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WHAT IS CLAIMED IS: 

1. A method of treating a patient having a folate receptor I (FOLR1)-mediated d ease 

comprising: 

(a)  measuring the shed FOLR1 protein level in a sample taken from a pati ; t; and 

(b)  administering to the patient a fixed dose of an active agent comp' sing an antibody 

or antigen-binding fragment thereof that modulates FOLR1 . tivity if the patients 

shed FOLR1 protein level is elevated relative to a reference FOLR1 protein level; 

wherein the active agent effectively treats the disease or diso a -r. 

2. A method of treating a patient having a FOLR1-mediated isease or disorder comprising: 

(a)  administering to a patient having a FOLR1-meg iated disease or disorder a fixed dose 

of an active agent comprising an antibod 	or antigen-binding fragment thereof that 

modulates FOLR1 activity; 

(b)  measuring the patient'sshed FO 	1 protein level using an antibody or antigen- 

binding fragment thereof that , oes not competitively inhibit the binding of the active 

agent to FOLR1; and 

(c)  increasing the amou 	and/or frequency of subsequent fixed doses if the patient's 

shed FOLR1 prot. n level is elevated relative to a reference FOLR1 protein level; 

wherein a decrease i 	shed FOLR1 levels of the patient is indicative of treatment efficacy. 

3. A method of dec asing FOLR1 protein in a patient comprising: 

(a)  meas i ing the shed FOLR1 protein level in a sample taken from a patient having a 

F 9 LR1-mediated disease or disorder; and 

(b)  administering to the patient a fixed dose of an active agent comprising an antibody 

or antigen-binding fragment thereof that modulates FOLR1 activity if the patient's 

shed FOLR1 protein level is elevated relative to a reference FOLR1 protein level; 

wherein the administration of the active agent decreases shed FOLR1 levels in the patient. 
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4. A method of decreasing FOLR1 protein in a patient comprising: 

(a)  administering to a patient having a FOLR1-mediated disease or disorder a fixe dose 

of an active agent comprising an antibody or antigen-binding fragment t 	reof that 

modulates FOLRI activity; 

(b)  measuring a patient's shed FOI,12.1 protein level using an an 	-iody or antigen- 

binding fragment thereof that does not competitively inhibit t 	binding of the active 

agent to FOI,R1; and 

(c) increasing the amount and/or frequency of subsequ, t fixed doses if the patient's 

shed FOLR1 protein level is elevated relative to a eference FOLR1 protein level; 

wherein the administration of the active agent decrea -s shed FOLR1 levels in the patient. 

5. 	A method of monitoring therapeutic efficacy of • fixed dose of an active agent comprising 

an antibody or antigen-binding fragment thereof that modulates FOLR1 activity in a patient 

having a folate receptor 1 (FOLR1)-medi.ted disease comprising: 

(a) measuring a first shed FOL • 	protein level in a patient having a FOLR1-mediated 

disease or disorder; 

(b) administering to the . .t ent a fixed dose of an active agent comprising an antibody 

or antigen-bindin: fragment thereof that modulates FOLR1 activity; 

(c) measuring a --eond shed FOLR1 protein level in the patient following active agent 

administr. ion; and 

(d) come: 	g the second shed FOLR1 protein level to the first shed FOLR1 protein 

1 	el; 

whe in the first and second shed FOLR1 levels are measured using an antibody or antigen-

binding fragment that does not competitively inhibit the binding of the active agent 

to FOLR1; and 

- 68 - 



WO 2014/036495 
	

PCT/US2013/057682 

wherein a decrease between the first and second shed FOLR1 levels indicates therapeuti 

efficacy. 

6. A method of treating a patient having a FOLRI-mediated disease or disorder compr ing: 

(a) administering to a patient having a FOLR1-mediated disease or disorde . fixed dose 

of an active agent comprising an antibody or antigen-binding frag , ent thereof that 

modulates FOLR1 activity; 

(b) submitting a sample taken from the patient for measureme 	of shed FOLR1 protein 

level; 

(c) determining from the results of the measurement 	ether the patients shed FOLR I 

protein level is elevated relative a reference FO 	' 1 protein level; and, 

(d) increasing the amount and/or frequency o • subsequent fixed doses if the patient's 

shed FOLR1 protein level is elevated; 

wherein the shed FOLRI level is measu 	using an antibody that does not competitively 

inhibit the binding of the active . gent to FOLR1. 

7. A method of treating a patient hav 	g a FOLR1-mediated disease or disorder comprising: 

(a) administering to a pa 	having a FOLR1-mediated disease or disorder a fixed dose 

of an active agent • omprising an antibody or antigen-binding fragment thereof that 

modulates FO 	' 1 activity; 

(b) submitting 	sample taken from the patient for measurement of a shed FOLRI 

protei 	evel and comparison to a reference FOLR1 protein level; and 

(c) inc easing the amount and/or frequency of subsequent fixed doses if the patient's 

shed FOLR1 protein level is elevated; 

w 

	

	rein a decrease in the shed FOLRI levels of the patient is indicative of treatment 

efficacy. 

8 A method of treating a patient having a FOLR1-mediated disease or disorder comprising: 
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(a)  obtaining a sample from a patient having a FOLR1-mediated disease or disorde , 

where the patient has received a fixed dose of an active agent comprisi :. an 

antibody or antigen-binding fragment thereof that modulates FOLR1 activi •; 

(b)  measuring a shed FOLR1 protein level from the sample using . 	antibody or 

antigen-binding fragment thereof that does not competitively inhi 0 It the binding of 

the active agent to FOLR1; 

(c)  determining whether the patient's shed FOLR1 protein levi is elevated relative to a 

reference FOLR1 protein level; 

(d)  increasing or instructing a healthcare provider 	o increase the amount and/or 

frequency of subsequent fixed doses if the p• Tent's shed FOLR1 protein level is 

elevated; 

wherein a decrease in the shed FOLR1 protei 	evel of the patient is indicative of treatment 

efficacy. 

9. 	A method of treating a patient having . 	OLR1-mediated disease comprising: 

(a)  measuring the FOLR1 pro -in level on circulating tumor cells taken from a patient; 

and 

(b)  administering to t 	patient a fixed dose of an active agent comprising an antibody 

or antigen-bin. ng fragment thereof that modulates FOLR1 activity if the FOLR1 

protein lev 	on the patient's circulating tumor cells is elevated relative to a reference 

FOLR protein level; 

wherein t 	active agent effectively treats the disease or disorder. 

10. 	A met id of treating a patient having a FOLRI -mediated disease or disorder comprising: 

(a administering to a patient having a FOLR1-mediated disease or disorder a fixed dose 

of an active agent comprising an antibody or antigen-binding fragment thereof that 

modulates FOLR1 activity; 
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(b) measuring a patient's FOLR1 protein level on circulating tumor cells using 

antibody or antigen-binding fragment thereof that does not competitively inhi . 't the 

binding of the active agent to FOLR1; and 

(c) increasing the amount and/or frequency of subsequent fixed doses i the FOLR1 

protein level on the patient's circulating tumor cells is elevated rel 	ye to a reference 

FOLR1 protein level; 

wherein a decrease in FOLR1 levels on the patient's circulating t 	or cells is indicative of 

treatment efficacy. 

11. 	A method of decreasing FOLR1 protein in a patient comp sing: 

(a) measuring the FOLR1 protein level on circul. ing tumor cells taken from a patient 

having a FOLR1-mediated disease or diso der using an antibody or antigen-binding 

fragment thereof; and 

(b) administering to the patient a fixe 	dose of an active agent comprising an antibody 

or antigen-binding fragment 	ereof that modulates FOLR1 activity if the FOLR1 

protein level on the patien ' circulating tumor cells is elevated relative to a reference 

FOLR1 protein level; 

wherein the administratio 	of the active agent decreases FOLR1 levels in the patient. 

12. 	A method of decreasi g FOLR1 protein in a patient having a FOLR1-mediated disease or 

disorder comprisi 	: 

(a) admini ering to a patient having a FOLR1-mediated disease or disorder a fixed dose 

of 	active agent comprising an antibody or antigen-binding fragment thereof that 

odulates FOLR1 activity; 

(b) measuring a patient's 	FOLR1 protein level on circulating tumor cells using an 

antibody or antigen-binding fragment thereof that does not competitively inhibit the 

binding of the active agent to FOLR I ; and 

/ 
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(c) increasing the amount or frequency of subsequent fixed doses if the FOLR1 prote 

level on the patient's circulating tumor cells is elevated relative to a ref- ence 

FOLR1 protein level; 

wherein the administration of the active agent decreases FOLRI levels in the . • tient. 

13. A method of monitoring therapeutic efficacy of a fixed dose of an activ- agent comprising 

an antibody or antigen-binding fragment thereof that modulates FOL r 1 activity in a patient 

comprising: 

(a) measuring a first FOLR1 protein level in a patient' 	circulating tumor cells taken 

from a patient having a FOLR1-mediated disease t disorder; 

(b) administering to the patient a fixed dose of 	active agent comprising an antibody 

or antigen-binding fragment thereof that • • dulates FOLR1 activity; 

(c) measuring a second FOLR1 protein 1 	el in a patient's circulating tumor cells taken 

from the patient following active • . ent administration; and 

(d) comparing the second FOLR 	. rotein level to the first FOLR1 protein level; 

wherein the first and second F• R1 levels are measured using an antibody or antigen-

binding fragment tha dose not competitively inhibit the binding of the active agent 

to FOLR1; and 

wherein a decrease . etween the first and second FOLRI levels indicates therapeutic 

efficacy. 

14. A method of tre• 	g a patient having a FOLR1-mediated disease or disorder comprising: 

(a) a. 	inistering to a patient having a FOLR1-mediated disease or disorder a fixed dose 

of an active agent comprising an antibody or antigen-binding fragment thereof that 

modulates FOLRI activity; 

(b) submitting a sample of circulating tumor cells taken from the patient for 

measurement of FOLR1 protein level; 
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(c) determining from the results of the measurement whether the FOLRI protein ley 

on the patient's circulating tumor cells is elevated relative to a reference F• 	RI 

protein level; and, 

(d) increasing the amount and/or frequency of subsequent fixed doses ' 	the FOLR1 

protein level on the patient's circulating tumor cells is elevat 	relative to the 

reference FOLRI protein level; 

wherein the FOLR1 level is measured using an antibody that doe not competitively inhibit 

the binding of the active agent to FOLR1. 

15. A method of treating a patient having a FOLR1-mediated dise se or disorder comprising: 

(a) administering to a patient having a FOLR1-meliated disease or disorder a fixed dose 

of an active agent comprising an antibod 	or antigen-binding fragment thereof that 

modulates FOLR1 activity; 

(b) submitting a sample of circul. mg tumor cells 	taken from the patient for 

measurement of shed FOLR protein level and comparison to a reference FOLR1 

protein level; and 

(c) increasing the amou 	and/or frequency of subsequent fixed doses if the FOLR1 

protein level on 	e patient's circulating tumor cells is elevated compared to the 

reference FO 	'1 protein level; 

wherein a decre..e in the FOLR1 protein levels on the patient's circulating tumor cells is 

indic. we of treatment efficacy. 

16. A method o 	reating a patient having a FOLR1-mediated disease or disorder comprising: 

(a) 	obtaining a sample of circulating tumor cells from a patient having a FOLRI-

mediated disease or disorder, where the patient has received a fixed dose of an active 

agent comprising an antibody or antigen-binding fragment thereof that modulates 

FOLRI activity; 
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(b) measuring a FOLR1 protein level from the sample using an antibody or antige , 

binding fragment thereof that does not competitively inhibit the binding of the , c we 

agent to FOLR1; 

(c) determining whether the 	FOLR1 protein level on the patient's c r 	lating tumor 

cells is elevated relative to a reference FOLR1 protein level; 

(d) increasing or instructing a healthcare provider to increase th- amount or frequency 

of subsequent fixed doses if the 	FOLR1 protein level . 	the patient's circulating 

tumor cells is elevated relative to the reference FOLR 	protein level; 

wherein a decrease in the FOLR1 protein level on the patient's 	culating tumor cells is indicative 

of treatment efficacy.17. 	The method of claim 	or 3, wherein the shed FOLR1 is 

measured using an antibody that does not comp itively inhibit binding of the active agent 

to FOLR1. 

18. The method of claim 9 or 11, wherein 	e FOLR1 on circulating tumor cells is measured 

using an antibody that does not comp - titively inhibit binding of the active agent to FOLR1. 

19. The method of any one of clai 	2, 4, 5, 10, 12, or 13, wherein the patient's shed FOLR1 

protein level or the patient's 	OLR1 level of circulating tumor cells is detected in a sample 

or sample obtained fro 	I e patient. 

20. The method of any one of claims 1, 3, 6-9, 11, or 14-19, wherein the measured FOLR1 

protein level is 	easured in a bodily fluid and/or wherein the sample is a bodily fluid 

sample. 

21. The me 	od of claim 20, wherein said bodily fluid is ascites fluid. 

22. The 	ethod of claim 20, wherein said bodily fluid is serum, blood, or plasma. 

23. he method of any of claims 1, 3, 6-9, 11, or 14-19, wherein the measured FOLR1 protein 

level is measured in a peripheral blood sample and/or wherein the sample is a peripheral 

blood sample. 
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24.  The method of any of claims 1-23, wherein said patient has cancer. 

25.  The method of any one 'cif claims 1-23, wherein said FOLR1-mediated disease or disor. r is 

cancer. 

26.  The method of claim 24 or 25, wherein said cancer is a FOLR1 elevated ca 	er selected 

from the group consisting of: ovarian, non-small cell lung cancer, uteri • , endometrial, 

pancreatic, renal, lung, and breast cancer. 

27.  The method of claim 26, wherein said ovarian cancer is platinu. 	resistant or platinum 

refractory. 

28.  The method of claim 26, wherein said lung cancer is non-sm 1 cell lung cancer (NSCLC). 

29.  The method of claim 26, wherein said cancer is endome • al cancer. 

30.  The method of any of claims 2, 4-8, 10, or 12-29, w. erein said antibody or antigen-binding 

fragment thereof used to measure FOLR1 prote 	level is a murine, chimeric, humanized, 

resurfaced, or human antibody or antigen-bi • ing fragment thereof. 

31.  The method of any one of claims 2, 4-: 	10, or 12-30, wherein said antibody or antigen- 

binding fragment thereof used to 	asure FOLR1 protein level binds to a human folate 

receptor 1 with a Kd of about 1.0 M to about 10 nM. 

32.  The method of any one of 	aims 2, 4-8, 10, or 12-30, wherein said antibody or antigen- 

binding fragment thereo used to measure FOLR1 protein level binds to a human folate 

receptor 1 with a Kd 2 f about 0.5 nM to about 5 nM. 

33.  The method of . aim 31 or 32, wherein the binding affinity is measured by cytometry, 

surface plas • •n resonance spectroscopy, ELISA, or radioimmunoassay. 

34.  The met • d of claim 33, wherein the cytometry is flow cytometry. 

35.  The • ethod of any one of claims 2, 4-8, 10, or 12-34, wherein said antibody or antigen- 

• nding fragment thereof used to measure FOLR1 protein level does not bind folate receptor 

2 or folate receptor 3. 
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36.  The method of any one of claims 1-8, 16, or 18-35, wherein said measured FOLR1 protei I 

level is measured using two different anti-FOLRI antibodies or antigen-binding frag • -nts 

thereof. 

37.  The method of any one of claims 2, 4-8, 10, or 12-36, wherein at least one antibody or 

antigen-binding fragment thereof used to measure FOLRI protein level is iound to a solid 

support. 

38.  The method of claim 37, wherein the solid support is a microtiter pl.. e. 

39.  The method of any one of claims 2, 4-8, 10, or 12-38, when n at least one antibody or 

antigen-binding fragment thereof used to measure FO 	1 protein level comprises a 

detection agent. 

40.  The method of claim 39, wherein the detection ag. t is a chromogenic detection agent, a 

fluorogenic detection agent, an immunofluores 	nt detection agent, an enzymatic detection 

agent, or an electrochemiluminescent detect .n agent. 

41.  The method of claim 39 or 40, wherein 	e detection agent is horseradish peroxidase (I-1RP). 

42.  The method of any of claims 1-41, 	herein the FOLR1 protein levels are determined using 

an enzyme linked immunosorbe t assay (ELISA). 

43.  The method of claim 42, w 	rein said ELISA is a sandwich ELISA. 

44.  The method of any of c . ims 2, 4-8, 10, or 12-43, wherein at least one antibody or antigen-

binding fragment tr-reof used to measure FOLR1 protein specifically binds to the same 

FOLR1 epitope .s an antibody selected from the group consisting of: 

(a) an antibnly comprising the polypeptide of SEQ ID NO:25 and the polypeptide of SEQ 

II NO:29; 

(b) . 	antibody comprising the polypeptide of SEQ ID NO:26 and the polypeptide of SEQ 

ID NO:30; 

- 76 - 



WO 2014/036495 
	

PCT/US2013/057682 

45.  

46.  

47.  

(c) an antibody comprising the polypeptide of SEQ ID NO;27 and the polypeptide of SE 

ID NO:31; and 

(d) an antibody comprising the polypeptide of SEQ ID NO:28 and the polypepti. - of SEQ 

ID NO:32. 

The method of any of claims 2, 4-8, 10, or 12-44, wherein at least one an sody or antigen-

binding fragment thereof used to measure FOLR1 protein competif ely inhibits FOLR1 

binding of an antibody selected from the group consisting of: 

(a) an antibody comprising the polypeptide of SEQ ID N0:2 	and the polypeptide of SEQ 

ID N0:29; 

(b) an antibody comprising the polypeptide of SEQ I I 	0:26 and the polypeptide of SEQ 

ID NO:30; 

(c) an antibody comprising the polypeptide of EQ ID N0:27 and the polypeptide of SEQ 

ID NO:31; and 

(d) an antibody comprising the polypeptide of SEQ ID N0:28 and the polypeptide of SEQ 

ID N0:32. 

The method of any of claims 	4-8, 10, or 12-45, wherein at least one antibody or antigen- 

binding fragment thereof 	ed to measure FOLR1 protein comprises amino acid sequences 

selected from the grou2 consisting of: 

(a) SEQ ID NOs: 	, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID N r s: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) SEQ I I NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 21; 

(d) SE. ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23, and 24; and 

(e variants of (a) to (d) comprising 1, 2, 3, or 4 conservative amino acid substitutions. 

The method of any of claims 1-46, wherein the active agent comprises the FOLR1 antibody 

huMov19. 
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48.  

49.  

50.  

51.  

The method of claim 47, wherein the huMov19 antibody or an antigen-binding fragme 

thereof is conjugated to a cytotoxic agent. 

The method of claim 48, wherein the huMovl9 antibody or an antigen-binding ' agment 

thereof is administered as an antibody maytansinoid conjugate further co prising the 

maytansinoid DM4 and the cleavable sulfo-SPDB linker (IMGN853). 

An antibody or antigen-binding fragment thereof that specifically bind • to the same FOLRI 

epitope as an antibody selected from the group consisting of: 

(a) an antibody comprising the polypeptide of SEQ ID NO:25 . d the polypeptide of SEQ 

ID N0:29; 

(b) an antibody comprising the polypeptide of SEQ ID 	0:26 and the polypeptide of SEQ 

ID N0:30; 

(c) an antibody comprising the polypeptide of :EQ ID NO:27 and the polypeptide of SEQ 

ID NO:31; and 

(d) an antibody comprising the polype 6 ide of SEQ ID NO:28 and the polypeptide of SEQ 

ID N0:32. 

An antibody or antigen-binding, fragment thereof that specifically binds to FOLR1, wherein 

said antibody or antigen-bi-ding 

of an antibody selected i om the 

fragment thereof competitively inhibits binding to 

group consisting of: 

FOLR1 

(a) an antibody co. prising the polypeptide of SEQ ID N0:25 and the polypeptide of SEQ 

ID NO: •; 

(b) an anti. ody comprising the polypeptide of SEQ ID N0:26 and the polypeptide of SEQ 

P N0:30; 

(c) . 	antibody comprising the polypeptide of SEQ ID NO:27 and the polypeptide of SEQ 

ID N0:31; and 
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(d) an antibody comprising the polypeptide of SEQ ID NO:28 and the polypeptide of SE • 

ID NO:32. 

52. An antibody or antigen-binding fragment thereof that specifically binds to FOLR1 	herein 

said antibody or antigen-binding fragment thereof comprises amino acid sequences selected 

from the group consisting of: 

(a) SEQ ID NOs: 1, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 21; 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23, . d 24; and 

(e) variants of (a) to (d) comprising 1, 2, 3, or 4 consery we amino acid substitutions. 

53. The antibody or antigen-binding fragment thereof of claim 52, wherein the antibody or 

antigen-binding fragment thereof comprises at 1 ast two amino acid sequences that each are 

at least 90% identical to one of the two 	no acid sequences selected from the group 

consisting of: 

(a) SEQ ID NO:25 and SEQ ID NO: 6 ; 

(b) SEQ ID NO:26 and SEQ ID 	0:30; 

(c) SEQ ID N0:27 and SEQ I NO:31; and 

(d) SEQ ID NO:28 and S rQ ID NO:32. 

54. The antibody or antigen-binding fragment thereof of claim 53, wherein the amino acid 

sequences each ar at least 95% identical to one of the two amino acid sequences selected 

from the group consisting of: 

(a) SEQ I D 	0:25 and SEQ ID NO:29; 

(b) SE. ID NO:26 and SEQ ID NO:30; 

(c) EQ ID NO:27 and SEQ ID N0:31; and 

d) SEQ ID NO:28 and SEQ ID NO:32. 
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55. The antibody or antigen-binding fragment thereof of claim 54, wherein the amino au,: 

sequences each are at least 99% identical to one of the two amino acid sequences se cted 

from the group consisting of: 

(a) SEQ ID NO:25 and SEQ ID NO:29; 

(b) SEQ ID NO:26 and SEQ ID NO:30; 

(c) SEQ ID NO:27 and SEQ ID NO:31; and 

(d) SEQ ID NO:28 and SEQ ID NO:32. 

56. The antibody or antigen-binding fragment thereof of claim 	5, wherein the amino acid 

sequences are selected from the group consisting of: 

(a) SEQ ID NO:25 and SEQ ID NO:29; 

(b) SEQ ID NO:26 and SEQ ID NO:30; 

(c) SEQ ID NO:27 and SEQ ID NO:31; and 

(d) SEQ ID NO:28 and SEQ ID NO:32. 

57. The antibody or antigen-binding fra• 	ent thereof of any of claims 50-56, wherein said 

antibody or antigen-binding fra• 	-nt thereof is murine, non-human, humanized, chimeric, 

resurfaced, or human. 

58. The antibody or antigen-. nding fragment thereof of any of claims 50-57, wherein said 

antibody binds to hum. 	FOLR1 but not FOLR2 or FOLR3. 

59. The antibody or . , igen-binding fragment thereof of any of claims 50-58, which is a full 

length antibod 

60. The antib . i y or antigen-binding fragment thereof of any of claims 50-59, which is an 

antige 	binding fragment. 

61. T 	antibody or antigen-binding fragment thereof of claim 60, wherein said antibody or 

antigen-binding fragment thereof comprises a Fab, Fab', F(ab')2, Fd, single chain Fv or 

scFv, disulfide linked Fv, V-NAR domain, IgNar, intrabody, IgGACH2, minibody, F(ab')3, 
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tetrabody, triabody, diabody, single-domain antibody, DVD-Ig, Fcab, mAb2, (scFv)2, or 

scFv-Fc. 

62. The antibody or antigen-binding fragment thereof of claim 61, wherein said anti. a dy or 

antigen-binding fragment thereof is a Fab, Fab', F(ab')2, Fd, single chain F 	or scFv, 

disulfide linked Fv, V-NAR domain, IgNar, intrabody, IgGACH2, min a ody, F(ab')3, 

tetrabody, triabody, diabody, single-domain antibody, DVD-Ig, Fcab, 	Ab2, (scFv)2, or 

scFv-F 

63. A polypeptide that specifically binds FOLR1, wherein said .olypeptide comprises the 

sequences selected from the group consisting of: 

(a) SEQ ID NOs: 1, 2, and 3 and SEQ ID NOs: 13, 14, . 1 15; 

(b) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 16, 1 , and 18; 

(c) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 1 4  20, and 21; 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID 	Os: 22, 23, and 24; and 

(e) variants of (a) to (d) comprising 1, 2, ., or 4 conservative amino acid substitutions. 

64. The polypeptide of claim 63, wher 	said polypeptide comprises at least two sequences 

that are each at least 90% idenf al to one of the two sequences selected from the group 

consisting of : 

(a) SEQ ID NO:25 and 	Q ID NO:29; 

(b) SEQ ID NO:26 	d SEQ ID NO:30; 

(c) SEQ ID NO: 	and SEQ ID NO:31; 	and 

(d) SEQ ID H 0:28 and SEQ ID NO:32. 

65. The pol .eptide of claim 64, wherein the sequences are each at least 95% identical to one of 

the • o sequences selected from the group consisting of: 

a) SEQ ID NO:25 and SEQ ID N0:29; 

(b) SEQ ID NO:26 and SEQ ID NO:30; 
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(c) SEQ ID NO:27 and SEQ ID NO:31; and 

(d) SEQ ID NO:28 and SEQ ID NO:32. 

66. The polypeptide of claim 65, wherein the sequences are each at least 99% identical o one of 

the two sequences selected from the group consisting of : 

(a) SEQ ID NO:25 and SEQ ID NO:29; 

(b) SEQ ID NO:26 and SEQ ID NO:30; 

(c) SEQ ID NO:27 and SEQ ID NO:31; and 

(d) SEQ ID NO:28 and SEQ ID NO:32. 

67. The polypeptide of claim 66, wherein the sequences are s-  ected from the group consisting 

of: 

(a) SEQ ID NO:25 and SEQ ID NO:29; 

(b) SEQ ID NO:26 and SEQ ID NO:30; 

(c) SEQ ID NO:27 and SEQ ID NO:31; an. 

(d) SEQ ID NO:28 and SEQ ID NO:32 

68. The antibody, antigen-binding fra 	ent thereof, or polypeptide of any one of claims 50-67, 

wherein the antibody, antigen .finding fragment thereof, or polypeptide is recombinantly 

produced. 

69. The antibody, antigen .finding fragment thereof, or polypeptide of any of claim 50-68, 

which binds to a h 	an FOLR1 with a Kd of about 1.0 nM to about 10 nM. 

70. The antibody, 	ntigen-binding fragment thereof, or polypeptide of any of claims 50-68, 

which bind • to a human FOLRI with a Kd of about 1.0 nM or better. 

71. The an 	ody, antigen-binding fragment thereof, or polypeptide of claim 69 or 70, wherein 

the 	inding affinity is measured by cytometry, surface plasmon resonance spectroscopy, 

LISA, or radioimmunoassay. 
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72.  The antibody, antigen-binding fragment thereof, or polypeptide of claim 71, wherein the 

cytometry is flow cytometry. 

73.  A nucleic acid molecule encoding the antibody, antigen-binding fragment they' of, or 

polypeptide of any one of claims 50-72. 

74.  A vector comprising the nucleic acid molecule of claim 73. 

75.  The vector of claim 74, wherein said vector further comprises a promo -r binding site and 

optionally an enhancer sequence. 

76.  The vector of claim 74 or 75, wherein said vector is a plasmid, a 	rus, a phage, a bacterium 

or a viroid. 

77.  A method of detecting FOLR1 protein in a sample corn..sing contacting said sample with 

the antibody, antigen-binding fragment thereof, or po 	peptide of any of claims 50-71. 

78.  The method of claim 77, wherein said antib I d y, antigen-binding fragment thereof, or 

polypeptide is detectably labeled. 

79.  The method of claim 78, wherein sail label is selected from the group consisting of 

immunofluorescent label, chemil 	mescent label, phosphorescent label, enzyme label, 

radiolabel, avidin/biotin, colloid 	gold particles, colored particles and magnetic particles. 

80.  The 	method 	of any 	of claims 	77-79, 	wherein 	FOLR1 	protein 	is 	detected 	by 

radioimmunoassay, W 	tem blot assay, immunofluorescent assay, enzyme immunoassay, 

immunoprecipitati 	assay, chemiluminescent assay, cytometry, or immunohistochemical 

assay. 

81.  The metho 	of claim 80, wherein the cytometry is flow cytometry. 

82.  The 	thod of any of claims 77-81, wherein said sample is a bodily fluid, cell, or tissue 

s 	ple. 

83.  The method of claim 82, wherein said cell is a circulating tumor cell. 

. The method of claim 82, wherein said bodily fluid is blood, plasma, or serum. 
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85.  The method of any one of claims 77-82 or 84, wherein said FOLR1 protein is shed FOLK 

protein. 

86.  The method of any of claims 77-84, wherein FOLRI protein is detected on ci 	ulating 

tumor cells in said sample. 

87.  A cell producing the antibody, antigen-binding fragment thereof, or polype tide of any one 

of claims 50-71. 

88.  The cell of claim 87, wherein said cell is an isolated cell. 

89.  The cell of claim 87 or 88, wherein said cell comprises the nuc eic acid of claim 66 and/or 

the vector of any of claims 74-76. 

90.  The cell of any of claims 87-89, wherein said cell is a bar terial cell or a eukaryotic cell. 

91.  A method of making the antibody, antigen-binding 	. gment thereof, or polypeptide of any 

one of claims 50-71, comprising (a) culturing t - cell of any one of claims 87-89; and (b) 

isolating said antibody, antigen-binding frag 	ent thereof, or polypeptide from said cultured 

cell. 

92.  An immunoassay kit for detecting s 	d FOLR1 protein in a sample, the kit comprising: (a) 

first reagent, wherein the first re.. ent is an antibody or antigen-binding fragment thereof or 

polypeptide specifically bi 9 mg to human FOLR1, wherein said antibody or antigen-

binding fragment thereof a oes not competitively inhibit the binding of huMov19 to FOLRI, 

and (b) a second ma. tnt, wherein the second reagent is a detection reagent. 

93.  The kit of clai 	92, wherein the first reagent is a capture: reagent, and wherein the kit 

further comp 	es a solid support for the capture reagent. 

94.  The kit of laim 93, wherein the capture reagent is immobilized on the solid support. 

95.  The 	of any one of claim 93 or 94, wherein the capture reagent is coated on a microtiter 

pl e. 
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96. The kit of any one of claims 92-95, wherein the kit further comprises a detection reagen 

which is a second, different antibody or antigen-binding fragment thereof or polype. ide 

specifically binding to human FOLR1. 

97. The kit of any one of claims 92-96, wherein the first reagent and/or the se..nd reagent 

comprises amino acid sequences selected from the group consisting of: 

(a) SEQ IT) NOs: I, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 21; 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23 	d 24; and 

(e) variants of (a) to (d) comprising 1, 2, 3, or 4 consery 	ive amino acid substitutions. 

98. The kit of any one of claims 92-97, wherein said s-  and reagent is detected using a species 

specific antibody. 

99. The kit of any one of claims 92-98, further omprising a detection means for the detectable 

reagent. 

100. The kit of claim 99, wherein the de ction means is colorimetric. 

101. The kit of any of claims 92-1 P I, further comprising a FOLR1 polypeptide as an antigen 

standard. 

102. The kit of claim 101, 	erein said FOLR1 polypeptide is FOLRI-Fc. 

103. An active agent co 	prising an antibody or antigen-binding fragment thereof that modulates 

FOLR1 activ , 	for use in a method for treating cancer, wherein increased expression of 

FOLR1 p otein has been measured in a cancerous sample from the subject using the 

antib. i y, antigen-binding fragment thereof, or polypeptide of any one of claims 50-71, 78 

o • 	9 prior to administration of the active agent. 
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104.  

105.  

106.  

An active agent comprising an antibody or antigen-binding fragment thereof thereof that 

modulates FOLR1 activity for use in a method for treating a FOLR1-mediated diseas 	or 

disorder, comprising: 

(a) measuring the FOLR1 protein level in a patient sample using the antibo y, antigen- 

	

fragment thereof, or polypeptide of any one of claims 50-71, 	8, or 79; and binding

,

/ 

(b) administering to the patient a fixed dose of the active agent if t e patient's FOLRI 

protein level is elevated relative to a reference FOLR1 protei 	level. 

An active agent comprising an antibody or antigen-binding frag ent thereof that modulates 

FOLR1 activity for use in a method for treating a FOLR 	mediated disease or disorder, 

comprising: 

(a) administering to a patient having a FOLR1-medi ed disease or disorder a fixed dose of 

the active agent; 

(b) measuring the patient's FOLRI prote 	level using the antibody, antigen-binding 

fragment thereof, or polypeptide o any one of claims 50-71, 78, or 79; and 

(c) increasing the amount or freque 	y of subsequent fixed doses if the patient's FOLRI 

protein level is elevated 	al five to a reference FOLRI protein level. 

An active agent comprising . n antibody or antigen-binding fragment thereof that modulates 

FOLR1 activity for use n a method for treating a FOLR1-mediated disease or disorder, 

wherein 

(a) the FOLRI •rotein level measured in a sample taken from a patient is compared a 

refer; ce FOLR1 protein level using the antibody, antigen-binding fragment thereof, 

polypeptide of any one of claims 50-71, 78, or 79; and 

(b) fixed dose of the active agent is administered if the patient's FOLR1 protein level is 

elevated relative to the reference FOLR1 protein level, 

wherein the administration of the active agent decreases the FOLR1 protein level. 
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107.  

108.  

An active agent comprising an antibody or antigen-binding fragment thereof that modulates 

FOLR1 activity for use in a method for treating a FOLRI-mediated disease or diso ti er,  

wherein FOLRI-expressing cells in a patient are decreased, wherein 

(a) a fixed dose of the active agent is administered to the patient; 

(b) the FOLRI protein level measured in a sample obtained from the patien is compared to 

a reference FOLR1 protein level using the antibody, antige -binding fragment 

thereof, or polypeptide of any one of claims 50-71, 78, or 79• . d 

(c) the amount or frequency of subsequent fixed doses is incre...ed if the patients FOLR1 

protein level is elevated relative to the reference FOL ° 1 protein level; 

wherein the administration of the active agent decreases 	e FOLR1 protein level. 

An active agent comprising an antibody or antigen-b 	ding fragment thereof that modulates 

FOLRI activity for use in a method for monitor' g the therapeutic efficacy of a fixed dose 

of the active agent in a patient comprising: 

(a) measuring a first FOLR1 protein evel in a sample from a patient having a FOLR1- 

mediated disease or disorder 	sing the antibody, antigen-binding fragment thereof, 

or polypeptide of any on- of claims 50-71, 78, or 79; 

(b) administering to the . • tient a fixed dose of the active agent; 

(c) measuring a se end FOLR1 protein level in a sample taken from the patient 

following ac ve agent administration using the antibody, antigen-binding fragment 

thereof, . polypeptide of any one of claims 50-71, 78 or 79; and 

(d) com . • ing the second FOLRI protein level to the first FOLRI protein level; 

wherein 	decrease between the first and second FOLR1 protein levels indicates therapeutic 

efficacy. 
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109. An active agent comprising an antibody or antigen-binding fragment thereof that modulate 

FOLRI activity for use in a method for treating a FOLR1-mediated disease or disorder n a 

patient, comprising: 

(a) administering a fixed dose of the active agent to a patient having a FOL 	1-mediated 

disease or disorder; 

(b) submitting a sample taken from the patient for measurement . 	a FOLRI protein 

level using the antibody, antigen-binding fragment thereo 	or polypeptide of any 

one of claims 50-71, 78, or 79; 

(c) determining from the results of the measurement whether the patient's FOLR1 

protein level is elevated relative to a reference Fl 	RI protein level; and, 

(d) increasing the amount and/or frequency of 	bsequent fixed doses if the patient's 

FOLRI protein level is elevated relative 4 the reference FOLRI protein level. 

110. An active agent comprising an antibody or 	tigen-binding fragment thereof that modulates 

FOLR1 activity for use in a method f. 	treating a FOLR1-mediated disease or disorder, 

comprising: 

(a) administering a fixed do 	of the active agent to a patient having a FOLR1-mediated 

disease or disorder; 

(b) submitting a s.. ple taken from the patient for measurement of a FOLRI protein 

level using 	e antibody, antigen-binding fragment thereof, or polypeptide of any 

one of c . uns 50-71, 78, or 79 and comparison of the measured FOLR1 protein level 

to a eference FOLRI protein level; and 

(c) ncreasing the amount or frequency of subsequent fixed doses if the patient's FOLR1 

protein level is elevated relative to the reference FOLR1 protein level; 

wherein a decrease in the FOLR1 levels of the patient is indicative of treatment efficacy. 
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111. 	An active agent comprising an antibody or antigen-binding fragment thereof that modulate: 

FOLR1 activity for use in a method for treating a FOLR1-mediated disease or dis s der, 

comprising: 

(a) obtaining a sample from a patient having a FOLR1-mediated diseas. or disorder, 

where the patient has received a fixed dose of the active agent; 

(b) measuring a FOLR1 protein level from the sample using 	antibody, antigen- 

binding fragment thereof, or polypeptide of any one of clai • s 50-71; 

(c) determining whether the patient's FOLR1 protein 1ev' 	is elevated relative to a a 

reference FOLR1 protein level; 

(d) increasing or instructing a healthcare prov . r to increase the amount and/or 

frequency of subsequent fixed doses if the 2atient's FOLR1 protein level is elevated 

relative to the reference FOLR1 protei 	evel; 

wherein a decrease in the FOLR1 of the patient is 	dicative of treatment efficacy.112. 	An active 

agent comprising an antibody or anti 	n-binding fragment thereof that modulates FOLR1 

activity for use in a method for ' eating a FOLR1-mediated disease or disorder wherein 

increased expression of FOL ' 	has been measured in a sample from the subject using the 

antibody, antigen-binding 	agment thereof, or polypeptide of any one of claims 50-71 and 

78 to 79 prior to admi 	stration of the active agent. 

113. The active agent 	sr use of any one of claims 103-112, wherein the measured FOLR1 

protein is shed 	OLR1. 

114. The active agent for use of any one of claims 103-112, wherein the measured FOLR1 

protei 	s on a circulating tumor cell. 

115. T - active agent for use of any one of claims 103-114, wherein the FOLR1 protein level is 

measured in a bodily fluid. 

11.. 	The active agent for use of claim 115, wherein said bodily fluid is ascites fluid. 
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117.  The active agent for use of claim 115, wherein said bodily fluid is serum, blood, or plasma.  

118.  The active agent for use of any of claims 103-114, wherein the FOLR1 protein le •I is 

measured in a peripheral blood sample. 

119.  The active agent for use of any one of claims 104-118, wherein said patient ha cancer. 

120.  The active agent for use of any one of claims 104-118, wherein the 'OLR1-mediated 

disease or disorder is cancer. 

121. The active agent for use of claim 103, 119, or 120 wherein said ca cer is a FOLR1 elevated 

cancer selected from the group consisting of: ovarian, non-s , all cell lung cancer, uterine, 

endometrial, pancreatic, renal, lung, and breast cancer. 

122.  The active agent for use of claim 121, wherein said o .rian cancer is platinum resistant or 

platinum refractory. 

123.  The active agent for use of claim 121, wherein 	id lung cancer is non-small cell lung cancer 

(NSCLC). 

124.  The active agent for use of claim 121 	herein said cancer is endometrial cancer. 

125.  The active agent for use of any o 	of claims 103-124, wherein the FOLRI protein level is 

measured 	using 	two 	diffe - t 	antibodies 	or 	antigen-binding 	fragments 	thereof or 

polypeptides specifically .mding FOLR1. 

126.  The active agent for 	se of any one of claims 104-125 wherein said antibody, antigen- 

binding fragmen 	hereof, or polypeptide used to detect FOLR1 protein is bound to a solid 

support. 

127.  The activ agent for use of claim 126, wherein said solid support is a microtiter plate. 

128.  The . ctive agent for use of any one of claims 104-127, wherein said antibody, antigen- 

• nding fragment thereof, or polypeptide used to detect FOLR1 protein comprises a 

detection agent. 

-90- 



WO 2014/036495 
	

PCT/US2013/057682 

129.  The active agent for use of claim 128, wherein the detection agent is a chromogenic 

detection agent, a fluorogenic detection agent, an enzymatic detection agent, or an 

electrochemiluminescent detection agent. 

130.  The active agent for use of claim 128 or 129, wherein the detection agent is 	orseradish 

peroxidase (HRP). 

131.  The active agent for use of any one of claims 103-130, wherein the Ft 	1 1 protein levels 

are determined using an enzyme linked immunosorbent assay (ELIS • . 

132.  The active agent for use of claim 131, wherein said ELISA is a s •. dwich ELISA. 

133.  The active agent for use of any one of claims 103-132, whe 	in the active agent comprises 

the FOLR1 antibody huMovl9. 

134.  The active agent for use of claim 133, wherein the . Mov19 is conjugated to a cytotoxic 

agent. 

135.  The active agent for use of claim 134, where' 	the huMovl9 is administered as an antibody 

maytansinoid conjugate further comprisi ± the maytansinoid DM4 and the cleavable sulfo- 

SPDB linker (IMGN853). 

136.  The antibody, antigen-binding fr• .ment thereof, or polypeptide of any one of claims 50-71, 

78, or 79 for use as a diagnos 	. 

137.  (a) An antibody, anti - n-binding fragment thereof, or polypeptide of any one of 

claims 50-71 and 78 i 79, or 

(b) An antibogy or antigen-binding-fragment thereof that does not competitively inhibit 

the binding '. FOLR1 of an active agent comprising an antibody or antigen-binding 

fragment t ereof that modulates FOLR1 activity, 

for 	:e in the treatment of a FOLR1-mediated disease or disorder with an active agent 

comprising an antibody or antigen-binding fragment thereof that modulates FOLR1 activity 
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and/or for monitoring therapeutic efficacy of a fixed dose of an active agent comprising al 

antibody or antigen-binding fragment thereof that modulates FOLR1 activity. 

138. An antibody, antigen-binding fragment thereof, or polypeptide of any one of clai I s 50-71 

and 78 to 79 for use in a method of diagnosing 

(i) a FOLR1-mediated disease or disorder and/or 

(ii) the response to the treatment of a FOLR1-mediated disease or G rsorder with a fixed 

dose of an active agent comprising an antibody or antigen-binding fragment thereof that 

modulates FOLR1 activity and/or 

(iii) the therapeutic efficacy of a treatment with a 	xed dose of an active agent 

comprising an antibody or antigen-binding fragment th- eof that modulates FOLR1 activity. 

139. The antibody, antigen-binding fragment thereof, or .olypeptide of any one of claims 50-71, 

78, or 79 for use in a method for diagnosing cs 	er in a patient suffering therefrom. 

140. The antibody, antigen-binding fragment 	ereof, or polypeptide for use of claim 139, wherein 

the cancer is associated with elevat- 	levels of FOLR1. 

141. The antibody, antigen-binding 	agment thereof, or polypeptide for use of any of claims 136 

to 140, wherein said antibo. 	antigen-binding fragment thereof; or polypeptide comprises a 

detection agent. 

142. The antibody, antigen-binding fragment thereof, or polypeptide for use of claim 141, 

wherein the det; ction agent is a chromogenic detection agent, a fluorogenic detection agent, 

an enzymaf detection agent, or an electrochemiluminescent detection agent. 

143. The 	ethod of any one of claims 2, 4-8, or 17, 

herein the FOLR-1 mediated disease is cancer, 

wherein the active agent comprises IMGN853, and 
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wherein the shed FOLR1 protein level is measured using an ELISA assay using at least two 

anti-FOLRI antibodies that do not competitively inhibit the binding of the active age -t to 

FOLR1, wherein each of the at least two anti-FOLR1 comprise amino acid sequences 

selected from the group consisting of: 

(a) SEQ ID NOs: 1, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 	; and 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 	and 24. 

144. The method of any one of claims 10, 12-16, or 18, 

wherein the FOLR-1 mediated disease is cancer, 

wherein the active agent comprises IMGN853, 

wherein the anti-FOLR1 antibody that does . t competitively inhibit the binding of the 

active agent to FOLR1 comprises the amino acid sequences 

(a) SEQ ID NOs: 1, 2, and 3 anG SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, and 0 and SEQ ID NOs: 16, 17, and 18; 

(c) SEQ ID NOs: 7, 8, .4 d 9 and SEQ ID NOs: 19, 20, and 21; or 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23, and 24; and 

wherein the FOLR1 protein is detected by cytometry. 

145. The method of cl • 	143 or 144, wherein the cancer is ovarian cancer. 

146. The method o 	claim 145, wherein the ovarian cancer is platinum resistant or platinum 

refractory.  

147. The me hod of claim 143 or 144, wherein the cancer is NSCLC. 

148. T 	method of claim 143 or 144, wherein the cancer is endometrial cancer. 

149. he active agent of any one of claims 104-112, 

wherein the FOLK-1 mediated disease is cancer, 
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wherein the active agent comprises IMGN853, and 

wherein the shed FOLR1 protein level is measured using an ELISA assay using at least 	o 

anti-FOLR1 antibodies that do not competitively inhibit the binding of the active .gent to 

FOLR1, wherein each of the at least two anti-FOLR1 comprise amino acie sequences 

selected from the group consisting of: 

(a) SEQ ID NOs: 1, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 1:;  

(c) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, . i 21; and 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 2 	23, and 24. 

The active agent of any one of claims 104-112, 

wherein the FOLR-1 mediated disease is cancer,  

wherein the active agent comprises IMGN85 , and 

wherein the shed FOLR1 protein level is 	easured using an ELISA assay using at least two 

anti-FOLR1 antibodies that do not 	.mpetitively inhibit the binding of the active agent to 

FOLR1, wherein each of the . 	least two anti-FOLR1 comprise amino acid sequences 

selected from the group con •sting of: 

(a) SEQ ID NOs• 1, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID >. Os: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) SE • 	I NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 21; and 

(d) Q ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23, and 24. 

Th active agent for use of claim 149 or 150, wherein the cancer is ovarian cancer. 

he active agent for use of claim 151, wherein the ovarian cancer is platinum resistant or 

platinum refractory. 

151.  

152.  
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153.  The active agent for use of claim 149 or 150, wherein the cancer is NSCLC. 

154.  The active agent for use of claim 149 or 150, wherein the cancer is endometrial cancer. 

155.  A method of treating cancer comprising administering an active agent compr ing an 

antibody or antigen-binding fragment thereof that modulates FOLRI activity o a patient 

with elevated shed FOLR1 protein levels relative to a reference FOLR 	protein level, 

wherein the patient's FOLR1 protein levels were measured using the antibody, antigen-

binding fragment, or polypeptide of any one of claims 50-71. 

156.  A method of treating cancer comprising administering an a' ive agent comprising an 

antibody or antigen-binding fragment thereof that modulat= 	FOLRI activity to a patient 

with elevated FOLRI protein levels on circulating 	or cells relative to a reference 

FOLRI protein level, wherein the patient's FOLR1 . otein levels were measured using the 

antibody, antigen-binding fragment, or polypep it e of any one of claims 50-71. 

157.  The method of claim 155 or 156, wherein the . ctive agent comprises IMGN853 

158.  The method of any one of claims 155-15 , wherein the cancer is ovarian cancer. 

159.  The method of claim 158, wherein he ovarian cancer is platinum resistant or platinum 

refractory. 

160.  The method of any one of cl• Un s 155-157, wherein the cancer is NSCLC. 

161.  The method of any one 	claims 155-157, wherein the cancer is endometrial cancer. 

162.  Use of an antibody, 	tigen-binding fragment thereof, or polypeptide of any one of claims 

50-71 and 78 to 	' for the measurement of FOLR1 protein level in a sample in vitro. 
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AMENDED CLAIMS 
received by the International Bureau on 11 March 2014 (11.03.2014). 

WI•IAT IS CLAIMED IS: 

1. An antibody or antigen-binding fragment thereof that specifically binds to the sam. 

FOLRI epitope as, or competitively inhibits the binding to FOLRI of, an anti ody 

selected from the group consisting of: 

(a) an antibody comprising the polypcptide of SEQ ID NO:25 and the .olypeptide of 

SEQ ID NO:29; 

(b) an antibody comprising the polypeptide of SEQ ID NO: 6 and the polypeptide of 

SEQ ID NO:30; 

(c) an antibody comprising the polypeptide of SE • 	D NO:27 and the polypeptide of 

SEQ ID NO:31; and 

(d) an antibody comprising the polypep '.e of SEQ ID NO:28 and the polypeptide of 

SEQ ID NO:32. 

2. The antibody or antigen-bin.' 	fragment of claim 1, wherein said antibody or 

antigen-binding fragment 	ereof comprises amino acid sequences selected from the 

group consisting of: 

(a) SEQ ID NOs. 	2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID 	Os: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) S rQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 21; 

d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23, and 24; and 

(e) variants of (a) to (d) comprising 1, 2, 3, or 4 conservative amino acid substitutions. 
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3. The antibody or antigen-binding fragment thereof of claim I or 2, wherein said 

antibody or antigen-binding fragment thereof comprises amino acid sequences 

selected from the group consisting of: 

(a) SEQ ID NO:25 and SEQ m NO:29; 

(b) SEQ ID N0:26 and SEQ ID N0:30; 

(e) SEQ ID NO:27 and SEQ ID N0:31; and 

(d) SEQ ID NO:28 and SEQ ID NO:32. 

4. The antibody or antigen-binding fragment thereof of 	y one of claims 1-3, wherein 

said antibody or antigen-binding fragment thereof 's murine, non-human, humanized, 

chimeric, resurfaced, or human. 

5, A polypeptide that specifically binds FO 	1, wherein said polypeptide comprises the 

sequences selected from the group consisting of: 

(a) SEQ ID NOs: 1, 2, and 3 an. SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, an 	6 and SEQ ID NOs: 16, 17, and 18; 

(e) SEQ ID NOs: 7, 	and 9 and SEQ ID NOs: 19, 20, and 21; 

(d) SEQ ID Nos: 10, I I, and 12 and SEQ ID NOs: 22, 23, and 24; and 

(e) var nts of (a) to (d) comprising 1, 2, 3, or 4 conservative amino 	acid 

substitutions. 

6. A nucleic acid molecule encoding the antibody, antigen-binding fragment thereof, or 

polypeptide of any one of claims 1-5. 
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7.  A method of detecting FOLRI protein in a sample comprising contacting said sample 

with the antibody, antigen-binding fragment thereof, or polypeptide of any one of 

claims 1-5. 

8.  The method of claim 7, wherein the FOLRI protein is detected by radioimm .. oassay, 

Western 	blot 	assay, 	immunofluoreseent 	assay, 	enzyme 	i• 	unoassay, 

immunoprecipitation 	assay, 	chemiluminescent 	assay, 	ytometry, 	or 

immunohistochemica] assay. 

9.  The method of claim 8, wherein the cytometry is flow cyto i etry. 

10.  The method of claim 7 or 8, wherein said FOLRI pr• eM is shed FOLRI protein. 

11.  The method of claim 7 or 8, wherein said F• RI protein is detected on circulating 

tumor cells in said sample. 

12.  The method of claim 8, wherei 	the enzyme immunoassay is enzyme linked 

immunosorbent assay (ELISA). 

13.  The 	method 	of 	clai 	8, 	wherein 	the 	FOLRI 	protein 	is 	detected 	by 

immunohistochemic. assay. 

14.  A cell produei 	the antibody, antigen-binding fragment thereof, or polypeptide of 

any one of 	aims 1-5. 

15.  A me od of making the antibody, antigen-binding fragment thereof, or polypeptide 

o 	any one of claims 1-5, comprising (a) culturing the cell of claim 12; and (b) 

Isolating said antibody, antigen-binding fragment thereof, or polypeptide from said 

cultured cell. 

98 

AMENDED SHEET (ARTICLE 19) 



WO 2014/036495 	 PCT/US2013/057682 

16.  An immunoassay kit for detecting FOLR1 protein in a sample, the kit comprising: (a) 

a first reagent, wherein the first reagent is antibody or antigen-binding fragment 

thereof of any one of claims 1-4 or the polypeptide of claim 5, and (b) a seco . 

reagent, wherein the second reagent is a detection reagent. 

17.  A method of treating cancer comprising administering an active agent co- prising an 

antibody or antigen-binding fragment thereof that specifically binds o FOLR1 to a 

patient with elevated FOLR1 protein levels, wherein the clev. 	d FOLR1 protein 

levels were measured using the antibody or antigen-binding ' agment thereof of any 

one of claims 1-4 or the polypeptide of claim 5. 
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WHAT IS CLAIMED IS: 

1. An antibody or antigen-binding fragment thereof that specifically binds to the same 

FOLR1 epitope as, or competitively inhibits the binding to FOLR1 of, an antibody 

selected from the group consisting of: 

(a) an antibody comprising the polypeptide of SEQ ID NO:25 and the polypeptide of 

SEQ ID NO:29; 

(b) an antibody comprising the polypeptide of SEQ ID NO:26 and the polypeptide of 

SEQ ID NO:30; 

(c) an antibody comprising the polypeptide of SEQ ID NO:27 and the polypeptide of 

SEQ ID NO:31; and 

(d) an antibody comprising the polypeptide of SEQ ID NO:28 and the polypeptide of 

SEQ ID NO:32. 

2. The antibody or antigen-binding fragment of claim I, wherein said antibody or antigen-

binding fragment thereof comprises amino acid sequences selected from the group 

consisting of: 

(a) SEQ ID NOs: 1, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 21; 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23, and 24; and 
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(e) variants of (a) to (d) comprising 1, 2, 3, or 4 conservative amino acid substitutions. 

3. The antibody or antigen-binding fragment thereof of claim 1 or 2, wherein said antibody 

or antigen-binding fragment thereof comprises amino acid sequences selected from the 

group consisting of: 

(a) SEQ ID NO:25 and SEQ ID NO:29; 

(b) SEQ ID NO:26 and SEQ ID NO:30; 

(c) SEQ ID NO:27 and SEQ ID NO:31; and 

(d) SEQ ID NO:28 and SEQ ID NO:32. 

4. The antibody or antigen-binding fragment thereof of any one of claims 1-3, wherein said 

antibody or antigen-binding fragment thereof is murine, non-human, humanized, 

chimeric, resurfaced, or human. 

5. A polypeptide that specifically binds FOLR1, wherein said polypeptide comprises the 

sequences selected from the group consisting of: 

(a) SEQ ID NOs: I, 2, and 3 and SEQ ID NOs: 13, 14, and 15; 

(b) SEQ ID NOs: 4, 5, and 6 and SEQ ID NOs: 16, 17, and 18; 

(c) SEQ ID NOs: 7, 8, and 9 and SEQ ID NOs: 19, 20, and 21; 

(d) SEQ ID NOs: 10, 11, and 12 and SEQ ID NOs: 22, 23, and 24; and 

(e) variants of (a) to (d) comprising 1, 2, 3, or 4 conservative amino acid substitutions. 

- 68 - 



6.  A nucleic acid molecule encoding the antibody, antigen-binding fragment thereof, or 

polypeptide of any one of claims 1-5. 

7.  A method of detecting FOLR1 protein in a sample comprising contacting said sample 

with the antibody, antigen-binding fragment thereof, or polypeptide of any one of claims 

1-5. 

8.  The method of claim 7, wherein the FOLR1 protein is detected by radioimmunoassay, 

Western 	blot 	assay, 	immunofluorescent 	assay, 	enzyme 	immunoassay, 

immunoprecipitat . on 	assay, 	chemiluminescent 	assay, 	cytometry, 	or 

immunohistochemical assay. 

9.  The method of claim 8, wherein the cytometry is flow cytometry. 

10.  The method of claim 7 or 8, wherein said FOLR1 protein is shed FOLR1 protein. 

11.  The method of claim 7 or 8, wherein said FOLR1 protein is detected on circulating tumor 

cells in said sample. 

12.  The method of claim 8, wherein the enzyme immunoassay is enzyme linked 

immunosorbent assay (ELISA). 

13.  The method of claim 8, wherein the FOLR1 protein is detected by immunohistochemical 

assay. 

14.  A cell producing the antibody, antigen-binding fragment thereof, or polypeptide of any 

one of claims 1-5. 
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15.  A method of making the antibody, antigen-binding fragment thereof, or polypeptide of 

any one of claims 1-5, comprising (a) culturing the cell of claim 12; and (b) isolating said 

antibody, antigen-binding fragment thereof, or polypeptide from said cultured cell. 

16.  An immunoassay kit for detecting FOLR1 protein in a sample, the kit comprising: (a) a 

first reagent, wherein the first reagent is antibody or antigen-binding fragment thereof of 

any one of claims 1-4 or the polypeptide of claim 5, and (b) a second reagent, wherein the 

second reagent is a detection reagent. 

17.  Use of active agent comprising an antibody or antigen-binding fragment thereof that 

specifically binds to FOLR1 in the manufacture of a medicament for the treatment of 

cancer in a patient, wherein the treatment comprises detecting elevated FOLR1 protein 

levels in a sample from the patient using the antibody or antigen-binding fragment 

thereof of any one of claims 1-4 or the polypeptide of claim 5. 

18.  Use of an active agent comprising an antibody or antigen-binding fragment thereof that 

modulates FOLR1 activity in the manufacture of a medicament for the treatment of 

cancer in a patient with an elevated shed FOLR1 protein level. 

19.  Use of an active agent comprising an antibody or antigen-binding fragment thereof that 

modulates FOLRI activity in the manufacture of a medicament for the treatment of 

cancer in a patient with elevated FOLR1 protein on circulating tumor cells. 
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