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application clains the benefit under 35 USC. 119(e)

of LRV S j ' : 9
71 FREMAN AN Bals FRRUL SHpNE PRI AR P ERE S GHEREOR
and 61/077,397, filed Jul. 1, 2008; the disclosures of
mhlch ar e |ncorporated herein by reference.

p-selerence tq LADRIICRIONSH \esothelin is a
gl ycopr ot ei %ﬁﬁﬁﬁt ADcILhg (B BERES uAler 081USC. 41 1@F0f US
nmesot helial 11ni % % peritoneal, pleural
pdi’rbcmmdhlaxkp;ﬂmdyonsd%st 6@@76 b26 \/ﬂdsd Oo. il g4, 69/9Bu692 ifdetl Nov.

w20 e DL OR B 0 gt oy Rens Sielseas phyab RS ppprorated
?Rggﬁﬁggﬁdgéggg_negakaryocyte potentiating f act or

(Yamaguchi et al. (1994) J. Biol. Chem
269: 805-808). The 15 nesothelin cDNA was cloned froma

librar [f ed frogmthe HPC- Y5 cell line (Kojim et
a|_§$§@%£f%ﬁiu@%n 270: 21984-21990). The cDNA

al so was cl aneshthdlii B8 glyREpioedin ptesdratlonaid sikdy oRdells of the
whi ch recogni zes nesot hel i omas (Chang and.  Pastan

( 1mewhetipbliningaf the paripneal gpleural s mezicarsigal hogly cavities. It was
St(j)’ Itlalffy?ulrpfieggx% {hlg%luhﬁn' %ncrggftfzzrceaﬁée%%eg Mink \?\ﬁ@%lmd was
sur precursor pol ypepti ichi

pr ibealty hh@ﬁnbg{akﬁﬁ@@ﬁt&@ténﬂﬁlﬁﬁg abily ah%esdmdmmdnmgakmyocyte

CamoeRe (PRI Chmesicabg g, @7 ) e ahon pod¥s-808). The
1%@3)%?611%%MA V\’ag cﬁﬁgii Fﬂoﬁpa flﬁ’ragﬁf)ﬂ%ﬂar@d( RoaSHE @IPQﬁYS cell line

nor nal nesot hel | al mesot’hel Tn 1s overexpressed
i n(qumm atlal.{(Y 98 JoBidh (Peam. 21681 8§4-2 A0k ThegclANA also was cloned

R TETERAEH MO B RRRBRGEPPE el peS (g and

eXPLRIng 1 99B IO NN dicsd SER1ESs8H 1 304@D Fraturatye hjesd@8fin is
of all ovarian cancers, approximtely 82% of

pa@imsawon tercell suré@sm@@&@dq%mnscwp}mpm ahich 18304
reatlc

e 5P IR B0 e 0 P L P AREE SRS, BRERE ARG Yo MPE) and

Muj a0 kDEInggntraebige Romipepai edadsin whi/c2004)eClive hinbel Res.

gene was_di srupted by honol ogous reconbi nati on (Bera,

T. K383 Pedt an, 1. (2000) Mol. Cell. Biol.

20: 2902- 2906y, 'ﬁlﬁlo%q ﬁg%@b\l’gsgﬁ RAG feRfheljal cells, mesothelin

reproductive a norna ti etecte I ndi cating

t hatoverg pieheeldiim séuemi ttypm:s of Buman ttmmsgnmladhng oll ngpsothelomas,

or reproduction, | east in those

209nH B uR apé;?fllgj‘g%{gg}aggegﬁ $gd some stomacﬁ‘ lung aryc}Oendometnal

cancers. For example, mesothelin is expressed on approximately 70% of all ovarian

cancers, approximately 82% of papillary, serous adenocarcinomas, approximately
83% of all pancreatic adenocarcinomas and approximately 86% of all ductal
pancreatic adenocarcinomas.

Mutant mice have been prepared in which the mesothelin gene was
disrupted by homologous recombination (Bera, T.K. and Pastan, 1. (2000) Mol. Cell.
Biol. 20:2902-2906). No anatomical, hematologic or reproductive abnormalities were
detected, indicating that mesothelin function is not essential for growth or

reproduction, at least in those mice.



Mesot helin specifically interacts with CA125 (al so
known as MJC 16), a nucin-like glycoprotein present on

wao b@osuroface of tunor cells that previously hedI/bsmns/ 078123
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identified as an ovarian cancer antigen. Further,

bi ndi ng of ]

o119 o SAS8 TR RPN AB B s

nMesRheldinliRe glycoprewii pesad on Ithessjhvfameﬂugmaddlsdharpranously

adenocarci noma (Runp, (A et al.. %OO4$ B] Ej ol . %112%1

2 had baggdentdipyl as e Gy erda GRCYRNHEDL £ HENTTOINAINgRE GA P g
;-nerﬁ‘tl}gneol%dnﬁﬁl%timeﬁﬁ Il s%te%tgﬁlctcgﬁ a@l’ie%f&xrarn@ @€ £145eand

netast asi s rmati on of ovari cancer and
mesebthelin areCAXRprevseaddhndvinsed pradghvarian ddaddardizinea (Rump, A. et

5’3/2\' 53 Bzmztégg 25k 300009 PE! E%B%ﬂ%&? EEmESIOR R he lining of
act | é ﬁ(ﬁ&ghﬂgyrreﬁﬁléjs' Jvitl?ﬂfél rSOREd Sitd SrmEmdiafdrngtidh6f ovarian

mesot hel 1 n ar e of interest. Summary The
pasen anctimssmb@mr@Aﬂ)Rinmdm i holughted Fariifetel neritneal metastasis of

G el R R e AT

properties gh¢Rvast the Blteg@lihg, nidliiiobalngdemny fdrﬁndidiﬂﬁﬁlg the activity
mesot hel in, internalization by cells expressing

me$ otesethelin are @hitteneston of mesot hel i n bi ndi ng to CA125,
and/or the nediation of antibody dependent cell ul ar
cytotoxicity (ADCC). The anti bodies of the invention

Caunbfaarsed, for exanple, to detect nesothelin or to

inhibit the growth of 20 cells expr SSj ng mf ghelig, .

such as mesdtEEresRediprlevss pyvids 110¢ bodies, in

a ' AldathvBUBBMAbI

AR plar itfiah BHED WA %?512%%?‘83%9%?%%% noportion

t heoofics snbieasehlgh affmlarrhmthngigo ninmahsmpsotieehin, mtssoallvetipmby cells

and exhibits st..one.of t oW n per.
(Eevss s metp Rl TRBL R RETEr i v R P AT 2§ gl Ty

ormécﬁzircon of2atibRy depehdthEEdIRlldr29btdNicity (ADCC). The antibodies of the

nmesot hel i n-expréssing cells; (c) inhibits binding of

mesvdntieh ican b@u@dafqr anarnplﬁd@rdemqt mgwh@mozse inhikjy the growth of
exh bi ts ADCC a ot h e and
(ec)e lf’ R B né? "E%s%nt Othghn‘e pr es F%Sgée%lﬁ's in

vivo when cagjoug ailﬁdt i infer@ivh@eaXing to Alisdlartdualahymonoclonal
the anti body exhibits at | east two of propert.ies

( intibeds), or ay gytigearhindiag porign éhgppalt whersinythe tﬂ%‘[gméiﬁ &ﬁf%évman
OARRin 3ha LRl WILRPob! (RNORBICIESpBbiel ) 1 (C)

era ody exhibits
four of(apbixgens hemaf mesothdjn w(th)a Kp ¢fdl) x 1@(?1&4 oeless; Even,
nor e preferably, ant| 0 exi bi.ts five of
pr oper t{& és’(néf)mal(asg y mespthe %’f)‘prﬁ?‘?&‘g( ’In anot her

preferr ABRL Qzﬁ@eﬁﬁhﬁl sotheki n
22 WO 2@89’?“9&%8%7 Beof hugg%tgésl}ﬂo%%% e 4hifEe

(d) exhibits ADCC against mesothelin expressing cells; and

(e) inhibits growth of mesothelin-expressing cells in vivo when conjugated to
a cytotoxin.
Preferably, the antibody exhibits at least two of properties (a), (b), (¢),
(d), and (e). More preferably, the antibody exhibits at least three of properties (a), (b),
(c), (d), and (e). More preferably, the antibody exhibits four of properties (a), (b), (¢),
(d), and (e). Even, more preferably, the antibody exibits all five of properties (2), (b),

(c), (d), and (). In another preferred embodiment, the antibody binds to mesothelin

2.



with a KD of 5 x 10-9 Mor less. In yet another
preferred enbodi nent, the anti body inhibits growh of

WOore®ons®sT n- expressi ng tunor cells in vivo whePCT/0182008/078123
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antibody is conjugated to a cytotoxin. In another

aSReCs Kn tDF §x 1'@)\'9%31ir Py PRI v& :agétrl]lélglyrg%njeﬁ ehBb&th it T antibody

nonocl onal “anti body, or ant I'ng portion

t hgttiiof growttes i esotietinaaxpideddy tummassis ponpetvben fhemntibody is
bi nding to an epitope on human nmesothelin that is

r eHYBISEE HYYRloOXef er ence anti body having: (a) a

heavy chainpy Qﬁc%tﬁél%%}é&?%h@&%%ﬂ% & bR ol RO

Iy
aci d sequence 0 NO 19 and aSI i ght chain
v atdrablogalrangibody, OWhitigearbpndisg portivh theaerifnghergid the andibody cross-

Zﬁg%ggtgg f(g‘fb' = ‘Iﬁ)g)aéll\q%toé%@ Fx%%ﬂ%n\égﬁﬁ%ﬂgﬁqig&i\slg&otg&%ed by a
CQ&E’?feinéé Agidohe nahpo aci d sequence of SEQ ID NO 23
or (c) I Si

a VH conprising the am no acid sequence of SEQ
| D NO (@1aheavyachein vaciehisrregivm ¢V preomprising the petinpeagisessgaence of

of SEQ ) 1 he. referen ant i ' .. .
descri éﬁ?@l mﬁgr’“‘é’gﬁg@ Fkéadn f'ac'fl%eerrg hoggl%gi/vgosfna%nsmg the amino
Ref er engRl sApbdnRedf SEQUB)NOf B);, and (c), respectively.

In a preferred enbodi ment, the reference_antibod

conpr i $bk a¥AgImpsising the ppana ¢réd saeupRred iS@%%N&éQ agdaVy
SEQ I D

TNE d a. LS ' cid
sequencarpr Gt afigreSOMRL RESKOAD 90, 35, B
enbodi ment vy dvenp2Bingethe aeimeacididgasty of SIHQY IBNO: 1At a Vi,
conprising the am no acjd sequen f NO 20
and a WOMPEHELiths %l@%l%%wcseng@éEﬁgﬁeé of SEQ I D
NG 23. In ygf rg%%%@gﬁtiwdgsﬁeﬁc@% 8 TDO 18 Rdferrdd¥® hereinbelow

reference antibody conprises a VHepon'prl sing the
aris Refaeid Awiodies €2)o(b) SEQ (EDrdspectelyand a VL

conprising th ] id.. f S | D NO .24,
56" anor hdf cASEEES SHRtimoR e TP ise FATRAS GpRect a Vi
| sehkefcTROas]eNRld *Qhdideedy SEQAD RO: a9bh@8e V- Rofgisig the

portion thereof, conprising a SH that is the product
ofangno addseausdcd efoPhQ@ IRUVRNA/Hn3ngheyprsterisd eabedipgnthe

3-7.9ene rein the apti . cl Il | '

kg e D R ol 0} kPP AR G R efliESor seQ 0
paevdadmsnd HVadombEShatiethnibe acldeaqlenanidi BOQYD NO: 2t In yet
anti gen-bi nding portion_thereof, conprising a \(bKC:%O ..

t reapthes prefraredrasRhadiment. e r%f@tierl%@t%ggm{%%?aﬁ qugprising the
ge [ . e i .

S5 Fh8 FYTAR SR T0ees Py LApbhEn SR o g

endaqakinee of SEQH® WOveht i on provides an isol at ed
nonocl onal anti body, or an antigen- bi.ndin

t her eofI,n angthst @sgpﬂgf_he_l@vap@n?@ pyiggwpsolate n%%ggliogﬂ antibody,
Pqpayéaggé{-giﬁgﬂﬂé%orﬁon thereof, comprising a Vy that is the product of or

derived from a human Vy 3-33 gene or a human Vy 3-7 gene, wherein the antibody
specifically binds human mesothelin. In another aspect, the invention pertains to an
isolated monoclonal antibody, or an antigen-binding portion thereof, comprising a Vi
that is the product of or derived from a human Vg L6 gene or a human Vg A27 gene,
wherein the antibody specifically binds human mesothelin. In a preferred
embodiment, the invention provides an isolated monoclonal antibody, or an antigen-

binding portion thereof, comprising:



(a) a VHthat is the product of or derived froma
human VH 3-33 gene and a VL that is the product of or

waletovwesdst rom a human VK L6 gene; or (b) a VH pdiEUS1088/078123
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the product of or derived froma human VH 3-7 gene

and a VL that c r of
human VK AZ?a) Ett}qag 1%8%0&0 feoqgﬁﬁsﬁdo%?/’gs p}{ec }é? I33 gene
bi nds BHHTQN’LI’!B@@.{ the lpkdtucfofardetioed fomya pmeheV ¢ Ed gene; or
anti body, or anti en bi ndi n ortion %{9 r eof

(" Enbodi mentb)as Vi é%iﬁf)ﬂﬁieéﬁé%(gucg orgle §0@nglﬁnan Vi 3-7 gene

vari abl EW' A1 155@'5%&%{)& &g%%\éégﬁ?or'n% Manl\éEA(Zbgeﬁe

heavy cC a vari conpri sing
4 whekdn (he)anabdstb;/aspymﬁbalmbmésr }mai]ﬂneme:@mabm CDR3

conprising SEQ I.D 7 ht h
r eg|p on @%%%%?qlgrlgh@re%g@gl Qbarﬁl(gglljl bglqa gﬁ%ﬁqr&mn thereof
K?Iﬁ &gﬁ&lbﬁ gh&ﬁ%rpsg CDR2 conpri si ng SEQ ID NO 13;

t chain variable region CDR3 conpri sing
SEQ | D(#YCe hdBy ch@mo/taheblep@@n CORdrdompmsmigeyH (@ D NO: 1;

R e L e
vari ablg & ﬁ&iv?%hﬁi@%ﬁﬁl@’@égléﬂ CORSERQnIAsNG SEY ID NY): B
heavy chal n vari abl e regi on conprisin | D NO
5. l(cxdhahehwa@mrmbmpgxa@p@me@rmsew@@éﬁ%@smag
Cogp“ (Pt 1 ot yab e Foligf RIS AR ARG 900 FFhma

vari abl(g 4 BghtehaiciRAalle megﬁmcm?,%aplr@n@(%qm N 6.
() allght chain variable re conpr.i sin

| D NO Ampther RAGCRIBEY pagfetred A %Wywép%%ﬁnelan@ﬁg PB%WEhereof
or“@%&gﬁgmbgr}dé&%%&%gtl on thereof ("Enbodinment C'),
a

mprises avy chain variable regi on CDRL
conpr |b l$a)ng hﬁ@ dhBinN@riaBle reglén CIHR lacangaisingo$e@ D NO: 2;
vari abl e regi on r D. NO .6,
neavy. dRar RSBl GrEEEHOE ORI S SER N R
9;  (d) I\% Ihhéij}tchﬁﬁxa\l'a@lal'ﬂ%rréél@ﬁ € DREOé M Q@@smmprmsmg

SEQ ID i ght chain vari abI e i on CDR2
coror | 4ing HERQHAD wBisbEdycian @:Drpr yorap g BFGHBNO: 11

\ellﬁcrjlt ﬁglr(e)agglghttcr}’a{rhvar ﬁ%n%m%ln pet all%réSH%I@E(;ﬁl so‘? 1é(§n d

nonocl ghak ligktdhbodyiablefredl CORB diniiHsiig $EQ IDNO: 17.
t hereof, conprising: ( VH caonpri si.ng an

aC| d se%fwélm‘@aé@ll@élwwet)ﬁﬂ%ﬁlit%’d&r%@ﬁ“%%h@iﬂ@lnvg@Qﬁtﬁn thereof
Bod¥n té’g’sg‘?’“& g (b) a VL conprising an anino
e e

aC| sequence fromthe group consisting of
SEQ | D (AOa he@R- éhin vdiablel nglt)hl €Dt cdnophysigpeleQ 1DAE0! 3,
bi nds human nesat hel i n,
b) aheavy chain variable reglon CDR2 comprising SEQ ID NO: 6;
(c) aheavy chain variable region CDR3 comprising SEQ ID NO: 9;
(d) alight chain variable region CDR1 comprising SEQ ID NO: 12;
(e) alight chain variable region CDR2 comprising SEQ ID NO: 15; and
(f) alight chain variable region CDR3 comprising SEQ ID NO: 18.
In another aspect, the invention pertains to an isolated monoclonal
antibody, or antigen binding portion thereof, comprising: (a) a Vi comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 19-21; and

(b) a V. comprising an amino acid sequence selected from the group consisting of

SEQ ID NOs: 22-24; wherein the antibody specifically binds human mesothelin.

-4-
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conprising the anmno acid sequence of SEQ ID NO 22.
Anot her preferr .1.on [ ; :
conpri si ng ggeé émg ncorg r%%c(é)e%yH%%pﬁS}{E:&e amino

2Q5id 38shehidd) ofSEG- 1D NPT 195 hﬁkg(ﬁ) laev [adenmerishgy e as@guent gequence
of SEQ ID NO 23. Anot her preferred combination

cofiBEQIPNO(Z. a VH conprl sing the anino acid

anqﬁgnggl 8f Agl §q8 ﬁ%eﬁ ce ofi 2%@(3% {{%gmgﬂéés 1%19 n%z“'/h %brﬂﬁr1§1ﬁ§ the

apknikodi®seqaéndeif SEQ BENQB Q0 gardiab) b¥. cooprisxgrtipd @ninofacid
an | gGl or I?%Gél |sotype Al ternatively, they can be
aﬁQqUBWf 23such as Fab, Fab' or Fab'?2

fragments, ar,.gj.p ?Ile?erFéaadoﬁqb?ﬁHﬁoQ QBhBRises () & VM &ﬁﬁﬁiz‘sﬂ{gethe

al so prOV|des an I nmunoconj ugate conprising a
aamnttm‘cyd sfquerdtiesof GECCIID NG é,l, ard (ghe |Vgeqonmlﬁmgﬁ1ge amino acid
portlon ereﬁg (légked to a partner 15 nolecule. In

a SR ¢ U Eﬂ’ %Y red embodi ment, the invention

provi des an 1iBUHMQRIA JFURE GiseREREIcah BY feNe:aiipldodyn 8IG1 or
thls di scl osure, or antigen-binding portion thereof,

| ilglid d;otypet lz%étemtrpduntdjemqmbmtxbog&\y fraginemns,j sgch as Fab, Fab’ or

i ed herei.n s, di scussed in WD
Zg;égl’l(ff s, f’ﬁ%ngeg@'f‘lg%ﬁ%ﬂé “whi ch is incorporated
herein by "I@ﬁsedﬁﬂ@sﬁlre dIb@ plotiRs b @impheatnilgatetdoenprising an
follow ng preferred i mmunoconj ugates, 20 c i Si ng
Opnbaskyi ai this disalosret @ o SaTP NG, POBHOR WF@@O? mg tq ppartner
wher.ei n t

el o R Y b ShBBSTSATRES B pitchfbrovides an
eﬁhﬁxﬁﬂ@cor@ﬁgakwmiprmﬂmﬁnbndy of thjs disclesnomod amtgendomdmg

[(E %%94&%@% g}%@b‘go%tbé %@é&%ﬁ&w&ex ncgp\?kaf:}hlsdg's xﬁﬁ@ﬁ hereinbelow
anth ROGY-REAASTO 2@5@%)@@9@ B, Gidg&ueSofaEick afaldrBoted herein

being internalized into nmesothelin-expressing 25 cells
ary rafeeercap@bé mve]ﬁtlcnepmmdﬁm@le,&@i@@vlng prejerecigpadioCoRYEHCS,

\a,l Pctglng)glg @ﬁét&%ﬁkg? Ef 7 %ﬁﬁ’ﬁ)%%ﬁtofﬁﬁl al%\%élttfogln{vﬂ?l%frﬁﬂe antibody
3(4)) r&%%h%ﬂes V\}lihmren@éqﬂnﬂlﬁod@f{ﬁj ¢heor @RPre@ibindisg to an epitope

o her [inkers include hydrazi ne and
d| @&ﬂufnauenelsomlzlem s(n) wrfgcqrdingdp Fmbodiment éy; fliads qeayding to Embo-

H- cféinte%fo]% (}rgwt) ;s acl)cgrd‘é &(,tlsﬁ %ﬂslb délfﬂﬁ%%{%%ﬁp%f SYlall X}i}]nﬂoﬁy partner

PahbRelle cbiggdELse Bipablerbf&fetngomeﬂied;l(ze(bmm/mdﬁghehn expressing
cl eavabl e l'inker arnms that_are appropriate for
ataeHe andare Cﬁbabl%%%@?filﬁ%ﬂlgﬁ D&ty nol ecul ar species. This

di scl osure a['n%?le% gﬁé‘n Qﬁtil%'oﬁ Sftlflér‘%nd'f@éu@é:éﬂrﬁu ates are

conpri sing an or an gen bi ndi ng portion

t hempohtedofia &Hunaczdl lmldems Unespmkiembedinantsa thedndmais a peptidyl
linker, and is depicted herein as (Lt )p-F-(L )m. Other linkers include hydrazine and
disulfide linkers, and is depicted herein as (L“);,-H-(Ll)m or (L4)p-J LY
respectively. In addition to the linkers as being attached to the partner, the present
invention also provides cleavable linker arms that are appropriate for attachment to
essentially any molecular species.

This disclosure also provides a bispecific molecule comprising an

antibody, or antigen-binding portion thereof, of this disclosure, linked to a second

-5-
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Conposi tions conprising an antibody, or
ant i gen-hi ndi nar. t 4. t . iy ' .
R

pbakimcRutidcikicpfaccept abl e carrier are al so provided.
Nucl ei ¢ acid nol ecul es encodi ng the anti bodies, ,.or )
ant i gen- bi nSPRFOSIHERT FEHI I IATEBRILOGY, Otrﬁ?tége@?t%‘ﬁ‘ih% gPgon
ape ArSY iGRAAIPAT ISR BYbib i HhSebOE BE fhis &Sc1¥§ihké aitba
expression vectors conprising such nucleic acids and
hekirmzetitralty aqepebkgasie re @xpprossiedn vect ors.

Met hods f I tj - t hel i i bodi i )
SRR R
ZQSrtﬁ)Ir@ fheRioPVdrdrd R siRYard 166 bt nifassed b9 RBis ditlokhk, as well as

pressing the antibody in the host cell and (ii)
i spprassiomgvectes eornpiixiey sichamckelreacidsgad heelldells omprasing such

oGS REEL DR S RRE S0 R ARG e o
C QB donStisinkXutRExeRidndiedtrs die)alsd pybliasd addagyy include the steps
sequence conprising a CDRlL sequence selected fromthe
glog (ip extpessingtthe antdfodgmtheonicesi! and 3ii) isoletpethe sptbrdycigom the
SEJ etcctﬁd fromthe group consisting of SEQ ID NGs: 4-6,

and? _ore a CDR3 sequence selected fromthe group

cons Ibsf:li ng of y&kQother Mpsct, theQnvensioa pertaifs fo)a metkdhd for preparing
anti body sequence conprising a CDRL sequence sel ected
f@éﬁ{l@@lqsa@eb%@&%g&#lgmwdcﬂm@é@eﬁio NOs: 10-12, a

CDR2 sequen &G4 Moy SERMR LRSI RtiNICOR 1

SEQ | D NGs: %%Sf’fl%& %%gpgr\@%b%%ygecgﬁe%ce serl ecgtlgd

f r om t Bequgncaigeletaisirat ithggrofip SHEEINIDE NOSEQIB W®s: 1-8)a CDR2

alteri t | t ' id.resi it VH
ant | bodiucaet el Ha By BoHe LIRS HY Ty TBnee. gRror 2
creat e (ghR3 §Rubn@@lcalct SF Rl ik prals EeRing 60SBQIB NeRT-9;

(c) expressing the altered antibody sequence as a

pr ot ei mndfon (iBrroY hentibedp sequenesheompiisiie 3 ORRIeseguinge selected from
a meth of inhibitin 0

resot o froh sl P SERL PGP 0.8, 8.0DR2 sgquence selected from

cont actthdgrobip CodsiviiRg of SEQ IDWNICR: a3+ 1 8 dnide dyCIPRB teygrnce selected
nol ecul e conjugate of the disclosure, such that growth
of the foon thermspuremsisfise PHHERIIPIAIOs:Poet&r abl y, t he

mesot hel i n- ?ﬁf %@é@ﬂﬁ%rlééégﬁe &fitnb abRl r@sidﬁ@@ﬁﬁi'ﬂﬁiﬂé MBntibody

cell, pancrea ovari an tunor cell,
st onmac hretueimoe addd the Murgtibodinwquerek to oreaterat asttonk altered
tunor cel]. In still other enbodi nents, the

mesot hePiiRodySearese; iy tumor cell is froma cancer
sel ected Trqp) tRSHiMRe GASH ahfiftdlyQkquence as a protein.

In another aspect, the invention pertains to a method of inhibiting
growth of a mesothelin-expressing tumor cell, comprising contacting the tumor cell
with an antibody-partner molecule conjugate of the disclosure, such that growth of the
tumor cell is inhibited. Preferably, the mesothelin-expressing tumor cell is a
mesothelioma cell, pancreatic tumor cell, ovarian tumor cell, stomach tumor cell, lung
tumor cell or endometrial tumor cell. In still other embodiments, the mesothelin-
expressing tumor cell is from a cancer selected from the group consisting of

mesothelioma, papillary serous ovarian adenocarcinoma, clear cell ovarian carcinoma,
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endonetroi d nmuci nous ovari an carci noma, pancreatic

aden rginoma, . ] n ot I AN Barci

e B Rl Plno R ol e PHEORGR @ Burcinoma,

e yidcahigip atitochici®nii dictalaganieatitadegastreinama, uterine serous
adenocar ci noma, esophageal adenocag%ona,. col orect al
adABeBeciURG RECTRSAFCHIOB RS EXtralienRtis ) t FopHROMmfRastric

anet C ' A QRoRE ofir8SaltadefociRdMRch £1d breast
t ?é;e&%?%aﬁ?g%tégpp B%h%afamségﬁ ect(.) The rrret ?K?de cc? nprises
adddnocst@bimag to the subj ect an anti body- partner

nol ecul e conjugate of the disclosure.s#ch t

t, the ..
cancer is treajatheriaspsch éheswflét&n_ pertains fo %meg%d)pf tleeatmg cancer
PE£d gﬁﬁg&q R ﬁ’l%&ﬁ)dfc%gn&)frirsgﬁdﬁﬁﬁfsteﬁhg B Qlibjett amEbody-partner

pancreatic cancers, ovari an cancers, stomach .
c andauds conjingteoetibedisclasite suichatthe eancerin éspted in the subject.

stil] other . enbodi nents he .cancer . t '

S Bt B oL G oY Cohararing ety b REFIEH bheers
PaRihdradahc e sRita \RAhécRs) latenacas ahdontsmetiéd] eanceese! Ih still other
ovarian carcinomas, nixed Mullerian ovarian

cambodiorass, therdoeastte be treated isrrelestcdrom Hie Sreur Cnpisting of
pancreati ¢ _adenqcargi : eart.] :
A e
adgRMoAi8] MFE Multotian dvefat ¢agcihbmhes, dnddmetanid inwoiness ovarian
gastric adenocarci nonas, esogpa al ade.no(c{ar ci nonmas, .
c SRISIOBIas] PAGEARe éﬁi%ﬁoﬁ@ﬁ’é‘gn@ﬁ uc g%{ngeatlc adenocarcinomas, uterine
a ] | hPtel id B ' mé8) gastric
G B BRAT Jonrhd BhoPBRGa R s BB R HE it e
anilamcacibmaseepophapes! {dSE@akdndids, tdlprasfal pdrmovadcigpmeasand
3C10 hupan monocl onal anti body. The CDR1 (SEQ I D NO
1)@66@@&%%?@%0 4) and CDR3 (SEQ ID NO 7)
regions are delineated. Figure 1 B shows the
nucl eotide (SEQ ID NO 28) and am no acid 25 sequences
flIeshiptioe pf iyes of the 3C10 human nonocl onal

( e

anti body. T SEQ 1 D NO. . :
13) and. oRY PREDN ORGSR EEQ RO Al Apfl acia
Fi sgitic@c & SEUPIE NIOY8 9Nbine Oty ¢fehd SEQ@ hiindNOnoA6dlomah dntibody. The
ami no acid sequences (SEQ I D NO 20% of t %V f t751e .
SAIDRL AR TBrv0) b aDRRHOTL Uy N R ank 6 D E QIR Ry 7 Fegions
NQ. . 211,52 (SEQ ID NO 5) and CDR3 (SEQ ID NO 8)

reaél ons are delineated. Figure 2B shows the . )
nucl eoti de (ISgRel1B $HOwWs 219 nahebtideri( SIBQADINO: 2B qnd prew acid

grsﬁcgf?@gwl\l(os-ﬁéf) N%C: 2t251 gf t\ﬁ% \PLf otI tHee 38 ﬁ?'hx?nlilgr? r%oggcqgr%ll g;rrft?tl)ody. The
CDR1 (SEQ ID NO: 10), CDR2 (SEQ ID NO: 13) and CDR3 (SEQ ID NO: 16)
regions are delineated.
Figure 2A shows the nucleotide (SEQ ID NO: 26) and amino acid
sequences (SEQ ID NO: 20) of the V of the 6A4 human monoclonal antibody. The
CDRI (SEQ ID NO: 2), CDR2 (SEQ ID NO: 5) and CDR3 (SEQ ID NO: 8) regions

are delineated.
Figure 2B shows the nucleotide (SEQ ID NO: 29) and amino acid

sequences (SEQ ID NO: 23) of the V. of the 6A4 human monoclonal antibody. The
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(SEQ ID NO 27) and amino acid sequences (SEQ I D NG

SR e NG B MR P paR S8 R 7

C?gggﬂst%ﬁgidéiggiﬁdgt ?zjer?%lEanls are delineated. Fi gurg 3B

:equences ( SEO DR WOUP UBFle?TH@ (%%)Qoﬁ)n}c\i'ﬁ):g]-} aﬁ%l,t}gﬁmd
é&%%#%@ K%E@?@)T@gd*) %@R% Vg% e GBEQunRnNRnotBnal £1888dy. The

D NO 18) 10 regions
a(‘,HDIdleQSjB@FD a: 3 GbR2 (&E@ﬂD\/ﬁOt eand| CIPRIEFEQ P NBed) regions
ncg aci d. sequence of the VHS of 3Cl0 (SEQ I D NO
19‘)e igedoh (SEQ ID NO 20) with the human germine VH

3-33  ani nopagid3 8 SRNGNES nlSERIdRISNG IIBD: 36 i £nido acid
shows the alignnent of the am no acid sequence of the

VESjuefices ISEQEDONQSER) dftheNid. oDty 78 dera merEgang) aggbody. The

2?@5& o153} 28, R PG I A R SRR )

a6t delgrategnce of the VH of 7Bl (SEQ I D NO 21)
vv|t the human germine VH 3-7 am no acid sequence
(SEQ | D NOFigng 4 shovsibgalignumen|ob it anneo avlﬂgféﬂiv@ﬁ?e of the Vus of

> af 1RO RA AR, Rl GRS 78 ik He kR el Vi 5-33
B\S/g@%édmbﬁue&@(SEﬁmN@ 81)53;)]\/\5 the results of an

ovarian cancer ce 25 Fi
OA and 9B SIGEHTE RANPWS I PUETNOR Y L g0 oL a8y eaes S Vis of
a l t
mogap CRIIENG! YnEe BRY ATRD: ?%2@92%%&%%3 g pmine Vic L6

wmshmdiyaqmsn@g[SEQ ID—N@C3(5}1urmn pancreati c carci nona)
xenogr af t

t hat ovari a gggoxf/%ﬂxgi o eﬁé}é)g s %éi%g g1|arsg%lbeélge gf the Vy of

' nﬂmrtgﬁmlwﬂ@i le\tmh ki eShunihresthBAe Vi mmmracmeqmer(sm
nmouse xenograft ~nodel. Figure 12 shows ADCC of

ovBriV@n3Zancer cells (OVCAR3 cells, Figure 12a) and
NSCLC cel | s ;ﬁ%%g g ﬁﬁ?{\)f% g*i)? alfilggl%reﬁat ojf%lpe) axg%oicid sequence of the Vi, of

non- f ucosyl
7B1 (SEQ ID NO: 24) with the human germline Vi A27 amino acid sequence (SEQ
ID NO: 34).

Figure 8 shows the results of an OVCAR3 ovarian cancer cell adhesion
assay.

Figures 9A and 9B show the results of an in vivo study using an NCI-
H226 (lung mesothelioma) xenograft mouse model.

Figures 10A and 10B show the results of an in vivo study using an
HPAC (human pancreatic carcinoma) xenograft mouse model.

Figure 11 is a graph showing that ovarian cancer tumor volumes were
reduced an immunoconjugate of this invention in an ovarian cancer mouse xenograft
model.

Figure 12 shows ADCC of ovarian cancer cells (OVCAR3 cells,
Figure 12a) and NSCLC cells (H226 cells, Figure 12b) by a non-fucosylated antibody

of this invention.
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particul arly human ones, which bind to human
mesot hel in and have desirable 5 properties. In certain
enbodi nents, the antibodies of this disclosure are

deyekrRd Déserbtiprbt itisDakldepyy and |ight chain

germ 1 ne sequences and/or conprise particul ar o
structural féapﬁﬁ@§d§@8ﬁuﬁ§f@§RUP@@E&W§n@%ﬁ§¥P§WH&°me&
parti.c di :

o PP it Py S RS oL land b MG
aptdpeattis e cerait érbstimpats | the antitwldés wif ¢hie dnsflogat es, deagived from
bi speci fic nol ecul es conpri.sing such %9gantibodiesk%ﬂg

phaiifalee beavy and dghisdem §mene SHIVERGTH ARY/LEHIPTISC part
a@ﬁh&\?ﬁ% Rtur&ubR ?ggDR%]%gfoﬂg Eoﬂﬁiﬁ%@bﬁti@ﬂﬁﬁ MBARbASId¥equences.

bi'specitic nol ecu o provided are variants or
alThéy disdlosuesprovidhs melatedrantibodies nathdds of mekingauch podiodiss,
with conservative  nodifications, epgineered and. .
BER b PeERET BBFYE COBRENED AT PREBHER POTeCH] caPrigipgguen
M ABREd S an@ PREAMELRAN cHBSSHitidR oReingigdeh aMtibotidssantibody-

disclosure also relates to nethods 15 of using the
aptithodi@ssuls catiugisestas birpeefic mdecsidse Al provided are vagiants or

| ds Of  USinG.th - in.
P ST R R ERBA o Ffitbles SRR Ry

Mesdi fi@ltioRs, R Ehessd il eelifed astibdlias atitibady feghlests, and antibody
Accordingly, this disclosure also__ provides TE h

t hods of
Lo plich SRt ARASS M TeipRal BB B ¥ lqsHiesils0 Telates t6 methods
d Io%%!siﬁg ltﬁeeantti oglireg, afch YAbRHR: &Xﬁ‘?ﬁelﬁf rGRIC &L well Q% to methods of
exanpl &, ovarilan cancer, pancreatic cancer, stomach 20
c anRBQrthe hthgesandar antidodiesref the adveotiorcerinhibd the growth of

nmesot hel.i omas. Preferably, the aptibody,. copjugate
birgeﬁ;@gqehp—@x%p%%wél’s, %]c as Hg?qr\péﬁ%rgw)lrlﬁhg%]ty, @%&6 osure also
r s thBBS& ANRES thd S5ti-mebdihdidhifb8didy BBhis disclosure to treat

soﬁgelln, |nterﬁgllzat|on by mesot hel i n expressing
celatisys typeshdflmianéeonfoo Exaneslot dvetiam cdricer paesreasicCANGS, stomach

gggilgetr,i lﬁﬂ%i gz;rmrcr‘%?g%lq%g%lng]? ctaa{;r%%{qa rr1rge:§£)trﬂelioemxé)sr. %ffétiepa%ly, the antibody,

MeSAfRSe] PisftRIESlcbile ! dH¥Biative bt Saridht 8 ¥t ndbre of these properties:
Anti'bodi es can be human (preferably), humanized, or

c Hiimding to humangnessthelinainterpalizatien by mespiBelInospresing Felbe

mor ., r.eadil 2 st : erl-a] I :
GG R0 PR SRR TP ALE Gl mestnt
t huxprighiau telishend shatbadidrest gewtr éfphésotheliteaptessing tumor cells in
"mesot hel in" includes variants isoforgs, gonologs, 30
or' oAb odissicaneiedienn (Preferably iymanizg s qrisganes-

speci fic forya, jiRp §elﬁ?hfsﬁlosﬁ%5 HS'HR HB¥ reddily understood,
certain cases, cross-react with a nesothelin pro?eln

f r@ntaim tspecdire $irst dtfimed. t Addititmardefinitionsrt egt forth throughout the
enmbodj nents, the anti bodies can be conpletely specific

f gfetaiisd desriOfresot hel in protein and not exhi bit

speci es or offiekh ¥RESotRIli® RS 8des variants, isoforms, homologs,

orthologs and paralogs. For example, antibodies specific for a human mesothelin

protein may, in certain cases, cross-react with a mesothelin protein from a species
other than human. In other embodiments, the antibodies can be completely specific
for the human mesothelin protein and not exhibit species or other types of cross-

reactivity, or cross-react with mesothelin from certain other species but not all other

-9.



reactivity, or cross-react with nmesothelin from
certain other species but not all other -9 WO

wWQO®90&95057 PCT/ US2008/ 078123 speci es (e.g.,PCT/US2008/078123

10

15

20

25

30

cross-react with a prinmate nesothelin but not nouse
t hel i Th h
Pl CefudeE e eahePrA S HeHEaEh (LA moRE fiSo ) The

afekdl “BEMHE AeSothélidTUEREs tﬁﬂﬁlﬁiaﬁi&bq&nbﬁﬂmmgh@ﬂn bauhkas the complete
Accessi on Nunber NP 005814, The term

nesokeid sequense ef sumen W@%bdﬁé‘m&ﬁc@e%%ﬁ%q’sﬁ‘ﬁn Nugnber
?Tg@&)%lah S« %&iusg eE&h%‘fﬂ C%efse%%erﬂg’@se%gqlm%'eQ‘x%eso“[hehn

aV| ng ccession Number NP 061
ThehMs tier donijidte pOAid id sfquemsatfmedusa mesothéluohdmmmg/\ﬁenlmsk

k t otent| at f act Th
“g&sﬁéﬁﬁi%%g%qﬁenﬁgdﬁy'ﬂ%m Tl Rl mesRBb s known

gm ﬁ‘e %?e%'t mé\ﬁ E’I? OPRSAfn YmBaRYhdMh seqhedbe may
ex anpr e T o s

rve or mut ati ons in
naiffet ﬁmﬁelnmmh megitloatin cittbnblek AocensgmNmmhenNRQQ,OSSM by having,
subst antteal |y th sane bi ol ogd ical.function a

ot HEFIVR HFHaU@Qﬁ BLTAR O RS ORISR ES reﬁﬁgns and the

O%@ ﬁel PRuBtadtialdiiOsahR HibtbgRal nB@dr 4sGhé RimiMuf@svthelin of
nmesot |n sequence"w I | generally be at |east 90%

i dienbankaﬁkcqesslcmm nobecVN 0S8 fhenelras bingingdn Cid2t hel i n
of Genbank Acce SI o Numrber 0
am no acid I?%%HFPP ggﬁéceaﬁﬁﬂ%e%ggﬁ@ Hlé%t least 90%

S QRHEPA S ABildeicRE semee Wmﬁnmmtmnto@ Geabaikh&tdession
am no acid sﬁguences of other specje

| Nugher thPnOQ dond gowaiws anviRSS éqsmeiisrﬁvt igdiyiy The g acid
950(%1‘1&nce Suel, Al AT c%ﬁ‘ipa?edo/ﬁ) n%,%f{’lﬁhﬁﬁ% ?1%%1(9 dc@@@qh@@es of

sequence to  nesot Cenbank
Acgrs §pe@ﬁ:s IN&J pheturiNg). 08 %8idin chmspzehuraammesmhﬂimnem B¢ atdeast

h t hel [ 10
T oRETed bR I AT R srion o FriaCHEL L Ra T St derbishe o
flr% Qﬁ‘ﬁ]?g é&?t%ﬁﬁ QR NG NE D D314 | R ceREfh@iibodiments, a

odi men human nesothelin may di splay no nore
t hamah mesothelresequenaeovidl disphannaimos;, thgn lgam]_noaqcﬁld@ffgmnges from

difference. fromthe othelin se

AR RO\ GRS e Lt Tt (ERER  gerain
dehfolines, ak HRsm h&etheliReiA displ%5n6r herd Bais, @/&125 ho more
refers to an ovarian carcinoma antigen, or ovaria

cabaret, 3t ] araink eeid dafferndeniom hmpaathcli seqwaice aF Fenbank
f
R e S

hayidng Genbank AcceSS| on Nunber NP_078966. The hunan
CA125 sequence may differ from human CA125 of Genbank
AcceSS| on  NubHSEPIINFCH V8B a1 oA iRE AN FBFINSESRUBDY 8 ovarian |

%@&Y@%%E&Ef QEP kﬂf)wﬁﬂg eNg, ITheR@hs %?a%r@'&g%” refers to

I ons artrcu uman CA125 sequence w |
gefmetanl sbquelnee an1kgasth aQ;O% cateplciccating acldm:qwne@:@ﬂglman CAI25

i&%%g%%g@ WHXE%FHP m e(r){\IPGS%%%%k T%% %fc’nsaln Vh 1% sequence may
differ from human CA125 of Genbank Accession Number NP_078966 by having, for
example, conserved mutations or mutations in non-conserved regions. A particular
human CA125 sequence will generally be at least 90% identical in amino acids
sequence to human CA125 of Genbank Accession Number NP_078966 and contains
amino acid residues that identify the amino acid sequence as being human when

compared to CA125 amino acid sequences of other species (e.g., murine). In certain
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certain -10 WO 2009/ 045957 PCT/ US2008/ 078123 cases, a
h 59 b, | 0 0
0 %(?E@g@)&naégggﬁ%s }ag}ég} o 1B 9500 o \h BHER R, 9‘7%984, or 99%

identical in amno acid
s elgudcud en ﬁIerM]:QﬁseQﬁer@e b EAK 2 Ao Essbank ANertseon NiEnber

078966. certa odi ne CA125

AR 61 45 SHEHOTBOC A, 4 B - 2 FeAF wR L aE fo more
M 10henifd\dAa dFRGLRRE Eroff thEeNDBBke 48 §f QBnbankuiEbession

N 078966. I n certain enbodi nents, the human CA125 may

dmmmme’om 8966¢ [t bermitsemboedimeats, the hrmes GAIRA may dsplay no

o acid differenc om.t he CAL S enc of
R ACRESER R TR ‘N &7Bg SRTnBar SIS % CA123
C@éhu@ﬁce &Qﬁ&ﬂb%ﬁ‘ﬁgcéﬁﬁoﬁl BEEAHPEI HEIRIGN Peddent ety can be
| mmune response” refers to the action of, for

edetphieed aﬂ@ﬁSWb@M@é@mes anti gen pr esent i ng cells,
phagocyti c

ranulo »
macrom)l ecuﬁgg 6?10 uceélekr) %)ﬁsse I %etg@tﬁu% 18nof f%rexample

Wh&&ﬁ@ | dﬁd%ﬂgplﬁﬁﬁﬂtlhg dbl&ﬁ phagbﬁ/ﬁxkta]ESgramﬂdcytes and soluble
enent esults in selectjve damge

d@%fqmlﬁ%%esdﬁ‘md‘@ﬁd by theghexe Fek qfrﬂé‘?ﬂlY%émﬁﬁ‘HH’r% a5hedie
ng%ﬁg a9 apxﬂtcgﬁg%%ns)ctﬁét rSsuls irh sISHSS dbxﬂggec&)eﬁjes%&tlfbn of, or

ogens, cancerou S, Or, In cases of
agligiimation iftoyn the hpatahdodyg Dﬁmlvadlﬁg pathbgamsatells o tissoesmifected with
hunman cells or tieglséues nal. tra sduct

e AR e AT TR Of BHLRpice

‘?x‘iﬁ%ﬁ-&flat?onvﬁBﬂr@JlYmﬂxfan%élMHlsEﬁénSdUCt' on nol ecul es
t ha ayaroemthetransmssmn of a signal from

one porti on Zofsignat Grhmsdugtlcanpﬂtmaty”gghﬂ torihebiogheseicyl relationship

The phrase e .receptor clude I
aegarexed o piondt Erd e B ailRhesgh AU ERATT i yBhission
Sio@RalgnanElorh load $itiohiofd c8ll gnadotiag fp@ﬁﬁontdf% dellaghe phrase ‘cell
menbrane of a cell. An exanple o cell surface

r sedprearcenia” nekudes medesuksiann complexeserfrmelsenlpyaggble of
r ef er I

R L s
t &Qﬁlﬁplfe oféﬁ‘celaﬁurfd@edQCeptor’eifs&numahmao‘@le}]mopr otein

(D) 725" chai neitier anibe de b By apfiodibspa g, afesh
N Ak ﬂgé}nght 'E‘ddn@i%e gfnt(ﬁ Jrh@ﬁ §6f singEREMnH ARV C AR “'élntlbody”

corrprl es  a heavy a|n rla I € region (abbreviated
heefeisto aglyﬁdprotanctomphemg yit Ehgtitwo ch@m’c @htchaiog padhtworkght (L)

o EICCHmE I B s RrBonds of o Rijeen EaT R et

a }iacH 'BEaVGyI'@bﬁl MRErABY £hedv§ThaiR VariRBIE 23ich RBbROTBIdhedin as Vi)
and a light chain constant The light chain

3@1nd arstgnchatreginstant @gmnﬂheévwwgw@h@m@nhﬁeglon@Comﬂlsed of

a0 S T TG B L LBy e

I §84i8H $abbreviated herein as Vi) and a hght cham constant region. The hght chain
constant region is comprised of one domain, C;. Vyand Vi can be further subdivided
into regions of hypervariability, termed complementarity determining regions
(CDRs), interspersed with regions that are more conserved, termed framework regions
(FR). Each Vy and V. is composed of three CDRs and four FRs, arranged from

amino-terminus to carboxy-terminus in the following order: FR1, CDR1, FR2,
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from amno-term nus to carboxy-termnus in the

PEHICE s bRg 1 BB g iy the AT e Bitfps contain

I 8 BirRiss @mdih ehald GaMYctaRbth anGitigeh di lisconstahta gnonﬂof the
bi ndi ng domain_that interacts with an anti

c enishodlins maygnediatedhe bindingof ﬂ@dmnégloﬁ’é)?uh%& SétlfSH%S or factors,
bin
P OO AL B 8 s
( ?o?ﬁon&f {®1q) of the elaksigal aowiplehent sys@m.5 conmponent (d q)
0

B R
gfl‘ﬂ119)(31g/3(01( ?ﬁlpf}} %hgod}gﬁﬁd g,yas%éd h&QBin) ref@%0 BBES: more

herei n; to one fragnents of an anti body

t IﬁxangEIB anf An aﬂ:tdaodputhattgtamahcs@iﬁhﬁyfto @;aﬁtctﬁfca&ily iihdt to aaﬁmtlgen (e.g,
antig ot he

¢ REsale H&e el haPH, éﬂomh%ﬂ o attechbradiee R 50% 8] Shigady can
D%E ‘Ii;g{f by, fid ARG S R1-18ndtk bhtiBoAP I BRa@ples BOBMding fragments

I es of bi ndi ng fragrrents enconpassed within the
t enmrﬂmwdgmdnb itectierny “posigen-dinding parorined Boaibedeinglyde () 2

kb ool bRAEF ALy ARALKALRAL, bFAITENY, CONBMPEL M omains;

f r(ﬁl)BéTF@b')z ﬁ\agahaml ﬂsﬂvalfeﬁt&mr&n e@ﬂpﬁsllsg v Fakofrégaients linked by a
fragnents |inked a dlsulfldebrldeaiqgehln
waKa

r élgqu&ﬁde hridgp pt the ﬁ:srtge regigpgriinta Faph fragmeat $ P%Fflltiﬁ?lé{ﬁn Fab

R RRGE rfort (5 UGS ARRGUPRL (AGNCHSAYRNTa., 3°

fF redg¥9§\31) (©O RS dstrighgend torsiinydf dredV Child dehdomains;(v) a Bv
Vv ra t h VL Hd )
AL TN T SO
e&\/ﬁ ﬁ%{gnﬁe}@ g@J)ard\Qtaw 8989 LvarAr RABI44-94¥) CRhieR BEAsEtSof Viy

onal (vii) an isol ated conplenentarit
defoeraini; iV igoriegated coiGDRmentanity datérniiping regiom é@@%bd’yd (wil) a
heavg chalg var ab e r ion containin 1S ar%lbie
??é(m? %‘Hd’afl regigiLgontainiyg r%aln IAY ¢ domain and two
Fubh fekimbfinsa IFuRAs@ibre, Nehbigh ©e R Bsmerins ohthe fragment, V_
fragnent, VL and VH, are coded for_ by _ separate genes,

t by %aﬁreb@dﬁfbfqiié’a sepaspig genese Bigh CARPE J0INRS: Wps rechipbipant
syn

Slrﬂﬁap spﬁ%l L0 Calll Iicer ﬁlﬁ? ai%geﬁtt%]%g}% %f,r%% ﬁ% rotem chain

Pah fwvHich ﬂh@'\malﬁﬂﬁm/@gﬁﬂk pﬂﬂt&bﬂh&ﬁor{oﬁml@mﬁma&cﬂem@@ewﬁ&s single
chain Fv (scFv

23 U5 sl FLBEGR it (1560 Sciirsg g2 38 520 umton ef al
9%883900 ]\%?AA%Q X8/ %35143@5'3387935@3) S5Rgl §n @b @haﬁn antlbhodles are

Ies are SO |ntended to beée enconpasse
t haesot mtaf(ﬂechmtbe@anexhpamdedwgnbmrthe tenh “efitigen-biading podipn” of an

Thes_ ntjbody fr nts are bt ai ned us
i o bt Feioss Crseni et ged nout S Enoa pochpigues
t hﬁlo@\éltto 1R Wiltesidil RORE Bt SandtBe B&5BENS refsefeetdd fok tilllitynin the
same nmanner as intact antibodies.

same manner as intact antibodies.

An “isolated antibody” refers to an antibody that is substantially free of
other antibodies having different antigenic specificities (e.g., an isolated antibody that
specifically binds mesothelin is substantially free of antibodies that specifically bind

other antigens). An isolated antibody that specifically binds mesothelin may,
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An "isolated anti body" refers to an antibody that is
substantially free of other antibodi es having
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anti body that specifically binds nesothelinis
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o B3R H Nlrbr SR8 AN Gt A SRESL e bt o
speet kpecitk) Mdrends, amEsaithé bntibodgynay- exubDaR 09/ B459 Sther
PCT/ US2008/.078123 = however, have cross-reactivity to
orlbHargRetPgeed/os ghrnigalsnesot hel i n nol ecul es from

ot her speci e ;YL eANGbelof] AhBBORE @Y “RBhO UGN afBodye

substantial l'y %ree of ot her ce+cﬁfjl ar material and/or
c bembostien” rEfee td & prepatatiomotimwibelly amiéduted wf single molecular

"monocl.gnal anti body 5 compposition” refer to o

o PEBRPHEP oA GFORRRn B B Supasdiogr i ey binding:

c i1 00. ; I iktdedy conposition
d?ggp&?%%}{syl %ﬂsﬁf%@g?%iﬂggla@gﬁ 1e('?)i%fi city and affinity
for a parti diesgermefivnepentifody”trefera to aoieedieshavingdypriable

porsoRa YrdhelB e e vk apd SE Relons GRIR0 20 LR
haRAlinelithrB@iogl JbBn keqien@g! Thkthdrthos€ @B @asbody contains a

Furthernore, if the antibody contains a constant
r sgssant regien, demennatant jeaipingisodp derived fiap hyman gerginsunan

germin i Ui . .
S Pfab IR0 SR ERRRS sy TR may
r egiifliasd retduesnaacedodyd Hytmmngeimliheenmomoghdyliabeduences (e.g.,
sequences (e, g. mut ati ons i ntroduced by. random qr .
SRR RtFIRICEH D AR ¥ S|tersRAHHGMBIREERF SIS ocor By somatic

- ON: i Vi e q Yo bodies
AR, Ml o BRSSO A o R i
deén ivhédh EDRsequeacepatenived foofthagetnilere afanothei mammalian species,

speci es, such as a nouse, ve been grafted onto
P GHA T AR b eg B EY or PR A SSHRE ona
anti body" refiRh&mt Gnatal rﬁ@ﬂicﬁ%aﬂéﬁ@o@?”i’ Rlers & &ltib@liRs displaying

bi ndi ng specificity which have variable, regj ons in
whi sigldbindingtspedifigitewbick haggvarindlcopgions i whish fpth the framework

deri from human. ger.d i i neal i e

e S sl e e A B A PP s
proadua®ddinend thy birhsof@noolinat intisiclidsdesp@dBeedeyl a hybridoma
obt ai ned from a transgeni c nonhuman ani mal, e.g

¢ ety ue h Beell ARG daHBRETISOMA T A0 A frfer
] _ _ _
7 BN B! RIAACR Bt Qumdr i o Sl ol #0RER Bnsgene and a

" rlphootzin antisghunfusedtotanbiodygrtaliasd cedled herei n, i ncl udes

all  human tibodjes that are prepared, expressed,

created or i It%dreﬁgfn{;‘@%ﬁ’&m%ﬁpﬁg%@angﬁ usgglgﬂeg’s inclydes all
Aty PAdinEBodiSOhat £6 pfeh@tdadk RO R rdaRdBr isoatEPBS REombinant
that Is transgenic “or transchronosomal for human ]
i mesmegiuohas {ap agdmeléesasolated friomi aboamampk @garaggouse) that is transgenic

it Q%Fcrg{lécg]% (Ss[%?r%tﬁ k%ggmiagllrifnlﬁqeurnogﬁ%gl\{\ﬁ gen(eg)or aaﬂglti)r?@odrrilaegrepared
therefrom (described further below), (b) antibodies isolated from a host cell
transformed to express the human antibody, e.g., from a transfectoma, (c) antibodies
isolated from a recombinant, combinatorial human antibody library, and (d)
antibodies prepared, expressed, created or isolated by any other means that involve
splicing of human immunoglobulin gene sequences to other DNA sequences. Such

recombinant human antibodies have variable regions in which the framework and
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30 transforned to express the human anti body, e.g.,
froma transfectoma, (c) antibodies isolated froma

w0 e@ondiosant , conbi natori al human anti body | i br@r/ys2oasiarsi23
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(d) anti bodi es prepared, expressed, created or

Kt ) i TR LRI e

S Wﬁ‘@ﬁﬁed@}éﬁt@ hdvesenRiudartomnbinan }ﬂmanmndb@diedﬁ@mebe subjected
variable regions in whi ch the framework and -13 WO

2000/ Vi16 9OBIAZPEHSp0UENGPgRIRal (EPREGNEGHOHRYMAR &2 IIHFRrEY 1S

from hunman

R TR e TR0 ARt BT G Rencef o the Vi and

al‘l’k'ré’g%iis&ﬁ“ e cHrabBly @oibedies 410 stquenédsrtbatnwhidgéerasi from and

(or, when an ani mal transgenic for human | equences.

i elateds gnhumfw AP Yl uﬁ?ﬂ%@’éﬁ%giag)noéﬂﬂgfaﬁﬁgxishgﬂ m the

a and 5 VL regions of the
ﬂhﬁ%%l oMb td§ gg#ﬂé ?&g%}é&{onter}ﬁ wiig. g

reco S are sequences that, while
derived froffhamdm ‘fietgieddefers th mhfeant@edyrtlame\ngaﬁvﬂobr\IEGl) that

sequen not naturally exist within the human
af*ﬁffnl%%ifl k@’eﬁgaﬁ%?%’é’ ‘ihé‘ﬁ’e‘iﬂpétia?‘rye"eglﬁn\g?% The term
i sotype” rghehhrab& tah%nﬁﬁﬂdyﬁ@éh@n@ﬂlﬁgs& 4Rigen” aldFMnQintibody

Igd) that 1s encoded by the heavy chai n constant
r egacuﬁc @)eam sntlgb@” Trveusph indereangaably miithy gd yntieedygriieh hglds

Eﬁ g n ‘anp anti body specific for an antigen”
aP%eC @Y %?%?%F%?ngabl y with "an antibody which bi nds

speci fi cal | Yht @erahaftan@aibodyldieivheved? Tdfersas adninobididy form of
derivatives" refers to ani/ nodi fied formof the human

afhe }bm@py), anéibgdy, eg., Cagﬁqnmgg féke arRidodn @pcbgwhcgﬁgent or antibody.
anot her age h I
ant i body" er s ot‘%rir%?x%d 3?%120(1%% £ tﬁh%éﬁgﬁ%c&CDR
d@édﬂéﬁébsfdeﬁmd fiemghk¢ periime of amthéx’rmaimnmhmrai;peams such as a mouse,
species, such as a m)uts{ jéﬁiﬁe been g‘%&i*t ed nto

hdAEmbeep grEiRsraate Bepan Faaewakk eanaisst: meggFipFPeion
rr%(ﬁﬁ&%)h?{%ﬁy BBYnaRE \&‘T@l@?th@'hhﬁiaﬁ ﬁta'ﬂ% Eﬁ@gewo rk

sequences term"chinmeric antib refers to
anti bodi es |Trhe\mm‘fchnmmwambad}”’erefezmcrfembedﬂes éqwbllqbé@ variable

are .derived fromo ecies and t const ant

o SERIEh BaRes Ao e %p HLREREERE e fences are
aneAtdd RO VanbiheMitebies I ¥Pdr alibedy agiwaith tl&ﬁﬂ#ﬁﬁlé&&glon

are derived froma nouse anti body and t he constant

r egq@ncwq@ derixed frame a mywise grighofly gpel herionslANtIREIPD Sefpences are

ant i bod tic" refers to nol ecul es
gﬁ?ipqg?l na)ﬁug' g an antibody's ability to bind

an anti gen, Ibiéttemhfaﬂmbaa;emﬁméud”lrafetsetd rhaeqidts aapable of
ant i body structures. nB es of .such anti
@

nimpstipkeBg pm antikpdy’ Stﬂmht&ﬁ ngtanantiggre qut W%lcgﬂ?e%/f}% Yaited fo native
V%%Eh@%} setf%fgt\lu > lr%éra;h eés%\édrf :gg }garh%?gy gﬁfnéﬁ'&qgélﬁée bt Are @bt limited
to, Affibodies, DARPins, Anticalins, Avimers, and Versabodies, all of which are
further described hereibelow.
The term “partner molecule” refers to the entity which is conjugated to
an antibody in an antibody-partner molecule conjugate. Examples of partner
molecules include drugs, toxins, marker molecules, proteins and therapeutic agents.

As used herein, an antibody that “specifically binds to human

mesothelin” is intended to refer to an antibody that binds to human mesothelin with a
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The term "partner nolecule" refers to the entity which
is conjugated to 30 an antibody in an
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partner nol ecul es i nclude drugs, toxins, marker

| e rote d
RS ek Eoo B PELER R Hbe S BORES R Prfifidy 3 x 107
WMS&HQ@' infdte prSferABIL NG M dredsesevien nate arefirbislys 3t Hat M or less.
bi nds to human mesothelin with a -14 WO 20Q9/0 é@ 7 sed

PCT/ US2008/ Brsteps “dugs nsit sybsjaniiglly bigofo # Boden gpt
b eergi%r %I%ld S c?oes ng'tonl§d M &ges %?ﬁ%lfl Q}H?@a Bgﬁ%ﬁfﬁ@' 1 t}?e ptotein or

€SS, nore 8 Mor |ess,
GM@E @ bende It@fh%r;ﬁtbﬂein & oelli@atﬁ aI\KIpof 1 467 Mhemosr, more

ot S AL AL LA Lo, PN 0l S8 LSty

t e Il i.e.
bioids M Bt Be bk e B P8 T 10l 6

or nore, eriI‘he prafdak! yr KL rélrsSoNhoassopniEon misrad a particular

preferably 1 x 10-4 M re preferabl .
R oy 1k M PR, P R i
MBt6nded B rf&" tH1the|§ﬁ§s%Qfét10ﬁ’ kate 6Ra piﬁrﬁf:ﬁﬁﬁaﬂtfboﬂﬂ'fl@ntlgen interaction.
assoclation rate of a particular antibody-antig

| rrhe reamt‘ikim asnived barsitt, nefersdp ithe'digiogtation congtant, viuchjisltained

n ded, t 8 [
B it e B RSt ReblF ) BEREBhiion ),
Tk% JaBlefodatibodiss et digdraiined usafeansthbds \tvéiéestabhshed in the art.
di ssoci ati on constant, which is obtained m t he

r &t profesfed mepthas! fa deternainingdhe Ka)ofan &nrl‘%odéfkﬁLE ysipg sydacg
b gﬁaagltog QLG e%ﬂe?e?awﬁn% Iélglc}é%lréé‘? §ysft s@ids k&%‘a@&re@ Htem.

rmne esta |shed in the
art. A preflaeteth ‘rmgmamnrtp’r foteh ég(ﬁrantlbrgiytlh&rm apfantipody

tibod b face 1
SB@%@E G ohio¥ A7 M1 B Bt pegerBuiS Ty b SESHJAR en more
é) ﬁl(yr l)xé B¥ M %mess Eben ﬁl%fé"%reﬂ:'rﬁl‘y g ot Nnor 1ds9 Emdié\ven more

ntlbo y refers’to an i body” having a KD of
1®re7ferfalbb'r1 X é@% M noless for efiagetisingig®. x Hogregen lygh aﬂ'glgty binding

even nore 8 M or. le H

R e e T Py AR i foran 1gM
Prigfifscableys t ah ahflbSdMAind £KS of 00 a1 barggmaapiefanbly 107 M or
However, "high affinity" |nd|ng 20 can vary for other

ad@ﬁbuﬁynmggpyﬁ@ﬁmYﬂQrPé%ﬁ#ﬁﬁe "high affinity"
bi nding fo ) f
0o 59 AR B,

having a KD 0 ess, y 10-7

Ofterm erﬁﬁlhuﬁl‘dﬁ ﬁmﬁ’ﬁbﬂ’&nﬁhﬁéﬂilhh&:ﬁebiﬂe§ edl, mnanhregls andhen- mammals
term "subject” includes any hunman or nonhunﬁn ani ma Bibi
Thgch peRrqphumgn RriFmResaticaR d05fafsy iusesaFews, & %%ﬂsa?fég 1b1ans,
| s and non-manmmal s, 25 such as nonhunan
}%W%?g%ﬂﬁgheep, dogs, cats, horses cows, chickens,
an‘phr bi ans, Theapin FaRyl, ’éﬂ))CLtseﬁm ap ealmof aﬂldtbﬂr stibgfiguent, means,

AN O TR RN T
OF o oWfihdtfon MNIESC A RAMEyPEH £dly sat@fated, mono- or polyunsaturated and can
include di- and multivalent radicals, having the number of carbon atoms designated
(i.e. C1-C1o means one to ten carbons). Examples of saturated hydrocarbon radicals
include, but are not limited to, groups such as methyl, ethyl, n-propyl, isopropyl, n-

butyl, t-butyl, isobutyl, sec-butyl, cyclohexyl, (cyclohexyl)methyl,

cyclopropylmethyl, homologs and isomers of, for example, n-pentyl, n-hexyl, n-
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conmbi nation thereof, which nmay be fully saturated,
nmono- or pol yunsaturated and can 30 include di- and
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atons designated (i.e. Cl-Cl0 neans one to ten

i Ng)oc %'E[foeeﬁkeOfAr?@ﬁééf Lied A H5RG 'isb&f% Ha@gl'g%le%r more
ooy hfjaied ol g e o

are not
Wﬁbdﬂyé boxﬁish)y lriple boﬂictsp)ﬂxampimmfumalturamd alhyt grlo;ups inblukly) hut are

buty but yl | oh |
N A TN L TR DT
PR TG B E Yy RaE vy D1 kP PR DL, and he
uh@émhc&hddgﬂiﬂdyilsorgm uifhe ermrielkylV unigssorthervisenrmtasl, is also
SO COTEE B AR OP R RIBRLE Rl ERS D

2« 7 t 2ohi@ Ryd deduattali Rrfed
PoIERERT AL bopSohRAROAANI i B e ok

3“mropr31hlel’ 3 butynyl, and the 5 hi gher honol ogs and
I SoOners.

wal kyl " unl
al so neant %th?) ‘{r'ﬁlnc Iaﬁa@{’teh utrs]%}gglis%/sgqteﬁ%vogsa 19 ep%%)?ﬁqmeﬂﬁneans a
datvar&drdd[ban@érﬁzeam hn BIRh@Was steetplidied, il ﬁabelﬁmaédgbly -

.Cé}/Cé-}%roug , which are |inited to hy drocarbon gr oups
a FEUCHsH @rmd)ﬁmbyx inclugtpethpas grouRs CkiW belpy 21 sel f

13 t’
g SRS ROk P g
n ﬁﬁrbbh atoned WHIS)those @Eﬁfg&ﬂ%@%ﬂ or feawed chboh :a'exms beidgsteferred in
t hose groups desc kyl
s sy GG Ky 1opST A ey ot nin g hdkcheikyt o
gi }e%g gr%g);] DO nr%g il o'ir RS cHfBHRRBavi ng 10 or

ato referred in the present
i nventi on. Ahlterme fhe&lnb@lk}fl “dry itselfee in ednidyihg et witls agpther term,

shorter hal al. k or 1 | k rou I
naieHG Wl ptigRvi LRl it SigRSr RER AR bty cic

" BSERICLBbK Yddical ¥ cbinbBlafiof thbiRof QBRI P hetdtéd number of
another term neans, unl ess ot herwi se st at ed,

a
s tcaibbp atsraseingtit leost dpedwshrators felesied SpPEYNi i, and S, and wherein

hgﬁ ;ﬁ% T?fr;‘%lg @%r Oli(ii Iﬁlr(f(? | qlftg bt %sqgn_%}g 0 oo?xQﬁxtfg ghﬁ&“eg and the nétrogen

athele@sttém @R dpeibedlBab Dasehieed. ETh lieterodtomky) (BIN, S‘;Iaﬁld Si may be
and wherein 20 the nitro carbon and su| fur

m;)}aCﬁ@m BWAPEOBROSHANRT ztged hefprgatkpbenopp PH#dhe posmon &t which the

lgflg grnl% 5‘?&689@{3 tﬁ%?é 1&&2 ofl H%trﬁ%l@élﬂg d%%%gﬁgst 1nglr%</ie but are

| moehtmxed o sCHyOH,@TH;, h@fh@H@NHé]PKWC@Cd{M(GthI -(th& CH,CH;,

cre R ey d@é@@ﬁl S OSHE HRERSu "ar o

”%H&Wﬁg and &1 4 eRers 5)2” @?&@@é%é%atoms may be

@dﬁ@lelﬂ@(e@)s@c(h}-ﬂ@ for %@m@{zN}@@w@ CH @J{J;;ngnlarly, the

o8 SESR % LG 48 LSRR ORI ivln

- GHZEH 58 BomIletBrbakylyas dxefplified, but not limited by,
-CH,CH,SCH,CH,- and -CH,SCH,CH,NHCH,-. For heteroalkylene groups, hetero-
atoms can also occupy either or both of the chain termini (e.g., alkyleneoxy,
alkylenedioxy, alkyleneamino, alkylenediamino, and the like). The terms
“heteroalkyl” and “heteroalkylene” encompass poly(ethylene glycol) and its
derivatives (see, for example, Shearwater Polymers Catalog, 2001). Still further, for
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exanpl e, Shearwater Polymers Catal og, 2001). Still

f Uhettdﬂealky]”aefersjlﬁ am@@ﬂ@ﬁﬁm 1 RCH/CabR0B8INE7 8123

al kyI ene an het erqQ | en | nki ng.. »
orientation ? R T?l:kﬂ%f ngg% Yoo, g a%fﬁf}ﬁfogép talkylthio” (or
difi&akd:8 ateusbld it thelr REnRkiBHAI e, dduereler Rkihoge ﬂkﬂlg%mﬁ;
witten.” For exanple, thefornula-C(O)ZR-

r eftacbed tit the eynaindar(odfirmolegird ViaRNCREEEn atorrh an AR group, an

"lower" in _combinatio )

O G IR AE N Repct iy I VTS Rfege  an ery
FRPhtatRaso th@”témbﬁﬂ@i‘ﬁof taé K@Xf}bule thkaD@g‘fdmp, 4nd the term

"al kyl sul fonyl,"” and "al kylthio" (or thioal koxy) are

usadihydrt hesfers ko SHI Al sense, and refer to those
aI kyl gr Oupg, &{ehﬁcﬁle‘%cglosubﬁﬁu&ﬁﬂ%' a{‘%e{elée{edtfﬂﬁn the érﬁup set

mol ecul e vi a 8n oxygen atom an am no group, an
g If@ﬂpab’ﬂVeaAS unlsédJ]ﬂeralhm}lib terasfregt substityent Thadfers éo groups attached to,

E}hf 2 n%q. vaé;necza ﬁfg g : %QE{}lI %né{n%mg g&? &?r%c%}grcor}gﬁ%}trecﬂy

t Iﬂﬁa&h@f\% the o Jcp&’lgcrﬁﬂcleug of fileTohfdodfidsIt tBE Hiébent ivention.
gener a acyl substituent" i's also selected from

the group séﬂle térorst hydodkd” and “terdcyrdoadin, bytternsalyas or in

bst i refers La oups. atta
£GPPI R D e B ot AT M BORS, htic @onsof
eishheiuted begdshiystRiited ﬁﬂk{]le @hdl }!uﬂsﬁtlﬁéd acfiggbstiutédhéheteroalkyl”,
pol ycyclic nucl eus of the conmpounds of the present

| nesppetively. Ahdtiprallygfor @9‘@rqyxpl@?l|kyl agteroatom can occupy the
p?ﬁ%l%o %% x&h %g Irtl}lr%ﬂeterrg%?/céé 12‘, %{f&&{e}i &5 th%rrellnﬁmd&omh@ﬁtole@ﬂle

unl ess ot herw se stated
C}B-Xlatr@léﬁ@f sy@odk@fincladd) bt drenetlimitedins Ujm‘bpdnt;ﬂ,e@clohexyl 1-

‘al kyl" and substituted aqr un ubst | k
Wé@@h@%@nxlyﬁ“cycloh%?seﬁ&w%wt %Fﬁ &l Fyamplgs of

h i -
%&E ¥RLAJ vﬁ% fude aﬁle %{] RALABIGEN - eczzyweﬁngdggytr dyD), 1

03|t n at eterocycl € i $ attach t
r qn;mmldgfd Bpipthidinpip B@pﬁr@lnyl&mmmlwnmlf 3eyaipbelikyl

Iqﬂ} ge:t }%ﬁg Wq‘éﬁﬁﬁ&;@ﬁ é)(g:téﬂ yg ?%tvglxrgrﬁ)@ﬁ ;Tyl tetrahydrothien-3-yl,
Cyl%@@l%@ﬂh?ﬂ 2- ;ﬁﬁéilailﬂﬁ hidk@e hﬁeX amRé B&e@htoms and carbon atoms of the

het'er ocycl o i nci ude, but are not linmited to,
1 CQ'QhQsthBlrtf’earf: apty@mdipf;omcbwd) 1- piperidinyl,

2-piperidin l,,d| ) hol
3- nor phol i nijllﬁ t%%t E?Oar%di}{%l ran-% fi’mél@é@ or as part of another

t elupa e Qﬁéﬁnaﬁnlgsydtherﬁ@iersﬁi’d&ﬁ hCﬂd’cbhﬁéL cBtotine, bromine, or iodine
tetrahydrothlen 3-vyl 1-pi ra2|nyl 2- plpera2|nyl

artom & ddtioaallTpemisebieh o hsHald it (@ s gronohgloaliy!
and polyhaloalkyl. For example, the term “halo(C;-Cy4)alkyl” includes, but is not

limited to, trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the
like.
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cyclic structures are optionally oxidized. The terns
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Rexw@éx Daxazbi- 1-isekadohy. Eieaniioby. %ﬁsoaa:gﬂlyla%réhlazogyl 4-thiazolyl,
t |
% el F%? N yP i%.bl(f,g? %unrgggltﬂgﬁylpg) ?ﬁg%fv 2- 1’583@ §%?}1le1 4-pyridyl, 2-

3ppﬁimﬁd¥l,¥1 pyrdmidyl, ﬁylﬁe&hzodh)dzolyz puﬁhyl]aidje;lhmldazolyl 5-indolyl, 1-
4-1 m dazolyl, pyrazinyl, 2- igg % { L
21ﬁ9ﬁéwylyl= -1SpREBIN Y 12 quiighizy)y équmw%fty @1yplyl, and 6-quinoly

E 951 %)Ir B%LEPI dﬁy{%‘% %%ted%r)‘l Qh@%@ﬂe%aryl‘]’m%@kﬁ@ﬁk e selected

“fur hi enyl ", i en
meykf thd)glroup&yfpaycepxdghle; subsplyusmtd ylbscrlbed pglme“éyyl” and “heteroaryl”

d -b t
2 aE@ rﬁ%{’gﬂ%‘ﬁ% Hpg P}(’esn‘%% Wd‘g}lnfz#‘ an‘lmp ngr(‘g:qr{?[n—naa?tg;ﬁtlc ring systems are

ShQWH g Wk se b%uﬁkﬁJ it ax atyll BY heteroaillsyseoral i nyl
3-qui nol yl, and qU|nonI. 15 Substituents for each

of the abov&onbresily.dhsierargntewhemasedlin compingtjen wifh other terms

are se| cted romth e

2 e FoTEE bR DA 00 707 FBLEY Rerpary)ne as defined
alaBvee MIRIRPAS Serfnl ‘RAGy1SIK S asMmehit twmdhide(ll‘i@seﬁadltmﬁ & which an aryl
non-aromatic ring systems are fused, ot her

b@ERH, is eackad i 41 alky! grewR:tectr BAnZly BRR] Yh&emgyléqﬁﬂw and the
th L t

h?(niﬁ %‘Sm% Hbse a\ﬂgﬁgrd‘@g% gvﬁlf %@%ﬂ)@ & )gé’\%[ £ )rlrlfé;tméne group)
| has beheﬁeblatdd b?yr yor exaghplee b 0xoeey latami (rgg plendeyetbyl, 2-

above. Thus, the term"aryl al kyl" i nt to include
t Ii’éf&‘@ylf’é}S‘F‘E@V% S %ﬁ{‘%ﬁl%éé)pé?li)%{ an&ﬁ%%ﬁe‘? s attached to
an al kyl Eh ()?thg aboRERENS ¢e. fheaﬂg}ll hyhetermikydly ot and

and the Ilke i ncl udi ng those al kyl groups in which a
C é‘hbt@maa}tl’(’))rméladgbqthaubmtmtydl enbugnbsipyted forssipd gy indicated

rept.ace exa (0] Q.
E‘hﬁéy %é%ﬁliﬂ:({ su@stétge%g rc?)% %Pﬁé? ﬁe{allcaﬁ are p%(lwged below.
- nap ht hyl Oxmgt‘i’cﬁé‘ﬁts fNEe ARG, hihkRteroBRGradicakslticRlIMpEhose
terms (e.g., "alkyl," " heteroalkyl," ‘aryl " and
groups often referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) are generally
referred to as “alkyl substituents” and “heteroalkyl substituents,” respectively, and
they can be one or more of a variety of groups selected from, but not limited to: -OR’,

=0, =NR’, =NOR’, -NR’R”, -SR’, -halogen, -SiR’R”R"”’, -OC(=O)R’, -C(=O)R’,
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"heteroaryl") include both substituted and
unsubstituted forns of the indicated radical.

woe@hes396T substituents for each type of radi cBCT/HEM08/078123
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15
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provi ded bel ow. Substituents for the al kyl, and

S e SRR SRy T QR R AR N R pRRE T e
hqt}ﬁf@ﬁadmﬁw INRERIR/IR ™) =Nw1“paﬂﬂx@dNR’me’pzaﬁmy eﬂ(@z)RkyS(,O)zR’
cycl keny and het erocycl oal keny are ggner al

' SO R MBSO ky*NsnssNCede ﬁP&mbSrrF&nglﬁ Fb%ﬂf‘k;yﬂ (2m’+1),
supst ul% I?llles‘cotal Elﬁﬁl%%c(;fi M Nrat Qm sjhgl?%/ rdgc%][] Ee }@’nR”’Oa(nd R

mor € o groups S ecte
| bdiﬂht;ﬁdfefably mﬁEf)e,ndem@ refelNR hydedEIR, subshiRitdd' or unsﬁbsﬁtuted
- hal ogen, - Si

2@@9voeu@b§vbw%szmb%@g§rﬂ wcéeyp ubéf&wﬁﬁﬁﬂ}fpl 3 halogens,

% E@tc%c%%nsubswglﬁ 7 R'alkoxﬂ& ﬁ%(aa@o& up PSS or aﬁflalkyl groups.

- S(IBnR comBLa) 2Rthe inveB(iGh ﬁNRidé’S morehﬂg(mme R g.rQ)N) sorexnople,

i QY umaE: BRCBSRBUN S PSRN R o s g eroups

wheh?morélf}ﬁn Bne o@tlﬁ?&%&oﬁﬁ@fs Prbhty WREEREADERT by attedted to the
to hydrogen, substituted or unsubstituted

hetree ohiogyh atosu hstyi canbe gombingd suithsthe niiogen ateyn to farmya 5, 6, or 7-
ar b tit d t Lt
B i bR R 15 FRERS o b rn%‘agﬁhﬂ%tfd t

arlyﬂﬁidiminyg ERUPSaorpMIBF1. AF0anihe lahéivdlhsdubﬁom Oﬁlﬂlbtmtumts one of
i ncl udes nore than one R gr oup for exanpl e, ch of

t Kkillpn gheoarpwil] sndepdapahaiahe Wmsé @&tléaneagﬂsrnéc FORPS

Rinc1&lin @ﬁgoﬁaton{grb%yﬁé td % hdRhh | Lg; Mﬁ%@

groups 33 present. en and R" are at to the

S dEBalkiyt (qu,em}ataﬁm—CHa@?g)caad abd (e.gn‘e@hé@@}vbt W(F@QCFs,

nltro en atomtoforma 6, or 7- nmenbered ring. For
0GRk Ran] edikght to include, but not be

| ' m ted to, gihilRVbo R subsfidibndAescfibBPiRRR ARV radiEAIOfe aryl
t he above di scussion of substituents, one of Skl|| in

t lsebsaitgentd dnd hetedearsl subshithierds anefg@n@reﬂmefqrer@uo as {‘aryhaggtituents”

PR A 09 LA B PO o
(%xgm le: Qﬁ@g@ﬁObRCIEIZS:ENR’aaN @Ryl-NReRg _SR? Cha?l@éﬁl-BSR’R”R’”

i k Si m
t h Géu@iﬁ b t%%g " ESLRI »b@@z@B\IRﬁwe %¢¢<e )NlRaIBt R”Ct(ﬁ%)R’
h %ﬁ%’t’ b
ﬁgg?@ er I‘ e ?ggasew substit u'etrﬁé‘:@ﬁ? (EO()]ZR

hS(ﬂEHRX/Ik” SNBSO,RteONsgnd —I‘I‘Kﬁp eRt iNgl- SZPWz,afhwm(@r iGaphlkoxy,
and selected from. for exanp

=NRd fluerp(BRC4 Jallpyiky 1 ira numdRr rang](p& th al Ogm tglﬂ}g tgahmun?ber of open
%gdnéh%ro%c &n_g SN R &Gvﬁ@ew B” R @&l RO AR {Referably

Nﬁﬂ‘iﬁﬁﬁldﬂtlyshl@cted fisqrrlydrogens SCr@)ZlRyl, and I8ter@ylRNRURubstituted
- NRSO2R

OB RERyPuBsed gD Cid o R SR Ghseprivied o
n UEH?I%X); &N HAKIT OWh&es BorhPolndRFiRS b erioRbigsluds ntd2e fhan one R

group, for example, each of the R groups is independently selected as are each R*, R”,
R’” and R’ groups when more than one of these groups is present.

Two of the aryl substituents on adjacent atoms of the aryl or heteroaryl
ring may optionally be replaced with a substituent of the formula

-T-C(0)-(CRR’)4-U-, wherein T and U are independently -NR-, -O-, -CRR’- or a
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val ences on the aromatic ring system and where R,
R', R"'" and R'" are preferably independently sel ected

WO e@o0kspsT ogen, (Cl- C8)al kyl and het eroal kyl , PCT/US2008/078123

10

15

20

25

30

unsubstituted aryl and heteroaryl, (unsubstituted

g%%/[l%geg))(()g& ag@qggé% }r{(tg:ﬁ%? 96&891%?2 'nz_%fg%rﬁ%wgly, ttvr\qo of the substituents
| o edthnn afons|off theesarpinorehetenaenylotveg Ray Stigrabype répdaced with a
exa h_of th d dent |

ctsBe Sangiogmalic-ReHRHE Wigtein dh gREB ARy CRR -
noh.e GRans onu(ecﬁt Sgt@ﬁe _SCPIIR - 108 a@fn%%e&;nd Jm 1§Enhh@ger of

aryl 'substi’t on adj acent atons of the aryl
héber bwAyI One ofithe smgledphilooftht peweingesp fomead mix @ptwnally be

S u bst | t?l@ C?"HB{?B)@HE gr 1ie| aUKéY %(%Of(tﬁRag&qtue%tF on aSJ a%jlq atoms

RAA26 replad@l Rithandb ﬁxmht f th
@%ﬁ%?ﬁé@?@%@%@m o 3 AT eTnati Vel y T of
lglnypge(ﬁ of from 0 to

{ Bl SCRRISKER Riaadhecenndad omgndspendes
Ségt{qog,ﬁé,% ! '&?{9 i Y ~§F ongl l(x)( CI%-E)r gPJ@Cﬁ%h\g@a sﬁ’ostltuegts R,

Brare iR pens gretdribly Gﬂ@'pcndenﬂﬁ select®dRErom-hSdrogeSpfBubstituted or
-S(C»Z- -S(O2NR - or a single bond, and r is an
|H@%@@Mm5ﬂ( 1TCGeb#kdl- t o 4. One of the single bonds of

the new rin d iy’ Rel déseﬁlt@scﬁﬁl ited t
with a doub e%g %%%ernatlvgﬁﬂ?ﬂltml oP tec to an
Syt d)ﬂphem}&rlo ncddjoatéritg atopeospldte groapar ”ijhe ’@rm “triphosphate”

heteroaryl, ring may optionally be replace

o et e ot et kBt 2t pHosRRe ki et tn g plysphate
¢d are independently integers of fromO to 3,

AP TR s -8(=0)-, -S(=0)2-, or

_S(=0) 2NR - AsTised Berbigt ihedemnt Sherrodtomiineliies aiyear'(0) grigogen

pr end tly selected from hydrogen or
&@Lt*ﬁ\ﬁ&@a‘a SHERILGhS 1 t ut ed (Cl-08) alkyl. As used
herein, theThe rsﬁhb@l' ‘RS phaheal dbbedvidion tihudreprésenBta substltuent
I|n1ted to an ester of phosphoric_ acid containin

plzospithetds @qlm%fromwebqtémﬁﬁl of prsyhgEpRa eyl sphiity gr
bUtn ub%uﬁ]l?ed}i Ite%&lﬁ EL%S %e%s glElSl?JStl zgglogﬁkﬁt aﬁédjor
céh%alnlng ree phosp gr oups. Used herein
t hasistimcdigteoast, and sub?.ntwrdm wxytgemt¢dietemeyadgeoups, unless
(2%@ sul fur (S) and silicon (Si). The synbol "R' is a

?Oéﬁexém@@ﬁsélt}i‘eéwlst"hat represents a substituent

group that IL(Q{p‘e@tg of [T SdHpiS h it @61 in further detail in the
unsubstltut , Substituted or 20 unsubstituted
hébﬂwwmngkybsxmmubstltuted or unsubstituted aryl,
substituted or wunsubstituted heteroaryl, and
substituted or unsubstituted heterocyclyl groups,
UL 88 MesbtBlif RATSodies FlifAP A6 cAbNEINMiSSal PYSFdrtddss
aspects of the invention are described in further
detail in tHée ahtbodied efghisdisstostiede characterized by particular

functional features or properties. For example, they specifically bind to human

mesothelin, such as human mesothelin expressed on the cell surface. Preferably, an
antibody of this disclosure binds to human mesothelin with high affinity, for example
witha Kpoflx 107 M or less, more preferably with a Kp of 5 x 10" M or less and
even more preferably with a Kp of 1 x 10 M or less. An anti-mesothelin antibody of
this disclosure binds to human mesothelin and preferably exhibits one or more of the

following properties:
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25 Anti-Mesothelin Antibodi es Having Particul ar
Functi onal Properties The antibodies of this

waele@ele®eTr e are characterized by particular fRCDUSIN&E78123
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15
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25
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features or properties. For exanple, they specifically
bi nd t ]%ﬁ t -8 [in
expres ag he cgllnit11 Sb}{% 133@&1@395?%{0 TM%N%Q’

ant i bogty) Qfmtt:hiaﬁzedi ischesilietinbixpetssihg céﬂw;ran mesot hel i n

w th h| haff|n| for exanple th a KD of

Il\/I or Wﬁ@l%’{r& ‘éfrfﬁ?ﬁo@%ﬁ%o‘éﬁvx}@ cgpees, aQt(I)gf@

ess a M
or Iesg(.B antefmr@g%%?(ﬁ; ﬁ?%@g%%%rtﬁkﬁo@t {ﬂ%cé) lQa1§st

di scl osesethblimespresingurts amdsot hel i n and pr eferably

exhi bi t or e .of t ol | owi n er t

WO 2006 0BT gﬁb‘ﬁﬁ*@éﬁﬁé@%@%i eSSt &B? HEEq ¥ ﬁ‘bﬁ%“gated o
mesot hgl.ipwaigh a KD of 1 x 10-8 Mor less; (b) is
internalized by nmesothel i n-expressing ceIIs (c)

i nhi bits bi Raifergblyf ametibtod of this disdosre hindg i mesothelin protein

2&} ! hlﬂelgP Cﬁéf‘g‘t%oN&F % ‘E%ég)s élg%to F d%gotilelg wﬂleanfig of 3x 10 M

s RN Pind3 6% Me@@ﬁlb%pﬁ)@élh svitha iy 6£) xi 0HiINgiok fesgrdmdshio a
of mesot hel i n-ex reSS|ng ceIIs in vivo when conjugated
B

t onesatheljn brotsin withprles ef ABILY, Mier ass.itirstsyo sMmaspihsln protein with
g'axﬁén'lgf%g& %Pg!rwsis legsoorabl ga%ééo{heﬁﬁgk(ﬁ{alﬂ Wﬂ’ﬂ 4 ﬁ df §Q ng M or

ess, binds to a neso I'n protelnvm th
aldk) The Bm&mh(h-fﬁmb# oﬂiﬁe antibods Sor ﬂnemilselmccaa beresatidted,ifor
protein with a KD of 1 x 10-8 M or % s to a
eSHTRE! P IBEPHGPRE arirofes e £ Etni 4D | eos

binds to a s dﬁ@@éﬂtﬁo@fe@%@hﬂ% W dnBion 8rdHan®fn rﬁoﬁ‘oci&lap M

or less or binds to a nesothelin protein wth a KD
5 axtiddit&. I\Adnhtloriaﬁs ®r alf¢reatibiehd ithegprdifobdias can tef fqrhzgample chimeric
ant | bod ot hel i.n can be eval uated, for exanpl e,
bfrét‘%‘ﬁ%‘é?cgmg oS s (see e.g., Exanple ?rIFE)S).
15 Preferred anti bodies of the invention are human
rmnocl onal antl bod| es Addl tionally or alternatively,

~ 4] : AdiengyBdpl e, chinmeric or

hunanlzed 0

3C 10 6A5{95§9f§ 9@?@@8 %?2?@??13%}”%%? AR ) hdROi
diggEib&ses BC @Y, 6 Ahad MBrpRopmdead @ﬁﬁ&tura:ﬂytchm&bﬁﬁed&@mscmbed in
6A4 and 7B1, |solated and structuragh % C
adgEplssilnd 2. nlhepmppinesicid segenses ictiy é%ﬂﬁlg 7§§|aae shown in

REHSIgSEoP0 0 SH  ERADesC1

S epuieneler lodre Skekin in §2Q IO B2]1 2 haml %mwpeaztweBEQ I D
NGs: 22, 23 and 24,
In another asi)eecsf t% cilsc?os%re provides antibodies that comprise the
heavy chain and light chain CDR1s, CDR2s and CDR3s of 3C10, 6A4 or 7B1, or

combinations thereof. The amino acid sequences of the Vi CDR1s of 3C10, 6A4 and

7B1 are shown in SEQ ID NOs: 1-3, respectively. The amino acid sequences of the
Vu CDR2s of 3C10, 6A4 and 7B1 are shown in SEQ ID NOs: 4-6, respectively. The
amino acid sequences of the Vg CDR3s of 3C10, 6A4 and 7B1 are shown in SEQ ID
NOs: 7-9, respectively. The amino acid sequences of the Vi CDR1s of 3C10, 6A4
and 7B1 are shown in SEQ ID NOs: 10-12, respectively. The amino acid sequences
of the V.. CDR2s of 3C10, 6A4 and 7B1 are shown in SEQ ID NOs: 13-15. The
amino acid sequences of the Vi CDR3s of 3C10, 6A4 and 7B1 are shown in SEQ ID
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25 I'n anot her aspect, this disclosure provides
anti bodi es that conprise the heavy chain and |i ght

W@ bh@o40PR1ls, CDR2s and CDR3s of 3Cl10, 6A4 or HFEI/PSM08/078123
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conbi nat i ons thereof. The ami no acid sequences of the

\'\/&)(;D?é 28 TeSpX FS)%\%%IY S’f\ﬁ éﬁ%h egi%ng' ad &lin W udi g@a‘og system

e am no acli sequences of
t (Ieubai\/ H. GDR2 %1 Qf9ﬁ¢$@que@ééb @iRtotéBk ofimmsiolvgicahinSEEt,| Hifth

: espectively, The 30 ami ngo acj e uenc
¢ Reitopy @%@emame@@f@ea@mn%ﬁamﬁe e oh LSRRV -
The am no acid sequences of
N%m\/ﬁ %ﬂ@%&o ClO y}6A4 and 7B1 are shown in SEQ ID
NOCs: 10-12, Gumpbaiteas&ebﬁ/thes'émuhmlmaad]mﬂ wdyuemorssothstin and
t VLCDR2 0, 6A4 and.7Bl a
N iR TR SDRSHHCHY M oS QEHE DD S L [ TR CDR3

ofe Othe %‘EI@R@I dBR23& R @DR%eM&%QnH & -C3RWRDR?2, and
2009/ 045957 PCT/ US2008/ 078123

r é?QZo@cﬁequ@icys cafHe ‘ODRed eyl washed . deCD?éeft’Cé’@l diffsreny aptilodies

bR e el it e ey putt By R VREPRFCDR.

Ush Peparitaiant v 0 DReaCDR 2266l SDRBY tSaeatt otRr aINl-hllesothehn
Publicati on No. 91- 3242, hereinafter "Kabat 1242").

Ghindingihalecwecof ths disekosarea e lsedive henrY Hit R SEE RGFeHc ¢ mixed
mre 2&3 xlt‘n ?cik}&% rt?ennngll 4Lh @P};@[%ld%wy %ﬁ%gnc%gﬁgﬁ %[g%fcﬁlak ¥y sequence
Egzleileplﬁsc?gR\tzzhE g‘rﬁ’idrhéﬁﬁﬁllly seﬁiﬁi‘ r?]}ikl di@a%ésle (ﬁml;ﬁmsfs r\:\gnd WICDR
mESRRREPS apg mixed a%%@egﬁﬁa Ry gﬁ&%ﬂ@ %@Sﬁg seqigAcg,fkom a
%é%%ﬁgp@bg%u“eﬂce ﬁ]efe@%ﬂﬁ i I‘éﬁlﬁ&daxmth Q‘é’gﬂctﬁﬂéﬁg%}l% DR @

CBRRienteags)c Meatlebeatehdity a:rparenn'@stbt hehmamlb slilled getisan that novel Vu
| es of this discl.qsu Pr ef er abl en ,VH
Conf Shctieiie'd bear A bl fiet el Yichay VI Ebr
'aégl&[ seg%im REUeReeufN 9 BBl Rk et AfothEEDRERG encES
repl ace th a structurally simlar CDR sequence(s).

L idkselesehergindar vpnashpal getdq@érﬂﬁééi 18y eApnk dB hnd
mat C.hed th %:Dﬁlﬂbggg?&n(ﬁﬂ%/ s%ﬂ%ﬁfé oélﬁgg%laisc]igted

particul ar ce prefe ’y I's repla

S idhotehal dnlribﬁdl}mof &ﬁtlg@@%lncﬁl%}plﬁﬂcﬁ (i®yeofkcbmpiibihgbe
readily apparent to the ordinarily skilled artisan .

t hat novel V& age@/y@a@e\@@éhl@égglg%ﬁ?% CYIRRLISH qHyAMIno acid
subst i Ly deﬂge U SRR %455@@9145 inYlor SPB 1D 800N 3;

sequence structura ar sequénces fromthe
CDR sequeanB) atiesof @m&dvdnfabmrngmmCDR%MWganamlno acid

anti bodi es C 10,, 6A4 and 7B 1. .20

ot herscgspetelecd Sor B ol e aigide CasE i 0% 468,
nmonocl onal Q)td ll?é&%/ ch&h v@ﬁ&ﬂlg RI3idH OBRBGoRPFikING AN amino acid
t her eof corrprl sing: (a) heavy chai n vari abl e regi on

CDRI  corpuensé sfgijecafrd ﬁmmmhﬁ grolipl corsetjng od éEQeli]%Nﬂéﬁ Fom
the group C?H) a 1ght cﬂalgfvarslnge reglé\loéDR]l compnsmg an amino acid

sequence selected from the group consisting of SEQ ID NOs: 10-12;
(e) alight chain variable region CDR2 comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 13-15; and
(f) alight chain variable region CDR3 comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 16-18;

wherein the antibody specifically binds human mesothelin.
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(b) a heavy chain variable region CDR2 conprising an
am no acid 25 sequence selected fromthe group

w@ovgissng of SEQ ID NOs: 4-6; (c) a heavy cheCmus2008/078123
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vari abl e regi on CDR3 conpri sing an am' no acid

d
g L R

CEﬁibeﬁﬁdﬂxg Aannanother @efetied spfudineat, sled amibedly fsraomrdmg to
group consisting of SEQ I D NGs: 10 12; 30 (e) C{
c Raibadipaant Bbile yelegiotist orsferedsmhadinen). e 2aihddy l%n%chf ing to

S,\E@‘%%‘?{@@ ected fromthe group consisting of SEQID

; and (f) a light chain variable region
CDR3 conpr i HiingeAknawh iothecitdhstehe€DRS dahadc tiedkptndemtly from

t e GIART Baior G pbel Bl el SR e YRiFaH R RS Feciighy ofan
V%ﬁg)g% %ﬁa‘? %ﬁ%%?r%g%ﬁ&?&@gﬁle anflb&UIE&s &h‘ﬁ'&ﬁé’t@lﬂ{

e antibody is according to Enbodi nen
I gemmedlbzwnpg élbeameblrelutgﬁﬂxemﬁntty baded oaratqom@tyl C@R3 sequence.

according t E t t

enbodi ment , %Fﬁ%fgbﬁ‘rﬁx e?e§t g‘é FGIHF ﬁg"%ﬁ‘g %Slgnal an?l bodies
Ceomptidind §né’\@1| thoteMHRWR; éﬂﬂ/éﬂlﬁghaﬁﬁalﬁ BRI dendehR3od @ARhiibody

i ndependently from the CDRL and/ or CDR2 donai ng ),

aHenireedcfenm @ dumanion eomhaman Arimed, vhesein themegockgnagantibody is

gﬁ%ﬁaggﬁ gfggcggcalléfot% (gﬁmm%xeﬁa%ﬂ‘gerl%th g)glt 1 &Efﬁﬂh %ﬂ)ects the

S @f@erﬁldﬁﬁéldégre%ﬁﬁﬁdés Iﬁbﬁ()(:lditﬁd; eietibodies compriving GE)RBr more heavy
sequence. Accordingly, the present discl osur

o R et BB CILOAS oA CERdelr G8n-TVEIAE BRI} FHsh A8 gpuse or rat
g%%&g;%éex%ﬂx%g nb&t}flal%ﬂﬁb&y’:}p@%pa@m sBecifit A8 BfMing to

erived froma human “or non-h n ani mal ,
whessethalit. he/itimachombodmentsouiyh iyeniteagratibedief comprising one or

[ [ i
c s prraptior St giin CpRIgRafT Eohaund Bty (o are
g;?%ﬁ@&péonﬁﬁﬁhgﬁg'b%%%@%ﬁ‘ @) RdaifMiee RihciiBHaBcH¥RYistics of; (c)

r light chain domain from a non- human
afmtndtrodly@ sasnecdpitape as; and/se(dhayer sitglag hindbwhflinifhes e n

nonocl ona tib apabl e of specifically
blcﬂﬁF%’Qn IBgPPﬁ?E%?ﬂ(éﬁl gﬁ a’wu%‘ﬁ‘?‘ﬁ Ysone embodi nents, such
inventive anwithiadties aSaR! th‘élpﬁ’@e@trtﬁscﬂkﬁsurdmbeldbﬁmvmoclonal
and/ or light chain CDR3 domain froma non-h

anpiibrstigs QAPTiEHE one AP é‘tﬂf%h%ﬁfVY@éﬁ@éPBWgChﬁ’é‘rCIBRﬁ éPW@m from a

t f
( gx)‘ilrrfag I(aﬁ%bc{dgr cg aégﬁgég%@% gagﬁlanéa?nhﬂﬁl ?%}%Btgl;hlaﬁ Frof a non-human
Siafivh#ll whérsigi thghahén mittbpdass ctdpeblﬁ of spcifeslip hdldn@ to human

par ent al. ngn- human anti bo th t
priesseiieling Sefter afher ppes dgép grssl?gvre%%%‘flg%gg?@bm

g%ﬁpé{ﬁ%@&nﬂﬂ%n&r orl&QYr ndPE AV M yvARE/ R Tight @RIn CHRB MofdRfRBfrom a
first human antibody, such as, for example, a human antibody obtained from a non-
human animal, wherein the first human antibody is capable of specifically binding to
human mesothelin and wherein the CDR3 domain from the first human antibody
replaces a CDR3 domain in a human antibody that is lacking binding specificity for
mesothelin to generate a second human antibody that is capable of specifically
binding to human mesothelin. Within some embodiments, such inventive antibodies

comprising one or more heavy and/or light chain CDR3 domain from the first human

antibody (a) are capable of competing for binding with; (b) retain the functional
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human anti body, such as, for exanple, a human anti body
obtai ned froma non-human ani mal, wherein the human

w@eioploerdy7 i s capabl e of specifically binding tBCHUSRNS/078123
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25 nmesothelin. Wthin other aspects, the present

dj e | . [ j : SA: .
OHBFLOSLE R SRRRE AL Rl RS SR i
aas the kstredpunding padehfabfiyst hsmehamibodfor exanpl e, a hunan

anti body obtained froma non- human ani mal, wherein
the first human anti body is capable of specifically

b%ﬂﬂb&ﬂ;st ﬁaviﬁ%ﬂgipﬁﬁs@%ﬁﬁkﬂe@@ﬂ&c\é@er ein the CDR3
d e fIrs uman ant | body 3o repl aces a
CDR3 donmi nlr ¢ertairhamtanliments kodytibédt ofi this|désckisngg comprises a Vi

bi.ndi ng specificity for  nesothelin to generaje

S UOBIPHUNAR S BOE Y Kt remiapaPu T, fSE ST of p dyfrgm 2
bhadtng: QmiiEBBhi@aRtiishiddgloblfilbthesone enbodi nent s,
such inventive antibodies conprising one or nore
heavy and/ oFot éxghiples frad prefirRe eddredimertty Bin disrdospe prpvides an

DB AR RO Rbar 5 2RERY B REHL B8 Eomprisinga Vi
2@Q91QAS B AuSlCT bk SSPRA/HAS 3 Bemak Ve 83 géheSdriadfimanCyy 3-7 gene,
bind to the same epltogg; and/or (d) have a simlar
bnhereitha ratibadyyspeifeal tyebindsy uamgaonerotsipa te prother prefegred

h iy ' . N . . _ . .
SolfBRRRL. B8P YrscMid PARARS SRR ARG Al o Bfantigen-
t birgling (metiastherof, eomptisiag adv; hat if terpradyanf ocddriaved from a
germ ine heavy chai n i gmupogl obul [ n gene and/or a.VL .
 PBmAR Ve 850€ OF ANUEER Yy fhﬁﬁgqlﬁw&l@ﬁ% tﬁé ARTRRY éPiPﬂ:%/‘F%“H binds
9% FREoEXM P Set Addtler ﬁ%Ee%I%J &RbsIResH TN isclbdrS provides an
di scl osure provides an isol ated nonocl onal anti body,
otisodatecambngpdonabamtitiody, gantiganbinfimgeoftioncibensef, sihergimthgH

lo that is the oduct of or derdved.fr a_human

3 Sl s e PPyt of SRR p AR VAT 3-33 gene
anhd badyriepaor fth&ak the JRbARS oNetERmivEE S8hehiran VR L6 gene,

anot her preferred enbodi nent, this disclosure provides
anvherin thesdtiheshiopeofisalabindloayan wesosheliandn getranother preferred
bi_ndi n rd..qn. ther . (1S o .
D UG AL Gt DB, b

h BRI MiorAG tHeR0E, wivdiein ehenaritibedpadrhidady adhethaf ik dal pryduct of or
bi nds 15 hunan nesothelin. |In yet another preferyed
e BB dER 2 humas i &d|esaerre sRrgRrisgd Varthatiis e respct of or
TRRAELERGl LAY 29 oL 00 ML A0 PR, s
t meesptheldmct of or derived froma human VH 3-33 gene
and conprises a that is the groduct of or deﬁjved

nctional

V]
from a humarPUYKAREPOGE 8150 THRASPTSS PReORP TRl Y

SRE&EEG RS MeRiBES iR OfubE hi Righ lFfiniBi biAdiAk BERuman
preferred 20 enbodi ment, this disclosure provides an

| swdsathelin.riiuelivsimn amhésotitlin-capreasing gals, nbibidgemef binding of
R R REE 7S OB D MBS RO TR
JQBEs MWorGROWi1iEAas ighiMk i@ tgrowthi dfendroo@dUslexplessdiig tumor cells in
vivo when conjugated to a cytotoxin.
Examples of antibodies having Vy and Vi of Vy 3-33 and Vg L6,
respectively, are the 3C10 and 6A4 antibodies. An example of an antibody having Vy
and Vi of Vy 3-7 and Vg A27, respectively, is the 7B1 antibody.
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derived froma human VK A27 gene, wherein the antibody
specifically binds human nesothelin. 25 Such

w@niovbedses al so may possess one or nore of theCT/US2008/078123
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functional characteristics described in detail above,
such as hig %Mtﬁa@d UiThRfRiselRE hehighs ch
|nternal|za?]§&£g§%%%§g?gg In exﬁfess ise ER& feftt chain
i mdridbie regionofhabisnithengoddct oﬁbrs*dtihnwdrfrdzm” @Q&Q@ﬂat pamline

ability . nedi_at e ADCC agai nst .nesot hel i n: expre Sin
C 1 g SRS STy TR DT LRS! TD QERoIOn et uses
"ESRADEL rhﬂn@ﬁﬁfrﬁﬁé%l@guﬁﬂjﬁ@%s C@l!ldh%ybt@ms %thde\&ﬁ‘nﬂmﬁiing a

conjugated to a cytotoxin anpl és of anti bodi es
huxmsggmvmmcjcam/mg hivkiBindBumygiobykinigenes wigls ﬁ@@mlg@ gf interest

are the. 3C10 and 6A4 a odi es e 0
it *?%‘?fawgré‘%ﬂw ORGPy DA TR R kBl with the
6ol wRb¥st. IAShihis diffboay tHabRdYhe pradué(‘@f’ 26809t A4&P%Im” a
PCT/ S2008/ 078123 As used herein human anti body
chwpan sesiline avgnuseglpbyit seshenc coabe aicp@ﬁ%@ gk by amparing
t he duct of
B RS RLor Bl YAl O RIREALH SBhees o uman

a gérhbmdymﬁﬁmoglbbalhrrseﬂdfselemsg thy tvean gkmthmammunb gliohnlin
gernline immnogl obulin genes Such s stens I ncl ude

i prAwARcE; thef 18Cl9sest HiegRsice M@at%% CRGLYh iR sequence of the
| ARGk aRULT & }gﬁ&ﬁlsanWbB%{ {h'g{? &‘ihc% 1 RERLERA r@h” a
screening a’ human | nmuno ene rary
dpapcelyekumm ghmdiae whland giebularﬂqu@me (IfaYI cohereahinoAcid

h n anti body that t he product of ! ar "der've

£ HTareraes s btk thS eerimba gt it Bt saRBbley Sl
| geAihd SR rﬁ&lﬁ@orﬁ%r%@ﬁﬁfﬂaﬂ&twﬁﬁmﬁ@f@@e aféded mutation.
sequence of the human antibody to the amno acid

S éiq;u@mmeg sgdectedihaman mt@n@dnﬁym@l]wmdg@t 80l iflergicalng amino acids

sel ect i obu

¢ et b Burd TR0 Qi don B Gl g FHERERobuin
| ded drldycbniathstdieing 8614 eat@Ied that hentifyuiBAuank aixibdy adbeing
human anti body that is "the product of ' or "derived

f haman svhep apmparad & R g s PHIeelabiin ABgIsid fequences of
S d

%ﬂllé? 5}9 gleggé/ g h%%% I?Inmeﬂcg,g% élg% i%%%fa%&%? 6§§1uman antibody
elﬁﬁamﬂe@i 1daat95r’/aldr¢véx5atdmu%%n@7%;ﬂm iz 99Ut @entoradincamino acid
intentional introduction of si directed mutati

HBRIere toheumiseue sanee SPRIBS! by tegsrdps ynmgn%éfobuﬁn gene.
am' Efcal%o % dHLﬂ%ta'nﬁﬁcd}} derBRH %n@& bgﬁculﬁleﬂﬂﬁ n%rirl]qginé‘@equence will

o aci d sequence ‘encoded by a hunman ger
i ﬂrsptaygioabmien]nan Jemeinandidobfiemners fom Ho aatheasid séangaes

SRR S e e T

%ﬂl‘ﬂl%&ﬁ/efﬁa)ocﬁls;ﬂ@y ab 'ﬁ%e ﬁﬁﬁ Gl 6Scvef n8-morBtHane 39Bd¥l1i d€ino acid
sequences I'n certain cases, a hunan antlbody may be

aliffeense fgB9ghecming erid sequeassencoded buthueensiine isrngmpjobulin
|dent|cal in amno acid sequence to the am no acid
UYence encoded by the germ ine i munogl obulin gene.

Homologous Antibodies

In yet another embodiment, an antibody of this disclosure comprises
heavy and light chain variable regions comprising amino acid sequences that are

homologous to the amino acid sequences of the preferred antibodies described herein,
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Typically, a human anti body derived froma particul ar
human gernl i ne sequence will display no nore than 10

w@prino4367 d di fferences fromthe am no acid sepuBEOSMORE78123
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encoded by the human germine i munogl obulin gene. In

Caid &) i ' i RO HERN b RPHRY LR SR e

¢ R AL ARG iR TRy SRl gRORPEEIOTER: I
difef@hdicantibodies dbhhisadisadosuaci d sequence encoded by the
germine i nogl obul.i.n .. gene. 3o0.Honol.ogou .
Ant1 bodi es. [ e SHindisCBRES aTGHNE “ndio i mogegjont antibody.
t B Shtfdes SRS R rEQIMEDE Tontpeidiy addand A0, WHeER: (a) the Vi
vari abl e regions conprising amno acid sequences that )
acempiissrsh ogdusadidsaquencarthatds aideabt § @ puwntndegoss tq greamino acid
preferred antibodies described hegei 322 Y0 .

s by L e e N R AROR

apbh P a8 ah@iPddld diReftRShatas aff 184 BORTRIM 6 Q€ td hresmb acid
the anti- nesothelin antibodies of this disclosure.
Ferquencerpslestedtfinng thei sseymennsistipg el/PeQIDANOs: I8tk ead (c) the
mongcl.onal . [ , [ . pbi ndi ng portion

tﬁ%?bé)g?] ,Sp%cé%ﬁliyg)?%%/s t%h%alggﬁ(f S(gtﬁ@tr? wherein: (a) the VH

5 conpri sesIasthandtitbdambts e Varmed/or NWataniso adid kepshces may be
80% honol ogous to _an am no_acid 0fequenc%%sel ect ed

f 8o PG, GTouRp%eotishst/ngr 317 Semolqasonexs the gegpnecp syt forth
t ot ﬁﬁ%&?j ﬁéviﬁ% V?r?mﬁ Q7. ak 1§g§§%ﬁ?ﬁ%ht(zhea} 8095 ofreater)

| east 0go0 0 an a Sequence
shbmotoggl td therV drel Gr cigjpons ofi tiessturgces seBfQhl dboXOsan be obtained

22-24; and. the .antibo speci fically bi.nds. to . .
hﬁﬁarﬁﬂ%@gsstl%é%& reitedirepipd g R R ata FEHpden Nt giSleic acid
aRdfiQiuleVlendBiMPSBOITH NOGUBIEES: T8I0, F81108& by RO Fafle encoded
96% 97% 98% or 99% honol ogous to the sequences set

f elterhd anttwdy foruetaamadi fhoetionHaei thy fuastiong sepltonteghayasusing the
havi ng high (i..e.. %.0r greater) honology to the VH
aﬁ‘&“c\t}ﬁn{lélg?aggﬁgesgflb?cﬁgerglgquences set forth above, can

be obt ai ned ThbypeRuhid@RNASESbdRed twosdnhifo diidaeq @ac@ris

PCR- medi at ed nut agenesis) of nucleic acid 15 nol ecul_gs i
eRaduRleR totn weursqn&d.enw—lzewﬁn thgivapsequgpqegndBe pgreent identity
t [ f r j - £.0r i d
N e L K S R R R
t Ivg thd ssqatrcen@le.,as hayslapesck bbedntiat positionEfetap# of pesitions x

honmpl ogy bet ween t am no aci d seguences, i .
QP SR Info ARt S RRPCioh GARs R e vREdnOk gh gy Which need
S @AYE NESAuceliltEr PRIEAMichteMt e twdlscBinvee nmé&rﬁﬁle@son of

sequences Is a function of the nunber of identica
pesquencrssang lateedingtion hEpeean éleotty Ketwesn twinsageapicesgsanbe
# of identical positions/total. # of. positions x .100.

¢ AT e e SO REC AT By Qe B Wt ERG YR
ofex@apRs 8@Bw. Whi ch need to be introduced for optinal

al i gnnent of the two sequences. The conparison of
The percent identity between two amino acid sequences can be

determined using the algorithm of E. Meyers and W. Miller (Comput. Appl. Biosci.,
4:11-17 (1988)) which has been incorporated into the ALIGN program (version 2.0),
using a PAM120 weight residue table, a gap length penalty of 12 and a gap penalty of
4. In addition, the percent identity between two amino acid sequences can be
determined using the Needleman and Wunsch (J. Mol. Biol. 48:444-453 (1970))
algorithm which has been incorporated into the GAP program in the GCG software

package (available at http://www.gcg.com), using either a Blossum 62 matrix or a
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sequences and determ nation of percent identity
bet ween two sequences can be 25 acconplished using a

woradobesmsi cal al gorithm as described in the PCT/US2008/078123
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non-limting exanples below The percent identity

n C b ¢
ugh&%ﬁg tibhﬁegﬁ;rgﬁdrh?%a%}%ggﬁ%q?/gygfgza% 8(/\? ordle'cfnﬁ a’l’éﬁgﬁﬁi weight of
( Colyut, 5,App! . Bi osci . 4:11-17 (1988)) V\,hl ch has

beenlncorp atedlntothe GN pr

2.0), 30 ustAGPE! N T PrF%E?%&@"%“&%?‘&" gl gped as a
| e@i-NsR@BRdet Yo SardiPagdli@t putdiRkRlaRBRsRk k] f6f exathpld, B identify
addi t on the percent identity bet ween two ani no acid

s exjateth smpiencen. Bach stetchentand nesforrged nengbe d{Blndh! apgram

wrreetionad) pEBlstl el pof ol e i Ao L A T oo

t BRréHeScaPbd paremepastate XBavS T pllgfandtscore = 50, Wordlength 3to
http: //ww. gcg. com), using either a Bl ossum 62 matr

0Pbain B NG HG0TIDABIBM PR S B Rt e mo e ppaghis disclosure.

and ki e AR, ftofibarky pbiposts Goplig BiagT o of
Enﬁli@ddgasslesm'fbﬁd @s Attfchiuher qir, €99M) Ndblemlﬂsdxr]éesalﬁw)c}a}@ -3402.
e used _as a " uer seque to searc ai ns
otarcimarsd Sl o AR CRLAST Browgms a4 Ry Berameters of the
r ?&ﬁé&@@?% g8 §Bmssfeﬁ{dq@ﬁﬁAsqumke%spﬁ[f@éened
using th ‘%rogram (version 0) of Altschul,
etwval nclfik@®0jh.dov.Mol . Bi ol . 215: 403-10. BLAST protein
searches can be perfornmed with the XBLAST program
score = 50, wordlength = 3 to obtain am no acid
S Q4B DEIES Wit RInSG oMyt ModifiBatdsisi body nol ecul es of this

disclTosure. To obtain gapped alignnents for
conpari son pueptriesmbaipsa. BLawbodnal this digelopurg gopgrtises a Vi

SR LAl 4590 M it

Gap@ %Mﬁer@é@ gitendn ohd6r mefeiflthesp ﬂ[ﬁtreécpuéﬁceefzombﬁ'se
respect ive pro ranms (e.g., XBLAST and NBLFAG? .
u§é‘¥ ciffied aseigo agighAeaRaBPeRATThoTH BRIV A5 mEHRL Bbodies. or
I?%Hcl?@itvé }’xﬁ)d&%’ﬂgﬁs‘:ﬂﬁﬂegﬁ Sndl Q/h@leeﬁﬁ Ak AnEHREA BB e dBlired
ant y O di'sclosure conprises a VH conprising
Cﬂbﬁﬁc,tloﬁiﬂﬁ?ﬁ!omdesmme anﬁqmesmhniumnﬂbadlbﬁ_of:thrmhscmsng Itis

f
CHB oD s S e BRSO T8 L BE A g oRLihg oo Tade

SQHHANES RotRBRe 0k 2RIk ‘BYHEhI@gmACd?S?cﬁ %19 eﬂhlsrﬁléb'lﬁshﬁ%bﬁﬂes an
or 20 conservative nodifications thereof and ere|n

t helated impodélewal eatibady, ohantiges binding routert thersaf, comprising a Vi

GieBRPHET I GRS Bl 12 Bt ABY ARR bR She LR, coRe

CQAg eIyrRd ééﬁ@er&%@%ﬁh@ﬁnn@ﬁ tel GACDRB afiende compises whiathino acid
do not renove antigen bindin Accordingly, this

dissquense sdeqirdoiiomidhe giqup consisting of amino ac1d Sequences of SEQ ID
NOs: 7-9, and conservative modifications thereof; (b) the Vi CDR3 sequence

comprises an amino acid sequence selected from the group consisting of amino acid
sequence of SEQ ID NOs: 16-18, and conservative modifications thereof; and (c) the
antibody specifically binds human mesothelin.

In a preferred embodiment, the heavy chain variable region CDR2
sequence comprises an amino acid sequence selected from the group consisting of

amino acid sequences of SEQ ID NOs: 4-6, and conservative modifications thereof;
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I sol at ed nonocl onal anti body, or antigen binding
portion thereof, conprising a VH 25 conprising CDRI

weDR2/04381 CDR3 sequences and a VL conpri si ng BODRUS2008/078123
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CDR2, and CDR3 sequences, wherein: (a) the VH CDR3

SSRdJ&l@‘}ghP&HEH{ {/ﬁf‘aﬁleaf@ H]C'fﬁ%?&i Hen S ROHHRCE SEGRY di sequence
M the& gF oup consi st i'ng M no . aci sequences of

SERedtéd frbi@ihe g’roﬁp camistingrod emviat dciksayoeides oﬁSEQrI@ NOs: 13-15,

t her eof VL, seguence

adh C%ardémeemg fiiog vt Ok AP e BORLP P?Cﬂ@%% the heavy
aphAR vaGdHe RYiRRAIRT %@q&ﬁcé%@lﬂr@ei\@amﬁl@ -a&Rh se&tﬁ%ce selected
conservative nodifications thereof, and (c) t

afioibthe grapeonsistom dfjanbhnasd h@qmncm SEREIL} NOSI h3aand

f d th
CoRs et BB e e e B is0: et Sy argen CORT
S §écﬁ1€ﬁ@edcoflr[ﬁi’ﬁé§ ethearﬁfn@ Wi dGRHSINSE kd1Et&f fro@ThdBrodf kcbnsisting of
sequences of SEQ ID NOs: 4-6, and conservative

meuliifa asid seanenceh ef S6Q;1D NOy. e 22608 £ousustve modifications thereof.
(F_i,grR/Z Ugé 8 Sgln ggS g:- g ﬁp“rcgrgsger\;a%%e lsérﬂ%lgﬁcecrgg%ﬁcé/tﬁ) IS,aFélf&‘ S Eoe%n?l'a ac1d

s glRiefi @b oy A ddieot Slcaifftasdnsifed on @t@fth@bmdlmg ahaudcterlsncs of the
sequences of SEQ I D NGs: 13-15, and conservative

meuifqdy goniining uhé PEGRC aqifh SegERdse Uk gpRseFvaHve modifications
e'm:%jde%ﬂho a&ﬁ gu&%ﬁﬁ%ns Ca!aﬁ ti%né’ Cj:i @&!}tﬁ)nrseg'k%ﬁ &QBA‘S can be
sequence conprises an am no acl d sequence selected 5

f inrodisbe] igtooarpantibndy by stagdaod teehmigoesdaiosvnsie gheeart eschods site-

SEQ | D, NOs conser vat dif t
C RBF e MU TR TERE DHPEISTS: BT Ot CRpino acid
S QELRIRARR NS AIRInkS SwRELhH afY di‘ﬁln@ﬁélg rERAREE 1R Q6theM amino acid

fromthe group consisting of amno acid sequences of
s&sldue hagsg alsdmila, m@mcdlam Mserilies ¢faenine 8¢ifl irgsidues having similar

t here The .ter rva [ uence

e Rhins et Trafel R TRl s PRMERE Siclude pming acids with
t badic dide ORAinS (e ?’Slﬁ@ rhfrélﬁln@f Hisdin®[ acdiit eldetch&inb (] axgartic
characteristics of the antibody containing the am nq

acrid. getprenedd). snehrgasiindansite Painfbus BYSHF pgaragine, glutamine,

d t
gﬁkgigﬁgﬁh%%dﬁﬁég%% %%&Ec ﬁh@ﬁén nt?%;uce ?ﬁ?g(%ﬁ alanine,
aralifng (lbucgl)é St)lamgiﬁdf ,@rolaeh pheaydankieg wiethionihé)e beta-brarshedside
as site- directe t agenes
mm@@we@ S SR E AR s T
I%ﬁﬁ§mh9 t%’tdéﬁ‘x h r}ﬁstﬁl‘iﬂego'[‘ﬁﬁé dnt glsing%éearhl%o LERI8G&ets within
an amn d”Vesid having a simlar side
c h]aa ﬁDRFragnohss eﬁamefntlbmimof msl dsolesirauedehapaeng withmtherr amino
side chain been i,n t art. These
F BfIFRRIE e e AR aiaeradamy A Fied g DGy gep e tested
( ?oﬁretalﬂe)dsfhﬂﬁlonafsﬁigrih@ﬁmchd)ri‘-‘a‘l bbb edescilibdddiegeinl de
chains (e.g., aspartic acid, glutamc acid),
unchar ged polar side chains (e g., glycine,

as bodies tlia l'bclf 1¢ S ZE\%erl n?&ntMe?QﬁelﬂleAé%rd? i ne,

al ani ne, vah laﬂ@theﬂ @h&dﬂﬁent! 50 Betones pIﬁimlb$ ﬁlﬁ;bo.dles that bind an
phenyl al ani ne, nethionine), beta-branched side chains

( €Pgope erhmesihala, recagnized byiaay P theianimesathelin gipgeslonal
S 'a%ﬁb&ﬁé‘é mhl{s%m%ldsurtey({g,slaﬂ%odles that have the ability to cross-compete for

binding to human mesothelin with any of the monoclonal antibodies of this

disclosure). In preferred embodiments, the reference antibody for cross-competition

studies can be the monoclonal antibody 3C10 (having Vy and Vy, sequences as shown
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phenyl al ani ne, tryptophan, histidine). Thus, one or

nore am no acid residues within the CDR regions of an
w@niovberdy? of this disclosure can be repl aced weTUusiohg078123

amino 25 acid residues fromthe sane side chain famly

a ¢ [ . - ;

IR TG 22 AR £AD) B L Am R on G PERE havine

ANt;iahd 8, esquicnats d8ishowh in SEE IBaNOs: B and8, mspectively), or the

Anti - Mesot hel i n _Antj bodi I not her enbodi nen thi )

dmeBPEe én%b%*vﬂ@ésehawg S Gcndais RapSsener whgn SEC {8 Ros: 21

egﬁ&%ﬁe Qﬁ%gﬂy helin recogni zed by any of the
t [

anti - mresot hel monocl onal  anti bodies of this _
5 di scl osure Suchecrpssagvnifetidg estitddigs chabe idenéfighbased gn their

- te f i ' t t.hel i ith .
o cbsromegean SCHERaddr o sPRTgY G-l B bPgpre
| RsRyLE&hr REITTRABIRBER anhfSis! &f £pRAGRdaMboaatiyntf e antibody

cross-conpetition studies can be the nonocl onal
athtai biody to3it sanihepitopg ovfugan masotheliuanisgecognizeh B Clo.gA4 or

009/ 045957 PCT/ US2008/ 0 j :

AT 2 MR Ge T Ry Rach Bael oG Aoastd ggn be
10 (pRY:RE an¥HormE Mldes@itedns g Mangiawn in SEQ | D NGs:

20 and 23, respectively), or the nonoclonal antibody
7B 1 (having VH and VL sequences as shown in SEQ ID

. = reshactively). 5 Such cross-conpeting
';%‘glggé%g&glgﬁﬁgégdi%% U?iiel\éed based on their ability
t 0 cross- compeineibudyt &f tBe GivedtiorcRuther carb® piepianedsisaneiax ahtibody

nmesat hel i n bi ndi ng assays uch.as | SA or, Bl Acore
aR&YHS pre of rﬁO@q@P@@éﬁnPéagsng&@aiaﬂ%‘m@Y m%n%A%Y%%?ave%Cﬁ%?s
bi Utk ot hERAOhIGkd ic§

' PeliB L oSSR AUEGTLURP ESEUNELY Ptk
anoinpardy to Be ctartngwentibrdy 0Ohe pamoreramine drids Wwidin ¢ne ordoth of Vy

pre ed. and isol ate s described in th

B Seor s ShBRrS F B RRETh o B ifinghE oF AT bR wark

| RS @R bE WiddRId. CadHilenapl &R arteelatively) gesiduea Mithothy constant
havi ng one or nore known anti-nesothelin antibg VH

od
i gNsMEn dequahBestomdien Biesissor RgcHRR(Er oiahe pibody.

engi neer a L Ny y Vi g al r Wy :

20 209 Conpar o L A BPURY DR LoRBing chEE IO RGeS arable
amddiensasfiadgbodiéshi Antibodies intbathwinh tavikdt aagbnVipredaiitwntly through
one or nore, CDR regi ons arl:d/ or. within one or .nore thi
f PEVRRRRTCSIAg BGCE Sl 1 dhif 14980 AR PO AGI 1 gispces within
al ' ; ' {!Té% i &S uefi @9 b8R{dR)of
cg]ﬁggﬁhowfs !f %ggfstg ?ea tgrlﬂ%lﬁlgh&elfa%gg?cgr f%ﬁg%ql on(s) of
t IGDRt Bdradye. CDR skqueneest axé resporsokde fempest agiiRdgraafigémg

can be . used.to engineer variable regions of. . . .
25 QARFBEUBS ISP DU GaPIeT paEb T PR g Pesmimigdhgpropertes

Prog g Maih ¥y BEQEENs at{FolRs 86 icendi@iifki&gHreRidnhettors that

CDRs. For this reason, the am no acid sequences within

Chrguder €DRoequaticesiren thespreidis naraally engairingrantibedy grgfted onto

t '}raarr]nesx’a% tlgenqcl:lgr?ceg Lflrto‘?rll g %if?efrent antibody with different properties (see, e.g.,

Riechmann, L. et al. (1998) Nature 332:323-327; Jones, P. et al. (1986) Nature
30 321:522-525; Queen, C. et al. (1989) Proc. Natl. Acad. See. USA. 86:10029-10033;
US Patent No. 5,225,539 to Winter, and US 5,530,101; 5,585,089; 5,693,762 and
6,180,370 to Queen et al.)
Accordingly, another embodiment of this disclosure pertains to an

isolated monoclonal antibody, or antigen binding portion thereof, comprising a Vy
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CDRs. Because CDR sequences are responsible for nost
anti body-antigen 25 interactions, it is possible to

We@xEpesdsT econbi nant anti bodi es that m m c thePCT/US2008/078123
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properties of specific naturally occurring antibodies

onrﬁglqﬁﬁé @ﬁfiol nm@gﬁﬁp L&® @ ﬁengéssfc%r{f/'ﬂ sind SHCANAE alliRequence

sequence Sp eCI tura occurri ng
asdledatiftomrtas tedp onm@stmfgromsmmmeq U8nEEQ IPrSes -6, and SEQ

dlfferent anti bod h_different er.t

eTlg NO emﬁwe&am& Viieomprgog LD GRS R pspmences
J Q&ﬁ?msxﬁg al? bmflo; aCPr ogﬁénc@%l@&@d 28n3ad gﬁﬁ%‘sc'égéiéti@{ﬁ@ EQ ID
sm(ysomgzm 31) N(DJS 1BatSeand SBQ i) 12@5 BB8, respytintelsr., Thus, such

o5 S A R R R T,

t g Hi78elyREMLE c&ﬁéﬁﬂhﬂ&eﬁt‘frzﬁﬂewérﬁ@k@ﬂeﬁ@%sm el ahtibodies.
anti body, “or antigen binding portion thereof,

conpri si ng SustHramewokGeaT9L DB PRSI0 p8bli 8 123

B

C gétflefidds Gopéxaﬁgﬂ}, ,1BrNGEs DRASseqérQes or Mﬁlan Z‘k&ﬁandEl\f‘lLdgenes can
SEQ ID NGs: 7 respectlvely, and a VL conprisin

Cppzfoun@m@he §eqqegeﬁ)qiart%haﬁ% (ayailahle %the Internet

“eaifa ?glv}z}ggs [Py P ISIACCE M., er ol
NO292] 8- 81, Bmsmcn@e)sy and Bus, J. BUEher ddr(1 990 dives). Immunol.

caont the VH f | onal
D00 Beasle g o AR PP By TE TP m QPR FEETPle

f rt ‘Pﬁ’ﬁlEe PROU ?é?f:l@ﬁ'ceg FHAIDESE, A VP?Qﬁe@ $an bSRRRAA in the

wor kK sequences can be obtained from public
d é}eabaﬂwtz{hasqa ulbriries imgdley tkdoldming h@ﬂat chapncgenaidine sequences

rm.i.n ne 1o seguenc For exa

oo Rene o LEEH AR RO urorr BB af oS ERAE ceapeni
b%cée%eﬂlnuﬁbé@el “odRaRe" oomur@nmeommemamee3) 3-33
dat abase (avail able on the Interne

WIINGPe1lH P8 andMTa 8246 A Bﬁ@s 8y7, O%_Q%pl 09a:§1d| W 24437)- As another
oL 0 ¥ Pt (R g 8 e
| AHOMAb RS2 p8ae;aveiddie of thu\:bctdbhlpaﬁylng Cenpatkadceeksion

qeanmbrie I e nbed S EM3he SRR 9k iSO Agh0109 and
fm‘ %28'37)% ?ﬂgﬁgﬁﬁﬂggra ﬁ\ﬁb@§@637§0§ 3@5%@1&J§566&@)§and

OW N i ne sequénces found in
H((‘AMOMIY/DJO Yaiusethar uaceaiflbablas hleaN}t dmel laght ghmragwdgle sequences

Genha acc on.nunb 1-69 24637
g o M2 e
( NFROIAARAGENT024637) . As another 20 exanple, the

fol l'om ng heavy chain gernline sequences found in the
HCo12 nouse Avftibotihgratkivebauebessare gprepaedagpinst p gpinpil¢dhprotein

BB TBE A B Re SRS S5BRI B el v

ar(%1pped BLAST (Altschul et al. (1997) Nucleic Acids Research 25:3389-3402), which
is well known to those skilled in the art. BLAST is a heuristic algorithm in that a
statistically significant alignment between the antibody sequence and the database
sequence is likely to contain high-scoring segment pairs (HSP) of aligned words.
Segment pairs whose scores cannot be improved by extension or trimming is called a

hit. Briefly, the nucleotide sequences of VBASE origin (http.//vbase. mrc-
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NT024637), 4-34 (NG 0010109 and NT024637), 3-30.3
(CAJ556644) and (AJ406678). Yet another source of

woeovan4denvy and |ight chain germine sequenceBCRBS1088/078123
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t he dat abase of human i munogl obul i n genes avail abl e

T LM uH&HHsEBZiftQipﬁ%)t arE tr38Satkd dnd ﬁ@&%é@%ﬁﬂet{%&{ Sdincluding

sequences are conpa agai nst a conpiled protein

sERUéroeghdER 2 fasewosi regiooneradinedhd he defiabase seqrienidsdiare gn

sear chi.n ds. Iled . th Ga d BLAST (Al t I
ctoesfee PR 7} ORsidBr TR tse g dRaPEn BBt Srag iy s over e
VN0 13QtH SF the plotdi Nem@ved1 08 BIAST bedebhi fBr bldeei@ dsing the
BLAST iS a heuristic algorithmin that a

spagian blestpiwitisdefmilt, istiadard priagretasn exdset the dow epraplexity filter,

anti body se nce ..and,t he.dat abas eci ' .
RIS T R R R L R
WoleRing seqaee Mhatéltls! Th¥AadeotkRGE@Fenca HIO trafitatedipr i frames
by extension or trimmng is called a hit. Briefl

t piesl tha dlemst widene sign epdas iptheyprgrng seegnent of the databa)lls’e sequence
(http../ e . A /
ST L, 10 U SR RIS 9P
r eusen) Wittheeslaasdhée aslbedy sgquektlintairsdbufybmERd compares those

framework region is retaiped. The database sequences. .
iaIations s G A PR ABEIROUSI S589nESS GHimIca SRt e I all six

s - i
| gr%fé‘lt@ﬂc(gtﬁeé'lﬂingﬁ )i ?&ﬁleﬁgét(faﬁggse@,xs%gh %S‘ﬁxat SRLLBIS from IMGT

the protern are renoved. LAST search for
p (latpeiingt.osenty), tche bé sgrdgd aimibdrhstoV BABH asldésstibed above.

standard paranefer.s except the |ow conplexity filter
which i s ¢ o ABHIEBHReS 2inaRih e Cget] TaL g pense e fibody
BLgabMB2indfthd hi@tein fiRhbdsoBvar thé bistire Ydr2tilbMBe SREURRC The
mat ches. The nucl eotide sequences are translated in

abbsiives (Ideatitbes + subdtiturien maiak awgi nok ideptieal Gpt @ei@ensidi n

th t chi t i,
T AR RRRR AR kb s
c efafdhegBsb oifSthe databsse BeARRcgrvogh siind ideritity ahe kit withi rabst positives

trans| ates the antibody sequence in all six franes and
c Gieplet Resdecisisd o be theqaatehing srauerceie VBASE nucl eoti de

sequences dynam, r&%a&&&%ﬁ&fn@é’s foPud ih i %tib%&@%?gltis

O her human gernii ne sequence databases, such as th
adaicloainkerd thosa dthcural [yhditar toithg framewerk fenligncesawsed dy selected

searched simlarly to VBASE as descrj T
 Geiackerad e AREelut o HEHAE D rcTios (gl A BIPTIgor Vi 37
agﬁE@ IBWNOLD) FLAUSRER s@ind R anBoPHRI VY eSS NYET3) or Vi
the entire I éngth of the sequence. The ositives

(b IAQEBEQ) IEsN®: sibamewerksaqueacesh) Ther'e: RBR 1 §BWR2, azd CDR3
ut am no [ ti ' jded b h L
o SR Sand thay, PR (Pt 3R S G dudeet 06 BoPao

t \WRnRivotib R gttt ARA BEvSHE URNEES seiidicSambat fdend inttiie gédine
hit with nost positives would be decided to be the

mémghinaglobdiuggmedram whichohpframeppeserpenseder ves, or the CDR
SSRBDEGal 3 00 PRy 080 s v oo
f rasewpirkd selid @patisnakssqaendys. Sedregtmgle, it has been found that in certain
instances it is beneficial to mutate residues within the framework regions to maintain
or enhance the antigen binding ability (see e.g., US 5,530,101; 5,585,089; 5,693,762
and 6,180,370 to Queen et al.).
Another type of variable region modification is the mutation of amino

acid residues within the Vi and/or Vg CDR1, CDR2 and/or CDR3 regions to improve
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anti bodies of this disclosure, e.g., simlar to the VH
3-33 (SEQ ID NO 31) or VH 3-7 (SEQID NO 32)

wo cmeyiosk sequences and/ or the VK L6 (SEQ | D NI/USBYS8/078123
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or VK A27 (SEQ ID NO 34) franmework sequences. The VH

o P 20 SRR B A SO s

f nediavwdriunegiess sat baperframed thmtiodess the atutaion(se pedthgstfect on

RS PR SRR L ST i
SBAHAR LR sHRMs BEscoibad h&din0 Hr&efdbBNEIMENK ati RIS ficdtIbak are

contaln on or nore nutations as corrpar ed to the
gertridieme. Sehguesiatéss nEyr besnainp leid sibstiteitonscasiditiong g deletions,

in certa ces | fi
R SrE PSR FRE Pl ST TRag BB Gt two, three
”%Lﬁ‘fo@ﬁ% rQlduefiante Che I@gl hgﬁfhl’éé!ré@dl ng ability (see
US 5, 530, 101; 5,585 693, 762 and
6 180 370 t dc@rémglggn @ﬂotl}er emb@tiw@_qnt,ttye;,@s@pt Jisglpsame grovides

‘ zsg? 3%%1?\?\5!11%0 I on | ona (ﬁng]r&)w %Bﬁ?&ge%@@ﬁn%g(;ﬁlgns thereof,

CobiaprisifE:qapa Vg ODIDI Q‘gﬁ‘)n codibri¥iBe 20081i0¢ 58 Fequence selected from
PCT/ U82008/ 078123 _one or nore bindi.ng properti
( @eggroqusmmg/ STSEQD NP ob ct AamigEad FLgReigating one, two,

;
T AU RS TR S e
oTh&NO$: urk (bl GiYRipegion opfnpmmgraeemin«z acid beuence selected from

ﬁé&%&%ﬁf eargranl S RORISPy s o K ONE e B BE one, o,

EOGHGER fivERG VLY sARENIRYs, RRIABhIS Aditfbns as compared to SEQ
su stitutions, additi ons or del etions, but are

piBNOs kﬂ-@/ (SUb¥HiGRR3 mgion dumeisingran anyipe eeir Isgqusacansiasted from
t ngrggﬁ? S?PS Bg 8F sgﬁelg) Iil & o? Mol Va%nrru:()e %&8% e}%et ljﬂxﬂlgaone two,

In ano

enRedi BN fivehenihd 8diaBibsdtBohs), Siefeeloﬁf!’ evaddéonst la§ @dnﬁpa&dd to SEQ
anti -nesot hel i n nonocl onal antj bodies, or antig

bilRAY Qg pBr(e) oNs CLHeY wgfon cogg@n@@g-@p,agp% am@ éequgnwelected from
C%?ﬁgrtoﬁg L HRPBE 'Sﬁpg?) RO ];U g% 6@%‘3@&&@&‘ %ﬁu@lﬁdegﬁbﬁ% one,

groupcons ng o
a(ﬁvﬁpthf:k{él fhus egfienanainbavidrgbsitatiortsyeletidns e eddifionsras@ompared to
del eti.ons or. additi ons

five amno acid subi/t ilé]ﬁ&ons
aSEQ DN 194 25eep Yt regjOnscompyysing R AIRERRACId G IYRCe
CQPREL:S A AP g?dﬁp%nﬁgﬁrﬂ% c?feﬂ}(? ns N@se hgatsedr £ Lo bbig sequence

group consi sting of SE 4-6, or an amno acid
s éguimg cee,tav) ‘rhlgeeoﬁmr ot ﬁme arhnot eto;rds%lbstﬁ@tmn&a deleiions qpildigions as

oSBT O SO0 ERAL OO g PORT G
ancRAEeBRRE b&e&&ﬂﬂSﬁQﬁe gﬁﬂug ChRAstineMSBED BB P6-18, or an amino
consi st ng of Q 9, or an am no aci d

s eaquieaeqeemahawgg on® twowbree folir ewfive yninogeidisupgityignsedeletions

aci d stltutl on dditions as conpared

t '8 ?ﬁsﬁ&npa‘?e%éo(%?gfﬁ&ﬁ %ﬂg regi on conpri sing

an ani no acighgsRetAnaabsaELs B idveaior’Rclubetgsoinpwhich

consisting of SEQ ID NGs; 10-12, or an amno acid

S qu@ﬁ@qélomaba‘fegbe@ﬁ @ade to framework residues within Vy and/or Vi, e.g. to
improve the properties of the antibody. Typically such framework modifications are
made to decrease the immunogenicity of the antibody. One approach is to

“backmutate” one or more framework residues to the corresponding germline

sequence. More specifically, an antibody that has undergone somatic mutation may
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two, three, four or five am no acid substitutions,
del etions or additions as conpared to SEQ ID NGs:

waedassofe) a VL CDR2 regi on conprising an amn POI/E81008/078123

10

15

20

sequence selected fromthe group consisting of SEQ ID

NGs: .13- n whi
L e
g%{t?is)up [bﬁ%e@l?]?s&dsud\}/iﬁﬁlﬂu@&aﬂ?me tdempidicé ty comBEQg the A@shody
an a CDR3. regi on conpri i

aframewedﬂﬁ@ﬁ@@cgwéb% germling ﬁ?q%@%fnp Wit f"i“ﬂﬁé’dééﬁs derived.
SEQ 1 D NGs &rGeXJaﬁ?leo rafid A? n?%h@wﬁ%%@fﬁ%ﬁe%l( k&Hon amino
one, two AP ar 20r ‘FTVe anfno aci d
Satb& bbini(cnix (mih.g tHeKebatanmbenng syhthin ) differsdsone &mn@hm and how

Q I D NOs: 16-18. Englne red antibodies..o
TR AP A THACA e EResty Msardpried Msd oy

been nade to framework residues within VH and/or VL,
. g to T PTOVE i1 DK OB | sty HackiEiaARd DOTY-
Typi|cal I'y such framework Fi'datons are made to
decreasRdgi¢h | My rFI@IﬁBWﬁﬂdA(mﬁ{o Abid Pasitiohofy . B&rienutation
apprloach is to !backmitate’ one orhpre .ane\vmru,
resi|duesCt®Vuhe correspondi ng gerniine sequencvg Qur e
speqi fi %én%w an anti body th has under gone sofmid C
mut gtio y - 32 WD 2009/ 045957 PCT/ US2008/ 078123
contlai n3¢t@vgwor k resi dues tBat differ from thel82Q
germl i ne sequence from which the antibody is d 3| ved.
Such re$®du¥e can be identifided by conparing thg

ant i bod)gA4f{,arrevvork sequencessto the germine v23A
sequences from which the antibody is derived. For
exanpl e,6AFahe A shows regi oA% where a framewor K27F
regijon a 42{? 5 acid p03|t|og (using the Kabat

nuner i rét;‘g‘Q ydtem differs fr the germine andRI%ow
this posg'A4'pg can be backnmuteted to the germn i n@3y
the |i ndi cated substitutions: Table A - Exenplar
Backlnut atBloWis Regi on Franmework Amino Acid Posi t%ﬁ@
Backimu a}%‘og 3C10 VH 3 Y3Q ,3C10 VH 27 127F 3§4QPVH
82 L82Q HVH 3 H3Q 6A4 VH 23 V23A 6A4 VH 27 12

6A4 \VH 3MBIRGQS 6A4 VH 93 193Y% 7B1VH 3 H3Q 7BBSWH 41
Q41P_7B1 VH 80 S80Y

Another type of framework modification involves mutating one or
more residues within the framework region, or even within one or more CDR regions,
to remove T cell epitopes to thereby reduce the potential immunogenicity of the
antibody. This approach is also referred to as “deimmunization” and is described in
further detail in US 2003/0153043 by Carr et al.

In addition or alternative to modifications made within the framework
or CDR regions, antibodies of the invention may be engineered to include
modifications within the Fc region, typically to alter one or more functional
properties, such as serum half-life, complement fixation, Fc receptor binding, and/or
antigen-dependent cellular cytotoxicity. Furthermore, an antibody of the invention
may be chemically modified (e.g., one or more chemical moieties can be attached to

the antibody) or be modified to alter its glycosylation, again to alter one or more
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Anot her type of franework nodification involves
mutati ng one or o nore residues within the framework

WO e@pom9spr even within one or nore CDR regi onBCT/US2908/078123
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renmove T cell epitopes to thereby reduce the potenti al

Irggu&%%ﬁ B{ %IC%% ]féach & thLe H?) Ahnentdlis S RPES ﬁf@rﬂh& &S Pbelow.

el nmuni za and i's descri din

f whd hahb&aigaiflrediduessn 210 03/r0dioR DBatoyf taE indexaif Kabat.
addition or alternative to nodificati made r}l
the fr arrev\okkonel%nl&dlrmm tlhg ;r@ﬁgegl%f)? Q%éll%glogl\#efl §HC that the

:Ajlnl;l/rﬁ gﬂ@ée pe%uﬁfgg rf‘t%@ 'hﬁ%etr b d-l‘t‘éleed (Bdinktaadd @ns
C to alter one or nore
f um&ase@ahs ddSéx(iiﬂﬂhh |[$5 6%1;(%215 by Bedmemnaiwal Sudh dligration can

|
ggﬂ%ﬁg;ﬁ”igpgﬁg@%m%g@@g}%gg BT arr e e REP R gegebily

£ of the invention nay be chemcally
dt%gl eﬁ&ﬂié, , one or nore chem cal noieties can be
attached t olrmmlime earboilivony:)thoFc bagension efpntagtigpdeis mutated
its_glycosyl atian, o) or

DOURHISO TP T CaB0a1 D b s I Fie T aRp G fie fhore

Eaﬁ‘llﬂlooefcﬁ hedfiogiRedhiRiced info ﬂﬁ@}ﬁl be1d domdin irtérétce region of the
detali |l below. The nunberi ng}ék residues in the Fc
a

r Egihgmeei fsagnieat s @h thafghezntibg wm&%ﬁtaphﬂoeﬂféyl Protem A

h
TR BB 5 PR PO e P Bl s s

r @Qi681745 By ewgﬁr&dl(l. ., increased or 5 decreased), as
described’in US 5, 677, 425 by Bgﬂ:gfr et

al teration élaﬁn()th%f(,einl‘holdﬁfl@ta@% gty 3 m?ﬁ@e?t%wregﬁ%ns

%10‘1%%1?&1% g%fg Ir 1{?}61’% isee of¥ n%ld:g(%lree(ﬁstﬁ‘e f‘oﬁ‘l‘éwiﬂg@ﬁhﬂaﬁbﬁ’s caffoe

i ment, the Fc
Le@rdﬂmwf lTaﬁmﬂfiiﬁ(SdSFZS@ astletcatied indJB €S 7é3de te %@rd Alter-
i o ngl ca

[if f
S PRI aB ooy e Rlseet FADHIRG L g rEisr B R g savaee

"}EJ WGt B@ak%%odl@ 6F 4 OHedbask sfegifetegbn of
egg} ﬁﬁlgé.@&tpggnent such thg?dthe anti boﬁ%/| %Is cgbrotan
in

| ﬂ@@; asetbsSitmghy U863 04 parst ol 1022 yspyaytalst

relative to.natjve Fc-hin .
descri bed i r} et o tE ngrgg Q%Fpregﬁﬁ P'aﬁ] r%l&]g oﬁacmg at least
e 'Uﬁ@ di®dioid Fé?sﬁiu@ Wlﬂb&@éﬂﬁfet@t Bmdiof dcbretidué tcaleaie effecor

bi ol ogi cal ha life. For ex I
ufenmms%m@em,.oaﬁgr A BT DTG 2Foegs; 236, 237,
T r i ,
Alzzgéslﬁ 18 §?I Vecf 85 ?%zb% aﬂﬁ@ﬁ d \Dnlgg r(]iﬁ"ge%grg aﬁlél?oe %&3“ Véta.s[diile such that
t Rie &itibody hﬁELar[ ﬁgirﬁhaﬁf @ite cﬁrm‘tml afifeatos figaratyec.gr, es Eptreneptor or the

bi ndi n to t ak f |
ofC ]a;aprgtgoqulgb(pf&%rrﬁerggpt —Ir kglgrettgal\gs H’]go flg%lglamflwg ngql%f of fle parent

5 ta%%%o%f QSQI‘IQCJ'%]'U %%?62@}82 P88 t480266] boti2 Wintyeds al.

|rrents e Fc'regionis altered by
repl aci ng atInIaaatshbr emeplamnnor m@Oﬁ%@md@éld\Kﬁilﬁleé 329,331 and

diff
| 322ecrag %te rgp%ceg sugh ‘glat e ant dty%as attSied ICtla b? Egcén%/or reduced or

abolished complement dependent cytotoxicity (CDC), as described in US 6,194,551

by Idusogie et al.

In another example, one or more amino acid residues within amino
acid positions 231 and 239 are altered to thereby alter the ability of the antibody to fix
complement. This approach is described further in WO 94/29351 by Bodmer et al.
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function(s). For exanple, one or nore of amino acid
resi dues 234, 235, 236, 237, 297, 318, 320 and 322

we@2m0e95epl aced with a different am no acid reST/USE08/078123
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such that the antibody has an altered affinity for an

effector |i egan thierdx mg % }?rcerg Bh N mBdifitd & Berele the ability
i he

corrponent 0] COfT'p emnen ret Ins t

aptt the entitydpdd Rgdaid Jtﬂtibysdy)ﬂeﬁehéerp aeldaliar cyzsmbxibibyj g/AD@@) and/or to
described i n US 5,624, 821 and 648, fh
Vinarease &e affinity|of tagasitibedy & éﬁﬁ% recghior g¥ “I?gi ¥m&f°n8r‘?f fgre

a%llﬂﬁl aﬁ?ds%'ﬂga% fé%@wlﬁlg?% Gl e%%Zzsf@m@ez@e@éza%m Bchs6, 258,

e an ter bi ndi ng and/ o
r 268106, 268, 2@3@%%2%%8,&@928%@,&@;@@289 290, 292 293, 294,

b%‘? f;‘éég?;isgi@t %593q5a§gﬂ§f>§€ir1k}eggrgr2g’%zgn§f 3381173829, 330,

f‘%g%ﬁ B??'s@tﬁeﬁs\/\@h@ls%oa3ﬁ3n976 3R B Y0s8Y, 3893983414, 416,
and aré al’tered fothereby al ter the ablllty of

t W9, a3 o] @@0935 @37 438 waiipl divisrapprorah & deppitsd dprthes in WO

V@?@éé& éugg?h i 3 V&%ﬁ%@%%%%t %{ nggrgx?f e %?k’cleg%cyRH

| tlednﬁlj%?ﬁgﬁgﬁ tﬁ?éggrga}by%g@ﬁng gﬁmiﬁds ith Iugp]rdoee& Bintling have been
c dhictibut ey BbiEbe Bl 1 YADOC]) brtlof B 2100 rpecifc
aff ] Itch n% 8{) %(ﬁ%[pogl's %% ﬁ%débg 953 a3r34 &Y 386 GRpd OVJ?MO improve

am’no aci ds at the | owi ng
POsidid 5g0tg$c vRES, Aaﬁﬁonﬁ%theZ‘éHowR@&pn%ﬁihhoﬁﬁﬁxtarﬁS@ge shown to

258, 65, 267, 268, 2 76,
2 @proygEcyRigsbinging: T@é@/Vg SQQ% %‘é&%é Szé%g 13%22% and
2 05, 307, 309, 312, 315, 320, 322, 324

98 33 34 )
%2 % %gé % 331, 333, 334, 335, 337, 338,
340, 360, 3T3stilB Zxﬁ)théi"k&boﬁﬁﬁe;ntﬁBe C-@B@ma@@ of an 4nt1bp1157 of the
419, 430, 434, 43

d@g@plilqjg}senftlgpl;qﬂl@pgllﬁﬁé \%ﬂbth rgglé}}lgi?’lg)§ a},? e‘épg Pe%wgurgczg de§cr1bed n
t e i RH 0 BIsES; SwHidh B pb @Y Hyatfehain itFaytty, Shch

FcyRI 11" and FcRn have been mapped and variants w th
i nmcbﬁmobs ingludg, e s dimitedda.dhe plRcpmert o5 gkiging amino

200
ANERIG RN T —
igg Iﬂﬁl@hr&l&&tﬂdﬁ b€a ﬁ%ﬂﬂi&ylﬁe-bsn‘rhiﬂih{g(r)r‘g@ensfmmnd ithrege-teemany B & Full-
Oona efTo
sHength heavyi %@M@@l@é&v Fi%lvgrggrf%g FWIBQ‘%%%%%AV%%%%%W ~Containing
SEORALER I3 pn SRIRALIREAE HNink 21a2RRAALERS B KRB knidalo C-

e CGtermnal end of
antiniiegly. of the present invention is nodified by the

'p?:tT? US2008] 0 PEtoTe AT BTG Tchipispas ebip Cr Braraheateine
rl'{xbélﬁcﬁmn's E)ﬁ}dee aﬁ}é‘ég\lormag béﬂ]ﬁ%”a&ﬂoﬁ R$ a ipAkhdd theoledul, s@dleas a

Imtedt e rep acenen an exi sti ng am no
20:haap<dltncelgemiwe aanarker melacule.nb [@riadan tepresenee of a reactive thiol

O I

C-h6lBH1P 'éﬁlpﬁfyn% theldtsulfide linkers or a sulfhydryl-reactive maleimide group.
Conjugation of the antibody to a partner molecule in this manner allows for increased
control over the specific site of attachment. Furthermore, by introducing the site of
attachment at or near the C-terminus, conjugation can be optimized such that it
reduces or eliminates interference with the antibody’s functional properties, and

allows for simplified analysis and quality control of conjugate preparations.
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| engt h heavy chain sequence. In preferred enbodinents,
the cysteine-containing extension conprises the

WG e@puesvs7 cyst ei ne- al ani ne-al ani ne (from N-t er PCTIEE2008/078123
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C termnal). 25 In preferred enbodi nents the presence

ocatton i BRTGGSE SRR Bent BE A OB MR RN ERPs

aSodifict B¢ LAR@InG gB@Bsatn (agrryaasslymnorrpd)mwheg tHersite(s) of
particul ar, the presence of a reactiye thro
gehonoxgrore amino

delpcasslatine, toincseass Hapituyiytes eanisan f F%ra"txﬁ"b“ﬂ? e 8
uzii‘g% F"‘fbsg&%f) %%rbs% nga}(f%alﬁétr}%ufl]t 15911 £ Gk BN SFBAOYH rﬂgret\f&ﬁable

reacti ve nal ei m de
gfe?idﬂ frazhevieaR jgli@adyil stionGiites. h&mmglyssoijlaucm rmayphcteasy the affinity

Al it Tonner ol s et B GEE R, P B
(&iﬂ’r&%ﬂ% 109 aft&ﬁl Lﬁg&&)s?l tloﬁﬁﬁe%ﬁﬁfﬁﬁﬂ iRUSOr 2 IEATS th Uﬁnal et al.;

Fmnus, conjugation can be optim zed such that it
r QLS LS, 456 te IPrrersta;l éiSe%OOﬂﬁ@Zé}%é te Rrsstanii O 20 B0 20 tio Bcksy e

LEQF\&'QOQ %gﬁ@@g%g #131}1 ed‘ézzt ?r%ﬂ a}é# 9@/}(}%‘81? Itonﬁlaveftéheg al.; each of
%P;?\rlﬂﬂchﬁy%rate&@y MR 2QQ4% B4 28 éryPCT/ US2008/ 078123 I n

sti anot her enbodi nent, the glycosylation of an
ant i body i sAddMohalédoz@temailmlﬁam zﬁ)élb@dx, s 13pqdesihat has an

g ?’?ﬁ%@ &%@?g %Y&é%roﬁl% teaélgz gl %’égﬁg(‘? {cfr'gnftlgf)d){ having reduced

aBfhb GRS of ﬁ_ﬁbsﬁ ¥&dle€ or angntibodyrhsEng mcrﬂ‘asechlms@btmg GlcNac
substituti ons can be made that resul in elimna

oftregieresr SuabradteredrglygosEation pjiesis hayeg %c}qglonstrategl to thcrease the
g lﬁ%f&? %doﬁitt}{ ginan%%)&?rgs S%&%Qaﬁ%&ﬁ?x@r a@dlﬁ@&ﬁloﬁ@}éaﬂ %ﬁ&éﬁl@hshed

e antib ntigen. See US
5 by 1ebr B%nlﬂackxﬁresﬁﬂg ﬂﬁlantrbodmneathoat cellanith eliavedaglycosylation

Cataphinen; 175 oy oot fads MSAieMs s 30 DG 4sk3ls &
U%uc%g%gg%gr%%)%etn@ Festa haV@ @Q@(?dsﬂ%ﬂﬁérab@ $icE ke agfibodies

9294 to u et "al.; and WD 2007/ 055916
t exfavet] dithese @il lincs dask fagose o the earbahy diatrsoSee St ed

a&pé?/fﬁg (%@é%}r N Lt Sﬁe? fl[o 8@%%13 @%gjh%nglgg?lszg%(ﬁf4gBiotechnol Bioeng

algyegachot y/psea&theg Ly£esly| e 1.9M6,185161 Phﬁalaet al. describes a cell line
hypof ucosyl at ed antlbodiﬁhaV|n r educ

fly@dgg/funp’@@}a&lu@lgsrmte@ﬁU 1EQNCREES arf@f:%saf gans?erase such
éag %}?&? 5 ex%lf:"e% eddhs &%éjge?ls%neee%g&gn m}{g)gﬁﬁgsyla‘uon Hanai et al.

t ernns ave trat'ed
i Wo&&%@ﬁef&ll l&eﬁ@%h&bixé i tow edzyaretdctiviy &s ad@ngfucose to the N-

¥ avoaieiHorE g i B Ry IENS TR BORY FRPInaLD GEII83S by

Wi
B, %@9@%‘*%%%“”2%‘3&?%sv‘ﬁﬁ‘ﬁﬂ@éﬁmmy to attach

f LRaosltd lA&ﬁ(Q@@) hsedgerbehydafEs, als pohutig ing)ypofucosylation (see also

S T B e i e
an d}ﬁ%\tﬁ/ S At BScribes %elpﬁngscénégﬁé{eg 14 6:494sshptychproagia-neddifling

mane- Chnuki et al 2004) Bi ot echnol Bi oeng
glycosyl transferases, such that antibodies expressed by these cell lines exhibit

increased bisecting GlcNac structures and increased ADCC activity of the antibodies
(see also Umana et al. (1999) Nat. Biotech. 17:176-180). Alternatively, the fucose
residues of the antibody may be cleaved off using a fucosidase enzyme (Tarentino,

A.L. et al. (1975) Biochem. 14:5516-23).
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87:614-22. As another exanple, EP 1,176,195 by Hanai
et al. describes a cell line wth a functionally

waelr@pioposd FUT8 gene, which encodes a fucosyl PCT/US2008/078123
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transferase, such that antibodies expressed in such a

cell line e t].0 t
descri be ce??afpﬁ%gx&ﬁi %8ﬁ¥&2zﬁ1 ub&%ﬁ%bé%rg%%ﬁ%??ﬁ§9n
feﬁfer@ﬂ@'b@ of flyearsRitibn, Wheeil tRi abemtiyh gellatemahe leelt dfastalyatlon

binds to the Fc region of the ant.ibody
byf thepetshody d Syelr alisaations @E?rdeé?rﬂbeéﬂ@“&&mo%ﬁ‘g%%@il%?y etal,

e
S D PSR 1, 0] L PO e
hE’WX@ﬁ@&y bad m@? eﬁ@ﬁ;@z al shaymaid whdin With siakdasal such as described

(2002 77:26733- 26
(20020 s 10 Ol s 2 R e B s o
e%iﬁ{aﬁ “n ﬁllgsofﬁé 9115 ﬁ[@éjs%fa}iﬂ REGBRoSIIYLAS ¥ described in Schloemer
trans era suc at anti bodi‘es expressed by these
ceddl. I Wml@yhlﬂm 882{888 ¢B¥80 ad Bletibiger GpéNddochem J., 338,

2 tﬁ :E?u (6: %{g { ]§§ 9)a ? % 8[5 n §/| r E'asz@gfgﬂ%ﬁg%‘e Mé[é@’@goyl\%?tmds to increase the
Ble@EF(?f{Elalylazloﬁ?sQlcﬁ 89 B{) eﬁbto@[ﬂﬁél}’@édéfer&é&%nﬁjdﬁé@ @s described in

resi dues of the anti be cl eaved off u
f Bemst dmesmmlawamenlt ¢fr1mmumlqu é¥(3b|307r311d7@§00)

Bi ochem 14: 55%g§mokg‘]& f[3 VRh% glgt%o g«%%ézem that is contemﬁ)lated by

PCT/ US2008/ 678 y or alternativel
afel iRQGYios MpdaglanBee Ah%tlbditﬂsca&rbeqiegﬂaﬁ tdb ypreMinple increase

gl ycosyl ati on, wherein that al ter ation t he

P ity biolagical (e sarmmn halbfita Heo ey AR 0808 H G A Sl &
wibE ) buesh s i BAGKRRARA AR IEKL B (L6 adnGive.

IB@ﬂn&&aﬁamvb¢m33®eﬂeﬁqded&uﬁ@weeﬁﬁﬁﬁtéh @n@egﬁyUmlmcamwd
enpl oy an enzynatlc r eac ase

t
deytyip Beacy P IFRCiIg aéshwga?*?n rea%.%eﬂ W %Sﬁ%bvﬁ g holecule
K&Oinpa%l %Sﬁis @Xctf\%fv%{tﬁ%ﬁlbl%azl_ﬁxeﬁx @[’éﬂls@& h&%m ﬁiéltéﬁm e
zynmes are neuram ni dase and d'ycosi dase
dép@lyethgkd:ne glySalﬁ leoeorppassastang|of the ﬁqrmwﬁ?}zﬁ% dfyat hg@(bﬁf;n used to
882-

d b
051200 SRR £ g ELPESR s

MRYy BB é!E}tl&deQyécQ Ihaﬂélhﬁaé eT Hiehﬁltll)@djf evied pegflated can be an
sial yati on such oyi ng. si al ytransf er ase

enzlmesabniisdy " Baciiods Pratelingtprains S8k R Y nd

J 2ah B f e, AP0 D81 316 b
P i iegnCOI PhBoMsy b nvertid. Sk EEb y

thslﬁfﬁ@lkéi&t@ﬂ. ahm ER h1é01 B84eby Ishikaiva epelyyl ati on. An

anti body can be pegylated to, for exanple, increase

its biological (e.g., serunm) half life. To pegylate an

ant [ hody g%?en%%fd%ﬁ%od? Mikrtt§ agnent t her eof,

typrcariy 1s reacted wth a pol yet hyl ene gl ycol (PEG

derivati ve, Tk&unharasn\wntlemcstnatenesﬂ@ tr@dltlanai@hsrbmlles and may

derivatjve of PE ation

Vs RetaE apaeios perest ohoad ety o FyBHEhEfeud s wice
Wil Sreaabd %ﬁ@n‘?ﬁﬁ@&rﬁ H@)dy (B tcRABA108168Bave now been

reactrve wate bl e polymer). As used herein, the
tekweMp@dymimyweﬁéyQh@@@hiﬂ@ﬁﬁonpasses any of t he

forms of PE%(t)rrr}gitn }{]n%\{)%dgg ?c?Abs% are the smallest functional binding units of
antibodies, corresponding to the variable regions of either the heavy (VH) or light

(VL) chains of human antibodies. Domain Antibodies have a molecular weight of

approximately 13 kDa. Domantis has developed a series of large and highly
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20 derivatize other proteins, such as nono (C 1-C 10)
al koxy- or aryl oxy-pol yethylene glycol or

wp@oiogesdeyt ene gl ycol -mal ei m de. The anti body tPCD®ES2008/078123
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pegyl ated can be an aglycosyl ated anti body. Methods

for pegyl.ati.n tein i .
BngRY LEFep§ el fiiBn D AR Bl @hb R 1ioh Alfferent
exaTBlc8s iR libRdy)34@ tyes tHss tibratiesatoatleal dAlantatie Bpecific to
401 384 by Ishikawa et al. 25 Antjbody Fr % nts.and. ..
Atherapeic tgeist iTe SOt forfBemrony sRARal Fiop & dfomaimngodies
to traditi l. 1.hadj ' .
RSy M AR 3, 3 B B8 S v of
Nii¢Riih @atibdliow ad mathsdset prafucdod ihomdy nfay &g wbtainedrpy reference to

5 B R hg e PL e A IS v D e S TR Ra0qu01 10941;
Apbi1R9 4%?0%12%‘@&%11@681 ddh8: SrRbo@s3s5uncidoanal 79y, ndo4081026,

units of “antibodies, corresponding to the variable

r 40068801, 20080680 thandROD3(002 809, carh of witieh is(hgrein irtearnesated by
of human anti bodi es. Domai n Anti bodi es have a

niRfeengedr 'REPEIEY-of  approxi mately 13 kDa. Donantis

has devel opggn&hodlelsiagSafboll pldeevaintedpéhticybrotdins Wat contain the
2009/ 045957 PCT/ US2008/ 078123 functional |ibraries of

f uhiqye Sormuraladddnactignabxbperfippeicnaturally -pening hgag-chain

di fferent,, sequences.in h. Lihrary . Use ]
S ROS TS BRSO P SR D an
t Res 8RRt Gothathg ALE?2 ahd CEBNITNRSitatitly, theaylommrand iddlaedVHH

anti bodi es, Domai n Antibodies _are 1 expressed.in .
bedomeiniiak pesfecststabknpplierAvAP haiborans e ful BRkgen indigFapacity
details. of R j ' 1 th the VH
ofblscTieBk! PRSP SBhh AbpB AR ANYs e Eh Bomology wilhdhe

6 43 4int DB huBab B8Rl ahid bABHORTtheBhuTaiZd Ayittamtiany loss of

6, 696, 245; US 2004/0110941, P 1433846, . 036868
0B50i10- NET 385 GRS HES B b E PR B sAT OE G2e eh bas been
29&41?}&%?%%@1&%&9@%9 NaRGhRYA3HDQ2EAndeach of

whi C rein incorporated by reference inits_ .
entirety. 10NaNabhahedionping be advintasgy ofieaniveriipnal antibodies with

t her apeut.i rot ei t hat, contain th [ T
R
NALH6BdiYs PO Eih Yo SRYfiGRAING affity 4@dbesnhcfhasexicity.
heavy-chai n antibodies contain a single vari

] apl e .
ddFmavey, Vikifpmah enolequls drnasthan cariohd Hnzyoppandigadiyiceess

| mport ant L.y, +t I ] OLR 1 daSnidh
B
ardyirgems bitrditag igagani (ba, 3., 0FOt2004 /¢ 8 alcorporated herein by
heavy-chai n anti body. Nanobodi es_have hi !{:\' honol ogy
wireTanRe I crderia) #Ll 5F CHITRM ARt QUCh A B EAe

f i | hi i €deY bd ¥ result of their
POt N
poheiitsizl bindhigdhtohasitibe enactive sit¢srafedotein tangetserith high affinity and

Stsléﬂalcg\‘?itywdéehto t eri]ro Er?lg e ﬁ-ﬁf“rgen%%%f lc“lpudgsforrnat flexibility, tailoring of half-

life and ease and speed of drug discovery.

Nanobodies are encoded by single genes and are efficiently produced
in almost all prokaryotic and eukaryotic hosts, e.g., E. coli (see, e.g., US 6,765,087,
which is herein incorporated by reference in its entirety), molds (for example

Aspergillus or Trichoderma) and yeast (for example Saccharomyces, Kluyveromyces,
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Nanobodi es conbi ne the advant ages of conventi onal
anti bodies with 20 inportant features of snall

wori0e048967 dr ugs. Li ke conventi onal anti bodi es, PCT/US2008/078123
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Nanobodi es show high target specificity and affinity

nobod .
ot OB GOE by ba Sl SR b G kboprieg >

P8 85ce ih BSeniety)cl efts. Furthernore, Nanobodies are

extrenely stable, can be adm ni stered ans. ot her .
t han inject I@N@@@@neéngho (AES> WW@)4Q_@§7V793 Which 1s%erem

| ﬁlggxgggartea& b&re?e%r?ce% ¥ e%t?reél? geﬁﬁ‘é?N HoliRs ﬁ@élhﬁ%td\é)nred

o manu er advant ages of

Nep@l asis@Bor febugied hgoriughog selectomaiB-oellsrndgenld be used in
epitopes as a result of their small size, binding
i ﬁﬁ@oé@ﬁ ¢fithe instangPyERiONsi t es of protein targets with

hi gh af finit; ?ﬁ]?cgﬁles a??ﬁxﬁﬁlﬁér‘éhﬁbfo&if%agtn%ﬂ Rehfiol&By), BbRever based

3- di nensi ona ormat flexibility, tallorlng of
hapdn the irdreoaih df e]asammdglep e lpGef antibadiesli Beaodadetipn o the hinge

Nanobodi s are d, by

TR TSI Bt 1 esrenbep T B Sisk &F o Bffonal dec

e Hllft?d'o\ﬂgtah& hwﬁﬁval‘é‘nﬁomdlgg @1l raftRe than €helbivalbi binding region of
6, /65 which is herern incorporated by reference

i an Ig@4 emitiodet Like IgGH astipddies, Brthegics arep@gé p@d o pet 1gteract with

gﬂ&%@g&g{?&gé and %aStyzl%gag{ alitég@g m%@gﬁw pases where

Hﬁﬁ%ﬁﬁl‘dh@re@f)orﬁb @shlh(ﬁ)deﬁlﬁdﬂe UrBgdies oy Gur@88n ﬂﬁﬁahlbx\ﬂnr(sﬁence but
IS herein incorporated by reference i n nltjlret?gg

Thet INlnie lceliretorrdtihothey gesebougd g Addifongley, é}fggqu cancer
8%12 el ﬁoﬁ\%ﬁ&gﬁtg Mt B BY k&L, eFl‘?xﬂfﬁ?mbfé b BugUAIBBHM) are

ies against a desired 5 target, based
o Ab&uitsart e chekringly- sthbmdwglaodmtrﬁehm oveoiargér sBlid &ithers avidh

F%g‘l@gpg]ghgdsv%%aé}ms ggfe c ongﬁﬁ o até%f F‘HS@ %;Ofnrtga Rgﬁlp{ at a similar
t ?&Q ROLAG I%@@ ‘fﬁﬁ'ﬁfl%dl&aa%@%e ANOH Bihe witinyallaradffibitefor their

hinge regio anti bodi es. The del eti on of the
hiantigensr Egitioer detasla lof &niBpdaesoiebudainphby reference to WO

f. the s A lo
aﬁﬁ%aﬁéﬁwﬂw 4 Jege {é?%ﬁ’f reger%rép%nﬁwrs gg@gﬁj ?at her
than the bi veadigbd Hﬂo[&@hl&gafe%ﬁ@my @fotenwbabgﬂh aﬁS-labmuiyamd
Li ke 1g4 anti body Uni bodi es are inert a

i mesaduecnrotsint domain éelilmﬁﬁﬁ@n@vbﬂee kelixpyncie 1&%/8”6‘81“% d8Riain of

ad eous h r n
RS mbofin A" Tab RGP, vebp B3GR Se IR el |

t @ohsthickbh ooorsbingtogiel p}bgtmldridiraﬂiesl fromtwigcle élfﬂibOdyofarlants
CAeeina e detied TaoBeiIRmande R ippeRaetop e CeiISE (Nord

pr f t b Bagdijgsiodeth 260291069:2647-
e‘? 4 I\%ﬁ% ﬁtecm 159‘{12%7%%3{ gﬁﬁg??te??lbutl on (c))veer I ag& A
ody

s c55|) dr}tampe mbuht stypotuendriddbivymeldadmt vagj elou 8 k&dﬂ pEA

d I
tU gflng)%@:l gssmglggz tlgg{? Ia}%agﬂlee ?gﬁ%ggygleg% PgethpZic%[ ons, 10 t%r {nﬁ{a?igee as

Si fBid Bbn AAEME b)d f@fbifob€bf receptor interactions. Further details on
Affibodies and their production are found in US 5,831,012 which is incorporated by
reference in its entirety. Labelled Affibodies may also be useful in imaging
applications for determining abundance of isoforms.

DARPins (Designed Ankyrin Repeat Proteins) embody DRP
(Designed Repeat Protein) antibody mimetic technology developed to exploit the
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antigens. Further details of Uni Bodies may be obtai ned
by reference to WD 20 2007/ 059782, which is
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nol ecul es are affinity proteins based on a 58-am no
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S8 PR B SAREE pPRRa AT ke Dipinsare

diongyr isledlite dlobk pmtﬂg epei iffecictipes butcalsp tednkibiienatnes. Very fast
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target prot G&ﬁ’[&ahhmb delbther dntibady ménetpt ecisology. However in this
cyt oki nes, ki nases, human rot eases, Vi rus? lecul
Meaab ﬁ]ﬂénrpm@g Qﬁeﬁ@cuﬁ paeryed i ahl?q,]e %&fa]ggﬁgo ecular
havi.n afan k9 d
Wel%%ﬁ parglfe t}t}a{é E&eﬂa%%\%a nsﬂﬁ;\lnﬁarg é(?]oréggéggﬁ?lh gn V\}I %uees an

r angie fﬁlﬁdsarlﬁb(bdahﬁs v evolved tdparfprmmE taggy; ofsfanetidng fin vivo

|E #ﬁg‘?}éﬁ;‘i&% cﬁl{e:.ﬁ?}gzg;o;gglca? ?rgrll%ort angl sé\)rage of chemically sensitive or

insoluble compounds. Lipocalins have a robust intrinsic structure comprising a highly
conserved B-barrel which supports four loops at one terminus of the protein. These
loops form the entrance to a binding pocket and conformational differences in this
part of the molecule account for the variation in binding specificity between

individual lipocalins.
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(IHO), chip applications, affinity purification or
Western blotting. DARPins are not only ideal to bl ock
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enzynes. Very fast 20 and specific enrichnents on the
tunmor and v favora t I natd
e e Bl L] Sk el 4 S50 by

t bsisaRed Bisted PRERAME & rediidédehosfadmminof lmbnis, bpocalins differ
regar di n<I:1 DARPi ns and ot her DRP technol ogi (?s can be .
f eansiflerablyUSomzot ko bessipdom s ¢z eg ovsrBed ghi pngle polypeptide

i G i nor 5 t.i i.
altinaf 16| LSRR8 EE N, [k RRAC 1ar M hEPL HRBCRT B,
2hngaseléhginkiondimg specificity is derived from
i pocalins, a fam!| f I i gh t ei .
t tht ar Ie na?lﬂoﬁ"ﬁ?&? %’fﬁ ge § %V%g% ﬁ?’g#é‘%?ﬁ éﬁ@é&e‘% Wp"{?%}{%lﬁggg m
Llél?i%yﬁscrézﬂg AnfOHsf k)ﬂirgﬁcs JisRAGEIIID i NRANeA BMAliMERhveDeen

orma range o unctions in vivo associated with

t benephiydsiral Agficéih displaysgbloms thnstlestion andswsenaieeehi ieding
sensi.tive or _insoluble.co unds.. Li pocal.ins . .h

Bt Yo e R B iR g SR Ry 5 Rrther
C ORIV EDrdBrPRd &l culthtiy6tic SRR tStudiedliavk depsnatataitat
term nus ‘of the protein. These |oops formthe

eAnticalins caw badévehetied ghas erskawecifia dorcBHR® bianyi hownan target protein

di fferences.i.n thi art .of for

¢ e ROy g el P EE Ep olaaed

i ndi vi dual IAngeslasicas also 40 fo 200 9¢ Ok Svgeting proteins (Duocalins).
PCT/ US2008/ 078123 Wile the overal] structure of .
hyperecatin Riids twe serarale iserertc e REms SAEPTaduce gunomeric
fr rk i i.0] - of . e ificity and
| PRIEH RS s Rl orh BB PR A i farget specificty an
t effityabgailess ofiké siguotoaipoathtion odits iwgbmdpgldppeptsi de
chain of 160-180 am no acids, which is nmarginally .

| arger than MPRIENE Smﬁmﬁ F?dé‘l’%ﬁ’tﬁ?‘ilg? ad%ﬂ%? H_}O?ecuye 18

L hQRféﬁiaﬂP S d6AHaREuSInAUIRD s@NG otk @b InvoRRABROrE WkinaCiigtle tausative
engineering in order to create Anticalins. Libraries
offacserr Monepedr) i- di mektbeloahbindmigifaendiasushiss Eocalins have

generated and. Antical.in displa | . I ] g
OSSR R o) B PR ESeEL A ssonii
eX%PE8Ss oh QlpnaNchnRiRiea hivagt osudihe efittaptal intehealization effects

further 10 analysis in prokaryotic or eukaryoti

syt einding 8nd giusisring bedl & FeReRigrst ReeraAte: e fighsintrinsic
ca d e} 1 L4 e forevirtually any
oAty SERERARRS i HteBlE FEGAI Mucdibion Y ha
nanonol ar orAdditial infangeion acgabding Bnticaied cat\be faoalim§S

o0 W SR 5 P L0 B Iy et i

t . I, targets in one easily produced nononeric
12§%?%§H&k' using standard manufacturing processes

whi | e ret ai Mvigetsaargetotbgeaypd dicantipodsnapimetic tegtinojogy useful in the
regardl e of the structur.al orient atcign of itsfa&xﬁ?ofhuman
S

bi SHBieHG OB FHISHE! VBRI A BB REY E i SOP A e

t L QU $ERBIR AIRARS Bl 8 V8o exon shuffling and phage display,
generating multidomain proteins with binding and inhibitory properties. Linking
multiple independent binding domains has been shown to create avidity and results in
improved affinity and specificity compared to conventional single-epitope binding

proteins. Other potential advantages include simple and efficient production of multi-

target-specific molecules in Escherichia coli, improved thermostability and resistance

-41] -



particul arly advant ageous in di seases known to invol ve
nore than a single causative factor. Mreover, bi- or

woredovioysasent bi nding formats such as Duocal i nSPEEUS2088078123
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significant potential in targeting cell surface

mol ecul es i,n. di At ISt
TR £ ATt A paTRLgLA DB fenh Ry oum
| HrRENGE thiats aadiebhadh®rmytian tepadinggA dngradandedoinigndfS

06 G605, Spaen s Ao stocltaar Tabfeo L Rak Albswopgsas,
"?q&@zh%gzﬁ%bﬁgké{k%q ARBid0s068. 200%/065mYB OTD05RBA8 SN
Antica e d

ins’c¢an ouhd Tn US 25 7,250,297 and WO
9 UAB 773754 atllvf efhickhire hermbe inverpeigted bie tafgroncetin ghayyentirety.

reference ipn their entirety. Aviners are.anpther .t
of ant i body VAISARAGIES %Y%Efrﬂ%la?r&aﬁ)@%@e‘?mlet}cr{eihﬁlg ded Wat s b used

of, hbeolifatodMe bR Qfion AVieFRPSdi& e el pesleihs 6M-8 kDa with
| arge ?an1|y of human extracellul ar receptor domains

by13% cysteines, evhich hufafHigndisalfide dhesie saafiqlfl agplacyeg the

generating nultidomin proteins-wth . bindi . .
O BT AL R P sl o
bisngliangr, OBl s/ dRshilReE 8., 339 Pronk Qo eF@edationuhd nbry-speeific
results in inproved affinity and specificity cogpﬁﬁgd

t bindingy.anmopheesisinhgl moispies g@@h@ﬂt,@éﬁdﬁ)@s a &V&qréﬁeﬁg’g ot T-cell

O her tential a t ' ' .
o

e} @sphdtsc.| All Esahgnhabipopenies ard wii-sue@en to affect immunogenicity,
thernostability and resistance -ﬁkgmo 2009/ 045957 .

PaTd 9seeBibey 8E2FPeqier {orighiss B8 JRETTHRT & Hifosemetty.

sub- nanonol g, af fk Biid&s JPRPEREs, AREALARDIRIREES Sfer a
vari ety of targets. Aﬁ itional 1 nformation regardln% )
Aviragtils faamt Het froludds ultiUSale®0 61ud2eBadE:ity, a diversity of half-life
2006/ 0234299, 2006/.0223 14 .2006/0177831,.. .
206N TBTRS Aigsue tg@@%r}g)@giégﬁ?ndzt@6% TEA & antibody Fc region.

2@9%1&%99 3PersapHdiel HeT3HPactZe@R! B0 Bighdyields, and because of
2004/ 0175756, all of which are herebgghncorporated g%

r eticdr lricephilicitytesd smattsizeeV grsabodigssap bighbyssolihle aiklgan

antib iretic technol j

c ?ﬁ“@’ﬁ%x%g g conee Pté% Onls'(r)lgéérﬁ%l{bo o e?)gg%tgogx ?feig hgér% g%a‘a?e and offer
S Behddd QeBiITS. AddiBoiul kidarnwition regatditig iesdabodiescaniiei fohnd in US
forma hi%h di sulfide density scaffgld replacing the
hydPaEhRLI7e, whick it hriebst pprparalqs Ry ErHenRAY IS SHHFY-

repl acement Trh%séﬂ%)\'}esdé Briftids @k Ehttbdd) FagmeRt Akl MRdtic@Eohnologies
is nore hydrophiTic fl.e., I'ess prone to aggregation )
angnstdntes@eich fe comprahehsigy. , A ivarietyrof addisipsal devhnelogies including
prot eases and heat, and has a | ower density of T-cell.

C e PO dkaide e [P ings: THAES SO b sUBPRRERa
M@te@&ﬁﬁﬁ%f@?dn@ Bs BifinedMAOGRRARI Ratu Biofe@Hhol6dy, DBEBI©21-929
propertie re well-known to affect inmunogenicity,
an@0a D gat et as iheleiaaed-bapddeduotogiesatrsh agthedihyd aptamer

O CueaRe s Fisq%@ 39@5{5%8%&; 7E3.860 45, 400 £15. Y7641586.%,013.443;
v Q‘{,?%AM‘? 6l6as 3ab; & et 12006l 26dgrg4mddd,38R62nal of which are hereby
nmu

ti-specificity, a diversity of half-ljfe, ) )
incorporated by reference, could be used n the context of the instant invention.

Antibody Physical Properties

Antibodies of this disclosure can be characterized by their various

physical properties, to detect and/or differentiate different classes thereof.
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mechani sns, tissue targeting nodul es and the absence
of the antibody Fc region. Furthernore, Versabodies
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because of their hydrophilicity and small size,

Ver sabodi es ,are. i :
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shelf-life. Additional information re ard(iifng .
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o PSR P P les ot o SR L SR 8L Sag, Bogu Gtveo-
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6,114, 120; 6,261,774, and 6,387,620, all of which are
heitleinypy 3eleptineormpbpdics thabdo petfcep@cbe shisardating Mgty

the.gontext of t A [ 1 O ]

P Eaie B ey v Satle hes AR vcos (LLRARn, .,

be char act el z petfdnyed dnebodinant] the antitpldjesiof die present disclosure do
properties, to. detect. and/or_di ffer.ﬁnt [ aﬁtﬁ%ﬁdi ff.erent

c halsenainin ARREAGINe 15oDerAR Sis69/10a S IR Udshigagiay By gecur on

AN—GQ)Q%-@?SGQ&&RP@MW RS8N tHE seh@H b TeAsSRRE Alid r&iRie that
or nore glycosylation sites in either the |ight or )
h éeogducdsai kink arté el @lypegiidnchaBuatd degtepens iplstabilon (Is9aspaytic
ma%/ r%sutbt in increased inmunogenicity of the antibody
orCidsHeg)t er ati on of the pK of the antibody due to
altered ant @@ma&i%@i%m@u (%2 éﬁhﬁghe Bbeladtrib pbihD([F2), whidhu
Rev Bi ochem 41: 673-702; Gala and Mrrison (2004 .
Jlgrmaxaity fallg fpths pBlragge barwken ¢ Rnk?-Sal Therdden amliglyd apglody

168:.1099-109;...Spi r 20 [ : o
LR T RO FHRAREAL 7S BT el [ R Bpically
( 2800)ittV¥h kthe pHIeaNe lof 88. BLEre/B6peculdtipa disat laatiboitesheish a pl outside
been known to occur at notjfs cont.aini. n NNX-S/T...

o defLieniel Tange SEHEAr Y EESId g AR SRR g g pgpBditions.

arLg0 tit s FrerQl {ol vk On %ﬁ-%ggﬁﬁeﬁrgé{tibggﬁ’ $a08nt&ROE Bl Value that

variabl e ‘region glycosylation. This can be achieved )
eifslhein thynaalabengagThis hbbe adseved aithadyrsetectugmimdibedieh avith a
gl ycosylation notif in the variable regi,on or by

n‘di’%f & ﬁ’ﬁ@OFI%%]ir@J‘&?é’sor\}ﬁytrﬁ'i‘tﬁu?gw@aﬁgegéB ?earteggﬁesr egion. In

a pref erred grhogkisgptwilltiise A0hdrhqstieR itihdi@mpPersad with a
di scl osure do not contayn aspar adgl ne ISQHEFISH1SIteS.
Thegltte areltitat ttoperefuramdivating geeatenyverald sebibity inpsvoKgisgpamurthy

D-G sg Lt in t i f .
ab AR SRR GE R RS P et PP h BR R0 T Shperaliy g s
t hgefeRby BRPIHeAS, ¢hRitEnpRGkuReETiBRIEPEnfbIdngg balpidatdr han 60 °C,

(i'soaspartic :
preferably greater than 65 °C, even more preferably greater than 70 °C. The melting

point of an antibody can be measured using differential scanning calorimetry (Chen et
al (2003) Pharm Res 20:1952-60; Ghirlando et al (1999) Immunol Lett 68:47-52) or
circular dichroism (Murray et al. (2002) J. Chromatogr Sci 40:343-9).
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acid effect). Each antibody will have a unique
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ant i body 20 typically falls within the pH range of
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within the here 1s speculation
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PHEMACREE80: 1952-60; Ghirlando et al (1999) | mmunol
Lett 68:47-52) or circular dichroism(Mirray et at.
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30 SNATPSY HOORISSr ef er red enbodi nent ,
ant i bodi es %15%8&3%858(2\' e H@tanﬂqB@s%{heﬂﬁQﬁl‘%’&ilésa}ﬁ'vﬁllgknown Vi
Degr adat i on Sf AN ant ody ca e measured using
capd M, _aeyucatachn dp hssdewicseate ) astithehdihen EWBbOdleS by modifying

(Al exander AJ and _ Hughes é1995) Anal 3 %gfl
B ot e campGreion o er e (bR, THnn AR PLRa ot s
s¢f s%fo%&g B %&u&%\éﬁfea{ﬂréﬁ o8 kRIS BeahbRmeahiaabsiy, whai,clr10,
can to the triggering of an unwanted inmmune

r Mmls781amdlwed @l dreate stnmturakhy Mﬂbmteﬁﬁﬁéh‘ﬁﬁb@@bﬁ@ﬁ that

régtgglrgaté antrPHS %@nlglrﬁrp%e fg rfe{;cbé) eg ggﬁf&%&{i’éu‘?e Widias

B AP ot 8f8EsBHein 1 586 é}{arripﬁ%.s ®ne Gt/ﬁlbrerl@DR ragleﬁsadifalhioyvn anti-
10% or | ess and even nore 1o preferably. 5% or |ess.

Aggqsetjlghn @mﬂ'@érﬁsl@é Riions erasy. e e rcambined fegogihirantly with
pgcrnpu did) l% 96&?351%'&1#8/‘098 h%xobﬁ'iﬁ% £ ?Eg% &dﬁftlgﬁ%l recombmantly-

ro rTH
S GAbineéred) gantlwbéd’cbdtéﬁn aﬁtlﬁjt@d:srtéehls Kigscl@lsuneb@dilﬂslssbﬁ aAsve Other

di scussed above, the anti -msso% l'in anti bodi 1%
krishes ofpodifirations iwelyde Hoes dessH HLin Be BV IgUs reedoR ﬁﬁ rting
ar}}lét TRSOL hE %hé}{]@&’)}]frﬂ bodh 1&%6 APHiotydfde Vi,RRMIBNV, tsB@uences

constant regi o ttached thereto. Thus, in another
aqﬂeﬁﬁecbﬁeréﬂm & one or more CDR regions thereof. To create the engineered

antibody, it is not necessary to actually prepare (i.e., express as a protein) an antibody
having one or more of the Vi and/or Vi sequences provided herein, or one or more
CDR regions thereof. Rather, the information contained in the sequence(s) is used as
the starting material to create a “second generation” sequence(s) derived from the
original sequence(s) and then the “second generation” sequence(s) is prepared and

expressed as a protein.
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di scl osure, the structural features of a known
anti-nesothelin anti body, e.g., 3Cl0, 6A4 or 7B 1,
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regryglnégg%% Y er%t her, the information contained

in t he seq uécr)cd(@)ngms,leasme aming #rad ssidue vvidhitEeefy agtibody

to create a ong eneratlon e )

from  AEeBr BRARIs SHasy Sy ERERR; RleEbhe Rfred
gener abjgibd %@@L&B@%ﬁ&) is pr epar ed and expressed as

a protein. -44 WD 2009/ 045957 PCT/ US2008/ 078123 .

Accor di ngl y (©)i expaessingdhe dliseiintdaey SIANFRCERS GBS e
provi des a ret A I

ant i body co%r .H%fan%& a%ﬁﬁ{ﬂ g?%cmqﬁ&f%ana% \Slll%léd;ﬁ)tﬂlr%%aéiland

S%ﬁp&%mwma@tibwyae@@% sequence sel ected fromthe
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S
sequence sell@gg F‘F‘Bﬂﬁ? W@tsg%@ﬁoﬁ%%'a@ﬁ lfltﬁ%d”(?’F d ggadomiy or

NGy BIHFIR1BEABS B AL fgice and th
gr 08‘3%8 g’ all f/ﬂggr of SEQ af%%% NGs : 71 9; adr?g(; orr%;i:;l ge elrli )
améSuhmgynsdaﬁeké mmiemcscvtbq:hrsatm@Oélemb%mf@ﬁ@ for givity

from the ou onsi

og e inct G BEPBRS FOAR-TRE v gl CArETE] FyBdy rave ben
S drBe M the b For cRBEHIOr W& CIRB 736 (yteShos: desdrivet erétho]i@ for
fromthe group consisting of SEQ ID NGs: 16-18;

(b)
alcr@tlng gndscreendig ansibedy FAUNSI0RS HYNE SEPIFEN FUEgCACh synhetic
uenc L

czata dpoR Bl P 5 P in BRo ARHLOGY, SRAVFOTR by Lazar
( QY aBXBEEIDEd MEthbheoBlsigy @ehmmitidnaiycreeamgenabodsgo aptimize
protein. 15 Standard nol ecul ar biol ogy techniques can
bephygieehemeicq) magnertées Mantisditsess the altered anti body
sequence. In certain enbodi nents, nutations can be
i ntroduced randomy or

Nucleic Acid Molecules Encoding Antibodies of the Invention

Another aspect of this disclosure pertains to nucleic acid molecules
that encode the antibodies of this disclosure. The nucleic acids may be present in
whole cells, in a cell lysate, or in a partially purified or substantially pure form. A
nucleic acid is “isolated” or “rendered substantially pure” when purified away from
other cellular components or other contaminants, e.g., other cellular nucleic acids or
proteins, by standard techniques, including alkaline/SDS treatment, CsCl banding,

column chromatography, agarose gel electrophoresis and others well known in the art.
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selectively along all or part of an anti-nesothelin
anti body codi ng sequence and the resulting nodified
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activity 20 and/or other functional properties as

descri bed, her ei n. i onal . .
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i ncl udi nﬁr al kal i ne/.SDS treatnent, CsCl bandi ng,

c &FegMTed PBh’EFga?ea WY agar ose gel el ect rophoresis and

ot hers wel | pkdrenet hukldibgcias inolecdles W10 (RORBNOARRDHhe Vi and Vi,
PCT/ US2008/ 078123 See, F. Ausubel, et al.,_ed. &1987)
Carquenees i 81t al0s 64 o Bé armerlopalyngggdicty Bidesequences

Publ i shi A rsgj ®sC25-27,
erer B R ddhp S TB, 54 B T MR i SEQUPRES
RiApaditieiRYDNA saayended ercodingitie Vinsequanaes seglehddst andryBl1 are

a preferred enbodi ment, the nucleic acid is a cDNA
mshewy IeSEQ IRNPE 28-3 FFBeEBhi s di scl osure can be

obt ai ned Usid}ge $eN4REMHenTRhESHH AT, Bh@VO B oh @RS BleDYESned,
For anti bodi es expressed by hybridomas (e.

s G0 rapmepia cealbé Ruthet manglaiidbitewatbiceymbigant DNA

human. i nogl obul i n genes as . .describe r .

oA BRIe DR BR Rl Ot B by ey pibody

t REaRYehQOYFaRsEndY gbhie, b keF0FameS.dn thse alahipulieidniy V- or
standard PCR ar¥pl I fication or cDNA 1o cl oni rf\? .

t 8ahenagding DA rragmenbisdiperntiyely dinkeditor angthenpNA fragment encoding
I mmunogl obul i n .gene | j. i i

R, Bt B0 Ak BE Yonsk iontlh iR IEH . The term
anbeaias liskdl”bes use@ dothey @atdki, anednb ehag treewbill¥ Arfiagments are

Preferred nuc| ei c_acids nol ecul es %{e hose enc.o%ia%g;
t Heingseghdhazthe sapgerKesdemeEhencgded Rptheggmapn mprafe.

e Wi el

NQsrigtR he%, chainagpe by opehiivel Phinkisg theeVigescahinmNdgtotahiaNA

?\/Ilc_%gl%%gg ggp%%}xg;lﬁgg% E}Q,aéli? gc?ns?a% re?g?o]hs?&ﬁl , 6?1‘3"3% I(ﬁ{}%E cPhle D
sequences of human heavy chain constant region genes are known in the art (see e.g,,
Kabat <242) and DNA fragments encompassing these regions can be obtained by
standard PCR amplification. The heavy chain constant region can be an IgG1, IgG2,
1gG3, IgG4, IgA, IgE, IgM or IgD constant region, but most preferably is an IgG1 or

IgG4 constant region. For a Fab fragment heavy chain gene, the Vy-encoding DNA
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Once DNA fragments encoding VH and VL segnents are
obt ai ned, these DNA fragnents can be further

worewopedost ed by standard reconbi nant DNA 20 t eR¢Us0e$(78123
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;0{|eranple to convert the variable region genes to

u en antib a|n .

otinds Py g Bik® § pEM PR T eodifh S77 i BTF By Ci
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anot her fragment encodi ng _anot her Eeln
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] Ui RacbdncbNA@tanbiter BN A mobcild eeeqﬁeglﬁleéighhdmdecbrmant
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%ﬁ}%%ﬂgo? 1r REDAY ei ylahd BeeMbe SRR ARE TRES fe@iods can be

e enco |ng eavy chaln constant regi ons
( EifainedChi? smndhrd:lHE)R amipleficageqe mc@srr@i‘ erhlpadimentedhs light chain

chai n const ant are wn. |n the art (see
ec‘ﬁlsmnéf?g}@élkfé‘f’ g‘? %‘gl thé enconpassi ng
these regi ofg cfaRk 'cpé:éFQ bead, @%jVQ-yandS\V 2ebddthg FRA fragments are
anplification. The heavy chain constant region can be

anpdrgt(iely ]1@@21 to ahefte, fragyeat emC@Alngj agt@xﬁplg T, §. gDencodlng the
const ant 1 on, S r
axéamoca&psiegﬁ?ncp égryé -Se gucg t t(ﬁ{ Xnd %Edggégs é: al n
essbdBs é/bbrﬁiig@@ﬁ’d ﬁﬂgl@bﬁam pﬁ(ﬁelﬂﬁvﬁﬁ)wwm 1 regions joined by
P / US2008/ 078

can be operatively g
cctide B dieng: b ol HSROySciart RS Teb HfaaR el al
gﬁd\;;gffm}h aHS/?Jfa%et ?9'1 %8@%99'5@93 tl\hgcéf?er{ye&'a@na@@@b ]b(%ure

gth Tight "chain gene (as wel
ag4&skabs4). ght chain gene) by operatively |inking the
5 VL-encoding DNA to anot her DNA nol ecul e encodi ng the
I ight chain constant region, CL. The sequences of

h P@Jﬁcbb MWH@&I@na@?HﬁB@&ES Bﬁﬁis‘IﬁsQSﬁﬁé are known in
See e. Q. fragnments

e nco rrp assin Q/Ictrimek)eak@@bodiss @gﬁb@@f thetnresenbdisggsure can be

HORheY ¢ R oL srETae pebPil ELEhER SRR AR

| @é‘@ﬁgﬁlué 8NEbLARE aﬁcemlmln Q@ﬁ)ozv@m@azs@ a9$CE1th@,@h$omhﬁecell
VH and VL-encodi ng DNA fragnents, are perativel

| ihykdizatipnamoredares reryied sRaBar i ofb s s F%%‘P&?f{lployed

codi n (Gly4 -Ser)3,
sﬁ%’i ¥ g Phcog?ﬁ—fb%a glgﬁ&g%clzlgﬁgaﬁ&%e expressed as
a CQntlguouﬁhgmggh&mthﬁnmlgmaheﬁmpmmmnhghﬂﬂkwnwahthHmﬂne
regi ons i ne the flexible ]inker ee e.9., Bir
etsyHpm- aéymS@r%#%téorzwiﬁﬁgé’uaez@ 2 VST BT © t?ﬁéﬁ%ed R@Ce‘ﬂ“e

( %@ﬂm a'hgﬁ gtd}a%olls axi? @%L&q%&b for¥sfatfon: AGHATRBRd splenocytes for

Nature 348:552-554).
Prfasioe aneaanowh iMircot. dhalonAnttnbre dé. s mofing myelaiaseslissanddusion

procedures are also known.

Chimeric or humanized antibodies of the present disclosure can be
prepared based on the sequence of a non-human monoclonal antibody prepared as
described above. DNA encoding the heavy and light chain immunoglobulins can be
obtained from the non-human hybridoma of interest and engineered to contain non-
murine (e.g., human) immunoglobulin sequences using standard molecular biology

techniques. For example, to create a chimeric antibody, murine variable regions can
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Monocl onal anti bodi es (mAbs) of the present disclosure
can be 20 produced by a variety of techniqgues,

WO p@bieiosy the somatic cell hybridization tech@i/Uysm®o9678123
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Kohl er and M| stein (1975) Nat ure 256: 495. Al though

SR e g}nga%f%g firf [ eI Qe 00818 81 % BARHFLL &) To
Videdk a®iunRAed emitd ?r@nﬁﬁ@cm ﬂegra)n@f:arﬂad msqytwam@shuman

h
AN e T MR E L
MOYSe 7k5 &é?édsﬁcogﬁe%h%%)ﬁhed procedur e.

| favoni’ 2af s and t’echni ques for isolation of
i muni zed spfeéa’rﬁiﬂy,tths afitiivodidsasé lumar mokovdenal antitodees. They can
art. Fusion partners

f bg g@mratg} RIS Eenf ér %{g‘?ﬁhﬁé’ﬁw&m‘c %hggﬁ?%l%g :p!m% o€ human
hHIRBhE %gteg;mb RO giaﬁsth@ ohfiEsyRicBS efleséliratslo@EbbRd Can be

30 prepar ased on the sequence of a non-human
rrnamhmnahomrﬁmimdlyclmesbaseeﬁ" thtsHuN@dtMOB @ﬁd@\ﬂ Mppgs” types,

encodi ng the heavy an al n | bul L ms can
bgﬁpﬁﬁWgyn@Hi??BW%Fﬂggﬁéﬁ% %ﬁﬂm%VBFF Iﬁ%?erest

and engi neerrgd 1R 40 MakeP §88of ﬁ‘ﬂéﬁéd’(@de{d@r@GD InbY @Bitkins human
i mmunogl obul i n sequences using standard nol ecul ar

biroiogyglobwingeng nesilodtdrat encedpLarearanger dyman Jea (rad y) and

ggglgggé@%gnglne a |a%%%§%%9k%gﬁef Eu%i Mf%wﬁgﬁnsﬂml

C Qi At tHeRAUONMO(S R Bn®x Ghain Ui 4se8 kG, Tbhberg eCabi(l 99]1) dlature
. create a humani zed ag%ﬁﬁgﬁ mur.i ne
ég%@ﬁ%%)c 870-B)i diceprdanply riheymic ¢ fe@?cﬁi’rﬁmﬁél‘(%%femouse

S
Ig}é{é)rgg@r?d %ég%)ggg%%gma ndgﬁ%'ﬁ gﬂg 17ngf%td§c%%guer%aggleavyi e.lrsd light
5 cRiiafranafehys uridesyoaidss bwiltlesg andsdmatgmmuteiarclogsagrate high

C P oroBdat et Grae RS A hAIAER € Siewed
' ffﬁ'ﬂﬂﬁbég g@@m FBhisloko Eﬁﬂpérbﬁenﬁﬁl SRy &I ll'ﬁhﬁsﬂ)l Lonberg

transgen transchromosom ¢ mce include tho
t aed Hubds (M3 &(rern. Ead Immamhé&(@)ﬂ ywpé &larding and Lonberg (1995)

oSPB et 5 88558 SEMAT S BTt o

Myt sficd, WRE He@hbthic hBdifitatimB fc@ﬂri&& bRrgoEnhmice, is further described in
i mmunogl obul in gene mniloci that encode ﬁﬁﬁearrﬂgﬁgg

heaterieeal (1902 aNeclgiy Asivs RegeqrrlyRO:-0&RaPR’3: fSR 64T
Isﬁgzlé 910{1&1 %e eﬂo%g SWE%ﬁ 65'6?‘r gﬁ)gx égﬁg??%g?’r&@ zteaél Acad. Sci.
e.1gs4 90:0 MR T4e Chal etaQ](?)%) Mnar@enesﬁs&( 61177433 Chen ef al. (1993)

8)5@%\422 &%A&oﬁbgggégn tpgq?h &198%:? ;ghﬂgtlrz%)l 'ﬁgg%@g%%zot gaylor et
; h’%@b? : AR rarloREl M»’:J&%@' shozan Aﬁ%@\féhv@mdezlay q996) Nature

ansgenes undergo class SWItC |ng and somati c
muBiatechwolbgy ﬁeﬂéﬁ -6 & the ginterd$ 6 all ofwinidhrare heggbi specifically

rglggélﬁgrg‘%ld b?/r}te‘flege%gle 1ensthgf %pxtb re%g. §ee f%rther,(l%g%@%ﬂ%)% P§,§69,825,
5,625,126; 5,633,425; 5,789,650; 5,877,397; 5,661,016; 5,814,318; 5,874,299; and
5,770,429; all to Lonberg and Kay; US 5,545,807 to Surani et al.; WO 92/03918, WO
93/12227, WO 94/25585, WO 97/13852, WO 98/24884 and WO 99/45962, all to
Lonberg and Kay; and WO 01/14424 to Korman et al. Transgenic mice carrying

(@ o

human lambda light chain genes also can be used, such as those described in WO

00/26373 by Bruggemann. For example, a mouse carrying a human lambda light
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in Lonberg (1994) Handbook of Experi nent al
Phar macol ogy 113:49-101; Lonberg and Huszar (1995)

w0 nioeoss9sRev. | mmunol . 13: 65-93, and Har di ng B@mMUS2008/078123
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Lonberg (1995) 20 Ann N Y. Acad. Sci. 764:536-546).
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he contents of al
V\Ihumliln Hplet chamethmsdmmnoéqnml This miongsois pefemedtd lipyein as being of the
referencegin.their enti
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and 30 5,770,429; all to Lonberg and Kay, US 5,545, 807

t unﬁunegiobwlm genes arvav@ibirzo1; arvnd gy bEAPeG to e anti-mesothelin

o N T L

ako asTth@m%a&ﬁb@semA@gexﬁﬂrmyl) agl béwmansdcamfadaaﬂeudgmlbe&m tfor
genes al so can used as those gesc é?& %i
oexaBpEUby, %Pé@ée@rﬁ?ﬁaigbéﬂ 1d238pp4-0-3 ‘h%‘ifg ? £‘i°ng

l'ight -48 WD 2009/ 045957
PE#?E%%@B@%E%@lZS chain transgene can be crossbred
W| t h a nmouse/easvey) digratike ranscheavosomiaammat xyawgg@wpressmg

t | |
ipanimgheo SRaTn Shese gupl e tgne Tkt th & BRI gongrac
”%Hﬁ-‘?nc%@fh%ﬂl? ngtllﬁ)‘ate@ ot ﬁﬁ?ﬂlsaﬁﬁiﬁ! BB dab P, nfib@ddirying both a

transgenes (see e. Exanpl e % 5 I n anot her

e ftiooh ireaxty, chlauIMSGhrbmbmin@sndﬁ whinslight shhigdignehremgsqgae,
generated y a,,mu ar.ri

i GG o it Fah feutednlueh Al £ BTG in Tomizuka et al

[BORS PPHDIRMEA cacd \$eh 1B TME2CEIT. YutGheindre/@wshaaying human
chal n'transgene and a human |ight chain

t ﬂ@m‘@cmddlﬁbé bt (rapcBromATemes Bavicen Aualose (4 -df oty ef ol

K
a2 Bl Bkt R S B0 AR a1 10
Still furt hGHIumzili meﬁMna\yentﬂfoalmgémmdadpsmb c&ydscebmprepared
expressi ng human i mmunogl obul i n eneipare avail a

i nisingeohage digplgy sisthagde thga:ep]@grhgragg:s g pm%gxa@Hléqg??]buhn genes.
r%eekfg (%X%ﬁlé)?@f U§1§ 5241168 1SORIIR4: R 5,9726% © Ladfer et al.; US

erna transgeni c 'systemteferred to as the
xmmmmn@&ww to Doovey ecaln BR5,06.498 sukh 12, é%7 wrcCafferty

RICTHONE A ORI T T

ettoﬁnfﬁlt\fgre@gyer alternative transchrononsoni ¢ ani mal

systens expressing
Human monoclonal antibodies of this disclosure can also be prepared

using SCID mice into which human immune cells have been reconstituted such that a
human antibody response can be generated upon immunization. Such mice are

described in US 5,476,996 and 5,698,767 to Wilson ef al.
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human i nmunogl obul i n genes are available in the art
and can be used to generate anti-nesothelin

wapiovboesdses of this disclosure. For exanple, nPCBEUS2008/078123
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carrying both a human heavy chain transchronosone and
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97:722-727. Furth i h h .

28 6,150k 2 tecblen Aot MATE SERRACHI B0 BEURCGIISCRBUREP raising
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o8 BB RtE GhoB sy GEDATA) MY [P BN R of the

aRuMod esse@f ortKiVisMdisad osaing) ydmnaiszng giepneysavath oneor

RSB GRBEIS FrIGERA0Y st it Boo s Rintl

C } il ' i hucleic acid
L G e | —

5868 dspByardtod(e17.2p1@7) topratidas fibrary of &splay packagas. (Jgus, each
5,.885, 793; 6,521, 404, 544, 731, .6, 5 . .

HEFa8) BebeRtOTISeRs e P RO BT dp R Senid g coch
a Qﬁtﬁmgicﬁaﬁn% disPlapedir &8 RS HESlag packabs oTIelipagtheed screened
using SCID mce into which human i mmune cells have

bedth mesothelinipraeiado sobate Hpraty memherviint éPﬁCifEf@ﬁy bind to

response n ,be i A ni i ;
 53R3035 B SRR SRR i BT o
ekeqlenced- 1A%t MR 00 0dSQI2 tePGTHWE2 DEB/20d 8223 chiim variable

anot her enbodi ment, hunman anti - ot hel.in anti bodjes d
eSS AN ey Sl TeseHehn RENEN 19F VATRRIA TSRS B° Sererte
PR @hsa! . 5 DN tddRniques, such as

5 g %Bgtﬂﬁgﬁléﬁcgﬁ‘ﬂﬁg@? %Zt%tagla%dlc\}/gfogﬁ%g%gi fically. the

metdni dfithsvariablolegiess irad si axpressipnarecior thas earkies thg human heavy

ant i body response in a hu I use (such
o4 RETSTRIRERELIEBO0: DM WL LB ey BLPAFALy Y BfRER o the Ci
| T ZhdGhe WG e BBH SEoprdtveBNENLRA to THRIE, rBi®ar hel i n

ant1gens, followed by isolating nucleic acids encodi ng
human anti body chains fromlynphatic cells of the

muse ang in udugingﬁghese nucleic acids into a
dF%%E%%ﬁ%¥%%iéf%%?i¥%-—ﬁ%age) to provide a library of

di spl ay packgp@shunliii, meaafe uski by gongravehiean awivpdies efthis
a nucleic acid encodi ng a human antL%ggﬁxcha

[ in and .
e alésslopbreapuchiypigy cehbg Pnmunigpdith gy FHBE RisPygtion of a
package;. | i A | N
SRR S BB paRa oo Syt
birhebottelin pegeinhel 4 mesothetinefugon pideinresealesaibefl by Renberg, N. er al.

e AL R B 2570 e 1
ang shegvy, L&Y 9gagdpblew seavenae Prétrabhie ikahre bedh-16 weeks

mesot hef i n binders. The variabl e regions can_be i
c af\age tipoh tho firss ihfukion| & ng@tmram,iann@%eé learesempipant preparation (5-

or D < 4SS en POEB S HES AR bzp eI 13 e AR roneally
Cail R SubdianRBiE WRABVpreferably, the immunogen used to raise the antibodies
of this disclosure is a mesothelin fusion protein comprising the extracellular domain
of a mesothelin protein, fused at its N-terminus to a non-mesothelin polypeptide (e.g.,
a His tag) (see, e.g., Example 1).
Detailed procedures to generate fully human monoclonal antibodies

that bind human mesothelin are described in Example 1. Cumulative experience with
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and |ight chain constant regions such that the VH
region is operatively linked to the CH region and the
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foI | oned by every other week |P immunizations (up to a

thM%ﬁGh) are also effectlve I'n addltlon “whol e cell's
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course of the
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titers of anti- nmesothelin human IEWHH38|ObUlIn can be

usel lingr The sisuliiag hwb%oreaaﬁwar% ECTeRd radueton L Antery
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S expected that
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aﬁgﬁ)nlgsé ﬁnyalnjéﬁgpqar T (@7}/5 éo{)ggyl éPE&r aﬁelﬁegnaéwgly, the single
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d| ﬁlﬁen,arsﬂngw@moPhlsa\layge:mmet ﬁ%lhﬁlgl@n@éﬁcmgporator (CytoPulse

(CEOTLEERA) S OB R0 o D g 0

Prﬂ’egl’b%‘ct% iéRAer MO Gh REREd Pk bhe dieisindlibdtida in selective medium
containing 20% fetal Clone Serum, 18% *“653” conditioned media, 5% origen
(IGEN), 4 mM L-glutamine, 1 mM sodium pyruvate, 5SmM HEPES, 0.055 mM 2-
mercaptoethanol, 50 units/mL penicillin, 50 mg/mL streptomycin, 50 mg/mL
gentamycin and 1X HAT (Sigma; the HAT is added 24 hours after the fusion). After

approximately two weeks, cells are cultured in medium in which the HAT is replaced
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I nvention To generate hybridomas produci ng human
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with the expression host cell used. The antibody light chain gene and the antibody

heavy chain gene are inserted into separate vectors or, more typically, both genes are
inserted into the same expression vector. The antibody genes are inserted into the
expression vector by standard methods (e.g., ligation of complementary restriction

sites on the antibody gene fragment and vector, or blunt end ligation if no restriction
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Bebbington). When recombinant expression vectors encoding antibody genes are
introduced into mammalian host cells, the antibodies are produced by culturing the
host cells for a period of time sufficient to allow for expression of the antibody in the

host cells or, more preferably, secretion of the antibody into the culture medium in
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To determine if the selected anti-mesothelin monoclonal antibodies

bind to unique epitopes, each antibody is biotinylated using commercially available
reagents (Pierce, Rockford, IL). Competition studies using unlabeled monoclonal

antibodies and biotinylated monoclonal antibodies are performed using mesothelin
protein coated-ELISA plates as described above. Biotinylated mAb binding can be

detected with a strep-avidin-alkaline phosphatase probe.
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comprising an anti-mesothelin antibody, or a fragment thereof, of this disclosure
linked to another functional molecule, e.g., another peptide or protein such as another
antibody, a binding mimetic, or a ligand for a receptor, which bind to at least two
different binding sites or target molecules. The antibody of this disclosure may in fact

be linked to more than one other functional molecule to generate multispecific
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S F@ﬁf@]ﬂ,%& CD28, CD4, CD40, ICAM-1) or other immune cell that results in an

increased immune response against the target cell).

In one embodiment, the bispecific molecules of this disclosure
comprise as a binding specificity at least one antibody, or an antibody fragment

thereof, including, e.g., an Fab, Fab', F(ab"),, Fv, Fd, dAb ora single chain Fv. The
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and an anti-nesothelin binding specificity. In one
enbodi nent, the third binding specificity is an
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by a nonocl onal antibody, the binding of which is not
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h
naﬁl? 5‘% 1st Eﬁlgll%bq gxcacffecht; qa/p fl g&n{gs%o&r%%cq&y ﬂéﬂfCC WREssion

gL $IEyA69de &héloérﬁ%od@{aentﬁ viBt ¥ei-FepResRetdniibedois a humanized
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1 f
bR e R G LTRSS by B 10 4506
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for nononeric 1gG (108 - 109 M The, producti on
c Hapestied af harinesTican Té/é? fal twe&%kév%wndggfhe qg&lﬁnaﬂonaﬁ 022CL1

r%ﬂ%égﬁgggﬁgg%éggg(§§%qq§7ﬂescrlbed in WO 88/00052 and

ger et al., which are fully
|ncorporatednbwnb&kemeﬁﬁ&ﬂhmﬂﬁﬂnnmﬁhd&dmadmgbp@m@@hﬂbranFC

bi nd t 15 epit f F
SirPG PR CHTor Geq PR RGP OFRHIASHE Y TG ) ~<epob G- b Fo-

I
CIBSERRLE A (L, AR AP
SpegidhiimmambglobalRA (Bt ). bidah tesn (ke mbeptor”hhm:’aended to include the

di scl osure
gene product of one a-gene (FcaRI) located on chromosome 19. This gene is known
to encode several alternatively spliced transmembrane isoforms of 55 to 110 kDa.
FcaRI (CD89) is constitutively expressed on monocytes/macrophages, eosinophilic

and neutrophilic granulocytes, but not on non-effector cell populations. FcoRI has
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are mAb 22, mAb 32, mAb 44, mAb 62 and mAb 197. The
hybri doma producing mAb 32 is available fromthe
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16 423- 440)
ant i bodi es, Thgg)%ﬁ? fﬁ e}gﬁigﬂ}&é %%112192%&1 r?AC7a7n be\/\%epaﬁed by

bicogufaalg the vérstitent Hﬁﬁdlh. Bpdcifiaties, & gbithredintigF dRoared anltl-
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osure b cause they are (1) expressed
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ek’ﬁ‘fl%té(gg 80\3{} ﬁrqs‘%&g.gglg (agerﬁs cargb %d {é{é)o&%lgnt conjugatlon
C@)Ja}rr 1ds2¥ cfﬂ?,g-'hﬁk ng%géﬁts Gitudt Prdt6in ABchibodiimédz, N&su@cmlmﬂyl S-

phagoc tosis and (4) nediate enhanced anti gen
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cons ent binding specificiti g., the anti-FcR
antds@itied in Paulus (1985) Behring Ins. Mitt. No. 78 118-132; Brennan et al. (1985)

Science 229:81-83, and Glennie et al. (1987) J. Immunol. 139: 2367-2375). Preferred

conjugating agents are SATA and sulfo-SMCC, both available from Pierce Chemical
Co. (Rockford, IL).

When the binding specificities are antibodies, they can be conjugated

via sulfhydryl bonding of the C-terminus hinge regions of the two heavy chains. Ina
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nmesot hel i n binding specificities, using nethods known
in the art. For exanple, each binding specificity of
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 ErdPisie o AP 5 8111 K DBPUIB T & SSEAf B of eintilaton
t b firmd by, f
WBkeSRAE fiGadiBEgBhe. can be  conflrmed by, for
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bi. 0 ay (e.g., growmh inhibition), or Wstern Bl ot
RIS

ch of these assays generally detects the

f t {
ol oy ng a \haBeRErep Ry Re Ty BT AnfitodyJiFinE ot
SReGJulshte, WREreinEp£OEPMBIclk it Birfiigsdd toRarntkatynfehis invention

by a chemical linker (sometimes referred to herein simply as “linker”). The partner

ed in ‘([:Le same

molecule can be a therapeutic agent or a marker. The therapeutic agent can be, for
example, a cytotoxin, a non-cytotoxic drug (e.g., an immunosuppressant), a

radioactive agent, another antibody, or an enzyme. Preferably, the partner molecule is
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|Qﬁﬁ§ﬁ§@k§ descrlbed in WO 2005/112919, the disclosure

which is incorporated herein by reference. The use

of pept i dyl Iandditiphér cdrinaiiénesthi antarady sad hepartppiemolecule, a

¢ qln e gafnensnplaﬁ stability to the partner molecule, reduce its in vivo toxicity, or
otherwise favorably affect its pharmacokinetics, bioavailability and/or
pharmacodynamics. It is generally preferred that the linker is cleaved, releasing the
partner molecule, once the conjugate is delivered to its site of action. Also preferably,
the linkers are traceless, such that once removed from the partner molecule (such as

during activation), no trace of the linker's presence remains.
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descri bed in US 2006/ 0004081; 2006/ 0024317,
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| iafiReRCtivREEN @ltb%@@geﬁév%ongy F%‘;}Ael@@elﬂlﬁéﬁs?trcé’alug%‘@? this
fe)%ﬂﬁ{e of tljlenhrﬁ(e{ Eéf%sath ”BErJv%'t aé@&tf@“ih@éx’ (ﬁf’ch@ége‘nﬂ a

ormul ati on both a quic reﬁ ase and a sl ow
rel ease conminaédition id themjcabeble peftide, halrpriney oddisalfide groups F,

| i nker which cl eave | ow 1Th f
pken e cleaves vt dlonli | The S0P R e
d%ﬁé gnaf: hﬁ)lé‘cﬁ}ecc{nﬁ@v &, %} J BishBN@Re Blay HREGUSse IfrkenproapyL' may

f ast to very slow. Thé Iinkers can also serve to
stm el descritied apapa;qaegronpd; auldoatayal et twel égxcta@i%al BBRPS.

e;;gzg qlg}g é)%gﬁée ueg %fét%lg SIIanscrqptrr%Ldl at tlhe nhmﬁ)lé]racgf s O\R)% %sgnt) and
the location of a particular group L', a chemical functionality of a group L' can bond
to a chemical functionality of the partner molecule, of F, H or J, as the case may be, or
of another linker group L' (if more than one L' is present). Examples of suitable
chemical functionalities for spacer groups L! include hydroxy, mercapto, carbonyl,

carboxy, amino, ketone, aldehyde, and mercapto groups.
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tissue or cell. This feature provides a significant
benefit since it prolongates the circulation

whadobokiofe of the partner nolecule. The |inkerP@l/E82008/078123
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se{ves to attenuate the 20 activity of the partner
nol ecul e so i
while in CFé%uék%?gnggﬂ%Hgﬁ&ﬁngé%ﬁg%éﬁ%%@%ﬁigﬁﬂa&%mnumdor

desdubattuel et substitoted @x ammlbmtu’s:d hyteodaoyior sub stiftted or
activation at the deS|r§g site of acti,on

t Wesuhpawier betsinaty! BNPu dAPRSEM pofliment Q‘&t"‘ﬁ}% Opry] grgups may
I t.0 i t

a%@ﬁfx{isesb%{#%& 1t elﬁlgnjq%a%tbﬁxeatt(%ﬁse a"glgéé)ylafg@ygielb& cdrﬁ'ﬂﬂ% aQfolydig/lene
hg@@@hn@mg?or di sul fide groups F, 25 H, or J
respectively, o or I|n r

optional ly %EWP C%HQ%Q?WEQH gﬂ% ﬁﬁﬁ%ﬁémﬁg?ggawﬂ 6-
a%réﬁgtoﬁexaﬁl‘bl Jo- }@%rc;)@'@e&iﬁ&% aoRly E’f@}ne-ﬁﬁ@ﬁﬂlef hiik®racids, 1,6-
group al’'so be descrlbeé as spacer groups and
cﬁcvtaaec:hobﬁ -dlgnst, 2tmn6@1hm,owaﬂemgm&%r§mlw§@ﬁéﬁ HY)-6n
the.val ue aof t.

gPRRSDARYE ﬁf;l %ﬁlalm@ﬁ)éﬁjlob caatlclg 3 nr%% “‘I‘lﬁgkér ? 5“8%]5 id0bhthalide, o-
O5S8sBtked piRhAlREI tEedarbsHiC bicvpadrhinyl @ferd ngtleiemclds, peptides and
bond 30 to a chemcal functionality of the partner
miheddigl e, of F, Hor J, as the case may be, or of

anot her [in lfﬁlr c%%ﬁ the(é(rf)lgfgtﬂlqs LJG]‘%BVBQ @pa{ﬂal ée?)aratlon between

present). Exanples of SU

f GNELdrgnas tht c&s nﬁz@;rbes padt the pgl'tm.tpﬁolhéule et tebdathey dntertyre (..,
nercapto car bony

aik S Qg:tr@p)@lﬁg@cts)_ ‘ggﬁ\gga%g}l E( BNA:; o dﬁlréygqrgups L!
P, WU 0061 9)71§gr8§uce-5ti tlohﬁliﬁﬁ‘&émﬁé&ﬁﬁs *élﬁd shammibatfuhdtondlity into

1
or unsug trtuted ﬁ substituted or unsubstituted
alcyhjpgse) b@emramedheoaddlmbmm amdédnq’i@n@hw affpets ghe serum half-life

S“biéiﬁ%%%%eﬁ%agﬁﬁégﬁ%é‘ga ?hhe er@' ; ﬁlﬂsre?e%em Lf‘sp%@eer

MR NcohjiRakks Z\chce@{aﬁg’@o@eﬁﬁﬁ halThie¥s m)’oeqir&mce@ rmptl(ﬁlally, one
a polyethyleng 5 glycol noiety. Exenp Iar% grou ps L'
10¢

i e nedejinkeys Lesahsi zgselfamgmlﬁ‘@vﬁeggg%ms dgscr hereinbelow.
mer capt ohexanol |
ot her am no sggscgg{‘%x% %g GRENAL &ec?gbrgloég Yol nes and 6.

2- R RaitHEND! groyisire prasae, t(hEy azm mﬁe hane ohmmepe,nt 5-
ani nopent anoi,c aci d, 6-am nohexanoi c

3-mal ei ni doBenydiBkeraneicty ShatpEQyides Sp%\tlai sepagatipdhegead’s H. or
pht gsailh desim 3’1}2 G 91%{%? 1b§Hyo W3 7. At d}qlmt%ﬁgl%rvﬁth ﬂ‘l@ %hﬁ‘ge(ﬁ

acr pept and CGne function of
g rlﬁht}tﬁﬁg by thiesantibodyr @vthel entgq@dy it rfere peithathe ohamwb@nlstrbz at F, H,
or J, as thg case nm artner nol ecu
r

|ét§tJ lPﬁgeqag}(yt INRATS IR Faéeg écaablh%y Qf; decrepss acggli:c)-:lgatlon prbpertles

eltS %Bﬁﬁgétgs Gl a?PlnM@r tiiht 6 RAMIUR BHEI Finiddifds the hidirolysis rate
groups L' 15 als can serve to introduce

addith amdlgaten| Acinl the caraof Lhd opHendllyas apelf snmelssve ggpuP- In

into general | the.a n
TN e R e
Pr ope (hdudstitdfedtba, aoBiitgaeterddlug, ortlhll‘stﬂbsghltﬂﬁhi@éruhlkyl any of
selection of spacer
which may be straight, branched, or cyclic. The substitutions can be, for example, a
lower (C;-Cs) alkyl, alkoxy, aklylthio, alkylamino, or dialkylamino. In certain
embodiments, L* comprises a non-cyclic moiety . In another embodiment, Lt

comprises a positively or negatively charged amino acid polymer, such as polylysine

or polyarginine. L* can comprise a polymer such as a polyethylene glycol moiety.
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groups, conjugates with a range of serumhal f-1ives
can be produced. Optionally, one or nore linkers L1

w@a0v9&987 sel f-i mol ati ve group, as descri bed PCT/US2008/078123
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her ei nbel ow. 20 The subscript mis an integer selected

f
SO 1 R o SR b i R
aa kmﬁllkﬁfold?mleeﬁmetyhat provi des spat i aI separation

between F, H, or the c nd. t.he

ant | body. "1 s Peferia cabogreptr raraary e ufEy gse! PEG)

b | fpqd t Ly s Q6L kbl th
ﬁg%lctz)f] gg\l;/%%ﬁe@ ?ﬁgﬁlﬁs@y%&be &E}V@éﬂ l %frad%o b Pr ef egfabley Iy, the

LBEGhilirtiase I 1i@repessednisnoid picteyatdy 3dldorpers guits, more preferably

0 L L0, BRSO R S ARty 4 e
hﬁﬁ‘i’ifsoh'_)*%a%/ doaki8t soMly bhee PHT HBR%E or ASmaynalbdeortas @n @flditional
, L4opt|onaly|saself|mmlat|ve@g[ou In _one

es:ﬂmdiutﬁeirm unsihstitutedrakdtoy heteroalkyd [ttisipseduldp Rgnbine PEG as part

0 qlljlb h@g%t;??%@&xﬁee@g“bgqrﬁyﬁ%‘? oﬁ{%'{ggn@[&?«u %&gﬁﬁéﬁ%ﬁ? the

hPEG’f RsikkMEducddiheQfegit@ ot &gty the nsdy @icgihduring the conjugation
branched, or cyclic. The substitutions can be, for

eszéﬂirmd@lg ta the gibedy-C1- C6) al kyl, al koxy, aklylthio,

al kyl am no, 1Qf s&gs@léiﬁ ?Wo@q thlaplscﬁlE ?és@nce%?tl@ G SFMVngE. Where
L4 Conprlses a non anot

e pRedit e Has aLlféastcwmfmicsleﬁalgr@qm ‘Wlth ehy ﬁmctlmmj; atdupddinding to a

charged am no aci, such as pol

ORBEg RNy e Bt 8 vsyny Rohd 5 e fpnotional

P 7 £
per BB B ol P et S e e

c gropps Béinchudle hestamnp) mf;rcapibmeabcmyl,)ﬁﬁﬁqﬂxlimmmé‘iﬂomn@dda/de

nol ecul e no ferred. e
caﬂépme%gwe%rwsy A bty Py Raf Rl R Y eltha5Eemaups
%' QGin‘nokﬂiliEﬁ)égg’c@in@@és\hﬁ%@ the addti&Oouul thddybBghtaining
Pre erably t he PEG wi || have 1-12 repeat units
moxtengionstte dysineregducs wispsminoiiglane, one éeﬁgw@%?%@ﬁvﬁé@ 6

I
aﬁgggﬁ%’t%%ﬁ}rl% ro%r %{8 yge ,Zfr(ggrl 1?5 I%El%ﬁ?sﬁ é{fejly %ﬁ)%g%g%{‘fr&ﬁ
S ok®lhtlo0bf gltﬂ@sﬁﬁ@ldﬁhheiny) obhydrbxyigyowdsge.g; drotaseninamnesidues),
addi tional  substituted qQr unsubstit ed. (Igﬁyl %r )
hetedererd ghgmical funcioprdities forayagBRE et FaF thosgfeactive
t Q\gt ﬁﬂ%}éﬂ% %I%u {'%Q{l}ﬁﬂgg B&ng‘@fa‘ﬁ{lmﬁfé' syl a@cﬁeh‘yﬁ@

e 10 PEG noi éty re uces the
dagﬁmmnefseag@lﬂﬁgatel, ami tenbixyhasoups cline chumbingfiontad a sulthydryl

con ga of th t he an hbod The

e gritedy g o Taldlpide 0% PRo’ FEVERER of L4 i
optl onal . WigESne BhESAHents A &ﬂl@pr?s%s' east two
functional groups, wth one functional_group binding
to a chemcal functionalityOng2s HROr J, as the
case may be, and the o ctio 15 group bi ndi ng
to the anti body. Exa ui t ald\e\ chem cal
functionalities of r oxy,
mer capt o, carbonyl, ' lo, t 6ne, al dehyde,

directly attached to the N-terminus of (AAN. R? is a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl.
Each R, R¥, R*, and R* is independently selected from H, substituted or
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and nercapto groups. As antibodies typically are
conjugated via sul fhydryl groups (e.g., from

W p@gioeiozed cystei ne residues, the addition of PCT/US2008/078123
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sul f hydryl -contai ning extensions to |ysine residues

V\ﬁﬁsgbétm)xt@&) M}‘lep | RE\BitutOd ort ﬁtﬁuﬁﬁﬁﬁt@& h&@ro@fkylj isabHtitele o0

groups (e.g., fromlysine residues),
ahghebstiteted I&Qtlt,ps‘&bit&ut@d or finswibrstitoted dater @ny 1Oﬁndgﬂuﬁétd§ied@f

s aribar P ePHLAE B PAEVES o Bofraly IR AR 1 06
ﬁfe?%@cﬂ? NPT RE At L,RoRY " A€ ayddpBebiE. em%me%mwdlrhents R?{

or €goi hg groups, exanpl es belnginalernrde 5 R3S

SHl dirhajic Gire feadble hpeiehstitwead lazvcmlkylé el warpphuemenihd .
Eebo gllnze %ﬁgg]gmqng‘a,ﬁvﬁg o alg(yﬁl@ ertex%j)l euééﬂgg@‘%d\q io ¢3 alkyl).

pfr?zfo%[er &fbodiMeso e P oRF et ah:é’ralll bnin issiRs eﬁb%ﬁlents tis 1
RR5° t NS R6 R25 R2o directly attached to the

Nandes 1silnus2. of (AA'),. R20 is a nmenber selected fromH,
substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, and acyl. 30 Each R25,
RRB&HtideRAkkeraf®d R26"' is independently selected fromH,

substituted or_-64 2009/ 0459 UsS2008/ 078123
u nsubst it ut &4 discrssed a@?}ﬁst}ﬁetﬂﬁP%%Z (5‘1“1%% §§§7§th‘{ ig can be
eg)?{sg‘?tl #)68 th é&%lta'l gcg'%rﬁ?au?% _upsupsti t WhedinAl Ypresents the

unsu heteroaryl and
s pbﬁiontcutr@dsmg theupeptilglt mouatye dnloet embg@dmene itheyF poriad cgmprises

ggpt@p o 9(“1 tp&rgi? %m | Eg]ger j_é mé%%afpgyl group, corresponding

hyds onhebiE of foBmSRNE) .embodi ments, R 20 is 5 H or al kyl
pre?&? %i ? unsubstltuted | ower aIkyI) In sone

errbodl ments, R25, R25' R26 an
independently H or aIkyI (pref

to C4 al kyl). Ins '
R26' are all H
1 or 2. 10 Peptlde L

peptidyl |inkers of the |nventio

are
abI , unsubstltuted C1
nbs 5, R26 and
ts and s is
sed above, the
c e be r.epresent ed

by the general formula: (L4)p F- (L)m rejn F .
represents ﬂ%ﬂnsﬁéb@hﬁﬁnbéﬁﬁ+pgpﬁﬁrnﬁguﬁéggpgiﬂxwe X* is an
%é’d anla&? ﬁle Tlmiesdﬁs& t1li90 of PRA 18 Q§pre§é'ht
d|t|ona atlv I'i nker L2 and

C aé]hes&yr{s zgsfeﬁ’umm(ﬂ@tﬁ\reHMn dﬁtAn grepﬂdserttsome mtrnpn@g)atleal@rmno acids,

formula (a):. O 11 X4~14 AAA' . L2-C. L1Y
and/or unrgatural a-amino ac1c5_ c is an integer from 1 and%O In some embodiments,

¢ is in the range of 2 to S or ¢ is 2 or 3.

In formula (a), AA' is linked, at its amino terminus, either directly to
L or, when L*is absent, directly to X*. In some embodiments, when Lis present, L
does not comprise a carboxylic acyl group directly attached to the N-terminus of
(AAY..

In another embodiment, the F portion comprises an amino group and
an optional spacer group L3 and L' is absent (i.e., m is 0), corresponding to a

conjugate of formula (b):
X4—‘<L4>——<AA1>—N —<L3>—D
p C H [¢) .
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c In this enbodinent, L1, L4, p, and in are as defined
above. X4 is an antibody and Dis a partner nol ecul e.

wab@osuestript o is 0 or 1 and L2, if present,PCT/US2008/078123
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represents a self-immolative |inker. AAl represents

one or nor ey é%§$%ﬂ%0dﬁﬂérﬂo)(‘a@ 48, AA2Q: @ﬁk‘fjf) Qfe A4MRARSH Move. The
a-amino acids; c is an intégér fromi and 20. In sone

e sdischiprent €,or 1cLi,sf pmsenhes a apmger gbulz ceroprising a priingryoror

3. In fornula (

t BHCANYATS ARG q{@rc)a&?qé@ﬂfwl gmpo%nd wﬁswﬁﬁanwge of L* forms an

absitbond’ 'vvrlﬁlcat ;!)e)ﬁdﬁﬁ} Hfbox | NtusBhaPpRAF bFPYrFhe M@d’kyl—éf L’

is present, does not” conprise a carboxylic acyl

gfaros adiamadd H)gnda&!ntfa@ helanarnine fapctienatignerp ¢ffD.25

(AA")c. In another enbodinent, the F portion conprises

afeldiinpdlgivedpniend an optional spacer group L3 and L

is absent (i.e., inis 0), corresponding to a

conj ugat e ofp Jefrimthdat{ ) link¥disledbificlon] ehdnhidal-mdetyivhith is

c -65 WD 2009/ 045957 PCT/ US2008/ 078123, In thjs

eptrsblerafsevalsatly Imkipgtogaihgr two spagrdl cﬁleglgc@ g@lﬁ'&]@? inta g normally

aDOUE: trlgg}%te ﬁgfé%ﬁlrel ﬁieaﬁng #nd op§a1ci|'s al:g’d cHefnildl gﬁﬂéﬂe’s flotn the

a“spacer group co or secondary am ne

Otripartagirholsyille by mebngmi%ﬂnzgmampclemmge eanﬂ Hellowing saidiengymatic

of L3 forms an f\m'de,bopd Whth a. nt ca k%‘;l)xtl%l 1 h

f GlaYaSE NN ERERNSOHeay ing rpRdne f : e mplecufefofelease the

aG}hf@?oleﬂF J)%éd"c}énﬁ@eﬂ %?&tle@mn%célﬁ&%'vﬂﬂ@dhe Qe iRFenton, the
iIve Linkers A self-immolative linker is a

bisélfmtiobiat spvenis cabalens!ydinkediat et CpfstS e@éﬁ@tﬂl@ peyftide moiety

covalently i t oget h S chem

oG Pl igRe! At R o6 Lo ¥R ESRRERS G f8 000t doe
r %cﬁ&? WH9sO8GivatizaRIndnSIBAS SthrBesTb €84l a0BVigY, k&8s for s@ﬁée and
the |o tripartate nol ecul e by neans of enzynmatic

ckevalendl; hrésﬁqgeftbﬂnbwmds Mty ARy herdreg mefedRipigya tripartate
ngl?ogéc% eev(\)/txj%ix Ys (%abqgs({nt?ﬁ}é frﬁﬁ?cﬂgélgal ye %&tﬁge{’ﬁ i ggé}ﬁ:e of the target

0] re ease sal space em Ca
MehBtnheg ut WhicAGCaizgtaadealiv ddrvible by rseeteﬂatget awzeyntel avithe bond

ggquign(?quzl-gh@%g tﬁég/cgh%g%%g%qct%e fégﬁ\)/tzg{eﬁt / %/{&l K eq%{’ch,release
@’ﬁfaenge %é ﬁlgleﬁg ﬁ?}% RO é;aﬂa{enﬁolgaﬁéns(ﬁ@ﬁ Ly ynfaie cledPage, in turn,

site whose derivatiZation
i il kacm\satqofharsalﬁmhmgatmglchauatuevof the spaseramotety @pbloélatmd

coent L TR oo AL e e T e
stahl®, RndePhpsiRe /iogt Qﬁ{ﬂe)ﬂmﬁﬁlcﬁﬂaﬁﬁadoﬁbg‘i&hﬂyﬁbﬁ%ﬁn See,

of the target enzynme, but which is enz&g&tl cally

clfearabipte, Bpristigh Megleflh@rnz%r@)a%l A&0 HgRd); Carl el al WO
81/01145 (1981); Toki et al., J. Org. Chem. 67, 1866-1872 (2002); Boyd et al., WO

2005/112919; and Boyd et al., WO 2007/038658, the disclosures of which are

incorporated herein by reference.

One particularly preferred self-immolative spacer may be represented

by the formula (c):
kl(i 0—$
I N~
g—N/ \_—:>—/
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covalently linking the spacer noiety and the peptide
noi ety to thereby effect rel ease 20 of the peptide

worRienysofTom t he tri partate nol ecul e. Such enzRCEUBI08/078123
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15

20

25

cleavage, in turn, wll activate the self-inmolating
charact er ofpy % heNERRCH ome%ﬁ{in@%zglr%rﬁuﬁﬁﬁy be substltuted with
spont aneous cl eavage of the bond co ently” I'inking

t bae smo&r“mtgreugs A K hgoup s suhsmetry ontthﬁ artheabbying that

ef Cctessé ydr %E%} c())t g(rtga% agtr u}%grtp 0 gﬁ;%% %&th@tgﬁ,fcm%ons that
Zﬂregyvah oﬁﬂ@rﬁ@%&cﬁ%@ 1])he @*éro%nﬁ& be 2V %t&%/ Qﬂaﬂi%@a halogen,
1); Toki et al. em 67, 1866-

( 2002y be Boydtietora groupWDch 2@ e&;yn hg@n@ikyé,@ugg,ygtr@thygroxy,

2007/ t he dis
| ALSRpaPEIa et T byt Rey ceteel) SRt o
pwﬂﬁ/ﬁf&l Q)f§@dsf1tdtéﬂmkﬁt kebSRace mk@vméumtme@nas@am( o

y the tormula (c): -N; 30 R24 -66 WD 2009/ 045957
IR SR § 2 R A} wnspbsiiguted aryheubstituted heteroaryl,
a&‘msnuggt?tﬂge\él he rr(?aiyl g&%tl&?ldzﬁége?& bg%aﬂ{;rl Vﬂr}%ﬁbsﬁﬂﬁ?‘&)ﬂetgfgﬁ}%loalkyl
ahelepéh, NO4, NR Ztrt%é,tNR%le:pjlé%;@s@@NR%Wbmomlhmd@R@ wherein R*!
attached to one of the four non-substituted %a

t Had R e indlgpendsntly Wéecﬂff%%orgt%%rpup gonsyag ok, g Hwted alkyl,
ma.}{s Sti el MG, esuﬂgtﬁmed ﬂ%rl %q@%sﬁgﬁéﬁ hetérle‘kyf@lesQﬁlted
ti-at om-group, het er oal kyl ; "am no,

n latyrl QOunshiysitwxd/aryh Iskatlyutech hétaahw I unswsﬁtlﬁg(h]mjeroﬁab lsubstituted

R B gl R R R e e e R
h%&ﬁd}ab&yalm notUisiRSh t Utiesr hewey Q@HkMCHg,SNH@UGH&t 8UCH;),,

aryl , Unsubstituted aryl, substituted heteroar}/

URSBOCE: andoaiethst oKy, / issmbisteenafdtl 1, 2, 3, or 4. In one preferred

het rgwy cl aal 5y| unsubstituted heterocycl oal kyl, 10
NR21R22 NR21COR22, OCONR21R22, OC(R21

an d Q:\’Z 1, Weeeiter Rygenatin BRfheatrectirdhpendbond iy connected to a

sel ected fromthe gr ou COI}§I sting of H, substituted

alcrspony! gipun dde ling ﬁg@ﬁ@l@é}lm i the S P g indicates

U k?f?et éx{n {e ‘ﬁgmcngltxaﬁft? ag%l ’boﬁ B B?fﬁe fﬁ/re%larbons that both form

unsubst stitut er oaryl, ”s
unisnisd ariddre dothﬁbﬂ[to’adjoly thSJc(bHﬁ Ot- lgrcmqb Preferably, the NR

15 el UL RIS RS, I L0l o o v

| '(tmﬂee 21,0 O- POU R ﬂ% a nhemt%%ele%& frg_;ﬁﬁe gMﬂ%ﬁs’tmg of H,

For "K;
[ r:',ubsgmuted)ﬁlk@], uﬁsubgt;tu&d a&ifyl,z]suba;trtm@d équrcgﬂ@]l,ra@d unsubstltuted

et 240X n_atom of the
g?f%‘fﬁﬁ %%W?Cg% ﬁlﬂe% ¢t gg‘%f’ " carbonyl
group. The Irh@ge érh@&llfﬂ%ﬁt NMR2Av i tpr@Nn@dsiat peptiad Bnitddef formula

aromati c rlng |nd|cates
(a) above, wherein F comprises the structure:

O
I

Ki
l O—C—
7\
%M?TTQJ
R24

where R*, AA! K, 1, and ¢ are as defined above.
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20 that the amne functionality may be bonded to any

of the five carbons that both form the ring and are
WORH098Hst i t ut ed by the -CH2- O group. PreferabdypS10ng078123

NR24 functionality of X is covalently bound to the

aromatic ri ﬂlgarﬁ') etr Qﬁle@ihﬁ%n@Qﬁé ﬁép‘ﬁﬂe li8k &0 Y&mulO(ah Bove

-CH2-O gro nber Sel ected fromthe group

comsmﬁmsagFQL5h+demMmﬁu@w&ed&aﬂkyﬂ unsubsti t ut ed

al kyl, substituted heteroal kyl, and unsubstltﬁgpd 25

heteroalkyl. In a specific embodi

hydrogen. In one enmbod{;ment, the i vent n pr§V|

peptide |inker of for (a) j
\\ 1. Cﬁb- 1ZZ\W;ere

conpri ses the struct/re:
R24, AAL i and c ar ¢/ as def| ned Fa@oRe R¥*%HOWO
2009/ 045 51% 8123 I n another enbodi nent,
t he peptEde ker|of formula (a) above conprises a
-F-(L"), ?, - that cRffpri ses the structure: O R24 R24
R24 Ki 11 N OCGNY R4 R4 R4 O 14AA)-N C R24
WogER Wikt RZRAN ! BA andc ate asdiRfinéd Moreas defi ned
above. 5 In some enbodi nents, a sel f-immol ative spacer
5 L' or L2 i nblsrtessembgdimess,aReif-impralatiyaspapmile o6 e Hcludes
R17, R18, and R19 is independently selected fromH,
substituted or unsubstitfited alkyl, substituted or
unsubsti tut ed heteroal ky, nd/%uhgtltuted or
unsubstituted aryl, andSw i $ an ilnteger fromO to 4.
In sonme enbodi nents, R17 and R18nlo are independently
H or al kyl (preferably, u i d C1-C4 al kyl).
Preferably, R1l7 and R18 |are 1-4¢al kyl, such as
methyl or ethyl. In sonelgnbodi ments, wis 0. It has
been found experinmentally . this particul ar
sel f-imml ative spacer c&% L;es relatively quickly.

In sone err’5)7od|§nents,19 or L2 includes
where each R nd R’ is independently selected from H, substituted or

unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted aryl, and w is an integer from 0 to 4. In some embodiments, R and R"®
10  are independently H or alkyl (preferably, unsubstituted Ci-C4 alkyl). Preferably, RY
and R'® are C1-4 alkyl, such as methyl or ethyl. In some embodiments, w is 0. It has
been found experimentally that this particular self-immolative spacer cyclizes
relatively quickly.

. 2.
In some embodiments, L! or L? includes

;>A Ay
Py

N4

(Rw )W

where R', R'®, R, R?*, and K are as defined above.

15
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Ka ORL7 R18 ( w (R19) 15 re R17, R18, R19, R24,
and K are as defi ned above. whe -68 WD 2009/ 045957

wWEQLER08/ 078123 Spacer G oups The spacer grOUpPS1088/078123

10

15

20

25

is characterized in that it conprises a primary or

S [ m ne or a carboxyl functional group, and
SSERT e oroup

am ne of the L3 group forns an am de bond

with a pend f ' ' .
i bony 5 B pSEFIREND AR ERR R Lol Bimar o
apdcogddry agiiieostal cagioxypfupttidal Rupamdusthestak entied fitho group

the group .consisting of substituted. or unsubstituted
afqegs angppds bandreth e PendgksasRAY néaoq?égg}u@ﬁfhﬁ)r, 1S carboxyl

SYPET fol ML 85 aRideURBH RN 4 HrRdnnhe ARIASHA LHBDIT. L* can be
elg (11 d

unsubstt ut eteroaryl, or substituted or
usdedist fromtteegloep eomistme odkiystitut¢horamspbstitwed aiyl, substituted or

nbodi t, L3 [ ti \Yo)
DREREH B heteial v rear ShRnsyied e BB o an
afﬁﬂu‘b@tﬁu&ﬁ%@fér&&yli BRI 8t 10e@ WP und¥BRtituted HetcREeyc RAAFR! BiSa

of structures t haf3 can serve as an -L3-NH4 spacer
i pfferde anitwdirogrtold ergnprises acametie grNG MOdRIRrgirais) L7

NH Z. ~-NH '~ -NNOH O H HN ~ . XZ ' N 0415,
Wk B eoie A s m Pl Biaip ot ol oy o ibine
WBRIgpl BRSF duSicrd¥BRkRhn s&ok eched *INIMgdceStiiadd thetfeltbwing

unsubstituted al kyl, substituted or unsubstituted
hetrextegas-kyl , and acyl .

HN?LL" HN?&

39 -%~N© e “ N “
o

“N
H

O

HN/§

]
\ 3 \
}é Z L
(@]

where Z is a member selected from O, S and NR? , and where R? is a member
selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, and acyl.

Upon cleavage of the linker of the invention containing L the L’
moiety remains attached to the drug, D. Accordingly, the L? moiety is chosen such
that its attachment to D does not significantly alter the activity of D. In another
embodiment, a portion of the drug D itself functions as the L% spacer. For example, in
one embodiment, the drug, D, is a duocarmycin derivative in which a portion of the
drug functions as the L? spacer. Non-limiting examples of such embodiments include

those in which NH,-(L*)-D has a structure selected from the group consisting of
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Upon cl eavage of the |inker of the invention
containing L3, the L3 noiety remains attached to the

wa@lewg/ 04957 Accordi ngly, the L3 noiety i s chosenPGUUR002078123

10

15

that its attachnment to D does not significantly alter
the activity of D. In another enbodlnent a portion of NH;

t he drug Ditself functids as the
exan M?(none enbo

dueds '

f unct

suid@

has a strg ¢ selected fromthe group gonsisting of :
25 -69 WD 2009/ 045957 PCT/ US2008/ 078123 NHZ NHZ
co2Me CO2Me CI HNCI O HN NH HO '

Z C02Me G ~ z N odHO N O Z Mg 2 Cl 1 C O
H 1INHON/ O \ /9 0z 0% ¢ RH2 H N HO
N/ O C N

O V4

HO

and o z
where Z i1s O, S or NR23, where R? is H, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, or acyl; and the NH, group on each structure

reacts with (AA ") to form ~(AA").-NH-.

Peptide Sequence (AAI)g

The group AA! represents a single amino acid or a plurality of amino
acids that are joined together by amide bonds. The amino acids may be natural amino
acids and/or unnatural a-amino acids. They may be in the L or the D configuration.

In one embodiment, at least three different amino acids are used. In another
embodiment, only two amino acids are used.

The term “amino acid” refers to naturally occurring and synthetic
amino acids, as well as amino acid analogs and amino acid mimetics that function in a
manner similar to the naturally occurring amino acids. Naturally occurring amino
acids are those encoded by the genetic code, as well as those amino acids that are later
modified, e.g., hydroxyproline, y-carboxyglutamate, citrulline, and O-phosphoserine.

Amino acid analogs refers to compounds that have the same basic chemical structure
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and o~ z 5 where Zis 0, S or NR23, where R23 is H,
substituted or unsubstituted al kyl, substituted or

wap®ebs9st ut ed heteroal kyl, or acyl; and the Ne2r/ysm0$078123

10

15

20

25

30

on each structure reacts with (AA)c to form

- (O G ocmPrﬁR% ?ﬂ?nosa%gij €pe §n Madbon Tﬁh@ 195&1'149 tc?*é\iiydro gen, a

represent$ a single amnd atid or a plurality of anino
I oarb@xﬂ grddpaan anioj wourednd ayBidieup, b)g Aipeetien derleuting,
aci be nat.ur al s .and
R R mﬁb@ﬂq {liRpiy ' Sereloft pyvemedifica R
Cgfbfubg s %‘t AR RucihB) AR BIRPHPITRB back®onéL Bt refalll ©€ same basic

ffere am no acids are used. In anot her
enitrﬁmuinatietms:tumrﬂsya nahealdyrperorming asing reidy $ing. antine agid that may be

syWngﬁélcglgr g,ﬁltﬁlgﬁg% (%112% ig%laﬁ{%ée(%{l]r 0?? 196 ﬁﬂqs involved in the

anhREsn afgkeA T 1he 1i6d. %ﬂﬂﬂﬁci&ﬁnﬁﬁﬂ:@ réﬂdﬁ(tb Ich?eﬁnﬂcll @mpounds
manner simlar to the naturally occurring am no acids.

Néftatihailel aystm@m thiehig daffiereres froge theszearial eheguenl shipgiie Pty amino

t he a5 ES c%oﬁé) % m%ﬁrxe\f\@lﬁlﬂa@ﬁ 51?&3&11?%%13& bihd LA The term
af'e 1 At ey , e.qg., hydroxyprollIne,

y“@rﬁfahﬁﬂwﬂnﬂ@ aﬂ&f &, inhl¢diolrepresenathd “O” pleosphasenl foem of the

Am no acid anal ogs refers to, co s that_. hav
&ﬁ%ﬁb RS ReRTERE AT R e IR o oY ndeiSiood that
JH’%@ 008448 R0 a 1ﬂclﬂ q{oﬁio'lé’gu9§ SEHhE B r AR acids, and
aC| e., an a car i's bound to a hydrogen, a

c ayribotichlly nm)d[ﬁedafnrrmrmﬁtbe gattomp amaochcads. Féﬂgsr syu@eﬁ@alb/ modified

noserin nor | euci. n

n§ RO HE: LY PSP Fhicu RS EH AT BgU R ghins shortened or
MRGiofegl Ky uf fPHRScakBorthtom 8 AkdifdIediAEdo dﬁ@dﬂtioﬁﬁlly substituted

pep# de back ones, but retain the same basic

c herhgmlps,ﬂnd@mm @Clé%CCHnME?@I halpgcgna&@cgywpsngreaqwmﬁ halogenated
fuﬁ]a?rpl mgﬂ}? gn atlpa%}leci]%ya l?rﬁ(er 8??0%1%&5&?(%{ t%ée ﬁl&h@fqné the

I'S a precursor
i ﬁﬁﬁ’ﬂld/ﬁdd [sﬁn‘tﬁtﬁforxfl@f ARt hdihoekidiidachain™t Waereitikecarbokylinacid

d t f h
A SRS €1 PRACIG S AFT GPGREY PH ARG CANGRatD. THS: for
CREMhER! abhibd WHe ofin A1 @?{y 648Dl LUHEAT ONS i

to a natural currlng am no acid.
The term 10 Tha Ipeﬂﬂdfrﬁtlu@ma (v@A iscdingt®nalhy tweadeddifigation residue

t th t
el BB Be AP HeB i o adi e esePpb deist Fletheg by
| n[gfxﬁ@ﬁodaed%éwﬁﬁiets ned {J@Al)eﬁx@feﬂamy\wewaea%mmed

udes honol ogues of the natural am no aci ds, and
s;patabet%dl clahvage mdinfenesdmt mafrbcfdforltq{entﬁ@ﬁ‘u#l@l biglagigal system. For

gfeléalﬁglte F ﬁ{)% xaégg%d[ %) Sbug got 15156?%11%&? te)% 9 gelh %,Li)tegtlde is

shabicanes 1§éleéw@d|b§rhq5r5@5]§dhﬁ)in pthe @x irid2 1O RE b@&n@bm protease
am no acids conprising optionally substituted, ary

g rrdawd bamaré?mdmmgeﬁ@lla or & BIATiaSHgiaR RgEAsH élé?hg}h%idb%pepﬂde is
at %1?% t ac&?ul?@ﬁ NRLS c%nJ ?Et@/ haf d%§1éh?1e P HRSmal¥268n by a cell,

ker or onj ugate O I nventi on,
t RBe sequence (AAY), preferably is selected for cleavage by an endosomal or lysosomal

protease. The number of amino acids within the peptide can range from 1 to 20; but
more preferably there will be 1-8 amino acids, 1-6 amino acids or 1, 2, 3 or 4 amino
acids comprising (AA").. Peptide sequences that are susceptible to cleavage by

specific enzymes or classes of enzymes are well known in the art.
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amno acid is in the formof an "am no acid side
chain", where the carboxylic acid group of the am no

wa@eiod/oksas7 been replaced with a keto (C(O) gr oR@I/UTINNS(78123

10

16

20

25

30

for 20 exanple, an alanine side chain is

-C( O - CH( N"@efegiﬁ% a@w )SQnfe@d dd anfile aaagéq@aceSﬁgw@mg@

(AA"), is functio the amdification resid
Srengér&tlmerqoemi Xthétk emle@vagt:)sn@ rbyéhﬁpprmeaﬁd Manyfprefgpsgeleavage

aC| dérﬁ%m n%ﬁo gt}@e&b eyegsgfﬂé g]ine& g'eleg‘nee‘z)ﬁrr7g§54(l990)

C@haﬁ )!zzcﬁdm}heﬂ%%lbzmaﬂsmmp SefilaR e} HIC Mei/D En@fmol 244: 175
interest in a biological system For 25 exanp

|
cdrwapaﬂlembeanameEnmt 613 Ga0an R ctonclon ity Sapymol.

o 68 SR B SR 11 bR, FUBREL T2 QDR P PUSGeL  pach

PERLSRT€48F 61 £AS9S, Plardieady indyinfid Bidtdn Precarsor in
tunor - associ at ed protease, such that the peptide

c Peuslepmentt Agioel 3nd zékZhsame#éPI%é?ﬁ ey dYaders gt/ B é90 %198 (1994).

d df I
Can ). pr of 5 BSERE Uy Yie PRt au b e Rl R¥ASsen

ernsiesdsmits ailityyts bs ealeBby ﬁ)l}(s'bﬁmszé professes) moh-dimithg examples of

am no acids within th e a f.rom

g lhepit ) ErBrl et SperaBgBB, s aitgatinee
%@W 9% %ﬁedéf)ﬂ%fn leagfed %y QhthfpAITBNA virAL ds

risi n eptide” sequences that are
Suscept i bl el anctheraudbgdinmnt, thpperitide seagrgmesA ‘O¢is chosen based

2SR OA057 Py FeRsDDG Bt s3eet Bl S rottie found

Cofkak Aty AThdPiciflybrIRANERES, dxatipBR\AGRidhdaaclgas thirae
that is a cleavage site by the protease,

i/ggi;gigg&c?aa@@@?ma@%m slapileat cabogeeni Jrseyencn EAA ). is
247 954
(e o R1ceaye SRIAEBPLinl o; PAEREC 23" 1 00ay.
Sei dah et alSuithtt out bozYimiting, Eﬁa&nplﬂﬂ of {reptid® Stjupnces suitable for
o Yeinsapt Tesipian s ST kP EEEYs, Bhe s,
1
Enzg Lfs“%ﬁg%g&s 6%%”(61&3%%)&&9&?@1}} ; UEEtfel’ihceleﬁr}la%r%e RS t@syl -Arg,

Pr Bhee N nRre Aug, Sthie-Rhe-LyDeDelhepPrenk ys, Sdy-Rbe-Land eu- Ala Leu, Ile-

A o

SegIghnas 1@6‘*4? ’anﬁs(}l‘?ml%irbul@lyt(gﬁqj TONO14) abil A4, M e eu-Gly-
be cl eaved by a | ysosonmal proteases, non-limting

exhﬁqz)[stQ dP N@h#3h LewdisucdacmdiesdiausVa, Peefered peptides

Pr f epti de sequence (AAl), is
caﬁ%‘ﬂblfﬂéceé?reb Eiab“]é%él?ég@legysgy cathepsin Bin vitro. In
anot her enbqgiA®Aés enithrlien! thd ansoasd Rﬁal(e&ﬁle) closekisto the drug
chosen based on its ability to be cl eaved

t unwietyds sdedter %@imﬁh@gr@a@ 6Onigiing oAk, 6%t%%’sé“f Gy &ln. Clu,
1 |
EGIXTJ]I[ 2od %% L% MthyP }oh Qe Wrﬁgl: bYTH o']l‘ gaﬁmr éﬁ ?Eéé e(§1_(l)_tc}}1§)r

exa ude opept |
arﬁﬂ_ﬁﬁ@ﬂrﬂent,l the Qltnhﬁj’aoﬁhb@dbdirﬁretcﬁosetthe tisediug nogety A8electes from

? ?tf)%,grggg _cfor?sristisnzlo?fchﬁia\,/gsg,l Aes%\,/ é)l}/l (Lﬂ’uo @lyrlﬁls eLglg Met, Phe, Pro,
Ser, Thr, Trp, Tyr, and Val.
One of skill in the art can readily evaluate an array of peptide
sequences to determine their utility in the present invention without resort to undue

experimentation.See, for example, Zimmerman, M., et al., (1977) Analytical
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Sui table, but non-limting, exanples of peptide
sequences suitable for wuse in the conjugates of the

WO pwentioeh i nclude Val-CGt, Gt-Ct, Val-Lys, RiBUE2088/078123
20 Lys-Lys, Ala-Lys, Phe-Ct, Leu-Gt, Ile-Gt, Trp,

\ ) ' Phe osyl - . ' _
%Eeqcég’gl?@z?A fgh %—Q%B[Be'i %ydsl ﬁré-;lg 3) éﬁdé?gﬂy sc, %L%Xf%ég@igﬁfmmy
| L erterADE-66RT2; Mal R&oaT\al er A, 6HI9@ U CAbraistre and BeQogl D149-55.
NO 40), (3-Al a- Leu-%l a- lL.eu .(SE%/ I D I\ag 41) . atnd
d y- Phe- LeuAGORYEREQ! tpINERUODInayQpuoay cPpigin 1. qgryere
L ) mhSEY At le¥ Snpi8Ua Yéptidyl linker
P o pn e B e e S nbie e pidy

5 Valaybgsised to canngch re drnptotherdigend arde seepmbpeptidyl linkenmen attach

the.cl osest to the dr ety i.s lected.from.the. ..
of g eBK et Pesromlpy, Oerusenlly adfy poraldketsdfiyhdiinking
Chithlytica ¥gentd Biondesbuldsy@rgelBE agdthe andtiGtect@6E labERIto the
Trp,” Tyr, and Val. In yet another enbodi nent, the
amtiwdggagnérooatdek.-t he cl osest to the drug noiety is
sel ected from 30 the group consisting of: Ala, Asn,
Aslydraye Litkens (M u, Gy, Ile, Leu, Met, Phe, Pro,
Ser, Thr, Trp, Tyr, and Val. One of skill in the art

10 can readi | y exadthatembatingnt,alle odnjped oftthe irlseqtienaesprises a
determine their_ utility in the present jnvention
whyfragine sekapmolayve Hak@. Waspiy theeei a%%t%ha}s thg grugiye:
exanpl e, Zi nmrer man, 4_et, al., (1877) Analytical -72
o 5005] 045085 Par) Ussbosr BokTa L a S ry
4 &N&f@?éiﬁﬁ, 1LeE! pOn, ad x& hresas (L89S aHBv O F D& Eb@NEirther herein,
Medi cl na Cnempstry Letters 9:1667-72; and Rano,
Tadd H iet liaker, cofri®8it) tBheimicgurey and Bi ol ogy 4: 149-55. A
conjugate of this invention rraézppti onal |y contain two
or nore linkers. These I|inke r)my be the sane or
different. For exanple, a peptidyl ,Linker 5 may_be
used to connéct theodr ug to the IiYandrah®R*a se&aond

peptidyl |i Q a. di agpost i gent §p th
conpl ex. O her s £37 addit ogdl N AKEr § MUW?E
linking anafy?isal' § , bi onol eclil es, tlargetin
agents, and detecRabl el s to they antibody-par®ner

15 conpl ex. Hydrazine Linkérs (H) 10 In another
eRfRelilB s antifleg&dRjigat ©; af istthe, sy entt R iconphnitees a
hydr azi ne sel f-1mmol ative |inker, wherein the
c onengpicatinseleqebirety the eipug cosastnemf plupitityiad gkyl,

' ; i i i ' VYRd 11
A DRy, b B P IR S M AOR R
C eithéri sshang (L hethstbond bemeen GeR24)08 dR2Me BRREbRRANR2Me adjacent
20  nitrogen) or:

R24 R24

S

wherein ns is 0 or 1, with the proviso that when n3 is 0, n; is not 0; and ng is 1, 2, or 3.
In one embodiment, the substitution on the phenyl ring is a para
substitution. In preferred embodiments, n; is 2, 3, or 4 or n; is 3. In preferred

25  embodiments, n, is 1. In preferred embodiments, I is a bond (i.e., the bond between
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ONN n n2 R24 24 15 wherein nl is an integer from1l
- 10; n2is 0, 1, or 2; each R24 is a nenber

w0 pabeperdent |y sel ected fromthe group consi stP@myUsi0$A)78123

10

15

20

25

substituted al kyl, unsubstituted al kyl, substituted
a ']
"B SR b AIRRHITE A NR0RIA Ko, the hasin
t hﬁkdmaldkdmrfematé hbebardj ag €mmoR0valinken gpor) cleavag®iar example,

R24 | 6 Rea wh
oPEEH iSO T e%@eﬁgsrpﬁlﬁnt@wétﬂ@eqalﬁa" Hy Ct‘%f"f“e‘wo >
pﬁxgﬁ{bet?éd sellf%n%?atméﬁ%gén cleB@gs! U%?étbﬂ{ek @¢peoi, HH6rms a 5-

ring I's a para stitution referred
eniandxeredrsblf,lmntolatweztnk@,, Hoﬁorms or- megefgselﬁ imrpelatie linkgr, or H

25T 0 T i oS MBS BE Py

P@éﬁ@@&@éé 0TRI2% oft dMvass Ramfebibd b ehdraaddraneriag trinaé upon

acent nitrogen). In one aspect, the hydrazine
| p kenge. Mhus dapdnsing wpos-therteslcdeayagy dQSﬁ%laatapp@pﬂate size ring
ke n_cl gava f le, when n3 is 0 and
n n? ﬁﬁmg$ﬁp%h%?%m' a%]§%$%% e hydrazine |inker, H
can formt V\&An5thef’fﬁj?dleilﬁd staitire] Hyiok alid foemblianker s upon
cl eavage. In yet other aspects, Hfornms a 5,5 nenbered
sel f immol atiy@alinker, Hf
Eg

i mol ative |inker Oor fofnms a 5-ne ered
i mol ative |inker [
li nker, uponhb
affected by“the size of the\ring for

cl eavage. [thus, depending upon the rat ££4cleavage
desireds a appropriate size ring to be‘formed upon
cl eavage-tan be sel ected. 10 Another hydrazi ne
structupe, HR¥as the formula: R24 O O1 NN Ngq
R24 R2

where q is 0, 1,2, 3, 4, 5, or 6; and each R** is a member independently selected from
the group consisting of H, substituted alkyl, unsubstituted alkyl, substituted
heteroalkyl, and unsubstituted heteroalkyl. This hydrazine structure can also form
five-, six-, or seven-membered rings and additional components can be added to form
multiple rings.

The preparation, cleavage chemistry and cyclization kinetics of the
various hydrazine linkers is disclosed in WO 2005/112919, the disclosure of which is

incorporated herein by reference.

Disulfide Linkers (J)

In yet another embodiment, the linker comprises an enzymatically
cleavable disulfide group. In one embodiment, the invention provides a cytotoxic

antibody-partner compound having a structure according to Formula (d):

X4—{-—€L4)p I J

wherein D, L', L*, p, m, and X* are as defined above and described further herein, and

J is a disulfide linker comprising a group having the structure:
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where q is 0, 1,2, 3, 4, 5, or 6; and each R24 is a
menber i ndependently selected from the group

we@ongisvsng of H, substituted al kyl, unsubsti t RCEUS2008/078123

10

15

20

25

al kyl, substituted heteroal kyl, and unsubstituted
het er oal kyl . Thi s hydrazine stru can also form 15
five-, six-, or seven- nen@prgd rings and additiona

conmponents can be added orn1 iple rings. The
preparation, cleavage % yclization
ki netics of the wvarious hyd azi rnkers is

di scl osed in WD 2005/112919, the d|SEIosure of which
is incorporated herein by reference. 20 Disulfide

LiyhkRESedc R 13 ayrﬁ&mgé}Qﬁ&%én@mS’ déleeBd frobhie btotisebnsisting of H,
conprises an enzgnatlca IK cl eavabl e di sul fide grou
e

| substisnteshailodi wisnbstitetad alky snbstisriedheseroalksl, and ynswybeitried

BB, sERL DDA AR RIS, LGRSl g o
Léubsﬂtutéﬂ alﬁﬂduﬁéﬁbﬁft@tedalkgigfsum(thtabb@taroakkgﬂ u‘iﬁﬁlbsuﬂnaﬂ
further herein, and. J is a djsulfide |

C bﬁtpfqagth@u‘gst@mt@@, Bryhamﬁ%tlpﬁ%i avlh éléltsm;uée({] he;q;ogz@l unsubstituted
\Aﬁgt%(()%?ﬁgs%%ﬁcf%g %9&%1%%%%12%nsn\.§§§ter%e e@roé}%loﬁl gl , halogen,

| ntl sel e
N NRé‘Rj? omfle@iﬂé% g@@ﬁgR&R%OC&RFdsandtmédvm«y R and R%

unsub tit stituted heter
_uﬁ%el}B gheb g sckEve g \%& EIOUPLORSIRINE0 i8Ik, unsubsti-
Is %@cp Qlﬁgle &iH sﬁtu%&i I?e%r@ﬁk% I RubRAuRH RGNS stibitGte@firyd,

stituted al kyl, unsubstituted al kyl, substi t ut ed
hehsrbetiutedlarylunatistddthetesohrylh snaibsitiies hetesossw subgtiaged

0 kst PR RRE A ioS - Blfen nSHR i At E D8R BOR ¥ 0.1, 2,3, or 4;

h%h@a%mn%kam 1upsulassidrg ed heter ocycl oal kyl
hal ogen, R21R22, NR21COR22

OCOR?
and OR21 whéﬂhé RFpIRZIE ringcpf RABsul figes hnhareﬂ‘a@rb&éﬁ'ﬁtvuted With'one or
| t( h b4l f
SFAGF-RALERTA TR QR AR S O Bl s

h%@/&ﬂb@&h K&lbrwmmatdaﬁéd toltne df ﬁ&:tfemomirkwbstlmtekisiaﬂtous dnit are part of
unsubstituted aryl, ut ed he eroar

e FEHER e Py ek B Scimielt s such 86 & Ralben, or may be
QLIS Gh gﬂldﬁy %uc"ﬁrbg aﬂﬁf %?e"rééll%ll ezgmlﬁgtxﬁfrg k8], kikbxy, i

is an integer of 0, IS an’i nt eger
othalalky], aBd c@anod Exémplery 1§ suﬂ'ﬂmeueatson&tpendqntlmgn@ﬁdqa but are not

OS5 o BETCED SRS LSS WD e

arn‘i’éfﬁ}‘l! Fof 0D, tiBah ifteRr 3€OS1,2, 3, or 4. In a specific embodiment, i is 0.
In a preferred embodiment, the linker comprises an enzymatically

cleavable disulfide group of the following formula:

el
P R24 R24
Ki

wherein L4, X4, p, and R** are as described above, and dis 0,1,2,3,4,5,0r6. Ina
particular embodiment, d is 1 or 2.

A more specific disulfide linker is shown in the formula below:
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hydr ogen ot herw se attached to one of the four
non-substituted carbons that are part of the ring

W@ R0090¥395E. The "K' group may be a single at onPCHUSINOEE78123

10

15

20

a hal ogen, or nay be a multi-atom group, such as
al kyl, heteroal kyl, am no, nitro, Tjgifxy, al koxy,
s

hal oal kyl , and cyano. Exenplary, K supstituents
i ndependent |y include, but arégﬁa I¥mted to, F
a, Br, I, NO2, OCH3, N ) & NHCOCF3 and

[ f 0, 1, 2, 3, or 4.
a preferred

methyl. For "K;", i is
In a specific enbodi .
anl nzymatical ly
| owi ng formula: /

enbodi mrent, the |inke
cl eavabl e di sul fide group of the

4 W -{-L4 dS', PW W Ki 25 wheKein L4, X4, p, and
R24 are as descri bed above, and d is 0, 1, 2, 3, 4, 5
or 6. In a ppaA¢hbleyul &1 enbad eeeh isdlis 1 or 2. A nore
specific disulfide |inker is shown, i he rnul a

bel ow. - 75%‘@0@@%@@5@3’?€rp€ﬁ%§2@6g? %W@il clog R AN
e S~s 4d K Preferably, dis 1 or 2 d each Kis H
Anot her disulfide linker is sh&n i t formul a
below. R24 R24 R24 R24 0 nsg
Preferably, d is 1 or 2 and B .
enbodi ments, the di sulg#¢@é areoxthdOto the anmine. In

anot her specific enpodj nt,§ is (.
Thodi s c_
enbodi nents, R24 is ep &£ZX

Ki

Preferably, d is 1 or 2 and each K is H.
In various embodiments, the disulfides are ortho to the amine. In
another specific embodiment, a is 0. In preferred embodiments, R* is independently

selected from H and CHs.

The preparation and chemistry of disulfide linkers such as those
described above is disclosed in WO 2005/112919, the disclosure of which is
incorporated herein by reference.

For further discussion of types of cytotoxins, linkers and other methods
for conjugating therapeutic agents to antibodies, see also US 7,087,600; US
6,989,452; US 7,129,261; US 2006/0004081; US 2006/0247295; WO 02/096910;
WO 2007/051081; WO 2005/112919; WO 2007/059404; WO 2008/083312; PCT
application no. PCT/US2008/054362; Saito et al. (2003) Adv. Drug Deliv. Rev.
55:199-215; Trail et al. (2003) Cancer Immunol. Immunother. 52:328-337; Payne.
(2003) Cancer Cell 3:207-212; Allen (2002) Nat. Rev. Cancer 2:750-763; Pastan and
Kreitman (2002) Curr. Opin. Investig. Drugs 3:1089-1091; Senter and Springer
(2001) Adv. Drug Deliv. Rev. 53:247-264, each of which is hereby incorporated by

reference in its entirety.
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sel ected fromH and CH3. The preparation and chem stry
of disulfide linkers such as those 10 described above

wo g00dios9bDsed in WO 2005/ 112919, the di scl osureCDiS2008/078123

10

15

20

25

30

which is incorporated herein by reference. For

fﬁrtE§rm9%§pH%ahﬁgk££k§ypes of cytotoxins, l|inkers and
ugating therapeutic agents to

anti bodi es, . see al s 7,087, 600; 6,.989,.452: LI

7,129, 261; Ué’@c?é%?“gdg%%i‘?& (e 8%%35‘&??3‘?%“@\% confugated to

ggggf%ﬁ:? Hlech, Wn2RQ HyRhd A8 14 drgg(ag.@@ﬂ 13293 &uph¥essant) or a

007/059404; WO 2008/083312; P application no. ‘
PEHiausd0081dsBhEatesata Pserelered to 29 GEyMPRIOXINY- [ cytotoxin or

Del.iv..Rev, . 55:199-215: _Traj (200 er

| fekRieste agFWr}ﬂﬁgfl?ﬁsearn.y a%%‘?té}iag ?%Q}F}S ay he (g'%(’ 3%‘6* g?a%én cer

Cel | 3:207- Biaipleh bepur(n2PMd)echiat of e presiariaemtion include taxol,
2: 750-763; Pastan_and Kreitman (2002) Curr. Opin, )

| pitechalagin Br giggicadin g gthidigm braides prgiee, SpicigHp cogoside,
(?e%gé si@qVincB{tﬂg %Uaﬁlﬁrbe'?@eflchi?%, déore8idin, ERGBr®ciliBliroxy
i S reby 1 ncorpborated by reference in its entirety.

- ZGhABIN206%, B et RETMUE20081) A8dREnycBy Dot -drhyisotasfosterone,
Partner Myl ecules In one a gect, t he rgient invention(1

£ BlhcpaBdCS. RICABB ISRt e Giie: BrOPEIBIGT R puromytin ah
MG & hoRtdfdls @erfofC HxAmPIs df partit Yigb1él @ alsodAclude, for

i mrunosuppressant) or a radloFOX|n. Such conj ugat es
apxeanaplsantiefeeabobts {og.amethotrmxatetomierrsptopyingy bchioghanie,

el e s Rear e MR hagplith @ dnesplorethamine
P{ibdHarchiRABEME feffhalaf ecpmas@t (BSMI S domidiik Y(AENU),
taxol, cytochalasin B, gramcidin D, _ethidium

bevsivpiwsphareide. dasulfan BpbiSH, d@g@p@@ﬁ]@é’gol, s@réht.gwgq:iaerpitomycin
aSasp BB e RS ) R KAL) and

Mdbgorabicing itibivitich (cagry drctinomgtin rifonyeily adinomycin), bleomycin,
1- dehydr ot est ost erone, 1o gl ucqQcorti.cojds, grocaLne. . d
t StthseRY ¢, and jagBramyran Ui%ﬁmﬁ PBI-MILRHIG agERt % Hngyigine an

ﬁgﬁlb%ﬁggr IWE@!pﬁ)&%rréJ@[a les EP{RARREGR0IREUIBAIEINGR be conjugated

ecu al so i nclude, r exanple, antinmetabolites
( &0 gn antibetip of thexateafios invhudeapticdpamicies, nBytansioguand aveistatins,
cyt%rabine, %—fl orouracil decarbazine), alkylating
agBh el vEs e1slthi or et hami ne,  t hi oepa chl or anbuci |

nel phal an, easBped &g BIMartaditnblosns kicn@alo@EMY deriatives of
cycl ophospham de, busul fan, tubul ysi

n . .
diCsi-dp@nendrihe strycterale prleederdanmydns. dagspita its gotent and broad

i spl atin,.ant | | O i ci
CbEBIE B SR BRD St RSB R ataed
( @eth in SRskinamt ahitald, @raTRSting Aehichdoyaiatgs obledryicenwith a

m t hramycin, and anthranycin (AMC)), and anti-mtotic
adetiergherapestic igdeeri sti ne and vinbl astine). O her

preferred e)i\;lim a%%lo%tlesoﬁfdtd%?irvaﬁ%s%‘? dcesodhald th@BuR8rmycins are

conj ugat ed .
known in the art. The research into the structure, synthesis and properties of many of

the compounds has been reviewed. See, for example, Boger et al., Angew. Chem. Int.
Ed. Engl. 35: 1438 (1996); and Boger et al., Chem. Rev. 97: 787 (1997). Other
disclosures relating to CC-1065 analogs or derivatives include: US 5,101, 038; US
5,641,780; US 5,187,186; US 5,070,092; US 5,703,080; US 5,070,092; US 5,641,780,
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20 to an anti body of the invention include
cal i cheam cins, maytansines and auristatins, and

walerpwavsves thereof. Preferred exanpl es of parPCTiEg82008/078123

10

15

20

25

nol ecul e are analogs and derivatives of CC- 1065 and
t u
oBeent s L R R P R M Y I 1B aa T nd US
b$9M$eﬂ7HﬁOhHﬁHM@SbamHHSGSBVSéauSes deIayed 25 death
in experinmental ani npt n ch.for .
anal ogs or HEQP@E?WQE%PVﬁg éﬁp%%tP%me EPQE?BFJEaCC’
' E&%}/(duow APal 1@@&%(&&’ ﬁédoY(ﬁﬁ% &f thE6o1lhg Btehula (e):
e duocar nmyci ns are Known in the ar The research
into the structure,
of the conpounds
Boger et al., Ange
(1996); and Boger e
O her di scl osur g%-T% 5 anal ogs or
derivatives incl ude: RS, 641, 780; US
5,187,186; US 5,070, 092; 080 US 5, 070, 092;
US 5, 641, 780; -77 WD 2009+64 2008/ 078123
US 5, 101, 038; US 5, 084, %68; b,
4,978, 757, US 5,332, 837 and US 4 :12 227,e
96/10405 and EP 0,537,575 Al In a part|cularly
pref ed aspect the
S S S
t@uﬁsﬂﬁltéd)d)ﬂ bgitited Hétbl@a.l(y(i?}md subsfRusedRr TnRébstiturRel | N

Ra X EGR5 5 R5 in which ring s SEe A S
mbpisecy elepliyk ergups %YF‘P&S@%@‘BF %dﬁéﬁ %ﬁ‘f{nﬁ ?élﬂia Fipe-
substituted ”[‘BE ﬂﬂﬁb’lgﬁta{&i% 1Hﬁegﬁﬁ&’e%rtl¥flse@&gd from H, substituted or

substituted stitute terocycl oal kyl groups.
Exesgdlsaruyedr aqu a&sﬂit&mﬂ oAunnlesmmeadﬂhmngalkydnzdhqjymat@ng a single

The synpol s E and re.n ndent sel ec
s @B%‘i px ki erg Gare OP% LIPLES | ga agj telglLFBgeF{je nlu'B"stltuted
u %? Hfi’ ‘sﬁtﬂ%e@%r}h el BLeRtdr aunéhﬂgﬁﬁ&rd(}%ftéi’ﬂaryparﬂl sﬁ@itﬂuted or

G are optionally joined to forma ring

sylaslé:mtlsleddd(ﬂt@dcyfcl@&k}’éubst ituted or unsubstituted

aryl, substi ute unsubs itu a 23 23
substi t ut ed §M%§Q¥F%?5&“ﬂ g?%%%c %&élp §%ﬂd}H{ R
SYORlembef m&aleﬂa@@ 1 suedeed seleabsaitutkd atkyD, sulStlaneﬂ or

NR23. R23
unsubstituted heteroalkyl, and acyl.

een revi ewed. See, for exanple,
HeRt | t. 30 Ed. Engl. 35: 1438
Aem Revps97: 787 (1997).

The symbol R? represents a member selected from (=0), SR, NHR"
and OR! 1, in which R!! is H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,
acyl, C(O)R'2 R, C(0)OR™2, C(O)NR'2R", P(O)(OR'2),, C(O)CHR’R", SR"? or
SiR?RPR'™. The symbols R'?, R®, and R' independently represent H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted aryl, where R'? and R" together with the nitrogen or carbon atom to
which they are attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally containing two

or more heteroatoms.
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15 is a nmenber selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted

whedoenegnbkyl , and acyl. The synbol R3 represenpGI/ES2008/078123

10

15

20

25

30

menber selected from (=0, SR11, NHR' 1 and ORl1, in

whi ch R11 i , SUbSti :
o ch 1R S S bt st 1.
”ﬁlﬂ?ﬁﬁwa&@ﬂ)sﬁdﬁmsﬁhﬁﬂ)eﬁmteﬁrdr phmﬂqsﬁmtleelsa,ryl, substituted or
aﬂ@u%gila?t?ﬁeé @?éwz%t%gd%%%ﬁf%%%@f?a&yl, halogen, NO,,

?ﬁ%ﬁ?ﬁﬁ%@&m B R“%d?b?e( RIS, atd)RLARY, OR', CRI=NR'®,

represent substituted or ‘ . s
URSLIOETHA)LN@H M, kopkre rsishatintegardbnol taRSuinehy adjpest pair of R,

e e e -
?Eoo%r%x% su\ﬁ@dtg(gd bhe¥suBERuRl E?&Bﬁﬁyl&fr%e%dg@ﬁmklyyrihg) kyRegh

ma substituted or unsybstituted 2 i
hbaeng frpol Hal Gpembirsg Rsystdein’ adeperylently napgesert 1, substituted or

nb , [ I t ai ni t .
b e ARG bir S B Mk tyteltdete RauRsbisysd o g,
Rénsub5RufdGrbsubsti@cdRrasabsineiradent], yusaheal @dnsubstituted
fromH substituted or unsubstituted al kyl,

. i al ky
s biistacyeloalylomdisnbiiseied puersabsityted pepiisiyt. wWhsre B gnd R together

uns tituted heter Lt Lt i

CSHBE VAT O Srn y SEEUR LM e

OGN BH hsulsBHER R Eroc ¥ IR Fing SRitbim HBRINg, from 4 to 6

CR 5=NR 6, .5 and Q(CH2)" N(CH3)2, where n.is an .

i FreaERRsFS, PPERRALLY CoNBIINg VORI PECEROTRY | Prgxegplary structure is

\Tﬁhi’l' R5 and R5', together with the carbon atoms to
|cltr11"they are attached, are joined to forma

substi t ut ed Goe otﬁlﬁéulb‘éﬂ“t,ﬂifeahddiféjqj}aﬂ thy kytotoxin to a linker or

het er ocycl oa] k rin stem. .havi.ng fr.om 8.

e Bl B B R TN O b R for exampie
SYbS! bt L &ithr&dent SSUDSE bf Mt ed al kyl, substituted or
unsubstituted heteroal kyl, substituted or lo

unsubst i t ut & ine yingledobd tihick ia ditear PuessRT DSt eWhen R is

het er oapyl pwbst.i.t ut ed. or ' 7. ! )
hé’feéF%tcgc RO hi et iaﬁ?@g?@pf Hhe S%s%sictlflﬁ LgorCH
paphédn is \@1Br 8 iFd %@ﬁ(ﬁxeﬁﬂ.@f the gedlygbpansiridg. tlhe symbol X'
nitrogen atomto which they are attached rg
openTETealsla/leang pup susHIsA plogsaptor prafpRig (rBror F. The

Z%ﬁgl%é{akih%%dﬁtdq{@(fy (1Bl in 'l R Y SLEMBL RY! Nelatd @5

optionalfy containing two or nore
hefciphds@fsherfioel wtaepl ary structure is 15 aniline.

One of R3, R4, R4, R5 and RS jojn he. cytotoxin to

a linker or Xen3Y et IE%Y}%g’é’uBugjﬁt?‘é{eé“&g LS brllcé%éeeh{)ut are
i ; i | fseerf QLo ENRMBhICONY!, Arisulnyl),
JUETHRT B ES ABEELNEL Sut p SBlnaril)
whixohiuinsioes,talled pprebboesits, emnabémtitancahionatREstes, 20

present, and R7. gre.joined to forma.
55 PP o B S Sfad e U JERARAL ot
CoRRERte. HarliiBar®¥id ey @RANGS ldabihg cFhie sy Pl aXd Br.

The curved line within the six-membered ring indicates that the ring

may have one or more degrees of unsaturation, and it may be aromatic. Thus, ring

structures such as those set forth below, and related structures, are within the scope of

Formula (f):
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represents a | eaving group such as a hal ogen, for

exanple C, Br or F. The conbinations of R6 and R7
W@e@oi0smosT preted in a manner that does not vi OPEL/ES100&078123

principles of chem cal valence. 25 X1 may be any

| eavi ng group. Useful |eaving groups |ﬂg| ude, but are

not limted , |hal ogens azi des, s fonic esters

(e.g., alkyls yI sul fonyl ) ,)=0 | um i ons,
,\amoni oal kanes @ esters,
t.es and fadndori nat ette unds (e g.,

al kyl per

al kyl f1 uorosu

triflates, nonafld\es, tresylates) and Nhe I'ike.
Particular hal ogens™~useful as | eaving grﬂﬁﬁs are @) c

and Br. The curved |inew thin the

ring indi ca{re%net%lf"dﬂlﬁ‘ém f{‘nldncl %?%Qfgg'ogeng?t @8? pot self-
Eﬁylﬁgﬁn@flmmgﬁflfga&)l@ RBr LANApiebenTB tHE, HI HMARI T mdletis X, is
ri

structures such as those set forth bel ow, and
r pfeéetrebiyscterauaiﬂ@useg ameezywict didnwhereclsavsgepiovideserglige drug.

o olint FROSH05L FETLERRIRTARD hy Rsapne

X,'_Sﬁel{ep@;ndgpﬁsth@gltu ggel f- cyclize and links the drug to
L" or L3, if present or to F, H or J. The noiety,

X5 is preferably cleavable an enzynme and, when
cl eaved, provides the actdi veydr ,q As an exarrpl e, R
1 can havethefollovmng?‘(rum_ure with the right

side coupling to the remaonder of the drug) O NNO

I n sone enmbodi nent s eas e of R4 ,and .

R5' links s @mgergeoc?glegtf att‘?asg?%es%f R4 ﬁt oang 5I—IflelflS said

ordr\fézto Lairi@l g@eﬂtsoxstg Ireet @b PORERT is sélléaed aneh IRVORMR ! and
e

i -P
10 - QR é:HRje zs:@@b@errgg] %W@ﬁ%gﬁwwcﬁw&@ﬁzm

J,\gﬁ(gﬁ)i’hﬁl?&)m, ~CN~~\SB | ~\--/ 0O N------- SA3 ND-
/N

%T(N N/V\SO3 ”HU/N/ \N<\/\SO3 N/\/\SO3
O N @) ) O ?
/TN
NN .
”‘H/CN S04 «%”/NQfN ) %WN N
N/
> O 2 2
HtO  OH
OH or any other sugar or combination of sugars

o -0
CO,H o ’ o ’

O

O O OO

1 5 O » O E O > and

and pharmaceutically acceptable salts thereof, where n is any integer in the range of 1
to 10, m is any integer in the range of 1 to 4, p is any integer in the range of 1 to 6,

and AA is any natural or non-natural amino acid. Where the compound of formula
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OO0 HOOHOHor any other sugar or conbination of
sugars 0 CO2ZHO P D> O N3=ONHNNI150 OO0 and N
w0 20d9/08595and phar maceuti cal |y accept abl e sal t sPe€TTEs™08/078123
where n is any integer in the range of 1 to 10, mis
any i nt [ Ine,ar ang \Yi f
Eex tl%conf%%{ed o? k %f @é (?r R%?eréblg%ofnﬁg?% aanj[l&tv@lgl% blocking
Ngdyup a&Hd)E@breédfﬂcB blaaks the chdb&c h&tefltxy@ﬁtimnwmmﬁmtﬂ bumis ckkavable
-80 WD 2009/ 045957 PCT/ US2008/ 078123
Cg@ﬁleg gglﬂcg‘@on,s, gurpqhat tb@mte 6 Sigfy onggtlolpqéy élnéﬁfcb?rggp)ghfferent from
Vi
b s DR P o3l Bl e S RInA BCarbE  his way.
5 c]icfehatabd z&ivemrtdﬁms cdehmwlgt obuéns fcbmgugzd:e at the ip@smt thn bk migtgeoup
of actio a nechanismdifferent.from. that for .
chitenyaiget Cchﬁ%XlFl.%R he DS SYPRF r%f&%%}c&e%ﬂi eegnjugate has
t F‘ﬁ Ay d R Visul et 1Sy, “ﬁﬁé’bloéqh% gfo'ﬁ? lc8n bs a@@ﬂi@lﬁia‘tﬁ:éﬂ%léavable
eavage of the conjugate int asma, the bl ocking
gemige. Oatif theliakersis tatp@pm}bﬂ @n@xie@vabjc it 2 pratease|theiblegking group

oxi n, For instan n at e has a

héﬂf@%%ﬁ?“%Pfa?bﬁWF? EaV@Hﬁgyac?ﬁgxkp ®¥ng group can
10 be an enzympbi Gakd é)}{/e Gh 8 PMAEH &1 entiddt@entD,is h Eytott&in having a

l'inker is a pepti one cl eavabl e by a protease, the
bbwedtimadi)gr oup can be an ester or carbamate cl eavabl e
by a carboxyesterase. 10r,For exanple, in a preferred
enmbodi ment, D is afeytotloxin having a structure (j):
RZ RZR Rl R R/

0)

In this structure, R, Ré, R, R4, R4’, R>, R>¥and X are as described
above for Formula (). Z is a member selected from O, S and NR*, where R” is a
15 member selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, and acyl.

R!is H, substituted or unsubstituted lower alkyl, C(O)R?, or CO.R?,
wherein R® is a member selected from NR’R'® and OR9, in which R? and R'® are
members independently selected from H, substituted or unsubstituted alkyl and
20  substituted or unsubstituted heteroalkyl.

R! is H, substituted or unsubstituted lower alkyl, or C(O)Rg, wherein
R® is a member selected from NR°R'® and OR9, in which R’ and R'? are members
independently selected from H, substituted or unsubstituted alkyl and substituted or
unsubstituted heteroalkyl.

25 R? is H, or substituted or unsubstituted lower alkyl or unsubstituted
heteroalkyl or cyano or alkoxy; and R? is H, or substituted or unsubstituted lower

alkyl or unsubstituted heteroalkyl.
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X ZCR5, R5 1Inthis structure, R3, R6, R7, R4, R4',
R5, R5'and X are as descri bed above for Fornmula (e).

wQ@2009/08598Enber selected fromO, S and NR23, whrpCBURDE8/078123

10

15

20

25

is a 15 nenber selected fromH, substituted or

unsubstitut gd. akkylp* R“gf(s 'otrLI#_'eﬁlnl%rthe BASIRET bV 8 d?, if present,

het er oal kyl ;" "and dcy substituted or
uastolrs H, out ed | over aI kyl, C(OR8, or C2R8, wherein

R8 is a menber selected fr R10 .and OR9, in which
RO and R10 Arfarth Wﬁ@?%%@%@ﬁ?@ﬁ‘}l? sel ected fromH,
substituted or unsubstited al kyl and 20 substituted

or unsubstituted he erpaf kyl. Rl is H, substituted or
unsubstituted | or CROR8, wherein R8 is a

menber sel 8 d ) BR* in which R9 and
R10 are ers 1 ndepengent
substi a1t I unsubsti t)it edz

ected fromH,

pond substituted or
unsubstituted heteroal kyl. 25 Rgsis H, or substituted
or unsubstituted | ower al kyI or unsybsgltut d
het er oal ky! Irthisspantirara, &°kBkyY, RinB” R, and RY argas described

bstit d b | 5
C AT P (i & BamRybS Sale S optg) aRbR ", where R*
PLEMEe 0984 Qir8dR 3, sthRitebd BBundpdstititéd alkigh sulstitkted or

links the cytotoxin to L' or L3, if present, or to F,
Hunowstititet ietehealkydndngldicient has the fornula: R6 R7 O

R4. 4 JIN 013 N/ R

Seructure, KRR B G ol S RIR sclpt Sbhl 1,

degsstitedoraheiisstiaed ﬁlelT‘sllk‘thh{Lﬁéd orZinksbsétu@hdrel, substituted or

selected fromO, S and NR23, 3 is a, nenher

@nmb@@r@tqdﬁmﬁrwyls sustifutest @dmévbsl}ﬁggﬁ%%t?rpﬁﬁ%%ﬂaﬂ%ﬂlogen NO.,

15 s 16/t 15, nd 15_- 16
R é(&yeg) orf égﬁ,{céi db@t\ﬁer ebéz%S |SI§ soeﬁggtbgd NR

fl‘angrOI(CHL)QNGIEMm iveheteen isom mta:gerkfsdrmtlub af. R'karld R'S independently

substituted. or usubstltut subtltut

Dt e HEEer oG s RHREH o HebeRbed: eq

heLRIAI%E! QBkitiled ob BhRB8MutetiERy], substituted or unsubstituted heteroaryl,

substituted or unsubstituted heterocycloalkyl and substituted or unsubstituted

peptidyl, where R' and R'® together with the nitrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl
ring system having from 4 to 6 members, optionally containing two or more
heteroatoms.

Preferably, A is substituted or unsubstituted phenyl or substituted or
unsubstituted pyrrole. Moreover, any selection of substituents described herein for R

is also applicable to R*.

Markers as Partner Molecules

Where the partner molecule is a marker, it can be any moiety having
or generating a detectable physical or chemical property, thereby indicating its
presence in a particular tissue or cell. Markers (sometimes also called reporter
groups) have been well developed in the area of immunoassays, biomedical research,

and medical diagnosis. A marker may be detected by spectroscopic, photochemical,
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Each of the foregoing compounds has a maleimide group and is ready
5  for conjugation to an antibody via a sulthydryl group thereon.
Conjugation to the antibodies of this invention can also be effected by

other types of chemical functionalities, as described hereinabove in the context of

bispecific molecules.

10  Pharmaceutical Compositions

In another aspect, the present disclosure provides a pharmaceutical
composition, comprising one or a combination of monoclonal antibodies, or antigen-
binding portion(s) thereof, of the present disclosure, formulated together with a
pharmaceutically acceptable carrier.

15 Pharmaceutical compositions of this disclosure also can be
administered in combination therapy, i.e., combined with other agents. For example,
the combination therapy can include an anti-mesothelin antibody of the present
disclosure combined with at least one other anti-cancer agent. Examples of
therapeutic agents that can be used in combination therapy are described in greater

20  detail below.

As used herein, “pharmaceutically acceptable carrier” includes any and
all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,

25  parenteral, spinal or epidermal administration (e.g., by injection or infusion).
Depending on the route of administration, the active compound, i.e., antibody,
immunoconjugate, or bispecific molecule, may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate it.

The pharmaceutical compounds of this disclosure may include one or

30  more pharmaceutically acceptable salts. A “pharmaceutically acceptable salt” refers

to a salt that retains the desired biological activity of the parent compound and does
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addition salts and base addition salts. Acid addition salts include those derived from
nontoxic inorganic acids, such as hydrochloric, nitric, phosphoric, sulfuric,
hydrobromic, hydroiodic, phosphorous and the like, as well as from nontoxic organic
acids such as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic
acids, hydroxy alkanoic acids, aromatic acids, aliphatic and aromatic sulfonic acids
and the like. Base addition salts include those derived from alkaline earth metals,
such as sodium, potassium, magnesium, calcium and the like, as well as from
nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-methylglucamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, procaine and the like.

A pharmaceutical composition of this disclosure also may include a
pharmaceutically acceptable anti-oxidant. Examples of pharmaceutically acceptable
antioxidants include: (1) water soluble antioxidants, such as ascorbic acid, cysteine
hydrochloride, sodium bisulfate, sodium metabisulfite, sodium sulfite and the like; (2)
oil-soluble antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT), lecithin, propyl gallate, alpha-tocopherol, and the
like; and (3) metal chelating agents, such as citric acid, ethylenediamine tetraacetic
acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the like.

Examples of suitable aqueous and nonaqueous carriers that may be
employed in the pharmaceutical compositions of this disclosure include water,
ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol, and the
like), and suitable mixtures thereof, vegetable oils, such as olive oil, and injectable
organic esters, such as ethyl oleate. Proper fluidity can be maintained, for example,
by the use of coating materials, such as lecithin, by the maintenance of the required
particle size in the case of dispersions, and by the use of surfactants.

The compositions may also contain adjuvants such as preservatives,
wetting agents, emulsifying agents and dispersing agents. Prevention of the presence
of microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of various antibacterial and antifungal agents, for example, paraben,
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like. In addition, prolonged
absorption of the injectable pharmaceutical form may be brought about by the

inclusion of agents that delay absorption such as aluminum monostearate and gelatin.
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ingredients from those enumerated above. In the case of sterile powders for the
preparation of sterile injectable solutions, the preferred methods of preparation are
vacuum drying and freeze-drying (lyophilization) to yield a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered
solution thereof.

The amount of active ingredient which can be combined with a carrier
material to produce a single dosage form will vary depending upon the subject being
treated, and the particular mode of administration. The amount of active ingredient
which can be combined with a carrier material to produce a single dosage form will
generally be that amount of the composition which produces a therapeutic effect.
Generally, out of one hundred per cent, this amount will range from about 0.01 per
cent to about ninety-nine percent of active ingredient, preferably from about 0.1 per
cent to about 70 per cent, most preferably from about 1 per cent to about 30 per cent

of active ingredient in combination with a pharmaceutically acceptable carrier.
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bRighidREddett flativalyadlo: itRells ik Bemetiragiethiosuisurnil progression of the
manuf acture and storage. The conposition can be .

f dispase ag wdueed oa tergirasediend preferplly suHLbe Patent shoypuratgal or

or r It ab [

o BRI R T U rAch BT Rerk B D P can be
daépRiséed a peahhyctiordganai ng, for exanple, water,

et hanol, polyol (faor ex | e, cerol, pr | ene

gl ycol , andFPy it th%P@&H‘HS}? @%iégrgtf%?%?qt Ogﬁggﬁsﬁ%related to

N 5&)5111 ' 0, 6 Sl BRtih D 66:8@kh¢rat TR MREAMEStered d
fFUI |?9&%€§%bggﬁﬁgPﬁ%gﬁngd,lf%r exaﬁ%fe, by theeﬁ%gonmoun
obf abamwanohgM tck0 asl ik eedfetned) withyabbhie).a 5 wivhiont eMalretes

of the required particle size in the case of

dpgﬁ@i%%on and by the use of surfactants. In many

cases, it wpbfi.H@oR:EHCEAPIEnihRirhilG SBe bHRPARMIS described
agents, for exanple, sugars, polyalcohols such as )
mharit, ofpicalyrigedrom ebowg ddigiday il aout £),086 wejdag more typically

i nj ect.abl e sol ution e prepared by .

torb A T ey 10 iR ERE S rostiapisely o0
bhg/«ﬂ‘é&qw&gé@tﬂbﬂgn%ﬁ@y. it & eefpohdichiBaalyaveidf, typical dosages
steril'e vehicle that contains a basic d[sPersion

mesetigg rfrcam abaus 8.0 dg abeusd S8 medke/fiay moe BRteally fim oyt 1 to about

enunerat ed above. In. S teri

CISTRARUAE, 0P Pbl s FBmefL LEGL! B PONIRIS ppgmie
pmgﬂﬁgﬂgﬂmnfﬁ@ﬂgﬁm@ﬁ preparation are vacuum drying

and freeze-drying (lyophilization) to yield a powder . .

of the acti VRat lepypenr sHPodimegisap “QH@%?FHﬁéﬁmgggfpgﬂntmnmr
i i f "6 - QuLs! ' | hiehe be 0.9, 0.6,
s%ﬁﬂgﬁﬂﬁjﬁér eo la(g%ag\%?r%%ntyo%%&gi tﬁi%:[/}gé Iigatr?gr ediseent noe

Wi % 10.45a0.30@.2¢ 01iBj oreddl winbhkgldemor lessy (refamingrtp ajolgsef the drug).

roduce a si d f AR di
P HEcleEpoge Bapiy oreeapugae siards sEA AL RRUPEPT SOHE  of
ad@hfihiskradlih %dda}_lg}%ﬁ@e@élémouﬁf oR¢hipdBod BOAtaeHseNte daRI Ch

can be conbined with & carrier naterial to produce a
si ngl e dosagectiadnsagell¢vels of the active ingredients in the pharmaceutical

compositions of the present disclosure may be varied so as to obtain an amount of the
active ingredient which is effective to achieve the desired therapeutic response for a

particular patient, composition, and mode of administration, without being toxic to the
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30 generally be that amount of the conposition which
produces a therapeutic effect. GCenerally, out of one

whewvdioedsper cent, this amount will range fronP@bus1008/078123
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0.01 per cent to about ninety-nine percent of active
in t f t

BT B LA OB B o i
Cﬁtﬁtorfi mclalhmgtthessctp/eny of et panmcfulaacx)mpesmmgsr, ediherester,salt or amide

RN T S C—

r§gi gﬁﬁﬁla?%@mﬁ&’édﬂs& Ex% erﬁ’plg Qv k&%&ﬁ%n@tﬁéﬁﬂéﬂtﬁ@ﬁ' 6186k drugs,

response (e.g., rapeu i ¢ response). For exanple,

acahpwinds mad/oismatesials @sadinicninbinatiod withg vpartiFulal gnepegitions
be adm ni red ver ti

d
i TS BT S ATl T

pigena18e Mol hRiatauhd edicsidtation. It is
esp |aliy advant ageous to fornul ate parenteral

conpositiong’ |tlreramgg@b/ affsictive dosegs oof aapal-rpgsothelin antibody of

d f
20 B P L B Dt L858t RS b,

UlHckeasS bl fr@fleds ahdi duadiionddglages sﬁlﬁfptdrhl-éree petipdac bisa prevention
be treated; each unit contains a ﬁr edet er m ned

qaBinpaiynest Orafbﬁﬁb\ﬂét}’ conpolindiscass dliciprdt P arela &Y e
d ?réét]r’n%gtd(gihtﬁﬁq% 1e86La ke ?é.fr%feh% LRE0E Hbsatgg’epreferably

rna eu§|0a1 carr e speC| I cat1lon
f Q{hﬂh’@&uﬂes g@ezﬂu by tit least abowr20¥h insore peddraigly by at keast about 40%,

RS B st Ko D% B RO oLy By H east abou
pg()‘%' EhidE o BRFaRE %ﬁﬁjgc@f TRCIbili® &r& joBN@ b inBibet tiMbr growth

Imtations inherent in thé art conpoundi ng
s uahbaevahetddvie aoanmineal mepdebsystemepredistiy W@ﬁ‘tfﬁg{wy in human tumors.

gl‘t%h{a:tl\é%l&ythg‘prémr qf%,cgmgos%%n %%té bé d\%l@a{tec'&tg n&ea%ﬁn P the

ahpity 6F 00 Qé{nf)&lriBQ@ iR biK Gell gmelrtmneh Hﬁﬂﬁﬂléryc& Hélneta@ul‘éd in
ng/ kg, of the host body For exanpl e_dosage

c anircbl@y Tsaysigorg Wkw@dquc%ﬂpnerg %% @emyﬁq@@y@ﬁfpetn@ amount
kg bod h

n§Ga % mégpeﬁ}lt\:’\'gorg]eé\{nﬁl Hgéégas? gl%}{of’\ﬁ%eg ?I’ ?LtgiEerl?e(MélKQate

e&ﬁi’fpioﬁfsyln arseeoe rﬂnerc&"g)trdlﬁargrskﬂ] MSh@mUmukltbembﬂ&m determine

per 20 week, once eve two weeks, once ever

V\é%am@mbaé% Py Sy @ct@@@g ghe Bhiest's S1z¢ ik sfevgrétp{ of ' the subject's
Zlﬁléto?hsnyrgf {18 89&108&? Eorfy&itYord & 1B6telo? a@mfﬁ?ﬂfaﬁ%n selected

rred dosa regi nens i nclude 1 ng/kg body. vvelég
or 3 ng/ kg b“oct;mpmsltgjmtof\zhfapnem diseloowrs can be administered via one or

adm ni strat . Wth the anti body b
RGO T e L Girda e oy TPy agyn in the
We ek o Wil 1 AppHRERGESy the @Eﬂl‘le@‘e{ﬁfsﬂn tehé ﬁetermmdmoc(eu df)

every 25 three weeks; msdl ii) 3 k body wei ght once

f aﬂnmmtw viillvgtkdepisndiye weorythe d@@leqdyresqlﬁr Recipaeckoutes f

d| Fléli‘létﬁ%onﬁpﬁﬂmﬁﬁ&éﬁ)gg{hfl Ci ({iges Ira}lr%eu dggﬁ t{‘alelggctu%smgdaﬁlnscular
SijA deANROWSlaperitbReaMublut &S s, shidali@salye pafenteral routes of

administration, for example by injection or infusion. The phrase “parenteral
administration” as used herein means modes of administration other than enteral and
topical administration, usually by injection, and includes, without limitation,
intravenous, intramuscular, intraarterial, intrathecal, intracapsular, intraorbital,

intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular,
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each anti body admi nistered falls within the ranges
i ndi cated. Antibody is usually 30 adm nistered on

woredovogdos7 occasi ons. I nterval s between singl e POFHS®E8/078123

10

15

20

25

30

can be, for exanple, weekly, monthly, every three

R e § bt FERERS B8P PRunl FREAKREAT,

t Afcdabn and in@@iod. N the patient. In some nethods,

dosage is adjusted to achjeve a plas anti pody . . .
concent r at i OHcaativehs G aﬂmﬂfb’(f)féhlﬁ gisclosyreican Bgﬁ%\mmstered via a

et hﬁ%%g%fﬁf%gggép% agtoél'a'd e}%/lg W0-2RA4 Q8RR 0f administration,

ternaf y, antibody can be
afbiierammplesiatamsaldy, @bailyava@nhllyeteemﬂe, fubkinguadlyion rtpp1¢ahly

whi ch case | ess frequen trat
Dols age and Th¢ &diye ﬁE’%‘p%ﬂ‘f; g B!% 5@59%5"1 %th[% Eeﬁgﬁp{ f grotect
o{hetcE SpBd %%ﬁj&ét td 1& IQ%&E@‘.SII,I&{HS -a doRtroB&EleRase fohﬁﬂl@ﬂon

ant i bodres show t l'ongést half life, followed by
hinchudireeichpdants, bausdesnalsoamhcmnd oiernendspeilaied delivgry systems.

nt i, bodi e dosa and,freque
agfﬁ%ﬁgfgg?@‘ﬁ bigrompa 1@&1&9 (E%eﬁ% ﬁ%ﬁ% usgd S v\,ﬁﬁl ?%&ﬁ%te%f vinyl acetate,
t ST dEsS pOIy BRBY @&, CoRdigen! PEly@aRIebess, addpolylactic acid.
pfophyl'acti ¢ appl’i cati ons, a relatively | ow dosage |s

al¥mnpinytleads dowibe preprestipy ef suchriprmedateons arqpasnied & ssperplly
L300, PRELOS AL i WTe:.. SQIE, Ak, o Sa GAMEbMSIRelease Drug

r | Ves.
t DRIiPpe 8hremanm. lK‘o@iﬂs@ﬂ,Se,d Maireéla])ek\keﬂ yncLNdw g’kprlddQ%}e

at relatively short intervals is s net.i me

unt il progr gégr@gwtlgfcomp@sma?%(@g}@ aggnrluéta géﬂerglineémg devices
{ i art? &09re can b

0 ar{%g fh i artafd; < eﬁs—rs aly é’ra*';‘emtlc coh@@sﬁ@ﬁ behts re can be

conp tion of synptons of
d h&lﬁﬁﬁﬂered' hétheafdedie]ess hepodatmie mjegam dewice aaiah A toeg digelosed

h h
SR et ST seabes SPar d bt v S R dor
3'5’9@'5@6 PkQhples aainh;qgms nEinbatltatdond i€ BRqReknedibdosued
m ni stered conpound of about 0.001 Mto 20 Mis

priredwter dﬂS 4 4B TR0 2 Eowlantabia midre-anfsnpp elmg fopfigtesping gedication

Pat i ent nl_s

d élg% ForpEole ﬁaz?)e r§ s £ {@épl&p erapreglﬁ@gé ?eo %fr a%tﬁﬁnﬁ%%‘ﬂ@ﬂéams

t nrd ¢ 5Rin§ A0S sm4day3 (1ﬁﬁfsﬁ)ntpim[£ﬁlr Hyhveﬁﬁgfrr[e(dmaabmatta precise
10 ny/day to about 1,000 ng/day,

f iwivianeie): 56 i LR vsiokisol™ %@aﬂt@ma shusiol Bpiac for
¢ errrﬁn C()>fus ?I%ﬁl i}(l?\g?q%s ngé%%ﬁ%ﬁgﬂ;ﬁc o URBRIES stérﬁ'ﬂgﬁng multi-

out ay, nore typl cal ly
f rcﬁﬁﬁlbét%tnp@rt&ehﬁ) ahaUisS 4,4%5 hiﬂ(kgﬁdaadrugddlmﬁystem) These

typically fromabout 1 to /d
e)pg}?mseargmcp@prgéy e18rby3re %9% 9 rﬂﬁéx?ts,l c%i{g?ry systems,
S Qe IR PRt nteams%@ml@@metanat retard or inhi bit
tunor growt be 1 nol/kg/day or |ess. For

exanpl e, thé& heaﬂntlbafdlemfsthls dmh)Sbl@ C@n 96 f@’ﬁﬁllatecbtofﬁnsure proper

( ,di??ttébl?t}qﬁlgmtva;onﬁo& gxaél?ﬁf Hg é}png)bral r fﬁBlg)egﬁaludes many
highly hydrophilic compounds. To ensure that the therapeutic compounds of this
disclosure cross the BBB (if desired), they can be formulated, for example, in
liposomes. For methods of manufacturing liposomes, see, e.g., US 4,522.811;
5,374,548; and 5,399,331. The liposomes may comprise one or more moieties which
are selectively transported into specific cells or organs, thus enhance targeted drug

delivery (see, e.g., Ranade (1989) J. Clin. Pharmacol. 29:685). Exemplary targeting
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Preferably, the antibody-drug conjugate retards growth
of the tunor when admnistered in the daily dosage

w@rmanssosver a period of at |east five days. 3PCHUS2088/078123
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dosage |l evels of the active ingredients in the

phatr maceuti.cal, co sitions I 56l :
RGeS G s SONE G Rt A A oUNE a0y PLAS, Bp B
i H&%@iﬂv@% aMi1088)i Bio&lidhe Bidpis. tRes aChieue. 1586 088) antitsbdies

t herapeutic response for a particul ar

cRipoman plor, (1990 HeReLdt 3addtthi Qraiae! ¢n Pl%\t%lﬁf%wwfféi Agents
t OXi - 7
oGt 3L R A P R (R TR

V@) RSy 1783 pﬂazxrpmo oRélreti @ al f(@894)1/s BiakoTheh. 23G9 9HL0); see also
activity of the particular co jt1.0 .or t es

= etnapen s ke 1) S gk 806 R Hiceet FRHF S 894
tzrﬁmwzﬂﬁet% Sa4di|7'3ni stration, the rate of excretion of

t he particul’ar” conpound bei ng enpl oyed, the duration

of the treatnent, other drugs, 5 conmpounds and/or

materials used in conbi.nation wth the particul ar
céﬁﬁé§ﬁ@ﬂ@%§iﬁg$¥4%ﬂ%@9¥he age, sex, weight,
condi ti on, qg@gﬁt%qdﬁb%ﬁ!r)atrhc@my feihamaiRdiitieshiviitody of

the patient, and like factors well known in the
medinpaditiarst sntibady-phenapeelt¢ubatinjugats eampogitioas gadymethggs of the

an anti.-nmesothel in antibody of ,thj. I scl .

o PEREBI S b i Dol A S i YL berapeutic
diySRASEInS YIRS diadibskndneaease of mefdtheiremedia@ddisorders. For
duration of disease synptomfree periods,

p or a . .
pressmplei bese melepuippranthsmdmanisigiedddrelit ) cyliwres & g or ex vivo, or

di sease affliction. I t AQfused
© AR i P FRFer AR fagrloBt o Lilry bE FROMEA, ABfuse
desage theah enahdey” isiimbndedtts itduderhugranent noy-hamah eaknals.
about 20% nnre_preferagg% gggat | east bo%f 40% h
eWNgn-hisnan giimple iaghnde gl vexteby sf-g-aﬁ@mm%%% %%m%wmaﬂsa suc
r‘r%% %09—%3%1% ?Bhﬁéte@,y stak ,ld%§§,_tca@p&i%s ASrs&0vhicrdra}! dn¥ghibi@ns, and
untreated subjects. f%e ability Qf a conpound to
i mbptied Rrofeed guigedthincheln homan patiends kayingndiserders mediated by
nodel system.predi.ctive of effic in h t :
ATREPHETT gei - DSOS BRPRY Pujenss Hesiis scdtiitder driitidied with
,eVd%!eHQﬁt@l‘ijesQ‘bheﬁff aprBdsite. tWRen alibbily-yawher nhdecdapaudidsao
inhibit cell growth, such inhibition can_be neasurggP..
lpeb 1_mstered

i rmespitetin atpjadagnisipseditnasihert with prothgriagedthe Fue cat
A.thghape ticall t%@&; tive amount 20 of a therapeutic
cHPBEHS CART GELF E888Ee Y unor si ze, or otherwi se

anel i orate GiyspiteBedific Bindityj «fehe arfivediet obtheiimenyion for

skill in the art would be able to deternine.fSﬂc%f
anerethelipathe gnighpdiss < theapyationgan pp ased i speically dgtect
the severi : ' ' t 1Ak otigin vi
pd@?gﬁﬁﬁéfkégﬁ%%ggg%ggy%ﬁ%ﬁga?géggﬂgggﬁﬂpgﬁratiJﬁvm
seingstedffinkyqumpiostidn. on of the present disclosure can

be adm ni stered vi ne or. 25 nore routes of ..
admi ni st r at i P §P’2)§8161’|1-F§1t96¥1€ GFRROSHoNg ogih,ei 1g¥e§?tl8? can be used to

ne(ﬁf!?@cg ?&ivgﬁ%%és&hglﬁ‘xﬁ WL tevAS ciM thken BE liARQT ©GkALiAdidYse
the skilled artisan, the route and/or node of .
adsyinnjtems.atitemativdly, thacomplspemdicaybepisd te inhikiber blagk mesothelin

re lflllcttign W {cg,f igrtlrlrgfjce{n%l'let hen§<e8 tco the prevention or amelioration of certain

disease symptoms, thereby implicating mesothelin as a mediator of the disease. This
can be achieved by contacting a sample and a control sample with the anti-mesothelin

antibody under conditions that allow for the formation of a complex between the
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adm nistration for anti bodies of this disclosure
i ncl ude i ntravenous, i ntranuscul ar, i ntrader mal ,
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parenteral routes of 30 adninistration, for exanple by

i on, or i,nfusi,on [ " .
AR B o T B B PSR! oy and
a&l%d@h&f&l@é HQ8cted hey cotnlnﬂf’edaﬁttl@df GimAe ﬁlnd ﬂle powtad].
adm ni stration, usuall i njection, i ncl udes,

wi t hout | | rﬁma@mh@hemb@%meaw éfwgmﬁlﬂpp% g {jjgption ¢an be
i ﬁ qr’ glar te {4 al b1nd ag@gﬁfﬁ‘éswbﬁ%@] bz a n’g tic or diagnostic use in |

| iiroa por b}leﬁmﬂ@conipbaﬁsﬁsr efthe aiventsmbrautba ietadsysing flow cytometric
subcuti cul ar, -97 WD 2009/ 045957 PCT/ US2008/ 078123

| arﬂsmal@pmun&w art3ubcapsu| ar, subarachnoid,

I ntraspi naI ée@d n§%@tﬂeriﬁ€;é%§i¥)§ BQ@A additﬂinﬁpﬁtilﬁﬁ irfherapy

i nfusion. ern y, an antibody of this

dirscdiegnoss ocfmsbtaelmdmlateé tiseasds. viar @aamnbnﬂpam@mnémuugates

S T RO oy TG R
05&“1’[ eis %qghﬂaﬁlﬂlxé’ %ro(}v?& bedddyor kSWRLED sztﬁbslsmg%esothehn to mediate

topi cal | he active conpounds can be prepared with
cp]nargoeytesm haADm bf apq:edk @@ressmg anasetkplonivdtha geaseree of Hgmgn

r < %?%r?ciﬁzbls,l %(P gl%fzg mets? é‘ﬁlgﬁ andrb%llcﬁr?%ﬁ) x%gé’olfﬂé dlﬁt i on,

m croencapsyl apfdcele éndesHmeMs t}ﬁfmmpoﬁtloﬁi@ge asﬂhh @jvo to treat,
bi oconpati bl e polymers can be used, such as eth ge

vpreyrsntaxréta@n@se 4 wrisel ginespiiclisaslatedsliseascyc Srpap EP
ng{eﬁ%ggl re?aq%% LLNOERLRNS o rx]ﬁ{h% o?l?ér lo@%tlérp AGdréhtic, ¥BMYch, lung,

préparati’o suc formifations are
pate@aé,eaﬂldsmegﬁn eilalduyt, ghsnduesopbagehbseloskidl,| aad bmast daarcers.
art. See, Sust ai nF@% and Controll ed Rel ease u(g
DeI i very Sy & RRmPSi RONSIY HHEEYFUIOBFAN CRIAPTR AEHRR MG UdIng,

g on %ﬁl\é’rsY i ne(#?Zs%c a-gfa% ARAUL 'de&ﬁBiléQﬁQaﬂﬂ1Qﬂ§01ﬁ)aﬁlsb1@tln

mn steré medi cal devi ces 15 known in the
afbte.onﬁmm eifareptamuatine ehlapeiicd, eshpbssnhpmidegmdiydgpxyurea

clo re can be adm nister I
I)yéjé i'z:.ltl}'en?slq vgé,tairebﬂrﬂa g@t:egtéve ag gevwis wr}u?th%rgg ? gg ?\?otoxdc to a
' Batiht> CEPPtihG intaweitohs §ulimiBiseded, a3 35, 0051;1@5@ dés’b&mce every four
4,941, 880; 4, 790, 824; or 4,596, 556. Exa::ﬁ es of

i rvmehmrsd eaimmm@us infraysedusly adminkieresk asadif 7ymeanb daseonee

0SSR P At s e S P

UBifhidBBadifénts ﬂi&&roﬁnﬁ"whd Erestay inventor wall trhemn@h@apw@c agents
medi cants through the ski % US 4,4 7 233 ecﬂfus

Mo SO i RF S LSS MBI PRI Vid bffeé%rit fiipTIS paghyield a
r %%?o)to 1y§ff40t%'o4 Kurd2gHohr e eS\IC'hQ:W ddﬁﬁﬁ@{%tﬁ)@l' @nisHlive ptdHlems

cont I nuous drug delivery);
4,3 % d&@(c@ﬁmm bfredistagcaiel drugrqr asy@nmhhwrr@emlty ot the tumor

chanpber conpart and 75,19 srmtl c drug
deel I%éevlycfsvg?léﬁfn&ﬁgé‘bm?sa% ﬁ’stggf‘%tq? ﬁgor por at ed
herein by ref; ?é{cgﬁﬁeandl\{ﬁﬁmsﬁw mbI¥Bh18NéSthe HREhNET dan also be
syst ens, J dul es are own to those skilled in
t heeditd modulate FeyR or FeyR levels on effector cells, such as by capping and
elimination of receptors on the cell surface. Mixtures of anti-Fc receptors can also be
used for this purpose.
The compositions of the invention which have complement binding

sites, such as portions from IgG1, -2, or -3 or IgM which bind complement, can also
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The anti bodies of this disclosure can be fornulated to
ensure proper distribution in vivo. For exanple, the
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hydr ophi li ¢ conpounds. To ensure that the therapeutic
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see, e,g., US 4,522,811; 5,374,548: and.5, 399, 331.
wr@rwrrﬁg%fﬁ%%orrﬁévs e8RS SUBBleBITated Y 1S j@%ﬁ%‘?%‘ﬂ?"é’&“\iﬂ?% or
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pl120 (Schreier et al. (1994) J. Biol. Chem 269:9090).:;.
swathaiogplenesit.n Ahess theriastanhdidelasars Rraydes CopEesitiogs pomprising
346: 123: .. Ki,l | i iy : agetly) ey

473" a%bé)g ;eghrgﬂl&ﬁ%g?swo@gqe%é%%ﬁ%}gﬂy| on %O Thgld&)mplement'
arhéRaBihp®sitipas ¢antie aalvhtagdoas bem theavotriphagiing ss, located in close

anti body conpositiogns, antibody-partner.nol ecule
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| DY RMEODy hRY guﬁﬁﬂ‘%ﬁ@t’ybﬁéspmﬂtfsb@qiﬁ@ 8r biBp&tifOmolecules of the

di agnost | ¢ and t erapeutic utilities involving the
diragntei andathe complmeener ssfumesobhadministasel sepatgtely.

di sorders. g?{oowﬁg%ﬂgé ?q’qpfe: Bf ﬁ%rpggslegtﬁlﬂl/ee Tios ke lpl?s comp\giging the

adm ni stere VItro orex vi

0L dy QoHpaBiR o846 tBE Irfventiéh drdeiastrucbay R useThet it can further
di agnose a variety of disorders. As used herein, the

t epmainsungjoeemord axlditinnahrgagents spEtIsAd HHBURDREFS1Ve reagent, a
non- human ani mal_s, N- ' i 4 ‘hadi

v erioaty et o iRioq el T bl Bt AR Cad AR PR B antibodics of
N AVERDdNAE gMathemanshebaly oy, a aatsemenwy,achivits ehich binds to
chi ckens, anphi bians, and reptiles. Preferred .

s@bjeeters infike weothaliverntigen disiec fogyihs é{fﬂihé‘maaé‘flgb‘)d”-

medi at ed by i LY LW, j nBYr&e
patients ha\fl?c %8@%’%’?%%@? agétg%g\itl%tagg&\%\(}yt ﬁ}%@%{eﬁrbr gnt
mesainkieh cim exgidissiatin adviesterad (pibady .- pankanspusty wetbudte

conjugates tqQ nesothelin are adm nistered together .
i BRg PRI SRR o FREMPRGUCRA! 1 AT St L Sip fherspeutic
e!aﬁgﬁ[ sRhASE cPlotHidTH! faBReRES hyent, M EHedHABC&RR Glfheénts the

bi ndi ng of the anti bodies of the invention for 25

mebabpeltic effecthd tntdnpdit®s. of the i nvention can be

used to specifi.call etect , ne hel i . j .

and, nor eovg[i:1 other ﬁn%g%ggeggs, s Sblglfg%tfcé krlr)\sgsal g?‘ﬁéﬁ%ﬁj tgélllged with an
agent that modulates, e.g., enhances or inhibits, the expression or activity of Fcy or

Fcy receptors by, for example, treating the subject with a cytokine. Preferred
cytokines for administration during treatment with the multispecific molecule include
of granulocyte colony-stimulating factor (G-CSF), granulocyte- macrophage colony-

stimulating factor (GM-CSF), interferon- y (IFN-y), and tumor necrosis factor (TNF).
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i mrunoaf finity purification. In one enbodiment, the
conpositions of the invention can be used to detect

wo 200e0$3596f nesot helin, which | evels can then beCt/U8i0e8078123
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to certain disease 30 synptons. Alternatively, the

conposi t1ong, 1&ﬁaﬂ{§1%dhﬁeﬂtnthé Biven®én RloOflés methods for
nmesot hel i n f ction which, in turn, can be linked to

t feeequing \enpriesemco pf meEithainantigen fa &ampdfa onmeggusiag dlee amount of

synpt o t.hereb [icatin sot t
okl et SoHprighe oyt raves ) ConPulRrRE dia

%’?m@ﬂ@cléha@ Rty c%%‘i@nﬁ ¥ biRdinB ot théfﬁ@f(}bdh&ihl specifically
antl under conditi ons tﬁat allow for the formation

obinds moﬁ)chbemn@egondﬁ@ns digt Wiy w dorofognggsrof a complex between

P /
R F A bR O g e

af@ed&d, fieRsn aadtGengean esinpRx fhensianpbevean thetdample compared to
control. In another enbodinent, the conposi.tiaons, of

t the conwelrseimple is andignsive thei RrPsENFS O BB m&fltl%anfa.ﬂ%ﬁgsample
activity asf’n':&hgrte% V(’qirhghtg hed AREM N rg\%%lgé 1ﬂ9t'ﬂg§st fof tibiftthg a

in5vitro or exa dOﬁpOSItIO S O e i nvention

C ﬁi&scﬁﬁellrﬁﬁk&dtedsilsmgde‘r owsayjtanes.r ov.arlaa,slmygakm stemach, lung,
the art. The conp 03|t|ons f the nv nt|

adlterine.chdomeiial, |b119 dpet, gaTEIcATsYP higed ¢ 8%‘%2 agg Breast cancers.

mesot hel i n- fr?%rfﬂtaﬁgthgxl enﬁh’im@ﬁ‘&@ﬁju@atei Bfthe invention can be
Innunoconjuga e used to elicit in vivo or in

Vugadao pasnamoterudesab ctliethhiodxipoass myseshelinley baling gich partner

acti vi th wt h.

o Slolctales e e R PHEs i statrpiSr & b Pigs ARAPEnctbolty o be

%oxg\%ﬁe@ﬂ‘o a%g%%ltﬁe t%%ﬁrc%ﬁﬁioﬁﬂdm&iﬂwhh [USI mzmh:m 6,548,530;
resence of hunman ffector cell

HeSGY AR z@awwm 65100 3453 CAHODADOR T or WO 031022806,
q’ﬁ) uI ar {on a(ijsg)npggxtzld Iggthggg%g)%cta 189% e;@.(n%o B? %z{z(pcells

0ose a

W@ﬁ@%&%g Redothetinge gd Ivﬁﬂﬁeﬁﬁectﬂﬁtﬂbbl& Sucrhfas h&adlolsotope a
mesot hel1 n-rel at ed di seases i ncl ude, anon

o\ﬁalpre@qapnt gqﬁg@@gt e enZYNSHRIcH! CZHRG, co- fagtan); g r/,fiterna‘uvely, the
rﬁor ec dq?l.llgatég ggjg b8 USdd to 48P Eerllsciﬂeﬁslﬁg{;’é"ﬁgﬁﬁlllelln cell surface receptors

reast cancers. The conpositions of
t fbe thrguteny dyostoxian or:mdmtmmns ragwga&dl tn metaemhnlgi bmdmgrﬁgltlbodles

Cadri anyer nfi VEnesh e prrod TSl PO G s, e
c %@ﬁﬁBﬁ Fﬁ)wd%g L QR aRRUGH 1hh1bﬁ}rffg| tRPBRSRR o des@ndin- -expressing

droxyurea 20 which, by thenselves, are only
efnﬁmot ¢elle c«anpmsewgtcthg ftheatugor et with ran§nbtr@9§9télek1@> agfibody of

"t ey S Topidad By Gl BT I ERL B

| SriydUIAMRNAY ShtiboA 78 dinjigkedtto ashdraiditié ageny/ sukh d@s eytotoxin. In
once every 21 days. Co-adm nistration of the humﬂ]
ceilisa

amaruqn@sbftmeﬁerrﬂd ambp@sgnissthe sresgihelarPreseduAgT
a%gmﬁﬁ i3 th o?fa tUI%f lgqss%c?aqtg@ 1th%\(/§1n§ﬂ anc‘Péeftlla stomach, lung,

peu I'C agen provi tl-cancer
agﬁéﬁrﬁe vt oedeto41 ehibd ducy, Igastdb}feﬁcqfrﬁgéal mehheawlsami ekt cancers. In

4 oetlllgr p?eferred embodiments, the mesothelin-expressing tumor cell is a mesothelioma
cell, a pancreatic tumor cell, an ovarian tumor cell, a stomach tumor cell, a lung tumor
cell or an endometrial tumor cell. In still other embodiments, the tumor cell is from a
cancer selected from the group consisting of mesotheliomas, papillary serous ovarian

adenocarcinomas, clear cell ovarian carcinomas, mixed Mullerian ovarian
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cytotoxic effect to human tunor cells. Such
co-adm nistration can solve problens due to

walewelesent of resistance to drugs or a changkCT/NS100&078123
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antigenicity of the tunmor cells, which would render

em unreac mnth .
DR b b LS PO AEE e oggrinomas
38udifgRnéreatindiehedatciii R, (Ifenﬁélyé?olhﬂwn’clﬁomas bfrfoexdtmrcarcinomas,
cells, such as by capping and _elim nation of

r eeEpeRAts bl dupecaEanImas ErdeadePSaTtine®ab LS ahpecat.
r E&e%BEé’r@%m%ﬁ‘? c? o? ﬁ%de%%&@ufoﬂ{vas] taﬁil] 51;] aveagﬁ&‘arc-mﬁnas

OSI e invention conpl enent
bi ndl ng si Feshersiued) iraaopioer hmeat tHe anti-hg@thelin2ntibedieGnd
or | gM which bind conpl enent, can

zemdvoéxéwom@gﬁtss {59890 35eda ﬂ%f‘éé%“flﬁ“&ﬁ&ﬁl}%%%@ﬁ“
S&Emlg 1nvé oﬁ 'ﬁfoﬁﬂ@%%é@m of ﬁ'é‘ati‘ﬁg‘égnéef ﬁﬁi ct Of
a populati on S

rising target cel Wi
bcasrdpmgnggcthﬁnﬂghe themubmt a:narmbddy ) ihﬁdgﬁdoaur@ SUCh that the

effector cells_.can be nt.ed t addi t
 GRSFERGRIeB R e SRRIRF e dioE gm?"ﬁg 8 ichiBRp ket BrBbdiment.
PhagReybas! &inde Jséd Gehe G8hth@ntoRhedthMibmas Jvhfigh egicrs or
agent of the invention can be inproved by bindi ng of

C e saNGSF OIS ST PR R men by tihodies ﬁ{felised in the

l1s ¢ .h the ¢ s
"f1 5”6:8?%( i PLgEDHY rgB gn i BE?(}E 0eci i nogllé as) “of >
t gl dAM&RE broéhdﬁﬁhlétrfhﬂ s&nchs. Iy stldl othby erﬁbdiﬁbhlemerthe alhﬂrboﬂms are

another enbodi nent, the conp03|hm§ns of the jnvention
dosadon thedgeatmentof e saptes selpgicd Fomthe SewrsRtHmg R ngotheliomas,

t gg 11Q1¥{:S@{ou9$% a%lﬁﬁ&aﬂf?n(ﬂga{y gl'eg’xic ﬂ%‘ii/aﬁ&}g@iraﬁ&maé’“rﬁ&ed

e I nstant osure provides
C MiyiRSiah bommmxammomasn gndomatrend motinbeddesian carcinomas, pancreatic

nultlspe0|f|c specifi g nol ecul es and serum

e o THEEL PR BRE R e ARV g omas. lung
V"‘Agéhotcﬁ%m%ﬁﬁﬁ’l &%Hépah@ bl10 88t R ErciddnedsOSRtridddexddakdiorhay,
t he human anti bodi es, nultispecific or bispecific

meb@hages adenbeatinemastdolatapal adheochisiomasani beebtes
nU|tISFeCIfIC or bispecific nolecules of the
i AJEIERMSHOBRS t he conpl ement or serum can be

adm ni st er ed’hs @REBEyRIal be Ab&ioalvhd dYin cbi‘melrﬁﬁ&pethe]f cdnber
present invention are kits conprising. . the antibo Sstcagmns
asti

C SISO, B# R5FUERE FNSTTRdBHOIE AR PHYTT Gl aRen
gégc}t ast}ﬁe t§ -1 o&lasftlg ra&cgﬁg %15&%@(;@511‘31 LB B0V luding

Fonaf ' eagent s as an | nmunosuppr éssi ve
I eagaotherapet2 drygmrﬂmtberagannmor arsigeadntibooixdscsugb@mthose that

EhEPaR N2 g VA, himiAtah UG o
conpl ement arcy, AgLf Y. 'ahﬂb(gf‘éscta nﬁ’ésﬂfﬂéhﬁ Can @@ccﬁxﬁ’dlﬁ&p@nh Bn

t he mesot heli'n anti’gen stinct fromthe first human
anmlnhmdgémc Azmarsdelngl ayyacpieicempsising eanastbusice s, @mlﬁ%ﬁl}mm

SRS Lo LG 280 0% PR SR et
cells, and cells transfected with genes encoding immune stimulating cytokines (He et
al (2004) J. Immunol. 173:4919-28). Many experimental strategies for vaccination
against tumors have been devised (see Rosenberg, S., 2000, Development of Cancer
Vaccines, ASCO Educational Book Spring: 60-62; Logothetis, C., 2000, ASCO
Educational Book Spring: 300-302; Khayat, D. 2000, ASCO Educational Book
Spring: 414-428; Foon, K. 2000, ASCO Educational Book Spring: 730-738; see also
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25 follow ng adm nistration of a conposition of the
i nvention) with another therapeutic agent, such as a

W@ ionesesT or radi ot oxi ¢ agent, whi ch enhancesP@Or/US2008/078123
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augnents the therapeutic effect of the composi tion.
I t e [
 ReQiag ARSI S RaPs e 20 PR A R v.
04l (dild)Pidog, Cidver: Pk hsiand Pmaccuaebf @ntqlogbf FFfdyEdnmoann one
Fcy receptors by, for exanp trea é

ot these Séfy!iteélﬁsr%VaCPP’éﬂ%Pﬁeéﬁeé JriBg Loy of oz Rimor ells.

{ i r
a‘ﬂﬂ%e € c ?flﬁlglt éﬁ%@l&\gyﬁé\)@g}e%g %ﬁ{ be\’i‘héﬁ ctrb&i Wﬁehstﬁ@ﬁﬁr{d Cells

e I nc ocyte col ony- sti mul atlng
f aettohsduCe CBFxprays ﬂMwayt@»/I Cfithapragshayo! forbg-a potent activator

Zitaéaq{l%{g%lppe%gg@at%tgoé g%r(\:fslacl:% l nt(f)rrgn%%ﬁef al. wéf%}é} 'Natl. Acad.
2%%9%@4&@%5;533(3@)%2008/ 078123 In a particul ar

ment, the’invention provides nethods for
d etecting t Atheptwsenceciots mey orchuleithe m@tql@eﬁrpm fyirgses implicated

rﬁ?‘ﬂ’éﬁ{l ga,rslg?nfg ?l? rﬁgg@%ﬁfg@m ﬁlgt\hhuses pl%gétgls Viruses (HBV

c Qﬁﬁ Helv)sadaBosiWiHdipa Samwvm@qksmﬁl Andsthértfoshy of amor
an antlgen bi ndi ng portion thereof, which sp C|f|ca£%%

5 siriciisantigemredishiaty be used deps & BWATVReHRS 1S pRFiligd herks
for e
T O SRR SRR (8. MRALRAL g ot
c @Bfﬁhlﬁﬁrdg&l&ﬁﬁﬁ préteine Gloadthe wiresmeictis andlibicfeeH8Pc areihnghly efficient
gglex formation betmeequhe sanpl e conpared § &@g
iyrrysiaaphieen Rreseating selisvar elating wmen fiy {Shot
[ hgr,
SRR sy s
t 22atling2@). 1o nesothelin-nedi ated disorder in a
subj ect, e.qg., ,ovar ancreatic, stonmac
uterine, on SRS %ﬁlﬁsr@q? 8’redlﬁf§?m aafé%etnrl?r@egp%%ﬁéig%?t can be
cokay t%cﬁrf'i‘ille arfigEn Bp QA8 reSRIREY. DC'k Rary B pRAGEIIL vivo and loaded

enbodi nent, | mmunoconj ugat es of the invention can
useth wtamlopapltorcfen ambpeptidr @stigens e el ap fporeagp eatyacts (N estle F. et

nme [ kin C a

R s L R
C }eal§ toléxpedp Heg@tuptbrtaatigeny adfvellNDCh bivenalswbreaunstd directly to
described in US 6,281, 354; 6, 548,53 2028 88@&%
200890634 §g4he PURSIOF FBTHNIZ3HN Q@@g?roﬁ % re
O%/./eocﬁc%%) g 332 Ehg)s A§ Qﬁlekﬂb\ﬂe(ﬁtv'ap@naﬁioﬁoD@rlﬁlYﬁLQ%tﬁﬁm
for Toca Ivo or 1n vivo cel expressing
nesfetiedly Ebr{llﬁngi wlthllahh naesdéieBo hﬁthiioelyltlarb‘eﬂlent suativats agti-tumor
radi oi sotope, a fluorescent conpound, an enzyne, or
an®®¥R2¥e co-factor). Alternatively, the 20
| mrunoconj u glf}{e%%e 6RMtRR iR id Mtibblies fRY akotbaabmBaéd with
nesot helin ce surface receptors by targeting
C \stantiandi cascen rtreamdanm oéantnglee@hgzlug@tt@gdy treatment may be effectively
neso hel i n- b|n ant i.bodi. es I .

B DTG ERO Rt DA g funey pgpossble o

I %&!&%Itﬁ@dd&ew bR SotBerdBéUtR Gedtleni AlhibisteraDMbIg T gviowt dl. (1998)

of a nesot helin-expressin tunor cell, conprijsing
c dPwraert Reﬂgafcdveij 635 T Opher somBingtien Ih?ﬁ@&smt.mﬁy result in
anti bod

synergy)(m&l anti-mesothelin antibody treatment are radiation, surgery, and hormone
deprivation. Angiogenesis inhibitors may also be combined with anti-mesothelin

antibody treatment.
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25 the disclosure such that growth of the tunor cells
is inhibited. In a preferred enbodinent, the antibody

w0 200008596mat ed to a therapeutic agent, such asP@I/US2008/078123
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cytotoxin. In particularly preferred embodi nents, the

mesot hel i n- gﬁﬁ%ﬂe S§€higg Enllltr%rd 11%5 énén‘? c% alg@ﬁé)ﬁgéﬁ L O5bination

cell, or a assoc ovari an,
(92753 'b@s@%@ﬁc asti RS Rhatltatgér, Fe diplerdriie, gaﬁnnhmed:p‘tmad:xprdzssilng

duct astric/ esophageal, col t al
cotiesiars cglmloswn& Q%élﬁ et & Psa T ewa%e 9 %432 For example
Rt %Q?Q gécggoﬁﬁm nR ?gt n%éﬁr@ & 3 o /hed @13?@03% haldoerm have been

ncrea an 0 tunor cel
ausgt aoee et muresphagdslto saed angmbu rbhis tacgdting amayamore effectlvely

endonetrial tunor cell. still other enbaodi nents, ..
t #HAVelgmOoR glerth csrquogﬁals /{]@Wplys%r}t@g{l g&ly?qﬁ 61'%? Yeﬁrgd directly to
gHey ﬁ!)é/ th?@é%‘;t{:]f gag%eaﬁc AESISRE!WIRBRBind R RinhdraiM g SeArAUSdendritic

ovar i rcinomas, clear cell ovarian
caﬂbunoﬁh&gﬂﬂuﬁﬁﬁrmhk@erian ovarian - 102 WO

2009/ 045957_PCT/ US2 78123 .Ci , id
muci nous ovaMsF ¢ %ﬁ%%HH@”“%g%?%§§$%¢%%im%%qgﬁg&r?

agdRRRLAS. MERSof thgs‘é%éﬂhaﬂ@% hR3beGvadenedytsd mat@ation of
uteri ne serous carC|nonas un adenocarC|nonas

ennmah@smapneemm pr@te@tmxpm;s@ hy §meyas These include TGF-beta

rci
OFIREd: i 0B AP o MR NP0 I TR owerd, M, & O G
5AF@IQ%?IMQ@ZOMT@B@HBe[9838(ﬂ113§:ind Rdsdigand (Hams,dwhai aln(1996)
anti bodi es and antibqady drug co %gates thereg
bécisecn | 1] 1dat i RedisT OCaRb el TFF HULELPEEPe use

A%&%En% G(% Yith bl nllé%ﬁl@ﬁ% fmcd?ﬁlfé\fécqg% B ARJrad 1ﬁf_munosuppresswe

cancer in a subject conprising adm nistering
t@g&h@n&ﬂhpEmeﬁmnanmbbmmyn@$byHﬂHHBSCIosure such that

the cancer js tre the ubj e

a par ti cul alfter Bg%f?%w ﬁﬁ%ﬁ &&Tﬁﬁ ﬁS%’%ER%%QIeS
gQﬁsl%?l%Q dafl beR8ed MEAhIMRRH:i 08 fwiBaRt MedotiiaS Theydihtiade

can ers or pancreatic cancers. In other preferred

e mudelivirermnghe surfacaof d¢nslditie seldy whigh egtivate Phdfungticaangeptigen

g{paqggxitﬁtti%g %%@40 é (g g%!%rg raéﬁg(rd‘ “Elét?] inflY ?ffé&'ll@e]g/afgp? cell helper
l réctfﬂhtyj dtRl@gelwrez amqmbgrymtﬁe 3931@174:14%8@91@& em mrnsed lIS(&Iﬂ]Juctlon
in the

reat nent of cancer selected fromt
Corith ot mescoheTmsstboies GimSl ensl (OB ol el ) 527-40).
ovaria [
e e e
e rsgRITEtoT7 pard] 6194, mn)sozxvm annbagpAnarzﬁs(ZOQiédmmvl 64: 2160-

adenoca t t d '
apTnd- 50 QUgetoalct bt e Vet s Pr B0 ) 1COS
ghﬁlﬁé‘ﬁ PRL LG b@gmﬁre%@ﬁ%wm PIOAS4HdV PD-L1 may also provide

enocar'ci nomas phageal ~adenocar ci nonas,
cdboinerhsid laddnothrdl asivasormml thneasch T 2ell activating antibodies can

enocarci n nas nti pbod an be..u on n

o JRBRHI o orep inDeent s AEBERE o U Eyiohy
and/ or radi g§dRMmarfRF {Rsplnkdtioati N Qlrrenilly IbeHRARbBEL trcit a variety
agents, such as the anti-neoplastic agents di scussed

and tgeorsfod heinataboietc origiol ‘y}ﬂn]ﬁ@raﬁ versus host disease 1s a consequence of

this treatment, therapeutic benefit may be obtained from graft vs. tumor responses.

Thus, anti-mesothelin antibody treatment can be used in combination with bone

marrow transplantation as part of a tumor treatment regimen.
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chenot herapeuti c drugs and other anti-tunor antigen
anti bodi es, such as those that 25 bind CD20, Her2,

we3Mpo48anpat h-1, EGFR and the |ike. Optional | BCT/US2008/078123
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anti bodies to nmesothelin can be conbi ned with an

IC g;n(,:l 2 ? g 32 ! g reffll%] gl%%nlﬁ ‘rﬁliéﬂe% tlﬁfr}lo\ffr?lglcﬂlﬂ&ré‘ié’dm}'; E'f@l@owmﬁ examples,

anti gens I ncl ud

r eduishoddhopbot@istiged pefptthadanitiag: dThacdmhysjoﬁalbﬁgures and all
nDIecuIeﬁé cells, and cells HB%?S cted mn enes d
e FEEnGes ?ﬁhﬁﬁlé SRAUEAS aRAFHYS Fk nefgat g@p ofjs thte

ﬁ]g 4%10!1t this H%tron%?@ex‘b%s@l‘ 3Rdorpdiaiey h%f%‘?@f)*] F@&%ﬁée in their

vaCC|nat|on agalnst tunors have been
damne@d (see Rosenberg, S., 2000, Devel opnent of

Csamale I Generasisnt THSeR: Mlarie iy AR DAk AGB Y fesothelin
390562 Khayat D. 2000, ASCO Educati onal Book
Sprlng 414- 428; Foon, K. 2000, ASCO Educational Book
Spring: 730, | %%%9&559@2 ted usi
oeT] L2008/ &8ss RRIE e Hbhotleh ddidepietiidre generated using
Vaassgesis,miCh thabdxpregs .huﬁﬁﬁfanﬁlﬁmﬁ geneSDeS/fCtlbwsv et al.
(eds.), 1997, Cancer: Principles and Practice of

y. Fifth Edition). In one of these strategies,
a vaccine ig ﬁéﬁ)@l%lﬁ@ol’lﬁ)ﬂé"ﬂls@wp%t@iﬂ% w3&d & thed ﬁ[%ncfor
tunor cells. These cellular vacci nes have been
t mnbmnmason eThessliblefustarrotein warasmpossd ef the 49 kD portion of
trans S CSF.,
et o DT etich B e Shied 4 A GPLLBR R Bafyigtholiiin
t GiRAREd MacKisnad hqr C-Branalsl Tals fakion pdRE3)is fef@ted thitdein as “hu

Acad. ~ Sci USA. 90: 3539-43). Other tunor vac i nes %gy
i mesisoidelin-his fpsion prateint.r bha ﬁaisllow&temm&slg@a%ré@ ¥ iftaRdrEn

cancens 1 hich ted
SRS O n PR PO b SR RER Gl phich scree

H@lﬁ@@ﬁub%ﬁ&ﬁﬂi@rbﬂefm&to(ﬁHSM)ure Anetiegantf henCoFO hestroells used for
specific antig

|ch be ed ' t ynor
v él@aﬁﬁ@lqnswgg pb?ailr\gg é‘ﬁ?ﬁ?ﬂ? #f)lltlgll 5@ %Hélg)e secreted soluble
' %841@[& g‘x%télﬁ Qs bBGREHHIP sd és%ﬁﬁ'ﬁurﬂo@@r?l FurthEh8se, fnatant from the

shoc oteins® contaln fragnents of protelns romthe
t urmsfected IC3IQindlstshersengisPmesathelin-lyk fysif prp@nreWﬁs usgg in the

d r 0. .anti ell.s fo i C|t|n

S A Ay S Hi g0y koS TiEY R bl Toos) °

Sci ence 269: 1585-1588; Tanura, Y. et al. (1997)
Science 278:117-120). Dendritic cells (DC) are potent
anfirampgenipMicent i ng cells that can be used to prine
anti gen-spegi i G res

T vo and | oddby b RS Rn B« A A A ere

afrégedBusasy Mklfrods tHeliOs67 € b laﬁéﬂdﬁ sasihel éf&i@ﬁigeﬁxc rEousetof the
20 al . (1998) Nature Medicine 4: 3§§ 332) .. DCs n%%gg
a|Ié16\451e qugr&dvieed Hsg 7 dnarouse”nda fus ﬁ%al WpF BRdogpRpus goouse

d bﬁgé? ﬁéﬁt ngﬂs% PX%ASFP %gr};%%\ﬁgl g{lﬁ‘%ggcg ?%Js%l%él in Chen et al.

i nes)ZEBOW. (K8Yl-820 akd thetenddgen( @000 seNa vy éhain gene has been
homozygously disrupted as described in Example 1 of WO 2001/09187.

Furthermore, this mouse strain carries a human kappa light chain transgene, KCo5, as
described in Fishwild et al. (1996) Nature Biotechnology 14:845-851, a yeast artificial

chromosome (YAC) carrying most of the human lambda light chain locus, as
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Medi ci ne 6:332-336). As a nethod of vaccination, DC

i mmuni zation may be effectively conbined with
wW@nior/#®sSDt hel i n anti body treatnment to acti vatBCT/US2008/078123

anti-tunor 25 responses. The use of anti-nesothelin

antib ' i t
Pt Reh ey ONoPRRaEE aEPTRMERH ntbly bR BHEEE. HEPRE
eférabédvial ¥S 5508063634, 815; aﬂ@ﬁ,ﬁnﬁ@ﬁhpeut i c regimes.
In these instances, it may be possible to reduce the
dose of chenot herapeutic reagent adm ni stered (Mkyr,
2& Eﬁnﬁﬁﬁl{#ggﬁk 30 Cancer Research 58: 5301-5304).
n therapies that may result in
5 syger gy Wi t flogatdrateeslity mehammanodlbed gntirodatste human sesothelin,
radi ation,  surgery, and, ho IV
g GoES T AnEared Y Par e BE s Br A gigp protein.

JEpgh fonbergl Q4 4N
65b7 G Rah0 ke A AY 4L ARLI Tonberg R ef AN994) Nare

aft8(66TH): 8568&5%é’mhmhlnDalescd 0896)N¥etutenBictsabiaiadi gk 845-851 and

AT o005 A B 708 Oy e
10 °&l ﬁfﬂea‘?@con?olﬂant hiRar M&h&ﬂﬁhﬁ%ﬂt@er&%@pa@éﬁ}n(lﬁ% purified

exanpl'e anti-Fc receptor/anti tunmor antigen (e.g.
Héxtbn?‘n’rm&)otddl mzpmmaﬁarccalﬂ fekprostiiesthh Avsiorbpretei® wesated

: ar EP I?fsaa ngl%l%/ S{S}g?\fébc%lﬁﬁﬁ?usgp I']'l"hefan%ggr(iE {Njag]gnxed 1:1

r%ﬁ@mﬁﬁ% Ju%ﬁ Bf%&a@ﬁmasawl gen may be delivered
directly to t he use of bispecifjc antibodjes

whi ch bind Tbe mmwemnmr@émzeér%tlrae% iegeklyj iptergagy. | The immune
15 o E%%é{lﬁleﬁ%a%gléorg%recf l?fretrn%rrgl?al b e-&ﬁmf }Fe oﬁ r’wQsoscttree'nQ@Uﬂ &n

arge varl chani sns
Oflndlf&ﬁELImCmgysﬁd'(ﬁs desyribed bazew); Qﬁ& nbye whk highest titers for anti-
i nactivation of i mminosuppr Si V qQeLns. ex S
b)huflﬁé rasPPn R G Heteiped Fﬁéwrveﬁf%f@fg““ by

I'E(V%@(ﬁg?\%\g) ar%‘%taral%‘?%negtﬁ(%) 1]18%@014—915&%1& bntdddn 2 and 3 days

I mmunol ogy Today 13:
19;8foi‘é)@a)cnﬁamlnd:mmdvaga°rttje Gpﬂedme M et al. (1996)
Sci ence 274: 1363-1365). Antibodies to each of these
20 entities may be used in 15 conbination wth

arfeleciEs 0f M§dd PoliQisP Rt G 18kdn M'@ﬁ)tﬁélfrﬂqﬁrﬁa@f\/lcﬁqbﬁonal Antibodies
I MMuUNOSuppressi ve agent and favor tunor innmun

responses byla mchthstHco@thmqnoir%@méngm@rﬁ Qfa%ytlﬂ@esothehn

us egb(?cﬁ 2%1%1[%} S‘ft Eggl%ﬁ %Isggru n%:i‘s usrerzg Z(g ﬁ‘nﬁﬁitgres%ﬁﬁ:ﬁ aﬁ%dp%ters as

i %ilé&d@ HirheertlRgy @Batécﬂlﬁnﬁuﬁfeapl%t@f(Nd%géhIGak @ém £84)swvere
whi ch activate DC function and anti

25 prhydmﬁ@@ﬁnddﬁockmwﬂldﬁ@mldwp lbéé%\eﬁsgfr@%f@ 10do 15 minutes.
S%%Iétey%a vigs gﬁc tsﬁ;{e_%lé% t%ﬁg} GHS %eég%l %%@%%gneyc;tlgéﬁn—hls fusion

beprblt%ﬁld ute@ecpi%ﬂhié&tmﬁﬁ sighklt RagBddedes Qi/hell) shdeintubaedifes1 hour.
R et al. (2000) | nmunobiol ogy 201 (5) 527-40),
After washing plates with DPBS/Tween, dilutions of plasma from mesothelin

immunized mice (starting at 1:50 dilution and serially diluted 1:2 11 times) were

30  added to each well and incubated for 1 hour. The plates were washed with
DPBS/Tween and incubated for 1 hour with goat-anti-human IgG polyclonal
antibodies conjugated with horseradish peroxidase (Jackson ImmunoResearch Labs

Cat. #115-036-098). ABTS (2,2 -azino-bis[3-ethylbenthiazolin 6-sulfonic acid])
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Anti bodies to T cell costinulatory nol ecul es such as
CTLA-4 (e.g., US Patent No. 5,811,097, and

WG 2®8445920) , OX-40 (Weinberg, A et al. (2000)PCTus2e0$/078123
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164: 2160 25 2169), 4-1BB (Melero, |I. et al. (1997)

TR (988 R 3 BB gt bR PR

Wctad)p'}mtqmm@matbf at O 41 Home JstedWIa@d@hE:d @f the dlblltllon of serum that

actlvatl on_and thus C I vat i an I bodi e
cBRIB 03031V ) e P O i i AR hR e el

#P&R?' BBcthat ddelopY ek Q%hestaﬁé}@ ofBiti-BMnan mesothelin antibodies
tra antation is current being used to treat a

vweneetsyd fo@ Gusdnst dusioss wbrdtmbrmpd) peddseribad; heloy anghhylgidoma

tg %‘g’%{’fﬁﬁ?}{r;\}vj‘%ﬁ 26?3 e’fg{ ?X‘g glérH%I} {nteso%}?eq a%!dggf Smgé twé H fﬁrent

IERfIA YSay FdHIRES, m%a@sraﬁs@dbemus anti - mesot hel i n
ant i body treat nment can be used in combination with

bone marrow transplantation as part of a tunor

L@M@E 12% 0&01% %&é{i%#@&é&al Anttbogtes o Mesothehn

IPfdﬂ%hl‘ ated by the follow ng exanples, which shoul d

not be construed as further I] | Th ntents of

all fi gur esMawge shlenocyigs &0 9méé&%ot&ﬁt<ﬁ§836fé%8§e and a

p togglé s glt ARHEbA %{)}ﬁér RRLERALARRA LE Blcb PR Tield bREd electrofusion

roug hi's cation are expressly incorporated
hemg a 03'}0 Pﬂﬁ&hmambe]t ¢edli fusibn eh:t:tmmrgitor CodoPuise Beiences,

Gener n of I onal i

Vot Flen B D5 Ninkir e Bagenan o wirm v ARRRaT o
aﬂkfnﬁﬁi%&ﬁné’%@reM@&@Eﬁ%wh@ﬁbeﬂd@}%@m A5TEATOBICRL
express human anti body genes, as follows. 1o Anti

en A
mé58f) mehsenratiop miiuee fuysloors qellot Biesulppascalls wr%tglateﬁ@t 2.0x 10°

o5 s bR E A Btasc i SRR SR s Bl Bbibiling bigh
( \gducste (CRI1BRVII02018-GFE @i a0%Edetal salBsebith(Hiyellkag#SHB0071.03),
native nesothelin linked to a H s t

can«ta pupipkRentepvish L@t@ﬂ@‘ﬁctﬂﬂaﬁﬂ@nﬁl (190p%s @tb«c@ #25 S53%; mM
ﬂEé pReat H&U- bgdgtgﬁuéﬁm AMAL Qh@infine (érélfgtré 85i095-Cl), HAT

prO E|n mﬁ genera y stan reconbl nan
mes 070, dsgran dHe()%QQSi@G tlybridoma fid;dm'ng Eabt@HBI \&driss#2 1B 1Igh1 0%

STk R TeRd BiFnoseodinPLtduth sbl fertdacitisblyein
sz(ﬁ)xo @Eﬁ% g 8840 f()rOQ r@Ib NYikF QAR 7 (A séirhd 68 Adetlium Ehaining

creted luble flusion protein was purified for use
a$1ATrwan ogpdaved Iﬁumhtrh@hmnrcemam@}iff dCalgrofi2drA%/Hel) 20

transf ected secr nesot h
f usi on prot eﬁ%%lo\kég hég ‘Hglgal @f_etl\%x]%aessscgeeneé Hl 2 direct ELISA
i/l %g%? Qe HUMRRSNi L S BEGAA bg,@i’hfnﬂéﬁ H%pab@h@ttﬁam dr l&ﬂﬁzgﬁllgﬁthuman

lambda light chain antibodies. In the direct ELISA format, microtiter plates were

coated with goat anti-human IgG F(ab’), Fc fragment specific (Jackson
ImmunoResearch Labs, Cat. # 109-006-098), 2.5 ug/mL, 50 ul/wells, incubated for 1
hour and then blocked with 300 pL/well of 1% BSA/DPBS for 15 minutes. Blocking
buffer was removed and supernatant from fusion plates was added (50 uL/well) and
incubated for 1 hour. The plates were washed with DPBS/Tween and then incubated

for 1 hour with goat-anti-human kappa light chain polyclonal antibodies conjugated
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Ful Iy human nonocl onal anti bodies to human nesothelin
were 25 prepared using mce fromthe HCo7 x hu Landa

w@aiss9sf a transgeni c nouse of the HuMab MopSEUR2008/078123
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type ("Hco7 x hu nouse"). In this strain, the

epd gxgﬁgféﬁfs%gﬁﬁlda%é‘ gﬁ)@h Jicehty dei 15P98P 8o %{ﬁ%ﬁ%ﬁﬁn lambda

honozygous I srupt as described in en et al
( HQQ&ha15IYEQc]]onallﬂltﬂ)bd}es 20njagaded Wish dntberpdisb psropisiase(Biosource

% @92)2 ﬁ%ene as qa@%%%%@g%wd@xé‘ﬂ §0s@Se and

a&;tk%a P& Ero B&bﬁeﬁ%ﬁﬁ?aﬁ(‘)DmlB rBRr Wefls vathhurevateda>0.75,
t chain rans ene,” KCo5, as described in Fishwild

ewemlsele@ﬂfzgg“@)ﬁmaeltm@l}&sgt echnol ogy 14:845-851, a yeast

artificial 0 YAC Y .
hunman | arrde&ICFfl Sﬂg tﬁoql 3¢ Hg% Sl%{lé-%i ggl% %G/hﬁrﬁan kappa light
20094 048884 BCThIMS20R81HAL 8 ER T haliestibbdieswere tksferred to 24-well
2000/ 026373, and a human heavy chajn_ transgene,

asultugess gk ifﬁb?é daysdates csll supsrgEit @nsgglng@.@l weHg was L_!:Cs:greened for
5 54 807
3 sineIRERE BRI Ol Moty hubfn 980 Sh bRy Hoddking,

AON6C unman sot he
hﬂbhdﬂnﬁ‘a@ sp&dific tdh’(lﬂlﬁﬁanﬁdstheﬁlh e ipfdteabl fier the 1ndirect ELISA used
mesot hel i n-hi s fusion Br otein. General i mru(g{l

on
s éqﬁéh%gecav@ﬂ Sareen Ridbe PTG 5 CRE Segte REpIogalqs Ascribed above

I
S AR 050 B s g

Mswyernueare wWais 4ronoint heg3/bh kagpa cmybmdgﬁﬂsl lainbéa p<vsm\{mubnreéf

ranr;tsloiJ ﬁ2| | nl ?{,hg hg C#Oglléa,e?%q&g gfépgé F% Ser a?aq&uo&ﬁnd screaned two times.

f MAMib e RAKEOEH LA NRSNRE (RBcERUIiS (RRIIew igGahpRsf Wedeon
protein) was used to inmunize the mce

i perferpend; usmpgmatﬁdtﬁmgwa@ms%we&ﬁ@luaﬁ% prifario @eging. Ten
magtgg%?s qr%gﬁ;t adndgt%dxlr té%% cte é%gk %}?ﬁg@\%&g?gmg %I;(l)ﬁal in vitro

€ed éﬁil ﬁ@ﬁﬁ@@ﬁﬁbd@s Thped ztrmbed gleb,y3(] 1et(onigiaalail orel name:
eeds, sSma was. screene n i rect
aiah 42103 o T o et GeaimBLrion s S 24D AEH GiiagRdBy Coriginal
tif o%r Saln@! 183U 1D, 7@'1@[‘8)”@%@ égféc{eﬁ f@f‘lﬁﬁﬂeﬂcﬁ% MRIBribs@elalysis.

forrusions, ce recel'v nal boost
i ntravenous (IV) and |ntraper|toneal (IP) |nJ ection of

;hsamgle 3 UGB LT AIeSEA AR YOO adﬁéﬁé@pséﬂanﬂg’m

Ant i - Human l\/bsot heI i n Hunan Mopocl onal Anti bodies
sel ect the HESFDRhicdveres spermins 1§ hﬁff“@’rﬁnldlligg‘F chagp variable

arlléélo %Q%QﬂAb@ exBiakdRP tﬁéBC dArdidiesd Fbdes hsaRs@bed in

use moni t r serum ant | ody titers, as
f dxaoipte 1,Wae tageasedivomgstandatddaN Al scqmnlctﬂgrteqiima]:ues and the

(Novagen Cat. #711 were 25 h and bl ocked .
WEERIES58 PP 100 et BB bSO £ G TSR R (eSS Al
three clones were found to express an antibody comprising an IgG1 heavy chain and a

kappa light chain.

The nucleotide and amino acid sequences of the Vi of 3C10 are shown
in Figure 1A and in SEQ ID NO: 25 and 19, respectively. The nucleotide and amino
acid sequences of the kappa Vi of 3C10 are shown in Figure 1B and in SEQ ID NO:
28 and 22, respectively.
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After several washes, supernatant from CHO cells
secreting hu nesothelin-his fusion protein, titered

w0 o009/esesTTUm si gnal , was added (50 |/well) andPCT/US2008/078123
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i ncubated for 1 hour. After washing plates with
DPBS/ Tween, Cgfn&)%ﬁéo%rlﬁf_t @ (ﬂ%@%tzﬁeﬁmm%g%ﬁlﬁl sequence to the

3
i mmuni zed mce (starting at 1:50 dilution and seriall
dkhamreurbarRgerinling mmasjunagpeulirti@asy detdn sejuenesh depbnst that

i ncubated for. 1 hour. e plate re washed wt
oPB AT Sehsth Helsae i e Bt Rt ot oo Vil 8133, a D
gvl 9(%3’16%9 EbmWMARS JSRRODYClooRala THRRLIRACIES o weahkek TH 4B.

hor seradi sh™ per oxi dase (Jackson |munoResearch
L Bigher Gaglysi# o the(38H.00883equaBT §sing the Kabat system of CDR region

B
(R aS8howt 2984k Wasnd RSE@IYBsandt phdT,esspectively.

anal yzed spectrophotonetrically at OD 415 nm Titer
was def i ned Campatisondifithe 36 H bghtshpinimmmegloppliysraaencs o the

two, tines the r . Ll-er
i b Bl IR QUB B TR el e SR mBALh that the
hiz ghhe kKhppal 1Rk Shaah uiliies ahiRBEmeRSasH @uinan gainlbedV,eE6 and a Jx
were used for fusions. Fusions were perforned as

d esrndnt &unbisinean gemaling B i4dl divethesansbistsad dltt 3C U e sequence using

RSB L DR TSR0, PG Yol I i
Gemmat _tdsm &fd ¢b rré%&m shs Qe e FipgrHBram MSEE [0 MNs: 10, 13

Anti bodies to Mesothelin 1o Protein Muse splenocytes
i eod &b.adspeeiovalhi gh titer HCo7 x hu mice and a nouse

myel om { U0 yRALERE A8 ] M8 dedtich s BBURIAPb £ arc shown

field based electrofusion using a e large

c harkete T2 khd fSEQNDAN@C6 apidtatapedti@ylyo Thginseleotide and amino
Sci ences, | [

nc.,. den Burnie, WMD), Single, ce
s @sigeRayHRes Afthe NI ehP At rIEsIRYRYR Eég“ff? PR %@HP%@Z 29 and
hee sed to an equal nunmber of P3X63 Ag8.6.53
(R

580) nonsecreting nouse nyel oma cells.
Resul ting c&longavissreofthatad hatvy2ctaininirodnogbabiulig seglehce to the
in flat bottommcrotite .ates in selective DVEM
PN UERD SPRA FPH oI URBEy B gF O Spio (s TamcRj i
angk dO¥ LS ahamalifliz8€4 VNsédM & Foen Hhidh in@ )y, 3-3BRD
suppl enent éd with bet a- nercapt oet hanol (1000X, G bco
#24©861 028) the humen 20rERES3{18endyr B senoed from) human germline JH

? %%%ﬂg@@@"@g% ggg (% H{_%%gl&ﬁ l(e) Ilr%%ﬁ%ﬂ%q{aq)%? is__}gge)m O%R region

oni ng Factor

( BeRMardasoff BHQ0 PHe) delih@2onR3GE heat ATKKIN ECR, IR BE)d CD3
condi ti oned nedi um and Penicillin-Strept ongm n g,loox,
Caegignsoasshowpdn Figuye 2appdin BQUP N0y 3 and §nisspictiv el

medi um cont g ni 0g.. . HAJ r @ﬁ%g bR %IPQJ'IHJEE to th
cont ai ni ng &I :@Ff)g?)othﬁgéﬁc}%% .l% A? er 10 (tzl%enieéo ©
d ayswnihneiavigdtralinenelrhsnogbrbelis dighedhath sequenceds deodnsEhte@ahat the
assay for wells containing human |1 gQ human kag%a Ié’ gtzlt

c Keidkappa hghteghaingety g Y « segment from human germline Vg L6 and a Jx

segment from human germline JK 4. Further analysis of the 6A4 Vy sequence using
the Kabat system of CDR region determination led to the delineation of the light chain
CDRI1, CDR2 and CD3 regions as shown in Figure 2B and in SEQ ID NOs: 11, 14

and 17, respectively.
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| anbda |ight chain antibodies. In the direct ELISA
format, mcrotiter plates were coated with goat

wa@eopAokesan | gG F(ab' )2 Fc fragrrent speci fi c (BEDKSWNS/ 078123
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ImTunoResear ch Labs, Cat. # 109-006-098), 2.5 g/nL, 50

1/ wells, r |
300 L/ wel | ‘?l{f@%é& é%gﬁﬁé%%%)dp&% sﬁﬁ%}ﬂeggf‘th% \gg&FﬁBglV\ArE Bhown

bitf Fignrevls anceimBEQ TRAND : Qi padRdt weapectivem flbe noeleqidetaad amino

bhs Stgeres oot TR PR Bsa B A i SRR IR ARG 0 anc

f ol rlsJaetielyV th goat-anti - human kappa l'i ght chain
pol’ycl'onal antibodi es conj ugat ed -108 WD 2009/ 045957
PCT/ US2008/ Cagipadsonvifithe bt Seavachain lm@rmg@hg@ m@@wno the

#A80- 115P). or. human
OBt B aet g ng P U PN iR TR e P b SRRt
Pe{eoPH [dasey CRIPHAFRR V%gmeﬁﬂ-ﬁ%@mnaﬁ@eﬁrhhﬂ@?h BAY.a D segment
the plates were devel oped with ABTS substrate and

aframythe hu@p@ eendpted? brgtand @i seegeniciom ymameepaimnesH 6B.
hf t
B0 8B P e 2 T RO e

Ive for

hde@mnihgi@ hiedenthi aleaeatiof bf thediraynchain GRA N CDRY dndr@ing
i chain anti bodi es we transf red to

l'ambda | i gh
D EHETI2S SRalYR Ut BgreA A B AV NAGDS: Sabrhd SUFSERtelht
fromindivi gﬂﬁlgaﬂﬁlﬂ of the9B1 & ﬁtrc%@@ﬁ%rﬁlﬁ{oglcﬁ)ﬁﬁﬁ 'sé({u%héeyto the

using an in ct ELISAto 1dentify human 1gG anti
p koohwie hagar @ermlmeunhmmsgls)belm fight chainsequencesalootonstrated that the

lggé %ragé%; Céhf pﬁ@?ﬁ ug 1zetslﬁle 41%%%6 %ﬁém%?gﬁgnm h A27andal K
%&g kroﬂlshlgﬁﬁlcéér}ﬂ‘ﬁﬂ ?IQ@V GFurﬁ]er arlaf3{s JFISEB UM, sequence using

y titers X hu m’ce, except that the
s dnepﬂ(ﬂaas sysemmaf GHR mg&nfdletmnhmtlblg &dha tlllcaciqblaeajmnmf the light chain

cFottoh GTZeR EP3arts Sanad T s TR 0542, 1

Mihd i 9l seb@ et eri zation assays (described in the
foll owm ng exanpl es) were perforned using supernatants

f rom over gr &igure4 shesvy the alignment of theotC 00and| 6 gy Teain

n bi.t j% ﬁ]?eqsnro"r% éﬁ?{gc%s fg%@rﬁ II\E(?s\e/ h ? raﬁg' 3h ar%%:}o%rcﬁ%ﬁﬁ@c\%lth the

plgéhﬁlﬁ@dV@BIBB kadyded Btige aaatseqmdw(smﬁmmq 6n).gTimaCDR1,
cl one nane: 1382.210. 3C10. 1 6), 6A4 (original clone
n&RR2 arsBoDR3gesams ae @lngaied7R1 (ori gi nal 20 cl one

name: 1382. %ﬁgﬁé@%@gﬁ@?&&%% it etrﬂ%&@%%@“ﬁlgﬂtgcham

and further t ruct ur al
Chariatdé emirz)aetcncb%qoénoém(SR@ﬁﬂDé@si% C2@nd @AdrearedtiVadg) wirhéhe

cDNA se ences od| ng the heav

v &PV k £§ic @Htl%a%tfxs%qus&%ﬁ%é?@g@ B bﬁ%h@&%DRl CDR2
6%ﬂd@?ﬁ{371%%10%Qféed%hn@a?te(gescr' bed in 25 Exanple 1,

Wer e sequenc usi ng standard DNA sequenci ng

t echni ques dinghire ﬁehow&@we@ggmjexpmﬂt]@q M1 heavae chain variable amino

characteriz e tr

e st B d0 N aube el ey TRl R) Feia

CQERIehSd (E@ID hasd32heamy Cﬂl‘ﬁl CORWa CDR3 regions are delineated.
Figure 7 shows the alignment of the 7B1 kappa light chain variable

amino acid sequence (SEQ ID NO: 24) with the germline Vx A27 encoded amino
acid sequence (SEQ ID NO: 34). The CDR1, CDR2 and CDR3 regions are

delineated.
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kappa |ight chain. The nucl eotide and am no acid
sequences of the VH of 3Cl0 are shown 30 in Figure 1A
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PEET£HS20081i678 123 desiomipsetysovsieg stapdardeeomhimanyDNAGehniques.

[ | obul i t K h 1 i i

| FRRa0P B0 S HEAE B RO be o s i rgpession
t REtRGRA HBRY Yhhah P abd 1ibhiZB8in&oMlaReesTeRy such et fheariable
germine VH 3-33, a D segnment from human germine

D&:gichs aroreralivelydigted to thesansiantaceions: mitgraativglyg gepatate vectors

Furt.h | vsi s .of V] i .
e s8R kBt eRiot B ik Tenkh M7 SR UGS TP doreDlioh
dehdin e/bA Qithifthg Eenfiesonexpfeasion CE¥tdrs s@iiZe fondsdinreating full-

regions as shown in Figure |A and in SEQ | D s o1
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sequences of the VH of 6A4 are shown in Figure 2A and

in SEQID NO 26 and 20, respectively. The nucl eoti de

and AN oRci-dshgpdences of the VL of 6A4 are shown

in Figure 2B and in SEQ ID NO 29 and 23, _
respecti vel {fo t€&otpaabilsyof dfe atnltibo@mtoﬁéad/gp qeHgiurface mesothelin
I mmunogl obul.i n.sequence, to th 20,.kho h . : .
QNS AR BB E RO Neh ) s o BB R o expressing cells

deppnaRs aheed badignatiBs HFR 1 bR aMnedhaivarii tdriceeselldindy] NCI-
segnent from human germ i ne VH 3- a D segnent from

t FR2RAdR Ggeesignatien Lté&@ﬁdlugfayﬁ}?@e%@ﬁfi nespiehieian CFPAC-
gg;(gjé[' e D‘gsl_i| nagl%'{)hd;ﬁkgggtg, a%%#aéﬁag?%%&%c%%ll\{ﬁe), and KB

nce usrn SyS regi on
deAgO0 Dadigmfioh €L TH-07 tatengtel draleatdioomotelt luee) hEawthe flow

O o A £ 27 28 L% IR oS v
Conpeay, § 183 RAG b GNbT CRAI e T [ | -
CoRE 980 APRR A0 a0 IRl by e

| izghbodshaivtionefiseasabodesisdtlatigintibatotthingsAd 1R agia and
light chain utilizes a Vk segnent from human gernl i ne
VKhe Bixdweg veas jrcubated on ice for 30-60 minutes. The cells were then washed

three times with 1x PBS + 0.1 % BSA. A 1:50 dilution of R-phycoerythrin-labeled

goat anti-human IgG Fy F(ab)2 fragment (Jackson ImmunoResearch Labs, Cat. # 109-
116-098) was added and the mixture was incubated on ice for 1 hour, followed by
washing twice with cold 1x PBS + 0.1 % BSA. After the final wash, 200 ul of cold
1x PBS + 0.1% BSA was added to each solution and analysis of antibody binding was
carried out by FACS.
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dnf—isgthera &eﬁ!?sov
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region determnation led to the
del i neat i on Tat birhiénd d)fght 3€ha A4 QORB1 ChRkRdes th €D3nbinant

ure 3B and. i

Jreingyg Rgmip

S | D . 12,
AT SrFGEASAR e

ot it 3G c@nd 6@4\%&3‘ QBY lénﬁﬂ%ﬁlék ea%l@ WeR depitlaf1yPipied on a

acl d sequences (

SEQ |

20,

respectivel

V\"Pt‘“em*@? (Plgl@c,rﬂcquéordd—lla ceae@ ﬁié\éijeldp ahhigh dgresity (4 eThe
SE
aSP ey Scperre BUSe SR Qe BRI s 08 fmended

ang tefhati@R@ardri gifer 8RS0, gaL babBe pﬁﬁﬁétDarﬁtbbdy was captured on
sequences (SEQ I D NGs:; 22 and 23, respectively) wth

t eOtoD (v apnpeRiraiRn eicsf serembannhburaen BrelbrlBridis-tpasprprotein
T
0390 T Gk PR ARSI Ay

nea Fi g’u
hesgiviyites bied flow aste 8B & parho Thaantipenevpseatiosed SEQsdodiakfor 8

21). with the gerrrilne VH37ecod no acid
< BNBiSE oIS BRI N A o7 BORETI BT A pferact non-

r %Qé&ﬁébﬁﬁﬁlg.d EA] ﬁ%%h@l?ses were carried out on a Biacore 2000 or 3000 surface
plasmon resonance instrument, using BIAcore Control software v 4.01. Data was
analyzed using BiaEvaluation v4.01 software.

The results are shown in Table 2 below. The BIAcore results for
3C10, 6A4 and 7B1 confirm the flow cytometry results that all three antibodies are
capable of binding with high affinity to human mesothelin.
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ce For . t
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reaction 0 il ut 25 t d | ut

a@ﬁlé‘épet) B HR P Viou esGHSERSHS PTRTE KT RGP & 1156 7B1 mAb
I?d t%naqul &he eﬁcﬁ)@ff&n 0 LD aﬁgg 680 rh&B wWaQhbRs @Q)ck both
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en wash hree tinmes wt
| ¥CRBSnd 6&4]311%1%1.@. re@orﬁblﬁﬁhtdndsuthehm. of
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hour, followed by 30 washing twice with cold

| XI SBS + 0.k %ﬁl?éé(mp%,ttﬁé st‘éﬂﬁt}f A1k pYBE p(), 6290:14 791 was

examined in chemical unfolding and thermal stability analyses, as follows.

The stability of the anti-mesothelin monoclonal antibodies were
compared by measuring the midpoint of chemical denaturation by fluorescence
spectroscopy. Fluorescence measurements of chemical denaturation were performed
on a SPEX Fluorolog 3.22 equipped with a Micromax plate reader (SPEX, Edison,
NI). The measurements were performed on antibody samples that had been left to

equilibrate for 20 hours in 16 different concentrations of guanidinium hydrochloride
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| x PBS + 0.1% BSA was added to each sol ution and
anal ysis of antibody binding was carried out by FACS.
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was 20 anal yzed usi n? BraEval uati on v4. 01
sof t war e. Iﬁfealcrrmmnt measueerstionnt inpltingl¢rapeatbeds ghn) Fers

resiersen b ol DG el R A Bactorn
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mesot helin. -
Denaturation data on the antibodies was obtained by heating the samples, at a

uullLlulo \VVCIe Iull UII UTIT L,III IJ, a

concentration of 0.25 mg/mL, from 30 to 95 °C at a rate of 1 °C/min. The antibody
samples were present in phosphate-buffered saline (PBS) at pH 7.4. The same buffer
was used in the reference cell to obtain the molar heat capacity by comparison. The
observed thermograms were baseline corrected and normalized data analyzed based
on a non-2-state model, using the software Origin v7.0. The results, expressed as

temperature (in °C) at which peaks indicative of antibody melting were observed, are

shown in Table 4 below.

-115-



WD 2009/ 045957 PCT/ US2008/ 078123 Table 2: Bi ndi ng
Affinity and Kinetics of Anti-Mesothelin Antibodies to
woe@oniosant Human Mesot hel in Anti body KD x 10P¢VS1008/078123

(1 /M) x 10 ko ff (21 /s) x 10" 3Cl0 5.8 6.30 3.62

6A4—579 6. 397324 Thi % o A-Rvestigat e
 he epi topesTg%lér%d Tgléﬁ{}ﬂ‘egtébﬂgy%h&% %eggé nglégcfgénAbs

epi t opeitdeni ng | anabykeisccopr e per frared ey t h |Bl Apedle3 (°C)
3C10 and 7B1 mAbs were covalently linked tola CVh

chip (8@t®oxy nmethyl déktran cpated chip) via

- 1 ]
5—am-hes—usi-ngt+the stgé‘.dard a-re—coupting—dh

;nd kilt6AéJ'rovi dZd by Biatore. M xtures of

Mt botyg@nt Tgenm conplggx Were [T owed;agross t/he 82
mrobi | ized antibodies. The antibody concentirations

were a two-fold dilution series starting at between
50 and 500 mh rekhilgs 4890 irtkdatdthanthe 801 0a6Aoandva31 antibodies have
between 22 and 44 nM _ Anti bodi es and nesothelin were
paesitahlewhamicgl anskthermal sigbHlityl PRBEHIHr i or to i nj ecti on.
1o Antibody-antigen m xtures (15 uL) were injected at
aflowrate of 6 I/mn. Antibodies that have
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simlar 15 epitope) as the i bed nouse
aafttibodesethaliraiomAin Kk Hithe AB4ssay\kitsfouwblich areacommercially

di st} i f 3C10, and K1. 644 .
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1.was ..exam ned in chem. cal unfoldi.n t her nal .

SRy s ey o S AR pRFIER semesin-
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by neasuring the m dpoint of chem cal denaturation by

15 f inhobigsn entevengisbeslt deatiopyer 2kt ddiSescence measur enent s
of chemi cal l\gcgrgg é’!:riﬁgalllg,ncc h%g@ﬁ}’?&t&i Pesk 185 cAfy AL RPEA culture
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peesbobRAsa R e B raR MRty
20 0 0lQumMObaLL of IR BRSBTS BFRAS 1R LS tHERGRuIER cells so the final
antibody concentrations were 1pg/mL and 0.1ug/mL. Cell and antibody were
incubated for 10 minutes before addition of 25 ul of 8 pg/mL Hum-zap reagent. The
mixture was incubated at 37° C, 5% CO, for 72 hours. 100pul of Celltiter-Glo (a
viability dye) was added to each well and gently swirled for 2 minutes. After 10
25  minutes at room temperature, plates were read on a Promega Veritas Microplate

Luminator.

The Hum-ZAP assay was conducted using the mesothelin-expressing

cell lines NCI-H226, CFPAC-1 and KB (described in Example 3) as target cells, as

- 116 -



bl ack, |ow vol ume, non-binding surface 384-well plates
(Com ng, Acton, MA) and required 1 Mof antibody in a

waoedob/ov9bunme of 12 L. Fl uorescence was excit edPEE/USD8$078123

10

15

20

25

nm and the em ssion spectra wer e measured between 320

Pe TR SRR SRASG shBG0 B PRERE P Rd P

pﬁﬁl&%@ TeHOIplenghiBS. and r@urt@mtekpmksieyr qualirtiedy BelofvrinMable 5:
t he dat Data was fitted to a two-state denaturation
nodel u3| na the GraphPad Prismsoftware. The results

BX pr e§3hsld Saéntbhehmioarof@\m&ﬁhn éftnl“ﬂbﬂd1©$ Usiggitium-# AP Aessy

hep A

Ae—u O+t ||\ 54 |||., 1~ -I O UI =3

10 mbgd% Ch u@gp St abi IN@ 1Lg‘%am K?EE gl in KB
Ant i bodi es Antmg(gmelynf al di ng M dpoi nt (GdHCl, M)

BC10 2.50 6A4 2. 67 7131 2 21 The therml stability

—_—— =K

7

)f th3eClé)nti -mesot hel i n ngnocl @h]él ant i bodNd3 was +

et-e+rm llcu u_)' cal Oi:i-i ret+ie clllcll_*)lbl s—of—the netti 18] T
1en'pe ure of the antibaodies. Calotinetric

measurgients|of neliing tlenpemapures|(Tmrvere 15
perfornmed onla VP-Capillary DSC differential scanning

L)

+/-
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wer e ase

C@rerregtc@ﬂs &ﬁﬂtMtH&'tWé%ﬂtrE@dr@s anal yzed based on a
non- 2-state nodel, using the software Origin v7.

results, expr g~§§g@pr§1§errgs‘e¢pﬁp@py{s@ﬁ, gre(rp‘qq:rr@}rzgtorwflt]aq]6A4 antrbody
B o o
PGT HUS2R03 NTIBH2S wistdrewd to SérconfluicabiThe bghenént cells were
a3 iy cclbroCion o Aa a8 mpen g1 For 41 vy G
transferred to a 15 ml conical tube and washed once with FACS buffer (PBS + 2%
fetal bovine serum). The cells were incubated with 6A4 antibody at 20 pg/mL ina
volume of 450 uL FACS buffer (PBS + 2% fetal bovine serum) at 4° C for 30 min
followed by washing with cold FACS buffer. Cells were then stained with a detection
antibody, a goat anti-human IgG antibody conjugated to Rhodamine at 20 pg/mL in
FACS Buffer at 4 °C for 30 minutes, followed by washing with cold FACS buffer.
This receptor/antibody complex was further resuspended in 450 uL FACS buffer and
incubated with the cells at 37° C/5% CO, for specified times (zero, 5, 10, 15, 30, 60,
120 minutes, and overnight) to allow for internalization. At specified time points, 50
uL aliquots, corresponding to 150,000 cells, were transferred into 96-well plates and
stained with a wheat germ agglutinin-Alexa Fluor 488 conjugate (Invitrogen, Cat.
#W11261), which stains the cell surface. The cell aliquots were incubated on ice for

30 minutes with 10 pg/mL WGA in FACS Buffer, followed by washing with FACS
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The_ results above indicate that the 3Cl10, 6A4 and 7B1
anti bodi es have desirable chem cal and ther nal
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Following the incubation, samples were washed 4 times with PBS to
remove unattached cells. Attached cells were measured by adding 100 pl/well PBS
and reading plates with the Synergy-HT Fluorescence reader at 494nm/517nm.

The results are illustrated in Figure 8. The results show that OVCAR3
cells adhered to CHO-mesothelin cells in the absence of antibodies, but did not adhere
to control CHO-S cells that did not express mesothelin on their cell surface.
Furthermore, the presence of the 3C10 mAb or the 6A4 mAb resulted in
approximately 68.7% inhibition or 84.8% inhibition, respectively, in cell adhesion, as
compared to a control antibody (DT). In contrast, the 7B1 mAb did not exhibit the
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W&H@h@lﬁiult theta@algdds2 Gn aHBtudiesya humah BICEr iodtypé contml hvas used as a

a%@ggcivgllogtsrglayCe\{\ﬁ%e?(ee srgu%rm% at 2000 rpm and incubated for one hour
incubation at 37° C. The supernatants were then collected, submitted to centrifugation
and 20ul of supernatant was transferred to a flat bottom plate, to which 180 ul of Eu
solution (Perkin Elmer, Wellesley, MA) was added and read in a RubyStar reader
(BMG Labtech). The % lysis was calculated as follows: (sample release —
spontaneous release * 100) / (maximum release — spontaneous release), where the

spontaneous release is the fluorescence from wells which contain target cells plus
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of maleimide containing drug Cytotoxin A at a 3:1 molar ratio of drug to thiols.
Incubation was at room temperature for 60 minutes followed by the addition of 10:1
molar ratio of N-ethylmaleimide (NEM) to thiols to the reaction mix. After
incubation in the presence of NEM, the resulting conjugates were purified by size-
exclusion chromatography on a Sephacryl-200 column run in 50 mM HEPES, 5 mM

glycine, 100 mM NaCl, pH 6.0. Fractions containing monomeric antibody conjugate
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In a first series of analyses, the effect of 6A4 and 6A4-Cytotoxin A on
the growth of NCI-H226 cells (a lung-derived mesothelioma; ATCC Designation
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in 50 mv ES, 5 30 glycine, 100 nM Nad , 6. 0.
FlaaobusoAQCKbrﬁsmmirﬁgeaﬁnﬂmmth the aﬁltthﬁfd%/aréﬁﬁﬁm ééit ot show an
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C QBREAt, irthinht withdhe BRSIGistbkiaM tatju@te vipiiicalalyeinhibited tumor

by nmeasuring absorbance at 280 and 340 _nm Cytotoxin A

hasowtheassilpsfeatest ia thheaphpef Iogrrep9A@pt dBoxin A O / NH2

ml }_INO lC_III Hin BsEl¥nd sbiies'of ahhl%e’é', e G tN i AQ ddd Malc§otoxin A
on the growth of HPAC cells (human pancreatic adenocarcinoma; ATCC Designation

CRL-2119) in a mouse xenograft model was examined. HPAC cells (5 x 10
cells/mouse) were implanted into CB17 SCID mice and allowed to grow for 8 days.
On day 8, at which time the mean tumor volume was 96 mm’, the mice were
randomized and treated intraperitoneally (i.p.) with 6A4 (10 mg/kg or 30 mg/kg) or
with 6A4-Cytotoxin A conjugate (0.15 umole/kg), along with controls: vehicle alone
(PBS, Q3Dx4), an isotype-matched human IgG1 antibody (4A3; 30 mg/kg) or an
isotype-matched human IgG1 antibody linked to the Cytotoxin A cytotoxin (2A10-
Cytotoxin A; 0.15 umole/kg) and unconjugated 6A4 (8 mg/kg) or unconjugated
isotype control (2A10; 8.7 mg/kg, SD) at equivalent protein dose. The 6A4 antibody,
and its controls, were administered with a dose schedule of Q3Dx4 (every three days

for four times). The 6A4-Cytotoxin A conjugate, and its controls, were administered
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5 Those skilled in the art will appreciate that
al though the term "cytotoxin" is enployed, the

W@ 20090¥395E shown actual | y enconpasses bot h t hePCT/US2008/078123

10

16

20

25

30

cyt otoxin proper (partner nolecule) and a |inker

TR P B)ELOR 08 0 B0y ey 0 Bt

toxinis
rﬁit@aﬁednmlrﬁagsprodrug formthat is then hydrolyzed to

NI TN P T
M7 ?@ Igﬁnfw ﬂ?e rh%l t&fni&g '{/bllgn{e%ﬁ‘nﬁ)é'dlatnnﬁr&a%y Q&hﬁ%ﬂ féls\{)eétively,

proper. r ol YSI'S
Nlri er tidated edthughichs atond, %W@ymwxm AQ. 15IH2I101¢A@]\IISNtype+

ONI O HCytotoxin In a first serjes of analyses,
t mmatchied egjugsiic G4 OapoRRin &yPdp mq%e/hg)@welgbﬁéqw@wh

el A S OB SO 0

1P )prétbinal ob® e XEAD griah b/ kand 8D nvglisg et amtmeknatb}ned IgG1
this xenograft nodel, SCID mce (CB 17, fro
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t yeRhowse Ixunmgrafamodél wodld nbhiee eripeetedwr moBniraamoliustiAdedC response.

and t ted t t | i.Dp. ith )
EIETRETEE MR e
( %.Bé'onj‘(%g‘tae/ W& sho@h W 8e %Jy@ffé@@@é 12l ishibM@B It d@*o@‘tl@ﬂﬁhe HPAC

, an isotypé-mtched human I g ant i body
Wro@ﬂsan |sotype- mat ched human 193 anti body

e PR R e EsAia )
0B AR Sf BParighancet Uedve ROV CAR3 e (ARECIYEgaxion HAB-161 ) ina
conjugate, and its controls, were adm ni stered _on
mouse xenograft model was examined. In this xenograft model, CB17 SCID mice
were implanted with 5 x 106 OVCAR3 cells per mouse and the OVCAR3 cells were
allowed to grow for 42 days. On day 42, the mean tumor volume was approximately
100 mm3. The mice were treated intraperitoneally (i.p.) with 6A4-Cytotoxin A
conjugate at a 0.1 or 0.3 umole/kg dose. As controls, mice were treated with vehicle
alone (PBS, Q3Dx4) or 0.1 or 0.3 pmole/kg of an isotype-matched human IgG1l
antibody linked to Cytotoxin A.

The 6A4-Cytotoxin A conjugate and its controls were administered on
days 42, 96, 132 and 176. As shown in Figure 11, treatment with the 6A4-Cytotoxin
A conjugate significantly inhibited tumor growth. Tumor growth was controlled
throughout this example, including through the final dosing at day 176, for the 0.3
umol/kg dose of 6A4-Cytotoxin A. Tumor growth was controlled until day 150 with
the 0.1 pmol/kg dose of 6A4-Cytotoxin A. The isotype controls were not effective in
controlling the tumors (data not shown).

In summary, a cytotoxin conjugate of 6A4 antibody (at a dose of 0.1-

0.15 pmole/kg) significantly inhibited tumor growth in vivo in three different

xenograft mouse models.
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Significant increases in ADCC activity was observed using non-fucosylated 6A4 on

OVCARS3 cells (Figure 12a) and H226 cells (Figure 12b).
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t eatr@addmizedper ﬂrémmrhper(tquauy wiiht 6A A48 00k @f iGemkitabine,

conjugate at a 0.1 or ose. controls
nibseopbinatiop ééﬁa&p%s Eﬁn\?éﬁblemve fednePniebsr %&ﬁ sofype

s e R Rl PR 20 AR L O owth wes
cnﬂnﬁM@dtb@* adlrenitimtioonvf @A 4nfipdueGerdeiabirst eM@@lmﬂi int@Bjtion was
6, 132 and 176. n Figure.l1
A Rea e AT REY SME B ol e A edn st wich
Stﬂﬂic&h&ﬁ@&wsdggéét&i 5 86kel JEpBAdeEf Off8da. Tunor growth was
contr ol hroughout this exanple, including through
t he flnal d05|ng at day 176 for the 0.3 nol/kg dose

of, 6A4- of pxi Turmr ntrolled until
dh}i—‘lﬂﬁﬁi’t es?tﬁgﬁﬁ Fi‘pﬁ?ﬂs V\%‘é%mlé 4 Cytotoxin A.

The isotype_controls wer.e i ve in 30

control | i nghflﬂ’ém?lﬂfﬁ@fﬂ%en(“até}’ ESIH%fmté 6‘%??‘4 Vo ety I

c ){Eﬂ.ﬁ}p%l H?nc? RN t8mBs RHeRniRAHY rdnat ofedRERiodfofGackothelin

.15 "nol e/ kg) significantly inhibited tunor growth in
vnwtnlmqns t i wvasl pfef emepiexedyeitioy FRF € -1ahsled G o gl Sluman fab

NEACRPES By RO Lo A b e e R B iy, This
NESmplesaskltikdreitbe & Adth(Eeiviindd) I inethods esdaentnshiotng. 644 was

be efficient nmedjiators of ADCC in Iung and ovari an
c ahess o bind g Yarign Sanqerfp PELERANE SRGH S ST ARFFAD yRgsg theliomas,

S t

A e Ol AP R R e PSRt BRI g head and
Cc @ktiscdndert veclpteazecs e frofn epidlbeist laryngesdlivanyi gaIﬁD(D@gue and tonsil
First, human effector cells were prepared from whol e
bHSHS- as fol | ows: Human peri pheral bl ood nononucl ear
cells were purified from heparinized whol e bl ood by
standard Fi col | -pague separation. The cells were 10

r Exaspde 2 6 Ad-CRviakdd A induit T ogisrindiyriomplage, ¥pakeys
(heat-inactivated) and 200 U nL of human IL-2 and

i ncubat ed oweynCgltoxad A3VAS.shdtve t abtl lewibxig inl&ynormblgus monkeys.
cells

These animals show similar mesothelin expression patterns to those in humans. Also,
the 6A4 antibody binds to the cynomolgus mesothelin protein with the same affinity
as it does to the human mesothelin protein. Thus, cynomolgus monkeys were suitable
to assess the on target toxicities of 6A4-Cytotoxin A.

6A4-Cytotoxin A was dosed intravenously to two male and two female
cynomolgus monkeys. Two doses of 0.4 umol/kg were given on days 1 and 15. The

animals were observed for behavioral changes, signs of toxicity, and blood was drawn

for analysis. The animals did not show signs of toxic effects.
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were coll ected and washed four tines in culture nedia
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added and %P@d fg{é \ngrgg %t 5&5%@9 lcﬁ%tl\)l{ﬁg%g Were observed

The percent
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6 4 WO
SHRE 35060 AR b 7 i

Non- Fucosyl ated 6A4 I nhibited Tunmor Gowh in vivo In
anot her exanpl e, 6A4nf, in conbination with
Gentitabine, significantly slowed the growth of H226
cells in a nmouse xenograft nodel. CB 17 SCI D mce
were inplanted with 9 x 106 H226 cells per nouse and
the allowed to 5 grow. On day 23, the nmean tunor

vol ume was approximately 100 nmB. The mice were
random zed and treated intraperitoneally with 6A4nf,
80 ng/ kg of Centitabine, the conbination 6A4nf plus
Gentitabine, a vehicle control, or an Igd isotype
control. 6A4nf was admi nistered at either 10 ng/kg or
30 ng/ kg. H226 growth was inhibited by al

conbi nations of 6A4nf plus CGentitabine. Maxi mal

i nhi bition was 1o achi eved when 6A4nf was adm ni st ered
at 30 ng/ kg in conbination with Gentitabine and
suggested a dose-dependent effect. Exanple 11:
Mesot hel i n Expression on Tunor Cells

| mmunohi st ochemi stry using anti body 6A4 was used to
show its 15 ability to bind to human tunors and
determ ne the range of expression of nesothelin
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WD 2009/ 045957 PCT/ US2008/ 078123 SUMMARY OF SEQUENCE
LI STING SEQ | D NO. SEQUENCE SEQ | D NO. SEQUENCE 1 VH

wWeDRY #9817 3C10 25 VH n.t. 3Cl0 2 VH CDRI a. a. PEAUSB8/078123

10

15

20

25

30

VHnt. 6A4 3 VHCDRL a.a. 7B1 27 VHn.t. 7B1 4 VH
CDR2 a.a. 3Cl10 28 VK n.t. 3Cl10 5 VH CDR2 a.a. 6A4 29
VK nt. 6AM4 6 VHCDR2 a.a. 7B1 30 VK n.t. 7B1 7 VH
CORGt &.cdaim8@10 31 VH 3-33 gernline a.a. 8 VH CDR3
a.a. 6A4 32 VH 3-7 germline a.a. 9 VH CDR3 a.a. 7Bl
33 Vk L6 germine a.a. 10 VK CDR1l a.a. 3Cl0 34 Vk A27

m 1 )
gre[es o In? Z d al %n ﬁ?oﬂiecy Ku&%oﬁoﬁoneﬁ%ﬂh@tﬁi 8&1&3%% Eﬁ%ﬁﬁ'ﬁ{g portion

f ﬂngmﬁ,miher@ne]%mt@ddy hmﬁs guman mswkelmaml exhibits 30:@@5‘[3)?16 of the

fragnent presented in Fig. 5 14 VK CDR2 a.a. 6A4
3511?% PIORGHENt presented in Fig. 6 15 VK CDR? a. a.

7B1 39 ai@n&srta%ﬁﬁﬁh nis6SEME Reth al K 5 Dx 167516 oMies§DR3
a.a. 3ClO 40 Peptide conj ugate sequence 17 VK CDR3

a a 649 mmt@rep\uzed@ympﬂwg nexpissiehedls; 18 VK CDR3
I I,de uga
S0 4B F*&é? Bunidie of “Jts e é%&"ué‘ﬁag%g Whelipn s
VH a. a(dﬂe&hbltg%nﬁﬂﬁ)dﬁy cﬁperﬁﬁﬂ;@cell&&rVﬁo&ax@citﬁMDCC) against
mesothelin-expressing cells; or
(¢) inhibits growth of mesothelin-expressing cells in vivo when conjugated to

a cytotoxin.

2. The antibody of claim 1, wherein the antibody exhibits at least two of
properties (a), (b), (), (d) and (e).

3. The antibody of claim 1, wherein the antibody exhibits at least three of
properties (a), (b), (¢), (d), and (e).

4. The antibody of claim 1, wherein the antibody exhibits four of
properties (a), (b), (¢), (d), and (e).

5. The antibody of claim 1, wherein the antibody exhibits all five of
properties (a), (b), (¢), (d), and (e).

6. The antibody of claim 1, which binds to human mesothelin with a Kp

of 5% 10 M or less.

7. An isolated monoclonal antibody, or antigen binding portion thereof,
which binds an epitope on human mesothelin recognized by a reference antibody,

wherein the reference antibody comprises:
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24 VK a.a. 7B1 - 127 WD 2009/ 045957 PCT/ US2008/ 078123
VWhat is clained: 1. An isol ated human npnocl onal

wW@pioploerdy7 or an anti gen-bi nding portion 5 theeBUS$2008/078123

10

15

20

25

30

wherei n the anti body binds human nesot helin and

exhi bi éaz a"ﬂea{/ﬁ Bitdin QRSB rebpR cofrﬂ)lrilsf?l‘é'it{?(@ar[%%n%%%{(dt é.]e_gl?eglcflef SEQ

(a) binds to human nesothelin wth a KD of .

oID N&& 99 anfi)lighs chait eanedld mewnlvpmpeisiogied amingxpidesgiange of

cells: (&),.inhibits binding of nesothelin to ovarian

Shedp 2en CALZ5; 10 (d) exhibits antibody

depend@ft, 18l Bhah vayisnd f%?idh' dohp e @he @bRlo1d sequence of SEQ
S;

mesot hel'i n- expressing ce ~or (e) inhibits growth of
3 NN 10i and exhe slsdim yardabld xkegion cpimpoisinigdhe aomowgish seguange of

a.eyt.otaxin, 15 2. The anti body of claim1l, wherein
tﬁgﬁaﬁﬁéog? Bxhibits at least two of properties (a),
(b)), (gd) aHedVy aRddn G8lablSregldneodiprishRdle Ohinolaidgeduence of SEQ

wherein the anti body exhibits at |east three of
pHO DY 13 1eand (adjght ¢laain verdgble region cgmpriskie. thogmipo apjlsequence of

apt.| of,,claim1l, wherein the antibody exhibits
fggp%%?‘é’perties (a), (b), (c), (d), and (e). 5.

The anti body of claim11, wherein the antibody exhibits

all five of 25 properties (a), (b), (c¢), (d nd .
(e). 68 The Thaenthedy obelagmdp m)hif,elmﬁw é?fegﬁpﬁ?d%‘?tib&}gﬁﬁ EoraRrIses:
mesot hehj ' : 5 i fee &SEO ID
ool at e agf e g3 gompsif MednbAd siteree AYBEQ
pdIQ:i 16rantl hdigho thain wiriable fegivnsomprisipigttopanin ahidreequence of SEQ

mw}eéin recogni zed by a reference anti body,
t%4 he reference anti body conprises: - 128 WO

2009/ 045957 PCT/ US2008/ 078123 (a) a heavy chain
variabl e region conprising the amno acid sequence of
SEQ | DINO  The antibaglylaf glaimJh sihareimthie apfereneegitippdy comprises:

conpri sing the.am no, aci.d sequence .of . | ;
(o) s RSy’ i heO1P Sk Pa g ORE i Sl spQ 0
agi@l memden it ehaibkRiatle teRioNQongRistigdh@ahimghiciddeguénce of SEQ
V?]S'I\?S-' 2e3 regi on conprising the am no acid sequence of

10.  The antibody of claim 7, wherein the reference antibody comprises:
a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO: 21 and a light chain variable region comprising the amino acid sequence of SEQ

ID NO: 24.

11. An isolated monoclonal antibody, or an antigen-binding portion
thereof, comprising a heavy chain variable region that is the product of or derived
from a human Vy 3-33 gene or a human Vy 3-7 gene, wherein the antibody

specifically binds human mesothelin.

12.  An isolated monoclonal antibody, or an antigen-binding portion
thereof, comprising a light chain variable region that is the product of or derived from
a human Vg L6 gene or a human Vi A27 gene, wherein the antibody specifically

binds human mesothelin.
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w@nwom4dosght chain vari abl e regi on conpri si ng PEEUS2U0$G78123

10

15

20

25

30

SEQ ID NO 23; or (c) a heavy chain variable region
conprising the am no acid sequence of SEQ ID NGO 21

acid sequence of SEQID NO 24. 10 8. The anti body of
claim7, wherein the reference anti body conprises: a
heavy chain variable region conprising the am no acid
sequendé of ASH@Ih@d nd@oclbBalamdbadyl, gt attpahtbindang pdotien
regi%} rising the am no acid sequence of SEQ ID
Né&er '§'8the antibody of claim7, wherein the

ref er enge 1At PRGY vAUHK leg R thét 1@%W0&R%fbr‘@h'v@cpfr§m a
region conprising the amno acid sequence of SEQ

I\I@lmzﬂ Varid3 A géneginid adighit phaim virzdhleregeyi that is t}wmr@@chgf or derived

no a qﬁs%ﬁ%uence of SEQ ID NO 23. 20 10. The
Ol”b% &l 7.%wherein the reference antibody

c onpr | %@)Sa heavia SRMY vaadre ﬂfnl B 1§ tHeQ@bARt 6 PGSk gcom a
the amino acid seq uenceo %ID NO 21 and a |i
&

c hainan Var 3-2 gkee ¢ré1g4 laght ebaip vrdabig ragien thaj in theaupduct o? or derived
uen ﬁ‘g%f‘ Xﬁ %7 e g Noqrqerglrr]x tlé%%ntébéody agec dﬁ%c% 19%%9%5 human

tlﬁ@{s@mam.conprl sing a heavy chain variable region that
is the product of or derived froma human VH 3-33
gene or a human VH 3-7 gene, wherein the antibody

speci f' al | yp @&%%PWQP&%EHS?%B% h&ng&s‘%slz An

i sol ate " nmonocl onal ant y, or an anti gen-bi ndi ng
porti orfa) & heavgathaincanipblesegign anﬂlgdmnmfsmgrSEQi{IDaﬁD el;
regi on tha oduct of deri ved upran
UCLe deha ey a0k eon GEIRZ g fnaD NOHET
ant i bog& SREs fdhﬁﬁ' Va¥iabiRir €%§n hmrbo@?ﬁﬁgtdgeiﬁcp D NGZB

WO 200 /04595 PCT/ US2008/078123 13." An 1 sol ated
monoc! ddjak light ¢taodyariable ragion (i RyepohprisiigJERIPLNGN10;

R O T
3- 33 ggfnea Bt cAainivakihble hﬁgl@n TR risE@ SEQ (hato: 1%.
the product of or derive

15.  The antibody of claim 1, which comprises:

(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 2;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 5;

(¢) aheavy chain variable region CDR3 comprising SEQ ID NO: 8;

(d) alight chain variable region CDR1 comprising SEQ ID NO: 11;

(e) alight chain variable region CDR2 comprising SEQ ID NO: 14; and

(f) alight chain variable region CDR3 comprising SEQ ID NO: 17.

16.  The antibody of claim 1, which comprises:

(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 3;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 6;

(¢) aheavy chain variable region CDR3 comprising SEQ ID NO: 9;

(d) alight chain variable region CDR1 comprising SEQ ID NO: 12;

(¢) alight chain variable region CDR2 comprising SEQ ID NO: 15; and
(f) alight chain variable region CDR3 comprising SEQ ID NO: 18.
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froma human VK L6 gene; or (b) a heavy chain variable
region that is the product of or derived froma hunman

wOR0030F59gENe and a |ight chain variabl e regi onPCTES2008078123

10

15

20

25

30

t he product of or derived froma human VK A27 gene;
wherein the anti body specifically binds human 10

nmesot helin. 14. The anti body of claim1, which

conpri $&s: @Am)isaathé amopoclhailrantibodya bt entigeg bowlir@Rttion thereof,
conpri,sing SEQID NO 1; (b) a heavy chain variable

r EYPBWSIER2 conprising SEQ ID NO 4; 15 (c) a heavy

chain rd i KRS b 0 nHEdnb Bel¥@equlence selected
(d) a IY| g%tﬁggﬁgiﬁ%g\yg??abl el(?g%q%%%ﬁg% conpri si n?; SEQ

| BoGhe gBqup(cepsisting GHEQ MANOsdPi2dbhed r egi on CDR2

conprisi.ng,.SEQ. 1D NO ,.13; .and £). a light chain

vari ab?@ ?Bé?tgﬁ'aléé%ﬂa‘alsﬁ%%‘P%F%ﬁ%%’&??fba ° a’fgflseﬂﬁenfg.seleaed
TREnAME iR oREisE L MBEQ IMMNGH 200mpri ses: (a) a heavy
chain vari abl e region 1 conprising SEQ ID NGO 2;

( Wherihthaantiberi spevifiealhbbiady ebimen cerREhdBnpiedl-ng SEQ
IDNO 5; (c) a heavy chain variable regi on CDR3
conprising SEQID NGO 8; (d) a light chain variable

regi on 1€DR1 The aptib iy cRER 17Dwhich cbiprids: (e) a | i ght

chain variable region CDR2 conprising SEQ. 1D NO 14;

and ({9 ahsavyiehaiatyariablg segiembrempratnhine @HiR0 AAhprausnssyf SEQ
SEONG NO,, 7. 16. The anti body of claim 1, which
conprises. (a) a heavy chain variable region CDRl

conpr i $hnglighEChdiDvhiabl8regi@Ocontnjrisingtbaamimchaichsequence of SEQ
variabl e region CDR2 conprising SEQID NO 6; (c) a
hé]a\Np%i n variabl e region CDR3 conprising SEQ I D NO

9; (d) a light chain variable region CDRL conpri sing

SEQ ID NO 12; (e) a light chain variable region CDR2
conpri 9Png SEQahiibdd® of thimadwhich)comprisgfht chai n

vari abl e regi on, CDR3 .conmpri.si ng SEQ | D NO. .=

V0 200670h BT BER e REarHShIgartme Beilind i septdRee of SEQ
mppaeh oyRlandnt i body, or antigen binding portion

thereof, ~conprising: (a) a heavy chain variable

r egi on (Roapiehisehai wasiahlei ragion ePAPEEHE tivcaniae peidsegrense of SEQ
fﬁ?%éhﬁ group consisting of SEQ ID NGs: 19-21; and

(b)y "a”17ght chain variable region conprising an am no

aci d sequence selected fromthe group consisting of

SEQ I D _NGs: 22-24. wherein the antibody specifically

bi nds &0hundmerBEbrdyeticfaimy Ids Shich comprites

(a) aheavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 21; and
(b) a light chain variable region comprising the amino acid sequence of SEQ

ID NO: 24.

21. A composition comprising the antibody, or antigen-binding portion

thereof, of claim 1, and a pharmaceutically acceptable carrier.
22.  An antibody-partner molecule conjungate, comprising the antibody, or

antigen-binding portion thereof, of claim 1, and a partner molecule, wherein the

partner molecule is a therapeutic agent.
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10 18. The anti body of claim 17, which conprises: (a)
a heavy chain variable region conprising the am no

wa@eiodoswguence of SEQ ID NO 19; and (b) a |ipdr/usivas/ensi23

10

15

20

25

30

vari abl e region conprising the am no acid sequence of

SEQ |D,NO ,22. .19, anti 3 : j j

conpr i 236-5; éa‘%mf%glélégfo%ﬂglslgg&/ljée?%a%f)g P%lg?éé;]ﬂ&gommnﬁ&ate of
Celaih 28 iahd a bhamaktutivaly betepribjleanaterof SEQ 1D NO 20;

and (b) a light chain variable region conprising the

am no acid sequence of SEQ 20 ID NO 23. 20. The

anti bogy of Tflé gﬁtfﬁoﬁ%—* AECHOEONP LS BSate bAYlain P aVNerein the
chai n vari abl e reqi r? conprising the am no aci d

sdupeatc afenSEQ cytdboN@ 21; and 25 (b) a light chain

vari abl e region conprising the am no acid sequence of

SEQ ID NO 24. 21. A conposition conprising the

antibody, on &ﬁﬁpﬂ(ﬁﬁf(‘_)hk%bﬂﬁgki@ﬁ RRY 4dtRRdy-phehdedholedle conjugate of
claim1, and a pharnmaceuti calgl y acceptable carrier. 30
22lairA4 and alpbelyngsantically apesiptabld @rideinj ungat e,

conprising the anti body, or antigen-binding portion
thereof, of claim1, and a partner nol ecul e, wherein

the pagt ne'ThQﬁhtﬁ’deg/gpairt%elambfé&ﬁlaﬁehﬁh'gﬂe agelaim 22 L8Her¥i® the
2009/ 045957 PCT/ US2008/ 078123 23. A conposition

c threpariesiin geenhis anadiopeiene-1paPPher nol ecul e conj ugat e of
claim 22 and a pharmaceutically acceptable carrier.

24. The anti body-partner nol ecul e conjugate of claim

22, wherei n A fgnpditidieoansisingchageittody-paanayhaeoie nonjugate of
25. A conposition conprisin he anti body- part ner

méladm 20end gmbageaceurally aeeq CHREH- a pharmaceutical ly
acceptable carrier. 10 26. The anti body- partner

nol ecul e conjugate of claim 22, wherein the )

t her ap@8st i ¢ Aageolhted swaleicadidamotecvle enswtingpihe aptibody, or antigen-
conpesi ti gn conpr.i s t he anti body-partner nol ecul e
cgm%%l’%“@? ghe& oéi(?ﬁog%ma]nd a pharmaceutical |y

acceptable carrier. 15

29.  An expression vector comprising the nucleic acid molecule of claim
28.

30. A host cell comprising the expression vector of claim 29.

31. A method for preparing an anti-mesothelin antibody which comprises

expressing the antibody in the host cell of claim 30 and isolating the antibody from

the host cell.

32. A method of inhibiting growth of a mesothelin-expressing tumor cell
comprising contacting the mesothelin-expressing tumor cell with the antibody of

claim 1 such that growth of the mesothelin-tumor cell is inhibited.

33. A method of inhibiting growth of a mesothelin-expressing tumor cell

comprising contacting the mesothelin-expressing tumor cell with the antibody-partner
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28. An isolated nucleic acid nolecule encoding the
anti body, or antigen- binding portion thereof, of

wW@b@om¥h57 29. An expressi on vector conprising PEEUS2008/078123
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nucleic acid nolecule of claim 20 28. 30. A host cel

conprising.the expressi l.aj R :

R R A R RO

comitedes 25 expressing the antibody in the host cel

of claim 30 and isolating the anti body from the host

cell. 32. A nethod of inhibiting growh of a

mesot heli n- | - ; Y - i
], t 1 .

Cont aceing SRETEARUYE o, Shibiein BOMREEUagent is griotoxin

the anti body of 30 claim1 such that growh of the

mesot helin-tunor cell. s inhibited., 33. A nethod of

i nhi bi 8png d B%mqth%ifof&ﬁ%s? REpTe g presedplinrexRyfssme tumor cell

c St s 8. £ BIECRASHE REmbNQIITES 88 hRhinhin6XdIes StoRfich

tgﬁ%?ﬁce Qﬁ%ﬁ%fﬁg éhtfbody-parfner - 132 WO ©

2 068610048 96 nP@ThIS20I08/20 28d@Betripbiuswndl.conj ugat e of

claim 22 such that growth of the nesothelin-tunor cel

is inhibited. 34._The nmet hod pf cl aim 33, wherein the

t her apgyt i ¢ TRgathddSof@lamt 32t Whkfein the n&Bothhe eRBrefd @mor cell

cl aim 32, wherein the nmesothelin-expressing tunmor cell

i $s omesentrelstlostad &l the groyprronsisiingofinershcliamps, pgpillary

ovarian tunmor, cell, a st C ] . :

0 §3h DB erk R acinghalt AR oA cafihdmallitibh ullerian

mpbvhesh QkcigdaisNeddometftad siubinbhicovaeiatcheliionaexmnessating

tunor cell is froma cancer selected framthe grouy

C GAFIOSRICHIPISS. FHEE PRRITPAIeEE eNQafilnqragsy UteHpg %%uwﬁ%as, lung
AdBNOCAI NS rafib BRE HAE bhoQURATA R SRS carThSRES,
Mil'Terian  ovarian ‘carcl nonas, endonmetroi d nuci nous
0¢gsphagedt adeionanas mapantorectali atlenareroaaascind dnees?

ductal pancreatic adenocarci nomas, uterine serous

c AW BIFHY™MAUng 15 adenocar ci nomas, extrahepatic bile

duct carcinomas, gastric adenocarci nomas, esophagea
adenocar ci nomas, col orectal adenocarci nomas and breast
adenocdf/ci nawasthod of trkating ¢enderoh atsubiget qogpeiagadipistgring to

A iy o1 oot et e f SRasef B d A B i

the subject. 38. A nethod of treating cancer in a
subj ect conprising admnistering to  the subject an
ant i bodp- park msthoduif disating eAncer giapubigclqpamrisHigadpppistering to

CHE seurbj eic‘% an 5&%0%9—ﬂaﬂnertrggle§lﬂ9jo? Ehim 22 such that the cancer is treated in

the subject

39.  The method of claim 38, wherein the therapeutic agent is a cytotoxin.

40. The method of claim 37, wherein the cancer is a mesothelioma, a
pancreatic cancer, an ovarian cancet, a stomach cancer, a lung cancer or an

endometrial cancer.

41.  The method of claim 37, wherein the cancer is selected from the group
consisting of mesotheliomas, papillary serous ovarian adenocarcinomas, clear cell

ovarian carcinomas, mixed Mullerian ovarian carcinomas, endometroid mucinous
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25 39. The nethod of claim 38, wherein the therapeutic
agent is a cytotoxin. 40. The nethod of claim 37,

woL@peiIest he cancer is a nesothelioma, a pancPEHUBIM08/078123
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30

cancer, an ovarian cancer, a stomach cancer, a lung
e gxga%fﬁasc%{mﬁna}%g]?ﬁg?% d %(gaéﬁl?!é?rgﬁg&ggq du%t]ai ggﬁ?ea% taﬁ%cglfcinomas,

guRtRe s&oiStastihtigay lungesiotdratditoms, eﬁmhbbdmrbﬂeshcmm;cinomas
ovari an adenocarci nomas, clear cell ovailan

c st nesipagcarpipREas, l?ﬁﬂﬂhég‘?aéﬁ BPSHPHAMESCl FiesTaladenocarcinomas

n -133 WD 2009/ 045957
P@%?%%%g%g%ﬁg@%g@ ovari an carci nomas, pancreatic
adenocar ci nomas, ductal pancreatic adenocarci nomas,
uterine serous(%ar i nomas, |ung.adengcar Ci no
extrahépati & Bf d)crefl?éllng il gnewﬁ*ﬁ@‘? pigpody omprising:
adenocg{) }{)1%9@?1% él 2198 In PHBBRGASGH ARIRRlY sequence comprising

0

col ore rci nonas and breast
adé]l’ﬂkhsmmammslecﬁdcfﬂ)m memumd)nﬁmnn$o@$m iIHg\I Qgj 1-3,aCDR2

ti- hel di :
(PSR Ay i Eheh Wyt bl r GoPEBe BhOERAPESGS SR cors
Qgﬂ%{eh&' alkcted f%e?ﬁgé&ﬁlsﬁﬁé 8E£SEQ IDO0k'he; Gidaii) a light
consi sting of SE sequence

s ch&n vedatile mqn@t@p@mﬁq@m@mpﬁ@m@fa EpR! pegucues selecged from

/or a
s abp e BeS PR RABs SR FE DD e AR from he
% up doakikiak & SEYIDMNGNT Bb@dynd%@rw@ﬁ)@é sequprt sdlemgedafrom the
sequence sel ect ed fron1 the group consisting of
SEQUrBoResing @S Il NRIOdéquence sel ected fromthe
group R3
sequen gﬁﬁhﬁq%gg %E%%%%iﬁbQ%?éﬁ%ﬁgéﬁng??ﬁghgﬁ SEQiﬁ%bk
Nesgiod ntiBidy t&quehge aldi@rthalighitchhieastialinecgon agibady dequence to

residue within the heavy chain var abl e region
astsatorhyeasbesel @éedfﬁ’&g%%’ "ieﬂBerf‘ﬁeg"l‘ﬂ chain variabl e

regi on RAHRDEE afkitbod§ sE&pleBedds d §dRin.ONE
aItereéégﬁ??%%g§ﬁsequenc%t gth&%% %xﬁiegglﬁb t he

altered anti body sequence as a protein. 20 43. An

anti bod partner | ec at e [ .

anti bo Ibiﬂg][bng}i pglg?ﬁr Lﬁ%g zeq n?l%\gagea?? gﬁélﬂ ﬁerh%ltlbody of
V"fb@aﬁﬁ' 1nc ngiﬁga&@rtb AQYartiE B6le8e i whet€injthiggdredr motectildés conjugated
antib éya chemi cal |inker. 44. The

aﬁ@ﬂﬁvﬁwbp bh@ﬁh%@W@duﬁéfconjugate of claim 45
wherein the 25 chemcal linker is selected fromthe
group consisting of peptidyl |inkers, hydrazine

| i nker s44. andrigi sitibbdydpartrien k@i euledonjuiatei cf@laameld wherein the
anti - nmesot hel i n_antj body wherein said ntlbopy %
chemical linker is selected from the group consisting o peptldy nkers ydrazine

linkers, and disulfide linkers.

45.  Anisolated anti-mesothelin antibody wherein said antibody lacks

fucose residues.

46.  The antibody of claim 45, wherein said antibody enhances antibody

dependent cellular cytotoxicity of cells expressing cell surface mesothelin.
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fucose residues. 30 46. The anti body of claim45,
wherein said anti body enhances anti body dependent

w@edobikss7 cytotoxicity of cells expressing cel PCHUST0OE78123

10

15

mesot helin. - 134 WD 2009/ 045957 PCT/ US2008/ 078123
47. A gft hog rﬁ&hb@ Bf Il?l'h HnInx?g Q‘b% Qf apfne?othehn -€X ressmg cell

mesot hel’i n- expressi nprising contacting
mesaptighg Corgaquing sisd mgsmleélin eMptdssmg eeléimﬁlbb@wtdbdg Ioﬁclmm 46
46 under conditi.ons suffici

nt
AR B SR E e T S BBy eIl GOy of sid

SCéﬁ. The nmet hod of claim47, wherein said cell is a
tunor cells. 49. The nethod of claim47, wherein said
anti-mesothelin antibody is a human antibody. 10 50.

expr esting Thedsthe a4 BBt LA s

adm nistering to said subject a defucosylated anti -

mesot hel in anti body in an anount effective to inhibit .

the gr 66t h dhe swithbd: afrebaimcdl, Whewsiopiasd enthiepetBelirmaitibady is a

[ sald %&ect 15 51. The nethod of clai m50,
V%?ﬁniﬁﬁ anti-nesothelin antibody is a human

anti body. -135

50. A method of inhibiting the growth of a tumor cell expressing
mesothelin in a subject, comprising administering to said subject a defucosylated anti-
mesothelin antibody in an amount effective to inhibit the growth of said tumor cell

expressing mesothelin in said subject.

51.  The method of claim 50, wherein said anti-mesothelin antibody is a

human antibody.
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