
WHAT IS CLAIMED IS: 

1. An isolated heavy chain variable region polypeptide comprising an HVR-HI, HVR-H2 

and HVR-H3 sequence, wherein; 

5 (a) the HVR-H1 sequence is GFTFSX1 SWIH 	 (SEQ ID NO: I ); 

(b) the HVR-H2 sequence is AWIX2PYGGSX3YYADSVKG (SEQ ID -N0:2); 

(c) the HVR-H3 sequence is RHWPGGFDY 	 (SEQ ID NO:3); 

further wherein: XI  is D or G; X228 S or L; X3 is T or S. 

10 

2, 

3.  

The polypeptide of Claim 1 wherein X /  is D; X2  is S and X3  is T. 

The polypeptide of Claim 1 further comprising variab 	region heavy chain framework 

sequences juxtaposed between the HVRs accordin 	to the formula: (HC-FR1)-(HVR- 

15 H1)- (HC-FR2)-(HVR-H2) -(HC-FR3)- (FIVR-H3)-(F1 C-FR4). 

4.  The polypeptide of Claim 3 wherein the framework sequences are derived from human 

consensus framework sequences. 

20 5.  The polypeptide of Claim 4 whe 	the framework sequences are VH subgroup III 

consensus framework. 

6.  The polypeptide of Clai 	wherein one or more of the framework sequences is the 

following: 
4 

25,  FIC-FRI is EvQuigsCi-GGLVQPGGSLRLSCAAS 	(SEQ ID NO:4) 

HC-FR2 is WVRQAPGKGLEWV 	 (SEQ ID NO:5) 

HC-FR3 is RFT1SADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6) 

HC-FR4 is \VGQGTLVTVSA 	 (SEQ ID NO:7). 

30 7.  The isolated heavy chain polypeptide of Claim 1 in combination with a variable region 

light chain cOmprising an HVR-L1, HVR-L2 and HVR-L3, wherein: 

(a) the HVR-L I sequence is RASQX4X5X6TX7XgA 	 (SEQ ID NOs:8); 

/ (h) the HVR-L2 sequence is SASX9LX10S, and 	 (SEQ ID NOs:9); 

(c) the HVR-L3 sequence is QQXuX12X13X1RXI5T 	(SEQ ID NOs:10); 

35 
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further wherein: X4 is D or V; X5  is V or I; X6  is S or N; X?  is A or F; X8 is V or L; X9 is F 

or T; Xio is Y or A; XI I is Y, G, F, or S; Xi2is L, Y, F or W; XB is Y, N, A, T, G, F or I; 

X14  is H, V, P, T or I; Xtsis A, W, R, P or T. 

5 	8. 	The polypeptide of Claim 7 wherein X4  is D; X5  is V; X6  is 5; X7  is A; X8  is V; X 

X1 0 is Y; X11 is Y; X12  is U; X1 3 is Y; X14 is H; Xis is A. 

9. The polypeptide of Claim 7 further comprising variable region light chain framework 

sequences juxtaposed between the HVRs according to the formula: (LC-FR1)-(HVR-L1)-(LC- 

10 	FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)-(LC-FR4). 	 / 

10. The polypeptide of Claim 9 wherein the framework sequence: are derived from human 

consensus framework sequences. 

15 	11. 	The polypeptide of Claim 10 wherein the frameWork sequences are VL kappa I 

consensus framework 

12. 	The polypeptide of Claim 11 wherein one 	r moreof 	e framework sequences is the 

following: 

20 LC-FR1 is DIQVITQSPSSLSASVGDRVTITC 	 (SEQ 1D NO:11); 

LC-FR2 is 'WYQQKPGKAPKLL 	 (SEQ ID NO:12); 

LC-FR3 is GVPSRFSGSGSG 	TLTISSLQPEDFATYYC 	(SEQ 1D NO:13); 

LC-FR4 is FGQGTKVEIKR 	 (SEQ ID NO:14). 

25 	13. 	An isolated anti-PD-L antibody or antigen binding fragment comprising a heavy chain 

and a light chain variable region sequence, wherein: 

(a) 	the heavy/chain comprises an HVR-H1, HVR-H2 and HVR-H3, wherein further: 

(i) the HYR-H1 sequence is GFITSX I SWIH 	 (SEQ ID NO:1); 

(ii)/the HVR-H2 sequence is AWIX2PYGGSX3YYADSVKG (SEQ ID NO:2); 
, 

30 iii) the HVR-H3 sequence is RHWPGGFDY, and 	(SEQ ID NO:3); 

the light chain comprises an HVR-L1, HVR-L2 and HVR-L3, wherein further: 

(iv) the HVR-L1 sequence is RASQX4X5X6TX7X8A 	(SEQ ID NOs:8); 

(v) the HVR-L2 sequence is SASX9LXI0S 	 (SEQ ID NOs:9); 

35 (vi) the HVR-L3 sequence is QQX11X12X13X141)X15T 	(SEQ ID NOs:l0); 

150 



wherein: Xi is D or G; X2  is S or L; X3  is T or S; X4  may be D or V; X5  may be V or I; X6 

may be S or N; X7  may be A or F; Xs  may be V or L; X9  may be F or T; X/0  may be Y or 

A; Xii may be Y, G, F, or S; Xu may be L, Y, F or W; Xi3  may be Y, N, A, T, G, F or I; 

5 X14  may be H, V, P, T or I; X15  may be A, W, R, P or T. 

14. The antibody or antibody fragment of Claim 13 wherein X1  is D; X2  is S and X3  is T. 

15. The antibody or antibody fragment of Claim 13, wherein X4  = D, X,; — V, X6  = S, X7  = A 

10 	arid Xs '''4''  V, X9 	F and X10 = Y, XII = Y, X12 = L, Xt3 = Y, X14 '= H and X L5  = A. 

16. The antibody or antibody fragment of Claim 13, wherein Xi" = D, X2  = S and X3  = T, X4  

= D, X5 = V, X6  = S, X7  = A and X8 = V, X9  = F, and Xiii = IT, Xii = Y, X12= L, X13 = Y, Xpi = H 

and X15  = A. 

15 

17. The antibody or antibody fragment of any of Claims 13-16 further comprising: 

(a) variable region heavy chain framework sequences juxtaposed between the HVRs 

according to the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC-FR3)- 

(HVR-H3)-(HC-FR4), and 

20 

(b) variable region light chain 	ramework sequences juxtaposed between the HVRs 

according to the form 	. (LC-FRI)-(FIVR-L1)-(LC-FR2)-(HVR-L2)-(LC-FR3)- 

(HVR-L3)-(LC-FR4). 

25 	18. 	The antibody or ant‘Ody fragment of Claim 17 wherein the framework sequences are 

derived from human consensus framework sequences. 

19. The antibod or antibody fragment of Claim 18 wherein the variable region heavy chain 

framework sequences are VH subgroup III consensus framework. 

30 

20. The antibody or antibody fragment of Claim 19 wherein one or more of the framework 

sequences is the following: 

HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS 	 (SEQ ID NO:4); 

HC-FR2 is WVRQAPGKGLEWV 	 (SEQ ID NO:5); 

35 HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6); 
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HC-FR4 is WGQGTLVTVSA 	 (SEQ ID NO:7). 

21.  The antibody or antibody fragment of Claim 18 wherein the variable region light ch. 

framework sequences are VL kappa I. consensus framework, 

5 

22.  The antibody or antibody fragment of Claim 21 wherein one or more of the 	ework 

sequences is the following: 

LC-FR1 is DIQMTQSPSSLSASVGDRVTITC 	 (SEQ ID NO:11); 

LC-FR2 is WYQQKPGKAPKLLIY 	 (SEQ ID NO:12); 

10 LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC, and (SEQ ID NO:13); 

LC-FR4 is FGQGTKVEIKR 	 (SEQ ID NO:14). 

23.  The antibody of or antibody fragment of Claim 18 wherein: 

(a) the variable heavy chain framework sequences are the f011owing: 

15 (i) HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAlkS 	 (SEQ ID NO:4); 

(ii) HC-FR2 is WVRQAPGKGLEWV 	 (SEQ ID NO:5); 
/ 

(iii) HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR 	(SEQ ID NO:6); 

(iv) HC-FR4 is WGQGTLVTVSA; and 	 (SEQ ID NO:7); 

(b) the variable light chain framework sequences are the following: 

20 (1) LC-FR1 is DIQMTQSPSSLSASVGDRVTITC 	 (SEQ ID NO:11); 

(ii) LC-FR2 is WYQQKPGKAPKLLIY 	 (SEQ ID NO:12); 

(iii) LC-FR3 is GVPSRFSGSGSGTDFTLT1SSEQPEDFATYYC 	(SEQ ID NO:13); 

(iv) LC-FR4 is FGQGTKV 'IKR 	 (SEQ ID NO:14). 

25 	24, The antibody or antibody fragment of Claim 23 further comprising a human constant 

region. 

25.  The antibody or antibody fragment of Claim 24, wherein the constant region is selected 

from the group consisting of IgOl, Ig02,1g03 and Ig04. 

30 

26.  The antibody of antibody fragment of Claim 25 wherein the constant region is IgGl. 

27.  The antibody or antibody fragment of Claim 23, further comprising murine constant 

region. 

35 
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28. 	The antibody or antibody fragment of Claim 27 wherein the constant region is selected 

from the group consisting of IgGI, IgG2A, IgG2B and IgG3. 

29. 	The antibody or antibody fragment of Claim 28, wherein the constant region is IgG2 ''.. 

5 

30. 	The antibody or antibody fragment of Claim 25 or 28 having reduced or minimal effector 

function. 

31. 	The antibody or antibody fragment of Claim 30, wherein the minimal effector function 

10 results from an effector-less Fc mutation. 

32. 	The antibody or antibody fragment of Claim 31, wherein the-  effector-less Fc mutation is 

N297A. 

15 33. 	The antibody or antibody fragment of Claim 31, wherein the effector-less Fc mutation is 

D265A/N297A. 

34. 	The antibody or antibody fragment of C im 30, wherein the minimal effector function 

results from aglycosylation. 

20 

35. 	An antibody or antigen bindings/fragment comprising a heavy chain and a light chain 

variable region sequence, wherein: 

25 

(a) the heavy chain 	mprises an HVR-H1, HVR-H2 and an HVR-H3, having at 

least 85% oveiall sequence identity to GFTFSDSWIH (SEQ ID NO:15), 
/ 

AWISPYG9STYYADSVKG (SEQ ID NO:16) and RHWPGGFDY (SEQ ID 

NO:3), reectively, and 

(b) the light chain comprises an HVR-L1, HVR-L2 and an HVR-L3, having at least 

85% overall sequence identity to RASQDVSTAVA (SEQ ID NO:17), SASFLYS 

(SEQ ID NO:18) and QQYLYHPAT (SEQ ID NO:19), respectively. 

30 

36. 	The antibody or antibody fragment of Claim 35, wherein the sequence identity is at least 

90%, 

37. 	The antibody or antibody fragment of Claims 36 further comprising: 
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(a) variable region heavy chain (VH) framework sequences juxtaposed between the 

HVRs according to the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC- 

FR3)-(HVR-H3)-(HC-FR4), and  

5 (b) variable region light chain (VL) framework sequences juxtaposed between the HVRs 

according to the formulat: 	(LC-FR1)-(HVR-L1)-(LC-FR2)-(FIVR-L2)-(LC-FR3)- 

(HVR-L3)-(LC-FR4). 

38.  The antibody or antibody fragment of Claim 37, further comprising a VB. and VL 

10 	framework region derived from a human consensus sequence. 

39. The antibody or antibody fragment of Claim 38, wherein the VH framework sequence is 

derived from a Kabat subgroup I, II, or III sequence. 

15 	40. The antibody or antibody fragment of Claim 39, wherein the VH framework sequence is 

a Kabat subgroup III consensus framework sequence. 

41. The antibody or antibody fragment of Claim 40 wherein the VH framework sequences 

are the following: 	 7' 

20 HC-FRI is EVQLVESOGGLVQP0cifERLSCAAS (SEQ ID NO:4); 

HC-FR2 is WVRQAPGI(GLEWV (SEQ ID NO:5); 

HC-FR3 is RFTISADTSKNTA YLQ1VINSLRAEDTAVYYCAR (SEQ ID NO:6); 

HC-FR4 is WGQOTLVTVIA (SEQ ID NO:7). 

25 	42. 	The antibody or antibody fragment of Claim 38, wherein the VL framework sequence is 

derived from a Kabat kappa I, II, III or IV subgroup sequence. 

43.  The antibody or antibody fragment of Claim 42 wherein the the VL framework sequence 

is a Kabat kappa I consensus framework sequence. 

30 

44.  The, antibody or antibody fragment of Claim 43 wherein the VL framework sequences are 

the following: 

LC-FRI is DIQMTOSPSSLSASVGDRVTITC (SEQ ID NO:11); 

LC-FR2 is WYQQKPGKAPKLLTY (SEQ ID NO:12); 

35 LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13); 
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LC-Flt4 is FGQGTKVE 	 (SEQ ID NO:14). 

45. 	An isolated anti-PD-L1 antibody or antigen binding fragment comprising a hea 	chain 

and a light chain variable region sequence, wherein: 

5 (a) the heavy chain sequence has at least 85% sequence identity to the heavy chain 

sequence: 	EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSW1HWVRQAPG 

KGLEWVAWISPYGGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDT 

AVYYCARRHWPGGFDYWGQGTLVTVSA (SEQ ID NO:20), and 

(b) the light chain sequence has at least 85% sequence identity to the light chain 

10 sequence: 	DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGK 

APK LLIY S ASF LY SGVP SRFSGS GS GTDFT LTI S S LQPEDFATYYCQQYLYH 

PATFGQGTKVEIKR (SEQ ID NO:21), 

46. 	The antibody or antigen binding fragment of Claim 45, wherein the sequence identity is 

15 	at least 90%. 

47. 	An isolated anti-PD-LI antibody or antigen binding fragment comprising a heavy chain 

and light chain variable region sequence, wherein: 

(a) the heavy chain comprises the sequence: EVQLVBSGGGLVQPGGSLRLS 

20 CAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTI 

SADTSKNTAYLQW,] SLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVS 

A (SEQ ID NO:20), and 

(b) the light chain comprises the sequence: DIQMTQSPSSLSASVGDRVTITC 

RASQDVSTAVAWYQQKPGKAPKLUYSASFLYSGVPSRFSGSGSGTDF'lL 

25 TISSLQPEDFATYYCQQYLYH PATFGQGTKVEIKR (SEQ ID NO:21). 

48. A compositio 	comprising the anti-PD-L1 antibody or antigen binding fragment of any of 

Claims 13-47 and a least one phaituaceutically-acceptable carrier. 

/ 
30 	49. / An isolated nucleic acid encoding the polypeptide of any of Claims 1-11. 

50. 	An isolated nucleic acid encoding a light chain or a heavy chain variable sequence of an 
/ 

anti-PD-L1 antibody or antigen binding fragment, wherein: 
/ / 

' 	(a) 	the heavy chain further comprises and HVR-H1, HVR-H2 and an HVR-H3 

35 sequence having at least 85% sequence identity to GFTFSDSWIH (SEQ ID 
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NO:15), AWISPYGGSTYYADSVK_G (SEQ ID NO:16) and RHWPGGFDY 

(SEQ ID NO:3), respectively, or 

5 

(b) 	the light chain further comprises an. HVR-L1, HVR-L2 and an HVR-L3 sequence 

having at least 85% sequence identity to RASQDVSTAVA (SEQ ID NO:17), 

SASFLYS (SEQ ID NO:18) and QQYLYHPAT (SEQ ID NO:19), respectively. 

51. The nucleic acid of Claim 50, wherein sequence identity is 90%, 

52. The nucleic acid of Claim 50, wherein the anti-PD-L1 antibody further comprises a VL 

10 	and a VH framework region derived from a human consensus sequence. 

53.  The nucleic acid of Claim 52, wherein the VH sequence is derived from a Kabat 

subgroup 1, II, or HI sequence. 

15 	54. 	The nucleic acid of Claim 52, wherein the VL sequence is derived from a Kabat kappa 1, 

II, III or IV subgroup sequence. 

55. The nucleic acid of Claim 50, wherei 	the anti-PD-Ll antibody comprises a constant 

region derived from a murine antibody. 

20 

56. The nucleic acid of Claim 50 	herein the anti-PD-L1 antibody comprises a constant 

region derived from a human antibody. 

57. The nucleic acid of Claim 56, wherein the constant region is IgGl. 

25 

58. The nucleic acid of Claim 57, having reduced or minimal effector function. 

59. The nucleic acid of Claim 58, wherein the minimal effector function results from an 

effector-less Fc r..lutation. 

30 

60. The nucleic acid of Claim 59, wherein the effector-less Fe mutation is N297A. 

61. A vector comprising the nucleic acid of any of claims 49-60. 

35 	62. 	A host cell comprising the vector of Claim 61. 
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63.  The host cell of Claim 62 which is eulcaryotic. 

64.  The host cell of Claim 63 which is mammalian. 

65.  The host cell of Claim 64 which is a Chinese Hamster Ovary (CHO) cell. 

66.  The host cell of Claim 62 which is prokaryotic. 

10 67.  The host cell of Claim 66 which is E. coll. 

68.  A process for making an anti-PD-Ll antibody comprising culturing the host cell of any of 

Claims 62-67 under conditions suitable for the expression of the, 	encoding the anti-PD-L1 

antibody or antigen binding fragment, and recovering the antibody or fragment. 

15 

69.  An article of manufacture comprising the composition of Claim 48 and at least one 

BNCA 

70, 

molecule, 

An article of manufacture comprising the composition of Claim 48 and at least one 

20 chemotherapeutic agent. 

71.  The article of manufacture ac arding to Claim 70, wherein the chemotherapeutic agent is 

gemcitabine. 

25 72.  An article of manufacture• comprising the composition of Claim 48 and at least one 

agonist to a positive cos 	'ulatory molecule. 

73.  The article of manufacture according to Claim 72, further comprising a BNCA 

antagonist. 

30 

74.  An article of manufacture comprising the composition of Claim 48 and at least one 

antibiotic. 

75.  The article of manufacture according to Claim 74, wherein the antibiotic is an anti-viral 

35 	agent. 
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76.  The article of manufacture according to Claim 75, wherein anti-viral agent is a reverse 

transcriptase inhibitor. 

77.  The article of manufacture according to Claim 76, wherein the reverse transcn 

5 inhibitor is a polymerase inhibitor. 

78.  ./' The article of manufacture according to Claim 75, wherein the anti-viral agent is a 

protease inhibitor. 

10 79.  An article of manufacture comprising the composition of Claini 48 and at least one 

vaccine. 

80.  A method of enhacing T-cell function comprising administration of an effective amount 

of the composition of Claim 48 to a dysfunctional T-cell. 

15 

81.  A method of treating a T-cell dysfunctional disorder comprising administering a 

therapeutically effective amount of the composition of Claim 48 to a patient suffering from a T- 

cell dysfunctional disorder. 

/ 
20 82.  The method of Claim 81, wherein the"4-cell dysfunctional disorder is infection. 

83.  The method of Claim 82, wherein the infection is chronic. 

84.  The method of Claim 81 	herein the T-cell dysfunctional disorder is tumor immunity.  

25 

85.  The method of C a. 	83, therein the chronic infection is persistent. 

86.  The method 	Claim 83, wherein the chronic infection is latent. 

I 

30 87.  The method of Claim 83, wherein the chronic infection is slow. 

88.  The method of Claim 82 wherein the infection results from a pathogen selected from the 

group .6onsisting of bacteria, virus, fungi and protozoan. 
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_ 

89. The method of Claim 88 wherein the pathogen is a bacteria and the method further 

comprises the administration of an anti-bacterial agent. 

90. The method of Claim 88, wherein the pathogen is virus and the method further co 	rises 

5 the administration of an anti-viral agent. 

91. The method of Claim 88, wherein the pathogen is a fungi and the 	ethod further 

comprises the administration of an anti-fungal agent. 

10 92. The method of Claim 88, wherein the pathogen is a protozoan 	d the method further 

comprising the administration of an anti-protozoan agent. 

.,k 
93. The method of Claim 88, further comprising the administration of a vaccine. 

15 94. The method of Claim 84, wherein the method 	they comprising the application of a 

treatment regimen selected from the group consistit 	of: radiation therapy, chemotherapy, 

targeted therapy, immunotherapy, hormonal therapy 	ngiogenesis inhibiton and palliative care. 

95. The method of Claim 84, wherein t 	tumor immunity results from a cancer selected 

20 from the group consisting of: breast, Inn 	colon, ovarian, melanoma, bladder, kidney, liver, 
,., 

salivary, stomach, gliomas, thyroid, thymic, epithelial, head and neck cancers, gastric and 

pancreatic cancer. 

I 
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WHAT IS CLAIMED IS: 

1. 	An isolated nucleic acid encoding a heavy chain variable region polypeptide that specifically 

binds to PD-L1 comprising an HVR-H1, HVR-H2 and HVR-H3 sequence, wherein: 

(a) the HVR-Hl sequence is GETESXISWIH (SEQ ID NO:1); 

(b) the HVR-H2 sequence is AWIX2PYGGSX3YYADSVKG (SEQ ID NO:2); 

(c) the HVR-H3 sequence is RHWPGGFDY (SEQ ID NO:3); 

further wherein: X I  is D or G; X2  is S or L; X3  is T or S. 

2. 	The nucleic acid of Claim 1 wherein X1  is D; X2  is S and X3  is T. 

3. 	The nucleic acid of Claim 1 further comprising variable region heavy chain framework sequences 

juxtaposed between the HVRs according to the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR- 

H2)-(HC-FR3)-(HVR-H3)-(HC-FR4). 

4. 	The nucleic acid of Claim 3 wherein the framework sequences are human. 

5. 	The nucleic acid of Claim 4 wherein the framework sequences are VI-I subgroup III consensus 

framework. 

6. 	The nucleic acid of Claim 5 wherein one or more of the framework sequences is the following: 

HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4) 

HC-FR2 is WVRQAPGKGLEWV (SEQ ID NO:5) 

HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6) 

HC-FR4 is WGQGTLVTVSA (SEQ ID NO:7). 

7. 	The nucleic acid of Claim 1, further comprising a second nucleic acid encoding a variable region 

light chain polypeptide comprising an HVR-L1, HVR-L2 and HVR-L3, wherein: 

(a) the HVR-L1 sequence is RASQX4X5X6TX7X8A (SEQ ID NOs:8); 

(b) the HVR-L2 sequence is SASX9LX10S, and (SEQ ID NOs:9); 

(c) the HVR-L3 sequence is QQX11X12X13X14PX15T (SEQ ID NOs:10); 

further wherein: X4  is D or V; X5  is V or I; X6  is S or N; X7  is A or F; X5  is V or L; X9  is F or T; 

X10  is Y or A; XII  is Y, G, F, or S; X12  is L, Y, F or W; X13  iS Y, N, A, T, G, F or I; X14  is 1-1, V, P, 

T or I; X15  is A, W, R, P or T. 
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8. 	The nucleic acid of Claim 7 wherein X4  is D; X5  is V; X6  is S; X7  is A; X$  is V; X9  is F; X10  is Y; 

X11 is Y; X12  is L; X13  is Y; X14  is H; X15  is A. 

9. 	The nucleic acid of Claim 7 further comprising variable region light chain framework sequences 

juxtaposed between the HVRs according to the formula: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC- 

FR3)-(HVR-L3)-(LC-FR4). 

10. 	The nucleic acid of Claim 9 wherein the framework sequences are human. 

11. 	The nucleic acid of Claim 10 wherein the framework sequences are VL kappa I consensus 

framework. 

12. 	The nucleic acid of Claim 11 wherein one or more of the framework sequences is the following: 

LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11 ); 

LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO:12); 

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13); 

LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14). 

13. 	An isolated nucleic acid encoding a light chain variable region polypeptide that specifically binds 

to PD-L1 comprising an HVR-L1, HVR-L2 and HVR-L3, wherein: 

(a) the HVR-L I sequence is RASQX4X5X6TX7X8A (SEQ ID NOs:8); 

(b) the HVR-L2 sequence is SASX9LX1oS, and (SEQ ID NOs:9); 

(c) the HVR-L3 sequence is QQX11X12X13X14PX15T  (SEQ ID NOs:10); 

further wherein: X4  is D or V; X5  is V or I; X6  is S or N; X7  is A or F; X8  is V or L; X9  is F or T; 

X10  is Y or A; Xn is Y, G, F, or S; X12  is L, Y, F or W; X13  is Y, N, A, T, G, F or I; X14  is H, V, P, 

T or I; X15  is A, W, R, P or T. 

14. 	The nucleic acid of Claim 13 wherein X4  is D; X5  is V; X6  is S; X7  is A; X8  is V; X9  is F; X10  is Y; 

X11 is Y; X12  is L; X13  is Y; X14  is H; X15  is A. 

15. 	The nucleic acid of Claim 13 further comprising variable region light chain framework sequences 

juxtaposed between the HVRs according to the formula: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC- 

FR3)-(HVR-L3)-(LC-FR4). 

16. 	The nucleic acid of Claim 15 wherein the framework sequences are human. 
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17.  The nucleic acid of Claim 16 wherein the framework sequences are VL kappa I consensus 

framework. 

18.  The nucleic acid of Claim 17 wherein one or more of the framework sequences is the following: 

LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11); 

LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO:12); 

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13); 

LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14). 

19.—  The nucleic acid of Claim 13, further comprising a second nucleic acid encoding a heavy chain 

variable region polypeptide comprising an HVR-H1, HVR-H2 and HVR-H3 sequence, wherein: 

(a) the HVR-H1 sequence is GFII,SXISWIFI (SEQ ID NO:1); 

(b) the HVR-H2 sequence is AWIX2PYGGSX3YYADSVKG (SEQ ID NO:2); 

(c) the HVR-H3 sequence is RHWPGGFDY (SEQ ID NO:3); 

further wherein: X1  is D or G; X2 is S or L; X3 is T or S. 

20.  The nucleic acid of Claim 19 wherein X1  is D; X2 is S and X3 is T. 

21.  The nucleic acid of Claim 19 further comprising variable region heavy chain framework 

sequences juxtaposed between the HVRs according to the formula: (HC-FR1)-(HVR-H1)-(HC- 

FR2)-(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4). 

22.  The nucleic acid of Claim 21 wherein the framework sequences are human. 

23.  The nucleic acid of Claim 22 wherein the framework sequences are VH subgroup III consensus 

framework. 

24.  The nucleic acid of Claim 23 wherein one or more of the framework sequences is the following: 

HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4) 

HC-FR2 is WVRQAPGKGLEWV (SEQ ID NO:5) 

HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6) 

HC-FR4 is WGQGTLVTVSA (SEQ ID NO:7). 
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25. 	An isolated nucleic acid encoding a light chain or a heavy chain variable region sequence of an 

anti-PD-L 1 antibody or antigen binding fragment, wherein: 

(a) the heavy chain or antigen binding fragment thereof further comprises and HVR-H1, 

HVR-H2 and an HVR-H3 	sequence having at least 85% sequence identity to 

GFTFSDSWIH (SEQ ID NO:15), AWISPYGGSTYYADSVKG (SEQ ID NO:16) and 

RHWPGGFDY (SEQ ID NO:3), respectively, or 

(b) the light chain or antigen binding fragment thereof further comprises an I-WR-L1, HVR- 

L2 and an HVR-L3 sequence having at least 85% sequence identity to RASQDVSTAVA 

(SEQ ID NO:17), SASFLYS (SEQ ID NO:18) and QQYLYHPAT (SEQ ID NO:19), 

respectively. 

26. 	The nucleic acid of Claim 25, wherein sequence identity is 90%. 

27. 	The nucleic acid of Claim 26, wherein the sequence identity is 95%. 

28. 	The nucleic acid of Claim 25, wherein the anti-PD-L1 antibody further comprises a VL and a VH 

framework region derived from a human consensus sequence. 

29. 	The nucleic acid of Claim 28, wherein the VH sequence is derived from a Kabat subgroup I, II, or 

III sequence. 

30. 	The nucleic acid of Claim 29, wherein the VH sequence is derived from Kabat subgroup III. 

31. 	The nucleic acid of Claim 30, further wherein the heavy chain framework sequences are 

juxtaposed between the HVRs according to the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)- 

(HC-FR3)-(HVR-H3)-(HC-FR4). 

32. 	The nucleic acid of Claim 31, wherein one or more of the heavy chain framework sequences is 

the following: 

HC-FRI is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4); 

HC-FR2 is WVRQAPGKGLEWV (SEQ ID NO:5); 

HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6); 

HC-FR4 is WGQGTLVTVSA (SEQ ID NO:7). 

33. 	The nucleic acid of Claim 28, wherein the VL sequence is derived from a Kabat kappa I, II, III or 

IV subgroup sequence. 
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34. The nucleic acid of Claim 33, wherein the VL sequence is derived from Kabat kappa I. 

35. The nucleic acid of Claim 33, further wherein the encoded variable light chain framework 

sequences are juxtaposed between the HVRs according to the formula: (LC-FRI)-(HVR-L1)-(LC-FR2)- 

(HVR-L2)-(LC-FR3)-(HVR-L3)-(LC-FR4). 

36. The nucleic acid of Claim 35, wherein one or more of the light chain framework sequences is the 

following: 

LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11); 

LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO:12); 

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC, and (SEQ ID NO:13); 

LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14). 

37. The nucleic acid of Claim 25, wherein the anti-PD-Ll antibody comprises a constant region 

derived from a murine antibody. 

38. The nucleic acid of Claim 25, wherein the anti-PD-Ll antibody comprises a constant region 

derived from a human antibody. 

39. The nucleic acid of Claim 37, wherein the constant region is IgG2A. 

40. The nucleic acid of Claim 38, wherein the constant region is IgGl. 

41. The nucleic acid of Claim 40, wherein the encoded antibody has reduced or minimal effector 

function. 

42. The nucleic acid of Claim 41, wherein the minimal effector function results from an effector-less 

Fc mutation. 

43. The nucleic acid of Claim 42, wherein the effector-less Fc mutation is N297A. 

44. The nucleic acid of Claim 42, wherein the effector-less Fc mutation is D265A/N297A. 

45. An isolated nucleic acid encoding an anti-PD-L1 antibody or antigen binding fragment thereof, 

wherein the antibody or antibody fragment comprises a heavy chain and a light chain variable region 

sequence, wherein: 

(a) 	the heavy chain comprises an HVR-H1, HVR-H2 and HVR-H3, wherein further: 
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(i) the HVR-H1 sequence is GFTFSXISWIH (SEQ ID NO:1); 

(ii) the HVR-H2 sequence is AWIX2PYGGSX3YYADSVKG (SEQ ID NO:2); 

(iii) the HVR-H3 sequence is RHWPGGFDY, and (SEQ ID NO:3); 

(b) 	the light chain comprises an HVR-L1, HVR-L2 and HVR-L3, wherein further: 

(iv) the HVR-L1 sequence is RASQX4X5X6TX7X8A (SEQ ID NOs:8); 

(v) the HVR-L2 sequence is SASX,LXIOS (SEQ ID NOs:9); 

(vi) the HVR-L3 sequence is QQX11X12X13X14PX15T  (SEQ ID NOs:10); 

wherein: XI  is D or G; X2  is S or L; X3  is T or S; X4  may be D or V; X5  may be V or I; X6  may 

be S or N; X7  may be A or F; X8  may be V or L; X, may be F or T; X10  may be Y or A; X11  may 

be Y, G, F, or S; X12  may be L, Y, F or W; Xil  may be Y, N, A, T, G, F or I; Xj4  May be H, V, P, 

T or I; X15  may be A, W, R, P or T. 

46. The nucleic acid of Claim 45 wherein X1  is D; X2  is S and X3  is T. 

47. The nucleic acid of Claim 45, wherein X4  = D, X5  = V, X6  = 5, X7  = A and X8  = V, X9  

X10  = Y, X11  = Y, X12 = L, X13 = Y, X14  = H and X15  = A. 

48. The nucleic acid of Claim 45, wherein X1  = D, X2  = S and X3  = T, X4  = D, X5  = V, X6 = S, 	= 

A and Xg  = V, X9  = F, and X10 = Y, X11= Y, X12 = L, X13 = Y, X14  = H and X15  = A. 

49. The nucleic acid of Claim 46, wherein the encoded variable region heavy chain framework 

sequences are juxtaposed between the HVRs according to the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)- 

(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4). 

50. The nucleic acid of claim 49, wherein the framework sequences are human. 

51. The nucleic acid of Claim 50 wherein the framework sequences are VH subgroup III consensus 

framework. 

52. The nucleic acid of Claim 51 wherein one or more of the framework sequences is the following: 

HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4); 

HC-FR2 is WVRQAPGKGLEWV (SEQ ID NO:5); 

HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6); 

HC-FR4 is WGQGTLVTVSA (SEQ ID NO:7). 
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53. 	The nucleic acid of 47, wherein the encoded variable region light chain framework sequences 

juxtaposed between the HVRs according to the formula: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC- 

FR3)-(HVR-L3)-(LC-FR4). 

54. 	The nucleic acid of Claim 53 wherein the variable region light chain framework sequences are 

VL kappa I consensus framework. 

55. 	The nucleic acid of Claim 54 wherein one or more of the framework sequences is the following: 

LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11); 

LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO:12); 

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC, and (SEQ ID NO:13); 

LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14). 

56. 	The nucleic acid of Claim 48 wherein the antibody or antibody fragment comprises: 
fl 

(a) variable region heavy chain framework sequences juxtaposed between the HVRs 

according to the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC-FR3)-(HVR- 

H3)-(HC-FR4), and 

(b) variable region light chain framework sequences juxtaposed between the HVRs 

according to the formula: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC-FR3)-(HVR- 

L3)-(LC-FR4). 

wherein the variable heavy chain framework sequences are the following: 

(i) HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4); 

(ii) HC-FR2 is WVRQAPGKGLEWV (SEQ ID NO:5); 

(iii) HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6); 

(iv) HC-FR4 is WGQGTLVTVSA; and (SEQ ID NO:7); and 

further wherein the variable light chain framework sequences are the following: 

(i) LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11); 

(ii) LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO:12); 

(iii) LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13); 

(iv) LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14). 

57. 	The nucleic acid of Claim 56 further comprising a human constant region. 

58. 	The nucleic acid of Claim 57, wherein the constant region is selected from the group consisting of 

IgG1, IgG2, IgG3 and IgG4. 

155 



59. The nucleic acid of Claim 58 wherein the constant region is IgGI. 

60. The nucleic acid of Claim 59 having reduced or minimal effector function. 

61. The nucleic acid of Claim 60, wherein the minimal effector function results from an effector-less 

Fc mutation. 

62. The nucleic acid of Claim 61, wherein the effector-less Fc mutation is N297A. 

63. The nucleic acid of Claim 61, wherein the effector-less Fc mutation is D265A/N297A. 

64. The nucleic acid of Claim 60, wherein the minimal effector function results from aglycosylation. 

65. The nucleic acid of Claim 56, further comprising a murine constant region. 

66. The nucleic acid of Claim 65, wherein the constant region is selected from the group consisting of 

IgGI, IgG2A, IgG2B and IgG3. 

67. The nucleic acid of Claim 66, wherein the constant region is IgG2A. 

68. The nucleic acid of Claim 67, which has reduced or minimal effector function. 

69. The nucleic acid of Claim 68, wherein the minimal effector function results from an effector-less 

Fc mutation. 

70. The nucleic acid of Claim 69, wherein the effector-less Fc mutation is N297A. 

71. The nucleic acid of Claim 69, wherein the effector-less Fc mutation is D265A/N297A. 

72. The nucleic acid of Claim 68, wherein the minimal effector function results from aglycosylation. 

73. An isolated nucleic acid encoding anti-PD-L1 antibody or antigen binding fragment thereof, 

wherein the antibody or antibody fragment comprises a heavy chain and light chain variable region 

sequence, wherein: 

(a) 	the 	heavy 	chain 	comprises 	the 	sequence: 	EVQLVESGGGLVQPGGSLRLS 

CAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISADTS 

KNTAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSA 	(SEQ 	ID 

NO:20), and 
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(b) 	the 	light 	chain 	comprises 	the 	sequence: 	DIQMTQSPSSLSASVGDRVTITC 

RASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISSLQ 

PEDFATYYCQQYLYH PATFGQGTKVEIKR (SEQ ID NO:21). 

74. The nucleic acid of Claim 73 further comprising a human constant region. 

75. The nucleic acid of Claim 74, wherein the constant region is selected from the group consisting of 

IgGl, IgG2, IgG3 and IgG4. 

76. The nucleic acid of Claim 75, wherein the constant region is IgG1 . 

77. The nucleic acid of Claim 76 having reduced or minimal effector function. 

78. The nucleic acid of Claim 77, wherein the minimal effector function results from an effector-less 

Fc mutation. 

79. The nucleic acid of Claim 78, wherein the effector-less Fc mutation is N297A. 

80. The nucleic acid of Claim 78, wherein the effector-less Fc mutation is D265A/N297A. 

81. The nucleic acid of Claim 77, wherein the minimal effector function results from aglycosylation. 

82. A vector comprising the nucleic acid of any of Claims 1-12 

83. A vector comprising the nucleic acid of any of Claims 13-24. 

84. A vector comprising the nucleic acid of any of Claims 25-44. 

85. A vector comprising the nucleic acid of any of Claims 45-72. 

86. A vector comprising the nucleic acid of any of Claims 73-81. 

87. A host cell comprising the vector of Claim 82. 

88. A host cell comprising the vector of Claim 84. 

89. A host cell comprising the vector of Claim 85. 

90. A host cell comprising the vector of Claim 86. 

91. The host cell of Claim 84, which is eukaryotic. 
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92.  The host cell of Claim 91, which is mammalian 

93.  The host cell of Claim 92, which is a Chinese Hamster Ovary (CHO) cells. 

94.  The host cell of Claim 84, which is prokaryotic. 

95.  The host cell of Claim 94, which is E. coli. 

96.  A process for making an anti-PD-L1 antibody comprising culturing the host cell of Claim 93 

under conditions suitable for the expression of the vector encoding the anti-PD-L1 antibody or antigen 

binding fragment, and recovering the antibody or fragment. 
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