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WO 2006/034488 PCT/11S211115/1134 353 5 CYSTEINE
ENGINEERED ANTIBODIES AND CONJUGATES This non-provisional
WQaHliceidsfiled under 37 CFR 1.53(b), claims the benefit und$rT38Se/8§034353

119(e) of US Provisional Application Ser. No. 60/612,468 filed on

September 23, 2004 and US Provisional 10 Application Ser. No.

60/696,353 filed on June 30, 2005, each of which are incorporated by

reference in their entirety. FIELD OF THE INVENTION The invention

relates generally to antibodies engineered with reactive cysteine residues

and more specifically to antibodies with therapeutic or diagnostic

applications. The ¢ stelne engineered antlbodles ma njugated

with chemditkeF; RER AN R R é/Ngﬁ%Ae{)il:gtm and

detection labels such as fluorophores. The |nvent|on also relates to

methods of using antibodies and antibody-drug conjugate compounds for

iN VikEOnoh Siflsiaadl dpphivoodi AN asis0B TreBRNIAB G, riaimsthidened|andsr 35 USC
s119@% %Qféfii%glm%ﬂmmﬁé%i@é?met@s%@%%ﬁlQ,Lébt{ﬂ,@t&wﬁ)wwmrsg@mmonal

Antibody thera s been e ed for the targe r

Apph‘iﬁ‘ﬁ‘t’i‘éﬁ?’s WAL e %\ﬁ B e ﬁb ogqta (%n dgné%ﬂécéln%g S‘%%Eé&'&?@i& noe in thelr
entiretattempts to discover effective cellular targets for cancer diagnosis and

therapy with antibodies, researchers have sought to identify

transmembrane or othervREELR MHTHEIDNNENHPbIypeptides that are

Sp@ﬁéﬁ%ﬂﬁcﬁ*ﬁ’é@&%@ﬁtﬁmytﬁaﬁibbfﬂﬁﬁ@%ﬁﬂQﬁtﬁeélﬁttazs cowiparedite and more

speci {cg lma énrglgn 1£%n%qﬁﬁra§egt?cjlg§2h r;%%tlg%lﬁggtﬁ)tﬂgrﬁﬂg %&Qﬁne engineered antibodies may

or- assouate cell surface antigen. pol tides, . e tumo
be conjugayd é\fgbchdqﬂme(uf Mjlgﬁ’ é%xﬁﬁléﬁll}l%] Eanﬁgl éug tm an(e{ CCII?_ I%Catj?n labels such as
fluordsirget Canuertelsfordusttoandndsial wing B@W%@é@%ﬁ@? paLs ?%E%?éf’e
compafrﬁaﬂmﬂyndrugs&@@ﬂdgam (ARGHs berdmnartnocenjugates|iiortietttal
very, [ cg/totoxm or cytostatic agents, i.e. drugs to kill or inhibit tumor
s in‘'the treatment of cancer (Lambert, 1. (2005) Curt. Opinion in

Pharmalcology 5:543- ﬁﬁ@pgﬁ ﬁmechnology
23(9):1137-1146: 30 gé%%ce E2?({2003 Cancer Cell 3:207-212: ﬂ§¥

ané@b‘éﬁiﬂé‘ﬂé‘é‘m@%ieﬂﬁi feblis ??é@é%fﬁ?ﬁdl@e%[ﬂ'%n RARREY éscu Uvaz
immaBdgGrnger(ISSENADg Dk Re e siedir cﬂgaa%ﬁg)camer diagnosis
and tﬁtﬁﬂr %ﬂﬁ%HMb@HQW&séM&Q&Q\Q@HNQﬁonfi&hlﬁydfugrﬁWIﬁyetﬁ teheroetis; @mmdr-associated

polyplc[]%tt'; LIUlar ALs 1rcr%]1 glla&g}gstshg {)%Imemc!@oﬂ{ﬂ%glsaaggamgétmﬁ{aihﬁﬁe

5]
ugae dru ents may result in unac ep %\ le Ievels fto CItY £Qymor

cancorrAzl Beife Ly ?P%%‘ﬁfé“ﬁ&‘ﬁ%}%éifg‘%%"ﬁg & éfiina z Féwm et
assocaitdd HBEInk EPres), pep.sikdmrisd B, tu@@e)us@sp%ﬁgéymé?ﬁénﬁ%‘%) opdrabusdgn via
anubgi%gh@g@t@fagygotoxm Agents In Cancer Therapy: A Review," in

MO’P%CA%no anti 0t %%g%&‘lii%ﬁle @gj I\/Ia qmm&%@uéﬂ%@”f@mn&amehvery of

Pinchera et at ( ed.s pp. 4 ximal e with minimal .
cytOt%lgea@*ﬁStﬁéFr@BVSEﬁo‘}%gié°&&? B R S L L e 1.
(2003esteatiOftyiof infomoukorab ArBAMe arALRPER N A ertigorming A’ 1146
Payn€l régci(ﬁi@@ﬂgrm@mmﬁsla,am@@rhndl Ef2005) 09y ADgimorResearch 19:605-614;
Nicu escublgqaazoa’!o é’prmgdf?(@é]ﬁ ’A@/OB}%@XICWQ@WKJ@@Q% apghmonpeienally allows

ies have been 40 reported as us ull in thes strqﬁgleswggrgmgjsmc
targeg@ézfla@geﬁﬂééﬁ&fmﬁmah%fr"ﬁn%ulﬁ% Felpiaciepy 87
2dmi2ROGIOBH48S: p@ﬁﬂ@@@@@@@g&%@aw@& i YResseP Rk REls ?ﬁ%ﬂﬂ&‘év to normal cells
as Wil RGP HOXREIbIC R, JnEthel exaleinnd (inji Sameel RoWand et 2§6):603-05;
Thor%lgﬁggﬁ H}gf‘%ld@%ﬁlﬁ&sﬁe&é&o%t&%%ﬂ%ﬂcm&l@@% Rﬁﬁwelbﬁﬁ%Ehal
C htheria toxin, plant KJ such <s({ {ﬁ%ﬁ?alefﬁcacy
Anﬂ‘eedeméé&'ﬁl%%cgléa%ﬁﬂﬁf%mkf%“"afer e fﬁaoeé ?3 §f ?R B@?ancer

with minimal tox101ty is sought thereby. Efforts to design and refine ADC have focused on the selectivity of

pathoﬁi) él

monoclonal antibodies (mAbs) as well as drug-linking and drug-releasing properties (Lambert, J. (2005) Curr.
Opinion in Pharmacology 5:543-549;. Both polyclonal antibodies and monoclonal antibodies have been

reported as useﬁl in these strategies (Rowland et al (1986) Cancer Immunol. Immunother., 21:183-87). Drugs
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Inst. 92(19):1573-1581; Mandler et at (2000) Bioorganic & Med. Chem.
Letters 10:1025-1028; Mandler et a] 5 (2002) Bioconjugate Chem.

WQ 2006639438), maytansinoids (EP 1391213; Liu et at (1996) PRETAEZN05/034353
Acad. Sci. USA 93:8618-8623), and calicheamicin (Lode et at (1998)

used in %?‘sgc%r?erth%(?ssihQ%g %ﬁmﬁ%@%&&@&ﬁlﬁ&%tﬁmaﬁd Ressha(B3386r3342)1986)
e toxins may effect their cytotaxi oa]w t i vmechanisms
e Rt R S
toxins SOyhGETIID. AP oS ﬁﬁbﬁée&a?é%”ﬁgﬁéd\lﬁh%ﬁl EHiga e%etoafarﬁe
Inst. S2RfAhOTIRSE0r ERleiNnrecemIDHiganss: L 01Kh Getibbeljrad]iddtdps Mandier ct ol
2002) B %&1%5% a5, P8 RsRRBI OV e AL M iB iRt INADEAD! tisby@tan Natl. Acad. Sci

USA 9%[%%(@@23)@]%{1%?1{?}5*’85’2& 8?1%‘3%“?(%%%‘% ?ﬁegisl%%% of no%?ﬁ{gll%andl) i
Res. SAAHGHRAL E OBy STesh AN P O0R SIS SR BBUREr B ams etudine
whulinthiRteainkerEhe atopdWisemanhditn (2000 Betox, dhge e isghe inactive or less
active 274{)21%9@5%5 io%g%%bﬁka&é%&@%)&é%dn@a%ﬁ)24336-42; Witzig et at
BEb3 5 *Ein. Oncol. 20(10):2453-63; Witzig AP0 G0k
1806 B eI PAREh P E R LRI | ’

as activity against B-cell ,
Biogeraev}-augioirss! bymphiopraqNor meaeaRTitadahragees fedsilreRaY " e
cound DIIONIEL GYIORENIAS iRARRSE BajiRpHS MY TARG P {giemtuzumal by a

ozogamicin, Wyeth Pharmaceutic i -drug conj X o
LSRR AL 3 BDCHY I I LA G 2007 o

1€ prove
00(12)32600 Ttz tre@Biie hncRume- LIS TetRkeWifzas) THEGRd ug“s“gf
200151850 Fd3UTR £ ARNRB(TINGBGS btBvRpintNBSc I 9H01GB5B 192 BEma (NHL),

- admin%%%?ﬂggﬁg#%qgggg%;ag? %%%ig%;d%%%ge]n%a@ ;h‘?l90§t7p§g;§s5 ’WE@Q@W (gemtuzumab

b 'mertansine

munogen, Inc.), an antibody-dr NUgats. + .4
ozogawisinyBseth RppreechifeDa s ArISUT HA RBHETY fﬁ@"cﬂ%ﬁ‘ﬁﬁyeﬂﬁﬁg}g)@ﬁ&%ﬁ kedt

| calichéhQimaytanspnoia dree)orioi ety r@Mdn(dGecer aysoddufamis PP dREyes of the
' FurE0] PR 3283 A A08B)0 issastyansings aitadPhrase:t SieigiRosTAR 16;
20

treatment of _cancers that ex o, AGyS PRt emposed of
ST A DR ST T LR A A AT B enpocd
the hugRfRupEgeniFed viaha Aey B Haeie tolf d§ate E8iiposec c‘ff"t‘ﬁg

(004N GAPrasatedpece 2RI BRaNE AntigrmtPs AT S FUERSHST S isHag of
cancel VG i@ maytapsineitbarpgoeaietysBiM indstung evILye Yo dilsntifer Pharm.,

' pzr RS ROlential reatment of pasie T8 RUHSANDREBHRR specif
BZL %ﬁﬁr‘i’éf‘ésﬁﬁnf—_“ ée) gnc. , a rft) %%ﬁlé%%ék!mﬁ%%t ;ﬁ &P sp c

nd monomethylauyristatin (MMAE).. syntheti . o
memhgg‘ggtg_gﬁq ( %Zggg]fﬁﬁnﬁ%@é lbnécé‘,(?] t% é‘lﬁ] %Jna}ét%g%r)dlg %(Ir)u% % &ﬁ"ﬁﬁlﬁ% \91fd

to: Imeric

© developpB0clorialpantito dreereBROBOFEHEITIE o Lewis Y on carcinomas); (ii)

CAGLO whigh ﬁ@ﬁ@gﬂﬁ&&igﬁ?mmmﬁmammmmbmm(M@gnthetic analogs of
dolas%@nl@%‘@ﬂos?i a1 2004), Riosanin g 1giahemistovdhal 4B 6fied ARG (specific to

oronina et at (2003) Nature Biotechno 21 (7):778-.7 'LIZ i man, €
* Lovi T 074 4B O S PP o RREGR . o
30 -

al (eamliBodispsueamisidah: ({07002 Bo 8 SR NEdfiBIeloe 21 (D778
784; ﬁ%ﬁ?%g'm%%ﬂ@?amﬁ%mm m%&ﬁ(m)im%ﬁ&ﬁdms such as
ituxey ngl antisle:8 JerratmentRfcalatastaheancenddag @)aht-
rltuxa(Iﬁ) é) é?%%ncer Ifgl)esearch 64(3);781-788): (v),E-selectin anti Carc
EEVRCR oY CARPRSS 5% AP RI0T A ) bt il T o
64(3 ETIENBEIEE)(MAOOB 04 bE8P kAl GPU) GapstiRes L REATREATH YR her 2t
D36 165232 AR b 63548 kiaMen ameihy FauriditalseEcUB Rigatatang US 6124431,
Mon%norill? f!lgrrl]sa lt%’]%ic'?o%duiga%ﬁ‘[@xﬁ%&éf&ﬁﬁ%ﬂb%@st% ghabsddracerslivgs, bfcdaedings of the

et

\merican Association for Cancer Re h, Volume 45, Abstragt NIAes004.

Amegom AsreciainmimGaes %?%X?lwﬁ%%?ﬁﬁsﬁa B’Qqéemgm% and MMAE

Auihairebien MbHEgatedMOR briote nrrmsdiRk T SopBIOET 1) 20 -
Convantianal means: afatiaghingnliey tinkipgctivabngbrobyaderst e, 2 antibody
drug moiety, to an antibody, 40:generallyIeAdsea HRIRIGGRNRASIAIX hireber of

gene{)aﬁy S%Sctlﬂ)lgg%'lﬁ Fe the drug moieties are attached at a number of 2 WO
2006/034488 PCTIUS2005/034353 sifes on the antibody. For example,

cytotoxic drugs have typically been conjugated to antibodies through the
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often-numerous lysine residues of an antibody, generating a
heterogeneous antibody-drug conjugate mixture. Depending on reaction
WQaMeeHS8the heterogeneous mixture typically contains a didtib(i3A0§034353
antibodies with from O to about 8, or more, attached drug moieties. In
sites o AHIIIRRL AV RN £AGRSHREIRIRAEQRRIUgAAS Bith DEupasticularindegerough the

ratio of drug maieties to antibody, is a niiglly. heteragenequs e,
often- Wﬁ%?éstﬁﬂnafﬁsddur%s&fz?ﬁg %?tggé f atin\éljﬁgtﬁ%%sltgs on ttheig?r l)gt dg/}ﬁ)é tlb:;t::e
Depenﬁmwmthmﬁ”ﬁréﬁér&ﬁ\}@tﬁ%ﬂﬂ% mpaur A a R B TS A PR RIS A e
with FERAAGIRNIZE theantibatyddugronjey dtedipricd ited g fhceRaigates with
a partlcu?grqa?e%gngt% Hﬂ!é%%ué@%%ﬂ%é&oﬁh 3nHIg atendeaciinnixArtitedies drug
moiety g bk et 8 B HEIBIRIVAANGLAP RIOMOIRRSRo e i MRS

ional groups eact vities with linker rea% tnts and mixture
separatrard Jhakecten Fhftéﬁﬁb@éﬁafi@g %ﬂé@baﬁﬂéﬁwﬂﬁc‘f’%t‘&?&‘%u}‘ PR
resultlﬂ@ﬁ&ﬁﬁﬂ’@ﬂ@ﬁtlﬁ&ié@ﬁﬂﬁ&ﬂﬁfﬁﬂ@ﬁﬁ aldrgo woiRientsd Slﬂeﬁ’ﬂﬁélﬂmﬁ‘@secﬁ@m"l““les

often Witk H?&?Ple&%%m%%@;%@ﬁassm@@yea%m e oshue iblgediantnaigfioities
In COI‘ItI’O N

ystelne ré reactive at neutral pH un NOSt e the
FurtheamméhewﬂléﬁeaFé’b‘f%ﬁ*&ﬁ‘di@ﬁ%ﬁﬁﬁé?éloﬁﬁﬁ‘i%%‘ﬁﬁlﬁél'ﬁe%lfh ﬁ"]fle§|nce reeg
reactidhidhdR Skl mudihycieybigy cupsnarend slgtivedipteeactive, proteins with 15
Cyégrgt!afr‘e Eesid B@%Qf&@@ LASEH plﬁaiﬁlﬂ&( idizeddiasswasidis jfidediaked less
oligomers or h Vg’él J?”} d T qulgt?ve Ua%ﬁ@él l@{em with
nucleoﬁpglcérﬁgr BI-(I) ?’ ﬁ d\ th alh%plrll dg}l?g ]:)l(li;% g @i‘ ']5 s wit

Ereral§ ds°not have ‘free thiols Garmaq T —
cystein¢apsifRaThBereiie “lﬁb‘éﬂfﬂﬁ”ﬂ forn ety AR AR re%r"nca:l Braggaty bnes
disulfido pdog., Bipagel 5p)oFine camelndofd by iiks thck (romin W‘?Jyl‘fj@ “Radioactive
Labelfﬁ%“ @J@Iﬁ%&ﬂ&%ﬁ&ﬂﬂﬁ@%ﬁ&l Maw, 8.@a6aYat faga s5)0 glebu indvbigregthiol in a protein

may bg)égtlmg t%edslallil(!l %%Hr%ke’d B%ﬂ tﬁﬁ%ﬁ QL%AM%QQA&BHW acalkﬁlﬁ& linked

fa protein wit mternal dISU|fI e er es b 'ﬁ%e bmzﬁ ding the
Penta@éfbt’ih‘i‘&“?ﬁ’g‘@ﬂ!%&b“llﬁ’ OSBRI PHEPIRIER P8 u?: ‘f(r)nrzl1 S R R S BORGS
subunid hgatieayentisochdasdithiotiveits| of b ¢§U%ﬁd§éfé‘ﬁbm§ iEFAsERt é‘l‘%d?y“’tm“"l
(DTT%?%@&@@@W&%D&obé%l;&@m&maﬂwmedm |gerieratertieoneactivatfraactive free
thiol. tHlEs aé-!-ﬁl;lg dTBrorg's% INAY§3H %%}lq)&ﬁagf &Q%Q@\Hgﬂ@éﬁ’ bﬁﬂq&@bﬂ&lﬁﬂ@
n

eC|f|C|ty Antibod steine. thlol Qups S
moteReSE TR ‘ﬁﬁéf%“ﬁiféfe%ﬁ?ﬁalﬁlé B AL SRS el

owards. elec rophilic eOlt))njugatlon
electbbitje rristEminnaraiowsl fhamaikogy wa?@kyyﬁ%ﬂp%m@s?éﬁ@?é%%’&beéé%v%“
intro %ﬂn&%ﬁﬁb@@ﬂdﬂ@r@fﬂk&iﬁ@t@ﬁr@ﬁeﬂbd@ngmelentngatemqm digards or to form
new infra; ecu%r%muggggmtétépep Qlet'i@i)qr i RmNEWdMrass@IBaulard et ai (1994)
e R DA S S5 et
Biocoajugrie 95y SBRcbI YRR R gﬁpe(uslreenwood et al é |
Proc. Nagr ApulIiE R Icgy8e s R0 &i idigsshsion; (fid 7&&%&*’%}“” ot
(20015 Y BEZ-486Ts K asne) et {200 5245 BibtEohmeodyi 2D Pysitige thiol

groug gggij %ﬁgtﬁlo V(E/ize%%%))lij;aeggﬁon%ﬁ{ rtA@@éSé o%fe)rﬁrﬁo%£%ﬁ}; 8&%@%86’88& ;poténtially
prob]ep%l cmg gl&%fsree (?f(l%l Ile %res1 ues %r tlg) %%?c Xré gamwﬁ;@&mbla for

In to cysteine amino aC|1gs i eulture
reactpommidﬂyorprbtﬂmﬁ@%ﬁ#ﬂ%ﬁﬂ&?ﬂf ﬁPEﬁ@E»a“é‘Ethffd%B‘SR%rH"ﬂ?&S Syt cultu
supefREIEHISS PP L ihithenr puraiativelyimogessiffastositeactdiy srissadhiio grotein
W e Ao s

t 1. Furthermore,
dime, FREiOR %‘Fg%ﬁ&ﬁ‘@g%?n“ 8 gﬂ?#ﬁ%é) 'Othe protein c%n pair and ox %zlé zan
if thetprécimpitetivAD focntan diseRssandir HenbRrhPatETHR e fer L PRI 678
existiRistyfickeidtl, dimeryforopiian wenadeite theaniw sGysatiairgiotived fipjeractions.
Furtleon ueg %}yopo{gnq'nQ§Lﬁg rIRRRE i RERE rnms&llféj Eheramhe tribe preteiry structure
oxidat |V% orms an mtramolgcular disulfide bond between the newly
(Zhapgefipld 20 €95 BIREPSTR *d%ibtitig Cys residue, both Cys groups are
unavailable for active site participation and interactions. Furthermore, the
protein may be rendered inactive or non-specific, by misfolding or loss of
tertiary structure (Zhang et al (2002) Anal. Biochem. 311:1-9). 40 3
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WO 2006/034488 PCT/US2005/034353 SUMMARY The compounds of
the invention include cysteine engineered antibodies where one or more
WQRHId 34438 of a parent antibody are replaced with a free cyRIEMBESAMRS4353
acid. A cysteine engineered antibody comprises one or more free
cysteine amino acids having a tRiglfaagtity value in the range of 0.6 to
1.0. A 5 free cysteine aminp acid is a cysteine residue. whj :
o RCBPERA o L BT R sy e e MRS g
acids ofp pmentRsgibey trRBRSRSiNE iR E¥sTRite ARTNSGAY-id Ve SRy P P
compriGEN Y iSigic @ eplatingione-ids marg animoadidyesitiediofagpaféhto 1.0- A
free cy@RHD AL, P GYSIRING:RNELAR) WP HRining- s dhialiFragtivifyroidit@dy and is not
cysteine engineered antibody by reacting the 10 cysteine engineered
part Oféﬁlff’ﬂilﬂﬁ‘f/’?}() ffa thiol-reactive reagent. The cysteine engineered antibody
minehrearprstetherreting epeiprerrd PaRSHY MRIBAES WARTIELRRSTE &R tive
reagent. (ie freephysieinecamineacioxgsichibsswiapientcathedy by tyaeine; and
heavy Or(ught C'&éﬁ?ﬁuﬁ’{g' Hméhﬁ&%@&%@ oPhY finhe danmakisanfttdp edyeacting the
fragments, e.g. Fa,b,erpeg\)én% sq bv(val £n i{‘(\) _eer%gl with one or more cysteine

amino 1?§EWse?€Bfacmg AMING acias of t evzgrﬁtiat%ody fragment, to form

cyEhe verinrirainseend aBOCY A BERRAHTERAYIIAR e BFER B RRY HIRBESH |
reactir@¥ge@s a method of preparing (making) a cysteine engineered antibody,
C@g%ggr&ggtéﬁc} IR RARIRGIARE Rfy PRSI AR B dRitiE iR @ranpRT esistant
antibody in order to_generate the cysteine,engir ; , ;
orvar g ST %asm%%bb%%%s*%oﬁag?g&%éé%?&%ﬁiﬁfﬁ&%ﬁﬁﬁ“‘"‘"
acids parfiisle YEHOIST EHBRMERAETART Al (e TR TS UM GIESFEY ARSI
moreteasiive than ithenparentvartiboayoditfpthrihidmaideRhrasteagwgineered
mtibog'}?&r(@)is‘?ﬁ .he_method of_ p_reparing a _cystgine engineered an?ibody may
Comp.nse:a 5. (1) irrptr%(gﬁlgi%moznlp 4 (,!;] ¢ g}'f?tlcgn%%}gnﬁ)e&% nﬁga%‘;még@)&h?m order to
cysteine é gineere am%body; Htu expressing the cysteine engineered
antibody; Z&PfaP{Ti R ST G Y r?fiﬂ%‘ijl%aé"gysteine engineered antibody.

Step (b) @bthe ndetiwohiof peaivalimeréviey sidineyerighragipedieddathody viky Hiol-
comprise gxpiessingithe cysteine engineered antibody on a viral particle

selected fro E%s%igpea e or.a phrasmid particle. 30t patb: Althrymethad tiol-

of preparing a cysteine engineered antibody may also comprise: (i)
reactiye F@6PHy the cysteine engineered antibod.y with a thiol-reactive affinity
reayeribiof themetateobrreaffinity tatidtieensaipeted fribofyimaeredPaitibody;
and (ii) mggsuring.thehinging.aéitheiatbnityctabetik tysieiie engireetertibody;
antibody tg.a capiyre meria, AeEnQIarAsRacofHe invention is a
method of screening_cysteine en |neerggn§ntlbr(l)e(g£(§a\rll\ﬂ£% (Q ighly reactive,
unpaired E§fteins FHinh a2 BT ?Fﬁc reacﬁn\ﬁfy comprising: (a) .
intrSetubing trmediof g rmcpyone ey SR o SRIeTed ATEPadH AR FORRTISSARTT e the
cysteREdBE IR BENRRES ohaysiaineiclgiReetdbantibagyy (rhreautimg ikl
CYSIgINg QPBINGGISS AOHBAY, YAl S URHERCH MR 1800 MbRe:
i) reacting the cysteine engineered antibody with a thiol-reactive affinity reagent to
generate an affinity labelled, cysteine engineered antibody; and
(i) measuring the binding of the affinity labelled, cysteine engineered antibody to a
capture media.
Another aspect of the invention is a method of screening cysteine engineered antibodies with highly
reactive, unpaired cysteine amino acids for thiol reactivity comprising:
(a) introducing one or more cysteine amino acids into a parent antibody in order to
generate a cysteine engineered antibody;

b) reacting the cysteine engineered antibody with a thiol-reactive affinity reagent to

generate an affinity labelled, cysteine engineered antibody; and

4
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40 generate an affinity labelled, cysteine engineered antibody; and 4 WO
2006/034488 PCTIUS2005/034353 (c) measuring the binding of the

W MHPIMs8lled, cysteine engineered antibody to a capture nRERAIRABSRPHI3S3
determining the thiol reactivity of the cysteine engineered antibody with
the thiol feactiye reagent rahgRi(@) afiie metbodyotseregnteg Cysinineo a
engineered antibgdies may comprise: (i) mutagenizing a nucleic acid
sequencERHESHINY I cysteine engineered antibody: (ii) expressin the, ..
cysteine @nhginelsieaiangBsdio LR Y iha R A dBURH T I LR iRe ™
engineeregt@ntibgeht. Step (b) of the method of screening cysteine
enaineered Antinaries Mad LAMBRISE XRIESSIRG e b yiine

engineered antibody on a viral particle selected fram, a phadeQkifeered antibody;
phagemitY partict t-aépéﬁn(goz) ncl)lf:l& lceafﬁﬁest%q(l)lan%ef%I(C:?eleé?ngc%ysteiﬁeél e

engineerédl antiboissnas wsBCoTEd 2 AMy the cysteine
engineergg) antibaainhydta gutifjolsnbactbrenafigityerebgeihtdn generate an

Z‘TE%MB%?%&]LE*%%@"-S@%&Eeﬁﬂ% tyeerRd Rnbed: bl hiy ag;w&a gxtlhgesing the

_binding of the affinity labelled, cysteine engineered, 10,

cysteing SORIRERTGRTROT LA TTE gﬁaf}lee%?ret g%?fgoé]feg r%%? %éegg glseFuI inethe
treSapriB i dfeansiees o pRIPRAEIBIENS PRSI TP B STIREE ‘and
transmempraneréateptorsysane tugieressobateditiatibjelrsaClirerffigiyapagent
antibodieg may he:HeeM AR Raksdanihesierdunanajyaated to a drug or

label moiéety) or as FormE%t()j.llé %nntgq%%yé-f%ﬂrlﬂg 1SONAIAIES AR ke antibody to a

Embodint&hts o ?Séurrlﬁ%f or preparing and screening a cysteine

engineerePEstiBYEY include where the parent antibody is an antibody

fragynent cseiakeas MukDBFalvs uftid parentaamebotiareragndisel e gptibodies
speciffy%p&lp&g@dg SOMRLSINEAR RPN iGN Rejplita segusitaAABR

_The parent antibody may also be a hi ized antinpdy: seleciet fram 1
antibodiek TRRRBEA 2R} KB%%@%,%MA&%@%? ﬁ%ﬂﬁ%ifggﬁ?%uMAMDS- 5,

antiboyrNe AN BB HAADAD5-7 and huMAb4D5-8 (trastuzumab). 25 Cysteine
engineerechantibodietndf terprrion 1wasrie iysitsaarips Aptpody include

where‘%ﬂéfpj%&ﬂ)é&f%fﬂ %ﬁﬁhbﬁ}hé@n[@ﬁ@iﬁaﬁ&ﬁ@?abﬁ?;éﬁi @mmﬁzgdyeag@mo bea

ionna ne a n}u I UQ 19na’ l1n 1 EAGE W0 1A RARES. 13REpFGRBRMBbAR may also be a

fuslo?rptfor%pﬁ(r)nr%I?géﬁent,ug?nabd“ru%ﬁﬁnéer in%lerlggegitag. TJF%_gyg&ﬂ'Rg D54 buMADADS-

humagiprgiARbRIY sslsebo Ayl O TL LiIsd A 2 GeteCtable iabel, immobilized

5, hudAEBDHlchPREED S ppbrtMABS SdhpsyaEadlith a drug moiety. 30
Angtlaghasnartel testasntion is-amianthody:drogetoniugadeiGonmppomgled with

OIT(I: 1(ulesrlg e%t.c }fﬁg%ﬂ;]o%r @@JQF&Q&@IQ 1@[ 'ﬂm}{lﬁfmﬁc@ﬂg ﬁnﬁéﬂ@a@éﬁdﬁiya@)e label

athiovilrﬁa(‘ereln thé cysteine engineered anti (qu Is attached through one or

reageph SrdupaRhely SFaRAR SRANGEERTE BY RS moiety (L) to D; the compound i
hattingfeimeaibeads(htbyly may helbgersvitha deiepspble 3l meRdiAchRe @ sob

phasEBiRING@BaIngaRIR antibaty iSoprepared by a process comprising 35
replacing one o MAISAMBING AG iR o Rocsni ARl baE/RYzangsaie

more Tlree c’ilstelne amino acids, Drug maieties include, b imited irou
ens AN AT PRB G IR b e i WAUR rough
one cralizhgenisivirantiohedsnediyks Briasitnde Pa e cameeaf e STk E,

and stereoisomers,

Ab—(L-D), |

where p is 1, 2, 3, or 4; and wherein the cysteine engineered antibody is prepared by a process comprising
replacing one or more amino acid residues of a parent antibody by one or more free cysteine amino acids.
Drug moieties include, but are not limited to a maytansinoid, an auristatin, a dolastatin, a trichothecene,
CC1065, a calicheamicin and other enediyne antibiotics, a taxane, an anthracycline, and stereoisomers,

isosteres, analogs or derivatives thereof. Exemplary drug moieties include DM1, MMAE, and MMAF.
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isosteres, analogs or derivatives thereof. Exemplary drug moieties include
DM1, MMAE, and MMAF. 5 WO 2006/034488 PCTIUS2005/034353 The
WQRedE488ug conjugate of Formula | may further comprise aRCT/US2005/034353
albumin-binding peptide (ABP) sequence; the composition having
Formula,lay ARP AR fkRIRJaAnethe rasress Al ihadnuantionisie peptide (ABP)
composition comprising a Cysteine engineered antibody or a 5 cysteine
sequeng di GUPRAF AR H-HUY éoRjugate and a physiologically or
pharmaceuticallxBfepliobld sddjgr or diluent. This combssition for
therapeutic use is sterile and may be lyophilized. Ant()}heerngl?1 ec a%';igclg ora
indeptiBPRERIGES thsaishie HRPHERAFETRIC UséSTor the tompounds and
cysteiz@mpesitiDns Wibcivesc fegaimnPhelirriolceGtbat COATHSHIAY ffcrgglle carner or
diluenCOMMDIALIOAS Rt Rl GoMpeuNsdang Brigopiinare
ChEmBEPEJ%Be%g]% agents. 10 ANothar, asnaetRfHRERNEDHR i Snpaetioshd
for Rﬂ'llng F inhi Iiting the proliferation of tu,m?r cellsbor cancer ceIIIsIc mpounds
compasiigfp HiER RS Biify Tha ReLtiAt FOBROSHBERE OF B Antibody-drug o
and ore@Ajugratbeafotheapruantintsor a pharmaceutically acceptable salt or
solRis-there s heingaffactivedaddliookintjbit itheipnglifie mbideraib thé tumor cells or
camcert l&ﬁl{%oﬁ@'r}%%:? [ & 1r(1:ge t_'i’lg 941%&&%%988@ %ﬁ@i%d@-\ﬂﬁ%tlﬁﬂjdgﬁm%e invention, or a
methode Jor eating: cancer, an uloimmune disese; o a0 L N(eaIo UL

pharmgcesically QEIFRYT té’BFﬂWﬁg’t@Fﬁ?&f’tBeggpg? ientin need thereof gnle ective

tumorasllountafetirelantibody- drug conjugate compound of the invention, or a
phaiimassiticaly aceapiablesalhaiasivatethereokeAnotemaspeciofsther an

infect] nleecfilsgz%g égn%‘)rqggéha%%lﬁggt %e?ﬁm% Enq{eQ@ﬂ@@Bf RrkAeaHBAbuNRENR Bntibody-
W}e cancer IS characterized by the overex&messmqagfeasgtEorrts)gvg%qE&gf_

drug cppjReAAARRAr B A S Bs hA PESREHRA " or Tesponds poorly, to .
treatotieen hspsgtin (ﬁmgmgm@ga?ége@ﬁﬁ _fgrtBBtrgﬁﬂﬁb(d{; conger mémnal, wherein the

canccPRIHRFSRS 2D d blistepiegita then MraPnmabtertirapeutidalyiceféoinge not respond,

or resagrrllé)s%rc}gr?}[ %‘é‘ﬂﬁl@&@){ﬂg&' gq@&ﬂﬁ%ﬁ@égn@}mﬂ%@i the Hverttomprises

_Another aspect of the invention is. a method of.inhibiting the, grovwi.Qf dof
adminigierine e AN & BSTRRELSTY STeUR Factor Orfe%leapr)ltbr&gelec ed Jfr%% the 0
the ingewigp- consisting of UER2 receptor and EGF receptor comprising

admVipisierpg e adiatierban antibat-thildtios Hiegatecdmpoussdsiiaicrerexpress
a gro@ﬁﬂ g%t&%@%%%&e&%@ﬂ%%ﬁymp%n%@@d’tf)&;@%c%& and EGF recelator Cf)mprising

_.chemotherapeutic agent wherein said antibody-drug conilgate, SRigbwin
admigsteg A PY %‘ﬁfféaﬁgéﬁ are é%%ﬁgga?ﬁfﬁ?ggered in arrrllo,lglélts effe%%ve to
factoipimiopgest PP PRI RETR! ﬂ??r%ﬁ&ﬂ?tﬁﬂ@iﬂggégﬂg%ﬁteo?%%ﬂnventipn
chemiSiBripaihogdonthedieatidntafinamomersiaticno sukbib prbie ghtgpor cells in the

patierqgagnosed with a disorder characterized by overexpression of ErbB2

receptor. Comprisin adminiSterie r | édt susceptible to or
corﬁB?H%{i%?He& o% tﬁe(‘%nv%notlan ISR ﬁ) ﬁag §J£§E&Y%f%fﬂ9%tp% t ptible t

. ) an antib %-drug conjugate com ountd and &, ine administering an
diagnehrsrES e At SRS R AN HET BE R StRE AR &N Ro ROIEPAR Sesay

effective thod-or detebtingocahoemebidy dora priviate esprosMGIE &|Facaedsrapeutic agent.
antigRdy:dHg CP L BARERMROMRS nRd dRtepBiningdiver extentnofisindingosing

cells l?f{ étrt] ent?bpﬁéb%(rj&/ -g&lﬁlg :E?é) cn ju %%,%%h%%%qlﬁg tﬂ%%)gﬁ”%f &9(9“2%? ﬁ@@ﬁ%@}-drug
I IC

VEREoN 1€ an’article of manufacture comprising an antibody-drug
conjygaigjeryera s s FPBund; a container; and a package insert or label .
indicating yatttbfehcdnmoumt Temtble of e thtrentoBR iR apantibody-drug conjugate

compound; a container; and a package insert or label indicating that the compound can be used to treat

cancer.
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WO 2006/034488 PCTIUS2005/034353 BRIEF DESCRIPTION OF THE

DRAWINGS Figure | A shows a three-dimensional representation of the
WH08E887 antibody fragment derived by X-ray crystal cooPgihate205Mé4353

structure positions of the exemplary engineered Cys residues of the heavy

and light chains are fmkefit RPN orasaIewiRGsuUmbering
___system). 5 Figure IB shows a sequential n ! 19R J9W0 ra
Figure Lot tiNG ﬁfhfﬁ%%?fél?lr%'}%ﬂe fﬁs%“éﬁ%]a??é%nhvﬁeﬁﬁ%ﬁ rﬁ%bering fdhbyhX ’
schemeodesen B FTEHUDB RS Rf et BE MRS EHBINER S e heawy
natadidy ciaibs ardrightesd2A@ntn2 B skoweirdingperisasiit@ments with
F e e Beary el DGR HADSE A
u fo] vari i . /| hagesht v
aﬂﬁ"(‘é)‘“TBeBi&?%y‘é‘ 2d’p ?gr%v-ﬁj’ﬂ@sﬁgi.;%%%‘ (%%lyby the P ESEﬁOECTOR ’
asgay for interactions with BSA (open bar), HER2 (striped bar) or
FigureSHEptavislinos olidiban.Figures 3ihaiat3Bh showotimdirg iieastieiihes 8 and
wﬁgﬁggﬁgg%&%mm@_%Fégioﬁm@a‘ (huﬂ&%@bmgeé@ﬁjggmmbvs and (B)
u4D5Fabyv utant ; - : open
o S A S LS A A ADF ADUB i i BSA o
P HESEERCSTODR h%éa‘ysﬁféi’t?dt%‘i“afé‘fr@r@\}vith: BSA (open bar), 15 HER2
FigurefSINRRIBBAnRp anthdireptavidine(solithdetyribigitbivaimeeaispiarasthsPiabys (eft
gf%@jsﬁ’bﬁﬁﬂ&%w nRRAINRIARS. AR msh@ﬂ@m@immw&gwd ®)
450 nm for streptavidin, binding, = Jar HER ( open bar),
biR&Walﬁfﬁlﬁgé‘gﬁﬁ“sﬁ)r{?%%&%vg%éﬁ%%%%u%ﬁ?g %g%e%bilit valies of A;:eav )
reSiERZGEPehRD 89S TR G EERUAP g HishaRi" GHEeS3E 8rht$ﬁee it side =
anghheavuehaivsitesigiesian theolightiside: 0D«higrestBaridingipiingin§D4so mm
measyremenis, Wil dgigction of absorbance at 450nm of biotinylated
~ hudD5FabvsS (left) and hu4D5.al:V)X§eC s.mytant (T i IS f98n¢ chain
Figorg gt PAR¥baHtR' Islzﬁ%ff‘ &) Ftyst_rel:ptsa(%/fi(ﬁsn (SA ggygg)g%%}%g (day 4%1,lt "
andtS A dafpipiagel RepDaraye ey i Were isolated and
FigurSieradvaliGudistineanjugetiohtwas oanhut oyt eitiérapthigipybed 4y pSrabys
fO'%WFQﬁ%kaﬁ%?b@%@B(@magmsgﬁmnmwamrﬁaméigﬁer&?mnwm,
Her2 and streptayidi ribed in25 Exan g PR R€ariants were
stafﬂﬁwvb%l?éga%%{gytﬁb%ggﬁdég %Si\ e%]a?i}l%%};egén WP'Jﬁgi%gF%b variants .§?:i%r§85w b
showsdsimdisigrea et tFe Riets e tRASEH T SH AUSEEEMER 4R 88Rm ot >
biotinesraliMiteconjtigatahuddd SRabyBr(ALPES addtronvisiotingratebpd in
wi ng%?e '3%@;;%@&\4@ sft%lf?cl}ng" FEGcEQe’SLHr%DéﬁM@ Bn@ﬂgnédlERﬁli&‘aEbaﬁﬁh.
was tested at 2 ng and 20 ng. ure 6 sh

; 3 i ion q ceE I 1§{§1—\ﬁlx§f31 ide conjugated-
Figurg SBewR WSS 0SB REE 2 ‘Eﬂféﬁ?ﬁ"of"g%ﬁ%%teét };&%é&ﬁﬁi‘rr]bﬁlgowabvgu wild, e

30ty Kol EHd EBPdea bRk KSR HRTERE T Peing o Saepsyiin and
for ripirdirngpeniFabrabhifstalbuiggsteepgavidin (SA), and HER2. Figure 7
Figur% B%M\éﬁzlﬁéﬂdﬁ,% %@Hﬁw&%&gﬁe&%&%@bﬁmw BibAB R mP—h;4?§abv8 wild
iotinylate -hu v8_cysteine mutapts, ; (et
to HERH EGIEYS éﬁ%’;ﬁ%&ﬁs%\? leé%ﬂ’gzlgzgig FCZ% (;I{%ﬁ (?J%tlsé tCys
variineaSERMdGRAABEEERG ABP-VI I0C-A121C for binding with
Figueabipifva S Biba minysH RPdendistre phavidired SAFOrn df bigiirig i Fa PR v
or SAHIRR. &g \ieiSrah s Ringing.efshinsinyéated. hiaF-abponEge, and-an21C,
antiphage WP a0tbod, 6 HERZ,(10p) Aaf Sieplauingaliam s

emplary representation of an ABP-ThioFab, fﬂiﬁn protein
drugbeoijUdaRe siheteetin ol ebBor B ER A B L Sumin

FiguRiB6liBgs Prafaiof biotinylated ThioFab phage and an anti-phage HRP antibody to HER2 (top) and
Streptavidin (bottom).
Figure 9 shows an exemplary representation of an ABP-ThioFab fusion protein drug conjugate binding to a

HER?2 receptor antigen. ABP = albumin binding protein.
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7 WO 2006/034488 PCT/US2005/034353 Figure 10 shows an in vitro,
cell proliferation assay of SK-BR-3 cells treated with -a- trastuzumab; -A
WQr2te(93+i80-SMCC-DMI; and--hu4D5Fabv8 cysteine mutantR@&I/US2005/034353
21C)-BMPEO-DMI. Figure 1 1 shows an in vitro, cell proliferation assay of
Figure U BR: IGE R e atg MR 0 2 SRASHEKBRAD el Asied Winab-SMGGHRIM La -
and -o- hu4D5Fabva cysteine mutant (VI 10C) -BI}/II?_I{.Q?})&\{I_IB AU 42
SHEWSZHR MG M b U S R R O SF HR IR A S thymid nude mice.
Figure WithoWMIT W iz R posdifansion mysay LA Kt Rafl oglrafested 08l ot BRHPOARR Tt
M e Stps il ey vy
chain)- ;and -- - hu abv8 cysteine mutan
Figure LSOO RSN 2 SR SR ap ?&ﬁﬁ;ﬁ%@mﬁwm
antivodyrbindinglteriitriobifl oe PRI REMWIIY el Ry M ToMTRB Ty eRag b8
segaRfRM.aRIRadVCaEARsaRhance setactios hignsrbsB.ghowsibinding 21C
measurements with detection of absorbance at 450nm of biotin-maleimide
colitig BT MR- trastuzumab variants and no.n-biotin_ylateol_wiltii_tl € i o
Figure/3etahavnaerinasisaiate i RIS cptPReyrndp it TRReR s H :‘%331“&‘6’63‘“‘“ng °
(singkelyR)] AddGalgigjledy),abtolB@kigddodouble cys), and
Figurér?s?%lOOmﬁgdi@g&ﬂ}%ﬁﬁﬂmﬁ%m‘@WWQ'?W deflsgmd-lah;&énﬁﬂh
an ng. Figure shows a cartoon ted s
R A LA AR LB
antiorRbUiar BRBE-2eB s Eie Bele b RRS R 1B SHEWE Bividing ' "> 12
measabiemonsiwithdetastibrohatscbamendt4sonmb PBictHhiblelfhind 100
cogjéugated-thio trastuzumab variants and non-biotinylated wild type
. trastuzumab in binding to 20 j ili vidi defi:to Hahbinding of
Flgm?/?‘ls‘e)séoz‘éslﬁé o 08{/‘5 e,p,lbcﬁ%nl%%gi{r%%ggy%?%gdﬁ%gc A&fﬁ%’gﬁg{% ble cys), and ¢
trabiviRuna s ER RIRS e RISt a trastuzumab was tested at 1, 10,
Figura B 500vnbinfigureLE-mhuwsithécigeive eilepiabiss Ao Heparbictipyagimie
engipgesed antikadyufkbielMak).expsesasidyiiemwrllyguliune forb in binding to
ConARtion s Igue ARAANSNAR Verbing Lo andiedugiag potiom)
denaturlngé)o yacrb‘){lamlde el electrgghore%s logllgal .S|§2aof %H? Em%h&%ptested at
Fe VERSHS 2O e AN TGP A3 380, Y 37 Y BETRIEIE:
V2840, av®8RAg.V279C; V273C, and 2H9 wild type after purification on
FigudMERBHIZEdRIQiEirodss Thecane onthe sighiiscasitedynatkieMadderessed from cell

ind‘i:%ﬁlgirggﬁrggnm@gnproteins are about 150 kDa, heavy chain fragments
about 50

Da, and light chain fragments. about 25 kDa. 30 Figur X oresis
e e
polystryiafte HiMalcberapherdsfsiaristyhacsi-IHo ﬂ%ﬁ&%%ﬁ%?aﬁs’*&é??
to NRtJaVmBSd W7ICWESE:, S4700 "3 HpE 154000k ag e avifibiiehParicin A.
i(fﬂgjg%&i@%% E‘%?lﬁmts’%'§£«j:gﬁﬁiﬁelﬂ@<li§xbﬁx\ﬂi§a{%|§h!§%&iB@téiﬂi@rﬁ%ﬁﬁ(ﬁ_ﬂ(&iﬁ@heavy
+DTT) (rig enatyring polyacrylamide gel electr esis analysis o
2HS"EA @Rgn?ﬁFgﬂﬁg%ﬁ\gﬁri?r%{tggg Ce?lf)uﬁﬁ%g}[tlon oﬁlﬁi)ﬁﬁrr%cr)bilized Protein

Figu 7 iy rengdspins/deiaaturndusion GRTkide? Aratns R 1RGRtS &'
variateopRiiQiend 3 b Dhio Mhah/ariaitss et e aghaliped o FeWlidad179C; S375C;

derﬁp&@%&%&%@é}lﬁiﬁ%ﬁ%i%gmmmﬁsis, the proteins were
) transferred to nitroce ose membpr e I?aul K
B GAER HTH TS bIabeA ?ﬁ%&‘gﬁ%g R £l A2

e . eqs .
electrophoresis analysis of 2H9 and 3A5 ThioMab variants after purification on immobilized Protein

A.
Figure 18 shows western blot analysis of biotinylated Thio-IgG variants. 2H9 and 3A5 ThioMab variants were

analyzed on reduced denaturing polyacrylamide gel electrophoresis, the proteins were transferred to
nitrocellulose membrane. The presence of antibody and conjugated biotin were probed with anti-IgG-
HRP (top) and streptavidin-HRP (bottom), respectively. Lane 1: 3A5 H-A121C. Lane 2: 3A5L-
V110C. Lane 3: 2H9 H-A121C. Lane 4: 2H9 L-V110C. Lane 5: 2H9 wild type.
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HRP (top) and streptavidin-HRP (bottom), respectively. Lane 1: 3A5
H-A121C. Lane 2: 3A5 L- 40 V 110C. Lane 3: 2H9H-AI21C. Lane 4: 2H9
WQ 20¢4983¢38_ane 5: 2H9 wild type. 8 WO 2006/034488 PCT/US2005/034353

PCTIUS2005/034353 Figure 19 shows ELISA analysis for the binding of

Figure 9@&@%@%&%@&%&@ i%mt?eftﬁnﬁtagBé%&lci%@lhm?@&%ﬂwﬁb ARG Gr RO BN with

- “measuring the absorbance at not of {top bar diagraml, BAURSH schemai

sAEHsS EIiﬂﬂf&?ﬁsggbi@}%%%%%eeaﬁ?r%g(rrll?gf)d%()sﬁ n used ir):3 the ELISA ¢
anigrsis Iyt 2oPsHBOM SNSRIt ilR %ﬂ'&?ﬁé’ﬁ%‘@ﬁ' assay of SK-BR-3

Figure 08l dkeatas witheett frastuaiomaky A Siastielmneag MOC-BMirwithiaab; —A-
drug loadi 4 DMIAD: and —&- thip:strasiuzamaR (81 & astuzamab (A121C) -
BM%%%%%%%Hyﬁﬁégﬁﬁﬁéag?& BM1/Ab. Figure 21A shows an in
VisBFEIPYOiratnaidiedeing of HrRI&BEphB2 cells treated with: -0- parent

Figure2Q sitti-mph B2R cansoterihio 234 {AT 208CPEN PHO@| Withyore past 2HY
shows. an jn vitro,cefl proliferatinn asgBoasugl 474 cells treated with: -0-
e R

ant 35R; and -0- thio 2119 (Alz%‘@&%_ EO-DM1, .

Figure2i hifke 28R WEoar P e PP e AtiSh A8 %56 IS
tregfiggbryidhd ~13-3Ad ZRIMRICIBMBRMIBIDM1; and -"- thio 3A5 (A121C)

: PEQ-DMI.Fi i} Mitip.salliprelfaration assay &fi MUCI16-

F‘g“’eg%f?/ AUC16 été‘%?séét[n%é%g@vﬁtﬂr{?@%%g e, SMCC-DMI; and --
thitMOGM 2oy BVBES DM B BEHE B Shows an in vitro, cell .

FigurdTokfevatiom asayed HOMEAR- Soeks RESABI s repd aiti Muesant MUCLE-
SNGEDNE: and - hirs R0 (A3 HapBYBREO-DM1. Figure 25 shows the
mean tumor volume change over 21 in athymic nude migce wyith . i

Figuro i FPOLAE W%@em?hﬁ?{%ﬂg’/’tﬁﬁ%?fa%%)gs‘r*gi%%ﬁgfaéﬁﬁ‘gﬁk (fosgﬁ%“‘[‘)lé‘f cte
0 wittcd-Methiclel (Buffidi) 3ASttASMEURMEEGRMIC-DM1 10 mg/kg, with a

e ath s v oo o1 1.5 DMUAD: A1 £ IO 8 bt

mg/kg, with a drug loading.of 1. ; A UNAD: - astuzumab-

(ATSTETSRAEIBRAT 1 %%ag%k“gg}ev‘f‘ﬁ? a rﬁygolgyg%iﬁgvg@%%ﬁgf\% Ay
DESMACED DIOSERIPTIONaoriE RB AR AN BTN ERERREVE
wilkRw bermadesir deial tagerdaiy emisaimantsidf-te thventioanab (A121C)-
examales ot whieh,1c, Isilslin e aegampanying sructures and

formulas. ile the invention will be described in conjunction 25 with the

enumerated en&?eﬁbr%q{%ték%\f/{%qﬁ%ﬁpggﬁg%mﬂq@ntended
ntion to 0

to limit the Five ose embodiments. On the contrary, the invention ..

is iReEeneel w8l covede adsiiR ARt R HbETROAIRSAS ARG "EGUNRIHEE> Which ™"
ilustayibedaciudedyvithinthe sodjeoflthePrisaninrrnntivill 48 deihedingpriunction
with & SlAIMEq Qusskiledinibs. arimilbsesapnizamianserethadsmsntt invention to

those TSRS SITUEF, O SV AICAL IR, 108 ERSEURGHL MBI SR G R Ch A, and

‘ﬁe practice of trie present invention. The present ve%gog1 ésclggms
equivalsnsOMiely i e e RS IS BHYT PfaiERrAS BT ERBEE Uhile '
defnediathenvise;ttethrioaliznuhacientifis tedmaiuisbdimEem, H9alya o those
desc AT R DS IR A5 GO ML N YRERISEonE hysanenehoudirmheypskilitinwgaars in no

to ngich thisetiglo\étsegrtlifpnaggl%n(%%r%gg are consistent with: Singleton et al
way ](lJ[-rlf“)t§ °Die jonary o Micro lology and Molecular (?iolog 2n}g Ed.é 1, WiIeX

& Sekss Ry R SRS S SRAEIED T Uy BBt e e
comififllg ik @O brémimdinalyihdty, 1Bt gtz At PR AR KechRrsistent
with:YSQ{éﬁethEe’t: ANHB%%%tionary of Microbiology and Molecular Biology, 2nd Ed., J. Wiley & Sons,
New York, NY; and Janeway, C., Travers, P., Walport, M., Shlomchik (2001) Immunobiology, 5th Ed.,
Garland Publishing, New York.
DEFINITIONS

Unless stated otherwise, the following terms and phrases as used herein are intended to have the

following meanings:
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Unless stated otherwise, the following terms and phrases as used herein

are intended to have the following meanings: 9 WO 2006/034488
WEPHTH03328/05/034353 When trade names are used herein, aBpl¢asre05/034353

intend to independently include the trade name product formulation, the

en?ra% %m@pgethﬁcﬁgé{ﬁ %}7@5@3@@9{%%'1%%@&@(&)]@&% tralel@ame product

name product, The term "antipody” herejn is, erpades §,qg§e
formulafjon, gﬁe&fﬁéal?§u§oe§}]éir%‘erﬁ%lno or% ant fe%%%%lsé%nal antlbo]ble

difirersieitbadyshersiisietincha ptmeadeeey’ SBIEhEA N CARR BISasY
antibodi0pdyabtibasipicagrapmnts, sddorg, asithesExhibitdes mm@b@@g@aﬂm% and
antibo Kcﬁé’éé/er(l\!' Ic?lroﬁé z@ltﬁ@%bﬁﬁ%d&fréﬁ%@wggil1120(1!485%443;;)))3;;1? of

odieS Ay ne murine, human, iLmanize Gy ATV ES E0Fom

Imm“‘lﬁ‘lﬂ@’rlgﬁéé? %//g\ B’Ogl‘f/Sl?a%rO ein %ﬁ“ePaté‘g’ l:ll)m%(lie&llr%mune Sys tem
other sivitis SmpeibR me@num@*a&q@y Hrﬁanw%%@ﬁ‘ég?ﬁbs ghaReRt & %“‘Z‘“éﬁ“
bindin},Cto A SRV BISarid ge WV atpeniyyMC . Shiemchilv(R00 1Y irHrmdiBIBYymsnoEiplosy, Sth
Ed, G anc?lgu%lﬁ MP@%@Q%ﬁ&WAYgg@ z;]ﬁigélr Q&Eéﬂyl%mmﬁgdh@&ﬁr?mgum

inding sites, also calle epjtopes, recoanized by B RGP B reren
ep‘mpeasnf?ﬁ%ﬁ‘ﬂé%d B SRS REBS “]ﬂ anﬂ%ﬁﬁufi%al‘?: ‘gln%(ljz 02 dlffergélr?t epitope dﬁait
epitopadiffatiiventretive. Tﬁ*ﬂﬁé"’éﬁ@‘éﬁtf@@ﬁ’?ﬁ%{?%&%“%r‘éoﬁ‘?iﬁ?n ‘“g antibody. An

antiboSPIEasPRRGINgeant hagyndbaintibdehingl adegranfigienlythptive portion of a full-
length 1m%H1%QIQLQIHH linRealecule ghrRIMRUIRIeGIealy gatviedpgrtiehaf a full-
lmmuéﬂwa#&%r%gﬁ%%lg En%l o al%(%#!e llu?t ’rcas't rgy]rola??t‘ﬁ!:?e&'?@ﬁn&ﬂ%‘t@ﬁﬂ@dﬁ@%ﬂ%t

Immunospecifi inds an antigen ofatar%et of intere

limitetopearcen erb e calichrtarges i"i"l@l‘ﬂlﬂiﬁbe BRIPRGES 1S HARS Y B 2R ANEr Ce osr%lse
The ifs@liSo @i piadidos atsimmureimiibodies akso &bt daMieR AROEtoi SRETRS-
1gGl, (il %%%%%3 T@'@@%@%@@%&fﬂﬁ@@&ﬁﬂnﬂﬂf@mlﬁﬂm Ibﬁ@@ﬁl&ﬂ&hdyxpml(lwfobg)lns can
an ass

e e BIARE ARSI oI e e moglopui o
origitpe derived from any species. In one aspect, however, the immunoglobulin

is okhiboapaetinesompribbitowryi s 201 ryatisn ke fia geEAk: the GRgFISRinging or
vanabl?éjlgm &E@JP'E@%@% ardiassty, generaliycthe Baligan BidingoFy vagabls;

dlabogleg ?gvft’?rg“ %fcheEsX%m cblesqt)?a@stégggﬂ H@(ﬂ’)"ﬁ&@%'ﬁ&é“ﬁ@s@@@ ﬁﬁhﬁ(‘ﬁ(ﬁb )323)

agments; odies; linear antlbog |n|tl ) 1es senlgl%gflmy
ffagm(%@@’&)dm%‘t@/r? E%?@XE&%@H‘E%F“E B s mts broduced
deteribiyingredoax préssiope Hording faenicrtiof ol Abaycarhy unqsgsgifically bind to
cancegm{%@ﬁ@ Nidiyand 836y BalRIGEHIE gﬁﬁ@énSaﬁdgﬁfhmeﬂbhﬂd}ngdcagm@n@gr@ftlspemﬁc
ontib (aiw%/ %rmeg gbog%bog ctlpag;gmtgnospemflcally bind to 25 cancer cell

ens, vira antlgens or microbial anti ns sin c ant t%r%gy lation of
i it e R S b fra%r%%%msa

orme an
subsiZFiellierom3gaumociotialdintiivody iedvissaloriendies FARAIS His BORBERA™ ot
exceRRIAIRRD QR AIReRLIAlIgmatisuhsiantaty hemogensoss antibdiiies!dnel,

e e
poly% ﬁ?ﬂ@%%ﬁ%%ﬂ%ﬂ “35‘605 Hﬁbg (i"l erent f}les g‘ Ye%ed a gm?ch f‘ﬂ@réh‘ﬂ Iaé)cgrmmants

Saresare Righly specitic, being directed Iy
(epitagainstiarsimglenaratitiendivisdieecEd Pﬂﬁéﬁ%iégl‘frﬁi%?fﬁﬁﬁ%‘t%mﬁBW@%na‘f addition to

their HQQ}Y prepsiRlipSwbiak s ael udendittene it thattilry diey di medza@m?fg{tammated

by ot o ant?b %et?ﬁmn{&%@‘é g%qga%?)m@ﬁ%s@ﬂ@@%&@ﬁlmm&ﬂy&ﬂweﬁimned from

NKEEE R e AR I et s L HEU BRERRton o e

antibeyntiyesizedionoonthndi magyl%fheepmbaﬂ@gwﬁﬁ medlilﬁeélr in accordance with the

presemcaﬁtgnady Hdicaies thewhdsantasbidhieatiibelbak being distafardaure

256: 49‘3%?%%31)%%%% at QJ%@%&]QB&R%%&QQH'1%&'%;@61@@%&37&@5@71115) The
0 be construe as requiri produ tion of th a}nnbod QX&%@?H@&& din

monPﬁ]éﬂ%]o‘ﬂ‘t‘P‘iﬁlﬂeé%%ﬁ% beriRolAg 5} "fé’n 3ean ll%o Giea s be rllee din

Clacheaerdbiieel WitHuthe52:624-628; Marks et al (1991) 7. Mol. Biol., 222:581-597; for example.
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present invention may be made by the hybridoma method first described
by Kohler et al (1975) Nature 256:495, or may be made by recombinant
WONRHHSIs (see for example: US 4816567; US 5807715). PGEUS2005/034353
monoclonal antibodies may also be isolated from phage antibody libraries
U%P%E&%Jﬁﬁh QMHG&Q%&GT&QE&M&Q Giaaksammetial {1894)Naturep a portion of the
624-628, Marks (1 Mol. Biol., 22258129, for £X8MPIRrived
heavy i@’W@*ﬁﬁWOﬁﬂﬁ'@ %ggoi%%]%ﬁosqggesrbﬁe rr%goﬁq(])ltlonsél ntlbodlg% nfv;l
from amemwass@ewmwylmém@@ s PATHsERC g PRt St & RGeSO PROATB PR e
chain() @AWY AACGNig htablagnistidentigahdint sandornoleyibaditodedrrd Sioaraniy
Spwggragggqgﬁtmagﬁ@@q%.@&gi@ﬁm siﬁr)@msaapaetl?ﬁ lpiERACIES @h fcbﬁgeas@m goltng as
articular antibody class o ere pRERE. Acad. S
they e’HH%fﬁ}(%f‘Tgrfgen | g/ tlv‘?ﬁ?rr%@l%@(%ﬁs o corres eongjl Q%Ze Lbjen(t:escl?l o
USA, &h@ﬂ@cﬁ&ﬁé)d&hmlqr@ﬁ?%tﬁew%ﬁé%%ﬁlﬁé|cﬂﬁlg‘mt&“t é'ht‘ il comprising
variabRIshaR Gl assyor s balasss ek tived asnfragmients ofipacheantibé diedd tpnkey, Ape
etc) angggn% Cm@%tqgggglgg&]grg&swed biological activity (US 4816567; and

Marrison et al ( Proc. Natl. Acad, 8 ot chain
Ch‘}ﬂ,]él‘r\ %Ctaaﬁ’ﬂB dé%) 1S onec rlsm andu%o%%hﬁs §S]W9§é®l ght h

0 |ntere erel |n udeyé)rlmatlzed antibod |§ be
constapbyinprisifsd) ved heete elSimSaRsERtIIEII Y SEqNL htls TS FORPSRIa™ ™
nativeREieitHBasH It Noatenkees., Ditkv\iatild Mnrkeyorspat dom)iandringprid sequence

varlan‘tzglgl%@mfﬂggﬂa actﬁf%'@)nﬁ%shal@ Aboipiget antbpaycdiareithisaster to those biological
act1v1tge%r£%g%§tl E 0 thedl-'a constan P n?oahl raa hag'%ev%leealllle%&%(!l g 9%@%1&9&%@%%% varlant Fc

eavy ch n constant domains, CHI, CH2 and C

regm@@ﬁ@tamua@mgmgwayfwéuw&regeg@a@aﬁ@@Sdaﬂ%%%ﬁé%j%“mda} s‘(mpﬁmem dependent
cytotdmrryaﬂcmatamermuememmmznmm@mﬁ@w@mwa@w@@&@mgww818 and
downY@gﬂﬁﬂ&t%ﬁggp;urﬂa@rga%@ﬂabw cBﬂatycktﬁ’Mﬁrﬂr]BCRl’ more "effector

functlon Il%vghl%p fﬂr?ll;ec'rai:(:?dtpeol%glctél 8}%@ 8§¥lst819‘&!¥1££§ &%ﬁ%@%‘%ﬂgﬁb%ﬁ& antibodies

COI’]SE) lon (a hative sequence Fc region or amino acid se

can bq/mmdpxtdlfgrﬁgbl 6]ﬁ356sf aﬁl‘x&ﬁtﬁs%%v %Hﬁfé&"f ntac ﬁgmlaun%%oe u 81 angbodles IgA,
1gD, iR eiionsd ot del Siepbindigs e@m@léﬂﬁ@hél@’éﬁfb’ﬁ@emb@%ﬁ?ﬁoﬁi‘iwﬁﬁce -8 1gG1,
1G2) Pigﬂizb l@ﬂ' Red pRtbadyWapenaebéeeltmediaiadeyotoxicity (RDGE)! classes
of an&oﬁg"m%toﬁ'% gd flow f?e%%!a%@f} ofigallHace RS RIR SHeR AR

recmp tor an e endin On the I'TI](InO aCid t%rrgs m(r:}C(% glngggemodlﬁcatlons
configpiis G’Sfﬁ‘i%ﬂ??](ﬁfsﬁﬁ@frlﬁg‘é{%g TR (0 i6S can be assigned
or mmldstf@xremmgtass@s19mér@ar@@wé6#@ﬁ§r%§egd@f fh{AR40) Bur. J. Biochem.
26770690 ale bodinoantihodissolgA2200gD, IgE, IgG, and IgM, and several of

the W ¥ REAUEL BB, @e@g@aﬁg@ WiiRABRGS). 616 BlOBhedgfdPtamily
4, IgA "and |

he hea in consta dom inst

Whos&&ﬁ’@%?ﬂb?fﬁ RPRHAnRE é9f’%f’1rts QS &Y ¥ Febend?éusmaare called 6} nﬁl %Birece%t o
famllbtm@spefstwéiymwglh@@mflw%mWM%ﬁ%CWﬁ@%ﬁ%?FR ErbB1, HERD),
HER@@E}HQQI bt o3seaf, diffies epibatp e STOR4EMEAOgiobYlinsranel iaktkRdRphangpodies has
been Ic arac e@z%lii%%% g%qgng%% %}Q%@{h%@?tcglf 1!&%‘@@%@%%}&%&@% QRQUPQQ) M{16aB8RBib1.

no und e ur i cellular
e T T e A i
prolifeaiptorsidaQdecptprstaihapraind ki é%lél\?ﬂﬂfé’llifﬁréiﬁﬂ é%al](‘?sfﬁree’ﬁ?ﬁlén this
assa}r e@ﬁ‘émibf:ambs W esehenpmdesseaseiad lanemediaiog Srefstwihgresiifnes to the
cytotox1c ol s%?WQMMVHJ%e%BQ B: {Ro6Rt8hdiamidy vl ude st istiraurther

luding epid |
e
SarupyoR)1 20 DaeNbReaizEeb B2t enad ‘Hé‘s B ﬁ%&?ﬁ?ﬂ@hi&@ u%bz

Kumb?€t QHM)MG@SEMUmr nethine B& BREs @tudziaR) stadf 1980y Shnadther.
37: 2%'%!53 %3&5 ﬁ' H&%s@i@ﬁﬁwlwa%&bt@mﬂcﬁhﬂarmeamﬂ l39dy01-5309;
wh IC

Stk YR §ah B0 égé' I(%é‘tl%ﬁ‘r ;ﬁ%&"ﬁ " REoligrato ot?é’t 20 @9%‘% RIUPQAIEE: 14300-5;

Teratlon {03 lesser extent in this assay.
The antibody 4D5 was further found to sensitize ErbB2-overexpressing
breast tumor cell lines to the cytotoxic effects of TNF-a (US 5677171).
The anti-ErbB2 antibodies discussed i Hudziak et al. are further
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35 characterized in Fendly et al (1990) Cancer Research 50:1550-1558;
Kotts et al. (1990) In Vitro 26(3):59A; Sarup et al. (1991) Growth
WERUYOIRAP81:72-82; Shepard et al. J. (1991) Clin. Immunol. PCT/US2005/034353
11(3):117-127; Kumar et al. (1991) Mol. Cell. Biol. 11(2):979-986; Lewis
D‘souzgta@z!l'. g'gcg %)atpﬁ&ﬁﬁ EJ{TW@%@'] :mm;lﬂ,%&is 3. 512515926&';@&191«3&% ah:1457-1465;
g1994) (?nco ene 9‘;18%%1]3%%_& jitetta et al. (1994) Cancer Research
and Schapleret 1.4 L5d) QRERIS IR e Al ?1994) J. Biol. Chem. , Hoand.
269 IO PR HEE1o WEEs S twtREre oo T b R S B G, 1T e
a lipopW¥i@ ROOG/HBA48ERET AIGROVSI 0843 B BlaDiserinzc iotsaldmeys. aRbrIcaesy terminal
signaligfghoga%g é@rl%%né%g\%‘z}% siheEER 8L Fhidl 996} ClRRgRFRRSEAREEDB receptor may

:1457-1465; and Schaefer et al. (1997) Onco : 4

be a "R ESH Bt oF Wi GEReTally c%rpﬁ%rfléia 5??%)%%%%%%%?39 éldrgoorill'1?ri§[.e vil\z/%%:ﬁh%?a?lg ‘
receptrifschaiveES PRIt AP BTHB SRR trAFrSFRB RN, P BRSARAHC BrRB Fesapios fmity” is
EGERIGireR Bl BleB 1y FasinckiBaseadiovtiairirish cbapoarboxyliténninal tSbsiiaaifisg in the
aredoOmain harboring several tyrosine residues which can be phosphorylated.

The ErbB receptor may be a "native sequencer EtbB rec b

"ol B S ue ﬁ%g%,%fﬁéﬁ’t r}&%ﬁ%&?ﬁ%fre’ra%lgj%haégE rﬁbgB%re%re%%dr S,
interchwiaeﬁﬁélxéqeiéﬁe‘érﬁaﬁm@ﬁ@mdﬂéﬁ%ﬁﬂoﬁ%&mﬁiHbﬁ?,‘pﬁ“‘fiﬁé'rﬁ]b%rfcﬁ f%"e“ o
BiochEnkD B feBcepto mianily hig: EIG fRuEDBuL)) FrbBRoBrbB 3, EfpBipoR g EOTR as in
Hump_?_%‘sﬁé‘t ﬁr@%dlsgl%%paﬁﬁtcﬂ%grgm KF@W '97@}{2@-@@1 iglerdi G%iﬁﬁhﬁ‘rei’diﬂﬁﬁéll&@ane

The terms " " "epider rowt t " . urthy et al
i
(1987T}cvrebn Binghien RicoarpeEr B P @9av VRN RV Biochwn., 56:881-914,

inCueltog MeRmIRiYEGTRentyTR et Footeimns, (RSFEOR ¢lated Peotgisieaidn ity erowth
factor & otdr @318 HMEQE? hreys&at i@de{&ﬁgg%tﬁ)f Qi@rei:}: atd Atado Suﬂc’i(&d Sié;:])osed, for example in

87:4207-4211).. The ter ers to the gene encoding the EGFR
Us 638r907te§iﬁnpégijlél}cgh%%oo(%@%gfgg HER1 are described, fo e%gam[ale [

MU geEa1 s (R9E7) RICHER bR RSBy D5 a8 BE 5 L0 RS
proteRBERGHET, [Fheatarin iHERRPE AR OES Fsee Pror Rtaied POt SHO4 Y ESRRend
Yamd3Bieted gegts Warand | epidesna geomthciasiar tetep i3t athqrotepbB2” refers

are used.intercha bly.herei r, P, as slisglasadsfaed ErbB2 is
to the °33n%rﬁ>‘i8du‘ﬁg%‘g‘aésﬁg'é%%%%ar%%%@éggﬁlﬁgg%%g J;N%.E{Z%OS%O%NS. The
native:seapesi bR ErBBL" and "HER2" are used interchangeably herein and

refeRte SLamEHERER2P 6 froteirpiesekibratdser dscktdidoriframisyy B apatent Nos.
513343989)sRi0%s NateA\aataS 6t A JS2) BROHET 4650 SAUS NAmaPbRIFt dntibodies
again Do NS, 31 82305254 (GENERARK AGSAESION. BUTARNKSR8), Bagno6s and

ferm "erbB2" refers to the gene encoding human ErbB2 and "neu" refers
in WWﬂ@%ne encoding rat p185neu. Preferred ErbB2 is native sequence )

hurfiercEnh EE2bBE T bR SHBRH HerEiRSer st 81 f5 M RSN &1 g eigtide g xample. in
Ep peliaglpeashaRs sommmpBicinrh St APEOA! MesNB5A518 388U H RN 3AB0Y66 axl

piowlEll 28 Kiaymnahal 44988)7506NRte ASBHn Il S4) BGiR1RE HIW.99/19488.
. n.tif:)od!es against ErbB3 atlre knowniir\,&@gg%@d are described, for

An“‘é&‘é&ﬁ?é?é‘}sﬁﬂﬁ%é?‘ﬁgi%ﬁ‘tbﬁoé’f 884 543 and in WO 97/35885.
The\tehoviet Br BB TespriorsHErRai pelpesprasisially frod Aetaiivs PpoNT B phitade. for

exanisCiese ¢ foB BRIy IndE PaPatnpplisation No 599,274; Plowman et al

E igg% tglr@calﬁ%%é%% Z,% k,_ay% 2Rl ?&1&1}&5&}1‘@6@@9 aﬂdmwmgee@g;sﬁ that
ature 4arlo- , INC INg. ISOJOrMs. erelg e 0 i

diffepoApEgEITHH8E 2 KLY S (g)(ﬁgﬁé% ﬂgﬁg{}aégcriét)gd?%?} §exéﬁr,r%},)le%in !

posstAI@ BEMBAL A0 seilvoRtitidoiE M5 REISESH ROFS SRS IR AoBBIR M &P

or wiiPMAsnsihenobsouserainoludinge fobBoxemplenSpriaablyuthey will be at least about
80%?&1%%9%1%?8&'1%}/&'@%1’ aﬁﬁ]lﬂm 'ﬁorﬁél%&us by sequence with such receptor or ligand binding

domains. The amino acid sequence variants possess substitutions, deletions, and/or insertions at certain

\ﬁy'ErbB ligand
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beingpisfErEqdte

The term "amino acid sequence variant" refers to polypeptides having
amino acid sequences that 35 differ to some extent from a native
W@ atedidéspolypeptide. Ordinarily, amino acid sequence variaPtINRR005/034353
possess at least about 70% sequence identity with at least one receptor
positioRINAING HOMAIR RlARative b ligansiRrLuithakivashane liganehisgingd by
domain of a natl\{iettEr nl% trercg%%r,cg&g preferably, they will be at least
the conyppsigpa o?srr?(’%?eep?re?era}bfy, 4t least about 90% homologous b —
se§eranss WenslinrBrdgedhaeTrsanes BIATAYS FulramEoTHE SHRME &g ™
are ideBRGUEREalAT AMSsposses seubstiuirgrspd dletioseryandtbics e ok percent
sequengg Y&@Il\ﬂt}zla)é/tg(%qggégé " %B%HM&%MQ%B% pasiions M{Ha iﬂ&l’@he such
amino acid sequence native amino aci ~
comp i BTN ) A A e e A I AR 80P e
United'Satg/rroasbicHieg: Wealiarad s A h & QERTEGY & redidues in the amino
acig seauenpentatiant ihaktareyiceriticd] aftsABIGAE e sebueditedreasdon in
which |%E%H%w&ég@Q§,cgﬁﬁ%@ éé,lé,or&@h@y@?&ﬁ@ maxiaunm KQT&QNK)ECIIS, neutrophils,
sequence identity, Methods and computer r '
e A RS SH RS SRy A E § PO e
The pipaserlbrieeatsdiing AMCh WotsHeamisthrGLtF QB USSR i Press ForRh
FoyRILINi &6y SiatesrGapysightod oo WashimitorsuD B0 88 59T iy Devestiér ehRavetch
and Kﬂqg%gélv;r\ﬁt}%quel@mﬁm%mti 6 e diatadGyAptoxigitiatth rARGE o éferest, an in
_to a cell-medjated reaction, in n [ t effector
B i
cells faxpughdsprscropRaBrERnTatbg Ao BLH St O 8 Gh & t%ff‘é”é%‘cé#"’é et
AlteriaiBsg Qo eftlocalysalysiswlit e ftthegetlesslk of ricrssirmanptesiesTet méifdtihg 2
aimdRGS s MG CRUS18MRRTS FTERER 0N SV HETe ASATOROSPISSE RIS 85 SUSA) 95:652-
FcyRI, FcyRIlI and FcyRIIl. FcR expression on hematopoietic cells in
" summarized is Table 3 on page 464 of Ravetch and Kintet,tr(éL?OQl é‘Agpsa(FcRS)
ReVIumamEifistor erlsh 7oty e which R ESEON VI Bi%A holecule of -
and prenesieaor fonaritre. AREE hstayelrenress aHarstEaRfibar pyfognssie3esecior
functi@ﬂ%ﬁ%%ﬂaﬂ@%@@twfﬁkﬂmﬂdiauwammapdﬁlﬁaﬂsléod sigadnuclear cells

says include peripheral blood GlsHRRM Gl RPENNAUHENK cells
(PBI\@@?)(W%{%@I@EAC tesfrﬁré%;rilé%egl?)% ’grggqﬁ%}g%ﬁl%ﬁDc pe\c ivit %f Itxt'ﬁoo or PBMCs
Fitesesiei Al e SOLEA TG €5 e éﬁf;r(ha mode
as desubbil Agrdhmat disclosed in Clynes et al (1998) PROC. NAT. ACAD. SCI.

(USA) S A 9556072 656k Himman effestir-cetisiparable blndeytés Fetvigttant region
of an %’}PJ(? s %ﬂ%e QL MATELUISIANE EHORI REERIBER (RS B Al BEHER 8 one which
_ &ffectdr unctions. Preferably, the %Is ex ressfatﬁI%@%Flg%Elllll ag@gcy RIII
bindsy3a HeG ARIRPIL €& %%E?é?ceﬁﬁ?fz S pIga of human leukdcytes which

subelnse it REG inchidesperiprarhBloBlsHRB RS REF SBofp BRIE] reccpors
incluAtHyRITKiler K GRS pIaMOayt EsyRIVBAtoXiotibite sceaptbrib utrsh hiles, sipitr amino
acid %%Bulc\a{llcceg tﬁﬁ%ih‘ép?%léilﬁﬁiﬂxg é?y'i@;f%?ﬁg adhg.efiectar sedkmimayedptéselakerh contains

m a native source thereof, e.qg.,.fr ood aor PBMCs .geﬁﬁ,ﬁ' i
o PR HE L TOHLP O L JEE 1o At TR s
FeyRIGE eptainshaitirgrecrpe tRestriatsthinyfion moAEETIMIBG Y fppasmic domain. (See

revichRIGRrBsk R R Asid. mativEnse sl nseHa9POR . Bvsreoveic wepieRaresdh and Kinet,
“Annﬁcﬁe\lfslr%pn%r%\éﬁﬁl,@:élﬁ I—g? %Il:@] )E%%é%‘%Q%iﬁ%@@?ﬁ@@wri%m ﬂﬁjadﬁ& al

receptors of the FCyRI, FcyRIl, R, subclasses cincluding allelic
(199§)a{rilal?hscﬁﬁdw§ﬂ”e a%?\%ﬂ/ s}%%%re%%ir;fggzggg ?eééipﬁ%%g@c%%l ‘,Hﬁch <
encongeepddnsthirictad ERE PR (B Bt TERIPYENGS ta
respéﬁﬁbi@-fgﬂgef LARRIAT hawhichgbavalsifmilarGuyino S04 seguancdd st and Kim et
al (@Qgef p&%%j})ﬁ%&g cytoplasmic domains thereof. Activating receptor :

cy“FéIIA contains an immunoregept rosine-hased.activati if :

it L e e b LT et o
the presPNCHTOI@oBisoety rbsi nempEsee MBI R I

‘Binemplsmieet VBTGB R iRiRAtPRE e Ding ShiRe frst

domain. (See
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review M. in Daeron, "Annu. Rev. Immunol.” 15:203-234 (1997)). FcRs
are reviewed in Ravetch and Kinet, "Annu. Rev. Immunol"., 9:457-92
WQR9049388Pel et al (1994) Immunomethods 4:25-34; and de BEALEFUSHZ4353
(1995) J. Lab. Clin. Med. 126:330-41. Other FcRs, including those to be
complHERTHfgRE A&Jh%&&geeer@cﬁpm\emee by dhanti@say) foatplekreim.a Ehgnate

term also includes thelneonat eptor, FeRn. Whieh i, LesRensiRie: ien.
antigefh oL B AR B STt e Al 19 Cs” %t asfe)fus (CgL%/e? etal (1976) J. immunol..
Immuddl- 38748 KiA @008 MAPEPFRAGunol. 24:249). "Complement

depemdenteytatoxieiylidly ED G ueisis doctipeoriiiof Bba MBRB ddeps|gerposed

of tw&&?(&%i 1§th4(9t) theRy %%%d%&@iml%m@%am emam%ﬁ azamﬁﬂ%{gatm%vy
athway Is inif San in e heavy chains o
chain b@rﬁﬁgﬁb %fl‘e (%SE} while the stu lv\ég%e% g’@ 9331%)41 heavy ch f

comp one the com ements stem ( d%x pa”
dlffermore@ul’egéebglma‘%‘?tw?ﬁbSEF;l‘)héo‘fhﬁ]%ké‘d e S&Bﬁﬁ&%‘%ﬂ’j&% jeham disulfide
pridg@SSRSsEOmplementastivatienieGRiGrangdy) Blywakhbyesenbud@fponstant domains.

Each gﬁggﬁﬂxchélé Q&L%Egloeééllla!n aln)\ﬂ@ Uml\l Mﬁmé)%ﬁst@ﬁ%&&% @t 6&1&%&}/ l®e constant
erforme ative antib s'.are u e am
domaHnr o&%&g&%w& a dl §Tto g tﬂ t%e first con %ag?cl%{mam %¥%§ He%@%ﬂﬁrg C&Ql&rﬁéﬁﬂ Qﬁ

compose two identical light (L) chams

varialplgdoieiinifcaishriai (B YaRaRsdomain o n e RiaR ik REG %P‘H‘é’a"\/‘ TR e
beliehdy RGBavalerfdisulfiide thohght whitetheemurpiper Bfigisulfinetinkages

var{eg &N OQQJQ@ h@éWYoCiﬁ@f-&% 2t c@ﬁgﬂfﬁﬁtlmmﬂﬂ@giﬂbﬂﬂiﬂoiﬁﬂhypﬁﬁr extensively
st o E R LRI A AR OMA e SRacRd lAGANE 1A o
Cc

eavy chain as at one end a variable domain 'b? d ns of
pamq*eiﬁoamrbﬁiawm?h b‘ervavwlﬁfaﬂ?tﬁé?ﬂéﬂgﬂbé‘ﬁ%HWP@‘ﬁ?"é’hgﬁ]V 1ablg doma
antibb@isia e dowraintat iotecendfivns arbddhusnastisttederoaiial itshsthg g, and the
heaV}T JSTEe %QM&MQ n?ﬂéﬂn@fethlghi%%&mo&tﬂﬂ@ pedhiviil theditsieonsibit

framgw?or#%%%ggs gll%)fe O vary a%llrg: ns gf h'sggg HQ%UM%Q&%IQQMI& ﬁygﬂﬁq—?Rs

main oft e heavy chain. Partlc% ar amino a% | o 1aops
largehpadaRiisg HPeshest ARRTEHTHE o AT S Y FECE RTINS A et AR Tl
connbrgiagyehiaimvasabs cotunzainsoThe e syagiublFhedrneg rsithle Faifrinpach chain
are hERHMBARIARS Bhihayayiakierdamains diffepexiensivetionniseqbente chain,

contri I’ElteO[[’l a cglrpnggogsoﬂpe agtrgeﬁl%gl%ﬁ@ %opé%%egmesi%gféf'w b Q%Ehences of

particular anti rits 15 partlcular antigen. However, the v. ili
Pm%tOéU&ﬂW%t%ﬁt@&%?&Fg% IR R gedgfﬁlg?ﬁgﬁrg lgllrtﬁsll:())(fjl(gi‘llﬁélsil elfesn,
MD)cOheematedbimitsrae msegnwetsedivdnpsing arizmshefe (o a Beth b ﬁ’f@‘b‘t various
effediGHhnain aRe dherdigavynciaia vasiabie dahajnspdidenmahdaniytolyxicity (ADCC).

CFO nﬁ%rt\éed 89 ggg}?aﬁg Ye%{@lblxghgrpmlﬂéeﬁ{ ?eﬁf%l@%%ﬁm@%ﬁ&&g%g&ﬁﬁﬁtlbody

Rs). The varlable domains of N tlve he vy andg‘%e halns eac

whic %ﬁ%@%ﬁf‘?ﬁ%‘g%%’aﬂ?% opt| y 3 (3-shedt ¢ uratior n?:eé'r?ﬁlglg A residues

fromby/ ¢ el hy ity et i, théh%wﬁ iéﬁﬁ@ezéﬁc%ﬁé&tﬁqaﬁéh?d B 8997 013)
in th§9§ﬂﬁcﬁfxﬁ§eﬁlﬁﬁl’dﬂﬂi@1ﬁaﬁﬁcﬁ, b eH(B; streS sy ant9re] OEE DM ypbevarialshain variable

domamg E’ab%t I&Q zﬁ" Wacfgfg}lor ﬁ!&eﬁ@ﬁﬁ&%&ﬁgrﬁ?pg%ﬁﬂ?‘{%ﬁ? @/@Yiﬂi@eﬁgﬁﬁmﬂl) 50-52
ervarijable regions from the i 1 o the
SRR T T
heavg elepireracel o fipshist i h?&h@&?@ idaloledielst A% By bﬁfé‘?ﬁeﬁfﬂfﬁeg“’“ or
“FROGEMIES aP albenakikinsd duiesn ofskdealtheBaih éedapeiviDILEF Fesicoresiduat as herein
eﬁnegmalns are not involved directly in binding an antlbody to an antigen, but

exhibit varjous 25 effector fun tlons S ch articipation.o a
in aﬁ??ﬁt?dg/gﬁfélﬁleﬁfc@ﬂ?wéﬁﬁﬂarg &itotoxicity {’le'ﬁng ﬁagmggts AR Bh

fragﬂhypmmtb|esr@§¢onugﬂheﬁdaee¢tehe¥baﬁe?é’re}s 5 %l&%@%ﬁ&&@&ﬁﬁ%&“s
ab111€31c t@@r?sfﬂlm(ﬂé‘admwIPEpﬁﬁ&réélﬁ[aﬁn&hlEafd?(mﬁ)ﬂgagHbmdl@aﬂ'm antigen-binding sites
and DBET gggﬁbgﬁc{gsglgﬁqgggg@,ly comprises amino acid residues from a

com ementarlty determinin ion Iéea% dtégs £ antisen-
5055 (L2 IS PR (T U LR T o Rl el S i
bmdéhtls)tesm@ae(swz)camtgeﬂmnepréym ERHFEA R R VBB 3D fiogia in tight

Kabat et al supra) and/or those residues from a "hypervariable loop” (e.qg.,
residues 26-32 (Li), 50-52 14
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(L2) and 91-96 (L3) in the light chain variable domain and 26-32 (H1),
53-55 (H2) and 96-101 (H3) in the heavy chain variable domain; Chothia
WQRHe/BxIE4 987) J. Mol. Biol., 196:901-917). "Framework Redl6h" 200534353
residues are those variable domain residues other than the hypervariable
Jon-colERICNESIdNESAs hreionclefined m3nuRapain,gigeston eiiantisegiesriable

_produces two identjcal antigen-binding fra Nt ¢ lled - Fabie : X
B T e
hypervorhbisaeBiam oG EERE i BRI g s nHoattn B PR AR AL et
domaiyi6lUsRT @b fragment that has twakdntigons kierifiadosteantiar hgsghif ability to
recogn&%h%ﬁt%@%ﬁ{&%?aﬂn&Qs;lla%ni&g@t]_rhfﬁﬁl\(; J@aﬁhﬁ‘e_eﬁhmwmaﬁag@ﬁﬁ)oig?g g)ent

which contains a complete antigen-recognition an i £ main

sitrg‘.efﬁl?sﬁf"éﬁ‘%‘ﬁa}:s(%ﬁgﬁ 05F %Cod?sr?laé]? o ¢ Sneoi%%{}ghg%ﬁﬁélgfr{}jhone I"TQ’HL"[Ql it do .
(CHI) o diinbeemiabien dBh dinsipetig Hiffe Bopy Esosarersuids ﬁ?‘i‘f*ﬂﬁéfz"ofﬁ%gfﬁi‘ﬂ%%é” ¢
carbox @ANGAMAIENE RESPCIALOTH 1tdismiinthigwonfiguratiors thstite fipfege antibody hinge
reglonh}f?[?[yﬁ%@%%é‘ﬁgf?r&% ﬁgrrfﬁ-ﬁﬂ ?@Fﬁhﬁiﬁﬂ@\{?ﬁ\é}@iﬂé?éﬁ@ﬁd@) iﬁtﬁiﬂ_@oﬂsﬂanftﬁ domains

antigen-binding site surface.of the VH-Vi dimer b
R e e e Tt At
fragmegtieielyhavrovings sy severPe e Dal A5e eBia ‘fﬂ”{’é‘?ﬁ& Bagpgments are
also kg@aprising only three hypervariable regions specific for an antigen) has

tﬂ%@bﬂ'@{t L%a%gegpm%gimgmf@ anligeRr ,slpémeumassa@mm affioftydhaarly

istina 1S entt Inaing Sie; & :Ea mne é n‘ﬁ' 1 nces o L ant domains.
dlsuncagr?%’iﬁag?%haé)ﬁ’fig%% ?:rﬁje{?rrlnhédﬁ he Tirst ctgngtaﬁ%%g(?rtﬁ?ﬁ %Hﬁg{é?tér’ldgsheba\éy
chiSingRabrin By e Gifsb b Haener  SYmER P by AN adrisH S P Tew
wherel@Sild@snatrihes pasboxyateneimaswbtidechaayrehamyChs Fepiyasgtide further

compr?irs]gsl Y ‘EHM%@@e %ﬁmﬁv@ﬂﬁém afﬁ@ W[J&@Iﬁiﬁﬂ kady é’ﬂnﬁb@@ th‘c_eg'mno Fald' B Hdesired

s he dte%('f ation herein for, EaRLIn WhikhdNG Gy RERIINE(S) 64880nal
struct R A Edomains 10 bear at least one free thial group. Fénapég% tib 4Siy Anti.
Amib%rﬁ@n%é%ﬁ@iﬁ@ﬂ%ﬁ%‘i%Gﬁfcesé’r%eﬁ'é/i?gaﬁf%g'f)y#aﬁ ents f\jsvr;glcﬁ '
ErbBhaweddjngey Cysteine srbétswited theif 9tHES cHE Rifea Xoudin§¥ ordntbuas

fragipents-aoalso koRwWimhinentibgh Ehaings eitanicadies thalingsiys, which
fra m\és rtgobrairg(sae SRESIER Em%@y%%rga%? tg’@ﬁgo%eg{gg Qfawmaﬁigﬁgih{ aGHiskingltyRass same

g catﬁed"l?ap a ?>r< and lambda, (K), based on the altlmno aci seguetﬂgg%%fomams on
e A T R
the safragimirits donapsise fhrec/id aich it TesaRlREBRanTERRF, hATeshbRiBgad create
two aFUTHAINRI AN GifBE e HRIBb it Sasi BEEiRAlypRTttle!C i PxaR R STRIIE, W WO 93/11161;
and 3 é%‘?@é&?ﬁé%@&&%m%&m pelypgptideslinker between the VH and
_domains which enables the scFv. tot fortr:B tcﬁee dQ%LE%(ej Structure fOL contain
antigeneprrdirtg st Rordi Brésd Lmagar fuckihun'in The Pharmacolo%y
mininofl Moo STl rribuUESmo M I B0 ses Y HIHEARH M ot G ees! to transfer the
murind REEE YR bAGNEWsY R KadEmaHi8e3d i (L84 jnitly26cEtbBmbriyerljed in many

thera Secl:llt:'é:/alflralgg%ﬁ '&¥§ @rerrfl‘?ﬁéiﬁ%%‘i’ ﬂ@rﬁéﬂ@agg‘l{ %@%ﬁgﬁly Héuﬁ QS&%N@ﬁn éﬁfﬁﬁ%ﬁine
and 5&87458. The term "dlab())dles" l[;eferst bsm%L%Qvgggg%JgggmeHB%Q Nature
complGRSTY SRERATIFREIRY SRS \Which” g ments comprise a variable .~
321: 392609 RomalFPi/shfied ariiorias tenerIiFaBRS Tt BORSERP AT TS ThESR D dine:
and iPERPERtISAsSIRINOELy Mh)irByResitg delORRs, thiattisornwhorntibodh dgmework
resid e%ilrrilg a?s%tl\%qr?c%rﬁaﬁatgg% Q{Q{H@Wﬁr&fﬁr @m%@mm&ﬂcm&id@mﬁim%ﬁ%mre
ot e S LA, O A0S AP A bt he
342: R TRl Sy BT SIS  Didbodies aré described more fully in,

strucfoplerainphtioE ! hoargad ORRS mspramBevrdnerinstimger Sidina g s Bidc.
RiedN@thrAEAT 58 T UHA D0LB244E448; Fodurmaliziedt, {oPASIoMabRIPLPA&AST-499;

prest & (196690 ANIRP IS RS SEUMGHRRALIAOMIRS ek SRR e A 13a14086-4995;
and B 00 o Baemons TSR AB) AP R0 ke HURRADLA R R Fere human

immunoglobulins (recipient antibody) in which residues from a hypervariable region of the recipient are

15



10

15

20

25

30

35

40

murine antigen binding information to a non-immunogenic human antibody
acceptor, and has resulted in many 30 therapeutically useful drugs. The
WorstledddBhumanization generally begins by transferring all SBERENHWS/034353
complementarity determining regions (CDRs) onto a human antibody
replaciﬁ%@gwm &%ﬁ% \@Lﬂfﬁ%@ﬁ@%k@wﬁ@n -Bdilap el Donbhaseddf) Regrafieadse, rat,
rabbit g?{%ﬁ)ggfhes ena(taerﬁay noo 0 és[r%ﬁa:}gelé 1CIty #gnn[?l aaﬁgl ch% ﬂ\rls%g]%nnggﬂgépg

|n|ty 1bHtenSeve |mpa|red Besides the CDRs select
frame\m;hrpmml?ﬁmﬁawffraﬁﬁmﬁmég%fa@élmﬁea%sd@é TEEHSBraYL o man
residud¥) AfataiANpIe pei@DR exivkelin atig nof@hetnsidat wth{1989)t feard fe tBerecipient
ant1bo§y4& R0 dJJ&?aU%%EE rTREK SN MRUGS S WMMJME&@dB@Wmance In
senerss SRR ko S PO AOS e B COMISUIANion of e AATE Lariave

Bl Ehown to restore antlgen binding and affinity (Riechmann
domaigs, &l b0 2Y 9 SIS Fbof thedy PaER RIS dRaPS A TRARTE 0 H‘@@?Saf Rigman
immuiBiobbRAAiABAH409psRrestpaboal B3I himnfanomaS bR e g sequence. The

human\{ye%r Lli]f%o %E{)@%ﬁ%}@o mw&gisel\éltgm@g§olﬂlt%6nﬂﬁﬂ5gloaﬂ£ Roasin geafglon
rom aemo
(Fc), téﬂfﬁy@f d}%ts og a}glhman 1mm216) Lﬁm Sgorofﬁ%e)r detg 1ls Qge I’ﬁg) %Ec%[ts @3%&\?8 86)

uman mmuno ulins %zguplent antibody) in v(\)/h gtr ¢ Biol.,
Natur 55 R RieehAe A ak AHiE h&@@lrffr?%?r-’tﬁ% bhEste! %L%’Z\%‘ p- Struet. B0
2:593-2066/034488 PCT/US2005/034353 replaced by residues from a

hygaﬁl(%ré?@éﬁlé‘gﬂlgpagﬁarﬁ@@ 1hy G}@t@llﬂlﬂﬁiﬁ%&ﬁ eaalantibndys) tﬁbk:c:hl gBeered into a
parentrqaﬂi:as?y Ii%'g o (RO tl][%{lonn %6([)'1 m %l-{inmf Eeng{%\(ﬂltlg ihs, q]%%pﬁggcﬁpi?g 1¥molecular

Y:ahd capacity stances, framework region (FR) residues
disulfigp fgasuman immunoglobulin are replaced by corresponding non-human
resikiesn Fuidhesciore ydiurhianipedtiaitibddiedenraionofiprisec fusih Eeetfgtene
anunoae[é?d@ otfound indhay sl anhdpantibadyorie hedenananihicsy cfinese
engm%ﬁre ZIIII%%“(? ns g eregl ogltBO ?F tpr% &‘R@@%g%ﬁt“@&%é&%ﬁé&@é‘&%ﬂﬂn ganesdl, For

uma ze anti comprise substantlgdl aI of a;[ Iea}%{? e éiwgh a
examP}PpR:%W%‘n%fﬂ’éﬁf@ldcﬂﬁ‘m‘éﬁﬁ%mﬁﬂ‘ﬁfﬁ’%ﬁe%ﬁ%FO ybs antrafly ‘air of tie
thiol-Ryprsariableidops bmmes@emdﬁfm@s@t@foa%ﬁ%m%?ﬂe?rﬁmw%Bﬂllﬁ‘
reactlal%dvﬁueq{f substaniiallysalhoftie ks araciiasaioha danmadifferent parent antibody

whlchrrrclagg’%'sl Qnogpbu I %hq “%{%??ea-&ﬂ@ rélgéﬁﬁﬁélﬁﬁlé}%h@%% Qﬁﬁm@l |§y §!§(Qh\éi‘| Hysteme
comprise at)ieast a portion of an immunog Iobul tll"]?rlstag]tl r(?(gron 104':3%1

am“?}?ﬁi@&‘l‘%}“ﬁ%ﬁd(}‘ft&th%%?lof%%?%ﬁf L ?—dgr"% Fdetals see US
reactifd0TRIBoriue srel{boEY NAhEeRisy SlgpLbilierianIL %fla particular
cysteﬁ%)b@&ﬁﬂ&t@@@ym&Zga)ﬁﬂds?ﬁmtﬁ;s(dmHc)lﬁumomoﬂmbclau&@ﬁlography or

Other 2n 293-506 anﬂlytggglqegtgstelne amino acid" refers to a cysteine amlno acid
éllue which has been en%meered into a_paren antlbo ﬁlé}x%}'o& more

fun‘éﬂBﬂ%ﬂthBB‘ﬁj}( &35, 2AHRYIE REPpaived A% An‘tramo ecu ar or
aminfrr@eoibis far 1EEadis ifiens mme%ﬁ@@t&%ﬁ%ug P?@é@ﬂkﬁfﬁ}‘??&w@“y§°£’lmse 2
nauvabkamﬁ@tpé%eqhaf@ctﬂﬂz;ﬁtmmmfbﬂm reqbtivityof-feteccysteimd savinee aeidications
(such as ?d‘Jt‘t"BLJ %fé‘{ Xﬂy aX@H@u‘%tEﬂ@oBQﬁﬁ%%@gﬁo@tﬁeﬁn%ﬁﬁ@ Whﬁt?w&ghﬂﬁeﬂﬁldgf of an
a cysteine engineered antibody which reacts wi iQl-re e
a““bﬁ‘?‘Yd cdavarEy %ﬁﬂl%n???'a% muﬁfrt}ev G861 HEor éxamy “f%re% réaegcﬁ%émg? portant

polyrmtidro Aviticdivelizgitd m@@h@w&r@anaﬁ%@a@f WFﬁEﬁS féﬁ&@%‘ﬁ%ﬁ’o&%t&‘d
antighihiét 20 shinkreactive wwagapihiglich as a biotin-maleimide reagent, to

fo ”EX%BWH?JR?AH%‘QOQ{%E' hery-nasuaattiahvigaatNity Makdrabily GorAEIDiEke and
cysteine amino acid eng meere into the(al é}ue or different parent antibody

t‘a“SWﬂTaﬁa?ééeﬁfgtﬂ’isgb%u%ﬁ fﬁt thiGEre e reagent has a thiol reactivity
val@shofdeBwhnoien eydtedite s boseraleirdifen at B draiig. gpi-estrogen

receliffexgRvapantii-antibody rwbich feailedptaltiies redotduithtal ol neaetibedy, ant-

eGHEAAEN A% Aok renshviy, Vali s L0 fiets minalam&hRibbg) anti-CA125

antlbraegzggl}\g%ggi%glb&i%@p y‘LI u%& 5 elnelnc]%%l?% qjgdé‘l Cteg p)élgclcﬁ%m antibody,

8’|’nao raphy, autoradi g )i
anti- Gﬂ'ﬁearxqt;@m@aW@m’q:gﬂyg@ap{@gﬁsantlbody antl -1as oncoprotem antibody, anti-Lewis X
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A "parent antibody" is an antibody comprising an amino acid sequence

from which one or more amino acid residues are replaced by one or more
W@ yeteiE4¥sidues. The parent antibody may comprise a natiREBURNYS/034353

type sequence. The parent antibody may have pre-existing amino acid

anubo&»fgﬁ{?ﬁs:%ymﬂgfgagmscm Qﬁus&ﬁ%ﬁdﬂm%ﬁbdﬂl@leﬁnoglgaggwdy anti-CD5
substitutions) relative r native e. AN D] 1
s s SR R e s S N G
a"“boméf‘é@é?’q‘“abmiagtrc%ﬂyﬁﬁﬂb'efﬁwtlp%waéb‘f%gy A‘h%&)d% Y .P%%ta“é‘
antibo@gaiast DoNpabspeplide BIRigehsi (suchCRS Qunibedasudcitdagiediipig-CD33
antibo UG 0338 R bbayS0RIATE) AliB.AlS G SMRkBLAY, dmxemplanyitoayenti-LCA/CD4S
antibodies inelude 2 “taa?%&sfsg ving affinity 40d selegivityfeneey SHEfAGEnt-
antibody, Atk TyE2 RO ANUBA0Y A e Ebtore and tumor-associated antigens éTAlA o
cmsmw@@mma?%%@ﬁ%m%&%@% tPa%VtﬁE}éébéﬂé’f{éEPé‘H%?ha“& ftibody,
anti-cWith et linyitaticryaatitestroedy, receptoniantitboy, am’ﬂﬁﬁ’rkﬁgé?;t@ﬁ@n@wdy anti-
kappa 1‘?%?%85%?19&9&@'1%@%@%Uﬂﬁa@iy ariBbia ] R -2énatsandioaalyodau iti-prostate

FR antibod thepsin D antibody, anti-Bel-2 antiBody iy anti-keratins
Spemfﬁl‘i‘fl“ﬁe‘&g&ﬁgr?yagﬂt 19)? amé%ot(iliyclﬂ A ngly a?m CA15-3 an?lbyofajril1 o

annbosmand:m@gaamm@a‘gb%n -c-erbB-2 antlbody anti-P-glycoprotein
antihoryla4’ antbd3iA antibinthasbrirrdtmdiotbabserarpedtesis/ aminrrisd from a
compg%hﬁrgﬁﬁg%%%%%é&égw bFQMaﬁﬁEh%&?bE@éﬁéM@ﬁ&@?f?ﬁﬂé@M& arrj gm;l-‘lzlt;rlals
353 an - o5l ARfRANARRHRARY
which e 1i5TisE TV)H V& ofln%:(f)f grijt? SesangutCDS %lbo%y i t body will
hormwmvhmotsmeavﬂmawatﬁﬁ%ﬁ&ﬁdﬂt%e e & Sh‘%’%a‘%i y
be puaii- G Db igeantibody7antvG DI & anitibboy, datatin@ey b Téihﬁbﬂﬂﬁ}“ﬁ?ﬂ?a@@lﬁ‘m
prefelgﬂy bodymandus W@e@ﬂg lbody » a2 aiIbRElY acietCH22dast i Oehyrminal or
anti- CD23 angbod anti-GD30 antibody, anti- GR3J AREke SHA3BAGE und
interng) A i 8’[5‘3%%' antibody, an |E > é{!lsleantlrgolt:j)(g qﬁﬁl Cé%ﬁgwaﬁtyl qulbo i e
reducm@re@ﬂtﬁ%ﬁ%bﬂ%{ﬁﬂ% e3P DI e Shb: S SRS &4 y
includel thCRABRAnaNt Dby, rent@BB 9elinti mdylea%ﬂne@r&@eea‘rﬂfﬂwﬂm s natural
envirbnMORAGAS R BLBREMN:. aniisaBI9handvbo dyla@a tinEod06i bt ixephysd by at least one
" rgtcl) ubiquitin antibody, anti-CD71 antibody, anti-c-myc antibody,
i I-cytokeratins antibody, anti-vimentins anElbod% anti- HPVEFI N8 een, is one
antfﬁ’c?ﬁ?b‘élﬁtlwkﬁbwquﬁf%eém% BeAbYA) “ARIambda ight chains
capamwmmdi}qammmw&lﬁmﬁemwahﬂ%FB*“s?a‘ﬂéofD‘éb%—?@i‘ﬁt“ grrien? el
expre@pﬁmgyntigﬂ SAkROmankibady icoki-taittemtidyEabaatio e dyysaaiti- fitsfmentially bind

ErbB, ntibod dqgl E)the? @E&S‘?ea@ﬁ%‘;@%){ m@@& &ﬁhcﬂ%&%@@b@%ﬂﬁ&ss react with other
|sof§f) dd antib o IS one which een identified an ese
protejs et E Ot S 88&&58% nlf‘o‘fgf isn e AR B A 0

S na ura ehwronment Contamlnan db
non-Bxb B meientsect. ibs!rratbrea bindiiesneriasenous reraRnanll Rk e e as determined by

ﬂuor@&&fcfeﬁal\wﬁéa cinghesticactherapeuticadsosafortheipiwiivo dBL Antbrstipes, the anti-

ErbB ylgc% S nﬁﬁiﬁ%r&%%ac@mhﬁb% %@ﬁ%&ﬂfp@@uﬁsgéscrlbed in Schecter et al.

non rotelnaceous solutés é{ég erre &gnents the antibody will be
(198ﬁd?m€83(%5t]o3 @?ggfgf’lﬂfé By Weig t of antibody as determined by

theMeivenjantrethio & anibraissengrapaiap Ry oPE AT G88 aght P@?‘F& R thelr
ligardE GHEEaS Wi it ObkaiNCaslazst, 58 A 0SSO NTERTORAk STDIEHE X (D7)

and %?%%&?D%l@ gl @e%ﬁtg%%?ré&h@&lﬂgllw&&eag %%ﬁ'ﬁe&ﬁt@)ﬂ@RZ HER3 or

enel under reducing or nonreducm 8@(;?)1'[ 003, 4 1 and
HER&sm@@abM&@b?éhﬁmé Brleptlsrersb iy Eifver LealnP1bPa et anti) a
av/pNGkegas timaniitnelyalphsisubwithinaeberoii{zust aEHSIS iﬂ:enaﬁ@é%f)bwé -CD11b
annb%ﬁfélp?ﬂf@%@fhtﬁ@t%%ml}d%/ﬁa@tugeld bﬁfd&lgwnmﬁgemllﬂmtfmws&;mbemy (OB)
Ordinari owever, isolate 0 an
rece?j&r”ﬁzeéﬁ&ﬂ)tgfeﬁ% aﬁx:[ tem a;éﬁ#j etV\{ gueefzp [ rp @f%g Q)(d%"é‘éﬁstu%@é d

ody’ "w a molecular target or an
Uanmngmwﬁwmwla@@an%ﬁ%ﬁlgen, is one capable of binding that
antigen with sufficient affinity such that the antibody is useful in targeting a
cell
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25 expressing the antigen. Where the antibody is one which binds ErbB2,

it will usually preferentially bind ErbB2 as opposed to other ErbB
WO08et8id3ind may be one which does not significantly crossPEHES#fgF/034353

other proteins such as EGFR, ErbB3 or ErbB4. In such embodiments, the

e%ffé&&lé&ig@&ﬂ%%(% ﬂmmdaﬂéﬁbmt%ﬁemmﬂyafwZefarotelmoar(@gjy gallhas
surface binding_to endogenous rece wi
s REHA R f|ﬂ§reélgs§ﬁ8fava&wgf§%ﬁ§é|f‘&%ﬁ?xg??ﬁ‘i\ec%‘%%"?f;SF‘gf"a‘“P‘e; e
monodlaeioiRriPRGNERT EEp ST NERITpCSb e RS Rt 56 EEish HAkBGy ™" e
4Ds5. wilkpehsighificantpsrassedeactcwikhhtiveataDadu phteiD e2ghudd bitSctibed
nv A SN GGk SR (LRBANAMIRMARIDIS AadhRIRBIDSS atLLO84ANNEEREEPTING)
- 312:545-548. Molecular targets for antibodies encompassed by the
asm %B@éﬁﬁﬂ\?@ﬁ{%ﬁ‘include CD proteins and their ligands, such as, but not
linike ¢btos (IEDB, CHMCEDHCCIIRY, THPRIeTss -t HYA ERRSICHgE e
measukG 9 (RNshiCIDY B BréER $OBYW(il) wn ésizey snofmtiveirE bR sielegiptbrhfaasify
disord%%é %ﬁl@% meedﬁlv%plﬁ%ﬁ@&tggmh %ngncjﬁ%%?efpfggdgﬁiéiﬁe&ﬁﬁﬁo&x{ﬁﬂﬁ;ﬁe& desired
adhesion molecules such as -1..Ma . VL A- .
e R A 2 S L R Sk MO oD St s e e
stabiligeddi art COLRPSHNES 1881 DAY g AT G UL A TERHSRS
pallia#dT @6 MEEFitg Endiacssgraupeantigeis of lo2ii 8 hele detrettresinpdpyble.
“Treaﬂ%fn‘?%%f ?ﬂgﬁ%éﬁﬁﬁ%ﬁ%l&ﬂ&%ﬁ} ) r&tﬁé@%@ m&%&cféﬂﬁﬂﬁmmtﬁamm o Bdatment.
etc; and (v) cell surface and. transmembrane tumer- v
T S D OO HDSCSER R R
the capghfisrveistsorer s Roer ORI G atititb ey DS FeRs RS 8H Antibody that
hasantigembindingligsitues efoontiefived fromothetadissEDTHAfisHdisease
or dis()‘rbd-le-rg& GRImI0463: Je:lgyt; &g@fi@g?e mﬁaﬂaﬁ_ﬁ&)@l efakantibady o4 Mb dngyniereduce
murine monoglonal an .oravarja r cancer
e LI G I 0 S 1 s o
cell Al AITSPE PRETRN MBS BIDOH (i AT S AGRARB A5 hURTAB A6
inhibiUdAbAdREr0 ,tlhndVIgﬁ&@xﬂ@EBE/WQiWMA@n%t@t(@mgngﬁgH}e symptoms associated
with TERGE PHIN R ASHO S IR taol-NGr S8R 13k killheiteimanidseatlsOor may be
"tteatg)erc];tlll‘.ortg)f(%r tlﬂoorb é)atnr(]:etrq gl%&? gﬂgg?mpg)@%lp,rl%qjﬁ]éé@gjprEissessing the time
Cytos%?é\?%n?étlie measures, wherein the objeét is to prevent or slow down
to disgrsg gEMFIeETPY SR rRop A LBIBgRhT EHAREE o %‘%brder, such asthe
destopmenborigpibatirdkuantersy ForiparEBELe dfanopidetscvels) of a given
amolRENefigiah andesime LQinicabresuiynchidesdiu are hatitidiited tegsurement of
both %ﬁ%\rlrlléa Irgtg) gufldS %@Pat%@zﬁt (g)I(IEQﬁ '§ﬂﬂl§ %a@?e@&%ﬂﬁéﬁeﬁé&@ @§&}1a§$§@81¥@g administered
I.e., not worsening) state of disease, delay or slowing of disease
dosaggri9FPession, amelioration or palliation of the disease state, and remission
(WhRthemp SetiskoTarstinesenthiesfd stecatsib ol uraeeetismecndramane's mx
is ty e RS0 P8R0 BQIRBgiRg Sttivivalas Aompatediprisspectethawmvaldfrrols
Crfll cg?rgllctlm%t a-l;t' 9&%&9@@,@Q&H&@at,fl}%hm,u%t&hﬁsﬁra&m&w leukemia or

receiyi
Exarr\% eﬁ o\fl v I
ith the condition or disorder as ell.as those prone to have 15.the "
G ARHOF s STEPEP B TIRGH A TAS Do o Lo e e

epithplissewmteohis THEctaeer). tinsrepesuiichidne sraeline Lme Greeratairs gl lung cancer
NRINOYNefsHihigne fest e jalteatamdiseasenor diboter ¢aneceratmneiiorsum.

hepa%%%lﬁ?a% & Qieﬁaggﬁﬁé ’om%mgﬁ%%g iﬁélllbﬁﬁ‘g‘ f@%&%&m&w&ﬁ&f, Eklﬁcﬂ’fdﬂi@ JTA,

uce the number of cancer cells; redu e tumor size; inhibit (i

elioblgejiit SCBIFY BREEM L ¥R SPRRETABRY € Sﬁryctéqa%aéé Fealt |r({ﬁ?t?glt?2lr)1pei%t{(§_§ncer’ colon
cancperiphleratargelorsci bibieyi sadosiepler S5FIe SRBAT R T BRI RSty kidney or
renal HIRQF, MSas asisr 2Q1iahikittarsanm estxde Mpdinarigoowtinbadiopmel isvde

Carc.t% some w%i‘%‘?ﬂéa%ﬁd%é?%&é?f the symptoms assoc!ated_ v_\nth the cancer.

6fie extent the drug may prevent growthy anderl £Xisting. cancer el cen
it mAY BEPRABEEsne GRtHor SIS B F Cancer therapy. efficacy can, for
surf@xampiebBe naeesedroy His sesuing ietwersuticiridasts YRR b surface of
(TTP) and/or determining the response rate (RR).
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The term "bioavailability” refers to the systemic availability (i.e.,
blood/plasma levels) of a given 25 amount of drug administered to a
W3 BiSavailability is an absolute term that indicates mea@GrBiEpHp34353
both the time (rate) and total amount (extent) of drug that reaches the
cells tlg%gp @Lﬁﬁ%&ﬂ@ggﬂé{m ﬁﬁb@@mgﬂiﬁﬂ@gl <Bsagevfarierapheideffas with respect to
"cancer" and "cancerous" refer to or describe the physiological condition
the cangeinammals that is typically characterized by unregulated cell growth. A
“tnsareet BRI SEGPIESEH B AR EAHE SRS IRAE WU E A eé°33r“é£‘%% grlevels of
the redﬁﬁudeqhbuEafmmtﬂmtmrf@qecmdeymh@maa“ma%‘ﬁdﬁ‘a"félﬁré‘{ﬂ*ﬁ555“3
type. and &QWL@&{ mwm@dm@ggﬁﬁ%lﬁﬁaﬁd@@@aﬁ%hﬂﬁ X e @sodfranslation.
SUCh cancers InCI deeste lr'ln?'ne 43 gieal Nnos r(ll%?r I()e I%'S’tl a?ggg%l);%lvﬁqy[ﬁl%%ased levels
Receptog " CHARE?Y, TuRg c§ncer hcluding Small- cell Tung cancer, non-small gell
of the Jg¢rgtemieEn qm@eéc)ﬂﬁfd%eaf?&&o&né%ﬂﬁmwa SRR BT AT
AlternG@veliy) emadafotiaiy| ungmeameanefidhes péritopleurmodiegrarite tiftkin d8rfelbre.8- Via
ﬂuoreg:@ﬁt{x’l%lgr tﬁmm%mm l$A6IcHRE Qasr aintestnatica e polRRACERBAIL reaction

cancer, 35ugf]|obla?toma ce Llcal)gﬁqﬁ% &y)arlan cancer, liver cancer,

(PCR)bfﬁefld‘éue%ancears Repatoma, breast cancer, colon cancer, rectal cancer,
corcbretemﬂr&aw&épr@ﬁ%ﬁﬁ b TR MRS BY APTBYRY Lo AP Hisgtey corresponding
to the awm@mpmmeymm@mlesameqse@ms@dteaa@mé»eevgmvwﬁé&chﬁméﬂd 0=0-

10,006 BR6&TNeRatic @‘e%MB&m()@D@&&ﬁmemm pﬁéuéeaubarsmmoasswell BS= about
head and neck cancer. An "ErbB- e

1-2 1, (c 1 R2 at { qgw% ?a n(r‘:idc;lchiQ eq§ Qactlvatlon
X &%I%’Wﬁ{&ﬂ hQVEErSE B St 5 A <&nt af Yhel el fé sufface.

of the iR kenepr 69sirigk coal CE8 TsPorve Nethidlaagr SaUeEs %‘lﬁﬁé?e”i‘lﬁ%v\iﬁ%‘réf“

approgﬁgﬁi?y abdhe sislacaek, 18 WH-200640834485Pked G 206RI0343b3rGellsre

dlmm%%%de(g Scl)'lncp 1?? &5@? zlg;[tlceE %%gqtﬁ)%&{ngﬁgt 9‘?@%‘%@%9&@5%@@)

Srapeutic effect with respect to the cancer A cancer which ¢ the function
o@%ﬁﬁ?e@g@g“l&?‘fg‘aﬁt@éﬁ% PRSI RS RaS Sigh i cantly i,
of celRigIR): lRvalsdedribreceafito rrlwenimasrﬁmﬁiz;oamﬂhée a:@iiosmfa@et@n@r@cgf

131 gomparggd to 1BeONGANCORUS etbaf t tissue %&1%\ Sueh "’ s,
oJeregcpre%%lon ﬁ’\ay e cria%uéezgd5 byggef'}eéfaar(ﬁl C?‘ f’clgltllggne or by |ncreaggr€ilpeu 1© agent

and tdxaesoriptiomamipkagkaitions OR@GEIB%BWBY/Q?E%H%%|€)fﬂ’??f53‘/ab@'&’é[e9ﬁﬁtﬁ’é6mmal
ongulﬂ&lﬁhﬁ@ngﬁaﬁtﬁ&me@wsueramy byre@¥aluating increased levels of the
TEC£P 1o |t’] {'.Ig)ntl%}llg Elgg §§ r“e%qgg &wié% ﬁgcﬁdﬁeﬂlgﬁlgmmana@uected against an
|

immunohistochemistry assa IHC Alter attlyel QL grdr|et| na ¥b QRS e from.
individyabgpya T‘é%fsob‘?rgé’l?eoﬁtao“rog ﬁorr%ac eic acid | (he ceﬂJ 9., via
In mdlyof dsce mtcmrgmyemp@ p@@a@e@rﬂg:pe@eénvg@gg M@be)ndslamgxfﬁ markers may
exist, PHOIiiNGs, GhpelymierGenghaiannaginnidhiPGR ldetiniigques|ibutts asigepintibody
oA T R e e e
[ e
T e e A L
autoigletaedicrast. bﬁ@d??@ﬁﬂ?éﬂ?ﬁ? Bg:ellq}iemr@%e@cpﬁ E%ﬂefie_gu]hlﬂlél%ftg%mune diseases

throud®0 HtheRpirsicalisddpatatdaastatiopt 5001000 copiesvelnBunecaplgs formation,
dendilng z?ﬁd]‘P @eﬁ%&@aﬁ{&? 'éyQé{ﬁ‘ef W@s%s @R&Eﬂéﬁ&&&%ﬁa& 3hd @Mﬁdiﬁ@iﬁﬂdus for ectopic

eads to ligand-independent actlvatlo € o i
B S e e G
autoi gyyyro Xissests]yAB00to BB e tcas AR S, 28 RER3 %Pf‘éﬁlé% Eiéﬁ’i‘é‘“n?se TREPERpgponse is

speciBidiNiMalcaid pvasath Sty viatarsudinhishdatifiaysion. dted (OB Beiesirap the skin,

the carﬁ%pﬁgzoJa}gsy§mgyg§§u%lxﬁmzoa§ﬁﬁ%st&§5 e/ éndBeBderdid, the ears, the
CYotoxic agent’ as used herelq refer% E?aasss bSt%?s%aGSé[% cllpguplltfcfearmulnplc organ
neur é%}‘i‘fﬂﬁeé“fd'ﬁ BRSPS B oF Chlised cfestructlon of ceils. The term

systeigsi fte Reiae it SYHE i dupA B Fobe ORI (SPE s wpatoid friRfitisy BAYmYOSHiP &y
186ri8Rh53ydiid2ipRféA0ECHh2 Offect, oY it nd e, BivtjoBRfPClS seahcks limiting cellular

gmwtgdloaqtlC %d&%@pe%g, of Lu), chemotherapeutic agents, and toxins such as
small molecule toxins or enzymatically active toxins of bacterial, fungal,

plant or animal
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origin, including synthetic analogs and derivatives thereof. An

"autoimmune disease" herein is a disease or disorder arising from and
WQRMBHH4ainst an individual's own tissues or organs or a c@SEFIEYAIW34353

or manifestation thereof or resulting condition therefrom. 25 In many of

lthgs@héHBﬂlEI‘mf(dﬂgaQé}ﬁ ﬁ@fﬁl@ﬁ@m&ﬁwg&megﬁ: & niirhercaf alinical Brdnples of
aboratory markers enen ) . ortezomi
chemoﬂyﬁgﬂjtécrﬁoent§1r(1)<6lﬂﬂg}]:‘,a]¥un)% WA@ ?gmtﬁg ]:9) Bort ib

INémia vels autoantibodies, antigen- antlbgdb}/
Pfizer)

(VEL@@Iﬁ!ﬁ@eMla@pmﬁ@wﬂs@&@étrﬁé AR 3Rty Spent GO 11068
LetroZRITHENOSRIPP| BB Sives Lreatine nissyaed GBI cdtivagyrEatesak sdféted
(Nova; %?“&%hé/\é FL‘%MEQ&%W %ﬁm&ﬁ%lp@(@%lq%@élih‘@@rﬂe[@%m NG Rneelhnsediatecd
autoimmune disease, | a ni
RAPAMEINE®, W&FHMJM&%% 1?537'%? edhat B celisd %%?E%‘E C%Bé‘st%%%@e ib

une diseases a multitude o 271: S
(BAY#ASORGRBGE Ip@mm@efﬁwe@iﬁe%a%aﬁm@aﬁré&léﬁ%&?&?&%dﬁ% 52715 Sugen),
alkylaGRNARIEX fainaaiienspdaadritioxni @ elbsabthrhtivide:cykokinéoryebushas, busulfan,

1mprog1{fgg E\H}ﬁ#&%ﬂ? a[ﬁlﬁgégﬁlﬁ? %PE%@BBQ Arbgdusnd OhRGHaBIa, and uegi:&opa '
neo-| ymp nesis. £ac ese pathw ramide,
ethylealgb?%seag ﬁnf%@' 6lgfkglmes 1nc?udul1ﬁ0| etamine, g}/%hni] R Hﬁ{p %@tﬁ?l ;ﬁﬁé&ﬂ id

mmune |seases An aut0|mm d ol )
triethylisethisehesphoanigy m@tameéb@aﬁmg%agféOée&mStﬁéD?ﬁ\%hﬂl?té%BS‘hse“ gracinone
a campio@etficatiyi dirgatedyageainsiduzergavicsystdmosach adainidotpfidincluding its
adoze@a(i%t%gpze %Qﬁ%ﬁ&&@gﬁﬁeﬂﬁ%mg sKipogh dine (patdinplylcagf@hycin 1 and

crypt S;gir(?j th?asqgglt Igggrlst}lgﬁll aglddlfr\ll etEleS Xysr&%@ § a#;ﬂ%gﬁ%ﬁ‘%%yﬁ%&'&%l TMl)

the ears uromuscufar system, the central nervous
eleuthetebinppagcayistesipie iﬂfﬁ%‘h@é‘%‘%ﬁ‘f‘ a‘fféﬁeﬁfﬂﬁﬁfgsﬁflﬁlé?f Csfé?emssr(‘f
chlorR¥RMpEshsyptemiahipysenthemdfotus (S mEN eramiatoier dierribrsmine oxide
hydro&%{it?i}y QR ﬁlﬁi%véﬁhmcﬁﬁf fishfgéﬁ@r%tl?qlﬁedmﬁﬁﬁ tﬁhﬁ)ﬂ:ﬁ?ﬁé gfdcn;zmgiﬁae

function of cells, such as limiting cell QL prgliferationaf.calls: antibiotic
mitrosyS RS A GRS AAB S I LS %%/O%é%éé%ﬁgf{ ‘chemothera eytic agent eamtlcmt °
such 3 the eheshneAPERITISO e GRIERTPRCTRE He M SHICBFEEAR rml'gxarﬁlb 650

omegehemmpthetapeiitit ByEnts (HHMAGS: BAGHMDITARDENINSCEIsBIfaSM/OSI
bisp hE I?Jlmtgs ﬁl@ﬁm&£¥ Fah GAdR(En; MiNeD ivmeRaatmsjththresbtante and related

ASLOD nt1 tl’ qugergc%lloéy)teaglta&%m 480101? BE@Q]& MQKQJ@ azaserine,
Eﬁﬁﬂﬁ% vartls Imatinib mesylate GLEI%\I/ " \éarts%h
bleo“ﬁ?!@?@?mm%%@@mwgﬁ‘y@&%ﬁé{ R S%aER né‘l)? g, Sari ey
daun@iiciordurabitin L edieovd o Regaraipei @Wﬁ%‘lﬂm}%}ﬂwﬁ(‘ﬁdmg
morpN¥¥EI R bABBHND G FRALBx SlBxmSTITRilinejoloomatamibiée@sdxorubicin),

o gc S0 RURIGARRAYAHSR0, BaNRLkARS, A0t G b RERRA
P! srazeneca’{) AGl47’ 8, AG1.571 (SU 5271; Suge emh alk t|n

nt
nOga’@H’cXFf‘h@ﬂ‘ﬂB‘P@ﬂ‘é B?P&OEW*FC?%}S‘NT XeVel[oS ) e dhain sullfonat%cs)nlgrm
strepwuctnastowilitanenimmpr siooifeir. aﬁwb@mgmf@ﬁa%ﬂémamﬁgag H’Eﬁ%xat@ and -
fluorD B REQE SR, 168 hag URnRuen i ediepaaindnssacpas. DBretryiptimitiesiarrine
analolr%r]?:siﬁleéas'ﬁedgablgg % lllﬂgxl (ﬁ!&'&rﬂl&r%@{’ﬁlﬂ?ﬁe t{ﬁ%@ﬁlﬁ&e B}ﬁlﬁiﬂlh@@nalogs such as

hosphoramide, triethylenethi ra
ancnﬁﬂﬁfef‘ﬁiﬂ TR f r%ﬁlﬁscg' (aalrsaplélce:laﬁrI é%%?ﬁ"é‘ﬁ%‘ rﬁurlllea?ggﬁ%bﬁxg)
ﬂomchmmgemw@mm@iﬁgqﬁfedsyﬁﬂﬁféﬁéoaﬁamgﬂ@tfoﬁm&%%m} BRIGLE:
testoﬁ@dJMStaﬁtﬂ 26621065 tnahidiggdisimadiomitesin tdasretetilic asid toplealehisisuch as

frohm Qietlc El‘qglg gallécl% )10%%9{%9QMG&@%%Q%HQI@@HIMQM@@BH%@;B dm¥aéline; bestrabucil;
cryp op cin olastatin; dyocarmycin synthetic . an epothilone:

bisangengyigeeae; io RS, f595E8 Li"’l"ﬁ/l %%uelf ergE 8 %{lcnralt?sqﬁt%{?rtl  an epothilone

etoglsairc gallotyinitsfyohygrotativee; ﬁmﬁw%f%@%@ﬁ% AYGhaRTpREpsine and

ansapiRINapRsZinRnehalophesphamideestnanmustinepifosfarpigesmet; pirarubicin;
IOSOXBI%%IP]IeoreEﬁ%\rWIIQD§C m§®lgﬁ?ﬁ%%ﬁ@ %%amgrmﬁ@ﬁamm%@mex (JHgSs

ovembic henesterine, prednlmust e, trofosfamide, uracil Léz'?té’“&azl one:
Nat‘i‘ﬁh%%%%@éﬁﬁﬂﬁ QR AP RR A 0% osrléozgg?ocﬁr%t%nn%%rﬁngn ?)Zr%nlljs ting, —one

2,2 mm@urw;m@mmwughmneadﬁm% 58 &Pﬂ‘lasvﬂiféclé‘i‘féﬁ&?f@‘ﬁlﬁl%fﬂ%"dme)
(e. g., calicheamicin, especially calicheamicin gammall and calicheamicin

20 omegall (Angew Chem Intl. Ed. Engfl. (1994) 33:183-186); dynemicin,
including dynemicin A,
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bisphosphonates, such as clodronate; an esperamicin; as well as
neocarzinostatin chromophore and related chromoprotein enediyne
W8 hromophores), aclacinomysins, actinomycin, anthrB&iyBF005/034353
azauerine, bleomycins, cactinomycin, carabicin, cacminomycin,
urethar%%ﬁﬁ&@gm? UH&&@QZQ@B%X&W% S ARHEHRERYS Rait6ladis Qﬂlpbiﬁdiﬂq_ad@@mmm ,
arabin%d?lz"zﬁ%??r(l:gf(b%)% 8!‘15) rlsie#lijﬁcrjrllgd% g@gﬁéﬁé}ﬁ%ﬁg Neq ) gg%%ﬂ&p&@tgﬂaq; WQMPQ- %ers Squibb

ino-doxorubicin, J e formulation
Oncolgep iesino-Akdo ATHR AT ANTET MEGRFaBREG ey ™ SSTHRIBIEIT HEBRIBILG ™o
of paciaeubigiedaaPbeltiorycinl Ritomysihaisbiol, d§neiRong SitEOTERE® doxetaxel
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oG BT PSR RO ST
etoposirie Bt O rsarides MBI APE eSS NN E L A G R R s LA ae™
teniposi@s eptestarcdetiotyeiate)piecopterimatinmdirexatEP BurinersgoasaRs gahibitor RES
2000; ﬁ%@r%aﬂ% araRIRe S CARIARUIIS HBIABIREIA s e inghi A Uné pharmaceutically
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floAliced o e Ber A 2 e ieteaHe B eGSR B =
regul 2tiDBIBINMMspitidstan emtestohctonessaptEnazibfie W R gen receptor modulators
(SERIAE) IB@QME} mjgﬁlpm M@ﬂ%&ﬁﬂ@lﬁlﬂ@&i@@&ﬂﬁ@ G@}Bﬂlﬁhﬁ‘ famxﬁbn.aslrol.oxifene,
anairelinic acid; aceglatone;. aldaphasphamide alycosidesarminaiesinicacis
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ArofRAfaDSIRIdERY ﬁ%ﬂ@t&ﬂi@ﬁ&w&m RIVIS@RSADHIALIEENIRYE a2 00gs, and
ntrone; mapidanmol. nitragring:RERies Alik AR BRAMRIRIEEIBIONE, and
ARH\@ggggﬁﬁagﬁgo&?%pﬁ%ﬁﬁgo %%%ﬁgg&g%g%&gﬁa%lggl;ﬂglf)@.%rgazinet' P%ﬁ@tors. W)
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veraquin A ORI IiRRYis. 20 VR ZOOB(RI34 R Gnibitor (c.g.
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LURMYEIS SELILRiORE QOO BIACAFARENIXE, ABRAX AMETHipgenic agents such as
bevaccl:que %O&RPAS%,@M!&Qﬁﬁ QQ&Q%%%QME\%Q[&I Q!ﬁemml-élﬂttd,cﬁaic_i@f)r_ derivatives of
paclitaxel (American Pharmaceutical Partners, Schaumberg, lllinois), and
any "f‘I&ﬁ(@ﬁ"’E‘RE(r) doxetaxel 5 (Rhone- Poulenc Rorer, Antony, France);
chiesamistisiiG BMEARES Bermerieting: B nisgUBIRE ASIAR SR O
optiolag¥hathexaterpl atineionamalagesufchchsseispiatinlaamtitodidsopdeariall molecules that
bind }Q%ﬁ?iﬂ% E\ggﬁﬁi&&i&f@ﬁ@%ﬂ%ﬁéﬁﬂﬁe&gﬁm STIOXBOITORE HB 8506), MAD
vincristine; Y ine; noyv ' '
155 g A O S Ao AT oI e, US dasaa
Mendeiis ornirense fripisitear RS BRI oMty BB DT B R X ®) and
reshAiRtiNGIES SpChHT etinoiasidiuageciabihetems thphartivadievtiediydrgpe 1T mutant
EGF%QB%OE%%? 1'%@_'%?% ﬁr?% ;?ﬁlﬂﬁﬁ%at%}_{@&%@?M&B&ﬁﬁt@u&aﬁ@milwwe&mn Us
is definition of "chemothe ic age re- i) angi- ;
e
EGFRntitbstrouerhs enizideive estotvrerickBtEPIHBIE A TE ORRRARS (oo o8- BF
659 iBcHId NG foaexamrpIe). tRaapifest {mdl udiagi@at b0 BXEFF RainsbidifeR)L 839 or
cerfloyiiene  drolaxifons . idimaitaeexifan Jrioxiene ke aeiena/os) and
LY117018, onapristone, and FARESTON toremifene; (ii) 15 aromatase
AG%?&%”H&HE%5i§?ﬁ%l)énzyme aromatase, which regulates estrogen
production in the adrenal glands, such as, for example, 4(5)-imidazoles,
aminoglutethimide, MEGASE(r) megestrol acetate, AROMASIN(r)
exemestane, formestanie, fadrozole, RIVISOR(r) vorozole, FEMARA(r)
letrozole, and ARIMIDEX(r) anastrozole; (iii) anti-androgens such as
flutamide, nilutamide, bicalutamide, leuprolide, and
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goserelin; as well as troxacitabine (a 1,3-dioxolane nucleoside cytosine
analog); (iv) aromatase inhibitors; (v) 20 protein kinase inhibitors; (vi) lipid
WQRiHaediktbitors; (vii) antisense oligonucleotides, particularly REdSESHRRIH34353
inhibit expression of genes in signaling pathways implicated in abherant
cell praliferations e hasidar.axample iRistoratnha, iRafanddrRas) (yiiine
s TS TR e S T EROA(E B MR B e o

a \ expression in or; (IX vaccmesDSllJC&%%g?E@ ilino)
argetqhérapyoiddeihericretineRaitesieh RIEHYEETIRIPFVEEIE LEOVECTIIE ™
quina ARCINBIaRE MAXDEY Mt pine) MR hSJIIN{r) dHes2su@tas CGP 59326, CGP 60261
and c&P@?&BL&%&&G@QﬁI&@@ﬁt@ﬁ%ﬂﬂmpjtm;pg%fﬁfé-w&}imgabt; ém):umzl

~ Tanti-angiogenic agents su vacizumab (AVASTIN(D. REeShYetis:
(diferulod AR AL g[] f@é‘fﬁ}“ﬁ(@?%%tha ) eldgegiltjgpg%sltgs or %gr!}v%%\jltess&‘% any of ' o
PD-0 1SV encplube B EiHe tRE R (EChReArRIEd G PSR AT 2
quinofRBiApesIisoagen titpabdind IRSEIGPR);INGA 76 pisrdbpetah s BGERvartis/Schering
AG); &%t%/r%ﬂ?&lﬁféﬁtmiﬁa% %—f@@hﬁg@%tgﬂMlmmgi?gP%ﬂﬁg@maﬂé@egMe

molecules tha ind ta_ Examples af.antinp ) biagd oth):

(Gleeyees NRydfitslofe &?ﬁﬁ%‘?@“&%@égﬁﬁ%‘%@é‘ﬁ@ , I\r}l_’Ab 45§5§ %AT%Z: CRI.Sr (Wy o
SematdiBEHETY); K72 255 palrecaC RIKSED ) oA Shs ORI -5 0y (aeke™ =
describl i 943532, foitensieisehrpeiiaoan dN@ AN tHeveotcan hmazighiMeRSea 0
(Amefi@n a%%ﬁiag!&8@%&@9@9(&5&&%&);%99%@@@&11&%&%2@5%@9@)53%

e T B VT A o

96/338%tiFentieed that bind EGFR as described in US 35 5891996; and human
antihostiesthstdina e FRrsuchapABXEDIsks WEgeE AR some degree, the
deveﬁpl?&ﬁ{liﬁlow @eéél@rt_ﬁ@ - aniihesy faa@ylb@,ean}uga&emwmlgé g}ixa;;micr antibody
agent, thus generating animmunocon . 0, EP : sforred
that bl g ggfveﬂr%g %Bﬁ*ﬁgﬁxéﬁﬁﬁé‘é &%n‘#g%?ghgoggﬁg%%?t ir%q]%p EG}E%% GF)
anti-spgataelis FOYEBTBI il (RESENT N REE R 28R ERO iR HCT
(C AE3 587 Py kAR GE\ATI 1B frentech OB Asuy ATl rguikiss svpich aen
anothBk nSHERM AR Z006/034458 G TIBRE6E/034BE3Roteinikinase
traditlgrbal IE?I’S Iggel%grem%regs ﬂ(‘:?ulé%r@%?oﬁg I;Hp WB%WQB?QQBUJ@'E&%@M 4i&hin growth
tyroding’Kinase activity of a tyrosine kinase su&t}'as an ErbB receptor, . ine:
hormpnea PRIy e HSHB Y e A% RS EERE: é’fﬁlgpgdpaﬁuqé?hoteal inthe
insuliprecaainiy; pacdgrapttlaswalicarreeiierofpRE i ahigllicsimulating hormone (FSH),
thyroitﬁ%gﬁﬁtﬂféﬁﬁﬁm%m[@)i I%iﬁﬁag@!ﬂlﬁﬁ;qﬁyl(mpyfﬁaﬁd pnegh factor; fibroblast growth
factogég'cﬂ“c%fﬁg%g'c@ dines, By RloRWInNdINES,. & B RS G RDARRRin 4051608 Gouse
na '65706" an'd pyrazo,lqpyr|m| Ine%' helial th factor; integrin; thrombopoietin
gonadoBPR AR AP BIS & 3281 By imidines. curcumin (efirerutoyi
(TPONethane)Sabis<(hroRsERHmO Pl i)t HERBSHHESEIR AR 00 e
as TOHINapienmaiatie sioMPHIBI8H5 I WarhepdiaimBER); exgenegee factors;
inter ergxll(sa(s:llfclzllf_gs (%%dé%%%%%%ﬂé -t?ft'ag&ﬁ& 'S:tmﬁéﬁﬁgs;ﬂ%lﬂg(@S‘Fs’%ﬁ?cﬁéﬁbdﬂhcrophage-cSF M-
quinoxalines - tryphostins ) ZD6474 ) )
CSPy et TR I MNOI A SO ALY L1k Tiloe Shchae ™
1, ILQ b T33P Fef) InffiMitacl S8 45815 ISidf: ﬁl@};l’l el PEISS SIS getor such 2
TNEBIeeNe; Mo varishiiiehdiouariis); GBS (SBexEISmitidihieein, the term
c toCIEJilg)c %e(spfrigt%Qs; %%%éﬁgg &VMX&@ froﬁﬁ@@%@iﬂgﬁt Cugane £1a6migically active
4 lfl stra engca); PTK-787 (Novartis/Schering AG); INC-ICI 1 (Imclone); or
equiyplenieal ShRJRHVR PGP EF tHRYBifowing patent publications: WO 99/09016
(Anrican @ydnafighsehioiosrad e ealrelciesyn gy of 2
pharD3RER Qo ABkhRIIRRT W EHEBAA63 Teh(WWellnemipanie i, et drug and is
/06396 \zNaz'{' ti @&%&R}@ﬁ@d iﬂt@@é% / & form. See,
Capaﬁgeon%gggi:eé\%l 9{%@%%@%%%& %%?Q WO. 1596/ ﬁ? 89 a%%x?sggi@r 5-382, 615th
e.g Hilmaan ORI AJerT RIS R compsund which blocks, or'interferes
Mookt Bf 501 eyt cieslkhes ali@vedojsPa ISt ABPRISE S orerigd Drug Delivery,

anti-angiogenic factor may, for instance, be a small molecule or antibody
22
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that binds to a growth factor or growth factor receptor involved in
promoting angiogenesis. The preferred anti-angiogenic factor herein is an
WQRedE488at binds to Vascular Endothelial Growth Factor (VEGHYS20) Y353
term "cytokine" is a generic term for proteins released by one cell
DzrectPaoﬁM?Bbe h@é}c@%% AReIhe sell a3, nlareehdar(megiateeprddxgsmples

of suchc Ines are lymphokines, monokine gqhg ditipnal d
inventign el et’ié r(e)r"r?{(.IJE:rlnétSfYIn(’:ﬁh1 Eaéerﬁ%nﬁaml cglth%mels lglreggrowt0 ntalfr;mg pﬁ rdugs
sulfatesigg B RIPAERESGRRfItFT c%wwomugaemﬁsww AR GrOWAS NETAGHE
prodrugé) §-Rewineogronith dmmmrt@npwmwmtdwm@nwcﬂwr@mmmwrﬁdmgs or

optlonm? NS\ined %@ﬁ%e%ﬂ@@&'ﬂmmﬂ%ﬁm@ s hREregGS Subds Bflickeuridine
stimulating hormon 25 th roid stlmuilrag

prodrul,crastgmwlﬁﬁx ho?cr)ﬁ\éeﬁtg d(:ﬁ inore ac ve cytﬂl_:] ?actor 9%?%@8 Es G’E%oﬂ@grugs that

patic grow fibroblas %rowt factor;

can beyskesieated mtae@mp%fetwé%wswmw HBHRADE P AREpL {gried tor those
chemcMtHpsian dgthibiingisdlabtance; mouse gonadotropin-associated peptide;
iqfl}:\;gl&o?&%lé’i%' V&?aﬁhblge%rci%f}@ﬁxﬂaﬁ‘&%fgfmﬂhg@@stef1iw§gh$ﬁ§hgpmbamieﬁhmctam
nery t ac cl)l[l T a 100 S dis T ?I’F;QJ 10ona a
whlchﬂsaﬁgi?g 'fﬁ{l eFvg F]q‘raéé) az ﬁl 2 ritB %@ &l QSQ s optionally

ng gr EsY suc F-a and
chemdfhotaPHIik e MRS |Hﬁ&omp%lﬁl}fﬁ%%@iﬂ%"(&%@f%‘&%ﬂﬁa‘“ Ridn @ Piayer
formafda]Ssila3 Gintdiper ans sucht aghintegieformbrapssand -y; colony stimulating
faGItfPJ %l(’g: %E&)a&g@:ﬁﬁsm@@ 03] 9&@9@1@%4&4& é@ﬁﬁ)anlly included i Sljn: czmmcerscg;
granulocyte-macro 3 ARG te;
paCkaﬁ’?feOflglﬁ ﬁemﬁfgj chs:r?%t C?Et T gl%i Q§ a)ﬂ %pt el gr%y @ g; T % IL-8,
admmmtr@thlt%trmfllfatmﬂwd@rtwﬁ%‘?%ﬁé&?&%%&fd?%?féﬁcﬁéhﬁaﬁﬁﬁm BraRE-o;

anthnigetipelypeptideiaetors/hinl vdisg dFrapiddwithganted e Tyxign pgigins to a
coat pp(ﬁéﬁll Gm Iﬁlaes&ﬁﬁ% o@}fﬁ@é@%'%ﬂ-ﬂ@ﬁ)@rﬂ{@aﬁﬁfﬁﬂlﬂsn airal1Bpuf pegatifpimiies in the

fact thatiar\% qg‘r%ts% r”cu? ollgluzre ro em %&&%HQ/ b%quglﬁémc?%b\f&%t% mQhose sequences

e uence cytokin he term "prod I’U%I as used I{’lbghls a chat

that bigckta ‘ﬁﬁgﬁt Ei‘é“cﬁ&}"smtlb?‘%fé?f@%eq%?}?f'éif PRI RO ay A ctive & Baloeen
used foulastancentidrisolgsiypytitoxio toeurithsresifis bbfisareectieth BObéYF&‘?E ARG
dlsplz@%ﬂ%dgﬂ%m&msQﬁf&@ﬁ@@lﬂ@&ﬁﬁﬂ”&’nﬂﬂdﬂVﬁﬂd@ﬁ@ﬂﬂmﬂhﬁm&i&d tgpically through
varte Y& RAERIVTNd BESnak-Goo¥y tampik AEIGSoL.,
fusmns t%m cer ﬂreprknb}(ﬁ C%%%%glogh%rrﬁgal %om Tarlansactlons ]:%h PBrary is fused to

3: 35533)6@ S eSTPREF &’(?F‘iﬁ]&éﬂﬁ)g R LRl péatyéﬁaﬁ’ro SRR rugs:
a pha@hemjoaitiApproathnteTafgambebre BAvanE!s ipsheprr2obeiyid aggprotein
AvidiRGCHMS20R5I034a03 « Rifestect D pugDe livayrBoicharidttetiab (@t isipizand

aff1n1§r4an(? 6n7a claj[ln%l’llm%tlggrsf aggﬁrsféél\gli?%) &Bﬁf?ﬁ%ﬁ(%@h&hbﬁs ineRtQRINGIYIe Methods: A
e no ibhy: 0 Osp d 0 > niques for pr ucin
el T M——
anubgbﬂtmagbmlamm@mnd}u’@@vmd’mmépa&d%%%%%@&ﬂ& jnunobiology, Sth Ed.
GarlAlysasyiate N e gs (b2 atam-aontaining prodrugs, optionally
S“t?é“th'tg qni?ih%@%X&E@%@&Hﬂ%&ﬁg%m{a&ﬂ{%%&@k@&pu@n@HyE1 and a copy of
substliited phenylacetamidg cantaining predi Sy AREOR YRR AR ncuding
an mf’i’fﬁ%‘l‘cgeﬁlj’al%ﬁrl?&‘fﬁgo%%ﬁrug RV Ca be Converted Into the more

ﬁlan@@v@b@@@kp@ﬁp@@l@pﬂ@almmmw g‘g)fd{lamddyﬁlgaésm{mrégﬁ CBEtam a selectable
markd[%i'/ﬁ{t%ﬂﬁd iQsafeE0 Sepgcias ot foVAudenid thisthaseemtiors éachsdeorogaires plagmids.

When ce eQaEerHkQﬁ%Ie chemath %g@@f@édt{ﬁtﬁ‘g@tﬁgﬁegﬁ%@fé&gQO@ﬂ;‘l@ﬁ&%&fU@geﬁﬂﬁge particles,
Is a small vesicle compaQsed or various SI‘Q 1(l: I g (I?es on

the ey pb reglifperoh N R ST ALEE R OMO% éé??a 31/ oA dric (Q uc?h%s ?fe o strand of

the phastiEPDREm Tibdrabatiseitistss Hdrabread @ﬁl%ﬂ&}fegmus or non-infectious phage

pam&l@se MgtherapRube m&&d@v&mammala mhgecmnpqnaem@qﬁrtﬁQMM@ linked to

a hetero oZ ! m@”i}{n Ergqugsda & Qé%@ﬁcﬁ%@ﬁl@@l@tz@@&g toghgdiRic displayed on the

arrange ent of biological membranes. The term "package insert" is used
surfags P AR 8T fons customarily included in commercial packages of

therapeutic products, that contain information about the indications,
usage, dosage, 15 administration, contraindications and/or warnings
concerning the use of such therapeuti€3products.
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"phage display" is a technique by which variant polypeptides are displayed
as fusion proteins to a coat protein on the surface of phage, e.g.,
WORMERHSE phage, particles. One utility of phage display liesRETHES 5034353
that large libraries of randomized protein variants can be rapidly and
eff GGy wﬁaobf,qr tbpsﬁmmnﬁbam@g tonpiiaiigatnalesttedyith chain of
h afflnl Displa tide and protein lipraries 00:ARAge NAS DEGRAR as
atoms fh gb‘&?‘f%?mgraé“eafzglsg%ml t|1§ndp of p%gpné%ltit es for ones with specific binding
L. Linkeesegiidsa fivlppatahtahtisyes i Vé@)%@tﬁ%ﬁé’%a{}%‘%’aéy Uségfor ® _
~(CRSSRAYINY SpealhsandamRepkides aﬂ@amﬂq@somﬁaadiymwlwﬂmu@ﬁ alkylamino

fusions to either pi or p VIII gf filamentou ge (wells and.koWmalnig
(e.g PEREBII RO r@E‘ru 1ac1ge§g§r5a§%a§1 nd referénces cited thereiny.
dlglychmmmtwamnmma@e"%play, a protein or peptide library is fused to a

phage-cpabRIoiaimoOER poripRHibiecaoh: andlexiyressed ataowtleds anitiitie
function rsetge(n{ rogIdgvyge{yQﬁ)lQ';%p(lg%M@I&Xt@ﬁ%@gﬁcﬂﬁ%eﬁ@ﬂ@ﬁ@ iedativedBle signal

Glyveleit phage o (hat soiling f,on the basis, oL miASi, Igand TN
provi ?IByﬁWafﬁé‘rWée%'éltBPgaeré G864 WRIRK Simphty DNA ulations.
interadtionsrprincesatt Wity okRintioglsvih @ﬁﬁpﬁﬁ@ﬁ%lm&fﬁfi& Eﬁ%ﬁ8ﬁ5w0ret‘°
mobﬂ%l%)@eﬂ%lﬁnéiﬁﬁﬂl) vPhage, dispisipbintl depdachigresitel prodeieing (v) provide a
captur mol%) |¥0|H§§dﬁﬁ%l% &Hgﬁﬁﬂﬂ%}{vﬁg)ﬁmfgﬁgﬁlﬁm{ or \Mﬁl@@f@éﬂ%ﬂ&g;éng%

mmuno |o arland Publishi r —

Le%teé‘?"éili’ﬁmf?ﬁl #eh B]III S@%lﬁql’i‘éﬁgm 5'§Sr?n Vector h ag\%mg%wbsagteﬁrgl FRirith ) SV )
Hill Dofriepticettichaisa Te@mEPSé}Mc&rézﬂp}%Foah RIS Yeotinaps Klicl B- and Wilen,
s.. sihagternphagershie Ehagennid PRy de Bsked oRcanyrkndwn actéfiop Regec
o NG et ot

10! e11XC! I T n é enote

light. ? drerrRe8 A WYHENE'S %ﬂﬁ? O Pieia theas \rl;:a%tori cgn%@ dd to the
absollﬁ?@pd@ﬂt@d)mgfﬁ&%?%e APPHEF EETR B5RASH ﬁb‘“’t‘?f@@ée%%ﬁ%@ré% BiSVi¥Ed
employithadlegenestiransssasytior dhdapeodaoctotiitbh fyspadiehs ity }ﬁél meaning
that 99&8}&@9 H%FH??ON mgol%lﬁéﬁm; gr&'b@m gas (tﬁ? ﬁg@ﬁ;ﬁgﬁhﬁﬁ% chemical

G e e 091 1ca Q a e P 9P cific
structﬁrgr{}terséa Sste.ll‘.eh 1SOINErs ar Cein tm%tg Sér %@ 0

agemi O m Infectious or non-in ECtIOUS a alled an
stereqigRrtiv| @8y ﬁPﬁé’?é‘?F?Fﬁﬁ‘dﬂﬁiég ﬁﬁ’ﬁ@@ﬁﬁl&gd\ﬁﬁfgﬁuf?oﬁtsﬁfﬁ ap eElsjseoco f
enantRidBiiene arsfragmientthtneofidinke i teofere E16FOIBEIS %‘W@bﬁf?éemate which
may gene.assanadusion surhshatithorhrtesglagois ipalypentitesichspleyeds. The
termsp%%g}%gélgaag%%éonjti,ot;%%pma?‘g%ep?{g gLe %%M&@@%é"&énnomenc species, devoid of

‘Linker" Llnker Unit", or "link" means a chemical
opticghasigti¥eomprising a covalent bond or a cham of atoms that covalentl
attathesan ‘aivibocy el dregtrhioiety Pttt imhi el SRR
orgalﬁp&qmgﬁ@sdks 'eﬂlk@ﬂSGn@kbd@l&ﬁhhﬂ&lefdtumdmadrSUWmBeamaMﬁmyhﬁaﬁ acetate,

oxalate aEh etedr Oa%d% ”ﬁﬁi%%%%ﬁﬁéesyﬂé@% a&%@)s@gg RitotHRREANAQ,
lyethylenoxy, P

bP metb Leneox 21%6 maleate,
Sahc-‘dW(yl%ﬁ*ﬁl?iBa? (%‘@ath(S’%?h?fE'ﬁtéapﬁﬂﬁg‘eﬁae?falrnlne I\?F) and diacid ester and
gentisinaicldsnineludingpsuic ainetenaiaceskaAt CrRFhReBTats; HEABASECdARpsulonate,
etha&@\ﬁf&é{@ iglehhaitern, jabrbnmennseaiy paoiety (Mhith canhenediai@ritigroxy-3-
naph%oat% sa It)stolg ghgrrr}gg&gl(aﬂ]gg%lg%gﬁﬁﬂg%%l\@)dﬁrgwg%@o@%&%ﬁmﬁecule such as

interact with a Second Iablel to modify the detectaglll% sianal, sic moiety
an acﬁ%‘%/}ﬂ‘é& ByRRerPan A SOl S & Tﬂﬁores%eﬁce resonance
that @abiitgy trastsber)n(ily BiabiliomrpohEvEbeBIE oY FESRS ARG Ry have
mord iR @J&tlﬂ%ee LAEanGs Gvcaltte ghammdall ibhee. guiigetiopiad petics am(p_buhoﬁ ther
pharr%gclzle tlca eabcél); t%ﬂ)béélgcanrlgge E‘M p??ep&gpﬂ&lté(nss m@’e Qf)}gmﬁéemfeé%‘:@dceptable salt

parame rovide a capture moiety, to modulate ligand affinity,
can by B@dﬁ/ﬁﬁﬁd&ﬁgﬁgﬂﬂ?ﬁ@ Y SBIE EHRISIEXAGR" Stereochemical

definitions and conventions used herein generally follow S. P. Parker, Ed.,

McGraw- Hill Diciionmy of Chemical Tenns (1984) McGraw-Hill Book

Company, New York; and Eliel, E. and Wilen,
24
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15 S., Stereochemistry of Organic Compounds (1994) John Wiley & Sons,
Inc., New York. Many organic compounds exist in optically active forms,

WQ 20068y 488 ve the ability to rotate the plane of plane-polarized@akjHb2§§5/034353
describing an optically active compound, the prefixes D and L, or R and S,
arep%?ﬁ?eé%@'ﬁ@%@e%l@é%ﬁ% L eaN gy ralden:eh t1ennaleotd eobbouidkgules and

chiral center(s refixe d and %:ar +). AL EIHRIOXEL ot Timited to,
an AD& EIW & ﬁiig 2\zentst }o?a]f' 8n o pi:at (3] é %lee(s))l $ ot limited to

ésigno he-polarized I| ht b% the compound

water, jgitpTopInek %%bmﬁbam B th et AT R ASET SR A S mpound
prefixedovita {Hyrofaddss dextrerotaionyd For thyivdiepehdefiniagns tplyEiyaeta-

merca{@o%ﬁlgng elé@cofif? m%%]?f@aﬂgﬁﬂﬁcﬁ s¥ranihthatathay- ﬁ[\?ﬁﬂﬁﬁfﬁﬂdﬁﬂﬁ@@ﬁ)ﬁfap is
one another, A specifi_stereoiso nay 10,85 Ahine y
dolaprgingy RIS adrll(a ohex ?car oisomer may alsg he referied;1Qiaky@hine, DEAD i

a m| ure of such isomers Is often called an

diethylpedicioiotée mRRGrE JxUOmerRRGrensrEnB IO RO R T e DA
N, N-dl8626piC Misttire, dfl & falkbémiaténabih isvaebrecatamitisr Ol ds Has been
dimeﬂ?,?aﬁﬁ%ﬁ%ﬁl@%i@ﬁ QE&S@J@@@I@%MMM&%& MHGRkEQRESON 0 [MUEESH,N-

dimet]m g%'ﬂz]%nggtn%\/lggqse mIC r%dg' ge 1r6}f:? 1t£ fe, r&t@ﬁstﬁ ﬁ'&ﬁ%%ﬁllﬁé DTNB is

WO enan |om r|c speC|es ev0|d of optlcal act|V|t ' dlrgle oﬂlremﬁeEDCI

5,5"-dfiblehivAarearsenly 25 e Bl dishy e (B REETR LI 1S
is 1-(Phapmaseliticaly RbedplaidlediongahisrominolgdFB @ iftd Bhe- Keskexycarbonyl-1,2-
d1hydgéﬁlmtgrl@r%?sﬁgﬁs| %M@ﬁg%ﬁﬁ%ﬁam&iﬁaﬂﬁ@;@wlwﬁ a&taﬁteimetgw

oxalate, chloride, bromide, i itrate ate, aci
oSBT RO A HA TS b et Sl e
NN%%awawmnﬁﬁﬂmﬁﬁ’@oﬁ%t&rﬁ@té%%B?zBe?f%( es“ﬁgcriﬁzéfie ?IS igh pressure
hquldgﬁfﬁmatehiumwawaugﬂmmm@sgmwafe;%@ﬁ@mawr%mls methanol, Mix
is 4- aB@ﬁ&B@c‘i@lQH@%@%%@&@&MF%@EZM&WM@AB is p-

amin ?Qzﬁg] gilfjél f rllaég {) gﬁﬁ ate I:%Hff ng%n%gl pfmigpglﬁthylene glycol, Phis phenyl,

roxy-3- nap htho}allte salts 150\ halrS %%%L%q%gayxoh dino
Pnp lﬁaﬁféé'i??&b‘rél DAft ﬁ]%i}’ﬂ%i%“?f@ylln@ﬁésigjﬁ’ SFHRB rﬁ cile such as an
phosiogiiaitdoriiuerghosihateSihiosizsthestievn ﬁwgﬁﬁéyc%‘uﬁl%‘ﬁ%ﬁrﬁ?éﬂ% 18
HifluGON-QEORNICIOE Rerganis meiahogapiarstabilizeasithendivalrgedincthe parent

CYS,;WE%@%@%%ﬁE@armaceutically acceptable salt may have
— ne charg

chal5ear oS drasdar P HE B SRAET caily accepta Ie saltcan have
acidsrofuatipletnsunerdupetitiddnte ralpedrithe exHriaRrRcsitadny L ofapjibody may be
so enPAYE0N8. Huled EFFnatgesl caigaen el oritnie Drgmorangp betegitere o W@ a
CyS’[Clnglce)I? /ng’éél abpgfgilgﬁgggé@ %431"1‘:11%&?1“%{{?{1@91?%9@&{ Ak Qtibody may be

solvate’ referS to an assaociation Of e Or more solvent mO % @ gég d
engingged (AN LB oIVERIE lﬂ'n% orm n’%gecsetﬁt%g og(yzlgepté;! %1 Ofiflre
cystefolvatbs melﬂd@l:abwla}feaﬁ@elﬁ’rﬁﬁeﬂltﬁ‘o‘vwﬂé? tw&%‘ﬁé‘ﬁ% Fyétﬁ’fgﬁ?)sl‘d“es ma
ThioPi@thReR| D MRtk fiityd deridie, aietie. adichnand te thlmofb(isirginedrp®) cysteine (Cys)

emd%%s %‘é"!erv‘gu%QQ %y@@%\q{}eoyﬁﬁqm Qﬂﬂo@&@d" éﬁéﬁl&@l@d B%&Bﬁﬂl@@fﬂ’\lﬁw IT&e thiol

E is beta 5 mercaptoethanogl, Boc is yGar [ v cysteine
s IHE L2 R ST B MR G Rl g el B oo -
engirk@ediimboheRyiapboaiimidlesEHTLiRIRSFETh AtHbATsS it jiyention are in the

rangSligto)amine, REAR . disthglazodicarboxylate, DEPC is

di etﬂyl 8959 %pg%o\ﬂ( &Y, %%Qlﬁ Rds Al sppapazndicabexdinten it Efdantibodies
N,N- dusopropylethylamlne dl|| dolai soleu&lm

Whl%lﬁ?éﬂ‘i?féi%@iﬁ‘rﬂf&goﬁﬂ}ﬂ f89 dlI rYne Vi amlnoaf) rlé\/I ensﬂble almbOdy conjugate .
commhﬁme@WemWéth&F@m@*f(&ﬁci%Wﬁ@iﬁlﬁk?@tﬂ‘é‘ﬁé‘)"lffﬁ)l‘?f ?&dﬁf‘ﬁ%‘ designe
sele&'iwa ﬁtthvlﬁwaﬂﬁ%ﬁi&l@ MSduis dimethiyisiyifosideslbocsiscifiskipliengaing ¢ yifeg moiety
throu h t (r)’f| 3 BQMLX%PSI}E ST N B lei mlicke Q'Hﬂl@i@&fﬂ"@h@ QMQﬂﬁba&Hd%@Eﬂ& {Biol

dieth ]Ienetnamlnepentaacenc acid, DTT is, g@%gr L BRGS0 o Otherammo
st O RS e (e e ELES
amdszmxwewwmmﬁwsmmamgfmefdwﬁ%ﬁﬁélueefmliéeélréaﬂa@ﬁ?a%f°up Thicl

mass spectrometry, EtOAc is ethyl acetate, Fmoc is N-(9

fluorenylmethoxycarbonyl), gly is glycitte, HATU is
0-(7-azabenzotriazol-I-yl)
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15 N,N,N',N'-tetramethyluronium hexafluorophosphate, HOBLt is
1-hydroxybenzotriazole, HPLC is high pressure liquid chromatography, ile
WO26(B3die, lys is lysine, MeCN (CH3CN) is acetonitrile, MeBSH/852005/034353

methanol, Mtr is 4-anisyldiphenylmethyl (or 4-methoxytrityl),nor is (1S,
specifi€ i E).c(m)a i ﬁRQ&QEU?ﬁ aﬁﬁ%l%ﬁaé@a@%e{my&g@m@ﬁaw RBSsidut higher pH (>9.0)

osphate-buffered sa H7 olyett ly . B Aobronc
and lo%bﬁgﬁuop,wﬁe%abe reI uire: {'% %99!3 on Pdo X Mg&(?lg (.;%ql aEtQA App h,

n rop e|m| ocaproyl phe is
AcadeipPresrylaiedoine, PyBrop is bromo tris- pyrrolldlno 20 phosphonium B

h@@t&mr@@hasmmmoﬁgefimesimchuxsf@abummegfrwwirgmggapablhty of
their wsfz\iji ”'”t;ﬁgﬁ a}lﬁ'r%“asﬁ(aoﬂm&j;msgjcm @%ng g%gﬁgﬁg&g@g@gmwno

IS ultraviolet, and v valine q s (TAA.

preferﬁmﬂgéﬁlﬁéalaﬂtég%%mg o%ﬁlaf A niion Mmélude cystelnee amfe o t »
cell sugfpgi mm@dpmimrb@hﬁmvé%ﬁée awl?fak‘é ST RGP A T s g
cell suaamrﬂ&gamﬂasatiyta’éecea;planedawrthealtaysse‘m@ramﬁg:quGSSAm%Wéﬁor e.g., known
or suSI'J:ec{)Q?(g%m%tpﬁmgt@&(ﬁﬁgﬁﬁ%@ 'Eﬁ'adelbﬁmém%mﬁgreﬁﬁﬁ&?(d%ﬁﬂpﬂﬁkﬁeﬂawﬁnes

antibody ragment m Ineero n\(/)alércrl]] &me
mdec}g&ﬁW@f’éﬁ&f?&)%Qra ulat1 hIOE % ny 1 lg’gly %igéggn%?&mgsei@ ted

|m| a parent monoclonal

with (BnGsoEYOWTDy weaeeﬁ@rﬁé@ﬁ@a% fft?ﬁ‘i?'%flbrm)cﬂ\}%‘ﬁe“i’f‘éh&ﬁ&]6’8r RO gpueen
may b SIRGIe Sieramitiatichcyields aGingtecagineerieeh oydteinecrssiormginegred antibody
i capdUSFARSHENE, Bl I\n}lglgo%t& mh'l%ﬁéd @ﬁoxaalﬂﬁauga@n?ﬁgajeéa&ﬁ;zgg;ereln the
residues in a ThioMab, due to re pfthe,gG.am fic (with
other RybseA S AR PSS PA- ST FIER S meeré??e Srpés?/sté%ﬁ}eq Cys) 30 residues are e
respesyalrermidforithersactivity of the newly introduced, engineered cysteine

thighgpaepsniiethiol areactivitywatedasibode ktoted HamBRdAPIEAT iR AAb4D5-2,
nuM ABRSE;of K110, 403 angheaRibe Measnkedsiel rMyAeyBEETNad BIGIESIEEl (Trastuzumab,
R GRRdY: Jely &%t%l%\;a'#&? s ghevsicing. enolpesiadamharies.oldne,

FAFETH the ranges o 7t010008t010 The
humapjiees] GROCR(BQiBH2 2Ad) ﬁ‘f'%ﬁ‘é[f‘é‘ﬂ()‘?’il PAPRBRTISE R RIS Bnable
cysteirmangireerodiandicodits iBSnitmcbesieaptriicalitind|elgisphifeupled with
a thloiqgﬁﬂ%’lég XntTlTﬁéﬁlmeémci@rgUﬁ&hﬁh@%mﬁuﬂﬂiﬁlh@!dyatﬁlmugai@nt a capture, 1.e.

afflnl% F{Pf)rfege %é a E'%tlnthQOdr ag rrlI{Q aCQA?éH%tﬁb%Qg)a%Uﬂm&@Q&gw@ glebign phase

ole Si nate esl ned selective sjtes. Re ve .cystel
lmm%%mg%ﬁ%{ﬁeénmcé’ﬁﬂgwgﬁé)f:ﬁl?:sﬁl)?rcaoﬁf&gzﬁk F}rdngé e, One
examplOiethidineugineactsiol redctverapeupds (SRM)s nateiemay e Pé‘ai’&@fy‘fea““"“ ofa
ThicPRSRHcieaRhilicreastivifyoohithe shiolyfactitsrality ofha!Clspresidaentbractivity of

the ex}r%%L%%rglde grrlg ] %eanpa?/%te %QtQQeH %@%@A%&f GRS 66k thRMLAHASE ABAGCtional

nctlona rotein, such saml f lysine
o A SR B B

moicH @T{tISR006/034BReaioeelfcHupPkaoH Iy RTHEItRcARt PG AR drue
Conjl@@‘gents may react with amine groups, but higher pH (>9.0) and longer

rea’?ﬁlon tlm 3 %&h%%%’é@%éﬁ%@% blg&]wﬁ‘léé'ﬂeﬁ&@;dﬂé)ﬂi@ﬁﬂ@tﬁﬁwﬂ AgH production

PractlcafA proac Academic Pres§ q]nézlog Y s}?he %s@ A%?J%Qun Steps
of anﬁPﬂ%?ﬁcﬁé%"b‘F‘fﬁé“ﬁW@nﬁ’o(ﬁhﬁrrg% yr?g it the antigen ing capabilit
descifedhtiedr wild type, parent antibody counterparts. Thus, cysteine

en@%%%@mébaﬁ;e& asplisapatieafdginiding otprehrabiytiopessificallyhich the
react %’3% % gxax%qggaelgéﬁeﬁ%&lédﬁ 1595@&%@%ﬂ%ﬂﬁrd@aﬁﬁglai@dx@mig&&&twe

Surface TR prot rg-ijandtbhe{; fﬁ%‘ég%c?ﬂ%’i?%%%semh

CODJ'EEéF%‘rﬁ@Fﬂﬁl@ﬁ%gBFﬂtéﬂ% Igfﬂ?%}'f“ngf Broteins, cell survival regulator
ChefactonsioetiqpititesdiionBuinat B FRes sHe el Sebriat b iy ﬁﬁ"d& ioactive
LabdRifs: KﬁQAMEbaDAﬁJd&QE cteghémicprisiLtel Suy Idtion 1BPAbBissuesde Gbtophitnt

o diferentation néépe‘9&%15@(@é‘@'ﬁl@ﬁ%mk@f&@@wﬂﬁ@gmy@m@ﬂm&aﬁn) The
cycf)e regu atlon molecules mvolviqislg vasEulo enesis. al 'Pno f?uo% S o such as

Paft%%éfl%ﬁéﬁytﬁ?ﬁ’t’ﬂc(f%‘?“é(‘gg RIRSRACSH S SPELREE S Rontrib u%)él unctionally to)

fluoRngingerisiBucfisectuen Wé@lﬂ%l&f@é%ﬂ&lwﬂt fenay pasipg Rigtdiotherapeufic metal, a

differentiation factor (i.e., a CD protein). An antigen to which a cysteine
engineered antibody 26
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is capable of binding may be a member of a subset of one of the
above-mentioned categories, wherein the other subset(s) of said category

WQRaMpAEEEher molecules/antigens that have a distinct charaBfeFib$20aaea+4353
15 respect to the antigen of interest). The parent antibody may also be a

peptidyn HP}I&P g 91%&98%&@&%&% from UM ALALAFy ke AMARE RSvajous isomers of
polyet}ar'lf;aw % 55321(‘% t tbbm Sto A4 91” (%?églgn? or arMép %@H@dl@l‘é Mp“ﬂ%ﬁc agent

rasflizumab Lé gr‘éas described In k p 3
of IS B8 e aHPd eR BB SR RRBCHS ORI HET I EY TETRY R hEEt ﬁ’ur‘%{g?urz‘éd
consta 2068n(WE H3A3dB310} ein ol diLmaeriee doR Sl mitbiotié snpkodies cHlsapites should be

broadly gﬂﬁl&b?er%M%‘%m%ogﬂg'Qfﬁ%@tqwgmwﬁ @fitheul ﬂyﬁglikﬁmmayd@ed specific

site-specifically and efficien u d with | thiol-reactive reagent, :THe domains
anibop RfeFBETRIO ¢ 38““ it ere gyl 3t?1nu néﬁ%ﬁn m%fetrereagent a captrlljre
of the pmsibagffinity, label reagent (e.g. a biotin-linker reagent), a detection label

(eqys@ifinEphetartagentichsolicbphaie inthmohilizeh prrevdeidtelyt are not

hmlte(ﬁgpﬂ&ﬁgg I\%ﬂ QQIM%WJ EAEDSIS Q{@wopﬁs@)gﬁﬁgiﬂmgl@fs U’]}é{;ﬂ?eﬂﬂba;&tlbodles

ne exa thiol-reactive reagent (NEM) i
may b%WMﬂfﬁF§ U% Sdiment, g?éeaétlo%g(l) bl\l‘ﬁ eéé@%%']@a biotin- Ilnlggr tg
comumgéﬁﬁpravmmsasao%%wm@a ¥ ﬁ]‘c‘??‘éﬁb‘bﬁ}‘%ﬁ&‘idtﬁaé‘ PrRssALY Ky seneraine
antibobRRaEiMitynehothanangineaiectvdysteinedibidue inthyatie Idet@@léﬁt%lﬁéFover effective
cellularr‘nt%%%'sJ ngdc aﬁq@ﬁﬂ@l@sﬂfﬁﬁdﬁg&%}a%@?ﬁh&mwyEu&fg;ﬂ Qﬂﬂén‘ifikﬁ?fﬁlggﬂﬁi

rovices a Oy e tl 9 al %}‘Ieongcl 1ca IQX S ;J h{g g {JS %{: more
Othe”%%%\%?f RN (AT eI yhlrgagé t (fr c()ii%%er (I?agb%l bReagfl:ll)({gn of a }h b
particylftiype e QECRrRESSThIE FATEAT AL PR  AFSEABCGT (Y E uﬁj‘ffgé i

umor B cexen@iaeytie thotsrdasoibdd herssiay e apfpitad hermaralseis arempared
10 on tRENHGAT IR ﬁ&ﬂcm&%ﬁ@wﬁ ahanthadiesn anddnaisgaseiaty ctD otfres antigen

polyp rt?tees'ﬂs thro“%e 2ap! %E}Iﬁ’{% OfCE*&%SS%%%%é%ﬁ%msﬁtee& despigdbased

erein. an approac be applied to the conjugation of other
therapiol - reactlve agents in which the reactive group is, for example, a

maleinitte pEMAIs drobdetbrricaroalimyisdyt di éélfﬂdé3®rlléfﬂ‘iéﬁlﬂ’i‘iof?é%ﬂ%‘e@s
inforn‘?é?ﬁﬁ&gﬁﬁﬁ’ﬂcp@&@ ehididauglandnRed ielenularaf e iesitHamebobkcbfdes names,

alterang resgse t gcsce%‘gcgn ﬁu%%%?sr%h ﬁjﬂﬁa{?}) ?Qé?en%@eﬁﬂlﬁﬁfgr QQ% zlElG -and protein

loconjugate Chem, 3:2; e
sequea%@mﬁ@caﬁomeﬁ&%ﬂ%ﬁ%}l&%ﬁm}&%‘éﬁ’é?ﬁ%%‘r"é%%“ Jl°‘%¥c}h"l>’lr e

acid dBdgranjugaten@hemespoRding Qﬁ%éﬁﬁS@a@ﬁmgﬁwa% dlagepﬁqmgkas enBank.
Tumdr 2B ACaRMIc RIS S Riegasipf: AC:hibe G48s6 . adanpanhisplorms
possegsm%~| l?% X(t)gtt 9&(‘\ g(gﬁryS% ShoRt 5955@0%&9131@:? olarialghlTonts t@'ﬂﬁ@étjﬂ&ﬁi&s identified

uoro hore such as a 40 fluoresce I O3éelke qu oresc

in theyfifsd é“rﬁfﬁ’ece% ?fﬁ’@i’é’f‘i ﬁ’&“ﬁﬁé‘h}?%‘rﬂgl iMaging or radidthera Seolﬂtclcarr%aegtg?tlg w8
TAA B0 ROBE/OBMIBE m@me@msveﬁvsseﬂﬂwépﬁ EWWB% apéBﬁ‘H;?f‘l&‘Hé?
gene@ﬁﬁ%%ﬁtt@Blﬁagp@mmﬁamaﬁ@mpdﬁym@@mmm &s Vadovith ibo pewrpsponding

sequence Ellﬁle\ée tplyel ‘Eé?ﬁe%é? Qla B RERICS hathinds: L‘Be@iﬁbﬂg ROMBPRRENErOxpressly

another carbohydrate or lipophilic agent. The sites identified on the
lncoré%é‘ﬁ‘?ﬂ‘éﬁfeé‘??ﬁﬁody fragment hu4D5Fabv8, herein are primarily in the

v P d¥wvhich is well conserved across all species
) BMP'NIﬂQQ&i@ﬁoFﬁh@%@eﬁﬂﬁﬁSﬂﬂ@tﬂdﬂbﬁtyﬁeb&@dﬂt@ppim;asbjelt@ BNE01203)
L erans 1 e anlon
WO BRI e bl s e 2 5
WO2YERTS @gmé%r@ﬁeéﬁﬁbm@%ﬁ%ﬁ%ﬁ}% 8%%9%?%9@1[?%&]%&11?{

2: PagRBREsInENdeodutane @inin)jted003mpEsedidsmgdinstiesll surface
wo%&‘i@g% SRR 1UPr13SRARRRGsantinens (héMol Sehoanbodiage 149-may

e use

150 g e aed amibodles (NSADIYBRIPRig. g A 1abel moety) or

NP_001194 bone morphogenetic protein receptor, type IB /pid=NP_001194.1 -

27
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conjugates (ADC). Tumor-associated antigens are known in the art, and
can prepared for use in generating antibodies using methods and
Woraeadsi8 which are well known in the art. In attempts to disRElarS2005/034353
effective cellular targets for cancer diagnosis and therapy, researchers
Cross NAYE, SQUARY i idenily tansmemigssor otherwise tumor-associated
polypeptides that are specifically expressed on the surface of one or more

@ E]&@R?Et'gﬂ@;wé’%%ﬁ%)a&fa%?@&%I‘r‘ WS &RIMpAred to on one or more normal
n-cancerous cell(s). Often, such tumor- SSO é? ﬁ%@ﬂg??ﬁ“ﬂ@&g?@augumh

BiocheRoR RIS AR EXSr &35 6 S e QOPAeRE ;1} ancer cells

H.W.,ecin(pedad. RiobSlikre. g@mwéﬁqwam&&?@@ﬂ@t@@e@awﬂé%a%%@éﬂ%”

(Exanlgfeqwhﬁ@m@gﬁamq%ﬂ ool veoriace ervigenirpolypeplitss nasgivers Ase

wo2d %%&A?E%L YRosPecizalijAckeanes @l bt Agsiiationimozouson300s

iabed erapies. 20 Examelos of LAAallde QULAS001 3, v,

<C1a1m|h9rt8@%893m‘x0(21%0%§‘8% RS EOr e nvenlence iNFGrmatIon relating

Uszomeame%(ﬁnﬂgé?ﬁ@ZQillS@ﬁWﬁ|€§Haa?é3<r1?e&9ﬁﬁﬁ9? the art, is listed below and

NP o@@@b'ds%ﬁu@amsfaﬁltﬁemaaimlaﬂme&pﬁembmkemeession numbers and

rimar f r I K c acid and protein sequence
systerty Theaider S 61 IERGEGRhAllowIng r;ﬁala%

n conventions of the até)sgli3 ﬁ_p‘t%r gﬁBﬁotechnoIogy
Crossﬁf&rﬁ‘i‘?éﬁ&ﬂ%?@@%?ﬁ NERE 7 i N protein SequerTces corresponding to
TAA (1)-(36) are available in public databases such as GenBank. 25

3) sTHAPOERSSAGIRadangeaatagetad ysartibedies mclsde all amino acid
NM (gl%%@ce variants and isoforms possessing at least about 70%, 80%,
90%, or 95% se uence |de tén {el%%@ t{;r at %ngg%ﬂpgﬂtg@d
CamﬁhPﬁeﬁéﬁéﬁ Fé?g@?ﬂ?e(% WHISH Exhibl antla e same biological
(25): I3POPA#GRS: W@mﬂ&éﬁé%t@sna@awﬁﬂw}?a%% (Sl%é’q’uéﬂl?é"f@dﬁ’é Rl
wo26iRdeeieraness; Wanexanpte (aﬂlﬂmhaEMﬂﬂaﬁihmsep}aéhw%%185830

(Exangg%gl %rfi‘}%b%g%@%gti)(ﬁm %ﬁ@%?@%i%ﬁ@[&@@% m%@@)‘dﬂ@mﬁm&m&l@xample
TAA with the cor %sequence listed. The sequences
9; Figghg: cﬁé?ff@é% fR&he fe tifire Rce sp%c cally recited herein are expressly

NP_(3fé8tpor armdntsynbesfesrenite i iseRl ASBEBRIATED ANTIGENS (1)-(36):

Crosd X EMBRIBNM e M btrgehethMvpi@gdip réceptor-type 1B, Genbank
accession no. NM_001203) ten Dijke,P., et al Science 264

101-104 (1994) 1 77-1382 (1997)); 35
*0 &%%‘b‘fﬁ&géggﬁmmg e§§83%%ég)61 Claim 1 é,
. BKUgg@@gzg@?g@zml(ﬁgé%@@lg@w%%%ﬁ? S5 RN LB e 296):

(ClaiVE Q030 SEAB2(Pea Q=0 DY; Mg@mazggygzoﬁk%ml@xzmnﬂfab%

Crosrtiend); WO 200302042k (£6l8imreg 148402003024 392 (Claim 2; Fig 112);
W0200298358 (Claim 1; Page 183); W0O200254940 (Page 100- 101)
W0200259377(Page 349- 350); WO200230268 (Clajm 27 i Page 376);

(5) MRIOOORT HEPR DU SR MBI Y Effﬁﬁ“ﬂﬁg"ééﬁ@fﬁ S Hrorphagenetic

no. NMObBHS 2B CEmtagdiph.| B ADRIcINFCD(ZE? 92, BOS: 2?%@9‘20@6‘70@%&8‘83‘1

Sci. €§X"9%5(§63Q5é@$43@% (@mmfemme&. Mtl\m@oem&)m B 99% 1 ;

Y06 Bo2Nivh3603486)
Biol. §%ec 22?“8’4??%@?2%& Ilé)%%é 255 (2 i 22% ureﬁ%
<Clax(56@9’ﬁ@8?@72@9§>(f§@%f)02é586t9ﬂmﬁ Riee %1% § it
321)( $6)sk1PAZ (PR B3)TW C208434 8988 NIEAH SR WWI@QUO%@@M&W%
(Example 1V); W02003042661 (Claim 12); W02003016475 (Claim 1);

WO 19074,& 286 2:h8);
©) 1‘{7}?8?58%6% @%ﬁ%ﬂ%@g; gst% 2%18393 ngslégglos ﬁ%{gg%m 10
2, wwd@@@%)dwmﬂé’eiﬁ% t(@famﬁe%%bv%a ‘b%% 0 5935 (Claim
1. Bidl. El&geZIJS32131@)?6113@0@3@2)4%@@@@)@/@@2@63@2@1§‘81?dlé|rﬁtf]z(1999)
Biodn@IBARD. Res. Commun. 258 (3):578-582); WO2004022778 (Claim 2); EP1394274 (Example 11);
W02002102235 (Claim 13; Page 326); EP875569 (Claim 1; Page 17-19); W0200157188 (Claim 20; Page

329); W02004032842 (Example IV); WO200175177 (Claim 24; Page 139-140);
28



10

15

20

25

30

35

40

NP 003477 solute carrier family 7 (cationic amino acid transporter, y+ 10
system), member 5 /pid=NP_003477.3 - Homo sapiens Cross-references:
WQRAMEESHEE2; NP_003477.3; NM_015923; NM_003486_1 (3)PSCTARP(0O&MR4353

transmembrane epithelial antigen of prostate, Genbank accession no.

Cross-re e-nceszﬁﬂ\%kéﬂ?lgaﬂﬁq;oaﬁg 16I;lﬂ\ﬁ1&)6lé8517 -5860 (2001), Hubert, R.S., et
f1999) Proc. Nat]. Acad. Sci. U.S.A. 96 (25):14523-14528);

WOZOO4065577 (Claim 6); WO2004027049 (Fig 1L); EP1394274 )
() ST KINO 60NN 4255, FEMINE S WS2 06304265 (e T o™
seven tH&M&)L&ZQ&Qa(E@(ﬁmple(ﬁ)',pUSlﬂ@Q&ﬁ&‘ﬁ@mra(EﬁqmméTgp and short cytoplasmic

dommw% 00%@%%%@%@@&)&%%993&%ﬁaseﬁyamIole 5, Page 618-619);
Xxam !ﬁ 2
Na"aS‘T:Tg ?A})(@@WAO%SS&E% %laij%J merﬁ% P&Q% F%é’@@’@(ﬁé@"(@ b

rane epith eI|aI antl‘g\gw) > (cl
WO20prosEReCIdrol PreransIKeONARIE (G : rﬁ?ﬁeéké%zﬁ P 2893222‘1& {Claim
20); w(éo)oailm((@mammucm Genbank accession no. AF361486) J. Biol.

Acces 10 P%%6é%%}421§34%83g3§1§A@%@@[))GWQQQW@@'B (Clalm 14)
WO 00292836 25 (Claim 6; Fig 12); W0200283866 (Claim 15; Page

116-121); US2003124140 (Example ross-references: Gl: 34%%467
(8) PSBAKF 41 207 G0AICE BRik 865 3PAENAB - (Wt@q RN SRR ! rzné{égﬁaryocyte
27000PREENEALNG:fasioErasivo the iy 3R6Ps) aRbs o eESIBN Cans e - GBES3953;

Uszoo\g?%'%@ggﬂslm'\i @&ﬂio@d@ll §NeM26S (RhoBAEBRB(C1H94)); Rr@mraf)uzmg; (Claim
Cl i
s e e TR e
(Clam(mg@;»)zove@w@é&@m@ '(Claim 14); (W0O2002102235 (Claim 13; Page

Cross284=383) GY$D200210AQFB¢Clay 3H3p28gk 308-309); W0O200271928
(Page 320- 321); W09410312 (Page 52-57); Cross-references: -

M:601051; NP_ 005814 QC%SS o%‘?f}el api3b (NAPI-3B,
® EWBﬁflgogﬁ?’é?ﬁErece?u?é (62%11[1r%|1(|el}{r1 amily 34 s%%;{%)?w &fpate membep.
Naka@@ﬂe%l%@tﬁ%hﬂ“d%‘ﬁ%ﬁéfﬁsp@%ﬁ% 7t'r%§%&?t9er§ fibark Accession ™
Res. CirIM 1 DOB42255 1 Biok@Iena: 2707023 19665089657 (R0 2yeide fitcRiol
Chem6§6§2§48§%43§49@99§§<)anl%€d|{1 IfhasRhdd MQ&QDBBtmehgnmpBéy:ggéscmn 178,
Y 4 | ing [Z5%)

656- 6%391;155 5%%565 §fgj)zzzasp (%g%%%i% gﬁsa%?%%;g %\/%‘ &Clﬁuﬁn el
Cmdlavma@@fwcmb?ﬂxﬁo%é%ﬂ%’é“(@lMme% Hge™4 §> 4032842
Proc. (Exanepeshi/ 7 VO 290 8731 5P 00N M@@g@ 19891 ADip- Ede@Ol Metab. 82,
2116.30026193/A428.R6 T ULSA005/0843532 Qrossesimente S/ 60404 Am. J. Med.

9 3 (7 Fée]ép§7]%OK%Ab#5uffenbergerEG
Genekf%fgg%ééé@%%Sgug%ﬁﬁiG éaiﬁrﬁxgq mrrlﬁn 5b g 4§§%@5d%@1%%0 A, otal
et al %@\/@mlﬂ%m%éﬁ%‘h&ﬁ%péﬁsmﬂr/ﬂpe 8“fypé ?< tfansmembrane
Fumd@ohaleméT MYSARa4s b @tmbvaw@%wemﬁ%éﬁ%pﬁ&n}%é{%%%%ﬁ’ ot
al Na@%ﬁéslQﬂ4ﬁ194ﬁB@é@&Kr&)sMagasetn HehaG:¢29003 DA ReIF; Fuchs S., et al Mol.

Med %)&)ili 0%%?@% n 28949(%939306%'% &MQZQQB@Q@@&@O@MW@@ (Claim 1);

laim 1; P eb
o B R R oo
<c1a1Aco;e\s@msog@PQ&@a@MBWQ&%@t%WBJ&A‘@Q%)é%64(%%?? H‘é&%???’ o138
(Clait053Fage AR WRBEO o kg1 (RTHRASRAEA PRIk T BBODBBOLBRIK; . RipQIE Ry 0200177172

c1aiSANaZ 2RO T30 831 656Dk YK 8404 (Fig 3); US5773223 (Cllaim 1a; Col 31-34);

W02004001004;

(10) MSG783 (RNF124, hypothetical protein FLJ20315, Genbank accession no. NM_017763);
W02003104275 (Claim 1); W02004046342 (Example 2); W02003042661 (Claim 12); W02003083074
(Claim 14; Page 61); W02003018621 (Claim 1); W02003024392 (Claim 2; Fig 93); W0200166689
(Example 6);
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2700050C12 gene, Genbank accession no. AY358628); Ross et al (2002)
Cancer Res. 62:2546-2553; US2003129192 (Claim 2); US20040441 80
WQeMIM3#2§8 US2004044179 (Claim 11); US2003096961 (ClaiRC T ¥2005/034353
US2003232056 (Example 5); WO2003105758 (Claim 12); US2003206918
cross \GXaIRIE 2RI A6 bS:6G!aim_b)7WP2003025148 (Claim 20);
ross-references: GI:37182378; AAQ88991.1; AY358628 1 (9) ETBR
(Endothelin type B receptor, Genbank accession no. AY275463); o
(11) SNEARUTHEANMB6H BB REMN BT phYAM R STRIMmMItMT 1779 5235 1 6517
gene 1 Qeawia Kdnc@taah BiedherrinBicphyssn2otiRes e@betizhantizd/ g PRARIOE5ix
transmé%%r]ah@ér%%ﬂgz%&%ﬁﬂb%i{%c&sg%, r;gsg&;ggg), 1992; Arai EVT e; a{l:« J. Biol.
en. : olor ! ' i£1)2W 0200272596
Lo ISR EOATE O ENA 10 %é?%%%’%?%ésgﬁ%ggﬁ‘§u%a3§§m04270
(ClainN A Raet -5 BV OHERIS2 682387 Figdhn V9P IR it B L& hP S,
(ClainC@jdisvesmoRermaect2f 0 GhBA42 002 EsuisuHBMO3ee0s) Beher2atie 10)
wozo%gié&zjcggl%i SR §Q%ﬁdg.l,§g§@dcﬁm@2;I}b%th.05§cad. S_C|. U.S.A. 99,
16899-16903, 20 Z;Amgg%glls &4%1?#% Clin. Endocrinol. Metab. 82, 25
Cross aofqrgnest SPG6% BkAMOLG V., et al Biol Chem. 272, 21589-21596, 1997;
Verheij J.B., et al Am. J. Med. Genet. 108, 223-225, 2002; Hofstra .
(12) TRk R 2215, EiLIR004 HURPMBETRRVB B 180sk86::4997 pRuntielthéap e subfamily
M, m %ﬂ%l%%%%égnﬁg%%zi&%gﬁg@@gﬁmm? T., etal, H;m. Mol. ﬁ();;ne;.% ;ﬂ 1006
- ’  AUTCGHIO - ! P 3739920 ), 7.
Xu, X%?é?‘ff"ér%‘”t%‘%%‘?%/fa@éé*?é??é?%@?%%ﬁ%é’éﬁ; ?’—I%%‘%tra Igéll\/l W, e%. gl) 100,
Biol. Sl GE381281248321P0 0D ESSUBHERSH By &t A UM Clrist Tos: Te
103); 35200480389 9QiFrUICE: SA) EWaRMG04 36 M@Htﬂ}@;1W@2ﬂg32@@l(Wﬂﬁage 391);
O e (ool 2\ IO POPA040000 (Claim 151,
-\ aim ;
C“OSSVA?ES%%CS%“?%%& fﬁ?ﬁ%%g\z{%mfmm (Claim 1); WO2003016475
(Claim 1); WO200261087 (Pig 1); WO2003016494 (Fig 6);
(13) NBPOQERZSIIBR(E| SIRIPTD), PRGE!] 6o 00818 SBHCIRifC T S5ERa"k
accesdibid 39; Jake7 486% (ki) 8; Fig 2); W0200177172 (Claim 1; Page

o 221:299); US2003109676: ISA519404,(Fig RY-USHAT 22236 sds1 100 G0l
Clc°‘t§’f-°§a4%'3%z\/?§%qg4§oﬁo§4; 10 é}lsgg?% RNF124, hypotheti in
Uszqﬂwzmg,la@bﬁb\gﬁl@%ée&%ﬁﬁ)wmM;Wé?9@9§§%@g§°86§%§?§%52§%
(Claifh)2;\RAQ 20 G4 N ABBARARA3N (Teni) 205 3D 0B O20WB 44{E (Gl b Page 94-95, 105);
3024207 (Gt 2 B WR2I0L66680 40 (Example 6); 29 WO

2 . . ; ' xampile o);
Cmssz_ﬁ%é%cﬁl @%ﬁ@%&%ﬂé@cross_-references: LocuslID:54894;
NP_060233.2; NM_017763_1 (11) STEAP2 (HGNC_8639, IPCA-1,
(14) EXDA KRR (COTAM P, ST Pr STRRHCRHEatisia BAnEBE 558BCRARd gene I,
Hs. 7PTOSRIB SRAGRIReSQCIAI6EDHrotein 1, six transmembrane epithelial

s Jnuge 5 i0 i . 189 ;%SQ@%&Q. t%d@@ﬂbﬁiﬂk
T L

Inv 1o 3{ck 187 £200%0):
106,288 0B Ya06> 582 oé%égsf‘%tgfgn'z%%: #%%"?Y;%vjlg%éwg%ﬁa Claim
Mol I8pRag S 549851 0000 WaokD: ecibkrac1 ety 418) S 25030270 Eraim
10861 BRMOR0QINASST 0. 1tktaian. 16); 338 2006 0055080(CTaNE2R)ple 4);

2661 (G317 2063420930606 3 t648im3 b rkipplo);
U”W@?@%@%’éﬁﬂ‘f} é%%@%%ﬂz - WO@%%%ZAQQ (CIﬁ%nE 12;p1|:%;10); 10
WOLABEI (Erefdit éW@E%%%%Sg% XRAN04080.1; AF455138 1 (12) TrpM4
AccdBR2 PABD3 FIBC0 M ANRENMBLTIISMAE ARS8t receptor potential

cation channel, subfamily M, member 4, Genbank accession no.
(15) Iéll\)/lﬁg %gg%@, CD79B, IGb (immunoglobulin-associated beta), B29, Genbank accession no.
NM_000626 or 11038674)
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Xu, X.Z., et al Proc. Natl. Acad. Sci. U.S.A. 98 (19):10692-10697 (2001),

Cell 109 (3):397-407 (2002), J. 15 Biol. Chem. 278 (33):30813-30820
WQ20089$4¢$82003143557 (Claim 4); WO200040614 (Claim 14PEHYS200%034353

103); W0O200210382 (Claim 1; Fig 9A); WO2003042661 (Claim 12);

Proc. ]\}/\{ gcgg%%p%ﬁ@/(ci&@m ?(70’ (%QQQ&?!Q%) B%&.Q@@@gl%@ﬁf{(@k&ﬂ?@]-)\dul]er et al

W0200162794 (Claim 1 efe
L e T
US2006RI BTG IND G Feee 107G dervedl: @V&%ﬂ%’é&%&( BRI
US2002€5B5SiI@NRIRGE, Pie (333460 QDBZHRB)ickimibokeey30eand PEMBE J.
007556856 17498473921 98B ATR/B); WEBROEENE AN B); BEBsI6% (1261));
U82003224411 laim 8 é%)%g 4]. (Example 1); WO2003034984
Cross-Rigifet 2/7HS Mé@%\,\? JANT: Bage 52-53); W02003024392
(Claim 2; Fig 58); W0200216413 (Claim 1; Page 94-95, 105); 25
(16) FANO2 002 RR8RBAU k3inP 25 BIg2 LB 5654 899 e xemishe®h @ of d5in]i8); SPAPTB,
spApl%Sé O%Z:,%féc@gﬁ)@ gmsgﬁggzrg%ggm?mm :187395; NP_003203.1;
0 reg
GenoT@%/é%g@%zgsaw i rd%@% un§gene ﬁ ?lggﬂ% '6: e%%gg %33?;?; é%js%%ééz 12669

(20020P26004)- 3G frdkS-At 3 Qﬂ@%@fﬁ@ SOV hatty Méacta) 3403 BIbey: fiRys:
Res. Ghulmut ZH0X3Fra8- Nt ABB400475 K066, DIBBIANSOTESM; VEPAIORFHE0Kfim 5; Fig

18D- 1?02321%%?&6%@978%(8&%19}%2’0@&7898@?1% 2? ;l MUOIST”&;gnm 35,
atl. Acad. Sci
CfOS%eé%‘@“%eé%“ﬁ@?géogg&b;&]lé%%et At 9%7 3. Immunol. 150, 5311-5320;
W02004045520 (Example 4); US2004005538 (Example 1);
(17) HAIQ 20080624640 K Gdexissiod oD 2001045520 (Example 4); 35 W0O9102536
Couss(zﬁéi 9e1a9$9%n¥¥@3@9%b@7@8)51 (&1aimol; )y Acerssn st R200233 1Q D3866;
234, 1%& emba%véulan rocGIQ AA'%%S %%GA 8£1&))p889l?9@3\%zv9e§7z@ﬁ7%§1 IGb

uno assouate beta B29, Genbank ac

1. Celb@e‘ai@&@fé%@@%)@@%b ?%%@4&%‘%*&9@3&?%@9%%& Broc.
S., et NatlwAced, B6i740, 3028; RE08)1001(@P2) 26namizy 1 B3§H12002) 100
Ww0269053868-307 6, My woet@ba b9 2 Euy; Wolmmmmet2 28 ¢8)036:2 2106 25);

woz%%o%g O(fl(@gl 220, (g)ﬁﬁvl\ﬁ/b(%lo Osolgpa) Wﬁ%@%@ﬁg@wkﬂf@@%ﬁﬁ@%ﬁ

2401 (claim 020 4 ple
R N A e e W N e e
(Exarbplainh RaspaGe 8730602002 B9 (eOn5 0 5/5 BB SRR 83 4rg0 kikdhin 13,
w0281 1508 BV RN 3 b s eimn didinp B ges: 41-46): WAB))141787 (Page 15);

woz@%ﬁ%‘%@re”%ﬁa &A%@Aggz?gﬁ R@R05 H: 35, MM A005R8:ih §16)1 31-
phosphatase

56 WP RO S AT B AP B B A AR
WO2DMI20BOTB20018534 Fopmoladeheme Res. 13 (10):2265-2270 (2003),
Acce UM EORGBNEISS 5410258 A-A536R00 R EBRIOMO(8)/26630669 (2002),
Proc. Natl. Acad. Sci. U.S.A. 98 (17):9772-9777 (2001), Xu, M.J., et al

2001) Biochem. Biophys. Res. §6 n. 280 (3):768-775;
(18) 26165 SRS RIS %%%836 W0200138490 (Claim 5; Fij
BarmdBD:-d-1 SRR ARSI 1t o 2) BiRtion dEers 245 ERmmB o0 89-96,
198sGesssEafereneas PMINIB0 BB P.9.A0BABRINATE 0FBAW D206 443709;

£p18353 64 LEIRE, wen B ACERISIAN M On dbba163¥3s; W02003042661 (Claim 12);
W0200278524 (Bxample 2); WO200286443 (Claim 27; Page 427); W0200260317 (Claim 2);
Accession: P40199; Q14920; EMBL; M29541; AAA59915.1. EMBL; M18728;

(19) MDP (DPEP1, Genbank accession no. BC017023)
Proc. Natl. Acad. Sci. U.S.A. 99 (26):16899-16903 (2002)); W02003016475 (Claim 1);
W0200264798 (Claim 33; Page 85-87); JP05003790 (Fig 6-8); W09946284 (Fig 9);
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Coussens L., et al Science (1985) 230(4730):1132-1139); Yamamoto T, et

al Nature 319, 230- 234,1986; Semba K., et al Proc. Natl. Acad. Sci.
WQRREHIPP8H497-6501, 1985; Swiercz J.M., et al J. Cell Biol. R6H/US2005/034353

869-880, 2004; Kuhns J.J., et al J. Biol. Chem. 274, 36422-36427, 1999;

Cross- %&Pe.l"es e 78R, Nﬁf-ﬁ%ﬁllaaﬁ‘éﬁﬂﬁox 2003; Ebsani A., et al (1993)
Genomics 15, 426-429; W02004048938 (Example 2); WO2004027049

(Fig 11); WO2004009622; W02003081210; W02003089904 (Claim 9);
(20) mmmw@mm(@&wélryeaw@mm@sé}éﬁ &\¥0P003008537 (Claim 1);

Clark MHO 2003005430 Glaim2 2, Fig06s:B)iAD 2003025208 (2Tl 371.Fig 5C);

2003; gxor@% 2§ 83pc(rxample, 185 PagR. IR k07 awqm2&2%136@585m968 Fig
2 0213847 (%’nge 71- 74”) 25 W%%zgéb% %%té > &_4265%

2001: s esEdes (lati 2 St 1 b WO200 17 (b

BiochAMBROBDIAB DI A2 IaFreBR FRRY 4)2%26%720@75%(:2%%%1 %12%94274

(ExanighS PBEOIARADIBIM Bidaplo3)- BBININRIERNBA% (CTANWRPeRHe286.61);

(Clau%ol]"zaéa% (? 3O (33 ny 994(%4?5%2(&,@6@ (Blize YI0ADGHOZ25DT0D5 1

0244 Examp ion; P04 MBL M11767;
(Page ARRYSEOLY 4 i%[ﬁ)%i Ré‘i’%é%? mLEE i& A (CEACAMS,
AccesGEenDIHKEIC QSR rQ%ﬁH.EBﬁQ@)L BESES T AAFAPEehomics 3, 59-66,
1988; Tawaragi Y., et al Biochem. Biophys. Res. Commun. 150, 89-96,
oo AR AR P pes e Uon.
o s A A bR e i,
Straushgty BS. W@QB@Qmmee&m&%@ﬁ%@%@%’éﬂ%@%ﬁ?ﬂ%ﬁ ge 427);
(ClaidMO 20026036776 aim 2)); BsIessiors! RASHO0 FQ 529 P82 M/ BA12M29541;
(Clau@'la"%%%%%%g%(%é\{l%ﬁé\@éﬁ%gg (EIMPA ADBRERL; ﬁgs@ankmgf(ﬂsggr; no.
roc, Na
B o e AR et S e S
1); Wsms@mm@@ntgls BPARBeHEEIM By 9); 31 WO 2006/034488
PCT/US2005/034353 Cross-references: MIM: 179780; AAH17023.1;
@ )%F184§%§ 2RO R A6 R QR @At LRORToRENENI0&REESSION NO.

Clark H.F., e lkev.
cran 18 Ny e e SO 8%“%%3?5%@%%@? o
Newr@02 ! BRI InbRay-Lxivint Ofbl T 2 24800k 82199 %66%( i 12
Wo2BmEIshs InMakl JPagt 4l):WBRONAGHETH (QFT N7FO2M07029583XGm P efi{ekPE 004529
o oo 74, (Dample 11}, USZ004008320
mmuno xampile
CrosqEfaiGTE %ﬁ/@%go{i%l%ﬁ%g%%ﬁg%@i@aﬁWp02003002717 (Claim 2;
Page 63); WO200222153 (Page 45-47); US2002042366 (Page 20-21);
(23) W6ORD0 [HBR 6Lnb O Ragei&7a6I)X20146232 (Page 63-65);
Uszdélféi’&%lél&?ra(&}hﬁ}i Rvd2008@@355¢50)n ACCRSEImAOQBU ) QBRINAAGS04 (Claim
1); ng §1 g% ﬁ%%%&o&%@%&%@ﬁvd@é&ﬁ@\ﬁ?&f‘a@%ﬁﬁgﬁﬁhAB

es ion'no. AF22905

USZ@@@@S&%@W# th"‘éﬁ’%%%%%}ﬁé(&‘%? ﬁ?y ‘HYes) %1%%%%8%‘? if;% jﬁ%r
WOAR0R02624aCRIimA 3Nl 1 AdBH US2P0203587A0 @@ﬁlmégg@gfégtﬂé) WZO&U (Example 2

Page IRRON3ABETR phEslaimstl); WISAON3IBABAR {6lais); M UBIOEBERGNSE |; Fig 1);
wo%@ﬁ&%% 1%%.5%%% %so I o AalRTh ¢ ﬂiLQn 2); B 20833059) 3262004053079

1 (Claim 1; Fig 52 0 2
(Claim 12); W02003004989 (Claim 1); 0200271928g(Pag2=,2 3- 9 %&]28;0 %Jo 0116318;

(24) PSCA (Prostate stem cell antigen precursor, Genbank accession no. AJ297436)
Reiter R.E., et al Proc. Natl. Acad. Sci. U.S.A. 95, 1735-1740, 1998; Gu Z., et al Oncogene 19,
1288-1296, 2000; Biochem. Biophys. Res. Commun. (2000) 275(3):783-788; W02004022709;
EP1394274 (Example 11); US2004018553 (Claim 17); WO02003008537 (Claim 1);
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(Claim 1); US2003119130 (Claim 1); US2003119128 (Claim 1; Fig 52);

US2003119125 (Claim 1); WO2003016475 (Claim 1); WO200202634
WQeMIMe3#¥820 (22) EphB2R (DRT, ERK, Held, EPHT3, Tyros, REaHBEAIRS/034353

accession no. NM_004442) Chan,J. and Watt, V.M., Oncogene 6 (6),

wozo%z?%ﬁé@@énl(%%gé Qﬁ‘ﬁf\@é@@f&l@)@sé& &Qa?ﬁSQJ@P@gQ%e) Amxzoo 2Re.m9
eurosc n

A R e
W098w&:02mmoﬁlgs?@e(éiéﬁﬁ%ﬁ%%ﬂ@bmﬁb%@ §€:>ra"¥ﬁ’ 0@9%‘5 604829

1B); 25 (Page 128-132); W0200053216 (Claim 1; Page 42); Cross-references:

AccesMangggggthfA%M§ %ANM&QOA‘MZ 1 (23) ASLG659 (B7h
Genbank accession no. AX092328) US20040101899 (Claim 2);

W02003104399 (Claim 11); WO2004000221 (Fig 3); US2003165504
(25) GERl4itAeBenk petssPOdF1 X290 {Example 2); US2003065143 (Fig 60);
AAPTWE20021 ORABE (GlaimaiiBFiageR98)piddS0EY01 SHOTERRS e 2);

Specicd ggggg%gq,gzu(gggjm 6; Fig 10); W0200194641 (Claim 12; Fig 7b);
W02002

woz%%o%l)sz\@%%% Cé&(%&z oF Qﬂ%@%P&%@&%@%ﬁ%ﬂ%i@h%al%%?

xamp age 320-321, Claim 34; Page
US2081 94 3PS 13000271928 (Page 468-469); W0200202587 (Example 1; Pig
Cross t3fertWéa2 001610269 ;( Examiglé BARagE§3190-192); WO200036107
(Example 2; Page 205- 207) W02004053079 35 (Claim 12);
W0O200300498 aim_ 1 71928 (P, 56
2 BT B A) Do DT  cEa Ao D e o o1se
BAFFHGQ@S%@WW—A@@?AB@P%?P@FP@E et al Proc. Natl. Acad. Sci. U.S.A.

Thon@@n:mwa@;ﬁem GV 2618&2|1®r{é@f§éﬁ@02904952é891‘ﬁ@@0%@®@11
Rispbem B %@%5-3@%01@03&2@@(&:&%5@3) T8BE]P8D2003035846 (Claim 70;

Page ilf) gm? @é%%)ggzgg% W@i@é’)@é i 22904055853 (fedaigve

! 32 WO 2006/034488
(Exalw@ﬂ@sébosmmsss W0200281646 (Claim 1; Page 164);

CrossWB2003 00 BA OB TR _1a3 Pagéﬂ%@?%@zo@&%@@g (Example 1; Fig
17); U8200105575I (Example 1; Fig | b); W0200032752 (Claim 18; Fig 1);

@7 g%gg i lajm L 7s B899k WRPBH] 8244 atn Al Rage §4) Genbank
Jaim 2. Fig | Bj:, 5 Accession: 043653; EMBL; AF043498;
accesm%{éeﬁﬁ“@s) GEDA (Genbank accession No. AY260763);

WilsthARLA9SY liFembitd MBI Tridis N paPMeTike (plotein FisidAAP14954. | -
CrosHOMQ.SRNNENS! G 198 Jooieol SaEiens7human) 10 W02003054152

(Claim 20); W02003000842 (Claim 1); W02003023013 (Example 3, Claim

20); US2003194704 (Claim 45); Cross- referen es: 1g—:-l 3 11c r(ﬂem that covalently
(28) mﬁa@éﬁ%c&?%m?w% “éﬁﬁ‘f—‘“ﬁ?(‘ﬁ’ceﬁ “&Ctivating factor receptor,
interBlsy S Boept (FI¥/9BRB] Gemspiccentionies withig dimgloulss. fipppduces a signal

mvol'(fé{iﬁpéocfefmﬁfe}\éﬂmé&slﬁ T4k, MonEapians TihceneshmohSsomet APS8idisabank
scce 293 5 111 (2001); W02004058309; W02004011611;

xample Page 32-3 lalm 35 F )
wowge)owgwg@@@ RAmR09eH %%T@%ﬁ’%?%@%%éé %‘”
wom%ﬂmmxwem@msmwm@g pa@%ﬂ%ﬁ§3xﬁ92@é)§22@dg‘ﬂt%}nﬁ%<
153 13MigleB bt a1 (1992) Eur. 7. Biochem. 22:1621-1625; Hashimoto et al (1994) Immunogenetics

40(4):287-295; Prend’homme et al (1992) Clin. Exp. Immunol. 90(1):141-146; Yu et al (1992) J. Immunol.
148(2) 633-637; Sakaguchi et al (1988) EMBO J. 7(11):3457-3464;

(29) CXCRS5 (Burkitt's lymphoma receptor 1, a G protein-coupled receptor that is activated by the CXCL13
chemokine, functions in lymphocyte migration and humoral defense, plays a role in HIV-2 infection and
perhaps development of AIDS, lymphoma, myeloma, and leukemia); 372 aa, pl: 8.54 MW: 41959 TM: 7 [P]
Gene Chromosome: 11g23.3, Genbank accession No. NP_001707.1)
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20 Cross-references: MIM:606269; NP 443177.1; NM_052945 |,
AF132600 (27) CD22 (B-cell receptor CD22-B isoform, BL-CAM, Lyb-8,

WQ IHB/SH#IBEC-2, FLJ22814, Genbank accession No. AKO262GT I SAMISE34353
et al (1991) J. Exp. Med. 173:137-146; W02003072036 (Claim 1; Fig 1);

wozo%c%%bgéﬁsgg%fﬁﬁ%ﬁ%éﬂ%@ﬂ@@@@x&%’@@ 37 6Rcb5M aﬁ?ﬁm&ma&mé 1087
i g ai 3, ] y PR 9 xample 1,
(Fig 1E&Y@&BQ%%&S%F%‘[%%%5?%%@%%%%@@%%i%ﬁq%éta %@%%155 (aEnq P 1
pages fé%@a%@ﬁméxpémﬁ%*é’é%wa%%ﬁﬁ fbletaset tHhnddtites 4 Ggisar
49-52j Wiy Breell differontionicny7 pln 4TI D2BEPE A A9 Plicelsnunol.
22:274sRDBIAME: 483 Bifarpbanke IB:aesession No. NP_001774.10)
W02003088808, US20030228319; W02003062401 (claim 9);
US2002150573 (claim 4, pages 13-14); W09958658 (claim 13, Ifii 163; hem ¢
(30) HIVODRO7BTY (RtigriLyf VEGGlsa0B ol E(APrEEd)) s TRfiRARBICS 2nd Presers them o
CD4+ 148651 dE 26y, 153, IV dshie MoV 0820 IV BUF] FieBiGbtarpropp: 687113 1¢pbank
accessﬂﬁﬁg.rﬁ?t%(ﬁﬁﬁh@g%) Immunogenetics 40(4):287-295; Preud’homme et

al (1992) Clin. Exp. [mmunal. 90(1):141-146; 92 NYNQk3. Bec
e asrShedh SRR Bl L S i
et al (198 & NCRE (BRI KA TR B PP A AHFASH- 8 Umad Teeptor -
Servethatisiactiatediblythen OXEA73S 8ehte Brokine] AMAEHLMIBIghAdclidaruse et al
00 WALANIRM;BNG 4541057, AeiR0ssssRIRME Bole: s s Spfetinn wrm); US5976551

erhaps developmen | mphe 1 SRR R fmmar e

ot B SR IR ] Bl S e P B o S L

al (1985 hiFkipikere 0GONG 1IN 1491707.1) 33 WO 2006/034488
PCT/US2005/034353 W02004040000; W02004015426; US2003105292

31) }(Mﬁ%)a Mé&é&@%%%&%@m@i@x 220200 261D 8hel Ed@dly extracellular ATP,

W0200157188 (Claim 20, page 269): W02001 12:43):
L
pathoptrprigomy 46 SlaERiNA dEpen BsEBlISEA 400 (BXAMpIE 5’,%?334 : 5
ChroMJE0¢E2 883 3. {ebs 686 8)oVI0ORR 199%1Eaim 7, Fig 5); Dobner et at
Le et Q%%%)E@%]L%mmm% b2 293;7\95233?7’3% Wmm%ﬁdﬁiﬁﬁlﬁ; ggh@@ozglﬂnan et al
7 73-779;(3Q) HLA & L QM eslaas himaeleatdeotss 7768
(200032}[??5%% e%itlg'ii%sllz)%%ﬁ@? égr%j% ﬁgserllétgjthem to CD4§ T Iymphocytes);7
(claip 73 WP BENRAFE 30820 TM: | [P] Gene Chromosome: 6p2I.3,

Genbank accession No. NP 002111.1) 10 Tonnelle et al (1985) EMBO J.

(32) G6Y2 ) 283P2BA it SHQREt B 1989) FROTENS §EQUHNER (B )mhddit 18 pd
eck et al. . il 1386 oiFRUSHEIY @rBh{RAEkBI0G.
(1“3%251%.(9 Kacgéﬁk.'%g?%@é?&&gfeﬁsiggﬁﬁgcéég%%gﬁqﬁuﬁal%gsn J. Biol.
NP_@8hdm!)262:8759-8766; Beck et al (1996) J. Mol. Biol. 255:1-13; Naruse et
WO2ADA(POBE) Tigs 68 AHAYERLSPB wres1 Y, WOGIBR BER MR I 2gety 435 00): Von
Hoegddtp 4R 34081(Giah 31 30)i( LISE9T 851 SteolbifB: BT0POY) 880 NAUBfdopei USA
99:1 gx%él%@ Kasahara et al (1989) Immunogenetics 30(1):66-68; Larhammar
“et 15al (1985) J. Biol. Chem. 260(26):14111-14119; (31) P2X5

(Purinergic receptor P2X ligand-gated ion channel 5, an ion channel gated
(33) by Eehdraupihsie AT GhEPHSIrivesy s ey HRIPRE fHbRisnaassiserat (LRR)
famifEMEAGRR8SIs] sefigion ey mpayt@DnNisis dfgntotibreis pathephysfologsatsfl disease activity
. idiopathic d - AR plé Zo6awVhM 44 7306 TNIGdn¢Rhromosome:
" pa&eéltneew%seg g%ﬁ%%%%ﬁ%%%ﬁ%ﬁﬁgnk accession No. NP 002552.2)

5q1%, Gegpapk ee PR RTS8 1-2):195-199; W02004047749; ,
US2DIRBTBOWEOZS [BiimOY; TRsachiriah Mivs ot o0oMesonies ped:299-304; Miura et
al (1085118504 $32M02N0ARPB6D (&3adm ROPWVER0OBHOB pagts(ETefiby 1O200012130 (pages
24_Zg\)/;02003087768
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(claim 1); W02003029277 (page 82); 25 (32) CD72 (B-cell differentiation
antigen CD72, Lyb-2) PROTEIN SEQUENCE Full maeaity...tafrfpd
WQR0BHB438D aa), pl: 8.66, MW: 40225 TM: 1 [P] Gene ChrombEbiig2005/034353
9p13.3, Genbank accession No. NP 001773.1) W02004042346 (claim
(34) ch_%%_);l \i%%%@éi&?&%ﬁé&%tmagt%ﬁéﬁvg@%&&é&b‘r Mﬁgﬁwmﬁn(ﬂﬁgﬂ fin that contains
- . VO oegen e mmunol, 1 : i .
2 e IS AL 005 B AR e AR gL 328, v
46925 (3B | VB H TS FpSE) S dAtG &R B A TPk O8S i P rBmBraRe brotein of
WOo20me Teas6ivea?on] BepRsat IR R Fidd Ry, | fegdlabasi B b [PATHPaeio Nagngcad. Sci USA
os(17RPAPIeSIS VRS @bldpstieniis fsseciaied wilthngwaseskcisenseaaaatiyity in
patients with systemic lupus erythematosis); 661 aa, pl: 6.20, MW: 74147
TM: 1 [P] Gene Chromosome: 35 5912, Genbank accession No.
(35) IR 2 8BTS Elgbu) 3 SRy an s ePR (Y7L 16 ASIATieL £; HREY g Syreceptor
with pMistia retedl{ BRSB )i Gaoomics BB(3)h208s804s: Mitseal atornd (the 98} Bidtseslocation
occursglg:s%ﬁi%%gglzrgéh 9@@%@%&&4& ¥\QM$A 4661 4g i 18P pagr £ dndidine: 1921,

Genb%%%%g%fﬁ?’% Eﬁﬁ’:p géﬁ&?&?ﬁé@f&g&%@%ﬂ%&QXM@?@QW%@?

¢ rece €’protein 1, a putative receptor for the
ARSI BB TS PR AP Ay P11 2571
wo2aiemains ((amy HES D; MdkajanB-dy POV B diffe RintiatioRes. £29me; BH (1):124-
127: R B0 MWes 46935 Tk do[RLGene Chrmesome: 1 q21-1 g22, Genbank

accession No. NP_443170.1) W02003077836; W0200138490 (claim 6,

Fig 18E-1-18-E-2); Davis et aIé%gOOl Proc, Natl. Acad. Sci USAi 5 fated to the
(36) BREY YT torprsantin 6650 @éxﬂ%tl&‘ﬂ?flé“) e (R e
EGF/MIQAN0E689 624 (el A 85 IRTMR {TmiiaY| dbuliriosupeRamiRy AAF1397,
AAGAEEAPIQFH RRBIQFRHO D5 ASRR NIAHE Gehe 20 BATA DNV BUSTBAL SORRPEsT QHLNKS; Genbank

acces 1?1?1%2“%19 %éinA%'%%gd;e(\fgi%g%g%@ggél%nphomageneSiS; deregulation
3 ) : ,

he gené by translocation occurs in some B cell malj ies); :
WOREHANTHR TOSEOE ST o EONER i L R o B0
530); 00RO (FHQTTBNONH B4 BB S HF S1e 668, R 34684 AR Serse 85):
w020013694 SEAADIT 4733); B0804230AK001Z Iy 2AVBEAIDETG3855 36 BWBS 97325;
. Y 506558, Eohnibs WQ2005026382t a
ol R S Sl ety
(1999 Biogheiah BEPI 1 RS 5OT2YMRPG %ﬁé@gﬁetﬁgg@ %%&%S(c%im ‘Big"
JoneskBB-(2008Ba2) CaE(GOFMERE: (TAMEFF2, tomoregulin, TPEF, HPP1, TR,
putative transmembrane proteoglycan, related to the EGF/heregulin

fargi Oafr LOWIEY, | e A:iNGBINGEEBHIARAS peptide
AAanJ)% &5 %t’ "&‘('?FE %%5%1% éﬁ”éa}gil{&) 3¢S RR NGB 5 peptide (ABP)

. ), Bl fSeq: NP 057276'ThNCBI
sequanssBen ey - BIHM ABUE A LSS F—g:(ocj;f ‘5@3@25%5 ank accession
PharhbooleIRTE PAoAN 358007 miTds 79, U TSRy WiRooatras2ef (st ion
inclulP NG ind RROABL E3ci51 hSEITNDSI ¢4 8R0NKDIIO3V4PEE/T :35035-35043
at Ta%%'szlg 12 %Qz@@@ig BR0R0SH4(BFQ HRAND MA:)9-ER 4R9B940 01/45746

pages 69-70) WO200z 3026@ }gag.e szg%ﬁw%o 190304 (SEQ ID NO
at pagep i)l % BEOA DS 147 Y PR fS5504063 355, U2004197325;
MUTASENB3R32350; US2004005563; US2003124579; Horie et al (2000)
GepNNIiGHQTid 46ahhd abickigianet edri{i99 9 BiodawlyBioidhisprfRersd by a variety of

methgd(l:s) @n@&nn\i]'n %%6315?%1'%%%18%@9 gl(?ﬁéﬁl, ggpg%ogﬂlﬂggzﬁz §I§I—p%ggj‘r’?g %ﬂ_fairected (or

. Llynne- Jones €t a ancer. Oct 15: :178- e d
o Y 1 DR GBI R Bl . 7 s prear
DNAaémudihg-tﬂ)érmhhgep@fptia’@ri@qBpt)recombinant antibodies may be constructed also by
restriction fragment manipulation or by overlap extension PCR with synthetic oligonucleotides. Mutagenic
primers encode the cysteine codon replacement(s). Standard mutagenesis techniques can be employed to

generate DNA encoding such mutant cysteine engineered antibodies. General guidance can be found in

Sambrook et al Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
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sequence (Dennis et al. (2002) "Albumin Binding As A General Strategy
For Improving The Pharmacokinetics Of Proteins" J Biol Chem.
WQ20E6H38835043; WO 01/45746). Antibodies of the inventioPGRAISS/034353
fusion proteins with ABP sequences taught by: (i) Dennis et al (2002) J
oPIRNChE. 24 R3RRBa A 70A3 3R Al TRAMaR tandIMopage 36088t
20040001827 %}g%% 9 ID NOS: 9-22; and (i) WO 01/45746 at
w‘ley;}&@@gef?ﬂf “z1 -z14, and all of which are incorporated
heSistrelbspiea FEHEASERS SR TSNS EATEESS FaepsRnE SRR AHAAM o 4g Proteins-
This 1&BaENCvBE RN Of theastartifg pahyie ptide ($9pTepaldtdncad vdsiBey bf:4431-
4443; 'ﬁ@&'&‘&?%@}%’fm '(Aﬁgé‘?)@ﬁsg'_@@%ggﬁ%mféﬁallm@Ej@rwaanepéwd lmiteshter:488).
reparation ite-directed (or cleoti iate <t hybridizin
B”eﬂ?‘nli’t&aéré'ﬁlésollg e(fgﬁeae mma en§'|séS %nég gggsét?ré”}ne&gggengeﬁss (;) gﬁSte}grl%er Bar
oigonyrp B ReA BSOSV Y BFYBE BN B P2 oroaion.
DNA 3hlibedies maybe cbnsiructedraiseblsuradtristiothdlagndend phasipidetisms a
prlmep Y uQHE E@Qg@féﬁﬂﬂ@ R M%Qﬁyﬁmﬁu&@l@@gﬁgﬂﬂzﬂ§ﬁﬂfﬂlﬁagﬁ BiCoding the
primers encode the e G steine co rep S)e: ot cenesi b
des"%ﬂ’t‘éaélgﬁgé?sqtgcﬁﬁ|qll¥eﬂ§eéasﬁlb goum olre t[(a)]BR];neSrla\teg iII;"DN%A encading r:ay ©
carriedgehwifinaet Sy tamesEHghsdErsh 9 mw@déﬂéwaﬁf&am%%’é%aﬁ e
resultfRLIREkincdk SanorenkcbabiMotebelarc@iaivimgf the deirodasisirapierseold
mutat%R{ . /Ug%'gg%%ﬁ%%gtgﬁérﬁ rﬁﬁogﬂld%g;ngtﬁwsi %&44&80rmats
roor YsRelQlak ek s
mdu‘f—*"?’%{lbose BT RAS léui'aﬂagloloéy (g(reﬂglrllge Put?ll?lshlng ang £ (Stratagene,
LaJOWiI@&){ntersuence New York, N.Y., 1993. Site-directed mutagenesis is
oneanemhﬁghiﬁesﬁqjsapaﬁiuig@ummMMWHﬂamfs?CH@?nmmhﬂtpPéfé‘?ﬁ@.m%is
B@igueed%m”(mwa Hrheoas(s9e. for- samplrmG @xter; (1985)(£298) Gene
102: ?@%g grlrg éﬁ(ﬁzﬁél 4110%%1#]%% %ml_gol% ?‘:M]a%%)alﬁfr‘@& e(ﬁ@@))Nuc Acids Res.

eta Proc. Natl. Acad. Sci. USA 8

1 72i§r7é¥}yBﬂ?Q:33W9‘?ﬁ@“5ﬂta§ff’énﬁﬁ O s TS SRR aten ar fngéB’l\IfAmerS

that dffed 8 gadl by sfiqstdoy bridi dingpagsrolitianesifectdevries diNg: ﬂ"}é lﬁé‘é‘ffjéa generate
relatloaiﬂitﬁ;@rﬁ&%ﬁ’tlgér&glﬁ&%@a A HchestaringENforfdiechyhredization oaly at the

posn o }1&6 erase f%é?ﬁgr&%?}’e’ﬁ@%%'ze an entire second strand, using the
i f) |gonuc eotlde as a primer, and usm e Séncgl?]str%ﬂd of the

Staﬁﬂ‘?&l%fq%\h&%fgfg?ﬂ?ﬂa%eva}mﬁscaﬁ%etto éng enefe ots & EhZoding t é]ujc- gescrlbed by
Welldlesiradsm dtaticn: i 3redr Joratetnanperrb i ded Mecdirayraey fompising the
sarisiS0ike iR DRI gEResisINEY beoaartiett sutingthiv/iebg enetekpradsitisd.

The rthrl? B 'i)%tg" L%l&?lebrgsm%@geg%ﬁgge&@e% %%95&%&8%&!@%&@@@6%&@0&@&@ NG no such

p asmid may be sequenced tq confl m the {%tro lon of ? d(‘;!ese(rhage d mutagenesis

restrigfjeqsiise AR RS RRTRAIRSAY ‘.u &
methaT 8 m@@@ezm@ns@)apmendw&q@%f%t%% aﬂ@%a?ﬁ%d?&‘%@ﬁ&‘ﬁﬁ@“ﬁ%@é is cut
at thé&0 BB Gily -8 viailaldenie grakdet kGirangeidevneliliBst ereDaamebeciof the DNA between

the re':lerJ t%‘gi'n 4&s I)%tlgl)tn §ﬁ[§§%%§red]1§ulaﬁo;l@9@s’ s%sP QRsmﬁJiﬁm&éS@§®vhaem

suitable for mak |n amino a nce varian he starti standar
the tB% F%%‘Bt?& gle §1é%”iilf&88flﬁ a{i @@&esqz 8??3 03;[ Srcl:(ﬁh lt'n gn%lze& E) ether using standard
techiAgasieFhiciPrelssirrgdtolpprOtre)ds driger 2% ﬂ?bcaesé"rfﬁha'?& %ﬁS%? flefodgipned to
have@'@ﬁ@@]&ﬂ@tﬁh@fkﬂﬁ]n;ﬁiﬂfﬁwﬁﬁ Ricand Malilditeastal {R989) sithchaiticks Regectly
hgate %3 ?%I%idB rllﬁ J%ia\é‘ﬂilﬁQo%?@&llmy&tﬁa%tﬁm@@&@e%%@md @taining the

S artlng material in a PCR, g)r me[1 f?l\t]% at dlffer sllghtly in sequence from
encofjed %'Bﬁlégf?Bﬁﬁﬁﬂl&“%Cgai‘bRe% T erptate DNA can be used to generate
relaSivelyrlargeny a@r@tm@sr@fa&%bééiwwmq‘?égm@ﬂfffﬁ%&ea?ﬁéfﬁ“fﬁﬂw‘ﬁﬁémf‘d"*d
plasﬁﬁmmtaleswﬁmﬁaBﬁmﬂmﬁdh&qga&ﬁimm@kaﬁh@lpsmn@twumﬂelemgheng A
Labl&D é’i’zf ARG meRad E@£1R{@@Zm&ae%m%opas@ey@5wmamsmtssmh,
aséd on the technl% e described by Wells et al (1985) Gene

M. @%@f@%ﬁ?‘dﬁﬁés % Aﬁ “fRAtsrial is the plasmid (or other vector)

comprising the
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25 starting polypeptide DNA to be mutated. The codon(s) in the starting
DNA to be mutated are identified. There must be a unique restriction

W@ RAHAIEEBse site on each side of the identified mutation site{§JI/HY3805/034353
such restriction sites exist, they may be generated using the above

d qﬁ% ?Qeﬂl'&@%@lﬁﬂ&%ﬁ&@@' @ﬁ%ﬁmﬂgﬁ@ @Bige (Geildad dailiroozireequence
them a appropriat

the sta tin e was
Plastlcﬁyalgrﬁ?a ﬁﬂggn -Bin {n%%c fﬁese & erap, euthn rﬁtlg{EﬁyRS\tﬁ)@gﬁl I?NlAl ﬂ-gl] 321 851-62)

Is’cu es'to linearize it. A double-stran X
used foylioniimdeio teremadeloalfig ey Sebk I BT YHE BROABEHRNARH 3T tHE e,
hudDIRStCiioNSibasAnirabrRainingeth eTtesited-FiitEaoriesp @Wﬁt‘ﬁég@@d Piivrgne the

po]yet%%gggi%o? f%@%é%ltﬂb@ ﬁ%'ﬂﬂo&r&@dé%?ﬂ%&%&d& @dmﬁha@l Ig@:ﬁszl@&mm Méehods in
Mole ??}%ﬁ? Slzed Se a oub esesyé'j ?1 cr]nhggg c()jr% 9&%@?{&%&9@@@@9@1%4)

| onucl otlde is referred to as

the
ca@hgtt@cquq@ewgggﬂgqg larég&@q@@%a:ﬁlg% synihesis *?“8‘1‘18%%{%‘“ 57 32 US 4458066;
Beauce @Y adthig it he)endsaofettie tineariessl ob kimavietlesticts thishcrbeshprmidite
appro%lﬁpﬁa&&ﬁ%t%ﬁb Zrﬁl %S 'ﬁg@' é)ﬂ-ﬁgﬁfiﬁﬁ%égn%mﬁ\ﬂ Qﬁﬁl%?sgﬂ;?ﬂﬂuwedwcleonde
i ! N u X lid
oo RS A b TP by A a%éaﬁ{‘ﬁ%%s.n%b g e

suppoa|sqzng@wéréf@amsyeénﬁ%frﬂm%ﬂ’e@laﬁ@é%’é*a‘ pRgRITASI& ISRy GoUmIEY " e 2 0
5' diresti@andedicplasmiehBNAnasdemplataahe PCRe belseairprtabibnbagigning of synthesis

(US SWW&%OB USSEhe findQlisMpleeidlae LlaningioMataboraiatyiamiable

3rd edjtion; Zoller et al (1983) Methods En 4 with non-
Symh‘?\ﬂzﬁrsééépgedzﬁ}?syf\fm(slg(gfée) I%Lflclgéu ; %uzcy%z%sd% %0065?6%)é Qé?} L8k wi o s
oORAODEHISARBE FETHISEOOSTOEHSS: THRE PHESEALMORIONC LR

non-idisplayediog KB haye (@erstvel €OANROCR) 2 Setjacinde miestiiffprdrrversity
Press%&'&@ mmg{%n%p(}ﬂh SRRalie L rdinhl R dpioadyemit Mes,Bial Diego, pp.

was d fO IR g&fé@)ﬁ'ﬂ'@ss ew Yor
40- 55 64% %?:)hls?@eé int ucea\F ‘ﬁ%ﬁ%gg’%@%‘%@%@%ﬁ%ma and New York

pp- IABP-hu4D5Fabv8 constructs The hu4D5-ThioFab-Phage preps were
PHESEIEETDBRUASIANG the 5 polyethylene glycol (PEG) precipitation method as
desgtibadeader dkmgg@-ELﬁﬁﬁﬁy%béﬁ&&&meﬁhﬂdﬁdm Majedioley for detection of

reactiBg%IO%XllggT%%\g% %n odleg r1§ gry ﬁﬁgé%@%ﬁﬁ@r'ﬁlﬁ?&gg%wﬁ@m protein (e.g.

rotoco onucleotides are

antlbmgﬁﬁ@f%fmww@@yﬁfﬁ@s% i
secorB@ogadgéy \Slt}m‘lpgbty@]ceﬁet(g_tggzg d%"?‘élﬁ’(%@‘ﬂﬁ’lﬂ’?e %ﬁ@éﬁe@f displayed on phage
may Qal 'Q:%H&i%piﬂﬁﬁ bybthe phaisplacsagniditeaapproackits Fbiystbiecleagineered antibodies
can be (? %gﬁ gn 311 ?) eI A& DB&BE 951@586‘}1'E%@%%Q%ﬁﬂ&ﬁﬂ%%@dﬁb&@ﬁ@y reactive

Cleotide 10 monamer units with a reactiv osphoramidite y

s S BB O MBI S ol S8 o Lo e Hs
technipratirsliids portnglestior MigimPrYEasHitREEED Fih aé?rﬂ‘iﬁm%fagem or reporter
grou&QHHHQ@lyoimlﬂIlee&ti& 5 girec tinmrinenwhi GHHEMEIFE CE ORI Asycl edsitdits
repre ltac 1(1a ge ?ctghg &l QEBQH*H&Q@QA'}@@Q (Qiﬁymlﬁﬁ)ﬁl@lé(kh&ﬁ%ﬁaﬁieptavidin

fj’% 2530). The method is usually practiced using automated,
(bOtt&‘B?nmermally avallable syntheS|zers (Applied Biosystems, Foster City,

AN CATGN REFKaEHdMically labelled with non 15 isotopic
m0mﬁ%ﬁwdﬁhgmamw@m;ﬁamhmmm;eammhelmpmap@saase(mm A.

conventlonerlI~I &lem?emgs l%’ﬁs@n ) gbﬁag@% Jahelling £ BB yohesnaBgtcifically to
primers” (1995) in R2°A

actlca 0 X University. e o
B e S R T et
such/ADB ePnis Irietsd, SuPNDiays bpplecarimEeRrssigY ooleEn i aﬁﬁl&{gmﬁ%ﬁ?te‘i into
host Mlld@u@NM&@lb@ﬂsS@ﬁﬁﬂ @ ESkiting (Hiva8 HBtoskeomREEE), delbwoivadi, mppmalian

host e%ll c}l ﬂﬁ?&hﬁ@g g%&’ﬁg%XOE&@)&%S@—@@T(@EB&W@@EJ@{Stﬁerwme
F Séllectlon of Reactive Thiols ssa allows f rq%to%&:etg?n re(%%%g%%thostcells
Pmdé%i}%ﬁﬁ‘@‘b‘i@%@?}? APEuBRiLeS CSIE 18 %O\lgg]oélaea ormat, the process of

The oI NGALHO PFidiSiry ity emm&yy@ﬁoﬁw@sﬁ %WWéﬂ %ﬁlﬁe%gu“ﬂaﬁ% Review

incubation with phage particles and then HRP labeled
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secondary antibody with absorbance detection is detailed in Example 2.
Mutant proteins displayed on phage 25 may be screened in a rapid,
WONED34HE high-throughput manner. Libraries of cysteine en§RB&R3§05/034353
antibodies can be produced and subjected to binding selection using the
artlcles’,S on reco%%?n%?%}é%sﬁgﬁ{?lth%éRPB@BN%@]%Eﬁ@QHU@ntﬁJ&@ﬁlﬁlflﬂiﬂ%@l@yset al (1993) Curr.

Incorporation from random protej age I| r rleslg(g antipadies or other
Opiniqy gdaen e e fetifiiLic Tctie gl %gc ing cy%telne mutant protejns

d|gmayieacemnﬁhﬁq@wmsswamwr@h@émd&%é&?wa?ow WERGhahve
unpalr@d%}imah&@aﬁayee Frigueel 8yillasiratasithen P ESEL EC ORI Agsey By gammalian
cell cuﬁgre(asgg?' tIC % Eﬁ%ﬁ%@%'@ﬂ&@@%@eﬁb@a@wl@ Qjﬁﬂ)_'albdQﬁ)TﬂﬂlﬁEaibﬁlemg

top) and blotlnylat ThioFab t vidip, Qidzb)
CommWEgglﬁﬂlﬂl\ﬁﬂlﬁﬂﬁl REN! Igﬁﬁi)enﬁc?gld%g l}[(he C 2}2'(?52 | 1007
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Journ @NEALID A PkEG RIS I(BT3-3HY SisingaoiipcnutledtidesprolB odiratayesuspended

in PB §ﬁ¥1 'r%r%@ﬁé%ﬁ“&lﬁ@f?df&?@élﬁ&gs %@s%%%ﬁ%%bﬁggthﬁﬁ@ﬁi\ky{laﬂﬂm@iﬁ and the
ain

of murine antibadies br|droreg9 HGe, f ‘oFab
ThioFabreprTs REATEI R S TEBAERS “i%cégﬁﬁ\?] abpe ﬁ%ceﬁ%cﬁgﬁr&%s%o n P T}; ) ’
were apatEHs] whHiGfver@iemvirimidrac e HoSeeLlis BIERHEE UgTE: elfgre trher
purifisi M 30perQB 0olis (Giltisese LHanstérmOhana(@ki0). edikh, dimatied the free biotin-PEO-

aleiMAMMalian; hast cellsosuehasmyeloma cells (US 5807715; US
n21005/00485‘%2 us 2(%9%0229310) that do not otherwise produce the

I\MW%W the synthesis of monoclonal antibodies i n the
redomisiHapmieserisIkecH SRS ERIS P e RS Ldstahi diginasrst
emplBliRpiescwiere momilair ieiyiditipeifmtidiDs I‘éabvsorﬁ%w@ﬁa@,cpwc;{ B Electro Spray
Iomza%%g UAI4FE] S %‘Lﬂ%%é{&ﬁ%&%nﬁﬁmi%&ﬂ FQERMPIRANDERIVESSINENIY ork).

The a@a}ﬁ%t‘gélﬁ sl%(];lf%}:lf\ 0 thOd Elél ﬁ;algoéj A §(§<ee\;/5§ (%te%geg%%rgﬂgdlgesuon

munol. andP thun 1992) Immunol. Revs.
follow@P BIHBY. aﬁd‘t@r“é%%@ﬁ%ﬁ@@él@&i‘&ﬂpléfaelne englneered antibodies,

e.gr k%hmﬁabyamkgm@hmymv&cm@@@% q@@@@&reﬁg&?sﬂécludmg 10 Cys
res1d1§%gqg%:&|p[lﬁ>ﬁ g@ LYBIESIMO 10 R RRsterale &LglrlEsog;mbn Syﬁéé&m @@ humanized 4D5

o eman $ et“re e 245) &l SRRSO HAMARECn-
vana%e\fé r§/rnen a@\(@ﬁ%‘)ﬁ%j %Ysltl gﬂ &NQ Q&/ QP Q»

Urlflcatlon USln Commo icatian
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disul 6 'b%”(ﬁ'%éﬁﬁg@tﬁés@ie@eﬂgs@o JQuenakBialogieahiQlxemistpconjugate with drug-
malelrmg g e:sl'sotga7t%d84)§ greg cin ga XEQJS ﬁ@nclhﬁe Q%}%ge&gﬁl @%u@glcﬂ{@@an remain

resuspende phosphate buffered s total cell lysis was, . e diate,
unpaﬁ%‘rfﬁl‘i‘ﬁ‘éﬁ YR Qe TSRS It FOTTER zgr a?af fﬁégefbo‘f'# %—javiés weras et

such puarifiegHbyledffidrtyFehroatogreshipadmeprionsl eeseSEBIgNR gt Fabvs antibody
fragn(é%fﬁ)@@@)x Thiekahsowareeormigaiediwiitibiotint RE@eimateifigaesiues of the
heav,éanﬁ %?%ggsoavrsn%(@ge;haeapm I@otggemmaa,@mﬂgswmerrmda@q@ynumbmg

01M (Amersham) gel f|| |(%nt% rg hééo‘@’pr&emsof
SYSt@lﬁﬁﬁ‘a?@&‘fﬁ‘éﬂfFé@deﬁﬁ‘%Syﬁﬁ%? eean gqomerlc fraction of

Immilifvio Fied) SoivhAIST: B E@K@%@W%MW@@%%&HF&“ Bethesda, MD) for the
1ds-ERiamalagranhveleelsespiaydenizatioNEmass spestiemetrisifl ©Ebginyigeme (top

analysis wag, em | RS MRISCUIAEMQIBRLH eIGI M Hatidions noted
row)b?t%f?)gﬁﬁtg)nzagéﬁlglfii% fgcﬂgpé?tgé:B Electro Sﬁray Erguzatlon M ”

by a&pebinhi R AT R M T J ugréﬁ?or?]ajé%ém fewer o
add1WnIﬂynNew¥m¢r)esﬁbh@arﬁmm@@r@ﬁ@!‘%ﬁ%ﬁé%bi%ﬁ%%@&ﬂﬁ Py
domifpl %%anamlg@ma@mwmmdﬁynw@n ereligrestichbyfditoegentiyl numbering and

LC-BSI- Tangem M3 analysis (laple 4, Example 3b). 20 The antibody Fab
Kab?tgurrnnéarrll fu ?:lgbveSOconta%ns about 445 amino acid residues, including
10 Cys residues (five on the light and five on the heavy chain). The
high-resolution structure of the humanized 4D5
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variable fragment (Fv4D5) has been established, see: Eigenbrot et al

"X-Ray Structures Of The Antigen- Binding Domains From Three Variants
W@QIpRdEed Anti-P185her2 Antibody 4D5 And ComparisorP@htHS2005/034353

Molecular Modeling (1993) J Mol Biol. 229:969-995). All the Cys residues

D55 HETS A VRN of 8 HEHIPR RPN Pieleke MEReaiasidues| do
A40¢ Hhave-any reactive thip l_ilUWb to L,Ulljuga[e q[gg maleimide

|n|n¢-¢- traatad ‘A

ARgL eSS H eated-withared LMn%glgcm) Hence, t gﬁegylly engineered Cys

cidue. can ramain—-Aae

uuuuuuu caiemai—uht |u aUIC toreac 1; conjugate 1o
Sl]‘%rﬁf‘fl"nhhlhr‘ lhinkar v ,Lﬁ ‘ggf 11? J g an

asaomt nv-

He-hce—teage Iillr\CI IIII.UIIIIt UL” ds d GI’U
Sle’Qﬂthu‘h: Elnllrn IA-shaw oeta ZQ?\:-\ dimanci ng}ﬁ]_? °

e unIICIIcIUIIa I ITldlIUII Ul l”e
A12MGADSEAbE 3 antibodyfra¥AeHt derived by X-r At 114

es-aervet U_y 1 y C | DUUIUIIId.Ll:‘b The
512261 cture positions.of the eHGinéAred Cys residbs HEL

A17ﬁé}1t (‘hamq are numbere éu] ]‘\’Zlﬁlnﬂ to-a c:‘:. 3 I tlé 36 llcavy altg

Hen irmhn
gtoaoTtqutT Hict IIUIII'UCIIIIU Qy§1C| .

This sequential numbering system is correlated to the Kabat numberin
syStEmbisat s aiuift BTt Samsdicad FPotsireidh SFTEheIBass © Fab
protenmt@fﬁgmﬁf-h" skabPuiblie Healiheb eviceydiatidhalaistitutelbp fddeal ER2 and

strepta,s_z%m resI%edt%eE:) gg&ms%%ﬁggg%ﬁ@gﬂmsﬁﬁgRﬁ%&ldﬁmﬁﬁ‘zﬂﬁeb@ﬁdﬂl

ential num t
perox}éﬁéﬂﬁ?d"‘éf‘fheéi KRR RIS R S e E IE)Q? nutrL:? éz‘?"& ot rg}rﬁ\%ous
monit¢hagteiithe oifepioy thsentizsndinbredrsPoipxtbie, YEirGH érw’ag s SASHERIRY <Y
regdu&és&ﬁfgmema@ﬁtﬂ@iehﬁleaAaﬁmmram@B sachtenptednayccontancheiye thini groups for
any pro%?gd Cy%mﬁrlﬁ 1@%ﬁ%ﬁec%Sﬁﬁgﬁ&@%é&ﬁg%mfﬁﬁ&aﬂim hIFHRS SRR fiBAMy simple

PG DR of the variable domain. The cysteine engineered heavy
REFERASPiant sites are identified by the sequential numbering and Kaba

nufihb eriizgneunine desmanafoipnitg A e iR DyebrRiTaEg" £ ol s
been dE1E§4S2 0 AGAIRI GADE bl He) YohdZzB Vapdiis Secputibrfi|Fab fragment
hu4DW?g{g&;@ﬁ%@ﬁnﬁgﬁ%‘%ﬁﬁ%@w iR AD1 ARG ABBB MabSiiol
e T s e S SR ST A A
biotinplamg @hleCyinenend it Fa g GBReR SR RIFSEY SR B rsriy Lefbergd v
aminEAU0 pRI@dsta. Pabih Btein®, Piagemit A RFab BHifrdlAY termmitely wigted from
crysta?%ﬁglﬁyarﬁﬁpop gstle‘cﬂﬁgfg}ﬁ eRaling sl snedsteptavietia, aes peptivedy Biol.

Iate follo b t
s RS B R e s e

cnsinqE O Ve ORI TR E158 THBATE g BPRE RHECr B e A i ond
reactddiRglingeaidithietkeactpeity of the thiol group by the engineered Cys
residue/ &S}NQQ@J%E hl@Hﬁ}d@@@%lmAbs& ttaed e thierb eansbepappliddnting using an

ELIS braesgé] ﬁgéﬁ%gjly&{tmo' P % fE&arﬁEM% fﬁ'g}x%ﬁplaﬁéﬁg‘&% éigxmw-%onjugated

onjugate I'UI’]COI’]]U a p ageml -

ioFah s
anti-ghizeperdpitAlOR RO TH e AR TIRY Sl Tent o Ev }KLU éenzl g%)%gnylated
phag{ nADERab (Tipwe R xHeBSA (b0 O CRERALRI L TRl box) were
mom@)?&ltﬁﬁ@)%ﬂ AYENGAkpRsh kAl (30833 ERRRaiZDI03-dBEppihhe wantligd #IRP reaction

and meas raga'g; E\ hU4 E?ﬂ): ab e%%rgﬁ&l %QCQC{‘O lﬁc%a&% &%ﬁrﬁ&ggﬁlbsuate was
IEﬁi’é ased assay to robe thio reactlv ulrlfle
measg‘iﬁémﬁ?éﬁlq‘ép?é%é%f&t”&hoﬁpﬂ?gaﬁI”—‘i'l‘:}éﬂ{é Saaélsﬁen ré|c1)[|1 ting eﬁfﬁc}wny of
ThioBfbavibistispyleitial idaoRabashane tnelierte- E%@@WWW@BWB BSKisa
negaﬂg&gnqpﬁ) AR RirRpiavieion(haited )n Figi@e 24, all the ThioFab-phage variants have

similar binding to HER2 compared to that of wild type hu4D5Fabv8-phage. Furthermore, conjugation with
biotin did not interfere in the ThioFab binding to HER2 (Figure 2B).

Surprisingly and unexpectedly, the ThioFabs-phage samples showed varying levels of streptavidin
binding activity. From all the tested phage-ThioFabs, the A121C cysteine engineered antibody exhibited
maximal thiol reactivity. Even though wild type hu4D5Fabv8-phage was incubated with the same amounts of

biotin-maleimide, these phage had little streptavidin binding indicating that preexisting cysteine residues
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15 amino acid residues (L-Ala43, H-Ala40, H-Serf 19, H-Alal21 and
H-Ser122) were initially selected from crystal structure information as

WOSoid3#dt the antigen binding surface (Eigenbrot et al. (19FSTJUREPS/034353
Biol. 229:969-995). The Protein Database X-ray crystal structure was
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A TR PSS VDR (OIS L
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King@ftjgen Giairsgs Ttssasactivityeokt Tioraphwitik/dird raRINEMbiad) pebetReP4 Suite

of cry@é]:ﬁgltzal&tﬁ%%mr&hEB@J?QQM%QBIB@E@%W&WB%C&sﬁnlﬂﬁgﬁﬂi\lﬁ amino acid
contro

ofa em %1015}?89 %eae Cél;lc{l tﬂ(:"gé\?pci}locfgrlv é%%re nates (I‘gll'ilnreC%ﬁi gﬂlitlah?ro rams for Proteln

age variants Ysimilar binding to HER2 compared to tthat "
Crystvvwar%ybe ﬂﬁ&ﬁ%&f@bﬁéﬁéﬁoﬁ&%gﬁ%ﬁm@aﬁﬁ‘ﬁ&‘ff‘éﬁ%ﬂﬂ%&%u g e
accesibllitptarfeladns the ARIOFMOLirdi TR FHSR2 l(ﬁngmeﬂ@eygos@rm@ﬁ@v ard

FM. M@%QW%'Y MBEs NI o= afosti m&m%ﬁQMIVﬁﬁ}d@sweiﬁrﬁfse of a protein
as theA Cﬂ%t dln nttr)clzr}) in %Ctlvﬁye gorgge & a SSR%E‘?%?&%Q?JD Il%l:sa(p/%r {ln:e\/an der Waals

c ysteine e Ineered antibody exhibited maX|maI tqjol reacttlwté{lrfaCe oints
surfaE\?éﬁlftﬁEﬂ&aﬁ i haﬂe@ﬁaﬁsﬂm{@&%@ iRELSatEd Widvihe Same

on anamedaisphErdibtinaavhleimities dreoee Hleaghe at nmeesq%%ﬁam DA @tom and
probd indieating-thatRreexistng E&Sﬁ&iﬂﬂ%dﬁﬁdﬁh&%@&s\ﬁé@%ﬁﬂ&ﬂég&ormg atoms.

AREﬁI%ﬂ%g@%S %ls(()) ;%%‘z’ceg FIMQ a\fg do%rzltgﬂ%l‘m @ﬁ)‘%%%ﬁ{d@ "ﬁ'il:ao Qx)dfggmn%es the

e coat protelns did not | erfere with es) for
accesgﬁvg %fﬁeE}‘fFESEUﬁJ Bbgﬁ&,‘aeﬁg %f(f]f]‘?‘]w%oéel é‘??ﬂ ‘l(}hccesmg} T area !ﬂ%renc ) £

ese reSU S gemonstra te
indivithad thenptrage BEitG A0 asseuloERP ey El- sﬁ%@é%% gty peladiyor cach
elemtRiOhg '&Hpéc@ghiﬂe FaRsdmiate: dhghhERnbCTRR assan albev(se. those not in
ARERGHEN] ng offeactive hiphoruRsinaRibadias; feRtiliclion ol RcisiAd atoms is:

variant by this'method is exemplary. The entire Fab molecule may
be effectiv searched to |dent|fy more, ThigFal v ith reactive
thiol group% parame%f)nﬁla&lonal su?f\élrce%acc%fs:%{lty, g\)} s _employed
to identify and quantitate the accessibili solvent to the amino acid
residues ify.a polypeptige. The surface acgessibility can be expressed as
the surfacgarea (A2) that can be contacted by a solvent molecule, e.g.
water. The pccupied s gee of water is ap| Ummated as a 1.4 Aradius
sphere. S%gvare is 10@er available Egensable (Secretary to CCP4,

Daresbury Laboratory, \Warrington, WA D, United Kingdom, Fax:

(+44) 192% 03825, or lly internet: www.Cgp4.ac.ulddist/html/INDEX.html)
as the CCP4 Suite of ¢rystallography prp’g ms which employ algorithms
to calculatg?he surfacé accessibility of each amino acid of a protein with

known x-ray crystallography derived coordinates ("The CC uite:
Do IO PR L STaNbAPHHG (TS} R, BJEr a0 AL Aagroms

Fracons extaraplasssisiiferscninei e fivetcp e fotmdsit faerdey ae e saiTiny amd within
a pory?ésﬂ@tl@ﬂer@aeen&&ﬁé\im&puamlymmee ‘X hase shoi tizl afgacitmsd the

refer(e:‘1 slt_a?ee %Ql d EEIl\I/II eF$( grl;l rds r?f%rma&gn, iM?kQ\QASé? l%zgsﬁdég@s M%MQ L

ines e solvent acce55| e surface of a protein as the locus of the
confeermel@?aélﬁr%@%ﬁ%ﬁeﬁ%’éf@m@%eﬁﬁ?}&lﬁt%ﬁ‘}‘éﬁﬁi‘?ﬁoﬁ%&ﬁﬁ83 Pyt G ble area
the Van der Waals surface of the protein. AREAIMOL calculates the
solvent accessible surface area by gefférating surface points
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on an extended sphere about each atom (at a distance from the atom

centre equal to the sum of the atom and 20 probe radii), and eliminating
W8 thBse within equivalent spheres associated with neigh®fSFil§2005/034353

atoms. AREAIMOL finds the solvent accessible area of atoms in a PDB

ina G§o£ r(?\' nf%‘)%pfgc?e’ r@l@g&g Rake %&h@th@%ﬁﬂ bl@:ar eanbYrfasichacdayibiiainPercent

or the whole mglecule Al %ﬁss%e areas (or area differences) for
accessiiiyi (AP AHBISREIT DY WHHRH 16°5 pseudo-PDB output file. AREAIMOL

asaorthesseemityic ez for lsulitprsprarsacsry BHI) Toat sy Al ds SOhminsgve of
the prMﬁﬁb@ieQﬁdﬁéﬁl’enF dlermentsaRinke)Baslatbivh tpbeRtts dratherebapesssiyibeg of an

amino ARE ANOL'S d@@&%ﬁ&%&@%ﬁﬁé’&'L%mm&eqfﬂﬂeﬁag&yufiwdlus of 1.8
'(A:A\Sl‘he ?ra!:%%r?afl gsr(:fz(x)ce ra]\lc%gscsill?ihtmgr 'a%(ﬁ%%%’%%m I%UQ%SI\!%%%" yé(l@lﬂ!:\%eﬁqgno the

crystaVs&uasresﬁc@r@tmre@wr@rmtzetlaB@9%31@@1%01P21%9f99‘%95ble?fia%’ﬁ"éb* a“

accessgl%hly 80 AREAMOIhcdsSERAAL Ehiepodtabsahie cduéBSltitfess ?@WET'I’@

descel K ?(%Q%Eroufl sgiyare Angstroms (A). Fractional surface accessibility is

ulated by reference to a standard state relevant for an amino acid

Wlthln a polypeptide. The reference state is tripeptide Gly-X-Gly, where X
is the amino acid of interest, and the 40 reference state should be an
‘extended’ conformation, i.e. like those in beta-strands. The extended
conformation maximizes the accessibility of X. A calculated accessible
area is divided by the accessible area 40 WO 2006/034488
PCT/US2005/034353 in a Gly-X-Gly tripeptide reference state and
reports the quotient, which is the fractional accessibility. Percent
accessibility is fractional accessibility multiplied by 100. Another
exemplary algorithm for calculating surface accessibility is based on the
SOLV module of the program xsae (Broger, C., F. Hoffman-LaRoche,
Basel) which calculates fractional accessibility of an 5 amino acid residue
to a water sphere based on the X-ray coordinates of the polypeptide. The
fractional surface accessibility for every amino acid in hu4D5Fabv7 was
calculated using the crystal structure information (Eigenbrot et al. (1993)
J Mol Biol. 229:969-995). The fractional surface accessibility values for
the amino acids of the light chain and heavy chain of hu4D5Fabv7 are
shown in descending order in Table 1. 10 41 WO 2006/034488
PCT/US2005/034353 Table 1. hu4D5Fabv7-light chain SER A 202 frac
acc= 101.236 ASP A 151 frac acc=41.586 GLY A 41 frac acc=90.775
SER A 12 frac acc= 40.633

41



GLY A 157 frac acc= 88.186 ASN A 210 frac acc= 40.158 ASP A 1 frac
acc=87.743 SER A 63 frac acc= 39.872 SER A 156 frac ace= 83.742
WQRRG/MA3GB%rac ace= 39.669 GLY A 57 frac acc= 81.611 PRAATH2{5/034353

acc= 39.297 SER A 168 frac acc= 79.680 SER A 65 frac acc= 39.219
SER A 56 frac acc= 79.181 SER A fffrpc acc= 38.820 LYS A 169 frac
acc=77.591 THR A 180 frac acc=38.296 SER A 60 frac acc= 75.291

hudDSEabA HEsHfahaier= 38.234 TER A 109 frac ace= 74.603 THR A 31 frac

sz 8020 éOG CXS Agl4dac acc= 72,02LTHR A 84, frag.acc=,37432

GLY B frageacc=0317062 THR A 93sfas acaz %24 3 SER 4 6B frac

GLY acci-566f69¢ H4R-A 3971fifiC ace= 36%9AAF@GOA ffscfréé‘ércc4§6éi26

Ser %E@g% H2frdcaec1361424 ASN A 158 flac acos Br AR GLY-ALSS

GLY Hac 86CE3%. +Q-SER A127 frac accer652345 I§YS:AC2@<7’Cﬁﬂa03§c@£7

SER B85.638 EXS /490 frat age= 65.189 17fta c2 4 A
o e A - o AR A e
sER B2.470 GkhEAl65 frag.aec= 35.067 BIRJPA 143 fifaeacee=c61.681%ALA A

cvs 12 % s=3£917 161N A 3 frac aghs 59.975 GEREAST8Trag pices
LYS 54 é ¥§ A, d88 frac. ace= 59.680 YAk A 19t fraeacce83.935. ARG A

SER 2 fra&@ abe=58:458 SER%A 208 frac a?§ 33.528 PRE A3 frdf 9
ARG = 66.126 =

2RG A8 708 LV ARG Trad a2 33.446 SERAD ffag att 58446 607 123
sER fKac@cCc=E32486--GLMN A2 frac acc=I8R.247 AHREA694tge ace=828276

Tvs AAWM%“% g &‘33?? SER A 7§fa¢ ace s IAEKER #:203,frac
GLN %CCI a6 acc= 31.984; Y S As42:fsacace= 54 780
GLU ARG 108 fraceacc=316915 GLY A P&4rdc abe: H¥2612°ASN

£ ooy 2L A 4 G aco- VAL 3 el b R

arc RROA 204 frac-acc=534582 SER A 1gEfrar acos Ixr@94c6t UR B3 frac
s é’CC %?-9%%2&/* fjio%g acc= 30589 PLAA [82Tra¢Hcc= 54,556

GLN @LU ﬁlé?aﬁragc@cc VAL A 1afrag aces 5246Q ARG #e241sfrac
ALA @CcCc1:80.027c SERA Fsfrageacc= 51. 93@?&\@5 A 1‘83‘“%&: age= 2%25238 LEU

Lys/§1§‘ﬁir{°‘§§ 261525 ASN P. 138 frak = 2% 3DECLELA 1

cny acc= bd.195-ASR-A 154 énac acc= 29.041 SERSA ¥0draeacc= 9.907

;YS SER A5159aﬁaéoafcc A5 THRA Y cé4 NA12
et B R B ok 45 s e bt Al

ALA A 184 frac acc= .556 GLU A 187 frac acc= 30.328
VAL A 15 frac acc= 52.460 ARG A 211 frac acc= 30.027
SER A 7 frac acc= 51.936 LYS A 183 frac acc= 29.751
LEU A 154 frac acc= 51.525 ASN A 138 frac acc= 29.306
GLN A 100 frac acc= 51.195 ASP A 170 frac acc= 29.041
SER A 10 frac acc= 49.507 SER A 159 frac acc= 27.705
THR A 5 frac acc= 48.879 GLN A 147 frac acc= 27.485
THR A 206 frac acc= 48.853 THR A 22 frac acc= 27.121
ASP A 28 frac acc= 48.758 ALA A 43 frac acc= 26.801
GLY A& 68 frac acc= 48.690 ARG A 142 frac acc= 26.447
THR A 20 frac acc= 48.675 LEU A 54 frac acc= 25.882
ASP A 122 frac acc= 47.359 ASP A 167 frac acc= 25.785
PRO A 80 frac acc= 46.984 THR A 129 frac acc= 23.880
SER A 52 frac acc= 46.917 ALA A 144 frac acc= 23.652
SER A 26 frac acc= 46.712 VAL A 163 frac acc= 22.261
TYR A 92 frac acc= 46.218 PRO A 95 frac acc= 20.607
LYS A 107 frac acc= 45.912 ALA A 111 frac acc= 19.942
GLU A 161 frac acc= 45.100 LYS A 103 frac acc= 18.647
VAL A 110 frac acc= 44.844 LEU A 181 frac acc= 18.312
GLU A& 81 frac acc= 44.578 THR A 72 frac acc= 18.226
PRO A 59 frac acc= 44.290 GLU A 195 frac acc= 18.006
ASN A 30 frac acc= 42.721 THR A 178 frac acc= 17.499
GIN A 160 frac acc= 42.692 THR A 85 frac acc= 17.343
SER A 114 frac acc= 42.374 ASP A 70 frac acc= 17.194
PRO A 40 frac acc= 41.928 LEU A 11 frac acc= 16.568
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ASP A 28 frac acc= 48.758 ALA A 43 frac acc= 26.801 GLY A 68 frac
acc= 48.690 ARG A 142 frac acc= 26.447 THR A 20 frac acc= 48.675
WQ p006AI48fac acc= 25.882 ASP A 122 frac acc= 47.359 ASPGYAS20f1F034353
acc= 25.785 PRO A 80 frac acc=46.984 TER A 129 frac acc= 23.880
SER A 52 frac acc= 46.917 ALA A 144 frac acc= 23.652 SER A 26 frac
PHE ACCEL46£742 VWAL=A 1634pac acc= ZZ%J.LATYW% fiatCAce= 6%@
TR PROA g5t Hce= 20607 LYS A 187 %rEc ag= AR 91LALA A Tk frac
TYR f/ A?Lgm Si%%r £2icU A_llk6];7‘gac ace= 4&ﬂ@OALYéSJAﬂ%fmacc—1183647
SER a&cace=347844 LEU A 181EfrAc 8BFFGLU frac
E5S Aeo LAt TE A T3 0k avce 16 0 o0 i bt 41 200 Gr
LEu A 195ifracaacesd8.006 cASN A 30 fraacs= 4237 Z¥aRERCA=178%ratace=

GLY 37.499 GERN ACEEO fld 42.692 IRPA 88383 ECT7.343 BER A

GLY 2 =

ong 114 ﬁ@cf@%ra%?ﬁiﬁﬂi aééeA 70 frac anar 47.194 BRO £d0 frac.aea=
ggg A41.928 IiEEbAaii#ra@:%td@ﬁ 16.568 4?%@(% 2006/ Mggcc— 0.778
PRO gCgQS?@@gngS%lPﬁg A 116 fraéﬁ@% 1 40 ELZCA:125 %3@9600‘
PHE éBTHPaA Qdfraciaces16.204 PROCEA 86 fras deex 22887 ARGHA 61
THR fracladcEres. 2t EWOAXRE frac acc= %8@ T\g% ér@g RS acc 1@9@76

ALA =
BLA A A ¥ 5TRECTSCE= 1837 SSER A 50 Hae accsab5 4 RHE-A 138:#ac
vaL, accEdh 7@ ¥&A 149.fat acc= 15510 PHELASG R rac 20 1.9815GLU

SER A 583 BREL1927ARR A 25 frac §E=51.538 LELEALDT frag age=
A 24.0%2 VALAZER3 frae ate- 1.315 GtmLAA641fBacmcc= 43:735 ASP A 82

SER facl&ec£riddcGLY A 229 frac acc="£3.396 AcErgdfac act=080872

nre BHEX o RACHE= 1086 GIN A 12ﬁfafz‘a,acc?90f ¢ IHR A % drac
ALA ACCE4E2 468 MET-A 4diae acc= 0.778TSER AL971ffrac acs= 11 SIHSER

LN A 177 Tr WECH693° PRD A 141 frafsgct= 1§§)7§§§Egcmslofragoacc_
VAL & 693 PHEA HEfrac 8¢65510.871 LEGHA 135:ftacmee-0:654 THRA 164

GLN frac acc<L44:325-PHESA B frac acc= @@93 A?IZA fraa‘tcacc—og Al

PRO PRP 1 35/ ACEGE= 0. 44 HIS A 198 fEr acce D SDEEEEA 209 fr@@

Tvn aCCE A530End/AkoA 146 frae acc= 9.86IFTYR A TBE frc ace= 0. 25998ER
VAL A 120 rdEaecico 833 ELPA 78 frac a}&g‘g—z’p 15}73 AL S Frac ¢ @%

e
SER §615§/é|12§ @gﬁac @CQo-GO 000 ILE frac accs= .000
ILE frac acc= 4,080 GLN A 90 frac acc= 0.000
ASN A 137 frac acc= 3.906 GLN A 89 frac acc= 0.000
TRP A 148 frac acc= 3.676 CYS A 194 frac acc= 0.000
GLY A 99 frac acc= 3.550 CYS A 134 frac accs= 0.000
PRO A 44 frac accs= 3.543 CYsS A 88 frac acc= 0.000
LEU A 175 frac acc= 3.488 CYS A 23 frac acc= 0.000
VAL A 19 frac acc= 3.420 ALA A 130 frac acc= 0.000
ILE A 106 frac acc= 3.337 ALA A 84 frac acc= 0.000
PRO A 119 frac acc= 2.953 ALA A 34 frac accs= 0.000
LEU A 46 frac acc= 2.887
GLN A 6 frac acc= 2.860
TYR A 173 frac acc= 2.825
VAL, A 150 frac acc= 2.525
GLN A 166 frac acc= 2.525
THR A 172 frac acc= 2.436
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GLU A 105 frac ace=9.416 VAL A 132 frac acc= 0.000 SER A 162 frac
acc= 9.304 VAL A 104 frac acc= 0.000 ILE A 117 frac acc=8.780 VAL A
WR20fiE0344%8= 0.000 HIS A 91 frac acc= 8.557 VAL A 29 frac ZEEBDOG034353
ALA A 193 frac acc= 6.547 TYR A 192 frac acc= 0.000 GLN A 37 frac
acc= 8.442 TYR A 86 frac acc= 0.000 VAL A 58 frac acc=8.281 TYR A
hudI¥$riBeAReavy.0RAIrPRO A 120 frac acc= 8.095 THR A 102 frac acc=
0.000 GLN A 38 frac acc= 6.643 SER A 174 frac acc= 0.000 PRO A 113
gg? Facigec£B.S5HPHEA 239 frac acc=FRO0D GE"’( ArPO1F5C a ;%558
oty BEY ﬁ 158 ffChCo=0. 000 TYR A 148k agty 5894 10 A2335ac
cny acC=4d3.00Q.cVAI-A 11b.frac acc= 5.7IZlLE AL75 ffaeacesc6.080 - IX¥R A
ASP 87 ftae deme 4539 LB A I8 frac acc=SH0E0 S A7 6% aft=24%106
S B o ThA Bers OBt A2 receabed s o Bk AR et i
2sN @.000Q 1AEGNA AIZ frar atces 3.906 GLIRA B9 frae dees OO0 TRP A 148
SLY fac'ddcERB T EY SR 194 frac acc= 0D GLY K86 856 accs 3350
GLY (SYS_M@ 1@ aeccaQC—ﬁ 00@ PRO A 44rae accs 3£bh43 G&S A 88 frax
SER @cc:@0.000:d BLPA 176-f16¢€ acc= 3.488CPS AZBHEC f1=0.G002 VAL A

SER £9 flA¢ qias 2430 ALK AA£30 frac acged D00 gLE A T0Bcfac agc3:3.337

ara ALALASAfsacace= 07008 PRO A 113.f0Bact242 853 AcA-A 34 {0
THR Fcc2 € 0P EEFA 48386 acc= 2.887A8] § A 6 frarfagc2 2%6@%33‘{ A

£
25? ﬁ73 BAc adE 2525 ﬁAbs‘é’ 150 frac ages 2.5253 GbcA:166 frac aas=
PRO 2352&1TIEI:FA<A 4q-fraciasee 2.436 43 $9O R00GH3AABG acc= 38867

ser 2 fS2006/039353 104D 5Fabv7-hEiy EhalbSER B 3T fra dces

Tvs 90.470 PRE Bdéfracace 45.729 Gk B42iractaec=05:850 THRIB 54
GLY fEac a&:ﬂ@%@c@ﬁﬂ%mc acc= agf* 7 THR BIZ0065C acty 45,369

P QI v ebEcie: disHb e 17 Bore

@acﬁee45r%37aA§P B&l@24rac
cLY acc= 83. 7%(}[:\643 Shrac7acc= 44.898YSER BZA5 fre agee=803567<8ER

SER 37 Fg%%: fges 23530 SG1EB 140 frac %@@Bsol 44%]3@2 BEED frag a6d=

LYS frac acc= 61.092 THR frac acc= 34.457
GLY B 141 frac acc= 59.419 GLY B 9 frac acc= 34.254
SER R 137 frac acc= 59.179 VAL B 5 frac acc= 34.1%98
TYR B 57 frac acc= 58.916 ATLA B 121 frac acc= 33.049
GLU B 89 frac acc= 58.483 SER B 127 frac acc= 32.390
SER B 180 frac acc= 56.289 GLY B 10 frac acc= 32.230
LYS B 65 frac acc= 55.044 SER B 71 frac acc= 30.659
ASP B 215 frac acc= 54.656 ASP B 73 frac acc= 30.245
GLN B 13 frac acc= 53.719 LEU B 115 frac acc= 29.867
GILN B 112 frac acc= 53.215 LEU B 11 frac acc= 29.825
TYR B 105 frac acc= 51.940 ASN B 84 frac acc= 29.765
ALA B 88 frac acc= 51.602 SER B 210 frac acc= 28.656
GLY B 164 frac acc= 50.259 GLU B 155 frac acc= 28.162
PRO B 192 frac acc= 49.826 SER B 160 frac acc= 26.526
THR B 158 frac acc= 49.694 cYsS B 223 frac acc= 26.270
THR B 142 frac acc= 48.896 GLY B 16 frac acc= 26.158
ASN B 55 frac acc= 48.344 ILE B 202 frac acc= 26.068
LYS B 136 frac acc= 48.312 GLN B 82 frac acc= 25.836
ARG B 19 frac acc= 48.082 SER B 193 frac acc= 25.550
PRO B 156 frac acc= 47.366 ASN B 77 frac acc= 25.418
PRO B 174 frac acc= 47.157 ARG B 59 frac acc= 25.301
IL.YS B 217 frac acc= 47.102 i VAL B 93 frac acc= 25.254
GLN B 199 frac acc= 46.650 THR B 74 frac acc= 24.902
SER B 17 frac acc= 45.980 GLU B 219 frac acc= 24.778
SER B 85 frac acc= 45.824 ASN B 206 frac acc= 24.647
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ASN B 211 frac acc= 79.588 PRO B 220 frac acc= 43.378 GLY B 197
frac acc= 78.676 LYS B 208 frac acc= 43.138 ASP B 62 frac acc= 77.716
WQ $86f)33d8ftac acc= 42.380 GLY B 103 frac acc= 77.176 ALRGTAB2A48/034353

acc=41.952 SER B 163 frac acc= 76.664 GLU B 46 frac acc= 41.430
SER B 139 frac acc= 74.946 SER B 25 frac acc=41.323 LYS B 213 frac
acc= 74 442 ARG B 87 frac acc=41.282 ALAB 165 frac acc= Z4 %3

fﬁ?{; £y 37% DA% FeS 403488 THR B 189 flacites LLOAASNG 26 frac
Bece .Of@% TR Boi22diac acc= 7287:GLNB B dracace= 39.822

tvs 1B T94dracacc2Y-RY59 THR B 123 ffac afE< 3306 PRG, frac

g’f; éc Zlé%@ SER B 53 fra¢ acc= 38. Haagjéégr@@@cc 65%%8

ASN &5 ‘_(da Sedrmcace= 38.582 SER B 222Hrac acc=88428GLY B 189 frac

ALA BCC=1384B9 £YS 394%%?% acc= 67. 783 TER BS179°f B 45c= 48990

LEU @LY‘@ ﬁi@g@gg 3{ PRO B 20&drac aces 88.309¢dHR B.138 frac

THR RCCZ165{826 Gt¥-B 2011iftAc acc= 38'€P4DBASF4'B effatcacc= G4.

L5 TYRE e eeio GLy b feio e Bl S
THR BCCT 6&5‘3 Bika8deac acc= 62rt0eGLYY B #vkframcaec= 352K47
VAL BERB 1f2@¢ra@%fcc—1619332 GLY B %ﬂ?c Qgézﬁig?c’?:ﬁz;YS B 7Bfrac

SER Becr261 1095 TIHECB 58 1756 acc= 34.4b% GLY B ldd-frageacc= 59 99
Tar &LY B Xfrac aec- 34.@543 7SER B 13FHa® actEl50razoagat B 5 fP

m Aol TR et acc= 58.98 ALAg 11 2l Haldite=
smx BLUR ir@caaeg 58 4583 SER B 12ifxfrag aces 3239G.8ER 2-1‘304frac
LEU 8cC<56.288 GLY-B 10 f£4¢ acc= 32.23¢F 1B/S E %Féc%l% 55,0443SER

TvR @ 7%3%?@33@6596 AP B 215 frapces 54656 ASRE73 fiRmacc=
vat 30.245 GIN BA3 frapases 53.710 LERPBRL15at-acca29.867 -CLN B

50 gﬁ%%c =53215FEWB 11 frac abfE 20.833 TYR B frap ade=

i REB8SFragces 29.765 AkAnBsS8 fracmees 5602 SERS
peE 210 feac bcee= 28:65614GBY3B 164 frackééc2 50. z%gfmsuas%s fPa

S PG e i oo O 1 s oo i

TYR BAC Bet= 4:694EYSB 223 frac waL-82622B0L T4¢RaBCE42 fPad Hec=

VAL 48, m@zvcsafsfraé 26.158 ASRIEESSIfdc AR 344 5 d3 202

bt
BRG e L RCGRECT vEIBSE46 frac accu 81264 B B2 dac acc=026.836

HIS p@ReB lﬂréracaace 48.082 SER B 19%frak ac? sl 000
SER B 184 frac accs= cc= 0.000
ARG B 98 frac acc= 11.115 TYR B 152 frac acc= 0.000
PRO B 53 frac acc= 11.071 TYR B 94 frac acc= 0.000
GLN B 39 frac acc= 11.037 TRP B 36 frac acc= 0.000
SER B 195 frac acc= 10.909 SER B 187 frac acc= 0.000
ASP B 108 frac acc= 10.525 SER B 97 frac accs= 0.000
TL.EU B 185 frac acc= 10.464 MET B 107 frac acc= 0.000
GLY B 113 frac acc= 10.406 MET B 83 frac acc= 0.000
THR B 78 frac acc= 10.213 LEU B 145 frac acc= 0.000
THR B 117 frac acc= 9.990 LEU B 86 frac acc= 0.000
LYS B 150 frac acc= 9.447 LEU B 81 frac acc= 0.000
VAL B 157 frac acc= 9.323 ' LEU B 20 frac acc= 0.000
VAL B 12 frac acc= 9.207 ILE B 34 frac acc= 0.000
TRP B 110 frac acc= 9.069 HIS B 207 frac acc= 0.000
ALA B 143 frac acc= 8.903 HIS B 35 frac acc= 0.000
SER B 135 frac acc= 8.897 GLY B 146 frac acc= 0.000
PHE B 129 frac acc= 8.895 CYsS B 203 frac acc= 0.000
ARG B 50 frac acc= 8.639 CYS B 147 frac acc= 0.000
ALA B 61 frac acc= 8.547 CYS B 96 frac acc= 0.000
ALA B 132 frac acc= 7.882 ASP B 90 frac acc= 0.000
VAL B 191 frac acc= 7.366 ALA B 106 frac accs= 0.000
PRO B 126 frac accs= 7.258 ALA B 49 frac acc= 0.000
PHE B 153 frac acc= 6.918
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PRO B 156 frac acc= 47.366 ASN B 77 frac acc= 25.418 PRO B 174 frac
acc=47.157 ARG B 59 frac acc= 25.301 LYS B 217 frac acc=47.102

WO/0R)3¥38fac acc= 25.254 GLN B 199 frac acc= 46.650 THRAE/P4Apa034353
acc= 24.902 SER B 17 frac acc= 45.980 GLU B 219 frac acc=24.778

S%Be %l%@i @%%ré@végé §8‘lt(ﬁd%gtﬁ)f KRC: @5hes 241045 Fh8vER: can be
2006/034488 PCTIUS2005/034353 VAL B 170 frac acc= 24.549 PRO B

engi“WSW?@B‘%%&%%S?@?EW??:B 52 frac acc= 24.298 PRO B 133 frac acc=
6. T6RmMD A eI gh Aalere coPEl ey bPpes 4 sttt de e s 1P &S
surfacdREAREHR I | TbRsEh32 dieais a (st 6h2@1and ALl Bratvichae meidiepd 150
hu4Dsg%EtévJ_8 %%%érﬁagrs%@%g 1{6(?@2%9%@@! (ﬁaza%gﬂfﬁfff&%a%&@ﬁl%\/ﬂk BplAGiFaaccessible
=4.919 rac acc= 22. E B 51 frac = .
S, Al R TR S BB e AT LIV 40 e Atiodeids
introd RIn@TalyPHIEE Smg el sz gabe pbydy B Heleesy SY3 REEB'Y8°
replacEFRaafsscah Z3dbelictRMBd24 fiachaassfuPOILFGIERPNB 47 frac acc= 3.561
;g{%@%g%ﬁ&g%ﬁ-me%h% tﬁéﬁﬂé&g@c AECTu A FHROR 3Ffeache
. = LY. / 24 frac acc= 3. R B 190 frac acce Y,
residugs WA AU 5 YRS sath e g A AT B e
furtheSsaISEIR BdlY drsincaics Sypaesid sV s bpAUS PSR ang npppteeEg-why g een

bindin 36r AG§il Bi ZfsHiukesBnV@viain disafidt 858 foFiiRoB 91 frac acc= 18.237
Sé‘(ijﬁe?oié%\%‘irf Q&gﬁé&%fjﬁ%@%lsw p&&%@dfﬁ@%@("l@ﬁﬂe}i@ﬁﬁ Wb hdBedelr e replaced
. = 1. rac acc= Y -
with G B13da AR AV b@ﬁ%é&%ﬁﬁ\ YR B 204,526.2655 4d28179 (shown

v cacc= frac acc= 1.744 LEU B 196 frac
in Figared> 17.090 PHE B 68 frac acc= 1.708 TYR B 60 frac acc= 16.575 VAL

B i88ifraciangmdy. BdEndMReBid 83 fraibody crhel S:PEBIOYD BpRofpgidsapighroactive

cysteigé%%%lo\é_é&s ﬁla‘?f gE%MﬁJﬂS]’%QQﬂé@BIE R ik fraie acerdi8A0LRROIB1,3038 to L-
e
H-35 teid4 D 1356 (HHBIB3 Pl e 2 4 g3 NIAT, R 1PA A6 L2 0T3BE ASN B
select2DAofiee FBas H:39873- MALe B-64!{Fad7aceH-83068d HRE B HoW¥rac acc=

13836 MaEiB 2Oy a6 ARG %224d T ¥R, 8Onfime @ananiiGodDOuiiAk (B RIS chain
constzll’l?'go%%n:(&?aor% heavy chain constant domains, CH1, CH2 and CH3. Cysteine replacements
resulting in thiol reactivity values of 0.6 and higher may be made in the heavy chain constant domains a, 9, &,
v, and p of intact antibodies: IgA, IgD, IgE, IgG, and IgM, respectively, including the 1gG subclasses: IgG1,
IeG2, 1gG3, 1gG4, IgA, and IgA2.

It is evident from the crystal structure data that the selected 10 Cys mutants are far away from the
antigen-combining site, such as the interface with HER? in this case. These mutants can be tested
experimentally for indirect effects on functional interactions. The thiol reactivities of all the Cys Fab variants
were measured and calculated as described in Examples 1 and 2, and presented in Table 2. The residues L-
V15C, L-V110C, H-A88C and H-A121C have reactive and stable thiol groups (Figures 3A and 3B). Mutants
V15C, V110C, A144C, S168C are light chain Cys variants. Mutants A88C, A121C, A175C, S179C are heavy
chain Cys variants. It was surprising and unexpected that the sites with high fractional surface accessibility
did not have the highest thiol reactivity as calculated by the PHESELECTOR assay (Table 2). In other words,
fractional surface accessibility (Tables 1, 2) did not correlate with thiol reactivity (Table 2). In fact, the Cys
residues engineered at the sites with moderate surface accessibility of 20% to 80% (Figure 44, Table 1), or
partially exposed sites, like Ala or Val residues, exhibited better thiol reactivity, i.e. >0.6, (Figure 3B, Table 2)
than the Cys introduced at Ser residues, thus necessitating the use of PHESELECTOR assay in the screening
of thiol reactive sites since the crystal structure information alone is not sufficient to select these sites (Figure

3B and 4A).
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VAL B 159 frac acc= 12.782 VAL B 189 frac acc= 0.000 ARG B 67 frac

acc= 12.362 VAL B 149 frac acc= 0.000 GLN B 178 frac acc= 12.131
WO/2068)34388frac acc= 0.000 HIS B 171 frac acc= 11.412 VALRCHEIREPS/034353

acc= 0.000 SER B 184 frac acc= 11.255 VAL B 37 frac acc= 0.000 ARG

B 8 ra&é\ﬁ%dét}l};% BF%JQ%AV% 3665 RN RRGIR-E3 scTaneas Cys

1 TYRB 94 frac ac frac.accr 13 037N o3& on
sl A 00V OB A0 S H 008 S it ol 003 05

antibodySRb BiIES free idesiEer SPBESERGFOR fraw aakch Bob® istrken 8 Pac
biotinEFpMELRADAEDB BAT didbiangm el PRQeGl4PBab IR FhacvalcBSA Opt0Box), HER2
(grey b'\élxl':f-gr s rg :t%atrgﬁ %cgﬁd' beQOlee IJ_Q)D)\% é&f@%ﬁ%ﬂe@@t&b%@%ﬁeﬂﬁléﬁa&lam
B 117 frac ace= 9.990 55 8? fl’ﬁ(}: ﬁmg OP Qon blTxﬁyﬁted

Va“a“ffﬁff ﬂ‘h@edﬁ%m@ PRGBS JE 2 VAL B'157 frac acc=
DS THGAB LEDBIRO e Haws=OT00 VAL BT ECREL g B A e ©
streptRBTaldQOBERRE? e b dyReaans- 19069 EISBIRGRifractadys! GBODHYARKES
Table %:lgac;g? jga(; %%rg%?el% %ggﬁﬁ%%@%%l%&g Qoxsgalﬁz g%éﬂ;%@;gg 5;297
biotingpied A HER HRE BHHHHR %%clsé? §§l%€é Ec 17 §Frac acc= 0.000 SSlblhty
valuesB1 el eetaBisd it YesdB OB AERactl 000 a&ﬁ%@‘ﬁ%ﬁrfﬂ‘w&‘f‘?%‘b“
Fracti $hSIRuB280: {636 180677Q QO0uIMALf B8 afrsie o= T BBB TAL Beld6 frawn on Table 1
(Elgex%r&_etgl089935’5@01%1%?@23@6%7 %@5&&%&;&%&@&@&@& ORA DRk Band

frac acc> 6.91 45 WO 2’[00 R 8§e CTIL\J%I]Z <9t%§§0§4g1§%n1;gt§/een fractional
S e N e

were app ied 10 ident e residues of hu4D5Fabv8 -
surfammahﬂheC@Wﬁ@ér@‘dl'@%ﬁ\’éﬁénﬁ\ﬁ’ﬁw’é%q‘é?GE@JS“DfF?Wﬁﬁ’@t%fd““tams °
measti@8@ises dNBitare taga pietely Durieddareistinirat edaitaliesgoiadresidos (Ala or Val)
have bEﬂ&Hﬁéﬂfkﬁé%ﬁ@%M&ﬁé@é@&J ?t%!@ﬁl!:iﬁ;i%% bﬁ'&%ﬁé&ﬁ@ﬂ@l@ (t@ﬁﬁbélﬂﬁ"fg;om the
ang oy Sidues ol 2 AR atLALGMAR 6
Thiokgh Cys TBRNTARL L %‘%{IR Hace accessibility) atTg??eg top ten most accessible
ﬁactl@érslsﬁt?a%*i@fséﬂaﬂ’r‘é&dues were selected due to their close structural

similairityat@sGysosiersatherLadhiho Heldd44iktrsudif Brifs Fhinffd! 21, H-122, H-
175, SirectysaleR Qﬁ%%tx%al? ggﬁrﬁﬂftﬂé%ﬂaby ReulyHRaineerediéiysn@ihetds. Ranges
w1th1§6€$1(?tm§fn[ dp la egnm nts %Ir;[%g’cﬁ:glge ﬁ&&%& &6 gl%r}ﬁgr a@s@%é%)é&@ M%r@lfxléé E@Eteme
gdtion. ¥

esidues are sorted based on their ro ful%‘

ti
acidsgipult i hraerhdions GHEal> e 1&%%@@%@&3%|ch Ar8 Hof |h|1\£/f<;% 3H% H-83
to H-Emligen interagtionsialie uistast rovithetemrg s i aeipb s fidrem H-268

m-20{UEihes satesteds Thaiewly enginssrediQys, tesidaes shetitkhendistinotibodies of

from, and not interfere with, antigen
the invention.
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binding nor mispair with cysteines involved in disulfide bond formation.

The following residues of hu4D5Fabv8 possessed the above criteria and
WRNe/8é4d¥ted to be replaced with Cys: L-V15, L-A43, L-V 1R T/US95/034353

L-S168, H-A88, H-A 121, H-S122, H-A175 and H-S179 (shown 15 in

Tablelflqg{oq r%gct'ﬁmpgfrﬁ@cglm%lﬁg@y be generalized to any antlbody where

== substitution-of amino acids with reactive cysteire-amino-acidsmay be
made w(thingdenrahges in|thkidigibaivain sel&ctetfrbirritcel 0 to 1-20; L-38

to L- 48] koft®Bcto L-115: 1}-139 to L-149: L- Lgcgtésgjrt‘? %and within the

ranges ip-the heawy chainiselected-from—H-35+toH 454 1+-83t0-H-93;

H-114 tq W4IBFataRevH-1700td2K-184, and in the Fc region withinjthe
ranges 2Q sgleeted from H-gg§;to H-291; Hr33940 H-344; H-37( to H-380;
and H-39510 H-405. Thiol react|V|ty may als %Jg*ogenerallzed to certain
domaing &R Gntibedy.-stidh ts-the-fight-eftah - constant commair (CL) and
heavy chakyY tédstant do OCH|, CH2 apff@H3_Cysteine
replacemeniss4esulting in thigjyeactivity valusssef 0.6 and higher may be
;nna;jbe) :jr:LeS 16%%vy chain ¢ 'E ant domains a79‘3 &, Y, and It of infact

2 SHgA gD gE oG andtghvt respectively, InCIUCllng the 1gG
subclassesASi, 25 |g(‘? QA@? lgG4, 1gA ideint from
the crystalifggcture data ttajgthe selected 1 Cofs mutants are far away
from the| anti 1960- -combinir g).%'gg, such as the,iyggrface with HERR in this
case. Thesemutants car e tested experimentally Tor indirect effects on

functloncdﬂﬁié%gugns_lbeti?tﬁ%@ reactivities oLk the-CysFab-vafiants
were meagwedand calcula®e@@s described #3-Examples 1 and 2, and
presentederATﬁQIe 2. The resjglues L 30 V 156 gh-V 110C, H-A88C and
H-Al121C¢ have reactlve an le thiol grou ﬁlgures 3A and 313).

Mutants \171_4.\; VHOE, APQ,AJ%? S168€Cat ||8|| chamCysvariants.

L= 11'\4195%5514@?}%}&%%} QAAZ&QSS%&%G Qe heavy -ChainCys variants. It
Was surprising and unexpected that the sites with hl%h fract] onal s% ?g%iz

" Thiglapas¥iBilfPeeRasiar s vaions WRyrons BNSIRANAIR 44 cufé‘té‘ﬂ
(antitRI Sl Gk ORlamsaniel abtevay. iiuetife inongs cotnabtro‘netlrytﬁtﬁacef the cysteine
jaccessibility (Tables 1, 2) did not correlate with thiol reactivity (Table 2). In
fact the Cys 35 residu h an
N I G T
AR a5 BSOS BB BRGS0 0 e, et
(Figuire3Ba gt abligi@jioth &b thep Sy introdeved 2t Ser. renteiding onipsscale of

rodEL%Sfr‘%ﬁﬁﬁ@@ﬂéﬂﬁe@%@&ﬁ%&ﬁb@@eﬁ@&ﬁ&w Uﬂlﬂlﬁﬁ)ﬁCﬂ&)@ﬁBgﬂ@;étﬂbiﬁiy of thiol
reactiv s since t S tur (0] S e
sroups A LR Ty o g e RS RlaRe 3. Ak S Rk 4n)

ese's) %"‘ss 2006/034488
Aﬂerﬂérvﬁe]ﬂs?%%g&m ft"rﬂ@l te%aét?\ﬁfg? 8%&5 e Ry R
PEOfonlaimito:anicbvesid et ZD5 A e F FESE-FAAR & (@NJER2 and streptavidin
bindi'ﬂg ”thqgﬂyia@@o@%ﬁt%baﬁwf(&ak iotinylatediphage-dhhioftalosreResigtivenpared to

0 TL lga ou ntsrézlantllzggiy/Fab surface were identified by PHESELECTOR
© e’fassay anan yses for %the’interaction of non- biotinylated phage-hu4D5Fabv8
BISENG ENGINRERED SMEERAEDS (3B) with BSA (open box),
H ERR Ey(@fwhme)md stribpdéeioli ¢ okatioo ey Phecainsayd w4l drried Bejety which
can RLSIBRAIPRAIR XA REv34y- bt ShatacialisumaneoDadie dafiiside @OoR) Anal.

B1ochea3¥ %'1 gf lants.are; o0, th% I pislG:, mﬁéam"mt&%}bmmwaésﬂ Springs
2‘3}5 8 ys mutants s low as expected but stro % - t
s ek, e FEULS BP0 A e B o i
Modifietiny|atedd DECTHiéss BbeCymam Elan g tecieh ihplipeydaraiomyoy G ey s 2

dete NG 2 BES KAAUNA R RSRIBANARI & ARG GEtsrRRE AmaASdEH by the first or
secon(? {1 PeCIfloB% yg ERE] u%lrg%e%ge[l‘rlgso]ﬁgnp %BI g’ﬁ%‘!ﬁ?ﬁﬂ RRHBP; Se¥Sctions or increase

ut &0 so evident in Figure 3B. Fractional Surface,
affmAE@é@gﬂmgtynth antigen or ligand; (iv) affect mobility, e.g. electrophoretic mobility or cell-

thio
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values of the selected amino acid residues that were replaced with a Cys
residue are shown in Figure 4A. Fractional surface accessibility was

W@ aee/eiet8¥rom the available hu4D5Fabv7 structure and shoRAQTGHSPAR§E34353
1 (Eigenbrot et al. (1993) J Moll Biol. 229:969-995). The conformational

permegrglﬁl%{ﬁetﬁ{aﬁégg;ﬁgﬁgwﬁggf ?Q\éz Qﬂ?helﬂ Hl?}@éﬁ' QQMgelﬁ;iﬁJ&tWEﬁ@E&ehlgiﬁlyre moiety,
r determination of an ion between
to mogplalgiligrag i@"éﬂrfaélggoagaml (%]I "&icul: aﬂfo%én o h%%xDSFabv? and thiol

rehetiliey mmwsww@@%?éﬁﬁ @%Eﬁé&?ﬁ@.‘ PHEEPRES TR ol PSS
expreiop BRgethaiabalaEysinesidiiesditrodused anparfiallfiaspuseppledidiede

ambo@@nﬁ’{y}/@:ﬁly'B@Ya%e@%ttﬁ{htb@ Jeartivixcompared inihaonesdntatidcesh at
er resldues}gl able 2 It can.be seen from the ThioFab Cys mutants of

generaflygraupeiae e R RS 5 ERG Correlation betyeen thin reactjvity.yal
and) fracmma‘ss‘”pmem@@"thegﬂm?ﬁowéélgg g%;p(%sﬁt%ﬁ%yﬁyci%%s T,

h.z 31’2kI ]12159 ’lil M%{CfL*WS ZHIﬁOOrHL%@ ﬁ&&?ot%}!e;%llléd a]nggodliés %Zﬁseﬁn%

-179 ¢f an antibody may gener be mutated (replaced) with free
recep@yg@gqtf@ wirgine SRS eRAaN W%&T@‘%ﬂﬁﬁb“éﬂé TRASSHS ggt ghnd, chelate or
otherv@aCkvsiflex @fdﬂas&opasﬂianﬂzmyealsgemesrema‘ce@ﬁmﬂhh dneinceipstepigine thiol of the

anubo%(i q§n O%If Iti%lglﬁaekag%niaegﬁ 10, LA bk OB A0rkmldslo by, MRk + 348D, Coligen et al,
to-H-93; H-1
B N e e s %Eelﬁé‘“gé%as]“?e% T St

include OTA IPAER) IRQFMMETHA@?ME% @é@r%‘i 5. 385%d 1: 4 WIS e
targetyStainEnpBgineErEtisNtidodiegrof cihinimeertibni WO RO08) S ABEs e
Bmtegﬂg;ﬂg@g@gngs{g)sﬁgg Table 2. Thiol reactivity of phage-ThioFabs

e-ThioFab Thiol Re t|V|t
A c éél f,]t e@?rjip%,xes s 31% <y;)nthll§0§b a%}%%e?!’_ﬁ% %Eleg QH&tare dés%osed us
T SR N e e S e
5750666 UBBE 015 HAS68h b aAAOD ). 46020l GTethpdp 88T 19T AMBHEE! 2 (1984) Anal.
Biocdro 4bHe- %%ngﬁl@alwtﬁﬁﬁx&&jgg%& 38:051:50-83: RAPdardd oA AN TRMBT. Cancer1990,

Supp{_llo } 1 %Clzar tzal?‘(%%Z)'_]g%cghgugg(a\'teo_Cﬂ\;ﬁ $§A%§QC'N§£%W£ IQIB(I@B'I; Nu@lew Biol.
22BN TEh PSS A IOF L BN g 1 S0 17

VereferaHER?) J(ahtibbdy)BiheihdoOxamptec)! (FHA) Jré‘h!éth%il@éoéﬁi Ruegg et al
(19965‘@59@4%@%@1&@!@%}/&&&&!1(m(ﬂ)e. oysiaing. &6 FI00LEys AdPihiCancer

Res. g]_' Jfgg%fqglt@hg‘l %?&O%q IN_ly llllQCi: l@ﬂ@§Wﬁirm$ﬁﬁY¥t Gh@t@9) Bioconjugate
Chem. 10:103-111; Miederer et al (2004) J. Nucl. Med. 45:129-137; DeNardo et al (1998) Clinical Cancer
Research 4:2483-90; Blend et al (2003) Cancer Biotherapy & Radiopharmaceuticals 18:355-363; Nikula et al
(1999) J. Nucl. Med. 40:166-76; Kobayashi et al ( 1998) J. Nucl. Med. 39:829-36; Mardirossian et al (1993)
Nucl. Med. Biol. 20:65-74; Roselli et al (1999) Cancer Biotherapy & Radiopharmaceuticals, 14:209-20.

(b) Fluorescent labels such as rare earth chelates (europium chelates), fluorescein types
including FITC, 5-carboxyfluorescein, 6-carboxy fluorescein; thodamine types including TAMRA; dansyl;
Lissamine; cyanines; phycoerythrins; Texas Red: and analogs thereof. The fluorescent labels can be
conjugated to antibodies using the techniques disclosed in Current Protocols in Immunology, supra, for
example. Fluorescent dyes and fluorescent label reagents include those which are commercially available
from Invitrogen/Molecular Probes (Eugene, OR) and Pierce Biotechnology, Inc. (Rockford, IL).

(c) Various enzyme-substrate labels are available or disclosed (US 4275149). The enzyme
generally catalyzes a chemical alteration of a chromogenic substrate that can be measured using various
techniques. For example, the enzyme may catalyze a color change in a substrate, which can be measured
spectrophotometrically. Alternatively, the enzyme may alter the fluorescence or chemiluminescence of the
substrate. Techniques for quantifying a change in fluorescence are described above. The chemiluminescent

substrate becomes electronically excited by a chemical reaction and may then emit light which can be
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H-A121C) were selected for further analysis as these variants showed the
highest thiol reactivity (Table 2). Unlike phage purification, Fab

W ReHHPAHtSS may require 2-3 days, depending on the scale of RFEAIRIOH034353
During this time, thiol groups may lose reactivity due to oxidation. To

measupecﬁ) 8?1 %‘?&E@rﬁiﬂ%&%&?'f&&% 14PS Qb AS b iBnphags: slabibityBimples of
e ol teactiVity ol phage (gl abe as MASSUIRATIGNE ABhs AR icicerin,

enzympiidtegs piudustiRiE f on aucferasa W BT day 4. all the samples

2.3- leér@'@bﬁf@'geﬁ@dewlmlHRﬁﬂhquE@aPﬁ&I@chér%ﬁaiﬁrﬂﬁ%ﬁ Wﬁ?fﬁﬂ%{‘gné“mdase

(HRP)EQ@A@}%@WBJ@I ES5 BEAERRkie iesbitiR2, and:giie siavidite dideiege.s.,

gluco%%ox dése alactg)'s%%%dzll_slepe‘g(? q’ugtgg (!_kl}'hlo :clng J&%@g@ﬁ@f'%@t@ﬁo@;‘ﬂi@%@% (such as

reactivity compared to othe Fab vari 6@] ‘E@ % Lze %Orconu atin
wricas AL CH SV ERITRELFEB AR Fehiia o coniugaing
enzyn@n gineEraik et oditsdof Siduiliverstior ¥y ‘B@Té@iﬁjﬁ@ﬁl‘éﬁvﬁfﬁl%gf Ffseme-
AntibBAPERWRILR.GAR e Eovaleminataghadiathe aribodyetkaugioe & H. Van

re eineth 0 | et al (2002) Anal. Biochem.
v d§§ %ﬁ%m}lsf; argwoégrg(nz%g?qg&g (1999) Usm Aintlbodles A

Laﬁb‘}‘ﬁ?&%f’f\ﬁ&ﬁﬂﬁr S‘éﬁf&@ﬁﬁh‘é?‘%ﬁ%&‘fi T_a%ora dry Press, Cold Sprin
Hatibor, W@mﬁ&a@r@x@asél@@ﬁb\@mmrew@e@gléﬁﬂ%af@rsm%?é?n%wmt
hydro%ggg'&a@@goﬁﬁ'ﬂe@ﬁldﬁB[@:Lﬁ’d’@?gsgB@ﬂ@;ﬂﬁIﬂéheEla)mE’l(@HﬂBﬁhéﬁSL&be|

X! Vi detectable signal; (||) interact with a second
tetrar?n}ggFegzhlger} QEﬂ%lgé?ec?gﬁ)e signal rowaed P first ar second trat,e and
e.dito glvﬁkﬁlﬁﬁﬂhﬁﬂﬁ%ﬁa@%wc"@ é’%ronnétﬁo 8en éX1 %’%?’l% SFer)° (i) stabilize
inteiactiofsiogainoreidse (Bdfitia) vithmdingossitls aﬁﬁi‘g@é@r{@? Iﬂgﬂﬁﬂplﬁwl -B-D-
calacRBERETAPRIIN . 649 sIa PR I PRRRHYIOD GallAS3i0ME) 2006/034488
PCTIUSOZUOS%t /geééz?) 3 esrryteabllthét Cal;]caa £9ae1aﬁ¥gor %?eoslﬂﬁgtym§n@99 B a general
otHeF Y &iRaf paraie ers or (v provm?e a capture moiety, to modulate
reVleWg&ﬁH%tﬂﬁﬁ?tV%ﬁﬁB@d‘?;‘éﬁ%en binding, or ionic complexation. Labelled

cysiaind engineetiediantiogied withy beusesudinedidgribedic Hesayapls.ghe antibody
can bE%ﬁSGé@EH %’kh LNy of Basligen ofbteks st inapesifiomeedso tissues,
conjﬁ%%)sele WI t r dl ”?a%t acgr\)/;lllc%a\l/telrosQSB g&% %1%%999%6%' ijlﬁgl Xupﬁld thus, the

Uéte e moiety. Numerous labels are avalﬁl])
1abeleahbww@?aﬂvaa%@@W&‘tﬁéﬂ?&ﬁ&%ﬂ&%ﬂ&% 8EVE %?gol opes
conjugachosfuislities)visitle pdyBeblidt ¥V @ait4Al, PPYIFRPBR PUigs S C@HEsH ®ireFed Styyagpall hapten
(e.2. YigD 9N Bind L Bt ile2Bleck ot & Je2 6 A5 InckiB3aee a0k8 isttoRidad wath 24 BfBihapten
polypegt%leo\llgrolggt ge glr_?]bl?t”gd ?(Hltlatr)lpgo%% afrlﬁlsuﬁﬁ H:L{QO ]ﬁgﬁBﬁ%f‘iﬁE%@%WQmmpnde

erimen e anti (dy can be labeled wn? andr entségs%tpngie o).
Va“aéfféfa‘i%aﬁ’t“i‘ﬁdo@ﬁﬁﬁﬁﬁgn rhipRER ' FRGrEI4RH5p & eqtuefw ere the reagent -
is r@bcpidlepwpitidethraion of theeresdnt jryRstina mmww@@ww?w ﬁﬁaﬁh@ethod such
as FLBHARIYREHE sRKE dshayE; UrteinP rataoanawithriys| aglipdolomedplabertassays

(ZOIaCli‘??J %o:aoc‘igﬁﬁ E gbycy J? Yo M&ﬁ&éﬁéﬁ?&%bﬁw %QBJ# I%YCE@ b&s.‘{,]lgcg)l)

s which ma com lex a.m |on include. DObl \iDQ TP, enition
DO“]‘N/FF(C‘E‘B’T}?WM RepgeRt| &8?%&/“&1 Vlsu§ A e AR ot T |degs can -
evenbeTHalryelied dnvileo Gomplesdatiotion it e sl bBEk e FEGRESH IS B fdetectably

labellBY SRiomAN Y Btabd200R)-bisttpdhdBipteecknology 29 (@ichtid a-dcbd Gjth a
ﬂuoresc%%lla%hﬁeg tﬁ)%g]g %lse& g@%@&&ﬁ@@@ﬁiﬂ J?&?A&(ﬁm @Q%QEH Similar binding

experiments are sc losed; US 5342606; U 55 us 531%337&&%%0 g
dete@%@g@ed%@&@%fz‘%e YEEPEET R 9RR §°5‘?%?§‘5§Z S y

antigo 5@660oNIS 5834456; Hnatowich et al (1983) J. Immunol Methods
65 kST MR a5esetadbiQ84yAnad. ciBininfenasci4 26 8F8e Vit 21897 B1S ynthesis

of F\gc onzﬁoég%ﬁ)méesé%‘&%g%s%oeﬂlel}&% ﬁ Mﬁﬁfﬁ‘é %@ﬁ{rgf%%‘)dl 1. Chem. Soc., Perkin-

ancer 10:21-26; Iza et al ﬁ199 &%‘f %)01 tea%:t%egw ‘,

Trang. éA%Ské%SSPm’&eét fei88s) £ R pre el b ra et a

pref¢hBI9 3ithl thelfokiterdn dRiokeRBs0 8516 Zebrlierianebagy @%@yrsdmwem ét&h signal with low
MQ@&&Q&H quantities of antibodies can be sensitively detected in both cell-free and cell-based
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Verel et al (2003) J. Nucl. Med. 44:1663-1670; Camera et a] (1994) J.

Nucl. Med. 21:640-646; Ruegg et al (1990) Cancer Res. 50:4221-4226;
WO/ EH44382003) J. Nucl. Med. 44:1663-1670; Lee et al (2000¢ THRWS/034353

Res. 61:4474-4482; Mitchell, et al (2003) J. Nucl. Med. 44:1105-1112;

sy &Q?Xﬁﬁé‘laﬁéﬂh Qﬂgﬁ%)y @HQ&QB& @&%t@o‘ib@lﬂMh&@ubQ&&nl&gMedeferomea]ad
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20 can be conjugated with biotin and any of the three broad categories of
labels mentioned above can be conjugated with avidin or streptavidin, or
WQRWa/RTEESBIotin binds selectively to streptavidin and thus, tHRCTAR0BHA34353
be conjugated with the antibody in this indirect manner. Alternatively, to
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uorescen iIbody an ectin ég a fluorescence signal
conJu.ggseﬁqrwﬁmﬁtglbwmaﬁa1@%?#5%%1?@%&&&6{1 Aietiologies utilize
thepspiifacedilas moindesenai deo (8P Ry eHedtid MR recandiietediandbook of

F luo@%pmybeg 5@@%%&%@!@%9 NSlolRigationiahelBsuabyap it @iesehizhte Chem.
San 99921%0 %b@?f?v% %&yi%s g%rr ca‘[a‘;\ rgéggﬂaémtﬂ'ﬁe%SLmdon Means

unclﬁ nali lorescent and e|r ling to Amines and
(199(2\#?9?8%%‘1‘&9‘?}“ et PR i (811 R8T BreVide s
Techuigiectabiesigivay anthale-genBiviy 6 SIiBaDtaOE I Aekikdsarmsaiasisevier
Puthl(ﬁEQ’f@biyeW%rmﬁuﬁ@miRQLPEQ@&E@%diMh@@beﬂeﬂ@nﬂb@dysWez:n
Modgfan Gk 5 Hof.sienal WithJow. %&&9&%&@%@@9&@%@%@

les can’ be sensmvely detected in both ¢ e and cell
Fo VDS SRARE PSSO S A AT KR o Yok

and Wnﬁm@aylsawdzb@mm@megg@omﬂtﬁ@sﬁdm@scﬁﬁﬁ?@Pﬁaﬁﬁﬁaﬁ%@ Fla.); De
Leor@seRes: MEDiiged andreqorded wihautsignificaot phetejbieacting.12:320-324;
Liet alogz@(%?%?oacgg Qgsatly (‘594}41“1% (f%l ﬁgrfﬁ{@&w@%fgd@ﬂﬁ&gg @HH&DQ@M@M

ranes r cell surfaces, es eC|a }/ cells, tthe Iap(relar?1 rgggzrab ly S(J%Ii)lment
haReRIdB s dhEInd e é‘%?l Qe IS Ok Sy AtE Torietiation
proxauiy) deitegtifrroensiiviseranet (R SrE2pwH W)IOR\FHMW@@%YQg Hthpprescent
dyes@isl HRLIbR By Mt Metahalie pagases oiifie oely or causepremptyrker, group,
th(t:he” deathatelg%?gst sﬂH@f@pgﬁﬁgﬁgﬁl anngﬁuﬁh%lgM%gsmﬁ%m&tMm molecules with

enumeration of fluorescentl Iab II(?d eveé}tﬁleg(%rcell surface I bindin

exm’ﬁi@%ﬁ?ﬂg‘a&wc%‘mé]g?é’%e%e B R E ST AR Sy stem (FMAT(T Cengr%omr e
be pHAREY Sysgeﬁmampmmepmgwmﬁ@cmgt@ﬁfmwe%ﬂt PipiealRgmTaase of the
peptili¥yanpipiead opntadjeackivabhssaysewithiiveael sigr e s (idaghe, C. (1995)
Fluonmef[%%9\%&%98'&9&&1@[&%%%@@M%ﬁ@\ﬂ%ﬁ%&gﬁ%@&%ﬁlmldi 248:18-34).

screening 10 using. fluorometric, mlcrovol sa nolo. 1

of EORIEC A SO BTS00 LBl T anacish i s
procing|tieltedHdsutedy iscmestolizstriin RS BRATS S?ﬁbﬁﬁﬁfﬁ%éﬁ%ﬂ?@ra@%ygp“ using
metfldotR8GancLinnked meidnosiiie nitesaiss(EidShitcaspage coleaniag e antigen

to be( pur% ang'ﬁ‘x%ggﬁg t’lliecs(a%@tlﬁ Q}%ﬁk@%@pcl@&%fe @@%nﬂﬁl@i@@lﬂ @%%iubstantlally all the

T L A Dt
varifor Epeibtohisupionicyehrbwih @@t&sﬁe%f wﬁmgﬂrﬁm?éhﬁéﬂ P .0, that will
el RXESSIQN SehAR hoppaamtiaealls using fluorescein labelled Annexin V"

(1995) J. Immunol. Methods 184:39-51) and cytotoxicity assays.

Fluorometric microvolume assay technology can be used to identify the

up or down regulation by a molecule that is targeted to the cell surface

(Swartzman, "A
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homogeneous and multiplexed immunoassay for high-throughput

screening using fluorometric microvolume assay technology”, (1999)
WORHEO/BbE8em. 271:143-51). 20 Labelled cysteine engineere8GHTBSHIEE34353

of the invention are useful as imaging biomarkers and probes by the

Ve}f&@éiﬁn@l%ﬁ% 1@9&91&&%&@5&%&%@@@&@me chlarebMaging cysteine
such as: (i ma

h tIC res Il O IGH agent to form a
thiol Of&SPﬁBU‘f‘e gxae{e ant1% 5hy or(n g%qi_:e%c{gat% é%»)(:{ Mlglglg-l‘-re gent to f

omogdral hoton emission H
linker-tadygh mmdmm@dpgm-‘%a %ep@f’b?ﬂbg‘%ﬁl g‘ﬁ'll@g“fﬁ f’t?)‘f?f%?ér e{lpe'%ct v&f_l nct1or{a ity
of labcRi{2R04h B isaanjugaienGheanatGyl ledcganitichermmbddeiee(e i) HS. N-

hydroxﬂt?crc(?ﬁﬁﬁ&(f%mgcéyﬂgéj LrRSRYAdor fem WnRstRtig AR is @udmagingester, and
rocedure In 2 whi th atntrllglod!)%sslabelled W|th dradloactlve substances are
Phosp%?wmiﬁé‘}é'a% AReanimAlOrhuman pi gaﬂent and a picture is taken of sites

in M@WV‘WW@V?H@WB&VW&% oe@sgcglg%%‘é &jtehﬂ\g-bﬁh&f a carboxyl group
substifdigroasketsEprYbE, Objsctively flveasunedyanthed&lS atethathalabidizaber of
preforrrﬁgé%latpé&) Iﬁglﬁ% Qﬁgﬁgéﬁﬁﬁfé&h%mﬂ@ﬁﬂﬁ?ﬁﬁ s aﬂiﬁwﬂffggimgi Elialleophilic

responses to a eutic intervention. Bigmarker X \Era
gm“pfifﬁ%m’ﬁi?ﬂé d }glczﬁfl’){,a ura?h i(a)ry mzﬁker@g 3 |§é§ai?é)agénd§c%rre late

combiksfigsiteich serigdivtidacasenit Eiﬁﬂi’éﬁciﬁ'&ﬁ%‘s"ﬂé"@mﬁ}ﬁ?\’I%ﬁ’%g%%aémg‘r‘{fnd'f or a uronium
reageSyNQVTINfRMNS Aty Ut ertmetishmoppen dhieesep s thé-
benzogﬁﬁﬁtlhoylﬁﬂ Merfﬁ’qg}IMtﬁ}l%ﬁQﬁgﬂ&@ﬁd%&?h@sﬁﬁﬁé*&ﬁﬂﬂﬂ'@&ﬁ@t&ﬂbdﬁ%&ﬁaml 1-
the mechanism may not,be associated, Wil lini PTRAY TS
YO %eﬁkg’r%a?l eﬁ%ﬂngﬁur?ggat { § §cs))|nts vv% getr% %ﬂe% c%lgwg?i&%%g .o {é&gt .

(HOBRorrd NHe sty pREFREPIdFSRIRLTE e NS 8 AL RRIRT e e fps
antibdBGpONERcsplehtasmisasivet buile Biosion mcirvihaeritbahiigdey telabel-
antibd @&{ffﬁga@%% K@f)s dus &ﬁ%ﬁ@yﬁd edRpamagedynamicIiF) (he mpeaiticiazo-1-
yl)-1- tlh?a 3-tetr erlrﬁa 0 t%l?l? u}leyQﬂ I% osp ate) tf?ﬁﬁ"@lq\tl FN‘%@‘%@%Q!Q%%Q&@ fluoro-

erap arget protein, I.e.” selectivity anql(m clear nce and, hate,
hexaﬂ’w‘mﬁ-ﬂh@ﬁiﬁﬁhﬁé%gﬁlﬁé‘ﬁé’tﬂ%e KRGS ré‘flfilr{?\?ooig aging %marﬁ% P
EEDQebativex ol labohasednpichaikeirs-inbioihs) MG (disadrie prsahoinide); DIPCDI
(duso%@ﬂyil%@dﬁmﬂ@éjoi@smdy @ssRasmentifsepetitie dasing andoas sesamentonyl

nalidd€s %ﬂf}é le tlrﬁl) e%rg‘tﬁogﬁghmt&ntlally transferable effects from
p?e Inca ma anlma to cllnlcal hurﬂan) results. For some

e ' izes the 40 number of animal
eX[ﬂBEI HlbeY&Qemth@dﬂmﬁd} plongides ‘MCW@Q@%}'@@HR{?SSHCC of phage because fusion of

the FDGolle %@@Q%&%’ﬁ&oﬂa@mmﬂm@gm@l abelsiinciud eration iisddse, the

i chas 3. Cgl:l o s ec n at436 ]eﬂ- angeta
e L 8 St

55 ot 5 B RSP SRS (S phoss
free M@UDA ThipKads p@ag@ﬁfgt@g@h%gt@@ﬁ@ﬁﬁémﬁd’éc@pmn and analyzed on reducing and
non-12AalGImEehuyramid aheR 2ykREA TiocarbagprepahetiehyrinEabesttinnd Bfir reactive
thiol argldngp & Qé%@?]ﬁla‘éﬁ@ ‘%d Hﬁﬂ% l%'ﬂﬁﬁé&){ﬂ%ﬁﬁt&xﬂéiwﬁ&} ﬁ@ﬁl‘ﬁﬁ&&ﬂn\d@ﬂ'[hijl:abs
opropylchlorofonnate (Aldric ollowl

LVIgSh0) MR ABLIE Sl UK S ML IEOR) DA O
colume alyemeomsaby Wwihmerhe dr arstiops fendetailiss i roir i gy 2nafygd on SDS-PAGE
gel IERGIDRE (Qﬂ@‘t@@dm@%&muﬁmwm&m)l oodiijplexiOgdigeiucingrrethis such as BME
(beta]anri)etrpao g&étgﬁ? \1\5 §a1$ Bs%]i &%9@1%%% 1&%% &sﬁ@‘tﬁ@o@b@ﬁﬂ pgdénkesm SDS-

eagents such as N ; ile wild ¢
PAGE 2g), 7“3%55‘%%5?6{3%}816098&3(%%5’ o A et At d mono e e

huﬂﬁ%y%imeyglm@&mnﬁld@@@féﬁi}caffé“l@%@ﬁ}nerC|aIIy available
(Magrgpyclics BpdasyilipdReanyran sarge timbagn ¢ ivi tad fadti onesstidibiotin-
malelab el lf%r 3 E‘g]utrlsp 8%(31% %%e%% qu%g%&%ﬁﬁmmwa% Redbiie e lsyperdex 200™ gel
detection and guantitation o essive accumulrggo%%f ntlbloq) Sc?nknFab and also
filtrafi e 4TS (Tt RISE R e&@?? %loltl)lrsep a0 Bhem Lett, 8:1207-
ﬁom%hesmmbgatedahaméerﬁ‘?efﬁﬁscmwwm mtracellular following Iysosomal

degradation. Peptide labelling methods are well known. See Haugland,
2003, Molecular Probes Handbook of 53
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15 Fluorescent Probes and Research Chemicals, Molecular Probes, Inc.;
Brinkley, 1992, Bioconjugate Chem. 3:2; Garman, (1997)

WOMoRaHkdactive Labelling: A Practical Approach, Academic P¢dgg52005/034353
London; Means (1990) Bioconjugate Chem. 1:2; Glazer et al (1975)

g?%%%%a’ihmqmgﬁl\t}lgl?opfhlgﬁ%ﬁéﬂﬂés mﬁg&yﬁ%@qh mﬂb&&ﬁ; of the p)ilage context.
iochemistry and Molecular Biglo Vor WOk B8 Dere expresse
The Pr%ﬁiﬂéWdﬁﬂ“ﬁiﬁ%ﬁﬁé?'%u%ﬂ%%%%v%6@&5@%@5%&%&3% L.lggz Noyes, ‘

: . /€S,

and pu@liVlugiOBICTI{EraIERE F@e&ﬁ@\lﬂg%lm%‘fé?ﬂ%Wﬁhd&ﬁ’ffeﬁtmﬂ?\?&gﬁs|°5‘r¥8“|‘i:
maleiniRCoPégsadew Nerk pRiaideresiotny(@885) taivemid IhMGdifiebtion-botinylated
wild il RIS Modern Methrs iBetsiChaistitedds Trebesehaiifid their binding

N Walter DeGryter, Berlin ang Nelw Yoﬁké@ntnga\é%r%g (](%tgzgn:é)agét}%gglstry of
ability gy BERT SRITRTAREA Arid CroRaiRing, CRC Press, Boca Raton, Fla.): De beg

L irriRiighics GThip(Zooeiestrempitic JERS 1iadine 17 Ba of aifdge BP0

(Figuré 200N Biggonibigata ICHemidEah3Re: 32died hetehfiR002 ) Bivschjerpieeraphy. The
two sa%ﬂ%%%‘e%%%%@ T&:J%?EM |]§1r% @%@té%@&%%n@l%@?ﬁ@s%@ bRk alaﬁ-'ﬁéﬂ:cl-lgsfs gbondary

~Péptides and proteins la wo mojeties. a flugres, ’
ant‘bo%dB&ﬁ‘e‘?‘i@ntéPﬁrﬁog‘fﬁﬁ%’f&ﬁ'ﬁ B%I’bo)%{i%ll ot é)ré;% Iu%relgggn%e%rﬁgs%ir??r?%g g 1yb ;
ThioFenergyetrsresferd Rz RAPOMECEFOHIS AFb oy PRaTRP I BPESRAT &% observe
with hRSiarey RIGItaT bydighDare caRainesadhengttahd G-E5EMPenegy Bbipinylated-
ThioFASEEPIRY AL AUEACNE LS RidVIAINS ARRIHRERSOke S BNifbE04DSFabys

emission at maximal brightness. Fluorescent dyes | ithyje
Gt e T an el

' and rhodarnine, and their
biotincheslivaireroniTirief tohs Jhieb Mot erh g D PR G SHRATEARRR spec
analySiyeRchem-byrihafguenchehanoipipid bintintadtpleptidet bipsh iz ieaipsgedshs
resicl§aRERUEE Y B peptidase or protease, a detectable increase in
ﬂ@%ﬂ;@g@%ﬁgXﬁSﬁbﬁMﬁ&%ﬁ%ﬁE@@%ﬁﬁﬁﬁ&@émﬁfﬁé PAESAYSE elsp).

tie Enzymes , Metnods in Enzymology, Academic Press,
THIOPABS .8-34). The labelled antibodies of the invention may also be used as
anmifinityrpetificatioreadgent dfiettic mrosebsnttasinatis Rheraaigycigroperties of
short gg&@%%i&g&%mﬁﬁ%g Hgt&hﬁeaﬁm%pﬁmmq?megsmﬂ%ﬁ;ewpgs;p;igdes
methads well known.in the art, Theimmegiized AntBREMiscontaeted uptake,
(ABP\)N??H %ﬁesr;%m BPeaI f:ngﬁ%%nﬁrﬁlgc Stﬁe%%%iécelnetg be pﬁrified, aEl %hc%ég?‘gca{ftchselec " l:]p; t:m
penetsippSpdiditiiaione dhRATA EATRABIATIE REMIRAL I TERGVE sibstantially al
approfiBrernateridhinithendapploidaccapnth €A0GERBHR et &nding
pepticIRaQ l&%@é@eﬁhﬁe%ﬂﬂﬁ&%ﬁ&ﬁ%ﬁ@@eﬂﬁ?m CEEZ&’ |§Aﬁ;§¥;@p§;§ g AbGeneral
o with anpther suitable: Sohenfsieh s ehiine Ruses. Bk s -talausT46).
SﬁatW??orrglrg}ggél tﬁi%%’?&éﬁ%orﬁ the pol)gf)%gtkde Xﬁriar{t.e% @69292]0199{9%]488
CompgnppgEhonsyeyidecide ABE Y TS aHE ity bear reactive ‘
2774506t hS0¢ity TabirsHiliaed Ve atte (P ehRelt R Sid At BIURYLSie> 9
(i) WoaineeRtanathady sostasnbtvedahieliedaantibetivhi¢hpwitiheaplinkerhredmglent
refer%géorm a linker-label intermediate, or (iii) with a linker antibody to form the
abélled antibody. Reactive functionality of labelling reagents include: :
R A A T L AR S ke L LT e
termilnysquf)Rgtsh;@Ejmminj@)}:mmwgﬁg_fét'icsmfg}@{ hﬁ }i &éx,)vas shown that association of
eseA Brdichiarattiazing ipentaluarophafyyesterfhangs ohospibiamibitge. The above

desc al')‘c:agcr)gaggvo %rrgé’llg]u%rsl 9&%‘1&@(}1’9& %@J&Q henksets AR MRIRM T 8RGHVEfic
?unctlonafgryoup Is N-hydroxysuccinimid Iest(?r (I\%HSI% thavgagt%pax | S A Rnin
conjuaHRRNilN Y B i dess B?éVTgBéf,"é”.‘éo. B S S U GTescent dye, 'F¥1e NHS
bindiagtepidethieb Bieh (ABY-Heb) hréofmeernigtifted, purified, and/or
charagiplizesdveril thaydefarmegdiaiinchide veroted: Viiticd inthcleojphdid
épceg'i?%‘e% Ofs%6 ﬂg%@iy_.sjrypically, the carboxyl form of the label is
segtivate y reacting with some combination of a carbodiigga?d%%gpnt,
e.g COESEIGRERS ithrde CHifEBRFopylcarbodiimide, or a Uronium
reagenME@:g:L'PSWI(@QRESuccinimidyl)-N,N,N',N'-tetrameﬁﬁﬁ&?olﬁﬂj?n
tetrafluoroborate, HBTU (O-
benzotriazol-I-yl)-N,N,N',N'-tetramethy}éironium hexafluorophosphate), or
HATU (O-(7-azabenzotriazol-I-
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yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate), an activator, such

as 1-hydroxybenzotriazole 15 (HOBt), and N-hydroxysuccinimide to give
WRREMgPE3488ter of the label. In some cases, the label and the BGTRSAYOMEH3S3

be coupled by in situ activation of the label and reaction with the antibody

to &L%g}%ﬂggﬁgcgﬂggggy conjugate in one step. Other agtiyatingand

coupllnlg[ reagents include TBTU (2-(1H-benzotriazo--  ¢z41p nO4

yIREHES SHR S ERYuronium hexafluorophosphate), TF L

(NPRCPRNECEtramethyluronium 2-fluoro- hexafluorophos%%fg)NB);BOP

(benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium

herafhiloraip hospigate!i ROUFHDE@quences bind albumin from multiple species (mouse, rat,

rabbit, (gogm%ys&semcﬁ{m%b 26 RMGFRYINEHN®), Die@bumin binding peptide does not

dicyclohexylcarbodjimjd DIP r l?na , - Fa
compéi”(méﬁwékno nstol?ﬁgﬁy - -Hlltaro ﬁgfiqflla??r}lg%se Igﬁl%qg%lgﬁlfgr%\% hioFab

ot TSRS SUNOH) PEREHEEH GO TORR R etion
Super@HEDON bbbt Mo FAPhY b G EABS T prevabosestides dtinéidd Pviditsd proteins were

homo Jr%&%@ﬂ%%W@f@o?ﬁ?@ﬂiéﬂ%éﬁoﬁ% (@3@5@(&0@ of phage because fusion of
Sthe Fab to the§ o?%tllpr()teﬁqn mg Tﬁ%te(%tﬁ’l yrﬁ'&%b@&%ﬁ'@%u% analyses

acE@gg’Blﬁi’/WSrt feac heretore, t ab constructs were clon

were GepiiePPERTE S @W@é&?@?‘ﬂrﬂf @5&&1%%6%@5&8’@%}6%% ang %E’P_
hu4D s 108 T)1C etk 158l 89uiH6 yapehikia FidiHERD SipredsrdRRI indaseer sipadle of

bmdu'%r g\qfﬂgnﬁ atﬂlH@@Wﬂlt‘hﬁlQh%ﬂmgfﬁﬁmgﬂéMBfmmb&WMOnfumed by
UI‘Ierd otein Sk S ed with albumin,
ELIS egal%ure an dEIr core%gﬂg%fng%%alg 'Ksm a%? %WR@EH@@&'&@GQ ant d with alb

cing'and non-re

%‘# é%]e s. These ana}%ﬁes al Oé/x w cobed
HER?a‘S@e%“sPﬁé‘FF%‘feﬁ/h}é‘ﬂﬁié’rg'Pﬁ inKais ARR SRR FRARKVE-3G AT Groul R
with auemuﬂmdemdmmmeﬂdym@omhsgvmembdﬁ@é@@ll@rtﬁﬁéﬁfﬁw@&ﬁwm‘i to non
blotln(?i%fkqgngpﬂﬂﬁahl-mg@bﬁ“kImgxg L AAPChibFBEBEss @inphddied 1Rk Giotin
malelvrr\i_?ig 1kextﬂl ed anc{e%uggl d b ner %!Epsag%e EHABQ%TMdQ@Hmhe variants

roma grap y See methods sections for etails). Purified proteins were
(Figuggrfalyzed on SDS-PAGE gel in reducing (with DTT) and non-reducing
(without DTT) conditions. Other reducing agents such as BME
Table $heta-merBHisw InsHOMm TS (RSIER? 118 GRS RIBR e oA Arg e o™
groups. Itisspsiiert fiohwyERE 36PAGE gel analysis that the major (-90%)

'Rﬁﬁ'l%’ddﬁ" ThioFabisrthem onomer&fgnp witile wild fype hiidDREaby8

o accant

ud.ﬁ(ﬁﬂ in-the-monomerjcform (47 kKDa). ThioFab (ATZIC)) and wild
(I8 were incubated wih, 1P fold pxcegs oidtotin 0.0917
ateimidefgpd hours at roon tempgakafye and fhe bigtinydated| Fabsowgte
loaded Oy A SUPeErdex-200"M gelsigiragign columng J3ys ghirifi¢ationostep
vas eaiihin SERgEatmy monpmeric Fab from oligomeric Fab apd also 40
TOIm excesadgg biotin-maleimide (PgdfiewTytotgxic dagpss3 WO 124
2006103244882 C TIUSZ2005/084353, F5iguyré 5 shpws veiitation of the 136
lUpEfLIES@Qf@IOFaD variants in the-alsghce of|the phaxge context. Theo
PRSI EYH&%?{]&SG fusion, hu4D5Fabvs and hu4D5Fabv8-Al21C

ABP
(ThigFab-Al 21C), wer ress [aToBol{a(=IgF{ER=TaF=Tral-Y Ny
beapdgrf]c?ﬁbl\e/\?'éanbg}b }]rr]%ﬁbatlo 0y ?%%M g%glgorldgxgc%ss%t fU)EOtIn- t

throwﬁmélnﬁﬁ@ms‘bfeptawdm and HER2 blndlng of a blotlnylated cys

co rﬁﬂ%ﬁ&lrem@u??ﬂﬁ&%&mm%mmvgmlan(m(berapnem/szﬂm}memammmb

and their bindi ility,tg HERZ were moniered-owmk tiph %l@%?%%a specific
(cysteine g er\‘aivas &3 ed‘! )ZVﬁI yan avzeorﬁa “Biotin %‘g’ted Al21C

ThioF
conjyetn i colisHraste F%E‘szeﬁﬁ’&n r?@dfagfﬂ&'f%f‘\ﬁffae%% rIru4BE %espxmssed and
purifEdQur@if)reAtildipype Fials aHowAkR heeTintoikalvierefsatifretelly ¢fdt-V110C, H-AS8C
and ﬂ'E&%'Rf‘v%%mfefmﬁmgQra%B{‘Mdibﬁbwcmam&&sewammswdbfaskdE& Rurther

and streptawd blndln ELIC sm ; SECROAReroup on
anal)j_sﬁ &‘H’tfﬁ% &i’ 1r§ ?ype 8?) en u%ge %B@nf’logﬁ@ 'EﬂRE’b a%@% group

.ThioFab (dotte
the @hmm@mmhgawmﬁmﬁwwma @B%ﬁ&?ﬁé&rw&mﬁ@?&.ﬁ% il V1100

Only a background level of interaction>With streptavidin was observed
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with non-biotinylated wild type hu4D5Fabv8 (Figure 5). Mass spectral
(LC-ESI-MS) analysis of biotinylated- ThioFab (A121C) resulted in a major

W 2leMa#888294.5 daltons compared to the wild type hu4D5PEB/ES2005/034353
(47737 daltons). The 537.5 daltons difference between the two molecules

A88C%X@Etvl ?%yﬁ%%ngﬁ tﬁléesﬂ\pglﬁujaﬁ @ﬁ%l@ﬂ@@lﬂé' siecavjugaier] daith@ression
systenaﬁy&%e%%ﬁ%&%ﬁ%%gteI urif1 Léi jott %1 d AE?erc%nﬁjse\U&s%ﬂ%éB?ﬁmuar to that

Irme e conjugated biotin molecule was
of singlt fhye vaegipmly- engineered Cys residue (Table 4, Example 3). SITE
S PRI GONNiHtGHY THO N QORI TeiNM AbcE v BE T @sidaRUIipNre 7). The
e oo e A J*’E’@E?%ﬁdg@ T opertee ol oot
\Y | Vi nej S wi
strept g HHRSI et 7)A%ﬁ%%?%§ 8 a ﬁéaAr?% Ergtaé% ?n a{sh‘ranﬁa &arum e e
anti-FabGTRRirFbiSAiFiep pesiiifean FAW)?&%W&&@F{%W ér"rﬁé%BH&‘?ﬁ%?ﬁﬁ‘&é“BfFﬂH’s% - For
sA/S AGtiMesEomBINSpr pidingsineluding akerdtjonaf tigstis URPaKeurpénetibtignalyses for

the mm@&éhﬁ&% enn m%%@?@haa@%@w%@%%m?am Gedp DR sk atak byab,
specific selection he a riate serum albumin res ective
SA/F%beadlﬂ éﬁé%”‘(‘[ﬂé“éb@ \ég) ns were moxiptolrbu I?\n p(%%g %?Xpﬁg? p tively.

series o ng 25 pep tid

SA/Fw@r@mesnm@@Wwa@él@wmweg@?éélf*ﬁ FRYTECSEAATS BieHR @66%5 'mfffj’r‘ﬁﬂn Y
sA/s Binding Asric endra Stiategyeleor tmprsissg e Phtvisack|drreticgnofFigure 7).

HOWCVgPﬁ’%I Q)ﬁeﬂ! B Q&tﬁt]ﬁmn &f Zo@é@@?s FRAS WG g@g{/ Q&Zﬁa@d NP oydsiBfs due to

the inventign mclude es taught by: (i) Dennis et al (2002) J
oo 5 P3G0S 608 R

a%lfe I andIV page 35038; (ii) US

AOR0 L8 8¢ 18048 : e (i) WO 01/45746 at
pag@seixz-&& lﬁE@CHB NGB muzmﬂanmmoommmmmam@mb (HEER{CEPTING,

Geneht@éﬁmcglét%gtﬁgigﬁﬂﬁg ADURID B nding (A BRI ahs merenengmemretlaytuzumab,

and d%l{l?ngéanu%!gtlél IOEI?HHA %&;ﬂ%éo %—i &)f &%E[D!DM%%F%Q;J?&?&&X;F@Q@(&mese

lometric ratio It was shown that assoua
Hamgiqe Qe SRl Foneaien: SBAMHIIR & 85da 4 THEm 1 PIYE B ré fia @6’?‘*’1‘6 heavy
chain Befiadlbitesnc)iSEQ T AI@0The dEBi¢Tibetdntdertivbadpeareste (58 taaﬁf SEQID
No-Ahereferedadntiogucadindhese ABP-Hatsand Nead for site-specific 35
conjugation with cytotoxic drugs followed by in vivo animal studies. Figure
9 shows a graphical albumin binding peptide-Fab fusion (ABP-Fab) linker
EVOUBeLCOR{ RS is LRKE ARGy FBVREARF PR 8eH Y e tnclude,
ADS YRERAEL SEb s RN e A BRAFRTACTY CEBHe RS BIEE R BELY B NOS:
2sThebs GRIHEIHE GHESQARLMEDICEPRWGSMNEDEVSEDR DI 1 40
oLy QBEMERKSL PRIWMEG ChMERE R-SE (X MDENG D S WP 206/0344 88
psvR G HRS2R0RIQ343 83 QRIDEEHEIR RAG CLIMEDDE GRER HRGWOD: 3
sy RV ERICLERW R WERRRER AP MO ¥E iRk R VKLY S ID NO:5S
Mm@lﬁs albuminhinding ReRtide AR SegensasRind alrumidsam multiple
o eC| Wﬁggﬁé{{,ﬁéﬂg{?&povme rhesus, baboon, and human) with
QOGR (rabbit

The albumin binding peptide does not compete \%J@ID NO:6
ligands known to bind albumin and has a half life (T1/2) in rabbit of 2.3 hr.

ABP-ThioFab proteins were purified on BSA-SFPHAROSETM followed
evobyssiettn-vpateimigescanpaation s IdPIRGACIHONEITVAB T RIRIETS2 00
ADSGRUNM ERFERGHOOraRNYs astesarbecsknprsBUsBERtOEE. Pited
ceTRIgiRyisted RroleiRs el homagereotisancede et mnyoligomeric
oy RS ARAIRIE ey T CNVNEK PSNTKVDKKVEPKS CDKTHTCPPCPAPELLGE
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLEQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE
MTKNOVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QOGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO:7
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10 Figure 6 shows the properties of Albumin Binding Peptide
(ABP)-ThioFab variants. ELISA analyses were carried out to test the
W eisfity of ABP-hu4D5Fabv8-wt, ABP-hu4D5Fabv8-V POTUSAMS/034353
ABP hu4D5Fabv8-A12IC with rabbit aloumin, streptavidin and HER?2.
promiieiByiated,ARRrThiakabsarmoarakie ixbirding tasibusoireand HER2
RFSG%Q%W@Q etg-that ebuil frpe ABE R RRIreMS as eenfirmed by
SDEQEE%@;?&%!&@ &'&%ﬁgﬁmim@mm%%m}m&@m@ .An
s \%ateﬁ was Cfaéev Wlfll;]FE in, 15 HER2 and SA as described.
mﬁﬁﬁﬁ%{g oz?cbloﬁn%/?atsecfATéB- IoFabs to albumin, HER2 and SA was SEP D NO8

p_rob_ed with anti-Fab HRP. Biotinylated ABP-ThioFabs were capable o
binding to streptavidin compared to non biotinylated control .
AB’ECH@@@P&E%WWWG&?M@EH‘&FWTH B ARSI Ao &amRits e
more 61O ollbaigiride ke ibhickalgain a@wm@f@mamnwth@as@ﬁ@@%NO&
9_16)_rr_1uta_nts Were_used for both the variants (Figure 6). 20 Table 3. BlAcore
kinetic analysis for HER2 and rabbit-alpumin-binding-to-biptinylated ABP-
MutariU4D5H _aﬁlag&wélq type and ThioFabs AriisbdNin (M s ) koff (s ) Kd (nM)
A4OCHER¢ Allw@@@tp@kbype 457X 104 191%20 By V 110C 4.18 x 10
233 05 X 1IGER@EpARZ IC 3.91X10 4.15X1SEQ.a080Rabbit alpumin binding

Si1oavild typerB6csA0:0206 124 V110C FEQIXNGA.0331 136 A121C 1.70
S120x 10 0.0Z38 1A ABEPE glbumin bindid ; yely, an

5

A1216]humin.- BABIERCSERERES be linked DNOUA g b

5122 T TRGps oy OO S %%IJIOMK.: ovalent

A175 FEOVEOESSLYE " TP - 2 SO NO3 T 2 F

S179 TP IOCEEELY VO FREE TH gsS PER|FAB The above

uc_buits ndicate thataitfour (C-VI5C, L-V 110C, H-A88C and H-A121C)
th|gE@J@diﬁgysbaHm&ﬁﬂ@meéﬁQﬂEabsanﬁb@ﬂies)ewaﬂiamsmgv@ ramtiboijes tigipprise one
10 or mcROHRE 50@%&?@%88&1‘&%959 flﬁtgﬁﬂ%g«l;fd@n&@ RivgatiQn Withahbehdieagemip NOS:
17_27|nk_e_r reagent, or drug linker intermediate. L-V 15C can be expressed and
Burified but with relatively low yields. However the expression and

Mutagturificatib@e)ﬂglﬁ of L-V 110C, H-A8B§:3Amnd:H-Al 21 C yariants were

similar tad that of hudD5Eabhv8 Therafara-these mutants
CEETCM 3770155 01 131 A (i

Adzc et AR SRiriecom

tﬁ{b&wc_@,;&:L._lcu_,...bi..cd to-gelEHPRNhEE Ore gl group per
Vii0caD ToWd RHHEgEfECtive, one thiol gEpup 8. e Tight and one on
s114f€avy chaitarets consiructed to obtaisEtyvmt®@beroups per Fab molecule
S121-VI TOCQ/Fr5BAMQLX006/034488 PCIFQIRDO%5034353 A88C and L-V
S127C10C/H-APRIEXCEMAEEe twao dauble (‘}'S‘EQ?IQMQ%\IQ!*Q exptessed in an E
Ald4pte expreSSiBHCEYSEm and purified FRQ ID NO23 - '

. onoibvaf '+
JN R PN e o Y 01 fD‘N'.é%- A purified
NI ouayiat B datgabswasfountiig b ] of single Cys
S EHEE . SEeH: ;

Sicsrariants-TH o 6 les per Fab
voo3Fas mvestigamdtkiguwre 7). The 5 pf Ni-27second Biotin was
tested by probing the binding of biotinylated ABP-ThioFab to SA using
strepiaviainnpiRIPI¢RiGUoRasRorERS e R L foArpsitdtnaig HER?
bindRQALEA Wi thEHE RA ank.prelbediuifction of biotinylated antibody binding to immobilized

HER?2 and HRP labeled secondary antibody for absorbance detection. Figure 13B shows binding

15  measurements to immobilized HER2 with detection of absorbance at 450 nm of (left to right): non-
biotinylated wild type trastuzumab (Wt), biotin-maleimide conjugated thio-trastuzumab variants V110C
(single cys), A121C (single cys), and V1 10C-A121C (double cys). Each thio IgG variant and trastuzumab
was tested at 1, 10, and 100 ng. The measurements show that biotinylated anti-HER2 ThioMabs retain HER2
binding activity.

20 Figure 14A shows a cartoon depiction of a biotinylated antibody binding to immobilized HER2 with
binding of biotin to anti-IgG-HRP for absorbance detection. Figure 14B shows binding measurements with
detection of absorbance at 450 nm of biotin-maleimide conjugated thio-trastuzumab variants and non-
biotinylated wild type trastuzumab in binding to streptavidin. From left to right: V110C (single cys), A121C

57



10

15

20

25

30

anti-Fab HRP. For SA/Fab analysis, an ELISA plate was coated with SA
and probed with anti-Fab HRP. For SA/SA analysis, an ELISA plate was

WQ a4 SA and probed with SA-HRP. Figure 7. ELISA afdRF£es2fgp/034353
the interaction of biotinylated ABP-hu4D5FabvsS cys variants with HER2,

(smgle C e)ORaMIanA(]Sﬁ? (MER%F?QH&QMEQP ang §N§étiﬂﬂ&&¥@ﬁhﬁtaﬁh@iﬂ parent
interactions were monltorg )f}gntl Eab 'E';ﬁs ShOSWA% H[I% ctivelY have high
trastuzgRgb WS FEUF st EeE e B BRAYIS Biotin perhl§ an more than one
thiol ragtiityper Fab is monitored by SA/SA analysis. Binding of HER2 with
dogmenw\Sambﬁamtseiﬁﬁmmnoeﬂgatmgafmg@@;svmtamn(@wees@ues The
sin gle C uY%{ ng 1@%&'}2@{5 Q!QJQ}Q@J&Q&%P@}QQ@@&M&%&&M&W @e‘ilm A@fsient
gmpared to single Cys variants due tha one ‘flrei tI;IIIS%| qroy 450 aa) is
fermepiation I mHHTSR0! %“(ﬁﬁg/ N Riken = %?F%ﬁ\? gaﬁ Fare RIA
SEQ DNTRASTUZUMAB Cysteine was introduced into the full- Iength
monoclonal antibody, trastuzumab (HERCEPTIN(r), Genentech Inc.) at
zvor SRR e8RS T B aingle S HiARIS Pe ARG bR Adstievand L-V 110C
NQKF%gsﬁgiﬁmegﬁ%%sﬁma\a@M&ﬁ%@a@é&@wﬁ
cTRERSVE o %Jﬁgé%%%@&m%%@%%pﬁ%gsﬂamster
Bva }ID tran5|gnt erme &ggﬁ%ﬁ%@%ﬂgphﬂ% cysteine.
GLYS%ﬁ@ ‘é]és muta Tr%Tﬁéav c%aln se

uence %g % NOG
a) IS NO? The

4
PSVPHRREKT Y BRI EN SV EN AT 2Bg ance ( a
STYWV&W@%H%WFW&WEE%W%@%B& f%% 8P§

MTKNRVEM YRGS B O RS St R ESE KRS B EN BTV \?\Wﬁ‘@?&%ﬁ KGLEWV
QOGRS Y FVPNERYHIRIY TOQKSLSLSPGK

ADSVKGRFTISADTSKNTAYLQMNSLRCEDTAVYYCSRWGGDGF $ARfB NO:28
YWGQGTLVTVSS 25

ASTRIGmuaTerAHEG RS paidipncR TR RAd PEBER R ENRISER T+ &
sequeGHTTR R AN B Be BlineStiS SHYIDASSHIBTQTYI

'82

CNVNHKPSNTKVDRKVEPKSCDRTHTCPPCPAPELL GG 1o
Mutapi\/F| FPESRISED TLMI

V2738R T PEV TIEVRABNS IO EBYENEY VDG VEVHNARER BREES v

V2796 TY RW S YERRAVEEIF YD RE R B RR/ SNKALPARHERE [D NO: 30

V28 B K B VDGRV ENAKTRK PR TSEQ ID NO:31
o e e TR e SEQID NO2

Aog e KNV Rl S YR I viviN W EES NG QPENN Y RIFTHB WIS DG SFFL

CLALT\

S SKETV DRSRWREAQUGNVFSCSYMHEALHNHY TGEGINGPGK SEQ

$3370 NO'6 | IEKTICKAKGQPR SEQ ID NO:35
A339E:VQLVES@@GEWP@GSLRLSCAASGFN|KDTY|HWE@I§M@M\L
S37568RIYPTNEYFEREPIAVE SEQ ID NO:37

AAEERIDNER At

AVYESRWGGDGEYAMD

| S400KDSVK GRETISAITTEKNTAYLOMNS
YWGQGTLVTVSS 35

VPPV S1 8 Gt PERE e it SO A b i
gel CEAVINPHSRISNTIGY O REVERNSED ke AEPeehplmes G A339C; S337C; 8324C;

AzsftSV@ERFQWDzFbM IR B W ENUY DS E BIREMMKFANARNY DB St e Rrotein

A. §%§V§ Eevrl ht 1s a size marker ladder, indicating the intact proteins are about 150 kDa, heavy chain
DWLNGKEYKCKV “JI()A AP

fragrsqasé\p@@tswﬁ%ww@%%@ém about
reduHE K MBIIOI HIGRY RS 26V e o OPEIKN YIeT BoMeb st5eats def o risht,
1anesY1Si$«LLWB&%RMt 497QGOCHBE PMARADA b NHHTIRK SloBinSP GEUSED shows
Q gcg gr ﬁgg’de ¢l electrophoresis analysis of
e R
addl%%@%ﬁ%{@é;”iféé higbsRgEHpfiqion on tmmobitized Frotein
vmassn@mmwmwgwwwwwgwmm@mp@m peopin Figures 16, 174
and TBERHESGIAINY YSlobMNE SRBEAKMQUIENDbyAlQS M S QE SNAFE@Docedure
of Eglggsy%r%%&;m%@fﬁ%ﬁsw KW AREYEHQE,SSPVTKSFNRGEC 5
I
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According to one embodiment, the cysteine engineered thio-trastuzumab
antibodies comprise one or more of the following variable region heavy

WQRIN ERd¥fences with a free cysteine amino acid (SEQ ID NAPST/GSea)5/034353
Mutant Sequence SEQ ID NO: A40C WVRQCPGKGL SEQ ID NO:9

o P
smglwwggas%@ﬁgﬂ% BABNES SRR (U AR sl en
fermeN@on 4 MWWPCW@S@@LW AP PP RS hepyy gpain sequence (446 aa)
compidkRFEAYLQESGLYS SEQ ID N0:16 According to another embodiment,
the cysteine engineered thio-trastuzumab antibodies comprise one 10 or
more of the foIIowing variable region light chain sequences with a free
DvQL &@@ &@E@c@%&é%@%ﬁﬁ%ﬁ&t&%ﬁ@wg@m@m ID
15C S SASCGDRVT SEQ ID NO: 17 A43C QKPGKCPKLLI SEQ
NPSLESINEE TRD VAKNQEF EHKRETE AR SRy PERIB GRS A SACS TR
cpsvESABEGVHIERR S EQ FRoNP:20vSkikEch TBAGREQIIO SIexID NO:21
51270 DEQLKCGTASV SEQ ID NO:22 Al144C FYPRECKV%WK SEQ ID
LSSYNEY2ES SAF R0 WRUPRIET B SRS R GBI NE 24 RABBLF
LFppﬁbﬁﬁﬁﬁ@EﬁM@E@@mw@wﬁmﬁa&Vﬁﬂ@m@mﬁmmD NO:26
22050 GLSSPCTKSFEN SE IIDEIL\,IT(I)SI%ZKEQP ﬁé@@
VS LR R TS TERRRRE Wata aseayead for thiol reactivity and HER2
ovsihindirgractivityvEigmes Svshonrs s defishHEEBIs#Nated
antlbod];J/ blndlng to lf@ ilized HER2 and IIRP labeled secondary
VESG r%oﬁy}%r absorbance detection, Figure 13B shows binding 15
measurements to immobilized HER2 with detection of absorbance attE83P NO:39
am of (left to rlghtg non- biotin PI){Iated wild t pe trastuzu b W\) 1abl i ion heavy
biotrrRs EnEeRee SRR et i g%ﬁﬁz%ma YV rr'iSa?n S VT 10 (s &
chainGy@)endeE X6 a(élmfws)anamjavdﬂ]@%m&%éo(d@uble cys). Each th|n lgG

variant and trastuzumab was tested at 1, g)ﬁgggl ]

0 ng. The
Mutap e 5 suretf8RTE°8how that biotinylated anti ?OMabs rgtain HER2

F45Chinding aBivRPCPENKgure 14A shows a carfEshBANion biotinylated

A90(ént|b()dJ F’WﬁWﬁ'ﬂmﬂ dHER2 \Allf'\lsg L.%ijguuuun ¢
__léiqmggﬁsg - 3EA ORHE TR oWs binding
Vizec oot IGEg I NOPm of

broti=matetmice conjugated thio-trastuzumab variants and non-

biotinylated wild type trastuzumab in binding to streptavidin. From left to
rightysvidO@ sfistaglbtgySYh yeng- MUET6 antibodies comprise the following variable region light

chain sequences with a free cysteine amino acid (SEQ ID NOS: 45-49).

Mutant Sequence SEQ ID NO:

L15C FLSVSCGGRVT SEQ ID NO:45
A43C QKPGNCPRLLI SEQ ID NO:46
viioc EIKRTCAAPSV SEQ ID NO:47
A144C FYPRECKVQWK SEQ ID NO:48
S168C VTEQDCKDSTY SEQ ID NO:49

THIOL REACTIVITY OF THIOMABS
The thiol reactivity of full length, IgG cysteine engineered antibodies (ThioMabs) was measured by

biotinylation and streptavidin binding. A western blot assay was set up to screen the ThioMab that is
specifically conjugated with biotin-maleimide. In this assay, the antibodies are analyzed on reducing SDS-
PAGE and the presence of Biotin is specifically probed by incubating with streptavidin-HRP. As seen from
figure 18, the streptavidin-HRP interaction is either observed in heavy chain or light chain depending on
which engineered cys variant is being used and no interaction is seen with wild type, indicating that ThioMab

variants specifically conjugated the biotin at engineered Cys residue. Figure 18 shows denaturing gel analysis
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WO 2006/034488 PCTIUS2005/034353 (single cys), VII OC/A 121 C
(double cys), and trastuzumab. Each thio 1gG trastuzumab variant and

W 20eei934488tuzumab was tested at 1, 10, and 100 ng. The madSTEEAE34353
show that the HER2 ThioMabs have high thiol reactivity. Cysteine was

of red&@éﬁoﬁd H&&’y@la_ﬂgat?rébQg@ﬁa@%&&h&d&;ﬁmbﬁg{;ﬁgﬂﬁmmquam&rbmgbl ;I and
residues. The 5 single 21 586 in
steptapag By NS B St 3 AEAR ﬁ"cﬁl} £ HAHIYRS exRves A121C.

mster Ova y transient fermentatlon in qged

Lane 4 HAIAY ‘P%rﬁﬂnecirs%é‘?r%’h*f’ %&Ifﬁ@é%dﬁxaiaﬁ?%&w lapes Lahlas vagred

uenc
by ant{450) aa) HR POEEHD M) :BBicating that selectivity and affinity were retained. Capture by

immotn L RMERGG Y RBQGSER k&%ﬁ&ﬁm&mm&éwwm@mﬁmgm

chams\évxv]é;%%PSX%g%%Yﬁg%ﬁ?ﬁNA%B Av &v& er_lﬁneered antibodies in lanes 1 and 3 is the heavy

chain. FSRHWFWGWTWWS@ the cysteine engineered antibodies in lanes 2 and 4 is the light
chain. CBd K4S MikRIoA RS SKS TS GGTAALGE K DVERERITZSWRNSGALTS

GVHIER M&Qﬁ%@kﬁh@&\g\{;}@&@&u@swgﬁe 18 and a 2HO V15C variant by
CNVNyH KPSNTKVDKK\{C ok reachlﬁTHIb? E’CPAPELLGG
LCMS sy RIS SRS RN '

SRTPEVTCVVVDVSHEDP VDGVEVHNAKTKPREEQYN
ﬂ@éﬁ%f@%ﬁ\ﬂi‘ﬁ@ﬁw{ﬁi@%}éw @{"Eﬁi’*w FEKTI

SKAKRGURRER®DVY TL PPSHFEmbEr of biotin per ThioMab

MT WSI| TCLVKGEYPS DSDGSFFL
YS@HQH’(@%M f‘f‘"'\l‘v’FJ%%‘v’l‘v’lHEALHNHYTQKoLoLoH:K SEQ ID
NO%%%%TCC engineeredthig-2H9-antibodies comprise the|following

Fe CoRSiERG G0N Neavy chainpsequences with a free cysteine amino
acif {SE@ADRNOS: 29-38). Mutant Sequence SEQ ID NO: V2[73C
HEDPECKFNWYVDGVEVHNAKTKPR SEQ ID NO:29 V279C

HERREMKENVIYIE R4 MadHNAKITI DR BEQ NO FQeid8@TsC antibodies. A
et PEVKFNWY\e/rQ(%%eE\é 0 Cysteine sit U% sga-m\{tgﬁé]'(;e cysteine engineered
vanetl}_ll %D 'B‘E‘(ﬂ?f—l ﬁ]WV Tt |cl_I N%I@D&S%E(Qh J%@ yst g

VDGVECHNAKTKPR SE ézb % V) ts were assessed for
anuwaDmeﬁ?vﬁé@é\iﬁNWTRtﬂﬁ‘%& 352%

thiol MO GNIRA LREEDH by NOWB1oS 38 PoilEkshRerRAgksrsp RLER sty (Figure 19).
An Ebh@A%’ésaér\Gﬁ%@aHﬁma%ﬁBﬁ@ QRE: HEQ I RANDES 6115375 KBH Yo@D | A\Epicted in

Flgure lFQQcLemN 7 5491(%%43 W GRESREBdoh EhddRMNPsy R b2 Figure-1%-1rP

OWS non-reducing (top) and reducing (bottom SDa% S|:>
e e D e
A339¢aH3THE (RAE it edresteTodjetrg 3! rsassvtz Thgorent OA%%OV%H@ of 2HD
ThmM&BﬁeQar‘ié&Z %‘s, RBRIMRT B, SAith Rk wald dyped afesblorifbaliSASranalysis

conﬁr é@%b lizedR1eteifsA, e dan @aﬁ&hi‘&%& 'ﬁi@%%@ﬁ@&ﬁgﬁﬁkﬁﬁda@dﬁc and A339C

|cat|ng th e mtact proteins are kDa,.heav n
had Se%b‘i?f‘%éaﬂﬁ IS RGN RISSTACS r%ganﬂeé‘% ‘éea%%%ltlezt (iel( gu .35 ré?t ?%;ﬁgﬁﬁfv% s
and thoparet wdihypd&HY dad cite vein il gRirdeieR o g°polyacrylamide gel
electrophoresis analysis of 2119 ThioMab variants (left to right, lanes
1-4): L-V15C; S179C; S375C; S400C, after purification on immobilized
Protein A. Figure 17B shows non-reducing (left) and reducing (+DTT)
(right) denaturing polyacrylamide gel electrophoresis analysis of
additional 2H9 and 3A5 ThioMab variants after purification on immobilized
Protein A. The 2119 ThioMab
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15

30 variants (in the Fab as well as Fc region) were expressed and purified
as described. As seen in Figures 16, 17A and 17B, all the proteins are

W aaE8is on SDS-PAGE followed by the reduction and oRigafEi3005/034353
procedure of Example 11 to prepare reactive ThioMabs for conjugation

Table 8%&@'&%)a&§ Wﬁ%@@%@@%@éﬁ&f@ﬁ &%005/034353 Cystelne was

In Il ceainto the enath 5 3 ntibady ta|n

g ed in CHO
(Chigesg-Hamster Ovary) L,eugluy transient fermentation in media
coltggagg Tmvicysteine. TheidglZ1IC 3A5 mutant heavy chain sequence
4 ggccomprises SEQ IDIN®:39 5
DVIQRQESGPGLVNPSQSLSOTCTVTIGYS
ITNDX2AWNWIRQEPGNKI EMIMGYINYSGYTTY NPSLKSH

NOT T

SIT FSW:ILGZKI\IOIZIZI Hi [\IQ\/TTILQ'\TATVVhAn\AInqu TEAMSOGSTLVTVSA

NO-Y |_—Slzll—\l N\VVIDOOLCT IVV\J\(\

CCT‘ﬁr339'CDC\ IEnI I\ nco

83 i o DYVEP 100
KSiFofte TAALGCLEVRKDYFPERY TVSWNSGALTSGVHTFPAVLQS
SG type 2H9) 0
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCP
THIOAREACTAPKYETHIO-4DS FAB LIGHT CHAIN VARIANTS
LF&%&PA@ DELMHSRT REMIGNINERN SHEDREMKRNURY 3 DENEEABRI ATy 4D5

gave E%Q) \INMSl%%BVltIY;}/tﬁerEy WW)@'&@H@QM m&)&‘!asp rﬁEleeﬁ-ﬂ/ the
aé]%& 5’—%55 TLEPSREEMTKN lized to the heavy chain
PHES@%*‘E?&EWG & ) A P E R KRBV BB D ESFFLY SKL
4Ds m\bmsmwolw»l2@8@®WEA®%WIE§%S‘MWI§EQOF§C Ridic
varial QiBQpk B fsiejpecangineered thio-3A5 anti-MUC16 antibodies comprise
the following variable region heavy chain sequences with a free cysteine
TabledMINO ackh(GEQ RN e Cartdy oMbiaTH Ses|igncrRS EQatB NO: F45C
NWIRQCPGNK SEQ ID NO:40 A90C LNSCTTEDTAT SEQ ID NO:41
AL3HE SO THTY SACSTRERIVERVRRRIOA042 AL75C
HTEPCVI QSSGLYS SEQ IDNQ:43 176G+ HFFRPACLQSSGLYS SEQ
ID N®'2% Cysteine engineerad tRio-3A5 anti-MUC16 ahtibodies comprise
the [follongng variable region ljd#3t chain sequences with a free cysteine
amingarid (SEQ 1D NOS: 45149). Mutant Sequence SEQ ID NO: L15C
FLC\/Q{PCRVT SEQD-NOHGT A43C QKPGNCPRELI SEQ ID NO:46
VllOSCTE RTICAAPSV SEQIDNQ:47 A144C EYPRECKVQWK SEQ ID
NO1482%3 68C VTEQDCKDSTY SEQ ID NO:49 20 THIOL REACTIVITY
OF [THIEA®ABS The thiol reagtBaty of full length, 19G cysteine engineered
antil Wﬁﬂﬂtﬂﬂﬁtrs)‘wm‘méﬁured by blotlnylatlon and streptavidin
binding. A western-blot assaywas-set-up-to-sereerrthe{ThioMab that is
spe,ﬁ{?:%ﬁl conjugated with biotin-maleimide. In this assay, the antibodies
are pfiElyEEdON reducing SDHIPAGE and the presende of Biotin is
specifigallyipiohsd by incubatjrig with streptavidin-HRP| As seen from

ANTIBODY-DRUG CONJUGATES

The cysteine engineered antibodies of the invention may be conjugated with any therapeutic agent,

i.e. drug moiety, which can be covalently attached to the antibody through a reactive cysteine thiol group.
An exemplary embodiment of an antibody-drug conjugate (ADC) compound comprises a cysteine

engineered antibody (Ab), and a drug moiety (D) wherein the antibody has one or more free cysteine amino

acids having a thiol reactivity value in the range of 0.6 to 1.0, and the antibody is attached through the one or

more free cysteine amino acids by a linker moiety (L) to D; the composition having Formula I:

Ab—(L-D), I
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25 figure 18, the streptavidin-HRP interaction is either observed in heavy
chain or light chain depending on which engineered cys variant is being

WQI%%@W% interaction is seen with wild type, indicating that PIGRARMZNS/034353
variants specifically conjugated the biotin at engineered Cys residue.

Elg#e:r% é%()%(%?/ %\,/??)41%% %%Lq{dﬂlgéggflcg _ é@ﬁ?ghwgthWSVia a thiol reactive
. - . of reduced, biotinylated Thio-lg¢ '

inker B BTN MEEA A U F ISP 100 el Sl St g ued b
e ke e BB HARE 2 ol RSP IO DR O g >
3, or 4lhided CysleaRadin@id@d -V | 1 OC. Lane 5: anti-EphB2R 2H9 parent,

By i e
‘ ( ) icating that selectivit ity were retal -
ey SR AT A8 BT P I L Ioh L o e e
antibodpinfirvaet thehtolationiet bictitsh ey e s ORd et pRsd S 8 B
bindin§YSpARG MK EMIBN Lo Uia eysieintenginpetedantibodids inddmash d 3
is the heavy chain. The location of cysteine mutation on the cysteine
engineered antibodigs, iy lanies 2 apd 4 is the light chgjp. The cysteine
mutatiqn site underg'&ogegc%{r?uéfa'tion With the biotin-maleimide reagent.
Analysis i@ﬁth@Ic}ai@Mab cysteine engineered antibodies of Figure 18 and
1??%%&%%@@@&1@%iﬂr%ﬁigé?\ﬁg@@y@sg wantitatlyeinsieaiionahtlyioln particular,
) € 5). Table uantitativn of biotinylati f :
e copRORABS S i T TN aH At o e AR s o
drug @Gy 0B 2HHem b drEE s 8OLEAY £ 1A R I oy FHups £ &Y IRYS R ylostatc
effect VIhd B1GIckiCal 3&5@&&2mﬁg%&@ysmmwwq@néévimm@e@hm% the
antibogg—gz&g%&ﬁ%ﬂéy @A]tbé) ?%E@QJ%OQEJQ@@I}M@QGH% AeMd abyeaff anytooxacigent to
. ites w erre converted to c stein sétre : nd th 1 nts, i.e.
e S S i |
re vty BIegtehedir S PHIBIMEBC AL G Al Wt LERLLEE ToF TG > o
the ATEB@Svitydoya iR euan ttationrinyred stazue nommmobized St e ORGP the
apc EMSArRSRaYa(RIaHIe AR AP &LhSh-assay washeskalishenddstapidiyd in a

screen the Cys residues with r ive Thi i in Fi
3 Y3 Jegidues wWith reggiive | bi%?,%%%%é& Jepicted in Figure
mammyy stc‘f‘lnecr%r%ceglggtrea?ﬁl? the 'streptavidin-biotin interactio)r?is monitored by
DRUGME¥Z RN anti-lgG-HRP followed by measuring absorbance at 450 nm.

Thesedies it saniiniiach ROl ireRenikadn (S NOSITIR2BTEmPEr M3BGEY o
goup%%?&QaQQQth@%MQQ&faie mu@igbegés'lihimliee(a)oﬁviﬂysthﬂa&aiqmm which
may 2100 conitigation of ¢H8: THEMAREEMALRBS NARAMARIAISANALRMM S ors;
“-analysis as'reported in Table 6. Thcla _I_SéM, analysis confirmed that the
(i) pp@iexing BRSO VA RAN K 284 B0 5% blo%tﬁpg%njugation and
VZBA@@M HEB9Getian B bebrprpatiBHed iRl i%gﬂﬁ@nﬁﬁ@lﬁ@%‘ﬁi&%ﬁaf adolastatin, a
trichcrﬁ%%wﬁt@gﬁsggj %@aﬂ&%ﬁf@hjEhd%r@ﬂaei&@ﬁﬂpéﬁ)marmmeandmh@cpamgnd
wild type 2H9. had either veny lite iptinylation or none. 60 WO
Ster""ﬁb‘)é‘gy§é§f§§§sp%"‘r? /S2005/034353 Table 6 1 C/MS quantitation of ..
biotiyla PP dceiTiNTABE SHE o 75 B S T o the at and
can By REREIIBB4E AR STC S Z2ading gknowy methods, produced using genetic engineering

techniques (see Yu et al (2002) PROC. NAT. ACAD. SCL (USA) 99:7968-7973), or maytansinol and

maytansinol analogues prepared synthetically according to known methods.

Exemplary maytansinoid drug moieties include those having a modified aromatic ring, such as: C-19-
dechloro (US 4256746) (prepared by lithium aluminum hydride reduction of ansamytocin P2); C-20-hydroxy
(or C-20-demethyl) +/-C-19-dechloro (US Pat. Nos. 4361650 and 4307016) (prepared by demethylation using
Streptomyces or Actinontyces or dechlorination using LAH); and C-20-demethoxy, C-20-acyloxy (-OCOR),
+/-dechloro (U.S. Pat. No. 4,294,757) (prepared by acylation using acyl chiorides). and those having

modifications at other positions

62



10

15

20

25

30

A339C 54 S375C 100 54000 100 (wild type 2H9) 0 THIOL REACTIVITY
OF THIO-4D5 FAB LIGHT CHAIN VARIANTS Screening of a variety of

W@ yateiE88gineered light chain variant Fabs of the antiErbB2P&HiBEMYS/034353
4D5 gave a number of variants with a thiol reactivity value of 0-6 and

h'E (I?Ql&‘ytﬁmﬁéﬁdﬂﬁ%ﬁ%ﬁﬁe%&hﬁeﬁ&%@E&E@E@Raﬁsmmagm@m US

The thiol reactivity values of Table 7 are
T
OR)(%?@? %?ugyﬁ]@gﬁaﬁﬂg MZﬂyﬁetMa(mxpnmdaHmesmue@a@zp@r(memated

able iol reactjyit t val
fom NpgpiilsC ADB HRISESA N Atant Thiot oA %35%55933%@%@%%%‘*@”
Strept@fyc &L A4S TRISYAVE Fat. Mop 3398 aph 53 7692 Ry Eory Tg05e 91§ra 1%
N-den{dtigr ABAHCNAOO3 (bbb kb 1Y PES) @&pm@dmwfm@@@ﬂma@w@ maytansinol by
S o e, T i WL R
S Ry Pt
depengipg arer S| efmwecﬁﬂﬁewea%fﬁfm‘a%iva?ﬁb%?ﬁﬁé‘&tg CARE5Epn having 2
hydro2BPGLINE CompEises modiBtewit Byigingered. drtbddyostie, reasified ity hydroxyl
aroup g%l:%%g\%%?r%}g%gﬁﬁﬁhgaqg%%gyﬁgﬁﬂg nmre free cysteine amino 15
ol reactivity value in.t 0
P U TR B b R L BB e e moi
havingthestipéep:moiety (L) to D; the composmon having Formula I: Ab-(L-D)p |
61 WO 2006/034488 PCTIU82005/034$5% wher p{|§ 1,.3,3,or4. The
number of drug moieties which may be con d via a thiol réactive
Ilnk_er moiety to an antibody moleculeg limjted bydhe number of cysteine
residues which are introduced b the methods described herein.
prise antibodies which have 1,
< 5 Another exemplary

peptide by an amide bond dOxr2 : \oietythe composmon
having Formula In: HO
CHO  H

where the wavy line indicates the covalent attachment of the sulfur atom of D to a linker (L) of an antibody-
drug conjugate (ADC). R may independently be H or a C;—Cg alkyl selected from methyl, ethyl, 1-propyl, 2-
propyl, 1-butyl, 2-methyl-1-propyl, 2-butyl, 2-methyl-2-propyl, 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-2-butyl,
3-methyl-2-butyl, 3-methyl-1-butyl, 2-methyl-1-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-2-pentyl, 3-methyl-
2-pentyl, 4-methyl-2-pentyl, 3-methyl-3-pentyl; 2-methyl-3-pentyl, 2,3-dimethyl-2-butyl, and 3,3-dimethyl-2-
butyl. The alkylene chain attaching the amide group to the sulfur atom may be methanyl, ethanyl, or propyl,
ie.mis1,2,or3.

Maytansine compounds inhibit cell proliferation by inhibiting the formation of microtubules during
mitosis through inhibition of polymerization of the microtubulin protein, tubulin (Remillard et al (1975)
Science 189:1002-1005). Maytansine and maytansinoids are highly cytotoxic but their clinical use in cancer
therapy has been greatly limited by their severe systemic side-effects primarily attributed to their poor
selectivity for tumors. Clinical trials with maytansine had been discontinued due to serious adverse effects on
the central nervous system and gastrointestinal system (Issel et al (1978) Can. Treatment. Rev. 5:199-207).

Maytansinoid drug moieties are attractive drug moieties in antibody-drug conjugates because they
are: (i) relatively accessible to prepare by fermentation or chemical modification, derivatization of

fermentation products, (ii) amenable to derivatization with functional groups suitable for conjugation through
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ABP-Ab-(L-D)p la 10 where pis 1, 2, 3, or 4. The ADC compounds of the
invention include those with utility for anticancer activity- In particular, the
WQRaMpBt488 include a cysteine-engineered antibody conjugatBETi1ES2005/034353
covalently attached by a linker, to a drug moiety, i.e. toxin. When the drug

the no§&9kfa9ﬂmglékgqnt%@aﬁe@r&nm§ye the1 R0 a8 3 FHAtRAE DS QUASIRRE tumor cell
effect. The bIO| %8%@9%, ?20 moiety is thus modulated by

lines (gérﬁ?f)agﬂg%?%% an an? ody-drug conjugates (ADC) of the
|nv@rﬂl&lﬁ@éﬁéﬁ{%‘?fﬁ@h@‘éthﬁoéﬁéﬁfﬁ%t%@é‘/ﬁf‘%“&% ROgH e §eremplated for

the cotbpaIIsissHeIWheIBhyegieateniseldctivity aies sodiwerfficadiody dosdorpgyD. In

one ex?@o@tﬁ@h‘?\fﬁedmmtﬁgﬁo%p%%m&@tDmlm%\&ﬁél @@Wm@fstﬂ?&)@,‘h%@f the
Invention, or an intracellular metabolite of the ADC, is |mprove§i in a
mammal when compared to a drug combﬁﬁ{nd c fﬁﬁamﬁgst rug moiety
of the ADC. Also, the bioavailability g the or an intracellular
metabolite of the ADC is improved in a amm&l when compared to the
analog of the ADC not lp_'a}%ng the dr m0|efiy DRUG MOIETIES The
drug moiety (D) of thg ant odyfdrugTonjggates (ADC) includes any
compound m0|ety or\groyp whick - s otox\kc or cytostatlc effect

as microtubulin’inhib
DNA intercalators; 2 function

. , moieties include,

but are not limited to, a maytinsinoid, arEg&istatin, & dolastatin, a
trichothecene, CC1065, a calicheam@is@nd other enediyne antibiotics, a
taxane, an anthracycline, and stereoisomers, isosteres, analogs or
derivatives thereof. Maytansine compounds suitable for use as
maﬁ%@%ﬁ@&%ﬂﬂi&éﬁl@b@m@@nmHrk@awalaa ikBaDENACIY)FarcHgCH;; DMS3,
isolated from natural sources accordlné(] to known methods, trlgroduced

(CRaysirgHgeReTii Syt Ry (ERpmiG &% E‘é%(%)ét‘ﬁr’(%lﬁ“zﬁ REE. NAT.
ACAD. SCI. (USA) 99:7968-7973), or m nsino %lEnoI
analogues prepared synthetically accor Knyowi méthods xemplary
maytansinoid drug moieties include t ing odified aromatic ring,
such as: C-19- dechloro (US 4256746) p;;).red by lithium aluminum
hydrlde reduction of ansgmytocl@ P2g C- 2 h?droxy 35 (or

+/-dechloro (U.S. Pa ,294, : acylation using acyl
chlorides). and those hawng modifications gt othef positions 62 WO
2006/034488 PCTIUS2005/034353 % nsinoid drug
moieties also include those hgaving modlfeegﬁ'pn{s suchas: C-9-SH (US
4424219) (prepared by the réaction d¢ia&ytangthol with H2S or P2S5);
C-14-alkoxymethyl(demethoxy/CH2 OR)(US 4331598);
C-14-hydroxymethyl or acyloxymethyl (CH20OH or CH20ACc) (US
4450254) (prepared from Nocardia); C- | 5-hydroxy/acyloxy (US
4364866) (prepared by the conversion of maytansinol by 5 Streptomyces);
C-15-methoxy (US Pat. Nos. 4313946 and 4315929) (isolated from Trewia
nudlflora); C-18- N-demethyl (US Pat. Nos. 4362663 and 4322348)
(prepared by the demethylation of maytansinol by Streptomyces); and
4,5-deoxy (US 4371533) (prepared by the titanium trichloride/LAH
reduction of maytansinol). Many positions on maytansine compounds are
known to be useful as the linkage position,
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depending upon the type of link. For example, for forming an ester
linkage, the C-3 position having a 10 Irydroxyl group, the C-14 position
W86 iBd4ftth hydroxymethyl, the C-15 position modified with RCAYEyHH034353
group and the C-20 position having a hydroxyl group are all suitable. The
drug moiety (D) of the antibody-drug conjugates (ADCpef,Formula |
include maytansinoids having the structure: H3C (CR2|)m S-ONH3CO
CI\NO CH30fI0 N__~O HO CH30 H 15 whgyscihsowavgdire-igdicates
the covalent attachment of the sulfur"éﬁ%m of [§ to a linker (L) of an
antibody- drug conjugate (ADC). omay i ndentlytpe H or a CI-C6
alkyl selected from methyl, ethyl, 1>mpjl‘ 2- pfdpyl, | -butyl,
2-methyl-l-propyl, ZFP&tyI, 2¢ethy “2-propyl, 1-pentyl, 2-pentyl, 3-pentyl,
2-methyl-2-buty|C|3-r?lethyl- -butyd, 3-methyl-I-butyl, 2-methyl-I-butyl,
1-hexyl, 2-hexyl, §-hexyl, 2-methy240entyl, 3ymethyl- 2-pentyl,
4-methy&;{ﬁ-|{F§ntethyl-3-pentyl; 2-metyl-3-pentyhm3
2,3-dimethyl-2-B nd 3,3-dimethyl-2 20 hutyl. The alkylene chain
attaching the amige=group to the sulfur afom nay be methanyl, ethanyl, or
propyl, i.e.inis 1, 2, 9r 3. Maytansine cgmpougds inhibit cell proliferation
by inhibiting the formatioRot mi€fotubdles tiring Onitosis through
inhibition of polymerizatign of the§1'cf5ﬂ@oﬂn protein, tubulin (Remillard
et al (1975) Science 189:1002-1 6% Maytansine and maytansinoids are
highly cytotoxic but their clinical use in cancer 25 therapy has been greatly
limited by their severe systemic side-effects primarily @,chi)’buted to their
poor selectivity for tumors. Clinical trials with maytansjneé had been
discontinued due to serious adverse eﬁg%cts oncihepenial gervogds
system and gastrointestinal system (Isset\ﬁt (1978) Fan. Treatment.
Rev. 5:199-207). Maytansinoid drugymoigties If% attractiye drug moieties
in antibody-drug conjugates because the are: (i) relatively accessible to
prepare by fermentati&or c 2mi Al mgdification, derivatization of 30
fermentation produtts, (ijNamnte

abfe {grd rivati%ation W%Qléunctional
groups suitable fo g WO 2006/034488
PCT/US20¢%/8 ‘ isulfide linkgrs to antibodies, (iii) stable in

moieties, all sterecisome

contemplateq for t_he com ound_s ?h tion, i.e. any combingtion of

R and S configurations at the chiral carbons 0f D. In 5 one embodiment,

theTmaen sinoid atrdgpimoityniD)wilbldavdeils foluiningosiaBotimeriiisn the tpe
of thﬁi%g &QR:?{)H&)‘I@,‘ELQ é&eginkage may be formed by reaction with a hydroxyl group using
conventional coupling techniques. The reaction may occur at the C-3 position having a hydroxyl group, the C-
14 position modified with hydroxymethyl, the C-15 position modified with a hydroxyl group, and the C-20
position having a hydroxyl group. Ina preferred embodiment, the linkage is formed at the C-3 position of
maytansinol or a maytansinol analogue.

The drug moiety (D) of the antibody-drug conjugates (ADC) of Formula I also include dolastatins
and their peptidic analogs and derivatives, the auristatins (US Patent Nos. 5635483, 5780588). Dolastatins
and auristatins have been shown to interfere with microtubule dynamics, GTP hydrolysis, and nuclear and
cellular division (Woyke et al (2001) Antimicrob. Agents and Chemother. 45(12):3580-3584) and have
anticancer (US 5663149) and antifungal activity (Pettit et al (1998) Antimicrob. Agents Chemother. 42:2961-
2965). Various forms of a dolastatin or auristatin drug moiety may be covalently attached to an antibody
through the N (amino) terminus or the C (carboxy!) terminus of the peptidic drug moiety (WO 02/088172;
Doronina et al (2003) Nature Biotechnology 21(7):778-784; Francisco et al (2003) Blood 102(4):1458-1465).
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H3COOCI\WN 'O CH300 N-~O HO CH30 H Exemplary embodiments of

maytansinoid drug moieties include: DMI, (CR2)m = CH2CHZ2; DM3,
WQERSNH48EH2CH2CH(CH3); and DM4, (CR2)m = CH2CH2®@HEP05/034353

having the structures: H3C CH2CH2S-0N O H3C 00 O CI DM1 CH300

N ll)_|rgé %91&:1&'!$&1hhe%1ééVQn§QQ§!Q§n%4§§ %%IMS%@%%S&%@[Z@H@C

CH2CH2C-S-O N-H.O CIH = Q CH30.DM3 ;
61244?4@ ﬁé@f‘%ﬂg{%w&\fglyﬁ g{e_:g_fo %%E%tmd afcf%résta II]SI\rIQVOe Iﬂe&%h% %Qrm:r%ie with

microtubule dynamics, GTP hydrolysis, and nuclear and cellular division (Woyke et al (2001) Antimicrob.
Agents and Chemother. 45(12):3580-3584) and have anticancer (US 5663 149) and antifungal activity (Pettit et
5 al (1998) Antimicrob. Agents Chemother. 42:2961-2965). The dolastatin or auristatin drug moiety may be
attached to the antibody through the N (amino) terminus or the C (carboxyl) terminus of the peptidic drug
moiety (WO 02/088172).
Exemplary auristatin embodiments include the N-terminus linked monomethylauristatin drug
moieties DE and DF, disclosed in: WO 2005/081711; Senter et al, Proceedings of the American Association
10 for Cancer Research, Volume 45, Abstract Number 623, presented March 28, 2004, the disclosure of each
which are expressly incorporated by reference in their entirety.
The drug moiety (D) of the antibody-drug conjugates (ADC) of Formula I include the
monomethylauristatin drug moieties MMAE and MMAF linked through the N-terminus to the antibody, and

having the structures:

'e) H OH
N N, N N
S
s O o_ O 0L ©

MMAE

Typically, peptide-based drug moieties can be prepared by forming a peptide bond between two or
more amino acids and/or peptide fragments. Such peptide bonds can be prepared, for example, according to
20  the liquid phase synthesis method (see E. Schroder and K. Liibke, “The Peptides”, volume 1, pp 76-136, 1965,
Academic Press) that is well known in the field of peptide chemistry.
The drug moiety includes calicheamicin, and analogs and derivatives thereof. The calicheamicin
family of antibiotics are capable of producing double-stranded DNA breaks at sub-picomolar concentrations.
For the preparation of conjugates of the calicheamicin family, see US 5712374; US 5714586; US 5739116;
25 US 5767285; US 5770701, US 5770710; US 5773001; US 5877296. Structural analogues of calicheamicin

which may be used include, but are not limited to, 711, (121, agI, N—acetyl-ﬂl, PSAG and 911 (Hinman et al
Cancer Research 53:3336-3342 (1993), Lode et al Cancer Research 58:2925-2928 (1998).

Protein toxins include: diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin
A chain (from Pseudomonas aeruginosa), ricin A chain (Vitetta et al (1987) Science, 238:1098), abrin A chain,

30  modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins
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\\WDM4 CH300 N, 10 HO CH30OH The linker may be attached to the
maytansinoid molecule at various positions, depending on the type 5 of
WRRMIS4EE example, an ester linkage may be formed by reabfdiwate34353
hydroxyl group using conventional coupling techniques. The reaction may
(PAPPPREI?,%B&%QB% RORIIGR DR A UL GROMBtiENEpbondkth POSIHOR inhibitor,
‘modified with hydrox hmethyl,, the C-15 osition 'ga?eggﬂgsowa@ﬁz%@xy'
gelonig, BREH g THECTD PO cﬁ“h%’\?ﬁ"?’g(;’ﬁ’ Y roXy! roup, In' g preferred, |,
embedimentathadinfagelisidolmaiPal the G-3 positon SMmajtanshsol ofa B
mpbmaﬁytaénsicrégl antalggu .10 The drug moiety (D) of the antibody-drug
Brigates TABEY of Formula | also include dolastatins and their peptidic
anBlegsiaieate Avettivdabadn @ e drerTAR eSS G EN 1eYE ISEeR gy (Fraker etal
(19735BRARAB S HRjaStatits nand. aoristatinshaseize Anidhdwintonintersend gvithy
Chata{n&{g %Qslsl Iﬁ)gb%n 2GR 1@-%5)61@&/ qfi%&x%@yazﬂ thb@ﬁ&heﬁﬁléﬂﬂdi@ﬁUWtﬂémﬁ\@Bntaacetic
~ (Woyke et al ( OOll) Antimicrob. Agents and Chemother. .. . . . (WO
acid (YBEPI A5G SBYY AN G AU HRTiCEHEE “%6@“5°§é§afth°é’5]°‘ aantingal

and antifunga
94/1182vity (Pettit et al (1998) Antimicrob. Agents Chemother. 42:2961 15

LINKZRE5). Various forms of a dolastatin or auristatin drug moiety may be

Eovalﬁéﬁggr’%ﬁ%‘?ﬁ%qgﬁmcgg%ﬁ R ngiléurﬁ?é&xmm§ '[‘Nu(‘\;ﬂ;/qoyﬁ(])@ J@Hff MBS € taghore
carboxyl) terminus of the peptidic drug.moie eula L
Drug BEFHHiNg é?daﬂi'ﬁ%f}i\'llﬁih(r‘%%%g%c aﬁ%‘%&?‘é’g}‘%ﬁ%&%@%géqujrgg%scg eial
Antib(@008%E mm@@@ﬁ@ﬁlmnggwi@gw@mmwg@r having reactive functionality
for bilfink o B200R/A34353 Abtitigimdietiesintiutd dolastatinsinemuristetiedy((48) can form
a bong @%ﬁﬂ'%ﬁm%§a ;&%&%;li%r%ggn%%%ﬂé %&&?M@l@m&e& anRalegsand

oo o a2 eiain? 0% AUIHANS ARG RE SRS erive 02

inteH&FERIT THESUBIE tynamics, GTP hydrolysis, and huclear and
nuclegeiiflitaay VIS RPN R AT 2 BRIy AR NS N BRREY Araee e PHEAR
clectrdBi({i2 13586 3584} and hame antitanicer (UE.5863 146l tanbifismeyps include,
but a%‘z},%%’é%il(%%%?@E%ﬂiﬁé@%@%é&ﬂm&rgbuﬁg e nts Chemother. el

; - . The dolastatin or.auristatin dr

(0 (RO TR o A b e R I s
electeninfuschoiH ETpans b g SRy Liolo BB 1P lipsia i FgRation method at
page 66 istatinspambadineents Fiotugesthechbermitied:iHkeED, and according to the protocol of
Exaﬂ%]ggomethylauristatin drug moieties DE and DF, disclosed in: WO

00

5/081711; Senter et al, Pr dintgsfof tqe, American Association 10
forI(?ﬁ?wec%?bﬁdérélgétrdﬁ%e\r/%I?Jfr?fégﬁai,qxﬁst?a%{n NUmber 623, presented March

28, 2004, the disclosure of each which are expressly incorporated by

reference in their entirety. Thexdrug r 'et;L(_DQ{of_the antibody-drug
conjugates (ADC) of Formula'lo‘iﬁclud tWe monbmethylauristatin drug
moieties MMAE and MMAF linked through the N-terminus to the antibody,

wherein: .
arlciAI—’]ias‘\gll gge%?heersiltxgilﬂ ggegleglslélgtgcgl)egl t(l)_| a lc}!/s\tellhlewﬁ’dl '6f'§16Nantibody (Ab);
aisOor1;
each -W- is independently an Amino Acid unit;
w is independently an integer ranging from O to 12;
-Y- is a Spacer unit covalently attached to the drug moiety; and
yis0, lor2.
STRETCHER UNIT

The Stretcher unit (-A-), when present, is capable of linking an antibody unit to an amino acid unit (-

W-). In this regard an antibody (Ab) has a free cysteine thiol group that can form a bond with an electrophilic
functional group of a Stretcher Unit. Representative Stretcher units of this embodiment are depicted within
the square brackets of Formulas Illa and IIb, wherein Ab-, -W-, -Y-, -D, w and y are as defined above, and
R!7 is a divalent radical selected from (CHz);, C3-Cs carbocyclyl, O—(CHa)y, arylene, (CHj)~arylene,
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1500~,00~-0OI/MMAE OHN NN,, N\ OIO~YNO,OOOHI

MMAF Typically, peptide-based drug moieties can be prepared by
WoRiig4e88eptide bond between two or more amino acids arR{/dSSpfes4353

fragments. Such peptide bonds can be prepared, for example, according

-y AOHE i PeaSs SypIRHn, R LRt aRR Iy Sohuprerand obidhie

s", volume 1, pp 6, 1965, Academic Press) that is well
(CH)KHOW: Iretihe 1ol of peatiterchsimst D e (rHe OB 11&laldes(CH2CH20)—

calicheamicin @(réeﬁgg ivati b Ehecealisheqnici

= CH (ﬁ‘lll - r— _5-—‘ T gl—g%. Va'LI EE ) E ’Cln

( :fan‘ﬁﬁgy (ﬁzntlg(lgﬁgs aré cagﬁ%e 0 p))lrr—édg%ﬁ) é%%%{le(-strandke“?j DNA breaks
~(CHATEh QIR A6 BhEntra B SHADE R Bréghadishof Canfildates of the

calicheamici iy, 5712374, . 166
B el
integestregipgiEtamdfbgues of calicheanticin which may be used include, but are

nohliyritefidiogey iyt aadititsioatybottadRSIALS At it pimsrisrived By the removal of
two hggg’%%ﬁz&s(ﬁzﬁg?zl%grﬁgmggﬁ%%ﬁf%%%@&?%ﬂ?d@y@hﬁ@@ senReseatch limited to,

) :2925- . Protein toxins include: diphtheri ' :
radicalf SRRYRUIG SEHvAS r‘aa?%léeé%%zfe‘aﬁp%?ﬁ%’??%"%&%%&%%@?g?ﬁé‘?ﬁ rom

PsHeieforaN 42w giAOSHE FCIFMANCHATH QY RERE SR {188} &ITeAcE; o& mrosen
oxygﬁ&ﬁ@ﬁ%)?mmﬁc@haimimmdmdiwm@ham,a@lphméﬁeihb@ﬂﬂ@aﬁt@@elecmd
from f@,r(g,l bPM%'.”ﬁ’hQn@Eﬁljﬂﬁ REQ QI RS REIMAC AR & TGAARFMEINS BB YMGhn atoms and
1to 329:890/3;)3 4s4 s% czg:f]r-cl)g%zﬁoé /Qn%ﬁ%"f%a gﬁ'}%ﬁlhaﬁ)ﬁg ’}Itoqla(iiifgpﬁgfr%lrs (4 to 9 carbon

omordica ¢ arantia’ Ihhibitor, clrcin, crotin, sapaonaria officinaiss
aomiRpAiter MEIRRRS FITERIRT, Fostrittdtd ﬁ?’ﬁ?feeﬁ%fﬂ%?'cﬁwa@ﬁ%’rﬁ‘y@rr}:, Bh& e 1]
systeiificathecenes@iE:98/0ih P3Rk T Hempe (Rinvatioisbiojsestrielpmei 33pmsgy”
(W.APB&%%;],% IYé_rﬁ,ll é6§-)3§aiﬁbu1a5§ Syl 86 Re, 61 88ulde; 2kt Aendidi?y Bi Heterocyclic
comaleoy SEIAARACHNG, SOIORGSRl o TG PHOIFIPRG AL AIR ARGl

ay be incorporate h'the con ugate in known ways (Fraker et al (1978)
Volupgpdhdfh .@i&%h@f’s@%ﬁe@é:’cﬁ’hﬁ%’ﬁ: ¥6: UPB7#¥Snoclonal Antibodies in

Immnpssiotigraphyles @l ORC Prese paed)oGarsa PATdbelby roypyridyL
teuai@i@%}%}?ﬁ@i?g@gﬁ?ﬁﬁh%ﬁﬂfalfdﬁhﬂm tiamiRiapentaatetiotagitnyl,
. - . [ i f
e et T
A imnonb ARl  FSR A P Eah be SR d oMk he or "
pyrraliviong 1, Diugivslo etisdDfyram. Biv aAubEBY TR (B 16 BT ISR RRp Yy
tetraARIYGRIRS ( ARLR) wbikqumelayl, dbatidedyiainiglcaniigatissi(hDB) candel.
maz%%%lﬁﬂ'?E%l%ﬁé%%ﬁ?ﬁé%%ﬂ%,@hﬁﬂﬁ%fn ‘?fﬁii@ﬂ'f,Qﬁﬁh{ﬁx{ﬂ%ﬁg{}ﬁui}e{bﬁcﬂbfnranyl,
chro Dot ye bRl t02t —e Acﬂtl , 2 i AolC Slgg)!nz%lt iol %9 E %%edlanz%yl indolizinyl,
‘Qﬁ@fn’é@ﬂée& LAhESEs RS &Wﬂr)r% FErahond with & dRCtionar group of a_

isointiple S eiageyit, H-édageiniokstip Or tHhagUmicls riteFAmetd = nh BRE st
quind=4H661, BiasoBniE pivengiiteandichuiong, anvetetr ¢phiidigyo b ihebridingiethidnyl,
pyrir%ﬁdelaﬁg‘f% ﬁ%ﬁﬁ&%hﬁyﬁ%@%@%ﬁf 91%9&191911@@ AR Yndlg.aystaioenihiah@f chromanyl,
imidazolidinyll, i?nigagli';leyla,%lz}gezo\{\iltlﬁgyfr};yrazolinyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl,
morpholinyl, oxazolidinyl, benzotriaz‘oly.ll, benzisoxazolyl, oxindolyl, benzoxazolinyl, and isatinoyl.

Carbocyclyl groups include a saturated or unsaturated ring having 3 to 7 carbon atoms as a
monocycle or 7 to 12 carbon atoms as a bicycle. Monocyclic carbocycles have 3 to 6 ring atoms, still more
typically 5 or 6 ring atoms. Bicyclic carbocycles have 7 to 12 ring atoms, e.g. arranged as a bicyclo [4,5],
[5,51, [5,6] or [6,6] system, or 9 or 10 ring atoms arranged as a bicyclo [5,6] or [6,6] system. Examples of
monocyclic carbocycles include cyclopropyl, cyclobutyl, cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-enyl,
1-cyclopent-3-enyl, cyclohexyl, 1-cyclohex-1-enyl, 1-cyclohex-2-enyl, 1-cyclohex-3-enyl, cycloheptyl, and
cyclooctyl.

Tt is to be understood from all the exemplary embodiments of Formula I ADC such as III-V1, that
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electrophilic group on a Linker and forms a covalent bond to a Linker.
Useful electrophilic groups include, but are not limited to, maleimide and

W 208elbétaipide groups. 20 Cysteine engineered antibodies reBETVRA005/034353
linker reagents or drug-linker intermediates, with electrophilic functional

even \,gtl;gr%l R& §éﬁ%&@'§k %J"ﬂl&iﬁ oba (i?@éc?ng@{ibpﬂyll’nﬂ(@@wm%tlﬁﬂﬂhep = 1-4), depending
conjugation method a n‘};{ag&?% of Klussman, et al (2004), Bioconjugate

on theC‘H‘@Pﬁ'ié‘tfrVT@fﬁrfdi@gt *according to the protocol of Example 4. In
one embodiment, li of an ADC has the formulay 25 -Aa Ww-yy-
wherein: -A-isa S etcher unit covalently attached to @ cysteine thiol of
the antibagy (A8); rl; 30.each -W- isind rl}éje tly an Amino Acid
unit; w is independ TRt et Pingifyion 12; -Y- is a Spacer
unit covalently attaghed\to the drug moiety; and yisO, or2. STRETCHER
UNIT 35 The Stretcher @it (-A-), when present, is capable of Iiai' g an
antibody unit to an amino acid unit (- W-). In this regard an anti (Ab)
has a free cysteine thiol group that can form a bond with an electrophilic
functional group of a Stretcher Unit. Representative Stretcher units of this
embodiment are depicted within the square brackets of FoNnulas Illa and
llib, whergj TH,~CoNRRRY2E(@s-definsdyabope} and R17is a
divalent radical seléctedfrom (CH2)r, C3- Cg carbocyc I, Of(CH2)r,
arylene, (CH2)r-arylene, 67 WO 2006/034488 PCTIUS2005/034¥B38
-arylene-(CH2)r, (CH2)r(C3-Cs carbocyclyl), (C3-Cg carbocyclyl)-(CH2),.,
C3-Cqg heterocyclyl, (CH,),-(C3-Cg heterocyclyl), -(C3-C8
heteranysebylye Sd2her ofE H2)aCED)NRIp (Dl 2)\d is-(@HATHR@Reimido-caproyl (MC)

where%@ﬂﬁH CH2-, -(CH2),C(O)NRb(CH2CH20O)r ,

Rh(CHZCHZO)r-CHZ-,
-(CH2CH20)FC(O)NRDb(
4

-(CH2C1-120),{O)N
-(CH2CH20)rC(®)NRb(C ; [ 6 alkyl, phenyl, or
benzyl; and r is independgntly an integer ra |ng from 1-10. Arylene
includes divalent aromatigyydrocarbon radicals of 6-20 cgfpon atoms
derived by the removal of two hydrogen atoms from a parent aromatic
ringhsyibtermivEppitdicaryicndie s iesriHe et ot ammeeio-propanoyl (MP)
whedLaFigals gesiyed from benzene, substituted benzene, naphthalene,
anthracene, biphenyl, and the like. 10 Heterocyclyl groups include a ring
system in which one or more ringjatoms is atheteroatom, e.g. nitrogen,
oxygen, and sulfur. Th le radical ggmprises 1 to 20 carbon
atoms and | to 3 heterogtoms|selebted m NY.q#P, and S. A heterocycle
may be a monocycle having ring members’ (2 to 6 carbon atoms
and | to 3 heteroatoms selected ffFom N, 0, P, and S) or a 'ix;ycle having 7
to 10 ring members (4 to 9 carbon atoms and 1 to 3 heteroatoms selected
from N il D deree vmmple: af bigyale 1[[4a5;}h‘£&;5]R][751,61C®]‘2<[151ﬁ});|;5H2 and r is
system- Heterocycles are described in Paquette, Leo A.; "Principles of
Modern Heterocyclic Chemistry” (W.A. Benjamin, New York, 1968),
particularly Chapters 1, 3 4, 6, 7, and 9; "The Chemistry of Heterocyclic

N/\/O\/\O/\”/E
O
O

.. . 17 .
Another illustrative Stretcher unit is that of Formula Illa wherein R is

—(CHz)rC(O)NRb(CH?_CHzO)r—CHz— where Rb is Hand eachris 2:
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Compounds, A series of Monographs" (John Wiley & Sons, New York,
1950 to present), in particular Volumes 13, 14, 16, 19, and 28; and J. Am.
WEHEMIBHSE. (1960) 82:5566. Examples of heterocycles includtCHJURN) 34353
example and not limitation pyridyl, dihydroypyridyl, 20 tetrahydropyridyl

(piperidyl), thigzolyl, tetrahydrothiophenyl, sulfur oxidized tei
alydrothiophegnyl, pyrimi@inyl, furanyl, thienyl, pyrrolyl, pyragglyl,

imi , a;.W@qui@n@mmenWL dolenyl,
quirrolinyl} isogtinolinyl, berﬁ!imidazolyl, piperidin@l, 4-pifperidonyl,
pyrrolidinyl; & pyrrolidonyl, pyrrolinyl, tetrahydrofuranylO
bis-tetrahydragyranyl, tetrahydropyrany], bis-tetrahydropyranyl, MPEG
tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl,
octahyertisogiinslieyheamcity; O oripdirkibeticrio B-tifiddiAzmy!,
2H,6H-1,5,2-dithiazinyl, thi%]yl, thianthrenyl, pyranyl, isobenzofuranyl,
chromenyl, xanthen;;lé phernpxathinyl, 2H-pyrrolyl, isathiazolyl, isoxazolyl,

pyrazinyl, pyridaziny: mm%ﬁﬁuﬂbl , 1H-indazolyl,
purinyl, 4H-quinolizinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,

quinazolinyl, cinolinyl, pteridin)w, 4Ah-carbazolyl-carbazolyl, []-carbolinyl,

P hﬁ Q@(ﬂﬁptr Eﬂﬁﬂéﬁnﬁ&ﬁ!%@%&e@h{&i g inyhphenanihobinybhnpRanaizinglie bond between

phenothiazinyl, firazanyl, phengxazinkl 4SAERLAMARYFEMAREreRer unit of
aSmf‘irrﬁf&‘ﬁfoﬁﬁin;r}ﬁlll?éﬁ/dlé"ztgﬁﬁ ,“b@rréé’ondinw, pyrazolinyl, 5|Ige1r7azinyl indlinyl,
this erigodirdolimyderieiducidinys, savrer praesy A BxarilinyhshB or oy, Y v 2
y are Qg%g@é@;,gjyl, oxindolyl, benzoxazolinyl, a.nd isati_noyl. Carbocyclyl

groups include a saturated or unsaturated ring having 3 tQ 7 carbon atoms

as a monocycle pr 7 to 12 carbg atommg a b\igycle. onocyclic

carbodYRTEs NavE 30 Biring atdiid, still there typically 5 gr 6 ring atoms.

Bicyclic carbocydles have 7 to 12 ring atoms, e.g. arranged &5 a bidlo

[4,5], 355,5], [5,6] or [6,6] system, or 9 or 10 ring atoms arrgn epl a8 & sional

DiC)ORS FEBPER T By S E R AIRS S BRES RIT LA b e oo

s include
group@yglopriopyla byl olidtyfreeyeitspe il ({_a@?@qi@wmﬁ&@ﬁg}ﬁs of thidl-reaction functional
group;l' TSMG(IIQ,R)%M.F@ 16N ¥hitdr ey slapente 3naRacehtl afiRxigh esters such as succinimide esters,
wicyclohex-Lenyl Lcyclohex 2-envhlisyslonpesd:elavalonentuhands, sufony!

A-nitr b&HTSIP ?gt%;l‘b)reoéhﬁnéfss%?)’(% from all thl% exempl i em odiments of . 1
chloriﬁ@rﬁﬁmr}aﬁmdée%ﬁOagallﬁt-ﬁ\?ﬁ‘fﬂfﬁfe%ﬁ‘w@“?ﬂt‘ié}‘ﬁﬁo s Smboditient i e
withiP e S 2005/034358maxe wiiers, notiderRted axprissly: oM 2do adfyfined

moieties are linked to an antibody (p = 1-4), depending on the number of
abovengineered cysteine residues. O Ab-S N-Ri7-C(0)-Ww Yy-D O P llla

Ab-S CH2 CONH-R17-C(O)-Ww Yy D 5 p llIb An illustrative Stretcher unit

is that of Formula llla, and is derived from maleimido-caproyl (MC)
wherein Rt2.is-(CHR)?_. MC\wL0-Anillustrggive Stretcher unit is that of
e iiCHER- 010

rmula™™a; and is deriv om mé’ﬁeimido-prop oyl (MP) wherein R17
isMCH2)2-:0 0 Va

Ab—<S—C(S)NH——R”—C(O)_WW_Yy_ D >
P Vb

In another embodiment, the linker may be a dendritic type linker for covalent attachment of more
than one drug moiety through a branching, multifunctional linker moiety to an antibody (Sun et al (2002)
Bioorganic & Medicinal Chemistry Letters 12:2213-2215; Sun et al (2003) Bioorganic & Medicinal
Chemistry 11:1761-1768; King (2002) Tetrahedron Letters 43:1987-1990). Dendritic linkers can increase the
molar ratio of drug to antibody, i.e. loading, which is related to the potency of the ADC. Thus, where a
cysteine engineered antibody bears only one reactive cysteine thiol group, a multitude of drug moieties may be

attached through a dendritic linker.
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0 MP Another illustrative Stretcher unit is that of Formula Ma wherein R17
is -(CH2CH20),CH2 - and ris 2: O O 15 O Another illustrative Stretcher
WQA08448%f Formula Ma wherein R17 is PCT/US2005/034353

-(CH2)rC(O)NRb(CH2CHZO),-CH2- where Rb is H and each r is 2: 69

AMNYRERRP34488 PCTIUS2005/034353 O JON/NH O 0 MPEG
nother Ilustrative Stretcher unit is that of Formula Illb_Wh_ere'k% R17 is finks the

-(Glhljskeroney e9TRTSR AEHRS S5O HTTe TR AR B RHNEN (NIt ITRKRE TS the
antibodti dyenitugi maedisnifid enbonrdihatvypenctraribuifiregopnindath SRAbOHY

unit and a sulfur atom of the Stretcher unit. A representative Stretcher unit

"YEOY this embodiment is depicted within the square brackets of For,

. ula 1V, .
5 e RAVETARE, TR SO e PR R AP, S
nonapBi Qb dp T )n i apeptide Br Déddenyptidnoth exrainbodireeivestiideestivise the
Aming I)chig) u(r?lft M?u@'&%?@&%&ﬂﬂé@%ﬂ&ﬁi}!ﬂ?lﬁéﬁ%QHM%J URGHcRAk 0 GrokiERBoccurring

~ can form a bond with a free eine thjol of an antibody. Examples of . .
e b v R e

squargblrglomcetyly rervareer e38es SeeR 8d Succinimide esters, 4-nitrophenyl
esters, pentafluorophenyl esterg, tetraflu henyl esters, anhydrides,
acid chlorides, sulfonyl chlorid¢sHisocyanjptes and isothiocyanates.
Representative Stretcher urgts ise imE:]t are depicted within the

square brackets of Formulag Va and Yb, wheretn -R17-, Ab-, -W-, -Y-, -D,
wand y are as defined 15 aboye; AbgsC(O)NH-R17-C(O)-Ww Yy- D P
Va Ab S-C(S)NH-R17-C(O)-WW-Yy- D p Vb wn another embodiment, the

10 linker may he a dendritic type linker for covalent attachment of more 20
thawhewie Bruig ity theSub FsepiopansaiE L sseritifth Saehl MifkEP s (G208,

-cmeg)%ﬁ“,b dBup-g! a-PEBRYBicergE SUsdichalEhamistnstedars
12/2213-2215; Sunet a (2003) Bioorganic & Medicinal Chemistr

(CHLNMQENEPBB; Kﬁ%@bmzf%)%&%ﬁaré?r‘é%é%#%@é‘iﬂl%éﬁ’&%@% -
(CH XN‘I?{ s e INgresen the implaicato @idiereonmibadys,i.sHoosing . which

is related to the potency of the ADC. Thus, where a_cysteine engineered

15 CH.GHSBEOISER orpuienstdutive Rysamdindryrsirahiurenk arary®

BUSIN oo
o
; %’ L

H
The Amino Acid unit can be enzymatically cleaved by one or more enzymes, including a tumor-
associated protease, to liberate the Drug moiety (-D), which in one embodiment is protonated in vivo upon
release to provide a Drug (D).
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PCTIUS2005/034353 AMINO ACID UNIT The linker may comprise amino
WQgMaBtd¥fes. The Amino Acid unit (-Ww ), when present, linRET{ES2005/034353

ant?body (Ab) to the drug moiety (D) of the cysteine engineered

?”Hsbe%gyv&’xy%&9@43&%&@&9%%{%&9}aetﬂékpgaéﬁm s BnsipeRtid@wage by a

_ tipeptide, tetrapeptide, pentapeptide, hexapeptide, heptapeptide, .
particatapeptis & pemalsepHEe!- Rl TRIEAsemlers FRPATESBr Holec APt hose
cleavaﬁ?l&-c&twfﬁa Boidgsid [Bles whDhocopnpseptheasdmino Acid unit include
ose occurting naturally, .as.well as mjnor. ami | -

ocETHE Ao Qe AL o SURSHATIEAKS S paabaly
penaiplidpeFrdemthyysinsnhiesrrhda dircianl isIon I ehel st arpire IR BN AL ala-
phe). WxisBRNNQYSF 3 NGInE: | EOfIH3-talib2ciul idd G\ vl OivindrgiriiR 1y fgne-glycine (gly-
ely-eth) drogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, p-bydroxybenzyl,

*CH20H,, -CH(OH)CH3, -CH2CH2SCH3, -CH2CQNH2, -CH2000H,

_CHEOE2 CONE S0 HERo B spErpYHE (SN 2 chiral Each carbon

atom ﬁ(%@ ﬁN 'TL%uaGQJa' @&Mﬁ'&@@kf‘ e thé((:i'j 39@53 %ﬁé@ation, or a racemic mixture. Amino
-(CH2)4ANHC(=NH)NH2, - (CH2)4NH2, -(CH2)4NHO00H3,

acid ures mo¥ AN e £ SRA SR G BRIES, S CHSTAREEONH2, 15
SPAGERIPEH[? CH(OH)CH2NH2, 2-pyridylmethyl-, 3-pyridylmethyl-,

%@f{i@g&@aﬁihxgmbg rmmgafs;ah@qh o DHids S GRG0tk CHE-Hitb M tug
. The Amino Acid unit can be enzymatjcally,cleaved ne or mor
i) G AT A o SO AL 0 bt e St
unit torii Sl 1Dewilish fhe S e AT TYEOTRATE T RIS ST FaReBRiEY o the
antib8@yPEAWIEEn B tig ABJn/AcI/@Ri 200 610344881 RCFHBAB05004 §BBelygisfgte of two
generéﬁ}é!sgggl?gmggv? 91??91@1? L RARRINIZRG dR dieik selacibEdenenEyRaH&hich

y a particular enzymes, for exam tumar- i .
o AR B BN A AL LJER St of
Amingatielly peitfiny durPsbedi- BoErairets, B BIas AT BtEas Y B Al R aring 2
glycin¥\jeiAdSiaceAgitionaighy el mwmip@pm@samm@pﬁdea\aa@ti@p@p@a%r a
assoc?at@lgﬂg?&?gqqgncgﬁ%mwl | 2}@@(@%@5’5@%35‘%'&9&50‘/@1@&@&66|ﬂf6&e(éé¢a(§lycine-glycine-

val-cit), alanine-phenylalanine (af or ala- phe). Exemplary tripeptides

Drugifeiey & e ﬁﬁé)}em|?Hﬁ%viﬁf99vafrl-bé§5‘§}r1“6'3@,8‘.‘%8%9‘%%%‘%?9&?&6 erndent
hydrdiglys relytighiidiien Ritibother dlhnlytobeslythe Barbopidrdnmdgndhiertine the
prueR19 is attached is chiral. Each carbon atom to which R19 is attached is

P e 9 9 2 oA, & AR RS e
phenfliASIRKQOMENIstituted with Q wherein Q is -C1-Cg alkyl, -O-(C1-C alkyl), -halogen,- nitro o -
cyano; and m is an integer ranging from 0-4.

Exemplary embodiments of a non self-immolative Spacer unit (-Y-) are: -Gly-Gly- ; -Gly- ; -Ala-
Phe- ; -Val-Cit- .
In one embodiment, a Drug moiety-linker or an ADC is provided in which the Spacer unit is absent

(y=0), or a pharmaceutically acceptable salt or solvate thereof.

Alternatively, an ADC containing a self-immolative Spacer unit can release -D. In one embodiment,
Y- is a PAB group that is linked to -Wy,- via the amino nitrogen atom of the PAB group, and connected

directly to -D via a carbonate, carbamate or ether group, where the ADC has the exemplary structure:
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SPACER UNIT The Spacer unit (-Yy-), when present (y = | or 2), links an
Amino Acid unit (-W~.) to the drug moiety (D) when an Amino Acid unit is
WQReeePi488= 1-12). Alternately, the Spacer unit links the StreRABUMMNSIB34353

the Drug moiety when the Amino Acid unit is absent. The Spacer unit also

links the drug moiety tg the 15 antibody unit when both the Amino Acid

unit and Stretcher unif are absent (w, O) Spacer unigs are of two

general types: sejf:i latjye_a molative. A non

self-immolative Spacer thit 1€ one in peit erallipfithe Spacer unit

remains bound to the\Drug moiety after cleavagé! partigularly enzymatic,

of an Amino Acid unit¥rom the antibody-drug conjugate qr the Drug

moiety-linker. When an ADC containing a glycine-glycine Spacer unit or a
wheregliné Spadirlufit GnBettisbstelezgnatitc FeaaganVie li#ioregfeym 0-4: and
prang@§§glc;,|q1r@q protease, a cancer-cell-associated protease or a

%@9 gg & €s o?CII?'E?n(?n a 121%35‘&% Tl Q&/&JQ%UQ L¥9 %?Tnj;a{ébgcm%ﬁ%pogﬁpounds that

glycine- ru% moiety Is cleaved from Ab-A,-Ww-. In one embod rﬁ ! al. (1999)
are pBiECRRIH O AR FEHEh %%é@‘&%&%ﬁﬁ*%ﬁéﬂf’éﬁm SRy (P cho
Bioorg| ®adirtidineLgly 8inzs D rodjorrioi ety avormol eheh itdesestin Grisers AR ypgtpRIETEe
cychz%mp Q;SiJﬁT&%me bé ﬁ%%gs@mm@ hensyleabameyliRAR) unih(spenGichemasides
(ROdrl%Eis 8 gl) éYEQ% _% anB%rtég&dﬁrlﬁggﬁstﬁ%MeW&bygm Wlﬂﬁfﬂ IBlQCl%[Z 2.2]

en,- nitro, or - O an

Fﬁ; -hal 0% x% 015| amides
ring Sﬁﬁl%%ls?‘ﬁﬁ’gﬁﬁ’é A b fif“eé 187§ E ARG AreneRne P fopicnic
(Amssetf-imph 012ANE. SpathynuAR:{8Y7) Blietingipp-c3 Wmne@]ytamu;gl §uupgaibat are substituted at

elyciV@feibury 6 aNeoembotimenin 2 D1y yaeigty-diakpleovfan Ab@Hisipropidedseful in
in which the Spacer unit is absent 30 (y=0), or a pharmaceutically

acceptable salt or solvate thereof, Altern tivel con

o BRSSP G EBOE Do e A e T g e
used 0 ABgroupaliativdknkadbiodvenbayiashe %‘Hﬁﬁ@ ‘nitrogen atom of the PAB

group, and connected directly to -D via a carbonat&) carbamate or ether

group, where the ADC has the exemplary structure: ”3:2} Wﬁ 2006/034488

PCTIUS2005/034353 Qm Ab Aa Viy-NH O-C- ere\n Q is

-C1-C8 alkyl, -O-(C1-Cg alkyl), -h en, nl/tr or -cya@o; m is hn integer

ranging fronpQ- d- .

seIf-immoI;&[i\/ge S %aersp\ll:]clude b [ Iaezzjalégbmat

compounds that 5 are electronically similar to the PAB group suth as

2-aminojmidaz %%z et an(%[a;gg{'y% §Hay. Glifhwd 9920 BiR8! Ge 68 et a1

COmPEFREE 4 6™y ortho of para-aminobenzylacetals. Spacers can
(200 e\ uesed Ghean. dnidetgs: wwztamwmwmfa:e%ew hdfonysigkguchpiggen. -nitro or
cyaﬁuﬁl%'%ﬁ@ E‘Qﬂéﬂ%ﬁ%ﬁlﬂﬂeﬂléﬁ@mﬂuﬁb%ﬁﬂ@@a@@gﬂdﬁs toRodrigues et
PENBRAT mistry Biology 2:223), appropriately substituted
nd bic cIo[2 2.2] ring systems (Storm et al (197 than

Al ApIBEegi Sl 8y B AP AR YSFONTE S st g

ne dpAgnsheyyrefgah (t900)s) nOkFuCher iIBSEBETRY. EHNmAsHH B ot al (2002)
Bioo ii@%: sRtainina Gilgy thataresubshitsischat DB (IKkagsbary eticial

Che 1rsjtr 1%6M7g§?cgeen@rmczu%éé7cgr% %r@él? %%WJ% QF &‘EE t!-mmf?é@%'\{% loading,

usef
which is related to the potency of the ADC. Thus, where a cysteine engineered antibody bears only one

reactive cysteine thiol group, a multitude of drug moieties may be attached through a dendritic linker.
The following exemplary embodiments of dendritic linker reagents allow up to nine nucleophilic

drug moiety reagents to be conjugated by reaction with the chloroethyl nitrogen mustard functional groups:
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ADCs. In one embodiment, the Spacer unit is a branched
bis(hydroxymethyl)styrene (BHMS), which can be used to incorporate

WQRHWedEA8® multiple drugs, having the structure: 0 11 Q CHR{OUMUOSO34353

11 Ab AaWw-NH m \ CH2(OC)n-D 15 P comprising a

2-(4-aminobgnzylidene)propane-1,3-diol dendrimer unit (WO

2004/043498; de Groot et al (2003) Angew. Chem. Int. Ed.

42: - whefein Q is -Ct-Cg alkyl, -O-(C1-Cs alkyl), -halogen,

-nyitro or -cyangg m is an integer ranging from 0-4; nisO or 1; and p

es ranging from 1 to 4. DENDRITIC LINKERS 20 In another

embédiment, linker L.may be a dendritic type linker for covalent

attachment of more lﬁ%an one drug through a branching,

X = MOHEOOHGHAOHREGE b AHarTs Y efEePe02) Bioorganic &
Medicinal Chemistry Letters 12:2213 5; Sun et al (2003) Bioorganic &
Medicinal Chemistry 11:1761-1768). Dendritic linkers can increase the
molar ratio of drug to antibody, i.e. loading, which is related to the

o potency of the ADC. Thus, where a cysteine engineered antibody bears

only ane 25 eactivg\%ysteine thiol group, a multitude of drug moieties may
ttached throuigh a dendritic linker. The following exemplary
\ r

enjbodiments of'dendritic linker reagents allow up to nine nucleophilic
ppoiety reagents to be conjugated by reaction with the chloroethyl

nitrogen mustard functional groups: 73 WO 2006/034488

PCTIUS200%034353 O ONH/CX3 O Ol X=

CH20CH2CIHI2CH2NHCC C %%)2 KW%H"EQ cl
\- SHReEC e ICa e NS R EER2.0 O MG 0.,
N(CHZCHZCI)Z OON/CZ3 0O HZ=CH20CH2CH2CNHF 2CX3 Oor

o) O 11 CH2@CH2CH2CNHCH2CYS3

CZs
| N n
\ Z=  CH,OCH,CHyCNHCH,CX3
O
or
Il
CH,OCH,CH,CNHCH,CY3
5 In another embodiment of a Spacer unit, branched, dendritic linkers with self-immolative 2,6-

bis(hydroxymethyl)-p-cresol and 2.,4.6-tris(hydroxymethyl)-phenol dendrimer units (WO 2004/01993; Szalai
et al (2003) J. Amer. Chem. Soc. 125:15688-15689; Shamis et al (2004) J. Amer. Chem. Soc. 126:1726-1731;
Amir et al (2003) Angew. Chem. Int. Ed. 42:4494-4499) may be employed as linkers in the compounds of the
invention.

10 In another embodiment, the D moieties are the same.

In yet another embodiment, the D moieties are different.

In one aspect, Spacer units (-Yy-) are represented by Formulas (X)-(XII):

=R A0
| Z O\U/EL

O X

wherein Q is -C;-Cg alkyl, -O-(C1-Cyg alkyl), -halogen, -nitro or -cyano; and m is an integer ranging from 0-4;

s § —HN—CH,—CO— g <1
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5 In another embodiment of a Spacer unit, branched, dendritic linkers with
self-immolative 2,6- bis(hydroxymethyl)-p-cresol and

WQ 20803488/ droxymethyl)-phenol dendrimer units (WO 2004/FLI9BS O HN 353
et al (2003) J. Amer. Chem. Soc. 125:15688-15689; Shamis et al (2004)
J. Amer. Chem. Soc. 126:1726-1731; Amir et al (2003) Angew. Chem.
Int. Ed. 42:4494-4499) may be employed as linkers in the compounds of
the invention. 19 In angother embodiment, the Damoieties are the same. In
yet another em EGTM@&%(B)M 8 différent. In aspect,
Spacer units (-Yr-) are represented by Formulas (X)-(XI)"H O -N O X

WhBreHiR % JEheCorallyl xbidLlda3 aiiyte-halpgeds Hnitide XHey@ieit), XIIb

(MC- andéj‘gﬁ@ NHeYer; @g@pg from 0-4; 15 -HN-CH2 CO- XI 74 WO
DOBI03 4468 PCTIU82005/034353 I-NHCH2C(O)-NHCH2C(O) #i XII

Embodiments of the For gntibogy-drug ¢onjugate compounds

include Xllla (val{cit), Xlllb (M 2ﬂ((]zm&(llg MC-val-cit-PAB): HO N,,~
Yy-D Ab A R HW5 lla O 0 Ab Nvvv 'NN~-Yy-D

OHOJP HNO NH2|ifIIIb HO/ D/Ab N./~/~~-NN OOHP
HN O-;;2 -NH2 Xlllc

5 O™ NHp XIIla

Ab

HN
0~ "NHp XIIIb
3
O D
Ab N \/\/\/u\ Y
P
'
0™ NH, XIIlc
10 Other exemplary embodiments of the Formula Ia antibody-drug conjugate compounds include XIVa-

Ab—S
O p XIVa
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10 Other exemplary embodiments of the Formula In, antibody-drug
conjugate compounds include XIVa- O 0 11 N-X-C-D Ab-S O P XIvVa 75
WeRe@0Ees834488 PCTIUS2005/034353 O 0 Il 1l Ab-S CH2@YLUS0pS/034353
XNb O Il Ab S-CHIC-D P XNc O ND Ab-S-CH20 O P XIvd O O Ab-S
CH2C-NCJ C D P XIVe 5 where X is: -CH2C>- -(CH2)n- -
(CH2CH20)¥1- 11)-CH2-0- (CHANR Yis:RR -N\/or-N-(CH2)o
10 and R is jndepg@ndently Hlor CJ-C6 alkyl; and nis 1 to 12. In another
embadimen §*ﬂmﬁker Nasz aCread‘Bve unctional group which has a
nucleophilic §roup that is reactive t n electrophc?ﬁgi)oup present on an
antibody. Useful electrophilic groups on an antibody" include, but are not
limited ;t{] aldehyde and ketone carbonyl groups. The heteroatom of a

nucleophilic grouq|76 WQ0}2006/034488 PCTIUS2005/034353

Ab \s CH,C—D
P XIVe
0O
Q
Ab—S
o)
p X1vd

i
Ab—S CHZC—-N—Q—C D

5  where X is:

——CH2~<:>— . —(CHay— | T (CHxCH0)

XIVe

O —

Il X
—CHZ‘O—C_E—(CHZ)n—, \ / ,
0
—=\ _(CHy),—
T or —(CHz)n—|C|7—N_(CH2)n"_
\_/ , !

Y is:

R S—
—N /) o —N—(CHz)-

10 and R is independently H or C;—Cg alkyl; and n is 1to 12.
In another embodiment, a Linker has a reactive functional group which has a nucleophilic group that
is reactive to an electrophilic group present on an antibody. Useful electrophilic groups on an antibody

include, but are not limited to, aldehyde and ketone carbonyl groups. The heteroatom of a nucleophilic group
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of a Linker can react with an electrophilic group on an antibody and form a

covalent bond to an antibody unit. Useful nucleophilic groups on a Linker
WO 48R are not limited to, hydrazide, oxime, amino, hydrZ£&Hha]S2005/034353

thiosemicarbazone, hydrazine carboxylate, and arylhydrazide. The

ofa LIHL%FEEQPQIJ[Q’VQE%HQl%@ﬂlwp% aquM'lgﬁ§ aeaRvanieak &R f0to an antibody unit.

attachmentto a Linker. 5T e:t r ine.
UsefuljuqlspRliHG OB st g D67 nglg wa(}e)g{na[;t)wo or| rlﬁé({)j[r)e p %?%§ aﬁﬂg@%ﬂ%’?ﬂﬁg

thiosep it fPagyatas. @@@W‘ﬁ@p%i’t‘iér WerHadan BeclsrapRlin suP SR ARG DY
providB€LOsRiBGet dheoligtaitmhase Symresis method (E. Schroder and K. ‘
L“Pﬁ‘?a(ﬂ@@?ﬁndﬁﬁa? SRtides Bé%émﬁd]by%r%ﬁlglg’&ptﬁ@ﬁ&iﬁmﬂﬁv&fﬂﬁ&)or more

which is well known in the field of tide emlst nker inter R
amino,aeids Ad/grRenilS EAPMERT- a7 % d%r?égtlosnc%? see(j; emr%g(le-fl of e?eaggf[ﬁ)r%%%%% .

liquid iphehadimthe SO S Hae 6F, %tre@eh@d Iéddﬂﬁéﬁ{ﬂr%SAcT SRAdFh &8RS depP 76136
AcadeRiteteha fviaadsAminaddeic tinitslirdyeendphbyreaetive functional groups

WI’LQ&&E&&%@E}%E@ mlllybé]&égéﬁlgﬁh" lign Ay EeBDiagicAbiRep@titEef R@@ﬁﬂyﬂﬁcludm g
Sprec N2 TS (LR K LS A S T Bma B g et
functioBy, sToupP whequdecmwla%mékmbwﬁﬁé?ﬁadeﬁaé I FAEP- n%ﬁ%é Toneion roups
includsUhstiteitedinittdgsroups which modulated solubility or reactivity. For

example, a charged substituent such as sulfonate (-S03) or ammonium,

may increase water solubility of the reagent Afe\acilitate the coupling

reaction of the linker reagent with th(,rdﬁ%b e yrug moiety, or

facilitate the couph@p@Eiction of Ab-L (antibody-linker {Btérmediate) with

D, or D-L (drug-linker 20 intermediate) with Ab, depending on the

synthetic route em;ﬁed to prepare the ADC. The compounds of the

y

invention expressly gontemplate _but are not limited to, AQC prepared with
linker reagents: B GMBS, -SMCC, MBS,
MPBH, SBAP_S@\ SL . SMPH, sulfa-EMCS,

sulfo-GMBS, sulfo- KMUS s o-MBS, sulfo-SIAB, sulfo=SMCC, and
sulfo-SMPB, and SVSB (succinimidyl-(4-vinylsulfone)benzoate), and
wherdBElUg B RiSHMBleimDemEsageris!, 261 DAME oBMBBYDB, BMH, BMOE,

BNHL ano%)e? br%pcgh%,éﬂ{P&QMBM&%E@SG@W@%W@H@-%HQ& solubility or

Pierce Biotechnology, Inc., Customer Service Department, P.O. Box 117,
reactigipyc Efereraiiple 2 Ebees S“ﬁmﬂf‘é SAChfséﬁﬁogaﬁ(%éo’i AEEPRARSAE Thefeasc water
solubﬂ&l&‘—&é S-0¢A anSRaIRAGRS b6l 8acA003 RO Cdképplzcattivitistiel aritodok the drug

mme% or fcéﬁttg!g B @d&ﬁﬁ@ﬁ%!ﬂﬁ'&iﬁ)f %@&e@%@&?w&tb%ﬁ%mgt@%&fmh& ot drug-linker
group ofac stelne eng n]%eere antlbOdé/m}% a(}hlol cgrrét%gA%drug moiety,
la

mte“i%?ﬂ‘é e) o R R e g e SRt o REBIP S CoRctrrent fashion. Other fwith
30 Tihnmmé&et@glb%F@é§W%1%¥rﬁ?a@“\R}h‘Fcﬁ“éFée PORKRRE AT RiEed Wit
linke S Qe BMBEicHars NEMES BB HBOEY GBI 6 18IS NEBEL, BrATRED. SIAB,

de@Mﬁﬁ%@Hn&lH&iEM%%I@mw srQmaaselarmitesyioy SyABliagt-SMCC, and

disulfide, r|d isulfi te andl th| TIN5 reasents:
sutfo SRR AR ?Ugﬁ%% oSS %F%?’Gﬁ%evb\zszﬁ/l\{(m‘i) gent

DTNEM{ME,GBMDB, BMH, BMOE, BM(PEO)3, and BM(PEO)4, which are commercially available from
Pierce Biotechnology, Inc., Customer Service Department, P.O. Box 117, Rockford, IL. 61105 U.S.A, US.A
1-800-874-3723, International +815-968-0747. See pages 467-498, 2003-2004 Applications Handbook and

Catalog. Bis-maleimide reagents allow the attachment of the thiol group of a cysteine engineered antibody to
a thiol-containing drug moiety, label, or linker intermediate, in a sequential or concurrent fashion. Other
functional groups besides maleimide, which are reactive with a thiol group of a cysteine engineered antibody,
drug moiety, label, or linker intermediate include iodoacetamide, bromoacetamide, vinyl pyridine, disulfide,

pyridyl disulfide, isocyanate, and isothiocyanate.
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Useful linker reagents can also be obtained via other commercial sources,
such as Molecular Biosciences Inc.(Boulder, CO), or synthesized in
W 2eesra488 with procedures described in Toki et al (2002) J. BCDg2005/034353
Chem. 67:1866-1872; Walker, M.A. (1995) J. Org. Chem. 60:5352-5355;
Frisch et al (1996) Bioggnjugate Chem. 7:180-186; US 6214345; WO
2/088172; US 200313 US20Q3096743; WO 03/026577; WO 0]

3/0}%8/ 28 3. Strejchers of Ma)\gm\b;/\
mirbiduced intd a aner by fieéacting mllowmg Ilnke eagents with MNe /
-tdgminus of an Amino Aci? unit: O CH2)n C(0)-0N 1000

wher®n is an integer ranging from 1-10 a d Tis-Hor-SO3Na; O OQ)
where n is an integer ranging from 0-3; 0O OO NO é@ N NH15
000 O -NBMP %%O O O 78 WO 2006/034488 /US 605/034353
O O OH zxx Stretcher units of can be introduced into a Linker by reacting
the following bifunctional reagents with the N-terminus of an Amino Acid
u n@s@:@r@ex@e%&a@&s@m@s\ﬁb@oﬂaﬂe@vﬂ other Qindied Qurds, fulll a8 MuBeu@rl

Bloscgances nc -Bou er (%Woresr?%tﬁ(e %e@ll’n%lécloéﬁgé%@xr HQ@@UQ@ EQEEHH&@ 19%1@!3?91 (2002) 1.

ftfoduced Ihto A L rq/ reacting the fo6ll(§)5v%|5nzg53t5) stﬁlscogeg E&@gents
Org. Gl thre! RS ATAinUYalksr - A e AELTiE™ &
Bioconjugate Chem. 7:180-186; US 6214345; WO 02/088172; US 2003130189; US2003096743; WO
03/026577; WO 03/043583; and WO 04/032828.

Stretchers of formula (IXIa) can be introduced into a Linker by reacting the following linker reagents

with the N-terminus of an Amino Acid unit:

0 o)
|  N—(CHz),-C(0)—O—N

O O

where n is an iﬁtegcr ranging from 1-10 and T is -H or -SO3Na;

O O
QN‘Q(CH”"'C‘O)'O'N;\J
O O

where n is an integer ranging from 0-3;
0] O,
Q
N\
o O
0O
R /\/U\ O—N ;
N N
H
QQ O

4 g i
O—N :
N\/<:>)LO/\/\/\H/ ’ and
0 O O
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N S-S'O-Nand O ~ N S-S" NHI~rO-N O O Stretcher units of formula
(Va) can be introduced into a Linker by reacting the following 10
WoRterIddH88es with the N-terminus of an Amino Acid unit: O EJEUINHIYEH3S3

O-N -0~ ; and O O Boc-NH-NH20-Nj O O Isothiocyanate Stretchers of

the formula shown below may be prepared from isothiocyanatocarboxylic

acid chlorides as described Angew Clpjem., (1975) 87(14), 517.

S=C=N-R17-C(O) 15 wherei - 1I57as @H:rlbed herein. 79 WO

2006/034488 PCT/US2005/ 4 3 An exemplary valine-citrulline (val-cit

or vc) dipeptide linker reagent havil g a maleimide Stretcher and a

pasacaminoiestzyids handoydd R B ). wbt-mnrrotaves Spavine hifyngrenal reagents with
the N-SIMGIUrSE 2 La4ciPupp H3C CH3HN O \/ NO2 Fmoc-NIHH O

__)__NH H2N where Q is -CC-Cgqg alkyl, -O-(CI-Cg alkyl), haloge% mt@

teger ranging : empl
_rread_ ey Su tretéKe(u\rm ;

, et al. (1997) Tetrahedron Le@ers 38:5257-600
and has the structure: Q OH PhHOFmoc-HH 41 N O HN-Mtr where

Mtr is mapo-4- me(gﬁoxy@tyl Q is -CI-Cqg alkyl, -O-(Ct5Cg dlkyl), -halogen,

-nitgp or Md m ﬁo an llme%gNnangg/fx\/rdloOA,N

O O

5 where X is Bror I. Stretcher units of formula can also be introduced into a Linker by reacting the following

bifunctional reagents with the N-terminus of an Amino Acid unit:

Z 0 o)

QL

>N s—s/\/u\o—N/ﬁ - and
d

% 0 Q
QL e
N >s—s NH/\/\/\[(J)/ -

Stretcher units of formula (Va) can be introduced into a Linker by reacting the foliowing

10  intermediates with the N-terminus of an Amino Acid unit:

®) 0]
Boc—NH-NHs O—N . and
o]
Q
Boc—NH-NH; Oo—N
O @)

Isothiocyanate Stretchers of the formula shown below may be prepared from

isothiocyanatocarboxylic acid chlorides as described in Angew. Chem., (1975) 87(14), 517.
S=C=N-R17-C(O)—§

15 wherein —R”— is as described herein.
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Exemplary antibody-drug conjugate compounds of the invention include:

OY Ab-SHH OxN NNN~~~~1 Val-CtNOOOOOOJJ HOOHP
WORHMEHEP AB-MMAF 15 off Ab S N1 ON 0) Val-Cit-H | O BCO/OPRAPH034353

O Ab-MC-ve-PAB-MMAE 80 WO 2006/034488 PCTIUS2005/034353

AbA§ eQen% %vthcHlﬁ?ﬁe MNCN o+ Q) ARQR ErRea b MEYIMAE nAd2Qrretcher

étlve acerMas theV\{lug{IJ%eval is Va“ne Cit

and af’§r8 ﬂlﬂ’ﬁ'l%bén?l%riar?yéc&%s WdRDAS'E Wéteihe sngineered antibody.

Other exemplary antibody drug njugates Wher maytan5|n0|d drug

moiety DM1 is linked through a a thigl group of
trastuzumab hage; h turg O ~~O Cs) O[\F H3C
JCH2CH2S ONO M3C 0 \ Oz
Fmoc— N :
O \L
)§
H,N~ O

where Q is -C1-Cg alkyl, -O-(C;-Cg alkyl), -halogen, -nitro or -cyano; and m is an integer ranging from 0-4.
5 An exemplary phe-lys(Mtr) dipeptide linker reagent having a maleimide Stretcher unit and a p-

aminobenzyl self-immolative Spacer unit can be prepared according to Dubowchik, et al. (1997) Tetrahedron

Letters, 38:5257-60, and has the structure:

Qm OH
Ph, 0 x\\
N\_)LN
Fmoc—N : H
H O \\\\
HN—Mtr

where Mitr is mono-4-methoxytrityl, Q is -C;-Cg alkyl, -O-(C1-Cs alkyl), -halogen, -nitro or -cyano; and m is

10 an integer ranging from 0-4.

Exemplary antibody-drug conjugate compounds of the invention include:

Ab_s?%(o 0 j/w ﬁ\@\r% >p

N\/\/\)\Val-Cit -N
Ab-MC-vc-PAB-MMAF

KL o R

Ab-MC-vc-PAB —MMAE

15
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CIN CH30 O =HON O CH30 H 10 where Ab is a cysteine engineered
antibody; nis 0, 1,or 2; and pis 1, 2, 3, or 4. PREPARATION OF
WQNTH883E$-DRUG CONJUGATES The ADC of Formula | mBEBaIS2005/034353
prepared by several routes, employing organic chemistry reactions,
Ap-&ON itions, and reagents known to thoge skilled in the art, including: (1)

regction®f a cysteine group of a _cysteine engineered antibody with a
linkerréagent, to fokfn antibddly-Inker| intermediaj iaQcovalent 15
bond revvéd/ﬁyxréanmlo Ith@an Btivateg-ddogupoie N :
reaction of a nucleophi'lic dPo a dr@y. ribiety i£h lin leagent, to
form drug-linker intermediate D-L, via a covalent bond, followed by ’ p
reaction with a cysteine group of a cysteine engineered antibodywb-MC-MMAE
Conjugation methods (1) and (2) may be employed with a variety of

Ap-8Yst ine engineered antibodies, drug moieties, and linkers to prepare the

antbodyadrug conjugates fFortB 0 Antibody cysteine thiol groups
are nucleophilic an a;;%jée‘ﬁ)’fr acting to fo valenHbonds with
electrgphiti u oriTllnk rré'ggei‘lits nd riNTinkery i s>

includmng: (i) active esters & NHSOesférs, HOBt® H
haloformates, and acid halides; (ii) alkyl and benzyl halides, Such as® P
haloacetamides; (iii) 81 WO 2006/034488 PCT/US2005/034353Ab-MC-MMAF
aldehydes, ketones, carboxyl, and maleimide groups; and (iv) disulfides,
incliding isridiphaliS iides!livia psulfide exdhange: INURBpHNERgFRd e BAdY-
Other@ AR SLRQiaby i ehideniigiey arkal timiiaantad amyaeicthioM 1hydiioxdthrough a BMPEO
tnked WARAIS, Q. DydiRzNg b3 picarbazone, hydrazine carboxylate,
an aryl%]ygﬁam e groups capable of reacting to f%rm covalent bonds with
lectrophilic groups on linker mcgeties and linker reggeants. % Maytansine
ay, for example, be convertediu/H > ; cat pe feduced to

the free thiol, May-SH, and rea&ted with & modified amtibo F(Chari et al
992) C.an(.:er R%%arc_h&%égz 139 to ge.neratela o

maytansinoid-ag{ibo munoconjugate with a disulfide linker.
Antibody-maytan}inéj/d céhjugates with disulfide linkers have been
repomgd (VWO 0;/06801; US 6884874; US 2004/039176 Al; WO
03/668 144 S~20K/001 838 Al; US Patent Nos. 6441163, 5208020,

08¢, WO 01/024 \3). The disulfide linker SPP is 10 constructed with
DL [ inwajdyl 4-(2-pyridylthio) pentanoate. Under certain
conditians, the gystelne dagineered antibodies may be made reactive for
conjugatigh with ngl@ﬁ'rea%ents by treatment with a reducing agent such
as DTT (Clelagttsreadient, dithiothreitol) or TCEP

(tris(2-carboxyethyl)phosphipe | rigle;, & | 1999} Anal.
Biovcgﬁeerer}r?f ol %972:3é)psé%gcw\%?ﬂ}%g;ggxegﬁgﬁ I\%I%) Full length,

cysteine engineere onal antibadies (ThioMabs) expressed in 15
PRERARA O Ol AR e 1994 folo(l excess Qf)TCIIDEP for 3.hrs at .

37 TdR&iefderaish Finey e AIBGAHE PP | PUHTh TRRRER PR RENG sy reactions
condifbieciiced gysteinenresideesibadittie oystelméngr3esciianthia cyiteine sroup of a
cystemgglgnejg;@@amg%%qtﬂ_gi&M@Qé@’é@, & MI&Q@E%W@I&JM{E E@]&IS via a covalent

column.in 10 mM sqdium aceé%&%%%kllg 3\/3!’] %d‘?ﬁﬂ?&é&é’!ﬁ&fgﬁﬁnﬁﬁiﬁ@% of a drug

bondgfaliged iR CRioTte" Bistitide b ere reestablished between .
moicgy sithindinkergragess Srisse AP RFERIRASPTitH A RRE BT M e a B oo
with Gepfefsiitiater (CuSDd aireohatsinger Sunesfonavdredg . aptigmay be employed
with QYRS LR MEidiZing Q0RALS RN d-OXiRiZINY, GRNEILONE, pdpistiiar eniBay/rug

e

.inthe art may b
conjugates of Formula 1.

Antibody cysteine thiol groups are nucleophilic and capable of reacting to form covalent bonds with
electrophilic groups on linker reagents and drug-linker intermediates including: (i) active esters such as NHS

esters, HOBt esters, haloformates, and acid halides; (ii) alkyl and benzyl halides, such as haloacetamides; (iii)
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used. Ambient air oxidation is also effective. This mild, partial reoxidation
step forms intrachain disulfides efficiently with high fidelity. An

WQpHet488e 10 fold excess of drug-linker intermediate, e.g. BIATABY 4034353
DMl was added, mixed, and let stand for about an hour at room

aldehy es, E%%&J glrggxqu% ﬁ%iHQ@%ﬂﬂpﬁnﬂJ%mlmﬁd-gb@M@hxgﬁwmﬂysﬁimﬂs via
gate. The conj ‘gatlon mdxture was ge cl 'Eﬁ@‘?%%ﬁ‘%ﬁ’%%% SHQ SﬁlUFEd
Smﬁdez%‘ft!?‘i’l’@ﬁgﬁuﬁlﬁf’larlécpg ‘CANTS Femove excess drug-linker intermediate
hydroadyothefdrapax S Fig fei BB thd BRI FD %S 1 prafpuraside eroups
capabﬁ)(ﬁ‘i@é@ﬁ@mﬁ&mﬁl@ﬂﬂ&ﬂdWﬂWﬁBﬁﬁ!ﬁd wonpset] ligkdtureidions ewhjnkpatiengents.
C){\/It(:"tlzri-lnemr(::’édr(r:lié'l Cs‘gf Px abl er Qiqovmg ‘é@ﬂﬁ&‘%ﬂi&ﬁ%ﬁ@éﬂ&il&%ﬂg fhe free thiol,

bon are re uctlve ceave&vto give a reduced form of the antibody.

May- smenmmmmﬁsmﬂd“@mhwm@é%é%ﬂ Casretdirrsresiduéd E%r‘é to generate a
maytabSfQimnedussgrinadiahoxidation enndittonsesuchias exposuieoibcariigsiestvith

disut YR 1h0ew30, FE%W%'EW@%%@@EO@%%@I% aRg00apsed £ySIEITB/068144; US
residues remain available for re (9@4\%& %Sr

t [ T 1S
2004000 8P A L HER T O thE 6ﬁt|%20%8£con u?ates 0 tﬁseﬁﬁl%%r?%%n Hl%é%% SFP!
constrﬁcmdMdb@@kf??é@ﬁéﬁ%%&ﬁ%ét@ﬁ’%@ﬁ fePraattth externally
copjugatathicysadsiichta priengigieersthipsdiy 0wy he-nBdSrepivelfor conj ugation
with ll&@%&?&&'ﬂ?ggﬁr&m Wi '!'I%QUID&M%JM{@TQ t@etﬁﬁ@@‘?&g&ltmﬁﬁduﬁlwm or

d oxidation proced res s r| I 1 % d B Soltec
TCEP-I(HIS&]I%%oxﬁt@g)‘ghP s desaribed In Example allé JREQC %Pz‘?%% BECsolt

e lsed 16 conjugate with 35 maleimide

VentusesmBsireiig Mﬁbt@%ideagﬁlgg‘/sfmr@ﬁ%?’ég %&Hﬁbﬂ%&? CANipaffaRy prossed in
CHo ThiowabrandeT hiaMbinariiordy-desg CHPRJata o A S eqrafie disuifide bonds

Wth}( ﬁ@m%gtwegr) t&X%W%M@Q?M&E@&\@dME lﬁ@)ﬂ&%ﬁ&ﬁﬁ i dgaiedre media.

with the ma tan5| iet | with a bis-mal . an
T LT BIEED 1015 HCADLEAS (UL 10L) D P e o an

clutey BRI POUBHSM SBIT RS2 0B R4 38 WPOHEE oot B
residd@ RQLABE{R&-EBQN BN S1keaneraly), atueocytoppisutinte yTo8tadiet awtiviynperature,

of an antibo dI’LI SSq ate( g)} I lﬁﬁ?tﬁngy h‘?&fﬁ?@!&lgwn in the art may be
OVemr‘ﬁgmrﬁla é”r‘fg(i:gé s’ ha(\’/)?ﬁ%r “Eptor proteins, e ga§o HER2W to the a”t'b%a}'n?nsulﬁ e

used. twénm@calmoa%éﬂndaﬁkﬁ?éfffﬁféﬁruTﬁ“éH}ﬁJPﬂ‘@a{ﬁeé”S%‘f OFSI°R SR
efﬁc@rﬁf}%@h E'i%hl Eﬁé@t}ab&w&&rgﬁhﬁwao goineassrdngroelinkaitiynbdfzie) IelgaBH(PEDM
vitro assays were used to measure viability (prollferatlon) f tOtOXICIt n(fjform

DMt ki B Sp B AR AR R B RB T o The o ess

e nv

the THBLih aniitodyaten cynpfzamtiBrprericoniiyatess mélm@égﬁr@adb%ﬂadééﬂed
throuRFQlHRTANAL ASSAYo(feigiikas 0 dandididr ExamplacihdbiterGaiFiter-Glo(r)
Lurpljgues?$ to%se t eV Iea té'r'ﬁ%r’%%§9t¥ ﬁ?eﬁa&%m}mgﬁg@tl@fn@é@dlgxmgodgpes@%gﬂrom cell
M dsson 6 omogeneous as eFthod based on Cths

C“““Féfft‘iﬁ?ﬁl\‘%ﬁ?‘éﬂ%%‘gf’cﬁqdﬁftiG’rf%li‘égb'tera RS e PRt

reduG5 83 0RHyeB 674 Tl 8ratck & P00 670y atiedye ﬁ*ﬁr@%h&%l&@%@fﬂd@'ﬁéﬁ‘ﬁ?ﬁ ggired
cystem@r&m@%fe@wﬁ@lﬁ]ﬁ&il§dlrmuladaeoba&emlem quaniitatiosrefdhebkTRxygen. The

newl CeRsG K‘/Pgﬁ'c 51911‘ g% C@J&;&gfég%@ﬁw%;@%?» {%@M@fgﬁ@)ﬁ& Q98 Yidlkcer
mmun O e e er- Glo(r) AS
reagml&i&@ Bq]ﬁngatwg?flﬁﬁﬁﬁ%fo% étr? antl g#oxﬂa%a]tes of t € inventj g] ﬁxesﬁ‘){oms

iNg 1 &'to automated
exprbighithmoughiputost fenieylt (HRGIALY seivesipd £OOBIAG REAAREIEFAGYS throveh -
S-S- @ﬁg%ﬂﬁﬁbnﬁlﬂﬁda@tmggﬁmequﬁmvpmmedwed b leds-tatclimtogiBative procedures
as JRNIS prac (ﬁ% JB%LCQIQM\R%QQQ& difctihineellaculErehifugate with

serum-sup mente medium. Cell Wfé r#]ﬁ {)elmoval of medium and
maleifif ﬁ%tﬁm‘&ﬁﬁﬁtﬁﬁﬂéué?élﬁod?w Goied e System detects as few as 15
cella/waltirpETBRE i fBreMab nnmam#uee"@rméreaaamﬁ@&ﬂéﬁ’tagﬁlfs 4-8). Cysteine
mutﬂ'KHZQSﬂ-a'B@SQQHWaD@)ﬁI@,&f&ﬂwMHﬂmﬁlﬂﬁiﬁo&dﬂn@la@ﬁm)ﬂﬂeyzmaylb@alelmldo
treate e efly, i.e. 3
hnkeﬁ reargggt %%%ﬂ?grgfﬁﬁgéﬁglggcﬁﬁg%g)%\%?ﬁ]ﬁ%%;sﬁlgﬁated cells. 20
The homogeneous "add-mix-measure" format results in cell lysis and
generation of a luminescent

de bonds, are
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signal proportional to the amount of ATP present. The amount of ATP is
directly proportional to the number of cells present in culture. The

W@UWHI9e#4850(r) Assay generates a "glow-type" luminescent sRfFEIS2005/034353
produced by the luciferase reaction, which has a half-life generally

N vigkeater thatoliveshayiendepenging on cell type and medium used. Viable
cells are reflected in reIatlve Iumlnesc nce units RL ;rh ale
BeHE I RS SN aaV Ty oD arz (t}éydé by ?@orﬁ%@%@tre fosured by:

exposiuiferarabiayitt]LE BHERS TSP BFsfcin FBTR tqj‘toaﬂtvﬂéyaﬂﬁa‘tgéﬁgrlaﬁc?ﬁ‘ gpiture

mediuph otaRs g theaxtrndpdibaifdifateling hate stiieun & day torub maasarieysell viability.

Cell- bg‘sk%CEOJ 0204, PrRYides: ﬂ@%@%@t&)é {RhGRNGRIRYS:OnH R9i6h mRdenrnacessing

of multiple plates. ThIS cell (gollferatlon assay can be used with various
aPOPIONS (RN BN ALV S &i¥6fmat. Data can be recorded by

|urﬁm@métep@@r@@@aesh?@rar%%@H@a*a%v?éé“eﬁ’té‘fq&Ph?ﬁé%&@ﬂ?é%ﬂtﬂﬁﬁé" igures
10 an(ﬂ)tesmtﬁdeas refativeTighGutits:d0ddint e Ineasiyeth vy ératipremercially available
(Promeg ”x%“‘t(%!)ﬁs&h%”&fﬁ%@n&ﬂg'& aﬁ&i 6aRNA GewRiRhiA SeHatHaTiem

counter in the resence o] ts can be
COleofH‘gﬁ lacg Eﬁ% Patent Nos. £5%3%% dg 3 gr}g élie%%#g 18 ce o'i‘?&aﬁz?ﬁ&%%?

ounts per secon UCIf + UCI

deterr@mtte.teﬁhemoAWw@ipm@e?bast@ﬂ awgRyitson s t’fﬁe“aﬁﬁr‘ﬁffa Ifa‘rét'fit?é“’r of
metatRffetts.afartinadyotitig 4grioR)dt@snvest Mreasondd iy Yeeoeh77). The CellTiter-

Glo® REQJU gfa@ugrlqhu@edvﬂr% Gell KJHH&Q ﬂﬁ?ﬁ@’ 11?9&\4%)@9@&2@&31&1 SnBR e aGtening
umor cell line res ues o os addin
(HTSég(E%ﬁgﬁl é 0995da| #agffr ﬂ.l% 031 s4év he% eneous%s'%g) roce%(:?e involves adding

are known to overexpress HE RZC I
the sme@emm%t&rﬁer-ee%gze@smstkr/ztssetﬁew*reezwsmﬁeeenﬁaﬂPée%“ ¢
washiB QW thndrtiestud un abiGHG DD EE 5t hot 1©1008- TI8 53sisgy deyamas few as 15

cells/WAR PAEREHBARG heamLehate: e&et@ieegeﬂutamm UgRdechudBEE abl
conti §A121C ?J\Dﬂg Eq'l %trl\glﬁrg[lacg ﬁ(af%“'sg/ml ecﬁp A%‘J@%ﬁw&[g treated briefly, i.e.

canty more p In ce ing than naked trastuzumab (IC50 = 0.1
3 hougs/tﬁtywetthj S?@&d’ﬁt@%ﬁffﬁ&ﬁ?ﬁj’ﬁﬁﬁbogmgf@eﬁﬁﬂ%as 2.8 DMI/Ab and for
hu4BScaby8 k2 148)-BiviRESHENMirna s-0U6 i BIMSiAdBRyefssion PEhRpigescent

mgnaﬂﬁ%pgﬁ%% WQ%M@@AM&@5 Ot 0080 A1Bigimliyasaanaapotenhumber
of ceé?gtg’“geb‘?’(ﬁ‘l‘g;‘t“% l‘ln Eyl q«'e? %lgw}@ﬂgz hé{l%géf ?‘I%Y&N(\\é})' 19@11&%45%@1@ Ml)duced by

Both conjugates were 50 m loadin ud
the 1%fet?saf‘s‘ﬁi‘2iﬂﬁa’ﬂ“ eehalidife ssarelly ﬁteﬁgfltﬁﬂlﬂ‘éetﬁgtr? ne o2 %gtﬁezu?ﬁ b
mediGHCURN Vizhis 2<Bs BivItfladed itk ot teudm Besne iy (B E)- ewe@rmewes
Lucifer, @MM&QeI%QJE&UO@[@@ defecdiiobabrannjtgates wieretesiaehfosnyersion of

ATPVIterQ\*ﬂgel prglelrfa {(glt Ic%n h%@&@%é‘%&&%ﬁrﬁfé ema@@'tme@@ Etblﬁg ',(@§gent injectors
IE0 ure 8 ows the results of an assaécﬁf SK émltlg ells tre

and %%?é?ﬂﬂ%iﬁtﬂ%cf? ﬁ‘ﬁ’é’ﬂf?ﬁ?ﬁé%a Etﬂiég atﬁs ‘ﬂu céll\{ prohferatlon
assaytrastezem A SMOG @Mwwﬁmrem@gg 166,04 ﬁ@”fd‘fe‘bﬁﬁtmtt 3%%%/%@%(1 by
TumitBisias oz RakriAvd 2l 1B MP B iiksadibe @utirugs loasting! of @boud 11g18 units

<RLu3M [Ab. iThS Hhastuzmal- SMEGPMLcaRiNgatRisinked indha ammeaon
Ia ﬁte amino reactive, NHS ester SMCC 15 linker réet%gf‘ent géherea

cOUn{gfi. W&Etﬁ?&?ﬁ%fﬂfﬂ%} IBRIBESBRAP ORRIGSESS e Tinked via the sﬂ?foslecond
reactive, maleimide BMPEO linker reagent. Both conjugates were potent
against SK-BR-3 cei_g(g;@qalag@owed comparable activity, whereas

ATHERYE %EPe%Pnd Lexert a cyoloris Eﬂﬁ@@éﬂﬁigwmaﬁ A-shews teogstilight
of an~assay o % QEphB2 cells treated with: parent 2H9
anti-EphB2R; and th $H9 (A121C) BMPEO-DM1 conjugate. Figure 21 B
shows the results of an assay of BT 474 cells treated with: parent 2119

ant@%@gghégt%gﬁaj@ Mlé&%@&kw&%&@mmm&&ﬂmmm in

both HT 10SOEphB2 and BT 474 cells, the 2H9
vitro cell killing assay aboere against the SK-BR-3 breast tumor cell line (Figures 10 and 11). ICsg values of

the ADC were established against SK-BR-3 cells, which are known to overexpress HER2 receptor protein.
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ThioMab conjugate was more potent than the parent 2H9 antibody
conjugate. The conjugate Thio-2H9- BMPEO-DM1 showed functional cell

WQnpe a8ty in EphB2 specific cell line (HT1080OEphB2) conk6dy882195434353
non EphB2 cell line, BT474 in which only marginal activity is observed.

Anﬁ*mgxmg,mwu&mwm@@mpﬁr@ds(wrm@gmelapgmwagsnamm than the

antibody and where the 25 antibody is a cysteine e |n g ll 9 X
heaVYPi@j‘méyg‘Z"@HﬁWgtﬂ?é]Yé%f’[%"’Bf%??%é%VbW/ﬁ%o cell% ateg Kide Both

conju @Qg EM%@%@?]MQ%%MJ: candithion3AR Al uBA FIE(Q DM Lg/ml). Drug
ure 23 shows the results ay qf PC ith;

o o R 0 i BB AR s

DMIiRigure 24 shows the results of an assay of OVCAR-3 cells treated with:

3AR ﬁl’r@i] MGG raWstzuk M svand thvie (3@55 LADELE) 1B MERE w49 Mbre potent than the

. Thio-3A5-BMPEO-DMI did not show any significant cell 30 kjlli tivit
e A B B AR 6 L AR SR < o e e

more %@téqtiﬁ/égﬁamé tlhafa nHREIREGIAMALS 16 5elblingyliniORA bl aajugateb-SMCC-
so showed activ MUC16
DMldWﬁ@érPW%% é%évw mgénvo e%g@;so St\(/)v% %ﬁr%%u;ndm%
peftitémiiia@riediasiersidgeintissdgEer iy eo\ﬁqrag«ggggrog@rm@gmcm compared
with JaMRNiABowaS Meas e byt hghexpressing FIERR Talisgetie wiplament
anub89§?9§s‘?u£@nx‘]ﬁr%%d§§%§gﬁrﬁ?o Examnie 119); Analipgsaiivespropagatest fvadhg of
enic mo
aboubso%w%zxti_@&@ﬁlg iRP éﬁ%%@é‘f\%%m LSRN, i L5 RS RONESM1/AD.

rapy Jects were treated once with
The tRBRUEREADBN spritygetech HMFIsMAS axtbedynirrba e e Al ester SMCC
linkeEhaga)t Divtkeantt placebaRB5 bufleC cBMPBIOPYHIcha)uartd inlpkitbriadhe il
reacti%e Iﬁﬁgﬁli& Bapsd 'iGﬂEQ%JAQB@c 1@ Sl Eavbiing plagiGalikils Rk BI1tayand showed

8
compsi’iffgé af&f 'ﬁéé‘&l}ewd%‘ f?gé%%ﬁ%S%gng:Ser %y00%§t5%1§§1%m%}9\9§ﬁe rEsults of an

assapfrﬁaptamg@mus@e%% Pk AP kﬁ%Rm%ﬂg%%%%&h%%‘BNPW% -DMI
conjdRKl Figfim 2 16f sBiMs IhAEN B n ABB-hBF ABUBDIE- 1378 Wily: pasiengTH puyFEphB2R;

and (17216 (K191 BiMEOl AR LG haayehainoh Mi (BRI AbBDML ydliehe 2H
Thio{\?%a Tliul%ttp\%ag lr’n@?f&?x%% alsa'r@nv}%ﬂ%}&%f 9&};91}9:{'[%“ ’i‘l&%ﬁjﬁéa—& FHst2Ho-

als in group e term PR is the number of an @g
BMESQPA R SHseratRo S URRAE W PRIRISP T <1’ r?ﬁj‘ﬁ @g Bp, compared to
a noRshiBe el GiR, BTe¥d inurhicke pof amigialscitainsrmgsetrdplete remission of

tU m&&tm@d}im@é%dmit@a&m&re Abpmdd ithéhang EaupndY e taren: Tidibods thé where the
ant1b Orag%l,fjﬁprllle gtilrﬁggéd aentﬁ)na9 '9181%/ ifﬁfo%%‘é%ﬁ'i@&%%éiﬂlpmm% cells treated
3 oub e seven mice treated with 25 %/91% rag 8 %9
withy 36 A LU s e ehBin N e e%‘lE umor-positivé and g results of
an ameoBPIATSIUGIth oy isited iths AP aftEMEE léai}éCfﬁlPéV’éev@nthﬁﬁﬁﬁéémC> BMPEO-
DMfrEﬁé&@ Witho3 ¢ the RGBT KE 430102 OYMR-tMMiE)tef with: 3AS anti MUC16-SMCC-
DML, and ttflloufélft)( "P% bﬁ*ﬂa‘f}ho%ﬂélm{)ﬁf@cﬁﬂmmfnwﬁ&m@ﬁg@@m cell

our anima artial remission after 2 days. The II Ien )
hlllﬂ%ﬁﬁM&’b“éﬁl‘B’GHJg&?@ﬁ? SRHERE R Tﬁsf&s &5 %lcﬁlél%ru%éat%trllva 95-smcc o in

mmmt@dsﬂdme Thio-3A5-DM1 conjugate also showed activity in the OVCAR 3 that expresses
endogenous MUC16 antigen.
IN VIVO EFFICACY
The in vivo efficacy of two albumin binding peptide-DM1 (maytansinoid)-antibody-drug conjugates

(ADC) of the invention was measured by a high expressing HER? transgenic explant mouse model (Figure 12,
Example 10). An allograft was propagated from the Fo5 mmtv transgenic mouse which does not respond to,
or responds poorly to, HERCEPTIN® therapy. Subjects were treated once with ABP-rhuFab4D5-cys(light
chain)-DM1; ABP-thuFab4D5-cys(heavy chain)-DM1; and placebo PBS buffer control (Vehicle) and

monitored over 3 weeks to measure the time to tumor doubling, log cell kill, and tumor shrinkage.
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the BMPEO linker and DMI drug moiety was tested against the parent

trastuzumab-SMCC-DM1 conjugate in MMTV-HER2 Fo5 tumor-bearing
WO/ 0Bd#s®r size at day 0 of injection was about 100-200 mnR¢TAiR2005H34353

Figure 25 shows the mean tumor volume change over 21 days in athymic

nude mice with MMTV-HER2 Fo5 mammary tumor allografts, after a
anﬂha dﬂQe_gn_Da 1 0 with- \/ehicle {Buffer)—trastuzurmab-SMCE=P 10

Do Wuu TSRaotat zCRHa JTﬁvkﬁgg g.)IIVIJ.

Samplg, kg thio trastuzURTSh (A] 21C)-SMEC-DM] 21 mglkd a

Xemclt\;aggézgm;gb@(Alz C)-SMCC-DM1 1 ﬁ;%mg %7 Sarf §!n Ddse Ti PR Cf
B P-ylfg BGuffe r?-‘if@%f@fbglo 0/10" frasiuZdmd?EmMe DML 10 m

: L g Ab
g‘l\gdhltggﬂkd) ol 10/10“701?[ g9PL6" 3.4 DM1/Ab (490 gg/ru? of DM1)

hio-tract

ABD- Url_unlau \ fmé er IIU A yJ)UI (:h}'yIUU 6/13/’10 %10 4]'1U
Alzﬁégg{g Wﬁhﬂ% g 1.6 DM1JAb thip-trastiyizumab (A121C)-
(0.6 DND1/RG) Ab per kg rrq;t,me)l /10 0/10({0/10 BMPEQ®-DM1{(236 g/m2 of

L)IVIJ.) 1.6 DMI’ADb 20Tt can be seen from Figure 25 that each conjugate

Xeits a significant lee&Iagflﬁs%%ﬁ!ﬁ”gt&h'yng%ugthmr&Igtwedo macsp@als ingroup
ach of the gro

(Vehlctf:eﬁn e ten mice In the four s above received a sin

The pjelRisrihameaber pf THBAS AR KT (RN Ol TS ,ﬁ*&hwa’i‘é Z0inthe

‘ groud oaglagWith maraihas bhisensB. dtixibi/Apkhereminidyerf ofrarucpmoibtiath tumor at

=0 1na‘l!;.|e groulc): Y%L%'QSHW‘E%%J@ gotﬁﬁﬁ%m t(tﬁé—x%:hgy)s %Ml%%@ﬁ@l’%lnor volume
conjugate 25 (1.6 DM1/Ab). The effective amount of DM1 was thus

to dowhlsroximately equal between parent trastuzumab- SMCC-DM1 and the
highier sehesen(@reagdAtih tHi oxtnes P Ab(M L N DY BIVIPED Db 4R 5eglisht
chains\—?ﬁ/ﬁe rﬁ@'ﬁl éﬂx@%%%&b‘e%ﬁ%%%%ﬁﬂal%&ﬁE)Ma%)f@sﬁ&siﬂéﬂ@@ﬁg@ e Stven

~ Of the animals recelvm’?t ese gonjugates were 85 WO 2 06/0 448
miceprTASROUSOSRESHS T o SOl A R R YR8 LRy

tumoﬂf)$klﬁvk)éﬂ@gﬂ@mﬁb&imﬁa&ﬁummﬁdb@&%@i}tﬁwI@EQ DMI sample
co Wﬁéﬁlgﬂe@gw%% qg%@/[f@%%@ldﬁm%%thﬂg aciDistyzsnD alarkibAl it befugated to
equw ent antibod m [ MI ry t
T e e L
MMW@@@@@@SW@@WE@@NT “(Q‘Iﬁﬁﬁ/k@%ﬂ@%&ﬁcgﬂb Has Bt P Fep By E size-
Flguﬂmﬁh&t @6 hdsastuzatvviabeSMGE-RMI grotip abysormadofitiae i AMEV-BER2 Fos

Fﬁ)%%‘l’gﬂﬁh%m&%&ea@§9glﬂgg it ba@ mabhDMhlcwiRieAS HheramasEITg-DMI 10
es
R Ay Sl BB T o

mg/kgf thg _mventlon may be administered by any route appropriate to the
condition to be treated. The ADC will typically be administered

VeligleEEAIEDoNS Ph eptattar TEANNASE P [ 0/0 | 0710

Samﬁglblll&ldlly, .. mnfusio DL Subcutaneous, intframiiggular, [travenos,

| _intrathecal and-epiduraPHARMACEUTCAL

trastuziy §1Vn§t pyt> T '1‘6‘11? Ab‘ﬁé&g'h&%'o”b oft gAapeuligio | 0/10
34 D’Mﬂ:ag y-drug conjugatesedligafrtberinvention are typically prepared for

thio- PaNEIaLR( AgTauSTration 1.ag belps kniiawsenous, intriitamor wijdctigriidth

BMRE@hRrmaceutically acce@tshigparebiéral vehicle gnd in a (init dosage
1.6 éttbble form. An antibody-drug

thio-trastuzumab (A121C)- 10mg Ab per kg mouse 10/10 0/10 0/10
BMPEO-DM1 (236 pg/m* of DM1)
1.6 DM1/Ab

It can be seen from Figure 25 that each conjugate exerts a significant effect of retarding tumor growth
relative to placebo (Vehicle). Each of the ten mice in the four groups above received a single injection at day
1. The parent trastuzumab-SMCC-DM1 conjugate was loaded with more than twice (3.4 DM1/Ab) the
number of drug moieties than the cysteine engineered thio-trastuzumab (A121C)-BMPEO-DM1 conjugate
(1.6 DM1/Ab). The effective amount of DM1 was thus approximately equal between parent trastuzumab-
SMCC-DM1 and the higher dose (21 mg Ab) thio-trastuzumab (A121C)-BMPEO-DM1. These two sample

showed the most potency. After 14 days post-injection, most of the animals receiving these conjugates were
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15 conjugate (ADC) having the desired degree of purity is optionally mixed
with pharmaceutically acceptable diluents, carriers, excipients or
WQaMHdEERemington's Pharmaceutical Sciences (1980) 16tR(EdItR3A0S/034353
Osol, A. Ed.), in the form of a lyophilized formulation or an aqueous
in parﬁgt't}{l'&%pté&%mﬁhﬁ Gt'i.tet‘i'dt&aé &ﬁt&@@@%%ﬁtﬁs ttaeﬁcg?tamhﬁeﬁ ag@ Ba,/IPEO
nontoxic (o reci at the dosages fancentratigns employe Jent
DMJ farielgech lrﬁ“(‘e:'rsa Ose Ephosphate. S?:ltta[gltg and other org aenﬁr:1 acids; Htftaren

antibo ERAEAALS" WW@H@&&W BCRfghel fﬁ@fﬂt&ﬁtﬂéﬁf&@&t@ﬁr@& conjugare.
As se5oh 88 Betades Jidinrngbenzy 2z mgighiuon chiaide béiexesnetbrohiothat of
trastu%}t%'%&eﬂml%%MBSGRL%% AenzetheritphieridesRbensriasHb oM

benzyl alcohol; alkyl parabens such a ylpr;Propyl paraben;
Where@étgéﬁgfls s%?%ftﬁ%)ll e&% s(%hWlth traStIl,1 %rllgt}gnol and m- cresol); low

L.;.Alﬁ TR Sidts

s) polypeptides; proteins,

Suqhe%tﬁﬁmlmr@ bbtrjﬂga;egelaﬂmfohd imvautivoglabdimini ydraidhikicy route appropriate
to theRONMET H GRS, pﬂl&\tﬁ&'%t@t&@ﬁ@%%ﬂtmta@tﬁasu@tms i@Veingon25

b Zﬂlmammtera asquragmeveltllg%tsld;lrt]redegr% mn %’th%ra ngle d rap(:)SaCCI‘]a”d(:"S
subey %%’EEH‘éna“es an Boh

er car ates mcu UCOSG mannose, or

Slabeidls Saty fOS0ch as EDTA; sugars such as sucrose,
mamaﬁ@dpeﬁtebla‘haﬁmmrosmbuheiarsatbﬁnmﬁngdcmﬂmgms@%mé@%mutmﬂ are

typlczm§Eépg%qfa@ﬁ%t@aﬁhd%ﬂngfm@m COMREXesenaR N MNN0r ARiGion with a
P arn?é}lrﬁ%ja ntasccséut(::i aS enteral y 1c|YI da i URO Ndc%asge'\{'nj%’ct%i’éﬁrmy'ﬂ‘%%éi? hrug

oph Ized anti-ErbB2 antibody formulations are

COHJ%@séﬁ%ahﬁtw@@?ﬂ}ﬂ%@ﬁre@?fﬁe‘s@l? RRESTPLrAte Wé‘Pé?HaBV‘C%mHy acceptable
diluefigfesanes cXchteactivespiiasm@ceutited's Ryroaientsahfgis ks 1880k Hiftagsijisd, Osol, A.
Ed.), A AUGEREIPSHIGHRIEPRIRGk{Rh Bxampkusiiaeacervation techniques or by

Inter!zgg Itaalap%l}{len?sr I%aa}tt‘lon for ex% agcﬁ%ta%xqus)%mgﬁmg%l%’gaﬁﬁn?sragﬁll?ﬁ@ages and

Iers CXCII%MSIII
microc sules and po methacylate) microcapsules, res

ecC
concat e B R 1 P bIB TR ST oo
incluitigrospbieres) mﬂ@a@nmnamssrmm@eﬁtleﬁest%ﬂn@/ﬁa?ﬂﬁéﬁﬁs@lé@?fé?‘?ﬁ@gﬂoﬂde;
hexaﬂl@ﬁﬁ@ﬁ%l@%%e@é&%ﬂﬁﬁmﬂimb%ﬁ@etﬂiﬁﬁﬁﬁﬁ&ﬂbiiﬂld?ﬁﬁﬂﬁlgﬁﬁ@l&r benzyl alcohol;

alkyl §U emnsr;1 s%ehjtlic mef éﬁ' %p I%§§y116a§hb§9 &Q&I:htg %940An0!':' (31%?9)01 3-pentanol; and m-

stained-release preparations may g ared uitable ex mples O%Ldlmm

cresaly, lywipelacPlaeud el hies e HP\E’T%‘? ?r?‘pp%ndesegb & miat ncéssf%r S
gelathy drophoioid oy abiainlmgethakBOON P Ak ers BRI &G inelycine.
gluta%&h@s@ﬁdgﬁféﬂﬁlﬁﬁh& Gedilng, o Iyshiepoapsitesidisxdmplesids, and other carbohydrates

inclu§usﬁf% Iurcl: 93 rx%a%%%@ QP@&MSS &HQIL%E éé@n@@lbéﬁ%&%@fﬂ%@%%lﬁr(& ls&X&AE) Rifhmitol,

thyl-meth late) Icohol tides 86
e SO e Bt S o SR PODACISER e
and/dr-gloriamivisusfarthmnehdpan FMEEERTNH ALIRGNHAte OWM’@@%FO%E@ (PEG). F"r example,
lyopﬁtﬁythea'ﬂﬁw B68ialeraieghosalledaciiedas @ bymiso @ eigresyolyongtisted herein by
such as the LUPRON DEPOT™ (injectable microspheres composed of
“factic acid- -glycolic acid copolymer and leuprolide acetate

R R L e
by caimisistretionmust tyénstdaiiel mmlmtmamy@mmﬁ%é@eweﬁﬁv&ﬁew el
mlcrmﬁﬁéﬁ%@ SLepis fﬁéﬁﬁ}ﬁﬁbﬁh@ﬂh@)&ﬂ%oéﬁhﬂeﬁ@fé@dbﬂﬂﬂﬂiﬂ nelutiel thasdelivery systems
dor SAIARSIRLINE (ALeAOIG AR RO (RNRS n;t;taepat%@i@ytatl BB orin

convenlgntf)yml‘::) resented In unit dosage form and maXZrP 40‘51‘6% 5’}’ Osol, A,
macrgpRIUY PR SHRBHTEIANGE R AR (R R O ARSI SRRl e s shd ™ O%°
Ed. fosdulations generally are found in Remington's Pharmaceutical 10

ScigpassciMack:RHplshing fa helpapiadd, RAIbISEEmpRetiTedsindudedhaeparations
et RS BUNGINCHINO 2390 RPNIAEH BN INUBUENL G Gt Haricos are in

LB S A more accessoréﬁlngredlents In geperal the .
the £ AT FARSA & BT 0F IR B PRI W&?ﬁi?lﬁnnmlﬁasel irices inclu

polyasssdigtiogetéactivelnprefidndraithyl- -methacrylate), or poly(vinyl alcohol)), polylactides

refer
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liquid carriers or finely divided solid carriers or both, and then, if

necessary, shaping the product. Aqueous suspensions of the invention
WQaMeB4hE8 active materials in admixture with excipients 15 REGEbI2H85/034353

the manufacture of aqueous suspensions. Such excipients include a

(US 3%@%?&% 98 QF’LS-gHGQrﬁ\é aﬁgqﬂd%ﬁﬂfep&wm%ﬁhﬁélﬁﬁﬁ,Url@ﬁﬁegradable ethylene-vinyl
croscarmellose, povidone, methylcelluloshe, W%%%ﬁ%x%&%%se,
acetat Rt T JIRUR &S HBRRANS AL FORAIBAES YihitaGacanth and gum atacia,
microghetedispersiigiroiettidgacpntsiduehr weerephitratide sciafihgnd poly-D-()-3-
nydrof}/d@SRbatige (e.g., lecithin), a condensation product of an alkylene oxide
Wi affrantlt at%cr:lls o(gé_grs'eﬁ) ?J}’%X%QXA%HS:%@@B%I&&%&Q@Q@H&@H%Ad@lmé{ﬁﬁplished

of e ﬁy ene oxide with a long chain aliphatic 20 alcohol (e.g.,
by filtrrsprabehetrREB I BEAREa condensation product of ethylene oxide
withhafpantiel@sterudetived it frfdrfosediranerarkexies) TaRRs dHigdoraigatons
may cleyﬁéM@w&%&&eﬁb ﬁﬁﬂﬂd&@g&l@lﬁh&tﬁ)mﬂﬁ papeally syspenrsionatsayel] known in
the art‘:lr;l ({i@hc%qg'l n'[gcgl%lgd’egnagﬁ%opﬂl%%ﬁ{)\ﬁégyn%ﬁal%“&g @&@EhWepz'fn@ﬁp{ OBYhrmaceutical

roxy-benzoate: orééa or more coloring &%%tts’ one.or. more flavonna%on the

Scienggs Vitek AHBligHRE &P B AL IThY L EHIE EG i APl Groge or o
activeSagetianivi® 5 trerishahiviecastifvas eesrpppaRtisnseswnNmredisay Ja grperbthe
formI@EPRESpRiakie uniaciable MepaiRioNHYRl ias assterte injectablegredient with
£94LQus or OleaginOUSSUSRANS IO, TRIHSHSARESIAN May:hedoppulated
according to'the known art using thos% sutl.tabletgrliggt?rsa@n% or wetting, ..o
ag ATERNBEREN Al FYRHYWHiEH &I bt mentidned above. The
suitatgtdvil dimjentableeriaenraionsPrenPeis Supea HieRfa TP de tBReaaiARA G S uch 83
sodinBUSRBREHRM A NGR; tsarpaieatpsealynaccahirbiel dituadtoysopyenttisirsHuose,
sodiurar‘lsalair?;géu B‘?Wﬂ}iﬁfg%@Q,%ﬂh%a%&ﬁ@x%ﬁ%@r@&@ei&{%@Hi?&ﬁh@@&%ﬂ@ agents such
Am%ng the ‘acceptable vehicles and sol ents that may. p% am loyed are, fatty
as a ngjupelly QIR RORIARTE Shr RSO ’i%csoé%ffﬁsr?\l%wé?l e So uno%? In addition,
acid steritehpedholtseayeonvendonsinp Bl piofetisHiesifkatory chain aliphatc
alcohSHERE REliRGeraaRjLERoEehis pUKpasEadmypbidrddixtlait iy tith a partial ester
derivgﬂgm X?Q#qu ?ﬂ@g ﬁéﬁ%ﬁﬂ %lﬁ/ﬁi@@@?ﬁf@lﬁb@%ﬂ&kﬁ%ﬁﬂdﬂ’dﬂ%aﬁ?@he aqueous
acids such as oleic acid may likewise be used in the prepar, n
SoPSELBIEE T ANBUNPOT A T odhont il o T L e one o
moretfydoring g a8 ﬂamﬁﬂﬁ’ﬁdE%aéeéi%r’gﬁo‘??%%rﬁéﬁefb?ﬁ?%\?ﬁ@}&@mh as Sucrose ot
saccldggpending upon the host treated and the particular mode of
_ad Gl %h@&ﬁ%ﬁ %o%mﬁll%’d@@ﬁgh'ﬁﬁ)bﬁ§&wﬂﬂﬂ sntengeddettable preparation, such
Int'raven(t)%fe Iamzl%glonr 0 Q%i%ol?stsai{g] &5915'91 q}PllCS) LSJIES @E%ignc_) Qagge%mglaégg&%rdmg to the
as a SHIIREIKP SRt GTSolutio in order that infusion of a sujtable o ed
Kok BB ABBRI BOOTHEHTE SE bR - PORBREABAY MEhBRCfS} mentone
abovpalenteiklisieminigtrationdnchycksalbpretuls and ndn salytieroususpenfien in a non-toxic
paredgé‘mi%ep%%lgm%m?ﬂ? Wﬂ&k&] gﬁlﬁ%%l&mrﬁﬂﬁ;pﬂﬁ@%oh;ﬂﬁﬁfﬁiﬁred as a lyophilized
acteriostats and solutes which render S ion and
e e U R e
isotopéscipfisht PR ERESts A AR SHEf S Loty SRR E R Ty e
or supeltide Seisperfinbiagents andlhitiedinigragdnempitisd inglidirg pynthetic mono- or
digl}@gfﬁgg 'ﬁiﬁ@@ﬂ@n@fa%%ﬁd@ she E@B@l_éﬂi@ﬁl ars d&sﬁaa@e@due the fryphialipsist dijectables.
den”lall}éfl ratlonq O%Qc:tt?v% éﬂrté 195%@%5{%%9J@B& &Hﬂﬁ@l galfl%r%;ﬁérial to produce a single

administration may bé prepared as discrete units such as gapsules,
dosagesforre i by AasiEs Sag el EhATHE 2op ARG BYRARIREE RIS Ght &P%érai{ﬁc. or
exampeafoedationsian ayhi plackagedors whitidosey oprain frangewdrieiplbis of the
activfolglgéﬂmtpdgr ﬁglﬁlﬁg' o@mﬂﬁbﬂ%?‘(ﬁl&gtﬂi@iﬁuﬁ&dom&&e%@r@ﬁ% U2 #rate of about 30

freéze-dried (Iyophilized) condition requiring only the addition of the
mLA e efiGuid carrier, for example water, for injection immediately priorto. . . .

useEExuatine sairbis faripieatie SBRIHEHE ARt APErIS BN P Pra e injection
solufiRBwsiarienonsiarmigramnile b tabletssofsthel kihtepréidotsierile formulation

described. Preferred unit dosage formulations are those containing a daily

dose or unit daily sub-dose, as 87
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herein above recited, or an appropriate fraction thereof, of the active

ingredient. The invention further provides veterinary compositions
WQaMpAdiAss at least one active ingredient as above defined tdYSkHE2MNTH 353

veterinary carrier therefore. Veterinary carriers are materials useful for the

1sotome WRORE b%o%%mﬁ@ '&E@JH@Q rgaf?)&qnaﬂpﬂﬁ'&ﬂs@mjnmﬁ%@@@ olilieligtpeh@6ns which may

gaseous materials WhICh are otherwise 15 inert or acceptable in the

‘“d”d?/é't%’ﬁllﬂi?% B AR AN BB with the active ingredient. These
vetdtiouzhyorecrpioisitioins ahRig e RrpiriStare BiRSTRErS IR MR g aration
in the SRYrGHh%RBSHRMIORbIANTIBAENRREIGNGON BRI & discrete units such as
capsul RCI%A;I;MoIrENb-l]-e‘QI‘s LI 9&%%&%@%@?%%%&@%&@@ conjugates
f/i CQ,]S of the present invention may be use R trear;[tvlqergogs Qx§%a§%§aﬁﬁ
didOrdarayiatgns IR e PaFIseY By I Vi eNn resé?ocﬁ of & tumor antigen.
ampoFesandpialy 2aZ0Tep heliphing ﬁW@ﬂB’FGI ﬁé?@&lbée@l%‘iﬂ‘li‘é‘?%rﬁ%lﬂﬁgeobléﬁl?ﬁ Adgiion of
the staBligRaniimprsxiekenia aaddyiphoichaniakiynaiocie sscOthersrvehgels injection

SOlutl(Ql%lélr nl%l e 1g‘1l1’s %%'{)P?M}@c{ M@Q@ jﬁrsgmqlé%d%@ﬁ@mﬁ@alﬂ previously

|a stromal, blastocoelic, |q mmatglor angjogeni Crum{jdaﬂy Sub dose, as
desc“ﬁ?ﬂnﬁﬁ%ﬁ‘i(‘}mﬁ?@ﬁﬁéﬁr@%ﬂ et & ADC compounds
herelrwhwhrmdd@mﬁem?rlﬂ%ﬁa?ﬁﬂﬂém%ﬁéféhéﬁ‘dlﬁe‘ﬂgff’&é“@& assays can be
furiemiastachinntdpondessiatdighenppiivatesnandnbarivan olirchletiatedient as
above}a%yg@no%lém&%u fials.e a&i‘i‘é'&&%6125\%{3}1}%%@&&@@919@&&6@!&&&5%%
ee lcac%ﬁ)f the anti-H En ObCI '?%' I‘lut1| Orcrj%sgo%err% erle:l- I\\»ng{&),l"nlgre otherwise
PUTPOSE TS %%?%9@%3&%?%59 ast%tlc% ast cancers that had

inert qraeppalleiRtba NI EATY- ﬁﬁﬁ@é?aftwé BV IR AT PRy BRI JE TP Y

compbdid8@)mby Glinafineatkdidddaiddralfer thricedthdadaniay oewesigned to

ANTI%@%{}@@@@@@&@ FRARGHERBPMbIinations with known therapeutic
imens, such a dlatl na dl{or cnergo nv. KON a
‘rﬁ&ﬂﬁ’&" "étﬁ |ca§ﬁ(§/%rn O%tr C %{1 nts. @B%%)r%ra%@#lge dlseasr,rclaal yolFe wsecto

treat We&eb@ tieatets i%gaCHVﬁ%?B%EﬂuPér‘a‘ﬁe‘é‘”a@éeé%“ BT ALy Exemplary
condifxamplgsplotancet tbeétséatedt haveirvinelimentmasdastihinddyophoid
mali gﬁ%&@omﬁerb{mfﬁGQﬁ@@rOMﬁgﬁf%ﬁroﬁﬁﬁp(H%athélﬁldlc{eg—lklﬂmw, akdyopabo)dpithelial,

strommabl{ s?oacge {c? Sl r(r)nrxg artICUIaIéIg%(aan Jlééf&hl&%ﬁgﬁﬁtmm% dlsorders
§h mous cell cancer (e P ellal squamous cell canc

n
lnc'lﬂﬁ IﬁB%FﬁQﬁ%‘é‘l‘F mﬁgh 1fﬁ:8ﬁn tgﬁfgﬂx@éﬁlcfﬂﬂbagaﬁ%?e{;aseg agays can e further
testechil @nmeakainamighof thsdengdmansnclning triztsa Fimemtinsfatival f7g be dpeErd
ami@fihe 3BReriRReLm: RRRACS 1t SANBER2GASHID I SOMACHRRIRRIING in

patlerlltsdurﬂlqu%aStrmg%gs%&@aﬁlle A0GE E&%ﬁﬁ?ﬂ'&a%?@&x%@l@%ﬁ@%ﬁor anti-cancer
cervical cancer, ovarian cancer, liver cancer ?ﬁ ?igl%g{ﬁ‘laF %m(ﬁSI ed to
Cla

therapy enEspRrifd R B B AL b AORP) et Wikdr” 73gf8re gancer. end
evaluare iesifie:caotinarhe, isaliveiny s e SRR OEpeRTanEs PSP TetEl %S&?f&é??n and/or
chen.‘a{ﬁé?£9§¢n9é10ﬁ§ﬁm\vswhlaleﬁ@ﬂﬁ%eﬂﬁymwoeamemmpmic carcinoma, anal

G BTG a mfaﬁc&g@&@@ﬁcﬁ& WWifr.
i i R ——

Exa“I'REFPf Cé%ﬁfé%gﬁfﬁaé'éﬁlléﬁrﬁﬁgﬁlﬂq&tbfﬁé“%’ﬁ@m’ﬁ & present mvention are
sarcoablentdlbikohtodenanidenstietiscEs Mete s EelyBP eGsk ﬁ?ﬁcﬁ‘istlﬁélud“'
squaﬁ@ﬁk‘@ﬁv %ﬂé&@(&%@ﬁﬂﬁﬁﬁﬁ@ﬁﬁﬁ@gﬂ&ﬂttﬁrﬂﬁsﬂyﬁg arecaimaildblestaliered lung cancer, non-
smal mp g%%tfj t1’1%(:2ar QSR o M%Q&MX&%M tlllé@ng Q}n&lﬁ'&ghe

Dako) Pan-afin embeddlegl tlssagt(re 1sn(teeg ons roma oosc
Peﬂtt’ﬂ?ﬁ@rW%ﬁ%&%ﬁbﬁ@&%ﬁ%’?ﬁ?% BN SANG Accorded a ErbB2
cancft @liiastaini ngivte critsy. o tsipmcars§o FF@W@@%?@@%@%‘% iR breaSt cancer,

coloppa%@&\/ ?thrcaﬂémr&%aﬁé&l&ﬂ gnd nbservededtindessitoan, i3 argfitanthorrcinoma,
kldneﬁ or I’ena?ogl?ce]r';g)ré%tf g %M\B?J&%BIIEI)QJ’@%EHMa@@MBQIﬁ ‘Eheatleﬁi@%ma
0 O

tumor cells, the cells are only stained in part of
penilhesicinpsin3FAIFE; as§E%5’ré“§¥ec5Wl§5‘k to moderate complete membrane
staining is observed in more than 10% of the tumor cells; Score 3+, a

moderate to strong complete membrane staining is observed in more than
10% of the tumor cells. 88
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10 Those tumors with O or 1+ scores for ErbB2 overexpression

assessment may be characterized as not overexpressing ErbB2, whereas
W@t +irs with 2+ or 3+ scores may be characterized as PCT/US2005/034353

overexpressing ErbB2. Alternatively, or additionally, FISH assays such as

the[‘ NJ: %BM %o%%@@fﬁg&préﬁ@cgfs RAH kY IR DT Mk psisnt lh)entiay are able

to bmg gfé%:%ﬁ%gﬁ%%&é%g%%lgﬁ%(? é)xgrrga%m Srtng ggggdvglfllml(s) {1112{%%‘%? c’ﬁ’ro é‘l%stlc assays

overexpressmn In the tumor.
are avAilattirimnneTtistmes EibB WHRPKBFSSRDTL BPVRH LY HEy BE BEeiR

HERGEPANBENDIRE) UER ik eribadial agic: distradtsn{suchoabiofoy mxabaphbjected to the THC
assay ang%po%lgada %FB@QH!)?’OU%Q&E%Q&rﬁyﬂqm@!zﬁ&l SIIRARI 3yl U%ta‘iﬁlﬁglﬁ&)served or
lupus nephritis, poly o |t|s/cgg£ gorpeyosmts LoaYs o%ga% 8 mbrane
memh&?ﬂ‘? ?Sﬂ‘b‘g%ﬁd’lli’ﬁ?a'eéldﬁﬁé @an] (’firorthnéloan psoriatic arh I’I'[Iss%,p
stalmmmmwlltrsma@ﬁbmlﬂ%r?étb%@t?éiﬁﬁ@@tthra‘feéﬁ aivRy et Re T Sl ipgembrane;
Scoref@r, 2Qv@xaminiesrinflampratormbawealdiseasesdecd ip woerttiv é0gobfibeangor cells;

Scoreg rohpsidise %%ﬂ)m?%%ﬁ%@ HReWARULisiANE cREFse %I@%ﬂﬂ@% of the tumor cells.
aufmmmune hepatitis pnm ry bI|Ia£¥ cslrrh‘%lnssgg err!mna Lsclero: e”%d 25 1ot
Those-WBYER YL Sl Eﬁ%fcfmd%ease vaScuitis (suc or example,

overepiSeiBRiatesek wbea SO BTG Ch Eﬁ‘@j%‘ﬁ%&"%%%ﬂ ffi7d as overexpressing
ErbBY¥YVegener's granulomatosis, and polyarteriitis), autoimmune neurological

dlsgfdr%';i \(éy Co@ ?dﬁitf&lral%x%@ﬁlgs’sa% lsllllgfplg tﬁglﬁfﬁ@ﬁﬂwgﬁﬁ'@ Ariz.) or

myoclonus syndrome, myasthenia gravis, neuromy I|t|s %pé(f%mmomssueto

PAT]@WW&” y5is, Hldande RTiaHES ‘iﬂgaé]ﬁsf@‘egﬁja toimmune
deterfaokyie exepaihieg) pfémwm%ﬁl@.}ﬁ thatnfer example,
glom@amraﬁaomu&s GPRAPREIIISE syshomenand Bergeratdiseasm)le

rheurrafeyt ers%suc tOI ng911'18 rdﬁe@néé%gtﬁﬁlsfgfo%ﬁwl%rmE@ébﬁerma lupus
urti Hives, pemp svul aris, bullous pem hlglmd 1%naqlé:u}t1 ?1911 >4 antibody
such Rﬁﬁ&g @}‘;/{Hé’ﬁf%gﬂ%)p Eilsi] f@ﬁf’g&p&%‘ﬁsc@ R P

synditinerakigeytopeni wmmmmimwmmﬁw I}M?b@}?grders (such as, for
exan@ﬁsinﬂﬁﬁlﬁwﬁm\w HMdhces aNEl, autpimaudies AenOpdyiic dyeesr)) ajfoimmune gastritis and

permgitoqg g?lf“?r%g r%%é%mr%gny Meplg ﬁis%¥ﬂmﬂgﬁ Qﬁﬁ&éﬂ%ﬂlﬁﬁ%&&&éh@&a&gﬂg and celiac

e, Inner ear disease and.hearin 8 ?t Celtu%m Iéﬁ eStrauss vasculitis,
dlseaﬁ?éyﬁ%](% Yo BN PSS TS S e Shdocnne
Wegms@r@terslc(mhsa@dfmlwammbauma@éﬁemat@@%hﬁéwﬁ?fﬁfﬂ@*m%é&%émple
mun@wdalassmwmslapa@damud ighetes melitusid DD pedaidisditisoplise Fgekinson’s

disease, %laﬁl%gr]’gn&'l Qgséhﬂgégtgﬁ%ﬁ%epéﬁlrgm LRYES rdiseasaianddiyiQigditishinple,
a‘l\/lore preferred such dlseases incl le, for.exan au%lﬁlﬂn‘?um etr%go%&rg&r ders
glomﬁ’f&l&f‘&?ﬁﬂé‘%&&?&piﬁW&%s’é{‘sé%“é?a?e SRS ﬁ[? bus, multiple sclerosis, 3

(suclSjpgrengmplmreis, @WW@sh’d%e%fé’th\\'ﬂlgﬁérﬁ}k‘,]i?jlﬁé’%?ﬂ’@}ﬁ‘?ﬁl o culancous
wpudRyy@iditissand-glomeiuinnephriish ko fdheqpevehbonh oy tainperptisf thrombotic
thro db%gﬂé Gnfh FOR: ﬁgﬁsﬁgﬁﬁgﬁrﬂfrﬁ R %l\’ﬂfﬂuﬂ@%ﬁﬁj}@ﬁaﬂaﬁlﬁy&ﬂleﬁfscleroms

Isease to be treated, as ne above the severt chee
uvelmsaélgg@nwﬁé)ﬁ?g})% 15€ases i'asrS Or € Qng 9&?% Rfssq"g hcet's

S ST B
emol aami |stere or reventlve or

dlsemRamu@.espm@@seggmwm%F&ﬁ&?lftﬂ@fﬁ&ﬂm@e&iﬁ?ﬁdﬁr%&‘f&ﬁf -ffprample.
diabéBS PSR iR ihaaatibems sanchihewlisdeptidenofithacatbetitingINysididdison’s disease,

and aubo?nmghg%y%l@d%%@@yé QSI;S@%EQQ é‘rQ {9y¥361@®ti%r§b&féﬁm}ﬂﬁﬁyﬁﬁ include,

{ d h
S AT LR VISR oAt

SJog@e&smmw;r@fem@l@@iﬁléﬁ?lénpﬁﬁma%&ﬁ%@%@a@é“f’o% YBFTHIRS ﬁBn
to the papiemniwhethesnfor exdisapiethbyppriproreriorecsé pardle will depend on the type

of dggng IQ}%@&L@&%S%%B%&%UES%&@%H%o&sgy)@tﬁ@hﬁ@ﬂé’ dﬂ&@@ﬁ?ﬂﬂ@h’bule is
range from about to m or mo nd an
e
resppatiénihesititry. rad e @ﬁ%@af’bﬂf ?&e@laﬁblﬂ}ﬁlf@%ﬁ(@%ﬁcb]ﬁmt Lygﬁiﬂnmstered
to thE@ﬁtf&Pﬁ%‘i@d@Qm istration siouvenserchapading or tengerdeperitinttisriisease,

the condition, the treatment is sustained until a desired suppression of
disease symptoms occurs. An exemplgfty dosing regimen comprises
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administering an initial loading dose of about 4 mg/kg, followed by a

weekly maintenance dose of about 2 mg/kg of an anti-ErbB2 antibody.
W@ dddi8ge regimens may be useful. The progress of this tRETARS2HFB4353

easily monitored by conventional techniques and assays. COMBINATION

about -]rélo B'?(\)Fi A ”et Ib%qy2g n!ijggk 0&%9@&@14&@9%1@3]@%&@!@ @HQ@eq&@ydpﬁnstratlon to

in a p afmaceutical combination formulation, or qOS Ng. ¢ sion A

the Pa%@lm@?ﬁhars TR BRI SF AR SRS SLRBHE 388rﬁsip%u¥1cf) fiaving ‘anti-

typicaCadg@bfepestieanF fesetand e polHidnefee phlarﬁ?aeeuﬁ@althe factors

mentiGRARINALIAR éQJM@QaQJ S03hagd soimenskapretaraiely ib@ashe range of about 0.1 to
comp Iementan¥ actlﬁntles to the ADC of the combination such that they do

about 1 mefke SF LA T AEE "each other. The second compound may be a

ch@n@ﬂ?@rﬁg@ﬂﬂ@%@m Othbdé@éﬁ{O&?foﬁ?ﬁ?dﬁﬁ)%fﬁ ﬁ?ﬁ%ﬂ%’} the treatment is

sustaik@eitil aatkirarnanatiagehtisamdionoend @pu@tégtantm@am}dqqq@gmyq@g efr@prises

admm‘?’&&ﬁ’@lynQﬂﬁﬁﬁd@gdﬂé;m%m &;Hg/ﬁignféum&?% AR1efTaskivaaioe Hde of about 2
urpose intende rmaceutical composition.contain

mg/ k%ﬁeaﬁﬁmhven ik m"éi-‘f agﬂw (%Saée retﬁg}realfaeS%I%aﬁyefe%feqét%{velgggr%%%ﬁ? og Iflfapy *

easﬂyeh@‘fﬂﬁﬁé}’a%‘@ﬂﬁoaﬁéﬁﬂ@ﬁ% @€ #¥Bulin- forming inhibitor, a

coMiupersmNamEBrARNibitor, or a DNA binder. Other therapeutic regimens may

be&@m@%ﬂdwghom admm%m@a%mamy@aaaem@ma JReRtifiedcn
,accordance with t

IS.Invention. The co |p@[1 &%rw %6&4 ]
P b 0 und having anti
comb A TR R L STt AN LS oF Seque ?F J&}%

neous or sequentla reg imen,

cocearTorBi SRy AL BTSSP REAET RIATRRP T e
prefelahDy @aR BoaglimiristraticivicT habe dBikshl acmbinisuatish die el not advefsely affect
cach G@@dministration, using separate formulations or a single pharmaceutical

for”L“'a“OrE‘ and consecytive, '&L?E&Fé%gem @ﬁ@{%&l%ga{p wt&rengmwth inhibitory
pre ra?)clcy’/

ereis aftl e erlo hile both (or all) activ

agen%ﬁmumﬁeméwl’éﬁéﬁw%?&&@ﬁ% VIR "“1?? %fn &"EHRBS 9 SC“‘ ”i“’mbma“"“ o
amoureatmentiftivaforXBEumvelintdie émhmwa@mmas&tmwfaawg an ADC of the
mverﬂml%y'gﬁlg }ﬁ@e{ﬁl%@ﬁtf@ﬂiyhﬁé&me anshanreahdmoteahamciterapkatictubulin-

fomnn t %{owgsho Ilnrépésbltoh%lag QQSDW&MQAQQ 30 coadministration of
a.fs of dif hei

erent chemotherapeutic a ehnts Chern}otheragelljctégce ents
mcFBfH@ e L o R R o (e R tdto&‘é1 axen and/orant racygf%]

identéfintibicticaddre pithatio i emtodoBhagoserrssiotdberany JershPecH Ripis et At taneous

or se@%ﬁhtﬁémwrbmse@haﬁﬁmﬂm@mmmﬁemmwmmwd in two or more

admmlsﬁg{lm ?n eﬁ‘%e ORI Mmmsmgoﬁ ﬂUﬁQePEQﬁiﬁﬂﬁﬂu&f%ﬁﬁg @é@ﬁt@@rﬁiﬁ)ﬁl&ﬁ ora

ors ch chemothera Iso des b d
Smng%WfE@’*’“t‘f@é%‘l}i’élanoﬂnaffl CIf'31(3,sf’r°y \/W ‘é%n‘}?s Crl|nse Igr?ﬁrm%rgm e@r%y there is
a timd e Giknzjhtier eammwﬁraﬂtaﬁwﬁmﬁsﬁ%ﬂ%ﬂ%ﬂmwﬁs an

antiresis egeniEampadne Buch aas Bmoxifer hancamhirgratyesiwtine of ge Angeancer

a englg"ilr[:tl Q%&%n%lgzﬁdeo]n@ %%))reoghgﬂoﬁ\%p@ﬁl@rﬁ)gg@ &Wﬁﬁ%%d@enﬂ including

osages known for such molecules. Where the cance L9 b%tgel ﬁg 1S1ud
Coadﬁ‘&i?ﬁ%rh%‘ figepiy b EERTSromse ‘“a‘%%%% ay C(?fe?/r?ggs have%eeh ude taxanes

(suclseigubletteonddentisd wﬂéﬂrtﬁ@ﬁawlaﬁdn%mhé’%%ﬁ%w B‘é’c‘éﬂ%‘@ss"hedubs for such
cherl¥@ENQASic Ndapandenisdh e At (andoptonalbisthetiay erdsdasrosd eiically
by the%ﬁ%igg ’E@;%Q&P@g&ﬂ&lﬁ@tﬁ%%t&bmg PRURRL f&%m&%ﬁﬂl@ﬁgj‘f&ﬁ&btﬁsﬁf&ﬁd in

coadminister a cardiop o.preven ocardia
“CheRRUFSTARYIBH V68 WS 22556%? g@%’ lé%ﬁ %q%gg’%%%%as’somated with

the The/d)y ey errerahirebréhcanakiresntenther peRramt o At GFpghrgmpound such
as tabHORVR; tm{ﬂpﬁugéhteﬁeglmeﬁaib&pmmaﬂiﬁ AYPE 5 ubjecttichtdressrgied|as flutamide, in
dosa gn },’é}n ?orggglllqgglgc%llﬁ WQ&@Q{@EHQEbééﬁaylsﬁwm&axﬂwscﬁa&anye patient

5? e above coadministered agents re thosedp se}r;tl% it erebec%Pngs’H@%&@
male“\‘/’\?’é‘?‘éﬂ'&ﬁ‘é@ PSR RERDIR AL ARERA ST ABY) of the newly identified agent.
independenthiar AREfndlvetapdindagents aeda%#@éﬂ?ﬁféwfénay be Adminisiered f

may be beneficial to also coadminister a cardioprotectant (to prevent or reduce myocardial dysfunction

e patient. It
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The combination therapy may provide "synergy" and prove "synergistic",
I.e. the effect achieved when the active ingredients used together is
WQRe8GA3 ¥ the sum of the effects that results from using theP€HRIOHEES3S3
separately. A synergistic effect may be attained when the active
assomat&ir %ﬂiﬂﬂﬁh@!&yf@ & $P%M|%Qn@ﬁg tmgﬁtﬁ{%@&d@ lives&fe therapeutic

simultaneously in a co bined, un it dosage formulation. (2).deliver y 10
regimes, A PATEH BRI RS AT A2 4k C§ra e oﬁ%qu é‘ﬁgﬁgfﬁ)r {)3 B%/jlgté%g’ ot %)P
re§ireble dashesn fammm@aeu AbosREPRimIBI A PARYS A PRERTSERIRRSCERI Py be
lowerREdadiaime dowbias thecs ginpatyh dSiare agidinisiet ege wradbdither g motherapeutic agents
or tre%m%gntlally, e.g. by different injections in separate syringes. In general,
urin alternatloE therapg an. e ectl\(/ye do a[%e of eacpsuactlve %??9 elleved
is AARGITEIRIEY LEHRERALI Y. SEFERY AWHeveas th com |nat|on therapy

when gffactivei iy of st ineFedRd g}ﬁ@@fé’f*ﬁgf&ﬁ& darrrHtdrag sine the
compmgettb@ami@ywbea;ﬁe@mﬁetesy THEAN HBODXDRUGCONIYGATERmulated

and oA mstggm& Wi%@&@%ﬁ%@&x&y mﬁmﬁmlﬁ%@@fbﬁﬂ@M@oﬂqﬁﬁmu&ed by
products of the ADC cq rIEqunds dea

arat 0 ations; or §EI bSe()(Ijllp&E%II'r‘llé to th e\g?l(t éllsvléjl%g m
alter“ﬁ%‘a?fdf‘spé’iae%ﬁvgf’ A% GRobidls Bvdrthe prior art-auch ucts ma
eGSO EX G AT A rER TP SO BIFRER verd
sequeRsiayificatoniferaynjationcle sypage, ssmtbdh ehlikecof, theimoitinmter ddrapy, an
effec&\%ry&gé'éqg eé%i?%&?dé adde 1&%\{%{!&?&%&’4&1&9&@\{6' s%ﬂﬂl? Qvhkreld YiQUSbination

compounds rod by a process com rlsmgmcoqta%t agompound of
ther"“’fP‘n’|§ ﬁ‘i?eﬁﬂ%sr%%/vs tzflvor(r){arr%’ﬁ%3t‘(')erm Beriod of time su |C|eghet to'yield a

A V s typically are identified by
prepmmg& ﬁammlabe«tl@d aﬁfaﬂgs ihd¢Btion BeithAD @vo adrtislistaridrgtitof the ADC

comp%mm@u){dl Hei%lg ngg@%m&gqg@p(gdgct%%@n@@lth}mm%ﬁﬁe%fﬂw lﬂg()r'fﬁtaﬂuch
prOdlZCLr%fr%al a5t asxle% IBOUSEé g(ucllgtleoari Fr)(le cglo%n fd¥cbl srlstoaumcﬁagm@l‘l:?t\éﬂﬁgauon enzymatic

|trn°er orm out 30 25 seconds to

olism to oceur typ
cleavagy et g s Pfeba At R ebrRAERSISh 6?6?{6‘8%{#8%‘&%“8?. HEE3 88 B
unobGhe cdiptogisptsampes. pfﬁmseoppgdug:tgMI%«WM@ﬁtlgmé@QH@ywnh a
mamglﬁ?cfjlﬁl%l#féc{@h%@ff%&@ @Wﬁa@ﬁﬂ@gﬁ@@ﬁﬁﬂb@&es capable of
Inding epitopes surviving In the apolit e ojife s (‘gyf
TR i RS A PR 1“%“ R M Ao
admlmniatyslg prnerferiiy b sl yaitls SrriemBSHEd Y dael ﬂ%‘%%fﬁﬁé‘ Wé[vh%‘ch as rat,
mouOEWRANN alodkg setabe sy siigsiwedldfovnrtddirose sidiied pivatieabout 30
secofls toT%%&JQQ \égé%glgt c%qg UGESerSR QBQUQQ Bt hRYudE SRRy isie1 i Gamples.

In vivo, are useful in tlca or therape fic dosin of.t o
e T
bmdmemH@Dssrwwaamﬁeﬁr@ma&n@‘mww&l‘iﬁ%’ﬁ%ﬁﬁ aw%‘fféliﬁé‘%’ﬁ& oaggral
fashiah thosjesInayme dakeied dyssughethedcysiessethichwitsiadion iclid sgne way as

- s'.- Tas
O

. conve 'M%%?&%QMMB%}H{Q{MWP%M {igegrivgaubsisate Mmeieliessiddproducts, so long

chemiluminesce ce trl gerin rate mo |et|es n S 2 .
as thayeztga&%ﬁt}rggéis und m o areq.lseli’]ut? a nos asgx v3 %r é%rap Bti caﬁl)q 9};“3?&1 ADC

forimaging exp eriments with fagnostic,
compsiya¢hrAdsdyisara, and therapeutlc applications. Generally, the labelled
LABCYSEMENEIBDDYeNAGENIIGEYHODS biomarker" or "probe”, is administered
by ipjection eBﬁgmg‘f{bf%eQEaéd{Qﬁ%méQ@ﬂj%}agaQﬂig@fgSﬁihy%@laﬁﬁllﬁdalﬂough the
cyst%oegﬁ}gbf?gh%t%??rﬁsmc?e nerrgal a ?e L{o umln enc’e gtlg%§ng SMA%OTQQS

robe IS detected over a time course and represented

chenbymamqmgemmr% ey DODBIRYSH AT T 8 AR AdRS s AR TS E S
expe@fﬁewwcﬁﬁﬁﬁbftuﬂﬁaim&mm@ m teimpentic epiatipne fttoeraliin the lkbdlesk cysteine

engIEQQE‘dJiﬁ‘t%H? 5 O hilna&OPE! nﬂ)ﬁﬁéﬂ aleaiRlssiieebylifpuctbs peatiomnt htRgestion to a

g RpHRRG & P o0, o S S S8 € UEE LB HAE Wl 1o

distribution of the probe is detected over a time course and represented by an image.
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container and a label or package insert on or associated with the
container. Suitable containers include, for 5 example, bottles, vials,
W tiHB448fister pack, etc. The containers may be formed froRCAVAHEY/ G353
materials such as glass or plastic. The container holds an antibody-drug
ARTIEPRIUSRIR R& - ORIPOSition which is effective for treating the condition
and ma have Stenl?t CC\?%?I Ort Q:qglg %(F‘magu?a DJ?C n%]tm%n@lﬁ}ﬁ? ga?e@ials
intPA TSt ELSHAEH age ora vial %avmg a stopper pierceable
usefulfyribelsrrrieiribbadisrdanieyiRedebteshaoddaie” aegaémlfrﬁﬂaneﬁaﬁwagwwes a
contaienddMbe] Thedrbelsepackageinsdivindicatesitiat $hicido papaisitiomdkyde, for

exam}H§ %gtt]req f\%}r%ﬁﬂ@& tﬂ%tgp&glltlgt@ afhe @&lﬁ%e%l»lﬁé} @@f@ﬁﬂﬁ@l’oﬂﬁ@ﬁﬂ&?%ﬁ‘ﬁatermls
or addltlona thhe agtlcleﬁ)]; nnaLr‘lf (c:)surgr fuartte &D%C}ma‘?r('%gt% E@H’Qﬁ‘g

such E(%ﬁl‘ﬁ‘flf’afSﬁﬁtameé(rzo&fm%ngm a‘pharmace utlcjaﬁ “acceptable buffer, such

effectys fyarsptirpSrtadiieteroran j‘é’dﬁéﬁ‘?‘lﬁWf—eﬂ”ﬁ% h%ﬁ‘é“Blﬁﬂl-f?r‘éod‘té‘ﬁ?ﬁﬂ‘an be an

intravE}i6\@ SERIEOI UiDGT anidl dextrseospititiencatiterinay/ifitndireminoligdepbreite). At least one

active %e (TS g&ﬁﬁ@'ﬁl&) framapeonnaeeiat %ﬂaé@ﬁgﬁmdﬁﬁmtmi e welipsition is used

r buffers d uents f|| ers, needles, and syrin $ E%gAMﬂEEé fact
for treé 28] 1tf—grepf?\rf(;)lclon 0 @lo%lnyﬁatg%r twe aBr nngiloFab- manu e

may fl@l@qﬂqg@@sﬁaﬁfa%@g\}@r@ | %ﬂlﬁrligé q@‘ﬁr@ﬁﬁréxggaggr acceptable guffer such as
bactefb@titic REE fon alieiiicl B WEI), phosphate-buffered saline, Ringer's solution and dextrose solution.
It mag(fu)ak%&qnay&e?btmﬁa{mg@ REQRIgpaBdb3Ainmectainesipminec s etal

. 2001) N%Jre Beleoﬁechndo ogy 2 20 19:379-382, Pierce Biotechnology, Inc.)
bu effjld%“ﬁ DI PSS temparatire. Excess biotin-PEO-maleimide was

removed from biotin-conjugated phage by repeated PEG precipitations
(3-4 times). Other commercially B¥aiMBIESotinylation reagents with
ﬁgqtr@ ilig:groeps ek atg.raaetivg with cysteine thiol groups may be

| MCC PE -lod cimide
us ollg% u%ﬁ%g (15 ePc é)IOUCle W cr)e 1%99%“‘\‘1% I%f@ gg@sg%%u!‘tg T%@qﬁldl id

an 10 |n tec

T
19:37088er BenaPBietsialosanyrbes for Viotinglationtebiferatio rixces é‘?ﬁm?ﬁﬁ’n@ﬁléﬁa‘lie was
remouwﬁ&ﬁ%ﬁgﬁf&ﬁgm{b@ﬁlaéé elecplaePrabescbligene3 @ Rnanddsignandscially
ava11ib?%ldtl?g%lorgﬁ% §ts w1tp elgctlr\l)phxlﬁc é QVth&QQQﬁ@le@m%lol groups may be

Assa¥ 0 BovmeLsCelgum alb (%?6% (Pierce
“SEdéPB‘B?“éﬁt’t‘é'é‘é?MFc\? &’Sﬁ’l é‘i"ﬁ(’(‘ﬁfﬁfﬁ‘i‘f TP Sreptian n’(fﬁ o]’roﬁn
Blotemmgemamm%ﬁem@mm@mmlwmm@sMaszevlmBiﬂbﬁﬁgﬁaﬁiﬂe OR).
OthePeaXm VR 8h e fin tiidSatbio imyladechiand motkhiciinlibeet reagents include
v ARREabYS ThiokabPhage (X10101abage particles) were incubated for
T Rour at roém temperature followed by incubation with horseradish
peroxidase (HRP) labeled secondary antibody (anti-M13 phagj coat
protein, pVIII protein antibody). Figure 8 illustrates the PH GHOR 92
WO 2006/034488 PBT/U82005/034353 Assay by a schemgli H

representgtion depicfing the bi dlng of Fab orHThloFab to HER2 (top) and
blotlnylat WﬁibFefg\mu 8 Jiehift (hasttonsy. \"/\/\\“ S

O

(@]
Biotin-PEO-maleimide

Example 2 - PHESEL ECTOR Assay
Bovine serum albumin (BSA), erbB2 extracellular domain (HER2) and streptavidin (100 pl of 2

ug/ml) were separately coated on Maxisorp 96 well plates. After blocking with 0.5% Tween-20 (in PBS),
biotinylated and non-biotinylated hu4D5Fabv8-ThioFab-Phage (2x1010 phage particles) were incubated for 1

hour at room temperature followed by incubation with horseradish peroxidase (HRP) labeled secondary

antibody (anti-M13 phage coat protein, pVIII protein antibody). Figure 8 illustrates the PHESELECTOR
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Standard HRP reaction was carried out and the absorbance was
measured at 450 nm. Thiol reactivity was measured by calculating the
WO0608td#%en OD450 for streptavidin/OD450 for HER2. A thiBIGBASANN/ 54353
value of 1 indicates complete biotinylation of the cysteine thiol. In the case
Assay%gr F@&Qﬁ%@ l@p@{éq{ﬁ%n H%‘Eﬁﬁhg %@H&«%Jw#@% @Qﬁ&@o&@ﬂ@)t&ﬁ&ﬂlﬁ&dnylawd

ollowed l:g)y incubation with HRP labeled goat polyclonal anti-Fab
Th‘OFé?]'t?Bga% BRI 3a - Expression and Purification of ThioFabs

ThisPdis Bhdteaskprassearispor MaTEabiPTRrsARes BeASFSH fpPagyof ! reactivity
was eS8 {Bas ehatddOR%)echDIY m&mgﬁa@mbmmm A thiol reactivity

272(16):10678- 84 The harv ted ceII twas resuspended in.
value ?6916'?[5??&615@‘3&‘?}%% REs II‘a o C<‘:/etﬁ1 fysis svaflg%eer orrr?geD (jftgé@sﬁé

measmmghhwﬁﬁwm%wm g fﬂlﬁ&%@slwwﬁw%ﬁw g Polyclonal

anti-FebaiBadrgraphy with protein G SEPHAROSETTM (Amersham). ThioFabs
L-V 1.5C, L-V110C, H-A88C, and H-Al 21C were expressed and purified

ExamB¥ RroieieGioSEPHARSSEFMeoUsen chromatography. Oligomeric-Fab
Waﬁl%?ﬁse%r'ef‘ey?&ts'gd‘s% ASHONCION mﬂé%k&f J&}?prel&@%@@@ﬁ[ﬁ“{ﬁ%mt al (1997)

was In Fractlons ractions COﬂSIStIn of the monomeric g
Sourm G A T P S SR G i LU S e,
(phospined pEtiet O8R5 WRAGE sl asreiensd i Ty Fr By oifizer and the
ThioHA WS GIng: By iRy BilohasEdty hoantitans SErH AR (kactibas)of

ALZLCTNIAFRR WRIE R38R ogammmb@gemge%@mmgmm G
were con ?Jgated with biotin-PEO-male f;nyde as descrhbed a ﬁ/lané 1€ of the

SEP%W% Ut ORI We R RS poriie8 By Shperdex-
monofeniveiatiawns ip Ehfifestid B hFenstiate g@abwyg\ﬂmrﬁﬁn@wrﬁf@a&ﬁ@er?@@ed and
analy i@ SIS @A by deawich the: alignfRgrieafraatinnedion RizFadSE ila typeing (with

DIT oruB% %Q }{gn %H&lﬁé‘ Mﬁﬁl@gﬁ él ]%&g -Thialcab ELGmaiin Sieantity) xere-

each and separately mcubasn 100 fold molar excess of
ours

Thlo}fﬁ‘bffﬁﬁﬁ@ﬁ’?‘?ﬁ‘éﬂ”?ﬂd‘é for room temperature and loaded onto a
Suirdieis 200 ealvgiaiish BeimPhrie deiitate st aehar Bgunyiated
ThickligoRiericiapsifraytheaienotnetia femhaR bt dmiple Blymagedpisvdich
ehnn;!—amﬁ) %%%%f%%ér%é‘@%iQi?ﬂefsﬁ@%}@ﬂ@éﬁé%@ﬁ@&éﬂt&dﬁ%%mﬁumwwvs
ioFah and wi e hu abvg were an A .
and h&fﬁpgﬁ?gi'gé by BREe %%séjra%g) u??é%' ﬁverﬁweggcs spec ros%%ég (LS My

moladyeesffEpioHER B MrsERdh VTR & BT SRPRALE BPBBtRiyIHe %S“P“de" 15300 go

filiratibidooma B8 HaRd2t<E piatitlathve dl 757 Big @nepri Fabs yromabes myfoprilefip foem.
hu4D5Fabv8 was 557.5 mass units. This fragment indicates the presence

Exan?fi 880 SiRgle biatintREsO-maleimide moiety (C23H36N507S2). Table 4

Shcﬂvzsyrar‘lg J:%?g&?ﬂgé%e SHAGE 51%’3%&‘13@&6% (Abieh ﬁ%lfﬂim&dthﬁd type
ence. 006/03448 PCT/USZOO5/O34353

hu4%&q@§wm@§1gﬁseya% R e RS Ee At R PRy LSBT
MS) dfterdifyptice dryeestiors 4AMinbPsenDTEYaRf SR IPY AR XS Aty S 477370
primdYy (MEtBiQRINE 23 (a6 8Dy dfsspartiesacidt}. S8s 23gMenYifdisatosieygice ofa

s1ngli§1§gn %&THXB %%@e@y@@%ﬁ%&&éﬁ'ﬁ%ﬂ? )1 Z&%Qﬁ%&&n@n(gﬂﬂ@%{@ﬁé%n values

which confirms the sequence.

93



10

15

G (Glycine) 909 1725 T(Threonine) 1010 1668 L (Leucine) 1123 1567 V
(Valine) 1222 1454 T (Threonine) 1323 1355 V (Valine) 1422 1254 S

WQIeHB1H48509 1155 S (Serine) 1596 1068 C (Cysteine) + bid§iTAH2005834353
S (Serine) 2329 335 T (Threonine) 2430 248 K (Lysine) 175 Before and

Table Qf‘l%éo%’i%!lgs%’ée@%@ﬁi g}tﬂﬁ)ﬂgﬂatm%ﬁ@%%lcﬁﬁ@wsﬁﬁ: Ahrasid digestion

ut reduction bv_DTT AE_of hmfmyln+m~l ARD

7-\LJ1

Aming aoith5Fabyv8-A121C, bucth{ﬁgééﬁ“lxsp huADELEEPY 10C. 5

A (Albiotinylated double Cys ABP-hu4D5Fabv8-(V|110C-A88C), and

M (Mgmi,i{gyg@ted double Cys l;ijg-hu4D5Fabv8- (M 2463C-A121C) were

condi lr"h:hl Macca rnnni-

ace H MMC/AAC) £ £ 1 ANt
S acend deted—Mass Spectroseopy anratysis{MSHASy pfof-huab5Fabvy-(VI
( Rﬁ&c) BMPEO-DM1 (aftef Superdex- 200 gel filtration purification): Fab+1

Y (Tys%80)7 .5, Fab 50515.5. THi8!data shows 91.29 2(?C:S%jugatlon MS/MS

W(T@ﬁa{y&ﬁ of hu4D5Fabv8;(87110C)-BMPEO- D'MQ%reduced) LC 23447.2,

O=2N=20)

G Gimet 249373 HC (Fab 27072510 This dgtagshows that all DM
conjugation is on the light chain of the Fab-Example-4-Preparationpf ABP

o™ 1 I\’Pal aLlUll

Q (eyR@FBFabys-(V 11 OC)- )-MEMMAE by conjug gatiSh of ABP-hu4DSEAbYS-

G (Gi{vide)OC) and MC-MMARK ¥R drug linker reageht2s

T(Th;gg],jggpidocaproyl-monomeanyl auristatin E (MMAR), i.e. MC-MMAE],

r‘lleenl\/nrl ir-DMSO Ai

1Q itad i o HI " +
L (Leucine R-BDMSOHs-dittted-inacetonitriteand ygaterat kKnmown

concentration, and added to chilled ABP- 15 -
V (VafipgdFab in phosphate bufféféd saline (PBS). }\ﬂ@r“about one hour, an

T (Thexvees$ of maleimide is addi#d to quench the red8fdn and cap any

v (Véﬂﬂwaucu antibody thiot gragps-TNe reaction mpgure 1S concentrated by
centrifugal ultrafiltration :nd ABP-hu4D5Fabvs-A0/110E-M is

e i=ae i oIS AR LTOT) IVI\./ IVIIVII'\ L

S (Seﬁﬂfﬁfled and desalted by ellu%on through G25 fesin in PBS, filtere

S (Setmdugh 0.2 m filters under % rile conditions, dn@frozen for storagd. 94

C (cygltgné}me%S PCT/U2@95/034353 Exampla 5 Preparation of

~N

S(Se ?3 ||u-r|.1uro|.uvu \v 11O M&V‘IC WINTAVE by (,Ufnjgga[ion of
Bﬁ hu4D5Fabv8- (V11 OC) and MC-MMAE ABP-hu4bD5Fabvs-(/1 1

.........

T (ThesenIC-MMAF is prepare?d%)y conjugation of |s8P-huaD5Fabys- (V{110C)

K (LyshigFab and MC-MMAF following the proceduré’sf Example 4. 5 Example

6 Preparation of ABP-AI2 1T C-ThioFab -MC- val-cit-PAB-MMAE by

atio ABP- ARIC Thigkab a i )

% ﬁ) %F(_%teﬁv%o /gﬁ.XZ MCEVEIH% Itgé\)é\%dl\l/%ll\%& £rP &gs MAEd %nghout reduction by
SRR A O SRR S T
biotifgheivghh ey m&wwawt&&a%t@ﬁ%%@omwm&% ABP-hudDSFabv8-
v1108R 143 Wereldbieiuaba-MC- val-cit-PAB-MMAF by conjugation of ABP-A]

l%/-lass spectroscopy analysis (MS/MS) of of hu4D5Fabv8-(V110C)-BMPEO-DM1 (after Superdex-
200 gel filtration purification): Fab+1 51607.5, Fab 50515.5. This data shows 91.2% conjugation. MS/MS
analysis of hu4D5Fabv8-(V110C)-BMPEO-DM1 (reduced): LC 23447.2, LC+1 24537.3, HC (Fab) 27072.5.

This data shows that all DM1 conjugation is on the light chain of the Fab.

Example 4 - Preparation of ABP-hu4D5Fabv8-(V110C)-MC-MMAE by conjugation of ABP-hu4D5Fabv8-

(V110C) and MC-MMAE
The drug linker reagent, maleimidocaproyl-monomethyl auristatin E (MMAE), i.e. MC-MMAE,

dissolved in DMSO, is diluted in acetonitrile and water at known concentration, and added to chilled ABP-
hudD5Fabv8-(V110C) ThioFab in phosphate buffered saline (PBS). After about one hour, an excess of
maleimide is added to quench the reaction and cap any unreacted antibody thiol groups. The reaction mixture
is concentrated by centrifugal ultrafiltration and ABP-hu4D5Fabv8-(V1 10C)-MC-MMAE is purified and
desalted by elution through G25 resin in PBS, filtered through 0.2 pm filters under sterile conditions, and

frozen for storage.
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10 ThioFab and MC-val-cit-PAB-MMAF

ABP-hu4D5Fabv8-(A121C)-lviC-val-cit-PAB-MMAF is prepared by
WQaMHe§atish of ABP- hu4D5Fabv8-(Al21C) and MC-val-cit-PAB-TANAAE0S/034353

following the procedure of Example 4. Oo NIIN/DI'n OCHE O N HOOH

: alPatl}!k'oMﬁp '}{LQD\S@LM RA & g
C) ThioFab-BMPEO- DMl The free cystelne on

A D5Faby l‘ 110C) ThioFab was modified by the bis-maleimido
rea@@ﬁtﬂ@l@ﬁ@@@)@ (S eMe-MMRis aryrassiner e e B8 ARG (V110
ThicFghQLPMN he Suidace gf thagractibhe dyEddniglewas accomplished by
dissolving BM(PEO)4 in a 50% ethanol/water mixture to a concentration of
Exam MM BR6kid0 Adding, e tenfelshnm alar-excassf-BIMERPFH) dnlox ai GOUAHBE-A121C-
ThloFaEang'ﬂ@gajglﬂpg ﬁE(V | IOC) ThioFab in phosphate buffered saline

proximatel | (10 microntalar).an
I e Rt A E TR e A
hudDifraitien (MiTrapg MslomteitPABrMMAR fato8tharihd pitedres PE@wpiet150 mM
NacCl buffer. An approximate 10 fold molar excess DMI dissolved in
Exam@isethybaaseiamidsr (DA IvaBaaddevid ¢ Ay o ABP-A121C-

ThloFam%%gmg’ﬁngpdlate 25 Dlmethylformamlde (DMF ay also be
em ed to dIS olve the t. Ther fo]a] S
R s e

hu4D5@me&7e«u%h@st%bm@%Bm%Bﬁows1§dw BORSHAIFBBB as used

to remove high molecular weight aggregates and furnish purified
hu4DSFabvS-(V1I0C) ThioFab- BMPEOﬁi‘/I By th e prqtocol,
-OM

hu4D5Fabv8 (A121C) ThioFah-BMP ava ared. 9

/ 2006/034488 PO /u825/53 OExﬁlmp e ﬁ vitrd Gell pro iferagic

néasured by ac P oliferation assdyf™ °© °

° employing the Pt‘ollle N protocol (CellTiter Glo Luminiscent Cell Viability
Assay, Promega Corp. [Technical Bulletin TB288; Mendoza et al (2002)
Cancer Res. 62:5485-5488): 5 1. An aliquot of 100 | of cell culture
containing about 104 {SKBR-3, BT474, MCF7 or MDA- MB-468) in
medium was deposited in each well of a 96-well, opaqueM@hed-piaRAB-MMAEF
Control wells were prepared containing medium and without cells. 3. ADC
was added to the experimental wells and incubated for 3-5 days. 4. The

Exa%%?%rep%t§q§ﬂ mgﬁiﬁ%ﬁggrag%& FRGALWETIOH mm)l(ltm?tely 30 E
utes Vvolu eagen eyv
Cell’l‘eaﬁﬁ?éyrsﬁeérgfawﬁ% Farl%% {H-E) )WelﬁIRb gs dpe Pbliﬁ) 916 gls—mgfé{ 1§ agent

t |n eac was a
BM(PEO)4 (Pierce Chemical), leaving an unreacted maleimido group on the surface of the antibody. This

was accomplished by dissolving BM(PEO)4 in a 50% ethanol/water mixture to a concentration of 10 mM and
adding a tenfold molar excess of BM(PEO)4 to a solution containing hu4D5Fabv8-(V110C) ThioFab in
phosphate buffered saline at a concentration of approximately 1.6 mg/ml (10 micromolar) and allowing it to
react for 1 hour. Excess BM(PEO)4 was removed by gel filtration (HiTrap column, Pharmacia) in 30 mM
citrate, pH 6 with 150 mM NaCl buffer. An approximate 10 fold molar excess DM1 dissolved in dimethyl
acetamide (DMA) was added to the hu4D5Fabv8-(V110C) ThioFab-BMPEOQ intermediate.
Dimethylformamide (DMF) may also be employed to dissolve the drug moiety reagent. The reaction mixture
was allowed to react overnight before gel filtration or dialysis into PBS to remove unreacted drug. Gel
filtration on S200 columns in PBS was used to remove high molecular weight aggregates and furnish purified
hu4D5Fabv8-(V110C) ThioFab-BMPEO-DM1.

By the same protocol, hu4D5Fabv8 (A121C) ThioFab-BMPEO-DM1 was prepared.
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6. The contents were mixed for 2 minutes on an orbital shaker to induce

cell lysis. 7. The plate was incubated at room temperature for 10 minutes
WQRRHeB##88the luminescence signal. 8. Luminescence was r&€3re0aFop4353

reported in graphs as RLU = relative luminescence units. 15 Certain cells

Exam@l €585 6 c@h;‘,%ﬂ%&%@@%@” (PC3 lines) or 2000-3000/well (OVCAR-3)

In a 96-well te, 50 uLJwell. A r one PC3) or tw

ADE S &t 8&%‘& MBIV v Hg nf; %@Hceﬁﬁ ation’ o o %gfglo‘)“%y%mco‘
(CellTigoGcgaginiscent el oabiliyy, Pisseyr R@W@Hﬁﬂrwﬂﬁ*ﬁtﬁa}xwlemé%k@lﬁ“a ctal
(2002eCRNITGTrRdusNsaksne. Conditions are in duplicate or triplicate After 3

1. (P%?)aﬁ’rud' (MTa RS 50%8911:1%5{)""1‘3'563%'111 QS 1B addREk7 o MDA-

luciferdseé-base assay; proli eratlon measured by ATP levels) and cell 20
MB- "é@hmt@@d@d@ﬁ?ﬁ%@ﬁ Bt weliphmthiste pPesdtayabed pldtted as the mean
2. Of losnineserneefpepactaetithgraplicates) withustaiidard deviation error

3. barg, ARG REALEGOhISHMAHLHLE Hb tb&&éﬂ?&%@%ﬁ% Luminiscent Cell
Vlabl|lt¥ Assay (Prom rat%a%ro Plate 1000fcells/ well o{ gB/M ¢l16, PC3/

*  nedtif %ﬁsﬁﬁ/eﬁﬂm e iR B P ENS Sha be prated ff)OO cells/
5. welk (ishBB Qﬁ%ilﬂﬁ@iﬁﬁé%ﬁ%e’cfé%?ﬁ'é% %vemm&fe}lé@lrgrwa@lt%ﬁresem in each well
was @¥@rnight. 25 2. ADC is serially diluted 1:3 in media beginning at at

6. Working concenuation A naimb{hissssulising 4 mabgmqemgation of 9
g/ml). 50 L of dlluted ADC is added to th 50 L of cell 1shfalzeqhne)ed a al eag}énal

7 in th RIS TRO3SAE PO E eefcgtan Ard 1s 72 hours. but watch t

8.0 u@mnewww%%%%@a@%lp gimBhetRL Lafdase mimsemee .
corthiaintel3@rd sebdid 4 000D/Wel o RPOMibgs) GENDitoP@BlelréafehR- Bhmk86-well

plate SOUDNER! dp[ﬁé%n%f;ﬂé@w%%ﬁfcm% 2RGHNE0 AN RESHVILGAS aram
in 50150/10%FBS

lutamine/2 -4 OV AR- 3 in
concent A B e b B LA el el
receigifficacyuin #gh Explissaie ERIGaNSEEHE Féﬁt(?ﬁfaé’rﬁ\ﬁufﬁé(@“*” days, 100
uLwRYitahlefon s ans geBiciexspetnaRis £an; e khiaineddiorn siaatateels) and cell

count$ arne] gg%ﬁ:r{%leé si %§§u§1%%qle%§f B%ta;r AC %{%c(%%gmmrﬁﬁ%cénwﬁﬁ)éach set of

strains are suitable, but FVB female mice are retflertred p%c%udﬁ?m g1e|r
repl‘?ﬁ'@ﬁéﬁ‘%ﬁ%@b‘hﬂ)‘ﬂ’ﬁ}‘?&} TR BF FortiakT Oc?—l\flg SHELIVArE U&6d for mating
LumaivdentdSeiciinnlite d seD(Bramse: were used to stimulate pseudopregnancy

Vasecionizas waicer eeptiecoblairdefrgasany/ eamenerdial Gupplietls should be

plated %%9@5?11‘4)’@% eﬁ%g #L}Qﬁﬁ@ﬁﬁéﬁ\éﬁr@fféé %Mmmﬁsﬁ@%{% VlBopé;ﬁght

heterozygous mice. The mice with _heterozygosit 53 a use
%o‘}Po‘Eé%i‘?&ﬁV filyedde t‘&‘rrﬁ%i%afber%%mf"ér?t ?ﬁo&yvg’“érxfﬁ %?“0“ Wé@‘s VoS
final 2086/08iP4 8P TIY EDCoF dBusE PG Ffr?éé‘?:ds‘gél?‘iﬁer!‘?e?éf ﬁé a‘?dﬁ?@’ﬁlready in the
welltumors are of mixed strain. Founder tumors are FVB only. Six founders
!V%{&b%tét%@%qléé" I SAMSFEYE IRRING MRS BRI NAYIREHUHET S stop assay when
Animals havin ors (allograft propagated from Fo5 mmtv transgenic
the clir 5 feretre % r’rbwth a single or multiple dose by IV injection of ADC.
Furirbt0Porivel Wasoassr Seb diist G TetEs NS Sime- ARbres! iy durgpmeter
Teimo mcariee inbplilyMUCahsgenicsHios (has sigmesma2futstibriatyd OVCAR-3

govﬁﬁtﬁﬁﬁ%o@ﬁﬁb}%ﬁdﬂﬁ;ﬁnéhe rat homolog of HER2, but the HERZ2 that is
overexpressed in human breast cancers is not mutated and tumor

Exat QMBI IS much less robust in transgenicmics Jak eNaFEXESSic explant mice

nonmutated HERZ (Webster et al (1994) Semin. ‘ﬁ% ncercEIé)LmSmggmaﬁsgoumes such

10 %‘%F&@W&ﬂfﬁ‘?ﬂﬁﬁﬁ?ﬁﬁﬁqtﬁ%% (AR HERY Jtransgenic mice

as Twere (CrotagednuSitg. M4BERPains are suitable, but FVB female mice are preferred because of

their higher susceptibility to tumor formation. FVB males were used for mating and vasectomized CD.1 studs

were used to stimulate pseudopregnancy. Vasectomized mice can be obtained from any commercial supplier.
Founders were bred with either FVB mice or with 129/BL6 x FVB p53 heterozygous mice. The mice with

heterozygosity at p53 allele were used to potentially increase tumor formation. However, this has proven
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cDNA plasmid in which an upstream ATG was deleted in order to prevent
initiation of translation at such upstream ATG codons, which would
WQRRGBeNd3feduce the frequency of translation initiation from tRET/US2005/034353
downstream authentic initiation codon of HER2 (for example, see Child et
unnecessa(r%rg%ggrélfogI%mgbﬁmngrzg’re gf‘lﬁ%&i‘ 2434 BoAdditinoallys BV RNEIEIx founders

intron was added to the 5' end, ﬁf’ qvepquld also enhance the level of 15
were oaisdwith some PRIFAREE BEIEY F and Williams (1988) Nucleic

AcidnRie: g BT0S; (B@eﬁﬁ]aﬁpag?&dé@f’gm%)vmwg@é‘i|m§F6|W§%§§‘§d witha
single Brintgtalal (] 888)RracoMalC. Avadr Boirld 84 85:886)( FHevehirnepiats after
|ntron was derived from a Promega vector, Pci- neo mammalian
expression vector (bp 890- 1022 The cDNA is flanked b
P R AP R LAY
homolWCTEERSE, R Iﬁﬁi%etb@eﬁe’mfﬁsé%‘ﬂ%Wﬁ@@ﬁ%ﬁ?ﬁ%ﬁ%f@‘éﬂg%ﬁﬂﬂ&%’r
formatiém@ rdevelopment fhgpio moteifromekphdss VoROuUATIR HERS (Webbtppet al (1994)
SemirB grlljcreeg%?g%gs%cmc HERZ2 expression in the mammary gland. Animals

were fed the AIN_76A diet in order t ase susceptibility

o AR P AT B Ot e e g RRlin o FER2
DN M2 D58cIEamipher A TR GelfisA ORI ST HIGRAADE! fesiation ¢ such
upsueﬁﬁwmabuwsﬁulldewgﬁm aystaiaeedngihe&reebmorfociohtbaiviibooidpm the
down$ildd 8%@%@@@%&%@@%3@ &bﬁﬁﬁﬁ%ﬁe\ﬁ@ﬁﬁe h@e@%ugegl v&f@gbeg %méfﬁol’vd

excess 0 ris(2-carboxye sphine hy. £l vel of
243332649 ALIOB} lﬁcﬁerﬁn ol nﬁ% é)gg F‘eéj &%nmﬁéﬁ %evg11 i QIQ/IA for 3 ledelo
exprefpignas e?oeemqqeqfe(ale@eﬁgqrﬁr&mwawja?@ NeslgimAciinken 1§ﬁ&y %5&‘ fyjnan an
Berg (1048)avili DAPESoC 8leasm Bridk@maiM §O8RIRrcaciatacp-Ss; Hhe &3R8 Tirighimeric
o BSiGONtAINING A3l s odigmpehiesigdenhha.ehesieducedl Gl soMatmyase cDNA
3 en{iré%afléeg%%{\lg?e gr(r)lg)n %{I:élwé\%l'ileour?ﬁ &%RP 4? an% f?ﬁg 1‘0%%§94Qt1%¥1 EQ(Bfg?lces Moreover, FVB

ove |ent air oxidation was a SO effective. 3

inject

mice B E =LA TONNAS ‘HE ELSESE FHONTANE Hop T
LTR Example dibwineludingcificiFRS tupwsab (A2 BmhielzRoAtaRETCY SAdge AN
76 dI9IAR A IRLG) WersisambiagchWikhai 0 Ralcbexcens)afehiu galinkates. and

Treatlfgggng%altg BM(PEO)4-DM1, mixed, and let stand for about an hour at

om temper iture to effect conjugatlon and form the ThioMab
i0- trastuzumab

LR edupipnOXIdat )-BMPEO-DMI, and thio-3A5
(Af@ﬂ ®P®W®®e&mmwe @eﬁfd@ﬁh@ﬁ%ﬂfﬁ@\%‘é@bw‘m‘f&c&d“ GO cells were
redud@pdiachpigautad dueuc TaHRiTisp-Grooiyrhnl hoeirivyky drederde; Getz et al (1999)
Anal?é%ghl]jak?[;l(ij Eﬁﬁ?%@é’i@&ﬁe@ﬁdnﬁm@rﬂmwgﬁ? foIkl&rMﬁﬁlem mmmmnab
O be limited In s the CITIIC empao el od eluted wi
s RS W R AR ﬂ|ug§r‘a%ﬁ‘s*§?‘ﬂ*%§?ﬁ§‘s%%its% i and lued with

PES it ANEF B R EBHEAR ST M J0E A 0 T savens

coppR G I2RR5/0343R % fpastienalk i vaterhese wwidhinntves stopgeat this
invention. Indeed, various modifications of the invention in addition to

W herein will become apparent to those skilled in
re intended to fall Wlthl

e of the a
o P erfe: TR S T eE et s e e A U2t
(Alzaymenn@ammﬁa@tphawmg@bmfélw@aeﬂ&/ﬁ%}%ﬁfé* i ‘iﬁ’é }Qhﬁé“&r’@’%‘a{‘&
BM(iLEQ)) 2RMR SEAHENERIDAREHEBMY SNAIR SelReteshfpmSE Do Sitidd and form
the Tééga%j%{;lgd%f@‘lll_ g\{:-gl\u/ I%astébs\,sllclﬁg’uﬁ) gsth%-tgstlu[guylg (]A Z}éﬂ;\(&gé %%%?0%H9

(A121C)-BMPEO-DM1, and thio-3A5 (A121C)- -BMPEO-DM1. The conjugation mixture was gel filtered, or

loaded and eluted through a HiTrap S column to remove excess drug-linker intermediate and other impurities.

The present invention is not to be limited in scope by the specific embodiments disclosed in the

examples which are intended as illustrations of a few aspects of the invention and any embodiments that are
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LVTVSSCSTKGPS SEQ ID NO:13 HT FPCVLQS SGLYS SEQ ID NO:15
where the cysteine in SEQ ID NOS: 11, 12, 13, and 15 are the free

W@ yetei#thino acid. 2. The cysteine engineered antibody ofR4di¥S2005/034353
wherein the cysteine engineered antibody is more reactive with a

functlonaHy e%ﬁ%l){rﬁ (el &Q@E‘o}:@%f%%ﬂ%bgqyed3vamb@ 6)318¢A NS of the invention

engineered antibody of claim 1 wherein the process furt compri

i A0 ORI 1 RIS B € S el b o

intended actatigvithin tbys%mﬁeféwg"m’é@fé‘dﬂaﬁﬁbody with a thiol-reactive reagent;
wherein the cysteine engineered antibody is more reactive with the
thiol-reactive reagent than the parent antibody. 4. The cysteine
engineered antibody of claim 1 wherein the thiol reactivity value is in the
range of 0.7 to 1.0. 5. The cysteine engineered antibody of claim 1
wherein the thiol reactivity value is in the range of 0.8 to 1.0. 6. The
cysteine engineered antibody of claim | prepared by a process comprising:
(i) mutagenizing a nucleic acid sequence encoding the cysteine
engineered antibody; (ii) expressing the cysteine engineered antibody;
and (iii) isolating and purifying the cysteine engineered antibody. 99 7.
The cysteine engineered antibody of claim 6 wherein mutagenizing
comprises site-directed mutagenesis. 8. The cysteine engineered
antibody of claim 6 wherein the cysteine engineered antibody is
expressed on a viral particle selected from a phage or a phagemid
particle. 9. The cysteine engineered antibody of claim 6 further
comprising: (i) reacting the cysteine engineered antibody with a
thiol-reactive affinity reagent to generate an affinity labelled, cysteine
engineered antibody; and (ii) measuring the binding of the affinity labelled,
cysteine engineered antibody to a capture media. 10. The cysteine
engineered antibody of claim 9 wherein the thiol-reactive affinity reagent
comprises a biotin moiety. 11. The cysteine engineered antibody of claim
10 wherein the thiol-reactive reagent comprises a maleimide moiety. 12.
The cysteine engineered antibody of claim 9 wherein the capture media
comprises streptavidin. 13. The cysteine engineered antibody of claim 1
wherein the parent antibody is a fusion protein comprising the
albumin-binding peptide (ABP). 14. The cysteine engineered antibody of
claim 13 wherein the ABP comprises a sequence selected from SEQ ID
NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, and SEQ ID NO: 5.
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15. The cysteine engineered antibody of claim | wherein the parent
antibody is selected from a monoclonal antibody, a bispecific antibody, a
chimeric antibody, a human antibody, and a humanized antibody. 16. The
cysteine engineered antibody of claim 15 wherein the parent antibody is
huMAb4D5-8 (trastuzumab). 17. The cysteine engineered antibody of
claim 15 wherein the parent antibody is an anti-EphB2R antibody. 100 18.
The cysteine engineered antibody of claim 15 wherein the parent antibody
We cldf R0 anti-MUC16 antibody. 19. The cysteine engineered antibody of
claim 1 wherein the parent antibody is an intact antibody selected from
IgA, IgD, IgE, 1gG, and IgM. 20. The cysteine engineered antibody of = |
claim 16-FHEFE sReingREer aniibed¥ FAMBRHIsAR R 06 iRen 2gia2 afyteving 2
thiol reddthvVigfovhidelinkhe ra)igtedn .6 g Nocird Asiduoneoh alinkal ywiriaiseibded from
t anti is ap. antibody fragment. 22. The cysteine engineered
SEQ Igﬁ\@%d 10F§gﬁlﬁﬂﬁﬁerein the antibody fragment is a Fab fragment. 23.
The cysteine engineered antibody of claim 22 wherein the Fab fragment is
HLMDBFRAR/BKGRS The cysteine enginBeeDaN@bbldy of claim 1 wherein

ta%wgtggéefﬁag@eered antibody o&%gﬁggﬁrﬁ@:zﬁtibody binds to one or

more of receptors (1)-(36): (1) BMP one morphogenetic protein
révamesOERKIB)S (2) EL6 (LATI, SLSEQID BPITFEAPI (six

t ithelial antigen of ~(4) 0772P (CA 125, MUC
1@%@%&@ MSLN, SMR, megga é?r%/?(g/t(lagpotentiating factor,
mesothelin); (6) Napi3b (NAPI-3B, NPTIIb, SLC34A2, solute carrier family
3uhese dhereyplisispnatEN IRVRSer 2, topd3 ansul Srarcitsdirecaysisinsspnine acid.
transporter 3b); (7) Sema 5b (FLJ10372, KIAA1445, Mm.42015,
S-MA Sihe 2irdtiiife ciighearidaintitdiyldigdaine M tpenathe S9Meihe engineered

., _thrombospondin repeats (type 1.and type 1-like), transmembrane domain
antibod 0 AR T A ORI FoCH P AR G BSE, g
(2700050C12Rik, C530008016Rik, RIKEN cDNA 2700050C12, RIKEN
chNA ZHo00sE1e engirrsyedonbirgiR ¢Eelaivthbihaergie Berprassssfurthe)

comprfy@@ez%ﬁﬁ ﬂl@ﬂrﬂ%%ﬂ@ﬂ?%‘f@ﬁ@g&gﬁe} ﬁ@re&%x%%}%&%g the
(HGNC_8639, IPCA-1, PCANAPI, STAMPI, STEAP2, STMT, prostate

cysteinegigapegtachansikady it 2 thiddeadiza ragenksociated protein 1, six
thRSEIR IAB BRR AR LRS! RE RAUABPRY RIS GchcBVe FAMSIMEIBIABL tive reagent

rostate protein);
than thpe parent arrl)tibody.)
4. The cysteine engineered antibody of claim 1 wherein the thiol reactivity value is

in the range of 0.7 to 1.0.

5. The cysteine engineered antibody of claim 1 wherein the thiol reactivity value is

in the range of 0.8 to 1.0.

6. The cysteine engineered antibody of claim 1 prepared by a process comprising:
@ mutagenizing a nucleic acid sequence encoding the cysteine engineered
antibody;

(i)  expressing the cysteine engineered antibody; and

(iii)  isolating and purifying the cysteine engineered antibody.
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(12) TrpM4 (BR22450, FLJ20041, TRPM4, TRPM4B, transient receptor
potential cation channel, subfamily M, member 4); (13) CRIPTO (CR,
CR1, CRGF, CRIPTO, TDGF1, teratocarcinoma-derived growth factor);
(14) CD21 (CR2 (Complement receptor 2) or C3DR (C3d/Epstein Barr
virus receptor) or Hs.73792); (15) CD79b (CD79B, CD79(3, IGb
(immunoglobulin-associated beta), B29); (16) FcCRH2 (IFGP4, IRTAA4,

d in. ini h in | .
AT A ISP S ARl o
site-ditBetedicantag@@SEPhB2R; (23) ASLG659; (24) PSCA; (25) GEDA; (26)

BAFF-R (B cell -activating factor receptor, BLyS receptor 3, BR3; (27)
QD22 (Breel sRERPEARiEdi Butfi@y Bl claifl 6 WHARIA G (Ybtefnberineered

. immunoglobulin-associated alpha, a B cell-s&;gific protein that covalently
antibodris RECRM 95 pteelparidpyeirriebFae 4 RiaRpRAAMhaRRmId AR Rith

IgM molecules, transduces a signal involved in B-cell differentiation); (29)
OX CRSItBurysteimd¢ymginesral mecibothy df, cdali (@ Gietirecoamtedirgceptor that
is activated by the CXCL 13 chemakine, functions in hocyte.. .
it and FOREEAT SRR DR R A T ey atinty
perhapsedgsns|tspganeratsf sl affinigniaited nda cysieitorenginsaiedamkibod ) 202

(30) HLAKDOR, YR QY Bl R m@éﬁg&'@,{éfﬂeﬁ@%ﬂgﬁw@&

binds peptides and presents them to CD4+ T lymphocytes); (31) P2X5
(Purinefgtibpdydproeappeligadid-gated ion channel 5, an ion channel gated
by extracellular ATP, may be involved in synaptic transmission and

NELIrogamesissteial Giviayereayinteodyufiadenivehatbianhy siaddgyaetive affinity
idiopathic detrusor instability); (32) CD72 (B-cell differentiation antigen
reagentqq flﬁ%g%'Pf%TE\?QZ (Lymphocyte antigen 64 (RP 105), type |
membrane protein of the leucine rich repeat (LRR) family, regulates B-cell
dctivatidheexstaipesusinsersd st fody b alinad Sovheretn wierthinbreagtisg reagent

comprigggqpﬁglggﬁmié%gimﬁents with systemic lupus erythematosis); (34) FcRHI
(Fc receptor-like protein 1, a putative receptor for the immunoglobulin Fc

e e, 2 A R T e e
streptavidin.

13.  The cysteine engineered antibody of claim 1 wherein the parent antibody is a

fusion protein comprising the albumin-binding peptide (ABP).

14.  The cysteine engineered antibody of claim 13 wherein the ABP comprises a
sequence selected from SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, and
SEQ ID NO: 5.

15.  The cysteine engineered antibody of claim 1 wherein the parent antibody is
selected from a monoclonal antibody, a bispecific antibody, a chimeric antibody, a human

antibody, and a humanized antibody.

16.  The cysteine engineered antibody of claim 15 wherein the parent antibody is
huMAb4D5-8 (trastuzumab).

17.  The cysteine engineered antibody of claim 15 wherein the parent antibody is an

anti-EphB2R antibody.
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(35) IRTA2 (Immunoglobulin superfamily receptor translocation associated
2, a putative immunoreceptor with possible roles in B cell development
and lymphomagenesis; deregulation of the gene by translocation occurs
in some B cell malignancies); and (36) TENB2 (putative transmembrane
proteoglycan, related to the EGF/heregulin family of growth factors and
follistatin). 25. The cysteine engineered antibody of claim 1 wherein the

ibody.is covalently .attached to g capture lapel, a detection label,..or a .
e S R e e B R T T O st GRS s an
anti-Miti€ Brdibidabdys covalently attached to a biotin capture label. 27. The
cysteine engineered antibody of claim 25 wherein the antibody is

cBralenthe eysieine gngizetied edmdydfelasret wdreteibsheagrami andibadinie an
intact SHOGLLE A ROAVIGA CIgt] ?ﬁ whersithgfluorescent dye is selected

from a fluorescein type, a rhodamine type, dansyl, Lissamine, a cyanine, a

PFO/COEMRBIERstTiAY R ARG ¥h@Hoa P AL 100 hE R RO 13 s QY RIGESrom

engineered antibody of claim 25 wherein the antibody is covalently

subclasyes (@l {§ 2 dafdinatied4tection label selected from 3H,11C,14C,18F
T T A A s

an eine engineered antibody o
antibod@bfragmein the antibody is covalently attached to a detection label by a

chelating ligand. 31. The cysteine engineered antibody of claim 30

whereintieecrteingi angliagenetliantiesdy relictadm 2D @hgrein dprntodyfregment is a
Fab fr@&gﬁ.and TETA. 32. An antibody-drug conjugate compound comprising a

cysteine engineered antibody (Ab) comprising a free cysteine amino acid

hes/ing b ig)siemetbfipinéete® dntbediasagainl S26:MRefefd tADE  SRAHRNES N
hudD SED heavy chain selected from SEQ ID NOS: 11, 12, 13, and 15:
u4Ds3 CSASTKGPS SEQ ID NO:I' Il LVTVSCASTKGPS SEQ ID NO: 12

VTVSSCSTKGPS SEQ IDNO:13. HTFPCV SGLYS SEQ ID NO: 15
ere LR IEInG STERBRSL ARS8 § Wi yEAs S sheimesred
antibogy steireepareint erdibioly dritls tdrorg oroiete @ yemiptors d 1f-Gd6)Xa maytansinoid,
WPRIR: I | . ' lein in the cysteine
Z(gg]ineer%t1 a(f?t?%%(%so [ fe% %gﬁﬁ%ggﬁ% él&’ grt)ﬁﬁ%%i’ree cysteine amino

d2HB16(bAIRkeP R TiAB);(L) to D; the compound having Formula I:

Ay GNP (€ RaRsISch Zar fitheRRFLNTRIPET fagsGYSieine engineered
antlbodg/ !Z(Eéri%%red %{ a_ process comprising replacing one or more
|

dmifd’ Y é@iarent antibody with the one or more free
QSIPIRE VIPFOMISIN, SR enibRasenlephadiataietivaniaibtman

I SLE AT R -
membad{ypeibsod timatepehddne ihosphate ysigsperter 3b);

(7) Sema 5b (FLJ10372, KIAA 1445, Mm.42015, SEMASB, SEMAG, Semaphorin 5b
Hlog, sema domain, seven thrombospondin repeats (type 1 and type 1-like), transmembrane
domain (TM) and short cytoplasmic domain, (semaphorin) 5B);

(8) PSCA hlg (2700050C12Rik, C530008016Rik, RIKEN cDNA 2700050C12, RIKEN
cDNA 2700050C12 gene);

(9) ETBR (Endothelin type B receptor);

(10) MSG783 (RNF124, hypothetical protein FLJ20315);
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engineered antibody is prepared by a process comprising: (a) replacing
one or more amino acid residues of a parent antibody by cysteine; and
104 (b) determining the thiol reactivity of the cysteine engineered antibody
by reacting the cysteine engineered antibody with a thiol-reactive reagent;
wherein the cysteine engineered antibody is more reactive than the parent
antibody with the thiol-reactive reagent 34. The antibody-drug conjugate

(ﬁ sequer{iélfea @g’;?%%egant é’gﬁ’é?%u%lg}é%lrg%ﬁ%% %’ gipstate

cancerwsorsatethgedeBIR mostgiei sasces mquetw@wmnteckﬁrmsmbﬁhmmhelial

wsSEIE 4 EARG SR e o010

rug conjugate c mpou im 32 wherein the cysteine
erigintedd @&Wﬁrﬁdg(m&n@ﬁm&&ﬁwgeteemimfrmﬂgmemial

cation L‘lﬁﬁ@l %Wﬂi"%@e& The antibody-drug conjugate compound of

claim 32 wherein the cysteine engineered antibody or the parent antibody

RRGEIBRD 6 iR bIGBHHERICT (BB R aferived growh
factor)morphogenetlc protein receptor-type IB); (2) E16 (LATI, SLC7A5); (3)

STEAP [ (six transmembrane epithelial ar%%en of rostate) (4) Q772P

(EA BB omPlamentirespiRi 3L N virus receptor)
or Hs. Bgz)iating factor mesothelln) (6) Napi3b (NAPI-3B, NPTItb SLC34A2,
solute carrier fa i{ sodium hosphate member ZdB}ge Il
b

s@ém&%‘béﬁﬁé pﬁ Bﬁal@‘?r |RepwesioRs)in Arseipadsts R 518472,
Kmmmmaomsrﬁmfgmﬁma\(@omﬁmd Hﬁhéblﬁfif;ﬁtd%emﬁ:hor
ospondin repeats (type 1 and type 1-like
pmte"}rje)éi] %&i&%&%ﬁm (TM) and short cytoplasmic domain,
(SEmBER2;N) 5B); (8) PSCA hig (2700050C12Rik, C530008016Rik,
FEl ﬁﬁc )NA 2700050C12, RIKEN cDNA 2700050C12 gene):; (9) ETBR
( elin type B receptor); (10) MSG783 (RNF124, hypothetical protein
F(LQ)ZNElB,) (11) STEAP2 (HGNC_8639, IPCA-1, PCANAPI, STAMPI,
i@ >TMP, prostate cancer associated gene 1, prostate cancer
Clate |drote|n 1, six transmembrane epithelial antigen of prostate 2,
sfiih}@nsmnbrane prostate protein); 105 (12) TrpM4 (BR22450,
gfgn%é I'{RPM4 TRPM4B, transient receptor potential cation channel,
sub M,’member 4); (13) CRIPTO (CR, CR1, CRGF, CRIPTO,
T@@Fﬁ‘ﬁlﬂéﬁéﬁ?@arcmoma derived growth factor); (14) CD21 (CR2
(}_?q @/Rent receptor 2) or C3DR (C3d/Epstein Barr virus receptor) or

3792);
(25) GEDA,;

(26) BAFF-R (B cell -activating factor receptor, BLyS receptor 3, BR3;

(27) CD22 (B-cell receptor CD22-B isoform);

(28) CD79a (CD79A, CD79¢., immunoglobulin-associated alpha, a B cell-specific
protein that covalently interacts with Ig beta (CD79B) and forms a complex on the surface with
IgM molecules, transduces a signal involved in B-cell differentiation);

(29) CXCRS (Burkitt's lymphoma receptor 1, a G protein-coupled receptor that is
activated by the CXCL13 chemokine, functions in lymphocyte migration and humoral defense,
plays a role in HIV-2 infection and perhaps development of AIDS, lymphoma, myeloma, and

leukemia);

102

]




(15) CD79b (CD79B, CD79(3, IGb (immunoglobulin-associated beta),
B29); (16) FcRH2 (IFGP4, IRTA4, SPAPIA (SH2 domain containing
phosphatase anchor protein la), SPAPIB, SPAPIC); (17) HER2; (18)
NCA; (19) MDP; (20) IL20Ra; (21) Brevican; (22) EphB2R; (23)
ASLG659; (24) PSCA; (25) GEDA, (26) BAFF-R (B cell -activating factor
receptor, BLyS receptor 3, BR3; (27) CD22 (B-cell receptor CD22-B

T A ENT A TR e o e (ot g A

and préeemsthenompIMﬁrTmymphmf@m)mth IgM molecules, transduces a signal

ceII different] atl 29 5(B rktt oma
PN BifRere  FEEERBIOR [aabd- e vl O BOAR Whonel epied by
extracelhdandkii ﬂ?emmb,q amlmeld inphoatie tmgmm;mmar!dhmahdsﬂe deficiency may

contiffDNS EEAR ARG R SO PRLRRES SREBATIEN of AIDS,

lymphoma, myefoma emia HLA-DOB’(Beta subunit of

N EREs(B icphioléidenentiatian wgtisgn R Binbigtpdhtides and presents
tk‘ﬁ}‘LQ&QﬂﬁT hoBRBAm iR 64 PRIFIR) Repe (RUHDRIR preeriPiHe 4ehicine rich

n ion channe gated by extracellular ATP,

and-gated ion channel
repeat ﬁgmgmU&\re@iﬁtgyﬁaﬁkMYgrﬂ&%r?Mq%@u IRyt dunstigarie assegiated with

increadBPise YR HEWRy PR RANWRAKTREEY Riplel p,aﬂmdesrsasor instability);
('é/ CD72 (B- ceII differentiation antigen CD72, L (33).LY64

RREN S RrRiOBA ROt %B“F?Hé%ﬁ?ﬁﬂ@f RS BYaqglobiin Fe
domaitiiehat cpeah IR RYplarpiliks agd EtRdBienliasivalinavanitk6lp ap Bdimnjdos it
diff l%nCIIO is associated with increased disease activity in patients with

tereg lgﬂ;) t lupus erythematosis); (34) FCRHI (Fc receptor-like protein 1, a
p(Bﬁa)ﬂMPeZ:elmmtﬂmgﬂbbdM”sumﬁinﬂﬂyliQdéptod orailodhtitrcantaiasC2, bypaative
|ke and ma &8 role in te
mmu B P TR R B RO g BIRAR M encelss deregutation
of the mé}mmw@smmzn some&ivedl inaignaorézsoptod with possible roles

I8 ey BlaRmaN - Aeh RO BRAENAT RO RIGR RYIRIR 1RGP R R Mmily

translocatlon occurs in some B cell malighancies); and (36) TENB2

of groyyth facioestpad Spisigbirane proteoglycan, related to the EGF/heregulin
family of growth factors and follistatin). 38. The antibody-drug conjugate
CRsNpoUrtd oy sthahd edgindeese ihtibisdy.of claim 1 wherein the antibody is covalently

attached to a capture label, a detection label, or a solid support.

26.  The cysteine engineered antibody of claim 25 wherein the antibody is covalently

attached to a biotin capture label.

27.  The cysteine engineered antibody of claim 25 wherein the antibody is covalently

attached to a fluorescent dye detection label.

28.  The cysteine engineered antibody of claim 27 wherein the fluorescent dye is
selected from a fluorescein type, a rhodamine type, dansyl, Lissamine, a cyanine, a

phycoerythrin, Texas Red, and an analog thereof.
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39. The antibody-drug conjugate compound of claim 32 wherein p is 2. 40.
The antibody-drug conjugate compound of claim 32 wherein L has the
formula: _Aa-Ww-Yy- where: A is a Stretcher unit covalently attached to a
cysteine thiol of the cysteine engineered antibody (Ab); aisOorl; each W
is independently an Amino Acid unit; w is an integer ranging from 0 to 12;
Y is a Spacer unit covalently attached to the drug moiety; and yis0,1or2.

41 The_ antibody-drug.conjugate,com nd laim 40 having the .
BPuial 57 0 KA A o RN OIS STy iscovalenty
attachquciaaaadiionbelitzy tienettion dybe bseteRad fiom HiLdleht tadlia) *3r)éielf drotfGa,

86y 9kCHAYL, 1633649 earbacyey, OrCH2), aryl CH2)r arylene,
Y, ﬁE:léfyle)Ir?é-E%zH?)&r]’-, (EHQ)W(C ?CSQ:%rbo%%éﬁﬁéé‘-CS carbocyclyl)-(CH2),
C3-Cs heterocyclyl, (CH2)r (C3-Cs heterocyclyl), - (C3-C8 )
mAerocyBRpystcine ogipeqrer @ptihndy eEglpim 23ovbeeip thyyantibody is covalently

attaché(ﬁ%‘b’—@fé@@ﬁ%grbs(@th%]ﬁ%g)@m(CHZCHZo)r', _
-(CH2)rC(O)NR"(CH2CH20)r CH2-, -( CH2CH20)rC(O)NR"(CH2CH20)i ,

-(CH2CH20)IC(O)NR".(CH2CH CH2-,.an . .. .

oIBR8 it 0 Pl e shlping isgpa i
selecteddinaml DIOTEA, ID QTR RO AN RIFPiAtagETEdi#ging from 1 to 10. 42. The

antibody-drug conjugate compound of claim 41 wherein WVr is valine-

cagulli n%ﬁ%‘ti%@wq%% con SanpeRiath o sai dikindieeain

. R"is (CH2), or ( The anti o_(gﬁ/-drpg conjugate compound of
antibody (b eompristggiciies sustaincrmipoacikhavinga Hiekresctivity valge in the range
of 0.6 BNIDOSA G i &I BRde: HRAVQUHAF Séletadian fidhdrnaiD RS9 (CH2)3,end 15:

(CH2)2. 46. The antibody-drug conjugate compound of claim 40 having

heREuaL 98O O O-D SEQ ID NO:11

LVTVSCASTKGPS SEQ ID NO:12
LVTVSSCSTKGPS SEQ ID NO:13
HTFPCVLQSSGLYS SEQ ID NO:15

where the cysteine in SEQ ID NOS: 11, 12, 13, and 15 are the free cysteine amino acid,
and a drug moiety (D) selected from a maytansinoid, an auristatin, a dolastatin, and a
calicheamicin, wherein the cysteine engineered antibody is attached through one or more free

cysteine amino acids by a linker moiety (L) to D; the compound having Formula I:

Ab—(L-D), I

where p is 1, 2, 3, or 4; and wherein the cysteine engineered antibody is prepared by a
process comprising replacing one or more amino acid residues of a parent antibody with the one
or more free cysteine amino acids, where the parent antibody selectively binds to an antigen and

the cysteine engineered antibody selectively binds to the same antigen as the parent antibody.

33.  The antibody-drug conjugate compound of claim 32 wherein the cysteine
engineered antibody is prepared by a process comprising:

(a) replacing one or more amino acid residues of a parent antibody by cysteine; and
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AXOHXO Ab-SN'vv_NNv'N OHjH J(HN O'NH2 47, The
antibody-drug conjugate compound of claim 32 wherein L is SMCC. 48.
The antibody-drug conjugate compound of claim 32 wherein L is BMPEO.
49. The antibody-drug conjugate compound of claim 32 wherein D is
MMAE, having the structure: OH \N N N~ N O N O O/ where the wavy
line indicates the attachment site to the linker L. 50. The antibody-drug

ugate, com 2 Wh |n D is MMAE, hayi
S e e R R S g oA by i
|mhhcamsmheraimmedenmbndytwtﬂealmidfrbad’chTMMHbody -drug
: o
S AR R R gty v
the thigl@GHIG Kagemre the wavy line indicates the attachment site to the linker
L. 52. The antibody-drug conjugate compound of claim 32 wherein the

pitent dkssEbody Arugiennivensirsmapntafy tim b frtherampgsing an

albumpeRitidmAdBHtdoG BPesaqiipedy-drug conjugate compound of claim 32
wherein the parent antibody is selected from a monoclonal antibody, a

MSpecifﬂxaﬁﬁbbﬁﬂy-arﬁg iconfigastbogyuadufoaim ddtibkeyinathd ABP comprises
a sequenilaNized, badys 1 NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, and
SEQ ID NO: 5.

36.  The antibody-drug conjugate compound of claim 32 wherein the cysteine
engineered antibody binds to an ErbB receptor selected from EGFR, HER2, HER3, and HER4.

37.  The antibody-drug conjugate compound of claim 32 wherein the cysteine
engineered antibody or the parent antibody binds to one or more of receptors (1)-(36):

(1) BMPR1B (bone morphogenetic protein receptor-type IB);

(2) E16 (LATI, SLC7AS);,

(3) STEAP1 (six transmembrane epithelial antigen of prostate);

(4) 0772P (CA125, MUC16);

(5) MPF (MPF, MSLN, SMR, megakaryocyte potentiating factor, mesothelin);

(6) Napi3b (NAPI-3B, NPTIIb, SLC34A2, solute carrier family 34 (sodium phosphate),
member 2, type 1l sodium-dependent phosphate transporter 3b);

(7) Sema 5b (FLJ10372, KIAA 1445, Mm.42015, SEMASB, SEMAG, Semaphorin 5b
Hlog, sema domain, seven thrombospondin repeats (type 1 and type 1-like), transmembrane
domain (TM) and short cytoplasmic domain, (semaphorin) 5B);

(8) PSCA hig (2700050C12Rik, C530008016Rik, RIKEN ¢cDNA 2700050C12, RIKEN
c¢DNA 2700050C12 gene);

(9) ETBR (Endothelin type B receptor);

(10) MSG783 (RNF124, hypothetical protein FLJ20315);

(11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAP2, STMP, prostate
cancer associated gene 1, prostate cancer associated protein 1, six transmembrane epithelial

antigen of prostate 2, six transmembrane prostate protein);
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54. The antibody-drug conjugate compound of claim 32 wherein the
parent antibody is huMAb4D5-8 (trastuzumab). 55. The antibody-drug
conjugate compound of claim 32 wherein the parent antibody is an
anti-ErbB2 antibody. 56. The antibody-drug conjugate compound of claim
32 wherein the parent antibody is an anti-EphB2R antibody. 57. The
antibody-drug conjugate compound of claim 32 wherein the parent

: : . i hodv-d ate
Kk Yl R e R S R S ST

cation ahaiiredysubfaniihe Mntileatherdflyg conjugate compound of claim 32 wherein
¢ odv i . od IGE. |
a@%ﬁmvgoﬂ ’%%?émti '@0%}‘;6 rug cbnjugggkgg?ﬁggﬁcli\%o%g%f# 5%9@%%th

factorlvherein the IgG is selected from subclasses: 1gGl, 1gG2, 1IgG3, and IgG4.

6(]149-6%?{?@@3(@6& 1891%“{9@5@ ?%?896@191&?@%&@%%%& receptor)

parént antibody is an antibody fragmént. 62. The antibody-drug conjugate
or Hs. &5t und of claim 61 wherein the antibody fragment is a Fab fragment.

Ot ] CB MU ROBYM USRS MARUAD IR B a9y ab

fragmentis hu4D5Fabv8. 64. The antibody-drug conjugate compound of
clAhFERHZ (IR Bie IR At SR ARILAD(SHIR dppain contimngrhrsehetpseaneher

proteiff1 ) PN BHFAP19);N O\ o~ CH30 O N -1--O CH30 HO H wherein
nis 0, 1, or 2; and Ab is a cysteine engineered antibody. 65. A

pﬂﬂ? itical composition comprising the antibody-drug conjugate
campQend of claim 32 or a pharmaceutically acceptable salt thereof, and
a@iguarma(.:eutically acceptable diluent, carrier or excipient. 66. The

p PaButical composition of claim 65 further comprising a
theoppe2orally effective amount of an additional chemotherapeutic agent.
67. An article of manufacture comprising an antibody-drug conjugate

IR EH claim 32,
(22) EphB2R;

(23) ASLG659;

(24) PSCA;

(25) GEDA;

(26) BAFF-R (B cell -activating factor receptor, BLyS receptor 3, BR3;

(27) CD22 (B-cell receptor CD22-B isoform);

(28) CD79a (CD79A, CD79¢., immunoglobulin-associated alpha, a B cell-specific
protein that covalently interacts with Ig beta (CD79B) and forms a complex on the surface with
IgM molecules, transduces a signal involved in B-cell differentiation);

(29) CXCRS (Burkitt's lymphoma receptor 1, a G protein-coupled receptor that is
activated by the CXCL13 chemokine, functions in lymphocyte migration and humoral defense,
plays a role in HIV-2 infection and perhaps development of AIDS, lymphoma, myeloma, and
leukemia);

(30) HLA-DOB (Beta subunit of MHC class I molecule (Ia antigen) that binds peptides
and presents them to CD4+ T lymphocytes);
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a container, and 111 1 a package insert or label indicating that the
compound can be used to treat cancer. 68. The antibody-drug conjugate
compound of claim 32 selected from the structures: Ab SO OJINJ .N,... N
NN~~00NVal-Cit-HJO'0 O O~ 0 0,0 0 P Ab-MC-vc-PAB-MMAF Ab
S/0ON~Ox0'H~"X"OAMNONNOHO,00~ OO
Ab-MC-vc-PAB-MMAE ADb-S r%. O N~~NYYN..~-NHOH 00,0 P

- - E.and. Ab-S N n~= Nr_~~§).00 ron‘|:2§> Ab-MC-MMAE
ALV e R secepsly PR Wdleaipion iRl dafon cradhél bred by

extrac¢ligliavgA ERomen be inwtivgdih spra@ieMiEnTisSion iNCneE@ENER deficiency may

contritg ¥ ambsRbibidd o SABKAE G LD MERIHONTY RAAS: Helga

E. VANDLEN, E ENGINEERED ANTIBODIES
ARD GO (Beairdiferentiation antigen CD72, Lyb-2);

(33) LY64 (Lymphocyte antigen 64 (RP105), type I membrane protein of the leucine rich
repeat (LRR) family, regulates B-cell activation and apoptosis, loss of function is associated with
increased disease activity in patients with systemic lupus erythematosis);

(34) FcRHI1 (Fc receptor-like protein 1, a putative receptor for the immunoglobulin Fc
domain that contains C2 type Ig-like and ITAM domains, may have a role in B-lymphocyte
differentiation);

(35) IRTA2 (Immunoglobulin superfamily receptor translocation associated 2, a putative
immunoreceptor with possible roles in B cell development and lymphomagenesis; deregulation
of the gene by translocation occurs in some B cell malignancies); and

(36) TENB2 (putative transmembrane proteoglycan, related to the EGF/heregulin family
of growth factors and follistatin).

38.  The antibody-drug conjugate compound of claim 32 wherein p is 1.
39.  The antibody-drug conjugate compound of claim 32 wherein p is 2.

40.  The antibody-drug conjugate compound of claim 32 wherein L has the formula:
—A—W,—Y,—

where:

A is a Stretcher unit covalently attached to a cysteine thiol of the cysteine engineered
antibody (Ab);

aisOor1;

each W is independently an Amino Acid unit;

w is an integer ranging from 0 to 12;

Y is a Spacer unit covalently attached to the drug moiety; and

yis0,1or2.

41.  The antibody-drug conjugate compound of claim 40 having the formula:
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<130> P2066R1 PCT <140> PCT/us200S/034353 <141> 2005-09-22
<150> Us 60/696,353 <151> 2005-06-30 <150> US 60/612,468 <151>
2004-09-23 <160> 49 <210>1 <211> 30 <212> PRT <213> Atrtificial
sequence <220> <223> artificial peptides <400> 1 Cys Asp Lys Thr His
Thr Gly Gly Gly Ser GIn Arg Leu Met Glu 15 10 15 Asp lle Cys Leu Pro
Arg Trp Gly Cys Leu Trp Glu Asp Asp Phe 20 25 30 <210> 2 <211> 20
<212> PRT <213> Atrtificial seqgence <220> <223> artificial peptides
<400> 2 GIn Arg LeU Met Glu ASp lle C(is Leu Pro Arg\Trp Gly Cys Leu 1
<21 <21§’Z!§9 212> PRT <213>
o fhwtidéS Ado> 3 GIn Arg Leu
gTrpGly CysLeu 15 p15 Trp Glu Asp

lle Glu Asp lle Cys Leu Pxo A

Asp Phe .

where PAB is para-aminobenzylcarbamoyl, and R'7 is a divalent radical selected from (CHy);,
C;-Cg carbocyclyl, O—(CHa),, arylene, (CH,)—arylene, —arylene—(CHs),—, (CH;),—(C3-Cs
carbocyclyl), (C3-Cs carbocyclyl)-(CH,);, C3-Cs heterocyclyl, (CH,),—(C3-Cs heterocyclyl), —
(Cs-Cs heterocyclyl)—(CH,),—, —(CHa),C(O)NRP(CH,),—, —(CH,CH,0),—,
—(CH,CH,0),—CH,—, —(CHa);C(O)NR*(CH,CH,0),—,
—(CH,),C(O)NR°(CH,CH,0),—CH,—, —(CH,CH,0),C(O)NR®(CH,CH,0),—,
—(CH,CH,0),C(0)NR®(CH,CH,0),—CH,—, and —(CH,CH,0),C(O)NR®(CH,),—; where R®
is H, C;-Cs alkyl, phenyl, or benzyl; and r is independently an integer ranging from 1 to 10.

42.  The antibody-drug conjugate compound of claim 41 wherein Wy, is valine-
citrulline.

43.  The antibody-drug conjugate compound of claim 41 wherein R'? is (CHy)s or
(CHa),.

44.  The antibody-drug conjugate compound of claim 40 having the formula:

? 0

]
N—R'7-C—D
Ab—S

O p

45.  The antibody-drug conjugate compound of claim 44 wherein R'7 is (CHy)s or
(CHy),.

46.  The antibody-drug conjugate compound of claim 40 having the formula:
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20 Page 1 1 P2066R1 sequence Listing <210> 4 <211> 18 <212> PRT
<213> Artificial sequence <220> <223> artificial peptides <400> 4 Arg
Leu lle Glu Asp lle Cys Leu Pro Arg Trp Gly Cys LeU Trp 151015 Glu
Asp Asp <210>5 <211> 11 <212> PRT <213> Artificial sequence
<220> <223> artificial peptides <400> 5 Asp lle Cys Leu Pro Arg Trp Gly
Cys Leu Trp 510 <210> 6 <211> 450 <212> PRT <213> Artificial
sequence <220> <223> artificial protein <400> 6 GlyVal GIn Leu Val
Glu Ser Gly Gly Gly Leu Val GIn Pro Gly 15 10 15 Gly Ser Leu Arg Leu
Ser,Cys @la Ala Ser Gly P nlle Lys 20 25 3 Tyr lle His Trp

a In Ala Pro GIyO_ys Iy Ld,rh 35340 u Trp val Ala¥arg lle Tyr
hr N n sp ser Val Lyq Gly Arg
Ab—$ e T r lleSer Ala Asp Th'r Se 65 7 N
H
P
HN
O~ "NH,

47.  The antibody-drug conjugate compound of claim 32 wherein L is SMCC.
48.  The antibody-drug conjugate compound of claim 32 wherein L is BMPEO.

49.  The antibody-drug conjugate compound of claim 32 wherein D is MMAE,

g nOH
N ]/
5. 0 O O
~

where the wavy line indicates the attachment site to the linker L.

having the structure:

50.  The antibody-drug conjugate compound of claim 32 wherein D is MMAF,

having the structure:

K SCae %r@

where the wavy line indicates the attachment site to the linker L.

51.  The antibody-drug conjugate compound of claim 32 wherein D is DM, having

the structure:
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Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Cys Glu Asp 80 85 90
Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 95 100 105
Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser 110 li5 120
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 125 130
135 Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys 140
145 150 Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
Page 2 P2066R1 Sequence Listing 155 160 165 Leu Thr Ser Gly Val His
Thr Phe Pro Ala Val Leu GIn 5er Ser 1H€C;7§9%§ﬁéﬁw§mﬁ‘y Ser Leu
Ser 5er Val Val Thr Val Pro 5er ser ggr 18N 195 Leu Gly Thr GIn Thr
Tyr lle Cys Asn Val Asn His Lys Pro 0 205Q10 Asn Thr Lys Val
Asp Lys Lys Val Glu Pro Lys Ser Cys’Asp Lys 215 220 225 Thr His Thr
Cys Pro Pro Cys Pgq ,K'PdPro Blu Len Leg Gly Gly 230 235 240 Pro Ser
Val Phe Leu Phe Pr
Ser Arg Th 3
Glu Asp Pro u Vg sp Gly Val 275 280 285

is Gln Asp 305 310
315 Trp Leu Asn Gly Lys Gl r Asn Lys Ala 320
325330 Leu Pro Ala Pro llg Glu Lys I_'Q?‘i@ Sler Lys Ala Lys Gly GIn 335
340 345 Pro Arg Glu Pro GIn val Tyr LeutPro Pro 5er Arg Glu Glu
350 355 360

where the wavy line indicates the attachment site to the linker L.

52.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody

is a fusion protein comprising the albumin-binding peptide (ABP).

53.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody
is selected from a monoclonal antibody, a bispecific antibody, a chimeric antibody, a human

antibody, and a humanized antibody.

54.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody
is huMAb4DS5-8 (trastuzumab).

55.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody

is an anti-ErbB2 antibody.

56.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody
is an anti-EphB2R antibody.

57.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody

is an anti-CD22 antibody.

58.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody
is an anti-MUC16 antibody.

59.  The antibody-drug conjugate compound of claim 32 wherein the parent antibody
is an intact antibody selected from IgA, IgD, IgE, IgG, and IgM.
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Met Thr Lys Asn GIn val 5er Leu Thr Cys Leu Val Lys Gly Phe 365 370

375 Tyr Pro 5er Asp lle Ala Val Glu Trp Glu 5er Asn Gly GIn Pro 380 385

390 Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 5er Asp Gly 395

400 405 5er Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp

410 415 420 GIn GIn Gly Asn Val Phe 5er Cys Ser Val Met His Glu Ala

Leu 425 430 435 His Asn His Tyr Thr GIn Lys 5er Leu 5er Leu 5er Pro

Gy, Lys 440 445 450, <210> 7 <211> 450 .<212> PRT <213> Artificial

B senc LR SR SR b S B B s setcted
from SbglasseselpGlingGulyGEB GimdlIeG4/al Glu Ser Gly Gly Gly Leu Val GIn

Pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn

16 1ys 2bhessibodypimg-cppiugeteirompened af glam 3 aviawic he perephantibody
is an Ar%oag ﬂ%ﬁfbrﬁlu Trp Val Ala Arg lle Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr

50 55 60 Ala Asp Ser val Lys Gly Arg Phe Thr lle Ser Ala Asp Thr Ser 65

35 90 T Als VAl Tyt 1ot oo er AT Ciy Gy Aep Gly e Tyt 550

r Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr

ﬁagm%b‘ﬁ?)ga%?éaﬁﬁ’é‘f%sp Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser

h | h | :
b7 1o e b e s b s e fpement i
hu4DSEdbivgs

64.  The antibody-drug conjugate compound of claim 32 having the structure:

wherein n is 0, 1, or 2; and Ab is a cysteine engineered antibody.

65. A pharmaceutical composition comprising the antibody-drug conjugate
compound of claim 32 or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable diluent, carrier or excipient.

66.  The pharmaceutical composition of claim 65 further comprising a therapeutically

effective amount of an additional chemotherapeutic agent.

67.  An article of manufacture comprising
an antibody-drug conjugate compound of claim 32,

a container, and
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140 145 150 Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
Ala 155 160 165 Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu GIn
Ser Ser 170 175 180 Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
Ser Ser Ser 185 190 195 Leu Gly Thr GIn Thr Tyr lle Cys Asn Val Asn
His Lys Pro Ser 200 205 210 Asn Thr Lys Val Asp Lys Lys Val Glu Pro
Lys Ser Cys Asp Lys 215 220 225 Thr His Thr Cys Pro Pro Cys Pro Ala

Pro Glu Leu Leu Gly Gly 230.23 Pro Ser Val Phe Leu Phe Pro Pro
(SbaeS her b b AL e cofhngind B BB o Wt il

Thg cvs YL VahNGA AR %ﬁﬁéaé@%ﬁﬁ%&%wﬁﬁl YA ARREEA FUMMAL bi¥Sctures:
Phe Asn Trp Tyr Val Asp Gly Val 275280 285 Glu Val His Asn Ala Lys

Thr Lys Pro Arg Glu Glu GIn Tyr Asn 290 295 300 Ser Thr Tyr Arg Val

Ab-s V&l Ser Val Leu Thr Val Leu His &R Asp 30 315 Trp Leu Asn Gly

s @lu Tyr Lys Cys Lys Ns. 3 L}éu Bro Al
Ny le s Ala'Lye GIxGln 8356840 345} P3 .@ 2
P2§66R1 sequence Listing Pro Arg Gill Pro GIn Val Tyr Thr L®u®#oPré p

Ser Arg Glu Glu 350 355%66)%“ I@}@ In Val Ser Leu Thr Cys
Leu Val Lys Gly Phe 365 3707375 " ? C sp lle Ala Val Glu Trp Glu
Ser Asn Gly GIn Pro 380 385 390 Glu Asn Asn Tyr Lys Thr Thr Pro Pro
Ap-g V8l Leu Asp Ser Asp Gly 395 4Q0 Sep he Leu Tyr Ser Lys Leu
r %Ser AE‘@;@k 0 GG G@s(wﬁ%e
Cys geryV tvlgll_%itc_;_:' Leu I ¢ I 0.0 5. or >

0 p
Ab-MC-vc-PAB-MMAE

Ab-S
o o 0
H OH
H
(o) o) o. 0 0.0 l
p
Ab-MC-MMAE

and

Ab-8

O

0
0 H O H
0 0. O 0
O< O ~oH -

Ab-MC-MMAF

wherein Val is valine and Cit is citrulline.
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425 430 435 His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
Lys 440 445 450 <210> 8 <211> 214 <212> PRT <213> Artificial
sequence <220> <223> artificial protein <400> S Asp lle GIn Met Thr GIn
Ser Pro Ser Ser Leu Ser Ala SerVal 151015 Gly Asp Arg val Thr lle
Thr Cys Arg Ala Ser GIn Asp Val Asn 20 25 30 Thr Ala Val Ala Trp Tyr
Gln GIn Lys Pro Gly Ly$ fgskT & Lyisnse #0s¢mbeu Leu lle Tyr Ser Ala Ser
Phe LeU Tyr Ser Gly Val frqu8ee 505560 Arg Phe Ser Gly Ser Arg Ser
<110> G NEASPRPe Thr Leu Thr lle 65 70 75 Ser Ser Leu GIn Pro Glu Asp
rmeeA#acT hrChyr Tlegr \Cys GIn GIn 80 85 90 His Tyr Thr Thr Pro Pro Thr
Fﬁ@%ﬁ{ﬁ&@éﬁ@ﬁﬁ?ﬁs Val Glu 95 100 105 lle Lys Arg Thr Cys Ala Ala
RraseHY ) lle Phe Pro Pro 110 115 120 Ser Asp Glu GIn Leu Lys
JAMRERN TR A& Ser val Val Cys Leu 125 130 135 Leu Asn Asn Phe Tyr
<120> R vy G v ahes ERED \Aair GopTEp Ays b UcADeE45 150 ASP Asn Ala Leu
<130> BHd&gi Gl Asn Ser Gin Glu Ser Val Thr Glu 155 160 165 GIn Asp Ser
Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr 170 175 180 Leu Ser
342 156 A XSSP Blu Lys His Lys Val Tyr Ala Cys Glu Page 5 P2066R1
Sequence Listing 185 190 195 Val Thr His GIn Gly Leu Ser Ser Pro Val

<130> 3, 836%a3Bhe ASn 200 205 210

<150> Us 60/612,468
<151> 2004-09-23

<160> 49

<210> 1

<211> 30

<212> PRT

<213> Artificial sequence

<220>
<223> artificial peptides

<400> 1
Cys Asp Lys Thr His Thr Gly Gly Gly Ser Gln Arg Leu Met Glu
1 5 10 15

Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu Trp Glu Asp Asp Phe
20 25 30

<210> 2

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> artificial peptides

<400> 2
Gln Arg Leu Met Glu Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu
1 5 10 15

Trp Glu Asp Asp Phe
20

<210> 3

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> artificial peptides

<400> 3
GIn Arg Leu Ile Glu Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu
1 5 10 15

Trp Glu Asp Asp Phe
20

Page 1




Arg Gly Glu Cys <210>9 <211> 10 <212> PRT <213> Atrtificial
sequence <220> <223> artificial protein <400> 9 Trp Val Arg GIn Cys
Pro Gly Lys Gly Leu 510 <210> 10<211> 10 <212> PRT <213>
Artificial sequence <220> <223> artificial protein <400> 10 Asn Ser Leu
Arg Cys Glu Asp Thr Alaval 510 <210> 11 <211> 13 <212> PRT
<213> Artificial sequeng 06<8 OS> <2%3> artsifcis:ial protein <400> 11 Leu
Val Thr Val Cys Ser Ala Ser Thr EYS (rﬁy"ﬁ’ro &r 510 <210> 12 <211>
:g%gi q <212> PRT <213> Artificial sequence <220> <223> artificial protein
<212> 490> 12 Leu Val Thr Val Ser Cys Ala Ser Thr Lys Gly Pro Ser 5 10

<213> &P1ifi aiak3equen® <212> PRT

<220>
<223> artificial peptides

<400> 4
Arg Leu Ile Glu Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu Trp
1 5 10 15

Glu Asp Asp
<210> 5
<211> 11
<212> PRT
<213> Artificial sequence
<220> )
<223> artificial peptides
<400> 5
Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu Trp
5 10
<210> 6
<211> 450
<212> PRT
<213> Artificial sequence
<220>
<223> artificial protein
<400> 6
Glu val GIn Leu val Glu ser Gly Gly Gly Leu val GIln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys
20 25 30
Asp Thr Tyr Ile His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr
50 55 60
Ala Asp Ser val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser
65 70 75
Lys Asn Thr Ala Tyr Leu GIn Met Ash Ser Leu Arg Cys Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr
95 100 105
Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
110 115 120
Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser
125 130 135
Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys
140 145 150

Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala
pPage 2




Leu

Gly

Leu

Asn

Thr

Pro

Ile

His

Glu

ser

Trp

Leu

Pro

Met

Tyr

Glu

Ser

GIn

His

<210>
<211>
<212>
<213>

<220>
<223>

<400>

<213> Artificial sequence <220> <223> artificial protein <400> 13 Leu
Val Thr Val Ser ser Cys Ser Thr Lys Gly Pro Ser 510 Page 6 P2066R1
Sequence Listing <210> 14 <211> 13 <212> PRT <213> Atrtificial
sequence <220> <223> artificial protein <400> 14 Leu val Thr Val Ser
Ser Ala Cys Thr Lys Gly Pro Ser 510 <210> 15 <211> 14 <212>PRT
<213> Artificial sequence, ><223> aLrith'qiaI protein <400> 15 His

<220
Thr Phe ProfGys Val Leu &qgégf&grnéﬁy Leu I:'Igyr Senes 10 <210> 16
211> 14 <212> PR-L‘F<2%§> Artificial sequence <220> <223> artificial
T;hr(r)téfzr'f 21&9’03%%1%@% hr h%r%’réjzgxl\éava ue%qélrsie&y%&ser Gly Leu Tyr
357 £ 0F 2T LR M 2R BRI U3 Ariligal sequence
185 190 195

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

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

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

Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser
260 265 270

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

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn
290 295 300

Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp
305 310 315

Leu Asn Gly Glu Tyr Lys Cys Lys val Ser Asn Lys Ala

Lys
320 325 330

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
335 340 345

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

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

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

Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
395 400 405

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

GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu
" 425 430 435

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
440 445 450

7

450

PRT

Artificial sequence

artificial protein

7
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Glu

Gly

AsSp

Glu

Ala

Lys

Thr

Ala

cys

Lys

Asp

Leu

Gly

Leu

Asn

Thr

Pro

Ile

His

Glu

ser

Trp

Leu

<223> artificial protein <400> 17 Ser Leu Ser Ala Ser Cys Gly Asp Arg
Val Thr 510 <210> 18 <211> 11 <212> PRT <213> Artificial sequence
<220> <223> artificial protein <400> 18 GIn Lys Pro Gly Lys Cys Pro Lys
Leu Leu lle 510 <210> 19 <211> 11 <212> PRT <213> Artificial
sequence <220> <223> artificial protein Page 7 P2066R1 Sequence
Listing <400> 19 Glu ”ei% Ar_?eThr CXSLAI%%Ia Pro Ser Val 510
FALEm 20534112 <2 %E% S 185 A seguagce <220> <223>
artificial proteis <400> 20 Thr CydQla Ala Pro Cys Val¥he lle Phe Pro

£40 131 Qr5 2107581 Al ATalha<dd2R iy RPhe<kdB1 Rriifjsial sequence
<220> <223>28rtificial protein <400> 21 30

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

Trp val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr

50 55 60
Asp Ser val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser
65 70 75

Asn Thr Ala Tyr Leu G1n Met Asn Ser Leu Arg Ala Glu Asp
80 85 90

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

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

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

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

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

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

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

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

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

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

Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser
260 265 270

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

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

Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp
305 310 315

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala
320 325 330
Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln

335 340 345
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Pro

Met

Tyr

Glu

Ser

Gln

His

Phe lle Phe Pro Pro cys Asp Glu GIn Leu Lys 510 <210> 22 <211> 11
<212> PRT <213> Artificial sequence <220> <223> artificial protein
<400> 22 Asp Glu Gin Leu Lys Cys Gly Thr Ala Ser Val 510 <210> 23
<211> 11 <212> PRT <213> Artificial sequence <220> <223> artificial
protein <400> 23 Phe Tyr Pro Arg Glu Cys Lys Val GIn Trp Lys 5 10
<210> 24 <211> 11 <2 <213> Artificial sequence <220> <223>
artificial protein <400> %%@ ?’ﬁ%ﬁe&%qg/% c,&slﬂ ,Sbgr%’ cys Leu GIn Ser Gly Asn
FF1A-Glg Yo} Tvn Thed 9P pRATC ZESANGHLIaE Sequence Page 8
P2066R1 Sequence Listing <228> <223> artificial protein <400> 25 Ala

Tu'Gin/Ser (Bl 2y sSser-SinTEILEet-¢aN D 1os 61y Phe

Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly G1n Pro
380 385 390

Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
395 400 405

Phe Phe Leu Tyr Ser Lys teu Thr val Asp Lys Ser Arg Trp
410 415 420

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

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
440 445 450

<210> 8

<211> 214

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400>

Asp

1
Gly
Thr
Leu
Arg
Ser
His
Ile
ser
Leu
Asp
Gln

Leu

8
ITe Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser GIn Asp val Asn
20 25 30

Ala val Ala Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys
35 40 45

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

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

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

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

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

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

Asn Asn Phe Tyr Pro Arg Glu Ala Lys val GlIn Trp Lys val
140 145 150

Asn Ala Leu Gln Ser Gly Asn Ser GIn Glu Ser val Thr Glu
155 160 165

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr
170 175 180

Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu
Page 5



val

<210> 26 <211> 11 <212> PRT <213> Artificial sequence <220><223>
artificial protein <400> 26 Val Thr Glu GIn Asp Cys Lys Asp Ser Thr Tyr
510 <210> 27 <211> 11 <212> PRT <213> Atrtificial sequence <220>
<223> artificial protein <400> 27 Gly Leu Ser Ser Pro Cys Thr Lys Ser
Phe Asn 510 <210> 28 <211> 450 <212> PRT <213> Artificial
sequence <220> <2233 Z%géfﬁl%legngg%gl L5$400> 28 Glu Val GIn Leu Val
Glu Ser Gly 18ly Gly Leu ValGInam Gly 15 18 15 GbpSer Leu Arg Leu

%@r,ﬁgsﬂaﬁla S r G %‘ Q',l],f e hr %g 22308L Tyr Trp Met His

Trp Val Arg 23 Ala Pro Gly Lys y Leu 35 40 45 Gleadrp Val Gly Phe lle

Arg (ﬁ n&oc %?r Thr Gly Tyr Thr Asp Tyr 50 55 60 Asn GIn Lys Phe Lys Asp

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Trp val Arg Gln Cys Pro Gly Lys Gly Leu
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asn Ser Leu Arg Cys Glu Asp Thr Ala val
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Arg Phe Thr lle Ser Ala Asp Thr Ser 65 70 75 Lys Asn Thr Ala Tyr Leu
%Ln Met Asn Ser Leu Arg Ala Glu Asp 80 85 90 Thr Ala Val Tyr Tyr Cys

r Arg Arg Pro Lys lle Pro Arg His 95 100 105 Ala Asn Val Phe Trp Gly
CRI.Gly. Thr Leu Val Thr Val Ser Ser

sequence

artificial protein
9
10
10
10
PRT
Artificial sequence
artificial protein
10
10
11
13
PRT
Artificial sequence
artificial protein

11

Lteu val Thr val Cys Ser Ala Ser Thr Lys Gly Pro Ser
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10
12
13

PRT
Artificial sequence

artificial protein
12

Lteu val Thr val Ser Cys Ala Ser Thr Lys Gly Pro Ser
5

<210>
<211>
<212>
<213>

<220>
<223>

10

13

13

PRT

Artificial sequence

artificial protein

<400> 13
Leu val Thr val Ser Ser Cys Ser Thr Lys Gly Pro Ser
5

10
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110 115 120 Cys Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser
Ser 125130 135 Page 9 P2066R1 Sequence Listing Lys Ser Thr Ser Gly
Gly Thr Ala Ala Leu Gly Cys Leu Val Lys 140 145 150 Asp Tyr Phe Pro
Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 155 160 165 Leu Thr Ser
Gly Val His Thr Phe Pro Ala Val Leu GIn ser Ser 170 175 180 Gly Leu Tyr
Ser Leu ser ser Val val J [ é/gl SPerousr('ecresegSstef1 185190 195 Leu Gly Thr
<210>Gl Thr Tyr lle Cys Asn \%a?A{sn H(lqsei_ys I5ro S&f 200 205 210 Asnh Thr
:ﬁ%i LgsTVal Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys 215 220 225 Thr
<213> Hisc ThircGys Rpdiea Cys Pro Ala Pro Glu Leu Leu Gly Gly 230 235 240
<220>Pro ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu met 245 250
<223>20%1 HecRar fvadiw Pro Glu Val Thr Cys Val Val Val Asp Val Ser 260 265
<400>2740 His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr Val Asp Gly Val 275
Lou 0 AR5V SldakHisiisrarkys Jhcly$Rraérg Glu Glu Gin Tyr Asn
290 295 300 Ser Thr Tyr Arg Val ¥l Ser Val Leu Thr Val Leu His Gin
<210>Asp 30S 310 315 Trp LeU Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
<211>13A Ala 320 325 330 Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys
:5%%1 Mﬁﬂ%ﬁ%@é@@ Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser
Arg Glu Glu 350 355 360 Met Thr Lys Asn GIn Val Ser Leu Thr Cys Leu
220 b liys Gly BRexe3R5 370 375 Tyr Pro ser Asp lle Ala Val Glu Trp Glu ser
<400>A155n Gly GIn Pro 380 385 390 Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val

His HEUASPPREIASR LN eu G1n ser ser Gly Leu Tyr ser
5 10

<210> 16

<211> 14

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 16
His Thr Phe Pro A1§ val Leu Gln Cys Ser Gly Leu Tyr Ser
10

<210> 17

<211> 11

<212> PRT

<213> Artificial sequence

<220> ]
<223> artificial protein

<400> 17
Ser Leu Ser Ala Ser Cys Gly Asp Arg val Thr
5 10

<210> 18

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 18
Gln Lys Pro Gly Lyg Cys Pro Lys Leu Leu Ile
10

<210> 19

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

Page 7
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395 400 405 Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
Trp 410 415 420 GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu
Ala Leu 425 430 435 His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser

Pro Gly Lys 440 445 450 <210> 29 <211> 25 <212> PRT <213>
Artificial sequence Page 10 P2066R1 sequence Listing <220> <223>

artificial protein <400> |2)9 ?é%lGlu q%g) PrLoi Glun Cys Lys Phe Asn Trp Tyr
<400> Vi@l Asp Gly val 1510 19000 Vs i§'eAsnsN|agLys Thr Lys Pro Arg 20 25

Glu KiZ] 0ys30rgrhT>C95 A2 140 PRT

183 Artificial sequence <220> <223>

artificial proteirsi <400> 30 His GIu® sp Pro Glu val Lys Phe Asn Trp Tyr

<%%g> s Asp Gly Val 151015 G1U val His Asn Ala Lys Thr Lys Pro Arg 20
35122 27<210> 31 <211> 25 <212> PRT <213> Atrtificial sequence <220>

<213> 2351 gidificiabpentein <400> 31 His Glu Asp Pro Glu Val Lys Phe Asn
<220-1rp Tyr Val Asp Gly Cys 1510 15

<223> artificial

<400> 20
Thr Cys Ala Ala

<210>
<211>
<212>
<213>

<220>
<223> artificial

<400> 21
Phe Ile Phe Pro

21

11

PRT
Artificial

<210>
<211>
<212>
<213>

<220>
<223> artificial

<400> 22
Asp Glu GIn Leu

22

11

PRT
Artificial

<210>
<211>
<212>
<213>

<220>
<223> artificial

<400> 23
Phe Tyr Pro Arg

23

11

PRT
Artificial

<210>
<211>
<212>
<213>

<220>
<223> artificial

<400> 24
Trp Lys val Asp

24

11

PRT
Artificial

<210>
<211>
<212>
<213>

25

11

PRT
Artificial

protein

Pro Cys val Phe
5

sequence
protein

Pro Cys Asp Glu
5

sequence
protein

Lys Cys Gly Thr
5

sequence
protein

Glu Cys Lys val
5

sequence

protein

Asn Cys Leu GIn
5

sequence

Ile

Gln

Ala

Gln

Ser

Phe
10

Pro Pro

Leu
10

Lys

ser val

10

Trp
10

Lys

Asn
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Glu val His Asn Ala Lys Thr Lys Pro Arg 20 25 <210> 32 <211> 25
<212> PRT <213> Artificial sequence <220> <223> artificial protein
<400> 32 His Glu Asp Pro Glu Val Lys Phe Asn Tip p Tyr Val Asp Gly Val
Glu Cys His Asn Ala Lys Thr Lys Pro Arg 20 25 <210> 33 <211> 25
<212> PRT <213> Artificial sequence <220> <223> artificial protein
<400> 33 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val 1
510 15 Glu Val His Ash-ye Ty & fHF s Bis 'Afy Page 11 P2066R1
<220>sequence Listing .20 25 <210> 34 <211> 11 <212> PRT <213> Artificial
<223> AHIERCR 3182235 artificial protein <400> 34 Tyr Lys Cys Lys Val
<400>Qys Asn Lys Ala Leu Pro 5 10 <210> 1':'»5 <211> 13 <212> PRT <213>
Ala Uit g BBn &S 5508 2 524>°5kitRlal protein

<210> 26
<211> 11
<212> PRT
<213> Artificial sequence
<220>
<223> artificial protein
<400> 26
val Thr Glu GIn Asp Cys Lys Asp Ser Th6 Tyr
5 1
<210> 27
<211> 11
<212> PRT
<213> Artificial sequence
<220>
<223> artificial protein
<400> 27
Gly Leu Ser Ser Pro Cys Thr Lys Ser Phg Asn
5 1
<210> 28
<211> 450
<212> PRT
<213> Artificial sequence
<220>
<223> artificial protein
<400> 28
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Ser Tyr Trp Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp val Gly Phe Ile Asn Pro Ser Thr Gly Tyr Thr Asp Tyr
50 55 60

Asn GIn Lys Phe Lys Asp Arg Phe Thr Ile Ser Ala Asp Thr Ser
65 70 75

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

Thr Ala val Tyr Tyr Cys Thr Arg Arg Pro Lys Ile Pro Arg His
95 100 105

Ala Asn val Phe Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
110 115 120

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

Asp

Leu

Gly

Leu

Asn

Thr

Pro

Ile

His

Glu

Ser

Trp

Leu

Pro

Met

Tyr

Glu

ser

Gln

His

<210>
<211>
<212>
<213>

<400> 35 lle Glu Lys Thr lle Cys Lys Ala Lys Gly GIn Pro Arg 510 <210>
36 <211> 13 <212> PRT <213> Artificial sequence <220> <223>
artificial protein <400> 36 lle Glu Lys Thr lle Ser Lys Cys Lys Gly GIn Pro
Arg 510 <210> 37 <211> 11 <212> PRT <213> Atrtificial sequence
<220> <223> artificial protein <400> 37 Lys Gly Phe Tyr Pro Cys Asp lle
Ala Val Glu 510 <210> ?6 1> 11 <212> PRT <213> Atrtificial

1
ww&n%r@%omﬁﬂﬁwag% 1 520 381PrgsPro Val Leu Asp
Cys Asp Gly18&r Phe Phe 5 10 11*4510> 39 <211> 44658212> PRT <213>

Artifitial SRAERNERo <A20m Pagde gerl PraoﬁﬁRéeS%qvmee Listing <223>
artificial proté¥ <400> 39

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

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

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

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

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

Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser
260 265 270

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

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

Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp
305 310 315

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

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn
335 340 345

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

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

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

Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
395 400 405

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

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

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
440 445 450

29

25

PRT

Artificial sequence
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<220>Ala Thr Tyr Tyr Cys Ala

Asp Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Asn Pro Ser 1510 15

GIn Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser lle Thr 20 25 30

Asn Asp Tyr Ala Trp Asn Trp lle Arg GIn Phe Pro Gly Asn Lys 35 40 45

Leu Glu Trp Met Gly Tyr lle Asn Tyr Ser Gly Tyr Thr Thr Tyr 50 55 60

Asn Pro Ser Leu Lys Ser Arg lle Ser lle Thr Arg Asp Thr Ser 65 70 75 Lys

Asn GIn Phe Phe Leu Hpizolaal#lAsn Ser Va| Thr Thr Glu ASP 80 85 90 Thr
r

o A% ETy 'S "8u Thr Tyr 95 100 105 Trp

<223> G Tlir Gl AMetedu Val Thr Val Ser Ala Cys Ser Thr Lys 110 115 120
<400> Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser 125 130

Hii AR5 ASHy KBy Gr Aia IMa Ewﬁ@ﬂyngswemﬂahm@hsﬁ
145 150 Glu I§ro Val Thr val Ser +

yr Phe Pro 140

Asn Ser Gly Ala Eeu Thr Ser Gly 155

P

Glu VgOHIB5AVIah His-ThiTPhéyRrémlaRgal Leu GIn Ser Ser Gly Leu Tyr Ser
170 175 180 £2u Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn
<210>185 190 195 Thr Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys
200 205 210 ASP Lys Lys Val Glu Pro Lys Ser Cys ASP Lys Thr His
<213> Pt Oysi 2l 5e2@en225 Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
<«220>5¢er Val Phe 230 235 240 Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
<223> | 8idr fug TmeRef® 250 255 Pro Glu Val Thr Cys Val Val Val Asp Val Ser
<400> 1§ Glu Asp Pro 260 265 270 Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
His §/al Gl K@ Eig Ash LIF5PREA28T rm’ayty@'Tmsay@Pmi)S\rg Glu Glu GIn

<211>
<212>

1 Tyr Asn Ser THr Tyr Arg 290 295 3
Glu val His Asn A;

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31

25

PRT
Artificial

artificial

31

His Glu Asp Pro
1

Glu val His Asn

<210>
<211>
<212>
<213>

<220>
<223>

<400>

32

25

PRT
Artificial

artificial

32

His Glu Asp Pro
1

Glu Cys His Asn

<210>
<211>
<212>
<213>

<220>
<223>

<400>

33

25

PRT
Artificial

artificial

33

His Glu Asp Pro
1

Glu val His Asn

8o

a Lys Thr Lys Pro Arg
0 25

sequence
protein
Phe

Glu val Lys Asn Trp Tyr val Asp Gly Cys
5 10 15

Ala Lys Thr Lys Pro Arg
20 25

sequence
protein
Phe

Glu val Lys Asn Trp Tyr val Asp Gly val
5 10 15

Ala Lys Thr Lys Pro Arg
20 25

sequence
protein
Phe

Glu val rys Asn Trp Tyr val Asp Gly val
5 10 15

Cys Lys Thr Lys Pro Arg

Page 11
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Val Val Ser Val LeU Thr Val Leu His GIn Asp Trp Leu Asn Gly 305 310
315 Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro 320
325 330 Page 13 P2066R1 Sequence Listing lle Glu Lys Thr lle Ser Lys
Ala Lys Gly GIn Pro Arg Glu Pro 335 340 345 GIn Val Tyr Thr Leu Pro
Pro Ser Arg Glu Glu Met Thr Lys Asn 350 355 360 GIn Val Ser Leu Thr

Cys Leu Val Lys Gly Ph é Pr egrégp 2&5 70 375 lle Ala Val Glu Trp
Glu Ser Asn Gly GIn Prc?z der s%e s Tyr 380 385 390 Lys Thr Thr Pro

<210 Parg Val Leu Asp Ser Asp Gly Ser Phe Phe Leu 395 400 405 . Tyr ser Lys

<211>Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn 410 415 420 Val Phe

<212>8’§f{1q¥%1§¢r Val Met His Glu Ala Leu His Asn His Tyr 425 430 435 Thr

213
<% Gin Lys Ber Ll ser Leu Ser Pro Gly Lys 440 445 <210> 40 <211> 10

:%gZ?éZ%P%X <213> Artificial sequence <220> <223> artificial protein
4005'30°Adn rp lle Arg GIn cys Pro Gly Asn Lys 510 <210> 41 <211>
<400>134 <212> PRT <213> A tificigl sequence <220> <223> artificial protein
or ng6§S4llyls_e\ﬁaAscr\;sslésrnCE/Yssﬁra eroGIDoAsp Thr Ala Thr 510

<210> 35

<211> 13

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 35
Ile Glu Lys Thr ITe Cys Lys Ala Lys Gly GIn Pro Arg
5 10

<210> 36

<211> 13

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 36
ITe Glu Lys Thr Ile Ser Lys Cys Lys 615 Gln Pro Arg
5

<210> 37

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 37
Lys Gly Phe Tyr Prg Cys Asp Ile Ala Vié Glu

<210> 38

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 38
Pro Pro val Leu Asp Cys Asp Gly Ser Phg Phe
5 1

<210> 39
<211> 446
<212> PRT
<213> Artificial sequence

<220>
Page 12




<223> 9£418p Adifigia)aquence <
<400>

Asp

1
Gln
Asn
Leu
Asn
Lys
Thr
Trp
Gly
Gly
Glu
val
Leu
Thr
Asp
Pro
Leu
Pro
Glu
Ala

val

Lys

<210> 42 <211> 21 <212> PRT <213> Artificial sequence <220><223>
artificial protein <400> 42 Gly GIn Gly Thr Leu Val Thr Val Ser Ala cys
Ser ThrLys Gly 15 10 15 Pro Ser Val Phe Pro Leu 20 <210> 43 <211>
14 <212> PRT <213> Atrtificial sequence Page 14 | P2066R1 Sequence
Listing <220> <223> artificial protein <400> 43 His Thr Phe Pro Cys Val
Leu GIn ser Ser Gly Le er 510 <210>44 <211> 14 <212> PRT
lﬁzm%ﬁoée(iﬁe%g g}ﬁﬁ};ﬁ'& protein <400> 44 His
gr Phe Pro Ala Cys LeU GIn Ser Ser Gly LeU Tyr Ser 510 <210> 45
vad 1dm 1ku<@z1RRE<eh3rrrtifigiakseaquiense rra2 2Ry <223> artificial
protein <400> 45 Phe Leu Ser VaPSer Cys Gly Gly Afg Val Thr
Ser Leu Ser ng Thr Cys Thr val ng Gly Tyr Ser Ile ng

Asp Tyr Ala Trp Asn Trp Ile Arg Gln Phe Pro Gly Asn Lys
35 40 45

Glu Trp Met Gly Tyr Ile Asn Tyr Ser Gly Tyr Thr Thr Tyr
50 55 60

Pro Ser Leu Lys Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser
65 70 75

Asn GIn Phe Phe Leu His Leu Asn Ser val Thr Thr Glu Asp
80 85 90

Ala Thr Tyr Tyr Cys Ala Arg Trp Asp Gly Gly Leu Thr Tyr
95 100 105

Gly GIn Gly Thr Leu val Thr val Ser Ala Cys Ser Thr Lys
110 115 120

Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
125 130 135

Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro
140 145 150

Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
155 160 165

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

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

Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val
200 205 210

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

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
260 265 270

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

Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg
290 295 300

val ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly
305 310 315

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
320 325 330
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Ile
Gln
Gln
Ile
Lys
Tyr
val
Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Asn

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Gly
1

Pro

<210>
<211>
<212>
<213>

510 <210>46 <211> 11 <212> PRT <213> Atrtificial sequence <220>
<223> artificial protein <400> 46 GIn Lys Pro Gly Asn Cys Pro Arg Leu
Leulle S 10 <210>47 <211> 11 <212> PRT <213> Artificial sequence
<220> <223> artificial protein <400> 47 Glu lle Lys Arg Thr Cys Ala Ala
Pro Ser Val S 10 <210> 48 <211> 11 <212> PRT <213> Artificial
sequence <220> <223;2@ggi(iialep[l%tein <.40p> 48 Phe Tyr Pro Arg Glu
Cys Lys Val GIn Trp Lys 0 ﬁa%e 15 P20B6R1 Sequence Listing
@21%49‘2%%%551'1 Ly 15%ka P%T?%él@ﬁ Rrefierd §ém§§§ce <220> <223>
artificial protein <400> 49 Val Thr Glu GIn Asp Cys Lys Asp Ser Thr Tyr

Y| u Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
10 Pa@@ 1?'%0 355 360

val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
365 370 375
Ala val Glu Trp Glu Ser Ash Gly GIn Pro Glu Asn Asn Tyr
380 385 390
Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
395 400 405
ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln Gly Asn
410 415 420
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr
425 430 435
GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
440 445
40
10
PRT
Artificial sequence
artificial protein
40
Trp Ile Arg GIn Cys Pro Gly Asn Lys
5 10
41
11
PRT
Artificial sequence
artificial protein
41
Asn Ser Cys Thr Thr Glu Asp Thr Ala Thr
5 10
42
21
PRT
Artificial sequence
artificial protein
42
GIn Gly Thr Leu val Thr val Ser Ala Cys Ser Thr Lys Gly
5 10 15
Ser val Phe Pro Leu
20
43
14
PRT

Artificial sequence
Page 14



P2066R1 Sequence Listing

<220>
<223> artificial protein

<400> 43
His Thr Phe Pro Cys val Leu GIn Ser Ser Gly Leu Tyr Ser
5 10

<210> 44

<211> 14

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 44
His Thr Phe Pro Ala Cys Leu GIn Ser Sig Gly Leu Tyr Ser
5

<210> 45

<211> 11

<212> PRY

<213> Artificial sequence

<220>
<223> artificial protein

<400> 45
Phe Leu Ser val Ser Cys Gly Gly Arg Vag Thr
5 1

<210> 46

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 46
Gln Lys Pro Gly Asg Cys Pro Arg Leu ng Ile

<210> 47

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 47
Glu Ile Lys Arg Thr Cys Ala Ala Pro Ser val
5

<210> 48

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> artificial protein

<400> 48
Phe Tyr Pro Arg Glu Cys Lys val GlIn T;g Lys
5
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P2066R1 Sequence Listing
<210> 49
<211> 11
<212> PRT
<213> Artificial sequence

<220> ]
<223> artificial protein

<400> 49
val Thr Glu GIn Asp Cys Lys Asp Ser Thr Tyr
5 10
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