WO 2013/012722 PCT/US2012/046672

What is Claimed:

10.

. Anisolated antibody, or antigen-binding fragment thereof, specific for folate receptor

alpha (FRo) comprising a light chain CDR1 having the amino acid sequence of SEQ ID
: 26, a light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a light
CDR3 having the amino acid sequence of SEQ ID NO: 28, a heavy chain CDR1
having Wae amino acid sequence of SEQ ID NO: 30, a heavy chain CDR2 having the
amino acisequence of SEQ ID NO: 31, and a heavy chain CDR3 having the amino acid

sequence of 3EQ ID NO: 32,

The isolated antibdy or antigen-binding fragment of claim 1, wherein the antibody is a

murine antibody.

The isolated antibody or anigen-binding fragment of claim 1 or 2, wherein the antibody

isotype is IgG.

The isolated antibody or antigen-biyding fragment of claim 1, wherein the antibody is

chimeric.

The isolated antibody or antigen-binding fragment of claim 1, wherein the antibody is

humanized.

The isolated antibody or antigen-binding fragment &( claim 1 having a light chain

variable region comprising Lthe amino acid sequence oRSEQ ID NO: 29,

The isolated antibody or antigen-binding fragment of claim\ having a heavy chain

variable region comprising the amino acid sequence of SEQ I3 NO: 33.

An isolated polynucleotide comprising the nucleotide sequence of S;Q ID NO: 61.

An isolated polynucleotide comprising the nucleotide sequence of SEQ IR NO: 65.

An isolated polynucleotide comprising the nucleotide sequences of SEQ ID NN 61 and
65.
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11.

12.

13.

14.

IS.

16.

17.

An isolated polynucleotide sequence encoding an antibody, or antigen-binding fragment
thereof, specific for folate receptor alpha (FRo), wherein the light chain CDR1 of the
encoded antibody comprises the amino acid sequence of SEQ ID NO: 26, the light chain
CDR?2 of the encoded antibody comprises the amino acid sequence of SEQ ID NO: 27,

the light chain CDR3 of the encoded antibody comprises the amino acid sequence of SEQ
ID NQ: 28, the heavy chain CDR1 of the encoded antibody comprises the amino acid
sequendg of SEQ ID NO: 30, the heavy chain CDR2 of the encoded antibody comprises
the amino'yeid sequence of SEQ ID NO: 31, and the heavy chain CDR3 of the encoded

antibody conprises the amino acid sequence of SEQ ID NO: 32.

The isolated polynycleotide of claim 11, comprising the nucleic acid sequences of SEQ
ID NO: 58, SEQ ID NQO: 59, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 63, and
SEQ ID NO: 64.

An isolated polynucleotide séquence encoding an antibody light chain, or antigen-binding
fragment thereof, of an antibody\hat specifically binds to folate receptor alpha (FRo),
wherein the light chain CDR1 of thy encoded antibody comprises the amino acid
sequence of SEQ ID NO: 58, the light'\¢chain CDR2 of the encoded antibody comprises
the amino acid sequence of SEQ ID NO:\{9, and the light chain CDR3 of the encoded
antibody comprises the amino acid sequencdof SEQ ID NO: 60.

An isolated polynucleotide sequence encoding amantibody heavy chain, or antigen-
binding fragment thereof, of an antibody that specifially binds (o folate receptor alpha
(FRa), wherein the heavy chain CDR1 of the encoded Wntibody comprises the amino acid
sequence of SEQ ID NO: 62, the heavy chain CDR2 of th§ encoded antibody comprises
the amino acid sequence of SEQ ID NO: 63, and the heavy ¢kain CDR3 of the encoded

antibody comprises the amino acid sequence of SEQ ID NO: 6

A vector comprising the isolated polynucleotide of any one of claims\} to 14,

A recombinant cell comprising the veclor of claim 15.

The recombinant cell of claim 16, wherein the cell is a eukaryotic cell, a plant cdll, or a

bacterium.
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18. The recombinant cell of claim 17, wherein the eukaryotic cell is a CHO cell.

19. An isolated antibody specific for folate receptor alpha (FRo) produced by the cell line
deposited with the ATCC having accession number PTA-11885.

20. An\jsolated antibody of any one of claims 1 to 7 or 19 capable of binding to folate

recepbyr alpha (FRo) with a dissociation constant of 1x10° M or less.

P

21. An isolated\antibody of any one of claims 1 to 7 or 19 capable of binding to folate

receptor alphaX}"Ra) with a dissociation constant of about 2.73x10™' ML

22. An isolated antibod}y or antigen-binding fragment thereof, specific for folate receptor
alpha (FRo)) comprisin} a light chain CDR1 having the amino acid sequence of SEQ ID
NO: 10, alight chain CDRQ having the amino acid sequence of SEQ ID NO: 11, a light
chain CDR3 having the aminy acid sequence of SEQ ID NO: 12, a heavy chain CDR1
having the amino acid sequence\pf SEQ ID NO: 14, a heavy chain CDR2 having the
amino acid sequence of SEQ ID NR: 15, and a heavy chain CDR3 having the amino acid

sequence of SEQ ID NO: 16.

23. The isolated antibody or antigen-binding [thgment of claim 22, wherein the antibody is a

murine antibody.

24. The isolated antibody or antigen-binding fragment &f claim 22 or 23, wherein the

antibody isotype is IgG.

25. The isolated antibody or anligen-binding [ragment of claim %2, wherein the antibody is

chimeric.

26. The isolated antibody or antigen-binding fragment of claim 22, whei¢in the antibody is

humanized.

27. The isolated antibody or antigen-binding fragment of claim 22 having a light\chain

variable region comprising the amino acid sequence of SEQ ID NO: 13.

.95 .




WO 2013/012722 PCT/US2012/046672

30.

31.

32.

33.

34.

35.

28.

The isolated antibody or antigen-binding fragment of claim 22 having a heavy chain

variable region comprising the amino acid sequence of SEQ ID NO: 17.

. An isolated polynucleotide comprising the nucleotide sequence of SEQ ID NO: 45.

isolated polynucleotide comprising the nucleotide sequence of SEQ ID NO: 49.

An isolMed polynucleotide comprising the nucleotide sequences of SEQ ID NO: 45 and
49.

An isolated polynucleotide sequence encoding an antibody, or antigen-binding fragment

thereof, specific fOy folate receptor alpha (FRo), wherein the light chain CDR1 of the
encoded antibody colgprises the amino acid sequence of SEQ ID NO: 10, the light chain
CDR2 of the encoded aRtibody comprises the amino acid sequence of SEQ ID NO: 11,

the light chain CDR3 of
ID NO: 12, the heavy chain

sequence of SEQ ID NO: 14, th

: encoded antibody comprises the amino acid sequence of SEQ
JR1 of the encoded antibody comprises the amino acid
heavy chain CDR2 of the encoded antibody comprises
the amino acid sequence of SEQ IR NO: 15, and the heavy chain CDR3 of the encoded

antibody comprises the amino acid séquence of SEQ ID NO: 16.

The isolated polynucleotide of claim 32, cymprising the nucleic acid sequences of SEQ
ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44 SEQ ID NO: 46, SEQ ID NO: 47, and
SEQ ID NO: 48.

An isolated polynucleotide sequence encoding an ambody light chain, or antigen-binding
fragment thereof, of an antibody that specifically bindsYg folate receptor alpha (FRa),
wherein the light chain CDR1 of the encoded antibody colyprises the amino acid
sequence of SEQ ID NO: 42, the light chain CDR2 of the endpded antibody comprises
the amino acid sequence of SEQ ID NO: 43, and the light chaim\CDR3 of the encoded
antibody comprises the amino acid sequence of SEQ ID NO: 44.

An isolated polynucleotide sequence encoding an antibody heavy chainyor antigen-
binding fragment thereof, of an antibody that specifically binds to folate rige

(FRay), wherein the heavy chain CDR1 of the encoded antibody comprises (hy amino acid
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37.

38.

39.

40.

41.

42.

43.

44.

45.

sequence of SEQ ID NO: 46, the heavy chain CDR2 of the encoded antibody comprises
the amino acid sequence of SEQ ID NO: 47, and the heavy chain CDR3 of the encoded
antibody comprises the amino acid sequence of SEQ ID NO: 48.

A vector comprising the isolated polynucleotide of any one of claims 29 to 35.
A rycombinant cell comprising the vector of claim 35.

The recoyabinant cell of claim 37, wherein the cell is a eukaryotic cell, a plant cell, or a

bacterium.

The recombinanX cell of claim 38, wherein the eukaryotic cell is a CHO cell.

An isolated antibody Specific for folate receptor alpha (FRo) produced by the cell line
deposited with the ATCG having accession number PTA-11884.
An isolated antibody of any ong of claims 22 to 28 or 40 capable of binding to folate

receptor alpha (FRo) with a dissogiation constant of 1x10®* M or less.

An isolated antibody of any one of clals 22 to 28 or 40 capable of binding to folate

receptor alpha (FRo) with a dissociation spnstlant of about 5.67x10"° M.

An isolated antibody, or antigen-binding fragment thereof, specific for folate receptor
alpha (FRo) comprising a light chain CDR1 havihg the amino acid sequence of SEQ ID
NO: 18, alight chain CDR2 having the amino acid sgquence of SEQ ID NO: 19, a light
chain CDR3 having the amino acid sequence of SEQ I NO: 20, a heavy chain CDR1
having the amino acid sequence of SEQ ID NO: 22, éll.heu chain CDR2 having the
amino acid sequence of SEQ ID NO: 23, and a heavy chain §DR3 having the amino acid

sequence/o‘f SEQ ID NO: 24.

The isolated antibody or antigen-binding fragment of claim 43, whergin the antibody is a

murine antibody.

The isolated antibody or antigen-binding fragment of claim 43 or 44, wherein,the

antibody isotype is IgG.
_97.



WO 2013/012722 PCT/US2012/046672

46. The isolated antibody or antigen-binding [ragment of claim 43, wherein the antibody is

chimeric.

4\ The isolated antibody or antigen-binding fragment of claim 43, wherein the antibody is

htmanized.

48. The isolated antibody or antigen-binding fragment of claim 43 having a light chain

variable rsgion comprising the amino acid sequence of SEQ ID NO: 21.

49. The isolated antibody or antigen-binding fragment of claim 43 having a heavy chain

variable region cogiprising the amino acid sequence of SEQ ID NO: 25.

50. An isolated polynucleotde comprising the nucleotide sequence of SEQ ID NO: 53.

51. An isolated polynucleotide éomprising the nucleotide sequence of SEQ ID NO: 57.

52. An isolated polynucleotide compriging the nucleotide sequences of SEQ ID NO: 53 and
57.

53. An isolated polynucleotide sequence encoying an antibody, or antigen-binding fragment
thereof, specific for folate receptor alpha (FRg), wherein the light chain CDR1 of the
encoded antibody comprises the amino acid seqience of SEQ ID NO: 18, the light chain
CDR?2 of the encoded antibody comprises the amir acid sequence of SEQ ID NO: 19,
the light chain CDR3 of the encoded antibody comprises the amino acid sequence of SEQ
ID NO: 20, the heavy chain CDR1 of the encoded antibdgly comprises the amino acid
sequence of SEQ ID NO: 22, the heavy chain CDR2 of the
the amino acid sequence of SEQ ID NO: 23, and the heavy chijn CDR3 of the encoded

:ncoded antibody comprises

antibody comprises the amino acid sequence of SEQ ID NO: 24,

54. The isolated polynucleotide of claim 53, comprising the nucleic acid skguences of SEQ
ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NQ: 55, and
SEQ ID NO: 56.

55. An isolated polynucleotide sequence encoding an antibody light chain, or antigen\pinding

fragment thereof, of an antibody that specifically binds to folate receptor alpha (I'R
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56.

57.

58.

59.

60.

61.

62.

63.

64.

wherein the light chain CDR1 of the encoded antibody comprises the amino acid
sequence of SEQ ID NQO: 50, the light chain CDR?2 of the encoded antibody comprises
the amino acid sequence of SEQ ID NO: 51, and the light chain CDR3 of the encoded
antibody comprises the amino acid sequence of SEQ ID NO: 52.

lated polynucleotide sequence encoding an antibody heavy chain, or antigen-
binding\fragment thereof, of an antibody that specifically binds to folate receptor alpha
(FRo), whigein the heavy chain CDR1 of the encoded antibody comprises the amino acid
sequence of SEQ ID NO: 54, the heavy chain CDR2 of the encoded antibody comprises
the amino acid séquence of SEQ ID NQ: 55, and the heavy chain CDR3 of the encoded
antibody comprisesthe amino acid sequence of SEQ ID NO: 56.

A vector comprising the splated polynucleotide of any one of claims 50 to 56.

A recombinant cell comprising\he vector of claim 57.

The recombinant cell of claim 58, wherein the cell is a eukaryotic cell, a plant cell, or a

bacterium.

The recombinant cell of claim 59, wherein (i, eukaryotic cell is a CHO cell.

An isolated antibody specific for folate receptor alpha (FRa) produced by the cell line
deposited with the ATCC having accession number -11886.

An isolated antibody of any one of claims 43 to 49 or 61 capable of binding to folate

receptor alpha (FRo) with a dissociation constant of 1x10*M

An isolated antibody of any one of claims 43 to 49 or 61 capable of Binding to folate

receptor alpha (FRo) with a dissociation constant of about 1.02x10™°

An isolated antibody, or antigen-binding fragment thereof, specific for folate rékgptor

alpha (FRo) comprising a light chain CDR1 having the amino acid sequence of SINQ ID

NO: 2, a light chain CDR2 having the amino acid sequence of SEQ ID NO: 3, a light

chain CDR3 having the amino acid sequence of SEQ ID NO: 4, a heavy chain CDR1
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having the amino acid sequence of SEQ ID NO: 6, a heavy chain CDR2 having the
amino acid sequence of SEQ ID NO: 7, and a heavy chain CDR3 having the amino acid
sequence of SEQ ID NO: 8.

he isolated antibody or antigen-binding fragment of claim 64, wherein the antibody is a

mujine antibody.

66. The isolated antibody or antigen-binding fragment of claim 64 or 65, wherein the

67. The isolated antibody or antigen-binding fragment of claim 64, wherein the antibody is

chimeric.

68. The isolated antibody or agtigen-binding fragment of claim 64, wherein the antibody is

humanized.

69. The isolated antibody or antigen-Dinding fragment of claim 64 having a light chain

variable region comprising the umi% acid sequence of SEQ ID NO: 5.

70. The isolated antibody or antigen-binding Magment of claim 64 having a heavy chain

variable region comprising the amino acid “t uence of SEQ ID NO: 9.
71. An isolated polynucleotide comprising the nucleotide sequence of SEQ ID NO: 37.

72. An isolated polynucleotide comprising the nucleotide sequence of SEQ ID NO: 41.

73. An isolated polynucleotide comprising the nucleotide sequendes of SEQ ID NO: 37 and
41.

74. An isolaled polynucleolide sequence encoding an antibody, or antigen™pinding fragment
thereof, specific for folate receptor alpha (FRat), wherein the light chain QDR1 of the
{ght chain

\O: 3, the

encoded antibody comprises the amino acid sequence of SEQ ID NO: 2, the

CDR2 of the encoded antibody comprises the amino acid sequence of SEQ ID

light chain CDR3 of the encoded antibody comprises the amino acid sequence of S¥Q ID

NO: 4, the heavy chain CDR1 of the encoded antibody comprises the amino acid
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75.

76.

7.

78.

79.

80.

81.

82.

sequence of SEQ ID NO: 6, Lhe heavy chain CDR2 of the encoded antibody comprises
the amino acid sequence of SEQ ID NO: 7, and the heavy chain CDR3 of the encoded
antibody comprises the amino acid sequence of SEQ ID NO: 8.

Thy isolated polynucleotide of claim 74, comprising the nucleic acid sequences of SEQ
ID N(Ox 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 39, and
SEQ ID NQ: 40.

An isolated polygucleotide sequence encoding an antibody light chain, or antigen-binding
fragment thereof, 0kan antibody that specifically binds to folate receptor alpha (FRa),
wherein the light chail\CDR1 of the encoded antibody comprises the amino acid
sequence of SEQ ID NO: %4, the light chain CDR?2 of the encoded antibody comprises
the amino acid sequence of SKQ ID NO: 35, and the light chain CDR3 of the encoded

antibody comprises the amino acid sequence of SEQ ID NO: 36.

An isolated polynucleotide sequence eh¢oding an antibody heavy chain, or antigen-

binding fragment thereof, of an antibody t
(FRoy), wherein the heavy chain CDR1 of the
sequence of SEQ ID NO: 38, the heavy chain C
the amino acid sequence of SEQ ID NO: 39, and theMeavy chain CDR3 of the encoded

at specifically binds to folate receptor alpha
sncoded antibody comprises the amino acid

2 of the encoded antibody comprises

antibody comprises the amino acid sequence of SEQ
A vector comprising the isolated polynucleotide of any one of¢laims 71 to 77.

A recombinant cell comprising the vector of claim 78.

The recombinant cell of claim 79, wherein the cell is a eukaryotic cell, a plant cell, or a

bacterium.

The recombinant cell of claim 80, wherein the eukaryotic cell is a CHO cell.

An isolated antibody specific for folate receptor alpha (FRa) produced by the cell line
deposited with the ATCC having accession number PTA-11887.
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83. An isolated antibody of any one of claims 64 to 70 or 82 capable of binding to folate

receptor alpha (FRoy) with a dissociation constant of 1x10® M or less.

. An isolated antibody of any one of claims 64 to 70 or 82 capable of binding to folate

ceptor alpha (FR) with a dissociation constant of about 7.15x107° M.

85. A meXhod of detecting folate receptor alpha (FRa) in a biological sample, comprising

exposing\the sample to the antibody of any one of claims 1, 19, 22, 40, 43, 61, 64 or 82,

or antigen-

inding fragment thereof, and detecting folate receptor alpha (FRa).

86. The method of ckaim 85, wherein the biological sample is derived from urine, blood,

87. The method of claim 86, wheigin the biological sample is derived from a human, rodent,

nonhuman primate, rabbit, or do},

88. A method of diagnosing a folate recepjor alpha-expressing cancer in a subject,

comprising:

a. exposing a biological sample of the sulject to:

ii.

b. quantifying the amount of folate receptor alpha (FRo) present\

¢. comparing the amount of folate receptor alpha (FRa) present in the ample to a

known standard; and

the antibody of any one of claims 1)\19, 22, 40, 43, 61, 64 or 82, or an

antigen-binding fragment thereof, or

an antibody, or antigen-binding fragment thyreof, capable of binding the
epitope of folate receptor alpha (I'Ra) that is byund by the antibody of any
one of claims 1, 19, 22, 40, 43, 61, 64 or 82;

the sample;
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d. determining whether the subject’s folate receptor alpha (FRo) levels fall within

the levels of folate receptor alpha (FRe) associated with cancer.

9. The method of claim 88, wherein the biological sample is derived from urine, blood,
serum, plasma, saliva, ascites, circulating cells, circulating tumor cells, cells that are not
Lissue associated, tissues, surgically resected tumor tissue, biopsies, fine necdle aspiration

samples, or histological preparations.

90. The methd of claim 88, wherein the cancer is breast cancer, thyroid cancer, colorectal

cancer, endowetrial cancer, fallopian tube cancer, ovarian cancer or lung cancer.

91. The method of claimm 90, wherein the lung cancer is adenocarcinoma.

92. The method of claim 9\ wherein a finding that the subject’s adenocarcinoma cells
express folate receptor alpha indicates that the subject will have a higher probability of an
improved 5-year survival raté\than if the adenocarcinoma cells do not express folate

receptor alpha.

93. The method of claim 92, wherein the Xubject’s adenocarcinoma is stage I, stage II, stage

III, or stage IV adenocarcinoma.

94. The method of claim 88, wherein the known standard comprises folate receptor alpha
(FRo) levels derived from subjects identified as keing free of folate receptor alpha-

expressing cancer or a preparation folate receptor algha protein at a known concentration.

95. The method of claim 88, wherein the known standard comprises folate receptor alpha
(FRo) levels derived from subjects identified as having earl¥stage folatle receptlor alpha-

expressing cancer.

96. The method of claim 88, wherein the known standard comprises folatg receptor alpha
(FRo) levels derived from subjects identified as having mid-stage folate\receptor alpha-

expressing cancer.
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97. The method of claim 88, wherein the known standard comprises folate receptor alpha
(FRay) levels derived from subjects identified as having late-stage folate receptor alpha-

expressing cancer.

98.The method of any one of claims 95 to 97, wherein the folate receptor alpha-expressing
cakcer is breast cancer, thyroid cancer, colorectal cancer, endometrial cancer, fallopian

tube kancer, ovarian cancer or lung cancer.

99. A method\of monitoring a folate receptor alpha-expressing cancer in a subject,

comprising:

a. exposing & biological sample of the subject to:

i. the antiRody of any one of claims 1, 19, 22, 40, 43, 61, 64 or 82, or an

antigen-biding fragment thereof, or

ii. an antibody, oNantigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRo) that is bound by the antibody of any
one of claims 1, 19,%2, 40, 43, 61, 64 or 82;

b. quantifying the amount of folateyeceptor alpha (FRar) present in the sample that

is bound by the antibody or antigen©\pinding fragment thereof;

c. comparing the amount of folate receptoralpha (FRo) present in the sample to

either

i. aknown standard, or

ii. a biological sample obtained from the subject\at an earlier point in time;

and

d. determining whether the subjcct’s folate receptor alpha (FRd) levels are

indicative of cancer progression, regression or stable disease.
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100.

101. °

102.

103.

104.

105.

106.

107.

108.

109.

The method of claim 99, wherein the biological sample is derived from urine, blood,
serum, plasma, saliva, ascites, circulating cells, circulating tumor cells, cells that are not
tissue associated, tissues, surgically resected tumor tissue, biopsies, fine needle

aspiration samples, or histological preparations.

\he method of claim 99, wherein the cancer is breast cancer, thyroid cancer, colorectal

canker, endometrial cancer, fallopian tube cancer, ovarian cancer.

The metkod of claim 101, wherein the cancer is lung cancer.

The method of claim 102, wherein the lung cancer is adenocarcinoma.

The method of clakn 99, wherein the known standard comprises folate receptor alpha

(FRa) levels derived Xrom subjects identified as being free of cancer.

The method of claim 99, wherein the known standard comprises folate receptor alpha

(FRa) levels derived from sukjects identified as having early-stage cancer.

The method of claim 99, wherein the known standard comprises folate receptor alpha

(FRo) levels derived from subjects identified as having intermediate-stage cancer.

The method of claim 99, wherein the knowp standard comprises folate receptor alpha

(FRo) levels derived from subjects identified\as having late-stage cancer.

The method of any one of claims 105 to 107, wheiin the cancer is breast cancer,
thyroid cancer, colorectal cancer, endometrial cancer\fallopian tube cancer, ovarian

cancer or lung cancer.

A method of treating folate receptor alpha-expressing cancerNn a subject, comprising:

a. exposing a biological sample of the subject to:

i. the antibody of any one of claims 1, 19, 22, 40, 43, 61, 64 \r 82, or an

antigen-binding fragment thercof, or
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110.

111.

112.

113.

114.

115.

116.

ii. an antibody, or antigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRo) that is bound by the antibody of any
one of claims 1, 19, 22, 40, 43, 61, 64 or 82;

b. quantifying the amount of folate receptor alpha (FR) present in the sample;

comparing the amount of folate receptor alpha (FR) present in the sample to a

own standard;

d. deteripining whether the subject’s folate receptor alpha (FRa) levels fall within

the levelg of FR associated with cancer; and
e. administerin@\lo the patient ,or prescribing, a treatment for the cancer.

The method of claim 109, wherein the biological sample is derived from urine, blood,

serum, plasma, saliva, ascitgs, circulating cells, circulating tumor cells, cells that are not
tissue associated, tissues, surgjcally resected tumor tissue, biopsies, fine needle

aspiration samples, or histologicyl preparations.

The method of claim 109, wherein thg, cancer is of epithelial origin.

The method of claim 111, wherein the epitelial cancer is breast cancer, thyroid cancer,
colorectal cancer, endometrial cancer, fallopiyn tube cancer, ovarian cancer or lung

cancer.

The method of claim 112, wherein the 11{ng cancer is\adenocarcinoma or squamous cell

carcinoma.
The method of claim 109, wherein the cancer is ovarian canc

The method of claim 109, wherein the known standard comprisesNolale receptor alpha

(FRo) levels derived from subjects identified as being free of cancen

The method of claim 109, wherein the known standard comprises folate rd¢eptor alpha

(FRa) levels derived from subjects identified as having early-stage cancer.
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117. The method of claim 109, wherein the known standard comprises folate receptor alpha

(FRa) levels derived from subjects identified as having mid-stage cancer.

8. The method of claim 109, wherein the known standard comprises folate receptor alpha

(FRo) levels derived from subjects identified as having late-stage cancer.

119. Theymethod of any one of claims 116 to 128, wherein the cancer is breast cancer,
thyroi¥ cancer, colorectal cancer, endometrial cancer, fallopian tube cancer, ovarian

cancer onung cancer.

120. The method oRany one of claims 88 to 119, wherein the step of exposing a biological

sample of the subyject to:

i. the antibody of any one of claims 1, 19, 22, 40, 43, 61, 64 or 82, or an

antigen-bindng fragment thereof, or

ii. an antibody, or anjigen-binding fragment thereof, capable of binding the
epitope of folate recdptor alpha (FRo) that is bound by the antibody of any
one of claims 1, 19, 22\40), 43, 61, 64 or 82;

further comprises exposing the biological’sample of the subject to a second antibody, or

antigen-binding fragment thereof, selected figm:

iii. the antibody of any one of claims 1, Y9, 22, 40, 43, 61, 64 or 82, or an

antigen-binding fragment thereof, or

iv. an antibody, or antigen-binding fragment thekgof, capable of binding the
epitope of folate receptor alpha (FR) that is boynd by the antibody of any
one of claims 1, 19, 22, 40, 43, 61, 64 or 82;

121. The method of claim 120, wherein the second antibody is different friym the first

antibody.
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122. The method of claim 120, wherein the biological sample of the subject is exposed to:

i. the antibody of claim 1 or claim 19, or antigen-binding fragment thereof,
and is then exposed to the antibody of any one of claims 22 or 40, 43 or

61, or 64 or 82;

ii. the antibody of claim 22 or claim 40, or antigen-binding fragment thereof,
and is then exposed to the antibody of any one of claims 1 or 19, 43 or 61,

or 64 or 82;

iii. thg antibody of claim 43 or claim 61, or antigen-binding fragment thereof,

and ¥ then exposed (o the antibody of any one of claims 1 or 19, 22 or 40,

or 64 ox 82; or

iv. the antibodyof claim 64 or claim 82, or antigen-binding fragment thereof,
and is then expysed to the antibody of any one of claims 1 or 19, 22 or 40,

or43 or 61.

123. The method of claim 120, wherein the biological sample of the subject is exposed to:

i. the antibody of claim 1 or ckiim 19, or antigen-binding fragment thereof,
and is then exposed (o an antibgdy, or antigen-binding fragment thereof,
capable of binding the epitope ofNplate receptor alpha (FRa) that is bound
by the antibody of any one of claim)\22 or 40, 43 or 61, or 64 or 82;
ii. the antibody of claim 22 or claim 40, or agtigen-binding fragment thereof,

-binding fragment thereof,
alpha (FRo) that is bound

61, or 64 or 82;

and is then exposed to an antibody, or antig
capable of binding the epilope of folate receplt

by the antibody of any one of claims 1 or 19, 43 «
iii. the antibody of claim 43 or claim 61, or antigen-binding fragment thereof,
and is then exposed (o an antibody, or antigen-binding fragment thercof,
capable of binding the epitope of folate receptor alpha (FRa, that is bound

by the antibody of any onc of claims | or 19, 22 or 40, or 64 o1\
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the antibody of claim 64 or claim 82, or antigen-binding fragment thereof,

and is then exposed to an antibody, or antigen-binding fragment thereof,

capable of binding the epitope of folate receptor alpha (FRa) that is bound
by the antibody of any one of claims 1 or 19, 22 or 40, or 43 or 61.

124. TI& method of claim 120, wherein the biological sample of the subject is exposed to:

e

ii.

iii.

1v.

an antibody, or antigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRo) that is bound by the antibody of
Jdaim 1 or claim 19, and is then exposed to the antibody of any one of

clajms 22 or 40, 43 or 61, or 64 or 82;

an antibody, or antigen-binding fragment thereof, capable of binding the
epitope oNfolate receptor alpha (FRo) that is bound by the antibody of
claim 22 or &laim 40, and is then exposed to the antibody of any one of

claims 1 or 19,3 or 61, or 64 or 82;

an antibody, or antid¢n-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRoy) that is bound by the antibody of
claim 43 or claim 61, and\is then exposed to the antibody of any one of

claims 1 or 19, 22 or 40, or§4 or 82; or

an antibody, or antigen-binding fxagment thereof, capable of binding the
epitope of folate receptor alpha (I'R¢) that is bound by the antibody of
claim 64 or claim 82, and is then expdsed to the antibody of any one of

claims 1 or 19, 22 or 40, or 43 or 61.

125. 'The method of claim 120, wherein the biological sample oY, the subject is exposed to:

i

an antibody, or antigen-binding fragment thereof, §apable of binding the

epitope of folate receptor alpha (FRo) that is bound by the antibody of
claim 1 or claim 19, and is then exposed to an antibody)\or antigen-

binding fragment thereof, capable of binding the epitope o\ folate receptor
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alpha (FRoy) that is bound by the antibody of any one of claims 22 or 40,
43 or 61, or 64 or 82;

an antibody, or antigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRoy) that is bound by the antibody of
claim 22 or claim 40, and is then exposed to an antibody, or antigen-
binding fragment thereof, capable of binding the epitope of folate receptor
alpha (FRoy) that is bound by the antibody of any one of claims 1 or 19, 43
or 61, or 64 or 82;

anantibody, or antigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRo) that is bound by the antibody of
claim 44 or claim 61, and is then exposed to an antibody, or antigen-
binding [thgment thereof, capable of binding the epitope of folate receptor
alpha (FRo) Yhat is bound by the antibody of any one of claims 1 or 19, 22

or 40, or 64 or 32; or

an antibody, or antigkn-binding fragment thereof, capable of binding the
epitope of folate receptdy alpha (FRay) that is bound by the antibody of
claim 64 or claim 82, and '} then exposed to an antibody, or antigen-
binding fragment thereof, capable of binding the epitope of folate receptor
alpha (FRoy) that is bound by (ha antibody of any one of claims 1 or 19, 22
or40, or 43 or 61.

126. The method of any one of claims 99 to 108, wherein'the method is conducted following

treatment of the subject for cancer.

127. The method of any one of claims 85 to 125, wherein the antibody, or antibody

fragment, is labeled.

128. The method of claim 127, wherein the label is a radiolabel, a fluorescent label, an

epitope tag, biotin, a chromophore label, an ECL label, or an enzyme.
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129. The method of any one of claims 85 (o0 125, wherein the exposed folate receptor alpha

(FR0) is or is not bound to a cell.

130. The method of any one of claims 85 to 125, wherein the presence of folate receptor
alpha (FRo) in the sample is detected using western blot, immunohistochemistry, flow
cifometery, radioimmunoassay, immunoprecipitation, electrochemiluminescence
imniynoassay (ECLIA), or ELISA.

131. A kit for Netecting the presence of folate receptor alpha (FR) in a biological sample,

comprising:

1. at lehst one antibody of any one of claims 1 to 7, 19, 22 to 28, 40, 43-49,

ii. i r an antigen-binding fragment thereof, capable of binding
the epitope of IQlate receptor alpha (FRe) that is bound by the antibody of

any one of claims\ 9, 40, 61, or 82; and

a vessel for containing the antibody\when not in use, and instructions for use of the

antibody.

132. A kit for detecting the presence of folate recgptor alpha (FRo) in a biological sample,

comprising:

i. at least one antibody of any one of claiys 1 to 7, 19, 22 to 28, 40, 43-49,

61, 64-70, or 82, or an antigen-binding fragment thereof, and/or

ii. an antibody, or an antigen-binding fragment thdgeof, capable of binding
the epitope of folate receptor alpha (FR) that is Bound by the antibody of

any one of claims 19, 40, 61, or 82;

wherein the included antibody, or antigen-binding fragment thereof, is 3{fixed to a solid

support.
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133.

134.

135.

136.

137.

138.

139.

A kit for detecting the presence of folate receptor alpha (FR) in a biological sample,

comprising:

i. atleast one antibody of any one of claims 1 to 7, 19, 22 to 28, 40, 43-49,
61, 64-70, or 82, or an antigen-binding fragment thereof, and/or

ii. an antibody, or an antigen-binding fragment thereof, capable of binding
the epitope of folate receptor alpha (FRq) that is bound by the antibody of
any one of claims 19, 40, 61, or 82;

wherein the inclded antibody, or antigen-binding fragment thereof, is detectably

labeled.

The method of any one &f claims 88 to 97, wherein the subject’s folate receptor alpha

(FRo levels are indicative\Qf the type of cancer afflicting the subject.

The method of claim 134, wherdin the cancer is lung adenocarcinoma or squamous cell

lung carcinoma.

An’isolated antibody, or antigen-bindingfragment thereof, capable of binding the
epitope of folate receptor alpha (FRo) thatg bound by the antibody of any one of
claims 19, 40, 61, or 82.

The antibody, or fragment, of claim 136, wherein the antibody, or fragment, is

recombinant.

The isolated antibody, or antigen-binding fragment thereoR, of either claim 136 or 137,
wherein the folate receptor alpha (FR) epitope bound by the\antibody of claim 19
comprises amino acid residues 41-53 of SEQ ID NO: 1.

The isolated antibody, or antigen-binding fragment thereof, of either }Jaim 136 or 137,
wherein the folate receptor alpha (FR) epitope bound by the antibody o claim 61
comprises amino acid residues 68-80 or 92-105 of SEQ ID NO: 1.
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140. The isolated antibody, or antigen-binding [ragment thereof, of either claim 136 or 137,
wherein the folate receptor alpha (FR) epitope bound by the antibody of claim 61
comprises amino acid residues 68-80 and 92-105 of SEQ ID NO: 1.

141. Thy isolated antibody, or antigen-binding fragment thereof, of either claim 136 or 137,
wherel

comprisés amino acid residues 199-209 of SEQ ID NO: 1.

the folate receptor alpha (FRo) epitope bound by the antibody of claim 82

142. The isolated ahtibody of any one of claims 1 to 7, 19, 22 to 28, 40, 43-49, 61, 64-70,

82, 136, or 137, wherein the antibody is detectably labeled.

143. The antibody of claim 142, wherein the detectable label is a radiolabel, a fluorescent

label, an epitope tag, biotiy, a chromophore label, an ECL label, or an enzyme.

144. The antibody of claim 143, whe¥ein the label is ruthenium, H1h-DOTA, .
diethylenetriaminepentaacetic acid\DTPA), horseradish peroxidase, alkaline

phosphatase and beta-galactosidase, Ox poly-histidine.

145. A method of detecting folate receptor alpha\FRa)-expressing cancer in a biological
sample, comprising exposing the sample to thé\antibody of any one of claims 1 to 7, 19,
22 to 28, 40, 43-49, 61, 64-70, 82, 136, or 137, 0 antigen-binding fragment thereof,
and detecting folate receptor alpha (FRo).

146. The method of any one of claims 85 to 119, wherein the aljbody, or antigen-binding

fragment, is affixed to a solid support.

The method of any one of claims 88 to 98 further comprising predicting a fakprable outcome for
a subject having adenocarcinoma that expresses folate receptor alpha (FRo), wherein a favorable

outcome is defined as having an increased 5-year survival rate.
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What is Claimed:

1.

A method of detecting folate receptor alpha (FRa) in a biological sample, comprising

exposing the sample to an antibody or antigen-binding fragment comprising:

a.

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a light
chain CDR2 having the amino acid sequence of SEQ ID NO: 3, a light chain
CDR3 having the amino acid sequence of SEQ ID NO: 4, a heavy chain CDR1
having the amino acid sequence of SEQ ID NO: 6, a heavy chain CDR2 having
the amino acid sequence of SEQ ID NO: 7, and a heavy chain CDR3 having the
amino acid sequence of SEQ ID NO: §;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a light
chain CDR2 having the amino acid sequence of SEQ ID NO: 11, a light chain
CDR3 having the amino acid sequence of SEQ ID NO: 12, a heavy chain CDR1
having the amino acid sequence of SEQ ID NO: 14, a heavy chain CDR2 having
the amino acid sequence of SEQ ID NO: 15, and a heavy chain CDR3 having the
amino acid sequence of SEQ ID NO: 16;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a light
chain CDR2 having the amino acid sequence of SEQ ID NO: 19, a light chain
CDR3 having the amino acid sequence of SEQ ID NO: 20, a heavy chain CDRI
having the amino acid sequence of SEQ ID NO: 22, a heavy chain CDR2 having
the amino acid sequence of SEQ ID NO: 23, and a heavy chain CDR3 having the
amino acid sequence of SEQ ID NO: 24; or

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a light
chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a light chain
CDR3 having the amino acid sequence of SEQ ID NO: 28, a heavy chain CDRI
having the amino acid sequence of SEQ ID NO: 30, a heavy chain CDR2 having
the amino acid sequence of SEQ ID NO: 31, and a heavy chain CDR3 having the
amino acid sequence of SEQ ID NO: 32;
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and detecting folate receptor alpha (FRa).

. The method of claim 1, wherein the biological sample is derived from urine, blood,
serum, plasma, saliva, ascites, circulating cells, circulating tumor cells, cells that are not
tissue associated, tissues, surgically resected tumor tissue, biopsies, fine needle aspiration

samples, or histological preparations.

. A method of diagnosing a folate receptor alpha-expressing cancer in a subject,

comprising;:

a. exposing a biological sample of the subject to:

i. an antibody, or antigen-binding fragment thereof, comprising

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 3, a light
chain CDR3 having the amino acid sequence of SEQ ID NO: 4, a heavy
chain CDR1 having the amino acid sequence of SEQ ID NO: 6, a heavy
chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 8§;

a light chain CDR1 having the amino acid sequence of SEQ 1D NO: 10, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 11, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 12, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 14, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

a light chain CDRI1 having the amino acid sequence of SEQ ID NO: 18, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 19, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 20, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 22, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and
a heavy chain CDR3 having the amino acid sequence of SEQ 1D NO: 24; or
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a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 28, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 30, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 32;

or

. an antibody, or antigen-binding fragment thereof, capable of binding the

epitope of folate receptor alpha (FRa) that is bound by said antibody or

antigen-binding fragment of (i);

b. quantifying the amount of folate receptor alpha (FRa) present in the sample;

c. comparing the amount of folate receptor alpha (FRa) present in the sample to a

known standard; and

d. determining whether the subject’s folate receptor alpha (FRa) levels fall within

the levels of folate receptor alpha (FRa) associated with cancer.

4. A method of monitoring a folate receptor alpha-expressing cancer in a subject,

comprising:

a. exposing a biological sample of the subject to:

i

an antibody, or antigen-binding fragment thereof, comprising

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 3, a light
chain CDR3 having the amino acid sequence of SEQ ID NO: 4, a heavy
chain CDRI1 having the amino acid sequence of SEQ ID NO: 6, a heavy
chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: §;
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a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 11, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 12, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 14, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 19, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 20, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 22, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 28, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 30, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 32;

or

ii. an antibody, or antigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRa) that is bound by said antibody or
antigen-binding fragment of (i);

. quantifying the amount of folate receptor alpha (FRot) present in the sample that

is bound by the antibody or antigen-binding fragment thereof;

comparing the amount of folate receptor alpha (FRa) present in the sample to

either

i. aknown standard, or
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i.

a biological sample obtained from the subject at an earlier point in time;

and

d. determining whether the subject’s folate receptor alpha (FRa) levels are

indicative of cancer progression, regression or stable disease.

5. A method of treating folate receptor alpha-expressing cancer in a subject, comprising:

a. exposing a biological sample of the subject to:

i.

an antibody, or antigen-binding fragment thereof, comprising

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 3, a light
chain CDR3 having the amino acid sequence of SEQ ID NO: 4, a heavy
chain CDR1 having the amino acid sequence of SEQ ID NO: 6, a heavy
chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 8;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 11, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 12, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 14, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 19, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 20, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 22, a
heavy chain CDR2 having the amino acid sequence of SEQ 1D NO: 23, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or
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a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 28, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 30, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 32;

or

ii. an antibody, or antigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRa) that is bound by said antibody or

antigen-binding fragment of (i);

b. quantifying the amount of folate receptor alpha (FRc) present in the sample;

c. comparing the amount of folate receptor alpha (FR¢) present in the sample to a

known standard;

d. determining whether the subject’s folate receptor alpha (FRo) levels fall within

the levels of FRo associated with cancer; and

e. administering to the patient, or prescribing, a treatment for the cancer,

6. A method of detecting folate receptor alpha (FRo) in a biological sample, comprising
exposing a biological sample of a subject to a first antibody, or antigen-binding

fragment thereof, selected from:

i. an antibody, or antigen-binding fragment thereof, comprising

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 3, a light
chain CDR3 having the amino acid sequence of SEQ ID NO: 4, a heavy
chain CDR1 having the amino acid sequence of SEQ ID NO: 6, a heavy
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chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 8;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 11, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 12, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 14, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 19, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 20, a
heavy chain CDRI1 having the amino acid sequence of SEQ ID NO: 22, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 28, a
heavy chain CDRI1 having the amino acid sequence of SEQ ID NO: 30, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 32;

or

. an antibody, or antigen-binding fragment thereof, capable of binding the

epitope of folate receptor alpha (FRo) that is bound by said antibody or

antigen-binding fragment of (i);

further comprising exposing the biological sample of the subject to a second antibody,

or antigen-binding fragment thereof, selected from:
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iii. an antibody, or antigen-binding fragment thereof, comprising

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 3, a light
chain CDR3 having the amino acid sequence of SEQ ID NO: 4, a heavy
chain CDR1 having the amino acid sequence of SEQ ID NO: 6, a heavy
chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 8;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 11, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 12, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 14, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 19, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 20, a
heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 22, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or

a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a
light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a
light chain CDR3 having the amino acid sequence of SEQ ID NO: 28, a
heavy chain CDR1 having the amino acid sequence of SEQ 1D NO: 30, a
heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and
a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 32;

or
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iv. an antibody, or antigen-binding fragment thereof, capable of binding the
epitope of folate receptor alpha (FRa) that is bound by said antibody or

antigen-binding fragment of (iii).

7. An isolated antibody, or antigen-binding fragment thereof, specific for folate receptor alpha

(FRa) comprising:

a. a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 3, a light chain CDR3 having the amino acid
sequence of SEQ ID NO: 4, a heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 6,
a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy chain CDR3
having the amino acid sequence of SEQ ID NO: 8;

b. a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 11, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 12, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 14, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

¢. a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 19, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 20, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 22, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or

d. a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 27, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 28, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 30, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 32.

8. The isolated antibody or antigen-binding fragment of claim 7, wherein the antibody is a

murine antibody.

9. The isolated antibody or antigen-binding fragment of claim 7, wherein the antibody isotype

is IgG.
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10. The isolated antibody or antigen-binding fragment of claim 7, wherein the antibody is

chimeric.

11. The isolated antibody or antigen-binding fragment of claim 7, wherein the antibody is

humanized.
12. The isolated antibody of claim 7, wherein the antibody is detectably labeled.

13. The isolated antibody of claim 7, wherein said antibody or antigen-binding fragment is
capable of binding to folate receptor alpha (FRa) with a dissociation constant of 1%10° M or less.

14. A kit for detecting the presence of folate receptor alpha (FRay) in a biological sample,
comprising the antibody or antigen-binding fragment of claim 7 and a vessel for containing the
antibody or antigen-binding fragment, when not in use, and instructions for use of the antibody or

antigen-binding fragment.

15. An isolated polynucleotide encoding an antibody, or antigen-binding fragment thereof,
specific for folate receptor alpha (FRa), said antibody or antigen-binding fragment comprising:

a) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 3, a light chain CDR3 having the amino acid
sequence of SEQ ID NO: 4, a heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 6,
a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy chain CDR3
having the amino acid sequence of SEQ ID NO: 8;

b) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 11, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 12, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 14, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

c) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 19, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 20, a heavy chain CDR1 having the amino acid sequence of SEQ ID
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NO: 22, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or

d) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 27, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 28, a heavy chain CDR1 having the amino acid sequence of SEQ |ID
NO: 30, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 32.

16. A vector comprising the isolated polynucleotide of claim 15.
17. A cell comprising the isolated polynucleotide of claim 15.
18. The isolated polynucleotide of claim 15, wherein said polynucleotide encodes an antibody,

or antigen-binding fragment thereof, specific for folate receptor alpha (FRa), said antibody or
antigen-binding fragment comprising a light chain CDR1 having the amino acid sequence of SEQ
ID NO: 26, a light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a light chain
CDR3 having the amino acid sequence of SEQ ID NO: 28, a heavy chain CDR1 having the amino
acid sequence of SEQ ID NO: 30, a heavy chain CDR2 having the amino acid sequence of SEQ ID
NO: 31, and a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 32.

19. A vector comprising the isolated polynucleotide of claim 18.
20. A cell comprising the isolated polynucleotide of claim 18.
21. A cell that produces an antibody, or antigen-binding fragment thereof, specific for folate

receptor alpha (FRa), said antibody or antigen-binding fragment comprising:

a) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 3, a light chain CDR3 having the amino acid
sequence of SEQ ID NO: 4, a heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 6,
a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy chain CDR3
having the amino acid sequence of SEQ ID NO: 8;

b) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 11, a light chain CDR3 having the amino
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acid sequence of SEQ ID NO: 12, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 14, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

¢) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 19, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 20, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 22, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or

d) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 27, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 28, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 30, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 32.

22. The cell of claim 21, wherein said cell is a hybridoma.

23. A recombinant polynucleotide encoding an antibody, or antigen-binding fragment thereof,
specific for folate receptor alpha (FRa), said antibody or antigen-binding fragment comprising:

a) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 2, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 3, a light chain CDR3 having the amino acid
sequence of SEQ ID NO: 4, a heavy chain CDR1 having the amino acid sequence of SEQ ID NO: 6,
a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 7, and a heavy chain CDR3
having the amino acid sequence of SEQ ID NO: 8;

b) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 10, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 11, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 12, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 14, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 15, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 16;

c) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 18, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 19, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 20, a heavy chain CDR1 having the amino acid sequence of SEQ ID
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NO: 22, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 23, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 24; or

d) a light chain CDR1 having the amino acid sequence of SEQ ID NO: 26, a light chain
CDR2 having the amino acid sequence of SEQ ID NO: 27, a light chain CDR3 having the amino
acid sequence of SEQ ID NO: 28, a heavy chain CDR1 having the amino acid sequence of SEQ ID
NO: 30, a heavy chain CDR2 having the amino acid sequence of SEQ ID NO: 31, and a heavy
chain CDR3 having the amino acid sequence of SEQ ID NO: 32.

24. A cell comprising the recombinant polynucleotide of claim 23.

25. The recombinant polynucleotide of claim 23, wherein said polynucleotide encodes an
antibody, or antigen-binding fragment thereof, specific for folate receptor alpha (FRa), said antibody
or antigen-binding fragment comprising a light chain CDR1 having the amino acid sequence of SEQ
ID NO: 26, a light chain CDR2 having the amino acid sequence of SEQ ID NO: 27, a light chain
CDR3 having the amino acid sequence of SEQ ID NO: 28, a heavy chain CDR1 having the amino
acid sequence of SEQ ID NO: 30, a heavy chain CDR2 having the amino acid sequence of SEQ ID
NO: 31, and a heavy chain CDR3 having the amino acid sequence of SEQ ID NO: 32.

26. A vector comprising the recombinant polynucleotide of claim 25.

27. A cell comprising the recombinant polynucleotide of claim 25.
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