Claims:
1. An antibody that binds to FOLR1, comprising a first heavy chain variable region comprising:
(a) a CDR1 sequence having two or fewer substitutions in any of the amino acid
sequences of SEQ ID NOs: 1-5; and/er
(b) a CDR2 sequence having two or fewer substitutions in any of the amino acid
sequences of SEQ ID NOs: 6-17; and/er
(©) a CDR3 sequence having two or fewer substitutions in any of the amino acid

sequences of SEQ ID NOs: 18-22.

2. The antibody of claim 1, further comprising a second heavy chain variable region comprising:

(a) a CDRI1 sequence having two or fewer substitutions in any of the amino acid
sequences of SEQ ID NOs: 1-5; and/er

(b) a CDR?2 sequence having two or fewer substitutions in any of the amino acid
sequences of SEQ ID NOs: 6-17; and/er

(©) a CDR3 sequence having two or fewer substitutions in any of the amino acid

sequences of SEQ ID NOs: 18-22.

3. The antibody of ary-ene-ef-elaimstor2claim 1 or claim 2, wherein said CDR1, CDR2, and

CDR3 sequences are present in a human framework.

4. The antibody of any one of claims 1 to 3, further comprising a heavy chain constant region

sequence in the absence of a CH1 sequence.

5. The antibody of any one of claims 1 to 4, wherein the first heavy chain variable region
comprises:
(a) a CDRI1 sequence selected from the group consisting of SEQ ID NOs: 1-5; and/er
(b) a CDR2 sequence selected from the group consisting of SEQ ID NOs: 6-17; and/er
(©) a CDR3 sequence selected from the group consisting of SEQ ID NOs: 18-22.

6. The antibody of claim 5, wherein the first heavy chain variable region comprises:

(a) a CDR1 sequence selected from the group consisting of SEQ ID NOs: 1-5; and

(b) a CDR2 sequence selected from the group consisting of SEQ ID NOs: 6-11; and

(©) a CDR3 sequence selected from the group consisting of SEQ ID NOs: 18-19.
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1. The antibody of claim 5, wherein the first heavy chain variable region comprises:

(a) a CDR1 sequence of SEQ ID NO: 2 or SEQ ID NO: 4; and

(b) a CDR2 sequence selected from the group consisting of SEQ ID NO: 10, SEQ ID
NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, and SEQ ID NO: 17;

and
(©) a CDR3 sequence selected from the group consisting of SEQ ID NOs: 20-22.
68. The antibody of any one of claims 2 to 57, wherein the second heavy chain variable region
comprises:
(a) a CDRI1 sequence selected from the group consisting of SEQ ID NOs: 1-5; and/er
(b) a CDR?2 sequence selected from the group consisting of SEQ ID NOs: 6-17; and/er
(c) a CDR3 sequence selected from the group consisting of SEQ ID NOs: 18-22.
9. The antibody of claim 8, wherein the second heavy chain variable region comprises:
(a) a CDR1 sequence selected from the group consisting of SEQ ID NOs: 1-5; and
(b) a CDR2 sequence selected from the group consisting of SEQ ID NOs: 6-11: and
(c) a CDR3 sequence selected from the group consisting of SEQ ID NOs: 18-19.
10. The antibody of claim 8, wherein the second heavy chain variable region comprises:

(a) a CDR1 sequence of SEQ ID NO: 2 or SEQ ID NO: 4; and
(b) a CDR2 sequence selected from the group consisting of SEQ ID NO: 10, SEQ ID
NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, and SEQ ID NO: 17;

and

(c) a CDR3 sequence selected from the group consisting of SEQ ID NOs: 20-22.
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911.  The antibody of any one of claims 1 to 84, comprising:

(a) a CDRI1 sequence of SEQ ID NO: 2, a CDR2 sequence of SEQ ID NO: 6, and a
CDR3 sequence of SEQ ID NO: 19; or

(b) a CDRI1 sequence of SEQ ID NO: 4, a CDR2 sequence of SEQ ID NO: 16, and a
CDR3 sequence of SEQ ID NO: 20.
4012. The antibody of any one of claims 1 to 94, comprising a heavy chain variable region sequence

having at least 95% sequence identity to any one of the sequences of SEQ ID NOs: 23-74.

13. The antibody of claim 12, comprising a heavy chain variable region sequence having at least

95% sequence identity to any one of the sequences of SEQ ID NOs: 23-49 and 52-72.

++14.  The antibody of any one of claims 1 to +684, comprising a heavy chain variable region

sequence selected from the group consisting of SEQ ID NOs: 23-74.

15. The antibody of claim 14, comprising a heavy chain variable region sequence selected from

the group consisting of SEQ ID NOs: 23-49 and 52-72.

126.  The antibody of claim ++14, wherein the heavy chain variable region sequence is selected

from the group consisting of: SEQ ID NO: 26, SEQ ID NO: 49, SEQ ID NO: 61, and SEQ ID NO: 72.

4317. An antibody that binds to FOLR1, comprising a first heavy chain variable region comprising:
(a) a CDRI1 sequence of the formula:
GFX1FX2S X3 X4 (SEQID NO: 75)
where: X1isN, T,L,orS;
X2isRorS;
X3isForY;and
X41is G, S, or T; and
(b) a CDR2 sequence of the formula:
IS S X1SX2X3I(SEQID NO: 76)
where: X1lis GorS;
X2is SorT;and
X3isY,D, T, or S; and
(c) a CDR3 sequence of the formula:
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ARDVTSGIAAAGXIAFNI(SEQIDNO: 77)
where: XlisAorS,

in a monovalent or bivalent format.

+418. An antibody that binds to FOLR1, comprising a first heavy chain variable region comprising:
(a) a CDRI1 sequence of the formula:
GFXIFSSYS((SEQIDNO: 78)
where: X1isSorT;and
(b) a CDR2 sequence of the formula:
I1X1X2S S X3X4I1(SEQID NO: 79)
where: X11is S, T, or D;
X2is S, R, or G;
X3isDorS; and
X4 is T or I; and
(c) a CDR3 sequence of the formula:
AX1VGLX2FDY (SEQID NO: 80)
where: X1isSorT;and
X2isDorE,

in a monovalent or bivalent format.

1+519.  An antibody that binds to FOLR1, comprising:
a first heavy chain variable region comprising:
(a) a CDRI1 sequence of the formula:
GFX1FX2S X3 X4 (SEQID NO: 75)
where: X1isN, T, I, orS;
X2isRorS;
X3isForY; and
X41is G, S, or T; and
(b) a CDR2 sequence of the formula:
IS S X1SX2X3I(SEQID NO: 76)
where: X1isGorS;
X2 is SorT; and
X3isY,D, T, or S; and
(c) a CDR3 sequence of the formula:
ARDVTSGIAAAGX1AFNI(SEQID NO: 77)
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where: X1is AorS; and
a second heavy chain variable region comprising:
(a) a CDRI1 sequence of the formula:
GFX1FSSYS(SEQIDNO: 78)
where: X1isSorT;and
(b) a CDR2 sequence of the formula:
I1X1X2SSX3X4I(SEQIDNO:79)
where: X1is S, T, or D;
X2is S, R, or G;
X3isDorS; and
X4 is T or I; and
(c) a CDR3 sequence of the formula:
AXIVGLX2FDY (SEQ ID NO: 80)
where: X1isSorT;and
X2is Dor E.

20. An antibody that binds to FOLR1, comprising:

(a) a heavy chain variable region comprising a CDR1 sequence of SEQ ID NO: 2, a
CDR2 sequence of SEQ ID NO: 6, and a CDR3 sequence of SEQ ID NO: 19 in a human VH

framework:; or
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(b) a heavy chain variable region comprising a CDR1 sequence of SEQ ID NO: 4, a
CDR2 sequence of SEQ ID NO: 16, and a CDR3 sequence of SEQ ID NO: 20 in a human VH

framework.

21. An antibody that binds to FOLR1, comprising:
(@) a heavy chain variable region comprising a CDR1 sequence of SEQ ID NO: 2,
CDR2 sequence of SEQ ID NO: 6, and a CDR3 sequence of SEQ ID NO: 19 in a human VH

o

framework, in a monovalent or bivalent configuration; or
(b) a heavy chain variable region comprising a CDR1 sequence of SEQ ID NO: 4, a
CDR2 sequence of SEQ ID NO: 16, and a CDR3 sequence of SEQ ID NO: 20 in a human VH

framework, in a monovalent or bivalent configuration.

2422.  An antibody that binds to FOLR1, comprising:
a first heavy chain variable region comprising:
a CDRI1 sequence of SEQ ID NO: 2, a CDR2 sequence of SEQ ID NO: 6, and a
CDR3 sequence of SEQ ID NO: 19, in a human VH framework; and
a second heavy chain variable region comprising:
a CDRI1 sequence of SEQ ID NO: 4, a CDR2 sequence of SEQ ID NO: 16, and a
CDR3 sequence of SEQ ID NO: 20, in a human VH framework.
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2823. The antibody of any one of claims 1 to 2622, which is multi-specific.

2024, The antibody of claim 2823, which is bispecific.

3025. The antibody of claim 28-23 or 29claim 24, which has binding affinity to a CD3 protein and
an FOLR1 protein.

3526. A chimeric antigen receptor comprising Fhe-an antibody of any one of claims 1 to 3424

hichisina CARTE ‘

27. An antibody that binds to FOLR1, comprising:

(a) a heavy chain variable region comprising a CDR1 sequence of SEQ ID NO: 2, a
CDR2 sequence of SEQ ID NO: 6, and a CDR3 sequence of SEQ ID NO: 19 in a human VH

framework, in a monovalent or bivalent configuration, or

(b) a heavy chain variable region comprising a CDR1 sequence of SEQ ID NO: 4, a
CDR2 sequence of SEQ ID NO: 16, and a CDR3 sequence of SEQ ID NO: 20 in a human VH

framework, in a monovalent or bivalent configuration, or

(c) a first heavy chain variable region comprising a CDR1 sequence of SEQ ID NO: 2, a
CDR2 sequence of SEQ ID NO: 6, and a CDR3 sequence of SEQ ID NO: 19, in a human VH

framework; and a second heavy chain variable region comprising a CDR1 sequence of SEQ ID NO:

4, a CDR2 sequence of SEQ ID NO: 16, and a CDR3 sequence of SEQ ID NO: 20, in a human VH

framework

wherein the antibody is multi-specific and has binding affinity to CD3.
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3628. A bispecific antibody comprising:

(i) a heavy chain variable region having binding affinity to CD3, comprising a CDR1
sequence of SEQ ID NO: 83, a CDR2 sequence of SEQ ID NO: 84, and CDR3 sequence of SEQ ID
NO: 85, in a human VH framework;

(ii) a light chain variable region comprising a CDR1 sequence of SEQ ID NO: 86, a CDR2
sequence of SEQ ID NO: 87, and CDR3 sequences of SEQ ID NO: 88, in a human VL framework;
and

(iii) an antigen-binding domain of an anti-FOLR1 heavy chain antibody, comprising:

(A)  aCDRI sequence of SEQ ID NO: 2, a CDR2 sequence of SEQ ID NO: 6,
and a CDR3 sequence of SEQ ID NO: 19, in a human VH framework; or

B) a CDRI1 sequence of SEQ ID NO: 4, a CDR2 sequence of SEQ ID NO: 16,
and a CDR3 sequence of SEQ ID NO: 20, in a human VH framework.

-3729. A bispecific antibody comprising:

(1) a heavy chain variable region having binding affinity to CD3, comprising a CDR1
sequence of SEQ ID NO: 83, a CDR2 sequence of SEQ ID NO: 84, and CDR3 sequence of SEQ ID
NO: 85, in a human VH framework;

(ii) a light chain variable region comprising a CDR1 sequence of SEQ ID NO: 86, a CDR2
sequence of SEQ ID NO: 87, and a CDR3 sequences of SEQ ID NO: 88, in a human VL framework;
and

(iii) an antigen-binding domain of an anti-FOLR1 heavy chain antibody, comprising:

(A)  aCDRI sequence of SEQ ID NO: 2, a CDR2 sequence of SEQ ID NO: 6,
and a CDR3 sequence of SEQ ID NO: 19, in a human VH framework, in a monovalent or
bivalent configuration; or

(B) a CDRI1 sequence of SEQ ID NO: 4, a CDR2 sequence of SEQ ID NO: 16,

and a CDR3 sequence of SEQ ID NO: 20, in a human VH framework, in a monovalent or

bivalent configuration.
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30. The bispecific antibody of claim 28 or claim 29, wherein the heavy chain variable region

having binding affinity to CD3 comprises a sequence having at least 95% sequence identity to SEQ
ID NO: 89.

31. The bispecific antibody of claim 30, wherein the heavy chain variable region having binding

affinity to CD3 comprises SEQ ID NO: 89.

32. The bispecific antibody of any one of claims 28 to 31, wherein the light chain variable region

comprises a sequence having at least 95% sequence identity to SEQ ID NO: 90.

33. The bispecific antibody of claim 32, wherein the light chain variable region comprises SEQ

ID NO: 90.

34. The bispecific antibody of claim 29, wherein the antigen-binding domain of the anti-FOLR1

heavy chain antibody is in a bivalent configuration and comprises a linker comprising SEQ ID NO: 81

or SEQ ID NO: 82.

35. A bispecific antibody that binds to FOLR1 and CD3, comprising:
(a) a first polypeptide comprising SEQ ID NO: 102;

(b) a second polypeptide comprising SEQ ID NO: 103; and
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(¢) a third polypeptide comprising SEQ ID NO: 104, 105, 106, 107, 108 or 109.

36. The bispecific antibody of claim 35, wherein the third polypeptide subunit comprises SEQ ID
NO: 107.

37. The bispecific antibody of claim 45 or claim 46, which is a bispecific three-chain antibody

like molecule.

4038. A multi-specific antibody comprising:

(1) a heavy chain variable region having binding affinity to CD3, comprising a CDR1
sequence of SEQ ID NO: 83, a CDR2 sequence of SEQ ID NO: 84, and CDR3 sequence of SEQ ID
NO: 85, in a human VH framework;

(ii) a light chain variable region comprising a CDR1 sequence of SEQ ID NO: 86, a CDR2
sequence of SEQ ID NO: 87, and CDR3 sequences of SEQ ID NO: 88, in a human VL framework;
and

(iii) an antigen-binding domain of an anti-FOLR1 heavy chain antibody, wherein the antigen-
binding domain comprises a first and a second antigen-binding region, in a bivalent configuration,
wherein:

the first antigen-binding region comprises a CDR1 sequence of SEQ ID NO: 2, a
CDR?2 sequence of SEQ ID NO: 6, and a CDR3 sequence of SEQ ID NO: 19, in a human VH
framework; and

the second antigen-binding region comprises a CDR1 sequence of SEQ ID NO: 4, a
CDR2 sequence of SEQ ID NO: 16, and a CDR3 sequence of SEQ ID NO: 20, in a human

VH framework.

4339. The multi-specific er-bispeeitic-antibody of any-ene-ofelaims36-to-42claim 38, wherein the

first and second antigen-binding regions of the antigen-binding domain of the anti-FOLR1 heavy

chain antibody are connected by a polypeptide linker-
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consistings of the

sequence of SEQ ID NO: 81 or SEQ ID NO: 82.

4640. A pharmaceutical composition comprising the antibody of any one of claims 1 to 25 or 27 to
4539.

4841. Use of an antibody of any one of claims 1 to 25 or 27 to 4539 in the preparation of a

medicament for the treatment of a disorder characterized by expression of FOLR1.

4942. An antibody of any one of claims 1 to 25 or 27 to 45, feruse39 inthe-treatment-ofa-disorder
charaeterized-by-expression-of HOLRHor use in therapy.

5043. The method;use;erantibedyuse of any-one-ef-elaims47+to-49claim 41 or claim 42, wherein

the disorder is selected from the group consisting of: ovarian cancer, uterine cancers, lung cancer,

renal cancer, colorectal cancer, breast cancer, and brain cancer.

5444, A polynucleotide encoding an antibody of any one of claims 1 to 25 or 27 to 3945.

5245. A vector comprising the polynucleotide of claim 5+44.

5346. A cell comprising the vector of claim 5245.
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