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CYSTEI NE ENG NEERED ANTI - TENB2 ANTI BODI ES AND ANTI BODY
DRUG CONJUGATES FI ELD OF THE | NVENTI ON The i nventi on

WO 280%58%9general | y to anti bodi es engi neered wPCH/US2008/080102

reactive cysteine residues and nore specifically to
anti bodies with therapeutic or_ di fﬁnos e

G PITFENFI NG INFRR IR ST HEENR fhE BOMIES HYB AYTIBODY DRUG

be conjugated with chem%w & drugs, toxins,
affinity Iigands such as n, and det ecti on Iabels

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

Conj ugat & cc“,fripc”,ﬂnSQtl# 6P G T NI 2 i vivo

di agpQsi$eRfontEIgRE to FANBE L Edh Grilel R widk react t
asso@?éteﬁ sggho o |calg£8nd|t|5ns g%%%KGﬁéUNgaégﬁﬁﬁgmne

mLxHIMEMﬁH@d)rABp@thMMyMI emtsmyhela asthhbenpeagicatyldiagnestic applications. The
ment of ts. W t

SR R e S T

afBhitPlRaIMs 8@ 4sWBHRSA@at@ERMH IRRY RRBt dRSropRedsf flﬁélﬁﬂ\/)éntlon also
expressed on the surface of cancer cells as conpared

retagesripnregtiods 06 nsm&ﬂ@témlw apé pniodyrlive coegnts gemnpeynds dor in vitro,
i35Sl it Bl SALASE S [ O ANGShaAhARIPSHR. G RRERRhological

nti ion o
aﬁyﬁnmsa3500|ated ceII surface anti gen pol ypepti des,
i.e. tunor associ ated antigens (TAA) all ows specific

targeting of cancer_cel r.d ' '
ant i body- based ther%ﬁp5§%agﬁéuh§§ ‘gﬁgggﬁgébbrug
conj Nga ftﬁé%g)ohas hefn cdBTHACS RRIIMOAERRod (FQImMENRST Ith@éHts with

delivery toxic or cytostatic agents, I.e. drugs
dllOcrL(nhthumloglndﬂldlndtangllogﬁ:mc debidsrsi Al rupencnr e ananemtthefvise tumor-

T T N
nd3hff, %%Hfé%&%/us?&(l&é havleltRén Jdchfified RPaydiRiar G@irgéd @0 ancer diagnosis
Cancer 3:207-212; Syrigos and Epcnetos (1999)

anfinthérepneéth aREbede qurgxisﬁsomﬁsucm@nore@%@mm g9ll gyépce antigen

P(igigflé’é‘g : éjt g&% d%sg?xate?( aag%séxls I(”\f/é.ﬁ\% al]fo égcﬁﬁg'za%%}l{gtof cancer cells

fok @csﬁ%&@ﬁéﬂ?md%ﬂdb@ bzﬁ@@mehdp@ds accunul ation ther ein,
where system c adm nistration of these unconjugated

druglhg@ﬁﬂ%aﬁWvKWGEULFOWHgﬁﬁdaﬁggiagi@np@v§pgu5@estm%hekmm
dcslgﬁfafh% %{10(}1(%898[ [@Lst&% Jm%t a1 d !l‘%SQ§ k§ P ﬁlH rtuﬁ‘l% !:c? s in the

'm nat ed et a Lancet
tr@meftMicanckd (L dRI861), 1 6QB80 DS urd Hapipen 11 Pﬁﬁﬁjacbmgy Sady549; Wu et al

TG S SHA SR ST B RSB NS A epgr2n
Syrigos and Epenetos (1999) Anticancer Research 19:605-614; Niculescu-Duvaz and
Springer (1997) Adv. Drug Del. Rev. 26:151-172; US 4975278) allows targeted delivery of
the drug moiety to tumors, and intracellular accumulation therein, where systemic
administration of these unconjugated drug agents may result in unacceptable levels of
toxicity to normal cells as well as the tumor cells sought to be eliminated (Baldwin et al
(1986) Lancet pp. (Mar. 15, 1986):603-05; Thorpe, (1985) "Antibody Carriers Of Cytotoxic
Agents In Cancer Therapy: A Review," in Monoclonal Antibodies '84: Biological And
Clinical Applications, A. Pinchera et al (ed.s), pp. 475-506). Efforts to improve the
therapeutic index, i.e. maximal efficacy and minimal toxicity of ADC have focused on the

selectivity of polyclonal (Rowland et al (1986) Cancer Immunol. Immunother., 21:183-87)
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Cinical Applications, A Pinchera et al (ed.s), pp.
475-506). Efforts to inprove the therapeutic index,
WO 2009/0534 ml  ef f | cacy and minimal toxicity oPCABE24)5980102
focused on the sel ect|V| ty of poI ycI onal (Row and et
(1986) Cancer | mun her.. é 183- f% géand
aﬂ%ﬁ@ﬂﬂc&%l afaﬁ)@fil@%épéés)(ﬁ%ﬁ(t?él)asé%u%{ﬂfméén FrgTe|caking groperties
r { &%@
(I&%cg K |dr’10|% gﬂlﬁn@ghrg(?rg%g gg?/cog 43 ?4[5214 8395 Dr(lg%étles used in
amidbéy dieg cospdateninehide bodyria rmgemcm;cmg amcéxsasm;nﬂth@a toxin, plant

bact eri al rotelnto ns, sych a htherl OXI
PIgICAhOX S St P e Sl %@ﬁc‘-ﬁ? srulcgra ristadins %({l@gmyggl (Mandler et al

n ef al9D0@)) Bi &
(2%)9%’“) Qﬁth@‘?‘\(dtsée%tcbmm Q%Caﬁc?rw}:sng;t M‘%g%@:r[ 9@)156 _} 1001gamc

!\@SlChq\mﬁddttetb 1@t1(ﬁl5 1@28ﬂﬂ)chpD@rdgé?rﬂoé) gld%dlugﬁh@rhem 13:786-791),

Lette ;
TN Ggale ek 114 7 O T Ay aRet ROk ) B 8613-8623),
cdlxsﬂelazr{;uﬁ (LbddetGl (BIo8( L9928} R 33:29N8t lnmheﬁﬁd al §O03) Cdlcer Res.
93: 861 8-8623), calicheamcin (Lode et al (1998

STAROet 34R: Slausgn O gloXpRUbRIR regthefrexaieg o vigeibsy &@e@and ctal

6-3342) t . _
e MR PSR Lty AL A s ncluing
tubmlie bingih gMBY Aabihetip, eytbpdisotheragnidhibyics tStniceytotoxic drugs tend to be

nmechani snms i ncl udi ng, tubul i n bi ndj n DNA bi.ndi ng,

inAGGi o8 ditE AEEY WhT PPiteaivd tabee RIS 5% 0 PEASIB §C°F%‘iﬁ’6| ﬁé@lds
be i édri‘é@a‘u‘ﬂr F@@e% Qtﬂs'ta\ﬁ%p}:y\g@ﬁq SR &y 15 Qi AHPIRIMAE),

ant i d| es ofr p otein rece I gands. The auristatin
sypeEtic dmﬂpomfrdoskatq&ttmr(\fﬂ) OAERS 5T, Ik deet bydjagatédsasatrip moieties to:

. E)., t het dol. ast ati ) .
(0B 7o ) B GOy DaPed S U Tl BT BgmE: () eACIO
Wﬁic)l 1§§ﬂe€r? it§ OP3DAs! Mtol@@%bl%ﬂ é@ﬁn&gﬁﬁ@uﬁsﬁﬂﬁc bfdl e2602),

Lew s on carci nomas) which is specific
Btosor@@%e oheinéstmt lél(@g%éaﬂon{a?lougnm@uaéémom DesmaRioteghnglogy

39907 BRSPS TRAL 5 SR L BRI i v

CBreangiiseesahciths §RQ3)WB @ooB B[ ) thld&BmiAal,CMD-cxpressing
2004/ 0018194; (iii) anti-_ CD20 anti bodi es such

anp@rg)ggchxmw@dgp@rgiggggy) 3 EpHE2 R prtdhade i Solor tleatmscnt of colorectal
BRI FRLSEPAND CBNSPLR 3N LTVIN, TANIF-SL0 M ok

ClGARDes) Cxﬂhﬁol{ei 63}63(82%(34%) Gai cestuResealt iR GBP BIN®, US

7({(@%@5??@ %‘E’:(Vsé’ilgl—(gé %@g t l bZWO E)BB? %@QSS}@E@%Bf auristatin E are

dibdERFin RTIINGDY 7 aﬂéisUg%Q%%Q’%@ég&metﬁﬂdaL&ﬁé{a)cm%néd 1 to
anti1 bodi es (WD 03/043583). Variants of auristatin

maneldiag aﬂltdfsaelcbsmm dﬁSc15§€©l7lﬁ Senandt AIPOLRAARS of WNendmetiean

Afstio by G SRR b ot epo AG O TR PR TSP aAdeeh 25
20‘@5 oGirRldANInfiREs CANAST arfdeSeL € Ray MYUH @BnfhRate MRS TArR&E antibodies
Nunber 623, presented March 28, 2004. Aurrstatin

(%%D%g@om and MVAF have been conjugated to various
antlgodl

SVefBonal means of attaching, i.e. linking through covalent bonds, a drug moiety
to an antibody generally leads to a heterogeneous mixture of molecules where the drug
moieties are attached at a number of sites on the antibody. For example, cytotoxic drugs
have typically been conjugated to antibodies through the often-numerous lysine residues of
an antibody, generating a heterogeneous antibody-drug conjugate mixture. Depending on

reaction conditions, the heterogeneous mixture typically contains a distribution of antibodies
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(US 2005/ 0238649). Conventional means of attaching,

i.e. linking through coval ent bonds, a drug noiety to
WOZH%4323480dy generally leads to a heterogeneo@§Tﬂ1 §0§/080102

of nol ecul es where the drug noieties are attached at a

nunber of sites on the antibody. For exanple,

with fiotoX cabdnigsor e atgpehadairng meksiss.c Brjddginedithin cach subgroup
ant i bodi es, t af r

PR, B Sy Do B RSt Rt i

haabphrdys ﬂlbu@reaﬂmr@glatdeugﬁnmew B. attﬁ)ﬁ&drmﬂwm@w mtcmcilhe @ntibody.
condi tions, the heteraogeneous m xture tg h
Apeliiticnl Ard Breamistiys BEHoghMeY bamadBEcEvic aﬁfra&ﬂqcba%‘eﬂze the

alﬁﬁ)%t# dﬁlg nJLgaLeSF) cAtd ﬁ?fé@ﬁeéngnm& ﬁ&t’eﬁ%ene!d’ﬂls afdintd RBulting from
group of conjugates with a particular
a boj@geion r@tciion oAndbegesmot &tg@sompleanni bougtyraily daverse biomolecules,

otentially het
SIS e TN T ——

hf?ﬁ@hlﬂ@ﬂrﬁ%tat&nﬁc RERRAEALh R ER EhAS ﬂfﬁ)@oh&:n‘tlﬁﬁgﬁ GHiatencentration,
to separate and characterize the antibody-dr

abmj- sodfanes. sipedmesmnotﬂle@m @sepanigatiph érq\?éﬁtSéﬁ@g’ém@mH@mdUClble

dl%.}?)%glglg‘ﬂ&g? §1r onlug} 5%9[?% I n%t?@)(&%ﬁ CPO%F rd% ! ?ﬁa&%ﬁq izing reactams and

indrerBhesul es, often with nmany reactive functlona

grouE Their reactivities MAth i nker reagents and
dr ugFiriae tinls aravisastiess naril gbpaldnog RS BHeh diggpotonated
m?dslpgs r}ucle% it WE%@SE‘I 9n ’Sm?é lflteecf ngfgﬁ b r g urﬁ)s are relatively
ven ur ther nor e m tcp con é
re@ét@&eﬁﬁ)tdfﬂywbﬁ chagine persuﬁm bfnd:reemten tk&ucbmcﬂuz@fhfdrmes disulfide-linked
ol:t:%)g%ﬁ{rg%llt @Qﬁﬁ%@ﬁﬁﬂi%ot I odgc@l gg%@g? n Ql?qﬂ%ﬁa]gam zcrmszéer;lgrally do
n&8RA¢L TrX@thgﬁ Kﬁ%a‘?ﬁl 16847, NoRLI o TRSE 1. %Elﬂ?g? A/"pf'a@ﬁcﬁrA?)proach
pr ot onat e I'es$ nucl eophilic near Since free
Atdenlic PRSH,Laudbfi.hy gagd J5)griowipsdacstaied ﬁmol\ged)qps are generally more
reactive, proteins mnth CysS esi dues. of ten ex
e PR B 4 Al G P B Bl G g Bl anibody
aﬁfnehﬁ‘l’l?dﬂoﬁ%ﬁérﬂéﬂﬂ Kﬁ'[dn@egl%gld%ssﬁﬂvﬁ: ibdén Bii@URSd into proteins by genetic
Extracel lu prote€ins generally do not have free
engnastisg @e@hnmns 101087 covpent Rt waesty Ydigapder! P Agim pew

P de
BLO A oS RT5 0, ASTUETLT OB RPRIED, LSupPE98g porpar

r(¢a@4)|1546¢od)ug,%u OB&EE. NUTE-eRPIGebtwoddovar d994) Therapeutic Immunology
electrog— ic con ugatlon reagents than antibody a
%Gl

|G Ry oAl GHEpS oSt s Reoy §0¢E Hisael Baohinto i AT (2000) ).
oft}g Lo%ﬁh'&Sﬁy%t 7250t %‘hﬁﬁl Y JENRL 9r&”9ﬂa{‘9€cfah”§a S 98(15):8480-

€S 'to Torm ¢oval ent attachnents to |igands
848, UHG’WHSSWDI rovarmet, eapinaeridi mulybicthe thiohgeupBey thermm:atlon of
al (1994) J 0 Chem. 13: 9644- 9650; Eﬁrnhard ? aIbl )
Vf(r@@&ﬁm@ 49 fﬁslfjg-‘ﬁf af tﬁ@ﬁﬁiln £ Gysicinesamingag s s peferjally problematic,

pf(r&gtﬁg’r)l)bmﬁé %9&"&1 LI?IR!II%HJ(@ U) ¥) Aestthids @aRoscTWhieh af refatively

roc cad. Sci "USA 96: 4862-4867; Kanno et
aca:less(lﬂ@ﬁﬁ)reabuon or oxidation. In concentrated solutions of the protein, whether in the
periplasm of E. coli, culture supernatants, or partially or completely purified protein,
unpaired Cys residues on the surface of the protein can pair and oxidize to form
intermolecular disulfides, and hence protein dimers or multimers. Disulfide dimer formation
renders the new Cys unreactive for conjugation to a drug, ligand, or other label.

Furthermore, if the protein oxidatively forms an intramolecular disulfide bond between the

newly engineered Cys and an existing Cys residue, both Cys thiol groups are unavailable for
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of Bi otechnol ogy, 76:207-214; Chnura et al (2001)
Proc. Nat. Acad. Sci. USA 98(15) 8480- 8484; US
WOgdd56%p. However, engineering in cysteine t RICA(US2008/080102
groups by the nmutation of various am no acid residues
of a protein to cysteine amno acids is Potentlalhy
acipveoticgaicimtiopand intereetiany. {Hrtheioge dke ypleimpay pggendered inactive

or ég%—é%cgqgcl, éy ]g%lgf‘ogc*eillg%?lpﬂ)sst &Q%a}%tﬁﬁu@é ?Z}%a%% at hiMeby?2) Anal.

: i'on or oxidation. oncentrated
BiseHt BONS-0f the protein, whether in the periplasm of

E. col |
con&"ye%ee}e%”%ﬁnﬂc% Sl B Or e Marrmds Pt £ A igady frggments
Qi gjgﬁc{ %?es?éd 5{‘&11?1%&%&'1 G%Bhd%?dr{al ﬁ%w%b Ghiff i (US

|des and hence protein
2007089 2940( thebhtenBrog whidhsut fricdepoditedby fafenrned) o hiodighend ThioMab
S unreactiyv

TSP X e
lhl%ﬂé%@tﬁ{/evﬂléér fé%g;@iﬁs &R drh 1 Ay &ﬁg@@g to%r@;&dré higlehodgrichg conjugates

etween the newly engi néered Cys and an existing Cys
(TheshdUe, both Cys thi ol groups are unavail abl e

for ew%'OPSd 1tu{e1 %%9?)61?1L) cmn,écn cﬂg}?é e eﬁ%}t LR as PRI rand the

Furt I nactive
I'N0OB2 $SRRGHh fcbktaindy M@118{aohdi d&gioﬁfalﬂbaﬁls aﬁon&e@f/dd BGY-like domain. The

RICHING SR N i TR
U(ﬁﬁ% a{' g %) &E%l%})%}h fl@% Qgﬁﬁ%l/alg%6@9@ 3%, ea%d%ﬁer isolated

nnnoc ) anti bodies (U
fref QMQQQZ&éDbraInthNA nibeary $seefiawh, ethal E(QQOG))@UIO[IX@T«S@F@ @46 152). See

alggé:getgi%%éﬁ%wﬁ%ﬁ@%@@%@@@% anéb%g%f @?ngene Eluster
Hé MHRd 88&1 g@ﬁb@ear{dmtﬁérﬁm%a BidsheINB ERE& KR rdfeéElo as PR1,

eageh S an rug-11inker reagents to prepare antibody,
tothorgruti o] Rigatpespl4sTihipolypDdy gene lo HENB2nd § ‘HR2ndt's nucleic acid

RS BeNRB R RT 2R e SR, BBk oo

rféiomfcz%7@na%d5h € oRaRrAerscE@mckick® bel@¥iined B_ﬂﬂﬁ TgENA ccession Nos.
encoding the protein was first characterized froma

Ahﬁﬁw:??b MW%MMBV&% ang AA YT fla, EBZas UniGagdyluster
em Bi oph
PSR BB B me: § PR PR Ry b aheronny

idERf i @tiofhuber i6 80904, Genomi cs 67: 146- 152) . See 15
al so, e.g., Online Mendelian Inheritance in Mn,
nunbéhe 05 a3l S@ﬁ?@’e‘ﬁ@h@lﬁétﬂé?er?}%wﬂ?@fs condyqris ipene. et al

7 re i in T
BRSBTSt TENRA s BT L get s
Ggene-JdncsHRRIL, (2and ITIMERFAced 94: S784l118:4 eiportatitds s eguknder prostate

can be identified by ATCC Accession Nos. AF264150,
CaRBOV4064, ABO17269, and AF 17927'4; and it's am no

aci dpgeHRNG & rEMResEBn i 8Qtdid h&HaPYufFCehATERBII Iy NpSde and the

nucleic acid encoding that polypeptide are targets for quantitative and qualitative
comparisons among various mammalian tissue samples. The unique expression profiles of
TENB2 polypeptide, and the nucleic acid encoding that polypeptide, can be exploited for the
diagnosis and therapeutic treatment of certain types of cancerous tumors in mammals.

Recently, certain anti-TENB2 antibodies, including anti-TMEFEF2 antibody #19, were
disclosed and shown to be internalized and useful for the treatment of proliferative

conditions of the prostate, including, e.g., benign prostate hyperplasia and prostate cancer
4
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20 ALF91397, BAA90820, BAA87897, and AAD55776. TENB2's
Uni Gene Cluster identification nunber is hs.22791

WOB0SPIAK i dentification nunber is 23671, andCHSRI08/080102

identification nunber is 605734. The gene has al so

been inplicated in certain cancerous conditions. T
(PYGUAY3/&T2081 US(S200Y9. 18138644 Ndtled Magcdf7. 2803;, Vipgaet al., “Antibodies

98: -270 r. ; ' ' .
PRGBSl ek b il orporacd
byBdfer@preyted it as a marker for prostate cancer. Due to

its overexpression in certain human tunors, the TENB2
pol ypepti de and the nucleic acid encodi ng that

pol ypeptide are targets for guamis@ti ve and
qual i tative conparisons anong various manmalian tissue
sanphese aJjeet, tin iguentexpnasddsarcypreofe dngseafed 30t THERE32 antibody
pol ypeptide, and the nucleic acjd encodi ng that
COBBTY Pt AE R BRIt R dHeREn T e SEQ D
NORRLApepld %g{en%r%aén@ﬁ{%regfanﬁeﬁ B D 2 A YRRIS 1y ANELE PHNIB2

tunors in I s.” Recently, certain anti-TENB2
podyytepbodi Bemori-amsbaiatica gntageni { TAVEFFEChaast TTBWEY paypeptigles ean be

di sc| osed and shown to .be internalized and useful. for. .
PrERES, PRGBS BE 611 500 0@ Lo DT SRA BF TN s bRl information
wRERSEal &1 khdW Mdhgst, SdTos cRSPIGM PC OISO TNYPENht asidnc

and prostate cancer (PCT/ US03/07209; US Ser. No

cnp0Yc888 447 TTHY B2 antimdy may, begemred/by, ag;)rc@tessggo_n}prfsing replacing one or

" Ant i.bodi.es Agai nst er. At : Us
mafeariy St fae ARk R o RREGl A B e Ay o

r ef eTi@NeR)or nIVMARYydtéine adims@et tesidibeof thy epdti¢ionengineered anti-
i ncludes a cysteine engjneered anti-TENB2 anti body

TIgSHBnghasty whlocated ipp 2R danegst ke Chifno aci ds and a
SEqURNGHE a3 c??lfle_e{%E%Btgm aﬁﬁ@g%sg NFRo8 07 g%te;miﬁm%¥ﬁEé fze@&lce ofa

engi neered an y may bind to a -
TIPNBY pegtinde a sTmplersugzsedidicectasinig gehgro(ciApidsuethodsomprising

TENB2 pql ypepti des can be prepare use in .
BB A1 Y TELD dOREC B G BT Sl A LOOR SLnady iyt dtermining
billBHhP OS2kt I Qb TRHITINIM kiR KiLsal@bdmKBaMWReréiR bidtRng of the

art, and for exanple in PCIT/US03/07209. The cysteine
angibgily @evagtipratitiin isTENB2 wrtfithopigsenay obeaip peyein éeisayy sample.

process .conpr.ising re I,ng,.one or re.amno acid.

ORI 08, 8] A5 ORI 10LBEL i
(UhBSh Qe Oo AMUE of 186l 1BYisty8iones @Ay AeidednpsdatiyeaDaf). The

the cysteine engineered anti- TENB2 antibody are o
cylsomt @gincared anfigHtNBR aptibagy maaynksasayaleRty Attadhgd ghagn auristatin drug
m?%gye\(éb%rgﬁ h%ne 5@;@%@& 'd%lg é&?&éﬁ%ﬁ% it hﬁg aﬁfib&ﬁrt—(ﬁ{lg]caﬁjﬂgate may
comprising a cysteine engineered anti-TENB2 antibody (Ab), and an auristatin drug moiety
(D) wherein the cysteine engineered anti-TENB2 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), |

where p is 1, 2, 3, or 4. Auristatin drug moieties include MMAE and MMAF.

An aspect of the invention is an assay for detecting cancer cells comprising: (a)
exposing cells to an antibody-drug conjugate compound; and (b) determining the extent of
binding of the antibody-drug conjugate compound to the cells.

An aspect of the invention is a pharmaceutical formulation comprising the antibody
5
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TENB2 protein in a sanple suspected of containing said
protein, said nmethod conprising exposing said sanple
‘Voﬂﬁmﬁﬁéy@telne engi neered anti-TENB2 anti body P&Rg/S2008/080102
deternining binding of said antibody to said TENB2
protein in said sanple, wherein binding of the
dlwwmw tpd g@hernmcwt@aHy pecepli@icchiteyte CyfIcE WeeXﬁrpé@Enc e
ot [
ant B U b B SRR B R L 0D g comprising
trdatiNE eAngaiag duhor cllding ce‘:ir cdlainefncdmneWyt)l an ranal&)dy-drug conjugate
ant i body-drug conjugates (ADC). The st ei ne
copHRgH A e¥hearby it P L EABD oA MiS BBy sy ngl E?gal ently
att %&ﬁ‘%&eh"of@ﬂe RAUEARIAL h%&ﬁd@omaﬁ%c eF &Mprfing administering to
anti bo drug conjugate is forned e antlbody rug
a Eoihugapbarmaycwapivisilagoa &Vsp%wnémeﬂgﬁﬁégﬂéﬁmﬁda

CHEBPEELLE) el B o) Tol e eRgihebTE b U snpepna
ant i bEd¥ebSorahd ﬁ‘l@/@ﬁfbnﬁ@ LR UAR OB ATu AR chinpdsidy Shiep@maceutical

am no acids by a linker noiety (L) to D; the conpound
fohawlan@l Raomainer;and agtackagemygsrior endigafigg hat phe cympepnd can be

usg@ boA%?at g%&teh %ar%cggrhztng bﬁttllleg §\éerr] g%g%nw é%é\\t'f%’Q Wgeptﬁ@.

cancgf agrbl & tEOMREMSINGa f@hoEipasikiig CBdrhsild baraibody drug
anti body- drgg conjugate conmpaund; and (b) determ ning
ComEaEXOBHIOU C%ﬁ%ﬁlﬁé@t’@ﬁtqpﬁ el 4Rk AT - Arpg ey &é%{?*@e group of
th& gv cnl’lj@ gn 1906&%1? n(f%l wnﬁ‘ncl 1R 8{1 1§ Rl E[I]lYl%Ga)} Qﬁkérsmt@rmedxate
eut ?ornu ation conpr%3|ng the antibod ydr ug
AM)n pm@ai)ecdcangl Ab- Iphaﬂmaeutmc@ﬂhgg racicepd:abhaclli thy @ntlbody -drug
carrier or excipient, B ect of the |nVﬁn fad
COppLEiSa BEMANTITTHG e SRBy Op G aaRa e U e R o drue
mB 1Rg 1%&1@&@%91& f4AR rdl&ﬁllﬁl?cr i Ne@nd@®lté DO 4rdl (@) reacting D-1 with
un1MAt an anti body-drug conjugate conmpound,
an/dlgrreblgedmwsibmb eratp dihoéystdies engmmeradeintibodss wWhekdbyi theantibody-
An aspect.of the invention is a nethod of treating
drpg GREPEHS FPTEfhg adni ni stering to a patient the
pharmaceutical fornul ation. The patient may be
adni ni st ered apRIEFUIHRTIRIPGUONCORJEIH D'Rnwzmbs nati on
wi th the anti body-drug conjugate conpound

An a ,
of tlﬁeulienlv%wwséhﬁ HeavarClagyin pectugncse Skl Mok hraéd T3 Ehain
seIIRE! SO h@zpm{u g%&'aﬁ@'lf«ﬁ\% (ol AVIEFF2419.

a ac e insert or | abe catlng
t hat Fighe zzmsp@um}Iewy (blemlusapheﬁ@: SEQalD Né)nl;emd Light Chain
characterlzed t he overexpressi on of

scgurippep d %fsad@tn%a%@ tCPf%teinﬁ\?E%WF%ﬁ‘? g ilﬁﬁ{éﬂﬂﬂﬁ*bodya Al21C
thiPhy TR #@9 FQ Rl S@q\;{l crBid IQQ%/CI&HCHQn ARNHE&Hi8] numbering of anti-

compound conpr i |ng the steps of: (a) reacting an

TENGRneebety. cyst ei ne group of the cyst ei ne engi neered
antibody with a |inker reagent to form anti body-1inker
i nternedi ate

Figure 3 shows alignment of humanized trastuzumab light chain (HuTMAb-LC, SEQ
1D NO:4) and hu TMEFEF2#19 light chain (SEQ ID NO:5). The numbering follows the

sequential numbering convention.

Figure 4 shows alignment of humanized trastuzumab heavy chain (HuTMAb-HC,
SEQ ID NO:6), and hu TMEFF2#19 heavy chain (SEQ ID NO:7). The numbering follows

the sequential numbering convention.
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Ab-L; and (b) reacting Ab-L with an activated drug
noi ety D; whereby the antibody-drug conjugate is

WORAPYHSE490r conprising the steps of: (c) reac®PCAEISA008/080102

nucl eophilic group of a drug noiety with a |inker
reagent to formdrug-linker internediate D-L; and (d)
reacting DL with an engi neered cysteine group of the

cystei ne - [ , h [

coni QgaE S PENP g St Al e SNIRTRY BT AR e
cdni@utee (ADshowsrd hérubleadyty @aia&h&é@m@neﬁ‘é@cy@eiﬂd@gﬂgup in: the

and Li %ht Chai n sequence: % ]E hunan dJP

lighehai ENBA AR E: ithoRRAYY REAITEFRRES. anﬁ.%% A i

Heavy Chain sequence: SEQ ID NO 3, and Light Chain

sequence: SEQ ID NO 2 of a humani zed cystei ne

engi eecedshant itheTENB i) ﬂebmilyg cﬁl@ﬂ@iswiﬁde ladldum@}ldzi#@rchain and

. 9. Signal .sequence js not in th e .. :
s Y T ey oDt Bt B B e SHERME): i parciany
o@i{ﬂ/&%%&ﬁda‘ﬁ%mi@&% {ri @SR e BRI dISHIAHABS; and (iii) conjugation
LC, SEQ ID NG 4) and hu fVl EFF2//19 | Igh
ofdh@rqqx(dgﬁ@anﬁbm with a Thee-ekeb etérndfast toolwem @ty steine engineered

o P R A U R e Dbt FABt iz heavy chain
(HUTMAb- HC, SEQ I D NO 6), and hu TMEFF2# 19 heavy

chain (SEQ ID NO 7). The nunbering follows the
sequdgtical sh@w@émeﬁfgorc@ﬁwbléw%ww@wr@ mprghijgman tissues:

olg%B &Eét?cfg: rm% oa?r%? k&,} §s %9 g&?&'gﬁ% o%r}iNATeﬁNggte@%hp human

conj ugat e g noiety I's attac
tiisOc @Jﬂnp’:}m lmeleb©quysp1©t p@vgfre@ ggnalnntehkiey (avelape difﬁ:lremce scaled to
LC—ADC) the heavy chain (HC- ADC); and the Fc r{%%on
tissue, red

CrADy B2 B seg e %frfawdméedstf%b% CHEen Pxes PR
b(&¥§51%'t ?mfy %&HS hgls Cf?rg‘iibﬁ%s%na&‘ﬂef Mmtekehgifeand

|ntrac aln I'n a cystelne engi neered
ant i - TENB2 antlbody (ThioMab); (ii) partially

oxi di.zin |dat on .t reform erc a

ot P YRR LR PR S Ak A Cah i bottom panels
arb €% Hig&d I%E‘ttaiek&gbén‘e’\lnbﬂe@ mylngHBJZ‘ kRUiunnt@p BRIl #he Wit vector

forma cys}t9e| ne engi neered anti-TENB2 anti body drug

cantn] wgatreo(tdPO)MokregneivElyshows expression of TENB2 in
cancer and normal human tissues: ol igonucl eotide
m croarray anal ysis was performed on RNA extracted

fronFid84dD dhen@nnttinssip@iosaTiRes?2 maabelbaxd ahtibddyeMubgon
(gr ovi des signal intensi té&él%ver age difference scal ed
1YY MeghumerBiing gpd fu P &e9"- t he i ndi cat ed

ti ssue. Green boxes are nornmal tissue, red

Figure 10 shows FACS data on PC3 TENB2 Medium cells with thio or conventional
anti-TENB2 ADC treatment.

Figure 11 shows a cell killing assay on PC3 TENB2 Medium cells with conventional

anti-TENB?2 and thio-anti-TENB2 ADCs.

Figure 12 shows an efficacy study on PC3 TENB2 Medium cells using anti-TENB2
and thio-anti-TENB2 ADCs (conjugated with ve-MMAE or MC-MMAF.

Figure 13 shows a Western Blot with various LuCaP explant tumor tissues using
7
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boxes are tunors, and bl ue boxes represent other
di seased tissues. Figure 8 shows TKNB2 expression in
WORIMHIN 2P ost at e tunors: Top and bottom panel s P&TAISEP0§$0102

human prostate explant nodels, PC3TENB2 nedi um stabl e

cell line with vector control and prostate tunor,
hwrespacitdaniel yNBEiAguthe TMEROWE 9).nt er nal i zati on of TENB2
nonocl onal anti body (Mab) on PC3TENB2 Mediumcell Iine

and LuCaP 70 tunor. Figure 10 shows FACS data on PC3
TENBRi o YR di 4RoG8IxkSo gt flt Bx fclin@en@ useemdn ©8ahte cancer LuCaP 70, 77
anti - TENB2 ADC treagt%rrentﬁ Figure 11 shomllgs} a cell
and 94-1.ng assay on PC3 TENB2 Mediumcells with
conventional anti-TENB2 and thio-anti-TENB2 ADCs.
Figure 12 shows an efficacy study on PC3 TENB2 Medi um
cel | Bigusd rigshanisiphdinhB2kiasdk &lwxtian ol ralENBZe ASanti-TENB2 and
(conj gat ed with vc- MVAE or MC- MVAF. Figure 13 shows a
coprslpil 0SS wi t h vari ous LuCaP expl ant tunor tissues
usi nghumani zed anti-TENB2 Ab (hu TMEFF2#19). Figure 14
shows xenograft experinents using human prostate
cancEigutculCafPowB a séktamde8tedt orFiaguwigh dati-JROUE -ve-MMAE vs. MC-
1\@23 .macoki netic evaluation of rats using

anti - TENB2 and conventional ADCs. Figure 16 shows
a safety assessnent on rats with anti-TENB2-vc- MMAE
vs. MCMVAF. Figure 17 shows a safety assessnent on
cynolighisuls/ shomiseysslony adsessment ATENBRMoJgus MAKEY v with anti-TENB2- ve-

re 18 shows a safety
I\@g}xgs n@ﬁzT%ﬁBmg %Fl\fh%%lt hi o-anti - TENB2- vc- MVAE vs.
anti - TENB2-vc- MMAE. DETAI LED DESCRI PTI ON OF EXEMPLARY

EMBODI MENTS Reference will now be made in detail to
cer t Bighreelthdariariatotssesimenneinty with thisanpi 1dgNdg-ve-MMAL vs.

i r rated in the acconpanyi ng structures
aﬁgﬂé??f[ﬁ MNIR | le the invention will be described in

conj uncti on wi th the enunerated enbodi nents, it wll
be undenstbod Hih&i:SICHEY TEDE (Mot X RIndR Y EMBIOIMMFNE&

i nvention to.those enbodi nts. On.the cantrar he
| nvoREFBACT Sl PR DAL A" SEPEI0 ST PREPING thc invention,

eﬁﬁﬁﬂd‘s'& AHiOSre iRNGaRAUL ViR : c{%@&l%FaM Hrmesbﬁuf i@%h‘l@@dWhlle the
hin the scope of the present i'nvention as defined
m[yynttohnemd;ll twi described in conjunction with the enumerated embodiments, it will be
understood that they are not intended to limit the invention to those embodiments. On the
contrary, the invention is intended to cover all alternatives, modifications, and equivalents,
which may be included within the scope of the present invention as defined by the claims.
One skilled in the art will recognize many methods and materials similar or equivalent

to those described herein, which could be used in the practice of the present invention. The

present invention is in no way limited to the methods and materials described.

DEFINITIONS

Unless defined otherwise, technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs, and are consistent with: Singleton et al (1994) Dictionary 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.
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One skilled in the art will recognize many net hods and
material s simlar or equivalent to those described

WOREPESAR249whi ch coul d be used in the practice &CTg008/080102

present invention. The present invention is in no way
limted to the nmethods and materials described.
DEF ll"‘llleﬂ:r@\ism@hb@s”sheméfl iiesad ot therbrpasiest seeeHr sarciBgly covers

SCi erns U ' ' T
ST 1 B DL, DS NG APy A, PR
(cal, tblst@lei/B aftibddidss, ahﬂ‘dﬁﬂiﬁdd@rfrdgﬁie@fsgsq loagds dieg exhibit the desired

consistent with: Singleton et _al (1994) D

bimerabicErBggMlsa emm ) drurep ool BeTY 1%3@9%&68

O a r I d
RSB P T A G TS By ity
a feateirahel 1E’ldb;bdb$d1d)ﬁ1@(;0glﬂ&\t\ﬂgYmrdkb1ﬁdﬁeg ten specent ardigey U aneway, C.,

herein is used t sensge and i fi
Taysrerts: Walhoet M«, I%llﬁ{,liug(gg(?()gg?nwng;iﬁlglﬁgy iﬁ?ﬁb SHi gé ¥ubhshmg
%‘\/ RRES), AMkddt IR Son JWMEhILS BESH frh& o@bihBRdisRSs, GRo@alled epitopes,
| speci fic antibodies), and anti body fragnents SO
wt@ﬂ@md@yﬁﬁé&semhnwuﬂemhémd58|Eedl@nﬁbdgﬂ@émkaékmﬂybymktoa

t, al 03) Jo
dlgf r@nh%{%tﬂe)ﬁg%sl‘) &1%%}:] Btga;lfltérg TI;BUS 6)80 g;-yl ma hdve fmore than one

cOMERIMUZRDNtiBHIYTEA H ﬁntl&fdgdﬂhd‘c@@ fhin-aen goi hﬁlﬁnlﬁ@@@ﬂ)@ﬁl mélacule or an
anti body is a protein t i s capabl e of recogn|2|ng

nmmd%rmllmgwtw por§peel ¢ fWl-kpgihgemynyslebply mascule, 1.¢.;'a molecule

thétl o & éng angtnhlg% d&B&(.;g’sp'c\"m t Eﬂ%ﬁ%ﬁe&ﬁ@%ﬁ@&h%& %ﬂ%ﬁn of a target of

inteadsg et panthegen sgenargtd Mcllnaslgmﬂﬁdstdumtehi mdcmxgcxsaeﬂles cells that
al so cal |l ed epitopes, recognized by CDRs on. mul tj
pragycesy T BRIUNEREbosiesi asyAlEchwith ap éBﬁOfmlé%&P? 3156%5ﬁd G o a
| Ugtctn 0 A
R g S
clén (apt id@OdyeGaclgGie G, ﬂgvkl axhcé}gyﬂ) orr swhetesg lod buhiuinoglobulin

| ecul.e .or an noIo ctive ortlon of ,a
mg@w le| Q}?glfl}ﬁmll P%Tﬂﬂ ?4% gﬁ}neanyl geies SHCh-as hyiman, murine, or

rabbi@t rGQRt ?t'r&?’u@ﬁn@%dpgﬁfés k% i digeSht @adsBadf antibodies, see, e.g., Basic
I munospeci fically binds an antigen of a target of

aridrifleried i morunphygy, $thedigion, D@mchPﬁﬁﬂgﬁﬁ@bﬂhéPUUWKET%%ﬁmlG?RHQOW

nce cel roduce
(Cg %6}%%% aln?l‘rﬁg’ﬁg’g sso 192 a4 e ?angﬁ‘i% oi mune
di seasfibodh @ragﬂ@h'tﬁo&krﬂlgwﬂel ApHiSCHOs /Ml 1hﬁgtﬁlaﬁul&ai’y @ﬁle@ﬂly the
any type (e.g., 190G, E, 1gM 19D and_I|gA),
dr(llgelg bmd]n@@r vapg@ reglgréjerqoédtham p$ olyiibp Mg@pnts 1ncludc Fab,
Fat mﬁ!{b@g %ﬁdf%@&% oD hi%s géﬂtﬁ)odﬂéﬁ‘%mlbodm (US 3641870,
can ‘be rom an eCl es sucC
B ﬁﬁnﬂw Bﬁﬂapa[ﬁ.mlam €1,996¥ Pfo&ib IP]hg 8{0@) t1ng7 Sﬂﬁibcf)llzrfeemdl (2004) Protein

Zlg% e%yzgtnlg?ze SSel%E%ﬁ%S e) ég Idf2fde rﬁiqu%]ggtls |as e 6‘? glj ;}]J aio gg%lesesslon library, anti-

Id%qgfgé& ?Aﬁil—@?ﬁtﬁi d)lloes éb']‘ﬁt (%51*11 k& dry dctzﬁﬁfnlrﬁﬁMgIB%%l%hﬂ @Pttope-

st oh & Lange, Norwa
bih 94 frapagets O ﬁnﬁﬂﬂth@i&hp‘tcewhﬁh Immunospecifically bind to cancer cell

antigens, viral antigens or microbial antigens, single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

The term “monoclonal antibody” as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.c., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations that

may be present in minor amounts. Monoclonal antibodies are highly specific, being directed
)
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WORHY

"Anti body fragments" conprise a portion of a ful
Iength anti body, generally the antigen bindin% or
BB148 regi on thereof. Exanples of anti bodyCT/US2008/080102
fragnents include Fab, Fab', F(ab')2, and Fv
fragments; di abodi es; li near antibodi es gp
0B BEe B Ren Bt e TP RSP PobeBE BROPE) Rreparations
1 QLB h
w}gcr}gmcl&gie g)f fereggz(?%gﬁll;o%?% ijeggg ge%g%t‘%gff@}%rrltgcgegn%ﬁ%% nps?(tgﬁ u(g]:)ees) eac
(ﬁwcﬂ)gﬁa&*ﬁnew B sibicond bgzbnara)mngéﬂ’ldietemhlmry pichd antgen) &) addition to
anti bodi es, CDR (conp tar etern1n|n
th@hﬁb@@@ﬂ%ﬁh%mapﬂan%l Teagrhtcrbrd ?gS?u%lﬂghaéElg%m%%‘Pe pynthesized
uncw&ﬁ@g dtl?eqlah &11&dTEQI‘rﬁ)@ﬁY€$ F‘n&ﬁb&lo@eﬂt’ [R0Sos tMd ElRkacter of
ens or mcr o ial antigens, single-chain antibody
thsmn{t&;odw esbeiag dbtainkd fvpec sftisentaty boddgsedwrivedlatipp pf antibodies,
anti bod

oSS SRR oS R AP B iR .

F o‘? 99&”1@5 ' tH@ n%%o@%lﬁkﬁtaﬂﬁﬁdcﬁéé % bR ARBOBINR OIS adet Wlbl@di&:@ﬁesent invention
the individual antibodies conprising

mpolpluinaiq tonthaihgbiidiena ncdiod dixglajsteritsel bpfd%@il%eé ah@%?)aWtyre

oSSR SRR, BUASHLATR LB AR PRERET U TUARE, s astoser: Us
sgherny. o medlBdagah Rethod, @hi’d)@bcﬁor&ﬂhctrg@ptdprﬁtet}&)st ammal such as a
Furthernore, in contrast to poly clon ant

bod
hap}sgtpj,aﬁ gpm@nlgcq}\m dasciibrd ahgae ¢ fflfCétrléWp t@sﬂg éducc or are capable
ted
o AR SR U 1k Rt dnemuyin.
Alkehg&ivalyn @nﬁpmmh aagbeiigamnided iaddic i Aftertimntuneiation, lymphocytes
SpeCIfICIt he npnocl onal VQL bodles ar.e

arg&g@ﬁd@@é uﬁeq ik a jE es%?ﬂw%%‘f”fg%? fusing agent, such as
pq‘fy%%}?}g%r[’%?hgﬁﬁ ed r, lg[r)fn QhPBE AR tdodiRsng, TIBoMMlinbtBhal Antibodies:

( cates the character of the antibody
Pr&&iﬂjeﬂ ang erhxttamacdsq -1 @dmaadsuiis Pagst ). alieymprnrebyyehawihodies may also

f
ggllog}nﬂ%gﬁ %gﬁ%@&qﬁgrb%q{gﬁlg tg%F 18865%%5&90 %tnrl l&&kson et al
(19@f)tmﬁwea§5m419®h Nr&rks 8XATPIoR) Jikiel. @610(212Qr5$|1 597.
ant’i bodi es to be used in accordance with the present

i nvehid 9N Anthgt q@eocﬁmdbe WlblOﬁE niaydei et IFOduGS ghiiperic or fusion

rﬁjgog%%(lﬁ%cd)g%ﬁ} (%?r &3 L(t%%iﬁ W&Nﬁﬁ%fnq g eecl%cgé andfight chain

uﬁg@mﬂo@namﬁ?ﬁ&&ﬁ@5)7seqwﬁc5§mme Emolbgousheuriyebreidowes (US 4816567;
net hod, a nouse or other appropriate ho& anigal,.su%h
andsMarrhamst ak-, Pog. Natipid Sai- &S bdd b éd) tpbwe by fising the
el r
1mm1!m(§)l§, oblhléﬂgﬁéﬁﬁ%g%ﬁlee &?ﬁmf? 59% §r§ gg gl?fclgga%%@@\he?lc@for a non
11ﬁ1h@10@l‘(ﬂilﬁh @OWephcfedlhcﬂem’mguuz ablypaptidd)t ¢ha ablll-\vretnyanog,lobuhn
ynphocytes nay be

PR SR SRS FyRBHSE O SRl i of P opshs g ey are

Su‘%ﬁtntc@ th‘BE QHHa1€ u)mhm'é‘ ef Yd 5}91 g@n-2Wibalhesitdisi dthntibody to create a
agent, such as polyethylene glycol, to forma

chiybri¢ nyahn’czaitibodﬁgmlpgsmg mg@@)ugvnf?@mb@mgg siphavBegspestiicity for an
an%rglgrrl] ¢l (ﬁ %\fb gfﬁlg(?ﬂa%(%%@fe‘u@g ﬁ,g;pa\nln% ghecil c@eﬂ § derfeggrﬁ)amlgen

“Native antibodies” are usually heterotetrameric glycoproteins of about 150,000

daltons, composed of two identical light (L) chains and two identical heavy (H) chains. Each
light chain is linked to a heavy chain by one covalent disulfide bond, while the number of
disulfide linkages varies among the heavy chains of different immunoglobulin isotypes.

Each heavy and light chain also has regularly spaced intrachain disulfide bridges. Each
10
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be isolated from phage antibody |ibraries using the
t echni ques described in Cackson et al (1991) Nature,

WORBBSIUIG28: Marks et al (1991) J . Nbl. Bi ofPCT/US2008/080102

222:581-597. The DNA that encodes the anti body may be
nodi fied to produce chineric or fu3|on ant i body

hepey gaiphasceene et a sxapl domaly (Kubetlpyed Prg nHHWﬁhO tgnt
do%tb%s L%qu h}ghtggqéa 9 @'a@aﬁ%‘lg td@ﬁ]ltamdﬁ %E Qn(i @‘%%ﬂg a%)lstant domain at
sequénces for he Romd 0gous mnurine sequences
1ts4d311&563 Th@ dorybink dsmain ofthealight cReings ali\@bdi wAdnaﬂe ﬁSd,‘ constant
USA, 8 1:685 (1984)),. or by fusing . . .
danii AGEF BB Ghatiot a%é*eélégh%b%%vww g i Pigned gyithytpg variable
dﬁﬂﬂ Bing %&W&%mf qfart%di‘é%%ﬂ}?&‘ ngg Qlel Qren&lh}é{?&ptb'fgﬁn an interface
t erol ogous pol ypeptide). The non-i munogl obul i n
bepwtqnpb@hg}d@hsmmmérhcw dam sulbblei ctomaenSf or the constant

domaj,ns of nt i or e. st t.ut ed,f

the. U naeBraE RS pe g i ie B BHET HiH TS vditgpies in
whRith 8pbHRAMDY (1On&K ah®orliGRichBRIiEidehNa@l Gﬂﬁh ARMbideabbus to

conpri sing one anti gen-conbining site having
cogygesintling sleguefn@q:s arnghedigederand (mpoe haticular species or belonging to a
pa%lq%url raéltﬁ? afn ass o s&'bcki h\gl\lé egt%% §%§%bé&é%‘t e (]fh%{n&%llf identical with or

hdh@d1ed sk &3 l’:(ﬂf@bbﬁ‘dl@é y&Rppi@t & ﬁlﬁlb@ﬁlealdautzed]ﬁ&n&ﬁﬂther species or
dal tons, conposed of two identical |ight (L) chains
bekeeeinare ‘angbar ardedh ks o HPClarsapnyell E%@ﬁgmfﬂ&ﬁ?f gyshiaptibodies, so

o §a%1'.h@€gg?lf)1{?t &%ﬁ%g@h@?&l QMM?QG(H%%%EW, i b b et al (1984)

e nu di's ages varl es
Pratmvigl. thrad HaavyS £ hgi:6%5 1068 i) f €aimsertc dntbudiog b Olntdrésy herein include
,|sotyp S chai n.al sa

h heavy and | :
quéer I%P%EB%E%EPTP ARG P e{qg%ﬁgcgmlplda%go&l?laﬁlg sequences derived from

E@r{: AVYiRRRID N @d 1o RNRIBRE), & peatd)ahl %uﬂl@ﬁ%bﬁ‘stz{n\/wglon
by a nunber of constant domains. Bach |ight

ﬁqh@mnshas a variable domain at one end (VL) and a

o R Rt P R BT R BRI Qo
thQ@J&taﬁh Qﬁmhﬁ@ sdi@aet defidbd froN@e hBe hlinghnghwlyn For the most part,
vari able domain is aligned with the variable domain, of

httm@lwéamyb@%i gre hpaen iimouapglahiling (ssindertaslibedyg iypaich residues

grﬁléi lﬁfv fe:r(%l/a}la le (r)é 20 t'hg%em;%%ea.r? & tpy\ﬁgé] b%ge%lcihieg b Qﬁy&rvanable

varl a omal ns noc ona

regi@hldb@dxloﬁ&uhfah&pébx&p(ﬂchcﬁﬂ andibbyy)isach mOu@htmblmt or non-human
anti bodies in which_a portion of the heavy and/o

prmghhadRaithe desre e FPaG A HU AT KGRab Il - I some instances,
fr&ﬁé&&%@?@?h gﬁ%ﬁ%gluﬁ&c&% RudfM iRQdh &S oslgH gyss:’e o3

articu cies or belonging to a parti cul
cc@mtspdmld;g MmIStBnmﬂesndbeﬂ dsm,hevm«)ﬂeehummm@rmtlhd@ﬁs mhy chmprise

ain(s e Ww. t.h or | agous,to )
Sightsd %}&%P 03@%% eé@lnlﬁntﬁﬁ{lp%f@g?régolaeeﬁlqr\%antf‘m% These
m@@x@%ﬁﬁfns%@&b@éw%rtﬁ&l 1@ﬁ19é Adido@ @@ﬁ@)l‘f'ﬁffnc@ntﬂ ¥al Gh@88manized
or subcl ass, as wel frag nen¥ such an bodles

angibofhowg ! a@nmeL@&thmtmlky Al a@lé@btr(m mdotlyogaléjalwo variable domains,
in wcﬁllc}\llal ¥ s(u%§tan§ e:ill?y zgl of 0 gly;%q(/ermaso?e 10%}05 gglre(s%gr%f" t)o those of a non-

human immunoglobulin and all, or substantially all, of the FRs are those of a human
immunoglobulin sequence. The humanized antibody optionally also will comprise at least a
portion of an immunoglobulin constant region (Fc¢), typically that of a human
immunoglobulin. The Fc fragment comprises the carboxy-terminal portions of both H

chains held together by disulfides. The effector functions of antibodies are determined by
11
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Proc. Natl. Acad. Sci. USL, 8 1:685 1- 6855) Chineric
anti bodi es of interest herein include "primati/ed"

WOHV 6P es conpri sing vari abl e domai n ant i geRCB{HAP0§(§80102

sequences derived froma non-human prinmate (e.g., Od
World Monkey, Ape etc) and human constant g ?
seswg@na éke F¢ [giranivpishiregion ipslvr thpaas ﬁ%ﬁﬁﬁ‘z%fg yl'c receptors (FeR)

foh ente)ndn t&Pbo(FI’ &ls (al Ch' F@@%@ dﬁ?trukbﬁl £5. §jSaiRlechmdnn et al

contalrn m Se(q uence I VE om t he non-human
(1agﬂ)|mmy 3Ece33he; Irmsa (p892),CuruiymiSpect. Bitli 169H-686;a¥@hoeyen et

o LR gﬁ?'ggf%%%aéﬁgé%ﬁi?@fgé P D d 5T 28D aphia et a
(1@§ B R "’}ﬁgfj %9851 QURS nfclRAL asdy gﬁﬁ&ﬁfﬂ‘ ﬁ%@wéﬁgbgﬁn derived

a’ non-huran $peci es (donor ant i such as nouse,
fromatihe qoabbists sxquersr-of a%nmpn antgtoslidsay |arpgrttdqléil‘ delgrperiof light or

ant i bod eC|f af finit
R SREC S P Yun ATy SRR oA byt 19991
h@ﬁﬁﬁm]gqqyggglobulln are replaced by correspondi ng

non- human resi dues. Furthernore, humani zed anti bodi es

may & éhgnars@trbgéy'dxg ege thigh peseessrstanfagpe 2514 sgqpence which

SRS T o0t RS S 39S pIg i sy o

th@ @crcfn@lﬁﬁ@ﬂ@ﬁmakﬁ)ggﬁnﬁﬁh&htlbddﬁ@ Ruheiiszéteit Iﬁﬂﬂ&eﬁmmd)n of a human
conprise substantially all of at |east one,

antippihe serificalin exalagas gﬁyu@a@gﬁﬁpmbodyﬁompéwgaop%ﬁman antigen-binding
leéoﬁérsst'e?g%%%glltug ﬁqnjba%sg{ei%nﬁmgyﬁg LY ATdLALHE: 4r0 Qﬂ%ble upon immunization,

nonhuman | mmunogl obul i n” and
ofgirbducir sfibistantdialdfuakh andodidsen FRsataemctdiesdogehoes

human i nmunog| obul i n The h t bod
ingpynagiRhuly i : Irorségg%gp s hag Dfe g’ éé‘ﬁt '06‘?0%( ous
dd] L[T[?Arbqglllcogﬂ bbBy ﬁ%tﬁﬁh Jf)r%gﬂg%@gfo'ﬁ@n) deMPlLalimyrit had %&f’n -line

uman i nmunogl obul i n. "The fragnment conprises t
moanbmxyftgﬂmmmahnpounnbhsumﬁ>b@@hﬁhb@hﬁmhgdmemﬁudﬂm Transfer of

S b B e AP B mice il el
in"BOpRBuctMN GhuhReiaffibdEesalppa ahh@erﬂ@falleﬁg%d@@@bbe& él)al Fk993 ) Proc.
receptors (FcR) found on certain t cells

Nat. @ad(&gs@wmﬁ@ ap 2l ;dalgobog ez 619 @@Hﬁﬁm@&ﬁeﬂ% Bruggemann et
332
SGREEN B JE0LP PAES B SBRD Gl s s

“$Eqam¢gx3239 1534-1536; Sins et aI (1993) J .
| mmunol . 151 :2296: Chothia et al (1987)
Bi ol An’ A1ty (1)‘13)(ur e} ﬁé]boﬁiétsrfﬁﬁswk}%%“%orp%?‘ielaé‘ﬂaé}f’“s 10.0ne or more

)?@ anC‘]\{)@ifKNl{la’gl‘CgGh g‘ﬁéﬁ V@Q %é' Xh ﬁrh&e%@l%%ﬁe §§t%6%51 G8r antigen,

uman ant i a particul ar subgroup o
cdnhygingd toranhﬁabyd)ch'hlchsloéﬁm'ttpesseeﬂ thake {l@8RN(Pr (Bcefemai #ffinity
Acad. Sci 89:4285; Presta et a

iR podisT vl B nangme iy ﬁﬁﬁ"%rﬁ‘?%%‘?‘(' gl Do egeet anisen
ARPRSERAER A3 (iBHA LR Gk S EANEMES MG hRon by VH and VL domain

shuffling (Marks et al (1992) Bio/Technology 10:779-783), or random mutagenesis of CDR
and/or framework residues (Barbas et al (1994) Proc Nat. Acad. Sci, USA 91:3809-3813;
Schier et al (1995) Gene 169:147-155; Yelton et al (1995) J. Immunol. 155:1994-2004;
Jackson et al (1995) J. Immunol. 154(7):3310-9; and Hawkins et al (1992) J. Mol. Biol.
226:889-896).

An “intact antibody” herein is one comprising VL and VH domains, as well as a light

chain constant domain (CL) and heavy chain constant domains, CH1, CH2 and CH3. The
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corresponds to that of an anti body produced by a hunman
and/ or has been nmade using any of the techniques for

WO 1324 uman ant i bodi es as di scl osed her ei n. PER{1E2008/080102

definition of a human antibody specifically excludes a
humani zed anti body conpri si ng non-human
coaﬂmntg@matmmam@e naésyledmncem@ﬁ@gémr@alaﬁ (el Rurpan gtive sequence
ce) are vall s
Colnﬁtﬁﬂt domatms Hf A amcf g{len% %aﬁ%ﬁqgérrgofeﬁ?lgq?tgctoa#qtlﬁa%rﬁlay have

orNirined eectdi mxlitﬁl()abS@Hl@B rﬁﬁr @nﬁ@@eﬁ@luglcamﬁumgh atntibitable to the
production. For exanple, it has been descrlbed t hat

¢ 8BTS 21 b1 8aEe] SHICORE B Tagien AT a5 EAHRNCE Kkt Fe region) of

arl ﬂtlgb&g S8 08 (gf‘]a'ﬂhb & idcfbrqmc%ﬁ fhcfd (Qlﬁrﬁﬁc!hhg Eomplement
tant” mce results i l'ete 1 nhibition of

dc@ﬁﬂtﬁgemumxanm Exoxﬂ:yemmddumhgmnub‘clid)&dsweademfcetlhmdwmmytotoxmty

ne i nmuno bul i n gene
S PhR Mt ot R Ee e Pl BitGR e gnB el receptor
a anti bodi es upon antigen chal |l enge (Jakobovits et
al (1993) Proc. Natl. Acad. Sci. USA, 90:2551;
JakoBevietns ¢ @nnakwgmﬁggywhwaumé”IﬂﬁﬁtQBQWEﬁsmkshawngannnoamd
i.n | mmunag.

t. al Y
s BUiREORR eCE g b iEEhwhl Tl DB dfdh iy, mino
achY £l h8RE vaAiints afill !pBésE:% dTRdab 2R POV isbQ@yicd Blei® Wikl it Jeast one

one or nore alterations in one or nore CDRs thereof
regiriterbindisg Hempin o iakpe evigpRastPolyPepHée aif vithpt lasong eand binding
dogrg%f% p)ﬁ % i{a%vge;rg P ttérg%rﬁi‘ Spr%f%ﬁ%ﬁ,gﬁe 1?‘? ﬁg&lsf aooh 636%9 HJOI'G preferably,
ataddst 4oy 90 thehretb gnt b ectjuescanyvith smvxew]ﬁnm’migand binding domains.

even plconolar affinities for the target. anti fn~ ) )
They s inp egidiraEUEnee VA DRI ES S%S@%P&&&g”awafﬂna of ynsertions at certain

Y

pdg?g)%g%f Bl?gl/h?' dnYM) g’sc Ogr%%*tf;es % Wit gtlrrrh?g ﬁ& gyr%h&ﬁﬂﬁngé Ahino acids
mnﬂtﬁg&m&@nghotmﬁmﬁnamdMQnm£mmnémmﬂhnddﬁcdhﬁwr@E@sbas

et al 94) Pr.oc, cad. Sci, USA 91:3809-

Schi oI TETPAI 4 H55) CeHA Lo RHNES. VG T oo acid
sc g@r%@l/ar}am MWQEnuc%ﬁéﬁ&%ﬂ m%g% scﬂ@&%‘é@@ncﬁﬁﬁr@ﬁu&mﬁg gaps, if

. I'mmunol . 154(7): 9; and Hawki ns et

ne(cg_fggxzf) t(uachlqvg [the rBapgrnunQQ@ c@g gecgg:@ye idantity; Mletheds and computer
RGBT s "G RATERTRE st tha % ¢l PRRbBram s “atign

2. heaviyred i RereaRsh ant ., GAIBINS, ﬁ1@Hlmh@sEr caaadmeidauon m the United
Theconst ant donmai ns nay be native sequence consta

Stgsprhiongrighs Qffice. Niiasingian. ilfe 2483 liendkcemhet dhi 94b ﬁﬁfi fdych code is
fbgg?ﬁﬂﬁéﬁyggﬂ3%h gguence vari ant thereof. The intact
0

ave one or nore "effector functions”
whi C‘hf\r[tfbfoéy dbpeﬂdb@ﬁc&llbh@dlﬁ)tgﬂ cglot@addiiyianid € DCC™ refer to a cell-
attributable to ghe Fc const ant @g&g a na

MEYFGE AR Ty WRICB OB eaiCIf AT iE © %trﬁa@r%h Lreptegs (FeRs) (e.g.,
Nﬁtﬁgﬂ Rnﬂchf\fKanﬁ‘@tn'eQ@ ils %@é&%%e@%&%‘ﬂ% pRlh@&ki®ody on a

functions include bi ndi ng;
target cell and subsequently cause lysis of the target cell. The primary cells for mediating

ADCC, NK cells, express FcyRIII only, whereas monocytes express FeyRI, FeyRI and
FeyRIIL FeR expression on hematopoietic cells in summarized is Table 3 on page 464 of
Ravetch and Kinet, (1991) “Annu. Rev. Immunol.” 9:457-92. To assess ADCC activity of a
molecule of interest, an in vitro ADCC assay, such as that described in US 5500362 and US
5821337 may be performed. Useful effector cells for such assays include peripheral blood

mononuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or additionally,
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dependent cytotoxicity; Fc receptor binding;
ant i body- dependent cell-nedi ated cytotoxicit

WORRUY5e® 0si s; and down regul ati on of cell %p%@@zmmm&noz

receptors such as B cell receptor and BCR. The term’
amno acid sequence variant" refers to pol ypeptides
Amﬁalmwlmﬁ’tbe aviatubegueinmssmanb agpfseé i vy seimingrpgigal model

sugh St L ERanrer AP Rk SR AR SRSy AP D3

SeqUeRGRniARBlbk EYlsMatdlealtocl R8Sthi@N&pid@e ept or mbienwhinB@nt region
domain of a native sequence poI%PePtide or wth at
re¢epiiss (foie) midgmn@rmu Agriey lunshansn 19¢ exbha i et ECRISEGH Jeast

p rg prag cir[o? I)f@&{cc\/&blfur%ck?gaa) ﬁgrﬁgﬁg oﬁpﬁﬂ% %g%cy@rv@nch

_ eas ogous by sequence
mididth ASMOD ifcteRAicaphatl blbgamdnbivtiangelbaftBMIS), nTloel killer (NK)

am no acid se uence varl t tit i .
eyt sealente Yt nts betsecs AMRLL UL, o
prga\fc}rg(!l Mg i&%rr&%mé‘ﬁfag be %‘i‘ﬁ&?ﬁoﬁfa Adi€c kLY ﬁle@e@f Do from blood

sequence no” aci ds are designated by the
(ndﬁnnémhsmnahbmhmﬁsn one-letter and three-letter codes.

Sequence id ntlt Jed a th
resiﬁﬁé@“ﬁh ﬁﬁ@“%ﬁﬁnBrgﬁ?%lggﬁﬁiﬁg 9P$?F§?aa%q?gﬁccon“mﬂ
re féﬁ%%b&%ktl%fdyefrhébla&m&m SRAVERE&REn@ inh At F ORI URoRGver, a
I T necéssary, to achieve the maxi num percent

plskq‘aéhglé 1§ odenwhicly bmvgtah bzfs aaﬁq}@pdddmggma rﬁeqyéqréﬁ%d mgludes receptors

PR P L DR VS

spliB&d formh bﬁﬂheyﬁﬁ:céﬁtb@d Fed U rét&p\l’orﬁmellmﬁe ﬁtﬂlﬂlﬂmam mctlha’,(mg
United States Copyright O fice, Wshington,

reeapt@BL endh EevRIOB (a0 9nhibgng rmp&qﬁ”)c Sk }savp é%@C rafino a01d sequences
tlléthTf ?r?pqg{l 71}}/91? the &y@&ﬁ%ﬁﬁg xggﬁg RAer %%ltllvatﬂfgqje@éaﬁ& FeyRITA

er to a cellnmediate
cdﬁﬁmgaﬂnhﬂmmdMMephmnﬂnsnebmkdeeﬁyﬁmhomﬁd{ﬁb&kﬁ1mha¢wnpb$nm

dcgéﬁfl gﬁlshﬂgﬁfl gr g‘ggﬁaﬁ)g %g’yé}{ﬁg E;‘%[Fugﬁ) H]g gr@grj.l\llgérgg%%% Iéflg)lsgl&})%aec? inhibition
mgm ?ﬁq%'mqqk @/t(@ﬁ{i#ﬁ% grigﬁllaln o6 RURSERUENDLY-0#aUS67) VSif. Rev.

ar get he primary cells for mediatin
InADGE)."NK: 18F2 6)). Exips essc eyl inl Rowsloh, andhepelas 991) “Annu. Rev.

monocyt ss F Rl | 1]
g ees AR harronl 2 douie e Bt safiRyiacs ctal 199
I I%Bl €l M&d.Rage 36@4 QﬁthCﬂmﬂﬂdagKhﬁﬁito be 1d@@Tikd in the future, are
Annu. Rev. | nmunol 9:457-92. To assess ADCC

ergotipessty bptheaterml b@&[ berpin. | Thederasalso Hslydss thetnegngipiaeceptor, FeRn,

T T

InSMGHL123 $R¥87 bk Kidet pen bpher ahrnlnholom aghonucl ear ceI | s
(PBMO) and Natural Killer (NK) cel ”ﬁé%ternat ¥
or aderuplemant depamtnt SEPKWCW 8f ?PQ ciditee 1S of b target cellin

thlrnrg)gﬁes{:gc%tof{z%}{lp?e?ne%ﬁs ?\%ﬁ@eﬂlonrbf Yhe aass%agcomb 1Bm@ht I?amvvﬁj is initiated by
the binding of the first component of the complement system (C1q) to antibodies (of the
appropriate subclass) which are bound to their cognate antigen (Gazzano-Santoro et al
(1996) J. Immunol. Methods 202:163).

The term “variable” refers to the fact that certain portions of the variable domains
differ extensively in sequence among antibodies and are used in the binding and specificity
of cach particular antibody for its particular antigen. However, the variability is not evenly

distributed throughout the variable domains of antibodies. It is concentrated in three
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such as that disclosed in Oynes et al (1998) Proc.
Nat. Acad. Sci. (USA) 95:652-656. "Human effector

WOR89Y§2248 o | eukocytes which express one or mBfd/US2008/080102

constant region receptors (FcRs) and perform effector

functions. Preferably, the cells express at | east
seEpgRls mdrreddnqberyenalds necADGOodf fnetbe bghtfaitdndrihe Iseainshaig variable

dcglféﬂrl]sg eaﬂaorgl y %ﬁgwﬁg lpglg%né 8% Yana?gg%ﬁlams egrg callefd the framework

rekionb @R Nithe o&idbte dSRAREHLE RSive BYASANMIlghT cleehd &cRoemprise four
neutrophils; with PBMCs and NK cells being preferred.

FR darg¢ly ademsmecdi- ply:ehgyaﬁ‘ggrqt@@r maected brihicineariable regions,
ﬁ MGG Lo 515 &{% ECt%g,, arir;d s%me 96%(}01%1n§ ngg%)f Qfic ﬁ%ﬁ&ft sB8dure. The
ereln. e cr

ecep
hypeeephiole ri g’iaﬂis 1blel§kdﬁc}iaﬁl arb ﬁelﬁaogﬂnﬁhﬁ olos¢ pgixonitpby e FRs and, with
anti body. The referred FcCR is a nati ve sequence ‘@%Banngen

réwuwrd@éfvréﬁma Brehe PHECER OBUENE T R IBRRRRsO
blh?lg{: , 3l é@ag%ll’)oé %C %@R{%"gﬁbé’[ﬁcg Qg@l@@ ?:\} @Erqgﬁcrég I()F'ﬁﬁﬁf:lﬁ@&ﬁ%lﬁﬁﬁ)loglcal

subcl asses,
Initexedt, Lﬁcdln fd. RillelHalthaeinact, eIaanmbléhitemtnaof I\lmlgh §pthre@d§dMD) The
forns, of .these rece t

coRBR JoR BT BEL FORL P e aPunS SEA el & {ifen. but exhibi

varlJa H?J:&é)%n&tﬁﬁﬁpstu@ﬁ a3 paﬂi't‘r'pﬁthorh@ﬁ/tﬁe §htﬁ'ﬂdd§ﬁn anti ilyakepehdent
sequences that differ primarily in the cytoplasnic

calohaicyistaxireyd M CAGt i vat i ng recept or FcgRII'A contains

e R

reERARLT B &ai¥oay Reridle dMMAGECERt Q@p&ﬁ(iﬁ@ﬁﬂ@ﬁr fasatte and/or form
Inhibition notif (ITI inits cytoplasm c domain.

styusaialpvedatvgd iops n Cpaeraldn, antibediey Comprirg sirexperyarlgpgions: three in
th% %/gg%%f%%ﬁ? F Sl iR n‘éYEY‘EP 9qu g,?? é%%&b%? Pt iﬁ/&?faznable region

dd]lib88 s bfﬁmﬁﬂmﬁmmdsznébrﬁﬁa-s%, heaeid. dée H‘Ialﬁst (édrmpllen(eﬁ@ﬁﬁ,)
J ab. din . 126:330-41 . O her ncludrn
D@ﬁﬁ%@l%%@@d@ﬁﬁ%ﬁ AEPaS PThE e ﬂa‘al iy Friigsagg) commonly

usRY (kB E?ﬁlmSe &Jﬁ’ceJ‘(ﬁf }‘?b{émsmffm'irﬁfnmo%llé@Irit&%&tu%s&f |P‘%b lic Health

neonatal réceptor, FcRn, whi I's responsible for the
S¢rvensii@ronaf Inﬂummsméﬂlchkyl@mluﬁsﬂmé\/lﬂefwlI)G@ethletefws instead to the

N s T A S T L L AR gy

" Qhtac CRG ek 8fi 81 8 rdoork AR ﬂ)&é@dﬁ Sn &h afall Af 8Ethe @@4ilabldcdi@ex crystal
presence of conplenment. Activation of the classical

stasist e rbatesphiehiian dagh phrhtnscahmrwlabhréeepnwﬁgloeﬂ fehv. Unless
thél%r[\)\islt (%,nggtg?lgnbatt gmtgcgrg? oy H? it %g ?&ég@é\%ﬂ% of thned sequences
oftiﬁﬂﬂéﬂlstvﬁlltbla%hfpl@}Q@mWLEdrﬁlﬂ(dl@e o 9(7@1 Zadpo Meaint 31:91 E—QS@ Johnson and

W(u (7008) Nuc. Almds Res 28(1):2 Ih40(2:l 138)2 %Izyp]égvs;)nable region locations are generally as
follows: amino acids 24-34 (HVR-L1), amino acids 49-56 (HVR-L2), amino acids 89-97
(HVR-L3), amino acids 26-35A (HVR-H1), amino acids 49-65 (HVR-H2), and amino acids
93-102 (HVR-H3). Hypervariable regions may also comprise “extended hypervariable
regions” as follows: amino acids 24-36 (L1), and amino acids 46-56 (L2) in the VL. The
variable domain residues are numbered according to Kabat et al., supra for each of these
definitions. An “altered hypervariable region” for the purposes herein is a hypervariable

region comprising one or more (e.g. one to about 16) amino acid substitution(s) therein. An

“un-modified hypervariable region™ for the purposes herein is a hypervariable region having
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The term "variable"” refers to the fact that certain
portlons of the variable domains differ extensivel

WOZHHNSA¥8 anong anti bodi es and are used in th@cﬁﬂﬁ%&ﬁﬁgnﬂz

and specificity of each particular antibody for its
particul ar antigen. However, the variability is not. _
thevasnd ymidiogeid Ssauesde phi seryhBBan aREdAN Toan W& dghiphderbred. i.c. one
dles 0 eesegnents call ed
Wﬁwéer v%l(rnllea%rlné&re é‘gﬁloné‘&@%%ﬂl{ug%fl %glef‘m ht chain and the
heavpheabiahst v‘dﬁﬁblafdbmadﬂﬁ’ﬁﬂﬂtsnurﬁh@rrgmsen Iiabyhtl’y ‘amino acid position

conserved ortions of variable donm Il ed the
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the hypervaridble regions fromthe other
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F %%ng% S% %ﬁé’ﬁ{%&gmtv]%“%? 8 %nﬁglom?)? }S Sd% <& sn%?g EIIPS’IO a%xd insert (restdue
5dardces @il to RaBatrd fieRebilibe sHepHR Andatsvheredauitoeal. residues 82a, 82b,
Institutes of alth, Bethesda, M)). The constant

ando¥aai #ie aerosding to Kakes) afta haawedwiny R sesgusdizng. hgkabat numbering of
tib
AR By L B0 L LS BEEAS BELEE! fncowy o

%QB&RB@dymd@ﬁeﬁ@ewhhaébhu&ﬁﬂ”Kyba&mnﬁﬁkﬂqu¢w1%3 The
term " hypervariable regiogn

hereﬁﬂn‘@géﬁ§“bb%$ﬁ@ayéﬁﬁ@ﬁ§33FSgﬁ“%ﬁpfHEdVHVQFSQBPQNOWﬂ““
! n
PR 1 5 DABRIAECACOL 2 EQURTSR ALt ahoT i
paroRpfd S eansinkighy)p éhxlassnmdbb:ﬁed ediconiss, as hs@ehqrcnm ‘Hhandypg affinity”
and hre

refiahsep e AR A7 lFléﬁﬁf@ﬁtS&"ﬁ usrerSinbdbee  egtys ofa

bfﬁmg e (@chfﬁ’&ﬁ%ea% 'aﬁﬁ ? TROSEAHAR I a GRSTRE BERMOAL bttner Y can
Det erm ni ng Regi Ons are based on sequence

gmarallamelrcm‘ysmmdl tartge tliseocmisntn @@#ﬁ@tr(wi) uéé?@nl(M(%?éldfte rggasured by

a es of Protein | e
ng’?lﬂblﬁalegﬁglﬁﬁl%w% RS {SH thR%et Cn dIchns It u? gvsﬁgFlty
ati@®abiech geRBeiiResida antan s(chA9Bhi tmﬁhﬂtdk'ﬂs@cxﬁtefrefd‘ilyl whtreachigh-affinity

to the location of the structural | oops (Chothia and

artibgiicy ecnenally, bipil anticendasigumdggrd (erowayy bourd donegep nf agtiety of
mc%gg{ gﬂf Egphﬁﬁ)% gpcﬁ )‘f AR85686 97 t}?cndlgﬂﬂ; %8 lhiclcahBE used for

structures. The residues
pirpo4¥s eathl méschhesmtimyxp &peafic dblseratiegirobadimests ot édcribed in the
bel ow. Unl ess ot herwi se denoted, Kabat nunberi ng
follewdigdi ng to the Kabat Database of aligned sequences

f t id, lipi
O p}‘XR %&ti@g‘gﬁézdlpr*i%&cztgxgﬂﬁhg% E&ig%%%lggn&rm%hté :B%ZQ)C abid, lipid,

ha@mm oRes .nalB4lly) o@uirdheddr sghthety pempamidab Ivéncrhe@ fmﬁxbody can
Iocatl% are generally as
selectively bind.

“Framework™ or “FR” residues are those variable domain residues other than the
hypervariable region residues as herein defined. A “human consensus framework™ is a
framework which represents the most commonly occurring amino acid residuc in a selection
of human immunoglobulin VL or VH framework sequences. Generally, the selection of

human immunoglobulin VL or VH sequences is from a subgroup of variable domain
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follows: am no acids 24-34 (HVR-LI), am no acids 49-56
(HVR-L2), ami no acids 89-97 (HVR-L3), am no acids
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alﬁh'l%scxudts%tﬁ&ﬁ% hharighe hgﬁ%pbg S roMFf b dommi n

resi due nunbering as in Kabat am no acid position
n u mbdni’ ngtmsmmrmma batibqdyainvat waidhonstaitver @mﬁpletp @hiegen-
he n nb stem ysed for heav Fh in va Q h J

rcﬁ% ?{gdl &Ihglng SlllteV Sd‘Bglgn&gﬁSé?l%g % n’tlﬁ‘ﬁe one cavy C ain an
oSOl kiadih Qﬁ‘rl(Qﬂc adthhiRQEItiest, hoh-Kakddnt 8¢sodiation. SRGBNRRTonfiguration

of Proteins of Innunologlcal Interest, 5th Ed. Public
theeilk tiHeSkyRergaiabNaeionad! dagk v prall e doginpgigrachto define an antigen-
bﬁ@‘nh %ﬁ@' ?1’1 uMDsuri(a&@gf]ﬁqc VUSV”QHEJP %OHE&R%[ 'E\% sty ﬁ%ﬁe@a&a@f‘e regions

am no aci'd sequen ontal ewer or
ccﬁﬁf@H ahh@eﬁﬁbmamg,n;@ecaﬁtl@bsmahf aﬁﬂpﬁpdimgvetver avaehosihgpivagable domain
insertign into, an_ FR or of the varjable

<Oa aﬁléiohan Forompuspe anlyghice hypersaia Wgrqnéﬁpfé:l@fo%@ﬁ apggen) has the

aﬂlpt% 14 g&o%r@é Ql% 151?%{? ctn:g{h]god Bgiué 'iosv(fcrred?f' ﬂ%ﬂhé@ﬁle entire binding site.

ordin 2 and
|nsetMEdﬂreaydMEsbéeogmnmebadme@nsmanmszﬁﬂwdmﬂiannamiﬂwtuﬁ

B T T R A VN 0 T

add@iorPofQi (¥&NaRtdshR e cQYbo&lyHQﬂ{Tﬁlﬁht ofdhe B@e@'y%ﬁ&ncdHl domain including
honol ogy of the sequence of the antlbody with a

OH%qrawaﬁmﬂelmaeﬁomrtbwer@dysbetggen@en Fah ndil Fﬁgthaﬁf:slmattyﬂ herein for

er y ref I.S to th f, the umto
F%oo A 8731&0:}1 tlﬁ? CXS eiuééi, e&du @%Oéﬁé esrt]ang dgmﬁ é}ls%e%r al% dcas% Onc: f[ree thiol
giefip. ar@®l)e auliBodyetrghmendoraihal oGy padithckd &s pdﬂ%djfrfgb fragments
artner (e.g., an antigen). Unless indicated

worchdavil kiage awstaiaesdekeasi them: Bitherichgmisht ¢niplipes plegipgdy fragments
sic binding affinity which reflects a 1:1
mggké?%éwpon bet ween nmenbers of a binding pair (e.g.,
ant i ‘bled$li ghun dhaamd”’i cganibodiker@h fanniveyebodte apetmdsexau Ibe aé@lgned to one of

for its partner Y ¢ generally b pres %g he .
g el <itinsh D n e it kapra o) Wfliﬂﬁgii%/s% SBLontbsalesacid

<ﬁ¥mﬁ9§@@@eﬂ%&ﬂ9ﬁﬁd%ﬂ%ﬂﬂ in the art, including those

escri bed herein. Lowaffinity antlbodles general |y ~
bi nd”“Samgle-gbmndvowl ysdivd atelrdl ytfogi@somingtrec teadis layd Vi domains of

an\‘t\ggcrlye,a}?vshepelig I?He%g fdlorrr]llaltn¥ are present in a single polypeptide chain. Preferably, the
Fv polypeptide further comprises a polypeptide linker between the VH and VL domains
which enables the scFv to form the desired structure for antigen binding (Pliickthun in The
Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-
Verlag, New York, pp. 269-315 (1994).

The term “diabodies” refers to small antibody fragments with two antigen-binding
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anti bodi es generally bind antigen faster and tend to
remai n bound |longer. L variety of nethods of neasurin

WORDHNSAY%af finity are known in the art, any ofl’cmsczwsmgowz

can be used for purposes of the present invention.

Specific illustrative enbodi nents are described in the )
sifep| Wiogli iggmeis cgmﬁisg@marlpgleéle@\rye@@ﬁ@p &V Hagonnected to a variable light

ol. (¥ car bghydr. - ei¢ \aGi A1 pi: .

oGEYPEEL 5 58 ROONIER P LT B AR o shorc
al W SdiridNb@RtEDOIYwWE dbmaek @atthe/ine dhaind the'demaximsnvote Krcat to pair

'FR' residues are those variabl e donain residues o&Per. .
with i coRwlHypErY dpmans of pejharrhr Bsind e eV aige R bmding sites (EP
4GEEI70RED o411 NEHTRIL GRS BNF Y Sodh @?EF‘cWah. AbS &cf TAPRVOEEA4-6448).

whi ch represent's the nost comonly occurring am no

aci dAr‘ést dygeinhamineelc e trefors tofa dysteine ame nod rotdHei whivi has been

or VH framework s ences.  Generally, the ection of.
T i TS aﬁ@%{)@%ﬁ\%ﬁ?%@a%ﬁ SIS G o Pired as. or
otBHRGEGIR Af aVRAlhABlBudPsRinRSSEKENIELSisulEaBeFiakd.y the

subgroup of sequences is a subgroup as in Kabat et al,

SequElnctesn Shidrotesivits voiie'l immunenoigiieahareiagen obthy reactivity of
R BB TR RER Y G664 S DR ES Y g evn
arh i@ aMd,in hRQstEiAb Gh S Perb$ aiftiHogy AticHiRREA wlithasthiok-réabiat reagent, and

et al. In one enbodinent, for the VH the subgroup. is )
caybigddap mayimas yaukeblat - cg.tcxaqnpleAa rhvﬂcg%@@? 8w gcid on a cysteine
cnc)%ncségcrasagﬁ})gm'% rré(alctsclg %6%3%5’1(1%% AR HR  FEQUENCE N as a

obhtal ne rom the am no aci sequences in variable
bibeawyalE b etgent, Itd fath Kedbah-1gicllad antfbddylhas uhigpbepctlvity value of

consensus framewor k" conprises the consenrfia&s sequence bod
1. 8papherC Y Oms PRBOARIG I CHEF RGBT 9Tl grenhirent antibody

ARL, 9 FOMP, thiQf rekaRAte flenfhas a hY] rdastitiivalue of 0.8.

W‘rﬂcg?&r?ﬁﬁnqgﬁ?l/i%igg ‘glgg%#éntre%i cﬁeéggtgﬂt a%sr?s a cr:c?rrf)l lgtﬁéa o '
Aanthéiggsreeagnng hod cagideand irge Hiebianmei anglif§érest, pafinit gntibody which

.reqi consists of.a dinmer of one heavy chai.n and qne
TR R T A S R A R
DESARmL@ASH Mhe Wiol RadtVitdy RhficCPRfpaBitudi i pfcinb alayte@onducted by

three hypervariable regi ons of each variable domain
ELHtensaey. mays defeimecoani, lantid gembiatadivandlys pyteragipgrapdy, or other

. f the V di . Col | ectivel ' :
T A

erippeeltddi Btibydyt shd denpiitdibadyquaiowese b RS Blehestagivay include
vari abl e domain (or half of an Fv conprising

aonl .
bipﬁné?@%yl@l@«imaﬁei(é*@rléotri@@ﬁolﬁ@leép@@pmp&n@avdbaﬁ,%ﬁtq%%mmedlamme,

Og‘??ﬁ% Eﬁg(h(ﬁgk\llagﬁ%{ Bti&eé’h%ﬁgl%gi 198 7@%2pbﬁgceaé]%k&ﬁﬁ(gio%§ailrﬁcg) Biotin-

ower a ity than'the entire
B¥a@.PEThéodoabetf r Bgneniodedce o/ ¢ dhBaitins ahdBicord PRRt(Pierce
domain of the light chain and the first constan

Biagrranelogaing-). afl N> -Healoyni e HRI IO AN 1ocy Ha g e Molecular Probes
Eggi;cfn]::,e(lng. r@mcr': @(?mﬁﬁﬁ%‘%%r%e? Yr tbh)e(‘inylation, bifunctional and multifunctional
linker reagents include Molecular Probes, Eugene, OR, and Sigma, St. Louis, MO

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 cysteine residues. The parent
antibody may comprise a native or wild type sequence. The parent antibody may have pre-
existing amino acid sequence modifications (such as additions, deletions and/or

substitutions) relative to other native, wild type, or modified forms of an antibody. A parent
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addition of a few residues at the carboxy term nus of
t he heavy chain CH domain including one or nore
WOYSYBPH&s from the antibody hinge region. FaBCT&Sp043480102
t he designation herein for Fab' in which the cysteine
resi due(s) of the constant domai ns bear at |east one
antibedy mhy bé digeaderbagaiFshiptayget antlgetmzfymrereag geen & Hiologically important

pc{xxﬁ gh&h a‘&?’é‘%ﬁ r Od gg%%s ntQa?,\%%eﬁ? gﬁt?geé K&@ﬁ?hﬁnm -associated
ﬁ&ﬁmmﬂn 6@5{1@&@ IUSSO@fl?@WEﬂeQ@%YCOM@@Qﬂ@B&S are al so

nown T ght chains' of antibodies froma
ver tdsb r‘é@lélcépé@i@)ﬁly dapnchwhigh dpghrey 1¢tisisd apd SqRagted andor

10(&\3%% lfyonq Sé%m'ﬂ?{%entlxp fis halgl%![ Wro‘ﬁﬁ%? é!ﬁt}aﬁpﬁel ; ents of 1ts

no acil sequences O
ncﬁ:xﬁllsdnaﬁbmdaﬂailrm&atu1815n>gheh Wballdnntlévfm cowithl dmgnbsﬁam itltrmiyutic uses

fragnents conprise the Vn and VL donai,ns of anti
FopHE ST PP<B SEE AL HOEEY Begr s g They @r%temaceoug or

0?13 ﬁﬁ&&:bgsesom@é M ﬁéf@fr@c[ @rﬁlﬂdnﬂeh@ El% aRQbYRERL Eizepurlﬁed (1) to

er conprises a pol ypeptide |inker between th
greatcl thin Bl Prieoiy rvecigliti of lanelratyl aesletemalr@d By th@chwryrmf:tlhed and most

R e AL S A 50 2000 KM 1T s

ROSSRINH G ARGnMDBKiRo 88 sequiREd BEBIe o Mephtng NeMcy st 3)t
° 269- 3&5 (R994f'OTheS%%rn1 gga€§b|§§ ré%ersego oror()te

hcglﬂ@chuanlny B]aay)/ﬁthlnémtrgdmmgqoqwreducmg conditions using Coomassie

3&%”; %Bﬁ?ﬁggwgav glgtﬁgils %S({i’%@ antﬂho%gn? CTeingéaTB%}{br%ﬁ\afﬂ? situ within

rcl:d)rﬁﬁhatd@@ﬂé fné M )ledsNodd@ ngientaltypapitods sehaird ehVirbnment will
By using a linker that is too short to allow

VL) .
nqs & .prersgmb Shriipen vt heweves: ioRsH Astibn Wl ‘%f‘d?fép%%b}ﬁ at legig one
1% e forced to pair with the conpl enentary
onalns another chain and create two
antige Bnﬂﬂjdalgii i hieds”(aERobcl4aRT pr MOuBRked ol fibdrest, e.g., TENB2

Hol | i nger et al (1993) Acad. Sci.. .US
ordg 624543?{1“69,%}5 Or;éz oapg %0@@3@.&?@&%&%%@&%{% aﬁfﬁf:@%&f injty such that
{h@ afY RIS OB R iR %rGidd 4 &S ??esmg ah eﬁﬁ%e@e%ere the antibody is one

engi neered into a parent antibody, has a thi
whigh btride A&INIE, (mu\pll]( uSSB'Uy pl&ﬁdemtgillwdxlnchLN@@ agl m@y be one which does

ot herwi s ntra ar, or ter ecuyl
g rieaey Bragc Vet RETERT o L EASePUT LG UalGa Lot binding
ofahMaMol} &l inkse fhATANES Jiré‘\@tris(w gOkell @\ﬁfe(c%&ﬁ?ﬁdn\{g IOYGn@Bg@lous
free cysteine am no aci The thiol reactivity val

repeptoeipbe dasnthage 06§ asddterainesdlat Buarescansanstizeted cplh S%ftmg (FACS)

st ei ne, neered which reacts with a
m?%“gfnf%é%?%ggma %b%z¥mngﬁ§¥ onverted to a naxi mm

val uerteftink oFofretnanPloe “aldevidtRe” eyfsisab hethaitmpeaci ittaonent and
a cysteine engi neered anti body which reacts in 10 ?
Proply Rt o IRrey chtaine meanpes: WhcKeRgEmbjecs idp Pagyegt or slow down (lessen)

1h9 Ite?%;%t[‘ eﬁhgﬂog}cdc%ﬂﬁﬁﬂg P UisolRr. f ‘Pfl(ggez?n *ﬁ’e&% bMida8REliRDude those

ol reactivity val
already with the disorder as well as those prone to have the disorder or those in whom the

disorder 1s to be prevented. A subject or mammal is successfully “treated” for a
CA125/Q772P polypeptide-expressing cancer if, after receiving a therapeutic amount of an
anti-CA125/0772P antibody, such as a cysteine engineered anti-TENB2 antibody, or
antibody drug conjugate thereof, according to the methods of the present invention, the
patient shows observable and/or measurable reduction in or absence of one or more of the

following: reduction in the number of cancer cells or absence of the cancer cells; reduction in
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5 1.0. Another cysteine am no acid engineered into the
sane or different parent antibody which reacts in 80%
WORIRYE23Pt h a thiol -reactive reagent has a t hiP6I/US2008/080102

reactivity value of 0.8. Another cysteine am no acid
engi neered into the same or different parent antibody
thedniredr sfzai Indiitidemailey stoov toearie ewienhangl priafesdbly stapt 9hmancer cell

. reagent has.a thiol reactj.vi val ye.of Q.. - :
BRI AT R Pongd FRTl B bRt By s issue and bone:
inRMdittdnQqub 2kl GMS k6B ex RYand§reenBHCies) IYurBobhtiafagssalibition, to

mass spectroscopy, |iquid chromatography,
soast adi B graphgrowdr. apd/Rercligligriomesiane RA&F Jrareal the symptoms
as%ﬁc%tg'd w-ljuﬂltlgjcl s'pregl‘rf'i%tclach%r;r ERYSALY mﬁtﬁ gn@MOQfﬁ’li Qﬁdjfnﬁpdgt/ement in

e cys%el ne ‘engl neer &d-anti boéy and conpari‘son a

quptigndfilifatdsogs. dfo thbexteytshetysecineagdinackddyantinCENBE antibody, or

bi oti n- PEO- nal ei m de, ((+)-biotinyl-3 . . )
iy el FOPIVBTHIE diasA  dRY BreV B Y RRNIAT KPR recanggells. it may

Elyi@hatc ¢ e Bl RLEGHNOhOGYsi IR 3 {9npB%s FheLIGSbe felt by t
bcé%c?iaé%%@?%;{?ﬁ}(ﬁg ) EgIél?%[ot(ign- 5 BI\?IIS,EC, PEd]?%doséce}teyl - C_l ¥ e
pdBicot, i he abodopwenylersLCr Bisotsing, suacrdsiBl oedtmeHRDR 1(nPr@cownt in the

Bi otechnology. Inc.). and Na-(3- . .. .
N S SRS i BRI oSS (B APhysisisaFor cancer
thE4g ,!'lﬁ'ﬁca%.)can 6t RRESFQITIBY GhdpleS BYhERSsih®The time to disease progression

bi otinyl ation, bifunctional and nultifunctional |inker i
(TFlPagedibsditeraiinie tbtespunisa ralPrRipe sVe@sigainean BRictened by staging

i t. Louis, MO.A "parent antib - -
ThaREma ol rE 56 AR o T A ARG snel B PR dcigmipe spread o
the bORE OT sEBE Ca@Alkd Be d6hkoresi fhiepread & the ptiadechddymph@odes in the

or nore cysteine residues. The parent antibody nma
argdnfphgss E-yhard peasgrenygnt 4t iygensene @Hélé.bymwaav%%?ds are used to

, I St 1,00 ' . :

B AR A 1 FanBE P B B PR S SRR R for
meingtngttht des) idhdttraneret@al oltlassnogedphy €T RWS) dnd yrmesreadal needle

nodi fied forns of an anti body. A parentanti body may be
bigpyddRed3)agai nst a target antigen of interest, e.g. a

bi ol pgi €ahd ¥eah BROLERALnPALYPERE dEor AREHROME Bysiological condition

di rect ed agal nst nonpol ypeptide antigens (such as
introgromalasisdcd opedllgkhaadtenpied bantirgenamed sdlegrogis 091 tuF@) comprises

are al so conte ated. Ln '"isolated" antibody iiS qQne ..
ot ch SRR FlieAt 19'Ea ‘Al e G eitggpt BriEaion
whEROMEL1BGhah i @GBeRi BOMRIONERL-c@hcdré s MAtcdh@dro@ells eRdrBstes.

Cont am nant conponents of its natural environment are
Expamdes ofl congshiietudeo bivchre e idedionFarpingmaghsgthpmagplastoma,

t her.a [ es for, t ' Y, [ ,
sale Cr?%yah'%g& fehg?rﬁ%noer Sl’\?mé}hodg g}aﬁg%&%?egt é\l/l(glg él%%)sﬁlaé r@%ﬁf&@s of such cancers
inBlEAPEQiaiclacaduamcsOlelt apithtlinl pyefessedl] eamned), eRtancer including

the antibody will be purified (1) to greater than 95%
srpa)l- el e shcanmamyayll el lyag errche S5y ¢ Readeggpajeinoma of the lung

. f % i .

oo AR TREh DI S R LB R PP Rl cancer, gasrc
orrsggngbheanadr iNlbdEngmatoiestinal @noal, parreatic aenctr.g8mphbneea, cervical

by use of a spi.nni ngncgy%msd%quenat 0

cancer, ovarian cancer, liver ¢ €r cancer, Lépa?ormé, %)reatsto cancer, colon cancer,
rectal cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma,
kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma,
anal carcinoma, penile carcinoma, as well as head and neck cancer.

A cancer which “overexpresses™ an antigenic receptor is one which has significantly

higher levels of the receptor, such as TENB2, at the cell surface thereof, compared to a
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honmogenei ty by SDS-PLGE under reducing or nonreducing
condi ti ons using Coomassie blue or. preferably silver

WO0¥43224Ps0l at ed anti body incl udes the anti bod¥T{$2448{080102

wi thin reconbinant cells since at | east one conponent

of the antibody's natural environment will not be
nopeasseints cdt o hasdmy lissHo e SHCh SHITRYRIESSHRPBOBS Cansed by gene

a . t

anti)n{ff%é%(ﬁiy&lﬁ%\lﬁ%{rgﬁs[egitlﬁggqtnpggﬁ {e}éllll,l laggﬁt alfrég le@veréﬁbressmn may be
dedditnir@@nin @ldidgnb@icas toroghoglic asTENB2 evarl uaGiAg 25creastd gnls, of itlge receptor

one capabl e of bj nding hhat antigen w ff ci ent ©
Praiei RFP! QBN stHaGC el e BhdHyAn ENCRETS 1ﬁme%rrygaéfﬁyng ):

bes %flséa@ BRLhRRMG hileic acid |

Aﬁerﬁ& \Jel}ﬁ)ép%&ﬁ%é)&%\é\l%% Iﬁﬁ fn\%l%lﬂllm usual |y pI?tef er entgjl\'g al | yelC e
thb t:critj e FENBR{luamsteneip siie hghte?divm:mﬁ%lﬁéssen OO 98/ 45479) Southem

ni fi cantl 0SS-react t.her n
Bt PR oY RaPhiTGy NSy gl Bive
rel Q6SBateRphENEZR pERT 8I(N). (€. 9., cell surface binding
t o endogenous recep tor?@ wll be | ess than 10% as
det er{mn’ltﬁelcbf&war celdy esc srkecyssthigh express|one 95 morglcRs and perform
cd@@cﬁﬂcaﬂt& yl§rcls'c.ra%r tfa rrtglﬁtc Qr?soa{tg?c}sgl/ E@{Ilhgarr},d(pRhA)m ADCC effector

fub@idn. tﬂ'i@fn@llﬁldﬁ lhﬁmtaﬁ ﬁﬁlﬂ(ﬁ@ﬂ&s whidh pcaphy Aaet @ enchude peupheral blood
preventative neasures, wherein the object is to

mgza@w:mr esils 1Y Cdovarurel 1@&%@3@%&81%9@(&% pagRSIcdgsls and
t 1
o UFLSLOPRILATLRASK: oTRRERL P DAEA JF SEERLERN oy be ot
fréhasetps anecd o. gha“mnblmeddl sorder or those in whomthe
di sorder is t d. A subject ar

succHEdFmy lgpgl{ag\ég glfsglfdelé %@Eﬁ@rfgbe dBor Bl Jefor to disorders

th al.y RERLLAE vﬁﬁpsro%%sde'régaec(ﬁﬁgﬁ&rﬂaﬁ celBploBiferh@SEI I 0hg etrbodiment, the
er apeuti ¢ anount an anti-CA125/ O772P anti body,

aﬁqﬂhﬂ&@naedwsnbrnsmeﬁglneered ant i - TENB2 antlbody, or

anti. t her eof

ot hEgstgr TResrseEn e earer sy “ERE puiruhfol Afggre cea
C)@Q%ﬁre\(@pk@rca RE( OrE B2 SMIRIY QriEebifida@or dheﬁlbt}@bé:}féﬁﬁeagent

of one or nore of the follow ng: reduction in the
cffrgtibeto tofat g ditcese acdlisosdesin apwened: ot therrescalaspere i tsrapeutically
08 1\l7|Ct Or}}tlo?‘i}li]ee 1%{2 rr{?arg c% th t}tﬁpér If anc(& c8ls! ﬁ?ﬁlugé/\{h%%mm size;
op cancer ce

inhidit (k. & r §lbWQ6 scbrﬂt: @Xtﬁﬁtrdlﬂhﬁéfafabqr gapscahoe ] calliim@j trhfien mto peripheral
spread of cancer into soft tissue and bone i nhi bit

OTEMSO TS Gt EomEBTH G ABhEre 5 Sh LB st g3 egp: Thibi, o
qotéﬁr{gc?(w'iwm g; it 4ofdlir k?iﬁév@ R sdfe SOPB ¢E More OF thfcté?ﬁ'btoms

r relief to some extent, one or nore o o
askdngatsy with oinscams so Gl cathe dx et the tihe: mpe pfdvif:n:t grawteand/or kill existing

reduc d.nmorbjdity and rta d i nmproyvenent in ,
cggaIety 1Ry by & Peaiipad’ e B (PR KyBTRT RO (0 the effet
of9{HiR @l{eeﬁn@tmri of-rc%l\}lﬁ?sué!{‘ﬁé Rathe RIuRPLIRAE YT Qfdﬂlgeratlon of cells. For

conj ugate thereof, may prevent growth and/ or kil |
caprérshéragy . coinzey cmelfblsexamplen@y measured by assessing the time to disease
progression (TTP) and/or determining the response rate (RR).

A “chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include erlotinib (TARCEVA®,
Genentech/OS1 Pharm.), bortezomib (VELCADE®, Millenium Pharm.), fulvestrant
(FASLODEX®, AstraZencca), sutent (SU11248, Pfizer), letrozole (FEMARA®, Novartis),

imatinib mesylate (GLEEVEC®, Novartis), PTK787/ZK 222584 (Novartis), oxaliplatin
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be cytostatic and/or cytotoxic. Reduction of these
ns or synptons nay also be felt by the patient. The

‘VOéB 2M8r ameters for assessing successf ul t r @STHSAQ8/080102

and inprovenent in the disease are readily neasurable

by routlnelgrocedures famliar to a physician. For
(Fdamate®. Savefiapy | Udpfluoapyachnicovrsastarsay cidSiiglanp! e,
SKATRPR: b R BRSSO A TR iy ot

(SCaN6dI8 6 ¥l &b ardHiHh &dAb'% SHeqgiBiget Esis9), anﬂgdfmnﬁo(ﬂﬁhg BA®,
and tests for calcium]| evel and other enz

A BRI I G SadOn 57 k158 BoHe Suesp st ae b eate A b bas hiotepa and
Cg‘i’@%ﬁl\l\@@l 291%51%%@%%{139% Sﬁl%a&%lsﬁél’?‘a@(ﬁgufié(mlﬂpfbggﬁa% and

X-r'ay measur enent of '|iver
pipasnyfor dzeidhes sbyh wmodmblmmcmpee us@dretiopd, enkufedppa;

tastasis to the lungs a res
e TERs S B s tps A B f‘&?‘?elﬁ’@;g S BR RS Sy R !
tri%{hz%E]ﬁﬁ)tsl%or%wea@%ﬂ%r@%kﬁ)ﬁgﬂ@mﬁlg Qimﬁ HARSIheLhRlamine;
' e biopsy RNB).” The terns "cancer" and
mmk@amneﬁxmﬁﬁab@ﬂ@awﬁmimﬂbdé@@ﬂnbeﬂtheﬂpM9§w@mdgwb@M%the

5yB§108h?1 ?ﬁ%{lggﬁgc&n$ Sb§¥%s V&tw Celx& }%@tmatbyl O%n‘glrn%gltgg{g 1§sea%ozelesm
cAPRI @1 ICAACES Qeksn §8lthSicand ol &fsereydtoplalcinsnpapbaatly erytpedplhycm 1 and
growth and proliferation, whether nmalignant or beni

crapigplaicin Py doleainderdnesaranindandeh by gicsaninsliampleguss 21 89 and
Lgia(—ﬂg({fhe%lcethlego% gjranérglbﬁté{ €a 5911&)(11%{ dngzméaétg% Iltl Zﬁtﬁ(ge n amustards such
asQh1drirpigy, dhlﬁﬁ{alpgmm IcB(Slop}MEpEarpﬂel dscamastirex goghesleof

such cancers include squano

S canc
megilerdpmare. SGhleEikaeiar px@gi@é Lop %lg)ﬁztl%r} %ovemblchm
pﬂeﬂ@t@rmen M@gﬁﬁn& %gfoéfzyrﬂgie CA6¢ fnusﬁ@cp n?t%’slo{n e‘éi@!;dchl adR8rmustine,
cancer enocar ci noma of the lung and
cm@mamus i@&:rmusnnerdomhstirh:enllnumgne,caad wnmoﬁsttrheantlblotlcs such as the
g ritoneum, hepato llular cance or sto
crednte !

e T S (TS s e R
cd%@ﬁ‘&aﬁ{wm%nﬁc%la 1  CIE8E YtC @l Eﬁ'élcﬁ@94p3’ﬁ[83im®aﬂﬁﬂmcm
['1Tver cancer, adder cancer, hepatonma, breast cancer,

mcbﬂum(baﬁmennAwén@b@%@am@e%SUQhﬁS@keb@§W3@ﬁﬁ@%ﬁmnwﬂlaS“@HaS
nc&eeg?rg{rrﬁ% n C Ii()gﬁ)é) Or&‘m? é%la{eﬁlgg%o(%?prg%irngéslnt%g ggcxgllri]‘(gcnc chromophores),
ac\ué'lﬁ(ﬁ‘rllys%né?&ﬁwnith @htﬂra@r@&@rﬁ fazasda p@ bl neai el Ek@:ﬂiﬁom&ﬂal carabicin,

carci noma penile _carcinom, as well as head and neg
casmmeancill. ceraroshilinhFeRMensinp daegwanysin, dawqyeRiFia. detorubicin, 6-

rec tor r )
ST AR L L R GRS
ddﬁ@aﬂﬁ@ﬁ cy@@@mafpﬂﬁdhh@damnblanc eryusliceldoxafubichearslame

tissue type. Such overexpressjon.nmay be faused

ATt R ﬁPHPblﬁw FIEYEES el f AR PG HBAY B orSeis such as
ISR e ERAR 0, B CIGHRAESS G0, O, 1 oo i,
purnoy eias@ekldreyeh scodbrublvgn, seemphigrin, streptozocin, tubercidin, ubenimex,
zinostatin, zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic
acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,

enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate,

epitiostanol, mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane,
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protein present on the surface of a cell (e.g., via an

i mmunohi st ochem stry assay; IHC). Alternativel or
WO/ Hal | y, one may neasure |evels of PCT/US2008/080102
receptor-encoding nucleic acid in the cell, e.g., Vi a

fluorescent in situ hybridization (FISH see
rid@tahs4ipdy acidoenlhesher ishat 4si frrglnlcoamthﬂcygi@tioagea dsqpélm?phamlde
reac uch_as

oy PRRUT o ar o TR e AHSRalE: Rl Bisepene: cdarranate

ddtbmine it |6t Ain€ Qilzll&c}'uoﬂé LeHoRtiOsY B SHtihiing Be@npr @SHodiine;
or nore FcRs and perform effector functions.

ctpglagidr gadliyn nitrrse:deriioxyasepr leidnag: lqn@bﬁ@tmgé@m@qsww& such as

mﬁZtmﬁ%?nu n/é Iglt c%gst g{ltogg%&dﬂltoaﬁﬁgg per : p%er al trraerln

pdammmg:bmrame |phlﬁrL(bRﬁM®soxlﬁt(bﬂeabodﬁphkbmld NK); 2¢ etHyihydramde
totoxic T cells and neutrophi

nmonocyt es,
PPORDS e SR Bl RS GOBP BRI HS A TSR b BEcER ()
rag&yanp erhllz%%naglgghlfaﬁ oiﬂu%g%ﬁny 1 QM Enic Geid: trlafz{cﬂﬁhe 2,27.27-

erative disorder™ and
ukhpnﬂhﬁhybanmmendKMExd&B%cH&kQMyﬂozdwsmﬁ@easuhhAIKmﬂaLAand
ass C|ate W t.h_sone deﬁﬁee of abnorm

a%ru lilef 2Ystagn Vlnclleﬁmgngacg 6161Fn1@ﬁ1imon’l1%é1n<& etp%ollronitol' mitolactol;

plEBQjofnf g rQJc!yN)@mg‘ «?r%xg@sﬁdd S AGRARCEI tycl-BBﬁo BhMde; thiotepa; taxoids, e.g.,
t herapeutical ly fective amount™"’ ers to an

p@mnltﬂ@‘fx@l éx Bglstoé Nyera Sqyidbéinge! OQNQPWF(EUN 1), ABRAXANE™
(,%&Oﬁ)_l&E Hee. alau ! 1@8%?%111?{%%{1(9&?}&%%2;@% Ora% g gPt | eltaax%?&{mgrlcan

PRt cAINP AR rE B8 BaPibeE@NDRbIs) tdhe It/hjeoamm g@lckakel (Rhone-
ef fective anmount of the drug may reduce the nunber of

Peudenediorgie\nsony Epued): eieranhpgl (SiMEART peppifabuie: &: thioguanine;
mléllnc?wlo OHFet (%{CQ&E e@gﬁher a{leﬁ{) wh 3L 9 R laﬁggﬁf&rg&;lgtm

|on I'n gans;
vmbl@y\hrtcg)pl&ﬁﬁﬁne&b@mideemﬂ’ p@)effestfa:lnli@e aﬁm»;a)mttmmfpmncnstme

NIRRT i Tbice gl ot RO G BTG gRup Ry in: aminopterin

czbﬁlpﬁ&ﬁﬁroﬂét%o@??t lqd leamtepﬁeo ?Iﬁp&?d'r RF-I_SO2(§(T@)e d%%eﬂlﬁyﬁ)rmthme

rug may prevent gro ki Il "existing cancer
(Il D3, rcummdayucbels cstinost @td; capevithbine candgthexnaceutitrdlytaseentable salts,
‘cytostatic" refers to the effect of limting the

aq tQHHMHFSSEP?%OP@EEHP%% limiting cellular growth or

pr ol hfsenatih@ iRfihi§ bhiSitiorof “dRReerdRafi @pyont et i @AGNi-hormonal
can, for exanple, be nmeasured by assessing the tine to

agtnisaba @cpogedsision nlb(lhttrhl)rrrmma faeiioTHelt BYHH B Ul qsraétl estrogens and

S IRPISP s Tt PR PRI oG oLl Bufoviven
(lEAdBE BI@INADKLBG@H&&{X&@Q)JTrdtl@x@égﬁnﬁ@ldm%hﬂdﬁhﬁfrbﬁﬁtmﬁbhfen

( TARCEVA( & Cenent ech/ GSI. Pharm ), bortezom b
trp@x@@gp@ ne\t Y | Rl §mrpﬁg§tﬁp9 ang IV RY QN toremifene; (ii) aromatase

inhibitors that inhibit the enzyme aromatase, which regulates estrogen production in the

adrenal glands, such as, for example, 4(5)-imidazoles, aminoglutethimide, MEGASE®

megestrol acetate, AROMASIN® exemestane, formestanie, fadrozole, RIVISOR® vorozole,
FEMARA® letrozole, and ARIMIDEX® anastrozole; (iii) anti-androgens such as flutamide,
nilutamide, bicalutamide, leuprolide, and goserelin; as well as troxacitabine (a 1,3-dioxolane
nucleoside cytosine analog); (iv) aromatase inhibitors; (v) protein kinase inhibitors; (vi) lipid
kinase inhibitors; (vii) antisense oligonucleotides, particularly those which inhibit expression

of genes in signaling pathways implicated in abherant cell proliferation, such as, for
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WORBNS

(FASEODEX(r), AstraZeneca), sutent (SIJl 1248,
Pflzea% | etrozole (FEMARA(r), Novartis), imatinib
48 (GEEEVEC(r), Novartis), PTK787/zK 2¥£5di52008/080102
(Novartis), oxaliplatin(El oxatin(r), Sanofi), 5-FU
(5-fluorouracil), leucovorin, Rapamycin (Sirolinus,
exRAPLAVEIKECalpha, \m@mﬁ H- lRaqaamun wﬂvo(yu’wsansb Ay a VESKE@guassion inhibitor

SRS B LIk O BB 2L s

gohis tHcRgBNRCEhes, MZI&}DI@“@LL@ML(C S@@%chmeslﬂMﬁ)ECTIN@ vaccine, and
aIk%Iatlng ents such as th|ot§$a and CYTOXAN(r)
Vayd @s‘@ﬁ@@&ﬂ%ﬁ@HEUKéN@WL@uII% BECANEH tope1sHISSE Arnhibitor:
V EKE’{P‘?%X@ ARA gQﬁtP Qﬁé%%eguc aPld dudh Q?ﬁe\%&gm% (AVASTIN®,
enzodopa, ca? uone o a, and ure
Geldnydcenbnd (}&)Spl&\lmdamtxhgllyazmeémnbln nedlts, actsiohi dtglvatlves of any of the
altretam ne, triethyl enenel am ne,
aht(’?’?iethylenephosphoramde tri et hyl enet hi ophosphor am dc
and h | 1l 1
Bl | a8 R R, ot cell population
wbmhahu@umgﬁmheﬂkynhwamﬂubanaﬂwgue E@@np@@aﬁymhcymkmesme
b ostatin; ncl udi its
RS ot SR BN ol Ep R HTBPREhapF s among the
h&%@gaomp LR HRRYE! BShunRA! drbGall Rérinone! Y RhQRIMEI Kundan growth
and cr ophycin 8); dol astatin; duocarmycin
hqrineat, @ad hgvinhgrayththeenpes; anramyg@éémrmwezﬂ&gom@ igpylin; proinsulin;
reLaﬁb Bforglg%%lt hSlyﬁ%’gr?%grﬁl?o@%%{:s Su g SE%I ae%ta ml,%]lFClJm g%frgmfe (FSH),
thghi s aEhazd Remoab ol vphesphashdeng I&Sfrfoaﬁ(llslm Mepatic growth factor;
I f osf am de, nechlorethanlne mechl or et ham ne_oxi de
(ilprg b0 i faetor: s 9%&1 @WCCIﬁéRﬂéﬁiﬁb@h iEMOLpRSHRSE: laf e and -B;

mﬁlfl(tﬁ'gdlﬂl—lm%m ées’ubgtﬂrﬂ)c ’ad&‘t?(ﬂﬁ ?mﬁ&@r}% tide; inhibin; activin;

rosoureas sucC as car st 1 ne, or OZOtO
vdsotlenusbihoBal drowistacoe, mtngﬂmslhrdmmopawdn r(ﬁiHDDmlstS\tel grewth factors

antibiot]cs such as, the enediyne antlb tlcs ,
R Db on s 1ter Dol EHEGA T il [ ayeh & TG«

e Ed:Pd8kteoind
g I

thD&phU@ﬁhomsmehasQU@ﬁxa@ﬂchdn©ﬁawebnaﬁhéw ing aatgry (CSFs) such as

P e ST AL S T OTRC b b S s iy i Bfanulocyte-CSF

((ﬁ@hﬂ?'lﬁ‘t@ﬂ%ﬁdlﬁ‘ss(ﬁ achtnemich NL-antihramai n.-4agas elfU ®el-7, 1L-8, 1L-
cins, cacti nomycin, car abl cin, carm noniy
B: and other

| e
9,dbfli>' ophi ﬂh—h2 adhm@hmﬂmmfagtor dad dsrionhrei ar, TN
pog?pucg) %Pac O1S Elcfju t orlljlkfJ a%ldrkn I%QWM%P I\IAr used herein, the term cytokine

5x62 "hSH&tci nc, oxorubi ¢

intlubed prdiens roah ph@kdl RoEoXFrURirs | Ire’b,ombmant cell culture and blologlcally
cyanonor phol i no- doxor ubi ci n, 2-pyrrolino-doxorubicin
achinel e@éb@@l&@ﬁéﬂ@m&e}%§equ@ﬁercumk¢meﬁ esor ubi ci n.

| dar-phi €11 | BRFGE ahg %}{o)ﬂngleéMWc%h e c%UﬁE'mﬁ)Sattached to an antibody

mtomycin C nyco nogal anyci n
(nﬂhhMOHWnumsu)memhnnwnadac@@MéB@maythmnmmn@n&ﬁnmpmuiMbdto

m&&}gslé&g?/dg{cgf’abl}gsg%aﬁg;g%&d by t[lce PI'I:‘S? glr erciOQd ld%t { ept ?IZ{%%I (Igl’llorescence
resonance energy transfer); (iii) stabilize interactions or increase affinity of binding, with
antigen or ligand; (iv) affect mobility, e.g. electrophoretic mobility, or cell-permeability, by
charge, hydrophobicity, shape, or other physical parameters, or (v) provide a capture moiety,
to modulate ligand affinity, antibody/antigen binding, or ionic complexation.

The phrase “pharmaceutically acceptable salt,” as used herein, refers to
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zinostatin, zorubicin; anti-nmetabolites such as
net hotrexate and 5-fluorouracil (5-FU); folic acid
WOHW B&#8s such as denopterin, methotrexate, PCT/US2008/080102
pteropterin, trinetrexate; purine anal ogs such as
fl udar abi ne, 6-nmercaptopurine, thiam prine,
phanme@ﬁulanalbeaccmtablﬁpd;an@ anedragsc saltsiotas Advci Eapnplery salts include,
chglleéyyﬂl i H) su"laféo o 1}1@{3 Ia ea roqglf tl%lgxéctiea b?(prlmrclie ' 1odide, nitrate,

bishigatel phdiprate, adid Ibﬁ@ﬁiﬂ&tcslléi@lhcc&ﬁaa&a |la¢$dt@ fs@lﬁtgflate acid citrate, tartrate,
dr onost anol one pr opi onat e, epltlostanol nepi ti ost ane,

olcaist 3P HAROthSARE - BRI SCEDYR. BSCAME NBFICHE ctgliningls; fumarate,
s r
PR B0 o2 80 AN U A
cthmaosolfenatd, bmzxenamﬂfdnatem {wumemlfonaﬂassaﬁirﬂ»anmate (z e., 1,1’-methylene-bis
st rabuyci | ; |sa5trene edat r axat def of ami

-<§ Siioorcr meshtnas) gibne PRATFEE GHUCHRECeRIp 1Fﬁ?’1t Hiagrpvolve the
m%ﬁl@foﬁto? an&ﬁexerﬁgltemlé Aty aseaﬁl%gétgfé'lgm ARkdih M & @h&: counterion.

hydroxyurea; |entinan; |onidainine; maytansinoids such
Thecavayarian shayebeany cagsand1t i0orgasic mlttyghazsm’mehzes the charge on the
m t oxant.rope: nopi dannol 5 .nitraeri ent ostat |
C%ﬂ%%gﬁe?}lﬁﬁﬁrmf% B ARSI AERMETE BB b than one
%e@l satdn 1€ HE Yk EHe a Tl s@Bice PRRGBMAAZHIB Rhar! g&i(élb)ns are part of the

ysaccharide conpl ex (JHS Natural Products, Eugene,
pl@R)lvauéﬁiﬁianéeptﬁWﬁ 38k Fan haye zr@fltlplaﬁou@pﬁ 10Bs. glémmna phgrmaceutically

actcg?tgﬁf oarilﬂ anahziv 0 Erolr %Zoreq on%%ioat%?]ms and/or czne or more IcPuntelanq

rre am ne, ecenes (especCla

t oxi ‘I‘levfﬁﬁcreaﬁtmlyrhcéeptmﬂé same’Areaaﬁ 1ANYENsOEIREYL of one or more solvent
ur et han; vi ndesi ne; dacarbazi ne; mannonusti ne;

mgieclt B oDl losiplesott:sojyepisbhas i Ppppe@sicaldy acceptable

sﬂa%&! gaﬁa@'%u_ a,uAglgE ﬁﬂ%tgc)i( o %%%8_‘?18?& grl S{n%' %Wﬁu’ol DMSO, ethyl

qumxbbnGnmaiagypﬁﬁm@mmemon ABRAXANE(tn)

Crenmpphar -free, bum n- en neered nanopar
f or aa’i’f‘?"én%’f‘”ﬂi@ﬁ”? gckyd 033 eEica gﬁéF‘ﬁF&’ iﬁ?ae%wrs excipients, or

stﬁﬁﬁkﬁ‘@ﬁvﬁwh%@@ﬁéﬂ@ﬁ% %o tHc ckiing hﬁ}nmﬁ%@ln-g%ggﬁa%&}to at the dosages

doxet axel (Rhone - Poul enc Rorer, Antony, France);
arghjooeentitationy @m@m@ﬁgn @@mbf&labgrcg]ly Gccepmbbagwamrnegn aqueous pH

R AR il e e h B P CRRT TR S such o

plRSPIRAS ictteutd, VRd o) ordahRSdcaldl SRioxidaheXantididb@scorbic acid; low
vincristine; NAVELBI NE(r) vi norel bi ne; novantrone;

mplsaylpoeright (lesyabaneabariel 0 waidnethpelipepdd: neptias.isteh as serum albumin,

<R ORI S T i RSB R OB 406 amine

acsdicdnciags gletinBodlGtaathd asapnend, aglihine or BRthe; monosaccharides,
phar maceutical ly acceptabl e salts aci ds or
digacehapiies aod %hcr&ﬁs}mbzr rete inobuliee SINEess. MARNQsgERT dentring; ¢helating

addfifsisOin ésOE‘D‘F(\ s gg!‘é‘gHRBHﬁE %&%'rﬁarﬁ&%%ﬁ softbifol: s(allt)fﬁr ning counterions

antl- or nona ts that act to regulate or
suab psremiuacdidior remidnikonfcanchuals aahiMEIES®r pgeetbylandglycol (PEG),

S ive estrogen receptor nodul ators (SERMs),
o RacS i

or exanple, tanoxifen
Stereochemical definitions and conventions used herein generally follow S. P. Parker,

Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book Company, New
York; and Eliel, E. and Wilen, S., Stereochemistry of Organic Compounds (1994) John
Wiley & Sons, Inc., New York. Many organic compounds exist in optically active forms,

i.e., they have the ability to rotate the plane of plane-polarized light. In describing an
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(i ncl udi ng NOLVADEX(r) tanoxifen), raloxifene,
dr ol oxi f ene, 4-hydroxytanoxifen, trioxifcne,

WORERISE¥Ae, LYl 1701 8, onapristone, and | AREST®N2008/080102

torem fene; (ii) aromatase inhibitors that inhibit the
enzyme aromatase, which regul ates estrogen oducti o
optimlg/ra@nam@nmungl haassixsyPrndd.. of éiranéﬁaﬁ‘& Uégé {© denote e absolute

Coﬂé on gch@%km%i\ﬁ%p ?ﬁi\fﬂe@d and 1 or (+) and (-) are

cnf;ﬂ’é)ﬁéﬁ&ﬁ a&ul@aw‘ @dcRaelf mzdmwsﬂm(acpolmmdmheby FEMARpound, with (-)
(r) letrozole, and Al anastr zol.e;

or dﬁf“?dnﬁﬁ!dh@}dé%§0f§%}ﬁldé§%’?{ﬂ%ﬂ‘&dé CORIPOYR Prrlcglééd gmtlh ()r) ordis
de {r&% a%r?nib S g%é%%{e%éa@ Quruid, GOSN &LHRIMAES aVeldbn@&l except that

oxacl I ne - di oxol ane nucl eosi de cyt osi ne
1h@n:&l: agjror {phagks ar«mminaéer i/ Bpeblitccﬂtcsrt‘«m@merprl@n‘t el b Fadersgd to as an

i nhi bitors nase nm
enéll)‘]tfqngeérgjéi %ﬂnf’ﬁk‘})ﬁ l% ISléCéltlF(aiéﬁéls 1sp%{l C(flui“ %nlglghlc)l Whmxﬁlllre A 50:50
mixﬂl}b Bf @na%ﬁ@x'h@l%% A 8fd 1988 Sadehhis hﬂﬂ@fd d‘r@ padrimeyshich may occur
Inplicated in abherant cell proliferation, such as,

whaye gxeantplsdeciPRCstatepbrd¢cliRg [Of stgw@qucﬂi@gf in (a\plhpqn)cal reaction or process.
T ' bo?%mss N u%{?xt@i ; arr%ée{ ;E%EC at%r’ Fc?lf Xegﬂ IR R Oh e Bf two

ressi on

edaﬂtlikbrﬁérlcosfpcméé >@):v<vla@>£ bpesil su@htyas gene ther apy
vacci nes, for exanple, ALLOVECTIN(c) vac
LEU\/}Z_}@‘ﬁpN@w)mg\p@é@vw@mn;&W@ u@%@pqﬁ?m ang ﬁ]@ indicated definitions: BME

KIN 3
Sk —
p@gﬁﬁlcf‘acﬁi) CcEipaS dblemma ﬂ@bls(WASYEI:&bmy,kl:&@mbmlé@@CM is

XI arnmaceuti ca {
T SEEDBA A TP BRSPS S F ekt bl RBc i
dlkélgf?)lhgﬁaﬂ%{y %ﬁxﬁﬁf@ PRARDAG 9¥1§dﬁ?§pﬁ§ﬂo@ﬁ>§ﬁﬁ)x?hﬁt@ meEask IV, V-

act on another cell as intercellul ar

dxmedlroaybﬂsdalﬁmarcbl Esiobiﬂsommecm\/bfkpmgqegryéacpm% KIMAS is 4-

oklnes ILti e e
AR R RG: L LR DY BB SRARFE DS
DR ﬂ%ﬂﬁml&m\gx@mnﬂ@m@mw% ﬁ&iiﬂﬂbﬂhméh 1hkiﬂardo§r10m1hphemne dov is
hor none, and bovi ne growth hornone; parat

Nrslimpaiey Ivalingr BYNFeis S HsUiabisBrbiehRsaro. Gyl QP is
dlgﬁvkﬁ{:tgléirﬂn%c nl%gé)(,l %% Sg)ﬁol ﬁgﬁ%ﬁ él%hhﬁél ﬁsoi U cle

or none stlnulatlng hor none

d&n@liv)lam@egmwt)@ ahglbm@ommmn@dﬁdcm)omhe@lé@ms cyf ot k- 1-
factor; fibroblast growmh _factor, prolactin;

cthg)@tcg@gﬁyl bardbky deiinding, ESMY s e&gﬁﬁa}sp@y mass sgec?rome ry, EtOAc is
ctﬁull g{at APnlo0hd ﬁ' b'%réﬁ@ﬁ&tﬁ@%&lﬂ%yﬁe%ly is glycmc HAlU is O-(7-

f opl n- assocl at eptide; | nhi activin;
amamlrmole hooL kel NaN” gsnmmdmyﬂamnwm h¢><raxﬂegmph®sphate HOBt is 1-

e e HE o T Gl HES Biersie g seRGhar faPhe fdfisoleucine, lysis

lyfsf?’l‘ét l@l‘ﬁé?l( (-E(};F@N )SﬂeJ Q&t@lﬁtrf[@fvlébﬂng mbEEHanbl, MtAssH-bifisyldpBenylmethyl
ctor-I l; erythrop0|et|n (EPO);

(cmsltrecmhmdymtyl)xmrfla(:ltSo ﬂ@) -()mceehedone PAR s Rraminobenzylcarbamoyl, PBS

|
15(@%%;3‘? ; ﬁer%% sahne (}?Iq %, g 15%9()'1)%@13@1%% g%cﬂf PG Jh%ﬁﬁ?f’ﬁp is p-
nitrophenyl, MC is 6-maleimidocaproyl, phe is L-phenylalanine, PyBrop is bromo #ris-
pyrrolidino phosphonium hexafluorophosphate, SEC is size-exclusion chromatography, Su is
succinimide, TFA is trifluoroacetic acid, TLC is thin layer chromatography, UV is

ultraviolet, and val 1s valine.
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macr ophage- CSF (M CSF); granul ocyt e- macr ophage- CSF
(GW CSF); and granul ocyte-CSF (G CSF); interl eukins
WO(ZP%‘)SZ%'ﬁch as IL-1, IL-1 a, IL-2, IL-3, I L-4PCI{US3008/080102
1L-6, IL-7, IL-8, IL- 9 IL-1O IL-121, IL- 12; a

t unor necr osi s factor such as TNF-aor TIﬁF g and ot her
pol ypEpt e fH&INEERiE&AMIﬁ@}@%%BQ IEBj gand (KL).
ed her x%f#ﬁe% r keI MSB2 antibodi
fronﬁ’ $UPs n%oolﬁrdgeeg&g@m ﬁ}éénlwa{iée%% | na S clu tureanl odies
wigdél ol @4 rﬁ@ﬂc@@hh{y a@idd ofvyeqtin ‘d)ﬁbveldttypa)cbr frelnent nattu"l\lré\] B2 antibody is
sequence cytoki nes. The term' Cg neans .an 'crlmi e%g cvstein
repagehvidan chaciag gamemctds Ehct%wéaf &Yatﬁmﬁr?ml%ooéﬁ) it T oc cysteine
aczchﬁ‘;d Jo‘ﬂp&ft '095‘1’?‘111%1% hefih dr B(&Mﬁd@?d@ul@iﬁc eak akAn? £8ing BAkiti-TENB2
I nt er act ﬁ a second | abel to nodify the
arﬂebce,cmqajo bess m@g]aetcrqmir ovidedtedy Fohexdnipleta pyens @@b gatibody fragment

uar escence onance r « »
iy Bt P SR S et SRt Prge b RAE a5 o LhioFab,
s@i‘lfaupl 4 Yar8it nbér{a)@ ol antibbdly At ibg@Agiakerkd gafoen a( iT\h)oMab » It should
fect nobility, e.g. electrophoretic nobility, or

bCCIEItdtd- t;betrmagip [sit¢ ylutmndpféql%%smg]lg@p@ﬁﬁ@ﬁqi EYi§ine g}s%@ in a ThioFab,
By QY DR 6 R 1S R o

dlﬁicﬁg inA@re Othé @ntﬂﬁi@fpl gkatyofine thenphedaei-TENB2 antlbodles of the
" phar maceuti cal | y accept abl e sal t " as, used her

inverfiongnel pehmp perd @i peGhg y:saltlg)é%n @ C F@qi’ﬂ Igo%qc?onai antibodies,
EESPI P A, ISR b st
bmaa&maeocmﬁommz pdsilypesptr_zﬂe$ i odi de, nitrate,

bi sul fate, pho C hosphat t te. .
| Iaitl gysécm% gq?g%f%?%f zgm ggNé%@BpB%(f 168 refaél? If}féglpqlgggrb#ngg{ng capability of
thtci?%ﬁlttgpt)c %@%ngl&? PR PitibadT ERinforp@A&C ONHB! ssteine engineered anti-

SuUuccl n mal eat e, gent I SI nat e, f umar at e, gI uconat e,
IQNB(ZLahnbmtles, are agiibhr @ttendifp kTBEN B2baHzest e, gl ut amat e,

T S SASh G bR ARGy somae s pnpr e evrin
ax(ﬂnoedcrds w1{h icﬂﬁéctl%ldﬁﬂﬁfrbl @hlo()?gl&)b@rvm@y’mﬁ 1hd@@f¢idcaﬁhgelb¢red anti-
armaceutically acceptable salt may invol ve

ltN@zldMUb@F.EM indpto cah]e}NHérPOWICE ‘e such as an acetate
ion,,a succinate . i@on o i 18 bod db
Coun{ne(f’ C cm%olalm%nt 1?10 cysﬁm%@ %m&%’tlp%rg é gﬁlg i g 3)// is pﬁepale y a

pdteRicbinpasing h@l@dﬁ@g gxa: @nncxham@@pmd nekidues of henreot @ti-AENB2
pharmaceutically acceptable salt may have nore than

ahedr hucydeinat omin its structure. Instances where

mul t 5o HcErcBB &y sRind dues may be evaluated for

phar %%%ﬁ%?gggﬁga%gg lgﬁ[)cl e ?; ’t c%n(lﬁﬁlgzlre@lnﬁfsh pl e

t}caemheny bbhs. nebdemcmodaw;dhargmmd ¢ysmllrlleytha:d geptrablle thiol reactivity
salt can have one or hargef nd/or one

Vil & GBI Co PRAP RSt %3)‘ O LRt st dor ey

cys?e{n‘?er SRRy é?ﬁ’l%@@}b af 1'11@&@9&1\9@%21%65 HBCest&iak Eﬁglheemd antibodies of
ecul’es and an ADC of solvents that form

thehiayamtioe utaydal lhyhﬁalaogﬁm(é@ tOslo@ Mat és1.0het W& 18ut are

not O& ! (rgn}e%%gectt othc mven{lbn conc@rrn(s), %%rllsoollatcc? E}I/']s%]% cng{méelgmw-TENB2

antibody comprising an amino acid sequence that is encoded by a nucleotide sequence that
hybridizes to the complement of a DNA molecule encoding (a) a cysteine engineered
antibody having a full-length amino acid sequence as disclosed herein, (b) a cysteine
engineered antibody amino acid sequence lacking the signal peptide as disclosed herein, (c)

an extracellular domain of a transmembrane cysteine engineered antibody protein, with or
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acetate, acetic acid, and ethanolamne. ' Carriers'"
as used herein include pharmaceutically acceptable

WORHI¥(58348, exci pi ents, or stabilizers which aP&T/US2008/080102

nontoxic to the cell or mammal bei ng exposed thereto

at the dosages and concentrations enployed. Oten the
withyéitles Bgiad akptideaescdipledsi dewsan (Dean dnaing Acidgagusnse pigoded by any

ffered lution, E I f ' j ~

oblE bE0SE SRl TR BE BRI DB SRl dsfingd fragmen
ofd fulldteath andeiat begin@rghaitidboag hiio ANt scquémtant isclosed herein.

i ncl udi ng ascorbic acid; |ow nol ecul ar weight (less .

t hanlnaBs@srerd thedivausd Prpvrgpieslaed cyseing ieﬂgl,ne%reé Antigd ENB2

alﬂ%gm%PMQN—g%ﬁtﬂ 4 na}? Le ugwl/& kﬂoﬂ?‘ﬂﬁe_ilaitiating methionine and

I c pol yners stuch as pol yvi nyl pyrrolidone;
isantaied dgiadsickotbe asuglegchnenc@lestarh ameymias paidagqueace as described
.argi nine or |ysine; nnnosac?h ri des, disacchar.i des,
O e O AP SIS CHES ARATIoHY " GPEGE, W hirin Jugt pegeesses
cAepiLicDRurifehak bagc@}ﬂﬁ%ﬁg $YER0aAShiERPIAnpSdd@he appropriate encoding
al cohol s such as mannitol or sorbitol; salt-formng
ngtia b@d inprisc ukuahiea sorsliding itz fwrexpsiignpithe cysteine engineered

rf.actants such, as TWEEN(r), pol yet ene, gl ycol
aibees SERS T tdis el Ol BB P Rnee
and gaRUeNshen 1 ugatvaeiog ipfo\d@iRenatdiyed ol iame &gifkered anti-TENB2
Parker, Ed., McGawHill ctionary of em cal Terns

aiftibogy Whidhap gikhasittapsiBepRrace Apana; dodeiod YolFaasmgpdpranejdomain-

B Y40 R RO S 90 BRI o

PROEPEUIVAT B icSlturing Opdst call ymptsting/evEasmmshich cempritehelye appropriate
have the ability to rotate the pl ane of : :

crispdire nyeleteracyberolscyiirundyirogddions piigledrppEnresianye! the cysteine

Qhiey i i i th&¢ culture.

RS ORI LI 0L 5680 MGy B 0268
mol ebudtberadndwidimérgs,chd mabntoantreviflsy isolated aptifiNXB3 cldimeric cysteine

and 1lor (.+) ,.and (-) .are enp|oyed top designate the si .
B st ey C%Tg%}h%@%%f}yaqiitg% CiFingre Tty g g SR d antibody

f8bd B dhdkerBloedudBRRMNBEDALI RSO MPRURAG e S such chimeric molecules
 evorotatory. L conpound prefixed with (+) or dis

catexiscanpoatiorhercifdescaibed veteioherdinaiedsintibedigs &ised esheterologous
%$erggi§o‘ Lsfareri Qntiga{ except g%a%rghféngﬁglofm1
PRRYRFSFC PagEs B F SRR “aHotHEPS 192 SSPEAF PE ™8t & r &b 5Oty

inf@yn@l&rliae referred to as an enantioner, and a
m xture of such isomers is often called an ‘
enant homiskiine grskragre ans- HONBY apiikadyriaaybe erenesliops pgtibody.
[ . 1S -aC XTI ur e . > .
ol RO o LR G 2Ly R ACHRS rcis o
argibed g aset@apétdivebrinkibéts @asieding o€ bl ynti-MEN B2haiygptide antibody to
_reaction or process. The terns "racem ¢ m xture" and
it feaRGSHEE APUIGCBICHPIBE- afnabRTGrI dhe RicRan iy egion gy optionally be
c?ﬁﬁ?&éd%%@rg%ﬁﬂﬁﬁib%r %%}{p(i)ldcy%toﬂpta &flsu@rid eWo&Mr, tin-lggﬁiing, for

OW ng "abbreviations are used he?ein and have

exangile at edristefin, mintano h®tic,BMadioactive isotope, a nucleolytic enzyme, or the like.
The antibodies of the present invention may optionally be produced in CHO cells or bacterial
cells and preferably inhibit the growth or proliferation of or induce the death of a cell to
which they bind. For diagnostic purposes, the antibodies of the present invention may be
detectably labeled, attached to a solid support, or the like.

In other embodiments of the present invention, the invention provides vectors

comprising DNA encoding any of the herein described cysteine engineered anti-TENB2
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I S beta-nercaptoethanol, Boc is iV-(/-butoxycarbonyl),
cit is citrulline (2-am no-5-ureido pentanoic acid

WORAY/45324801 aproi ne, DCC is PCT/U52368/080102

1, 3-di cycl ohexyl carbodi i m de, DCMis dichl oronet hane,

DEL is diethylam ne, DEAD is diethylazodicarboxyl ate,
aDERdics.s HoblateHy bphpsphoay syhnidat @ apamyided. By way of example,
ST RUSBR BRI BT st apesanlorgecine oy of
tHeShetHiBEsOMbarKs] apdpiiaes iDMdher ratided and comprises culturing host cells

di met hyl am nopyri dinc, DME i s ethyl enegl ycol djnethy]
upda epndigenssutake fasterpseyaemahdy depigd podypeptide and recovering the

. i fe 1 dg, O i s di net hyl sul f oxi de, doe

dig%f\é%gP@E%@%*.en‘gﬁr““‘??v‘%ﬁs?@% Bis 5,5

- di t hivohi S1d2yKietnk ebginzatd aaeTENB Diffdod®s bind to a TENB2 polypeptide
og'zl”lglﬁgéipgpyza%g@rga{%%%egqtsgn "e%t(ig%car‘%bgoy%og‘. S

di mef\hyhagi Ydevara@tity e Dol pfRe having at least about 80%

hydr%c%r?r;ih gg?%%%gcegviaga%}gt hoxy- | 12(% klgaxﬁélcgr ggﬁ)glla- castabot _
ainjrid-adidwednoguiidutiineith ESHWB2 whehes br @spHdyngthestive sequence; (ii) a

spectronmetry, EtOAc .is.ethyl acetate, Fnog,is L
PR EGH R Sl BechO RSB bt <Rl fatonygigy yith or
withoGthe/ sigRd otk 828y dthet! faentent blVa full-length TENB2 polypeptid

,1 L9" -t eilrgane%?ﬁ%po?mm ﬁf(-exafl u%r oghos%huat ee,ng FI OBt i go YPEP 1. ©
sequetned Soxly BENDY palaxplide vRInG inglube.oir presewmelypiepfidad wherein one

chronmat.ography, .ile is; isoleucin i S sine
of BgeR R7 a8l Rl B R TR SR EE b T YRy N Hutttengin
né@ningid 8iiphenheet Oydind0y, AFERBh@sipeptidd Yaraar wilbhave at least
(1S, 2i?)-(+)-norephedrine, PAB is
abnus A hobEne phid apgrereyidenPpsaliesng s b dgest Bopt 81 wg82%, 83%, 84%,
| § InS b Lene el , . 0 o
SRR AR R A el b SR A
aph® dcil deqphrenydatianicne ful PieBpomatise beqrbce TENB2 polypeptide sequence,
iri rrolidino phosphoni um hexaf! uor ophosphate, SEC .
a 1ENIT 2pe) Bacp e Fosisonr e ! pag e SR o i giomain of a
- i i I . j idy o i t hi | r .
I éﬁ?g r@%}?getog% ,ylﬁla&%uv | 1&]{6['??&6%%%'&-&1&2186 &‘Veglly di'ﬂge@ specifically defined
fraghemef EYSTHRioNE ENSBREEREOPANTIcqUENB2 OANTaBODIIES Bheolypeptide
conpounds, of the inventian include cysteine enginee
T ERES APPSR Bre T 1L g 30. 40. 50,
6@, B@rom oo, wit bdrioy pe auopegenEo avhi 1 FENBS, A bbedyoi 530, 240,
repl aced’ wi th a cysteine am no acid. The engi neered
25y S0ei 378, M. 300.aK10d31@ 3801 THe 38451581 e, adP.oP Endoha0, 410, 420,
rtof- an. achai [ I ' [ suwlfi it
S0 orer 560 2n PRI Yn B tnaD. SIP Ssbuith hBbrgg, 590, 00

amhir®.aciidtidleddih, 6PMoX a0Plichalla, PENBDtvafiak pRfgebadds will have no more

f ragnment rméﬁbe engi neered to forma cysteine. .

thap g etsery afrpaminefasid Bsiytipe peFempged fnihe pagyve TENB2 polypeptide
L.m.a e l-ona kb - : :

: N 1 d
G20y RRALE R 1, AL KOS Y B v
suthatutian 8¢ oghparsd teethouhatd DANPBLglotipeptidd seghiencengi neer ed

cysteine residue in a Thi oFab, : S .

y TENB2 po?ypepgdes may be prepared by recombinant expression in: (1) E. coli with
pBR322 vector; (11) mammalian cells such as human HEK293 cells (ATCC CCL 1573),
COS (simian fibroblast, SV-40) cells, Chinese Hamster Ovary (CHO) cells with the pRKS
vector; (ii1) yeast, such as yeast strain AB110; or (iv) baculovirus-infected insect cells
(PCT/US03/07209). Native or recombinant TENB2 polypeptides may be purified by a

variety of standard techniques in the art of protein purification. For example, pro-TENB2
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while a single site nutation yields two engi neered

cysteine residues in a ThioMab, due to the dintric
‘VOHQ¢U%é”%f the 1gG anti body. The cystei ne engPREASEe8/080102

anti-TENB2 anti bodies of the invention include

nmonocl onal anti bodi es, hunmani zed or chineric
pmmmld@,namumt Ba |peb/pcatn:te|, geprebi IRdB A goyperjifers Butaficd by

PSP e RESLAER 0 AERAIRE 2 e o

i@ty papiddes, an%ﬁﬁ@idéﬁirﬁ@gjohﬁm g oasthicteBENBR valently coupling the
anti bodies retain the antigen binding capahility of

apthd ENBinodyrep e aodnto @h%‘itL"?‘EFllBéloéf&ﬁt?gdéﬁyc resit. TENB2
T
DERUAERALS e TR RS IR CRAL REERSE a8 s TR R ooz

pc yﬁctpeudl newkeinh hmé:reezdsl@m beqiEMB2r a)mlten lpokjfpepmitmawsgsa Spnelﬁc cleavage
nore free cysteine amna acids with reduced
s%fiﬂtfﬂﬁ?yla rt%mltlvw@?ls N6 PO GRGF BY APERECCydtegajaely. TENB2
p@l? LIHaed §1Qy @Q?} odulx%\ngu@ieﬁ p9%¥ptme@ datH Psignal ENMRRnce and a
peptl n one enbodi nme the cysterlne
h@m@ilcrgew palyperitide TEINBRcamiai 4 oys p%lfpa@qzra@fethe EE)EI\HSZ fusion

BRSO S0 SELRPAIE G848 TR (19650 20 or s

(L vt WH N higRh @§@‘Fc(the ENAMESHIHE’ (KD&CRS@D@DIQ (mzsb NO: 26)),

resi dues may be evaluated for the reactivit

almewegDi antitope aéwmem@Shsmlapwﬂwﬂawwds%@I&Jy@ 27)). The
10ne§1 secllucn{xhr %‘1? a:] Ig\” ! oaer%t U8 i Ovegtr?é,eo(%g n’% be aggef‘ ro% g%l anti-TENB?2
a@pdeystBiNB2 @eglpe@ﬁfee&camhg oy thathd Dkertegidatol thé wctm. The signal
val ues of cysteine englneered antlbodles of the
sq%th%hbmpwﬂserwﬁc plgsalrsatigase srlcged fpigexpmple. grom thg group of the
atkaffhe oslgna%isg‘gp Hinhdt, AINE 0PRRE bl bBYENT 1R
concerns’ an | sol at J cystélne engi neered anti-TE
sanitiobolatysi gmméqwmmgmayn bam.mothagicakt $xaepue$ac1eadeh,aa:lphcsfactor leader

a nucl eo e uence_.t hat h ' .

Gl %ﬁ?‘éﬁéﬂl"y%f S o sren em%faé%f—%%ﬁdﬁ @%5@51&5 or acid

pLOPhaLRacLRYIREET 8Biant gmagaanﬁaye RS (F bbsi 1ez@§4,toh the signal
am no acid sequence as disclosed herein, (b)

d@ysb@i ineW @rﬁﬁ/ hifehoedn annithdiy eHicnpreason rs@mmeh@esgnal Sequences

id d, h
ol L0 0! SRR OB OB BSDPAT a8 e
p&pgé;ﬁ@@g SCkhaRAh POl REDERERS, AN QroMal B&uétomea@lgnal
peptide, as disclosed herein, (d) an am no aci

seq uénlcla\ﬂéa@m@@srhg/c@hwmswm gereioys thr@ng@(ﬁ‘ﬁb hEB2
A TS T I S R e et

cz&i&’bﬂ@nﬁﬁisés Sc&mliﬁzﬁ&ﬁvas TIHEH\HEJ @Sﬂﬁ’eﬁmﬂb @rd3entlon therecll surface or that
aspect, the invention praovides an isol ated cystejne

pl@ﬁwen@érSéerem 1 EXNBReptigeris polayertiden sud ENRe-aPress e sancer
@EO?IEI Fb%ﬂb’@s'%z?ﬁ&&ﬂl 11 Vb A OB E)Bﬁfph}%&e' M thBPYurface of cells thereof,

O I ne an
such that an anti-TENB2 antibody, or antibody drug conjugate thereof, can bind thereto and

?\rls For yeast

may exert a therapeutic effect with respect to the cancer. A cancer which overexpresses a
TENB2 polypeptide is one which has significantly higher levels of TENB?2 polypeptide at
the cell surface thereof, or produces and secretes, compared to a noncancerous cell of the
same tissue type. Such overexpression may be caused by gene amplification or by increased
transcription or translation. TENB2 polypeptide overexpression may be determined in a

clinical setting by evaluating increased levels of the TENB2 protein present on the surface of
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is encoded by a nucl eotide sequence that encodes such
an am no acid sequence as described in. Processes for
WOPHAI3¢14g t he sane are al so herein descri bed PGIES2YI880102

those processes conprise culturing a host cel

conprising a vector which conprises the appropriate .
a erlbopasteiediey Biccch s 8- HilasdmmeInghcheBisly ppggising anti-TENB2
oo BE bt F AR GR T R ENIE PKE IE BB RE G hepared using
reatihbiectyD NAase oot g étdm amisblateel nudiit hed casplags thofIENTE

i nvention provides an isol ated cystej.ne engi neered
P%ﬁPqp%lq*EMB?g%ﬁﬁfrlb%W‘%i/‘élFFrP%“Vé’b@ ﬁé?&ii?&?@%m%ﬁ%meawm levels of
Tgﬂ@gﬁ?@%b?&e‘i&&ﬁiﬂgrlﬁ@}%m ANERIR AL BAETel o/ Ali®Huorescent in situ
Processes for producing the same are al so herein .
hytesicriibe dF ISk esie n rubbsecpt boed pedeconpstiosdingud fJNRP-encoding

a host. cell conpri si a.Vv [ copprises. th
S5 6 Pl REBATSIG T e L O a1 SaTBrL g Sorthem
befndi & Remedid @pherch@ione PP $&ihaued, shéteaiysitiehdQuantitative
engi neered anti body and recoverln? t he c%§te|ne .
reypugireesceigiaant CRIGR TFPOR1-t Ree mel lsewetear eENPR potmeptide
o DS B e SR g o v
AR IRy badcagdisany (0f 40b®daemed 01 des64;ibedieyss8etiaect al (1990) J.
engi neered anti body fused to a heterol ogous

Immape TERBRYS péty pepi- Harlousahsiiasvapsele pay Rerepicgplated.
ORGSR 5, FLALIELO A HESEANS, g e
opdinge pibkde vadchdasgtatile tabe:;; almlae*adiaactefai igcﬁppze, taa@ﬁinding of the
sequence or. an Fc regi on of an_i mmunogl obulin. .T D
apipofy iteslls iy ﬁﬁ’é@?‘é‘b‘ EROF CYRNES £ ‘B%%S}erﬁ‘ﬁ ‘gMge For radioactivity
A 2 Bidpd ti Doy Bl PRihk Gntibody.
Ogﬁ?iﬁﬁ%@% 3 B0pLbARY, féﬁ’?iab%‘ds,t% A xndsd T Bntibo o
ant i Bodyt andatystcmepegintéree hyti-{IIHNDN argibolies biawdipalc of biading,

ant i - TENB2. pol ypept.i. anti body to, its respectiw o
B Tge R el AN BB PaS e el e ZEREC ] LS bipgive
OF@be?lﬁ)dds ona! heyidBg i FQN Mgk afddexPe@hnembtion MIh®iveDKYiown

agent or cytotoxic agent such as a toxin, including, . |
teﬁzmlgmsaﬁpp}g§ .rcgﬁrdaum; 8otad ithat te@hmgmq for éqrp@n’m%ohgopeptlc'le libraries for
AL Sy UL THYLLR, YTyt LB v b
in0pé bANER 158 56R 2 Us0Ased 731U CHD 88Tl | §Sei’3head; &rd #1239 ¢S 5403484,

and preferably inhibit the growh or proliferatiaon of
LSS Reki &' TR0 i WCLH 853067 I 4 0 dh Cehisp i SREpfroc. Natl
. . the. : . -t e
ASLEOPTLE MIRRS0Re, LRA A Ar6L LheRAERRRSA, 2
180G sauppar in, Syarthdt @ epiida.as lAmtigb e n 3180 di Gt Seyobn et al., J.

the present inventio he | nventio rovige /
e R ST LS A BN T LRSS L1 o
COY3L & Recenyi9eeedc apli. ALENBZaNtS ROgH-6578: HRSimALIH . et al. (1991)

conpri sing any such vector are also provided. Sy way
Bofchexmtrp) #):10832; Clackson, T. et al. (1991) Nature, 352: 624; Marks, J. D. etal.
(1991), J. Mol. Biol., 222:581; Kang, A.S. et al. (1991) Proc. Natl. Acad. Sci. USA,
88:8363, and Smith, G. P. (1991) Current Opin. Biotechnol., 2:668).

The parent and cysteine engineered anti-TENB2 antibodies of the invention include

polyclonal, monoclonal, humanized, human, bispecific, and heteroconjugate antibodies.

Various forms of a humanized anti-TENB2 antibody are contemplated. For example, the

humanized antibody may be an antibody fragment, such as a Fab. Alternatively, the
31
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the host cells may be CHO cells, E. coli cells, or

yeast cells. A process for produ0|ng any of the herein
WOREPASRHEd pol ypeptides is further provided aR§T/US2008/080102

conprises culturing host cells under condltlons

suitabl e for expression of the desired e and
htrr@mxfséramhgoctméaﬁd B i BdRchaNhoeyt 1498 2 AR fﬁt%% ig‘ggm“ ody.

cul t
ant | ICéiE & ﬁggEﬁ% %E@E@%S %ggfé%tﬁi@sgtggtof?a%r'gmﬁﬁl\é%%ec1ﬁcmes for at
Iep%sé I&I\y@ aﬁ‘fdlr@}ﬂ cpaspeanExaepry biepkcific ROFTESG3/07R0des May bind to two
B2 pol ypeptide variant is a. TENB2 eptide . ..
digfstenhepiopes aasTE%Jﬁ&nwtsabf%%sfffweg@F%fﬂg Qﬁ@ﬁg%hia%h?‘?lfvmy
cHhiife 2 Ijﬁﬁﬂ%zb gﬁ‘éﬂ'ng Iglt With a- bngch)lg il for aﬁ‘&ﬁ&r‘bﬁ@tﬂ VARlternatively, an
sequence; (i1) a polypeptide sequence |acking the
aigi-GRNB2 peptrhaebe (anbihedanitext reg ethich Enddioraiiggenig molsgule on a

t hout the si | t her f
TR e D AR SR T Sl AT
su?ﬁuggcﬂ@ (OPRAY I IdeRYATIHNY and F‘@}]RIQQUjl@) éorh%tt@ﬂﬁ:as and localize

pol ypepti des wherein one or nore am no acjd residues
cahuér ddigest, morhagshstte the BENBRexnesong celt eBiypesuidc gtihogies may also

oL ) B9 DR R A R AEUPEE oS B v
a AFNBR-B6l 6o S664ea 6. ahfl emidH Bindadht eyoaidivedont atg.| @astin, anti-
about 81% 82% 83%  84% 85% 86% 87% 88% 89%
inybgyorgq.oxingoajkalgmlygiciosyshasopcthgogxateray, ra@g%tw&rlsqj@p}% hapten).

i
B gqﬁg%ﬁ gﬂe;t \%E&E%QS B? ?pc'gglt%lﬁ Etfl)sﬁie acbg%liaenfuﬂl)&l_ré @ﬂgﬂ%oﬂﬁ"%ﬂagﬁems (e.g.,
Faehy bspédlﬂ@alﬁﬁﬂd&@): eltadiciohalgrohetion ghalll beglhl tigpecidi antibodies is
extracel | ul ar donaln of a TE ]

I h )
%eql ﬁ’éLhC qohfgpgqsg]ﬁgp b\@%fqﬁ@émo Pg‘&ﬁgh%gﬁgﬁalgg’éé@\fm?}%%gigv where the
tWASEH8 %l E 8g g%}{t S {c@mﬁé’é Mlll@féﬁﬁ & o H¥E2) Ral P 53es39).

sequence. i nar 2 pol ypeptlde variants are
at | Ha@tocahmgatehﬁuélfﬁhﬁm actilisligsmre alngwhthinthe seonstafvled gresent

t | bout. 20, 40, 50, 60, 7
g byt b e gt 1byd gt pribodics.

bgafpa’nugﬁ%)ies %ésl\% fc%gzgaméﬁobee%gﬁ?@po%é@ io ‘%g%t 1%&%86 3ﬁs€bm 320, to

uBO tedills (WSOI67ABRY). aprgor zrs@meng@f Hébelfccswmw@ﬁ@)/oo360 WO
9?/2&%{7549&0%&%9)6 ?9 Q. 570 glla?ccp thf'é%gfn@godl%g}p b@ﬁlleggrehnn vitro using

varl

kiraly peotisl ﬁﬁsy\MHd_txc I@ao&emrmcxmut@ trl A et osonselr gt dryalinking
am no acid substitution as conpared to the native
a@ENBZ pol ypepti de sequence, alternatively no nore than

su bsg h? ulilt? TERB nll%()dl%‘s 89{ Jp %Rﬂﬁ%ﬁfﬁ%' c\éﬁ b@%lﬂﬁ’veﬁéﬂt dntibodies

Ion as conm e hati ve
wir@ltyeepi mde: aeue IbﬂﬁhngTéﬁkllZc g)abtymeaﬁrtm d&tsbmiatys) behich can be readily

PREES Db ot nent SXErSE o L B L i o
alqiilb%@,g $ne ﬁldl@vaﬁéT%l% chr Zé)npnse a dimerization domain and three or more
antigen binding sites. The preferred dimerization domain comprises (or consists of) an Fe
region or a hinge region. In this scenario, the antibody will comprise an Fc region and three
or more antigen binding sites amino-terminal to the Fc region. The preferred multivalent
antibody herein comprises (or consists of) three to about eight, but preferably four, antigen
binding sites. The multivalent antibody comprises at least one polypeptide chain (and
preferably two polypeptide chains), wherein the polypeptide chain(s) comprise two or more

variable domains. For instance, the polypeptide chain(s) may comprise VD1-(X1),-VD2-
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CCS (siman fibroblast, SV-40) cells, Chinese Hanster
(CHO cells with the pRK5 vector; (iii) yeast,

WO§Q?: 589yeast strain ABl 10; or (iv) PCT/US2008/080102

bacul ovi rus-infected insect cells (PCT/US03/07209).

Nati ve or reconbi nant TENB2 polypggtldes ggg be
Cpr-e. velakreip \éDl/aara sy vasfablst comepan.dv éesrweq viripbjendomain, Fe is

orber %oly%fﬁﬁgr ggelyn pgtm f— fe}e(g";i%t ; %? eanigaBr%p tglg s{nlrapeamd or polypeptide,
alfl ©1s (ENB2 eliypant) e pbl@pﬂﬂfdefchaﬂ(d)mdymwmsé fVHICH 1 -flexible
chronato?raphy usi ng anti bodi es specific for the TENB

lipfsr et Tabe sieiamehapresr VH-kHgelbrall!-tarcginmiheas Fiappivalent
aﬁ%oﬂ%ﬁ@gféﬁbrp% i&@‘ﬁ% p&'m;?r@%@ g{efg%dwg %hQil ﬂr@ig:rat four) light chain

e an y to an acti vat
variubindonegn aplypeptidesi fihe MNBAlpoytpedy iheh&m mmy, fomnstance comprise

uced reconbin S.a fu m
Lt Bgdagd %I%@%M iR e iyl %5% “Hidhidht chain
v§r %%&u‘??t lgi)giﬁfdcp @&M%gktﬁ%et@é’drﬂ%ﬁ aQ%? tlfldlﬁ variable domain and,

eavage s he N-term nus of the mature protein
omnpryypﬁpnuﬁenn$¢aéhn®nnwely, TENB2 pol ypepti des may

be pr. f 0 i th i | . X

sequoREE e T sbber o BgE ot atisr e Sughbes pripuroducing
o draGre F&Hﬁh(ﬁ h&étsh&ﬁu@fonﬁ Neanl ENB2idnu S5 ueR nieli YREiRh hﬂﬁ' enhance

exanpl es of suc gQ{)olypeptldes are polyhistidine (H'S

dr(talgogdpmm@t czehl)m atiefl yOLEBERY (MDKG) apdpy compleasni ¢raendent

e b S, 50 S PERRRS SRR By v

maY hjve ﬂﬁ}ﬁoﬁid@ﬁ&knﬁx@ﬁh&ﬁ%@alﬂﬂw hel/@ i6ae00 eﬂﬁnp&fnehhﬁ)edlated cell
vector, or it may be a part of the anti-TENB2

il By besty - RENBRTS SR i S IERE MRS ) DS L ot gl (1992) 1. Exp
MelaSE%t Ield)ll N8 atnﬁ%hxggst By (Té@zgﬁfnm' 1.58948N¢ 99??yHB§10@1merlc

prokaryotic Signal Ssequence s l'ected, for exanpl'e
aft-OANBReingbodips ofthtchareb anti- nenqmwsmiu;atraye so be prepared using

g RSB B S0 B GTAT BUTL Bgen 3:2500-

2% f?ltegnam;ews a¥ GAGEody B bt 8Eink &BE §/hichaHaRRBalf1RGSons and may
| eader (1 ncl'udi ng Saccharomyces and Kl nyveronyces

thardbg btror erlheadet ®@n(iSn&0 1gi82)d ADC Gaeipdbipiios (fHatcasen ct al (1989)

| egder s al bi gl ucoanyl ase | eader (EP

' %@P‘?‘é’) 1”’H§SH=’§ Jsilzgga‘g?o)descri bed i n WD 90/ 13646. | n

MaMMBhd guGelalf 18%BF 8SShOTE N@rmlbb@ylnﬁy%@aﬂmcﬁ@ﬂ@@wﬁﬁomormmg a
may be used to direct secretion of the protein

sadengy wgqqmor@e@m@@@mma@@@nmwrmwé@s|5ae%27af> fased hercin,
hﬁea 1 QA vra E@ET?'Bmaln S?ngé *elrs ex n ént% 8?&{ %%é’lon of an IgG

ers expr

m@ﬂﬂ@]@%ﬂgu%@{ I§Gansteek ngGJENst @Qﬂ)c)ﬂsﬁﬂkt tdﬂ enoaxfttslr@&he in vivo serum
either on the cell surface or in a secreted form A
m#EN@Zﬁé%bké%§PH§u@ancer conprlses cells that have a

TENBR: Dol WRARLIAGIE! SRGRE OTENID GlbeSWARRS, FRutaY1Y, are
o PR T g e s

produce and secrete a ypep i de.
deranNBRedeypstersdird goropetaere binding analy%xs and cpltope mapping

(PCT/US03/07209)

Immunohistochemistry analysis was performed using TMEFF2#19 monoclonal
antibodies (PCT/US03/07209; Sambrook et al Molecular Cloning: A Laboratory Manual,
New York: Cold Spring Harbor Press, 1989; Ausubel et al., Current Protocols of Molecular
Biology, Unit 3.16, John Wiley and Sons, 1997). Monoclonal antibody TMEFF2#19

demonstarted weak to strong binding in 176 of 241 human prostate cancer specimans.
33



10

15

20

25

30

opti onal Iy produces sufficient |evels of TENB2
%‘E‘? tide on the surface of cells thereof, such that
WOa’-ﬁ“ 49TENB2 anti body, or antibody drug conJPG@“éﬁSéOOS/Os‘"OZ
thereof, can bind thereto and nay exert a therapeut| c
ef f ect W|th respect to the cancer. A cancer whic
ove rMmmChB@b@tdv0¢ENBﬂ~1d@#9Béqu@Fé lﬂ@lfﬁhée%ﬁi%??“ﬁ é% which it binds

S i ficantly r ) B2 pol ypepti de at

1@#8?8%1}‘4’ p§’lﬁlF1‘)3&1éeg(feﬁl Sué%?e atar% ld-l; lces and secretes,
conpared to a noncancer ous ceII of the sane tissue
t ypavioftehioay ef expressizomibayicbe caused by gene

anplification or by increased ti,on or
t r aMP@ﬁP@WHS?Eq\IBQ“%’&WHé@F .aa%tlrﬁ@??g ﬁ’é’gg (Siﬁscﬁlé)ed perein, can be
YiabuaowiGin the art f
| Ner easghj&l eveI?gS&lglf %2&%98%?(% pr esent (r)ln ei?]e .

consdriane aall aoﬁebﬂlscr\@ltws efmte&toasl, foyctamepleahose(ie Up 33633 Variations
m%b% ggumrgggllu;%o hegasotér an (giﬁlr'll?:’ Iggﬁ'gaegcgddféﬁggodmg the antibody or

p%@%ﬁ&@ L ARy 19'5 c‘i@ﬁ/gqu 1R SRmbedidushiect as espatadivith the native
technol ogy froman isol ated nucleic acid encodin

Seﬂhﬁﬁlcé'E]NBZ a3y pepoildeOpracdydhal rsition igby sgbstmmon of at'least one

Al ternat.ivel or addi t.ional | e I
o TRy TR i dur Ro W e A TR R Fve2
arﬁxﬁi@dg@ elho vialons MndbefthARNEEEaAEhbMs Isidh inyhe it dson
using a nucleic acid based probe corre $ Ny
ltg@nac Mmzn@ch@@dl (ig-ditpeled) ButagracsHy ala H@eéﬁ;‘i‘fﬁ’l“?éw’?r@ﬂ
98/ I
mH déﬂcisﬁ 9! tgr 1rcc mu?%hcs?%ﬁf%&% gta'cgt(?%gn@) ?gxcl MR ANREN 13:4331;
7b1RGRNAIques)) I\mw hmaas Real 10t6485).quanttc natagesesis (Wells et al (1985)

rever se-t t PCR ( gRT:
Geten 6! TENBE oM YBBHITIBU BVERexp CRk o By s s & Soe

| I T r dHhe cloned DNA t
LGS SAOLL B 0 ol PLRBL L LG U eampagrafs: coned DNA o

pRULQERE inti-UBNBIOABDS 1y Sardmt BN/l ANi990Fid rhangesmpygilter post-

T R TR SN
op%?f&ﬂﬁ ﬁ?ﬁ Llor 'ﬁ?ﬁéfrn’gfth@mgné £hcABri Ehdﬂ&d&néﬁhs C@the&é

abe ed with a detectable label, e.
mioddicod@tsi m@udcs@ctaupéatloenmf gtbllltﬁmm}’é apd agpaEaga Fe5¢ fq)the

c(gr%slgg nzg élg%qﬁfqt Bg Q%Qra(r:&glgglgig%r ?e%u ytle\%}y,gl @ro’x {aﬁon of prohne and
lyQinQPﬁ%sf)l%‘%g Rtibk M @lrpafl g@dS\IpsQif@é/ﬂyDthﬂhYeoaypmSﬂdei mdﬂ’qéatlon of the
antib arent and cystei ne engi neered antj-TENB2

aaim1n<b91<ﬂxuesoﬁlry@neaqgamr@, and bispdinagide shapetap 9r€1g ton, Proteins:

chfl 8 . ultroP JrENg%l‘%%gW?Pt 1%&5&@§%dnqergnmsco pp. 79-86),
‘ﬁM‘%T\T&PﬂQ’U ept| es may be identif

aWt i@ ofUnREMetcax Par dirdiet atd zomdmmm@f angy| C-tdermanen carboxyl group. Anti-
techniques. In this regard, 1s noted that

wé@%rﬁnéfb@@w B RECMTERHFH Y a}qogiablgptapargppﬁtgmgf leqlidg gijanges into the
Jold Ehcﬂ{lgalggﬂﬂpéﬁ of specifically binding
oap d target are well known in the art (US

5556 A68; IIU&BBSEE(D&)H& frddBreh 70887 M trus 48 B8 Qe N-tggninus or C-terminus,
01'5 r%%}:f% ?a%g mtelna?rAfecs)x?gi%lgs4 'for example, when compared with a full length anti-TENB2
antibody. Certain fragments lack amino acid residues that are not essential for a desired
biological activity of the anti-TENB2 antibody. Anti-TENB2 antibody fragments may be
prepared by any of a number of conventional techniques. Desired peptide fragments may be

chemically synthesized. An alternative approach involves generating antibody fragments by
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US 5571689; US 5663 143; WD 84/03506; W84/ 03564;

sen et al 1984) Proc. Natl. Acad. Sci. USA,
WO Coyoo)

8
8249002; Geysen et al (1985) Proc. Natl . PAIAE2008/080102
Sci. USA, 82:178- 182; CGeysen et al., in Synthetic
Pepti des as Antigens, 130-149 (1986); Geysen et al., J
Ln/yxlnmimﬁigbstiowm B.. by 11@2[1125@0 2Aeif yggve)n erngy g dhewatto gleave proteins at

méF def r%gg)@{)palg C cﬂ-‘%klg%(l) gfmgrcs u]égss)byﬂoé&s{l@thgmg -witlh suitable

reb @B Nen/inBs agd isdlating URALYir&l Rehiacits ey ano’iﬁbrbﬁﬁ&ﬂe technique
Cl ackson, T. et al. (1991) Nature, 352: 624; Mar

J
involpgs iselatipg al(ch_a\;gg_l)fym\g a DNy fragspet encoziggg aqu_s;requﬁtgbody or fragment,

by osl'éxé;g%seaéha 0‘4 tﬁ‘l (I?J’S?{:)P d\%%bgclé%%ﬁ }@?}?eﬁﬂ%ﬁﬁe desired termini of the

DHI/\DErQQ’hmm lare, 61121316523&1) at tHhE gqnar3éptinsndinahs P@Rn é)reierably, anti-TENB2
engi neered anti-TENB2 ant] f the i vent

aqt&be%&égra@m/ ehonal 1easi8A 102%% a%@%m%lao Offithghivity with the
efﬁv% eﬁﬁlquwg%mﬁmaghﬁsm@ww&ﬁt e antibodies. Various

orns o umani zed anti - TENB2 anti body are

contAuphamhmbqﬁdkne&aupk@smmhenhmﬁbhnmedma@W¢$ﬁdWU®mygOneor
be an ant.i fragnent, . such as a Fab. r nat .

O RRBRAATIE0 et Byl B e IR aplBRES G4Rilhy. e

re@@ltlﬁ%véﬁﬁn@(@} sl @dd RPtiRREYev RIpTREE Wfill %a@enitxﬂpra_ﬁﬂaﬁologlca properties
antibodi es are antibodies that have binding

regpiee it theianiileedyf lspmarhicletisy atevﬁ?néliaﬁﬁfde rPe penvepicnbpay for generating

ISRt S e IR R R P g

schefehiperdriable repioh saed feRod- ESltd’@yreQﬁmﬁteﬂeo @erdeNB211 possible amino
binding site with a binding site for another protein.

sulbtilerinrtt 4 waglysitcan harnHbadnBiagk b ires e npRicob AR Y ot 1H!
m?p()\%ocym;hﬁ)g { dnl? %?antlc%)m&mt;{hl ?ngér'llglgs Eml\.ﬁﬁ)lﬁl; o 91? g@rée [1I product of

sSuc as a ept or ecul e
MIBDPhckaged Réthireeeptparts:ld. orhd gGe¢HopRyed satintase BxgRicreened for their

, FcgRII CD3 nd FcgRI 11 16), s s.to.. .
bipGatS| e el PRO TRt s diruhdbChasch i SR g iy candidac
h)@é?@%a@%%ﬁ%ﬁ S0 f%?Hodlﬁ%bﬁ&? Gldniirfe RBAAIRE giu?a%eﬁ@s\ts @Hn% performed

e used to localize cytotoxic agents to cell's which

toalprtd’s by FENB2AbITHvgsm ramﬂudsa@n@sbupog slgséicantly to antigen binding.

TENB2- bi ndi and an d th t
Ag&rgﬁ‘?ve?% Y agg@ %ﬂy, ht m%?efa g;fmeﬁ'hx[agp o&Hla gg a\;f)ﬁ%&ag%{ro tgre St the
arftl é Rlafii Ghdyr do%rﬂchtoqlfl@itHy cOIBRLAGIRX BEG/ O tHeaMitiBa®! Andehuman

I sot ope hapteﬁgah i specific antibodi es can be prepared

t

IlabIBfZlHOIyﬂceh@et cobedi tesidpes adtrickbdgring é’grﬁblﬁ% gre(cangjdates for
5%)&811;13?) g Cé)lr_]g{elg Itc{)ﬁlhg, 6@20::}]1}11' %gg I%l nﬁgrgtcgrh%rdénlg ! 8Ease EC&QH%{E Mn generated,

the Paf PIr @85ARNIsGlibjevRd irdrataegh Ol dstriteaieyeis had mntibogh:ts with
chain pairs, where the two chains have differe
supsEel IMPRITHPRE QNP g naYrerFe et atsaysioggpe desirbior Birther development

305: Rﬁgthgrst?%% of L(?\;a?crn? ﬁq%ﬁhﬁ@ﬁ&? R?&%'amﬁﬁﬁﬁ@B@Qﬁt‘l 2 ifduded within

are al so w I'n the scope o e present i nventl

thblet:@"caﬁ ol ug&hEommimbx@ﬂds akeranethe opposgdcadyldtion pattern of the antibody
Yalentlg j.0i ned antlbodleﬁ) C e . . .

or polypeptide by deleting one or more carbohydrate moieties found in native sequence anti-
TENB2 antibody (either by removing the underlying glycosylation site or by deleting the
elycosylation by chemical and/or enzymatic means), and/or adding one or more
glycosylation sites that are not present in the native sequence anti-TENB2 antibody. In
addition, the modification includes qualitative changes in the glycosylation of the native

proteins, involving a change in the nature and proportions of the various carbohydrate
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Such anti bodi es have, for exanple, been proposed to

i mune systemcells to unwanted cells (US
‘VO@BW%ﬁ and for treatnent of HV infectionP $2008/080102

91/ 00360 WD 92/ 200373; EP 03089). It is contenplated

that the anti bodi es ma repared in vitro using
m,@mpwrﬁo@}éyqogylgw 1b0£p$ﬂr€§ﬁ W m@p}@es is typically either N-

llla (edol %R@éct %%815%3/ 1%lf #bglpg a&gc%lrﬁcﬂk{)ﬂ%e g% ?fl?drat-gl?r?m%tg to the side

ant i I'es o e present 1 nvention

claith tF Mﬂls@ﬁﬂagﬁﬂﬁ ¢ GSlL\MI}Bd]bUHh E&RicAEcs MpRagnd-Xgasine and
i i sites .g. tetravalent antibodies), which can

bi ndi n
awr%éﬁngcwaauﬁ%e Byis PR HRBIORSHE CYésabtrré@’éri*% Arcgpe recognition
ol.¥
&lﬁ&!l IQ:% 1%25%3 %‘c@gfﬂg%{? t}gbnét : lgd%gfsifag%ﬁl%%gy n%?tlhggsﬂapfgme side chain.
Iﬁusm%rel mastcnoenofdmhran of thesd 1t1p¢pexele e«cqumca 1a ntpog@npﬁuilemffﬁatgs a potential

ites.. The efe conpr.i ses
g@ ?@Pg sg¢- )p k@eggbqsgﬁt%p r erﬁﬁ?} 3{‘@ IBﬁnr{qu qne Rf ‘é)e sugars N-
e%‘?ﬁ DakdiOantifte gﬁﬁt:ﬂo?@ dy xyf‘i‘olsé 10GOREb S 8nfRo FGd A8t QBm%Hiilly serine or

hree or nore antlg |n|ng sites amnotermna
tftrmuﬁ:ca thegich ri-hyTexypraneror éehydubxyi xsatcenty alne bboskyl. Addmon of

n conp of) three to about .
DRl R PR O e B g PNt ea by gherng the
aiotdc)degidncaRbid MYt 66T SRSordhole@AShe & c-described tripeptide
pol ypepti de chain (and preferably two pol ypeptide

segienass for hlerkeid g lxaeay! p@fpw@p} i the aéu@raatwpgl)layc%vmbq made hipthe
ac?cﬁ 15{})&&‘ ?LV giéol @Tﬁ\ iSn gg n@le%? m ser n%sotr%%gxz 5% ;je%ldues to the sequence of

t}fd-a‘n{m HN@Z antftody e ICBhﬂke‘d[Qlyct(Syatlf)m Kisds). vahd abl- @ENBZ antibody
domain, VD2 is a second variable domain, Fc is

afﬁmoyﬁﬁé‘picﬂ\él‘é“«é Y PPNl hecaliergs %Fpugmchws gothe é}N /éé%‘f?tl
pé?rncﬁgxl 1By ﬁﬁ%ﬂlﬂ%rt 1@9'1\%9?@:% th@ rff 'I\ﬁBZOarR*EO&y atFﬁ)rEse lected bases

|nstance ypept aln may conpri'se:
sWhHIGHIcodddsexd @ér&rdt@d’lﬂhefwm-trﬁﬁlla{d:mtcr ggidoprahaning aoids.

VH CHI VFI -Fc re n ch I tival ent

ant i GB‘dSI?“h‘élf%‘Prﬁ”bli“é‘F%f‘%t}ry ngR &lrfércd@&ﬁ% fagedgoigticy iyt anti-

T LW‘B2(&§HQO(§Y€ 8§ BbhYeaf M&I\/Jnhgmo@aw \ggrcbﬁaésemdwmpepude

pol ypept i The mul tival ent anti body herein y
uqhsmath@@ arg dnqmbsé irf thortabpuin ™A 87/65 albpublishght b@@tmber 1987,

%ggvar q&ﬁgﬁgoggggg té ggtwdes Tgsg 0%2§9§Baln

C Onpr@ma of c@bbh ek mnoaaﬁdsqbésemd@me RANANENB?2 antibody may be
optlonalt%k further conprise a CL domain. The effector
aqegmetishsd copmigallant PozyENBRalahel Moytatayalisebsiiuian elroggns encoding

d
10'Erd}nr190 G 1 R falE mal 1AL & a@{ggﬁ%ﬁgg yg%ﬁrg%z)g! b Q0% dbfly@ylation

ualmtquge mfdjlepﬁﬂdﬁmhe aelahd dediiat & dociystanxd, Ol tHia ((rhllﬂﬁﬁ) et al Arch.
and/ or_conpl enent de endent é OtOXICIty (CDO)

B%;?ﬁ{l‘?mT@NB BmPbody S Prrwd ot bt it Bl ¢ M&bl (1981).
SR, RO TR ) BPRAREE bty o
endo- and exo- gly0051dases as described by Thotakura et al (1987) Meth. Enzymol. 138:350.
Another type of covalent modification of anti-TENB2 antibody comprises linking the
antibody or polypeptide to one of a varicty of nonproteinaceous polymers, e.g., polyethylene
glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in the manner set forth in US
4640835; US 4496689; US 4301144; US 4670417; US 4791192 or US 4179337. The
antibody or polypeptide also may be entrapped in microcapsules prepared, for example, by

coacervation techniques or by interfacial polymerization (for example,
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killing and anti body-dependent cellular cytotoxicity

(ADCC). See Caron et al (1992) J . Exp Med. 176:1
WORGA/0p22495 and Shopes, B. J . (1992) | nmunol . PCT/US2008/080102

148: 2918-2922. Honodi nmeric anti-TENB2 anti bodies with

enhanced anti-tunor activity may al so be par ed
hygsoyygnaatestlobise aneelpohalcresdsyles prkpoly- (%P’Hz‘geﬁh?%ﬂe) n

mﬁ?cfa{psu? s ﬂ:l c(c%%gl% > A ?lbcﬁgal%?ﬁ‘%i@%l% f%fs%%choréé gle hposomes

Hatt ver neered whi
alBudin 1Erérdsp@¢resn mlmmﬁﬁyorﬁh&rne@rﬂmamrﬂmmnwdules) or in
npl t | d
mairopm IO ARG e OB B BRe gh eg i ms S EpRgn Ein Sciences.

léﬁEﬁﬂbHQBﬁ kaﬁdofuﬁﬂ antl-TBNBZ antlbody nay be
nodul at ed‘by |ncorporat|ng a sal vage receptor bindin

epi t Bpentie] GNBannamdybgde presgriemten(igsmsy 3@21)?)1110%6 in a way to
o e el e P PR RE Rl Bl PR Rprgy neterologous

pd19Sepimd @P%f%o(a@rdgsequérﬁ@ In &i@@nbddieent, chh|agﬁiﬁ)1€1ﬁdﬁﬂlbldcele
respon3|b for increasing the in vivo serumhalf-life

C(UlﬁprtSh@a fuy@mad] tee ante TEMBRowIibRdY Withta thoBelsBemids dyligh prgvides an

ENB i ncl.udion r-
RSB SR G D ARG din Py PG LIRS By
plA@RIRIt (e dnied/ &Sﬁ%&}za&hlhmmn@ am-mnm aﬁtfbysdﬁn #hy piiesence of
was perfornmed using TMEFF2# 19 nnnoclong? ant i bodi es

syehepiuse3Le7ogns shiks Aok i&iB?aPntmdé &t By dRFQRT HYng apantibody
L ,
a@?r%@éh%ﬁ%%%c&%l%%ﬂle /\Ilslge pq'o\é?g&i Oﬁ?ﬂ %er t exﬁ%ﬁé%Qfle anti-TENB2

Prot ocol s of
alebeyitd tod reBilio) pgyfiedni ztfﬁﬁxt)lﬁurlﬂccﬂmnn\ﬂﬁngpnamd -tSpagjbody or another
Monocl onal antlb d TMEFF2#19 .denonst rted 5
WP% OE@ﬂﬁaH@ ity 3 DINAS 107 P“%‘fa%ru HOW&%PB YR édr*?é gpd their

rc?}get% énrgrpl X gg:@%?é Q/Ql"flknf\gﬁ ﬁrp@gﬁr‘[ﬂ@':ﬁ%ﬁesl&l@&%&ﬂ?ﬁnstldme (poly-his)

into cel to which it binds
opailypafpitindezloning frelchistelpuniade & Ha tagmoly peptide and its antibody

3088 e 036% AR BBt e AL 8L R 37,

6PAY. 14N 137GAR Ire 0 MRS di Qe RUAMRLE ct M1 9g5) ANyl coflat i@l Cellula
t echni ques and gui del i nes known in the art for

Birdresep vat )6 1 @ndndos- lécwncsse‘rlquv‘érqmlwaﬁ@n 13 D) tag and its
arﬁ{hggy (}t cﬁ){)t SE(?{SG ﬁ‘) Ddf o g}n 1?]%1116% nloat Slc?? @%Z} g@%}r t@th@r tag polypeptides

incRdens Ehepehig (Hppankl (tpg@& b Fa@inxbpgpté 4t mo) the KT3 epitope
results in chan am no acid sequence as

PRGN él}vfféalwtah(lt%gﬁ@fm%%% A RY): an e UENESPIIQRE PRIy, (Skinner et
alql)%l?p[gi% eOY a%lljkﬁ%vgéd gf§ fv%%n]hé 1%683&3 't’il%ﬂ 7 ﬁgﬁ);‘l%r?{elr?facpude tag (Lutz-
Frfecimtie codl (1900)dooaiNusl. akad.Ibei. aﬁﬂA 8[7]315@2 6397).

In an alternative embodiment, the chimeric molecule may comprise a fusion of the
anti-TENB2 antibody with an immunoglobulin or a particular region of an immunoglobulin
For a bivalent form of the chimeric molecule (also referred to as an “immunoadhesin™), such
a fusion could be to the Fc region of an IgG molecule. The Ig fusions preferably include the
substitution of a soluble (transmembrane domain deleted or inactivated) form of an anti-
TENB?2 antibody in place of at least one variable region within an Ig molecule. Ina
particularly preferred embodiment, the immunoglobulin fusion includes the hinge, CH; and
Cl11s, or the hinge, CH;, CH, and CHj regions of an IgG1 molecule (US 5428130).

Preparation of anti-TENB2 antibodies
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anti body. The variations can be made using methods
known in the art such as oligonucleotide-nedi ated

WO2eI¥W2HPr ect ed) nut agenesi s, al ani ne scanni n§CTARG0BORP102

nmut agenesis. Site-directed nutagenesis (Carter et al
(1986) Nucl. Acids Res., 13:4331; Zollcr et al (1987)
Nucl DNAcérgedimgsn antige aad 3yquenessesianeolihe aiydvias prgincercd anti-

S}ﬁﬁg catnltlg(t)m?ﬁlﬁn éagaﬁeg arclie ]?24 an?ﬁ[]bsg es {)ﬁ%}g é%)\?elgh?{f i Sprepared by a
va{eBNSE maho&)ﬁhlch@xﬁtd@db Sﬁtf de nSlli Adbtb, BHladbh ﬁfonkzﬂ@éwﬁral source (in
t echni ques can be perf ornmed on the cloned DNA t

thsreappud dratusal aprer U TENB2Ing AE e GRY 1rETS) Wpa%*ﬁrh‘a/ site-directed

(o? 180&{&%%%%@%%}’3@) yéjeﬂé%% @eﬁlt%lr ggtl al WLE?B?@‘%E@ s ®es. 13:4431-

44)% plosit ki @989})‘Ggﬂey(e‘055yhat715mﬁ9sIKtua}sel(m a]aﬂlt)@?)i hge.tgl. Acad. Sci.
rrerrbr ane anch?rl n% characteri

UG TS SRt R GaPGE Chrtmet bATsr R0 wGH musgsgness (Tiguchi,
(1@@9%5}%{‘3%15&% gﬁqsiﬂl@ﬁﬂ@ad%{?ﬁé BRRONG Y ?'99&7’5‘@&& and7-70;

aspartyl resid respectively, hydroxylation of
Bpmhhndr@edh(rie%l)ylsuon@yugm«:)@phor ¥ éﬂ}-ﬂ@h apfl W@ﬁ@ﬁydlgi{%ﬂjé\luc Acids

f I t d t hyl at i f S,
R 4rs a0 b apd cEpers wr Rt R TR e AR ANule teng seizda of an
i@ Prspaedd BN A RLAMARe p(ﬁg%%ﬁ'dﬂs Muph e‘ﬂ@&é«lfn@)t(ﬂﬂ&ﬁs kits, and reagents
Mol ecul ar Properties |, ]; reeman & Co., San

aiEcamoicsgally p‘{ﬁllablg 88) Qui ééﬂ%eéﬁ Nbli&l Site-DhiscViugaeanesis Kit

m n er m n X [
(%ﬂageher%ﬁglﬁ (?Xi)o In I rrél%n WS a%er % )8 9né:rag[9c{ Qg ?M% dglcf%ggde directed
MARRE QRIS R dﬁm‘bleeéﬂttah&ﬁi IﬁblﬁﬂJQQSNA% @exﬁﬂ@te&ﬁd@lk IbgseBN‘}utagenesm

and/ or by chemi cal Anti - TENB2 anti bod

nt h
(oot Thitselbe 00 LMedacuar Aloniie /L alearaioRgYiagpal. 3rd edition: Zoller
e&ﬂ gﬁfxﬁ} %\?\1}1 ggﬁz&qg%gir ggb 45?‘5@6 ”2?31 eﬁﬁejﬁkgﬁt%ﬁslg&g{ M, (J982) Nucl. Acids

Rasntlotm@’y 65@8) t\&irianfsr dgemmnitsndna aktilaniiacsan@chdcanesudedslso by

t hat, are not essential for a desired biologjcal
regEiction e BFni AR BT ORINELOEHEP szsf&pswlAR{%:R TiRganthetc

@%Hn'uplQQtchfs AR REnBSRAAE BidNe 8MNGEpIA { Standard

convent i ni ques. Desired peptide fragmsn
muagcinsisehami@ak kyn by anhlestd wogenArtaDNeY erapiling sappmogahcysteine

I nvol ves .gener n fra nt s enzynmat i
et BBoRey g iy Rt R P Bigs S {APFHaY Manual, Cold
SHNZY MR LK PML rh@rCPRAY € oY %r%mﬁa@br 3*'1 tYesl odef dfuedudd¥el et al Current
particul ar am no aci d residues, i gesting the
Piopgxolsi in M ela¢ul abipielages trdeoe iPobl lféwzymgwalﬂﬂlmgmmwm Glew York,
txl(we E?‘f‘ ired fragnent. Yet another suitable technique
'|nvo s isolating and anplifying a DNL fragnent

encoPlhapg d@sp@@&bﬂﬁﬂ)lcﬁgﬂi(ﬂ\h@hﬁew}/ ct Bla@PemtNathiye 38t I5TeT53$ €an be used
chain reaction gonucl egti des that define the

logeeqycedntielitia? g“é*fﬂa’tl H’étlll’ﬂl%esfaﬂé@ﬁﬁ’?ﬂdmfr@% yéeo-dtom
N
Abtoliagite dlis @nbidique, |arrrrbmty| Ygboaln gkt wietcyonat til-fitahe into erther a
major or minor coat protein gene of a filamentous bacteriophage, such as M13 or fd, and
displayed as functional antibody fragments on the surface of the phage particle. Because the
filamentous particle contains a single-stranded DNA copy of the phage genome, selections
based on the functional properties of the antibody also result in selection of the gene

encoding the antibody exhibiting those properties. Thus, the phage mimics some of the

properties of the B-cell (Johnson et al (1993) Current Opinion in Structural Biology 3:564-
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native anti-TENB2 anti body di scl osed herein. A

particul arly preferred type of substitutional variant
WOHPHASHE substituting one or nore hypervari aBCe/[S2YBE#102

resi dues of a humani zed or human anti body. Cenerally,

the resulting variant(s) selected for further
SHe\QJéQCdimEcntal WioP1) Natwee, B o dd-6a8 iviatke gl adil OPhdpdiali Rigl. 222:581-

sé(fg?‘fg LPb98) B PP m@%g‘{"(‘ﬂ eﬁgﬁhﬁ’ (8 8573005: US 5567610; US

5§MM$$ytut|onal variants invol ves afflnlty mat ur at i on
usin e display. Briefly, several hypervariable
regl ntléFEt eibgdies gy bsichemjcally symhesateddistng kgemarodigapeptide

i b ub T
s ntl}es §h({/d§r?0 gn I gy Sbe sp%%;éar%&r %r?f;%arg{regqg&g ?%&yxgn nallrﬂ(%echnology The
apmmia&i zﬁﬂi&lofaaﬁlmeqmbnfcé ampbitlcageidraifsmphagerqiactd o} disecapeptide
fusions to the gene I]I product of Nﬂs packﬁged MAthh
SYEHIChIs paing isel %Phalsﬁéecﬁlﬁélg‘és t%\ﬁ%?te@d vakg- dg Ryphesis,
\@E?)W@le@ cc?r{antd%el ﬁdnbl 9}1@9% C@A ‘M:érhylu yp@%sfh ArQ'@]%n@%oc
arfin f as herein |sc osed. In order to identify
Stahﬁiﬁﬁﬂe hywebmaﬁmabwemcﬁgnmmkﬁutﬂsnﬁ@ﬂummynmnmﬂﬁmmnuuwsorby

al ani ne scann ene can er f
BRIy ey o P RS TR P P B instgnee employing
-BOANFHGRWb¥cle@ affihid Q&c’i‘s Aandiman Afgﬁl?erdrfﬁbé})é@rﬂ& P&ide Synthesizer

additionally, it may be beneficial to analyze a
(In:)nstysﬂay GAy usrgimenefacturpe’sanstiugg nnany drbodpotiamp log shetapti- TENB2

R SR PRALL R RESYSER S SRR, TR

udied @H&hﬂ&aﬂ 0g eAAFh @ StREER 16 pRedivdativsichiosd SUDFENBtInGBody or
according to the techniques el aborated herein. Once

TENBA pehieritdes are generated, the panel of variants is
subj 058 eLg tgc% ? rcg ﬁgvenl%eﬁlﬁe\qqu gd' fB? glerb%cﬁicﬂof?lagannbody fragments.

ant i bodi i'n one
Ifdﬁitﬁ)‘ﬁ@lm}t tl@é‘ss @yﬁgmﬁw v@e Sﬁﬁ\&dtvéﬂplfom’ol)ﬁw dl@@tlon of intact antibodies

devel opnent .. Anot her pe of coval ent npdificatjon of
(NpramaRe alrERB) Joemab eééquh%wa]e@W&OHhmak M%%%@%W 117; and
Bfe{ﬂ 13 ét;cl;{ gt 182 01895@ §Q§§?) @L%I%'ah&gi &1% t1{ @Sf 'ré’c%mbmant host cells. Fab,

cos pattérn o ant1 body or " pol ypepti de
F 'byncti&tﬁafc dntigl BN B2 anti batyelrepmdohyair Al e cxpratédein anduadcted from £,

ative. seque nti-. TKNB2 anti body (e
oMb HE et FrsaF |p§ﬁ%ﬁ“%‘? LB e & b Gpdgpnts. Antibody
frélgh&hd 88 dcheo1gly %Q)%i/ h%ta'ngﬂo Pl e MheRles BREAREd herein. Alternatively,
enzynatlc means), / or addi ng one or nore

Fgi’ydbEygmatite narshe @lscqt fatccaredioim pr egémd ¢hentigdlyrepupled to form

RSl TTERER BN B ae DU 0 Py ety o

re@byiBRam! IRkI @ @ltutdel HaintivVE: RB LAl Bsdy iy b ymg‘vpsmgle chain Fv
change in the nature and proportions of the va

ﬁw% Y& ad/dabtel Se§57d|88%>e[ﬁ$ 55@7%%95;/[Ih§tapbﬁf ¥ 152 antibody fragment
oA RSB RSB ISP BRI S s e

mohospbéficar bepydfiat e moiety to the side chain of an

asparagi ne resid The tri peptide sequen
aSB aplggqlqgierlg@cgle]? lf(h rejaigs pnmgrl y to produ c%on 0% anti-TENB2 antibodies by

culturing cells transformed or transfected with a vector containing anti-TENB2 antibody-

encoding nucleic acid. DNA encoding anti-TENB2 antibodies may be obtained from a
¢DNA library prepared from tissue believed to possess the anti-TENB2 antibody mRNA and
to express it at a detectable level. Accordingly, human anti-TENB2 antibody or TENB2

polypeptide DNA can be conveniently obtained from a cDNA library prepared from human
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asparagine X-thrconi ne, where X is any am no acid

xcept proline, are the recognition sequences for
\VOéﬁ

¥c attachment of the carbohydrate noi ECF/ 453008480102
aspar agi ne side chain. Thus, the presence of either of

these tripeptide sequences in a e e.creates

tispet ehrei aali- gryB3 gytikadyomeading gons. I|T_1F1¥1 nga 8 35 8 Igenomlc
refer f.Qn

lifeglry & %V tkg? Hg%@gﬁ]ﬂ n&%&hfeg C(% %uﬁér;a‘i{(@i}e/n%gg@gcgd ;ynthes&s)
hdeQKM@H$aﬁlmﬁmdmnmb&mhqmﬁnnmhyhaep1gsnmhonﬁﬁedhmhéﬁf$0ut2%
B Il EI  rt EUAN JE  Becn

crﬁm'orgng e nf%%ﬁ the seea&ﬁﬁyoe@may RCSATRIdBRe: Sindard

alter no aci d sequence such that it contains
procmlums qwh es désctihed abtwebrdeseiral biblequlasépenige: A Laboratory Manual

enC(ﬁBHj(%ﬁi}lggﬁ%% lgd%?gﬁéryw ib% d§\|| gtrs] nafnw?neans to isolate

1§ g@ﬁet drcHdihg an@yrnmalﬁrboap be TERIBN® | Acptié BT Renethodology
residues to the se&uence of the anti-TENB2 antlbody

(Sambroo®-dt phisedr qlBicibepagh £lo. ECMH]G!TMMW Cold Spring

no a sequence may optlonall be altered
Wﬁ?bﬁ%ﬁx%'%h53§;??aphe DNA | evel , particulgrly by
mut atihdgetihac DNAsfencdai ighstdrecdntithr MpiNBRioant clvadhg atctors described
presel ected bases such that codons. are generated tha
hagginfor anainSENBe apHbesh el Tehdid? pelypaitdsgragticyen angd pilfrd in
e PR Bl LR o R IR PR T POIEN Biratrsysecting
tr@Roimahis Corcmup fiymg tiod gagley cnsiddestht dedited quncyxp@pﬂl@elulture

Such met hods are descri bed
bttt St s Toee i e Y e s
W 6u°ttuﬂFme %%gg ﬂeh{atlogei’n oBlePENSMcipl@P pr(g&\%‘lsggﬁd f)rlagﬁaa)l techniques

enova ohydrate noi eties present on th
fom maIXﬂﬂ‘xEl\xEZtha ptadooiayitynelccbeuberss npl bs foadd emﬁlﬁmmfai
acilca b %}, )é/g%adjlulg Eh@[lhgﬁerér:sggl égl %119(9 ggrﬁbrook et al.,
S@pg glycosylatlon Cheni cal dcgl ycosyl ati on technlques
are known in the art and described, for instance,
Haki ﬁm@bdwmhoset:e i for ClAfUélﬁ or priye g (heiliphys the @S@f%@erem include
987 b
o950 P, APl B SOy v i
td@l‘ﬁa@@n@%bﬁﬁé/se@rah&inégﬁvﬂ 8 Godm-dovidike etganmfnsef‘mi @xaraplkd
exo- gl ycosi dases as descri bed by Thot akura e
Epteo@myenechs SERZAPHoIco/i1 Xarigsol. wHGHREE 4ypesty Pavailable, such as £
o /1 I\(% Q !u p ﬁUi’ﬁ'th %ﬂtl g@m 1%462”% | C()T%NB%68(W fedy, 39@)‘”"&” ES§®Strain
y or | ypeptide to one of
wvsan 0 @t\y COT 2705)111) raﬁﬂ d!dSnWCZe(er (poB pier Hther @u,ab e prokdryotle host cells
pol yet hyl ene gl ycol o] ropylen
insHydg o]x‘}}@logﬁ?tgﬁ%ac SYS 1tdﬁg) @%p I 6??11&’7[{( 2, Erwinia,

4 5
Kﬁgélgﬁg’ S LIJ g@lwiﬁgﬁgla E@ 43040 A lyﬁ%nﬁﬁ%@dfqg% atkdSedl Skrratia

marcescans, and Shigella, as well as Bacilli such as B. subtilis and B. licheniformis (e.g., B.

licheniformis 41P disclosed in DD 266,710 published 12 April 1989), Pseudomonas such as

P. aeruginosa, and Streptomyces. These examples are illustrative rather than limiting.
Strain W3110 is an exemplary host strain for recombinant DNA product fermentations.
Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For example,
strain W3110 may be modified to effect a genetic mutation in the genes encoding proteins

endogenous to the host, with examples of such hosts including E. coli W3110 strain 1A2,
40
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anti body or pol ypeptide also may be entrapped in
m cr ocapsul es prepared, for exanple, by coacervation
WO2geMIseHdes or by interfacial polynerization @CEUS2008/080102
exanpl e, hydr oxynet hyl cel | ul ose or
gel ati n-m crocapsul es and poly éﬁethylnethacylate)
which hectpsainpkste gawpact ol g)wlzu 3tH) i 414 dvhigh has the complete
syst
g,%ok:yrpgz%%le P)e/§ f” zﬁk@ S fagﬁg%ﬁ é)%tgeggs:ﬁarél) a\!vﬁ) Eﬂbgs the complete

oA a(m,bzes)yho/pv,w rrafgacmefrmlcege RS Tueh A eczh W HUOSstrain 37D6,
are disclosed in Rem ngton's Pharmaceutical Sciences
wheh hagdicep ol cleeimeypa (on pi3 Ph((/l 480) (a7 éicatt degelgpT rbs7

lZ\?(n WP od yco?sz;}tf'ﬁ) Qf 1§ 65 8084 '\J&W@F X s%m%@tzvﬁﬁ a®n 'Haﬁé&y&f# resistant

hi meric ecul es conprising an
d@ﬁt de&e‘fEN%utatmctn bﬁdi yn Fusddsttatn hzmmgmmtanh ptigpladnog pugease (Us

kD Rt R e b RO 5 AR Dol TR did

P yﬁlbraléi@%?n&ﬁtér@@gﬂab\ﬂé th a tag pol ypeptide which
ovi des an epitope to which an anti-tag anti body can

seI ekuli leelth dntihody, Ehtebceimftagpentsagnd wttjpede figsli dnyprpfesmsendn be

ft - b - th t j- - T =NB2
pireiedoafe e ppubEnee i SuEilprr apart A063H PP ge o
ndcd8d.a0¢H asTENBAhaMdr-RRANc 6@iboae ideipeded WSl Yebtétic agent (e.g., a

anti body agai nst the tag pol ypeptide. Al so, provision
10@fn)tah(éttep1mmpecmagg%ﬁablte@f th@@vsaﬁﬁtepu@mznavab%ﬁﬂweﬁemﬂon Full

leg%‘tpia_n? gocl s }%VB & dea?u hay li f fn crttctu}/auBHr ITP]; cﬁt?&!n? Pi E'SLI ?z%%r'be faster and

ag an or ano

mboRadosbé Mdient it d)oreXaindne eitﬂls,su){ﬁb’ﬂ @UBodyaffagments and polypeptides in
pol ypepti des and their res ectlve ant i bodi es are wel |

baetraianvithtrpméationnitiptiofseios( | Rmf’deg%mwgtsl Bf pRimizing
){ﬂ?&ls%n Ehﬁ )s?ﬁ%tlcﬁltp\[ﬁ 5] b34 F?’)’ Nes 9 9Ly (S. Bahys 2!'3') S Agtley %xpt ession, the

tag pol'ypepti and its antib
atﬁ%&ﬁls(ll?d)mtled fein dlc A 1988¢11 Muite mGeidlublBlﬁeb‘uqn and can be purified

8: 2159- 2165) the C- and the 8F9, 3C7
thegpig B@/gaﬁdmgtﬂro ST Bameapaging & (hevsaiyRS: Favg(pf@ésﬁﬂon can be

c%l@&w sﬁﬁllﬁntg { %110Hés§rfor%u91lf§lgg ant@b&@/]&gl?e@ g AR DR lls.

Her pes Sinplex virus glycoprotein D" (gD) tag and its
antlbawﬁn@ﬁabmn@kww3¢samhﬁwsgnywpﬂmsewﬁuﬁdgwnaepum§H%1Oryﬁﬁtw€

47-553 G her ta 0 clu
SRRl EERS B oo ST TBEy B GFSetobay B Fpolypepiide-
erRodi g%ét%ﬁbo )Sact Mok & sepidh R P8 Qbh%nﬁ%s[eﬂl 18wet evkhryotic host
(1992) Science, 2551 92- 194% an a-tubulin epit

mpgmrgg{gsms@thwg incdudegiciizaggthargmyc; nsimbechBengh and I\Ft)urse (1981)

266 66) the T7
Nfl%l %ﬁ(} E% 1 gt m'l?r}gu vea(fmy(ci%g%s)%s é?S 193:@? Fl@%pét 3981991)
BeT echh@égy 8)79@3935)@3&7 )S elgrl Rna@lst(®IWaBise @ﬂﬁﬁd @ﬁl11574
the chlnerlc nmol ecul e nﬁﬁﬁ;e a fusion

SEPCOTENEZ! BHIRbOAIACUICR. b P FATIGH oBUP R ofARCC 12.424) K
PSS SIS B0 TR 9 813 s
droisophilooad e $Ta" )6, 9@udkan den Berg et al (1990) Bio/Technology, 8:135), K.
thermotolerans, and K. marxianus, yarrowia (EP 402226); Pichia pastoris (EP 183070;
Sreekrishna et al (1988) J. Basic Microbiol., 28:265-278); Candida; Trichoderma reesia (EP
244234); Neurospora crassa (Case et al (1979) Proc. Natl. Acad. Sci. USA, 76:5259-5263);
Schwanniomyces such as Schwanniomyces occidentalis (EP 394538); and filamentous fungi

such as, e.g., Neurospora, Penicillium, Tolypocladium (WO 91/00357), and Aspergillus

hosts such as A. nidulans (Ballance et al (1983) Biochem. Biophys. Res. Commun., 112:284-
a1
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a fusion could be to the Fc region of an 1gG nol ecul e.
The | usi ons preferably include the substitution of

‘V0é0§wﬁgEWe (transmenbrane domai n del eted or  PCT/US2008/080102
i nactivated) formof an anti- TENB2 anti body in place

of at least one variable relgl on within an Ig nol ecul e
24% Talbwaret PEUP&Y) Gengr 34:803-8aT exwwickaht! 984 Heroc. Natl: Acad. Sci. USA.

W@ ?ngﬁg ul I/P mg%?cpgaljé}ll%l Pg}q‘lee‘é dﬂlg&%}@lﬁ@@J q_j; Q%)Cll\éethylotroplc

Fegi ons of
ydﬁ@ﬂs @Muﬁa&lbl&eﬁﬂﬁ&hn@lﬂme bRt @paoalitnied t@fyeamtapab’ﬂ'd%?ﬂ‘@@%h on

ant i bodi esDNA encodi ng an. am nq aci d sequenc riant _. ..
mgthape}gclegisd diopethe r&@li%é?réeﬁﬂaﬁp? Hipee L Pisaak e g Pichia
9&%5%@%1&%{}@% ant khodi s 0f the invention is

ariety of nethods which include, but
are $mtabld mst e:dlstmx the sm1a$snm>ifgimnsaldt¢dtdmhal I T‘éBZl poigbody or
ccurri

rhblaenbettli dm &5 bRk drre MRl S Betedppies of

m%ﬂteg)?aﬁb' cL1RALEIN8: R LB ucHUE PY6IPRIIS SE Rl BBEddpla8S)Y, as well as
et al Nucleic Acids Res. 13:4431- 4443; Ho et a

ple98Yy, s@enes (chrsitujes PY c@lons 9ornKpeike) sastbea), petg8y yomato, and

tolgacgl o F\f\la n&ﬁﬁ%‘fﬁ%aﬁ"}]@v’f%fgﬁhlﬁ g’é_\% %%rlarg%ﬂmd‘ cogre%éon%ﬂmé&e%%@sn% insect

hdstt@GRim hok9 QRh ds BpbeIp 00068 8a (cﬁtbrpﬂlﬁ@ AdB3 ,aegyplz (mosquito),
Academi c Press; Ito ct al (1991) CGene 102:67-7

Agéss ﬂfbazm:tzet<nwsqmc99@50sw/@écofﬂf lygag e R EHUTS). a&@@@fﬂé&* mori have
bcacngdc\{] 1'11'@ {\ A e )%t v(nja? §1?2n€%§>|? traﬁ@e&ﬁin&?g Blé@;d%eg@dﬂgg@ e.g., the L-1

aeess

Vcﬁfhnﬁclﬁélaaf,&)apﬂcfz c@lﬁ)‘()ﬁﬁ{d New priepaBeds BAne Godibng nohieNPV, and such
pol ypepti de. Mitagenesis protqcols, kits, and reagents
Viee? e e e e heapipacces dige 1Ry B FY N Priticilarly for

tr%gé%t@l 5?@)}0 12980 Z)e?da'(c!e'il (Stratagene, La Joll a,

tatlo are a so generated by
ol i gbmmb emﬁ wefudinrapohddinrhesagdiness srausprigeydodidyeC V1 line

S PLAREL G, OO B2 L PR R BSRBRSEL  ine o95 or

c@s%%cﬁ‘&qed&o# Wﬂﬂrpmépé\%mﬁadu’ltu?é' &;radint b1 o i GGCIEVHOI 36:59);
hods Enzynol . 100: 468-500; Zol |l er,

bcdqydiagrﬁqr hlcinw Célicg@ﬂj}KN&éLC 0738 d@) Q&gncsg@xam@vo%(g@ylls/ -DHFR
t b
(i Bl gtsag@%%ﬁ'g{ﬁo%a&gﬂa LPo | 3 PR AR 490 RS LabReits (TM4,

MAVIRE [ BIBOERIA RO, mwlﬁ)smeﬁmwl@n@d detl® (‘@Vll eDEC@ €L 70);
Mut ageni ¢ priners encode the cysteine codo

Afrégen geeereneiisy kidnes gy &V P age Addis CRdc h?ﬁ@d&gn@a“r?r%al

SO RIS R R rsak Ry i R el 2o,

bEFO0 v Give AcdLBIIBRAL 0T YA MNEG R ], 1Gt)dhSpan hgg dall bW 138, ATCC CCL

TH0BmeN koAl i @ BRGBOEGIoT ROBP R P B bl 62 ATCC
Cﬁi@?ﬁ %iag’ggyé_ g AR \EbEXnhilk &I $CAEREL Sci. HEWAYYRK, MRC 5 cells;
F'S4 cells; and a human hepatoma line (Hep G2).

Host cells are transformed with the above-described expression or cloning vectors for
anti-TENB2 antibody production and cultured in conventional nutrient media modified as
appropriate for inducing promoters, selecting transformants, or amplifying the genes
encoding the desired sequences. The nucleic acid (e.g., cDNA or genomic DNA) encoding
anti-TENB2 antibody or TENB2 polypeptide may be inserted into a replicable vector for

cloning (amplification of the DNA) or for expression. The vector may, for example, be in
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Phage di splay technol ogy (McCafferty et al (1990)
Nat ure 348:552-553) can be used to produce anti- TENB2
WORIMHIT2HAL | bodi es and anti body fragments in viPCEE/S2908@89102

i mmunogl obul in variable (V) domain gene repertoires
from uni nmuni zed donors. According to this technique,
tharietinboltly plvsrdiskradsmidevies paitilec popledei mhe ppprepiigie sucleic acid

ei ther a major. qr_mnor coat protei ene of a
S EAND e Ee P dpnis PabnTBE hPE and

di spGayad idsbitidaof hena ceRatd Bedyr f/ dgsredt e teriiged in various ways
surface of the phage particle, Because the filanmentous

kppar indhearéomeaphighiigngellarehicarivnd! PNANREgxRIessiggtumor cell in
l-eGib [ I )

BD38%, BFLETS o SLoEHL 05, BRSP B0 HIFELRDRy by o
10016, @énabencidi (1go bha0-antdbodneexitiddirhémgattah@sgbody concentration

roperties. Thus, the phage mmcs so of . . L
opttepEt £ ites) BeMhd B eEdth BN G e oaRn @&@%%?W@Y in vitro
mePb0LQBs LA Rg‘iﬁéﬂ?&dé i@bwhli 2 tiRd¥, @.i%g%ngans %%@gf&s% TENB2

al (1991) ture, 352:624-628; rks et al (1991) J .

pdppeptiBe olther 2880 &Bdus!H 07 {ollGmiifd irgisfetionwihiib® IENEVBONG. For

. 12:725-734, US 5565332; -R9,/3905; . US 5567610, : .
5352 78y O ARE (UTENBD I FBOAT O rdy H TEh BRI Ay Yeated with an ani-

TEXBORES 2 Rfha USIREd K BOWR 00k LARRERAI A £ SHNE N8SISg., 2-7) days and
net hodol ogy or may be prepared and purified using

stpipedmithsaystal vedera NG §Y or Thady zedpropnicatteeranianonaei¢ gssay. A reduced

.sequenc or porti.ons thereof r by

s AR By | ARG B e OB pHRsRLOHY PR g youid be by
cdrShemar H-@ymadine uSakd By Meashs fentd thethSyrbkshesios absence an anti-
M&é969)VVII . Freeman Co., San Francisco, CL; o .
[dPRiapiibedy. 4dgemptment, thacelspmhasgyed gl the goroppsafiradioactivity
-l v, QL e\ ' r J: Al .
kSt taR b B SRLER T SRR BRI GREE b HEHAS g ppoliferacion
wphidde deyidhhestdbymayednetiac ciomploastnad;, Todeldcn&tranceali-TENB2
aIggﬁgloyin%‘t-BOC or Fnoc protected am no. acid

G MDA S 8o By o BT TP TR SSAIed by, e

p@ggﬁxrﬁﬁocﬁ%é g»i%g@},gxgﬁiu@ Qr FRNYH _?_%kl}ééz%éﬁbé a&%s’éé’cﬁteila(m/B-to control,

rious por the anti - ant 1 body or THNB2

Apploypeptposie vereynthigs olebide ¢@hinyens yha bdsitzdbc | slapaval elgyowth

..and conbhi ned, usi ng chenm cal .or.enz tic nmethods..to

i atoaimes Gbavh Byt Srens GRSty SPosiriRygiion can be

mRRuyREeR b d8tibodYadonestdratieh BNEEHES. a8 heenotaal 05etM to 200 nM
for the production of antibody fragments.

ined dinttivgnehéry the tieseh fnhalyHem tssdegsmenadlel-il ¢ dalyswfigr exposure of the

proteol ytjc di,gestion _of, intact L i.bodi es [ .0 . -
tu Tjor 5?1?5(1¥§5‘32?“C{90%§¥-n gﬁe S?tﬂﬁdg a5 rr%v%gﬁnhanlg rin %JP\]/(? éi: %lgxflglstranon of the
alVETRRBS 24b387athbdilt | aptle B enanoengate KdB8Kiglakansen reduction

. 229:81), or produced directly by reconbi nant host
indempE sizEgptedpetmp G igmae il gﬁ{fcxaﬁg&qa@t}gﬁ@p%(ﬂpays to 3 months from

hl TRATBAL Sis EADN A LH RSB SR WA ARG $1£5 hLRM E

Preparation of cysteine engineered anti-TENB2 antibodies

The design, selection, and preparation methods of the invention enable cysteine
engineered anti-TENB2 antibodies which are reactive with electrophilic functionality. These
methods further enable antibody conjugate compounds such as antibody-drug conjugate
(ADC) compounds with drug molecules at designated, designed, selective sites. Reactive

cysteine residues on an antibody surface allow specifically conjugating a drug moiety
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coli, thus allowi ng the facile production of |arge
anounts of these fragments. Antibody fragments can be
WO 2880328 from the anti body phage |ibraries diPSE(1S3¢§/080102
herein. Alternatively, Fab'-SH fragnents can be
directly recovered fromE. coli and chen1ca||y coupl ed
thtoogh antmnlﬁ@abiv)e @omsalghemmgleqr@aiem halepcegyl. (nglzlyleophlhc reactivity

orghEgRRRaRT 5 R B i HLALEH AL 00 R bigher

o%g}afe*a%’Mnﬁ@ﬁhebﬁnﬁm(&&ﬁiﬁ\ﬁhct&m@giyan@fp&lbtlaml:‘gud‘hragu’f&m gfonPof lysine
/16185; US 5571894; US. 5587458 The .ant. -

regidudston dye Nﬁ@r@n@ﬂtarrwwgr@wm Thiel ép@CPﬁCr]@éFﬂ%}?ﬂlﬁb‘&dg?anfﬁigl and
64187
m?slrﬁlr%ge g%lg?&y ﬁﬂ}/ %Pg@g% ?&Hﬁ@%ﬁ}g gﬁgﬁgﬁ% ﬁf@b@%g% longer reaction
tirh& ¢ aguired (@driday, 1997pN0d{R2td|cmntnzﬁ LandlingTBNB2ctical Approach,
anti bodies by o culturing cglls t{ansforne

A¢adgmag Fese §o0dam. Ahe élélf)Bl}t ol drse Ahig A Rigin FPEKI%E estimated by the
sté}ﬂtafdgfqg%@rp § lea? I AMGh&I G0 s %%@ di ReisaMtde:HERMBSentamer,

ant | I es may be obtained froma brary
*wﬂh&pan@dghﬂmhnﬂjsguexmebkeﬁedm®®np®3bBBQM@hbSMHdCbﬂdgﬂkmnmng

e BB by PO R S Giagl ' A Igh oaitg i ERgbonds with a reagen
su%maé bad¥mnadito] BNBZ) &Osle}eﬁaep(tsu@lg) ONADAN) RAalC BOCABINEROS:Y47-156) is

btained froma cDNA |ibrary Ere pared from
rcnwmnmgss@ete tihesagiive frepalm &hisiappreyclemes desl 15 e ofrgtibody

| be, obt ai ned f li b by k
R P At 0 RO et ed nucl o1& aci d

synthespisFSELEOTOR (@ihagI@BLm ferseandon v Reagpive Efemls) Assay allows
(such as oligonucl eotides of at |east about 20-

foly éste@)ondefgfwgﬁé@l cysseipelerups i bogithabon %nrﬁlelusésrt‘ha&F format thereby
assw? in nq}lg desi el{]gtoc\(}ﬁ%h& néh 'ce GLAE00 IS (EJSE Wﬁ@m) The antigen

selected pro
1h@md¢mt> eglstuisic r&ggmecaa@l afitthoply oc el sy wellisivfass,deewedkyincubation

Sanb K
wlr\t,gﬁhc%c ;%a%&}@%m%}’l% IF\/EJR%%::J %r?énq%ch}gq%%i_ Lab%fr I?l&]gll%agged secondary

B8 B SIS TR AL P 80 o e s i

a RPERI, nettusodod bigp-thSaughpdokaneer. alibrarisapf gystcmq@m@myg@dqantlbodles can

bParP B aBOH BEFY P LEE STSae e gt higpaTr Bty

afph @RI EE L &L O sifek NSO VYR thoth fdiat@RE &8 SARId nOproedi@phi@ libraries of
vectors described herein for anti-TENB2 anti body or

NSRS pobpepoleds. priddigehian: waldeutepelinggeysisine mutant proteins

. nti qgna tr| ifi , Opr.i At
SRR bR P BRI A o ccive
anpl Thy/PHESEDECIOTR 8558 6106l NG rédien e ied e siqU@oapsin antibodies.
The culture conditions, such as nedia, tenperatu

Idgnidficanien of ks, A LAY b@a@ébﬁé&l%@lewdﬂh@@mlwe g i olecule
may i)? OHL 1%@”&81%%&? £ L%Ht?@tnll&ﬁ ThiSF BRRRLAS wil e RGIRIESI groups. A

ractica ques
parameter, fractional surface accessibility, was employed to identify and quantitate the

accessibility of solvent to the amino acid residues in a polypeptide. The surface accessibility
can be expressed as the surface arca (A?) that can be contacted by a solvent molecule, e.g.
water. The occupied space of water is approximated as a 1.4 A radius sphere. Software is
freely available or licensable (Secretary to CCP4, Daresbury Laboratory, Warrington, WA4
4AD, United Kingdom, Fax: (+44) 1925 603825, or by internet:

www.cep4.ac.uk/dist/html/INDEX html) as the CCP4 Suite of crystallography programs
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for maxim zing the productivity of cell cultures can
be found in Mammalian Cell Biotechnol ogy: a Practica

WORBMVOS3¥ | M Butler, ed. (IRL Press, 1991) XZ&d/US2008/080102

Sarmbrook et al., supra. Suitable host cells for
cJoning)or exgre33|ng the DNA in the vectors herei
whigh kol ypr gk hye tecalgdats the sirfaps W?Sl@uwafrff@tﬂea@m a§1d ofa

prg I ! al% ®nbLR I§arr %gé'%%&@g%bw&r%h c@&%u%?és n<} Tﬂrel &@géltSQute Programs

eria, suc Ive or posit

fo® lP@ﬁéih pstali@iagyanmio,) ABat ﬁﬁﬁ@i@?d’)(&@éﬂc Mmdfkeaﬁ)lzﬁy software
coli. Various E. coli strains are publicl abl
m%@rsﬁ that periogry) suripgeacsessHyi pty gpirg tiphsrie é\mg gan

’é@’?}ﬁg‘f é\@%ﬁ%@@@ pL5L §g%a palakprdBtolh) J(wﬂ;p&ol

558 ukamcy oA REARNKIL. defldes therwllwadteacﬁmsmblo baticerif ageeteinsy ¢he locus of
col i Ent er,ob

th%scgggq %rﬂgggg%\@@@eprgsgpﬂ%%mlgem énqjecu %};ﬂ% EF PYer tﬁlé Van der

W:a)ﬂ% Qhﬁé{fe' HMhe ﬁ%ferlﬁl }\ﬁEAq}\/HDL caﬁ@t’ilﬁ@g 'ﬂ% %Weﬁﬁ‘%@ﬁ%le aighce area by
Shigella, as well as Bacil such B. subtilis and

g@erdting hgrﬁacfemomts OIQ en gxtcn@d slph@rh @hptﬁtoqagh glorh (ppa distance from the

atggscgatg%g% L{]o ?Dﬁulg6 Ig}qlcoaa Ubl 0 2 ac 1a(§n)AQx§z elim {n%ﬁ,y%those that 11
witRSQuieXRAPS 1e@&1§sdcla|ldd15®1ﬁlah¢1!ﬁbdrﬁigh@(5m§ hARUAlIMG)II figds the solvent
Strain WB1 10 is an_exenp ar% host strain for

aqcesa:sdﬁwrﬁaﬁf apNa ipeddRlE POCffé rtlatandsymnpy geethg rgessiplgguea by

I
reéxﬁz )imgf a],_n a%ﬁrtgl tﬁl% lvx'éﬂo@é ec@lgov\%\'l%%dgle Be 5@9 a%c:fa'fd?féec{ences) for

hﬁﬁﬁ@ﬁdmang&ﬁﬁbEQHhuhabh@&nMQIHMBoggmeﬁkﬁn%bEAﬁgOmemnnauimnge
prot ei ns. endogenous to the host, with exangﬂ%@ of éuch
e &

raﬁa@t Qr ﬁiaﬁle Flsaichl apd oply recaggizes @ lipijed; nymbgs 0 ments.

t he I t
OE4. K ﬁff(ﬁagﬁp gk?%rgp?%grt Sgsnoé%@/ ggc%é%%ﬂ&%ts? el ﬁierhumber of square

Aﬁ@dtﬂon&é&ﬂl @re&hbﬂ&lﬂuﬂi@?ac@és’ﬁ(ﬁﬁh@fvs edd)lateivbiy céfetvase td*festandard state

Iete enot 3 15 E- |
AP Gh R R B BirerBier 1 RS SRd SuR T HPRuide Gly-X-Gly,

wﬁﬁ% SERMRY %%Q%ﬁp&ylﬂ%rés@%d@ﬁcr RBFREQA sEte gqould be an ‘extended’
(argF-lac)169 degP onpT rbs7 HvG kan ; E. coli W1 10

catipmmiation R4 [ikotiosh it bet@w @nds Bl’rmtwcteﬁ canﬁ@@ﬁa&@h@w@mﬁps the

acg:ggséhs %nrr@tg\;{j % ﬁfﬂlifﬁ? %&F% l%grﬁ,ia (_’;g %1}/10 ed %}é the( Tﬁgegmble area in a Gly-X-

oﬁ%@z}&i’ae refrdiRE RAKd MR ¥porkdth¥ iqLb@eniBl ko & @ fratwitiangecessibility.
PCR or other nucleic_acid pol ynerase reactions

g.
P@rr:@lt sedesgibiliay isHgActiond mgedssikHEy Bwtg/pheérhy 1§8eyAnother Serhplary
ant kR D
o RTERS s T RO LD LS B e o
xandBfogee . gt tiosffrhun e, hRthcaBesdh))‘tvhmb edledl,atcs Lfmhuaml whensibility of an

the therapeutic anti body is_co at ed t t
BeAeESgHe tog wasterml%y’aw%@n%ﬁﬁﬂ&&s?ﬁf igates gleop)élypepﬂde The

fré{}ﬁ)ﬁglf sutfONS. RIS GRE) HFRESS ahiind A1BEn £EALHHIES W Wel @Rulated using
available crystal structure information (Eigenbrot et al. (1993) J Mol Biol. 229:969-995).
DNA encoding the cysteine engineered antibodies 1s readily isolated and sequenced
using conventional procedures (e.g., by using oligonucleotide probes that are capable of
binding specifically to genes encoding the heavy and light chains of murine antibodies). The
hybridoma cells serve as a source of such DNA. Once isolated, the DNA may be placed into
expression vectors, which are then transfected into host cells such as E. coli cells, simian

COS cells, Chinese Hamster Ovary (CHO) cells, or other mammalian host cells, such as
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I ength antibodi es have greater half life in
circulation. Production in E. coli my be faster and
WOrPSEHat efficient using, for exanple, expr&§3LGAVUE{080102
anti body fragments and pol ypeptides in bacteria with
translation initiation regio %gl%% and S|g &E@
msféqrn@ndédlksoi%dﬁii S 20/ AP ROUHOP e P hpigle nugtherwise

pr{)%uce gr%lbaéf"é ng)&%]g 3)1? %Ptagisshé %ﬁﬁgﬁﬁs@ %f ﬂgﬁfcrlorﬁﬂ( Rt eR M the

cell paste
1chﬂnﬁn§@%@hkﬁuiractlon and can be purified through
rotein A or G colum depe dln

| sotde depgnand plFGUONcQESiRE BBl Fod s Thiokeps,vith the
entgﬂqeé_% }Bg{ﬂ?¢§&nﬁ/9 ﬁg}%{?{cﬁf IsReki ARG T RYEYe proRnESSHd (1§ e@pression in a

I'n a to prokaryotes, eukaryotic
baticginbbes Fsudh smerﬁ |($lamemt ol 9P Rirgirr dppipeast lapaimnol. 5:256- 262,

Ph&'ﬁkt{\ 4}?9 l om ’ gaé) Eﬁ—g@) %?%%ia&l&r?l%l gaar\/ntecltcgﬁur%zsystem (WO
0 12qeebAL wﬁﬁ:sé ﬁﬁl%\ﬁe? DRGryl ®11R(CA d)(n}lﬁtﬁdﬁda@w fising common
eukaryotic host mcroorganism O ers includ

préeh mzi‘a:@uhlateoknquw (bowb@n(CBéla(d R Binid Brglr §b€m(?1@8h3) 10982-10988).

Nat 290: P 383

ot e B i 6P 00T DI PR A
[19E hut@%ﬁ)cdﬁ{cg to fd¢m &}%Céﬁlhcscn(gMA@&d&ﬁub&BSﬁﬁé co@B@ﬂEg di1d other labelled

Louvencourt et al ( 1983) J . Bacterid.

L){b@a(cgylgv(gvmzﬁ@gglboq(wf r(é)@ﬁp‘i]%ll(.’(a ,Q-f@z:stqlgc g@ﬂ)lcer%i antibodies, and present

mﬁf:‘e aag 1#1 a%ﬁ?é@%é%%é?gw .dn ‘;Y'ggﬁ gﬂ%&rxﬁnfarﬁ;a-g%a%ﬂm%@s)ulﬁde bonds

d36otHA6; afanradamr tBet groaps ainldsd 890}d Biid/diedhniot agpnf) @d:do not react
135? K. thernotol er ans, K. . mar Xi.anus;

d
TP o e DS Hpi SR ENG G AL G o inecred Cys
re%tgu@lcaxg Q&ﬁ ﬁ%eare%a%cpaﬂ}é & &Qét%nh i 880021%?67@ an electrophilic linker

erma reesia (E 234); Neurospora
reagas sadiugd sdeeintame (b7 NchRrs (acirug\lmalemmifa&xegml ary|ggpg-linker

SRR TR o LR 3 ST

MAZAF € T8e striV@ieGRRRIAs o BB |eﬁ%1h’:éré@€y§@is%@1@§ b audhie U (VMR d light chains
91/ 00357), and Aspergillus hosts such as A nidu] ans

an(c Baiﬂbamdem@trd@lg t¢ mgw)ensaldmh&wnguswws ThRessquangighnbering

Ti | 198
sy@ 18ﬁogF1%%dt If&glgjlb%PS%I eI ?ekﬁ g@zﬁ)%é 1229, E%}:l?gériu:ences of
Péb@ell@s &447&%\@%&1@& Inkeger, s(iked. |Pjabﬁﬂ tlcklyin8sivide 18869 naEMBOtutes of

4:475-479). Methylotropic yeasts are su
Hh@ﬂ’e Bﬁt}@ﬁ@ ) sipaing jgiythe Ay-termptus) differselgomghe %é%pumberlng scheme

(b%ﬂgl% ng 11%5:238}\@%2 I g%s :’Bgtal'gig o‘a‘s%g lt}‘leec 0kt nﬁ%‘eﬁ@ s rtﬁe actual

consi's oeckera chi a,
liRae alatotyd esuel@mitopsitan fand drladdiaboaluinano Suils adumpondmg toa
host cells for the expres

S at ed
shoreping eNEY BT H PO 81 Iﬁ@@ﬁp&%&%ﬁ%?é%i)n g cydeine
cflGhdeV&thh | OUPerH'v Ilwﬁﬁ lsitéjbj AL 1 RLAARL §Vﬁle ﬁé@éﬁi’l'a?%rﬁf)crmg and Kabat
imvertebrate cel I nclude i nsect cells such

nbnsophichanS&2 and Spodoptera Sf9, as well as

In one embodiment, the cysteine engineered anti-TENB2 antibody is prepared by a
process comprising:

(a) replacing one or more amino acid residues of a parent anti-TENB2 antibody
by cysteine; and

(b) determining the thiol reactivity of the cysteine engineered anti-TENB2

antibody by reacting the cysteine engineered antibody with a thiol-reactive reagent.
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plant cells, such as cell cultures of cotton, corn,
pot at o, soybean petunia, tomato, and o tobacco.
‘VOMHW@Féﬁ@ bacul oviral strains and variants andCT/US2008/080102

correspondi ng perm ssive insect host cells from hosts

such as Spodoptera frugi perda (caterpillar Aedes

aegy phd cyshiiiginsyred aatibedyanpn be BromsTeastbedhiin iy parent antibody with
h ogaster (fruitfly), and Bombyx nori

lﬁﬁﬁgpﬁgéﬂ%lgg%ﬁpf ed. L variety of viral strains for

t r anshettd ORtaicearpiblatidl rysiavaithabbelocgted in the heay-dr light chains, or
vari ant of Autographa callfornlca NPV and_ the Bm 5 .
% %:%3067@ engineered

ingth 8915LEE OBGHBPL dRBAINNPVILIDEHY [RgE1NG, G Brihe g
witfSfle B8mbRe: \éjteﬁrlrésanltﬁﬁg %blﬁ? ?&‘lb? inbQcliB® e eea%ﬁ%dy fragment, to
invention, particularly transfection of Spodoptera
ﬁﬂmughpmn@agmeﬁhéanﬁbuﬂnﬂagmanm useful manmal i an host
cell e nonk l.ine transf.orned .
SVUOATES %@@t@%ﬁ*@ﬁr}tyonrmﬂﬂﬂesewwﬁ S Dty tmaking) o
sk e(n%%{éel% A83r196hb Sn @8] angskigar growth in
suspension culture, Grahamet a (1 77) J . Gen Viro
36: 5Q) ; olnbabycm@nm ermiicdyeigingeinigo @(B&Klnt(Aa'me(K;mtl TENBZ

; ese hans cel.l s/ FR
aég)ofli %ﬂ C%roc?@ner t! F‘e Cﬁg‘%{ée e‘g"&?g’er % 9#1%?6‘)“% n@u 5“
Sert Qal% Zg@étéﬁmﬁfﬁ%’k{he a1 h@efoﬂ(fﬁ?gmhe%yﬁbme RBapheéled antibody with a

23 24 ey kidney cells (CVI ATCC CCL 70);
ﬂ?@@ﬁcgﬁé@W naney kidney cells (VERO-76, ATCC CRL-1

587> gg&n}eggﬂ&sg;m b Bhi fi&ﬁ%ckw%dg dggréégﬁg% 1l Bent antibody

wh&MuhhuﬁnumebéaﬂgBRL 3A, ATCC CRL 1442); human Iung
cells (V@38 ATCC CCL. 75);. human |iver, ceIIs %@
HB 8DI6BYa) hilrsBctRafg PEPRIIRDR CYIAIe ordBeped dy may'comprise:
CCL5 T, N d
Aca d@ Sei Bh%aggﬁlﬁﬁlg%’\@kﬁ% a&% S%Jélefléeg&@&dl rl]}?é csy;s r% engmeere
athibodyy hepatonma line (Hep Q). Host cells are

transforned with the above-descr Xpr essi on or

cl onillg vEEYSPWErBr CYFIGRg Fneiger %dsfz‘“’gﬂsﬁf %ay product i on
and GHJ t ursgRiihg ag@p\y&@mgq;a@kysrﬂ&hé beNhediBAM ARG fied
as appropriate for Inducing pronoters, selecting

t r anStep (eafithe m@thodmﬁ Iprcfpyrmg archigcige eBgineared et dyy ey comprise

e A B g e P PR i i85t sefRERgl « phage ora

plRRLYREPIiicle. may be inserted into a replicable vector
for cloning (anplification of the DNA) or for
ex pr 8B (el tfheelhedtod prapaging f 6y steing gpeiacerpdantios nayrago
plasn1d cosmd, viral particle, or phage. The
ﬁﬁroprlate nucl ei ¢ aci d sequence may be inserted into
t he @pct orcabiyngathv apiteihy codingured attitods with thidi-reactive affinity reagent
inhibition_of tunmor cells in vitro or in vivo can be

toggspeiale Wed 1Ry (PR b sy Haipe creiBeiicd mitthedyesdd such as
i nhi (k?f)t | n L&b%ll 1Ing ROt 1&#@% b fﬁf’luﬁlaba}@@ c?é@iﬁ@%x%@ﬂ&red antibody to

t unor
a capture mcdm

Another embodiment 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
47



10

15

20

25

30

vitro or in vivo by about 25-100% conpared to the
untreated tunor cell, or by about 30- 100% or b

WOZBVA52H9- 100% or 70-100% in one enbodi nent, P&T/U3008/080102

ant i body concentration of about 0.5 to 30 nmg/m . The
growh inhibitory effects of an anti-TENB2 antibody in
m\gcncrratermydf[nmt;alsb@@sie@/swnamgm@@dl@nahmy ﬁmtl he art,

usi n e TE ept i
9 e T ST PEDER S RO g anibocy
aa@l\{ﬁgl@grhednd:or exanpl e, appropriate tunor cell i nes
and TENB2 -transfected cells treated wiith an an
TENB2) nondstdronaing ai thisd wcawtwf?qh@ Gxsteinn ertinroaed @ﬁsbody with the
noqle Cmeleagg y;S (e.g., 2-7) days and stained with
et or MIT or anal yzed by sone ot her
CO| OBtk jred)loif CheagStayd oAsoreshiged seignalgidenttidaatibsdigr ot homprise:
i nhibition. Anaother nethod, of measuri roliferation
woul @ be rﬁytae@#aéguawgwhelq a%wfl%n%n&%g%ﬁ@ewstﬂﬁ‘é engineered
alﬁ"%kl treated in the presence or absence an anti -
anti body. After treatnent, the cells are
har v@ist edc@mﬁshgeh@mttﬁne ofgincadideatbods; tyd i ncor por at ed
|ntothe n a scintillation,counter.

| nhi Btk i oﬁmyé\fm%ﬁ%ff pirdy e b RS RO P e by a

r edu@t%%@% Sthd AdiHeack ‘s&bérﬁng J@tSKd ndeRId @fibodies may comprise

anti - TENB2 anti body whi uces cell death, |oss of
cxpersbing e ¢ystodigr ¢ngynegsedi amdb@fét atla Biyal partigle sqiecsgsl @pmra phage or a

I odi trypan blue or 7AAD uptake, nay be
p%g@gﬁ@%&lg ative to control. Appropriate positive

cont §1@h $b)i dTGhIARIHOH @A LR in O y seisel gt Reb dCltibollicn hay also
with a growth inhibitory antibody known to inhibit

cgnweh of that cell line. Gowth inhibition can be
méafrg” rend %%Cla gpggsta%gy M%%}H&gg%&ﬁ{vloﬁﬂ “gt(lell R)li'trc%}lgc Lfinity reagent

tovdeae@tct dnea fghiowtabdeil g lcjastetm@angxﬁcedm attibodecthnd- 10 days
f f th
gn: ?é@g;pgég{jﬁa&ﬂpg lplgﬁl::ng hﬂlt){,fa\%gﬁqdﬁ cystellnc? gggﬁneerecﬁ antibody to
x@'n?etd tion of the anti -TENBZ anti body at about 1
gto about 100 ngy/ kg body weight results in
reduct| on in tunor size or reduction of tunor cell
pr ol Ciseiat EmmnwrtﬂgquTd\ﬂbhl:Z#SQ’daﬁs‘@u@_B nmont hs fromthe

first, adm ni strat t referal

i Kb s P86 gt Pf Shurdr! R Qb excluding the
siehd ls&?@ﬁ@éj s@tBlinto TENBAgaNhibasi-espdibet rﬂ@lﬁjcgﬁhal anti-TENB2

sel ec and preparation nethods of the invention

TeHABRe! %mkmdrﬁé berﬁ piesédiegiengntderimERBIhags e B e e SeikH) ©reive
a tl t .
A?E&Eh&sg fher eha W 29#"?5%o%xgnlégﬁg%ﬁagl?gjlfc}:lo}%agj&%zr?sequence.
SBQAh NS:1aahd heklychdinuk@qcanE ugaD eD(h@(DQ) Fponpo. ufﬁﬂesewiykthine
dr ug m)l ecul es at _desi gnat ed, desi gned, Ci‘r‘n‘{*
engjipegeed w&&é@%a@g@@&w&f? BYITERIES *fb% HEh(Cingsp
tr&ﬁfcfnﬁﬁﬁ @htaﬁé\ﬁ ﬁPx‘ﬁ%a&'eS&' rﬁfng{fpﬂﬂ\ﬂgggtbﬁg a drug
roug thiol reactive group such as nal ei m de
or habmdmgyd) ond brebmmieeo phinahized AEEHRAAL§ cysteine engineered anti-

ve
ster Ovary) cells by

TENB2 antibodies comprise one or more of the following variable region heavy chain

sequences with a free cysteine amino acid (Table 1).
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specific functionality in ,
i odoBabét Y| andCompaisoh ¢éheavagbpinsSequsntiebdetbapindEwpipkering for

4385 REE raNES

Approach, Academ c Press,

cysterne groups i antibody-Fabs i n an ELI'SA phage
format thereby assisting in the design of cysteine
engi neered anti bodj e US, 2007/ 0 ~ widhe. antigen .
Chat ABrHECe oo SD b AEtEngTRedraa STy s Bl hifered anti
TERBMEhibsHES @r8stise ook bR Biihe RALRAHE ORiwld Regnadgeht chain
particles displaying cysteine engi neered Fabs,
scdeices withaffradry siciiseinddo sdd dhelde y).ant i body and
absor.hance detgction, t-a fF Ot ej .di.spl . .
phag e?b ~ be s&oWRHIS nil\c/)hf' llgﬂ{r %{%fn d,é‘?(i'uggtd%ta?lg é(%%)gpm%ermg for hu

Thiigh2thy eughpuén dimRRer antiLT bR BRiagbafy wyshsi ne
engi neered anti bodi es can be produced and subjected to
bi-ndi-ng sel ection-using-the sape—-appreach—t entify
FERRIIVE S 1 B8PBF freq X§5 i hcdr porati on
Stusihepiggel NUBPSELBE |of _antibodies or
. VG t echpi §ueCi ncl uded reacti ng
it arlax@ei ns di §plaged agnighage wi th
Nts1ar4 @ eporfeg1gaqup whizh is al so
. ohive PHESELEETORcassdy, @l | ows scr eeni ng
"ol OUpS | Ngantbodijes, Tdentification
1i t—by—ti glgg‘bhpu‘ :2\2 EXENP aiL). The
CERSRET K5 Nor 0. FteHa.var | anCEoR b irbhot e ¢ il of
groups. A parameter, fractional surface acc bility,
was enployed to identify and quantitate the
accepgl Dkl it Heifl SQhYER adiRTERS 2HBBJRE! d residues in
a pol'ypeptide. The surface accessSibility can be _
expr €sgede asginbed amtf-AER B aaiboARY malyde sitarsperafically and efficiently

ccg:tl%li]etda\gittheg thk%Xl—faf:agt?\!evrggéell

10

-GG

SaEPPBRT| AERFy
CyeoRYEFaRéemh pr
SHEREEGPRBE ei NS
ECYBTEARESTIUt ar
TahhbovFyrpeage
riPbPEDEEART | Ve
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VT

o—i-d
7 TU

an
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|

I
n

LT

Py

g
g

~+ ()

» Y]

D@ P D

SSi

{o Jl"l?ectlfxlioqlreaedtlgfe reagent may be a multifunctional
15 linker reagent, a capture, i.c. affinity, label reagent (e.g. a biotin-linker reagent), a detection
label (c.g. a fluorophore reagent), a solid phase immobilization reagent (e.g.
SEPHAROSE™, polystyrene, or glass), or a drug-linker intermediate. One example of a
thiol-reactive reagent is N-ethyl maleimide (NEM). In an exemplary embodiment, reaction

of a ThioFab with a biotin-linker reagent provides a biotinylated ThioFab by which the
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wat er. The occupi ed space of water is approxi mated as
a 1.4 Aradius sphere. Software is freely avail able or
WO 2000413348l e (Secretary to CCP4, Daresbury Lab&Fatl5ryps/080102
Warrington, WAA 4AD. United Kingdom Fax: (+44) 1925
603825, or by internet:
pm&wvcct:amﬂreamwﬂy/od itheet ¢rigmﬂex‘ddl‘d®5mmtrmu)u€asa! h@d@@ﬁ?ﬁd Syl measured.

@G TEt SRS SR BLASL TR TR b ARG Ry
fudbtichaRret 18Ky whidn é\égwmxmaaﬁéa&w sl BGE sty a@@em&ﬂ other label.

coor di nat es 4 Suite: Prograns for Protein
Reycjign at 4 ébméphy\’ﬁh(aﬂggg)lmk@t igtergeqjigte, pr%é@%ﬁh%@a drugggnjugate.

exenpl a ftmare dul €s .t hat
acce ‘chfnp axry gg‘]t dr% | gﬁ)gd gr% m%ﬁ\}&%&;@&i& %éﬁeg%@ to the identification
andPARbRGEN of @Iﬂﬁﬁﬂldgﬂaﬁdhﬁm@ «@athlNTS odfer Brdi€as ameligh application of the

F.MRi chards (1971) J. Ml .Biol. 55:379-400. AREAI MOL
dgigmi e SCTeRRING SlcpeA¢scHBYba¥FBl e surface of a protein as

the Ji&%té% gﬁlotagﬁ el ?pl@éq 3 tﬂ(f 9%?@1%\@1'8@ r0?0 her thiol- reactlr\]/e reagents

(represent ven ecu Is over the
inValficlolge rMﬂle gﬁlﬂpfla(fel ofantpe apndtieiide, dARENahmtmde a pyridyl

cal.cul ates the sol vent accessible rfac a

dl@@ﬁéwpﬁ& I Pk GRS HORUEARON RATLIEYK s s %‘@@ &P%%%w Probes

H%o@%pmu%%sc&t q”k@&c@@ﬁ@li@ﬁéﬁf@ht@?enﬁtc&mM@l’étclﬁlﬁr PWad, 149Q; Brinkley,
he sum of the atom and probe radii), and eI|n1nat|ng

199@0§e)0t>magatb|€élem B9 fagnan, V&P, rNOISBhénOe@“@sléabcﬂmged Practical

th hb finds .th
ABbadt PP Giin S ey B bR SRR L2 igganson. G.
1malsmﬁmg?aeesndmmﬁﬁgmwma@hﬁapmss rRsividgo, ﬂ@ymlsal 643-671). The
and for the wh mol ecul e. Accessible areas (or area

thetilfreastisn c@gyntfrmy bm@ﬁmgda@zmm Snsrophpresacings ¢ tagregesnpdye like
ﬂEOI‘aSCClél (frDEO(?aml chela% g ager élfg)\p'h e %H%S rgdlgfhgx%llplg%ict rélatal, a

or eac ni zes a
pdpgiabedr moh- &Fﬁﬂﬁrl&lﬁtﬂ of Hﬁﬁﬁﬂin&ag /&R%ﬂé‘dﬂncanﬁocﬁifyﬁ?%nt such as
report absolute acceSS|b|I|t|es i.e, the nunber of

vag tj’th‘&#@“)&h‘g%tﬁ"éﬁé e glipvalt PHRAF i Pingls do a dueeqnppqnieply or another
rence to a standard state
cééﬁﬁahﬁyhlgﬁggﬁxb %ﬁ acid within a pol ypeptide. The
reference state is tripeptide Ay-X-dy, where Xis
t he Hrisnd cagiide ohginedred esti- I ENRP artbodief er ence state

shoul.d he an .' ext tion

bt uiGe PSSR R IR Pttt L BB find use as
theRBe @ECERIRI R d dnb¥ti Ofgefes. Ahe pr&uhiahechtide oSN pk6vid¢satethods of

is divided by the accessible area in a dy-X

y
PWW@Qt indeagied, drceimegorsinadl wraing crr@pmmcge syBpguvtasesiated with a
T gﬁ?gg gld | |C£|1 %Oréfirra(fl% P%f%?’l‘laﬁi essésc% mveX flon §r()(\:/1ec#1 methoda of preventing,

'O REeEs sl

mB¥aglQl treA¥e, |'d)€ EmeXeRRh@bic &l ©ord dyhiptdas asadial atiihngceell
surf ace accessibility 1s based on the SOLV nodul e of

prphéer@rwgh%aw@zswh@sﬁw@n C. €5 QVapian FRRSRT IR 9 RRG§E Uterine cancer,
pﬁ%isc%{ o 810 hurg%aéc?%%r%ﬁsoréars?&{dcgp aﬂ‘hegﬁ‘gs%ﬁts Elllt ottr%sél@lffuﬁﬂer provides

am no acl a wat er spher ase
m¥thbay foe dorptbsiag e S ENB2 J‘Eéﬁtﬁbﬂlysmelpt d)xd;ﬁedﬁfﬂ)‘@ltlon to developing such a

disorder, as well as methods for identifying antibodies, and antigen-binding fragments of

antibodies, that preferentially bind cell-associated TENB2 polypeptides.

Another embodiment of the present invention is directed to the use of a cysteine
engineered anti-TENB2 antibody for the preparation of a medicament useful in the treatment
of a condition which is responsive to a TENB2 related disorder.
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fractional surface accessibility for every amno acid
in an anti body nay be cal cul ated using avail abl e

WORPPSaI49st ruct ure i nformati on (Ei genbrot et ECI{S1Y§4$0102

J Mol Biol. 229:969-995). DNA encoding the cysteine

engi neered antibodies is readily isolated and
sequQﬁ(ééféﬂlﬂgiWW&E@M&E&-TE}\@&M&O{)& PRUCGGONJUGATES
usin ' I j ; r o
b; ndl AL AARE Ol 6 ATE bR BlRuF AR Glmpound comprising
alcygéihe efgndescddntiflENBE aatibodyqaibesgnd ahhwarikybin ided@n@oiety (D) wherein
cells serve as_a source of such . Once isol ated, ) )
UK BRACHEY et By E ﬁfaeh%ﬂﬁr%@gﬁ i O A HHES CYiRpamino acids
b6 GinkBERLHANT [ LO! 8H LRHBURPEHIEEEbStyED as E. col |

cells, siman COS cells, Chinese Hanster Ovary (CHO

cells, or other@g?WEgL' n host cells, such aspyel oma
cells (US 5807728)— 5/ 0048572; US 2004/ 0229310)
that do not otherw se produce the anti body protein, to

obt aiyRerieheis YNt @6 it Sarff wHREAAGhON A el PRt @%ntiBodNR prepared by a
reconmbi nant host cells. After design and selection,
Progets bmerisngirendet eglormer eidiaagno écrlg restthicp Paparcnf artii-TENB2
AP RFLNEST Sl ALONIYIERGH, Y nPai red Oys residues,
nay be’ pro uced y: ff? expression in a bacterial,

e. g. FlgurecOsHowsssnsiodimérdk ef &atcetic @lgifcdRA3ntiAENB2 antibody drug
i nion in Immunol. 5:256-262; Plckthun (1992) | )
CQrivas| (A DRehwgherq g aursatingBye 1oigly iedtiahechie agegngineered cysteine

, - UKL, SYSt. | Q024 - (O3 . 3 A T
ot o PR OB 1 R tflon GRS BT B regton (e
Ap@®tein purification techniques (Lowran et al (1991) J

. Bigl. Chem 266(17):10982-10988). T| ngi neered Cys .

t hi of “GRH ﬁg]vﬁ”é%i?fg Ogmsmq Grspr e fNﬁ%éPﬂP@LYg(gHg gonjugates
iRNde GhphEn kgt DE & TRGARLES _iﬁd?:x%, PP REE PRI Rameters, theedantibody

_engi neered antibody drug conjugates and other | abel
intgrehogi disuldidgibnedy &d rannedotlicbsnayCysbiliesihd wesjugdte and retain its active

cystei ne engi neered antibodi es, .and present in the
P MR Bt e anl dpeg bl i foe RETFbrR the' pieparation of
cy SRy GRA Rranghibsdy @ababh uga@yh&mct%np@aﬁ% gpcRRnd@dheered

any reactive thiol groups (unless treated with a
aptgdieh Hydagdnkyr magendorendts inegaerediontyeeneses pophict. i ¢

Iinkgr reagents or drug-1linker internedi ates. The

rag m CS . . .
nemAy-éhgrneered Cys residue, can remain unpaired, and
abl eAtgsti@aditugwhéibticd ofghe 0ModgaAN® ¢ddjuges (ADC) of Formula I include
el ectrophilic |inker reagent r '

or drug-linker

GRS SUSROASH B SRasBIL SE87 R lehipIe4P¢#3 1) and analogs

= i ' ingc : : N
RS TR TATEUEL SR BT rIE el e wi
mpostiubiledgnahict HeTR hgdmngeisedndyscl¢ae ahdl udtulafditkenl{®éogke et al

n i ght chains ar unber ed or di to .
el Mw?%r&h %%ﬁéﬁsiaﬁg ng?gxog}ﬁr 4% f@régaggﬁf} ad MyrBaHsanger (US
SE3 1 OMnldSinG Alnp8l A4iedy (Reding aK@l@@g% RUAREH N SHEL €MBmother.
(Kabat et al.,” (1991) Sequences of Proteins of

A AMIRgN6oYi Yatiounfoemest g dslaklatid or Rublidtin drTgalaidty may be covalently
atfsa%ﬁevd 5% a'r\llg{)(l)(gynt%lrodgﬂst}lé {\Iu(tal%%ogfterminus or the C (carboxyl) 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).

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 for Cancer Research, Volume 45, Abstract
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Heal th, Bethesda, MD) starting at the N-term nus,
differs fromthe Kabat nunbering schene (bottomro

WOR)0%453¥0t i ons noted by a,b,c. Using the Kabatl’cT/USZ‘\)/};)S/OS‘D102

nunbering system the actual l|inear am no acid

sequence nay contain fewer or additional a o0 aci ds
Nigoar 68 pameicntsddarah ShiQ0dribagisstosuis;o AW BICBATS FiRgeosly

. FR or of the. variahl 110, . i TR
oGRS P a0 ASF SR D181 it e
N%@@gs@gmﬁgygal nunbeLing and Kabat nunbering schenes.

n one enbodi nent, the cysteine engineered anti B

antVﬁwdvﬂﬁﬁﬂbﬁ@ﬁﬁﬁ@@“ﬁ§»%ﬁﬂFﬁ%%@%dgﬂﬂ%ﬁq¥HWé¥%SkﬁﬁEyO%Fonnuhl

. r.epl i . i . i i .
L S 0, AL AR, Sy pa ol e o
MMEE bhiVMAFeReg invidry isabvilbetl cystcbeheiaargikaeeragnginecred cysteine of

. 0. Fe may

. . . nore cysteine am NOMAE
acids replacing am no acids Qf the antibody fragment,
anti bpdy ﬁragnents.

ﬁﬁnoth r [ [ Kovi des a. net hod
of g i NE” enyi new’ ed - TENB2
ant{ i ntraguci g one orl{ nprle

cys a parent anfi - TEBNB2 ant iMidey

in order to generate the cysteine engi neered .

ant UTENBEMplaty dothietinghide (r}@}et@@p@llqﬁeﬁpwmq{léylyﬁp& compounds
react,i vi of the cystejne. ' i ' o
e
dRBGAES R anyi/begRAS) sndmbLomhedglvalie: tdrappundehpang phenylalanine
antibody with the thiol-reactive reagent. Ste? a) of.
sileramaner Heasionp e - IgMEUE Pé thsi REB TSR freer sy ﬁf\?golaaw (WO
Q&ﬂMx§8 rise: (i) nutagenizing a nucleic acid sequence
encoding the cysteine engi neered antibody; (ii)

expriggung fepedeyssedidne: wogiineemdst @apirbdty forame a peptide bond

between two or more amino acids and/or peptide fragments. Such peptide bonds can be
prepared, for example, according to 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.

“Linker”, “Linker Unit”, or “link” means a chemical moiety comprising a covalent
bond or a chain of atoms that covalently attaches an antibody to a drug moiety. In various
embodiments, a linker is specified as L. A “Linker” (L) is a bifunctional or multifunctional
moiety which can be used to link one or more Drug moieties (D) and an antibody unit (Ab)
to form antibody-drug conjugates (ADC) of Formula I. Antibody-drug conjugates (ADC)
can be conveniently prepared using a Linker having reactive functionality for binding to the
Drug and to the Antibody. A cysteine thiol of a cysteine engineered antibody (Ab) can form
a bond with an electrophilic functional group of a linker reagent, a drug moiety or drug-
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(iii) i1solating and purifying the cysteine engi neered
anti body. Step (b) of the nethod of preparin

a
WO BPHE engi neered anti body may conprise ex%F@@@?ﬂﬁm&HOZ

t he cysteine engineered anti body on a viral particle
selected froma phage or a phagem d particle. Step (b)
ligfer tivemeetalod of preparing a cystei ne engi neered

i bod I ise. (i. : h . .
gﬂtg: Iﬁg)é1¥ élgpacéh?al Iag@?\% f[i :;iesagnizgg%,%el \glglglgél sln%leet%ﬁ?o%)élﬁ{c;érggp that 1s

reh@AGENH LBl GEIRE afseeidprbdrt Bh b ah@hrly| glhe coytsineitiiel of the antibody
engi neered anti bod and (ii) measuring the bindin

: i of .
istrepsting with iaﬂqucﬁb@?i{i@ groupystal inkerergifpast eepvatnt boultord-inker.
Ugefﬁlae%clflr%ehi'l"% %‘{c?u s/i\rqc%&e 'butezﬂp ggﬂ IR gf mtaik?midﬂvaﬁathbﬁ)@cetamide

s a et hod §Ereen|hg cystei ne engrneere
gratpd.bodies with highly reactive, unpaired cysteine
amno acids for thiol reactivity conprising: (a%
i nt r oiakes myleire dralgpiradicylsieh ﬁ%afaﬂm{lglély AfEYeRE @ Dgteroarylene,
ar.en nt.i ' rder_ .t Q.. | ;
BRIl 300l e QBB IR IGKELSL Btshenos G

p@PALMeRNEsky3Ahd RREMNWAG P; @ pohietlyldreamtioy eefafdiheMyand diacid ester
reagentto generate an affinity labelled, cysteine '
anshrgiideseineld dmatsubaidste, sapeingaidendiglygplairg makmalsi ael ergpropmide.
the affi.nity .l abell . icystein ' _ (Mo] to
. B RSP oY ELOR SR ERLS oy oA

inf@medibiek Wit bleb i@ HENS fdkfichae %ﬂiu@@ eichchs afdléiBedyomi-hhlo carbonyl,
the thiol-reactive reagent. Ste {a of the nmethod of

acsordéeniorthe egrgtgition negipchalared 7emel Ibbdsman, whyl (@6vHr Bisonjugate
1) ni.zi a nucl ei ¢ acji d ” odi ng the

Chybe 1308 Rad B S PG T P RUERBERRE S, e
cystehdgniengiNaRr@thpasdd dady;or agle (ihkdr)cohrpohats. Ngxamslary linker
purifying the cysteine engi neered anti body. Stegwﬁg% valine

cEPPARRLs Mt frisd BTl drdasapRy! (© YKt di el cEmgproBi ey !
SRR SoTUE AL ey
arainpbagelosycabphdgdm B )parduccihenid$t €02-ppid dthie)renmeoito ' SPP"), N-
su%t:imsn%ird(}elle E-i(plgmgl)é%i%i)}%gth(}efﬂgcjygl%ﬁg)?a%e-ainctairt?o?gf&a%es (”WC&‘I),SIQ-Succinimidyl
(4-iodo-acetyl) aminobenzoate ("SIAB"), ethylencoxy -CH,CH,O- as one or more repeating
units (“EO” or “PEO”). Additional linker components are known in the art and some are
described herein.

In one embodiment, linker L. of an ADC has the formula:
—Ag—Wy—Y,—

wherein:

-A- is a Stretcher unit covalently attached to a cysteine thiol of the antibody (Ab);
aisOorl;

cach -W- is independently an Amino Acid unit;

w is independently an integer ranging from 0 to 12;

-Y- is a Spacer unit covalently attached to the drug moiety; and

yis0, 1 or2.

Stretcher unit
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conprise: (i) reacting the cysteine engi neered

anti body with a thiol-reactive affinity reagent to
WOgEdsat48 an affinity | abelled, cysteine engi Re&ES3008/080102

anti body; and (ii) neasuring the bi ndi ng of the

affinity | abelled, cysteine engineered antibody to a

capt U{eeswmdieaumWs\t pivtenengine Esrdap@iolc)bf Iﬁhlﬁﬁgal#aﬂlhogl@umt to an

variants Cystei ne was introd the eav
aming apigdgildntDal N FYAERSAI Y %&@Pgﬂ K@@ i@ gﬁiegce{gtﬁme%wl group that
La’%qgﬁl}?n%ggd Shth&nl J&Q Béﬂ” it hRNGED ordUpEni ZREcHRAUBAL Exemplary
nmonocl onal anti-T TMEFF2#19 antlbodles by the

ﬂmyﬁmemns1emgnn@edkn@ugatﬁ@dﬁcme®dﬁwﬁemﬁmb$éﬂﬁﬁﬂﬂ gihgeein Ab-, -W-

2 c th hu ant]-TENB2 TMEER2419,.hy
Vit O f Bl Ce MRS 1 Y R E R Mom (1o
cghgbﬁb&%ﬂag@f@e@}ﬁﬁ%ﬂy@nW@{ dEh@wr@ Jary%h@qe}gyr (@}%%(03 -Cy

engl neere nmonocl onal antib I es were expr essed i n
calf iy tig e (Halptebociahy ) Cld ). IC3-Gyhetaransi@n(CH,)~(C3-Cs heterocyclyl),

fermentation in nedia contai ning 1nmM cystein
~Rodorsisneeeh b Hembods Hert (O >mm%@9ﬁiz>edyﬁ<&#¢%@q ~(CH,CH:0)-

cfyst 8
e S R RN B s fh o & Rl S LSRRl ™
(cqlik@mos@%@ Q@Iﬂmgcgﬁ f l@lzwtﬁm@mm(@%@%@)r CH,—, and —
mpari son of heavy chain
((SWQ&)&D)NK%(Wz)ran ovhEre RiUNDEIG, 1 dlloyl, phenfEVBEBIZyL@nd r is
cystei ne engi neered antl-T§NBZ anti body variants
1“[4%6?‘%!?%9&‘&18&8%@3@&*8%&&0%h 0. humani zed” TMEFF2#19

cyst g} H&CQHQ{J?@%\%%H@QJO&“H&U(TEW%C@B&I{ RARKB S 6PORAILDE atoms derived

one or more of the follow ng variable region |ight
bﬁﬁmwmnSEMG@mEﬁB@mkﬁhamﬂﬁﬁéﬁndWQMEmﬁ@fH@ﬁN@maCJUPFK%@Y@W3@BUPS

f h Seq
mk‘?%%(?mhﬂﬁﬂg&fﬁg%{t&ra ﬁgl‘gﬁrﬁ%t&%fcfm ?@t{]zgg}gt i SH ey bcn/ene naphthalene,

afRdiNeesipbn@dnNtihd (h ENB2 anti body variants Label | ed
cysteine englneered anti - TENB2 anti bodi es Cysteine

eng| Helgm@;gjclalrgrpup[sm;gdeaqqmmggwgieggmﬁﬂyc @ne or more ring atoms is a
ha%ré%tgglp\e/c r}x{ég acnl xyag:%]:?df a%{ifﬁhl?\fre{]flé ¥, t&%g%lg %d%ag D%rggﬁ%'éqgo 20

reac Ive rea

cdibdd atbmpahd <le@|’ hkﬂel‘tka&b’mf ﬁﬂ@ﬁ’cﬂi fro@ APt raed Si .2eheterocycle may be a
affinity, |abel_ reagent % a biotin-linker
mpegyelthaving n@ﬂerél@g @ﬁmbswéﬁ ¢ 6.cgrbog aiq%%r@ph@r%hetemawms selected

LR SOOI OO0l 1
3 hateamed @teetedDem &k anpl, ench) dort hiaoiple: eaebmyciﬁe [4cdalgenit [5,6], or
[éﬁﬁygg%gmetgfgé%ﬁ% ag% desth/’éd in ]paqialgttee n’p a“}yrm(:lples of Modern
Heterocyclic Chemistry” (W.A. Benjamin, New York, 1968), particularly Chapters 1, 3, 4, 6,
7, and 9; “The Chemistry of Heterocyclic 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. Chem. Soc. (1960) 82:5566.

Examples of heterocycles include by way of example and not limitation pyridyl,
dihydroypyridyl, tetrahydropyridyl (piperidyl), thiazolyl, tetrahydrothiophenyl, sulfur
oxidized tetrahydrothiophenyl, pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl,
tetrazolyl, benzofuranyl, thianaphthalenyl, indolyl, indolenyl, quinolinyl, isoquinolinyl,
benzimidazolyl, piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl, pyrrolinyl,
tetrahydrofuranyl, bis-tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahydropyranyl,
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of a ThioFab with a biotin-Ilinker reagent provides a
bi oti nyl at ed Thi oFab by whi ch t hepresence and

WO RSPt y of the engi neered cysteine resi du€Chip2¢i8/080102

detected and neasured. Reaction of a ThioFab with a
mul ti functional |inker rea?ent provides a ThioFab with
tegrahydequioplanl zeterlydrikeauigeiia il fesphibdrofune e, edfydedsoquinolinyl,

AW dr. Ri Yol h l. i an.
o Sl O S AR 2 e P B ey,
pyahplFabbazufrasn) digaheny], Maathexaphaabyathtyh@dBpyrrolyl, isothiazolyl,
.described here may be applied generallg@to the . .
o £ e P InPEHEZY b By | ofo il Y IpdldiiBdoly kit -rdiaelyl. purinyl.
ORDR R AR IBT B RS IR L YR ARRNIEPLIAN. Qhngtiny
pandaphdodeturbryglyheadppbly b @-taobdlvel, phmjangatdioyl, afridodyhgryrimidinyl,
hi ol -reactive re nts in which the reactive gro

oheipi FSF el S L TR Ehinr bl it 418 hedgar g g Fomany
RBhdafVl i8I A8, in@da B Rar pdrR dMdin A2Bn G0 Ripe@BtHy®Nndoliny],
?par?ﬁ%rl kbugﬁéﬁ%f 26%33 Nb?gcu[agygﬁgges_n ngggok 8? neonny
ispindoliad cernudidghydsnemtiolRed eavaedli ddnd mbaabgiaziyl, deutispxazolyl,

Pr obe Inc,; ,Brinkley, 1992 Bi oconjugate Chem 3:2;
Oﬁﬁgﬁﬁﬁ?eﬂﬁﬁﬁ?ﬂﬂB%?ﬁ%&¥8%@ﬁive Label ling: A Practica

Appr caddcy ACladeisGntlugss satk@ndaunARanged(r M Aving 3 to 7 carbon

Bi oconjugate Chem 1:2; Hermanson, G in Bioconjugate
atpgBlif B dECcydo9sy IatheshpalPpsgs a bayislepiMgancyphc carbocycles have 3
40-. 3:671).. [ r ' nt .
e s B dbyg dBRalhs PLoLEERYS SRR RN REpe 710 12 rng
atoirkee.§ | amahesCad abioyclo MdRNS .68 ,[5.8] ch @tsiy sftgmagen br f®fing atoms

an i magi ng or radi ot herapeutic netal, a peptidyl or .
arﬁqj}g_e%éb@ PWFIOI (a8 Pr B0 lfatleny i}*dﬁm%pé%s’ of gpongcyclic carbocycles include

h&Rb C-IH%%’ETW&' BESNY. S XRYI PUSclbBANE.-Shy®] 1-cyclopent-3-
C%ﬁﬁgéﬁﬁy ene |yégﬁ? %ﬁﬁeﬁéﬁgge?ﬁat fngzctg a tﬁP?U cyelopent=2
emdngyolvbntyl, bydnidxheendatgtiptieal-enpk HdyplophtBianyl, cycloheptyl, and
gﬂenb; Uses of cysteine engin eered anti-TLNB2
Cantge 6d!es Cysteine engineered anti-TENB2 anti bodi es,
and genjougatRsrstddarfeh allle EcRPIHS endd dihef APEWriGla I ADC such as
and/ or dlgggostlc agents. The preSent invention
Lf Yirthien ep pdiwicdes damtibbeaprofshypiovehtd hgrugmanagenae linked to an
treating or, ameliorati one or.nore synptons .
B3] Y ol tehanl® e Bl e R RS residues.

particul ar, the present invention prqvides nethods of

preventi ng, ing, treating, or anmeliorating one or
noreA?quC) sociated with a cell proliferative
di softer,”s RANERD)—eVY,~—§Vapi gn cancer

uterine cancer, ﬁancreatic cancer,

breast cancer. The present invention

still furthe ppbvides nmet hods for di/agnosi ng, a TENB2

rel ated di sorder or predisposition to develoglng such

a di sailteiatiasFyehlla asStreefee dsit ioderivee fitohf palk@mnido-caproyl (MC)

antj bodi es, and antigen-binding fragnments of
wherein I({)’q is -(CH>)s-: 9 9 g

Ty

An illustrative Stretcher unit of Formula I1, and is derived from maleimido-propanoyl

cervical ca
| ung cancer

MC

(MP) wherein R' is -(CH»),-:
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anti bodies, that preferentially bind cell-associated
TENB2 pol ypepti des. Anot her enbodi nent of the %resent
‘VOFHW@ﬁ?ﬁ%n is directed to the use of a cystei RET/US2008/080102
engi neered anti-THNB2 anti body for the preparation of
a nmedi canent useful in the treatnent of a condition
which is re@ponsivepto a TENB2 rel ated
di sagy der. CYSTEI NE NEERED ANTI - TENB2 ANTI BODY DRUG
ect of the invention is an
g conjugagﬁﬁconpound conprising a cysteine
engi neered\anti - TENB2”anti body (Ab), and an auristatin
drug noi etyO(D) wherein the qyptei ne engi neered
antibody is attached through one or nore free cystein
ani nincalodrddusyitiee Siretklar undioé Fgrmpuly 1k wheyeing e it drplatiHeO)-CHz -
Eavi g Formula | : Ab-(L-D)p | where pis 1, 2, 3, or
ang.'\md wherein the cysteine engineered antibody is
prepared byya process conprising replacing one or nore
am no aci d//resi dues of a parent ti-TENB2 anti body by

one free t el ' s. Figure 5 shows
enb nts“B?eEygfeine eﬁbine ed anti-TENB2 anti body
drug conjugates (ADC) where an Auristatin drug noiety

Is attachegyto an engi neered cysteine group in: the
l'ight chain (LG ADC); the heavy chain (HC ADC); and
t he FeothegllosirafiFe Strao®)r. unfotfdiotingla lhuharstaess of
cgfteine £ngi neer ed anti-TE@?Z tbbodg dgyg

(oM U BYRECT e Hefde—G Hpr bheig [ df ek 3P9E°aY §Br 't her apeut i ¢

i ndex), inproved PK paraneters, the anti body

i ntefchain gisul fid® bonds are retai ned whi che,may
stabéliz e conju te/ﬁﬂgﬂpélain its active Binding
confermati onN"t hé~Sitda$ of ~drug Tonj u@ati oy are

def i ned, t he prepqhation of cysteine epgi neered
anti body dr

5ﬁ conj ugates from conjugati on of cysteine,
engi neer ed ti bodies to drug-Ilinker reagents resMPES
in a nore honogeneous product. Drug noietyes
Auristatin drug noieties of the anti body-§rug

conj Wg; —of il 720 O) dwydqb statins,
auristatins\{(US"5635483; US 5780588; US 5767237; US
612443 1), and anal ogs and derivatives thePeoff.

Dol astatins and auristatins have been shown to

i nt enhélestwiivhSnitchotwiul e odynlari loshergm® mdﬁgﬂy)sf s,

[\j_/

and nucl e and cel lul ar division (Wyke et al (2001)
Antimcro Agents and Chenwt her. 45(12):3580-3584)
and ti cer (U 56nai§9) and antifunga
activit (Pdf%??”éf\ﬁfﬁ?iﬁgg) Antimcrob. Agents
Chenot her. H 0

In another embodiment, the Stretcher unit is linked to the cysteine engineered anti-
TENB?2 antibody via a disulfide bond between the engineered cysteine sulfur atom of the
antibody and a sulfur atom of the Stretcher unit. A representative Stretcher unit of this
embodiment is depicted by Formula IV, wherein R'7. Ab-, -W-, -Y-, -D, w and y are as

defined above.

Ab——S%S*‘RW-—-C(O)—*—WW—*Yy——D >
P v

In yet another embodiment, the reactive group of the Stretcher contains a thiol-
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42:2961-2965). Various forns of a dolastatin or
auristatin drug noiety may be covalently attached to

WORR04’RI80dy t hrough the N (amino) term nus ofCIAES2¢98/080102

(carboxyl) term nus of the peptidic drug noiety (WO
02/088172; Doronina et al (2003) Nature Biotechnol ogy.
re® 17 Yurievisnat @ouprthaimen soen ebord Withedsy capissg thighplsn antibody.

.1458- 1465 Ex i stati i S . ..
T S AP AR ..
halRL&Y, GtV @Rt rPuch Ak S6dcasMetd Rierd\D- 2RO DS Loslerd,;

Sentéer et al, Proceedings of the Anerican Association
pehitluGanbeny! Resmsatcthfluoyophems! exters. Anbydrades Nigithelflogges, sulfonyl
resented March .28 ,.2004, t sl ch
B R S e
erSiHdih 8ftYire FOPRIR] BY YolhsSY @tV wheroi -8t {-es\b-naV ud¥-, -D, w and
MVAE, and MVAF. The auristatin drug noiety (D) of the
y aintab Boleheddbage:conj ugat es (ADC) of Formula | incl ude
t he nmononet hyl auristatin drug noi eti es MVAE and MVAF.
The N-term nus he_ MVA __ MVAF dpug ngiaty is
(:ovaf\gﬁt_l‘:?EI t@(gﬁ&g{r&?a a&@&k%o gyenglﬁnéer ed
cystei ne of \t he anti body. O her exenplary aurPstatin v,
drug noieties include nononet hyl val i ne conpounds
havi ng pheny/ al ani ne carboxy nodifications at the
G t eppinug @fcidiRHpeEpepiO FstyatinDdriug noi ety
(WO 2007/ 00 84%) and m)nom(at ﬂ?l‘sg{'i neeconpo nBS havi ng
phenyl al ani ne si dechain nodifications at the Vb

C-term nus of the pentapeptide aur] Séati n dr.u r¥oi et\y1
(VO Izngheoseb@t}mewﬁ}eclaﬂﬂewapsé?s_taid&é-%%%@aé irPg?j or covalent
atgdg@égg)%{&%‘ P8 Rk %{H%:nﬁgie%yth]}%lsgw DR RER LhBreishal linker moiety

WO Or nore no “aci and/ or peptide
tofahagiemtys(SuSechl (peqi)iRieodgandsk dbulidienl Sinepastad ctfeoy 12:2213-2215;

Seretot 3bh Bt e C B R EiRd 116 R Tl g 42002) Tetwanearon
L%%H‘ﬂﬁl J57-PR0f S DLAG i L9R s ARAHERAE (F¥ 8% ritfASS drfig to antibody,

nown in‘the field of peptide chem stry. Linkers |
.4 Léadkrer Whichlis niated Unihe'poteney b1 thaldD@re dhys.avkeiepcrggine engineered

I et | Si l. : d '
R LB PSP R S a0) RN ames mor v
at{dahé/@m&}é?fedg@@gﬁmm@, a linker is specified as L. A

"Linker" (L) is a bifunctional or nmultifunctional
moi efpiwhiaéhusian be used to |ink one or nore Drug

T 1 SRR el A AL it s, e
prd&dni bRy gy gibe@ni Algad else rARG)oiety (D) of the cysteine engineered antibody-
drug conjugate (ADC) of the invention.

-W,~ is a dipeptide, tripeptide, tetrapeptide, pentapeptide, hexapeptide, heptapeptide,
octapeptide, nonapeptide, decapeptide, undecapeptide or dodecapeptide unit. Amino acid
residues which comprise the Amino Acid unit include those occurring naturally, as well as
minor amino acids and non-naturally occurring amino acid analogs, such as citrulline. Each

-W- unit independently has the formula denoted below in the square brackets, and w is an

integer ranging from 0 to 12:
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can be conveniently prepared using a Linker having
reactive functionality for binding to the EXU% and to
WOH®/ 8% body. A cysteine thiol of a cystei nePCT/US2008/080102
engi neered anti body (Ab) can forma bond with an
el ectrophilic functional group of a linker reagent, a
i ety orodruglinker internediate. In one aspect,

an anti body. The cysteine thiol of
eactive with an electrophilic group
on a Litnkerand rmse a coval ent bond to a Linker.
Useful electrophilic groups include, but are not

|'n1®§§mh@%gﬁﬁb@h@kﬂQn&ﬁ?lh@bﬁ@@ﬁﬁ@ﬂh@@sﬁb@d@ﬁtmnmd p-

Li nkers i ncludé a dival ent radical such as

halriogbeivgl, - CRHORE Y ICEHBIDET he(@hSa P bhe-CHrbi B\ HosCHaEROM. -

of X

e e il e R e
K&LK&UﬂWDUQE(QCHi)NPMXﬂDhY@HH@NHImﬁNﬁmﬁﬂEaﬁtﬁbhbmh)

acid ester am des includi ng succ
(Girooithan e, 61 oy 0o B C e S B\ ot B B -

n | e N h lme cn
Cﬁ/(gltigdnlt @)lmg'{ RGeS ?S’KEG%“‘%&?’& S. %@ﬁ}{;’tmw th 4. bﬂlﬁ&y thyl-, phenyl,
qekﬁmkyophlllc functional groups such as nale|n1de or

a- hal o carbonyl, according to the conjugation prthod
at page 766 of Klussnan et al (2004),

Cheni stry : 765- 773, s-8bcor di ng t
of Ex%* l e he Iinker be conposed
nmor e ki nKer Conponéyt s, nplary“%k

i ncl ude 6-mal ei m docaproyl ("M"), nale|n1dopropanoyl
("MP"), valinecitrulline ("val-cit" or "Vc"),

al ani ne- phepyl al ani ne ("al a- phe" or "af ')

pam noben3 , N-succi nimayl

4- (2-Pyr i 6 ) 3 'SPP") , & Ns i ni dyl
4- (NFmal ei m donet hyl ) cydl ohexane-1 Carboxyf at e
("SMCC), N Succinimdyl €4-iodo-acetyl) am nobenzoate
("SI AB"), ethyleneoxy = CH2O- as one or nore
repeating units ("EO' or "PEO'). Additional I|inker
conponents are known in the art and sone are descri bed

herein. In one hodi t, |} r L of DC has_t he

formul a: @ yv\hgéneﬁhzml s %4 St ISQEHA @

coval est | ached to a cyst&ine t hi ol of /he :
ais 0or 1, each -W is indeqfndently

E that is reactive to a nucleophilic

antib (A
an Amino Acid unit;

When R' is other than hydrogen, the carbon atom to which R' is attached is chiral.
Each carbon atom to which R'? is attached is independently in the (S) or (R) configuration,
or a racemic mixture. Amino acid units may thus be enantiomerically pure, racemic, or
diastereomeric.

Exemplary —W,~ Amino Acid units include a dipeptide, a tripeptide, a tetrapeptide
or a pentapeptide. Exemplary dipeptides include: valine-citrulline (vc or val-cit), alanine-
phenylalanine (af or ala-phe). Exemplary tripeptides include: glycine-valine-citrulline (gly-

al-cit) and glycine-glycine-glycine (gly-gly-gly). Amino acid residues which comprise an
amino acid linker component include those occurring naturally, as well as minor amino acids

and non-naturally occurring amino acid analogs, such as citrulline.
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w is independently an integer ranging fromO to 12;

-Y- is a Spacer unit covalently attached to the dru
WOREPY249and vy is 0, 1 or 2. Stretcher unit Th&CT/US2008/080102

Stretcher unit (-A-), when present, is capable of

l'inking an antibody unit to an amno acid unit (-W).

I n tHicsA\megakdd anit am b@@dﬁ}fﬂ(ﬁl\b@“%ﬁ%ﬂgd iy @ac @y 80§ Frymes,

thiol group that f l;
mfltm%lg Pg‘ﬁ%}g asg%gteglproéea%% :pg rape rng 16%1)?%r)r QR Bne
L@Jd%fiﬁ & [Iar’éﬂinte@dhﬁ‘ vivenipuh @cléeﬁ;@ I‘M) p@&tcﬁsa Iaﬁ% ((ﬂl?p iActied ablyi linker

or mul as

and I'l1, wherein Ab
compenentasardest dasismedbes eptimed Rithel §elsctmlvafpém/YPl§&F egﬁvage bya
paétﬁcq?qterelgyr%%r(e% eCé% tu%?orca%&f%(?eﬁé’&% ai\%) c(a@éb%ﬂ . Cand D, ora
plhdasin GBoteaebocycl yl ), (C3 C8 carbocyclyl)-(CH 2)r, C3 C

het er ocyclyl, (CH2)r-(C 3-C8 heterocyclyl), -(C 3-C8
het eYR3ESEUN ) - (CH 2)r , -(CH 2)rC(O NRb(CH2)r- , -(CH

2&2@3@0&%‘?’%@8&@ i 5 g o

toltRQlif CRACIHZONmMIng A—c(cGhﬂlt is present (w=1- 12) Alternately, the
2CH2Q) r O) NRb CH2CH20) r - (t
Spapey) yngyle @F@%&l umt\}m@eé)rpg rrllcgetpq wl@n ]@%Ag}l{{(g/f\md unit is absent.

Hpchﬁ{%ir u 1?1 alQ)el%% dhc %ﬁgllﬁmb@ th eﬂl@i‘ﬁg%'ﬂﬁllny waBn bHheBEAmino Acid

rom ene’i ncl ude I val ent arommatic
umyﬁfddnawtdjmnumladncmlscmto\fv 6=20. Spadsonnist vaef ter gwddltﬁypes self-

gt Syt o ST Peer i bt BT au BT g in which par
oMBlofdthd S LR Qi rehBEisORufid dethevsidg ﬁﬁ&fﬁzb@l@i@l@@uage particularly

substituted benzene, napht hal ene, racene
erbiyphen pif an dmaing Heid umefromethe ra@t@kgmily;drug ﬁ@upgatﬁ: Aethgdaug moicty-

e BT R ST RGPl 2 e
uliREL 98V Shutic RBIaCAlc 68 HMlh&e@elllasE&tlz&@d-@ﬁfth Btmos-aihldassociated
1 to 3 heteroatons selected fromN, O P, and S. A

pliotsagy @@wn@hqg)ye-g@soglamm@ty@qeea ggf\qm@gglgmp%—l);ug pﬁ)gety or a glycine-
D§ o m e%lfeéz Oag Flcavedﬁfrg /ng r%}% c]ml% Qhr?ielpe&xﬁfng éff&i’e‘m hgdrolysm

rom or a piIcyc avli

re38idnl thiges At evishih éhett@rggt @EH bmnwag oinsglacide-Drtig rrﬁnety bond and
het eroatons selected fromN, O P, and S), for

likseatingl the Dausi cycl o [4,5], [5,5], [5,6], or [6, 6]
S y StEMno 14@?%@58&1)&%&1 are a%eéﬁﬁ)bpﬁgylc@rﬂoﬁwg(}tﬁlﬂ) W8Pwhose

; rinciples o érn Het erocyclic Chem str
pmemmne Bexmgoam subs fiewedYoitlk Q@@M@m (basr-ﬁﬂﬁul %kyly%ﬂealgyl)
Fbterocycllc

%ﬂﬁﬁ 7, and 9; he Chem.str [y 0
e O Veetiad mhis %ﬂ%@?rgﬁﬂ%‘ng (98h W T ey & Sons,
EW 11{ 8crnl§%_ 61:!5/9051%Jdgn91ﬁ§§§95%n sl NiRAbLKGH SBhceYah®s,) 4@: -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 -W~ 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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and J . Am Chem Soc. (1960) 82:5566. Exanpl es of
het er ocycl es include by way of exanple and not

WO 2458 on pyri dyl, di hydroypyridyl, tetrahy&CagipRoagppo102
(pi peridyl), thlazolyl, tetrahydrothlophenyl sul fur
oxi di zed tetrahydrothi ophenyl, pyrimdinyl, furanyl,

thlenygi pyrronI Qpyrazol yl \ i mdazolyl, tetrazolyl.

benzof ranzV t hi hthaleny , indolyl, indol enyl,
{?;1 Q¥ 2|n1dazolyl
pi peri |nyI 4- plperldo §i, rrolidinyl,

qui Ny

2-pyrro |donyl pyrrolin{ e rahydrofuranyl

bi s- tetrahydrofuranyl tetrahydropyranyl

bi s- \bleiréxat@dr-opﬁgaﬁiw —De(@,a&hwlkyiq,uhaiogcrmymnro or -Cyano; m is an

tetrahydr?|30@ |nq{ g drqu|noI|nyI

INSEEIIRYERS QBT ndd r%e% triazinyl,
6H- | @ Perall| AL cﬁ%bl@Mﬁlmo@é’f‘nx@"s’pﬁoe% iAce, hiu@él*erh)dt limited to, aromatic
thienyl, thiranthrenyl, pyranyl, |sobenzofuranyl

cmmoomm arx akcmcmyzilly qmménrotwahmm% grogn-sysiiras @rgninoimidazol-5-

|azoI i,SO ol raz ri dabin
mpﬁ?} dgmzﬁ} veé I_SI@I %&i (}%9)@0@ doly Ch%lregfg gz o?%|7 heterocyclic PAB
arfk Ry b QOGS/@QS GUQB'OD" QJetaZglﬁeromﬂEI(W@ 2007My11968), and ortho or para-
napht hyri di nyl , U|noxaI|Q% qui nazol i ny

anginabotzy hag¢tals pSengee ¥l be us ﬂ@é\dtﬁfb@i@ wchl%ta}nbla%oa@y}lde bond
h)ﬁﬁ%gég,?sﬁl?lg%{ %ub?thl antant, qu e 5 o%\ﬁ{yrlc@éfd IO odrigues et

C n az n e not hi azi'n ,
alf(vooess @]ﬂxﬁhlst@mmwg&@ mA), app&ﬂﬁht@ﬁ&ﬂ%tﬁut@hbmyﬂ@{ﬂll 11 and

dazol i di nyl dazol i |
bllp%%lgiﬂo?i Irryiscnsyypqcpvlé?ag?%%t al e/ 1950y rﬁ\?{c? {Vg ?’éﬂﬂ Digp15) and 2-
ar Hl' #/p‘%ﬂ%ﬂl)lc ARr gL Q\YJnsbc azal K@%?b ;Org. Chem. 55:5867).

I'azo enzi soxazol y oxi ndo
E b@nmomzohmnmqonmmdng gatgs mhm]lalc s@asthmtgyl@l g]ycglp(ﬁﬁpgsbury et al (1984)

et 2 saturaten o cal v e (e Pl B Toc.
a bi py&lll ary%@@r)’tﬁlﬂsq X3y Q@@%ﬁl&ﬁteﬁfb\!/q Fodmbifas &-King

at ons, nore typically ring atons.
Bi cy Ilb carbocycles have 7 to 12 ring atons, e.g.

arra ge blcyclo [4,5], [5,5], [5,6] or [6,6]
system ri at ons arranged as a bicyclo
[5,6] or [® . g%fﬁf anpl es of nonocyclic

dellcy

car bocycles inclu cl opropyl, cl obut yl

cycl opentyl, 1 cyclgbent-l-enyl g%yclopent 2-enyl,

| -cycl opent - 3- enyI ycl ohexyl 1 cycl ohex- I -enyl,

| - cyeglof Cﬁ %yclohex-S-en , cycl oheptyl, and
cycl ooct yl . It |s to be understood fromall the

exenpl ary enbodi nents of Farnmula | ADC such as HV,

t hat sewinCihe(@ NUEFH6ﬂ©fe§ expressly, from1 to 4
drug’noieties are linked td an antifdbdy ( p 1-4),

dependi 9 on the nunber of engi neered cysteine

reS|Eﬁ%§¥~ﬁ%m¥¥§ustratlve Formula Il Stretcher unit is

d‘(:-‘r ' Mleé:hofl f? R bR dankeAR e bd Migndwiie tgienidRer for Covaent
attachmcnt oi more than one drug moicty 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). 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. Exemplary
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An illustrative Stretcher unit of Formula Il, and is

derived from mal ei m do- propanoyl (MP) wherei n R17 is
WO20¢¥459242- - Another illustrative Stretcher uniPCTg{S2008/080102

Formula Il wherein R7is -(CHCHO -CHandr is 2 :

en%h@g:rgegﬁs <I|:f| gl%&thrpgtc{e}/lg@ lrzl}e e her]N%] I&Zté,;égﬁlg% gu)l@g&ly elc;resol and
2 5?-111%11{(11 M&ﬁﬂ)‘ o d%qdm{%&} “unfts iRz Wﬁ&?'sﬁﬁ@l)et MWR003) J.

trative Stretcher unit of For
Athbil. OBl 86 1E217(56£§ 176801 Shamis et Al 280t hamees rfblsa. hoat 126:1726-
the Stretcher unit is lin t C i ne
17éﬂ1g4\ﬁléeﬁ1éh<?£9f) Anggrryshiel, ’?tb’[jér 2\/4]‘294 ‘M‘?Pgm fi de bond
bet VYE %ﬁ ¢ ERSoSRRLD %‘?&r ﬁgac&ylﬁﬁtei's @Q)réﬂéh@dlblséiyﬁmngndﬁ}e)styrene
ant i y and a sulfur atom of the Stretcher unit.
(B8 p sintiatanbe uStd @tiptreponatsi andaelepssiBUlERS SR R ARVIRS & the structure:
depicted by Forrmula IV, wherein R7 . Ab-, -W, -Y-,
-D, wand y are as defined above.|In yet anot her
enbodi ment, the reactive grogp,abC} he-5t net cher
contains/a thiolreacti fundtional _group\that can
forma bpnd with a f i ne thjol of Jan anti body.
Exanpb af —WWy-oNH-€act | un 'g@ 5 -gpoyips i ncl ude,
but are Rot limted =/ mal ei m dé,  a- hal/oacet yl ,
activated esters such as succinim de esterk,

4-ni trophenyl esters pent af | uor ophenyl|. ester.s, .
t et r“é’lﬁllﬁwr%peh%ﬁ‘ifﬁmé‘@é%yl S?ﬂ%wpﬁlg%i Aé%%’ gﬂ{“g F Lo
@‘4/6495]‘% d%l'&rgf)‘ﬂ&% Pﬁx}{@a@t@&n@ﬂgt g 04 it pRy a4PeI) BSherein Q is -
epr esentati ve units of this enbodi nent are
Cd@@BR&EGOHleKthl)ashameandm\mor whiarasinhis-qr1imteger rapeing from 0-4; n
-D, w and f}/ % defi ned above; Ab
‘*§ - 16(“653 NH‘-”%F{?L‘?“E:’(“@) 0 y- D Va In anot her

embogdi i fhey dnhtRdk rhé]K?f)ft'}ﬁBYohﬁu i 1danelbdt diog ypieghte rksepounds
for coval ent attachnment of nore than one dru noi et

incudodigHa aMI6H aX B H tvgl-citnuXd 11 (HE vadreal). andmidéhd éfta_l/0¥ BAB):
an anti body (Sun et al (2002) Bi oorganic di ci nal
Chemistry Letters 12:2213-2215; Sun ¢t al (2003) O
Bi oorganic & Medicinal Chemistry 11:1761- 8, NKi

(2002) Tetrahedron Letters 43: ~19%0)) ndritic 0
i nkers can |raj:rease the nolar ratio of (ﬂTugOt

ant i body, | oadi ngp whigh is related to th

pot ency of hﬂw ere a cysteine Hngeer ed

ant i BodySAeaXs onl'y one rldagtive cysteine thilol group,

a nultitude @f drug noietieS wpay be O~ "NH,
XIlla XIIb
@)
¢3!
Ab—S N g
O H O -~
IO
HN

G~ 'NH, Xllle
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attached through a dendritic linker. Am no acid unit

The i nker may conprise am no acid residues. The Am no
WOREWSEHPt (- W), when present, |inks the ant PEEAP2¢0EH$0102

to the drug noiety (D) of the cysteine engi neered

anti bodydrug conjugate (ADC) of the invention. -Ww is

a di peptide, tripeptide, tetrapeptiiﬁi\ ent apept i de,

hexapepti de, Oheptape t oGt apep onapepti de,
decapept | undeca p capept| e unit.

Am ng,_aet |se the Am/no Acid unit
i ncl ude t @Be occurrlﬂg @a Iy as weld _as m nor

am no acids and non- naturally occurring anf no acid
anal ogs, such as citrul HNne. Each -W unit

I ndependently has the f@%ﬁuha denot ed bel o 'ﬁ t he
square brackets, and wis arn i nt eger ranglﬁ%ﬁ ?on10 to

ﬁ&e L fR1dr cﬂ%@iaﬁa&% ofTBE P¥mulh SOBBBYY- drugS@ka g\ate,
sec uty enzyl, phydroxybenzyl, -CH2OH,
awﬁkﬂﬁ&ﬁﬁikﬂe)HVh@CENHQ - CH2COOH, - CHQCHQCONIIZ

- CH2Cl I 2 (CH2) NHC( NH) NH2, - (CH2) 3NH2, -
(CH2) I N - (CH2) 4NI | C( =NH) NH2,

- (CH2) 4N (cnlz) NHCOCII 3, -(Cl12) tNHC 10.

- (CH 2) X—GBCH2) 4NI | CONH2, - CH2CH2CH( Ol I) CH

2N p i dyl met h k 3-pyridyl nct hyl -
4- pyr|dyl | -, phen cyc exyI When R, 19 is
ot her than hydrogen t e carb %ton1to which R 19 is
attached is chiral. Each carRon atomto which R19 is
attached is/indgpendentdy in the (S) or (R
configuratifon, gr a raé mc mixture. Amino acid units
fgtiovreri&at-Py pure, racemic, or

di astereoneni c. Exenplary - Amino Acid units
include a dipeptide, a tripept?de, a teXl¥peptide or a
pent apepti de. Exenpl ary di peptides i ncl ude:
val i ne-cit/rul I'ine (vc or val-cit),

al anippeps Q anime (af or al a-phe). Exenplary
trlpeptld |nclud pglycine val i ne- cithgbline
(glyval - cit) and glycine-glycine-glyci

(gly-gly- Ami no acid residues which conprise an
am no aci nker conpone incl ude those occurring

, wel | am no aci ds and

non- nat ur IIyNoé)d:u w Tﬂa aci d anal ogs, such as

[ i d uni{ can be enzynmatically

cl eaved b or nore enzyn¥s, including a
t unor - associ ated protease, to Piberate tXi&dDrug noiety
(-D), which in one enbodinent is protonatcd in vivo

upon rel eage W? E{ov' abrug (D). Amino acid |inker
Ab—S—tCH,C—N C—+D

P XIVe

where X 1s:
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conmponents can be designed and optimzed in their
selectivity for enzymatic cleavage by a 5 particul ar

WOSHIIRREY for exanple, a tunor-associated prof€ddES2008/080102

cathepsin B, C and D, or a plasm n protease. Spacer
unit The Spacer unit (-Yy-), when present (y =1 or

2), links 1 N0 Aci it (- Ww drug noi ety
(D) whieh: no ,Aci d P i s pres(«g C‘?%@ﬁ“—- 1-12).
Alternately,the o Spacer unit |inks the Stretcher
unit to the Drugynoiety when the Aming Acid unit is
absent. 1 Spacer unit al so |inks Ahe<dr ug noiety to
t he artithady Anit— WhdRMBoth t he Am\no Acid unit and
Stretcher tmni't ar cRabsent (w y 0). Spacer units are

of two general types: selfinmolative and non
sel f-immolative. A non self-imolative Spacer unit is

one in sh(Gfait—or all of the Spéjcer unit renmains
boun f Drug noi ety aftefHohedvalye(Ciparticul arly
S enzy , of an Amno Acid unit fremthe

anti body-drug conjugate or the Drug noietyli nker. \Wen
an ADE contai ning a glycine-glycine Spacer unit or a

al yC| Spacer unit undergoes enzymatic cleavage via a
t unor - eI oci at eoB pr ot ease, a

cancerN I - gssoci a%emi—mr@l;nease or a

| ynphocyt soci at ed prot ease a glycine-glycine-Drug

e 1‘\{filﬁrko‘ﬁ(1.\‘(’:l(le€:*{?‘6 %P}%ﬁ urg%‘n |%)earrl1 en?qhygr]:)lr%nl éboA

r eac]tn' BB iHeRKBBoBhREE aWiklkHr Rad !ﬂﬁ:abﬂﬁegﬁhct@(ﬁiaﬂ grovpeahtingas a
the gl ycine-Drug noi ety bond and |iberating the Dru

nyaleophidic leaeupetibiodireastive to-apn eleqtepphilic group present on an antltgody Useful

elggll:olt"pg:hgﬁbg}?g& LQ%I?%HP&?IEUEO%Y mQFé &Hltl Wl;]et nom%%dﬁg eeﬁ%%h%%g and ketone

catbdifl grouBs. (1@e-Heg:rédiklof a nuchapidye groupmitarlonlm‘r cat y@aoyith an
and mis an integer ranging fromO0-4, 5 Exenp %é(
clegtsmbiliverioep o amandindy end I Fatal e be&&?e%\n qaippdy gty Usetul

n@clunah%;? o% lﬁ@eyon al mbrg i¥clude, Wl Qre[nol \ifffited t6 \@'hragdte oximleNamino,

nol et I'i nker or an
hypiravndg @dosamivdrbetont h hycﬁpaoe L‘dl‘bﬂX}tlaﬂCSdrbiB]ﬂ'lUdl(aylﬁ@) Theaoglectrophilic

a harrraceutlcally acceptable.salt or. sol vat er eof .
SIApp ePﬁlaeP\mdy proyd s&[?cc RRISP GO S PRER IR, ela{{‘ Ve

Spac ?1{_?1&[1 gyt mert?k@?ﬁtﬂ’(ersgan he tp%p@ﬂ% whadingBeptiddbond between

is a i nked W- "via the an no
twii ¢rrrogreRnEho mxdst atdder RABdy frogpentanJudopantide dandfi ae depyepared, for

e%aﬁ@_lgﬁ\éﬁgggﬁﬁ réhb g@tllggpléc arsgliﬁg%és( ]E}(I}%LOWEE re{echgoc%u YRhd Y{h libke (1965)
“Tie Pt d@d KydlumeQ; pF76 83 6ahkatdemic PRas)0dEdh is Wil k@ovar in the field of

-cyano; mis an
peptide chemistry. Linker intermediates may be assembled with any combination or

sequence of reactions including Spacer, Stretcher, and Amino Acid units. The Spacer,
Stretcher, and Amino Acid units may employ reactive functional groups which are
electrophilic, nucleophilic, or free radical in nature. Reactive functional groups include, but
are not limited to carboxyls, hydroxyls, para-nitrophenylcarbonate, isothiocyanate, and
leaving groups, such as O-mesyl, O-tosyl, -Cl, -Br, -I; or maleimide.

In another embodiment, the Linker may be substituted with groups which modulated
solubility or reactivity. For example, a charged substituent such as sulfonate (-SO37) or

ammonium, may increase water solubility of the reagent and facilitate the coupling reaction
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i nteger ranging fromO0-4; and p ranges from1 to 4 .
Q her exanpl es of self-i mml ative spacers include, but
WOP¥/43834° i mited to, aromatic conpounds that RCE/US2008/080102

el ectronically simlar to the PAB group such as
2-am noi m dazol -5- nethanol derivatives (Hay et i
of(hwmar Bigpat githMedantiGhdyror thetdrug QoEp3 Py fa%léﬁfér%%wpﬂleg reaction

T T T A L
de}?%gq?o% tﬁé‘ MBS 8 Getehflloyeade pgpaythat WAL on upon

bond ydrol ysis, such as substituted and
uns&@&ﬁLﬁﬂ&Eﬂ_4 anlnobutyrlc aci d am des (Rodrlgues et

CubSePL s oMbl ky S GUaPRIAEA neRRGBIA Bty of bifunctiona

lmﬁé’lsﬂeﬁg'éﬁts(sﬁt:@ EYN esfucahm(u&l@l?? X2«1}yymdﬁdﬁ}mo) ﬂm@mna@d&PD%) succinimidyl-
5815) and 2- am nophenyl

d
4- @\b‘n@k@m@me&ylﬁpycé@g@)@- J-car%@& atc |5 %gg\ﬂqane aT),

Lmn oq*}}n dN 439 ﬁét% Badipidlid@e €ICI), active esters
b‘%‘ﬂb“ i 9@“9‘% gﬁ’ﬁg@%k%gs ury et ¢ 153 1984) J .
(sidhs d@hemnnﬁayﬂsﬂi&é’r)atea,raéd@lyécs (ewzhml égtataﬁ ehyde) bis-azido compounds
self-lmmlatlves cer sef.ul

(suhae & (@ridodenspy }gg%n @ﬂ?lg@e his & 4263)171 E?%u délgg%/{%ﬁ)}} as bis-(p-
diéy'on[ﬂﬁlxca_‘lg' I%b@ %} r@nc?(@nkoc@@ﬂzﬁéi‘ {suéh hd tokRRs 2JeRdiisocyanate), and
er e

ano [in may be a dendritic type
bis-berkerfluoane c«zmable’mib (a&ha@hrﬁe@ﬂu@fo ~horden AR 78R dr ug

moi ety th h a branchin if >

moi etli? WBL%%QQH&“BBH?%%B p( %g%&@l olcr)liﬁ%ﬁgé%‘%ms BMPLO.
BI?%%B%MLEA (MBR BBNS, %/e@agm ll\ZEéﬁzmwzmslmslﬂ?iAeslgs SMPB,

I OOr ganl C I Cl ha em str
S0 NS kel RS TRORYE N Rl oy 5. Aor S & &%JSMCC and
bod fih@ling bis-

s e RGBS iem Ry AL R4 YRR DL BLES ah i bis
maletmla@éeéggﬁarl? ngm B\IBEB M BME], @Mﬁég BM(IPEiOOj, agd BMPEO),

a nmultitude o ru noi eti es tac {
whishdrd conamereiskisavaiEsbln by, y@ﬁﬁ%‘@w &3 g é’n@h]gd’g 117 Rockford.
Hd%gﬂﬁ U(i | Bglﬁ'g{ll%ltn:%lﬁ]gl)réé Ents al low the attachment of the thiol group of a

idr oxyne cresol and
cydtedn Berfotricsfcdyaati boxd/ymetdﬂnio)l%onﬂaamrm duge mmlﬁtﬁe}rabgln pt knkepgytermediate,

mig%ﬁég%gggrlggggllrg%ﬂ%% t%gﬁ F’L%iﬁ%m g{f)ups Eﬁ%hge@neﬁg fide, which are

ﬁ &loiderd RORBHd oGherabel, or linker
rc?&fv Vég@ Mgl%f%%gﬁ%%g 1Icn ogrlle e(l;_\n‘oodl rre}ﬁ?g@%mﬁle Sp
N}g‘)de pyridyl

intitivkdias: mclbdamccihe@j:tm@(sﬂgrdmﬁ%@ﬂﬁ‘?l yigy hipaidenc gy
whi ch .can be us ncor porat e and release nultiple

digpligs, ‘S(Pfé(é?fﬁ"g at“ﬁésoélf“?ﬁ%atnur e conprl sing a

2 (4 am nobenzyl | Q)ene) pr opane |, 3-diol dendrinmer unit
\ )/ﬁ
O
BM(PEO), BM(PEOQO),4

Useful linker reagents can also be obtained via other commercial sources, such as
Molecular Biosciences Inc.(Boulder, CO), or synthesized in accordance with procedures
described in Toki et al (2002) J. Org. Chem. 67:1866-1872; Walker, M.A. (1995) J. Org.
Chem. 60:5352-5355; Frisch et al (1996) Bioconjugate Chem. 7:180-186: US 6214345, WO
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2004/ 043493; de Goot et al (2003) Angew. Chen1 I nt.

Ed. 42:4490-4494), wherein Qis - i o C-Calk
WO200%0p2#g al kyl ), - hal ogen -nitro or -cyanoPC US§00§W30102
integer ranging from0-4; nis 0 or 1: and p ranges

ranging from1l to 4. Exe y_enbodi nent s _of R
O FGHERIP U 23R8 LB o B0 S B deS PG and WO
O%& *%S(NC), Xillb (val-cit), Xillc (Mcval-cit), and

116" (Mc-val -cit-PAB): XI 1 1d Qther exenplary

enbogltrareiisofotbrihiie (Fo) et be introdndddiody: dinker ompagattee following

conpounds |nclude Xl Va-e; where Xis:Y is: where Ris
lipksgeqsesiiemithyh Wdﬁr%ﬂuqc?%ﬁ%mmoafhaldhmits 1to 12. In

anot heipy enbodi nent, a i nker has a reactive functiona

group ich has a nucl hilic group that is reactive

h upfpresent on an anti body.
LBef é@??g'%¢b ggb oups on an anti body i ncl ude,
but ar not I|n1ted to,// al dehyde and ket one car bonyl
groups O The heteroatonpof a nucleophlllc group of a
Li nk o Cc n an
R g L AR R I R (RO TV
Usef ul Chucl eophilic groups &4 a linker include, but
are n [ d to, hydrazi dg-oxine, am no,
hydrazi e~§gﬁ§>s t@@;gﬁﬁ, hydrazi ne carboxyl ate,
and | hy e el ect hilic group on an
anti bo provi des a conveni t site for attachnent to
a Linker. Typically, peptide-type Linkers can be
pr epahed nhy af oftedengargipepdinde3;bond bet ween two or nore

am no acids and/or peptide fragnents. Such peptide
bondg can be orepa' d, r exanple, according to the

i qui Lhesi s od (E. Schroder and K. Lbke
(196 fdhe X des'O Nol une 1, pp 76-136, Academ c
Pres bCh I's well kn in the field of peptide

chem stry. Linker i nt eltredi at es may be assenbled with
any conbi nation or sequence of re@ctions including

Spacer, Stret and Am no Acid Wnits. The Spacer,
Stre®©cher __an 0 Acid unitg
funcgi::igb ouﬁt/&hrﬁﬁ\afg\gfect
h
I

y énpl oy reactive
ilic,

nucl ic, of'free radical in fature. Reactive

functi groups include, but are not limted to

car boxyl sp hydroxyl s, para-nitrophenyl&arbonate,

anat e, andDIeaV|ng groups such 0- mesyl

-G, | ; deO-tm anot kel ’
|nkéP may be sub titut Wi th gr oups
whi chiYnodul at ed~sol ubility or reactividy. For exanple

a ché?ged sub%§ituent such as sul fonate (-SO3 ) or

Stretcher units of can be introduced into a Linker by reacting the following

bifunctional reagents with the N-terminus of an Amino Acid unit:
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amoni um may increase water solubility of the reagent
and facilitate the coupling reactionof the |inker

WO 28%5%4%°wi t h t he anti body or the drug noi ety PCEUS2008/080102
facilitate the coupling reaction of Ab-L
(anti body-1linker internediate) with D, or
(drug li nker ®nterned|ate) w th @4b, pendlnngn

clirou errpl q> e pare t
g‘%?} tes of th QTEBOC@’ n aurlsta ﬁ
eOnade u3|ng varlety of bifunctional I|inker

reagents suchQas N-succi ni m dyl - 3- ( 2> yrldyldlthlo)
propi onate (SPDP), succinimdyl- 4-(N naleimdonethyl)
cyc hohexage- 1xar boxyl ate (SMCC), i@ nothiol ane (1T),

ncti onal vat| /knLdeesﬁe% uch as
PH?T“BEOpNﬁiLate HCl ctive est @ such as

dlsu00|n|n1dyl suber at e), aldehydes (sych as

gl ut ar al dehyd&, bis-azi do conmpounds (sUch as bis

(p hexanedi am ne), bis-di azoni um
der?@gg?ggg ?ét%h as bi s- (pdi azoni unbenzoyl) -

et h)ﬂtﬁmﬁt almsnﬁ)iormhla sarcylacm ht em o@smdhn@sd I olkerelereacting the

di i socyan ve f nds
ol HEE SebierRs B TS SR Sk SRR
ti body drug~conj ugates nay also be prepared with
i mker reagengs: B EQ, GBS, HBVS, Q
BAP SIA SIAB NPB SIVPH,

sul f o- , sul

’ Sukf ”W&E?\//\W/
sul f o- Sl AB, sulfo- NCC and sul f o- SNPB and SVSB

5 (succini m dyl - (4- V|nylsulfone)benzoate) and |nclu8|ng
bi smal ei m de reagents: DTME, BMB, BNMDB, BIVH, BNDE
BM PEO) 3, and BM PEO, 4, which are comrerm al

avai |l abl e fronw"erce Blotechnology I nc. Box

117 ckf g 5, USA. Bis-nal e nl feagent s
%ﬁﬁ?ﬁ chné%t of /t he t HasNj+Bu a cy ei ne

englneered antlbody a thiol- contalnlng rug iety,

| abel, or linker int@rnediate, in a sequential or
concyf e%&kp haLl‘Pl@ it PR \fay B b 9@3611;)@’[@@ %k@@%hg&%ﬁ havmg a
mal ei'm are reac ive with hi ol group
maleahiek Sercehgi mﬂex;mﬂa—a%mcbmdglylcedbmgoy’rdPéBy sel molatwp Spacer has
i nker internediate include iodoacetam de,
10 thgsBRgdCet ami de, vinyl pyridine, disulfide, pyridyl
di sul fide, isocyanate, and isotdi ocyanate. BM PEO) 3
BM PEO) 4 Useful Iinker r-.-@npé can al so be obtai ned

vi a ot her GQTer C al ces QUCH &S Nblecular

Bi osci'shcgs Inﬁﬁul de or gsi zed in
accordance\w tH dures descrlbeo in Tok| et a
(2002mod—N O €he 67: 1866-1872; Wal ker, MA.
(1995) J H 0. Chem 60:5352-5355; Frisch et a
(1996) Bi oconjugate m 7:180-186; US 6214345;
W002/ 088172; US 2003 130189; US2003096743; WO

03/ 026577; WO 03/04358%? and WO

An exemplary phe-lys(Mtr, mono-4-methoxytrityl) dipeptide linker reagent having a
maleimide Stretcher unit and a PAB self-immolative Spacer unit can be prepared according

to Dubowchik, et al. (1997) Tetrahedron Letters, 38:5257-60, and has the structure:
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04/ 032828. Stretchers of formula (Ilia) can be
introduced into a Linker by reacting the follow n

WO BR24Peagent s with the N-termnus of an AmPﬁg/%g?‘)é/‘)s“lOZ

unit: where n is an integer ranging from1-10 and T is
-H or -SG3Na; where n is an integer ranging from O-3;
Stretcher units of cansbe i oduced into a Linker by

reacting the fol | owon functi onal reagents with the

A

N-ter m nus{of lan
Stretcher i f

cid unit:where Xis Br or |
mul a can al so be introduced in

fo

to

An

a Llﬁk’@rﬁm ract. ng the follow ng bifunctional

reagents with’the term nus of an Amino Acid unit:
exenpl ary val i ne-ci [l1ine (val-cit or vc) dipeptide
i nker r eagent havi ng g-nmaleiind de Stretcher and a

par a- am nobenzyl car banoyl (PAB) self-inmmolative Spacgr
has & he atnudt aree A exertplary ife- Ilyg(Myrt ¢ T m tates 1
mono- 4- met hoxytrityl) dipeptide |inker reagent having .~
a mal ei nide Stretcher unit and a PAB elwmlatl e [

\
Spacoer unit can be prepared accordl gg Dubowc hi
Jals (1997) Ira ed onO e Nhas -
\PheNSI/r\LLGTU{ gdrun ﬁwgﬁ CHH
od i at e sHi Cv-Hal ci t PNHON

MC- val - ci t - PAB- E MC- MVAE MC- MMAF Exenpl ary

anti body-drug conjygate conpounds of the invention

i ncl ude: Lb- MC- vcy PAB- MVAF Ab- MC- ve- PAB- MVAE Ab- MC- MVAE
Ab- MC- MVAF where Vel His valine: Gt is citrulline; p
is 1, 2. 3, or 4; and Ab is a cysteine engi nggred ;
anti-TENB2 anti body. Preparation of cystei neq\q Evialcre P4
engi neered anti-TENB2 anti body-drug conjugates The ADC

of Formula I may be preparedo se‘v T?:re

/errypj oyi ng or\ganl c

£ U -

x/N\V/&/\ o
‘\\NH
) O™ N,
MC-val-cit-PAB-MMAE
O s
7 Q 4O H QM
\’KNMNJ\‘(N”“\/KN’YHT*NW ’ Nj/,\[ S
9] 0 A 0.0 O. (I) ‘\/
MC-MMAE
//O o Ty O B § H
N\/N\/\A)\N ;N”",)LN \qN """ (N N
J o LT e ST L T
~ 70" OH
MC-MMAF

10

Exemplary antibody-drug conjugate compounds of the invention include:
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chem stry reactions, conditions, and reagents known to
those skilled in the art, |ncIud|ng (1) reaction of a

WOIYBSPHE group of a oystel ne engi neered anti B&EE{USAPUS(H80102

a linker reagent, to form antibody-Iinker internediate

Ab-L, via a coval ent bond, followed by reactlon wi th
AxB tivated drug noiety DOa d 2Pr aM| cﬁ m

nu h|||o group of a N W ! N
rea nker 'i &t dlé’bé3 Lo\ BH -

covakpnt bond foIIoMed by reaction with a cysteine P
group of a cysteine engi neered anti body. Conj

met hods (1) and (2) may be enployed with a vﬁ&ggﬁgv%FABIw}mAF
cystei ne engi neered anti bodi es, drug noi eti es, and

| inkers to prepare the antr rug\conju tes of
A¥Brimul @ 1. Anti body cy jﬁéf%mfi QH
nu qﬁﬁ%%Lgyﬁgd capa P t gr r ncav

electa-6phi | i'c groups on |nker read enfs an
drug<1|nker internediates including: (i) active esters

such as NHS esters, HCBt esters, hal of or mat es\p-#tdvc-PAB-MMAE
acid halides; (ii) alkyl and benzyl halides, such as

hal oacet am des; (iii) aldehydes, ketones, carboxyl,

| ei m de groups; and (iv) disulfides, including

squld su bf t xchange. Nucl hilic
group drug Nin Iu e, bu e [notl | ted
to: i \/\ﬁror)kﬁydroxy[, azi >

hydr azOne, t hi oseni cafb ﬁ&zrnegcagbo yl

and aryl hydrazi de groups capable of reactlng to form
coval ent bonds with el ectrophilic groups on linker
noi eties and |inker reagents. Cysteine engineered Ab-MC-MMAE
anti bodi es may be nmade reactive for conjugation with

| i nker reagents by treatnent with a reduci ng agent

ue as T (d eIand s reagent, dithiothreitol) or

{is(z carh@xy hyl ) ghosphine rachl rrde

TCE
@t%%ww"n oINS, 3
Vent ur Beverly I'lo reoXi dat on |
reform nterchain and |n rachain dlsulfpde T ov

(Exanmpl e 2). For exanple, full length, cysteine

engi neer ed nonocl onal anti bodi es (Thi oMabs) expressgg¢AC4%NL4p
in CHO cells are reduced with about a 50 fold excess _

of TEER MO idvhins: et isduwQlinkop iseldics, aiss uhd iAdes bepssine engineered
in cysteine adducts which may form between the newy
wmhﬂbg@ﬁ@@dbedsteune resi dues and the cysteine present

in the culture nedia. The reduced ThioMab is diluted

and bf égﬁqoﬁ) @ @s‘t—glﬂ_g AR i esd HANTER B2 Qi $08iud Wonjugates

uted wih PBS containing 0.3M
s od| Uhe oI @6 Bemu smay ibd@rdpartdsbywereral watstsapinplobig organic

bet ween cyst ei ne res|dues e en n nt
c]gﬁrnlﬁtrﬂrqda%@qs( %“611 ilgkorgv to 15 g?%feg&g‘%t 1r%clud1ng (1)

GBS S 9Y§E t&ﬁ& sEattibeal Yuith a linker reagent, to form
rcd1 iﬂd('r oasco&%l% g.%l %i englLMs an effective oxidant

atttbodgdistkabinicsmet iate zi\hﬂr, amrramvahansbqnfd dallowed by reaction with an

activated drug moiety D; and (2) reaction of a nucleophilic group of a drug moiety with a

p

linker reagent, to form drug-linker intermediate D-L, via a covalent bond, followed by
reaction with a cysteine group of a cysteine engineered antibody. Conjugation methods (1)
and (2) may be employed with a variety of cysteine engineered antibodies, drug moieties,
and linkers to prepare the antibody-drug conjugates of Formula 1.

Antibody cysteine thiol groups are nucleophilic and capable of reacting to form
68
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groups of the cysteine engi neered anti body after
reductive cl eavage of the cysteine adducts. Q her

WORRMIA4E, i.e. oxidizing agents, and oxi di zi R§T/US2008/080102

condltlons whi ch are known in the art may be used.
Anbient air oxidation is also effective. This mld
copderitibahds el tatomnlicgropps oF hekdr ieagaeh and deieslinier Hé%rmedlates
[ ntI wi.t h hi gh res i, 0l
e e B L

(11?89&1%6%581 %alﬁ&ﬂsdsﬁﬁ%ﬁﬁ@oﬁﬁeteﬂﬁﬂdk I(iiiy &Efehydﬁsekdmwsataeboxyl and
AB- MVAE, relative to_ antjbod (ab
mat cmddcegr@ess an@[lai flipel fides. irahpding YA deel1deystia F‘Hgde exchange.

N‘r?gﬂij’ﬂaggkcsof%l\g%sopg cgru{g g)(oun&rlg ?r?cﬁud%nﬁut 58 nSt e ©F arﬁﬁf%ulthl(ﬁ Mhydroxyl,

nmpe ct conjugatlon and

hybifiz et @mEMERr2#4Q 1}a6§dm13'£bl8'2mwﬁydbmﬂ}£madg)wmq: ugétaaflhydrazxde
The conjugation m xture was red 3 d | oaded

rew Cépfﬁ’ll%@lf TCATBBR ferHPoTRs %O%M%S?%f PR lgnker
m%eg% 1{3&& ﬂeQ i erdredi at e and other inpurities. Figure

feral process to prepare a cysteine
engi @b%&’ﬁﬁfbr%m’tdehﬂdmubmpesemsg te hiradmroelive tuiconjngatfay with linker

regiysbeb nia g e aaaces st 1y BT beCUEEn EhER digthreitod
or_llhr@lﬁogHQQ G2 S DB pIRIbINAC AGHd RBAJS YR bne | 13w medl. @wchem

ese cystel ne adducts, depicted as a circle in the
Velwﬁp”/ba&(y Sﬁhc@wamu(dselﬁt\)erhynm}g trlloved byysexigaiondg u%féﬁn interchain

Gy RSBEE o S PISLD8, STAUOSETEE, SOhGRE PR SEEL AN oo

nﬂ’)\ﬁ(‘}cﬁbn\éﬂﬁﬂt%&e‘s T EbShdE ek d 1InC(EH©QBﬂ§areaE<Bmed w1th about a 50 fold
reductively cleaved to give a reduced form of

exaegsiad d@ERMor A hrs-:\@;lj%& ‘hfoagdnre disg{feds head q-@-:cp'stevﬁeadducts which may
fo}:rgg)%ézﬁ:haltﬁ] r(lj I Ir(gcﬁlagci) %f‘cn?celt g‘@ﬁ@ﬁ o thgg AL ﬁfe@ﬁlt in the culture

ar & r f'or me oxi'dat | on
m6@Adirhé eiscod ThiobRpRedileud Euai Baddd-Ado }hTra@)&)mume iy d;() mM sodium

nb
aq%ﬁpé%?ltéj %é g%%&gg gg%\g@égallrgt 1-3&? ggfgﬁ”ﬁ;g‘}@g%{%:) léulfa de bonds were
1005@9 Sirlr%pdb% Jf 8L b RAGERESnP n GE ggreh{ N8 with dilute (200 nM)

ormthe antibody conjugates of the
aquavedoipper. SuTibe: (Umb@b}hansrommreg@emm overafghtl Adamesrdly,

[ines result tern
dt‘é\b{é{q\%g‘é)ﬂéla d@f,iéf)tl I?}(/émjhl% cgy gwoo g(} %C'%/tﬁl%lhs%qﬂ%mtrao}%anlq disulfide
gIBH% d &18d o JhipMaRSH @Y & 1i@BL LW tludiRe cleadietdfaR @l%d:me adducts.
xi daf i'on procedures as described in Exanple 2 t

O[d‘reo deidents 6acbkierhigshisband THéigmeTiendlmbs veieh %F§é<@0YV6 in the art

B%Pg%hd}r\é\hlegtaﬁgO%g%?é(?ncﬁs égsglc ‘eC \Qg ﬁ"}ﬁ gltll(axbeﬁtlglrrlégﬁdatlon step

fo%@xg ieehgd dantidedyidéy \G@lﬂhi@@&k&hfy&&ﬁtprm\/@ hloal\thlol groups of the
decreased heterogeneity relative to_antibody

nedjingetiesd py_rSétpm endidygs. r 4B ERRP SN 3 3 Tl i h g linker
1%(&%{5%&&1?'82% -Vwﬂ&qf—wa%z rél?éé\%g}éﬁggp%dfﬁg%t:ﬁ%a% fAf excess relative to
névilyeh®RAicad eysteine residues) was added, mixed, and let stand for about an hour at
room temperature to effect conjugation and form the TMEFF2#19 anti-TENB2 antibody-
drug conjugate. The conjugation mixture was gel filtered and loaded and eluted through a
HiTrap S column to remove excess drug-linker intermediate and other impurities.

Figure 6 shows the general process to prepare a cysteine engineered antibody

expressed from cell culture for conjugation. When the cell culture media contains cysteine,

disulfide adducts can form between the newly introduced cysteine amino acid and cysteine
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Met hods of screening Yet another enbodinent of the
present invention is directed to a nethod of

WOV ng t he presence of a TENB2 pol ypept P§E/[SA00§/080102

sanpl e suspected of containing the TENB2 polypeptide,
wherein the nmethod conprises exposing the s
fmcny stediand hesmyhyeércetdldaeit. depiepg@Ezsgritickogyhe W@W
j,ugat e ther
e

coBfightneer@ian dxddﬁEﬂNB;i’reamﬁabﬂ)yDﬁlxbng Mtharatmb@lﬂlyerdrau[gdlsulﬁde bonds,
conjugate thereof, to the TENBZ ol ypeptid
arg etV Yt enver! o Bive agPsen dympe! aaﬁﬂkﬂdwlﬁbfeggcmg agents such as
I(l(‘lp[gj f}‘rflet e?cl%&{h@&lﬁ %81?&‘:1%‘[\%@ réé Ged ENBLANP PéSYdﬁ%QEﬂed@fohﬁed under
e may contain cells
patti Ioﬁﬂﬂculmy chglittan eath mbt@)ﬂfsmsbém/émr@kp@wm @s’@ixb@nt oxygen.

e S S S B TS e

reh u%ﬁ &Qfh 1j &EF g&gs bpdrtu finfet ﬁ%’m@@ﬁhc@@& fdi’ﬂl&hb ¥ntit®dy conjugates of
etecta ached to a solid support, or

tht heehtidee. llmtitlhmabseemm@hswémm@ﬁmtah@ el blérastresuivia sKicaly

is dir a net hod o | Rog t e

co e L 5F RO TR SRGrel ot AR R o (e dnp EERAClee e
ple AR AR dNSosPart Bhted MRl Be RAMPIdNSINAGedtisaion Iﬁectddﬁres as described in
obtalned fromthe mammal MAth a c%stelne engi neer ed

Exeamtyile 2 TCENBﬁu@mnCaﬁg@yl hig¥labst | hy@@h} ml\'ﬂ@)s@gh}lqgs 4¢ gonjugate with
that b t
melgragt rovg e SAMERE B FITEARS LRERUELEERS, £

cyst &hdl?s@ﬁﬁ%ﬁ&z@tﬁeﬁﬁlg&&bted‘ﬁﬁhﬁ@dﬁﬁﬂ@ bomjyxgate treaanomstxhaw decreased
drug conjugate thereof, and the TENB2 g Y, n
httradeney ey e oG eRelHE CHE VB REPEAY OY YUEBHpY EiRrghain or

m&)%la? i YI?IdQE 1 &6 RESSERE Cofifioioh Y HRAdard AT WRITH@io] reactive
RO naree

e cystel ne en ered anti - TENB2
magmmhﬁdymnﬁ&hantlbody drug conjugate thereof, is
detectably | abel ed, attached to a solid support, or

t he ILE dVagd/or the test sanple of tissue cells is

obt L di vi dual suspected of having a
CaNCYLOMR Y @Pl‘bodllrr[&n‘t/bff the pEBbht iRv@libh &4 @itdotsl t@&&ﬁ@tﬁod of
One enbodi ment of resent invention is direct

dacmsthadhd Db b tm X e oot B o FTEPIE SHPeE RAPT Comtaining the

E%ﬁ)&rﬂo g)ép@%% E[}Efzcnﬁ cgtgc e??memf{\{kﬁ Qﬂ)&uggt he %{lBEQO a cysteine

crfigicReEmed] RNBD - CGEENBE/ antithody drgr cca:n‘ltgatnaﬁyrcdf wignt binds to the
conj ugate thereof, to the TENB2 ptide ca
fiEL et artcmct@rrawa Pitirging’ Bty aRpFESarAG £k N2

NB € Iy
dr%tﬁ') %yogtagﬁlr)](g@e#]rug%}fn gzg@ &g trgtﬁ@ C[) ! %3@%}5&%189 itPthe sample,
Wg%lﬁﬁtga?&séﬁt&rcé(sﬁch bmdmlges IENBBV@ of Ypeptscue QfahcsE NB2 polypeptide
eath of th I
in the sample. Op%oga(alyl, tk?exsgirne es rlngg Cgrt]tgm-rc%hlngﬁgil ¥rpaypoe GRcer cells)

suspected of expressing the TENB2 polypeptide. The cysteine engineered anti-TENB2

ab (left) in

antibody, or antibody drug conjugate thereof, employed in the method may optionally be
detectably labeled, attached to a solid support, or the like.

Another embodiment of the present invention is directed to a method of diagnosing
the presence of a tumor in a mammal, wherein the method comprises (a) contacting a test
sample comprising tissue cells obtained from the mammal with a cysteine engineered anti-

TENB? antibody, or antibody drug conjugate thereof, that binds to a TENB2 polypeptide
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Generally, the cytotoxic or cytostatic activity of an
anti body-drug conjugate (ADC) is neasured by: exposin
WORHIMAIPI48Nn cel | s expressing TENB2 pol ypept i de PCE/USERE8{040102

a cell culture nmedium culturing the cells for a
period from about 6 hours to about 5 days;

. : and i TENB2
antréiaslercictige gl forovatisi dliaopmplgxrheav searihe 8Y i@ e, s pgergdgnti-
cel roliferation o ’ dJi ide in the test sample,
oo Bt a0t i Du AR ek e AT p il e et somp
WiRE3n der fomasicalfla ddnigeengidieaivedf the stabbyobxpnes gn ghe mammal.
ortion of the TENB2 pol ypeptide on its cell .surface.
Ol NSy a5yl S GUPS opfey e el g e
thgr)e(?fr %Sd%tezﬁ%gzlagaka pa%%&ﬂe@%o GRGR4 E‘@ﬂ))ort Gethl 1iRaSHE/dr fhe test sample of
VI'tr o0 assays are used to neasure viabilit
tisby @il festatihanjromeytiotdioidual sugpectriidofi hadingta encgpus tumor.
apoptosi s (caspase activation) of the LDC of the

i nvention. Pharpacokinetics - Serum cl earance and

st a_ﬂﬂ#&—“kﬁ@é@%@%ﬂ CepRIIOg i< ' of the anti- TENB2

ant i Hodyn B9 e QT MIRESt ifveMiinPisWagci@i @ ¥ aethdayfor inhibiting the

measuring the serumconcentrations of antibody and of.
grdwtgofconglubateapastasa HNBA gy peRitdcavBa§Usthp S0 TISes

i nt o Spragye-Paw ey .rats. Concentrali 10dd tibody drug
et o 58 0 ey s e R D" LR iy or anibody drue
coleRtcQkéieo did e WENEB TRals pRide whlises athilELibSAf thearowted the cell

ant1- MMAE for the capture and bioﬁiqxtated TEsz‘ : . d
expxrespiag ded TIONBE. ddasehh m\raE@B)a cgpeer cell an inding of the Cysteine engineere

reptavi g disbup | ?EI(\IHBP | tid s death of the
oGP ERL PYh T2 A0 BREP S SRR e co
cctlaRGRREIATHICONSNBA psbpuptideer e measured with an ELI SA
that used TENB2 ECD for capt.ure. and

as t HEGebo e EREi BEHPSaHH A fgsogf‘?%'gg@%dﬂy‘g‘%hgﬁgﬂﬁgate (ADC) s
m%kgdﬁgﬁ%&ﬂg &%}hangﬁwlsvuixmsﬁﬁg mlywﬂdu ganexd: in a cell

e assays have lowerlimts o f quantitation _of
cdlfurdmaditini; lcultiniie te wilhi fonmpdiibdtiopmbsft @ hows to Fpput 5 days; and

serum concentratjpn-tine data fr e 1 : .
et e g SR PR R RSP PGP B35 dpeoce: s
’I'Eﬂ@litpoI%efﬁ&é—@iﬁ@{sirﬁ%ﬂ\;mm it@Ror QMG (D-d RCB-derived cell line

constants (Model 8, nNonlin Fro v .5.0. 1, Phar?
cI@onquordabistab]y Mtpuers ainorteresd, the AN r ¥paptige saHe 8l

L. ased. 5 t he,.pr adi i nat-e; . .

OB RRgP S Dy O SRR P B0 RLAys aodesse v
censhiddGh ento &sayadrt atddap ricrsupniatality (prod feecandartytoxicity, and

parameters, as well as inspection of residual.plots
inblet uwserl 2opBlFéeRsan asH Wy 8HhEHARM it PSP e

dat ap elll'rﬁldalcgl i &'@JS R TRLYea PR PREPEBEIRN,S conpr i sed the
zer o- associated with the
al phahandpbstion phias esti- Haspzatibedl ydrugaehjegaees in vivo was analyzed by

m cro-rate constants .(al pha _and be The .fol.l o ng. .
RLGLREE ﬁ‘ﬁt‘@gfﬁ@“ﬁ‘_‘%@ig‘és E@@&g“&?ﬁ & S RIS A pingle
i&&%@%&ﬁsg%gu%k@&té’\é BRI GOREE Dbt @nen W atibody-drug
weil ghte y the reciprocal of the predicted .
cogngeacy reatingat sgsianedyEroxyc Jrug st gheasuyrdwyith an ELISA that used anti-
MMAE for the capture and biotinylated TENB2 extra-cellular domain (ECD) and
streptavidin-horseradish peroxidase (HRP) for detection. Total TMEFF2#19 and

ThioTMEFF2#19 concentrations in serum were measured with an ELISA that used TENB2

Ié I‘?E}CC

ECD for capture and anti-human-Fc HRP as the secondary antibody. This assay measured

any anti-TENB2 antibody, both with and without conjugated MMAE. The assays have lower
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m nimzation algorithmwas used. The foll ow ng PK
paraneters were reported: AUCON F, CL, C nmax, MRT. tm

WOR20094052589h - \x and Vss . Results of 28-day PCT/US2008/080102

phar macoki neti cs analyses in rats are shown in Figure
15. Rats 5 were dosed with 5 ng/ kg body i thio
nmm@lzrzt#mnguwﬁ\m&zng{m%WﬁﬁPkﬁnwﬁﬁﬁt@@m@b?mﬁ{w serum

coﬁcecrnltll 1&5%% rd%asfr%%g%‘lﬂl lglgf \?gs ﬁ%l}@eg‘uﬁﬂg %%wojeog%ldftmeﬁt model

ours
willays btht; atpud asbtngderRoisendtioneand thycrofratei coesthnts (Made! 8, WinNonlin
T e e e 1 e
or?t% g@%}iacé%#lh%tec QRN&LE 8ot RriiRf ﬂr@@'&n&h @nd E@I@Eﬁb@@oﬂiﬁkﬁiciem of

or o conparlson W th hi o TMEFF
valﬁHMGOWMAE)aerdiSMOmC@xY pirayehe as m Hleb inppeftiopypd resichal plots

engl ered. an ENB2 antib dru n
bcé\y%ﬂ %raeql an Weglgt?ﬁé;opg%tr ? (?%j tlpmgtc%gx 3 % nonDmeg%] PK parameters
cdﬁ%%k@the-%@?ﬁ it Ynt@rfcelﬁg)@\%§ B) AyRsiatgiat e tH@)alﬁHa&’&ﬂ et phases,
femal e Sprague-Dawl ey rats and cynonpl gus nonkeys

revwetchvcﬂheina tlﬁmuamiats absdpieEphansp det). oiﬁh%fpélow v@ﬂ%}mg options

wgrB élé?cs ,‘}‘Iiuuglneg n(ng n V\\/G{I:‘lé de rmligrcgeﬁﬁ%y?gﬁgghr?hlto [.@Rations were
wPidh@asl @lﬁcsrcé@ﬁ[ddm)tcthe mcﬁﬁcﬁéﬂ a@ndeienieh ol egyd ( 1ai?rd Nelder-Mead

hi st op athologl the toxicity of ADC may be observed,
mch@r/ab%ﬁhg@é m yﬁ%juwéaédﬁé%ﬁ o e RSP TBURETHEE egoried: AUConr,

v 1t no target-dependant effects
ngggaﬁégﬂ ﬁfgg%“' gepeﬁdent toxicities were observed

at d@@mhhaf2&&@pﬁmﬁdmt&en@ﬁ£nnagﬁmmsnwsaesh®wn01Emunakl Rats

t dels METHODS OF T
wiF (ol BHESSnt Kt PUSI BT Fia TUCE Ea 15 k- T RGTare ke
T W&%@@JVCCWMXH rRatd AP nfr BB o1 R8NH RY5 hifk@BE 8IS, 6 hours, 24

t unor conpr|S|ng cells that express aTENB2
hqpos, ypépt 3,die 8, Whébel h anh @8 ey hatkrclopipgi Jeese linearity of kinetics was

RS OO TR 12,0 USROS LGV o g 5 e
d(?s@tdblg(?ﬂyc HEL TR RRAEHARY Roh N@1cQb reflddtihe Pirétisied Gath heS mg/kg for
pol ypeptide, thereby resulting in the effective

thwrap@umﬁmhmf@ﬂﬁﬁﬁﬁ#NbV(}W@ﬂﬁanr Anot her enbodi nent
of t e presen invention is directed to a nethod for
treagg%éLgpg%ﬁéventing a cell proliferative disorder
assoth@foritividfyatiheeednepeeiar-abNB2 acibeagérlig conjugates was

expression or activity of a TENB2 olyp pt.i de,
evRitarRsid R @B rpvte 9 Fg LatRPd %XWQ%@“&‘BO%‘: Subeety P%Aﬁzje‘ﬂds

m%suiy&la g éﬁgﬁ}@p%gﬁ%&eﬁg g&%‘ghé’ © .MM Mt SnE¥8IRE Bonkeys with the

rneer
ADC dnd subsequent inspection and analysis of the effects on various organs. Based on

gross observations (body weights), clinical pathology parameters (serum chemistry and
hematology) and histopathology, the toxicity of ADC may be observed, characterized, and
measured. It was found that at equivalent dose levels, no target-dependant effects appeared.
Target-independent toxicities were observed at doe that exceeded the efficacious doses in

animal tumor models

METHODS OF TREATMENT
Another embodiment of the present invention is directed to a method of

therapeutically treating a mammal having a cancerous tumor comprising cells that express a
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anti body, or antibody drug conjugate thereof. An
exenplary cell proliferative disorder is cancer.
WOpRPPdseINe treat ment or prevention of the cel PCT/US2008/080102
proliferative disorder may be a result of direct
killing or growth inhibition of cells that express a
THERBRo ot stveprhersinghe methadicogomises akninisiering|tp thgagpmal a

otentjati activity of : : | de, ML
oBGRTHE HGRE o o R PR AR g oD
cdfusdicGRA: S0 Blaebinde teot TEXES2 pulopdpeide ahtiobly manltingfin theeffective

present invention is directed to a nethod of binding a
thefgpesiciwabiRyit AEBYdEMERt | - TENB2 anti body, or anti body

drug ' -thereof, Lo a t0af foeSHeHhoa for treati

TER DR g oy S BT mod o vt o
preanitiag hicoly pevlfeklive tiatrdexpsessied wath BHNB2, pofygapincesed,

with said cysteine. i neered anti-TENB2 anti body,. or .
SRR 8 ARG Lan] 5A¢ O REREGF e md QoI Tegninlering to a

| | %0 BB RGnRfunt HEa W&l Bifyineered anti-TENB2

Su\éﬁ?&?ﬁe@%gﬁg{lﬁ%ﬁ@%%%z Iz}mt i body, (;lrr'1 ant%oé %};%urglg ) ) )
argibn{ly _@aaﬂtih_zddg_rcbmg gortjegas@ihdrePENBR cponplaspedl durohfedative disorder is
o P PR D SE SRS LB B LRl e may bea st
it kiP@yor %?Bwﬁ{‘ihhm%h Sirdeds aangygalse TieBeeblypeide or by

| abel ed with a nol ecule or conpound that is useful .foL i
argagini gt the ekl cenveth optetiating activity ef § Tt palHpsRG de Math the cysteine

| ocat i.on .ang anount of bi pdi of - I ne
e uanGer R’ anbloLRg ALEIR e g

conj vgainetHechemeodimehoot fhe pestitt.in@nkien iedibedidmentrsetbdd of binding a

the present invention are directed tq the use OL a 1 th
cysiesnceingEcarsgintiet B A aniibopneaniiboiy B, cogrugatsthpefy to a cell that
QMG COPE: 361, Q0 cOftadi Il that
o T2 SR PRED | S ROFRB T} 88 cPhafting s cc) tha
e@ﬁ@gm}s’t‘l‘m Bdgloggieptde withaaidanseine @ngmfmml antofl ENB2) antipedy. or

t herapeutic. treatnent or preyention. of a ce L ,
PR RIS B Rt BP S B BiHe Che {ppinding of the

Hoid HOPENNE) AhfisGdyedr 4RibddiMaiAbnfite thereof, to said

C)|R E [ %ﬂ%egyet%%hgp%}ﬁ%qgfl aygalncelr cglalL,Qi mﬁjel%gien %rﬁg_ o
THNGRtolygfepSdd shdcaloeng bilding thergbetivears t Ini pefsaed embodiments, the

B M N BRSPS Lol B e
WA ARG EENg of i JdiNB2h RS YRentthdgualitdively midsteuaditatively

engi neered anti- TENB2 anti body, or antibody drug )
dgomjinigattee tokatiaoind/qriarey obhindige mil ferrystere enginecred anti-TENB2
o R P R RS e b I RE t hecancer cel 1.

wher elner th@oginetdoiahe plegert aneatiot elel ditestellndilizi Usedf a cysteine

Anot her enbodi nent. of the present inventi

crgipselcmtt b N PREPHBR P! EHASp atits taVYEps Peisof g thy preparation of a
m%?ﬁ?xéglélﬂis?f#mlt ¢ g%%{ S{rllt?c Er%%wg{ngcyeﬁdg?a}g%&ftﬁ@ﬁQC&iéﬂw alc@ncer or
tupairent (iiatlicngerepectif@)maft oa piENBo ol y@dpirplisrativkh eiserder.

the Another embodiment of the present invention is directed to a method for inhibiting
the growth of a cancer cell, wherein the growth of said cancer cell is at least in part
dependent upon the growth potentiating effect(s) of a TENB2 polypeptide, wherein the
method comprises contacting the TENB2 polypeptide with a cysteine engineered anti-
TENB?2 antibody, or antibody drug conjugate thereof, thereby antagonizing the growth-

potentiating activity of the TENB2 polypeptide and, in turn, inhibiting the growth of the
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nﬁthod conprises admnistering to the mammal a
therapeutically effective anbunt of an anti-THNB2
WOHYBPHE engi neered anti body, or antibody dr §§T/US2008/080102

conjugate thereof, that binds to the THNB2

pol ypeptide, thereby antagonizing the growh
carfeot @TME ivatichy tl&ﬁgrowﬂtgﬂbﬂf cagedcelENBRIpEdy pept | de and

resulting i .he effective.th td:

t ho hvtir bR BG s YERBEL ' Fb ey Rl
thcg@aélsxm&%amga RR%orTi8 6 QEMhBE!, ehtrcactklgubath cphitopmsr isfat least in

ma frenbrane TENB2 proteins that ar egsed .i.nt .
patt kiepe@éltrrtameh thel growih patentiating cffpenof o %ﬂ\{ﬁejt W@YPQPUHQ’ wherein the
rovi des. met hods_ for i ATAATaY AT AYe ¥
e L R L
an@VIAIN 8N GRIMEEEn gucRtd dntiBodanbi badiods dramnednpagiye thereof, that binds to

ragments and conjugates. Lntipody-dyug conjugat. L
DGR op e SSEY S iy BB PO B P LRy of e
[ﬁﬂgi o&ggegaltiﬁg g rc'esglrting IS Ofcd@fcsiiveihBrapS Al Bt en 128 thdymor.

the  bverexpression of a TENB2 tumor antigen. Exenplary
condiktiaanisodies, yftexipriolgireetsatidendisstss degreofirpeqenye extracellular

ppas Ao e e S FR el RS Ul it RLRR fothE BRF&EHular uid

e ani na

'n{léﬁ%%ﬁgﬁ‘ Rk bl RRS Gk RRBAYStHS ABtcbEoif, widrering esd ecatiment of

unor - beari ng I gher primates and hunan clinjcal .
m&l[hgnahc&ies sTiak ag bieastcahcer apdbvariy doBcay &sing ﬁ%a&t@oaﬁ’l ibady
the efficacy of an ADC in conbinations with known
fragmsniiedi ORI UG nens, such as radiati on and/ or

chempi iR ud BRh MR ATTOWT thhprinh @napeot may dndset to treat
cytotoxic agents. GEneralléh the disease or .di sorde
varoubdistasenoretisirders, hy sapeE7eEbRiewy BN g’ﬁ%ﬁ fe}? 2 tumor
_cancer.. anpl es.. of S . ) i . .
o REF e AL Ay SRR et Rl ot
RSt eRBingSAsa@0Bancend | eukenia or | ynphoid

mal i gnanci es. More ti

'no oA D erniongecbar e G TR Tiifs EREEA] Based

ce can " e i | i . | . .
oS el T A PGS bng b sy i T
clii@l i gnartt Geiganduseahns thortioty phen Mitgin aHuetiogs with

t he it h ic. .
oo e PEHGER ] W A U PP LG CL AT Rhf@piving known
clpc?lﬂﬁlﬁc?%ﬁduﬁc GAMGLEyo@kicokkast oma, cervical cancer,

ovari an cancer, l|7ver cancer, bladder cancer, . . :
heFaGemaathbaétaﬁancéﬁ@ﬂbbkdﬁﬂéﬁﬁ@éﬁ?hﬁ@@?&ﬁ”@%ﬂ&%?“““eSud]as
col orectal cancer ndonet,ri al. erj - .
P USROS ShFERH o MR cliin gepdtes Bl B Eh QMR carcinom.
lyﬁl’i At BlaSBREC arcotd, \iall |GRBSES or Iy mphoiddnaamaseigs. More particular

patic carcinoma, anal carcinom, penile carcinonma
casnpled of sash hamgrsanelude squamous cell cancer (e.g. epnhehal squanous cell
cancer), lung cancer including small-cell lung cancer, non-small cell lung cancer,
adenocarcinoma of the lung and squamous carcinoma of the lung, cancer of the peritoneum,
hepatocellular cancer, gastric or stomach cancer including gastrointestinal cancer, pancreatic
cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma,
breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine
carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval cancer,

thyroid cancer, hepatic carcinoma, anal carcinoma, penile carcinoma, as well as head and

neck cancer.
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g_eck cancer. For the prevention or treatnent of

i sease, the appropriate dosage of an ADC w || depend

WOgHIY (3824 ype of di sease to be treated, as def iPEEG]SFZ)OOS/Os‘"OZ
above, the severity and course of the disease, whether
the nolecule is adm nistered for preventive or :
t heFapgetpreveplioposesatmpntenfidisggsct Herappippriekelosags e ADC will

clinical histqry and,response t .
T e P
digide aBkeARRYIS&hRs BAdimitibedpat prendntiat ootherdpientc purposes,

over a series of treatments. Depending on the type and
preoewerthergpyofthe prsicdl s@ade] higkpypnd r %@9%% ¢ g’efﬁm%%ﬁ 6“‘?816

(e.qg. 1- 20 no/ k) ..of ' RIATIATRE-TE '
argSifinalu HRudhs P S BISTE Gt B FabP b Blipered o he patientat
ondhigtdglovef OferRX afmtankytsoDeparingmimeths efyarati geverity of the disease,

adm ni strations, or by continuous |nfusion, .L typij.cal
abdau/ Hkyg/lﬂ@%b%ﬁwf?{le-gr Arigd) medw) %@8#@0 ledg gy C%’g%gﬁe dosage for
) kg or re. dependjng on, - ini i
B8 RSP SR8 80y S B FRRC KRR, cpinisirsions
orth® cBnidlous Mudisn.i Atiph@l tangeosafe abghstarde Irdnoabhoutigdiy to 100

mg/ kg of patient weight. For repeated adm nistrations
molenr pove ﬂape;daggsormhe Ifesitgyemengieprehaiion OR cpplary dosage of ADC o

condition, the.treatnent, i igne ' UL '
B bR gr b SE AP byhS SN LER MO o Bngriritent weigh

FOS :jmg ré;%@teﬁaﬂgﬁﬂg@iﬂc&e svadsearialsdas iontpraor, dapanidaig on the condition,

oadi ng dose of about 4 ngy/kg, foll d by a ekl

thﬁﬁ‘ﬁﬁg@ﬁ@ﬁ sasteiped ughl aa@f‘éligg ?JP@@?SRI@H&? \Qf%ﬁasgﬁf/ W“P%@%\Téfé““' An

ant i body.. [ : bea; . ¢
F Pl e in e PR SRS R i‘f@ Ofabout 3 myke
fonle{w&ay b oneklyteghrhauesioandl dosay sng/ke bl angi- TENB2 antibody. Other

ul trasound i magi ng, Adm ni stratigon of anti body-drug.
dosaef] HEHRES PR AT Yo 3916 8%&588Lﬁ%‘glf%a§yd%ﬁéﬁ\y/ &Onﬁﬁleed by
cdn@gﬁﬁ%bpﬂac}gﬁ%@c@%n@qgga% ﬁltcﬁfdﬁ% Yand iekdiag appropri at e

to the condition to bé treated. The ADvaiFI typically

be adnmini stered parenterally, i.e. infusion,

_sutbcmhamémm'qn' ) d ' lr Jugates r anuscul ar,

I ntravenous, i.ntrader N 1N e i ] ctor

phar B L M PR S SRS e Ry P Aniscred by any
rdu Pk Rhiaans (B céiet@peUkiteardt ilhodyddmil tomegllygat alsninistered

(Al of the invention are typically prepar e\(j for
ppantentlerial infuspmisebeericons. INTEPerigychs NARISGY 3R GUEYnous,
i ntratunor jnject] .t h a pharmaceuti cal |
mérégcéB}dgﬁ?%a%%crag%we?ﬂg?d}%%hi cle and in a uni tydosage,

sterile injectable form An antibody-drug conjugate

( ADCphdiamcaugichhferdelsiined degree of purity is

[ [ ] '
LB R B 0 SRR 00t
i egil?tmnnz% %&%ll@lﬁéﬁ%ﬁf&' b&RhteRflia8RGESI{LABNY. bbatshintravenous,

t1on,
intratumor injection with a pharmaceutically acceptable parenteral vehicle and in a unit

dosage, sterile injectable form. An antibody-drug conjugate (ADC) having the desired
degree of purity is optionally mixed with pharmaceutically acceptable diluents, carriers,

excipients or stabilizers (Remington's Pharmaceutical Sciences (1980) 16th edition, Osol, A.

Ed.), in the form of a lyophilized formulation or an aqueous solution.
Acceptable diluents, carriers, excipients, and stabilizers are nontoxic to recipients at

the dosages and concentrations employed, and include butfers such as phosphate, citrate, and
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| d.) inthe formof a |yophilized formulation or an
aqueous sol ution. Acceptable diluents, carriers,

‘VOQQ%WHP%ﬂtS and stabilizers are nontoxic to P@Eﬂﬁ?@ﬁ@&"“Z

at the dosages and concentrations enpl oyed, and

i nclude buffers such as phosphate, citrate,. andoth

olbrgagine aeidsd gnticandansxinelafing apeRsbig &F#@HQ%%FIBP@ea@FBHVa“VGS (such
n [ s
BP0 PRS0 ] MBS ey g el bhonim
cﬂg&mnﬁheﬂhbmmmm(mded pheroé rimal! ko bcmnyi alhblmh akyl pdrabens such as
enzet honi um chl ori de; phenol enz
mgqh&]ocﬁ(ﬂmpyélpkv ety é?@ﬁ@ﬂslg§ﬂﬁﬁoh§yg1€[\{ ]OB 2/%19] and m-cresol); low
mgl"‘é&ﬂgre\%l E}% ’abf)ﬁsl@rt‘éélﬂﬁ?és) pSME&}QHﬁ%‘ %ii‘@tlems such as serum
ent and m cr esol low 5 nol ecul ar weli

alblhrﬁms gcﬂhmn oabnmwndglobxémsdm@pfpm W@m@rscﬁ@sh aqowgmnﬁl@yrmhdme

such el atin 0 bul i
R parsanr e o e bl BF ShReing TG PR s Bine:
m@ﬁ@sﬁ&h@ﬁﬁ&sdﬁ&&ha@&csgﬂiﬁﬁ%tﬂ&caﬂioﬂy@tﬁte@ encl ﬁﬁﬁ@gﬁ@bs&emannose, or

hi sti di ne, argi nine, si ne; nonosacchari des,
dqzkrtrmcdmm@eagemaﬁ@pwﬁ@ T /Xaﬁt@@we}@fa@%%w} G341 el trehalose or
sog ift )?;‘[?‘f‘ﬁ\ ormxéw O(,(S)Lell’li Hmagucgl aerqgcglg%lh%c‘ﬂl c@%pm@9£§(> Sy{éllg@olcm
cMpl&ke8 P raHdi/bph@n §ﬁ1|10t surfaBfafisRgclC QUDNBIEN 'ONBL BRCNIES ™ or

sodium netal conplexes (e.g. Zn-protein conpl exes):
Wﬁﬂdhﬁmﬂndmmﬂéﬂfﬁ)surfactants such as TWEEN 1M

{ n i
ph ar %?(/ ?%1{11 ngg)ér%e 1n%¥cd && 1%%%’ gl% Etaplpgcg %glg%géa\bgules

pidbHEEQ Q@ip@édxhﬁﬁe w)& Qb@c[e@@bhoﬁ%chﬁ?(ﬁﬁ@bﬁby bl)l’erﬁmaad: @bl\y&telrxmihon for
techni ques or nterfacial polynerization, 5
e}\’@;m)l}qg ﬂl@dl‘Oﬁy@p‘@Wz}ﬁBﬂlﬁW el ngaeregapsules and poly- (methy methacylate)

gélﬂeﬂc’%@g&%?} r?csoll%mja]l ngyd'e 1%%%‘%2:{5 I@%}?ﬁéﬁﬁﬁ}:, liposomes,

capsu $pective in col
alﬂ@hin\/rﬁfc)fo@y&tﬁn‘Blc((fcﬁ’rulﬂo(l&npduE) -pdriigles ambisinoadisules nor in

m cr ospher es, roenul si on an articles and
HGABERBI SR ro T BRSBTS Snacb Bl s Himarcgysal Sciences
1&%%gﬂb§qbgﬁeg Ed ( Ahgton s Pharnaceutical Sciences

ition, Gsol, Ed. (1980). o Sustai ned-rel ease

pr ep&mmlnmaselmglplt@earpnemn@}dbc @@Pﬁl@dl %u@bbnqué@l%fof sustained-
ust ai nedr.el ease g arati ns [ c ud sem q%
¢ prepyatiensdgrlig ﬁi?g'rp&brﬁ% %mﬁ f%o al n| ng ﬁymers

C%}lnm&ﬂl)@aw&ﬁ%a@%@s 4B it R H/K BY Qfapé@ apetbs, c.g. films, or
artic films, or mcrocapsul es. Exanples of

ms;mcsctaam@dm@meh:s@f M@P@e@lqaﬁ%n’lﬁﬁéeb&Wt@ﬂ@?ters hydrogels (for

Cxﬁl\éTd le( %eh,i drlggr)(l)écyﬁﬂy —melthﬁcre/ atef)a?r 6130 y%/myl aicolilol?)h g?lylactides (US
)ELG‘D@DOL();)Q yiReds\f acludasc 6@& dﬁd §Zrﬁ3ﬁ1n9by -lcghodryamey ioonedegradable

gl utam c aci d and ganmma- et gl ut ama
ethﬂﬁn@@@whwm dsergrdRdchr .«md it OGP Epabpish as the LUPRON

DE?J (1%?:3' %]P%t% c?égpﬁjelgg '{JSB?(%%Q |0¥ et §1ld y&lic LR ¢ po%ymer and

n e m crosp er es” conpose

lebpietitl€ a@gite), ghy p6llyL0-(93-By dropguyyy acidd

The formulations include those suitable for the foregoing administration routes. The
formulations may conveniently be presented in unit dosage form and may be prepared by any
of the methods well known in the art of pharmacy. Techniques and formulations generally

are found in Remington's Pharmaceutical Sciences (Mack Publishing Co., Easton, PA). Such

methods include the step of bringing into association the active ingredient with the carrier
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| euprolide acetate), and poly-D-(-)-3-hydroxybutyric
acid. The formul ations include those suitable for the
WO289%4156348g adni ni stration routes. The o for nuP&T{HRY8/080102
may conveniently be presented in unit dosage form and
may be prepared by any of the nmethods well known in
whitteccmstitueh ophar masyaccTschringedisntsndn Lerary| the fasmatlations are
general ly arc faund in, Renm ng ton' : i . :
P AR A T SR o TR it wio
liqURE AASSs bNGhUd i@l o8 Radfersiri Hogh, Agd ilthpifassssirgt shaping the
he active ingredient with the carrierwhich
prebusti tutes one or nore accessory ingredients. In
general the fornmulat] : ar | e Wi
oo b S A B 0 G B SRBLAS Ul Bt ure i
extip@naduRmlc Wrtthe haguadneasfdq@esusonsfdnsiehy. Shiohi cketpients include a
solid carriers or both, and thegﬁgif necessar

susﬂqaaéing gg@rﬁesu'gh @a frrdium /gaﬁ)@.@m@e% Blgﬁeo ﬁgoss?rn{e%l’gse, povidone,
m%ﬂ}‘(’lgéﬂdl&g ﬁg@@@@?ﬁy{? S‘Bc??] #e\fﬁlog@‘égdihﬁl ﬁgihﬁemhwb%o lidone, gum

excl pli or the manufacture © ]

tra@@cﬂﬁﬂﬂ%qugiﬁlp eqwsiaonsd diSpohing e ivpitengtagentn shands sgnaturally occurring

suspendi ng agent, such as.sodi um . . , .
PhBBEY et Ht aD - FOSEN g BT e f gy lsBg Piigfayith a fatty acid
(c@éﬁ&o&%%th%k?@ﬁcam QR BARRYON PRt oF ellyles @xideadiluaiong chain

al I'nate, polyvinylpyrrolidone, gumtragacanth and gum
alpbadd dcotah k. di sqperdscanghdencmeyedtangag 6 Aa NS OR pidugt of ethylene

natural |y occurrjn 10sphat.i de. (e.,0.1,. Cl & bhn).
0x .ﬁ%%%5?$Hﬁ°%?é%HgFPEPnﬁhg§Vfﬁpéﬁg%gyﬁggl%ﬁ&g“%3¥%%iy
pAdGe ?}ege somBRhy %Y6516Mt £ Ne Stjea keYpendorc onagasabnam one or

product of ethxlene oxide with a long chain aIiPhatic .
matequtretvafisesgsuch he pthabecaetony @ﬁé@i@%%@%ﬂﬂtﬁ} ong of more coloring
condensati on duct ' i i
o SRR RS RPN Lol L PR R IR o nRR Sl sucrose o

ggﬂﬁyﬁride (e.g., polyoxyethyl ene sorbitan nonool eate).

e aqueous suspensi on I [ o

pr esBlyqq/map'lp@@ngiE@ h:olgg)oggg%q gfozggﬁ?rg?}zgé }nn t?ler:] orm of Pitérile injectable
- hydr oxy-benz .t ‘ .okl R -

o LRI RS yERE e RLEORRULDE QBRI Ry, 8 e

mageatEmusdiehac@srdncroose kosws ad ckimgithose Fhigable dispersing or wetting

phar maceuti cal conpositions of ADC. na e iR the fo
agepisgng SBFICNENE ARSI Sl e ba%%’?ﬁh?mé B g Ml e
pﬂeﬁﬂlrgﬁ&ﬁﬁlag AROBEAUS9¢ i SR RG0S HSRIERGIA. in TMos-toxic parenterally
suspensi on nay be formul ated according to the known
a@eptabsidilgenthoselventi swblas adgbbien i hg-Brangediol orgprappset & 2

and suspendi ng_agent s whi hav.e '
N SR BAE DL DB OO MEOKL P PhE s e
witeBHihgerisRbRELARE isSRIN $ANuRkhBrigpesiaiion Ihaddition, sterile fixed oils

non-toxic parenterally acceptable diluent or solvent,
mguchnastianallyl hetdnemloyas ap aob{pnafesPYIdig mﬁi?léglaﬁ)‘@a&éssplgpose any

| yophi | i zed powder,. . e, vehicles. e
blg%ﬁ? sé% %1% Phigﬁ)e e 1 é:égﬁ%lﬁ%ﬂ;}g gyxglflgt?cp&@p& Cor cfr’@'y@éx ﬁi%s.QH@ddmon, fatty
acids such as oleic acid may likewise be used in the preparation of injectables.

The amount of active ingredient that may be combined with the carrier material to

produce a single dosage form will vary depending upon the host treated and the particular
mode of administration. For example, an aqueous solution intended for intravenous infusion

may contain from about 3 to 500 pg of the active ingredient per milliliter of solution in order

that infusion of a suitable volume at a rate of about 30 mL/hr can occur.
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water, Ringer's solution and isotonic sodium chloride
solution. In addition, sterile fixed oils ma
WO+ onal |y be enpl oyed as a sol vent or sﬁ§5€ﬁ%Wﬁ@&H02

medi um For this purpose any bland fixed oil may be

enpl oyed anluding synt heti ¢ nono- or digl cerides. . In

addi faronlatipag syitahlsi l@spaseriprahadranesiigtion g %%WP?%\%P% gon-aqueous

be used in ratiaon.ef inj DR Sters] Bt and solutes
G LA o5 BB Bl o SO T RS nd s
whigh Fdnder thatfemniidtiondsqonidwde the dlonglof tibaswgeed weipiant;| and aqueous

vary depending%upon t he Oﬁ{ treated and the ts and thickeni
ang1oNTAgHF RS SHEHRSUSPCTSHIS AT aE BeY Jifludespshspding agentg gnd thickening
aldfieous solution intended for intravenous infusion may

contain fromabout 3 to 500 ng of the active .

i ngr&lhenh opdradmihibirdtioner pofteisshappaics areshidayoreddye to hydrolysis

i pnfusi on of .a suitable.vol u t . ate of abou
onfEpitpreQan ot EoTRITA R sha RGP BEET oft s8Rt may be
prRB Dk SAiE@LQRith BEdhUd @aBAUR0HRhaB dr RONtEGIRRUSBEIRT 4 | €

injection solutions which may contai n anti-oxi dants,
proddtéreriged acuneof GstAlPS. and sol ut es whi ch render the

formpl ation i.sotoniec with the blo > Lt ,

rec %Cgéﬂ@u]ﬁﬂama i %%Bacé(ﬁ%édglg nu-%gq(gog% §£ mtsl,l? g d {){%eC%ﬂg‘%rS’ for example
scakaRETPSURE Sndial) aﬁﬁiﬂla%/] Be kel iaushendidrgd dgeptiszaindondition

thjpkeniqg agents. Al t hough aral adninistr?tion of .. .
regrisneionlyt the padidor pEdesicalgliapd ¢ares BLEMPIhyacs igsingecton
. or denatu L on. iyt | f ol ' . : : d
B P EP MR B Aot LT RS B Bl Aepsiops ave prepare
[rOinSCored owirt Sraudhs ad adps ol és, kichphetsslgrdeta@iiedt Sreferred unit

dgggﬂﬁﬁlggfagggsl ng)y}?%g rcg]glgfpglg:g%&elﬁ/ c?pg? :(J)yn b]&lgfgal P%eub{_\c%cse, z;gqleerein above
> bor U@ ; ¥ oul es and
rcm’fécf, 801, ng %%rﬁ@?tg kA&ish (hERbE, SX BRI vS ﬁ%'r_&ﬁicrﬁ.n”p

Vi a e stored in a freeze-dried ' .

(1 yophd tdrzgeticnenditte ioventioguiay aigp kmnfoymulatedaddinmupalipgsomes. A
whe sterile Liquid carrier,.for exanpleg,. .

RSt | 5 Predr Sl L Yo TPt Phgaliflivids andror
surfic®Rf WRRhSO L4108 dARErSHSPERS O AmaaiRalPIRRALRGOAEDINVT the

sterile powders, granules and tablets of the kind
lim@me@m@qmmegbrrarmgged mraelpléafy.p@@)rmmu@n, @gglgﬂjéo the lipid arrangement of
by Bishrges Ca R A ARaD A Pl e AR RPby Htlhods known
inARP ﬁ@ggumwdé%a@&d PrEgdneR eodl ,(1?13‘5)};]%@. aGitli ead. Sci. USK? 82:3688;

i ngredi ent. The conpositions of the invention r .
Hyang o hil AW dres Nathmiwed iSsodomed /4R34 %%%fpé*ﬁmﬁ f43%s; Us

5% %é%ﬁ%}ﬁgﬁg%ﬁo g;)xgg‘s%%egfcal\f 8t g%ﬁ%\l\ﬁ[ﬁ' B¢ ﬁleqfevér%@gﬂqaf%e evaporation

S an r surfacta ich”is usefu or
n@glodweitlya Bpidaodpogitibo campesimalphosHheti¢dcpdinent®loferelhad PEG-

| i posone are commonly arr ed in_a bilayer fornati
degiviipesd plt%pleéﬁléiyiqllgﬁna}/agppcéﬁg%&ﬁ). gﬂpOﬁP@F%@iaE £ extru&e%QIlrough
HBARE a&gﬁzd P 929 gﬁﬁcﬁqmo%rﬁbé"@itﬁ e @RLEPARYheR € Fab' fragments of
prepared by nethods known _ .
the compositions of the present invention can be conjugated to liposomes (Martin et al
(1982) J. Biol. Chem. 257:286-288), via a disulfide interchange reaction. A
chemotherapeutic agent is optionally contained within the liposome (Gabizon et al (1989) J.

National Cancer Inst. 81(19):1484.

Combination therapy

An antibody-drug conjugate (ADC) of the invention may be combined in a
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in the art, such as described in Epstein et al (1985)
Proc. Natl. Acad. Sci. USA 82:3688; Hwang et al (1980)

WORPEAS2MNEt | Acad. Sci. USA 77:4030; US 448504FCT(Y52008/080102

4544545; US 5013556; WD 97/38731. Liposones can be
generated by the reverse phase evaporation nethod wth .
pharthiqeiidcat ompbishtioroferwolappi.girdgsiph segpmar pegerebispiignetherapy, with a
chol esterol, and PEGderivatiz
seHBSERAET By AT RSl s TR BRES b e terak oo tnd of e
pHRxhidech thhbiahof fdrhalasiofbr definhedipar grefiraey has gungblementary
posones with the desired dianmeter. Fab' fr ng

| f f
ao@i}q@ie&@ﬁb@ ARG @ﬁ@e@prﬂ@)ﬁ@ti@ﬁ auchihat thoxede p(btrfldggrge B ?flecszt e%ch other.
)44 { | | it ic Bk, in
con RS ARG Pl A58kl ok i

gro@ecihhibitory’gehe anti-hemapel bgamt ageht chisliopoteanst |Spch molecules are
contained within the |iposo (Gabj.zon e [ (1989) .J

suitaNgy PF SRl N CApRBILIPH B %m%ﬂg_%jﬂ. syABHEC b DaovGs mdnded. A

pﬁaﬂﬁ&%ﬁﬂcd‘f‘@oﬁgB%@&g&’drﬁiéﬂﬁglé%9'}4[9‘@ ‘;i]‘)t{ ﬁle(im&pﬁfnllé)hcﬁso have a

I nventi on nma e conbined in aphar naceut1 ca

theaptitially offiedtior muoat @i, chemothesipegtic aginkewchzs a tubulin-forming

. conbi nati on therapy..wt second, co hayi ng
i e dseroriropaniibid d nd SEESAREOTOHNG SRYme
pharm@@%kia%@ﬁti&t@m&@%@rbef&Wﬁ@t WIR tHeradel@Bisti@tion of an
regi men preferably has conplenentary activities to the
antio@cof agemeideonbediatacorrdangshvithidis inNestioge Thstcopinstisn therapy may

af fect each other. The second. co . :
B HEREpet T angalt " EGRTs] PERBHE VIR g Rrgred sequentialy,
thg oMb atiBhidal behimagasied iaivd oh@br@RlinBgemdns. did/combined
cardi oprotectant. Such npl ecules are suitably present
adninisbamiaciuges sardmvBEFUONE WARS siParast fospufaliant o2 tiRge
pl%%l%)cocﬁgcd] %1%519%%58, %@?@WQUEH&%ist%MQF 'eﬂhé%rbrder, wherein
I'ning an 0 ein

conta vention nmay al so have a
peheabipeigtd G altnye pirfeelovhikebamoumnit]) eftia ageetsoimetampeudy exert their
agent such as a tubulin-formng inhibitor, a
b@%ﬁﬁ@%@#ﬁﬂ§§e i nhibitor, a DNA intercalator, or a DNA

bi ndgr,,e Hih R AREHEAGyHES ABRSInVBX cPheBMMiM@Gdministration of
with the adm nistration of an anticancer agent

a bybaring driggekeiaul ancie BENBA @etibdytortaniibodndrigtconngateieereof, and one or

conbi nat.i on thera be.adm ni.stered as .a,... . .
GG S G R AR O TR e PR gpeegats nchuding
cBAME At AR of cot B COHIfBRET RnBMerBRuaE B IS t €hi@tbth&rapeutic

two or nore admnistrations. The conbi ned )
agedtsiinglsda; 401 on nohldimilgé &: taranes (st asatacbiaxel pdgigeetaxel); platinum-

separate fornulations or _a.si . i cal in; .
o EPRPLBP BRI 8- ShSuBheRuS LR PLALTRSRUN el nd o
tyRFHHRY kin W0 @R 18 bitord k edledsaaynibh efiaritBragy dline@npbiotiod(swki hse

d(&%&}ﬁ@é}g (rg)g?l!»lgji)‘ iaﬁ;eife;/pggt_?g girc])}o%gicseil ggflnttsatr(])eb%uusslex ineé(oerrrllginetltpoeni vrvith a
cysteine engineered anti-TENB2 antibody or antibody-drug conjugate thereof include
bevacizumab (Avastin®) or pertuzumab (Omnitarg™, Genentech Inc). Preparation and
dosing schedules for such chemotherapeutic agents may be used according to manufacturer’s
instructions or as determined empirically by the skilled practitioner. Preparation and dosing
schedules for such chemotherapy are also described in “Chemotherapy Service”, (1992) Ed.,
M.C. Perry, Williams & Wilkins, Baltimore, Md.

The ADC may be combined with an anti-hormonal compound; €.g., an anti-estrogen

compound such as tamoxifen; an anti-progesterone such as onapristone (EP 616812); or an
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Inngne Snbgd!nent, treatment with an ADC invol ves the

conbi ned adm nistration of a cystei ne engi neered

WOZAYSIERB2 anti body or anti body-drug con?uga?@TﬂBmem&nOZ
thereof, and one or nore chenotherapeutic agents,
therapeutic biological, or growth inhibitory agents,

aniilﬁaﬁhmgtmg;ch@acﬂllﬁianiliétriaﬂbmges)knmf@g saqghamelecyes. %’leeéﬁfhe cancer to
chenot her apeuti ¢ agents. ] .G .

R G SAEN Sy AT JRELE TP pon st o

anR3Bkh & X SlerRthndog@l et e cdbhaunmeanhaimicpgndent, the ADC (and
qonpounds,.such as carboplatin; EGER inhi itq{s Fu%h

Op;asr;éiyl cobdrnigbyts andesgebad hangip) may P aimiixsisd dgthe patient. 1t may be
inhi.bitors such as inatjnib. i di

o bl s YRR T D AP e nemiocarid

dySRBEAREME Gatbd GhBhEBlerapg Rt enctod nipere ustelinento the patient. In addition

conbi nation with a cystei ne engi neered ti - TENB2
Loint dHowd§heestit 1BBS S1eaguEBT gk SOLRE doFVeRe] (el of cancer
hevagi zunafl V. in(c)) or pertuzumab (Omitarg(tm,
“ﬁ%ﬁ%ﬁ?&@ﬁgﬁﬂéﬁkﬁg&éparation and dosi ng scheduleg(fg?

suchsglhasriokgicapauiny o f dgedtose neadnijaistesesthego Srliheee prgsently used
manuf acturer's instructions or

. s _det erm o
ar@,mqyrbecl.gmcgpdw.lett% theggoni Aﬁpg% fﬁyp?rgﬁg?m%‘fxg\slafr 1g%r|1t(1)f}]ed agent and
ot &dchg&gihggap%&t!&e BrfiRhamsdeh chenot herapy are al so

escribed rn ' Chenotherapy Service , (1992) Ed., MC, .
Per ryhe Mibhinativg tBerpy kianerovBid Tiyresgs, anhProTh SYRBXE gy 1.¢- the

ef%%f gc%g%jovlteg %@#t]&%ﬁ%ﬁ ﬁl?érlg@gﬁrs gge'hf\lg%%%@g g&‘%§5 ®had-the & of the
RO (hRANRYBS HRINP D8NS eIt o oan@pichslaame AEPNEEB8A 2fectonay be

anant | - androgcn such as flutamde, ind K i
afidscisush toheou imsedini e hesocaEBIaAdG Y QI PRFERY o gelivered
.hor none i ndependent, ¢ r N j i
SRRURRESASTRASELY. OG5 hRARBL APy TRy gyiuslitnor
p?ﬁltl% fas E{}ﬁraﬁ@ :rtf;vﬁfum%@grm@ her sopmeotherdepiarate W hert ¢divapgd in

and optionally other agents as describ h '
alb.‘en'ea}ﬂ)m thergpye ey nergistip @ﬂ%%lt%yn‘fe. a‘}ae“%%i’;";vfheg’eh% gﬁgk%dgﬁ}’e
_to. al so,coadmi.nist.er.. &, Gardi Rt T , ,
Bt R el aRpusch el bp st s I
géaﬁdégafl,t&pwngtculte?ﬁﬁoﬁ Ehemm*}e acyfiokivaesags of wachpeetive rgredignt is

dition to the above .thergpeutic regi nes '
o g i SRS SRR AL AP ARERE dosases o
t@@glﬁgmﬁﬁ@b@h{ it e r R miSkicfabbgctHasages for any of

the above coadm ni stered agents are those presently

used and may be | owered due to the conbined action

(ﬁynelwquﬂmﬁSOfum eiklody {0genedniugdESagent and ot her

chenmot her apeut i ¢ ent s [ t.S. , i '

t her A ﬁqu\?né]\l}pg}gc scg%/o% §{r: %{1/! 1%2%{5%&%% éh-ghz >\/ ﬁg?g%tg'?%ﬂggi’i‘oducts of
the £DCIRERIUMECcsashiENEEn\Moahe Eientanth peducigredicenrt sd unobvious

used together is greater than the su f the effects .
ovtrathe pasLATt. SSHGHONPUIHGAY T g%@é?%f’é‘%ﬁ“’%fed“““’“’
h?/erc])?yrsgsl, %rtnlxc?atigw c%?etritWOIQ @nzymatic cleavage, and the like, of the administered

compound. Accordingly, the invention includes novel and unobvious compounds produced

by a process comprising contacting a compound of this invention with a mammal for a
period of time sufficient to yield a metabolic product thereof.

Metabolite products typically are identified by preparing a radiolabelled (c.g. " or
*H) ADC, administering it parenterally in a detectable dose (e.g. greater than about 0.5
mg/kg) to an animal such as rat, mouse, guinea pig, monkey, or to man, allowing sufficient
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attai ned when the active ingredients are: (1)
co-formul ated and adm ni stered or delivered
WO HAeously in a conbi ned, unit dosage foPkl{lHEPI§H80102

(2) delivered by alternation or in parallel as

_separate formulations; or (3) by sonme other reginen.. .
tings &y s olismeel opehr AlvpesiaHu epe 3P eroagy to 2 "y @r%idétqq%tmg its

el ; | Rd SnI&. Th duct
U BB ) PG, 801 NS AR e producsar
eadilf fselentsincajtest irohbeled (spanat Bolaieditygbs usd of agghediad ¢apable of
during alternation therapy, an_effective dosage of . .
biggiam CRIEINCY 811 e téﬁfne_f og@?n- Hi“‘s?“é}a@ahf&éat}%tﬁ?%ﬁ Jetermined in
cdnyEntioR&F fa@liby e JMBENESL (b M1 BMRMIBELLASiS. NBrRAYsal, analysis of
effective dosa es'of two or nore active ingredients
matabolacknis dios¢ Brtbd strogekies conventabol g metafolishestudies well-known to

ant i -dru nj ugates Als alljng within the : :
e SR it B PESERa ity BLabliel LG RFRRE found i
vifd, At &eAPin GRPRAUDASsadle &k thddgtuhiedsiing of tetATRC @¥tn@biinds of the

such products are novel and unobvi ous over the prior
ingerttionSuch products may result for exanple fromthe

oxi dation, reduction, hydrolysis, am dation,

esterification, en i & Qe he | i ke, of

the adm ni stered cgﬁggg%gsqxiggggﬁﬁéﬁgﬁj$ge i nvention

i ncl mdesthepy@bodin@numaby irvusti@napanidisofomaddsedrebyr &it”,

TR e ST T T —
T%g%{ai%lg:o?ﬂ%n{lﬁc &L Snprideh BRI er REPHUGE (Er!}%g%ge-insert on or

te products typically are identifie y .
apo@pad g the cadiiotabigieguckae gnseA@or refdr)io AD@uclions customarily

Rl NN TR AL S TN L T
1 $ndi@kion IRMEE, d84HeBERINRhMirati®) k&iMrailicdtRniBAd/oBlvhONMARIGoncerning

sufficienttinme for netabolismto occur (typically .
thahisuof B0h secardsc pod@otshduitahle apdaingislieg W)(ﬁg fgrraxample, bottles, vials,
conversion products fromthe urine. L ials
S TS BB LTS AT P ABE, P08 g s
olatNGeldshey are |abel ed (others are isolated by the use

of anti bodi es capabl e of binding epitopes surviving in

the heangisoriodinentithe apilaplgnitdadpie s ises rqtainerand a
SeLeLT | QeifiOF | ;T RRMOMipEdE or BBy -drfh Whjugate
AR 2Ry 2 B YRG0l AR Bo Gor My dr e
thefeotl @D RtaifRdtwichis arconayneas The ameit mey &lrthdr uptionally comprise a label

nmet abol i sm st udi es wel | -known to those skilled in th
atyixed LoTihe COYAVET OF 8MapFaBaHREE, ndudqdongh H RIaCEy Batggfers to the use

EhPEE WSS idP Hdd 4 e 1B e thinidit 8 &ABRStiE Getection of a tumor.
Oassaf§b§oﬁ t ergpeutlc doéﬁ%g of the ADC conpounds of '
Théeontaiueritolding thARTHOLESIOR dIRNURADT REnEAnddol fremg the therapeutic
'dle 8}? Bg“f%nlfr} %grfilsfaggeslfk B{)/n? ?ftolr gg&imﬁ@ tl?ergolngelir?er%ay be an intravenous solution
bag or a vial having a stopper pierceable by a hypodermic injection needle). The label or
package insert indicates that the formulation is used for treating the condition of choice, such
as cancer. Alternatively, or additionally, the article of manufacture may further comprise a
second (or third) container comprising a pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's solution and
dextrose solution. It may further include other materials desirable from a commercial and
user standpoint, including other buffers, diluents, filters, needles, and syringes.
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containing materials useful for the treatnent of the
di sorders descri bed above is provided. The article of
WOV ur e conprises a contai ner and a | abePCEUS2008/080102
package insert on or associated with the container.
The package insert may refer to instructions
cus flaméolidwing nxdnplesark nilcmerfer dlusiratsdwarpsss oLy, and are not
. therapeut| r oduct,s. an L0 WJ0f or mat i on
A N A A S P
contyph et Gal liensuandfadncuacinidrigshconset saagicatien asdiercby
of such therapeutic products. Suitable containers
ingompdratdé by refercasampher eHyedl es, vial s, syringes,
blister pack, etc. The containers may be forned froma
variety of materials such aspghags oy plastic. In one
enmbodi nent, the article of manufacture conprises a )
cont@innacrcauillg aaailabtameh gdritorefafeddo @yﬁlﬁ@iXﬁ@gE‘ﬁ gieresed gecording to

anti-TENB2 anti body, or, anti body-drug, conj u : .
ARGHBOTS GORAPRE A Ha S R Ut ieStyfose gpls dentificd
in %yfoflbj\&/ﬁl'},} alBlds O thdoug RERThS§eaiflcalel, bafATedcdessibineumbers is

cont al ne or a package insert included with the
the dntcaicae ypd Galture éfodlestiano Manessas eV df t he conposi tion

of matter for fhe therapeuti¢. treatgent:,QL:.0i agnostic

det ggiéﬁ%igf aéj PR SRS O %ilﬁ%ﬁgﬁ\g\t“ggg‘gcgt he

f gf m&ka&ﬂa%a 'i‘mm@ﬁm éﬁtﬁ)ﬁﬁﬁﬁ w&t@pﬂepgleaaobodcﬁhg wePCiigIS03/07209.

the therapeutic and may have a sterj, cces o .
Fighor! sbramticchaatie ch@ﬁﬁm%wwu%c%(ﬁﬁm B eﬁ)cf{‘)i’g the tigh chain
_solut.ion bag arn, h&h.-ohavi ng a stopper pierceabl e by
‘“@HH§88§%Wﬁ?gCﬁ%%zgpng“Eeedle). The | abel or package

i nserfanipleld cat Bepirhadn biheystoarenulpateed ang- U2 fugtibodics for

treatlng the condition of choice, such as cancer.
conjugatipmby vesiugliomndygaxitititial |y, the article of

man uPtlﬁPIteHét% i HELRET  COMBL TSR B n§feRal Mitibblies dJhioMabs)
container~comprising a pharnmaceutically-acceptable
epufsb@rin GIOkeAsbbacy grinostdidtc(cystines) drothe icRgiaeyrpd Ay steines due to

BWEI ), phosphate-buffered saline, Ringer's i ,
L PIGERLS S S 014 T B OBSEI R AT e e

lﬁ%f\@dﬁg alosiidefictaRk gorh R PRk BORRY &ided00anM susidim chloride at about pH
standpoi nt, 1ncluding other buffers, diluents,

8 Diahd erdmccchwat labsyt aarid @ folchgpesssstilel M ILEWPHE $xanpl es

are offered for .illustratime purp onli Ym;: ~an 73-80
S BB G T P! 45 RS8R A ViRt 208 273.75-0
SbIENtH @8, IHEvaRY, MAY forAldoupBpent atedvdd. i Theratured ThioMab (Figure 6)
‘references cited in the present ﬁfeci;%fation are 5 and cluted
ishielugsidyanil deasteg ontx et bpp SepBrahel § MM pfipmefetpicepl) 3> and elute

LB cRmer i abhi | f bl-@her SETRONRM it Beated with 2

Vﬁ%?ﬂﬁ%§%@&ﬂ%8I?éﬁﬁgééxﬁgég&ggg6&§fﬁgg?§h§gnufacturér'gae v
mIND LI ES dsORS | Lt @ & AOUe pil B Boridridiucabed mNihgus@rcoppafsulfate

those cells identified in the foll ow ng exanpl es,, a ) .
(Cuylou ghegn qeﬁ)@eg%\gg overaghto ﬁ’mkbgpt AFRIdalion g@oaﬁso be er}%ctlve. ['he

b@f"fler[qu Exc‘chiaﬁged by elution over Sephadex G25 resin and eluted with PBS with ImM
DTPA. The thiol/Ab value is checked by determining the reduced antibody concentration

from the absorbance at 280 nm of the solution and the thiol concentration by reaction with
DTNB (Aldrich, Milwaukee, WI) and determination of the absorbance at 412 nm.

Example 3 Conjugation of cysteine engineered anti-TENB2 antibodies and drug-
linker intermediates

After the reduction and reoxidation procedures of Example 2, the cysteine engineered
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the Anerican Type Culture Col |l ection, Manassas, VA

Exanple 1 Preparation of Anti-TMEFF2# 19 Anti bod| es
TS

PH&d TMEFF2// 19 anti bodi es were prepar edCT/US2008/080102
according to PCT/US03/07209. figure 1 shows the heavy
chain am no acid sequen SEQ I D NO. 1) and the ligh ..
G NB AR BT dSutinda SEONIBNGBed Bupgst S chilled on
105 r 88@5’[3% 191% a? q&}@l&% ?&aﬁ\%gtb %ﬁgﬁl@é}eée%telﬁ antibody of an
conjugation by reduction an
alerQinhd&Ig lﬂﬂ(eFuitd:rrﬂedmgi Isuc}nqssMélrMMzeEgmneeneidcaproyl -monomethyl

o maR TRSE SRka o R PRk B IR witna
thgﬂggieallzg% RihcGYSh %r&g%uewss Qlehifidb, ﬁlahstsened GPDYISD Aisited in

erate the“reactive thiol groups of the
aenyitrikemddvays tie] mils( t¢ the cilicd vadisedrreoxdfligedyigdy in PBS. After

500nM sodi um bor at.e odi um |
SRR T SG ARG o) SE A PR SDade R as RobT L cap any
ur?rl(&?&isan‘%’iﬁoé-}nm u;ﬁt MTh8 treti6@haxbeat byhdeptiasd bl rentrifugal
hydr ochl ori'de; tz et al (1999) Anal. Bi ochem Vol

ulzrafshmao@@nd Bolcyeeinvengineesd aBeV ENRE anikpdy grugggipeate igpurified
ea%j}tcgsogneg& on tggoalg,o S QSIQ‘AFPN%P é:rE H{rgu(?) 0. Qgtm filters under

st§@dicumrﬂ6rﬁi ah@fropdr or stangeel ut ed wi t h PBS cont ai ni ng
0.3M sodium chl oride. The eluted reduced Thjo Pklggz-fmubody

t r eaBEghamrpsedaraaioneHye FlSin B ECIAT FRrEREERAAN

aqueous copper sulfate (CUSH4) at
dlfu Ol%t gaybeﬁglicaﬁce@ééﬁeﬂr ni ght. Anbient air oxidation may

aI sorhhelneﬁ At e-MBM BLEKT by corgueatiohargdd 46y(Kabat thamhu
over Cij>é,o(325res| and eluted with PBS with I mv
MHHA2 MMMAaTvade is checked by determ ning the

r edu&rﬁgh?an1§M@%¥ ~ERIPAN MM Bheohsobhanag 12t (Kabat) thio
280 nmof the solution and the thiol concentration by

hu @XOLHEGH | Nandh MOFNE- (AP AB-EIVAN | waukee, W) and
determ nation of the absorbance at 412 nm Exanple 3
Conj ugation of cysteine engi neered anti - TENB2

ant i podhgis sandngidtgld evicihbteforedCatsndiaeion sfudics, FACS, cell
reduction and reoxi dation procedures of . Exanpl e 2, t he

kighyn asbaye. BhvgicrreBlosd appezaiHnBdicartapperpkinstigss iR salty
aF:BSSm(SE{%osphate buffered saline) buffer and chilled on

P! out 1.5 nolar equivalents relative to

engi naeb@tecysitieicoabinar Pﬁjﬂérhbclrdynaiﬁzﬁﬂlmnauehks’l Miab PR 1 was obtained
dr u% l'i nker intermedi ate, such

frpmaiel i H AP POV CTIHBREL 1 AL | Rt E)lmbﬁfd?&\)/rvﬁrﬁ‘ tenB2ECD
Féglp\éﬁgm%érc Er M@%ls&&T%'bx% cit-P AB-MVAF, with a

react functi ona group such as maleimdo, is
di ssGEN édndsmn@VB@andi drutrederiografts: PC3 is a human prostate carcinoma cell

line (ATCC). PC3TenB2 Medium stable cell line was generated by Genentech. Human
prostate explant models, LuCap70, 77 and 96.1 were obtained from the University of
Washington.

RNA and Protein Expression: RNA expression analysis, Immunological procedures
(IHC, Western), antibody binding (FACS) and internalization followed previously published
methods (Cancer research 64,781-788 (2004)).

Preparation of Conventional or ThioMab Anti-TenB2-Valine-Citrulline(vc)-
Monomethylauristatine E(MMAE) and MC-MMAF Armed Drug Conjugated(ADC): The

conjugation of conventional, thio-mab and control mab with ve-MMAE, MC-MMAF ADC
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acctonitrile and water, and added to the chilled

reduced, reoxidized antlbody in PBS. After about one
WORBINIS2HY excess of maleinide is added to que RER/{SRS/080102

reacti on and cap any unreacted anti body thiol groups.

The reaction mxture is concentrated by centrifuga
wallbérf@fictitas dedcabhediiebvehe cyst ei ne engi neered anti - TENB2

anti body drug. con ate [ urlf el to as

e T S SR S
dedRbid i t@e[n%elu ﬂéi@zhc@é@ ‘78“3 88 QTUh4Y i [oRE presnde éxpdzremncfdﬁi tumor cell

storage. By the procedure above the fg%}OMAn teltnedl
lmemgs neeradeding ferFENBBpEAS dy Certglpddargragt Bd Hedpent Mode

red: thio,hu TMKF HOBEERAROOT ), mal
iR prestr s (o5 b A R AP T NIPAC AROEHL ) male
SdTB TENERRR# EQmMCh M sFailvér | Ro ABrMAR: o yn o d gatd ©rivwafe par ¥ week for
C (Kabat) thio hu TMEFF2#19 and MC-val -cit-P
duABowwREESEﬂanple 4 Materials and Methods for |HC,
i nt |t g nal nal i Z@tr{o% é}stf\%@?e s 'ﬁ@uag is 16BKAfeki Adsefioh @S S@YBenb2 Mab

nogr I es, pharmacokinetic
sp@ctlﬁl ngse@igdu&ahatnyn aasesymeitss teﬁubfl ithyaeli (8 1agemain).

Reconbi nant Proteins ni zed ,anti -t enb

obt éihﬁ@@aepmﬁﬁl@wdy T%‘iaB?llj?e{ PEHGO! ARG BT BRE f‘ﬁ%@% ?‘5‘

sequ %t 'ﬂgﬂ;@&&% gk hfdn %H@Z EQQEF‘F agispreatailn rovet@ed to
I's

pfO cussed above. Li nes and Hunman
CXiEthﬁn Xﬁ‘“ﬂe W(ﬂfd&s andPC8 S| with s}gmfm@nﬁy elsvated lqvglsan Rargrous prostate.
cell line . PC3TenB2 I.u | n Sntibod;
A@%ﬁéﬁ%@é@ﬂﬁvl ShelseAem Nﬁ% ros?éﬁgbgg& E%¥&%n?%%§ nubodies.

wﬁ#xﬁ@éﬁmcﬁ {o AN AIBarl WRA £F Ql@tmme\dx tb ﬂ@lltrptds‘extcihmrme esligip vitro and
0 I ngton. RNA and Protein Expressjon:

ine/mr @ssiions @h‘dhymgﬁssalymm@ll%@loé’aICfftﬁaB’é’éEi G?S@é 0( FEQB2-ADCs were
. t ) ]
91@6?1132{}\&(50%@ 1&) ﬁlé)%syﬁ s P%h é@l}lhapﬁi)x L drRcRahird@intOdhd primates.

ods (Cancer research
64, 781- 788 (2004)). Preparation of Cbnventlonal or
Thi oMabiofloinghen e yalifvet @i tsroohsiflered vche sufficient to enable one skilled
Mononet hyl auri statine E

on PSR 1T o DGR b HSh B scope by the
c%lghxct d n%%&gg gxg&ttﬁgg égﬁg M Bo Mre MME B te Mded MYAR i RONaIs tration of

Scri ove Invitro Cell Killing

c@igh igpeatis wDthStitnetineisn aflhenycelristrikéth Hiah gredfyReiipnaly e%ﬁ@em are within
th?:lsrcr(])gcac;f tltn(s) n?vsentlon. The deposit of material herein does not constitute an admission
that the written description herein contained is inadequate to enable the practice of any
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting
the scope of the claims to the specific illustrations that it represents. Indeed, various
modifications of the invention in addition to those shown and described herein will become
apparent to those skilled in the art from the foregoing description and fall within the scope of

the appended claims.
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15

descri bed in Cancer research 64, 781-788 (2004). Each
prostate explant nodel tunor cell |ine was maintained
WORP04SP348| transpl antation in castrated (andr 8§&/S2008/080102
i ndependent nodel, LuCap70) or uncastrated (androgen
dependent nodel, LuCAP77 and LuCAP96.1), male
wWBW DA ge mice from Charles River |ab. Tunors were

neasured once to tw ce per. ) for., duration.of t
St udy. Rt S-Sl EYBIFRT G- N 2y SR le by e nore free
c;ﬁéﬁﬁ%ﬁﬂﬁ@&éidﬁmd a L &AbgNeR R eehf SEalIDyNossogni zed

uman, nonkey and rats tenb2 target i(}L)I;S | domain). |
Pharirmc ol{l‘lmmir@tqmgym@ anddddN Ib} atthedy chplgimd Wrem the

nmet hods. wer e used. e data,d nst- n
S SR RN S e Lol

in the prpsd dRidnggfiSed whti N ENRDftitodnof ylagh évateded by a

| evel s in cancerous prostate. Anti-TenB2 antibodies
PIEYSe CofhBIOSi B FAPHSTTIAQIS T 100 TH amingcil (esidyeepliapaisiqnt-TENB2
a{&g}e@a agtsitet%ogli es, when conjugated to MVAE and MVAF

P l@ﬁ 1o kill prostate tunor cells in vitro and

i N V4Vo i Dh/@fsicdutsengickrediahlii TINRE saytdy i ctaverimehein the one or

ef fi caci ous doses of TENB2- ADCs Cig.ere.s}ig%[;i.fi cantly
MPEViEIe QYREHICANYER A¢iH A8 gHe8 aredgerte bl & B CPERt t oxi ¢

effegts i ' rﬁ;ﬂﬂ; ARl AS i 109 MdntpgrBihg one or

spec:él:'fi ca? Lll{)%glﬁgﬁci% Sl ((*]‘J([eéltdeg1 t%ﬁ\géigﬁtfléoi(ag?gﬁtﬂtgo enaﬁbl e ¢
mofescgkdnictedtldared finenart to practice the invention. The

present —i-pventi-on—i-s—neot 9 be—ti-m-tegd—in Goppe by the
SEERSEF Bche B poSIARE Siice ?}Héétdegos S84 b frent i s
CYpt BhEREI 88 a %ﬁ‘%‘?ﬁﬂe&ma usY YRPE HABf certai-n-aspects
SbEASEEDRWVent i oV 1&fd any coWsPFucts [tiat are
EfWRTCABRAVI Yy equiMdl®Ent areVwi@@in tjhed scope of (this
TVANBOVFORP The depasit of mate4Cal hersein does hot
reppsthEYt.e an|admizsist on thatibhe wijtaen descri ption
"Dggigt@rfgg{)f"ai edsqizs;d nadepugi e780 enabl e the practice
vRkaBBYpaRPect [of; die TTVeNtLopscl neliudi ng the best .

mae-thereof—mor s it t nstr as
Sp lgﬁgi %:ﬁof tli.]:eﬂoc.%i st ?Egggpeci ?‘?éé i-+Hustrati ons
that it represents. Indeed, various nodifications of
the gnventhopdidn@bihdeadd 4n@i-ThRBe 8HBNY @Ndaifes Ghtle@dthe one or
herein will becone apparent to those skilled in the

mard fréa oistditrearhiop egol mgjdassies logetiedmn ahepvyathping t hi n t he

scopge of e appended cl aj Irs. Al , ' - .
engi 2'eer eﬁi‘ﬁféﬁ%?‘g’?%f\ﬁéneaeﬁﬁ %f%lay%ic glznﬁ‘ . |Ms)€|) r?’gOfgrl]ééXgér gérrgﬁrésmg one of
ﬂog@qumﬂa@a@dﬁraﬁ: aci ds and a sequence sel ected from

SEQ I'D NOS: 8-23. 2

| he cysteine engineered

o

SeAtEnTENBRaaN! Pbady6fi ad| [@awat wher ¢ W t he cyst 8FFel - D-
Cgaginneetédnant NuTERB2 ngnt i Heouye bi p@s Nugog TEEI9R
ppoLygpeppbde. | QsC Q5C 8
LSLTCCVSGYS | A23C A23C 9
LSSVTCADTAV A88C Ag4C 10
' TLVTVCSASTK $119C ~ s112C 11
| VTVSSCSTKGP Al21C A114C A118C 12
VSSASCKGPSV T123C T116C T120C 13
WYVDGCEVHNA V285C v278C V282C 14
KGFYPCDIAVE $378C S371C S375C 15
PPVLDCDGSFF 5403C S396C 5400C 16
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3. The cystei ne engineered anti-TENB2 anti body of

claim1 prepared by a process conprising replacing one
WOgPOMEEHani no aci d residues of a parent anti PEES2008/080102

anti body by cysteine. 4 . The cystelne engi neer ed

anti - TENB2 anti body of claim th one or

fred. cystTéilr3 SESteine Aeginedre %I&IENV@@ A Oql %fi‘il ﬁmgpnsmg a heavy

The cystei ne engi neered anti -TENBZ

Ch?ﬁge%‘leace éo?nprfsm % 4 conprising one or more sequences

sel e@vmmmmzvPscvmﬁéew@ﬁ%cm@%ﬁf@sh"é%“rVéaY%ﬁﬁS VPENBBREFC
KG%B@»{GE?%G@EK&JP@LK&R&T%@@I@kﬁbﬁsﬂeLmAmev@ﬁememDYsmnsz

ine am no_acid resi

o O =
semf{smsavmpssemmwmmgH@iﬁ@T@YDWF%‘<5§@6WE§P%P§F%%§P§H¥LFP
p}JPf(I%HM%SRTB%@T@X){%%%P@%WW@@VMKWK?}ENBZNMWWVMQD

WLWI?FILY&E\LS@L . SI S%AEC?QaP\}/Q PQV&EQP&%@H?}Q&%SEPME%E@%IAVE

wﬂsm@ﬁs@ﬁmpsmﬁmsmwwww TOKSLSLSPGK

KGALEWMGFi s YDGSNKYNPRLKNRI Ti SRDTSKNQFSLKL Ssv TAADTAVYYCA
RALRRGDYSMD YWG b QBT LVTVSSCSTKGPS

VEPLIAPSSKISTE SESIF AR CGEINgREY RRERVAN RS EALT 85 b AP gEsing @ light
h%%SLSSWT Eﬁ% GTQTYI CN\/] S| HKPSNTKVDKKVEPKSCDKTHT CPP

PKPKDFL M SRTPENECVINDWSHEDRPEYRFSWARS IIOREVFIGARTRPREEGYNS
GI&%\{LYEXWGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQYS SYPFTFGGGTKVEIKR

s MESNGRPENNYKAT: @RVD@&B%F!F&WSKB&CF VDKSRVDQGI\IVFSCSVI\/HEAL HN
HYTQGSLSLSREK 0 SEQ 1 D NO : 9. The cysteine

g e T LA BT G
ST S R I U P s -

@fﬁfgﬁg& @lﬁaﬁmsy@ﬁaﬂmm@m®dy
ST TLSKADYEFRUYACEV TS SS K SE OSSR T ghich s an

dﬁ’ltl%od\'m%,wat ei ne engi neered anti-TENB2 anti body of
“wherein the parent anti-TENB2 antibody js .
sel eblt ed Thooyseinoeaharal ansint ENBdypntihody %frfé@ } lowherein the

ti
antﬂao dy ?ragment is a FFab fragment.

13. The cysteine engineered anti-TENB2 antibody of claim 1 which is selected
from a chimeric antibody, a human antibody, or a humanized antibody.
14. The cysteine engineered anti-TENB2 antibody of claim 1 which is produced

in bacteria.

15. The cysteine engineered anti-TENB2 antibody of claim 1 which is produced
in CHO cells.
16. A method of determining the presence of a TENB2 protein in a sample

suspected of containing said protein, said method comprising exposing said sample to a
cysteine engineered anti-TENB2 antibody of claim 1 and determining binding of said
antibody to said TENB2 protein in said sample, wherein binding of the antibody to said

protein is indicative of the presence of said protein in said sample.
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O chineric anti body, a human anti body, and a humani zed
anti body. 11. The cysteine engi neered anti- TENB2
WOZHIVES8HY of claim 1 which is an antibody fra§fkdtS2008/980102
fhe cysteine engineered anti-TENB2 anti body of claim
11 wherein the anti body fragment is a Fab fragnent. 5
13. IThe ciistreéthed ehgiamed pedhcant sait EnBRlegampbioeha il suspected of
cIaLn1l.$QE js selected froma chinmeric antibody, a
CXRURTEAS SHE i §ﬂ§%m8%m5 humani zed anti body. 14. The
cyst®i ne gRahae6d 80CRhI16 WiNBAn aatlicbioeya plostateabvarihn, breast, lung,
which is produced in bacteria. 15 . The cysteine
orgayérnaeradearnsell- TENB2 anti body of claim 1 which is
prodyced .0 in . .gell s, el ’ . Ay
Phe b esenisaefod ShERh ik UEERESC, GPRERT Mt o a tabe
scRfcicaaning i Mub g scait dy @rat@bizptopal tdotime toh acdnaarpm@éxmge ligand.
exposi ng said sanple to a cystei ne engi neered . .
ant | 20TENB> PhpriasediFablormmlgtinn £ompHsHe tu ST eI nsaicA gnu-
T | t] t ' § IeB1al B, SAPRE & excipient.
ENE AR IR 1t S IR R ChEPigbl: B, SATRH & excip
i ndi Zlat i VEhafystehe qugeseredenofTISEB 2 apitoidgion claimdavkerein the
sampl e. 17.. The nethpd of C ai.m 16 wherein said s l,e
BBy a8t g Der e iC e ua B Rt BOCH Pl b ERERYS arue
aﬂ@&ﬁ&%@ﬁnﬁ%d.The met hod of C aim 16 wherein said cel
IS a prostate, ovarian, breast, lung, or pancreatic ,
canca¥. cellhe anlidodiFdengnemigdteof! cGlimi hh comRisaTet ¢ stdige engineered

ant |. y i ovalently attached to a | I .
o b el Be B i AL PERE L Bo Bpe PRl o G Bypine
elBlcRlcdCANPH IO BN Antib@BNG attBed throhdy srRGR Widre dlee cysteine amino acids

ornmul ati on conprising the cysteine engi neered anti -

byTENBRr antigty by tooP: b aPmpeundaiying rarakeuti cal |y

acceptable diluent, cafri or excipient. 21. Tﬁf

cyst ei ne engineeréﬁba' = B2 anti body of claim1l1

wherein the antibody is covalently attached to an

aur i whereipris dr 4g- Abitet y whereby an anti body drug

conj hgat e ‘hiaﬁt%%ﬂ?—%‘ru Pésmiddg: Mﬁ&lﬂg%fgfaﬂg 26 QU HIR DS 2.
of ¢ a|n1§ conp |S|$g é%tystelne engi neer ed
ant i 24T ENB2haaiti Hod gydr{gAbynj ugindc ampamd o t i @ 2dvhegein L has the
noiety (D) wherein the cysteine engi neered anti- TENB2
“ﬁﬁWF%ody is attached through one or nore free cysteine
am no aci ds

—Aa— Wy, —Y,—

where:

A is a Stretcher unit covalently attached to a cysteine thiol of the cysteine engineered
antibody (Ab);

aisOorl;

cach 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

yis 0, 1 or 2.

25. The antibody-drug conjugate compound of claim 24 having the formula:
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by a linker nmoiety (L) to D, the conpound havi ng
Formula I : Ab-(L-D)p | where pis 1, 2, 3. or 4. 23.
WOPRH®/@AtP body- drug conj ugat e conpound of cl ai WFEE]SZOOS/OS‘"OZ

wherein p is 2. 24. The anti body-drug conjugate

conmpound of claim 22 wherein L has the formul a: where:

Ais a Stretch unit covalent|y attached to a

cyst ei ne t/hi of th(% cyst ei ne\engi neered anti body

( Ab) ; oN-1R"e@elv, MPiAB-Dridependent | y an Ami no

Aci dA9n|$; wl(s an integer ranging fromO to 12; Y is

a Spacer unitOcovalently attachgd to the drug noiety;

and y is 0, 1 or 2. 25. The anti body- qj;ug conj ugat e

conpoberd PAfB tslpaiamBihohaviyhgrtehwyhendiR ats\mbwéelﬁLrEhP&:l selected
val en

oPRArEar Cotectbeoe] yﬁﬁﬁm@zﬁ%e% IRy T g
((ﬁé)r g‘fgybe%bo{ﬁgl‘ @f @{i@scyggﬁ)w(é 0 (&Ft@cftemcﬁc%l (CHa),—(C5-Cs

car car bocycly
5 h@vgﬁlmtﬁwcwtwocy( 6}1720@1(1{)‘13 CRCI hﬁmmNR&dcﬂz))r,, ((CCHzCHzO)r .-
-C8 heterocycl qg 1 2cC(O) NR b
(CHCHLICHED) 71,_&1%)@@9@@;,?2@11@@,3 2 (cqzzaﬂ@w @)ipjﬁ%lm ~CHy-, -

A SRR ARG -

HERORD UG 9y AT SRR Rt s

iﬂdSpdnddﬁp/%detﬁgbyraaglmgmtoagélto t@ngl ng from1 to 10. 26.
The nt|b dru con u ate conpoun f claim.,24
10 wher V\ﬁh‘%’ RERET gaf en“é’ g?ﬁélaﬁﬂ?4m§elﬂr 'S valine-

Ciggmnggate conpound of cI ai m 24 wherein RL7 is (CH)S

or (GH2)2. 28. The antibody-drug conjugate conmpound, of

cl ai ¥i.24 Hewimpotiherfpeamitgic @pothe odnkimgdystgrag R is (CIh)s or
@? jugate conmpound o f claim28 wherein R17 is (CH2)5

( ?(C112)2 30. The anti body-drug conjugate conpound

of chai m Phe hawodg diiecdmpidid @mpound of claim 24 having the formula:

0O
.

Ab—S N—R'-C—D
15 © P

29, The antibody-drug conjugate compound of claim 28 wherein R is (CHy)s or

(CHs)a.
30. The antibody-drug conjugate compound of claim 24 having the formula:
%g( PP I( vm Qﬁ
HN
O)\NHZ

20 31. The antibody-drug conjugate compound of claim 22 wherein L is SMCC or

BMPLO.

88



3 1. The antibody-drug conjugate conpound of claim22
wherein L is SMCC or BMPHO. 32. The anti body-dru
WORgH 3¢t e conpound of claim22 wherein D is RGERS2008/080102

havi ng the structure: where the wavy |ine indicates

the attachnment site to the linker L. 33. The

ant i ody - Hreugtibody-dgateenpgatocangoofid ef diim 22 whibsirePns MMAE,
his I\/g/AF, having the structure: where the wavy |ine

P St BE "Re attachnent site to the linker L. 34. The

ant i body-drug conj ugat of claim gP% wherein

bi

n awtib dy, !l and athumani zeéd a ody.
35. The 'ant®©bo drug cOnj Ugate cShpo nd of cls
wherein the parent anti- TENB2 antibody is an anti body
f r agwhat theaGavyTire iadicitoothe-atrdlgnevsjtatiathe lisbeidound of

cl aim 35 wherein.the antibo fr Nt ol ¢ - -
Fraghent. AR AR B BYNT th el 22 SBRisinpjs VAT,
hm;ag@ggtr&d@@mauri statin is MMAE or MVAF. 38. The

anti body drug conjugate of claim2 1 wherein L is

MC- val - cint ~PAB or > ~. Thecanyi bqdy drug conjugate

of clgéi m ' '
anti bo
structur|es:

FAb- Mg Ve OPAB AR
Ab- MC- MVRE erein Val i9& vaPihne”™ Gt
is citrulline;:

p_is .l 3 4: '
cyst UHE O SR B hedne ety B0 Rt |
41. Jhe anhd Hetydedug: eanjdagaieenm@iund oty Q1 whereh theAlarent anti-

_conprises SEQ ID NO 1. i . . . L
I'ENB?2 antibody is selected from a monoclonal antibody, a bispecific antibody, a chimeric

e’ ro e

antibody, a human antibody, and a humanized antibody.

35. The antibody-drug conjugate compound of claim 21 wherein the parent anti-
TENB2 antibody is an antibody fragment.

36. The antibody-drug conjugate compound of claim 35 wherein the antibody
fragment is a Fab fragment.

37.  The antibody drug conjugate of claim 21 wherein the auristatin is MMAE or
MMAF.

38. The antibody drug conjugate of claim 21 wherein L is MC-val-cit-PAB or

MC.
39, The antibody drug conjugate of claim 21 wherein L is SMCC, SPP, or
BMPEO.
40. An antibody-drug conjugate compound selected from the structures:
Ab-S 0 H O
H
— 0 () Ok%’j;Nf’? WVN
N~~~ Avalcit-N 0 0.0 & GOJA/O;@
o) H P

Ab-MC-vc-PAB-MMAF
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WOgP0945834h 40 wherein Ab conprises SEQ ID NO 1

42. The antibody drug conjugate of claim40 wherein Ab
conprises SEQ ID NO 2. 43. The anti body drug conjugate
7 Q Y 7 Pgﬁajsg%gosmoz

ID NO 2. 44. An assay for detecting cancer cells

conprising: (a) exposing cells to an antihody-drug
conj Mga&t e conpound of cl ai m 21; §2§£§§? gtéiﬁ%u. H OH
t he ext bi ndiong of t anoi -drug’c njngggeLWNT)\[:j
conpoun Nt he_celhg, 45y The assayQof'el'aith£4° o_ 0

wherein t cells are prodstate, pancreatic, |ung, !
breast, colon or ovarian tunor cells. 46. A ngikmdvePAB-MMAE
inhibiting cellular proliferation conprising treating

mammal i an tunor cells in a cell culture mediumwth an

anti ogg-drug conj ugat e conpound of claim 21, whereby

prol I"'fe lonypf the tunor cells is inhibited.47. The

met hod of m 46 whepeinm the @amal i-an r C?}|@H

are ovarian_tNinpr_cel ls. NL N N

formul ati onlconpri si ng ﬂkecgnt body Ar conj ug téré?[i:
claim?21, aRd a phar maceutical’ly acceptabl e @i.l@ent,

carrier or excipient. 49. The pharnmaceuti cal P
formul ation of claim48 further conprising a b-MC-MMAE
therapeutically effective anount of a chenotherapeutic
agenf,gsel ected fromletrozole, oxaliplatin, doxetaxel,

5-FU, lapatinib, capecitabine, |eucovorin, erlotinib,

pert épu gzﬁacizunab, and genctitabine. 50. A nethod

of treati -G cer corngri 'ng agmmi'steri to a
patient the pharmaceutical farmil gtion. of, cfaijm 48.
51. The net od\6$E€]aln1 0 gﬂsja the EaNcer i 43 | o \

sel ected fré&mthe group consisti-ng of~prostade © W~ /
cancer of the urinary tract, pancreatic cancer, lung P
cancer, breast cancer colon cancer and ovari an canceyf.

52. The nmethod o claim50 wherein the patient is Kb-MC-MMAF
adni nj st ered @ chemptherapeutd 6 ;a0ent. by CORMNINAL Qcin
mnth“’%E”bn%H28%§%ggﬁggégﬁ@5§a e coripound, wher e fﬁeele
ehermidneniapeNBRandpeht ofi aisel.ect ed from | etrozol e.
cisplatin, carboplatin, taxol, _ paclitaxel, .

oxal 1hl at THE gy e corstizes of oYL RPiTeines p spPRrifes SEQ 1D

Negftuzunmeb, bevaci zunmab, [apatinib, and

42. The antibody drug conjugate of claim 40 wherein Ab comprises SEQ 1D

NO:2.
43.  The antibody drug conjugate of claim 40 wherein Ab comprises SEQ ID

NO:1 and SEQ ID NO:2.

44. An assay for detecting cancer cells comprising:

(a) exposing cells to an antibody-drug conjugate compound of claim 21; and

(b) determining the extent of binding of the antibody-drug conjugate compound
to the cells.

45, The assay of claim 44 wherein the cells are prostate, pancreatic, lung, breast,

colon or ovarian tumor cells.
46. A method of inhibiting cellular proliferation comprising treating mammalian
tumor cells in a cell culture medium with an antibody-drug conjugate compound of claim 21,

whereby proliferation of the tumor cells is inhibited.
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gentitabine. 53. An article of manufacture conprising
t he pharmaceutical fornulation of claim48; a
WORHHYIRHEr ; and a package insert or |abel indPEALSAYS/080102
that the conpound can be used to treat cancer
characterized by the overexpression of a TENB2 .
pol xhﬁe pt ilde m&hod qlidaigy 44 wherer themagmadiaglengy cis grgypvarian
53 erein the cancer is ovarian cancer, prostate
WK edS: “cancer of the urinary tract, pancfeatic
cancgr, |AIpgareRBasical foraalatior anapisinothecolibedycdng epnjugate of
55. A nethod for meking an antibody dru conlugate
claprplo ol ébﬁmap@itwgllﬁéawg&aékerﬁélu%g%%Vé%fr oexéi‘rﬁ’lt“?“- THNB2
ant '@Ody g@s%la%ac%h@%amf&m@ﬁgm% B 43t REthd Didfdising a

noi ety ( ereln the cystei ne engi neered antibody is
thatpatiosity tiircoinghmbhet WhehomotherpcenyigrobseeelSomilplgozole,

NRDRRY RS L IRETPE: B 1o s o GREGM um

bgédgagmﬂghy gnggﬂmk;sing the steps of:(a) reacting an
engl neered cystei ne group of the cysteine engi neered

ant i ody Avntdtheal ofi trikeng rewgeenmprsiiordmiaiarBedy ArpHge the
internediate Ab-L; and (R) reacting Ab-L with an
mﬁ@??@ﬁ?%ﬁ?ﬂpﬂﬁmﬁﬁvgggmﬁfgﬁhereby t he anti body- drug

conj gigat erhSmE@baBdclaRh 50 WIRFdiS iHtGahdte istcdqsedofrom tlg group

reaqtlng a nucl eophilic group of a drug noiety with a
cdnisiykes olr pragletgtcanesrf@nagr @l Ui Wingke FaginpBCTRIHE S1Ch- e cancer,

and (d) reacting, D- | engi neered cysteine grou
b%fgf%g%ﬁﬁgﬁ fﬁggéﬁaéﬁgg%géggﬁgibody; wher eby t he Iroup

ant i yody- didgetiodjongate S0 svifearimdd. pahiént iThémmestéred aof

clai m55 further conprising the st. of expressing the
cheoyotlarans b n gReTe 8F U RIALT Bodyh gh @Hgﬁ s:é"“ﬁa?ﬁﬁl“é%?‘c 33%?““’ where
th(c g?@)mtﬁ@r'aéé{tﬁ%@cmﬁg @el?@@@ ﬁgmgt‘trg"lﬁé, 0 s%@atifny Ea{rb(%latin, taxol, paclitaxel,
conprisin e step of treating the expressed cysteine
oefiglaeededtaal 5Hddylewiovhria, erlptiut, perteryerab, be@cizipmeb, lapatinib, and
met hod of claim 57 wherein the reducing agent is
2EBIECtEd from TCEP and DI T.

53. An article of manufacture comprising

the pharmaceutical formulation of claim 48;

a container; and

a package insert or label indicating that the compound can be used to treat cancer
characterized by the overexpression of a TENB2 polypeptide.

54, The article of manufacture of claim 53 wherein the cancer is ovarian cancer,
prostate cancer, cancer of the urinary tract, pancreatic cancer, lung cancer, breast cancer, or
colon cancer.

S5. A method for making an antibody drug conjugate compound comprising a
cysteine engineered anti-TENB2 antibody (Ab) of claim 1, and an auristatin drug moiety (D)
wherein the cysteine engineered antibody is attached through the one or more engineered

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; the method comprising the steps of:
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59. The nethod of claim57 further conprising the step
of treating the expressed cysteine engineered antibod
WORWSEH90xi di zi ng agent, after treating w thPCRAIS2008/080102

reduci ng agent. 60. The nethod of claim59 wherein the

oxi di zing agent is selected from copper sulf
deh;(’@i)r oag@e@gbg an a@gige’er%@/sgiq}e_ group O'P t%e cystgine %ggi’neered antibody

with a linker reagent to form antibody-linker intermediate Ab-L; and
(b) reacting Ab-L with an activated drug moiety D; whereby the antibody-drug
conjugate is formed;
5 or comprising the steps of:
() reacting a nucleophilic group of a drug moiety with a linker reagent to form
drug-linker intermediate D-L; and
(d) reacting D-L with an engineered cysteine group of the cysteine engineered
antibody; whereby the antibody-drug conjugate is formed.
10 56. The method of claim 55 further comprising the step of expressing the cysteine
enginecred antibody in chinese hamster ovary (CHO) cells.
57 The method of claim 56 further comprising the step of treating the expressed
cysteine engineered antibody with a reducing agent.
58. The method of claim 57 wherein the reducing agent is selected from TCEP
15 and DTT.
59. The method of claim 57 further comprising the step of treating the expressed
cysteine engineered antibody with an oxidizing agent, after treating with the reducing agent.
60. The method of claim 59 wherein the oxidizing agent is selected from copper

sulfate, dehydroascorbic acid, and air.
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