HUMAN ANTI BODI ES THAT BI ND MESOTHELI N, AND USES THERECF
Cross-reference to related applications This application clains the
benefit under 35 USC. 119(e) of US 5 Provisional Applications Nos.
60/ 976,626, filed Cct. 1,2007; 60/991,692, filed Nov. 30, 2007; and
61/ 077,397, fd Rebedssk; 1, 2008; the disclosures of whi ¢brBé80s078123

i ncorporated herein by reference. Background of the Invention

N eothari al 1 5 ot HEMASCRAHR R 1RHOR b BT IR AN shS rfbrtio e

mesot helial lini'hg O e peritonea eur al pericar

cavities. It was originally purified fromthe human pancreatic cancer
cel I '1ine HPC Yo a0defiRR.o30 Pled SplidfondT®9akar yocyt e potentiating
ability and hen sgal caryocyte potentiatin%,factor VPF)
(Yanaguchi at alL (1994) 1Thigsmplicatigthdgims the bergfisrdady USEryd 1968 sbiSot hel i n

CDNA was cl ogedpfoQdha Agﬂna@crnm@g. 8nTeards fl@nod.hexddPGoxs 1,69, fited Now
(Kojima at at (1995)1. ot e 121 e cDNA al so was

Chem 270:21984-21990). T )
cl oned using t hé%#BorIddMAY 7 2 isb iy lK%qogWﬁ‘%T??qs‘ﬂ)Esoc@cWE‘fB?e incorporated
mesot hel i onas ( Ghangy argenBast an (1996) Proc. Natl. Acad. Set USA
93:136-40). Structurally, nmesothelin is expressed on the cell surface
as a 60 IcDa precursor polypeptide, which is 20 proteolytically
processed i nto BaddrduwmbDaf hk&desiiuponent (corresponding to MPF) and a
40 kDa menbrane bound co . . (R0 i cer.
Res. 10303703042y - VRSSRL (RS RRe e o ls el o510
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adenocar ci nomas, appr.o te o of . ancreatic carci nonas
and appr oxi nét eWs%[?B éf?ﬁgl""?s %‘U@Sé?mﬁgﬁr@fy Lgppred g&‘@ﬁl@g@%‘?gﬁeﬂﬁ@?
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(2000) Nbt Cel | “5i§ ‘T‘.“"‘E’Gl:"?g%g‘-b%@d%‘y wh feé?%?SW%%%%ﬁ‘é‘%@%&é&%c or
reproduct i ve abRatamgld96) Rrsc. Wetl.elcadd S&ci43: i3dD)k dtefgralivh smesothelios hel i n

function is not ' F%r 1852 SR L@Re witlchteast in

t hose mice. V\D@%%%P%h%gg%r 6%% 810 élZSSM% ol _I\/Essot helin
speci fi cal | y20i npetealyticalinpropeseAinga Flalchedrompongst (Mocwsydingto MIED #d) i ke
gl ycoprotei n prgs@Rba Qmirh vodHdlcaasonet (tiasbmler LG LhRlCaRer RN US| Y
had been identified as an ovarian cancer antigen. Further, binding of
CAl 25 to nenbr aA®3HdudtPnesot hel i n medi ates heterotypic cell adhesion
and CA 125 and 5 nesot hetn dddi@seio GEinE4pressss Gfindrnalatky@ntiaicte iy Metdthelin
ovari an adenocarci noma (Ru A. et at (2004) .J. Biol. e

76 0100-6108)  SYPREB BBt i RO e R IR et e
peritoneum car r elasy @ariat dhdhpinkreatipreadeens rapd senetseonath, g ast adinstfabr mat i on

of ovarian cancer an mesot?el i ngﬁm‘lgg( pi §395 ik gg%t Jafl -

S . . th ovari
facilitate peri faélﬁeer%IdForrr%)faglg “Hers ot ‘oVari an I?%r?oorls of S, PR et
at (2006) Mt Camees, appr&ately 82% of papillary, serous adenocarcinomas, approximately

83% of all pancreatic adenocarcinomas and approximately 86% of all ductal

pancreatic adenocarcinomas.

30 Mutant mice have been prepared in which the mesothelin gene was
disrupted by homologous recombination (Bera, T.K. and Pastan, L. (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.



toln view of the foregoing, additional agents for nodul ating the
activity of nmesothelin are of interest. Summary The present

di scl osure provides isol ated nonocl onal antibodies, in 15 particul ar
human ones, which specifically bind nmesothelin and have desirable

properties swajrosgaddsgh affinity binding to human nesaichekiomsersizs
internalization by cells expressing nesothelin, inhibition of

mesot hel i n binding to %A&ﬁmn@@%ﬁ)&m%#ﬂ%ﬁﬁ%ﬁb&@s @fsoﬁrﬂHVJnQQWJC—

dependent cellular cytotoxicity (A . The anti bodi %? %f th |
i nvention can bE)saipin-likselyeguppip areswpondht wepcepbRBrRes atd’lre"fc’(‘)‘sy

inhibit the groyiheQfid208&l & dn %gmgdaﬂ@nga}smﬂeﬂ biRding biatK 128 to
nmesot hel i n- expreSS| ng tunpr cel|

i nvention per t afMEEYEE-beHng ‘E??P@?l@dnqq@f?ﬁhet%?iﬁﬁ F%‘rf’&ﬁesé?ﬁ??(g(ggb’s an(P
ant i gen- bi ndi ngmpsetktiDde dieprekd insieinheidzrddh evanind ademdyrchomd@uhQMrw

Bi nds o hurmn ARt Gietnoe R P vy By of e R BRRbl-gsr , ()
internalized bythapabdreah corretgméd siengioel big; of rr(sta}taalsrﬂqmtﬁhmsofl?hman ng of

hel RN A0
mesothol i n oxpr aer A aRPE- GRS $pl S itp  DhoFAG i bpartilaidt N

mesot hel i n- expr essartgmems(Gubbeln I. el (BOR) Henfagatxe®)t o a cyt ot oxi n.

30Preferably, the antib [ askhal b @ nIRRILltheRS i) |
(b), (c), (&, and (e). Oﬁmmw?%ffgrs%&%y%‘ﬁt e e e

| east three of Qﬂlf@??eth?lineéef(fa}tefes(b) (c), (d), and (e). More
preferably, the antibody exhibits four of properties (a), (b), (c),
(d), and (e). Even nore preferably, the antibody exibits all five of
properties (a), —Tiﬂyul(c) (d), and (e). In another preferred

enbodi ment, the anti bOdyTlEHpﬂdSntHEclbm&qi'dWeb isolated tnbna@lokdDagfbodizs, HOOM or

less. In yet anot heﬁfrg%a;lz)éés?d eq emhcrrﬁ f’ alheqant il {}‘E“Q' ts

growth of  nmeé§ot R&HS PSRRIV G e anti body
i's conjugated t propertigstsathaxhigh aﬂﬁmt)elnmhttgeo hlasqeewothqhhenﬁewgﬁmnd’m cells

pertains to an | )?p?ésg}lgexqes%g@ﬂmhlbmon of mesothelin binding to CA125, and/or the
mediation of antibody dependent cellular cytotoxicity (ADCC). The antibodies of the

invention can be used, for example, to detect mesothelin or to inhibit the growth of
20  cells expressing mesothelin, such as mesothelin-expressing tumor cells.

In one aspect, the invention pertains to an isolated human monoclonal
antibody, or an antigen-binding portion thereof, wherein the antibody binds human
mesothelin and exhibits at least one of the following properties:

(a) binds to human mesothelin with a Kp of 1 x 10 M or less;
25 (b) is internalized by mesothelin-expressing cells;
| (c) inhibits binding of mesothelin to ovarian cancer antigen CA125;
(d) exhibits ADCC against mesothelin expressing cells; and
(¢) inhibits growth of mesothelin-expressing cells in vivo when conjugated to
a cytotoxin.
30 Preferably, the antibody exhibits at least two of properties (a), (b}, (¢),
(d), and (). 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), (c),
(d), and (¢). Even, more preferably, the antibody exibits all five of properties (a), (b),
(c), (d), and (). In another preferred embodiment, the antibody binds to mesothelin
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5 nonocl onal anti body, or antigen binding portion thereof, wherein
the anti body cross- conpetes for binding to an epitope on human
mesothelin that is recognized by a reference anti body havi ng:

(a) a heavy chain variable region (VD) conprising the am no acid

sequence of GRQuboldHEF 19 and a light chain variabl e pef&tsiois
conprising the amno toacid sequence of SEQID NO 22; (b) a VI

conprising the amn 'dos;eM nce %E%I ‘bod
conprising the "érlrrt?l'l anlgbgtgﬂlxdl seqﬁlglrelsg'eln?t. il ef{%.d e‘g‘g‘?ﬁgérh%t%‘“é’. VH
conpri si ng the ahbigreveh df mesqibeliveeprsfsingm@d BRUSE viwiwhen the gntippdy is
,conprising the gm po.Achd.sggyence of SEQ ID NO 24. 15The reference
anti bodi es desc‘?ﬂg'h]g?ge agong are referred to herei nbel ow as Reference
Anti bodi es (a), (b), andng@edfher pspaghdlaipypatign pertains to an isolated hupay

preferred enpodi,gRAlnal Eﬁlﬁo&ﬁBledhﬁéhﬁ%inaﬁ%g&ﬁgyﬂl&%ﬂ%ﬂe&@ﬁh@anﬂbbdy CroSs-
conprising the am no acid_sequence of QIDNO 19 and a

conpri sing the %FAPAES REDiRHiIREE d FRIGPSM bismey esORedn 1B Is TPoeezeg PR A
preferred enbodiefgemte antibdy B&ingef erence anti body conprises a VH

CompriS1ma {he a1 10200, SEARERED- PSR baphRnedS A0 e o,
prefe re _ed enbodi e nBEQtItJ &N @9 evderiipht chaih iviraitly ra@ngVi)sespringhe amino
compr1 st ng the am naaiatr St BB %S 1 D N 24 251 n anot her
aspect, the inventi @) e toaiprsing e aminp sad wrwdoans REQIIG M) 2Gmdiabody, or
roduct Jof or der Ly e N U Vi 3- 7
gene, wherein the af@idbdsemppdes he enine seidyeaeace ol i B thadiaL | n

anot her aspect, the hiMRREHRRMRAR EidisdBedc0oE] Bat@tad nmonocl onal
anti body, or an antigen-bi n%i ng portion th

ereof , conpri si .a VL 30
that is the "Broduct of orMeddrrRreaPPYe IR O‘\%af?rr%“ﬁéﬂggﬁﬁbe}fwhunan
VK A27 gene, whgmefdentdentibdiesrayih).apee, kdspatiteyy. bi nds human
mesothelin. In a preferred enbodi t e_i.nvention. provi an
i sol ated nonocl onal ant iIBS@V%SQE%%’%%C{%’gigﬁ?f%fmﬁa?nﬁléo%gcp %S%??\hﬁér eof ,
conpri si ng: comprisifigthe amubladidatiudng: AfREQRP O ¢ ¢ amgfa \orconiprisingdlt f r om a
human VH 3-33 gen . i ' froma
urmn VK 16 gen i tfsefhelte of 380 pp Rl B IRGAME breRip SlmidBielptle | 1O
derived frompa tetermer apHbegly Porgsises aaickompiaing theamingacideaysps@fieQ &t or
derived from a QUM LYKVARInGRRE the BmMIGEiE kduind oY IDAGY: 25PBGIf i cal | y

bi nds hurman nesot hel i n, . A partigularly preferred. .

anti body, or anteerRHrFdicmgoRBrt teelraseanbody eampsas A coppysing the

&%rmrl i ses: (a) ﬁnihﬁé’ch/se@J&ﬂédbeBQ!lENkﬁZ!’ﬁ%:a(m_ chiptising@ipinis 40y SEQ | D
1, chain variable region CDR2 conpri sing

SEQ ID NO 4; 1??@\3,"?2%06%%%%@12?“ vari abl e regi on CDR3 conpri sing SEQ

ID NO 7; 25 In another aspect, the invention pertains to an isolated monoclonal antibody,

or an antigen-binding portion 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
30  that is the product of or derived from a human Vy L6 gene or 2 human Vi 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:



(d) a light chain variable region CDRL conprising SEQ ID NGO 10; (e)
a light chain variable region COR2 conprising SEQ ID NO 13; and

(f) alight chain variable region CDR3 conprising SEQ ID NO 16.

Mot her particularly preferred anti body, or antigen-binding portion

t hereof 15 (‘wWodiesygent B"), conprises: (a) a heavy chearosaaibal e
region CDR1 conprising SEQ ID NO 2; (b) a heavy chain variable
region CDR2 conprising g@QaJVDﬂMQsth@pro%lii{iaorla@l%&'fr&gghﬁ}nm}lﬁ_bj ﬁ‘cne

regi on CDR3 conpri sing ight chain varia
regi on CDRL conpri smibp BEbptiphampdustiof opdrrizgd fgom ¢ ypan dndSeewrarn abl e

region CDR2 conprising S(E)Q ﬂMQsth% rod@Adf &fddrivdd rb@ Rthueiaim-v gédeabl e
regi on CDR3 conprisin I

Mot her partl cuIVarI %referred
anti body, or antigef® Wdﬁhﬁ(jf tb?)ﬁ’rf"?”ﬁ‘i"f’ff’h%ﬁ“é?ﬁr r’?é‘r’r%
conpri ses: < 0 \Iwgreﬁbthé gaubgdy@@ameam}tﬁﬁda hvadn raézbmelrneg: on CDRL
conpri si ng av ajn variabl e CDR2
conmprising SEQ ID NO 6;AP "‘33?‘ e‘lﬂgﬁgﬁ Yo BT mﬁ‘&%? %Eﬁfff
conpri sing SEQ d“BnNﬁim&:.tA(’)daonﬁmbdsght chain variabl e regi on CDR1
conprising SEQ ID ht.c =N CDR2
conprising SEQ ID mg) ajlhoea ﬁ%ﬂ (z?r ablgrﬁgfon@Rg ﬁé‘%ﬁﬁgrﬁﬁg Iﬁg\@ggl on CDR3
conprising SEQ | D N all&avy%hmvmbklr@iond.‘@@@mpmm SERMENQ:dn pertai ns
to an isol atgd m)nocc‘é) anﬂ:@%{h@é}ﬁﬁlr,r on@ﬁf&gﬁﬂ PR SERIORAS 7 ON

t her eof corrprl si ng: I an am no acid sel uence
sel ected fromthe gr((B glﬂb?h@in%lil%‘? f@ﬂm ) e SFRPNOHE (b) a VL

conprising an anino L(‘@ca@hﬁ&glma%]es@gﬁ@m@ Joﬁ@ﬁ@xﬁglﬁ  16048i Sting
of SEQ I D NGs: 22-2 wherein the anti body specifi C@rﬁ-}ﬁ?@ gds human
nesot hel i n. () alight chaip varjable regipn |°H’3P1i‘5(‘)‘1$ o d8: (a) a VH

conpri sing the am nandtidatieaud il A, br MBgenlifndimidrioh Jhegof/L
conprising the 1 NO..aci ence of SEQ ID NO 22.

Anot her pref"érréE‘mB?ﬂ%?rﬁ @ﬂ’pﬁlfﬁsrprl ses: (a) a VH conprising the 5
am no acid sequence(Qfaﬁﬁ@dhﬁuhﬁabﬁ@:gloarﬁi)l?(lbz))mmisiﬂgS@&iﬁrﬁ%ﬂng t he
am no acid sequence (I%fahselezvg' hgnwglab%%gmn CDR2 comprising SEQ ID NO: 5;

(c) aheavy chain variable region CDR3 comprising SEQ ID NO: §;
(d) alight chain variable region CDRI1 comprising SEQ ID NO: 11;
20 (e) alight chain variable region CDR2 comprising SEQ ID NO: 14; and
(f) alight chain variable region CDR3 comprising SEQ ID NO: 17.
Another particularly preferred antibody, or antigen-binding portion thereof
(“Embodiment C™), comprises:
(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 3;
25 (b) aheavy chain variable region 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.

30 In another aspect, the invention pertains to an isolated monoclonal
antibody, or antigen binding portion thereof, comprising: (a) a Vy comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 19-21; and
(b) a Vi, comprising an amino acid sequence selected from the group consisting of

SEQ ID NOs: 22-24; wherein the antibody specifically binds human mesothelin.
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Anot her preferred conbination conprises: (a) a VH conprising the
am no acid sequence of SEQ ID NO 21; and (b) a VL conprising the
am no acid sequence of SEQ ID NO 24. ioThe antibodies of this

di scl osure can be, for exanple, of an IgGlL or 1g&4 isotype.

Al ternativel yyo Joi¥se§AN be antibody fragments, such ag F@QnosF%@zs or
Fab' 2 fragnments, or single chain antibodi es Thi s di scFosure

provi des an i munoconj ugat 5|n an

di scl osure, or antigen- mwaﬁe'ﬁﬁf%#’?’?%) “PRE Ses t % C(f(népélsingﬁlg arf)lglrt ner
15 nol ecul e. | rachl spfukiice oSEQ ITyNQr EX ardr(e)h \émgmdmmhe anfifreacidrse@mndeon
provi des an i e conprising an antibody of this

di scl osure, %ﬁﬁﬁggw’ﬂg%m ng portion thereof, linked to the
conpound Cytotoxin A, whinothei sefertdrppinbinasign prsrRsiseshie) &\ apmprisgg the

di scussed I n, WO ZO0RQBAEKR oe NP IINBCIOBMI®) OF: Mbldtnd the driOIcROT al ed
herein by reterence. invention provides the follow ng preferred

i nununoconj ugatsegen@@f PP NSF Ay Cytotoxin A linked to an antibody of
this inventtion, wherei rhntoﬁl@r ;ﬁ‘é}éﬁéaQQMblﬁét%n ean&ﬁesceam)e& &ﬁnﬁﬁhlhﬁlthe

Ref erence Anti body (a), for to.an f
human nesot hel i #inq3c Se@émaeé%%l é 01 b Eﬁit( We“r‘fFleAsmg(‘ﬁ‘{J ‘f)%mdo

according to ErggglenwoﬁrgmnBNoom(l v) is according to Enbodl ment C.

Certain of such anti bod e _conj.ugat es e of
being interd&lized into §‘3‘[ H@F%%ﬁéﬁ?k‘é@? fg Poaor e se g%adﬁgépg
capabl e of medigGh &@yﬁ@@ﬁenmmemmempeemnb@dyﬁmgmmts, bwlys Fabr Rahiear

mol ecul e conj ugal &S, ar?mé’%’r”mg%c‘iqggam.lbé?l&hem cal linkers. In some

enbodi ment's, t K I 's a I'nker, and is depicted herein
as (L4)p-F- (LI ), , . O herThisidisclosse dyeaireMidss Ny@m@?%@uwﬂﬂipémgqnde

inkers, and i s,qgol 6F & dREbEHNoAS ok AlRbinblibn e, ok Bdpbrek) "

30 respectlvely ition i nkers as belng atéached to t he
partner, thes proslese. .Ima/m%ﬁy Blle@ﬁedgﬁ“&?ﬂlﬁ’égt toe WESPHAT BOVISIR_r  ar s

that are appropfinghseoh Qéat@éoh@ﬁﬁﬁ%@nﬁ&d?&ﬁﬁi@&b@éshﬁé cﬁ@yng@’ﬁ}bﬁd&ug ar
speci es. 'IJ i? di scl osur ea‘faiilﬁ ‘ﬁ‘rfb‘x ‘%le% .a. b|t Qcﬁ%r S ow
mol ecul e conpr i B4R thereoh Nked dyhe cqgpromph g naTRgS 58t |on? ereof ,
of this discl osandesdidchyadss wanz(msmmm,dhe dishatrt eivelichivinetyordigiliery a
ot oe™ hor oot WkBREE! Thoiierutdianadhl AR e AL ARALDL N N0

portion t her eof® rsin
ant i gen- bi ndb ngequoriting@ytetbren ddinkedge ai mmm@bm}suﬁgfam@orwhmls ﬁeemfbpéy

mol ecul e of thi c%s§ SEAARML G REen AIRIITROAY, b fbefblfgagxﬁgﬁ@&@éﬁt@pe

carrier are als i'c aci es encodlng
the anti bodi es, Ofdwmarnwsg@dlfb[lﬁéﬁaﬂ@ﬂb@ﬁtﬁ Egedimens Ap () 1s georglipg to Embo-

di scl osure are glsQ FeRCRTRASSREY ERBbdimeH ECCLBIANE such SntitBdyl-patifer

molecule conjugates are capable of being internalized into mesothelin-expressing

25  cells and are capable of mediating ADCC.

In one aspect, such antibody-partner molecule conjugates are
conjugated via chemical linkers. In some embodiments, the linker is a peptidyl
linker, and is depicted herein as (L‘)F-F-(Ll)m. Other linkers include hydrazine and
disulfide linkers, and is depicted herein as (L*)p-H-(L")m or (L%)p-J-(L ) ,

30  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
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expression vectors conprising such nucleic acids and host cells
conprising such expression vectors. Methods for preparing
anti-nesothelin antibodies using the host to cells conprising such
expression vectors are also provided and may include the steps of (i)
expressi ng t ke Aanbdedy in the host cell and (ii) i solpatisegostohs2s

anti body fromthe host cell. In yet anot her aspect, the

i nvention pert { s\ fR#y B4t said ARERH O dnfligen
anti body. The ﬁ%t wﬁgggﬁgﬁ%ggga&ﬁ%?gfﬁgggvﬁﬁln@’ (1) a V*iﬂntlb%dy
sequence conpr i Endieg pertoptiEregbquence sel ected from the group

consisting of SEQ ID NOSConilpnﬁmor@c mgelqma&g Seh@eh-Bldihg panidrhe

group consisting of SEQ I D NOs uence sel ected
fromthe group B&RY %‘t“i’ﬁ@j‘wﬁ‘?m%q W‘Nﬁ‘g° m?fe?ﬁe gﬁ?ﬁ?"?"??‘? fnde
anti body seqseng@reeEREdlSangptabl iRi: seqlepoddsel ected from 20t he

group consisting of SEQ o from
the group consisting of %Eb‘claﬁdl{ﬁfgw‘%ﬁenfgi%[éﬁedalng%%ws ég@%seg{lfg

sel ected from tfetiags thHI}BOfC(thhB gitdlavgreafe BB @doMpidis! by thigdisclcBure, as well as
(b) altering at_| east oJy] body
Sequence and/ or XPBQSSIWGC OIF Q%Ld%gmggdcg nﬁc?e% Q:&{E am ﬁo@t‘c@llstcgﬁg g{l‘lg%ﬂ&f

uence to create at one
al tered 25ant i boghess@queers. eMeTamct; for preparing anti-iegofhelix ﬁfﬁ@?fb?sﬁgng the host

altered anti, podégﬁ@@,lf,#ﬁ&{igsu@i%e@re%&t&bt&s arc also provided antl fha H{émh@ﬂle agRrect,
the invention pertail a tp

mesot hel i n- expref<Biexmgessingribe ansibpdy, in the fpt F@Ii "W@ (leéﬁ?{ag‘t&tf‘%ﬁ“‘?%%i”%?
cell wth an angdshQgy-partner nolecule conjugate of the di scl osure,

such that growth of the 30 tunpr cell is inhibi tedt Pr abI t he
mesot hel i n- expr essi ng t UHF 2B aspect-heimusniphpertginyo & gpefh o ?) § ic
tunor cell, OVa#n AA-nickdtiMlin G:@ibbdy. %@ﬁiﬂmbdédm‘ﬂsescel I, | ung turmr cel |

or endorretri al tunor cel I n.still

nesot hel i nexXpr essi ng tun%)r ProXing; @ 3 om%denﬁg%r%ﬁ%%?%@r om t he

group consi sting of sepewt bedkdcied fram twuplcam}stwf@@é) 1Bt b, a CDR2

adenocar ci none, ¢l gty cel L ARk LANE) DAy ofSE8I8 AL |61t o
en

ovarian carci noms, onetrol d mucl nous ovarian carci noma, . pancreatic
adenocar ci nonm, duc@R3ﬁaqvemceaql¢°@dér@eﬁb%ew epwang e SER IRNQe FSus

carcinoma, |ung adeng&a gy %tlbtﬁ?%éq@é}fégéﬁﬂnﬁlsﬂﬁgh@DﬂllJQquuﬁﬁé SledRABom
gastrlc adenocar ci noma, €so ea

aden ci.no col orec
adenocar ci ndfm and BieeEP CS“SbTH‘egfﬂfé ﬁ‘%ﬁ‘a{ 113 dBr2 Sequency Wﬁeﬁﬁ%{rﬂ%r
aspect, the inventi am fp&ilaisiEnd ¢ SBQTBING 1015, tudeat CDG 3 capeee sdlatted

subj ect. The nethod conprises adni ni ' e subject an

ant i body- part ner mlfﬁgﬁ?%grﬁ%“nﬁoﬁsd%?@%#eﬁ%sl g?:ﬁgc}sure such that the.
cancer is treated in the(bsuahjriagbtledamt aminbacit yesignetidin bd Ve aribedys f or
treatment are mesol el ARy RRNG ARl shBBEh el JOVRT dRBLEANCET S,

stomach cancers, |ung’cancers and triral cancers. In still ot her
enbodi nent s,25t he carwebodnﬁqmcqgﬂleht ed is selected fromthe group

consi st ng of mesot hel | O{I?Ex r&é’iﬁé &E%Ee)‘edsa%ﬁwc@ sé&MéﬁEé ﬁ%protem
adenocar ci nomas, clear ce

ovari an carci nomas, m xed RU IeLlan
ovarian carcinomas, endoReEnpBydsmtichaBULIgYRERRRCageO *fﬁ%‘ Hing
pancreatic ade ng&%ﬁdf@mehﬁmﬁﬁr@hm@@ﬂﬁf &l dompAdRNoaaia} Be Mlsor cell
ut eri ne 15serous_carci nomas, | ung adenpcar Ctl pomras, extr ath ?an{ hi.l e
duct carci nomas w1tb A ntipedy- partner molceule conjugate of the disclosure, such that growth of
30  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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adenocar ci nonas, esophageal adenocarci nomas, col orectal

adenocar ci nonas and breast adenocarci nomas. Brief Description of the
Drawi ngs 20Fi gure 1A shows the nucleotide (SEQ ID NGO 25) and am no
acid sequences (SEQ ID NO 19) of the Vil of the 3Cl0 hunan

monocl onal agyld RRAYsessThe COR1L (SEQ ID NO 1), CDR2 ( SE&hidedebsif) and
CDR3 (SEQ ID NGO 7) regions are delineated. Figure 1B shows the

| id SEQ || 28 d ' | 1 1.D NO.
R s

22) of the VL hunan nonocl ona . 1e CDRL (SEQ ID
NO 10), CDR2 (fBh@atiDadd@cartBpmafdct@DRBrESEDICANGMa) BFIIESHOBNS ar e

del i neat ed. . Ei : S ; ot LaSEQ | D NO.
26) and am no fgcgogg’dﬁn r?gglgE %%ﬁlaT %&%&tl%%l@%&%k ﬁ:]gédow—f %f the 6A4

human monoc! onaidenpartingeiy ssofttiacablermeinpmg cplprriperensgarciromrang B | p

NO 5) and CDR3 L pERihdhdNO 8) regions are delineated.
Fi gure 2B shows the nucleotide (SEQ I.D NO 29) and amﬁoﬁg%%g%mer

sequences (SEQ I D NO 23y arsthey gaecty thedgveplipg p AR

ant i b?géQ The Noi}{\Qs thléélgﬁa&iaéﬂgl#ﬁ?&@&ﬁi@ﬁﬁﬁﬁg;io @B@bj{cﬁﬁ@nﬁliaélw]ﬁhm&ﬂ) ¥
CDR2 ID NO 14) an | D 7) _reqions .ar i,heat ed.
Fi gure 3A shows™lff¥ eﬁﬂ@?@&qgﬁgﬁggﬁ“ﬁ Sﬁ%tﬁfﬂ’mﬁrﬁﬁm ﬁﬁdﬁrbtg%%u:% ot
sequences ( SEQ maBichiatly prdferraf cahdess fM tleattienttaromésBhelioman papaEchonal
antibody. The 5 CDRL (SEQ I D .NQ 3 1 and.

(SEQ 1 D NG 16 PR SHETR e sy gt hneert a Gndoe e cols SAfERIREY |
nucl eot i de ( SEQnibbdikients,3i)cazmacto derirentedacielictedfiore e gwup SmestingofOr  24)
of the VL of t . . . ' ARLLREQ | D NG
12), CDR2 (SEQ ﬁzﬁ%owg?%élw%%ﬁg%ﬁ%&}dbﬁﬁghrﬁ%%& eqi (‘;ns are

del i neat ed. carcinomas, mized iyfublepnOHEIAR CATPBONAS] SHHRTRHEIIFCIARS 9% %R0 aci d
sequence of t he\Hamgs, p%&i&a@%@c&@lﬂﬂg& dh8l pRntskafid¥lieqotinQnbhlsNtin2 0)

with the human germine 3-33 am no aci dtgf@epguen E ‘%SEQBl D NQt.31).
Figure 5 shoWs R8s GIGRHHTE HNS3HenPREFTIOMEH GXIET f‘%‘aﬁ BAEEBEHEVUs of
15 3C10 (SEQ | RdNQcardiddmeaedophagbal sB3aQcdrEndNias, cBBYectal ddbnotdreindmavem
germine VK L6 am nagl aci d sequence (SEQ I D NGO 33).

Figure 6 shows FFE AFIOGHABM®0f t he amino aci d sequence of the VH of
7B1 (SEQ ID NO 21) with the human germine VI{ 3-7 anmino acid

sequence (SEQ | Q‘ielb}lgesc:r)"lznlibn of the Drawings
20 Figure 1A shows the nucleotide (SEQ ID NO: 25) and amino acid
sequences (SEQ ID NO: 19) of the Vi of the 3C10 human monoclonal antibody. The
CDR1 (SEQ ID NO: 1), CDR2 (SEQ ID NO: 4) and CDR3 (SEQ ID NO: 7) regions
are delineated.
Figure 1B shows the nucleotide (SEQ ID NO: 28) and amino acid
25  sequences (SEQ ID NO: 22) of the Vi, of the 3C10 human monoclonal antibody. The
CDRI (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 Vy of the 6A4 human monoclonal antibody. The
30 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



20Fi gure 7 shows the alignment of the am no acid sequence of the VL
of 7111 (SEQ ID NO 24) wth the human germine Vk A27 am no acid
sequence (SEQ ID NO 34). Figure 8 shows the results of an OVCARS3
ovari an cancer cell adhesion assay. 25Figures 9A and 911 show t he
results of amwomomissssyr st udy using an NCI- 11226 (| ung poessiobsabsicamg)
xenograft nouse nodel . Fi gures 10A and 10B show t he
results of an i@pyj QSQQ&DW1%bnmmdﬁ%®:(1hym@mmsm@mm; 17)

carci noma) xenograft npuse nodel . Figure 11 is a graph
showi ng t hat ov&piPEArecdsieardt umor vol umes were 30 reduced an

i nnnunoconj ugat e of thi siguR/BNiHo@RtE Aucdti@SEQ 3ih NOaRDeand amius aid

xenograft nodel . 1.qur ows,, ADCC of aqvar ] apcer

cel | s (OVCAR3 c¥ffegees ﬁ%&@zﬂyoﬁ%\; *l\i%%le\é@éélwasn T?flf%%aﬁ %nelﬁ?@,' ri.ﬁi"?gur e
12b) by a no#- f CORBISETBANGBY,ICDREYSEE IR NDs6)iand €RRB (H1:Q IDDED ) Fegipns
Description of thi Z' Dit %cl osure The present disclosure
relates to isol Jf 84" #Rocl onal antibodies, particularly human ones,
whi ch bind to human mesdtigvet 3Bshaneithh avdeotides SEQHP HO53Prapasming eedd | n
certain enbodi i i f i j r ipyed

R MeRces Esfh%;an BN ib%?gﬁ& P orlpfti7R1 il ﬂ&%El@na@&ﬁbﬂd? T

from particul ar heavy aln germnine sequences and/o
conpri se parti caPBt (%&Iﬁd‘{Q}ﬂg}, CPBA(IHQD KU and (PRYIBAY: 18)
S0l at od ant o ga e AR € i g such ant i bod: es. o - b o 06
ant i body- part ner o ;Eé ul %gd%ﬁfwafheg{ignaﬁer %Lh_g pece P?%S%ﬁﬁﬁﬂ&s";ﬁ;f
conpri si ng such3di@ (s PR BS adlEh4A8BQ MRBEL 26 Gdth deuRasEdmiinresVy 3-

cont ai ni ng such anti bdodi es, slg@?]ggﬁy artner nol ecul e conj ugates or

bi speci fic nol eCHPREd RIERCHUPEY "2Ve variants or alternatives such
as honol ogous anti bodi esEigian$ oo ihe aliguinteht of tha sming atid segquenpeiofithec¥ats kbns,
engi neered and i (¥ | &Sy | f.J: g]pqu fhedRligbody
m nmetics, eggh %&t(%%(ﬁﬂ%jggcﬁrﬁggdd@ %esggtrll%@%%) ‘{fﬁl S fng% egrgurez\n‘al SO
rel ates to met houiso 48 sfiuenesi (BEQ M BOaAD)I bodi es, such as to detect

mesot helin pr ot ein, _as Y\ﬁéllre @%o%ﬂ%ﬁéb%& o@the‘dr%in'aggig _Ela%uence of the Vi of
anti-nesothelin anti bodies of the invention to inhjbit the ?{,&%h of

mesot hel i n- expr &k(SRY PAQ: 31) vdfhcthe hygap gerping ¥ 14 aming a3 vy hi s
di scl osure al sorproviges met hods of using the anti-nesothelin

anti bodies of this disclqQsure to treat vari.Qus types of cancer, f.or
exanpl e, ova&i an cancer,ﬁgﬁﬁif@%f}}? %’H?f’gﬁ'({fﬁ?ta%‘ﬁé@ﬁgﬁﬁu%nﬁﬁ%%%vﬁoufng
cancer, endonet rBR{SEQADCEY: 2éndithteslaintae bératimsVy AA7efrdrozbidypequtive (SEQ
anti body, conju 5, 42i specific nolecule, alternative or variant one
or nore of thesgﬁg b%) Tties: binding to human nesot helin, ]

i nternalization by mesotFigire B stexyp tessiitipfeePVEARP arArish egnem cglfadhesion
nmesot hel i n bi ndggg% to CAl 25, nediation of ADCC agai nst mesothelin
expressing cells, “and inhibition of growth of nesothelin-expressjng
tumor cells #n 25 vivo. RewruberdSBeher teremlivahan(priae gpdygeipy an NCI-

hunani zed, or CRbFEMInE 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
30 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 (226 cells, Figure 12b) by a non-fucosylated antibody

of this invention.



In order that the present disclosure nay be nore readily understood,
certain terns are first defined. Additional definitions are set forth
t hroughout the detail ed description. The term "nesothelin" includes
variants, isofornms, honologs, 30 orthol ogs and paral ogs. For exanpl e,
ant i bodi es sgﬁ;hﬁwﬁﬁgpr a human nesot helin protein mMyepihokiida N
cases, cross-react wth a nesothelin protein froma species other

t han hunan I n other enbodi nents, the antibodies can be conpletely
specific for the human nesothelin protein and not exhibit species or
ot her types of Détoded-I¥ iby oft this Ddsclogwress-react with nmesothelin from
certain other species b

5000/ 045957 PCT! 52005/ O7LS g%[“esnﬁ‘!é‘cd"gsslg ?erlates\{gs‘@?téds%‘m}"gg%al anboqies,

pri mat e nesot hepartieulatly hurep omuslechmlyﬁp herhdnryesotitiia apddiapty desigabien

mesothel in fe uﬁa&n&g) PGB AHIEAGE RERRSIARE bihis &E@@m@%retdgﬁveg aoR! et e

am no aci d sequence human mesot hel 1 n having Genbank Accessi on
Number N13_ 0058na4tlcurwﬂ@afyanmlghmbﬁ§bgw§@tsmm°ﬁs ang/g opgrieFarig¥e
sequence Mesot hghiha] RarSECHclPE dm@rega&mbﬁfu%u@rﬁhﬂ@u@@mmo&aa BRD6ResOf
nouse nesot hel i n having Genbank Accessi on m 1@45 The
N-terminal por t TEhdRsosHe BRY HEs ifolptgdantifodiss: BTe

potentiating f a&'&l@édy(pMBE} molt&ige chiﬁdeﬂesf@&@isﬁHﬂiﬂc@o&ﬁﬂhk&ﬁﬁﬁﬂﬁ@)&um ffer
from human nesot hel i n Genba Acces i on nb %05814bla
Bl a3 3 20D 0RI A Y.

havi ng, for 'BxaffBpP¥! W@eﬂf FRLERRCY %’138?1“'“ i

non- conser ved r@aml@ﬂd cctnhgat&z()arI’EBS@iﬂQaidlﬂculhaS*\lslm/ﬂ@dlBtleahl'iﬂytstohe
sane bi ol ogi cal _funct k Accessi on
Nunmber NP_005 81%{em§tbv€ gﬁyﬁgﬂﬂ E{Bﬁ)&%&s %&1@8’&1&5%&1 OI%TOQ%\QpaI’t cul ar
human nesot hel i m@@qu@mrﬁegwerdd agfémetilﬁ‘#d aptippdieaantibedsfragoeots.iapdaitipedyl in
am no aci ds seqyeness LRn RIBRABESAhBEhbioRf THEHRRRkK. ASLBIERE RMbidaber

NP 005814 and contains amno acid residues that identify the_ am no

aci d 15 sequénce vaias e prgodiernsh siie Actecompribelin Refeings sekhal tp Aelipgs
acid sequences &ﬁng@ﬁe@ﬁﬁ-nﬁaﬂﬁehﬁzmﬂa@d@ of thailvERR) to 1hlﬂb1€t€ﬂé rawt ofases, a

human nesot helin be at t 95% or e 6% 97% 98%
or 99% i denti ca‘InerTﬁ1 lél’rﬁxﬁ’?issél’él a?s%‘&]b%sﬁ OTC %ﬂn&%"fﬂ%ﬁ IS SCEEHB AN
Accessi on NunbeprodiRs a@58dvhbf ushﬂg tﬁemlandsothﬂin@dmhmém o, tlnadlkulmmn to treat

mesot hel i n sequence wi | | a re t

di fferences from lﬁbstf&?%c’fr?ealécoe{)ﬁor?éxmmeéa‘he%nce or %’e%gpé&gn%%tgggﬁhon
Nurber NP_0@58 1encer.dungaatcer sndemtivalicansatasd metwdiekumasnk rfsmbly ot antibery

di splay no nore_{ Elgeﬂ e, Bis é%ﬁic%yo%ulg%témétgeBm{:lan"}one%r nfore P fhese p?dﬂet@i@s aci d
difference fromdt sot hel'i n sequence of Cenbank Accessi on Nunber
NP_005814. Per ceipding faéwvewsethﬂmb@tea@h@d?ﬁ Haersefbelig axssssipetfiiher ei n.

25The term " CAl %ﬁlbltﬁ)@gﬁﬁe%othé?m%ﬂud&\g@d @@msclaédfdtla@mm h@ﬁz&,mé@cﬁthémal’ i an
cancer tunor narke al so known The.term " human 5"

refers to hurrane’@éfé[%‘égrfélés @ﬁlll‘ﬁ%blgwg‘&é"ﬂ‘(ﬁé“e&%??w EXRESHAY HEOHE "H’"
sequence of Bunfve. GAlitdIichambagurkanpafiabky; beagind oNchifhetc. NP_078966.
The human CAl 25 sequenc

Accessi on Nunber N13_07 g%b‘g“ﬁ%ﬁ%?%%?”?d“ aé)%glmofe readlcyo"rllnggr%md
mut ati ons or rruteattuinmS ira fisodefioain Seldivienh! defgitionsare sit @ah thrawglhgt thihuman
CAl 25 sequence %{\n ﬂﬁdge%cn ly be at | east 90% i dentical in am no
aci ds sequence 10 PCAI25 of Genbank Accession Number NP078966
and contains ami no aci d Tregérgufessotebin” inchedes verignts, freformd, hemaessd
sequence as jei Q‘é%p%?sngaf%ﬁg dn@bofds GrciBlToR Phdn theSRRHENCES

of other species (e.g., I'n"certaln
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
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cases, a human CAl 25 may be at |east 95% or even at |east 96% 97%
98% or 99% identical in amno acid sequence to CA 125 of Genbank
Accessi on Nunmber NP_078966. In certain enbodi nents, a human CAl 25
sequence will display no nore than 10 amino acid differences fromthe
CAl 25 sequenes fabon@gbank Accession 5 Nunmber N13_0789@Gr/ukmosmesitzai n
enbodi nents, the human CAl 25 may di splay no nore than 5, or even no
nore than 4, 3, Iy Mdubem&ehhd B sgguence
of Genbank AccesggdesﬁJ nlgmeg%aﬁ%7 E%Etg%geoﬁ%gﬁ?&?%entlt can

det ermi ned as dewchimeadngsetheing reforhie W?ﬂﬁeql}eﬁ‘f?u?f'ém}‘%p%ﬂ%@ er“@’F‘B]F@ to

the action of, aﬁxﬁﬂo LHABRES e oARINMARRAEIE SavirdUeh SR APlegsaNtinigr cel | s,
phagocyti c ceI l's, granu ocytes, and sol ubl e macronol ecul es %rﬁduced

by the above cé¥id i?r”tﬂ@“f‘invé}ouielnﬁé‘rﬂ&FHPn’@gﬁﬁ? B SEEE PESK® and
conpl enent ) § hagcH AUl cbBplei a6l kajeendastagfsd Mesotigmthaviag Gemads , or

elimnation fromthe hunman din at hogens

tissues i nfect gFeREPRN Bﬁ’f’"ﬁ@’% %Bg &heﬁa%%r&%&%qmnogmesoﬂ}egn g&%%grgoo
aut oi munity oras&&gh@&ye@tmtenﬂﬁmfmmmﬁ) Ofhe lnoamaksotheliranqusadelnsyor
tissues. e
bi ochemi cal rel ‘B{f‘fréwg"rh"ﬁmb‘g‘f%jgfﬁn %Qgeg?% Q(QSS?O% N%WZ% 2%238’1’:%‘%’%
mol ecul es that fot exymple.rcohserviedmbtaigont manlsimossm@mn @JffﬂSW@FWF afdrtefim one
portion of g,cel ésotrhal 3NOLB& L Qsﬂle%fol@cgl%r{ctloﬁrﬁ%mﬁesofh@lllﬂ of

surface receptor i'ACl udes cu% es and conpl exes of nol ecul es
capabl e of 20 r@@@anklmgesamslﬂgn@rNﬁdmﬁlﬂaﬁ‘l@hﬁstbﬂdﬁ’gt%?@]’?ét across the

pl asma nenbrane of a CelAparﬁﬁ'lla?Klﬁﬁﬁﬁln%s&ﬁehﬁse @c&wﬁl@eﬁ@ﬂ@ﬂé&ﬂl&ﬁtﬁﬂ% is
human nesot hel i n. The term "ant |C§

ol
anti bodi es and idenyica if AERACKE STIRFISE OMYBARHEC “IH%"FG@%?%?‘H(??SWQ ©

portion") or singh@r8hajoss 4thesaains afio addicsided at idafiéy e sminaacid
gl ycoprotein conprisin

I eas two he i ght
(L) 25chai ng®i n%e&‘fen@(fﬁﬂﬂﬁlgfﬂmﬂ VI SHPEE (g%%%a Ol_%em ammg%mgg%f‘én\é& or!
bi ndi ng porti onothdagpeeiof (e. gEamhndjemLyrtmm@sw, clowmpn msswghelin hlehbﬁwt@hﬁl n

e gl SnotsR BPLEX hALEDSDEOR) BaaPor il i@ IER AR E QNS ANt

regi on. The he harh*constan n'E)rl sed hr ee
domai ns, C111, msbmeland%mak Aza@sﬁpnll*ivgw@r P@hﬁ?ﬁ ‘&:olﬁﬁ?rrasrb%nbadwe@iﬁta

chain variabl e f;&%h%rmnp Ee%i{ér@é S0 ASLShHmaR k)0 AR acil HigtblendehiRbr

constant region ht chain 30 constant onpri sed of
one donain, 2CL. thvmemhwqwﬁ %@eﬁwﬁwsw%ﬁ?d‘gﬁobﬁﬂ% I:’]‘ga?a&fhs of
hypervari abi I | t ¥mbddBiepB Ansinmmah aRBMeas maydlqﬁyebmﬂdmm@s egivenso EDRS) |,

t d th t hat t k
e L ) R e B LR

arranged from aptdgidn@rumibalsP mssaarlkmoeyt-xuaanmcmulse deternhihesl 4 d¢shmmi ng
order: FR1, CDR%é .FR2, CDR2, FR3, CDR3, FR4. The vari abl e regi ons of
the heavy and | I'§H¥ chains contain a binding domain that interacts
with an antimgen. The con8iederm ‘CaddRPstersfo Wmﬁn@ﬁfﬁé@iﬁ%@tlﬁwor@éﬁi%te
the binding of Eﬂ@er'nﬁgfﬂ'ﬁggpﬁ%ﬁﬂawhgs 0ostict TRSUES “Hifnad BRI B $efersto ‘

e

i ncl udi ng various ¢ e I nmune system (e.qg., effetor i
and the first human sequence CA125 such as the complete amino aci sequence o human

having Genbank Accession Number NP_078966. The human CA125 sequence may
differ from human CA125 of Genbank Accession Number NP_078966 by having, for

20  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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6 conmponent (Clg) of the classical conplenent system The

term "anti body fragnent” and "antigen-binding portion” of an anti body
(or sinply "antibody portion"), as used herein, refer to one or nore
fragnents of an antibody that retain the ability to specifically bind

to an anti geRyd RedhssesMESOt helin). It has been shown t?@}mgz%mm
ant i gen- bi ndi ng functl on of an antibody can to be perforned i)

fragnents of afuII fleallioBdli G389, §goa S
enconpassed wi tRin atlw g‘%%ﬁ%ﬂg %gﬁeasg%%rpllneg&b%rlea?gﬁ?’ﬁ?’ggnﬂg)ﬁé‘}body
include (i) a ﬁdbxtmalammamdaseqmmmléw of Genbaskndccessins Numbang of t he
VL, VH CL and Wm@%aainr&émang ot ekt ARl éﬁgmgquem@wm @R more

fragrrent conpri sim ragnents |1 nked di sul fi bri dge at

t he hi nge regi ofian {Ujamino aaldlﬂlif?fenqu§@WCAWF@HGWC§°@§@‘?{‘r‘”‘&‘feF%P“an Fab

15 with partg ofN&rﬁ&rﬂprtg@g@aem&amﬁmdm%wm%\@ﬁmmm&y@s@@n& Paul
ed., 3rd ed. 1993); (iv) a Fd fragnent consisti

the VH a 1
domai ns: (v) a Wefl%%ﬁ‘fen(‘}%%feﬁai“ﬁ@ 3f°rt1ﬁgm\9l_a°’gmf eﬁ?ﬂ“(f’é?ﬁ’at?‘%g‘ggg_{a
single arm of aRq@nédJPCEIbanK Adckssdn BiAbA INPYOESAGS. (PARE idehtitRban be ( 1989)
Nat ure 341:544- 42%‘., %i ch .t(,:gnsusts of a VH domain; (vii) an isolated
conpl enent ar i t ySFEEBFHSIFSEPFEETBn (COR): and (viii) a 20 nanobody, a
heavy chain vari abl e regﬁheltenndmtmamarqum&”séfﬂgtoehe\mndrmﬁ,lfaedmuié,n and
two constant donai F t ' the Fv
fragent . VL ardgnenst BibGERGy o akec R, LRICAELIR e
j oi ned, using rmwnmlwalmprmmghe abglvea}elbymﬂhét/@rémﬂilwtﬂtfiﬁ&& enabl es

themto be nade 1n§s %ML}ﬁleBElﬁ’} tﬁét gesﬁ:lﬁ% £b1e'c£‘ve‘®%h§é3 té H@sn%{énoﬁlﬂﬂorVU

regions pair t o form nonoval ent’ nol ecul es (known as single 25chain Fv
(scFv); see e. gclimipfipnjfrem thy humaibgdpgf imyadipgpashogens. gBsor sissges l%fﬁﬂﬂdp’flﬂfst on

et al (1988) Prﬁhﬂ}@géﬂ@tcbncerﬁﬁsadélls,&ln caddSf BRididy 98&dblogidch singl e

chal n anti bodi es_are al so tende% to.be enconpassed within the term
"anti gen- bi Adi n'ﬁ flaseypatiogype SAECHESYS These anti body fragnents
are obtai ned u5| ng conve@tmgnala}anstdeﬂhﬂpqm“ kefiowd thedbidchensenl wiatibnshilei | |

in the art, dtE hefra creened fo |I| i.n 0 _sane
manner as intact antib gg)g sign a?&an‘v’éucmnmieculﬁs gé%tlptl &ézglrr]ltﬂlnebéaﬂsm%}ogf

to an anti body ¢ﬂaatgnal§ros1wbspcamctm0éh kall tb prghepporimivé p ceihtTihbpimSe§06HaV| ng
different anti G & ¢ ﬁ&L Er‘cﬁlldésln?o?ec(ﬂ@s 4hd coxﬁ%ﬂ%&?@cﬁ&glem deQﬂly that

specifically binds mesothelin is substanti ree of antibodies
t hat speci f i2¢al teseivinerrcigelinad rapmitingnigpal aﬁﬁsslﬂsemlaaméa!ela?r@i%ayeﬂt gt

specifical ly bigds l%ﬁé)tcblﬁiuk«fﬁcef%&)éptor”lihqmﬁa\éﬁfnesohﬁme cross-reactivity to
ot her anti gens, such as nesothel in nol ecug‘@; frﬁﬂioth I Species.

Moreover, an isol ated antiFbsdy2aiglyhbEietigsbalsertibetics aof gy 45FeeBt her

cellular materi ﬁhdn@é’ﬁﬂgﬁl&nt@ hetide-8Inding Eck}eo:f’;adsrmmgtemmmmamﬁrahmﬁn@gdy
or "nonocl onal a

t. t {
ant i body ol ccufBE BF EXRGIG ROPEU B S SHEe DA DB P e
anti body corrpos¢hhm@mtedn@1péwq¢ls)yalsslﬁdngioadd;)mramant@es]medmg pqx:tnmthmﬂ
affinity for a Ea%fl“ll Cu'ch%{n e gns%Q £ heaJr;)h C%algl% Qééor%r{%b%%iaggﬁé/rem 'éseV rs

to anti bodi es havi neavylarl a s In ramewor K and
CDR regi ons ar eandelhﬂamdhaﬁrr@thIwann 1’Uleglemm<:hwecqnﬁtm Rgigh dtegmprsed of

sequences. Furtfgr BRhens &1, b{.;? a@,;s b@ﬂuhgﬁeﬁaﬁiaaﬁlpﬁsef;mg&amnwaﬁmeon
t he const ant region a SO 13 erived from human genn | ne
region (abbreviated herein as V1) and a light chain constant region. The light chain

30  constant region is comprised of one domain, Cr. Vy and V. 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,

-11 -



i mmunogl obul i n sequences. The human anti bodi es of the invention may
i nclude am no aci d residues not encoded by human germline

i mmunogl obul i n sequences (e.g., nmutations introduced by random or
site-specific nutagenesis in vitro or by somatic 15 nutation in

Vi vo) . Howeveyo 2009044380 anti body” is not intended to i nelras@osn7s123
anti bodi es in which CDR sequences derived fromthe germine of

anot her mammal i 3 5RRG! (ZIERB,?HQ.hTH%%m‘?abE%ﬁ?]%s Fgg%ﬁe,a%a 1ig 3hdiBloih O

human framewor k”Sequentes. ) 1 human nonocl onal
anti body" r ef ersbipdingdemalaahiit énteragtsypihay priigemn dF AeyisantpeaiRms Aigthe

speci ficity whighy haxe,.yafhiahe b 8fee intnubiisuuliR Of Hstifed drB¥RADT K
20 and CDR regions are derived fromhuman gem Line i |.obul i n
sequences. | n oweudphwapeals of RS TbESe F W&rcﬁwgg’giﬁ& are
produced by a hyRibaQr@iyar b clkskehlusieserdentsysell obtai ned from a
transgeni ¢ nonhuman ani ng rri?

|, e.g. t ransgeni.c .. e.. havi ng genone
conprising a hunman heavyﬂl‘?ﬁeéfnn%tt‘#}b%\%sf&éﬂgmawg e %ﬁ{'dn@%’fh}?ﬂt ?fgaﬁsgene
fused to an i Magibédyi(@etngletantivadp o’ kstd leeduybiferandne tmam
anti body, " as ugsed heregin, .includes. all. . j i t
prepared, expre %ggﬁ?mf?faé’a?f’%'?fgﬁbla‘irtglfi%leéaalﬂﬁ’;{g ?pg%@%l?ﬁ%ﬁ?os%aﬁés?@sggch
as (a) anti bodi mesoihslid)alt @k Heerosmamthahemlizepdinging fignctiones ef) antibedy cis
transgenic of tyan f I ' INQAl.oRULAR 188 RESnEs @
hybri doma pr1épa§eep§%§%{eer g?rﬁ'g ﬁggééfrllpge_ f?‘btgutﬁﬁgr”be%w_, (_b% én °
anti bodi es i sol eteetpassed withinthedermc'entigeBEindipeResions At apePod%sradDine
human antibody, p& fhomed: r%r@vél{n@ﬂ%&ﬁﬁttcgﬁ@stiné &P, VR 1268 Cl SbRined
froma reconbi nant, c'orﬁ)l nat ori al human anti ,b,odé/ [ t%r af%, a[g‘gﬁj(ebg')
anti bodi es pr ep@h ed(bifneaedadbivaepdiemgnt srmprisPe By PO eaME a
means ht hat i nvokvan@hiigd d@&ﬁ@fngélté%gm ({1} HFabN Ganeat which Besenthiyadhbes
to other DNA sequences. Such rec i t i J a 1d
vari abl e redPfon¥ith prrigiite mtgﬁEQPP%%WAWQSI;%%Q;&%A?%‘Y%%& ved
from human ger nbd. ne93i; tvpnBEOfr@hieht conssaop ke itleed; anll O L émiagisnvenodi nment s,
however, such r

. F & rg:‘)l{ cril)gsl? ttin h léli.ntRQV aﬂlﬁ'\}?,%gllnﬁﬁs m@ing@ Taﬁllljpﬂ & gﬁt%Gd)I, 9!1)' an
vitro nut agenest &0 Whéh*an” ani mal” transgen or human |
sequences i s usédl fragmevi Pordsrht(l BIaragsHedHS6)ariich wodstt @ Vani no

aci d sequences nggipgvéiggh ?ﬂ%{:écc\ﬂp_l&ﬁﬁﬂ?ﬁet%irﬁﬁk@eéi@rp@mb;@ﬁ@&gi)a

anti bodi es are sequé , Wwhile derived fromand reé ate %o
human ger i i2le WaHobasly, Allcaweheip kbl rogie) COEAINIAEE TIRedt YRl doman gnd Y
the human anti beg¥.aabRhihe) FuikREE Qlthdigh the Wd/@mains of the Fv fragmerfiTé;, t er m
"isotype" refers to the%qantl god cl ass @e. 9 I.@Mdor. I ge%l%11 i%at}l%\t IS
encoded by the AMa\ry 2iEiadeR fo Sn SPRAE SPEYtoH TPEtadncs $RFERRPALEs » an
an% i bod')'/ recogn ingih_a@E B ?ﬂﬂqétgeigjlier &ﬁ?iin';i]lﬂfs tizend folbe egxy;lesqs éz{;s]iltlb pg}iflei(rj:ha'n
antigen" are used ,j.nterghangeabl.y Ww. n ]
specifically to‘%‘ﬁhlgﬁ% g‘e’ﬁﬂ% tegiohs phif 3 fo iﬁ%g%aller% é'{Iﬁumaﬁ&gntl b%&f
deri vat i ves"2sr etleirsFu (ecFa) yeereed iBind @l (5958 Dferntdi42Hehaas; andtiusienyt 2le. g. |

a conj ugate of | ROAY, ; Ol7RASRAT. Qfh &M AR Ynibdaddige term
“humani zed anti E%E?%%Aé@gl?é cgﬁg‘gﬁ?‘?}b%ggéfggg}mm 1E:%tfgtICDR sefatij,ences
derived from t helsgmtenflddtebocempatshbyithinbatorn aptigpainding rodigepfze g

mouse, have been qraf tedcQREKRANHARRNE LA UBMREdusHE ARBRREAI tofRlthkd Onal
framewor k region nodifications my be made within the Qqu_fr%mmrk
sequences. known to those with skill in the art, and the fragments are screened for utility in the

30  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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The term "chinmeric anti body” refers to anti bodies in which the

vari abl e 20 regi on sequences are derived fromone species and the
constant regi on sequences are derived from anot her species, such as
an antibody in which the variable region sequences are derived froma

nouse anti bogy Joe constant region sequences are g@fzpé’zﬁ&offsﬁﬂm a
human anti body. The term "anti body mrretlc" refers to ecu

capabl e of 25 m m cKki n an anttvbtoﬂ(%/ . QI Lit ta%mtt)alsod apnoeules en, but
whi ch are not Or‘ﬁef’eéuh PO - TR RV T RN ofo Lo VAR ’ruc tures. TSPES TS such

anti body mi net | atber ispeciess ddoredmat, alats@atccba;ntlqumaede $ubstantiblty ﬂ}:@df ather
DARPI ns, Anticall {ﬁ%’m d;%rc %/er sabodl es, all of which are
further descri bed ere erm"partner nolecule" refers to
the entity which is conj ﬂg@@ﬂ“m@OGWahwtth’l’ proenpngofpnalgntibody

anti body- parg ne{orrfxﬁg iffdnt Le?er%)ﬂr%?attl& om £SleQfies BALi olémiaﬁ cul es

i ncl ude drugs, mar ker l ecul es, proteins an her apeuti c
agents. As usedcom@p%m Aanorlaﬁwabaﬂbyoqywapmsglﬁ@éwl%aﬁllﬂgle BndiBg to human

nesot hel in" is st ﬁ{?% 4Bn &f pattRuldl: i body that binds to human
mesothelin with a I;E(ngo% I\/Iuo piite

N nmor.e f er abl X 10 8
Mor less, nore prefer abT}S?t%mxh‘f‘ﬂfmémmo@f r?fgrééoanﬂlfﬂd E"’é"fgé’F‘é%ey
10-8 Mor Iess,re@imnn Wakmbcnnelfaemmdfk &dﬂﬁ@re@oﬁiﬂaﬁi’deh%&om-ﬁﬂmaﬁ er m
"does not substant a to ap n_or sed her ei n,
means does bt %ﬁ“ﬂfﬂw ’F’X’B%c’ggo B’tse‘iﬁe’ﬁ %“F'H M- N gﬁ‘ a’??’oglcf’rlﬂ £ t he
protein or 5cel éosstalnr@obuhrd@nitm teien plswis éérivedfrom lithan gnmtlinea KD of 1 x
10-6 Mor more, ;Jiel, 1&&3&9@9& I;l’h@(huilnqﬂ_%ngbﬁs oFRE GrvediBh BaPlubilb@y ably 1

X 10-4 M or nore, era nmore, even nore
preferably 1 x @@n@aom remduqmcéencwﬁébvéwmn ‘aanline anmmglﬂbtﬂlemn@wcieshe

associ ation rat ﬁthlﬁon@mﬂ*@JJc&P&&I rifdodiat R Q.géélfﬁ Aok AGERsik PLAFAL b Qhhatic
whereas the term a," as used herein, is to intended to

refer to thédsdi @gteftqna'e wwca Ha‘f!@’ebf‘hva%émw@ st iafepded éfpetadsepthagios

interaction. Thg vwheh®D %&enceaaeﬂ»sce@bnmé érihlind @hfdtiSer n@minBiem species,
di SSOCI ation constant, L}Ch is o t i ned frgrmthe ratio of Kd to Ka

(i.e, . KdiKa) afteh?se mapss ads e gty ?PB‘T hyymap GAREHYY SAFBES( M) . KD
val ues for anti bodies carheb@md&hﬂnmommﬂommnﬁ@)dmfmdsmmies displaying

established in the art f.er th [ of
an antibody is T)Sm%.legﬁnhdmgssﬁ ace™ &"gﬁjh nggaﬁggle ¢ lsogglgltr‘f@é@b% et er ﬁn‘bww
usi ng a bi ogens:md %}Rsrbgmsmnm flam&umgeel(lhl)e imyynagabulrsequerdesn Iﬂhl gh

affinity" for a&e'e&ﬁ)ﬁ%xﬁ,%%m‘éﬁﬁx@ﬁo%loﬂﬂ aﬁmoﬁ&taﬂr&gg&ﬁced by a hybridoma

which includes a B cell obtained from a transgenic nonhuman animal, e.g., a
transgenic mouse, having a genome comprising a human heavy chain transgene and a
light chain transgene fused to an immortalized cell.

25 The term “recombinant human antibody,” as used herein, includes all
human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as (a) antibodies isolated from an animal (e.g., a mouse) that is transgenic
or transchromosomal for human immunoglobulin genes or a hybridoma prepared
therefrom (described further below), (b) antibodies isolated from a host cell

30 transformed to express the human antibody, e.g., from a transfectoma, (¢) 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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having a KD of 1 x 1Cl7Mor less, nore preferably 5 x 104 Mor |ess,
even nore preferably 1x10-8 Mor |less, even nore preferably 5 x 109 M
or less and even nore preferably 1 x 109 Mor |less for a target
antigen. However, "high affinity” binding 20 can vary for other

ant i body i sowpRe0fer exanple, "high affinity” bindi pgrigoisamniigM

i sotype refers to an antibody having a KD of 10-6 Mor |less, nore

pref er abl y 10- Ile\ﬁ ¢ lonessderﬁ&ﬁ?o %Er%fhﬁé ﬁﬁ]ll%oéigouﬁn Mqﬁ’éncéseﬁﬁ

The term "subj ec Udes nan or umah ani mal term
"nonhuman ani nedettain qolbqgid@gtsaholwev@,rsp@bpc@p@gwntéu@an anﬁlgml%p@ ba ﬁld)_] ected

non- mamal s, 253 %\l? ﬁ@la %ﬂ&%’t&nwﬂén' aﬁaﬁlﬁﬁl’ tra%@@ﬁ@ for @ES Ig &%ﬁé]ceshﬁp rses,

cows, chi ckens reptil g term
"allcyl," by i t1!§e4 fr o Sa@at}@dfi“{‘ag@fes@@é? H‘é?th%fﬂ’é‘? peideAenceRHAE Vi ) ess

otherw se stat eg,edoRlof Mk g:@&mlﬁﬁanbirﬁ'ﬂ&dﬂﬁdre%&lﬁbr&es tﬁit while Hbrﬁ/e@ﬁdﬁ@ﬁﬁr bon
radi cal, or conbi nation thereof, which ma %/ ]?turg @H’? nono-
or pol yunsat ur aek®d duman gerabing Yicdod Je S‘Tﬁ“e Efaf’h’i‘ﬂtfl APt Vil B8 s,
havi ng t he nunmbgkmag intbadsiRAnak epertdhe s+ giat ed (| e. Cl-C o neans one
to ten carbons). Exanpl of saturated ro adi de,
but are not limted to, e@%ﬁﬁ‘ﬁ}s“‘%tﬁ%% S%rs lrj?etg%anﬁ OdEf I(e Iﬁl@ll()%péycﬂftw

i sopropyl, n- blﬁbyﬂcpdeﬁ-bbltﬁc)hbavylcmmm;thmrQeo-gth yl, cycl ohexyl ,

cycl ohexyl thyl, cycl.Qpr t for
(cy y )(gﬁ y y })ngye n%anqdofiy Q%Mz g%.n g’ﬂ% d{ t%.ﬁc{mdﬁ%ntﬁt)dy

exanpl e, tyl, n-hexy n-oct i ke. "An
unsat ur at ed al kqphct@rrfouq;l m@gm’hgeh@drntﬂgcf@mabh‘ withaa apidasy whighohiers or

triple bonds. affssto%afrl&?x‘?* urated al kyl groups i nclude, but are
not limted to, VI ny ropenyl, crotyl, i sopent enyl

2- (but adi enyl ), 2, 4- penﬂvamrenwmsm(b@yépﬂﬁew‘e%’d?feﬁgﬂa}wm@‘élﬁmw ofy .
and 3-propynyl mghmmody,a@daamgaeamaambs@rmmm@mm@ The
term"al kyl ," unI ess otherw se note dﬂ@%a t .0 mgwhlg]e) those
derivatives 1'(i)f al kyl def FH5édmi h“”r’f"ﬁ‘}zé Y] ThE 8 § EH &

"het er oal kyI Ahkeyites Qérﬁrﬂ@ﬁom\ﬂrfélga{mhaé a“moﬂnrmd]mmadw@bnes,csadmﬁrr@mu ps
are terned "honpal The term ~al k of
anot her substi tlﬂfeﬁ@éﬂﬁrﬁﬁecp ohtorjiman frat vytﬂ?&gdﬁ‘n geé] Ag‘gﬁnéle eggrrlﬁgégwn
al kane, as exenmpbdifitagehs maybe mede Withiri thelimap yramey@i GHPCHECH2- , and
rurther | nol udes t hose afguRs A836K HEshdpel i @8 ibRiss oRblorL onsy

Typically, an alkyl (or a ene) group Wwill have from1 to 24 carbon
atons, withz2e ho@eomeauﬂyseswewgedf@m&m fré%e?aﬂé HelenstaaiTeHen BYIeAGS ae
preferr ed in th@er@é@ﬁﬁpﬁnoﬂl@xvs%%és%eh a@a.n larﬁiﬁ@cly i hvkdeh the Qfiriable Ga¥RIn

al kyl ene” is a shorter chain aI kyl or CP/ ene %gegfoh e%gnerally
havi ng ei ght or SCA¥RRER 24FHYA B rﬁW&rﬁ“use anibod o THESEE PO A& T %y |,
by itself or indgeedidal hemnahitedanot her term neans, unless

ot herw se st at eq, a stab % st r‘%’lf‘t%hér?’s pc ergﬁpzrseo mglec% caﬁ%le clic

hydrocar bon radical, or consi's the
stated nunbes ofirmiekitym aammrm’s asiliy &t blﬂlceeasntlgméouh‘ehlel‘r @amt) mged te ot

f 0, N Si,
rom . a,g? s g%eag% &o%g,ch H@m@&%ﬁ&ml SRk IRNra R 1isibd ur

atonms may opt| on et er oat om may
optionally be q@a&ﬁ'rbndlzseBARi’he Pm'eaémaaéwmwnd erspbodiss, af AEWiEFh Hay be
pl aced at any i ﬁérd‘é’srcn %leﬁelb%wOf the het eroal Kyl group or at the
position at whic Kyl group is attached to the reminder of t he
mol ecul e. Exanpl es i ncI u@@ tergy pargiermpletuld reiis odhe ity v ey poesasd o

- CH2CH2NHCH3,, - %@b@ﬁ%ﬁbody gﬂaﬁgﬁ@% 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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25 - CH2CH2S( 0) CH3, -CH2CH2S(0) 2CH3, - CH=CHOCH3, -Si (CH3) 3,
- CH2CH=NQOCI - 12" and -CH=CHN(CH3)2. Up to two heteroatons may be
consecutive, such as, for exanple, -CH2ZNHOCH3 and - CH20Si ( Cli 3) 3.
Simlarly, the term"heteroal kyl ene"” by itself or as part of another
substi t uent Sodsed val ent radical derived from het grpalkyl s AS
oxenpl i 11 od, o pmmes) L Pod by, 30 - GHROLRSCHCHD.  ard sl
- CH2SCH2CH2NHCH2- . . For_,het er oal kyl ene, groups., het eroat o $£0
occupy either &?quthHOSE’F ?rﬁ%gs’érf?é%/ © @Plﬁéﬁﬂe(g{c’é%ﬁ’ﬁoﬁﬁr %%%bg%?%
al kyl enedi oxy, Mlokihsemneampictumblyal kI v ediesnivironora peferdbly 53 WEM orTtere.
terns "heteroal kyl" and.;het eroal kyl : I £pe
glycol) and its derivat iwggm?sgoé;‘?n 8‘&’%‘%?%&%@%& rg?rg\%/ao%lée?&%g}lyners
Cat al og, 2001) .hefSfr, nkank dods hetrbjndfop does aptibing Iwith @ high @ity ortsar®sie ehe
| i nki ng groups, fo. Oki I.On.; itH ¥ 819 K00 WPornord, MRkl €d by the
direction i ngjmhﬁeéslﬁl'%rﬁlélﬁ#}gr%ﬁﬁ?d;eng;’r CHI:%MH% ng xgﬁ‘r oupori srwri tet en. For
exanpl e, the f areferlly 1 €103 MR moreeppe e iplor H-Meopor morgpigerably 1
-R C(0) 2-. The .t gpny of QWE even thorE eRIBBION2 M drhndidle terms "al kyl™ or
5 "heteroal kyl" refers to a mpiety having from1l to 6 carbon.atons.
The terms "ai koxy, " "al KiF 8T et o yIcED tp R isooiatigh gie-ol f RIFIFHR o
(or thioal koxy)angbRydseeh inferdchié, vh& 6 MR AdrmORG os e as uadtkrtigfier to
t hose al kyl groups ﬁtta he tdo t he remi nd%{i %I tﬁkP1ed Hag!iee%ﬁ’nlteeracﬁ!n? an
oxygen at om0 arf*&HieA® L fre disrosBen Bieshp PR WP 4B R '
respectively. The tdr@rRy.” as yskShirdigmafrs torthf dissecidtion eomstamtywhichQs ghtamep
attached to the.renuninde f the £ Vi SCF : t he
term "sul f hydr yffc’m {g‘gfaél? ghg"go Iagﬁagl-ggir(@%(l i elprddsedlls “%Q%ﬁaé‘%gﬁf)' an
"acyl substit ueiy Valiesfoahgibodieslcer beatttcfmined using mgthedspvell eptattlighed in thivsbe.
AS used herel N, b hhoeYdeichiRfl s an £:8beh Ss Qg Qe al t ached
to, and fulfillihg the valence 0 a carbonyl carbon'that ig either
directly or 1§ ndilasaer tegoname sreferablis Bsingr RipFenspoVSiey such 88 IR SYSH™ t he
COWD?UHFE |0f thg pLesentThEEbl&‘xﬁﬂ%i' pi{fﬁnity; for @ IeG anltiboﬁka@eféreforﬁs antirl:%dy
"cycloal kyl" and "heterocycl pa ", by or. in conbination
with other tern@vingalpaEbhtt Yyor éissmBTeWE&W%?ese’éfogﬁ\éfafh%y%F? C%er si ons
of substituted @efedng UDIDEM oities, evad dort prefertlysSubior M ertless argireven more
unsubstituted "heteroal kybY respectively. Additjon (AP
het er ocycl oal ky‘?r?érﬁglﬁif‘g?sog{%rﬁssc{éﬁa %Ifggﬁaﬁégetn he oﬁ%veg’o?lgﬁ%ﬁl )gtbmvc\lhnl‘gch
t he het er ocyel ecah sarpfdr athbrealtibody isheypese Fred enateple, Sifigh 4féniyp biading &r an IgM
Exanpl es of cyclal i ng! AR JAOF¢ VoMt Lok Drefefab G 1OPENE:Y !
cycl ohexyl, 1- ‘8@%‘1‘%‘%&2"e"n%f/‘la%‘lﬂ’g?’é%ﬁnéhe%’nﬁ , 8yg%56hgp?§/el, gnd t he
like. Exanples lofs, dvet propipéradhl Wy M pHessude, but are not linited to,
1-(1,2,5,6-tetrahydr opyfie @) subjeet” RcRRBEs oy Mihan ondihifhiafitiay | The
3-pi peridinyl, 4-norpholinyl, 3-morpholinyl, 25 tet rEh%/Cﬁ]; of uran- 2-yl ,
t et r ahydr of ur antsma yenhumap primeld ingludese vertepiates, ey, mappals GRdoBrmagsfs,
1- pi per azi nyk, RePiRBhREIaRPimat@Nthedt)ogs, S, horkhecda] dickais Giphiaiack,
carbon atons of the CF\;CI ic structures are optionally oxidized.
The terns "hal o*PHfSHal ogen, " by thenmsel ves or as part of anot her
substituent, nean, unl eSEheddmeriylS ey sitdfoeds pag of inother substitvett] meapne,
brom ne, or iodine 30 ato ddi t.i,onal ter - algal.Kyl "
are meant to i n\&r}lﬁa%tg?%ﬁ%??%t‘e 1 tﬁaﬁh?orabrAnXhed cf%x{rﬁr @Qﬁ&y@t%carm r% )
combination thereof, which may be fully saturated, mono- or polyunsaturaied and can

30 include di- and multivalent radicals, having the number of carbon atoms designated
(i.e. C1-Cyo 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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and pol yhal oal kyl . For exanple, the term "hal o(Cl-C4)al kyl " incl udes,
but is not limted to, trifluoronethyl, 2,2,2-trifluoroethyl,

4-chl orobutyl, 3-bronopropyl, and the like. The term"aryl" neans,
unl ess otherw se stated, a substituted or unsubstituted

pol yunsat ur aigfhoeedtifgmt i ¢, hydrocarbon substituent whipefuSamhg:sa
single ring or nultiple rings (preferably from1 to 3 rings) which

are fused t Ogetll(lg{yl Qloc %f é}}ﬁ%% 16V &L ﬁﬁl;;nlu}éted-gm?l k&8 ongﬁﬁ‘ﬁ{g%é ¥lmork ef ers

to aryI gr oups contaln fromone to four heteroatons

sel ect ed from Nouble bmd@IOISﬂplv\k@Fiélﬁﬁmh]és ?ﬁ‘@ﬁﬁ’g’é"ﬁi alkybgropps ghyde Siareur
atoms are opti %@lnlnﬁed%'v%lz %mp@dw c;olfsﬂe Wik dpeAGH1N 2 36ud)1), e

optionally quaterni zed oar yl group can be a

ac
remai nder of t h@nﬁ@F@éét(b‘*ﬁ’ﬂFﬂF@ﬁl) Sthpetlelr é%ﬁ%?FPPYNBln§ F”ft?'ﬁyf b tﬁ%‘éxarrpl es
Zf bar KI alnd betlﬁg&aﬁi&[}m@g QidﬂﬁmdeﬂC rru@i@mpmﬂ@y* unlébs dsta@htsaydted ﬂ-amapht hyl ,
i pheny pyrroly rrol razol
2-im dazol yl , 424 taé{’fb‘fj?/ih@éﬂﬁr v gyeﬁgﬁallgé g%ﬁ%‘(?l“iﬂre de%‘q?)’& 201y
2- pheny1- 4- ox azhedegblalkylf?- AAzedups, whith hedixdtzdloyhlydrodkstios gwa;zsakeytbmned
5-i soxazol yl, th'a?@ 1 yl, 4-thiazolyl, 5-thiazolyl, 2-furyl,

3-furyl, 2- th|e thlenyl 2- pyrldyl 3-pyridyl, 4- pyrldyl 2-
pyrim dyl, 4 pyrimdyl, ”Bxebaanfaik)hc:m’zw ljﬁelfomﬂmmhgﬂanotlzerb@ﬁfzﬁlw@a@épyl

5-i ndol ylI , 'dﬁga(iéﬁm ldfnv%dfr%ﬁ%ﬁ' mgyak ,fe& BHLAOX ANk, by -

5- qui noxal i nyI mg]flil no Substituents for each
of the above no@ﬁﬁfhﬁﬁic%ndnm@r %StW%@O@ﬁé?S%dh?I@”%l ected from

the group of acqgptakliene =upﬁ,§claﬁ}ugﬁl51§y1@&%ﬁ@1e9§m%r bﬁhﬂl\/ﬁave #ny | fo 2ANd

"heteroaryl"” also enconpass rin stens in one or. nor.e
non- aromatic ri ‘ﬁﬂé?og?@{“érﬁ’ﬁthéIFOée $f9'§3é aving, 109f Frafeqgacbon BR BEng R farrrd d |
or heteroaryl sygp@&h: iln@htiddl @Vildver alkﬁEOﬁ‘eavr& AlRylatle” iswhismmtetkheid alkpl or
conbi nation w t"g']@[?t her terns %Il t hi oxy, aryl al kyl)

i ncl udes bot'h a enﬁﬁ’iﬂ’“ﬁ@?‘?ﬁ&éﬁ%mgrgef@b%r féé{l% %??nna% Sabove. Thus, the
term"arylalkyl" is rreanThet@ml“liméwaﬂ@lt’hjomlfloaldlcmalhmtlpmwmmﬂwamar yl

roup is attachedto K
gyn 8y| met hyl anaanF Lo T,so ex}v?{e{seﬁ;c 68 taQJE gmglggggé)él—nedoﬂﬁﬁ%?k ){Jz

In which a
carbon at om ( e. ydrocarboraadisal, @neon@hﬂ@nw th?a@@f b@éﬁtlr}g@éqﬁé@ﬂd pyuber of

exanpl e, an oxy n%&%ﬁcﬁa&asto&%{a%%%wédfm’mo%wrah&yla%w@&myl
3-(1- naphthyloxy propyl, and t l'i ke) t he above

terns (e.g. 20" afhrypitrogeny %@P@W&P@Imms “’&V9Pt"°“%pr¥d’eﬂﬁ@‘?ﬁ'%ﬁﬂ?l‘l‘“}"g‘?"ncI ude

bot h substi t ut eﬂeté%ﬂﬁﬁﬂ@ﬁbﬁallﬁb@@afeﬁﬁﬁ& Dhe Heﬁﬂ)aﬂoﬁtdsb oam,esj aaic’eﬂi Irr(aﬁ be
Preferred substituents for, eac

e of radjca
Substituents foPla¢eAat 4y BYAHOr BOFEOH léerkﬁﬁfif‘l?@‘?f %r%l"(?logé\t E’i%o hlcg ghose

alkyl group is attached to the remainder of the molecule. Examples mclude but are
not limited to, -CH,CH,OCH3, -CH,CH;NHCH3, -CH;CHaN(CHs), ~CH2SCH,CH,

25  -CH,CH,8(0)CH3, -CH;CH;S(0)-CHs, -CH=CHOCH3, -Si(CHs)s,
-CH,CH=NOCH;, and -CH=CHN(CH3;);. Up to two heteroatoms may be
consecutive, such as, for example, -CH,NHOCHj3 and -CH;OSi(CHs)s. Similarly, the
term “heteroalkylene” by itself or as part of another substituent means a divalent
radical derived from heteroalkyl, as exemplified, but not limited by,

30 -CH,CH,SCH,CH,- and -CH2SCH,CHoNHCIH;-. 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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30groups often referred to as al kyl ene, al kenyl, heteroal kyl ene,

het er oal kenyl , al kynyl, cycl oal kyl, heterocycl oal kyl, cycl oal kenyl,
and heterocycloalkenyl) are generally referred to as "al kyl
substituents” and "heteroal kyl substituents,"” respectively, and they

can be one o a varrety of groups selected fr
linited to: R’ch%gﬁ”%& =NR TR, TSR hal oM

TNR o(20) R R o er‘hg%ﬁrﬂm 5 B R R RN R .
“S(O)R , - S( 0) 2Rplica-tS{IR)@MRoR whikiRETRRI]a of ON liakidl SNEDs Writles- Famber
[2N91N9 1O 264 Gob AR bl P! Eptlnt B 1Sh Aoy, of carbon
i ndependently refer to ﬁ)hdteegelﬁwe@Hb@mbtneﬂoédﬂ@rthedﬁ@ﬁ%lﬂ’ﬂt‘lﬁt ed

het eroal kyl , s UJH&LﬂoﬁlkB{]’lee%rto Y Hx%iéﬂ%{uh%lﬁé‘dii 18 §darbof a¥ms. aryl
substituted with 1 al ogens, substifuted or unsubstitut e@mﬁb%l

al koxy or thi oal koxy grJ@B?m%)ralka’ﬂyi‘?ﬂ]%ﬂmnﬁf’(;@@s“ fopenand @ Untf of

the invention Iﬂ”ﬁ@dﬂk@@ﬁara&é@mtmrtommdﬁaldé@brmnd fe2f to&bfoaémkﬁ ,gmapsch of
t he R groups |s |nde endent | ﬂ,lﬂect ed as are eac

d l
groups to when 3@ I’\’%FdeIB"i‘i el RGP BB S yesn ?}?Ig’sa@ﬁfmno\ﬁﬁoélﬁ aﬂ' and
R' are attacheosdzcgrduber SqAlTer afin, mg@ﬁve@tdrm:tehhemlmﬁomb’eremm Wt h

the nitrogen ato r npl e,
-NRR' is rréoantgr?US ﬁ?fg‘?&athﬂ r%bré%ﬂ}gmqleq?lnntggaﬁ ? OZér%b rro Sélr nyl and
4- mor phol i nyl . ‘ﬁmlﬁmprd@’i@efabtﬂ@%ﬁ@@mssr on of substituents, one of
skill in the art wll 39%&% akﬁ%bs&ttl&gh?aﬁe seﬁktka/fmm&égfmﬁg& to

i ncl ude groups 15 inclu carbon atons bound to groups other than
hydr ogen gr oupsfortisabere. o uh#lf@@lnkw tegra “g5y1 Subs@ﬂsntaﬁ’&r&twwsf?fm ftfoacyl

(e. g., - C(=0) G4 ﬁﬂtﬁﬁﬂé}hga’ﬁmce et R thabid GitHeP@rebi KR Indirectly
Simlar to the substituents described for th bgﬂg/pléqsradl cal, the aryl

subst i t uent 4° ar?&a%é‘i@ﬁwwycé‘ﬁﬁ'ﬁﬁ“fﬁfé]i’ﬁ@ma? P ITRERRr ed to as
“aryl substituents" 20 armetenbgtc%mryyransub&mcwmn@s’ By thexsspleestar el y

and are varied an sele ed from for ex o =P,
=NR , =N-OR , -@Ppation. 09‘“ B TGRR . ?ﬁﬁgpﬁﬁeﬁm St%% %8%35“?%{’80) R,
-C2R, - 0) Nﬂaﬁtu,tedﬂ@{ﬁ(subsﬂmt‘d&“ﬂéyl” anpRILE[ @Y AR ynsubRUtE] ‘éhet)emﬂkylliz' ,

- NR" CCQR' R

-NRSOZR , - CN S&’““r\ﬁ% MS&””"‘H’% Qé%‘fyﬁ%% Q%*%?B”ratg %r(’“ B oxy, 25
and fl uoro( @ - CW)IabquthlCh the actenapisleris frt@ﬁgfi wgherrﬁem%ﬁﬁihwolrwe t ot al
nunber of open Mal, §ﬁ§:y<9@all$yhﬁ"1clﬁ&eogﬁra}e§0{ i@ d &Y SjlcRftnangcvhenel-R |

R', R and R' are }g?(ef efr ab i ndependent |y sel ected frorp hydr ogen,
(Cl-C8)al kyl arfdcla ewbarcwrhexw%%@mtﬂta@etharhisr Eagrlestier oar yl

(t rrls;let I E Uot e&&erdc}cl&a@% 2@, kit hre naNBniled RS LPSE S, E-Itbhrﬁl@dropyndyll), lc-I
aryl)oxy- en.a. co ention jncludes nore
than one R 30 Pfﬁ?g‘%ﬂf %P‘pgiéié‘%%é’rg%i&ﬁ ‘g’f‘wlfpﬂ‘gm FHS{P mrv l

i ndependent by setgdrefirad S -y i@rabpedfurkh-3- thqtralei’otlaﬁmEB~ﬂ tetgphpdrpbienfierh
nore than one of these roups. |s nt aryl
substituents on %HTraazélgrit PHGHE azmy lh%(e T?Eheteroﬁto{fl%?ngéjra% ?T%Sg&f%y
optionally be replicstedured arhomowbsmdmdent of the formul a

-T-C(0) - (CRR) g- U-, - wher 'ert}:rrg ‘EHQQ”H ‘?151@ 9@@&9&&%@’&15 QIR::f’anothp
-CRR - or a srngle bon girs an i tegero rom8

Al ternatively, wubitusht mes, eﬂﬁ@sqthqrw@w@e%ﬁﬂa@]n&ééhrmeabr@rﬁlﬁledr “tdﬁ’é aryl

or heteroary) rjgg ﬂm{udﬂaw QB dudh zQ@haﬁ &Cﬁdm@ant{m@uwb@hdhwgmﬁ of
the formula -A-( erein

-0-, -NR, -S mwdeelélyaioalkye(l?m e@mPLeetld)%rerrbalo(%rC%lkglp’ ‘@%B‘ﬁérmhnd r
I's an | nteger Olflmlted to, trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the

like.
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5 fromlto 4. One of the single bonds of the newring so fornmed may
optionally be replaced with a double bond. Alternatively, tw of the
substituents on adjacent atons of the aryl or heteroaryl ring may
optionally be repI aced with a substituent of the fornula

-(CRR ), X( CR'V}% dlsesyvhere s and d are independently ipgir@gR6sR76ks from

0to 3, and Xis -0-, -NR-, -S-, -S5(=0)2-, or -S(=0)2NR -. The
substituents R 10 R, R « PRk Edble dRGCPERARRAL] &
sel ected from hydrogen or ngg grlt 31{6%1 a or Sunsublse’iél tufed (C1-C6) al kyl.

As used her ei n,unsifstittied palyaisgphieseds ramatic, hydeicerfienssubsbtueRisvirgean it ed t o

an ester of phog,%hg kifhe GRRN B fRBE oWl BRSPS FhRh B BlRBtogelilteort €r m
“triphosphate” | C}Hg%rﬁ lﬁlels&n(gﬂe Ialﬁ‘lted to a%ﬁlester of é@aﬁ%e h?)l’lC

aci d cont ai ni nglinked essalemtlss Bhedera “hetgrogr) gefers to aryl groups (orgings i n,

the term"heg erﬁ)@ﬁ Siito FoRCleuARBnR NS HoN, mhﬁds;gm&emﬁe,mtmghﬂ WirbdnS)
and silicon (Si) bbrevi ati on

that represent s2d séfippms ﬂ%ﬂﬁt“’ﬁﬁglﬁ%‘dﬁﬁ‘gfm& %‘5?%3% ?5 #6 ﬂ&%oﬂ% tituted
or unsubstitut enﬂlaﬁfni’z)édl Aﬁuasaryltgmu@darare aRfdast e tréniaindecbfietneiaalk Ky | |

substituted or t r substltu ed (o] #
het er oaryl , andg?ﬂaﬁsl? %efﬂa o 5\?)“){1 SR ?egmﬁeatng}leg%%éﬁjﬁtr duéé%?lgde
unl ess the contghebyli lnckbiottl snaphihdy 4xbigleenyl, 1-pyrolyl, 2-pyriolal, Bousolaspect s of

e ent 0, 3 A MR Lt o
Functi onal Pr opesetdldss-oxazolyl, 3- Isoxazdbﬂedf sorerdhd ofi-isaxagstlyly Hhigzdylsthisgelyle

are characteri Z?ﬁuagéfl lpzagiﬁﬁcy}u?ﬁ zfﬂ.lfaﬁﬂlj)ﬂﬂﬁhylf%gﬁegi.p dypn.gwy'g bhes.

For exanple th ey eCI i cal human nesot he H% ?S
human mesot hel nw #é‘ﬁé@ld@h tbﬁ@@@mlylsmwﬂdc%benw‘é‘}ﬁé‘#?élbﬁ {pdolylnt-30

anti body of thi ﬁocﬁhr@@i @Sdéﬁﬁndlylnﬂ&mﬁd&alhﬁﬁﬁ@uﬂﬁ&&ﬁﬁﬂewﬁhowlTahd5"‘1@1501}’1
affinity, for exanp refe %bly

o ha K oft 5 e spesag U abpa D TR BrerEn ge ole ReSOgisior V1
X 10-8 M or | esfiom 8 givip bf doepablaelbstituain defvabod belowt Hig!’ ’dmétiﬂe@mryé”

TSt oM JEQiPals B SRl & SARYY oEHRL Rl BaRR o fIREE AT DO

fol |l ow ng prope? 1 es: human me I'n with
a KD of 1 x 108fubdoer ofbeygse bpimd, 10§nanyt@mn@10ﬁrzbaist@y

mesot hel i n-expressing Calrﬁrew(f?he'téﬁg"‘ lt’%ht}i Rl 199019[‘;me[f%§91§tﬁ'@t|hérﬁerﬁ19
ovarian cancer antig exhibits antib

(.d)
dependent céPl ufegr ﬁ@iﬂﬁbtaﬁskm@ﬁf’ grylaipbdgeludeshofiory! sphssraatl ipasax %“rﬁég‘% ing
cells; and (€)ayoRdimhid, alegérﬁ%@aﬁk&l"ﬁﬁﬁ&me kricRid@%pye efi5aR gh WIaLH 6 aly

vivo Whe n conj uggrg:[lpelg atttache% to an a?ky?group (e.g., benzyl, phenethyl, pyridylmethyl and the
like) including those alkyl groups in which a carbon atom (e.g., a methylene group)
has been replaced by, for example, an oxygen atom {e.g., phenoxymethyl, 2-
25  pyridyloxymethyl, 3-(1-naphthyloxy)propyl, and the like).
Each of the above terms (e.g., “alkyl,” “heteroalkyl,” “aryl” and
“heteroaryl™) include both substituted and unsubstituted forms of the indicated
radical. Preferred substituents for each type of radical are provided below.
Substituents for the alkyl, and heteroalkyl radicals (including those
30 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(=0)R’, -C(=O)R’,
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Preferably, an antibody of this disclosure binds to a nmesothelin

protein with a KD of 5 x 108 Mor less, binds to a nesothelin protein
with a KD of 3 x 104 Mor less, binds to a nesothelin protein with a
KD of 1 x 108 Mor less, binds to a nmesothelin protein with a KD of 7

X 10-9 Mor kgsReodidends to a nmesothelin protein wth g-KR.0fs0fs 109
Mor less or binds to a nesothelin protein with a KD o? 5 x 109 M or

| ess. The bi ndi ffinity,of tl t,.i bady._f.0f, »can be
eval uated, for gig’aﬁpﬁied“% s{"é%g’iﬁlgﬁa&%céﬁbﬁma@ (;Bﬁ%ge e.
Exanpl e 3B). 15RRECEONRY -HRCMNICRTRIE)=NR™, H&GCNR@%TW”@%@)R\’U@@D:R
nonocl onal anti i " onal,l i-Dodi es
can be, for exagﬁ1 I\ﬁéR AHE?(?%{ Or@k%ﬁ}géé%ﬁ%ﬁ%&taﬁ%ﬁ%?mﬁa%ﬁtg'@%ﬁ o
Monocl onal Ant |\blwmr335®€ml n@yher efivecbFBAtomip Prchfrasiicel &’ d%ltR’b@@fi%’? of
this disclosyre, %f ef%xlaﬁl ﬁh‘dgﬁh H@){:l%ﬁl‘ Bﬁl?hrogéﬁtéubs%ﬂhe%%ré@@ntu@ém and

an ur a

7B1, isolated truc racterized describ i n Exanpl es

1 and 2. The vﬂie&rﬁa}k«xl &@F*mt%ﬁﬁéﬁﬂb%@t?ﬁ%@ %M“éﬁ?ﬂ "7‘[*5‘11 -ShalogeRown
in SEQ I'D NGs: d8sidfkddnGhsdtsiitule8 ARGCAIKILS byﬂnollh&{y\ékouﬁﬁbﬂ@ylﬂﬁﬂfémups
sequences of 3Cl0, 6A4 and 7Bl are shown in ?ER 22 231and 24,
respectively. 2%Pen afABpaER obEpiaymtio ‘H?lgdeaf“gf?lt}&@ﬁf‘ BBk, fj g¥ample

ant i bodi es thatea&%ﬂﬂfdlﬁ@'cﬁpbﬁsIﬁlﬁ@e\hﬁerﬁlb&tlétteﬂﬁdmh baghR’ @hmnmﬁmmu@ms
and CDR3s of 3Cl0, 6A4 or 7Bl1, or conbinati

aci d sequend®s SRR %7B &f)?é CSR OB TP IE Ry argat}s-laﬁedq iR SEQ
| D NGs: 1-3, reapeaitrbgelatom, hecaalst mnlmmddnthéqmewge@mf to fidrm a\AH6,@DR2 S
of 3Cl10, 6A4 and 7Bl .are y. The
30 amino acid seq%béaﬁegélgg o}?solgg%%pr %‘%ad&gud@ b,XA aﬁé(iﬁ%llll?,e\lﬁgre
shown in SEQ | D-pN@wlidifyl@nd 4—mswb@mwéwn thy P vedibayesionef gbgisyrniermuest of
the VL CDRls Ofsllﬁfﬁlqgrg're el ﬁf&@s&%&% tc?ﬁl@mﬂ"ﬂnﬁg@td ch‘J\-Q?‘grou 0-12,

respectively. e amno acid sequences of t CDR2s of 3C10, 6A4
and 7Bl ar e '&hownruding capbop pgmngynd pgropgs othes than frdgengPepssBtiAnces of

the VI. CD:?38 %faloaﬂlqeg%% mdciﬁblgﬁlﬁrﬂ asﬁ@agld CEGER, L&?(NSE, 16-18,
respectlve y §DR [ elineated using the Kabat system
(Kabat , gf Eé@% q%jl]fénces of Proteins of |nmunol ogi cal
I nter est Fi ft h Edi t| on Slm&mmasttsdéscmalfctrhleaMI reflicah theSewivi ces,
NI H PUbl I cat I on and%ietero és% a‘ﬁtal%r eneKaﬂg?etf 1‘1‘6%&)235)‘3 J%@?{{Egﬂtg’ hat

each of these anti %ugﬁtses LIy Inant
ant i gen- bi ndé ngangﬁmt:ﬂrdand Bltbytltu@tsmr@ﬂwqﬁedy pdiapeeniatied and gelactsd frapRPr  CDR2,

and CDR3 regi On&mﬁlg%ﬁé SRR, LRRp aRdofDiRR iieqi‘;k@n%%geﬁﬂdm‘v‘k”@m

CDR2, and CDR3 ence ctan be "m Xed and nat che from
different anti bOGHEIRG AR mGRR’s #HGORE R - 094”%%&% 55 = Q?ﬁt body
nust contain a i GoBr GPRANR L0, AN NIEERR iy Vb-OPRSCCRIR2, - and

CDR3) to create other anti-nesotheli u

di scl osure. PrePErABIRR . RI Oy - %ﬁ“@&fbj’@g&e&g%&ﬁi fg‘ﬂr"g@a& %ﬁo@hed
the CDR1, CRR2 andhes((CRRRIkSERUSNEBerrilil Fopatibitciit @fal Mrhteagupmce i s
repl aced with a struct raII si.m | (S Ltkevm when
VI . CDR sequencE&& EFa8" i %%H‘gﬁﬁs?%% Wﬁ%%C%R% %ﬁ& Perab
sequence from amH@erpiauittylseladtarfrdﬁih}sie:qete(@eCspﬁl@f & atrkrgalkd, mwbtauigﬂ with
a structurally si . appar ent
to the ordi narl?rkj'l miﬁlﬁtﬁr% si(a%gﬁl?et%(ﬁé%)(g Qm{ni“gﬁ‘é‘g@?‘%w uences can
be created by suﬂmxv-t(@t(im@kybn%’hmaqmmddf tbe invgntiogpFludeg giowrhaseatRnces
with structuyal EE?% SQLMANE RS 4k RElRosed
herein for #é)no%?goplsﬁ OFHZ&EJR g&l&q Oﬁlgg%&%&g?\d 7%1 20Accored| ngly, in
anot her aspect , RPHGR Y gseipbylanangss Bl ene sf tiese Boupsas argsent

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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nonocl onal anti body, or antigen binding portion thereof conprising:
(a) a heavy chain variable region CDRL conprising an am no acid
sequence sel ected fromthe group consisting of SEQ ID NGs: 1-3;

(b) a heavy chain variable region CDR2 conprising an am no acid
25sequence s&lemtmmdsofr om t he group consi sting of SEQ lpDriv€nos/ds1;
(c) a heavy chain variable region CDR3 conprising an am no acid

sequence sel ectghicfyoRTbtd s 8 ARer©ORGH 8 td NRIR2EBER), 1vid IR subétitBents
(d) a light chain variable region CDRL conprisin n_am no.a i d

sequence sel ect@dRFBIAIET gie St oBITERY, ’i‘%’“ﬁf"l’ Y 5 TRRAECE Y@!iz;
30(e) a |ight clgdifeMarihdbirulsegi(0n,)OPRIheaNARhdB A iakpariinly -GRRd,

sequence selected fromt gr C ting .of, SEQ | ; - 15; and
(f) a light chadr VB Fgabwggo)f’é%@@ﬁ '%ﬁ%@i&o"ﬁ% Fgs ﬁ’g“g’aaﬁ’g)é‘ﬁi’\%ﬁ)“‘%gﬁo
sequence sel £ctiagh f toainCnb ef ¢ Sngde wndsif dteinag riod soSE@ el Manopiond§-be 8;
wherein the antihod ecitically bin hmgg | f-adiadel ARG
preferred enbodﬁeﬁ%cﬁ%(f”ﬁ?ﬁgouyﬁ% ?%dddﬁf}glmgtg‘gél tor ?ﬁlggfb g&%%oogiaﬁjgﬁt A In
anot her pr ef er ratheeriodicttenty] ringreayaptioiainye eplacsd wik & pubgitesat Eilisodi ment

B. In yet anot [ ) di tesan. J i gigng to
Enbodi ment C. g‘l% 1Emdl?a[s %\Algli Fﬁg:r%’%?@% ’n@ﬁes a&r {pﬁ? ﬁg%ﬂe?ﬁg?ycg%éﬁgqnﬁi n
i ndependent | y % e X BeOCBRR -afd/S$TOICEREOto AT KTOPNR a1 Sirsubsifpents R,

determne the bengs ﬂﬁ_l@‘pﬁr@brfefeﬁejbfy}in&ﬁenaﬁlﬂ?E@]écﬂ_@ﬁ%mﬁ?dro@en(bﬁgjbaﬁﬁed or
antigen and that nultiple antibodi es can predictably be generated

havi ng the sameoBsErEy(CQetaicity based on a commobn CDR3 sequence.
Accordi ngly, the presentadissitersi)the tdph Odiplbeshardinclods bal is antimbaldo es 10

conprising one or e heavy..and/ar light chain CDR3 donaj m an
anti body deri ve‘ﬁteﬁr‘% Sﬁgﬁ’lﬁﬁéﬂ c%rgmﬂ%tyﬁﬁgﬁﬁhaéﬁﬁr%f} \f\:ﬁeenrnglg lr]i’ﬂ(?sﬁltéﬁeg
monocl onal ant i ladddes e iscaplivite 10fn sspediphespladric yci copthinigg thrge phosniate
nmesothelin. Wthin certain aspects, the present disclosure provides
nmonocl onal ant i Hodi es conprising one or nore heavy and/or li%ht chai n
CDR3 domai n from a non- hsnaed hersit, Bedym “brsertons” ipehidstgaed (O afirogen

15anti body, whengifi e APAAGLQGRI antibody is capabl e of
specifically binding to mesothelin. Wthjn some enbodi ments,, suc

} uch
i nventive antibodi es comdErEThRl Brsa BRemHFPEeHEIAN AL ERFSEPSYSE NS hai n
CDR3 domai n fr ogd theisBsa@iranivbbdyd & apsubsienddapgbhestbtecanpet i ng

bind tot he Zarisuiish e el ey TR PR G ng
affinity as theundfbstintd Bsgonyl] mg syiatitend al unnbstititedieterantlyiigogkys, unless
the context indicates otherwise.
Various aspects of the invention are described in further detail in the
following subsections.

25

Anti-Mesothelin Antibodies Having Particular Functional Properties
The antibodies of this disclosure are 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
30  antibody of this disclosure binds to human mesothelin with high affinity, for example
with a Kp of 1 x 107 M or less, more preferably with a Kp of 5 x 10 M or less and
even more preferably witha 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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Wthin other aspects, the present disclosure provides nonocl onal
ant i bodi es conprising one or nore heavy and/or light chain CDR3
domain froma human anti body, such as, for exanple, a human anti body
obtai ned froma non-human ani mal, wherein the human anti body is

capabl e of spgfiddegaLk] Yy binding to human 25 nesot hel i pepdihhddlotk Bt her
aspects, the present disclosure provides nonocl onal anti bodi es

conpri sing one or re.he and/ or._ |1 ght h'n%@@? min froma
first human anti bog&)eoén@(s:ﬁo\%rsn?n?l%sf)ﬁ’gina% aeI?D%llhxulnan ?fﬂ%lgcgody obt ai ned
from a nonhuman ani @alis inwhelizd by meethelir-eprasargemllant | body i s capabl e
of specifically binding.t. L el ~4ihe CDR3

) hibiR IUAB B HRSANRGY bﬁlmwg{g%w , |

domain fromthe fir uman a y so replaces a domain in a
human anti body t hat (4) ssxhibieseintilpdpdeveiidagt celpdas cytptexieily (ABLCHegadsthel in to

generate a sgcond hyam-ARLiRAGY: dfidtnd S capabl e of specifically
bi ndi ng to human nesot hel i n. thni n sonme enbodi nents, such jnventive

anti bodi es conpri si ) igdsgrowHacHhlin-xmesrag cols grifve ofien soriegses ©
donein fromthe firgtygarn anti body (a) are capable of conpeting for

binding with; (b) retain the functjopal . .characteristics; 6’? bind to
the same epitope; and/ orr™{fE}elna0 antiko i%ﬂl‘sa&ck’r““ﬁﬁ&ﬁéftﬁ?ﬂeéﬁfh% HeePhe
correspondi ng PRt bt sHi 10$M blesmbimntol aindytheliAptddioeittesk i n)™ M
Particul ar Gennline. Sequences, .5l n, certai Is t ti body
of this di st ostii B B RogeegpRefRanile, STRISREN S v 81 | 2008
chai n i mmunogl obesbinelingesten aithlA Kb of7 /10T M oniess, thadstie cubsathelarottin mith

light chain i gg"ﬁnlgﬁl{é?pfbbil@oﬂgsg gll‘ binds to a mesotheli epQ&teiﬁmHQr(g of 5 P16 Mor

preferred enb this disclosure provides an isol ated nonocl onal
anti body, or anlessnihafwding afitningf thortibety fervessetblin certhpsrilugsdgion VH 10
that is the progdualie @l sQidafBSTABHERRAIRAEWREMLISSP3 gene or a

human Vu 3-7 gene, whérein the antibody specifically binds human
mesot hel i n. ¥ n anot her prefeEdrEPodsHRdicipisationass umal wensOple provi des
an isol at ed nongghsanal AddiidnRIBAY altdhatiadly, dittzh@ibies fin Belifor@xpopld, bidMeric

t hereof, conmprising a YL that is. the product of or derived froma
human VK L6 gen‘ghB‘?‘a ° Wﬁ%?waﬁ@?glﬁﬁne, wherein the anti body

specifically binds 15 human nesothelin. In yet another preferred
enbodi ment, thi or%iclsoﬁalﬂ SHE Sl koM des..a9ph sol ated monocl onal anti body,
or antigen- bi noﬁﬁ—ng—por%ﬂor{‘grer‘erb‘g—%gmre, in the anti body conprises a
Vx that is the product direforeddntitiodietoffindiscipsirg agthevtumanmo®clgeshe and

conprises a VL gﬁh%diésﬁcidﬂ@w&ﬁ%@smﬂte&m dakin@y clarRitiad ied@divv & L6
gene, wherein the antibody specifically binds human mesot helin. Iinn

yet anot her pr efxsmpissl o0 % fho Y1 Aeiee acid fraeengrs SE3OQupas 99f dB1 e shoxm

i sol at ed nonocl gnatp B0:i1D0dYnd DI redieti@BN The Mdirigo RN delficet BEICROS
wherein the antibody cogpri ses Vﬁitgat?i% t(ﬂg Produc of or derived
froma human VH/StardJBhee siogndy RES 42473 S EYRE: product of or

derived froma human VK IAdiotlge apect, \Whiedisildaut pevided anbigdies hpeomprise el y

bi nds human nespt helin. 25 h. I.bodies_a S S or
more of the funttloRaf o ég?‘g% lél?::b; 1?’8’? 5%Jr%%%¥%&gé€@?ﬂr7gggﬂe,
such as hi gh af éanbitkgjonbiheatdi dhe enineaddsenesas hbthe Wy CPRisif 361G, 24¢ fish by
mesot hel i n- exprgssi I O i I i : g to
CAl 25, the abi I?I?lyén?%m&nggﬁ %Qeﬂﬁ@%l ggrg%bﬁgﬁelﬁb%aﬁgrfoﬁa%@ex %Es:c%fn

cell's and/ or thEn&BRPS afpClb 6AhMIAIBL atesheyn ig SEQHTR Né¥s: 4-6, respectively. The
mesot hel i n- gxpr £554 N LliiRes 68hd 9, EPRADLYCVE sX & 7B R UBRHBH SEQ 18

cytotoxin. 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 Vi CDR2s of 3C10, 6A4 and 7B1 are shown in SEQ ID NOs: 13-15. The
amino acid sequences of the V), CDR3s of 3C10, 6A4 and 7B1 are shown in SEQ ID
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Exanpl es of anti bodi es having VH and VL of Wry 3-33 and Vic L6,
respectively, are the 3Cl0 and 6A4 anti bodies. An exanple of an

anti body having VH and VL of W 3-7 and VK A27, respectively, is the
7B1 anti body. As used herein, a human anti body conprises heavy or

| i ght chain wasdeaali@sy egions that is "the product of" peiussesorsied
fron a particular germ i ne sequence if the variable regions of the

anti body are obggl neds | rés@%h@e]? Ve ©MRt B ns 'dl%%%hﬁ%b‘t@@ﬁkﬂ%@l’ierﬁdb&%ystem

i mmunogl obul i n ‘genes. stens include imunizing a tran%genlc

nmouse carryi ng abaE: Bmataidd b‘éﬂqPWC?jé’ﬁB@tWPﬂnFﬁ’é‘O]ﬁﬁﬁl Figresh it

interest or Scrﬁﬁt{UanS @eﬁ%ﬂ@ﬂofﬁ%ﬂ@ﬂil@@kﬂn@@rvﬂ:@@@ﬂﬂl?ﬁﬂ@ﬁhﬁn@bsﬂﬂ ayed
on phage with the antigen of interest. A human antibody that is "the
product of' or 326%@‘&?@6&? Bt Z4hhman gennl i ne i munogl obul i n
sequence cans be identi fI(ﬁdenaﬁatsmbftbe,semmésca@bmmmmmruﬁesameimand
sequence of the human 1 body to.the 1 N0 _aci n af &5’1@”
10 gernmline i mfﬂﬁ@@‘f%%&l“%’ﬁ%s}’éﬁ&my& ]érg‘fl%?d’nfnﬁréylll?ﬁﬁ%g‘%gﬁgr hand

i mmunogl obul i n ﬁgq;uemeeHCmeRﬂ CBRZ biglEBR3 sequeses uel G IR 1, 6DR2.gndat est %
i denti ty) to t uence of. t.h o

that is "the pr@&%ﬁ% TS 6 bﬁd(Ianr”?‘:‘ﬁi/egi!a l?artoné (ggd%?%ﬁwmaﬁlﬁ%ﬁ%gy
gennline i nununczagbe)inuded mdgexehesiheughmscheotody musimw a¥u DB ences
as conpared 4:{&%&@ wecﬁﬁﬂt{ﬁjﬁem%ms%cra‘a&roﬂﬁmme%@mmt urally-

15o0ccurring sorra iC nutations or Infentional 1ntroduction of

site-directed neinding roeleculspokthis disclopuise Prforably: WheraYn @R peoBdgesEraniied | y

is at |east 90%ciaRhiCak C'D'Rla@ibm)axﬁ/%k dBRS QQUBBEROh @pﬁﬂcuﬁiﬁﬂfﬂ@eqﬁéﬂcd
sequence encoded b a human rmine i m’runogl 0 uI i.n erﬁa %t ai ns
i h&

ani no acid resiat@ C?dﬁ’élfhalsa“é I?I%V“’f“i?écﬁﬁﬁﬁw
when conpar ed tQqicie:s @RmiTkddaad nhBRe AR ORI, mmmamme@qmémm of

20 other species (e nmuri ne ger.min I rtal n cases,
a human ant i’ Bom ’eseﬁ'fenfee%%f?fa@%@mp arced‘ea\%jn are alellys{%mg%%7% 98%
or 99% i dent i cadeqiencetd)i hevilhizi rediiy eppeatao the otdmeribiskitlel asealthelegidNee
encoded by the Tyhh&a gndf‘g\h@m{n

anti body deri ve%{?1 S%’&&%&%FBQ&F&Q%%%%&{}%O% ?ﬁg sbafL[ uence w |

di spl ay no nor ereglhawcmmamﬁh@trw@ir%ilyc;ilﬁlhé%eé%%eé fipmdha PR seaPRneRS aC| d

sequence 25 enC&%med%émrm&ﬁmmmg%ml&%olmmgamul in gene. In
certain cases human ant| body nma nQ nore CEan 5, Qor even

no nore thas®4, 3, 2, orAfconiiiglionaeg Iﬁpf"?t’élt‘léﬁlé ospEFFRVIdEHATE aci d

sequence enCOdeﬁo&\élohJ]@ntﬂﬁﬂﬁbi ﬁﬁgénﬂﬂdﬂ@gblﬁ&uihmﬂot@emmsniﬁo Honol ogous
Antibodies In yet anot h&r ﬁ D rrentihlearg lan¢f8€ nsmtaf}llgmdol é%féil osure
conpri ses heavy and |igh® GRSV FHBYEF'EY P SI g am no

aci d sequences that sequmch@dmted@@msbd@o@hensamm%@IDMEquénces of the
preferred antibodies desgri £ e Lboel es
retain the desired functq%ﬁ) a%Fg'ﬁﬁgalne‘}apabel%l%%? Eﬁﬁgﬁa(t?l(l’nﬂtﬁi’rfrsri!é aﬁm tup
antibodies @b this dccslcﬂcgsmcgdfﬂﬁmrth@(@lm@lstmm@fssmI?@F%ﬁrﬁe provi des
an isol ated nmonocl onal W@vqhmqw?%klr%@momnglogrgnlamotaaareof

conprising a VH and a VL,
sequence selected from the group consisting of SEQ ID NOs: 7-9;

(d) a light chain variable region CDR1 comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 10-12;
30 (¢) alight chain variable region CDR2 comprising an amino acid
sequence selected from the group consisting of SEQ 1D 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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5 conprises an am no acid sequence that is at |east 80% honol ogous to
an am no acid sequence selected fromthe group consisting of SEQ ID
NGOs: 19-21; (b) the V. conprises an amno acid sequence that is at

| east 80% honol ogous to an am no aci d sequence sel ected fromthe

group consi Sty eRfiseEQ | D NOs: 22-24; and (c) the antl-pPpsh¥isnrsias
specifically binds to hunan mesot helin. 10l n ot her enbodi nents, the

VI/ and/or VL am no aci nces 85%, 909 6% 97%
98% or 99% honol ogous t gjgeeraegleeﬁggdgm?gtme ﬁhfoﬁylg%%:\%gl{? °ﬁ ant i body

havi ng VH and \Hmhbégieum; hamthﬂgpﬂefegrhd ¢nibedimeB0he antibefyasdcendingionol ogy
to the VH and ‘b, [ .60l.QNs I%ettat%&héggfégﬂ&%oﬁ o B bl ARY ReorificDe

obt ai ned by nutagenesi's ItTected of PCR-nedi at ed
mut agenesi s) ofEmhedimgnicC.aci d 15 nol ecul es encoding SEQ | D NGs: 25-27

or 28-30, fo}lowed by tEhSlE wagkr%nﬁme 5{1@1&%%@5&&@& RadpERedy doar

r et ai ned functl on functions set forth above usi.ng the

Le
functional ass ékﬁscé%b%ﬂdfob EHRR dpragin(s). alone can determing-he b’ﬁ%‘F‘%@ﬁ‘flﬁW@fﬁﬁ%gy

between two am RGeS kH 2 SEAHE BREEn And 1REMUMAL a;mbom celgre@ihert
identity between the two sequencges. The E EC‘? |dent|{:§% 0 bet ween

the two sequenceerfied %‘"‘F‘%H’EF ingfrigspgeitis B PHERL 9587t i ons
shared by the sequences A&@dln&@hmmés&g)mséloﬁrmowcﬁembchmhal antibodies

t /total # t 1 Ki nmb
B gaps, and® ¢ HRTPEIARE B R B LR o i BT G BE SO sl 1P
optimal ali gnnmehvadﬁrommmmos@qmwnmrmﬁ rvélex;mrtlpﬂamnsdmab@tlb@quﬁences
and det ermm nat | R0l BREAERY o APL hikPELURER. \WRSEANFAGES, 6N De
go

25acconpl i shed U m as described in the
non-limting emmté§clb@rmp\'ldes monoclonal aﬂlﬂbﬁ@eﬁd@fl’@mg qng| e RTe S'Fab)ét ween

two anino acid &%H%@%n@m%mqﬁ%mm@lum aagboammlag%ba@m@f E.
Meyers and W M1 |er

(Co T(E‘JD Bi osci . ?1; éjl %g%‘ whi ch has
been i ncor pét ataéﬂquﬁi"d“efeﬁéhwm opAl ARjibagn it AaRtls Hispesifigilly badingdg g o
PAM |120 Wf9| ght Iﬁ@%ﬂﬂﬁ Wit ®me &n@ﬁiﬁndm&ﬂ@é&mﬁﬁﬂ@d dniibodfes dnpeisidg anegap
penalty of 4. In addition, e pe i tit et ween. t am no
aci d sequences BYR"HEY Hﬂoépﬁtﬁ@%ééﬁ%oqawgpﬁ%@@mﬁnﬁ%p HEEh (9.
Mol . Biol. 48: 4Agbltod cri@uh)) for ihdjng withy th) witricthe fuagiobd elmprictrogicpef @ ed
into the GAP pr 01(1:-1{ amelsar.]met %ﬁ%p% aﬁ(%&l( abe PG %dﬂug‘éﬁﬁhhﬁa@% at

http://ww. gcg. co er a Bl ossum IX or a PAW50
matri x, anda2a g&pemdgi&pa@ﬁtallr@n-hmanambodlo 8, 6, or 4 and a length

wei ght of 1, 2, 3, 4, 5wk Gher lifecuRigedsth $RAMERGRNidR! méddsloRl €Sent
di scl osure also can be used as a "query sequence" to search_agai nst

publ i ¢ dat abas eastibagies pespprisipg AR @ mofeiepy@pd/plightshpip CRRA oy iR ees.
Such searches Cahab€qidedyl QIcHBL fod Stahglel AimiBlABIdIbEGHA Fom a non-human

animal, wherein the human antibody is capable of specifically binding to human

25  mesothelin. Within other aspects, the present disclosure provides monoclonal
antibodies comprising one or more heavy and/or light chain CDR3 domain from 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

30 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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(version 2.0) of Altschul, et al. (1990)J. ML Biol. 215:403-10.
BLAST protein searches can be perfornmed with the XBLAST program
score = 50, wordlength = 3 to obtain am no acid sequences honol ogous
to the antibody nol ecul es of this disclosure. To obtain gapped

al i gnnment s f e¥o aeReEi son purposes, Gapped BLAST can berieuisiohdized as
described in Altschul et al., (1997)Nucleic Acids Res.

25(17): 3389- 340&ara<\.4\!}§sﬁ sUth bih@ ot sBhé\PlothaldR ﬁgbeﬁlsﬁﬁlrmm%rmw t he
default paraneters o he respective programs (e.g., BLAST and
NBLAST) are usefife comgspondipgpirensil fat pypanngedy- 15 Anti bod| es with
Conservative Mdifications In certain enbodi nents, an
anti body of thi S d| scl osur e corrprl ses 2 VH conprising CDR1, CDR2 and
CDR3 sequences 2 ! i 3 RPCIUEHSE®H and CDR3 sequences,
wherei n one or nore of tihe@ﬁmGBBocﬁﬁw@ﬁcmb@@mpmissﬁclspmomﬁds aii;no

aci d sequences pased on. kno nt i sot hel | nti bodj e
20conservative %%ﬁ??ﬂ%ﬂaf %&W\é\ﬂj eﬁ‘@?"é& an gﬁ*&”‘ﬁﬂ@? ZF ﬁenfﬁ%d/oéﬁNLqroal i'es
retain the desipgaeitubtgeehiremhight cpmmmemmmgsbuhﬁ génhe anti-nesothelin
anti bodi es of this disclgs

certain conservative seq%e%{aglplﬁb% %%Eegggé&g%%q%gﬁ%%ﬁswmﬁ%o not
renove anti gen isdateti mopoclownt mytidlodygdryen antigersbidisgpagiinmteerqof. suhpitsigaryn

i sol ated mqpchﬂgqém@%p AR0H%r o el gﬁmmpw@m% R b bRt LS P,
conprising a Vi rising sequences and a VL
conpri si ng CDRIWhegRpe aﬁﬁeﬁyemﬁcwm&%an nisepedinn In a@&‘ﬁlertpff‘ée CDR3
sequence conpri §gsdienflsARcIdft brSaRY BIEAteBh S8R £r[ti@5Ely§ Hen ghiep
consi sting of am no aci d sequences, of SE{%]‘ %@% ?d1
conservative no‘&ii“’f‘?%?&ﬂ%%‘e?%é‘?l%‘ﬁmg(‘g} & 1OgPro C derivehfgma
conpri ses an aniifin¥¢iE ssRGHENEeNnSR AT toest, Whadhn ﬂahenttyabwem&h:am dhdsng
of am no acid so seque e

modi fi cati ord th}a&g]F rﬂgﬁlaolflé’% %éergr[\elgrﬁd %boégﬁggf@?s@%@{&%{%@%&e‘é%mn
mesot hel i n. isolated monotlonahampibedyeorrapiizeaivdui patioy therked, Wwinthe hai n
varian e 1 o9l onGhi SEINENGS, SRR GERCAR A0 ARl haBANENCE ce |

sel ected fromt consi'sting am no acl d sequences of
NOs: 4-6, and c@ﬁgé}w&ﬁ a/\éuthmﬁthm@éumrﬁ@r deregdcpm a buay Ve |k spiieg ht

chain vari abl e {Rgli0Me bldBEdySEAURRAGEL SR iSRS BEind M RPadtkthréragidence
selected fromthe arou consi sting, of am no, acid s ﬁn‘ﬁ/ s of. SEQID
n

NOs: 13- 15, 2RnderehsAeisnty dsidirelotrneyiees er spiaed Hewelgse! BrRgen-
preferred errbodlblmpontdﬁ%ekwgwerelhmemnmm e peisds @ gialnt CDRpreaguwence
conprises an a sele ted 5 fr th onsi sting
of anino acid s e&‘u oé%a%qm%%g%%l E?ef{fcﬂl cqregisest an\wﬂ’cac%ﬁsglé mctlugt Qo

nodi fications t&eredtqm amohahve A2 ghte, eheadimthy antibadyl seecifegllydrndShRian
sequence conprll%g% +8f, am no aci d sequence selected fromthe group
consisting of amno acid sequences of SEQ ID NGs: 10-12, and
conservativesnodi fi cati O¥wsh Mlémb@fafsoWEPQS@SWHB@OWS@P@@?ﬁv@mﬁ@quence

modi fi cations” %ﬁifa%&t&sode%%n @:&éﬁbﬁ;@@ﬁh bl 1581 d000S vinbAk tcﬂ&mﬁﬁt
significantly affect or alter the binding characteristics of %\

anti body cont ai RPSegehétemdizonky messbEiferrewssingsells Bahset ‘?fé’ﬁd% 0

nodi fi cations i pedotheith @WANGS @féIa@ﬁh@u@ﬁl&dl&whmm%galﬂs@ﬁhbgomem&@fwkmg
del etions. Mbdifications ¢ i

: be introduced i.nto ant i
standard techni ﬁfﬂ}éé‘ldﬂg’ﬁﬁb‘ﬁ’{ i WB‘lb‘éF”Emr g4 °£§le§°iﬂtegn a’ipfeé%li‘ge%mmyceus in
mut agenesi s ﬁndvzmmdl]ﬁgaﬁdtdﬂﬂyﬁ)WHBSI S. Conser vatl ve amino acid 15

substitutions are ones |:§ %?/?fﬁ’a“ Odlsef r‘!’}%gr e de tlh‘pluge%J st,eQﬁaced

with an am no acid resi am‘ies of
am no aci d resi cuyestiveyiratie 8CH dndSA4 antibodies. An example of an antibody having Vn

and V| of Vi 3-7 and Vg A27, respectively, is the 7B1 antibody.
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si de chains have been defined in the art. These fam lies include
amno acids wth basic side chains (e.g., |ysine, arginine,

hi stidine), acidic side chains (e.g., aspartic acid, glutamc acid),
uncharged pol ar side chains (e.g., glycine, asparagine, glutamne, 20

serine, thr e%%agg,mggg,r osine, cysteine, tryptophan), ngelr),ggﬁgs,ﬁglge

chains (e.g., ani ne, valine, |eucine, isoleucine, pro I ne
Phreom ne, valine, i ool cnyrsiasiel shaREARRoR) SigEAThESy (gfhchan
tyrosine, phenylseitdaregiens that ipfithe predust offiostdeived &pm” Erhmculaoa@mbm& nmor e
amno acidr es'sgegﬁﬁce tﬁemragaﬁlélx% %f 'Eh%%t%&( 2 olﬁﬁneﬁ@rtohlth%géfenq)ﬁlaltdgéss

di scl osure can b ace R ot her am RO acid residues fromthe
sane si de chai rimmmqnthamwloaphww §Fﬂh|5b%fmﬁ igeide pemyneEdieed f or
retai ned fungtiQQsddsi Adusk Bﬁrﬁdﬁ%ﬁhhﬁﬂ%ﬂm@gﬂ&ﬁﬁ g @S Gif t%tl%&roﬂnfbrest

Ant i bodi es that Bi Tnd Eggt e ‘Sane g%b%llﬁﬂoégﬁﬁ%{l{?gltgﬂ%)@ Bﬂ}ggﬁ‘&h the

Anti bodi es | n CAF3EHIE 2 BHBBITHEAE!

anti bodi es t hatanhiendf MRred) AR RAILEY that SOHA @lodict bR GO TR Za drobny aany of
anti bodi es. t hatSHAETBHE HRE B E i B P P PR
human mesot hel | thb amhifidrcRingquefice o e hanamehdindy toahﬁmﬂnmchcﬂseqnéncbdf‘nfﬁuman

cr oss. conpelt t esh B G Eee ALt S Reb R B E RuBROURORY 1,1 g
VH and VL sequemscea@tshbmtmsqquwzPmrhmt%icgmatmﬂomsequeme of the
sequonces a5 siamal MR AIARE @R BREYSOGIAEE STl iRiT Y
monocl onal ant inBBigyarzBmay gfmlmﬁgmwwﬂbuwegf@w@wé@t%ar&lﬁ%w in SEQ

D NGs: 21 and @eorent@SP6sutpaéhd/he gﬁm&fge@e&@saugme&ﬂaﬂlgleaﬁwmm es
can be identified based on their ability. to cros ete with 3C10,

6A4 or 7Bl it <CEESarAhsIBiations 9 myen 6“&‘%’%%{% S‘Ee RetefmEsoR s o
Bl Acore anal ysitoweldt, aﬁse]aétecf lﬁﬁﬂa&dntfbﬁhagiplmms,at teane9(a»mtdmhmaiyn frhiad adidsnds
to the sane epi t‘H‘p g umanac sotnc i mglglcc% in%?d gbqﬁo 6A4
or 7Bl is a huraH honot BRE * St H5ay. %e MoNoc ona?

ant i bodi es can gdeee 40 cprtapamich aalddemdscslthftteidntdsthdé@mab@@drwheme

Exanpl es. Engi r e
nvent fon Turt Rape ARl b gabith, Bk G A R A el
nore known &ht iothepepseiprdl-gnmntine gowlipe yaumRARs)- dfl C“ﬂéms;éiﬁél@ﬁ?é@%n angborly

starting materigly g IBRHIHEES evén mgtfgb%dm@bsd@%mm@aéhm iabh@bedd
properties as corrpared to the starting antjbody. One or mpre.am no

aci ds withi n orf€IUsRee IR arBiRo ¢hif serppnea enceged by the %ﬁ%lnﬁﬁmm% %BYR &Ry ons

and/ or w thin ongicaly, MMngnkhtisey\@iiked g prncﬁaﬂhmng&dmﬁe ®Guence will
Additionally or,alternativel he. const ant regl on(s)

can be.rodi 11 edi P i Bt tAY srREarOTFHE: FU oA s SR EeT body.
20l n certaips erﬂncrdledm}nhshmﬁﬁ)lgergﬂlaé immgoglamhingenaslad:exttam @rrg) thelgiman
vari abl e regi ons,.of, anti.bqdi £, od| S t

anti gens predom tn}%lor% Flayfhfipﬁ ugh oerlemh?ln *ACT nlrléelg{’g%%gal3\l‘{l\bt Elgrﬂ{n )
this reason, t hbffqmnfyoradledmmquémglcmﬂcmed by the germline immunoglobulin

gene.

For

30  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,

-25-



CDRs are nore diverse between individual antibodies than sequences
out side of CDRs. Because CDR sequences are responsible for nost

anti body-antigen 25interactions, it is possible to express

reconbi nant anti bodies that mmc the properties of specific

nat ural | y oceuyfobongsegnt i bodi es by constructi ng expr esscoosN@ntaiss
that include CDR sequences fromthe specific naturally occurring

anti body graftegg wn&remfu{ezaﬂfme@ie&eﬁ&%mg@a fillc@sRaBoréPchitsraidtanant i body
with different proﬂQlertles see, gzgg Ri echmarna, L. et at (1998)
Nat ure 332: 323-B@yhelingnhodiesol thig disglostreggs) Nat ure 30321: 522- 525:
Queen, C. et at (1989) RobgkamyIb/tthis &!@c&&me%ﬁlde%a% 0 ShallHABIEY, US
Pat ent No. 5, 225, 539 nt er 53 85, 089;

5,693, 762 and @ff%ttﬁe%%‘lﬁd‘%m&?éé*ﬁ“’@ "%{{“3“31“3 A Vanda Vi wRgenr By,

anot her enbogli nenipriet art duiito @idseduesaatiat perlbat §086 omotugoissoiredaub acid
nmonocl onal antlbod [ ndi. Rg: rising a
VH conpri sing ce S%fﬁ@r}} mg[g %E%I%Conm ﬁtfzéeﬂs(ﬂg)o&&e?%?i;iéb )%@

aci d sequence s&eh@n&ee@h a&mmctdhsqun@@pt@@NS&SBQW«]@JH@IO%@E@ mmamdl 3,
SEQ I D NCs: 4- Nes pesid

conprising CDR1 eq‘%%%f§&%dﬁ gml? ‘%gsrll%%g conplriﬁlsl?snéﬁgﬂ agdeﬁtge acid
sequence sel ect@ﬁbﬁwmﬁ%ygwéﬂ@hé@ﬁsm%ﬂlﬁ@ of SEQ D5 NGs: 10-12,
SEQ ID NGs: 4d3-15, and %%ér@mmmerﬁ@ﬂﬂe&ﬁ aﬁ@&ﬂﬁ%ﬂlﬁb@cﬁd seq-ﬁbdéﬁs mSUh

ant i bodi es cont alon t he VI st oci,ﬁences of _nmonocl onal
anti bodi es 3CL0376AMeHS /W%f’%%t’“» %’yorc"aﬁt Rlogrus fothessauepses At 5K
sequences from EIbBﬁaS m&ﬁﬁuobpﬂhv&g VaQue fegiaﬂﬁmmghxgequemsr gramerbe

obt ai ned from ses or shed ences
i ncl ude gern i ’?ﬁ’% ieﬁlogﬁﬁf&g%%%uemeﬁ%ef fog §rﬁ¥F gan be Ob nle%e
DNA sequences figrmhagasesis &, anﬂdﬁdgtegerm—mmatbbnﬁtwndlswf nm:isc MMBase

human gern1i e s 20 R
VVWW. NT C- cpepcamglgccljgl%ggﬁv‘@‘%sa%b,a asé%?:zly ggigﬁar? {))"OE% bk%gﬁgr@%hm%lﬁcr?g%in
. M, et at (1092 autibitfoBpiained Rocrior @8- mgunewélse@:fpxth aove)using theet  at

(1994) Eur. J Imﬁgﬁglassa?},gdégjbegﬁgemeach of which is incorporated
herein by reference. As another exanple, 15 the germ i ne DNA

sequences for human VI) Téﬁaer?ﬂl_’tH@??@?Y@%tﬁeﬁéw?é‘ﬂﬁﬂaﬁlﬂseﬁ%“@égnbank
?at agas e. Eor eeqaﬁmlexﬁ to théygerdet 1héﬁmyrbgmla[aatwmhaquenog£nmk péreens@EHHBNCES
ound in the HCo7 nouse are aval int acconpanyi,n
Genbank accé$si Weﬁ{h ‘“r'osseq‘Tm(?@‘S(al{iﬁﬁﬁTb% Nge_r@gﬁgg’?g£§%ﬂ &9%%33),
3-33 (NG 0010108 tasdqisiced 246 % Homalogy 34 Bf (INEA PGB otmh o \FBsHIHE37) .

As another 20 e g%hg%g ik acFéuthhgﬂH%&eﬁgﬁsym%@l&g& fgachggﬂ SfHERges

found in the H e-are av n the
acconpanyi ng Geﬂqbanﬁoacdégmmmammsofﬂlet@g S(QF@C@O Toa ompanispn 004637

and BC070333) . Suitho s NAARIAAR, or A @%zmeﬂwgeeqa&@esqgmog and
NT_024637), 3-30.3 (CAJ556644) and (AJ4066 Yet anot her source of

human heavy 2andaceerghished Heingp rg@hﬁmail a@@&mrﬁéééscwd ingthe ppg-lppitinghase of
human i mmunogl ofldinpis GeAes avail abl e from | MGT

(http://ingt.cines.fr) i bo oteln se uencsare
conpar ed agai nst a corrplThéaerﬁ‘?nB{dE‘?tWA]%@ﬁ Téotaz%iafg‘ﬁle Bne of
t he sequence si gdidramed Wing@aratdotithg oTEL Negtss @alw. Mllérl(i@on@‘ﬁpaﬁﬂ BosRST

CRETICE T e e e R

al gori t hm i not hadinga PAMI120 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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statistically significant alignnment between the anti body sequence and
t he dat abase sequence is likely to contain high-scoring segnent pairs
(EI'SP) of aligned words. Segnent pairs whose scores cannot be

i mproved by extension or trimring is called a hit Briefly, the

nucl eotide s %? ,0f VBASE origin (http://vbase. nT gepmysaoosorsizs

cpe. cam ac. uk/ vbase 71 st2. php) are translated and the regi on between
and including E h i

dat abase sequenﬂ(ge&\? ﬁg\%gﬁéaﬁfﬁe}grggéﬂég{%%% 19[9}38!5?)@&?1{38&1&%%&% ?(():fate
sequences whi chl, arfetdxadt nat ches over the entire length of the
protein are renoved. A %éﬁ&eﬁl%@qlﬁﬁheé&ftheq;réasrﬁu@aosu@aﬂgcm@u@mwgr am
blastp with default, standard paraneters except the |ow conPI exity
filter, which i‘ueyTeaeacORq Searahﬁgatnﬁ@"@w@é?batsw? & eramne: i IEARIB osuMVB2,

filters for 4 Or%clétc@éeh&nh/éseb&h@&r&%ﬁw&ﬁﬁﬁ{eﬁ b thd KBLASICh8@hh de

sequences are translated i th no stop
codons in the rfié‘?’?i?ﬂ?n@°§é5??€‘ﬂte’6$(]tgﬂ(8szg‘fla%gpgljsd‘@gﬁ@n% PIXSfsi der ed
t he l|t;?)tentl al h;bztﬁchea'&hhSJTpéirfohﬁled:]vuﬂznh&m%mimdgrdjﬁ,lsf@e%B(EuBtdA:SQihaBGgram
10 t bl astx trans tes t i bo ence., i nmes
and conpares t it %?nagl arquens® elfogmi %us% % CP 18 cglaseo%héssédgéc}loé%g
dynamcally t raﬂ’asibatr@pped aligninests for tongragon p@pb@& thméBLgé'f ndnlhqe

sequence dayabag §e’dta§§1'e‘§91b@§mtpﬂf§$huﬁé4%{] (gs%ﬁwfc Vé17§3389-3402

(http://ingt. ci'ne be searc S|m

descri bed aboveWheihwlizioRiAYT and Gapned BRAST P@E‘iaﬁé ﬂﬁcﬁe@mﬁﬁ?@%w Héteween
the antibody 15.SeQVEN66AW ol RBLREPLEI UBdiBhAsSAAVEE. the entire

| engt h of the sequence. The positives (identities + substitution

mat ch) are not W‘ﬁéﬁ‘iﬁl@wnﬂb%ﬁ" am no acid substitutions guided by the
BLOSUMG2 substitution matrix. If the antibody sequence matches two of
the database segu h sane identity, the hit with nost

posi tives wiul 3 ARe Fe—fratthi ng sequence hit.
20Preferred franmework s&mchemmembeﬁditnemxsm antibddip ef ihintlislovlreasmpdises HVs

di scl osure are those ck t B]r%gtg S nces
used by sel ect aMERt Iglxylé g? (%:Cﬁﬁneg& %sé%?dea g cbBh ﬂi}agﬂgg t he
Vry 3-33 (SEQ |d4Bd NDR3 3dgpenges, wwelsomo@@E@ofmeN@DR%zyuenwaWk
sequences and qpe g ool (SRRl BallPon RSy Mool LEQILRNO. 34)
framewor k sequences. CDR3 25 sequences and

t he VK CDRL20 CDRZservaiii¢ n@éﬁ&at%ﬁ@@ﬁ%fe?é‘d@éﬁmﬁéhedﬁ%@’éﬂm@ itk ferfewor k

regi ons that haygabepbosteis bERé aSiaAlEnan aﬁtt%otilhs%ftﬁl@&lﬁﬂi)shlﬂ Ithse

germ i ne i mmunogl obul1n gene fromwhich the frane se
derives, or thé“@ﬁﬁo@éﬁﬁ‘éﬁ’&&t CHHD UGS %ﬂ“eB?ﬁ"b\ﬁ?f{cé?f’&XgT %&l ons

that contain onghiédomer Iemmttaﬁﬁgeﬁ Bﬁadlaﬁ. A@ﬂﬁd&l’gﬁdthisdlstlb’@regm’vﬁdes ae

sequences. For | e, f ound ..t hat

instances it is %%%per?l?ngflgrfa] T“g%?fgt APRUgRE; %‘u%%omon E:lrercf tﬁ’{]&%sgl

regions to noai nioanpﬂsmgcmhslimé antl €DRA béquenseszind d V nepraiking EPR @263 g.,
Aot her type. of " GPTaBr e an MR Ty DO sl d e B i o
aci d resi dues wietushes Stlhtéed\froyﬂ thn o copsstiopriamieDRE segvercet of8BR3Dr egi ons
to inprove onevgL 704 cBisBding nﬁﬁﬁ?a%ﬁé BedtQbhe V;?(f:]_f)Rﬁéeﬁﬁ&ce

Site-directed nmutagenesis or PCRmedi ated nutagenesis can be perforrred
to i ntroduce tomppteatn BRipsIcidiarcrisseleqtyddiom féﬁgram@%“&pg thamiradgid or

ot her funct i;pnaleqrRh@REELEY MONOSMCEIRESH coaRatie mo¥ataiatsaktdon) ahdicythé I O

or in vivo assays_as descrjbed herein. Preferably conservative
modi fi cati ons adEibody 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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5 introduced. The nutations may be ami no acid substitutions,
additions or deletions, but are preferably substitutions. Mreover,
typically no nore than one, two, three, four or five residues within
a CDR region are altered. Accordi ngly, in another

enbodi ment, tWe2bdnsteant di scl osure provides isol ated agfiusisRaedbel i n
nmonocl onal anti bodi es, or antigen binding portions thereof, 10

conpri si ng: (a)?{f’atﬁéhigmﬁéin L2EbIR Regfol TPR2SEJNEhcB Bonisdd@n AGinE a8 @ HILMNES
selected fromthe group consisting of SEQ ID NOs: 1-3, or._an _anino
aci d sequence hepFPRgTem & sronp coniRgf apigy peidyeayepsrs OLFRGD M d3-15,
substitutions, ggletskonse pbdiBgibid (RRASf AN afaiieP pleReted enboliRchDhNeEyy 1- 3;
(b) a VH CDR2 regjon conpri si an am no acid sequence selected from
the group consi Q’Lainﬁén%*e%ef IeNGP CRMPIGFS ATl ARG SHEFY© §eie(‘iﬁ nce
havi ng one, &Woford e ighoig Eonsibtiiglof sthind hoidesequEhde® oEBHQADSNKDES 143§ artli ons,

del etions or additions as.conpared to NOs: . 4-6; . VH CDR3
regi on conpri si g t"éerﬁi?ﬁl(‘)f?cgtg%a{hgréaaﬁt:l%nﬁ?g& ké{%g%]flg%?aﬁlfe ot mﬁ“ E%Dlgr oup
consi sting of Skguehé dN@Brisedaraminr aclsequmion selatd domdpEnpaorisingef one,

hadi 1 ons s cormit sl SRl S B RUb L il AR B horeor
conpri sing an am no aci J@é@mém@W@@ﬂ@ﬁcﬁmﬁiﬁC@ﬁé’ﬁé&@FQ)@&}'HO acid

consi sting of SEQ:ERNar dPiol dgnififan® b iRIFoPteAhE BindBHMRRACEHBBVIrAE
one, two, three, four or five amno acid substitutions, deletions or

addi tions as comyhedygortgningihe ppingesid seqpenges Sughpnsgrvgiiveagdiications on
c]g)rrgrE iQSiI Bg Ngg ai%%lﬁ&fSﬁﬁﬁoChcﬁ%ﬁl&éﬁﬂﬂﬁ@ls&aﬁig&Is@ﬁh (fe[eﬂﬂﬂs%] hedgicaisps @ansi sti ng
0 : 13-15, or an 0 ac sequence havi,ng one, two,
three, four or F‘F%‘“’@rﬁﬁﬂﬁr‘%‘s Yrsg’b'B ‘:!afddf‘ii%ﬂ%‘?iﬂoé’@éﬂh(‘i%‘ét’SB&'aﬁﬁ%iptions
as 25 conpared btigceEuiaf3ntidind PGRLEiagd chufapeness. VlonseGRIRZ: armdngi a0id
conprising an am aci d sequence .sel ect iS40 ng
o TBE | B NR. R e SRAMSIER RERERLEd LTI o Al SR 1B
three, four or feite havinposiatirdids diagt iFentlioefgmindetiétasidus havingdrdilari ons
as conpared to ﬁEth iR NBbeert Bafh8a in BRAHN SRIE A ARS IHPAG £FnPdeids Man
invention include those in which 30 nodifications have been nmade to
franmewor k resi dbasis side ehging (ag lesing/ Bginiyg, hisidige), aeidicisidp FRgins (¢ grepspartic
properties of th{es aftabiROdi), uldhBig6bpdiaf si4/éhRing ﬁ@n@w@iﬁ& abPaRkhb, GakAnGS
are made to decrease the immunogeni cit %‘ t he iant i#ogl%.ﬁ One 1%E’rpr°a0h
is to "baci GRut HrEe TEHEING TR CH R RBIORI e BRQIESIGe §hqi 7 e & alanime,
correspondi ng gediat, ildeing egenseprolfel ghesyemir] mahibylne) dnrtadmincipddide t hat
has undergone samati c tation.may . contai.n frane k_ resi t hat
differ from the“§ss s e%nﬁu‘éa‘lﬁ%eé}é?]?%c}ﬁe I éRThe” aeﬁ%'fiu So(gg" %0%%%“ ved.
Such residues caenjidanigtemintdphad histdied ndas,iongortnives amnd waldysidueamitior k
sequences to th Ji : i 1208 RO erlasi

fhe %ﬁ)ﬁé{“ﬁé}%ﬁ lo%ﬁ%ﬂ?ﬂ)gggf tfu@ Qﬂ&lwﬂl‘e% lSef}Qpa&f er I? ino |

derived. For exanple ' regions where ramewor k region
amino 5 aci tsposdid iegnes frem thy swnesideebain amilped thagtesg sntibagy an peeved £ rom
the gernline ang,hewek tﬂln@tio%Qﬁih%th@ﬁm_ﬁt%ﬁaltl%aﬁ%icﬁﬂédtlﬁieﬁ]d to the
germine by the indicated substitutions: Another type of framework
nodi fication involves nutating one or 10 nore residues within the
frfllrrewor k regi Oﬂntiﬂr?ﬂieﬁﬂgﬁfBirvﬂ;jtb hiefSalﬁélEni@be E130 005 Ima_ helRQBB&est O r%arm\ée T
cell epitopes to thereby reduce the potent.i i mrunogeni Gi t t he
antibody. This approach 4% e§8m£’°§1fr8 A ‘{1?5’%5?‘3 praélg??’%ﬂ{’}ioglﬁf %ﬁt%mdaaﬂd

i s descri bedswi nefitapd dvefiescidl@mirécoprizelBy 2B 1H0 1nBN&Bthbn Wanclesalal . | n
addition or alternative.to.nodifj.cati.on e Within the frane 15
or CDR regions, mﬁﬁ?él o} fhéssdl%g Sl‘{r%{é'e‘f YRS 133('%1%19}1%%’/‘%%% ﬂgtﬁtéol (%%stsa-rc g‘ﬁ"%{%{’#

i ncl ude nodi fi caiieg® wmintdimesothblen With ang gii thportoylpnat aiftibydi¢sei diit er one or
more functional ti r - s | 1
fixation, Fc regig%?%r%'bllhﬁ%lfeﬁ%?ganog ;?E?atﬁﬁeggchée e%%ﬁ}égog? g%eﬁ%ﬁ}gﬁaro N
cytotoxicity. Fenditeamnberthe mempclandl pisibddy 310 (aing Ny entt Yionqueases geshown
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WO 2009/ 045957PCT/ US2008/ 078123 functi onal properties. Each of these
enbodi nents is described in further detail below The nunbering of
residues in the Fe region is that of the EU i ndex of Kabat.

I n one enbodi nent, the hinge region of CHL is nodified such that the
nunber of cy';\gﬂ' Lgsidues in the hinge region is al j ,
i ncreased or 3@@#°§ased), as described in US 5, 677, 4%?@%O§Qg%r et
at Such alterat.i facilitate ass ly of t i Q%ﬁvy
chains or i ncré’éggQgﬁﬂgé'gl %%%ffeﬁpeecé‘feggitg’f%ﬁ i/no%c’fcngﬂélh%ﬁ_{bf%. n

anot her enbodi rMaind Vi keudaeeshas sigem ire$HQID B0s: 302 PBi dowdstively), pathaat ed to
decrease the bi ' : [ {;. t.hev. ant J.hedy. MY 8 sEBes iNdscal | v,
one or nore 10 ngé%g%%n%g%nflgﬁm?gp{aﬁﬁg are |Lnt(§8%8ceci (%Wh}{lo tge CH§CH3
domai n i nt er f aced Pegispmtisty)t he Fe- hi nge fragnment such that the

antibody has; i npai red SisaphylocoeRihs AIdRS Bande (dSRANed Bisedlimgeif el ati ve
to native Fe-hinge domain SpA bindin as_described in US 6, 165, 745

d 6
by Ward et at IapiligrieeRercomptioditngntl; gf%@ TBA 1 S58eR7d mesorhsl iading ¢ o
increase its 15:hai0kRekCRIISA8} Biakbk GralysRY InEXATRIE cmBREMEK, ERAEbAF t he
foll owi ng nutatjons_can be i ntroduged: T25LgL[., T2548S, 'Tiﬁﬂzl as, ,
descri bed in U8 bideo dheserus hifehe @n hapngpRansnar § oot SRy IR An e
al tered within 7B16s {idmadmokdelond @htihiddy. uelomingh moacckahivaijedieee pt or
bi ndi ng epitope taken from.t | gops .of .. a dormai n of an Fe region
of an 1gG &% d’é%"&’icgHé‘dsoﬁaﬁed@@?‘,’r@é@f“@g@xﬁae , 121,022 by Presta et at
20l n yet other enbodinents, the Fe region is altered by repl acing at
| east one am ng acid. reshAdg.Midoged fferent amno acid residue to
alter its effe S). ror exanple, one or nore of am no
aci d resi dues 234, 235, Ap3giiboggyf thoigrentignfgrhegory by Agragiysiag An fgbody

replaced with g,8hfHRlERLredMB A Sothdif bl 18, SUCthdloh Al sehik8ceaRd | DOdy
an Fe receptor

has an altered affinity for an effector _Ilgalgd - e.eg.,

or the 25 CI5 cotpBEERIcTgo egmsremadiicd agihpdyhaying sisrefl peoperties as

ant i gen- bi ndi NGomBirkd th Yhe @fartinB Entidadye Mine aNhbb @linp adds vlles oot bebthi of WIS
5,624,821 and 5, 648, 260, both t@ g’r’nter et at.. . ore fran, 20t her
exanpl e, one orPfrypeVitH OB PIIEoTS CPE TP ATES WD OnS OIS an be
repl aced such trhgitnstciebeanidifioddiydditimalil dr eitahtiGlly rdsidnaivigyingechonstant
reduced or abol ish conpl ] . FRLLY: ), as
described in Uéegé?@gﬁ?r% Oggg%%) aﬁg‘ﬁg%gf%@&e@‘%? ﬁ(g)glfﬁ’k El%lbg(g??n anot her
exanpl e, one or nore amimesrtaivienbediment EBRgraftiizsandhyivas! taeneinepaaiiablcons

231 and 239 ar dkst RRERRYs AletBlwiltie@RilgbdoprRbminRalyabidaody
to fix conpl engﬁ%l{s'?ﬁiﬁgbgp& oach iss c?easc‘?qi beé futrgt, r?ef)rI inr: V\Dy94_/ 2g19ﬂ351

by Bodner et atamino acid residues in their fDRgt Fox it w5aspm.dhegmpnogcid semyenses Wil on
is nodified to dmedBas6e NG sRdded IaRfdudl RiBALY thadyque e BN dRloE

antibody depe ndCegIEs. (]:i’,%(l:aluyel rR sce%ae(r)xge%)e(xie%sﬁugnsﬁaﬁ%os? arﬁqec%r&-a;[‘ltlogen

25 interactions, it is possible to express recombinant antibodies that mimic the properties
of specific naturally occurring antibodies by constructing expression vectors that
include CDR sequences from the specific naturally occurring antibody grafted onto
framework sequences from a different antibody with different properties (see, e.g.,
Riechmann, L. ef al. (1998) Nature 332:323-327; Jones, P. ef 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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increase the affinity of the antibody for an Fey receptor by

nodi fyi ng one or nore am no acids at the follow ng positions: 238,
239, 248, 249, 252, 254, 255, 256, 258, 5 265, 295, 331, 419, 267,
296, 333, 430, 268, 298, 334, 434, 269, 301, 335, 435, 270, 272, 276,
278, 280, 283vo #Bmss986, 289, 290, 292, 293, 303, 305pc3R%00830823 312,
315, 320, 322, 324, 326, 327, 329, 337, 338, 340, 360, 373, 376, 378,

382, 388, 389, R3isi RATDOR2438 (DR34&RencdompAdil Backholasid d@sekt bed
further in WD 294, 330, 416, 00/_4207% bé Prest E/gr ver, th

bi ndi ng sites ofHEhE™ thy&rup srnsipiprl SER )R F-,&ié &’s&qsi“'%r?a‘?%%%
have been mappeg Rod 7vafeiRvElyVnt A Vi RpRsisRd CDRNACDRR, BtdEDREequences
described (see Shiel.ds, R.L.

et al. (2001).J. Biol. Ch
276: 6591- 6604) . “CBFES f’r“c?“’r’ﬁ?taﬁ‘?i58%5‘“’5g‘e%??geégﬁf”i“%elsg?%é?ns%%% of55Q D333
334 and 339 yerxroshows SEQ IDNI0 VR kB RYID O ¢4, kdspectiekdli. t Tlonahdhy

the follow ng conpination nt sh ' -Fe:
bi ndi ng: _ T250A1 808k cadipi S BEV S s RoldRLE Atk GE e,
S298A1E333A1 K338 or 7B1 yet may contain differeit|flamgmerk branenegsifcodh these antibedies.

Ctermnal end of an antdefelosd AuRLesAt cbdefttdPflulis modi fied by
the introduction of a cystelne residue, as described iIn

PCT/ US2008/ 073584 deinbasds of published rofsenassdont ipgludesgepnling ewtitody gone
entirety. Sygh fmdhded ChlrieQRsid, REhHEEHNR Wqudk® HiQfumbi W, bROV I Rneskhie

repl acenent of an existing anino 20 acid residue at or near_the
C-terninus of aberfornd i 6y \%Fsﬁe}élwn BHBIRF SERURS FRiabaseavajialls onthe F’ff&m
i ntroducti on of g dweysicQpHlemtakabit NG eXlla 04 242; Tdilingor!, EM1j cntds  Of

a full-length heav In.s | r rre i ts, the
cyst ei ne- cont ai ﬁ??%“@%?eﬂ%ll %gu]?gg%% F%dreédpxtﬁ%%é gq%é?cggfgwpf Dol
cyst ei ne- al ani nixg78a6;rech(of whieh Nicerpniarnd hertio bCrefegmnd. vl apoth@ Skample,
prefert ed enbody IRk Butif RLESENGS: i ¢ g SEELAA. e hehbe
modi fi cationd provide a location for confugation of a part ner

mol ecul e, such Gsbankida@baap isr pxamplsethe fopwing hesvk eringgind e feguenres

particul ar, theppf a3 eRR Pt ALSARE ¥EahibibRlin B WBmpAYRg Gentehe
C-termnal cystelne nodificatiaon ate a partner

> can be used to conju
mol ecul e enpl oyRysiehEImPSU[ £ Q&G¢®W8?’§TGP24£37SW]BWM@‘ téacti ve
mal ei m de gr oupNG3 00160y g Atri Oa69f) akde7 NG i0DIUPY 4nd NI_PRUGET)EAS BdIRE Ul €
in this manner all ows e];tof i.ncreased. control over thg. ﬁgeg&f'bc Si te of
at t achment . 2Fur PABPRohOIgRg HE R g liPHETEryes fgpd in the HCol2 mouse o

the HuMADb Mouse type are available in the accompanying Genbank accession
numbers: 1-69 (NG 0010109, NT_024637 and BC070333), 5-51 (NG_0010109 and
NT 024637), 4-34 (NG_0010109 and NT_024637), 3-30.3 (CAJ556644) and

(AJ406678). Yet another source of human heavy and light chain germline sequences

25  isthe database of human immunoglobulin genes available from IMGT
(http://imgt.cines.fr).

Antibody protein sequences are compared against a compiled protein
sequence database using one of the sequence similarity scarching methods called the
Gapped BLAST (Altschul ef al. (1997) Nucleic Acids Research 25:3389-3402), which

30 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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attachment at or near the C-term nus, conjugation can be optim zed
such that it reduces or elimnates interference with the antibody's
functional properties, and allows for sinplified analysis and quality
control of conjugate preparations. In still another

enbodi ment, GheBlyeesyl ation of an antibody is nodifi @F}Est%h(osm:'sm
elimnating glycosylation (aglycosylation) or altering the site(s)

gl ycosyl ation, to incr [(RRBS b ﬁ,j‘ Arﬂraﬁlmat&génd'ﬂ&e e A He SR anﬁ%luefﬁgrml e
one Oor nore anl 0O acl stit ons can made that result 1 n
el i mination of F&dehrowehFBp &ramerdrkiseion & reteipido Rhefdaigbasoisrieness P68y | at i on

sites. Such agla¥&9€§¥ér@&1‘o@@8 1L ¥uek. NG @fﬁ@se @ﬁce@%icﬁ‘h&ﬁxa@ﬂ(mattﬂl@s St thdody
for antigen. See 350 and 6, et at Additional

approaches for cali® éﬁ“gth@f@F ?eﬁéwedﬁfp%‘i‘?d a‘? @Lﬁgé?af%éﬂ ProfeiRgsine 944, 775

t2 SOH?BSI ggg At pr 3 deandbldsBy/widbR R, ng%% 2 8aﬂié§9 Zgrs?esa&ao@aﬁ%emﬁaﬂ@rfma{ a; WD
7/ 084 to ey e 4

2007/ 055916 to "Fbé‘&i‘é%%ﬂl %?f?&l’d the @’iﬁﬁm’&f‘ matsiiiof %ﬂoﬁ@ﬂpﬁ;g%g? 1op gg“t%y

reference in i tysldi geqlehc;é mahtie Hhemalebtjﬁe@équaﬂc'emrmslmed i all sir frameés body

can be made that an t er ed e cos :

hypof ucosyl at e&n%ﬁlf 1%3/3t %‘guct% g L%’nsf%n #éf%ggfé%%&re@%fl%ues

or an anti body memsxdnged thmpo&asédlt lesmintntg CGifrfNabuSmgﬂmﬂl@rSésmog@ath

altered glycos t I e the
5" ADGC aby 14 SIBph AR Bdle0 e Qo BB SRS, e B R e
acconpl i shed byIana‘l@IlonfetﬁMB@SE@RW@%#@W@H@%@W@WSIPW1aa’r116‘§t cel |
with altered glgigQsaat h@&n%@mha&a%melﬁafab@&ammm& Bl e fork IMEB
Ms704, Ms705, and Ms709 | ac he facosyl transferase gene, FUT8 (al pha
(1, 6) fucosyl t (epsfiBetansy i, sids starred S&ﬂ%?’@jéﬂ?’%%s%ﬁé&e%’g&fé’db?vﬁ t hese

cell lines lack fucose qTﬂeidB:ﬁinEse@@éxb@hmdibah&&latcﬁseetw&nmaBﬂlQ:d&OllO704
by Yamane et at and Yacgﬁne Ch c/ at éef% 4%%% hnoI Bi.peng

87:614-22. Ks SHBEHEA %Pfﬂ'ie’é‘ elovﬁ% 53 B4t “Fescri bes
a cell 1ine w tpasigves Gaatitigrahbsitudorsmaigh ed nbilidBtigbme pmishpgh encodes a

f acosyl transf%{ﬁgﬁlfgho ;;.ﬁla%&b %ﬁexgzawnﬂ?&'sﬁ&sn&ﬁpma £4ihdl ngbbggfﬁ %%nes

| i ne exhibit hyporucos escrl

whi ch have a Iowtcépﬁztyvn@f the ddtabaseyseduericesvithi sage fdgretits ehethis it enopgpogityes
acetyl gl ucosamvgb%ldtggq[m&ﬁmtﬁé}natt&qlg@ ug,ggh@n of the antibody. WO
03/ 035835 by Presta describes a variant CHO cell Iine, LeclB cells,
with reduce® ability to PEfeEe Faperaswayeaceadaroa fhe paibpdies of th

car bohydr at es, @kRSurd 88 thhiel sBuirfliyRIHARE WARSYHRIVbRReuSRES @éc&g sSbitel ds,

R L. et at (2002) Bl ot 26733- 4 Urana
et at descri besanél?é’l‘”es ?ﬁtﬁég]cg?‘?ﬂ‘ierfe%rsgﬂlaﬂ?t e)%\‘g 35(3%818?\{05%% VRS
gl ycopr ot ei n- MysiEQ Y NQ: 3D Fayiewsy beghdnassahdorabedy LEEEQ [D Mt 3$)rmtmaod| es

expressed by th i exhi bi t |ncr

structures and 1}%2§§%§£]$68le ARG TS %ﬁs\?ﬁcﬁkg%?&{b aglfl See aI so
Urana et at2q 196:9:)311@& a.ndEied@e@ile @DRL?a@d @9@}! seqpgricesrcamlpe gradieg onte he
enzyme (Tar ent etk b BRGeRa SLRANEL, ULIpP LI dmuicos! dase
Addi tionally orlmaiun@lqlvahrlgﬁé‘tﬁ’om &’hlc the Tmelyork sprudses derRs: ¥ M&CRas an

al tered type ofsglyEOSHha ka8 onBER B tiAIns Akl BhtEh b orhRtahgicho t he
| evel of sialyation of the antibody. Such alterations are described

in WD 2007/ 08492eortlﬂﬁreaffbwéger@tquuen%hcFW%W}Wséﬂéo%ﬂ’ﬁéd%ﬁtf@w et
at, bot |h of syhi xﬁd&neés:h ik PRI ﬁ)tlﬁﬂat@r%éﬁﬂ&& Grlitlﬁﬂﬁﬁ frae WOk re@dadmp hﬁxnta@ﬂg

my e oy an enzynatl C reac Sl all e in
the US. 5. 831, 077 ARt ﬁnggﬂﬁﬁé?‘rnglﬁ%vgﬂﬁwf’%% ﬁié%%%?@ﬁ?d S%&g(ﬁ?

exanpl es of suinab)ieo, €02y Qasn arse).neur am ni dase and N-d ycosi dase F,
as described in Schi oerrer t al 4 89 1975)
and in Leibiger et al H%crﬂ,fﬁarfab%ﬁfonﬁ'%iﬁﬁ%@g S)f%@%%m Panfi
respectively. Ncideesitms Mﬂhryﬂle Y endioa Y x EMR1 pYDRE4rdod EDRD 1eizivny te &s@otche
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Anot her nodification of the anti bodies herein that is contenpl ated by
the invention is pegylation An antibody can be pegylated to, for
exanple, increase its biological (e.g., serum half |ife. To pegylate
an anti body, the antibody, or 15 fragnment thereof, typically is

react ed w t hvwa pelyashyl ene gl ycol (PEG derivative, Patlsmnesnasi2:
reactive ester or al dehyde derivative of PEG O, the pegylation is
carried out Viay@br @&Mbﬁ&hgﬂroﬁ@ﬁ@té@&ﬂﬁﬁty}i&t&-ﬁké&eﬂtrﬁﬂ@eﬂ’eﬁﬁmﬂm with

a reactive PEG nmol ecul e or an ana s.re ve r-S

pol yner). As usBHiqRd s neﬁlﬁéa“tb&p?# “ﬁ t%‘[”ﬁ@‘f h@“ﬁ'}%gﬁf) m‘ﬁ%ﬁ%ﬁﬁ%‘? ses
any of the for nmigfdy Bﬁﬁz-ng Imabthér&matubﬁﬁﬂopeﬂﬁdﬁhﬁeﬂﬂ:adbdf ¢wimttedzie iotiher
proteins, such as nono X on e

gl ycol or pol ye(iII‘K/‘f”’eorFésagﬁ ?coﬁc%céil%gﬁmﬁl greem CO ant i diﬁ‘lﬁg}e{g %ggyl ated
can be an ag$ ycasyduekie@hantthtivosipay Bdatmw&dfsmtitpe@w @dltlmg optetatiensns ar e
knO\Nn I n the arg tgngreﬁe?amﬂgm uu%{l 1 Z?}e E%h.%)l&l\i h(ﬁﬁgﬂe%ﬁngﬁe methree

i nvention. See l%u imira et at and EP 0
401 384 by Ishlﬂamﬁmreadueiﬁlth\mCD&%IWWA@Ms and Antibody M netics
The [nstant invention i skt ftthet Gnolifthd inonabnaRbibRRdkasINd

may be practiced through the uSe of antib y fragments and an ody
mmetics. A wi deolqjedrgntimmessielip mopesiu aﬂ?b&élﬁ’éﬁf antige W%@B@?ﬂsﬁﬁ“ﬁé’%l c

t echnol ogi esy haygipRgNE: QWH&@Rd%gﬁJnQ&ezasﬁ@dnarhiﬁommisehyenb’db@mmd fiort he

.

art. Domai n Antj bodi es re the spmll est, functi onal

bi ndi ng units o AR PBTBEC SCE@(IP HG™ 5P ﬁ‘é P‘?ﬂ&%fraém% %e? FRs of
ei ther the heawviireé Your br ffe ahmgahbld(sﬁﬂst)tuﬁdma,lde]sn@lﬁ ohadd@ibnsan tanpadi 6sSEQ

Doy 1, Ant1 D0 B8GR5 & 19 BB Al el AL 31 JBlSlokedd e
2009/ 045957 PCT/ thiS2 6@ 8/0058ih2 8f S‘BﬁN@tN@ma{G ¢riap parinp @gd exfqudngd haying oreativoy/| |
and VL dAbs gm)t{n%e tf{;Lﬁ'ar ﬁv%r}ﬂrti)do alcfdgﬁ\asgﬁlﬁgng rd@fa&m@ SRHAERGSs bd?n;ﬁéﬁlﬂa SEQ

i brary), and uses these llbraries to select dAbs that are specific
to therapeutic PN@ets; () nVeERR? msionconpraitg 26 snipe At SARPCRE BdtTs,

Dorei nAnti bodi @8 g@ffconling /HESNe0s: 7.9, &%ﬁhﬁfnb@éxd s4@A64 havidP e, two,

manmmal i an cel | syst ens. Furt her detail s of n._anti bodi
met hods of pr odbEeifeH of Resragho agidyuhsauiyes, e‘{lle]ﬁﬁ?fs B?%E‘P%sraéﬁ%@afeg (“Lgbd

6, 291, 158; 6, 58D AL 7-96(dP8 .. OBR] refiod dadnpliBify amatin®adbBBqiRA;selkifed from

2004/ 0110941; EP 1433846,. 03 d 6640; .\\O 05/

2004/ 1017902 2089 F8FIFEE; 1S 6%%@8@‘1}&%84%%" %gg‘z‘éboé‘%og
each of whi ch iswhbreifour onferapimatid dutisiuties.elketee of Enldltlply ag prmipRist {0,
10Nanobodi es ar t c ntain
the uni ue st rgBIeg ATy atv‘?%bnﬁ‘?% AR B i1tk 0

nat ur al | y- occurelepigd ﬁ@awgmnpwsatmg% NOfHAdE, pendmying prag jyquence

anti bodi es Contﬁalvm @n§{&}Q{h?eevf@ﬁﬂ@hb&nﬂ%ld@uﬁs\ﬂﬂh&n@&@hbﬂ%r snRhARt
dormai ns (CH2 and CEIS or ant | ﬁe the cl oned and i sol.ated VHH

dommin is aZperfoBwrRsio Pé“%ﬂ%l Btd @ Yielr Dot res Ay compesipg Ay amine

anti gen- bi ndi ngacﬁpda@@h&exéeiao‘éedqfonttheg@ﬁp @hdidihg BESBOY/HCNGE: msms;brhmhy
Nanobodi es have a. hi gh honDIo

anti bodi es and EHFBECIFTRRN H‘L’fﬂ’éhﬁ‘ii‘iﬂ“%#‘i’?&ﬁf“oﬁﬁ'@ s‘betétguo(‘}?%ric Tity.
| nportant |y, NasebditmRas dmpereditol SBY IDMRMbGBHi ¢ potential, which has
been confirnmed in primatg studj th

Nanobodi es combi ne the a]-?\%me r%ld egib#‘es%tr[r\%l\?léw%agryng}ﬂg&q{‘&gmgﬁjes with 20
i npor t ant fesat umechﬁ@hmsmm'elbemh@cm fengmoggesidukevidtomVemdiooNale.g to

ant i bodi es, %R)%'e pRIRONedUr AR b8P Ty SR diditd A wBRIndfifchithd ¥ and

| ow i nherent toxic
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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However, |ike small nol ecul e drugs they can inhibit enzymes and
readily access receptor clefts. Furthernore, Nanobodies are extrenely
stable, can be adm nistered by neans other than injection (see, e.g.,
WO 2004/ 041867, incorporated herein by 25 reference in its entirety)
and are easy“;d)mmnsggpcture O her advant ages of '\'a”OPeﬂhﬁﬁos}o%%Ude

recogni zi ng unconmon or hidden epitopes as a result o elr small

size, binding into cavities ar eS|t s_of..protein M th
high affinity éﬁﬁalggﬁ'gﬁ‘mﬂﬁeﬁ “%@Et‘i%ﬂ %aﬁnhn% &HEGr fﬁ%“ﬁﬁ%&a dr ug
format fl exi bi lantidedy tsabdeti &gh@a‘mdhalcﬁnBeudeauﬁmldayeafsmnamﬂie gpibedy of dr ug

di scovery. 30Ngnobodies are encaoded b £ derived.
efficiently prdB0e¥F SHUSI RO 4T IB?%: %Pg“’g :3%1%;1% %he a%tl ?:nvﬁost s,
e.g., E coli (see, e.gFprd&anfe.78 Ee%ﬁows/vbal@hwhsrehérﬂléwpr FEeF painat ed
by reference, ind & QH:FA t MRl GroASRESGhIt e YUSd 1R

Tri choder ma) ant dfgsn?ot%% %We)l{ab Bl acc ae?r?cj) cgsm Kilgﬁgrevero ces,
Hansenul a or Pithihp@itiop sanebe béckglutate@JSP the gaglinpdy the\)&f‘f’i“i‘;‘ﬁdﬁ StH{gHoss n
incorporated by reference in its entirety). The Nanocl one net hod

O OO

(see, e.g., WO 06079372, Wi gipid 5 @gér@lé}ygmﬁ@%@t ed by referlence

inits entirety) 1 desired 5-target,
based on aut onat dd hiRgeion hr oufrBEVerk SrER AGhPsHIoR- eePrdmprion oul d be
used in the context fdip&fAe T nstant i nvention. Y3QUnI BOEI es

are anot her antihody fragnent technol og%/, however based ypon th
removal of the hinge®8dHon of 1g04 antibodi es. The del &'fon of| t he
hi nge region resul ts3gmwvg nol ecul e thag2is essentially IS thel size
of a traditional IgO? ?1]9 ant i body and I}as a unival ent bH gl ng riegi on
rather than the bi vaP&ht®bi ndi ng region of an 1g04 anti bo Li ke

| g&4 antibodi es, |Uni badigs are inert ad#l do not inter acY23\l%|th t he

i mmune system which cNBY,, be advantageoys for the treatngng of
di seases where an i mmine response i s not desired. Uni Bodi es nmay
function to inhibit 6A4¥ulence, but noBlkill, the cellsX® which they
are bound. Additipnakhkys, Uni Body binding to cancer 15celdsy does| not
stinulate themtqg proli férate. Furt her nore, because Uni ?8@' es are
about smaller, they By Vshow better distribution over | id
tunors with pot enitl akByvgdvant ageous efficacy. Uni Bodi eg4tr e cI ear ed
fromthe body at |a si ar rate to whole 1gG4 antibodi eggnd arge able
to bind with a sijil& Ffinity for théﬁr antigens. Fur?%’ner details
of Uni Bodi es may be obtalned by reference to WD 202007/ 059782, whi ch
i's incorporated by ref erander typ dftfismemndirk medificatitd invhodynurbreales are
affinity proteins b

derived froifa %7 éeg% eesl“f@mgl&endﬁm%wf)&%gg&h% &R glldng?rﬁ%gﬁjgﬂe @Dﬂq%rﬁ

st aphyl ococcal tpratae f csl ep"ﬁhmestﬁmmedh%hhlé@ﬁflﬂ%@“%e%l%@%?‘foI d for
the constructiop QJZd cm' Laamsaa sopéfa&emg“heuaﬁlaa&aasn»’ ahdl RM30Hbeam

Af fibody variants 0 t esired nol ecul es can be sel ected
usi ng phage di sﬁyﬁhﬁ}’dﬂ@bﬁ gOJ(SME’(PY@f’"é‘Ia Nat Bi ot echnol 1997;
15:772-7; Ronmark et al .jy aEdiﬁon‘larateﬁﬁm 2O B a8 1?04 Within the framework

15  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

20  the antibody) or be modified to alter its glycosylation, again to alter one or more
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55). The sinple, robust structure and | ow nol ecul ar wei ght (6 kDa) of
Af fi body nol ecul es makes them suitable for a wide variety of
applications, for instance, as detection reagents and inhibitors of
receptor interactions. Further details on 30 Affibodies and their

producti on awrgy foemighsi n US 5, 831, 012 whi ch i s incor porpai@cholybrsizs
reference in its entirety. Labelled Affibodies may also be useful in

i magi ng applic far h&faffﬁﬁhesd il bel
DARPI ns (DeS| g%‘&f%&na@m?em egge"g]t"fl r ot epﬁ}g&%n{%dégénb sféa;legow

Repeat Pr ot ei n)Thamtunbavidyg ofresidies mthe@@ﬁwﬂdﬁg‘}‘atd’é%%yﬁ%}‘ PRl 0it t he

WO 2009/ 045957PCT/ US2008/, 9 (8] 2:34iRERAhOEngREdid df €311 6§ métotid divhitRomy
pol ypepti des. Repeat proteins, such as ankyrin a d | euci ne-rich

repeat prot ei nsnumereof Qysiegirgsisiues s AnageHeR @@H‘F (-g-HAFeasEH | ke

anti bodi es, OCCHE Bl AdeRABLIGKUS 3681 4215|b§1Bb&’mer'Ehﬁl Such Ritgaten cadul ar
architecture features reﬁeatl n}g@? gﬁ% @ units gre eagsg)mes%? st ack
t oget her to forfasipsasspdy ofbp ¥ 8RS O PSBTE VT eﬁmvarl S6P'8Yand
modul ar tar get - {mdimghagur f aces. Based on this nodul arity,
conbinatorial libraries of pol tlde h hi

bi ndi ng specificities cdh aﬁcgheééﬁtéd?ﬂegda‘e%l lélg%rtegg‘% yfagl#%é‘ﬁ, lgl{élggted
consensus desi gtad@d‘reasem& b1clogipahalbhfeoftb@mbmiydM;p¢ spydiingtl and Qigloe

surface residues .and. ' Efihte @IS of th
10DARPI ns cé% P B‘F% ur(r:ng[ “mg% eur%?dZFi ex%:rﬁej;(g?%él&%ysttgrrs atg vgr ©

hi gh yi el ds anchamegea&mmgxtsm thatbtb@ antipedy|has impairediStaphioratey! Preieig it v
speci fic, high- }Jx ﬂk&l%{’%i AR Ratl D BE nibiN@mba SBARARE, 2 aREeain USRI get

proteins, inclu n receptors, cytoldnes, kinases, hunan
prot eases, ViruGE 7%@3/ Weardst ghe proteins, have been made, incl uding
some having affini tl es 'I'ﬂaﬁcﬁﬁer%xhﬁlﬁﬁxﬁsndlt}glahtxmaﬁ@mﬂﬂbd toGnopEaeayD| ar

15r ange. DARPi ns have en used i

appl i cationd? i bielegige gt e KEex R ™ O%K‘e f‘%lqog“vl\}gén ta%rgr%stc%?%e

anal ysi s ( FACS) intrbduodt cuimzs,t mhs,mzssfr ys debdriB)d in G1%i G2 7231 tpé‘éard oHter-
affinity purificatio tﬂ))/‘%%%rbréa eré’dtv%h%% QF}IBI@} ASreRbFio =i Rbatabdleal

to bl ock protei ﬁanﬁ? eraction so to Tnhibit enzynes.
Very fast 20 ant&c@pnbmﬂmgemtt)pa tgkemgiomgwo Fpopsif awmaﬁﬂf@é?cﬁe@%%%bl e

tunmor to bl ood {g?"} Od%scﬁpﬁé%%%@%%wﬁh%1§P012%9P§é9tfaeid? vivo

di agnostics or érapeuti c approaches. Additional jn

regardi ng DARPi ns and ot et @FQPCIP'@@HIP’F@TWQ‘? %%re%‘%’hlsﬁfée nga?!r’i?l’ﬁﬁc’r’i‘gﬂéeaﬂ
2004/ 0132028 ang, \MQiR2A0akRe wRRE blfi@lfentvgﬂilt@’hcﬁrr&xduﬂfb@ﬂtﬁﬁﬁ affechr by
reference. Anticalins_are another anti bg%\( m rp{e (? %ﬁhﬁgl%gyzﬂ
However, in thi §ngipnsysior PHRIPS HGCRYOS SEETE? ¥t V¥1'S® tet tved From
l'i pocalins, a fam, ks, ofodn@Bverdah B@mbla:redmhghtffemntmenmidtrme such that

nat ural!y and aqénd “%Xats %%: 8%1 orane cto%llélﬁj&'e§ aﬁlq:‘c@&%‘[mwrmeds

Li pocal i ns have! range o nctrons in vivo
25 C1 component of complement but retalns the antigen-binding ability of the parent

antibody, as deseribed in US 5,624,821 and 5,648,260, both to Winter ef al.

In another example, one or more of amino acid residues 329, 331 and
322 can be replaced such that the antibody has altered Clq binding and/or reduced or
abolished complement dependent cytotoxicity (CDC), as described in US 6,194,551

30 by Idusogie ef 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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associated wth the physiological transport and storage of chemcally
sensitive or insoluble conpounds. Lipocalins have a robust intrinsic
structure conprising a highly 30 conserved B-barrel which supports
four | oops at one terninus of the protein. These | oops formthe

entrance to g, pocket and conformational diffe Sosloh kN1 S
part of the @wfi car e account for the variation in bi ng:éﬁgﬁsp{acf icity
bet ween i ndi vidual |ipocalins over.al |

hypervari abl e | oops suppdb¥t E‘lft}ﬁgle"émBlSﬁ@h&vr%%més mﬁdlﬁfd ki }ng%ésgth% 2oy
rem ni scent of dffﬁéldﬁtﬂgﬂ}()tbhﬂeﬂlﬁﬁ antitofodeatridas celiufaf etotedits (ABEGHNY/ ofteom
antibodies in terms aR8l.ng ) tide
hai n_of - 160. 1867 o HupaL o8 f.%gglon%?%"?fﬁﬁf%gﬁm@‘ oHP
singl e 5 i nT nuradbhcckid atmhe(folﬁmvlmgpomtlwcé$&,2l3§ Yén249e2%) ﬁé’éS 200 2hei r

| oops subjecte C t
Li brparl esJ of} S?ﬁ%@?ﬁ?@{% Q@@éb@%i 573‘2\2%?220}’ %%r?sﬁsgg%/sg Z%Zezr?@%%g?%;ggj and

Anticalin displ2y, 2&6I28@v§0t 363,303,301 B 3 Badl S5 ¥0e i 14 3816

function, foll %ﬁ%lj’m& hes 8¥PReS k@ AR B, PIeOshecss20m880f30 0B Uik @16,
protein for fur

anal ysis in prokaryoti ¢ or ot i.c . Syst ens.
Studi es have detidrisdfriat.éds, ﬁ%'ét‘b&\?ft“ﬁgaﬂ}mr?é’pr@éﬁ]?‘%‘%scﬂlg?ftﬁﬁ%‘éﬂ‘ ‘%ﬂat are
specific for vigougdeddvy peaam Méf%{?erttﬁdlgﬁﬁngm&toalhﬁmmngfdﬂﬂcyfﬂg FeyRIL,

affinities in the nan er r.an

Anticalins ¢an BrRY aﬂgggpﬁﬁ% ‘teglamg%’ {i a‘?"ﬁ}sé”é |lr}|%rovegt[’{ndﬂ§gave been
(Duocal ins). A daxpeal (e sbiemelszLwoazs(emnbatﬁaoztmemaaiéﬁﬁﬁlééﬂﬁr §eacici n one
easily produced r i ring
processes whi l émgot’toﬁ%r% OSmo 525% Sédeétélﬁﬁi %?taé&gggg%s?%%&?@éardl ess
of the struct urtadingrt EwRHi i mmmauyt t@e following ﬁmhu@umﬁ%%wermm #ion
of multiple tar, Eo%e F%ﬁﬁﬂgﬁdl 51*2@9;&/@2%@' SRuh B3 M, BadsA/ICIh Alhy

advant ageous |n |sea es to invol ve nore than a singl e
causative faet o¥298MBRBNVIEI34Abi - or nul tival ent binding formats such

as Duocal ins have 20si g fdiCaBheRabEdnbm thd Cehaingehd ﬁgnﬁtﬁibbdySdfﬂfeace

nol ecul es in disease, nediatin ni,sti.c .effect

transducti on paRf?FﬁHWe'ﬁPnﬂ%fﬁ‘@éf%ﬂygﬁmé‘gBOff ?{taéﬁi%’?er%séclu?oaﬁdeé’?rfbed

via binding andP@ﬂ/USZUGE/Omﬁ@fth:&lidmcs)q:rofa&ﬁey rec@ppt mris entiFely.t Sveh nor e,
the high intrinsic. stabil | pQneric
Anticalins. Add?"?qc%%ta\‘fnsﬂrﬁ,fugy rl‘?ﬁttalreonr??ircelteéi? ‘?jlthr?srep %%?%g?&r}gm%a e f ound
in US 25 7, 250, 2Feshiud aM@n%thEEBt?@}mlb@fhfub‘ﬂenﬂhlheﬂf‘vyaha@ jgaeagsyas well

i ncor por at ed by r.ef. ki ¥ to the c-t Aigners are
anot her type of * éhr?t"l%f)()%g&%nbﬁéty?%h%e 1g9e§( nstlj%leoueclerﬁminﬁse cont ext of
the instant i nviemtlksayy CAvlrlmuSnG&r]é p@me@}@a qdr”&ﬁﬁ‘isath? GpigacFUANRE of
human extracel | gl agq¢ &GRSR 'EheQEqﬁ@ch@ysQMielaﬁnMé AlEAne RO NeRkifdl tong and
phage display, 30 generating ti domain proteins with binding and

i nhibitory prop@mif®s. Linking nmultiple independent binding domains
has been shgwn to creat enawidict ym&jﬂdndheﬁhdp&cﬁemﬂoﬂs[mf@tbﬁ'ninaift:fsmlnety and
specificity conpared to conventional si.n [ roteins.
O her pot ent i al maHUcHiPEFEYIG ﬁgqcﬁt&?fﬁ%ﬁc%\l% Hht SQ ?‘r?n%?fl@ﬁ ugbgr?lg}a%ctl on of
mul titarget- spe@lblﬁpeatm"ﬁgleﬁm& parkbmmdisele i petticalar e presenepmf e veadive thiol

thermostability rg'ﬁlp?due {he A0GSnal cysteine modification, can be used to conjugate a partner

molecule employing the disulfide linkers or a sulfhydryl-reactive maleimide group.
30 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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to proteases. Aviners wi th sub-nanonolar affinities have been

obt ai ned against a variety of targets. Additional information

regardi ng Avinmers can be found in US 2006/ 0286603, 2006/ 0234299,
2006/ 0223114, 2006/0177831, 2006/ 0008844, 2005/0221384, 2005/0164301,
2005/ 0089932 w2 a1 )9p3973, 2005/ 0048512, 5 2004/ 0175%eeusmbsorfts

whi ch are hereby incorporated by reference in their entirety.

Ver sabodi es are anot her g4 .baeY HHBALE of-CHRAOLAMN: R absS: e used

in the context of the |nsst I nventl on odi es are snall
proteins of 3- SnddDmdiny elminatiBoglysosyietionaglycomlation) Poatising thi HRGHEsul fi de

density scaff Ol ﬁ‘% iGE b’l&%ﬁ@iw@&‘ﬂﬁ@ RRORLGRiE MHRr ExARble B biGAdre %i‘ﬁb ei ns

have. This rep results in a protein that 10is snall i
mor e hydr ophi | |aeld(Slle@fUt10nF eande prednibatreulh B BFaionh omnﬁf?n"a’é%’ i f| c
bi nding), is; IT[}E o EleNbRMycd9aRbhteASAh ANRdofFRASH mBatrdagshaaffiniwer
density of T-cell epitopes, because th {558{#‘%]%@8%{:@ ntnig 15&1 nost
to MK present aﬁfFl‘@ﬁm&%"@Yﬁ%ﬂ’FéﬁhéﬁiI&S A% g?oper res are
vel | -known to afh@sdhed HIHARGRNIcEdyation @O dEsirbgeinhi7,2143Y5 @itanexpdéct ed
to cause a lar decr n re of
Ver sabodi es, %é% FPS?E??Y& %%@@%g Oftgg%sm 1‘2&32’;‘1@[}18&%5‘?%{%&%
i ncl udes mult | alamwﬁlosmwm-zﬁmaaﬂ;‘andWCyZO{H/OGSS\IéIOSRQV?thﬂ ah&mh-qfl fe
mechani sms, t| ) t| n e absence of the anti body
! ‘ﬁl&% (\fet?(goa/g&gc[éllm%% E’J’bqtuteﬁf

Fc region. ies are manufactured in E. coil at
hi gh vyi el ds, and becauseAddftxonaﬂepraluqynam}yhmaintzquycaazﬁdH@ﬁ@aﬂhﬂhé%afe

Ver sabodi es ar e G Srucddyihied Mabatk davihOredicgh
concentrations. t%le g{g% %nggg?%@g%lée%ﬁ%nal I{/ heat (g%{abllé;igg of fer

ext ended shel f mm@somwxqusﬁafrsorﬁf%lﬁlh%@@’uheﬂngrléa%?ﬁ%i‘ﬁ*FQC’% Bdi es can

be found in US 20040 RL2Aired WhtEAafich pRedr@iiyvd H&&Neﬁﬂﬁmtedtobycmase the
reference inits entire

ant i body frag r’reﬁpcgﬁ'ﬂll%ﬂﬁﬁlp@etse§Wﬁ6?r881ygr§teln§°%ﬁg§%ﬁ{f!t enhggoTﬁls%Ed
conpr ehensi ve. #, me:ta&ﬁabé, fareadgltﬁel aﬂmaaldy redhnctlogitedicied glyoeilagen25
i

conpl enentari t g g |ons as SutT al ., Nature
Bi ot echnol ogy, ﬂEc(sﬂ)xaxQﬂ:ﬂas@@@e @E@@?a)lphaéls@\iﬁeqowha@ﬁ%@ﬁ é\@? ﬂ&éﬁlﬂlb%‘é‘ed

t echnol ogi es, such Q g{ Stefleseisbed in US
5. 789, 157: 5 8ePHIEY: “t%&g P EHR s FRMICHSR Aaaoe L :

474
6, 613, 526 @9 112004001076 byerammpmier ab prd ‘@ﬂaaerbbfz%ﬂ el 34 (208 B\lza‘ﬁcg'f?’ e
her eby 30i ncor pgr.aled. anr{oﬁlfeleéxﬁxﬁ @Epcmvkdgm WE6dr kiNdekdiescoRl Bnd  of
the instant invention. Antib % %gl cal Pr ogerdt :eaofa 1 iransferase, such
Ant i bodi es of tmﬂéaE‘P%"(‘PP%G’F@P 4 RUDS e paY e B 05 PR%TF27 8P ous
physi cal proper fh@stibokiRs pfeeed inatel 0kll Hna‘a‘xhnbﬂh]‘zpoataytdtlcﬁrf eHamier gl asses
t her eof . bodle of the I es .
contai n one or ﬂﬁ?‘?sﬁlll’?/%eﬁiéwsé’t’hil 2%5419¥ m?z g‘?t‘”t fo? ﬁddﬁ}%;%cﬁ%quy}eﬁeavy
chain vari abke aceglgnmosaﬁuaeﬁ;agmmsmcsw B¢ ieginn gf theeantipadly. WELRH 435833 by
| ncreased | mmn%% a!ﬂefsé:r%bg varléxg%@éell hed f:(gg AR, \ﬁmr%u@éd'a@f‘itng atttataﬁ pK

of the anti body anti gen |n|n Marshal | et al
fucose to Asn(297)-linked carbohydrates, also resu tlng in hypofucosylatlon (see also

Shields, R.L. ef al. (2002) J. Biol. Chem. 277:26733-26740). WO 99/54342 by
Umana ef al. describes cell lines engineered to express glycoprotein-modifying

30  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 ef al. (1999) Nat. Biotech. 17:176-180). Alternatively, the fucose
residues of the antibody may be cleaved off using a fucosidase enzyme (Tarentino,

AL. et al (1975) Biochem. 14:5516-23).
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5 (1972) Annu Rev Bi ochem 41:673-702; Gala and Morrison (2004)J

| munol 172:5489-94; Wallick et al (1988) J Exp Med 168: 1099-109;
Spiro (2002) dycobiology 12: 43R 56R;, Parekh et al (1985) Nature
316:452-7; Mnura et at (2000) Ml | nmunol 37:697-706). Gycosyl ati on
has been kno r at nmotifs containing an N X- S

sone |nstanc\e“g)2tu&f 5?éwpr eferred to have an anti -rresot 9#@2&%{3 body
t hat does not contain variable region cosa/ g} g %tgt an b

achi eved either by sel eddfifignalnes aggpty ytaﬁé‘{‘ &9 © EBH AT A

gl ycosyl ati on nmérkd tybd’bftgh@os‘ﬂaﬁdlﬁbh@elﬁ&@ﬂanéramm riytetui ti@ idvelgpf melsatdues

within the glycqsyl a n

enbodi nent , thé??g‘ﬁf“i‘tgﬁ‘%’ SLC ﬁ“teﬁ‘"‘ﬂ(@’sﬁ‘?ﬁélgséﬂ?e‘id? {gg%gﬂp%fgf O%Ckey L4 88 n
aspar agi ne i sonid WamETDE916 biRevadani/dabth ofiwioéh mnpenpalgteﬁé}’ w&yeﬂe‘tcur
on 15 N-G or, DG seauences and re ul 123 described

i soaspartic aci'd" FE%P erlepﬁ%lf’%fl a% H%Hrlggc{aeg‘li} ﬁl?%%lggsteﬁsfem pol ypepti de
chai n and decr eatedSi5t81.817akhich ﬁﬂvlerébsgmmtqdlba refgrenge-ePherckgmplE e h

anti body will N 0 i a 1641 i SOiRdedtc}
ai |5 ih the piraoedPEnPRRUERL flvogLBladn e & ik ix body

20 typically far-ws, wtrﬂpay, 150 %ﬂ}%ﬁ@@)@vd lee%:%eraﬁﬁa’ t'fechpp

| gG4 anti body tsypisgadibos) I@sbécav tft:uemama/ &Hmmﬁ@mﬁm@o& to hib@#se teS
specul ation that anti bo ies wt e the normal . ran

i d
have some ufff oI1%1431‘@’S‘&Hanan%‘?}éﬁlbp’F’F‘?loﬂﬂ%i%?lﬁfaﬁSf?fPS\78“%'8’ﬁ?jf’i fe stgﬁ?hus,
it is preferr edaat:.setéaayeceﬂmaﬂaﬂhmaaermahm1ogﬁﬁlmpdgf7-sﬁa(tm(mmnt ains a
pl value that falls in the, nor range. Thi C it her
by sel ecting antibodi es ARWPPH néorgglgatboln O?ﬁleflﬁlemﬁ ere Q}?aé?]s cgh&}{@%;ﬂyt
mut ating chargere 1smf1@nepargelaucdaue\sl antibody can be pegy]gaém,@npxabm&ququt have

a characteristic, m glc alrtgg ?‘Bﬁrh%wfe o i%sé'ﬁggp Q{@Q@r thBBhtb& Y or

tenperat ure i ndi*catien overa i’ Vi Vo
(Kri shnanur tlﬁ’]y fRgand ﬂmnfa Fymigaliyds (emlt@no}yetlbﬂarrerahepldf’ B@)lcgyative,

3:361-71). ; esf:%l JSX ’rea tbe 'e§er%'f 9&(@1 &@ﬁrﬂfe{ﬁ% oft G, Tjﬂthe( ﬁe@ﬂaﬁcﬂ RPRfRE Ur €
unt o

of initial e greater than 60 C 30®Er efer abhé g?oﬁatler
than 65 C, ever?uh’ﬂ?@lﬁif]éﬂ'@ﬂ%?l?}l @ reakdstiop FEarfiop g it a reprfye FEC IR 8 oi nt
of an antibody Gaf ahfo ﬁ%&&ledwuetsambldp&mérpnatsuaéd I e thie FEgm.
calorinmetry ( Chen el a 2 Pharm Res .2 nd t al
(1999) | munol E%‘%’?thﬁ@ﬂ&g' ‘g ‘?C%‘PpaéﬁeF WloiFheg‘i“@ %Eg?ﬁh?t%vrerbg% é?ﬂtgt
(2002)J Chr Qdmtdégflanﬁeﬁthéﬁroﬂaﬁﬁ f¥h as mono (C1-C10) alkoxy} or agylqpy oblyethene

enmbodi nent, antibodi es te tri idly.
Degr adat i on of &H° %PP‘B%@‘? ﬁcqema?reé%g%r eg%ﬁéﬁ%ﬂ?gé@ ?F\?Méaﬂ
el ect r ophor esi sag{yGiEylagndntivisdyDl MaBods Ar@seyleting PTaGng#e eBepand) 995)
Anal Crem 6736261, 323 5h0 ARGKASE R ALAIRS ectBRUMIERY 0 130810l o3

are selected th e mnina regation effects, which can lead to
the triggering WhlmﬂraGM€EBOﬁngﬁ4éyﬂ$ Whe@ and/ or altered or

unf avor abl e ,phar nacoki neti c properties. Gener ally, antibodies are
acceptable wth agreatl on of 25%ar.|less, preferably 20% or |ess,
even nore pref ehpibPgy Fragments andAntibode MIMEREs oy ef erably 10% or | ess
and even nore 0 pr ef er abth\,a nﬁ%ﬁﬁvchﬁﬁis noﬁggrtelgatradﬁmnnalanuﬂmémeed by

several techni cI ud sion u é Eﬁ ASH&

. d tic
performance |iq pHaCE 3% é ﬁgﬁgagmaencsja%aaﬁl eri'ng ¢
Met hods of Engi vigiety Ioﬂgltlﬁds&ylfﬂagdere snd antibody mimetic technologies have now been

30  developed and are widely known in the art.
Domain Antibodies (dAbs) 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 serics of large and highly

-37-



15As di scussed above, the anti-nesothelin antibodies having known Vry
and VL sequences can be used to create new anti-nesothelin antibodies
by nodi fying themor the constant region(s) attached thereto. Thus,
i n anot her aspect of this disclosure, the structural features of a

known anti - mea®ichlidesy anti body, e.g., 3Cl0, 6A4 or 7BhcratRosash t o
create structurally rel at ed anti-nesothelin antibodies that 20retain

at | east one f 0

di scl osure, Lc}ﬂ i{gmg?bﬁ%ﬂ ng ll(’IJY ul?ﬁaﬁryt}fr:%go AIIBQQAO %S%Itgiglr% dlﬁergrrllte or
nmore CDR regi orssqmﬁcekmc@wh librats) - andreeso thiws|libraries o bebrstADs tht arerepedific ©ns
thereof, can b %Blc% otd %&a(giglaﬂ?ofomnin}; cxﬂvmmmgmo&ésaﬁmaﬁ KnfiREkoNs

and/ or ot her ate reconbi nantl| yengi neer ed,
anti - mesot hel i rﬂram'li Etmmsedsm@fic’fftrﬁl geagh apdmpsmelian gl stedisEuber dsBtRAL.

Qther 25 typgs &Binamgﬁl;ohﬁ%ti Aholid W lp%bqﬁ'cnbllf'@j@x@ofdﬁ%é bigged by réffience to

revious section or t hod is
gne or nore of @%@29\}5198M?8}99é9%%u@h@e1§7ﬁ%&ﬁ%ﬁe%;ﬂg%qo?ﬂ 1g?ﬁllone Ior
mD[e CDR r egi 0{@9 fd@fﬂ@flﬁsss%’ﬂ)axﬁrc%ampt\he 26@53035@7@[%4/&%9@03@4/08@26; s

not necessary to actua r re. (i e rotei

anti body havi ng?O8#H@35¢1: 42)05&%1"%&\9?@0%8 F%E‘ g/fhla}él ngénsco ?I)St\?‘?%'ed

herein, or one ;eferen&n@uﬁ@u@{gl? regions thereof. Rather, the

i nformation cont ai ned i 2%‘8 &)d%e ugnrh?)g:%s&en{,e%ﬂ%%gm?z, 0&%1,%“ 8 Ea!hﬂge

material to'®reate a ehefa seque fromthe
ori gi nal sequeneg(us jtramchl midémctlbrelﬁrsmndf rgélrﬁélmmuanfghg%’wb%%e( s) is

prepared and CxpieaRetas Bl kb OnAH0 LA RIRCTLIBRQRR) 08 123

Accordingly, in ano di scl osure provi des_a_mnet hod
for preparing awoapisiantremeinh&lF2nd RHB b benpriaskrihy dpneg and isolated VITH)

providing: (i) @mdH ,égllsérﬁaagxtaﬁﬁgwﬁﬁe%ﬁdquf’aaﬁﬁ@tmma iSRG Ry
selected fromthe group consisti n% %}% %&S:DF% VI
S5sequence séf ectfdly wiginrhbeaE-BPBE E‘Hng‘{a‘% 65}81"3@!%%}?(’5‘0 e
and/or a CDR3 sm&eaﬂm@h Qﬁﬂ:@&iesfahd)éﬁntbhﬁlrgéﬂmmatﬁmdSmmt-utagfloés oSEQ I D
NGs: 7-9; and/or a VL 0 ence ¢ ]%;
sequence sel ect®H ‘fyr ‘H?O["ﬁ“éﬂygﬂ géjéér?%‘f %tqommmlfn%% pl%isg%&ig” 5,
CDR2 sequence sehfitted th frinem stidies gfﬁbtﬂ@l@@dyﬁeadtcpmlg)ums SEQ I D NGs:

13-15, and/or a CDR3 se d f. of
SEQ 1D NGs: 16 16; %a%“tg%@ Fc!n?off&e%ﬁe ﬁt&%g% oﬁd@%lgéeﬂag% %gmg%:% Jifhd

residue withbn impertad feaintes @fc&dl}ill Q’théhg'égsawG?nvﬁfﬁ@naé’aﬂt&’ﬁ@li’"%ody

sequence to creg %r%b@cﬂesEWEg&%et@bécﬁfeﬁPmﬁQ?ﬂnﬂ?ﬁiﬁlﬁﬁﬂﬂl@f@ﬂ@)xm@tﬁd
(c) expressing the altered antib sequence_as a pro @ly 15St andar d

nol ecul ar bi ol oywever hkfi sk grolesie ‘Ei"égsl}%f‘é’(fa‘t ighipit 18P BATLRHFESs t he
al tered anti body e bR Furthermore, Nanobodied &te Sxtieinélly Btalsletoaoberaiministered

e ML S R S oA L
25  reference in its entirety) and are easy to manufacture. Other advantages of
Nanobodies include recognizing uncommon or hidden epitopes as a result of their
small size, binding into cavities or active sites of protein targets with high affinity and
selectivity due to their unique 3-dimensional, drug format flexibility, tailoring of half-
life and ease and speed of drug discovery.
30 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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resulting nodified anti-nmesothelin antibodies can be screened for

bi nding activity 20 and/or other functional properties as described
herein. Miutational nmethods have been described in the art. For
exanpl e, WD 02/092780 by Short describes nethods for creating and

screeni ng anwot%glgxu.gy,t ations using saturation nmutagengsj /ﬁszo(ﬁ%met' C
e

| i gati on assenb or a conbination ther eof AI ternativ

03/ 074679 by Lazar et al scri si.n u i onal
screeni ng nmet hdlesepde st g%‘g 25 ﬁgﬁgﬁj Heﬁ?l%%gr Fge*s&%#

anti bodi es. Nugdfeksee ACitsdntiddyecul es Encodi ng Ant| bodi es of the

| nvent i on Another aspect;, of, Ui s ISl 501 RSRYGHDR LcRYELERC aci d

nol ecul es that encode t ﬁ‘l s disclosure e nucl eic
acids may be priessntated by &&ren\m@llt@emeéﬂ)genﬁaﬁﬁsalac@mlesl agapgt adespd j n g

partl ally purl Iaree(:ci Qsed % iy l— PHLE sLO%BA o- &HQ&rﬁ'cGul@Sé dhed B
‘i sol ated" or &)ere ant pure” when purified away from

ot her cel lul ar thﬁ@m;t@neﬁf&lsméimﬂm‘/h@wﬂcont am nants, e.g., other cellular

nucl eic acids or protei '@ﬁlBoQ%s St g{&ﬁ@{ﬁ%@glﬂ@w{a@@h@eg}l Heloer based

al kal i ne/ SDS treatnment, CsCl banding, caolum chro rap agar ose
gel el ectrophorupsi e ﬁﬁ’@"“’ét’fﬁ@‘r@ﬂ%ﬁmw&ﬁ? aP?P“ﬁlﬁ% 'Ig‘?fig‘g“’%@g%e Aet

Ausubel , gf alh TEg 1&1@6:3&1&511%'%?1-)0113@15 M8 cshinQiIBGel the kit nﬁﬂhhﬁdﬁdbr&l’lg&lol Og)(; f
G eene Pu i shing and Wley. I cl ence, 0]
this disclour é‘“@’é’ﬁyiﬁ@ hag gpniv; ﬁ’b‘fd@g PR tpg\lgm%gﬁdaﬁm %mgrré‘f%%k
cont ai n i ntroniag ISRCHERALSLik RGA afnibedies; Usitiodieslmdianend do mdhextfmﬂtw c
acid is a cDNA yuol ecul e. SN%lhlerhar%r b%foxgnts%wstiﬂ'tﬁe tgelaé&htqgg{sga&g%el}ge

obt ai ned usi ng "8 HFYAT H>RB1 LT echni ques. For anti bOdI es
expressed by hwhﬁmxdmreaesp@nsegnpt dag;tydlblmﬁa@esmaé@alc*efdﬂ? jobibit oF BlRRCG

m ce carrying hu S addiudiaRc Uhibegy disfidiee b@' OW)
cDNAs encodi ngnt ptﬁ wgﬁﬁ S%egﬁgllgné oJEl tﬁg anti@bé g atjal by the

hybri doma can @ellaybmmh@@ub}e Thﬁ%ﬁ@d’ﬁ’@%ﬁ”&ﬁﬂ“@ﬁ'@%?e&ﬂ?‘%@%w 10
cl oni ng teCh“' WHES smiTRE, 1RP aP aRivasud is@ibies obdr eReaslil mmsrogtobul i n

gene library ( usi ng phage, di splay techni nucl ei.c.acid
encodi ng such aﬁg"P‘E?é‘élP%"émtéﬁﬂu Eicla@’c odigs f glﬁﬁq?ﬁ%)"btgﬁg Larsa?nlar
Preferred nucl ek tastollSgOPhitiGoi@Sndare ailéno Sind evib @ diilgr afﬂimtyw ﬂmrrd VL
sequences of the 3018F Q nocl nal. ani. j
sequences 15 erfcB#h “Fﬁeéﬁwsog mgﬁcgssm%‘ efbﬂﬁ%g?g%‘%ﬁ%&) %El are
shown in SE& I Dohmw?%wm?h1snmme@tedbete§erenwﬂseq1tE@hces encodi ng the
VL sequences of 3CI0, 64¢rand . (RL.a%6 d&hﬁwrms@@a\i/ biPs NORmin?B130,

Vr

respectlvel y. Once DNA nts enco segnment s are
obt ai ned, thessediﬁ%pfm@gimqtnsle@‘éﬁd figen afthiee ]P?é?f vrdleilpfirbindiag darinefandar d

reconbi nant DNAgt%Qg{l]Ec%GJMr&Hﬁ% Tﬁ19aor€dilaﬁﬂéb&:nh§éd§@£§é@ﬂf&1d toh@evari abl e
regi on genes to

I engt h anti body chain gg_nes,h L%{ﬁ: &f rag ment
genes, or to scEpstyEitest coppinaEdPhmIdIrEeS GAE Vhig ° "E\}g &ncodi ng
DNA fragment; i S @Rekate el mblet@dar 6 s&lﬂ@&diﬁi’ng Pidge Gispgnehtoleayaidng
anot her protein, such as an ﬁ&é onstant, 1 N .or % 6'6?) e
linker. The terfholbPigiering) 138 ’ RL ﬁo‘?féaﬂﬁ E%’gj |h§mg§% ie%%
that the two DN&)fihagimpRr} Shar @udbre Jami lnednoéeudhr Wd@m (6tkPe) cfdiffldaci d
sequences enc Odn%&ectel}/es }nlall‘caes tl{er%rg?ujtarl])lel for a mgé%hew of applications, for instance, as

detection reagents and inhibitors of receptor interactions. Further details on

30 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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The isol ated DNA encoding the Vry region can be converted to a full-
| engt h heavy chain gene by operatively linking the Vs-encoding DNA to
a DNA nol ecul e encodi ng heavy chain constant regions (CH, Cl12 and
CH3). The sequences of hunman heavy chai n constant region genes are

known in thewaydoslos®s €. 9., 30 Kabat '242) and DNA fr agiesiesorsizs
enconpassi ng these regi ons can be obtained by standard PCR

anplification. av hai n ns : i I 10G2,
| gG3, |gGa, '&amrcli éél\/f non—zﬁnn leﬁl:gnd’e?gk Ehtﬁl%&g@%u%{ohgtaﬂglg ?er abl y
is an 1gGlL or Ilgﬁmemomspahmrommglamblqﬁmus binftabmelecupr it uHEa Y oetish n
gene, the Vs-encodi 'inrﬁ? B?ﬁktraﬁ&ﬂlaﬁ? ﬁﬁﬁ'r Vrﬁécﬁﬁlal‘ brﬂht%«guﬁe @eaftrddheating

n e

nol ecul e encoding 0O eavy’ c const ant a?l on.
The i sol at ed DN&u@welomtm(@PP@ﬁt}‘é thy} stack &agpthH t‘b@ﬁn @@ng@@ﬁ{fp@? O e

ful'l-length % 1a itﬂ?'vzﬂiagggﬁl rﬁé”tﬁla\“ﬁl‘éet—lﬁﬁdu@ SE@?QeA I FRkYd o8 g l’ﬁo@ﬁﬁ@) by
operatively

VL- encodi ng
encodi ng the Ii cgmbmethraﬁl Kbrass of BﬂlﬂfpePt&é’@‘f Wi h‘@_y gﬁségegéjaﬁl% é%es?lﬁ%%esn uman
l'i ght c hai N congk gélenérREd. OMhisHERESy iAdlRleKMOVAsdnEus dstgnaulf kelﬁ@mat@leg :

Kabat '242) and DNA fragnent.s enc hese. . re |
obt ai ned by stdﬁﬁéﬁsalsﬁé%‘ga‘i‘?ﬁ? ¢ gu ﬁ‘ier?‘.)gﬁﬁesl gd FRFRIoL %@oﬁﬁ nts, t he
| i ght chain congsh@nmt region can be a kappa or | anbda constant region.

10To create a scFv gene, %ﬁ% e
operatively'finked to ar‘Pd‘%l#e Scfmbe er P/etdelﬁ%% g%lggpar g’lrs%lglgameﬁé?rh
e.g., encoding fitiés aadmmemamtble mesqstéﬂtmoteﬁmwnsﬂﬁ)@ spesificrighaffnithe VH
and VL sequenc 0 (ﬁhgnginﬁneéa tdis,
protein, with t Aﬁ%ﬁ 3%&%§%§ﬁ§g§fgﬂ(§g pdt%t %guf | exi bl e %il nker
(see e.g., Bir deyekinas, kms%sl)rsml@maéeszwmzt@d IH%‘MW&OE%‘H hayebgen 15
(1988) Proc. NatliAcaghn f}%@llne ha45A &5itRS FQhEBRE: didibEas ety pieimadr
(1990) Nat ur e 348:552-55 Production of Monocl onal Anti bodi es of

t hi s Di scl odéir era8bnocl onal anti bodi es (mAbs) of the present

di scl osure can be 20 pr qnimlaﬂlsthyelaeeﬂasreaeltawmefram@hmpqwms ingludingdi ng

th t Il hybri h 1
(1578) Nt ur 6 28 Kagutidi i GR ASCHRAE By SUNED, AfhaMhi by
procedures are (IHe}, elnp q:j:hcatxnnspatfﬁmmmhﬁcabomﬂ?\qumf@f%@ﬁéﬁ’ﬁm@@no"
erployed e. 0. iy Bl Ol 0GRS0 ANSLARBILASOE: LimAOR 68

The preferred aft i 1ere arin domas is the nurine 25
system Hybradossd quco“memqhmnnw #n h@nﬁbﬁ@éew@arabléww hlood Ltighikeh e d

procedure. | mupigaint QrE&l Rl ﬁPB'vﬁlo%Ehgnas%Bnm&u@ﬁnJ @pmhal@sl atdioshadf
i mmuni zed spl enocytes for fusion are kn

partners (e.g., infaimptoa reppiding MHREdNsaey OtB?ﬁERPﬁ?PWEOgEF 8%%%5?“3% mg“rlsé al so
known. Chi meri cogya/onspueinaanio antodse ot f ahich h‘reumre@rem bydieehassur e can
be 30 prepared based on the sequence of.. a;.non-

anti body prepared as des%?ti‘cﬁlérﬁ B EeT AR ES ° ?’lqg}n%{e;gém@lm s

l'i ght chain dsnmroegk oladihg secifiery 1b®mdaifmmlamca‘1mamfmbf Oﬁmmmhf
hybridoma of interest and engine t al B Sicdus il »
hunan) i mmunog! B‘Iﬁﬁﬁ pﬁOt%IéSqu%n%élg u%{éfgld agl%ngg‘glg oﬂ?esgﬁgecul ar bi ol ogy

t echni ques. For bedyehgls eLlpoocalu@srT@meefolaeC‘dhpwﬁméf@m ofidengijons iy he

variabl e regio N3ss5@ed with the physiological transport and storage of chemically sensitive or

insoluble compounds. Lipocalins have a robust intrinsic structure comprising a highly

20 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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be |linked to human constant regions (see e.g., US 4,816,567 to

Cabilly et at). To create a humani zed anti body, nurine CDR regions

can be inserted into a human franework (see e.g., US 5,225,539 to

Wnter, and US 5,530, 101; 5, 585,089; 5,693,762 and 6,180, 370 to Queen
t he anti bodi es are human nonocl on tj bodi es.

et at). 5Pre I a
They can be 8‘%3@“’%(%%? using transgenic or transchr orm]sfgwsé%%’?ézs

carrying parts of the human i mmune systemrather. than the Jmuse

system These transgeni é”&]ﬁélletof’%ﬁﬁ&?ﬁ?tﬁrﬁﬁg}ﬂ’ﬁfl?fw]ﬁéOOPSrﬁ’:‘PRPE& Phose of
the HUMADb MbusefggadlsHiMahusak [s)relﬁl)i@@ﬁt ofﬁrﬁx&@@@bbﬁlﬂb yipooamd diffee
collectively referred to herein as " P%a g}ﬁm ce." i.0Th e lll AD. e
Mouse(r) type SPRSfSHSE TOMEE tifodigy inyermp RiSIZF: belia FUPRSed Al ApRgle polypep

i mrunogl obul i n (g&ner 1B0NBE Asiho AdiBfwitddomieginalydapaniged sihglran heavy (.1
and y) and K ht gﬂ%* Ar?mmnogl obul i n sequences, together wth

t ar get ed rrutsatlugﬁ’ém"t M52 vate the endogenous p. and |c chain

| oci (see e.g., Lonber g Lgfocains ¢ai 99d)netland ther IBGS CedEH) o B56cEED).
Accordi ngly, t he gM or
lc, and in res °5dr?g%e° 48~ m‘lrgalﬁgsz H%%%ggfsﬁéaﬁglﬁ%%%ce n%%n%%‘f%%g\{/y and
light chain tr egamﬂe@d Anidelingdisnidyaliewssht seleptiongndsrereinheiLIdngut at i on
to generate hi g ahl kol ﬁwﬁ@&pﬂegmnma&eﬂlm@gol d}!r&élﬁ'f(ﬁ&rﬁnblonberg

et at (1994), supra; reviewed Lonberg (19

Exper i ment alio Prraglysisde prokayyotie gF wbarx‘alfsmeﬁbéﬁu@e%e Wgﬂ%ﬁa‘w@ $895)
Intern. Rev. | mAR#Bfins cahBe d@@lb ﬂlaﬁﬂgsﬂﬁ&ﬁdfdﬂglr@ﬂﬁf ahpﬁlihﬁhgn’éeiﬁgﬁﬁn 20
Ann. N. Y. Acad. SCI 764 5 cp tion an &aeme% t he HuMAb
Mouse(r) type dfd hqm@ggafgﬁaestnp, ’6‘Pﬂf'rcr Frreat oRg  ¢av i ed by such
mce, is further descri bﬁdcdhﬂs chaylbotie feshnaaéd o B0 Rygethpyirattios (Rop@lns).
Research 20: 6287-6295 n 199 r 5:
647-656: Tuai | |%R“%’?‘“5‘%“%(g?‘§ ?%‘g é% R %gs‘%&@ﬁm‘%%g&y
90: 3720- 37245 Ghaéin emnmamgaw@ar)ufmnng Bo@emewhxbsetmmatprgzmemf@fé andet at
(1993) 25 EMBO mhiggrunol .

152: 2912- 2920; ”‘%%eﬁa‘%%;sO%Q(“"“Eg@’?l"h%% 3?%%?%8&%§9@n%3u3n0| ogy 6:
579-591; and Fi shwild etMefvlaiogdeyltinieiaees Bossecsbimrle s ~ 845- 851,

the contents of,.alhia@f adml'ta%gbu@fnedﬁ@%éﬁ&)éwﬁ RAAVol Ve Giathd tyanl afbﬁ‘@remm’sﬁhed by
reference in thel r entirety. See fur 5, 545, 5, 569, 825;

5. 625, 126: 5, 638ctorpBloragverdy: %mlt“’%‘e%;‘f‘g?é?mgs BiEh a "8““’%5 Y9 318:
5,874,299; and sﬁlfﬁaﬂg&erﬂﬁﬁn taddeting @1l kfibemeleqbed inkiygase S dBingkgo88i¢ t o

o8] 24884 and WS ) F5UES LRI LR PEARE P L AT e AT 4054 10

Korman et at Trasisgdhng amd ougeingaf cellismipchieraptord. Burthdianord, high bginsicgenes
al so can be usega’bll%pc%lbugéah}lﬁg& QI%&(QHIQ&QHIE%)GQCQ%ZG:%??’ by .
Br uggemann. carrying a human | anbda |ight chain
transgene can be cr ossbrﬁs!dltmmﬂtlhlffamﬁm§%a@m€¢’y’il??@nsacaﬂb‘ﬁﬁhn%é y chain
transgene (6;9.;,5597dnd v@@%/%tvs %ﬁﬂok%h@ﬁé@h&a{ynb{doﬂﬁra&dlwmnkaﬂpa

| i ght chain transgene (e.q. Co5) to create a nouse carrying both
human heavy andb¢if gHetehai n transgenes (see e.g., Exanple 1). 5In
anot her enbodi ment, humeyiass h@&@kl@ﬁty@éofbfﬁlb%dﬂmﬁﬁdlﬂﬁbﬂnelogﬁneﬁlﬂnthe

generated using a nouse_that, carrlg human | un 5‘? E uences
on transgenes aWACKOAMHE MEBRIGCGHIL, ALRER VN (LT § an heavy

chai n transgeneexaadil@arzesaBor domgm bcih&ltie e&mmsfﬁmgemmsprﬁm S nouse
is referred to herein as, bei.n t he K r. e and
i s descri bed®i nSOEHE™ tﬁlo\?@“grf% ngfn% gﬁ;ﬁ; ff I;r§p%n{%ﬁgf m{‘%/go
further, alter maﬁltlpﬂenﬂe;ammmdmgainmmd hasy%@wne«gpaéﬁsmdﬁg atrfrAtelts in

I nununogl obul i nxtrr%er\]fgé a é.nni i ary %eluﬁg g? 1%1%1:&“8‘\ c&%nﬂ%ﬁh‘fls&@eﬁt@péﬁ%é 0 a

rai se anti-nmeso n di scl osure.” For exa
al ternative tr amsgieni @hsypstesin gdyfngaepseigclude simple and efficient production o mulfi-

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

n
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to as the Xenonmpbuse (Abgenix, Inc.) can be used; such mce are
described in, for exanple, US 5,939,598, 6,075, 181; 6,114, 598;
6, 150, 584 and 6, 162,963 to 15Kucherl apati et at Moreover, alternative
transchromosoni ¢ ani mal systens expressing human i munogl obul i n genes

are avail abl gyd Redi@sArt and can be used to generate %trlusﬂgﬁs’?o%ﬁhm in
anti bodi es of this disclosure. For exanple, mce carrying

[]:.Jarrﬁg h Pgﬁ.\égoﬁga{g g‘a%ﬁ%sg? é‘?\?[rg%g?égg& naanrf.c%‘io arQHiHl%@S ﬂa%%géerd gﬁe}ahéa a%anfl_lst m .

are described ivaidpoftzgita Adtlitiatal (nm@ﬂbon F&g@ﬂdmg Mamersqen be Bund iygA

97: 722-7217. FU%B@M&E&@ 28B4 5t gzsll‘r'ﬂ‘%@od“tﬁ%@él 06k/h0ogdhk, chai n
ave been disclése

t ranschr onosones 823 Kur oi wa et at (2002)
Nat ure Bi ot echrﬁﬂDﬂ@%ZIN‘lSwS/QQGﬁ%ﬂnao 82902 LOBAHI 373, 203 Hénocl onal

anti bodi es of p@o%%‘ APHRiG AN h&leBPinRBp RN ENF T bkee iMBdinGiRBAgE

di spl ay net hods or screenin i brari'es of human inmmuno Jﬁb“' in

genes. See for exanpl e: Wsa® ?QBrCA’EPQher antiperly mimgtic tgghnolagyshet cande ugeg
Ladner et at; USugchrdi B @ssht ﬁwé&'@m msabm@ammaepmatns ofIS5 6 108

and 6,172, 197 to McCafferty et at; 404;
6, 544, 731: 6, 552515%%“6%655‘8’%"1’9@%“ Al s %‘;dﬁ‘%’ ?%@%‘?E‘“P%%é et at
30Human nonocl afyalopiabicl coRake§piadl prdis ‘helves This sapaeeratvealts o atpeotpn @gar ed

SCI D tituted
auch t hat _a el s R EERER LS M i8¢ Balpa e AR past T Tl e
i muni zat i on. S’M@:IMgUms::eorar@stdmmpmbgds 4nf h¢d® aﬁd HE @ 1@%@9}%’ BTees, 767
to Wlson et at itopes %Qc%g!e%ﬁ'%&%g%étk}é@?&&%%c presentatmn ard N anot her

enbodi nent , hur&h Mesot I n ant ies are prepared using a
conbi nati on of Hydwahvbng Afifors of hiesd Ppsieres asl wPHapwe @&ﬁfg?tqfa@gmg%“%

described in USi8 toégtﬂzrllgég aﬂ%xﬂd@@@c@ﬁse@ﬁarg’&ldecrgﬂééEllﬁlﬁlﬁﬁdgﬁﬂlﬁﬁl ly, the
nmet hod first involves raising an anti-nmeso in a %bo%p %?onse in

a human |g rbuse (such d&V¢ uggpre phyersb % SRR Wouse 0
strains) by i Myphdik REmitHie: FEES midi-Vhldaae malti-gpesi feipsdrtehsil bihalf-life
antigens, followed by isolatin l.ei c. acids en nti body
chai ns from | ynpiatTEse ‘feéarg?tﬂtgﬂl(g %&g%%%ﬁb 1R {r:tgdutt:llg%fp ﬁ%mﬁ

nucl ei ¢ aci ds iRirthermott] ¥rbaydivsaed omufactngd jn lp’)helgﬁ)hlgbdleblﬁmfﬂ brsayge of
l'ibrary of display, pac HYehVBOREE +&0AREd Ses a
nucl eic acid entéo%?)ﬁmp iﬁ}%ﬁ' gt I]Héhtsmbeﬁng#a r%i%anggwgach 10 anti bod
chain is displ a@oemﬂmdmhlgheomﬁ@plmy \fﬁsﬁewgeareﬂﬁréptrqnﬁbéw siable And

screened with @(?fgﬁ&%hélphfg T fdioRal Er@oﬂrﬁﬁin@&@rdlﬂgw dalodiEs BREY: Sounld EhtUS
specifically bind to mesothelin. Nucleic acid inserts of the selected

library menber s200H8H 1812 whish isdewby BrPeyf Py Aeansy® S8 r d met hods

to determne the |ight aflﬁahcﬁ@\db’scﬁ;h@hsfbf‘dﬁtfﬂod)bfr@n&ﬁtqm&ﬂﬂﬁ&cmf:hrioh)gms
sel ected nesot helin bi nders i

var i re .con ed 15
to frill-IengthSaptrHsg todjﬁé?‘ﬂ%ﬁﬁﬁ}s“éet g‘nvﬂﬂ?tﬁ Eﬂdg al?{ra?gmf) E’%R?A“" $8tld
techni ques, 28U C&lteaﬁnfelp@rypespgd@faasédtechndoglabdueh asdigiim of Gompplsmamarity
expression vector that carries t
constant regi ong %Wgtr%cfm%om fr%rq]“ ’iqga%}é%gf;%%??d\?eogg 2 (i%?%e to the
CH regi on and t {200N]asweljromcies agpéasa@ fectablpgies, pach ds hoRNAar'@rey egi on.

20 | muni 2at | oy GloolbhIBfsd Bedhi @ 5,750,157 5,864 (ANSANHTYGh SeaTE QS ABE

used to generaté n ant | bodi es of tRis disclosure, such
be i muni zed wi 6.B7GA7ALGG1Bi5 6 4. & ﬁ:@ﬂeﬁ“pﬂﬂééé?%\@%ﬁf pvhigh ﬁ"@@%‘FWeI | n

anti gen and/gr r@&Q&Qemfefsﬁ&o&dﬂﬁlHemsean%@b&uex@&im&nmm%mmg a
mesothelin protein, or a mesothelin fusion protein, as described by

Lonberg, N. et alL 25(1994) Nature 368(6474): 856- 859 Fishwild, D. et
al (1996) Nat ur gnEica} p&RRal Pidberties

Antibodies of this disclosure can be characterized by their various

physical properties, to detect and/or differentiate different classes thereof.
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845-851; and WD 98/ 24884 and WD 01/ 14424. Preferably, the mce are
6-16 weeks of age upon the first infusion. For exanple, a purified or
reconbi nant preparation (5- 50 jig) of nesothelin antigen is used to
i mmuni ze the human I g mce intraperitoneally and/ or subcutaneously.

Most pref er aRloyzgehei8s7 MMUNOgen used to raise the anti P&‘Hﬁs‘%&;s@ﬂu@f
this disclosure I's a nesothelin fusion protein conprising t

extracel l ul ar domai n of ,a r,ot.ej dr§n% N-ter m nus
to a non-nesothelin pol S}Btl% fc(sjoiqﬁe 1eseﬁdlsclgfu¥%1¥ag% Iﬁ%{ n Ble -re-  Exanpl e

1). gBebylatiackitprio cldduﬂlebght or lgevyehan ‘earlfaldb t@gwh umh rm noc | onal

ant i bodi es t hat

Cunul ati ve expér);gé)sﬁﬂna1 %%E%%g';’%ﬁ%@?q%%ﬁ g%ggl% 8%%? var| ous
anti gens has shbiewrtionofithe PKaﬁ@g@ﬁlb@dYrﬁ-l%@ amfeftqﬂégqﬂl@m&lg%%@ leigde
respond wher, | reistvbﬁmnxRbmmem%wdza@manam%moﬁai)e)zmmﬁoh anti gen

in conplete Freund uvant, every other

i muni zati ons (_&%5‘188 9%:; ‘Itvélil%{‘{ 5”64‘(1%‘53) We&y#éﬁ LER 0% Sﬁ’ﬁ%@ﬁ%?@yéo'
Fretuid s adj uvgey 1M3R1y@mp§reméaszr(m%warﬁreemms Manga ezaRI(BJIOO) Mol
5adj uvant) are al so “effectiv whol e cel

absence of adj d¢&Hto! é?c@97f78%d}1¥°8gyﬂ?é‘°‘h{wjhf?@%ﬂ%cgmt OtI#ﬁ%nta] Hfuine

response can ben msme@dn@veﬁ soia énstanaes, $6s phfetrdigo havaumanziatésothelin

t | th pl t b t h
Dl asna can o SETREREE B B aA" A e Gy ARER sl B 00
anti- mesot hel |enhdnhmcmtgnnnl@gie@matl domotcrantaip theiglyeesyfaten ihai€inghs. M ce
can be boosted [fgfd 3&% (ﬂlvoqlﬂgi‘ﬁ%o% %&&e?ﬁﬁﬂl&ﬁ@?géo%lat%%e 3 days

before sacrifice an een is expected that 2-3
fusi ons for each immuni zat Preﬁqrfﬁfﬁaﬁ}ilbb@mﬂ'ééﬂwﬁb‘ﬂéﬁ\‘A@éﬁpfesegri’éfd?ﬂ““rﬁoce

are typically 'nm@éﬂfaﬁﬁeag)afagfne %aﬁaqsamtésgqﬁe debsildaddnysf R@irheikdGR; cadue otiCo12
strains are used addi t'i on, HCo7 and HCo12 tran[is]%ene can be

bred toget h&x iMEerR- @;Feﬁbflnéesﬁﬂ‘iﬁﬁlhﬂ‘éw FEEtonat I TOPRRER £t avy
chai n transgenggrolifcet Heak inkdQM polypeptidk tiainual tacahies by stabilily (iSoapalit y, t he
KM Mouse strain aﬁ@ H lé))e used. Ceneration of Hybridomas Produci ng Human
Monocl onal Ant i¥64F&S" of the Invention To generate hybri domas

produci ng hunman nonocl ofkath aatitddp edl] lese Dini@@ isotearicdiot (phs whieh

spl enocyt es and/ OralllPa)f‘ﬂBQn ?1 nﬂge!ﬂeﬁ!raeﬂg dlmjﬂ'le%?ﬂ)r%l%él Qﬁt%odysm at ed

and fused to ar‘?en""r opri a rtalize ine, such as a nouse
myel ona cel ko | |tnecallsrfaés welsmmemﬂgaqum Yornsshe! &r g [eSdmaiibofipp ey

production of anfi.gen: tﬁep[ﬁ-?faflée(bf@rﬁt wpé?gfs%ﬁeculﬁ%ﬂﬁxaﬁm&s with A9l RuseR! |
suspensi ons of splenic I'ynphocytes frominmmunize t}nrgzce are used to

one-si xth the ﬁmwai@gmmvmwees@lwsﬁg%@%wﬁ 51430 E@H9% oma
cell's (ATCC, Cﬂhuﬂ-@&@ﬂref@ﬂrédho m%fﬁﬁ—méb&@ﬁ@ﬂﬁﬂoﬂﬁﬂh& contiles =51 ﬁlghﬁhﬂel |

suspensi on of I eni c | ocy rom.i sed by

el ect r of usi on, |1P1 e&"‘é’gﬂ&‘?ﬂﬁl ISFE‘S Faé‘rbﬁé‘:hé%th?r%é 8?%&?%&“?{’0]% RS whf 3

el ect ropor abor f QyhORiihe @anBe biedya@sati gcha d @rfaee rBidues. e, Maryl and) .

Cells are platelg at1 app e - rg'e J R eJe l.crLatl ter
Wéio i}bﬁgﬁc%ﬁﬁ(vuﬁh ve a C aractern t1 t g e ﬁE eC\(n d

plate, followed by a t Fon IR sel I um so

cont ai ni ng 20%kﬁgtahelﬁigjmpemmmdlc&&@@e&ﬁﬂwmkbﬁt@hllutvtm@@(K@@Pﬁnufﬁh%
origen (IGEN), 1BY36 Y t%,e é HEPES,

0. 055 mM 2- rrercapt OADP%g Cﬁ%lﬂmﬁn{}%ﬁﬁ C|}ér6 ﬂ C é]ﬂyh
streptonyci n, a@efwgwﬂrmat@e'rwa&ﬂv@rmpealﬁme q.fX“M‘lmfelélﬂg)rP& gr@taﬁéthﬂﬂ@f’ °Cs added

24 hours af ter aﬁr%alglyﬁlleﬁg})than%%b@rev%&r@fﬂeﬁ%@lg)’eafemmbs TheRbilisg are
cultured in nmediumi1h which replaced wt i.vi dual

vel |'s are then roiebanantitegy fanbsmesyred pinsifreamial SFaonias cqlcﬁmegﬁgzhl"’@@
anti bodi es. Oncg ¥t %Wﬁeshmbpsmn@mgm%mm@ggrfﬁmummzwmmsz) or

observed, usually after 10-14 da ti bod C ng hybri domas
are repl at ed, s%’i"%‘érrpéﬂ“"éﬁ‘h@ﬁma&ﬁé? (?00&"{ E ”"6’6??)/ c(/@ #‘glty ‘human | gG

t he nopnocl onal anti bodi es are subcl oned at
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5l east twice by imting dilution. The stable subclones are then
cultured in vitro to generate snmall anmounts of antibody in tissue
culture nedium for characterization. To purify human
nonocl onal anti bodi es, selected hybridomas are grown in two-liter

spi nner - f | askeo foomossvenocl onal anti body purification. Sepesnedasits can
be filtered and concentrated before affinity chromatography with

protein A 10 sephar 0se i PhRRIREIbod RlofaHiBIRS arshhidhidt (b AR ek @6
fractions are checked by gel electrophoresis and HPLC to, ensure.

purity. The bufmelysBraadeden of an ankibody ek MeasueopRas capigyielfgtrophoresis
concentration i @eflgldenAlmeds bi-QREB A usd MGheTE 1995) @l Coek 61:p2ent  of
1.43. The m)no onal anti bodies are aliquoted and stored at -80 C. 15
Generation of Tt%nsfectomas Produci ng Monocl onal Anti bodi es of the

| nvention 5 Antri mﬁheeﬁreielfredtdmbsdlﬁlm;ﬂnﬁwreeamba@tedmt Inee

produced in a host cell transfect usin ar exa

conbi nati on of ‘P’é‘%airfﬁgﬁﬁ?ﬂonﬁﬁﬁf%t ‘é\@ﬁﬁ? Eegcsl%atlf']dt gehe” ?}%ﬁﬁ% %}:etd ion e

net hods as is weidpondenniMr altered drenfavdrablephgrmacdinetic woperties. G(ne8BE)

ant i body f 1 agreititodnar s AR b RaRREREY: &y BREPAT0SRor 18,

| i ght and heavyevemmpmrefeaab@ 16t cailaye dvepynose pieferably | 096 Peletsiang evER @Pl@gy
techni ques (1€ feEQﬁs%fH?lekJ 'A?g@ﬁehéﬁ@n%b@%u&h@?bé@&aﬁ&!hﬁﬂue@ 1ﬁl¥lklﬁﬂgd0”a

that expresses nterest) and the DNAs can be jnserted
into expressi onsiggeselpyian C§l§§‘ﬁ @E’F&lthlghrf@rf@@?é‘ée lighid cypantagpRIZ (P HPrREd t o
transcri ptional h@pga&ggg ansl ational control sequences. In this
context, the term"operatively linked" is intended to nean that an
ant i body gene is ligated into a vector such that transcriptional and
transl ational ceBthédlof ERtHeefnRestivadiddi N t he vector serve their

i ntended function of reg tin r i ®n of
the anti bodﬂ gene. The "gsp&iscusg 1 OVE%' %{: ]ggﬁ’éﬁé&n%%l%@g?%%&c d}&ni
sequences are cédSknequenchecag bm;ati folsteate BOW witk: meSDﬂiehn@;@BbOéS‘@me%%

cel | used. The g optﬂgyonLt!arﬁ%mﬁ&%ﬁc@@fh@reﬁanq‘h&hfﬁ aﬂrﬂﬁérlﬁé}g& of‘@ﬁvy chain

gene are inserted into separate vectors or, nmofe typically, both
genes are i nser fiedpsimmtthe $m@ur§]afﬂaé“f%$@5 p&aeoRtiwseqlesiin antibedyatg oy

genes are insergged,izpy Omtlmed @%ﬁﬁt@&ﬁic&l‘hl]}/%Iétélrma@)/neﬁt@[iﬁjﬁﬁldoﬂﬁttmds
(e.g., ligation of conp errentar restr i Cﬁ on the antibody
gene fr agmer? aﬁH‘“\f’éE"ﬁ%P“e fB‘i‘CtlB‘P f’peétﬁﬂ if‘o'ﬂg? lsrﬁi&f‘ﬂf’%lé‘? P1¢f on

sit _eg g_r ep (r]I es elil_h(l))mgd %Eemiui rg&abthamd meaamypie; load ot nw?scm kegionegfikomngn ?;tla t he
anti bodi es descri erein are cre 9@}‘}1 ody
genes of any an’E“FSSg’ﬁV’ Fin%'g e By foﬁss%“rero ? %gomb&jnegg‘;@qgéagsm on
vectors al r eadykenaddinagork egioys fmkikar othezr@mmﬂrea&mddltwlghlrecelh@n@ﬂ}’-
constant regiong E%I'E',J.lfgﬁl- %L{h@lgl zfnﬁ&td%ép?f tﬁlyﬁﬁd&é{@ astdﬂ@uséé'd aBRAMBAE: | S 5

operatively | i nk&d segment he vector _and the VL
segment is cper apesedmpdifipatirasdnduse thees deerisekimwpraiorsiertionh EhaAEtgr .

Addi tional Iy or maée&aﬁ&d}%'exghaénngtrﬁ&hcrdeé:&maf RaRbf @Y PT; 88RO sdRekey can
encode a signal peptide that facilitates secrﬁél on of the antl body

chain from a hogtovides hereinrpreong it msb e Ratraimh e TOATS BeergnEsdi nt o
the vector suchafddady, & RGotdcgRaky Beptdlig@rebse (ilen kggkst ad-afpfasii) ah anttbbéy

amino 10 term nye,of 1 e, ot hog. SR ENE: oI5 PhATRLr BERL LS oan

30 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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signal peptide or a heterol ogous signal peptide (i.e., a signal

pepti de from a noni munogl obul i n protein). In addition to
the anti body chai n genes, the reconbi nant expression vectors of this
di scl osure carry regulatory sequences that control the expression of

the 15 anti bg&yo&q (r}gen_es in a host cell. The term/ Ef' 55‘?{‘{%5%
e

sequence" is it to include pronDters enhancers

expr essi on control el enments (e.qg. egfalpdcg ﬁtﬁ an 1S| naI sé)ﬁ t hat
control the transcripti @GNy dhaohes PRt fals ??SB &' ERAT n genes.
Such regul at OrMne‘ﬂ%ﬂ%@fe@&m@@@mdﬁﬁ@bﬂhaﬁdnuﬁoﬁyccm@alsipge in Goeddel
(CGene Expression Technol z 5 emc
Press, San Di ego, 20CA ég‘éﬁv)‘ mg f %‘f"ﬁ’b?)% guﬁrﬁcgc Eré‘fr‘%ggge%?h

skilled in the art iehﬁncdd@lﬁcteﬂeﬁangfhe gfoup esigip pEIEN Hi-hNOedtbit CDR2

including the selection of, re or such
factors as the choi & Gf° Ste]ﬁcwﬁ%sn? é%{)llffo%lgféﬁ? ?%%@¥§r§g%n%ﬁgp?evel
of expression of prODBB mqukess selsated fors the Rrogp eqnsieting LB B HP§ "Sequences
for mamalian host gal| gﬁéWL%ﬁ)b%e%&ﬁée‘égﬁpﬁﬁrfgﬁlC}ﬁil%g?%@ﬁo% stifradd b ect

hi gh | evel s of protein expréssion I"i an _ce

as
t hose derived from @ygwﬁm@aiﬂﬁ\ﬁept@q EMYPs: 18] ZriadPRA SF%“C&GEI?%Q

adenovi ns, (e.g., the RACOMYLYST SE) 0¥ NDAN S 1P8dBATDK AR saélﬂbd

pol yonma. AIternatlver, nonvi r al re ences may be used,
such as the'ubi qui t FpR FiedryP eqmsighings! g#@h?ﬁ%ﬁrlggrgt er. Still further,

regul atory el ements conppsa@riafat kequsmeso a‘crd@mdﬂef;vfthmdmtvl,&mhodses
such as the SRa pronoter s 30 cont al fromthe
o sy ot r T O P PR Ty AR Pl
eukem a virus type et a i 0
$466472). - In addition tgexrss@g%abaﬂg%dm@& &@E‘ﬁ‘c@a@ﬁﬂm&ﬁgm atory
sequences, the reconblné t ssi on vectors hi s di scl osure nmay
carry addit ional sequené@@dar@mehcwbw&&u@ﬁ@we%%&i’e?Sé‘bﬁlpéqi’%fean
replication of dhe.Rokak: kitolBStaesk! S (e 0., origins of

n

replication) and sel ectabl e nmarker genes. The sel ect abé é’rar ker gene
facilitates 5sel ection dhcHg@embediments, pUEHGHS FEbeiHRiuret PBIOTILY heen

i ntroduced (Seesele&xvgly,alok@alﬂnr%%of?é@ml Hm@ﬁéhrﬁﬁxﬁb@ﬁdocﬁngkz&e%hd @kl by
Axel et al.). For exa ct abl

confers re SI st d‘ﬁ%lglng nglf &(bzgm-lgqﬁ%tﬁeha %gs caﬂ e screene% for m mg a&%q.?
met hot r exat @  odfdd@r filks funetidnhi prdpémesmmedanbdd daexvmc Mmtatlhaismbrb@h have been

i ntroduced. Prefer el ect.abl e [

di hydr of ol at e r%‘&cﬁ% é“ exmepgwﬁz @9;22@%'}:”5‘9 %gﬁ%&ﬂﬁ ot el I s
with nmethotrex actr@ltus@dné(strﬁanm/gampﬂomf m@fainqn@)Pﬁ?naéﬁfdfatlwnlﬁ%n@@fﬁéntbeft'ﬁr 0418
sel ection). i \/ggtl?n ass 5r a%8 Elﬁ§§h Bfaredf Al@nahbe@!ﬁt’N@GﬁOﬁ@’% 1Ghai ns,

t he expression Yencoding them are transfected | nt o host
cell. The vari ougl ﬁ@?ﬂb@S@Ptthﬁéf‘ES@}gﬁ?mP‘Faéﬁéﬁi spgenigRmethpds t ?ﬂt‘érﬁ?fed to
enconpass a i dg. VahiRicH pRieti€&Takibe@ss. commonl y used 15 for the

i ntroduction of" éxogenous into a prokaryotic or eukaryotic host
cell, e.g., electroporation, calcium phosphate precipitation,

DEAE- dext r an t r gnsdiesdiil Mal-ans Enb&lidol Acgibodidsohheifpheritibn i s t heoretical ly

possi ble to express the anti bodi f . this d| r
prokaryotic or eukaryotl‘goﬁﬁg?sl’?fg?ft IS digdlospte S|a(1)nr§?o cglﬁta?qgg{gleglg&l n

eukaryotic cel | siat edtvde 0 sitibpdiesfod rhadaligelosmeniiieinagiciharids e bé Breseptgn t he

most pref erred bgg Sl 1rEah<:ee}i l)%gte%r'%afn%ftgll}l’ ﬁu%ﬂdcyor smantFQil?FfiyéY&ﬁxi g cells

to assenbl e *And™ € a proper I muno caIIy active
ant i body. nucleic aciRriefistated dorrfmmﬁﬂtd sabstiatially powsl’ Wéenﬂ@l‘lﬁ@@p‘@é 8 ng

t he reconbi nant [ YRR MESRidE BBt er
Ovary (CHO cell stﬁé}flélﬁlcaﬁkogﬁpoggn%#bﬁemﬁ %&H digtgéérl béd in Urll aub and

Chasin, (1980) Pwws, bmamdardAMqueg@pclqg@;g alkalme/SDS treatment, CsCl banding,
column chromatography, agarose gel electrophoresis and others well known in the art.
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2577:4216-4220, used with a DHFR sel ectable marker, e.g., as
described in R J. Kaufman and P. A Sharp (1982) 1 ML Biol.
159: 601-621), NSO nyeloma cells, COS cells and SP2 cells. In
particular, for use with NSO nyel oma cells, another preferred

expressi on sysd KWdspst he GS gene expressi on system di $etas8shohdl2 VO
87/ 04462 (to Wlson), WO 89/01036 (to Bebbi ngt on) and EP 338,841 (to

30 Bebbi ngton) . Wien [ eSor NaNlsKRLEAS A KSPH S BRA G et | Dody

genes are intr e antli Odl es are
produced by cul Itublishing anm‘é’llbbdsterscleicbé\la%‘forh @euqlwc@rofthlwc@w #48i ent

to al low for exprgss), Qe Qhyl BE@Rbidiofor by hSots Gl dofuchbos. T ©

preferably, he anti y “int he culture nmediumin
whi ch the host et cmbedimentike nuﬁlﬁ*@ﬁ%@)ﬁlaéPNédﬁOI?féler ecovered fromthe

cul ture nedi um using st angdRi:dcRE Sladl &scﬂﬂdﬁkfchﬂﬁbb@iﬂemtnggﬁ&iard
Characterization of Antibody Binding to Ant| gm@”t' bodi es of the

i nvention can beolequls BiglogieChyidHsi ﬁ@f aPBb"Hl?FrEEﬁ’ i BRI (-8 or

ex arrpl e, st andaﬂy@n@ﬂa%‘ep&d&ﬁﬁﬂ tYansg&hle frﬁﬂelcﬁxeﬁngﬂualhﬁﬁnrﬁfnegl(ﬂmhh echesmst h
purified and/ or 'reconbi nant %ﬂg}?t el t&inJorth B@Ke 1)
at 1. ug/nl in emgbediypher Rlow bTigngSee& A % er?g' IRV REN R

PBS. Dilutions lﬁide%ﬂltﬂelh?ﬂyloﬁﬁc@ ‘be obthih¢d Hyarasdand Pq:R asplificdtion o cDNA

nmesot hel i n-i mmuni zed ce , ed
for 1-2 hour'$ afomsEscee m?‘ﬂ'ée)s ﬁéta%tgbog? %°b&“h‘%e%9fa‘%%?ﬁ*%§§? %{]ﬂgﬁﬂagﬁ%ﬁ{ hen
i ncubated with (sgcnm@hygerdwlgem:hr(l@e@ 3 nuflgic atid peadinhtuphhstibasies cgp be

goat-anti - hurran G | ycl onal reagent) conjugated to
al kal i ne phospha Og'grg 01%81%%3&&5%? 37 C. After washing, .the plates

are devel oped with pNPP Reefrsedmagleic acidsaplapnlys arathesespeefiys Be Vaentyy of

405- 650. Pref er&gl.lle)lxees H}'tﬁ@'j‘élmaéAﬂﬁ"Wgh RndcRinRenibogRe IINA bdgdnSeswi | | be

used for fusions An_ELI SA asgg% as descr &%g@ogf

al so be usedst oensedirgdhe Yioeauspese PRSI AR ]n?fevshp%@ T

with a mesot hel jefpeRively€DNA sehtlaridesl@itbding hav . kimdlconiof 3C10] G aad 7] :try

and/or affi n|ty to aﬁ)e]%fl{f(g%:zg @rote 1R are subcl oned and further

characteri zed. & ¥ ﬁesﬂv "onmm, which retains the

reactivity of 20 t he parmDMﬂr@n(einyerEhdI@% anddh stemepth o ehtained

rraklnga510va k st bagy
%1 pur| %raggln?w cdh bg%lﬁ’ﬁl J:Iarflampui]af%ggy st@fhdf %m@ﬂﬁﬁﬂt

purification. nmesot n "ant 1 bodi es, sel ected
hybri donas ape Grioiaues, fvrt:wplem envesifheyasiable [egio genesip Tlbigrsth Btiagdy

anti body purifigat] g%ﬁ%s t§PM‘E@ﬁiEI%%EI§S%E% sE8 deBéserl @E@n&@%&ﬁ&k[ aVedr
before affinity chriomat protejn A

se
(Phar maci a, Pi s¥atesraips D%ﬂ\)ﬁgEFIﬁ ﬂsé@erﬁﬁ‘@}‘fl}“ﬁidt P %@Eﬁﬁigﬁ%% B Gel
el ect rophor esi s ;@d: bl duth K286 bkftﬁo@l.ﬂbhﬁtaﬁt redibe odukfekible ligkdr Lifhe ommi S

exchanged into PBS, and e con ration is

usi ng an exti nct‘?PB’i‘f“Y,eJ)Velf“ﬁ‘?%aéﬁfe &t Cﬁ?item"fﬁeénsﬂgartlglglt%ona Aang % ﬁ I es
are al i quot e&@_ affhes bh @t B¢ amiBOad sei@nche brepdradrve thefn rérwén pdtaget ed

ant b ”etsohhg' ‘N ”‘g”of' O”ﬁet ARG %Sco&” AL gnl&ﬂf&al& v@ﬂ?éd%’?ﬁﬁlst
each anti body is biotinylfa cia aval e reagents
(Pi erce, Roc{f Otetlgth havy z@oram&tbytapgfntﬂ@tyddlk@g thgéfﬂyﬁgcodﬂﬂg@é@l ‘QGDNAg
nonocl onal anti bodi L%@Qnt’?%’&@ lanatnanid &edi ere are
per formed using %es‘g%%n%ﬁqqnné)rlp?‘é{tcg%n coat ed- ELI SA pl at es .as descri bed
above. Bioti nyI atqeehopsAlS hihandieay chaimcapaian syeionEenes fi kppva in the art (sce e.g,
strep-avi di nza lﬂ% Hﬂ@m@aﬁ&%&@ntﬂ)&@@ﬁpaﬂn\@ﬂwse regions can be obtained by

2009/ 045957P 008/078123
standard PCR amplification. The heavy chain constant region can be an IgG1, IgG2,

IgG3, 1G4, 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 Vi-encoding DNA
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To determine the isotype of purified antibodies, isotype ELI SAs can
be perfornmed using reagents specific for a particular isotype. For
exanple, to determ ne the isotype of a human nonocl onal anti body,
wells of mcrotiter plates can be coated with I p.g/nL of anti-human

i mrunogl obul sz@ﬁé@ﬁ:ﬂwht at 4 C. After blocking with %‘é’ﬁg&ﬁ%’s‘hhe

pl ates are reac With 1 pg /nL or less of test nonoc

anti bodies or purified.i sojtg]}ipe controls, at 3,nbi nél %}eg?el{qat e for

one to two hourcan bemperaiiysly lwked te a PRAMelergieLRIRE PHY BF PHEY © | gG

or human | gM spegkdi esigd. kal i ne phosphat aseconj ugat ed probes. Pl ates
are devel oped and anal yzed. as ri bed above.. Anti.-nesothel i, human
| gGs al so can be testedzrg%ﬁsgl?té‘gﬁﬁgﬁmtogm L E°EPg © bseéz%vgft%hﬁogn  gen
by Western bl otiédgmQightBhibie fdry (asavelrasofdbdightrhamgene)dn opsgativelg palriegthand

bj ected t i d f | l,.am .
ol ottt ophor ds; S1-oHRTgaREA Gelofhd; BAA ML RSP LY Rl Shaip consant
ni t rocel | ul ose regiorh€RNEs, sedriemek efthumpt Jigh GRinfcertstant regadrf £ees ARITIOWHiE
bed with th | i i in : jndi
probed w E{hegmge%.e.%?%%ba@@ﬁ@%gcg')ﬁ% f%a%]gg'gﬁqén&ﬁﬂﬁ& g'ﬁ%@@gb&% ndi ng

is detected using anti<human | al ke osphat ase and_ devel oped
with 15 BCl P/ NBbainabhy staatiad PER paplificptEnghpretradymiogimentsythe lightghain \p )
The bindi ng spegidintielitn &h b8RKARL DR Bnshitirgiddi Scl osure can al so be
determ ned by nonitori ng_ bi ndi ngf: of the_anti ?0%9(3'0 Sﬁlﬁl S e%Eresm ng
a mesothel i # protein, fdPCEXaABIE es BF Y YV sRiseTile DA fremgls 4% |
lines that nat uypahfiylyaniedes aRherReaichehdodingh Qtablalinkeiep, &M6digIhe

NCl - H226, CFPAC-1 or KB cel Iq?l, gaﬁ bq}THS@%,V Zodgrsaue%gelslc Igene such as
a CHO cel | | i nénpcisequpngh SFEcPEY SHit 7 hY 5 TGN Nt 6r encoding
mesot hel i n suchexpieatd Fasattigedus ngls-cleirasis.edthohe Yired ¥ekdgiosspohaty. The
transfected praofein. C riseg. a tag, t

i o-tag.  prer enbidy R SRE EoBfe i Gop R sERRa R MO R 7

ant i body t 014 he1988yProBiNudi tvgd &k’ B4 Bni87R-68R3: MrCatferty ey s@ PV NFeret 0 a
nmesot hel i n pr otsggg;gs%g%)_be determ ned by incubating the transfected 25
cells with the antibody, and detecting bound anti body. Binding of an
anti body to the tag on the transfected protein nmay can used as a

posi tive contr GheduBicaReMohdctonMH BEsHiR Sf thisDiRkakhier aspect, the

present disclosure features bispecific molecul es 30. conprising an
anti-mesothelin anti bod%‘mB?lo‘E‘? t ?dbfﬁ\g"ﬁggsb ﬂfg"ﬁee%?sfmt%’fscfjﬁescaﬁl %closure
| i nked to ap®t hesdutddngaivaiett oft@heiquel, éncheing the samic hal hypétatide or
protein such as_another, anti : Indi ng. kg pwt i gand for
a receptor, V\hitﬁ(%‘mﬁi’%‘)glﬁo e%%ngﬁg‘%%{n%%%ﬂg‘%nfrgégr%gﬁ bqﬁ%ﬁ%héagﬁlut es or
target nol ecul dgbridimgomprbictioeyarafrefeiidsingrisdploehar éechnignes epniaempplpied
linked to more etr%%aloci?gnc%%{gxgtra%#n LNk iyRleGHse to generate

mul ti specific | ecul es d to nore than two different binding
sites and/or target nol ddapwkrredipipal gysion BpuearRechyhifosEyisd® mige 51 so

i ntended to,be SNEANMAARRGHa P¥ddlish th @leMoukdiSPRS) FdiCestibliseelretedas used
herein. The |inkage can be chem cal cougl,i n enet.i ¢ fusi %?r

noncoval ent assEEuaEAtsR PEitocs ARt thghaigues SR AR Cl%g}“;%‘}m%eﬂé!ﬁ?ﬂ"&%

di scl osur e i ncl gigleSarbioRas the st Mk pdrsrs GRS Mgeidha deR aid fosien
first binding specificity for nesothelin and a second binding
specificity forPraced¥essiifPAPE® epitope. In a particul ar enbodi nent
of this disclosure, the Gaaohkdrhatgiztd @gbdddpef thspremantlcclogueqt be

e.g., human FcyRI 4) or a human. FE [ or e,

t h?s di scl ostr gmfﬁ?&%@%@%“b%%spegléﬁnﬁ%ar?%?}é%nﬁaﬁ%gk%goﬁ%bl e %i? p% néi ng both

to FcyR or FcaRiesuibedaboia Pt trecding thelkslayysang 8ghy chaimipyoaggiebylins can be

macr ophages or {fhﬁ i%’ﬂo%@%ﬁjhﬁﬁﬁrh@%}i&ognaﬁﬁ dand ebid foRbHak n&Ge! | s
ef1np se Di

expressi ng nmeso rotein. “bispecific nol ecul es target
mesot hel i n exprwswierlge ceiras) impaddabplinequeates usgdtapdardgelpeupg biology
receptor - medi at t%gmﬁﬁlgs.eclioq)gxaﬁl%iel to fehth ¥ blil&% anBtbal nRSinPVRE0E ¥hAd can Of
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Where the bispecific nolecule is nmultispecific, the nolecule can
further include a third binding specificity, in addition to an
anti-Pc binding specificity and an anti-mnesot hel i n bindi ng
specificity. In one enbodinment, the third binding specificity is an

ant i - enhancergf@gtor (EF) portl on, e.g., a nolecul gc\aLHikRRdS to
20 a surface protein involved in cytotoxic activity and thereby

|ncreases the i onse ai.ns the

"anti - enhancenel?n%pJ"P%&? ﬁLP’PaBS?DLS egl%léks %ﬁf&f,sgg(ﬁy({:ab ifg%ﬁ%ll)oﬁ%|
anti body fr agnmedidatearhumanizeg anttbot aturit @ﬂ&rdgwnacagb&/iewﬂ%mmhu@an e.g.,
an anti gen of i eeopiar, 204 hiecahyvisslivdam easanagrent of

the effect of tHEDBAdiN t m’nan he Fe receptor or target
cell antigen. The376hands, lEW'éhhéhﬂ%ﬁmiﬂ factor portion" can bind an

Pc receptor pr a target ﬁ&érkb@%e'ﬁ%dleéﬁ BIRAl¥6d0hal sﬁlhﬁ)dles They can

anti - enhancehent factor portion can bind to an entit fﬁfﬂﬁsk}‘l’
di fferent from hergenceatd usipe trensgarioon rangehrqmqsapic g c?@’d’é’?@“ gan

speci ficities bipdne &§¥m %ﬂmﬁ@mmﬁse@mm arhbs%mmaﬁﬁanﬂact or portl on
can bind a cytotoxic T-cell (e. . %Hﬁ% ‘*@ﬁ% o) 0,
| CAM1) or ot heﬁranpqhwme@nemcem o thae gl e Hp N%‘E? R S

response agai NSfespebiRelly @t ciRtivEly réfrra@nehedbadhuently mide€ bi speci f| c
nol ecul es of this discl u as .a hi Fplome 1¥mﬁ£

| east one arfi body, or m&@@’s?r eOf]mt"'m‘te(r(?{;elr €0 HEC cFﬁt%hg 9.,
an Fab, Fab' Fﬁra:hm)g?tobuIﬁVgenPdumlddilﬂaaoencaiesmngtaequihamm !FE’@VY (Tlaed v ﬂnd
ant i body nay al SP%})E&&IHI mgn (’g}_?%t'l% th%ﬁcep%@g%%er%ﬁ't&géééd%taﬂoﬁg th&ny

m ni mal fragman'f er eo SI ng chain construct as
described in USindthQaiﬁthamogﬂBO@aWéKd@n la¢i (see ¢.gelonbere ei-S16H AH¥eEn i s

expressly Incorgag_géalg@dss'asgsé)%%&a %tﬂenm%m%ﬁmﬂb edBphessib & noudi Ng

specificity for y receptor is provi ded no oclon .
anti body, tHe bleHoriegandfin BFPR 19 @%tza%no%k%@ﬁﬁe %Wiﬁﬁ‘ﬁbﬂé*rtobm in
G (Ith) ﬁ‘s Use@aaﬂﬁfalﬁdgéhes Eugl@rgb @lﬁﬁlswlt@ﬁgraﬁ@@ﬁ{aﬁcf muthieheds §enbt@te&1@§1 of the
ei ght y-chain genes oca on r ono en

of twel vedffipiiw BNy O %q%gs fleg %eﬁ F 13 {j e %QQQ

t ot al *Whi ch are
grouped into thrna@ntl;%@/(lpmm@bom#EWe&entﬂﬂwaéo@mm 4%@1@@@@@32)
and FcyRI 11 ) rr R seele] t Yol RBEPL Or
a human hi gh af?I} ﬁlutszargg%g{?m&f r{ﬁr%g’ﬁd}gt %bﬁ éng%ﬂ}dmg aH@L&rr%l r(%(éu ?O

whi ch shows zhi ghmaM‘H nmdyScf @e4: iﬁﬁrﬁéﬁ()e rPrqparla@c@ apwe of th? BoMpyi Mouse™ type

The production fis G8lel 8 icPfmRE s fultfer ABHbeRRY
nonocl onal anti gﬂgméé;g&g?% %ﬂsl%?foh{eﬁgatﬁ ; V\DEB e r

4,954,617 to Fahgte eeal (3992) Nygiaicrigeserish %9643ﬂé8?5p8§%ﬁeéapﬂ§)%)ef erence
herein. These a@Izérm?th&%mianﬁp 6&ﬂ6§65$ﬁullldﬁﬁealqﬁ9d§¢yﬁb  NBFICHdRH | Scor

FcyRIIl at a site which is he
r e>c/ept or and, tKG42 ?7?8|3?24oph?}| h@ 91%9%55&?'“’@ S %&Ef? ?n@rﬁ aﬁ?)}?{?ﬁ
physi ol ogi cals | ewgloy, of 81ig830; Spakoh bi d. (20%) J FeyiRbl. aI0h5e928sTaykbefeul i n

this disclosure The
hybri doma pr oduff{,i Hgg’ﬁﬁ%” ﬂiof‘%g@%m’?oﬁn?%éﬁglmgﬁf gﬁ#@?&égﬁ@ 2 Ndure
Cul ture Col | ect BarechAIEC] A8¢e’H| bac@niNof allf BOE gre hﬁmbm%ﬁcaﬁy
enmbodi ment's, the antic E@ﬁﬁf&ﬁ@%a{m%w% rlcBeduSuBBORGEEsdonnm of

nonocl onal anti E)nccoi?mﬁtﬁ uction and character] zatl on of
the H22 anti body.6P%128e561iBEd, 18ROTY: 487 HHG; 5-801016:5314p18; f.346HY; 4

| munol 155 £10)5:7762365 tﬁﬁ%e@}ﬂdi@ Ql%/slﬂ%(% b BukRIDES WBY2/6H918, Wihe
1122 anti body produci

ted at . the n Type
Cul ture Coll ect |9dh2@ﬁdg9 9ﬂf’Hé585=le‘¥pg?ﬁ'3t”$58n %@i@ff@@ a??@gﬁéfs aclfl yP
accessi on no. CRyypkllefd Kay; and WO 01/1443410 Kbintah el MBemspéred eice etkying

enmbodi nents, the blndln speci fici for. an Fc C S i ded
by an anti body tHE B é‘glﬂtﬁhaén Eﬁﬁ‘ﬁ’a%sc'lc@% &5 Iirb? ﬂ%ée gescnbﬁﬁg'ﬁg&al pha
receptor (FeaRl hGBBY)by Brighenakh. el Bgiple, Mabwh cirging méfiwarsilbhidaright
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30 gene product of one a-gene (FeaRl) | ocated on chronosonme 19. This
gene i s known to encode several alternatively spliced transnmenbrane
isoforms of 55 to 110 kDa. FcaRI (CD89) is constitutively expressed
on nonocyt es/ macr ophages, eosi nophilic and neutrophilic granul ocytes,
but not on nQn-effector cell popul ations. FcaRl has nity
(g-m 5 x 109ﬂkﬁ%Tﬁﬁéf both 1gAl and 1gA2, which is mcre’%g}es@;mJS
exposure to cytokines such as G CSF _or GW CSF. (Myrton, %
(1996) Oriti calchReyrese Pt bF FOETHGH B 2 T6 R ST umphfevY chain

FcaRl - speci fi c 1nR@eel @R aﬂIC@)tah@@ﬁioﬁélLy als@ &ﬁlﬁylnfglaadna&aﬁﬁ lights8ain AG2 and

Doen tmecr b et SokCe SO S RS g
FcaRl and FcyRliragdgencp(sed €f. JBdmpleilgger receptors for use in the

bi specific nol ecul es of th| di cI os rgmg Ws e L RRY: dbEsueldan be
expressed primarily on ﬁ‘g PP dEEE ﬁ'ﬁ@ eg. . monocyt es,  PMNs
ma(F:) r ophag eg an (geﬁlm{drusmg e moedeltlsy cm)s hm@@»cmmglm seqyieRflas g@ﬂé?%’ﬂes
(e.g., 5,000-10Q0 55%3’5 LAt Qcb&neardd Vi ti es
(e.g., ADCC, pha%%%ng(f‘hg@?% % Sac&%%ﬂ %@%ﬁﬁgﬁﬁedl anti&;

present ati on ofhumat h@eﬁ@mtnamm@wwgws@hlﬁ mgyse isgefprsed 1¢ b tshgng 8f Bhem

Wii | e human monaghanale @ﬁﬁblh%ilaﬁé ALrinu el fHeswotel7sastshianeiaes
whi ch can be enpq?ﬁoyed |Sn the b ﬁlesmf?C nol ecul &S of this di scl osure

are nurine, 15 chineri csélH&“"l‘?EFnﬁ MY TBEERIT TR SIS Frepsee human

The bispecific Wbﬁ% gzﬁestafh&vﬂraslamhem@alcﬂﬂdarueedc@msbmupmpmleﬂ by
conj ugating the COI&S'[I bi nd*: %’?’WQPZCI fll{:lmta{ve%, rgcg t%mh?eféﬁﬁ' FcR
and ant i mesot hePihpds lﬁ S‘é?f@*’(‘?l Pt a0 R e NP ES Y RROWA 1 1 t he
art. For exarrplteastﬁaxéhohhbﬁn@l(ﬂgemp,ém)‘qamb&qsecbﬁuctlhecebresp@obédum ferol ecul e
can be generated s n not her .
When t he bi ndi n a%ﬁggsﬁdélb ?g;‘g%{h% 6?1%5@9’81‘5?@%4%51d%36%é@\/a“ ety of
coupling or 1mrd§t&h¢rlapﬂ(nengl agents can be used for coval ent

conj ugation. Exanples ofy, ﬁéo‘%&sal ehﬁ%f&er!&nﬁ%ﬁ%énhJh@:ln&é@'@st%@&;@kdasm%
carbodiimde, N-succinim Sacetyl -t hi oacet at e

5,5' - di t hi obi s (2=an trmwegizwle genes F aRintlgEy th eaﬁﬁ@m%‘&a‘i BB de
(OFPM N- sucmd iﬁltlﬁ%%l\?ﬁml(u%oﬁys&dfdﬂi cﬁlﬂctobi.lr@)m aah@laahﬁ? &Fryﬁlgl?diﬂ?l)a tand
sul f osucci ni m mal erm done ne alr Do at e
(sul f o- SMCC) (%@%WVYC‘W&%WHRVOSQP‘)I &‘% f’a’lﬁ‘éﬁr @“gﬁﬁ‘ a“ﬁ‘)é %‘b 1686;
Liu, MA et ad (2R9&)t0 B aC midettchn bomel; Seh middSk cE@nBﬁA,BIomléllda@ral met hods

i ncl ude those d 'be n,P us, ' MI{; 78,
118-132; Br enna(ﬁgog)ﬁlp 19%?%(3 ‘%1%:2%2792 ?ﬁ%lg& owdﬁ e n?gelmgltzln at
( 198;)A T)_A | rrgu naieavyjaa@hglﬁ a&mm@ﬁ)om;?;@ﬁ éagp é@nﬂ%{éclwﬁ IW&W%QT @tgs nts
are and s em ca :
(Rockford, IL). %6&) J%%BI&%W%%% JE)l r? (liﬁm spg?zglzzgll%rtl es are
anti bodi es, they can be Pb@fﬁpu@a?%akﬁpﬁboglﬁ? ?%@‘aﬂlﬁqlos%ﬁﬂi%%?re?%@

C-term nus hinge; gﬂd QJ mdth&s FMGer aR Ylbtﬁf'@;"oﬂﬁumah Elmﬁunogl&ulm genes.
2009/ 045957PCT/ U5

123 gartl cul ar dlf% rrﬁg t he
hi nge region i ssqsr&!le?qlw P8 Séhtiss ?r4%§n486da6 ﬁ’aﬁlb 2 g‘;lﬁle"fcﬁy
residues, pref ef A0 o0s 86, 58D)71 706 Do@reC@ B ; WA, 9607208 and 6,172,197 to McCafferty

Al'ternati vel , e ame

vector and eipr‘@§ @nggg gg@ﬁ%%%cﬁogﬁ#ﬁéiggéyﬁ&{ ﬁj ?26%t hod
i s particul arl yo%rifsed ki where the bi specific nol ecul e is a mb x

mAb, mAb x Fab, Fab x F(;al1302 or ,li E

bi speci fic Ml ecul e of glﬁ mglog%ﬁl%lggar%ggog)a%ﬁoﬁgs dHa&S% CB{E{?{? ﬁreﬁﬁgf ecul e
conpri si ng one asitgiCED oliziimio whm:lulnmhymamdnﬂa:elﬂﬂhqtﬁm?@@méﬁwdrﬁéﬁtthm@r a

single chain bi é@ea%'aﬁtib%y@%%ﬁsg'c& &%@Rﬁt&i‘ &ﬁxmnﬁatm' &thﬁéeea;em nants.

Bi specific mol eCUl €S ma two single chain
mol ecul es. Met hédsibkdin s ByadPhapd 5,698,767 to Wilson et al.

et at
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t obi specific nol ecul es are described for exanple in US 5, 260, 203;
5,455, 030; 4,881, 175; 5,132,405; 5,091, 513; 5,476,786; 5,013, 653;
5, 258, 498; and 5,482,858, all of which are expressly incorporated
herein by reference. Bi ndi ng of the bispecific nolecules to

t heir specif i dodt@ts can be confirned by, for examplperubledsdfi
radi oi mmunoassay (Rl A), FACS anal ysis, 15 bioassay (e.g., growth

i nhibition), or Wstern Bl n%theﬂe%%%&meglaiﬁﬂm%m% lfq&gﬁelﬁ%{c}%ﬁwg%gkﬁdré&/
detects the presence of proteln-anti conpl exes of interest b

enpl oyi ng a | absingad conehimption of(hemen Ig namswtl phserigiyplayeshniges. a8 ggscripdin
conpl ex of Int q§5e§§94 152by ﬁﬁ%@ﬁf@ﬁe‘?az Mb?e Feinany, iRaskhos GRPIENRS rean be
detected usin | i nked anti body or anti bod%Pthagrrent
whi ch recogni z eae a@n@eeﬂehﬁ mﬂbcawgﬁmsmg hprgar Iﬁéﬂoél??t $U58

conpl exes. Al t e AdfiNM&EEY® ol KM MDD SdS) @ﬁﬂmﬁﬁxzﬂgttecﬁioeﬁvu&longorany of
a variety of other imunoassays. For can be

radi oacti vel y |epemewthsipengass Ploved P%H&%P“ﬁﬁﬁﬂ%%@cé‘gﬁmf% Fee, for
exanpl e, Vi nt rathdy alainsﬁbinﬂﬁhﬁia@(sceﬂi offReedhakamm adsagshesSeavleinatids

Trai ni ng Course on d| ol i hni.ques r

Soci ety, March,™988KP aWﬁc'&?ﬂé ﬁ%gﬁﬁgwy ‘é? %!ﬂﬂ Ofdlgg]é}é%@%&%epgﬁna(;h The
25 radi oact: ?/e 11bmi maﬁbeﬁ:aﬁnﬁi)eeschememt edd hyo&mgﬂhﬁma@ba@ chfieandgachof a
7 or scintillati gunt.er. d

In anot her 3%pé OdY ea%nelsfi eg\#@%& %ggﬁ&kﬁggdgh%%g?ﬁﬁgﬁﬁgil e
conj ugat e, V\/ner\etlrmaotpelmtmemn tm‘ﬁ@ft'smlll‘:eaw gerbm hgapedictlly b %ant i body of

this i nvent hon rﬁgg?éﬁl ﬁl‘ﬁag%&@lnséﬂs@kﬁé selSRABb mb&k Gks 8disbiated@tdei n
sinply as "linker N t ner | ecul.e can a therapeytic agent
“’a"aﬁé}{l'

or a marker. Trﬁeqweh@ﬁébémdﬁfén?&@ﬁ%m@%?ﬁ“%mq}tﬁmaé‘ﬂa??fﬂ’ gha %t oxi n,
a non- cyt ot oXi CsefllchH@s Bﬁhaselec@@mbmmmﬁr gR&aKkithls regiofisadi badhvened

agent, anot her antlbody a ref r abl

nol ecul e i s 15 WieHH %‘h@@%%‘?ﬁ%’! m&“gﬂ‘t\ ea'mqﬁes Sf"ﬁnﬂsnar ker
can be any Iabe&lorﬁl{gaifmgemernatr@onauﬂedxmpradsioevs:tcgthat carrigglthi hgrgangeavy

r adi ol abel I sgcent e

detect abl e mdlﬁnﬁgéﬁ g Tk O(I)lstaénlgé Bmf Sucﬁﬁ]latqﬁ% %%ﬁ&ﬁgg?ég}%aé&he G
targeting functnegmnarkiyhetﬁm&mglsDpﬁffathlahgi@titOtthﬂs@dégl@? cell where its
antigen is found, the antibody steers the conjugate to the target
tissue or 5cell. There the Ilnker is cleaved, releasing the partner
mol ecul e t o 2per fmmrysizatos MHEDI ogi cal functl on. In sone
instances, the CO“J ugat ewhé*‘n}iuméﬁrgﬂﬁl:é a&@ﬁlsewotghhdﬂatah&;aﬁgﬁnmmeddfﬂﬁmd t he

cl eavage occurs therewi thin. Li nke rs rr%ﬁ% ’ Qm nker
is a peptidyl | ¢y sughpict g F\B"r‘ré‘?nhzeg@” Epltrﬁ%?ﬁrl‘—eﬂ PETEr |nkers
i ncl ude hydrazi pesoth8ith aﬁitlgdﬂlaﬁd/d&edonmlﬁeﬁtmesﬂmpn poteth, brile eipressisg a
(L4)p-H(LI)" tlve

peptidyl, hydr a’i‘f"ﬁ‘f@glcf\‘ﬁ%‘e‘ Efikae ge rm|31é’ protin, ggedgéelgﬁk\?e]'l%m%%eﬁ T
cl eavabl e t @sr e{16%8 At PHATNEH561369; é@bwléd 1Dr . t(lr?@é)d&mrbéwchwﬁ | e LI
and L4 are i nk?zfs QEOUE%V%ES/ZJ?J 4&11d %01/@%4 Lﬂ’ref@fa@lﬁr’fﬁéﬁlcghﬂekM6d\%@Hsned

her ei nbel ow, al ong Wit e su scripts p preparation and
use of age upon the first infusion. For example a punfied or recombinant preparation (5-

50 pg) of mesothelin antigen is used to immunize the human Ig mice intraperitoncally
and/or subcutaneously. Most preferably, the immunogen used to raisc the antibodies
30 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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150f these and other linkers is described in WO 2005/112919, the

di scl osure of which is incorporated herein by reference.

The use of peptidyl and other linkers in antibody-partner conjugates
is described in US 2006/ 0004081; 2006/0024317; 2006/ 0247295;

6,989, 452 7uRBT300: and 7,129, 261; WO 2007/ 051081; 200gLA38A58:
2007/ 059404; b9, 089100; all 20 of which are incorporated herein

by reference. li nkers
6, 214, 345; 2003PUVEETEE> h&%sg“’%@‘%%@’i%gﬁi%@‘;“ g ié’ft"pS%qypE Poghid,
Chem 42, 5277 thbﬂ Bi9)ally chenmGizedintraterimheally) (IP)Grith andiive in coyplete j@ggd g 2 0 0 0) ;

de G oot et al Hs Car |
et al., J. aﬂ}éham W%WFW%YQ% e%%%Q 9%0 o(\\/l\]\cpto?ﬁétgl?g%mth& O(r)rg
258 Med. Chem abgen jn 1800n®3¢7fr‘{um@981)uvamthédJGW%lESIOB?UtFl@sFr%}P ‘ifige R

i ncor por at eéi:. headﬁl'vé}lt)l%Ye st ﬁ‘éc‘ﬁ@é:Qn addﬂloﬂqq{oie'c@ﬂblﬁ fhe GRRAL 6T ddRGarit B
ant i body an he” part ner [ecul'e, a |linker can inpart st blllé%y to

t he partner nnlfe@ﬁlt‘ebe m@éwé@“il?%mf’ nThFll‘??B‘“‘EedS’(ﬁpefi‘sfﬁa“ 6 PrOBHAFREH AP

favorably af f echukd 5 tRIAMIBERILE boREd Gt Q!;r&@édﬁblbs’ﬂdudmeﬂ Yy Riebrisital
30phar macodynam cs. It is general I%ggygf t.hat. lin

cl eaved, rel eas,lfilfi‘?ﬁS tTﬁléplﬁ%‘?atcﬁ’éPe $5F r?l??eWI@Sﬁﬁ%mﬁlgthlém of it
delivered to i tfesshdl® h@narfigtmiuasylobAlis @n pe ee‘eéfoaﬁisipns tMiiee dan hklsogtedar e
tracel ess, such that d fro the ch as
during acti V&t '8N yfvﬁé%“gl ke’FS bgfdie sQ&fﬁcé%d?ée%ﬁblvﬁ ok 3

2009/ 045957 PCT 14820 06ii 88d &3 hat 2-3 fusmns for bawhamwmmrew&amwém t he

| i nkers are ch ct efslaﬁéaﬂ ntilge JTQ@DIE%g%MﬁI%d;f& el Y ag[ggeg\(ggal@%tﬁ ®ohe in

or near a target such as ther@égeutl c action or
mar ker acti vi twndiHCDh?estrplaﬁ armused nipladdiitme botlsHER W By bigeanasshe 138 be

enzymatic in n éfH 6 eth-gn'nt% a sﬁlgfelﬁ[oﬁse%Q& iwd difReHAChURGn BIAST amnGransgenes
activation of t ar ner

ecul e, r.educi ng@\f1| i gl tg{ g Cgtemc
side effect$s F(H@P HEe D)o plampiinrieorgaditiorelly. g %ﬁﬁt PR §R ?/'é%
include peptide bonds, ester |inkages, and disulfide Iinkages, such
as the aforenen |oned F 0Inlogatll &l %npgtqhenents t he
| i nkers are sens < in pH An
i nport ant aSpeCIhvdnﬁoﬁ he abl i ty to cont roI t he speed W t h whi ch t he
10 I'inkers cleave. Ote d. In
sone enbodi nents, howevgl; genmﬁelﬁjli(m %% gl\ﬁlrelglulhrr%ﬁr6 glx%dl%\}\t{ggﬁéﬁgs be
preferred. Eor tbnsdrxpibwe mlrnacymmdénrmhmedeéal@émﬂblﬂwpﬁﬁ BESF in a

formulation Wt R0 g b%aﬂp?dpﬁﬁéﬁmﬁd}ﬁhf&dséIHWers@&t&amoﬁ@m@elamt
it may be useful to provi I'i nker which cl eaves npre _slowly. The

aforecited WO 2@t%ine 1Ehg I@UIHIF%WP@%O@?S w5 sfreensdfar ths prReuonof e pe
designed to 15 gGlLeRvVARdica FearBeenpR siffea Suspinsiom of eplshid Ipaphotdesiminy

sl ow immunized mice are fused to one-sixth the number of P3X63-Ag8.653 nonsecreting
26  mouse myeloma cells (ATCC, CRL 1580) with 50% PEG. Alternatively, the single

cell suspension of splenic lymphocytes from immunized mice can be fused by electro-

fusion, using a CytoPulse large chamber cell fusion electroporator (CytoPulse
Sciences, Inc., Glen Burnie, Maryland). Cells are plated at approximately 2 x 10° in
flat bottom microtiter plate, followed by a two week incubation in selective medinm
30  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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The linkers can al so serve to stabilize the partner nol ecul e agai nst
degradation while the conjugate is in circulation, that is, before it
reaches the target tissue or cell. This feature provides a
significant benefit since it prolongates the circulation half-life of
the partner R Reui®sy The |inker al so serves to attenyatr@sioismrsias
20activity of the partner nolecule so that the conjugate is
relatively beni gyl f,yisfh GG @ BRedRMby EIBARGIHAGE mORRAI/ has
the desired effect - tor exanple i1s cytotoxic - after activation at
the desired si tasdddG antibadins. Omasrexqewébwf)%g@wm%ﬁ]@%@‘aﬁe i s

feature of the | ikaheS6/1¥8ss! Ohd dMRY Secehify HybRdcape tte rplicddencersd t he
agent. In addition'to the c|eayable gg tide, qéfghaﬂ,lz{‘kndeé ar%rsub%loﬁuc%gt' de
groups F, 25 H,agaip. apd if sl ppsitive ps pymandefy thymapgelinal yigpogies iSRS are

optional ly iatregduced vhatnwaedilitos Prrstablesutbhaard thenanburéd inbifrotr J, as

the case may be. These ]inker groups.Lll may al so.be r S
spacer groups a%?aeretsﬂ?%ﬂ Fpoypts 1’%8@308{’ b{}lgls?uﬁ r(%lfufeomn% ml?'glg?gﬁ%%.c © g%rﬁdi ng
on the val ue of the subskrpupfy hmén menoclobdlentiboditresclagied hybrigeneag pes
present) and the | ocati of a ' ke RGetatant
functionality of & gr (ﬁﬁ{éﬁp mgearnfpag%}\dg%g{l%ﬁg&gﬁ%ﬁpggl t unctﬁ#&? Pt y
of the partner embefldralandfonkentredbelre affisitt dhromapgmphppyyitproteiy A- of

anot her |inker i.f: i &8 e beckd®® | es of
sui tabl e chgﬁi C%F %ﬁ%@ﬁ%ﬁ’%@%&ﬁm'mrﬁuﬁ 180 frebh i o0

_ or Spacer u%r OUE\S' LI incl %nget
hydr oxy, ner cale@}ro@*@reg@p;ﬂI:IPL@atpwpmatpﬁ ’ﬁ}eﬁb 8459 E?n IaF)ﬁ:&W 11.’1 %and
Mer capt 0 gr oUPSppg, and the concentration 14 Rtelnhinddy DR adingiRtimtisnidas ficienttofd or

unsubstituted al kyl, substituted _or unsubstitute ryl. substituted
or unsubstitute84¥é?€F8&F§Wd6Wu§Hﬁ§?F96?@1 ﬁwsﬁﬁgﬁgégi?Uted
het eroal kyl group. In one enbodi ment, the alkyl or aryl groups nay

O e e e bt DS Rh00R kA AR wIREl TR0 BRI 6, &

Vo EXerp ary- gr oup ' de, for
exanpl e, 6-anmi nohexanol , Aibodieyaf syt dielomandbo caa e prydicekip ddesarrdi ¢ aci d,
glycine and ot hggns%{fpgrgl‘%us?]h?, %Eexa mpl@,' a BEXRAREH 0Pk cokiiBhARI A chniques and

2- am noet hanol , "Cys “noet hanet hiol), 5- am ngpentanoic
aci d, 6-am nohesanoisleadindnetipdnaslivie Mool &t @& Yo R74e, a-
10substituted phthal +8asez)t he carbonyl group, aminal esters, nucleic
aci ds, peptides and the |like. . functjon_of t [ QuUps
LI is to prc¥ide spatial F¥&FPlh Foﬁﬁprﬁiﬁ%@gé‘?’s’ﬂﬁd’gﬁ ﬁggm?’%’gheg%@e
may be, and theppaktnding B @e bl fall-1dngs light A Heatyt dbring, atebthipedby(sandprd

via steric or electronic effects). w cle i 2 ndm Hooor
J. The groups Lfrolesulabg g&éeﬁﬁ%%ﬂc%/%gtgeﬁﬁ?lpélg%éog i i%%%?%no%%ecul ar

mass and cheni cajbrilbmehiterptdstsyhd antimdg of iptarget) and tiediéksedan He ingepfed into
addi ti onal mass _and .f unct |S%}QC%I a{t gle g%%(gg 5}%8 A28e1$ BhdMNBhcribtdn® a0 d

ot her properti e§RF Phe Con] Uga rough careful selection of

spacer groups, tenjaigat @staistdiemey dniis cotteddhaimh Pt el dekdall be
produced. Optional liyy i, 9R& R A RS0 y'(f@llﬁﬁﬁ Beokdd @8 vdR®or Such that

d
sel f-inunol ative group, as describeéd hereinbel ow. 20The subscript m
is an integer sereseirsignd pasrifapsiatipnal gontigl sequenags willyg the VeSfSH il i pl e LI
groups are presegfilyded A&YioS dtefditihdiBe 6aRBIpALN didfibesaAind of the antibody gene.

The expression vector and expression control sequences are chosen to be compatible
30  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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L4 is a linker noiety that provides spatial separation between F, H,
or J, as the case may be, and the antibody, lest F. H or J interfere
with the antigen binding by the anti body or the antibody interfere
with the cleavage chem stry at F, H, 25o0r J. Preferably, L4 inparts

i ncreased so Y..or decreased aggregation propert|
conj ugat es UM |429%0§% *a linker that contains the noi et %1&2?4261390’378%23%

the hydrolysis rate of u e. As in.
optionally is aP‘tg%qI‘?erﬁ‘??fge@f’?% 8@&%’ Shiig VEid ere 08%?%‘%' atnlf.bc{dﬁ’s L4
noiety is SUbStdeﬁd[ﬁb@theﬁ?ﬁI‘k@té usemmateb@mul-lamgdanabddylgr;nesmﬂmﬁ pritibodydsotpy | |

nsubst it ut ed tituted heter r
ﬁet gr oa: kyl a% {‘ﬁ@%ﬁ the I it %exﬁée Vo be © @Jr g%(éaﬁ}f %c%di%ﬁn%ﬁgc?h&ng%&%%
The substituti drgbt@ancm;anﬁrcgloramﬁhlmﬂ@lredantWh @1 thTBy segmRafis,
al | coxy, akl yl th,g&wng 1@@;&9}1{3%}, sf%glncﬁtksglwhydl AT BRor aﬁcf‘th&@k&e@!néht is

enmbodi nent s, nprises a no noi ety. I n another enbodinent,
L4 conpri ses a qm@mewwsd t@iheﬁe@wqevfé’}’l@‘lﬁhﬁa‘fe@*éﬁ Aditigeelly or glepaiixFiter

such as polyl Y%&%cd&{blﬁﬁdex?égioﬁw&%rc&ﬂen@@eaggﬁmpﬁépﬁ&@atmlwdmr such as
a pol yet hyl ene gl noi e Addi tional |y the nker ca

conprise, for e%‘ﬁ#ﬁ’lnéfthﬁé‘ttﬁo‘ﬁ’ B AR h&%ﬁ‘ﬂ ,Tgﬁﬁntlg?ﬂg{ 38 B P51 ecul e
noi ety. cloned intb tAe WRk©f QLK At tRQEipsRIAL is Hakedd O tiphé HelE: atnino

Dot veen” 1 ad SHRUAE LU BHEO RPL BFACT, Pl e R pEs T (e
repeat units, ngignel pepteker a]hbltqrolagoﬂls?sgmngaﬁdemm tsignaipeptidpireh enabl y 2- 6
repeat units, ar evenObu npmt%&?f erably 3-5 repeat units and npst

preferably 4 repeéllf10 consi st solely of the PEG noiety,
or it may also contain dmadidintd fdmaﬂtlb@imhm ganese the greombinaubapiessifned

al kyl or heteraogly lof th shlsbﬁsu&@t%f't%l‘elgﬁlgtoﬁgéﬁ%&gs tggﬁ)xﬁi%l ReELrefion dthe L4

noi ety to enhance t ter solu he conpl ex. _Addi tjionally,

the 10 PEG n®i eqnyquéalapere&enesn%aa@wéeT tergy Greulgiory Sareptrats meRtebcur

during the Conl 1H19@cte|p9ﬁ‘no@(rs Erbﬁnddfsldﬂi $tﬁbrEﬂ@es§6ﬁ cto‘ﬁ@&i)élements (e.g. The
subscript pis 0 or esence. of VWher e

: 0 o
present, L4 haspoéﬁadelné]&‘g‘in Sf%S)ft%&%rBH q TERER o Wh dgtﬂ}eﬁﬂtg’t(’d)bnal
group bi ndi ng tdhaia geﬂeemxﬁﬁfegﬁlbm@tseqnmbs etrg/dasmbl?d fdrlexample) in Greddeh@enase
may be, and the_other cl 5. grou i.n ot i

Exanpl es of suit&bre t fﬁg}ﬁﬁ CCa! Mﬁtﬁé ]iné)%rﬁll?wptlo% Bgadtelgu ﬂge%fjgé %%?ude
hydr oxy, mercapto(198@.bowill be apaedptedypy tend akdled méhm@ha’t &edeﬂlrgméthe and
Mercapt o groups, xgﬁ%m%%&aoq&ﬁﬁng tﬁcpée%@ljidn f%ﬁategak@%gﬁ%aya@em on

sul f hydryl grou , _from unhoxi di zed cysteine residues,

addi ti on of sul aﬁiﬁy@qetymaa:rbm@icapﬁge kost e & hfrﬁ@n%f?smﬂféher%@elr%g}f%ﬁ%%“% th

i m not hi ol ane, ﬁBtelh*a&nE@Q{éCPie%e@i‘e lﬂét&ylséq‘ug@es%gﬂﬂdnﬂ‘%ﬁﬂ hosB¢®liNO groups
(e.g., fromlysine resi dues), ﬁ

tﬁ ou ga ! rom oxi.dation
of glycoside sidarestaiFrIde vl ""ﬁ?‘ﬁﬂ% ?}Id“'gc? B‘ﬁ% Ve %Ofg’mte"? PO ne
residues), pgef@inediat BaR] G as tioncdeti e doit dy@mefaddvirat (CAMV)Eimian Virut he
anti body are th actlve thth ar egoi n rous | es bei ng
mal ei ni de, sul f‘ﬁ&ﬂg?"" 5&085‘??;/ & t‘}‘?ﬁg‘?“a‘é‘f"ﬁg‘@%@tﬁ] TR A g
car boxyl gr oupspolybha. Aﬁefbativdw mnviaf regﬂamfy fsetqyducgsl ma3%e gwdupclm thtﬂhe
ant i body anda Ielmde n S rred. d
enbodi ment s, éaél%lrplr%oé (DE[? E‘ﬁ%ﬁ % 11 e lago@ M Tits cCoOmpose
of sequences from different sources, such as the SRa promoter system, which
30  contains sequences from the SV40 early promoter and the long terminal repeat of
human T cell leukemia virus type 1 (Takebe, Y. er al. (1988} Mol. Cell. Biol. 8:466-

472).
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directly attached to the N-termnus of (AA).is a menber selected
fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, and acyl. 30Each R25, R26., R26, and R 261
i |Skl Indepelr;dent |y selected fromH, substituted or unsubstituted

al kyl', subst 4%, Unsubstituted heteroal kyl, subst

unsubstitute ary substltut ed or unsubsti t ut ed het erﬂg‘g)}%{%&m‘%z

substituted or unsubstl ut ed. | oal. k
i ndependent |y integers %‘F?)dﬁ'] upn {og X gp% %ﬁ%%efm aﬁ@e%éaﬁg]gqe &Esethe R26
and n x26' ar e riyabaphekirasiod wegmr@ﬂmdmbsmemmscmmddl@né Sﬂueﬂcesal kyl

(preferably, uns bt t ut
R25' . R26 and ﬁﬁ 3 g%qélgnc%ghatg) Ete?elphé/a]k_l])m oflﬂﬂ‘. V%& ngérgg&g% gf%nt)ﬁgm&5

unsubst i t ut ed Gbplmmoﬁmndlse}tgﬁta))le n@ﬂ@n@nﬁ? Qﬂﬁselelcﬁblé me@%’o‘vﬁ‘ilﬁ%tﬁ% s, R25,

R25', Rare all t
: oPep tide Li %k esel'ih hgf lﬁ)g‘t;@hsqusm%lcmtv%ctor had &e&m@&ﬂle&! (!:e‘é elg, QS 2.

cussed above, the i |1 nker
the invention 6@992336 A épt-ea3and TR} 74y desrlet 41 F f‘ﬂﬁ@f‘ ty?’lfés' 2 (I ]
)m, wherein F cepngsanks otRQones ;es@@n&@dmﬁgs§suagastdues megrbmsztyrl ormol ety.
In one enbodi nent, the F portign co ses. a %Qtl on ft odn
sel f-i mol at i vengthioyrEte. E‘?a b"eg“ﬁ‘é\” Fvﬁpﬁgﬁ LI %cﬁg drng 15 to a

E :)n j Egat S of B%l@&thlﬂe &1@)«3 g]?r}exﬂltluﬂeatﬁe d1h9drofbl’a‘te eedOctdsa (DR genetifod svent |
, , an are a I - X
D a0 B 25, 08 e ot ik Sqalo g o i P

represents a seklketionyol ative |inker. AA" represents one or nore

natural am no acids, 20 P%nd/ %sméfl%%%%ﬁ%tlan@ﬁeﬂw ﬁ91n§(ﬁie(1§pres§mh Sectils)

integer from1l and 20. N 86 range of 2 to
5o0r cis 2 or e’ﬁcodmgﬂaem are transﬂeﬁechgﬁomﬁpﬁc(lh)The ;g@aou; @n‘pqoﬁ@éaermat its

ta(r)n ?(2 t ﬂ] mS (r)HrJTISE ’ “nﬁg&%ﬁ%%&éﬁgﬂe&/ to cholrrﬂ)aég 'S;}Agcgég@ﬂet#ﬁf teohnigis edthmontl WseLt | y
16 for the introduction of exogenous DNA into a proparyotlc or eukaryotic host cell, e.g.,
electroporation, calcium-phosphate precipitation, DEAE-dextran transfection and the
like. Although it is theoretically possible to express the antibodies of this disclosure
in either prokaryotic or eukaryotic host cells, expression of antibodies in cukaryotic
cells, and most preferably mammalian host cells, is the most preferred because they
20  are more likely than prokaryotic cells to assemble and secrete a properly folded and
immunologically active antibody.

Preferred mammalian host cells for expressing the recombinant
antibodies of this disclosure include Chinese Hamster Ovary (CHO cells) (including
dhfr CHO cells, described in Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci. USA

25  77:4216-4220, used with a DHFR selectable marker, e.g., as described in R. J.
Kaufman and P. A. Sharp (1982) J. Mol. Biol. 159:601-621), NSO myeloma cells,
COS cells and SP2 cells. In particular, for use with NSO myeloma ceils, another
preferred expression system is the GS gene expression system disclosed in WO
87/04462 (to Wilson), WO 89/01036 (to Bebbington) and EP 338,841 (to

30 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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does not conprise a carboxylic acyl group directly attached to the
N-term nus of 25 (AAlk I n anot her enbodi nent, the F
portion conprises an am no group and an optional spacer group L3 and
LI is absent (i.e., mis 0), corresponding to a conjugate of fornula

(b): X4-+4FAA D YD ¢ HO In this enbogj D,
L4, AA', c, Aﬁ”@&“%ﬁ% as defined above. The subscri pt g%fylﬁgéh%mé?ml .
1.3, if present, .is a spacer group C rising a priary or secandary
am ne or a car BBYhtherhgstCElisGeATOVgY &&ﬁ?o%geﬁaan&e?%&e etdﬁ’@matﬁ?%w%fn e
forms an am de JeiapdanahidBrofeipRimtianion sathéexyl functional group of D or

t he carboxyl of L3 5 forns an am de bond with a pendant am ne
functional group of D. Self-Inmol ative Linkers A

sel f-i nmol at i vehhiastbrizatiinaf Antibiofivi Bintl tigtoem cal noiety which is
capabl e of covalently I|i,nki 1 her t ag RGeS AlmaT0l eti es
into a normal | y stable rnﬁlf)ogr% éﬁg&%%{é%nuﬁ\ég?e_st?%%easi.ng one %af sai d
spaced cheni calmaswhedip bpdorfexanple, stendeg! ELES o dpricdly anigistieciiies s copghns of

enzymatic cl SR Guifd S/QJrkc%ﬁhﬁ%t%égﬂleﬁ%xmt@e@, &4 FRUAME1T) at | pg/mL
spont aneously cleavin romthe remalnder of the nplecule to rel ease

the other of  sah BBSpetben tosked wigh Snbrvacisgum appniR RO dAtEORf h t he
present invent iQfhodd ﬁ?g,%ﬁﬁtfoné STPRkAL frif mefRARBA-inrSunCey Rlceyid addtd oked at
one of its ends to the pepti{?g moi etg/ %P%g[?lv entI%/Y Ihi{_:k dat its
other end t& t fechorrdindipyogted 25 L2ihgws &3¢ & I PRES JF T8 T i ety whose
derivati zat i on ppshivRid sdBRaiivaed egheabndagtrbageitt Yo g, Sor lmpat mutibpiss and
covalently link together t ept.l de noi et d iety into
atripartate n&l"@“@gﬁ“ %Iﬁﬁif'gpegl%l a ‘ﬁ%dcglﬁl G%ﬁﬁf{:onﬁ:&gﬁ?ﬁgg‘% %:igﬁl y inactive
in the absence phbsphduae foai fetr ae37ALMa ftetyvrshing, ithe Iplakes aws devploned with INPP

cl eavabl e by sugch 65OV, 1 Ynikd Ak aagioh he
spacer noi ety asﬁb tr%tgég%%rﬁ)ltﬁ ?éﬁé&%ﬁ%{i %{?%g?@gréggyﬁéﬁagg’t 1reI ease0 0 of
t he pept i de1aroiteshighist diterst Wi be pse &r fusioes nol ecul e. Such enzymati c

cleavage, in turn, will QGliyat&atdeesafe aiofWBalsh boussh@kaedas: of the
spacer noiety and initiate spontaneous c]eav

. age of the hqn
coval ent |y | i nkibrifompethashaveposiiys ’@i‘%}“"%‘”‘ﬂﬁ’e‘“ﬁ%ﬁ‘d‘%‘?“&?‘ ,%lgor?ﬁétfaéby
ef fect rel ease W withighrauity dhdphafABCHO b agidialih yrortitaaasabdaedandSee, for

XL 2 Sl oty g B A
(2002); Boygo etthaparent JAMD: BYBHISK),28d B chasal fdBoykingd 5-40 vial cpith2R 6071038658,
the disclosures,gf. whigh are incorpgrated herein by reference.
To purify anti-mesothelin antibodies, selected hybridomas are grown
in two-liter spinner-flasks for monoclonal antibody purification. Supernatants are
filtered and concentrated before affinity chromatography with protein A-sepharose
25  (Pharmacia, Piscataway, NJ). Eluted IgG fractions are checked by gel elecirophoresis
and HPLC to ensure purity. The buffer solution is exchanged into PBS, and the
concentration is determined by OD280 using an extinction coefficient of 1.43. The
monoclonal antibodies are aliquoted and stored at -80 °C.
To determine if the selected anti-mesothelin monoclonal antibodies
30  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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One particularly preferred self-inmol ati ve spacer nmay be represented
by the formula (c): 30 The aromatic ring of the am nobenzyl group
may be substituted with one or nore "K' groups. A "K' group is a
substituent on the aromatic ring that replaces a hydrogen ot herw se
attac_hed t o igoelostebe four non-substituted carbons thatush&opasst of
the ring structure. The "K' group may be a single atom such as a

hal ogen, 5 or may be a g‘fi ld&!amﬂ{e(ﬁ'f% 1%)&‘& Rt plﬁ‘fﬁetharﬁﬁoc@és kvt Eype EEIS@\VS @ﬁi geyl ,

am no, nitro, hydroxy, koxy, cyano.
i ndependent | y s:etfm@@snfgrr@ﬂmtme@ﬁfofeﬁaa l??é‘%'iasiﬁ?tﬁlj 5er %%@% F%Ct?feéfame

al kyl, unsubsti
het ar oaI Kyl tﬁ 3k KMlman %Q&:ﬁdnﬁl%%d@ b8t &aﬂxl&ﬁﬂlter pleds sl cb&tédi‘d

uted aryl, unsubstituted

heteroaryl, uns}’ﬂ'é’sltﬂg(l‘ﬁk el Y@“dmmog&?ﬂﬁqvfﬁfgégﬂtﬁeé g@%%’ulf}
unsubstituted hej @S&QH&JI@@'&ME&CE&QMH&L@Q@DW 1R tes‘i\lEiBﬂdRBBal aNFEﬂdxetC@-
22, O0CONR21R22, 0QOR21, an g [ &

i ndependent | y S8t HIWWFWF%%@%E“@%HRgﬁ%ﬁ ogF° ,urssutl)lgﬁs ted
ﬁl {<yl IuEslubst lt%éﬂltréédte&bvkblbltheﬂmbﬁﬁ IgQu toe burhvatl gl spdokiglalkaline phdsghataseit ed
et er oal ky subst i aryl unsu ut ed

het er oaryi , unscﬂﬁlgﬁtt‘:t%@fo & ﬁg"’t‘%r oar yePOPEd ingta%q}fzg% éelsélesﬁgitjgg?%%:v%cl oal kyl
and unsubstl tut ed het er doyichesethdliy humddefipalsoropn be tetsiser reagbyitysviths

| ud
i ncl ude, )@esgﬁﬁaﬁﬁ %g&&em E}OF% Blﬁgﬂyi | mes%@m a%ﬁen %ﬂ:ed and

NHCOCH3, N( }% I is_an integer of O,
1, 2, 3, or 4. subjewido pndredodesyl s @,Eﬁlmgﬁriam@e ge]selqytrophoresm The The

ether oxygen ats@ﬁ_&r:ﬁ’éd dofiSnSd BakiF&L 18 mﬁ‘e&uaia&v@enibﬁans@ﬂa&@a aflh 1% a
carbonyl group

line fromthe NR24 f i nt
aromatic ring ifAiel @dsaen.z2pd prRdgd "flﬁéhea‘Pﬁnﬁg ‘l"L?TE‘B‘i?‘J(S ettﬁftegragj‘“%aél ¥8nded
to any of the fiydnGaddaeiRs udikint hodhin I@crarmmﬂa@hasspmgasam dewetprbtith

substituted by th 4f i |
of Xis covdl eré@%@?@%%ﬁgﬁ%ﬁ}ﬁgﬁ %?’l )réitgl‘a : d par ;ngf)lsio??olnty
relative to the -CHZ 0- mbmmngﬁ@dﬁmsroéamsmb@iy@@lsei@tﬂe@r&qa@ﬁlﬁqlﬁ‘e
group consi sting, of %liysr}ﬂo%ﬁéﬁ %'1!) nﬁgxé Jﬁglmugb’c%gb'pélg E%Q@yﬁhé@fﬁwhn

substi t ut ed heteroa nsu t het er oal kyl .
speci fic enbodi prewip, fomﬂmplsbhglﬂm’ @)@@P?UY Cells or cell lines thay ngywrallses¥BSEFFhrent |

the invention %&Xﬁ)gﬁlspr&mf? %%'@@MN@T—I—@@G e Anliar KB )xelBbOY 8e usshier ei n
F conprises the structure
20  oracell line such asa CHO cell line can be transfected with an expression vector
encoding mesothelin such that mesothelin is expressed on the cell surface. The
transfected protein may comprise a tag, such as a myc-tag or a his-tag, preferably at
the N-terminus, for detection using an antibody to the tag. Binding of an antibody of
this disclosure to a mesothelin protein can be determined by incubating the transfected
25  cells with the antibody, and detecting bound antibody. Binding of an antibody to the

tag on the transfected protein may can used as a positive control.

Bispecific Molecules

In another aspect, the present disclosure features bispecific molecules
30 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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Il cl R24 where R24, AA", K i, and c are as defined above.
I n anot her enbodi nent, the peptide |inker of fornula (a) above

conprises a -F-(L1),"- that conprises the structure: wher e where
R2|4f AA , K i, and c are as defined above. 5l n sonme enbodi nents, a
sel f-immol at i L1 or L2 includes AN R17 R' (: y re

0 o
each R17, R18, an 9 is independently sel ected fromP#%géza Slsoﬁgﬁut ed

or unsubstituted.al substitut ed of...unsubstit. | and
substituted or Iﬁﬂ%cﬂtégtblf’ttbbﬁ%g%m i ;/d]a? g%OndH%en? glngﬁﬁé %1%% %gje‘)?&*g?{)r%ﬂ%éu% %; 4.
I n sonme enbodi rimpl syltiRtafiamdediles ark@lsameenilqddereancianpassyd By thy tew) Ky |

(preferably. ungybsid ied. Gl By bl 1L S AU LRl RIE are

Cl-4 alkyl, such™as m . _ odinents, wis O It
has been found gexgtie fusivemondobajent heseciating or oriisecul ar sel f-i nmol ati ve

spacer cycliges 1 el alivalofhlig horeskii ¢805RrGHARL B1HESiSo mbideudt L2
I ncl udes where R17, R 8, 4, an
comprising at least one first binding specificity for mesothelin and a second binding
specificity for a second target epitope. In a particular embodiment of this disclosure,
the second target epitope is an Fc receptor, e.g., human FeyRI (CD64) or a human Fea
receptor (CD89). Therefore, this disclosure includes bispecific molecules capable of

10 binding both to FeyR or FcaR expressing effector cells (e.g., monocytes, macrophages
or polymorphonuclear cells (PMNs)), and to target cells expressing mesothelin
protein. These bispecific molecules target mesothelin expressing cells to effector cell
and trigger Fc receptor-mediated effector cell activities, such as phagocytosis of
mesothelin expressing cells, ADCC, cytokine release, or generation of superoxide

15 anion.

Where the bispecific molecule is multispecific, the molecule can
further include a third binding specificity, in addition to an anti-Fc binding specificity
and an anti-mesothelin binding specificity. In one embodiment, the third binding
specificity is an anti-enhancement factor (EF) portion, e.g., 2 molecule which binds to

20  asurface protein involved in cytotoxic activity and thereby increases the immune
response against the target cell. The “anti-enhancement factor portion” can be an
antibody, functional antibody fragment or a ligand that binds to a given molecule,
e.g., an antigen or a receptor, and thereby results in an enhancement of the effect of
the binding determinants for the Fc receptor or target cell antigen. The “anti-

25 enhancement factor portion” can bind an Fc receptor or a target cell antigen.
Alternatively, the anti-enhancement factor portion can bind to an entity that is
different from the entity to which the first and second binding specificities bind. For
example, the anti-enhancement factor portion can bind a cytotoxic T-cell (e.g. via
CD2, CD3, CD8, CD28, CD4, CD40, ICAM-1) or other immune cell that results in an

30  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 or a single chain Fv. The
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a K are as defined above. Spacer G oups The spacer group
L3 is characterized in that it conprises a primary or secondary am ne
or a carboxyl functional group, and either the am ne of the L3 group
forms an am de bond with a pendant carboxyl functional group of D or

the carboxyl way Bbowlsdsf orms an ami de bond with a pendapkr@ghosirsizs
functional group of D. L3 can be selected fromthe group consisting

of substitut ed l?olapﬁﬁp dé&éﬁ%ﬂz cglﬂ%} heawléﬂélh ek, %Qalﬂ'}mlﬂﬂiﬁﬂ-{%ﬁ’lbﬂtm ed

het er oal kyl , ute Ituted aryl, subStituted
unsubst i t ut ed Hbqr@f@a:hw a Fyor asingls chaingoagirugtas depeihsd iy - 249778 o

het er ocycl oal kyfl,qndr Bt 42, tgg&jngﬁtggplwﬁgﬁqgg* 3] SN bSRAccAN aromatic
group. More pre aerrlébl Y, 10 caonpri sesﬁg@' tlnC&gor ) o

i c_aci rou
aniline group or indole @?’&fﬁ’bo‘ﬂﬁﬁPtitP?ﬁ‘f‘ql‘nggp@éﬁ%Foé%“ g‘f‘fg%“tel?tg‘df ures
that can serye @si@8 by h3moMctdnal aﬁmaﬁﬁhelm@iﬂgdewmﬂsﬁalblo@mmg human
structures: HN- 4HN- 1 8 Iég whe ect

and NR23, and wifgpeegiebslin ?d l?éﬁ"b&?éecﬁmpfggrﬁecfﬂm §ef§r§f |atnﬁfq%ad or
uns Iubst i tuted aﬁlg%ght ywa:asgeh&su&@d? o %m‘laasbm i.t THeeeChehs bmtoded total of and
acy on cl eavage of t f.th ti

cont ai ni ng L3, WEL@SWQW%F &Jfﬁ’?erfgceeatf’% ]g%er > !fi‘ eélmg‘P'%nnm %Iee Fey

Accordingly, theehdr m&&tBﬁles(CDB@SEﬂRﬁmm?@ndmﬂum(Csl@I tambpRfitred 0 D
does not significantly alter the activ

| ) not he
enbodi nent , & poreiiBstohe Frygecgptong ymer @éﬁffﬁwrfﬂ%ﬁg gL a 72
spacer. For ex iy Bolechd, W& sﬁMﬁ%H@ﬁthyf&rhx&md:ﬁéi@lg@(mf s10dmigocar myci n
derivative in which a portlon of %@ uncfions a spacer.
Non-1imiting exanpl es ofl1€RPAERD Chaéﬁctteg"z?t‘r?ﬂf’ ??Eal‘f‘ﬂrc?gegecrann\l;{i?
NH2- (L3) - D has moitibntt bitibedisakaikicgted ih 510 SMWO@IMmHBM%&IWrt@FamEQr 25
WO 2009/ 045957PCT{ U% 908/f8?8123

y 1nicorporated by reference herein. These antibodies bind to an

15  epitope of FeyRI, FeyRII or FeyRIII at a site which is distinct from the Fey binding
site of the receptor and, thus, their binding is not blocked substantially by
physiological levels of IgG. Specific anti-FeyRI antibodies useful in this disclosure
are mAb 22, mAb 32, mAb 44, mAb 62 and mAb 197. The hybridoma producing
mAb 32 is available from the American Type Culture Collection, ATCC Accession

20 No.HB9469. In other embodiments, the anti-Fcy receptor antibody is a humanized
form of monoclonal antibody 22 (H22). The production and characterization of the
H22 antibody is described in Graziano, R.F. ef al. (1995) J. Jmmunol 155 (10): 4996~
5002 and WO 94/10332 to Tempest et al.. The H22 antibody producing cell line was
deposited at the American Type Culture Collection under the designation HA022CL]

25  and has the accession no. CRL 11177.

In still other preferred embodiments, the binding specificity for an Fe
receptor is provided by an antibody that binds to a human IgA receptor, e.g., an Fe-
alpha receptor (FeaRI (CD89)), the binding of which is preferably not blocked by
human immunoglobulin A (IgA). The term “IgA receptor” is intended to include the

30 gene product of one o-gene (FeaR1) located on chromosome 19. This gene is known
to encode severa) alternatively spliced transmembrane isoforms of 55 to 110 kDa.
FeaRI (CD89) is constitutively expressed on monocytes/macrophages, eosinophilic

and neutrophilic granulocytes, but not on non-effector cell populations. FcaR1 has
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HO andoz 5 where Z is 0, S or NR23, where R23 is H, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl, or
acyl; and the NH2 group on each structure reacts with (AA') 2 to form
-{AA ")-NH. Peptide Sequence (AAl)c The group AAl represents a
singl e am no_acj plurality of amno 10 acids that_are

t oget her by g&ig%/og%%ﬁs The am no aC| ds may be natur 5?"3?%?%{9785@ ds

and/ or unnatural a-ani no aci ds 1b[y be inthe L or the D
confi guration. mediusrinEariRM )fa‘tbof 841 andflpide Whick fsdpassated 4Rt o

acids are used. exﬁﬁu@%y@fne@ﬁgpg'@@gﬁ or GNUCEF ((WBrtANTH 06 @ ( 9S6)aTrRickiS €d.
The term "am no acid” refers to naturally occurring and s ¥ Ehetlc 15

ami no aci ds, asRewers in&amggiognl 23 4 n &PW s Brgeckif ipogena Wi cs

that function iigassBERSTAsi Kk &6 A7, &mbﬁ}ﬁwmmld@%mﬁghgmﬂ am no
acids. Naturally occurring am no aci ds are those encoded by

genetic codes axndipsidomaia, hevrdasen denqribed Gréanisiro.Reate! &y @924 é’?’m’f‘ﬁ%l f| ed,
e.g., hydroxypr@kifg) y-carboxyglutanmate, citrulline, and

0- phosphoserl ne. Am no acid anal ogs refers to comt)ounds t hat have the
same basic cheni cal strEewra@dFaﬁﬁeﬁ@%ﬁ?%ﬂgw&ewﬁ%‘&e %o acid,

i.e., an a car b&@e&ﬁ}ﬁﬁowo’ﬁlepmﬁl@ldlfs@osarelwcﬁﬁs@%gaare@l)@ﬂﬁr&@@@ﬂmr@ﬁm@, an
am no group, and an grou

npseri ne, norl eéjﬁg{r}]f rrllgs &bonl ne
sul f oxi de, met HWHHP%%TGFFBECI’? e§u’lnf"&ﬂ‘i}’tﬁﬁ’r? SrCHCRRRR gL e P ed R
groups (e. g0 ruszpﬂeﬁetcatn@deeas(agdLsfomdoqmpperdal)b(a):mﬁnmmfcmgtoxn:et ai n

t he same basic 5.ch cture. ri
acid. One ami nd“&Ave 'E(‘,t &D%xpﬁﬁgcyﬁ%sésg ai“‘a(“gar Ei‘teéeu %‘F gdlcang% Rgﬁ i
whi ch is a precufesigenst incladigy saifaetigamtaigsted miicinved in the formati on of

urea in the |iver. Am nQyaghfnH fBklios LEHGES a@r&é}ﬁmoﬁ@tm@@munds

that have a structure t erent romt eneral chem cal
structure of anvihehcapbersiptpyedbinttherbignecificopaleculss ¢f ﬂP’fﬁ FRENBUTE ASIMUEIRE,t 0 g

natural |y 0GEUIiniGo 801 iRafflithond AShal AMAIER " unnat ural ami no acid” is
intended to represent the "D' stereochenical ngg] of th twentdyby

natural |y occurring ani rgeBighegdic gelseylssiobthe Ri5ErpEdisclopury eang pERy
under st ood thatcohﬁ]&uﬁ@ﬂu%dﬁ&ﬂ%ﬂ&ﬂdm@dﬁ&ﬁht&@Ie@ mahtudesmﬁmm ogues of
the natural am no ] and nt heti ca dified th
natural am no dﬂefsﬂtg(im%{@ n§§?ﬁ° 'tt‘F 55111}%)11%1{%%?%%1%@?#5%{0% ea%t
are not |im tediidng sgmfmny afthedtsispheific mglealelopt Brgenaiicd mw@ﬂnmﬁéhvad or
15 I'engt hen b LR d b

optional |y gﬁ bs gattedg %&gerr %ex?‘trhg qudmﬁ&&@cn?eggrgﬁro?e%f }!)8%11&59 a

roups, no aci rised
hal ogenat ed gr oupgy Ofnoeiﬂeg amr%Sﬁaltlw@nm e b ey for acwale@hcymuagﬂfém pS.

Wen attached t led ﬁfss—ﬁ’rﬁ(u@%@én@ﬁéhﬁle@%téﬂ@ chﬂBH&iﬂﬁdeONqsu&:Hﬂmaﬁlsjo
acid is in the iEn amno acid side chain", where the

car boxylic aci clacgtlf‘dblﬁacé‘ﬁtet(%T%)ﬁﬁ ﬁdhth’eplé{zﬁ&’é’b%‘éﬁacl‘@b@%dow th a keto

(C(0)) group. &@len@&ﬁal@i%u@(m)eri -5t ikh AL NE-pyHicledi R epidngte
-C(0) - CH( NH2

and sq forth. T tjde ce C
functional | )? t HSPRRY mdrs}ﬂg“ﬁ‘t“ic’(ﬁlﬁmflﬁéh(ﬁﬁ ‘dam‘%tﬁ)ﬁ)aﬁy@n}?fﬁ?"r% ‘)cbo 1a(%‘?/\/nen
c=1) or a pl ur akiltoySMECHEEe BQ., KaipEky @ichedse)ohBiphitd. h0: 8686;d éu, bbhes .

The peptide Seq e@@g&&%&ﬁf%ﬁ%@ FJ@%@’S&%} eCt %gds 1r90¥udet ose

enzyne-cat al yze noa 1ocat erest in a
bi ol ogi cal systdraribédoin Paulus (1985) Behrmg Ins. Mitt. No. 78, 118- 132 Brennan er al. (1985)

Science 229:81-83, and Glennie et al. (1987) J. Immunol. 139: 2367-2375). Preferred
30  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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25 exanple, for conjugates that are targeted to but not internalized
by a cell, a peptide is chosen that is cleaved by a protease that in
in the extracellular matrix, e.g., a protease rel eased by nearby

dying cells or a tunor-associ ated protease, such that the peptide is

cl eaved eXtr%ﬁﬂoEﬂr&ﬁSJY For conjugates that are desigp ﬂsﬂ‘oﬂkﬁmsm
internalization by a cell, the sequence (AAl)c preferably 1s selected

for cleavage by an e r A pr gber of
am no aci ds wi tHlt “lf‘r %gbet |CHI§°%'3%D%’3§%5H efrergtl)orlnlsll%%a?ﬂ%o C%%tﬁl %r e
prefer a_bI y th_enﬁmm:rlorsxﬂieydtylaesaimempreﬁmbbisme pri@ tagonivgativei ds or 1, 2, 3
or 4 amno acids conpri ocfhblﬁ)cﬁ%gﬁe QRIUABE ERbA 1B e
susceptible to cl eavage y s 3 S or asses of enzynes are
wel |l known in t¥eetommt expressed and assembledp:ﬂéep @.rnaﬂjps)t:cel]( Ahis mpghed isrartipdariyn

anino acid sgqug g[ﬁlﬁv}{ere% A96: hOIEQEN § iR x SRAURNAS & Fhb, FRAE FS), 8r
cl eavage S|te by t se. Many protease cfeavgq%g seguences, are

known in the arligand ﬁ*S@n@mwlw hiseseHip maleculg of thag fisipsyre saprpe agipgle

(1990); Dunn etqpa, HME’:ELHE coﬁ[})ﬁ)ﬁﬂ@ene s%l%chﬁr%tﬁcﬂd@%ablﬁﬁmgct&m@hmlor Met h.
Enzynol . 244: 175 ((11994) ;. Thornberry,

(1994); Veber e%mggwhnetnﬁpe‘:@ﬁ nelestle COZ‘IPESI“%@‘@% ”f%ﬁ%lt"m’gfﬁl?h&é?w £ Meth.
Enzynol . 244: 4131&8&1]?&9&49 ¢omfpeltivdtL Bhst Blo satlglel\&iifn moEﬂﬂq;srrMetthlaﬂ’Dr 16dp4ring

(1995), Hardy et a oi.d Prqtein Prec prent ,

Agi ng, and A%/zh@?pﬁ%’ﬁc @aﬁ%ggges’c l%fgtf VESTEr mgﬁ%g{go o P(%ﬁeds %}11994)
In a preferred esﬁlgdi NBI8e,40%; rsewp,em 5.4, BEfUEAGES; @m 798 ﬂﬂSlSGﬂﬁé§ all
10based on its chta% %prvﬁlre]c tb ncrégggxm t Yssomal prot eases,

nonllmtlngexa es o eca epsins B, C, D, H L and
S. Preferably, the pept |Hjed1®eqq’@erbesee°{fm<)l@mﬁ%t0@&ﬁél?ﬂc’@céﬂ*g%?eﬁa’nbe

cleaved by cat h&ﬂ?ﬁl{gdﬁy &} eﬂrﬁﬂ’l@ ELISA, radicimmunbibs3MRIAEF A hQEtigent , the
pepti de sequence YC'i's chosen based on_jts abj l“"é’gﬁto be cl eaved

by a tunor - d8sokipastas & &argé‘ﬂ"é]ag’é‘b“@% A Westen Bletseys Ea gpe pEays
extracel lularly dna‘aﬁyh@teytb e Bire'éé‘lc@dff pidﬂfﬁiDﬁnﬁB@ithmple&eaﬁilhE&st(bﬁr emblbflhg

i ncl ude thi nmet oI| opept i

the sequence (AXEY eg': direazep r% r"i‘ﬂ g“tf?%” §%ef’lé (%‘)1’: i C%Ifl%l?iﬁ%emr%qbﬁog § aé e

or E r épt ase. the FcR—ar{clbﬁylcblﬁiﬂb}&s cdnte deredted| using & 2.na), enaxg?pﬁe@nebody 0;

pept i de sequence i.ta vention
%bﬁ# BEpen vIu]c Eegez‘gglz%ana E@mﬁgﬂg Hﬁ@g 5he uk;ohf F¢H

i ncl ude Vval -
Phe-Gi t, Leuze o tomplekes. Giltrpatibely, m@mnpl@weamb@etemuwat%g%ﬂ Vﬁwﬁgof
Phe- N9- ni tro- Ar g, .. Phe; Bhes \})sfl Fore ﬁ@ﬂpgﬁﬂeyﬁam@ ﬁédleglﬁvéhy Rbeled and

Leu-Al a-Leu, Ile a Leu, Leu- Al g %EPE% {
40), fI-Al a- Leuvsad maredicipome assnb(lﬂé) <S@91’5°f SHEPlEy Welp‘ﬁaé‘ 4 iple ID
NGO 42) Val -Al aRadﬁﬁMmlﬂ%‘dSS@S}’ﬂ‘»@bhﬂ( ‘BaRingdulddn Ha’ﬂ)ohgdn&lmﬁs ﬂ"eo@ahiquesand

Lys-Leu-Val. Preferred t1de 5s nces. are

I n anot her enbo@'i‘er@ﬂ?“m?ﬁ eé‘f’ri\%ﬁ a]cggg "f%bcg‘éstlg%?rptof‘?g%ﬁy 65%% ceg equ*e dr ug
nmoiety is 5edeseCfa&ﬁacﬁtﬂ@@dt&ﬂ&&mﬂﬂﬁe(ﬂd&ctﬁ@bﬁﬂuﬂi megs sfthe vdé af a yAs seintiflston Ci t
Cys, G n, %%t - rer]ll%s, Met, Phe, Pro, Ser, Thr, Tinp, Tyr,
and Val . In yet 8??{8?’ ‘é%d?ﬁ Mt, the amino acid |ocated the
closest to the drug npiety is sel ected from 30 the group consi sting
of : Ala, Asn , Gn, u, Gy, Ile, Leu, Mt, Phe, Pro, Ser,
Thr, Tip, Tyr and Val . In another aspect, t@i@w%fovﬁkdiﬂanhlibd?@&trﬁf ﬁml@@t&

readlly eval uate an array_ of peptide sequences to det ne. t h
utility in the ﬁ?%@ﬁtwﬁew%“ﬁef‘%ﬁgmﬁ‘é%ﬁ& t afl&mﬁ’ﬂglh‘%u (RS imvetion

experi ment atigon bﬁ@@)emfcglrlmﬁé&meﬁmes&hmtﬂ’ﬁft’iem Mn,plye.rs “lBiker”) The partner
(1977) Anal ytical . Bioch eﬁ%@’i’# 78:47-51;

9
Bi oor gani ¢ and MSEFES %48 Wi GROPIE £ E’r9 Tf%gﬂ?rawm %‘a’(c%ézno)‘“ T.A,
et at, (1997) Cogiipki4 yytaddith, Bnal-ogytode dddie 35 an immunosuppressant), a

radioactive agent, another antibody, or an enzyme. Preferably, the partner molecule is
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A conjugate of this invention may optionally contain two or nore

| i nkers. These linkers may be the same or different. For exanple, a
peptidyl linker 5 may be used to connect the drug to the Iigand and a
second peptidyl linker nay attach a diagnostic agent to the conpl ex.

O her uses quﬁ%%h%ggpnal | i nkers include |inking ana&{%ﬁ%ﬁdgw%@ﬁm S,

bionglgcules, argeting agents, and detectable | abels
ant i body- partner conpl ex. drazine Ljnkers ( 10l n_anot her
enbodi ment,  t he* YWHFBgdPemBFerereehYy Bt gt eatiibya eiedadt Hepa st e
; il 12 y I4 )rmrD LaE IC ;/ QadiblibeE %hm&;em iaBel{dien ERRheGRicaalAS a ihetBlemedifinateon

- p byt " ein D Li, L4, . .and. X4. are .as | ned
above and descrf Bé"gmfeifﬁ ﬁee"’rnm?‘fjgy &P a%u& ﬁug‘}tlgn‘l%y Rlegpe g?oa ] ?tgllgs%ég&t he
structure: C(R24) 3here itsdpdigaiinfonid, ths amibodyrsteerg e chujugaielo the hfget tsRuejos O,
|, or 2; each R24 .is er .ind n I f {: u
consi sting of ﬁﬁléﬁﬁEﬁF$§@§'s%?%?fgﬁﬁﬁgﬂﬁi%W§§P§%£§PEV%?HEU g%?%ﬁtgd
het er oal kyl , arigelegisUfosdtiot.ulnecmisstarceathik ginjugatn & mterpalized wiwy a aregiond

(i.e., the bonqeﬁé%%ﬁg%?gﬂﬁaﬁﬁ&q%&“ggmyhe backbone and the adjacent

20ni trogen) or:
Linkers
In some embodiments, the linker is a peptidyl linker, depicted herein as
10 (L4)p-F-(L])m. Other linkers include hydrazine and disulfide linkers, depicted herein
as (L“)p-H-(Ll)m and (L* p-J-(Ll)m , respectively. F, H, and J are peptidyl, hydrazine,
and disulfide moieties, respectively, that are cleavable to release the partner molecule
from the antibody, while L' and L* are linker groups. F, H, J, L!, and L* are more
fully defined hereinbelow, along with the subscripts p and m. The preparation and use
15  of these and other linkers is described in WO 2005/112919, the disclosure of which is
incorporated herein by reference.
The use of peptidyl and other linkers in antibody-partner conjugates is
described in US 2006/0004081; 2006/0024317; 2006/0247295; 6,989,452; 7,087,600,
and 7,129,261; WO 2007/051081; 2007/038658; 2007/059404; and 2007/089100; all
20  of which are incorporated herein by reference.
Addtional linkers are described in US 6,214,345; 2003/0096743; and
2003/0130189; de Groot et al., J. Med. Chem. 42, 5277 (1999); de Groot et al. J. Org.
Chem. 43, 3093 (2000); de Groot et al., J. Med. Chem. 66, 8815, (2001); WO
02/083180; Carl et al., J. Med. Chem. Lett. 24, 479, (1981); Dubowchik et al., Bioorg
25 & Med. Chem. Lett. 8, 3347 (1998), the disclosures of which are incorporated herein
by reference.
In addition to connecting the antibody and the partner molecule, a
Jinker can impart stability to the partner molecule, reduce its in vivo toxicity, or
otherwise favorably affect its pharmacokinetics, bioavailability and/or
30 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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wherein mis O or 1, with the proviso that when 113 is 0, n2 is not
0O; and n4 is 1, 2, or 3. In one enbodinent, the substitution on the
phenyl ring is a para substitution. In preferred enbodinents, nl is
2, 3, or 4 0or nl1is 3. In preferred 25 enbodinents, n2 is 1. In
preferred enasiigides; | is a bond (Le., the bond bet weems20dds123
20091045957PCT/ US2008/ 078123 t he carbon of the backbone and the

adj acent nitrogen). In YR Bk M arkd M vy dibir BAEY 0T
a 6-nmenbered self |ﬁﬁ0|§€%¥@%Fgﬁ%dmkﬁggn lq{eeavag% g&a#ﬁlealmhen
N3 is 0 and n4 teglegvediatn dinbt draeer atypastecl! sudhes ﬁ)}i}mS&?Pfﬁhﬁmﬁeﬁl@éﬂl"nlﬂF can
formtwo 5- mr;ﬁ?%&qqﬁiﬁ!' be thé'%?ﬂl’létxﬂo\/egulé ' %FE!@&VH@Q&E& &W@m ﬂaﬂreYe‘t

ot her aspects, or ns nbered sel f immolative I%lnﬁg
forms a 7- menbeFiufeabet pids Wripsluging vetepiorptiongy theppgierolge %Blér ed

sel f imolat} V%Jublﬂkﬁa sﬁfaﬁiucasuﬁ TR Pre@dred akivablggiﬁhlﬁtfbﬂéﬁzﬁrﬂaﬁ&(ﬁé&vagd pon
cl eavage. The rate of cleavage is affect edhﬁggt he si f the ring

formed upon cl eBY/at§dertifp fnds, Cb%tﬁéﬁﬁ?gﬁi;aﬁ%sﬁ nKaggsSy Fos ‘eavage
desired, an app&f&&hb@tﬁdﬂ Aeand I B@ieti@. Deothed empdingponthe livasageessine be
sel ect ed. IoAnoth dr1a2| gjfstrthcture,gﬁ, has the fornula: 0 R24
where q is 0, 1% a§ g cleayed fhrough chapggs i R24 is a nenber

i ndependent |y sel ect ed fMprt gpatip theebidiyse cangoldke speedsuthsthich theed

al kyl, unsu tltte al k t | ;

ansubst i tat di HOREs st PrenyEita do LB QRS SORAEN, 1n B0 eptodiments,
five-, six-, orhmwmlmwb@téehvpamgssla‘ﬂldﬂaaéwl‘le%ﬁ%ﬁ Feprpwplerit s can be

added to form Ml %thm Bledsk BSinlation or in a formulatidd \GitH¥RPAAdkirEhse QﬁiQ@Mﬁfge
chem stry and cyclization kinetics of the_ various hydrazine kers

i s disclosed i nfc\asesgamnant.igmay bemupgiuldy eYidra fjukergthicRigieayps mgre s owly.

i ncor porat ed hetiRiafrded Wb%@ﬂ@l@%%o&ﬂhﬁdr&%eﬂinﬁd&ﬁtha chnlhe designed to
In yet anot her enbodi nent, %6I i nker conpri Sgs, an enzymatically

cl eavabl e di'8ul FFRIBAGTHEHOL SP framaFE S 1995 S%he i nvention provi des
a cytotoxic anti body parTmmme@mmalsmﬁnhwmbgmamspmtmla:umzomsm ng to
Formul a (d): x4 5 J 41-1) 5

and X4 are as d |aﬁ%18n W%o?/ﬂéméon g%}ess é? ?1%1115% %‘Utrhm erltel?faﬁﬁés,tahr?d %et

di sul fide |i nketissgompell Jhisdeaurgproviges b aignifiepnt mefétsmﬁﬁzli RIplengatepie

2009/ 045957PCT/ H§819t9<§1/ HUfGEAT the partner molecule. The linker also serves to attenuate the

20  activity of the partner molecule so that the conjugate is relatively benign while in

circulation but the partner molecule has the desired effect — for example is cytotoxic —
after activation at the desired site of action. For therapeutic agent conjugates, this
feature of the linker serves to improve the therapeutic index of the agent.
In addition to the cleavable peptide, hydrazine, or disulfide groups F,
25 H, or J, respectively, one or more linker groups L! are optionally introduced between
the partner molecule and F, H, or J, as the case may be. These linker groups L! may
also be described as spacer groups and contain at least two functional groups.
Depending on the value of the subscript m (i.e., the number of L' groups present) and
the location of a particular group L', a chemical functionality of a group L! can bond
30  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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wherein each R24 is a menber independently selected fromthe group
consisting of H substituted al kyl, unsubstituted al kyl, substituted
het eroal kyl, and unsubstituted heteroal kyl; each K is a member

i ndependently sel ected fromthe group consisting of 5substituted

al kyl , unsubg}' JIAR-To N al kyl , substituted heteroal kyl, I ed
het er oal kyl , sdu sioﬁqi’}t ed aryl, unsubstituted aryl, substi Eﬂt%)g s

het eroaryl, unsubstituted heteroaryl, substituted.het cyel.oal kyl
unsubst it ut ed heterocycITB%l\t]’ﬁ\?ﬂs, %‘égeoagséé il v %E@Q%kﬂe%gﬁ%%fy ’
OcONR2' R22, OCQRAibstinastkrilRABstintadoeinsuisiiited hderbi2 oasubstitnmelependent | y

selected fromthe, grou onsisting.of H., sub ubsti -
10t uted al kyl , %ﬂﬁgtt?t?cﬁ{egeﬁoaﬁ(éf%?ug‘gfrkoy F ?mﬁoﬁlsnﬁ {ékh}e%ﬁ gjégtlﬁié%éléurp (S)gﬂgiyl ,
substituted ar yhmprisabethadiltand 2ecagoy kioms (TsY meytleckometissagalyghylene
unsubsti t ut 95d h?tcglr oallg%l , Substituted heterocycl oal kyl and

unsubsti t ut ed hge"ferocy loal kyl; i is an integer of 0,1, 2, 3, or 4,
and d is an integer of Gxenplarpgrogys L4 inckyde, fr egmplphéramimghesiock 61i ng of a

disul fides lin Kggrcaﬁgﬁlex%l,si U—@l?&rbfytﬁécﬁglﬂcfdb%l%% a8l othé? affHoQcidd<1,69r OUpPS.

A "K' group is a substituent on the aromatic ring that replaces a
hydrogen ot her iexaediels frelprire, 2-amipphegsl, qypernins (22Kt iior: Uit ed
g;’i[}gf’gs az gf;]t 2La§1ﬁl{bgésrﬁa§91fﬁ afig,%-a;ﬂiﬁ&eﬁhdi&lﬁ%@ Biﬂlaleﬂﬂlﬂeqﬁéiébicgttidmthm, be a
IS OGN L N SR T
cyano. Exenpl arge likesubsti tuents independently include, but are not 20
o S o™ | e PR g Sl
speci fic enbodiFyiint J, a the sasOmay be, and the partner pglegule lest thy legtey indafsesde-Brent |
(e | Lker, COMR 255 PRAIGYERLL o e vl sh s o g o
described aboveslsozmerieiiasingoduge adgition] mojeculsr mags agl chpricg} fipsHonality inge
enbodi ment, d | Snjbgd. C?enerﬁlamé S4B ReA infabsCandl umttohaldLatteb i kR Gerhih hathnfen i n
the formla bel a?l\cllvbthervl\)gp%r?igs ({f%ichnSngzgr /T%'LJuSs,Zt Oo%g Oc7ar86%u% g’ele%t%gn ol}ls a%:l zaeg4
groups, conjugates with a range of serum half-lives can be produced. Optionally, one
or more linkers L! can be a self-immolative group, as described hereinbelow.
20 The subscript m is an integer selected from 0, 1,2, 3,4, 5, and 6.
When multiple L' groups are present, they can be the same or different.
L* is a linker moiety that provides spatial separation between F, H, or
1, as the case may be, and the antibody, lest F, H, or I interfere with the antigen
binding by the antibody or the antibody interfere with the cleavage chemistry at F, H,
25  or). Preferably, L* imparts increased solubility or decreased aggregation properties
to conjugates utilizing a linker that contains the moiety or modifies the hydrolysis rate
of the conjugate. As in the case of L, optionally is a self immolative group. In
one embodiment, the L* moiety is substituted alkyl, unsubstituted alkyl, substituted
aryl, unsubstituted aryl, substituted heteroalkyl, or unsubstituted heteroalkyl, any of
30  which may be straight, branched, or cyclic. The substitutions can be, for example, a
lower (C;-Cg) 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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S5Preferably, d is 1 or 2 and each Kis H I n various
enbodi nents, the disulfides are ortho to the am ne. In another
specific enbodinent, ais 0. In preferred enbodinents, R24 is

i ndependently selected fromH and CH3. The preparation
and chem st r yw®doohissuet fi de | inkers such as those 10desefhiubfekafieve is
di scl osed in WO 2005/112919, the disclosure of which is incorporated
herein by refergngnan heL lmker carfBpfid! rNEEmAL, 3683 Hb S Metomb¥RESNOf
cytotoxins, |inkers an her nethods for conjugating therapeutic
agents to anti wmalégwles@@male% US 7,087, 600; US 6,989, 452; US

7,129, 261; US 2006/ 0004G84; re%§e@&%@ﬁ%ﬂt7g%m r\ﬁ@sQ&ﬂ &ﬂnglyc:biS P‘ﬂ@)
2007/ 051081; WO 2005/ 112918

WD 2007/ 059404 %008/ 08,3&%612
appl i cation no.mPEY/ U@f@@@%‘?&?@z mayhe e 1and SO W ippe. eraBP’l}E)
Deliv. Rev. 55 FrPwidi bave lTTZiieﬂ)eaﬁImt@hnore(ﬁQ&@ly Qam}:ﬁéat brieLHed preferably
| nmunot her

: :.328-337; Pa cer 207-

(2002) Nat . Rev2 ERRE Wi f155 &i’ f%@%’cg R5 “iEF "1“?%?8% P‘(eggﬁf’cz?%ﬂ&eat
Opi n. I nvesti g.unbs Ugsna3 cd:ﬁﬁesolbﬂ&ﬁhe%ﬂhmmtnmdn Bpy dlsgentaid@n ARGRHY. Adv.
e orence T 1 WbERi hio kR Byt neklodin, B SR N e BEAPRALEREE DY
features an antaf ttedy moehj tugmaecd theovager pfémbulﬁléﬂf thQﬂOEmlEKeAdChTERElhﬂYaﬁle a

cyt ot oxi n, such
con ugat o5 12 ¢ Mt elpecutl gl IEHORT RS b Plecfh KL AL Qblupair
5cyt ot oxi ¢ agerﬂftherﬁ@gt}@i@éa’éﬁydbagent that is detriment aI to (e.g.,

kill's) cells. Exanples Oﬁhegﬁ)%ériﬂa% 15@12,} SGRH: BSthOpredehi® opL‘éiselmonamma%l on
i ncl ude taxol, cytochal asin g@ a idin D, et brom

i di
emetine, nitomRsFsREL Iethéﬁﬁﬁ%‘iaﬁéwo giongs Wil e Tt“?r‘ﬁ rm\?lbﬁ’ginééc’ﬂ ne,
col chi ci n, doxadhericalifimctichalit @i B, 6i Nas tbk dayedniayby, aadtheoted fundioodle,
mtoxantrone mthra est o e,
10gl ucocor t it oi HLP ﬂﬂ%‘@ ﬁ%alﬁ%gﬁrg%alp%(%ﬁu&%’% Clﬁgmw, tﬁmf ttl)on?ltm%g ﬁin
puronyci n and agiaip@g%mdnddhydmkpgsrchm@m@“bffmyl Eaxcboxp! aman;ketmrﬂtldvé}'de
nol ecul es al so DS
met hotrexate, 6- Qﬂe&%@? %‘fogﬁ %%%(ﬁfﬁs tgﬁ%agg%gmglﬂ%ﬁlgglﬁmgml group
5-f | uor our aci | (deeﬁprbamwb?)ed GWWIT%ﬁt@?FgTha@f@ﬁ% of %ﬂfbydfyl’contammg

mechl or et ham n%xt&lﬁbrgwlgsmgaémmmmmm%lt@riedustﬁfnrasp&ihulf& (BSNUY)
and | onusti ne cyclo hospham de,. bus sin,

di br onomanni® ol bm‘é? é’ﬁ‘tﬂ@ﬂﬂ“%(ieﬁ Fropn {35196 £ use): h§§‘1’ HOYH -8 Yom "
ant hracycl i nes {&lafon of §BuRRkE iak Siaths) Srafyam@x YrodpuaeNfah Bxinafesidues),

preferred chemical functionalities for attachment to the antibody are those reactive

with the foregoing groups, examples being maleimide, sulfhydryl, aldehyde,
hydrazine, semicarbazide, and carboxyl groups. The combination of a sulfhydryl
| 25  group on the antibody and a maleimide group on L'is preferred.
In some embodiments, L* comprises

R26

directly attached to the N-terminus of (AA"). R’10 is a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituied heteroalkyl, and acyl.
30 EachR®,R* R*,and R¥ is independently selected from H, substituted or
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doxorubi cin), antibiotics (e.g., dactinonycin (fornerly actinonycin),
bl eomycin, mthranmycin, and anthranycin (AMC)), and anti-mtotic
agents (e.g., vincristine and vinblastine). O her preferred exanples
of partner nol ecul es that can be conjugated 20 to an anti body of the
i nvention inglude cal i cheam ci ns, maytansines and auristatins

derivatives tHeYBOf > Preferred exarrpl es of partner nol 58{{?5@003’973123

anal ogs and derivatives of CC.10 the stru | | el ated
duocar myci ns. DAEHtgeq dlkyl; 5%%?9% S%Ftﬁ‘éfﬁd %anﬁ‘ﬁ#ﬁ'ﬁﬁﬁ%ﬁ?ﬂ ty,

CC- 1065 cannot u@@buﬁﬁéhmn sobsang obecaisdted hete:raangea.ddwsﬁzyne«uorzSdeat hin
experimental ani S for._an el tives
with a better gﬁ rq)%c&oggcyﬁ ande ang P are 1ndepﬁ}éc1a nt?ngt ? (I;)s iﬁozd’si t\é%
derivatives of PmerMﬁRz"aRﬁ RFAR Y uddat g bidrephabie hﬁ@mmh@dmets,é&rf’ is The
resear Ch I nt O E—gor aﬁ} f@%&‘erabﬁf %X&Elgﬁﬁ 'lo%ve?‘ﬂ%p%orIIQRﬁ{etehl%&lﬂéntngﬁnyRMf t he

conpounds ha’s en ¢ Angew.
Chem Int. 30 BRI argRG arc BEependeaty il oode) (prﬁmlﬂ:s@ge@gsnéﬁedé?} toCallghh Rev.
97: 787 (1997) 4 Qa,tzee%g&%&hmws £l ol A71G o0 1OGn ISR BHheRS: 91
derivatives |nc][l 101, *038; US 5,641, 780; US 5,187,186; US
5,070, 092; US 5n§981@888; US 5,070,092; US 5,641,780; US 5,101, 038;
US 5, 084, 468; US 5, 739, 350; US 4,978,757, US 5,332, 837 and US
4,912, 227; WD 96/ 10405; and EP 0,537,575 Al In a

parti cul ar| P pr-é?i@ﬁéé?é—égﬁect the partner nolecule is a

CC1065/ duocar myci n anal diigameﬂgb@ze shamﬁﬁ@rmaeoﬁhdmmnmman he

follow ng formul a |n te B

sel ected from erPégs[g‘?t%dLHyé% %?er{]rg LT gd %59} nhé&}bif; e?é?xgtﬂ%
unsubsti tut ed heften cauprising thel pemlbsllmmqmt dd omrembndimiost the Xipastion comprises

het er ocycl oal kyl, &%ﬁ%ﬁdmﬁf&%’é@ l&ﬁlb’laﬁdeﬁgke?ZS&Q%al%bdyﬂ%rbxg;dé‘orﬂaé}ﬁﬁmﬁg and

pyrrole. The sy i) re I ndependently sel ec fromH
subst it ut edtor ta@msumspfﬁm%ahl kyl , substl tuted or unsubstituted

het eroal kyl, a heteroatom a single bond and G are optionally
joined to forma ring system sel ected fr mso stituted or
unsubstituted aryl, substitut eg tit ﬂt d1 het eroaryl and
substituted or unsubstit uted K I |-ky The
synbol X represents a nenber sel ect aftd NR23. R23 15is a

menber selected fromH, substitut ed or unsubst°| tuted allcyl,

substituted or unsubsti tIH%%@m@@&lﬁErRﬂl p’aﬁﬂga@wheﬁnedabove XisanThe
synbol R3 represents a ne sel ected from (=0 SR11,, NHR11 and

01211, in whi clanfioty prsl THis agpise in?lﬁ‘t"éf'dﬂéfrs“hﬁﬁ%ﬁé%q erjraadiLafpgpsent,
substituted or Uﬁés'e'ﬂ§£ il 8106 18k a2k KYikpreddBD ORI SRR3R amino acids,

di phosphat ego, tal;'lld orh u?l?le?tprg‘{[ae-a?mmg él3.JC|1 s?c 1‘2511‘? 1§1feger from 1 and 20. In some embodiments,
cisintherangeof 2to Sorcis2or 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 L* is present, L
does not comprise a carboxylic acyl group directly attached to the N-terminus of
25 (AAD.
In another embodiment, the F portion comprises an amino group and

an optional spacer group L? and L' is absent (i.e., m is 0), corresponding to a

x4_(;_4 AA])—N—(L3)~D
P ¢ H e
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20 acyl, C(0)R Si R12R1312.14. The synbols R12, 1213, and Rl14

i ndependently represent H, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl and substituted or
unsubstituted aryl, where R12 and 12.13 together with the nitrogen or
carbon atom Wwhshst hey are attached are optional |y o-p8664008Q.f or m
a substituted or unsubstituted 25 heterocycl oal kyl ring system ﬁavi ng
from4 to 6 nenbers, optiqgnal . tad Ai r t .
Ra. Re', RS and RS are aéﬁ%“?‘ﬁ&%‘éﬁﬁ%%é?@% é‘gd_ ?%%’ﬁ%%
substituted or substbrstis @ otlel’. Hipkeyin), isadpater grotreadmprsing DI o Ut ed
aryl, substitut ] r . e 3

unsubsti tuted hsg‘tqoé@%r}é %ﬁggﬁdﬁb?;ﬁ%ng@gﬁ,%#d ﬁ%gﬁé%ﬁl%N%(io?{RT%an

OC( 0) NR15R16, Ca{id) ord ith opeyiqet srbogptanctionrl goungRPee fhrtgboxsl ¢ffid

0( CH2) , N( CH3j 2, foM\eh, @mie bSnd@th s feR@RT anfideGMRctiodePzrédh of @ any adj acent
pair of R4, R4', R5 and R5', together with the carbon atons to which
t hey are attachethinoBuipOLiniest to forma substituted or unsubstituted
cycl oal kyl or heterocycl oal kyl ring systemhaving from4 to 6
menbers. R15 and R16 i ndepéfricentative linkgrieskfinctldnal shepgtal noet ovhish is
unsubstituted a ' j :

substituted or éfé%#s"&%%?@ﬁlg%ﬁgFO%F%&%E%%?H%#%@&%?&E%E%%(%(({nﬁ%lgd
het eroaryl, subsabiettipatete orolears ubetipg onced saibipased ehratighmpistics fag the
substi tuted or HnsuRSididobk ﬁﬁmeﬁl%f ¥ maribBel Bl aiehifdkGd begabiter
with the nitrogen atomto ich they are attached are optlonallg/
joined to form%e%%ﬁPﬁt@F‘éﬁlyékaﬂ?ﬂs%’fﬁ%EthW@He Ethe St 18519985 C 1 i ng
syst em havi ng fg@abesald@pRed@eRREISnoidRE. TiR8dridncCWi Bt Fitsag ifvamtion) theror e
het er oat ons. One_exenpl.ary structu

.4 self—lmmglra)twes acer is (Eoge_xlerlfit(lg' lihgﬂé?%glokitsgq%ﬂsstogﬂﬁ QQ%V%PIS y; ;,] to
a |linker or enzafecwleadywibbdat itibrbdreat © tiefchérhieallyrasentitd didentigon, as
descri bed herein,. for exampl.e.to Ll. QK ik 25eNn H, or
3R 15 a dl g e TR Bk Pt dha beolpePlBag Bl il baa £ OC
20 present, R6 @maerdy link wegtior thedentide hoirinapd by diug prishyinto p tripgttalR7 i s

CH2- X1 or. - m%ho]em%iéﬁz%t%lle'a@h'lgﬁarxhécofoﬁicﬁlqu%{ﬁg alfnct B8he target
cycl opropane ring. The synbol X1 represent$s a | eaving group such as a

hal ogen, for exdfhebewhichis eeynmticatly slegpghlisPhsich Brest FFY R HRER7 are
i nt er pr eted i n QuiiBdHl ﬁﬁkiﬁé"tﬂé sﬁ&?ﬁloi@@'tan{i' ihe baptige fnbiety By th&redyRiReS _rdlﬁase
chenmi cal val ence. 25X1 nm bfen?ﬁrﬁ%/ | eavi n(ﬂ Q%E?O%ﬁ Useftul | eavi. n
groups i ncl dle, OTBRFPeRi s MOHEY FquphE Bryatal mAanls il enzg D sleavage, i By
est eL is (e.qg., a\bikl)ébtf&tal{ertmylr—imraﬁlmingklh::fral[bybi)the ‘I”X@Ei"f"f“”imma'ﬂ kyl
perchl orates, ammuoni oal kanes nat e esters,. tes
and fl uori nat ed”&EM5HT héwa %&dj.; oo rf?vglgrf@él,nklﬁgﬁg%/ a%%rglg,{egﬁgehggﬁlgt es)
and the |ike. Pasittygofarbheffeogeloase ubf dihg mphirmasplagigalyragtipsdorar S, C
and Br. for example, Carl et al., J. Med. Chem., 24 (3), 479-480 (1981); Carl et al., WO

25 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 particulatly preferred self-immolative spacer may be represented

by the formula (c):
}|<i 0—3
b\
—N A \.;>_/
R24

30
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30The curved line within the six-nmenbered ring indicates that the
ring may have one or nore degrees of unsaturation, and it may be
aromatic. Thus, ring structures such as those set forth bel ow, and
rel ated structures, are within the scope of Formula (f):

I n one enbodi <7 i ncludes a noiety, X5, that doe
an Eﬁ §| n§ $cPB82008/078123

selfcyclize S the drug to LI or L3, if present, or to Fl,
or J. The noiety, X5, referably Ieav
when cl eaved, provi des t hga‘recfc g|’lc\/rén fﬁleam]g n%l r%!gﬁr%@sﬁﬂ}éﬁé{%@(:an have

the foll owi ng sinewcmone&KY giotrs. A HE” grmgahﬁ a slbd@eefmnphq apgpatipringthat
remai nder of t r}%pl%ygﬁyd d)g%%qthirwls?(zgtaghaefi cflc@r mﬂﬁomﬁ gﬁ@%&cm}fbtns gast

one of 124, R4’ ug to present, or to
F, H J, or X2,argpadt qBihg ring styetueee Thed K eonp @Mﬁeawahlaronamh@&ﬁ lofeeen, 1211

. l t d +ato: as € 1 (8):4
IC?O?SPﬁ&H?AA% ;n NNgg gﬂ)ﬂ% t HP%GQ_Mh aﬁé{ gﬁ%@gﬁﬁ%ﬁﬁ %ﬁ%epy% abl e

salts thereof, W?é%é‘aﬁal}‘@ %ﬁ?yap?rtl?éﬁ’e[f 5 “Hiefq‘i%enf; BIFGECHIOR el m i s
?ny i gt ege;I IAR Johﬁstﬂh@ﬂﬂs@béﬁfute]i alkgl, dnsulidtifued amyl duﬂilﬁ%meﬂetc’jbalkﬁﬁ rangﬁ of
to an is. a tur non-n am, no. aci e

compound of for‘f?ﬁ‘fbét‘t};‘f‘gﬁet‘?r ﬁ']"ﬁ‘&ﬁ?‘éﬂyak’/ futcganyl, su ?i%"‘ed\c’)‘\? eﬁﬁrytl’RB
preferably conpmssetiued hﬂt@mﬁlﬁu&tlmkeﬂchktemg:cgal@ﬂpummaecphm@mdmllbzﬂ ocks
t he cytotoxic i Vi QPP REN v o 21
condi ti ons fou?&?} &t E\Iﬁ)é? | nb{eaﬁa&d SC&&ZI ‘2@ %pdrrg%hg%l%émﬂ{

di fferent fromah&® a&@ndetptréa\ﬂageletmﬁd ftOhﬂethﬁ armpe:pnscﬁmlg efghsubsigutedhakyl,
cytotoxin to tNng.aRkd oLy, shﬂhuh;md%ft Mk %%ubgtnﬁéﬁde?oaﬁgl\/ﬁﬂgﬂtﬁtb@u' s

cl eavage of the conjugate | | ocki n rou
attenuat es the asytuseRiteed gry bwbﬁqﬁ'éedrftﬂe@ééfé GU%'W‘BJEGG‘)%‘FWO% pubstitaiedince,

I T the conj ugatighR$oshly HaAzabgindéd lﬁieﬁﬂdﬂrcidaﬁt?l By Kishgikbacki ng
group can be an enzymatically cleav is a
pepti dyl oné®cl IE%{\}d&blP"émﬁi}Oté‘nbtﬁ%Pe%é Bry hﬁgbggre Q&Fg Wc@@%@
ester or carbameieock.eayablhg. Py “K, ok hoXies bEr,aSE 3, or 4. In one preferred
embodiment, i is 0.
The ether oxygen atom of the structure shown above is connected to a
carbonyl group. The line from the NR** functionality into the aromatic ring indicates
20  that the amine functionality may be bonded to any of the five carbons that both form
the ring and are not substituted by the ~CHy-O- group. Preferably, the NR*
functionality of X is covalently bound to the aromatic ring at the para position relative
to the —CH,-O- group. R** is a member selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted
25  heteroalkyl. In a specific embodiment, R* is hydrogen.
In one embodiment, the invention provides a peptide linker of formula

(a) above, wherein F comprises the structure:
. O
*|<' [
§+AA1) B -
¢ |IQ24

where R24, AAI, K, i, and ¢ are as defined above.
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10For exanple, in a preferred enbodinment, Dis a cytotoxin having a
structure (j): 0) In this structure, R 3, R6, R7, R4, r4, ., KR5,
R5and X are as described above for Formula (e). Z is a nenber
selected fromO, S and NR, where R23 is a 15nenber selected from 11,
substituted avozzemgudsiituted al kyl, substituted or unsubstiobsutach
het eroal kyl, and acyl. R is H substituted or unsubstituted | ower
al kyl, C(0)R8, or COZR8,1n WeefkeimbotR@ehtSthd pdpiladifkert fpatie ch) hsowen NRORI
and OR9, in which RO and R are menbeLs I ndependent |y selected from
H, substituted @Wpﬂﬁéﬁﬁs%knu‘g@&‘)‘a?rk*ﬁt Sy B Gsubst i t ut ed or

unsubstituted heteroal kyl. 1211 is H, substitutged g wasybstituted
| ower al kyl, or C(0)128, wherein 58 is a neiber I'ectled % rom NROR
. | &
[ or

and OR9, in which RO and Rl are ers i gﬁg—e I ted from
H, substituted or unsubstituted/alk | a substi tu
unsubstituted heteroabkyl . 25RAjs K _or subst RRUREIRSt mnsubstituted

| oner al kyl or unsubs 4—&@1&? | kyl or cyano or allcoxy; and
R 2 is H or substit@ated ok dggubstituted | ower al kyl or
unsubsti tuted heteroal kyl . W5 2009/ 045957PCT/ US2008/ 078123

where where R?, AA!, K, i, and c are as defined above,

. . . 9.
5 In some embodiments, a self-immolative spacer L' or L* includes

17
J‘;{N'/R Tw
N
= I

\/\

(R®),
where each R'7, R!®, and R" is independently sclected 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 andR'®
10  are independently H or alkyl (preferably, unsubstituted C;-Cy alkyl). Preferably, R
and R'® are C1-4 alkyl, such as methy! or ethyl. In some embodiments, w is 0. It has

been found experimentally that this particular self-immolative spacer cyclizes

relatively quickly.
In some embodiments, L' or L? includes
; /ﬁ\
RY 1
/r \ /\O TR

1
T/ — P N}fﬁ
R24 ‘
(R“‘ )w

where R, R'8, R, R*, and K are as defined above.

15
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One of R3, R4, R4,, n5 .K or RS links the cytotoxin to LI or L3,
if present, or to F, H or. A further enbodinent has the fornmula: Rs
R7 Ra4 R5 5In this structure, A R6, R7, X, R4, R4, R5, and RS
are as described above for Formula (e). Z is a nenber selected from

0, S and NR2 oaﬁ\ﬁ@as,%f/m?’ is a menber selected fromH, E‘?ﬂgﬁ%‘}fﬂ%éd or

unsubstitute substituted or unsubstituted het nd
acyl; R34 is C(=0 3 or C,-C6 alkyl, where R33 is selected fromH,
10substi tut ed < ituted al kyl, substituted or unsubstituted
aryl, substituted or unsybstit het.er.oal )l i

unsubstituted heter ocyclsflé){%?a?fﬁr tégoﬁlgaji‘dgé}%fag%? ‘ﬂ@%?%@f%ﬁ%%ry .
OC(0) NR151216, s@06GOR1iE: orG@PRYSNGRLS groaRlasd ciBRIB=REE thehd group

0( CH2) N( CH3) 2, fg\ﬁ%rag alidé §onﬂ%ﬂg§§3?1tgﬁl§t é:%i\%g}{rﬂ iganétfanaggrouﬂﬁ) &gk BbBxyl

i ndependent |y represent H subst .unsubstituted al kyl,
substitut ed or afksetanamidsdonbiig arcadinkapine Lrpend grawnad Do L can be

unsubstitut ed agjlied fbHt %&ﬁ& GflsiQing BN bRlddlor R Gbsh@le8 LIRA! tbstituted or
substituted or unsubstitufed heterocycl oal ky substituted or

[ | an

unsubst it ut ed pEpLRHYied heftrathel. ppsfing OTP%E%‘bit’é‘{j‘“é]taﬁg’rS“W"iuﬁdf’ﬁe ni trogen
at gm to V\/nidch tdRQbstited @E&&gmgds@ﬁt&ut&p«?riuﬁs:’mﬁitilhyedj}ﬂkﬂeﬂldamyﬁ @i aN a f
substituted or unsulstjtuted_heterocycl oa I S aving from
4 to 6 nenbers,Pr ?5{358??5?#‘93“&%f‘ﬁ?ﬁﬁ’isﬁﬁnﬁ%‘%‘%’gr%r ggﬁeo%ee%%rg?mﬁg ons.
Pref erably, 1A icompiidesi behetiemtidgroupnsiLtosine protpest inghle gyokp.o¥orglimigog t ut ed
or unsubstituted rrole. eoyv e .00 - I nts

ar?ﬂies ongtructlmél\ég gﬁatocag Iée’rvel%g ¥111 = -IN%E %ﬂa% é&fﬂﬁgﬁﬁg %(}H'O&lllll

descri bed hereif

or sO applicable't ers a
Part ner Mol eculsesctures:
HN-f,z'- HNE:
Q \ 7 w3 € ”“%
i N } $NH
O H .0
HN’g HN’§
) 3 V7
I f-rd

15 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 L3, the L2
moiety remains attached to the drug, D. Accordingly, the L? moiety is chosen such

20  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:

25

-69 -



25Where the partner nolecule is a marker, it can be any noiety having
or generating a detectable physical or chem cal property, thereby

indicating its presence in a particular tissue or cell. Mrkers
(sonetines also called reporter groups) have been well devel oped in
the area of %?qé g$Ays, bionedical research, and negi-¢ak.pk@gnesi s.
A mar ker etected by spectroscopic, photochenlcal

biochenical i mmunochem cal , electrical, optical or chenlcal

Exanpl es i ncl ude nag&gpic beads ( e DYNABEAD: ,mfluoresiﬁhx dyes
(e.g., fluorescei kocyanat exas re@w =

li ke), radiol abeft ., 3H, . 35s, |4c, nﬁs (e.qg.
horse radi sh per i phosphata§@ and commonl y
used in an ELISA), and tric |l abels such as” colzl oi dal gold or
col ored gl ass or plasfic Beads (e.g., polystyrene, polypropyl ene,

| atex, etc.). The marker is prefer y a nenber selected
fromthe group consisting of adhmaw&ive i sot wul | Uor escent

agents, fluorescent agent pregrisorg;“chromp es,  enzynes and

combi nations thereof. Exanples Eﬁ; i t ableM fzymes are 10 horseradi sh
per oxi dase, al kal i ne phosphatasSe g si°dase, and gl ucose

wddase. Fl uorescent agents |ncludeo escein and its derivatives,
rhodam ne and its derivatives, dansyl, unbelliferone, etc.
Cheni | um nescent conpounds include Iﬂhlferln ol

or _/a’revRew=ef various

2, 3-di hydr opht hal azi nes ones, e. g.d_) (B
| abel i ng or signal pr ng Syst-g t hat nay‘j ske, US Patent
No. 4,391, 904. 15Mark a abt ached by"

ans: a ligand
mol ecule (e.g., biotin) ig ently bound to aAti body. The

| i gand then binds to another nolecule (e.g., streptavidin), which is
either inherently detectable or covalently bou to a signal system
such as a detectable enzyne, a flyorescent co nd, or a
chem hi m nescent conpound. 20 EXx | esf Cgn at'8s

Speci fic exanpl es of partner nole i nke onbi nations suitable
j i i 4 @ t?on are shown foll ow ng:
-12N t O : WN and g z

for conjugation to an anti body ob

5 whereZis O, Sor NRZ, 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 (AA'),

The group AA' represents a single amino acid or a plurality of amino
10  acids that are joined together by amide bonds. The amino acids may be natural amino
acids and/or unnatural o-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 dmino acids are used.
The term “amino acid” refers to naturally occurring and synthetic
15  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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as a naturally occurring amino acid, i.e., an a carbon that is bound to a hydrogen, a
carboxyl group, an amino group, and an R group, e.g., homoserine, norleucine,
methionine sulfoxide, methionine methyl sulfonium. Such analogs have modified R
groups {e.g., norleucine) or modified peptide backbones, but retain the same basic
5 chemical structure as a naturally occurring amino acid. One amino acid that may be

used in particular is citrulline, which is a precursor to arginine and is involved in the
formation of urea in the liver. Amino acid mimetics refers to chemical compounds
that have a structure that is different from the general chemical structure of an amino
acid, but functions in a manner similar to a naturally occurring amino acid. The term

10 “unnatural amino acid” is intended to represent the “D” stercochemical form of the
twenty naturally occurring amino acids described above. It is further understood that
the term unnatural amino acid includes homologues of the natural amino acids, and
synthetically modified forms of the natural amino acids. The synthetically medified
forms include, but are not limited to, amino acids having alkylene chains shortened or

15  lengthened by up to two carbon atoms, amino acids comprising optionally substituted
aryl groups, and amino acids comprised halogenated groups, preferably halogenated
alkyl and aryl groups. When attached to a linker or conjugate of the invention, the
amino acid is in the form of an “amino acid side chain”, where the carboxylic acid
group of the amino acid has been replaced with a keto (C(0)) group. Thus, for

20  example, an alanine side chain is -C(0)-CH(NH;)-CHs, and so forth.

The peptide sequence (AA" is functionally the amidification residue
of a single amino acid (when ¢=1) or a plurality of amino acids joined together by
amide bonds. The peptide sequence (AA'), preferably is selected for enzyme-
catalyzed cleavage by an enzyme in a location of interest in a biological system. For

25  example, for conjugates that are targeted to but not internalized by a cell, a peptide is
chosen that is cleaved by a protease that in in the extracellular matrix, e.g., a protease
released by nearby dying cells or a tumor-associated protease, such that the peptide is
cleaved extracellularly. For conjugates that are designed for internalization by a cell,
the sequence (AA'), preferably is selected for cleavage by an endosomal or lysosomal

30  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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Preferably, (AAD). contains an amino acid sequence (“cleavage
recognition sequence™) that is a cleavage site by the protease. Many protease cleavage
sequences are known in the art,. See, e.g., Matayoshi et al. Science 247: 954 (1990);
Dunn ef al. Meth. Enzymol. 241: 254 (1994); Seidah et al. Meth. Enzymol. 244: 175
(1994); Thornberry, Meth. Enzymol. 244: 615 (1994); Weber et al. Meth. Enzymol.
244: 595 (1994); Smith et al. Meth. Enzymol. 244: 412 (1994); Bouvier ef al. Meth.
Enzymol. 248: 614 (1995), Hardy et al., in Amyloid Protein Precursor in
Development, Aging, and Alzheimer's Disease, ed. Masters e/ al. pp. 190-198 (1994).

In a preferred embodiment, the peptide sequence (AA"), is chosen
based on its ability to be cleaved by a lysosomal proteases, non-limiting examples of
which include cathepsins B, C, D, H, L and S. Preferably, the peptide sequence
(AAY), is capable of being cleaved by cathepsin B ir vitro.

In another embodiment, the peptide sequence (AA"), is chosen based
on its ability to be cleaved by a tumor-associated protease, such as a protease found
extracellularly in the vicinity of tumor cells, examples of which include thimet
oligopeptidase (TOP) and CD10. In other embodiments, the sequence (AA". is
designed for selective cleavage by urokinase or tryptase.

Suitable, but non-limiting, examples of peptide sequences suitable for
use in the conjugates of the invention include Val-Cit, Cit-Cit, Val-Lys, Phe-Lys,
Lys-Lys, Ala-Lys, Phe-Cit, Leu-Cit, Ile-Cit, Trp, Cit, Phe-Ala, Phe-N°-tosyl-Arg,
Phe-N°-nitro-Arg, Phe-Phe-Lys, D-Phe-Phe-Lys, Gly-Phe-Lys, Leu-Ala-Leu, Ile-
Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Leu (SEQ. ID NO: 40), 3-Ala-Leu-Ala-Leu
(SEQ. ID NO: 41) and Gly-Phe-Leu-Gly (SEQ. ID NO: 42) Val-Ala, Leu-Leu-Gly-
Leu (SEQ. ID NO: 43), Leu-Asn-Ala, and Lys-Leu-Val. Preferred peptides
sequences are Val-Cit and Val-Lys.

In another embodiment, the amino acid located the closest to the drug
moiety is selected from the group consisting of: Ala, Asn, Asp, Cit, Cys, Gln, Glu,
Gly, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val. In yet another
embodiment, the amino acid located the closest to the drug moiety is selected from
the group consisting of: Ala, Asn, Asp, Cys, Gln, Glu, Gly, Ile, Leu; 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., ef al., (1977) Analyvtical
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Biochemistry 78:47-51; Lee, D, et al., (1999) Bioorganic and Medicinal Chemistry
Letters 9:1667-72; and Rano, T.A., et al., (1997) Chemistry and Biology 4:149-55.

A conjugate of this invention may optionally contain two or more
linkers. These linkers may be the same or different. For example, a peptidyl linker
may be used to connect the drug to the ligand and a second peptidyl linker may attach
a diagnostic agent to the complex. Other uses for additional linkers include linking
analytical agents, biomolecules, targeting agents, and detectable labels to the

antibody-partner complex.

Hydrazine Linkers (H)

In another embodiment, the conjugate of the invention comprises a
hydrazine self-immolative linker, wherein the conjugate has the structure:
Xt ——(Lhy—H=—{L")y—D
wherein D, L, LY, p, m, and X* are as defined above and described further herein,
and H is a linker comprising the structure:

C(R™);

st Fe A

wherein n; is an integer from 1 - 10; nzis 0, 1, or 2; each R* is a member
independently selected from the group consisting of H, substituted alkyl,
unsubstituted alkyl, substituted heteroatkyl, and unsubstituted heteroalkyl; and I'is
either a bond (i.e., the bond between the carbon of the backbone and the adjacent
nitrogen) or:
R24 R24

wherein n3 is 0 or 1, with the proviso that when n3 is 0, nz isnot 0; and ns 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 o is 3. In preferred

embodiments, nz is 1. In preferred embodiments, I is a bond (i.e., the bond between

-73-



WO 2009/ 045957PCT/ US2008/ 078123 In the foregoing
conmpounds, where the subscript r is present in a formula, it is an
integer in the range of 0 to 24. R wherever it occurs, is 0 0O no or
0 Each of the foregoing conpounds has a nal ei mi de group

and is ready wPhomefbrgation to an antibody via a sul fppygsNisesiauUP
t hereon. Conjugation to the antibodies of this invention can also be

effected by ot , ed
her ei nabove inqﬁ%g&%gﬁ mg%mﬁ@ﬁ |S§%§ﬁ F%ﬁ%g egtq%géaqgétgiéﬁgﬁgutlca
Conposi tions  linker, H, can form a 6-membered self immolative linker upon cleavage, for example,

when n3 is 0 and ny is 2. In another aspect, the hydrazine linker, H, can form two 5-
membered self immolative linkers upon cleavage. In yet other aspects, H forms a 5-

5 membered self immolative linker, H forms a 7-membered self immolative linker, or H
forms a 5-membered self immolative linker and a 6-membered self immolative linker,
upon cleavage. The rate of cleavage is affected by the size of the ring formed upon
cleavage. Thus, depending upon the rate of cleavage desired, an appropriate size ring
to be formed upon cleavage can be selected.

10 Another hydrazine structure, H, has the formula:

24
T e )@&
- N
R24

R24

where qis 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
15  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.

20  Disulfide Linkers (I}

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):

>é{}éﬁkrd—{u;;%-a

25  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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I n anot her aspect, the present disclosure provides a pharnmaceuti cal
conposition, conprising one or a conbination of nonocl onal

anti bodi es, or antigen-binding portion(s) thereof, of the present
di scl osure, formrulated together with a pharmaceutically acceptable

carrier. 15Pharpmacelitical conpositions of this discl Oﬁﬁ’ﬁ%ﬁdﬁ’gﬁlﬁan be

admnistered in coﬁblnatlon t herapy, i.e., conbined w

agents. For exanple, the conbination thera n i nclude an
anti-nesothelin antibody of the presgnt, di sc| osure conbined with at
| east one ot her anti-cancer agent. | e t her apeuti c agents
that can be used in conbination th gzé dd cribed in greater
20det ai | bel ow. As used ‘heri n, ammcteutically

acceptable carrier” includes any and all solvénts dlsper5|on medi a,

coatings, antibacteri and an al t oni c

absorption del a‘%‘eﬁ*ﬁ’ e&ab%t ?a“é?ﬂ’%ert’ﬁ ?{@%ﬂ%feugp & BHySP oPIbSIgsltl%gaqley
conpatible. Pr e;t;mnahldyﬂkyn; hBulsttuted elkylg sibsittitddeotemalkyly and phsubsiierrdus,

i ntranuscul ar, tane 25par e

adnmini stration h(e%'l roafll(yi %acﬁ)k r1]§ am r?b%rn mg%p%rgd%#t J sﬁlgét%-!ﬂ{‘o'._tﬁtrtle %ﬁhpﬁ%ﬁ%ﬁl&xg ﬂfe
route of adrd nlssbstlartqd@lkyl mhebsamteﬁ wlbylcwhyibugddetefoalisyl, vngbsiithiodly |

| MUNOCON) UGA! Guete i SBElL Sy1TTBLBEAHEE ar I RENCIRER A, UnsBrIBIAI | 2

to protect the conpo e action “acids and of her natur al

condi tions t hatheteeppryi. sehstithigdhaeroqycloating ”ﬁﬂlé?%‘é’élﬁfefoééﬂb%h%‘%ﬁ%s of
this disclosur Q\I@PNR‘”R@' NEPECOEFe, crfong8’ H?bb@oﬂﬁaimu\b}hem{ RY and R2

accept abl e salts. phar maceut cal | y acce t abl S%F ésl‘ﬁ tb
salt that ret alﬁﬁ%‘“@%@dﬂ'@]é’ls?léﬁedﬁfo& By o lf’g/?f%l g YEfbsti-
conpound anebh dagrsd alk‘}@ sa&a&teaﬁ&%m@dnﬁﬁsaﬁﬁémm&ynanastitmml any

undesi red toxi col a salts.in de acid
addi tion salts & EKLHQ &glltr%‘?‘ii hgﬁfogg'l B\I&m% tu%g(mfr%ry L1bfnsmc&|xyncl ude

t hose derived flremmcymnm@kand unsabatigeadibetemcyctbslkylsiic im iawgdnptlt, béhl. or 4;c,
nitric, phosphaqri . ¢, hydroiodic, phosphorous and
the |i ke as we?ﬁnfig’isa§l t&ﬁﬁt(ﬁgh{]g% gb%?mam c 5acids such as aliphatic
mono- and di carboxyl i c dF ersmatisiingpf 2 dienifides Hinkereagn by RBwGI vl or

hydr oxy al ka0i &2k dgﬁoupérp@ gr&_lp% édﬁstmﬁht'oﬁmtﬂl'&naﬁ@ﬁngaﬁé@ Iabééa
sul fonic acids and th ase addition satsmclude

derived from alht/ﬂll‘)E"ﬁ’é’ﬂ?&Y‘%"r?“ﬁ%lF%Pé’ne ikerfougongitind BHheay ?tﬁ‘i‘hpart of

magnesi um cal Ghéhigaftenirfleht | Ik’egro@smwb b siagle ﬁtbmmuﬂmhwbgbnmrgﬂm be
am nes, such as N di ben%]\él et.h ﬁg(gl i am n m ne,

AT ol A S A

10chl or opr ocai rf’em CRYM SrE> HF A a‘é‘i”ﬁsﬂ i procai ne
and the |ike. haloalkyl, and cyané aaplam Kewbitioahts hoeppadshtsi 1o¢iucbfb1m e ot

di scl osure S

anti - oxi dan?A Exmrr?exw ?C(%)l;@rp Oﬁ@@%ﬁﬁ‘é&gﬂéﬁgﬁgﬁéﬁgﬁef%ﬁ?dant S

i nclude: (1) vvan@hyl s (18I & isamtiiteger ofdht.&; 3, 9ut hingspegidic embidimens if i 0.
cysteine hydrochloride, 1§99ﬂe‘féﬁk&3én?d6h1§1éhtevhe ﬁﬁ{éf SMARS aPdspthdicdis,

sodiumsulfite and the |1 ke; ?f) | -sol ubl e anti oxi dants, such as
ascor byl pal ni t%qaéablq}m%ﬂdag@ﬂp }@rfé&%"ﬂ?ﬁ femru: (BHA), but yl at ed
hydr oxyt ol uene (BHT), lecithin, prapyleg 4I at eyyakpha-t ocopherol, and

the Iike; and (3) netal chel atin en ch as citric acid,
et hyl enedi am ne tetraacetic acgpd{( §6 DA tartaric acid,
phosphoric acid, and the |iKke. P2 R24

25  wherein LY, X*, 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:

W75 -



Exanpl es of suitabl e aqueous and nonaqueous carriers that may be 20
enpl oyed in the pharnmaceutical conpositions of this disclosure

i ncl ude water, ethanol, polyols (such as glycerol, propylene glycol,
pol yet hyl ene glycol, and the |ike), and suitable m xtures thereof,

veget abl e oi kg, .0sMGRsAS olive oil, and injectable orgapigsRssh s
such as ethyl ol eate. Proper fIU|d|ty can be mai ntained, for exanple,

by the use of coating materials, such as |ecithin, by the mai nt enance
of the required 25particle size in the cgge off dispersions, and by

t he use of surfactants. The gffins may al so contain
adj uvants such as preservatives, 1 gng agent enul si fying agents
and di spersing agents. Preventi nce of m croorgani sns
may be ensured both by sterilizaty gr s, supra, and by the

i ncl usi on of various antibacterialk add anty gal agents, for

exanpl e, paraben, 30chl orobutanol, phenol, soKbic acid, and the |ike.
It may al so be desirable to include isotonic agents, such as sugars,
sodi um chl ori de, and the%ﬁhkmﬁdhmlaﬁbmﬂkuhxﬁpﬁolonged absor ption of
the injectable phar maceufr& dllu%rdg]l ISQEOVQ{IQ %rmﬁ?%lﬂbwby the

i nclusion of agents that ay absor pt 1 on’ suc as al um num

nonost earate and gel atin. Pharnaceut|cahpy agasg%éble carriers

i nclude sterile aqueous solutions or disp P nd sterile powders
for the extenporaneous preparation of | e ijjnj ect abl e sol uti ons or
di spersion. The use of such nediqgaﬁd-age for pharmaceutically
active substances is known in the i nsofar as any 5
conventional mnedia or agent isghh ith the active conpound,
use thereof in the pharmaceutica conp05|t 1S of this disclosure is
contenpl at ed. Suppl ementary active conmpounds can al so be incor porated

into the conpositions, Tﬁ?%ﬁﬂ?%ﬁ?oﬁ%@&ihﬁdlgﬂs typically nust be
sterile and stabl e under  the conditions ofggﬁgufacture and. st or age.

The conposition can be fBMAAAEREpdents, hedi ? #rpArhods (oF 8RIBE Wi on,
|i posome, or ot B@fhe@bétﬂﬁ%b&&ﬁnblﬁl 4k 8. Fprdfaked emb«iﬁlrhdng;hRﬁ istigdependently

concentration. be a sol vent or dispersion nmedi um
i NERG L e

containing, for? et hanol , polyol (for exanple,
gl ycerol, propylene gl ycﬁie,pre@atdudnlaqdjthdmpo’yyﬁctiwyﬂdeﬁelwgﬂSy@cﬂs thogend t he

like), and 5 R g‘escrﬁ:e@%b)éxdéj ]6 ﬁ‘%lé}sjgg {ne\ﬁé *2?6'- 29o0HE H]SJICI)SHIIC didiicieRn be

mai nt ai ned, use of a coaflng such as lecithin, by
the 15 nalntenamgﬂpmﬂwdhﬁyﬁﬂéu@hwéﬁ particle size in the case of

di spersi on and by the usg, ain,stHid@Shab $pes bey@cﬂ%s GRkESandiothedvhithodde
preferable to include isotonic agents, for exagg §7%$ﬁ§§;
pol yal cohol s sufhcaéeningiergputic S sie ibodiss, €6 ch[% it > Sterile
I nj ectabl e sol ugbgyus2cE17, 0B, 781 APEE@E0EAST; TS QDid/ (2R ZA05,0HO0 0GR G | Y,
di spersions aregpr epanels Py J6RRSI8! wo%hob NEssdfH, WE2eRPA Gt 0 2
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
20  (2001) Adv. Drug Deliv. Rev. 53:247-264, each of which is hereby incorporated by

reference in its entirety.

-76 -



20sterile vehicle that contains a basic dispersion nediumand the
required other ingredients fromthose enunerated above. In the case
of sterile powders for the preparation of sterile injectable

sol utions, the preferred nethods of preparation are vacuumdrying and

freeze- dry| ngvo(ﬂ]%%%y ization) to yield a powder of tp&;ﬁ&ﬁds}ﬂ%ns

i ngredi ent pl'us any additional desired ingredient froma previou

sterile-filtered 25so0l uti on _t her eof. The anpunt of actlve
i ngr edi ent whi dRrtaloxinsigsParigenlvloleculesi t h 4 carrier material to produce a

singl e dosage formw || vary, dep nd Lng .u t
treated, and the particdt%F a?ﬁgﬁt %?re mr?lnténfea{?mgé%%ﬁﬁgdﬁ%w%tedt?

active ingredi erprtwdnimokcdasuches ceymvixme d dwg (dg..an damnwriosyppivssintr ¢ral  t o
produce a si ngl e &9 gﬁclflggn g Ja!rea"ﬂ% SFEPA %l‘%mgﬁl {otzﬁg”@l'%1ﬁr the
conposition whi'¢ ces erapeutic e &ener ally, out of
one hundr ed qoercm@mcag@hmslummgewnallsﬁ@ﬁg@taﬂodﬁfﬁabﬂﬂtceb 01 per cent

to about ninety-nine perE‘iQrHﬁles%ffpﬂ&Eﬂ NSechRISELH ;ﬁé&&m nﬂéxﬁlfoﬁfn@iﬂhé/twfdl om
about 0.1 per cent to about” 70 per cent, nopst Fre erably f about 1

per cent to abouioclBisipss semisidi , efhidiyry bropidigecang ’éeﬂF‘It?WCB’@FFB?% i on

Wi th a phar macebssile] dncRGGePibRkeheCRlchicRl doxo@asla,gﬂuﬂoamcsmmsym@

adj usted to provide t he opti num desjred.res) onsg_h[igﬁcg % t raﬁpeutl C
response). For 28%EsiBIdone iQrapgPRe: ’BB]F‘EFEY%W rSPEreosser al

di vi ded doses rgméo&b&maidﬁnpmﬁhdaEe&ﬁicamverdoctalrﬂ,an@ﬂanbhemﬂqm&myamahxb
proportionally duce cre d cat igenci es of
t he therapeuti c?“%%gs b ‘fni‘ock?’?s HﬂeEeo e i Ofgﬁner m‘ﬁ%ﬁ%?%gggoggcdg&étfgle

formul ate par erkanad, anmmmglntbs (@Qsmethotdaga@enmptpplfrmﬁ,rﬁrtfnegu&ela@e of
adm ni stration g{MﬁHQ' {Eh}aéll Qgcmgﬁﬁégglk¥1%%9&ts @ktmécgfom&uﬂsed

herein refers t Iscrete units su as unitar dosages
for the subj ectthw@@ ckieramb@dtlé@pha@a@hmulﬁtﬂr@ (%Wﬁbwstwé%@ﬂ%x m ned

quantity of @-th&M&)h%%BﬂiHQ(@uscﬁ%IP Wbl albfonRhREMGE sﬁ‘éﬂ%z&{&ﬁﬂ h@@mycin
therapeutic efféct in association wt h the&%wctu]yr ed to C{malceutl cal

carrier. The speéiPREatiBprysiges e dypaypien 8?’1‘?8“%“?
di scl osure are d@k&ﬁlﬁ&;@dmﬂyloﬁ@(k gl daeitiohycigl ememdyemmmc(la)blemgmmni que

characteristics h a art u a [ utic
effect to be ad’ﬁ‘ %Y‘ﬁ&n y“t”ﬂgﬁﬁﬁﬂn r}n(-)nﬁfs?on?n \{mc;lgt %e%aﬁret of
conpoundi ng suo.i’nbmtuayzt |0ﬂe:rpmfepedmdmﬁlosrofmh@et melaqutvsmatqaﬁb@@nslgqtﬁn ty
in individu 15F of 1; ody. Rk al‘nﬁlaértt

i nvention, ?dne t?j(a)n a?éc’d?gg]hg&sn%ﬁt%ﬁn%ng%%eu{ah%?@ggké ?] 09150 ¥ 'S aei?lsd nor e
usual Iy 0.01 t@nﬁdwﬂtﬁogsﬂi@ﬁoft he host body wei ght. For exarrpl e dosages

can be 0.3 nmg/ kg body W@iraép;ed eylarrg;w ngapcgémova@mgafe anaﬁ)gm{dlagnm&x of
wei ght, 5 ng/ kg b(pz(ge’/5 ght or body wei ght or wt t he

range of 1-10 rigff %thé%éﬁ‘wa&? §Flatt éié?%’élﬁi“mF -igFshite s ppightien brtad

adm ni stration QiGRoPREv C@ﬂ@é@caﬂﬂﬁ@a @étﬁﬁ}iuzﬁéﬁ@b%ﬁk&pa@ﬂ@i@la&dery

t hree weeks, once ever our we once a once ever front t hs
or once every tdrbd ‘i"Bg/an%L”t"H’éa? P’”P@P‘érfgraegaar%;o aaﬁglogs °§| VAL Wi fide 1
ng/ kg body wei gletter@ierapeut/irdgx. body wei ght via intravenous

adm ni stration, with t hq\/la%g]/taxlla ogugs 8’ derr]gatgrles e %69 Fnddhe dugémﬁlﬁ:%s are

fol |l owi ng dosi ng
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.
30  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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schedul es: (i) every four weeks for six dosages, then every three
nonths; (ii) every 25 three weeks; (iii) 3 ng/kg body wei ght once
foll owed by 1 ng/kg body wei ght every three weeks. I n
sonme net hods, two or nore nonocl onal antibodies with different

bi ndi ng speciyd wbddi®s; are adm ni stered sinul t aneousl y pekiisilosdicase
t he dosage of each antibody admi nistered falls within the ranges

| ndi cat ed. Ant i Rodyll Belisabde8 USRS o8, Milsapler Saaasi ons.
I nterval s bet ween ’si th’e dsages can be, for exanple, weekly,
mont hly, every 4H2287; ViR PHE048; apdBR P.937.378"dr val s can al so be

irregular as indicated hy,pRasuhl pRrhdRded egatnedhoRAd HOdY-t 0 the
target antigen in the patient. Inh sonme nethods, dos%ge 1S adgd%%Sed to

achi eve a pl asm@6HACHBAS aBle SRinER STBFHWE Fecqrgigto Be Phpwng fogm "and
in sone nethods about 25-300 jig /nm.. WO

2009/ 045957PCT/ US2008/ 078123 Al ternatively, antibody can
be adm ni stered as a sustai ned s e FI;;OI’m.H ation, in which case

| ess frequent adm nistration i uiged. Dosgge and frequency vary
depending on the half-life Bt nthbody in| the.patient. In
general , human anti bodi es show t he Onges a1 1fe, followed by
humani zed anti bodies, 5 chineric antjbodi d nonhuman anti bodi es.
The dosage and frequency of admni ni s(r ati-op A Va®y dependi ng on

whet her the treatnent is prophylactic or thergpeuti G I n prophyl actic
applicati ons® a relativel y | ow dosage i s adm nister eg') at relatively

| nf requent i nt f VAl Y Bl A 9RMheRBL Atk R ok dWBain AP ARLIAR &y
continue to receive treatment for the rest of their ljives. In

t her apeut i ¢ appiubsisit¢den gnsubstifugad Aetproaryhand spbaityRd aERGEIW el ati vel y
short interval Spesoc5QHREA fBSps! BLEMpIRM AN itbm K QQRESSeONaripyirble.

di sease i s reduced or term nated @g%&{ﬁfer bLV un%{'ftjr t@e Q@Mgn;
shows partial or conpl etdC&/RIoNdT&E epg'%%% CRECEkrog Sgguiuedo
Ther eaf t er, 1§ henp@sii@irl alk@ subtingds tisshsetued heepilopyheastion, 1 Suglare.

For use in the pr | axi s and/or .treat pent . j I o 15
abnormal cel | uI%’Pgg%ﬂ%f)%?r‘é?éhgﬁj%ém%eﬁ?%%ea%flﬁ S Cg%?%%fe?g{oﬁgﬁﬁsgﬁneh
admi ni st ered cosposubstingéd aapcubstiGed@i wisutsifuted heteroarkspdsubstisftekdred, with
about 0.01 uMt ' erred. Patient doses for
oral adm ni stra%sgoﬁﬁtggh?ﬁéerg%glﬁ%g{}nds descri bed herein, typically,,
range from about 1 ny/ dafhespmbebuerresentonpemiyr ifyted Ford: oM BRI 20
from about 19 ng/ldayut:QealQutonls A0 i davhsuiRhit el BgS], duydiialoty from
about 50 ng/day to about 500 ng/day, Stated in terns of patient body
wei ght, typi cal widshiyisd istemelprdshbout 0.01 to about 150 my/ kg/ day,
nore typically from aboutheQymbd ®° Rpresthts 2 memyéreglbdalfiona(za), iS85 NHR"
typically fromabaout;, 1 ta out 1 [ kqg/ day.,.. for .e : / kg/ day
or 3 nyl kgl day. 931 el ‘StéHoﬁl%“é%ﬁ%%i“&%‘%?“st‘f&“rp%‘%yﬁg%rgtg‘!l AN
retard or i nhi binsulistitwm hegeroaikyh, nomnpHhosphites) diphdskigated asiphosphitess slfopadgs,
exanpl e, the pati $ 073] 12013 12 O bRz !

0.15, or O. foun%ﬁyﬁgag) f’:@?drc(e e%{s’i:{bggfe{r 8’4%0?8§n%2f %@%Ifl@t ésgrzu%r).
Preferably, theS&FR"BSdhelsymgols 8} RiGanéRr dadgpandendy spresenigd. Stﬁrfétufegﬁbr

when adm ni ster gl %g\m&t]qﬁkg?;ulbgﬁtﬂgmqssumeathe@%aky@n@@mtmdcb& at
| east five days. 30Act ua dosag{% Igéﬁls of the active ingredients in

t he phar maceut i eesbbstivieg 651, twherm dogstheraaithy thafiERgeR S FRROHH™ e
varied so as t0uafh fefard RutaAKER WRlopAdnall}ine ol i d BRI Atinst3tidRd | S
effective to achieve the desired ther%gétiﬁfc response a&or‘g&a. .
particul ar (it i BHEOCYEGHO EPE PYSHM haYies % m%{%?’?fsn‘?pélf)? ¥ P98 FRout

bei ng toxic to thfore heteroatoms.
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patient. The sel ected dosage |evel wi Il depend upon a variety of
phar macoki netic factors including the activity of the particular
conpositions, or the ester, salt or am de thereof, the route of
adm nistration, the time of adm nistration, the rate of excretion of

the particul d bei ng enpl oyed, the duration
?{16;58)338%5” 9&1&9&?0&/078123

treat ment, rugs, 5 conpounds and/or materials 0

conbi nation with the part4|qul ar canpositjons. enpl oye e, sex,
wei ght, condition, genefal®h&afidfa ﬁmﬁ?li’%srm?l@g'ﬁ ﬂf‘céetdg?‘)?algf t he
patient, and | | deBstifu@loDtrubbRuled km;aymbsiumtetdtmemetctnmaﬂ a@r 'Slﬂ)stltuked or

"t h ticall ff dos t t f
b apeut a1 Ll 1S oS 0 Mo TSR A ©
di sease synpt ormR*Rify NIQOJRTE OSERRIRIR S DEEIOREYC@IRY, dﬁf‘s a@R‘&rCfb?‘l\Hﬁ Sease

syrrptomfree peri ent i gp{a‘: iy due
to the di sease a @f&@ écﬁ)égrerex%agpne%&fﬂor 55?’?%“ %Ejeghﬁﬁg&k
t unor - bear i ng RihjRA @”,@géﬂlﬁew@;pmb@aﬂblys tefwhish thiey arc gigashgyears joined

preferably i nh'tp I, te@ BHM&stﬁXte@Eycﬂoﬁﬁﬁtor ﬁ"e@?&‘j{clgf@cﬁ rif Yy fem
preferably eas 1even Jqiore preferably by at | east
about 60% and @tfm fromﬁrtfeG EPIE‘?f'é?r an apd By I%Etepqné%télt regfsesitt H-pbsatyst or

relative to untpgat@eeSiRi, %ﬁﬁsﬁtute]'ﬂ?ur@thisﬂltbkd/ hé@é‘roaﬁcyﬁ@ﬁmaﬂort o inhibit
tunor growth can be eval dated. i n an ani.nal nodel ?Yé lgég red{)sﬂlve of

ef ficacy i nihuri@moetinet &Y RPTHURHr PRREby g AFgomly upstibstituted
conposi tion Carhe{%&)cﬁﬂ@lk@%ﬂduﬂatﬁuﬁfx&fﬂnmbﬁtgutéd‘yﬁp‘ﬂiyl Iwihtry R&fand R¥ tagetground

to inhibit cell ch in tion ny asur.ed vitro by
assays known to" ’g‘ntg @E‘?ﬁe 8’%? @fqt{hyoaﬁeear“a& flrl';le'{r’%nafj ?n(l:eéilt{;]fonh%f ective
anount 20 of a subsinegdeutriscbstiuy baadeyclanky eiog saism hmng)ﬁronsﬂmé or

ot herwi se anelior S L fon CAL RN stikthnk ks |

the art would brg “a“o%é p%gmc}g?%lﬁaﬁm r%gwgﬁ}g%&gir}%ﬁ% basned onﬁé}yusch factors
as the subjett 'ailgt.ze, the severity of the subject's synptons, and

the particular conpositigR PR3 ROWFERDhinATMoRE &k EAbbARN0SSIRGLED. A
conposition of the present disclosuré can be adm ni stﬁred via o e or

25 nore rout es SEYEEHAAPEEHRERE ﬁfth%li’fﬁsﬁmdli‘t"émtﬁ’l" Adrseritst hepein-fpy FERPln £
met hods known i@t ha’arpreseMor W, I, &€, appr eci at ed by the skilled

artisan, the route and/qJ;.node ni stratio end| ng
upon the desired resul tg( 1%8&@&%&%@“&*&?8@%&“&@ E"srtt rgiﬁ "on ?

anti bodi es af tpréssntdr’sa wad RSate iriet ol futkea dypibprapé ricg) R’ m@iﬁﬁémns@ﬂi-ar

i ntradermal , i a r|t 1eQ fx!

par ent er al routj‘se\][s1 0 dﬁgdgsa‘%‘f}’?é}%tgﬁﬁg 1°p Qén@%%o{)e H.l:jﬁ’ectl on or

i nfusion. The phprexn;tsHbammrembchaﬁnﬁﬁom,rfalthwle %BU@@d herein means
modes of adm ni gtfak o?lpolgiét}ﬁ& Rt zﬂ@ﬂteﬁﬂét&f 1@!&1}'@1’%3 Ehﬁ)tﬁbé‘s‘%t)t violate the

adm ni stration, usua y 1 njection, and includes, w thout
limtation, intiacialeefshemioalvalgasecul ar, intraarterial, intrathecal,

intr acap5U| 3, intraorbixt'ahay bk Bﬁyrlé’eﬁﬁqrg%toﬂﬁ Udehil l’e&d@g’g}&ips mclude but are
intraperitoneal, transtracheal subffut aneo

i ntraarticul ar, 0§ {iBesdiebriggens-arifcsy SEAOTHS L%F%‘t"ﬁl&’gsb‘ %Bllf‘tﬂlr)’al and
intrastemal i nj@GhiugRonsitkyl prdh$irad3, ammonioalkanesulfofdtd &Sfel‘sat ively, an

anti body of thi urec be adm ni stered. vi al
route, such as ajky?%‘ﬁfoé onatgqungﬁfl%?te‘g?o%%gg 0a: a?:’ & nmf‘a?ptep%%%eg
adm ni st rati on, angfiterike xXRunjrhiay haogtrsasdd ab ]eyvmggrcaipt ye FyGghd@t. | y,

rectal ly, S%E)l I ngual 'y OIche m?rgltflﬁtl lv\Xthmt es:x-membe ed-lrﬁémat@&tés\{ﬁtgtgﬁggunds
can be prepared with carrrers t wl ct ound agai nst
rapi d rel ease, mudtavaelearmguqtdpgwdseﬂumﬁmretm&nﬁ@ﬁmlba%rp@ﬁw iThest i@l ng
inplants, t ransgﬁéﬂ%%: RRLGRES set A b \gragﬁfb?a@ola%{tllcﬂr&darg@iﬂhﬂ e ¥cope of
syst ens. Bi odegradabl e,” bi oconpati bl e pol yners can be used, such as
et hyl ene vi nyl Beewtlat®, topol yanhydrides, polyglycolic aci d,
col | agen, polyorthoesters, and polylactic aci d.
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Many net hods for the preparation of such fornulations are patented or
generally known to those skilled in the art. See, e.g., Sustained and
Controll ed Rel ease Drug Delivery Systens, J.R Robinson, ed., Marcel
Dekker, Inc., New York, 1978. Therapeutic conpositions can be

adm ni st er ed Wi $obog3eh cal devices 15 known in the art pcl@iof28R] €, a
t herapeutic conposition of this disclosure can be adm nistered with a
needl el ess hypoderm c injectjon device, such as those disclosed in US
5,399, 163; 5,383,851; 5,312,[335; 5,064,413, A~9‘1,880; 4,790, 824; or
4,596, 556. Exanpl es of i S
di scl osure include: USi; (1 npl ant abi=€ ¢roy i nfusi on punp for
di spensi ng nedi cati on 20at a ntrol | & rat e);
(therapeutic device for adm nijsteri ng medi cants tb\mugh t@e skin); US
4,447,233 (infusion punp for delivering medication,at a remge

i nfusion rate); US 4, 447nommmpatimss B frchdssiamoien fattaedqen el syl

apparatus for Cg@ﬁgerah@msﬂleuﬁg@@iuow yf)presyﬁ oA oA3 9, &6 TasEBiblyCXdisug
delivery system having nulti-chanb We‘%f’ﬂe nts

4, 475, 1 96( 0s th‘éfe’@Plﬁﬁle%i’é\’lF 9%‘?%#“@%@ Bl rﬁﬁgeégfiesa"té"eémg
i ncor por at eds heA@:!mrbeﬂplé el 'ahe R the MIRWiIRish@sturé Gthartright stielcbupding to
systens, and nodul es, are gng to those skilled in the art. The
anti bodi es of tWF§mBW btfEekan be fornul ated to ensure proper
di stribution in vivo. For exanple, the bloo& brain barrier (BBB)
excl udes many hi ghly hydrophilic co oqﬁﬁ%Mﬂ;$ ensure that the

t herapeutic conpounds of this 30 dfgg[bSuVe ctoss the BBB (if
desired), they can be fornul ated, forOexanple, in |iposones. For

met hods of manuf act uri NGy kiROSHIBEents Q€leastor@-of RURARD 2, I8 11kiks said

5,374,548; and 5,399,331. The |iposonges I S€ Qne

moi eti es whi ch @P@OdeiERIEERATP Fih hdp ’taﬁnlﬁgl’ﬁfegy f)gr&rflgg‘c’lg%qll §ncgr

or gans, thusgenbalcr!'igepateton FIYOHR] POOY),, (Are -SHEH).C((Ranade (1989)

o din. Pharrra@ B@g‘ﬂ%) Exenplary targeting WO

2009/ 045957PCT/ 8 23 noi eti es include folate or _biotin (see,

e.g., US 5,416, 016 fo\Llow et al . El\rlénhg&k des.{ Uneza a4 988)
568 "Sﬂ/ 038)% ant “p%s

Bi ochem B ophys“jfi”—?e_s/ Commuin’? odi € oeman et al .
(1995) FEBS Len. 357: 140; Owai s etCat (1995) Antim@rob. Agents .,

Chenot her. 39:180); rfactant prote ept or /BF\{SCOE et al.
(1995) Am J. SR‘S%@JN’ 1+23%0}34) ;;;?—(@ (1994)J.
Bi ol . Chem 269: : see al so ﬁ{ n a LauI ck men (1994) FEBS

Lett. 346:123; Kﬂnon and Fidter 11994) | nmunonst hods 4: 273. Uses
and Methods of tHe I nvenflion 10The anti bodies, particularly the human
anti bodi es, anti& ositions, antibody-partner nolecule

conj ugat e conposi d n%}QQ@%wgﬁg&anﬂﬁﬁgﬁﬁ%f@ﬂﬁgntIOn have
nunerous in vitr inivivo diagnostic and therapeutic ut ties

i nvol ving the di dgnosésHand treat ment of nesothelin- nedldYégt>

di sorders. For exanpl e, fHese nnlecules can be adm nistered to:cells
inculture, in vitro or ex vivo,

»n/D:YC OO

15 , 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 I 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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15 to human subjects, to treat, prevent and to diagnose a variety of
di sorders. As used herein, the term"subject” is intended to include
human and non- human ani mal s. Non- human ani mal s i ncl ude al

vertebrates, e.g., manmal s and non-mammal s, such as non- hunman
prinmates, sheggpofeds; cats, cows, horses, chickens, apphiBisans,; and
reptiles. Preferﬁﬂg subj ects include human patients hagpﬂg g@sd?ders
nmedi at ed by 20 sot hel i n.acti,yitsy sticul.arl v huma tLents
havi ng a di sor 'SS§¥§Q?QI% ’aﬁt ’%€§3§éﬁ%“%%§€¥ﬁ%Ff%aggg?%ﬁg%%ﬁ.
Wien ant i body- pasuprvénsepdseceblecks drjcpigatiesctiviy aibomedund betigcleavable

adm ni stered t Qg NEly, {&%’L‘P&Pﬁﬁmﬁgﬁsﬂ& of el b&%e‘&l%ﬁismif?eﬁem st ered
in either order or sinmultaneously. . ven the specific
bi ndi ng of the tha’itfc?rbb@iasf{sof@fe linkgs C@In%#mﬁthﬂﬁﬁoéﬂxm_zsﬁ?é%tbh@lv il thistvpg,

anti bodi es of URgek %\éﬁ%{i@aas%ﬁgvaggoftﬁ@&nﬁ%téﬁ%I {aba ke dhESbyp
mesot hel i n expression and, noreogver, can e_useg_to purify mesothelin
vi a i mmunoaf fi rtieRpaigeihe eesatiqieef the released cytotoxip.nFes instapsenid Hie RasvHeate fiffe

conposi tions of, fyh@zdnB ¥aMulRB LSRR tRe1dRiE obth A8 bestenkydibatBy kavable
nesot helin, which_ levels can_then, i

) ( [ eg ho certaiﬂ @iiease 30
synpt oms. Al t erdads Qi ke IaReBElT eiest5avaRigRy pROaEH S BOT &SR e or
bl ock mesot hel idan beuaGhten catntike, cldatablelya carbedyedieask.i nked to t he
prevention or amelioratigon Of1certa%end.S%%%Fe%¥ﬁ¥§é¥ﬂ%oﬁﬁ@%&ﬁp%

i npl i cati ng™resot hel i n a8 F*RB&I%4E BF°0F° The ti*Seadd ' PhrS "€ar be
achi eved by comtragtre Gy a sanple and a control sanple with the
anti-nesothelin antibody under conditions that allow for the
formati on of a conpl ex between®™the{ WO 2009/ 045957PCT/ US2008/ 078123
anti body and nesothelin. Any co
and nesot helin are detected ahd
control. In another enbodi nent,,
be initially tested for binding a J
or diagnostic use in 5 vitro. For exayp
i nvention can be tested using flow cgyto
art. The conpositions of the invegntion have additiona
utility in therapy and di agnosis of nesothelin-related di seases. For
exanpl e, the i munoconj dyttsstuatan RER URER’, RS, RSl Risind Xiars a9 feperited i n
vitro one or M6y ﬁo%&% Q. O Nfere Ol REES Rbm SO G N2 ivfisre REGs a
inhibit the growmth of and/or kill a cell expressing nesothelin; to
medi at e 15  member selected from H, substituted or unsubstituted alkyl, substituted or

g in the sanple and the
posi td ons of the invention can
y asgociated with therapeutic

unsubstituted heteroalkyl, and acyl.

R!is H, substituted or unsubstituted lower alkyl, C(O)Rs, or CO:RY,
wherein R® is a member selected from NR°R'® and OR®, 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)R®, wherein
R* is a member selected from NR°R'® and OR®, 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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phagocytosis or ADCC of a cell expressing nesothelin in the presence
of human effector cells, or to block nesothelin ligand binding to
nmesot hel i n. In a particular enbodi nent, the conpositions
are used in vivo to treat, prevent or diagnose a variety of

nmesot hel i n-r g¢cdophsgdsseases. Exanpl es of 15nesot hel i neeesdo@ahrsis

di seases include, anong others, ovarian, pancreatic, stomach, |ung,
uterine, endonetrial, b'dn%oﬁﬂw REARY i ©F BQRRagSAKIn (S0 RLEpRkent,and
breast cancers. hé conpositions of the invention can
conpri se agentsﬂﬁh%ﬂhéﬁng, anDng ot hers, anti-neoplastic agents such

as doxorubicin (adrianyg ﬁ}ther@mgwlﬁémmsﬂmmﬂmci n sul fate,

carnustine, chloranbucil, cyclophospham de and hydroxyurea 20 which,
by thensel ves, are only effective R | evels which are toxic or
subtoxic to a patient. Ci s atj i ntrarénously administered as a
100 ng/ kg dose once ev N and _adrirdnycin is intravenously
adm ni stered as a 60-7 /L dose gnee & y 21 days

Co- admi ni stration ofga human ant iX negot iRA anti bodi es, or antigen
bi ndi ng fragnents thereof, of the present RPnvention wth

chenot herapeytic agents Igﬁusosﬁrﬁ’é{hrgezéélﬁ"@ AN gCRNGRI RBAE Y RstMibLh

operate via different mechani sms ‘an a cyt'otoxic,effect,to
hunan t unor ceIdbsvef@lﬁ?ﬁﬂ@@(ﬂéd&ll?ﬁ@w@r$eéﬂﬁteéﬁwn%ﬁ\9@”ﬁomhéﬁé{ dég to
devel opment of ﬁl%?ge?c@t@@ﬁgﬁﬂu%gtﬁm@&o@mﬁﬁ@ma!ll@l bietitaed bgeni city of
the tunor cells fender them unreactive with the

ant i body. Bi speeiytsiushbrsealyheptayki ¢ ol ecul es of the invention can
al so be 30 used to m)dul]ga't@d@t(y)R”QﬁchyﬂdleM-e}e&fbes@efcfeéﬁbmrH cells,
such as by capping. and elim.nati ecept or n.th e rface
M xtures of '&ntfP %’6 t‘?dé’élé‘iﬂlg;?‘g“eé& ylaf”é’ﬁ)m‘bt%ﬁg g?“glrtedtaﬂg " Hutea%l .

The conposi ti onssestititaehdidrveyll Subsmmmuocmshmmtedbﬂpb@nbdkylmaMWQTOz,
sites, such as 151, I ) 155712 g frs 16
conpl enent canﬁgl féo%@% rad(gg%sRedol )0 k l\é(;weho éj{riul;i\g?rent
I'n one enbodi meakl O(EH)NGH1, m@a@mmmgeaﬁmbm ?&t For@n‘é)R erélpmeéldenﬂy

conpri sing target Galks lmdmmﬁmdagﬁ%bs%teammsmmeuon and
appropriate effettor cells can be suppl ement ed t he addi E}Fon of

conpl enent df skatameplkyb AtbsimEd eF WHvHITEREHRY: S“W&ﬁ%%?sgw@ﬁ Py
cel l's coated W §fstfurdd dﬂdhdﬂgsuﬁne@g@t@kcﬁ:ﬁoaﬂcbﬁnﬂ Rbeitb Dot uﬁﬂlnstinﬂedl npr oved

by bi nding of co Ierrent 1S t her t . target cells
coated with theP@BHix d‘éﬂel ?‘e t&gemeﬁ‘ﬁﬂhtﬁ %H?geﬂgtafnceg% whigh SRPe s%em fic
and bi speci fi c mb&a Hﬂe@ﬁt}onﬁﬂy jbinad to Harmnitsiestitued or wkgtithied hq@@dclbglkyl
conpl ement. In di_ment o 9fo:L he

i nvention do no “ga fa%fr(} ?Véngcfgorr%‘p %&%ﬁmberfﬁﬁen%@%%@gdf?‘gﬁg of the
invention can ahsgodxgnsadmi ni stered together with conplenent. Thus,

t he instant disclosure pﬁrgf%faﬁgsA%%ﬂ%%p&&ehbpﬁéub@ﬁH@& b@g}]gr ﬁgaﬁned or

anti bodies, nultispecific or bispeciftic nolecules and serum 0
conpl ement . Thewwsukstivsd s¥rdle N@r@aﬁ, P S%ﬁ\%‘&fh?fé@@B‘H%mW‘?é‘ﬁ‘b?Wmm for R
conpl enent is | Qcalggiitdbleah @¥e proxinmty to the human antibodi es,
mul ti specific or bispecific nolecules. 15Alternatively, the human
anti bodi es, nul Ma8pRGE Pdr@erMolbiupeci fi ¢ nol ecul es of the invention
and the corrpl enent or serum can be adm ni stered separately.

25 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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Also within the scope of the present invention are kits conprising
the anti body conpositions of the invention and instructions for use.
The kit can further contain one ore nore additional reagents, such as
an i nununosuppressive reagent, a 20 cytotoxic agent or a radiotoxic
agent, or one or nore additional human anti bodies of the invention
(e.g., a hunBiRchemtsabsmyuneehemigal selestrivgl, eptizal archiensicl mehisy Paingles bi nds
to an epitopRckibe | i inct f the first human
ant i body) . ﬁgﬁeﬁ@,ﬁé@?zg}éﬁl %fﬁpy%é@&%ﬁ?fﬁém{eﬁﬁﬁft ‘L?’&S i8> AUgreBseRo dy
conposi t i onsisethiopyaaate, Resarrid mwmnmnawulmepmiolaﬁela@g s 1281 B¢l Hpri or

to, sinultangas tion of a
conposi ti onn&(;-f q?hégzﬁwgn%f on’?gaél e&%@ﬁe?}% H‘&P W@ﬂqfise amd@th@rs such as
a cytot 0 c wmmonl usediiap EAfRY) andwhiotmesia hbas §5chak cmgﬁléo} he

t herapeutic Siti n ot her
embodi ment s, o E&C%asg& I ?gﬁ% %@BBFWH%IPPVP’{OPﬂEQ%Hf% #t).an agent
that nodul ates, e.g. Tbnm%re’fbrablplalnﬁnfn%s seleb@d %ﬂ&ﬁéﬁb@koﬂ&sﬁtnﬁ

activity of ece or exa tTedting
subj ect wi t P?Ega&co%tg%?sﬁgo pgﬁbpg?rs “E’ﬁlgﬁqr?ﬁégmﬁ%ﬁﬂ RIEFHESOISst rat i on

during tr eaphenmphuresheﬁzmemamﬂ hbrﬁﬁiﬁﬁiohé Gei¥BE, FbhFled muﬁ'a%?e c%ymes are

gr anul ocyte,c col o laHlf %Ff actor (G CSF), granulo
macr ophage ESrBaYS ef a é’E?S@PatTS@M MOSIW mdf@wos&dmdakdzl\l- y),

and tunor nelbmesdent 486t Gluld Miorescein Ailitsq Wﬁ
2009/ 04595 BT/ S2008) 078123 e pArE TR 89 Bnbodi nent |
the inventi 8 B 6% Ry’ fgore . dé‘tee%hlmngsqeh@ompe!Bﬂmmeludé

mesot hel i n mnife:@emdlm &h?&ﬂﬂ}ﬂﬁ[azﬂgdl&%% |13 épeFoggo#l% o%f mesgt h\?v: Itﬂ

anti gen, I‘IJ Si nggﬁl?nt acting the sanp

a human rmn F5R8T PIoderne %?felaﬁthéinﬁﬂYdBmS@s soe] Iﬁ@Pq:taﬁNooﬂsmlmeof

whi ch specifically Smy-mﬂ,\%aﬁg t.0 hat al | ow
for formatign. 9t a conpl ex eg(%\f&él%ﬁj{ﬂ; éﬂ%(tﬂ%q% ‘%)rln?ll%‘ﬁ ‘;ﬂfr’ereof
and mesot hePPHp) isgualeny Yr?ﬁ’t“?dc}ﬁ a@Fﬂf@o%rﬁﬁeélgandShMSd@mdﬁﬁﬂolemr ein
a differendeg ﬁr@%@xwﬁxé]{ﬁ%ﬁﬁe?fhh%ﬁ Fﬁﬁgr{?iﬁ@ﬂ}’c’f?ngﬁr ed to the

control sanple is indicative the pres nce of Meso Hen in
the sanpl e SEA SRR SUEhisGietrsiable enzyme, 4 fivoeestind congrooxd, des et hods f or
treating ach@nmashieditbodimAh@t ed disorder in a subject, e.g.

ovarian, pancreatic, stomach, lung, uterine, endonetri aI bile duct,
gastrlcioeS(Eibh&q_ﬁnbedﬁﬂi@;@ct aI and breast cancers. In yet anot her
enbodi ment, i mMunoconj ugat es of the invention can be used to part ner
nol ecul es to cells t i BRIMPRS oAk h ner
nol ecules to.th antslfpaéo‘é EIé@r exanp %@Iiﬂ]eﬁ#ﬁd&hﬁ%@%l n%%u#%%rﬁ)rl body
can be 15 5%’]’5&5 fognaphidody o ‘St“Pr’énf!%@F?}?h@Eﬁﬁdhmtg described in US

6, 281, 354; 6, 548, 530; 2003/0050331; 2003/0064984; 2003/0073852; and
2004/ 0087497; or WD 03/ 022809 Thus, the invention al so provi des

met hods for I ocalizing ex viv ‘?’ro in vivo cells expressing nesothelin
(e.g., with a detectable Iabj\%EN%uch as a radi gj sotope, a fluorescent

conpound, enzynge, or an engyme co-factor). ersidd i vely, the 20
i Munocon] t\e/sg@n begﬁ% ofkill ceIIst @:v- mesot hel in cell
surface reggeptor

AUH 0 Q,O N 4 Oy~
T o % !
0
25
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by targeting cytotoxins or radiotoxins conjugated to

mesot hel i n- bi ndi ng anti bodi es In view of the association

of nmesothelin with certain tunors, the invention provides a nethod of
inhibiting the growth of a nesothelin-expressing tunor cell,

conpri sing contactlng the tunmor cell with an anti-nesothelin antibody

of 25t he dISC|OS sych that growth of the tunor cells is inhibited.
In a preferred e4 gﬁ pnt, the antibody is conjugated to a
c

t herapeutic a o %Ho | nopalrh’cul arly pref@rredg
enbodi nent s, ﬁ)@kmesotelhl xpr e¥si qre“m’wé‘ﬁ%e?nﬁeh
cell, or a tuWsr cell assbciated with ovdﬂi O phncreéat i c, sto :

| ung, uterine, endonetrial, bile duct, gastrilgf,esophageal,

col orectal, and breast cancers. In 30 other ggeferred enbodlnents

the mesot hel i n- expressing tunor cell is a ne®otMelioma cell, a
pancreatic tunmor cell, an ovarian tunor cell, a stonmach tunDr cell, a
| ung tunmor cell or an endonetrial tunor cell. In still other

enbodi ments, the tunor cell is fron1a*%%ﬂ9er sel ected fromthe group
consi sting of mesot hel i omas, papi | I ary slfous ovarian

adenocar ci nonas, j§ | egrBrcel | ovari an gartigonpsy nlxed NUIIeiIan

Z

ovarian - 102 - nonas gnd " n us r cRnomas,
pancreatic ade Mo pancme iC ade VD
uterine seroyencng|n und adenocar ci nomas,H extrah ichb

duct carC|no , gas I cqadenocar ci nonas, esophageal adenocarC|nonas

col orectal &denocar ci nonas and br east adenocarC|nonas 5Furt her nor e,
in another aspect, the anti-nesothelin antibodies and antibody drug
conj ugates thereof can be used in the treatment of cancer in a

subj ect. According the cf nvention provides a npthodrof treati hg;

cancer in a subj@p 3rI'si ng admi ni sterin to N
anti body of %be e such that the |s tr eat d in
subj ect . ForNex -artwcularlb nﬁ erred enbodlnent 0 t he
anti bodi es €an be usedg R RNt iesot hel i onas, ovari an
cancers or pancreatic can%e Y FHpre efqned enbodlnents t he

; If :
anti bodies are used in the treattent of nesohgfhhgnas, pancreatic
cancers,5 ovari an cancers, stomach cancers, |ugg cancers or
endonetrial cancers. In still other enbodi ments, the antibodies are
used in the treatnent of a cancer selected fromthe group consisting
of nesot heliomas, 15 papillary serous ovari an adenocarci nonas, clear
cell ovarian carcino |, mxed Mullerian ovarian carcinonas o
endomet roi d nuci noy |an carci nomas, pancreati@yade CJ-oNMAS,

duct al pancreat ’ﬁb |nonas ut eri ne ser&as/ca no S, INng
adenocar ci no '

3 |c biIe duct carci nomay;,—Njast r c d
adenocarC|mgﬁﬁsflesophage.f i o(ectal

adenocar ci nomas and brea$ N—& The
anti body can be u§ed %Ione or i ncer treatnents,
such as surgery andr sy }adlatlon and/ or with other i; Neopl astic

agents, such as the antl-neoplastlc agents di scussefa and set forth
above, including chenot herapeutic drugs and ot her anti-tunor antigen
anti bodi es, such as those that 25 bind CD20, Her2, PSMA, Canpath-1
EGFR and the |ike. Optionally, antibodies to nmesothelin can be

conmbi ned with an inmunogeni ¢ agent, such as.a vaccine conprising
cancerous cells, purified tunor antigens (including reconbinant
proteins, peptides, and carbohydrate nol ecules), cells, and cells
transfected with genes encodi ng i mmune stinulating cytokines (He et
30al (2004)J. Immunol. 173:4919-28). Many experinental strategies for
vacci nation agai nst tunors have been devised (see Rosenberg, S.,
2000, Devel opnent of Cancer Vacci nes, ASCO Educati onal Book Spring:
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- 103 - Restifo, N and Sznol, M, Cancer Vaccines, Ch. 61, pp.
3023-3043 in DeVita, V. et aL (eds.), 1997, Cancer: Principles and
Practice of Oncology. Fifth Edition). In one of these strategies, a
vaccine is prepared using autol ogous or allogeneic tunor cells. These
cel lul ar vacci nes have been shown to be nost effective when the tunor
cells 5 are transdu to express GM CSF. GN@CSF s b en sthn tg be

a potent activator antTBén presentation for tu
c. NatL Acad. Scl SArJQ 9-
se r|anOcated

(Dranoff et al. (

O her tunor vdcchn Nincl ude the pr F$on1Q|ru
in human canc®rs’ such ||o s (1-1PV), Hepatitis
Viruses (HBV 10 and H HN po- Hp Sarcoma Virus (KHSV).
Anot her form of tunor specific anllg h whi ch be used in as a
tunmor vaccine is purified heat shock proteins “ﬁ% i solated from
the tunor tissue itself. These heat shock prot®ins contain fragments
of proteins fromthe tunor cells and these HSPs are highly efficient
at delivery to anti ggn pigesenting cells for eliciting tunor i munity
(Suot, R & 15Srivastaval P (1995) Science 269: 1585-1588; Tanura, Y.
et al. (1997) Science #¥8:117-120). Dapdritic cells (DO
are potent antigen pr.esg ing cells that can bex Zused to prime
antigen-specifig r,egpgpee . S can be p u@;-o ex vivo and | oaded

with various profein andN p tnti@% sMEN as tunor cell
L ure mqﬁﬁ@ﬂw-gw). DCs
r

o

extracts (Nestle,  F. €
may al so be transduced by genetic ns to express thése t

antigens as well. DCs have al so been fused directly to tunor cells
for the purposes of inmunization (Kugler, A et aL (2000) Nature
Medi ci ne 6:332-336). (A% a meghod of vaccination, DC innunizationonay

be effectively conji wi_fh anti-mesothelin anti dy &;f>
activate anti-tunoff 2%reppo . Thig
anti-nesotheé%gvﬁhtv-o. 3{ may al so be conblne% 'W st aRdar d £ancer
treat ments.H mesot hel pAr~ hodyl treat be effectively

I nstances, it may be
possi ble to reduce the dose of che he eutic r ent adm ni stered
(Mokyr, M et at (1998) 30 Cancer Research 58: 5301- ). O her

conbi natd on therapies that may result in synergy wid'h anti-nesothelin
anti body treatnent are radiation, surgery, and hornone deprivation.
Angi ogenesi s inhibitors may al so be conbined with anti-nesothelin
anti body tr ent. - 104 - WD 2009/ 045957PCT/ U52008/ 078123

Anti - mesot hg Fti body treatnment can also be used in conbl

w t h bi speci i bodi es that target Pc al pha or gc

recept or - ex effectors cells to tunDF/EeIIs N us
5,922, 845 4d 13) . @ cepto antl tunDr
apti | es] have b8en 5 used to

antigen (e.g.

effectively activate tunor spécifTe respondes. Alternatively, antigen
may be delivered directly to DCs by the use meispecific ant i bodi es
whi ch bind to tunor antigen and a dendritic c @$e0|f|c cel

surface marker. Tunors evade host inmune sur |IW ce by a large
variety of
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10 nechani sns. Many of these nechani sns may be overcone by the

i nactivation of inmunosuppressive proteins expressed by the tunors.
These include TG--beta (Kehrl, J. et aL (1986)J. Exp. Med. 163:
1037-1050), IL-10 (Howard, M & O Garra, A (1992) |Imunol ogy Today
13: 198-200), and Fas ligand (Hahne, M et al. (1996) Science 274:
1363- 1365). Al odi es o each of these entities may be used iR 15
conbi nati on w ant i¥-mesothelin to counteract the effects of t

i mrunosuppr essli t and favor tunor inmune responﬂes t st.
O her anti bogi may be used to activat e

: . .0
r esponsi venegg can be_u canbi nati op vm;g | - rreso elin. These
i ncl ude nol ecul es o QN ce\ of ste 1 elHs which activate DC
function and anti gen 207 pr nt af/i o@‘ i @ anti bodies are able

to substitute effectively for TCel el per agtivity (Ridge, J. et at
(1998) Nature 393: 474-478) and can be used in njuction with
anti-nesothelin antibodies (Ito, N et at (ZOOO»LFggunobi ol ogy 201
(5) 527-40). Antibodies to T cell costimul atory’nol etul es such as
CTLA-4 (e.g., US Patent No. 5,811,097, and 6,984, 720), OX-40
(Wei nberg, A et at (2000) | munol 164: 2160- 25 2169) 4-1BB ( Mei er,
|. et at (1997) Nature-MedFtine 3: 682-685 (1997), J QOS (Hutloff, A
et at (1999) Nature 3¢ 2627 266), PD-1 and/orHPD—Ll yq al so provide
e actlvatl on a @eﬁhl

for increased Ievelﬁ @
e \f

I
activating ant |Eb0€|g useg
anti - mesot hel i \'/nltl bodi es ont| on Bone marrow ¢/
t ranspl ant atN&n current| @ be edoto treat a variety 30.0of
tunmors of henmat opoietic origin. Wule graft versus host disegse is a
consequence of this treatnent, therapeutic benefit may be® Red
fromgraft vs. tunor responses. Thus, anti-nesothelin antiw
treatment can be used in conbination with bone marrow transpl antation
as part of a tunor treatnent reginen. - 05N WO
20091045957PC‘Ig U% 008/ 078123 'E)’*resent di sclosure is
further illustrytewdy Fhe foll owing examphes, which should not be

construed aso.f i miiing. The contents of all fi gures and,al l
ref erences, nbank uepces, patents ang pybl iBshed pat emt };}
N

appl i cati ongoci S ap
%ﬁﬂ“re y. Ex|a|1rrpl el: Y
ti od| es gain sothelin Protein

i ncor por at ed hedei n by r

Gener at i Lon of Human Monécl

Ant i - mesot hel i n human nonocl ondl an®i bodi es wer e gener at ed using
transgenic mce that express human anti body genes, as follows. o
Antigen A nesothelin soluble fusion protein was used as the antigen
for ~<Cl

o 3
g CH
NN N CHy 3
H HyC HsC
L 0 ¢ DA SIS o
N N
=N y
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i mruni zation. The sol uble fusion protein was conposed of the 40 kD
portion of mesothelin (which is nmenbrane-associated via a GPl-I|inkage
in native nesothelin) linked to a H's tag at its CGtermnus. This
fusion protein is referred to herein as "hu 15 nmesothelin-his fusion
protein”. The fusion protein was generated by standard reconbi nant
DNA nethods and expressed in transfected ceIIs whi ch secreted
the soluble fusion proteiginto the cuIt#r sgpefnatagt CHO host

cell's used for transkect¥on were obt gj . tr

#11619-012). The s ¢ sol ubl eH e} n\%)a\ p r| fo use
as i nununogen. Fuf} h&rpt '“ﬂg i a t fr&ﬁ 0
cells secretin Tl fusi on prot €Hn was Oﬂﬁd |n the

ELI SA assays f _J;creenlng HuMAbs (descri bed further bel ow). 0=§;r
Transgeni ¢ Myee ~ Ful |y human nonocl onal anti bodies to hunman

mesot helin were 25 prepared using mce fromthe HCo7 x hu Landa
strain of a transgenic nouse of the HuMab MouseTM type ("Hco7 x hu
nouse"). In this strain, the endogenous nouse pa | i ght chain gene
has been honobzygously dlsrupted as descr|Qeg 3Chen at aL (1993)

EMBO J. 12:811-820 and thecﬁndogenous nDuseH vyocqal e pe ha8b en
I '1

honozygousl y di srup¥aq as=descr|bed in anyp 0x/ 0918
Furthernore, this @ s ai n. carrlHes u ap a m
transgene, KCo5, as j &k etql .o 96? ture

%) rt f|C|aI chro Sone (YAQ)
carrying nDstvﬁT‘ i ght chain | ocus® as - 106 -
described in 00/ 026373, and a human heavy chai n transgene, HCo7,
as describets@'n US 5,545, 806; 5, 625,825; and 5,545, 807. | mmuni zation
of Mce b5To generate fully human nonocl onal anti bodies to human
nmesot helin, HCo7 x hu mce were inmunized with purified hu
nmesot hel i n-his fusion protein. General imgnization schenes are
described in Lonberg, N _ et al (1994) Nat & e 368(6474) 856- 859;
Fishwild, D et al. ‘9@%} Nat ure Bi ot echn Iogy M 845- 851 and WO

=

98/ 24884. The ntce y 334 nonths of age,upgn he firs |nf n of
antigen. to A puriffi econbi nant hu H@goha

preparation ( \ng‘ [ ct Ilan ceIIs Y
expressing t sion pr s sed to i mmuni ze the mce

|ntraper|toH%aIy and subcutaneously The anti gén was mxed 1:1 with
RI Bl adjuvant (Signma Cat#M5536). The mice were inmunized 9 tines at
weekly ntervals. The i mune 15 response was MBnitored by retro
orbital bleeds. The plasma was screened by an indirect ELISA analysis
(as described below), and mce with highest titers for anti human
nmesot hel in hunman 1gG were used for fusions. Mce received a final
boost by intravenoys IV) _and intraperitoneal (IP) injection of

sol ubl e antigen 2 _a days bef ore sacﬁﬁikie and renoval of the

{ ce Producing A Human Mesot hel i n Human
‘ONsel ect the Hco7 hu m ce Qroducing hi gh

spl een. 20 Sel t on
Monocl onal ﬂifgg w21 ody
titers of amt sotheHA%\(iZ::r,n X 0 ~
3 A A I
T o

0

-87-



anti bodi es, an indirect ELISA assay was used to nonitor serum
antibody titers, as follows. H s-tag anti body coated mcrotiter
pl ates (Novagen Cat. #71184) were 25 hydrated and bl ocked with 300
4/ wel | of 1% BSA/DPBS for 10 to 15 mnutes. After several washes,
supernatant from CHO cells secreting hu nesothelin-his fusion
protein, titered for maxi mum signal, was added (501.d/well) and
incubated for 1 hour. After washing plates WrtNPf DPBS/ Tween, dil utions
of plasma from nmesot helin fr’rmrnl zed mce (sﬁaii ng at 1:50 dilution

251

Wi

and serially diluted Yinmes) were 30 added to each weII d
i ncubated for 1 hour, ates were washed, wig h

i ncubated for 1 hour §w 2 ]..

conjugated with mn? _ S e noRe arch La
Cat. #115-036- 09 ABTS (24 -b s[3 et hyI bgnt hi azol i n

6- sul foni c aci tﬁ) - 107 - WO 2009 045957PCT/ U52@08/ 078123 substrat e
(Sigma Cat. #S9941) was then added and pl ates anal yzed
spectrophotonetrically at OD 415 nm Titer was defined as the

di lution of serumthat produced an OD two tinmes the background OD.
Titer was calculated using an Excel tenplate. oM|Q‘|$ t hat devel oped the
hi ghest titers of anti-human nesothelin antibo es 5 were used for
fusi ons. Fusions were perfornmed as descri bed B&kow and hybri doma
supernatants were tested _far anti-human nesot he:\Lg activity using two
di fferent ELI SA assay @ mat§ al so descri bed @ner ation
toProtein

of Hybridonmas Produci ng e Monocl onal  Apd drge\s heI in
L g spl enocy es Hro h| gh N iter
HCo7 x hu rriceGn\d\'a‘?m ﬁ: | rtn Mésed han

electric fiahstNbased el ectrus' w8 n@ a Cyto PuI se Iarge c
cell fusion electroporator (Cyto Pul se Sciences, Inc rn| e

MD). Single cell suspensions of_ splenic |ynpho m 15 i ®runi zed
m ce were fused to an equal nu er ofHPBXG&WE (ATCC CRL 1580)

nonsecreti ng nouse nyel oma ¢ ceI |s were plated at 2.0
cr
Cel |

X 104 cells/well in flat bot t|ter pl ates in selective DVEM
medi um cont ai ni ng hi gh gl uco ro #10-013-CM and 10% f et al

cal f serum (Hycl one #SH30071. 03) and suppl enented with

bet a- ner capt oet hanol (1000X, G bco #21985-023), 7 mM 20 HEPES

(Cell gro 25-060-C1) cﬁr{i onal 2 nM L-gl ut an1 ne (Cell gro 25-005-C1),

HAT (50X, Signma #11 62) 7 5% Hybri doma CI g, Fact or i oVer igs
#210001), 10% P38& @u #CRL TI 6 un@wd
oCl)

Peni ciIIin-Strré‘pm 0 0- 002 f tter abguty 7
days, sone ofN{hE nmedi um go Calln
cont ai nsng (Cel I gro #25- Off7-¢T).

T was replaced w th nedi um
5After 10 to 12 days, i ndividual
wells were screened in a direct ELISA assay for wells containing
human |1 g@ human kappa |ight chain or human | gG@G human | anbda |i ght
chain anti bodies. In ebBdjrect ELISA format, mcrotiter plates were
coated with goat ant umai |1 gG F(ab')2 Fc fragnent specific (Jackson
| mmunoResear ch Labz ii; 098), @&5/Mg/nE 50 pl/wells,
i ncubat ed forﬁi\ = d 300 /mel
BSA/ DPBS f or %Kjﬁrltes ffer r no edwa&d%ghﬂ”}matant
[ es and i ncubated

fromfusmmre was add€d I wel | tQour

The plates were washed with DPBS/ Tween angl then incubated?fof 1%our
W th goat-anti-human kappa |ight chain ycl onal antibo
conj ugat ed N

0] NH2 (9]
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- 108 - wth horseradi sh peroxi dase (Bethyl Cat. #A80-115P) or
goat - anti - human | anbda |ight chain polyclonal antibodi es conjugated
wi th horseradi sh peroxi dase (Bi osource Cat. #10904). After washi ng,
the plates were devel oped with ABTS substrate and anal yzed

spect rophot onet ri caII at OD 415 nm Wells with an el evated 0OD>0. 75,

Swere sel ected for ‘ﬁer an y5|s FWbrldona cells from
wel |l s positive fmr appatrfghttphaln
| g& human | anptatg ant er
cul tures. A i@uﬂdays I cel l sup@ omd ndi fvi du B wehéggwa

rescreened for speC|f|C|tw using an i ng rect ELISAto identify

| gG ant i body pfeddreihg 10 hybrldonas %IfIC to human nesot helin.
The protocol for the indirect ELISA use for the secondary screen of
t he hybri domas was the same protocol as described above for testing
serum anti body titers in the ﬁ$°7 X hu mce, except that the sanple
supernatant was from hu Igéﬁnu kappa or hu IgQd hu | anbda positive
cultures. The hybri donas N cl oned by serial dilution and screened
two times. 15 Multiple chdracterization assawyg (deggLibed in the

fol |l om ng exanp Ieﬁikgﬁae pegformed using superpa ant&Cfrontovergromn
24-wel | cul t by ~- cg Teqﬁanbltmu

: gt e sel ected and
their charac i Stigg Wsing | ndvitro produced
and purified a tﬂﬁbd%h Three at t|-o e§“’3ﬂ§%o
1382. 210. 3C10. 1

Nnal/ O " _Me
, 6A4 (original cI@ne nave: 1382 6 6$agaé
7B1 (orlglnal 2 I e nane: 1382.210.7Bl.2.18), mer@ sé?ec ed for

sequenci ng andﬁi;F??er anal ysis. Exanple 2: Structural
Characterization of Antibodies 3Cl10, 6A4 and 7B1 The cDNA sequences
encodi ng the heavy and |ight chain variable regions of the mAbs
expressed by the 3Cl0, 6A4, and 7Bl clones, as described in 25 Exanple
1, were sequenced us standard DNA sequenci ng techni ques and the
expressed protelns ghal acterized by stmQdaed protein chemstry

anal ysi s. t re cI ere fo nu t axpress anHantlb y

conpri si ng an g i g ifgﬁpeﬁp

nucl eoti de i no aci d sgqueng of t e Tyl of 3C10 Hre shown 30
in Figure | and in SEQ | DONO: H25 "and 19 respectlvely T

nucl eoti de and am no aci d sequences of kappa VL of 53C e shown
in Figure 1B and in SEQ ID NO 28 and 2 respectively. tﬁfzﬁgj- WO
2009/ 045957PCT/ U52008/ 078123 ari son of the 3Cl0 heavy

chai n i munogl obul i n sequence to the knomn human germ i ne

i mmunogl obul i n heavy chai n sequences denonstrated that the 3Cl0 heavy
chain utilizes a Vu S fromhuman germine Vu 3-33, a D segnent
from human gerntine

IO O
\)N JJ\O N}_(Ig:\N—(O/\Q\ 0 Me\/ Me
N H H
M N
e A Yy

0 and a JH segnent from human germine JH 4B

N N
H H ]
Q
OHN
HN @)
OJ\NHZ
0. N.__0O
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5 Further analysis of the 3Cl0 VH sequence using the Kabat system of
CDR region determnation led to the delineation of the heavy chain
CDR1, CDR2 and CD3 regions as shown in Figure 1A and in SEQ I D NGs:
1,4 and 7, respectively. Conpari son of the 3Cl10 |ight
chai n i munogl obul i n sequence to the known human germ i ne

i mmunogl obul in 1ight chain sequences denonstrathéd that the to 3C10
kappa |ight chain utilizes a VK segnent from human gernliine VK L6 and
Aeﬂn{ine JK 4. Further analysis of the 3Cl10
at gystem of CDR regign

a JK segnent from huma

VK sequence using the :temniﬂation led to

t he delineation of tge gt \chai n CDR1, CDRR _and - CD3[ eNi ons as
shown in FigureEiB ahd g!? | D NGs: §P1 H rdspecti'vely.
15The nucl eoti df alid Sni no aci d 6A4 shown

S uenCes 1
in Figure 2Am ¥t SEQ | D N@ %’ﬁ 20y respectivel
nucl eoti de and am no acid sequentes of the VL of 6A{
Figure 2B and in SEQ ID NO 29 and 23, respectivel yNH=Conpaxj san.mf
t he 6A4 heavy chai n i nmunogl obulin sequence to the 20 known An
gernml i ne i mmunogl obulin heavy chai n sequences denonstrated that the
6A4 heavy chain utilizes a Vu segnent from human germine VH 3-33, a
D segnent fromthe hungn germine D3-10, and a JH segnent from human
germine J11 4B. Furt anadeysi s of the M VH sequence using the
Kabat system of CDRDr-gﬂm-’deternination |l dd to the delineation of
t he heavy chajﬂggffﬁm D2, -and CD3 25 region3 as shown in Figure 2A
and in SEQ | D J 2, 5 ang gspgetively. N, Hw\,ﬁgpnp i son
of the 6A4 Iight chain i mfunhgioby apceitol t e Kno h%
germ i ne i munogl obul i n 1ight c¥in £e cegl dém styat#d ™ h he
6A4 kappa light chain utilizes a Vk segment & om hime# germine VK L6
and a JK segnent from human germine MC 4. Furtheg~a ysis of the
6A4 VK sequence using 30 the Kabat system of CDR region determ nation
led to the delineation of the |light chain CDRL, CDR2 and CD3 regions
as shown in Figure 2B and in SEQ ID NGs: 11, 14 and 17, respectively.
- 110 - The nucl eotide and am no aci d sequences of the
Vry of 7B1 are shown in Figure 3A and in QAP NO 27 and 21,
respectively. The nucl eotide and am no aci df{sequences of the VI, of
7B1 are shown in Figure 3Riand in SEQ I D N30 and 24, respectively.

5Conpari son of the 7 eaJy chai n i munogl obyl i n sequence to the
known human germl i ng yl obul i n heavy cﬁaia sequences A
dermonstrated that_ tHe avy chaip ufinzes &

human gerni i ne Yﬁ\ -7% a D_%fqufznﬁﬁ e muman_derm i he D3- 10, dand
a JH segnent &&ﬁ uman germn i 6B. Further apalysis of the 7B1
Vry sequence using the Kabat system of CDR regityn 10 determ nati on

|l ed to the delineation of the heavy chain CDRl, and CD3 regions
as shown in Figure 3A and in SEQ ID NGs: 3, 6 and 9, respectively.
Conpari 8on of the 7Bl |ight chain i munogl obulin sequence to the
known human gerniine i nmunogl obulin |ight chain sequences
denonstrated that the 7B1 kappa |light chain utilizes a VK segnent
from human germline YWKS27 an , & JK 15 segnent from human gennl i ge {JK
2. Further analysis he ?E' Vk sequence using the Kabat syst e of

CDR regi on deterniqs e to the delineation of the |ight
CDR1, CDR2 an egh oS _as shown in Figure 3B and in_S I D .

12, 15 and 18} rgspettivel )\ Figure 4 shows the,al j,gngnt of the 3C10
and 6A4 he&wy offain 7 i > \
" hN :?_<C:j}_w1 0
0
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20 variable am no acid sequences (SEQ ID NGs: 19 and 20,
respectively) with the gemline VH 3-33 encoded am no acid sequence
(SEQ ID NO 31). The CDR1, CDR2 and CDR3 regions are delineated.
Figure 5 shows the alignnent of the 3Cl10 and 6A4 kappa |ight chain
variabl e am no acid sequences (SEQ ID NGs:, 2§‘Hand 23, respectively),
with the 25 germine VK L6 encoded am no aCI’ Sequence (SEQ I D NO
33). The CDR1, CDR2 and CPR3 regions are délineated.

Figure 6 shows the alfghnmeiit of the 7B1 heavgﬁghai n variabl e amgno
aci d sequence (SEQ | 1) with the gernji -7 enopded '\ o]
acid sequence (SEQ{D 32). The CDR1 L0

e
del i neat ed. soFi 0 0 t.he al B1 kaﬁ)pa l'i ght 1
chai n vari abl egjanmino acid e(SQ D NGO 2 with the germ i'ne
VK A27 encoded afi no acid sedlienté (SEQIDNQH . The CDR1, CDR2
and CDR3 regions are delineated. WD 2009/ 04595yPCT/ US2008/ 078123
The 3Cl10, 6A4 and 7Bl variabl e regi ons can be%omkerted to
full-length anti bodi es of any desired isotype using standard
reconmbi nant DNA_techni ques. For exanpl e, DNA encoding the Vu and VI.,
regions can bg choned into an expression vector that carrie$ the
heavy and |ighi==€hai n constant regions such that the variable
5regions are -@a y linked to the constant regions.

epe

Al ter nativeloy, ate vectors can be used for expresgsion of the
full-length heavy thain and the full-length Iight chain n-limting
exanpl es of expr‘ésmﬁn wectors suitabl g.f @ use in_c i

full-length antibod*f"Ndethe(pIEvéct (Te{c\rﬁzd n US

2005/ 0153394 by Bl ack. 3) adt eri zaki on of B ndi ng
Properties of Mesothelin Mno K ARt i bodi es In this
exanpl e, the binding of mAbs 3C10, 6A4 and 731 to cell surface

nmesot hel i n was exam ned by flow cytonetry¥ Furthernore, binding
kinetics to nesothelin were analyzed by B E analysis. 15 A Fl ow
Cytonetry Studies To test the abizlity of the antibodies
to bind to cell surface nesothelin protein, the antibodies were

i ncubated with four different nesothelin-expressing cells: OVCAR3
(ATCC Designation HTB-161, a human ovarian cancer cgll 1ifg), NCl - 20

H226 (ATCC nat‘j,.Qn CRL-5826, a human | ung-derivid nmesothehi ona),
CFPAC1 (ATCG.Desi gfation CRL-1918, a hunan ncrlaaatii&/f‘agc.e |
l'ine), and KB CG Designation CCL-17, & ,,ur’rB,JT-t')raI car ci nolim cel |
line). For ubt cytometry studies, the Z6#0, 6A4 and 7310

nonocl onal anti bodpes™werg diél ut ed w %h Ix PBS + 0.1 % BSA to 40
) @ tign, I/ 0% dfl uted 25anti body sol ution
ce susgen Tont ai irrﬂ[g 4 x 105 cells and

pg/ nL. For the biohdi
NH,
; o

was added to a 50 pi

O NHz +

Ho 0 N> H\l}z\ /(NJIH\/\NJL/:D
o O)KI’D’”\&/@/ 0 Hn3c CH, i 0
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the m xture was incubated on ice for 30-60 m nutes. The cells were

then washed three times with Ix PBS + 0.1 % BSA. A 1:50 dilution of

R- phycoerythrin-1 abel ed goat anti-human 1gG Fy F(ab)2 fragnment

(Jackson | mmunoResearch Labs, Cat. # 109- 116-098) was added and the

m xture was wicubakesy on ice for 1 hour, followed by 3@rTiEHEERAg2E W Ce

\I/D\nBtSh cgl (iio/l )éSPBS + 0.1 % BSA. After the final wash, 200 pi of cold Ix
+ 0. 1% BSA was adde | Tale | 4 bod

bi ndi ng was carried out q%%gﬁﬁ%gg%%%h&nwm h@ﬁ%d_ﬁﬁt s IQ§SEQMé !

2009/ 015957 PCT/ fosrtns iomSues: M rengs of ¢ @ 26f RqHETr F i eyt Smet ry

a_nal ysis are summari zech below in Table 1, which shows,EC50 for

bi nding to the four grffereny

cell, li Hes. The resul Mrate
that all three nonocloh N%boqzi tnd efdrectiv -surface
gtélrrﬁn gsothe!ln. 5 ble ¥ Bindilag of Anti-Mesothglin Antibodies to
S pressi ng Human Mesot helin Anti body OVCAR3 Cells EC50. (n
NCl - H226 Cel |'s EC50 ( nMEagirpale-fereging @HE@%"&S hap RnaleiEnide oy mg‘sgeaw

5  for conjugation to an antibody via a sulfhydryl 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, ‘.‘phannaceutically 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 canier 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 nafural 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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ECso (nM 3C10 0.2126 0.1968 0.1933 0.1441 6A4 0.1697 0.1556 0.1932
0.1815 7B1 0.1103 0.6642 0.0643 0.06793 B. BI ACORE Anal ysi s

The bi nding of the 3C10, 6A4 and 7Bl anti bodi es to reconbi nant

sol ubl e nesothelin his-fusion protein was exan ned by BJAcoreTM usi ng

a capture 10 ....The 3Cl0, 6A4 and 7Bl anti bodi es
separately cap ztﬂﬁr])g)cgf'ggn a protein G (Pierce, Rockford, P?ﬁggac%@%sgﬁ CVb

the standard | HbBHIT EEPERTEY BEEHLHE fEEBnTERIER By LA mele st "
manuf act urer. Afdifion tdNeadGif addifivh salfs. ARl aadiriinf sakcinaunkeithosdkeriwaigiom
captured on prole.n. G, s concenty i ON.Seld Qo S5RRIGAN human
hydrobromic, hydroiodic, phosphorous and the like, as well as from nontoxic organic
5 acids such as aliphalic 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,
10 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)

15  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

20  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

25 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,

30 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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15(450, 225, 112.5, 56, and 28 nM was injected over the captured
antibody for 2 mnutes at a flowrate of 25 uL/nL. The antigen was
allowed to dissociate for 8 mnutes. Isotype controls were run on the
chip, and the data used to subtract nonspecific binding. Al the

anal yses wer g £arli &g, out on a Biacore 2000 or 3000 s non
resonance instrunent, using Bl Acore Control software 3%@%{.}8%%‘?% was

20 anal yzed using Bi aEv uat i_.on %%g
results are shown in Ta }‘armﬁceguﬁa acge%)ha%fg§ Acoir%lglu(rleesstelﬁlh?[ asflu?ogsr Soycﬁl%bs 6A4

and 7Bl confi r o tisersidnomdssetitsrpewders forthe pxtamporatonapErEHiPe el sy bodi es

are capabl e of .b f el - 113
A Do0s! oasd b i By Buatid ir%ﬁsiyffh&éfggg?ﬁég%fﬁﬁdﬂm by and

Ki netics of Antpharviecsotidally 2o vernibsignses iekiopn IHBC Bt ARh TSR A%

g/bgo% hgl) ' g 'gsgt %c%%){ud@ meath QP4 Mt (K RBorkphibys Witk thd Qebivk @fnfpbtildsyse thER4L iBCL0
the phafmaceuhcal compositions of this disclosure is contemplated. Supplementary

active compounds can also be incorporated into the compositions.

Therapeutic compositions typically must be sterile and stable under the

conditions of manufacture and storage. The composition can be formulated as a

10 solution, microemulsion, liposome, or other ordered structure suitable to high drug
concentration. The earrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), and suitable mixtures thereof. The proper fluidity
can be maintained, for example, by the use of a coating such as lecithin, by the

15  maintenance of the required particle size in the case of dispersion and by the use of
surfactants. In many cases, it will be preferable to include isotonic agents, for
example, sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride.

Sterile injectable solutions can be prepared by microfiltration.
Generally, dispersions are prepared by incorporating the active compound into a

20  sterile vehicle that contains a basic dispersion medium and the required other
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 (Iyophilization) to yield a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered

25  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

30 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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6.39 3.77 7B1 2.4 7.15 1.71 To investigate the epitopes
bound by the 3Cl10, 6A4 and 7Bl mAbs, epitope binning anal yses were
performed with Bl Acore. 3Cl10 and 7B1 mAbs were covalently linked to a
CVb chip (carboxy nethyl dextran coated chip) via prinmary 5 am nes,

usi ng the stfw% [j ne coupling chem stry and kit p

Bi acgr?a det ur es%o$ anti body-anti gen conpl ex were f|%§ﬁd§£§§?’%§s t he
i mmobi |i zed anti bodi es. The antlbod entratlons | d
dilution series startind°3ee FERELH %@ gﬁ L300 etﬁ)ﬁo V\gmﬁ%%géﬁ%o:;%
concentration wag, bitrageatc 2gos)l Fédexalple Anirighddivesanbeddmmistsrddel i n
were pre-incubat e%}fgl?fﬁle@&ose(seastbﬁ%’dnnﬁ)lgtlére(?wepﬁmé%tflerﬂogepr#;%y%@ 10

Anti body- ant i gefi' wer e I nj ect ow rate of 6
ttl/min. Anti bgabpesiondiairedneeder pweastdsridingice by the pegencips of the divpeedicout

(decreasing d% Ssﬁgﬂ'%g st eélglgrraﬁ?aﬁﬂa u@fa?érgqg% ﬁx@ﬁ\:@l@l%ﬁ?&sltf%ﬂg inwher eas

those with tinct epit I mul taneously b o_the antigen
(1 ncreasi ng resﬁ}@@gsmw)tlm of pret efadmingiration ERbOEBH CEfSIEAL POTES Hhe

resul ts were thgh, GO HERR Doy bn gé?cally'ﬂ’ls&@e%né Qditel 8 Whit&y Bdshges fok the
epitope) as the previ ouslazepdescrl ed nouse, ant.i - mesot

The 7B1 mAb bousbietiyo Be Weate; sagh vndhspgped Fsirrmaiect ey ii‘;‘“’erﬁ"é“l’éﬂ@ mAb

was able to bl Q@jéu]bt@rlﬁ paddidd t@'ﬂis&&ﬁleﬁbﬂﬁb Bi@ctmafseﬁﬂimbmﬁthﬂt required
nmesot hel i n. le 4; arac eriz

i on .of abi | i.t
Monocl onal A‘htl BRetioheariern e SECHIGHTCA forﬂf"]e%to Ei‘gaﬁm fX’im% fﬁ{gﬁﬁ%ao
6A4 and 7B1 V\B.Sar@di&ﬁfbd’lmnﬂ mr@hﬁdapaaihntmnta)ﬂdmmguea:h@tacttmnmf thgacdiie | ity

anal yses, as foIIo i Rfeqt
N articntar therdgbGtiSHr R belabhi & (b) the limitat
anti - mesot hel i " MBROCFY na(fp il 15% e%—egtmvffer e é:ﬂ())np eg, (b%egslﬁlhalr?as t he

m dpoi nt of chentereat md@rmatot]ﬁmnomniaywﬂllaue@@sm@éﬂdsf tregnesinf.
Fl uorescence s@?smvggglqmw@tjalschem cal denaturation were perfornmed 25

on a SPEX Fl uoro equi pped with a M cromax pl at reader SPEX,
Edi son, NJ) 35 The neasur@ﬁé#%m%%ﬁ‘él o @n mpibaayP! B 18YFPES0 'S? SAETEE t hat

had been | eft tg esusid0.do0Bba0s AEkgAnd bk Ssialy .61 @isfdigieestihe host body
concentrations »8§1gh9 uﬁab? Ie)(cjzilmrllnlleudqaggs cléu?'t():ehd g/gg body weight, 1 mg/kg body weight, 3
mg/kg body weight, 5 mg/kg body weight or 10 mg/kg body weight or within the
range of 1-10 mg/kg. An exemplary treatment regime entails administration once per
20 week, once every two weeks, once every three weeks, once every four weeks, once a
month, once every 3 months or once every three to 6 months, Preferred dosage
regimens include 1 mg/kg body weight or 3 mg/kg body weight via intravenous
administration, with the antibody being given using one of the following dosing
schedules: (i) every four weeks for six dosages, then every three months; (ii) every
25  three weeks; (iii) 3 mg/kg body weight once followed by 1 mg/kg body weight every
three weeks.

In some methods, two or more monoclonal antibodies with different
binding specificities are administered simultaneously, in which case the dosage of
each antibody administered falls within the ranges indicated. Antibody is usually

30 administered on multiple occasions. Intervals between single dosages can be, for
example, weekly, monthly, every three months or yearly. Intervals can also be
irregular as indicated by measuring blood levels of antibody to the target antigen in
the patient. In some methods, dosage is adjusted to achieve a plasma antibody

concentration of about 1-1000 pug /mL and in some methods about 25-300 pg /mL.
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(GJHCL) in PBS buffer ranging fromO to 6 Mol ar. The neasurenents
were made in black, |ow volune, non-binding surface 384-well plates
(Corning, Acton, MA) and required 1 }.1M of antibody in a well vol une
of 12 uL. Fluorescence was excited at 280 nm and the eni ssion spectra

were measur equPRimgse; 320 and 400 nm The scan 5 spee nd
per nmand slits were set to 5 nm bandpass. A buffer %Fgﬁ%m\;/\sgzﬁﬁo

performed using PBS and ,automati ca tr f . Data
was fitted to a two-stat!sgte gﬁ%iyﬂ?nglw%ﬁ no 3@&3%?‘?5&{9 eSMC}}rg%%%I%’%d Prism

sof tware. The rfesmlisy, irewprressddss fisquentadmmsistation dyrewvred Rqses ¢ GdHCL

that was the u ' ) ' hE . bl
5 Chom cal ot i by oy iRl fion i3 ACARANR: RO b e %?Pﬁ#ﬁ;mﬁ@ °
fie

Unf ol di ng M dpdiumian gGliedis shavy thg oagesthalf tifegfghioweddy hypanized gntibo

thernal st abj i gy, B fdbSdiaNidd niReER flibouid¥D TREI 048 bndiiqhegefes was
determ ned by calori m;trilc’anal ySi S oft1 trlle mel ti n!%. o

ant i bodi es. Cal¥Pimareioneanas dppaimges whetherthetiepfme é%ﬂ%@g{ﬁﬁf“g’g e( ?f ) the
were 15 perf or npgafRikicd VRofkyRictid hlatidns; adélifvely i d@hgesCalmivinged at
T oce o | T LR L B 5 SO, SRR B
anti bodi es was rehtaiuegsled Yorfieatst ofyhditives dnpkepcutiatppbicaiomcenletieds on of
were present® i e avasbareBrbRtials il g iRkl alh SHE oo
buffer 20 was ufesseisredioel arédminetad endbiorably b theipaticnhdiovibpagial peat
capac ) Y COMALEMsu ey OP38HAY o MDAt fsbasaline
administered a prophylactic regime.
For use in the prophylaxis and/or treatment of diseases related to
15  abnormal cellular proliferation, a circulating concentration of administered compound
of about 0.001 pM to 20 uM is preferred, with about 0.01 pM to § uM being
preferred.
Patient doses for oral administration of the compounds described
herein, typically range from about 1 mg/day to about 10,000 mg/day, more typically
20  from about 10 mg/day to about 1,000 mg/day, and most typically from about 50
mg/day to about 500 mg/day. Stated in terms of patient body weight, typical dosages
range from about 0.01 to about 150 mg/kg/day, more typically from about 0.1 to about
15 mg/kg/day, and most typically from about 1 to about 10 mg/kg/day, for example 5
mg/kg/day or 3 mg/kg/day.
25 In at least some embodiments, patient doses that retard or inhibit tumor
growth can be 1 pmol/kg/day or less. For example, the patient doses can be 0.9, 0.6,
0.5, 0.45, 0.3, 0.2, 0.15, or 0.1 umol/kg/day or less (referring to moles of the drug).
Preferably, the antibody-drug conjugate retards growth of the tumor when
administered in the daily dosage amount over a period of at least five days.
30 Actual dosage levels 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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on a non-2-state nodel, using the software Origin v7.0. The results,
expressed as tenperature (in C) at which peaks indicative of antibody
nelting were observed, are shown in Table 4 below. 25 - 115- WO
2009/ 045957PCT/ US2008/ 078123 Table 4: Thernmal Stability of Mesothelin

,g\gtig(idi es AW&B&%X&»?F“ 1 (O Peak 2 (C) Peak 3 (O %gﬂrgszﬁnzms% 6A4

patient. The selected dosage level will depend upon a variety of pharmacokinetic
factors including the activity of the particular compositions, or the ester, salt or amide
thereof, the route of administration, the time of administration, the rate of excretion of
the particular compound being employed, the duration of the treatment, other drugs,

5 compounds and/or materials used in combination with the particular compositions
employed, the age, sex, weight, condition, general health and prior medical history of
the patient, and like factors well known in the medical arts.

A “therapeutically effective dosage™ of an anti-mesothelin antibody of

this disclosure preferably results in a decrease in severity of disease symptoms, an

10 increase in frequency and duration of disease symptom-free periods, or a prevention
of impairment or disability due to the disease affliction. For example, for the
treatment of tumor-bearing subjects, a “therapeutically effective dosage” preferably
inhibits tumor growth by at least about 20%, more preferably by at least about 40%,
even more preferably by at least about 60%, and still more preferably by at least about

15 80% relative to untreated subjects. The ability of a compound to inhibit tumor growth
¢an be evaluated in an animal model system predictive of efficacy in human tumors.
Alternatively, this property of a composition can be evaluated by examining the
ability of the compound to inhibit cell growth, such inhibition can be measured in
vitro by assays known to the skilled practitioner. A therapeutically effective amount

20  of a therapeutic compound can decrease tumor size, or otherwise ameliorate
symptoms in a subject. One of ordinary skill in the art would be able to determine
such amounts based on such factors as the subject's size, the severity of the subject's
symptoms, and the particular composition or route of administration selected.

A composition of the present disclosure can be administered via one or

25  more routes of administration using one or more of a variety of methods known in the
art. As will be appreciated by the skilled artisan, the route and/or mode of
administration will vary depending upon the desired results. Preferred routes of
administration for antibodies of this disclosure include intravenous, intramuscular,
infradermal, intraperitoneal, subcutaneous, spinal or other parenteral routes of

30  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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7Bl 69.8 72.7 82 The results above indicate that the
3C10, 6A4 and 7B1 antibodies have desirable chenical and thermal
stability properties. 5 Exanple 5: Internalization of Mesothelin
Ant i bodi es In this exanple, the ability of the 3Cl0, 6A4

and 7Bl anti RafH.emedes; be internalized by nesothelin-e ' ells
was exam ned, as follows. In the first series of anal ;?gg@%‘g%&d%} ZAP

assay was used .to examn ter um ZAP
assay (kits forfATCEHIS ugcag%lﬁlfesrg%a%(agﬁ% de{ngg%{?g]? %ﬂl(ﬁlpa] m#dp%&rfa?t A yanced
Targeting Syst émsctiofbamt iuggo, CA), the anti-nesot helin antibodi es

were reacted wth nesothel efngtlvggft %ﬁﬁ\ﬂoﬁ?%ﬁﬁg hSa&ndd o l;el‘bdﬁmge@?erd viaa

anti-human | gG anti body conj Gg e toxin saporin_ (a. ribosone
i nacti vating prot-eirmteraloptn sichest ReiFil2RIPEH! Gruepral T el fpinistaton,

anti - nesot hel i el i ti bod

al so taken |eén5|rlr dlaeg} L‘Jﬁﬁg%afﬁsgﬁeiﬁlgfl ga?r%%?git; S}ﬁﬁ%\,{;ﬁ%ﬁﬁ@ﬁkaﬂﬂ ' body s

15i nhi bition and event udihe aive cqa@awﬁs et éPreEar‘ifl"(‘S‘ﬁW T?/g]}"‘éwm protect

specifically, cgldos u\ﬁmgﬂﬁsk anﬁ?eléa& S Osh oekdlisd fﬂeaﬂeﬁorﬁlﬁlahorcul ture

medi um 501. 11 of d| | .ut ed re add e 3

T at - bot t omed  JEHIAMPRLS GG, S SIS P R v Ee ™ gne i n

? 37 C, 5% tCOZtBla@gIlafadbga; bioddip htb:&(:boﬁﬁlemmebemséd,ltt&hl agsititytene vinylaeegatqredi um
oaconcenralno /

anti body wad’ acﬁ‘,? gnqeﬁg) [%IP"EOJC & co}fgggl EJ‘IS' trﬁéejs%l haFl Qk[h&%%{d

concentrati ons Matyenethopgfonthe praphradiod pf sg¢hrfbrmulsions asgrpdteaind presepyaliver e

I ncubated for ]kn %“Hﬁc%@slgl% 81'[) eﬁg(geg' %nSQSftazge@amlC&ItmﬁecQ@feﬁk g zap

reagent. The m'X Ure was i ncubat ed a for._72 hours.

100p. 1 of Cel | tRdlieery Ststemd. R/Balwnqon,teQ Mgy Rekkerdaadie™t Bred@R- wel | and

gently swirled for 2 m %Eﬁﬁeuuﬂotrﬂ%&nmsgaﬁb@h@hﬁl@ﬁreahlth 9@dMtal devices

terrperature pI ates were read on a Pronega Ver|t
Luni nat or . known in the arfy dopfxArplap ﬂéeéaé’&‘ipc\ﬁ)&@p‘i?ﬁ‘ﬁ% afcta/lé g\r ‘g‘gs?lﬁémf%

mesot hel i n- ex pr:ﬂ%ﬁhé’@@e@@kﬂ a ek D€@&ss NgbddriaRGyjeGblPAict, saehchs KiBse(dikeexdi bed
In Bxample 3) as Jaraet (£8hlPesi 293123338 g6a,413; 4,041,880, 4,790,826; or
4,596,556. Examples of implants and modules useful in the present disclosure
include: US 4,487,603 (implantable micro-infusion pump for dispensing medication
20  at acontrolled rate); US 4,486,194 (therapeutic device for administering medicants
through the skin); US 4,447,233 (infusion pump for delivering medication at a precise
infusion rate); US 4,447,224(variable flow implantable infusion apparatus for
continuous drug delivery); US 4,439,196(osmotic drug delivery system having multi-
chamber compartments); and US 4,475,196(osmotic drug delivery system). These
25  patents are incorporated herein by reference. Many other implants, delivery systems,
and modules are known to those skilled in the art.

The antibodies of this disclosure can be formulated to ensure proper
distribution in vive. For example, the blood-brain barrier (BBB) excludes many
highly hydrophilic compounds. To ensure that the therapeutic compounds of this

a0 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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WD 2009/ 045957PCT/ US2008/ 078123 wel |l as CHO cells transfected to
express nesothelin on the cell surface via a GPl-Iinkage

(CHO nmesothelin). The results are expressed qualitatively belowin
Table 5: Table 5: Internalization of Mesothelin Antibodies Using

HunggAﬁsiaxvd%amggdy CHO- Mesot helin NCl -H226 CFPACpi':T/’éEm%ﬁJBsz N. D

moieties include folate or biotin (see, e.g., US 5,416,016 to Low et al.); mannosides
(Umezawa et al., (1988) Biochem. Biophys. Res. Commun. 153:1038); antibodies
(Bloeman et al. (1995) FEBS Lett. 357:140; Owais et al. (1995) Antimicrob, Agents
Chemother. 39:180); surfactant protein A receptor (Briscoe et al. (1995) Am. J.

5  Physiol. 1233:134); p120 (Schreier et al. (1994) J. Biol. Chem. 269:9090); see also
Keinanen and Laukkanen (1994) FEBS Lett. 346:123; Killion and Fidler (1994)
Immunomethods 4:273.

Uses and Methods of the Invention

10 The antibodies, particularly the human antibodies, antibody
compositions, antibody-partner molecule conjugate compositions and methods of the
present invention have numerous in vitro and in vivo diagnostic and therapeutic
utilities involving the diagnosis and treatment of mesothelin-mediated disorders. For
example, these molecules can be administered to cells in culture, in vifro or ex vivo, or

15  to human subjects, to treat, prevent and to diagnose a variety of disorders. As used
herein, the term “subject” is intended to include human and non-human animals.
Non-human animals include all vertebrates, e.g., mammals and non-mammals, such
as non-human primates, sheep, dogs, cats, cows, horses, chickens, amphibians, and
reptiles. Preferred subjects include human patients having disorders mediated by

20  mesothelin activity, particularty human patients having a disorder associated with
aberrant mesothelin expression. When antibody-partner molecule conjugates to
mesothelin are administered together with another agent, the two can be administered
in either order or simultaneously.

Given the specific binding of the antibodies of the invention for

25  mesothelin, the antibodies of the invention can be used to specifically detect
mesothelin expression and, moreover, can be used to purify mesothelin via
immunoaffinity purification.

In one embodiment, the compositions of the invention ¢an be used to
detect levels of mesothelin, which levels can then be linked to certain disease

30 symptoms. Alternatively, the compositions can be used to inhibit or block mesothelin
function which, in turn, can be linked to 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

aniibody under conditions that allow for the formation of a complex between the

-99 -



7BL + NND N.D +1- N.D. = Not determ ned 5 The Hum ZAP
assay results denpnstrate that the 6A4 antibody was internalized by
all four cell lines. The 3C10 and 7Bl antibodies also were
internalized by the CHO nesothelin cells. Still further, the 3Cl0

anti body wasyighglhali zed by the KB cells, whereas th hod
was internalized fess wel | by 10the KB cells than theggflﬁgei?@{aa%ﬁ d

ant i bodi es. ) I he secon rie I
internalizati oﬁmHIDdWI’éln}?if& ifﬂ‘t R (?VPEEVS% %&qw?ﬁﬁg‘% a}{[ﬁI%ﬁy Tntdne was
:‘\Iglrt I;Er%exam nezcksmﬁdlingrealaedtmmmodrﬁpamdastbﬂmp&@s%ﬂe cdniolt hi s assay,

- were grown to 0% oan lifted
with a cell dissociati oﬁn b%%@?%{ tgt er Egﬂr}gelﬁ%é&x':\éﬁgeg cells
ge][ fe 15(t r ansf euitigly tdsed @rhﬁdm acrtlm assqmated &W@Pméﬁ@hagé%é“%”f h FACS

uffer (PBS _+ 2%f i I A th
6A4 anti body5 at I?O%lgéf(?ﬂgﬁgﬁ&gp(égﬁl%tggmgulﬁrggo%ﬁ@e\éﬁ{é%u%%f er y?%llggdc+ 2%
fetal bovi ne sesaygkngenpthefagy 30 nmin fol |l owed by washing with cold

FACS buffer. Cells wer e 14hghmpsdi@dnd 8ekniMnldition Kh0¢ aiattiond vl inbmk;p a
goat anti-human IgG ant i body pg(;njnugat eclI1 to1 Rhoda ne. a y ’

20 FACS Buf f er aa¢ diagnesis efrmesghelinplateddisepsss. leII\é’EI“‘B{}I \?Ig%TIW‘II‘&C"wI“g%eScol d
FACS buf fer. Thispd ReEPemilianbd &aslyins o exorend she falloting biolagials pended

in 450 j.tL FACS huff

For " speci 181 GPHELe(S BB g syt oydodih S BEly il Chgfalts
overni ght) to ahhgeythsdyor ADICEYafakslvapiesing misotlsghie o th¢1edsemenéhq@@ilnt s, 50
jtl.. aliquots, 5{ﬁorre rngzog(mé%?t%é{%h%%%b?rﬁiﬂg%m%ﬂlgmt ransferred into

96-wel | pl ates a7 ne germ aggl uti ni n- Al exa
FI u]?r 488 conj ugate (| nﬁnap@tyahr erghpdimegti\he sEMositigisizE s A i ot cel |
surface. The c

G 4 OF utes with
10 jtg/ml VGA ﬁ)ﬁé\fﬁ& 8% avv:a‘ﬁ?(y bﬂgé\%gﬁélﬁselggslﬁlﬁéﬁggwﬁaﬁl@ig?m }
VO 2009/ 045%7p@5p@g@gggrp@¢gegg3 include, among others, ovanan, pancreatic, stomach ung,

uterine, endometrial, bile duct, gastric/esophageal, colorectal, and breast cancers.

The compositions of the invention can comprise agents including,
among others, anti-neoplastic agents such as doxorubicin (adriamycin), cisplatin,
bleomycin sulfate, carmustine, chlorambucil, cyclophosphamide and hydroxyurea

20 which, by themselves, are only effective at levels which are toxic or subtoxic to a
patient. Cisplatin is intravenously administered as a 100 mg/kg dose once every four
weeks and adriamycin is intravenously administered as a 60-75 mg/mL dose once
every 21 days. Co-administration of the human anti-mesothelin antibodies, or antigen
binding fragments thereof, of the present invention with chemotherapeutic agents

25  provides two anti-cancer agents which operate via different mechanisms and yield a
cytotoxic effect to human tumor cells. Such co-administration can solve problems
due to development of resistance to drugs or a change in the antigenicity of the tumor
cells, which would render them unreactive with the antibody.

Bispecific and multispecific molecules of the invention can also be

30 used to modulate FeyR or FeyR levels on effector cells, such as by capping and
climination 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 IgGl, -2, or -3 or [gM which bind complement, can also
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Buffer. Finally, the cells were washed with FACS buffer and fixed by
addi tion of 2% par af or mal dehyde and anal yzed by fl uorescence

m croscopy for associ ated i nmunof| uorescence usi ng

excitation/em ssion wavel engt hs 495/519 and 554/ 570 for Al exa488 and
Rhodam ne re%pectlvely The results confirmed that the 6A4 mMAh is
Sef fecti vel y I8 rali zed by the NCI-H226 cells. ExanptEUgP08078123

I nhi bition of Binding of Mesothelin to CAl 25 by Anti -I\/Esothell mAbs
To test the abibppsedinghe prawncgef FoRkEsEh b P15 cBRPBUYE Y e TaHT i

bi nding 10 of rﬁ%ﬁ%h@bfdang&m%lﬂgr&getamsmm\amﬁdmg h@hecrfcﬂteymeﬁtwmhd
adhesi on assay was perforne

I n thi ass 1t
anti bodies to |3HH’¥P$1"*{3 esfafrf.%gllfr%'r“w%z% %Y hg é'r?n8 S la‘taﬁe%té)ﬁcer
cell line that samrcaﬁﬁﬁﬁg @A{p%)emt @h@u@t@slolfarm@m‘oaedmmn@ngor ess
nesot helin on their

] Red.
Adhesi on of 50\/@%"%% IP?“%S'?&’ &g E? ]’Bl% “%n% @Fée\ﬂr;%ﬁtep?é?mt gﬁ
CHO- nesot hel i n aﬁcﬂhdrambcﬁlmdta@BGIlﬂ@atbq'whm@e pqmtpeﬁm (e hymamesot hel i n

with CAI25. To t%ﬁdle@ﬁu@gepﬁmiq% g%%hpﬂo@a‘u e}}gtmeﬁtﬁg l:sfrms%ls Bsed

interaction,

cel s/ 200 pl péy covstlémany Iayg@nmqrrampndamtM%ms@mﬁfr#&xelrt@ttoﬂéO%say

to obtain a SUQ&ﬂerc Dim&l ture of cells. After 24 hours, nedium was
renoved and fresh nedi um contai ning 1% bovi ne serum al bum n 2 (BSA)

plus 10 ng/#L of anti bod}e fogwmestiony pfithe wyention cag plyn,be AAFHIET o7

anti body) was a&i@lesgm{alem&ﬁeTM@|theﬁnsta€aehlls@oswelpewidmuﬁmsemnmonﬁﬁmﬁg W| th
5% CO2 for 30 m nutes, Mesot hel i.n

celI's were i ncUBReRuBRs; 'ﬂ‘ﬁ’t‘%gméﬁ ‘Fﬁ?lsﬁ%ﬂ lc?érfoie)c'ﬂﬁﬂ af%s flor™ lQmm&OG
celI's/m), wasTeeksewbhpbsitenll cdifbedislantgeied when thmn@dﬁimla:luctatedmedosand

incubated for 60 mnutes,at 37 25F badd on, sanpl es
wer e washed 4 tpf%rgl%%&ﬁ hBRg atmlg%)dlersfon\l/uetlS %;%C{ng%&glﬁ H]l%# At t ached

celI's were measiradively, tetimap an0@dies, InfultisbicifioREhisnseific waleeuirg opthat es
wi th the Syner QXvel{ﬂ;mEL&‘fﬁE &‘éﬁé?&‘ﬁt &%@rﬁxﬂrca:ﬁ;e oA Aea S Rely. The

results are illustrated ure 8. The results show . that OV R3
cells adhered to CHO rreééﬁtoh’éthpﬁh%@wesomﬁ Peprat iglraloTAse 51 CORPTSHE

but did not ad Qﬁﬁ&d?&rﬁ;{asﬁ&ﬂfoﬁ% n%@mSal{aeﬂlskrsct‘bﬁﬁbr W3k, dTHR Gt cm@ﬁms
nesot helin on their cell surface.. Further t he gpesence of. the

3C10 mAb or the&oBAR ome maeaffiena) Frrgghy s aﬁﬁ’tlgﬂi‘m@ PASEYHRIEE T 4 on or
84.8% i nhi bid i Qi?’soto&ﬁ&@@f)bﬂa\keduytoxﬂ: ﬁ’geﬁ:tedarlonadhmé aiditiossd hoonpatitedies  a

control antibod I n cont rast he -
oon o bl by Weshyehtingp 8. § REM R gt B ink 3 ol {6t SR Bty o0
i ndi cating thatanteh&npemth@p@sotﬁldwmn@h dﬁ@ict fom ths fiombyress eetibeldn  (whi ch

differs fromthe 3C10 a Neday R4 L& fth
nmesot hel i n- CA125 |nterac |on %lggjaﬁ&aq@te&g%m Qéd'y rf?&%mo dy- Dgpendent

Cel | ul ar Cyt ot dxyepfiqnycaTbe additionatty adminigiared (iriy f?aﬁ“@%“a%ﬁ‘?t‘ﬁllb‘(‘j@y °BA4 toO
kill mesot h% i %Wﬁgea%ﬁﬁrpﬂrauon of a composition of the invention) with another therapeutic

agent, such as a cytotoxic or radiotoxic agent, which enhances or augments the
therapeutic effect of the composition.
In other embodiments, the subject can be additionally treated with an
agent that modulates, e.g., enhances or inhibits, the expression or activity of Fcy or
30 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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cells in the presence of effector cells via antibody dependent
cellular cytotoxicity (ADCC), a fluorescence cytotoxicity assay was
used. CHO cells transfected to express the 40kD nenbrane-associ at ed
portion gf HESﬁthe|ln on their cell surface 10(CHO nesothelin cells)
were used as fhe target cells. Human effector cells d

WO 2409/0459 .
from whol e bMdbd48>f0l | ows. Human peri pheral bl ood ﬁ%%@ﬁ%%@@%ﬁﬁkells

were purified fromheparini zed whal e. bl opd. by st an i - paque
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i ncubat ed over ni at 37C. The.fo 1 r

Sl i oG S Be Sbl, 103 el Bl s

coll ected and V& a and resuspended at 2
x 107 cel | s/ nl.hufar getoclhOamdodsh ef dnanigeh bisdingpastiqaregmef. edichppecifically

i ncubating wth. DA (Perki i lo®Y cord¥iftk éh 5 tl
BATDA per 1 X 106° °a’?e§et§a%§1ﬂ1td§r/°§%£¢g3$ thgéo m ﬁoﬁﬁggﬁﬁogm Tr?gﬁ: gar get

C.
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wel I's which COhé@feriﬁgaﬁ@ﬁheliﬁ({&.é.Swiﬂi didetectatild Bibel, sudh@s 2 radioisotope, a

2009/ 045957PCT/ US2008/ 078123 ef f ect or | ] X b 30 eis
the fluorescencB"¥PE WF%’%C%'r?P@(imﬁi (ﬁrﬁg?anee?&%gFﬁ&shand ﬁ%i\(/’g%;een
treated W t ho2%mbninb@njuiates Thebaesitb kil callsthas hamenepashetin prall suifrck FECIRiBT e

6. which shows %yhtgrggt%%Qﬂogxins or radiotoxins conjugated to mesothelin-binding antibodies
In view of the association of mesothelin with certain tumors, the

invention provides a method of inhibiting the growth of a mesothelin-expressing
tumor cell, comprising contacting the tumor cell with an anti-mesothelin antibody of

25  the disclosure such that growth of the tumor cells is inhibited. In a preferred
embodiment, the antibody is conjugated to a therapeutic agent, such as a cytotoxin. In
particularly preferred embodiments, the mesothelin-expressing tumor cell is a
mesothelioma cell, or a tumor cell associated with ovarian, pancreatic, stomach, lung,
uterine, endometrial, bile duct, gastric/esophageal, colorectal, and breast cancers. In

30  other preferred 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 froma
cancer selected from the group consisting of mesotheliomas, papillary serous ovarian

adenocarcinomas, clear cell ovarian carcinomas, mixed Mullerian ovarian
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nM  Table 6: Antibody Dependent Cellular Cytotoxicity Mediated by
6A4 Anti body Antibody EC50 (nM 6A4 63.10 Isotype Control 682.7

The results denpnstrate that the 6A4 nonocl onal antibody exhibits
ADCfC activity against a cell line expressing nesothelin on its cell
surface. 10 Gpdgie§se®; Tunor Growth Inhibition In Viv

Anti - Mesot hel i n rrAb 6A4 In thi s exarrpl e, the ability g?‘fﬁfﬁoosgﬂlzs

ei ther as a naked. anti bog% a t ot oxin conj ugate, Lo

tunor growt h i rFAFBESE /Y ?tgmq Iﬁu“\ﬂo\l}% VRS ER R eno“tamfng?ftsr’l
conj ugat e of GAﬁictalﬁaaﬁcﬁéaﬁfE a@ﬁbcmmﬁﬂswﬂimSerﬁAdar@yademmdmocmnqms,l S
conposed of the Ad A Jnked totoxin A
15 cytotoxin, a%c éll udl on ther %#%C%&g;agélp Q%ﬁe "im er in WO
2008/ 083312, t kvderenmmcenas,@nbemal adénopdn¢indma sn@p@@ﬂﬂﬂﬁ’fnewar}mahcor por at ed
herein by reference. %u%ﬁnc%tlrpén%ffkrgasécf;ﬁ@mgﬁas%thmisan%&&@ﬁlﬁd as
fol l ows: Antibody 6A4 was concentrate roximately 5 ng/nL

buf f er exchangeuitibady drug o@jusnEpheeg ke bs updrin EIS'P treatpenty i cggerin 2 SUbigck DTPA
pH 8.0 and 20 t@c&hﬁglgdhmvélﬁai Prbvadds Qineﬁsd @ftk%@c&ﬁérdnmbﬁ& excess of

2- 1mm not hi ol ane for m nutes at roomtenperatur Fol |

thiol ation, theoRREIBAGPnRENDIoTTIest Ehaigel ?{‘?f is @“Wcmrﬁfz%
buffer, contai ruaﬂgnétrsawdgﬁ e lsdbj%ct Zromma;n?/inap@ﬁku&ﬂﬁﬁ&ﬂﬁw cﬁhﬁh@an'(eﬁlﬂ K)
pH 5.5. Thiola nt| lg ¢ |1t hi odi i di ne_by
measuring t A or}b‘??nHP éeSF 83%"8‘ %‘?H’F‘nefv‘i me@i’) i dgat ?v&ﬁ m‘?aa%ceggﬁl eved
by addition 25 pahcremt einfﬁrsd&n cthﬂtp&lfmedgmbbdugen@m@mmmamséreasedan Bel

mol ar ratio of drud to LOyoks:. | AcUALL | Qb ERRELALYT © for
60 m nutes followe tbmte% dncfs’tlono ratio

N- et hyl mal ei mi dmg(d&lEiw ot endothétod! sancers.t Inetilk @th@tembwlmni@a thﬂﬁltﬂé?dles are

i ncubation in the 19%11%%@&&181@; a M sdidiga f‘r@é'ﬂletgkdﬁ SRR DREEH tHABE s,

purified by size-exclusion chronatography on a Sephacryl-200 col um
run in 50 nma Hmaggary seredgjovarian adenocarcinomas, clear cell ovartan carcindmas, mixed

Mullerian ovarian carcinomas, endometroid mucinous ovarian carcinomas, pancreatic
adenocarcinomas, ductal pancreatic adenocarcinomas, uterine serous carcinomas, hung
adenocarcinomas, extrahepatic bile duct carcinomas, gastric adenocarcinomas,
esophageal adenocarcinomas, colorectal adenocarcinomas and breast

20  adenocarcinomas.

The antibody can be used alone or in combination other cancer
treatments, such as surgery and/or radiation, and/or with other anti-neoplastic agents,
such as the anti-neoplastic agents discussed and set forth above, including
chemotherapeutic drugs and other anti-tumor antigen antibodies, such as those that

25  bind CD20, Her2, PSMA, Campath-1, EGFR and the like.

Optionally, antibodies to mesothelin can be combined with an
immunogenic agent, such as a vaccine comprising cancerous cells, purified tumor
antigens (including recombinant proteins, peptides, and carbohydrate molecules),
cells, and cells transfected with genes encoding immune stimulating cytokines (He et

30 al (2004)J Jmmunol. 173:4919-28). Many experimental strategies for vaccination
against tumors have been devised (see Rosenberg, S., 2000, Development of Cancer
Vaceines, 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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30 glycine, 100 nM NaCl, pH 6.0. Fractions containing nmononeric

anti body conjugate - 120- WD 2009/ 045957PCl NS2008/ 078123 wer e pool ed
and concentrated by ultrafiltration. Antibody conjugate concentration
and substitution ratios were determ ned by neasuring absorbance at
280 and 340 nwo 206u0t0xi N A has the structure shown belcows:snrhadhose
skilled in the art will appreciate that although the term "cytotoxin"

i s enpl oyed, t@@es?%rru%aimoxsm)mn&%:w@iélwcﬁm@ogaspms@mmb@vnm e

cytotoxin proper artner nol ecule) an | i nker for joinin
T cyr ot ot ntab (e 19HE oAy PopPIEsaR Frasiet of OTEpla BU RGHOpLARone 0
conjugate, the Jr@xldiuhiseibeh RRERES Eﬂpa&edafsmg butlofk 67 dibgheit Siohedls.
hydrol yzed to the toxin proper.

ml ecul e in a tthersrigarEmsthay ‘Fﬁ’eé’“ FWW@H%‘*E%%@%&%% %?’g%%lpngr ‘tpﬂr : ner

the prodrug § ordR @nsdub&l 16 WipedsOFMACTH. GIVBCSF has b2 skvantto bga pasmimctifator

cytotoxin NI-(l% antigen presentation for tumor vaccination (Dranoff ef al. (1993) Proc. Natl. Acad.
Sei USA. 90: 3539-43).

Other tumor vaccines may include the proteins from viruses implicated

in human cancers such a Human Papilloma Viruses (HqPV), Hepatitis Viruses (HBV

10 and HCV) and Kaposi's Herpes Sarcoma Virus (KHSV). Another form of tumor
specific antigen which may be used in as a tumor vaceine is purified heat shock
proteins (HSP) isolated from the tumor tissue itself. These heat shock proteins
contain fragments of proteins from the tumor celis and these HSPs are highly efficient
at delivery to antigen presenting cells for eliciting tumor immunity (Suet, R &

15  Srivastava, P (1995) Science 269:1585-1588; Tamura, Y. ef al. (1997) Science
278:117-120).

Dendritic cells (DC) are potent antigen presenting cells that can be
used to prime antigen-specific responses. DC's can be produced ex vivo and loaded
with various protein and peptide antigens as well as tumor cell extracts (Nestle, F. ef

20 al. (1998) Nature Medicine 4: 328-332). DCs may also be transduced by genetic
means to express these tumor antigens as well. DCs have also been fused directly to
tumor cells for the purposes of immunization (Kugler, A. et al. (2000) Nature
Medicine 6:332-336). As a method of vaccination, DC immunization may be
effectively combined with anti-mesothelin antibody treatment to activate anti-tumor

25  IESpONses.

The use of anti-mesothelin antibodies may also be combined with
standard cancer treatments. Anti-mesothelin antibody treatment may be effectively
combined with chemotherapeutic regimes. In these instances, it may be possible to
reduce the dose of chemotherapeutic reagent administered (Mokyr, M. ef al. (1998)

30 Cancer Research 58: 5301-5304). Other combination therapies that may result in
synergy with 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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Cytotoxin 1In a first series of analyses, the effect of 6A4 and

6A4- Cytotoxin A on the growh of NCl-1-1226 cells (a |ung-derived
nmesot hel i oma; ATCC Designation - 121 - CRL-5826) in a nouse
xenograft nodel was exam ned. In this xenograft nodel, SCID mce (CB

17, from Tac ntown, NY) were inplanted with
NCI - H226 cel %H#ﬂg%%égaand the NCl - H226 cells were al ngﬁscf&clggmér ow

for 36 days. On day 40, at which tipe the mean tunor volu
mB, the nmice were 5 ran@ﬂrﬁeiwhaﬁ’&@%t&la@ﬁnﬁcﬁ‘??lﬁ)%r“lsetddﬁeog[f‘?ﬁ"{?\?‘ﬁ p.)

\(Nith 6A4 (10 nolith®ipecifaintipiieshaiirgdVFt HpleM FOydnolaxdeptorexpasginggat e
0.1 nmol e/ kg), .al ong W th co rols ,

i sot ype- mat che(fﬂ%l AR PP P Se %ﬁwg(ﬁ%&éﬁ“%%@??é Egzn%o?é% ke hurran
| g@ anti body IammJFed:cépnortaiﬁetu@yﬁ@tnml(ﬂg Aiarslfmu)cb)@pmf(qastﬂmd}y!e vokdem A) .
The 6A4 anti bod [ i 40, 43,
10747 and 51° - 1 RS RaRRRL it il M M ahEhEral Hr L
adni ni st ered orciaiesui® SmdiCMPoananﬁhem@denms m#ehesiﬁlwedahreqrﬂég%l ar
intervals untilp a%tﬁle%e offHhs g&ﬁfﬁ%ﬂ%d@mhlaﬁmm%ﬁo?eﬂgemdrauemna/oI une
and medlanturmr Y, ectively, 1n mce treated with vehicle
al one, 6A4- Oyt mpkbmeﬁﬁsz\ceélomiacamker/ kg), iso-Cytotoxin A (0.1

Rmol e/ kg) , unconj ugat ed 19Adrsade HACRRMUME MrRd1ah &l ¥ Regecandty of 15
(4A3). As woul d be expected, given that the nouse Eyetgﬁglraft nodel

enpl oyed i n'% hensehraisast Mapy Righesesmschaniims M2 Rp TS HPes SAPEPYr &
woul d not be expemb@GppdsitaiftindexbRBesby tﬁ&(ﬁﬁoﬂ%ﬁﬂiﬁ@ﬂﬁﬂudetMement with

votume (1o aRephgel i Bt e B0 D ke
with the 6A4- CyA.Q199%) Mumbrnaoay|Tagr1e: @B@m)fqndaaﬂligyndi(ﬁhmml‘tieqdalt URY 20
growth, as ""’s%ematgﬁé’ 5'3] b‘%g)s% ﬁ&&%s g)feafﬂ &g{eﬁesen%sﬂﬁgib%ed in

In a second series ect 6A4 and” 6A4- Cytotoxin A
on the growth o:bmb{m@n@ethlasu-(nmmhalw tp aprterat thecfEete AUBGIMET HOTHBRTeSAYTC

Desi gnation CRL; aﬂ&%)fa%?mommee&eﬁw%@;amﬁ&del was exani ned. HPAC
cells (5 x 106 § I's/ nmouse were inplanted into CB17 SCID m ce and

all owed to grow for 8 dzﬂ}%er argibociys "H’éﬁ}“ mgy bg psed iy qefvae g MR e an t umor
vol ume was 96 nBonstvdfesdidat Be WRE El chabidQivh %@t aidesothelal Qtlese 1nclude

t t | | h
5Ad- Ot of ox .”ﬁ%%mleaé}a%w%cefg it ey el R et
vehi cl e al ooe (ﬂ?eB&;tat@BDmt) CDMamIBmﬁeﬁp&-amatmeﬂitmmmwelg@lr Ta:nkl h@My
4A3; 30 /k
the Cytotoxi n 2RvaRieks § /BT SHEL PR 9 gk P AL REN coryt
unconj ugat ed 6Az¢tl(@t1wg=ﬁd¢1@)m@rmbm1®dh? ll}baftcédmoﬂbfmyweo%m’é&@ @%\f@) 8.7
mg/ kg, SD) at oA &ﬁés%m ch&Etﬁﬁﬁt&?ﬁu%leciél%u&'%écqfﬂhhﬁgg&s mt NBS

controls, were m ni st er ed dose schedul é
three days for 3%5‘&;09%@1%@?84 THeOBAL(Fyinbrr gy ff 9A (%@H]Iﬂfé“é{’f“é—“aﬂﬁol ts
controls, wese Agg J;II1§]§ @H&Q’O'I &32(199WNthr@M§iﬁ§& ﬁeml(@s:@t IGDSSI ngl e

g(;se ( SD) Tu rm(li-lu%{(?ff A etal (1999) Nature 397 2&2 26%)g %balrand/n or E% X?may aﬂsnot;!rt!m e

for increased levels of T cell activation and thus, such T cell activating antibodies can

be used in combination with the anti-mesothelin antibodies of the invention.
Bone marrow transplantation is currently being used to treat a variety
30 of tumors of hematopoietic origin. While graft versus host disease is 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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The results are shown in the graphs of Figures 10A and 10B. Fi gures
10A and 1011 show t he mean tunor vol une and nedi an tunor vol une,

respectively, 5in mce treated wth vehicle alone, 6A4-Cytotoxin A
(0.15 gnol e/ kg), isotype- matched conjugate (2A10-Cytotoxin A, 0.15

grmol e/ kg) , WeiditaGeky val ent unconj ugated 6A4 (8 nmo/ kglrykHisaisgat ed
i sotype control (2A10; 8.7 ng/kg) at equival ent protein dose, naked

6A4 (10 ng/ kg or 30 ny/ ar_1$0 : . B 30

ng/ kg) . The data i ndi ca’t(lgei'?e £ egnl[ 19;%%@%@%%“@ ﬁstr%t%@yngﬁggg%ﬁgg fglﬁ

ant i body resul twelch showldindt bbpdnstiied as fofther hitige: olitelsorsgnts ghall fipugs apd Mbr

cells, even thou ; Ot DREcahshsedaected to
b ,%eggalﬂﬁgeqﬁ%g%?é}a?énk <D0k Dfcaliths o

mount a robust A r'esponse. as was e case wWth the .

previ ous exanpl throughoutzthisrerplication fre expEesENRCERUTBELBErSN X EISIPUGIALE” was
shown to be ger%ﬂiggf.ective ininhibiting the growth of the HPAC tunor
cells. 15In a third series of anal yses, the effeig)t 0of 6A4- t&tPXi n A
on the growth oExamplel:arCesritien obfdimandforsglenplAniibpgies fts&ﬁ*ﬁtfiig“ e
Desi gnation HIBp &) i n a nouse xenograft nodel was exam ned. In
this xenograft nodel, CB 17 SCID mce were inplanted with 5 x 106
OVCAR3 cell's per nouse ami-hé&eth@WMEARS medoclonabentiboditd wanegineraedyesng f or
42 days. On day, 42, the n. tumor v imtely 20100
mB8. The mice V\}Eﬁnégel“f;éné‘fegﬁ %Fx T aper otllr]i&e I%Q@eg(a?@cgfo%w th

6A4- Cyt ot oxitm AAatizap ugate at a 0.1 or 0.3 gnol e/ kg dose. As controls,
mce were treated wth nge%g%liﬁéo%fe fﬁé?%?mtgﬁ%seﬁs_t&.a;m hfd. 3

gnol e/ kg of an isotype-nmatc uman | g anti body linked to

Oytotoxin A Thawsazaiiy: dhosalubledusimpagare amacsd & itk graionsf ¢
adni ni stered on,25;dRYEhHR is Rabrahd 3ssadiledTfa GHSingApe Winatite résgitielim) 11,

treatment with the 6A4-Cytotoxin A copj.ugate significantly inhibited
tumor growt h. THis¢ togj‘r}&%ﬁ aWi§3'tE‘6‘H‘EUtSo{llt%l%gls‘{)%?rfiﬁgﬁ%’iﬁfmf Cﬂ’ioél Xrg%g?rp e,

i ncl udi ng t hgougbsothBEn-kik Aion BR&INN g Tiat fustiayprdtdit wad generbthibyOitddagdol / kg

dose of 6A4- Cytotoxi.n umr . qrow h $ .C I i 50

with the 0.1 pnﬁF?ré@“aB@%%I&m@%’%“%@éetsyggfnnm%}&‘r]%edﬁﬁg%ﬁﬂgl’tp‘)%l kc(l:1 g%%[ert%dl S

were not ef f ect ihveolitite Bfocpnteingit thagultutesupammtint Thel GHE hagcelisiestiry,

In sunmary, a ngng}e%%&oc[ﬂaﬂgﬁhﬁgﬂvit% @td1 bagy i Hatrndsetes @ sdfbld. 1-
I nhi

g
0. 15 gnol e/ kg) signi t1cant y ited tunmor growmh in vivo in three
di fferent xenogfusioh pietsinswas piesddor use ap frpmunoggny Apfiicanae: SpISERANHHITLS d

by Non- Fucosyl at.efeBAFCHO cells secreting Bu nbbofhc@Xaikien proRii-wad 66 it thd ed 6A4
(6A4Nn0 anti bodi es were shown to he effi ci né@@ﬁ%'ﬁgo s of ADCC in

| ung and ovar i aRLISArewysfor srespipg FuMabs (eserte i'ssi on anal ysi s
showed t hat non-fucosyl ated 6A4 kill ed nesothel i nexpressi ng H226
(NSCLC) and OVCAR3 (aqvarian cancer) cells in the presence of effector
cells via ADCC. I 1& n effector cells were prepared from whol e
bl ood as foll ows: Human PBelyibpienr abnoblod entivodiesrielbinesamesahdlis waksr e

EEL;T, :'3.'? :j 0];1 ' Oz?hgggg%r%dg 1'15\171\1% ?nelc\:,g}'%lmethpi-le% lpyLaﬁ'Idg ElgﬁHQ a@aﬁs@!ﬂm‘ HAILIEY the
' HuMab Mouse™ type (“Heco7 x hu mouse™). In this strain, the endogenous mouse

kappa light chain gene has been homozygously disrupted as described in Chen et al.
(1993) EMBO J. 12:811-820 and the endogenous mouse heavy chain gene has been
homozygously disrupted as described in Example 1 of WO 2001/09187.

30  Furthermore, this mouse strain carries a human kappa light chain transgene, KCo5, as
described in Fishwild er 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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10 resuspended in RPM 1640 nedi a contai ni ng 10% FBS
(heat-inactivated) and 200 U nlL of human IL-2 and incubated overni ght
at 37C. The followi ng day, the cells were collected and washed four
times in culture nedia and resuspended at 2 x 107 cells/nL. Second,

| abel ed H226 o cells were prepared by incubat W th
BATDA r eagent (g%l ?SEI mer, Wellesley, M. Th| rd, hggfpétz?(bsefﬁgel S
were mxed with effector s_.and i bo el ed
target cells (1‘@?39”@@”137%@9%02%? é‘“‘?ﬁ& ?%’dy a§°(§e‘be1’ l(;apéﬁ‘fector
cells (106cel | sdevsibédin 3,586 80; s,eis,mianbsﬁys,s(ompg/ mL fi nal
concentration). Atarget to effector ratio of 1:100 was used

t hroughout the anal yses. A hunman |1 gGlL (Hul gGl) isotype control was
used as a 20 negmiunizgionofiMicol . Fourth, cell lysis was quantified.
Cell's were sgun down_at T%%px%raq: @aﬁﬁﬂnah%ﬂ& gl%{lt%ﬁ e23%u %es thelln

i ncubation at 37 C. The 'superna wer e t en coI ecte tted
to centrifugat ildo7arkd r@@vler@lﬁnngmgﬁwﬁhmwﬁequﬁthﬂgf}@rfpwRf@ela fI at

bottom pl ate. 1§Q.p1 1m9'unigﬂloﬁ94h%és% c(eEc):‘?ithHLgl '\, ey‘gﬂ(hﬁj B)ure MA)  WaS
added and read I n Star reader ( Labt ech percent |l ysi s

was cal cul at ed %(6%‘)fsézﬁéﬁﬁmh‘(”{%gn‘ﬁl"é(wg@é‘%‘ée Bw%ffﬁ?fﬁ’@’rﬂéo $bpiase)

x 100) divided Wy 9RmAG4TIR HRE §8E 8-4-mchike Bf B BRIAShd TR GFSSh ofhiRige. t he
spont aneous release is the fluorescence fromwells vs/m CEI cont ai n

target cel | 40 pl48uriies BepphnagEyren gseptheinhisprier eyl ppRusifie
fl uorescence frm WakleSedRdrmdliah &fs §@f@ﬁgtﬂ@ﬁ1§1& ]ﬁaélnhaaeasdae@n treated

with 2% Triton-X nlflcant incr it erved
usi ng non- fucos‘W"&‘P‘ég B RIS rancgt s bé?l“tla%e% &3? gnt]f?ﬁ‘)vaséﬂff ai

cells (Figure 1\21h1)RIBIadJJ£/4nt{Slg:ExaﬁrﬁMes3liD Non- Fucosyl at ed 6A4

| nhi bited Tumor Gowth i.nh vivo In anot

conbi nation wth Genti té@?néce were i P%%ntqmesgﬁ%eﬁ&u@ﬁél gro%/vtir‘]rﬁnun? H226
cells in a nmusresmﬁn@rgslaﬁmtowdtletetro @Bﬂtﬂl bE@iSDThq Pemasvapsaeeplddsieed with
9 x 106 H226 celk; ctﬁﬁﬁsmg‘a gagqeswb%daém\@ﬂ i \ﬁﬂﬂﬁé?l\éétn@'& Bk (-23,

t he mean tunor vol ume was oxwrateg .. The"m.ce were
randoni zed and huﬂ‘@atﬂé@themlrf%eﬂgq weeasef {Pr fiisiops. M&W“a‘@é fre eSOy
Genci t abi ne, tkﬁﬁtrfﬁr@ﬂmé @ﬁfdn@ﬂlh@Mq'ﬂ:fnedl’tIFﬁmﬁ@fBﬁb?@hibl’é&ntl@nSZ@[IEH Tda§s
control, or an Gl |sot CO(%R 6A4dnf was adm nistered at either
10 ng/ kg or 30 G Tﬂ ‘315‘? fihe SIS nhi bi t ed by all conbinations
of 6Adnf plus Centitabine. Maximal inhibition yvas 10 achi eved when
gﬁg”;u‘é"gzsf‘gg‘% Leredyal 30 a0/ Ko 1, SQTDL AL o0 Wi o GEIEA L ARLAE
Expressi on on Tunor Oel T sblmrtméhp’sxbcheapxsdwcylgmmgrmﬁmtbm@ythﬁm was
used 10 SNOW 1 ! figicdfh idler BISA! 36y L U8 Rroh T Rbrim AMoAEkEL T NE the

range of expression O
follows. His-tag antlbody coated microtiter plates (Novagen Cat. #71184) were

25  hydrated and blocked with 300 pL/well of 1% BSA/DPBS for 10 to 15 minutes.

After several washes, supernatant from CHO cells secreting hu mesothelin-his fusion

protein, titered for maximum signal, was added (50 pl/well) and incubated for 1 hour.
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 ImmuncResearch Labs
Cat. #115-036-098). ABTS (2,2’-azino-bis[3-ethylbenthiazolin 6-sulfonic acid])
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in tunors. 6A4 was pre-conplexed with a FITC | abel ed Goat anti Human
Fab (Jackson It 109-097-003) so that the final concentration of 6A4
was 6uWrL. This conplex was then used with standard | HC net hods to
determ ne bi nding. 6A4 was shown to bind to ovarian cancers,

pancreatic cmi oking cancers, nesotheliomas, 20 apdrEpGRFg2:0f
t he head and nec Add| tional exarrpl es of 6A4 binding to head and

ook Ao | NGl BNASK s RMER LR o &ruRanual vary gl and.

t ongue, and t o8} totoxin_ A is_Not Toxic

in Cynonol ogus sMehiswomesieAlsat)P dt oxnnTik: wasdedpehan the IHGE ohermdRitc in

Cynonol gus m’”@ d%cedlﬁ%%ﬁw@ﬁfn@?théba% Wing O, ITater \@SQ&MdﬁﬁnQ&DE}&SISI on
patterns to those 1 n humans the 6A4 anthﬁn b|n

cynomol gus nes dehiate.iMise Seiederelqed fhe highess iR oLk %fgt ’[n aa%lé)glef 0
the human nesotpgl isBd fF REigksD Fugfélﬂsvﬂrecf:)ﬁlﬁﬁﬁi&i Q;Lﬂ‘éscﬂ'ﬂdﬂlbelybﬁr amdeliybriama abl e
to assess the on target toxicities of 6A4 %{g % two fferent

306A4- Oyt ot oxi rﬁuﬁ?%tsd‘iﬁéeéﬁteﬁmrraﬁtb@f%ﬂﬂeﬁm? mta% W AR TR f emal e
cynonol gus nmonkgysa askofoshRsesscafesddibell ietownl / kg wer e gi ven on days 1
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(100x, Cellgro #30 002-CI). After about 7 days, some of the medium containing
HAT was replaced with medium containing HT (Cellgro #25 -047-CI}.
25 After 10 to 12 days, individual wells were screened in a direct ELISA

assay for wells containing human IgG/human kappa light chain or human IgG/human
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 pg/mL, 50 pliwells, incubated for |
30 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 pL/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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with horseradish peroxidase (Bethyl Cat. #A80-115P) or goat-anti-human lambda
light chain polyclonal antibodies conjugated with horseradish peroxidase (Biosource
Cat. #10904). After washing, the plates were developed with ABTS substrate and
analyzed spectrophotometrically at OD 415 nm. Wells with an elevated 0D>0.75,

5  were selected for further analysis.

Hybridoma cells from wells positive for human IgG/human kappa light
chain or human IgG/human lambda light chain antibodies were transferred to 24-well
cultures. A few days later, cell supernatant from individual wells was rescreened for
specificity using an indirect ELISA to identify human IgG antibody producing

10 hybridomas specific to human mesothelin. The protocol for the indirect ELISA used
for the secondary screen of the hybridomas was the same protocol as described above
for testing serum antibody titers in the Heo7 x hu mice, except that the sample
supernatant was from hu IgG/hu kappa or hu IgG/hu lambda positive cultures.

The hybridomas were cloned by serial dilution and screened two times.

15  Multiple characterization assays (described in the following examples) were
performed using supernatants from overgrown 24-well cultures prior to cloning. Ten
anbitodies were selected and their characteristics were confirmed using clonal in vifro
produced and purified antibody. Three antibodies, 3C10 (original clone name:
1382.210.3C10.1.6), 6A4 (original clone name: 1382.210.6A4.1.6) and 7B1 (original

20 clone name: 1382.210.7B1.2.18), were selected for sequencing and further analysis.

Example 2: Structural Characterization of Antibodies 3C10, 6A4 and 7B1

The cDNA sequences encoding the heavy and light chain variable
regions of the mAbs expressed by the 3C10, 6A4 and 7B1 clones, as described in
25  Example 1, were sequenced using standard DNA sequencing techniques and the
expressed proteins were characterized by standard protein chemistry analysis. All
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 Vy of 3C10 are shown
30  in Figure 1A and in SEQ ID NO: 25 and 19, respectively. The nucleotide and amino
acid sequences of the kappa V|, of 3C10 are shown in Figure 1B and in SEQ ID NO:
28 and 22, respectively.
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Comparison of the 3C10 heavy chain immunoglobulin sequence to the
known human germline immunoglobulin heavy chain sequences demonstrated that
the 3C10 heavy chain utilizes 2 Vi3 segment from human germline Vy 3-33,a D
segment from human germtine D3-10 and a JH segment from human germline TH 4B.
Further analysis of the 3C10 Vy sequence using the Kabat system of CDR region
determination led to the delineation of the heavy chain CDR1, CDR2 and CD3
regions as shown in Figure 1A and in SEQ ID NOs; 1, 4 and 7, respectively.

Comparison of the 3C10 light chain immunoglobulin sequence to the
known human germline immunoglobulin light chain sequences demonstrated that the
3C10 kappa light chain utilizes a Vi segment from human germline Vx L6 and a Jx
segment from human germline JK 4. Further analysis of the 3C10 Vi sequence using
the Kabat system of CDR region determination led to the delineation of the light chain
CDR1, CDR2 and CD3 regions as shown in Figure 1B and in SEQ ID NOs: 10, 13
and 16, respectively.

The nucleotide and amino acid sequences of the Vy of 6A4 are shown
in Figure 2A and in SEQ ID NO: 26 and 20, respectively. The nucleotide and amino
acid sequences of the V, of 6A4 are shown in Figure 2B and in SEQ ID NO: 29 and
23, respectively.

Comparison of the 6A4 heavy chain immunoglobulin sequence to the
known human germline immunoglobulin heavy chain sequences demonstrated that
the 6A4 heavy chain utilizes a Vi segment from human germline Vy 3-33,aD
segment from the human germline D3-10, and a JH segment from human germline JH
4B. Further analysis of the 6A4 Vy sequence using the Kabat system of CDR region
determination led to the delineation of the heavy chain CDR1, CDR2 and CD3
regions as shown in Figure 2A and in SEQ ID NOs: 2, 5 and 8, respectively.

Comparison of the 6A4 light chain immunoglobulin sequence to the
known human germline immunoglobulin light chain sequences demonstrated that the
6A4 kappa light chain utilizes a Vy segment from human germline Vg L6 and a Jx
segment from human germline JK 4. Further analysis of the 6A4 Vi sequence using
the Kabat system of CDR region determination led to the delineation of the light chain
CDR1, CDR2 and CD3 regions as shown in Figure 2B and in SEQ ID NOs: 11, 14

and 17, respectively.
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The nucleotide and amino acid sequences of the Vi of 7B1 are shown
in Figure 3A and in SEQ ID NO: 27 and 21, respectively. The nucleotide and amino
acid sequences of the Vi of 7B1 are shown in Figure 3B and in SEQ ID NO: 30 and
24, respectively.

Comparison of the 7B1 heavy chain immunoglobulin sequence to the
known human germline immunoglobulin heavy chain sequences demonstrated that
the 7B1 heavy chain utilizes a Vy segment from human germline Vi 3-7, a D segment
from the human germline D3-10, and a JH segment from human germline JH 6B.
Further analysis of the 7B1 Vy sequence using the Kabat system of CDR region
determination led to the delineation of the heavy chain CDR1, CDR2 and CD3
regions as shown in Figure 3A and in SEQ ID NOs: 3, 6 and 9, respectively.

Comparison of the 7B1 light chain immunoglobulin sequence to the
known human germline immunoglobulin light chain sequences demonstrated that the
7B1 kappa light chain utilizes a Vi segment from human germline Vi A27 and a Jk
segment from human germline JK 2. Further analysis of the 7B1 Vy sequence using
the Kabat system of CDR region determination Jed to the delineation of the light chain
CDRI, CDR2 and CD3 regions as shown in Figure 3B and in SEQ ID NOs: 12, 15
and 18, respectively.

Figure 4 shows the alignment of the 3C10 and 6A4 heavy chain
variable amino acid sequences (SEQ LD NOs: 19 and 20, respectively) with the
germiline Vi 3-33 encoded amino acid sequence (SEQ ID NO: 31). The CDRI,
CDR2 and CDR3 regions are delineated.

Figure 5 shows the alignment of the 3C10 and 6A4 kappa light chain
variable amino acid sequences (SEQ ID NOs: 22 and 23, respectively) with the
germline Vi L6 encoded amino acid sequence (SEQ ID NO: 33). The CDR1, CDR2
and CDR3 regions are delineated.

Figure 6 shows the alignment of the 7B1 heavy chain variable amino
acid sequence (SEQ D NO: 21) with the germline Vy 3-7 encoded amino acid
sequence (SEQ ID NO: 32). The CDR1, CDR2 and 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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The 3C10, 6A4 and 7B1 variable regions can be converted to full-

length antibodies of any desired isotype using standard recombinant DNA techniques.
For example, DNA encoding the Vy; and Vi regions can be cloned into an expression
vector that carries the heavy and light chain constant regions such that the variable

5 regions are operatively linked to the constant regions. Alternatively, separate vectors
can be used for expression of the full-length heavy chain and the full-length light
chain. Non-limiting examples of expression vectors suitable for use in creating full-
length antibodies include the pIE vectors described in US 2005/0153394 by Black.

10 Example3: Characterization of Binding Properties of Mesothelin Monoclonal
Antibodies

In this example, the binding of mAbs 3C10, 6A4 and 7B1 to cell
surface mesothelin was examined by flow cytometry. Furthermore, binding kinetics
to mesothelin were analyzed by BIACORE analysis.

15

A. Flow Cytometry Studies
To test the ability of the antibodies to bind to cell surface mesothelin

protein, the antibodies were incubated with four different mesothelin-expressing cells:
OVCAR3 (ATCC Designation HTB-161, a human ovarian cancer cell line), NCI-

20 H226 (ATCC Designation CRL-5826, a human lung-derived mesothelioma), CFPAC-
1 (ATCC Designation CRL-1918, a human pancreatic cancer cell line), and KB
(ATCC Designation CCL-17, a human oral carcinoma cell line). For the flow
cytometry studies, the 3C10, 6A4 and 7B1 moneclonal antibodies were diluted with
cold 1x PBS + 0.1 % BSA to 40 pg/mL. For the binding reaction, 50 pl of diluted

25  antibody solution was added to a 50 ul cell suspension containing 4 x 10° cells and
the mixture was incubated 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

30  washing twice with cold 1x PBS + 0.1 % BSA. After the final wash, 200 pl 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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The results of the flow cytometry analysis are summarized below in

Table 1, which shows ECs for binding to the four different cell lines. The results

demonstrate that all three monoelonal antibodies bind effectively to cell-surface

human mesothelin.

Table 1: Binding of Anti-Mesothelin Antibodies to Cells Expressing Human
Mesothelin
Antibody OVCAR3 Cells | NCI-H226 CFPAC-1 KB Cells
ECsp (nM) Cells Cells ECsp (nM)
ECsp (nM) ECso (nM)
3Cl10 0.2126 0.1968 0.1933 0.1441
6A4 0.1697 0.1556 0.1932 0.1815
7B1 0.1103 0.6642 0.0643 0.06793

B. BIACORE Analysis
The binding of the 3C10, 6A4 and 7B1 antibodies to recombinant

soluble mesothelin his-fusion protein was examined by BIAcore™ using a capture
method. The 3C10, 6A4 and 7B1 antibodies each were separately captured on a
protein G (Pierce, Rockford, IL) coated CM5 chip at high density (4000RUs). The
coating was performed based on the standard immobilization procedure recommended
by the manufacturer. After the 3C10, 6A4 or 7B1 purified antibody was captured on
protein G, a concentration series of recombinant human mesothelin His-fusion protein
(450, 225, 112.5, 56, and 28 nM) was injected over the captured antibody for 2
minutes at a flow rate of 25 uL/mL. The antigen was allowed to dissociate for 8
minutes, Isotype controls were run on the chip, and the data used to subtract non-
specific binding. All the analyses 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 hurnan mesothelin.
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epitope binning analyses were performed with BlAcore. 3C10 and 7Bl mAbs were

=

covalently linked to a CMS5 chip (carboxy methyl dextran coated chip) via primary
5  amines, using the standard amine coupling chemistry and kit provided by Biacore.
Mixtures of antibody-antigen complex were flowed across the immobilized
antibodies. The antibody concentrations were a two-fold dilution series starting at
between 50 and 500 nM. The mesothelin concentration was between 22 and 44 nM.
Antibodies and mesothelin were pre-incubated for at least 1 hour prior to injection.

10 Antibody-antigen mixtures (15 ul.) were injected at a flow rate of 6 ul/min.
Antibodies that have overlapping epitopes will compete out (decreasing response with
increasing antibody concentration) whereas those with distinct epitopes will
simultaneously bind to the antigen (increasing response with increasing antibody
concentration). The results were that 3C1¢ mAb bound to the same (or very similar

15  epitope) as the previously described mouse anti-mesothelin mAb K1. The 7B1 mAb
bound to a distinct epitope from 3C10 and K1. The 6A4 mAb was able to block both
3C10 and 6A4 binding to recombinant mesothelin.

Example 4: Characterization of Stability of Mesothelin Monoclonal Antibodies

20 In this example, the stability of mAbs 3C10, 6A4 and 7B1 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

26  ona SPEX Fluorolog 3.22 equipped with a Micromax plate reader (SPEX, Edison,
NJ). 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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(') a1ight cHAPRSHRER G PaarORICORDIONBr et g SBme RE 18 and
(1)a light chaigovaseabihaaslegi on CDR3 conpri sing SEQ | D NO 18
N Table 3;: Chemical Stability of anti-Mesothelin Antibodies
Antibody Unfolding Midpoint (GdHCI, M)
3C10 2.50
6A4 2.67
7B1 2.21

The thermal stability of the anti-mesothelin monoclonal antibodies was
determined by calorimetric analysis of the melting temperature of the antibodies.
Calorimetric measurements of melting temperatures (Tr,) were
15  performed on a VP-Capillary DSC differential scanning microcalorimeter platform
that is combined with an autosampler (MicroCal LLC, Northampton, MA, USA).
Denaturation data on the antibodies was obtained by heating the samples, at a
concentration of 0.25 mg/mL, from 30 to 95 °C at arate of 1 °C/min. The antibody
samples were present in phosphate-buffered saline (PBS) at pH 7.4. The same buiffer
20  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.

25
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In this example, the ability of the 3C10, 6A4 and 7B1 antibodies to be
internalized by mesothelin-expressing cells was examined, as follows.

In the first series of analyses, a Hum-ZAP assay was used to examine
antibody internalization. In the Hum-ZAP assay (kits for which are commercially
available from Advanced Targeting Systems, San Diego, CA), the anti-mesothelin
antibodies were reacted with mesothelin-expressing cells and with a goat anti-human
1gG antibody conjugated to the toxin saporin (a ribosome inactivating protein}. Upon
internalization of the primary anti-mesothelin antibody, the secondary saporin-
conjugated antibody is also taken inside the cell, resulting in protein synthesis
inhibition and eventual cell death after 2-4 days.

More specifically, cells were diluted to 5x10* cells/mL in cell culture
medium. S0ul of diluted cells were added to each well of a flat-bottomed 96 well
tissue culture plate and incubated overnight in a 37° C, 5% CO; incubator.
Antibodies were diluted with culture medium to a concentration of 4pug/mL and
0.4pg/mL. 25ul of diluted antibody was added to the cultured cells so the final
antibody concentrations were 1pg/mL and 0.1pg/mL. Cell and antibody were
incubated for 10 minutes before addition of 25 pl of 8 pg/mL Hum-zap reagent. The
mixture was incubated at 37° C, 5% CO, for 72 hours. 100pl of Celltiter-Glo (a
viability dye) was added to each well and gently swirled for 2 minutes. After 10
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
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NO 2; (b) a heavy kjrlal mivariapte Tggiron CORZ rconprisT g SEQ I D NQ.
5; (c) a heavy chaln varilabl e regiom CDR3 conmprising SEQ 1D NOQ 8:;
(d) a light chain ¥Btiablle regfon CPR1L &bPpri si ng ISEQ | O NO +41;

N.D. =Not determined

The Hum-ZAP assay results demonstrate that the 6A4 antibody was

internalized by all four cell lines. The 3C10 and 7B1 antibodies also were
internalized by the CHO-mesothelin cells. Still further, the 3C10 antibody was
internalized by the KB cells, whereas the 7B1 antibody was internalized less well by

10  the KB cells than the other two antibodies.

In the second series of analyses, the internalization of the 6A4 antibody

by the NCI-H226 cell line was further examined using an immunofluoresence assay.

In this assay, NCI-H226 were grown to 80% confluency. The adherent cells were

lifted with a cell dissociation buffer (Cell Stripper) and 1.35 x 10° cells were

15

fetal bovine serum). The cells were incubated with

transferred to a 15 ml conical tube and washed once with FACS buffer (PBS + 2%

6Ad antibody at 20 pg/mL ina

volume of 450 pL. 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

20

FACS Buffer at 4 °C for 30 minutes, followed by washing with cold FACS buffer.

This receptor/antibody complex was further resuspended in 450 pul. 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

pL aliquots, corresponding to 150,000 cells, were transferred into 96-well plates and

25

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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(e) a light chain variable region COR2 conprising SEQ ID NO 14; and
(Oa l'ight chain variable region CDR3 conprising SEQ ID NO 17 13. The
use of claim1l, wherein, in the antibody-partner nolecule conjugate,
the antibody, or antigen-binding portion thereof, conprises: (a') a

heavy chain ygyh@Rl8s+ €9i on CORL conprising SEQ ID NOpcBus20d3/0)818

Eeavy cﬂain variable region CDR2 conprising SEQ ID NGO 6; (c') a
eavy chain var i,an ri.si I

l'i ght chain rﬁ ﬁ% “’fﬁggfh&‘%d Vgagﬁrfgér‘%@lﬁr%‘gzs E('\)lndlt;%m@d bgadd(tgnbfm
light chain varpam’fmheald@gde@nd @mzeddmﬂppmwn?gm%@qm fqassogiaged and (1")a
LLont chal o vak, gk gg!e&a@u&eﬂgr%ﬁmaamﬂnmgyasﬁgg{hp4ml9m ssh7dhe use
of claim10, whéerein e canc I's selected fromthe grou Sj sting
of nesot hel i omedexapifping thdylﬂ@erf@m%mw}étrTh&ﬁesa]éFéﬁﬁ@H’F‘&\hﬁ Hr

cel | ovari an, capgiA0yatemMeiey eMidignhagevari an carci nones,
endonetroi d nmuci nous” ovari an carci nomas, pancreatlc adenocarC|nonas

duct al pancreat|c adenocar ci nomas, uterine serous carcinonas, Iung

adenocar ci NomMasgyafieea N eR@bition bﬂﬂxﬁdndglsftM&amemmmazs pRAtt-Mesothelin
adenocar ci nonas, esop ageal adenocarci nomas, col orectal

adenocar ci nomad™®d breast adenocarci nomas. 15. An ant | body accordi ng

to claim2, whichis a bl%r{a éaq) ngiqixﬁankqnl so%gtdh ggggstggﬁg,qt@qn@glgt 0

claim 3, vvhlchlsahunan ted nucleic acid
mol ecul e enwdldﬁguetdﬂehatmt(wu@&)ap inoritrlretargyamc ¢l ndhepign pewrTad RerforBideof |

of claim 1. 1%h£1hs'€5%8,rth@ﬁﬁ¥y &ftheca!nﬂﬁome}to 1%1%&!0&@50V@Aﬁ3‘@1@ (an

nmesothelin with | ess and ? g a heavy
chain variabl e W@@n@wcmihe@hfﬁﬁm@wf‘@ Caiey) It‘[ﬂ{@)cel§ Rransiecied to ¢xpress

mesothelin on their cell surface (CHO-mesothelin) was examined. Adhesion of
OVCARS3 cells (described further in Example 3) to CHO-mesothelin cells is mediated

15 by the inferaction of mesothelin with CA125.

To test antibody inhibition of the mesothelin/CA125 interaction,
OVCAR cells were plated at a density of 4 x 10* cells/200 pl per well in a 96-well
plate 24 hours prior to the assay to obtain a subconfluent culture of cells. After 24
hours, medium was removed and fresh medium containing 1% bovine serum albumin

20 (BSA) plus 10 pg/mL of antibody (3C10, 7B1, 6A4, isotype control or no antibody)
was added to the wells. Cells were incubated at 37° C with 5% CO; for 30 minutes.
CHO-S (parental cells) and CHO-Mesothelin cells were incubated 30 minutes with
Calcein AM (5 pM for 6 x 10 cells/mL), washed with medium and added to the
OVCAR cultures and incubated for 60 minutes at 37° C.

25 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/51 7nm.

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

20  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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(b) a heavy chain variable region CDR2 conprising SEQID NGO 5; (c) a
heavy chain variable region CDR3 conprising SEQID NO 8; (d) a light
chain variable region CDRL conprising SEQ ID NO 11; (e) a light
chain variable region COR2 conprising SEQ ID NO 14; and (f) a |ight
chain variable region CDR3 conprising SEQ ID NO 17. 19.The anti body
of claim 18, W"PH*¥hprises (a) a heavy chal n var| abIPET’P%zﬁ‘?s@??m

conprising the amno acid sequence of SEQ  20;. and_(b) ght

chai n vari abl e abdig t@Wﬁ%lp%ﬁaﬁ@npﬁ@esawlﬁb”l%’ad‘zé’éﬁfh‘@HE?ethﬁFhe§E’@PFD

NO 23. 077373048 PEAENGE nlebodlliNaischidrdesiame 3C10n6d 6 AeEgitopds)
Jonat han A. Pogue, Sarah L. Tay, Kristopher Yang, Lan Rao-Naik,

Chetana Chen, BiRYIoF BlAgk tRermesatbelinyidh 2ART#EP) BEOF HAT BI ND MESOTHELI N,
AND USES THERECF <130> 0192PC <140> WD 00/ 000000 <141> 2008- 10- 01

<150> Us 60/59 ! xam ﬁa]75 Antl%ol? zDg'poen e]flt égllr’u?zi &?ﬂtgx%ig'gl’ 692

To determine the ability of antibody 6A4 to kill mesothelin-expressing
cells in the presence of effector cells via antibody dependent cellular cytotoxicity ‘
(ADCC), a fluorescence cytotoxicity assay was used. CHO cells transfected to
express the 40kD membrane-associated portion of mesothelin on their cell surface

10 (CHO-mesothelin cells} were used as the target cells.

Human effector cells were prepared from whole blood as follows.
Human peripheral blood mononuclear cells were purified from heparinized whole
blood by standard Ficoll-paque separation. The cells were resuspended in RPMI1640
media containing 10% FBS (heat-inactivated) and 200 U/mL of human IL-2 and

15  incubated overnight at 37°C. The following day, the cells were collected and washed
four times in culture media and resuspended at 2 x 107 cells/mL. Target CHO-
mesothelin cells were prepared by incubating with BATDA reagent (Perkin Elmer,
Wellesley, MA) at 2.5 1l BATDA per 1 x 10 target cells/mL for 20 minutes at 37° C.
The target cells were washed four times, spun down and brought to a final volume of

20 1x10° cells/mL.,

The CHO-mesothelin cells were tested for antibody specific ADCC to
the human anti-mesothelin 6A4 monoclonal antibody using the Delfia fluorescence
emission analysis as follows. CHO-mesothelin cells (100 i of labeled target cells,
10* cells/well) were incubated with 50 p! of effector cells (10%cells/well) and 50 pl of

25  antibody (10ug/mL final concentration). A target to effector ratio of 1:100 was used
throughout the analyses. In all studies, a human IgG1 isotype control was used as a
negative control. Cells were spun down at 2000 rpm and incubated for one hour
incubation at 37° C. The supernatants were then collected, submitted to centrifugation
and 20p} of supernatant was transferred to a flat bottom plate, to which 180 pl of Eu

30  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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<151> 2007-11-30 <150> US 61/077,397 <151> 2008-07-01 <160> 43 <170>
Patentin version 3.5 <210> 1 <211> 5 <212> PRT <213> Hono sapi ens
<400> 1 Ile Tyr dy Met H's 15 <210> 2 <211> 5 <212> PRT <213> Honp
sapiens <400> 2 Ile Tyr Ay Met His 15 <210> 3 <211> 5 <212> PRT

<213> Hono s%ﬁgg§04§§p0> 3 Arg Tyr Trp Met Ser 15

10

15

20

25

30

PCT/US2008/078123

effector cells and maximum release is the fluorescence from wells containing target
cells and have been treated with 2% Triton-X.

The results are summarized below in Table 6, which shows the ECsg in

n.
Table 6: Antibody Dependent Cellular Cytotoxicity Mediated by 6A4 Antibody
Antibody ECsg (nM)
6A4 63.10
Isotype Conirol 682.7

The results demonstrate that the 6A4 monoclonal antibody exhibits

ADCC activity against a cell line expressing mesothelin on its cell surface.

Example 8: Tumor Growth Inkibition Jn Vive by Anti-Mesothelin mAb 6A4

Tn this example, the ability of the 6A4 mAb, cither as a naked antibody
or as a cytotoxin conjugate, to inhibit tumor growth in mouse models in vivo, was
examined. The cytotoxin conjugate of 6A4 is referred to herein as 6A4-Cytotoxin A,
which is composed of the 6A4 antibody linked to Cytotoxin A. The Cytotoxin A
cytotoxin, and preparation thereof, is described further in WO 2008/083312, the entire
content of which is specifically incorporated herein by reference. The 6A4-Cytotoxin
A conjugate was prepared as follows:

Antibody 6A4 was concentrated to approximately 5 mg/mL, buffer
exchanged into 100 mM phosphate buffer, 50 mM NaCl, 2 mM DTPA pH 8.0 and
thiolated by addition of an 8 t010-fold molar excess of 2-Imminothiolane for 60
minutes at room temperature. Following thiolation, the antibody was buifer
exchanged into 50 mM HEPES buffer, containing 5 mM glycine, 2 mM DTPA, and
0.5% Povidone (10 K) pH 5.5. Thiolation was quantified with 4, 4”-dithiodipyridine
by measuring thiopyridine release at 324nM. Conjugation was achieved by addition
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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<210> 4 <211> 17 <212> PRT <213> Honp sapiens 0773750739 <400> 4 Val
Ile Trp Tyr Asp Gy Ser Hs Qu Tyr Tyr Ala Asp Ser Val Lys 151015

Ay <210> 5 <211> 17 <212> PRT <213> Hono sapi ens <400> 5 Val Leu Trp
Tyr Asp Ay Ser Hs Qu Tyr Tyr Ala Asp Ser Val Lys 151015 Ay <210>

6 <211> 17
WO 2009/045957 PCT/US2008/078123

were pooled and concentrated by ultrafiltration. Antibody conjugate concentration
and substitution ratios were determined by measuring absorbance at 280 and 340 nm.

Cytotoxin A has the structure shown below:

0
N
Cytotoxin A OY NH, D

5 Those skilled in the art will appreciate that although the term
“cytotoxin” is employed, the structure shown actually encompasses both the cytotoxin
proper (partner molecule) and a linker moiety for joining the cytotoxin to the antibody
and that, after cleavage of the conjugate, the toxin is released in a prodrug form that is
then hydrolyzed to the toxin proper. Thus, strictly speaking, the partner molecule in a

10 conjugate of this invention can be viewed either as the prodrug form or the cytotoxin

o O cl
|/\NJJ\O O

NHo
H
N
4
/N\) O)_(ND/ o]
H

Prodrug form of cytotoxin

proper.

Hydrolysis

Y

Cl
O NH
® ;
N
T
o
o] N
H
Cytotoxin

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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<212> PRT <213> Hono sapiens <400> 6 Ser Ile Lys Gn Ala Gy Ser Qu
Lys Thr Tyr Val Asp Ser Val Lys 151015 Gy <210> 7 <211> 13 <212> PRT
<213> Hono sapiens <400> 7 Asp Ay Asp Tyr Tyr Asp Ser Ay Ser Pro
Leu Asp Tyr 1510 <210> 8 <211> 13 <212> PRT <213> Honpo sapi ens <400>
8 Asp Gy AsuT¥bonlwt; AP Ser Gy Ser Pro Leu Asp Tyr plpdQngsmrsizs

CRL-5826) in a mouse xenograft model was examined. In this xenograft model,
SCID mice (CB17, from Taconic, Germantown, NY) were implanted with 9 x 10
NCI-H226 cells / mouse and the NCI-I1226 cells were allowed to grow for 36 days.
On day 40, at which time the mean tumor volume was 87 mm’, the mice were
5 randomized and treated intraperitoneally (i.p.) with 6A4 (10 mg/kg or 30 mg/kg) or
with 6A4-Cytotoxin A conjugate (0.1 pmole/kg), along with controls: vehicle alone
(PBS, Q3Dx4), an isotype-matched human IgG1 antibody (4A3) or an isotype-
matched human IgG1 antibody linked to the Cytotoxin A cytotoxin (iso-Cytotoxin A).
The 6A4 antibody, and its controls, were administered on days 40, 43,
10 47 and 51. The 6A4-Cytotoxin A conjugate, and its controls, were administered on
days 40 and 64. Tumor volume was measured at regular intervals until day 105.
Figures 9A and 9B show the mean tumor volume and median tumor volume,
respectively, in mice treated with vehicle alone, 6A4-Cytotoxin A (0.1 pmole/kg),
iso-Cytotoxin A (0.1 pmole/kg), unconjugated 6A4 and unconjugated isotype control
15 (4A3). As would be expecied, given that the mouse xenograft model employed in the
instant study is immuno-compromised and therefore would not be expected to mount
a robust ADCC response, treatment with the naked 6A4 antibody did not show an
effect on NCI-H226 tumor cell volume (i.e., did not inhibit tumor growth). In
conirast, treatment with the 6A4-Cytotoxin A conjugate significantly inhibited tumor
20  growth, as illustrated in the graphs of Figures 9A and 9B.

In a second series of analyses, the effect of 6A4 and 6A4-Cytotoxin 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.

25  Onday 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 pmole/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-

30  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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<210> 9 <211> 22 <212> PRT <213> Honp sapi ens <400> 9 0773750739 Qu
Gy Ala Tyr Tyr Tyr Asp Ser Ala Ser Tyr Tyr Pro Tyr Tyr Tyr 151015
Tyr Tyr Ser Met Asp Val 20 <210> 10 <211> 11 <212> PRT <213> Hono
sapi ens <400> 10 Arg Ala Ser @ n Ser Val Ser Ser Tyr Leu Ala 1510
<210> 11 <211> 11 <212> PRT <213> Hono sapi ens <400> 11 Arg Al a Ser

G n Ser Val ¥&2088Fyr Leu Ala 1510 <210> 12 <211> 1§CQ§¥%§mﬁﬁ?

<213> Hono sapi ens
with a dose schedule of a single dose (SD). Tumor volume was measured at regular

intervals until day 57.

The results are shown in the graphs of Figures 10A and 10B. Figures
10A and 10B show the mean tumor volume and median tumor volume, respectively,

5  inmice treated with vehicle alone, 6A4-Cytotoxin A (0.15 pmole/kg), isotype-

matched conjugate (2A10-Cytotoxin A; 0.15 pmole/kg), weight-equivalent
unconjugated 6A4 (8 mg/kg), unconjugated isotype control (2A10; 8.7 mg/kg) at
equivalent protein dose, naked 6A4 (10 mg/kg or 30 mgrkg) or isotype-matched IgG1
naked mAb (4A3; 30 mg/kg). The data indicate that treatment with the naked 6A4

10  antibody resulted in an inhibition of the growth of the HPAC tumor cells, even though
the mouse xenograft model would not be expected to mount a robust ADCC response.
Again, as was the case with the previous example, treatment with the 6A4-Cytotoxin
A conjugate was shown to be very effective in inhibiting the growth of the HPAC
tumor celis.

15 In a third series of analyses, the effect of 6A4-Cytotoxin A on the
growth of ovarian cancer derived OVCAR3 cells (ATCC Designation HTB-161 ) ina
mouse xenograft model was examined. In this xenograft model, CB17 SCID mice
were implanted with 5 x 106 OVCARS3 cells per mouse and the OVCAR3 cells were
allowed to grow for 42 days. On day 42, the mean tumor volume was approximately

20 100 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 umole/kg of an isotype-matched human IgG1
antibody linked to Cytotoxin A.

The 6A4-Cytotoxin A conjugate and its controls were administered on

25  days42,96,132 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

30  controlling the tumors (data not shown).

In summary, a cytotoxin conjugate of 6A4 antibody (at a dose of 0.1-
0.15 umole/kg) significantly inhibited tumor growth in vivo in three different

xenograft mouse models.
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<400> 12 Arg Ala Se' dn Ser Val Ser Ser Ser Tyr Leu Ala 1510 <210>
13 <211> 7 <212> PRT <213> Hono sapi ens <400> 13 Asp Ala Ser Asn Arg
Ala Thr 15 <210> 14 <211> 7 <212> PRT <213> Hono sapi ens <400> 14 Asp
Ala Ser Asn Arg Ala Thr 15 <210> 15 <211> 7 <212> PRT

WO 2009/045957 PCT/US2008/078123

Example 9: ADCC Mediated by Non-Fucosylated 6A4

In this example, non-fucosylated 6A4 (6A4nf) antibodies were shown
to be efficient mediators of ADCC in lung and ovarian cancers. A Delfia
5 fluorescence emission analysis showed that non-fucosylated 6A4 killed mesothelin-
expressing H226 (NSCLC) and OVCAR3 (ovarian cancer) cells in the presence of
effector cells via ADCC. First, human effector cells were prepared from whole blood
as follows: Human peripheral blood mononuclear cells were purified from
heparinized whole blood by standard Ficoll-paque separation. The cells were
10 resuspended in RPMI1640 media containing 10% FBS (heat-inactivated) and 200
U/mL of human IL-2 and incubated overnight at 37°C. The following day, the cells
were collected and washed four times in culture media and resuspended at 2 x 10
cells/mL.
Second, labeled H226 or OVCAR3 cells were prepared by incubating
15  them with BATDA reagent (Perkin Elmer, Wellesley, MA). Third, the target cells
were mixed with effector cells and antibody. 100 pl of labeled target cells (1 o
cells/well) were incubated with 50 pl of effector cells (10%elis/well) and 50 ul of
antibody (10pug/mL final concentration). A target to effector ratio of 1:100 was used
throughout the analyses. A human IgG1 (HulgG1) isotype control was used as a
20 negative control. Fourth, cell lysis was quantified. Cells were spun down at 2000
rprn and incubated for one hour incubation at 37° C. The supernatants were then
collected, submitted to centrifugation and 20p! of supernatant was transferred to a flat
bottom plate. 180 ul of Eu solution (Perkin Elmer, Wellesley, MA) was added and
read in a RubyStar reader (BMG Labtech). The percent Iysis was calculated as
25  follows: ((sample release — spontaneous release) x 100) divided by (maximum release
— spontaneous release) where the spontaneous release is the fluorescence from wells
which contain target cells plus effector cells and maximum release is the fluorescence
from wells containing target cells and have been treated with 2% Triton-X.
Significant increases in ADCC activity was observed using non-fucosylated 6A4 on
30  OVCARS3 cells (Figure 12a) and H226 cells (Figure 12b).
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<213> Hono sapiens 0773750739 <400> 15 Ay Ala Ser Ser Arg Ala Thr
15 <210> 16 <211> 9 <212> PRT <213> Honp sapi ens <400> 16 Gn Gn Arg
Ser Asn Trp Pro Leu Thr 15 <210> 17 <211> 9 <212> PRT <213> Hono
sapiens <400> 17 Gn G n Arg Ser Asn Trp Pro Leu Thr 15

WO 2009/045957 PCT/US2008/078123

Example 10; Non-Fucosylated 6A4 Inhibited Tumor Growth in vivo

In another example, 6A4nf, in combination with Gemcitabine,
significantly slowed the growth of H226 cells in a mouse xenograft model. CB17
SCID mice were implanted with 9 x 10° H226 cells per mouse and the allowed to

5  grow. On day 23, the mean tumor volume was approximately 100 mm3. The mice
were randomized and treated intraperitoneally with 6A4nf, 80 mg/kg of Gemcitabine,
the combination 6A4nf plus Gemeitabine, a vehicle control, or an IgG1 isotype
control. 6A4nf was administered at either 10 mg/kg or 30 mg/kg. H226 growth was
inhibited by all combinations of 6A4nf plus Gemcitabine. Maximal inhibition was

10 achieved when 6A4nf was administered at 30 mg/kg in combination with

Gemcitabine and suggested a dose-dependent effect.

Example 11: Mesothelin Expression on Tumor Cells

Immunohistochemistry using antibody 6A4 was used to show its

15 ability to bind to human tumors and determine the range of expression of mesothelin
in tumors. 6A4 was pre-complexed with a FITC-labeled Goat anti Human Fab
(Jackson # 109-097-003) so that the final concentration of 6A4 was 6ug/mL. This
complex was then used with standard THC methods to determine binding. 6A4 was
shown to bind to ovarian cancers, pancreatic cancers, lung cancers, mesotheliomas,

20  and cancers of the head and neck. Additional examples of 6A4 binding to head and
neck cancers include cancers from epiglottis, larynx, salivary gland, tongue, and tonsil

tissues.

Example 12: 6A4-Cytotoxin A is Not Toxic in Cynomologus Monkeys

25 6A4-Cytotoxin A was shown to not be toxic in Cynomolgus monkeys.
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.

30 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 | 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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<210> 18 <211> 9 <212> PRT <213> Honp sapi ens <400> 18 A n G n Tyr
Ser G n Tyr Thr 15 <210> 19 <211> 122 <212> PRT <213> Hono
<400> 19 G n Val Tyr Leu Val u Ser Ay dy @y Vval val Gn
Pro Ay Arg 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Ile Thr

Ile 0 Gy Met His Trp Val Arg Gn A yS
Gu %ZO@E’@ 54045 Ala val Ile Trp Tyr Asp 4 ?;C e%oﬁozmé u

f o heb Ser VAl GORREE ) 3 e ROR ik S Rlupl O AP

Gy Ser
sapi ens

Phe Ser
Gy Leu
Tyr Tyr
Asn ser

10

15

parameters were measured. No significant changes were observed in white blood
cells, red blood cells, platelets, reticulocytes, neutrophil percentages, lymphocyte
percentages, monocytes percentages, eosinophils percentages, basophile percentages,
unstained cell percentages, hemoglobin, hematocrit, mev, mch, mche, protime, apt,
albumin, total-protein, globulin, bilirubin, urea-nitrogen, creatinine, alkaline
phosphatase, alanine transferase, aspartate transferase, glutamyl transferase, glucose,
cholesterol, calcium, chloride, phosphorus, potassium, sodium, and triglycerides. |
Following necropsy at day 28, no drug related changes were observed
in the following organs: adrenal glands, aorta, sternum, brain, cecum, colon,
duodenum, esophagus, eyes, optic nerve, femur, gallbladder, heart, ileum, jejunum,
kidneys, lymph node, liver, lymph node, mes, lungs, mammary gland, sciatic nerve
ovaries, pancreas, pituitary, parathyroid, rectum salivary gland, skin, skeletal muscle,
spleen, stomach, thyroid glands, thymus, spinal cord, trachea, urinary bladder, uterus,

vagina, cervix, injection site, oviducts, ureters, and peyer's patches.
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0773750739 859095 Ala Arg Asp Ay Asp Tyr Tyr Asp Ser Ay Ser Pro Leu
Asp Tyr Trp 100105110 Ay Gn @y Thr Leu Val Thr Val Ser Ser 115120
<210> 20 <211> 122 <212> PRT <213> Honp sapi ens <400> 20 A n Val H s
Leu Val Gu Ser Ay Ay Ay Val Val dn Pro Ay Arg 151015 ser Leu

Wt fis rrp WReB 0 AT Bro @y Lys Gy Led au THFTAMASRS

Al a Val Leu Trp—Py—~Asp—Gy—-Ser SORY Tl\?jlé i %—As—p—se%———
505560 Lys QY Arg Phe Thr gU%Mf‘ )& Eg 17&31 er _Lys Asn Thr leu
Tyr 65707580 LeEQIAN®EL |As n SBQUENEE Ar g APERIAND:Asp ThPEQUWENGE e Tyr
Tyr Cys 85909: 1 Vi CDR1 aa 3C10 25 Va nt. 3CI0
2 VH CDRI a.a. 6A4 26 Vyndt. 6A4
3 Vy CDRI a.a. 7Bl 27 Vy n.t. 7Bl
4 Vy CDR2 a.a. 3C10 28 Vg n.t. 3C10
5 Vy CDR2 a.a. 6A4 29 Vg n.t. 6A4
6 Vy CDR2 a.a. 7B1 30 Vi n.t. 7B1
7 Vu CDR3 a.a. 3C10 31 Vi 3-33 germliine a.a.
8 Vi CDR3 a.a. 6A4 32 Vy 3-7 germline a.a.
9 Vi CDR3 2.a. 7Bl 33 Vi L6 germline a.a.
10 V¢ CDRI a.a. 3C10 34 Vi A27 germline a.a.
11 Vx CDR1 a.a, 6A4 35 3C10 VH fragment
presented in Fig. 4
12 Vi CDR] a.a. 7Bl 36 6A4 VH fragment
presented in Fig. 4
13 Vi CDRZ a.a. 3C10 37 JK4 fragment presented
in Fig. 5
14 Vi CDR2 a.a. 6A4 38 JH6b fragment presented
in Fig. 6
15 Vi CDR2 a.a. 7B1 39 JK2 fragment presented
in Fig. 7
16 Vi CDR3 a.a. 3C10 40 Peptide conjugate
sequence
17 Vi CDR3 a.a. 6A4 41 Peptide conjugate
sequence
18 Vx CDR3 a.a. 7B1 42 Peptide conjugate
sequence
19 Vya.a 3C10 43 Peptide conjugate
sequence
20 V].[ a.a. 6A4d
21 Vi a.a. 7B1
22 Vi a.a. 3C10
23 Vi a.a. 6A4
24 Vi a.a, 7Bl
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Ala Arg Asp Gy Asp Tyr Tyr Asp Ser Gy Ser Pro Leu Asp Tyr Trp
100105110 Gy Gn dy Thr Leu Val Thr Val Ser Ser 115120 <210> 21
<211> 131 <212> PRT <213> Hono sapi ens <400> 21 G u Val H's Leu Val
GQu Ser Ay Ay Ay Leu Val Gdn Pro Ay Ay 151015 Ser Leu Arg Leu
Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Arg Tyr 202530 Trp Met Ser
Trp Val Arg Gn Ala Gn Ay Lys Gy Leu Au Trp Val 354045
0773750739 Ala Ser Ile Lys Gn Ala Ay Ser Qu Lys Thr Tyr Val Asp
Ser Val_.505560 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
Ser Le P %“7’6&5580 Leu Gn Met Asn Ser Leu Arg Ala Gu Asp Thr Al a
Val Tyr Tyr Cys 859095

1. An isolated human monoclonal antibody, or an antigen-binding portion thereof, wherein
the antibody binds human mesothelin and exhibits at least one of the following properties:
(a) binds to human mesothelin with a Kp of 1 x 10® M or less;
(b) is internalized by mesothelin-expressing cells;
() inhibits binding of mesothelin to ovarian cancer antigen CA125;
(d) exhibits antibody dependent cellular cytotoxicity (ADCC) against mesothelin-
expressing cells; or
(e) inhibits growth of mesothelin-expressing cells in vivo when conjugated to a
cytotoxin;
and
wherein the antibody, or antigen binding portion thereof, comprises
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 2;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 5;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 8;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 11;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 14; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 17
or
(a")  aheavy chain variable region CDR1 comprising SEQ ID NO: 3;
(b’)  aheavy 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;
(e’)  alight chain variable region CDR2 comprising SEQ ID NO: 15; and
()  alight chain variable region CDR3 comprising SEQ ID NO: 18.
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Ala Arg Qu Gy Ala Tyr Tyr Tyr Asp Ser Ala Ser Tyr Tyr Pro Tyr
100105110 Tyr Tyr Tyr Tyr Ser Met Asp Val Trp Ay Gn @y Thr Thr Val
Thr 115120125 Val Ser Ser 130 <210> 22 <211> 107 <212> PRT <213> Hono
sapiens <400> 22 Qu Ile val Leu Thr Gn Ser Pro Ala Thr Leu Ser Leu
Ser Pro Ay 151015 Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser
Val Ser Ser Tyr 202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala
Pro Ar@. Leu Theuntilody3r404btidenrbiddifi phraiodeiereds, ol Alagm Al &hith korabiisek! €

T e A B g Sl e BT,
Gn Gn Arggser AfBavl dRaRarisd ré3RAAIR2 comprising SEQ ID NO: 5;

(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 8;

(d) a light chain variable region CDR1 comprising SEQ ID NO: 11;

(e) a light chain variable region CDR2 comprising SEQ ID NO: 14; and

(f) a light chain variable region CDR3 comprising SEQ ID NO: 17

3. The antibody, or an antigen-binding portion thereof, of claim 1, which comprises:
(2’)  aheavy chain variable region CDR1 comprising SEQ ID NO: 3;
(b’)  aheavy 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
()  alight chain variable region CDR3 comprising SEQ ID NO: 18.

4. The antibody of claim 1, which comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID

NO: 20; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
23,
5. The antibody of claim 1, which comprises:

(a) a heavy 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.
6. A composition comprising the antibody, or antigen-binding portion thereof, of claim 1

and a pharmaceutically acceptable carrier.
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Thr Phe Ay Ay @y Thr Lys Val Gu Ile Lys 100105 <210> 23 <211> 107
<212> PRT <213> Hono sapiens <400> 23 Gu Ile Val Leu Thr Gn Ser Pro
Ala Thr Leu Ser Leu Ser Pro GQy Page 6

0773750739 1510 15 Gu Arg Ala Thr Leu Ser Cys Arg Ala ser G n Ser
Val Ser Ser Tyr 202530 Leu Ala Trp Tyr An dn Lys Pro Ay A n Ala
Pro Arg Leu Leu Il e 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gy lle

Pro Al g. Ar g Adhntibedy-fdrihebRoR68le SEiijukdty, cSRPristhy thERntINGE, HN@tigeH-bih8ing
Thr Ile Ser Ser Leu Gu Pro . . .
portion thereof, of claim 1, and a partner molecule, wherein the partner molecule is a therapeutic

agent and the partner molecule is conjugated to the antibody by a chemical linker.

8. The antibody-partner molecule conjugate of claim 7, wherein the antibody, or antigen
binding portion thereof, comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 2;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 5;

(c) a heavy chain variable region CDR3 comprising SEQ ID NO: §;

(d) a light chain variable region CDR1 comprising SEQ ID NO: 11;

(e) a light chain variable region CDR2 comprising SEQ ID NO: 14; and

® a light chain variable region CDR3 comprising SEQ ID NO: 17

9. The antibody-partner molecule conjugate of claim 7, wherein the antibody, or antigen
binding portion thereof, comprises:

(a’)  aheavy chain variable region CDR1 comprising SEQ ID NO: 3;

(b’)  aheavy chain variable region 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.

10.  An antibody-partner molecule conjugate according to claim 7, for use in the treatment of

a cancer characterized by mesothelin-expressing cells.

11.  The use of claim 10, wherein the cancer is a mesothelioma, a pancreatic cancer, an

ovarian cancer, a stomach cancer, a lung cancer, or an endometrial cancer.

12.  The use of claim 11, wherein, in the antibody-partner molecule conjugate, the antibody,

or antigen-binding portion thereof, comprises:
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65707580 G u Asp Phe Ala Val Tyr Tyr Cys Gn A n Arg Ser Asn Trp Pro
Leu 859095 Thr IIghe Gy Ay Ay Thr Lys Val Gu Ile Lys 100105 <210>
24 <211> 108 <212> PRT <213> Hono sapiens <400> 24 GQu Ile Val Leu
Thr Gn Ser Pro Gy Thr Leu Ser Leu Ser Pro Ay 151015 Qu Arg Ala
Thr Leu Ser Cys Arg Ala Ser A n Ser Val Ser Ser ser 202530 Tyr Leu
Ala Trp Tyr Gn G@n Lys Pro Ay @n Ala Pro Arg Leu Leu 354045 Ile

Tyr Ay Ala @pr Sefieady hatf faribBlc (Ei%n COR IR AR QoSer 505560
ny Se?/ Gy %Zr €] yf:a r AspnPheer%lrnLeu Thr pﬁ?eggg?) ﬁ?g LELU Gu
65707580 (b)  aheavy chain variable region CDR2 comprising SEQ ID NO: 5;

(©) a heavy chain variable region CDR3 comprising SEQ ID NO: 8;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 11;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 14; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 17

13. The use of claim 11, wherein, in the antibody-partner molecule conjugate, the antibody,
or antigen-binding portion thereof, comprises:

(@)  aheavy chain variable region CDR1 comprising SEQ ID NO: 3;

(b’)  aheavy 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.

14.  The use of claim 10, 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 ovarian carcinomas, pancreatic
adenocarcinomas, ductal pancreatic adenocarcinomas, uterine serous carcinomas, lung
adenocarcinomas, extrahepatic bile duct carcinomas, gastric adenocarcinomas, esophageal

adenocarcinomas, colorectal adenocarcinomas and breast adenocarcinomas.
15.  Anantibody according to claim 2, which is a human antibody.
16.  Anantibody according to claim 3, which is a human antibody.

17. Anisolated nucleic acid molecule encoding the antibody, or antigen binding portion

thereof, of claim 1.
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Pro Gu Asp Phe Ala Val Tyr Tyr Cys A n dn Tyr Ay Ser Ser Gn
859095 Tyr Thr Phe Ay An Gy Thr Lys Leu Qu Ile Lys 100105 <210>
25 <211> 366 <212> DNA <213> Honp sapi ens <400> 25 caggtgtacc

t ggt ggagtc tcctgtgcag cgtctggaat ccaggcaagg ggctggagtg gcagactccg

t gaagggcc ctgctaatga acagcctga gattattatg attcgggga tcctca

t gggggaggc caccttcagt ggtggcagtt 07737507 gtggtccagc atctatggca

at at got1t g ke ARRAAG T 668 ¢! Whidh bind§ i Gnes3thelit GAH AN &5 L HERELOGOL
at ggaagtca attccaagaa attactgtgc agggaaccct cctgagactc ccgccaggct

t gaat acesaené apRisgs at gagagat ggc ggt caccgtc
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 2;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 3;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 8;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 11;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 14; and
(f) a light chain variable region CDR3 comprising SEQ ID NQO: 17.

19.  The antibody of claim 18, which comprises
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO: 20; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
23.
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<210> 26 <211> 366 <212> DNA <213> Honp sapiens <400> 26 caggtgcacc
t ggt ggagt C tgggggaggc tcctgtgtag cgtctggaa t caccttcagg ccaggcaagg
ggct ggagt g ggtggcagtt gcagactccg tgaagggccg attcaccatc ctgcaaatga
acagcct gag agccgaggac gattactatg attcggggag tcctcttgac tcctca
gtggtccagc atctatggca ttatggtatg t %éa acggctatat tactggggcc

a

ctgggaggtc tgcactgggt atggagghkd i attact gt gc agggaaccct
cctgagactc ccgccaggct tgaatactat cacgctatat gagagat ggc ggtcaccgtc
<210> <2¥0x<28adarggInep12> DNA <213> Honp sapi ens gtggactctg

ct gcaaat ga @@gﬁf&?ga%gﬂaL_@'@@gccaag

Toy, Kristopher

Yang, Lan

Rao-Naik, Chetana

Chen, Bingliang
<120> HUMAN ANTIBODIES THAT BIND MESOTHELIN, AND USES THEREOF
<130> 0192PC

<140> wo 00/000000
<141> 2008-10-01

<150> Us 60/976626
<151> 2007-10-01

<150> Us 60/991,692
<151> 2007-11-30

<150> us 61/077,397
<151> 2008-07-01

<160> 43
<170> PatentIn version 3.5

<210> 1

<211> 5

<212> PRT

<213> Homo sapiens

<400> 1
Ile Tyr Gly Met His
1 5

<210> 2

<211> 5§

<212> PRT

<213> Homo sapiens

<400> 2
Ile Tyr Gly Met His
1 5

<210> 3

<211> 5

<212> PRT

<213> Homo sapiens

<400> 3
Arg Tyr Trp Met Ser
1 5

<210> 4

<211> 17

<212> PRT

<213> Homo sapiens
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t gaagggccg
ggt ggccagc
agat act gga

ctggggggtc
cct gagactc

<210> 380,<211> 321 <212> DNA <213>

t gacaca?t Cc
Xa

Gly

<210>
<211>
<212>
<213>

<400>

acagcctgag atgattcggc ggaccacggt tgggggaggc cacctttagt

attcaccatc agccgaggac gagttattac caccgtctcc ttggtccagc

at aaagcaag tccagagaca acggctgttt ccttactact tca

t gagct gggt ct ggaagt ga acgccaagaa attactgtgc actactacag

ccgccaggct gaaaacct at Céﬁﬁﬁ%gﬁét gagggagggg tat ggacgtc
pi ens <400> 28 gaaatt gt gt

ctctcctgca gggccagt ca ggccaggcetc ccaggctcct tccagccacc

ITe Trp Tyr ?sp Gly Ser His Glu Tyr Tyr Ala Asp Ser val Lys

10 15

5

17

PRT

Homo sapiens

5

Xa1 Leu Trp Tyr gsp Gly Ser His Glu Tyr Tyr Ala Asp Ser val Lys
10 15

Gly

<210>
<211>
<212>
<213>

<400>

6

17

PRT

Homo sapiens

6

Ser Ile Lys GIn Ala Gly Ser Glu Lys Thr Tyr val Asp Ser val Lys
1 -5 i0 15

Gly

<210>
<211>
<212>
<213>

<400>

13
PRT .
Homo sapiens

7

Qsp Gly Asp Tyr gyr Asp Ser Gly Ser ;60 l.eu Asp Tyr

<210>
<211>
<212>
<213>

<400>

PRT .
Homo sapiens

8

isp Gly Asp Tyr Eyr Asp Ser Gly Ser Pro Leu Asp Tyr

<210>
<211>
<212>
<213>

<400>

10

22
PRT .
Homo sapiens
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gagtgttagc catctatgat «ctgtctttgt ctccagggga agctacttag cctggtacca
gcat ccaaca gggccactgg Page 8 aagagccacc acagaaacct catcccagcc
0773750739 aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag
cctagagcct 240 gaagattttg cagtttatta ctgtcagcag cgtagcaact ggccgctcac
tttcggcgga300 gggaccaagg tggagatcaa_a32l <210> 29 <211> 321 <212> DNA
<213> Hono sapi ens <400> 29 gaaattﬁ%ﬁVSQG@cacagtc t ccagccacc
ct gt ctdugd1yCATC 3@ YA BRJAPCSAC AHL) set Citye CHGCRA-PDIPE GFtER gagt gt t age
agctacktag cctggtadca acagaaacct 12@0ggccaggct c ccadgct cct cat ct at gat
gcat ccaaca gggccactgg catcccagccl80

Tyr Tyr Ser ggt Asp val

<210> 10

<211> 11

<212> PRT

<213> Homo sapiens

<400> 10

Arg Ala Ser Gln Ser val Ser Ser Tyr Leu Ala
1 5 10

<210> 11

<211> 11

<212> PRT

<213> Homo sapiens

<400> 11

?rg Ala ser G1n ser val Ser Ser Tyr Leu Ala
5 10

<210> 12

<211> 12

<212> PRT

<213> Homo sapiens

<400> 12

irg Ala ser Gln ser val Ser Ser Ser Tyr Leu Ala
5 10

<210> 13

<211> 7

<212> PRT

<213> Homo sapiens

<400> 13
?sp Ala Ser Asn ?rg Ala Thr

<210> 14

<211> 7

<212> PRT

<213> Homo sapiens

<400> 14

Asp Ala Ser Asn ?rg Ala Thr
1

<210> 15
<211> 7
<212> PRT
<213> Homo sapiens
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aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagcct 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggccgctcac tttcggcgga300
gggaccaagg tggagatcaa a321 <210> 30 <211> 318 <212> DNA <213> Honp
sapi ens <400> 30 gtgttgacgc agtctccagg tgcagggcca gtcagagt gt
caggctccca ggctcctcat ttcagtggca gt ?2?} ctgg gattttgcag tgtattactg
accaagct gg agatcaaa caccctgtct tt& ce t agcagcagc tacttagcct

ct at gg¢q@oa tigcagcaggg gacagacttc actctcacca tcagcagtat ggtagctcac
gggaaagagc. caccctctcc ggtaccagca gaaacctggc ccactggcat cccagacagg

t cagc é(c’t”aga%l"géef@efa $t H¥acttt tggccagggg <210> 31 <211> 98 <212>
PRT <213> Hono sapiens <400> 31 Gn Val Gn Leu val Gu Ser dy Ay
Ay val 1510 Val Gn Pro Ay Arg 15 Ser Leu Arg Leu ser cys Ala Ala
ser Gjﬁ%@e%ﬁ’hr Phe ser ser Tyr

<212> PRT
<213> Homo sapiens

<400> 16

Gln GIn Arg Ser Asn Trp Pro Leu Thr
1 5

<210> 17

<211> 9

<212> PRT

<213> Homo sapiens

<400> 17

Gln GIn Arg Ser Asn Trp Pro Leu Thr
1 5

<210> 18

<211> 9

<212> PRT

<213> Homo sapiens

<400> 18
GIn GIn Tyr Gly Ser Ser Gln Tyr Thr
1 5

<210> 19

<211> 122

<212> PRT

<213> Homo sapiens

<400> 19
GIn val Tyr Leu val Glu ser Gly Gly Gy val val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ile Thr Phe Ser Ile Tyr
20 25 30

Gly Met ggs Trp val Arg Gln Aga Pro Gly Lys Gly Lgu Glu Trp val
4 4

Ala val I7e Trp Tyr Asp ggy Ser His Glu Tyr gyr Ala Asp Ser val
50 0

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Leu Met Asn Ser Leu Arg Ala Glu Asp Thr aAla val Tyr Tyr Cys
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202530 Ay met His Trp val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
val 354045 Ala val Ile Trp Tyr Asp Ay Ser Asn Lys Tyr Tyr Al a Asp
ser Val 505560 0773750739 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn
Ser Lys Asn Thr Leu Tyr 65707580 Leu G n Met Asn Ser Leu Arg Ala G u
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg <210> 32 <211> 98 <212>
PRT <213> Hono sapigns <400> 32 d §XAM°°G*H Leu Val Gu Ser Ay Gy
Qy Leu Val Gn Pro Gy Gy 151015 Ser Leu Arg Leu Ser Cys Ala Ala
Ser @y Phe Thr Phe Ser Ser Tyr 202530 Trp nmet Ser Trp Val Arg G n
Al a Pr%“d*gﬁ £53 Se¥ v Pely 'aY 7 3§8IC1353Ry48r0 Leu ASp Tyr Trp

Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 20

<211> 122

<212> PRT

<213> Homo sapiens

<400> 20
Gln val His Leu val Glu Ser Gly Gly Giy val val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys val Ala ger Gly Ile Thr Phe Arg Ile Tyr
20 5 30

Gly Met gis Trp val Arg Gin QAa Pro Gly Lys Gly Leu Glu Trp val
5 45

Ala gg] Leu Trp Tyr Asp g]y Ser His Glu Tyr Tyr Ala Asp Ser val
5 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn ger Leu Arg Ala Glu Sap Thr Ala 1le Tyr Tyr Cys
5 95

Ala Arg Asp Gly Asp Tyr Tyr Asp Ser Gly Ser Pro Leu Asp Tyr Trp
100 105 110

Gly GIn Gly Thr Leu val Thr val Ser ser
115 120

<210> 21

<211> 131

<212> PRT .
<213> Homo sapiens
<400> 21

Glu val His ieu val Glu ser Gly GTy Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg 58u Ser Cys Ala Ala ger Gly Phe Thr phe Ser Arg Tyr
5 30

Trp Met ger Trp vai Arg Gln ﬁga Gln Gly Lys Gly Leu Glu Trp val
5 45
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Asn Ile Lys Gn Asp Ay Ser Qu Lys Tyr Tyr Val Asp Ser Val
?02560 Lys Glz Arg PhepThr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu
Tyr 65707580 Leu G n net Asn Ser Leu Arg Ala G u Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg <210> 33 <211> 95 <212> PRT <213> Honob sapi ens
<400> 33 Au Ile Val Leu Thr G n Ser 7P7r50 Aslaa Thr Leu Ser Leu Ser Pro
Gy 151015 Gu Arg Ala Thr Leu Ser ¥J3/&78° Ala Ser G n Ser Val Ser
Ser Tyal202630elats dlraaTd p1YWer @10 GsNThY SyPVA1 AsY %rnvﬁl a Pro Arg
Leu Leu | P8 354045 Tyr Asp5Aia Ser Asn ArgoAla Thr Gy lle Pro Ala
Arg Pile Ser Ay Page 10 0773750739 505560

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Ser
65 70 75 80

Leu Gln Met Asn ger Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg Glu Gly Ala Tyr Tyr Tyr Asp ser Ala Ser Tyr Tyr Pro Tyr
100 105 110

Tyr Tyr Tyr Tyr Ser Met Asp val Trp Gly Gln Gly Thr Thr val Thr
115 120 125

val ser ser
130

<210> 22

<211> 107

<212> PRT

<213> Homo sapiens

<400> 22

Glu ITe val Leu Thr GIn Sser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala ;gr Leu Ser Cys Arg Aga Ser Gln Ser val ger Ser Tyr
2 0

Leu Ala Trp Tyr GIn Gln Lys zgo Gly GIn Ala Pro Arg Leu Leu Tle
35 45

Tyr Asp Ala Ser Asn Arg ?ga Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

GTu Asp Phe ATa §§T Tyr Tyr Cys Gln Sgn Arg Ser Asn Trp Pro Leu
95

Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 23

<211> 107

<212> PRT

<213> Homo sapiens

<400> 23

Glu Ile val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
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Ser Ay Ser @y Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GQu Pro
657075)8/»0 A u Asp Phe Ala Val Tyr Tyr Cys Gn Gn Arg Ser Asn Trp Pro
859095 <210> 34 <211> 95 <212> PRT <213> Honp sapi ens <400> 34 du
Il'e Val Leu Thr Gn Ser Pro Gy Thr Leu Ser Leu Selr gro gy é51015
Gu Arg Ala Thr Leu Ser Cys Arg A er G n Ser Val Ser Ser Ser
2025301 Tyr Leu Ala grp Tyr Gn G n%7 gk dy Gn ﬁla Pro Arg Leu
Leu 354045 Ile Tyr Ay Ala Ser Ser Arg Ala Thr Ay e Pro Asp Arg

Ser. Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile Ser
,IZ?S Eg%1u5()39€?5223733é8l§”ﬁ?{ é'SUAA% ;éﬁé—'rAﬁ‘;@ VEySemysercpy Gin Gin Tyr
Ay Ser Ser 859095 <210> 35 <211> 11 <212> PRT 3913> Hono sapi ens

<400>’E§% Ala Trp Tyr GIn Gln Lys Pro Gly G1ln Ala Pro Agg Leu Leu Ile
35 40 4

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala g?1 Tyr Tyr Cys Gln ggn Arg Ser Asn Trp Pro Leu
95

Thr phe Gly Gly GTy Thr Lys val Glu Ile Lys
100 105

<210> 24

<211> 108

<212> PRT .

<213> Homo sapiens

<400> 24

Glu Ile val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ser
20 25 30

Tyr Leu g;a Trp Tyr GIn Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe A;a val Tyr Tyr Cys SAn GIn Tyr Gly Ser ger Gln
8 5

Tyr Thr Phe Gly GIn Gly Thr Lys Leu GTu ITe Lys
100 105

<210> 25

<211> 366

<212> DNA

<213> Homo sapiens

<400> 25
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210> 36 <211> 11
Asp Ay Asp Tyr Tyr Asp Ser Ay Ser Pro Leu 1510 <

<222> %RT 221§> Honp sapi ens <400> 36 Asp Gy Asp Tyr Tyr Asp Ser Qvy
Pro Leu 1510 <210> 37 <211> 12 <212> PRT <213> Honp sapi ens

Ser
0773750739 <400> 37 Leu Thr Phe Gy Ay @y Thr Lys Val Q@ uBl8| (eg Lya
1510 <210> 38 <211> 13 <212> PRT <213> Hono sapi ens <400> u y
T re O7TyesPE® 1510 <210> 39 <211> 12
Ala Tyga btaéﬁrtégiagéa%e f%gﬁgé%%gc d‘ggt cagc ccgggaggtc cctgagactc 60
<212> P <213> Mo sap
tcctgtgeag cgtctggaat caccttcagt atctatggca tgcactgggt ccgccagget 120
Ccaggcaagg ggctggagty ggtggcagtt atatggtatg dtggaagtca tgaatactat 180
gcagactccg tgaagggcecg attcaccatc tccagagaca attccaagaa cacgctgtat 240
ctgctaatga acagcctgag agccgaggac acggctgtgt attactgtgc gagagatgge 300
gattattatg attcggggag tcctcttgac tactggggcc agggaaccct ggtcaccgte 360
tccteca 366
<210> 26
<211> 366
<212> DNA
<213> Homo sapiens
<400> 26
caggtgcacc tggtggagtc tgggggaggc gtggtccage ctgggaggtc cctgagactc 60
tcctgtgtag cgtctggaat caccttcagg atctatggca tgcactgggt ccgccagget 120
ccaggcaagg ggctggagtyg ggtggcagtt ttatggtatg atggaagtca tgaatactat 180
gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgctatat 240
ctgcaaatga acagcctgag agccgaggac acggctatat attactgtge gagagatgge 300
gattactatg attcggggag tcctcttgac tactggggcc agggaaccct ggtcacegtc 360
tcctca 366
<210> 27
<211> 393
<212> DNA
<213> Homo sapiens
<400> 27
gaggttcacc tggtggagtc tgggggagge ttggtccage ctyggggagte cctgagactc 60
tcctgtgcag cctectggatt cacctttagt agatactgga tgagctgggt ccgccagget 120
caagggaaag ggctggagty ggtggccagc ataaagcaag ctggaagtga gaaaacctat 180
gtggactctyg tgaagggccg attcaccatce tccagagaca acgccaagaa ctcactgtct 240
ctgcaaatga acagcctgag agccgaggac acggetgrtt attactgtgc gagggagggg 300
gcatattact atgattcggc gagttattac ccttactact actactacag tatggacgtc 360
tggggccaag ggaccacggt caccgtctce tca 393
<210> 28
<211> 321
<212> DNA .
<213> Homo sapiens
<400> 28
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccace 60
Ctctecctgca gggccagtca gagtgttage agctacttag cctggtacca acagaaacct 120
ggccaggcetc ccaggctcct catctatgat gecatccaaca gggccactgg catcccagcce 180
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i i 210>
<400> 39 Tyr Thr Phe Ay Gn Ay Thr Lys Leu GIt Ile Lys 1510 <
40 <211> 4y<212> PRT <213> Artificial Sequence <220> <223> Pepti de
conj ugat e sequence <400> 40 Ala Leu Ala Leu 1 <210> 41 <211> 4 <212>
PRT <213> Artificial Sequence <220> <223> Peptide conjugate sequence

<222> (1)..(1

<220> <221> M SC FEATURE <22 (1) 07(73)50739
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggccgetcac tttcggogga 300
gggaccaagg tggagatcaa a 321
<210> 29
<211> 321
<212> DNA
<213> Homo sapiens
<400> 29
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacce 60
Cctctcctgca gggccagtca gagtgttage agctacttag cctggtacca acagaaacct 120
ggccaggctc ccaggetcct catctatgat gcatccaaca gggccactgg catcccagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggccgctcac tttcggcgga 300
gggaccaagg tggagatcaa a 321
<210> 30
<211> 318
<212> DNA
<213> Homo sapiens
<400> 30
gtgttgacgc agtctccagg caccetgtct ttgtctccag gggaaagagc caccctctec 60
tgcagggcca gtcagagtgt tagcagcagce tacttagcect ggtaccageca gaaacctggc 120
caggctccea ggcetcctcat ctatggtgea tccagcaggg ccactggcat cccagacagg 180
ttcagtggca gtgggtctgg gacagacttc actctcacca tcagcagact ggagcctgaa 240
gattttgcag tgtattactg tcagcagtat ggtagctcac agtacacttt tggccagggg 300
accaagctgg agatcaaa 318
<210> 31
<211> 98
<212> PRT
<213> Homo sapiens
<400> 31

GIn val GIn Leu val Glu Ser Gly Gly Gly val val G1n Pro Gly Arg
1 5 10 15

ser Leu Arg Egu Ser Cys Ala Ala ger Gly Phe Thr phe Ser ser Tyr
5 30

Gly Met ggs Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
40 45

Ala gg? Ile Trp Tyr Asp Ggy Ser Asn Lys Tyr T%r Ala Asp ser val
5 6
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<223> X = Beta-al ani ne <400> 41 Xaa Leu Ala Leu 1 <210> 42 <211> 4

i fici 220> <223> Peptide
<212> PRT <213> Artificial Sequence 0773750739 <
conj ugat e sequence <400> 42 Gy Phe Leu Ay 1 <210> 43 <211> 4 <212>
PRT <213> Artificial Sequence <220> <223> Peptide conjugate sequence

0773750739
Lys Gly Arg Phe Thr Ile ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leuy Arg Ala Glu asp Thr Ala val Tyr Tyr Cys
85 a0 95
Ala Arg

<210> 32

<211l> 98

<212> PRT

<213> Homo sapiens

<400> 32
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Egu Ser Cys Ala Ala ger Gly Phe Thr Phe ger Ser Tyr
5 0

Trp Met ger Trp val Arg Gln ﬁga Pro Gly Lys Gly Lgu Glu Trp val
5 4

Ala Asn Ile Lys Gln ASp g]y Ser Glu Lys Tyr gyr val Asp Ser val
50 5 0

Lys Gly Arg phe Thr Ige ser Arg Asp Asn Aga Lys Asn Ser Leu Tyr
65 7 7

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys

85 90 95
Ala Arg
<210> 33
<211> 95
<212> PRT
<213> Homo sapiens
<400> 33
Glu Ile val Leu Thr Gln ser pPro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala ser GIn Ser val Ser ser Tyr
20 25 30

Leu Ala ;rp Tyr GIn Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
5 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
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<400> 43 Leu Leu Gy Leu 1

50

ser Gly ser
65

Glu Asp Phe

<210>
<211>
<212>
<213>

<400>

34
95
PRT
Homo

34

Glu Ile val
1

Glu Arg Ala

Tyr Leu Ala

35

Ile Tyr Gly
50

Gly Ser Gly
65

Pro Glu Asp

<210>
<211>
<212>
<213>

<400>

35
11
PRT
Homo

35

?sp Gly Asp

<210>
<211>
<212>
<213>

<400>

36
11
PRT
Homo

36

?sp Gly Asp

<210>
<211>
<212>
<213>

37
12
PRT
Homo

Gly Thr

Ala val
85

sapiens
Leu Thr

5
Thr Leu
20
Trp Tyr
Ala Ser

Ser Gly

Phe Ala
85

sapiens

Tyr Tyr
5

sapiens

Tyr Tyr
5

sapiens

Asp
70

TYr

Gln

Ser

Gln

Ser

Thr

70

val

Asp

Asp

55

Phe

Tyr

Ser

Cys

Gln

Arg

55

Asp

Tyr

Ser

Ser

Thr

Cys

Pro

Arg

Lys

40

Ala

Phe

Tyr

Gly

Gly

Leu

Gln

Gly

Ala

25

Pro

Thr

Thr

Cys

Ser

Ser

0773750739

Thr

Gln
ap

Thr

10

ser

Gly

Gly

Leu

Gln
a0

Pro
10

Pro
10

60

Ile Ser Ser
75

Arg Ser Asn

Leu Ser Leu

Gln Ser val

Gln Ala Pro
45

Ile Pro Asp
60

Thr Ile Ser
75

GIn Tyr Gly

Leu

Leu

Page 11

Leu

Trp

Ser

Ser

30

Arg

Arg

Arg

Ser

Glu Pro
80

Pro
95

Pro Gly
15

Ser Ser

Leu Leu

Phe Ser

Leu Glu

80

Ser
95




0773750739
<400> 37
Eeu Thr rhe Gly g]y Gly Thr Lys val Géu Ile Lys
1

<210> 38

<211> 13

<212> PRT

<213> Homo sapiens

<400> 38
Glu Gly Ala Tyr Tyr Tyr Asp Ser Ala ser Tyr Tyr Pro
1 5 10

<210> 39

<211> 12

<212> PRT

<213> Homo sapiens

<400> 39
Tyr Thr phe Gly Gln Gly Thr Lys Leu GSU Ile Lys
1 5 1

<210> 40

<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide conjugate sequence

<400> 40

Ala Leu ATa Leu
1

<210> 41

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide conjugate sequence

<220>

<221> MISC_FEATURE
<222> (1)..(D .
<223> X = Beta-alanine

<400> 41

Xaa Leu Ala Leu
1

<210> 42

<211> 4

<212> PRT

<213> Artificial Sequence
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<220>
<223>

<400>

0773750739
Peptide conjugate sequence

42

Gly pPhe Leu Gly
1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

43

4

PRT

Artificial Sequence

Peptide conjugate sequence

43

Leu Leu Gly Leu
1
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