tl%ﬁubo&ﬁ& ﬁ%%%mqaa@u@ 24 LAPIY a&%m%ﬁﬁé}l'm' hXntrations

zone electro mass spectronet

of the angjbRey) FHEY Q?fde*t“ﬁ St sebsesppLly bigh a&ﬁ‘f"di’ aneﬁ@atIE‘ﬁmg? frqnipgyout S0mg/mL to
about 250@ 58 Ar ki¥m ﬁ@ﬂg}ﬁﬁlglﬁi@dﬁb&ﬂ 250 uL, of hoat ab6ud N®krighnil L t€ Saotlth!GOmg/mL

J e%ﬁe}:{’? Cfcgrpngfnéa c1n compr es a anft'% a% S(JBlr ek?%}n%?' ey(eml\p!-le!:rrf P‘t')og5concentratlons
are fromgheyy Himg/ndstg a'tohfaﬁﬁmz/tmé fammptle atb@ut 20e/miaPRS angkeady;esuch formulation

bemgus@t}ltfblbmyeno@m%@}awn about 20%o r |eSS {e.g. from

% t bout 15% nst anc
e feton B SRS * o BRUPBEURH PR O OLIoP R o bs o
been subjxowwipsier Ipphibaiiono Whée the fomhuldtierardayrbe &xphdlized, pmferaBly g ks not. However,

freezing Q%@%ﬂéo@gﬁmﬁlmwtvﬁho@trsgnuﬂgn@(gug H@Q}; %a@%@u%rdmlﬂk%eiéﬁfyﬂ@ 1s
uantitative N-term nal sequence an SIS or catl|o

specifically BT e RATS SFL Y8 DEE 5B th}ra%fétwffg? £ FP e ad Bl ] ook
vikaformadiibofrefaxtghanigeconplivsmsacchatidh nast peefdRORAGaMENde, such as
trehaloseltg (st.lmse C'?ﬁe SQ:gl-raﬁ?%gg%H&ﬁy %Qium an aégtlmd @m&h@&ﬁl:és IQ(Quble aggregate

no-termn er éextension variant, further am no
formatwacsimal a8 efuidich @cy tRop Seie™ P eHEY i SRCPIgtiont 'S if g yanee
from abcalﬂ M to\aBduk H\m,tforakeﬁlplé(fxroﬁlamﬂ atreMd o dbore R10ehiVn) gndbmttst pixBdrably about

120mM for 'a]hgﬁganiﬁgo BB qu%:abﬁf? %EItMSILInagDI% a HBO@% f%xmﬂml ysine

ue on ne or eavy chalns t
Fehilsitaras funderein Bchforpaletionspmprising histidise é@tﬁ@rbu’f‘fetr Ardl sprghagide was
stable, ﬂ&ﬂﬁﬁlhl@ﬁona’ﬁﬁdnh@ dl)fthé}rcoﬁp&fsds atﬂfactﬁm,)éudrhldf pdN@Erbat) Apdt prSferably polysorbate

20. The V\k}]ry t%rﬁYS ﬁ;%‘l}telragé iny EEE? ? %mt vﬂﬁ’ch rédngeg in%b%ﬁ?@[ﬁt@ §orr%1on (such as that

nmprisin
which ogsps gers sledsing pri shieping).r The ﬁtwtaeanafqnae%'an 1 arctenély frem eyt G1p01% to

about 1.0% Qﬁ(ﬁ@frﬁfﬂi‘ﬂ@%ﬁﬂdﬁ&dt DOI%’tOGEHiIW Walfcﬂ@xémpﬁaﬁdﬁﬂhw ate
tlona ally, %0 QTIHU aqioré Iioro«?%;?)é l o:ngglta t<§r1?c I 1?1%%1%%&%9 asa sa{t seuclg'its sodift iyt &Lotrlde
d}hafonsul@nn B E@efaﬁ’( steplscapy thisjcErde aghis¢dreepydingdnibe pradedises 5‘10“'" to the
skilled p@l@@h f&l @éﬁéga‘@l){é s?etr&q)hzhﬁﬁ:\iﬁhcﬂ IRsddniatiohd sbitablR& ﬁdlﬁlﬂlﬁ&a_ﬁ&h t®hurkah Qubjects,
ntoin Bl Ty Rt P il Bl ion
Mapnocthofariulagenis droithyly opsrvefich hashbegn dgméngrated It@ngtaﬂe msmﬁwage
Various %blﬁw 5@:{% Zr@ gvailaﬂfato Mdll@@ﬁ%ﬁﬁdn& beISH cﬁﬁfir&liné‘ fie ﬁﬁﬁtt%fehe formulation.
rerera

For cxapiindy écrrmuletné i BoH e st Peee? Ft%genﬁﬁb"ﬂ‘e“oa%f"r atleast 4
weeks; @ Mohd¥edyr ai)tﬁlfﬂm i atCIchB rntosmm aﬁ&stﬂ%érgﬁm’oﬂ(ﬁbdﬂiﬂmﬂ‘@ for at least 3

months. Sg%g gyndr%e [?et testeti %%ev uatm hysmal gngelp 2hem1cal sgﬁﬁtly nd/or%{o?oglcfl agtmty of

nvent PoR COnCerns
the antitfody inrthle &tringption enadithsitipag of fonmulatiersip well ag éolle\seemrmlat the ngfed

temperafres. Whisichi@R@bReabifi{Eand0 E\Jaﬂﬁquu&dﬁﬁﬁf)idd}@t (ﬁlaﬁt{ﬂatld&)a tH adadidyQt
ati1 on | an ang)unt

om a
e L R S R S
by meas6rirfg;turbidicyC imelfor igfevisgad ingretted); by vs3sink ehagee beigyogomdty sdingefiop fxchange
chromatggr%gl)r%%ﬁll@%n@é&%&%ﬁ&%rsl B temy&tcarg&g 't@rmg%qu&g{ EHMSIS mass

ysorbate 20 in an anount from
spectro%gaﬁalxylsogp% RACGELAB8YHS t(DcoT%re 1eﬁuc§pe:lnd ﬁltaftlﬁ?ttbﬁ@’r peptide map (for example
tryptic 2 TPOA) dMiis; evalieng biRIehliaOvitpsramtigetetEindnghihatidiaC@edntita); etc.

Instablhgr T nﬁ resﬁ{ lfl Q%Fe%%eamlﬁgon N ?. dleﬁrreug%tlo%x);]%ﬁdaac%nrz Nfﬁp?x}dgtriﬁn),

about 5.5 to about 6.5, a saccharide and a surfactant
For exanple, the formulatidh may conprise Pertuzumab
in an anount from about 20ng/nL to about 40ny/n.,

hi sti di ne-acetate buffer, sucrose, and pol ysorbate 20,
wherein the pH of the fornmulation is fromabout 5.5 to
about 6. 5 In another aspect the |nvent|on prOV|des a

. o o B o [y —— .



hi stidine buffer at a pH fromabout 5.5 to about 6.5,
a saccharide, and a surfactant. Such a fornul ation
worays/0i4ns exanpl e, conprise, Apomab in an anmouPCT/U8INF/037471
about |1 Omg/ L to about 30ny/ni, histidine-acetate
1somerlzat191$@‘e lo€Asp 1st>£1§‘rﬁ%9 %ﬁppu@fﬂﬂir@ﬁisbfﬁ%ﬁéﬂ@ﬁ&x 28, hlmqéﬁdnrfraklhﬁxta@%)

fornmulation is froma about

scciimidt R TGS R (W YEBPLIC BT e BO G S0 TR
differencesadi@ BSelepinalctividy er dntged biadingfariciouramledt dvatedygping yaidupiachniques

avallablet@tgg!k%d%rgc%g&glnt ation, in that the buffer retards
deam dat 1 on and/ or aggregation and/or fragnmentation

A pied abrve-Siserperbbiaraagey it weriferlhy. corrmriziat bereim, Hat fR éormulaﬂon
can be test&ﬁf&&fablhtiy&ﬁ&n@i‘e%gbh&f thawug. prepared using HA, the _
Accorsﬂ n1g qfler}g\%{cl:tleotn %fso %rovche a meténq%c E%aﬁn@% pEale‘lg eug%l 0?@.11%{8# ?cgnlprising

eneril Cla erern'int
preparing tvmfemu@gms ﬂ@erlbm‘l herpins ad evripeting@usisel sebibitss alwem@‘r FRodigk prpiplogical
activity of gt fn@&:tclo@éﬂ ar@i%dy lﬂﬂﬂé’foﬁﬁlaﬁ&l y SO I‘ b at e 2 O an d was stable

I“]‘Eelfée(%erﬁn‘ﬁ la)g nte{ltwh r{grénuxaﬂo %'?w 11 1nts1I eb anv1 Bef thsae s%o(? eﬁﬁlerceai%le by a
syringe, préfhreblpintqusod yorsuSwerpt is idseablystorkd armbel 28 o untdl dgy lgartistad to a

subject in @%Q&f friR OB, e%lpletbg h €ock NV et éxﬁlﬂpl@ rf&\éﬂ 4@@1§g SosdyBt edlvial
or reducing deam dati o

JN 1R S N —

5ccg1assv(aﬂ(3rg BSediig).e, relative to a conposition at a different

R erhln)df?neg(l tilé anﬁﬁgﬁorhyf)rg\g&e)i msﬁcDMI{léé Qg:elftﬁﬁ(ml?}ilquﬂnﬂgtlon in the
t e antibody 1In a histidine-acetate buffer, pH5.5 to

stainless stgel gank ip pptiopall fregsppdinphdistze-d8ie may deternine or neasure
odea iottattieOpharnaggticaiediepiblandgien extipiegpntaatizansubedsdiroee
described %%gmz{;}%én% dz!lzhz%ce?{;cta dgggc\é i6§1 etiﬁganBLoqltAeﬁd é%&dj mtdpﬁe included in the

ant i nonst ratlng accept ab
formulaopyaamHad gt oy 9o BiGIUEY FEH e A WaR: e o dcoepabl
carriers, edciplefflbratabilfersaftChohtpid to Etiple@ge the heshgeodnd conenaniohdrogioyédand
include; acfdltlgnaE nggy%%g%ﬁﬁﬁf%\éﬂg ﬁgcixﬁﬁntﬁmh!ldgn%%éo{ﬁ!: MA 4?19 IIQ{MOIIHQ 'i:helating

. Were
agents such pcEI¥Tdy Meihl o BRIcxas e 8- k?@d’y"% Cl‘?ﬁ%le"lﬁEF&OdegrPdﬁ’rleeﬂoé’l“}iﬁISVh agpolyesters;
preservative§) @ndMA kaliforiin3@SuntefloddauRbsiodidm. of  HER2, i nhi bits HER

di meri zation nore effectively than Trastuzumab, and/or

binds to a heterodineric binding site of HER2. The
IV.  Tpeatrhent vighithe AndlpdyEBermulstionei n of a f or nul at ed HER2

Ik bmqﬂrlehtsth@lﬂ%nﬁkﬁwm&la%thbm téaing alikeasé bigikordariala subject

comprlsm%%an%spenngdt ef%rtXula?ion &S(‘flg%lhgrfl% %Cll ﬁbgerccl %Frﬁ am?ﬁn@e#fectxﬁq{? treﬁlg’the disease
ordisordegnd heavy chain am no acid sequences in SEQ ID Nos. 15

vaded tl%@nt(ba?}f ih thE EoRtion BiXR PSR, 10k plefdrBiyaunbd tla(ﬁdzit eé:hcwll”hG Bancer

will gener{l]g F?I&Fglsg I%%{?r%sg%g Deﬁg, %c@@%&fﬁ(ﬂﬁgg)amlb%ﬁéerem 1s|a e to bmd {0 t\ﬁé cancer
cells. ThugvitgiilvadtiowinftiyipembGimen tacsims ¢ seboddbrtrpatiyg mwtemg cancer in a

subject, co%p? 3 a&ﬁ&lsteﬁﬂ%ﬁﬁmzﬁndbw:gggc@ﬁtﬁg 018k Bn Q)(he subject in an amount

reference ttrium | ed 2B8  nur
effective tg e} tBeofdgscea éfgﬁmgﬁ%i‘t*@&t a5 et WO GRS T e g deiidons
section abdd&VALI N(r) comrerci ally avail abl e from Bi ogen-1dec
It(lss'aﬁs% calte lagg fﬁﬂﬂeelﬁ’ém'}@nbo@ er?hﬁl’a 7may gé(ﬁge%§§ln¥1t various non-malignant
i ncor erein by reference); nurine I g&a "Bl
disases opgiorses éthédI“Cl“‘F‘b%‘MWﬁ‘é}E?ase (e pioBfisY: Pyl quagiasidelgiodomd; restenosis;

polyps sucjl 381(10105 Qolﬁ@mgaﬁﬁdﬁypE &%astr&a&&dtmdﬁﬂo'lyp&;ﬁﬂ)fobdbd%n(a;l @@lrdﬁ&y 33de (see
definition %lg?ilﬁ) eﬁgoc‘\j/sul%% Ay E%%SrAOrr%t sg) ?)1 e)?eé 1c E@ney le seer, enhfgae 1%% aeases skin

disorders indwidglpemiadis aahdarbaitly vasdule l‘hse(a@r(s@ggeﬁe)ponaa.bovg @gy@ptlons mvolvmg
abnormal gl{fgr)moﬁ U dascald) ep(ﬂ;]egﬁ LAlis; 2R oM @dihA Dicsts; MrelefRf s difede Utdréillg
framewor k pat ched" or humani zed 1F5 (W003/ 002607,
Leung, S.); ATCC deposit HB-96450); nurine 2H7 and
chineric 2H7 antibody (Cafk et al. PNAS 82: 1766-1770
(1985); US Patent No. 5,500, 362, expressly
i ncorporated herein by reference); humani zed2H7;
huMax- CD20 (WO 04/ 035607, Genmab, Denmark); AME-133
(Appl | ed l\/bI ecul ar EvoI ution); A20 anti body or

. e s Y ' - I L o I Y, 1 N NN




p. 440, Oxford University Press (1987)). In the
preferred enbodi nent of a fornul ated CD20 anti body,
WO b@eOBA08 ant i body is a humani zed 2H7 anti bodyPCT/US2005/037471
Prefered humani zed 2H7 anti bodi es herein are 2H7vl 6
adenomad RtprHRE Whdlshndrdoie rehal dBsdcze chgid €36\ |d50rlmsy oddir difadeRiichad age related

macular ?&Exjﬁ,pa%gly gun%{i] B(lb Fpﬂﬁ(gg%g&ﬂ%%%mﬁlg qRirn!ll %éoggscélpnez t\é%\r%rg% %kseratwe

varil a sequences 1 n
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or respe G OO 105 th%trf?*@ms &%E‘F% HBEY “0d° Mo ess;
Bthexsgheantiboty ig the f@mplption Bingdy to a J- c@FBLBOBarker §QF ys CD20 or B R3, the
formulatidf Lrﬁ} BREd to bV el maliBnan S@Cl‘ﬁdg 8hL ()11&9] in au%nﬁ&ne @Lease graft
re Genetics, 17: 141 1997 W98/ 35986
felectmp%r 193t TR POB © e S R PUBFY & et ierobigrpy viral
vector, a prhft, h9@BtioVABEBY, 466 4Boaptighi (s&VEQI0IQBT Hh@rilloADpez P,
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d August 2, 554
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ind 0 Vi SRR T35 Ui s Sl ¥ b n e
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NEI. June 1, 2004. The nnst prefepred DR5 anti body is

0 tions noted abgve conprises
SPBERR st Py bR e i Dl Fepoaiie ipaks 35
formulation, @hd clbingthesaphitis e, Toe @obhaltadmiistdier inidehcoalnpbofiorSos

concurreﬂtgdrﬁrnﬁtratifaﬁ %&ﬁg s@wréfe f%rn%latx&s a%mglt: arn%é%mll %rmulatlon and consecutive
proxi mately 6.0. The concentra he buffer Ts

adnumstra{J uéf,lgzar order, vxihgalg Prefeﬁiblﬁ g}e{e is aﬁgpeﬁ)ﬁ@d a'g]éel qo@dorﬁ]l} active agents
simultandod@y1idea fhgir Bi0RgiedD hdtigititsOTs, e Ehetnb@erkpaiitic @enthay bk Bdukil@exed prior to,
range from about InMto about 200rM preferably from
about 10 to about 407V pst preferably about 20TM
The anti body concentration’in the fornulation is
preferably in the range from about IO/ rnL to about
250ny/ nL. The anti body concentration may be determ ned
based on the intended use and node of




adm ni stration of the fornulation. For exanple, where

the fornmulation is for IV admnistration (e.g a
wolkiRgamorpody), the anti body concentration i n PEEUS2005/037471

formulation is preferably from about 20ng/ni to about
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intraveno V\ﬁagrhl.iﬁ%%rat?o%lblégg ng Fe?rgdat e formation, such as that

occurs reeze/thaw Exen'pl ary saccharide
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patient at gﬁeﬂﬁfe drloYeriaR&G eyt atinBnt2 DeBdRBIHIdn tMﬁ!{p@ Bnd sBRHE @Bthe disease, about 1

ngrkg to gé)drtg&g b lé.s oﬁ&g]hgg%?wgﬂ%ﬁ ogﬁ{l%aﬁl&h gy 18 anrﬂgxgl canp%gtg %Vh zraﬁe r1Jor administratIon

to the patiewrhetliter. d¢riegamples bypene bemerbeyardty agpringshygions, ¢r.b) Ontiggopsgnfusion. The
dosage omqmbolly Qi DSy B E[ﬁfxcexra@gg le¥m EBRID.BROMS to gb&é'—ﬁﬁﬂgmg apput

for exanpl e about 2% tio
chemOthefaa?%fr%ﬁtnPaﬁ RpEEreh s Sy aﬁmnlﬁef%&ﬁﬁbé%grw%@ éﬁfbfarnfef opffonally
lowered ds@lotomshinéd @8orsd ehie ldmgs:dsrlnexaméexde dflegs dtobunablead adptinijtgtion of the
. [
chemothegagghﬁﬁééén}/ B StruLélgn L&gﬁleﬁﬁ&&%{l@@o@eﬁg@g&%@&mg b Bhed
accordmggté pg@lug}qtqq@"s pEKctiens orpeﬁ gﬁtm@mmpggpllyfbé fhﬁﬁlpl‘lﬁi P3ffitioner. Preparation zand
dosing scBddilés@bF Quch EHemdElérhyyiafelalsatidsibed i@ ChdulbBraSLBRvRE B8, M.C. Perry, Williarms
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storage. Various stability assays are available to the
skilled practitioner for confirmng the stability of
the fornul ati on. For exan‘pté, the formul ati on may be
one which is found to be stable upon storage: at about
4Q0C for at |least 4 weeks; at about 50C or about 15C
for at least 3 nonths or at |east 1 year; and/or about
-200C for at Ieast 3 rmnt hs Stabl I|ty can be tested

I e o,



by neasuring turbidity, and/or by visual inspection);
by assessing charge heterogeneity using cation
wexohamges chr omat ogr aphy or capillary zone PCT/US2005/037471
el ectrophoresis; am no-term nal or carboxy-termn nal
monoclonat @rﬂlﬂ&ﬁ o@ﬂﬂhlﬂlﬁﬂo@, agdiBa %yﬁ)ﬂﬁfétagéi\frﬁtzlﬁdnﬁthaﬂ@hﬁb&g&t EGFR-targeted
?1 b SIS 10 conp uceq and i ntact
drug; tyrosuiG{4npg ap’i‘i{ PR gﬁ“o?n e‘& fyptic or LYS O
Treadaitiyrstb sl;e at@vathmpeutg rdglrobso thie Qailentaww bs/fubjyctegirto aurgidad egmoval of cancer
cells and/d@ Bk A% fppict i on of the antibody; etc. Instability may
result 1n-aggregation, deam dation (e.g. Asn
deani dation), oxidation (e.g. Met
V. A@ﬁ&lédatMamJ)achﬁreneri zation (e.g. Asp isoneriation),
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pharmace@y@ foemvi@(os yf themrqsev YREPD a3 Revrideniistrugtiopeionseg The article of
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container &Y ifd#da@talQ@Rods $or 882 Qhefcbﬁﬁﬁﬂeb’hom&ttmrrﬁtaﬂﬁx e bﬁzﬁ fhulti-use vial, which
n can t abl

allows forg%gqcr:] sc}n}utégg l({,?g(reérn%o %hﬁléustr%ggéf)g&e recon%%nl,t]ut f(l),]rvglattlop( The article of
manufactigd 184y fiptheninaiigs other rretetmdﬂﬂ@frahhﬁmnnfgcoampwak apd psuttand gpint, including
other buffgrp ﬁfﬂéh@tf'thE‘ n&GHD E)iri%ée@ gtrﬁ'b@&@ée' iRk tstvi @ idfs@bchbHs & h@asal‘éted in the
déscri bed herein, and eval uating physical stability,
previous seqiiatyj cal st abi | | ty, or biological activity of the
hoheationdl bandé fabgyndérstobh by fhreneel tathe flowihgextiydes. They should not,
however, Qer c%&sg‘ﬁerdggluﬁﬂxéqgé s@&)@ ()ﬁ thd lﬂﬁ/exrtfaﬁ anll l?tt:ﬂa@fe ah@pa@ﬁ&ﬂt%@ are incorporated
e a vialwth a stopper pierceable by a syringe,
here‘“byﬁfeéﬁ“%@r ably in aqueous form The vial is desirably
stored at about 2-8C until it is admnistered to a
subj ect in need thereofgxJyiprisal may for exanple be a
20cc vial (for exan‘pl efgf—r—zrz dose) or 50cc vi al
(for exanpl e f&fablgPeartyzrymabdiguid Forpylationspns ant j hody,
THEWS bxa&@leﬁc[bﬁtﬁﬁ&hhe deli@opfronnatd atabibity teawng obeabrliguil éhedulariors comprising
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mtramusc@:;'r de].ovepfn?nsc?lub?t aﬁgrre%?%) I%%mr eﬂgn ??’Ja!l% sB&S \9 @Oén%d usmg histidine-

zers suc ose
acetate ande@e)ﬁq oyedlation. Reheiiibptnore §311E‘11H§1P Relesetpete el SCI ences 16t h
ed|t| on, Gsol, A Ed. (1980) may be included in the
Iat| on provided that they do not adversely affect
ﬁ'—lxt'—“l! ired characteristics of the fornulation.
Color,A[Amuem:abd@lauHr(GAé}s exci pients or stabilizers are
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ncl u addi ti onal
a white ang blagk-hacketo aﬁrghtctg‘gﬁfﬁe\?%eﬂlgbt‘atgﬁ?‘l WWFASSt s i ncl udi ng
ascor bi c aci d and net hi oni ne; chel ati ng agents such as
UV Conc ?@ p@%@% glggrpl exes (e.g. Zn- protel n corrpl exes);
DI 0 ra

nmers such as
Pedesd fadable oLy

PRSI OOPHPIY OTA B Aot Ten
within 0.55Olibsd¥bande\init. TheBY BRObankie tohtht HituteARinple dys rasumdliatigodrtzicavette with
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iI'sor In a su Ject conpri sing
absorbancadnnmﬁa%@ens byeg) totchreect torkgmpund light s@bxing fysddlareaggrepates. bybbles and
subject in an anmount effective to treat the di sease or
di sorder. Were the antibody in the formrulation binds
to HER2, it is preferably used to treat cancer. The
cancer will generally conp??se HER2- expr essi ng cell s,
such that the HER2 anti body herein is able to bind to
the cancer cells. Thus, the invention in this
enbodi nent concerns a nethod for treating
HER2 expreSS|ng cancer in a subject conpr|3|ng
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effective to treat the cancer. Various cancers that

can be treated with the conposition are listed in the
waledos0i49pHns secti on above. It is al so cont enppbert/@82005/037471

that the EDER2 anti body formnul ati on may be used to

particles. ThE ﬁ@z{suryréern{s %I% bl @inkt%%‘nvlgﬁom Tﬁ%rpr&éﬁ Wn@§&§1on was
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determinedgisiag fhe fspreTes of 190 (¥ BHEF R r est enosi s: pol yps such as
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Tl?e p%rlﬁg){" Iyag lglLﬂéa%g nay. Xler?g Was géctggnng{ b? @%EHFmS%LSﬁ}Q Msrlllg‘l olglﬂrB?éRAD

BIOFOCUﬁV‘p?@PQ%ﬁ@il”@iy\?tettvpfroéeaiéﬂfseﬁ b+ BHECAR A etp (o m LD, 44.6 m
total lengtf 28 hn@patileyeteond di abeti c nephropathy; Guillain-Barre
syndrone; graft versus host disease or transpl ant
rejection; Paget' s disease; bone or joint
Size Exclusing Chrematogrsphy (GBS oagi ng (e. g. caused by UV radi ation
S04 exBIUHEHthSHhtBgraph P PRI ugha t@qteﬁtaaet dekErdatRehd ﬁggatayts TER bds@ ulllizes a
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pH 6.8 andttwm;y FasCRLS G/Qh Disoblafd @4 22019 AGAI o5 ik OtHé Glub €
as endonetri osi
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A08.03). uterine bleeding, or nenonetrorrhagia, synovitis;
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proliferative gl omerul onephritis and di abetes-induced
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Thertdkddginei activith ofPlertiemoabf vear dradrmingtf by cineasming fitaahility @linhibit proliferation of
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lnmeﬁmﬁwmﬂQMﬁkﬁw@éymor liver; T- ceII nedlated

10mNumﬁ&pﬂb§§m§gijMMy dlsease infantile hypertrophic
| ori S urlnary obstructive syndrone;

lomMswgégFﬂg§?®H§?EH$?Pt and Hasinmoto's thyroiditis.
10mMsmﬁme£e#QmM1hﬁhpﬁww;gnant i ndi cations for therapy herein
10 mM histidld, %elm@ﬁgélllgﬁ(eandendonet riosis, sclerodernm,

vascul ar di sease (e.g. restenosis, artherosclerosis,

coronary artery di sease, or hypertension), col on

pol yps, fibroadenoma or r&piratory disease (e.g.

ast hma, chronic bronchitis, bronchieactasis or cystic

fibrosis). Were the antibody in the formrul ation binds

to a B-cell surface marker such as CD20 or B R3, the

fornulatlon may | be used to treat a B-ceII nallgnancy,

T T .

’-t




al l ergi c gastroenteropathy, hypersensitivity, eczems,
urticaria, allergic bronchopul nonary aspergill osis,

w@arasi4nge di sease, hyper-1gE syndrone, PCT/US2005/037471
at axi a-tel angi ectasia, Wskott-Al drich syndrone,

10 mM gl dMlytige, Moymmaol, ipsisn. | gE nyel oma, and

graft-versus-host reaction. Antibodies that bind to a
receptor in the TNF superfamly (for instance which
HogtrfokntubptigdREs filteord thim diqudsidrido 8 oc WEEATONT EPriypedgtless vials sealed

with Tgpﬁclslweeitad ’grag%b(tyl Q&)ﬂﬂ&? %a&gestwe%oréa@nmz oV Bifel sAb By f REIIRs of drug
are t he deflnltlons section

product Shawweat thpFe% 2 5<5'|> 92 W?rﬁ%“’% éfﬁ'%%‘i‘et”feF‘elﬁf 282%7i%% a DRS
anti body fornmulation is a solid tunor or NHL. Were
i ngi i Of..] may be treated
Table2. l%&ﬂ?thofgﬂggﬁ r%%'tm%’%ﬁpﬁa& %?8"’;3 S%'Qé%ﬁgor mul ation, and a
Formulatipieptbt| ey apeut i ¢ agent. The contiFd: admi ni strati on

TTICI UQEeS CcOoggdm ni Sstjrat I OBg@r  CO currer@ZE SEC
adm nijstration,  usifn arat e flor tions on a .

si ngl & plﬁ"’a]}’lf’fﬁ]ée@ﬁtl da ;MQWIFF%&I dn n‘g’r\\g‘"’"’cﬁ ecyt i (a1ain Peak
4adm nifstrat74an in di t her 9®T der , wher ei4n.6pr ef efabl y 89.4
5;Ohere S—& %3i2ms pefiot v\fggjf—e—bﬁfh—emjghi yacttve g
agentd sinultaneoudly exert theilir bi ol ogical

6&cti vilti es.82Phus, tlhe ch&mdt her dpeuti d98gent fay be&23

7@UTT TH[STETEgh gprT Or [t O, OT o Pl I OWNY, agasNi STTali 0N @3
the cgnposition. | this enbodinent  the timng

J
80et wedn at 1%dast one adnPhfstratli on of*%he 89.8
chenotherapeutic agent and at [east one adm ni stration
of the conposition is pre % Iy approxi mately 1nonth
or less, and nost prefera

pr oxi mat el 3/ 2 weeks or
Hegepmabapas é}rml*tt@dv@mﬂo Wéls%@ﬁmtﬁew&fsrewu 180 s esprr oggrigd 0.02 %
polysorbatelme 'Iﬁleﬁmlfdrinﬂihcﬁﬁ eleladuyhgaadsﬁlﬁ hefc ms Giial g bdiyeed G.0tdA@7.0. The

protein cogcentra% ‘%vasgﬁ éng/m?‘lr ea(t‘hefo [aﬁyn at If ﬁ%d 1nt]9 3f enlg@'ﬁllpeeI I%lass vials and stored at
40°C for yiabiigy analysys. Bhe rdsvlist 9wt hrt P¢rwzqr41ié wa§ messstable aydploRd. of
cancer or di sease For instance, where the disease
[ r eat ed cer u y may result in an
Table 3. gfﬁeﬁ&’g@g fgrf'dra vf@'af' Sbos\%/oer?%%lﬁbg%gr vi val _an d/ or
Formupptiogpie $ Si dlhmbﬂr@eres uryi valoyagalidieor [may r¥ul t an IEX

obj ectiive cl g cal responggrdpartijal Piorsp! e €)% Main Peak
Moreovéer treatment-With the conbilnati
57.4

&henot fher aped?i ¢ ageht and % he ant|i body*or nul ht i on
5nay result 1naoa syne gisticy or greater99tchan additis&ez

At ~ t a—thao ot Dr of o o1
bblbl u.r.l EOCT O IICII[ U 11T aLICIIL. ' CA auly LIIC606

anti bodly in t%e formul ati on” admi nijstered 1 s a haked
afti bodly. However, the antibody adm ni s?¥%r ed npy bet0.5
N Uyt et Wizt a Cy ot oXT Ty agent | Prefgrably, Tt1e 549
L munog¢onj ugate and/or antigen tojwhich it is bound
78/ arelinterd@lized by the fell, rlesult¥y in 48.1
FBCreased thepapeuti ¢ effi cacy of [t he 1gmmunocon) ugases

in k‘i!llnﬂ the-cancet cell—to—-whidhi+—bi-Rds- n_a

ASA— I ma~a—

Bpeferred enﬁgdl nent| the c@t ot oxi|c age t! tar gets or>3
enterferes Lvdth nucleic acdd in tlhe cawger ce|l. 523
vy ann] ho af cnunhk T 3 ¢ PR Aot ol ~al Al

armpT o Ul Ul La_yl DL UAT U QCIILD LILILAYA
ﬂrr&vt ansi noi dgb‘ cal i oheam ciﬁs. ri tonucrgeggﬁses ahd DI\A'I/%3
endonucl eases. The formulation is adm nistered to a
human patient in accordEmmerg,om met hods, such as
i ntravenous adm ni stration, s a bol us ¥
Fegvremap ferrelafiops Gts‘ii’fﬁiﬁmé?/‘@r’““é“%‘é’f ?Q?d“gé‘FL W?rﬁ’érepaﬁﬁi i ehe ollowing
excipients: Nt r amuscul ar, intraperitoneal, intracerobrospinal,

ynovi al ,

10 mF AR RREOMFoa LR, B0 B bppEY IOV 2L
| nt ravenous, intramnuscul ar” 6r subcut aneous
adm ni st rati on of antibody conposition is preferred,
with intravenous admi ni stration being nost preferred.
For subcutaneous delivery, the formnulation may be
adm ni stered via syringe; inj ect| on devi ce (e g. th_e

1 AITT F/ ~N7T r~pfre~sr~7 2\ ol =R 1T ~T7 12 \ Y . o




For the prevention or treatnent of disease, the
appropri ate dosage of the antibody will depend on the

wo ywe/0efo0gli sease to be treated, as defined aborer/Uusives/037471
severity and course of the di sease, whether the

) 10 mMWidiBRelYeeia®, R0 IMVuEbRT Qd%f peirysonfae\z@riit{le\oe or therapeutic

I evi t her s clinica
& 10mRHERRC Pignfi Sl sisme ok PBO S € e
(4) 10 mYf ietidig¢-pudfpre, Gf0 Meu@ost.@daT% poytbys ReataH 6.0The anti body i s
suitably adm nistered to the patient at onetinme or

over a series of treatnents on the type and
BGrmeeprar A SO VTR R hG Pt b2 50 iR v

FLUROTE@ Tacahwgi fatfjer @ppd-RAmgles RS totadtat J0eciynd e Cand dtzﬂlblhﬂy alas evaluated

for quah%eggpa%ﬁ Si%rg}p(‘gég %E(E)F’[’he%gmltg te§t}ltrs l)vgtﬂhgt gertuguma? %1 hlg dtute—phosphate

nore separ

buffer degepdedrinush fagger s dn 0“%9? hlwmetﬂﬁtets iim ierapa it ¢S Péffig 87prd FigoDage

of the antibody will generally be in the range from

about 0.05ng/ kg to abouﬁ %Fg'é%g. If a

chenot her apeuti ¢ agent R adninistered, it is usually

Adtrizvrnabtvas evdcentrated by altyefgtrddprddinilttatien te frgious agpeeyati Paria kb yollowing
buffers: | ower ed due to conxbined action of the drugs or

ative sid fects attributable to adm nistration

(Dzomgﬁgtﬂ@eﬁﬁ%ﬁﬂgﬂg'apeutic agent. Preparation and dosi ng
(2) 10 myThwidud-BS), Pldp.0Osu¢h chenot her apeuti c agents may be used
(wlom@gggagéggm£%HQﬁnufacturers instructions or as

determ ned enpirically by the skilled practitioner.

Preparati on and dosi ng schedul es for such chenot her apy

dhetudbidip ofttediforimpleghbni was Ghenwitbhfercalp\filtBeon iTberefutls, , as Mo@n in Fig. 10,
demonstP ?e[i Er¥ie PeWz!ulnﬁ%pl& fwuﬁteg'l% ’hls%e—akémg &nd ht&@lr{ew @d legantgﬁnts of

her apeuti c regi nmens be conmbined wth the antibody
‘“S"l“bki LS HG thb’*ﬁt‘“gki‘ﬁfi’t‘h“‘i ?“i"f?tt et ;. a secon-d (third,

fourth, etc) chenotherapeutic agent(s) (Le.

"cockt ai | s” of differenkﬁgﬁeﬂggherapeutic agents);

anot her nonocl onal antib rowth inhibitory agent

Rerayzyrpab et formplassdat 30@%%%5%@@3&&%@6?@6 dgemd. sucrose, 0. 02 %
polysorbiteB63 pHB 0GR t8ihabl kvefilled 113081 NECHKS THLE.O Y etirtidst Bde] aminiature tanks. All

samples @ﬁaxg sto%ﬁ' gl A ?rlgli %ﬁm‘?:ﬂuaﬁpgé aht QJP gﬂﬁ%seécc IEC& I’:lmd strem%h (UV-

tion ove thera the pat
Vis). Thegipbilifs analypgs shomedithat Serggingpb ¢va Staib’é Ht}blaf"ff&‘flat’@&i‘f@é PEQEAgP pts20°C and
5°C for @ Ml @ knofitBI TidtchiofdetREfort¥ations collphtiblel viith 3061 ANAFNETELLIOE™ stainless
steel tapi. N @NOt her enbodi ment of the invention, a n article of
manufacture is provided whicti contains the

Table 4. Sitabilitpefdgrtizumiab Flbﬁtmipsaﬁteéﬂ‘a@fs the present invention

and provides instructions for its use. Trie article of
rany |'F actUre r-nnhvr i ses—a—cont gi ner— Qui t ab! e-coht a: ner-s
Thip6! Ude, £aF ¢xappke, | beht! gsuvypll p ( s dual  gc
chanben vials), syringes (such as dpal chanber ]
syri nges)@nd| t@¥pthPupes. The@edAa| KBRS ble P draiagak)
fromalvariety of matprials [such as|glass or |plastic.
The comtal ner (ot ds the formotation| and the fabel—om,
or ass@ciated|{wi th, the Reshtjai 320 npy i 98Bcatle 67.9
directijons fol use. The contjai ner hpl ding the

i ha 2 Lt i 1ol \A

l «d
W T

?t 668S)

f or
JT

\ reh Al
Yy oot ST—v il T crr—ar

|
r epeat tragi onp {®©0.| f hem 2t 6 adgyni sft
of the recons ituted formul dtion. The articl ¢

manuf a¢ \Y further i ncllude other materijials

desirable MEr C n ser st oi |nt
i ncl udin 5I3th$j ffe ﬂaéﬁ e%i, Iltgggp need! 882

syringes and|package |nserts Wth | nstructidns for
use as noted 1 n the previous section. The invention
will be nore fully understood by reference to the
foll owi ng exanpl es. They shbul d not, however, be
construed as |imting the scope of the invention. Al
literature and patent citations are incorporated
herein by reference. EXAMPLES St abl e Pertuzumab Liquid
For mul ati ons

| 316L

(o0




These exanpl es descri be the devel opnent and stability
testing of stable liquid fornul ations conpri sing

w@ertboza9n®b at protein concentrations in the reemesiondm7471

about 10 ng/ nmL-180 ng/ nL. The sel ected formul ati ons

W turbidity, angd were physically and chemcally
HAST@%S)B(: el Al ¢oride i oh wess renved {romophie 66.8
forrmul ation to reducelthe ripgk of cérrosion. [The

f or nul g4 s—isotopi-c—and—sui-table—for

subcut aneoyls or |gtra1u3ﬁgga dgli very. gypsol pbl e g77
aggregate forngati on upon agifation $tress was
preventled usimg hi stidi neacetate and_sucrose

formul ation, without the need to include polysorbate
* Pass f&%olom NibAcE @Ad At 0fls: 1Oy opARREAEANES tARM y@ioarmm
e col or, appearance, and clarity of the
sanples were determ ned by visual inspection of vials
agai nst a white and bl aBKAMREEGr ound under white
fﬂeH&Bﬁﬁ)%g fbﬁmllit&lmsm Q&ngfeﬁ%famo'wm%rﬁ(tr F@el“he lfNal formulation contains 20

Concentration Measurenents roduct aliquot

mM histjgns-apqtatcs 1 20amN eneeser: K2 f P?%%O%tp 3 P% OBpriieh coggrrihiag of fameiml.
Samples™Wee flRAIntoZ 28 M) FORMAWITRIM™UISH-Thpd gtlSiul, logppedewithrihet 20 thine
FLUROWC'@‘QQ%QJ EQJ ﬁlgbeQ gtog{pEr? fgcl Jezuéd%\qtﬂ %@mku thmﬁ a%? q@%ggrg}gleé Per@stored

ength on
10 S T B OB 815 VA6 DS (S O SRR TR (- Vi), and
potency@Bidas2O TR sulkRBo vl Saf FRARGRablid @il 3Bis RffllBiotl Sl sthr@age at 5°C and

0 ckground Iight scattering due to |arger
15Cﬁ”££mggnfgg bubbl es andparticles. The neasurenents

wer e blanked agai nst the formulation buffer.
Table SPStiRY bf ICPRABAD IiPd1hoRiaas det erm ned using the

absorptivity of 1.50 (ng/nlL)
The pH was neasured at

The

‘cm1l. pH neasurenents
roomtenperature using a
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Sanples were diluted to 10 ng/nL with the nobil e phase

and injection volune was 20 m .

100 mM K2HPO at

-66-

The nobil e phase was



pH 6.8 and the protein was eluted with an isocratic

gradient at 0.5 nL/mn for 45 m nutes. The el uent
w@abwenbance was nonitored at 280 nm | nt egrat i BOT/ER05/037471

done using HP CHEMSTATI ON(tn) software (Rev A08.03).

Bi ol ogi cal Act I vity ThegxiMbigy cal act ivity of

ertuz JtS ability to
Fﬁﬁlz%‘agwﬁs o t(‘ei‘glatlls%n rgﬁlﬁtﬁéfx% reasltt Gancer cel |
(1) 10 mMihisadidgEICINBLAF5- VI | . EXAMPLE 1 Pertuzumab Fab and
@) 10mlﬁ(h%9dlﬂe-f¥c1&ﬂbh§@s@¥ro§‘eoﬁgcf@ntS were foinulated at protein
concentration of ia g/nmL in the foll owm ng buffer
(3) 20 mMspgingte YREO-0489 M citrate, 140 nM NaCl, pH 4.0; 10 mM
(4) 20 m¥ceinma R¢) mW4dradhtNEGl0, pH 5.0; 10 v succi nate, 140

gMg Mlé&lo& Rfﬁ%\ﬂgdeg ’w1ti'r 911;@%: Qé)n%énltrgrtfg gi;ﬁvlgyA’oQbam IEﬁl(gjam}él&I_xlrere filled info

] an i ne
3 co USH yphL At TAmter P Pearge il 7%\%@9@&@%%@ forygto 7 . The
stability Wd&ﬁ-gﬁm&m e\uﬁﬁ’te&r 3t P Qayl tin@lpBisSorirBillisy. Sieatselth demdndirated that the use of
polysorbat%EE(J" (E(e %{1@1 1 atéi(e)gg%rcu?%lé Bl%%’ A ed Forr?art) Qan a sol?;@cgggggga daw%reee Fig. 11.

pr oduct shovved that the Fab and F( ab') 2 were nost

stabl e between pH 5.0 anhvpesg Table 2. Effect of pH

n degradation. o stored at 400C EXAMPLE
SOk SR el Ry bt 50 o
( 1) 25 mgind t Rediznmaba e thstidnef HE r 240inpsud 050, Hﬁﬂ\ﬂ(sucr ose and 0. 02
2) 50 mgﬁn@@kd&&ﬁa@alb%miﬁhsndmﬁcﬁbﬁomsﬁﬁs hali ons were

sted th acetic acid etween 5.0 and
& comih Pk S B b Ot R BEAGC ween . 0
Vediqwsidnatunteef plasrthie2) eete hdidedio Sacl EriyBRoT Wi @aniplay fwars dilled into 3 cc
USP Typ% II gllaé viald C&n&&g%&ﬂmﬁ{onéﬁ%%@ (f 191"11 aﬁ%ﬁpfehxbéré{ur@ﬂ@l!xp%§ 7 days. -Elﬂg physical

results showed that Pertu

stability Eﬁqacﬁn s.'ﬂnp e F@lugted :Ef? fl@'(ﬁme(?f)mrpfg tghldlaye Elﬂedasglfs dsrﬁclmatrated that t‘ﬂe use of
polysorbfte P in Aistiviale- STl ardetkbrat fodQGootRNPEIF pi8veRed forrzatinmds insoluble particulates.
The fornIuQ(léH’Uo%hlQgﬁsn@itne—&regk ?ﬂuﬁu&&@ Qﬁ@gré‘d% ﬁagg]thpoiamg- thteggé gﬁect on protein.
were prepared 1 n the follow ng excipients:
as polysqipaie J00peedig43 | 240 nM sucrose, 0.02% pol ysor bat e 20
pH 6.0;(2) 10 nmM histidine-acetate, 240 nM sucr ose,
0. 02% pol ysor bate 20, p%ﬁd g§3) 10 nmV
hi sti di ne- phosphate, 24 sucr ose, 0.02% pol ysorbat e
Peytuzysab gra ,0’“(“14‘;) dagfolavishi st i di ne-sul fate, 240 mM
(1) 100 1BgAGY. pSein, 10.002 Mstpiok yrnphatoe 20 at pH 6. 0. Each
f | B0 a into 3 cc FORMA VITRUMtn) USP
(2) 100 qmﬂw"% BhaGBilae heflo) " 0, 5 FLUROTEC(t ) faced butyl
(3) 60 mg/pp peteins yp distidineaseidst. €4 Oer e stored at 300C and 400C
& f&iaktioh whymwmasyid\daletéad a@durts@if sudtdstl All YampleiPdre @diibly filled into 3
cc USP ’ﬁge{ tl&zéil x%‘ag E&:he w%rce:) I%en gpz%ré e:?’tt %blaldt awe%gtfu)%cte trﬁre%g Igérl\elg‘l éhy%lcal fs]tablhty
of each shrg¢ wigs dt:trralmeﬂ pitepihidpee PMCE% 4>fdliewelg Bsi thagsing. Immﬁm@ tepoagjested that
sucrose gH&veies ofibld agef g rofakibh duflhg thd bRk ik pldRdst. BeIRR 3 WaS
concentrated by ultraf ltration/diafiltration to
various concentrations in the foll ow ng



buf f er s:
mM hi sti di ne- HJ |
whe@biodionge- sul f at e,

(1) 20 nM hi sti di ne-acet at e,
pH 6.0,

P

H6.0; (2) 10

and (3) 10 nM
pH 6.0. The turbidity of erChUS2005/037471
fornul ati on was neasured before the filtration.

The

results, as shown in FigkaMPLE @ienonstrat ed t hat
Per t I f |.ated.in histidine- t d
D g RN P s W

in 20mM higtidint hoge, i2fmMisetrisel 0112% golysodbbte 2h afpHex0. EXAMPLE 5
Pertuzumab was fornmulated at 30 ng/nL in 20 mM

Q.02

histidine-acetate

20 M sucraose,

Compoepd hH 6. 0. Pert uzmglFoNseTien | ed in 316

% pnl vsorhate

| Ao

Perudnfenl ELLOY( T M) St al NI[eSS St e®lmgil at ur €] T anks. 29}
—Sanples—were—storedat—20C-and-5C-and—pvaluatedfor
L'H‘Sﬁﬁ’?fl ity (CAC), puritly (SEC, jhE@ and stfength GYyVis).

MW=T¥elogmabi [ ity anal ys

es showed that Pert

izumab was

Glacial ARE BTt TS fOT T
5C for at least 3 ng

MW=p)058(f1°ht i on i s conpa

Densi_@t:ﬁd)frgfc_ﬁﬁs st eel tank.

tatTom upon—storage
nths. The chl oride

tible wth™¥16L and
Table 4. Stabilit

e laVal NaWeny 1
al = £ZU UL allu
Free

HASTELY-@ ™ t m)

y of Pertuzunab

P CF o N Ao CF Al HAaonlkeas Dace fAar OCal ~ Annoar anocn
Sucrolsell JU Al II! Coo U UCd IClIIr\O.Cl Moo T-Ul IT O y I‘\'J'JCU.I aATTOU O
and Clarity: Cear tjo slightly opal escepnt, colorless
MW=g42.3gliob yel | ow sol utli on. EXA@\V};@E 6 Pertpzumab Wads
formul ated using tangential flow filtrafion (TFF). The
£ 5 [| £ (| - B— + HEZW e ¥ a W W, B SNHEP-N S~ | Y + +
Pl 6 QZO Frurimtur at 1T Uttt cydrit aritiso 20 11ivirTiT STTrujTrc=ac Tl atl T,
oys.lrg ) M sucrose, 0.03 %ol ysorbete 20, pH 6.0 abamL
Densiyrbfi@p/Amconcent rati dn of 30 nmg/nL. Sanp|es were filled
MW: MblBduRr Weigld M FORVA VI TROUMTm USP Type glass viarl,

capped with the 20 mm FLUROTEC(tm faced butyl rubber
stoppers, and sealed with alumniumflip-top caps. Al
420mg dosermidl eopfigyeatien:st ored at - 7Q0C, 5C, 15 0C, and stability

Vial: 208 Bor@M il Bde f @fss qual ity (CAC), purity (SEC, |EQ),

St°PP“ﬁ§’h%§ﬁ%€ﬁ§%E§ﬁﬁ%%§§n otency (Bioassay). The results

1?‘5"”%‘? ble in this fornulation
Cap: 20mmp dlip tet dymagen at 50C and 150C for at |east 3 nonths.
Fill voluh@Dla80 3, St gbi li t%/ of IF’ertgzurraboion gI/ ass vi alhsEXAI\/PLE
. 7. Pertuzumab was forpul ated at 100 ng/nL in the
Delivery bf?‘ﬂ‘é\ngﬂ@ZWf“é?f“@b%‘}eﬂY%?%: (1) 10 mM hi sti di ne- HO ,
pH 6.0; (2) 10 nmM histidine-HO, 240 nM sucrose, pH
6.0; (3) 20 nM succinate at pH 6.0; and (4) 20 nM
succj nate, 240 mM sucrose at pH 6.0. Each fornul ation
1050medase Viglf@R#URh di f fer ent concentration of pol ysorbate
Vial: 50 20ForAMdiyanpl Bpe Wese filled into 3 cc USP Type | gl ass
Stopper: 20tk DARY0 WREEn AL AhhfiftbF Ot Al |y at 70 rpmat Toom
tenperature for up to 7 days. The stability of each
Cap: 20rarg iy tep AhEMU8Y a] uat ed at 7 day tine point for
Fill volulnds3daiodiit y. The results denonstrated that the use o
. bate 20 in th i,nal formulation effectively
Dehveryg%é%glggyeéﬁz ggﬁlﬁltmlmé%saé‘}efdllﬁaft)I ubl e aggregates. See Fig.
11. EXAWVPLE 8 Pertuzumab was prepared in the follow ng
formul ati ons:

-68-



( 1) 25 ng/nL Pertuzumab, 10 nmM histidine-HO, 240 nM

sucrose, pH 6.0; (2) 50 ng/nL Pertuzumab, 10 MM
whe@biogione- HCl , 240 nM sucrose, pH 6.0; (3) 60PemUAL005/037471

Pertuzumab, 20 nM hi sti di ne-acetate, 120 nmM sucr ose,

pH 6. 0. Various anount SE)@‘MﬂgiMsorbate 20 were added

to each fornul atjon. sanp were filled into

Usperpippls conegnsgadhey F%vi"@ma%ﬁ’an%m sPEanes et Fhesy Iéi?d Phase I

clinical t4)s. rhAT@iposi@RFDAsBIPEXS atgluil @erfu@umatpl 0tnoM RisddiyesHCl Thdfer, 240 mM

,yo'p y of each sanple was evaluated at 7
Sucrose’gqust(lgl%lgrbg%?ﬁ?hfb turbidity., The results denonstrated

that the Isedigft pol ysorbate

20 i n hi st Celicergratiq@® and

SUCT 05€ TRILE) T on effect!

Lnsol ubl
hi st P&l @MV ESNd sucr os

ey preventggtafmation of

tion caont | ni nn

formil a
e appear'dd ™ I‘Paq}gstl\il?e

sarre prDiH&gttWViGSE)ffect on pr

Y AMPL

See—H ’Sucr?si M%\@%l_ 9—Pertuzt

fol |l ows /L prote
pH 6. 0; Q@)soxhworrg/m pr ot ei n, 20 rrMOSZngz‘mk(a@fé,%)pH
60— (3)y 60 nyfnmt—proterm,— 20 mvthr st dirme=acetate,pH
6.0. Each formulation was m xed with different anmounts
of sucrose. All sterilely filled into 3

ot e| n aso TRy @002Db 81)20.

in, 10 oo hrEr ditne-

sanpF&A MR Fel2
CEellULSEbopifi€is med)ht@iSs intindik Snd eﬁhﬁdjc paikveyst Qismothergz @ tanathuse cell

damage anﬁ%ﬁ:@?g %0?% %ﬁﬁ%&é&rcéﬂ%@% 1;1 }eEE%ﬁs‘e to elgjlzgpylﬁlg&ahlowever cancer

determ n
cells oftendeysiop eey@qa@g towhemqtf@@w trgueitmtations il thgpd3 Ter JuBREGFspsecne (Ashkenazi
A. Targetl@nDdastah@b&dy maﬁormme %ﬁo@m&mtract&dhpbhbﬂlyaggftﬁg Rir@ews 2:420-

430 (200%@ E%m\?g{] ggr%{ilucrr:hs bﬁf an bRS zl(a:at's D9 eRE é: ﬁsﬁr{ﬁgég gpo#o § via the

preterr ‘e Z unma
extrinsictppiyzyfeatfqeg nqy S’é"l‘(ﬁjﬁ% i fsaoslstégpéeﬁ‘elwa%uFlws &PoZ oyt DR4 and DR
receptor{ @l Eddlzr:ué‘f&&)abeﬁ 8 fAknRdugit Fa@i—hs@&la@a @tz ®maid. 2@3%&31 @hdRBhen activate

sor ba 'lew I\/% V}f
caspases%zg 7218 1r%uce a%ﬂp 0(83180 A dlecﬁl?r a§ inzglﬁlg of\?lea receg IS On HIEor CE. Ihgsmlerapeutlc

potentlal\f@rttlpqmnmytp@ of cagdepesls tgtt &p [reistant MCmpq{tp@am@?{?mecules like
Apo2L, &b a%myrua@argamkamlda@bﬁdu&ap 20mm flip top al um num

et R B it SR R

agonist ayfilzplly agsi@stORS Mot mrabethWIumnﬁyqs @pdptogih efyaricBs @pqseeell IB@Wﬁrechmcal
studies u@ﬁ\é MQm%%( ant thdddl (1315\@ sl{oevﬁ |tH'zlt A@%@@E ﬁﬁlulz{;%pim 2O8ukob Rduction

mL Deliver f—ﬁ% !ganced solid

u
compaeep AT S BB PR R B AT
tumors aekHorpi@lgkion Lenphsma@Bilh €ihe Reryt and ligh bhai@minglacid segpuengps of hpomab

used in tﬁ@éexp«gﬁ&nﬂs‘%%obvgln%@sﬁ aild Z%nd Phase Il clinical trials.
he Conposition consists of 25 ng/ M Pertuzumab, 10 niV

H|st|d| ne- HC buffer, 240 mM

Preparation of Antibody Formulations

Recombinantly produced Apomab had very dilute protein concentration and higka pH. The material was
concentrated to approximately 20 mg/mL and exchanged into 20 mM sodium acetate, pH 5.0 buffer using a
Millipore Labscale tangential flow filtration (TFF) system with MILLIPORE PELLICON™ X1, PLCGC10, 50
cm membrane. Apomab samples were formulated into various buffer systems covering p¥ range from 4.0 to 7.0
using. sodium acetate, histidine acetate, and sodium phosphate without trehalose and TWIEEEN 20® using dialysis
with a 10,000 Da molecular weight cut off membrane (Pierce, Inc). Trehalose at 240 mME was added in the last
dialysis. After dialysis, 0.02% TWEEN 20™ was added to the formulation and the samples were filtered with
0.22 um filters (Millipore, Inc.). A 0.5 mL volume of Apomab was filled into sterile 3 cc glass vials (Forma
Vitrum, Inc.) and sealed with 13 mm stoppers (Daikyo, Inc). Protein stability was evaluated at -70°C, 5°C, 30°C,
and 40°C with storage for up to 3 months.

-69-



sucrose, 0.02% Pol ysorbate 20, pH 6.0. EXAMPLE 12
Cel l ul ar apoptosis is nediated by intrinsic and
weiaoeiomnge pat hways. Chenot herapy can cause cepbCT/UsIvage37471
and may trigger apoptosis by the intrinsic pathway in
response to cellul ar damage. However, cancer cells
ften devel op .resi stance to chenot herapy t hr ough
S‘ab‘l‘tyﬁﬁﬁﬁ‘t‘?@r@rﬁ"wa?ﬂ‘e p53 tunmor suppressor gene (Ashkenazi
Por divg pepdtde srgpilde ebthg apdmidaoraplaied blpfiled $1tf cctHOBMA VITRUM® glass

vials wer% %%g%gted\la}éﬁ?\g%g‘ ggﬁ%tﬁ)g 5 %%@fatrﬁfgtédkéntlb%}l Ht]li]eg VRﬁ 5(5 WDAIKYO(@

receptors, suc
stoppers, pEGstor¢dat F0Ed S6n 3 Ffeanéﬂﬁ £ dfcthe wrishs Bysitien r | gger apopt 05| s

F(branighﬁasﬁ?ﬂe rsﬂamﬁﬂy Cesting] Apoayd foli@lated 0€R wmtenlewaled/taopéﬁa 0.22 um
filter and II‘ 2t Igﬁ?d mto au%o lljaved’ 2000%9 es%aérgép s(t)eseié%umStarH(d Jthi BE?ER ere u% ?]ced upright
at -20°C ppsigs édmﬂailedot dlefaqswtl@jﬂ@mmﬂved @a@ e seni @ankyat spepifiqd iape intervals to
assess prét6ih G¥aRlye TROSRAS Ofls Jere @ miANGhotf if PocigREUSH sBRARE -GBS -

Mol ecul ar signaling of death receptors on tunor cells

has therapeutic potential for the elimnation of
Color, A ppaacare,0ad Chritshat are resi stant to conventi onal

’ﬁ‘ﬂﬁ:ﬁz@ﬁj %eﬁﬁl@c arm:l:loﬁp&fltﬂ%%amdle's Kz@reé@@ﬁ}-asse@&@ uﬁ@(&hﬁ@hluyrescent light

under goi clinical evaluatio
using 13 g SDC RPIGEHOTCHED BhGF ?W&&“%Wfﬂ“%ﬂ%@m oG HE £ pisgnee, mini-tank
samples wrt hamdfetrainX alacd glghtialdhradspectiont | s an agoni st anti body

agai nst DR5 that has been shown to induce apoptosis of

vari ous cancer cell lines. Preclinical studies using a
pH muri ne tunor inplant nodel have shown that Aponab has

PH iad B¢as@éd dt Fpm@Aneeratintd With THERMOIGROON SURP-AL@W RO SAY 6cdli-micro pH

ﬁ%ﬁak | ! ed -
electrode %Jgh%%l{?i?%%gT a%?gg%le SOP?H%“EUO#DQI?QS%CM& £r Hleasurmg
protein Pﬁéﬁe%gﬁ‘!é?ﬂ*?ssa Begkrpm aticaoctertrady proberier Tiegier)gey siptility pagmies. The
METER ICABIMpHMPU 0 fH/BnintkteS @GAIQNEER B nafticAPOI B bta&a evetyndad RS Buffer standards
._experipen re shown in Figs. 27 and 28. Preparation

EM Smeé‘féa%rﬁﬁa&gé}lgbr mul ati ons Reconbi nantly produced Apomab

had very dilute protein concentration and higti pH.
Concentidt®nmat eri al was concent rat ed to approximately 20

xcha i um_ac

g;g)]te]gn concer(?traﬁon was Frlm.megl gy ul av prfOéleton ﬁ)ec %%ecggg' u%ﬁ; Qn AéILQENT

ore S ca
8453 SP¢CFPnhatometnr (Tir‘t:@)nplsgz\gqr@mumﬂ Mﬁh mw&qmeumwwmkm give an
absorbanzg—fronP d@@@l (OThéQStﬁlmeﬂWMﬁlﬁ@ wid AR BRnS3RdnQEd WedpEctrum was scanned

from 240 t%%(giu ! at ﬁ]abio z?ntcé/ \? .9 L&%O rl?rrliI ]:N];ses{lb aé/tg’c{ t?om tP a;i%soelgaﬁceg% ZC%‘;I# nm to correct

usi'ng sodi"um ace
for offsetzpodtight ecatteatnzal Bodiotsin cprhverslatlms werpialdniaigd by m@ﬂqu@@an
TWEEN 20(r) using dialysis with a 10,000 Da nol ecul ar
e t_of Pi ree, Inc). Trehal ose at
ge {'}‘iﬂi éré@ge@kﬁ%%é&ﬁr@m Lalysis. After
di al ysi s, O 6295 %}Ftt v%a% added to the

formul ation and t he sanples were filtered with 0.22 mm
ifl‘hé Jb%r 1v(tMcJefﬂciéﬁtrb@sed do6quince &ast@allWetMﬂﬁnlddTB bo1.3°RO0NBIR/mL)" and

this valuemv?s Uﬁerq‘for t?fc’pl{l %%ﬁgfl:ggtréxgllrse &%w;r valgel(%ﬁ %%{nll?ngég.( Jr:glas Wed by amino
acid anal yicand pieteoly s metitdadid [this walugvass uesddidr tztsebility analy?id Of Ap§@rab used in
ToxicologPQdiesdNd 400C with storage for up to 3

nont hs. Stability of Apomab Formul ation For drug

product stability testing, Apomab fornul ated bul k
Ton-ExcHanpé enlmhﬁto@ra'{ahy:c FORMA VI TRUI\/( r) glass vials were

Eogre%ﬁﬁ% gtgomz}( %rztg )a\\{/\g %neid ou }Mﬁb ieélés l?PEIj'&d'(Q echnologies, Inc.)
equippeclsyithysiends array detecsar of ernfmgmpms C@@d o8P0 EPRARC QT (Dionex)
column Clt RS04} GBHoP AR 308 ML/iR knd Wit QoI SkiDShARERe S1@DI Mobife phase A was

testi ng, Aponab formul ated bul k was sterile filtered

through a 0.22 mmfilter arf®. 10 nL was filled into

aut ocl aved ZOcc 316L stainless steel mni-tanks. The

tanks were placed upright at -20 0C and 5C. A1 nL

al i quot was aseptically renmoved fromthe mni-tanks at

specified tine intervals to




assess protein quality. The control vials were 1nL
aliquots in 3 cc glass vials stored at -200C. Col or,

waéppeatance, and Clarity The clarity, appearaneer/uszuds/037471
col or of the sanples were visually assessed under

25 mM sodMHh ﬁf%s;fhjltél PHGSC Nlbilk b B Wad 100 nM :loﬂ]@iﬂtchlglﬂﬁlfgﬁ @elsifie buffer as mobile
0

t t k
phase A. ’]31{: %(flllil{gnn\mvsw ﬁ hlg)%egt\ﬁlwa@g%ﬂom e [{haac g:rg%Lifscreen1n% samp?es Xn amount of 20

mg of Apotmlawsﬂ@dafdeadtotﬂ@ calu@nged gt asgrbacavasfpnitiraplet aronkroi watpluted
from the cftn IRABLL RS i arCQle t enper ature with THERMO ORI ON
SURE- FLOW ROS sem -micro pH el ectrode for
nmeasuri ng buffgﬁg—g?ﬂfrHER%CRl ON G‘?@(t nm) conbi nation
mcro pH el ectoode for nea®uring prétein p H screening
sanpl es, a Bec%gan m croelectrode prgpe for Toxicol ogy
stability sanples. The METERILAB(tm pHW240 pHIon
met er (Radi omefér Analytié¥ ) was cdlibrated every day
with buffer standards (EMdcience) at pH 7 and pH 4.

Fgro Egl?tn anal?tsfts% %%1?3 e?eg I;]n tgengogir&) oat tu%les an a‘?nog&to%%mﬂé%ﬁﬁlﬁ%nab was
loaded ontg thg 8¢l ané@eehsvrb@mmmmeﬁored ’Ft?éo sra rrbp@g %@’éteé feghegolumn with
thefouowm%g,lgd@,ppr opriate formul ation buffer blar s to give an

sorbarxce fromO0.5 to 1.0. The instrunent was
Gradient: bl ankak (wind h t lseAadi | uent g ution and the spectrum was
scanged from 24g,to 500 ngn The absorbance val ue at
320 nm was subtracted fromthe absorbance at 279 nmto
corré®P for of et and 1i§ht scattering. The protein
concenvrati onsowere cal cuhet ed by the foll ow ng
equat4158n: Cone,, (mg/nL) =,4A279 - A320) X dilution
factor absorptivity coeff| citent in cm”ng/nm) 1 The
absoplivity cd@®ficient Based on sequence was
initicably detenpbbned to be 1.32 cm1 (ng/nL) 1 and
this value was used for the pH screening studies. A
| ater value of 1.7 cntng/niL) 1 was determ ned by am no
Size-Exclgsion Chagmgteesiphy and pr ot eol ysi s net hods and this val ue

was used for the stablll anal ysis.o na| ed |n
sy ertamocs Aot R S bR ERR Rl Sl o
equipped eXChBndg erag detamat Agrnapimy of s Aapmibeds baded gmtoaerSK1®®3QOOSWXLTM
. (7.8% 300§rﬁxg|091§mw hgm(aégﬁéx@ Ree &%@h&%&%&% mulu&Q fol pift Gl QRS dafidsiand 0.5

array detector. Chronmato was_carri e
mL/min fo5 30 minpex i AXoxiggioRy 1LY Sampleh HEY- 203%5 IPEFPFﬁ‘“‘(‘ PW%P 3559 ZngoP"taSS“‘m
chloride, p 6.Bast Inobilerpadse A sothabeertas nbmitosd dt 280 th. col umMm
tenperature at 40C. Mbil e phase A was25 nM sodi um
Potency phosphate, pH 6.5. Mbile phase B was 100 nmM sodi um
chloride in the sane buffer as nobjl

e phase A. e .
RSP A PEETEY PRBTE B SiPrins OO EAPEmin s f\Egag pts wing
ALAMAH:BH:IUEEN aBRRON)s SEifl @fcirdma asiiinnt whizh e@@essegbalf DRSandDRA\dsth

receptors. ﬁgqg gy 19%¥pgrateg§ﬂ&91]oH%(ﬁ/@(ﬂq"&egﬁ ggck&/g%(ﬁ% ¢ FasW8 3n %etectlon of metabolic

oteln rom:t

actvity. AANARELUETHiseHEoR G4 BRI GRABIEIPTesca o (lizer yiagy Bajgiracelular
metabolic Beddd3iOn En®ls 0 inkCQed cdlorlthd isQisd Buctéd€kn) The changes in color and fluorescence

are proportional to the metabolic activity and number of living cells. The signal decreased when cells die.
Apomab was diluted in medium with anti-Fc and then Colo 205 cells were added to Apomab samples and
incubate at 37°C for 48 hours. ALAMARBLUE™ is added for the last 2-3 hours. The plate was read at 530 nm
excitation and 590 nm emission to get relative fluorescence units (RFU). The data were analyzed by

KALEIDAGRAPH™, A dilution curve of killing was generated.
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For stability analysis of material used in the

Toxi col ogy studi es an anount of 30 ng of Aponab was
wo oadedvont o t he col umm and t he absor bance wasPCT/US2005/037471

nonitored at 280 nm Protein was eluted fromthe

colum with the foll o pekyragli ent: Gadient: Tine

(m) 8 O100 0 40.0 40 60 41.0 0 100 45.0 0 100 45.1

Formulatib@pHBG cebh SudyOO O Si ze- Excl usi on Chr omat ogr aphy Si ze

excl usi on chronmat ography was carried out on an 1100

Thesffegsf PPUIGn(bAgy $tability Techdiol ogngespoman projucatfinnppadarwpliffed stable

cell line. f’or %hsqgﬁys@rlﬁﬁ}fla@@;s@&ﬁﬁﬁted o \ﬂ%@ymub&{ 115&) rﬂﬁ s&ﬁmpta%ffer at
ed onto a TSK Ge| 3000S

PH4.0.43,30 1 200 UL PYTGRR PR B OB: 30 P Pt bt
pH 7.0. Atioftiid fenulatibnspitAied e4NhI grelfisp beik).GHTOEBN pd®. Nl féroiul@bns were

stored for m t!alétm%ﬁthl & {eﬁlg gsoJf 99‘%? %gaﬁcjd &n\ﬁ 4§%h gﬁ eYMi s{aglhgl v&zaadg!ermmed by

tassiump M pot assi um or|
various analgtwal O m@u%é‘s“& pEMsewseisate SRESndihi NoFigeificant CQ%eﬁmCAC pH
or protein COt@BSn Ve oREQREnQiordehiér tROLADRY. bi 0assay was to
nmeasure the ability of Apomab to kill Col 0205 cells
Anglysingpf Ak ABRBLIUEEC shy wed Gl 02@5nificentghangdsepcuged Gringmmage at 5°C and
-70°C. H&%Llér dcérﬁﬁhon%éeﬁz@d SR & Rmfon o?gﬂth)o%gﬂl@gs Qﬁaéolgﬁ@zlggre gates occurred

ors I S ssay I ncor por at es
SRR G SR S A P RPN G PR R s during
storage wa@togiokddam (b firsretdabate cans@od WearietcylculAAANBRBItdI( pHatd sofile for the
loss in ant{bGQI%ngl){eﬁ is spﬁﬁyn 111 §1é Ql u?he‘%ﬂtﬂn&ﬂ:‘%n{ t!ldﬁqgr(%ﬁe%ggﬁlt}) Jf aft: &)dgj %ﬁgmer was

ar netabolic reducti 6n converts
obtained Yy formplptige ip Hisggingasptge b‘tfﬁé"tt PHE-Kl so fl uor es c ent The
col or. an uor e @ ti onal
PR Tge Br e PP P rer “Br RGPt € ChyC proie
occurred @iighsidragdeci e ased0wh éivwe@t de=dflagion P@EWSW@S@@M‘PW afdacfdge or basic
variants oﬁ@géd%é%lﬁg]oratﬂé fonh:lﬁatl@ﬁ] @ﬁg Bey ﬁ%egerza Oiﬁcr@a@édl tﬁmc\!\@d‘n@nt@%%dformed at

sa 3 i ncubat
over o AGRRIE BECTTY 10 S8 P FERES Fobps SSHpa i compare e
formulatiquk, JE@ mwinsperle bidetgt was3@onimed doritattpege anddhSOGt-gdgr rate  constants were
calculated® %@&Jta@r@d Eﬁ rﬁce[;roﬂ’lcefofaﬁlla YR ih Intter, DIER shbWnlis Fl{g RiU)th e TRE constants

data were anal KALEl DAGRA
observed b} { &VesaPIRP YR @%@%@ﬁmt%&“ RSO SF fu PEf 5 (fHoss in IEC
main pealSonedr lﬁtuadydeﬂaauef pedit agfboglyd thn valtulthoed)y Hinabhd pbyuct shelf life.
Furtherm&@sas %Bsggédeﬁ&' S@é rbgtuéﬁ (%Mdypgtggﬁig)eg Sftéﬁ')ﬁl% i ile) &Qﬁrﬂém Jivfag %gtamed by

able cell” [ine. For this anal ysi's, Apomab was
form“lat“’tgé‘flﬁﬁ‘ld‘z&? @afata%’uf@oatﬁﬁﬁ& anti body in 20 mM sodi um

Faﬁ ev%n%t e anszsfise {gl?scr em dea% dgicn%ﬁl %Ob@' an Zapdénaégorrrrm{l &105 81a nﬁﬁlected that

Compnse%‘@dnm pﬁl@sqy im3d @Nbluaftﬂ@p acatmp RAG my! trgipliosen.03% golysorbate 20, pH 6.0.

For the dz&%&éﬂ&&ﬁé @amsonﬁ it]@h Bl b0 s VR fi bl sa&@oad mf OrTRBH v vial with 2 20
e formul ati ons wer Store or up to

e DAL APl (a0 a P FOE BOL ST and 400C anc

protein stability was determ ned by vari ous anal yti cal

assays, including CAC, pH, concentration, SEC and | EC

No significant changes in CAC, pH or protein

concentration were observed during storage of the

sanpl es.
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Anal ysis of the sanples by SEC showed that no
significant changes occurred during storage at 5C and

w0 700as49bwever , degradati on observed as the fPCTYEHE20051037471
of antibody fragnents and sol ubl e aggregates occurred

THY EchiRgy 8fqﬁ(p@gﬁb Btug 30 dBided (Fitg-5c2Bss v@pc&ﬁgﬂ}ﬁﬁ(ﬁl described

e formul ati y ki netics duri
s VIS LSLBLEL LR 3001 PSR IENGTEl K DeLLC2 UL, i i
intervals agcb:mgliy@{hbe/ tieefpldp wiral assay sadodnal, appelience [3tagity i€ AC i, havtetn coracentration, SEC,
IEC, and ;R[egéy' lIﬁe r&{lltstfﬁﬁ"n Jh% §ss£)@ m@@ﬁdv&kﬁqg Y‘ab%‘i%f@zrn{)lkssstd?e!a%md @ and 5°C and

he o |rml condition for the stability of
Tabl"’”o’ésﬁtni’lﬁscf&%fe%ﬁB 44&S obt ai ned by fornul ating in
hi stidine acetate buffer at pH 6.0. Apomab charge
Table 6. Sitrbility Dagarfer AgomuhStarahitt W€ ehdB°¢ I EC. No significant
changes in the IEC profile occurred during storage at

eC-—and wlaYaVal Loz aox doaradati on ohcarvnd aAc t+ ha

SO AlTlu LIAAYAY] ruvvever , u\'ul TCAUAUALU T UTT U IJCT VOouUO AT LA 2

formation of acidic or basic variants occurred

depending on the fornulation (Fig. 22)SECn géferal, Potency
Temp |n§?"'éas d basic variants weP¥°PHRHBd af® | owyman (% Specific
€O £ oF IR 2N pH 598" mor PMaci difRIPRY i aBPOMER  PORRy npd ARHVIY)

AcceptanchiCgted  f Glepard at RegortpHE.0F006 coapaze t hgoswr mieadti ons po - 140%

na | Ee-grai n feak kbirldsCS sWpS moglored gl Ng gEorage o

and the first-order rate constants were cal cul at ed.
70 Theoght aidledt pleledsss pPdtile 195 the 1988s i n®BEC nai n86
-70  peaknths SHeawn Coloflésy. B3N Tri e0rdat e c@®ISt ant $40bser ved1

70 bYmbBE w@ﬁ@arape&eﬁés@atw 10 fplsd hi ghgr thapsthose g4

from$S é Ther ef or e, the loss in | mai n
70 p%QR"tbvas "F?é pPPf"rﬁ‘?s;? d&dt adat 294 of tK&7anti B8dy t hat 85
-70 v mbntbil t iGledrel Colbtlesst telle procoet shelddb.sl i fess 89

70 Furpherngrg,. ag.ghser ved by SEgg optingl; antiggody 107
sm{hl [ ty to st abl ' ze I EC mai n peak was obt a| ned by

comeintst edCledr 5Colordssf i 1610 i n a28.6cc FORREK VI TRUM : M 88

Vi alp Wi t lpider200Hide! KEY(t M) Vst stopger. Agemab wasigs
Stwyn@d I n stainless steel tanks. The stability o f

for-rmul att1 I.IUIIIC acetatebuffer—at—pH 0
5 FbiPYh '?aﬁe Qﬂ'gT"ﬁl s & pH £reeni nd¥dat a @@scrl bed 89
5 aboveh arﬁléqmonﬁblon‘le}srru!eali on was sel eepgd t hat 99
5 C@ﬁmﬁthse%@e@ NB6BlesaNt ighpdy i mo20 MM Rypsti di pe 84
acet at e, rrgl t rehal ose, 0.02% pol ysorbate 20, pH
5 @ @onttor Glept oFEIgFod8® . théOvial cSRfi gur &fi on 93
5
5

Apomab—Drug—Product—was—evatuated—in—the—5cec—gtass
vial configuration described above. Vials were stored
at -700C (controls), 5C, 300C, and 40C. Sanples were
pul led at specific time intervals and analyzed b y the
foll ow ng assays: color, appearance, clarity (CAC),

pH, protein concentration, SEC, |EC, and potency. The
results fromthese assays are shown in Table 6 for
sanpl es stored at -70C and 5C and Table 7 for sanpl es
stored at 300C and 400C. Table 6. Stability Data for
Apomab Stored at -700C and 5C SEC | EC Potency Tenp
Time Concentration (% (% main (% Specific (0C) Point
Clarity Color PH (ng/nL) nononer) peak) Activity)
Acceptance Criteria: Report Report 6.0 +0.3 20 +2 >
95% Report 60 - 140% NA T=O Clear Colorless 5.9 20.2
99.8 63 94 -70 1 nonth Clear Colorless 6.0 20.5 99.8
63 86 -70 2 month Clear Colorless 6.0 20.4 99.7 64 9 1
-70 3 nonth Clear Colorless 6.0 20.5 99.7 63 83 -70 6
nmonth Clear Colorless 6.0 20.4 99.7 64 85 -70 9 nonth
Clear Colorless 6.0 20.4 99.8 65 89
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-70 12 Cear Colorless 6.0 20.8 99.7 63 107 nonth 5 1
month Clear Colorless 6.0 20.5 99.7 63 89 5 2 nonth

wW@hb@an44908 orl ess 6.0 20.4 99.7 64 99 5 3 nont hPC/E882005/037471
Colorless 6.0 20.6 99.7 63 84 5 6 nonth C ear

6, 0, 20. 9.7 64 93 5 9 nonth O ear
TableggFm{"b% georApan S%@":d'f'tghcggig”’?Z Clear Colorless 6.0
20.7 99.6 64 106 nonthTable 7. Stability Data for

Apomab Stored at 300C and 400C SEC TECT Pot ency

Concentration (% (% main (% Specific Ten‘pségq Tige

Point Clarity Color PH (ng/nL) &ROQRERE) pg al% (% Specific
Temp ACI |TVﬂetF56)nt AQZ%I?IQ/t an Qﬁ)log It epha: R?n%?rﬁl! RQMB er % rﬁ< Activity)

Potency

4 /If'\n/ AN f\nr
Al

C[ = 959 or Y% 30—3+—+enth—Ccle )
rcconfefie e S 6 AP 6 PGy 40 4051 2P Ay fs Sear Feport 60 140%

30Col ot mesis 6.Wedl0. Bobilesd 546.80 30 2o.pont h QEear 59 91
30C0! 05 hgsE 6. &ea@o @ol%Zes% 49634 30 Qgﬁomh 54 80
nont h CI ear

Col rles]§6 94.1 37 1 30
309 i ght'PYiRe. (9'% 4C9'8”e2333 16§5 yel PO 30 197-%onth 4 ear 74
30| | ghinbpth6. 10, 6 COlbrdss25 &9 yel | awz4o 1 omnth Clgar 51
| 6. 0. 44,79 40 nt h
3%I gsﬂngitg 6(9%?{ & ﬁﬂyg 3 %364 40 E{Dm)nt h&l’C?ear %5

SI 20. 3 22 53 [ 40 6 nmonth d ear
Ia% "i(?“‘s &' g NT 9% §:| 189640 O Rbhth CPear 59

v;=||nmu; Q 20 3 78 KT 25 40 12 nonth dear Yellow

405, 9 REoBh 71 . CleaT Soldrlddd = MOt quare.it at edod® chamge in 79

40Pr Ot BinBntualdidy Wasioplser ved af t epg hvel vegdmpnt hs 4 64
st ogéa etgt -700C and 5C. For instance, theth rerml ned

Cle¥ons '95 pear®¥ as a2%Pear amtP col oPPess 53
liquid, the protel}‘l ncentration remained at 20.0
402, Of‘n@m’fh_ dreprop n¥igiiiver V@ unchadged. Fe&a her niie, 26
there was no signiféliedint change in % | EC main peak and

40% S ER@bAth ¢ amddr Vi tyendﬁt ernggmed byoghe celigki | | ) 0w 2
ot SS S W int assa recis o 0
40p B @{e i %" Wi ?& J’_%%g| t s shoaed tﬁgt 31

NT = nepepaitaledored in 5 cc glass vials was

No change in protein quality was observed after twelve months storage at -70°C and 5°C. For instance,
the pH remained at 6.0 = 0.3, Apomab appeared as a clear and colorless liquid, the protein concentration
remained at 20.0 + 2.0 mg/mL, and % monomer was unchanged. Furthermore, there was no significant change
in % IEC main peak and % specific activity determined by the cell-killing potency assay was within the assay
precision of 60 % to 140 % specific activity. The results showed that Apomab stored in 5 cc glass vials was

stable for at least 12 months at 5°C.

Table 7 shows that changes in protein quality occurred at 30°C and 40°C. SEC showed a decrease in %
monomer with a rise primarily in fragment species. Aggregates increase as well at higher temperature, but the
rate was much slower. However, the aggregates increase significantly after 6 months at 40°C. TEC % main peak
decreased with a corresponding increase in acidic variants. Basic peaks decreased slightly after 2 months at
40°C and 9 months at 30°C. After six months of storage at 40°C, degradation occurred to an extent that IEC
main peak could no longer be integrated. The cell killing bioassay showed loss of % specific activity at higher
temperature with longer storage time. Protein concentration and pH were unchanged. The solution becomes

slightly yellow after 3 months at 40°C and 9 months at 30°C and becomes yellow after 9 months at 40°C.
Drug Substance Stability

Freeze-thaw stability data for drug substance are shown in Table 8.
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stable for at least 12 nonths at 5C. Table 7 shows
that changes in protein quality occurred at 300C and

Wd 060448 showed a decrease in % nononmer W t hPEI/US®O5/037471
pri marily in fragnent species. Aggregates increase as

Table 8. [W?eze-Tﬁaw {%lghg ba&%@%ﬁ)%#ﬁ’ﬁed IR Mlm!itn?e gt:ﬁhl@ss‘é@é T@{ﬁ(p

regates I ncrease Si gnlflcantly

after—6—onths—at—400C—EC St pedK L‘l,:te(,l edbe(] Wit QEC
Temp (%) COFW%@HB?M ng jncrease in aci d| c ¥Ial‘l an 1'3 onormer)
(Frozen/thpui i s C¥tecY%eased “Waght |y WY er 2 mBAths at

Acceptarfmrﬂrll‘waat 300C. Ffé{bdder Si YRepopint hs 6088 or ag@Qiit2@fCDC =95%

Contrg c U 20t 0N OCCLtgé &d Tocgpnextent Gt 1EC Bgon peak gge

(unfrOZ%n uld no | onger be integrated. The cell killing
oassay showed | oss of % sgem fic act Ivity ﬁg hi gher996
-2026enper atlure wi t H'%8nger ClP8ssge ti fe. Protef .
—op/e60Nncent rat i on ar@legpH werOelodesshange®.0 The soR@8 on 99.6
econes .slightl 'l ow 3 nopghs at 4 and 9
—20/2? fhc Qf Q?\ f‘ Z&Cl%ﬁuuuCanE)hggfl I oW gld:CI U Ilgﬁﬁlb d.l 996

4OOC. Dr ug Subst ance Stability Freeze-thaw stability
data for drug substance are shown in Table 8. Table 8

Table 9. E&iﬁﬁ& %a@h@%pﬁn@p F{llkeé i Nfi)ﬁ'éﬁréc QUinlbRSEBTafikd | €d in

M ni ature Stainless Steel Tanks Tenp ( C) Freeze- Thaw

Conrcentratton SEC (Frozen/thaw) Cycle No. T arity
Col or pH (ng/ra L) (% Mononmer) Acceptagige Criggrial potency

Temp Repﬁ’r{;.{ Report b. 0O 3 20. O+2 an r%éto/&nconz%m @Agaﬁar (% Specific
(°C) glr%fnl eSSClQnt;p 2005, 99. 6ph( unfr@é@@ #hofnen1 @63@” o Activity)

Colort

AoceplargeCTiergy_ (RePab) 2R B4 0] afPdds 6 890 o BE% Tafl 5 0%

NA 9. Btabi | Cleyr Dadotoritssr Ap®drmab F2d.0 ed | M ni at@Be 88
on St sseheel SE | EC Rpd ency gepp Tiga 107
20 CoﬁlggAn?r at (?%nﬁ q%o?lg}% mai n_(

% Speci fic (OC P0|$ 8o
20 O @wety chlear FQH'O(”ﬁif/ M50 monon®ty peaky>Acti viPy)
20 AC&laDlﬁtﬁnceleﬁrl tCGaildriass Repor t Remt 6. Q7 3 2062 > 95%92

} 4 Q& ear spiorlesggp. 9 2840 99.7 g2
20 esp’gé'ﬁth C'fa'l %(H%‘ ear gol orl'ess 6.0 20.6 99.7 107

20 _90 18 monPI‘?aU &olorless 0r§8ss 6.9120. 6 987 s3 82 -20 6
moMAtd ear Coloarless 6.0 20.3 99 7 6.4 92 -20 9 npnth

5 Cl eabntiol Olkkhes CdharlBs20. ®099. 7 .8 92 -9907 12 CPear 95

5 %9\5+ﬁ530@ap Zoict1e9. 766 94 npgph 5 1ggr@nth &pear 71
orless 6.0 5 99. 7 S2 95 é} nont 5 84

5 cof BertessClsan ﬂ?.'of'e%. 6592 7 12%%*6 non ea?

5 Cod gphtessCkad AhicteSD. 56.6 2 842%8 9 rmn@Sh4CI eap 84

5 Coloplesschyp 285G 466 1 84213 99.2 59 82
month

No significant changes in the chemical characteristics of the protein were observexd after being frozen at
-20°C for at least 15 hours and thawed at ambient temperature three times. For example, Apomab appeared as a

clear and colorless liquid, the pH remained at 6.0 + 0.3, and the SEC monomer peak percemtage was unchanged.

Apomab stability in stainless steel containers was evaluated at -20°C and 5°C (Table 9).
Samples were aseptically pulled from the mini-tanks at specific intervals and anal yzed.

Apomab showed no change in protein quality at 5°C by pH, CAC, protein concentratiora and % main peak by
IEC but lost 0.1% monomer by SEC every 3 months. Decreased potency was observed during storage at 5°C for
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5 12 Cear Colorless 6.0 21.3 99.2 5 9 82 nonth No
significant changes in the chem cal characteristics of

WO b@opuodei N were observed after being frozen BaT/UDOLN37471
for at |least 15 hours and thawed at anbi ent

3 months. ﬁmérath&ﬁo%néyrb"f € sdnlp¥BSereadc® ﬁgaﬁ)ﬁ&fi@é &d 9 mﬁﬂlﬁﬁﬁlbpoﬁﬂp €Ehierldre, the
ear and %ol or |.ess. liqu Hre

observed %ote@cy %}fgenc%ﬁtd glorgttl_fn%wonerattrdbuteﬁ tcb ae rae/ Va.lila n V\Bom%% showed rao
change inprocdirequgieyl at -256 rbnlpHs(tl%blpqutetnycomwmsaﬂw, M wemomet *e'ef’fEC % main peak by
IEC, and &%%ﬁihﬁ?&%g@@nspo@}f@l bRl s@ﬂlhﬁxdat'a%mh@ ﬁgon'i_?ag i STBRIES aPikast 1 year at -
] anpl es were aseptically pulled fromthe mni-tanks at
ZOC*mdQﬁ%E?$$@“7ﬁtervals and anal yzed. Aponab showed no
change in protein qualj by pH, CAC, protein
concent rati on and % nai pea& y 1 EC but lost 0.1%

ﬁ:t’% d?e\é Shede ;%rf%@(ﬁ I&Sselege;g fo%ﬁzﬁan @&t@ﬂa&yb V\@SpH screen
e rve uring

storage at 5C for3 Howe
covering Bl [OR-ehity " Oroiein AT [HEiE 2B %{'dé?qﬁ“‘%\i’h"fﬂ%te B e i
240 mM t&hdma tiRydtatd HAPO.0T¥ Bolysdbats Bf sbsved thbhpemathis eiby eeblgio s@moy at pH 6. O.
Therefore, a tformull’aggncc%nst% HclfgnOI}% M{g’ﬁﬂ%;ck&g F%2(') HI\/I os"éltOtO&%q;Ultyg%ateQ pH6.0

ay v owed n ange in protein
was develqué Ialrdtdym%tfaie!@&@rlwwﬁﬂﬂto beAfable. p‘FSéﬂgé*Pﬁwfo %‘ht”‘f’%{?"ib B34S shgyn to be
stable for @Dl@a@mrmdﬁths b, %ﬁfﬁ;ln[brepﬁﬂmay whﬁﬁowrﬁtﬂ te Brabisiof) fildastaamionths at -
20°C and; tkgee 0361% gt 5?% trw Eg C eed 812? @ts%m €SS stte\él con ﬁlg‘%%hgl\ég&% Pﬁvtrase @Q)Om to e
stable whenpnitidved gtup HG frWL9$r1@\l For nul at| on screening studies
were performed to select a fornmulation for Apomab. A
pH screen covering the pHrange 4.0 to 7.0 using
sodi um acetate, histidine acetate, and sodi um
phosphate as buffers wth 240 nM trehal ose di hydrate
and 0. 02% pol ysorbate 20 showed that Aponmab is nost
stable in solution at pH6. 0 . Therefore, a
formul ati on consisting of 20 mM hi stidine acetate, 240
nmM trehal ose, 0.02% pol ysorbate 2, pH .0 was devel oped
and denonstrated experinentally to be stable. Using
this formul ati on, Apomab was shown to b e stable for
at least 12 nonths at 5C. Furthernore, Apomab was
shown to be stable for at least 12 nonths at - 200C
and three nonths at 5C when stored in 316L stainless
steel containers. Apomab was al so shown to b e stable
when subjected to up to 3 freeze/thaw cycles. WHAT IS
CLAIMED IS: 1. A stable pharmaceutical formul ation
conprising a nonoclonal antibody in histidine-acetate
buffer, pH5.5 to 6.5. 2. The formulation of claiml
wherein the pHis fromb5.8 to 6.2. 3. The formul ation
of claim1l wherein the histidine-acetate buffer
concentration is fromabout InMto about 200MM 4. The
formul ation of claim3 wherein the histidine-acetate
buffer concentration is fromabout 10 to about 40"M
5. The formul ati on of claimlwherein the anti body
concentration is fromabout | Ong/nL to about 250ng/ miL.
6. The formul ation of claimb5 wherein the nonocl ona
anti body concentration is from about 20ng/nL to about
40mg/ mL. 7. The fornulation of claim5 wherein the
nonocl onal anti body concentration is from about
80ng/ nL to about 250ng/nL. 8. The fornulation of claim
1 further conprising sacchari de.
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9. The fornulation of claim8 wherein the sacchari de
is a disaccharide. 10. The fornul ation of claim8
woh@ceiu4908 he saccharide is trehal ose. 11. The PCT/US2005/037471
formul ation of claim8 wherein the saccharide is
WHAT IS susiM¥gas: 12. The fornul ation of claim8 wherein the
sacchari de concentration is from about 10 to about
IM 13. The fornulation of claim 12 wherein the
LA stabl%ﬁ%@“ic%%or%ﬁﬂ&?&%%f a??(gdﬁﬁ'ogIoB% Fﬁgx@?@ﬂn h‘?@?ﬁ%" 12RRML b s 510
conpri si ng surfact ant 15. The fornul ation of claim 14
er e| ur f sorbate. 16. The
2. Thefor%@?‘%f’ al“‘b WEFel %ﬁ’ %m\%ﬁéoréé%/n the surfactant is
3. The fo%%lat\t{ Sor tel v2leer ir tz hlsti 1ne—ace{a u?f{ar concemf:ratlo]g trrp)m 4boutt1mM to about
e surt concentratr on
200mM. Q, OOOl%to about 1 0% 18. The fornul ation of claim17
wherein the surfactant concentration is from about
4. The forgulgiiagiof gaimyoiherety theopistidine-acstala bpify pARFRtapon i frop abgum!GmM to about
40mM. wherei n the nonoclonal antibody is a full |ength
anti body. 20. The formulation of claim19 wherein the
5. The forlmiﬁ@& picstrenn 1vehateintisdytiviody capeentyphn infierh Sbay 10ngmlL Pagout 250mg/mL.
rul ation of claim1 wherein the nonocl onal anti body
6. The foriﬂgla%?n RLAREA P 28ereia Hie mgergipnal ousibody fance pgirafign Sifogirbeyt 28%{1%0 about
40mg/mL.1 wherein the nonoclonal antibody is a n anti body
fragment conprising an antigen-binding region. 23. The
7. The forpiglptipp bhdldim A Whereig thaimen2Rnahiaesbedyreonchr asian istitoehabbyt §Gmami. to about
250mg/mLl S @ Fab or F(ab')2 fragnment. 24. The fornmnul ation of
claiml which is sterile.25. The fornmul ation of claim
8. The forduladogsfelain t fughdaron@atiqadchaint.i body bi nds an anti gen
selected fromthe group consisting of HER2, CD20, DR5,
9. The fOffE}P@ion pighim fneproyElEracchgide Fadisfcgherist at i on of cl ai m 25
rein the antigen is CD20 and the nonocl onal
10. The foré’ﬁ'faf‘?)"o(if aimes ‘Hﬁﬁ’é‘gl?efﬁpaha?il??s trepaloseTe for rul ati on of
en is VEGF and the

11. The fosluBkiT %5’1 iglen Jdhe antig
€ Orrrﬁlnad% oong anhtereﬁ1 7ATS eI§e§}1<'(:ir((:"’|sezurmb 28. The

12. The fofo@ia0bH AthRE RerefliR ss&l;lanm!@ﬁc%m&usmﬁamm Q6HA1 tmt)atkfpldy
IS susceptible to deami dati on or aggregation. .

13. The foinfilafio @thiaN 2 &her6ih @k BBcdhandiceteritStion issHDb®R abHROGO M Qﬁl&@l@ZﬁfﬂM.
about 400C for at |east 4 weeks 30. The fornul ati on of

14. The foxpjulption of chaimi Idhrthescogiprisbigeurfapram. st or age at about 5C or
about 15C for at least 3 nonths. 31. The fornul ation

15. Thefo’iﬁ‘?“aé‘l"wfﬁ‘?lil W‘Mhﬁfﬁnfhés‘%ﬁa%{ﬁﬂép?}wwa‘étor age at about -200C

eas The fo lation of claiml

t6. The fogg S5y P T B A P UL PG C hawi ng. 33, The
17. The fo{grglr % AbhidN4 er&Ia L W f% eﬁqé& n&aﬁm 9%%91#%%?:4)0%52{8 about 1.0%.

atron o rozen
18. The fofnfilaf3H AEILAN 7 VherGih b mrflctméoa&nﬁﬁmmtfrdnms&volou%@aab@a@.1%.
has not been subjected to prior |yophilization. 36.
19. The forhluiatiénof Bbilnalt ihemin@te n@h@lofal 3fibadyi ichfuil Sergetisgy.and i s
adm nistered to a subject. 37. The fornul ati on of
20. The foxmjukiion @ Blaimhlé mbérein thi mofoglopallkreibedy s ah &2 @ bantibewyr avenous
(1V), subcutaneous (SQ or intranmuscular (I
21. The forgylsfion of elpigtli “reindy momeséongl grtibadydt 4 hynagizedandbady37 whi ch
|V admi strtlon an e antibo .
22. The fJ&fBﬂ%&% P Therepn B matse e zﬁﬂﬂ(m %noa"&ﬁ%tﬁa&@%ﬁmmmg an
antigen-bin@@g redilve f or mul ation of claim 37 which is for SQ
adm ni stration and the anti body concentration is from
23. The forgiylstign oggprg/%hgvhqrgn tabantibod? Hegrephhib a Fab o F(ab’)2 fragment.

24. The formulation of claim 1 which is sterile.

N
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40. A vial wth a stopper pierceable by a syringe
conprising the fornmulation of claim1 inside the vial.

wWd 2006/0008i al of claim40 which is stored at abOLUSROB037471
C. 42. The vial of claim40 which is a 20cc or 50cc

25. The }fdrﬁhlatioﬁ%_f cl@ims% ahddie & @h&@hﬁh&ﬂ)ﬁdﬁlﬂﬁﬁ@ rka'h aix%gn %_ell:]b(‘.‘ted frolin the group
.. far | m i de the tank. : e tan

Cons‘sungo‘#Hﬁ%ﬁf]ﬁmﬁg}%}%&e&h’ at“f%gﬁ&gr nul ation therein is frozen.

26. The fARulatord T b8 s Anerbih %@gﬁt@&i&&ﬁﬁﬁgﬁ&{ocl%ﬁ B8 id Funfinized 2H7.
Slﬂrbj_ ect conprising adni'nistering the formlation of

27. The Gl rlortRinfosHABES G adtiBerdVEGDINA the GlohRBhdl URibEE i & BEALizumab.
the di sease or disorder. 46. A pharnaceuti cal

28. The fHRultbrAdficiaih C@RFRIM iRl otgocldpd JantbodyUb $usdegidB@tidrdehidhtion or aggregation.
anti body susceptible to deam dation or aggregation in

29. The fafudi@LETlatfi OWhichlosble nfdglorike 4t aboatOE fodh Bagy A wheks( b)
hi sti di ne-acetate buffer, pH5.5 to 6.5; (c)

30. The fomatkiar ifdeinsiebiedtietibk npmstohee & rouid °C orebpu { 1°Adorat least 3 months.
trehal ose and sucrose, in an anmount from about 60TM to

31. The falpolatioRECav | windy(iteblsabopsioramdt ebop024°R fauat leasdurithy om
about 0.01%to about 0.1% 47. A nethod for reducing

32. The fguppiftiemelicBim byhiddgyiadlyapndiese 2y heapeut i ¢ nonocl onal
ant i body, conprising formulating the antibody in a

33. The fimasiating Sl ‘B?hés"tﬂgﬁ“’f‘ser, pH 5.5 to 6.5 48. The net hod

34. The% muc(\zjtigxil gpcé@n PQMBM f?'dzglg .eval uat i ng any anti bOdy

eam dati on or aggregation before and after the
35. The BALIBOHNE clasn T QKiEAU @t B6bhilidH andhap R bévR 6djt L@ lprior Ly ophilization.
formul ati on conprising an antibody that binds to
36. The fd@ikition dflclatf 35HEHRA is afueauslandsit adihiimieerditd f gbjeatt a pH from
about 5.5 to about 6.5, a saccharide, and a
37. The fopmulation efiviaim BOvherFiaghefleymptption ds ferrintegreneys 41 Vi sutguipiisey 1SR of
intramusdul® (0 hdnBhistlaonhi St i di ne-acetate. 51. The fornul ation
of claim49 wherein the HER2 anti body conprises the
38. The fottiulAibh & claing$it wiauhdh fordV iadvinhistratiereany tha pitihaly agicehtrgi@ppuie fromgbout
[ s. 3 and 4, respectively. 52. The
20mg/m]1’tgrarm é){mlrg)g[lr]]\pof claim5 1 wherein the HER2 anti body
39. The foRAIMLS 6% 1adn 37 wHkdh iTHAQ dAHsRQioR SiddheSREPIBNDAcemli ©6 isdtbm about
S0me/ ftrogg Sggﬁ‘I/D No. 15 and 23, and a heavy chai n am no
me/ml QPR PR sel ected from SEQ ID No. 16 and 24. 53.
i | f | i & fcmﬂn(?ﬁnsﬁiQQhe vial.
40 A i 3 O R L T O R bl i e
41. The ligrofbthildo QRicRT;s sele@icbAR-80er ei n the anti body binds to
the junction between domains I, Il and Il of HER2.
42, The %%l.of dihier 40 @hichilsatdonr Htc vidl.ai m 49 wherei n the anti body
is a full length antibody. 56. The fornul ation of
43. A stainless steel@nkyempiesing the fsmelpfion plodpim & Bwdetit 3t i on is from
about 20nmmg/ nxL to about 40mg/ L. 57. A pharnmaceuti cal
44. The fapf; ofGlaing ?30‘1‘{“”@%&9#?%‘}‘1?1@’“@@?‘3?“3 in an anount from
as. & m R p AN e S R O s b R AS ASGRAN i o laim 1
to a subj¢chig af gnavnd e8fedtisnio frent the dsppwlopditordst- 5 t o about 6.5. 58.
The formul ation of claim57 conprising about 30ng/ nL
46. A pipepacqydeahiRpMUIapbIoMPBEEM hi st i di ne- acet ate, about 120mM

(a) a ful%%r%&nfo[gg%aé\taiﬁogy ?Hgﬁggt%b}eg%ge%r?dﬂtg)!l rsag%?%l?& iﬁ2 291’ amvglt?n% %rgrln nabgul? EI‘IOmg/mL to

apout
about 250mg/mL;

(b) histidine-acetate buffer, pH 5.5 t0 6.5;

(c) saccharide selected from the group consisting of trehalose and sucrose, in an amount frorn about 60mM to
about 250mM; and
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59. Avial with a stopper pierceable by a syringe
conprising the formulation of claim49. 60. A
WGat@bohoss steel tank conprising the fornul atipem/ow$2005/037471
claim49 in the tank. 61. A nethod o f treating
(@) polysollER20 SX A 89St RYm GBIIERS 1% B asduSMlgg. eCt , conpri si ng
adm ni stering the pharnaceuti cal for mul ati on of claim
47. A meth8d oD reliiténgSiddnpiegibn drngg@dgatiomoimbhergbitie atonacknil entibpdptcomprsing
formulatiné:tﬁe %.r? rbo%ly mahl-gpﬁn étgé)lqlffglf %I-?lo' §{0@56 1 wherein the

{'0n I°s adm ni stered 1o the subj ect
48. The métlmcf @t*(:ﬁlﬂf? Wéo\‘nprﬁwéﬁaﬂﬁ%ﬂy slti¥ody Qéanhd'&fufnaﬂhl@%@itﬁ&ﬂ bforehdd after the
o f making a pharmaceutical fornulation
ant‘b(’dylsé?iﬁ?ﬂ”ft g (a) pr epar| ng the formul ation of claim1;
49. A phargxfac%u(tlfzgl tformu atlijo%tco%ﬁlsg n e1n tﬁst%ghé tl) ?éfma#]olkﬂml in a hjstidine buffer

e nonocl onal
atapH froara,bpwécfyo ﬁWUt%aﬁ%@mﬂeaﬂﬁﬂ @Wffe“dlam A phar maceut i cal

formul ati on conprising_a DR5 antibody in a histidine
50. The fopygyd piggn o plaigh ABPY“FTF‘BI‘HCMEFMS hé“%netas“%out 6.5, a

51. The fogwil C h ar | dl\?%ne wqwre rl-{)Eﬁ? ]an%lg dy corP]pr ar?aﬁaﬁllligﬁghg Uar%%lf: heavy

i ne-aceét ate.
almnoamd'Emgwtlmsmﬁ@IiDdfpscﬁfaﬂéFatrsmcmly\/\her ei n the DRS anti body

IS an oni st anti bod The for rrul at on of cl.
52. The foﬁwlm’rogﬂﬁmtﬂé”h@ﬁ@‘e&#? B‘H’&?ﬂyﬁ:%m%ﬁ?f ght chsgn ampjpnact Seq“ence
selected frdn®$ FQI IBNOOTS @ff 2T ladi ahe©¥ chdraundioncid bbgueﬂﬁﬁelmﬁdlﬁbmd§'EQ ID No. 16 and
04 conprises the heavy chain am no acid sequence of SEQ
' ID No. 51, and light chain am no acid sequence of SEQ
53. The foldRi1MGon 0? RlainbH whiff Qi inator@nacof is GoMiaBubdls whrs@icn. t he
p Hof the formulation is fromabout 5.8 to about 6. 2.
54. The fofful atfdveof tiainasl vetete@nheahtibodyhimhs B4heiinetieibatwednalomzing bdldyd 11T of
HER2 is a full length antibody. 71. The fornul ation of
claim 64 wherein the anti body concentration is from
55. The f(ﬁmldﬁod $9dB{ndo &he@m@lkb@ﬂﬁbo@ﬂﬁ@fuﬂtengtﬂ2nt1beﬁlyphar maceut i cal
formul ati on conprising Apomab in an anmount from about
56. The fdufdMBfioH of tRinBdP0uHereB0RTphtitody doh@ttiadomietrere etoat26my/uflf @ about 40mg/mL.
trehal ose, and pol ysorbate 20, wherein the gH of the
57. A phafige muticaltfpromlalien compiising Bereursb 1 ap gmaiseiem gpos 20mel miqtg gbout
40mg/mlL., Rt k- abdiR bubr, Skdieand golﬁ‘seﬂﬂ'ﬂé 205 ivRgeiBdROPH of kM TopiNlation is from about
5.5 10 abot %r;rab, about 20mM hi stidi ne acetate, about 240nM
to aboy al ose, and about 0.02% pol ysorbate 20, wherein the

58. The f(pllr_lllﬁt_IOJ N81af0574 sjln%deu%OﬁgfﬂHLtPeﬁuszab7ﬁbout&OMMQilistiMnEJace%te about
opper pi ercea ge._conpri sin
120mM spigTRaE P 08{% P@W%ﬂﬁi# 4 v UR PLEB{ foEe a“g? SO &
. risin fornulat i on . of t ank.
59. A Vlalf%tl?jp%st%? ﬁ)b y A% fnlge com8%Sﬁn the f?rhnnfgtlosn lﬁ){)aal};nqs

60. A stalﬁlgsgpsli eﬁtﬁrﬁ&oﬁgﬁgirglﬂﬁtfﬁﬁnhl%ngp&auﬂ h@fnrﬁﬁ%ﬁﬂx‘t ' Cal

atlon l'aim 64 to the subject in an anmount
61. A metﬁ(gdf 8fttdafy HER 2t Siking &ﬁceﬁﬁﬁ@@ject &)ﬁ}prls-rxtg&diﬁﬁts{aﬂ% tBk pikrAdcentical

in the.cancer 78. The net hod
formutaieg O £y 4 9 s o i e eBiee Feel WERep i 'S
62. The n}e%ng ?g?m GZ theryﬂ gne %ﬂrlblgtgm %fadrﬁJnﬁﬂelmi %@he\’m&ﬁn@a\%ﬁ&]sly,

lon I's adninistered to the subject
subcutanepysiiyy, avléﬁ*tm’é;‘?“}aﬂysubcut aneously, or intraruscul arly.

63. A method of making a pharmaceutical formulation comprising:
(a) preparing the formulation of claim 1; and

(b) evaluating physical stability, chemical stability, or biological activity of the monoclonal antibody in the

formulation.
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64. A pharmaceutical formulation comprising & DRS5 antibody in a histidine buffer at a pH from about 5.5 to

about 6.5, a saccharide, and a surfactant.

65. The formulation of claim 64 wherein the buffer is histidine-acetate.

66. The formulation of claim 64 wherein the DRS antibody is an agonist antibody.
67. The formulation of claim 64 wherein the DRS antibody is Apomab.

68. The formulation of claim 67 wherein the IDR5 antibody comprises the heavy chain amino acid sequence of
SEQ ID No. 51, and light chain amino acid sequence of SEQ ID No. 52.

69. The formulation of claim 64 wherein the pH of the formulation is from about 5.8 to about 6.2.
70. The formulation of claim 64 wherein the antibody is a full length antibody.
71. The formulation of claim 64 wherein the antibody concentration is from about 10mg/mL to about 30mg/mL.

72. A pharmaceutical formulation comprising Apomab in an amount from about 10mg/mL to about 30mg/mL,
histidine-acetate buffer, trehalose, and polysorbate 20, wherein the pH of the formulation is from about 5.5 to
about 6.5.

73. The formulation of claim 72 comprising about 20mg/mL Apomab, about 20mM histidine acetate, about
240mM trehalose, and about 0.02% polysorbate 20, wherein the pH of the formulation is about 6.0.

74. A vial with a stopper pierceable by a syringe comprising the formulation of claim 64.
75. A stainless steel tank comprising the formulation of claim 64 in the tank.

76. A method of treating cancer in a subject, comprising administering the pharmaceutical formulation of claim

64 to the subject in an amount effective to treat the cancer.
77. The method of claim 76 wherein the cancer is a solid tumor.
78. The method of claim 76 wherein the cancer is non-Hodgkin’s lymphoma.

79. The method of claim 76 wherein the formulation is administered to the subject intraveno usly,

subcutaneously, or intramuscularly.
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