Appl. Pub. No. US 2012/0009181 which is herein incorporated by reference. The full-
length amino acid (aa) and nucleotide (nf) sequences for FOLR1 are known in the art and
also provided herein as represented by SEQ ID NOs: 1 and 2, respectively. A specifically
useful antibody for detection of FOLRI1 is the mouse monoclonal anti-huFOLRI clone
BN3.2 (Leica # NCL-L-FRalpha). An example of a therapeutically effective anti-FOLR1
antibody is huMov19 (M9346A), The polypeptides of SEQ ID NOs: 3-5 comprise the
variable domain of the heavy chain of huMov19 (M9346A), and the variable domain light
chain version 1.00, the variable domain light chain version 1.60 of huMov19, respectively.
The huMov19 (M9346A) antibody comprises: (a) a heavy chain CDRI1 comprising
GYFMN (SEQ ID NO:6); a heavy chain CDR2 comprising RIHPYDGDTFYNQKFQG
(SEQ ID NO:7): and a heavy chain CDR3 comprising YDGSRAMDY (SEQ ID NO:8); and
(b) a light chain CDR1 comprising KASQSVSFAGTSLMH (SEQ ID NO:9); a light chain
CDR2 comprising RASNLEA (SEQ JD NO:10); and a light chain CDR3 comprising
QQSREYPYT (SEQ ID NO:11). In certain embodiments, the huMovl9 (M9346A)
antibody is encoded by the plasmids deposited with the American Type Culture Collection
(ATCC), located at 10801 University Boulevard, Manassas, VA 20110 on April 7, 2010
under the terms of the Budapest Treaty and having ATCC deposit nos. PTA-10772 and
PTA-10773 or 10774. Examples of FOLR1 immunoconjugates wuserfuluseful in the

therapeutic methods of the invention are provided below.

IX. FOLRI] Immunoconjugates

[0133] The present invention also includes methods for increasing the efficacy of
conjugates (also referred to herein as immunoconjugates), comprising the anti-FOLR1
antibodies, antibody fragments, functional equivalents, improved antibodies and their
aspects as disclosed herein, linked or conjugated to a cytotoxin (drug) or prodrug.
Exemplary FOLRI immunoconjugates can be found in US Appl. Pub. No. US
2012/0009181, which is herein incorporated by reference. A particularly effective
therapeutic immunoconjugate of the invention comprises the huMov19 antibody described
above.

[0134] Sujtable drugs or prodrugs are known in the art. In certain embodiments, drugs or
prodrugs are cytotoxic agents. The cytotoxic agent used in the cytotoxic conjugate of the
present invention can be any compound that results in the death of a cell, or induces cell
death, or in some manner decréases cell viability, and includes, for example, maytansinoids
and maytansinoid analogs, benzodiazepines, taxoids, CC-1065 and CC-1065 analogs,
duocarmycins and duocarmycin analogs, enediynes, such as calicheamicins, dolastatin and
dolastatin analogs including auristatins, tomaymycin derivaties, leptomycin derivaties,

methotrexate, cisplatin, carboplatin, daunorubicin, doxorubicin, vincristine, vinblastine,
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SEQUENCES

SEQ ID NO:1 - human folate receptor 1
MAQRMTTQLLLLLVWVAVVGEAQTRIAWARTELLNVCMNAKHHKEKPGPEDKLHEQCR
PWRENACCSTNTSQEAHKDVSYLYRFNWNHCGEMAPACKRHFIQDTCLYECSPNLGPWI
QUOVDQSWRKERVLNVPLCKEDCEQWWEDCRTSYTCKSNWHKGWNWTSGENKCAVGA
ACQPFHFYFPTPTVLCNEIWTHS YKVSNYSRGSGRCIOM WY DPAQGNPNEEVAXRFYAAAM
SGAGPWAAWPFLLSLALMLLWLLS

SEQ IDNG:2 - human folate receptor 1 nucleic acid sequence
aiggctcapepgatgacaacacagetgeigctectictagigigagtpoctptagtaggooagocteagacaggpatipcatgggecaggact
sageticicaaigictpeatgaacgeoaageaccicaaggaaangocagaoceeaagpacaagitgeatgageagtuicgaccetggagga
agaatgectgetgtictaccaacaccageeaggaageceataaggatgfitoeiacetatatagaticaacyggasceactgtggagagalogca
cctgocigeazacggeatticatecaggacaccigesictacgagipetececeaactiggpaceciggatecageaggigeatcagagetpg
cpcaaagagegostacigaacgigececigigeaaagaggactgtgagtantpgtugpaagatificgcaccicctacacctgcaagagcaa
ctggeacaaggeciggaactggacticaggptitaacaagtgcgeagigggagctgcetgecgacetiiccatitetacitececacaceoacty
ticigigeaatgaasictggacicacicctacaagateagcaactacagocgageuagieectgcigeatceagatgigpitcgacccagoeca
gggcaaccceaatgageaggiggegagaticlatgcigeagecatgagtogeactggotocigppeageetggactitectpettageeipg
ccclaatgetzolglggctyercanc

SEQ D NO:3 - hbuMovl9 vHC
QVOLVQSGAEVVKPOASVKISCKASGYTFTGYEXINWVKQSPGQSLEWIGRIHPYDGDTFY
NOKFQGKATLTVDKSSNTAHMELLSLTSEDEFANYYCTRYDGSRAMDY WGQGTTVTIVSS

SEG IDNO4 - huMov] 9 vLCv1.00
DIVLTQSPLSLAVSLGQPAUSCKASQSVSFAGTSLMHWYHQKPGQQPRLLIYRASNLEAGY
PDORFSGSGSKTDFTLNISPVEAEDAATY Y CQQSREYPYTFGOGGTKLEIKR

SEQ IDNO:S - huMovi9 vELCv1 .60
DIVLTQSPLSLAVSLGQPAIISCKASQSVSFAGTSLMHWYHQKPGOOQPRLLIYRASNLEAGY
PDORFSGSGSKTDRFTLTISPVEAEDAATYYCQQSREYPYTFGGGTKLEIKR




WHAT IS CLAIMED IS:

L. An anti-Folate receptor 1 (FOLR1) antibody, antigen binding fragment thereof, ¢t anti-
FOLR1 immunoconjugate for use in cancer therapy in a subject, wherein an increased expression
of FOLR1 gene or protein in the cancer sample from said subject has been detectéd using a
detection method that distinguishes between staining intensity or staining uniformity’in a FOLR1
expressing cancer sample as compared to staining intensity or staining uniformityn one or more
reference sample, and wherein the efficacy of cancer therapy with an anti-FOER1 antibody or
anti-FOLR1 immunoconjugate has thereby been increased.

2. The anti-FOLR1 antibody, antigen binding fragment thepéof, or anti-FOLRI
immunoconjugate of claim 1, wherein the detection method is immunohistochemistry (IHC).

thereof, or anti-FOLRI
different levels of FOLRI

3, The anti-FOLRI antibody, antigen binding fragmen
immunoconjugate of claim 2, wherein the IHC can distingui
expression.

4. The anti-FOLRI antibody, antigen binding ffagment thereof, or anti-FOLRI
immunoconjugate of any of claims 1-3, wherein said ¢étection method produces a range of
staining intensity for samples having weak FOLR1 expression, moderate FOLR1 expression, or
strong FOLR1 expression.

5. The anti-FOLR] antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of any of claims 1-4, wherein said detection method distinguishes between
staining intensity and staining uniformity in a FOLR1 expressing cancer sample as compared to a
reference sample.

6. The anti-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLRI1
immunoconjugate of any of claims 1-8, wherein the cancer sample has a staining intensity score
of 1 or greater for FOLRI expressigd by immunohistochemistry.

7. The anti-FOLR1 antjbody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of claim 6/wherein the cancer sample has a staining intensity score of 2 or
greater for FOLR1 expressigh by immunohistochemistry.

8. The anti-FOLRl antibody, antigen binding fragment thereof, or anti-FOLRI1
immunoconjugate of any of claims 6-7, wherein the cancer sample has a staining intensity score

of 2, 3, or 3+ for FOLR1 expression by immunohistochemistry.

9. 1-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLRI

he anti-FOLR! antibody, antigen binding fragment thereof, or anti-FOLRI
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11.  The anti-FOLR! antibody, antigen binding fragment thereof, or anti-FOL
immunoconjugate for use in cancer therapy in a subject of any of claims 2-10, wherein the
is performed manually.

12 The anti-FOLRI] antibody, antigen binding fragment thereof, or anfi-FOLRI1
immunoconjugate of any of claims 2-10, wherein the THC is performed using ap’ automated
system,

13, The anti-FOLR! antibody, antigen binding fragment thereof, /or anti-FOLRI
immunoconjugate of any of claims 1-12, wherein said reference sample is 4 positive reference
sample or a negative reference sample.

14.  The anti-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLRI1
immunoconjugate of any of claims 1-13, wherein the reference sgmple comprises cells, cell
pellets, or tissue.

15. The anti-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of any of claims 1-14, wherein the detgction method comprises detecting
FOLRI expression with an antibody or antigen binding fr@gment thereof that specifically binds
FOLRI1.

16. The anti-FOLR1 antibody, antigen binding fragment ' thereof, or anti-FOLRI1
immunoconjugate of claim 15, wherein said antib6dy or antigen binding fragment thereof for
detecting FOLR1 expression is the antibody hu \

17.  The anti-FOLR1 antibody, antigén binding fragment thereof, or anti-FOLRI
immunoconjugate of claim 15 or 16, wheréin said antibody or antigen binding fragment thereof
for detecting FOLR1 expression further/Comprises a detection reagent selected from the group
consisting of: an enzyme, a fluorophorg] a radioactive label, and a luminophore.

18.  The anti-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of claim 17/wherein said detection reagent is selected from the group
consisting of; biotin, digoxigemn, fluorescein, tritium, and rhodamine.

19. The anti-FOLRI /antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of any'of claims 15-18, wherein the concentration of said antibody or antigen
binding fragment theredf for detecting FOLR1 expression is about 0.9 to about 3.8 ug/ml.

20.  An article/of manufacture comprising an anti-FOLRI antibody, an antigen binding
fragment thereofy or an anti-FOLR immunoconjugate; a container; and a package insert or label
indicating that/the antibody or immunoconjugate can be used to treat a cancer characterized by
of FOLR1 at a level of | or greater measured by IHC.

e article of manufacture of claim 20, wherein said IHC can distinguish different levels
1 intensity. ’
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22.  The article of manufacture of claim 20 or 21, wherein a cancer sample from said canger
has an JHC [[a]] staining intensity score of 1 or greater for FOLR1 expression and a stajfing
uniformity that is heterogeneous or homogeneous.

23.  The article of manufacture of any of claims 20-22, wherein a cancer sample/from said
cancer has a staining intensity score of 2, 3, or 3+ for FOLR1 expression.

24, The article of manufacture of any of claim 20-23, wherein the immun
performed manually.

istochemistry is

25.  The article of manufacture of any of claims 20-23, wherein the immunchistochemistry is

performed using an automated system.

26.  The article of manufacture of any of claims 20-25 /wherein said anti-FOLR1
immunoconjugate comprises an anti-FOLR1 antibody or antigefi binding fragment thereof, a
linker, and a cytotoxin.

27.  The article of manufacture of claim 26, wherein sdid anti-FOLR1 antibody or antigen
binding fragment thereof of said anti-FOLR1 immunoconffigate is huMovI9 (M9346A).

28. The article of manufacture of claims 26 or 27, wherein said linker is selected from the
group consisting of a cleavable linker, a non-cl¢avable linker, a hydrophilic linker, and a
dicarboxylic acid based linker.

29.  The article of manufacture of claim 28, wherein said linker is selected from the group
consisting: N-succinimidyl 4-(2-pyridyldithio)pentanocate (SPP) or N-succinimidyl 4-(2-
pyridyldithio)-2-sulfopentanoate  (sulfo,APP); N-succinimidyl 4-(2-pyridyldithio)butanoate
(SPDB} or N-succinimidyl 4-(2-pyridyldithio)-2-sulfobutancate (sulfo-SPDB); N-succinimidyl
4-(maleimidomethyl) cyclohexangcarboxylate (SMCC); N-sulfosuccinimidyl 4-
(maleimidomethyl) cyclohexanecgrboxylate (sulfoSMCC); N-succinimidyl-4-(iodoacetyl)-
aminobenzoate (SIAB); and N-sdccinimidyl-[(N-maleimidopropionamido)-tetraethyleneglycol]
ester (NHS-PEG4-maleimide).

30.  The article of manyfacture of claim 29, wherein said linker is N-succinimidyl 4-(2-
pyridyldithio)-2-sulfobutarioate (sulfo-SPDB).

31.  The article of manufacture of any one of claims 26-30, wherein said cytotoxic agent is
selected from the gfoup consisting of a maytansinoid, maytansinoid analog, benzodiazepine,
taxoid, CC-1065, £C-1065 analog, duccarmycin, duocarmycin analog, calicheamicin, dolastatin,
dolastatin analog, auristatin, tomaymycin derivative, and leptomycin derivative or a prodrug of
the agent.

32.  Thearticle of manufacture of claim 31, wherein said cytotoxic agent is a maytansinoid.
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33.  The article of manufacture of claim 32, wherein said cytotoxic agent is N(2")-deacetyl-
N(2"-(3-mercapto-1-oxopropyl)-maytansine or N(2')-deacetyl-N(2")-(4-mercapto-4-methyl-1-
oxopentyl)-maytansine (DM4).

34.  The article of manufacture of claim 33, wherein said cytotoxic agent is N(2")Aeacetyl-
N(2")-(4-mercapto-4-methyl-1-oxopentyl}-maytansine (DM4).

35. The article of manufacture of any of claims 26-34, wherein said anti-FOLRI
immunoconjugate comprises the antibody huMovl9 (M9346A), sulfo-SPDB, and DM4
(IMGN853).

36. A combination diagnostic and pharmaceutical kit comprising A murine anti-FOLRI
antibody for use in diagnesis and further comprising a humanized ahti-FOLRI antibody, an
antigen binding fragment thereof, or an anti-FOLR1 immunoconjugate comprising a humanized
anti-FOLR1 antibody for use in therapy.

37.  The kit of claim 36, wherein the diagnostic antibody is
by IHC.

le to detect FOLR1 expression

38.  The kit of claim 37, wherein said THC can
expression.

istinguish different levels of FOLRI
39.  The kit of claim 38, wherein said JHC produces a range of staining intensity for samples
having weak FOLR1 expression, moderate FOLRY expression, or strong FOLR1 expression.

40.  The kit of any of claims 37-39, wherejf said IHC distinguishes between staining intensity
and staining uniformity in a FOLR]1 expressing cancer sample as compared to a reference
sample.

41.  The kit of any of claims 36-40¢ further comprising one or more reference samples.

42.  The kit of claim 41, wheytin said reference sample is a positive reference sample or a
negative reference sample,

43.  The kit of claim 41/0r 42, wherein the reference sample comprises cells, cell pellets, or
tissue,

45.  The kit of claim 44, wherein said detection reagent is selected from the group consisting
of: biotin, digoxigenin, fluorescein, tritium, and rhodamine.

he kit of any of claims 36-45, wherein the concentration of the detection antibody is
.9 to about 3.8 pg/ml.
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47.  The kit of any of claims 36-46, wherein the humanized anti-FOLR1 antibody is huMov9
(M9346A).

48.  The kit of any of claims 36-46, wherein said anti-FOLR1 immunoconjugate comgrises an
anti-FOLR1 antibody or antigen binding fragment thereof, a linker, and a cytotoxin.

49.  The kit of claim 48, wherein said anti-FOLR] antibody or antigen bi
thereof of said anti-FOLR1 immunoconjugate is huMov19 (M9346A).

50.  The kit of claims 48 or 49, wherein said linker is selected from the group consisting of a
cleavable linker, a non-cleavable linker, a hydrophilic linker, and a di€arboxylic acid based
linker.

51.  The kit of claim 50, wherein said linker is selected frofi the group consisting: N-
succinimidyl 4-(2-pyridyldithio)pentanoate (SPP) or N-succirimidyl 4-(2-pyridyldithio)-2-
sulfopentanoate (sulfo-SPP); N-succinimidyl 4-(2-pyridyldjthio)butanocate (SPDB) or N-
succinimidyl ~ 4-(2-pyridyidithio)-2-sulfobutanoate  (sulfg-SPDB);  N-succinimidyl 4-
{(maleimidomethyl) cyclohexanecarboxylate (SMCC); N-sufosuccinimidyl 4-(maleimidomethyl)
cyclohexanecarboxylate (sulfoSMCC); N-succinimidyl-4-(iodoacetyl)-aminobenzoate (SIAB);
and N-succinimidyl-[(N-maleimidopropionamido)-tetfacthyleneglycol] ester (NHS-PEG4-
maleimide).

52.  The kit of claim 51, wherein said lipker is N-succinimidyl 4-(2-pyridyldithio)-2-
sulfobutanoate (sulfo-SPDB).

53.  The kit of any one of claims 48-52, wherein the cytotoxin is selected from the group
consisting of a maytansinoid, maytansingid analog, benzodiazepine, taxoid, CC-1065, CC-1065
analog, duocarmycin, duocarmycin dnalog, calicheamicin, dolastatin, dolastatin analog,
auristatin, tomaymycin derivative, an¢’leptomycin derivative or a prodrug of the agent.

54.  The kit of claim 53, whereih said cytotoxic agent is a maytansinoid.
55.  The kit of claim 54,

oxopropyl}-maytansine or
(DM4).

erein said cytotoxic agent is N(2")-deacetyl-N(2")-(3-mercapto-I-
(2)-deacetyl-N(2")-(4-mercapto-4-methyl-1-oxopentyl)-maytansine

56.  The kit of claiph 55, wherein said cytotoxic agent is N(2")-deacetyl-N{2")-(4-mercapto-4-
methyl-1-oxopentyl ¥maytansine (DM4).

57.  The kit
the antibody h

any of claims 48-56, wherein said anti-FOLR1 immunoconjugate comprises
ovl9 (M9346A), sulfo-SPDB, and DM4 (IMGN853).

58. A Adiagnostic kit comprising an anti-FOLR1 antibody that specifically binds to cell
surface JOLR ], a reagent for immunohistochemistry, and one or more standardized controls for
referenfe, wherein said standardized controls comprise cells, cell pellets, or formalin fixed
paraffin embedded tissue samples, and wherein said one or more standardized controls are from
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non-FOLRI expressing, weak-FOLRI expressing, moderate-FOLR1 expressing, or strong-
FOLR! expressing cells, cell pellets, or tissues.

59.  The kit of claim 58, wherein the weak-FOLR1 expressing control is selected fsbm the
group consisting of’ salivary gland tissue, lung tissue, OVCAR3 cells, and T47D cells.

60.  The kit of claim 58, wherein the strong-FOLR1 expressing control is selegted form the
group consisting of: pancreas tissue, KB cells, IGROV1 cells, and a cell line stab)}{ or transiently
transfected with Folate Receptor 1.

61.  The kit of claim 60, wherein said cell line stable or transiently trghsfected with Folate
receptor 1 is 300.19/FR1.

62. A method for identifying a cancer likely to respond to an/anti-FOLRI antibody, an
antigen binding fragment thereof, or anti-FOLR | immunoconjugate,/aid method comprising:

(a) contacting a biological sample taken from said cancgr with an antibody or antigen
binding fragment thereof that specifically binds FOLR1;

(b)  detecting binding of said antibody or antigen binding fragment thercof that specifically
binds FOLR1 of said biological sample of (a) using a dejéction method;

(c) assigning a score to said binding of step (
comparison to one or more reference samples; and

, wherein said score is assigned based on

(d)  comparing said score in step (c) to the gcore of a reference tissue or cell, wherein a score
for said cancer FOLRI1 level that is greater than the score for a low FOLRI expressing reference
sample or a score for said cancer FOLR1 Igvel that is equal to or greater than the score for a high
FOLRI1 expressing reference sample ideytifies said cancer as likely to respond to an anti-FOLR 1
antibody, antigen binding fragment thefeof, or anti-FOLR1 immunoconjugate.

63.  The method of claim 62, Wherein said cancer is ovarian, endometrial, or non-small cell
lung cancer.

64. A method of identi
antigen binding fragment

ing & tumor sensitive to treatment with an anti-FOLR1 antibody,
ereof, or anti-FOLR1 immunoconjugate, said method comprising:

(a)  measuring thg'level of FOLRI1 expression in a tumor tissue sample taken from said
tumor, wherein sail measuring comprises the use of a detection method that distinguishes
between staining/intensity or staining uniformity in a FOLR1 expressing cancer sample as
compared to stgining intensity or staining uniformity in one or more reference samples;

ining a FOLRI1 staining intensity score for said tumor tissue sample; and

comparing the FOLR1 staining intensity score determined in step (b) to a reference value
ined by measuring FOLR] protein expression in at least one reference sample, wherein
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said at least one reference sample is a tissue, cell, or cell pellet sample which is not sensitive'to
treatment with an anti-FOLR]1 antibody, antigen binding fragment thereof, or anti-FQLRI
immunoconjugate, and wherein a FOLR1 staining intensity score for said sample determified in
step (b) that is higher than said reference value identifies said tumor as being sepéitive to
treatment with an anti-FOLR1 antibody, antigen binding fragment thereof, or adti-FOLR1
immunoconjugate, wherein said anti-FOLRI antibody for treatment comprises the/heavy chain
variable domain of SEQ ID NO:3 and the light chain variable domain of SEQ ID XO:4 or 5, and
wherein said anti-FOLR 1 immunoconjugate for treatment comprises an anti-FOLR1 antibody or
antigen binding fragment thereof comprising the heavy chain variable domaid of SEQ ID NO:3
and the light chain variable domain of SEQ ID NO:4 or 5.

65.  The method of any of claims 62-64, wherein said detectiph method is performed
manuatly or using an automated system.

66.  The method of claim 65, wherein said detection method isAutomated.
67.  The method of any of claims 62-66, wherein the detection method is IHC.

68.  The method of claim 67, wherein said THC is calibfated IHC that can distinguish different
levels of FOLR1 expression.

69.  The mcthod of any of claims 62-68, wherej said detection method produces a range of
staining intensity for samples having weak FOLR1 expression, moderate FOLR1 expression, or
strong FOLR1 expression.

70.  The method of any of claims 62-69, fvherein said detection method distinguishes between
staining intensity and staining uniformity ii a FOLR| expressing cancer sample as compared to a

reference sample.

71.  The method of any of claimg/62-70, wherein the sample has a staining intensity score of 1
or greater for FOLR1 expression by immunohistochemistry.

72.  The method of claim 71, wherein the sample has a staining intensity score of 2 or greater
for FOLR] expression by imMmunohistochemistry.

73.  The method of ¢laim 71 or 72, wherein the sample has a staining intensity score of 2, 3,
or 3+ for FOLRI expigssion by immunohistochemistry.

74.  The methgd of any of claims 62-73, wherein the sample has a staining uniformity for
FOLR1 expressign that is heterogeneous or homogenous.

75.  The shethod of any of claims 62-74, wherein the sample has a stajning uniformity for
FOLRI1 expiression that is homogenous.

76. he method of claim 64, wherein the level of FOLR1 expression is measured using an
antibody or antigen binding fragment thereof that specifically binds FOLR1.
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71. The method of any of claims 62, 63, and 65-76, wherein said antibody or antigen bindixg
fragment thereof for measuring or detecting FOLRI is the antibody huMovi9 (M9346A).

78.  The method of any of claims 62, 63, and 65-77, wherein said antibody or antigen/binding
fragment thereof for measuring or detecting FOLR1 further comprises a detectigh reagent
selected from the group consisting of: an enzyme, a fluorophore, a radioactive Yabel, and a
luminophore.

79.  The method of claim 78, wherein said detection reagent is select
consisting of: biotin, digoxigenin, fluorescein, tritium, and rhodamine.

from the group

20. The method of any of claims 76-79, wherein the concentration of4aid antibody or antigen
binding fragment thereof for measuring or detecting FOLR1 is about 0/ to about 3.8 pug/ml.

81. A method of optimizing a therapeutic regimen with an anf{"FOLR1 antibody, an antigen
binding fragment thereof, or an anti-FOLRI immunoconjugagé for a subject having lung or
ovarian cancer, said method comprising:

(a) contacting a tumor tissue sample taken from sai
binding fragment thereof that specifically binds FOLR1;

subject with an antibody or antigen

(b) measuring the binding of said antibody orAntigen binding fragment thereof in (a) to *
FOLRI in said sample using a detection method that can distinguish between staining intensity
or staining uniformity in a FOLR1 expressing cgficer sample as compared to staining intensity or
staining uniformity in one or more referencg’ samples and assigning a staining score to said
sample;

wherein a score in step (b) is £qual to or greater than the score for a low FOLRI
expressing reference sample identifies $aid lung or ovarian cancer as likely to respond to an anti-
FOLR! antibody, antigen binding fragment thereof, or anti-FOLR | immunoconjugate.

82. A method of detecting t
said method comprising:

expression of FOLR1 in a tumor tissue sample from a subject,

(a) obtaining a tumor Aissue sample from a subject, wherein said tumor tissue sample is
formalin-fixed paraffin

(b)  contacting saj
that specifically bi

(c) measupfig the binding of said antibody or antigen binding fragment thereof in (b) to
FOLRI in sdid tumor tissue sample using a detection method that can distingnish between
staining intensity or staining uniformity in a FOLR1 expressing cancer sample as compared to
staining jhtensity or staining uniformity in one or more reference samples; and
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(d) assigning a FOLRI1 expression score to said tumor tissue sample after comparing
level of FOLR1 staining intensity or staining uniformity in said tumor tissue sample to o
more reference samples.

or

83. A method of identifying a subject having a lung or ovarian cancer as likely to fespond to
an anti-FOLR1 antibody, an antigen binding fragment thereof, or anti-FOLR1 immupfioconjugate
treatment regimen, said method comprising:

(a) contacting a biological sample taken from a subject comprising cells frém said ovarian or
lung cancer with an agent that specifically binds FOLR1;

(b) detecting binding of said agent to said biological sample of (a);
score is assigned based on

(c) assigning a score to said binding of step (b), wherein sai
comparison to one or more reference samples; and

(d) comparing said score in step (c) to the score of a refepénce tissue or cell, wherein a score
for said ovarian or lung cancer FOLRI level that is greatfr than the score for a low FOLRI
expressing reference sample or a score for said ovarian oplung cancer FOLR1 level that is equal
to or greater than the score for a high FOLR| expressing reference sample identifies said ovarian
or lung cancer as likely to respond to an anti-FOLR1 #ntibody, antigen binding fragment thereof,
or anti-FOLR ] immunoconjugate.

84,  The method of claim 82, wherein said gancer is ovarian, endometrial, or non-small cel}
lung cancer.

85.  The method of any of claims 81-84, wherein the detection method produces a range of
staining intensity for samples having wéak FOLR1 expression, moderate FOLR1 expression, or
strong FOLR1 expression.

86.  The method of any of claipts 81-84, wherein the sample has a staining intensity score of 1
or greater for FOLRI expressiof, and wherein the sample has a staining uniformity for FOLR1
expression that is homogeneoys or heterogeneous.

87.  The method of claim 86, wherein the sample has a staining uniformity for FOLR1
expression that is homogenous.

88.  The method/of any of claims 86-87, wherein the sample has a staining intensity score of
2, 3, or 3+ for FOLR1 expression.

89. The
manually.

ethod of any of claims 81-88, wherein the detection method is performed

90. he method of any of claims 81-88, wherein the detection method is performed using an
autonpated system.
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81.  The method of any of claims 81-90, wherein said reference sample is a positive referepce
sample or a negative reference sample.

92.  The method of any of claims 81-91, wherein the reference sample comprises ¢ells, cell
peliets, or tissue.

93.  The method of any of claims 81-92, wherein said agent or antibody or dntigen binding
fragment thereof that specifically binds FOLRI1 further comprises a detection reagent selected
from the group consisting of: an enzyme, a fluorophore, a radioactive label, a#fd a luminophore.

94.  The method of claim 93, wherein said detection reagent is selected from the group
consisting of: biotin, digoxigenin, fluorescein, tritium, and rhodamine.

95.  The method of any of claims 81-94, wherein the concentrafion of said agent or antibody
or antigen binding fragment thereof that specifically binds FOLK1 is at a concentration of about
0.9 to about 3.8 pg/ml.

96.  The method of an of claims 81-95, wherein said Agent or antibody or antigen binding
fragment thereof that specifically binds FOLR1 comprises the heavy chain variable domain of
SEQ ID NO:3 and the light chain variable domain of SEQ ID NO:4 or 5.

97.  The anti-FOLR! antibody, antigen bifiding fragment thereof, or anti-FOLR1
immunoconjugate of any of claims 15-19, wheyein said antibody or antigen binding fragment
thereof for detecting FOLR1 expression compyises the heavy chain variable domain of SEQ ID
NO:3 and the light chain variable domain of SEQ ID NO:4 or 5.

98. The anti-FOLR1 antibody, tigen binding fragment thereof, or anti-FOLRI
immunoconjugate of any of claims 1-49, wherein said anti-FOLR1 antibody for use in cancer
therapy comprises the heavy chain vafiable domain of SEQ ID NO:3 and the light chain variable
domain of SEQ ID NO:4 or 5.

99. The anti-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLR1
immunoconjugate of any of glaims 1-19, wherein said anti-FOLR1 immunoconjugate comprises
an anti-FOLR1 antibody or/ntigen binding fragment thereof, a linker, and a cytotoxin.

100. The anti-FOLR! antibody, antigen binding fragment thereof, or anti-FOLRI
imnnoconjugate of £laim 99, wherein said anti-FOLR1 antibody or antigen binding fragment
thereof of said anti-FOLR1 immunoconjugate is huMov19 (M9346A).

101. The apti-FOLR! antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjygate of claim 99, wherein said anti-FOLR1 antibody or antigen binding fragment

102. / The anti-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLRI
impfunoconjugate of any of claims 99-101, wherein said linker is selected from the group
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consisting of a cleavable linker, a non-cleavable linker, a hydrophilic linker, and a dicarboxylc
acid based linker,

103. The anti-FOLR1 antibody, antigen binding fragment thereof, or antjFOLRI
immunoconjugate of claim 102, wherein said linker is selected from the group congisting: N-
succinimidyl 4-(2-pyridyldithio)pentancate (SPP) or N-succinimidyl 4-(2-pyridyldithio)-2-
sulfopentanoate (sulfo-SPP); N-succinimidyl 4-(2-pyridyldithio)butanoate (SPDB) or N-
succinimidyl ~ 4-(2-pyridyldithio)-2-sulfobutanoate  (sulfo-SPDB);  N-sugcinimidyl  4-
(maleimidomethyl) cyclohexanecarboxylate (SMCC); N-sulfosuccinimidyl 4-¢fnaleimidomethyl)
cyclohexanecarboxylate (sulfoSMCC); N-succinimidyl-4-(iodoacetyl)-amidobenzoate (SIAB);
and N-succinimidyl-[(N-maleimidopropionamido)-tetraethyleneglycol] / ester (NHS-PEG4-
maleimide).

104, The anti-FOLR! antibody, antigen binding fragmenj/ thereof, or anti-FOLRI
immunoconjugate of claim 103, wherein said linker is N-succifiimidyl 4-(2-pyridyldithio)-2-
sulfobutanoate {sulfo-SPDB).

105. The anti-FOLR1 antibody, antigen binding fifagment thereof, or anti-FOLRI
immunoconjugate of any of claims 99-104, wherein said cytotoxic agent is selected from the
group consisting of a maytansinoid, maytansinoid analog, benzodiazepine, taxoid, CC-1065, CC-
1065 analog, duocarmycin, duocarmycin analog, cglicheamicin, dolastatin, dolastatin analog,
auristatin, tomaymycin derivative, and leptomycin dérivative or a prodrug of the agent.

106. The anti-FOLR1 antibody, antigen /binding fragment thereof, or anti-FOLRI
immunoconjugate of claim 105, wherein said g¥totoxic agent is a maytansinoid.

107. The anti-FOLR1 antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of claim 106, whefein said cyiotoxic agent is N(2')-deacetyl-N(2")-(3-
mercapto-1-oxopropyl)-maytansine oy N(2")-deacetyl-N(2")-(4-mercapto-4-methyl-1-oxopentyl)-
maytansine {DM4).

108. The anti-FOLR] antibody, antigen binding fragment thereof, or anti-FOLRI1
immunoconjugate of claim A07, wherein said cytotoxic agent is N(2)-deacetyl-N(2")-(4-
mercapto-4-methyl-l-oxopentyl)-maytansine (DM4).

109. The anti-FOLBA antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of /any of claims 99-108, wherein said anti-FOLR1 immunoconjugate
comprises the antibgdy huMovl9 (M9346A), sulfo-SPDB, and DM4 (IMGN853).

116. The an-FOLR] antibody, antigen binding fragment thereof, or anti-FOLRI
immunoconjugate of any of claims 99-108, wherein said anti-FOLRI1 antibody or antigen
binding fraginent thereof of said anti-FOLRI1 immunoconjugate comprises the heavy chain
variable dgmain of SEQ ID NO:3 and the light chain variable domain of SEQ ID NO:4 or 5, and
wherein/aid anti-FOLR] immunoconjugate comprises the linker sulfo-SPDB and the cytotoxin
DM4.
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111.  The article of manufacture of any of claims 20-25, wherein said anti-FOLRI antibody dr
antigen binding fragment thereof comprises the heavy chain variable domain of SEQ ID
and the light chain variable domain of SEQ ID NO:4 or 5.

112.  The article of manufacture of any of claims 26-34, wherein said anti-FOLRI] afitibody or
antigen binding fragment thereof of said anti-FOLR] immunoconjugate comprisgé the heavy
chain variable domain of SEQ ID NO:3 and the light chain variable domain of SEQ ID NO:4 or

5, and wherein said anti-FOLRI immunoconjugate comprises the linker sulfg-SPDB and the
cytotoxin DM4,

113.  The kit of any of claims 36-47, wherein said humanized anti-FOLE antibody comprises
the heavy chain variable domain of SEQ ID NO:3 and the light chain variable domain of SEQ ID
NO:4 or 5.

114.  The kit of any of claims 48-56, wherein said anti-FOLE/ antibody or antigen binding
fragment thereof of said anti-FOLRI immunoconjugate comprises the heavy chain variable
domain of SEQ ID NO:3 and the light chain variable domain 6f SEQ ID NO:4 or 5, and wherein
said anti-FOLR1 immunoconjugate comprises the linker sulfo-SPDB and the cytotoxin DM4.

115.  The method of any of claims 76-80, wherein said antibody or antigen binding fragment
thereof for measuring or detecting FOLR1 compriseg’the heavy chain variable domain of SEQ
ID NO:3 and the light chain variable domain of SEQ'ID NO:4 or 5.
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WHAT IS CLAIMED IS:

1. An anti-Folate receptor 1 (FOLR1) immunoconjugate for use in cancer therapy in a
subject,

wherein a tumor sample from said subject exhibits increased expression of FOLRI using
a detection method that distinguishes between staining intensity or staining uniformity in a
FOLRI expressing cancer sample as compared to staining intensity or staining uniformity in one
or more reference sample,

wherein the anti-FOLR1 immunoconjugate has the formula {A) — (L) — (C), wherein:

(A) comprises an anti-FOLR1 antibody or antigen binding fragment thereof comprising;
(a) a heavy chain CDRI comprising GYFMN (SEQ ID NO:6); a heavy chain CDR2 comprising
RIHPYDGDTFYNQKFQG (SEQ ID NO:7); and a heavy chain CDR3 comprising
YDGSRAMDY (SEQ ID NO:®); and (b) a light chain CDRI1 comprising
KASQSVSFAGTSLMH (SEQ ID NO:9); a light chain CDR2 comprising RASNLEA (SEQ ID
NO:10); and a light chain CDR3 comprising QQSREYPYT (SEQ ID NO:11),

(L) comprises a cleavable linker, and

(C) comprises a maytansinoid or analog thereof, and

wherein the linker (L) links (A) to (C).

2. The anti-FOLR1 immunoconjugate of claim 1, wherein said anti-FOLR1 antibody or
antigen binding fragment thereof comprises the heavy chain variable domain of SEQ ID NO:3
and the light chain variable domain of SEQ ID NO:4 or 5.

3. The anti-FOLR1 immunoconjugate of claim 1 or 2, wherein the detection method is
immunohistochemistry (IHC).

4, The anti-FOLR1 immunoconjugate of claim 3, wherein the IHC can distinguish different
levels of FOLR1 expression.

5. The anti-FOLR1 immunoconjugate of any of claims 1-4, wherein said detection method
produces a range of staining intensity for samples having weak FOLR1 expression, moderate
FOLRI1 expression, or strong FOLR 1 expression.

6. The anti-FOLR1 immunoconjugate of any of claims [-5, wherein said detection method
distinguishes between staining intensity and staining uniformity in a FOLR1 expressing cancer

sample as compared to a reference sample.

7. The anti-FOLR1 immunoconjugate of any of claims 1-6, wherein the cancer sample has a
staining intensity score of 1 or greater for FOLRI expression by ITHC.

8. The anti-FOLR1 immunoconjugate of claim 7, wherein the cancer sample has a staining
intensity score of 2 or greater for FOLR1 expression by IHC.

9. The anti-FOLR1 immunoconjugate of claim 7 or §, wherein the cancer sample has a
staining intensity score of 2, 3, or 3+ for FOLR1 expression by IHC.
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10.  The anti-FOLRI immunoconjugate of any of claims 7-9, wherein the cancer sample has a
staining uniformity for FOLR1 expression that is homogenous.

11.  The anti-FOLR1 immunoconjugate of any of claims 7-9, wherein the cancer sample has a
staining uniformity for FOLR1 expression that is heterogeneous.

12.  The anti-FOLR1 immunoconjugate for use in cancer therapy in a subject of any of claims
3-11, wherein the IHC is performed manually.

13, The anti-FOLR1 immunoconjugate of any of claims 3-11, wherein the THC is performed
using an automated system.

14.  The anti-FOLR1 immunoconjugate of any of claims 1-13, wherein said reference sample
is a positive reference sample or a negative reference sample.

15. The anti-FOLR1 immunoconjugate of any of claims 1-14, wherein the reference sample
comprises cells, cell pellets, or tissue.

16. The anti-FOLRI immunoconjugate of any of claims 1-15, wherein the detection method
comprises detecting FOLR1 expression with a detection antibody or antigen binding fragment
thereof that specifically binds FOLRI.

17.  The anti-FOLRI immunoconjugate of claim 16, wherein said detection antibody or
antigen binding fragment thereof is the antibody huMov19 or BN3.2.

18. The anti-FOLR1 immunoconjugate of claim 16 or 17, wherein said detection antibody or
antigen binding fragment thereof further comprises a detection reagent selected from the group
consisting of: an enzyme, a fluorophore, a radioactive label, and a luminophore.

19. The anti-FOLR1 immunoconjugate of claim 18, wherein said detection reagent is
selected from the group consisting of: biotin, digoxigenin, fluorescein, tritium, and rhodamine.

20.  The anti-FOLR1 immunoconjugate of any of claims 16-19, wherein the concentration of
said detection antibody or antigen binding fragment thereof is about 0.9 to about 3.8 ug/ml.

21.  The anti-FOLR! immunoconjugate of any of claims 16-20, wherein said detection
antibody or antigen binding fragment thereof comprises: (a) a heavy chain CDR1 comprising
GYFMN (SEQ ID NQO:6); a heavy chain CDR2 comprising RIHPYDGDTFYNQKFQG (SEQ
ID NQO:7); and a heavy chain CDR3 comprising YDGSRAMDY (SEQ ID NO:8); and (b) a light
chain CDR1 comprising KASQSVSFAGTSLMH (SEQ ID NO:9); a light chain CDR2
comprising RASNLEA (SEQ ID NO:10); and a light chain CDR3 comprising QQSREYPYT
(SEQ ID NO:11).

22.  The anti-FOLRI] immunoconjugate of claim 21, wherein said detection antibody or
antigen binding fragment thereof comprises the heavy chain variable domain of SEQ ID NO:3
and the light chain variable domain of SEQ ID NO:4 or 3.
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23.  The anti-FOLR1 immunoconjugate of any of claims 1-22, wherein said anti-FOLRI
antibody or antigen binding fragment thereof is huMov19 (M9346A).

24.  The anti-FOLR1 immunoconjugate of any of claims 1-23, wherein said cleavable linker
is selected from the group consisting: N-succinimidyl 4-(2-pyridyldithio)pentanoate (SPP); [{or]]
N-succinimidyl  4-(2-pyridyldithio)-2-sulfopentanoate  (sulfo-SPP); N-succinimidyl 4-(2-
pyridyldithio)butanoate (SPDB); and [[or]] N-succinimidyl 4-(2-pyridyldithio)-2-sulfobutanoate
(sulfo-SPDB).

25.  The anti-FOLRI1 immunoconjugate of claim 24, wherein said cleavable linker is N-
succinimidyl 4-(2-pyridyldithio)-2-sulfobutanoate (sulfo-SPDB).

26.  The anti-FOLRI immunoconjugate of any of claims 1-25, wherein said maytansinoid or
analog thereof is N(2")-deacetyl-N(2")-(3-mercapto-1-oxopropyl)-maytansine (DM1) or N(2)-
deacetyl-N(2")-(4-mercapto-4-methyl-1-oxopentyl)-maytansine (DM4).

27. The anti-FOLR! immunoconjugate of claim 26, wherem said maytansinoid or analog
thereof is N(2')-deacetyl-N(2")-(4-mercapto-4-methyl-l-oxopentyl)-maytansine (DM4).

28.  The anti-FOLR 1 immunoconjugate of any of claims 1-27, wherein said cleavable linker is
sulfo-SPDB, and wherein said maytansinoid or analog thereof is DM4.

29, The anti-FOLRI1 immunoconjugate of any of claims 1-27, wherein said anti-FOLRI1
antibody or antigen binding fragment thercof comprises the heavy chain variable domain of SEQ
ID NO:3 and the light chain variable domain of SEQ ID NO:4 or 5, wherein said cleavable linker
is sulfo-SPDB, and wherein said maytansinoid or analog thereof is DM4.

30.  The anti-FOLR1 immunoconjugate of any of claims [-27, wherein said anti-FOLR

antibody or antigen binding fragment thereof is huMov19 (M9346A), wherein said cleavable
linker is sulfo-SPDB, and wherein said maytansinoid or analog thereof is DM4.
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