
4 

[NPL 7] Kulkarni, A. B. et al. Proc. Natl Acad. Sci. USA 90, 770-774 (1993). 
[NPL 8] Shull, M. M. et al. Nature 359, 693-699 (1992). 
[NPL 9] Dickson, M. C. et al. Development 121, 1845-1854 (1995). 
[NPL 10] Sanford, L. P. et al. Development 124, 2659-2670 (1997). 
[NPL 11] Proetzel, G. et al. Nature Genet. 11, 409-414 (1995). 
[NPL 12] Dubois, C. M.et al. J. Biol. Chem. 270, 10618-10624 (1995) 
[NPL 13] Nunes, I. et al. J. Am. Optom. Assoc. 69, 643-648 (1998) 
[NPL 14] Annes, J. et al. J. Cell Sci. 116, 217-224 (2003). 
[NPL 15] Schultz-Cherry, S. et al. J. Biol. Chem. 269, 26775-26782 (1994). 
[NPL 16] Munger, J. S. et al. Cell 96, 319-328 (1999). 
[NPL 17] Shi, M. et al. Nature 474, 343-349 (2011). 
[NPL 18] Shi, Y. & Massague, et al. Cell 113, 685-700 (2003). 
[NPL 19] Sanderson, N. et al. Proc. Natl Acad. Sci.USA 92, 2572-2576 (1995). 
[Summary] 
[Technical Problem] 
[0010] 
An object of the invention is to provide cross-species, humanized and optimized anti-
latent TGF-beta 1 antibodies which inhibit a protease mediated activation of latent 
TGF-beta 1 without inhibiting integrin mediated activation of latent TGF-beta 1. The 
invention also provides combination therapies comprising an anti-latent TGF-beta 1 
antibody and one or more immune checkpoint inhibitors. 
[Solution to Problem] 
[0011] 
The present inventors have conducted diligent studies under the situations as described 
above and consequently created cross-species, humanized and optimized anti-latent 
TGF-beta 1 antibodies which inhibit a protease mediated activation of TGF-beta 1 
without inhibiting integrin mediated activation of latent TGF-beta 1. Further, the anti-
latent TGF-beta 1 antibodies showed antitumor effect when administered in 
combination with one or more immune checkpoint inhibitors. 
[0011a]  
In one aspect, the present disclosure refers to an anti-latent TGF-beta 1 antibody 
comprising:  
(a) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:20, 21 and 22, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 
amino acid sequences of SEQ ID NO:23, 24 and 25, respectively;  
(b) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:26, 27 and 28, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 
amino acid sequences of SEQ ID NO:29, 30 and 31, respectively;  
(c) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:32, 33 and 34, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 
amino acid sequences of SEQ ID NO:35, 36 and 37, respectively; or  
(d) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:38, 39 and 40, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 
amino acid sequences of SEQ ID NO:41, 42 and 43, respectively. 
[0011b]  
In another aspect, the present disclosure refers to an anti-latent TGF-beta 1 antibody 
comprising: 
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(a) a VH sequence of SEQ ID NO:12 and a VL sequence of SEQ ID NO:13;   
(b) a VH sequence of SEQ ID NO:14 and a VL sequence of SEQ ID NO:15;  
(c) a VH sequence of SEQ ID NO:16 and a VL sequence of SEQ ID NO:17; or  
(d) a VH sequence of SEQ ID NO:18 and a VL sequence of SEQ ID NO:19.  
[0011c]  
In another aspect, the present disclosure refers to an anti-latent TGF-beta 1 antibody 
comprising:  
(a) a full length heavy chain sequence of SEQ ID NO:47 and a full length light chain 
sequence of SEQ ID NO:60;  
(b) a full length heavy chain sequence of SEQ ID NO:48 and a full length light chain 
sequence of SEQ ID NO:61;  
(c) a full length heavy chain sequence of SEQ ID NO:49 and a full length light chain 
sequence of SEQ ID NO:62;  
(d) a full length heavy chain sequence of SEQ ID NO:50 and a full length light chain 
sequence of SEQ ID NO:63;  
(e) a full length heavy chain sequence of SEQ ID NO:51 and a full length light chain 
sequence of SEQ ID NO:60;  
(f) a full length heavy chain sequence of SEQ ID NO:52 and a full length light chain 
sequence of SEQ ID NO:61;  
(g) a full length heavy chain sequence of SEQ ID NO:53 and a full length light chain 
sequence of SEQ ID NO:62; or  
(h) a full length heavy chain sequence of SEQ ID NO:54 and a full length light chain 
sequence of SEQ ID NO:63. 
[0011d]  
In yet another aspect, the present disclosure refers to an immunoconjugate comprising 
the anti-latent TGF beta-1 antibody as described herein and a cytotoxic agent. In yet 
another aspect, the present disclosure refers to an isolated nucleic acid encoding the 
anti-latent TGF beta-1 antibody as described herein. In yet another aspect, the present 
disclosure refers to a vector comprising the nucleic acid as described herein. In yet 
another aspect, the present disclosure refers to a host cell comprising the nucleic acid as 
described herein or the vector as described herein. In yet another aspect, the present 
disclosure refers to a method of producing an anti-latent TGF beta-1 antibody 
comprising culturing the host cell as described herein so that the antibody is produced. 
In yet another aspect, the present disclosure refers to a pharmaceutical formulation 
comprising the anti-latent TGF beta-1 antibody as described herein or the 
immunoconjugate as described herein, and a pharmaceutically acceptable carrier. 
[0012] 
The present invention provides: 
A1. An anti-latent TGF-beta 1 antibody comprising: 
(a) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:20, 21 and 22, respectively; 
(b) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:26, 27 and 28, respectively; 
(c) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:32, 33 and 34, respectively; or 
(d) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 
NO:38, 39 and 40, respectively.
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[CLAIMS] 

 

[Claim 1] 

 

An anti-latent TGF-beta 1 antibody comprising: 

(a) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 

NO:20, 21 and 22, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 

amino acid sequences of SEQ ID NO:23, 24 and 25, respectively; 

(b) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 

NO:26, 27 and 28, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 

amino acid sequences of SEQ ID NO:29, 30 and 31, respectively; 

(c) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 

NO:32, 33 and 34, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 

amino acid sequences of SEQ ID NO:35, 36 and 37, respectively; or 

(d) HVR-H1, HVR-H2 and HVR-H3 comprising the amino acid sequences of SEQ ID 

NO:38, 39 and 40, respectively, and HVR-L1, HVR-L2 and HVR-L3 comprising the 

amino acid sequences of SEQ ID NO:41, 42 and 43, respectively. 

 

[Claim 2] 

 

An anti-latent TGF-beta 1 antibody comprising:  

(a) a VH sequence of SEQ ID NO:12 and a VL sequence of SEQ ID NO:13;  

(b) a VH sequence of SEQ ID NO:14 and a VL sequence of SEQ ID NO:15;  

(c) a VH sequence of SEQ ID NO:16 and a VL sequence of SEQ ID NO:17; or 

(d) a VH sequence of SEQ ID NO:18 and a VL sequence of SEQ ID NO:19. 

 

[Claim 3] 

 

The anti-latent TGF-beta 1 antibody of Claim 1 or 2, which is a human, humanized, or 

chimeric antibody. 

 

[Claim 4] 

 

The anti-latent TGF-beta 1 antibody of any one of Claims 1 to 3, which is a full length 

IgG antibody, preferably a full length IgG1 antibody. 

 

[Claim 5] 

 

The anti-latent TGF-beta 1 antibody of any one of Claims 1 to 4, wherein the anti-latent 

TGF-beta 1 antibody comprises a modified IgG1 Fc region having reduced effector 

function compared with a wild type IgG1 Fc region. 

 

[Claim 6] 

 

An anti-latent TGF-beta 1 antibody comprising: 

(a) a full length heavy chain sequence of SEQ ID NO:47 and a full length light chain 

sequence of SEQ ID NO:60; 

(b) a full length heavy chain sequence of SEQ ID NO:48 and a full length light chain 
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sequence of SEQ ID NO:61; 

(c) a full length heavy chain sequence of SEQ ID NO:49 and a full length light chain 

sequence of SEQ ID NO:62;  

(d) a full length heavy chain sequence of SEQ ID NO:50 and a full length light chain 

sequence of SEQ ID NO:63; 

(e) a full length heavy chain sequence of SEQ ID NO:51 and a full length light chain 

sequence of SEQ ID NO:60; 

(f) a full length heavy chain sequence of SEQ ID NO:52 and a full length light chain 

sequence of SEQ ID NO:61; 

(g) a full length heavy chain sequence of SEQ ID NO:53 and a full length light chain 

sequence of SEQ ID NO:62; or 

(h) a full length heavy chain sequence of SEQ ID NO:54 and a full length light chain 

sequence of SEQ ID NO:63. 

 

[Claim 7] 

 

An immunoconjugate comprising the anti-latent TGF beta-1 antibody of any one of 

Claims 1 to 6 and a cytotoxic agent. 

 

[Claim 8] 

 

An isolated nucleic acid encoding the anti-latent TGF beta-1 antibody of any one of 

Claims 1 to 6. 

 

[Claim 9] 

 

A vector comprising the nucleic acid of Claim 8. 

 

[Claim 10] 

 

A host cell comprising the nucleic acid of Claim 8 or the vector of Claim 9. 

 

[Claim 11] 

 

A method of producing an anti-latent TGF beta-1 antibody comprising culturing the 

host cell of Claim 10 so that the antibody is produced. 

 

[Claim 12] 

 

A pharmaceutical formulation comprising the anti-latent TGF beta-1 antibody of any 

one of Claims 1 to 6 or the immunoconjugate of Claim 7, and a pharmaceutically 

acceptable carrier. 


