FOLATE RECEPTOR ALPHA AS A DI AGNOSTI C AND PROGNCSTI C MARKER FOR FOLATE
RECEPTOR ALPHA- EXPRESSI NG CANCERS RELATED APPLI CATI ONS Thi s

appl i cat iwo 2012i6ms9t he benefit of the filing date of U. SCTRrSemil®smmel
Application No. 61/410,497, filed on Novenber 5, 2010, and U.S. Provi sional
Application No. 61/508, 444, filed on July 15, 2011, the entire contents of
each of which are hereby incorporated by reference. BACKGROUND OF THE

| NVENTI ON | n_humans, the h afflnlt receptor for folate conmes in
three isofor ﬁQLAaT%WC%BTQR éwflﬂw Di[ﬁ'é} §W5CMDH)§QGM$$ Gre

typical l'y boyn 5@%@2 i OE ﬁkaAEP‘H ngﬁfﬁsﬁlNGCANc

phosphatrdylrnosrt hey recycle between extrac uIar and
endocytic conpartnments and are capable of transporting folate into the

cell. Sol @Mﬁb@mm derived by the action of proteases or

phosphol i red folate receptors. Fol ate receptor

al pha (al so refrgfra %Phéa@mﬁ%la’ﬁﬁ@@he el d1ige flf'@—&té-of)U FBeiRiohst expressed in
e

a variety of epith ti ssues, including those of the choroid plexus,
| ung, thyA@pticationc}rm@1/4d£)é9&,sflle¢bpeé@tvemben5! a@pilarand b8, Pre]msmndym s, and

sal fvary. ol andsion 6L 6TRs 439 b Bl T0%01 85 e P % 8. been

observed kR HéadblyQhiCorpaea by refef@celdi ng | ung cancer (e.g., bronchioal veol ar
carci nomas, carcinoid tunors, and non-small cell lung cancers, such as

adenocarcrnonas) nesothelrona ovari an cancer; renal cancer; brain cancer
(e.g angAl AREROE ¥ R8s | EﬁkﬁUNar juvenile pilocytic ast rocytons,

and braln_ﬂéggSgg%EQ;ﬂ§CETVTC£§§taﬂtETT nasopharyngeal cancer; mesodernally
derived tunor; IishuamslthebédH aftiaitg ravopar ffr folbe doﬁ&d uaoldeerle@ibrmeraqmrfet rial
cancer; endorretrr oi d adenocar ci nomas of the

cyst adenob&R cAHGHEEN. pHeAE P HdcEr fOHP%rafGéVPIE%i c@undﬁeﬂerr%e?rreneaﬂfcer bone

cancer (e : t pituitary
adenonas) ;C&%:Soti or e? cangl%I tﬁzﬁg&qnggﬁ?mgr%éh? %y?%%&d&ggﬁfg?t%%lge e.g., US

Pat ent No cxt?a,céﬁuﬂlaﬁfﬁﬁl, enUlo@rtlcR@trqlartnﬁppland atd apatNo of 2AGHLORZIOhE: 1nW)he
2009/ 13208 o0.R et hor i ¢, and. Car.di ovascul ur
12102 2053k SYSAR Gt Hre Ranhs Jved R hCHor CEPETTEr & Mo Bl eRence,
11, 506- Sggn(eaqgg)e,am@@@%la@rgee deucl Med, 49: 899-906 (2008); Franklin,
WA et al. Int J Cancer, Suppl 89 95 (1994) Hartman L.C. et al. Int J
Cancer 121: 93Sowe¢@m@7a)phal(MRw¢fBH®@taS&IROL Aiﬂﬁaalpha dfOIRH1 gir FQLRIN¢ol ogy,
15(3): 889-899; Parker N..et al.. Analyti 84- 293
(3505 CUEHt SR o Sretnpt SRl s bo S Naaak 48 e olHg Pedin I . et
al . Head Ni?/grlﬁd ﬁ&ﬁé&) utef/ObA8d( ﬁaﬁ%)an tX@é’nglc%&m@-'and@hlﬁﬁr%l@ﬁ@é’ Res 13:

o}

2557- 2567 007). I'n sone types cancers (€.g., squanous cell carcinoma
of the heél%blelrr?dl S@cd()al @arlmeglﬁfer 52:680-3401 FIQ@@) eXpitoss BPret ks Cagsdieat ed with

a worse pr reas in ot of cancers | | -cel
lung. cancarsy Oy REFERBiratiofp e eHEETALsTSRT o asbs Bingpamsrimea

better pr ﬁglg%hc%r (esgebro%clﬁoalvé&l@lkéaEéln&n%t cabinofa&oss, @hd SU- gﬁlﬁl@-kelpmo' ogy,
15(3): 889-899; Saba N. F. et al. Head Neck, 31(4): 475-481 (2009).

Earlier détgsaness. oﬁcltaasmcienoqampmmé genottieliamar eiteign apbeguanal cyncef; |ife. To
i nprove the.likeli et ec sing need

o 0wt b PR R dn Rl R et S i RS e e PTG B i SR ng the

level of ah&kraff me@vieledRicBE iR B4aREs; nasphhighoddl eslicet; n@oddimany aefiesisi on of
cancer. The present invention satisfies these needs for FRcc- expressi ng

cancers. SuvvARMamPuTrEl ¢awenmp eRthe head andrprekpendometrial sorast:icodopeEividies

met hods OBd%%ée% s WAL RSy se%‘@sl @%&dééoc i onfels e E&cﬁﬁ%‘f aﬁé}” essing
cancers sucC ung or ovarl an can (?S of assessin af

progr essi omcef; phivaeatizxqanesshorg candcee €4. 8., Bighlprade dswmgaroomo)r@rtumwmer in a

subject afflicted with the FRcc-expressing cancer thods of stratifying
an FRccengreseW@r@re@ma%)uﬁ? lggeetal pRnseHE rarc?%lrarsr i%r@tngr%rr cficet- t her apy
groups, ”‘E‘Jt@%%en?f\ro%%?@39?(‘,%3“%@&% %é(u&?NB’%ﬁ?m@@ for g@bment of ovarian

cancer or lung cancer’ an its for a ssr ng whether a subject is afflicted
w th FRcc%Wtb%Bilnﬁuerem SuotHcagcit um@CordzowcwlanSm@aoeMtﬂz) f 315-

ovar i an cantoon f HRERL Ak Rovket Ho (e e dBe SRR e e SCMOBR Ot &

Afflicted with an FRa Expressing Cancer In a first aspect, the
present invention provides a nethod of assessing whether a subject is
afflicted with an FRa-expressing cancer, by determning the |level of folate
receptor al pha (FRa) which is not bound to a cell, in a sanple derived from
t he subject; and conparing the |level of folate receptor al pha (FRa) which

i s not bound to a ceII mnth the I evel of FRa |n a control sanple, wherein a
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In various enbodi nents of the foregoing aspects of the invention, the
control sanple is a standardi zed control |evel of FRa in a healthy subject.
I n certaiwoentagiTnts, the sanple is treated w th guanipdirrzs2@niosss1t o
determning the level of FRa in the sanple. Alternatively or in
conbination, the sanple is diluted prior to determining the |evel of FRa in
t he sanpl €ish&l R & hatuchiley, 49018991906 0Xd08Rramklin, Wk es@npl: & (@wiceeBupplfauged,
vort exed, or both,élgri or tg determning the |level o in the sanple.

f FRa |
In yet an8tfedl%pedertmimb-CGrebdlefit! JiGrISHE Foh FP8 V47 (W edWekirS fistlhod of
assessin ; | I ffdd ' i ;
det er mi n?ég@?hgff%@lecﬁyg'g@% );é? gé’r) é%:ggpg)%%? Pﬁﬁ%ﬂ?%’%&a@%@ﬁgkgh%ltﬂ%’ound to
a cell in338:23d1198 (Ae03)vectithmonSD laeals Ubjreet Resadd 3839 P40li (1§92 )h8abhaehdl. of

folate receptor a i.ch. i ot hound 1o cel] i le with
the | evel ot Reed VrELgersr R dopel: Yo Rel fF €1 ik b o0 T ne
llevel s of (d98a).i m ORR SR RastRld (¥8d shuamisheneRifRMa dNHe héhdtda neant r ol
sanple is an 1 ndication that the subject is afflicted with ovarian cancer;
wher ei n t hdidhevkvelaff HRRaex presstoe is asypéieted eriihveedofse pmegnhgs, suligresstin pheassessed
by contacting {he sanple with (a) MW18 anti body i nmubilized to a solid
support ahtPer SheAnses MoRARHHB2ASEH BhgyFanqesy): @h@ﬁarﬁw%éywmsméﬁ to a

solid sup . . aqtl bod c)q 26B3 i i bilized to
a solid sg%(ﬁ%lftéagﬁ]ﬂf % Sa‘léﬁeefg'czfﬂg%%% S ?’%&)’ggy?ﬁ%nsd%( )A’g@%‘l Q%?‘uy%%‘%ou mobi | i zed
to a sol i dnselppori(Hnei8d-adielSatla RAB2: ahtebd dipck,Bd(4)eXangd le(200e sanpl e may
be urine, seru | asma. or ascites. Methods of Assessin h ogr essi on of
an FRa Expressgﬁﬁgﬁg‘?\tﬁ_@r‘mi‘ﬁcén@ﬁﬂ}lﬁr@f’es Sumva1|rﬁteaa1?<§m@?°%%e5{0, t he
present i qygRLE AR 1iR1iAbdES Ay UtedidRidiathaffe ASSFSiMIndel @ RIOQE gSSi on of
an FRa-expressing cancer in a subject afflicted with an FRa-expressing
cancer, bynvdsvemeiheds fortdiegnising camsker.ffol datemisiog phedevellop hisk oF@Elopiich i s
not bound to a cell, in a s | e derived from.the subject: an onpari ng
The lover <her ahder mrideied P Brogra R b St cHie e Rt IS Etina PE AR Ch | et n
t he | evel ypte FRAs Fd)r FRE&LE reghngs&ﬂpérg, wherein an increase in the |evel of

FRa in the sanple derived fromthe subject as conpared with the |evel of
FRa in the control sanple is an indication that the cancer will progress

rapidly; i e the level of FRa in the sanple derived
%Ebﬂaf()iﬂﬁ&?b‘g ﬁﬁm of FRa in the control

from t he 5thfeet—as—eorpare he | evel sample is
an indication ThapreséMien@an6®protidel nidIREK @5 83584 WhélherW dubjebeigr ess,

t her eby assessing the progression of the FRa-expressing cancer in the

subj ect ; whbeted withHRd-exmtssofz @Reerakicins ilgngatovbounehncer, meghwids of n t he

sanpl e derived fElomthe .sul:())j %ﬁt i s assessed b%/r]ﬁﬁon acting the sanple with
an ant i boBYCtsHi th PHRFECSHRR Of FROFEAPATSS I (RATCI LGB AP HESOr OF HIANCGIRET R s

uri ne, se Hi.e . a . esent

nvent i on o PHEERE il AE ER b pressing cal A RRIES o ORATYing pRERE!

FRa- expr esspragimadaaedr subjeet istohineoff asliehdt fairednatr thergry drBlspsexpthegsofig cancer,
by determning the | evel of fola receptor_al pha (FRa) which is not bound
to a cel | 3ASSg P ﬁﬁﬁce MQMW-@@%HWWW@V@HB? BT NS EAISET I NG t he

| evel of : : i i in the
urine s arriﬁﬁée?og g;{egsg%%@%%@ﬂt ﬁgﬁée&gjgg%ftl%dﬁﬁ t}% ﬁ%alc%e%?ﬁg? C%’—U%g&i S?\igﬂaglscont rol
sanpl e, whekeirdvaian AGtaas ol Rsdshidg tievgbgefsitiRal FRoleRpretbing@ansanphén deri ved
fromthe subject as conpared with the level of FRa in the control sanple is
an i ndi caft bR ORaYartancapepidep syliedt: progress rapidly; and wherein a decrease
in the level of FRa in the urine sanple derived fromthe subject as
conpared with the level of FRa in the control sanple is an indication that
t he canceMemidds opnoseas Wakdek iy Sobjewiik Nfffiegd % antliiey BlpreataSgicag t he
progression of the FRa-expressing cancer in the subject. . In a further
aspect, the pr &sahist pRgehtheaesRbV BN RIPHEes? BFthed o aseining wWeeth Ggr essi on
of an FRa: { k. | i M ressing
cancer, bf/ éekitgf%]ﬂ%?eﬁfg:‘@ {Eﬁgﬁ Fle{gee?{p(ﬁ#g?%lg%r}tcgﬂEbggg%t?lglrn\i\%ﬁ;%ﬁg&(ellzl?{aO%V\ﬁi ch is
not boundrdceptar glphd (FRm)avlselr ismos hogldgo deellyviec shmpia dehieved Glojpetbt sulged;
conparing the |evel of faol ate receptor alp F .which is not bound to a
ol "D il S af ool ol erpisauia” ) bichi por tonbd 1ot S Frn s
control samb&l oMRESH B cafrdRGMBRS FhéRid N&iffeViet b&lveEiRtei 18V BEFRE MM Sanpl e
derived fromthe subject as conpared with the level of FRa in the control
sanple is an indication that the cancer wll progress rapidly; and wherein
a decrease in the level of FRa in the2serum sanple derived fromthe subject
as conpared with the level of FRa in the control sanple is an indication
that the cancer will progress slowy or will regress, thereby assessing the
progression of the FRa-expressing cancer in the subject. I n various
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In yet another aspect, the present invention provides a nethod of
stratifying a subject afflicted with an FRa-expressing cancer into one of
at | east wounixentser t herapy groups by determ ning the lpevals2afi/ofahinat e
receptor alpha (FRa) which is not bound to a cell in a urine sanple derived
fromthe subject; and stratifying the subject into one of at |east four
cancer t hefeapsplr duivsd hagedie otibjedrand ehedbvafof FRudh ehercdnepl ampdd pha ( FRa)
which is not bound to a cell in the sanple. In a further as ect, the
present i HAGHIPB ML @eoﬁul@eetléafftlete%ﬂth&e% CRRIPSRENSFGRNERY Wh %rawj thefevek 1 ct ed
with an F ty C py
a1 oUps by Do et e PR bR ATfiels Aot BPSt caPRinE MR FIERY S ot
bound to anamiljodymhaabseilslFlRlaSMIpertﬁtetareeﬂbodmm ttheesasapiig B(Eht,helalll’dlest rati fying
t he subj ect |nto one of .at |east four cancer therapy groups based on the

| evel of PYPE; BIAFBRARESHSI pha (FRa) which is not bound to a cell in the
serum sanpl e. I anothdrRsprRL, itIRUSe QNP AR LAESH 18 dﬁEctE@%zf&%%@'o@st@s%ﬂ%CtS of the
i nvention, the FRaexpressing cancer is selected fromthe group consisting
of |ung caheder a pxest redfflivthed withy an FRa-cxareseng cansaa by datsoemingthailevetancer ,

i cal | f the head
and nock, "anadwerlT APRERARTRG) SR Shund AT a5 sERREMOAIE B o

cancer, bﬁfé&suﬁﬁﬁ@ efid ccﬁhpaﬂntgahe'teeatruf%tateqet@ﬁmt@ia (FROY @hichNS noEduhd & y
t hyr oi d cancer. In a particul ar enmbodi ment, the FRa- ex%res& ng cancer is

ovarian cafelim the yrigpsample demrasidirora e subjst Erhhedsydof §Ragn egaeel i s

non- smal | é%ﬁé)t% W n%ad}ﬁﬁtences%?@eegnsthét‘ev%ﬁgﬂﬁt?&{ Cth@g ample deri{kddfigh her
aspect F'I resen Invention 1s Irected to ne ? apsseSS| ng ether a
subj ect i ﬂle&fuf)jebcetrﬂtheK/Bl \FRd ianh€ermel sarbple dedreindicntisrgthbihde bebyedt iof

folate receptor al pha FRa) which is pot bound to a cell in a urine sanple
deri ved fﬁﬁﬁ? e 18 3 R CXRRFRS NG cANG e Tt BUBISERSPEFL PRPTSHENEAVEEI%Hot bound to
a cell i nytRelnigh&RORsSesdh %vh%ﬁf%?§@ﬁﬂjéét'léjétﬂ@éte&&zﬁﬂta%ﬁnéetl%t He9100
pg/m is gn I ndi cation that %e subject is afflicted with ovarian cancer.
In vari ouERaslmedettsrrmﬁmghbe lfewlegtﬁolatg respentatphaf(FRhewhich entotdopnd vea grllesence

of FRa in.the urine a. co cent tion af r an about 9500
ool e bl erBnoose ke e Bhetiné SRSER 0 oRba e B op O SRRSO apoot
13, 000 pgh a(ﬁb@%hléﬁtSQQQbBlﬁﬂcﬂje,ac%th'thels%nﬁ)lQQang[ﬂé%nvéﬂ% tHEsuBRO: pg/ i,

about 17,000 ﬁ@/m_ about 18,000 pg/nL, about 19,000 pg/nL, or about 20, 000
pg/ mL i s athit leceltqfoﬂROtlhatconﬁel sgumlfectheresn aﬁfffqrcrtce@eweteh thvigrélent FRancer .

In various aspects, the FRa |s e Vi nt ac e sanple
w th-an. alt PEody et EES el mesol I Bt R I AL o™ F o
the gr ouplmnﬁdletttdigh@tfthe subject 14&)110@@1 Wil b ORY-expakssibg Bﬂﬁ:ei he same epitope

as the MORAb-003 anti body; % an_anti body conprising SEQ ID NO 1
(GFTFSGYGLS) adh C@HRMi emeeemeetswéﬂze N SSTEES PRy 2DbvikEentian. 0- SEQ I D

N ¢ { HOORRAUEAD i O GE N b R Bt fihenE0

t he MOV18oemiankadyer, renal canc(ed)bratlﬁ candter hedyicdl leaticel md@htaf;etgsarmn@pl t ope as
t he MOV18 anti body the 5 nt i (f) an anti body
that bi ndéqttaﬁeuéaﬂécaéﬁm?eﬁe?&?h ﬁeegseﬁm%%yancer breas gancehe 6D398
anti body; pjadder caﬁc@r PhcRAfiE BRdY BQ@LI catﬁh&dgltﬁlth?y SATTEr, BPIoHRRE cAveel iRy 60398
ant i body; an anti body that binds the sane epitope as the 26B3
ant i body; medullary(d}})rmarcaacrm h@d}artwﬂmmﬂmdgnﬁ,@d: PRMNOxBE s i@y EMIpr ms CDRHL,

SEQ I D NO_56. (Rl FPYN%L FKG .D NO 57, E‘GTHYF as CDRH3,
SEQ I D Nooﬁ%iaé’p‘éf‘%‘éﬂl X‘j cTgg® QB%PE%H%P  BOCLRAKT AR M3Y CBHRL2 and
SEQ I D NOpp3 chhddiAEr Y in @&n@@%ﬁoma (k) the 26B3 antibody; (1) an

anti body that binds the sane epi tope as the 19D4 anti body; (m an
anti body conpr IsnrgheSEepach ti@@raenf HPYMEN ia dirgprHio mehoyy o AN sHi0g

( RI DPANGNT 2 E ADY T.VD SEQ ID
NG 35 ( RASEABIy el By TS T A Ry R DR PN 3 BB 2ne seo
| D NO: 37 (deIdCRIPHT )Fre v@ﬁﬂLﬁ not bound to @kl ihe ulifddanalé d&@ﬂ:yl fromthe (0) an
anti body that binds the same epitope as the 9F3 anti bod (p) an
anti body &#Hst \gh%@memnewnﬁeog ohkounpytesa celbprshe prigsapple at

(Yl KSDGSNNYNPSLKN) as CDRH2, SEQ | D NO 33 ( EWKAMDY) as CDRH3, SEQ I D NGO 27
(RASSTVSYSYLH) as CDRL1, SEQ ID NO 28 (GISNLAS) as CDRL2 and SEQ I D NG 29
( QQYSGYPLT) as CDRL3; (q) the 9F3 anti body; (r) an anti body
that binds the sane epitope as the 24F12 anti body; (s) an anti body
conprising SEQ ID NO 47 (SYAVS) as CDRH1, SEQ I D NGO 48 (El GSGGSYTYYPDTVTG)
as CDRH2, SEQ I D NG 49 (ETTAGYFDY) as CDRH3, SEQ I D NG 43 (SASQAE NNFLN) as
CDRL1, SEQ ID NO 44 (YTSSLHS) as CDRL2 and SEQ | D NGO 45 ( QHFSKLPWI) as
CDRL3; (t) the 24F12 ant| body, (u) an ant| body that corrprl ses
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(j) an antibody conprising SEQ ID NO 55 (GYFMN) as CDRH1, SEQ ID NO 56

(Rl FPYNGDTFYNQKFKG) as CDRH2, SEQ I D NO 57 ( GTHYFDY) as CDRH3, SEQ I D NO 51
( RTSENI FSYbAp122061BDRLL , SEQ | D NO 52 (NAKTLAE) as CDRLPcanu$28E@44D1 NO 53
( QHHYAFPWI) as CDRL3; (k) the 26B3 antibody; (1) an antibody that

bi nds the sane epitope as the 19D4 anti body; (m an anti body

conpri si ng co@ntri M 3Qedt¢iRNAMHboas 9 (DRI SEQ ih@ciMondBat(tht RIRANGNTKYDPKFQG)
as CDRH2, SEO | D.NG 41 (EEVADYTMDY) as CDRH3, SEQ I D NO 35

( RASESVDTHENRRY B th oy ai#gaNCcerSEQ | D NO 36 (LASNLES) as CDRL2 and SEQ I D
NO: 37 ( QQNNGDP 9@@: ; j Vi n

anti body t hat g}ﬁ%ﬂgo%ts h sgr?ét%epflo{e pgl)gaa%B %ﬁ%&gé%ﬂgﬁ??ﬁgc&e P resence(o?)g}{ﬁan

ant i body ootipuirise sgmBEQ 4 EoridentBition SGENAAKY tixs (BORHIS00$EONLDrHNG 32000

(Y KSDGSNNYNPSL S H2 E 1 33 ( as , | D NO 27
{ RASSTVaYBY Tl SHU ErO DAz T1Th-08 P a2 eRRat R SERD NG 26
( QQYSGYPL b/nts abbitli3,000 pe/mL{ £bout N€0STSe/aNt bbaAY 7,000 pe/mIFabod £OG0 body

t hat binds the sane epitope as the 24 ant i body; (s) an anti body

conpri si ng/SHEQaboitNG, WP ne8wiAMS)abgst 21/ SEQs hDiN@atign (HEf GEEEE¥IMYPDTVTG
as CDRH2, 6%158 ﬁIklgltlﬁlO 49 (ETTAGYFDY) as CDRH3, SEQ I D NO 43 (SASQGE NNFLN) as
CDRL1, SEO'TD N 4LVE ") as CDRL2 and SEQ ID NO 45 ( QHFSKLPWI) as
CDRL3; (1 virheis 34ietl, @BldRDEY FRa is detefmbihed@By adlithdiddyhd HAipl€ GAAr i ses a
variable region light chain selected fromthe group consisting of LK26HUVK
(SEQ | D Nep antghody thep brgdyikRo¢ Spoexanmier thg aytibodx2e19lagkgdir ¢ty $PUNO.  15) ; and
LK26HuVKP¥gr¥iSQi§EQf.I D NO 16); (v) an antibody that conprises a

vari abl e regi on©heavy chain selected fromthe group consisting of LK26HuVH
(SEQ I D NO 17)4) ahKat6bhdyHh&tAi&lsNh¢ Sint@ ¢doeas h8)NORK2GHIBVtIShEy;( SEQ | D NO.
19); LK26HuVH 1,1 (SEQ | D NGO . 20); and LK26KOLHUVH (SEQ I D NO. 21);

(W) an ant| bod(PERNTERTEs A GAAND AT o o R I SHOBR AL HuvH
(SEQ I D NQp. ' i i i 6! EQ ID
G 16) - B e O R bl e

regi on LKEEHNAA SRQFID SER4 BV SESISSNNIdhdast CieR LI g Q ¢hav®@: SW&rTiSNdLAS rasgi on
LK26HUVKP (SE . 16) ti body that conprises the
heavy cha%%?“ﬁd#@ﬂgé\{%ﬁ @@&gﬁvﬁﬁ@ﬁf{@%\? (?@Eggi D NO 18) and the |ight
chai n vari abl ed)egd OIOVILEHBMKPW Y (SEQ I D NO  16) . In a particul ar
enbodi ment, the antibody binds the sane epitope as the MORAbOO3 anti body.

I n anot her enb&bianantibodynbatdrindsubelyamnepitape os SRAIONY INANIDGBFTFSGYGES) as
CDRH1, SEQ ID 2 YTYYADSVKG as CDRH2, SEQ I D NG 3 ( HGDDPAWFAY)
as CDRH3, SEQ 'F\é‘gﬂ?\?é%ﬁgﬁﬁdﬁsmw as CDRL1, SEQ ID NO.5 (GISNLAS) as
CDRL2 and SEQ (fPalNehtbddQVESHRXMiETJanfseplOR-8 the 348908 digibo@yybodi nent, t he

anti body is the MOV18 antibody. In yet another enbodi nent, the anti body
bi nds the same(®phe 6Po%atbrdy:MOv18™ anti body. In a further embodi ment, the

ant i body conpri . j i i j . ‘romthe grou
consi ot ng of RIBARUIPGRS Fid Sk s b s Mot PaEl Bk Mgy s OO
LK26HUVKPW ( SEQ) hiba@od¥ Shat bard thekAbtdeyBW X6 thSECBB bniady16) . Al ternatively
or in conbination, the antibody includes a riabl e regi on heavy chain

sel ected from that gt yeeﬁlgrléltylgé&%@ N@%i@ﬁ%ﬁ@wm,%@%memw
PASN (S0P ARDTHFRARIKELFCORER. SPOYB nbB (cHiFoRIHat 1 (SEQ 1D
NG 20); and LK26KOLHUVH (S ID NO 21). In certain enbodi nents, the

anti body ChRH#edIQ 1D N(hel HREVN B [0A vasrCIARLE , SEQ) IbhN OKS26RGAKIIVAE) SEQ | D
NO 21) and [ LD, yard ion uVKPW Y (SEQ I D NO 16);
the heévya%ﬁbﬁwgﬁ@ﬁﬂ?h&ﬁﬁéﬁm%ﬁ@ "ID NO (19) and t he Ii)ght
chai n vari abl eqesd 96B1-K2fMYKPW Y (SEQ ID NGO 16); or the heavy chain

vari abl e regi on LK26HUVH FAIS, N (SEQ I D NO 18) and the light chain
vari abl e regi ofl) RK2BHPIK It YindSHE Jamenpitonsys, the 19D4 apbaglypar t i cul ar

embodi nent, th evel...of, F i.N i fr i ject is
assessed by coﬁr%lii%l% ?nﬁlé)%fi?ﬁgosgnnsﬁfléggmgi@ iabgga%j(?{#()ﬁ?ﬁgﬂtals g?&?zis’%se g%t ed from
t he gr oupNenu6 (BIDFINGN TRy DMVOE;) an CDRHY, SHQUDNQO:2 e (EEVAD SIM DY )sasppor t
and | abel ed MORAB- 003 anti bodg' &&r 9F3 anti b(ﬁg imobilized to a solid
support akPREHSEQIDND:3S RASESUIP T Y NI BB AAPREANER Mo 13zed to a

To a sol | B SUNGBe] “Ar 2 Sh SRR (QE WA ETRERY  hodi ment s,

the antibody is selected fromthe group consisting of a nurine antibody, a
human anti body, a humani zed anti body, a bispecific antibody, a chineric
anti body, a Fab, Fab'2, ScFv, SM P, a#fibody, aviner, versabody, nanobody,
and a domain antibody. Alternatively, or in conbination, the antibody is

| abel ed, for exanple, with a | abel selected fromthe group consisting of a
radi o-1abel, a biotin-Ilabel, a chronophore-I|abel, a fluorophore-I|abel, or

o o . N Y N o —— -




(s) an antibody conprising SEQ ID NO 47 (SYAMS) as CDRH1, SEQ ID NO 48

( El GSGGSYTYYPDTVTG as CDRH2, SEQ ID NG 49 (ETTAGYFDY) as CDRH3, SEQ ID
NO 43 ( SABQGHNMMeLYY as CDRL1, SEQ I D NO 44 (YTSSLHS) asPpCDRIS201ansv48EQ | D
NO 45 (QHFSKLPWI) as CDRL3; (t) the 24F12 anti body; (u) an
anti body that conprises a variable region light chain selected fromthe
group consi sti (g thd 1962 oitibddy{ SEQ | D NO 13); LK26HUVKY (SEQ I D NO 14);
LK26HUVKPW ( SEQ | D NQ 15%; and LK26HUVKPW Y SEQ%:?I D NO 16); (v) an
anti body that EOBrRPERAYANYRNEHNE SIBGFRIFPPRSS &HPASect ed from the

ro consi sti f ﬁ%ﬁj—& ¢ X7)¢ , I D NO
gS)?pLKZGH:JVHI LIg‘ﬂ(agEQ ’D ‘@f‘gﬁ‘%@?@%@m‘ﬁi g( gg%y{g%ﬁ%) and
LK26 KOLHUMN®: 3 BEQKIDGENNYIYPSLKN) as CIAR HRn SEQIDONGy3 3 (Y KAdMipY) ses t he heavy

vari abl o FEE FROAPOGRECCA PSS BTReD SR ST Neos IARNEARAG, ¢

COMpIi Ses of DPRIeAYM SHIRIDNGIDY A0hY SCRObloN L KASKUYH SLF (SEQ ID NO. 19) and
the light chain variable regi on LK26HUVKPW Y (SEQ I D NO 16); and (y)

an anti body t h&) teoPpt igdodyhe heavy chain variabl e regi on LK26HUVH FAI S, N
(SEQ ID NO 18).and the | ght in variable regipn LK26HUVKPW Y (SEQ | D
NQ 16) ) AR oSt ichel Bk DR Bt B¢ £ B SHE TR B0 st he smne

epi tope as the(mmymmgﬁ@ﬂl SHQURND:he(SeAvliseDRHL IBE@DI body

i ncl udes SEQ | D NO 1c3§ GETFSGYGLS) as CDRHL, SEQ I D NO 2 (M SSGGSYTYYADSVKG)
as CDRH2, NEE (HGNG YP@B@&W&Y) as{SDRHRHBEQIBANOHINETT ASE3E) SSNNLH)  as

CDRL1, SE PRE SRR 1! . (H/}ﬁ%j as
CDRL3. In@yr@#gﬁgmﬁﬁ%é%ﬁe anﬁ\@ggg I'S lt’ EE%? anti é(:))SESIWST)?ar% yet
anot her edadi2vd SEQ fie NO:u6 HQEFSKILPVET) MmeCBRIB; epi t ope as the MOV18
antibody. In a further enbodi ment, the anti body conprises a variable region
light chain selte&gdts ¢8RI group consisting of LK26HUVK (SEQ ID NO 13):
LK2GHUVKY (SEQU)RaMibdd) hardRRIYKPWL SRk B MO dli A aGR FMVKPW Y
(SEQ ID NGO 16)." Alternatively or in conbination, the antibody includes a
vari abl e gegpeanfigmgyofdidolse @ dDINOM 3)hEKJolduPKdorsdiS D Ng: df);L K26 HUVH

(o2 LooorsabPhatriea o) ER e Beatrlr@BE R S5 210
certain embodi (BRhSntib&s B doRRAKed @Gzir%%sre%i:o}l ey Eaavie1chal fond ad abl e

regi on LK26KOLHUVH (SEQ I D NO. ﬁ%}% and the T'ight chain variable region
LK26Hu VKPgyovip (cSmEdsting aidK268)uVH hEEQ VYO chial hKyalind bl A ISy DrQLL VH SLF

(SEQ I D . | & gRt I owvak-hahk! ' WVKPW Y (SEQ I D
NO. 16) ; Nﬁ>,§§3§6ﬁf§§’\%§§ﬁ§§a\}gﬁ\?§b{%, ?ggﬁgﬂeﬂg@%&m’ﬁﬁﬁﬁﬁé\é& ID NO 18)
and the | Lg2bKO1dHUVNasE@IDaNOegi)on LK26HUVKPW Y (SEQ I D NO. 16). In
a particular enbodinent, the level of FRa in the sanple derived fromsaid

subj ect is ass&¥s¥vaBPody Haheempigses e heamprlaingapable isgion Idf20dHPk-BuMbes

sel ected [ h St : [ [ Higed to a
solid supé%w]gn %@éﬁ%ﬁ%ﬁi@”%&%ﬂ#ﬁ%&@%@%@%<§%§3’4 Nobi 1§ zed
to a solidé6gupport and | abel ed 24F12 anti body; (c) 26B3 anti body

i mmobi lized to a solid support and | abel ed 19D4 apti body; d (d) _9F3

anti body i mmbmaf@athQﬁSYatﬁgtdqWﬂéasp%?l?avarfalama\@éua@& r%e@Lé@BHH&@SLF_ _

I'n certai oy GRY) Sind Ttlféﬁigﬁ’m@&lﬁ&?&%(ridb?e 1%%10%%1@%ﬁ1f\@[@1’w:'? (§EOUD QenS! sti ng

of a nurine antibody, a human anti body, a humani zed anti body, a bispecific
anti body, 1@:;ehd meri c anti body, a Fab, Fab'2, ScFv, SM P, affibody, aviner,

ver sabody, nanghody, .an domai n anti body., Alterpativel i

conbi nat | on. ¢ R8 AipriBEay AP EEr O hPSD i aPEvpeiRn LxeRBEM el ect e
fromthe gnouN GERSIrs NI 8Phndthe ighQchadP@iriabR BEieh LRGBREIKPW,Y (SEQ
chronmophor e-| abel , a fl uorophore-label, or an enzyne-| abel. I'n
certain ehdO)nnts, the level of FRa is deternined by using a technique
sel ected from {he droup, Crﬁﬁ‘édiﬁl%h“%e%ﬁ%@tﬁﬁ&‘s &L 9% é‘”ﬁd%%‘ﬁ the MOR Ab-

radi oi mmunoassay, i rTunot | uor | e ry, 2 ATnopt ecl p|IPaF on, “equilrbrium

di al ysi s, o03mtitedyf fnisiddier eadodinian thhagibods s@yudee SECE DKM | unm nescence
im*runoassaé!1 ECLI é?g{sand ELI SA ass n _various enbodi nents of the

. |
f or egoi ng(@E ¥ )ﬁhgnwle@(bal‘@i% (MERRGEP YdInphBSVE G as (A2 di zed
trol | - i | ject . i i ts,
The sampl SERUITNOE BB AN EORIEE SPQ 1D NG e S SSERE. ™01 °

of FRa
in the sanple. Alternatively or in conbination, the sanple is diluted prior
to determining the level of FRa in the sanple. Alternatively, or in
conbi nation, the sanple is centrifuged, vortexed, or both, prior to
determining the level of FRa in the sanple. In a further aspect, the
present invention provides a nethod for predicting whether a subject
suffering froman FRcc expressing cancer, such as ovarian cancer or |ung
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In a particular enbodi nent, the level of FRa in the sanple derived from

sai d subject is assessed by contacting the sanple with a pair of antibodies
sel ect ed woam2dse7sgr oup consi sting of (a) MOV18 anti bodycirusedillosmed to a
solid support and | abel ed MORAB- 003 anti body; (b) 9F3 anti body i mobilized
to a solid support and | abel ed 24F12 anti body; (c) 26B3 anti body

i mmobi | i zeRIol, SESOID NOsHppDSNLASY at @DRI2chni HBO BN NGO AQQVESSY PEMPF3

anti body i nmpbilized to a soljd support and | abel ed 26B3 anti body.

I'n certai A eRRddi B apgther sbodimey oy aP%b@é(l1§3Fé\4()fvrl§rﬁnf1h%dygr180’ﬁt consi sting
of a muri Qﬁotﬁﬂtéﬁﬁgﬁmrﬁ‘ t Eﬁgﬁboﬁgtbh&ﬂ%(e s éé@@ﬂe%’l‘g\/qgg%{ml&cﬁlgb'lﬁ gecific

ant i body, imeric anti Fab avi nmer,
ver sabody furttenefbddimean dleaarxdibm&y complﬂsieb@dymab% tegramalighy ehain sdr:ctedhfrom

From the QFapHicsnartns Hi-6rodty BuSEa EbNe 1T Erderiy Spnd B natl 5" o
chromophol gokalelcpye (SEQADAROOT S LAbEK 2GRV RPVERZISHR) IR 16). In

certain enbodi nents, the |evel of is determ ned by using a technique
sel ected ﬂdf@matm@y@r ougernelanatiost thegnbbodyeiseledes dhyastablerragipgihgavy chain

radioirrrrun nof | uor.i netr.y, 4 RiLtation, idibrium

di al ysi s, ?ﬁiﬁﬂ%glinftgm Usi%h Cog%?tﬂlﬁlOgﬁ“%mgs%wé#@cfﬁggﬁgﬂﬁ\é 1 hescence
i mrunoass &y 1§, RASEAR) ImNG: BRY; $A ZssEawH SLF (SEQIID Ne¥ i1 9)$ KeGPRVIHENSE@f the
f oregoi ng as ects of the invention, the control sanple is a standardi zed

control [ 8NO:0)Frd h@@(%PYWSE&H]%Np 21). In Ceﬁﬁln@@%@é}fﬁef@ﬁﬁlﬁdl nent s,

th I | of FR
(e, sa! Sl ALE I, GVOOAI g AL Ry RSigOMVERSRETA ] of FRe
t o det er n2hj ang thdrightewein vafiablRaedion LKe6HaVKIP@V YAISES) I]aNG'aI6y,, thetheavy

conbi nati on, the sanple |s entrlfu vort exe th, prior
det er mi ni ﬁ]@auﬂ Mg @Igloélf tsl‘lrgg&'ﬁﬁbiﬂg NO: 19? an‘(ii)ﬁledlgﬁlﬁiﬂf%?’a%ﬂf'ect t he

present P%’%%HLK%I%@KW@%’ (@E@?fﬂ‘ﬂg)eﬁ@f ok E}{%G}{eh cl?au?kf'Qia%Tére thfering from

ovari an cancer or |ung cancer term ni ng | evel of folate receptor
al pha ( FRRX20Hu¥hI FAIS:Nt(SEQIﬂﬂJINOol&) a@l the hghta:hslarmhebldeecglmed fromthe

subj ect; 0 f folate receptor alpha (FRa) which is
not bound%ﬁl %ﬁ;"vﬂﬂ (%Eélbg[ﬁ@té ith the level of FRa in a control
sanpl e, wher ei iy gpglkithier ans&liRehBRNetN8f FRY & the@hmbRaletiRed hemSammp! e

derived fromthe subj ect and in the control sanple is an indication that
t he subj eetbjedtliy ass@ggbbﬁdcqrtﬁacﬁmeéhwmplwﬂh alyerRAb 2003 disstseleetied frohetheevel  of

Campl o ui 0P Tl R B RS, B3GR e RN S P abel e

MORAB- 003 MB(DRABCJ@DB, anubbc)y,%@mrmtb@dy irhfoBibizéd @adsdlia sapseet ol lsbpadrt and
| abel ed 24F12 anti body c3) 26B3 antibody imobilized to a solid support

and | abel édF 1129@41baﬁy,|( rigodimapbilized fopowidiskprast andlabelebl P %ol i d
b
support aQﬁlﬂoﬁgfiﬁd(df?ﬁﬁarﬁ[ﬁod%&l%obﬁ%d B2 r%sga?&‘?ar?@ﬂ%lgt E@E? e urine,

serum plasm asc n various e ments o or egoi ng
aspect s ohntitielyi nvention, the MORAbOO3 for treatment is (a) an antibody

that conprises_the heav chal n am nQ Cld equence as set forth in SEQID
NO 7 and the | IyFRTAThEMPOURERS: @efil&rl e ram hg GPERCPHIGEROr B NO 8;

(b) an an}ﬂu‘i’ﬂgﬁnﬁmﬁ% Qhﬁ&q% Bﬁ{ﬁ)oﬁ%@hﬁﬁ’éﬁl%eanﬁﬁo& g ggéb(ﬁ% i body; or
(c) an anti body conprising SEQ NG 1 (GFTFSGY! EQID NO 2
(M SSGGSYeMneEDEVK@)odys a EBRHED 2SSCEFY, D NID, :aff(ua@mm rsdmd@mbocgEQ I D

NG 6 (VBB SR ST o e e Fohspect

the preseptarhpl¥ 8k @ bl R¥dcBRSTén ki grb@F cARRERS bNY rRIAEL, adiciiblaBat 1S
afflicted with an FRa-expressing cancer or for assessing the progression of

an FRaexpﬂéb@mﬁ@h@@H@@ﬂ ¢ﬂu@09meé@E1CFH@eRIWnﬁhbthdlng neans for

determm ng e B RladifbRL St RSCRYAR AR R ATEN Supgle Dound to
acell ina sanpf ef 1 ved Tromt he subj ect I‘nst ruc i‘ons Tor use of
the kit teclassefasmwhebiap cbﬁ@stﬁigbjf&iétstehﬁblaf filall Bise ehaiditimadassBaexpr essi ng
cancer or to assess the_ progression of an _FRa-expressing cancer. For

exanpl e, {RBUEFBISIRIES IBMYACRIEFRIEHIoNseqelikrE e dia YomREngigEHoBonsi st i ng
of lung cancer, nesothelioma, ovarian cancer, renal cancer, brain cancer,
cervical cancer, nasopharyngeal cancer, squanous cell carcinona of the head
and neck, endonetrial cancer, breast cancer, bl adder cancer, pancreatic
cancer, bone cancer, pituitary cancer, colorectal cancer and nedul |l ary
thyroid cancer. In a particular enbodsnent, the FRaexpressing cancer is
ovarian cancer. In yet another enbodi ment, the FRa-expressing cancer is
non-smal | cell lung cancer, for exanple, adenocarcinoma. In a further
enbodinent the sanple |s elther urlne serum plasna or aSC|tes In

T o o Y o, e —— O\



Figure 8 is a schematic depiction of the enzyne i munoassay (ETA) nethod
used for assessing the level of FRcc (i.e., FRa) in sanples, as described

i n Exanplwo2012dey/538 served as the capture anti body, whipch/udsemn@sHRcc from
bi ol ogi cal fluids. The FRcc was detected by binding to biotinylated

MORADb- 003, which was detected using avidin conjugated to horseradi sh

per oxi daseol(aati phiase HRRY,. electrochenhihgnihescBnatapintimassag (ECEIOindi HIASAf or t he
measur enent of FRcc in serumusing one- and two-step incubation procedures,
as descri B¥dYin Exanple 9. Figure 10 is a schematic depiction of the
three differen f at were
used with the ienngé;%% :3 %ﬁ%gegg&aofq?@f&%%ﬂ%& #gfﬁlgsré%gginggﬁ% ﬁﬁltﬁtogvel of
FRcc in heamsple aﬂamdar@sedjrggmbl loed af FRexiangiieeltiiyl subject. Figure 11 shows the
pl asma concentEati ons of tﬁg rrLB1 for |%d| vi dual. .subj.ects determ ned
usi ng ETA wit h't fF&d ¢8 ‘ﬁlﬁ‘ﬂﬁso & Lptrae Wil SHEtee BHOLNt i bodi es, as
descri bedgblrExaERh@1eddl of FRo, in th SHiSe. 181@1%@11%@ of ﬁlecohﬁhﬁ’étioﬁnéhe lsBmpRL Ween
0D val ues and FRCc concentrations (see Exanple 11). Figure 13 shows
the di st risdituiteshprastr tpHetsmpinfRabe boplcdtRanitbhsnpie. sabplelatnselwqrhn ovari an

1oy Rl T e S SR SRS R ohl alBl BReEL A g R A ©

concentrat)fpnandeltgeam})ﬁed usi ng ETA and ECLI A (see Exanpl e 12)

Fi gure 15 shows correl ati ons between ECLI A nmeasures of FRcc |levels in serum
and urine. Theltwitaepthe] Baeqtothe prasgntdayreEpn pedifesipddo garethedofaasestipper

panel ) an 6 (I ower
banel ) (Sq/hre@grgg’l{dé@digs;zifﬁ{btgdo&zltﬂé%ﬂaﬂ'ba %E'Gtﬁ{) e?&[»finl%ﬂgorr eelltolfgﬁa%f cerum
versus pl &s:aptoFEi@hzh &R)svHich isams Byindaonduli ea smplegen@edfrdm(tbee@bﬁcarrpl e

16) . gure 17 shows the correlation_of serum versus Iasma, FRa

| evel s foﬁn%%%médhemléﬁ folaterigegpiaralpha(EBg) whie %qu@)md oacellig gure 18
shows theﬂfe% ?ea\;/ftﬂﬁlquYeT%f pghﬁﬁgcbﬁy&lsgm Rr wﬁaéﬁyasdl%féqe@t)a@eemh@g pair 1

versus pair see e 19 shows the correlation of
pl asma FRkabwé IFRafmrthmswfsdmd tictrethe ysbjag apdiin tht coerelusmpéd is aR (see

ovel s ofasatiay o eitb e allRgT pafro s SR Setyr %%'é%’w éﬁﬁ%éé&ﬁ% o

OF THE | Mﬂ:el\[ﬂn derived frof@e @ﬁlﬁé&”i adsENENDY @&th&lngaﬁeeﬁim in part,
on the unex ed discovery that folate receptor al ngFRa3) not bound to
acell, iM ‘dil&dntdIOdell@V@bédeﬁéQ/eBCdld PP a @Pelﬁd @BA 3 atidagy.¢b) uri ne

ovarlan C esent

i nvent i onanghdAgs@ehobaizel @RS tolidksuppsit and®RbEloe 199& Rhiibddsatad@) of3 an
i mmunol ogi cal assay that exhibits the neces(sit%réﬁasenm tivity for assessing

FRa | evel §nmh9d§amﬁ10@§lzem@ goligk suppora pecklapels 8nidkpdye fentedmplefths | ed. As
aresult, i V. met hods for diagnosing an

FRcc- expr es ggoﬁgfgr bsfﬁgéségssn?a[n%%sgl\?%ls of an FRcc not bound to a cell

i n sanpl es der| ved fromthe subject. Indeed, the present invention

over cones the chal | enges observed du |npr| or attgnpts to deveI op an FRa
based di adddliads of Assessing e NrogressiQeledich R F xpressing R I1LE SURICE! an cancer

by providing ag, éf’ﬁﬂ}fé%@gb@ﬁie Iff‘és%ﬁﬁ’lnG@rRl%H'l@dﬁ’éct&Pt%‘érrﬁétﬁbd’ oP%%%?ﬁﬁé‘&e' evel s
of FRa not bound to a c I n sanpl es. Accordingly, nmethods and kits
for assessgiaggeswiethen FRosupjessng haweom d sibgect afflsded with dE\FBIaeqaﬂpmgsmg

FRa- expres sin cer _.an for assessj t he .pro ssi n of
FRaexpr esSTG SXAERITHYE B S FLR o oR ot bR AT S 2o% BRHa Rods

i nvol ve t b&l GRARANPISARridd fr&¥ehSsublectRad Rekp etl&eiioﬁ%ldte fe@eﬁt@fm' es, for
exanpl e, urine and serum as conpared to control |evels, in assessing t he

presence, alpbg(ldbojorhieh §m0®b0mtelad1§ﬂe’ﬁth e lwh@ﬁﬂh&mmmﬂ paneple, subj ect .
In partlcul al.; embodi ment vol.v of MORADb- 003
ant | body . REEIETELTR v 08 ECOHTA RS S8 AFE oRshBE5 ant 1 boay
or anti bodmﬁparbcawltlhgheSEleI dDHNQ ih tlﬁ&?oﬂﬁ‘éﬁé@ﬁiqﬁ} i 16EBlrﬂon thiQ@hé Barl¥eX will

(M SSGGSYTYYADSVKG) as CDRH2, SEQ I D NO 3 ( HGDDPAWFAY) as CDRH3, SEQ | D
NO: 4 (svssggsemr\amg ly gidoprain agfeeyepss iRdhsleyerskiRagy thessaompig geraed TOEE) | D
NG P (RN, AR 110 1ARPEFARAT, hBSob iShpRlis ERAHoPANID 10
cell in a sa I'ne or serum ternativ 9 chtlon t he
MOV18 anti body or an antl body t hat bi nds the sane epi tope of t he MOV18
anti body, the 548908 anti body, an antibody that binds the sane epitope of
t he 548908 anti body, the 6D398 anti body or an anti body that binds the sane
epi tope of the 548908 anti body may be used in accordance with the methods
of the present invention. Various aspects of the inventi on are
descrl bed | n furt her detail in the foI I OWI ng subsectl ons: . Defi n| ti ons

Y M r 1 o " o S - . T T

or serum gﬁ% %1?’[1bold g@%gﬁ%‘éh '9a 5&%{: Sﬁlppor?)ér% Er??)) %ﬂgﬁﬂ' broay,t(ﬁ)ef(g%j ung or




| ynph nodes on the sane side of the chest as the tunor; the |ynph nodes
with cancer are near the sternum (chest bone) or where the bronchus enters
t he | ung;woheizasnEe nmay be any size; there may be separ 2Ce/USROMAOSI4IN
different | obes of the sane |lung; and cancer has spread to any of the
following: (i) heart, (ii) major blood vessels that |lead to or fromthe
heart, (i the)cahcaaaiBarodress)sloxdphadilsgsgrdsy)thareby assedyaiy the pidgndssioh o€ tHear ynx
(voi ce boxﬁﬁ (vi) sternum (chest bone) or backbone, (vij) carina (where the
trachea j SRASXPHSSIBE 6HCRT ). the subject; whasgigghe Jeyel of fikop Wigh 1sRef bpRdie si ze
and cance I . . f ing is
rle T hora e T Ty e R e P 1 P
around t hentihodgsha birtdsé'Rve dn tr;patanbe embadinsypt, elxdsanploisheme perdrs, @hsnde
body, such as.the brain, liver, adrenal glands, kidneys, or bone.

Accor di ngPy?s°I'-vari ous enbodi ments of the foregoing invention, the |ung
cancer may be g sfihdriagsbet, MOprafht Hvehdh RoeRedl RBIRUATAS(EaPihe OCCUl T,
stage 0, stage | A, stage TB, stage Il A stage IIB, stage II1A stage IIIB
or stage bégrdssiondt emFResuprissine odncehia 4 sbgcsafflictiRaithen FRowaxgrassing cel |,

such as a _norml or cancerous ce in a. sanple r_exanpl urine or
serum. of ARt By dBlenSAMREHE I o8 ot RSP RS R AT R Prulieaf B, *a pha
(al so ref el Bth lirdnedampRCdarivERf@hPtha suljedtRand @mpachRe leedlef $olh@ t he al pha

i sof orm of the high affinity receptor for folate. Menbrane bound FRcc is

attached tescptRealpbr (FRurrhigkisppt Boyidte aspll iphespmastapleidsgsed Gpmtimp) )
anchor), cel ] and is
capabl & of Wiy IREINBAR it LRG| BndE IR eSO IPAE MR 2

vari ety oFRepn thealringlsainpksdeeised fromutle mgbjédias eorapartd eitheh@leeclroefpiRoduct i ve
tract, placenta, breast, kidney proximl tubules, choroid plexus, |ung and
salivary §le£840! s8gIplpHis @nfRgreatiogithathe %&ﬁrb%ﬁld%?gwdawlw rad ¥heregh? of

pr ot eases Q5. REYS PRALVPBFER QT m%rﬁ%é@ﬁnﬁ@%ﬁc&fiﬁ&ﬁltﬁé SijRE P Mhipared The
d ences for human FRa are set forth

consensus nucl eotide and amno acid seq
her ei n asw8fGhd BvAQE FRMinamelcdiol saspe ot dnvielligatidfathaetht sanckowilbpagplse,
naturally occurri allelic variants or sequences, caontaining at |east one
A no act HO8HRE MHLEREH:: B e ELAGR OB 0L BF MROAS PREAS RRIST It

As used hefeiuBject he term "not bound to a cell” refers to FRa that is not
attached to the cellular nenbrane of a cell, such as a cancerous cell. In a
particul ar enbdui fstier atphet. FRPresent ibpenintpgoddesanethpds afrabtsyriag the any cel
and is freely floa inﬁ or_.sol ubilized. in %iolqg@ga H%ui%ii_e.gi. urine or
serum FoP G E! 21 AE “HERRIRHDE FYICSHhE SURIsE SPEC O R B ERSEPTFERE nor mal

or cancer gafeef; ®lyldsterthinghamBletof fol BdtecbRosphadR ) fwHeaic @bobsundabhs, 1nto
bi ol ogi cal fl uids. The "l evel" of folate receptor al pha not bound to
a cel I', aselligerserspspmpledstisedsirey thauibjesiend spmparing hedeetpt Wlatal pha
protein a i i i 1 aasur enent
of protei%xgéég%gﬁygﬁgﬁ§ﬂgghgg%tHﬁ%pﬁgg%ggg?&%ggﬁgf%?&%Tgg@?@p(%resis,

capi | | ary seljaa twithpheteesl &, FRu @lhcopaolf aunpia) eeheldig b thcedasoimathe tvapdfyFRdHPLC) |
thin layer chromatography. (TLC), hyperdiffusion chromatography,. fluid or

gel preci i ¢ AeTMELEMPSndCrivag E@Hbﬁeéﬁ%ﬁeaé CPEeREHyY e Eqvef PR inthgss ays,
spect r ophel,arRthihFleas ¥ dicalibPMabik QEREF Wil gm@@@%ﬁ&ysg&@wé&iﬁw e or

doubl e), solution phase assay, | nmunoel ectrophoresi's, Wstern blotting,

r adi oi mudeassayn (hRll¢)e]l oERR ¢ metheisakiedsanmiedosed bem thesshjest {sEohPaAs),

i fluor t . and el ectrqcheni.l ymr i
(exenpl i f P B 85O P Recaiiel Sample i 4 i Ep Pl arag giient T g svel i s
det er m negiowsy ?Igwanﬁegfe@gynél@agegsés%@ mﬁap@?ﬁes%n Oe6 HRRESk prddsiAB e et |

her ei n. is generally preferable fo imopbilize either an anti body

or bi ndi nghepobicei. n specific for FRa not bound to a cell on a solid support
for Western bl gt 5, And L IAoh UG eSPo?é‘%ﬁntﬁgQ’l' S i b AhERRG! 1 d phase
supports or carriers include any supp Tapant & of bindi'Hg an anti gen or
an ant i bodypreddld cak oW ses¢ R0 &18 Y groap omlissink RE lungeagtersBesopalipsiay r ene,

pol ypr opyl ene, pol yethyl ene, dextran, nylon, amnylases, natural and nodified
cel | ul ose8YAFdIpacsyIcAicaResT, RaBISARLST. cRRvdCahegiret inagopharyngeal careeski | | ed in

the art w : ri - or. bi.ndj Lbody or
antigen,wgh%n§#gpéle g P%B?%ﬂ%ﬂg%?ggﬁgﬁ§§§%§%%?5 gﬁﬁ%@ﬂh&#%%ﬂ% Q pr esent

i nvention. For exanple, protein isolated froma subject sanple (e.g., urine
or serum) can be run on a polyacrylam de gel el ectrophoresis and

i mobilized onto a solid phase suppor8 such as nitrocellul ose. The support
can then be washed with suitable buffers followed by treatnent with the

| abel ed anti body. The solid phase support can then be washed with the
buffer a second tine to renove unbound anti body. The anmount of bound | abel

o o oy - N T o o Aa Y



art. For exanple, stratifying includes characterizing the FRa expressing

cancer into Stage |, Stage Il, Stage Ill or Stage IV. In certain
enbodi nenwe,20f3tEy™s9l refers to cancers that are | ocalizedTius2@nes@art of
the body. In certain enbodinents, Stages Il and Ill refer to cancers that

are locally advanced, wherein a distinction between the stages are often
speci fic bhdiheapad] panuteatic caRee bondtanad: yituiGi-agamcklV colefeets ciiwecanter s t hat
have often netastasized, or_spread to other organs or throughout the body.
As used h&epiary fihgoideapgcer siapajtiqularegthodingn, PrEREPIGTURE FERTDI |1 fe of a

subj ect. Wl fhnfiaScde flardiid hfbolierf AACFR o-ckBre0f SHRACK RERLmaRtEY ! val
refers to t efalTureo a tunor to recur. use erein, tﬁleterm"recur"
ref ers tolingeanerguolvbharofidenocareinomacancerous cells in a subject in whom
primary treatnment for the tunor has been .adm ni stered. The tunor nmay recur
in the origina néfio_tﬂéerﬁpqch heRyeHFaf 1%8??°W%{rﬁ§e%€9d§??t?lf)ﬂs fe>eNfiddi ment, a
tumor t hatyhe@ers sutjset &f affiR@SRHIE ol #RA @fcdr NG @ dliMab tHcUBR of @slatehi ch the
subj ect was treated. For exanple, if a subjéct had an ovarian cancer tunor,
was treat egepintalpbb §dtuerhitlyisdot bowiddd agabtihe prioy sanipde dedveddrom theor , t he

tumor has recurred.. In additio a_gancer n _recur in di.fferent organ or
i ssue t harehe iein o inee 8F BT seChimdds dhet fratoe Slkal’s of

t he | nvenkiceiitentration dEefE@BANIbIUNY EOT p P isSandAgiestiondthat tB@sibijédaigpart, on

t he unexpected di scovery that folate receptor al pha (FRa), not bound to a
cel I, is plisted #ith@vagat edctlevel s in the body fluids, for exanple, urine or
serum of a subj [ - I .

control sampl el V4D Hiell fhe ISR Y B2 o GENRERGTE fEPRIRLAPRD. Lor,
on the i danthefuriaatimple af a asnhcenmativnl o @reasdr tikssayput Y0 pexnlpatost 1(eOhecessary
sensitivity for assessing |levels of FRa not bound to a cells in sanples,
where pri 88/MHe-r8atd 408 ngdmbhent | +-8Weas/ads. 9b‘?15i18é)88 pefpfecdout HeOUS esent

i nventi on,o¥ar GBARS st hal | gRaessonsesMed t11P 0B HoRRL AbbeMR God O

devel op aRgFRé- based’dg)?e{%nos’ti c assay ?éor ERa- expr esglgng ‘cancer ‘such as

| ung or opginilanboan®di00pe/pLowi abonig2Be00 peimh.ob egintdadatias sy theaphjebes of

accur at el é@ﬁséfsghn% l.evel s of FRa not bound to a cell in a sanple, e.g.,
urine or e With oVaree@8eefi ngl y, net hods and kits for assessing whether a

subj ect has or i arffus hipekts! B 16RY 8f PRIINY d@BTRAE BYBS RStz MBe S&ApIevidnd,
further, for assessing the progression of an FRa-expressing cancer are

provi ded. an antikpdy dhas bends ddiondier sxample, the edwsyiihsedtoles frere theognoup i son of

| evel s of FRa .not .bound to a cell in sanples, for exanple, urine and serum
as conpar 8%nsf%mggrfitrol | evel s, in assessing the presence, degree or risk of
devel opment of (pvahhaFodyan&®indsithé kensSeiiope bs thd. NPORNIOGHS tibbEyiods,
Prognosti c Methods, Ri sk Assessnent Methods, and Stratification Methods
Specifical ly, fhangnaBeditcomprsig i b NPddSFdiFagndal$)asdeihBdsSEQAD
assessi ngNUISEEs AoSYRNAFADS 1R fakicTIgl i) IBNBRATRIADER Gy PanCer
such as |lung or ovarian cancer, p?rognostlc thods for predicting the
progr essi QIDRH3, BEQ-BaNEX P £8 S5 SIS SONIAEY asITIORLASSEQ M) NO: 5aGAISNMM Sancer , and
ri sk assessnent nethods for assessing the leyel of risk that a subject wll
devel op ¢ ROMREAEIROS N1 ROESSYBINRE} i BRIBhe i nvent 1 on pr ovi des
stratification yRihoesy fOdbaRti fyi ng an FRa-expressing cancer such as

| ung or ovarian cancer subject’into cancer therapy groups. The vari ous
aspects and entdinmetibadyocthatttheds the eathé epitoge s& theMdOWéraptibody; i nt ended t o be

non-limting and to ss, al | possi bl e conbinations of the specific
enbodi nent s mﬁ%it%%%ﬁéﬁgﬁnﬁﬁ%o%y apply to any of the methods and kits

di scussed her eiff) aRhnlly TRA bARIs A same epitopdI s (RBHAYILR Biibbdhg Present

i nvention can be practiced in conjunction with any other nethod used by the
skill ed practi t9)dheeD3? ditdgAvse an FRa- expressing cancer, predict the
progression of ,an FRare S| ncer... or SRS Inkibe | evel of risk

t hat a subj ect @& 'alnlalr?ﬁlé?/&é{)%%tsbé?\ S%Eg?aerﬁx%?%tso Fﬁ%ﬁlg}ncer .anhQOdy’ I n one aspect,

the invention piayastiésnds tebhed tef saakspaspdg hbebBeangbalypj ect is afflicted
wi th an FRa- expressing cancer, by det elr\IBSnﬁl ?gg%he | evel of folate receptor

al pha (FRa) whijehn patihedy cparsing oER K2 M ERRIGESER By i ne or
serun) derjqy. ' ' ' X l.at e receptor
al pha (FF{Ea\g(y\%ﬁ|(I§:];11:@:?sl\F %?ﬁggﬁ It((g?gsdg@i : ngb“ ?ﬂ@%ﬁ@%ﬁ?@ algn a control
sanpl e, wherein a difference between the |evel of FRa in the sanple derived
fromthe subject and the level of FRa in the control sanple is an

i ndication that the subject is afflicted with an FRa-expressing cancer. In
a particular enbodinent, the level of FRa in the sanple derived fromthe
subj ect is assessed by contacting the sanple with an anti body that binds
FRa not bound to a cell and is selected fromthe group consisting of (a) an

N T o o -, o " n N NN PN o, =



The anti body that binds FRcc may include a |ight chain variable domain that
i ncl udes an am no acid sequence substantially the sane as, or identical to,
SEQ I D N@0=2412/06m9ant i body t hat bi nds FRcc may i ncl ude paThmsamy/osdsai n

vari abl e domain that includes an am no acid sequence substantially the sane
as, or identical to, SEQ ID NO 58. The anti body that binds FRcc may incl ude
a |ight anhRHhSBYIDND:A] RICSRRIFES YAoReisrtSDRMie SEQNID KO:32 QMAKThAED

vari abl e domain i ncludes an am no acid sequence substantially the sane as,

or identi 8afPRE2 g SHOIRAP23 (QHE YN WdaoyCORdi3n vari abl e domain i ncl udes

an amno acid qrenGes sufshantial ly the same as, or identical to, SEQID
NG 58. In sorre%lgng%dl ment s tge anti body that bi nds FRcc is the 26B3. F2

(26B3) anti bodyl) en asrboamithaydmdithrediang efp[tagmmﬂleﬂabﬂemﬁbod@fapabl e of binding
either a native or duced .f.or f F Q t he
Sht i body has aRum Mg RroRaHdbaREQ EERER (b S T TRER IR s, (e
anti body i QQWWK@PKF@@)'aQQ‘ERH?@EQ$N®¢P$@@VRDYTMDY) as

e

ant i body- producing cells deposited with the Anerican Cul ture
Col | ect i o DRIGBGEQHD WN&»:8H (BIABESHDTYF@NEEH@S% @IDRQMSI%Q IDM(OQEZOQ) on May

erbodi menlE SN REShY Ry TRAEBIAND ERRCN e et PRI ror e of the

l'i ght and heavyn)chal IDLERHoAY; t he anti bodi es produced by t he deposited
ant i body- produci ng cells. In sone enbodi nents, anti body t hat binds FRcc
conprises the [DgREnahelbaiindshe sroeenitpees edidriatibedyt he ant i bodi es
produced by th ni blndlng
B rangenent s of R by sl BRI s G N ae FPRIESERED ' 2
scaf f ol di hND: 3EU‘QIK83}KGSNNMNIPSJEIﬁNba§(dDRgI2pSEQHDNOSB%(EWKAMBH)m thin the
scope of antibodjes that bi l% er. rea ent %aél bog]ﬁes t hat

Dy R ecc ORI s Rh N2 (B s S TRy Sy e QKL b

ant i bodi egg @DRI12OMIRY fih NO-ay abbaRlcey ik sag(tm§earch of anti FRcc
anti bodies at http //%w lho\?%co?r%gre corr)b?5 as listed in the table bel ow

Pr oduct Corrpanyq)@mﬁm antibagpl i cations Reactivity Muse Anti-Human FRa
Purified - I\/axP

b Pol. cI onal ti bod Uncon ova Corporation 50
jig Detection ﬁf £ B Al t W(%ﬂ@lﬂ%?%@ggéﬁ%%{% ;liy’Humaﬁ Mbuse
Anti - Human FRa(ﬁldﬁ'aflﬂﬂ%di Naxfp l@m@@B@ﬁ@N@ 4P Y RO a5 OTsrom) Ugad g Abnova
Cor poration 50 Western Bl ot (Transfected |ysate)

Det ectl on Ant| bo
Human RabBiQ:43y Iﬁ&%&iﬂk—‘ﬁé’ﬂﬂi}mﬁ) @dgmmawqmowdmm@my) as

(77 ansi ek SRy SHEE RBE A5 e sB e o 06 HEGTH R Yt i rra

Pol ycl onalCDRItI HRIVEQ U o418 goHES KAPWE) SYSDRIB; Bi ol ogy 50 p. g Western Bl ot
Human, Muse, Rat Rabbit Anti-Human FRa Pol ycl onal Ant | body, Unconjugated
GeneTex 100 pL(NWhst24FA2BnehodyThe useful ness of this product in ot her

applications h
Receptor Al phaa‘?ﬁa%tlg&ﬁnh%ongf S%Se%ﬁdr?%gg F%g}tgggatahq gg%cg&e% |ences 10
my ELI SA @ioup@0Bsistink FQ0MHHuVKNSEQ TDING eE)ehK 2o H i WRIYNGEHG I Sige gt 1y,
Western Bl ot Bovin Ant i - Bovi ne Fql ate Rece or A FRa)
Pol yol onat-KBHOVIPSERgR S £ aahh el R Sesti D BEubtied £Lr sa
(1:5000 - 1:25Q00}.,nM6sdehR B 1s§a0é/lf£}?ab%% oAby BAMiN& 1 el &m Racept or
Al pha (FRa) Polyclonal, "Hp Conjugated LifeSpan Bi OSCI ences 20 ng

group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH FAIS,N (SEQ ID NO:

18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ ID NO: 20); and

LK26KOLHuVH (SEQ ID NO: 21);

(w) an antibody that comprises the heavy chain variable region LK26 KOLHuVH
(SEQ ID NO: 21) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16);
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ELI SA (1:2000 - 1:10000), I munohistochem stry, Western Bl ot Bovi ne Goat
Anti - Bovi ne Fol ate Receptor Al pha (FRa) Polyclonal, Hp Conjugated LifeSpan
Bi oSci encwe 2000@17spg ELI SA (1: 2000 - 1:12000), Gel ShifPCT/US2011/059411

| mmunohi stochem stry (1:100 - 1:200), | munohistochem stry Bovi ne Goat
Anti - Bovi ne Fol ate Receptor Al pha (FRa) Polyclonal, Hrp Conjugated LifeSpan
Bi oSci ences 2000 an-ahgbdR0Bati coinpliseHht HéavyWhatnevaniaBle ot giBo VK6 HGY &L SLF
Anti - Bovi ne_ Fol at e Receptor Al pha (FRa) Polyclonal, Hrp Conjugated LifeSpan
B 0Sci encOERED ivolD ded el shha it Seiridh iy K B Y48ROIEX Dons) |
Innunohisquggyistry (Parrafin), Western Bl ot Bovine Goat Anti-Bovine

Fol ate Receptor Al pha (FRa) Pol yclonal, Unconjugated LifeSpan Bi oSci ences
50 ng ELI SA (1()GaGatibodly. thC@@Ipristntim hopryediami taaitablene give EKEOHuBIEbt Bovi ne

Ui Tespan BroSe GRColS AEsd8) age Her&htpverabisgeeo L ohey RIw- ¥ 1986

| mmunopr egh pi¢:atghon, Western Bl ot Bovine Goat Anti-Bovine Fol ate Receptor
Al pha (FRa) Polyclonal, Unconjugated LifeSpan Bi oSciences 1 m ELISA
(1: 3000 - 1: 9000 partipwanepbedinpit dieiaofibodpgkindsy the Boe eEtnpene theodORAb-

Ant i - Bovi Fol at t Al ph F Pal.ycl I ' ted Fol at
Receptor NUBHAChRa) o1 PLGsafo B Babae i TR I E, sEETERPER™ T 000 - ¢

1: 9000) , |(GRURSEYEEISPht ADRHIL, SWESIEND: Bl MilS RoGE N YMABS VARG )ias BDRHE, Fol at e
Receptor Al pha (FRa) Monocl onal , Unconj ugated LifeSpan Bi oSci ences 200 |-1g
ELI SA Bov SHE WbUSE MHEDDEANHA Yhar ALK eSS B NQ:ARAV S5 FISEHNIE BSci ences

200 1-19 CpRLI, SEQ ID NO:5 (GTSNLAS) as CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT)
as CDRL3. In another embodiment, the antibody is the MOV 18 antibody. In yet
another embodiment, the antibody binds the same epitope as the MOV 18 antibody. In a
further embodiment, the antibody comprises a variable region light chain selected from
the group consisting of LK26HuVK (SEQ ID NO: 13); LK26HuVKY (SEQ ID NO: 14);
LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16).
Alternatively or in combination, the antibody includes a variable region heavy chain
selected from the group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH
FAIS,N (SEQ ID NO: 18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ
ID NO: 20); and LK26KOLHuVH (SEQ ID NO: 21). In certain embodiments, the
antibody includes (i) the heavy chain variable region LK26KOLHuVH (SEQ ID NO:
21) and the light chain variable region LK26HuVKPW.,Y (SEQ ID NO: 16); the heavy
chain variable region LK26HuVH SLF (SEQ ID NO: 19) and the light chain variable
region LK26HuVKPW.,Y (SEQ ID NO: 16); or the heavy chain variable region
LK26HuVH FAIS,N (SEQ ID NO: 18) and the light chain variable region
LK26HuVKPW.,Y (SEQ ID NO: 16).

In a particular embodiment, the level of FRa in the sample derived from said
subject is assessed by contacting the sample with a pair of antibodies selected from the
group consisting of (a) MOV 18 antibody immobilized to a solid support and labeled
MORAB-003 antibody; (b) 9F3 antibody immobilized to a solid support and labeled
24F12 antibody; (c) 26B3 antibody immobilized to a solid support and labeled 19D4
antibody; and (d) 9F3 antibody immobilized to a solid support and labeled 26B3
antibody.
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ELI SA Human WD 2012/ 061759PCT/ US2011/ 059411 (FRa) Mbnocl onal, Unconj ugat ed
Fol ate Receptor Al pha (FRa) Mouse Anti-Bovi ne Fol ate Receptor Al pha
(FRa) Morwol2orealei17sinconj ugat ed Li f eSpan Bi oSci ences 200 PcTAmg2ELI0SA1HUMAN
Mouse Anti-Bovine Fol ate Receptor Al pha (FRa) Monocl onal, Unconjugated

Li feSpan Bi oSci ences 200 |-1g ELI SA Not provided Mouse Anti-Human Fol ate
Recept or Al phalf &ra)n dbbatimeina) the bititaidy Ugedetsd fChanke £d3P Solsidiagpan

Bi oSci ences 100 i.t.1 ELISA (1 - 10 p g/nl), Flow Cytonetry,

| mrunocyt GEHBRABERSAY. 3 ARRIAD ATt e tHLed(aptiodh A DePeEF R SNtiMk Ry Rabbi t
Ant i - Bovi r opakh i} | f eSpan
Bi oSci encglgl H%ﬁ%%h%%g%@i%@l%ggﬁ’@gﬁ’ :gffg%%’ne Fg’g%g%gg ’elgétngirjo "pha
(FRa) Pol yad odaihainldntbodyu galtedathiefye SpancoBitosaioanthe sinfiloddyps tabektd dfoklot

provi ded Bovi ne Nbus ti - Human FRa Pol ycl onal anti body, Unconjugat ed,

& one. 1 of SEMRECHE bfaoe TR ATORIT R OB SISO EEPES G hk ST EpHE: of

ELI SA MoygarofM¥phofdulBe), £figorBghoteligedlor abeeAMaRBtied Novus Biol ogi cals 0.05
ng ELI SA, Western Bl ot Human at Anti-Human FRa Affinity purified

Pol ycl onal ant libeattain @hbedime@onthetratkef FRDsS¢srmmedHy usingq togdwtigen Bl ot
Uu man Goa%fgg‘cr%ftzd froHrlljlqﬁg gr'f)ﬁf)l cé‘}clsfisitpnigto\f v&%lélt%il‘r]; f.)l%g aan;?§|/sYs? lra%ﬂ%hm?ur}ltogs%ggy’
nconj uga
immunofluorimetry, immunoprecipitation, equilibrium dialysis, immunodiffusion,
solution phase assay, electrochemiluminescence immunoassay (ECLIA) and ELISA
assay.

In various embodiments of the foregoing aspects of the invention, the control
sample is a standardized control level of FRa in a healthy subject. In another
embodiment, the control sample is a sample previously obtained from the subject.

In certain embodiments, the sample is treated with guanidine prior to
determining the level of FRa in the sample. Alternatively or in combination, the sample
is diluted prior to determining the level of FRa in the sample. Alternatively, or in
combination, the sample is centrifuged, vortexed, or both, prior to determining the level
of FRa in the sample.

In a further aspect, the present invention provides methods of assessing the
progression of ovarian cancer in a subject afflicted with ovarian cancer, by determining
the level of folate receptor alpha (FRa) which is not bound to a cell in a sample derived
from the subject; and comparing the level of folate receptor alpha (FRa) which is not
bound to a cell in the sample with the level of FRa in a control sample, wherein an
increase in the level of FRa in the sample derived from the subject as compared with the
level of FRa in the control sample is an indication that the ovarian cancer will progress
rapidly; and wherein a decrease in the level of FRa in the sample derived from the
subject as compared with the level of FRa in the control sample is an indication that the
ovarian cancer will progress slowly or will regress, thereby assessing the progression of
ovarian cancer in the subject; wherein the level of FRa in the sample derived from the
subject is assessed by contacting the sample with (a) MOV18 antibody immobilized to a
solid support and labeled MORAB-003 antibody, (b) 9F3 antibody immobilized to a
solid support and labeled 24F12 antibody, (c) 26B3 antibody immobilized to a solid
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R&D Systens 100 I-1g Fl ow Cytonetry, Western Bl ot Human Mouse Anti - Hunman
FRa Monocl onal Anti body, All ophycocyani n Conjugated, C one 548908 R&D

Syst ens 1WO 20231687581 ow Cyt ometry Human Mouse Anti - Human PERaSMunosd4onal
Ant i body, Phycoerythrin Conjugated, C one 548908 R&D Systens 100 Tests Fl ow
Cytonmetry Human Mouse Anti-Human FRa Monocl onal anti body, Unconj ugat ed,

C one 5489@@0R&Bd$@}@1&1m@m4&®mbod3g akdl Qay BBt adEiBbdyyimrhobili Aoy taco e Rugiorty
Western Bl ot Human Muse Anti - Hunan FRa Monocl onal Anti body, Unconjugated
Uni ted St &A¢RPEFSLER? é%tllboﬂao For egpngnle. dhe sappriG/may (06 meipgserum, plasma or

| munocyt g %&@stwu\Mﬂewlﬂothmn In a preferred enbodi nent,
the anti bo that binds FRa conprises at |east one of the follow ng CDRs,
as derived fron1the murine LK26 heavy and |ight chains: SEQ ID NO 1

( GFTFSGYG, ADSVKG) as CDRH2, SEQ I D
NO. 3 ( HODMEHIRERY) SR : ' i araquylVierapy (Bopps” SEQ | D
NO 5 ( GTSNLAS) I@§ﬁ§%l=2sp%adt}§%%sls£} 1%&06%@&%PYMM 3B stiddRldg aSee US

Pat ent No. 5, 646,253, the contents of which, as they relate to the
ant i - FRcc saiedt bitiited withzn E&yeme&smanwrum ope e atricast fm@n@m@n thezapy

i ncorporated h iLn_ b rther tat' n de iLn the

fr anevior kg B8t Gt A GO P gt e &ReT vERh ¥R REReuhe s o

whi ch ar ecélgfi@BYarhple AeROsElf thy subice 8086 atifying the bubjévn@itbene pf aflelst ed
enbodi ment, the antibody includes a variable region nght chai n sel ected
from the H6GRICEDHSTRPY]FiRURSP aﬁqdzwmﬂ@v esrdolaty 1eeptarlphaRiq) wch(isees | D NO.
14), LK26 S I and a
vari abl e F@%FE&GhEESQhQ%gﬁﬁeﬁgrlmqﬂgx%ron] %ﬁﬁ%pga&”géﬁkﬁgﬁgﬁﬁﬁg% LK26HuUVH
(SEQ I D Nakn\aeﬁ)frorhl{%&dujébt 1|§AksSsde(b$EQlﬂaEhrthhe 18hple KBGHUAMHbSEF-tHaSEQ | D NO
19); LK26HuVH 1, 1_( SEQ | iﬁ and LK26KOLHUVH (SEQ | D NO. 21). See US
Pat ent  NoPIngs ERg; E@?X&W@%@epﬁa@@ is Rjected from the group LoORHYIEH UsRBodi nent

t he antlbggﬁnlgggﬁhgp§whg§ heavy chain variable regi on LK26KOLHUVH (SEQ | D
NO 21) and th 1 ght chain variable region LK2Z6HUVKPWY (SEQ I D NO 16).

| n anot her enbhdwnmnmhemm@aamhbbummnamwmnpsesnmhmahmahqimhmmnﬁmmgaable

regi on LK2q5EVH LF S g NG 19 and the |i % hal vari abl e region
LK26HuVKPW nl'%“ ¥HcY “rgLﬁaP?Férmt&ﬂ‘}g& ﬁ‘éﬁ%“ s &Gt SRy
conprises gﬁ ? ﬁ@éft)érrﬁﬁiﬁi gthy &"vb%f@laﬁ&%?@or’d}%ﬁ K'd AR, iNnbTand  NO 18)
and the ligh ain variable regi on LK26HUVKPW SEQ I D NO 16). I n

some enbod¢lhiam winesamplederivay fn@erediletsabm@, arstfarisdng ﬂle@ublléct int angloé aFRcc
accessi bl antlbo bi ndi n articu

munocyt Sandeftoegadber oD oS Ru BRI Y RinB RS ky tlsnk g wpien
transferr @chdt Qoﬁhd)ﬂ'oettd’eﬁaﬁ R WarpW. flara faﬂﬂercb@pédﬁ nad stmﬁtxedu@lolslmmase
antigen accessibility. Heating of the sanple in the pretreatnment buffer

rapi dly diesmaeds efhdrafifyingia pitieciplicisd vithanddlq-sxpipy ingedeBeerting oaaef gens
(may be t l.].y in fixed
speci mens A t%ﬁlecalngﬁ tﬁ%ﬁz@y Elgﬁgé Erfgéerrrn%%lgg@éclgggl %,1 Le re&Ag)nt f%ﬁ%;ﬁ EI ndi ng.
The term WﬂlI[CﬂhtlB eat aeint tdamf:élbrn a mhﬁnuaﬁﬂleldﬁheecbframgbahibged&earndlstrathf@qrrgef er to

a buffer that js used tq re cytol ogy or histol npl es for
i munost affi Sﬁalecbamrmfaf fe?“% Un GRS ARTTRY EIRERS bﬁﬁfxg it Teved S EF | ty for

ant i body Péc@%do fﬁ{(ﬁrv@h&?ﬁtn%?%mﬁl{f)fa%u iRdhe GO éa%’?pl@ pH-specific salt
sol uti on, a detergent, or a nonionic or anitonic surfactant such
as, for exarrpl @Vmuet:mjob@mdnmczfdhafm‘tgwng opedioni daiicvestiod,dot BRe, an

alkanoate or an al koxyl Q%e 9#%%?§@%b ends of. th?fe surfactan%s .0or _even the

use of a B%‘Rrsssé%l PRSP $£OBRF P S URg T TYgCAREAIBPR e s ol ut i on
of 0.1% t gvadi¥mQhn&e N aRahdes, HBainGan&PtettA@hioer Qfasébh%ﬂj #Ezﬂ‘éﬁn&if sodi um

| aur et h- 13- carboxyl ate (e.g., Sandopan LS) or and ethoxylated anionic

conpl ex. bqrastowe celhbudinaeatod thethﬁf@dpn@nwéa@nﬁbwmetmlfca@qer rmffdsa%@elbe used as a
slide sto buf f | ar [ exanpl e,
he uri e eanprarereusiof Pk S BB b SaBREP Eone Bln 7T
guani di ne nfetiei@dri@ifroid cancer. Iﬁrh)'palﬂﬁuﬂ&d:nfb@ﬂmmkltﬁ@FERCeﬁipﬂfsﬁhgbihcﬁi)i'se

accessi ble for antibody binding may be used in the practice of the

i nvent i onOVHE|dBeeig [ othgiembedinegt thel/Rp-crpierdus cassii nPrrsil callt . See,

for exanp Q ta. Cytol. 46:25-29; Saqi, et a

(2003) Di{% E%?o“af?% %{a%eg‘ggagé}lﬁ% Bi bbo, et al. (2003) Anal. Quant.
Cytol. Histol. 25:8-11, the entire contents of each of which are

i ncorporated herein by reference. Fol | ow ng pretreatnent to increase
FRcc protein accessibility, sanples may be bl ocked using an appropriate

bl ocki ng agent, e.g., a peroxidase bl ocking reagent such as hydrogen
peroxi de. In some enbodi ments, the sanples may be bl ocked using a protein
blocklng ‘reagent to prevent non- speC|f|c blndlng of the antlbody The

o, = o o o o



In certain aspects, the invention provides nmethods of assessing the
progressi on of an FRa-expressing cancer in a subject afflicted with an
FRa- expr eseiznp/warseer by conparing the | evel of FRcc i npatameophiasderi ved
froma subject with the level of FRcc in a control sanple, wherein an
increase in the level of FRcc in the sanple (such as a urine or serum
sanpl e) deri veth irosinrtabieecs il @etene ivpati@tis dirtdted femebds o assasipke is an
indication that the cancer wil] progress rapidly, or a decrease in the

| evel of PRE®ET fsyuest satfictedgwith Qeiancapser iy deigmaeine £ leviiphtdaewi th t he
I evel of Fé%e%of ngmesrgwﬂla{ ls%vp&ﬁld'té aac@uwg'hﬁﬁé J’%o% hathvddhfofapcer wll

progress slo regress. Simlarl assessing the |evel
of risk t nageca, \shdelﬁahe wickdnceleVER o pvhawh Eﬁat bmmdesmcnlglrcmnmene saplkve

conparing the | FRcc.in a s | e derived.from ct wth the
ovel of KB e wpiost S e it hoir SR B e b Bl of Frec
in the sanpli@ed SMBHvaSaHEdnRE, Or serum sanpl e) derived fromthe subject
conpared with the control sanple is an indication that the subject has a

hi gher | evel ofn Varsiusmpede\pélﬂmoﬁomgom FRecexplrtbe givagtioaribe preagnce ofifRred t o
normal ri sk . ecrea FRcc in
the sampl & B s SRS FERs i o s P LRReR T herb Lyl FopOree
the contr gh/nAanpbe 115008pgMb] At oN00MBE/mINebsuthp@od p@ﬁﬁLaabb@oAmodoevel of
ri sk of devel opi ng an FRa-expres si n((p;(? cancer_as co to a normal risk

in a heal P&YNL.38PY 13000 pg/mL, abOAh%@ P/, pbowtéﬁwnﬁrpg/r@k abpat 1%94%kal | y
S|gn|f|ca n e in the
ot ey BYTIEEPSOIS Rl AL Ao O APH A0 MGy FRE BRGUERONE . Doae
of the |nuﬁh<tted)wlthldvaﬂm19cﬁnhodl nment, an increase in the IeveI of FRcc in
the level of FRcc refers to a_ |level that exceeggha cutof f val ue determ ned

usi ng an ROC afhy3ius aspsclsx@gpgvet PedRions gtarpined BY comaciingthetamiioddinent , a
decrease bLf,hdiRdyeyebifdk P'R?Cq:oﬁr@;&ﬁﬁﬁe tHe Qnthﬁ)\ﬂ%s ée”ec@edtﬁ?&{l tﬁ@ﬁ%hﬁ that does

not exceed a cutoff value determ ned using an”ROC anal ysis. I n ot her

enbodi menteysisting of:ncr ease or decrease nust be greater than the limts of

det ecti on of th 0 m ning.the | evel of FRcc. In. further
embodi nent s, aflﬁl?{l]% ?}bllﬁ‘géﬁ%me (ORF 2} &ﬁg\‘logf*é*&@rantﬂhaﬁh he standard
error of the a?@%ﬁ%ﬁﬁﬂédy&&ﬁlﬁﬂmg@mm@f@rlq@i'PYF@G@f(ﬁli@ra@@mHﬁ tQlpast

about 2-, about 3-, about 4-, about 5-, about 6-, about 7-, about 8-, about
9-, about N(B2 (WS}%{GGSYQ YY/&BSMKC?)OLS C%HQISE@ID m@uﬁqmm\%m as500- ,

about AOOPTIEIE 0 BSRRLTT sV SRS AR £ BN BT AR g

par anmet ri CDRLQIIBE@MD NGOG (Q@VSSEPIY\MBYﬂ alCBRILGS, conparisons, regression
anal yses, and the |ike. I n ot her enbodlnents the increase or

decrease is a (@ MQVi&antidadysl e derived fromthe subject that is about

5% about 10% bout 40% about
50% about 60% (‘%ggh%lﬂ%p}hah@%sttﬁgg%%’@g‘ﬁ%t %gg%@ﬁgﬁb{@tgtaﬁ%% Y about 150%
about 200% ab(n)tthe?,ﬁ)@%i)Sab@hﬂdwlOO% about 500% about 600% about 700%
about 800% t 900% or about 1000% npre or |ess than the |evel of FRcc
in the control (()fgé‘i‘rﬁ’l‘teb‘)dw aé%ileirsﬁléﬂfw@%Eﬂ?%@ﬁt5§§9q8t?éltﬁbﬂ@ﬁease or decrease
is alevel in g@ehémgealgf%a%/’ed fromthe subject that is at |east about
1.5, and nore preferably about two, about three, about four, about five or
nmore standard dewnaniibedy thidvedsahe bzeh@vpitdpe agther@y®8laptibddyof FRcc in the

Igggt eg:orzggplng(%%@et %%Piqéf’ E’U{Slij é}E:etsa 8?%@%%&2 @ﬁggipfgsm ng cancer"”

may refer to t@?a@ﬁﬁ’tﬂfo@§%b@1 r19ii1 Ed:BﬁN@(ﬁ mFW)%mHi rSEQQD' €ss severe
to a nore severe cancer sta his could include an increase in the nunber

or severi NP:3f (RIEWMDI%NQH@EI@@)@?CHB&QS{SEQ 1D NOn®/ pedyFlaYd s whi ch t he
cancer 1S guau %%@HS'N%PSF@%‘@NIMA s ChEEy SR Bor N@ﬁ@f‘iﬁ’ﬁ‘i‘tﬂ% the
progressi on I's’a progressi rom a Iess severe a e to Mor & Séver e
stage, whes €DRI2hadSEWE INO:83 sS@HSKAPRWDY) di CDRIG; 2 st agi ng schene known in
the art. In one enbodi ment, wherein the FRa-expres sing cancer is ovarian
cancer, the pr8gra2eBhaerdy's to a progression from Stage Ito Stage |1,
from Stage || I erein the

FRa- expr essi nghgglﬁ%@rg%d ﬂ#l%r?ﬁédgné% ce%&tpﬁnasetggﬁg%g%?%éyn t he
progression refers to a progression from Stage 0 to Stage IA, Stage A to
Stage TB, Stage TB to Stage Il A Stage IIAto Stage I B, Stage IIB to Stage
| TC, etc. In another enbodi nent, wherwi n the FRaexpressing cancer is
non-small cell lung cancer (NSCLC), the progression refers to a progression
froma |l ess severe to a nore severe stage as determ ned under the TNM

cI a55| f| catl on syst em See Spi ra; Greene Sobi n. AI ter nativel Yy, t he

o o —— o o - o o Y Y 2 N



C.Kits of the Invention The invention al so provides kits for

assessi ng whether a subject is afflicted with an FRcc-expressing cancer,

f or asseswongizdse7spr ogr essi on of an FRcc- expressi ng can®emust@n/ossisessi ng
the level of risk that a subject will devel op an FRcc-expressing cancer, or
for nonitoring the effectiveness of a therapy or treatnent reginen for an
FRccexpr essi ng(rﬁ;mcamboa[tneslﬁpmlhg SEQCIDUN©: 3te@irsy Mor) as DR, IS B®ID he I evel
of expression of FRcc instructions for use of the kit tQ assess

progr essi OW-4Y (%WWX@N&%Y%EEFQ@ CaRUHZ. QUL AL H [feEY AP TP %Sk {hat
a_subj ect cppfy3 dgie IEFRI(?@S ﬁ@@%ﬁ%@@%ﬂﬁlﬁ%‘@@ﬂ@ﬁ@ IIRhLer the

ef fectiveness of a therapy or treatnent reginen for an  FRcc-expressing
cancer. (LASNIRS) ki €BROL andSEQARNO: B)h((@@NI\IEﬁI)]PWﬁaIak CDRpri se addi ti onal
conponent s useftg hfhg % erformng the methods of the invention. By way of
exanpl e, the kipd %P ¥e nmeans for obtaining a sanple froma subject,

a control sanpl(&.an@nfbodyhSETRAEhE EAMR SpifipPlate JBUNABO®);0W Yy progressing
cancer and/or a subject ‘not having cancer, one or nore sanpl e conpartments,

and i nstruct i oflanmatibedysdonyisitg &Fééé@i%@hﬁ&@ﬁféfrwm@ecmfbl wEChBY of the

ot or i i N ThEY Y Er BRI CoRER, SO Riows EvkAMRTTALS,
assessi NgOWRHEISEQ ﬂyet@m @SAgszyserthm@@Rend;E&pﬂD INO:28 PHES RLASH
enbodi nents, for exag I]é utili 2| t he MORAb- 003 anti body, as di scussed

herei n. TAuSDRigrang NQ: 396@1@ i PentCDRRE | evel of FRcc is assessed
by contacting ﬁtgr?ﬂ; ed froma subject (such as urine or serum with
a folate recep@? a pﬁa %lgp{g’c) bi nding agent. In a preferred enbodi nent,
t he bi ndi ng agefntn hstitaalyadtibheldthe %ﬂtyepﬁlf)pé hnethe)zpesz aftibadyi bodi es t hat bind
FRcc are di scussed above in the nethods of _the |nventjaon f nd rr§¥ al so be

utilized in th& RPeBURdYIREPISPEMEQ P NO:4T (SYAMSRs fPRRE X P i ni ng the
| evel of Kiyes fane Gt?i‘?ﬁveﬁ?ﬁ\ﬂﬂ?) asf@lf)RFPEanEbEID ﬁeftﬁesmgmb% af €agent s

for use in an assay for determ ning the [evel of FRcc. The instfuctions can
be, for et<ARIE, SEQ I INEA43 (SASQCINNREN) as CPRIfIo SR NoetbSSESS1aHE)/ avr

of the. i niom o ey NG OB TR LerPRESS) o ng & sarple froma
subj ect. TheseaRMYFE2ANGNURY i Se one or nore items of equi pment or

reagents that can be used to obtain a fluid or tissue froma subject. The
means for obt a(hiangnabehnthitecompsivesa subibbciegionyight dwitsoigatddsieomslms f or

the kit s RSP AR R0 e SR ARG L RR A PR ST TN Tl cay e

I'n furt hel KOBHAVKEN(SEQUDENONYBN b PNKA6EEYHIPW, YUSEQVEY NoHS 6f;al so referred
to herein as "screening assays") for identifying nodul ators

candi dat e or t£8tnEsHPHAt OMpagen ¥arfablegegiophsr e Fein %?éf‘ﬁfqdcfé@n the

pepti dom t Qi g}ﬁm‘ﬁ I e i dul ate
the grow gpotubgcggsrlg[ |Ogr{4q§2n6 or «k:t é’?g‘w\?en SEK%IQ%%@%@S& (SE\@ IB}N(BD
FRcc-expres)stm@mw(ﬂeswoseeIbawoem);:EK%Hevgu,t (SEQ)I\MNOmO):an@er cell, by

noni tori ng@gﬁq Qnpar {(glg@t he %ﬁl s of FRcc in a sanple. Such assays
o

typically or a conbi nation of test conpounds,

whose activi ty @02l H%iboBRMEEEorRprids AR eiflih Vtﬁabt@regeni@a@eeﬁum

Conpounds |dent|f| ed via assays such as t%ose descri bed herein may be

useful , fE@XAMDE]1)fand theddphit altdimgariablgregiondbHK i Hu \iIgP Wafe SEQriax NQyg,

treating, 1$)r' preventi ng aggressi veness of an FRcc-expressing cancer or a
Fr,

cancer ce e.g., an ovarian cancer cell. By nonitoring the |evel of FRa
in a sanple, 0@9 a%@aﬂﬂﬁ&lﬁhﬁ'ﬂ ddgnpiRed e hedRechaiRav 8Pl 88SbA U KO8 GSH SBF
progressln ressi ng and whet her the test conpound has the desired

ef fect. @)Ué e19)|ande1wﬂtg111it pleain sarvﬂbéfr@:gmntwm\llékm‘éﬁm@d&@cw is a
cancer for , h higher levels of FRa are associated with a worse

pr ognosi s ecrease in the level of FRa after adm nistration of the test
conpound( s) vxo(t;l')dmtaeubm tﬁattdotﬁq)r@és thb @efyf dnamcyariabletrbgion eXR6E@VBDUND. By
contrast, an increase in the of FRa after adm nistration of the test

conpound( FPISOUSEQ %N&bﬂ@) trrﬂattle thﬁbt ¢haigy vasighlsgagian L& 206k Ve WY i (BEQ n

treating eyafdh.an, cancer. By contrast, in enbodiments wherein the

FRa- expressi ng cancer is a cancer for which hi gher levels of FRa are
associated with a better prognosis, an increase in the level of FRa after
adm nistration of the test conmpound(s) would be indicative of the efficacy
of the test conpound. By contrast, arnisdecrease in the level of FRa after
adm nistration of the test conpound(s) would indicate that the test
conpound is not effective in treating ovarian cancer. The test
conpounds used |n the screenlng assays of the present invention may be

I o o e
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In a particular embodiment, the antibody binds the same epitope as the MORADb-
003 antibody. In another embodiment, the antibody includes SEQ ID NO:1
(GFTFSGYGLS) as CDRHI, SEQ ID NO:2 (MISSGGSYTYYADSVKG) as CDRH2,
SEQ ID NO:3 (HGDDPAWFAY) as CDRH3, SEQ ID NO:4 (SVSSSISSNNLH) as
CDRLI1, SEQ ID NO:5 (GTSNLAS) as CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT)
as CDRL3. In another embodiment, the antibody is the MOV 18 antibody. In yet
another embodiment, the antibody binds the same epitope as the MOV 18 antibody. In a
further embodiment, the antibody comprises a variable region light chain selected from
the group consisting of LK26HuVK (SEQ ID NO: 13); LK26HuVKY (SEQ ID NO: 14);
LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16).
Alternatively or in combination, the antibody includes a variable region heavy chain
selected from the group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH
FAIS,N (SEQ ID NO: 18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ
ID NO: 20); and LK26KOLHuVH (SEQ ID NO: 21). In certain embodiments, the
antibody includes (i) the heavy chain variable region LK26KOLHuVH (SEQ ID NO:
21) and the light chain variable region LK26HuVKPW.,Y (SEQ ID NO: 16); the heavy
chain variable region LK26HuVH SLF (SEQ ID NO: 19) and the light chain variable
region LK26HuVKPW.,Y (SEQ ID NO: 16); or the heavy chain variable region
LK26HuVH FAIS,N (SEQ ID NO: 18) and the light chain variable region
LK26HuVKPW.,Y (SEQ ID NO: 16).

In a particular embodiment, the level of FRa in the sample derived from said
subject is assessed by contacting the sample with a pair of antibodies selected from the
group consisting of (a) MOV 18 antibody immobilized to a solid support and labeled
MORAB-003 antibody; (b) 9F3 antibody immobilized to a solid support and labeled
24F12 antibody; (c) 26B3 antibody immobilized to a solid support and labeled 19D4
antibody; and (d) 9F3 antibody immobilized to a solid support and labeled 26B3
antibody.

In certain embodiments, the antibody is selected from the group consisting of a
murine antibody, a human antibody, a humanized antibody, a bispecific antibody, a
chimeric antibody, a Fab, Fab’2, ScFv, SMIP, affibody, avimer, versabody, nanobody,
and a domain antibody. Alternatively, or in combination, the antibody is labeled, for
example, with a label selected from the group consisting of a radio-label, a biotin-label,

a chromophore-label, a fluorophore-label, or an enzyme-label.
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Figure 2 depicts the distribution of FRa levels in urine in

29 20639

subj ect s wot2n120s6aTsban cancer and in nor nal

forth in

mean, standard deviation (SD),

femal e contr ecTaskyleossiil as set

Tabl e 1. Tabl e 2 sunmari zes the nunber of subjects (n),

maxi mum (Max.) and m nimum (M n.) val ues for

the | evel s of HkReerfain érheodimantisahemmﬁrmeﬂateammeﬂmgu@mrgrmbcHnmml e control
group. Table 2: Sunmmary of urine FRa measur enment pg/ mL) ovarian

cancer nopdteated & the &ro_’ee copsing Pt avesteon hlopaalysts. %@Wﬂ%%x

22757 WO, 200 ARG}

| evel of

Mor eover,

162017

FRcc was @%g{%%&ig u?ﬁlgiﬁ%d\dcl) ?L% gﬁgg %1? ﬁ%\ﬁ;g{r?él}%r}i cancer.

A hi gh

s¢lheor phest gssay, e&’@u@chhrmhenmdscsn@mfmm!;slay (BELieemdddBbAan cancer
and normal fermale control groups (p=0.03, one-sided). EXAMPLE 2. D LUTI ON
LI NEARI TY23%2PHETERM NATI ON OF FRa LEVELS I N SERI ALLY DI LUTED URI NE SAMPLES

MEASURED BY  EL BUTR{IesEMobUM NESFEN T rd MNPSOS hEShlefMion, the control

sample is a standardized control level of FRa in a healthy subject.

In certain embodiments, the sample is treated with guanidine prior to
determining the level of FRa in the sample. Alternatively or in combination, the sample
is diluted prior to determining the level of FRa in the sample. Alternatively, or in
combination, the sample is centrifuged, vortexed, or both, prior to determining the level
of FRa in the sample.

In a particular embodiment, the subject is stratified in Stage I, Stage II, Stage III
or Stage IV ovarian cancer.

In a further aspect, the present invention provides a method of stratifying an
ovarian cancer subject into one of at least four cancer therapy groups by determining the
level of folate receptor alpha (FRa) which is not bound to a cell in a sample derived
from the subject; and stratifying the subject into one of at least four cancer therapy
groups based on the level of folate receptor alpha (FRa) which is not bound to a cell in
the sample; wherein the level of FRa in the sample derived from the subject is assessed
by contacting the sample with (a) MOV 18 antibody immobilized to a solid support and
labeled MORAB-003 antibody, (b) 9F3 antibody immobilized to a solid support and
labeled 24F12 antibody, (c) 26B3 antibody immobilized to a solid support and labeled
19D4 antibody, and (d) 9F3 antibody immobilized to a solid support and labeled 26B3

antibody. For example, the sample may be urine, serum, plasma or ascites.

Methods of Monitoring the Efficacy of MORAD-003 Treatment of Ovarian Cancer or

Lung Cancer

In one aspect, the present invention provides a method of monitoring the efficacy
of MORADb-003 treatment of ovarian cancer or lung cancer in a subject suffering from
ovarian cancer or lung cancer, by determining the level of folate receptor alpha (FRa)
which is not bound to a cell, in a sample derived from the subject, wherein the subject

has been previously administered MORADb-003; and comparing the level of folate

17



Dilution Linearity is a neasure of accuracy of an assay. Two urine sanples
were serially diluted by a factor of 10 and 100. The FRcc | evels of each
sanpl e wewe areasursed as set forth in Exanple 1 and conpacedscaiassiess t he
percent error. Percent error was calculated as follows: fliFRcc in diluted
sanple)*(dilution factor)l - (FRox in undiluted sanple)l *100 (FRcc in
undi | ut edrezappl elphd TR d)estitl B ndt Boweltto faeell Rvithnthd vk EofFR dlmld en8ol Di | ut i on
Linearity for Urine Sanple Dilution factor FRa (pg/pm.) Error (% .1 1 25037
10 2601 4sampje, Wwhageippn incregse in figdansl of o jipds somplecsriygdirgm the subightegoi ng

results d@@?&ﬁé%?% Qitfl iﬂg}’%gtﬂ‘)f F%ﬁ?ﬁ&ﬂet%nhﬂl SSFASRIMNIndiBRidnGH&! e OF FRec in

human uri ne sa s an , I n acceptable errors, urine can be
di | uted uplORAR-00Bachonenodis et effeasibus@0d whicteen n deaease mythedevel af ERbavel s of

FRcc. Accqrdin dilution of the urine sanpl consi dere rior to
ot or m ot s Bl derihd Hairothe Binig B e D e S O 90 e DA EERUPL ES
ADDRESS! NG P RODHehBhidntHat the MORR®-(0BRFQHHGH I dititaciQfs. thBalclhA assay for

a particular urine sanple was also tested. For exanple, as reflected in
Tabl e 4, B@bpdingstsaths lofel phERe awhechsianpl kound soih cedin the yample dgrivassiuoms.  Tabl e

4. Reprodyel BLLLLY 0LLAQUY SATRLS, SEULALE YAt LoRabES PRI SERTRLE Test 1
example, the sample may be urine, serum, plasma or ascites.

In a further aspect, the present invention provides a method of monitoring the
efficacy of MORADb-003 treatment of ovarian cancer or lung cancer in a subject
suffering from ovarian cancer or lung cancer, by determining the level of folate receptor
alpha (FRa) which is not bound to a cell in a urine sample derived from the subject,
wherein the subject has been previously administered MORADb-003; and comparing the
level of folate receptor alpha (FRa) which is not bound to a cell in the urine sample
derived from the subject with the level of FRa in a control sample, wherein an increase
in the level of FRa in the urine sample derived from the subject as compared with the
level of FRa in the control sample is an indication that the MORADb-003 treatment is not
efficacious; and wherein a decrease in the level of FRa in the urine sample derived from
the subject as compared with the level of FRa in the control sample is an indication that
the MORAD-003 treatment is efficacious.

In yet another aspect, the present invention is directed to a method of monitoring
the efficacy of MORADb-003 treatment of ovarian cancer or lung cancer in a subject
suffering from ovarian cancer or lung cancer, by determining the level of folate receptor
alpha (FRa) which is not bound to a cell in a serum sample derived from the subject,
wherein the subject has been previously administered MORADb-003; and comparing the
level of folate receptor alpha (FRa) which is not bound to a cell in the serum sample
derived from the subject with the level of FRa in a control sample, wherein an increase
in the level of FRa in the serum sample derived from the subject as compared with the
level of FRa in the control sample is an indication that the MORADb-003 treatment is not
efficacious; and wherein a decrease in the level of FRa in the serum sample derived
from the subject as compared with the level of FRa in the control sample is an indication

that the MOR Ab-003 treatment is efficacious.
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2 20912 17227 The presence of insoluble material (precipitates) in
urine sanpl es was hypot hesi zed to be responsible for the variability seen
i n measurwogoidmwsiisevel s of FRcc. As a result, centrifugacras2afi/ossmpl es in
order to renove urine sedinent, prior to neasurenent of FRcc |evels, was
considered as an option to enhance the accuracy and reproducibility of the
assay. Tabl &idus dgcst sielhel] o€ FRlotis dabintina@tly wheictingrieessgiphed wer e
centrifuged prior to perfornance of the ECLIA assay. Table 5.

Repr oduci B PRtiRPdy;ithal binglsBiRe:- cF@ﬁmmlaladb? Rl Odbfpiaseé‘?%ﬁ?eﬁﬁ?mél?q YA ng/ mL) Test
Sanple 1 Sanpkg.2sSanple 3 1 10.4 9.2 13.3 2 10.5 8.9 14.0 3 10.3 9.2 13. 4
Mean 10.4 9.1 1% 6 SD0.10.10.3CV(% 1.01.1 2.2 As set forth above,

t he resul ts i ndi)eataetibdiptthaténidsi thelgrame emtope avihded ORYbe) @omgibsd e nt

oy oct od to (1% BeRPrPRT OO o3 GBS s ARG Ior et ant
removed f Q0 MERSLSGEBIYOf APRYK(hdRRISRAY, $15Q 39N S (HEDIBRAWYEAY) Fabl e 6)

and (ii) centrifugation foll owed by vortexing (depicted as sanple "B" bel ow
in Tabl e 6PREFISHQ iQN@éé&Y&&%ﬁﬁWLMcCIDB%J SsECB)IDtN@ SECIISNLaASay set

Erf ect of COMEH TSI IAGR BVPSTENBH I RRTALDI € Sodtront after
centrifugati on(@tik HRR (Pgtibbdy;Di fference (%9 1 Yes (++) A 13678

(d) an antibody that binds the same epitope as the MOV 18 antibody;

(e) the 548908 antibody;

(f) an antibody that binds the same epitope as the 548908 antibodys;

(g) the 6D398 antibodys;

(h) an antibody that binds the same epitope as the 6D398 antibody;

(1) an antibody that binds the same epitope as the 26B3 antibody;

(j) an antibody comprising SEQ ID NO:55 (GYFMN) as CDRHI, SEQ ID
NO:56 (RIFPYNGDTFYNQKFKG) as CDRH2, SEQ ID NO:57 (GTHYFDY) as
CDRH3, SEQ ID NO:51 (RTSENIFSYLA) as CDRLI1 , SEQ ID NO:52 (NAKTLAE)
as CDRL2 and SEQ ID NO:53 (QHHYAFPWT) as CDRL3;

(k) the 26B3 antibody;

(1) an antibody that binds the same epitope as the 19D4 antibody;

(m) an antibody comprising SEQ ID NO:39 (HPYMH) as CDRH1, SEQ ID
NO:40 (RIDPANGNTKYDPKFQG) as CDRH2, SEQ ID NO:41 (EEVADYTMDY) as
CDRH3, SEQ ID NO:35 (RASESVDTYGNNFIH) as CDRL1, SEQ ID NO:36
(LASNLES) as CDRL2 and SEQ ID NO:37 (QQNNGDPWT) as CDRL3;

(n) the 19D4 antibody;

(o) an antibody that binds the same epitope as the 9F3 antibody;

(p) an antibody comprising SEQ ID NO:31 (SGYYWN) as CDRHI, SEQ ID
NO:32 (YIKSDGSNNYNPSLKN) as CDRH2, SEQ ID NO:33 (EWKAMDY) as
CDRH3, SEQ ID NO:27 (RASSTVSYSYLH) as CDRLI, SEQ ID NO:28 (GTSNLAS)
as CDRL2 and SEQ ID NO:29 (QQYSGYPLT) as CDRL3;

(q) the 9F3 antibodys;

(r) an antibody that binds the same epitope as the 24F12 antibody;
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B 16559 21 2 Yes (+) A 12271 B 13206 8 Difference (% was determ ned as
follows: [(Level of FRcc in "B") - (Level of FRcc in "A")1 *100 (Level of
FRcc in "wW0)2012/061759As shown in Table 6, the | evels of FRct/s0desanm ned by
the ECLI A assay vary dependi ng on whether urine was clarified by
centrifugation to renove precipitates or whether urine was vortexed to

suspend or di spgnseansiediyrenipsisinACEY Ud NID:¥7 ($NAMS)taa OIDRIThSHQrEDT S
centrifuging or_vortexing of urine sar‘rﬁl es _nay be perforned rior to

det er mi ni AP rS FRE Y PLBVNDL 8 UORBETERMIIRATPON Ef TrdaY TRVERS | N

CENTRI F 1} l. AN
CANCER VERGURED B £ ST RO N LU NESCEREE TNERCGERY (Bl A
Based on ODRIEEBamlI SEQ &b NOamQEeIFS KLIHVET ass@yRIBr assessing FRcc levels in

subj ects was n?tﬁ |e4%é£o |ntroduce a centrifugation step. FRcc |levels were
determ ned on theZd é(s utilized in Exarrple 1, including the group

of subjects w fh a@l\éﬁﬁb@c{y BANGRpratda m@abw I‘égi%n hf‘él{aﬁ'@ielé&é@ﬂr@mwt rol
subj ects. Materials and Met hods The net hodol ogy utilized was as

descri bedgiovpErasiping of LEaEBMK (F0 IDMEOurI)IneK3ohpVEY hdi1l2 &i6d:rlidfuged f or

oy 151 ¢ heeHYRESFRIP NEELUF R baRaTURERS ARG IERREVERS of Frec in
centrifuged andv)ramnﬁsmyrmﬁtt@ﬁq)risés atlear&mmlegﬁmfhre &l edctedatdrhited ed with
ovari an cancer and heal th % femal e control su kec s. Table 7: Urine FRal

| evel in &wapicansidigcdl-redtdindt EQdBAYP ol 7)ghkBepHuVHREASHY(HEY DA Gup
Serml e 5 Ry 9L L el L PR e it

LK26KOLHuVH (SEQ ID NO: 21);

(w) an antibody that comprises the heavy chain variable region LK26 KOLHuVH
(SEQ ID NO: 21) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16);

(x) an antibody that comprises the heavy chain variable region LK26HuVH SLF
(SEQ ID NO: 19) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16); and

(y) an antibody that comprises the heavy chain variable region LK26HuVH
FAIS,N (SEQ ID NO: 18) and the light chain variable region LK26HuVKPW.Y (SEQ
ID NO: 16).

In a particular embodiment, the antibody binds the same epitope as the MORADb-
003 antibody. In another embodiment, the antibody includes SEQ ID NO:1
(GFTFSGYGLS) as CDRHI, SEQ ID NO:2 (MISSGGSYTYYADSVKG) as CDRH2,
SEQ ID NO:3 (HGDDPAWFAY) as CDRH3, SEQ ID NO:4 (SVSSSISSNNLH) as
CDRLI1, SEQ ID NO:5 (GTSNLAS) as CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT)
as CDRL3. In another embodiment, the antibody is the MOV 18 antibody. In yet
another embodiment, the antibody binds the same epitope as the MOV 18 antibody. In a
further embodiment, the antibody comprises a variable region light chain selected from
the group consisting of LK26HuVK (SEQ ID NO: 13); LK26HuVKY (SEQ ID NO: 14);
LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16).
Alternatively or in combination, the antibody includes a variable region heavy chain

selected from the group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH
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FAIS,N (SEQ ID NO: 18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ
ID NO: 20); and LK26KOLHuVH (SEQ ID NO: 21). In certain embodiments, the
antibody includes (i) the heavy chain variable region LK26KOLHuVH (SEQ ID NO:
21) and the light chain variable region LK26HuVKPW.,Y (SEQ ID NO: 16); the heavy
chain variable region LK26HuVH SLF (SEQ ID NO: 19) and the light chain variable
region LK26HuVKPW.,Y (SEQ ID NO: 16); or the heavy chain variable region
LK26HuVH FAIS,N (SEQ ID NO: 18) and the light chain variable region
LK26HuVKPW.,Y (SEQ ID NO: 16).

In a particular embodiment, the level of FRa in the sample derived from said
subject is assessed by contacting the sample with a pair of antibodies selected from the
group consisting of (a) MOV 18 antibody immobilized to a solid support and labeled
MORAB-003 antibody; (b) 9F3 antibody immobilized to a solid support and labeled
24F12 antibody; (c) 26B3 antibody immobilized to a solid support and labeled 19D4
antibody; and (d) 9F3 antibody immobilized to a solid support and labeled 26B3
antibody.

In certain embodiments, the antibody is selected from the group consisting of a
murine antibody, a human antibody, a humanized antibody, a bispecific antibody, a
chimeric antibody, a Fab, Fab’2, ScFv, SMIP, affibody, avimer, versabody, nanobody,
and a domain antibody. Alternatively, or in combination, the antibody is labeled, for
example, with a label selected from the group consisting of a radio-label, a biotin-label,
a chromophore-label, a fluorophore-label, or an enzyme-label.

In certain embodiments, the level of FRa is determined by using a technique
selected from the group consisting of western blot analysis, radioimmunoassay,
immunofluorimetry, immunoprecipitation, equilibrium dialysis, immunodiffusion,
solution phase assay, electrochemiluminescence immunoassay (ECLIA) and ELISA
assay.

In various embodiments of the foregoing aspects of the invention, the control
sample is a standardized control level of FRa in a healthy subject. In another
embodiment, the control sample is a sample previously obtained from the subject.

In certain embodiments, the sample is treated with guanidine prior to
determining the level of FRa in the sample. Alternatively or in combination, the sample

is diluted prior to determining the level of FRa in the sample. Alternatively, or in
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combination, the sample is centrifuged, vortexed, or both, prior to determining the level

of FRa in the sample.

Methods of Predicting Whether a Subject Will Respond to MORAb-003 treatment

In one aspect, the present invention provides a method for predicting whether a
subject suffering from an FRa expressing cancer, such as ovarian cancer or lung cancer,
will respond to treatment with MORADb-003, by determining the level of folate receptor
alpha (FRa) which is not bound to a cell in a sample derived from the subject; and
comparing the level of folate receptor alpha (FRa) which is not bound to a cell in the
sample derived from the subject with the level of FRa in a control sample, wherein a
difference between the level of FRa in the sample derived from the subject and the level
of FRa in the control sample is an indication that the subject will respond to treatment
with MORAD-003.

In one aspect, the present invention provides a method for predicting whether a
subject suffering from an FRa expressing cancer, such as ovarian cancer or lung cancer,
will respond to treatment with MORADb-003, by determining the level of folate receptor
alpha (FRa) which is not bound to a cell in a urine sample derived from the subject; and
comparing the level of folate receptor alpha (FRa) which is not bound to a cell in the
urine sample derived from the subject with the level of FRa in a control sample, wherein
a difference between the level of FRa in the urine sample derived from the subject and
the level of FRa in the control sample is an indication that the subject will respond to
treatment with MORAD-003.

In a further aspect, the present invention provides a method for predicting
whether a subject suffering from an FRo expressing cancer, such as ovarian cancer or
lung cancer, will respond to treatment with MORAb-003, by determining the level of
folate receptor alpha (FRa) which is not bound to a cell in a serum sample derived from
the subject; and comparing the level of folate receptor alpha (FRa) which is not bound to
a cell in the serum sample derived from the subject with the level of FRa in a control
sample, wherein a difference between the level of FRa in the serum sample derived from
the subject and the level of FRa in the control sample is an indication that the subject
will respond to treatment with MORAb-003.

In further embodiments, the FRa-expressing cancer is selected from the group

consisting of lung cancer, mesothelioma, ovarian cancer, renal cancer, brain cancer,
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21301 15047 + 24 22757 4850 + 25 16578 14366 + 26 6081 5201 27 4195
3135 28 12169 499 + 29 20639 2439 + According to the results set
forth in wekbe/é17seentrifugati on resulted in a decreasePcm/usb@imsasur ement
of FRcc levels in some sanples, as previously denonstrated in Table 6.
EXAMPLE 5: DETECTI ON OF FRa I N URI NE SEDI MENT BY | MMUNOBLOTTI NG Based
on the rese¢vical @nosnasoplzamngehbsanderanfhathout bell pireineme ef die lebs anteeckf FRcc

in urine sedinment/precipitate was assessed using western blotting.
Mat er i al sCRHNQUEYlapesT, breast cyjepi, Sladggifiapeers paiigieatio GAICER RORKFRIER pat i ent s

for whom Eﬁ‘ﬁ?ar?%fc%ﬂ%ﬂﬁéc@ﬁ%ﬁﬂ@? End'hn@ a??&@r&oi&%a%c%z RO Phridfg: 145, 564

pg/ mL, respectively (See Table 10 supra e subjected to the foll ow ng
pr ocedur esmb@inteng theslERpkpresorpstant@ds ofartdalcancel In dnoste embOdimeyt, thever

tissue lysate 20 |.u and ovarian canpcer tissue lysate 20 lug. 900 [t.L
Ur i ne. was FRGR P HIBRESANGE Bl wetl g B S Cs St A BPRCaliio Pmoved  t he
renmai ni ng pel | @i o WathefhGeol MRDréRndiavddiioh 8@5Vi&ﬁ%€tﬁ§&%$_ﬁ&ﬂf&iﬁg (containi ng
292 mM LDS) and subsequently boiled at 70C for 10 mn e entire sanple
(approx. 2befher & yubjees siffertiedron ogaidnecaNePACH rbipond (4 geagaknt(witly MORYEN)

After ele hor esi s rqtein re transfer t o .RVDF nbr.ane % ski m
e s oC Bl Rl Rng Biadts BRrolfh fsbh B TRRE Iy i S oL R S es S b oot
wi th 0. 05% Jueensadiplé ddtBRd frddn therkubjett, MRBRG] OB Plesamdel I TR, WHKiBH Xbndt R&D
Systens) at 2 lug/nl was added and i ncubated for 60 m nutes at room

t enper at uPeUNATRA GeH A FEEinga8MRlesHh 8 gongenHaoXgraaiedhapgbout PHY) pgml i of
oot o s SRS ARy BB oS OB L) rovbare

In various embodiments of the foregoing aspects of the invention, the presence of
FRa in the urine sample at a concentration of greater than about 9500 pg/mL, about
10,000 pg/mL, about 11,000 pg/mL, about 12,000 pg/mL, about 13,000 pg/mL, about
14,000 pg/mL, about 15,000 pg/mL, about 16,000 pg/mL, about 17,000 pg/mL, about
18,000 pg/mL, about 19,000 pg/mL, or about 20,000 pg/mL is an indication that the
subject is afflicted with ovarian cancer.

In various embodiments of the foregoing aspects of the invention, the level of
FRa is determined by contacting the sample with an antibody that binds FRa. For
example, the antibody is selected from the group consisting of:

(a) an antibody that binds the same epitope as the MORAb-003 antibodys;

(b) an antibody comprising SEQ ID NO:1 (GFTFSGYGLS) as CDRH1, SEQ ID
NO:2 (MISSGGSYTYYADSVKG) as CDRH2, SEQ ID NO:3 (HGDDPAWFAY) as
CDRH3, SEQ ID NO:4 (SVSSSISSNNLH) as CDRLI, SEQ ID NO:5 (GTSNLAS) as
CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT) as CDRLS3;

(c) the MOV 18 antibody;

(d) an antibody that binds the same epitope as the MOV 18 antibody;

(e) the 548908 antibody;

(f) an antibody that binds the same epitope as the 548908 antibodys;

(g) the 6D398 antibodys;

(h) an antibody that binds the same epitope as the 6D398 antibody;

(1) an antibody that binds the same epitope as the 26B3 antibody;
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Pierce ECL Substrate was added to the nmenbrane The nenbrane was renoved
fromthe substrates and then imaged using the LAS-3000 (FUJIFILM system
Results wo 2012lise7spesul ti ng i munobl ot is shown in Fi gureTAIS201/059%i15
figure, lanes 1-5 correspond to FRcc detected fromthe foll ow ng sources:
(1) urine fromovarian cancer patient with a neasured FRcc | evel of 18,747
pg/ mL (2) uring) bl amitodacbmprisiapg SEQ EaNICe5d (G FMN) a€a3RIAeSHRED | evel of
145, 564 ng/m_ E‘%é: Hela cell lysate: 10 | ug (EAQ? Liver tissue %ate: 20 | ug
(5) ovari AP RaHEEPYNGRLEY 129 apCPRAZ, SEQ IQ ¥R 6 GTHYRR Y@st ern bl ot
repr esent ). deRN$t ved band
in |anes ?@{ﬁ?ﬂg?w.gg?g@ﬁﬁgﬁ%t ed %{%I’ gg@r&%@gﬁ%@rﬂgﬁ cC.
Lanes 3 andCPRArZeindddiQ I &N @681t QHHYSHWVES aa€BRI3ne 4 is a negative control
sanpl e. The faint b?@%{ on.. | an.e 1 and the clear band on |ane 2 denonstrate
that FRcc can the QYBoAYt he urine sedi ment of ovarian cancer patients

by western bl oy higntifedMRl Birfdls (tEh! NME,EL@ ENnOrovR ahEDGeS | N
GUANI DI NE- TREATED NORMAL HUMAN URI NE SAMPLES BY ELECTROCHEM LUM NESCENCE

| MVUNOASSAY ( EQu) #) antibody coBagéz SHQIRNDeYUIHRY M) Bx SRREELSEQ i ch

Sranpl o SN g RN G ER FORD oS P e B o N BB (e ARG own
to cont ai CORMBIBHEEHD N85 AR&SES WBHNGISNFE LasSCDR N, $EQ IDN@Bb! i ze the
sedinents of urine to obtain nore guantitative and accurate neasurenments of

FRa. (LASNLRS s a5 €BRILG, and SE& HRNO: 3 (QRNAKIDF W e Cltklse sanpl es with

guani dine prio ' FRcc |l evel s was attenpted. The
met hodol ogy ut ?q)}tfz?eegéé\ggaggs&&’escri bed in Exanple 1, except that the urine

sanpl es were m®ed antibédylthdt biadsd the varhdre@idpbas the IN3gmebodli;ne i n buf fer (PBS)

or buffer alone. Subsequently, the urine sanples were diluted by 1:51 in
reaction buffefp.) &W@UP%%MO&@%%H&S#%113%%%’«312?%@%%9.% Dﬁfﬂ)]l’éEdlDrabl e 8:

o e MSsFasb ekysSk g maty seiefpLe, e
No 7796 Z£DRI$3,SEIBID N@220BA8SSBVI¥SYIFBAs CDRLI, SEQ ID NO:28 (GTSNLAS)

as CDRL2 and SEQ ID NO:29 (QQYSGYPLT) as CDRL3;

(q) the 9F3 antibodys;

(r) an antibody that binds the same epitope as the 24F12 antibody;

(s) an antibody comprising SEQ ID NO:47 (SYAMS) as CDRHI, SEQ ID
NO:48 (EIGSGGSYTYYPDTVTG) as CDRH2, SEQ ID NO:49 (ETTAGYFDY) as
CDRH3, SEQ ID NO:43 (SASQGINNFLN) as CDRL1, SEQ ID NO:44 (YTSSLHS) as
CDRL2 and SEQ ID NO:45 (QHFSKLPWT) as CDRL3;

(t) the 24F12 antibodys;

(u) an antibody that comprises a variable region light chain selected from the
group consisting of LK26HuVK (SEQ ID NO: 13); LK26HuVKY (SEQ ID NO: 14);
LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16);

(v) an antibody that comprises a variable region heavy chain selected from the
group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH FAIS,N (SEQ ID NO:
18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ ID NO: 20); and
LK26KOLHuVH (SEQ ID NO: 21);

(w) an antibody that comprises the heavy chain variable region LK26 KOLHuVH
(SEQ ID NO: 21) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16);
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No 9428 The results of this experinent indicate that guani di ne does not
interfere with FRcc neasurenents. As can be seen for the pure antigen
control (WoadoRgk17shhi s nmet hodol ogy of guani di ne treat nemrcTarsdoizvbsieguent
dilution has no effect on the neasurenent of FRcc. Further, it wll be
noted that in all three (3) urine sanples assessed, the levels of FRcc were
hi gher in the sgmplaagbdédyadhadn{giseutht heagdihait taniabléaagidn DE26ELETH SEFt 0 t he
sanples not treated wth guanidine. . The reliability of guanidine
pre-treat MR BN Qr 1 Hand Higgisbé chpin V?réﬁbﬂ%@lgloé‘sls%%@@tylﬁ?wei&@@ ¥R ee

sampl es t @sgyapi dine and measuring the FRcc concentration of each guanidine
treated sanple 3 tinmes using the ECLIA assay. The results are reflected in
Tabl e 9 bel ow (yY)allagtiBodyl thatrcangsseythe dpavgdinainbiariable rediog LERCHUNE] t r eat ed

9638 5405 0N S AR I B8 T8 K GubgERat 18nsu Ak s 35hcse0”
V(% 5. 1p13NDS6ey. As set forth above, the results indicate that guanidine

treatment of urine prior to FRcc assay provided consistent nmeasurements of
FRcc concent r aii apaticular erabgdimeny, ¢ agtibeyimigthy samegERE MATHeANOBRAFRoc

LEVELS I N JANI. DI,NE= T TED URI.NE L F CTS WTH AND
W TEOUT O A R R TS T o Cor R M7 BN S NESEENEE! | WVLNOAGSAY
(ECLI A). (GFTFSG¥6eRS) anCORE T, 851) I3 NoJ:2 BMass@S§ Ty ADS VR QU tiBR M,

treatment was shown not to interfere with FRcc assa a nodifi ed assay

or 0t 0c0l  GHO BRNOsY BHOPBPAHE AR ar BORHL S TANGid (SUESHISS NG 2she
ot ocol - . | ! i
o eoor L EREAN ROKS (QHSLAR) ORI A SR fuhs QB SSYPIMPS, 2>°2Y

was as descCDIRES. iln akxthapdnebclimexcptntibaty it e MOWVIS asdbpdyesinwer e m xed in
al:1ratiowth a 6 Mguanidine buffer and subsequent| iluted by 1:26 in
reaction Bleﬁth%frem@égmqtstﬂe antibody by1ds theysaRsiPERe ¢ e%@ifﬂg agbqege dn pny

guani di nentiRALSloMieRE 1RAMRLESy LSRR SN RIVESERe Aidldd SiHe Ehath Ll QU@RLAN cancer
and healthy female control subjects. Table 10: Urine FRa |l evel 1n ovarian
cancer anthermroupdéonsshng of LERGIHpVEr(OLQ IBaNpl: é3¥% LK26HuVKY (SEQ ID NO: 14);

LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16).

Alternatively or in combination, the antibody includes a variable region heavy chain

selected from the group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH

FAIS,N (SEQ ID NO: 18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ

ID NO: 20); and LK26KOLHuVH (SEQ ID NO: 21). In certain embodiments, the

antibody includes (i) the heavy chain variable region LK26KOLHuVH (SEQ ID NO:

21) and the light chain variable region LK26HuVKPW.,Y (SEQ ID NO: 16); the heavy

chain variable region LK26HuVH SLF (SEQ ID NO: 19) and the light chain variable

region LK26HuVKPW.,Y (SEQ ID NO: 16); or the heavy chain variable region

LK26HuVH FAIS,N (SEQ ID NO: 18) and the light chain variable region

LK26HuVKPW.,Y (SEQ ID NO: 16).

In a particular embodiment, the level of FRa in the sample derived from said
subject is assessed by contacting the sample with a pair of antibodies selected from the
group consisting of (a) MOV 18 antibody immobilized to a solid support and labeled
MORAB-003 antibody; (b) 9F3 antibody immobilized to a solid support and labeled
24F12 antibody; (c) 26B3 antibody immobilized to a solid support and labeled 19D4
antibody; and (d) 9F3 antibody immobilized to a solid support and labeled 26B3
antibody.
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In certain embodiments, the antibody is selected from the group consisting of a
murine antibody, a human antibody, a humanized antibody, a bispecific antibody, a
chimeric antibody, a Fab, Fab’2, ScFv, SMIP, affibody, avimer, versabody, nanobody,
and a domain antibody. Alternatively, or in combination, the antibody is labeled, for
example, with a label selected from the group consisting of a radio-label, a biotin-label,
a chromophore-label, a fluorophore-label, or an enzyme-label.

In certain embodiments, the level of FRa is determined by using a technique
selected from the group consisting of western blot analysis, radioimmunoassay,
immunofluorimetry, immunoprecipitation, equilibrium dialysis, immunodiffusion,
solution phase assay, electrochemiluminescence immunoassay (ECLIA) and ELISA
assay.

In various embodiments of the foregoing aspects of the invention, the control
sample is a standardized control level of FRa in a healthy subject.

In certain embodiments, the sample is treated with guanidine prior to
determining the level of FRa in the sample. Alternatively or in combination, the sample
is diluted prior to determining the level of FRa in the sample. Alternatively, or in
combination, the sample is centrifuged, vortexed, or both, prior to determining the level
of FRa in the sample.

In a further aspect, the present invention provides a method for predicting
whether a subject suffering from an FRo expressing cancer, such as ovarian cancer or
lung cancer, will respond to treatment with MORAb-003, by determining the level of
folate receptor alpha (FRa) which is not bound to a cell in a sample derived from the
subject; and comparing the level of folate receptor alpha (FRa) which is not bound to a
cell in the sample with the level of FRa in a control sample, wherein a difference
between the levels of FRa in the sample derived from the subject and in the control
sample is an indication that the subject will respond to treatment with MORAb-003;
wherein the level of FRa in the sample derived from the subject is assessed by
contacting the sample with (a) MOV 18 antibody immobilized to a solid support and
labeled MORAB-003 antibody, (b) 9F3 antibody immobilized to a solid support and
labeled 24F12 antibody, (c) 26B3 antibody immobilized to a solid support and labeled
19D4 antibody, and (d) 9F3 antibody immobilized to a solid support and labeled 26B3

antibody. For example, the sample may be urine, serum, plasma or ascites.
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17 18223 18 18747 19 51098 normal control 20 8012 21 3797 22 3323 23
20976 24 6941 25 14512 26 7286 27 2789 28 2617 29 7233 Figure 4
shows t hewdi2etwdehbisbi on of FRcc levels in the urine of ovamitspoiacanBer
afflicted subjects and norrmal femal e control subjects using the nodified
protocol with guanidine treatnment. A statistically significant difference
bet ween gr oups Imagioabsmbuéithentsadtltie fole @ip@mpeaess thh@senties uhd SIORAbl e 11:

Summary of urine FRa measurenent FRcc (pg/mnlL). ovarian cancer nornal
control nY9dfordrepimeit gghban gntibgdy that comprises the heavy chain amino acid sequence

as set forth in SEQ ID NO:7 and the light chain amino acid sequence as set forth in SEQ
ID NO:§; (b) an antibody that binds the same epitope as the MORAb-003 antibody; or
(c) an antibody comprising SEQ ID NO:1 (GFTFSGYGLS) as CDRH1, SEQ ID NO:2
(MISSGGSYTYYADSVKG) as CDRH2, SEQ ID NO:3 (HGDDPAWFAY) as CDRH3,
SEQ ID NO:4 (SVSSSISSNNLH) as CDRLI, SEQ ID NO:5 (GTSNLAS) as CDRL2
and SEQ ID NO:6 (QQWSSYPYMYT) as CDRL3.

Methods of Treating a Subject Having Ovarian Cancer or Lung Cancer

In another aspect, the present invention provides methods of treating a subject
having ovarian cancer or lung cancer by determining the level of folate receptor alpha
(FRa) which is not bound to a cell, in a sample derived from said subject (for example,
urine, serum, plasma or ascites); and comparing the level of folate receptor alpha (FRa)
which is not bound to a cell with the level of FRa in a control sample, wherein a
difference between the level of FRa in the sample derived from said subject and the
level of FRa in the control sample is an indication that the subject is afflicted with
ovarian cancer or lung cancer; and administering a therapeutically effective amount of
MORADB-003 to said subject.

In another aspect, the present invention provides methods of treating a subject
having ovarian cancer or lung cancer by determining the level of folate receptor alpha
(FRa) which is not bound to a cell, in a urine sample derived from said subject; and
comparing the level of folate receptor alpha (FRa) which is not bound to a cell with the
level of FRa in a control sample, wherein a difference between the level of FRa in the
urine sample derived from said subject and the level of FRa in the control sample is an
indication that the subject is afflicted with ovarian cancer or lung cancer; and
administering a therapeutically effective amount of MORADb-003 to said subject.

In another aspect, the present invention provides methods of treating a subject
having ovarian cancer or lung cancer by determining the level of folate receptor alpha
(FRa) which is not bound to a cell, in a serum sample derived from said subject; and
comparing the level of folate receptor alpha (FRa) which is not bound to a cell with the
level of FRa in a control sample, wherein a difference between the level of FRa in the

serum sample derived from said subject and the level of FRa in the control sample is an
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SD 34990 5850 Max. 145564 20976 M n. 285 2617 Using the data from
this experinent, a receiver operating characteristic (ROC) anal ysis was

per f or mredwoBouree7s8 shows an ROC curve of the sensitivitgTarsdoigpssiificity
of the ECLI A neasurenent of FRcc levels in urine after the urine was
treated with guanidine. AUC is the area under the curve, which neasures the
accur acy afdidafien ties thel sabjeepiaafflicted withasviatitin caieesr linoeancentiidl subj ect s.
Using an arbitrary cutoff value of 9100 pg FRec/nl, the AUC was 0.70 with a
posi tive BiBHINe e herapeutically gbfsctivg amoyape MORAR-BY rsaifesubiechie of 80% as

shown in Tabl enitéfurh@ Q%e&hﬂég%k%ﬁtf iH oH%zro&gPéséﬁet M@Srfoﬁ{}e&ﬁ@%%bj%@%' ents

had a concentration o Rcc above 91 pg/ mL an 10 nornmal “subjects had a
concentr atsmfﬁanugffrd?ﬁ%oaarﬁmnd:dnéxy cﬁfeﬁ)mlrm;g e lev'Ehbf ®lde recaztanaldhen &Ra)eat nent
for urine neasure ovar’an cancer trol n%ﬁr of Sa es 19 10

Posi tive 1'% 1ppg O&P?\P%a gl e ioge S?@P 1V6d [PEDIECE *Pi R NE

CORRECTI ObkelEnck B FRENGEN RADE bbimdl¥E BRIV ANEe dr e (i) Ie[alt Neordd2Eadida 4RI NE
SAMPLES BY ELECTROCHEM LUM NESCENCE | MVUNOASSAY ( A)

Concent r agicates thah abRetc® B pe/mplrie v or¢adajion dhag Hhei smblstCWﬂthrB@dItwroatment

Pomml o contPoneR Lol Ead BRI H e an ool A BNEH, BB L BRI T one

were correctedsfbpgcturi ne creatinine levels in order to nornmalize for the
glonmerular filtration rate. The resultlna__lval ues were subjected to an ROC

anal ysi s. NEt hémeamcular emppdlimenthdhe feagh of fikewhieh & naidsuerbioey ¢alliadhdpy t he
Mnistry L:ﬁ@ed)f’rcﬂ'?%‘lﬁs Gféct\’fhig@{s%? %g@?&\c{&ﬂ}g tﬁége]._nﬁ:ﬂg willSh&h gb&f;{ L CRE

(Kyowa Me ex correc C concen on was
cal cul at edlaalsmﬁ@FRQws Urine FRcc Creatinine correction (ng/g) (Ur| ne
FRcc (ng/L) x 1000) / (Urine Creatinine (nmg/dL) x10) = (Urine FRcc (ng/L) x
1000) / Urine @&%{tqumew@ozhﬁﬁfpﬁ)o fithe jar¢eeineeseeqthgh thy 11}VCEHPP1héhfd’r§%ﬁnFﬁPf1e

(g/L) = UFRQ%n EBClﬁm(a@gﬂlpfe altjﬁ'ceﬁcegr%ﬂ&'é}gatélgt)larpﬁbout ééé{%’é)nfL %dlﬂe FRec
(ug) / Urine Creatinine (g) Results Tabl® 13 presents the resulting

creati _n| néo @6@ pegatledb&RCd , OO@\{:@VIBL dreiot £2,0F) pgZmdabbnitid;000 peach.edofiRa | evel s
e NS A T NI L R R i
11.6 2 378360 pe/mL, about 19,000 pg/mL, or about 20,000 pg/mL is an indication that the
subject is afflicted with ovarian cancer.
In various embodiments of the foregoing aspects of the invention, the level of
FRa is determined by contacting the sample with an antibody that binds FRa. For
example, the antibody is selected from the group consisting of:
(a) an antibody that binds the same epitope as the MORAb-003 antibodys;
(b) an antibody comprising SEQ ID NO:1 (GFTFSGYGLS) as CDRH1, SEQ ID
NO:2 (MISSGGSYTYYADSVKG) as CDRH2, SEQ ID NO:3 (HGDDPAWFAY) as
CDRH3, SEQ ID NO:4 (SVSSSISSNNLH) as CDRLI, SEQ ID NO:5 (GTSNLAS) as
CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT) as CDRLS3;
(c) the MOV 18 antibody;
(d) an antibody that binds the same epitope as the MOV 18 antibody;
(e) the 548908 antibody;
(f) an antibody that binds the same epitope as the 548908 antibodys;
(g) the 6D398 antibodys;
(h) an antibody that binds the same epitope as the 6D398 antibody;
(1) an antibody that binds the same epitope as the 26B3 antibody;

28



37.8 3 79579 33.9 4 285 0.6 5 1864 6.7 6 2902 7.1 7 27914 54.9 8
51864 17.1 9 2699 13.5 9 9455 14.5 10 18396 23.1 11 145564 66.0 12
19046 9. IwobB12106470 8.5 14 10977 7.4 PCT/US2011/059411

(j) an antibody comprising SEQ ID NO:55 (GYFMN) as CDRHI, SEQ ID
NO:56 (RIFPYNGDTFYNQKFKG) as CDRH2, SEQ ID NO:57 (GTHYFDY) as
CDRH3, SEQ ID NO:51 (RTSENIFSYLA) as CDRLI1 , SEQ ID NO:52 (NAKTLAE)
as CDRL2 and SEQ ID NO:53 (QHHYAFPWT) as CDRL3;

(k) the 26B3 antibody;

(1) an antibody that binds the same epitope as the 19D4 antibody;

(m) an antibody comprising SEQ ID NO:39 (HPYMH) as CDRH1, SEQ ID
NO:40 (RIDPANGNTKYDPKFQG) as CDRH2, SEQ ID NO:41 (EEVADYTMDY) as
CDRH3, SEQ ID NO:35 (RASESVDTYGNNFIH) as CDRL1, SEQ ID NO:36
(LASNLES) as CDRL2 and SEQ ID NO:37 (QQNNGDPWT) as CDRL3;

(n) the 19D4 antibody;

(o) an antibody that binds the same epitope as the 9F3 antibody;

(p) an antibody comprising SEQ ID NO:31 (SGYYWN) as CDRHI, SEQ ID
NO:32 (YIKSDGSNNYNPSLKN) as CDRH2, SEQ ID NO:33 (EWKAMDY) as
CDRH3, SEQ ID NO:27 (RASSTVSYSYLH) as CDRLI, SEQ ID NO:28 (GTSNLAS)
as CDRL2 and SEQ ID NO:29 (QQYSGYPLT) as CDRL3;

(q) the 9F3 antibodys;

(r) an antibody that binds the same epitope as the 24F12 antibody;

(s) an antibody comprising SEQ ID NO:47 (SYAMS) as CDRHI, SEQ ID
NO:48 (EIGSGGSYTYYPDTVTG) as CDRH2, SEQ ID NO:49 (ETTAGYFDY) as
CDRH3, SEQ ID NO:43 (SASQGINNFLN) as CDRL1, SEQ ID NO:44 (YTSSLHS) as
CDRL2 and SEQ ID NO:45 (QHFSKLPWT) as CDRL3;

(t) the 24F12 antibodys;

(u) an antibody that comprises a variable region light chain selected from the
group consisting of LK26HuVK (SEQ ID NO: 13); LK26HuVKY (SEQ ID NO: 14);
LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16);

(v) an antibody that comprises a variable region heavy chain selected from the
group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH FAIS,N (SEQ ID NO:
18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ ID NO: 20); and
LK26KOLHuVH (SEQ ID NO: 21);

(w) an antibody that comprises the heavy chain variable region LK26 KOLHuVH
(SEQ ID NO: 21) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16);
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(x) an antibody that comprises the heavy chain variable region LK26HuVH SLF
(SEQ ID NO: 19) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16); and

(y) an antibody that comprises the heavy chain variable region LK26HuVH
FAIS,N (SEQ ID NO: 18) and the light chain variable region LK26HuVKPW.Y (SEQ
ID NO: 16).

In a particular embodiment, the antibody binds the same epitope as the MORADb-
003 antibody. In another embodiment, the antibody includes SEQ ID NO:1
(GFTFSGYGLS) as CDRHI, SEQ ID NO:2 (MISSGGSYTYYADSVKG) as CDRH2,
SEQ ID NO:3 (HGDDPAWFAY) as CDRH3, SEQ ID NO:4 (SVSSSISSNNLH) as
CDRLI1, SEQ ID NO:5 (GTSNLAS) as CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT)
as CDRL3. In another embodiment, the antibody is the MOV 18 antibody. In yet
another embodiment, the antibody binds the same epitope as the MOV 18 antibody. In a
further embodiment, the antibody comprises a variable region light chain selected from
the group consisting of LK26HuVK (SEQ ID NO: 13); LK26HuVKY (SEQ ID NO: 14);
LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16).
Alternatively or in combination, the antibody includes a variable region heavy chain
selected from the group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH
FAIS,N (SEQ ID NO: 18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ
ID NO: 20); and LK26KOLHuVH (SEQ ID NO: 21). In certain embodiments, the
antibody includes (i) the heavy chain variable region LK26KOLHuVH (SEQ ID NO:
21) and the light chain variable region LK26HuVKPW.,Y (SEQ ID NO: 16); the heavy
chain variable region LK26HuVH SLF (SEQ ID NO: 19) and the light chain variable
region LK26HuVKPW.,Y (SEQ ID NO: 16); or the heavy chain variable region
LK26HuVH FAIS,N (SEQ ID NO: 18) and the light chain variable region
LK26HuVKPW.,Y (SEQ ID NO: 16).

In a particular embodiment, the level of FRa in the sample derived from said
subject is assessed by contacting the sample with a pair of antibodies selected from the
group consisting of (a) MOV 18 antibody immobilized to a solid support and labeled
MORAB-003 antibody; (b) 9F3 antibody immobilized to a solid support and labeled
24F12 antibody; (c) 26B3 antibody immobilized to a solid support and labeled 19D4
antibody; and (d) 9F3 antibody immobilized to a solid support and labeled 26B3
antibody.
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Figure 6 shows the distribution of FRcc |levels in ovarian cancer (OC) and
normal fenmal e control subjects after correction for urine creatinine

| evel s. TWene1Zwim9Istati stically significant differencePpPo®tuse@n/osoari an
cancer patients and controls in creatinine-corrected |l evels of FRcc
(p=0.007) . The summary data for ovarian cancer and normal control
subj ects are plosrt@tembodimbhte, t]héant]Tﬁdly&s Sedectddutitprmarlye soap coisisting fobn
creatinine-corrected FRa | evels  FRa ( creatlnlne)- ovarlan cancer

nor mal | coRt¥BF Rbasyor haAn 3eiibgds; aghls@ﬁr@e ngbedyva:pispegfig anabasiymy 0.6 1.9

The cr eat e GAAib&R! EFaERYE . SKPL S Srrfibll NRHmsubL &A1Y, Afhod

anal ysi s. e 1S shown In Figure 7 5 presents t
sensitiV|aydadmmmmhmabm%/A®Mﬂnane&/unmamnﬂhmnmmrﬂeaﬁﬁhﬁ%nﬁhmekﬁrﬁmus cut of f
val ues of the cre; t| -corre test. Table 1 en t

SpecrTi oi EYAMHRY RUE PR Ui St GPED AT GEGe BF & £ BbEb e tHelaker  ect ed
FRa test Qéhro%{d‘é)h%tlﬁbéllavhﬁ&o Jl&ﬂeﬁio&ﬁné&%m{%—&b&%l- 4% 11.1%0.67 4.0 94. 4%

22.2%0.70 4.4% 44.4%0.78 6.0 88.9%44.4%0.74 9.0 66. 7% 77.8% 0. 70
In certain embodiments, the level of FRa is determined by using a technique

selected from the group consisting of western blot analysis, radioimmunoassay,
immunofluorimetry, immunoprecipitation, equilibrium dialysis, immunodiffusion,
solution phase assay, electrochemiluminescence immunoassay (ECLIA) and ELISA
assay.

In various embodiments of the foregoing aspects of the invention, the control
sample is a standardized control level of FRa in a healthy subject.

In certain embodiments, the sample is treated with guanidine prior to
determining the level of FRa in the sample. Alternatively or in combination, the sample
is diluted prior to determining the level of FRa in the sample. Alternatively, or in
combination, the sample is centrifuged, vortexed, or both, prior to determining the level
of FRa in the sample.

In a further aspect, the present invention provides a method for treating a subject
suffering from ovarian cancer or lung cancer, by determining the level of folate receptor
alpha (FRa) which is not bound to a cell in a sample derived from the subject; and
comparing the level of folate receptor alpha (FRa) which is not bound to a cell in the
sample with the level of FRa in a control sample, wherein a difference between the
levels of FRa in the sample derived from the subject and in the control sample is an
indication that the subject will respond to treatment with MORADb-003; wherein the level
of FRa in the sample derived from the subject is assessed by contacting the sample with
(a) MOV 18 antibody immobilized to a solid support and labeled MORAB-003 antibody,
(b) 9F3 antibody immobilized to a solid support and labeled 24F12 antibody, (c) 26B3
antibody immobilized to a solid support and labeled 19D4 antibody, and (d) 9F3
antibody immobilized to a solid support and labeled 26B3 antibody. For example, the
sample may be urine, serum, plasma or ascites.

In various embodiments of the foregoing aspects of the invention, the MORADb-

003 for treatment is (a) an antibody that comprises the heavy chain amino acid sequence
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As previously noted, there is a clear discrimnation between urines of
ovarian cancer patients and those from healthy femal e control subjects.
EXAMPLE 9woBbiXivE sb MMUNOASSAY (EI A) AND OPTI M ZATI ON THERE@S2d1.1/0E932y ne

| mmunoassay (EIA) Antibody coating to mcrotiter plates The

nonocl onal anti-folate receptor al pha anti body was coated on the surface of
m crotitens @t &résin(SYEO D INGU RO ket 1eght Thetn amisciciditdguietce a3 Setfforth @WSEQOne
hundred m croliter of antibody. (absorbance 0.02 at 280 n in 50 mol /L
car bonat e IBYP-&r (B) pn gniabesydhayibigsls fhespmerpitope py e M@RM@- PIORHALT ng f or

16 hours : ' st i 4 .
cont ai ni ngé)(z)lﬂggg/g&%&een%gﬂg?g% iﬁéﬁ(gg?'?g? 0. 1§%%L@Dc§ﬁllj\égsécgtl)]§§§?%i ng 20%
nor mal r abMiIl$SGESWIMYPMAIZS K sis diBRIdH sHA) 1D INO B HGD DIBA BIFEK) asHeDRABounded

surtace: SO BYSH RS ER L8 B o TR FISNEN S B Ly the,
dried andakeptQab NG:4 @@MITYIYNREYSs epRI3 use. Biotin |abeling

Biotin | abel i ng was conducted according to the manufacturers
recommendations for the EZ-Link Sul fo-NHS-LC-LC-Biotin (Product No. 21338,

Ther no SCigftnt ifggi 9%. nﬁri efly, 1 ng of antibody in 0.4 nmL of PBS was m xed
with 0.013¢ Sul foNHS-LG-LC-Biotin, with an initial nolar ratio
of anti body t onbbm dspedfthd pRQentlid¥dn@ve Prdiydes AGIIRE hRBssirRrwi@hdrakuBfect 00m

tenperature. The biotin coupled antibody was purified by gel filtration
usi ng a PB-affictss) withay BRosepresHegfareierfpeedstistng thagogesssienslan FBA- r eact ed

biotin. | rIH. . . . joEin i 0 | EZ

Bi ot i n quaritr e SRedit oM, SRR fBY B Pk del BERERAREIG o NG 2
The bi oti reckploehipha GfRd)badyh ivawt Bowidad aatll 180 Gt iderivsfroriviee Sibgt;

i mrunoassay, . .For. the first reaction, 40 [t.L of plasma or standard
anti gen aftf BOUFFLONS & usp Ohile MEPESSY5ET VBT Edht StHichy ABWRRE a55Rfirol /L
NaCl, 10 ppmb{oinFddfleraMo ale QR0 mg%gf‘e@sigﬁopﬂl ﬁRé-eﬁe\;géﬁﬁg afhcBUTiger) was

di spensed into anti body coated | I's. The plate s 1 hcubated for 18 hours
at 4C, andxauisaheERbtexpwashgdarfset isvelscted tionPBS-gloupfeonsitte efdgiond r eacti on,

100 [IL of 10 | u%/ bi otin.l abel ed anfi body, in reaction. buffer was
afg Fup

di spensed“®*ffie "5l i%&% VACHbERET 1O FOh ra&lc"rn{i%rnf‘ifé]r‘iﬁ]e“raaf“dre, and
subsequenhhypha§hed] SarlckiMBguadul cBBSirdinoA®f tldhe@fl ahPh&&, ERfbngdirifer oxi dase
| abel ed streptavidin (Pierce) was dispensed. After 30 minutes incubation at
r oom t enpensgen becast daacqy) blpdder werasr.\pas¢redticcaniereong qahcaPRStUtaryFangét y, f or

t he col or deve ment, 100 [1L of TMB solutiaon_ (KPL di spe d and | eft
for 16 m fupisuP BIGE snrpltahy Bl ByRe th p Bk Rb bmbRing) e BEG 200 (1L
of 1IN HClexprbgimsacdiis ovhran c4idr.NM yasnsBatkntsidigerd, bk FRe-@adeing Al |
washi ng steps were automatically done by auto-plate washer (AMV¥ 8, BioTec,
Japan), afdncsr s neramel sl hegesangerwior exapple) adgneqarcinemeul 3 uather

Figure 8 € 4 [ng pture anti body and

bi ot i nyl ag@gb%ﬁ%ﬁﬁogiﬁ%@?%gxﬁg& %&Q{&#@?ﬁ%é%ﬁﬁ&mti m zation of EIA

pr ocedur es In a ilrtheabiobedimEA, dreonehd iiedudsr heolate reveptorallpianFRayjt based on

the foll ow ng experinments designed to optimze the procedure. . First,
avi di n- HRPINABISASFRL: [Ut5&pmBleatft MEOAYY-aHtf Her aBRIEReanthesgthodtete conpar ed.
Conpar ed g\@lg&ed-ﬁg’mltﬁp%,logg C@ﬁgtigtglgq%, biotin | abel ed anti body and avi di nHRP
provi ded a higher signal; therefore, biotin |abeled anti body and avi di n- HRP
wer e enpl oyed. (a) an antil8atyghat, bimdsehasrang epotope epthed OBaH-GIB ptiboddur es wer e

conpared. As depicted in Fiqure 9 = §t j i.on i el ded
a higher signa élﬁd‘ng\}%%&“r? r@%%@@éﬁ\ﬁbﬁ (&%#S§m® aﬁﬁﬁ@ﬁigﬁé(ﬁéﬁsecond
i ncubat i oNd:D MRS $SOGYRAYVRDS VKRS RiCong2t SEG NOIUHGYBPAWIAPRsEed. The
results indicated that one hour incubation tinmes provided the highest

si gnal t oGhiiE®d SEAD 11 NEHd (S Ve BISSNNLh) asr{claBhA i TR 1P O S (GIiSNLinpuraswas
subsequen I : X j optim ze the working
concent ra%&g%)nd?l/‘%(?imn N%géi@”gﬁ??%ﬁ %%DF%EI ed anti body and sanpl e

vol unme, vari oug)GRREIN I$dntidody;wer e enpl oyed as set forth in the above
description of the ETA assay. The optinmal val ues concentrations are

descri bed abové&) anpriAeEbEhaRindsehPArSaNtoer aFfs YINVHEMRPEASMA USI NG
ELECTROCHEM LU@W@M&M& SSAY (ECLI A) AND ENZYME | MMUNOASSAY (EI A)
The | evel s of cc were neasured in human plasma sanpl es taken from ovari an
cancer patients and healthy femal e controls using the

el ectrochem | um nescence assay (ECLIA) described in Exanple 1 and Figure 1
(usi ng MORAb-003 as the capture antibgady and ruthenium (Ru)-I abel ed MOV-18
as the | abel ed detector antibody) and the enzyme i mmunoassay (ETA)
described in Exanple 9 and Figure 8. In both assays, 40 [t.L of plasma was
assayed. Tabl e 16 shows the plasma | evels of FRcc in ovarian cancer
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494 Healthy control 7 110 127 8 162 112 9 88 252 10 180 254 11 262 471
12 206 396 Wth only one exception, the results for all of the

subj ect s wodbnatsethot hat t he concentrations of FRcc det eetcedistoni®sy4um usi ng
ETA are |l ower than the levels detected using ECLIA denonstrating that the
ETA assay, as formatted, is not as sensitive as the ECLI A assay when this
particul ar conx)aatntisodgftha dpiddriee {aidépli8pe anttie dE8 Bt amtibodyt | bodi es
(MORAb-003) is used, Therefore, further experinments with other types of
ant i bodi es wer &)dbnele?%tP8d¥evel op a nore sensitive ETA procedure.

VEASURENENT CF ERc R PORAN BEATA 1 B Ptk P et at on of

Ant | bod_y Conbi fiatm @mtﬁaody that biﬂdan}jlmmem@ttbpmmthc)ﬁéBﬁ)hr_m:lmohyur e/ det ect or
anti bodies ver ¢ Conetdet et B SLLBAR K PR FERLSL A PR E L
ﬂlﬁoﬁf?&@ﬁ%ﬁg%P@WTﬁW@@K@b% EORIEL SE WNeH¥7 oYY PPY) B ank Std.
CDRH3, SEQ ID NO:51 (RTSENIFSYLA) as CDRLI1 , SEQ ID NO:52 (NAKTLAE)
as CDRL2 and SEQ ID NO:53 (QHHYAFPWT) as CDRL3;
(k) the 26B3 antibody;
(1) an antibody that binds the same epitope as the 19D4 antibody;
(m) an antibody comprising SEQ ID NO:39 (HPYMH) as CDRH1, SEQ ID
NO:40 (RIDPANGNTKYDPKFQG) as CDRH2, SEQ ID NO:41 (EEVADYTMDY) as
CDRH3, SEQ ID NO:35 (RASESVDTYGNNFIH) as CDRL1, SEQ ID NO:36
(LASNLES) as CDRL2 and SEQ ID NO:37 (QQNNGDPWT) as CDRL3;
(n) the 19D4 antibody;
(o) an antibody that binds the same epitope as the 9F3 antibody;
(p) an antibody comprising SEQ ID NO:31 (SGYYWN) as CDRHI, SEQ ID
NO:32 (YIKSDGSNNYNPSLKN) as CDRH2, SEQ ID NO:33 (EWKAMDY) as
CDRH3, SEQ ID NO:27 (RASSTVSYSYLH) as CDRLI, SEQ ID NO:28 (GTSNLAS)
as CDRL2 and SEQ ID NO:29 (QQYSGYPLT) as CDRL3;
(q) the 9F3 antibodys;
(r) an antibody that binds the same epitope as the 24F12 antibody;
(s) an antibody comprising SEQ ID NO:47 (SYAMS) as CDRHI, SEQ ID
NO:48 (EIGSGGSYTYYPDTVTG) as CDRH2, SEQ ID NO:49 (ETTAGYFDY) as
CDRH3, SEQ ID NO:43 (SASQGINNFLN) as CDRL1, SEQ ID NO:44 (YTSSLHS) as
CDRL2 and SEQ ID NO:45 (QHFSKLPWT) as CDRL3;
(t) the 24F12 antibodys;
(u) an antibody that comprises a variable region light chain selected from the
group consisting of LK26HuVK (SEQ ID NO: 13); LK26HuVKY (SEQ ID NO: 14);
LK26HuVKPW (SEQ ID NO: 15); and LK26HuVKPW.,Y (SEQ ID NO: 16);
(v) an antibody that comprises a variable region heavy chain selected from the

group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH FAIS,N (SEQ ID NO:
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18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ ID NO: 20); and
LK26KOLHuVH (SEQ ID NO: 21);

(w) an antibody that comprises the heavy chain variable region LK26 KOLHuVH
(SEQ ID NO: 21) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16);

(x) an antibody that comprises the heavy chain variable region LK26HuVH SLF
(SEQ ID NO: 19) and the light chain variable region LK26HuVKPW,Y (SEQ ID NO:
16); and

(y) an antibody that comprises the heavy chain variable region LK26HuVH
FAIS,N (SEQ ID NO: 18) and the light chain variable region LK26HuVKPW.Y (SEQ
ID NO: 16).

In certain embodiments, the antibody is labeled including, but not limited to, a
radio-label, a biotin-label, a chromophore-label, a fluorophore-label, or an enzyme-label.

In yet another embodiment, the kit includes a means for obtaining a sample from

the subject.

The present invention is further illustrated by the following detailed description

and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic depiction of an electrochemiluminescence immunoassay

(ECLIA) method for assessing the FRa in urine as described in the Examples. MOV18

antibody attached to solid supports bound FR in urine. The FRa was subsequently
detected by binding to Ru-labeled MORADb-003 antibody.

Figure 2 shows the distribution of FRa levels in the urine of ovarian cancer
subjects and normal control subjects as measured by ECLIA (see Example 1).

Figure 3 depicts the detection of FRal in urine of ovarian cancer patients (pale
band on lane 1, clear band on lane 2) using immunoblotting (see Example 5).

Figure 4 shows the distribution of FRa levels in the urine of ovarian cancer
subjects and normal control subjects as measured by ECLIA after the urine was treated
with guanidine, as described in Example 7.

Figure 5 depicts an ROC curve showing the sensitivity and specificity of the

ECLIA measurement of FRo levels in urine after the urine was treated with guanidine,
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capt ur e/ det ect Grgu&né slioeh ths diveitertion]ol ERe(deveasmdmanaﬂi mCeﬂCKE)@mdmoﬂzﬁal
MOV18/ MORAb- 003, 548908/ MORAb- 003 and 6D398/ MORAb- 0 The_anti bodi es
548908 anfOBIBIEbisttealigrrEreion foycigytring svels. Th@resmg@gstémly BigalficaRs

obt ai ned hedy was
obt ai ned Pr%rl?n%%g@%?%el%%g?%j#r?hégr%g%ggwt%ag U}Ii%guc?%agd Rk Eey

concent r aFRong=000FRee: Kxghpte B).det er m ned using the ETA and ECLI A rret hods
are shown in Table 18. In addition, the concentrations of FRcc (pg/m)
det er mi ned by Ergur%%ﬁmct@anmga@ém %fatrp%smsneocfor@a}sfﬂlﬁ@ &é@léé@@m@mh bodi es

are dept o6l SLARNEALLINIOCELRYLS, Hhcy FRDlG iR AR GRRSEIbLATLeNS O

FRa (pg er m ne usi ng

conbi natl BrRsmple apt ur e and det ector antibodies. Group Sanple # El A 548908-
MORAb- 003 EI A 6D398- MORAb- 003 EI A M)V18- MORAb-003 ECLI A MDV18- MORAb-003
Ovari an cancer Figuiergisya sghematic depigiipn.gd the epggme ampmmozssay (Eldg methoth 7 42 44

322 5 20ﬂ§ed‘?f310 assessing the level of FRa (i.e., FRa) in samples, as described in Example 9.
MOV-18 served as the capture antibody, which bound FR from biological fluids. The
FRo was detected by binding to biotinylated MORAb-003, which was detected using
avidin conjugated to horseradish peroxidase (avidin-HRP).

Figure 9 depicts results obtained for the measurement of FR¢ in serum using
one- and two-step incubation procedures, as described in Example 9.

Figure 10 is a schematic depiction of the three different combinations of capture
and detector antibodies that were used with the enzyme immunoassay (EIA) method for
assessing the level of FRo in human plasma, as described in Example 11.

Figure 11 shows the plasma concentrations of FRa (pg/mL) for individual
subjects determined using EIA with three combinations of capture and detector
antibodies, as described in Example 11.

Figure 12 depicts the relationship between OD values and FRo concentrations
(see Example 11).

Figure 13 shows the distribution of plasma FR concentrations in subjects with
ovarian cancer and normal control subjects as determined using EIA (see Example 12).

Figure 14 depicts the correlation between FRo plasma concentrations determined
using EIA and ECLIA (see Example 12).

Figure 15 shows correlations between ECLIA measures of FRa levels in serum
and urine. The correlation for lung cancer patients was r=0.24 (upper panel) and the

correlation for ovarian cancer patients was r=-0.76 (lower panel) (see Example 13).
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anal ysi s pas 1 ReFshopaed (se@kahdp®e f@ncentrations of FRcc (pg/ml) determ ned
with ETA were correlated with the concentrations determ ned with the ECLIA

assay. The restlguse bt showisshaeerratation dmpdasgladilko lemel¥ &byl agsaye camdiicied WSingur e 12.
Tabl e 19: CorrVeISatiézll?TZ SoefrEgJ asm oncentrations of FRa nmeasured by ECLIA
wth concB?‘n]fllaF]f 8hE ésﬁ 3" A using three conbinations of capture and

detector anti beghiues2CabnirtRe Bititat DO rel LRI 8erubDBRG tevels for assays
conducted using pair 2 (Example 16).

DETAILED DESCRIPTION OF THE INVENTION

The present invention is based, at least in part, on the unexpected discovery that

folate receptor alpha (FRa), not bound to a cell, is found at elevated levels in the body
fluids, for example, urine or serum, of a subject having an FRa-expressing cancer such
as lung or ovarian cancer as compared to a control sample. Moreover, the present
invention is based, at least in part, on the identification of an immunological assay that
exhibits the necessary sensitivity for assessing FRa levels in samples, where prior
attempts to do so repeatedly failed. As a result, the present invention provides methods
for diagnosing an FRo-expressing cancer by assessing levels of an FRa not bound to a
cell in samples derived from the subject. Indeed, the present invention overcomes the
challenges observed during prior attempts to develop an FRa based diagnostic assay for
FRo-expressing cancers such as ovarian cancer by providing an immunological assay
capable of accurately assessing levels of FRa not bound to a cell in samples.
Accordingly, methods and kits for assessing whether a subject has or is at risk for
developing an FRa-expressing cancer and, further, for assessing the progression of FRa-
expressing cancer are provided. In various embodiments, the methods involve the
comparison of levels of FRa not bound to a cell in samples, for example, urine and
serum, as compared to control levels, in assessing the presence, degree or risk of
development of ovarian cancer in the subject. In particular embodiments, the methods
involve the use of the MORADb-003 antibody, antibodies that bind the same epitope as
the MORAD-003 antibody or antibodies having SEQ ID NO:1 (GFTFSGYGLS) as
CDRHI, SEQ ID NO:2 (MISSGGSYTYYADSVKG) as CDRH2, SEQ ID NO:3
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223 3 19@})1%% of %@ﬁ%@oé%&%o@, the4$Dk58 ant@oody or an antibody that binds the same

epitope of the 548908 antibody may be used in accordance with the methods of the

present invention.

Various aspects of the invention are described in further detail in the following

subsections:

I. Definitions

As used herein, each of the following terms has the meaning associated with it in
this section.

The articles "a" and "an" are used herein to refer to one or to more than one (i.e.
to at least one) of the grammatical object of the article. By way of example, "an
element" means one element or more than one element.

As used herein, the term ““subject” refer to human and non-human animals,
including veterinary subjects. The term “non-human animal” includes all vertebrates,
e.g., mammals and non-mammals, such as non-human primates, mice, rabbits, sheep,
dog, cat, horse, cow, chickens, amphibians, and reptiles. In a preferred embodiment, the
subject is a human.

The terms "cancer" or "tumor" are well known in the art and refer to the
presence, e.g., in a subject, of cells possessing characteristics typical of cancer-causing
cells, such as uncontrolled proliferation, immortality, metastatic potential, rapid growth
and proliferation rate, and certain characteristic morphological features. Cancer cells are
often in the form of a tumor, but such cells may exist alone within a subject, or may be
non-tumorigenic cancer cells, such as leukemia cells. As used herein, the term “cancer”
includes pre-malignant as well as malignant cancers.

As used herein, an “FRa-expressing cancer” includes any type of cancer
characterized in that the cancer cells express FRa. In particular embodiments, the FRa

expressing cancer includes cancerous conditions characterized in that the cancer cells are
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capable of secreting, shedding, exporting or releasing FRa in such a manner that
elevated levels of FRa are detectable in a biological sample from the subject. FRa-
expressing cancers include, but are not limited to, lung cancer (e.g., bronchioalveolar
carcinomas, carcinoid tumors, and non-small cell lung cancers, such as
adenocarcinomas); mesothelioma; ovarian cancer; renal cancer; brain cancer (e.g.,
anaplastic ependymoma and cerebellar juvenile pilocytic astrocytoma); cervical cancer;
nasopharyngeal cancer; mesodermally derived tumor; squamous cell carcinoma of the
head and neck; endometrial cancer; endometrioid adenocarcinomas of the ovary, serous
cystadenocarcinomas, breast cancer; bladder cancer; pancreatic cancer; bone cancer
(e.g., high-grade osteosarcoma); pituitary cancer (e.g., pituitary adenoma). See e.g.,
U.S. Patent No. 7,754,698; U.S. Patent Application No. 2005/0232919; WO
2009/132081; Bueno R et al. J of Thoracic and Cardiovascular Surgery, 121(2) : 225-
233 (2001); Elkanat H & Ratnam M. Frontiers in Bioscience, 11, 506-519 (2006);
Franklin, WA et al. Int J Cancer, Suppl 8: 89-95 (1994); Hartman L.C. et al. Int J
Cancer 121: 938-942 (2007); Iwakiri S et al. Annals of Surgical Oncology, 15(3): 889-
899; Weitman, SD er al. Cancer Res 52: 3396-3401 (1992); Saba N.F. er al. Head Neck,
31(4): 475-481 (2009); Yang R et al. Clin Cancer Res 13: 2557-2567 (2007). In a
particular embodiment, the FRa-expressing cancer is ovarian cancer. In another
embodiment, the FRa-expressing cancer is lung cancer such as non-small cell lung
cancer. In other embodiments, the FRa-expressing cancer is colorectal cancer and
medullary thyroid cancer.

As used herein, a subject who is “afflicted with an FRa-expressing cancer ” is
one who is clinically diagnosed with such a cancer by a qualified clinician (for example,
by the methods of the present invention), or one who exhibits one or more signs or
symptoms (for example, elevated levels of FRa. in biological fluids) of such a cancer and
is subsequently clinically diagnosed with such a cancer by a qualified clinician (for
example, by the methods of the present invention). A non-human subject that serves as
an animal model of FRa-expressing cancer may also fall within the scope of the term a
subject “afflicted with an FRa-expressing cancer.”

The term “ovarian cancer’” refers to the art recognized disease and includes each
of epithelial ovarian cancer (EOC; >90% of ovarian cancer in Western countries), germ
cell tumors (circa 2-3% of ovarian cancer), and stromal ovarian cancer. Ovarian cancer

is stratified into different groups based on the differentiation of the tumor tissue. In
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grade I, the tumor tissue is well differentiated. In grade II, tumor tissue is moderately
well differentiated. In grade III, the tumor tissue is poorly differentiated. This grade
correlates with a less favorable prognosis than grades I and II.

Ovarian cancer is stratified into different stages based on the spread of the
cancer. Stage I is generally confined within the capsule surrounding one (stage IA) or
both (stage IB) ovaries, although in some stage I (i.e. stage IC) cancers, malignant cells
may be detected in ascites, in peritoneal rinse fluid, or on the surface of the ovaries.
Stage II involves extension or metastasis of the tumor from one or both ovaries to other
pelvic structures. In stage IIA, the tumor extends or has metastasized to the uterus, the
fallopian tubes, or both. Stage IIB involves extension of the tumor to the pelvis. Stage
IIC is stage IIA or IIB in which malignant cells may be detected in ascites, in peritoneal
rinse fluid, or on the surface of the ovaries. In stage III, the tumor comprises at least one
malignant extension to the small bowel or the omentum, has formed extrapelvic
peritoneal implants of microscopic (stage IIIA) or macroscopic (< 2 centimeter diameter,
stage I1IB; > 2 centimeter diameter, stage IIIC) size, or has metastasized to a
retroperitoneal or inguinal lymph node (an alternate indicator of stage IIIC). In stage IV,
distant (i.e. non-peritoneal) metastases of the tumor can be detected.

The durations of the various stages of ovarian cancer are not presently known,
but are believed to be at least about a year each (Richart ef al., 1969, Am. J. Obstet.
Gynecol. 105:386). Prognosis declines with increasing stage designation. For example,
S-year survival rates for human subjects diagnosed with stage I, II, III, and IV ovarian
cancer are 80%, 57%, 25%, and 8%, respectively.

Each of the foregoing types, groups and stages of ovarian cancer are
encompassed by the term “ovarian cancer” as used herein.

As used herein, the term “lung cancer” refers to a disease in tissues of the lung
involving uncontrolled cell growth, which, in some cases, leads to metastasis. Lung
cancer is the most common cause of cancer-related death in men and women. The
majority of primary lung cancers are carcinomas of the lung, derived from epithelial
cells. The main types of lung cancer are small cell lung carcinoma (SCLC) and non-
small cell lung carcinoma (NSCLC). In a particular embodiment, the FRa-expressing
cancer is a non-small cell lung cancer.

Small cell lung cancer or small cell lung carcinoma (SCLC) is a malignant

cancer of the lung, wherein the cancer cells have a flat shape and scanty cytoplasm;
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therefore, SCLC is sometimes called “oat cell carcinoma.” SCLC is generally more
metastatic than NSCLC and is sometimes seen in combination with squamous cell
carcinomas.

As used herein, the term “non-small cell lung cancer,” also known as non-small
cell lung carcinoma (NSCLC), refers to epithelial lung cancer other than small cell lung
carcinoma (SCLC). There are three main sub-types: adenocarcinoma, squamous cell
lung carcinoma, and large cell lung carcinoma. Other less common types of non-small
cell lung cancer include pleomorphic, carcinoid tumor, salivary gland carcinoma, and
unclassified carcinoma. Adenocarcinomas account for approximately 40% of lung
cancers, and are the most common type of lung cancer in people who have never
smoked. Squamous cell carcinomas account for about 25% of lung cancers. Squamous
cell carcinoma of the lung is more common in men than in women and is even more
highly correlated with a history of tobacco smoking than are other types of lung
carcinoma. There are at least four variants (papillary, small cell, clear cell, and basaloid)
of squamous cell carcinoma of the lung. Large cell lung carcinomas are a heterogeneous
group of malignant neoplasms originating from transformed epithelial cells in the lung.
Large cell lung carcinomas are carcinomas that lack light microscopic characteristics of
small cell carcinoma, squamous cell carcinoma, or adenocarcinoma.

Different staging systems are used for SCLC and NSCLC. SCLC is categorized
as limited disease confined to the ipsilateral hemithorax or as extensive disease with
metastasis beyond the ipsilateral hemithorax.

NSCLC may be categorized using the tumor-nodes-metastasis (TNM) staging
system. See Spira J & Ettinger, D.S. Multidisciplinary management of lung cancer, N
Engl J Med, 350:382- (2004) (hereinafter Spira); Greene FL, Page DL, Fleming ID, Fritz
AG, Balch CM, Haller DG, et al (eds). AJCC Cancer Staging Manual. 6th edition. New
York: Springer-Verlag, 2002:167-77 (hereinafter Greene); Sobin LH, Wittekind CH
(eds). International Union Against Cancer. TNM classification of malignant tumours. 6th
edition. New York: Wiley-Liss (2002) (hereinafter Sobin). In addition, NSCLC is
typically treated according to the stage of cancer determined by the following
classification scheme (see http://www.cancer.gov/cancertopics/pdg/treatment/non-small-

cell-lung/Patient/page2#Keypoint10).
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In stage O (carcinoma in situ), abnormal cells are found in the lining of the
airways. These abnormal cells may become cancer and spread into nearby normal tissue.
Stage 0 is also called carcinoma in situ.

Stage I, in which cancer has formed, is divided into stages IA and IB.

In Stage IA, the tumor is in the lung only and is 3 centimeters or smaller.

In Stage IB, the cancer has not spread to the lymph nodes and one or more of the
following is true: (i) The tumor is larger than 3 centimeters but not larger than 5
centimeters; (i) cancer has spread to the main bronchus and is at least 2 centimeters
below where the trachea joins the bronchus; (iii) cancer has spread to the innermost
layer of the membrane that covers the lung; (iv) part of the lung has collapsed or
developed pneumonitis (inflammation of the lung) in the area where the trachea joins the
bronchus.

In Stage IIA, cancer has spread to certain lymph nodes on the same side of the
chest as the primary tumor; the cancer is (a) 5 cm or smaller, (b) has spread to the main
bronchus, and/or (c) has spread to the innermost layer of the lung lining. OR, cancer has
not spread to lymph nodes; the cancer is (d) larger than 5 cm but not larger than 7 cm,
(e) has spread to the main bronchus, and/or (f) has spread to the innermost layer of the
lung lining. Part of the lung may have collapsed or become inflamed. Stage IIA is
divided into two sections depending on the size of the tumor, where the tumor is found,
and whether there is cancer in the lymph nodes. In the first section, cancer has spread to
lymph nodes on the same side of the chest as the tumor. The lymph nodes with cancer
are within the lung or near the bronchus. Also, one or more of the following is true: (i)
the tumor is not larger than 5 centimeters, (ii) cancer has spread to the main bronchus
and is at least 2 centimeters below where the trachea joins the bronchus, (iii) cancer has
spread to the innermost layer of the membrane that covers the lung, (iv) part of the lung
has collapsed or developed pneumonitis (inflammation of the lung) in the area where the
trachea joins the bronchus. In the second section, cancer has not spread to lymph nodes
and one or more of the following is true: (i) the tumor is larger than 5 centimeters but
not larger than 7 centimeters, (ii) cancer has spread to the main bronchus and is at least 2

centimeters below where the trachea joins the bronchus, (iii) cancer has spread to the
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21873 7 %he car]i(%l'er?s6 larger than 7 cm; (e) has spread to the main bronchus, (f) the diaphragm,
(g) the chest wall or the lining of the chest wall; and/or (h) has spread to the membrane
around the heart. There may be one or more separate tumors in the same lobe of the
lung; cancer may have spread to the nerve that controls the diaphragm; the whole lung
may have collapsed or become inflamed. Stage IIB is divided into two sections
depending on the size of the tumor, where the tumor is found, and whether there is
cancer in the lymph nodes. In the first section, cancer has spread to nearby lymph nodes
on the same side of the chest as the tumor. The lymph nodes with cancer are within the
lung or near the bronchus. Also, one or more of the following is true: (i) the tumor is
larger than 5 centimeters but not larger than 7 centimeters, (ii) cancer has spread to the
main bronchus and is at least 2 centimeters below where the trachea joins the bronchus,
(ii1) cancer has spread to the innermost layer of the membrane that covers the lung, (iv)
part of the lung has collapsed or developed pneumonitis (inflammation of the lung) in
the area where the trachea joins the bronchus. In the second section, cancer has not
spread to lymph nodes and one or more of the following is true: (i) the tumor is larger
than 7 centimeters, (ii) cancer has spread to the main bronchus (and is less than 2
centimeters below where the trachea joins the bronchus), the chest wall, the diaphragm,
or the nerve that controls the diaphragm, (iii) cancer has spread to the membrane around
the heart or lining the chest wall, (iv) the whole lung has collapsed or developed
pneumonitis (inflammation of the lung), (v) there are one or more separate tumors in the
same lobe of the lung.

Stage I1IA is divided into three sections depending on the size of the tumor,
where the tumor is found, and which lymph nodes have cancer (if any). In the first
section of Stage IIIA, cancer has spread to lymph nodes on the same side of the chest as
the tumor. The lymph nodes with cancer are near the sternum (chest bone) or where the

bronchus enters the lung. Also, the tumor may be any size; part of the lung (where the
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trachea joins the bronchus) or the whole lung may have collapsed or developed
pneumonitis (inflammation of the lung); there may be one or more separate tumors in
the same lobe of the lung; and cancer may have spread to any of the following: (1) main
bronchus, but not the area where the trachea joins the bronchus, (ii) chest wall, (iii)
diaphragm and the nerve that controls it, (iv) membrane around the lung or lining the
chest wall, (iv) membrane around the heart. In the second section of Stage IIIA, cancer
has spread to lymph nodes on the same side of the chest as the tumor. The lymph nodes
with cancer are within the lung or near the bronchus. Also, the tumor may be any size;
the whole lung may have collapsed or developed pneumonitis (inflammation of the
lung); there may be one or more separate tumors in any of the lobes of the lung with
cancer; and cancer may have spread to any of the following: (i) main bronchus, but not
the area where the trachea joins the bronchus, (ii) chest wall, (ii1) diaphragm and the
nerve that controls it, (iv) membrane around the lung or lining the chest wall, (v) heart or
the membrane around it, (vi) major blood vessels that lead to or from the heart, (vi)
trachea, (vii) esophagus, (viii) nerve that controls the larynx (voice box), (ix) sternum
(chest bone) or backbone, (x) carina (where the trachea joins the bronchi). In the third
section of Stage IIIA, cancer has not spread to the lymph nodes and the tumor may be
any size, and cancer has spread to any of the following: (i) heart, (ii) major blood vessels
that lead to or from the heart, (iii) trachea, (iv) esophagus, (v) nerve that controls the
larynx (voice box), (vi) sternum (chest bone) or backbone, (vi) carina (where the trachea
joins the bronchi).

Stage I1IB is divided into two sections depending on the size of the tumor, where
the tumor is found, and which lymph nodes have cancer. In the first section, cancer has
spread to lymph nodes above the collarbone or to lymph nodes on the opposite side of
the chest as the tumor; the tumor may be any size; part of the lung (where the trachea
joins the bronchus) or the whole lung may have collapsed or developed pneumonitis
(inflammation of the lung); there may be one or more separate tumors in any of the lobes
of the lung with cancer; and cancer may have spread to any of the following: (1) main
bronchus, (ii) chest wall, (iii) diaphragm and the nerve that controls it, (iv) membrane
around the lung or lining the chest wall, (iv) heart or the membrane around it, (v) major
blood vessels that lead to or from the heart, (vi) trachea, (vii) esophagus, (viii) nerve that
controls the larynx (voice box), (ix) sternum (chest bone) or backbone, (x) carina (where

the trachea joins the bronchi). In the second section of Stage IIIB, cancer has spread to
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near the sternum (chest bone) or where the bronchus enters the lung; the tumor may be
any size; there may be separate tumors in different lobes of the same lung; and cancer
has spread to any of the following: (i) heart, (i1) major blood vessels that lead to or from
the heart, (ii1) trachea, (iv) esophagus, (v) nerve that controls the larynx (voice box), (vi)
sternum (chest bone) or backbone, (vii) carina (where the trachea joins the bronchi).

In Stage 1V, the tumor may be any size and cancer may have spread to lymph
nodes. One or more of the following is true: there are one or more tumors in both lungs;
cancer is found in fluid around the lungs or the heart; cancer has spread to other parts of
the body, such as the brain, liver, adrenal glands, kidneys, or bone.

Accordingly, in various embodiments of the foregoing invention, the lung cancer
may be stratified into any of the preceding stages (e.g., occult, stage 0, stage IA, stage
IB, stage IIA, stage IIB, stage IITA, stage I1IB or stage IV) based on assessing of the
levels of FRa not bound to a cell, such as a normal or cancerous cell, in a sample (for
example, urine or serum) of a subject.

As used herein, the term “folate receptor alpha” (also referred to as FRo, FR-
alpha, FOLR-1 or FOLR1) refers to the alpha isoform of the high affinity receptor for
folate. Membrane bound FR« is attached to the cell surface by a glycosyl
phosphatidylinositol (GPI) anchor), recycles between extracellular and endocytic
compartments and is capable of transporting folate into the cell. FRa is expressed in a
variety of epithelial tissues including those of the female reproductive tract, placenta,
breast, kidney proximal tubules, choroid plexus, lung and salivary glands. Soluble
forms of FRo may be derived by the action of proteases or phospholipase on membrane
anchored folate receptors.

The consensus nucleotide and amino acid sequences for human FRa are set forth
herein as SEQ ID NOs: 24 and 25, respectively. Variants, for example, naturally
occurring allelic variants or sequences containing at least one amino acid substitution,
are encompassed by the terms as used herein.

As used herein, the term “not bound to a cell” refers to FRa. that is not attached
to the cellular membrane of a cell, such as a cancerous cell. In a particular embodiment,
the FRa not bound to a cell is unbound to any cell and is freely floating or solubilized in

biological fluids, e.g., urine or serum. For example, the FRa may be shed, secreted or

44



421 24448 M n. 70 822 Summary data for serumand urine FRcc |evels
of ovarian cancer patients is presented in Table 24. Table 24: Summary
stati sti cwoheor2/déRE9concent rati ons in matched serum and ecirs:¢anpl4es of
ovarian cancer patients, as determ ned by ECLIA Ovarian cancer FRa (pg/nlL)
SerumUWUrine n 4 4 Mean 705 10168 SD 634 2266 Max. 1605 13059 M n. 240 7651
Fi gure 15esfuowd food hahal boamcbeuvwedn, ek fnpleasomeake afifabRofcdnesels in

mat ched serum and. urine sanples taken fromthe sane patient. The

correl at i 6715 B0 PioiRgichHEES: patients was r=0.24 (upper panel) and the

correl ation fOnnouRLLARE FANEHechRf Lk fol¥itnt T Bcdif of LiBerAANelols oThese
data denonstrate the relative |l ac correlnatl on between FRcc

concent r athedeel we fidate ecteptor akphaerovan sudetsenineg uespecy amkethpd ksoshawhef or | ung
cancer patients. Further, these dat nstrate that .FRcc is basically
mon- det 6o B EAT BT BHESPEIE 1D SR AIHES St G MG cancer
patients ?e!léEt%iﬂmPé%[s”@Apil@ﬁ?TefeQ{ﬁ HMB&E@%?ghF Sforhencde %Ri(ﬁl%rﬁat'ograggfﬂ urine of
these patients. EXAMPLE 14. ASSESSMENT LEVELS FRoc I N SE SAMPLES

FROM PATI BARISCWIR [ 9earinana@sNOBR (TPAT hyrmgifarsits dhuNec1oANCER, lulDr MORVAL
CONTROLS ecipiti Fcht.OI evebl S iin tshéac Sserum of gqt iCentassawi tsh 8v0a51i0%n gancer,
patients WER UG URcE OPYRA SR REICPY oht ¢ BT e 8 & SRS SRR OCBIT FRec
level s weagaps ﬂ@ﬁ&@@orﬂc&?ﬂ amEehbdiffokibh ($iM@e At B&@ONEol @i $ha®d assay,
capture-detector antibodies: Pair 1, in which 9F3 was the capture anti body
and 24F12inpagnedectipphaigsior Wasieingderying. gadiopampnagassay{ R, eazesinkgds ¢ he

capture antl E%‘!‘?§ h i Y, The FRcc pairs
were test g‘éfn\l/a\ﬁ?%ﬂ%@??s]s%ﬁ(l ra[‘t%%))r" ﬁ%%?%@og%aaﬁégﬁggﬁ 9i dual seruns dil uted
1: 4. | n oakctexdhemilidiiiesceoBanmmaoassed(casmpliftedCiagddwiy, andtiieiltkedyn af t er CR
processing gn a plate lot (75 1..tg/nm, +B, +T). and 19D4 was used as the
det ect or BIS{§HSRMBoadinerthg el 1S|dﬁ%élﬁH’FHé‘|5mé>@Bé‘P?%‘PﬂS?d FENIGRES ¥sed as the
capture apti-Pedyindnge2tEi40as used as the detector antibody at 1.01Ag/ni.
Each were CR processed (lot 10070) with an | abel to protein ratio (L/P) of

13. 3. Diluent 09 gérvedly [Befalabldiosomvahilyze cBhet dearsibady or biMing Ipastein + hunman
anti-nouse antibo +m was used for | es and caglibrator.
1 ent - 3 R ORE QDD Rl TB RSl B ReHEY SHRG, SV CAHP RS used for
det ect i ONgmmunofluordBndeQbdHRAMURY U @bIRGONId PRSe ST oRY 8 cfifibrstiR@udCidyA-
Sampl es were added at 501AL/wel|. The sanples were shaken for 2 hours and

subsequensippowesspaide af bihdipges phagan @@hfaatibellySaVeE&noPBSYPROols Or cohewi t h t he

det er gent . Tween, 20 BST). The detector ,anti.bod s added at 251AL/wel | .
e oo e AR ARR e PR REEMESE o AR e RAGR BB s
Finally, hﬁlﬁra@hﬂlmb@ﬁféﬁf&kllmlﬁidﬁﬁﬁ(ﬂ%t@ﬁaﬁﬁ@h) ga®Bicssidmmednetifte sanpl es was
read wwth 2X MBD(r) Buffer T. The results are shown in Table 25 bel ow.
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Car ci noma,, M&@R,Cﬂlﬁ%iﬂoo%ble%%ﬁ%t sﬁg?%ﬁgﬁ ELNRERith the present invention. For

example, protein isolated from a subject sample (e.g., urine or serum) can be run on a
polyacrylamide gel electrophoresis and immobilized onto a solid phase support such as
nitrocellulose. The support can then be washed with suitable buffers followed by
treatment with the labeled antibody. The solid phase support can then be washed with
the buffer a second time to remove unbound antibody. The amount of bound label on
the solid support can then be detected by conventional means. Means of detecting
proteins using electrophoretic techniques are well known to those of skill in the art (see
generally, R. Scopes (1982) Protein Purification, Springer-Verlag, N.Y.; Deutscher,
(1990) Methods in Enzymology Vol. 182: Guide to Protein Purification, Academic
Press, Inc., N.Y.).
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Other standard methods include immunoassay techniques which are well known

to one of ordinary skill in the art and may be found in Principles And Practice Of
Immunoassay, 2nd Edition, Price and Newman, eds., MacMillan (1997) and Antibodies,
A Laboratory Manual, Harlow and Lane, eds., Cold Spring Harbor Laboratory, Ch. 9
(1988), each of which is incorporated herein by reference in its entirety.

Antibodies used in immunoassays to determine the level of expression of folate
receptor alpha may be labeled with a detectable label. The term "labeled", with regard
to the binding agent or antibody, is intended to encompass direct labeling of the binding
agent or antibody by coupling (i.e., physically linking) a detectable substance to the
binding agent or antibody, as well as indirect labeling of the binding agent or antibody
by reactivity with another reagent that is directly labeled. An example of indirect
labeling includes detection of a primary antibody using a fluorescently labeled
secondary antibody. In one embodiment, the antibody is labeled, e.g., radio-labeled,
chromophore-labeled, fluorophore-labeled, or enzyme-labeled. In another embodiment,
the antibody is an antibody derivative (e.g., an antibody conjugated with a substrate or
with the protein or ligand of a protein-ligand pair (e.g., biotin-streptavidin), or an
antibody fragment (e.g., a single-chain antibody, an isolated antibody hypervariable
domain) which binds specifically with FRa not bound to a cell.

In one embodiment of the invention, proteomic methods, e.g., mass
spectrometry, are used. Mass spectrometry is an analytical technique that consists of
ionizing chemical compounds to generate charged molecules (or fragments thereof) and
measuring their mass-to-charge ratios. In a typical mass spectrometry procedure, a
sample is obtained from a subject, loaded onto the mass spectrometry, and its
components (e.g., FRo) are ionized by different methods (e.g., by impacting them with
an electron beam), resulting in the formation of charged particles (ions). The mass-to-
charge ratio of the particles is then calculated from the motion of the ions as they transit
through electromagnetic fields.

For example, matrix-associated laser desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF MS) or surface-enhanced laser desorption/ionization time-
of-flight mass spectrometry (SELDI-TOF MS) which involves the application of a
sample, such as urine or serum, to a protein-binding chip (Wright, G.L., Jr., et al. (2002)
Expert Rev Mol Diagn 2:549; Li, J., et al. (2002) Clin Chem 48:1296; Laronga, C., et al.
(2003) Dis Markers 19:229; Petricoin, E.F., et al. (2002) 359:572; Adam, B.L., et al.
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(2002) Cancer Res 62:3609; Tolson, J., et al. (2004) Lab Invest 84:845; Xiao, Z., et al.
(2001) Cancer Res 61:6029) can be used to determine the level of FRa.

Furthermore, in vivo techniques for determination of the level of FRa not bound
to a cell include introducing into a subject a labeled antibody directed against FRa,
which binds to and transforms FRq into a detectable molecule. The presence, level, or
location of the detectable FRo not bound to a cell in a subject may be determined using
standard imaging techniques.

The term “sample” as used herein refers to a collection of similar fluids, cells, or
tissues isolated from a subject, as well as fluids, cells, or tissues present within a subject.
In preferred embodiments the sample is a biological fluid containing FRa not bound to a
cancerous cell. Biological fluids are typically liquids at physiological temperatures and
may include naturally occurring fluids present in, withdrawn from, expressed or
otherwise extracted from a subject or biological source. Certain biological fluids derive
from particular tissues, organs or localized regions and certain other biological fluids
may be more globally or systemically situated in a subject or biological source.
Examples of biological fluids include blood, serum and serosal fluids, plasma, lymph,
urine, cerebrospinal fluid, saliva, ocular fluids, cystic fluid, tear drops, feces, sputum,
mucosal secretions of the secretory tissues and organs, vaginal secretions, gynecological
fluids, ascites fluids such as those associated with non-solid tumors, fluids of the pleural,
pericardial, peritoneal, abdominal and other body cavities, fluids collected by bronchial
lavage and the like. In a particular embodiment, the sample is urine or serum. In
another embodiment, the sample does not include ascites or is not an ascite sample. In
another embodiment, the sample does not include peritoneal fluid or is not peritoneal
fluid.

In one embodiment, the sample is removed from the subject. In another
embodiment, the sample is present within the subject. Biological fluids may also include
liquid solutions contacted with a subject or biological source, for example, cell and
organ culture medium including cell or organ conditioned medium, lavage fluids and the
like.

In some embodiments, only a portion of the sample is subjected to an assay for
determining the level of FRa not bound to a cell, or various portions of the sample are
subjected to various assays for determining the level of FRo not bound to a cell. Also,

in many embodiments, the sample may be pre-treated by physical or chemical means
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prior to the assay. For example, in embodiments discussed in more detail in the

Examples section, samples, for example, urine samples, were subjected to
centrifugation, dilution and/or treatment with a solubilizing substance (e.g., guanidine
treatment) prior to assaying the samples for FRo not bound to a cell. Such techniques
serve to enhance the accuracy, reliability and reproducibility of the assays of the present
invention.

The term “control sample,” as used herein, refers to any clinically relevant
control sample, including, for example, a sample from a healthy subject not afflicted
with ovarian cancer, a sample from a subject having a less severe or slower progressing
ovarian cancer than the subject to be assessed, a sample from a subject having some
other type of cancer or disease, and the like. A control sample may include a sample
derived from one or more subjects. A control sample may also be a sample made at an
earlier timepoint from the subject to be assessed. For example, the control sample could
be a sample taken from the subject to be assessed before the onset of the FRa expressing
cancer such as lung or ovarian cancer, at an earlier stage of disease, or before the
administration of treatment or of a portion of treatment. The control sample may also be
a sample from an animal model, or from a tissue or cell lines derived from the animal
model, of the FRa expressing cancer such as lung or ovarian cancer. The level of FRo
not bound to a cell in a control sample that consists of a group of measurements may be
determined based on any appropriate statistical measure, such as, for example, measures
of central tendency including average, median, or modal values.

The term “control level” refers to an accepted or pre-determined level of FRal
which is used to compare with the level of FRa in a sample derived from a subject. In
one embodiment, the control level of FRx is based on the level of FRo not bound to a
cell in sample(s) from a subject(s) having slow disease progression. In another
embodiment, the control level of FRo not bound to a cell is based on the level in a
sample from a subject(s) having rapid disease progression. In another embodiment, the
control level of FRa is based on the level of FRa not bound to a cell in a sample(s) from
an unaffected, i.e., non-diseased, subject(s), i.e., a subject who does not have an FRa
expressing cancer such as lung or ovarian cancer. In yet another embodiment, the
control level of FRa is based on the level of FRa not bound to a cell in a sample from a
subject(s) prior to the administration of a therapy for ovarian cancer. In another

embodiment, the control level of FR is based on the level of FRo not bound to a cell in
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level of FRa is based on the level of FRa not bound to a cell in a sample(s) from a

subject(s) not having an FRa expressing cancer such as lung or ovarian cancer that is

contacted with a test compound. In one embodiment, the control level of FRa is based

on the level of FRa not bound to a cell in a sample(s) from an animal model of an FRa

expressing cancer such as lung or ovarian cancer, a cell, or a cell line derived from the

animal model of an FRa expressing cancer such as lung or ovarian cancer.

In one embodiment, the control is a standardized control, such as, for example, a
control which is predetermined using an average of the levels of FRa not bound to a cell
from a population of subjects having no FRa expressing cancer such as lung or ovarian
cancer. In still other embodiments of the invention, a control level of FR is based on
the level of FRa not bound to a cell in a non-cancerous sample(s) derived from the
subject having an FRa expressing cancer such as lung or ovarian cancer. For example,
when a laparotomy or other medical procedure reveals the presence of ovarian cancer in
one portion of the ovaries, the control level of FRa may be determined using the non-
affected portion of the ovaries, and this control level may be compared with the level of
FRo in an affected portion of the ovaries. Similarly, when a biopsy or other medical
procedure reveals the presence of a lung cancer in one portion of the lungs, the control
level of FRo may be determined using the non-affected portion of the lungs, and this
control level may be compared with the level of FRa in an affected portion of the lungs.

As used herein, “a difference” between the level of folate receptor alpha not
bound to a cell in a sample from a subject (i.e., a test sample) and the level of folate
receptor alpha not bound to a cell in a control sample refers broadly to any clinically
relevant and/or statistically significant difference in the level of folate receptor alpha in
the two samples. In an exemplary embodiment, the difference is selected based on a
cutoff value determined using a receiver operating characteristic (ROC) analysis, an
example of which is presented in Example 6.

In other embodiments, the difference must be greater than the limits of detection
of the method for determining the level of FRa not bound to a cell. It is preferred that
the difference be at least greater than the standard error of the assessment method, and

preferably a difference of at least about 2-, about 3-, about 4-, about 5-, about 6-, about
7-, about 8-, about 9-, about 10-, about 15-, about 20-, about 25-, about 100-, about 500-,
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difference may be assessed by any appropriate comparison, including any appropriate
parametric or nonparametric descriptive statistic or comparison. For example, “an
increase” in the level of FRa not bound to a cell may refer to a level in a test sample that
is about two, and more preferably about three, about four, about five, about six, about
seven, about eight, about nine, about ten or more times more than the level of FR in the
control sample. An increase may also refer to a level in a test sample that is preferably
at least about 1.5, and more preferably about two, about three, about four, about five or
more standard deviations above the average level of FRa in the control sample.
Likewise, “a decrease” in the level of FRa not bound to a cell may refer to a level in a
test sample that is preferably at least about two, and more preferably about three, about
four, about five, about six, about seven, about eight, about nine, about ten or more times
less than the level of FR in the control sample. A decrease may also refer to a level in
a test sample that is preferably at least about 1.5, and more preferably about two, about
three, about four, about five or more standard deviations below the average level of FRa
in the control sample.

As used herein, the term “contacting the sample” with an FRa binding agent,
e.g., an anti-FRa antibody, includes exposing the sample, or any portion thereof with the
agent or antibody, such that at least a portion of the sample comes into contact with the
agent or antibody. The sample or portion thereof may be altered in some way, such as
by subjecting it to physical or chemical treatments (e.g., dilution or guanidine
treatment), prior to the act of contacting it with the agent or antibody.

The term “antibody” as used herein, comprises four polypeptide chains, two
heavy (H) chains and two light (L) chains, interconnected by disulfide bonds, as well as
any functional (i.e., antigen-binding) fragment, mutant, variant, or derivation thereof,
which retains the essential epitope binding features of an Ig molecule. Such mutant,
variant, or derivative antibody formats are known in the art, and include molecules such
as Fab fragments, Fab’ fragments, F(ab’), fragments, Fd fragments, Fabc fragments, Sc
antibodies (single chain antibodies), diabodies, individual antibody light chains,
individual antibody heavy chains, chimeric fusions between antibody chains and the
like. Immunoglobulin molecules can be of any type (e.g., IgG, IgE, IgM, IgD, IgA and
IgY), class (e.g., 1gG1, IgG2, 1gG3, 1gG4, IgA1 and IgA2) or subclass.
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Each heavy chain is comprised of a heavy chain variable region (abbreviated
herein as HCVR or VH) and a heavy chain constant region. The heavy chain constant
region is comprised of three domains, CH1, CH2 and CH3. Each light chain is
comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a
light chain constant region. The light chain constant region is comprised of one domain,
CL. The VH and VL regions can be further subdivided into regions of hypervariability,
termed complementarity determining regions (CDRs), interspersed with regions that are
more conserved, termed framework regions (FR). Each VH and VL is composed of
three CDRs and four FRs, arranged from amino-terminus to carboxy-terminus in the
following order: FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. Light chains are
classified as either kappa or lambda. Heavy chains are classified as gamma, mu, alpha,
delta, or epsilon, and define the antibody's isotype as IgG, IgM, IgA, IgD and IgE,
respectively.

The variable regions of the heavy and light chains contain a binding domain that
interacts with an antigen. The constant regions of the antibodies may mediate the
binding of the immunoglobulin to host tissues or factors, including various cells of the
immune system (e.g., effector cells) and the first component (Clq) of the classical
complement system.

The term “antigen-binding portion™ of an antibody, as used herein, refers to one
or more fragments of an antibody that retain the ability to specifically bind to an antigen
(e.g., FRa not bound to a cell). It has been shown that the antigen-binding function of
an antibody can be performed by fragments of a full-length antibody. Examples of
binding fragments encompassed within the term “antigen-binding portion” of an
antibody include (i) a Fab fragment, a monovalent fragment consisting of the Vi, Vg,

CL and CH1 domains; (ii) a F(ab')p fragment, a bivalent fragment comprising two Fab

fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting
of the Vi and CHI1 domains; (iv) a Fv fragment consisting of the V1, and Vi domains of
a single arm of an antibody, (v) a dAb including VH and VL domains; (vi) a dAb
fragment (Ward et al. (1989) Nature 341, 544-546), which consists of a Viy domain; (vii)
a dAb which consists of a VH or a VL domain; and (viii) an isolated complementarity
determining region (CDR) or (ix) a combination of two or more isolated CDRs which
may optionally be joined by a synthetic linker. Furthermore, although the two domains

of the Fv fragment, V;, and Vy, are coded for by separate genes, they can be joined,
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using recombinant methods, by a synthetic linker that enables them to be made as a

single protein chain in which the Vi and Vy regions pair to form monovalent molecules
(known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242, 423-426; and
Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85, 5879-5883). Such single chain
antibodies are also intended to be encompassed within the term “antigen-binding
portion” of an antibody. These antibody fragments are obtained using conventional
techniques known to those with skill in the art, and the fragments are screened for utility
in the same manner as are intact antibodies. Antigen-binding portions can be produced
by recombinant DNA techniques, or by enzymatic or chemical cleavage of intact
immunoglobulins.

The term “antibody”, as used herein, includes polyclonal antibodies, monoclonal
antibodies, murine antibodies, chimeric antibodies, humanized antibodies, and human
antibodies, and those that occur naturally or are recombinantly produced according to
methods well known in the art.

In one embodiment, an antibody for use in the methods of the invention is a
bispecific antibody. A “bispecific antibody” is an artificial hybrid antibody having two
different heavy/light chain pairs and two different binding sites. Bispecific antibodies
can be produced by a variety of methods including fusion of hybridomas or linking of
Fab' fragments. See, e.g., Songsivilai & Lachmann, (1990) Clin. Exp. Immunol. 79,
315-321; Kostelny et al. (1992) J. Immunol. 148, 1547-1553.

In another embodiment, an antibody for use in the methods of the invention is a
camelid antibody as described in, for example, PCT Publication WO 94/04678, the
entire contents of which are incorporated herein by reference.

A region of the camelid antibody that is the small, single variable domain
identified as Vyy can be obtained by genetic engineering to yield a small protein having
high affinity for a target, resulting in a low molecular weight, antibody-derived protein
known as a “camelid nanobody”. See U.S. Pat. No. 5,759,808; see also Stijlemans et al.,
2004 J. Biol. Chem. 279: 1256-1261; Dumoulin ef al., 2003 Nature 424: 783-788;
Pleschberger et al., 2003 Bioconjugate Chem. 14: 440-448; Cortez-Retamozo et al.,
2002 Int. J. Cancer 89: 456-62; and Lauwereys ef al., 1998 EMBO J. 17: 3512-3520.
Engineered libraries of camelid antibodies and antibody fragments are commercially
available, for example, from Ablynx, Ghent, Belgium. Accordingly, a feature of the

present invention is a camelid nanobody having high affinity for FRa.
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expressed on a single polypeptide chain, connected by a linker that is too short to allow
for pairing between the two domains on the same chain. The Vi and V1, domains pair
with complementary domains of another chain, thereby creating two antigen binding
sites (see e.g., Holliger et al., 1993 Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak et
al., 1994 Structure 2:1121-1123). Diabodies can be produced by expressing two
polypeptide chains with either the structure Vya-Vig and Vyg-Via (Vy-VL
configuration), or Via-Vyg and Vig-Vya (V1-Vi configuration) within the same cell.
Most of them can be expressed in soluble form in bacteria.

Single chain diabodies (scDb) are produced by connecting the two diabody-
forming polypeptide chains with linker of approximately 15 amino acid residues (see
Holliger and Winter, 1997 Cancer Immunol. Immunother., 45(3-4):128-30; Wu et al.,
1996 Immunotechnology, 2(1):21-36). scDb can be expressed in bacteria in soluble,
active monomeric form (see Holliger and Winter, 1997 Cancer Immunol. Immunother.,

45(34): 128-30; Wu et al., 1996 Immunotechnology, 2(1):21-36; Pluckthun and Pack,

1997 Immunotechnology, 3(2): 83-105; Ridgway et al., 1996 Protein Eng., 9(7):617-21).

A diabody can be fused to Fc to generate a “di-diabody” (see Lu ef al., 2004 J.
Biol. Chem., 279(4):2856-65).

FRoa binding molecules that exhibit functional properties of antibodies but derive
their framework and antigen binding portions from other polypeptides (e.g.,
polypeptides other than those encoded by antibody genes or generated by the
recombination of antibody genes in vivo) may also be used in the methods of the present
invention. The antigen binding domains (e.g., FRa binding domains) of these binding
molecules are generated through a directed evolution process. See U.S. Pat. No.
7,115,396. Molecules that have an overall fold similar to that of a variable domain of an
antibody (an “immunoglobulin-like” fold) are appropriate scaffold proteins. Scaffold
proteins suitable for deriving antigen binding molecules include fibronectin or a
fibronectin dimer, tenascin, N-cadherin, E-cadherin, ICAM, titin, GCSF-receptor,
cytokine receptor, glycosidase inhibitor, antibiotic chromoprotein, myelin membrane
adhesion molecule PO, CD8, CD4, CD2, class | MHC, T-cell antigen receptor, CD1, C2

and I-set domains of VCAM-1, I-set immunoglobulin domain of myosin-binding protein
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C, I-set immunoglobulin domain of myosin-binding protein H, I-set immunoglobulin
domain of telokin, NCAM, twitchin, neuroglian, growth hormone receptor,
erythropoietin receptor, prolactin receptor, interferon-gamma receptor, 3-
galactosidase/glucuronidase, B-glucuronidase, transglutaminase, T-cell antigen receptor,
superoxide dismutase, tissue factor domain, cytochrome F, green fluorescent protein,
GroEL, and thaumatin.

“Specific binding” when used in the context of antibodies, or antibody
fragments, represents binding via domains encoded by immunoglobulin genes or
fragments of immunoglobulin genes to one or more epitopes of a protein of interest, but
which do not substantially recognize and bind other molecules in a sample containing a
mixed population of antigenic molecules. Typically, an antibody binds to a cognate
antigen with a Kd of less than about 1x10® M, as measured by a surface plasmon
resonance assay or a cell binding assay.

As used herein, a folate receptor alpha “binding agent” includes an antibody that
binds FRa not bound to a cell as well as non-antibody binding agents. To generate non-
antibody binding agents or binding molecules, a library of clones can be created in
which sequences in regions of the scaffold protein that form antigen binding surfaces
(e.g., regions analogous in position and structure to CDRs of an antibody variable
domain immunoglobulin fold) are randomized. Library clones are tested for specific
binding to the antigen of interest (e.g., FRot) and for other functions (e.g., inhibition of
biological activity of FRat). Selected clones can be used as the basis for further
randomization and selection to produce derivatives of higher affinity for the antigen.

High affinity binding molecules are generated, for example, using the tenth
module of fibronectin III (IOFn3) as the scaffold, described in U.S. Pat. Nos. 6,818,418
and 7,115,396; Roberts and Szostak, 1997 Proc. Natl. Acad. Sci USA 94:12297; U.S.
Pat. No. 6,261,804; U.S. Pat. No. 6,258,558; and Szostak et al. W098/31700, the entire
contents of each of which are incorporated herein by reference.

Non-antibody binding molecules can be produced as dimers or multimers to
increase avidity for the target antigen. For example, the antigen binding domain is
expressed as a fusion with a constant region (Fc) of an antibody that forms Fc-Fc
dimers. See, e.g., U.S. Pat. No. 7,115,396, the entire contents of which are incorporated

herein by reference.
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An “antigen” is a molecule recognized by the immune system; the term

originally came from “antibody generator” and includes a molecule that binds
specifically to an antibody. At the molecular level, an antigen is characterized by its
ability to be bound at the antigen-binding site of an antibody. In the present invention,
the antigen is FRa, such as FRa which is not bound to a cell FRat or a portion thereof.

As used herein, the term “epitope” refers to the molecular surface features of an
antigen, e.g., FRQ., capable of being bound by an antibody. Antigenic molecules,
normally being "large" biological polymers, usually present several surface features that
can act as points of interaction for specific antibodies. Any such distinct molecular
feature constitutes an epitope. Most antigens therefore have the potential to be bound by
several distinct antibodies, each of which is typically specific to a particular epitope. In
one embodiment of the present invention, a binding agent, e.g., antibody, binds to an
epitope on FRa which is available in the form of the receptor which is not bound to a
cell but not in the membrane bound form of the receptor. For example, the antibody
may bind to the same epitope on FRa to which MORAB-003 binds.

As used herein, the phrase “progression of an FRa-expressing cancer in a subject
afflicted with an FRa-expressing cancer” includes the progression of such a cancer from
a less severe to a more severe state. This could include an increase in the number or
severity of tumors, the degree of metastasis, the speed with which the cancer is growing
and spreading, and the like. For example, “the progression of ovarian cancer” includes
the progression of such a cancer from a less severe to a more severe state, such as the
progression from Stage I to Stage II, from Stage II to Stage III, etc. Alternatively, the
phrase “progression of an FRa-expressing cancer in a subject afflicted with an FRa-
expressing cancer’” may refer to the regression of an FRa-expressing cancer from a more
severe state to a less severe state. For example, in one embodiment, “the progression of
ovarian cancer’ refers to the regression from Stage IV to Stage III, from Stage III to
Stage II, etc. In other embodiments, the “progression of an FRa-expressing cancer in a
subject afflicted with an FRa-expressing cancer” may refer to the survival rate
determined from the beginning of symptoms of the FRa-expressing cancer, or to the
survival rate from the time of diagnosis of the FRa-expressing cancer.

As used herein, the term “stratifying” refers to characterizing an FRa expressing
cancer, for example, ovarian or lung cancer, into an appropriate stage based, for

example, on the degree of the spread of the cancer, as well accepted stratifications in the
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art. For example, stratifying includes characterizing the FRo expressing cancer into

Stage I, Stage II, Stage III or Stage IV. In certain embodiments, Stage I refers to cancers
that are localized to one part of the body. In certain embodiments, Stages II and III refer
to cancers that are locally advanced, wherein a distinction between the stages are often
specific to the particular cancer. Finally, Stage IV refers to cancers that have often
metastasized, or spread to other organs or throughout the body.

As used herein, the term “survival” refers to the continuation of life of a subject
which has been treated for cancer. In one embodiment, survival refers to the failure of a
tumor to recur. As used herein, the term “recur” refers to the re-growth of tumor or
cancerous cells in a subject in whom primary treatment for the tumor has been
administered. The tumor may recur in the original site or in another part of the body. In
one embodiment, a tumor that recurs is of the same type as the original tumor for which
the subject was treated. For example, if a subject had an ovarian cancer tumor, was
treated and subsequently developed another ovarian cancer tumor, the tumor has
recurred. In addition, a cancer can recur in a different organ or tissue than the one where

it originally occurred.

I1. Methods and Kits of the Invention

The present invention is based, at least in part, on the unexpected discovery that
folate receptor alpha (FRa), not bound to a cell, is found at elevated levels in the body
fluids, for example, urine or serum, of a subject having an FRa-expressing cancer as
compared to a control sample. Moreover, the present invention is based, at least in part,
on the identification of an immunological assay that exhibits the necessary sensitivity for
assessing levels of FRa not bound to a cells in samples, where prior attempts to do so
had repeatedly failed. Indeed, the present invention overcomes the challenges observed
during prior attempts to develop an FRa-based diagnostic assay for FRa-expressing
cancer such as lung or ovarian cancer by providing an immunological assay capable of
accurately assessing levels of FRa not bound to a cell in a sample, e.g., urine or serum.

Accordingly, methods and kits for assessing whether a subject has or is at risk for
developing an FRa-expressing cancer and, further, for assessing the progression of an
FRa-expressing cancer are provided. In various embodiments, the methods involve the

comparison of levels of FRa not bound to a cell in samples, for example, urine and
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A. Diagnostic Methods, Prognostic Methods, Risk Assessment Methods,
and Stratification Methods

Specifically, the present invention provides diagnostic methods for assessing
whether a subject is afflicted with an FRa-expressing cancer, such as lung or ovarian
cancer, prognostic methods for predicting the progression of an FRa-expressing cancer
such as lung or ovarian cancer, and risk assessment methods for assessing the level of
risk that a subject will develop the FRa-expressing cancer. Furthermore, the invention
provides stratification methods for stratifying an FRa-expressing cancer such as lung or
ovarian cancer subject into cancer therapy groups. The various aspects and
embodiments of the invention discussed here are intended to be non-limiting and to
encompass all possible combinations of the specific embodiments mentioned, which
may apply to any of the methods and kits discussed herein or claimed below.

The methods of the present invention can be practiced in conjunction with any
other method used by the skilled practitioner to diagnose an FRa-expressing cancer,
predict the progression of an FRa-expressing cancer, or to assess the level of risk that a
subject will develop an FRa-expressing cancer.

In one aspect, the invention provides a method of assessing whether a subject is
afflicted with an FRa-expressing cancer, by determining the level of folate receptor
alpha (FRa) which is not bound to a cell, in a sample (such as urine or serum) derived
from the subject; and comparing the level of folate receptor alpha (FRa) which is not
bound to a cell with the level of FRa in a control sample, wherein a difference between
the level of FRa in the sample derived from the subject and the level of FRa in the
control sample is an indication that the subject is afflicted with an FRa-expressing
cancer. In a particular embodiment, the level of FRa. in the sample derived from the
subject is assessed by contacting the sample with an antibody that binds FRa not bound
to a cell and is selected from the group consisting of (a) an antibody that binds the same
epitope as the MORADb-003 antibody; and (b) an antibody comprising SEQ ID NO:1
(GFTFSGYGLS) as CDRHI, SEQ ID NO:2 (MISSGGSYTYYADSVKG) as CDRH2,
SEQ ID NO:3 (HGDDPAWFAY) as CDRH3, SEQ ID NO:4 (SVSSSISSNNLH) as
CDRLI1, SEQ ID NO:5 (GTSNLAS) as CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT)
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as CDRL3. In one embodiment, the sample is selected from the group consisting of

urine and serum.

In another aspect, the present invention provides a method of assessing whether a
subject is afflicted with an FRa-expressing cancer such as lung cancer or ovarian cancer,
the method comprising determining the level of folate receptor alpha (FRa) not bound to
a cell in a urine sample derived from the subject; and comparing the level of folate
receptor alpha (FRa) in the urine sample derived from the subject with the level of FRa
in a control sample, wherein a difference between the level of FRa in the urine sample
derived from the subject and the level of FRa in the control sample is an indication that
the subject is afflicted with an FRa-expressing cancer.

In another aspect, the invention provides a method of assessing whether a subject
is afflicted with an FRa-expressing cancer, by determining the level of folate receptor
alpha (FRa) not bound to a cell in a serum sample derived from the subject; and
comparing the level of folate receptor alpha (FRa) in the serum sample derived from the
subject with the level of FRa. in a control sample, wherein a difference between the level
of FRa in the serum sample derived from the subject and the level of FRa in the control
sample is an indication that the subject is afflicted with an FRa-expressing cancer. In
particular embodiments, the subject has not been treated with an agent, such as a steroid,
that enhances the levels of FRa in serum. In a specific embodiment, the FRa-expressing
cancer is ovarian cancer and the subject has not been treated with an agent, such as a
steroid, that enhances the levels of FRa in serum.

In the methods and kits of the present invention, FRa-expressing cancers include
cancers characterized in that the cancer cells express FRa. In particular embodiments,
the FRa is released from the cancer cells, for example, from the surface of the cancer
cell, and into the biological fluids of the subject. FRa-expressing cancers include lung
cancer (e.g., bronchioalveolar carcinomas, carcinoid tumors, and non-small cell lung
cancers, such as adenocarcinomas); mesothelioma; ovarian cancer; renal cancer; brain
cancer (e.g., anaplastic ependymoma and cerebellar juvenile pilocytic astrocytoma);
cervical cancer; nasopharyngeal cancer; mesodermally derived tumor; squamous cell
carcinoma of the head and neck; endometrial cancer; endometrioid adenocarcinomas of
the ovary, serous cystadenocarcinomas, breast cancer; bladder cancer; pancreatic cancer;
bone cancer (e.g., high-grade osteosarcoma); and pituitary cancer (e.g., pituitary

adenoma). In a particular embodiment, the FRa-expressing cancer is ovarian cancer.
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In certain embodiments of the methods and kits of the present invention, the
FRo-expressing cancer is lung cancer. In more specific embodiments, the lung cancer is
non-small cell lung carcinoma (NSCLC). In one such embodiment, the NSCLC is
selected from the group consisting of adenocarcinoma, squamous cell lung carcinoma,
large cell lung carcinoma, pleomorphic NSCLC, carcinoid tumor, salivary gland
carcinoma, and unclassified carcinoma. In a preferred embodiment, the NSCLC is
adenocarcinoma. In alternative embodiments, the lung cancer is small cell lung
carcinoma (SCLC). In another embodiment, the lung cancer is bronchioalveolar
carcinoma. In yet another embodiment, the lung cancer is a lung carcinoid tumor.

The present invention also provides methods to assess whether a subject is
afflicted with ovarian cancer by determining the level of folate receptor alpha (FRa) not
bound to a cell in a urine sample derived from the subject, wherein the presence of FRa.
in the urine sample at a concentration of greater than about 3000 a.u./ml is an indication
that the subject is afflicted with ovarian cancer. In particular embodiments, the presence
of FRa in the urine sample at a concentration of greater than about 4000 a.u./ml, about
5000 a.u./ml, about 6000 a.u./ml, about 7000 a.u./ml, about 8000 a.u./ml, about 9000
a.u./ml, about 10,000 a.u./ml, about 11,000 a.u./ml, about 12,000 a.u./ml, about 13,000
a.u./ml, about 14,000 a.u./ml, about 15,000 a.u./ml, about 16,000 a.u./ml, about 17,000
a.u./ml, about 18,000 a.u./ml, about 19,000 a.u./ml, about 20,000 a.u./ml, about 21,000
a.u./ml, about 22,000 a.u./ml, about 23,000 a.u./ml, about 24,000 a.u./ml, about 25,000
a.u./ml, about 26,000 a.u./ml, about 27,000 a.u./ml, about 28,000 a.u./ml, about 29,000
a.u./ml or about 30,000 a.u./ml is an indication that the subject is afflicted with ovarian
cancer.

In yet another aspect, the present invention provides a method of assessing
whether a subject is afflicted with ovarian cancer, by determining the level of folate
receptor alpha (FRa) in a urine sample derived from the subject, wherein the presence of
FRa in the urine sample at a concentration of greater than about 9100 pg/ml is an
indication that the subject is afflicted with ovarian cancer or wherein a concentration of
less than about 9100 pg/ml is an indication that the subject is not afflicted with ovarian
cancer. For example, the presence of FRa in the urine sample at a concentration of
greater than about 9500 pg/mL, about 10,000 pg/mL, about 11,000 pg/mL, about 12,000
pg/mL, about 13,000 pg/mL, about 14,000 pg/mL, about 15,000 pg/mL, about 16,000
pg/mL, about 17,000 pg/mL, about 18,000 pg/mL, about 19,000 pg/mL, about 20,000
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pg/mL, about 21,000 pg/mL, about 22,000 pg/mL, about 23,000 pg/mL, about 24,000

pg/mL, about 25,000 pg/mL, about 26,000 pg/mL, about 27,000 pg/mL, about 28,000
pg/mL, about 29,000 pg/mL, about 30,000 pg/mL, about 40,000 pg/mL, about 50,000
pg/mL, about 60,000 pg/mL, about 70,000 pg/mL, about 80,000 pg/ml, about 90,000
pg/ml, about 100,000 pg/ml or about 150,000 pg/ml is an indication that the subject is
afflicted with ovarian cancer.

In certain embodiments of the foregoing aspects of the invention, the levels of
FRa not bound to a cell in a sample (e.g., a sample such as a urine sample or serum
sample) derived from a subject are compared with the levels of FRa in a control sample,
wherein a difference between the levels is an indication that the subject is afflicted with
an FRa-expressing cancer such as lung or ovarian cancer. In a particular embodiment,
the difference constitutes an increase in the level of FRa not bound to a cell in the
sample derived from the subject as compared with the level of FRa in the control
sample, wherein this increase is indicative of the presence or growth of FRa-expressing
cancer. Alternatively, the difference constitutes a decrease in the level of FRa, wherein
the decrease is indicative of the absence or regression of FRa-expressing cancer. As
used herein, “a difference” between the level of folate receptor alpha not bound to a cell
in a sample from a subject (i.e., a test sample) and the level of folate receptor alpha in a
control sample refers broadly to any clinically relevant change (including an increase or
a decrease) and/or statistically significant difference in the level of folate receptor alpha
in the two samples. In an exemplary embodiment, the difference is selected based on a
cutoff value determined using a receiver operating characteristic (ROC) analysis, an
example of which is presented in Example 6. The optimal cutoff value may vary
depending on the assay methods and conditions employed. In other embodiments, the
difference must be greater than the limits of detection of the method for determining the
level of FRa not bound to a cell. It is preferred that the difference be at least greater
than the standard error of the assessment method, and preferably a difference of at least
about 2-, about 3-, about 4-, about 5-, about 6-, about 7-, about 8-, about 9-, about 10-,
about 15-, about 20-, about 25-, about 100-, about 500-, about 1000-fold or greater than
the standard error of the assessment method. The difference may be assessed by any
appropriate comparison, including any appropriate parametric or nonparametric
descriptive statistic or comparison. For example, “an increase” in the level of FRa may

refer to a level that exceeds a cutoff value determined using an ROC analysis. It may
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60%, about 70%, about 80%, about 90%, about 100%, about 150%, about 200%, about
300%, about 400%, about 500%, about 600%, about 700%, about 800%, about 900% or
about 1000% more than the level of FRa in the control sample. An increase may also
refer to a level in a test sample that is preferably at least about 1.5, and more preferably
about two, about three, about four, about five or more standard deviations above the
average level of FRa in the control sample. Likewise, “a decrease” in the level of FRo
not bound to a cell may refer to a level in a test sample that does not exceed a cutoff
value determined using an ROC analysis. It may also refer to a level in a test sample
that is about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 40%,
about 50%, about 60%, about 70%, about 80%, or about 90% less than the level of FRx
in the control sample. A decrease may also refer to a level in a test sample that is
preferably at least about 1.5, and more preferably about two, about three, about four,
about five or more standard deviations below the average level of FRa in the control
sample.
Samples useful in the methods and kits of the invention include any tissue, cell,
biopsy, or bodily fluid that may contain detectable levels of FRo not bound to a cell. In
one embodiment, a sample may be a tissue, a cell, whole blood, plasma, buccal scrape,
saliva, cerebrospinal fluid, stool, or bronchoalveolar lavage. In some embodiments, the
sample is FRa-expressing tumor sample or a sample of tissues or cells where FRa-
expressing cancer may be found. In preferred embodiments, the sample is a urine or
serum sample.
Body samples may be obtained from a subject by a variety of techniques known
in the art including, for example, by the use of a biopsy or by scraping or swabbing an
area or by using a needle to aspirate bodily fluids. Methods for collecting various body
samples are well known in the art.
Samples suitable for detecting and quantitating the FRo protein level may be
fresh, frozen, or fixed according to methods known to one of skill in the art. Suitable
tissue samples are preferably sectioned and placed on a microscope slide for further
analyses. Solid samples, i.e., tissue samples, may be solubilized and/or homogenized

and subsequently analyzed as soluble extracts. Liquid samples may also be subjected to

physical or chemical treatments. In some embodiments, urine samples are treated by
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centrifugation, vortexing, dilution and/or treatment with a solubilizing substance (such

as, for example, guanidine treatment).

In one embodiment, a freshly obtained biopsy sample is frozen using, for
example, liquid nitrogen or difluorodichloromethane. The frozen sample is mounted for
sectioning using, for example, OCT, and serially sectioned in a cryostat. The serial
sections are collected on a glass microscope slide. For immunohistochemical staining
the slides may be coated with, for example, chrome-alum, gelatine or poly-L-lysine to
ensure that the sections stick to the slides. In another embodiment, samples are fixed
and embedded prior to sectioning. For example, a tissue sample may be fixed in, for
example, formalin, serially dehydrated and embedded in, for example, paraffin.

Once the sample is obtained, any method known in the art to be suitable for
detecting and quantitating FRa not bound to a cell may be used (either at the nucleic
acid or, preferably, at the protein level), as described in section (B) below. Exemplary
methods are well known in the art and include but are not limited to western blots,
northern blots, southern blots, immunohistochemistry, solution phase assay, ELISA, e.g.,
amplified ELISA, immunoprecipitation, immunofluorescence, flow cytometry,
immunocytochemistry, mass spectrometrometric analyses, e.g., MALDI-TOF and
SELDI-TOF, nucleic acid hybridization techniques, nucleic acid reverse transcription
methods, and nucleic acid amplification methods.

In many embodiments, the level of FRa not bound to a cell in the sample (such
as, for example, urine or serum) is assessed by contacting the sample with an antibody
that binds FRa. Antibodies that bind FRa are known in the art and include (i) the
murine monoclonal LK26 antibody (the heavy and light chains thereof are presented
herein as SEQ ID NOs: 22 and 23), as described in European Patent Application No.
86104170.5 (Rettig) (the entire contents of which are incorporated herein by reference);
(i1) the MORAB-003 antibody, as described in International Publication No.
WO02004/113388 and U.S. Patent No. 5,646,253, the entire contents of each of which are
incorporated herein by reference. The monoclonal antibodies MOV 18 and MOv19 also
bind different epitopes on the FRa molecule (previously known as gp38/FBP). Miotti,
S.etal. Int J Cancer, 38: 297-303 (1987). For example, the MOV 18 antibody binds the
epitope set forth herein as SEQ ID NO:26
(TELLNVXMNAK*XKEKPXPX*KLXXQX) (note that at position 12, a tryptophan or
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histidine residue is possible, and at position 21, an aspartic acid or glutamic acid residue
is possible), as taught in Coney et al. Cancer Res, 51: 6125-6132 (1991).

As used herein, the term “MORADb-003" refers to an antibody that specifically
binds FRa and which comprises the mature heavy chain amino acid sequence as set
forth in SEQ ID NO:7 and the mature light chain sequence of SEQ ID NO:8. The
corresponding pre-protein amino acid sequences for MORAb-003 are set forth in SEQ
ID NOs: 9 (heavy chain) and 10 (light chain). The MORADb-003 antibody comprises the
following CDRs: SEQ ID NO:1 as CDRH1, SEQ ID NO:2 as CDRH2, SEQ ID NO:3 as
CDRH3, SEQ ID NO:4 as CDRLI1, SEQ ID NO:5 as CDRL2, and SEQ ID NO:6 as
CDRL3. MORAD-003 antibody producing cells have been deposited with the American
Type Culture Collection (10801 University Blvd., Manassas, Virginia 20110-2209) on
April 24, 2006 and have been assigned Accession No. PTA-7552.

Other antibodies that bind FRat and for use in the methods of the present
invention include 9F3.H9.H3.H3.B5.G2 (also referred to as 9F3),19D4.B7 (also referred
to as 19D4), 24F12.B1 (also referred to as 24F12), and 26B3.F2 (also referred to as
26B3). The amino acid sequences of these antibodies, their CDRs, and their heavy and
light chain variable domains, as well as polynucleotide sequences that may encode them,
are provided in Table 33. In some embodiments, these antibodies are murine IgG, or
derivatives thereof. In other embodiments, the antibodies are human, humanized, or
chimeric.

9F3

In some embodiments, the antibody that binds FRa is an antibody or antigen-
binding fragment that includes a light chain CDR1 amino acid sequence substantially the
same as, or identical to, SEQ ID NO:27. In some embodiments, the antibody that binds
FRa includes a light chain CDR?2 amino acid sequence substantially the same as, or
identical to, SEQ ID NO:28. In some embodiments, the antibody that binds FRo
includes a light chain CDR3 amino acid sequence substantially the same as, or identical
to, SEQ ID NO 29. In some embodiments, the antibody that binds FRa includes a
heavy chain CDR1 amino acid sequence substantially the same as, or identical to, SEQ
ID NO 31. In some embodiments, the antibody that binds FRo includes a heavy chain
CDR2 amino acid sequence substantially the same as, or identical to, SEQ ID NO:32. In
some embodiments, the antibody that binds FRo includes a heavy chain CDR3 amino

acid sequence substantially the same as, or identical to, SEQ ID NO:33. The antibody
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that binds FRol may include a light chain having a CDR1 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:27; a CDR2 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:28; and a CDR3 amino acid
sequence substantially the same as, or identical to, SEQ ID NO:29. The antibody that
binds FRo may include a heavy chain having a CDR1 amino acid sequence substantially
the same as, or identical to, SEQ ID NO:31; a CDR2 amino acid sequence substantially
the same as, or identical to, SEQ ID NO: 32; and a CDR3 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:33. The antibody that binds FRo
may include a light chain having a CDR1 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:27; a CDR2 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:28; and a CDR3 amino acid sequence substantially the same
as, or identical to, SEQ ID NO:29, and also have a heavy chain having a CDR1 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:31; a CDR2 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:32; and a CDR3
amino acid sequence substantially the same as, or identical to, SEQ ID NO:33.

The antibody that binds FRo may include a light chain variable domain that
includes an amino acid sequence substantially the same as, or identical to, SEQ ID
NO:30. The antibody that binds FRo may include a heavy chain variable domain that
includes an amino acid sequence substantially the same as, or identical to, SEQ ID
NO:34. The antibody that binds FRo may include a light and a heavy chain variable
domains, wherein the light chain variable domain includes an amino acid sequence
substantially the same as, or identical to, SEQ ID NO:30, and the heavy chain variable
domain includes an amino acid sequence substantially the same as, or identical to, SEQ
ID NO:34. In some embodiments the antibody that binds FRa. is the
OF3.H9.H3.H3.B5.G2 (9F3) antibody or an antigen-binding fragment thereof, capable of
binding either a native or nonreduced form of FRo. In some embodiments, the antibody
has a murine Ig(G2a constant region.

In some embodiments, the antibody that binds FRa is an antibody that is
produced by antibody-producing cells deposited with the American Type Culture
Collection (10801 University Blvd., Manassas, Virginia 20110-2209) on May 19, 2011
and have been assigned Accession No. PTA-11887. In some embodiments, the antibody
that binds FRa. comprises one or more of the light and heavy chain CDRs of the

antibodies produced by the deposited antibody-producing cells. In some embodiments,
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19D4

In some embodiments, the antibody that binds FRa is an antibody or antigen-
binding fragment that includes a light chain CDR1 amino acid sequence substantially the
same as, or identical to, SEQ ID NO:35. In some embodiments, the antibody that binds
FRa includes a light chain CDR?2 amino acid sequence substantially the same as, or
identical to, SEQ ID NO:36. In some embodiments, the antibody that binds FRo
includes a light chain CDR3 amino acid sequence substantially the same as, or identical
to, SEQ ID NO:37. In some embodiments, the antibody that binds FR includes a
heavy chain CDR1 amino acid sequence substantially the same as, or identical to, SEQ
ID NO:39. In some embodiments, the antibody that binds FRa includes a heavy chain
CDR2 amino acid sequence substantially the same as, or identical to, SEQ ID NO:40. In
some embodiments, the antibody that binds FRo includes a heavy chain CDR3 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:41. The antibody
that binds FRol may include a light chain having a CDR1 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:35; a CDR2 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:36; and a CDR3 amino acid
sequence substantially the same as, or identical to, SEQ ID NO:37. The antibody that
binds FRol may include a heavy chain having a CDR1 amino acid sequence substantially
the same as, or identical to, SEQ ID NO:39; a CDR2 amino acid sequence substantially
the same as, or identical to, SEQ ID NO: 40; and a CDR3 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:41. The antibody that binds FRo
may include a light chain having a CDR1 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:35; a CDR2 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:36; and a CDR3 amino acid sequence substantially the same
as, or identical to, SEQ ID NO:37, and also have a heavy chain having a CDR1 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:39; a CDR2 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:40; and a CDR3
amino acid sequence substantially the same as, or identical to, SEQ ID NO:41.

The antibody that binds FRo may include a light chain variable domain that

includes an amino acid sequence substantially the same as, or identical to, SEQ ID
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NO:38. The antibody that binds FRo may include a heavy chain variable domain that
includes an amino acid sequence substantially the same as, or identical to, SEQ ID
NO:42. The antibody that binds FRo may include a light and a heavy chain variable
domains, wherein the light chain variable domain includes an amino acid sequence
substantially the same as, or identical to, SEQ ID NO:38, and the heavy chain variable
domain includes an amino acid sequence substantially the same as, or identical to, SEQ
ID NO:42. In some embodiments, the antibody that binds FR is the 19D4.B7 (19D4)
antibody or an antigen-binding fragment thereof, capable of binding either a native or
nonreduced form of FRa. In some embodiments, the antibody has a murine IgG2a
constant region.

In some embodiments, the antibody that binds FRa is an antibody that is
produced by antibody-producing cells deposited with the American Type Culture
Collection (10801 University Blvd., Manassas, Virginia 20110-2209) on May 19, 2011
and have been assigned Accession No. PTA-11884. In some embodiments, the antibody
that binds FRa. comprises one or more of the light and heavy chain CDRs of the
antibodies produced by the deposited antibody-producing cells. In some embodiments,
antibody that binds FRo comprises the light and heavy chain variable regions of the

antibodies produced by the deposited antibody-producing cells.

24F12

In some embodiments, the antibody that binds FRa is an antibody or antigen-
binding fragment that includes a light chain CDR1 amino acid sequence substantially the
same as, or identical to, SEQ ID NO:43. In some embodiments, the antibody that binds
FRa includes a light chain CDR?2 amino acid sequence substantially the same as, or
identical to, SEQ ID NO:44. In some embodiments, the antibody that binds FRo
includes a light chain CDR3 amino acid sequence substantially the same as, or identical
to, SEQ ID NO:45. In some embodiments, the antibody that binds FRa includes a
heavy chain CDR1 amino acid sequence substantially the same as, or identical to, SEQ
ID NO:47. In some embodiments, the antibody that binds FRa includes a heavy chain
CDR2 amino acid sequence substantially the same as, or identical to, SEQ ID NO:48. In
some embodiments, the antibody that binds FRo includes a heavy chain CDR3 amino

acid sequence substantially the same as, or identical to, SEQ ID NO:49. The antibody
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that binds FRol may include a light chain having a CDR1 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:43; a CDR2 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:44; and a CDR3 amino acid
sequence substantially the same as, or identical to, SEQ ID NO:45. The antibody that
binds FRo may include a heavy chain having a CDR1 amino acid sequence substantially
the same as, or identical to, SEQ ID NO:47; a CDR2 amino acid sequence substantially
the same as, or identical to, SEQ ID NO: 48; and a CDR3 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:49. The antibody that binds FRo
may include a light chain having a CDR1 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:43; a CDR2 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:44; and a CDR3 amino acid sequence substantially the same
as, or identical to, SEQ ID NO:45, and also have a heavy chain having a CDR1 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:47; a CDR2 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:48; and a CDR3
amino acid sequence substantially the same as, or identical to, SEQ ID NO:49.

The antibody that binds FRo may include a light chain variable domain that
includes an amino acid sequence substantially the same as, or identical to, SEQ ID
NO:46. The antibody that binds FRo may include a heavy chain variable domain that
includes an amino acid sequence substantially the same as, or identical to, SEQ ID
NO:50. The antibody that binds FRo may include a light and a heavy chain variable
domains, wherein the light chain variable domain includes an amino acid sequence
substantially the same as, or identical to, SEQ ID NQO:46, and the heavy chain variable
domain includes an amino acid sequence substantially the same as, or identical to, SEQ
ID NO:50. In some embodiments the antibody that binds FRat is the 24F12.B1 (24F12)
antibody or an antigen-binding fragment thereof, capable of binding either a native or
nonreduced form of FRa.. In some embodiments, the antibody has a murine IgG1
constant region.

In some embodiments, the antibody that binds FRa is an antibody that is
produced by antibody-producing cells deposited with the American Type Culture
Collection (10801 University Blvd., Manassas, Virginia 20110-2209) on May 19, 2011
and have been assigned Accession No. PTA-11886. In some embodiments, the antibody
that binds FRa. comprises one or more of the light and heavy chain CDRs of the

antibodies produced by the deposited antibody-producing cells. In some embodiments,
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antibody that binds FRo comprises the light and heavy chain variable regions of the

antibodies produced by the deposited antibody-producing cells.

26B3

In some embodiments, the antibody that binds FRa is an antibody or antigen-
binding fragment that includes a light chain CDR1 amino acid sequence substantially the
same as, or identical to, SEQ ID NO:51. In some embodiments, the antibody that binds
FRa includes a light chain CDR?2 amino acid sequence substantially the same as, or
identical to, SEQ ID NO:52. In some embodiments, the antibody that binds FRo
includes a light chain CDR3 amino acid sequence substantially the same as, or identical
to, SEQ ID NO:53. In some embodiments, the antibody that binds FRa includes a
heavy chain CDR1 amino acid sequence substantially the same as, or identical to, SEQ
ID NO:55. In some embodiments, the antibody that binds FRal includes a heavy chain
CDR2 amino acid sequence substantially the same as, or identical to, SEQ ID NO:56. In
some embodiments, the antibody that binds FRo includes a heavy chain CDR3 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:57. The antibody
that binds FRol may include a light chain having a CDR1 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:51; a CDR2 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:52; and a CDR3 amino acid
sequence substantially the same as, or identical to, SEQ ID NO:53. The antibody that
binds FRol may include a heavy chain having a CDR1 amino acid sequence substantially
the same as, or identical to, SEQ ID NO:55; a CDR2 amino acid sequence substantially
the same as, or identical to, SEQ ID NO:56; and a CDR3 amino acid sequence
substantially the same as, or identical to, SEQ ID NO:57. The antibody that binds FRo
may include a light chain having a CDR1 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:51; a CDR2 amino acid sequence substantially the same as,
or identical to, SEQ ID NO:52; and a CDR3 amino acid sequence substantially the same
as, or identical to, SEQ ID NO:53, and also have a heavy chain having a CDR1 amino
acid sequence substantially the same as, or identical to, SEQ ID NQO:55; a CDR2 amino
acid sequence substantially the same as, or identical to, SEQ ID NO:56; and a CDR3
amino acid sequence substantially the same as, or identical to, SEQ ID NO:57.

The antibody that binds FRo may include a light chain variable domain that

includes an amino acid sequence substantially the same as, or identical to, SEQ ID
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NO:58. The antibody that binds FRo may include a light and a heavy chain variable
domains, wherein the light chain variable domain includes an amino acid sequence
substantially the same as, or identical to, SEQ ID NQO:54, and the heavy chain variable
domain includes an amino acid sequence substantially the same as, or identical to, SEQ
ID NO:58. In some embodiments the antibody that binds FRat is the 26 B3.F2 (26B3)
antibody or an antigen-binding fragment thereof, capable of binding either a native or
nonreduced form of FRa.. In some embodiments, the antibody has a murine IgG1
constant region.

In some embodiments, the antibody that binds FRa is an antibody that is
produced by antibody-producing cells deposited with the American Type Culture
Collection (10801 University Blvd., Manassas, Virginia 20110-2209) on May 19, 2011
and have been assigned Accession No. PTA-11885. In some embodiments, the antibody
that binds FRa. comprises one or more of the light and heavy chain CDRs of the
antibodies produced by the deposited antibody-producing cells. In some embodiments,
antibody that binds FRo comprises the light and heavy chain variable regions of the
antibodies produced by the deposited antibody-producing cells.

Antigen binding arrangements of CDRs may be engineered using antibody-like
proteins as CDR scaffolding. Engineered antigen-binding proteins are included within
the scope of antibodies that bind FRa.

Other reagent antibodies that bind FRo are known in the art, and presently,
multiple such reagent antibodies are commercially available (based on search of anti-

FR o antibodies at http://www.biocompare.com), as listed in the table below.

Product Company Quantity | Applications Reactivity
Mouse Anti-Human Abnova 50 pg Detection Antibody, Western Human
FRa, Purified - MaxPab | Corporation Blot (Transfected lysate)

Polyclonal Antibody,

Unconjugated

Mouse Anti-Human Abnova 50 ug Detection Antibody, Western Human
FRao Purified MaxPab Corporation Blot (Transfected lysate)

Polyclonal Antibody,

Unconjugated

Rabbit Anti-Human Abnova 100 ug Detection Antibody, Western Human
FRo Purified MaxPab Corporation Blot (Transfected lysate)

Polyclonal Antibody,

Unconjugated
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Rabbit Anti-FRo Aviva Systems 50 ug Western Blot Human,
Polyclonal Antibody, Biology Mouse, Rat
Unconjugated
Rabbit Anti-Human GeneTex 100 ulL. Western blot. The usefulness of | Human
FRa Polyclonal this product in other
Antibody, Unconjugated applications has not been
determined.
Goat Anti-Bovine Folate | LifeSpan 10 mg ELISA (1:4000 - 1:20000), Bovine
Receptor Alpha (FR) BioSciences Immunofluorescence,
Polyclonal, Biotin Immunohistochemistry,
Conjugated Western Blot
Goat Anti-Bovine Folate | LifeSpan Not ELISA (1:5000 - 1:25000), Bovine
Receptor Alpha (FRo) BioSciences provided | Western Blot
Polyclonal, Biotin
Conjugated
Goat Anti-Bovine Folate | LifeSpan 20 mg ELISA (1:2000 - 1:10000), Bovine
Receptor Alpha (FR) BioSciences Immunohistochemistry,
Polyclonal, Hrp Western Blot
Conjugated
Goat Anti-Bovine Folate | LifeSpan 1000 pg ELISA (1:2000 - 1:12000), Gel | Bovine
Receptor Alpha (FR) BioSciences Shift, Immunohistochemistry
Polyclonal, Hrp (1:100 - 1:200),
Conjugated Immunohistochemistry
Goat Anti-Bovine Folate | LifeSpan 2000 pg ELISA, Western Blot Bovine
Receptor Alpha (FR) BioSciences (200 ul)
Polyclonal, Hrp
Conjugated
Goat Anti-Bovine Folate | LifeSpan Not ELISA, Immunohistochemistry | Bovine
Receptor Alpha (FRo) BioSciences provided (Frozen sections),
Polyclonal, Hrp Immunohistochemistry
Conjugated (Parrafin), Western Blot
Goat Anti-Bovine Folate | LifeSpan 50 mg ELISA (1:10000 - 1:40000), Bovine
Receptor Alpha (FRo) BioSciences Immunoprecipitation, Western
Polyclonal, Blot
Unconjugated
Goat Anti-Bovine Folate | LifeSpan 10000 ug | ELISA (1:10000 - 1:40000), Bovine
Receptor Alpha (FRo) BioSciences Immunoprecipitation, Western
Polyclonal, Blot
Unconjugated
Goat Anti-Bovine Folate | LifeSpan 1 ml ELISA (1:3000 - 1:9000), Bovine
Receptor Alpha (FR) BioSciences Immunoprecipitation, Western
Polyclonal, Blot
Unconjugated
Goat Anti-Bovine Folate | LifeSpan Not ELISA (1:3000 - 1:9000), Bovine
Receptor Alpha (FR) BioSciences provided | Immunoprecipitation, Western
Polyclonal, Blot
Unconjugated
Folate Receptor Alpha
(FRo)
Mouse Anti-Bovine LifeSpan 200 ug ELISA Bovine
Folate Receptor Alpha BioSciences
(FRa) Monoclonal,
Unconjugated
Mouse Anti-Bovine LifeSpan 200 ug ELISA Human
Folate Receptor Alpha BioSciences
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(FRa) Monoclonal, Folate Receptor

Unconjugated

Alpha (FRo)

Mouse Anti-Bovine
Folate Receptor Alpha
(FRa) Monoclonal,
Unconjugated

LifeSpan
BioSciences

200 ug

ELISA

Human

Mouse Anti-Bovine
Folate Receptor Alpha
(FRa) Monoclonal,
Unconjugated

LifeSpan
BioSciences

200 ug

ELISA

Not
provided

Mouse Anti-Human
Folate Receptor Alpha
(FRa) Monoclonal,
Unconjugated, Clone
6d398

LifeSpan
BioSciences

100 pl

ELISA (1 - 10 ug/ml), Flow

Cytometry,
Immunocytochemistry,

Immunohistochemistry (Frozen

sections)

Monkey

Rabbit Anti-Bovine
Folate Receptor Alpha
(FRo) Polyclonal,
Unconjugated

LifeSpan
BioSciences

1 ml

ELISA

Bovine

Rabbit Anti-Bovine
Folate Receptor Alpha
(FRo) Polyclonal,
Unconjugated

LifeSpan
BioSciences

Not
provided

Not provided

Bovine

Mouse Anti-Human
FRa Polyclonal
antibody, Unconjugated,
Clone folate receptor 1
(adult)

Novus
Biologicals

0.05 ml

Western Blot, ELISA

Mouse Anti-Human

FRo Polyclonal,
Unconjugated

Novus
Biologicals

0.05 mg

ELISA, Western Blot

Human

Goat Anti-Human FRa.
Affinity purified
Polyclonal antibody,
Biotin Conjugated

R&D Systems

50 ug

Western Blot

Human

Goat Anti-Human FRa.
Affinity purified
Polyclonal antibody,
Unconjugated

R&D Systems

100 ug

Flow Cytometry, Western Blot

Human

Mouse Anti-Human
FRa Monoclonal
Antibody,
Allophycocyanin
Conjugated, Clone
548908

R&D Systems

100 Tests

Flow Cytometry

Human

Mouse Anti-Human
FRa Monoclonal
Antibody, Phycoerythrin
Conjugated, Clone
548908

R&D Systems

100 Tests

Flow Cytometry

Human

Mouse Anti-Human
FRa Monoclonal
antibody, Unconjugated,
Clone 548908

R&D Systems

100 ug

Flow Cytometry,
Immunocytochemistry,
Western Blot

Human

Mouse Anti- Human

FRow Monoclonal
Antibody, Unconjugated

United States
Biological

100 ug

ELISA, Flow Cytometry,
Immunocytochemistry,
Western Blot

Human
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In a preferred embodiment, the antibody that binds FRa comprises at least one of
the following CDRs, as derived from the murine LK26 heavy and light chains: SEQ ID
NO:1 (GFTFSGYGLS) as CDRHI, SEQ ID NO:2 (MISSGGSYTYYADSVKGQG) as
CDRH2, SEQ ID NO:3 (HGDDPAWFAY) as CDRH3, SEQ ID NO:4
(SVSSSISSNNLH) as CDRLI, SEQ ID NO:5 (GTSNLAS) as CDRL2 and SEQ ID
NO:6 (QQWSSYPYMYT) as CDRL3. See US Patent No. 5,646,253, the contents of
which, as they relate to the anti-FRq antibodies that may be used in the present
invention, are incorporated herein by reference. Further mutations may be made in the
framework regions as taught in US Patent No. 5,646,253, the contents of which are
hereby incorporated by reference.

In another preferred embodiment, the antibody includes a variable region light
chain selected from the group consisting of LK26HuVK (SEQ ID NO: 13)
LK26HuVKY (SEQ ID NO: 14), LK26HuVKPW (SEQ ID NO: 15), and
LK26HuVKPW.,Y (SEQ ID NO: 16); and a variable region heavy chain selected from
the group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH FAIS,N (SEQ ID
NO: 18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ ID NO: 20); and
LK26KOLHuVH (SEQ ID NO: 21). See US Patent No. 5,646,253 and US Patent No.
6,124,106. In another embodiment, the antibody comprises the heavy chain variable
region LK26KOLHuVH (SEQ ID NO: 21) and the light chain variable region
LK26HuVKPW.,Y (SEQ ID NO: 16). In another embodiment, the antibody comprises
the heavy chain variable region LK26HuVH SLF (SEQ ID NO: 19) and the light chain
variable region LK26HuVKPW.Y (SEQ ID NO: 16). In a further embodiment, the
antibody comprises the heavy chain variable region LK26HuVH FAIS,N (SEQ ID NO:
18) and the light chain variable region LK26HuVKPW.Y (SEQ ID NO: 16).

In some embodiments, samples may need to be modified in order to make FRo
accessible to antibody binding. In a particular aspect of the immunocytochemistry or
immunohistochemistry methods, slides may be transferred to a pretreatment buffer and
optionally heated to increase antigen accessibility. Heating of the sample in the
pretreatment buffer rapidly disrupts the lipid bi-layer of the cells and makes the antigens
(may be the case in fresh specimens, but not typically what occurs in fixed specimens)
(i.e., the FRo protein) more accessible for antibody binding. The term "pretreatment
buffer" are used interchangeably herein to refer to a buffer that is used to prepare

cytology or histology samples for immunostaining, particularly by increasing FRot
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specific salt solution, a polymer, a detergent, or a nonionic or anionic surfactant such as,
for example, an ethyloxylated anionic or nonionic surfactant, an alkanoate or an
alkoxylate or even blends of these surfactants or even the use of a bile salt. The
pretreatment buffer may, for example, be a solution of 0.1% to 1% of deoxycholic acid,
sodium salt, or a solution of sodium laureth-13-carboxylate (e.g., Sandopan LS) or and
ethoxylated anionic complex. In some embodiments, the pretreatment buffer may also
be used as a slide storage buffer. In a particular embodiment, the sample, for example,
the urine sample, is centrifuged, vortexed, diluted and/or subjected to guanidine
treatment.

Any method for making FRo protein more accessible for antibody binding may
be used in the practice of the invention, including the antigen retrieval methods known
in the art. See, for example, Bibbo, et al. (2002) Acta. Cytol. 46:25-29; Saqi, et al.
(2003) Diagn. Cytopathol. 27:365-370; Bibbo, et al. (2003) Anal. Quant. Cytol. Histol.
25:8-11, the entire contents of each of which are incorporated herein by reference.

Following pretreatment to increase FRa protein accessibility, samples may be
blocked using an appropriate blocking agent, e.g., a peroxidase blocking reagent such as
hydrogen peroxide. In some embodiments, the samples may be blocked using a protein
blocking reagent to prevent non-specific binding of the antibody. The protein blocking
reagent may comprise, for example, purified casein. An antibody, particularly a
monoclonal or polyclonal antibody, that specifically binds to FR is then incubated with
the sample.

Techniques for detecting antibody binding are well known in the art. Antibody
binding to FRa may be detected through the use of chemical reagents that generate a
detectable signal that corresponds to the level of antibody binding and, accordingly, to
the level of FRo protein expression. In one of the immunohistochemistry or
immunocytochemistry methods of the invention, antibody binding is detected through
the use of a secondary antibody that is conjugated to a labeled polymer. Examples of
labeled polymers include but are not limited to polymer-enzyme conjugates. The
enzymes in these complexes are typically used to catalyze the deposition of a chromagen
at the antigen-antibody binding site, thereby resulting in cell staining that corresponds to
expression level of the biomarker of interest. Enzymes include, but are not limited to,

horseradish peroxidase (HRP) and alkaline phosphatase (AP).
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In one immunohistochemistry or immunocytochemistry method of the invention,

antibody binding to the FR« protein is detected through the use of an HRP-labeled
polymer that is conjugated to a secondary antibody. Antibody binding can also be
detected through the use of a species-specific probe reagent, which binds to monoclonal
or polyclonal antibodies, and a polymer conjugated to HRP, which binds to the species
specific probe reagent. Slides are stained for antibody binding using any chromagen,
e.g., the chromagen 3,3-diaminobenzidine (DAB), and then counterstained with
hematoxylin and, optionally, a bluing agent such as ammonium hydroxide or
TBS/Tween-20. Other suitable chromagens include, for example, 3-amino-9-
ethylcarbazole (AEC). In some aspects of the invention, slides are reviewed
microscopically by a cytotechnologist and/or a pathologist to assess cell staining, e.g.,
fluorescent staining (i.e., FRo expression). Alternatively, samples may be reviewed via
automated microscopy or by personnel with the assistance of computer software that
facilitates the identification of positive staining cells.

In a preferred embodiment of the invention, the antibody is labeled. For example,
detection of antibody binding can be facilitated by coupling the anti-FRo antibody to a
detectable substance. Examples of detectable substances include various enzymes,
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent
materials, and radioactive materials. Examples of suitable enzymes include horseradish
peroxidase, alkaline phosphatase, 3-galactosidase, or acetylcholinesterase; examples of
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin;
examples of suitable fluorescent materials include umbelliferone, fluorescein,
fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl
chloride or phycoerythrin; an example of a luminescent material includes luminol;
examples of bioluminescent materials include luciferase, luciferin, and aequorin; and
examples of suitable radioactive material include 1251, 1311, 358, 14C, or°H. Ina particular
embodiment, the antibody is labeled with a radio-label, chromophore-label, fluorophore-
label, or enzyme-label.

In one embodiment of the invention frozen samples are prepared as described
above and subsequently stained with antibodies against FRal diluted to an appropriate
concentration using, for example, Tris-buffered saline (TBS). Primary antibodies can be
detected by incubating the slides in biotinylated anti-immunoglobulin. This signal can

optionally be amplified and visualized using diaminobenzidine precipitation of the
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antigen. Furthermore, slides can be optionally counterstained with, for example,
hematoxylin, to visualize the cells.

In another embodiment, fixed and embedded samples are stained with antibodies
against FRou and counterstained as described above for frozen sections. In addition,
samples may be optionally treated with agents to amplify the signal in order to visualize
antibody staining. For example, a peroxidase-catalyzed deposition of biotinyl-tyramide,
which in turn is reacted with peroxidase-conjugated streptavidin (Catalyzed Signal
Amplification (CSA) System, DAKO, Carpinteria, CA) may be used.

One of skill in the art will recognize that the concentration of a particular
antibody used to practice the methods of the invention will vary depending on such
factors as time for binding, level of specificity of the antibody for FRa, and method of
sample preparation. Moreover, when multiple antibodies are used, the required
concentration may be affected by the order in which the antibodies are applied to the
sample, e.g., simultaneously as a cocktail or sequentially as individual antibody
reagents. Furthermore, the detection chemistry used to visualize antibody binding to
FR o must be optimized to produce the desired signal to noise ratio.

In one embodiment of the invention, proteomic methods, e.g., mass spectrometry, are
used for detecting and quantitating the FRo protein. For example, matrix-associated
laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) or
surface-enhanced laser desorption/ionization time-of-flight mass spectrometry (SELDI-
TOF MS) which involves the application of a sample, such as serum, to a protein-
binding chip (Wright, G.L., Jr., et al. (2002) Expert Rev Mol Diagn 2:549; 11, J., et al.
(2002) Clin Chem 48:1296; Laronga, C., et al. (2003) Dis Markers 19:229; Petricoin,
E.F., er al. (2002) 359:572; Adam, B.L., et al. (2002) Cancer Res 62:3609; Tolson, J., et
al. (2004) Lab Invest 84:845; Xiao, Z., et al. (2001) Cancer Res 61:6029) can be used to
detect and quantitate the FRol protein. Mass spectrometric methods are described in, for
example, U.S. Patent Nos. 5,622,824, 5,605,798 and 5,547,835, the entire contents of
each of which are incorporated herein by reference.

The present invention is further predicated, at least in part, on the identification
of FRa as a prognostic biomarker, i.e., as a biomarker of the progression and/ or
severity, of an FRa-expressing cancer such as ovarian cancer or non-small cell lung
cancer. Accordingly, the present invention provides methods of assessing the

progression of an FRa-expressing cancer in a subject afflicted with ovarian cancer by
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comparing the level of FRat in a sample derived from a subject with the level of FRat in
a control sample, wherein a difference in the level of FRo in the sample (such as a urine
or serum sample) derived from the subject compared with the control sample is an
indication that the cancer will progress rapidly. Similarly, methods of assessing the
level of risk that a subject will develop an FRa-expressing cancer involve comparing
the level of FRo in a sample derived from a subject with the level of FRt in a control
sample, wherein a difference in the level of FRa in the sample (such as urine or serum
sample) derived from the subject compared with the control sample is an indication that
the subject has a higher level of risk of developing an FRa-expressing cancer as
compared to normal risk in a healthy individual.

In one embodiment, the difference is an increase. In another embodiment, the
difference is a decrease. In some types of cancers (e.g., squamous cell carcinoma of the
head and neck, ovarian cancer), a higher level of FRo expression is associated with a
worse prognosis, whereas in other types of cancers (e.g., non-small-cell lung cancers), a
higher level of FRo expression is associated with a better prognosis. Thus, in one
specific embodiment, the FRa-expressing cancer is ovarian cancer or squamous cell
carcinoma of the head and neck and the difference is an increase. In another specific
embodiment, the FRa-expressing cancer is a non small-cell lung cancer, and the
difference is a decrease.

In certain aspects, the invention provides methods of assessing the progression of
an FRa-expressing cancer in a subject afflicted with an FRa-expressing cancer by
comparing the level of FRat in a sample derived from a subject with the level of FRat in
a control sample, wherein an increase in the level of FRo in the sample (such as a urine
or serum sample) derived from the subject compared with the control sample is an
indication that the cancer will progress rapidly, or a decrease in the level of FRal in the
sample derived from the subject as compared with the level of FRa in the control
sample is an indication that the cancer will progress slowly or will regress. Similarly,
methods of assessing the level of risk that a subject will develop an FRa-expressing
cancer involve comparing the level of FRa in a sample derived from a subject with the
level of FRa in a control sample, wherein an increase in the level of FRa in the sample
(such as urine or serum sample) derived from the subject compared with the control
sample is an indication that the subject has a higher level of risk of developing an FRa-

expressing cancer as compared to normal risk in a healthy individual, or a decrease in
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the level of FRa in the sample derived from the subject as compared with the level of
FRa in the control sample is an indication that the subject has a lower level of risk of
developing an FRa-expressing cancer as compared to a normal risk in a healthy
individual.

Any clinically relevant or statistically significant increase or decrease, using any
analytical method known in the art, may be utilized in the prognostic, risk assessment
and other methods of the invention. In one embodiment, an increase in the level of FRo
in the level of FRa refers to a level that exceeds a cutoft value determined using an
ROC analysis as exemplified in Example 6. In another embodiment, a decrease in the
level of FRa refers to a level in a test sample that does not exceed a cutoff value
determined using an ROC analysis.

In other embodiments, the increase or decrease must be greater than the limits of
detection of the method for determining the level of FRo. In further embodiments, the
increase or decrease be at least greater than the standard error of the assessment method,
and preferably a difference of at least about 2-, about 3-, about 4-, about 5-, about 6-,
about 7-, about 8-, about 9-, about 10-, about 15-, about 20-, about 25-, about 100-,
about 500-, about 1000-fold or greater than the standard error of the assessment method.
In some embodiments, the increase or decrease is assessed using parametric or
nonparametric descriptive statistics, comparisons, regression analyses, and the like.

In other embodiments, the increase or decrease is a level in the sample derived
from the subject that is about 5%, about 10%, about 15%, about 20%, about 25%, about
30%, about 40%, about 50%, about 60%, about 70%, about 80%, about 90%, about
100%, about 150%, about 200%, about 300%, about 400%, about 500%, about 600%,
about 700%, about 800%, about 900% or about 1000% more or less than the level of
FR« in the control sample. In alternative embodiments, the increase or decrease is a
level in the sample derived from the subject that is at least about 1.5, and more
preferably about two, about three, about four, about five or more standard deviations
above or below the average level of FRal in the control sample. As used herein, the
phrase “progression of an FRa-expressing cancer in a subject afflicted with an FRa-
expressing cancer’” may refer to the progression of an FRa-expressing cancer from a
less severe to a more severe cancer state. This could include an increase in the number or
severity of tumors, the degree of metastasis, the speed with which the cancer is growing

and spreading, and the like. In certain embodiments, the progression is a progression
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from a less severe stage to a more severe stage, wherein the stage is assessed according
to a staging scheme known in the art. In one embodiment, wherein the FRa-expressing
cancer is ovarian cancer, the progression refers to a progression from Stage I to Stage II,
from Stage II to Stage III, etc. In another embodiment, wherein the FRa-expressing
cancer is non-small cell lung cancer (NSCLC), the progression refers to a progression
from Stage 0 to Stage IA, Stage IA to Stage IB, Stage IB to Stage IIA, Stage IIA to
Stage IIB, Stage IIB to Stage IIC, etc. In another embodiment, wherein the FRa-
expressing cancer is non-small cell lung cancer (NSCLC), the progression refers to a
progression from a less severe to a more severe stage as determined under the TNM
classification system. See Spira; Greene; Sobin.

Alternatively, the phrase “progression of an FRa-expressing cancer in a subject
afflicted with an FRa-expressing cancer” may refer to a regression of an FRa-expressing
cancer from a more severe state to a less severe state, such as a decrease in the number
or severity of tumors, the degree of metastasis, the speed with which the cancer is
growing and spreading, and the like. In certain embodiments, the progression is a
progression from a more severe stage to a less severe stage, wherein the stage is assessed
according to a staging scheme known in the art. In one embodiment, wherein the FRa-
expressing cancer is ovarian cancer, the progression refers to a regression from Stage IV
to Stage III, from Stage III to Stage II, etc. In another embodiment, wherein the FRa-
expressing cancer is non-small cell lung cancer (NSCLC), the progression refers to a
progression from Stage IV to Stage IIIB, Stage IIIB to Stage IIIA, Stage IITA to Stage
IIB, etc. In another embodiment, wherein the FRa-expressing cancer is non-small cell
lung cancer (NSCLC), the progression refers to a progression from a more severe to a
less severe stage as determined under the TNM classification system. See Spira;
Greene; Sobin.

In further embodiments, the level of FRo may be used to calculate the likelihood
that a subject is afflicted with an FRa-expressing cancer, the progression of an FRa.-
expressing cancer in a subject, the level of risk of developing an FRo-expressing cancer,
the risk of cancer recurrence in a subject being treated for an FRa-expressing, the
survival of a subject being treated for an FRo-expressing cancer, the efficacy of a
treatment regimen for treating an FRo-expressing cancer, and the like, using the
methods of the invention, which may include methods of regression analysis known to

one of skill in the art. For example, suitable regression models include, but are not
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limited to CART (e.g., Hill, T, and Lewicki, P. (2006) “STATISTICS Methods and
Applications” StatSoft, Tulsa, OK), Cox (e.g., www.evidence-based-medicine.co.uk),
exponential, normal and log normal (e.g.,
www.obgyn.cam.ac.uk/mrg/statsbook/stsurvan.html), logistic (e.g.,
www.en.wikipedia.org/wiki/Logistic_regression), parametric, non-parametric, semi-
parametric (e.g., www.socserv.mcmaster.ca/jfox/Books/Companion), linear (e.g.,
www.en.wikipedia.org/wiki/Linear_regression), or additive (e.g.,
www.en.wikipedia.org/wiki/Generalized_additive_model).

In one embodiment, a regression analysis includes the level of FRa.. In further
embodiments, a regression analysis may include additional clinical and/or molecular co-
variates. Such clinical co-variates include, but are not limited to, age of the subject,
tumor stage, tumor grade, tumor size, treatment regime, e.g., chemotherapy and/or
radiation therapy, clinical outcome (e.g., relapse, disease-specific survival, therapy
failure), and/or clinical outcome as a function of time after diagnosis, time after
initiation of therapy, and/or time after completion of treatment. Molecular co-variates
can include, but are not limited to additional molecular marker values. For example, in
embodiments wherein the FRo-expressing cancer is ovarian cancer, such markers may

include, e.g., serum CA125 levels, serum DF3 levels, and/or plasma LPA levels.

In other aspects, the invention provides methods for monitoring the effectiveness
of a therapy or treatment regimen. For example, the present invention provides methods
for monitoring the efficacy of MORADb-003 treatment of ovarian cancer or lung cancer
in a subject suffering from ovarian cancer or lung cancer. Specifically, the methods
involve determining the level of folate receptor alpha (FRa) which is not bound to a cell,
in a sample derived from said subject, wherein said subject has been previously
administered MORAb-003; and comparing the level of folate receptor alpha (FRa)
which is not bound to a cell with the level of FRa in a control sample, wherein an
increase or no change in the level of FRa in the sample derived from said subject as
compared with the level of FRa in the control sample is an indication that the MORADb-
003 treatment is not efficacious; and wherein a decrease in the level of FRa in the
sample derived from said subject as compared with the level of FRa in the control

sample is an indication that the MORADb-003 treatment is efficacious.
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For example, the control sample may be derived from a subject not subjected to
the treatment regimen and a test sample may be derived from a subject subjected to at
least a portion of the treatment regimen. Alternatively, the test sample and the control
sample may be derived from the same subject. For example, the test sample may be a
sample derived from a subject after administration of a therapeutic, such as MORAb-
003. The control sample may be a sample derived from a subject prior to administration
of therapeutic or at an earlier stage of therapeutic regimen. Accordingly, a decrease in
the level of expression of FRal in the test sample, relative to the control sample, is an
indication that therapy has decreased the progression of the FRa-expressing cancer, for
example, ovarian cancer. For FRo-expressing cancers wherein a higher level of FRa is
associated with a worse prognosis, such as e.g., ovarian cancer or squamous cell
carcinoma of the head and neck, a decrease in the level of expression of FRot in the test
sample, relative to the control sample, is an indication that therapy is effective in
slowing the progression of the FRo-expressing cancer, or in causing a regression of the
cancer, in the subject afflicted with the FRo-expressing cancer. In a preferred
embodiment, the FRa-expressing cancer is ovarian cancer.

In various embodiments of this aspect of the invention, the sample may be urine,
serum, plasma or ascites. In particular embodiments, the sample is urine or serum.
Moreover, the FRa may be determined by contacting the sample with an antibody that
binds FRa, optionally, using antibodies as described herein and assay methods as
described herein.

In various embodiments, the MORAb-003 treatment antibody is (a) an antibody
that comprises the heavy chain amino acid sequence as set forth in SEQ ID NO:7 and
the light chain amino acid sequence as set forth in SEQ ID NO:8§; (b) an antibody that
binds the same epitope as the MORADb-003 antibody; or (c) an antibody comprising SEQ
ID NO:1 (GFTFSGYGLS) as CDRH1, SEQ ID NO:2 (MISSGGSYTYYADSVKG) as
CDRH2, SEQ ID NO:3 (HGDDPAWFAY) as CDRH3, SEQ ID NO:4
(SVSSSISSNNLH) as CDRLI, SEQ ID NO:5 (GTSNLAS) as CDRL2 and SEQ ID
NO:6 (QQWSSYPYMYT) as CDRL3..

In a particular embodiment, the FRa-expressing cancer is ovarian cancer. In
other embodiments, the FRa-expressing cancer is lung cancer. In more specific
embodiments, the lung cancer is non-small cell lung cancer (NSCLC). In one such

embodiment, the NSCLC is selected from the group consisting of adenocarcinoma,
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squamous cell lung carcinoma, large cell lung carcinoma, pleomorphic NSCLC,
carcinoid tumor, salivary gland carcinoma, and unclassified carcinoma. In a preferred
embodiment, the NSCLC is adenocarcinoma. In alternative embodiments, the lung
cancer is small cell lung carcinoma (SCLC). In another embodiment, the lung cancer is
bronchioalveolar carcinoma. In yet another embodiment, the lung cancer is a lung

carcinoid tumor.

In another aspect, the invention provides methods of stratifying a subject with an
FRo-expressing cancer into cancer therapy groups based on the determined level of FRa
in a sample. In a preferred embodiment, the method involves stratifying a subject with
an FRo-expressing cancer into one of at least four cancer therapy groups. In other
embodiments, the method involves stratifying a subject with an FRo-expressing cancer
into one of at least about two, about three, about four, about five, about six, about seven,
about eight, about nine, or about ten cancer therapy groups.

According to the present invention, the levels of FRa may be associated with the
severity, i.e., the stage, of the FRa expressing cancer. For example, ovarian cancer is
stratified into different stages based on the severity of the cancer, as set forth herein.
Accordingly, the present invention provides methods for stratifying ovarian cancer into
Stage I, for example, Stage IA, Stage 1B or Stage IC; Stage II, for example, Stage IIA,
Stage IIB or Stage IIC; Stage III, for example, Stage IIIA, Stage IIIB or Stage IIIC; or
Stage IV ovarian cancer.

SCLS or NSCLC may be stratified into different stages based on the severity of
the cancer, as set forth herein. Accordingly, the present invention provides methods for
stratifying the lung cancer, for example, SCLS or NSCLC, into the occult (hidden)
stage; stage 0; Stage I, for example, stages IA and IB; Stage I, for example, stages IIA
and IIB; Stage III, for example, stages IIIA and IIIB; or Stage IV lung cancer.

In yet another aspect, the present invention is predicated, at least in part, on the
finding that FRa can serve as a predictive biomarker for treatment of FRa expressing
cancers. Specifically, the methods of the present invention provide for assessing
whether a subject will respond to treatment, for example, with MORAb-003, and
whether and when to initiate treatment, for example, with MORADb-003, by assessing the

levels of FRa in a subject.
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In one aspect, the present invention provides a method for predicting whether a
subject suffering from an FRa expressing cancer, for example, ovarian or lung cancer,
will respond to treatment with MORADb-003, by determining the level of folate receptor
alpha (FRa) which is not bound to a cell in a sample derived from said subject; and
comparing the level of folate receptor alpha (FRa) which is not bound to a cell in the
sample derived from said subject with the level of FRa in a control sample, wherein a
difference between the level of FRa in the sample derived from said subject and the
level of FRa in the control sample is an indication that the subject will respond to
treatment with MORAD-003.

In certain embodiments, the degree of difference between the levels of FRa not
bound to a cancer cell in the test sample as compared to the control sample is indicative
that the subject will respond to treatment with MORAb-003. For example, a difference
of at least about 2-, about 3-, about 4-, about 5-, about 6-, about 7-, about 8-, about 9-,
about 10-, about 15-, about 20-, about 25-, about 100-, about 500-, about 1000-fold or
greater than the standard error of the assessment method is indicative that the subject
will respond to treatment with MORAD-003. Alternatively or in combination, a
difference of at least about 5%, about 10%, about 15%, about 20%, about 25%, about
30%, about 40%, about 50%, about 60%, about 70%, about 80%, about 90%, about
100%, about 150%, about 200%, about 300%, about 400%, about 500%, about 600%,
about 700%, about 800%, about 900% or about 1000% is indicative that the subject will
respond to treatment with MORADb-003. Alternatively or in combination, a difference of
at least about 1.5, and more preferably about two, about three, about four, about five or
more standard deviations is indicative that the subject will respond to treatment with
MORADB-003.

In various embodiments, the MORAb-003 treatment antibody is (a) an antibody
that binds the same epitope as the MORADb-003 antibody; or (b) an antibody comprising
SEQ ID NO:1 (GFTFSGYGLS) as CDRHI, SEQ ID NO:2
(MISSGGSYTYYADSVKG) as CDRH2, SEQ ID NO:3 (HGDDPAWFAY) as CDRH3,
SEQ ID NO:4 (SVSSSISSNNLH) as CDRLI, SEQ ID NO:5 (GTSNLAS) as CDRL2
and SEQ ID NO:6 (QQWSSYPYMYT) as CDRL3.

In various embodiments, the sample is urine, plasma, serum or ascites. In
particular embodiments, the sample is urine or serum. In further embodiments, the

FRa-expressing cancer is selected from the group consisting of lung cancer,
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mesothelioma, ovarian cancer, renal cancer, brain cancer, cervical cancer,
nasopharyngeal cancer, squamous cell carcinoma of the head and neck, endometrial
cancer, breast cancer, bladder cancer, pancreatic cancer, bone cancer, pituitary cancer,
colorectal cancer and medullary thyroid cancer. In a particular embodiment, the FRa-
expressing cancer is ovarian cancer. In another embodiment, the FRa-expressing

cancer is non-small cell lung cancer, such as adenocarcinoma.

B. Anti-FRo Antibody Based Assays for Detecting FRo-Expressing

Cancers

There are a variety of assay formats known to those of ordinary skill in the art for
using an antibody to detect a polypeptide in a sample, including but not limited to
enzyme linked immunosorbent assay (ELISA), radioimmunoassay (RIA),
immunofluorimetry, immunoprecipitation, solution phase assay, equilibrium dialysis,
immunodiffusion and other techniques. See, e.g., Harlow and Lane, Antibodies: A
Laboratory Manual, Cold Spring Harbor Laboratory, 1988; Weir, D. M., Handbook of
Experimental Immunology, 1986, Blackwell Scientific, Boston. For example, the assay
may be performed in a Western blot format, wherein a protein preparation from the
biological sample is submitted to gel electrophoresis, transferred to a suitable membrane
and allowed to react with the antibody. The presence of the antibody on the membrane
may then be detected using a suitable detection reagent, as is well known in the art and
described below.

In another embodiment, the assay involves the use of an antibody immobilized
on a solid support to bind to the target FRo polypeptide and remove it from the
remainder of the sample. The bound FRa polypeptide may then be detected using a
second antibody reactive with a distinct FRa polypeptide antigenic determinant, for
example, a reagent that contains a detectable reporter moiety. As a non-limiting
example, according to this embodiment the immobilized antibody and the second
antibody which recognize distinct antigenic determinants may be any two of the
monoclonal antibodies described herein selected from MORAb-003, MOV 18, 548908,
6D398 or variants thereof as described herein. Alternatively, a competitive assay may
be utilized, in which FRa is labeled with a detectable reporter moiety and allowed to
bind to the immobilized anti-FRo antibody after incubation of the immobilized antibody

with the sample. The extent to which components of the sample inhibit the binding of
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the labeled polypeptide to the antibody is indicative of the reactivity of the sample with

the immobilized antibody, and as a result, indicative of the level of FRa in the sample.

The solid support may be any material known to those of ordinary skill in the art
to which the antibody may be attached, such as a test well in a microtiter plate, a
nitrocellulose filter or another suitable membrane. Alternatively, the support may be a
bead or disc, such as glass, fiberglass, latex or a plastic such as polystyrene or
polyvinylchloride. The antibody may be immobilized on the solid support using a
variety of techniques known to those in the art, which are amply described in the patent
and scientific literature.

In certain preferred embodiments, the assay for detection of FRal in a sample is
a two-antibody sandwich assay. This assay may be performed by first contacting a FRo
specific antibody (e.g., MORAD-003, MOV 18, 548908, 6D398 or variants thereof as
described herein) that has been immobilized on a solid support, commonly the well of a
microtiter plate, with the biological sample, such that a soluble molecule naturally
occurring in the sample and having an antigenic determinant that is reactive with the
antibody is allowed to bind to the immobilized antibody (e.g., a 30 minute incubation
time at room temperature is generally sufficient) to form an antigen-antibody complex or
an immune complex. Unbound constituents of the sample are then removed from the
immobilized immune complexes. Next, a second antibody specific for FRo is added,
wherein the antigen combining site of the second antibody does not competitively inhibit
binding of the antigen combining site of the immobilized first antibody to FRa (e.g.,
MORAD-003, MOV18, 548908, 6D398 or variants thereof as described herein, that is
not the same as the monoclonal antibody immobilized on the solid support). The second
antibody may be detectably labeled as provided herein, such that it may be directly
detected. Alternatively, the second antibody may be indirectly detected through the use
of a detectably labeled secondary (or "second stage") anti-antibody, or by using a
specific detection reagent as provided herein. The subject invention method is not
limited to any particular detection procedure, as those having familiarity with
immunoassays will appreciate that there are numerous reagents and configurations for
immunologically detecting a particular antigen (e.g., FRa) in a two-antibody sandwich
immunoassay.

In certain preferred embodiments of the invention using the two-antibody

sandwich assay described above, the first, immobilized antibody specific for FRtt is a
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polyclonal antibody and the second antibody specific for FR is a polyclonal antibody.
In certain other embodiments of the invention, the first, immobilized antibody specific
for FRo is a monoclonal antibody and the second antibody specific for FRa is a
polyclonal antibody. In certain other embodiments of the invention the first,
immobilized antibody specific for FRa is a polyclonal antibody and the second antibody
specific for FRa is a monoclonal antibody. In certain other embodiments of the
invention, the first, immobilized antibody specific for FRo is a monoclonal antibody and
the second antibody specific for FRo is a monoclonal antibody. For example, in these
embodiments it should be noted that monoclonal antibodies MORADb-003, MOV 18,
548908, 6D398 or variants thereof as described herein, as provided herein recognize
distinct and noncompetitive antigenic determinants (e.g., epitopes) on FRo polypeptides,
such that any pairwise combination of these monoclonal antibodies may be employed. In
other preferred embodiments of the invention, the first, immobilized antibody specific
for FRow and/or the second antibody specific for FRt may be any of the kinds of
antibodies known in the art and referred to herein, for example, by way of illustration
and not limitation, Fab fragments, F(ab'), fragments, immunoglobulin V-region fusion
proteins or single chain antibodies. Those familiar with the art will appreciate that the
present invention encompasses the use of other antibody forms, fragments, derivatives
and the like in the methods disclosed and claimed herein.

In certain particularly preferred embodiments, the second antibody may contain a
detectable reporter moiety or label such as an enzyme, dye, radionuclide, luminescent
group, fluorescent group or biotin, or the like. The amount of the second antibody that
remains bound to the solid support is then determined using a method appropriate for the
specific detectable reporter moiety or label. For radioactive groups, scintillation
counting or autoradiographic methods are generally appropriate. Antibody-enzyme
conjugates may be prepared using a variety of coupling techniques (for review see, e.g.,
Scouten, W. H., Methods in Enzymology 135:30-65, 1987). Spectroscopic methods may
be used to detect dyes (including, for example, colorimetric products of enzyme
reactions), luminescent groups and fluorescent groups. Biotin may be detected using
avidin or streptavidin, coupled to a different reporter group (commonly a radioactive or
fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by
the addition of substrate (generally for a specific period of time), followed by

spectroscopic, spectrophotometric or other analysis of the reaction products. Standards
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and standard additions may be used to determine the level of mesothelin polypeptide in a
sample, using well known techniques.

A method of screening for the presence of an FRa expressing cancer according
to the present invention may be further enhanced by the detection of more than one
tumor associated marker in a biological sample from a subject. Accordingly, in certain
embodiments the present invention provides a method of screening that, in addition to
detecting reactivity of FRa not bound to a cell, also includes detection of at least one
additional soluble marker of a malignant condition using established methods as known
in the art and provided herein. As noted above, there are currently a number of soluble
tumor associated antigens that are detectable in samples of readily obtained biological

fluids.

C. Kits of the Invention

The invention also provides kits for assessing whether a subject is afflicted with
an FRa-expressing cancer, for assessing the progression of an FRo-expressing cancer,
for assessing the level of risk that a subject will develop an FRo-expressing cancer, or
for monitoring the effectiveness of a therapy or treatment regimen for an FRo-
expressing cancer. These kits include means for determining the level of expression of
FRo and instructions for use of the kit to assess the progression of an FRo-expressing
cancer, to assess the level of risk that a subject will develop an FRo-expressing cancer,
or to monitor the effectiveness of a therapy or treatment regimen for an FRo-expressing
cancer.

The kits of the invention may optionally comprise additional components useful
for performing the methods of the invention. By way of example, the kits may comprise
means for obtaining a sample from a subject, a control sample, e.g., a sample from a
subject having slowly progressing cancer and/or a subject not having cancer, one or
more sample compartments, and instructional material which describes performance of a
method of the invention and tissue specific controls/standards.

The means for determining the level of FRt include known methods in the art
for assessing protein levels, as discussed above, and specific preferred embodiments, for
example, utilizing the MORADb-003 antibody, as discussed herein. Thus, for example, in
one embodiment, the level of FRa is assessed by contacting a sample derived from a

subject (such as urine or serum) with a folate receptor alpha (FRo) binding agent. Ina
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preferred embodiment, the binding agent is an antibody. Many of the types of
antibodies that bind FR are discussed above in the methods of the invention and may
also be utilized in the kits of the invention.

The means for determining the level of FRt can further include, for example,
buffers or other reagents for use in an assay for determining the level of FRa.. The
instructions can be, for example, printed instructions for performing the assay and/or
instructions for evaluating the level of expression of FRa.

The kits of the inventions may also include means for isolating a sample from a
subject. These means can comprise one or more items of equipment or reagents that can
be used to obtain a fluid or tissue from a subject. The means for obtaining a sample
from a subject may also comprise means for isolating blood components, such as serum,

from a blood sample. Preferably, the kit is designed for use with a human subject.

III. Screening Assays

In further embodiments, the invention also provides methods (also referred to
herein as "screening assays") for identifying modulators, i.e., candidate or test
compounds or agents (e.g., proteins, peptides, peptidomimetics, peptoids, small
molecules or other drugs), which modulate the growth, progression and/or
aggressiveness of cancer, e.g., an FRo-expressing cancer, or a cancer cell, e.g., an
ovarian cancer cell, by monitoring and comparing the levels of FRa in a sample. Such
assays typically comprise a test compound, or a combination of test compounds, whose
activity against cancer or a cancer cell is to be evaluated. Compounds identified via
assays such as those described herein may be useful, for example, for modulating, e.g.,
inhibiting, ameliorating, treating, or preventing aggressiveness of an FRa-expressing
cancer or a cancer cell, e.g., an ovarian cancer cell. By monitoring the level of FRa in a
sample, one can determine whether the FRa-expressing cancer is progressing or
regressing and whether the test compound has the desired effect. For example, in
embodiments wherein the FRa-expressing cancer is a cancer for which higher levels of
FRa are associated with a worse prognosis, a decrease in the level of FRa. after
administration of the test compound(s) would be indicative of the efficacy of the test
compound. By contrast, an increase in the level of FRa. after administration of the test

compound(s) would indicate that the test compound is not effective in treating ovarian
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cancer. By contrast, in embodiments wherein the FRa-expressing cancer is a cancer for

which higher levels of FRa are associated with a better prognosis, an increase in the
level of FRa after administration of the test compound(s) would be indicative of the
efficacy of the test compound. By contrast, an decrease in the level of FRa after
administration of the test compound(s) would indicate that the test compound is not
effective in treating ovarian cancer.

The test compounds used in the screening assays of the present invention may be
obtained from any available source, including systematic libraries of natural and/or
synthetic compounds. Test compounds may also be obtained by any of the numerous
approaches in combinatorial library methods known in the art, including biological
libraries; peptoid libraries (libraries of molecules having the functionalities of peptides,
but with a novel, non-peptide backbone which are resistant to enzymatic degradation but
which nevertheless remain bioactive; see, e.g., Zuckermann et al., 1994, J. Med. Chem.
37:2678-85); spatially addressable parallel solid phase or solution phase libraries;
synthetic library methods requiring deconvolution; the 'one-bead one-compound' library
method; and synthetic library methods using affinity chromatography selection. The
biological library and peptoid library approaches are limited to peptide libraries, while
the other four approaches are applicable to peptide, non-peptide oligomer or small
molecule libraries of compounds (Lam, 1997, Anticancer Drug Des. 12:145).

Examples of methods for the synthesis of molecular libraries can be found in the
art, for example in: DeWitt et al. (1993) Proc. Natl. Acad. Sci. U.S.A. 90:6909; Erb et
al. (1994) Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann et al. (1994). J. Med.
Chem. 37:2678; Cho et al. (1993) Science 261:1303; Carrell et al. (1994) Angew. Chem.
Int. Ed. Engl. 33:2059; Carell et al. (1994) Angew. Chem. Int. Ed. Engl. 33:2061; and in
Gallop et al. (1994) J. Med. Chem. 37:1233.

Libraries of compounds may be presented in solution (e.g., Houghten, 1992,
Biotechniques 13:412-421), or on beads (Lam, 1991, Nature 354:82-84), chips (Fodor,
1993, Nature 364:555-556), bacteria and/or spores, (Ladner, USP 5,223,409), plasmids
(Cull et al, 1992, Proc Natl Acad Sci USA 89:1865-1869) or on phage (Scott and Smith,
1990, Science 249:386-390; Devlin, 1990, Science 249:404-406; Cwirla et al, 1990,
Proc. Natl. Acad. Sci. 87:6378-6382; Felici, 1991, J. Mol. Biol. 222:301-310; Ladner,

supra.).
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The present invention is further illustrated by the following examples which

should not be construed as further limiting. The contents of all references, patents and
published patent applications cited throughout this application, as well as the Figures,

are expressly incorporated herein by reference in their entirety.
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EXAMPLES

EXAMPLE 1. DETERMINATION OF FRo LEVELS IN URINE SAMPLES FROM HUMAN
SUBJECTS WITH AND WITHOUT OVARIAN CANCER AS MEASURED BY

ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA).

Materials and Methods

Urine samples were obtained from human subjects, including subjects afflicted
with ovarian cancer and normal control subjects not afflicted with ovarian cancer. The
levels of FRa in urine samples were determined using an electrochemiluminescence
immunoassay (ECLIA) according to the following procedure (see Namba ef al. (1999)
Analytical Science 15:1087-1093):

i. Antibody coating to micro beads

The monoclonal anti-folate receptor alpha antibody was coated over the surface
of micro beads (Dynabeads M-450 Epoxy, Dynal). Thirty six milligrams of micro beads
were mixed with 1.2 mL of antibody MOV 18 (0.36 mg/mL, Enzo Life Science) in 0.15
mol/L phosphate buffer saline pH 7.8 (PBS), followed by gentle mixing for 16 hours at
room temperature. The micro beads were then washed 5 times with 50 mM HEPES
buffer containing 0.1% normal rabbit serum (NRS), 150 mmol/L NaCl, 0.01% Tween 20
pH 7.5 (wash buffer). Thereafter, the coated micro beads were suspended in 1.2 mL 50
mM HEPES buffer containing 20% NRS, 150 mmol/L NaCl and 0.01% Tween 20 pH
7.5 (reaction buffer) to block the unbound surface, followed by gentle mixing for 3.5
hours at room temperature. Finally, the micro beads were washed 5 times with wash
buffer and re-suspended with 1.2 mL 50 mM HEPES buffer containing 10% NRS, 150
mmol/L NaCl, 10 mmol/L. EDTA-2Na and 0.01% Tween 20 pH 7.5 (reaction buffer) so
that the concentration of micro beads was 30 mg/mL. The micro beads were stored at

4°C until use.

it. Antibody labeling with Ruthenium-chelate-NHS (Ru)
One milliliter of MORAB-003 (1 mg/mL) in PBS was mixed with 14 uL of Ru
(10 mg/mL), initial molar ratio of antibody to Ru was 1:20, followed by shaking for 30

minutes at room temperature in the dark. The reaction was terminated by adding 25 uLL
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of 2 mol/L glycine solution followed by incubation for 20 minutes. The labeled antibody
was purified by gel filtration using Sephadex G-25 (GE Healthcare) eluted with PBS.
The first eluted yellow fraction was collected and the concentration of antibody and Ru
were determined by means of the Pierce BCA protein assay kit (Thermo Scientific) and
absorption at 455 nm respectively. The final molar ratio was calculated by the formula:
Final molar ratio = [(absorption at 455)/13700]/[Ab(mg/mL/150000)]. The labeled

antibody was stored at 4°C until use.

iti. One Step Immunoassay

The antibody coated micro beads were set on the reagent table of the Picolumi
8220 (Sanko, Tokyo, Japan) after adjusting the concentration of the beads to 1.5 mg/ml
(working solution) in reaction buffer. The Ru labeled antibody was set on the reagent
table of the Picolumi 8220 after adjusting the concentration of antibody to 2 pg/ml
(working solution) in reaction buffer.

Ten microliters of urine (diluted 1:51 in reaction buffer) or standard FR
(prepared in reaction buffer) and 100 pL of reaction buffer were dispensed into a
reaction tube (Sanko, Tokyo, Japan) and set on Picolumi 8§220.

The following steps were automatically run by Picolumi §220. Twenty five
microliters of beads (working solution) and 180 puL of Ru labeled antibody (working
solution) were dispensed. After 26 minutes of incubation at 30 +/-2°C, the beads were
washed and suspended with 300 uL of electrolyte solution (Sanko, Tokyo, Japan). The
washed beads were subsequently transferred to the electrode and
electrochemiluminescence (ECL) emission was measured.

All ECL measurements were carried out in duplicate.

Results
Table 1 depicts the urine levels of FRa in individual subjects with ovarian cancer

and non-afflicted female control subjects.

Table 1: FRo levels in urine of subjects with ovarian cancer and normal female
control subjects

| Group | Sample # | FRo (pg/mL) |
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ovarian cancer 1 27800
2 40242
3 85580
4 4994
5 2017
6 3781
7 29469
8 47456
9 4479
10 11920
11 18352
12 162017
13 30630
14 14431
15 11801
16 13470
17 11563
18 22185
19 52106

normal control 20 8491
21 4885
22 3595
23 21301
24 22757
25 16578
26 6081
27 4195
28 12169
29 20639

Figure 2 depicts the distribution of FRa levels in urine in subjects with ovarian
cancer and in normal female control subjects, as set forth in Table 1.

Table 2 summarizes the number of subjects (n), mean, standard deviation (SD),
maximum (Max.) and minimum (Min.) values for the levels of FRa in the ovarian

cancer group and the normal female control group.

Table 2: Summary of urine FRo. measurement

FRa (pg/mL)
ovarian cancer normal female
N 19 10
Mean 31279 12069
SD 37895 7654
Max. 162017 22757
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Discussion
A high level of FRo was detected in the urine of subjects with ovarian cancer.
Moreover, the levels of FRa differed significantly between ovarian cancer and normal

female control groups (p=0.03, one-sided).

EXAMPLE 2. DILUTION LINEARITY - DETERMINATION OF FRo, LEVELS IN SERIALLY
DILUTED URINE SAMPLES MEASURED BY ELECTROCHEMILUMINESCENCE

IMMUNOASSAY (ECLIA)

Dilution Linearity is a measure of accuracy of an assay. Two urine samples were
serially diluted by a factor of 10 and 100. The FRa levels of each sample were
measured as set forth in Example 1 and compared to assess the percent error. Percent

error was calculated as follows:

[[(FRoin diluted sample)*(dilution factor)] - (FRao in undiluted sample)] *100

(FRo! in undiluted sample)

The results are set forth in Table 3:

Table 3: Dilution Linearity for Urine

Sample Dilution factor FRo, Error (%)
(pg/mL)

1 1 25037 -
10 2601 4
100 279 11

2 1 16649 -
10 1696 2
100 173 4

The foregoing results demonstrate dilution linearity in assessing the levels of FRo in

human urine samples and that, within acceptable errors, urine can be diluted up to a
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factor of at least 100 while retaining accurate levels of FRao.. Accordingly, dilution of the

urine samples may be considered prior to determining levels of FRa.

EXAMPLE 3: CENTRIFUGATION OF URINE SAMPLES - ADDRESSING REPRODUCIBILITY

The reproducibility of the ECLIA assay for a particular urine sample was also

tested. For example, as reflected in Table 4, ECLIA assays of the same sample resulted

in varying results.

Table 4. Reproducibility without sample centrifugation

ECL Counts
Sample Test 1 Test 2
1 29380 15046
2 20912 17227

The presence of insoluble material (precipitates) in urine samples was

hypothesized to be responsible for the variability seen in measuring the levels of FRaL.

As aresult, centrifugation of samples in order to remove urine sediment, prior to

measurement of FR levels, was considered as an option to enhance the accuracy and

reproducibility of the assay.

Table 5 depicts the results obtained when three samples were centrifuged prior to

performance of the ECLIA assay.

Table 5. Reproducibility with sample centrifugation

FRa concentration (ng/mL)

Test Sample 1 Sample 2 Sample 3
1 10.4 9.2 13.3
2 10.5 8.9 14.0
3 10.3 9.2 13.4
Mean 10.4 9.1 13.6
SD 0.1 0.1 0.3
CV(%) 1.0 1.1 2.2
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As set forth above, the results indicate that centrifugation provided more consistent
measurements of FRa concentration.

Additionally, two samples were subjected to (i) centrifugation (at 2000 x g for 2
min) and the supernatant removed for measurement of FRa (depicted as sample “A”
below in Table 6) and (ii) centrifugation followed by vortexing (depicted as sample “B”
below in Table 6), prior to measurement of FR levels by the ECLIA assay set forth in

Example 1. The results are reflected in Table 6 below.

Table 6: Effect of centrifugation on FRq levels in urine

Sample Sediment after A/B FRa (pg/mL) Difference (%)
centrifugation
1 Yes A 13678
(++)
B 16559 21
2 ves A 12271
(+)
B 13206 8

Difference (%) was determined as follows:
[(Level of FRoLin “B”) - (Level of FRavin “A’)] *100
(Level of FRou in “A”)

As shown in Table 6, the levels of FRa as determined by the ECLIA assay vary
depending on whether urine was clarified by centrifugation to remove precipitates or
whether urine was vortexed to suspend or disperse sediments. Accordingly, in certain
embodiments centrifuging or vortexing of urine samples may be performed prior to

determining levels of FRaL.

EXAMPLE 4. DETERMINATION OF FRo LEVELS IN CENTRIFUGED URINE SAMPLES
FROM HUMAN SUBJECTS WITH AND WITHOUT OVARIAN CANCER MEASURED BY

ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA).
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Based on the results of Example 3, the assay for assessing FRat levels in subjects
was modified to introduce a centrifugation step. FRal levels were determined on the
same samples utilized in Example 1, including the group of subjects with ovarian cancer

and the group of normal female control subjects.

Materials and Methods
The methodology utilized was as described in Example 1, except that the urine
samples were centrifuged for 10000 x g for 1 minute and the resulting supernatant

subsequently diluted by 1:51 in reaction buffer.
Results

Table 7 depicts the levels of FRo in centrifuged and non-centrifuged urine

samples from subjects afflicted with ovarian cancer and healthy female control subjects.

Table 7: Urine FRal level in ovarian cancer and normal control group

FRq, (pg/mL)
Group Sample Without With sediment
# centrifugation | centrifugation after
centrifugation

ovarian cancer 1 27800 23960 +
2 40242 37852 +
3 85580 78976 +
4 4994 3766 +
5 2017 1512 -
6 3781 3443 -
7 29469 25728 +
8 47456 16556 +
9 4479 3357 -
10 11920 5020 +
11 18352 16695 -
12 162017 82705 +
13 30630 4496 +
14 14431 8786 +
15 11801 10582 -
16 13470 5611 +
17 11563 5463 +
18 22185 14443 +
19 52106 38327 -
normal control 20 8491 6867 +
21 4885 3754 -
22 3595 3529 -
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23 21301 15047 +

24 22757 4850 +

25 16578 14366 +

26 6081 5201 -

27 4195 3135 -

28 12169 499 +

29 20639 2439 +

According to the results set forth in Table 7, centrifugation resulted in a decrease

in the measurement of FRa levels in some samples, as previously demonstrated in Table

6.

EXAMPLE 5: DETECTION OF FRo, IN URINE SEDIMENT BY IMMUNOBLOTTING

Based on the results shown in Examples 3 and 4, the presence or absence of FRal

in urine sediment/precipitate was assessed using western blotting.

Materials and Methods

Urine samples from 2 ovarian cancer patients for whom FRo concentrations
were measured at 18,747 pg/mL and 145,564 pg/mL, respectively (See Table 10 supra),
were subjected to the following procedures. Control samples consisted of HeLa cell

lysate 10 pg, liver tissue lysate 20 ug, and ovarian cancer tissue lysate 20 pg.

¢ 900 pL urine was centrifuged for 2 minutes at 10000g

® supernatant was removed

¢ the remaining pellet was dissolved in 15 pL. of PAGE sample buffer (containing
292 mM LDS) and subsequently boiled at 70°C for 10 min

¢ The entire sample (approx. 20 uL) was loaded onto the NuPAGE bis-tris gel
(Invitrogen)

* After electrophoresis, proteins were transferred to PVDF membrane

® 1% skim milk / 0.05% Tween 20 / PBS was added for blocking

¢ The membrane was washed with 0.05% Tween 20 / PBS
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¢ 0.5 mL of monoclonal antibody 548908 (R&D Systems) at 2 pg/ml was added
and incubated for 60 minutes at room temperature

¢ The membrane was washed with 0.05% Tween 20 / PBS

¢ 10 mL of anti-mouse IgG-HRP (DAKO p0447, 1:2000) was added and allowed
to incubate for 60 minutes

¢ The membrane was washed with 0.05% Tween 20 / PBS

¢ Pierce ECL Substrate was added to the membrane

¢ The membrane was removed from the substrates and then imaged using the

LAS-3000 (FUJIFILM) system

Results

The resulting immunoblot is shown in Figure 3. In this figure, lanes 1-5
correspond to FRo detected from the following sources:
(1) urine from ovarian cancer patient with a measured FRa level of 18,747 pg/mL
(2) urine from ovarian cancer patient with a measured FRa level of 145,564 pg/mL
(3) HeLa cell lysate: 10 ng
(4) Liver tissue lysate: 20 ug

(5) ovarian cancer tissue lysate: 20 ug

Lane 6 in the western blot represents molecular weight markers and demonstrates
that the observed band in lanes 1, 2, 3 and 5 runs at the expected molecular weight for
FRa.

Lanes 3 and 5 are positive control samples and lane 4 is a negative control
sample. The faint band on lane 1 and the clear band on lane 2 demonstrate that FRa can

be detected in the urine sediment of ovarian cancer patients by western blotting.

EXAMPLE 6. DETERMINATION OF FRo LEVELS IN GUANIDINE-TREATED NORMAL

HUMAN URINE SAMPLES BY ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA).

Based on the results of Example 4 in which centrifugation resulted in decreased
FRa levels, and the results of Example 5 where the urine sediment obtained from

centrifugation was shown to contain immunoreactive FRo, methods were sought to
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solubilize the sediments of urine to obtain more quantitative and accurate measurements

of FRaL.

In this regard, treatment of normal female urine samples with guanidine prior to

assessing FRa levels was attempted.

The methodology utilized was as described in Example 1, except that the urine
samples were mixed in a 1:1 ratio with either 6 M guanidine in buffer (PBS) or buffer
alone. Subsequently, the urine samples were diluted by 1:51 in reaction buffer.

The results of this assay are shown in Table 8.

Table 8: Normal urine FRq, level with or without guanidine treatment

Sample Guanidine FRa
treatment (pg/mL)
Std Ag Yes 83964
No 82512
Normal Urine 1 Yes 9431
No 7796
2 Yes 5713
No 4066
3 Yes 9687
No 9428

The results of this experiment indicate that guanidine does not interfere with FRo
measurements. As can be seen for the pure antigen control (Std Ag), this methodology
of guanidine treatment and subsequent dilution has no effect on the measurement of
FRa. Further, it will be noted that in all three (3) urine samples assessed, the levels of
FR o were higher in the samples treated (solubilized) with guanidine relative to the

samples not treated with guanidine.

The reliability of guanidine pre-treatment of urine samples was further assessed
by exposing three samples to guanidine and measuring the FRo concentration of each

guanidine treated sample 3 times using the ECLIA assay. The results are reflected in

Table 9 below:

Table 9: Intra-assay reproducibility of guanidine treated urine

FRo (pg/mL)
Test Sample 1 \ Sample 2 \ Sample 3
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As set forth above, the results indicate that guanidine treatment of urine prior to FRo

assay provided consistent measurements of FRol concentration with very low CV’s.

EXAMPLE 7. DETERMINATION OF FRo LEVELS IN GUANIDINE-TREATED URINE

SAMPLES FROM HUMAN SUBJECTS WITH AND WITHOUT OVARIAN CANCER MEASURED

BY ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA).

Based on the results of Example 6 in which guanidine treatment was shown not

to interfere with FRal assays, a modified assay protocol was employed to measure FRo

in the urine samples from the subjects with and without ovarian cancer in Example 1.

The following assay protocol was employed:

Materials and Methods

The methodology utilized was as described in Example 1, except that the urine

samples were mixed in a 1:1 ratio with a 6 M guanidine buffer and subsequently diluted

by 1:26 in reaction buffer.

Results

subjects afflicted with ovarian cancer and healthy female control subjects.

Table 10 depicts the levels of FRa in guanidine treated urine samples from

Table 10: Urine FRo level in ovarian cancer and normal control group

Group Sample # FRo (pg/mL)
ovarian 1 27015
cancer 2 37315
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Figure 4 shows the distribution of FR levels in the urine of ovarian cancer aftlicted

subjects and normal female control subjects using the modified protocol with guanidine

treatment. A statistically significant difference between groups was observed. Table 11

summarizes these results.

Table 11: Summary of urine FRa measurement

FRo (pg/mL)
ovarian cancer normal control
n 19 10
Mean 28557 7749
SD 34990 5850
Max. 145564 20976
Min. 285 2617
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The results of these experinents are shown in Tables 26-27. WO

2012/ 061759PCT/ US2011/ 059411 Tabl e 26: Detection of FRcc levels in urine

usi ng 26B8oasiveimet or anti body and 9F3 as capture anti lpoususbetiesi4126B3
Capture 9F3 6M Guani di ne 3M Guani di ne PBS Control Sanple I D Adjusted
Backfit conc pg/nm %V % of control Adjusted Backfit conc pg/ nm %V % of
control Adj ust édinBabkfath froanthispgpaitim®EiVa béckiver poitink chadra2eZis@9RIOEY 14, 505
10% 124% 11, 655 17% Uri ne pool 2 14,827 5% 133% 17, 039 4% 152% 11 187 5%
Urine pooRnalysis wogperEymed objgyrqeshopoandR9f sunesidhs sgnsituity apd speeifiehy 306 9996

1,754 of the ECLIA measurement of FRQ levels in urine after the urine was treated with

guanidine. AUC is the area under the curve, which measures the accuracy of the test in

separating ovarian cancer from control subjects.

Using an arbitrary cutoff value of 9100 pg FRo/mL, the AUC was 0.70 with a
positive predictive value of 70% and a negative predictive value of 80%, as shown in
Table 12. Using this cutoff value, 15/19 ovarian cancer patients had a concentration of
FRo above 9100 pg/mL and 8/10 normal subjects had a concentration of FR less than
9100 pg/mL.

Table 12: Guanidine treatment for urine measurement

ovarian cancer control
Number of Samples 19 10
Positive 15 2
Predictive value (%) 78.9 80.0

EXAMPLE 8: CREATININE CORRECTION OF FRo, CONCENTRATIONS DETERMINED IN
GUANIDINE-TREATED URINE SAMPLES BY ELECTROCHEMILUMINESCENCE

IMMUNOASSAY (ECLIA)

Concentrations of FRo were previously determined using ECLIA of guanidine-
treated urine samples from ovarian cancer patients and normal female controls (See
Example 7, Table 10). Here, these FRa concentrations were corrected for urine
creatinine levels in order to normalize for the glomerular filtration rate. The resulting

values were subjected to an ROC analysis.

Methods
The urine creatinine level was determined by the Ministry of Health, Labour and
Welfare approved test kit, determiner L CRE (Kyowa Medex, Japan). The corrected

value for urine FR concentration was calculated as follows:

102
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Urine FR Creatinine correction (ng/g)
= (Urine FRa (ng/L) x 1000) / (Urine Creatinine (mg/dL) x10)
= (Urine FRa (ng/L) x 1000) / Urine Creatinine (mg/L)
= Urine FRa (ng/L) / Urine Creatinine (g/L)
= Urine FRa (ng) / Urine Creatinine (g)
or

= 1/1000 x Urine FRa (ug) / Urine Creatinine (g)

Lesulls

Table 13 presents the resulting creatinine-corrected FRo levels.

Table 13: Creatinine-corrected FRa levels determined using ECLIA of guanidine-

treated urine samples

Group Sample | FRo (pg/mL) | Corrected FRo (ug

# FRo/ g creatinine)

ovarian cancer 1 27015 11.6
2 37315 37.8
3 79579 33.9
4 285 0.6
5 1864 6.7
6 2902 7.1
7 27914 54.9
8 51864 17.1
9 2699 13.5
9 9455 145
10 18396 23.1
11 145564 66.0
12 19046 9.1
13 10440 8.5
14 10977 7.4
15 9199 5.9
16 18223 13.0
17 18747 9.6

normal control 18 3797 7.7
19 3323 7.9
20 20976 10.7
21 6941 4.3
22 14512 8.6
23 7286 13.8
24 2789 4.3
25 2617 1.9
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Figure 6 shows the distribution of FRal levels in ovarian cancer (OC) and normal

statistically significant difference between ovarian cancer patients and controls in

creatinine-corrected levels of FRa (p=0.007).

Tabl

The summary data for ovarian cancer and normal control subjects are provided in

e 14.

Table 14: Summary statistics for creatinine-corrected FRo levels

FRa (ng/g-creatinine)

ovarian cancer normal control
n 18 9
Mean 18.9 6.9
SD 17.9 39
Max. 66.0 13.8
Min. 0.6 1.9

The creatinine-corrected FRo levels were further subjected to an ROC analysis.

The ROC curve is shown in Figure 7. Table 15 presents the sensitivity, specificity, and

area under the curve (AUC) for various cutoff values of the creatinine-corrected test.

Table 15: Sensitivity, specificity, and AUC for various cutoff values of the

creatinine-corrected FRo! test

Cut-off Sensitivity Specificity AUC
3.0 94.4% 11.1% 0.67
4.0 94.4% 22.2% 0.70
5.0 94.4% 44.4% 0.78
6.0 88.9% 44.4% 0.74
9.0 66.7% 77.8% 0.70
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As previously noted, there is a clear discrimination between urines of ovarian

cancer patients and those from healthy female control subjects.

EXAMPLE 9: ENZYME IMMUNOASSAY (EIA) AND OPTIMIZATION THEREOF

1. Enzyme Immunoassay (EIA)
Antibody coating to microtiter plates

The monoclonal anti-folate receptor alpha antibody was coated on the surface of
microtiter plates (Nunc-immunoplate, Thermo Scientific) as follows. One hundred
microliter of antibody (absorbance 0.02 at 280 nm) in 50 mmol/L carbonate buffer pH
9.4 was dispensed into wells, followed by coating for 16 hours at 4°C. The microplates
were then washed 2 times with PBS containing 0.05% Tween20 (PBS-T). Thereafter
0.15 mL of PBS containing 20% normal rabbit serum pH 7.8 was dispensed into wells to
block the unbounded surface, followed by blocking for 1 hour at room temperature.
Finally, the microplates were washed 2 times with PBS-T. The antibody coated plates

were dried and kept at 4°C in aluminum bags until use.

Biotin labeling

Biotin labeling was conducted according to the manufacturers recommendations
for the EZ-Link Sulfo-NHS-LC-LC-Biotin (Product No. 21338, Thermo Scientific).
Briefly, 1 mg of antibody in 0.4 mL of PBS was mixed with 0.013 mL of 10 mM Sulfo-
NHS-LC-LC-Biotin, with an initial molar ratio of antibody to biotin of 1:20, followed by
incubation for 30 min at room temperature. The biotin coupled antibody was purified by
gel filtration using a PD-10 column (GE Healthcare) eluted with PBS to remove non-
reacted biotin. In order to determine the level of biotin incorporation, the EZ Biotin
quantitation kit (Product No. 28005, Thermo Scientific) was used. The biotin labeled

antibody was stored at -80°C until use.

Two step immunoassay
For the first reaction, 40 pL of plasma or standard antigen and 60 nL of 50 mM
HEPES buffer containing 10% NRS, 150 mmol/L NaCl, 10 mmol/L EDTA-2Na, 0.01%

Tween 20 pH 7.5 (reaction buffer) was dispensed into antibody coated wells. The plate
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development by adding 100 pL of 1N HCI, the absorption at 450 nm was read using a
plate reader. All washing steps were automatically done by auto-plate washer (AMW-§,
BioTec, Japan), and all EIA measurements were carried out in duplicate.

Figure 8 depicts the EIA assay using MOV 18 as the capture antibody and
biotinylated MORADb-003 as the detector antibody.

2. Optimization of EIA procedures

The above EIA procedures were arrived at in part based on the following
experiments designed to optimize the procedure.

First, avidin-HRP, biotin labeled antibody and HRP labeled antibody were
compared. Compared with HRP labeled antibody, biotin labeled antibody and avidin-
HRP provided a higher signal; therefore, biotin labeled antibody and avidin-HRP were
employed.

Second, one and two-step incubation procedures were compared. As depicted in
Figure 9, a two-step incubation procedure yielded a higher signal and was thus
employed.

Third, to optimize the second incubation time, incubation times of one to four
hours were compared. The results indicated that one hour incubation times provided the
highest signal to noise ratio and therefore an incubation time of one hour was
subsequently employed.

Fourth, in order to optimize the working concentration of biotin labeled antibody,
HRP labeled antibody and sample volume, various concentrations were employed as set
forth in the above description of the EIA assay. The optimal values concentrations are

described above.
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ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA) AND ENZYME
IMMUNOASSAY (EIA)

The levels of FRo were measured in human plasma samples taken from ovarian
cancer patients and healthy female controls using the electrochemiluminescence assay
(ECLIA) described in Example 1 and Figure 1 (using MORAD-003 as the capture
antibody and ruthenium (Ru)-labeled MOV-18 as the labeled detector antibody) and the
enzyme immunoassay (EIA) described in Example 9 and Figure 8. In both assays, 40 pL.
of plasma was assayed.

Table 16 shows the plasma levels of FRo in ovarian cancer and normal control

subjects, as determined using the EIA and ECLIA.

Table 16: Plasma concentrations of FR¢ determined using EIA and ECLIA

methods
Group Sample # FRo concentration (pg/mL)
EIA ECLIA
Ovarian cancer 1 10 73
2 <10 200
3 56 286
4 44 286
5 353 1606
6 83 494
Healthy control 7 110 127
8 162 112
9 88 252
10 180 254
11 262 471
12 206 396

With only one exception, the results for all of the subjects indicated that the
concentrations of FRa detected in serum using EIA are lower than the levels detected
using ECLIA, demonstrating that the EIA assay, as formatted, is not as sensitive as the

ECLIA assay when this particular combination of capture (MOV-18) and detector
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Capture antibody
MORAB-003 MOV18 548908(R&D) 6D398
003 | Blank | Low | Blank | Low | Blank | Low | Blank | Low
g Std. - Std. +++ Std. ++ Std. ++
b 1-S - 1-S ++ 1-S ++ 1-S +
L
< > | MOVI18 ) ) )
=3 Blank | Low | Blank High Blank | High | Blank High
< = Std. + Std. - Std. - Std. -
- 1-S ++ 1-S +++ 1-S ++ 1-S +++
=
g | 548908 Blank [ Low
=2 Std. -
1-S ++

2. Comparison of EIA assavs using various antibody combinations and comparison
to the ECLIA assay

The levels of FRo in plasma from ovarian cancer patients and normal healthy
female controls were measured using an enzyme-linked immunosorbent assay (EIA)
with different combinations of capture and biotin-labeled antibodies and compared with

the levels of FRow measured using the ECLIA assay.
Materials and Methods
The ECLIA method was as described in Example 1 and depicted in Figure 1

(using the MORAD-003 antibody as the capture antibody and the Mov-18 antibody as
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the labeled detector antibody). The EIA method was as described in Example 9, except
that three different combinations of capture/detector antibodies were employed, as
depicted in Figure 10: MOV18/MORAD-003, 548908/MORAb-003 and
6D398/MORAD-003. The antibodies 548908 and 6D398 are commercially available.
The 548908 antibody was obtained from R&D Systems (North Las Vegas, NV) and the

6D398 antibody was obtained from US Biological (Swampscott, MA 01907).

Results

The concentrations of FRa (pg/mL) determined using the EIA and ECLIA

methods are shown in Table 18. In addition, the concentrations of FRa (pg/ml)

determined by EIA using various combinations of capture/detector antibodies are

depicted graphically in Figure 11.

Table 18: Plasma concentrations of FRa (pg/mL) determined using the EIA and

ECLIA methods with various combinations of capture and detector antibodies.

Group Sample # EIA EIA EIA ECLIA
548908- 6D398- MOV18- MOV18-
MORAb-003 | MORAb-003 | MORAb-003 | MORAb-003

Ovarian 1 176 2 10 217
cancer 2 85 <0 165
3 257 35 296
4 117 42 44 322
5 2048 370 353 1335
6 447 63 83 390
Normal 7 247 66 110 137
control 8 213 110 162 185
9 367 78 88 219
10 364 152 180 228
11 804 224 262 388
12 473 194 206 318

The data in Table 18 indicate that the measurements of FRq levels with EIA

using the 54908-MORADb-003 combination yields results that are most similar to the
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results obtained using the ECLIA assay. Quantitive analyses were performed,
confirming this observation. Further, these data demonstrate that the detection of FRot is
highly dependent on the antibodies and antibody combination employed. Accordingly,
different antibody combinations can be employed for the determination of FR¢ in
biological fluids. In addition, since the data obtained from the EIA and the ECLIA assay
formats are similar, various assay formats can be used for the determination of FRa.

For each of the three combinations of capture and detector antibodies used for
the EIA method, a regression analysis was performed, and the concentrations of FRo
(pg/mL) determined with EIA were correlated with the concentrations determined with

the ECLIA assay. The results of this analysis are shown in Table 19 and in Figure 12.

Table 19: Correlations of plasma concentrations of FRa measured by ECLIA with

concentrations measured by EIA using three combinations of capture and detector

antibodies

Capture antibody- 548098- 6D398- MOV 18-
detector antibody MORADb-003 MORADb-003 MORAB-003
r 0.960 0.781 0.715
Slope 1.595 0.285 0.223
Intercept -87.06 -0.64 58.62

The results for EIA using the 548098-MORAb-003 capture-detector combination
correlated highly (r=0.96) with the results for ECLIA.

EXAMPLE 12: PLASMA LEVELS OF FRo, DETERMINED BY EIA AND ECLIA IN

SAMPLES FROM OVARIAN CANCER PATIENTS

Measurements of serum FRo levels were determined in a group of ovarian
cancer patients (n=17) and normal controls (n=35) using ECLIA and EIA. For the EIA
measurements, the 548908 capture/ MORADb-003 detector antibody combination was
employed. The EIA procedure was otherwise as described in Example 9. The ECLIA

procedure was as described in Example 1. The results are shown in Table 20.
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Table 20: Plasma FRa concentrations in ovarian cancer patients and normal

controls, as determined using EIA and ECLIA

Group Sample # EIA ECLIA

pg/mL pg/mL
Ovarian cancer 1 245 217
2 247 223
3 194 229
4 2613 1335
5 154 153
6 319 215
7 516 390
8 370 271
9 933 449
10 4768 4502
11 385 266
12 251 322
13 404 349
14 338 371
15 4147 2344
16 179 165
17 380 296
Control 18 232 181
19 372 173
20 332 189
21 380 203
22 376 290
23 406 217
24 281 182
25 348 191
26 490 247
27 253 137
28 368 185
29 338 195
30 289 219
31 338 206
32 406 226
33 365 228
34 501 280
35 806 388
36 613 286
37 380 250
38 420 281
39 393 280
40 552 284
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Figure 13 shows the distribution of plasma FR concentrations in subjects with

ovarian cancer and normal female control subjects as determined using EIA.

Table 21 shows summary descriptive statistics for the plasma FRo

concentrations in ovarian cancer and normal female control subjects as determined using

EIA.

Table 21: Summary of FRa plasma concentrations in ovarian cancer and normal

female control subjects as determined using EIA.

FRa (pg/mL)
Ovarian cancer Normal control
n 17 35
Mean 967 389
SD 1438 126
Max. 4768 806
Min. 154 215

Figure 14 further depicts the correlation between FRo plasma concentrations

determined using EIA and ECLIA. The correlation is high (r=0.95).
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EXAMPLE 13. DETERMINATION OF FRo LEVELS IN MATCHED URINE AND SERUM
SAMPLES FROM LUNG CANCER PATIENTS AND OVARIAN CANCER PATIENTS AS

MEASURED BY ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA)

FRa levels were determined in matched urine and serum samples from lung
cancer and ovarian cancer patients using ECLIA where the samples were taken from the

same patient. The correlation between serum and urine FRo levels was also determined.

Materials and Methods
The ECLIA methodology utilized is as described in Example 1. Guanidine was

used to solubilize urine sediments as described in Example 6.
Results

The results of the ECLIA assays of serum and urine from lung cancer and

ovarian cancer patients are presented in Table 22.
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Table 22: FRo concentrations in matched urine and serum samples of lung cancer
patients and ovarian cancer patients, as determined by ECLIA

Serum Urine
Group set ID pg/mL pg/mL
Lung cancer 1 146 2009
2 153 4496
3 206 -
4 70 3562
5 195 12381
0 352 21873
7 198 11296
8 120 18570
9 275 4455
10 163 8662
11 145 5294
12 178 -
13 165 1106
14] 187 7446
15 168 11167
16 217 24448
17 142 6724
18 177 14514
19 236 822
20 101 4826
21 145 7723
22 213 9887
23 143 7422
24 253 3376
25 421 8045
ovarian cancer 26 282 9414
27 1605 7651
28 240 13059
29 695 10549

Summary data for serum and urine FR levels of lung cancer patients is

presented in Table 23.
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Table 23: Summary statistics for FRa concentrations in matched serum and urine

samples of lung cancer patients, as determined by ECLIA

Lung cancer FRo (pg/mL)
Serum Urine
n 25 23
Mean 191 8700
SD 75 62901
Max. 421 24448
Min. 70 822
Summary data for serum and urine FRal levels of ovarian cancer patients is
presented in Table 24.

Table 24: Summary statistics for FRa concentrations in matched serum and urine

samples of ovarian cancer patients, as determined by ECLIA

Ovarian cancer FRa (pg/mL)

Serum Urine
n 4 4
Mean 705 10168
SD 634 2266
Max. 1605 13059
Min. 240 7651

Figure 15 shows correlations between ECLIA measures of FRa levels in

matched serum and urine samples taken from the same patient. The correlation for lung
cancer patients was r=0.24 (upper panel) and the correlation for ovarian cancer patients

was r=-0.76 (lower panel).

These data demonstrate the relative lack of correlation between FRo
concentrations measured in urine versus serum, especially as shown for lung cancer

patients. Further, these data demonstrate that FRo is basically non-detectable above
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EXAMPLE 14. ASSESSMENT OF LEVELS OF FRQ, IN SERUM SAMPLES FROM PATIENTS
WITH OVARIAN CANCER, PATIENTS WITH LUNG CANCER, AND NORMAL CONTROLS

FRa levels in the serum of patients with ovarian cancer, patients with lung
cancer, and normal controls were assessed. Serum FRa levels were assessed using
ECLIA with two different pairs of capture-detector antibodies: Pair 1, in which 9F3 was
the capture antibody and 24F12 was the detector antibody, and Pair 2, in which 26B3
was the capture antibody and 19D4 was the detector antibody.

The FR pairs were tested with full calibrator curves and 196 individual serums
diluted 1:4. In one experiment, 26B3 was used as the capture antibody after CR
processing on a plate lot (75 ng/mL, +B, +T) and 19D4 was used as the detector
antibody at 1.0pg/mL. In another experiment, 9F3 was used as the capture antibody and
24F12 was used as the detector antibody at 1.0pug/mL. Each were CR processed (lot
10070) with an label to protein ratio (L/P) of 13.3. Diluent 100 (Meso Scale Discovery,
{iaithersburg, Maryland) + human anti-mouse antibody (HAMA) +mlIgG was used for
samples and calibrator. Diluent 3 (Meso Scale Discovery, (atthersburg, Maryland) was
used for detections.

The following protocol was employed for the ECLIA. Samples were added at
S0uL/well. The samples were shaken for 2 hours and subsequently washed with
Phosphate Buffered Saline (PBS) solution with the detergent Tween 20 (PBST). The
detector antibody was added at 25ul/well. The samples were shaken for 2 hours and
then were washed with PBST. Finally, the electrochemiluminescence (ECL) emission
of the samples was read with 2X MSD® Buffer T.

The results are shown in Table 25 below.
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Based on the foregoing data, it was apparent that the 9F3, 2412, 26B3 and
19D4 antibodies were useful in detecting levels of FRa in biological samples, for
example serum, derived from a subject. Moreover, the particular combinations of (i)

S 9F3 as a capture antibody and 24F12 as a detector antibody and (ii) 26B3 as a capture
antibody and 19D4 as a detector antibody were capable and particularly effective of

assessing levels of FRat in biological samples.

EXAMPLE 15. ASSESSMENT OF LEVELS OF FR@, IN URINE USING THREE DIFFERENT

10 DETECTOR AND CAPTURE ANTIBODY PAIRS

The ability of three anti-FRo antibody pairs in detecting the levels of FRo in
urine samples was assessed. The antibody pairs utilized were as follows: (1) 26B3 as
detector antibody and 9F3 as capture antibody, and (2) 24F12 as detector antibody

15  and 9F3 as capture antibody.

Method
Two antibody pairs were tested with full calibrator curves and urine pretreated
with a 1:1 dilution for 2 minutes in either 6M guanidine, 3M guanidine or PBS
20  control. The following urine samples were tested: three human urine pools diluted
1:80, and five human individual urines diluted 1:80 (one male, four female).
Plates were Biodotted at 150ug/mL, +B, +T, on 4spot STD ((Meso Scale
Discovery, aithershurg, Maryland)), one capture per well. Detects were run at 1
png/mL. Diluent 100 + HAMA + mlgG was used for samples and calibrator. Diluent
25 3 was used for detections. Diluents were commercially available diluents obtained
from Meso Scale Discovery.
The following protocol was employed for the ECLIA. Samples were added at
S0uL/well. The samples were shaken for 2 hours. The samples were washed with
Phosphate Buffered Saline (PBS) solution with the detergent Tween 20 (PBST). The
30  detector antibody was added at 25ul./well. The samples were shaken for 2 hours and
subsequently washed with PBST. The electrochemiluminescence (ECL) emission of
the samples was read with 2X MSD Buffer T.

The results of these experiments are shown in Tables 26-27.
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Table 26: Detection of FRa levels in urine using 26B3 as detector antibody and 9F3

as capture antibody

Detect 26B3
Capture 9F3
6M Guanidine 3M Guanidine PBS Control
Adjusted Adjusted Adjusted
Backfit Backfit Backfit
conc % of conc % of conc
Sample ID pg/mL %CV | control | pg/mL %CV control | pg/mL %CV
Urine pool 1 13,252 2% 114% 14,505 10% 124% 11,655 17%
Urine pool 2 | 14,827 5% 133% 17,039 4% 152% 11,187 5%
Urine pool 3 | 11,280 5% 119% | 9,065 10% 96% 9,479 9%
Urine Ind 1 1,747 3% 99% 1,754 6% 100% 1,760 12%
Urine Ind 2 40,505 7% 145% | 46,622 5% 167% | 27,920 13%
Urine Ind 3 1,623 1% 117% 1,496 5% 108% 1,381 4%
Urine Ind 4 12,091 2% 86% 14,941 5% 107% 13,996 13%
Urine Ind 5 22,829 2% 128% | 24,607 8% 137% 17,899 5%
Average | 3% 118% Average | 7% 124% | Average | 10%
difference
from 6M
condition | 6%

Table 27: Detection of FRa levels in urine using 24F12 as detector antibody and 9F3

as capture antibody

Detect 24F12
Capture 9F3
6M Guanidine 3M Guanidine PBS Control
Adjusted Adjusted Adjusted
Backfit Backfit Backfit
conc % of conc % of conc
Sample ID pg/mL %CV | control | pg/mL %CV control | pg/mL %CV
Urine pool 1 | 10,883 2% 53% 14,689 9% 72% 20,504 10%
Urine pool 2 | 11,763 8% 60% 16,487 7% 85% 19,468 1%
Urine pool 3 | 7,456 9% 40% 9,362 17% 50% 18,677 7%
Urine Ind 1 1,376 1% 39% 1,894 7% 54% 3,501 3%
UrineInd2 | 29,567 0% 61% 37,843 13% 78% 48,607 5%
Urine Ind 3 1,621 4% 61% 2,153 2% 81% 2,667 1%
Urine Ind 4 10,470 6% 58% 14,116 5% 78% 18,175 6%
Urine Ind 5 19,390 6% 68% 22,076 23% 78% 28,421 4%
Average | 5% 55% Average | 10% 72% Average | 5%
difference
from 6M
condition | 17%

132



D sease ovary ovary ovary ovary ovary ovary ovary ovary ovary ovary ovary
ovary ovary ovary ovary ovary ovary ovary ovary Donor I D TZ0-0S1C1
DLSO 024 woQ0218275911025393 11025394 110025395 11002539PCTABORSA9B11
66ESZOOTT 110025402 110025403 110025405 LIIT 00 01 Or

Based on the foregoing data, it was apparent that the 9F3, 24F12, 26B3 and
19D4 antibodies were useful in detecting levels of FRa in biological samples derived
from a subject. Moreover, the combinations of (1) 26B3 as detector antibody and 9F3
as capture antibody and (2) 24F12 as detector antibody and 9F3 as capture antibody
were capable and particularly effective of assessing levels of FRa in biological

samples.

A second set of experiments, following the protocol described above and using
the same two pairs of antibodies, were conducted utilizing four female human
individual urines diluted 1:80. The urine was pretreated with a 1:1 dilution for 2

minutes in either 3M guanidine or PBS control. The results are shown in Tables 28-

29.

Table 28: Detection of FRa levels in urine using 26B3 as detector antibody and 9F3

as capture antibody

Detect 26B3
Capture 9F3
3M Guanidine PBS Control
Adjusted Adjusted
Backfit conc Backfit conc
Sample ID pg/mL %CV % of control pg/mL %CV
Urine Ind 2 33,824 4% 98% 34,569 2%
Urine Ind 3 2,086 4% 99% 2,107 3%
Urine Ind 4 15,283 5% 97% 15,696 2%
Urine Ind 5 24,955 4% 92% 26,991 3%
Average 4% 97% Average 3%

Table 29: Detection of FRa levels in urine using 24F12 as detector antibody and 9F3

as capture antibody

Detect 24F12
Capture 9F3
3M Guanidine PBS Control

Adjusted Adjusted

Backfit conc Backfit conc
Sample ID pg/mL %CV % of control pg/mL %CV
Urine Ind 2 38,455 4% 106% 36,414 6%
Urine Ind 3 2,447 2% 109% 2,250 2%
Urine Ind 4 15,303 3% 81% 18,964 8%
Urine Ind 5 27,216 0% 95% 28,651 5%
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WD 2012/ 061759PCT/ US2011/ 059411 Tabl e 33: SEQUENCES SEQ | D NO
1 MORAB-003 GFTFSGYG.S

MORAB- 003



CDRH3
CDRL?2

4 MORAB- 003 SVSSSI SSNNLH CDRL1 5 MORAB- 003 GISNLAS
6 MORAB- 003 QQASSYPYMWYT CDRL3 7
WO 2012/061759 PCT/US2011/059411

EXAMPLE 16. ASSESSMENT OF LEVELS OF FRQ, IN SERUM AND PLASMA

The levels of FRo were assessed in samples of serum and plasma on two
separate days. The subjects from whom the samples were derived were either normal
subjects or patients with ovarian or lung cancer.

The protocol for assessing FRo levels was the same as set forth in Example 14
above. The pairs of antibodies used for assessing FRa levels were also the same as in
Example 14, i.e., Pair 1, in which 9F3 was the capture antibody and 24F12 was the
detector antibody, and Pair 2, in which 26B3 was the capture antibody and 19D4 was
the detector antibody.

The results are provided in Table 30.
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GTCCAACTGG TGGAGAGCGG TGGAGGTGIT GIGCAACCTG  Nucl eoti de 101GCCGGTCCCT

GCTGTATCAT CCTCTTCTTG GTAGCAACAG CTACAGGTIGI Heavy Chai n 51CCACTCCGAG

GCGCCTGT GO REZIECBRAT CTGECTTCAC CTTCAGCGEC
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451CCCTCCTCCA

501CAAGGACTAC TTCCCCGAAC

S551TGACCAGCGG CGTCCACATESTNTOSEECTG

401TCACCGTCTC CTCAGCCTCC ACCAAGGGECC CATCGGICTT CCCCCTGGECA
AGAGCACCTC TGGGGEGECACA GCGGECCCTAEG GCTGCCTGGT
CGGTGACGWOGH 2BHEGAAC TCAGGECGCCC
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751CCAGCACCTG AACTCCTGGG GGGACCGTCA GTCTTCCTCT TCCCCCCAAA 801ACCCAAGGAC
ACCCTCATGA TCTCCCGGAC CCCTGAGGTC ACATCCGTIGG 851 TGCGIGGACGT GAGCCACGAA
GACCCTGAGR0 Ee2AGT TBCAA CTGCGTACGTG 901 GACGECGTGG AGGT GEATAA20TGOSRAAGACA
AAGCCGCGGG AGGAGCAGTA 951 CAACAGCACG TACCGTGTGG TCAGCGTCCT CACCGTCCTG
CACCAGGACT 1001 GGCTGAATGG CAAGGAGTAC AAGTGCAAGG TCTCCAACAA AGCCCTCCCA
1051 GOCCCCATBaseAoahavrarpgoiegrdata Aneaanrarntente IESc3ades and

110 1Am@ﬂﬂfﬁ%oﬁ%%l%ﬁ%éﬁ%%olo gical samples, for

example, serum or plasma, derived from a subject. Moreover, the particular
combinations of (1) 9F3 as a capture antibody and 24F12 as a detector antibody and
(i1) 26B3 as a capture antibody and 19D4 as a detector antibody were capable and
particularly effective in assessing levels of FR in biological samples.

For assays conducted using both Pair 1 and Pair 2, there was a high correlation
between serum and plasma FRa levels . Figure 16 shows the correlation in serum
versus plasma FRa levels for assays conducted using Pair 1 (see Example 16). The
R? value was 0.8604. Figure 17 shows the correlation in serum versus plasma FRo:
levels for assays conducted using Pair 2 (see Example 16). The R” value was 0.9766.

For both serum and plasma samples, there was a high correlation between FRa.
levels measured using Pair 1 and Pair 2. Figure 18 shows the correlation in serum
FRa levels for assays conducted using Pair 1 versus Pair 2 (see Example 16). The R*
value was 0.9028. Figure 19 shows the correlation in plasma FRa levels for assays
conducted using pair 1 versus pair 2 (see Example 16). The R? value was 0.8773.

The results also showed that there was a high correlation between FRa levels
measured on different days. Figure 20 shows the interday correlation in serum FRa.

levels for assays conducted using pair 2. The R* value was 0.9839.

142



AAGAACCAGG 1151 TCAGCCTGAC CTGCCTGGTC AAAGGCTTCT ATCCCAGCGA CATCGCCGTG
1201 GAGTGGGAGA GCAATGGGCA GCCGGAGAAC AACTACAAGA CCACGCCTCC

1251 CGTGEVOGAR/(BCBGACGGCT CCTTCTTCTT ATATTCAAAG CTCACCGPGBUS2011/059411

1301 ACAAGAGCAG GTGGCAGCAG GGGAACGTCT TCTCATGCTC CGTGATGCAT

1351 GAGGCTCTGC ACAACCACTA CACGCAGAAG AGCCTCTCCC | G CTCCCGG 1401 GAAATGA
12 MORABQIGYVABBNESGATGGA GCTGTATCAT CCTCTTCTTG GTAGCAACAG CTACAGGTGT

Light Chain poge skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, many equivalents of the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by the
following claims. Any combination of the embodiments disclosed in the dependent

claims are contemplated to be within the scope of the invention.
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51CCACTCCGAC ATCCAGCTGA CCCAGAGCCC AAGCAGCCTG AGCGCCAGCG  Nucl eoti de
101TGGGTGACAG AGTGACCATC ACCTGTAGIG TCAGCTCAAG TATAAGITCC

ACTGGTACGROGREBAGECA GGTAAGECTC CAAAGCCATG

TGGCTTCTGG TGTGCCAAGC AGATTCAGCG
CCATCAGCAG CCTCCAGCCA

151AACAACTTGC
201 GATCTACEES2ATAIHUTCAACC
251GTAGCGGTAG CGGTACCGAC TACACCTTCA
301GAGGACATCG CCACCTACTA CTGCCAACAG TGGAGTAGIT

ACCCGTACAT 351GTACACGITC GGCCAAGEGA CCAAGGTGA AATCAAACGA ACTGTGECTG
401 CACCATCTihleGRTSEQUIENICEEGCCATCTG ATGAGCAGTIT GAAATCTGEA
SEQ | DESCRIPTION SEQUENCE
ID
NO:
1 MORAB-003 GFTFSGYGLS
CDRH1
2 MORABR-003 MISSGGSYTYYADSVKG
CDRH2
3 MORAR-003 HGDDPAWFAY
CDRH3
4 MORABR-003 SVSSSISSNNLH
CDRL1
5 MORAB-003 GTSNLAS
CDRL2
6 MORAB-003 QOQWSSYPYMYT
CDRL3
7 MORAbL-003 i EVQLVESGGG VVQPGRSLRL SCSASGETES GYGLSWVRQA PGKGLEWVAM
Heavy Chain 51 ISSGGSYTYY ADSVKGRFAI SRDNAKNTLF LOMDSLRPED TGVYFCARHG
Mature 101 DDPAWFAYWG QGTPVIVSSA STKGPSVEFPL APSSKSTSGG TAALGCLVKD
Polypeptide 151 YEFPEPVIVSW NSGALTSGVH TFPAVLQSSG LYSLSSVVIV PSSSLGTQTY
Amino Acid 201 ICNVNHKPSN TKVDKKVEPK SCDKTHTCPP CPAPELLGGP SVFLEFPPKPK
Sequence 251 DTLMISRTPE VTCVVVDVSH EDPEVKEFNWY VDGVEVHNAK TKPREEQYNS
0L TYRVVSVLTV LHQDWLNGKE YKCKVSNKAL PAPIEKTISK AKGQPREPQV
251 YTLPPSRDEL TKNQVSLTCL VKGEYPSDIA VEWESNGQPE NNYKTTPPVL
401 DSDGSFFLYS KLTVDKSRWQ QGNVESCSVM HEALHNHYTQ KSLSLSPGK
8 MORAbL-003 i DIQLTQSPSS LSASVGDRVT ITCSVSSSIS SNNLHWYQQK PGKAPKPWIY
Light Chain 51 GTSNLASGVP SRESGSGSGT DYTFTISSLQ PEDIATYYCQ QWSSYPYMYT
Mature 101 FGQGTKVEIK RIVAAPSVFI FPPSDEQLKS GTASVVCLLN NEFYPREAKVQ
Polypeptide 151 WKVDNALQSG NSQESVTEQD SKDSTYSLSS TLTLSKADYE KHKVYACEVT
Amino Acid 201 HQGLSSPVTK SEFNRGEC
Sequence
9 MORAbL-003 i MGWSCIILFL VATATGVHSE VQLVESGGGV VQPGRSLRLS CSASGFTFSG
Heavy Chain 51 YGLSWVRQAP GKGLEWVAMI SSGGSYTYYA DSVKGRFAIS RDNAKNTLEL
full length 101 OMDSLRPEDT GVYFCARHGD DPAWFAYWGQ GTIPVIVSSAS TKGPSVFPLA
pre-protein 151 PSSKSTSGGT AALGCLVKDY FPEPVTVSWN SGALTSGVHT FPAVLQSSGL
amino acid 201 YSLSSVVTIVP SSSLGTQTYI CNVNHKPSNT KVDKKVEPKS CDKTHTCPPC
sequence 251 PAPELLGGPS VEFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKENWYV
301 DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY KCKVSNKALP
351 APIEKTISKA KGQPREPQVY TLPPSRDELT KNQVSLTCLV KGFYPSDIAV
400 EWESNGQPEN NYKTTPPVLD SDGSFEFLYSK LTVDKSRWQQ GNVEFSCSVMH
451 EALHNHYTQK SLSLSPGK
10 MORADL-003 1 MGWSCITLFIL VATATGVHSD TQLTQSPSSL SASVGDRVTI TCSVSSSISS
Light Chain 51 NNLHWYQQOKP GKAPKPWIYG TSNLASGVPS REFSGSGSGTD YTFTISSLQP
full length 101 EDIATYYCQQ WSSYPYMYTE GQGTKVEIKR TVAAPSVEIF PPSDEQLKSG
pre-protein 51 TASVVCLLNN FYPREAKVQW KVDNALQSGN SQESVITEQDS KDSTYSLSST
amino acid 201 LTLSKADYEK HKVYACEVTH QGLSSPVTKS FNRGEC
seguence
11 MORAb-003 1 ATGGGATGGA GCTGTATCAT CCTICTTCTITG GTAGCAACAG CTACAGGTGT
Heavy Chain 51 CCACTCCGAG GTCCAACTGG TGGAGAGCGG TGGAGGTGTT GTGCAACCTG
Nucleotide 101 GCCGGTCCCT GCGCCTGTCC TGCTCCGCAT CTGGCTTCAC CTTCAGCGGC
151 TATGGGTTGT CTTGGGTGAG ACAGGCACCT GGAAAAGGTC TTGAGTGGGT
201 TGCAATGATT AGTAGIGGTG GTAGTTATAC CTACTATGCA GACAGTIGTGA
251 AGGGTAGATT TGCAATATCG CGAGACAACG CCAAGAACAC ATTGTTICCTG
301 CAAATGGACA GCCTGAGACC CGAAGACACC GGGGTCTATT TTTGTGCAAG
351 ACATGGGGAC GATCCCGCCT GGTTCGCTTA TTGGGGCCAA GGGACCCCGG
401 TCACCGTCTC CTCAGCCTCC ACCAAGGGCC CATCGGTCTIT CCCCCTIGGCA
451 CCCTCCTCCA AGAGCACCTC TGGGGGCACA GCGGCCCTGG GCTGCCTGGT
501 CAAGGACTAC TTCCCCGAAC CGGTGACGGT GTICGIGGAAC TCAGGCGCCC
551 TGACCAGCGG CGTGCACACC TTCCCGGCTG TCCTACAGTC CTCAGGACTC
801 TACTCCCTCA GCAGCGTGGT GACCGTGCCC TCCAGCAGCT TGGGCACCCA
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451ACTGCCTCTG TTGIGIGCCT GCTGAATAAC TTCTATCCCA GAGAGGCCAA S501AGTACAGIGG
AAGGTGGATA ACGCCCTCCA ATCGGGTAAC TCCCAGGAGA 551GTGICACAGA GCAGGACAGC
AAGGACAGBROCEIPAGAGECT CAGCAGCACC 601CTGACCCTGA GCAAABCABA2UTASEGAGAAA
CACAAAGTCT ACGCCTGCEA 651AGTCACCCAT CAGGGCCTGA GCTCGCCCGT CACAAAGAGC
TTCAACAGEG 701GAGAGIGITA A 13 LK26HUVK DI QLTQSPSSLSASVGDRVT

| TCSVSSSI SSNNL HWY

651 GACCTACATC TGCAACGTGA ATCACAAGCC CAGCAACACC AAGGTIGGACA
701 AGAAAGTTGA GCCCAAATCT TGIGACAAAA CTCACACATG CCCACCGTIGC
751 CCAGCACCTG AACTCCTGGG GGGACCGICA GTCTTICCICT TCCCCCCAAA
801 ACCCAAGGAC ACCCTCATGA TCTCCCGGAC CCCTGAGGTIC ACATGCGTGG
851 TGGTGGACGT GAGCCACGAA GACCCTGAGG TCAAGTITCAA CTGGTACGTG
701 GACGGCGTGG AGGTGCATAA TGCCAAGACA AAGCCGCGGG AGGAGCAGTA
951 CAACAGCACG TACCGTGTGG TCAGCGICCT CACCGTCCTG CACCAGGACT
1001 GGCTGAATGG CAAGGAGTAC AAGTGCAAGG TCTCCAACAA AGCCCTCCCA
1051 GCCCCCATCG AGAAAACCAT CTCCAAAGCC AAAGGGCAGC CCCGAGAACC
1101 ACAGGTGTAC ACCCTGCCCC CATCCCGGGA TGAGCTGACC AAGAACCAGG
1151 TCAGCCTGAC CTGCCIGGTC AAAGGCTTCT ATCCCAGCGA CATCGCCGTG
1201 GAGTGGGAGA GCAATGGGCA GCCGGAGAAC AACTACAAGA CCACGCCICC
1251 CGTGCIGGAC TCCGACGGCT CCTITCTTICIT ATATTCAAAG CTCACCGTGG
1301 ACAAGAGCAG GTGGCAGCAG GGGAACGTCT TCTCATGCIC CGTGATGCAT
135 GAGGCICTGC ACAACCACTA CACGCAGAAG AGCCICTICCC TGICICCCGG
1401 GAAATGA
12 MORADb-003 i ATGGGATGGA GCTGTATCAT CCICTICTTG GTAGCAACAG CTACAGGIGT
Light Chain 51 CCACTCCGAC ATCCAGCTGA CCCAGAGCCC AAGCAGCCTG AGCGCCAGCG
Nucleotide 10L TGGGTGACAG AGTGACCATC ACCTGTAGIG TCAGCTICAAG TATAAGTTCC
151 AACAACTTGC ACTGGTACCA GCAGAAGCCA GGTAAGGCTC CAAAGCCATG
201 GATCTACGGC ACATCCAACC TGGCTTCIGG TGTGCCAAGC AGATTCAGCG
251 GTAGCGGTAG CGGTACCGAC TACACCTTICA CCATCAGCAG CCTCCAGCCA
301 GAGGACATCG CCACCTACTA CTGCCAACAG TGGAGTAGTT ACCCGTACAT
351 GTACACGTTC GGCCAAGGGA CCAAGGTGGA AATCAAACGA ACTGIGGCTG
401 CACCATCTGT CTTICATCTTC CCGCCATCTG ATGAGCAGTT GAAATCTGGA
451 ACTGCCTCIG TTGIGIGCCT GCIGAATAAC TTCTATCCCA GAGAGGCCAA
501 AGTACAGTGG AAGGTGGATA ACGCCCTCCA ATCGGGTAAC TCCCAGGAGA
abi GIGTCACAGA GCAGGACAGC AAGGACAGCA CCTACAGCCT CAGCAGCACC
501 CTGACGCTGA GCAAAGCAGA CTACGAGAAA CACAAAGICT ACGCCTGCGA
551 AGTCACCCAT CAGGGCCTGA GCICGCCCGT CACAAAGAGC TTCAACAGGG

701 GAGAGIGTTA A
DIQLTQSPSSLSASVGDRVT
ITCSVSSSISSNNLHWYQQK
PGKAPKLLIYGTSNLASGVP
SRESGSGSGIDFTFTISSLQ
PEDIATYYCQQWSSYPYMYT
FGQGTKVEIK*
DIQLTQSPSSLSASVGDRVT
ITCSVSSSISSNNLHWYQQK
PGKAPKLLIYGTSNLASGVP
SRESGSGSGIDYTFTISSLQ
PEDIATYYCQQWSSYPYMYT
FGQGTKVEIK™*

13 LK26HuUVK

14 LK26HUVKY

15 LK26HUVKPW DIQLTQSPSSLSASVGDRVT
ITCSVSSSISSNNLHWYQQK
PGKAPKPWIYGTSNLASGVP
SRESGSGSGIDFTFTISSLQ
PEDIATYYCQQWSSYPYMYT

FGQGTKVEIK

16 | LK26HUVKPW, Y | DIQLTQSPSSLSASVGDRVT
ITCSVSSSISSNNLHWYQOK
PGKAPKPWIYGTSNLASGVP
SRFSGSGSGTDYTFTISSLO
PEDIATYYCQOWSSYPYMYT
FGOGTKVEIK

OVQLOESGPGLVRPSQTLSL
TCTASGFTFSGYGLSWVRQP
PGRGLEWVAMISSGGSYTYY
ADSVKGRVTMLRDISKNQF S

17 LK26HUVH
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PGKAPKLLI YGTSNLASGVP
FGQGTKVEI K*
| TCSVSSSI el 26k R30K

SRFSGSGSGTDFTFTI SSLQ
14 LK26HUVKY DI QLTQSPSSLSASVGDRVT
PGKAPKLLI YGTSNLASGVP

PEDI ATYYCQQWESYPYMYT

PCT/US2011/059411

LRLSSVTAADTAVYYCARHG
DDPAWFAYWGQGSLVTVSS

18

LK26HUVHFAIS,
N

QOVOLQOESGPGLVRPSQTLSL
TCTASGEFTFSGYGLSWVRQP
PGRGLEWVAMISSGGSYTYY
ADSVKGRFAISRDNSKNQES
LRLSSVTAADTAVYYCARHG
DDPAWFAYWGQGSLVTVSS*

19

LK26HUVHSLFE

OVQLQESGPGLVRPSQTLSL
TCTASGFTFSGYGLSWVRQP
PGRGLEWVAMISSGGSYTYY
ADSVKGRVIMLRDISKNSLF
LRLSSVTAADTAVYYCARHG
DDPAWFAYWGQGTTVIVSS*

20

LK26HUVHI, I

QVOLOESGPGLVRPSQTLSL
TCTASGETESGYGLSWVRQP
PGRGLEWVAMISSGGSYTYY
ADSVKGRVTMLRDTSKNQE'S
LRLSSVTAADTAIYICARHG
DDPAWFAYWGQGSLVTIVSS*

21

LK26KOLHUVH

EVQLVESGGGVVQPGRSLRL
SCSASGFTEFSGYGLSWVRQA
PGKGLEWVAMISSGGSYTYY
ADSVKGRFAISRDNAKNTLF
LOMDSLRPEDTGVYFCARHG
DDPAWFAYWGQGTPVTVSS*

22

Murine LK26
Ab Heavy
Chain
Sequence

OVXLOXSGGDLVKPGGSLKL
SCAASGFTFSGYGLSWVRQT
PDKRLEWVAMISSGGSYTYY
ADSVKGRFAISRDNAKNSLF
LOMSSLKSDDTAIYICARHG
DDPAWFAYWGQGTLVTVSA*

23

Murine LK26
Ab Light
Chain
Sequence

DIELTQSPALMAASPGEKVT
ITCSVSSSISSNNLHWYQQK
SETSPKPWIYGTSNLASGVP
LRFRGFGSGISYSLTISSME
AEDAATYYCQOWSSYPYMYT
FGGGTKLEIK*

24

Consensus
Human FRa
Nucleotide
Sequence

tcaaggttaa
tctagtgtgg
gcttctcaat
gttgcatgag
ggaagcccat
ggcacctgcce
cttggggcecce
gcccctgtge
caagagcaac
agctgcctge
ctggactcac
gtggttcgac
catgagtggg
gctgtggcetg
cagccccaca
ttgaataaac
aa

acgacaagga
gtggctgtag
gtctgcatga
cagtgtcgac
aaggatgttt
tgcaaacggc
tggatccagc
aaagaggact
tggcacaagg
caacctttcc
tcctacaagg
ccagcccagg
gctgggeect
ctcagctgac
gctcccaact
cagacaccgc

cagacatggc
taggggaggc
acgccaagceca
cctggaggaa
cctacctata
atttcatcca
aggtggatca
gtgagcaatg
gctggaactg
atttctactt
tcagcaacta
gcaaccccaa
gggcagcctg
ctccttttac
atttggttcc
acatgtgtct

tcagcggatg
tcagacaagg
ccacaaggaa
gaatgcctgce
tagattcaac
ggacacctgce
gagctggcgce
gtgggaagat
gacttcaggg
ccccacacece
cagcecgaggg
tgaggaggtyg
gcectttectg
cttctgatac
tgctccatgg
tgagaattat

acaacacagc
attgcatggg
aagccaggcce
tgttctacca
tggaaccact
ctctacgagt
aaagagcggg
tgtcgcacct
tttaacaagt
actgttctgt
agtggccgcet
gcgaggttct
cttagecectgg
ctggaaatcc
tcgggcectct
ttggaaaaaa

tgctgctcct
ccaggactga
ccgaggacaa
acaccagcca
gtggagagat
gctcccccaa
tactgaacgt
cctacacctg
gcgcagtggg
gcaatgaaat
gcatccagat
atgctgcagc
ccctaatget
ctgccectgtt
gacagccact
aaaaaaaaaa

25

Consensus
Human FRx
Amino Acid
Sequence

magrmttgll
rknaccstnt
dgswrkervl
yiptptvlcn
awpfllslal

11lvwvavvg
sgeahkdvsy
nvplckedce
eiwthsykvs
mllwlls

eagtriawar
lyrfnwnhcg
gwwedcrtsy
nysrgsgrci

tellnvcmna
emapackrhf
tcksnwhkgw
amwfdpaggn

khhkekpgpe
igdtclyecs
nwtsgfnkca
pneevarfya

dklhegcrpw
pnlgpwigqgv
vgaacgpfhf
aamsgagpwa

26

Mov—-18

TELLNVXMNAK*XKEKPXPX
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SRFSGSGSGTDYTFTI SSLQ
LK26HUVKPW DI QLTQSPSSL SASVGDRVT

PEDI ATYYCQOABSYPYMYT FGQGTKVEI K* 15

| TCSVSSSI SSNNL HWY QK

PGKAPKPWWGEBNMI06BGYP SRFSGSGSGIDFTFTI SSLQ PEDrARYMTQSABSYPYMYT

epitope *KLXXQX
sequence

27 | 9F3 Light RASSTVSYSYLH
Chain CDR1

28 | 9F3 Light GTSNLAS
Chain CDR2

29 | 9F3 Light QQYSGYPLT
Chain CDR3

30 [ 9F3 Light PAIMSASPGEKVTMTCRASSTVSYSYLHWY QQKSGASPQLWIYGTSNLAS

Chain
Variable
Domain

GVPARFSGSGSGTSYSLTISSVEAEDAATY YCQQYSGYPLTFGAGTKLELK
RADAAP

Chain
Variable
Domain

31 9F3 Heavy SGYYWN
Chain CDR1
32 | 9F3 Heavy YIKSDGSNNYNPSLKN
Chain CDR2
33 9F3 Heavy EWKAMDY
Chain CDR3
34 | 9F3 Heavy ESGPGLVRPSQSLSLTCSVTGYSITSGYYWNWIRQFPGSRLEWMGYIKSDG
\Cflal i igb e SNNYNPSLKNRISITRDTSKNQFFLKLNSVTTEDTATYFCTREWKAMDYW
Domain GQGTSVTVSSAKTTPPSVYPLAPGCGDT
35 [ 19D4 Light RASESVDTYGNNFIH
Chain CDR1
36 | 19D4 Light LASNLES
Chain CDR2
37 | 1904 Light QQNNGDPWT
Chain CDR3
38 [ 19D4 Light PASLAVSLGQRATISCRASESVDTYGNNFIHWY QQKPGQPPKLLIYLASNL

ESGVPARFSGSGSRTDFTLTIDPVEADDAATYYCQQNNGDPWTFGGGTKL
EIKRADAAP

Chain CDR3

39 19D4 Heavy HPYMH
Chain CDR1

40 19D4 Heavy RIDPANGNTKYDPKFQG
Chain CDR2

41 19D4 Heavy EEVADYTMDY

42

19D4 Heavy
Chain
Variable
Domain

GAELVKPGASVKLSCTASGFNIKHPYMHWVKQRPDQGLEWIGRIDPANG
NTKYDPKFQGKATITADTSSNTAYLQLSSLTSEDTAVYYCGREEVADYTM
DYWGQGTSVTVSSAKTTAPSVYPLAPV

Chain CDR3

43~ [24712 Light | SASQGINNFLN
Chain CDR1

44 [ 24F12 Light YTSSLHS
Chain CDR2

45 | 24712 Light QHFSKLPWT

46

24F12 Light
Chain
Variable
Domain

TSSLSASLGDRVTISCSASQGINNFLNWYQQKPDGTVKLLIYYTSSLHSGVP
SRESGSGSGTDYSLTISNLEPEDIATY YCQHFSKLPWTFGGGTKLEIKRADA
AP

Chain CDR3

47 24F12 Heavy SYAMS
Chain CDR1

48 [ 24F12 Heavy | EIGSGGSYTYYPDTVTG
Chain CDR2

49 | 24F12 Heavy ETTAGYEDY

50

24F12 Heavy

Chain

SGGGLVRPGGSLKLSCAASGFTFSSYAMSW VRQSPEKRLEWVAEIGSGGS
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FGQGTKVEI K 16 LK26HUVKPW Y DI QLTQSPSSLSASVCGDRVT | TCSVSSSI SSNNL HWYQQK
PCKAPKPW YGT SNLASGVP SRFSGSGSGIDYTFTI SSLQ PEDI ATYYCQOABSYPYMYT

FGQGTKVEIWO 2012168115626 HUVH  QVQLQESGPGLVRPSQTLSL

PCT/US2011/059411

Vari éb le YTYYPDTVTGRFTISRDNAKSTLYLEMSSLRSEDTAIYYCARETTAGYFDY
bomain WGQGTTLTVSS
51 | 26B3 Light RTSENIFSYLA
Chain CDR1
52 26B3 Light NAKTLAE
Chain CDR2
53 | 26B3 Light QHHYAFPWT
Chain CDR3
54 | 26 B? Light PASLSASVGETVTITCRTSENIFSYLAWYQQKQGISPQLLVYNAKTLAEGV
Cha in PSREFSGSGSGTQFSLKINSLQPEDFGSYYCQHHYAFPWTFGGGSKLEIKRA
Variable
Domain DAAP
55 26B3 Heavy GYFMN
Chain CDR1
56 | 26B3 Heavy RIFPYNGDTFYNQKFKG
Chain CDR2
57 26B3 Heavy GTHYFDY
Chain CDR3
58 | 26 B? Heavy GPELVKPGASVKISCKASDYSFTGYFMNWVMQSHGKSLEWIGRIFPYNGD
S/Zi igb e TFYNQKFKGRATLTVDKSSSTAHMELRSLASEDSAVYFCARGTHYFDYW
Domain GQGTTLTVSSAKTTPPSVYPLAPGSAAQT
59 | 9F3 Light AGGGCCAGCTCAACTGTAAGTTACAGTTACTTGCAC
Chain CDR1
60 | 9F3 Light GGCACATCCAACTTGGCTTCT
Chain CDR2
6l | 9F3 Light CAGCAGTACAGTGGTTACCCACTCACG
Chain CDR3
62 | 9F3 L ight CCAGCAATCATGTCTGCATCTCCAGGGGAAAAGGTCACCATGACCTGC
52 i iZb le AGGGCCAGCTCAACTGTAAGTTACAGTTACTTGCACTGGTACCAGCAG
Domain AAGTCAGGTGCCTCCCCCCAACTCTGGATTTATGGCACATCCAACTTGG
CTTCTGGAGTCCCTGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTA
CTCTCTCACAATCAGCAGTGTGGAGGCTGAAGATGCTGCCACTTATTAC
TGCCAGCAGTACAGTGGTTACCCACTCACGTTCGGTGCTGGGACCAAG
CTGGAGCTGAAACGGGCTGATGCTGCACCAAC
63 | 9F3 Heavy AGTGGTTATTACTGGAAC
Chain CDR1
64 | 9F3 Heavy TACATAAAGTCCGACGGTAGCAATAATTACAACCCATCTCTCAAAAAT
Chain CDR2
65 | 9F3 Heavy GAGTGGAAGGCTATGGACTAC
Chain CDR3
66 | 9F3 Heavy GAGTCAGGACCTGGCCTCGTGAGACCTTCTCAGTCTCTGTCTCTCACCT
\sz i iZb e GCTCTGTCACTGGCTACTCCATCACCAGTGGTTATTACTGGAACTGGAT
S CCGGCAGTTTCCAGGAAGCAGACTGGAATGGATGGGCTACATAAAGTC
CGACGGTAGCAATAATTACAACCCATCTCTCAAAAATCGAATCTCCAT
CACTCGTGACACATCTAAGAACCAGTTTTTCCTGAAGTTGAATTCTGTG
ACTACTGAGGACACAGCTACATATTTCTGTACAAGGGAGTGGAAGGCT
ATGGACTACTGGGGTCAGGGAACCTCAGTCACCGTCTCCTCAGCCAAA
ACAACACCCCCATCAGTCTATCCACTGGCCCCTGGGTGTGGAGATACA
AC
67 | 19D4 Light AGAGCCAGTGAAAGTGTTGATACTTATGGCAATAATTTTATACAC
Chain CDR1
68 | 19D4 Light CTTGCATCCAACCTAGAATCT
Chain CDR2
69 | 19D4 Light CAGCAAAATAATGGGGATCCGTGGACG
Chain CDR3
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TCTASGFI FSGYGLSWRQP PGRGLEWAM SSGGSYTYY ADSVKGRVTM_RDTSKNQFS
WO 2012/ 061759PCT/ US2011/ 059411 LRLSSVTAADTAVYYCARHG DDPAWFAYWGEQGSLVTVSS
18 LK26HWBIEM 281619 QVQL QESGPGLVRPSQTLSL TCTASGFTFSGYGL SW/R@R2011/059411
PGRGLEW/AM SSGGSYTYY ADSVKGRFAI SRDNSKNQFS LRLSSVTAADTAVYYCARHG
DDPAWFAYWGEQGSL VTVSS* 19 LK26HUVHSLF QVQLQESGPGLVRPSQTLSL
TCTASGFTFSGYGLSWRQP PGRGLEWAM SSGGSYTYY ADSVKGRVTM_RDTSKNSLF

L RLISSVT/AADT AVYNCARHG DIRAVEAYVEQGT TYTESETC TAGG@BC AKAGHUMMET ACCATATCCTGCA
QVQL QESGPELVRPSQTL SIG ATTASGTTASGGLSYRAR APGRATEWAN, SSEESYTXY ACACTGGT

ADS

VKGH

VI RDTSOG

F A AEASSHGCAANAT XGCARAG CORANEAXNEXEI MINBBIATCTTGCAT
CCAACCTAGAATCTGGGGTCCCTGCCAGGTTCAGTGGCAGTGGGTCTA
GGACAGACTTCACCCTCACCATTGATCCTGTGGAGGCTGATGATGCTG
CAACCTATTACTGTCAGCAAAATAATGGGGATCCGTGGACGTTCGGTG
GAGGCACCAAGCTGGAGATCAAACGGGCTGATGCTGCACCAA

71

19D4 Heavy
Chain CDR1

CACCCCTATATGCAC

72

19D4 Heavy
Chain CDR2

AGGATTGATCCTGCGAATGGTAATACTAAATATGACCCGAAGTTCCAG
GGC

73

19D4 Heavy
Chain CDR3

GAGGAGGTGGCGGACTATACTATGGACTAC

74

19D4 Heavy
Chain
Variable
Domain

GGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGTCAAGTTGTCCTGCACA
GCTTCTGGCTTCAACATTAAACACCCCTATATGCACTGGGTGAAGCAG
AGGCCTGACCAGGGCCTGGAGTGGATTGGAAGGATTGATCCTGCGAAT
GGTAATACTAAATATGACCCGAAGTTCCAGGGCAAGGCCACTATAACA
GCAGACACATCCTCCAACACAGCCTACCTACAGCTCAGCAGCCTGACA
TCTGAGGACACTGCCGTCTATTACTGTGGTAGAGAGGAGGTGGCGGAC
TATACTATGGACTACTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCA
GCCAAAACAACAGCCCCATCGGTCTATCCACTGGCCCCTGTGTG

75

24F12
Chain

Light
CDR1

AGTGCAAGTCAGGGCATTAACAATTTTTTAAAC

76

24F12
Chain

Light
CDR2

TACACATCAAGTTTACACTCA

77

24F12
Chain

Light
CDR3

CAGCACTTTAGTAAGCTTCCGTGGACG

78

24F12
Chain
Variable
Domain

Light

ACATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACCATCAGTTGCA
GTGCAAGTCAGGGCATTAACAATTTTTTAAACTGGTATCAGCAGAAAC
CAGATGGCACTGTTAAACTCCTGATCTATTACACATCAAGTTTACACTC
AGGAGTCCCATCAAGGTTCAGTGGCAGTGGGTCTGGGACAGATTATTC
TCTCACCATCAGCAACCTGGAACCTGAAGATATTGCCATATACTATTGT
CAGCACTTTAGTAAGCTTCCGTGGACGTTCGGTGGAGGCACCAAGCTG
GAAATCAAACGGGCTGATGCTGCACCAAC

79

24F12

Chain CDR1

Heavy

AGCTATGCCATGTCT

80

24F12

Chain CDR2

Heavy

GAAATTGGTAGTGGTGGTAGTTACACCTACTATCCAGACACTGTGACG
GGC

81

24F12
Chain

Heavy
CDR3

GAAACTACGGCGGGCTACTTTGACTAC

82

24F12
Chain
Variable
Domain

Heavy

TCTGGGGGAGGCTTAGTGAGGCCTGGAGGGTCCCTGAAACTCTCCTGT
GCAGCCTCTGGATTCACTTTCAGTAGCTATGCCATGTCTTGGGTTCGCC
AGTCTCCAGAGAAGAGGCTGGAGTGGGTCGCAGAAATTGGTAGTGGTG
GTAGTTACACCTACTATCCAGACACTGTGACGGGCCGATTCACCATCTC
CAGAGACAATGCCAAGAGCACCCTGTACCTGGAAATGAGCAGTCTGAG
GTCTGAGGACACGGCCATCTATTACTGTGCAAGGGAAACTACGGCGGG
CTACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA

83

26B3 Light
Chain CDR1

CGAACAAGTGAGAATATTTTCAGTTATTTAGCA

84

26B3 Light
Chain CDR2

AATGCAAAAACCTTAGCAGAG

85

26B3 Light
Chain CDR3

CAACATCATTATGCTTTTCCGTGGACG

149




21 LK26KOLHUVH EVQLVESGGGYWQPGRSLRL SCSASGFTFSGYGLSWRQA
PCKGLEW/AM SSGGSYTYY ADSVKGRFAI SRDNAKNTLF LQVDSLRPEDTGVYFCARHG

DDPAVWFAYWEQGH PY0BYES*

22 Murine LK26 Ab Heavy Chain Begusoeia/059411

QVXLQXSGEDLVKPGGSLKL SCAASGFTFSGYG-SW/RQT PDKRLEWAM SSGGSYTYY

ADSVKGRFAI SRDNAKNSLF LQVSSLKSDDTAI YI CARHG DDPAWFAYWGQGTLVTVSA*
Murine LK26 Ab Li ght Chain Sequence

23
Dl EL TOSPAL MAASPGEKVT

| TG
AED
Seq
gtt
ctt
agc
cat

SIS
AATY
uenc
gcat
0999
t gcc
gagt

S163SNNE MK (X
SYPYIW
Vartedsggt t &
omalin
gag” cagt gt cg
ccc tggatccd
tgc caaccttt

ggg gctgggcg

K CCETSPREIY Y STENGAINVA G IRFKRGEGAAIRBYBLETC SSWVB TCACATGTC
G AGGARTEAGAATAT22TCAGTENAIUT AGCENGERATEUMC@EAOEAdAC
1A GGQA2TAJUA ACICEYEOTOOTOGCTITATAr GICA A a Aol T Gt gGat
ACOCIEYCCCATEMNGETIC A TUTANGCTACA TCHNHE@AGACAGTTTT
T (AL AG AT ARROEOU6C A RATHILBAT TTIGCETEEUEATTACT
LI (A AOATEATT AT AaGYG A EETaGICRILCCRTTCAAGCT
G AKATEAZNECHETGATGRETFRYCCEA@RCa gct cccaact

ttg
cct

et o
acct

a’es Gagarac
atraiatcbkcat g

FCEPACRPRLPGAdE t aggggaggc acgccaagea cctggaggaa
ca aggtggatca gtgagcaatg gctggaactg atttctactt

tca
tca

gead
9Ccgg

ctsa3 geaac CCd
athgir CBfacas

TG TUICEUEC TI AC AATCGRTEA ACT DT TACAACERANG VAGTTCAAGG
|9~ ccacaaggaa gaat gcctgc tagattcaac ggacacctgc

gag
gcc

ctgg
(ttg

cges giegggaad
cihgictCPRY gat

YCGEACTCEagag TaTeRat@acC cagccgaggg tgaggaggtg
ac tgctccatgg tgagaattat acaacacagc attgcat ggg

aag
ttt

tcg
gtg
gcal
Con
sqe

ctag
aaca
ggcq
gaga
tccd
Sens
ahkd
trio

eaq

g@é3ﬂbﬁtttac

ctgttct
t&ﬁ ggaaac
gat gctccccg
gat atgctgca
us Human FRe
vsy dgsw ker
war | yrfnwnh

CHAGGEGACATICEEGA ACHETCHRGETCHGT G EAEAECETGCAAG
GICERI IEATHSC TGEFEHHCTEOCTACTIIA A A€ FGELTETCCAGA

| EHEABEGARATIA BCATHaACTSRATEGGACST AdTTTTAGITACAATG
LT GACAGEATYT ACANTTAHIGA ACTTIAMIGOOA GG QRAATTGACTG
LI\ GACA AATGCITCIARRCAT § G OgaaayCaAGCTaa G /aaaaTCHECAT

| AT AGGACITA TEENGTCEA TTEON GG QA A GRIG@MaTeg TTeatas At
AT AV Ghedea AGEE RUTACTEICAGRY KVEC@YOAGLSIAN A At G S
QL CVPEATCTEY CMRITIT TG GEEt CMECATE TEIIGCERC RAACTAA

tck

snwhkgw qgmm dpaqgn Khhkekpgpe 1 qdtcl'yecs nwt sgf nkca pneevarfya
dkl heqgcr pw pnl gpw qqv vgaacqpf hf aanmsgagpwa 26 Nov-18 TELLNVXMNAK* XKEKPXPX
WD 2012/ 061759PCT/ US2011/ 059411
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epi t ope sequence *KLXXQX 27 9F3 Light Chain CDRL RASSTVSYSYLH 28 9F3 Li ght
Chai n CDR2 GTSNLAS 29 9F3 Light Chain CDR3 QQYSGYPLT 30 9F3 Light Chain
Vari abl e WorzaimePAab MVSASPGEKVTMICRAS STVSYSYL HWQQKSGASPECWUSGTSMEAT!
GVPARFSGSGSGTSYSLTI S SVEAEDAATYYCQQYSGYPLTFGAGTKLELK RADAAP 31 9F3 Heavy
Chai n CDRL SGYYWN 32 9F3 Heavy Chain CDR2 YI KSDGSNNYNPSLKN 33 9F3 Heavy
Chai n CDR3 EWKAMDY 34 9F3 Heavy CREAMMRiabl e Domai n ESGPGLVRPS
QBLSLTCRVT, ESGY. RQFPGSRLEWMGY! KSDG

SNNYNPSL KN&%@%&W@FL KLNSVTTEDTATYFCTREWKAVDYW

GQGT SVTVSSAKT TRRSVAA ARGCGHg 3HetheDd silijghis (EHaitel WilRin RRGESYETNENFI H 36
19D4 Li ght C@gffq%w LASNLES 37 19D4 Light Chain CDR3 QQNNGDPW 38 19D4

Li ght CPBRATRE
PASL AVSL GQRAJSGRAS WQEV@WE&W%%FM ®BNh is not bound to a
ESGVPARFSGSGSRTDFTL TI DPVEADDAATYYCQONN FGGGTKL El KRADAAP 39 1904 Heavy

Chai n CBRlL iHPYanil¢ derdgedifoem sHdavhjeahainch CDR2 Rl DPANGNTKYDPKFQG 41 19D4
Heavy Chain c%:)nﬁzgaring the level of folate receptor alpha (FRa) which is not bound to a cell
with the level of FRa in a control sample, wherein a difference between the level of
FRa in the sample derived from said subject and the level of FRa in the control
sample is an indication that the subject is afflicted with an FRa-expressing cancer;
wherein the level of FRa which is not bound to a cell in the sample derived

from said subject is assessed by contacting the sample with an antibody that binds

FRo.

2. The method of claim 1, wherein the sample is selected from the group

consisting of urine, serum, plasma and ascites.

3. The method of claim 1, wherein the FRa-expressing cancer is selected from
the group consisting of lung cancer, mesothelioma, ovarian cancer, renal cancer, brain
cancer, cervical cancer, nasopharyngeal cancer, squamous cell carcinoma of the head
and neck, endometrial cancer, breast cancer, bladder cancer, pancreatic cancer, bone

cancer, pituitary cancer, colorectal cancer and medullary thyroid cancer.

4. The method of claim 1, wherein the FRa-expressing cancer is ovarian

cancer.
5. The method of claim 3, wherein the FRa-expressing cancer is lung cancer.

6. The method of claim 5, wherein the FRa-expressing cancer is non-small

cell lung cancer.

7. The method of claim 6, wherein the non-small cell lung cancer is

adenocarcinoma.
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EEVADYTMDY 42 19D4 Heavy Chain Variabl e Domain

GAEL VKPGASVKL SCTASGFNI KHPYMHW/KQRPDQGLEW GRI DPANG NTKYDPKFQGKATI TADTS
SNTAYL QL SvELe REBTAYYYCGREEVADYTM DYWGQGTSVTVSSAKTTAPSVYPLCARE2643/0204FL2 Li ght
Chain CDRL SAS QG NNFLN 44 24F12 Light Chain CDR2 yrssuls 45 24F12 Li ght

Chain CDR3 WFSEAJWI 46 24F12 Light Chain Variable Domain
TSSLSASLCGDRVTI Sesmsthedgle] PSR PLIsner S EHBg@ypaid sample at a

SRFSGSGSGT. | A 2 He
Chai  CEAE ol 3 eregtor i SERbT b e St R o 1082 R es Heavy
Chai n CﬁBﬁlLEWé\GﬂEDﬂO@J@/rﬁERbbufbh 960 (EitmiLn alS(EﬁXBKLYZBPWLaSOMSEBTFS
SYAVBW/ | GS 59PCT/ 1/ 059411 bl

Donai n %%ﬁpgﬁ@‘)ﬂﬁ% Tésétﬂ%ﬂ%é&@ éﬁ’ﬁﬁ\l gy aTL'?'VSS 51
2683 LI gliniCu i SORIRESEN, FSY.A1o2i 2R it Ol ChAirn ARREAAKTLAE 53 2653
Li ght ain 54 26B3 Light Chain Var| abl e Domai n

ovarian cancer.

9. The method of claim 1, wherein the level of FRa is determined by
contacting the sample with an antibody selected from the group consisting of:

(a) an antibody that binds the same epitope as the MORAb-003 antibodys;

(b) an antibody comprising SEQ ID NO:1 (GFTFSGYGLS) as CDRH1, SEQ
ID NO:2 (MISSGGSYTYYADSVKG) as CDRH2, SEQ ID NO:3 (HGDDPAWFAY)
as CDRH3, SEQ ID NO:4 (SVSSSISSNNLH) as CDRLI, SEQ ID NO:5
(GTSNLAS) as CDRL2 and SEQ ID NO:6 (QQWSSYPYMYT) as CDRL3;

(c) the MOV 18 antibody;

(d) an antibody that binds the same epitope as the MOV 18 antibody;

(e) the 548908 antibody;

(f) an antibody that binds the same epitope as the 548908 antibodys;

(g) the 6D398 antibodys;

(h) an antibody that binds the same epitope as the 6D398 antibody;

(1) an antibody that binds the same epitope as the 26B3 antibody;

(j) an antibody comprising SEQ ID NO:55 (GYFMN) as CDRHI, SEQ ID
NO:56 (RIFPYNGDTFYNQKFKG) as CDRH2, SEQ ID NO:57 (GTHYFDY) as
CDRH3, SEQ ID NO:51 (RTSENIFSYLA) as CDRLI1 , SEQ ID NO:52 (NAKTLAE)
as CDRL2 and SEQ ID NO:53 (QHHYAFPWT) as CDRL3;

(k) the 26B3 antibody;

(1) an antibody that binds the same epitope as the 19D4 antibody;

(m) an antibody comprising SEQ ID NO:39 (HPYMH) as CDRH1, SEQ ID
NO:40 (RIDPANGNTKYDPKFQG) as CDRH2, SEQ ID NO:41 (EEVADYTMDY)
as CDRH3, SEQ ID NO:35 (RASESVDTYGNNFIH) as CDRL1, SEQ ID NO:36
(LASNLES) as CDRL2 and SEQ ID NO:37 (QQNNGDPWT) as CDRL3;

(n) the 19D4 antibody;

(o) an antibody that binds the same epitope as the 9F3 antibody;
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pPAsSLS AS VGETVTI TCRTSENI FSYLAWQXKQGE SPQLLVYNAKTLAEGY PSRFSGSGSGTQFSLKI NS
LQPEDFGS YYCQHHYAFPWIFGGGS KLEI KRA DAAP 55 26B3 Heavy Chain CDR1 GYFMN 56
26B3 HeawyoChmis1BDR2 Rl FPYNGDTFYNQKFKG 57 26B3 Heavy ClrarusgbR®s@THYFDY 58
26B3 Heavy Chain Variabl e Domain GPELVKPGASVKISCKASDYSFTGYFNNMWNCSHGKS

LEW GRI FPYNGD TFYNGKFKGRATL TVDKSSSTAHVEL RSLASEDSAVYFCARGTHY|
GQGTTLTVSSAKWPFDS %ﬁ@mg@@ﬁé NQP:gh(SERFWMNCpRE DRHI, SEQ ID

CoCACAT AR T T 01 A 1] S hat n iR CACRTS AR &R racocacTaacs

62 9F3 CDRH3, Gk ID Mar2aR ASPBVEYSYLH) as CDRLI1, SEQ ID NO:28

AGCCCASE AT T O ARG AT Uk ASEAAAAG 2 CDRL:

AAGT CAGGT A EGATTTATGECACATCCAACTTGG
CTTCTGGAGT GCTCCCTTCAGI GECAGTGEGTCTGEGACCTCTTA
CTCTCT CACAAT CAGCAGTGHGEACETTGARGATECPEOSAGTIIAZHAL antibody;

CTOCAGCT A BTN PEEPEEREEAE G 505 L) A 8k SRHBSTTATTACTGOMAC

8239:32 % C%( GAgmAACIﬁTATCISACTAC 66 QF?Q-ISemé Ch ?%m bl T oo
av ain av ain Variable

Donai n é@&@r @@@@W@@T@A@?@ﬁ@ YTSSLHS)

CGACGGT ACI:AAZEM'EDAEMQ@%‘H@T CTCAAAAATCGAATCTCCAT
CACTCGTGACACATCTAAGAACCAGI TTTTCCTGAAGTI TGAATTCTGTG
ACT ACT GAGGACAZARETAr Sy At FemBrisesinaaahistesiaptightrchain selected from the

ATGGACT WW DNO: 14y .
ACAACA TCAGI CTATCCACT CTCCACATACA RE BF UG Li'ght Chain

CDR1 A@W@W@WMNM@GMWPMYASEQ BBNOODE);Li ght Chai n CDR2
CT TGCATCCAACEI'K

an antlbody tlglat comprises a variable region heavy chain selected from the
group consisting of LK26HuVH (SEQ ID NO: 17); LK26HuVH FAIS,N (SEQ ID
NO: 18); LK26HuVH SLF (SEQ ID NO: 19); LK26HuVH LI (SEQ ID NO: 20); and
LK26KOLHuVH (SEQ ID NO: 21);

(w) an antibody that comprises the heavy chain variable region
LK26KOLHuVH (SEQ ID NO: 21) and the light chain variable region
LK26HuVKPW.,Y (SEQ ID NO: 16);

(x) an antibody that comprises the heavy chain variable region LK26HuVH
SLF (SEQ ID NO: 19) and the light chain variable region LK26HuVKPW.,Y (SEQ
ID NO: 16); and

(y) an antibody that comprises the heavy chain variable region LK26HuVH
FAIS,N (SEQ ID NO: 18) and the light chain variable region LK26HuVKPW,Y
(SEQ ID NO: 16).

10. The method of claim 1, wherein the antibody is selected from the group
consisting of a murine antibody, a human antibody, a humanized antibody, a
bispecific antibody, a chimeric antibody, a Fab, Fab’2, ScFv, SMIP, affibody, avimer,

versabody, nanobody, and a domain antibody.

11. The method of claim 1, wherein the antibody is labeled.
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1904 Light Chain CDR3 CAGCAAAATAATGGGGATCCGTGGACG WO

2012/ 061759PCT/ US2011/ 059411 70 19D4 Light Chain Variabl e Domain
CCACCT TCWoGHZ2I1611539 CTCT AGGGCAGAGEECCACCATATCCTGCA PCT/US2011/059411
GAGCCAGT GAAAGT GTTGATACTTATGGCAATAATTTTATACACTGGT
ACCAGCAGAAACCAGGACAGCCACCCAAACTCCTCATTTATCTTGCAT

CCAACCTAGAAT CTGGEEGET CCCTGCCAGGT TCAGT GECAGT GEGTCTA

CARCCT ATTACTET CAECDRARI A AT B et with  label

GAGGCACEAAGITIEA AT AR COBEENSAT GCAdBCAMBENA bidtintBbdl, Mehnoynophaten CDR1

A%ATTG@%@&%%%W %Q@%&&Wﬁé GGC 73 19D4 Heavy Chain

CDR3 GAGGAGGTGGCGGACTATACTATGGACTAC 74 19D4 Heavy Chain Vari abl e Domain
GGGGECAGAGCT TGT GAAGCCAGGGGCCTCAGT CAAGT TGTCCTGCACA ' '
GCTTCTGGCTTCAACRTa mahoAcCoam T AVBIATTBSETENAEING s determined by using a

AGGCCTGA T TGGAAGGAT.TGATCCT.

T ART AT N FEAGSL AR B AtEbanalysi
GCAGACALA Wﬁ W equilibrium dialysis,
TCTGAGGACACTGCCGT CTATTACT GTGGTAGAGAGGA! C

TATACT ATGEACTACTORGETONAGCEARCETRAGT A CCTTanescence immunoassay

WX@%ATC@UWGFGFG 75 24F12 Light Chain CDR1l
AGT GCAA! TTTTAAAC 76 24F12 Light Chain CDR2

TACACATCAAGTTTACACTCA 77 24F12 Light Chain CDR3 CAGCACTTTAGIAAGCTTCCGIGGACG

78 24F12 Light Chain Variable Domain
A@TW@CTG%TW@@@&@@@@?@&@@AWW comprises a

GT CCAAGLCAFREANT IAREART I TF GAAAC
CAGATGGCACT GI TAAACT CCTGATCTA ACACAT TTACACTC
AGGAGT CCCATCAAGGT TCAGT GBCAGT GGGT CTGGGACAGATTATTC

%%¥m@%?%%$$ATATT Ui U] ted with guanidine prior

GAAAT CAMRGRT RO TISGTREAPEARG: 72 il Heavy Chal n CDRL AGCTATGCCATGTCT 80
24F12 Heavy Chain CDR2 GAAATTGGTAGT GGTAGTTACACCTACTATCCAGACACTGTGACG cce

81 24F12 Heavy Chain CDR3 GAAACTACGGCGGEGCTACTTTGACTAC 82 24F12 Heavy Chain

GEAGOCT CTOON AT RGP AR AT Qs Gt HER FCCUe0 Pt 0 Uete it

AGT CT CCNASYM AR THRA G TCCCAGAAATTGGTAGTGGTG
GTAGI TACACCTACTATCCAGACACTGTGACGGGCCGATTCACCATCTC
CAGAGACAATGCCAAGAGCACCCTGTACCT GGAAATGAGCAGT CTGAG
CTACTTTGACTACT L RN
CTACTTTGACTA C

both, prior to determining the level of FRa in the sample.

el énfuged, vortexed, or

18. The method of claim 1, wherein the level of FRa in the sample derived
from said subject is assessed by contacting the sample with a pair of antibodies
selected from the group consisting of

(a) MOV 18 antibody immobilized to a solid support and labeled MORAB-003
antibody,

(b) 9F3 antibody immobilized to a solid support and labeled 24F12 antibody,

(c) 26B3 antibody immobilized to a solid support and labeled 19D4 antibody,
and

(d) 9F3 antibody immobilized to a solid support and labeled 26B3 antibody.
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26B3 Light Chain CDR1 CGAACAAGTGAGAATATTTTCAGITATTTAGCA 84 26B3 Light Chain
CDR2 AATGCAAAAACCTTAGCAGAG 85 26B3 Light Chain CDR3
CAACATCAWARGZI6T7ECGTGGACG WO 2012/ 061759PCT/ US2011/ 0p@4Ak2&6/02@BB Li ght
Chai n Variabl e Domai n CCAGCCTCCCTATCTGCATCTGTGGGAGAAACT GTCACCATCACATGTC
GAACAAGTGAGAATATTTTCAGT TATTTAGCATGGTATCAGCAGAAAC ) )
AGGGAATATCTCEY bedreiGrerrinetheprosasacn Pt AGERg expressing cancer in a

CAaet A
AGGGTGTGh : \ : Toomprisi
CTCTGAAGA CXA 1@%@%%%%%%%@?“"“%
GTCAACATCAT TARISETTE CRGECOACEITI GRSk PRAGGAECERABETch is not bound to a
GGAAATCAA@CCIIBCT%ATGCT%CCAA% 87 26B3 Heavy Chain CDRL GGCTACTTTATGAAC 88
26B3 He&y TOh&TRPIELRDY T PRI AT GGT GATACT TTCTACAACCAGAAGT TCAAGG GC
89 26B3 Heavyor@%é@@dm%wT EROCwARhAO RS ddRAY Yo £8&i n Vari abl e
Domai N GGACCTGA GAAGCCT GGGGCT TCAGT GAAGATATCCTGCAAG .
GCTTCTGATIAIGTIEYE! BT ABDGGE FACTI FATGRAGHEGET GANGEAGAN the level of FRa in

O L AT AL NGt i con

TAGACAAL STAGRHNATEACGA KT \Tand wherein a decrease
CTGAGGACTCTGCAGTCTATTTTTGT GCAAGAGGGACTCATTA! GA

CTACT GaoahekacztAd ATty exaricteradicrcsad spkectss compared with the level
ACCCCCA . J.C . | is cl ai ned:
A oot o 8 St L AL ] AR PR Y b

FRa- expiwéls sdghgs,ahdiey asstdithgné prdresiop ol elfRa-expressih@tcanddrin fgd t he | evel of
folate receptor al pha (FRa) which is not bound to a cell, in a sanple

der i vedS$¥%th sai d subj ect; and conparing the |evel of folate receptor
al pha (FRa) ' i LSy : | in a control
sanpl e, wher %h&gl L@?Tléfllg%%nce %g%%gﬂgﬁ%n%(%/gfélg@ tiﬁgRgﬁ%QFﬁlg&Sanpl e derived
f r om satrdmsuabj @bjecandsichesd bywehtaofing-fRa shmpleheitlcanamtidodyg dmpbmds s an

i ndi cat hgn that the subject is afflicted with an FRa-expressi ng cancer;
wher ei ntt*fe | evel of FRa which is not bound to a cell in the sanple derived
fromsaid subject is assessed by contacting the sanple with an anti body

t hat bi nds FRa. 2. The nethod of claiml1l, wherein the sanple is

sel ect ed frold.t hangholipf setigyisg  mepjedt aliticied witdemurRo-pkpresringgadearsci t es.

3. The met hod fof clﬁan ml V\:ht%I’Ei n the FRa- exgr,essi ng cancer is selected
fromthé %P%eu% a(%eﬁlg St %@C%rf Ff&ﬂ%ggog%g?rpp% Bt hel i oma, ovarian cancer,
renal cancer detbin@ihihgGRAROEL of F6TaM 8 &préraNSHAN FROAGARAAS HArgRahd eancer,

squanous cell carcinoma of the head and neck, endonetrial cancer, breast
cancer , <8l &4y eampladeayed s cpidanbiecteattber, bone cancer, pituitary cancer,
colorectal c . (0 YAR] T hod of

ol aim 1, whes iR HEREL e it Ral GANEREe terany efbupd BRTBRNOC 2 1y
met hod die ledehbfifoBate drepter nlphi EFRdarvidxipisams boghdrancel; i s | ung cancer.

6. The nmethod of claimb5, wherein the FRa-expressing cancer is non-smnall

cel | Iung caf&giein the level of FReg,whighiip get hound foy gslbin thi grerlp detheednon- smal |

cel | | URBnCAREShidcpisadIQad ol ne the sample \Pith M BBLD A Binac! al M 1,
wherein tﬂle presence of FRa’in sal sarrp]lAIl at a concentration of greater

t han abbRt. 9500 pg/ ni, about 10,000 pg/ni, about 11,000 pg/nli, about 12,000
pg/ mL, about 13,000 pg/nm., about 14,000 pg/nL, about 15,000 pg/nL, about
16, 000 pg/ nL, about 17,000 pg/nL, about 18,000 pg/nL, about 19,000 pg/ni,

or about 20, 000TRIMBIhOU DT @Rirh PEI GRLLRANKE Pﬁh-efx?ﬁesﬁﬂgbﬁﬁér isdvafifd icted with
ovarian cancer. 9. The nethod of claim1l, wherein the level of FRa is
det er m pageanddbasuyedt igsttabied amphee WiStdgedh Stageilbodptagel I¥cavedati r om t he
group consisting of: (a) an antibody that binds the sanme epitope as
the MORAB D03 anti body; (b) an antibody conprising SEQ ID NO 1
(GFTFSGYGLS) as CDRH1, SEQ ID NO 2 (M SSGGSYTYYADSVKG) as CDRH2, SEQ ID

NO 3 ( HGDDPAWFAY) as CDRH3, SEQ ID NO 4 (SVSSSI SSNNLH) as CDRL1, SEQ ID

NO 5 ( GTSNLAZS- Adneth of magitarg thepeilioae ¢iddRBMPIRAvrsatmentehiryarian (c)

the ND\/QQICQI“(SIJ lggggéncer in a subject suffering from ovarian cancer or lung cancer, the

method comprising
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(d) an antibody that binds the same epitope as the MOV18 anti body;

(e) the 548908 anti body; (f) an antibody that binds the sane epitope
as the 548060Q812aw1ishody; (g) the 6D398 antibody; pcT/USRI)/089318Nt I body
that binds the sane epitope as the 6D398 anti body, (i) an antibody

t hat bi nds the sarre egﬁst ope as the 26B3 anti body (j) an anti body
conpri si ng Skt leyehyat iipteggcaptyiaiphagER) DhN@Dl%BOt(hRPFIIbWIGDTFYNQ(FKG)

?;%RE?R,“@%@E%ﬁa@%ﬁ%ﬁ?ﬁ}%@%@%ﬁﬁ%ﬁ%@d%951*‘1%3“%5%E%EE@ PPV ag
CDRL3; admlmsrt]e(erk%g/[[%léAB%g ant i body; (1) :2 :m: body that bi Inds thg ]s%rreNo a5
?ﬂgﬁf 2s tcfﬁépﬁaﬂf‘éé%lt o a@te(r%mﬂ;{%@m%pk %@1%@0%95 I'D NO 41

( EEVADYIMEY ) 21351 GORVE: fréﬁ@aﬂd@ufé@c%ﬂ( %%YQFP‘@MFA tBnt %lfl SEQ ID

NO 36 (LASNLES) as 3; (n)
t he 19D#%hamin doidyrease in the lewgl (ﬁrER&nnltlhmmWnlmdﬁmbdrﬁdm sahcé SId:aqm agpi t ope as the

002, 2 LB8s ae  EBE R B B TR R LT o
CDRHS, SESR AR 0@t 4t ROARILY XYY kiblis; aRd WRBledn 2 SR dsPilMNRe28/ef TRRLAS) as

CDRL2 and SEQ I D NO 29 (QQYSGYPLT) as CDRL3; (q) the 9F3 anti body;
(r) an &nthg b@dgletdhlavedoﬁrm§alﬁir$@bﬁatrﬁé cempméewelsth@ teveD lﬁa gnth body;

(2) 20, BTl S LA S A G 950 10 10 40

NO 43 (SASQGE NNFLN) as CDRL1, SEQ I D NO 44 (YTSSLHS) as CDRL2 and SEQ I D
NO 45 (QHFSKLPWI) as CDRL3; ﬂt) t he 24F12 anti body;. (u) an
anti body t hat3-compethedtor predigtingrhethes gisabiest syfferipnlpm Qariae eaw¥er r om t he

roup c NO 14
Choaruvemnt b ISP ikl SRR e TR e N (0 o
ant i body t hatleteimpimgsksleacivdfolatel recapegiatphalERuy whtthiinnstdloaad eda f r om t he

roup c i.sting of LK26HUVH (SEQ ID NO 17 LK26HUVH FAI S, N (SEQ | D NO
%8) P Kg%i @19_1?—16 %WISfQ?JBCtL%HuVH) 1,1 (SEQ ID NO 2o§ and
LK26KOLHUVH é&@ﬂn@ NlevA1f folate recep(t(‘ﬁ‘)alﬁﬁ @Rb %ﬂ‘}ﬁ it Retbon RS 4 88F the heavy

chain variabl e region LK26KOL I D NGO 21) and the light chain
vari abl & thegirople KA G fR\AA N s@@@ Wllfh ﬂd@le%pf FRa in aCmeolaatmalntl body t hat

conprises the heavy chain v r|abI uVH 19) and
Che | i ghbeishios ATGigheS BRaRpL Biegive RoEREVR 58] bty ()
an anti hefie 1L oCIORPIH HESoARA sBAPNYSs smidﬁbaﬁaﬁ t@bt& B@LORILK26HUVH FAI S, N
(SEQ 1D NG 18) and the |ight chain variable region LK26HUVKPWY (SEQ I D
NO. 16) tespond to t@@tmenhéfltﬂ%é‘t’lg?é?d\tb@okl aim1, wherein the antibody is selected
fromthe group consisting of a nmurine antl body, a human anti body, a

humani zed anti body, a bispecific antibody, a chineric antibody, a Fab,

Fab' 2, ScFv, 28M\Rnet@dd biroghying awsubeet haviiesahagy cancanalosycandadth@ domai n

anti body 11. The nmethod of claim 1, wherein the antibody is |abel ed.

12. TheMsthodsamprisigEai m 11, wherein the antibody is |abeled with a | abel

selected fro | : abel , a

chr onmophor el Ea%t&{a%ngl Qﬁ%&%ﬁg?lg{e%%%ftoraaaﬂ h%%gg }@Eﬁih is o mé)ﬁhgn%z%me I abel

13. Thecdiktihacamfle dbaven fiomwhidrsebjactt wheleavihk sﬂIﬁplERﬂmlpﬂs&teIrEllemr ned by using
a techni que seJSect ed fromthe group consisting of western blot analysis,
radi oi ay, imunofluorinetry, immunoprecipitation, equilibrium
dialysis, inmmgp ftH§le%‘1 of%@ﬂa%étﬂeé’é})t&hﬂﬁ% (@ﬁﬁ?%hm%'@ﬁ&tr%%ﬂ@%&%ﬂ nescence

i mmunoassay (E A) and ELI SA assay . The nethod of claima1,

wher ei nwthéhfz:bmquﬁlFRdaancentrolrmmpkesvhareslt add&rrmcz@dtvmntthmllevetle)fel of FRa in
a healt erein.the sanple is

et eql e on S degved figin vt bt mh RS R Ry i e E SR e The e e.

16. Thesaamm%rﬂhd@h@ﬂmha“h&\/@lﬁﬁ@tﬁh dfhect&PRh Bvarfandahetr et 1Rkd or to
determning the level of FRa in the sanple. 17. The nmethod of claim

1, Meré@fﬁeltalﬂ@dsanple is centrifuged, vortexed, or both, prior to

determ ni ng t hod of claim
1, wherein t%%ﬁ nésx?eerﬁigoaftilﬁéggftr? altlieeﬁgcz%g%l% rétr?fvl\(/aI ro(r)ndggtgl subject is
assessesutpct,abareBg treqigh gtthesubierp heviig btfarammancrer@f lumgtchiedi es sel ected from
t he group consi sting of (a) MOv18 antibody inmobilized to a solid
support and | abel ed MORAB- 003 anti body, (b) 9F3 anti body inmobilized
to a solid support and | abel ed 24F12 anti body, (c) 26B3 anti body
imobilized to a solid support and | abel ed 19D4 anti body, and (d) 9F3
anti body i nmobilized to a solid support and | abel ed 26B3 anti body.

19. A nethod of assessing the progression of an FRa-expressing cancer in a
subj ect affl | ct ed W|th an FRa- expre55| ng cancer, t he rret hod corrprl 5| ng
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determning the level of folate receptor alpha (FRa) which is not bound to
a cell, in a sanple derived fromsaid subject, wherein the sanple conprises
urine or werurnyocarsd conparing the | evel of fol ateprceaspionsslipha
(FRa) which is not bound to a cell with the level of FRa in a control

sanpl e, wherein a difference between the |evel of FRa in the sanple derived
from sai d subj-eftkitiogatpwsingeybithera sRigct iy afﬂiéteéaﬁthra@l FResppressing an

i ndi cat . g, d}&%r 1h& ﬁfg%@?}o !re%m@ﬁfolfh £FRY-¢ Wt)ltegm @z{ﬂc ncaas%%& Afe | ung
cancer; adnini st eri ng a therapeuticalfy effective anmount of
MORADb- Oﬁfﬁcbmpﬂﬂhgi subj ect, thereby treating the subject having ovarian

cancer or n 25. kit for assessin t.her a subject is
afflicted wi f‘% %ﬁgﬁgﬁelé%ﬁ]rnéé@? W@jelc‘%{ﬁﬁlél;e I5rePiYr? é@é@?&?}*{ﬁ%ﬂ%n% ogr essi on of
an FRa- 8&B{d9c§%'c891&§@£rﬁ' 1eldenaedsy&h%§1h,sugla@t kad conprising neans for

determ ning the |evel fol ate recept or al pha (FRa) which is not bound to
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