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Application No. 61/413,172, filed Novenber 12, 2010, each of which is

her eby i ncorporated by reference herein in its entiret FI ELD OF THE

RVENF O T BOREITHETOIR AT B VAN AN NS DN G BE SN | 9581 e
and i nmmunoconj ugates that bind to yBRH@OkFate receptor 1, as well as to
met hods of using the antibodi es and inmmunoconjugates for the treatment of
di seases, such as cancer. BACKGROUND OF THE | NVENTI O\IAOOO Cancer is one
of the |eading c&lROSSOREIERENGEIHO RELA BEEUARLIG AULONSver one
mllion people diagnosed with cancer and 500, 000 deaths per year in the

Unite tes a erall i,S estina t I 1 e

Wil g)@&) op soh;glsf @pﬁ/%tfoncﬁlﬁggsr t}éeup{l?lrglt eenl%rﬁ E I%?f%go r;l'go%%lﬁﬁal Agé\w%%gr?gpc{ han

200 difherent, di¥peshbrcanceno, IUCSJfPr@\fm\MiaICAQpﬂch@ﬁ@i Nol 6hg46,695,ofled iy, 2Gand

prost at e- account for over half of new cases emal et alr‘? %é)g ncer
oGitrhad Vi

| O 2\0105BH@UZ%)PrOVlﬁl@OMPHi@?%QfeNRe@éﬂﬁ?0}721 ﬁé@dﬂimﬁbeéﬂ%oz%
S)e(greg és)rrgla}elglﬁgtg)lora%d FoI rgm%l 19%16 %gﬁ_tﬁé& is an N-glycosylated protein

rane o Rl has a high affinity for folic
acid and for several reduced folic acid derivatives. FOLRL nedi at es

delivery of the physiol ogi f.al - I hydrof ol ate, to the
interior of cells. [0005] Fmﬁség\mgﬁwﬁfé)hﬁvast majority of ovarian
cancers, as well as in many uterine, endonetrial, pancreatic, renal, |ung,

and by@asf canceps ﬁeWHf'tElsHMH@%@Q@&%IM@Q&SE@aﬁ]bd@lﬁbsm@ﬂmﬁhlutnb&m}l@tasshat
restrlcted to the apical nenbrane of epithelial cells int e Ki d‘{)]%cg d
es an

proxi bk tabuinesn, falaledrespigndunticytds a5t 1¢ Hacihary, ofbluaddere 88

O O a0 T BB B8 Bl Sy T 22 33%8- 3401
Gynecol Oncol 108: 619-626 (2008)). This expression pattern 01,‘ FO_Rl. makes

it a desirable target fﬁ,&&?@%ﬂﬁﬁ%ﬁ%ﬁ%‘ﬁ%éﬁ%ﬁm

[0003] Cancer is one of the leading causes of death in the developed world, with over one
million people diagnosed with cancer and 500,000 deaths per year in the United States alone.
Overall it is estimated that more than 1 in 3 people will develop some form of cancer during their
lifetime. There are more than 200 different types of cancer, four of which—breast, lung, colorectal,
and prostate—account for over half of all new cases (Jemal et al., 2003, Cancer J. Clin. 53:5-26).
[0004] Folate Receptor 1 (FOLR1), also known as Folate Receptor-alpha, or Folate Binding
Protein, is an N-glycosylated protein expressed on plasma membrane of cells. FOLRI has a high
affinity for folic acid and for several reduced folic acid derivatives. FOLRI mediates delivery of
the physiological folate, 5S-methyltetrahydrofolate, to the interior of cells.

[0005] FOLRI is overexpressed in vast majority of ovarian cancers, as well as in many
uterine, endometrial, pancreatic, renal, lung, and breast cancers, while the expression of FOLR1 on
normal tissues is restricted to the apical membrane of epithelial cells in the kidney proximal
tubules, alveolar pneumocytes of the lung, bladder, testes, choroid plexus, and thyroid (Weitman
SD, et al., Cancer Res 52: 3396-3401 (1992); Antony AC, Annu Rev Nutr 16 501-521 (1996);
Kalli KR, et al. Gynecol Oncol 108: 619-626 (2008)). This expression pattern of FOLRI makes it
a desirable target for FOLR1-directed cancer therapy.



WO 2011/ 106528PCT/ US2011/ 026079 [ 0006] Because ovari an cancer is typically
asynptomatic until advanced stage, it is often diagnosed at a | ate stage
and has pwonoprogesi s when treated with currently avai lpalplus2q@noecadur es,
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preclinical models (Karagiannis SN et al., J Immunol 179: 2832-2843 (2007); Gould HJ et al., Eur
J Immunol 29: 3527-3537 (1999)).

[0009] Mov18 was studied in the form of conjugates with various radionuclides in
preclinical studies and then, in early 1990s, in clinical trials (Zacchetti A et al.,, Nucl Med Biol 36:
759-770 (2009)), which ended without any drug being approved for clinical use.

[0010] MORADBO03, a humanized form of the murine monoclonal anti-FOLR1 antibody
LK26 was evaluated pre-clinically as a non-modified antibody (Ebel W et al., Cancer Immun 7:6
(2007)) and as a conjugate with the '''In radionuclide (Smith-Jones PM et al., Nucl Med Biol 35:
343-351 (2008)), and is currently undergoing clinical trials as a non-modified antibody (D. K.
Armstrong et al. J. Clin. Oncol. 26: 2008, May 20 suppl; abstract 5500).



SUMVARY COF THE | NVENTI ON [ 0011] The present invention provides novel

anti bodies that bind to human fol ate receptor 1, immunoconj ugates

conpri si nyotzhaswe®At i bodi es, and nmet hods of their use. Pae/ysc@smnd079

i nvention further provides novel polypeptides, such as antibodies that bind
human fol ate receptor 1, fragments of such antibodies, and other

pol ypeptides related to ?WM i3 ?C@FQFHEDH{IWEFNWQN des conpri sing nucleic
S

aci d sequences encodi ng the pol ypeptides are o provided, as are vectors
conprising the pol ynucl eotides. Cells conprising the polypeptides and/ or
pol yneoli gjot i desThé ptehentiinweanibh provades favet msibogreshal ddnd @oﬁ‘p‘o&i fqlfﬁﬁfeo(eetog
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SEQ I D NO 7 t th f {
O e ity et s e S PRy 2o RN ER T T
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acid Su ons c ain onprising QUSREYPYT (SEQ ID
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comprises: (a) a heavy chain CDR1 comprising GYFMN (SEQ ID NO:1), or a variant thereof
comprising 1, 2, 3, or 4 conservative amino acid substitutions; a heavy chain CDR2 comprising
RIHPYDGDTFYNQKFQG (SEQ ID NO:2), or a variant thereof comprising 1, 2, 3, or 4 amino
conservative acid substitutions; and a heavy chain CDR3 comprising YDGSRAMDY (SEQ ID



[0016] I n a certain enbodi nent, the invention provides a hunmani zed anti body

or antigen binding fragnent thereof that conpetes for binding to FOLRL with
an ant i boag 20omps328i Nng (a) a heavy chain CDRL conpri si n@QCEYRMN1(0S8D | D

NO 1); a heavy chain CDR2 conprising R HPYDGDTFYNQXaai FXaa2Xaa3 (SEQ I D

NG 56); and a heavy chain CDR3 conprising YDGSRAMDY (SEQ ID NO 3); and (b)
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t her eqfentitwto SEQC[U N@a4 layd bnugmscmlmvmahlerctﬂml@ atrleese pb@rt 9970 iglpretica
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t her e@ntiagt o5 peiégen; Riading i Bigmsat &t A OPBPQ? odldprgica %08E§ W el%é 1t1§ i
anti body conprises: (a) a heavy chain CDRL conprising SSFGWH (SEQ I D

NO 72); a heavy chain CDR2 conprising YISSGSSTIS (SEQ ID NO 73); and/or a
heavy chain CDR3 conprising EAYGSSMEY (SEQ ID NO 74); and/or (b) a |ight
chain CDRL conprising RASQNI NNNLH (SEQ4I D NGO 69); a light chain CDR2
conprising YVSQSVS (SEQ ID NGO 70); and a light chain CDR3 conpri sing
QRSNSWPHYT (SEQ I D NO 71). I n anot her enbodl rrent the invention provides an
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[0020] I n certain enbodi nents, the pol ypeptides of the invention are
full-length anti bodies or antigen binding fragnents. In certain

enbodi mrenwe,20tihwesat i bodi es or antigen bi ndi ng fragnment ecans2@aiadnyo a Fab' ,
a F(ab')2, a Fd, a single chain Fv or scFv, a disulfide |linked Fv, a V NAR
domain, a IgNar, an intrabody, an IgGCH2, a m nibody, a F(ab')3, a

t et , ; o di. 192 a mnloocy, | |
etr 3&3@%{-13%@\9/(§(fé{n@919%e 1ﬁvéil1't1@9?}gé[/%%%la]sk(ﬂ%ﬁ)‘tﬂ@,%n‘ﬁo@ﬂ dri@dy¥en BMBmlcOfragneenb

mAb2, or a sckv-Fc. n"certain enbodi nents, an_ antibody or
pol ypeptladebofit D5k identgrd itorBHD ABsNOs: 3HUAanl e¢rétie cmbodprats, Theinyengokd

of about. 1.0 to about 10 nM | diment. the anti or nol id
b1 nasPTPBICES RaGHoFOlar e BB ot YA B LR e of <hBBEE e o B, YR | 1

a cerfppseghody ment, binding affinity is measured by flow cytonetry,
Bi acore, or radioi mmunoassay. [0022] The invention also provides a nethod of
maki N@0&$l ant i blody cefain eentiodireenti ba ivempien Sirpgdesut humaRged aBPqdyeRHEEER ng

sai d ant.i bady; an b)..i sal ating .t I fr i In a
cor t ARtz RanTe Phu g g bRy L T A e oS o i b R Bl s
pr ovi gesccain SBIRGen] hgauRarhatd aglsttheHEBUIIATace(ld) - (L) - (O, wherein:
(A) is an antibody or antigen binding fragnment. or pol eBti de of tg)e :

i nvent0DBM; (L) InsCertain rrerodinags. (1B 1P¥CHiionyRIGY ks @na@‘éﬁ’ﬂ Y et Bighn PApgine

| i nke L ' i i i iti i®orises:
T A e A A R T
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nbodi ment, the |inker is selected f | i.sting:

N SUCBIORRIFY T 4522 TRy NEUS Derot b P YA aire L aPPy SO RS AP O MDY

4- ( 2- pyich By G55 Qla/2r BT i ni (s 27);
( @i{a;q gjfy NG5 0L %ﬁ{é{ & 1OREOLANOBIE (3l OSARASDNTSIOFLAI SEQYID NO-27): &

4-(2- oate (SPDB) or N-succinimdyl 4-(2-pyridyldithio)-
2- sul figi whaimo@D& 2 (@t froirGPOB)LS LN-Ts (fdE? rﬁDd’N@&&S)nm{%ﬂghﬁpmj yomprising

g;g: 8 mgigﬁﬁgéébﬁiﬁgﬁ 2)- A %ftljelrfe(r)nso% f:niqennit,néhgthe‘%ﬁig%&&iiﬂgsdﬁ%mw or
Nsuc cifioh Brddifls EFa@8RAC aieYebY Rt PpebiapaBabRds ATMBIan &ate Nespai i wiadyih-th¢ N-
mal ei m §oprop| onam do) -t etraet hyl enegl ycol ] ester (NHS- PEH- n‘%l gbm dl?e? . In
a ceramibnderbogiisesnia) a heavyi eilesy CDR1 comprising TNYWMQ (SEQ ID NO:60); a heavy

N-sucgi ni pidyl - [ (N-mal ej g j ' ket isi
(s BT ke RS G ER R TR 1 B SRS TGS PR Shbrisine

embodR ey Ae(SEUTHD 0aDBR) gal/es (Wanipit skaia GIYR btaxpisiag BASFIENENLed(FHQm

t he grolli]p of a mayt ansi noi d, mayt anskr%m d a?%égl ﬁﬁg{ggdln zeﬁl}ge 1 %9
88; ig?ii ig]@émham@@wmwg /hi a{i}o@a itk B q}gj_ c?; RN crn
ot o e A R B g 2 e e et
the cyftdoaxict sageat bislivy fayheansihaebd that spenbedior bisdbedivmmt folathaesptostloxi c

AN BRI S L A
a heavy chain CDR2 comprising AIYPGNSDTT (SEQ ID NO:67); and/or a heavy chain CDR3
comprising RHDYGAMDY (SEQ ID NO:68); and/or (b) a light chain CDR1 comprising
RASENTYTNLA (SEQ ID NO:63); a light chain CDR2 comprising TASNLAD (SEQ ID NO:64);
and a light chain CDR3 comprising QHFWVSPYT (SEQ ID NO:65). In another embodiment, the
invention provides an antibody or antigen binding fragment thereof that specifically binds a human
folate receptor 1, wherein the antibody comprises: (a) a heavy chain CDRI1 comprising SSFGMH
(SEQ ID NO:72); a heavy chain CDR2 comprising YISSGSSTIS (SEQ ID NO:73); and/or a heavy
chain CDR3 comprising EAYGSSMEY (SEQ ID NO:74); and/or (b) a light chain CDRI1
comprising RASQNINNNLH (SEQ ID NO:69); a light chain CDR2 comprising YVSQSVS (SEQ
ID NO:70); and a light chain CDR3 comprising QQSNSWPHYT (SEQ ID NO:71). In another

embodiment, the invention provides an antibody or antigen binding fragment thereof that



[ 0026] I n one enbodi ment the invention provides an i mrunoconj ugate
conprising: (A a humani zed anti body conprising the heavy chain variable
dormai n of WEBQ /106398 4, and the |ight chain variabl e donmecm/ustoismegord NO. 10
or SEQID NGO 11; (L)

N- succi ni m dyl - RNmal ei m dopr opi onam do) -t etraet hyl enegl ycol | ester

( NHS- E&%cﬁﬁ% &ifHsA humandolafe) redbpdon) t, wherein the antibody comprises: (a) a heavy chain
deacetyl - N2-( 4- mer capt o- 4- et hyl - | - oxopent y1) - mayt ansi ne; wherein ﬁ*ﬁ | i nks
(A t 6DR3) corfie@ard TOY ToRE (SHbHP MEAL78); Heheayy ethrirofh DFZosanaietsingn Y INPISGY TN

chai nCyar ORGSR S Aol MR SR G bR RO SIS IS 8akY
of SCEinldé_&t a ;L%h?éhaﬁlff@)k@ NRipkibing(KASONSUGRN WANISEY) IDIN(R75); a light chain CDR2
pyridyl dit hi o) but anoat e

' h SPDB) ; and (C) : .

N(2' ) cofeprsny PARYRYS h%ié&lat A6keoAylieht ehadp ERRA1CMHRSEHSIAS Y RNk A2 H
(L) lhﬂ%ﬁ)@é} to (C). [0028]1In one enbodi nent the invention provides an

i mrunoconj'ugate conprising: (A a humani zed anti body conprising the heavy
chai n[ooaoj abl e dos@tain efb&HERHD, ME pblympdddshe the ghtenthaime fubiéregth entdodedisn

O Lo SO AD DO bl Bct T B, o e bincing fagmens
N(2) - Q%%ﬁ%%hf%?; £ F&%@Q CAPY Or GndleLih FHOX eRNt Vit NRVEARS FRE: VISR Iomhali;)

l'i nks 9]1n ‘one ‘enbodi nent _the invention provides an
i MmunedgNjygatietraantyy bsilgg:CHA)a milibedyiazBabahtad mohods mpiriabedy at Habdseaey

chain vari abl e donai n Q. n e |ight chain vari abl e domain
o SEOE R0 TbodE SV B RO T MRS RESGOL ot ot - (2.

pyr i dyjedit} hi 0) - &1 sukdigReVANAEIHE 45 UhidSPE) polgpéhtide)of the invention binds to a
N(2')-deacetyl -N(2")-(3-nercapto-1- oxopropyl)-maytansine, wherein (L)

| i nkshgmyn fadate Gycepfed030ith a kshef o dionerbotthld 1My datone smpeeiabdhgantibody

i Mmunoconj ugat.e, ¢ ri sing; ' j ri Qi t

chai noURNY BB BORaTn ot P Rest A AT bt SR L PR, SLG, 3R GORENY
of  SEQnb&AiMGhi BirlingSH@ItPidNekdshied () {ldW sytosietry niBidydre dor(r2dioimmunoassay.
pyridyldithio)pentanoape (SPP); and (O ) ) . .

N(2' ) 183k et yi - Nho' nvmionedeo prRyIdesok Spetbes £f -mMds sRsiHiRodydy b fnygnfion

i nks rﬁ?)rigil? (cgturir(l_:%\?. ge?llé%cp:l'gs§9%8faﬁr Iy 170468y Qso[lﬁghglﬂhz%tlbgd’}g PohPRaidl SO
provi des"a ﬂ%arnac i cal "conposition conprising an anti body, antigen

bi ndi agtfré esTE Mh,a Rehinpepiddilecntpthe icalinsroadmiywgatel.of the invention and a
pharnaceuticalIibacceptable carrjer. .In a cettaig%g

phar nt¥2dt i cal _ﬁﬁB@PF@bﬁB?HF?’ R GHBYP SR Hggghg%%%g%égf'%@éﬁ?L

gg??ﬁlgggx%u{a g%&?g% hﬁ) AnfbRY A AYicBeBiil AINRSH F PoBREFide SOMBIThENNONAM) is a
linker; and (C) is a cytotoxic agent, wherein said linker (L) links (A) to (C).
[0024] In one embodiment, the linker is selected from the group of a cleavable linker, a
non-cleavable linker, a hydrophilic linker, and a dicarboxylic acid based linker. In a further
embodiment, the linker is selected from the group consisting: N-succinimidyl 4-(2-
pyridyldithio)pentanoate (SPP) or N-succinimidyl 4-(2-pyridyldithio)-2-sulfopentanoate (sulfo-
SPP); N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB) or N-succinimidyl 4-(2-pyridyldithio)-
2-sulfobutanoate (sulfo-SPDB); N-succinimidyl 4-(maleimidomethyl) cyclohexanecarboxylate
(SMCC); N-sulfosuccinimidyl 4-(maleimidomethyl) cyclohexanecarboxylate (sulfoSMCC); N-
succinimidyl-4-(iodoacetyl)-aminobenzoate (SIAB); and N-succinimidyl-[(N-
maleimidopropionamido)-tetraethyleneglycol] ester (NHS-PEG4-maleimide). In a certain

embodiment, the linker is N-succinimidyl-[(N-maleimidopropionamido)-tetraethyleneglycol] ester

(NHS-PEG4-maleimide).



bi ndi ng fragment, pol ypeptide, or inmunoconjugate of the invention which is
| abel ed. In one enbodi nent, the label is selected fromthe group of a

radi ol abeWwo 2a11floszsophore, a chronophore, an i nagi ng ageot/usaadim6er al ion.
[ 0033] The invention also provides a kit conprising the antibody, antigen

bi ndi ng fragment, polypeptide, or immunoconjugate of the invention.

[0034@558] I nveng g e%'lt?o%rﬁ&ﬁvéh@%@ﬁ@dﬂh@gﬁ!{t&%omﬁwhE%rtagaxwa'géht YW a

subj e conprising adm ni stering a therapeuticall fective anount of the
ant i beygroamtoif gemalpiansinoig, frrraagamemmd mlng;emnzﬁbazepm@um@%j@@éﬂés ¢-1065

phannaceut i cal corrpo ition af t e t| on. t he..su

B bR CipHE e AT ORI ARS SRBEREEoRo Rt e it AN,
subj e&)fma%{vem SRR MRl Sl%@bhﬁgmadéﬂﬁ@&@@ew hC}&Jon ebf eld iagentamound fm‘ihean
i mmunoconj ugate having the formula (A) wherein: (A is an

ﬁnt i b@?bommeamhegamtbmndlgﬂg if p a@mﬁmp’rﬁ}er gb@%hﬁﬁﬁ“@ﬁéwefﬂfi B pyfotorischgen is |
t
N L

wher ejrthyl-) -dxoplstyl) Maytsine) and wher el n the i mrunoconj ugat e reduces mnean
tumor volunme at least two-fold in a KB xenggraft nodel. In a certain

enbod0986L, t helmethembedimshi SEdNUAWOR RSP EAT N HAMEPRICBBIES STORIge k) @
bi ndi %E%Rri2%%?%0&?%5&%&&1&12%& ﬁ%{;?/rdh%%;%e(r%lead&ﬁﬁﬂﬁf & 1D Gk, GBI ST

GYF rrsin
Rl HPYEXAT AN Ra oXaa? Xafa 3 H(BHD 1 1DONO. 56) SE@ndDa Iﬁ@d\ly (dhaNﬁSLl@DRBmdyl [(N

K ASOEVSIAGRSE IR BB D RES S P chal W LB By FASKE EA LSRG
I D N%a)c%m@ @ rherg@gtoqhﬁbmg%o%&wﬂﬁmmsmmw ) A@tN@P)

wher el n selected fr d R Xaa2 is selected fromQ
N, anf0R7] and X&a8nd smbedipchethefinoemtien MEovites &1 lrmnumr@nwgatlerpoanﬁrmrtghé/M A

enbod nment,, {he tlbod ses heav in in

Rl HP Ygg@p &I@%&eav gql Yar{}/agf:e (g %ﬁ%&@ (§ 4 g{u}] the light

i nventi o RER¥icdesmaideirhedQf ap INTMI DI &i REQ UMPrNOFIawWm (rL)CMmWCmSlmlgyl 4-(2-
adm nstering an anti body or antigen binding fra ment thereof encoded by the

pl asmpridyltithieposnoed (\&PDB)t lrad ATCANGN- d@@?@tvl b2- QM%C%“H%W% -ayEentyl)-

deposit nhos 107 773 or 10774.

2011/‘1’%@5@%)’@%( igélﬁlgf)éizg) 6‘;26] I n anot her enbodl nent, the method

provi fegspd mhnl ﬁ{ Bhd algﬁacﬂlmemruﬂqg?muggqirevldmf lmmngoca)nmgmmodzrqnhﬁmgt (dbdy
conprising the heavy chain variabl e donain SEQ | t t
chai nhwraﬁl’géﬁtﬂ @ntd?@drﬁlcﬁﬁmfmlSE@fF beaNG: Ci’@“bYa@I?% fqm 0?1&% il? N0, an (ne lggql

N- succi ni m [ [ ) t enggl wealdecRshRil 4-(2-
(s B et e B 3D G TP N e e L R 1
- 0X Opymm&ﬁmlﬂﬂyiuaihﬁumecaté @@ZBfZ)}SRDmaﬂeﬂC) w0 etiepentyl; N2-fié nrreeaptidd-owiiililses

adm nistering an i m*runocon V\Q{ orrprl ses (A) a humani zed anti body
conpr P%?H?Qtﬁh@aﬁé%%}?e’cwa?rﬁl 1 )d8&EI'n of SEQ ID NO 4, and the Iight

h bl Ads {stigm(dyh
Z ?Izn [)y“ ;al.l d|et H%E?g%(gg'{%eg M@r%@ncﬁros?g)@ b DN onfd-g)ite’\&)lﬂlﬁﬁ siigmi dy

N(2") hﬁimameé@hntmdy&onmrlsmgttbe heavryecthayi y@ab@(@@“@ﬁpﬁf SHY LBMNPife angilsy bghi

(L) 1S (8o () L0 ne et g I5mko e bR HomRS 560
pyridyldithio)-2-sulfopentanoate ~ (sulfo-SPP); and (C) N(2")-deacetyl-N(2")-(3-mercapto-1-
oxopropyl)-maytansine; wherein (L) links (A) to (C).
[0030] In one embodiment the invention provides an immunoconjugate comprising: (A) a
humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4, and the light
chain variable domain of SEQ ID NO:10 or SEQ ID NO:11; (L) N-succinimidyl 4-(2-
pyridyldithio)pentanoate ~ (SPP); and  (C) N(2')-deacetyl-N(2")-(3-mercapto-1-oxopropyl)-
maytansine; wherein (L) links (A) to (C).



whi ch conprises (A) a humani zed anti body conprising the heavy chain

vari able domain of SEQ ID NGO 4, and the light chain variable domain of SEQ
| D NO 10 wo 2866Q0628NC. 11; (L) N - succini m dyl PCT/US2011/026079

4- (2-pyridyl dithio)2-sul fobutanoate (sulfo-SPDB); and (C)

N(2')-deacetyl - N2- (4- nercapt o-4-net hyl- 1- oxopentyl) - mayt ansi ne; wherein
(L) I (At i VRN S S AR EATRRIpokiien B HPAGinG QR B&S),
admi n{O@l[g@ri ng a‘ri:h§ Qmﬁ%%@gﬁ%ggi e V\haih%la conpri ses ,8)1 anhuhnﬂgni zgd ant i %gldy
conprimigeg theliheadygabati npvlpemhlee domaumundcogf@ateD MO the  angntioe Right
chai n vari abl e domain SEQ ID_.NOG 10 or SEQ.ID 11;, (L uGci ni .

4- ( 2- PRAmasAugC IR 6§C-e?§9§[ﬂ’F &t éwaf%ta(%ﬁr‘gg@%g?h&?&aﬁ%ceu 14 Lo Thifiéh
N(21) B kadodd aABIGARE QodmtOXopr opyl) - mayt ansi ne; wherein (L) links
(A t%q@g@&%%b%%%lﬁ angt hecr errb%di ment, the method conprises adm nistering
an i njadARkconj ug@he imkehton ebamrpeidss f AagaoinTERaBYE FOaEISBERD dEHSAY sTHESE he
heavy chai n.variabl e domain of SEQ |D.NQ 4 d. A chai ripahl,
o, WOGREGES T N 0TRSO TR R R e ARk PRj e R I Bhe

4- (2- pybd el thi RdHgvtarIad BofmSEPEioudnd a(edliolabel, a fluorophore, a chromophore, an
N(2')-deacetyl-N(2')-(3-nercapto-loxopropyl)-nmaytansine; wherein (L) |inks
(A tinde0)g adeoad 4 methitther enbodi ment, the nmethod conprises admi ni stering
an i onj ugat e. whi ch ' i -2k cEPRSink G oWechn
ATCCW@F}Q%H | 7?55H‘lvﬁméon“dglgggl{okgi%i‘?ﬂig%gg’%gﬁgq%%@%gaA’-%‘O%75 anél%PT 10776.
In a garbajtide ot umebbnjugheontERivedfoant i body conprises (a) a heavy chain

CDR1 conprising SSYGVS (SEQ I D NO 30); hea chain CDR2 conpri sing,.

TI SSCHodHy ( SE%ThD 1N<§n§(ﬂz§l ;a?%?n aroy 1%%%@&9 ﬁp&ﬁﬁg‘%% B eL i%vrvr%déb@%%tr
= Ao ' . ¢ S b

(NQ 87%&%%?%)@9@%%6{&9%%%%% sliglngffGATéLET gﬁleog !Ih%_ NO gg%’; _ angd?g i %t

chai nfrERR3te polypésideg MAETRRE(SBQPhDTNCe@®R] compestiemih tentiyeninOstNE he

thod ¢ WD 2011/ 106528PCT/. US2011/ 026079 adsi ni i .
SO it 6 ER SRR dBe MO OBy & R gL TR LAy b i
conpr g%%% Qé‘aqﬁgsih %ﬁirﬁﬂ@xiirg\l%ﬂape@mn SIREIVENYWVR! 6 SEQriBuNQo6)ate Aatiagvy

coO

chain rising Al YPGNGDSR (SEQ I D NO 61); and a heavy chain CI?R€
conpr iksi fognRBENYAAY) ¢ SER WIBrho: 62) is amentibeily &1 lapggan RiRding feasrent divpiat halg

RASENI YS EQ I D NGO 57) ; | i ght. i.n. CDR i D
NG SejPecpale by areaAiRern o LR e A = Sl B Ay ot
cer t abRuBriadsiRNG Sa bilS tdiBinbROARD APy @S na i@t eviiengn &) linku@oconjgade
whi ch“conprises the antibody is the huFR1-49 antjbody wh z{{; coa@%l ses: I(ta)
a heawershathe ODRINGSORPYBHS RGUCENYIFATR WSEQVIO@W%E'Wt %{"Oh’é V' EHar i epR3
i Si Al YPGNSDTT - D : e, D PR3 i g
%ﬂggrd'&félﬁ g(IgE@CF@IQI@%%%EQ%td t}?ﬁl\%&gﬂqdl gﬂgpc egi n é%%l%?grrpri silEr?Sng(%jngﬁl\tﬂ nNLA
I( _SEEQt biﬂﬁh@ ﬁ%rherﬁ thérgbtt t@h%@ﬁw&%ﬁm rmpaxsximha@ msglmn?@&@ Y NENeBEQ &Ad a
i chain conprisin JF cer QY
AN AL S Ry HBENADBS FEPSEeE JUHPN R EE NG KT HOSOr Sl &0 W S
: - 151 CBR1
heav ;5%%%&%%%%‘2%%&dg?“ﬁé%é??ﬁ*?%é@?‘&%%%ﬁ@ ) Char R
conpr tsmpesig BSESIVSFASESLMI NGEQ3ID Nahd); & liebavhais HAPR2 comerigiaeit S high

EAYGSSMEY (SEQ | D 1 74); | i. ght i IS NLH
e R e N s T L R e
i ght ;chdd.fg I@@hrm 25 RY XASNIWREN ffoREQ, HDNNGhJ'R) and Xamas td¢ated from G,

embodi nent's the nBtHod conprises adm ni ster;@@g

_ ng an i mmunoconj ugatﬁ th]éﬂ
conpr Esé€s $,ha, anti Yodin iasfurther ubRINBHL,athei 9dWSPBIRTIES NP riica By chiig) 2

heavy chai.n I.S1 NG 78); a heavy chain CDR2
conpr F%@HBSIWC%EWT@é@%%@%E%Q% heavy chain CDR3 conpri si ng
COAYGRUBNDY  ( SEQ: :DciNGif Qhibodntertp)heairhigiin phaides CORE i ihieging turior
KASQNVGPNVA (SEQ I D NO: 75); a light chain %%égn%%ri Si ng SAqS\%RYS (d%)Echl D
NO. 76 rovethcEoairisiytet ademas A IGDRE 2B ERATY ) ARy 2 agregeh ngieqlynpgqed bythe
100421ln o i t,: inhibi t @ Pint: UApe 84N nddAarA -
breasplﬂsﬁ?gﬁﬁg?&égéﬁgat%%p% gﬁ%?nﬁ?%?%&%??éﬁ%ﬁglpgaticCt%E)rmr, renal

t unor 10972 ANPTAUTIT3 gr 007, I n a certain enbodi nent, the nethod inhibits
ovarian tunor growth. In another enbodi nent, the invention inhibits |ung
tumor growmh. In a certain enbodnent, tunor growmh inhibition is used to
treat cancer. In a further enbodi nent, the nethod conprises admnistering a
second anti-cancer agent to the subject. In a certain enbodi nent, the
second anti-cancer agent is a chenotherapeutic agent. 100431The i nvention

al so provides an isolated cell produciﬁb t he anti body, antigen binding
fragnent, or pol ypeptide of the invention.




WO 2011/ 106528PCT/ US2011/ 026079 [0044] The invention al so provides an

i sol ated pol ynucl eotide conprising a sequence at |east 90% identical to a
sequence wolettwaes28r om t he group consi sting of SEQ | D NEsT/US201142601%, 37,
38, 43, 44, 47, 48, and 120-127. In a certain enbodinment, the isolated

pol ynucl eotide is at |least 95%i denti cal a sequence selected fromthe group

oY Gt TaRpet: b7 pelieranf el et R gefiectiiegy

a Se%ﬂﬁ%@e& 86h8szEd OMYJAIG BRPURINGANS hedviynghat! vBERId Md>MdR:of BEQA) NG:4, 37,
38, 43, 44, 47, 48, and 120-127. The invention also provides a.vec

corrprandl tgg llahtyCdY@fn yavablsodopmaie 06 SEQE: NGF L Ser SR INNO' B ; (v ‘Silgcm@?gylééN" 43,
8., and. 120-
host LaeiEgRRPIebARiE ol RIRRREN CEROC CRRL PRS- NERL . Sondf o AP

NOs: dpacdidl-N234- rﬁe}cap%&l rﬂahymnoxélﬁentﬂﬁmagmdsmao 127. BRI EF DESCRI PTI ONS OF
THE DRAWﬁIGS [ 0045] Figure 1, Surface nurj ne

hunani093d ( huMokgiothes\eIdodmagntaihe Iﬂ%t{l%ci bgrlﬁgﬁ%\efﬁ? s USRS 9 15“’?“@%%{?%%&6
S ur facsk 5%81&19}!5%% f(AIQ%uHHHgQE aﬁt‘i‘&%&@%%@h&%@ ANy ChaRt afAak BoMaini AISIEE) 1D

gion franme surface residues and position nunber (Kabat system) are given.
The hu@es ameisildudight hhdin avagiabilef ﬂememt of rSdif tIke NSP:il gi eraSERUAP anOsb]qu@ﬁc@fs

are der | d. *P 74
consemsasN ke ot peatyrhelBate R BFC BN Bl bNg e iTEN e
changadiyt 0] 8x B&Eﬁ?h&,e&hﬂg G@%&u@&ﬂﬁpﬁsb¥m@QCO€SIdue in this position),

resulting 1n version 1. Muri ne and Human Mov19 Heavy Chain Surface
F{es:c d[LOGSS Thg rﬂmrmnm@ieammtmim@ntzéﬁ nehad Cﬁ@awﬁs(ﬁﬁi&ilﬂlsﬁ%lﬂgélﬂl1@@‘6@%%”93%1%
surface residues d.position rrber K

Fesi digsh napriaedRareREPaK el P BRD Re B R Hahe PR By Bna 0T SR

underipnedandSid light Skuih age bl%Sdidﬂﬂﬁﬁ & BEQr ovi Med f o DL NCE) 1
[ 0046] Fi gu?ne 1? . o o . S{Rﬂ N} Liatig (VD)

. gnnments of chine Mov 19 d h
cha rsl;)iaamlrallﬂlyb C oS i arerieb danosiy (R EREDDE N aaty(Can 7 L co A"
vari abl e ) r t he Mov19 and
e Sreganpanh ety bR R, AR BORRIRT 4 @) 1% ana & 11 ght
chai njpeagj abl e nlpmitm enBodaneht Dheheatyd chmprisasaadnzbisteridg rmai 1mm@@§h@ggate

denote identit th th
underwm@om‘pgé%%“maw%ngz“er RSB S e ehiib) 16 R o RARGU TR B P

cel | syoThe, GhifEej,6 a0t MATARIVKE S, SPIssi 197 NDABThAS RS NOANSI @t Ny
0§

t rans uspensi on HEK293-T cells, harvested ays | ater, and the

expr eﬁﬁeﬁlrﬁﬂm brg(dypmlm@@mﬂﬁmemnmmulfoaSIi"R/)e apd | (§A N@\A@‘ﬂacetyl -N@2)-(3-

2011/ r%lgr%ggt%lalcg)/«ggggy )%fn%%%%s?lge wherein (L) links (A) to (C).
[0040] In another embodiment, the method comprises administering an immunoconjugate
which comprises (A) a humanized antibody comprising the heavy chain variable domain of SEQ ID
NO:4, and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11; (L) N-
succinimidyl 4-(2-pyridyldithio)pentanoate (SPP); and (C) N(2'")-deacetyl-N(2")-(3-mercapto-1-
oxopropyl)-maytansine; wherein (L) links (A) to (C).
[0041] In another embodiment, the method comprises administering an immunoconjugate
which comprises the antibody huFR-1-21 deposited with ATCC on April 7, 2010 and having
ATCC deposit nos. PTA-10775 and PTA-10776. In a certain embodiment, the huFR1-21 antibody
comprises (a) a heavy chain CDR1 comprising SSYGMS (SEQ ID NO:30); a heavy chain CDR2
comprising TISSGGSYTY (SEQ ID NO:31); and a heavy chain CDR3 comprising
DGEGGLYAMDY (SEQ ID NO:32); and (b) a light chain CDR1 comprising KASDHINNWLA
(SEQ ID NO:27); a light chain CDR2 comprising GATSLET (SEQ ID NO:28); and a light chain

CDR3 comprising QQYWSTPFT (SEQ ID NO:29). In certain embodiments the method comprises



The l'ight chain and heavy chain plasm ds were transfected at either 3:1 or
6:1 respective nolar ratios. [0048]Figure 4. Binding specificity of

ant i - FOLRYOanti/tvest8es, as detected by their binding to POLRB2@pe@3si Ng
300- 19 cells. The binding of huMv19 to 300-19-FOLRL cells by flow
cytonetry. 300-19 parental cells expressing FOLR-1. The grey solid shading

repr es@nlS&eld M Ama@nfulHRNense BGRpridcd eh iAo d e hethuFRNLS MmEPS@SRAIch
cells 1 ncubated with anti-human second?\{% ant i body cgg]@%at ed with FITC,

t he bbemokrissi(i)d hiavgshpiogrleBérompaking T M@é&EQ 1ﬂ3n hekeary e PBady

Bi nal RyPBFT AL EoNaa K SBR PER TR T &Ry By BRI B D N AN s

and i (mtgqgmmgzat esd (B adpmocratd cmmyc&ﬁpﬂm&g)RMmdrswm @SBQIY Naesand
humani zed FR-1 anti bodies was nmeasured on SKOV3 cells. In vitro cytotoxic

act i viight drirPEOR2\edmmiving S hgab Bs(SER Hh&Q:p8Y @ada@nlﬂg%aa@sc%é CRMPESINg

assay e

i mmn nj ugat es %@ﬁ\@ 5/ I? ng[? She?jﬁ)b@%ggmﬁggd% %&?%anghg%lréggg%ms%&ng n

_?_s say gﬁﬁﬁg@dﬂﬁ?ﬁgate@wwb fccﬁllphsf:s thg noNboliyvie e huRRiba® eotitaidy V3060 caeplistwe) b
ks G LR R e SR R ey
excess reb Ry £ @V%tgé‘beﬁoadﬁ)' hedi ﬁévwﬁ%eéER@ cb n@a%tglRHDYGNMDY (SEQ ID

i mrunoconj ugat es were co-1hcubated 1n the presence of KB cells,
i ndi caﬂ() 6%); ce;ntdc(b))mh(ghadtann/CD)Rh @mtﬂ@%&éb@ﬁﬁéfmf\ (S[EIDSD]NJ@@G? e lgght chaigi vo

effic of huMoy19- d t

FOLRLL eqmlsageaié@ﬁ% ARGt it 1 OB eBAGi ¢ 1
nonF 2426 SR EMAin( dhbodwind @Qﬁbﬁb@l@ﬂ%@ C@Nidugatse
huNb\%}gﬂFg}/Em Mal %@(C) in cogﬁarl }son v&t rrllon targeti ng@ﬁucgufggPEGZII\l/ganNn

(E) wenmutesnpgaigsihigh apmestes egn@wdyeﬁ@ger@iERln@Hémtlwym@leléW@pmml @heed

subcut aneo ClD mce. t

i oni PRt G T GRPR et el (o0 NGk ) RN ¥gh ‘GIRRS [ fhotiine
ef fi C@’QS/S@SST‘ISNGSE@ 1PEGS- VB! akMA mama@had ct:DRmanmlsE@ EAa’rGSSI\EEXREEQ ID
anti bodies in KB xenogr a t nodel . FR-1 series_antibodi es

uncon]N&y&beand 6?) ackigl]t wheindeP R cAmpHEAS S QININIRTLE t4< &4 1\1'{(81691 Wéﬂ%ht SB#HRI ty

E( g nz)ggb@ tu CO%{] r}sﬁ’gg e¥vg? F&Q%r@ 65 étj&y Nba\ﬁ%g P i Na{auplnglen a%o%%nsmg

FR- 1- 28)SNOOBHYA BEE@ I]DONOtn)vﬂmceﬂmhle:rmmlménth md)mmomé@mpnms MHaWdlng

hUFRlar% }mrflgr?odfc-onjugate which comprises the antibody is the huFR1-65 antibody which comprises: (a)
a heavy chain CDR1 comprising TSYTMH (SEQ ID NO:78); a heavy chain CDR2 comprising
YINPISGYTN (SEQ ID NO:79); and a heavy chain CDR3 comprising GGAYGRKPMDY (SEQ
ID NO:80); and (b) a light chain CDR1 comprising KASQNVGPNVA (SEQ ID NO:75); a light
chain CDR2 comprising SASYRYS (SEQ ID NO:76); and a light chain CDR3 comprising
QQYNSYPYT (SEQ ID NO:77).
[0042] In one embodiment, the method inhibits ovarian tumor, brain tumor, breast tumor,
uterine tumor, endometrial tumor, pancreatic tumor, renal tumor, or lung tumor growth. In a
certain embodiment, the method inhibits ovarian tumor growth. In another embodiment, the
invention inhibits lung tumor growth. In a certain embodment, tumor growth inhibition is used to
treat cancer. In a further embodiment, the method comprises administering a second anti-cancer
agent to the subject. In a certain embodiment, the second anti-cancer agent is a chemotherapeutic
agent.

[0043] The invention also provides an isolated cell producing the antibody, antigen binding

fragment, or polypeptide of the invention.
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Mal -DVA in a KB xenograft nodel. 10 ng/ kg single injections of
huMov19- PEG4- Mal - DMA and huFR1- 21- PEGA- Mal - DM4 on day 6 post inocul ation
was perfowvoediyBei2i huMov19- PEKA- Mal - WO 2011/ 106528 PCPCUSR2011/02:06979 DVA
and huFR1-21- PE4- Mal - DM showed a significant reduction in nean tunor
\[/gi)gme5 "Mean TV' refers to mean tunor vol une.

urell.HuMp, Qs
xenoa #éﬂ nodel . Do\s%rclat é‘g“ggé%ﬁ“%ﬁ ty %{? gﬁg@%oﬁmﬁ%%g S\?\%llsaﬂgzggyed
acr ossast heYridageabfo a]ls;:slemcleesslte@dd fMHetlll@;gerscrqmngh@g of pe@ 1JDnT3 Prprddehenrt > of

ti-t Hi
? Eel 13(§uq,43; ﬁ%c I Y tép%dlag *129 frg 813%% éagq%g)élir{q%tg rela}%cl)l%{tﬁ%rg[% &&g gl%%tg(ﬁs:ee Ve{ttlé(as{ n
3. 7 AR, 'fcfetﬁ&ﬁ ats‘é%@enze gélb‘&emjoﬁpt% gfoup&londBlin DOUYEQ I00%64:F, gy ¥5, ZBZ $8) 4\3; Vo

efflcacy of huMov19 conjugated with and DMA with various |ink
hu:\/]?\#MQ 448, conj 13§ Réd Itl@n@ﬂv@(ﬁmdl@?n@@lmlmcé@Wéés ﬁfel?a%ﬁﬁ%bléawal
sul f o- mal nnlecules

; f
8.23 taraﬁqmcaé‘f}fi%‘z&&}f‘ g‘ﬁt‘(”ir%u(?dﬁpnflésl @saye g%ﬁ”f 2|d3r75‘5*g ﬁ R 4%’ &
r educg gnegny Jtyu np{e YOI Ado }Y@i’/id@y& V@ﬁﬂﬁ&ﬂfl}ﬁl@dllhg)ﬁh&y GDtlTﬁB@dexutleotldes of SEQ

huMov19- PE- nal - 0057!t 1?7 ure 13.1n vivo efficac
conj d@aNé)ji i tﬁvll37a h@aﬁ?%&%oﬂgﬁkéﬁsam}%ﬁ 9‘1%%“ ééﬁf@&ﬁ?%‘b to

t 4,.3.d
n‘DI eCRﬂ)\él e%%postcrllfg %}13%@§%§}§\Qh@ﬂ§b@9§¥ ' é)%%ﬂlglgg’t%gs% gDnﬁ(%sog; 1”41 s,
sul f ;37SRBDB:DNY, 4, 48, shddirzogl 270l ecul es per anti body and assayed for their

ability to reduce nean tunor volune. Mce were treated with 5 ng/kg (A and
2.5 nmg/ kg (B) of one of the conjugates |listed above or with PBS only.

[0058] Fi gure 14.1n WREERDESERIPATONSOREFHE DR/ASRIBGE i n OVCAR- 3
xenograft tunor nodel. Mce were treated with 25, 50, or 100 ug/kg of

huMov19- sul f o- SPDBDWE or with PBS onl 0059] Fi gure 15.
huMovi0943ul f o- SPEBeDMA Py facerepidyes forymugme (rr!uMc?vl9) and hur;ne}/rlll%/e% ﬁfuMov%}’ of

Mov19. (A) Murine and humanized Mov19 light chain surface residues. The murine and
humanized Mov19 light chain variable region frame surface residues and position number (Kabat
system) are given. The human residues that are different from the original murine sequences are
underlined. *Position 74 is not a surface position, but to remove a consensus N-linked
glycosylation site in version 1.00, this position was changed to a Threonine (the most common
human residue in this position), resulting in version 1.60. (B) Murine and Human Mov19 Heavy
Chain Surface Residues. The murine and humanized Mov19 heavy chain variable region frame
surface residues and position number (Kabat system) are given. The human residues that are
different from the original murine sequences are underlined. Similar surface residues are provided
for FR1-21 (C) and (D).

[0046] Figure 2. Alignments of chimeric Mov19 and huMov19 heavy and light chain
variable domains and muFR1-21 and huFR1-21 heavy and light clain variable domains. Alignment
of resurfaced sequences for the Mov19 and Fr1-21 variable regions with their murine counterparts.
A) and C) light chain variable domains; B) and D) heavy chain variable domain. Dashes "-" denote
identity with the murine sequence. The CDRs (Kabat definition) are underlined.

[0047] Figure 3. Expression of chimeric Mov19 and huMov19 in HEK cells. The chimeric
and human Mov19 expression plasmids were transiently transfected into suspension HEK293-T

cells, harvested 7 days later, and the expressed antibody was determined by quantitative ELISA.
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xenograft tunmor nodel. Mce were treated with 25, 50, or 100 ug/kg of
huMov19- sul f o- SPDBDVA or with PBS only [0060] Figure 16.1n vivo efficacy of
huMbv19- swbf20t180888DVA i n OV-90 xenograft tunor nodel . Fcrasaens2doreat ed
with 25, 50, or 100 li,g/kg of huMv19-sul fo-SPDB-DW or with PBS only.
[0061]F|gure 17. Effect of cleavable and non-cl eavabl e |inkers on efficacy

c | e am Rtn{:( B9ALES he?\pji(@é%lg B?egf:n?zfs wHRAGd R feclHOR 2e]11'ﬁb19 B” leor1§ 1 %i&@ﬁvé)fnolar

ers“on e | Mrunoconj ugates in B xenograft node
(B) OMGeR-3 xenogr aft nodel. WO 2011/ 106528PCT/ USZOll/ 026079 [ 0063] Fi gure

19. 1 t d ffi -
ORISRt KBiraRe Stentisiu ot STt Eol RiguaPeden s deies by iy BHCme
200 | Hagke R%'{Jgke%sﬂgsm 1 PETA LER. BESGR BFOMOTo THE JoNENTL RN {0964] The

present I'nvention provides novel agents, including, but not limtedto
cytometry. 300-19 parental cells expressing FOLR-1. The grey solid shading represents cellular

auto fluorescence; the black dotted lines represent cells incubated with anti-human secondary
antibody conjugated with FITC, the black solid lines represent cells incubated with the huMov-19
antibody and anti-human secondary antibody conjugated to FITC.

[0049] Figure 5. Binding affinities and in vitro cytotoxic activity of anti-FOLRI antibodies
and immunoconjugates. Binding affinity of huMov19 and various murine and humanized FR-1
antibodies was measured on SKOV3 cells. In vitro cytotoxic activity of PEG4-Mal-DM4
conjugates of the listed antibodies was also assayed.

[0050] Figure 6. Antibody-dependent cellular cytotoxicity of immunoconjugates. ADCC
activity of huMov19, huFR1-21, and Mor003 was assayed against Igrovl cells. Igrov 1 were
incubated at 15000 cells/well Target:NK cell ratio of 1:4.

[0051] Figure 7. Cytoxic activity of continuous exposure of huFR1-21-PEG4-mal-DM4
and huMov19-PEG4-mal-DM4 on KB cells. An excess of non-conjugated antibodies suppressed
the activity of immunoconjugates when they were co-incubated in the presence of KB cells,
indicating cytotoxic activity is antigen-dependent.

[0052] Figure 8. In vivo efficacy of huMov19-targeted conjugates in a KB xenograft
model. FOLR1-targeting cleavable conjugate huMov19-SPDB-DM4 (B) in comparison with non-
FOLRI1-targeting huC242-SPDB-DM4 (D), and non-cleavable conjugate huMov19-PEG4-Mal-
DM4 (C) in comparison with non-targeting huC242-PEG4Mal-DM4 (E) were tested using an
established xenograft model of KB cells implanted subcutaneous into SCID mice. Targeting of
FOLRI by huMov19 resulted in significant reduction in mean tumor volume.

[0053] Figure 9. In vivo efficacy of huMov19-PEG4-Mal-DM4 compared to murine FR-1
anti-FOLR1 antibodies in a KB xenograft model. FR-1 series antibodies, either unconjugated, or
conjugated with PEG4-Mal-DM4 were tested for their ability to reduce mean tumor volume
compared to huMov19-PEG4-Mal-DM4 in a KB xenograft tumor model. (A) FR-1-9, (B) FR-1-
13, (C) FR-1-22, and (D) FR-1-23.

[0054] Figure 10. In vivo efficacy of huMov19-PEG4-Mal-DM4 and huFR1-21-PEG4-
Mal-DM4 in a KB xenograft model. 10 mg/kg single injections of huMov19-PEG4-Mal-DM4 and
huFR1-21-PEG4-Mal-DM4 on day 6 post inoculation was performed. Both huMov19-PEG4-Mal-
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pol ypepti des such as anti bodi es, and i nmunoconjugates that bind to human
folate receptor 1 (FOLRLl). Rel ated pol ypepti des and pol ynucl eoti des,
conposi t iwpotowps28si ng t he FOLRL- bi ndi ng agents, and meChmasgoief26vaki ng t he
FOLR1- bi ndi ng agents are al so provided. Methods of using the novel
FOLR1- bi ndi ng agents, such as nethods of inhibiting tunor growth and/or
”eatbiti‘/ﬂi gﬂd‘%%ﬁrglﬁ%@ﬁéﬂh%fDM40¥ﬂo@&% alsiBefié ik trkansioh 6A6BLETP thasi hbluatee an
understandi ng of the present invention, a nunber of terns and phrases are
def i nededrel Vel 0bmedinemievebitidiunan fol ate receptor 1" or "FOLRL", as

used herein, refers to any native F . unl ess ot herw se i ndi d.
The t@PR) FOL RlFlgéWcorrp]:]sses%M?Y&yﬁg%ﬁn%'w& ocesgdy FO?%G as wg Fﬁg&tgg
any fmimt%n FrOUBS ehddraf §5odkt. SDbSQBRERGLESIVNG ofithdlinimtu@oaflhte Wi @stagedn

al so encohpasses naturally occurring variants of FOLRL, e.g., splice. .
var i antsss th¢ raigeo fvdmsesatested arltiedkdptlosing resthied FOIRAIrOBINGHHtaNHSE Qe 8¢+ Bed

herein. can be isolated froma varjety..o c Lesue
{ypesttsh renpiforier yaly bR Py W B skl Rofl BT IHTRRLLS
met hogsivitExaimelieseafosE Gdihs ST DAV &Sers RE b Udigug Iivtecalee pactntibbdy.t ed t o NCBI
reference nunbers P15328, NP 001092242.1, AAX29268. 1, ﬁgﬁi%éﬁg.&,]ug i
057930036] and NEigoB7I836. 117 pisoaiicrRE of M evAdtGonBiEyicd iy and DM4 wit

i mmunogl obul i n I I : [ C i d ' P Jatib@rget
uch GRog bt sy Souat ol FERETS SUCCLFRRE 1 TR HoReDl e et

| i pi dsyl@EmEIoDhid@ts Dasigafiolthged mr agdbady (Bhradghlfatmdl 424t abBE3alnng yetpcules

recognition site within the variable region of the i munogl obulin, nol | e.
As usksd PeFeedy, (Ohénd edsaryedn {9 ey agﬁlégrfﬁageéié}%e i aélctt“%‘?%’?” fal!! Varfo
ant i bodi i | ' 1asviqaant i body fragnents (such as Fab,
Fab',ggfgﬁﬁ?gﬁggﬁgpﬁgygf%gg€%¥§?§G??%gle éhain Fv (scFv) nutants, ,

mul t i O&T) i c aRigubxold. es Bueho affidics pédivMaey 19moniedicdswigle AlY Ataad PV sk

| east two i.ntact i bodi es, chineri i.bodi.gs, I i i i }
e BBk g FOManT S o5 BuEEHET kb R E VD ST 4 Sy HTRRAEDoPRIRAS, o
porti @pRipAm Ants BRAGYmoRBScRPY: £itiddy, BIUdB DA iaMNOQkL ohibéulesmdr eatibaly,

conprising an antigen recogni?ion site WD 2011/106528PCT/USZQ$%102607 o)

| ong asl! sufo-SMDBHIMex X Hiug motenuleg@sy prttpoly e gtaard 4t {hgirtaP IARe SFtirhody
can be of an

the five,.major cl . 10fc | hiqs: I
0 e i b utsne uEERte FBRE SN, WIS AL Tgl Oft) L8Bne (fine
|QG4mﬂd&&hF§nQ&§g£8%eoﬁ@?EﬁBgnEM$e identi}y of their heavy-chain constant
domains referred to as a a, delta, epsilon , res i,Le
The di00F8F ent cFaysekt of ’hﬁﬁﬁbg@@ﬁﬂbﬁﬁg 4 Yggggg?éﬁﬁﬂﬁﬂﬁaﬁe¥ﬂRﬁﬁgﬁﬁ’iy
SubUN{ L SLIUELN &R RNY NIRE G i IERS | ARDS CANd W0 1dANSE hnll bagiiessppB- be

naked” 6r=conj ugat e er nol ecul es such as toxins, radi oi sotopes, etc.

[ 0068pA4' &l wiek PBg ondnt | body or an "antagoni st” anti body is one which
inhibits or reduces biological actjvity of e anti i i.nds 3
FQLRI0OAL & cer Figmre Brbodfeiite bESiki e ritouau BbpB R & RIRONSE: o
subst ant. | ek YvdrBichicl Wine2bi i, @i al b¥ hiiyl0019-klleo-8ADBgeEN.
Desi 1 3 05;?3!4 gl AR, e Y vity i's reduceéd by T e oot 705
80% DO oO6Ph PBS eelen 100% [0069] The term "anti-FOLRL anti body” or "an

anti body that bjnds FO.RL' refers t ti hoc 13 1 4 )3h! ft
bi ndi H)g?%ﬂb_m \Ahal}“‘s fic ’%H&"Oa??‘it*?ar‘h‘/t%f%é‘%ﬁ?ﬁgﬁgt g@ﬁ“ﬁﬁ%@? g%?%%f‘ as
a di agnasthsang(ief wtRarRRaIUKitE 28980 or 11 00 Lia/kgetfihnylFORRIlfo-BR®Bhehor with
bi nding of an anti FOLR1 anti body to an unrel ated, non-FOLRL protein is |ess

t han BBBwnly10% of the binding of the antibody to FOLRL as neasured, e.g.,

by a [ pi munoassay- (Rl I n,cC W, enbodi . ne Ny L bedy Rirnds
to Fchﬁgaﬁas a gﬁ?E%%?atigﬁkgbggkgﬁ%g%%%)ﬁgfqg gﬁ?é?%ohﬁ%%b<%g ﬁ??%% <1

NM  ofmmtndconMgates in KB xenograft models.

[0062] Figure 18. Effect of cleavabe linkers on efficacy of immunoconjugates in (A)

KB xenograft model (B) OVCAR-3 xenograft model.
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[0070] The teii "antibody fragnent" refers to a portion of an intact

anti body and refers to the antigenic determ ning variable regions of an

i ntact amnwobwodyleEganpl es of anti body fragnents i ncl udepChatS2@n 26004
limted to Fab, Fab', F(ab')2, and Fv fragnents, l|inear antibodies, single
chain anti bodies, and multispecific antibodies fornmed from anti body
fragmpyies) [ 007k e (RNOCHONA, Atk hadyerfefRl@ThubR 1218 aIPREASOMFRANS T, bady
popul ati on involved in the highly specific recognition and binding of a

si ngl buBRIt-6GSMCCo@Mer mi KBrand xmogrsift opwr modeds. | Mirg wesmireaied vk %& yekenal
anti badies that typically include different antibodies directed against

di f f eP'BHE 995%% geni ¢ determinants. The term "nonocl onal anti body"
enconpasses both intact and full-1ength nonocl onal antibodies as well as

anti body fragnents ' ' [SVANSER-Y chain (scFv)
mut ants, fusion prBﬁiﬁ%EnghgﬁﬁﬁﬁﬁgplﬁOﬁi?9%53§E6§${E§ﬁﬁﬂiﬁd any ot her
nodi fi ed i mmunogl obul i n nol ecul e conprising an antigen recognition site.
Furth e, "mppochanak ARtiRedYroviglensveio aguas antidiedi st MBEeihiedny
nunbeﬁmﬁ?fnanners i%cluding but %%?llinited t% by hybri doma, phage

sel ecpolgpeptides oniti parintibadee smidommanetoniugaiss dhatcbiagi teraliugnan Yigate receptor 1

P01 ORGSR 02501, GO0 LTI S5 R et

i MUN@gneb uhil M RS B, m&ih $TeTel ©OLRMBRQGHO bgdnitnse dio proagieent Methves @dfusinpat
contain mnimal non-human (e.g., nurine) sequences. Typicallﬁ, humani zed
ant i bidi eeyeaF®IRIIrhindingnigrab obel i2p nethodshpc ihiluEng Jegor gehythpand/or treating

conpl enent ar termning region (CDR) are replaced by residues fromthe
CDR o?mge%3ﬁ¥ﬁ%§%'rg8§%?es (e.g. nouse, rat, rabbit, hamster) that have the
desired specificity, affinity, and capability (Jones et al., 1986, Nature,
321:522-525; Ri echmann et al., 1988, Nature, 332:323-327; Verhoeyen et al.,
1988, I.Sci eREENItPBY: 1534-1536). I n some instances, the Fv framework region
(FR) residues of a human i munogl obulin are replaced wth thg g@gres onging
resi di®65] n an AnAtfapibigfe fapormdersITe AamSs E?é?’gsmf’ FYtOIh 3sMYRRCT s fergy a0
speci fji ity el and capability. The humani zed anti body can be
furthé@%%%é¥?@%§kg§%¥ﬂ% substitution of additional residues either in the
Fv frpoeepr k reghencrand/mmani fdiite redvptarelp| aic BHOhBA", hasmesed riesdidureders do ragfi ne

d opti m ti bod ificity, affini bility. . al |
The hhitn BEwiaHOL Boayar hesi PeBaeln bt R PaEphae e s - BFER" 2
typi C@kér %&%%%LM' LGl aLh ARIE ST RE P RE@NiAE pRbdes@fig SUBBLBOEHA LY

all o regions that correspond to the non-hunan inmunogl obulin
wher essmadlo @rcospbstanatuslllyycaliringfvatings PREOéFiloas..apbce rasatsopllgdichisrans

i mmunog| obulin ¢co s sequence, The humani zed ant | al s i se
ot} ot Patpire Pt GERY ol RS Rentiten "eoLranee Pl Saandhant A
typi caldnYastigh mafnad (iR pbdBrReg Sbter Rourkx arprasiraf byredchotbinaus edsinthetic
generate humani zed anti bodi es are described in Pat., 5,6 225,53

uU. S. 9 or
5, 639pEtbds | GEFBPs of FOLF eapersico ircluste, Aw annpbbaicd & MBI rgleronse pumpes) e
regio t i | in i I f nti body
neavy Lt e T4 e T L AL AR PR S TRt e
heavy [gosd] | i ght Tebaiin eaatibednsingtnsotn fiomufogiobelior ioteegleothat (rEdgnzennedt ed
by three conplenentarity determ ning regions (CDRs) al so known as .
Py per smecl 50118 Dy 1o ASEr e . CDRG TPn R BRI BB et o0 BOEL el T HekpiLe
proxi ity by i Ldhi r ithhn GRMyithute to
t he fgbﬁhf?éﬁﬁggmgﬁgsgg?@bgﬁ%%?% ?ﬁg i?ikggaggf?%%%?ég. ﬁeﬁé aretat | east
two t estutilgreesonf dithdetmumgionginGDRsculé. Li\s aseddpprinabh tdvas @atimlye coexnppesi es
sequence variability (i.e,, Kabat et al.. Sequences,of Proteins, of '
g ohieR L apdhstiesC itk agproc DBy RIS o BrHoFPPLRLS (B e drprFab:
Bet heggda, ; 2P Pamh rhasad,) onuthiss il it g@edRhimibstiedi @sh of
antiggg&g%?Fg%gva?gﬁgﬁgﬁggﬂﬁgffﬁazikaﬁ? eg aﬁ_(1997)} .'Nblect‘BioI. . )
273: 9BiEp&ABY pntiladieadmtntiated, rao mblaasittiveristast antivediss.tahimeprBReRss, Hyganized

sonetinmes used in the art to.determ ne CDRs. 0 T hat i

systeﬁ%ﬁ§ﬁ§§n P%@?ﬁmﬁg%%@¥fE§P48?%?P?ﬁ%ﬂP%m%g%ggﬁﬁgglpﬁe ga%ggﬁgﬁﬁgo %ﬁain
(appr gxdvrtehd 48sdiastasodifid® in@linbdebllinghbleciiaicomarising as iadtigs réedghiicaf sitthe
heavy WO 2011/ 106528PCT/ US2011/ 026079 chain) (e.g, Kabat et al., Sequences

of I nmmunol ogical Interest. 5th Ed. Public Health Service, National
Institutes of Health, Bethesda, M. (1991)).
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[0075] The ami no acid position numbering as in Kabat, refers to the
nunbering system used for heavy chain variable domains or |ight chain
vari abl e womaimwez28 t he conpil ati on of anti bodi es i n Kalpatr/uskoialo26079
Sequences of Proteins of Imunological Interest, 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, M. (1991). Using this

nunbegd agde Y HeeMibbdies aatibiathel deSieas bidPen@l akivitys eGLANBEdE adh BOGL @iythé Gver
or additional am no acids corresponding to a s%ortening of, or insertion

i nt 0, majoFRlasses ODRMofunopbyhrs: dph eladibiaFnleGrond dgMmer subdassesaisptiteal Hereof

vari aple.d i n..C j nC si.ngl m i.d .l Dh: i -
nccor Giingeeh aBarhral ed; Sid2ad B R i o REF PR G et Songtan
resi dussaif2aferBlbio ANthHE26eltaLtssilda CamtthAgGntankKabae}tiady eThhédfeyent habses BR
resi due 82. The Kabat nunbering of residues can be determ ned fo

ant i gi@gyurmgl@huﬂigﬁm difforenyi ans woll HewDMoGYOBRt SHECWEGUAME NEFE- ilil?gns%n\é?n
anti bo wth a" d" r I i d
fo tnoT sl Pl AR el R OB R Y e TRATG" i St
196: 9Qdro%kbloped, ¥80’) ) . The end of the Chothia CDR-Hl | oop when nunbered using

t he Kabat nunberi ( ti i bet . i
| engt WOBH! {he T OGBRERMEL APOEBCH e A HEORAB A R eriTig SehanEp deed ehe
! nserﬁi%)%%gc_aﬁfafﬁigﬁﬁgﬁ E3kn it i@ Shal 23FOIMer. BB ckfaiR’ @58imedthSlotion®

ends at 32 35A is present, the loop ends at 33; if both 35A and
35B asreibpdies entntagdrestlanopodipdsibatanga )y, orldvenpdgimyniphiditvihe bt gecal agfivatysof the

represent a_co 1 .het. the. K i
and o RS oD By B & NGF B ICH TS IABN ST Ol e e Lot { g SU7o DRSPS
LoopKapat AlVehepdv,a Li L24-1L34L24-1341L24- 134 L2L50- L56L50- L56L50-L56

L3L89-1971.89- L97L89- L97 HLH31- H35BH26- H35B H26- H32. .34 (Kab at Nunberi ng)
H1H3 1[0P8%H26 - H3BkBrH32n(-ERERI antiedB et 1§)enHRMEChpESRGTIOHERHE b Fadgs to an

T O TG B PSR e

cor r egPPREtAGstiCamloditetpetlic REGEUS asgbyn A FOWRAN Tt dextans iofi pimtiyg of an anti-
FOLRI1 antibody to an unrelated, non-FOLR1 protein is less than about 10% of the binding of the
antibody to FOLR1 as measured, e.g., by a radioimmunoassay (RIA). In certain embodiments, an
antibody that binds to FOLR1 has a dissociation constant (Kd) of <1 pM, <100 nM, <10 nM, <1
nM, or <0.1 nM.
[0070] The term "antibody fragment" refers to a portion of an intact antibody and refers to
the antigenic determining variable regions of an intact antibody. Examples of antibody fragments
include, but are not limited to Fab, Fab', F(ab")2, and Fv fragments, linear antibodies, single chain
antibodies, and multispecific antibodies formed from antibody fragments.
[0071] A "monoclonal antibody" refers to a homogeneous antibody population involved in
the highly specific recognition and binding of a single antigenic determinant, or epitope. This is in
contrast to polyclonal antibodies that typically include different antibodies directed against different
antigenic determinants. The term “monoclonal antibody” encompasses both intact and full-length
monoclonal antibodies as well as antibody fragments (such as Fab, Fab', F(ab')2, Fv), single chain
(scFv) mutants, fusion proteins comprising an antibody portion, and any other modified
immunoglobulin molecule comprising an antigen recognition site. ~Furthermore, "monoclonal

antibody" refers to such antibodies made in any number of manners including but not limited to by

hybridoma, phage selection, recombinant expression, and transgenic animals.
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techni que known in the art. This definition of a human anti body incl udes
intact or full-length WD 2011/106528PCT/ US2011/ 026079 anti bodi es,

f r agnent swoherigwbts28and/ or anti bodi es conprising at | eastcomns2éiamedheavy
and/or |ight chain pol ypeptide such as, for exanple, an antibody conprising
rruri ne Iight chain and human heavy chain pol ypeptides. [0077] The term

"chi antib r di r tdre MRaRGEd SeeenCce
of t @m%lrmnogl gﬁ%ﬁ?rﬁn g{ga z%&’l @ﬁg?fvé§§¥smftgfv{% OOF rrlr(liidrné spegl gs )
Typi caltlbpdics hdavard afdotfic éghmnogibbidat khiinghehimedc heawynoghbiuhiss, car frégfp@ﬁéls
to the variable region of anti bodi es derived fromgX}?H&ii ﬁl es of

(e. g. thepes ghat F%Fttamrr%}BHP% oM AR;(¢-§ - (THEIGLEIPERFE p iﬂma%lfz?(li Aty iegnd

Capabéul IHu¥na ﬁ‘] § g)bﬁf?ﬁkslhamcﬁ &giRes fr@frﬁth@@@ﬁ%ol%%ﬂﬁarj‘r @et’%ﬂﬂnﬁ%ﬁ’d@lﬁﬁ @SDRUI
ant i bodi 6s derive rom anot her (‘usual I%ﬁgurran to avoid eliciting an

| Munererresiposisiey i amdulaatfrospém @@R qfaofr@] an Q?Qﬂeséalgt Bisse, it Tabhtti Bapiter)
det er are .used i eabl f
an antFOBH B AT EOPeHar Ry #BBRg T o SR e Ay T B Sl SRE 252

parti gl AfaANEI 294Yss, \N}%et LR mBB’BWdrﬁoeijlelﬁ)@ﬂ alpepss, csezeneqmzsepésmasﬁ)bén
formed both from conti guous am no aci ds and nonconti guou qu%g no acid

J uxt am@msblyxc‘tse the By y“rafrmv@rlﬁg:ggfn @P@ B3 ayes. Ofl?pli“%l’é%’e@mkw U rep?aced
conti glétgu ?%ggg%oggkﬁrgglggest %p%ﬁ: ahdi c%dé/e%rgl'nn§ (AOH-@lgﬂlaH rsggfbsntﬂ? Mal Wd Bhired

wher e y tertiary ing are typic | ost upon protein
denat gij‘dcﬁg;itgAlaﬁﬁﬁ'dyt @pe dapphital | yrhlermimuiﬁ&daantibedgtcaﬁ beaﬁd‘thmneochécﬁhlbwthe at

| east 10 d tial f
[ 007 optai VoA T4 RILTAL s gaRb ARy BF & SR BT 15 TSRIPB RIS OF h RN FsRlEest a

Of nOH&? K%nxg'tr% @Ie% rt@%ﬁhﬁé‘ Scmg%h) it nﬂa BniPJag! s%egl'ﬁ@ﬁy ngrisity eaf/oicapabigiey| an

g., an a Its g partneér ? an antigen). Unless
| nd| caérehlohbétmiasiecd astislgdvileosipnise Stthstmitl alf bf #li legpt opgfapd synieliydveionsi ¢

bi ndi ng affi.ni whj ch refl ect
bi ndi AY eepapm%l%d@rnalnaﬁ?@tbw aéi%r Sélﬁft §/ ll?cﬁlthgﬁp% elgyo%gftmggg%sz)of? td"the for
Its pﬁ&# ?%aﬁ( HHﬁ'iﬂn B&ER] W ¥erbR aﬂ?&’fs‘%ﬁﬂﬁtﬁﬂly@l’l dfBe HRS6G6hArk Clibse ofia thamtan
(Kd) Inity can e neasured 134 common net hods known in the art

€

i ncl udthmgnegiosdindesswmishestqhencsi Bihe howenized atbpdyaen HeFeEPEBMiles 3 PHAR

antigep sl ow d tend to dissociate.r

ant i bBQ?régmﬁ‘@%%Q% R GAPERITSI Ot ALY efﬁg’n%x%caw%ﬁ{ g%%%?ﬁng@% b%%lr)l%lg}
vari egyaaplesBt ipddefusseasucnge bimaiingl afiftotics yradeckbaiimn UiS. Phe S826,538ny
of which can be used for purposes of the present invention. SpeC|f| c

i Il usor abB%e4bnbodi ments are described in the follow ng. [0080]"Or better”
when ﬂﬁ)‘% herein &9 eLe %%15%(%' diﬂ%n%%o@ ;éf&’sttqy t}{ee\)(a‘?i%@e r@glén St RNAGbod} Rgitng

bet we nDIec e an I'ng partner. when used herein

referghdi® & 1t argse rbglﬂdldfgthe r@pbe@ehem d;ana @that Iakme nrmar ¢<Ummél(d>nv§lh9e
For exanple, an antibody which a})ft ahn af finit for an a ti enkof S or
bet t evariable geginns 96dhe sheé‘ﬂf iaRfl ¢ Yeht oghajth gacth CPst ¢s 18B . BHRRY O E"'g‘%‘

2011 ?%%?ggaéﬁy &g%%iwgégge%gm\f@dgﬁmh%@ Tréﬁéhso(@m\ﬂ alsdnown as hypervarlable

2011/ ,
regions. The CDRs in each chain are held together in close proximity by the FRs and, with the

CDRs from the other chain, contribute to the formation of the antigen-binding site of antibodies.
There are at least two techniques for determining CDRs: (1) an approach based on cross-species
sequence variability (i.e., Kabat et al. Sequences of Proteins of Immunological Interest, (5th ed.,
1991, National Institutes of Health, Bethesda Md.)); and (2) an approach based on crystallographic
studies of antigen-antibody complexes (Al-lazikani et al (1997) J. Molec. Biol. 273:927-948)). In
addition, combinations of these two approaches are sometimes used in the art to determine CDRs.

[0074] The Kabat numbering system is generally used when referring to a residue in the

variable domain (approximately residues 1-107 of the light chain and residues 1-113 of the heavy
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[ 0081] The phrase "substantially simlar,"” or "substantially the sane", as
used herein, denotes a sufficiently high degree of simlarity between two
nuneri c Wabuesl/{pgser al | y one associated with an anti boe#gTafS2¢th@2déonvent i on
and the other associated with a reference/ conparator antibody) such that
one of skill in the art would consider the difference between the two

val uegati) (g, ®abat &t bE, Séquracdi & DEmaadlogioal/ DitersdtabihsEd cRlbIE Hialth Sarvoe,

wi thin the context of the biolo%%cal characteristics neasured by said

val uelat{analynstikdes\edHeakih, BethesdailYiflel8Rbe bet ween said two val ues is |ess
t han t 50% ) ess. : 1 9 t t
200 9 Mess t nEp SRb e RyRRlh AR RebE 35 AR BEH o hurh R R PREnARAY
r ef er RGEsGOMAT adrdibladdhiiadyr 1iFRAB2InA pablepkpidinecf tntcbimpdytion of antibodies
pol ynucl eoti de, vector, cell, or conposition which jis "isolated" is a.

pol ypepfitse ot aht Pastayces s RalEISeRft inBunales e ntcEst | %tﬁéf?i- %&}h@‘_bg%ﬁ]@%ﬁe%‘iech
I's I nyg:darm H&rtesfﬁ*%lthpB&ﬂféﬁﬁ,eMd! B1@boa}. @6k ROMPRRIHHRS syasthi BEAL@S) linear
polynucfeotlées, vectors, cell or conpositions include t%pse whi ch have
been quinbfackicsetjoerae deyreeainHavert dreydddrosahoninongids comemondingie A shirfaing ey

are found in natur I ome, enbodi ments. an antibod ol,ynucl [ -
vect o, 1NN 10K}, ac@%rﬁ’bgpiﬁ ﬁhﬁﬁﬁf&%@g@f??& g?ree&afng % ﬁ%’g% an h?éé a}fﬁg%rag&am

[ 0083]AS M58 RELRI SninoSHRSIHERH (rBdilide DU &cofdai LloSK ittt tésiducvid eifH2 andat

| east 50% pure (i.e., free fromcontam nants), at |east 90% pure, at |east

95% pins@iedatsileeste. 93osigunse32aob2tatandeRst coomepiding to] Saigd) e gy mehain IR

"1 mmunoconj te, or "conjugate"..a 11, r a
der VAFHE B RO RUPSPENPR] e R AT Bl b L E LS P SG RO AR
ant i - fQeRbnanéfi hedylogy df agneRueridees e dfe) amitddy swillkefd Heendayd"a Kgbatenirobered
formula: G L-A wherein C = cytotoxin, L = linker, and = cel biqpi

agent segrengat iClpOLRIeERt IR &MY LoOohe derafipe @ ter dgietl. log tdnp &?%%'@E%'

al so he ided, By, eriic. ] eM e i ind 0R85IA
B e A A T B
usual hymieriigu@nyattth asica bevyteatdi hand H3t alepercing obitlndlengthagfetht leapctihigds an

anti FOLRL antibody or a fragnment thereof in a | e, al.ent..ma r.

ik eresae inh K8 ISP e S R OGP o6 S 41 T RGN It e aorilce
cl eavage;s }Jrg&m gﬁeﬂlﬁeg%ﬂdscit%@}/ﬁ%_ly PEPLS Hawar, ndesdndd £3%aF®oth 35A and 35B
est erase-inducéd cle

vage, and di'sul fide bond cl eavage, at conditions unde
whi chart peesentrmundy ondstd@4ankticbdry hypamiariahlacedives. roiBghenaBIceMPFHRIE? Setgicen

wel | kn i he ar nd jnclu for exanpl i_sul.fi u ' he
ar oupde RegetCPRsirg Grgish Bt Stoabr 1 Quptry Safih AL P Rv les 20
est er asgeil @bk agy oups. Linkers also include charged linkers, and
hydrophi i ¢ forns thereof as described herein and know in the art.

[ 0086] The terns "cancer—aft——eareeroas—refer—t-o—or—cdescri be t he
physi ol ogi cal conditi omnodpn nmeEmsml s i n whivch a pOpubiati on of cells are
characterized by unregutatet—cetrt—growtir

2011/ 106528PCT/ US2011/ 026079L24-L34 L.24-1.34 L24-L.34
L2 L50-156 L50-156 L50-L56
L3 1.89-1.97 1.89-1.97 1.89-1.97
Hi1 H31-H35B H26-H35B  H26-H32..34

{(Kabat Numbering)
H1 H31-H35 H26-H35 H26-H32
(Chothia Numbering)
H2 H50-H65 H50-H58 H52-H56
H3 H95-H102 H95-H102 H95-H102
[0076] The term "human antibody" means an antibody produced by a human or an antibody

having an amino acid sequence corresponding to an antibody produced by a human made using any

technique known in the art. This definition of a human antibody includes intact or full-length
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of cancer include, but are not limted to, carcinoma, |ynphoma, bl astons,
sarcoma, and | eukem a. Modre particul ar exanples of such cancers include
squanous welbiicamnss2er, snall-cell |ung cancer, non-snal | pcElUsS201amg0caNCer ,
adenocar ci nona of the lung, squanous carcinoma of the lung, cancer of the
peritoneum hepatocellular cancer, gastrointestinal cancer, pancreatic

cancey, 13k Qbk-Ash QR theRQT VAR HBADSAEs cAVHidiRNaCRAE Vhe huid8heEANGRYor light
bl adder cancer?g%ﬁepatgna, brearst cancsje(r:, %{(i)llﬁacancerj3 col oreec‘?gl c(gné:ger,

Ie ndonettain ablypeptiteesichensc &rrcixaompes, aatitibady cgmangingangiirohiaht diameyd dameer
i ver cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic
carmh‘%?t‘fﬁcgﬂalf\?!a}fp%t& “St ypes of head and neck cancers. [0087]" Tunor" and

"neop|gagf) ref ernt RrANYhiRRSR 2AfibddisS uefetBlantiBslitd whdreimtexsaf®ia¢k! wqlhdnce
growh or proliferation, either benign (noncancerous) or ma]i ?

' . ) nant
( cancef desimiwrdgaiviig prlcdaneseoue [res1 B of OUSSPTHE: t dymsallpdie aprigle] | -

"tunor cell,." a r tical equj Sl : ] - alil f
cel | S<gai V00 Pon a mor oS e AR s Tk Pt oL B B KB B R ©
Bon'}b'r{i@%&ﬁa@'%f figﬂrﬁrﬁds . cho Gt fe;bbtthetcb)udith tife ddsgred ypmmifids, laffinity, and
opul ation, and tunorigenic stemcells (cancer stemcells)., As used [
the t eapablity itle g pons rregb@smbw@@g(sys th etséqwaﬁdﬁ-@%}hﬁ‘ﬁgbgﬂ?evéd%hn’
refer - | ' i to renew and

i 1 s L b o R B O Y P em col | o
L0089|0'Dn|8] ter deBeu jrexctchitopdenrs'ahbgeany detminmadnt | eragused anteeoteegepblyi hvetin@ndg,
but not Iimted to humans, non-hunan jmates, rodents, and. the.ike, ich
i's }3 o' BY thda é’é’i"ﬁﬁ%ﬁ?ﬂ g a‘&lgﬁar"caipg@fia&{ t’?la%trﬁ%ﬂr%{l%ze Vil c%ﬁelcgl,ca{l]%eb O!P Iel(?r’rbgv@l :
" subj gaticignd t"tFo?dg". eRhoRif Ysesn I §rsiangaabl hifdpeeican ive Fefed engle fiana
humamgsulf)ljlectT11 0090] Ad?n' nistra inon "i'n conbi na?%l%g vvict h" one or nore

f ur t hesntighensapeinbiacidaged nenéantisuassnsinpatida iedipesgd by teuigrsne yingrf a protein.
consecutive admpistration in any order. [.00: y i

OO oy AL 3 P8 P S el OPEH G R MR Go I Sk B, |
bi ol ogheRhs &sitdpud tomRll biyhertiast fovdng agregicgint Iosoufm 1ebfeacténaayringndmbpicipe
contains no additional conponents which are unacceptably toxic to a subject
to whivpfeatliéndlodandtdedson. aLm@rousuali #i st S, S-SUGHIRQORFHE 3t P O REFPHE!
sterile. ![ng%QZ] An "effective amount” of an antibody as disclosed herein is
an anﬁ(ﬁ]ﬁ? Pficient to carry out a specifically stated purpose. An

Ceff efvmpp amounBindaanafieitdepareminestfasms thcatdngtaofitiersuan taaltdfeneaymer,
inrelation to the stated purpose. [0093] The term "t.Be pegt.g cbaIA.X

ef f eciniteractioms hatweep éf srale pidig Aot mefechly (&8eiBsay 8(53’ and 1is binding partner

(e.g., an antigen). Unless indicated otherwise, as used herein, "binding affinity" refers to intrinsic
binding affinity which reflects a 1:1 interaction between members of a binding pair (e.g., antibody
and antigen). The affinity of a molecule X for its partner Y can generally be represented by the
dissociation constant (Kd). Affinity can be measured by common methods known in the art,
including those described herein. Low-affinity antibodies generally bind antigen slowly and tend to
dissociate readily, whereas high-affinity antibodies generally bind antigen faster and tend to remain
bound longer. A variety of methods of measﬁring binding affinity are known in the art, any of
which can be used for purposes of the present invention. Specific illustrative embodiments are
described in the following,.

[0080] "Or better" when used herein to refer to binding affinity refers to a stronger binding
between a molecule and its binding partner. "Or better" when used herein refers to a stronger
binding, represented by a smaller numerical Kd value. For example, an antibody which has an
affinity for an antigen of "0.6 nM or better", the antibody's affinity for the antigen is <0.6 nM, 1.e.
0.59 nM, 0.58 nM, 0.57 nM etc. or any value less than 0.6 nM.
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other drug effective to "treat" a disease or disorder in a subject or
manmmal . I n the case of cancer, the therapeutically effective anount of the
drug can weduri¢106328 nunber of cancer cells; reduce the PADUS2011/026079
2011/ 106528PCT/ US2011/ 026079 tunor size; inhibit (i.e., slowto some extent
and in a certain enbodi nent, stop) cancer cell infiltration into peripheral

or gangygi nhi bi t : s i et amskiddtiafly GRE tanl" e asidTeakin,
st op) ﬁ)fog%]gr metgfs“% ‘isilrass? is%t Iﬁltaﬁa:%mggim extentt, tau)r/mr ‘grow h; and/or "

rel i ed@otess 5omEfiExitBnhighndegee mir emabrityh betsyerptivirs nawsioe i vatuss (gendialbhene
cancer. See the defipition herein.of "treating”. To the extent th can
pr eveEOGrIEMH afitiFtt oy 19 t}ée)dné/fri“ipél ?f]élntilgrotdbeélgd?sé’,cm%td %’S}ﬁ g ecy C%&%&?érg& f
and/ of f¥HOf Qf&gq}lat%n'é RIrQRiYihast heatdud ebhisaikt iwedigRrnet betmetens 1o alianount
effective, "at dosages and for periods of time necessary, to achieve the
desi ried opriophyr ast biolagsdland/oTyspitistibd] ysignificanse widhiedhacopipxt ef g biglogical
prophyl actic dose is used.in .subject ri.or 40 OF '

0 seadieroct Gt 5y GERbEy e 1y e oyt o uibur eRhp2bnEael 1R ne] paeeat

t her apeutiagabbyt &9k eetd then apBUMIY, [16RMITH@UNO0Y, Tdsabiedn’abahen0%s edlekethen n
refers to a detectable conpound or conposition which is conjugated directly

or i nahiaueddYaastadundienaftthdrdye o6 therefesengesemapaiol 1Bkt ed” anti body. The
| abel be detectable. by it . | O] oper! ab&lbsn8titibh UPKiEs GeNt
| abel W88 PO RRLidY dhliBsl zmgm:{)g % J,“e%g‘;éhgga’t al yze chem cal

al t er gtdigdofs BpaIyulptidatatisatyp polydudeotziompasirt ¢adh onborspositeondehiek isablagorm

[ 0095] A "chenot herapeuti ¢ agent” is a chem cal co(g%)uEdt. seful .in tcré or

t r eat Pentiowid canderire.r diphved cRYYRIPUIEL hARTRIN G RRYTUHFOUE s SB8L0Ss

Chemgﬁ%%ﬁ?%éiigclg&em e WARhUASe bt i RednBta ddgPdctBsk they aldey@hidtdnadenh s,

antine s, spindle poison pl an% al kal oi ds, cytoxic/antitunor

ant i binowhics thdyopeifsonenasairé.fhisbie enbodantrith ediasibodyh pelyseestidez B3csor, e

ki nase inhibjtors. Chenqtherapeutic ents include conpounds used in

"tar g%rt%Hnﬁoﬁé}oé‘r}‘{/hwléﬁdgﬁﬁtﬁ@éﬁﬁﬁ%ﬁtﬁﬁqalg’a’@ﬁ%t herapy. [0096] Terms such as

't reafdo@SL or " WERLABBLen, Okubttibl g plire" Qkferald Biealal Richois 4t tieasalbDEvpat e”
refer to both 1) therapeutic neasures that cure, slow down, |essen synptons
of , afid,drechfibin qonogringEs)ont sastH0F auioslRaPAhoPeg: al aHHists BRrcoP & 186t der
and 2 rophyl actic or preventative neasures that prevent and/or slow the
devel %M&Of a targeted pathologic condition or disorder. Thus, those in
need gfosl eat memhe kil isheninBesgu@td "eadyonilifdie't dvensdd dercthercfers vos eorpp@mé oro
have the disorder; and those in whomthe disorder is @& e@?‘%e entgd. n
cer t ap dedvdivditherpefsthatas dinkpdiora pll Bindegsert| (15 o pRIGEOYR gbadppiragmen
according .o the - 1§ _AN ' 4 pat i epkeShANa one
or mot&" f0 %rh(%lsfdgﬁ%@mggzd: é)efgettrlg %rg{u?%g;n%nAt ﬁg&rﬁgpngerg%t%ﬁglr&%ongﬁ%té absence
of capgepinddly Sentor @AUEOLBN annbddyeot antibods ifmemennhinpintienonpigaies cathalapdence
of cancer cell infiltration into pgc{?i Qgﬁtrjél organs including, for exanple,
the spelened tofthe gercsic fPrRYa §bFey oise SEGE “nd-bone; i nhibition of or an absence

one oSl e eyt o b e S el e echuced mor by di ty

and nmorteabidhys ampransarottio arvelibaidingagsht suches an eouEOLET abedndr § Gesme't v,

tzgg-rg); g_}%g%)lfgpgp% eg%}fél@x%%@%rgg?r i%ﬁ(%lrscca% easculsct:%’tibféf to%r b\é\lgubstantially resistant to
acid-induced cleavage, light-induced cleavage, peptidase-induced cleavage, esterase-induced
cleavage, and disulfide bond cleavage, at conditions under which the compound or the antibody
remains active. Suitable linkers are well known in the art and include, for example, disulfide
groups, thioether groups, acid labile groups, photolabile groups, peptidase labile groups and
esterase labile groups. Linkers also include charged linkers, and hydrophilic forms thereof as
described herein and know in the art.

[0086] The terms "cancer”" and "cancerous” refer to or describe the physiological condition

in mammals in which a population of cells are characterized by unregulated cell growth. Examples
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tunor; reduction in the nunber or frequency of cancer stemcells in a
tunor; differentiation of tunorigenic cells to a non-tunorigenic state; or
sonme conbwoabiione2B ef fects. [0097] " Pol ynucl eoti de, " or pPCmuust@ilm2@c? d, " as
used i nterchangeably herein, refer to polyners of nucl eotides of any

| ength, and include DNA and RNA. The nucl eoti des can be

deoxygf HRRUCHERHE RS ard hAAEEO! tHEBomADEh{phBhaNbEheRl desordd, dbasekemia.
and/ or their analogs, or any substrate that can be incorporated into a

pol ymvorpypaiivalao ex ENplep off yhelr agsersAnplgily naedredsi ¢ wancre siplliceld 1w Fancel

| eotid h t hyl at ed | eot i d hejr. anal t,
o £ nektioh et b e ae e RAE IR QIS RS LEpRAR B bl AhRRER
assenpleYp@fiofidieh, PRpWIBRELUITh Barkef USREBinGdsti il Clapotr, dascreait bendent gidblistoah, by

non- nucl eoti de conmponents. A pol ynucl eotide can be further nodified after
pol ynearvigal qapeer, evrEian £8n4sy: [GRFUSEE PHWIR HCH, NEBEIMh §TESFERENEC OEHEFT

types Qf mpdLil.cat ?&ﬁet%igfz&uﬂgﬁng rcifid@Rafivar: Cg‘%ﬂx%i carGHARL, 1y QAn G, 1PRe OF
more of Cthe Ratura y occurring nlicl eot ’des Wi th an ana og, I ntenucleotide
modi f iRt pRrStAeicincas vufvat caxanplyeoidtdanse, ipatic varchamgedd venkegepey & Igad

met hyl phosphonates, phosphotriesters, phosphoam dates, cabamates, etc.)
and WiRERhEPYESE: | i nkages (e.g., phosphorot hi oates, phosphorodithi oat es,
etc.) [OOtSI?)Ose CO“‘P%’EBW&@%Q@B&m“%&We%y RS R f ASsucl iRt BAARbR, cxBERBICES
(e.g., nucleases, toxins, antibodies, signal peptides, ply-L-lysine, etc.),
t hosegmaiwtth drnpreti tadtamoresth¢re benign oencdiereousp sor mpkgnangt(eanrerophoyeludsist afeni ng
chelators (e,g., netals, radioactive netals, boron, oxidative netals,
etc.)?“?ﬁ@g%kgﬁﬁﬁaining al kyl ators, those with nodified |inkages (e.g.,

al phajoaRgneri ¢ Nyeligints 'dahd@s celbt Cumor sl Wahd gasnniiattduiederdftordfer tofihd foeal
polynucleotide(sﬁ. Further, any of the hydroxyl groups ordinarily present

i n t heomiagmnolealls deived grame e dumeiorr ExgBhesrowlesipibd pHBHAE o uipgmorigenic

phosphat e _gr oups raot ect ed st i : Y to
D eperdeatd e e hedyBsot BeuBRE RonaPh b R A RHEEic AnfENCRLERE O
to solifl SUPPOKS Ssed Hogi th@fem3‘turher ¢eilinalill Gd re@difibe bp tesphotyoratuatbrigenic”
Substituted wth anmi nes or organic capﬁing group noi eties of &g&n1lnto 20
car bowhen enfsrrine Belplyhipdilosy temeasely S5kipe Her $4paE Y &Y TERFYs PR i grentiate to
Pr Ot egii0,.81 QUDS, PRLYRUEL ebides han el S0 contain anal ogous forms of

ri boseor éeoxyrl ose sugars that are generally known in the art, _

i ncl upiosg} for ekampinesueetOrefetshylany a@imad{(@kl ¢imanhal,|inondmngolput not limited

2' -azido-ribose, carbocyclic sugar anal ogs, . al pha.-anoneric sugars

pi el Brstgane™-biiann R8T bINELs, Sy oane w5 B bE WRGFisL 8P L i tiowter
fur a”&éﬁm%gﬁ afa@dcr?z?g@l@ SRR iot" %&v@ﬂaﬁemaaﬁé 1298 iRBChARRH1G hoks] RasTcd@ice

anal ogs su ribosi de. e or nore phosphodi ester |inkages can be

r epl amedhibyaradubgrcnat i ve |1 nki ng groups. These alternative |inking groups

inclu put are not. limted to,,enbodi nents wherein hate 1. lLaced
by P( &%201( "t hi oR{BYISTH) SNy SRt S Bpit) R i Bieorei et
P(0) ORciudE€sitHuliidut (§ i iR&RS &ld donsédutivb h@hine@gkioRi0iyRrdérs i ndependently H
or substituted or unsubstituted al kyl (1-20 C) optionally containin fggn

et her [Q091D- -) | Thitaye, "phppaceutisgl fromylaliopbrdPety USPDIRLOD SGTD 1511k 8¥HA
cycloal kyl , cycl oal.kenyl or. ar - Lot dnages;d yhuglisnt Lde
need 6%§¥%%H¥W@8%¥ﬂ?%8ﬁﬁF§X%%Pﬁggﬁggég?ﬁr?%%“égp i es ?%Qa FRgg%gnucleotides
ref er s@ptibml b&hﬁbr{bntd Wi h dienghaBeptadindiolNAo o[ 0BR8] (bhehitlethmfbmedston!' woddhs a
construct, which is capable of deljvering, and expressing, one or nore
gene( sministeredy ok dpreyulgion Gapdesstile n a host cell. Exanples of vectors

i nclu ut are nQkel g O f M 5iftloot§ el AlsStos PG Ein A AoV LEAERSST ON
vectoﬁgPZEIasrﬁ ? %ggég{?%ﬁﬁqghaggﬁtectgrg, []iAogr RNAnexpresgiqn vectors
assoctateeut dpbciGiailiyosited pomdensimipiigent snoiticar beRiteraxprdesnspivpaliyeandon s
encapsul ated in |iposonmes, and certain eukaryotic cells, such as producer
cel | s? "{BOGIPPRE. t1efq 10030 (REHET BUPOSS pept i de, ™ and "protein" are used

i nter gqb@ggeabl yng rtfihﬁ"th&af,&ﬁr%mt Bl B Sunef rcdth RO aAGh@sn0bf anyntiiagtdn.
The p r can be linear or branched, it can conprise nodified am no

aci dspthandrigteffrativde Ttriatr s distasd obyliseoder ar sobjaeti dsnamrmel. the thescage 96 cancer,

enconpass an am no acid pol r .t.hat has been i fi . Qr

't or DeiraRetee eE e aRL ol P SR o e e Sy R e

| i pidation, acetylation, phosphorylation, or any other manipulation or

nmodi fication, such as conjugation wth a |abeling conmponent. Al so included
within the definition are, for exanpleﬂ)polypeptides cont ai ni ng one or nore
anal ogs of an amino acid (including, for exanple, unnatural am no acids,
etc.), as well as other nodifications known in the art. It is understood
that, because the polypeptides of this invention are based upon anti bodi es,

. e . o o



are additional publicly available software prograns that can be used to

al i gn sequences. In certain enbodi nents, the percent identity between two
nucl eot i cwoenuwe2es i s determ ned using the GAP progr arCrrus@0G0s@e war e
(e.g., using a NWsgapdna. CMP nmatrix and a gap wei ght of 40, 50, 60, 70, or
90 and a length weight of 1, 2, 3, 4, 5, or 6). In certain alternative
enbodj tS,. b pr | coe t i ; ' cancer cell
ncor B 2 o s R A o Gt Wi o o cance

(48) : hbidkrAB3 i0LOF@)phehordaes;liabibitt (0edelosr i svend brgegemdanta ¢adient fmbodiaeneen

two am no acid sequences (e.g., using either a Blossum 62 nmatrix.or, a
PAMVR5BOMEHFIOk MESTHISE: JHRP nd? Sitte B 16 MY, Syt ft‘tf’)_?/%’é,ferin Ve B SRR R TéRGt h
wei ght,Qf %ﬁ'the?spfrré)torﬁs astheiaRutinate Makdr Sk teeadraiitboe kel aentssiind o the
percent identity between nucleotide or am no acid sequences is determ ned
usi ngexttre tat gioud thmpofveiy grosvtlandd/ir kileexishaBeaser 4elisi -it pary pogyioptatiegpd/or

exanpl e, the percent identi can _be deternm ned [ 0

(ver sTBpfo3ico é’ﬁ‘épe}l}'iarcﬁ‘{jgg?' 35&%9&156 ajopRt rrggeirsg% et %Iﬁﬁﬁerg%gegtg\bé:a{e%agésp%ﬁa 1y
of 12, andsdrgaR ReBALLY tPictieveARP I Qe @Eﬁ)h@&rcﬁmaéserts"f%ﬁéalmqt mat nakisgrilent
by particular alignnment software can be determ ned by one skilled in the

art. dincecerpraphylestisodpsreitt gsedt He suiednIRrofaraefbrd GrlIFhEags 10§ ge, the
software, are. used,.. I.n certajn. i , e L ity "X' of a
i r st Panr A NG Uaten i b NP B RS AR B P AR bR L) e as
100 X[0p¥4K), wWhehew¥rd Slabdlewhuiraesd lefreiantfees @ci dbtewdildv@speodredoaposition

identical matches in the alignnment of the first and secaond , ence S
al i gnelichyis ¢paiyghted digeibt PbW%H?CtéY pathei 3HPady 8 4% Eh e HF ﬁnﬁé@%@% r%é?éﬁ?

and Z}'hé 1abBah Rk HetARBRESy Bde1f (t@%' Al dtbbd 1618 BE ARGt RBAUBRAS)- or| n thhiGast@AgL h
of a first sequence IS IJhger an the second sequence, the percent .

i dent irt ynzgfnatibéabiel, cah cselyuepioanitd dtetior 06 Adulstgtreroronn or pempesiier Whikan
the percent jdentity of the second sequence to the first sequence. [01011As
a nons|defpctab exanpl e, whet her any particul ar pol ynucl eoti de has a certain
per cefjo3ge SeqUANGhANtilid Ggtht! it $ denlieasionfdUnd deetul Galthe aleaheasb85%
identical, at least 90% identical, and in sonme enbodi nents, at |east 95%
96% Qif%er, 98 dless II%chasrmiod abyort. & lassesedfcthemothesanguan egenésainclude, g piedioh

enbodj.nents, be determ ned uysi he Bestfit . r /, SGONSI. A, ; :

P S e ST S S TR i e il
ReseagaibiRakk, (opdRomeiaCentilitors, dMEBb&ieY), phbtosaRritiers, Besd f kinass embtthers.

| ocal honol ogy al gorithmof Smith and Waternman, Advances in plied .

Mat hefhemetheRpeut82 aggys (moRdy  carapaundsl $35d Bestargdethelerapy WgﬁoF%VnB%%en
two s ueqﬁes. When using Bestfit or any other sequence alignment program
to det®B"M'NE%%het her a particul ar sequence is, for instance, 95% i denti cal
to a [opbsl ence FeauencR aaceatidihgr liecatrhenthoedenteat' v éatdvaningt he“tpatlaneteer s

are set such that the percentage of identi%y is C Iculateq over th@ ;%j#
| engt tefest tor hethr &F dicssneatindetaswics dBalseee ey MM [FETgREP YRS HindlEgy '8¢ up

to 5% of the total. [ ' ili e S lafsol e ah€fHr | REQURNEEVALLIve
al | ovar(?.greS%‘é’glalgi‘fg‘g‘g%g?&%oﬁﬁ{s%%%l s 170102] I'n zgo%gggjnboqi,ngﬁt s, two
nucl eieaaetdhaoprepalt ypépt sbesthefdey tlepinmmerfts oreetadepashegianendilipy of dispitdetal |

meani ng they have at | east 70% at. |east 75% |.east 809 85%
IR N O e 8 g T S TR T e D i i
nucl egih 4% OhdaNdRn aGidh FIRSAiHiBer @8 bE pYsveuddan 16 ebman @thbddinaits, gnadjctions
maxi mum correspondence, as neasured using a sequence conparison_al gorithm
or byswdicessélllyi Hepadt ifoncaricar eeording teHsoarhedt of thegurtant yveRiat ¥ Gy eatiept
regi on of the sequences that.is_at,| t -

r esi dg‘boé” 5 P9 G %ft?lg@llqu/w%garl 5%@\92 uEen ce}%g%e %gﬁ?&gP%%vae]%p%%I 00%3%9

r egi oBelishan:@QctBR reticduamr sale; ligdsitioabdudr 40alRAca o icaues celbrinfilition into

sequences are substantially identical over the full |ength of the seguences
bei ngpeiisa auzans neHUGSE e CEBE RGP SBieeh ObFansei st oy SBtharcdrrgion
exanple. [0103] A " LMS s AR AE ' h@kbr d 18clidt oMyneforone
am oo LT d e g e e

si m | afors b@aptohRiagsockasd Witk sheadpea fit nancacirdduced indukiditiavd mpriglity; Iraprogéent
chai ns have been defined in the art, incLudLn& basi c s%de chain%iggbgbfa

| ysi n&l qealigy af HE; redustioyim@morigenigity, WMQBeEhG T RSIPEY T HAPETYT PPAE,
glutam c acid), uncharged polar side chains (e.g., asparagine, glutam ne,
serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,

gl yci ne, al anine, valine, |eucine, iso&gucine, proline, phenylal ani ne,

met hi oni ne, tryptophan), beta-branched“side chains (e.g., threonine,

val i ne, isoleucine) and aromatic side chains (e.g., tyrosine,

phenyl al ani ne, tryptophan, histidine). For exanple, substitution of a

o o o, L



include both "A and B," "Aor B " "A " and "B." Likew se, the term"and/or"
as used in a phrase such as "A, B, and/or C' is intended to enconpass each

of the fovbawimgeeabodi nents: A, B, and WD 2011/ 106528PCT/US3R0H160026079 C;
A B, or C Aor C Aor B, Bor C Aand C Aand B; Band C, A (alone); B
(alone); and C (alone). IIl.FOLRL-binding agents [0107] The present invention

provi ges,agent ol NathSPaRbr SafrbdheRt e B skeflBdils thhesen@geifGedlaton of

i

T
referre to erein as "FOLRL-binding agents." The full-length am no acid
(aa) amwbripeaicaetls tea fort-Junsegeeitctse; foosoBOLRIbgRBOKPOECIsn the art and al so

rovi ded_h [ . d . : i
00BN Eer ¢ i P RRBEN TR 5o ( RCIBE R T Ao o0 apisnr gl SRR Sidter 0

I mun 812—%%5%? eScRbtRR! YPER 1888, dfd FRMRleeDNAdARRISA. tihe hOlRlide ndi by
agent re huneni zed antibodies. In certain enbodinents, the FOLR-1 binding
aggnlt _éecﬁqyebhmmuzles:i ribena¢lootilest mphidieumnrigelidgs\o daggst PrbeR el MR8 O KBy y
an I ght chai.n shown as SEQ .| : r i . -
certa?_SEW@B@Wﬁ@Ht§fn?HB? Eﬁgﬁ§%$§§pg%?g82ﬂ§§§gg§§ﬂgﬁgw§§%%%fgﬁ% tﬁg%de

f ol | owiNeoBhiRCHSdifled Riubicbtimsobiidhessattiylandd tunkarideebhd theireahategst Hepresent,

tunorigenicity of at b duci [

L he't gt ootinbifhe AUSHOR dg PONC G CReREBrSh PR vt o o SHa et IRarien;
tunor cells i I ' ' ' T ' | i

or oveRte pilisatdf BUaRRE Fod BERRERRILE piFinutRoAICIONpUTA, DD i Of
| Mune&oph¢ Bgdteesnaifial bter Egpntiszatinat swpesibiyi @ajugptipn mdthha tebalUBOLERPYICger
cell death via a cytothicgggggt. For exanpl e rtain enbodiqy

ant | bbBisPe Ao O 4R oy PErBON GBH ed td Ryt SHei hdl 0 LAl

T e A T o Rl

conj ugaisedvith uncharged linkages (e.g., met,hyl phosp onatesc,) rph%r;}t)lllo?ggs¥erls,spﬁlo%%)hoamidates,
cabamates, etc.) and with charged linkages (e.g., phosphorothioates, phosphorodithioates, etc.),
those containing pendant moieties, such as, for example, proteins (e.g., nucleases, toxins,
antibodies, signal peptides, ply-L-lysine, etc.), those with intercalators (e.g., acridine, psoralen,
etc.), those containing chelators (e.g., metals, radioactive metals, boron, oxidative metals, etc.),
those containing alkylators, those with modified linkages (e.g., alpha anomeric nucleic acids, etc.),
as well as unmodified forms of the polynucleotide(s). Further, any of the hydroxyl groups
ordinarily present in the sugars can be replaced, for example, by phosphonate groups, phosphate
groups, protected by standard protecting groups, or activated to prepare additional linkages to
additional nucleotides, or can be conjugated to solid supports. The 5' and 3' terminal OH can be
phosphorylated or substituted with amines or organic capping group moicties of from 1 to 20
carbon atoms. Other hydroxyls can also be derivatized to standard protecting groups.
Polynucleotides can also contain analogous forms of ribose or deoxyribose sugars that are generally
known in the art, including, for example, 2'-O-methyl-, 2'-O-allyl, 2'-fluoro- or 2'-azido-ribose,
carbocyclic sugar analogs, .alpha.-anomeric sugars, epimeric sugars such as arabinose, xyloses or
lyxoses, pyranose sugars, furanose sugars, sedoheptuloses, acyclic analogs and abasic nucleoside
analogs such as methyl riboside. One or more phosphodiester linkages can be replaced by
alternative linking groups. These alternative linking groups include, but are not limited to,
embodiments wherein phosphate is replaced by P(O)S ("thioate"), P(S)S ("dithioate"), "(O)NR;
("amidate), P(O)R, P(O)OR', CO or CH, ("formacetal"), in which each R or R' is independently H
or substituted or unsubstituted alkyl (1-20 C) optionally containing an ether (--O--) linkage, aryl,
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[0111] I n certain enbodi nents, the FOLRL-bi ndi ng agents are capabl e of
inhibiting tunor growth. In certain enbodi nents, the FOLRL-bi ndi ng agents
are capabWwe 20of1/iop828bi ti ng tumor growmh in vivo (e.g., | RCA/UseNage@e nouse
nodel and/or in a human having cancer). In certain enbodi nents, the

FOLR1- bi ndi ng agents are capable of inhibiting tunor growth in a human.

[ 0112} TBUS, ¢yl 1V RIdafRnpr Svirdias]. aldhumaniagd iaatjobatylcotidantdigeridaitiedi. ng
fragment ‘thereof that specifically binds a human folate receptor 1, wherein
t he ahihé porydivgnissérimion {ra)icn thelviplhialcatidPREG IO B5TRG @Pﬁw}w BRW) japy
NO 1) Na}xdheavy chain CDR2 conprising R HPYDGDTFYNQXaalFXaa2Xaa3 (SEQ | D
NG 56); ‘and a heavy chain CDR3 conprising YDGSRAMDY (SEQ ID NG 3); and (b)
a |iglgooghai n CDRI (E@MREHSH" NEedRASQONSRAGTSiNH (cHREDI¢ b NTVE)ing,anti ieghressthgi n
CDR2 conprising RASNLEA (SEQ ID NO 8); and a |ight chai VO

2011/ QOBS2BPTTEUSE) DI SGRED S)@Rate%%rﬁ???f)ﬁg?e@}%@%ﬁ?&ro TP Folgegput are
wher ej Ll Q. H; - ! OfR Sack,
N and AR G AT FELEE, WA PN Chr BN R SR RailS, BELA GO flee
enbodi st SDNAer aatA bogyession tshetoru Msediated nvith odgoniodsondenisimgt 4gents, DNA or
above-descri bed anti body conpri si t he heavy chain CDR2 HPYDGDTEYNOKFQG
(SEO ROy S rOTEST AteBrIGe T HRRUrTent s B THRPSRT SR proU eg baer
humanizgd antibodi es or antigen binding fragnents that specifically bind to
FOLRL that conprise the CDRs of huMovl9 with up to four,gei.e. 0, 1, 2, 3,
or 4)[098Bker vat e teams fipolspdntidsd Baertidat’iaod S pioesin CBR usethiméerchan seadly bgrain to
enbodi nents the i nvention ovi des, hu Lze i bodi I bi, ndi. ng
f r agmhETstor RAYMESed 181 # { o ndy gnﬁtﬂaﬁ?r? “t1o 1}??‘%1’ ér)'r’lglcﬂéeg?1 Sggrloﬁngvl\?i%?lgg’nh? %fé
ant i bagy,CRMPLISRE: arkidd Rideany iChal Be GRRIuSEMTYY SérgniB¥FMNY JEBQ ttEnNasd) ,
or a variant thereof conprising 1, 2, 3, or 4 conservative anino acid
subst énagnipessan amineavid rethaher tCORRS betrpnPSilleg NRUHPYGDY YRR (SEGTH!e:
NG 2),. or. @ vard ant t.her i Si - : ] S IoVieer
ot d SibeR R Al Bk BIRh TRt Fesiait, AoRRRARE B
NG 3) mafipuftiéalor aitidifidagoealicle asunijsdanign 1ith2y laBlingreodpooaseAlsatinaiedalniition
acid substitutions; and/or (b) a light chain CDRl cogﬁpri i ng : d
KASQSUSFENgi vHRIESED F{3NEs: 1)0LyRsPHEes, shniaipns: Higr Yoo oFRfi‘i’gﬁi Hgany amgno acid
4 conservat v Moot iUt RNStc.)aad 4 b P dRAt6 R RRdve ROthe
Rasne e Bty st Gl DB el @B 2o BTk BIRY GG RN,
consennal iy enderitoad e, besasstthe poliypegideanttas frivghtior: irgi basWDRB cEYipPiss.rig
QSREYPYT (SEQ.1D NO.9), . or a variant thereof,conprisin 2, .3, or 4
consefVELT GBPHMSBISatic #OLRERETSE G7F BRET 4 ﬁ‘ﬁﬁ]c%ﬂgglgﬁ%sé%?ig%%b}éa[ﬁsmo provi des a

h“”a.”@%@i] anti begy (AFRIeit)" Ut &%éngeiaeﬁﬂit?’diiﬂghef cQgBRINST tilvesieniord hadleic
specitically binds a human folate receptor 1, wherein the anti body

conpr agésor palypeptidenvyfec traiwp GDROICHAPFICSS ALSUESYAUVBCESED oGO lgvhaavy

hai i si ng TISSGESYTY. (.SEQ 1D : '
Conpr PG A AN ESEG 0 I Casarise i) LR Hheki 18 By e
COWWEI_?@{&%E’ P CW%iSEQIéd@séy@)Z?&;mxmmtcmmw reon@Emkisenigeg any

GATSLE NG 28);, and a light chain CDR3 conprisjng YWSTPET (SEQ | D
NO: 29¥onspOalBd pmingedcidbubsEbiens aepdrs of @ﬁéeﬂwwqenatypr iRFESTh TR A 8%9

anti bodi es or antigen hindi S, t : cl.fy I ;

t hat %ﬁ%??cgélspﬁese%ﬁ%cgo %ﬁgf-‘é{ m&%horu%%rgﬁ gudrr l!()}ls:%ias X10?ﬂs , UEZ)Q 3, or s4)
consepMatithngs @il BOWAE she Kub®h it teiadnthaten bEDR:d Hhubssin khgweertaphareimb edidragnt s
t he invention provides humani zed, anti bodi e or antigen 1bi ndi ﬂgl fr.%%brresn{h%
that spdestidecsrrsness nd¥ieasunl MaR 1P g éX?f@_Bépct ot STt & The 28Ht T'body
conpr 'a%%ﬁhhn( @e;c@ib@&%ka‘mﬁ'@g &D?ﬁ%d}m&'ﬁm%%@@@ §78EQ4l R OB Hoditedan

vari an ereof conprising 1, 2, 3, or 4 conservative amno acid
subst iKtauiti end;, 1808l BrocaNhdavsudc Kai ,rpICHIR3 - BdpridinagrpPragsceeythy NBLAST and

XBLAST programs (Altschul et al., 1991, Nucleic Acids Res., 25:3389-3402). In certain
embodiments, Gapped BLAST can be used as described in Altschul et al., 1997, Nucleic Acids Res.
25:3389-3402. BLAST-2, WU-BLAST-2 (Altschul et al., 1996, Methods in Enzymology, 266:460-
480), ALIGN, ALIGN-2 (Genentech, South San Francisco, California) or Megalign (DNASTAR)
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WD 2011/ 106528PCT/ US2011/ 026079 (SEQ I D NO 31) or a variant thereof
conprising 1, 2, 3, or 4 conservative amno acid substitutions; and/or and
a heavy oWei2o11dbRRsconpri si ng DGEGEALYAMDY (SEQ | D NO 32pCmrusarnaedoant

t hereof conprising 1, 2, 3, or 4 conservative amno acid substitutions;
and/or (b) a light chain CDRL conprising KASDH NNWLA (SEQ I D NG 27) or a
varia f Ry 1S . InNRqé&icls. In certain
substfg&{eua;d?g{?g;gl %‘ﬁ’g‘m@mﬁ%#ﬁ%ﬁrgﬁpﬁo%%% t%g%%ﬁb E?‘EZC”%’L\? ET (SEQ | D NG 28)
or a smabbdintentshéiegefceoonpniityibegvden t®o Bicleotidelsasupsess vaddtomingd wongdic AP

substi tutions; d/or a light. chaj C risin YWESTPET, (

NG 299108 1 G HE BT TaoRp LSRG IPG N BE TR RO AR Ve Sary s
aci d syhstdt Mid Pnsien] HLLE] bN1.cEr ai B, enbpdh BMLS altbfetivamapsdigrner OviGER
humani zed anti bodi €s or "antigen binding fragnents that specifically bind to
FOLR1ptogesm donpe i GECt beveDRspagkageu PRk gnagirptiatgp the afgsuithnj ofeNegillenpan and 3
or 4)_.conse i.ve. am, po, AC) ti i e i L
embou gt ch aie't AR PEPEr o N eDD binbb oL B bhy RO Preeh B Bpfhesn
f r agnRpg smiddadci® RRGEhdes @ Ly ubhpdahé hBrBsurf 6D atarix ece@Av23) matrer, ehd atehp
anti body conpri ses: ga) a heavy chain CDRL conpri si ng TNYVWQ#& SE,Q‘l D NO. 60)
or a vatghaaf 16.nkk daf 1@chys s drigd e lepgthaveight of o gnsefval | VRCTERTYFY: d& certan
substituti.ons; r g i LSy EeNes i

G o1y BN i P Rep Ry befinh AuCkR A RS W04 LR ke el eine
aci d gihsgdrttbini eneyednod dviilenCABIGAVY: 1 ¢HEi (A 9TDIR3 Foo mprmige.nifie ROCKVAAYIL{IBEQ
| D NO 62) or a variant ther conprisin 2,.3,. or servatiyve 1 N0
01 d SR TR Bai e LIER) PROTT e ) SRR BAN G HA R

SEQ i Ph ,pafamdters Gbr FhaLi@d$ elimahdnt e
o ot Sap iprpd) pbonf oY 016l daIRALy GO Bl oA e e D e e o

| D NObp)arideular whgrinaent fofievaeofcas omprdesimiped, b ong, slolleds i ofig edtrat Inv @i no
acid supst.itutigns; .and/ or | i chai n conprisi;n | D
RS R et SRR R A e S e
aci d ﬁfébﬁéréén%ggqaénm&@‘kl’?&ﬂ 1 (R 4rdind RIDodjubRid & a tERni Neginconnpnovtides
humani zed antibodi es” or antigen binding fragnments that specifically bind to
FOLRIcalheduted owprQ0se ©H&), ODREe of ihgrRIUmbept AMify #edfrstifugs; sceredpas idenyealz

or 4) conservative an no.aci i i r IS i
enbodl“r?&ﬁ?% T ﬁg %1}%1}818??8%%‘6@6?%2@5%?&#%%d}%ﬂp‘%nﬁa. bé%l%%?ﬂs{éﬂtlﬁ eetr:ﬁdl))rip%iang
frag Bpgﬁiﬁulhh 3tqueRes iafi g?rabﬂtﬁprb'gmﬂs)hmdﬂ dnisn tifeoload] enunetee paforesitipesmvive tied neaone )
anti body conprises: (a) a_heavy chain CDRl conpri si T SEQ . ) 66
or a seauemget tibe kpBthc@pfifst pesyence 1p longer @@ﬂﬁhecﬁ?ﬁ%{] \QFQP%% ﬁ@gﬁ%ﬁgan“ Y
substifyti , / L GR% s ONRRE &1 SEQsédand
NO. 675)%%(;}6 %g@%ﬁla%%teqé ﬁ%r%gﬁﬂc%%%ds%i ng 1, &%’gag@%?& c%éﬁservaig/i ve arsri ng
aci d sdspshdettotthonst s@neicer and a heavy chain CDR3 conprising RHDYGAMDY ( SEQ
ID NO 68) or a variant thereof copprising 1, 2, .3. or 4 conservative 1 NO
acid KUBSL Tt uti Oris? PARGHBANE GFaDl gHIcER Ay gy ymicteide ' ot
2011/ ég[@{é@gec;@qué%%%é&%?%. GO géa§ti 019/, RASENLIY TNLAs( SEQ iHB1NGY, 68 )eadlr 9&%

€ 2,

vari a eof” conpri si hg 4 conservative am no acid

1 or . .
subst ideuti¢zdnsid iandihe emdoliingnts, ehlgist IEPRIC o AP 83 agorTRENIdenti¢abEo 4 Bfagncs 4)

or a variant thereof conprising.l,, 2, ar .4 e ' ! :
SUbat NGNS aidrBF S TR aHe B ATt Y RSP pR i grsin

NO 65)c@lenfe WahiyARPdcRRI e Verg@MRITbS URLK, Gendtics3Coputér Gonge Utatdrsiey Redeach
acid substitutions. [0118]In certain enbodi nents, the inventjon pr o%lgﬁ%eg
humanPai 52 S¢ibout 28 ve Maditang 84 Bi7h) ndestiiagpriie dogahhemeloey pgertdim ! BHA t o
FOLR1 t conprise the. 0 =57 5 Wi Fnl , Brof3,
o 4) “RRCUPTRRT (Al 06 A R e P R Tt e segmerto
enbod hHﬁBIo%%tb*éaNédﬂVt%f[ deQilerREQViNtRa Usingeiisriechramtyidiioatiseguenre aligringen phiguaing
fragments that specificall ﬁf?ébl nds a,. httman fol a ?" r.gceptg 1, fv\,her ein th%
ant i béugetennipe vdetier @ PATHEURE SGYUERAIN %‘Dﬁita’&‘i?n% ESIES TSEG 10"RE72)

cubst FGE R 4b M6 e ATRELD e s 0650 FRMENIR BERATTOCER D

NO: 73}aloiilated\oaei tntfull kegtoff tcomperesienycleptids se@uenve and dh gapsiathorelazyi Hop
acid substitutions; and/pr and . a .heavy.chain CDR3 comﬂri sk ng EAYGSSMEY ( SEQ
| D NOto7 %o erth%lt%lr‘?’é‘ﬁf’r? Eﬁmld%i}%ﬁ 'éf?{alcf,se%eng? agH 3W8%‘nser vative anino
acid substitutions; and/or (b) a light chain CDRL conprisi ng RASQNI NNNLH
(SEQ ID NO 69) or a variant thereof conprising 1, 2, 3, or 4 conservative
am no acid substitutions; and/or a Iig?% chain CDR2 conprising YVSQ@VS ( SEQ
I D NO 70) or a variant thereof conprisfhg 1, 2, 3, or 4 conservative am no
acid substitutions; and/or a light chain CDR3 conprising QXNSWHYT (SEQ I D
NGO 71) or a variant thereof conprising 1, 2, 3, or 4 conservative am no




WO 2011/ 106528PCT/ US2011/ 026079 Iight chain CDR3 conprising QQYNSYPYT (SEQ
I D NO 77) or a variant thereof conprising 1, 2, 3, or 4 conservative am no
aci d subswotwti/oses [ 0120] Pol ypepti des conpri sing one ofcrhms2emaeardual

| i ght chains or heavy chains described herein, as well as pol ypeptides
(e.g., antibodies) conprising both a |ight chain and a heavy chain are al so
provi »1 The p t LSt E - ab 1GpupRtEs o f tihe iMedniiabl £e
domai ﬁﬁg¥] t he hfenaégﬁgh%u n 6@E%§N&/%3u%%d aéﬁiqﬁegovg/ chai n of huMvl9,

r espeatbistaetiyily fHhetiqubl yeeptd ey have SEGQsE PNt 1eGt 73%c ahlsaitSe %, ik logglr§Sdb| %

d in light chai I 1.00, .th Lable, J L} ght i J
1750, g0 gt Serat coupOrBHCE SoS E 108 TR enshlous S phET ke
hu Nbvljegi’duﬁﬁéé?l%?};, IWigdhYeondiige PR &Y Pepiel d6s miakinRER chPedioBdertd, @ntiedbiraiongid se

the variable domain of the heavy chain of huFR1-21, and the heavy chai.n of
huFR1selignaeespaetisve bigorilte opdlyyypeys iinsesctisn. SEQrarpinesbadiments 2 NEBNPYHE e

the variabl e domain |ight chain. and, i chai f FR1 - ] y.
The oIS gasErads Tt cabrrbiRpe SRl 14 IR0 eoBih e B A o
t he hgaviiGhaivalef thbdhitkeds oraner 4 agheryionahal 60-680 révikRY -2 8cast @spefiloel y.
The pol'ypeptides of SEQ ID NGs:96 and 112 COITDEI Ee ﬁhe Vaé![ abl e domahn

| i ght reshiaien caribie Ispatenceshar nubttariiairidagical eass dpe YEISEthrik HsoicgpaIses A¥Le8 of

SEQ ID NOs; , 99 .a : : | 18] doppi the heavy chain of
huFR19%§?ar3C}iéu?l}1€Sdtﬁéé€?}ﬁgE%%nrﬁggéxﬂ%&%ﬁgg‘%uﬁ%spec‘t&%\ﬂlg. The pol ypept i des
of SE@10B) NOs: 98 'andschlAdive anyind sedtshbstivaidndb endomahivhlcnglamieha¢if regidiel i ght
chain of huFR1-49, respectively. Th ol ypepti des, of SEQ | D.NGCs; 10
117 coppcrdevithandibst 350 aorPndv Fevies foayiet AergH %&ﬁgﬁ%% i fid
heavyiegmké‘hafingkktﬁﬁﬂa% Qe dhGRREGTE ¥EIYde g iRy RENAhEIDEHE WasiSFQel dRaiNeXe £00

e

and 116 conpris variabl e donain |light chain and light chain of
huFR1ksihe, neapec thisteline), Fhéic poleygeptsi(das asparsE@cidDgNGnitowidndnchaeed PRBY | se

t he variapl.e domain of.the heavy chain, of huFRl-65, h : i, . of
ARG R R R R e AL LT
the V?%.?%l'y@in@%%ﬂe,' VoGt 1ehahd) igeldinegptolebaplengfalMitkRnefifioninesipgtoihas), y .
[0121 so provided are pol ypeptides that conprise: (a) a,poLgpegtlde
havi nhetatbrirehed salsochai®0ls sedusariaci daiis tigoleusitspandpaionyalic otids ChaiRy /(&8 ( b)
a polypeptide having at | east a 9 S ce il Wt
non: 1HPERhe. et e A GREh AR Pihet AR AETE Sul o of f headeple for a1
havi ngrahipiits 9Q¥n&eauedcabitiein. iy ctnaibE@bddiMIts JDneervabie aubdiiotiofshin e
pol ypépti de having at | east about 90% sequence |g¢nt|t to % C%I .hKBft41
and 48:quanees opripk Peliedc $ 38 : I d
i beloieRies por ppopctent BhaRVEGOD LS oPRFes PoPyBLBL T HLS
havi n t | east %: ] 7 | D ING 1@l tHdlBOL&ndbor
by =By 4B L B e e e Mot 13 (s S0 1D
NC|B: %Jh?i_hdﬂhbﬁpolé\b@ﬁidfV?Vﬁﬂ?dd%ﬂﬂrtl@glog}mmdsd@@ 1deh3fylrfg):ip¢1f@éieE€Q@ agiino acid
pol ypepti de having at |eas ou 0 sequence i.dent i - or
115; aw,eeﬁaﬂtf%fu@%woybé‘@eqhd@o RaWA LY NGE aﬂﬁ%"g’t be%ng are _‘%”' Rl e @2k,
2011/ %Q%ﬁ%ﬁlgélpé%g;#&%%.? 9.ahgut1 POPI90gNeNRRYIURBL ALl Brdi@n Q | TIKBINE
or 114 so providéd are pol ypeptides that conprise: (a) a polypeptide
havi ngs&at199%asihnd &hoks ct 90 Brse qlish dead. dehtlith94: ¢ 18807 (PN 101 or 117; and/ or

(b) a pol ypeptide havi.ng at | east about %% e i i by b0 D
NOs: 1@‘810631 116. /S&‘E%?dd’f‘ W&%fniﬁgcls%%rs6%%?%%@%%%@&%%?&3 (% S“g@ e

pol ypeRtiRe, 1fayidi@s ahlcbe@s bombaudicdQ%iseguemesvisdent i ty to SEQ I D NO 103 or
119; and/or (b) a polypeptide having at | east about %00 se uenge igaenti ty
to SEQ@I05] NOs: 100isomdars®od that dererelicn CBRBOFENTS detH eﬁf%\?&?ﬁémt dk° Cgpistses
a pol ypeptide havi ng. at_| .- 980 : 96 i | §@sindakout
97% at® %réﬁé?g’aﬁg%?‘g“bg§%“a§°%%¥é§ %P‘g%g{&%@ogt@&é‘%o@/?égqﬁgﬁ%gfi g%@%ﬁ% to SEQ I D
NCs: 41 chsislifp d&entddly A2 aredBscoprodi@ed. Thus, in certain enbodi ments, the

pol ypeptide conprises (a) a pol ypeptide havi at, .| east abput. 95% s ence
i dent (9106 0 SEQThD tRK: Eia‘&VorG,anﬁ gt a(pglfasﬁ Sﬁg‘?%e‘éﬁ’@@ﬁﬁ alf 1Pt§a§et% 3
about 1 90%0( est(foq% @RChd! I§],.e Al §yp b O'A§EQ1& i NGBt Qist 3the ltBn€ edrdadrn a6 badin eptirsse

t he pol?ypep I'de’ conprises (@) a polypeptide having at |east about 95%
sequerge identB tandtoe CSEQihEndNG: td 2neompss carhagidhe (Wiovengemppdipiontie haki HY at

| east about 95% sequence identity to SEQ ID NGs:41 or 45. Also provided are
pol ypeptides that conprise: (a) a pol ypeptide having at |east about 95%
sequence identity to SEQ ID NGO 97 or 113; and/or (b) a pol ypeptide having

at | east about 95% sequence identity to SEQ ID NGs:96 or 112. Al so provided
are pol ypeptides that conprise: (a) a ?gl ypepti de having at |east about 95%
sequence identity to SEQ ID NO 99 or 115; and/or (b) a polypeptide having
at | east about 95% sequence identity to SEQ I D NGs:98 or 114. Al so provided
are pol ypeptides that conprise: (a) a polypeptide having at |east about 95%

o " " v N~ ~ A N A A A —



deposited with the Anerican Type Culture Collection (ATCC) on April 7, 2010
and havi ng ATCC deposit nos. PTA-10772 and PTA-10773 or 10774. [0124]In
certain ewbadimesi28, the FR-1-21 antibody is encoded byPChaspéiamndods
deposited with the ATCC on April 7, 2010, and assi gned deposit designation
nunbers PTA-10775 and 10776. WO 2011/ 106528PCT/ US2011/ 026079 [0125]1n
certaicn gnbogh MERts.C;tAer BUunBRr zed ant Chadingss; agd EQARkIceY;B salbsd)pmid @l |y
the sane affinity as the antibody chineric Mov19. The affinity or avidity
of an(@endbody for an antigen can be detel mined experimentally using any
sui table method well known in the art, e.g. flow cytonetry, enzyne-I|inked

i mmunoabsor bent assay (ELI SA), or radi oi nmunoassay (RIA), or kinetics

(e.g. 11. Bl ACORRTMiamakyigtrgy . Direct binding assays as well as conpetitive

bi ndi ng assay formats can be readily enployed. (See, for exanple,

Ber zofaky] et alThe predsiit loehtoAirogass hdener @et épenigically bindunaemePOBR 1. These

| mmunol ogy, Paul, W E., Ed.. Raven Press: New York, N Y. (1984), Kuagy,

Jani saganuRs! &yredvio Mereipr sse ROLRhEinds1nagapts. Nelhoybik lengihyaminggisyd (aa)qgd
met hog%@& rhA&daeE&! Ry F&?l”&@%[)@g_i?ftﬁé A b¥d Qo BrRAMdyl iR Tas represented
ant i body-anti'gen rnteraction can vary if neasured under different

condi by 6RE) [(ENQs;25salRocmneentelat i on, pH, tenperature). Thus, neasurenents

H
f affinit d_ot her anti -.bi ndi .(e.0., K Kd, Kon,.
Rof £ D8] Yaclo Hi t ot Bnasn R IBENSol G4 ofOGH s Bty 8hEe arfe? geiSig a
st andﬁﬁﬂ};ﬁ&%n b8 or g§1y&5&9¥éﬁs.i N4 RBnRr EmBHnRHED tRS HAIR bWih@hg dgssiki bed

herein. [0126] I'n one aspect, binding assays can be performed using flow
cyt onbtmynioel eelibaliexprliossirfagn tehdofOLdRLs, aihe | FfehRoln biténg @ges eare faymanized

exanpl e,. FOLR1-positve cells.such as V3. we i .n i g
concelfrRfF 851%‘6 UL H 1ﬁ-o i‘—‘a ﬁitlba?ﬁ%' R%%Eﬁbgesﬁle&g ﬁ%& ﬁg}itl%lgggstgﬁ%g vg%tgrﬁ@ %gﬁrr%lﬂdeg ih
100 ufnd FNepdhvEgs. (RPM - 1640 medi um suppl emented wi th 2% normal goat
serum). Then, the cells were pelleted, washed, and incubated for 1 h with

100 L (0109] of FI TTCcevnpugabedimgniat Abt iFQrdtisbingmegaginisnBEYS REFeN M9Es At Body
i. i I | . . .6 i
(suc 603?) Iér? '%Pft?ﬁls n%?lfkﬁt Mo?l%ratfuge]‘l' Pg;ﬁgrg&]agelijsa?&ﬁlgg @ RAhGG XC’I‘[% %11 f‘t&lngil-byn

FACS € cells*were p alh, washed wth uffer and
res uswaadigg thd (r2@&nkY lof findeBSeaoedlBiinitingtuhferf mhital wety geowtBainplase weveal,
acquired, for exanple, using a FACSCalibur flow cytoneter with the HIS

mul t i Weager salinsicath ol Baeias)s e A1TFET NG ICCBITQBLRSEIC ?zfrcf% 0ot MOpHYRPEEFIC state, or

Bi oscé%%ﬁ?%er&%ﬁ%fq Orv%ac@ss' For each sanple the nean fl uorescence

i nten “exported and plotted against the antibody
conceflting} i on i in acs@mienitogindmd, itmgererjagacsaoboidi agerdu tive specigeagiyobidal

dose-response curve is fitted for binding curves and EC50 val ues .are

cal cul&pey F@&&}gtr@g%rg?eélr@eagh i3 aa%yteﬁoélﬁhefggﬂt‘ Pﬁ?rs%agl@?ml? REgee §m%f) A8 er s
(G aptﬁxﬁ%d Qb LWA8an BONRP £G80d ) confZadVidl ARy GANNGIE tHAGH adsvaAedTRAmHT0R
for the apparent dissociation constant” "Kd" or "KD' for each anti body.

[ 0127¢dbnogirenal hatiGIdRl] &y watsihatpnelyatien Usi segtainy plidraeivg readonsnts.siieh
as those descri ged b%Ko.hl ar and MIstein (1975) Nature 256:495. Using the
hybr i B8R ORERIPSEY S H50UEE idinst er, or other appropriate host animal, is

i Munj@ed) as descedbed caboditnehe, el ROLRTBenddinagtts 48 chyablly opimbibytiestuafor
anti bodies that wll (;geci fical !Eé bind to an i nuni zi ng_anti gen

Ly nphetsyites Ivemitail embesimicninihe FEH-R Inbipfing ggemts preapaiie P vt aier etaygh
| ynph?nc)(/ti\%s (é”‘.é? iinsg l)?eglggraﬁnglofu%@ %demna%l1/n1961§§§£§]{é%§§0@a%é&¥60ﬂ9 certain
embodiments, the FOLR1-binding agents are capable of inhibiting tumor growth in a human.

[0112] Thus, the invention provides a humanized antibody or antigen binding fragment
thereof that specifically binds a human folate receptor 1, wherein the antibody comprises: (a) a
heavy chain CDR1 comprising GYFMN (SEQ ID NO:1); a heavy chain CDR2 comprising
RIHPYDGDTFYNQXaa FXaa,Xaa; (SEQ ID NO:56); and a heavy chain CDR3 comprising
YDGSRAMDY (SEQ ID NO:3); and (b) a light chain CDR1 comprising KASQSVSFAGTSLMH
(SEQ ID NO:7); a light chain CDR2 comprising RASNLEA (SEQ ID NO:); and a light chain
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with a suitable nyeloma cell line using, for exanple, polyethylene glycol,
to formhybridoma cells that can then be sel ected away from unfused
| ynphocytwe 2andiosszel oma cel | s. Hybri domas that produce mromaskanabkeo79
anti bodies directed specifically against a chosen antigen as determ ned by
i munopr eci pi tation, imunoblotting, or by an in vitro binding assay (e.g.

radi o} noassay ( ; =ch i g/ L Y, §&NRt hen
b propRgHPat Bl e Y B e R A o L h
Monockenal sAeétkd adhes);, HPIN, nail [ esd 30d; Br stdcialefrorAdaderii,cS, Phepd, V.19869rtadt i n
vivo as ascites tunors in an aninmal. The nono I,mal ant i bod(%}es.cgn then be
puri férebbdimentst Hee aniitiady eisnibgi oY Saariihody. Mifhy s dhey AP 45ag Geg  ntibody
pol ycl onal .ant i i.e g;@@' Ly sromeshogl anti bodies can
al so peiye tugi?lgggl}yr%lgo | g\gr%ﬂ%%?éﬁig?ﬁods A esen be_dwi%‘) U S. Patent

4, 816(0367} The pobattiic lcadbilthesitenbodivegtian moecdésohahaszd Buthpdies T HHISER ed

frommature B-cells or hybrjda c such as by  RTx [ :

ol i gomnéunééfqga@nﬁrthﬁépgmﬁﬁ%ﬂyobg@&? ?bh&ﬂ|ttjatéﬁﬁpi“f%/(“{eh%&ggﬂgé‘?‘“g%‘é?d}’v% ki he
heavyeand; Li gt 6hal op Afcdrlgaid At adddubRelifioseALENDR. | STl ar birmsd
usi ng convénti ohal “procedures. The isol ated pol ynucl eoti des encodi ng the
heavyembetitiegist the hiav ergicar provhien loinumesgdi stibodigh tabimdisen pradige olfp et

whi ch whe ransfected into host . cells, s - ol i . iyn
col | sspeanbs Bi e panab IR e kartERigpe By rodiatdmi Rt A o
ot her whyg Eéﬁﬁgﬁ%lmml(gw D ROob)gion, a mariesl dradof anihsiiges, ar &, or 4

gener ated by ost cells. Al so, reconbinant nonocl onal | bodi es .or
f r agnemtservatier eoRmafo t hecidesi FOYPRRS es dcantHYi sof¥ited ph&GePH'8BI ay

li brarj ' i ' Sinkbe fdneihd
o PSSO RV RSB0 LS o e e dgeingd, athney
352: 624:BR8iivandd NapdButinsal and dlB&Ly chainMODR3Biooiprisi@22DESRAIPY. (SG28) The

pol ynucl eoti de(s) encoding a nonoclonal antibody can.further odi fi in
a nunbiér3ebr @ivefienlehercrh AYBPESIES I ng Qe@o‘ﬁﬁ?%ﬁWﬁan{n&%ﬁ F%bﬁglglttlg)g égieaﬁlg&gt e

al't er ALl & aNLHOCARE Sonlfis HARASBRALIIRAF SLMHNGECOMS (D) A MBi A1tndthetdoe

| i ght ‘an eavy chai ns of, exanpl e, a nouse nonocl onal antibody can be
subst bémipednd )i, ROB, bhasenseyhtivesanine daid sebssifpions; a lishamiadiPhe 4gmpgsing

generate a chineric antibody or. 2) for.a non-i gl | ] i to
gener RASNLEA6P R hNO8a T X VAT e %%Oﬂl?l?rrbsm% 1, g % %e Oggﬁg bga%ﬁf aerv é %ﬁgltﬁds ch? e
tr uncg}b%g}u(girong;g V§‘iig§19 cBERarBRS oifridRe QOSREVHWDIFEQr Ay EMD),afr @ variant
monocl onal anti body. "Site-directed or high-density nmutagenesis of the

vari atheecof eginprisiogn, Be, 05 édonssrapy e pinzw apbaibpiigiipys. affinity, etc. of a

nonocl onal anti hody. .0130] I n sane ' @t b @
agai nélithe huln&ﬁey lo’ilélP EﬁﬁY}@Fﬁ %2@% %ﬁtﬁ%&@bo%@lgg?? %ﬁk%g%%%%élhn%g?gg
such antibodh&So At seidichinebiapehiimah lfiylateaeceptirde wanteigerianiibyd yasvanHAMA
(human anti-nouse anti body) r esgonses when adm ni _stﬁr ed to. a Bﬂﬁan sulbi!nect.
VO 20 (4)/allg652 8 RaT/AIERD R0 §SYOTE8 (RERHBIR O ¥P: 2 AGHe PTG RutERI S Rg

or re%ﬁﬁ@ﬁgﬁ}gp{‘&hﬁm‘i@o%ﬁggﬂ%ﬁﬁ@ icf?ﬁgiﬁwe&nﬁhsﬁgg P sedyanpar espel |

known maniz resurfaced or simlarly engi neered anti body
can hayeyone);andm@I alititehaiai COResbopesing Koh3RAHEN N (HEQ IDSNQ&E) huhe,

.g., but not limted t , rat, ' ) i .
R bATHODRneqmpaTEh G AbE e 48] MEebh, B aphaneatil, 2% qoalhiRE,
" i d , Wwhich i call k f
Z.II:]e" ?%@?Wﬁ&%ﬁ:’@%@f’b %.”ﬁmor t resi dues I C are t ypically t aken rom

const'ant or other domain of a known human sequence.
[ 0132]@ush i npoilh edrisiecerehsksentan thseinuewtnt provigs demaprah sgabedies gr gptigen

reduce, enhance or nodi fy. bj ndi fynit - rat e f ) I Ghi
speci Pinging ragments fyap @ecé"rcag}‘lgmgtg‘ﬂﬁ LSI{J]] &Ihg%(foe Fgﬁg?%ec?g?%so IBQ}E}@%‘SZ él\lﬁl&r%gm ti’on
the arf,. fin generals §he) CORCFRSVEUGSnarRidbisdtdisnand: IGBR. sty antdeahiny

i nvol veJ I'n influencing >FO_R1_ bi ndi ng. Accordingly, part or_ all of theth ¢
non- hembndonertuien ICDRtge quevidess hamanifed FpAPEEs AhiaPBSThBINHIE. fgagRns tha

2?‘qgf} Eégcslggﬁflwgbqeg%/ grgli_u?nglnefo%rt]éj re%(e)&%}-‘ %P(Nh'él%% %Sarﬁi%ed}b%oﬁlﬁﬂgé.c@g a""iléah'ymﬁﬂﬁn
CDR1 comprising SSYGMS (SEQ ID NO:30) or a variant thereof comprising 1, 2, 3, or 4

conservative amino acid substitutions; and/or a heavy chain CDR2 comprising TISSGGSYTY
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[ 0133] Anti bodi es can al so optionally be humani zed, resurfaced, engineered
or human anti bodi es engineered with retention of high affinity for the
anti gen BREDRb11ames28t her favorabl e bi ol ogi cal properti esPCTaSachioganas t hi s
goal, humani zed (or human) or engi neered anti-FOLRL anti bodi es and
resurfaced anti bodies can be optionally prepared by a process of analysis
of th e e angiineeised
produ us?ﬁﬁgéi?g%Eﬁ%ﬁéﬁ%ﬁ%ﬁéﬁﬁhoﬂg gQ?% Bﬁﬁé%gggﬁ?g?éﬁgﬁgﬁgEered and
humanizest Se0ueRrees chalhr@EeR 8icompsisiap dDGEGRINGYMOBGI [SEQUBeNS: %&)@rc@mfmmry

avai lable and are famliar to those skilled

are a@éfqoﬁﬁp@pﬁlﬁinéh i 41 S r R CRNSEREUYT SRRy aﬂfio%léﬁtftgta?lﬁr @gg/TF x@n% |h§n ?h
conf og Wiﬁfil | ot @uriafuBREE edhbibrising BAUSN6Es .
Inspec on 0 mﬁ%@%ﬁg I sp gﬁgL%g?nﬁ%gﬂg§§?§g|s ogmthe I|kelé roﬁi g? the
re5|duﬁ&em@ht&&mﬁmnmkimﬂmngmoﬁswhébcaﬁdhﬂdﬁelCﬁﬁ%ﬁ&ﬂkﬂﬁng AJShdNSEQ

th I f d t hat th b f
| DG DU 8D P IPGert Sk CATRa A ) %C%‘?%ub%gm*’?@éﬁ%?

(FR) lig! cﬂgﬁmﬁ@ cBRipRish 8 S EAWAIP FAOSIBQES NO 297 drfaevamﬂts@mtiﬁc@mmrrgom
sequences so that the desired antibody characteristic, such as increased
af finBtor élﬂfqmrnsﬂh@l\teaangeo a@ldtsllgsélrﬁlétsans i s achi eved. [0134] Humani zat i on,
resur g or i neerj t f c be
per ol MRt tsi ngTaRy Rh G erBrHEa, et iTeR b NaePhRaRed AR @ hcal
descr pR@afhgl fPagnidni @kt dpéaﬁe:;al;ewmalto FONR uha& c8RipriS@the (RS Y{ huRiRdehrarith uptto
al ., Nat ure 32: 323 (1988); Verhoeyen et ﬁl Sci.ence ’é@%SS@ 219882%4
Si s Burdle, 031 Priuribl4) adperoes At gsid SHSTHIS SR u R
196: 901 t t o H&& 894h23%s that
(1992?mb<§_@1 %%ﬁ?s '[ht%a{n}/gﬁtlo pf’cJVldes Hflﬂﬁaféij%zlénztgﬁ(@%g % tl&@ iy gatﬂg Nao 4 a
5, 639gfdilficaby BARIsIBumbn 96tec862:ptdr, B2Wh&Gdia; the asubodcys@)mpw (a) a heavy chain

2011/ 106528PCT/ US2011/ 026Q7 4 5 763.192:. 5 723.3 766, 886;
5. 714CB8A cgmpising AN Y %’%%o&ﬁb%ﬂég&)?%"za Vgt %%toth‘fffﬁ‘?Z "8“%%‘%1“68’9 253,56
5,225 8 coldpAdih @ FBBON ISR 39;
Us94/ 8@%”6@%@7’%%?4?@1&5%%%{é%@g%gegazy %%%%@9 D90/ ?244% W90/ 144(2%1159

W90/ 11144\3(0 6 1 ERr 220846} t}kraﬁ‘?qomlsﬂ% 533 19@ 4 grgseryaswe, g0 agKc FHSHIHATS h

L?tgggllﬁck é?dnn% orat egpge’reln?r.lpré L RRETVA en‘éggl rren?@ Bﬂﬁ%rrcg%‘rlf F%%Of

FOLRL b SpAsifgman, @mok bp@(\/nseﬁldﬂ’ﬁ@ agiitd bodi ®sstanonye adil/oecd) ¥ l@hephauecCDEil ng
vari ous ?echnl ues known in the art. Immortalized humsn B Igng ﬁ
i m*runcczrenrmng \RASENbYSNbAI R TDx OYR-&RA) PhnfukitAsd theraply FomBiish % dUcé an

anti bod ected aga nsi f: iD
e AT A PR g (epo
( 1985N0: Boesmy vtantdhercol 88hprising I nmByof 4 codstvativy aBbacdsid autgtiutions; pagl @ng

5,750, 373). A he h b d d f ib
wher ellgwaéhapr@§§3lc}f>ﬁx%aﬁ§lga§%é€€ft§s%’g Iﬁﬁﬁgéﬁiﬁivwﬁ‘%‘?%&e&? %’gﬁrm? iaiy
exanpke, 490%%9{1@%3&8%%1& subd96odNat . Biotech., 14:309-314, Sheets et al.

1998, Proc 95: 6157-6162, Hoogenboom and Wnter, 1991,
J. Mjo11Biol ., 227e34h, emhfmﬂlﬂvemtksth@t1na¢nt10n119rg§[1desj hummzecB,a@ubodlegzgr glglg)en

Tech f th f tibod
descr bdis nagts 13 B KEG PRISRbUISE, Pa T obsT Goasb! J0at 7B Re
6, 544f(£711,§1(1 ¢899, 813 0164 PB&nsAhAivE e UK, sibsBRBoAS per G THD3, DS, in certain

6, 706 and 7,264,963; and Rothe et al., 2007, J. Ml . Bjo
doi : 18mbodigdgnig fHe. 2OGTGAD pmadqseb@nar@zemmebpdne@ Pih @Bl ESr altnéalgb?a%?‘é? ehdle

inits e e AL finit tur t gqi ff

St at SECL R R eovi o5 b, PRl B8 FfpaR0g Rt her g chiiny
ref er enee; ICBmlph§m§nTNYWM)Y S EQKIMOWOD:66) bhe erianatidredncdoeramy byad3tor 4
generate high affrnity human antibodies. [013 wzed ant i b&&;@l\jgﬁﬁ

al so lsensendévi remina st LS HLOBS; cHIN{ A hilRY yhi?}ha]é’h T8GPEBUE| at
are c 9 f i Bg3 t hlifd k&d QhbshumRAS;
e S e
appr 0aglvot sndlgseshbadid GDR3&oanﬁtsergtRHBY52¥5L\/I$Di7 (SBQERNQES) ob a yggarg 2hpreof

5, 625, 126; 5,633,425; and 5, 661, 016. 10%&7 E S inve &;Oﬁ al s (Snsenp ?ﬁes
blspe@Pmpﬁﬁﬁﬁtﬁb%die§'4W8P“§ﬁ%WFﬁm@a?F§ WHoBS: ATR{EER) ol Al & Fecept o

1. Bispecific antibodies are antibodies that are capable of specifically
recogni zing and binding at |least two different epitopes. The different

epi topes can either be within the sane | ecule (e.g. the sanme hunman fol ate
receptor 1) or on different nol ecul es %ggh that both, for exanple, the

anti bodi es can specifically recognize and bind a human folate receptor 1 as
wel | as, for exanple, 1) _an effect or rml ecul e on a Ieukocyte such as a

PNy PN o ~\



WO 2011/ 106528PCT/ US2011/ 026079 101381Exenpl ary bi specific anti bodi es can
bind to two different epitopes, at |east one of which originates in a

pol ypept iwe 20fy/mwbesi nventi on. Alternatively, an anti-ancgascaiaedrof an

i mmunogl obul i n nol ecul e can be conbined with an arm which binds to a
triggering nolecule on a | eukocyte such as a T cell receptor nolecule (e.g.
cD2, IR ris%%ﬁNﬁ(ﬁN%ﬂr %‘F%‘(? MEC &RY-B5)S of O vA2G: SRerBSE bompRGHS 166, |1l @r 4
def ense chanisms to the ce expressing the particular antigen.

Bi specirfstwaint ithddi sl abati@tisos; hed/usedighiochdir €DR 2copnutrisiigcl AGBhAD (SFEQHEP| s

whi ch_ express a particular anti These anti bodi es possess..an
ot | oM B RR e aa SR 1 B et anapEe bR SRRt oy andror a
radi Oﬂé’rg!cllgl‘gc' HRb bR risiﬁ%@HWWB@E(PﬁT NO:BOTdh a @riakEhéreol eshiprigiies, X, or

maki ng fic antibodies are conmon in the art (Mllstein et al., 1983,
Nat ur & @0bcdpsatv88S; anBnepadmukttitglons. 1985, Sci ence 229:81; Suresh et al,

1986, ods in Enzynol ., 121:120;, Traunecker. . . - et

10: 365‘%{?%@59; sﬂ‘af?%@“ &b ?n?e’%i)g%? 15V.e“|t:‘§<’%.p%§)€§%s %%??%%?%ﬁ%@@gs%e?nﬁ§e%t

al ., 389%¢ FagnidMURS spedifiBallibird 1681 RGO m@tisathe, CIIROSL huFR II-fiTrwitdlup to
152: 5368; .anc% U S Patent 5,6731,168). Antibodies with n&r %at hﬁg}étm .

val entiuedi.ar 8, al o e @ntDnpArasatvFamin afi| BbsitHiake e FORant 11Y8die SR be
prepared (.Tut t < g 47:.6 ) ) TN " i
errbod?'ﬁg%cglgnefl{%eﬁlgn@#’%%ﬁ#‘eg}o%ﬂé E&%ajné%eg %uﬁfbgjlg%%e%l ?%Lgéﬁ 1]301%%8 Ieﬂ;rlﬁg?éér?ltt Saiﬂ[}l_at
enmbodigeeiticall albéndar O nive el fameaﬂﬁéﬁn@dy \f/haginghe antjl?ocfyocror@«m:j(e) aihwvsefab@n
tunmor penetration. Various techniques.are known r the product.i

ant i bGE&le FagRaTng SSHGEMH (Sﬁ%%%ﬁ%&@f A &ﬁi?é‘ﬁttge%? C%‘ﬁ?‘?%% 1\7?22 Rlor 4
prote I G Al i it F Badiwgschbfrot DR aRlpeis MR Y ISBCS SES e E
1993,9%‘%%}#%%?& %ﬁ&%%&%ﬁ@ﬁéﬁ%ﬁ%g%ﬁ%@%ﬁ Met hods 5?1151}%7 117, Br_egsna% et
al ., IM8E):7StioencesriadR heBdif. comprisengt i & Bndyodliceesareativaraniibe dyids subgHEHPRS; ar e

produced reconbi nantly. , Fv,.an i ts can.

expr eQ¥EeF 1 & %a"éfé%‘?é“t gﬁigrcé’m%{smcg%lf“g%g&sm{éggﬁéﬁf fcetl‘:égs, O%t%ﬁ%mglt thg\t/)\ne%rt;g
the praguGn®n, of 3l aF gecarBNAtise aidd1ese Subagimstss anSue ibjantiighodiaif rGgRENt S
can also be isolated fromthe anti body phage libraries discussed above. The

ant i boshyprisiag RS QUENNAILED (HBQI Ih¥p:08htor Houpeant 45cigek 6PmPEYNE - 3> S Paf ent

5,641,870, for exanpl and..can b n Lf r. i Rig EO ID

C echnieliEaHEY TTHE BrOMEE Ao usT Faas S LSRR SRR VRGOSR D e
ski | | geh: po)asital fari@hetherch DdsRpriieo 1. dl, g ot o chiveryaries emind avventbisotufions ehdiogaes
can be adapted for the production of si]%ldglle-chai gl?anti bodi es specific to

humanliglsl cheia CRRA soBwrising QUSNSWPIPAT (S IDANGz) 778y 2 tAdertSo8wrsigtlhods

can b t for.: - 1on of Fab expression |ibraries (Huse, et
al ., c?g%gé:%gﬁfé&%g%ggﬁ%g%aé 5%%3%‘?1%?5 allow rapid and effective _

i dent j¢flitopt i on af cemdincntndiméal the dgnenibs mbvides hemdeigéd eultitsylessi 61 aittggnf or
a folate 1 receptor, or derivative ragnments,. apal 0 S

t her ebidingfragmsans thazprehcd heird B%EQF%& Jg%tﬁowr?%ﬁﬁn(?[ggﬁgf E’Wég)g?tp up to

| ncl uglpqq cDYL 1Nat ol il J)eChilsBrvaif) ofhiff 3Bld) Fibbi@ABRbeP CORICEThUY P epaiin

di gestion of an’ anti body> mol ecule; (b) a Fab WO _ o

2011/ 4AB5PBRETE/ S0 EntDR6 07y ides dymeatizadensiaticd @y antiggnchinginghbagmay thaje

bridges o n F(ab' )2 fr nt c),a Fab fra d -

t r eat ?@ﬁ%f{%ﬁy thl}gﬁsa?n%}nﬂ%gglﬁl rgg?ﬂ(t%r) i Wﬁerﬁlgptglle %‘ggﬁ%dggr@gf %?’n a?ég%ﬁf}" chaig

(d) FepragsBbtisng [Tl (SBQ MMINOER) be desiidabhecobspepiishiyl,ih) 3,her éase
of antibody fragnents, to nodify an antibody in order to increa it ]s]grum
hal f - borfservaliie emiam abid substieiens; dngrorek R8pive chay (?IHB%rCﬁé?péks}n@nyﬁﬁpféi% age
recep i.nding. epi t ope. i;nt o .t L hogly, f ; -t | ; :
appr oAtk WagPufrt kOB MR O RAbL Tan, o AUy T A Rt e
into anPephhdle Kagytdah CHRBhemrised GOAYGRKAMDNOBEQ® BgNent0)atr eivatiet
end or in the nmddle by DNA or p géld.e s%nt.hems

[ 014 2]heeacé reoawnisiigat (—:é:}r? b aD BTV C ATEEO ViEkChs SE‘WSO%%Z?BS/ o5(b} Adight SBURt

| DVeNEERl AERWSAEY | pogti &5EONPOSeL RerdofRomPMahent 13 beined
anti bo ws?@rg%ﬁéggsb dlggﬁﬁﬁéa\l/ , g]?}gj(arr%l e, been S;(.)po(s)eg togt ar get
i Muneomehlasivé amitngid egbsteitioss;(ddd®r aRight ciNon CORY orag@ing PASYRYS (SEQ ID

contenpl ated that the antibodi.es.c be prepared in.vitr si.-ng. kno

ot hodlo7 ) yhtHEnl PopPbERPRITRGH ot 9t 4 CRETCCHITNG CEHELE AUBHUTRE A or
crosslinking agents. For exanple, inmunotoxins can be constructed using a
di sul fide exchange reaction or by fainting a thioether bond. Exanpl es of

suitabl e reagents for this purpose i ncﬁéjde i m not hi ol ate and net hyl - 4-
mer capt obut yri m dat e.



[0143] For the purposes of the present invention, it should be appreciated
that nodified anti bodies can conprise any type of variable region that
provi des wonotihwezssoci ati on of the anti body with the pecypspuiide®7of a
human FOLR1. In this regard, the variable region can conprise or be derived
fromany type of mammal that can be induced to nount a hunoral response and
gener grrmﬂg% H @g?m i : ra @sRAChate8Hcmbigant, 2As
such, f’%%}Iﬁlteclhvlarl a Fg&?l glg%ﬁ tggpmsﬁgwgﬁ%?%i es can be, f(f)ﬂri'f§ e%ggqnpl e,

of hubeut,4 qomsérngjvermmabacesupstituteme. (e. g. cynonol gus nonkeys, nmacaques,
etc.) or lupine_origin. In sonme enbodi nents . both e.variabl e st ant
regi o428k the HBIQ’P%?@@S FAREABES 8‘2)?1?'%%1 \éld’ﬁeﬁrp&}# éhahns‘o rﬁg?vyecr@%gidﬁé)%%éét he
vari ap%r@in[ e9LWRNSIsHol FRPRA Rlee Albboed @mpidfigaddiy adgiht ¢Ben fah@m teanpBhdiniman
source) can be engineered or specifically tailored to inprove the binding
pr opesttia® wovideduThe phlepentivieno§SRQAD: Y st 4 ehd opaMpEist &e vapablgidomaEs et |

variaple regio eful i.n,.the present.i i e i

o her I g Sl gt e AR EE A LS B ERPC TIIRAM AR OO SEQ

[ 01441 o8I b-ak nogRRiaditRenisabld Bemyiar iigh| dhadovarsios 100, biod haridbée Hemviy laghd
light chains are altered by at |east partial replacenent of aone rle9
CDRs elrdy virsianet &8s Heylighhye By YEEon £l rige ] : f@ﬁalfle"ﬁr%%rlréﬁt?g{\‘ﬂ\qgv ’
sequen%eeccf‘if‘}aingl P p%%?ﬂgg of ke %%(&?QZ%@@% ééfﬁqisfertﬁénvﬁi@alﬁélﬁb&@%%ﬂhet he
same CI'B3 S y

S even ass as the antibody from which the framework
r egi ORGaval @aliesi NEfR 1-21, anA0h2Qikdvyl 0662 SPCTFRS20 1 1¢P2G0EY . | Shemelypearjelss that

the CDRs will be derived fr | body of..dif t. cl . i t ai
enbodbREntS Nah 8 AnceBuy: fromiEol Frbrerisseonegt et Hgfng adaicii® "
necesgﬁgéé/ctikfglyr eﬂ{eaﬁcﬁ%qgéﬁltld@ oft SEQGBRROM N ahd €17 epmbeéetheNRS atlle @aalieotiaor

vari a regron tot sfer the antigen binding capaciti/ of one vari able
domai hedvy chnot behuFRRatBeand fhe hrayy ohdiy dfdulBd eBs aespestychy: ahbe @plyprRiidss of

resid h n sary.to,maintain the i Vi fi Nt | indi ng
Gt e SERVER o el SR T Bt cr POr R ey B8heth Bl Rl g

5, 693,:£6d.1280. 5191 7RDiidkd oMBEG DENGR! b9 whd hi 5 compricompensasie dofatrhalbibe
skilled in the art, either by carrying out routine experingntatjon o b¥
tri al heavy @waimoof bR 1-AY, uwl disthervy ahdinmdtivERAI4%amesPBIHiF Xn £ RS m@b’@&@&{es o

i mun icity. J01 terations t. {: gl egl Of; it Lo,
tnosoSER 1 NP59P eHETLE tOGPE ARRALR L AEmRL | O Bl T i R £
this jayamvern M jolgampatse SHQ imbadbesl 0f and.117feoiprisetigthariableidoosiresf e
i munor eactive fragnents thereof) in which at |east a.fEaCIEY on of one or
mor e bfaviyhehagops hulfik 1-p dgishthgdival nshHB STHRER Ll &¢B88CTB1E ot b?\lﬁo RYCE % d
SO as | iy | ' fohSEH S ahainnerieasradsy,
Fumar SF e R, B B o e o

ant i badyeaiveBppTiaxpoiai@tijed 6ESEATD NOs1AdgedildD tympdapihiesiangbla dearinvel be

unal tered constant_region. I n sone enbodi s,. the consta reqi .of t-he
Todi £ HERY IO BUPEER P bl RS SEHO A AR ESg D B ACAPEA T S T o
t he CQE@Q%‘NG&@%&H@&M&E@ Md LA SorhaIM 8iEhi Ol QAP TibBrechathdd ft ks -65,

del etrons or substitutions of one or nbre am no acids in one or nore

domai pspeclivaty.i s, the nodified anti bodi es di scl osed herein can conprise

alterations or difications to o mar e .of. I

const 82 1donmai ngqiocﬂ—q Vi ﬁre&OHmﬁgg}g%?%é?t&P g%@‘ﬁcgﬁée%@ﬁgﬁﬁﬁﬁ%ﬁgﬁ %‘aﬁnta bout
donei godCohjuerc® i881Ry eTBRA MENCE4 oiBtlahd/ed (1) ensdlanipiitedhdng anteasteibouod@oor
nore domains are partially or entirel %pdel eted are cont.egg)l ated. I.n s(%rg

enbodiemrnes, idehdtyniod PEQelD aAHS: Hbdd e AP (Arovdeh AiesROIBFASIR Hil SPBGTSS:
constructs oy .variants rel At i oy S RES PN {dACH2
const Pﬁ@f’g}it?d’ellﬁlvgg O oaisﬁdedépé%qﬁfﬁgglééngﬁ g)cohs?gﬁ{a@’raegi orrl{b}(ngnai'ngpvtvi Il
be r e%ﬂgﬁcﬁt byallsa agdlsmr 9?‘?@69‘8@??”66@@9“85@@- NOB: |4ésaindu@‘sﬁ) Algfamrcmdﬁﬂi aes
sone of the nolecular flexibiljity typica [ rt y the absent copstant
r egi oROlyPetuB Hes icaBpTistidp) 2 @%PPI@}&%&{%VB}%, a}{il?agfgb%ﬁ g&% TEAYETE ! ?f't“t“f ﬁoagé@he
const ant, £ &g ' &f POV, JeQficrRY ARtiss B FUIIDY
of th@@q%gooﬁéggﬂiﬁ%rﬁzg%%%tﬁ% %ag%agﬁ{til%éggf%e? acqt/i \?gtees t he 1g‘o_r(r)plﬂe@rrent
syst eMOLes bivali.omlef peoitudesre polyipsptidep dhatanemprise:t (ak aqpdmspsde hovngadlersisi s

f | h . Th ' ' f I I i ol :
't oo PERBRS SN tona ol Do Be T Aot el GleaobRRGHS Ralif a teas

hypersensitivity. Further, antibodies bind to cells via the Fc region, with
a Fc receptor site on the antibody Fc region binding to a Fc receptor (FcR)
on a cell. There are a nunber of Fc rer%I ptors which are specific for
different classes of antibody, includi g | gG (gamma receptors), IgE (eta
receptors), IgA (al pha receptors) and IgM (nu receptors).



WO 2011/ 106528PCT/ US2011/ 026079 Bi ndi ng of antibody to Fc receptors on cell
surfaces triggers a nunber of inportant and diverse biol ogical responses

i ncl udi ngwvengulfossat and destruction of anti body- coat edpparuseail 36079

cl earance of inmune conpl exes, lysis of antibody-coated target cells by
killer cells (called antibody-dependent cell-nediated cytotoxicity, or
ADCC) I ' 0 i lhaceRtdl prbliaBs @ paRferitias kgl of
i mmundgy “Eb@??sﬁe@ﬁ{esﬁdf?omf&’[ %ggﬁg NOLIE or ﬁ%m@%&%ﬁf?,@ét he' EOLR1- bi ndi ng
ant i bosthpssep ()i pdéyfeptidahdvenea ledst autuo POFarequdnonsdentiptto SEQ RAMND:18F pett’;t he

bi ol ogi cal file of the adnjni tibody.. F NS Y) i
or 1 AL PV 0 RO PR B BoihETIPAY: DG St BN R oA Qe & - °"
regi 0[&(}%}%{}?@&86(&%_proﬁg*!ﬁ@de!g(’\(ha{t%ﬁﬁﬂﬁ%: (D dstiipgepatic hixeng bt 164s: aboun 9O fidred

anti bo ereby increasing tumor |ocalization. In other cases it may be
t hat @lenstyantSE@JDONOREE dri K&t andier (Wonisdlpaeptitie Wavingtahiagsi #pahPPonsequence

noder af e .conpl inding and, t hus reduce .t i: :
nons p&iep‘fl’iyctoa§§§ irﬁét ﬁﬁ%dlg £y (l,g%j uiéla? eer? 1%ye%k{o|§§r{1§n$§,$§][e hfgdtl%peé?h?rg ?}P&(r:lg%si ons
of t hgo 5Pt Mavin@Tit RASCADUDS WS &TlcdD aBbiitITicNatae lekssatlolii 6| atrikasyebown98%,
ol i gosaccharide noieties that allow for_ enhanced | ocal i zahti gn due tr% .
: gqury4,6' us, in

i ncr eas edleasitdbgen 98 Persidnrsrse tigesity dnSERbHY NP8k ®i 19-13. Hsidm

nodi fications to th £ . i 1 - M 1 hi.s 1 i og;an
cosi | 5B tfarhE SRR ARBAER ARG, R RORRERIIY hiLRTLE ILAY aRLL 0%

t echnigqiescenrichtitgi fohEBQL e WOvdew, ahd/dbhéb)skifolgdpadd hseng df 0d#8JabeuicErbai n

enbodi nents, a FOLRL-bi nding agent_ that.is an.antibod ﬁ/ges. ot have e or
Tor 6 eRGRLeIHCTIR G PERSLD Mo Gt alfcs i e Ealr ReRPE{ieemRe THaly
has ng%lgﬁ%ﬂtggqﬁvg%gﬁnggﬁtabgﬁd b%%gﬁ%&kexa&tﬁy td APSCID a¢bi4ei dry4@nsbier (Bpa

conpl pen t cytoxicity ( ) activity. In certain enbodi nents, the
ant i bpelypetniis aoinghit hehst doan 95% sequarpt adentifiiooEQ SRPN@aéhtor fHic g propifled

certain enbodi.nents, the.antibody has. nq effector f td<on. IFRPAT AN
be nofEPIUWREPIAR tal FAPRISEYHA ﬁéwgpildfﬁﬁv%ﬁ%flleaes& agﬁuﬁi 50@ F%Jsu%gcmgenhg}émw b
engi ngﬁqelfb D HYSE 118 atdBr dnRbElysipte tHayinkt st BbAGesregiqurnaf idetuity to
respective nodified anti bodies. In other constructs it my be desirable to

pr ovi 8EQallpRsi deorsidac e¥lshpronisisd arhieo HPIRGECT bt GHNRIFG: (he PRBBEPTEharys at

and/ o d | ns. For .ex e, KRle..cons C ; d
aher 1§15t FISUEHD M HAE hLds SHET DR as SncP't e Poel e gl s
(modi fdae0hRit swRdlfdned)dehntity 101 SRR ID NOHES bi hpe Aegippovided hreaobyp2ptidavitha
acid spacer. Such a spacer can be added, for mstgmc,e, Mﬁﬁ@ M}atlﬁje
r egul atwpyseeBraamypepfide heviedH<edshedAS far moCABTRSE AdgH1BEM0 dPbPE! bF
that the hjnge reaqi i f i 9% Jehki penOgt e of hed.
ani no® P%Itbg a%oé spglg%?lgﬁﬁégglr%&%gg{s%/prlég%f/%\ﬁt@%ldggﬁgmcg%(geni c and elicit
an unwagy edvidearuRe ol gepodsahagainsise:t(hea pappsiptide haviAg eoleaitadut,95hnsegeencai n
enbodi nent s, ané spacer added to i

h Il b i
non- i iARHBEENPRQ 16y NOVER ol i éad}élf f@;aggﬁté{)gp%@gﬁﬁgm?oa? &%%%ngé):“ﬁ %% %eseﬂgglmre ed

bi ochem qeahi t he dif i&higrbiRagh@ss, thd\Bblypeptide comprises (a) a
2011/ i‘%ggjsﬁ’c%s%@%{zogo% {%150] %gélE%eél %ﬁk&édsgllﬁiﬁ%gpo% 1Wh0|f'g ﬁonst&gt
r egi opodpamideshavirlg the hinidveacappqeaicat ; P i RO tErePt AR NHRS BIGt
i nvention can be provide y & parti efdon or. s J T ULl O agf.ew
or SV;@W“%P %W?Ff;élll“ﬁ?ﬁ%(??a?%(? ﬁ?ﬁ%@ﬁﬁw ?ﬁei%f%t i g‘ﬁi %ﬁﬁ’%ﬂfiﬁﬁi
acl 1ypEptidel R q B affftyo Mgd 6L : r
reducgee@%i ndi ngrﬁlasﬁsgédg heproebypi ncrease tunor | ocalization.  Si %I(grl }/] it
ey béb)da’:‘ﬁblwahit'eietmlvmigrfm yrfn?elaetdeseﬂwe PASEQLID it 4er Iilhﬁ?féal%% qu@_m dﬁﬂ%g;eon
ormai ns, that . control the e . on «(.e..q. [Jaetals i pdi; to
be rmé?ﬁb@?ﬁt - @H@ﬁ“ﬁ%r@ %P"%@‘%Pté‘t(a %8%‘?%#1{% e1§1§g%1§1ts§ t regi on(s2 can irov_er
sel ecta?d A GRRBEHES Tt e afniidiei@Bidubaetyo (S UNNILL of SEE) IO B3. | laeitaig
ol nmdess. Ny BONRSPH 80 1 APLi0ea) 1 oy B UG SPEST D PRl GG B e
dormi ®IbAEEESNLS, YREPUA@E a8 40 : e
di scl osed, anti ' i e OU Gl AU Aty tRt speBEd I HihdRN
of onéecoeptorrrgfelgg%kaﬁgegg?%@%tnﬁgg{e r?%g)r?%!e?(g t he upr o%i I e_of&gts'/he rsgsul ti r¥g
const glugiag fonte ﬂ&b@td&lesgﬁgl_t e%e@rnpmyh@mvpo@@i mgmdts@ anal sty c_trlﬁémw@mediaﬂybodyl
provi ded by a conserved bin ite (e.qg. i ndi ng).. whi | e subs [ y
mai nt ARati sRECIRELCBIRES @d}%%ﬁggﬁi t&’f‘ﬁw‘&ﬂ%‘%@ﬁf’ ga)p?f‘ 8?1ypggtbd\fgﬂ?aﬁlengrr%§ia§ﬁﬂgé B
anti body. Certain enbodi nents can conprise the addition of one or nore
am no acids to the constant region to enhance desirable characteristics
such as decreasing or increasing effec%ﬁr function or provide for nore
cytotoxin or carbohydrate attachnent. such enbodi nents it can be
desirable to insert or replicate specific sequences derived from sel ected
constant region domeins. [0151] The present invention further enbraces



[ 0152] The pol ypepti des of the present invention can be reconbi nant

pol ypepti des, natural polypeptides, or synthetic pol ypeptides conprising an
ant i body,wonofwmgizent t hereof, against a human FOLRL. | tcmiuskoibm26oezogni zed
in the art that sone am no acid sequences of the invention can be varied

wi t hout significant effect of the structure or function of the protein.
Thus, ' ' thehi | ghiRR $heohimindeadd@lsyqeptd 0eSEQhIEh
shom/%%E§F§2¥32?532}$@{€§%%?(aﬁkgﬁﬁﬁﬁgﬁﬁﬁe re%ions of an_aﬁ??bod o?h

f r agmeot 10t eS EQFID MGal Insin crthmembddimhente theep@prentidp comBIHNE §E&1If¥rb@/r‘1ﬂ%a

i nclude deletions, insertions, .inversions, ,repeats...an i 4®nNs.
VD 2051 GESE RO ExsBB Y, So80 R P TE B disPriad Stuh Bl SHESED MK 60

furthegr modifiad deincentdidradd t Tapahvehen 0l proldet iaasamiobdyor meayizpar t
of the protein. Those derivatized noieties can I nprove the sglubilit ,. the

bi ol ogitally Hat spdcifaally bingds edrmandiPlgh L thee comprisss h2) ampdyppiide hadng iy aA1eg

reduce.or elimn esir i f

e, Sigh=osierth Ay TorD Hdee ol BVBuR st e MR SRy seeeD
PHARMOETHCAEQSE RNCES, TROutveaton alvhpkowRidsl dnghintigo@Goor, hitastion] arbRod2000) .
[0154] The isol ated pol ypepti des descri bed R rein can.?e roduced by any
sui t atleeifigelihddndenaviinan %%Rér that Seaprivet %d% RARFBUET 1ty tarﬁ%&[%l%

synthet i ¢ %%@q)%(g IbON%Pﬁ'astJnlngﬁoz@gp&)ngﬁdé QGHBRGR: SRGRALNE st@Rhad BESEQ ID

polypgﬁPﬁle S nces and expressin hose sequences in a suitable

t r ansNor4mdTheiivention slenrprovides didrentisadyaorDNMasizgd endleodysthelomseifigetebingds s ng
reconbi nant_ t echnol ogy by isql ati or,synt.hesjzing a n cadi ng
a wi | aupgpd Qhdoh &iah C@fnﬂrﬁ?seiagsi‘ _pog)%pp%#a%f‘g{lg? e ? eqougcfggg\se?g%e&%g& fi

mut agepy. i1 es1SReaiE heyvinMIRIRMAS hsidtsequney bHSEHUDCNOoNal Theahwagson
there§?*F§§§?3Q55?§%§§?|er eﬁH%!., Ppog. ﬁ%%'l._Acad.,Sci. USA 81:566%;5066
( 1984)Is@pebWilies. arldagntibNdy o4 5881586 anfibadsihah spesifcediifieisn hpglag oL that

sequence encodj ng ol y tide,of intefest I RYE L

chan CanPeyn s 2 uBRE A Blg Uontel sort Ge-iiih l YEIEANGHEE B () <
ol i QOBM%%%%%%&IH@ hiesi 0agdekasad BY I heO:ats nThadinsequlen pwvifes tihé
desi red” pol ypeptide and sel ecti ng those codons t hat 6§Bﬁa¥ored in tZ@ host
cel | amihadycdr humanizasopsibeditthgosnesdiseilydingts ¢ #Pg}aesﬁa | DHeCPIIGTE ey, @
St andar.d net hods. ¢ be. | i S i Al SEI UChL£aid e
sequeﬂ%@p%ﬁf%gFﬁﬁgaﬁe9%%?%%@%g%%%%ﬁé%?ﬁgg?%?@?%gg?%gﬁéggg?egﬁgnple, 5
conpl gheaFideqaehd FSR@MDN@ANn7 bdhasedntion eongtavids aad badhodyramsimenggd
he. paniidit spaahen Bch 514 BBt Hal EAA OB RS S B P HOR- SRdnpns hing"
t he pamrttbioci S : anpl'e,
several..smal | ol A ' "ol RRShOhmiMLadi@ Séduesice of SE
poIypgﬁgfggmggﬁotggggﬁiﬁg%}gggngn ?ﬁ%@ﬁﬁ¥§§f%§?@The ?hdi%idué?l °° <
ol i gomialeativder tarpirc ahibydicomtsaitine olypeptBle kavércharrgsainoperessiagt eHeifaRFIFe

Cposheiiet foN) AP prlk bt o Eahen By B a7 Eh S M Spsps

| sol ayegl 1poy Q‘F,pafz', Q{§, &f obNtosT88 1t 121l b bheohdeserivedmint @idsubexpriessidn vect or
and operativély [inked to an expression control sequence approgriate fﬁr
expr e§&li2ah of t he cpranembadimentsiebe FEH-FoBindingr 58} CHBRBID (PIERH Hacntally

regaizan of b cpr P K Mot o .
bi oPbgr Al EE ety Ab R s sh S R R bR B TR

the anf,prn4Qreier-40 orebbaiMdmrghs expivedrson | evel s of a transfected gene in

a host, the gene nust be operatively |inked to franscriptional and :
transl@tZ3bnal edpressinosmbofimnais sbgubiiay!s H‘é‘f‘g%\‘fye '3 Lﬁﬁ‘&?ﬁlieglngp’ ﬁ’ﬁ pligmids

chosen expr e$8ihfe A% Lrican ¥Gp 28R EWBARBRGT (AF20Y 44 W3R 792010 and having ATCC

deposit nos. PTA-10772 and PTA-10773 or 10774.
[0124] In certain embodiments, the FR-1-21 antibody is encoded by the plasmids deposited

with the ATCC on April 7, 2010, and assigned deposit designation numbers PTA-10775 and
10776.

32



[0157] 1 n certain enbodi nents, reconbi nant expression vectors are used to
anplify and express DNA encodi ng anti bodies, or fragnents thereof, against
human FOMWRD.20Re63IBI nant expressi on vectors are repli calpCe/BDMNA1O263E r uCct S
whi ch have synthetic or cDNA-derived DNA fragnments encodi ng a pol ypepti de
chain of an anti-FOLRL anti body, or fragment thereof, operatively linked to
SUI t 3y g5t r ansc @ér‘aﬂﬂ%bedﬁniehépaleamr@ﬁﬁiedr fBbaiobheFenrMt witdenbsyedally om
mammal i an, M crobi a , viral or insect genes. A transcriptional unit

genertak Isyme aiffnitys es therangibsénbhiyneot Noy1% Fhaeflinstyedrearvidity of ae prikody Sohalvi ng
a regulatory role in.gene expression, for e I I pL

B OmOUEREN GEn GRHEHERI T (257 Rela P or tear Yo aai ng oL Ao W ARt oz e
transgg, Q?%niléw,) N BRIt ifBAS] cabeRbdn agsap (BLES A), oardli¢iimappssap(REA) or
transcripftion and translation initiation and term nati on seguences, as
descriibettsi (p.ed B ATORBManalBiph Pisgst bindéng asspemsnvad! aarompdityg i pEMAat or
sequence to control ..transeripti i].i.t | lrcat en A.h; 105
usualQynggn?@rB%degyhéﬁngﬁpégh g%%fg%ff%%%k%h¥y%%§g§P§%Igétf%ﬁﬁgggg§%§m]
faci | inth@ione e OBNFin@meatal tiramafoloyyaritasl, can Bddidt,i Rmanl Prebe NeweoY pdy af.-&d.

DNA regions are operatively |inked when they are functi | 1 e dt
each @gﬁ@r; Kubyy Jedadpranotig, %rHangeaﬁa!a“Ge%?mB@y( 3\&8\6 %@Fyﬁ 1Y<raa¢12%3’ ﬁg&)
Opera&%%%h%ﬁéécﬂ%@@h%&img R{Gaﬁlr&ﬁﬁﬂﬁﬁwdf@%dﬁicdlﬁr SibB8IRE LGSR nRSacBon can
precursor rch participates 1n the secretion of the pol ypeptide; a

pr onot@y iif Sneperddt indek yifferkie dondtiensc 6o ngals equeandietion, pil, comardiug) ¢ hws,

transcription of the sequence; or a.rjbosone bindin ite s operatl
e A
trans{gf is&ﬂda1§¥zre8' %%Mﬁgﬁs st SIBBYS ah NiRNEECarfdar stisRrdinedyBER, @Xpioessihalte art

systens include a | eader sequence enabling extracellular secretion of
t r ansimit wudh ps dtediufifebyesarihekhereisl | . Al ternativel y, where reconbi nant protein

is expressed wiihout a | eader. or transpo Lt '

Nt or AR et hibAtnathel; tatme e S B R RRE Sk RO L STy
cl eavgd {&LRM thHEOBXRAT 88866 of BEOSRTBANFopE:Qihgild) RALRI-pydide call suvhlas BREAET .

[ 0158] The choi ce of expression control seguence ang xpressi?n ﬁgct@r\MIl
dependergpmubdied ovith zeryste posentraions gf yuirf @il otnt Q§Wé§§Fﬁn K& 1 SPEE th5F
conbi nat i.ons n I > j t ) bYiQdel6n).
oot strier 408 b g ER BB R LM RS R AR QL8 2ol aEj i)
SequemE@§t&i@ﬁmSW%@pdhmximeﬂyﬁ@hmdﬁm@b&@iﬁwjladéthDmiwéﬁﬂTGymamﬁgadﬁoﬂrus.

Useful expression vectors for_bacterial hosts |nclude.kno bact eri.al

pl as rrindis{n%sl@ﬁ: AT &eaipitiishyTaRy 5Ny QU & do |°}9{,2“‘}aﬁg¢| [ ¢ BRIV Jase3

pMBO and, L&l T ;g%%ﬂ’ﬁxt FXes abu‘%fﬁ%‘?ﬁ"ﬁ@@éllsr\@&gge%t@@ mbls, washeh vish MABSandrer
e-strande

filangntous “sSin phages, [0159] Suitable host cells for
expr essl e3ugfendedGLRAO hilndf RBSpainypeipei de formaldeliydodySamaniesn VEERUUPFESt ©F n

to use as an antigen) include prokaryot St...i.n _hj .
bokar semodsiis Eaasr o oy P ores SuETno KT Thun PR S baRL R ed woine
inclu ' b @R HRES Sah B e &S, 488) 6B each @hmpkathp hesafr. fluoadstenoe
baciIﬁgugﬁﬁgﬁgfggtgﬁﬁi%?ic célls incluggfgﬁ?abligﬁed g%ll | i nes, of

2011/ 106528 PETFIUSIITL/ 0260Portadrmdblosad 6e3igstihaanthody CopeEABEI L, & EEMIOF r ce
transl ati on systens could al so..be i i

expr eB@f %gwﬁaﬁ%@“}(ﬁ?g peges %g%gkggjri(l%éﬁ%pfo @%3%‘1% %/Szfggetd,cﬂoggféﬁg] ngVI eisgﬁd

cel | ukarohQsils & eaB@seliRad Py gRaueIcE tGraphPLICPdsm g Wilstdofaglt parameters

Laboratory Manual, Elsevier, N.Y., 1985), the reI%¥ant disclo%yrg of mh%ch
i s het@byhPatcerfpearat Sen BycaoeCeenBe>0 Xars combr Ustt 87 AdDFSHS g dPHpRe"

nmet hods of .protei.n ps td o, oL peh udiipgq,ant i body production, can be found,
e.g.,g’is?f":&i‘t S oy S 0187954, U.S. Patent Nos.
6,413gﬁéﬁ]and 6 M6ERchBdl amitddlenteaniat pepakd RatngniybPdbimiaciaethods, Noch wpthose

04009823, h of which is hereby i b her.ei.n. in. i
ORI R AR PR Sl 1 o P\ttt g SRR R RSB R
ad"a%&\%@{f Sk %t}}%wg&)s‘ﬁﬁaté Ao @RI BSS " REANR AR e frBLE hBov s RIiES SicOftodiction

I han pr ot el ns n

reco manmel i an cel I's can be perfornmed because such
pr ot ebpdymprogenerfaintipodies thectill spedifiendly bippiopr immamizing aitigeadl-yrphocytes

conpletely functional,.. Exanp of suitabl i C: i

el uden PEK205 TR ik Sa o gnanen s el B SRRy SRy el 1 Fused
described by G uzman (Cell 23:175, 1981), and other cell lines including,
for exanple, L cells, Cl127, 3T3, Chinese hanster ovary (CHO, HeLa and BHK
cell lines. Manmalian expression vecto§§ can conprise nontranscri bed

el enents such as an origin of replication, a suitable pronoter and enhancer
| inked to the gene to be expressed, and other 5 or 3 flanking
nontranscri bed sequences, and 5 or 3' nontranslated sequences, such as

o S o . e - e



culture nedia can be first concentrated using a comercially avail abl e
protein concentration filter, for exanple, an Amcon or MIlipore Pellicon
ultrafil twatzoomoss2s8t . Fol | owi ng the concentrati on step, pPChaScanmedry at e can
be applied to a suitable purification matrix. Alternatively, an anion
exchange WO 2011/106528PCT/ US2011/ 026079 resin can be enpl oyed, for

exanpl, gy, %uﬁ%ﬂ 'rffye%mé%lﬁ ﬁ@ﬁﬁn%%f' BGnRAa daNeuii@lenyl @ 1B st Ul briddRARells

gr oups. The fatrites can be acrylam de,” dgaroseé, dextran, cellul ose or

ot her tHay pas thea rovosel ac teaingod gy &dmi umfpmlt lgrrmhpumsf ishmiyolemaneller Adttiridemgs that
cation exchange step can be ¢ table cat,i on exchange

vari o@d P?%H}%B?lénﬂa%“r“i%eg@s @H%‘F&?f??ﬁjﬁ Y BRHEH ChgPe %ﬁp%xy%‘eg%emﬂg%d;gg

Fi nal | ¥, 088 cQpitdRhe ih V6518 HmRhas & yhidh Rard BIHIRC esshi qagdrﬁh@aﬁﬁhm@ﬁﬁphy
(RP-H 5%8§ Qﬁe 1enpicl)ylng hyd?%phobyc RP- HPLC nedi a, eyg , Silica gel

havi ngup«en@ammmnmd Iromuposvebens| aswafﬁldsgab am themahe bﬁolé%ﬁ?}teéy@éhef dnf‘ﬂ?f? her
purify a FOLRL- bi ndin one or, .al | o] i.flc

st epsgul e v‘ésrl?%ﬁar‘% ’f?glrﬂ%g?% ééOdm NS e enp g{IOe %t 8[5 pr(})\[}l&(rjea%g PhkAE,

honDgaRERYSc PRERMPIFERE iPKRbeshscildd lﬁlﬁ]}ﬁaﬁ@lﬁbinnﬁﬂt 'ﬂTeOrhendfblqn’fad)dmﬁmdlas rean
bacterial culture canh be jsolated, for exanple, by |n|t @WECtI n from
cel | penlhst guriffad) frometbie @ylt@mén@ﬁluwreaseﬁ?ﬁc@wﬁraét@%Wlb%‘aOf |PH§’ 319818 ts
ion eﬁghange or size exclusion chromatography steps. H gh performance

li qui 8°CHt omat ogr aphy (HPLC) can be enployed for final purification steps.
M crofj1aB] cel | s Agwpladyeld mbn@x@radssiibodief can risoondinment uspreotapmbornt BN

di srupted by any convenient neth fre -1 haw cyclin
sonlcaﬁﬂéﬁsfﬁe@ﬁﬁ%@%&ﬂlHJ%rBﬁW?b%giﬁégﬁsgﬁﬁTg8 ?@g%ﬁdm‘ﬁﬁ fonoclonal
[0164] 1’1\@[{ Iagd SreKNOMRed Trdl? em%?e fREelRUGE f yybR@oRAL bQPd Les an doyOtHWIEPCRr Qkiag ns
al so nc for exanple, those described in U S. Patent Publication No.

2008/ GBQQAAEEptl@@ﬁBVHGIﬁtH&é]@emﬁndl)QﬂOQMﬁ?]IB?@@ES cageding thonkagh and ligkiy dpips of

i ncor r rence herei entlret 6 rt

embod ﬁ@g’odf/hén@é%&i SBIYEF RS [%L}emnqeé ‘gl%lwn P["ga} 5% uFE ng![hg igolated
ant i bggl%{/nuc%d’[ﬁfeb &hnYodhg MBS 'Fl@g@y hRd ligherhiihyiahg tl@dﬂldclphétﬂul@tb ngyitable- caslp’resblody
pol yp des that bind with high affinity to a protein_ target arg% Qwn in

t he awtctorsewhlcé when Bkesfecied Oie IhOStGﬁﬂlﬁ su@} ay Eckplbicells, pgnipgs-Qp e jese

Hosse, et al |ence 14427, (.2
B ot ebfifioR! ovary: Qa0 Bedy FBoRy eI Rjycr LR nieEe b offruisGiorhuce Hffinocituly
Skerr ﬁfoté:EBl%oﬂoeloﬁaZ%n&ﬁ&?wﬁ%re( g&ﬁ&)ted Bgahe abstwillsh AEOJ rﬁcompmaat Emban/lonal

reference herein inits entirety. In certain enbodi %

t echnenigyylidsas fm@wntﬁstéarepéof @érﬁi@ﬁf%ﬂ/ Wepigy can P%SOE’@ Ol‘Bu 1SB P/j‘% %/elsde
In cert ar'egls nen@@ Sdes&&fe Sggiley Q@@ésbﬁ@edw&fﬁﬁ§ e@alprl@b@ 'T@atﬁ&aﬂ@gﬁz 954 a
type § Sted-from e group consisting o rotein A, |pocaf|n a

fribr ojmgcbrnetd@nmm Natura [B6g ra2n- @BnaﬁinMafksreededﬁ%lanqi Bighd222h$ % 890xi n.
[0166] I n sone enbodi pent s e is an ei,n no in
crboci Rl o, t ha PageRTT SOl UTmenFons auiher RO RAVDF ol el gpfiflin ®
|1 br aEl d‘%}(h i HESANLAESs %?ﬁ%\#ﬁékoﬁlﬁm%ﬁq}}{@ec@éﬂnfold‘g@ttb @Bn@hte ADEMPL VL ﬁitlibodles

i no

FCLRl ng agents are to those skilled Tn the art. See,
Kennedysceﬁe ahbodithenGotib cotftarmdotRig48Izslght 200 8¥avyDibiaing Oétfo’éann?Ple @dﬁ%use

?;S(r)n ﬂno%gglgga 22191%&)[&532 gaq ge Flﬁ)égglﬁe Qf‘ig)a ﬁbaéyg réglcgj‘érgf, fo'y%gamg%? g‘humﬁn Jaﬁgg’od%/qé
generate a chimeric antibody or 2) for a non-immunoglobulin polypeptide to generate a fusion
antibody. In some embodiments, the constant regions are truncated or removed to generate the
desired antibody fragment of a monoclonal antibody. Site-directed or high-density mutagenesis of
the variable region can be used to optimize specificity, affinity, etc. of a monoclonal antibody.
[0130] In some embodiments, the monoclonal antibody against the human FOLRI is a
humanized antibody. In certain embodiments, such antibodies are used therapeutically to reduce

antigenicity and HAMA (human anti-mouse antibody) responses when administered to a human

subject.
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WO 2011/ 106528PCT/ US2011/ 026079 reference herein in its entirety. In
certain further enbodi nents, the agent is a carbohydrate, a

gl ycosamwogbyicmns28a gl ycoprotein, or a proteoglycan. [ @L@®Askorioesorai n
enbodi ments, the agent is a nucleic acid aptaner. Aptaners are

pol ynucl eoti de nol ecul es that have been selected (e.g., fromrandom or

mut agemizapd poohsh@R the dagmlesrigd, hh@bkizabi lok t béshﬁadimg’ldndrphﬁﬂm her human
nol ecul e. I n sone enbodi nents, the aptamer conprises a DNA pol ynucl eoti de.

I n cepntiiodicsl qan ratgt bq/éseér?@édarwﬁlsknq“ﬁbma@f:aﬁeﬁ BempRirebeariappdaor similarly

pol yn ot i

nodi fglg%geere(fgmlbo Xi%gﬁ trhggﬁlO Iﬁéargrogll\/g%%%gls FHE grgegﬁitélr@gﬁong andJC %@%@%?Onrgﬁ%uc eic

aci d apt anenst lfmwitedoiondiongs, &, Rbbiteidnshiuaia }Wﬁhh’te lonovirer m’an’fﬂm Elnetse nSeépmeng

U. S Patent No. 5,270,163, U S. Patent No. 43%{1_8%6 tené

5, 7632150, acisl wsidpgs atsrropgcedsbygiegidos thag rg, ofiShee 0 ay 1§B’8’”23‘%’5‘ ygs.gvhich

Pat en -iRapgat WeSdoRakeBt aNenovd 3401867,
at tcgkg%%&@%fﬂgz% 151%3 gggﬂgt?}? &%&@a&% ot e ,O nterngtl oonal Pafaent

Publ [ @@]ﬁmm’e No WO 02/ 077262, |nternational Pat ent Publ ication No. WO

03/ 07 Pat ent plication Publicatign No. 2005/.0239134

Pat en?m%@]pl i cat ﬁB‘ﬁ“ quéFﬂWﬁcﬁocanf@dg?%%ﬁ’g%%e mgﬂlfflqgegm%bgf éer%we eniance
Appl i gat Ry RRkiLE a4 ey Non-ra008i 028 7 43 ity eqpebifiefry W1 £ hfd, Br iang iRaraltasle by
reference her eininits entirety. Ill.Ilmunoconjugates [0168 ] The present

i nventhaparctérsstia) ssokmpivmeiotthel aﬂohlcg?an@bahQa§DBaﬂe§16u¢se4@ldifré%f )t SrdHepisybgntially

1 agnenbL e aHELAGE Telni APacA i SE L AT BB P AR P e COR.

di scl E&l‘ﬂ@ndé@ra&! Rainkdifdedthiog t}ﬁqmnugmiﬁcketqﬁbrﬁeﬁyﬂ bk @Xmiblé dﬁdjgc)nsomt pﬂ‘gﬁdtsugn
Thus, in a certain enbodi ment, the invention provides an i munoconj ugate

corrprb%f%?éjﬁcad wm%nmwraﬁhersww Santi gen binding fragnment thereof that
speci Iy bin t €e d¥r h
conpr Idslggi (a) a g@%@é’%laﬁs%cﬁgonraﬁ eO%l gilirﬁé[’l %Ylf%gl(rgdl%%&] %e%)?i; ra ngg?/y
chai nax@%ﬂw@(ﬂﬂi@fﬂe&leﬂgwﬂ YIS T YINGIXa i i ixafiz Xaa 3ntf SEQ O DR N@n8 @)fher dacbrable

o ol s B Cotig W RaeH o S h 3! e B Ao ERE T
corrpr %{%@g eg@g@%rfag ahPocNﬁ%sBéan @é‘gp@oﬂa'ﬂgﬂ};reﬁ?@d By GDR3c &2 81T dnsiyRE8 of the

wherein Xaai is selected fromK, Q H and R Xaa2
is sepaemtehl sbquenced, akd \WrioandoRcepand audided swl sogiedertd QNPGICIEUSITE BrecA,

and V.. In certain emp nen t he. ant is the, huvbv19 ib Lch
o nUms08E GBSRP DA TEUy BORPTGi A PHENERl g LR Qb ténsitill
Rl HPYPERE FONB IR 0SEQ 4P dN@inddnly | eﬁzaﬂzﬁm@ fan@ né}@dﬂaﬁﬁli&rst,o thoee a]ailllle@Qdythb sart.
FR1-21 and conprises (a) a heavy chain corTIErl sing SSYGWVS (SEQ |

NO: 30§ pmgutve aptp Sesinzs rarmﬂ@hiﬁpwh@hn@}lwtrgs sElSEQIPPRNGD, B19e; dl@ﬁﬂ?‘%‘?al

(SE0 RG-Sty SE SFEGEY Rl e E R (68 o

NO 27 fispRys bgﬂﬁltscﬁ'@l%l@@RZh&QHﬂm ®langf %Tﬁlsﬁ'ﬁei SEQd Blﬂkl@)ﬂﬁg ofahd candiilght
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prodrug to the antibody or functional equivalent. Suitable |inking groups
are well known in the art and include, for exanple, disulfide groups,

t hi oet herwgroupw¢s2aci d | abi |l e groups, photol abil e group®cTsptiida®as | abi | e
groups and esterase |l abile groups. [0171] The drug or prodrug can, for
exanple, be linked to the anti-FOLRL anti body or fragnment thereof through a

di sul §igdlg 4bonds 7Byl | ke 308l ecrdessy, srmashinks,ney,ement, 1@0@01 355:69363762
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(1978 succinrm pyri hl 0) butanoate (SPDB) (see, e.g.,
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t f t I d ith
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HPLC, si ze-'excl usi on, adsgﬁ;ﬁptl on, ion exc ge and affinij tﬁé captu

di al ysiange, inafgehari etlalf 1990, Nat.tHigterlon14: ﬁﬂ9 Bt tHicats ehBodidHentiec: Nfﬁé Acad.
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P Bapect. ar &BH, QAesbrIERErs NG A50HY ARAcrugS A Fked v &2
di sul %h%;:&ﬁ@kb%fm%@ 783D %Bi;ﬁgat&%y ?éf&)éh&nl% 1&' HERdty)SRA&E6Wn in the art and can

((CHz a narrow range of drug |oad of 2-8 are descri bed
that shemplogbdtd yeleyathhigh afigtigriunpinoinggpdies. activity toward cancer cells

ﬁ,n gh it Lfere rg u%‘?a\mz[eho%?ﬁt m,ca CSB Oaﬁge:l?elaxglécllee (j%l [](Ira% ge(f&{}\gdgg c'ogﬂlr)ﬁ'lf rn Ak

2011/ fdtioalof yraziating M Allledpértoitehifs t
o an@ﬁ?%@%@d&%ﬁg%ﬁ%ﬁ%@@ J%b[&dpl)%]lml dtiealolf yroziatine nipd pértoite uaspec

rug conjugate of formula ( I% or a caonju f
f or mubatit{ddigs: in Ahg Xpseqe ergeigenopn ipmapoglopylin profugiinay o1 ys apprp@%xr @s“%?ﬁrg) g
anti - t T t I ug; X
repreérbqq% Pﬁ% &I |’€%aﬁ7 53%%??0%51 I’ gcfﬂgé%%gfr}gtﬁeig%%ﬁ %ﬁggl@q gg?ached to the
cel | - bpmdi ng agemis Mivantiont foetdoatpaken dispasifianhteodendiat specHichiyratceghiond,

o anhg;[ngrel rfoll?at(t)en(Eeceptor 1. Bispecific antibodies are antibodies that are capable of specifically
recognizing and binding at least two different epitopes. The different epitopes can either be within
the same molecule (e.g. the same human folate receptor 1) or on different molecules such that both,
for example, the antibodies can specifically recognize and bind a human folate receptor 1 as well
as, for example, 1) an effector molecule on a leukocyte such as a T-cell receptor (e.g. CD3) or Fe

receptor (e.g. CD64, CD32, or CD16) or 2) a cytotoxic agent as described in detail below.
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Y represents an aliphatic, an aromatic or a heterocyclic unit attached to
the drug via a disulfide bond; 1is 0 or 1; mis an integer from2 to 8;
and n is wo2mteges froml to 24. In certain enbodi nent #CTMS2GI1A260TNt eger
from2 to 6. In certain enbodinents, mis an integer from3 to 5.
[0174] Al so, In certain enbodinments, nis an integer form2 to 8.
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anot h&38kt hod, In petase pmbedingniigre BiovEEd fBdmHPRlY TREmen i By ¢ § OHAFSPEG
crosslinker to jintraoduc I: i ir¢h c e jth
ar eaLWQfep%ﬂegrﬁﬁl?rll'dgg%rgoﬁltsgtle%@ﬁg&ersm%}% gznr?sé%:fﬁ ?gﬁlggﬁhlgtgﬁg %ﬂ;? l?goy(;ldz i %%J fin\géé) ,
to pr ?vddd@glfal19,ﬁnbsfqadg@qenislcbke B%DNHdi vbmﬂm{emytgadiﬁésﬁoh df ot eggitodsesior hxamlijle |
non-cCcl eavapbl e |11 NnKS Can al SO _De repar eaq. u .CI Sl . SCr 1

in t h&agimpotp sl Tt md e ?ioef??ﬂ“g&c@%&@? wﬁ‘ia%%ﬁﬁﬁ%@?ﬁ S%I%ke‘%and
Us Patdlfntw@g plg-c?e%tcje,oﬁﬁ)gg‘}.i ZQ%\i O aNP- e@@&ﬁ[n@ﬂ-t@,g%ﬁ%o@@rdgﬂ@nk&dﬁr@%ro@d&d not

limted to, N-succinim mal el m donet hyl )" cycl ohexanecar boxyl at e
( SMCCygcombinantly. Fab, Fv, and scFv antibody fragments can all be expressed in and secreted from E.

Nsucci njm dy1-4- (Nl ei m donet hyl ) - cycl.ohexane- 1- car - (6-cam a te
Wi €91 s oo e Uty ARG ST GERS D0 L O SL e RS anare
acid | g KA | it b o phRAthGesadibchsdddsaboee.niTiedy |
ester %%&)%gﬁ%ﬁ g@%lﬁ%ﬁﬁt yri cd_ grcl??{jﬂﬁ- sulcpiai}ﬁ?m@ggll es? er ﬁﬂgé\/B%) , Y
E- mal entibadydeagnaint cacilsb be Hyar eryjndicsiaidesaded &t BrS. Prinsy 04 70, for example,

mal ei m dobenzoyl - N- hydr oxysuc.ci ni i de - ( , : :

N-(a- ﬁ%ﬁij é? %8%88%138)0( l)c_ogly})gsé)le%li s éﬂ&h%&f@?ﬁ%ﬁﬁ%@ production of antibody .fra.gm.ents

succli Wim_b@M%pa@er(t[t@tﬁ@slkﬂldﬁlﬂmiﬁi@mronam do) hexanoate (SMPH), N succi nini dyl

4- (pmal ei m dophenyl) - butyrate (SWPB), and N-(p-nal %I m.do J]Fn){l%l sgc%{anat e

( PMPI 01408 ucci niAvcendingto( the @Eses ) 1iian ReBRHEs &2 ?éﬂ%é?, R RIS

i odoacet at S Nsuccl . .m.d C @nplaNagl a3, Tggly | 1

3-(br S5 eécglagnma@%gog?%p?p%ﬁacem O( %&%%L?m%nﬁgﬁtﬁraﬁ ﬁgé&)m{)jo%i ?r%tr)t s, the an? i b(r)ldy

I(il— m)ﬁmaih'eg’ wethﬁdlggczﬁ)[s%b:adﬁj)tﬁ@ foela@ectmitrsqjmm (af‘sFiu@mreﬁsmnld?lprames (Huse, et al.,
mal ei m domet -cycl ohexane- | - car boxyl a .~SUl fo-

Il 61 IS tsOBe RGP RN GKSP i AT GRPRC P CURESE. TENF pETpRS TG onbclonal Fab

succi i C | i NreeBiBot, ok Qe@bdiives, ftagnichtst ahles ck- 10

b i ey v S e g

Hashi damelogaltherdof. Appitiods fBigmehisman bspr@Bced bmehnignes injthe att mgluding, G8heeh |

18: 690- 697 (1979)) .. . JThe nodified antibody i.S then - i e

t hi ol J%FﬁdéPhﬁgaﬁé Qﬁﬁ@ﬁaﬁﬁgrﬁlﬁﬂt (Qrcbcglf ?‘gg}/ P%SYI{ o) esrtlg) uoc%%}%ggﬁ?%%lg%ﬁl@ng a Fab
conjugate can be purified by gel filtration through a Sephadex &5 col umm
or by dialysis or tangential flow filtartion. The nodified anti bodies-are
treated with the thiol-containing maytg.?si noid (1 to 2 nolar

equi val ent/ mal ei m do group) and anti body- mayt ansi noid conjugates are
purified by gel filtration through a Sephadex G 25 col unm, chromat ogr aphy
on a ceramc



WO 2011/ 106528PCT/ US2011/ 026079 hydroxyapatite colum, dialysis or
tangential flow filtration or a conbination of nethods thereof Typically,
an aver ageoab11ld2smayt ansi noi ds per anti body are |inke#CT@seoimmRdeod is to
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represents. a cytotoxin or drug; .X .represents an aliphatic, an mat.i ra
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modified antibodies can be, for example, of human, murine, non-human primate (e.g. cynomolgus
monkeys, macaques, etc.) or lupine origin. In some embodiments both the variable and constant
regions of the modified immunoglobulins are human. In other embodiments the variable regions of
compatible antibodies (usually derived from a non-human source) can be engineered or specifically
tailored to improve the binding properties or reduce the immunogenicity of the molecule. In this
respect, variable regions useful in the present invention can be humanized or otherwise altered
through the inclusion of imported amino acid sequences.

[0144] In certain embodiments, the variable domains in both the heavy and light chains are
altered by at least partial replacement of one or more CDRs and, if necessary, by partial framework
region replacement and sequence changing. Although the CDRs can be derived from an antibody

of the same class or even subclass as the antibody from which the framework regions are derived, it
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bond; 1is Oor 1; pis O or 1; mis an integer from2 to 15, and nis an
integer from1l to 2000. In a certain enbodinment, mis an integer from2 to
8; and n we:2an/iopi2eger from1l to 24. In a certain enbodiPEEMUS201TI02@78N
integer from2 to 6. In a certain enbodinent, nis an integer from2 to 8.
[0178] In a certain enbodinment, mis an integer from3 to 5. In a certain

OO e st TR T RS L %'él\@e\fﬁrgd fhho AROLIBEALPORITERA clalnni Llredly |

nment antibody is FR-1-48. |In anot her

enbodifBstimehd Graantah Qﬁdb’odySfrErB dldi4@rent spaitst henayentidai menssaryt leereplats Oy i s
FR-1-57. I n another enbodinent, the anti bod is FR-

sui t albe PRGN GrhacATAL' CRRsrEom fhg IIVeH ?§eﬂﬂ% %%Ea%ﬁe%gg%%eﬁ%m%w
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ant i bGt ragnmen her eo as well as a mal ei mdo- or hal oacetyl -based
moi et yesidQes hieacine onecasdaky tt@emmota]uouh@l acAwI%E@fsﬁbac@rrtlg@anblbémgn@t@r gt &
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the conten are entirely incorporated herein by reference.
and error testing to obtain a functional antibody with reduced immunogenicify.

[0145] Alterations to the variable region notwithstanding, those skilled in the art will
appreciate that the modified antibodies of this invention will comprise antibodies (e.g., full-length
antibodies or immunoreactive fragments thereof) in which at least a fraction of one or more of the
constant region domains has been deleted or otherwise altered so as to provide desired biochemical
characteristics such as increased tumor localization or reduced serum half-life when compared with
an antibody of approximately the same immunogenicity comprising a native or unaltered constant
region. In some embodiments, the constant region of the modified antibodies will comprise a
human constant region. Modifications to the constant region compatible with this invention
comprise additions, deletions or substitutions of one or more amino acids in one or more domains.
That is, the modified antibodies disclosed herein can comprise alterations or modifications to one or
more of the three heavy chain constant domains (CH1, CH2 or CH3) and/or to the light chain
constant domain (CL). In some embodiments, modified constant regions wherein one or more
domains are partially or entirely deleted are contemplated. In some embodiments, the modified
antibodies will comprise domain deleted constructs or variants wherein the entire CH2 domain has
been removed (ACH2 constructs). In some embodiments, the omitted constant region domain will
be replaced by a short amino acid spacer (e.g. 10 residues) that provides some of the molecular
flexibility typically imparted by the absent constant region.

[0146] Besides their configuration, it is known in the art that the constant region mediates
several effector functions. For example, binding of the C1 component of complement to antibodies
activates the complement system. Activation of complement is important in the opsonisation and
lysis of cell pathogens. The activation of complement also stimulates the inflammatory response
and can also be involved in autoimmune hypersensitivity. Further, antibodies bind to cells via the
Fc region, with a Fc receptor site on the antibody Fe region binding to a Fc receptor (FcR) on a cell.
There are a number of Fc receptors which are specific for different classes of antibody, including

IgG (gamma receptors), IgE (eta receptors), IgA (alpha receptors) and IgM (mu receptors).
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[ 0180] The present invention includes aspects wherein about 2 to about 8
drug nol ecul es ("drug |oad"), for exanple, maytansinoid, are |linked to an
anti - FOLRYoanti/toestg or fragnent thereof, the anti-tunor pefrfuseti1oteorhe
conjugate is much nore efficacious as conpared to a drug |load of a |esser
or higher nunber of drugs linked to the same cell binding agent. "Drug
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[0147] In certain embodiments, the FOLR 1-binding antibodies provide for altered effector
functions that, in turn, affect the biological profile of the administered antibody. For example, the
deletion or inactivation (through point mutations or other means) of a constant region domain can
reduce Fc receptor binding of the circulating modified antibody thereby increasing tumor
localization. In other cases it may be that constant region modifications, consistent with this
invention, moderate complement binding and thus reduce the serum half life and nonspecific
association of a conjugated cytotoxin. Yet other modifications of the constant region can be used to
eliminate disulfide linkages or oligosaccharide moieties that allow for enhanced localization due to
increased antigen specificity or antibody flexibility. Similarly, modifications to the constant region
in accordance with this invention can easily be made using well known biochemical or molecular
engineering techniques well within the purview of the skilled artisan.
[0148] In certain embodiments, a FOLR1-binding agent that is an antibody does not have
one or more effector functions. For instance, in some embodiments, the antibody has no antibody-
dependent cellular cytoxicity (ADCC) activity and/or no complement-dependent cytoxicity (CDC)
activity. In certain embodiments, the antibody does not bind to an Fc receptor and/or complement
factors. In certain embodiments, the antibody has no effector function.
[0149] It will be noted that in certain embodiments, the modified antibodies can be
engineered to fuse the CH3 domain directly to the hinge region of the respective modified
antibodies. In other constructs it may be desirable to provide a peptide spacer between the hinge
region and the modified CH2 and/or CH3 domains. For example, compatible constructs could be
expressed wherein the CH2 domain has been deleted and the remaining CH3 domain (modified or
unmodified) is joined to the hinge region with a 5-20 amino acid spacer. Such a spacer can be
added, for instance, to ensure that the regulatory elements of the constant domain remain free and
accessible or that the hinge region remains flexible. However, it should be noted that amino acid
spacers can, in some cases, prove to be immunogenic and elicit an unwanted immune response
against the construct. Accordingly, in certain embodiments, any spacer added to the construct will

be relatively non-immunogenic, or even omitted altogether, so as to maintain the desired

biochemical qualities of the modified antibodies.
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partial deletions of the constant regions can improve selected characteristics of the antibody (serum
half-life) while leaving other desirable functions associated with the subject constant region domain
intact. Moreover, as alluded to above, the constant regions of the disclosed antibodies can be
modified through the mutation or substitution of one or more amino acids that enhances the profile
of the resulting construct. In this respect it may be possible to disrupt the activity provided by a
conserved binding site (e.g. Fc binding) while substantially maintaining the configuration and
immunogenic profile of the modified antibody. Certain embodiments can comprise the addition of
one or more amino acids to the constant region to enhance desirable characteristics such as
decreasing or increasing effector function or provide for more cytotoxin or carbohydrate
attachment. In such embodiments it can be desirable to insert or replicate specific sequences
derived from selected constant region domains.

[0151] The present invention further embraces variants and equivalents which are
substantially homologous to the chimeric, humanized and human antibodies, or antibody fragments
thereof, set forth herein. These can contain, for example, conservative substitution mutations, i.e.
the substitution of one or more amino acids by similar amino acids. For example, conservative
substitution refers to the substitution of an amino acid with another within the same general class
such as, for example, one acidic amino acid with another acidic amino acid, one basic amino acid
with another basic amino acid or one neutral amino acid by another neutral amino acid. What is
intended by a conservative amino acid substitution is well known in the art.

[0152] The polypeptides of the present invention can be recombinant polypeptides, natural
polypeptides, or synthetic polypeptides comprising an antibody, or fragment thereof, against a
human FOLR1. It will be recognized in the art that some amino acid sequences of the invention
can be varied without significant effect of the structure or function of the protein. Thus, the
invention further includes variations of the polypeptides which show substantial activity or which
include regions of an antibody, or fragment thereof, against a human folate receptor protein. Such

mutants include deletions, insertions, inversions, repeats, and type substitutions.
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[0153] The polypeptides and analogs can be further modified to contain additional chemical
moieties not normally part of the protein. Those derivatized moieties can improve the solubility, the
biological half life or absorption of the protein. The moieties can also reduce or eliminate any
desirable side effects of the proteins and the like. An overview for those moieties can be found in
REMINGTON'S PHARMACEUTICAL SCIENCES, 20th ed., Mack Publishing Co., Easton, PA
(2000).

[0154] The isolated polypeptides described herein can be produced by any suitable method
known in the art. Such methods range from direct protein synthetic methods to constructing a DNA
sequence encoding isolated polypeptide sequences and expressing those sequences in a suitable
transformed host. In some embodiments, a DNA sequence is constructed using recombinant
technology by isolating or synthesizing a DNA sequence encoding a wild-type protein of interest.
Optionally, the sequence can be mutagenized by site-specific mutagenesis to provide functional
analogs thereof. See, e.g. Zoeller et al., Proc. Nat’l. Acad. Sci. USA 81:5662-5066 (1984) and U.S.
Pat. No. 4,588,585.

[0155] In some embodiments a DNA sequence encoding a polypeptide of interest would be
constructed by chemical synthesis using an oligonucleotide synthesizer. Such oligonucleotides can
be designed based on the amino acid sequence of the desired polypeptide and selecting those
codons that are favored in the host cell in which the recombinant polypeptide of interest will be
produced. Standard methods can be applied to synthesize an isolated polynucleotide sequence
encoding an isolated polypeptide of interest. For example, a complete amino acid sequence can be
used to construct a back-translated gene. Further, a DNA oligomer containing a nucleotide
sequence coding for the particular isolated polypeptide can be synthesized. For example, several
small oligonucleotides coding for portions of the desired polypeptide can be synthesized and then
ligated. The individual oligonucleotides typically contain 5' or 3' overhangs for complementary
assembly.

[0156] Once assembled (by synthesis, site-directed mutagenesis or another method), the
polynucleotide sequences encoding a particular isolated polypeptide of interest will be inserted into
an expression vector and operatively linked to an expression control sequence appropriate for
expression of the protein in a desired host. Proper assembly can be confirmed by nucleotide
sequencing, restriction mapping, and expression of a biologically active polypeptide in a suitable
host. As is well known in the art, in order to obtain high expression levels of a transfected gene in a
host, the gene must be operatively linked to transcriptional and translational expression control

sequences that are functional in the chosen expression host.
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[0157] In certain embodiments, recombinant expression vectors are used to amplify and
express DNA encoding antibodies, or fragments thereof, against human FOLRI. Recombinant
expression vectors are replicable DNA constructs which have synthetic or cDNA-derived DNA
fragments encoding a polypeptide chain of an anti-FOLR1 antibody, or fragment thereof,
operatively linked to suitable transcriptional or translational regulatory elements derived from
mammalian, microbial, viral or insect genes. A transcriptional unit generally comprises an
assembly of (1) a genetic element or elements having a regulatory role in gene expression, for
example, transcriptional promoters or enhancers, (2) a structural or coding sequence which is
transcribed into mRNA and translated into protein, and (3) appropriate transcription and translation
initiation and termination sequences, as described in detail below. Such regulatory elements can
include an operator sequence to control transcription. The ability to replicate in a host, usually
conferred by an origin of replication, and a selection gene to facilitate recognition of transformants
can additionally be incorporated. DNA regions are operatively linked when they are functionally
related to each other. For example, DNA for a signal peptide (secretory leader) is operatively
linked to DNA for a polypeptide if it is expressed as a precursor which participates in the secretion
of the polypeptide; a promoter is operatively linked to a coding sequence if it controls the
transcription of the sequence; or a ribosome binding site is operatively linked to a coding sequence
if it is positioned so as to permit translation. Structural elements intended for use in yeast
expression systems include a leader sequence enabling extracellular secretion of translated protein
by a host cell. Alternatively, where recombinant protein is expressed without a leader or transport
sequence, it can include an N-terminal methionine residue. This residue can optionally be
subsequently cleaved from the expressed recombinant protein to provide a final product.

[0158] The choice of expression control sequence and expression vector will depend upon
the choice of host. A wide variety of expression host/vector combinations can be employed.
Useful expression vectors for eukaryotic hosts, include, for example, vectors comprising expression
control sequences from SV40, bovine papilloma virus, adenovims and cytomegalovirus. Useful
expression vectors for bacterial hosts include known bacterial plasmids, such as plasmids from
Esherichia coli, including pCR 1, pBR322, pMB9 and their derivatives, wider host range plasmids,
such as M13 and filamentous single-stranded DNA phages.

[0159] Suitable host cells for expression of a FOLR1-binding polypeptide or antibody (or a
FOLRI1 protein to use as an antigen) include prokaryotes, yeast, insect or higher eukaryotic cells
under the control of appropriate promoters. Prokaryotes include gram negative or gram positive

organisms, for example E. coli or bacilli. Higher eukaryotic cells include established cell lines of
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N.Y., 1985), the relevant disclosure of Wthh is hereby incorporated by reference. Additional
information regarding methods of protein production, including antibody production, can be found,

| e.g., in U.S. Patent Publication No. 2008/0187954, U.S. Patent Nos. 6,413,746 and 6,660,501, and
International Patent Publication No. WO 04009823, each of which is hereby incorporated by
reference herein in its entirety.
[0160] Various mammalian or insect cell culture systems are also advantageously employed
to express recombinant protein. Expression of recombinant proteins in mammalian cells can be
performed because such proteins are generally correctly folded, appropriately modified and
completely functional. Examples of suitable mammalian host cell lines include HEK-293 and
HEK-293T, the COS-7 lines of monkey kidney cells, described by Gluzman (Cell 23:175, 1981),
and other cell lines including, for example, L cells, C127, 3T3, Chinese hamster ovary (CHO),
Hela and BHK cell lines. Mammalian expression vectors can comprise nontranscribed elements
such as an origin of replication, a suitable promoter and enhancer linked to the gene to be
expressed, and other 5' or 3' flanking nontranscribed sequences, and 5' or 3' nontranslated
sequences, such as necessary ribosome binding sites, a polyadenylation site, splice donor and
acceptor sites, and transcriptional termination sequences. Baculovirus systems for production of
heterologous proteins in insect cells are reviewed by Luckow and Summers, Bio/Technology 6:47
(1988).
[0161] The proteins produced by a transformed host can be purified according to any
suitable method. Such standard methods include chromatography (e.g., ion exchange, affinity and
sizing column chromatography), centrifugation, differential solubility, or by any other standard
technique for protein purification. Affinity tags such as hexahistidine, maltose binding domain,
influenza coat sequence and glutathione-S-transferase can be attached to the protein to allow easy
purification by passage over an appropriate affinity column. Isolated proteins can also be
physically characterized using such techniques as proteolysis, nuclear magnetic resonance and x-
ray crystallography.
10162] For example, supernatants from systems which secrete recombinant protein into
culture media can be first concentrated using a commercially available protein concentration filter,
for example, an Amicon or Millipore Pellicon ultrafiltration unit. Following the concentration step,

the concentrate can be applied to a suitable purification matrix. Alternatively, an anion exchange
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resin can be employed, for example, a matrix or substrate having pendant diethylaminoethyl
(DEAE) groups. The matrices can be acrylamide, agarose, dextran, cellulose or other types
commonly employed in protein purification. ~Alternatively, a cation exchange step can be
employed. Suitable cation exchangers include various insoluble matrices comprising sulfopropyl
or carboxymethyl groups. Finally, one or more reversed-phase high performance liquid
chromatography (RP-HPLC) steps employing hydrophobic RP-HPLC media, e.g., silica gel having
pendant methyl or other aliphatic groups, can be employed to further purify a FOLR1-binding
agent. Some or all of the foregoing purification steps, in various combinations, can also be
employed to provide a homogeneous recombinant protein. _

[0163] Recombinant protein produced in bacterial culture can be isolated, for example, by
initial extraction from cell pellets, followed by one or more concentration, salting-out, aqueous ion
exchange or size exclusion chromatography steps. High performance liquid chromatography
(HPLC) can be employed for final purification steps. Microbial cells employed in expression of a
recombinant protein can be disrupted by any convenient method, including freeze-thaw cycling,
sonication, mechanical disruption, or use of cell lysing agents.

[0164] Methods known in the art for purifying antibodies and other proteins also include,
for example, those described in U.S. Patent Publication No. 2008/0312425, 2008/0177048, and
2009/0187005, each of which is hereby incorporated by reference herein in its entirety.

[0165] In certain embodiments, the FOLR1-binding agent is a polypeptide that is not an
antibody. A variety of methods for identifying and producing non-antibody polypeptides that bind
with high affinity to a protein target are known in the art. See, e.g., Skerra, Curr. Opin.
Biotechnol., 18:295-304 (2007), Hosse et al., Protein Science, 15:14-27 (2006), Gill et al., Curr.
Opin. Biotechnol., 17:653-658 (2006), Nygren, FEBS J., 275:2668-76 (2008), and Skerra, FEBS J,,
275:2677-83 (2008), each of which is incorporated by reference herein in its entirety. In certain
embodiments, phage display technology has been used to identify/produce the FOLR1-binding
polypeptide. In certain embodiments, the polypeptide comprises a protein scaffold of a type
selected from the group consisting of protein A, a lipocalin, a fribronectin domain, an ankyrin
consensus repeat domain, and thioredoxin.

[0166] In some embodiments, the agent is a non-protein molecule. In certain embodiments,
the agent is a small molecule. Combinatorial chemistry libraries and techniques useful in the
identification of non-protein FOLR1-binding agents are known to those skilled in the art. See, e.g.,
Kennedy et al., J. Comb. Chem, 10:345-354 (2008), Dolle et al, J. Comb. Chem., 9:855-902 (2007),
and Bhattacharyya, Curr. Med. Chem., 8:1383-404 (2001), each of which is incorporated by
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reference herein in its entirety. In certain further embodiments, the agent is a carbohydrate, a
glycosaminoglycan, a glycoprotein, or a proteoglycan.

[0167] In certain embodiments, the agent is a nucleic acid aptamer. Aptamers are
polynucleotide molecules that have been selected (e.g., from random or mutagenized pools) on the
basis of their ability to bind to another molecule. In some embodiments, the aptamer comprises a
DNA polynucleotide. In certain alternative embodiments, the aptamer comprises an RNA
polynucleotide. In certain embodiments, the aptamer comprises one or more modified nucleic acid
residues. Methods of generating and screening nucleic acid aptamers for binding to proteins are
well known in the art. See, e.g., U.S. Patent No. 5,270,163, U.S. Patent No. 5,683,867, U.S. Patent
No. 5,763,595, U.S. Patent No. 6,344,321, U.S. Patent No. 7,368,236, U.S. Patent No. 5,582,981,
U.S. Patent No. 5,756,291, U.S. Patent No. 5,840,867, U.S. Patent No. 7,312,325, U.S. Patent No.
7,329,742, International Patent Publication No. WO 02/077262, International Patent Publication
No. WO 03/070984, U.S. Patent Application Publication No. 2005/0239134, U.S. Patent
Application Publication No. 2005/0124565, and U.S. Patent Application Publication No.
2008/0227735, each of which is incorporated by reference herein in its entirety.

[I.  Immunoconjugates

[0168] The present invention is also directed to conjugates (also referred to herein as
immunoconjugates), comprising the anti-FOLRI antibodies, antibody fragments, functional
equivalents, improved antibodies and their aspects as disclosed herein, linked or conjugated to a
cytotoxin (drug) or prodrug. Thus, in a certain embodiment, the invention provides an
immunoconjugate comprising a humanized antibody or antigen binding fragment thereof that
speciﬁcélly binds a human folate receptor 1, wherein the antibody comprises: (a) a heavy chain
CDR1 comprising GYFMN (SEQ ID NO:1); a heavy chain CDR2 comprising
RIHPYDGDTFYNQXaa FXaa,Xaa; (SEQ ID NO:56); and a heavy chain CDR3 comprising
YDGSRAMDY (SEQ ID NO:3); and (b) a light chain CDR1 comprising KASQSVSFAGTSLMH
(SEQ ID NO:7); a light chain CDR2 comprising RASNLEA (SEQ ID NO:8); and a light chain
CDR3 comprising QQSREYPYT (SEQ ID NO:9); wherein Xaa, is selected from K, Q, H, and R;
Xaa, is selected from Q, H, N, and R; and Xaa; is selected from G, E, T, S, A, and V. In certain
embodiments, the antibody is the huMov19 antibody, which is the above-described antibody
comprising the heavy chain CDR2 RIHPYDGDTFYNQKFQG (SEQ ID NO:2). In other
embodiments, the antibody is FR1-21 and comprises (a) a heavy chain CDR1 comprising SSYGMS
(SEQ ID NO:30); a heavy chain CDR2 comprising TISSGGSYTY (SEQ ID NO:31); and/or a
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analogs, benzodiazepines, taxoids, CC-1065 and CC-1065 analogs, duocarmycins and duocarmycin
analogs, enediynes, such as calicheamicins, dolastatin and dolastatin analogs including auristatins,
tomaymycin derivaties, leptomycin derivaties, methotrexate, cisplatin, carboplatin, daunorubicin,
doxorubicin, vincristine, vinblastine, melphalan, mitomycin C, chlorambucil and morpholino
doxorubicin. In certain embodiments, the cytotoxic agents are maytansinoids and maytansinoids

analogs.

47



WO 2011/ 106528PCT/ US2011/ 026079 [0189] Exanpl es of suitabl e maytansinol
esters include those having a nodified aromatic ring and those having

nodi f i catwonstiatézher positions. Such suitabl e nmayt ansipowiu$goianesods scl osed
in US. Patent Nos, 4,424,219; 4,256,746; 4,294,757; 4,307,016; 4,313, 946;
4, 315, 929; 4, 331,598; 4,361, 650; 4,362,663, 4,364, 866; 4,450, 254;

4, 322[(348] 4, 373u8336njD3a2BGa02Q;prépaddohbPoding b ldhkmgQ92yp b, @88, W98k a drug or

5, 846, 545; 6, 333,410; 7,276,497 and 7,473,796, [0190]In a certain .
enbodPIRERHS torthe aitiagdh 0& dHjctigatequtrlenheSHRPENTIGNE BoUPS 3% Yellknoningin_the art

t
N2~ cohRb oI TRACPER AL b 2 ecsh BTG s SR aciduoile srqunsy photcleble groups

agentpeMsd lablﬂaemelseairtdeﬂtdngsetldttelef@bdpmvm ng structural formula (111): 0 oNSH

0191 th
Lt il I;}Eﬁgot hlefgpgnbdg%()dlpgl}e)?ﬁdﬁé Eglg,f Ej,gflil%gt esbgflinE(hée tg)rt}?es gr?t& FOlﬂ\fﬁn ntl%ody or

N SoRembnAr T EteaEt ond ORI gp Tt i s, DA, o

(1V) : reactive chemical group that can react with the anti-FOLR1 antibody or fragment thereof. In
certain embodiments, reactive chemical groups for reaction with the cell-binding agent are N-
succinimidyl esters and N-sulfosuccinimidyl esters. Additionally the linker molecule comprises a
reactive chemical group, in certain embodiments a dithiopyridyl group that can react with the drug
to form a disulfide bond. In certain embodiments, linker molecules include, for example, N-
succinimidyl 3-(2-pyridyldithio) propionate (SPDP) (see, e.g., Carlsson et al., Biochem. J., 173:
723-737 (1978)), N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB) (see, e.g., U.S. Patent No.
4,563,304), N-succinimidyl 4-(2-pyridyldithio)2-sulfobutanoate (sulfo-SPDB) (see US Publication
No. 20090274713) , N-succinimidyl 4-(2-pyridyldithio) pentanoate (SPP) (see, e.g., CAS Registry
number 341498-08-6), 2-iminothiolane, or acetylsuccinic anhydride. For example, the antibody or
cell binding agent can be modified with crosslinking reagents and the antibody or cell binding agent
containing free or protected thiol groups thus derived is then reacted with a disulfide- or thiol-
containing maytansinoid to produce conjugates. The conjugates can be purified by chromatography,
including but not limited to HPLC, size-exclusion, adsorption, ion exchange and affinity capture,
dialysis or tangential flow filtration. In certain embodiments, the anti-FOLR1 antibody is linked to
the cytoxin via a SPDB or sulfo-SPDB linker. In a certain embodiment, the huMov19 antibody is
linked to a cytotoxin via a SPDB or sulfo-SPDB linker.
[0172] In another aspect of the present invention, the anti-FOLR1 antibody is linked to
cytotoxic drugs via disulfide bonds and a polyethylene glycol spacer in enhancing the potency,
solubility or the efficacy of the immunoconjugate. Such cleavable hydrophilic linkers are
described in W02009/0134976. The additional benefit of this linker design is the desired high
monomer ratio and the minimal aggregation of the antibody-drug conjugate. Specifically
contemplated in this aspect are conjugates of cell-binding agents and drugs linked via disulfide
group (-S-S-) bearing polyethylene glycol spacers ((CH,CH;O)q-1.14) With a narrow range of drug
load of 2-8 are described that show relatively high potent biological activity toward cancer cells and

have the desired biochemical properties of high conjugation yield and high monomer ratio with

minimal protein aggregation.
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MeO SH (1V) [0192] Another maytansinoid conprising a side chain that
contains a sterically hindered thiol bond is N2'-deacetyl-N 2'(4-nercapto-
1 - oxoperwolptimagizansi ne (ternmed DMB), represented by tIreTfUskédiomeego
structural formula (V): WD 2011/106528PCT/ US2011/ 026079 SH MeO (V)

[0173] Specifically contemplated in this aspect is an anti-FOLR1 antibody drug conjugate

of formula (I) or a conjugate of formula (I'):
A—[X~(-CH;-CH,0-)y—Y~Clm D

[C-Y-(-CH~CH20-)y—Xi]m-A @)
wherein:
A represents an anti-FOLR1 antibody or fragment;
C represents a cytotoxin or drug;
X represents an aliphatic, an aromatic or a heterocyclic unit attached to the cell-binding
agent via a thioether bond, an amide bond, a carbamate bond, or an ether bond,;
Y represents an aliphatic, an aromatic or a heterocyclic unit attached to the drug via a
disulfide bond;
lisOorl;
m is an integer from 2 to §; and
n is an integer from 1 to 24.
In certain embodiments, m is an integer from 2 to 6.
In certain embodiments, m is an integer from 3 to 5.

[0174] Also, In certain embodiments, n is an integer form 2 to 8. Alternatively, as disclosed
in, for example, U.S. Patent No. 6,441,163 and 7,368,565, the drug can be first modified to
introduce a reactive ester suitable to react with a cell-binding agent. Reaction of these drugs
containing an activated linker moiety with a cell-binding agent provides another method of
producing a cell-binding agent drug conjugate. Maytansinoids can also be linked to anti-FOLR1
antibody or fragment using PEG linking groups, as set forth for example in U.S. Patent 6,716,821.
These PEG non-cleavable linking groups are soluble both in water and in non-aqueous solvents,
and can be used to join one or more cytotoxic agents to a cell binding agent. Exemplary PEG
linking groups include heterobifunctional PEG linkers that react with cytotoxic agents and cell
binding agents at opposite ends of the linkers through a functional sulfhydryl or disulfide group at
one end, and an active ester at the other end. As a general example of the synthesis of a cytotoxic

conjugate using a PEG linking group, reference is again made to U.S. Patent 6,716,821 which is
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[0193] Each of the maytansinoids taught in US Patent No. 5,208,020 and
7,276,497, can also be used in the conjugate of the present invention. In
this regawo,2otimeeentire disclosure of 5,208,020 and 7, 2P6TABZ011826079

i ncorporated herein by reference. [0194] Many positions on maytansi noi ds can
serve as the position to chemcally link the linking noiety. For exanple,
the Gg, n@%ﬁatfd %ﬁ%ﬁamgqeﬁrmwmh OF @HRbsist Beyifte dAmP@si eh@Rn®dbid 6f nwirt h
hydr oXxy 5 position nodified with hydroxy and the C 20

posi t cyantolxw/agagtsé)ehtymg EWC@VQ)E@G@WBGTMWME& pdbbiedingagbel, teseltiah in fispleesraet n

nbodi t |
Sosiot%) noﬁznﬁﬁ’ﬁfa engﬁ? ‘t%fl ?Of{ép: : g%'e ﬁ%qgv%‘f %?yr e{ah?éﬁﬂnrep&ggeélﬁjtﬂat |fot¥ﬁ‘1“‘s"%el S

Cer t ablrﬁ D%%)%éﬁ@t@%ﬂ@@d g ¢ c l(@@ﬂl)@féte ABmPESn Mahe DM {Mloxic agents covalently
bonded to a cell binding agent through a PEG linking group. Alternatively, the cell binding can be

modified with the bifunctional PEG crosslinker to introduce a reactive disulfide moiety (such as a
pyridyldisulfide), which can then be treated with a thiol-containing maytansinoid to provide a
conjugate. In another method, the cell binding can be modified with the bifunctional PEG
crosslinker to introduce a thiol moiety which can then can be treated with a reactive disulfide-
containing maytansinoid (such as a pyridyldisulfide), to provide a conjugate.
[0175] Antibody-maytansinoid conjugates with non-cleavable links can also be prepared.
Such crosslinkers are described in the art (see ThermoScientific Pierce Crosslinking Technical
Handbook and US Patent Application Publication No. 2005/0169933) and include but are not
limited to, N-succinimidyl ~4-(maleimidomethyl) cyclohexanecarboxylate (SMCC), N-
succinimidyl-4-(N-maleimidomethyl)-cyclohexane-1-carboxy-(6-amidocaproate), which is a “long
chain” analog of SMCC (LC-SMCC), x-maleimidoundecanoic acid N-succinimidyl ester (KMUA),
B-maleimidopropanoic acid N-succinimidyl ester (BMPS), y-maleimidobutyric acid N-succinimidyl
ester (GMBS), e-maleimidocaproic acid ~ N-hydroxysuccinimide ester (EMCS), m-
_ maleimidobenzoyl-N-hydroxysuccinimide ester (MBS), N-(a-maleimidoacetoxy)-succinimide ester
(AMAS), succinimidyl-6-(3-maleimidopropionamido)hexanoate (SMPH), N-succinimidyl 4-(p-
maleimidophenyl)-butyrate  (SMPB), and N-(p-maleimidophenyl)isocyanate (PMPI), N-
succinimidyl-4-(iodoacetyl)-aminobenzoate  (SIAB), = N-succinimidyl iodoacetate (SIA), N-
succinimidyl bromoacetate (SBA), and N-succinimidyl 3-(bromoacetamido)propionate (SBAP). In
certain embodiments, the antibody is modified with crosslinking reagents such as succinimidyl 4-
(N-maleimidomethyl)-cyclohexane-1-carboxylate (SMCC), sulfo-SMCC, maleimidobenzoyl-N-
hydroxysuccinimide ester (MBS), sulfo-MBS or succinimidyl-iodoacetate, as described in the
literature, to introduce 1-10 reactive groups (Yoshitake et al, Eur. J. Biochem., 101:395-399 (1979);
Hashida et al, J. Applied Biochem., 56-63 (1984); and Liu et al, Biochem., 18:690-697 (1979)). The
modified antibody is then reacted with the thiol-containing maytansinoid derivative to produce a
conjugate. The conjugate can be purified by gel filtration through a Sephadex G25 column or by
dialysis or tangential flow filtartion. The modified antibodies are treated with the thiol-containing
maytansinoid (1 to 2 molar equivalent/maleimido group) and antibody-maytansinoid conjugates are

purified by gel filtration through a Sephadex G-25 column, chromatography on a ceramic
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In a certain embodiment, the antibody is huMvl 9. In another enbodinment,
the antibody is FR1- 21. [0196] Several descriptions for producing such
ant i body-weyban®s3?ei d conj ugates are provided in U S ParCents2Ne®26079
6,333,410, 6,441,163, 6,716,821, and 7,368,565, each of which is
incorporated herein inits entirety. [0197]1n general, a solution of an

ant i bagyoiapaaueonsb i gis 6o@nBeiknasRatediod 6 aaomimtion Xt esshal thereof.
mayt ansi noi ds having a disulfide noiety that bears a reactive group. J?e
‘g ticty medity

r eact Tymicatiyx buraaeregn obd - fuanrtasingids agdpritedy ofe drked s Ongim@he

et hanol am.ne, taurine,. etcg.),. Jhe, nmyt I ROl I |

be deV%PgﬁsbvngePu??mF?iﬁigﬁyﬁ$ﬁgnﬁéw§gﬁhg¥&%%yQg%§$ﬁb?§8%%#gggies goﬁﬂgn
per  antbhadymaehaasloeoupaolxey deserdatiedo bye mbakficd agibepeetithopthodlavetaiiical | y
the ratio of the absorbance at 252 nm and 280 nm An ayerage of 1-1

rmy' e e e e kg porEEH e 4D sEe L FEra g sooseucs o

al so used..jn, cer { - ; Nare]] i

ot ekt a0y B, Hoisg R TR g AhSnoid BEaREELERE TR, LRV JRRTERG Motem,
| n ongraspes brottihgravérfagersrndierer pfoteray tramsideon thereingcvdyes/ ant i body i s

about 3.5 0.5. | t, th . [Nale]]
ol eciM 28] an | bECHTETaBOG o B¢ AT PU0aN eI HELFBL S i B RRIF
mayt 198! ﬁRfl-rél?,gFR(f:aﬁ ,Be FR\{%S?E% ﬁfglgfdlotro thBeiriig #id hécle@vadUpBsRiSthrough the

proli.eratlpn of “various unwan I Iines 1n vitro. For exanple, cel
| i nesinsuchdiasy bhe PRGhamcKB Bitabld drasslinkiag reagshisycopwrigeedylemht el B sBaigtent

of cytotoxicjty of these co ds... s to.h
he SbApRUHALTesT oavee § B i CLi RSy By Bt R A RE HROREE L
i N di §,8CL ASSANS cOMrIeRQNY TRLINOAS (fok BAnipd Yesn Cauuntd @lodigigealPowledt €hid) om

the results of the assays. WO 2011/106528PCT/ US2011/026079 .
[ 01993 BewkoBEGzeplaitng sTyoliffes eastre bedyntheyzegxaem|commaiciell s v plPintEGs

oaz e oBehabe Qo ayeAg SRR Jedri el kmp VAR B IO BERRY care "

Fg%ogﬁr%s@sé ?gl’ll %Egﬁ;&(;gd M&p_ﬁﬂf@ioﬁbﬁdll—mgmﬁﬂmtahﬁmg)odys flinkgreentgior cooppungatadshe

(XV1) follopying formula, ZI éﬁielgﬁfﬁﬁlﬁoli)ﬁﬁ? rtp}())}llj rr]rge%ho%fs dfe(s)gr%%ld%n (d>éjta\l/l) n &Mate%'tqd
Publication 20090274713 and in W02009/0134976, which can then react with the cell binding
agent to provide a conjugate. Alternatively, the cell binding can be modified with the bifunctional
PEG crosslinker to introduce a thiol-reactive group (such as a maleimide or haloacetamide) which
can then be treated with a thiol-containing maytansinoid to provide a conjugate. In another method,
the cell binding can be modified with the bifunctional PEG crosslinker to introduce a thiol moiety
which can then be treated with a thiol-reactive maytansinoid (such as a maytansinoid bearing a
maleimide or haloacetamide), to provide a conjugate.
[0177] Accordingly, another aspect of the present invention is an anti-FOLR1 antibody
drug conjugate of formula (II) or of formula (II"):

A-[X~(~CH,~CH;~0-)~Y~Clm (1)
[C-Yp—(—CHZ_CHZ_O’“)n—Xl]m’A (H’)

wherein, A represents an anti-FOLR1 antibody or fragment;

C represents a cytotoxin or drug;

X represents an aliphatic, an aromatic or a heterocyclic unit bonded to the cell-binding agent

via a thioether bond, an amide bond, a carbamate bond, or an ether bond;
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whi ch the di mer conpounds optionally bear a |inking group that allows for
| inkage to cell binding agents. (XV) (XVlI) wherein the double

i ne. ----wo.20bxetoe2en N and C represents a single bond orca/useublogsobond,
provi ded that when it is a double bond X is absent and Y is H, and when it
is asingle bond, Xis Hor an amne protecting noiety that converts the
conmpound i pt ; i t PR o the senged by
-OCOR , a g&r%’%ﬁ%ig{%%rhgt;{%ﬁtﬁg @ﬁf %%%@ggpggﬁgﬁée@reprgﬁm ed by
-000NR R', canlanboel @icceedhyan theygrosprioreistiopoés gnoeberhpniRinRmida Apifb a

represented by - NRCOR , peptide represented. by N erein i S an
am no aci dC%ParaatEBP%éBﬁ?}tfé%Bﬁéntaaiam“%gb%@t Q\E%rﬁo%'c?r % b%cyn\fa]rhd(’)a fé%dlrgzolr}%i ts, a
t hi oet her ~esented by SR, a sulfoxide represented by SOR, a sul fone
represented by -SO2R, a sulfite -SO3, a bisulfite -0S03, a hal ogen, cyano,
an azido, bisOeortlhiol, wherein R R and R' are sanme or different and are
selected fromH, substituted or unsubstituted |inear, branched or cyclic
al kyl, al kBHY bt al kynyl having from1l to 10 carbon atons, a pol yet hyl ene

gl ycol unit, ik nQGk&didom 2\Wwheseing n is an integer from1 to 2000, aryl
having from6 to 10 carbon atonms, heterocyclic ring having from3 to 10

carbon at onss aniotezed ipmoe®ZYPET/ US2011/ 026079 wherein the substituent is
sel ected fyom hal ogen, .. N3 %Q% nll\lgzq%:g 4¢SR10, a sul f oxi de
r epr esent eé’ %ﬁeréﬁ?g?g%dlggﬁq’ones rﬁg%tf sernote y’ %nsozR, asulfite -S3, a

bi sul fite n@SABintegesfibimon@ride represented by SO2NRR , cyano, an azi do"

-CORI'l, OCORI, or OCONRI IR12, V\:herei&th %gfinitions of R7, R8, R9, R Q
R 1 and Rl asataggegbedimenbsyis opeed Eﬂ“’llgt "is OH Wis C=0, C=S, CH2,

BH, SO or ﬁ%écﬁﬁjmsargéodi%ém, B4s alfthtegeRom 13 g and R4' are each independently

sel ected fromH, tituted or unsubstituted |linear, branched or cyclic
al kyl [013Bkeny| &r a abiaingmbhdinieng thioa itegsr foncatbdn larssgainemgodiedtyhene

gl ycol wunit (-0CH2CH2)n, erein n is an integer qn :

subst PHROAY 13 B}ﬂ%tvgg %‘? BH?VYgerh%{P% A enty en?n&];igﬁl M %ﬁ%ﬂ%gﬁlﬁyﬁﬁgfcm%@%mt
NRBRI 1, NQBibo _1-48R1Q a o thaH dhreiddiBer &BE esEiideds BR-1SGR In moshel fabediment,
represented by -SO2R, a sulfite -SC3, a bisulfite -0S03, a sul fonam de

r epr efenngbodyis SBRNRR [n eyethes, enzhediperighe andydy is BRARI. or OCONRI i Ri 2

wherep.n R7, . , 1l.an . i ender : m
1 T heapoTen pRsgEle By sy B ta R e R iRl o 0
car bog, 1 sQ8@ninfd Pose tiibgner gayiel withithe nti-BOHRIHRbodWoe fegment thereah as
integer from1 to 2000, aryl having from6 to 10 carbon atons, ,h rocyclic
ring haliasg malsimidot er hajopsstidnset BRISTY BBPERAN YL ‘ioglpgﬁﬁﬁoﬁﬁ@dﬁi i
wherein R13 i ed f 1l afenldl i ainkenyl or

al kynyfo be 11’10%1%0?3?4(161%&) zﬂxg c&@éﬁlhﬁcg%ﬂswn%{ greched, @E 45 GeRbikYd he eny

avil rom carbon atons, a polyethylene glycol unit
(- OCHRGHR) , " whatmiynon ths latkeisndesglsed romil dro &B0Ghedany | detral iinglSr otatett o

B RS AR YL Bt ST AR A P B i
opti o le!nyirel %P@?Tt?jkggm%f%ce.lq41 RlI', RR', R3'", or RA&'" is a linking

group that e nkage to a cell binding agent via a covalent bond or
i's se[@®0pd fr offiha ppakyipyvesion, inplofgs aspdess yWhergoRhayt R @aghouy/ B drug molecules

pol ypyrol | o-im dazol yl, poly-pyrol]|oindo r. pol.yi-pieaz - I Ji t
opt i oi:éilr‘ll%/???élarﬁ’i ﬁ@ eéglinﬂ*?ki“ﬁ%“%%mb ’te}]i%ﬁ m(%%%t%?easn ?Iilltﬁt%%qt g]lltgooggﬁ} %%%riahf}irgg
agent i fedfSths 8hG%Rer Qi Gbnjugheneich nicse dfficacions B, cobifabR16,a MNRY ad 0
or S, wherein R15, R16 and R17 are each independently sel e Iglgdfﬂ%iqm%sH

| i neanf afesaercoredgloar neyrdier of drugy linked, fonge prmmes!! PET tsPbo used
285%?&1@%;& 82 ¥GBL bl & CQ'%'%’I%LRS\Q@.EE &l Haardshodl) thill @Sk ahhaTBd ko bQell
binding agent (e.g., an anti-FOLRI antibody or fragment thereof). In one aspect the number of
drug molecules that can be attached to a cell binding agent can average from about 2 to about 8
(e.g., 1.9,20,2.1,22,23,24,25,2.6,2.7,28,29,3.0,3.1,3.2, 3.3,34,35,3.6,3.7,38,3.9,
4.0,4.1,42,43,4.4,45,4.6,4.7,48,49,5.0,5.1,52,5.3,54,5.5,5.6,57,5.8, 5.9,6.0,6.1,6.2,

6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1). In certain
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R6 is OR SR or NRR, wherein Rand R have the same definition as given
above; X is selected fromCH2, NR, CO BH, SO or S2wherein R has the sane
defi ni ti oNmoasiigioge2a above; Y' is 0, CH2, NR or 5, whereiPnTRSk@g/oedec9 sane
definition as given above; Z is CH2 or (CH2)1" wherein nis 2, 3 or 4,
provided that X, Y and Z' are not all CH2 at the sane tine; WO

2011/ 8RB BT/ M@M%ﬁ@2ﬁe7&a&t§pﬂz A3 -radreapthie - S@pRp9l)- rﬂa}ftiuﬁlr%n(tDM[lﬂoﬁNé
selected fro CRR'S, -NRI5 or CRR NHR15, wherein R and R

have ciqﬂeetxhh%n (déﬂ@rﬁantpéﬂna@ygwéﬁp@bsdixe aayiEnaRer el MRS Has. t e gangertain
def i néntl daocp ?&t %He zﬁqr?ltbggf }lngfog cc!%@%%dq%elgﬁ mdrorlndel 0 H%? %HltbP the

i ndependent Ty’ sel ec rom I near ranc or cyclic a eny
al kyratiubbalyFRgl -21 ﬁsl)collﬁhga&l’dboﬂ)l‘aﬁ erHMopli anahdryentobistdrt, Lthedntvhotdp F@ny 46me of
hal ogen, OR

7, IfOX|de resented
sul fow@mgéﬁfiégéwé@rw4 e@mther&@@m%t se@ﬁboa%?% lﬁéonms@sd toa w1

sul fo e 0 Iﬁ‘@?l NPEGR
OCONR TS 18, et e]éfﬁéﬁ%lﬁ)%gé{?tf%ﬁﬁﬁﬁ%d@m 7 %%Oﬁ%%d O R TY Rlza%z?l%r as

gi vemrmﬁamhweentathpahdewHIeﬂé@Byomhgund to IDND(MZIMZ) 11, wherein n is an

inte rom1l 02000 Lis ano ona en or, a _.het.eroc rin
vt ¥ Hom 3 Bio e dingwest Srtihabne BE et Lyt frdaer gavn "
the %b%dtﬁét'ezﬁbedts aR dﬂnﬂlﬂo@@n@r Qﬂépﬁnﬁkﬁ%se@@ama?ﬁmhh&'@@q%r ta@tiBode! Iin Rinbgheny
agent via a covalent bond, or is selected fromlinear, branched or cyclic

al kyIaSpentkelmymrmrnoaN@n@ytle eRNTIRGS £ Breyianginaids e bokbedongn wtlicoriapecy an

subst.ituted with one of .halo e 7, R8 S
sul f dXI"g& F%ﬁ%@éent e&nlbnseﬁcf? 3 O(%r?e %presgﬂ{i\% b%&r %SBSU’l £

'Sm,lnﬁn@io‘étﬁlgdg‘é% @Q@nse@ SU|rﬁ@>ﬂm@d§ epdresgnbedy. by SOZNRRhe;r Gpan, aran
azido" -CORl i, (ECCRNor OCONRI 1 R 12, wherein the definitions of R7, RS,
RO, RIUDUREINGNICRIPRHIE RS Ogi VEHAEHINE %efpcﬂnﬁlé@qlﬁyl end gPRRLBEr (AspEct, an

(- OCH %ﬁ? ei ap | - t opy i htY ashedit S& f
is a ﬁ |ng E{{e {bhn%% Sgshagl e&sﬁ)‘ft ﬁ“"g&esot élra @Sﬁf) bi ndimng%g%enrt ?I’% a
covahemﬁuﬂmaﬁigugere dohgjrxrseqj&mamnﬁnmdsgéﬂ aptibedept abl e sol vates, salts,
hydrat es or hydrated salts, their Oﬁtl cal iso

di astl@f8dmer s, BrPASERREIY BIOYIREOY g%ﬁﬁﬁ?rﬁ}ﬁ’i‘%@&{?%& r ac;bﬁet gﬁw&?@éjs &F*
these, GoOMP ufﬁdéiot}&rr %’Iﬂéé? Ot 19%unb@@nj ﬁg&?@ O4RFrNALHR IR B oA QRRsinbiak iHBe

group that” enables lIinkage to a cel'l binding agent via a covalent bond.
10201aht1ho<d))ne1ra$m)elmr asdeg adoumhtmobwmegféct weenrlst ahoutC togghouse mas/taaS@Dlrdg Iper
bond or. bl e bond, I‘OVI ded that when it

ond oy rarpmedsieeLied g ebraadngomidises Ry Ung p et Por BB RE™
gr oupdnhbeay Cﬁﬁéfrﬁﬁﬁ& égﬁt%t GANRAUIME coHt @t cRhpied @bodf I & HRLEShegtanEianids ea

, asulfite -S or ablsulflte-OS03 wherein Ris selected fromH,
| i neeanubbdsa nbhedtlior asest.ias imInkIpocorhgesn gompyisealaRYHA torReRhd MR INoids PED
car bon ms, a polyethylene glycol unit (-0CH2CH2)," wherein n is an
i nt ega! ? om 1 to 2000, aryl having from6 to 10 carbon atoms, heterocyclic
ring (pag3|ng fr omoneta®pekf) aCaviiaRit@dh@oBiprising immunoconjugates has an average of about

2 to about 8 (e.g., 1.9, 2.0,2.1,2.2,2.3,2.4,25,2.6,2.7,28,29,3.0,3.1,3.2,3.3,34,35, 3.6,
3.7,3.8,3.9,4.0,4.1,42,43,4.4,45,46,4.7,48,49,50,5.1,52,53,54,5.5,5.6,5.7,5.8,5.9,
6.0, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1,7.2,7.3,74,7.5,7.6,7.7,7.8, 7.9, 8.0, 8.1)
drug molecules (e.g., maytansinoids) attached per antibody. In one aspect, a composition
comprising immunoconjugates has an average of about 1 to about 8 drug molecules (e.g.,
maytansinoids) per antibody. In one aspect, a composition comprising immunoconjugates has an
average of about 2 to about 7 drug molecules (e.g., maytansinoids) per antibody. In one aspect, a
composition comprising immunoconjugates has an average of about 2 to about 6 drug molecules
(e.g., maytansinoids) per antibody. In one aspect, a composition comprising immunoconjugates has

an average of about 2 to about 5 drug molecules (e.g., maytansinoids) per antibody. In one aspect,
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Wis C=0, CH2 or SO2; R, R2, R3, R4, RI'. R2'. R3' and R4’ are each

i ndependently selected fromH N2 or a |linking group that enables |inkage
to a cel Iwbizndimgs2agent via a coval ent bond; R6 is OR 1BCTWiserigionc0RL8 has
the sanme definition as R, WD 2011/ 106528PCT/ US2011/ 026079 Z is sel ected
from(CH2),, wherein nis 1, 2 or 3, CRI5R16, NR17, O or S, wherein RI15,

R16 ag'goxﬁzgﬁl%@cﬁﬁﬁ%lﬁggﬁrﬂﬁﬁ&%ﬁfdgﬁté ahest Sebrddeadn dﬁouﬂ 3 Redout Brdanchetbcoles

cyclic a having from1l to 10 carbon atons, a polyethylene glycol unit
E:H gGMaWammm@)menam@OéM im@@ga@pecft,rwnmqsdlmmprwngu@@@pmwt@rSrb@?n
or C Y.

(o) 3 areep Aol bloatkoht Sl il Gk Sy PR AERRIE, g ont SR ©F

i ndepgndetfokition et 8rpradnd ﬁ@?ﬂdnbm@ﬁgatéérﬁmhﬁcb@fageycﬂ iaowl Kyl to abdkenyldrog
al kynyl having from1 to 10 carbon atons; L is an optional phenyl group or

a het@ptﬁﬁykﬁﬁéegsﬁ@)’ﬁéﬁlﬁ@i@@fﬁ%ﬁﬁ@% 10 carbon atoms that is optionally
subst B)gg%ﬁda ceft easég'c% 2 y&ﬁ%ﬁs‘itﬂ%@orﬁﬁlsﬂl 1h%rg>gn1g{lgé{98 fdyah a@@ﬁ £ 88 about

l'i nka 0 age via a cov is selected ?rom
| i neap + (05, aBEWETIS @r0. % )b binc3 :abléylaboxmBléenQJS aouah kyh§) aboav4.ng &.5,.ciodt 36 010

carbon at oms optionally substitut th

NG, “HOER, S0 o xihabt b Saettont” By BORPuS- St ot HPRTiics AhLaE by
- t RS%3 f

Sl UL S SR cRP BB e pASR, syl apa deangotisae b

gl ycoimmhdcopj@@ieR G2 an, avateer aifreboui §.5ah . hidege moecoies et2o @@ﬁ@ﬁsmmds) per

optionally, L itself is a linking group that enables linkage to a cell
bi ndi #Y°§¥nt via a coval ent bond; or their phannaceutical Iy acceptable

sol vajegs) sal tsTh@Ya@hqt@ERPranﬂMQdi}ato@dfr@hérﬁ thedR6T fca@Hd e@ldifieflobprgacting a
racenat es, diastereoners, enantionmers or the polynorphic crystalli

st r ucbifinresiondl cmg‘é@kmmgﬁﬁsmtb othe 29tinF @hB{ h@l’“ba@b@é t iragqeerd dhpisah o‘ﬁPrseby

FePT eRel 1?1g 1rt1) ¥he covmrénfa at@ X}{ e}lt of a linker molecule to the anti-FOLR1 antibody or fragment

thereof. As used herein, a "bifunctional crosslinking reagent" is any chemical moiety that
covalently links a cell-binding agent to a drug, such as the drugs described herein. In another
method, a portion of the linking moiety is provided by the drug. In this respect, the drug comprises
a linking moiety that is part of a larger linker molecule that is used to join the cell-binding agent to
the drug. For example, to form the maytansinoid DM1, the side chain at the C-3 hydroxyl group of
maytansine is modified to have a free sulfhydryl group (SH). This thiolated form of maytansine
can react with a modified cell-binding agent to form a conjugate. Therefore, the final linker is
assembled from two components, one of which is provided by the crosslinking reagent, while the
other is provided by the side chain from DMI.

[0186] The drug molecules can also be linked to the antibody molecules through an
intermediary carrier molecule such as serum albumin.

[0187] As used herein, the expression "linked to a cell-binding agent" or "linked to an
anti-FOLR1 antibody or fragment" refers to the conjugate molecule comprising at least one drug
derivative bound to a cell-binding agent anti-FOLR1 antibody or fragment via a suitable linking
group, or a precursor thereof. In certain embodiments, the linking group is SMCC.

[0188] In certain embodiments, cytotoxic agents useful in the present invention are
maytansinoids and maytansinoid analogs. Examples of suitable maytansinoids include esters of
maytansinol and maytansinol analogs. Included are any drugs that inhibit microtubule formation

and that are highly toxic to mammalian cells, as are maytansinol and maytansinol analogs.
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L' (XVI1) wherein the double Iine = between N and C represents a single
bond or a doubl e bond, provided that when it is a double bond X is absent
and Y i s Wp?andioed2en it is a single bond, X is H or an aorns2@not@cti ng
group that converts the conpound into a prodrug, and Y is selected from OH,
an ether represented by -OR, a sulfite -SO3, or a bisulfite -0S03, wherein
Ris cted from lii . : i inedl deymydic
bear i gk§#0n11 gi186€§$%8%B§?@%§ﬁ8%@¥é%%%%g%%@%é%%?ﬂ%gZ f{%6g6079_0ne of
R2, Rang Snd@tHokékivigg grodifivatibad atenadyipesitionsik Sgeh swtahleciohytansinmddsge difstsed/i a
a coval ent bond and the other is H f L toor Lt i ki oup
that i 8steni NRaded 342 1: é‘é5ﬁa766hﬁ??2‘g%ﬁe%®7’>%lrﬁ> f‘élﬁi?é%%ﬁg?’éégge{%g@

can b d nkg ro G4 or 4 N\ er4, eXamal es 288 e20ie Se4lichied; i n
uU. S. 3{3{;%6’&%@%&%? 0%78@5%1/41%8%8114,%%%%i re content of whiS%L is

i ncor pargver HEsein; bp46 St Ereiided 0TRARSE,4PR aad ¢478dPH enbodi nent, the

anti body huMov19 is canjugated to_.a .benzodi azepene Vi ; £ . Shown
T RIS | aboliet CPABTRGR i bR R e ROSRR S ORy b Bn JLE WY Bic
conj gkt gomﬁytgﬁﬁﬁ&lg' gﬁﬁ@}?nﬁmhmy N@meds M Uittt el- Shasumdreupkd-X- XXbproppiove.

| V. Pol ynucl €otides [0203]In certain enbodinents, the inventiopn enconpasses
pol ynueyeotinges theanyprtosic ageno DMLits represanéasd Rnde felivgae S%U%Wﬁb%élaﬂacig%t
specifically binds a hunan FOLRL receptor op a fragnment of such a

pol ypepti de. For exanple, the inventjon|proyides a pol ynucl eotide
conprising a nucleic acid sequence t encodes asH anti body to a human
FOLR1 or encodes a fragnent of sucl a anﬂibody. The pol ynucl eoti des of the
i nvention can be in thegx ng ion_the form of DNA. DNA includes
cDNA, genomi ¢ DNA, and [ ‘
si ngl e-stranded, and if sing P
non-codi ng (anti-sense) strang.

hat

DNA:” ard” ¢ann be doubl e- st randed or
st randed ican | be the coding strand or
i n enbodi nents, the

pol ynucl eoti des are isol at ed. ments,
0
OH
MeO (110)
[0191] In another embodiment, the conjugates of the present invention utilize the thiol-

containing maytansinoid NT-deacetyl—Nz’(4-methy1—4—mercapto-1— oxopentyl)-maytansine (€.g.,

DM4) as the cytotoxic agent. DM4 is represented by the following structural formula (IV):

MeO.

(v)

[0192] Another maytansinoid comprising a side chain that contains a sterically hindered
thiol bond is Nz’-deacetyl-N-Z’(4—mercapto—1—oxopentyl)—maytansine (termed DM3), represented by

the following structural formula (V):
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t he pol ynucl eoti des are substantially pure. [0205] The invention provides a
pol ynucl eoti de conprising a pol ynucl eoti de encodi ng a pol ypepti de
conpri si yoaosemaeace sel ected fromthe group consi sti n@COfUSSHEHQ0RAD7NCs: 4,
10, 11, 41, 42, and 88-103. Also provided is a polynucl eotide encoding a
pol ypepti de having at |east about 95% at |east about 96% at |east about
97% at |east about 98% or at |east abouty99% sequence identity to SEQ ID
NGs: 4, 10, 11, 41, 42, and 88-103. [0 06]The pol ynucl eoti des SEQ I D NGCs:
5, 14, and 15 conprise the coding seguenge r “huMov19 vari abl e domain
heavy chain, variabl e domain mlghﬁ>c inlversio 1. 00, and variable domain
l'ight chain version 1.6Q)respegtivel [ 0207] The invention further

43, 44, 47, 48, and 120-127.
Al'so provided is a polynucleo i de haV|ng at 9 east about 95% at |east about
96% at | east about 97% at 38%~gr at |east about 99% sequence

identity to SEQ ID NGs: 5, 14, . 5, 37 ®; 43, 44, 48, and 120-127.
Thus, in certain enbodi nents, the poliﬂucleotlde co i ses (a) a
polynucleotlde havi ng at | east about 9596se%@ance |dentit5 | D NO 5,
and/ oj0198) a V\m@mﬂmoaazmsmm@szgmﬂgzé@) t@ﬁbﬂ‘%éeﬂ%&z oPéldh'/a%? qy 7accan
| east about quence id r i;al; £
errbod?lﬁ%%?élse P\%IE) FS)/THH%EF%(S’? e geg?rr%r%ge%sf ? a aﬂdglt}el%{% P%% %av?grllléeto he

a”‘n05§§8dz@ﬁﬂﬂ¢QW§6@fm%ﬁ@dﬁ%mﬂhwﬁmaﬁﬁdﬁﬁémkb) a polynucleotlde having the
ani no aci'd sequence of SEQ ID NO 14 or SEQ I D NO,15. [0208]ln ceﬁ ﬁ p
embodiOi84dl s thel\/béymﬁlélpé%toﬂW%Wqus@nt%évecﬁd‘ihﬁg’oé Héﬂc,c epally Ok B¢ ur e
pol ypept.i de fused | r o h&lgiohhsdfriad ds,
for eﬁ@ﬂ%@gmn& E%”%ggl%BﬁﬁggaI§§§$g??gﬁggﬁwgﬁmglB%ggpﬁgggfr%n1a hostlcel
(e.g w&hH@@dﬁ@nﬁﬁqmemQGSWHn&ﬁnkmnﬁmddnﬂ\wmlmyéemyemdﬂye§é§QaN§émmdﬁWH% a

controlllng transport of e fromthe, cel pt

havi nydoreg@sp %%alﬂjéﬁ%ﬁ‘étq%stog’ dfségﬁt‘ ?%FW%%B”@SWH}? et}feh‘g% 15058@ élk]gzeeﬁice

cl eavgy q*] p@ém&%@ocﬁ%émtﬁ%hé Ct?p(gs?t'idﬂ SMBayiBlsHo if @@l the pol ypeptide. The
c

pol ynucl eot | can al so encode for a proprotein which is the nmature

the prosequénce is cleay ed{a ActRve mature protein rempins. [0209]In
exanple, th
when a manmml i an host Waagw §0S7 cel |'s) Mot Me

pr ot ejon9$] us adsirtitonbiepEsertniiors doain esnjdpass ArAshaYuPEopi ot ei n having a
prosequence s a proprotein and is an inactive foimof-the protein. Once
certain enbodi nents the t|d cogpri se the coding sequence for
the mature onpaPtld@ Ruse |n‘{ NveAbrar ker sequence
t hat al | ows Mer é g:Vis por purlfl tion of the encdded pol ypeptide. For
vector to
marker in the case of a bac di?l host, or the narker sequence can be a
Fag~a ronlthe in Iuggaa hemaggl utinin protein

DM1: R=H, g=1

DM4: R= CH3,q=2
n =1-24

2-8
Ab-PEG-Mal-DM1/DM4 (VD)
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used. [0210] The present invention further relates to variants of the

her ei nabove descri bed pol ynucl eoti des encodi ng, for exanple, fragnents,
anal ogs, woadodersszat i ves. [0211] The pol ynucl eoti de vari aordaiSean/ognt ai n
alterations in the coding regions, non- coding regions, or both. In sone
enbodi ments the pol ynucl eotide variants contain alterations which produce
silent substjtutions, additions, or deletions, but do t alter the
properties or activities of the encoded pol ypeptide. In|sone enbodi nents,
nucl eotide variants areogrgduged by silent gubstltutlon due to the
degeneracy of the geneti¢ cuade: nygcl eotj de variants ﬁgnwgg produced for
a variety of reas@ns, Qe. 9. Jto optirmze C ow/\)cg(5 i

host (changgn&odo S N e/ uman nR o thoSe preferred by a bacteri al
host such a ). 12\ectors and cells conpris

pol ynucl eot i des descri bed her-ln are al so provided. V.
phaiiiaceutifal )
FOLRL- bi ndi ng agentjs (I ncim u' g @ant i bodi es, Al muibodionj ugat es, and

pol ypeptides) of the in¥¥enffoh are useful in a variety of applications
including, but not limited to, therapeutic treatnent thdds, such as the
treatment of cancer. |n cerjgbpcenapdvments, the agents are us for

i nhibiting tunmor growth, inducing differentiation, reducing tunor vol une,
and/or reducing the tunorigenicity of a tunor. The_nethods of use may be in
vitro, ex vivo,for in vivo nethqpa kn certain enbodi ments, the

FOLR1- bi ndi ng agent or ant? y ymrupoconj ugat e, |ar polypeptlde is an
ant agoni st of the human FCL 1 ﬂ j € N/bLb Q2%2Y PR one aspect,
oconjugatds of the flnvention are useful for

anti-FOLR1 antibodi es ang

in a b|olog|cal sampl e. The term

"detecting" as jusec
detection. In

a biol ogi cal sanpfe conprises a cell or

o

tissue. In certjain erhodi pe sych tissues include normal and/or
cancerous tissues that| ex %) at |gher theIs relative to other
tissues. In certain enbodlnents FOLR1 ovgr.e ]&g n detects the presence

of ovari an cance5M1I#Qg_qancer brai n cancer, breast cancer, uterine
cancer, renal ca@merggmﬁpﬁmcreatlc cancer. [0215]In one aspect, t he
invention provi des 1a4met hod of detecting the presence-sof FOLRL

Ab-PEG-SIA-DM1/DM4 (VIII)

ﬁ @*w

‘\
g

Ab = Antibody

Ab-SMCC-DM1 _ (IX)
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in a biological sanple. In certain enbodinents, the nmethod conprises
contacting the biological sanple with an anti-FOLRL anti body under

condi t i onsopermios®8ve for binding of the anti-FOLRL ant iPbodis24¢10/0B60zR1, and
detecting whether a conplex is forned between the anti-FOLRL anti body and
FOLR1. [0216] 1 n one aspect, the invention provides a nethod of diagnosing a
di sorder associated with increased expression of FLRL. In certain

enbodi ments, the thod conprises cont@cting a test|cell with an anti-FOLRL
anti body; determning the |evel ofexpflession ith wantitatively or
qualitatively) of |[FOLRL by the st “el y teCting binding of the
anti-FOLR1 antibody to FOLR1;, and cohparing the | | of expression of
FOLRL by the test |cell with tjhed evgl of expressionfof FOLRL by a control
cell (e.g., a norpmaleocell] o dfe tissue origin\as the test cell or a
cell that expressas F(Q gitpar abl e to sych a norrnal cell),
wherei n a higher ljevel expression gf FOLRL by the test cell as conpared
to the control cel|l indijcates the prgsefice of a disorder associated with

i ncreased expressijon of FEERBATN_cert gk enbodi nents, the test cell is
obt ai ned from an i|ndi vi dual su§Q§Cp§dﬁof tavi ng a disorder associated with
increased expressijon of FOLRL. I'n certain gnbegdiggnis, the disorder is a
cell proliferative~di sorder, such as a cancer or a-tufor. [0217]1n certain
enbodi nents, a nethod of di agnesispoar detection, such as t e descri bed
above, conprises detecting binding of an anti-FOLRL anti body to FOLR1
expressed on the surface WD 2011/ 106528PCT/ US2011/ 026079 of a cell or in a
menbr ane preparati on obtained fromg cell expressingofFOLRL on its surface.

I n certain enbadi ments, theogethigd {sesgcontacting a cell with an
anti-FOLRL antilbody under contfiti§ns pernsssi

bifndivngb of t he
anti-FOLRL antijbody to FOLRL, oand'detecti ng whether a|conplex is fornmed

surface. An exenplary
o0 FOLR1 expressed on
ot her nethods can be

i ncl ude, but arle not antijgen- bi pdi R@ivegsays that are well known
in the art, such as wesTer n“blotsz\rati oi munoassays, |ELI SA (enzyne |inked
i mmunosor bent assay), andwihgh"Hd nlunoassays, i munopreci pitation assays,

fluorescent i noassays, protein A inmunoassays, and pmmunohi st ochem stry

(IHC) . Ab-SPP-DM1 (XI)

fie

-~ I

o
: H
O\T/A\N/ﬂ\v/i><is\s/»\\/»\ﬂ/NwwAb

o O ‘ 0

)

gy

< MeO
/1\ Ab = Antibody

Ab-SPDB-DM#4 (X10)
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[0219] I n certain enbodi nents, anti-FOLRL anti bodi es are | abel ed. Labels

i nclude, but are not limted to, | abels or noieties that are detected

di rect |y wourohi/mss28l uor escent, chronophoric, el ectron-deasais2011/026079

chem | um nescent, and radioactive |abels), as well as noieties, such as
enzymes or |igands, that are detected indirectly, e.g., through an
enzymatic reaetion or nol ecul ar |Q§eract|on [0220] I mcertai n enbodi ments,
anti-FOLRL anti bodies are |nnobll ed on an in QbNbIe trix.

| mobi | i zation entails se v As om any FOLR1
that remains [free in soluti nti &nal Iy i cconpl i shed by

ei ther insolubilizi ng 3 OLR1 aritibody before e assay procedure,
as by adsorptji ph toja : '» uble matrix or surface (Bennich et al.,

U S. Pat. . > qy‘al ent coupling (for/exanple, using

gl ut ar al dehyde cro i nki by insolubilizing the anti-FOLRL anti body

weepg the anti-FOLRL anti body and FOLRIL,

odi ment s of

di agnosi s or |detectio y out using an i noconj ugate of the
invention in |place of or i H'e%dﬁ?tl on to an anti-FOLRL nt| body. [0222]In
certain embodiments, the disease treated with the FOUR1#Bi ndi ng agent or
antagoni st (e.g., a huMvadsdftitddyMér | nmunoconj ugate) is a (Kddger. In
certain enbodi ments, the cancer is characterized by tunors expressing
folate receptor 1 to which the FOLRL-bi nding agent (e.g., anti body) bi nds.
[ 0223] The present invention provides for nmethods of treating cance

conpr Irsi agtaadanboditent, iy atibbdyr apelyidvial hyawtieembedingbiuhe agibogy is FRI-
FOLR1- bi ndi ng agent to a subject (e.g., a subject in need of treatnent). In
certath embodinents, the cancer is a cancer selected fromthe gr oup

consi fjiggg of CSE&HrﬁCH@dcngﬁMserf@r pRdiE @@l bhC ameteydy-rhanghstmind efonjuguias | &
cancer, liver cancer, breast cancer, brain cancer, kidney can (%S{?fb%&ycgt ate

cancepr,ovgnétmdﬂ St Estanhalosc6A3RA1O.ni4hbira, 6.7 g Lo 114 To¥S8PCT? 26079
cervical %ﬁ%&‘ﬁﬁg bl.adder qgancer, gl i obl astoma, and head and neck cancer. In
cert al'fi°% R4t P & 'Cancer is ovarian cancer. In certain enbodi ments,
the canogr is |ﬁ{1§erﬁadllcee§olutid’m dfentadiibodnbadicenbaffet twe wubjubatedivgthea tmu]raan

[ 0224] The present invention further pravides nethods for inhibi thng uno
gr owt pxagsd ﬁg maytansinoids having a disulfide m01ety that bears a reactive group. e Yeactio

e.g., byi

mixture can be quenched by addition of excess amine (such as ethanolamine, taurine, etc.). The
maytansinoid-antibody conjugate can then be purified by gel filtration. The number of
maytansinoid molecules bound per antibody molecule can be determined by measuring
spectrophotometrically the ratio of the absorbance at 252 nm and 280 nm. An average of 1-10
maytansinoid molecules/antibody molecule is used and an average of 2-5 is also used in certain
embodiments. The average number of maytansinoid molecules/antibody can be, for example, about
1-10, 2-5, 3-4, 3.5-4 or 3.5. In one aspect, the average number of maytansinoid molecules/antibody
is about 3.5 + 0.5. In one aspect, the average number of maytansinoid molecules/antibody is about
3.5-4.

[0198] Conjugates of antibodies with maytansinoid drugs can be evaluated for their ability
to suppress proliferation of various unwanted cell lines in vitro. For example, cell lines such as the
human KB cell line, can easily be used for the assessment of cytotoxicity of these compounds.
Cells to be evaluated can be exposed to the compounds for 4 to 5 days and the surviving fractions

of cells measured in direct assays by known methods. ICsg values can then be calculated from the

results of the assays.
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the anti bodies or other agents described herein. In certain enbodinents,
the method of inhibiting the tunor growth conprises contacting the cell

wi th a FQGuBketimeizag agent (e.g., antibody) in vitro. FecTasanplozq7an
immortalized cell line or a cancer cell |line that expresses FOLRL is
cultured in nediumto which is added the anti body or other agent to inhibit
turmor [@@oopt h. | Bemzeﬂh@%mhﬁds Hes¥Bibe& efdr Sexandld, el etedpitémmppmxmlb@nt
sanpl e such as, for exanple, a tissue biopsy, pIeuraI ef f usi on, bl ood
sanpl Buldivatioul Nar %@ﬂ WW%@@? Um& oindal 11@@67[1%0(&@?@@@16&rPrF@lel@h@P%ﬁnﬁ@dl%?@HteS)t 0

i nhi bi,t t r h 022 n hod. h g
turmrd%}vgv\lf w g% \r?it é%t?[‘%eéi r ﬂs p‘ e%or}eﬁner}?%?r%r% {lsse%i u{r(r)o reggll[ I %ﬂwﬁ{)%k? h!eIQ btoH{/]
FG_lerbgrﬂ&;tr@goa;gagates(e g., antl body) in vivo. In certain enbodi nents,
contactin a tunor or tunor cell with a FOLRL-bi ndi ng agent ;Jql?e(é}[aken

i n anl03Ap mobesul prefzodingerines inplefReQBPRIIIdE H1 dgiErt!a (%gw %VSC'I‘ krikd
to xe r

i mnﬁﬁgﬁﬁ?ﬁéﬁ%@%ﬁoﬁé‘éﬁﬁ%ﬁn Ry R e OHD T B g o e
sone gmdpedi nents, cancer stemcells are isolated froma patient sanple such
as, for exanple, a tissue %’opsy, pl eural effusio or bl ood sanple and

i njected into i munoconpy o sed mce that are h_y adm ni stered a

FOLR1- bi ndi ng agent t Nv==) nz some_enbodi nent s, the
FOLR1- bi ndi ng Syent— ' d e ti ﬁbrtly after

i ntroduction gf. i e 21 ¢ Rl tunor grow h.
I n some enbodi fren the FOLR1- bi nGdl ng a?gent is adm ere as a

t herapeutic aftﬁr t héstunorigenic cells have grown peci d SI Ze.
[0226] I n certain errbod4 nments, the nethod of inhibiting turmr %‘lr

conprises administering to a subject a therapeutically effective armunt of
a FOLR1-binding agent o.In certain enbodi nents, the"subj%ct is a human. In
certain enmbodi nent he( sux)j ect has a tunor l§ has\hdd a tunor renoved.

[0227] I n certain_ ey *Yax t he T EXpre e holate receptor to
A AT taiﬁ

whi ch the FOLRI-bi N I AR BAY ds. | n enbodi nent s,
t he tunor overexpr gss8s-N oy FOLRL, JN~cértai n enbodi ments, the
tumor is a tunor Selected from tH& gro% consi sting of Brai @&unor,

col orectal tunor, pancreatic tunor, lung tunor, ovarian tunor, |iver tunor,
breast tunor, Ki dney tyinmor, Xpr ost at e tunor, gnst r oiynt est i nal turmr,
nmel anoma, cervi cal tum) I adder N

A-D-L-D"-A' :
Sl
x.,N\ wN~x

(XVI)

wherein the double line == between N and C represents a single bond or a double bond, provided
that when it is a double bond X is absent and Y is H, and when it is a single bond, X is H or an
amine protecting moiety that converts the compound into a prodrug;

Y is selected from -OR, an ester represented by -OCOR’, a carbonate represented by -OCOOR’, a
carbamate represented by -OCONR’R”’, an amine or a hydroxyl amine represented by NR’R”’,
amide represented by -NRCOR’, a peptide represented by NRCOP, wherein P is an amino acid or a
polypeptide containing between 2 to 20 amino acid units, a thioether represented by SR’, a
sulfoxide represented by SOR’, a sulfone represented by -SO,R’, a sulfite -SO;, a bisulfite -OSOs, a
halogen, cyano, an azido, or a thiol, wherein R, R” and R** are same or different and are selected
from H, substituted or unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from
1 to 10 carbon atoms, a polyethylene glycol unit (-OCH,CHz)n, wherein n is an integer from 1 to

2000, aryl having from 6 to 10 carbon atoms, heterocyclic ring having from 3 to 10 carbon atoms
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WO 2011/ 106528PCT/ US2011/ 026079 tunor, glioblastoma, and head and neck
tunor. In certain enbodi nents, the tunor is an ovarian tunor. [0229]In

addi ti on,wohelt/rmg8t i on provi des a nmet hod of reducing treTtusp@niog®@nd city of
a tunor in a subject, conprising adm nistering a therapeutically effective
anount of a FOLR1- binding agent to the subject. In certain embodinents,

the tymor, @%uﬁs%ﬁ?en??régﬁ[:te? M ﬁeﬁ!}%@% ORD, KRIEA éeﬂp\@@R"EBR%a Jul@xide

frequency of cancer stemcells In e tunor Is reduced b?/ adm ni strati on of
t he a@@rﬁsent[sﬁ)zgz%&pmussulf@e@epréantedéxyb&@u%ratsslfttheSG)m@@rw fonsOpPovii des

hod f Mbov19
Cor t ar R RS RESRINBS S8 ian sedr . okt TR R R "
huwbvév%er%ﬂ% e d%ﬁil%@f@%‘mvﬂﬁi@f@‘l%RQ%@%&“@V&Q&BE@%&IBM@I\M” i 02[31] The

i nvention further providés nethods of differentiating tunori genic cells
i nt o Moi-C+Qno+S, g, B}bél(}sr&@q*rprl sing contacting the tunorigenic cells

wth F dj ng, agent ar_ ex i - bi ndi ng
nwent Redta Rty B R BT it 2 Fp TRlsRend RS h bR LR P T

that HasbRAdeaUsBardbiadBmId drefeuedkyl] siken babiyeythadingedns | t¢ he carbomrtogeni ¢
cells are ovarian tunor cells. 0232] The . present nvent :2@” furt hggg%ngw des

met hodgolkthyteaeleg! wyibt-ObtbOblas tvha Uit ?irblﬁteigﬁr W@ 150 25HE B 54
t umor S%? g%rﬁlor%la goeﬂ %ﬁ&ﬂl&g Mgl\ﬁ'&(%)#}%ﬁ] 3;;] tNM? W@@Rt Slilo EL he

FOLR1 g age pep I'de or anti he present invention
furt h@!lfd@cﬁ&b\/ﬂeﬁ&&erpé‘tﬁbﬁ&@ﬁuta wiafone mpmsmtbd om sS@z:R’rpa s@fiteg-Shea bisulfitr 5893, & he

FOLRL- bi ndi ng agents described herein. 1. cer
phar nﬂé@ﬁlta%‘gq repisagiied py %QSN?% tHBR0: CBAPF e gﬂ{jl‘fa&zﬁgéu |Ec%(§mlhdéept abl e
vehi cl.g.. Eﬂﬁs gigpﬁafm&%%h&ﬁl‘ £OBRAShddpRRGerkly RElcHSE filoh HNdak thirfi@htdioor

growt h an ti g Cancer in human patients. [0234]1n certain enbodinents,
f oi nubwadlicaiisyl aaﬂeen[yt exp:aikgdyl fhaving formag e Hh@ﬁrh@eatblylsc&)myﬁhﬂgn%glpﬁﬁlMnitéd

22 tc'egﬁ%iz@f& ?VgFr@m( %%23% 1g%§$refg?m 139 ?Béﬁ I\Maz"gé%m% g‘%%‘gm ence and
Pract jger clmgq%)’ngzﬁ’&rﬂ FAiToi c@fbo%@d?nf@?ﬁd)r&mllyﬂgo 1sZE§IQQ)>r C&R § atherem Ris

phal i naceutical 'y acceptabl e vehicl es include, but are not rq dh@‘
nont ojd seleotefiffems lisershbraschsi 0% QYFéltCeﬂlk}éa alkeybor kb hAERS gP@”ah LG salts

e, Bhrhct LG AL GEHIET B ADEL AR it g e i,
hexamgbRontd0 eb& des, Ma@lche lmlng Macink droind® fo beoarbohaningnotiohalty He is
o b iy TR SR TR a8 o
mol ecyl gr, wei abf ng%%l}@ot?lgtt 4968 (ifikdbe tb §2811 binding agent via a covalent bond or is

selected from a polypyrrolo, poly-indolyl, poly-imidazolyl, polypyrollo-imidazolyl, poly-pyrollo-

indolyl or polyimidazolo-indolyl unit optionally bearing a linking group that enables linkage to a

cell binding agent;

7 is selected from (CHa),, whereinnis 1, 2 or 3, CRisRye, NR;7, O or S, wherein Rys, Rjs and Ry7

are each independently selected from H, linear, branched or cyclic alkyl having from 1 to 10 carbon

atoms, a polyethylene glycol unit (-OCH,CHa)n, wherein n is an integer from 1 to 2000;

R is OR, SR or NRR’, wherein R and R’ have the same definition as given above;

X’ is selected from CH,, NR, CO, BH, SO or SO, wherein R has the same definition as given

above;

Y’ is O, CH,, NR or S, wherein R has the same definition as given above;

7’ is CH, or (CHy)y, wherein n is 2, 3 or 4, provided that X, Y’ and Z’ are not all CH; at the same

time;
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WO 2011/ 106528PCT/ US2011/ 026079 t han about 10 am no acid residues);
proteins such as serum al bum n, gelatin, or inmunoglobulins; hydrophilic
pol ynmer s wochiia®wei28l yvi nyl pyrrol i done; am no aci ds suchpa3/uskyiaion®;9

gl utam ne, asparagi ne, histidine, arginine, or |ysine; carbohydrates such
as nonosacchandes, disaccharides, glucose, mannose, or dextrins; chelating
agem&a ah Féth?%%@ oSHGRTS SHEReaSISHE TRSEO, TERRIC, &, ,CRRENaNBseoror
sorblto orm ng counter-ions such as SOdI um net al conpl exes (e.qg.
Zn- pr@RRimHRo_{rpAheveﬂsR andRd haonthieoaine defimitige paaiven abrys and WharENRey has the

pol yet h ycol (P 235] The pharmaceutical conpositions of the

presegﬁpy q’?\%‘éﬁ‘?’? Va?%aggzea@&’%ﬁl stered in any nunber of ways for either

| ocal pQpd BY Skeinte &' BALERMNNd iAHPeRdstly atleold Cam Igeat, dpareabd (stichic akyt,o

mucous nenbranes i ncl udi ng@va%pnal and rectal delivery) such a ransder mal
ca

pat chéb@nybpmlkmléléwlmetht@ BAIRELS, gétll@la“&hsbblb%lmt%w &hy §r¢ ekh %%?Pays
i qun(sé%wg %go ﬁchtﬁ ar.y, fgmge Belﬁ?é/seh{éﬁ%}%@na9&1@&%&%&%&% of

powde inel io’n izer; rntratra i ntranasal ,

epi degr’, @@Qﬁté@@dﬁblﬁﬁﬂﬁle @8@4 as@llforma’ﬂémte@rﬁbnteahby 66LNER riyravenaaslo, -
intraarterial, subcut aneous, | ntr q[j)?erltﬁoneal fgﬁg Ig \E/Qé' uI ar %n] ectl on or
i nf us@@R;n»@qu)}fmtl PREAMRAIR( ZeW ereir} the dgtipgeng olof7 Rt Faveh ‘

adm NSt 8o pli0ARBLA BRLH BACYOCE, EATHNORABLUARL i Rloct end niceTopn can

'hed utic conbi nation fornul ation, or dosing reginen
as cobhy aaﬁdptmnattmﬁnylmroupwrt mhaers»eymﬂdng bapog fidmhaio Hycaaban atemp dwt 1s

properties, The secon ar meeu al

f or muPRionatY SHoSHELSdny P‘@tﬂ leslng‘feé’ ]@H(ﬁ agﬁ%ar?? rﬂ%’w%t elo\%ctelnes to
the ARGy ﬁg %rééﬁ V%Pa{'@éd&?én't 95ncE UE [y seledtedtihmy lifleur, I'tﬁhnc@lé& er Sﬁih‘yﬁ atifyl etitengbarh

ot her. ceutical conpositions conprising the FOLRL-bindi ng ag?ent and

the sakymdhaving fioant &r 1 Ggehen @tp@smm@nplhowbawted[\@ﬂw}w afhalogpadtient of
t he riat a b resent
e Re SR n - SR £ BRI S Aok AR AIRIm A bl R e

cour sg 10k -tbe diisgaseoddiea raspansdeepesataf by S\@zl‘éiRRE&ymo whetitler, -Ch& 1,
antibody or agent is adm nistered for therageutl co ent ative purposes,

pr evi 0GOR: her QP NRaRizevhersincthe dplaniions iRy s Bontios 61 Ip L5358
g:j?nc ::ﬁ tglt g)?a elg&% Hﬁgﬁ%%l?&&l%lt&kdéiig@ﬁgn -Wrﬂfrefﬁm is Qﬁ%eé’& RFE Mo 860D; Betionally,

over a serfes of treatments lasting from several
days t asaeweralkin®pions thadenabidsi linkagetorecellbiadihgegaed vora evdieni lmnd; onther t he

di t at hi d t d

heduesnuicn EarranaseuEn oSS TR LB S R Rl A REs T e

body 1%f %}%‘ ?at Ee?%pmé}gden%t dmMabY thg% r?ﬁic@f&sﬁaﬂ‘l%er ghturse fRRdsency of an
mnis

i ndi vid or agent. The a ering physician can easi I@ga
det ermm@uam |p‘mﬂﬂdb81ag1®s comtpsimichavephototivgi ws laktgraspat thei bleatiskase) n
certain enbodinents, dosa fromO0.01 [ig to 100 ng per kg of body

wei ghto,a e RdiRS BESTYiViAeh Og(ﬁl?ﬁl&? "dypre daily, weekly, nonthly or yearly. In

Certa!B odi MENESe addR6:, WY HAAAY 1i6E -0t it edrONRInd OiBplicrgitageingld sorgi vea
once every two weeks or once every three weeks. In certain enbodinments, WO

2011/ AQ652BRAT ptys2U1ha28iengt istred biulndot it %elﬁﬁpﬁ%&ﬁ&ndo‘i/lﬁ‘@r“ 1572 Single
FOLR1:- b t f f bod
wei gh‘?or‘ld?'%el %Q‘Q%nﬂﬁlln%ﬁi}g 7 ngrg%j&éj t%apﬁoggn%%sgthgggrg{j?@ég%r o? dogi %g

basedyqp séBaAsH 166 [}}Sll\deffkc’ea bl fres-Sandorcosiad iter- @S.anwhcxfelmmes ﬁtagg:difmnblﬂdi ly
fluids or tissues. [0238] The combi nati on thera aﬂ) éor ovi de " syner gy" and
pr ovelitteywprphsd e cyclic. agkyltghgenyl or alkynyl having fro to arbon atoms,

polyethylene glycol unit (-OCH,CHy),, wherein n is an integer from 1 to 2000, aryl having from 6
to 10 carbon atoms, heterocyclic ring having from 3 to 10 carbon atoms;

W is C=0, CH; or SOy;

R, Ry, Rs, Ry, Ri7. Ry’ Ry and Ry are each independently selected from H, NO, or a linking
group that enables linkage to a cell binding agent via a covalent bond,

Ry is OR g, wherein Ryg has the same definition as R;
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ef fect achi eved when the active ingredients used together is greater than
the sumof the effects that results fromusing the conpounds separately. A
syner gi stwo 2efffwei28can be attai ned when the active i ngredirarste 1ae@r9 (1)
co-formul ated and adm ni stered or delivered sinmultaneously in a conbi ned,
unit dosage formulation; (2) delivered by alternation or in parallel as
Separia}i SSEG%EJE#&’&BI @ﬁ%}n, \Qﬁerélﬁ)n IQM, égp?, @?@S(m,r}@fgl'%n@@r Sy\@ﬁé}eﬂﬂus,\’ﬁr@%ﬂd Ry
alternation t era;g , ‘@ synergistic effect  can be attai ned when the
conpoatB@sctaimdemattmlystetrced fom He linver mdndedwenydlial dlkyl hevige figyn Hig Feeapen
injections in separate syri general , .during alternation therapy, an
ef f ectiPe Rl HgRYIgRe SEH u&&r}%éHFé}g?)@dﬁéeﬁ?mins‘S %Fﬂt%eﬁfré)peg%s%@@ént ially,
i.e. geldalddg ereRsSod d=gonbi nation therapy, effective dosages of two or
nmore active I ngredients are adnministered together. VI.Kits conprising
FOLR1Ybisroli M, ags vilerdio RIgdahecdnsederit; i nvention provides kits that

conpri ’S'eCICIEzﬁ ggﬂdgodi es, I nmmunoconjugates or other agents described herein
and tfaf 7 ed to performthe nmethods described herein. In certain

embodh BALS ar@edchto.conpri ses at | east one purified antibody agai nst human
folate receptor 1 in one or nore containers. In Eorre enbodi rrent‘?., b‘r@f Kits
cont aPrandID)” ao¢ sanhreorch HpisAedds ndensadailyyselena dromys pgar-dranfied 8F pelie sia

det ectjon.ass i i .directions for perform ng assays,
and a?%{?erﬁ'égre%%a(éfrl}f}hgg#ng\%adr%glgéﬁog%g%géogménd presentation of results. One
ski | | gk dopth@apstenyi grbup eashétyrocedogng hevinpébont he i stbosgdmaitit bodi es,

i nmunoconj ugat es or_ ot her agents. of the.present irq%}/en%og. ¢an tbea I adily

i ncor protoaely syastiBrehahsrein i sHRYUBAN SHoRPg 0P Mt ST H 4P " W1T" known
int - 4 bod, QY i et atardsh lificd OpRRdNSH B8 c 7 1t QUBL- Dk gl ag
agen{‘ﬁg@n&agé@%ﬁ&&%’{aﬁﬁﬁngi ng anti 80_dy§, alsev_vell as a s}zccond anti-cancer
agent alkymyl tevingifrone ot ehos atotriseogimoakisubstiutineish aryyetn ofihglogen, ORs,

chenot her apeut | nt, (e.q. nci t abi e, 0 ~hF i E i frents
of 1 noRek et MR QIR e S ol wer e By SERbresna Py ae 1
fol I owiiRg -800-d hiBhikiN®RX TR B haniMl ©Pred@sed bPSOLNRHSRH0, ph apidd At-COR  of
certaln anti bodi es of the present disclosure and nmethods for usin

ant i bOGIORs | of OCEENRInBeenpoldrdylcas aheol ynit (POH682 M PRREH N 150 A8 TR ed

in the art that y. ificatio ial : agan be
pr actfoc%&)bmﬁ’lf }?&a@ﬁeﬁ%ﬁ)ﬁf ﬁé‘“?%“&ﬁr}?%‘%g‘f:%ﬁ{égém 5 tgra Z"S@ﬁ?‘ aie gi\a?g. WO
2011/ PGRABRG; ISR IHARBA LAt EXAMPLEEH OA Rt sils, inttetes bomdirathdsaltshideir
exanpl es and enbodi nents descri bed herein are for illustrative Sr%ur{)ose

onl y epittat hamersaracenatepsidsiireRe o FEHpioRHARY HOMC?‘BERF CEYTEA ST STRCTU SR
suggeE'~‘hteSeedc L9, RELSoNs skilled in the art and are to be included within the
spirit an ppurw ew of this application. Exanple 1

[0202] In another aspect the compound is represented by formula (XVII):

X Y
\
O N""_/"f,
@
H3C ) {
O

wherein the double line == between N and C represents a single bond or a double bond, provided

(XVII)

that when it is a double bond X is absent and Y is H, and when it is a single bond, X is H or an
amine protecting group that converts the compound into a prodrug, and Y is selected from OH, an
ether represented by -OR, a sulfite -SO;, or a bisulfite -OSOs, wherein R is selected from linear,

branched or cyclic alkyl, alkenyl or alkynyl bearing from 1 to 10 carbon atoms
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Chi neri zation of nurine nonoclonal antibody Mov19 [0243] The variabl e region
am no aci d sequences for Mov19 were obtained fromthe NCBI database
(accessi one 2008283 for the |ight chain (SEQ | D NO 24) pamtS@AA3@3® f or

t he heavy chain (SEQ ID NO 23)) and then codon-optim zed and synt hesi zed by
Bl ue Heron Bi otechnol ogy. The |ight chain variable region was cloned into

the EGORl 1@[‘9\3%E%ki%'gtg?&g%attéﬂ@meé\%zﬁ%@ ®h asiMbEhdathethe/ineayyalahabmd and

vari abl e region was cfoned into the Hndlll and Apal sites of the pAbGLNeo
pl asnheothexsmhbl e 2 Humani zati on of nuri ne nonocl onal anti bodi es Mov19 and

Fesurtiaiig hethbaosgn Brs g HaCeH R ceah R AP R TR R
Acad. 5S¢ 1 U5fHd 834inkely; o8 AROGIY8H @l ((Reguskmpis agd descriedtieilnS. Hragent

9(10):895-904 (1996)). Briefly, the aver%%S sol vent accessibiligé f?g each
var i abpmicatigi dio. 6 AR khe exirecen e ST BAIEUF BICOR PR BB T 6P at 8%

sol ved antibody structures.fr , bilcansinit h

gr eat'8 CHAR © gsogﬁegggﬁﬁ%§@§§s,Qﬁ??5$9€%$§§§§ﬁg§§9g§8§3§¥§gg“¥%gidues

( Pedegts@fird sibwein. XIA-X XTI abhdve, [Buodther EaDo{1in235, thO 5 DASFR-THE ihenmpugatadr f ace

repl acenent sequence was sel ected by. aljgo t he surface positions of
nuriﬁéaéwpﬂﬁbﬁvp@@dﬁ@ﬁ&%&“ﬁﬁ@ﬁe?W%M{6$¥%§S%ﬂgﬂﬁﬁ@positions of the human

anti body gernm ine sequences in the Kabat database (Johnson, G and Wi, T.
T. (2001) Nucleic Acids Research, 29: 205-206). The nost honol ogous human
| i ghtIvchai Poly@ardlebides r egi on surface (clone DPK19, | MST | ocus | GKV2D30*01

for Mpy19 and | MGT | | GKV1/ OR2- 001 for FRI-21 .
narariORBEy chalnt<7i ABITESF B on e UieT( E1DNBIBYE £0 M Beue D A0S

| GHVL; 6 R% ofiaks May tRcech g et URat! SeMBicdily” Biad @rhuniir RO) Rwascepedrent €d
to replace the nurine Mvl ramewor k surface positions, leaving the 6 CDRs

( Tabl feagbyentin&buobragbl ypRipg deruF o rrxampte, Herayentisn pooVades aprlymiclestids eprpprising a

positions and residues, are .given .i i, gun )

D011/ MGk BPE1F G20 1rbok98: 1oRHLPE MR PR ibroensa Daepgnatqueh
concenNgntfRilyi MRGIIIRGIcIdEdéNsfRthadhiearisn obn b tihelte fone WRIWA. or inFRe -farm GDRs
with their target epitopes on folate receptor 0 No s rf%ﬁ@ batckd

nut atPdds WeVAe insdiish @ §HPHGN BN Al %@eg%mc%@ o le-strnagd gy,
The resurfaced ,Mov19 . i F Bo&h nsssd\siradaked
gIycd§9ﬁgﬁﬁgﬁ%gi?ghgf§§ﬁ§£?§§ﬁghgﬁ%?%ﬁ%ﬁﬁﬁ%#%%ﬁgpgﬁé?%ﬁv%§§iQn f&%Q), so a
secon@2b4mani zeth ¢drght cbadimen®y tieqrolymislentides dro isodatedie It péréaig emdodimentyi ew

of the Kabat human |i ght ﬂgﬁgp sequence dat abase reveal ed that threonine is
the nB&POLBHABAIGESITHESEBUHE BIC1i ght chain position 74 so the humani zed

MOVI9hpght chaifl Y&IaHoN plovidsWasoRHhdEotiet dbndhrisiige @ Hongudleo@s tlidodmg /4.

P05|tgongb4 is not a su@?gce resi dué so this residue WO

2011/ fGEHBRETHMPASDE /a02G0ARe selected from the group consisting of SEQ ID NOs:4, 10, 11,
41, 42, and 88-103. Also provided is a polynucleotide encoding a polypeptide having at least about
95%, at least about 96%, at least about 97%, at least about 98%, or at least about 99% sequence
identity to SEQ ID NOs: 4, 10, 11, 41, 42, and 88-103.
[0206] The polynucleotides SEQ ID NOs: 5, 14, and 15 comprise the coding sequence for
huMov19 variable domain heavy chain, variable domain light chain version 1.00, and variable
domain light chain version 1.60, respectively.
[0207] The invention further provides a polynucleotide comprising a sequence selected
from the group consisting of SEQ ID NOs:5, 14, 15, 37, 38, 43, 44, 47, 48, and 120-127. Also
provided is a polynucleotide having at least about 95%, at least about 96%, at least about 97%, at
least about 98%, or at least about 99% sequence identity to SEQ ID NOs: 5, 14,15, 37, 38, 43, 44,
47, 48, and 120-127. Thus, in certain embodiments, the polynucleotide comprises (a) a

polynucleotide having at least about 95% sequence identity to SEQ ID NO:5, and/or (b) a
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substitution has no inpact on the humani zation by resurfacing. Alignnments
of the variable regi on sequences of nurine and humani zed Mov19 , and FR1-21
are gi verwDnoH/ges2e8 2. [ 0246] The vari abl e regi on sequen®es/user1ledvani zed
Mov19 and FR1-21 were codon- optim zed and synthesized by Bl ue Heron

Bi ot echnol ogy. The sequences are flanked by restriction enzyne sites to
faci ';J&ﬁ#%w%h@@h% b fida3MRy otk OB/ ik%uérﬁ;%ﬂ@&iti_%@o SENS IRNOS@GIENTC eR ddttain

si ngl'e thaln marmap an expression plasn ds. e light chain variable region
was odnoheliments,ght pelyBudmitidenednBeisw (8] @ eelysfclesfdegmpykzebe pmaghidd sqisnce

wroc s B Gt gl SR s O b A 5 R e BB Y
DNA ed}(gq;@ o NwtkR1L- 21 1i ght chain was deposited as ATCC Deposit No.

PTA-10776. The heavy chain variable region was cloned into the Hndlll and
Apal [620&s of th@%&ﬂ\b@ﬂ@%@ﬁh@l POWHBCIP@EQ?PWH@“S‘F AT YN YRS Oﬁéhe

huMov19 hea chai S i WM e : : i i

oA 10%5 st Ehge Pesit PEBER L il B A A PPREE Sy Qmple
deposdxpedsias aAd GrBeposf & pdigpegtlA-fld 7 hosiTdutise. gk dsatied sgquwercevhikle functions
transfected as described 1n exanple 3 tg %rfduce h I\/b\{%g. 1ﬁher/&l a§m'edtide
encodisrigsestatprarseauanss for qqngﬁ{lm(gﬁgﬁnﬁpqq 0pa] O.yﬁslfndc?e%%i Bif'ds “ATEC BsPosy t
o heirecd Fe%dé)rrseg\}_é%‘céegaﬁ%%%ﬁnt%ﬁd Rah hed M idndbheqpbasbichvensodidigshudvby 19

heavy to create a v19 antibody according to the nethods provided
her eito fand tlasmatues fieil ofthonnlybyptolee T o diuakeiidesidan|alsorencpde B @ Presaiept e 3

Recombj nant anti body expressi [0247] The chi.ner.i,c_an I i ho
co _nst‘f"}ih‘@l@ dS s @a{‘F%%é?tE Ii(’alﬁ}s 63@85‘&%& %aﬁmé? R rrealgﬁ%sf e%ft W?@;&n?{e&”n@ £y
us mras%hé%% d g?ﬂr&bh‘l@_nﬂh@%ﬂ@%l@v@ﬂoﬁﬁw iceproB. BDasothe pagsquetiad Bhisved
Ma I Transfection Kit,

a . t, Cat # 631312) or in suspension adapted HEK-293T
cel | sanugiting naturedidtéiederP@ns.pr ocedure [Durocher Y, Perret S, Kanmen A

Hi gh- | and high-thro ut..r ' - e o] ¥ ARshent
tr s on' o PsdeunePERY Bl fE TAHIARbu8s SRl LR HEh QR RIS
Res. 2002 J&Ppebaiddis) ilEHe samegpidimefrahb ask smarkdieeichcd thanaliceys; for example,
transfections were perfoinied as previously fiescri bﬁ%@%mrocher Y. et a

| .,
Nuc| effoe pagifideicReal theomeydeEopqlypRpaYly, Kok CSpTPion AhgERrkss 3548 Y SAWEF & T 8un
in Freestyle 293 (1.nNV] € : Masgathef dol tildfieed
af t erhlftﬁch%ﬁaéi X P%l%edg%‘y % %@gg&%e_cgiﬂo @%ﬁ%& ﬁﬁ%écl)a?ihH?ﬁ & adher eﬁnot Hj:}gcll _
SUS peshemdkans itentast baasheetirldnst, wetle inadeb stgdndeoransdbenekdmageditinie fldhe
cl eared supernatant was purified by a Protein A colum fol}o )
Col uniag e & Branbe NN bR SR BI B O AD D 1 MORESEBR USSOT D S eBug
descr‘]il gd bel ow. As shown in Figure 3, expression of huMbv1l9 was at | east
10-fo hi gher than expression of chineric Mwv19 in transfected cells,
Exanpjoe1d] Ant i bObky pResent icaniion fioRarsieleied bodiaigntiesfe thubpreinsloys daicePedr ed

cell culture supernatants usi t andard h s, for exanple

Pr ot eww%?oﬂéeg?ﬂﬁa o%’rr ﬁﬁm&g%ﬁ%‘?ﬁﬁblﬁ %@géshgﬂég?rﬁéﬁgﬁ? 1 mL, Anmersham

Bi 03010@@?}93)- Bih&fb¥musupeddahants vas Bhepanketafiors ahrienesdgy aptiyndynonhe
addi tion of 1/10 volune of 1 MTris/HCL buffer, pH.8.0. The pH .adjusted
super catizn regiers, for |hogr. edn tsemsughbedipents tb?nppblnﬁ‘é]teo‘r’r%n{ﬁ TS SR oHFER9Bht o
colum,_ equilibrated w th.Dbindi e p .d3) not T hes-C Wa8s or
was heﬁhWﬁt WOBP??dISﬁ 'y %}étf’lh%%st indgdgﬂs]{’a%rl gaggbsnesf rdrlll?a d\%/agOto%l'?e ai %gmpt h no
absor pang@salf (R8ehddaed Adlybbadle. Wasosleenemdithtrhs, GutleMide eariantsaart grasut¢dby
containing 0.15 M NaCi, % a flowrate m n. Fract EQ”S

. 15 H 2.8, usigf? %f 0.5 rrtLé Cf
of applokisnestiértipns. @5 i thaelcaenestavedl B SHAUHEAET alfiPREHCEYIHEHHE t1ToR of
1710 volyme gf a%il_tryi & Jé‘%(onﬁjgéég,stoooptm%@ RE&n &pR&kiofhs) pwaull abytZelthnge

overnPré)ﬁlfmetvm ce agarnst and sterilized by filtering through a 0.2 um
filtesodompid @BéumRumENAdo st podfyrredblsy gbenterial hes shsh s spbance at A280.

[0212] Vectors and cells comprising the polynucleotides described herein are also provided.

V. Methods of use and pharmaceutical compositions
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[0249] Protein A purified fractions were further purified using ion exchange
chromat ography (1 EX) with carboxynethyl (CM chromatography. Briefly,

sanpl es fwommrwses8n A purification were buffer exchangedTiust@ibb@7st art
buffer (10 nmM pot assi um phosphate, 10 nM sodi um chl oride, pH 7.5) and
filtered through 0.22 umfiler. The prepared sanple was then | oaded onto a
CM 1 agh §jl ow regin ﬁ@ERh'_ﬁiﬁ&ﬁgera%&ﬁa tihakdwes Ravbditdr abedinebétugde, stat t
buffer at a flow rate of 120 cmhr. Columm Size was chosen to have

suf f i milgreptideacitheyinventiinnate ais¢fut hea sprétbodyppplicatipes Bghging, brheotdBritidnionas

th hed. wi t h bi ndi ng, buf i | tabl e basel j : i i1 h
o anberpancaramasasiRranesd)” iaerarte Sy MR AR A & R detd 0
10 MMt Q5P fmrﬁ%i&ggk&mpgﬂo%,i iRd@@n € al fsrentistbb e d (6N tukivacbiuors and/oh

the WV readi ng above 50 mAu of the major peak were collected. The puri.t
(t he pdvadentmgemofigapnioyef 2dweos ol Ut BEhPghohwicdBay BF A /ghe X5r %ﬁ%ﬂ@

was assessed, with.siz xcl usj

e e S A A
Bi 0SC)BRBdMNngRRROME bf e hidAhn BOILRY tamvhigi ittdsHPLC 1100 system
(Agilent, Santa Clara, CA). Fractions w i

) ith desired purit 5% re
pool el@214uf f er xerariee £oti-bESEIpantpogies @ r’nﬁ“ﬁ*}f’ﬁcg’%@aé%% ééﬁ“ﬁ %‘f%\@ﬂ’iaﬁeed
by filteni Lo BOL R G BN THd Renaatichady adased
furthér Fﬁle@?celé}g#tg%%ﬁ ?r%aﬁet?/f @i%hEtéﬁgn%@t eC Igénﬂgoncentrati on \%‘aé\g_a )
det ermgreiaderhymphses bpaa#atieasumeatiat vatlcR@dminusita ambedifrentst jaopiological
coefficient of 1.47. Dilution was nmade |f . .necessary.. Alte i m c
VO 203FPIo 68981EeR 1S90 LI/ 58078 HdFogPapdmct »6%5%513588%?{92‘?%5 eoﬁlrﬁé% ag(g/lb?sh
bot h murines #d,QuiBNicZEds@MOIR0diae highet NeldproMade 36l @hdr Mbsuys. Typeertain CHT
resin wth 40 1l.tmparticle size (Bio-Rad Laboratories) was applied to.the
pol i shimgliotntanFObBdiesraxptdssish wlicleals the prasersle HsOVREX @WFC@H&%@ FEPRY . O
start buffer for CHT was 20 nM sodi u , 7.0 and anti body was
el ut ed™i't re&“ﬁ?%?f?’e‘ﬁ?“%%Ca%e-ri%eﬁ%rﬁ@fl é%&%%%%@ﬁﬁg & over 20 CV. Exanple 5
Devel @aignt of fRuGien@pan ihe FikRlioaptdviidiaenctho2 50} Thetie thepesserws i FQlek bnt

i muni zat'i on/ scr eeni n& series. First series has led.to g)gner.ati onb.o;ﬂgl.: -21
cl onein s bodegica eeinple. Hasertaggrakaimantgeihe ragneh conPHE- @81acipd Hrgblopgicat 7
and FR1-65 clones. . € i i il i &IRUBE BHANGOYSIY AnfiTRMIREd
with SPBYoX ettert! E@%gg ?ﬁ%&z@ gi%ﬁggg?l%ﬁi%%l I's CAmer i%gg;n Ti ssue CQulture
Col | egdtivey tAFOCROCkndLddtecting witehes aconglseisifesngi0gtt encbe hsti-Ekdhdsaitihgdy
human FOLRL on their surface were used to i munize mce. To nmake these
cel | sandH{eLRlnman FOLRL anmino aci d sequence was obtai ned fromthe NCBI
websi ccessjo 793 hverdR8 Hrbtid Mes nfelthRno ARk dridsmedh @sétdsyasbiesia ed
by Bl {921§Eron b¥no§%é(3%3g%bg§é}leefﬁ a%lgeci by EcoRl and Xbal grest_ri ction sites
to fagithiih@teed legpricsgon nf BOLRE. pSRatamammhbdismenisx heagethemh co@priss coB@euna
cells, a pre-Bcell line derived from.a Balb/ U . Ret k oot re,
517 st evith opayy FOhdt e ater e iing i ke BB St TN g b leth
D! ast gh0iv21 AR FOXRT €8S (iU Al LEY s datorlinbiRdFELRL natihEOLRII arsiivéace.
rdi

St and i zat1on protocols known to those of skill, f’gr exgﬂgl e, s%lch
as t hBOERUsedd anmmuadedsvel md wwressieppdli BELRAr bp ¢kt tesbcelsVith fhudist

m ce were boos 1 th antjgen,three Walen fiodt cell
hybr i wsﬁ’é‘r@%%@%ﬁ%gﬁgﬁuﬁg i %@%g&gg{ g??ﬂg%%g%%ﬁc{d |1T|rl1g§€1§ tsttz(i:?]dar d
ani mab; PEAL 0EOLSHreSUSROART dt Ofvebxaimaeabl tonglichg onssue! heyivren a hMghatleydl | e,
frosted mcroscopic slides to obtain a si ngl e cell sqmns%ortl%i n RPM - 1640
medi ued exphiessiopl ddiDldel by thestes g crmpgied 10 Ja ¢amtrahcellmdicatys ey ised’ f ¢ h
a murine myel on ' AgB. &b eRbbain(kaatneystelellak . ,
J. | r’rﬂﬁﬂ%llenl‘./?szgl%t:ef;\%@?i@%as%ﬁéﬁfs@s&ngéggﬁyg?ﬁyl ene gl ycgl - 1500 ?Roche
783 648ined Monf s adidetd susgered oé buspg pdétrdar aRPWatcipth swresstd SPreRsian i

cont ai ni ng hypoxant hi ne- am ngpt eri nt hym dj.ne . Si )
sel ecF@@Rﬁoﬂn EF MR ﬁmlbﬂglgt?ﬁ%ﬁ{)e ﬁf%ﬁ@%%ﬁ%ﬂé’&d@g‘ﬁ%&? glspo) a ’eslg_c l?égrgr??ﬁdég%%t ar
3596, 0.4 m of cell suspension per well) at 37C with 5% CO2. After 5 days

of incubation, 0.1 ml of culture supernatant were renmpved from eac(p V\%| I
and r ¢g@1aged wi fihc@taln ainbodinRRM a refiedmsdiiagnosie vt é?tﬁi;tﬁgl, such as those described

hypoxant hi ne-t hym di ne (HT). suppl e (Si I i

W - Sop\CCEoTRBI S SREF R RN Ry RIrS ST BS0S Tk ™ A SRS MRy
WO 2011/ 106528PCT/ US2011/ 026079 screening. Qther techni ques of inmunization
and hybri doma production can al so be used, including those described in
Langone et al. (Eds., "Inmunochem cal &§chniques, Part 1", Methods in
Enzynol ogy, Academi c Press, volunme 121 Florida) and Harlow et al.
("Antibodies: A Laboratory Manual"; Cold Spring Harbor Laboratory Press,
New York (1988)). WD 2011/106528PCT/ US2011/ 026079



for both the nmurine and human antibodies. 00 N WO

2011/ 106528PCT/ US2011/ 026079 Exanpl e 6 Hybri doma screeni ng and sel ection

[ 0251] FOWD-2800d8cel | s transfected with human FOLRL amdTHB2eelok®@79er e
used in the first and second series of screenings correspondently. Culture
supernatants fromthe hybridoma were screened by flow cytonetry for

secre ant i b it
22 0 TR EARE by S T i 3 O, it =

negat ¢t embsdinushitrsnabod tompsiescbetcdna tell el @ ai-TORR 1 ghtihgbr weisia

super nat ant s was, i ncybat.e r it | |

et PSS nsE0 19 iating of ol QRS eGSR PR ek HE bR o e

buffeéon(@é’ is 1049 MM@nS%phﬁmmLm WhiibbRY%ROTTRIR Daat tgeteMsurfThenint he
['ls centrl uged pell eted, washed, and incubated for 1 hour with 0.1

mM  of e:REpday] ug@t &t dpoentingritinding wsen| yo- BALRB ounjibpdyiéh PRS- Rop exitrpssed @nfthem
for exz% | e Zgac e nﬁa@grastgry 6 g/nm in FACS buffer). The cells were
cent r P¥{rgeqt 6%1 at’iY washed with FACS buffer and resuspended in 0.2

M of (3Bg) cont ateing JkierfaemBddedyse usddelol daas@@m@ﬁgdfhhm@@&ﬁemmoms to
rreasured usi ng a FACSCal i bur flow cytoneter with the HTS | tiwell ﬁa Ier
%%

or a F@CSlaBudymrew@dﬁ syplusiveberarg pet W&P@i‘bd‘nﬁéqrh@n@églaéﬁé@ 3 el
FIDmB't ]%ﬁ SIQ ,ﬁ?chﬁgsn e tggp bl lthS)rald fn’ﬁhéfa%ﬁ Eﬂ%ﬁ&ﬁﬂ@%mﬂ@d emARGIPRed by

dne rom eac whi ch showed t he same

react haghi)y "agawitst 1rEf~ﬂuB&as@$yst hﬁnp@dpemlatatmeIabsayhﬁtfolrwmymmpwaysml@tem
chosen for subsequent analysis. Stabl mubcl ones were cultured and the
i sot y%%“@é&%ﬁ%é@@@@é‘n%}ﬁﬂpdﬁ@} By dhG)body was identified using

Comm[(ﬁ' % p' sot YrP!aé}gurK %%Qﬁélh%n&%hﬁoiﬁﬁ%%%dleWel RSl @NtiabediRsudee bt are

proteln urifie rom cl eared hybridoma nedi a as descri bed above. These
ant i boeli Bsitene dbslk gnaheidtieRihbt aret dﬁqdecbﬁlre%@pplé ay fierespentnpieriopheilc,

anti body purification [0252] Ant.i b uri

subcl Elﬁ%tr%”u ‘%ﬂsﬁ H‘tﬂé‘“{}’%‘?sﬁ s%}rf& 80 %vye%gss)pas ngt%% Olér%{op? h%)?}gﬁar%? 3Igre(%toél n
A or g{gtté?g H@t@&%d (i EE@RR R ah@uBh An @fizynal redetith or Aslicahamteraction.

Bi osc nces Briefly, supernatant was 1E{)re pared for chromatography by the

addi t [(@30bf 1/ 10 vcxmm@ndq‘odmnwtsrr&n@fﬁ-@ blﬁmflb@dleSpPresln@mhtHée PP &8 nstiaje

super nat an tered.throu il

ont o E]S‘megh%ﬂlﬁaﬂf”&teﬁ%ﬂwm’?r il Peha% G %@B@ ; ngﬁeq}équgﬁrﬁﬁl\?\as
washegeyiih hoRitRdl Mhidobddventi o liyl 1saaosblabhﬂlebal$}elelt]m W&(Slubnﬂmmgnéld anitit OB 1
absorbance at 280 nm Antibody was eluted with 0.1 Macetic aci.d buff

cont aimibedythefereMbra@say pracedige. asibygrdsomtist Pat gV BF-IBSBURE /RHHX ¢ %‘8%08%
of apPéeC%l)r(ﬁcr}rlat ?l M.,OU?SS. Bl VWRbE 3%0',’%@)5,6% ag‘sﬂ covalent coupling (for example, using
glutaraldehyde cross-linking), or by insolubilizing the anti-FOLRI antibody after formation of a
complex between the anti-FOLR1 antibody and FOLR1, e.g., by immunoprecipitation.
[0221] Any of the above embodiments of diagnosis or detection may be carried out using an
immunoconjugate of the invention in place of or in addition to an anti-FOLR1 antibody.
[0222] In certain embodiments, the disease treated with the FOLRI-binding agent or
antagonist (e.g., a huMov19 antibody or immunoconjugate) is a cancer. In certain embodiments,
the cancer is characterized by tumors expressing folate receptor 1 to which the FOLR1-binding
agent (e.g., antibody) binds.
[0223] The present invention provides for methods of treating cancer comprising
administering a therapeutically effective amount of a FOLR1-binding agent to a subject (e.g., a
subject in need of treatment). In certain embodiments, the cancer is a cancer selected from the
group consisting of colorectal cancer, pancreatic cancer, lung cancer, ovarian cancer, liver cancer,

breast cancer, brain cancer, kidney cancer, prostate cancer, gastrointestinal cancer, melanoma,
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WO 2011/ 106528PCT/ US2011/ 026079 neutralized by the addition of 1/10 vol une
of IMTris/HC, pH 8.0. The peak fraction(s) was dial yzed overni ght tw ce
agai nst |woRBS/mpst8sterilized by filtering through a 0. 2cmuseéiimeconenbr ane.
Purified anti body was quantified by absorbance at A280. Exanpl e 8 Bi nding
characterization by flow cytometry [0253] Bi nding specificity was tested by

f oW QY OITRLEYer Ul At RUAI ! BEIARIRL 4h6Srea ARSI ISEABEAD e BSbEEicNG,  he

bi nding o 1- expressing 300-19 cells and the absence_ of
bi ndithg dapcdrhie pariemtcahceBRO0n1&rioel Embadigiestsowre cancEi dgufmgdcaneych Bnedristy
was i ncubated for 3 hours with either FOLRL1-expressing 300-19 cells or the
non- t ¥Rk EeRledhepPial ITeylat 1 x105 cells per sanple) in 0.1 m FACS

buf f PM -1 di M sdhaBh aIRMG 8o Wt NmeMHons Terinhivate eeidingrowifhesing t he
cel | gfoagﬁe pel f}g}?eeg% washed, and iﬁ?ﬁ%at ed for 1 hour w tg

h 0.1 m . of .
FI TCcthajantjaddiel goeiherargents ssmibell gereamt Tbeeripiy subpdigsniss thegpehadpl Bh{GiERg

for exanpl e Jackson Laboratory. / i . I s ;

pel | dlabagaFi DA fies Boere hg et B s T 465 (Bl
cont aj;pb NG ol KA EBhdaydeli-Sreal ies oer@neaqelllied this ergescFBOBRAis buturéd ow
cytoneter with the HTS nultiwell sanpler or a FACS array flow cytopeter and
anal yineaedigimép Gali¢hQireaddepy e (atibody o aBsT BigsRE F%H&:@%‘F leaRr §feg8, Usio™The
FACS histpgrans, of anti- ' ' r tshidf tiophi | €
par en?rﬁ?ocg‘gﬁr-%igwrcné)f Icémd?rg%r??% ?(?%F ggygégge%?gﬁ% $ ?‘%é}n%sj’ :‘f'(lpr u%r%gl?([}gﬁce shi fIt)_sthas
det ecglegraibensi6i, tdresload simisic aatl|cultirdsinwasdiimcabaliel ioaddedvint ROERT¢inding
conj ugat ed goat anti-human |1gG anti body al one. Exanple 9 C oning and
sequettshhlg iBRibitem W VH Regi ons of nuFR1-21 [0254] Total cellul ar RNA

was p@EE red fr ﬁ@oﬁﬁ%ﬁ@&iiﬁ&@t@j HenR1cs dSinHDitE @moRNRASM clsirfpriéd ddgen)ing

according to the manufacturer’s protocol. cDNA was subsequent|y S%(I’)lt hesi zed
f r om thet@moRNA wsiongetlheviSupler BOLiRItbinfling DAANE yhghagtiBodi) tin( YN t Fog&

Th d f the first dd or at - i

S Detoadrn Ry pRg eros aupeEdn VR Y FoRRRIGREL Lo A uh GRS an

(( Zoog?imﬁl hisaLinat o MeERERS FOI RN -Hidding 33é€riks 2dri BSddnfif)stand tCoermigradls. cxp(ci882) J
ol .

| mmun Feb 15;148(4):1149-54). VH sequences were anplified usi ng
the fald ownng HepRhethat ba\mbm@@wwomummﬁﬁ@mw@@ﬁc% C

A o R SR AT AR R
sequeggasie WedLa2 Mo fangfle, by ti RGRbigisngpitine! Effldianingldeyemerlated preotet gito
Sacl MK WD 2011/ 106528PCT/ US2011/ 026079 GGA YALTGT A .
(SEQ 10D NS reNHed Py ATACETOAA G HET A T A TR T e
gggg-rlgr%) 'H%gﬁ)ﬁﬁz“%%g?d)@%ﬁ?? A BOARN iiedn @S el ik AainiblefetiA Tthe salie Girke or
shortly after introduction of tumorigenic cells into the animal to prevent tumor growth. In some
embodiments, the FOLR1-binding agent is administered as a therapeutic after the tumorigenic cells
have grown to a specified size.
[0226] In certain embodiments, the method of inhibiting tumor growth comprises
administering to a subject a therapeutically effective amount of a FOLR1-binding agent. In certain
embodiments, the subject is a human. In certain embodiments, the subject has a tumor or has had a
tumor removed.
[0227] In certain embodiments, the tumor expresses the folate receptor to which the
FOLR1-binding agent or antibody binds. In certain embodiments, the tumor overexpresses the
human FOLRI.
[0228] In certain embodiments, the tumor is a tumor selected from the group consisting of
brain tumor, colorectal tumor, pancreatic tumor, lung tumor, ovarian tumor, liver tumor, breast

tumor, kidney tumor, prostate tumor, gastrointestinal tumor, melanoma, cervical tumor, bladder
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[ 0255] The PCR reaction m xtures were then run on a 1% | ow nelt agarose gel,
the 300 to 400 bp bands were excised, purified using Zyno DNA m ni col umms,
and sent wo24gemne28rt Bi osci ences for sequenci ng. The respastine2@79 and 3
PCR priners were used as sequencing prinmers to generate the variable region
CDNAs from both directions. The am no acid sequences of VH and VL regions
ver e @bl fedidiortd, anglhahd aed hbe BiNArS gauensihngntodstitdts e tlindfeigtaardVitian
software. [0256] To identify 5 end priner sequencing artifacts in the

prel iwmeary variabl e regi on cDNA sequences, the NCBI IgBlast site

QU i nlmnjh, gov/i - af il 0 h,f : i

genni 12 s equen ot By by A il BEes l SRE o SRR (BF jiF Qs =

cl eang@ehodnvakiEbite coppiicing sdeisiBeasg wetherdpbeticatlgndffacade witoant bé aNGBLR1-

ref erence sequences for the specific antibody constant. regions to assenble
expectiBging @igenY eribe Rulierti Ay CEREN PP duRYle ke BMOFROTHEISET CATSF ﬁ%‘?lgcﬁﬁs'o Dt he
eXpec i ' - i . Qisddon
compar T T e Loy Al
spectsfapbegametri c anal ysis (LG M5). The nurine FR1-21 heavy chain matched

the ne red s, but the light chain required a follao uencin
effor‘tﬁgg det er hitfie 1§ REIHN eé‘ﬂ’g) g@ﬂﬂ%m:eel.nv%{éonélﬁ%lﬁsdrgﬁ%ﬁgIgz%%ﬁﬁ?%? o
(at t ga@td IIRFAQ02LARARAN! bRE L intheRR6A SIS Wasn dRSlaBN@thbodinadhig alhet Bulae19
gem line linked | eader "sequence of the nmurine antibody so that this new PCR
r eactinonuiweahjdgste gk dud/ied ApTRENR-DM A hWéVI%@il&SBbIW¥EHBMﬁE E9-SERAMYIér et by
the priners. P actions, band purifications, and sequenci ng were
perf&%V1§§P%§§M@ above and the new conpl ete sequence encoded a |ight
chai noblgt mat chigdint B@idnrfukheprbvighd methadgofMhtferemeaiigrtecobyediCLdB. inxanpl e
10 Expression of reference antibodies 102571The Mor phot 61352 gmti - FOLR1

ant i betprigse AlslloegmpRang epnialieb the BRoRgeniei s dylien dOMEsPBEMS 888! tiPom
the Wrld lth . ' | GWHO). [ j meshwd or
Phar nedils o Rk RRRL R [ PRRpt 2h g8y 0Rc MaORI P L Ak g
synt hesiozigeniby.el oietheeharhaBisatieehmabogynovehe In tghtin cinbddimeatsi tilsl tempaginan
sequence is flanked by EcoRl and BsiW restriction enzyne sites and the
heavyCHRATTPNAEAT HBPY €8I on sequence flanked by Hindl 11 and Apal
restringkdion enz ' i o i Br mMidist B esRect hyefiomsdsant
sequerr?ggéi in si%%?eagﬁgfnm%ﬁ%o?ﬁ%a E%E%TQ?USZQIU 026670 ranmalian
expr essivetorplimsih ssom@lodrd solid éxporssinpnisiagdcopiactifig dbe isoamaakitc anrifEgtivht

as descri bed f nized Mov19 and. Fri -21 above. Exanple 11 ADCC

act i ﬁW?J%PQHWmF’FH@%%eptag?lé(%pqﬁlg@&?%%oé&ase (LDH) rel ease assay was

used fg93FEasur eTrNbi-09d Yiveaene negRE F@eldes Eﬁﬁh@t@dic@ywﬁ@snmﬁ Yot ADERY ond
u

tunor cells lines using freshly isolated human natural killer (NK) cells as
ef f ectrormaerel lo§ (e, FOLIBhbeidirg ~aen® lescribgé mherepy 6 (0) ceion - gBbdipswe1)he Nk

cells were first isolated from .o r seplLeh

Bl oo@}@gﬁﬁ%@%ﬁ%s?om%%sa,mnér %ug% %Eg%ﬁ)ﬁg&s?ﬂ%&%%r% i(:‘]?feag@é &t%gggfgp{cﬁgr the NK
| sol atHaemadduticdl! cdndsttRny ifinBi Wdeeiahinhib@R9tmid Jrowdl et teatingdtdnoteth Buthai d

with 1x PBS. 25 nL of diluted blood was carefully |ayered over 25 niL of

Fi colpatague in a 50 nL conical tube and centrifuged at 400 g for 45 min at
RT. T[?E3£]e” phefale fl006h, SN GhRRl1aG&ls! e g@ﬁ%@l Y% a Lol LEL Y bhdmisde

interf4ce, transferred into a new conical 5 tube, and washed once with
| X PBSpulhed RRMSdwerreageas o hengegtni mv2ntidn efithNKphaoleatiitionallhafdeptable1vohidBs,

0. 5% BSA, 2mM EDTA), and t hen O | .of Biotjn-Anti Coc i r ed
to the-&erMEySHansrdARemmeiea) g&enéﬁmﬁeb%i’@é‘s@% 8??%8}?%?1@‘ &d\ﬁnﬁ\y"?‘g‘? ed
ant i begiiRRinkh i nglifaBlet S rhXemASaKt &S epteME 8RhiciRMnAIKIE But Sre fiR@RIUhitdd®, i N
a neggﬁlf\%gm ’e?g%(pi on%lof © K cells. Tbr%/te mi:g(ture‘mgs, ilﬁcubat ed at 4C for 10

ni nut esmtoxdnduffbersudh 5s phosphatilkciiraiol andi dhertugdnée acifs salinguchfas Apdipmgihderide;

M cro Beads were added. The cell ,ant,.body m xt i her
5 el e gcorbi 18 iy FLEREY DrhtlRehy’ HHRRs RinoQipeapol
buf f ef, AR he SHERRBI 86k dnfbtiRoriitm odhiditte; Sehatlk@nuhudietde; HeansthaniMAGSH drle;
colum was nounted on the aut oMACS separator (M I tenyi Biot ech% and

pr e- vplshiel witylhos banzybfalegkol; sokyt paabemss pesh. asTRtnd| 4T RIGBPEAZRBHL viglechol;
automatically applied,onto ] | ur ef f : i

w th i aoer sa e RReEr b kbl FR e S il Bl P R S e
resulting NK cells were plated into 30 nL of conplete RPM nedia (RPM -1640
suppl enented with 5% fetal bovine serum 1%penicillin-streptonycin, 1 nM
HEPES, 1 nM Sodi um Pyruvate, 1% 100X nonessential Am no Acid Sol ution)
overni ght. The subsequent assay and all dilutions were carried out in RHBP
medi um (RPM 1640 nedi um suppl enented with 20 nM HEPES, pH 7.4, 0.1% BSA
and 1% penicillin streptonycin). Various concentrations of antibodies in

~ SN ) . o, N o, o . oa



WO 2011/ 106528PCT/ US2011/ 026079 rati o was about 1 target cell to 3-4 NK
cells. At least the following controls were set up for each experinent: NK
cell's al one2otiamge8 cel |'s al one (spontaneous LDH rel easeyT/usasgeteocel | s
with NK cells (antibody independent LDH rel ease), target cells with 10%
TritonX-100 (maxi num LDH rel ease). The m xtures were incubated at 37C for 4

hour s . - WS i : -
thhQ aBbUOW 4190 Celd rebivgdss; prilefls@8chVBS SorG@MIBrhikg 8€lafi®ror RnitinoploBslira
1200 rpm ang 100 L of the sZﬁ%rnatant was carefullggt?ané¥erred %% a?néw

flat Inglomniii®Golehdrs pluah eas pOW inglytiobdons sanine ciBoswRers BLcHSm & Hamine,

Cytotoxicity tection.Kit oche 1 4 .793
hubRPESE FEUEeRBu T (AT EE S ey n T G ebdAaE, s haRlE,
sanpl g8 MRS IBAE! §dd@dkrid) QhaptifORANR) suclihe HIET Aenigaspech fab Gudrysd, snanhitelach

sanple was determned using the following forpula: percent specifjc lysis =
( sanplrehalask e sorbdiobriakirfennisg coPRISEONS suekgs piPes éomp%ﬁﬁlgfea%\«thgm}/em

rel ease) .*100. [[0259]1.n | 1 I Vi
agai n%(frplﬁl%g-afhggﬁlésmf %&{{?%tédnggrqseu\géhgg o$ héﬁg{)}@@yfe&:ﬁ F g@?glr(%?egifi 2?'[ :A\E)IC:Ey
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coul RSO Bosbarchsonic Bermeny ohmingiig A B TN TS Phat
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0. 16 oigtmintanetiaisTetdards, drelsodrophowpositones, suayy liayids asd po @k pulwendrs (¢.g.

Exampl e 12 Preparation of anti-FOLRL inmungcon] tes Pr A

huMOVAOVED G4 P&-@ﬁﬁ%ﬁm (I%E%‘ﬁ%‘ﬁeore%gﬁfb@%r §/AC;®§% fSD G- §%%E{Z%|£’ n%@ra 8\%\%136 al,

di Ssoin‘g‘ggas'aﬂ MR rmAD GnfUMNAGWRIE oadll iobQshyerit@al iimduting eatratenBusgnimdartetinl) a

12 fo mol ar "excess of 2-sul fo-SPDB |inker for approximately 2 hours a

25|C atubptiaifedis, ireperdamtal oninfraseusrudaniaisctisay QIfinBgiogs PW@“&C@E@K(&MTW

colum equilibrated.with 50 mM potassi um phosphate buffer containing 50 niv

NaCl,OYZ‘“ﬁMeI?fﬁCR, arg?—ih%l.r%?tra%ﬂ% mayt ansi noi d DMA was di ssol ved in )

di et fughgpet ami dg Ry ohaim@eneenfugati of ths BSntand can 1b& doottdnevbliar a

excess conpared to the I'inker was added drop wise to the sulfo-SPDB

még |E g Plﬁ&ﬂ;n?muﬂwanbmﬁéloﬂefaﬁﬂléﬁ*mmok floes Wé@%f%@%“ﬁtwnﬁﬁﬁfﬁ% %51 fsepopd
uffer. After..o [ knc j i inati

P LT Db Pl P LM St QBRI B MR ration

equi | fdmataeidnvort lodifg nivkineat prtiferebly2bG iingleyentiey attivisiegriosde HRG 05 tpe

nmb f D | | i nk i ! .
: ﬁet DrDR BTy Syt ARt et LS QB et ISeE e STRbr BHETBGAyCaprostibhEo
maytl a . . .

y Q(ftg%géng% &yﬁﬁgﬂrnd}éﬁa&ﬁﬁt A -tHe ;M%Qn%frbarﬁgr\b&%ﬂﬂaﬁQQB ptQ@&) ) . The

percen (0] ree ansi noi d Specl es .
2011/ [(R83P8PCT/ B2 tht 1fARB6T D ey disdwst ethniappedpestedivsess tfedn HBGPLY oT8BNIGAt es

B Ot IR £3aPSt AN 0ot S B ML
disease, the responsiveness of the disease, whether the antibody or agent is administered for
therapeutic or preventative purposes, previous therapy, patient’s clinical history, and so on all at the
discretion of the treating physician. The antibody or agent can be administered one time or over a
series of treatments lasting from several days to several months, or until a cure is effected or a
diminution of the disease state is achieved (e.g. reduction in tumor size). Optimal dosing schedules
can be calculated from measurements of drug accumulation in the body of the patient and will vary
depending on the relative potency of an individual antibody or agent. The administering physician
can easily determine optimum dosages, dosing methodologies and repetition rates. In certain
embodiments, dosage is from 0.01 ug to 100 mg per kg of body weight, and can be given once or
more daily, weekly, monthly or yearly. In certain embodiments, the antibody or other FOLRI-

binding agent is given once every two weeks or once every three weeks. In certain embodiments,
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[ 0261] The exenplary N-succini mdyl 4-(2-pyridyldithio)pentanoate (SPP)

| i nker was di ssolved in ethanol. The huMOV19vl1. 6 anti body was i ncubated at
8 ng/ nL wwohom/®688t 0 6-fold nol ar excess of SPP | i nker pCorusapproesoraat el y 2
hours at roomtenperature in 50 mM pot assi um phosphate buffer (pH 6.5)
contai ning 50 MM NaCl, 2 nM EDTA, and 5% et hanol. The SPP nodified anti body
was d | gl i nPsih ' 1} mgfteladomioahe g¥cess
of t ﬂdéé ?f%%ggﬁglth%oaglgb%%{%h%@%gé???i (1)1?1@0 Jng%é*é&n%tgg??g ed gsoI ution (%Lg 30
m) g BMboily vetiigiet hFhaaehang gby{iCM)can Tisemetnepatitiert rdes &fr dMavgased on

adjusted to 5% and after overni ght incubatio t. rpomtenperature, the

conj UBesEBd ARt msa{immaant a?fiCFP‘é%IOB;? Ogﬁ%ﬁ% B’Q?O%Hﬁbﬁ %Egﬁﬂff)EXTM G25F

equi l[b?ifgt ed 10rVioRBifatin %eYer@an B RIMCTsQ8& ¢PHakd DrovENGynergRec”, dfe. DAL
e

nol ecu | i nked per antibody nol ecul e was determ ned using the previously
r epordfedt schidved titen tooedtiviedhgndisnts ascdaioeitberdly cagrderivin (beisumer! the cffeqts et

Natl. Acad. Sci. A, 93, 8618- 8623 ,(1 . rce f :
mayt éﬁ@ﬁtﬁgﬂf(ﬂn b‘Flé@gﬁ? CoppRn fﬁ%paéaggljyuéastyi%(%)%grtlgfg ?toﬁﬁmges&%e Zir%er?e%gglﬁtwe

i Nj eGhjREiedR-30 (9) &PRIrkaRk& SatdninibleRATMel edradminedunddublydh @dombir@Bnit
acetonitrile in 100 nmM anmoni um acetate buffer, pH 7.0, and el.uting ]

acet clvistgs fosmulprien;p@aklehyaad by altemalion ppa Raptelrsi %’?B?‘ratestggﬁiﬂégor(se Iogl(%)&)}i n
the gradient and id Lfi - j | ytd b | KBOWRained
St andaie] il HEHE T b (S oYL AP EREENARN B, Y sy Bkl Bl ined, o
252 nonantheCcammauads wid hdihestgedlor atetiacrce | satexhtinldy, bogntly malferamsinmgsiiens n
(eluted in the con'trggate pedak. in the colum flow ttger gugh fracti onsg LBye
cal cURIatet BETEEF-c BhiEaBE2 o fAWBEa RN Ht RN s iR of Py e O88E° bt PRy
with; i Vd Weliafly WRhEe P LRICBRGinatibh tikckdppretenmte as
uncoﬁ?%‘%%?%%%‘?gﬁﬁ?gﬁg?SSWSPE‘S%{%/‘%i on_g¥ huMV19v1i. 6 SPDB- Dlvn%[}gzaz] The
exenplaanges NS sue of miord abyive dngr@ligyts angyeiddiinibiersdiogdipiat e (SPDB) | i nker was

di ssolved in ethanol. The huMOV19vl. 6 anti body was incubated at 8 ng/nL
with a 5.5-5 fold nolar excess of SPDB |inker for approximtely 2 hours at

room-yyenmpeg Al ifpridin@POIN RRL@sSs hadmphosphat e buffer (pH 6.5) contai ning 50
nv NaCl, 2 mM EDTA, and 3% et hanol. The SPDB nodified anti body was dil uted

2-fol [@239[-1\ PBS, Bl el cABSH hlofRieWicitittat dorbpriRl He ARitRMi 8 Xio@RSN0bNjub&es
mayt ansi noid DVA by the addition of a concentrated solution (15-3 of

DV4 iax thmmtghmﬁ&ﬂcmi@_nﬂ éiere(rg»mﬁ) that;o(femét;e wed i Pefhern} ﬁ)@g@@bq)ﬁrfleéqrik}eg&%few In
| FieBAE R o SRRy 81 SERRROEX T EOE Ly FBra o TR TG T

hi st i;digg.or aRRe EMEIYEI 118 sorhYoesibodds@tp thebkif. cofitwén allinbér compbivhtsoéeesales
| i nked per antibody nol ecule was determ ned usjng the previ OUZ‘:%‘y QrA%por.ted
ext i repdicorsudeet tof emfasmf o rdetertiohGeRpYa i UfRa AN <ORGPS EW%’P% | PYeoTRpS
al.J Med Chem 49; -4 0 ) Oobak sknee in the art
mayt ehSPRof Y 8} e%?cgés%% ?0;}%6% g%mgﬁgélsa%gﬁg%gﬁgggggIS%E/]g% E:)gnjsugat o5 Wi th

3. 5- 4y DVicaanll aetd @szepeiat uMEBydd Gatitiddbmsd ymwenecwoiigaiaseet wihth agads of éeent
as unconj ugated mayt ansi noi d. Preparation of. hu 19v1. .0-.3-sul fo-mal -

[ 0263NFHrat NSRS AN ks isadily inpRiePr ntﬁ\ﬂpe\/&f{%e 8%@‘8%?@6‘9 E%ﬁ&%a‘?@ﬁ@gfen%.
The 1 . thiol were m xed together in a solution of DVA

cont a%%%lnjg‘%%mw succi nate buffer, 2nmMv EDTA, pH5.0 to give a nplar

rati o[0a#0IDVA t OF itk eprovitied .aBe kitanebneprisingak COhBérhinding gwewt (v 2efidbR 1t o
10mM_ The m xtu was reacted for..2 hours at - W r L i - the
react B RE b ey dliot S5nt ALK ca cbaevar Caredy CaOR eftr b ARy

li nkeg,nta a%@{ﬁi Badyemedcadaant doen@ el déhicambiaé ohiolétay1. 0 anti body in
phosphate buffer (pH7.5) under final conjugation condi ttj ongwof 4% nL h
ant i bi®d¢1] 90% pRubpéiateatshef thernraeos pisplopy cn by fuytheradefmed By EiaFIHERhe

i ncubation at rpomtenperature. .t =onj ugar-i 1,% hddicd,
chr onGlBG DI A coBes TRy Rk BRpatblipP R AL IAS LI
hu %yén QrsBosutefafd AadthdaVov@snd igibodieabfthe présaniodiscldzutd. et wilbhe apprreny to
9. 55nM Phosphat e, 139. 6mM NaCl, pH6.5. The nunber of DW Ieculbes Iitﬁlégd
per aﬁh@ﬁ%d@ﬁew dedre hag 8128 et i srigN BTN (9 AR ABUEF O F8P (P8 Prac

extingctio effici I tansinoid (Wddi son, WC, et

al . J Wgo%hd%ﬁ?élhg?ﬂgggg‘%ié% O?L%éo%‘)a %?ﬁt ﬁ?’ﬁglogg‘?'cent age of total free

mayt ansi noi d speci es was determ ned as descri bed above. Conjugates with
3.5-4 DMA nol ecul es per huMOV19vl1. 0 anti body were obtained with <1% present
as unconj ugat ed mayt ansi noid. Preparation of huMOvi9vl. 0- SMCC- DML [ 0264] The
NHS- sul f o- SMCC | i nker and DML were di s7slol ved separately in DVA. The |inker
and DML thiol were m xed together in a 'solution of DVA containing 40% 200nV
succi nate buffer, 2mM EDTA, pH5.0 to give a nolar ratio of DML to |inker of
1.2:1 and a final concentration of DML equal to 3.75mM The m xture was

T Y e . o, NN N o, o - . o



WD 2011/ 106528PCT/ US2011/ 026079 7.5/ 12% DVA pH7.5 (v/v). After 2 hour

i ncubation at 20C, the conjugation m xture was purified by chromatography
on SEPHADE® 20251065281 | | brated in PBS pH7.5. The huMOV19vPCOASMICOMD7MvAS t hen
di al yzed into a buffer containing 250 mM d ycine, 10 nM Hi sti di ne pH5. 5.
The nunber of DML nol ecul es |inked per antibody nol ecul e was det erm ned

using the previously reported exti nNpp fficients for anti body and
mayt ansi noid (Wddi son, WC, et aI??Q%gg %ﬁgﬁ] 49: 4392- 4408 (2006)). The

percentage of total free maytansinoid species was determ ned as descri bed
above[02@phj ugat Bsiswintderdodt 4habMbe nodaspldse snd emblod B0 vigsanibadhthepde yaraepe

obtained with <2.8% present .as unconj u ed maytansi noid. ..Pre i
huMOVEGS AL e PRESROSR QYEBW“?O%B #H %usl\llﬁé)%%%@gf’ Iﬁsa?éf VA se 1plg}%te glglée?ijg \glgs B

di ssol ‘gggstéq“t%(}ﬂ%kméh’% 18V 1t Qn@ntd BodyinkRSed Mombathedpat: abagplmtiewiof thia
5.7 fol'd nol ar’ excess of NHS. PEG4- mal DML over ni ght at 25C in 50mM KPi, 50mM

NaCl , appiivhteTA, pH 7.5 and 10% DVA by vol une. The reaction m xture was
purified by SEPHADEX &5 col umm equﬁ)& int?ﬂl?tled in PBS pH7.5. The
huMOvV19v1l. 0- PEA- mal - DML was di al yzecf1 i'nto buffer containing 250 n

d ycine, 10 nmM Histidine . 5. .The n es |inked per

ant i body mol ecul e mgjhgﬂ?‘gﬁcﬂggnﬁ%l?%g%?lﬁgelogirlg\%% I ygggdported extinction
coeffjcients for antibody and maytansi noid (W ddi em
26: 23558005 (608) 30T eHr LURY 408 SHTOEal 1] SaonuY ahiefisgitpnd sRRICBRET,
det er mnede g cA8RME e @139 \r8: t_h@l’i%hﬂ@@hﬁ@?]ﬂ@ 11D NR):54 YlarlodMIA AR 2Efoe shepervy
huMOv19v1. O anti body were obtai ne

with <1.1% present as unconj.u teg
mayt actsim@IRQ IBX¥@E3Y @ tBenaedeg-entiningd 3ndofynBissizebay é%ueaﬁam&#im%glalo QLY
[ 0266] Bi ndi.ng affi.nities of ti- ' { 8BS i Al
e AL P Enet gt haf bt et P AL B e g by R b P
assayge By HehOMCIV ORRibIY regflRis elspeemss thg IBKAVBankhps] wiksenfithe pbhGédewi t h
varyi ng concentrations of anti FOLRL anti bodi es or their conjugates and
proceslsaidas descri bed above for flow cytometry analysis. Data anal ysis was
performed using Cell Quest Pro (BD Biosciences, San Diego, US) and for each
sanpl e the nean fluorescence intensity for FL1 (MFl) was exported and
pl otted agai nst the anti body concenExamplod in a senm-log plot. A
dose-response curve was generated by non-1linear regression and the val ue
for the appar emunesidatibhot muride spaoclabilentibahet Mav 19 ¥ andfFRIhel t est - sanpl es
for the binding to SKOV3 cells was cal cul ated using G aphPad Prism v4
( G apf2ad] sof t wane M&ary bhtgey €A) hamdniped Selitveidgi narfevgerkercsur faties nesheds s
denonstrate that conjugation to ?i i her

2011/ ROSBRSPCREUEEYLROEPEH7Y. P t?fféu@%ﬂg‘%%rg\é&f%?% Firtsrd e @

Eg;ngﬁie&?ﬂﬁ&’a & hiep e @S opid)%o9loogi(i ). obrithe BaLI Beg @vdne agbessibililbioR9) .
each variable region framework residue was calculated using closely related solved antibody
structures from the PDB database, and positions with greater than a 30% average accessibility were
marked as surface residues (Pedersen J.T. et. Al, J. Mol. Biol. 1994; 235: 959-973). The human
surface replacement sequence was selected by aligning the surface positions of murine antibody
sequences with the corresponding positions of the human antibody germline sequences in the Kabat
database (Johnson, G. and Wu, T. T. (2001) Nucleic Acids Research, 29: 205-206). The most
homologous human light chain variable region surface (clone DPK19, IMGT locus IGKV2D-
30%01 for Mov19 and IMGT locus IGKV1/OR2-0%01 for FR1-21) and the most homologous
human heavy chain variable region surface (clone 8M27, IMGT locus IGHV1-69*08 for Mov19
and IMGT locus IGHV5-51%02 for FR1-21) was selected to replace the murine Mov19 framework

surface positions, leaving the 6 CDRs (Table 1) unaltered. The murine and human Mov19 and

FR1-21 surface positions and residues are given in Figures 1A-D.
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In vitro cytotoxicity assays [0267] The ability of exenplary nmuFR1-9,
muFR1- 13, nmuFR1-22, nmuFR1l-23, huFR1-23, nuFR1l-21, and huFR1-21 conj ugates
t o i nhi biwoceil1ogi26wt h was nmeasured using in vitro cytotrariusza/oa®3ays by

the net hod described in Kovtun YV et al.

(Cancer Res 66: 3214-3221 (
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MUFR-1-9, muFR-1-13, nmuFR-1-22, muFR-1-23, and huFR-1-21 were tested using
an established xenograft nodel of KB cells inplanted subcutaneous into SCI D
m ce. M cwowerielosadom zed by body wei ght into treatnmentcgrusaqs/oadd t r eat ed
once on day 3 post cell inoculation with 10 ng/ kg of one of the conjugates
| i sted above or with PBS only. HuMov19- PEAMal - DMA was shown above to be

simlar to.PEGAMal - DMA. cony f ER- 0 o TUERS ks iaiAe reoi
T G5 EEGNLL R, SR GPRER g Bl TR o R AR i
HUMo Vel g PR MeduPMaangi T RAIV2410 RIEGANR2 Divé givemen Sigyné 2i cant |y nore

potent in vivo than any of the other conjugates, .resulting,in,a_nor )
pr ono3deld decr B daiighlereagiah *&We%g?ruhﬂg%rﬁ?eéiu%%ﬁg %{‘ﬁldg?té))% he %Oo *ency

was al so d i PR o FiWeguehtys @0 dlaghal Bereadicliomker
pl ayed’ gnl%gﬁ&ié’“ﬁ%?ﬂ%ﬁ EY%@?%@%?%% 13) .gy(v\o 2011/ 1056528I%CT/,U%§§11/ 026079

Exanpdeydié dites v ¥eilabtidadyy of-frameiwiBOIRIcsnecfive SPDRNDMIUEBIS UGAIes thpin
xenograft nodels [0270] Antj-FE huMov19-.sul f 0-.-SPDB- j t

t est edaPFAIAR SEPTEVHRPT BIISE ou&%ﬁ&%%‘i%ﬁ% % 18%99}% 8t 3:68%@82%%? §I|{Yé%%% 1,
and %i%ﬂ- sit@ 6P AREAS penoar ght résu MRS | SROWEIN AOLRD d@ginessilonigheviels

conparable to patient tunmors when neasured using a calibrated
i Munehiesteokived sath (HeHSTCST a MHEC et Nps- FFE0) A2 fpd el A-10774 and the

ffin-enmbedd ti . M i bl i ft
P o S HRB P BAPETS CAGU TRl et S TN A T3 S OURE S spECC TsOUENKEnoar &
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FOLR1 expression |eyels. conparabl 0 _patien I Le18 Effect of
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was linked to DML or DW via the disul fide- containing cleavable |inkers
SPP, SPDB, or sulfo-SPDB, or via the non-cleavable |inker SMCC. The in

vitro cytotoxic activities of theseEg@ﬂﬂ,wgat es on KB, GROV-1 and JEG 3
cell lines was exam ned. FACS anal ysis indicated that the KB (cervical)

cells had > 2,000,000 anti bedyohbinghtngtisbdyesppstioael | . The 1 GROV-1
(ovarian) cells had 260,000 anti body binding sites per cell, and the JEG 3

(chorypraf ci NOMhe Gkl ichad 1004 antida dnkhidivige siahg@sniheirodelel in Thier

resul the invitro cytotoxicity are summarized in Table 2 belg ) The
cl eavalfiegere GTHKIQAR B clli sphay sdndrad kaldiuyn phasahae praseduire (BDIRipsa§cpe &-alPhos

?mﬁ%ﬂ%ﬂ%‘t ipqggégtgc;%%tﬁ C%V%@%lgﬁ%fgg %n?%usé?l?éri%? %%%F%Js BEK 93T cells using a
modified PEI procedure [Durocher Y, Perret S, Kamen A High-level and high-throughput
recombinant protein production by transient transfection of suspension-growing human 293-
EBNA1 cells. Nucleic Acids Res. 2002 Jan 15;30(2):E9] in spinner flasks. The PEI transient
transfections were performed as previously described (Durocher, Y. et al., Nucleic Acids Res.
30(2):E9 (2002)), except the HEK-293T cells were grown in Freestyle 293 (Invitrogen) and the
culture volume was left undiluted after the addition of the PEI-DNA complexes. Both the adherent
and suspension transient transfections were incubated for a week and then the cleared supernatant

was purified by a Protein A column followed by a CM column ion exchange chromatography as

74



| G50, nM (n=3), Ab-based SPP-DML SPDB- DM4 Sul f o- SPDM DVA SMCC-DML KB 0. 1
0.1 0.1 0.1 WO 2011/106528PCT/ US2011/ 026079 Igrov 1
WO 2011/106528 PCT/US2011/026079

described below. As shown in Figure 3, expression of huMov19 was at least 10-fold higher than

expression of chimeric Mov19 in transfected cells.

Example 4
Antibody Purification

[0248] Antibodies were purified from cleared cell culture supernatants using standard
methods, such as, for example Protein A or G chromatography (HiTrap Protein A or G HP, 1 mL,
Amersham Biosciences). Briefly, supernatant was prepared for chromatography by the addition of
1/10 volume of 1 M Tris/HCI buffer, pH 8.0. The pH-adjusted supernatant was filtered through a
0.22 um filter membrane and loaded onto column equilibrated with binding buffer (PBS, pH 7.3).
The column was washed with binding buffer until a stable baseline was obtained with no
absorbance at 280 nm. Antibody was eluted with 0.1 M acetic acid buffer containing 0.15 M NaCl,
pH 2.8, using a flow rate of 0.5 mL/min. Fractions of approximately 0.25 mL were collected and
neutralized by the addition of 1/10 volume of 1M Tris/HCI, pH 8.0. The peak fraction(s) was
dialyzed overnight twice against 1x PBS and sterilized by filtering through a 0.2 pm filter
membrane. Purified antibody was quantified by absorbance at Azgo.

[0249] Protein A purified fractions were further purified using ion exchange
chromatography (IEX) with carboxymethyl (CM) chromatography. Briefly, samples from protein A
purification were buffer exchanged into the start buffer (10 mM potassium phosphate, 10 mM
sodium chloride, pH 7.5) and filtered through 0.22 um filer. The prepared sample was then loaded
onto a CM fast flow resin (GE lifesciences) that was equilibrated with the start buffer at a flow rate
of 120 cm/hr. Column size was chosen to have sufficient capacity to bind all the antibody in the
sample. The column was then washed with binding buffer until a stable baseline was obtained with
no absorbance at 280 nm. Antibody was eluted by initiating a gradient from 10 mM to 500 mM
sodium chloride in 20 column volume (CV). Fractions with the UV reading above 50 mAu of the
major peak were collected. The purity (the percentage of monomer and soluble high molecular
weight aggregates) was assessed with size exclusion chromatography (SEC) on a TSK gel
G3000SWXL, 7.8 x 300 mm with a SWXL guard column, 6.0 x 40 mm (Tosoh Bioscience,
Montgomeryville, PA) using an Agilent HPLC 1100 system (Agilent, Santa Clara, CA ). Fractions
with desired purity (>95%) were pooled, buffer exchanged to PBS (pH 7.4) using TFF system, and
sterilized by filtering through a 0.2 pum filter membrane. Purified antibody was further tested for its
purity by SEC and the IgG concentration was determined by absorbance measurement at 280 nm

using an extinction coefficient of 1.47. Dilution was made if necessary. Alternatively, ceramic
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phosphate over 20 CV.
Example 5
Development of murine anti-FOLR1 antibodies
[0250] There were two different immunization/screening series. First series has led to

generation of FR1-21 clone, second series has resulted in generation of FR1-48, FR1-49, FR1-57
and FR1-65 clones. In the first series mice were subcutaneously immunized with approximately
5x10° FOLR 1-expressing KB cells (American Tissue Culture Collection, ATCC CCL-17). In the
second series 300-19 cells expressing human FOLR1 on their surface were used to immunize mice.
To make these cells, the human FOLR1 amino acid sequence was obtained from the NCBI website
(accession NP_057937), then it was codon optimized and synthesized by Blue Heron
biotechnologies, flanked by EcoRI and Xbal restriction sites to facilitate cloning into the pSRa
mammalian expression vector. 300-19 cells, a pre-B cell line derived from a Balb/c mouse (Reth et
al., Nature, 317:353-355 (1985)), were transfected with the pSRa-FoIR1 expression plasmid to
stably express high levels of human FOLR1 on the cell surface. Standard immunization protocols
known to those of skill, for example, such as those used at InmunoGen, Inc were applied for both
series. Immunized mice were boosted with antigen three days before being sacrificed for
hybridoma generation. Spleens from mice was collected according to standard animal protocols,
such as, for example grinding tissue between two sterile, frosted microscopic slides to obtain a
single cell suspension in RPMI-1640 medium. The spleen cells were centrifuged, pelleted, washed,
and fused with a murine myeloma, such as, for example P3X63Ag8.653 cells (Kearney et al., J.
Immunol., 123:1548-1550 (1979)) using polyethylene glycol-1500 (Roche 783 641). The fused
cells were resuspended in RPMI-1640 selection medium containing hypoxanthine-aminopterin-
thymidine (HAT) (Sigma H-0262) and selected for growth in 96-well flat-bottomed culture plates
(Corning-Costar 3596, 0.2 ml of cell suspension per well) at 37°C with 5% CO,. After 5 days of
incubation, 0.1 ml of culture supernatant were removed from each well and replaced with 0.1 ml of
RPMI-1640 medium containing hypoxanthine-thymidine (HT) supplement (Sigma H-0137).

Incubation at 37°C with 5% CO, was continued until hydridoma clones were ready for antibody
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Tunmor over control (Y()) Partial Response Conpl ete Response Response
SPP-DML 54 0/6 0/6 Inactive SPDB-DV4 9 6/6
WO 2011/106528 PCT/US2011/026079

screening. Other techniques of immunization and hybridoma production can also be used, including
those described in Langone et al. (Eds., “Immunochemical Techniques, Part [7, Methods in
Enzymology, Academic Press, volume 121, Florida) and Harlow et al. (“Antibodies: A Laboratory

Manual”; Cold Spring Harbor Laboratory Press, New York (1988)).
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SMCC | i nker and DML and the effects on KB cells, and in vivo using the
above-descri bed xenograft nodels were anal yzed as descri bed above. Wil e
each of twe antiobkedi es showed sim |l ar efficacy in the KBCczalskommoo®@r9 t he
huFR1- 48, huFR1-49, huFR1-57, and huFR1l-65 i mmunocoj ugates showed vari abl e,
but significant, in vivo efficacy at a 200 1,ig/kg dose in a xenograft

nodel system (Table 4 and Fi gure 195Xamip02011/ 106528PCT/ US2011/ 026079
Table 4: In vitro and in vivo efficacy of huFRL anti body SMCC-DML conj ugate
Clone # Apparent affinity (Myridemapscesspeepm selesiidity on KB in vitro (nM

huAb-sncc-DML activity in vivo huFR1-48 0.13 0.05
[0251] FOLR1-300-19 cells transfected with human FOLR1 and KB cells were used in the

first and second series of screenings correspondently. Culture supernatants from the hybridoma
were screened by flow cytometry for secretion of mouse monoclonal antibodies that bind to FOLRI1
positive cells, such as FOLR1-expressing 300-19 cells or KB cells, but not to the FOLRI1 negative
cells, such as non-transfected 300-19 cells. 0.1 ml of hybridoma supernatants was incubated for 3 h
with either FOLR1- positive cells or the non-transfected 300-19 cells (1 x10° cells per sample) in
0.1 ml FACS buffer (RPMI-1640 medium supplemented with 2% normal goat serum). Then, the
cells were centrifuged, pelleted, washed, and incubated for 1 hour with 0.1 ml of PE-conjugated
goat anti mouse IgG-antibody (such as obtainable from, for example Jackson Laboratory, 6 pg/mL
in FACS buffer). The cells were centrifuged, pelleted again, washed with FACS buffer and
resuspended in 0.2 ml of PBS containing 1% formaldehyde. Cell-associated fluorescence was
measured using a FACSCalibur flow cytometer with the HT'S multiwell sampler or a FACS array
flow cytometer and analyzed using CellQuest Pro (all from BD Biosciences, San Diego, US).
Positive hybridoma clones were subcloned by limiting dilution. One subclone from each
hybridoma, which showed the same reactivity against FOLRI as the parental cells by flow
cytometry, was chosen for subsequent analysis. Stable subclones were cultured and the isotype of
cach secreted anti-FOLR1 antibody was identified using commercial isotyping reagents (Roche
1493027). Murine antibodies were protein A purified from cleared hybridoma media as described

above. These antibodies were designated FR-1 antibodies.

Example 7
Murine monoclonal antibody purification

[0252] Antibodies were purified from hybridoma subclone supernatants using standard
methods, such as, for example Protein A or G chromatography (HiTrap Protein A or G HP, 1 mL,
Amersham Biosciences). Briefly, supernatant was prepared for chromatography by the addition of
1/10 volume of 1 M Tris/HCI buffer, pH 8.0. The pH-adjusted supernatant was filtered through a
0.22 um filter membrane and loaded onto column equilibrated with binding buffer (PBS, pH 7.3).
The column was washed with binding buffer until a stable baseline was obtained with no
absorbance at 280 nm. Antibody was eluted with 0.1 M acetic acid buffer containing 0.15 M NaCl,

pH 2.8, using a flow rate of 0.5 mL/min. Fractions of approximately 0.25 mL were collected and
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huFR1-49 0.08 0.10 huFR1-57 0.14 0.10 huFR1-65 0.15 0.10 huMv19 0. 06

WO 2011/106528 PCT/US2011/026079

neutralized by the addition of 1/10 volume of 1M Tris/HCI, pH 8.0. The peak fraction(s) was
dialyzed overnight twice against 1x PBS and sterilized by filtering through a 0.2 pm filter

membrane. Purified antibody was quantified by absorbance at Azso.

Example &
Binding characterization by flow cytometry

[0253] Binding specificity was tested by flow cytometry using purified antibodies. FACS
histograms demonstrating the binding of anti-FOLR1 to FOLR1-expressing 300-19 cells and the
absence of binding to the parental 300-19 cells are shown in Figure 4. Each antibody was incubated
for 3 hours with either FOLR 1-expressing 300-19 cells or the non-transfected 300-19 cells (1 x10°
cells per sample) in 0.1 ml FACS buffer (RPMI-1640 medium supplemented with 2% normal goat
serum). Then, the cells were pelleted, washed, and incubated for 1 hour with 0.1 ml of FITC-
conjugated goat anti-mouse IgG-antibody (such as is obtainable from, for example Jackson
Laboratory, 6 pg/mL in FACS buffer). The cells were pelleted again, washed with FACS buffer
and resuspended in 200 uL of PBS containing 1% formaldehyde. Samples were acquired using a
FACSCalibur flow cytometer with the HTS multiwell sampler or a FACS array flow cytometer and
analyzed using CellQuest Pro (all from BD Biosciences, San Diego, US). The FACS histograms of
anti-FOLR1 antibodies showed a fluorescence shift, while parental 300-19 cells did not. Also, no
significant fluorescence shift was detected when either of the cell lines was incubated only with

FITC conjugated goat anti-human IgG-antibody alone.

Example 9
Cloning and sequencing of the VL and VH Regions of muFR1-21

[0254] Total cellular RNA was prepared from 5 x 10° hybridoma cells using an RNeasy kit
(QIAgen) according to the manufacturer’s protocol. ¢cDNA was subsequently synthesized from total
RNA using the SuperScript II cDNA synthesis kit (Invitrogen). The procedure for the first round
degenerate PCR reaction on the cDNA derived from hybridoma cells was based on methods
described in Wang et al. ((2000) J Immunol Methods. Jan 13; 233(1-2):167-77) and Co et al.
((1992) T Immunol. Feb 15;148(4):1149-54). VH sequences were amplified by PCR using the
following degenerate primers: EcoMHI CTTCCGGAATTCSARGTNMAGCTGSAGSAGTC
(SEQ ID NO:50) EcoMH2 CTTCCGGAATTCSARGTNMAGCTGSAGSAGTCWGG (SEQ ID
NO:51) and BamlIgGl GGAGGATCCATAGACAGATGGGGGTGTCGTTTTGGC (SEQ ID
NO:52). VL sequences were amplified by PCR using the following degenerate primers: SacIMK
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VL regions were obtained by translating the DNA sequencing results with VectorNTI software.
[0256] To identify 5’end primer sequencing artifacts in the preliminary variable region
cDNA sequences, the NCBI IgBlast site (www.ncbi.nlm.nih.gov/igblast/) was utilized to search for
the murine germline sequences from which the antibody sequences were derived. The cleaned up
variable region sequences were then combined with the NCBI reference sequences for the specific
antibody constant regions to assemble expected full length muring antibody sequences. The
molecular weight of the expected murine Fr1-21 light and heavy chains were then calculated and
compared with the mass measured by liquid chromatograpy/mass spectrophotometric analysis
(LC/MS). The murine FR1-21 heavy chain matched the measured mass, but the light chain required
a follow up sequencing effort to determine the 5° end sequence. The CD37-1LClead]l PCR primer
(ttttgaattcgecaccatgaagtttecttctcaacttet) was designed to anneal to the germline linked leader
sequence of the murine antibody so that this new PCR reaction would yield a complete variable
region cDNA sequence, unaltered by the primers. The PCR reactions, band purifications, and
sequencing were performed as described above and the new complete sequence encoded a light

chain that matched the Fr1-21 light chain mass measured by LC/MS.

Example 10
Expression of reference antibodies

[0257] The Morphotech anti-FOLR1 antibody, MorAb-003 (Farletuzumab), amino acid
sequence was obtained from the World Health Organization (WHO) International Nonproprietary
Names for Pharmaceutical Substances (INN) list and was codon-optimized and synthesized by Blue
Heron Biotechnology. The light chain variable region sequence is flanked by EcoRI and BsiWI
restriction enzyme sites and the heavy chain variable region sequence flanked by HindIII and Apal

restriction enzyme sites for cloning in-frame with the respective constant sequences in single chain
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1, 2, 3, or 4 amino conservative acid substitutions; and a heavy chain CDR3
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CO”S%%atizzeB?deWasa&ﬂhﬁeé ¥bSid tuhi QNBBS. 25 mL of dilftel WG #ed cabhullyagyered

anti gen ding fragment thereof that specifically binds the human fol ate
r eceptvar 21 ndonf)Fncs]l Pgquchie sheamy. cohmiahtubé aBEG@NUDUNGE @ 400 g for 45 min At Rinhhe zed

S0t o0y B SSD,RRTnE PBREET LIRS, Bt g R P
PTA- 1Q:4/ €oniéZ T%O%QE zﬁae, hd $@dhed-once with 1x PBS. The PBMC were resuspended in 2 mL of
NK-isolation buffer (I x PBS, 0.5% BSA, 2mM EDTA), and then 500 pL of Biotin-Antibody
Cocktail were added to the cell suspension. The Biotin-Antibody Cocktail contains biotinylated
antibodies that bind to the lymphocytes, except for NK cells, resulting in a negative selection of NK
cells. The mixture was incubated at 4°C for 10 minutes, and then 1.5 mL of NK-isolation buffer
and 1 mL of Anti-Biotin Micro Beads were added. The cell antibody mixture was incubated for
another 15 minutes at 4°C. Next, cells were washed once with 50 mL of NK-isolation buffer and
resuspended in 3 mL of NK-isolation buffer. Then, a MACS LS column was mounted on the
autoMACS separator (Miltenyi Biotech) and pre-washed with 3 mL of NK-isolation Buffer. The
cell suspension was automatically applied onto the column, washed and the effluent fraction with
unlabeled NK cells was collected into a new 50 mL conical tube. The resulting NK cells were
plated into 30 mL of complete RPMI media (RPMI-1640 supplemented with 5% fetal bovine
serum, 1% penicillin-streptomycin, 1 mM HEPES, 1 mM Sodium Pyruvate, 1% 100X MEM non-
essential Amino Acid Solution) overnight. The subsequent assay and all dilutions were carried out
in RHBP medium (RPMI 1640 medium supplemented with 20 mM HEPES, pH 7.4, 0.1% BSA and
1% penicillin streptomycin). Various concentrations of antibodies in RHBP medium were aliquoted
in duplicate at 50 puL/well into a round bottom 96-well plate. The target cells were resuspended at
10° cells/mL in RHBP medium and added at 100 pL/well to each well containing antibody
dilutions. The plate containing target cells and antibody dilutions was incubated for 30 minutes at

37°C. NK cells were then added to the wells containing the target cells at 50 uL/well. The typical
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fol at e r ewepbriods2s 9. A hunani zed anti body or antCgars2diiieiony
fragment thereof conprising a heavy chain variable domain at |east about

90% i dentical to SEQ I d
oD B b2 SOl 1 a6 e B SS90, g, o
human; %QH%HL ROl t 'teﬁ!%é”i Rindigng (E}IB&MH%BES L1 eQbasef, &lgad é@l@,wmh@n@l n

sai d avy chain vari a main is at |east about 95%|dent| cal to SE
NG 4, cAindas@balyl ingbpendbidi hDHarelabé)e tajgm¢6rhlsnsltlat10%e§§toné%b‘@ﬁ (1989 ivge MO aI
to SEQID NO%O ar

ant i g@#‘?aﬁ?)nd? %m%%%wre lﬂgtlb@iefd s 375 o, ﬁag@r\?\ﬁgrel 2' §O§|C§ﬁq 4 Olglyiﬁg were

var i aQl,e- Qe 1'O-°mﬁ&‘i1tejs @8$20RRAUEand 990 iudesttth€ abpet sl Q ak Laf¥@i1Hy, trﬁl@ﬁrﬁ:ami
i ght chain variable domain is at |east about 99%|dent| cal to Q1D NG

10 ora SE® fBt N@torml% well plate1 3 DI Headtigremixsiad @AY ledr! brr%tth@&iftcﬁf)ﬁﬁi%g
T rag gttgftt%eg eto(% glﬁgﬁg%‘ was a(fc{eﬁlt{n] egﬂ’{ Qelﬁlgﬁw }'nc%PﬁE@ at/ Poromhﬁ %‘r@'f@r 3|

|den aid aln variable domain is’identical to

SEQ {3 MOnl® Te 0?51@&1' R disamples was hBasuftibathiftamh 20D.ant Tbodyrcent saatifigen
bi ndi ng fragnent thereof of any one of clai 1- 12, wherei. al d zntl ody
c

is exb’ﬁlésé@m}a@am}éaé‘tastdéﬁfmmeé usingHBs fallesnng Y PRT; R PSF! 8t Y¥s céfype
2011/ 1 %Pgr ny&%%ﬂe/a%ﬁﬁ%%ﬁﬁ%g%aQU’Eg@ﬁtéﬁ%u@?élééggpyl()@f claim 13, wher e| n

sai d eu cells T cell 15. A pol ypepti de that
speci [0259] l'y bi hdsbaichuninhdldbat ®lene cegiar ADCCuver sy nggaitdGBOIY peptls tehe

dent PEFTES ey RO 4T . AbcC Sy S, (RSh T I LSRR B

about, A0% L QUPRCE2 | A@BEI0BY adPcaEQ {150t dhtdly (I8ERe!A). N@dldhent with 0.9 ng/ml
huMov19 resulted in approximately 30% IGROV-1 cell lysis, similar to activity that was observed
with the other anti-FOLR1 antibodies. ADCC activity by huMov19 had an ECsy of 0.20 ng/mL,
huFr-1-21 had an ECsp of 0.11 ng/mL, Mor003 of 0.16 ng/mL and chTK1 did not show any activity
against IGROV-1 cells.

Example 12
Preparation of anti-FOLR1 immunoconjugates

Preparation of huMOV19v1.6-sulfo-SPDB-DM4

[0260] The exemplary 2-sulfo-SPDB linker was dissolved in DMA. The huMOV19v1.6
antibody was incubated at 8 mg/mL with a 12 fold molar excess of 2-sulfo-SPDB linker for
approximately 2 hours at 25°C at pH 7.5. The reaction mixture was purified using a SEPHADEX™
G25F column equilibrated with 50 mM potassium phosphate buffer containing 50 mM NaCl, 2 mM
EDTA, pH 6.5. The maytansinoid DM4 was dissolved in dimethylacetamide (DMA, final
concentration is 5%) and a 1.7 fold molar excess compared to the linker was added drop wise to the
sulfo-SPDB modified antibody. The reaction mixture was adjusted to pH 7.5 with 1 m HEPES
buffer. After overnight incubation at room temperature, the conjugated antibody was purified by
chromatography on SEPHADEX™ G25F equilibrated with 10 mM histidine, 250 mM glycine, 1%
sucrose, pH 5.5 The number of DM4 molecules linked per antibody molecule was determined
using the previously reported extinction coefficients for antibody and maytansinoid (Widdison,

WC, et al.J Med Chem, 49:4392-4408 (2006)). The percentage of total free maytansinoid species
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16. The pol ypeptide of claim 15, wherein said polypeptide conprises:

(a) a polypeptide having at | east about 95% sequence identity to SEQ ID
NO 4; andwor011/106528 (b) a pol ypeptide having at |east alboutusd@¥s@quence
identity to SEQ 1D NO 10 or SEQ ID NG 11. 17.The pol ypeptide of claim 16,

wherein said pol ypeptlde conpri ses: a_pol tjde havj t

I efistW@E(ﬁﬁer@g%ds@q apled davei t GoriBeaEvith W@@néﬁ@gules per ﬁ‘\ﬁ%@%&l 6
pol ypepst i de havi b, y to SEQ I D NG 10 or
SEQ |'BY h@ﬂ 1Y (g)@%%e PO 3%|§)e/p§pg§ée‘llrt o?l%lcél)oa %%g%\%%r‘g@h? sai d pol ypepti de
conpri ses: (a) t he poI ypept [ de of SEQ ID NO 4; and/or (b) the polypeptide

of SEQ ID NO 10 or 11. 19. The pol ypept I de of claim 18, wherein
sai d %@PV@@EX‘PG&%@WPY égspp(laMlt he pol ypeptide of SEQ ID NO 4; and WO

ﬁ%lill[%%ﬁ%m” HR2Q1 140260 79.5( Dinihh8y1P 2l (Y RS Rl RN RIp SERA®S NPFIOlifer SRR | D
dissolved in ethanol. The huMOV19v1.6 antibody was incubated at 8 mg/mL with a 6.5 to 6-fold
molar excess of SPP linker for approximately 2 hours at room temperature in 50 mM potassium
phosphate buffer (pH 6.5) containing 50 mM NaCl, 2 mM EDTA, and 5% ethanol. The SPP
modified antibody was diluted 2-fold in PBS, pH 6.5 and modified with a 1.5 fold molar excess of
the maytansinoid DM1 by the addition of a concentrated solution (15-30 mM) of DMI1 in
dimethylacetamide (DMA). The concentration of DMA was adjusted to 5% and after overnight
incubation at room temperature, the conjugated antibody was purified by chromatography on
SEPHADEX™ G25F equilibrated 10 mM, 250 mM glycine, 1% sucrose pH 5.5. The number of
DM1 molecules linked per antibody molecule was determined using the previously reported
extinction coefficients for antibody and DM1 (Liu et al., Proc. Natl. Acad. Sci. USA, 93, 8618-
8623 (1996)). The percentage of free maytansinoid present after the conjugation reaction was
determined by injecting 20-50 pg conjugate onto a HiSepTM column equilibrated in 25%
acetonitrile in 100 mM ammonium acetate buffer, pH 7.0, and eluting in acetonitrile. The peak
area of total free maytansinoid species (eluted in the gradient and identified by comparison of
elution time with known standards) was measured using an absorbance detector set to a wavelength
of 252 nm and compared with the peak area related to bound maytansinoid (eluted in the conjugate
peak in the column flow-through fractions) to calculate the percentage of total free maytansinoid

species. Conjugates with 3.5-4 DM1 molecules per huMOV19v1.6 were obtained with <1%

present as unconjugated maytansinoid.

Preparation of huMOV19v1.6 SPDB-DM4

[0262] The exemplary N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB) linker was
dissolved in ethanol. The huMOV19v1.6 antibody was incubated at 8 mg/mL with a 5.5-5 fold
molar excess of SPDB linker for approximately 2 hours at room temperature in 50 mM potassium
phosphate buffer (pH 6.5) containing 50 mM NaCl, 2 mM EDTA, and 3% ethanol. The SPDB
modified antibody was diluted 2-fold in PBS, pH 6.5 and modified with a 1.5 fold molar excess of
the maytansinoid DM4 by the addition of a concentrated solution (15-30 mM) of DM4 in

dimethylacetamide (DMA). After overnight incubation at room temperature, the conjugated
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20. An anti body or antigen binding fragnment thereof that specifically binds
a human folate receptor 1, wherein the antibody conprises: (a) a
heavy chavo 2€DRb6x28npri si ng SSYGVS (SEQ | D NO 30); a heaecy/ushailn260DR2
conprising TISSGGSYTY (SEQ ID NO 31); and/or a heavy chain CDR3 conpri sing

DGEGGLYAMDY (SEQ I D NO 32); and/ or b). a light chai

conpr arg;}ih@gé m;&opiumwm(@mnmgmz P SEPH@#X%&}?%F@%}%?;% 1§ ™M
;.- D NO..28): @ i chai I Si QNG

NO: 29 I:Stlé‘f.e’%? O&ﬂ%%%ée’olrﬂg%??ggeé%b Eis'ngi% ﬁgl u¥ rag?rﬁ?@[rlﬁgllreg%? t hat RFIb3ER 1D
zpem frotebleywhd ﬂét&rr?in)hcﬂl m@iri:lgftﬁb atrevinete piported extiharoai eoeteersnforbadipody and

onprises: ~(a) a heavy. chai i.Si SEQ | D ;
o neavys inicCoPad som (s hg! At ST ey A
chain S : I ; | O oni ithb )Ngdnt
chai n_ﬁ%%ga}g%%%;oﬁ iﬁ%@i@%ﬁ@%ﬁﬁ Slaé% dl}%r%?%a?b)%?g.a icfngﬁ at(e:sh;iNiu(r}\l %Dmm
conpr ididrglcAARNL ADMCEQY DodOb68) ; wared ohtaineghtwitthaiIive CDRSER 0 i oAy gated
QHFWASPYT (SEQ I D NO 59). 22. An antibody or antigen binding fragnent
t her eBRYEREPOEpeci fical ly binds a human folate receptor 1, wherein the

anti body conpri ses: (a) a heavy chain CDR1 conprising TNYWW (SE
I D NG 66); a heavy chain CDR2 conprising Al YPGNSDTT (SEQ I D NO 67); agd/ (?r
a heaRyepetation o CDRICAOIHYH i0s3-aig I BMAY (SEQ I D NO 68); and/or (b)

o g LSO TR IR

QHFWERNEE a6 SER1L BhibIGy6R)mix c¥\@ gL InlD&HRABRCTY MS20ddntfR1BQ A% 200mM succinate
buffer, 2mM EDTA, pH5.0 to give a molar ratio of DM4 to linker of 1.6:1 and a final concentration
of DM4 equal to 10mM. The mixture was reacted for 2 hours at 25C. Without purification, the
reaction mixture was added so that an equivalent of 9.6 molar excess of linker to antibody was
added to a solution of huMOV19v1.0 antibody in phosphate buffer (pH7.5) under final conjugation
conditions of 4mg/mL antibody, 90% phosphate buffer/10% DMA pH7.5 (v/v). After an overnight
incubation at room temperature, the conjugation mixture was purified by chromatography on
SEPHADEX G25 equilibrated in PBS pH7.5. The huMOV19v1.0-3-sulfo-mal-DM4 was then
dialyzed into a buffer containing 9.55mM Phosphate, 139.6mM NaCl, pH6.5. The number of DM4
molecules linked per antibody molecule was determined using the previously reported extinction
coefficients for antibody and maytansinoid (Widdison, WC, et al.J Med Chem, 49:4392-4408
(2006)). The percentage of total free maytansinoid species was determined as described above.

Conjugates with 3.5-4 DM4 molecules per huMOV19v1.0 antibody were obtained with <1%

present as unconjugated maytansinoid.

Preparation of huMOV19v1.0-SMCC-DM1

[0264] The NHS-sulfo-SMCC linker and DM1 were dissolved separately in DMA. The
linker and DM1 thiol were mixed together in a solution of DMA containing 40% 200mM succinate
buffer, 2mM EDTA, pH5.0 to give a molar ratio of DM1 to linker of 1.2:1 and a final concentration
of DM1 equal to 3.75mM. The mixture was reacted for 75 minutes at 20°C. Without purification,
the reaction mixture was added so that an equivalent of 6.4 molar excess of linker to antibody was
added to a solution of huMOV19v1.0 antibody in phosphate buffer (pH7.5) under final conjugation
conditions of 4mg/mL antibody, 88% 50mM Potassium Phosphate, 50mM NaCl, 2mM EDTA, pH
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23. An anti body or antigen binding fragnment thereof that specifically binds
a human folate receptor 1, wherein the antibody conprises: (a) a
heavy chawo 2€DRbex28npri si ng SSFGWH (SEQ I D NO 72); a heaecy/ushailn260DR2
(I:EZ\r;pGrSISE/:E?(g(\S(:ESSIGSS-II\-IICJS ()SEQ I D NO 73); and/or a heavy chain CDR3 conprising
D NO 74); and/or . . (b).a light chain CDR1 conpri.si

VSQTARIPERTD Kbyl PO ECURATRAIGSS: CBRPRIER I NOSBRVES PaBHY b

L 70), AR t C m% 6T RERQVIBWOV Y. -An
anti bo%lf/ or ago %pglgno |nd[|q¢?g rggr?re%ﬁ{lﬂlt%t]ég%eof t hat spe((;ificl\glaly biyﬁ%isygé
hﬁmanDMJll ake tetagilyprd ihfo whaffei cortdisingtSOboNy Ghems il§esM Histidine ptE)S.aTheavy
chain CDRLl conprising TSYTWH (SEQ I. ) 78) ;. a _heavy chain conprisin
YI NPl B ¢fse) pralgse )l,ml\@ﬁcﬂ%rgnagﬁggw%ﬁkﬁ Wat%ﬁé“%ﬁ%ﬂs&gn e&&%&"}a&im%y
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(SEQ ; i ght chain CDR2" conprising SASYRYS (SEQ ID NO 76); and a
| i ght 4ZH39N4ABRRO6HPr Tk rEpr@RHNSYHYIPtl SEQ NDYNGSIRgi, spRSica W5l JPemtinek 28 hat

speci fical l i nds human fol a tor. 1,. wherej i I '

compr fseat ed{ é?ovf' poc?%‘é%??sd g“ha%’i% h{] W?I wglepisy it EiBJE}{”/? gé g\ﬂfe)ﬁ c%}%igggé% Sfetr?/ to
SEQ I&tmge@%ithm‘%rﬁro&@ﬂt@uﬂ@élﬁ@%d deythadlg at | east about 90% sequence
identity to SEQ I D NO 96. 26. The pol ypeptide of claim?25, wherein said

pol ypepti de conprises: (a) a polypeptide having at |east about 95% sequence

Ldent Y b Ror 5t NN L o- PS4 Blar-DM1
[0265] The NHS-PEG4-mal-DM1 1 step reagent was dissolved in DMA.  The
huMov19v1.0 antibody was incubated at Smg/mL with a 5.7 fold molar excess of NHS-PEG4-mal-
DM1 overnight at 25°C in S0mM KPi, 50mM NaCl, 2mM EDTA, pH 7.5 and 10% DMA by
volume. The reaction mixture was purified by SEPHADEX G25 column equilibrated in PBS
pH7.5. The huMOV19v1.0-PEG4-mal-DM1 was dialyzed into buffer containing 250 mM Glycine,
10 mM Histidine pH5.5. The number of DM1 molecules linked per antibody molecule was
determined using the previously reported extinction coefficients for antibody and maytansinoid
(Widdison, WC, et alJ Med Chem, 49:4392-4408 (2006)). The percentage of total free
maytansinoid species was determined as described above. Conjugates with 3.5-4 DMI molecules

per huMOV19v1.0 antibody were obtained with <1.1% present as unconjugated maytansinoid.

Example 13
Binding affinity of antibodies and conjugates

[0266] Binding affinities of anti-FOLR1 antibodies and of their SPDB-DM4, PEG4Mal-
DM4, SMCC-DMI1, or anti-FOLRI-sulfo-SPDB-DM4 conjugates were assayed by Flow
Cytometry. FOLR1-expressing SKOV3 cells were incubated with varying concentrations of anti-
FOLRI1 antibodies or their conjugates and processed as described above for flow cytometry
analysis. Data analysis was performed using CellQuest Pro (BD Biosciences, San Diego, US) and
for each sample the mean fluorescence intensity for FL1 (MFI) was exported and plotted against
the antibody concentration in a semi-log plot. A dose-response curve was generated by non-linear
regression and the value for the apparent equilibrium dissociation constant (Kg) of the test-samples
for the binding to SKOV3 cells was calculated using GraphPad Prism v4 (GraphPad software, San

Diego, CA) and presented in Figure 5. The results demonstrate that conjugation to either DMI1 or

86



(b) a polypeptide having at |east about 95% sequence identity to SEQID

NO 96. WO 2011/ 106528PCT/ US2011/ 026079 27. The pol ypeptide of claim 26,
wher ei n swopadopoioyszept i de conprises: (a) a pol ypeptide hacirnusat/ob@ast about
99% sequence identity to SEQ ID NO 97; and/ or (b) a poI ypept i de having at

| east about 99% sequence identity to SEQ he pol ypepti de of

cl ai NP twwwgmealtﬁers@ﬁ e pokgpeprd did @W@Fabbeglter(ﬂa% aftﬁﬁéwéwlafémf hfeargicodiet) | D
NO. 954 rﬁj Ly 1&5)) the polypeptide of SEQ ID NG 96. 29. The pol ypeptide of

cl ai m°2B; n said polypeptide conprises the polypeptide of SEQ ID

NO 97 and the pol ypeptide of SEQ ID NG 96. 30. A pol ypeptide that
specifically binds a human folate receptor 1, wherein said pol ypeptide

conprises: (a) a polypeptide havi ngxatplerst about 90% sequence identity to
SEQ I D NG 99; and/or

In vitro cytotoxicity assays
[0267] The ability of exemplary muFR1-9, muFR1-13, muFRi-22, muFR1-23, huFR1-23,
muFR1-21, and huFR1-21 conjugates to inhibit cell growth was measured using in vitro
cytotoxicity assays by the method described in Kovtun YV et al. (Cancer Res 66: 3214-3221
(2006)). A PEG4-mal-DM4 conjugate in various concentrations was added to FOLR1-expressing
KB cells in a 96 well plate at 1,000 cells per well in 100 pL in complete RPMI medium (RPMI-
1640, 10% fetal bovine serum, 2 mM glutamine, 1% gentamycin, all reagents from Invitrogen).
Antibodies and conjugates were diluted into complete RPMI medium using 3-fold dilution series
and 100 puL were added per well. The final concentration typically ranged from 3 x 10% M to 4.6 x
102 M. Control wells containing cells and the medium but lacking the conjugates, and wells
containing medium only were included in each assay plate. The plates were incubated from four to
six days at 37°C in a humidified atmosphere containing 5% CO,. WST-8 reagent, 10% v/v
(Dojindo Molecular Technologies, Gaithersburg, MD, US) was then added to the wells and the
plates were incubated at 37°C for 2-6 h. WST-8 is reduced by dehydrogenases in living cells to an
orange (maximum formazan product that is soluble in tissue culture medium. The amount of
formazan produced is directly proportional to the number of living cells. Plates were analyzed by
measuring the absorbance at 450 nm (A4so) and at and 650 nm (Aeso) in a multiwell plate reader.
First, the background of cells’ opalescence (Agso) was subtracted from Agsg. The resulting A*4so
was then used to determine the surviving fraction of cells. Background A*4so absorbance was that
of wells with medium and WST-8 only. The surviving fraction was calculated as follows: Percent
viability = 100 x (A%*uso treated sample — A¥sso background)/ (A*ssp untreated sample — A¥4s0
background). The surviving fraction values were plotted against antibody or conjugate
concentration in a semi-log plot for each treatment. From these data ICso values were then
determined using GraphPad Prism v4 (GraphPad software, San Diego, CA) and presented in Figure
5. The results shown in Figure 5 demonstrate that all conjugates are similarly active in their
cytotoxic potency against FOLR1-expressing KB cells. To further verify the specificity of the anti-
FOLR 1-maytansinoid conjugates towards FOLRI, their activities were evaluated in the presence of

an excess of non-conjugated antibodies against KB cells. Addition of an excess of competing non-
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(b) a polypeptide having at |east about 90% sequence identity to SEQID

NO 98, 31.The polypeptide of claim30, wherein said pol ypeptide conprises:
(a) a polwpeptii@es2Ravi ng at | east about 95% sequence i denTiusgoiio2ED | D

NG 99; and/or (b) a pol ypeptide having at | east about 95% sequence identity

to SEQ I D NO 98. 32. The pol ypeptide of claim 31, wherein said I I d
conprdosiigated antibo oy e eratas SUPRIESSSE thedaafotapsiy: 4 9%“3‘8323}%‘}{ g 2 0 |Tg‘g§%lto‘{alfay et 0

SEQ 1.D, NG 99: d/lor. ~ i:de I NG t t ' e

dont P o B E5Re gt MERHRRR R I8 R GR R o AR Ene

pol ypRpidndeate® ik hee®y 1 9-NEDROMMA1i066RERET /cyS2 @irddt0R 6@ 7AS2/ Maphashén KBl agPept i de
of SEQ I D NGO 99; and/or (b) the polypeptide of SEQ I D NO 98. 34. The

pol ypéptiiagssars- cl ai m 33, wherein said pol ypepti de conprises the pol ypeptide
of SEQ ID NO 99 and the pol ypeptide of SEQ I D NO 98.

Example 15

In vivo efficacy of huMov19-PEG4Mal-DM4 and huMov19-SPDB-DM4 conjugates in comparison
with similar non-targeting conjugates in a KB xenograft model

[0268] FOLR1-targeting cleavable conjugate huMov19-SPDB-DM4 in comparison with
non-targeting huC242-SPDB-DM4, and non-cleavable conjugate huMov19-PEG4-Mal-DM4 in
comparison with non-targeting huC242-PEG4Mal-DM4 were tested using an established xenograft
model of KB cells implanted subcutaneous into SCID mice. Mice were randomized by body weight
into treatment groups and treated either singly (SPDB conjugates) on day 3 post cell inoculation, or
three times weekly on days 3, 10, and 17 post cell inoculation with 5 and 10 mg/kg of a conjugate,
respectively. The median tumor volume of the different treatment groups is plotted in Figure 8.
The treatments with either huMov19-SPDB-DM4, or huMov19-PEG4Mal-DM4 resulted in a
decrease in median tumor volume as compared to the PBS control, while the treatments with either

of the respective non-targeting conjugate did not produce any significant effect.

Example 16
In vivo efficacy of anti-FOLR1-PEG4Mal-DM4 conjugates in a KB xenograft model

[0269] PEG4Mal-DM4 conjugates of the exemplary anti-FOLR1 antibodies huMov19,
muFR-1-9, muFR-1-13, muFR-1-22, muFR-1-23, and huFR-1-21 were tested using an established
xenograft model of KB cells implanted subcutaneous into SCID mice. Mice were randomized by
body weight into treatment groups and treated once on day 3 post cell inoculation with 10 mg/kg of
one of the conjugates listed above or with PBS only. HuMov19-PEG4Mal-DM4 was shown above
to be similar to PEG4Mal-DM4 conjugates of muFR-1-9, muFR-1-13, muFR-1-22, muFR-1-23,
and huFR-1-21 in its cytotoxic potency in vitro. HuMov19-PEG4Mal-DM4 and huFR-1-21-
PEG4Mal-DM4 were significantly more potent in vivo than any of the other conjugates, resulting
in a more pronounced decrease in median tumor volume (Figures 9 and 10). The potency was also
demonstrated to be dose-dependent (Figure 11) and choice of linker played a role as well (Figures

12 and 13).
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35. A pol ypeptide that specifically binds a human folate receptor 1, wherein
sai d pol ypeptide conprises: (a) a polypeptide having at |east about 90%
sequence wdenti/tys280 SEQ | D NO 101; and/or (b) a pol ypeptriuseothaviong at

| east about 90% sequence identity to SEQ ID NO 100. 36.The pol ypeptide of
claim 35, wherein said pol ypeptide_conprises: (a) a pol ypeptide having at

| east about 95% sequence identity £gamplo /D NO 101; and/or (b) a

pol ypeptide having at |east about 95% sequence identity to SEQ ID NO 100.
37. The pol ypeipe psaey olcandir BB 1 -swHerSEIB -BM UCYBNSANSHT R eH AgEs: (a) a
pol ypeptide having at |east about 99% sequence identity to SEQ ID NO 101;
and/ d0270]) a pohypEELiRdehidol Hysufo-SRRBt DXoern ondessweigeifeted iy dber vy 288 SEQ
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sections. Mice bearing established subcutaneous xenograft tumors (approximately 100 mm’) were
treated with a single intravenous injection of huMov19-sulfo-SPDB-DM4 conjugate at 1.2, 2.5, and
5.0 mg/kg (based on antibody concentration; Figures 14-16 show the concentration of the
maytansanoid conjugate in pg/kg). The conjugate was active in all three models evaluated. In
OVCAR-3 xenografts, the minimally efficacious dose (MED) was 1.2 mg/kg (Figure 14). The
higher dose levels were highly active, resulting in complete regressions (CR) in 4/6 and 2/6 mice in
the 2.5 and 5.0 mg/kg treatment groups, respectively. Treatment with the conjugate resulted in
strong anti-tumor activity in both IGROV-1 and OV-90 xenograft models, with a MED of 2.5
mg/kg, single injection (Figures 15 and 16). These data demonstrate the strong anti-tumor activity
of huMov19-sulfo-SPDB-DM4 conjugates against ovarian xenograft tumors with FOLRI
expression levels comparable to patient tumors.

Example 18
Effect of Linkers on Immunoconjugate Efficacy

[0271] The anti-FOLR1 antibody huMov19 was linked to DM1 or DM4 via the disulfide-
containing cleavable linkers SPP, SPDB, or sulfo-SPDB, or via the non-cleavable linker SMCC.
The in vitro cytotoxic activities of these conjugates on KB, IGROV-1 and JEG-3 cell lines was
examined. FACS analysis indicated that the KB (cervical) cells had > 2,000,000 antibody binding
sites per cell. The IGROV-1 (ovarian) cells had 260,000 antibody binding sites per cell, and the
JEG-3 (choriocarcinoma) cells had 40,000 antibody binding sites per cell. The results of the in
vitro cytotoxicity are summarized in Table 2 below. The cleavable conjugates displayed markedly

greater in vitro activities compared with those of the SMCC-conjugate.

Table 2: Effect of immunoconjugate linkers on cytotoxicity in vitro.

ICsg, 1M (n=3), Ab-based

Cells SPP-DM1 SPDB-DM4 Sulfo-SPDM-DM4 SMCC-DM1
KB 0.1 0.1 0.1 0.1
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40. A pol ypeptide that specifically binds a human folate receptor 1, wherein
sai d pol ypeptide conprises: WO 2011/106528PCT/ US2011/026079 (a) a

pol ypept iwe 2naviopgpsat | east about 90% sequence i dentityPCoO/USEQR1ESND 103;
and/or (b) a polypeptide having at |east about 90% sequence identity to SEQ
| D NO_ 102 41_The nnl vnpm‘l e of claim AV1 wherein-sai-d pO! \lngnt de
conpri segmv ((a)| a pol@/éept i dd havi®g at |least abQ)élt 95% <,equenEQ identity to
SEQ H e.%%; andor~(b)—apot ypGBE[I(Je havingap~ T east [about ,§5% Sequence
i dentity“®0 SEHQ I D NOF102. 42. The pol ypepti de o? claim4l, wherein said

pol ypeptide conprises: (a) a pol ypeptlde havi ng at | east about 99% sequence

identity to SEQ ID NO 103; and/or pol ypeptide having at | t
99% sigiizhce | d@m m yzvpoaogmep [sva@e f@mugatss yp B%S@Eldeg]% an@@%@g%

wherei n sai d 0 | 3.
e oo BB IR Bt OTRE LG iR f05ee m%mohg@at@thagg@amlmgg
DM4 and sulfo SPDB-DM4 conjugates are more patent than non-cleavable SMCC-DMI

conjugates in vivo. In addition, among the cleavable conjugates, the SPP-DM1 conjugate was less
active than either the SPDB-DM4 or sulfo-SPDB-DM4 conjugates in both xenograft models
(Figure 18). The two latter conjugates were similarly active against KB tumors, whereas the sulfo-
SPDB-DM4 conjugate was more active against the OVCAR-3 model. The data obtained using the
OVCAR-3 model is summarized in Table 3 below.

Table 3: Effect of immunoconjugate linkers on tumor size in OVCAR-3 xenograft model.

Conjugate Tumor over Partial Response Complete Response
control (%) Response
SPP-DM1 54 0/6 0/6 Inactive
SPDB-DM4 9 6/6 1/6 Highly active
Sulfo-DPDB- 0 6/6 4/6 Highly active
DM4
[0273] These data demonstrate that immunoconjugates containing a cleavable linker show

increased efficacy both in vitro and in vivo, and anti-FOLR1 immunoconjugates containing sulfo-

SPDB are highly active in tumor models.

Example 19

In vitro and In vivo efficacy of huFR1 antibody SMCC-DM1 conjugate

[0274] Anti-FOLR1 huFR1-48, huFR1-49, huFR1-57, and huFR1-65 were conjugated with
SMCC linker and DM1 and the effects on KB cells, and in vivo using the above-described
xenograft models were analyzed as described above. While each of the antibodies showed similar
efficacy in the KB cell model, the huFR1-48, huFR1-49, huFR1-57, and huFR1-65
immunocojugates showed variable, but significant, in vivo efficacy at a 200 pg/kg dose in a

xenograft model system (Table 4 and Figure 19).
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44. The pol ypepti de of claim 43, wherein said polypeptide conprises the

pol ypeptide of SEQ ID NO 103 and the pol ypeptide of SEQ ID NO 102. 45. A

pol ypept iwe 2hiatespeci fi cal Iy binds a human fol ate recepcorusioiimb@rei n said
pol ypepti de conprises: (a) a polypeptide having at |east about 90% sequence
identity to SEQ 1D NO 113; and/or (b) a polypeptide having at |east about
90% sequence | denti ty to SEQ ID NO 112. 46. The pol ypepti de of cl ai m 45,

90 ypept i d
o5% sLilinc FaeRi oy (- BRI MRER A AnaRAYerR %412‘%30 sent fde baving at

| east[ about 95% sequience 1dentity tag s,ﬁgg angme
2011/ 10653§g (T4 US201 Hpeaeut offitityThe |polRaplondes #f ¢ QPﬁPzFG"CCmRMPel n said
pol ydepti de conpri sesnMa) a pol ypept |‘q§oQ@M5 ng at eASHVIHEHY D9 sequence
i dentfi-ty—t-o—SEQ+B-No—113—andf-or—(H)y—apotypeptiderhaving—at—teast] about
99% sequqm1 d@ntl ty to Sk@3l D NO 112. 0.05 +

huFR1-49 0.08 0.10 +

huFR1-57 0.14 0.10 +

huFR1-65 0.15 0.10 +

huMov19 0.06 0.10 ++

[0275] All publications, patents, patent applications, internet sites, and accession

numbers/database sequences (including both polynucleotide and polypeptide sequences) cited
herein are hereby incorporated by reference in their entirety for all purposes to the same extent as if
each individual publication, patent, patent application, internet site, or accession number/database

sequence were specifically and individually indicated to be so incorporated by reference.
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48. The pol ypepti de of claim 47, wherein said polypeptide conprises: (a) the
pol ypeptide of SEQ ID NO 113; and/or (b) the polypeptide of SEQ ID NO 112.
49. The powgpeptiossof clai m 48, wherein said pol ypepti decrarspsiiges7e he

po: ypepz! (cjie 01;] SEQ ID ]IC\IO 113 and the pol ypeptide of SEQ ID NO 112. 50. A

pol ypeptide that specifically binds a human folate receptor 1, wherein said
_pgl yF_ E{fh?és MSEQ ﬁ;ﬁé&%}szl(lg) a g;ﬂ ypepti de having at | east about 90% sequence
identity to i ; and/or (b) a polypeptide having at |east .about
90% sequente i dértimapized agEEydy»INOLiggy bingp @Wtﬂf‘é‘fﬁfﬂ@% Safv‘mé?aé%yntﬂe(gia

5556 Sufuinel P RaRRET] {EaRB R ko) o Ph) & polypept i de having at

Ilea_st g?out 95% sequence identity to SEQID NO 114. 52. The pol ypeptide of

east aboul) GoBESGUETLS TRERDIE) S CROVD WA 1B NERLY B iy ol (TSR 2t

pol y p&piifrier NRVIPY DT D TRESIQ et 229954, SGRENDENQIE | tiyd tohSEQ ¢RINCDRIL 4.
comprising YDGSRAMDY (SEQ ID NO:3); and

(b) a light chain CDR1 comprising KASQSVSFAGTSLMH (SEQ ID NO:7); a light chain
CDR2 comprising RASNLEA (SEQ ID NO:8); and a light chain CDR3 comprising QQSREYPYT
(SEQ ID NO:9);

wherein Xaa, is selected from K, Q, H, and R; Xaa, is selected from Q, H, N, and R; and
Xaas is selected from G, E, T, S, A, and V.

2. The humanized antibody or antigen binding fragment thereof of claim 1 which binds

a human folate receptor 1 with substantially the same affinity as the antibody chimeric Mov19.

3. The humanized antibody or antigen binding fragment thereof of claim 2, wherein the

binding affinity is measured by flow cytometry, Biacore, or radioimmunoassay.

4. The humanized antibody or antigen binding fragment thereof of any of claims 1-3,

wherein the heavy chain CDR2 sequence comprises RIHPYDGDTFYNQKFQG (SEQ ID NO:2)

5. A humanized antibody or antigen binding fragment thereof that specifically binds a

human folate receptor 1, wherein the antibody comprises:

(a) a heavy chain CDR1 comprising GYFMN (SEQ ID NO:1), or a variant thereof
comprising 1, 2, 3, or 4 conservative amino acid substitutions; a heavy chain CDR2 comprising
RIHPYDGDTFYNQKFQG (SEQ ID NO:2), or a variant thereof comprising 1, 2, 3, or 4 amino
conservative acid substitutions; and a heavy chain CDR3 comprising YDGSRAMDY (SEQ ID

NO:3), or a variant thereof comprising 1, 2, 3, or 4 conservative amino acid substitutions; and/or
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53. The pol ypeptide of claim52, wherein said polypeptide conprises: (a) the
pol ypeptide of SEQ ID NGO 115; and/or (b) the polypeptide of SEQ ID NO 114.
WO 2011/ W6388AGIH28S2011/ 026079 54. The pol ypeptide of clpairmus2@,1/ovdees ei n
sai d pol ypeptide conprises the polypeptide of SEQ 1D NO 115 and the

pol ypeptide of SEQ ID NO_ 114. 55. A I ' h ifi '

hurman Fo!aﬂé‘?béég%@ﬁl@PRwﬁémgﬁﬁ”§5K§%§§R§§%%gf%éN@%ﬁ%ﬁfgégkg?é;&hgbggina
pol yp%%éoqecol;'rgy\flsn% qt )l easy, ;@bc%'ﬂger@%%’esgﬂ%nﬁﬁdi deabitiond o §ER LRIN@DARLY;
and/ or (3 a polypeptide’having at |east about 90% sequence identity to SEQ
| D NOporﬂ;ﬂxﬁisT@?.A‘BﬁET)@l@E@pr Nﬁ):&))f ot haruBSheromfecoenmrissed  H 3l ppéponspevative
conpri ses: a .pol ypept.i de _havi.n I t. .ab 9 ' '

SEQ 1 s o1l btk ey B arypaIoR ueo AU A (SR Rue TASEeE Tob Qe ldnce
i dent {1 Yok herERcbRpNiing 1183, 97 4 ThsePRkiy P eRiAAR i Pbuteli@tighH6, wherein said

pol ypepti de conprlges:

6. A humanized antibody or antigen binding fragment thereof that specifically binds

the human folate receptor 1 comprising the heavy chain of SEQ ID NO:6.

7. A humanized antibody or antigen binding fragment thereof encoded by the plasmid
DNA deposited with the ATCC on April 7, 2010 and having ATCC deposit nos. PTA-10772, PTA-
10773, or 10774.

8. A humanized antibody or antigen binding fragment thereof that competes with the

antibody of any of claims 1-7 for specific binding to a human folate receptor 1.

9. A humanized antibody or antigen binding fragment thereof comprising a heavy
chain variable domain at least about 90% identical to SEQ ID NO:4, and a light chain variable
domain at least about 90% identical to SEQ ID NO:10 or SEQ ID NO:11.

10. The humanized antibody or antigen binding fragment thereof of claim 9, wherein
said heavy chain variable domain is at least about 95% identical to SEQ ID NO:4, and said light
chain variable domain is at least about 95% identical to SEQ ID NO:10 or SEQ ID NO:11.

11.  The humanized antibody or antigen binding fragment thereof of claim 10, wherein
said heavy chain variable domain is at least about 99% identical to SEQ ID NO:4, and said light
chain variable domain is at least about 99% identical to SEQ ID NO:10 or SEQ ID NO:11.

12. The humanized antibody or antigen binding fragment thereof of claim 11, wherein
said heavy chain variable domain is identical SEQ ID NO:4, and said light chain variable domain is

identical to SEQ ID NO:10 or SEQ ID NO:11.

13. The humanized antibody or antigen binding fragment thereof of any one of claims 1-

12, wherein said antibody is expressed at least ten-fold higher than chMov19 in eukaryotic cells.
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(a) a polypeptide having at |east about 99% sequence identity to SEQID

NG 117; and/or (b) a polypeptide having at |east about 99% sequence
identity wo28HQo628NO.  116. 58. The pol ypeptide of cl ai mpET/USasranedon sai d
pol ypepti de conprises: (a) the polypeptide of SEQ ID NO 117; and/or (b) the
pol ypeptide of SEQ ID NO 116. 59. The pol ypeptide of claim 58 wherein said
pol ypept i d&4.conphd Besanipel guibpge pf clemnde, QEQCFTDSMGEEWY%MC%@Y%Bﬁ%%%qtfde
of SE% D NG 116. 60. A pol ypeptide that specifically binds a human fol ate
receptOr 1, wherein said pol ypeptide conprises: (a) a pol ypeptide having at
| east about 90% sequence identity to SEQ ID NO 119; and/or (b) a

pol ypepti de. having at |east about.90% sequence | d |t Q i .
VO 2011/ 10@%2_8 ﬁ?ﬁé@@i’%? o'%‘%b?%ecéfi"."‘ﬁﬁeb‘ﬁgﬁ &pg‘brfl%‘hgg%#e }clﬁcgﬁr?mggo,‘l’%ﬁg?e%r}]@
sai d MW@@Q@ telepeeRpri ses: (a) a polypeptide having at |east about 95%
sequence identity to SEQ ID NO 119; and/or

(a) a polypeptide having at least about 90% sequence identity to SEQ ID NO:4; and/or

(b) a polypeptide having at least about 90% sequence identity to SEQ ID NO:10 or SEQ ID
NO:11.

16. The polypeptide of claim 15, wherein said polypeptide comprises:
(a) a polypeptide having at least about 95% sequence identity to SEQ ID NO:4; and/or

(b) a polypeptide having at least about 95% sequence identity to SEQ 1D NO:10 or SEQ ID
NO:11.

17.  The polypeptide of claim 16, wherein said polypeptide comprises:
(a) a polypeptide having at least about 99% sequence identity to SEQ ID NO:4; and/or

(b) a polypeptide having at least about 99% sequence identity to SEQ ID NO:10 or SEQ ID
NO:11.

18. The polypeptide of claim 17, wherein said polypeptide comprises:
(a) the polypeptide of SEQ ID NO:4; and/or

(b) the polypeptide of SEQ ID NO:10 or SEQ ID NO:11.

19. The polypeptide of claim 18, wherein said polypeptide comprises:

(a) the polypeptide of SEQ ID NO:4; and
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(b) a polypeptide having at |east about 95% sequence identity to SEQ I D NO
118. 62. The pol ypeptide of claim 61, wherein said polypeptide conprises:

(a) a polwpeptii@es2Ravi ng at | east about 99% sequence i denTiusgoi®2ED | D
NE7139t an/gE (P% ﬁKPolypeptide havi ng at | east about 99% sequence
identity to 118. 63. The pol tide of claim62, wherein said
polypept|d@ﬂ@@mﬂﬂﬂgﬁ§de9%§EQH@T&8ﬂ9§é5%£hﬁDBK) 5EQ 1D NO 119; and/or (b) the
pol ypeptide of SEQ ID NO 118. 64.The pol ypeptide of claim63, wherein said
pol ypepti de conprises the pol ypeptide of SEQ ID NO 119 and the. pol ypeptide
of SEQ | D MO 118n %%bdthe opehijgaspbindagofiagmespt éhﬁée@ﬁ‘theﬂ shagiicaBy @5“ gﬁm?% an

antib 6. Th anti.b an f clains 1-24 which is a full length
antib§%§e“§ﬁ”ﬂﬁ %ﬁ@?%§@§mbpo ¥Mﬂﬁgﬁ%f clains 1-24 which is an antlgeng

bi ndi ng Lyagnentf 68. The antlbody of claim67, wherein said anti body or
antigen bindin ra rises a ' I
chain Fv o&g VY Fﬁﬁng1FP%%@%SE%Qﬂdngﬁihﬂ%gﬁgﬁﬁﬁ g%maﬁﬁgﬂﬂn%jﬁkyg ©
i Nt r abedrisid) m@c@ﬁyw mspQbady, N@:3f(abin)idr a hedwnahody, @DRBi abogysing

di abody, a single-donmain anti body, DVD-1g, Fcab, mAb2, a (scFv)2, or a

scFv- DEHKB@DTﬁélﬁﬁtﬁﬁ%ﬂyDéﬂDé&l9@@9¥|de of any one of claim 1-68, which
bi nds to a human

(b) a light chain CDR1 comprising KASDHINNWLA (SEQ ID NO:27); a light chain
CDR2 comprising GATSLET (SEQ ID NO:28); and a light chain CDR3 comprising
QQYWSTPFT (SEQ ID NO:29).

21.  An antibody or antigen binding fragment thereof that specifically binds a human

folate receptor 1, wherein the antibody comprises:

(a) a heavy chain CDR1 comprising TNYWMQ (SEQ ID NO:60); a heavy chain CDR2
comprising AIYPGNGDSR (SEQ ID NO:61); and/or a heavy chain CDR3 comprising
RDGNYAAY (SEQ ID NO:62); and/or

(b) a light chain CDR1 comprising RASENTYSNLA (SEQ ID NO:57); a light chain CDR2
comprising AATNLAD (SEQ ID NO:58); and a light chain CDR3 comprising QHFWASPYT
(SEQ ID NO:59).

22. An antibody or antigen binding fragment thereof that specifically binds a human

folate receptor 1, wherein the antibody comprises:

(a) a heavy chain CDR1 comprising TNYWMY (SEQ ID NO:66); a heavy chain CDR2
comprising AIYPGNSDTT (SEQ ID NO:67); and/or a heavy chain CDR3 comprising
RHDYGAMDY (SEQ ID NO:68); and/or

(b) a light chain CDR1 comprising RASENTYTNLA (SEQ ID NO:63); a light chain CDR2
comprising TASNLAD (SEQ ID NO:64); and a light chain CDR3 comprising QHFWVSPYT
(SEQ ID NO:65).
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folate receptor 1 with a Kd of about 1.0 to about 10 nM 70.The antibody or
pol ypepti de of any one of clains 1-69, which binds to a hunan fol ate
recept or wowntimoes2kd of about 1.0 nMor better. WO PCT/US2011/026079

2011/ 106528PCT/ US2011/ 026079 71. The antibody of clainms 69 or 70,
wherein the binding affinity is nmeasured by flow cytonetr Bi acore, or
radl oi nmunassapn antlbody oy antigenneinfivg BFsmeiKkithyyeethibakmeack t?@ily &Pndén‘i/h%én of

n. uIt cell expressing said anti bod and
(b) Fg%%jf%ﬁcﬁ%m?ﬁ ?‘36@%@“ %rl“ P tured cell. 73, The et hod
of claim72, wherein said ceII |s a eukaryotic cell. 74. An
I mrunoconj ugat e havin formula ) e
ant i body o&géhb?ﬁgﬁﬂﬁﬁhgﬁﬁﬁ'f?ﬁ@%%ﬂ%é§FC%&%¢E%%§g%e of néqgﬁéf%?$clalns
1- 711cc(nlry)r1§1 aytsgtmﬂsar(gEQC)m SN®: mot olaKoC agRhly WheiheiCDRAI domprisieg
(L) links (0. . The 1 mmunoconj ugate of claim 74, wherein
said EAhKﬁ%ﬂﬂEYdéEébﬁbHCX?%nmﬁ%@ group consisting of a cleavable linker, a

non-cl eavabl e Iinker, a hydrophilic linker, and a dicarboxylic acid based

| i nker. 76. The i nmunoconj ugat e of cIa|n175 wherein said linker is
sel ected fomligheckpioGPR]1 comprising RASQNINNNLH (SEQ'ID NO:69); a light chain CDR2

comprising YVSQSVS (SEQ ID NO:70); and a light chain CDR3 comprising QQSNSWPHYT
(SEQ ID NO:71).

24. An antibody or antigen binding fragment thereof that specifically binds a human

folate receptor 1, wherein the antibody comprises:

(a) a heavy chain CDR1 comprising TSYTMH (SEQ ID NO:78); a heavy chain CDR2
comprising YINPISGYTN (SEQ ID NO:79); and/or a heavy chain CDR3 comprising
GGAYGRKPMDY (SEQ ID NO:80); and/or

(b) a light chain CDR1 comprising KASQNVGPNVA (SEQ ID NO:75); a light chain
CDR2 comprising SASYRYS (SEQ ID NO:76); and a light chain CDR3 comprising
QQYNSYPYT (SEQ ID NO:77).

25. A polypeptide that specifically binds a human folate receptor I, wherein said

polypeptide comprises:
(a) a polypeptide having at least about 90% sequence identity to SEQ ID NO:97; and/or
(b) a polypeptide having at least about 90% sequence identity to SEQ ID NO:96.
26. The polypeptide of claim 25, wherein said polypeptide comprises:
(a) a polypeptide having at least about 95% sequence identity to SEQ ID NO:97; and/or

(b) a polypeptide having at least about 95% sequence identity to SEQ ID NO:96.
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consi sting: N-succinimdyl 4-(2-pyridyldithio)pentanoate (SPP) or

N-succi ni mdyl 4-(2- pyridyldithio)-2-sul fopentanoate (sul fo-SPP);

N- succi niwoadyi1/wex28- pyri dyl di t hi o) but anoat e (SPDB) or NPsmamszeuioRchyd

4- (2-pyridyldithio)-2-sul fobutanoate (sul fo-SPDB); N-succinimdyl 4-

(mal ei m donet hylﬂ) cycl ohexanecar boxyl ate (SMCC); N-sul fosucci ni m dyl

4- (mal ei mi ddnet A polpentistset airem2obykeici Bid RAUYRPEREeymprises:

N-succi ni m dyl-4- (i odoacetyl)-am nobenzoate (STAB); and

N-succi ni m dyl - [ (N-mal ei m dopr opi onani do) -tetraet hyl enegl ycol | ester

( NHS- PEGA- fralagiotimgelide having at 1gapt abihé 99 YrPaaieeienjdsgatydo ﬁﬁaw 95 angiREr ei n
said linker is N-succinimdyl-RNmalei m dopropi onam do)-tetraethyl enegl ycol |
ester (NHS-PEX4-nal eimde). W 2011/106528PCT/ US2011/ 026079 78. The
i mrunoconj (gatmlgfepttiahminGat lodse plaiun 98%i sgqiignek edentity ISEUEEP MQPely|  4- ( 2-
pyri dyl di t hi o) but anoate (SPDB) or N-succini m dyl

4- (2-pyridyl dithio)-2-sul fobutanoate (sul foSPDB). 79. The

i munoconj dgat e Taé palypeite abfclaph &7nwhddin7djd pdepepiide sanprisdyt ot oxi ¢ agent i s
selected fromthe group consisting of a maytansinoid, maytansinoid anal og,
benzodi azepi ne, taxoid, CC- 1065, CC- 1065 anal og, duocarnycin, duocarmycin
anal og, cald)chepstiedpnide dOBEIBXNG;97dehdlst at i n anal og, auristatin,

tomaymyci n derivative, and | eptonycin derivative or a prodrug of the agent.
80. The i nmmunoconjugate of claim79, wherein said cytotoxic agent is a

mayt ansi noiis.the polypepti@t of THE IDMNOr&conj ugat e of clai m 80, wherein said
cytotoxic agent is N(2')-deacetyl -

N(2')-(3-nercapt o-1- oxopropyl) - mayt ansi neor N( 21) - deacet yl - N2- ( 4- ner capt o- 4-
met hyl - 1- ogopemhy p tRNFichem 28, whereiB&aid Aolypeptideaoonyisgahe polypprtidsiofg:
(A) a hurmani zed anti body conprising the heavy chain variable domain of SEQ
| D NOSER oy O:Ypand the palygept &fﬁﬁQgiDbTﬁ}i9§hai n variabl e domain of SEQ ID
NG 96, 98, 100, or 102; (L) N-succinimdyl 4-(nmaleimdonethyl)

cycl ohexanecar boxyl ate ( SMCC);

, and (O) in sai
(2" ) Gbacaby - R 2oppEsdroehiopa0 e bpirgeyeL ey  AHSS dcPlichelHETEL) SHH nks
(A) t Bol(yggptide comprises:

(a) a polypeptide having at least about 90% sequence identity to SEQ ID NO:99; and/or
(b) a polypeptide having at least about 90% sequence identity to SEQ ID NO:98.

31. The polypeptide of claim 30, wherein said polypeptide comprises:

(a) a polypeptide having at least about 95% sequence identity to SEQ ID NO:99; and/or
(b) a polypeptide having at least about 95% sequence identity to SEQ 1D NO:98.

32.  The polypeptide of claim 31, wherein said polypeptide comprises:

(a) a polypeptide having at least about 99% sequence identity to SEQ ID NO:99; and/or
(b) a polypeptide having at least about 99% sequence identity to SEQ ID NO:98.

33.  The polypeptide of claim 32, wherein said polypeptide comprises:
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83. An i mmunoconj ugate conpri sing: (A) a humani zed anti body
conprising the heavy chain variable domain of SEQ ID NO 4, and the |ight
chain varwebba/weszai n of SEQ ID NGO 10 or SEQ ID NO 11pCT/US2011(024079
N-succi ni m dyl - [ (N-mal ei rri dopr opi onam do) -t et raet hyl enegl ycol ] ester

(NHS- PEG4- nal ei m de); é ﬁ

N( 2) - deacefay thengl PH@?@%%E IR MRPRyanderoxopent y1) - mayt ansi ne; WD

2011/ 106528PCT/ US2011/ 026079 wherein (L) links (A to (C. 84. An

i mmunoconj ugate conprisin (A) a hurmani zed anti body conprising the
heavy chai () erpcayneptidont IﬁQdP NPASI D NO 4, and the light chain variable
domain of SEQ ID NO 10 or SEQ I D NO 11; (L) N- succi ni m dyl

4- (2-pyridyl dithio)butanoate (SPDB); and ;&)

N(21) - deacét.y| - Rz palypentidaof olaitn 8t Wherem pariesptiyle segpesesithrpolipratide AT (L)

i nks ) onpri sing: (A a humani zed
ant i b%}%ié@&ﬁg&lg)ﬁnﬂg%%@m@g@gogﬁg@#ﬁpﬁa le domain of SEQ ID NO 4, and the
| i ght chain variable domain of SEQ ID NO 10 or SEQ I D NO 11,

35. A polypeptide that specifically binds a human folate receptor 1, wherein said

polypeptide comprises:

(a) a polypeptide having at least about 90% sequence identity to SEQ ID NO:101; and/or
(b) a polypeptide having at least about 90% sequence identity to SEQ ID NO:100.

36.  The polypeptide of claim 35, wherein said polypeptide comprises:

(a) a polypeptide having at least about 95% sequence identity to SEQ ID NO:101; and/or
(b) a polypeptide having at least about 95% sequence identity to SEQ ID NO:100.

37. The polypeptide of claim 36, wherein said polypeptide comprises:

(a) a polypeptide having at least about 99% sequence identity to SEQ ID NO:101; and/or
(b) a polypeptide having at least about 99% sequence identity to SEQ ID NO:100.

38. The polypeptide of claim 37, wherein said polypeptide comprises (a) the polypeptide
of SEQ ID NO:101; and/or (b) the polypeptide of SEQ ID NO:100.

39.  The polypeptide of claim 38, wherein said polypeptide comprises the polypeptide of
SEQ ID NO:101 and the polypeptide of SEQ ID NO:100.

40. A polypeptide that specifically binds a human folate receptor 1, wherein said

polypeptide comprises:
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(L) N-succinimdyl 4-(2-pyridyldithio)-2-sulfobutanoate (sulfo-SPDB) and
(© N(2)-deacetyl - N2- (4- mer capt o- 4- et hyl - 1- oxopent y1) - mayt ansi ne; wherein
(L) I'inkswOAD11110652€) . 86. An inmunoconj ugate conpri si ngPCT/US2011(029074
humani zed anti body conprising the heavy chain variabl e domain of SEQ I D

NG 4, and the light chain varlabl man

11; (L) N SUePPHIPSPENA hayineat jsast %JWH Q%SB‘)WQC%@’PW&%@E@ 7370( @G:ﬁ» P%A?%YPP)
and (C) N(2')-deacetyl-N(2")-(3-nercapto-1-oxopropyl)-maytansi ne vvherel n
(L) links éhj) to (. WD 2011/106528PCT/ US2011/ 026079

i munoconj (Watrelyrsaiidg kevirg at least abqua§0% SrueRAT KeRtHP PEOUY g@anzl 5| ng t he
heavy chain variable domain of SEQ 1D NGO 4, and the light chain variable
domain of SEQ ID NO 10 or SEQ ID NO 11; (L) N-succinimdyl

4- (2-pyri d¢l.di t Bhopplencrinear elajirspp) wheraa sad)polypeptide comprises:
N(2")-deacetyl - N(2") - (3- ner capt o- 1- oxopr opyl) - mayt ansi ne; wherein (L) Iinks
(A to (Q. 88. The inmmunoconjugate of any one of claims 74-87 further
conpri si ng(aaapebpptided)avirgont 1@seationhbiioconjcueaitdenty te SELABYO: FQ3: epdipr
conprising a third (C). 90. The imunoconjugate of claim89, further

conprising a fourth (C).
(b) a polypeptide having at least about 95% sequence identity to SEQ ID NO:102.

42. The polypeptide of claim 41, wherein said polypeptide comprises:
(a) a polypeptide having at least about 99% sequence identity to SEQ ID NO:103; and/or
(b) a polypeptide having at least about 99% sequence identity to SEQ ID NO:102.

43. The polypeptide of claim 42, wherein said polypeptide comprises: (a) the
polypeptide of SEQ ID NO:103; and/or (b) the polypeptide of SEQ ID NO:102.

44, The polypeptide of claim 43, wherein said polypeptide comprises the polypeptide of
SEQ ID NO:103 and the polypeptide of SEQ ID NO:102.

45. A polypeptide that specifically binds a human folate receptor 1, wherein said

polypeptide comprises:
(a) a polypeptide having at least about 90% sequence identity to SEQ ID NO:113; and/or
(b) a polypeptide having at least about 90% sequence identity to SEQ ID NO:112.
46. The polypeptide of claim 45, wherein said polypeptide comprises:
(a) a polypeptide having at least about 95% sequence identity to SEQ ID NO:113; and/or

(b) a polypeptide having at least about 95% sequence identity to SEQ ID NO:112.
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91. The i nmunoconjugate of any one of clains 74-90 conprising 2-6 (C). 92.
The i nmunoconj ugate of any one of clains 74-90 conprising 3-4 (O.

93. A phawomorumbsz2al conposition conprising the anti bodpCTarstéigencold ndi ng
fragment, pol ypeptide, or inmunoconjugate of any one of clainms 1-71 and
74-92 and a_ pharpmaceutically acceptable carrier. . 94. A

phar maceut fal EBHBYEPEALGH O SWﬂFﬁgiW ﬂ?WéawﬁﬁEHEEBHTﬂ§QFBE8f any one of
clainms 74-92, wherein the i nmunoconjugates have an average of about 3 to
about 4 (C) per (A). ~95. The h%rnaceutical,congosition of claim47,
wher ei n t he) piprlipepiad nyiiee 1%V®0&E9%«/9é?‘ﬁ{j§%\‘d€&%‘dd@ 551D Hosl 1(363?1“@%% (A).
96. The pharmaceutical conposition of any one of clainms 93-95, further
conprising a second anti-cancer agent. WO 2011/ 106528PCT/ US2011/ 026079

97. A di agtistriotypeptadetmyingorpedssibaygt e saqianpodpntiarie SFEMILNI g f r agnent ,
pol ypepti de, or imunoconjugate of any one of clains 1-71 and 74-92 which

i s | abel ed. 98. The di agnostic reagent of claim97, wherein said

| abel is sé8.ect &le fpadypaphide gelowsricordi syhaginofaid papentisekcomarisasudebpher e,

compr varg i’ Sl EDAS AR B R Pl OO BAGuR:  de, or

i nmunoconj ugate of any one of clains 1-71 and 74-92. 100. A net hod

of inhibiting t r growth i.n. a subject, conprising. admnister] .

t her apeut i ) yﬁlg?P%lg’P?R}léiee?ﬁBl?ﬁP US¢ VEgIng %&?pngﬁtcf’rélgﬁseﬁitﬁ%i’ﬁgp%rt‘gér?ént ,
pol ypepdirgenol AL phdIgapede 6f SBaDMaoaubi cal conposition of any one of
clainms 1I-71 and 71-95 to the subject. 101. A nethod of inhibiting

tumor growh in a subject conprising adm nistering a therapeutically

ef fective souny giyB&hudeNHAC A& f@@kebinay ianBuhle HREMMRPOA)1, -whérbin- sdif) ,
wher ei n: . (A) Ts an antibody or antigen binding fragment thereof that
speci palgrdpitifle bpmpyses: hunman fol ate receptor 1

(a) a polypeptide having at least about 90% sequence identity to SEQ ID NO:115; and/or
(b) a polypeptide having at least about 90% sequence identity to SEQ ID NO:114.

51.  The polypeptide of claim 50, wherein said polypeptide comprises:

(a) a polypeptide having at least about 95% sequence identity to SEQ ID NO:115; and/or
(b) a polypeptide having at least about 95% sequence identity to SEQ ID NO:114.

52. The polypeptide of claim 51, wherein said polypeptide comprises:

(a) a polypeptide having at least about 99% sequence identity to SEQ ID NO:115; and/or
(b) a polypeptide having at least about 99% sequence identity to SEQ ID NO:114.

53. The polypeptide of claim 52, wherein said polypeptide comprises: (a) the
polypeptide of SEQ ID NO:115; and/or (b) the polypeptide of SEQ ID NO:114.

114



(L) is a linker; and _ (C is acytotoxin selected fromthe group
consisting of a maytansinoid and a maytansi noid anal og; wherein (L) |inks
(A) to (Gyoanu/106528 wherei n the i nmunoconj ugat e reduc@esTnsanoe6wo? Vol unme
ig Ie:;t two-fold in a KB xenograft nodel. 102. The nethod of claim

1, erein said antibody or antigen binding fragnent thereof conprises:
WO 2011/ 106628 PEr? mgzgqpﬂ%%@iwn 53, wherepp3aia Pel¥RIRYIE KR eE%lben?Ht’éFr?

GYF r 1) - ' i si
RIHgs%égﬁﬁ%*éggg%éégg%%gg%%%g%2?$Epﬁﬁﬁggﬁgggth;nﬁeavy chai n CDR3
ggnp;:::zg YDgSRCgEYG%SEQ | D EFI?); and - ~(b) a light chain CDRl
RASNLEA (%% | %@W&%h%ﬁ%%@a@@. 13‘1“1%%%&%%%@% E%CQ%RFE%&?EEE%% D

hKI9)pmy€?ﬁkww6@pﬂgﬁ;Xaal is selected fromK, Q H and R, Xaa2 is sel ected
fromQ H N and R, and Xaa3 is selected fromG E, T, S, A and V.
103. The nethod of claim 102, wherein said heavy chain CDR2 conpri ses

Rl HPYDGDT FINeHG e h R Qudvi NP1kt about 90% s&f\fbncér hienn®tid 68 QoD B0al 17 addds
r

wherein said antibody or antigen binding agnent thereof is encoded by the
pl asm d DNA deposited wth the ATCC on April 7, 2010 and havi ng ATCC

deposit nog,) .RUARLAHd2havil at 18:6¢ Shou@v0hQ@éddbnce identity tdBBQ MhaOTeItod Of

claim 101, wherein said i mmunoconj ugate conpri ses: (A a humani zed
anti body conprising the heavy chain variable domain of SEQ ID NGO 4, and the

l'i ght chai ggvar i&%’hﬁl@%%%f@fai@%@ WhE DR shY g1ypeleidid Ebrgllglis'bi:; (L)

N- succi ni mi dyl - I'm dopr opi onam do) -t etraet hyl enegl ycol] ester
(NHS- PEG4- mal ei mi de); and
(a) a polypeptide having at least about 95% sequence identity to SEQ ID NO:117; and/or

(b) a polypeptide having at least about 95% sequence identity to SEQ ID NO:116.

57.  The polypeptide of claim 56, wherein said polypeptide comprises:

(a) a polypeptide having at least about 99% sequence identity to SEQ ID NO:117; and/or
(b) a polypeptide having at least about 99% sequence identity to SEQ ID NO:116.

58. The polypeptide of claim 57, wherein said polypeptide comprises: (a) the
polypeptide of SEQ ID NO:117; and/or (b) the polypeptide of SEQ ID NO:116.

59.  The polypeptide of claim 58, wherein said polypeptide comprises the polypeptide of
SEQ ID NO:117 and the polypeptide of SEQ ID NO:116.

60. A polypeptide that specifically binds a human folate receptor I, wherein said

polypeptide comprises:
(a) a polypeptide having at least about 90% sequence identity to SEQ ID NO:119; and/or

(b) a polypeptide having at least about 90% sequence identity to SEQ ID NO:118.
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(© N(2')-deacetyl -N2-(4-nercapto-4-nethyl- 1 -oxopentyp-nmaytansine.

106. The nethod of claim 101, wherein said inmnoconjugate conprises:

(A) a hurmmoiardioes?8i body conprising the heavy chai n var ipablus2danedons of SEQ
ID NO 4, and the light chain variable domain of SEQID NO 10 or SEQ ID

NG 11; (L) N-succinimdyl 4-(2-pyridyldithjo)butanoate (SPDB); and WO
2011/ 106528PCT/ Us2pdlyparieo poclemy 6&1(\2%6?61@@3@&0;%@&2&( RIMRIEEEDPt 0- 4- met hy1- 1
-oxopentyl) - nayt ansi ne; wherein (L) links (A) to (C). 107. The method of
claim 101, wherein said inmunoconjugate conprises: A) a humani zed
ant i body c@ynppobipaptidertenvingsar jeaghaiont Y isedHeacigapll t@SE@é %@iNé; and/gind t he
light chain variable domain of SEQ D NG 10 or SEQ ID NO 11; (L)

N-succi ni m dyl 4-(2-pyridyldithio)-2-sulfobutanoate (sul fo-SPDB); and (C
N( 2) - deacetty la-phPpegtideians ©-lepsnatony 95 %-soquspentdentyrapEahldl N 1 herein (L)
l'inks (A) to (C. 108. The nethod of claim 101, wherein said

I mrunoconj ugat e conpri ses: (A) a humani zed anti body conprising the
heavy chai 62.var Tabpeypgnie of ofiBEQ WErN@sdid mimgpephde ¢dmgmiseehai n vari abl e
domain of SEQ ID NGO 10 or SEQ ID NG 11; (L) N-succinimdyl
4-(2-pyridyldithio)-2-sul fopentanoate (sulfo-SPP); and (C)

N( 2) - deac etay h pbiydkpt{ & iR e iestlaboxogo pyduenomidtattsitm §EQ ID NO:119; and/or

(b) a polypeptide having at least about 99% sequence identity to SEQ ID NO:118.

63. The polypeptide of claim 62, wherein said polypeptide comprises: (a) the
polypeptide of SEQ ID NO:119; and/or (b) the polypeptide of SEQ ID NO:118.

64. The polypeptide of claim 63, wherein said polypeptide comprises the polypeptide of
SEQ ID NO:119 and the polypeptide of SEQ ID NO:118.

65.  The polypeptide of any one of claims 25-65 which is an antibody.
66. The antibody of any one of claims 1-24 which is a full length antibody.
67. The antibody of any one of claims 1-24 which is an antigen binding fragment.

68. The antibody of claim 67, wherein said antibody or antigen binding fragment
comprises a Fab, a Fab', a F(ab")2, a Fd, a single chain Fv or scF{/, a disulfide linked Fv, a V NAR
domain, a IgNar, an intrabody, an IgG-CH2, a minibody, a F(ab')3, a tetrabody, a triabody, a
diabody, a single-domain antibody, DVD-Ig, Fcab, mAb2, a (scFv)2, or a scFv-Fe.

69. The antibody or polypeptide of any one of claim 1-68, which binds to a human
folate receptor 1 with a Kd of about 1.0 to about 10 nM.

70.  The antibody or polypeptide of any one of claims 1-69, which binds to a human
folate receptor 1 with a Kd of about 1.0 nM or better.
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wherein (L) links (A to (C. 109. The nethod of claim 101, wherein said
I mrunoconj ugat e conpri ses: (A) a humani zed anti body conprising the
heavy chawo 2varioedzBe domain of SEQ ID NO 4, and the |i girCTalsaéin/oz@nrs abl e
domain of SEQID NO 10 or SEQ ID NO 11; (L) N- succi ni m dyl

4- (2-pyri dil di t hi o) pent anoate ( SPP); O}I‘G
N(2') - deacét-yl - Negapul ogiyrﬁrcéaé@fs(@lorc])g)@& ijhenlﬁg)glggga‘fmty is\gggasured by flow

2011/%‘39%5@%5%5 %Oolrjré\ﬁg%&ygg& ein (L) links (A) to (0. 110. The

et hot l’ai' m erein sal anti body is the huFR-1-21 anti body
deposited with ATCC on April 7, 2010 and having ATCC deposit nos. PTA-10775

and PTA 10 ’6an A 80& \%\ﬁmagﬁg tﬁ]éez}rgl%g%f ?%@ﬁﬂ@&gﬂaﬂmm SN othpRRin % (?jﬁgltﬁgg% yi S

the huFR1- erein sal rises

chai na eRIxpeaRPIE |ssidr@ti88636v5d (1SR [t gNGE Bﬁ)t)boda fftemveydctnlaurnd@t:bRZ conpri si ng
TI SSGGSYTY (SEQ I D NO 31); and a heavy chain CDR3 conprising DGEGGE.YAMDY
(SEQ I D NO 32); and (b) a light chain CDRL conprisi ng KASDH NNW.A
(SEQ I D NOV27) ; The hiegidd ot bpiim 7CPRAerevngald sdling a GAlBLATR ¢eBEQ | D NO 28); and a
i ght chain CDR3 conprising QQYWSTPFT (SEQ | D NO 29). 112. The net hod
of claim 101, wherein said antibody is the huFR1-48 anti body wherein said

anti body coqpri 8@Smmunoconjuda® haviteme Yoehai (A COR) - ¢Oyyvhesdimg TNYWWMQ (SEQ | D
NO 60); a heavy chain CDR% conprising Al YPGNGDSR (SEQ ID NO 61); and a
heavy chain CDR3 conprising RDGNYAAY (SEQ I D NO 62); and (b) a light

chai n CDR1(£08Rk Lt Dbhn g SEGnER NGobPEptid dfi@htonebatlpintDR21;
conpri si ng ‘%TNLAD (SEQ §Ed}\%IO 58); éan(%?na I({Ngh%%c%al n CD%S conpri si ng

QHFWASPYT (SEQ | D NO 59).
(L) is a linker; and

(C) is a cytotoxic agent.
wherein said linker (L) links (A) to (C).

75. The immunoconjugate of claim 74, wherein said linker is selected from the group
consisting of a cleavable linker, a non-cleavable linker, a hydrophilic linker, and a dicarboxylic acid

based linker.

76. The immunoconjugate of claim 75, wherein said linker is selected from the group
consisting: N-succinimidyl 4-(2-pyridyldithio)pentanoate (SPP) or N-succinimidyl 4-(2-
pyridyldithio)-2-sulfopentanoate (sulfo-SPP); N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB)
or N-succinimidyl 4-(2-pyridyldithio)-2-sulfobutanoate (sulfo-SPDB); ~N-succinimidyl = 4-
(maleimidomethyl) cyclohexanecarboxylate (SMCC); N—sulfosuccihimidyl 4-(maleimidomethyl)
cyclohexanecarboxylate (sulfoSMCC); N-succinimidyl-4-(iodoacetyl)-aminobenzoate (SIAB); and
N-succinimidyl-[(N-maleimidopropionamido)-tetraethyleneglycol] ester (NHS-PEG4-maleimide).

77.  The immunoconjugate of claim 75, wherein said linker is N-succinimidyl-[(N-

maleimidopropionamido)-tetraethyleneglycol] ester (NHS-PEG4-maleimide).
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113. The nethod of claim 101, wherein said antibody is the huFR1l-49

anti body wherein said antibody conpri ses: (a) a heavy chain CDR1L
conpri si YOBDIMYINKS28SEQ | D NO 66); a heavy chain CDR2 comrpmits2eng/o2doYPCNSDTT
(SEQ ID NO 67); and a heavy chain CDR3 corrpri si ng RHDYGAI\/DY (SEQ | D NO 68);
and WO 2011/106528PCT/ US2011/ 026079 ht .ch (

conpri si ng7RASENDS FNEANOSED!$ats N@Cé%ﬁn 7% yvlhaxmn é’ﬁgl lhn ]@B‘Wﬁm@iy 4-(2-
TASNL )i L QID
o o5 RO By HEb A (SFR, B o g P e (P
huFR1SBBBant i body wherein said ant| body conpri ses: (a) a heavy
chain CDR1 conprising SSFGWH (SEQ I D NO 72); a heavy chain CDR2 conpri sing
YI SSGSSTIS (SEQ ID NO 73); and a heavy chain CDR3 conprisi ng EAYGSSMEY ( SEQ
I D NO 74; 7@nd Tﬂe 1mr§un6&hjtﬁgat€i ghinychai of TRk ’KZIGVI@(JrWISdreig SRS thiNNLalk1(t SEQ

| D NO 69 i ght chain CDR2 conpri sing YVSQSVS SEQ | D NO. .and a.

|i ght seé%rdnfrwnge BIOHP PRSI H SN RO S ER D SNy draplog, benzo 1%%116 %’f@ld

met ho I e h 5 laehagh ei n
ai d_ G5t 550 Commaltgrte dht, AOLLRREH i R

( SEQ hmldNOauddtating tdreayyydi denyaBPR2and degponsein glevy Nivle SGY PR raEQ thD armt79) ;

and a heavy chain CDR3 conprising GGAYGRKPMDY (SEQ I D NO 80); and

(b) a light chain CDR1L conprising KASQNVGPNVA (SEQ ID NO 75); a light chain
CDR2 conpr 8&i ngTHABYRYSooSQateDfNAIMEGY, waadinasald ghotostkraigantCDRBaytmpnpisi ng
QQYNSYPYT (SEQ I D NO 77) . 116. The nethod of any one of clains

100- 115, wherein the tunor is a tunor selected fromthe group consisting of
ovari an tugpr, WPhaimmubodnjudateeaStlaiu 80 wherbiardaitbcgtotosic, agendsned2)idehedtylror
pancreatic tunmor, renal turmr and lung tu 117 t hod of cl.ai

116, DBk merRBlor {r6ePPRY RIES RN 1 Hnor Wiiﬁeaﬁeﬁéﬁ}%ﬁ fC&PtO-‘?a”ieinTe

wher ej, 0, LS )L MAREndife. @ | ung tumor .

82. An immunoconjugate comprising:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:97,
99, 101, or 103, and the light chain variable domain of SEQ ID NO:96, 98, 100, or 102;

(L) N-succinimidyl 4-(maleimidomethyl) cyclohexanecarboxylate (SMCC); and
(C) N(2")-deacetyl-N(2")-(3-mercapto-1-oxopropyl)-maytansine;

wherein (L) links (A) to (C)

83. An immunoconjugate comprising:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl-[(N-maleimidopropionamido)-tetracthyleneglycol] ester (NHS-PEG4-

maleimide); and

(C) N(2")-deacetyl-N2-(4-mercapto-4-methyl-1-oxopentyl)-maytansine;
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WO 2011/ 106528PCT/ US2011/ 026079 119. The nethod of any one of
clains 100-118, wherein tunor growmh is inhibited to treat cancer.

120. The wethodioes28cl ai m 119, further conprising adm ni eCeEnisagime&ezond
anti-cancer agent to the subject. 121. The net hod of claim 120,
wherein said second anti-cancer agent is a chenotherapeutic agent.

122. An i sehatiedLgEhks @rdd(€)-ng t he anti body, antigen binding fragment, or
pol ypepti de of any one of clains 1-71. 123. An isol ated

pol ynucl eotide conprising a sequence at |east 90%identical to a sequence
sel ect ed f&om t Aeigmoopcapupiestomyyisofe: SEQ | D NOs: 5, 14, 15, 37, 38, 43,
44, 47, 48, and 120-127. 124. The isol ated polynucleotlde of claim
123, wherein sai d sequence is at |least 95%identical a sequence sel ected
fromthe groupheoasiat imipody cGEQkDg NGshedy chain UBjabB7domgan o4 SEQMD N(F4, 48,

i o @eqhohies chaingeridadoragun Sant S 06t SHELEENHER ot Gefed from the

group consisting of SEQ ID NGs: 5, 14, 15, 37, 38, 43, 44, 47, 48, and
120-127. ctar t | ynucl eoti de of any one of
claims 123L i@éawmnnnﬁyl4i§?yﬂﬂyﬁ8g¥‘%é?Fg@éggpggi the vector of claim
126.

(C) N(2')-deacetyl-N2-(4-mercapto-4-methyl-1 -oxopentyl)-maytansine;

wherein (L) links (A) to (C).

85. An immunoconjugate comprising:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl 4-(2-pyridyldithio)-2-sulfobutanoate (sulfo-SPDB) and
(C) N(2")-deacetyl-N2-(4-mercapto-4-methyl-1 -oxopentyl)-maytansine;
wherein (L) links (A) to (C).

86. An immunoconjugate comprising:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl 4-(2-pyridyldithio)-2-sulfopentanoate (sulfo-SPP); and
(C) N(2")-deacetyl-N(2")-(3-mercapto-1 -oxopropyl)-maytansine;

wherein (L) links (A) to (C).
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87.  Animmunoconjugate comprising:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl 4-(2-pyridyldithio)pentanoate (SPP); and

(C) N(2")-deacetyl-N(2")-(3-mercapto-1-oxopropyl)-maytansine;

wherein (L) links (A) to (C).

88. The immunoconjugate of any one of claims 74-87, further comprising a second (C).
89. The immunoconjugate of claim 88, further comprising a third (C).

90. The immunoconjugate of claim 89, further comprising a fourth (C).

91,  The immunoconjugate of any one of claims 74-90 comprising 2-6 (C).

92. The immunoconjugate of any one of claims 74-90 comprising 3-4 (C).

93. A pharmaceutical composition comprising the antibody, antigen binding fragment,

polypeptide, or immunoconjugate of any one of claims 1-71 and 74-92 and a pharmaceutically

acceptable carrier.

94. A pharmaceutical composition comprising the immunoconjugate of any one of

claims 74-92, wherein the immunoconjugates have an average of about 3 to about 4 (C) per (A).

95.  The pharmaceutical composition of claim 47, wherein the immunoconjugates have

an average of about 3.5 = 0.5 (C) per (A).

96. The pharmaceutical composition of any one of claims 93-95, further comprising a

second anti-cancer agent.
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97. A diagnostic reagent comprising the antibody, antigen binding fragment,

polypeptide, or immunoconjugate of any one of claims 1-71 and 74-92 which is labeled.

98. The diagnostic reagent of claim 97, wherein said label is selected from the group

consisting of a radiolabel, a fluorophore, a chromophore, an imaging agent and a metal ion.

99. A kit comprising the antibody, antigen binding fragment, polypeptide, or

immunoconjugate of any one of claims 1-71 and 74-92.

100. A method of inhibiting tumor growth in a subject, comprising administering a
therapeutically effective amount of the antibody, antigen binding fragment, polypeptide,

immunoconjugate, or pharmaceutical composition of any one of claims 1-71 and 71-95 to the

subject.

101. A method of inhibiting tumor growth in a subject comprising administering a
therapeutically effective amount of an immunoconjugate having the formula (A) - (L) - (C),

wherein:

(A) is an antibody or antigen binding fragment thereof that specifically binds a human folate

receptor 1;
(L) is a linker; and

(C) is a cytotoxin selected from the group consisting of a maytansinoid and a maytansinoid

analog; wherein (L) links (A) to (C) and

wherein the immunoconjugate reduces mean tumor volume at least two-fold in a KB

xenograft model.

102. The method of claim 101, wherein said antibody or antigen binding fragment thereof

comprises:
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(a) a heavy chain CDR1 comprising GYFMN (SEQ ID NO:1); a heavy chain CDR2
comprising RIHPYDGDTFYNQXaa,FXaa,Xaa; (SEQ ID NO:56); and a heavy chain CDR3
comprising YDGSRAMDY (SEQ ID NO:3); and

(b) a light chain CDR1 comprising KASQSVSFAGTSLMH (SEQ ID NO:7); a light chain
CDR2 comprising RASNLEA (SEQ ID NO:8); and a light chain CDR3 comprising QQSREYPYT
(SEQ ID NO:9);

wherein Xaa, is selected from K, Q, H, and R; Xaa, is selected from Q, H, N, and R; and
Xaajs is selected from G, E, T, S, A, and V.

103. The method of claim 102, wherein said heavy chain CDR2 comprises
RIHPYDGDTFYNQKFQG (SEQ ID NO:2).

104. The method of claims 101, wherein said antibody or antigen binding fragment
thereof is encoded by the plasmid DNA deposited with the ATCC on April 7, 2010 and having
ATCC deposit nos. PTA-10772, PTA-10773, or 10774.

105. The method of claim 101, wherein said immunoconjugate comprises:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl-[(N-maleimidopropionamido)-tetracthyleneglycol] ester (NHS-PEG4-

maleimide); and
(C) N(2")-deacetyl-N2-(4-mercapto-4-methyl-1-oxopentyl)-maytansine.
106. The method of claim 101, wherein said immunoconjugate comprises:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidy! 4-(2-pyridyldithio)butanoate (SPDB); and
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(C) N(2')-deacetyl-N2-(4-mercapto-4-methyl-1-oxopentyl)-maytansine;
wherein (L) links (A) to (C).
107. The method of claim 101, wherein said immunoconjugate comprises:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl 4-(2-pyridyldithio)-2-sulfobutanoate (sulfo-SPDB); and
(C) N(2")-deacetyl-N2-(4-mercapto-4-methyl-1-oxopentyl)-maytansine;
wherein (L) links (A) to (C).

108.  The method of claim 101, wherein said immunoconjugate comprises:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl 4-(2-pyridyldithio)-2-sulfopentanoate (sulfo-SPP); and
(C) N(2")-deacetyl-N(2")-(3-mercapto-1-oxopropyl)-maytansine;,

wherein (L) links (A) to (C).

109. The method of claim 101, wherein said immunoconjugate comprises:

(A) a humanized antibody comprising the heavy chain variable domain of SEQ ID NO:4,
and the light chain variable domain of SEQ ID NO:10 or SEQ ID NO:11;

(L) N-succinimidyl 4-(2-pyridyldithio)pentanoate (SPP); and

(C) N(2")-deacetyl-N(2")-(3-mercapto-1-oxopropyl)-maytansine;
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wherein (L) links (A) to (C).

110. The method of claim 101, wherein said antibody is the huFR-1-21 antibody
deposited with ATCC on April 7, 2010 and having ATCC deposit nos. PTA-10775 and PTA-
10776.

111.  The method of claim 101, wherein said antibody is the huFR1-21 antibody wherein

said antibody comprises:

(a) a heavy chain CDR1 comprising SSYGMS (SEQ ID NO:30); a heavy chain CDR2
comprising TISSGGSYTY (SEQ ID NO:31); and a heavy chain CDR3 comprising
DGEGGLYAMDY (SEQ ID NO:32); and

(b) a light chain CDR1 comprising KASDHINNWLA (SEQ ID NO:27); a light chain
CDR2 comprising GATSLET (SEQ ID NO:28); and a light chain CDR3 comprising
QQYWSTPFT (SEQ ID NO:29).

112.  The method of claim 101, wherein said antibody is the huFR1-48 antibody wherein

said antibody comprises:

(a) a heavy chain CDR1 comprising TNYWMQ (SEQ ID NO:60); a heavy chain CDR2
comprising ATYPGNGDSR (SEQ ID NO:61); and a heavy chain CDR3 comprising RDGNYAAY
(SEQ ID NO:62); and

(b) a light chain CDR1 comprising RASENIYSNLA (SEQ ID NO:57); a light chain CDR2
comprising AATNLAD (SEQ ID NO:58); and a light chain CDR3 comprising QHFWASPYT
(SEQ ID NO:59).

113.  The method of claim 101, wherein said antibody is the huFR1-49 antibody wherein

said antibody comprises:

(a) a heavy chain CDR1 comprising TNYWMY (SEQ ID NO:66); a heavy chain CDR2
comprising AIYPGNSDTT (SEQ ID NO:67); and a heavy chain CDR3 comprising
RHDYGAMDY (SEQ ID NO:68); and
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(b) a light chain CDR1 comprising RASENIYTNLA (SEQ ID NO:63); a light chain CDR2
comprising TASNLAD (SEQ ID NO:64); and a light chain CDR3 comprising QHFWVSPYT
(SEQ ID NO:65).

114.  The method of claim 101, wherein said antibody is the huFR1-57 antibody wherein

said antibody comprises:

(a) a heavy chain CDR1 comprising SSFGMH (SEQ ID NO:72); a heavy chain CDR2
comprising YISSGSSTIS (SEQ ID NO:73); and a heavy chain CDR3 comprising EAYGSSMEY
(SEQ ID NO:74); and

(b) a light chain CDR1 comprising RASQNINNNLH (SEQ ID NO:69); a light chain CDR2
comprising YVSQSVS (SEQ ID NO:70); and a light chain CDR3 comprising QQSNSWPHYT
(SEQ ID NO:71).

115. The method of claim 101, wherein said antibody is the huFR1-65 antibody wherein

said antibody comprises:

(a) a heavy chain CDR1 comprising TSYTMH (SEQ ID NO:78); a heavy chain CDR2
comprising YINPISGYTN (SEQ ID NO:79); and a heavy chain CDR3 comprising
GGAYGRKPMDY (SEQ ID NO:80); and

(b) a light chain CDR1 comprising KASQNVGPNVA (SEQ ID NO:75); a light chain
CDR2 comprising SASYRYS (SEQ ID NO:76); and a light chain CDR3 comprising
QQYNSYPYT (SEQ ID NO:77).

116. The method of any one of claims 100-115, wherein the tumor is a tumor selected
from the group consisting of ovarian tumor, brain tumor, breast tumor, uterine tumor, endometrial

tumor, pancreatic tumor, renal tumor, and lung tumor.
117. The method of claim 116, wherein the tumor is an ovarian tumor.

118. The method of claim 116, wherein the tumor is a lung tumor.
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119. The method of any one of claims 100-118, wherein tumor growth is inhibited to treat

cancer.

120. The method of claim 119, further comprising administering a second anti-cancer

agent to the subject.

121. The method of claim 120, wherein said second anti-cancer agent is a

chemotherapeutic agent.

122.  Anisolated cell producing the antibody, antigen binding fragment, or polypeptide of

any one of claims 1-71.

123.  An isolated polynucleotide comprising a sequence at least 90% identical to a
sequence selected from the group consisting of SEQ ID NOs: 5, 14, 15, 37, 38, 43, 44, 47, 48, and
120-127.

124. The isolated polynucleotide of claim 123, wherein said sequence is at least 95%
identical a sequence selected from the group consisting of SEQ ID NOs: 5, 14, 15, 37, 38, 43, 44,
47,48, and 120-127.

125.  The isolated polynucleotide of claim 124, wherein said sequence is at least 99%
identical to a sequence selected from the group consisting of SEQ ID NOs: 5, 14, 15, 37, 38, 43, 44,
47,48, and 120-127.

126. A vector comprising the polynucleotide of any one of claims 123-125.

127. A host cell comprising the vector of claim 126.

126



