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CLAIMS 

1. An anti-IL-1β antibody or an antigen-binding fragment thereof, 

wherein 

the antibody or the antigen-binding fragment thereof comprises a heavy 

chain variable region comprising HCDR1-HCDR3 with amino acid 

sequences set forth in SEQ ID NO: 17, SEQ ID NO: 18, and SEQ ID NO: 

19, respectively; and 

the antibody or the antigen-binding fragment thereof comprises a light 

chain variable region comprising LCDR1-LCDR3 with amino acid 

sequences set forth in SEQ ID NO: 20, SEQ ID NO: 21, and SEQ ID NO: 

22, respectively. 

2. The antibody or the antigen-binding fragment thereof according to 

claim 1, wherein 

the heavy chain variable region comprises an amino acid sequence 

selected from SEQ ID NO: 2, SEQ ID NO: 6, SEQ ID NO: 10, and SEQ 

ID NO: 14; and 

the light chain variable region comprises an amino acid sequence selected 

from SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID NO: 12, and SEQ ID NO: 

16. 

3. The antibody or the antigen-binding fragment thereof according to 

claim 1, wherein 
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the heavy chain variable region comprises an amino acid sequence set 

forth in SEQ ID NO: 2, and the light chain variable region comprises an 

amino acid sequence set forth in SEQ ID NO: 4; 

the heavy chain variable region comprises an amino acid sequence set 

forth in SEQ ID NO: 6, and the light chain variable region comprises an 

amino acid sequence set forth in SEQ ID NO: 8; 

the heavy chain variable region comprises an amino acid sequence set 

forth in SEQ ID NO: 10, and the light chain variable region comprises an 

amino acid sequence set forth in SEQ ID NO: 12; or 

the heavy chain variable region comprises an amino acid sequence set 

forth in SEQ ID NO: 14, and the light chain variable region comprises an 

amino acid sequence set forth in SEQ ID NO: 16. 

4. The antibody or the antigen-binding fragment thereof according to any 

one of claims 1 to 3, wherein the antibody or the antigen-binding 

fragment thereof is selected from Fab, Fab', F(ab')2, Fv, a single chain 

antibody, a humanized antibody, a chimeric antibody, and a diabody. 

5. The antibody or the antigen-binding fragment thereof according to any 

one of claims 1 to 3, wherein the antibody or the antigen-binding 

fragment thereof binds to IL-1β protein with a KD less than 10−5 M, 

wherein the KD is measured by a Biacore molecular interaction 

instrument. 
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6. The antibody or the antigen-binding fragment thereof according to any 

one of claims 1 to 3, wherein 

the antibody or the antigen-binding fragment thereof comprises a non-

CDR region derived from a species other than murine. 

7. The antibody or the antigen-binding fragment thereof according to any 

one of claims 1 to 3, wherein the antibody or the antigen-binding 

fragment thereof comprises a non-CDR region derived from a human. 

8. The antibody or the antigen-binding fragment thereof according to any 

one of claims 1 to 3, wherein 

the antibody or antigen-binding fragment thereof comprises a constant 

region selected from constant regions of human IgG1, IgG2, IgG3, and 

IgG4. 

9. The antibody or the antigen-binding fragment thereof according to any 

one of claims 1 to 3, wherein the antibody or the antigen-binding 

fragment thereof comprises an IgG1 or IgG4 heavy chain constant region 

and an Ig kappa light chain constant region. 

10. The antibody or the antigen-binding fragment thereof according to 

any one of claims 1 to 3, wherein the antibody is a monoclonal antibody 

produced by a hybridoma cell line LT010 deposited at China Center for 

Type Culture Collection (CCTCC) with an accession number of CCTCC 

NO: C2018133. 
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11. An antibody-drug conjugate comprising an antibody or an antigen-

binding fragment thereof and a small molecule drug, wherein the 

antibody or the antigen-binding fragment thereof is the antibody or the 

antigen-binding fragment thereof according to any one of claims 1 to 10. 

12. The antibody-drug conjugate according to claim 11, wherein the 

small molecule drug is a small molecule cytotoxic drug. 

13. The antibody-drug conjugate according to claim 11, wherein the 

small molecule drug is a tumor chemotherapeutic drug. 

14. The antibody-drug conjugate according to any one of claims 11 to 13, 

wherein the antibody or the antigen-binding fragment thereof is linked to 

the small molecule drug via a linker. 

15. The antibody-drug conjugate according to claim 14, wherein the 

linker is a hydrazone bond, a disulfide bond or a peptide bond. 

16. The antibody-drug conjugate according to any one of claims 11 to 15, 

wherein a molar ratio of the antibody or the antigen-binding fragment 

thereof to the small molecule drug is 1:1–1:4. 
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17. A bispecific antibody comprising a first protein functional region and 

a second protein functional region, wherein 

the first protein functional region targets IL-1β, and 

the second protein functional region targets a target other than IL-1β,  

wherein the first protein functional region is the antibody or the antigen-

binding fragment thereof according to any one of claims 1 to 10. 

18. The bispecific antibody according to claim 17, wherein the bispecific 

antibody is in an IgG-scFv form. 

19. The bispecific antibody according to claim 17, wherein the first 

protein functional region is the antibody or the antigen-binding fragment 

thereof according to any one of claims 1 to 10, and the second protein 

functional region is a single chain antibody. 

20. The bispecific antibody according to claim 17, wherein the first 

protein functional region is the single chain antibody according to claim 

4, and the second protein functional region is an antibody. 

21. The bispecific antibody according to any one of claims 17 to 20, 

wherein the first and second protein functional regions are linked 

directly or via a linker. 
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22. The bispecific antibody according to claim 21, wherein the linker is 

(GGGGS)m, wherein m is 1, 2, 3, 4, 5, or 6. 

23. The bispecific antibody according to claim 21, wherein the linker is 

SS(GGGGS)n, wherein n is 1, 2, 3, 4, 5, or 6. 

24. The bispecific antibody according to any one of claims 17 to 23, 

wherein a number of the first protein functional region and a number of 

the second protein functional region are each independently 1, 2 or more. 

25. The bispecific antibody according to any one of claims 19 to 24, 

wherein the single chain antibody is linked to the C-terminus of the 

heavy chain of the antibody or the antigen-binding fragment thereof. 

26. An isolated nucleic acid molecule comprising a nucleotide sequence 

encoding an antibody heavy chain variable region and a nucleotide 

sequence encoding an antibody light chain variable region, wherein 

the antibody heavy chain variable region comprises HCDR1-HCDR3 

with amino acid sequences set forth in SEQ ID NO: 17, SEQ ID NO: 18, 

and SEQ ID NO: 19, respectively, and the antibody light chain variable 

region comprises LCDR1-LCDR3 with amino acid sequences set forth in 

SEQ ID NO: 20, SEQ ID NO: 21, and SEQ ID NO: 22, respectively. 
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27. The isolated nucleic acid molecule according to claim 26, wherein the 

amino acid sequence of the antibody heavy chain variable region is 

selected from SEQ ID NO: 2, SEQ ID NO: 6, SEQ ID NO: 10, and SEQ 

ID NO: 14, and the amino acid sequence of the antibody light chain 

variable region is selected from SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID 

NO: 12, and SEQ ID NO: 16. 

28. The isolated nucleic acid molecule according to claim 26 or 27, 

wherein the amino acid sequence of the antibody heavy chain variable 

region is set forth in SEQ ID NO: 2, and the amino acid sequence of the 

antibody light chain variable region is set forth in SEQ ID NO: 4; the 

amino acid sequence of the antibody heavy chain variable region is set 

forth in SEQ ID NO: 6, and the amino acid sequence of the antibody light 

chain variable region is set forth in SEQ ID NO: 8; the amino acid 

sequence of the antibody heavy chain variable region is set forth in SEQ 

ID NO: 10, and the amino acid sequence of the antibody light chain 

variable region is set forth in SEQ ID NO: 12; or the amino acid 

sequence of the antibody heavy chain variable region is set forth in SEQ 

ID NO: 14, and the amino acid sequence of the antibody light chain 

variable region is set forth in SEQ ID NO: 16. 

29. The isolated nucleic acid molecule according to any one of claims 26 

to 28, wherein the isolated nucleic acid molecule comprises: 

nucleotide sequences set forth in SEQ ID NO: 1 and SEQ ID NO: 3, 

nucleotide sequences set forth in SEQ ID NO: 5 and SEQ ID NO: 7, 
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nucleotide sequences set forth in SEQ ID NO: 9 and SEQ ID NO: 11, or 

nucleotide sequences set forth in SEQ ID NO: 13 and SEQ ID NO: 15. 

30. A recombinant vector comprising the isolated nucleic acid molecule 

according to any one of claims 26 to 29. 

31. A host cell comprising the isolated nucleic acid molecule according to 

any one of claims 26 to 29 or the recombinant vector according to claim 

30. 

32. A method for preparing the antibody or the antigen-binding fragment 

thereof according to any one of claims 1 to 10, comprising: cultivating the 

host cell according to claim 31 in a suitable condition, and isolating the 

antibody or the antigen-binding fragment thereof from the cell cultures. 

33. A hybridoma cell line LT010 deposited at China Center for Type 

Culture Collection (CCTCC) with an accession number of CCTCC NO: 

C2018133. 

34. A pharmaceutical composition comprising the antibody or the 

antigen-binding fragment thereof according to any one of claims 1 to 10, 

the antibody-drug conjugate according to any one of claims 11 to 16, or 

the bispecific antibody according to any one of claims 17 to 25; and a 

pharmaceutically acceptable carrier and/or excipient. 
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35. Use of the antibody or the antigen-binding fragment thereof 

according to any one of claims 1 to 10, the antibody-drug conjugate 

according to any one of claims 11 to 16, or the bispecific antibody 

according to any one of claims 17 to 25 in preparing a medicament for 

the treatment and/or prevention of autoimmune diseases, cardiovascular 

and cerebrovascular diseases, tumors, cryopyrin-associated periodic 

syndromes in children and adults, systemic juvenile idiopathic arthritis, 

or gouty arthritis. 

36. The use according to claim 35, wherein the autoimmune disease is 

selected from rheumatoid arthritis, multiple sclerosis, and periodic fever 

syndromes. 

37. The use according to claim 36, wherein the periodic fever syndrome is 

selected from TNF receptor-associated periodic syndrome (TRAPS), 

hyper-IgD syndrome (HIDS)/mevalonate kinase deficiency (MKD), and 

familial mediterranean fever (FMF). 

38. The use according to claim 35, wherein the cryopyrin-associated 

periodic syndrome in children and adults is selected from familial cold 

auto-inflammatory syndrome, Muckle-Wells syndrome, neonatal-onset 

multisystem inflammatory disease, chronic infantile neurological 

cutaneous and articular syndrome, and familial cold urticaria. 
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39. The use according to claim 35, wherein the cardiovascular and 

cerebrovascular disease is selected from myocardial infarction, 

atherosclerosis, arterial thrombosis, and cerebral stroke. 

40. The use according to claim 35, wherein the tumor is selected from 

lung cancer, hepatocellular carcinoma, and acute myeloid leukemia. 

41. The use according to claim 35, wherein the gouty arthritis is acute 

gouty arthritis or chronic gouty arthritis. 

42. Use of the antibody or the antigen-binding fragment thereof 

according to any one of claims 1 to 10, the antibody-drug conjugate 

according to any one of claims 11 to 16, or the bispecific antibody 

according to any one of claims 17 to 25 in preparing: 

(i) a medicament for blocking the binding of human IL-1β to human 

IL-1R1 and/or human IL-1R2, 

(ii) a medicament for down-regulating the activity or level of human 

IL-1β, or 

(iii) a medicament for inhibiting the activation of downstream 

signaling pathways mediated by the binding of human IL-1β to human 

IL-1R1 and/or human IL-1R2. 


