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CLAIMS
WHAT IS CLAIMED IS:
1. A nucleic acid library, comprising: a plurality of nucleic acids, wherein each of the nucleic
acids encodes for a sequence that when translated encodes for a CRTH2R binding immunoglobulin,
wherein the CRTH2R binding immunoglobulin comprises a variant of a CRTH2R binding domain,
wherein the CRTH2R binding domain is a ligand for the CRTH2R, and wherein the nucleic acid
library comprises at least 10,000 variant immunoglobulin heavy chains and at least 10,000 variant
immunoglobulin light chains.
2. The nucleic acid library of claim 1, wherein the nucleic acid library comprises at least
50,000 variant immunoglobulin heavy chains and at least 50,000 variant immunoglobulin light
chains.
3. The nucleic acid library of claim 1, wherein the nucleic acid library comprises at least
100,000 variant immunoglobulin heavy chains and at least 100,000 variant immunoglobulin light
chains.
4. The nucleic acid library of claim 1, wherein the nucleic acid library comprises at least 10°
non-identical nucleic acids.
5. The nucleic acid library of claim 1, wherein a length of the immunoglobulin heavy chain
when translated is about 90 to about 100 amino acids.
6. The nucleic acid library of claim 1, wherein a length of the immunoglobulin heavy chain
when translated is about 100 to about 400 amino acids.
7. The nucleic acid library of claim 1, wherein the variant immunoglobulin heavy chain when
translated comprises at least 80% sequence identity to any one of SEQ ID NO: 2338-2360 or 2403-
2405.
8. The nucleic acid library of claim 1, wherein the variant immunoglobulin light chain when
translated comprises at least 80% sequence identity to any one of SEQ ID NO: 2361-2381 or 2406-
2408.
9. A nucleic acid library comprising a plurality of nucleic acids, wherein each nucleic acid of
the plurality of nucleic acids encodes for a sequence that when translated encodes for an antibody
or antibody fragment thereof, wherein the antibody or antibody fragment thereof comprises a
variable region of a heavy chain (VH) that comprises a CRTH2R binding domain, wherein each
nucleic acid of the plurality of nucleic acids comprises a sequence encoding for a sequence variant
of the CRTH2R binding domain, and wherein the antibody or antibody fragment binds to its
antigen with a Kp of less than 100 nM.
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10. The nucleic acid library of claim 9, wherein a length of the VH is about 90 to about 100
amino acids.
11. The nucleic acid library of claim 9, wherein a length of the VH is about 100 to about 400
amino acids.
12. The nucleic acid library of claim 9, wherein a length of the VH is about 270 to about 300
base pairs.
13. The nucleic acid library of claim 9, wherein a length of the VH is about 300 to about 1200
base pairs.
14. The nucleic acid library of claim 9, wherein the library comprises at least 10° non-identical
nucleic acids.
15. A nucleic acid library comprising: a plurality of nucleic acids, wherein each of the nucleic
acids encodes for a sequence that when translated encodes for a CRTH2R single domain antibody,
wherein each sequence of the plurality of sequences comprises a variant sequence encoding for a
CDR1, CDR2, or CDR3 on a variable region of a heavy chain (VH); wherein the library comprises
at least 30,000 variant sequences; and wherein the CRTH2R single domain antibody binds to its
antigen with a Kp of less than 100 nM.
16.  The nucleic acid library of claim 15, wherein a length of the VH when translated is about 90
to about 100 amino acids.
17.  The nucleic acid library of claim 15, wherein a length of the VH when translated is about
100 to about 400 amino acids.
18.  The nucleic acid library of claim 15, wherein a length of the VH is about 270 to about 300
base pairs.
19. The nucleic acid library of claim 15, wherein a length of the VH is about 300 to about 1200
base pairs.
20. The nucleic acid library of claim 15, wherein the VH when translated comprises at least
80% sequence identity to any one of SEQ ID NO: 2338-2360 or 2403-2405.
21.  An antibody or antibody fragment that binds CRTH2R, comprising an immunoglobulin
heavy chain and an immunoglobulin light chain:
a. wherein the immunoglobulin heavy chain comprises an amino acid sequence at least
about 90% identical to that set forth in any one of SEQ ID NO: 2338-2360 or 2403-
2405; and
b. wherein the immunoglobulin light chain comprises an amino acid sequence at least
about 90% identical to that set forth in any one of SEQ ID NO: 2361-2381 or 2406-
2408.
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22. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2338, and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2361.

23. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2339; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2362.

24, The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2340; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2363.

25. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2341; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2364.

26. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2342; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2365.

27. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2343; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2366.

28. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2344; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2367.

29. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2345; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2368.

30. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain

comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
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2346, and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2369.

31. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2347, and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2370.

32. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2348; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2371.

33. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2349; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2372.

34. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2350; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2373.

35. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2351; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2374.

36. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2352; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2375.

37. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2353; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2376.

38. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2354; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about

90% identical to that set forth in SEQ ID NO: 2377.

-110-



WO 2021/061829 PCT/US2020/052291

39. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2355; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2378.

40. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2356; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2379.

41. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2357, and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2380.

42. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2358; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2381.

43, The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2403; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2406.

44. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2404; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2407.

45. The antibody or antibody fragment of claim 21, wherein the immunoglobulin heavy chain
comprises an amino acid sequence at least about 90% identical to that set forth in SEQ ID NO:
2405; and wherein the immunoglobulin light chain comprises an amino acid sequence at least about
90% identical to that set forth in SEQ ID NO: 2408.

46.  The antibody or antibody fragment of claim 21, wherein the antibody is a monoclonal
antibody, a polyclonal antibody, a bi-specific antibody, a multispecific antibody, a grafted
antibody, a human antibody, a humanized antibody, a synthetic antibody, a chimeric antibody, a
camelized antibody, a single-chain Fvs (scFv), a single chain antibody, a Fab fragment, a F(ab')2
fragment, a Fd fragment, a Fv fragment, a single-domain antibody, an isolated complementarity

determining region (CDR), a diabody, a fragment comprised of only a single monomeric variable
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domain, disulfide-linked Fvs (sdFv), an intrabody, an anti-idiotypic (anti-Id) antibody, or ab
antigen-binding fragments thereof.

47. The antibody or antibody fragment of claim 21, wherein the antibody or antibody fragment
thereof is chimeric or humanized.

48. The antibody or antibody fragment of claim 21, wherein the antibody has an EC50 less than
about 25 nanomolar in a cAMP assay.

49. The antibody or antibody fragment of claim 21, wherein the antibody has an EC50 less than
about 20 nanomolar in a cAMP assay.

50.  The antibody or antibody fragment of claim 21, wherein the antibody has an EC50 less than
about 10 nanomolar in a cAMP assay.

51.  Anantibody or antibody fragment, wherein the antibody or antibody fragment comprises a
complementarity determining region (CDR) comprising an amino acid sequence at least about 90%
identical to that set forth in any one of SEQ ID NOs: 2382-2402.

52.  Anantibody or antibody fragment, wherein the antibody or antibody fragment comprises a
sequence of any one of SEQ ID NOs: 2382-2402 and wherein the antibody is a monoclonal
antibody, a polyclonal antibody, a bi-specific antibody, a multispecific antibody, a grafted
antibody, a human antibody, a humanized antibody, a synthetic antibody, a chimeric antibody, a
camelized antibody, a single-chain Fvs (scFv), a single chain antibody, a Fab fragment, a F(ab")2
fragment, a Fd fragment, a Fv fragment, a single-domain antibody, an isolated complementarity
determining region (CDR), a diabody, a fragment comprised of only a single monomeric variable
domain, disulfide-linked Fvs (sdFv), an intrabody, an anti-idiotypic (anti-Id) antibody, or ab
antigen-binding fragments thereof.

53. A method of treating a disease or disorder of the central nervous system, kidney, intestine,
lung, hair, skin, bone, or cartilage, comprising administering the antibody or antibody fragment of
any one of claims 21-52.

54. A method of treating a disease or disorder characterized by an inflammatory response,
comprising administering the antibody or antibody fragment of any one of claims 21-52.

55. A method of treating an allergic reaction, comprising administering the antibody or
antibody fragment of any one of claims 21-52.

56. The method of claim 55, wherein the allergic reaction is chronic idiopathic urticaria or
allergic rhinitis.

57. A method of treating asthma, comprising administering the antibody or antibody fragment

of any one of claims 21-52.
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58. A method of treating alopecia or baldness, comprising administering the antibody or
antibody fragment of any one of claims 21-52.
59. A method for generating a nucleic acid library encoding for a CRTH2R antibody or
antibody fragment thereof comprising:

(a) providing predetermined sequences encoding for:

i. a first plurality of polynucleotides, wherein each polynucleotide of the first
plurality of polynucleotides encodes for at least 1000 variant sequence encoding for CDR1
on a heavy chain;

ii. a second plurality of polynucleotides, wherein each polynucleotide of the second
plurality of polynucleotides encodes for at least 1000 variant sequence encoding for CDR2
on a heavy chain;

iii. a third plurality of polynucleotides, wherein each polynucleotide of the third
plurality of polynucleotides encodes for at least 1000 variant sequence encoding for CDR3
on a heavy chain; and
(b) mixing the first plurality of polynucleotides, the second plurality of polynucleotides, and

the third plurality of polynucleotides to form the nucleic acid library of variant nucleic acids
encoding for the CRTH2R antibody or antibody fragment thereof, and wherein at least about 70%
of the variant nucleic acids encode for an antibody or antibody fragment that binds to its antigen
with a Kp of less than 100 nM.

60. The method of claim 59, wherein the CRTH2R antibody or antibody fragment thereof is a
single domain antibody.

61. The method of claim 60, wherein the single domain antibody comprises one heavy chain
variable domain.

62. The method of claim 60, wherein the single domain antibody is a VHH antibody.

63. The method of claim 59, wherein the nucleic acid library comprises at least 50,000 variant
sequences.

64. The method of claim 59, wherein the nucleic acid library comprises at least 100,000 variant
sequences.

65. The method of claim 59, wherein the nucleic acid library comprises at least 10° non-
identical nucleic acids.

66. The method of claim 59, wherein the nucleic acid library comprises at least one sequence
encoding for the CRTH2R antibody or antibody fragment that binds to CRTH2R with a Kp of less
than 75 nM.
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67. The method of claim 59, wherein the nucleic acid library comprises at least one sequence
encoding for the CRTH2R antibody or antibody fragment that binds to CRTH2R with a Kp of less
than 50 nM.

68. The method of claim 59, wherein the nucleic acid library comprises at least one sequence
encoding for the CRTH2R antibody or antibody fragment that binds to CRTH2R with a Kp of less
than 10 nM.

69. The method of claim 68, wherein the nucleic acid library comprises at least 500 variant
sequences.
70. The method of claim 59, wherein the nucleic acid library comprises at least five sequences

encoding for the CRTH2R antibody or antibody fragment that binds to CRTH2R with a Kp of less
than 75 nM.
71. A protein library encoded by the nucleic acid library of any one of claims 1-20, wherein the

protein library comprises peptides.

72.  The protein library of claim 71, wherein the protein library comprises immunoglobulins.
73. The protein library of claim 71, wherein the protein library comprises antibodies.

74.  The protein library of claim 71, wherein the protein library is a peptidomimetic library.
75. A vector library comprising the nucleic acid library of any one of claims 1-20.

76. A cell library comprising the nucleic acid library of any one of claims 1-20.

77. A cell library comprising the protein library of any one of 71-74.
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