
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-H1 sequence is GFTFSXjSWIH (SEQ ID NO:l); / 

(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! is D or G; X2 is S or L; X3 is T or S. / 

2. The nucleic acid of Claim 1 wherein Xi 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-ER1)~(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 framewoflc sequences are VH subgroup III consensus 

framework. / 

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

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

HC-FR2 is WVRQAPGKGLEWyXSEQ ID NO:5) 

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

HC-FR4 is WGQGTLVT/VSA (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-LI, HVR-L2 and HVR-L3, wherein: 

(a) the HVR-L1 sequence is RASQX}XjX6TX7XsA (SEQ ID NOs:8); 

(b) the JWR-L2 sequence is SASX9LXWS, and (SEQ ID NOs:9); 

' (c) tWe HVR-L3 sequence is QQXnXnXuXuPXl5T (SEQ ID N0s:10); 

further wherein: X4is D or V; X5is V or I; X6is S or N; Xvis A or F; X8is V or L; X9 is F orT; 

Xfois Y or A; Xuis Y, G, F, or S; X12is L, Y, F or W; X]3 is Y, N, A, T, G, F or I; X14 is H, V, P, 

A 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; Xs is V; X<> is F: XJ0 is y 

Xu is Y; Xuis L; Xi3 is Y; XH 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-FRl )~(HVR-LI )-(LC-FR2)-(I-IVPt-L2)-(LC-

FR3 )-(BVR-L3 )-(LC-FR4). / 

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

31. 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 framewoA sequences is the following: 

LC-FRl is D1QMTQSPSSLSASVGDRVTITC (SEQ ID NQn 1); 

LC-FR2 is WYQQKPGKAPKLLIY (SEQ H>NO:12); / 

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFAWYC (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, BVR-L2 and HVR-L3, wherein: 

(a) the HVR-L1 sequence is RASgX4X5X6TX7X8A (SEQ ID NOs:8); 

(b) the HVR-L2 sequence is SASX-jLX^S, and (SEQ ID NOs:9); 

(c) the HVR-L3 sequence is^QXnX.zXnXnPX^T (SEQ ID N0s:10); 

further wherein: X., is D or/j; 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; X13 is Y,(*6% or S; Xl2is L, Y5 F or W; X„ is Y, N, A, T, G, F or 1; XM is H, V, P, 

Tori; Xj5 is A, W.yPorT. 

14. The nucleic acid/of Claim 13 wherein X4 is D; X5is V; X6is S; X7is A; X8is V; X9 is F; XiD is Y; 

Xu is Y; Xi2is L; X13/Y; Xw is H; X15 is A. 

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

juxtaposed between the HVRs according to the formula: (LC-FRI)-(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 }6 wherein the framework sequences are VL kappa I consensu/ 

framework. / 

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

LC-FRl is D1QMTQSPSSLSASVGDRVTITC (SEQ ID NO:l 1); / 

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

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ 3D"NO:l3/ 

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

19."" • • The nucleie acid of Claim 13, farther comprising a second nucleic aj-ftd encoding a heavy chain 

variable region polypeptide comprising an HVR-H.1, HVR-H2 and HVR-H/sequence, wherein: 

(a) theHVR-H1 sequence is GFTFSX^WIH (SEQ ID N/0:1);' 

(b) the HVR-H2 sequence is AWIX2PYGGSX3YYAD2VKG (SEQ ID NO:2): 

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

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

20. The nucleic acid of Claim 19 wherein X) is D; X/is S and X3 is T. 

21. The nucleic acid of Claim 1.9 further comprising variable region heavy chain framework 

sequences juxtaposed between the HVR/according to the formula: {1-IC-FR1}-(HVR-H1 )-(HC-

FR2)-(HVR-H2)-(HC-FR3KHVR-H3^HHC-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 Glaim 23 wherein one or more of the framework sequences is the following: 

HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ IDNO:4) 

HC-FR2 isj/vRQAPGKGLEWV (SEQ ID NO:5) 

HC-FR3/s RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6) 

HC-FSW 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 a/ 

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

(a) the heavy chain or antigen binding fragment thereof further comprises and Hyk-H], 

HVR-H2 and an ITVR-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) tlie light chain or antigen binding fragment thereof further comprises aft HVR-L1, HVR-

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

(SEQ ID NO: 17), SASFLYS (SEQ ID NO:18) and QQYLYHAT (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-Ll amibody 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, ftfrther wherein the heavy chain framework sequences are 

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

(HC-FR3HHVR-H3)-(HC-FR4). / 

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

the following: / 

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

HC-FR2 is W/RQAPGKGLEWV (SEQ ID NO:5); 

HC-FR3 isi&TISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6); 

HC-FRyts 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 subgi/up 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-FRl )-(IWR-Ll HJ^-FR2}~ 

(BVR~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-FRl is DIQMTQSPSSLS AS VGDRVTITC (SEQ ID NO: 11); / 

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

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

LC-FR4 is FGQGTKVEEKR (SEQ ID NQ:14). / 

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

derived from a murine antibody. / 

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

derived from a human antibody. / 

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

40. • Thenucieic acid of Claim 38, wherein the constant region is IgGl. 

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

function. / 

42. The nucleic acid of Claim 4-v, 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-Ll antibody or antigen binding fragment thereof 

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

sequence, wherein: 

the heavy chain comprises an HVR-H1, HVR-H2 and HVR-H3, wherein further: 

153 



(i) the HVR-H1 sequence is GFTFSXjSWIH (SEQ ID N0:1); / 

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

(ili) the HVR-H3 sequence is RHWPGGFDY, and (SEQ ID N0:3); / 

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

(iv) the BVR-L1 sequence is RASQX^XjXJ^XaA (SEQ ID NOs:8); / 

(v) the HVR-L2 sequence is SASXXXiGS (SEQ ID NGs:9); / 

(vi) the HVR-L3 sequence is QQXt!XnXi:;X]4PX15T (SEQ ID NOsrlo/ 

wherein: Xi is D or G; X2 is S or L; X:. is T or S; X4 may be D or V; X5 rmy be V or I; X& may 

be S or N; X7 may be A or F; X8 may be V or L; X9 may be F or T; X!0 snav be Y or A; Xu may 

be Y, G, F, or S: Xi2 may be L, Y, F or W; Xu may be Y, N, A, T, G,i/or I; XlA may be H, V, Fs 

T or I; X,5 may be A, W, R, P or T. / 

46. The nucleic acid of Claim 45 wherein X-, is D; X2 is S and X;s isfT, 

47. The nucleic acid of Claim 45, wherein Xd = D, X5 = V, -- S. X7= A and Xg = V, XP = F, and 

X,o=Y,XII = Y, Xu = L, X13 - Y, XJ4 = H and X,5 - A. / 

48. The nucleic acid of Claim 45, wherein X3 - D, x/=^ S and = T, Xd = D, X5 ^ V. X6 = S, X7 = 

A and X* - V, Xy - Ft and X,0 = Y, X51 - Y, X12 = U Y, X„ = H and Xj5 = A. 

49. The nucleic acid of Claim 46. wherein/he encoded variable region heavy chain framework 

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

(HVR-H2HHC-FR3>(HVR-H3}-(l-iC-FR4)/ 

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

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

framework. / 

52. The nucleic acid o/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 IDKO:5); 

I-IC-FRyfs RFT1SADTSKJ\TTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6); 

HC-PR4 is WGQGTLVTVSA (SEQ ID XO: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-FRI)-(HVR-Ll )-(LC-FR2)-(]WR-L2)-(^6-

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 sequencers the following: 

LC-FRl is D1 QM'TQSPSSLSASVGDRVTITC (SEQ ID NO: 11); / 

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

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC, and tfSEQ 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: 

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

according to the formula: (HC~FRl)~(HVRJ^I)--(HC~FIL2HHVR-H2)-(HC-FR3>(m^R-

H3)~(HC~FR4)) and / 

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

according to the formula: (LC-F&0-(HVR-L1 )-(LC-FR2)'(HVR~L2)-(LC-FR3)-(HVR-

L3)-(LC-FR4). / 

wherein the variable heavy chain frameworksequences are the following: 

0) HC-FR1 is EVQLVESGGGU/QPGGSLRLSCAAS (SEQ1DN0:4); 

(ii) HC-FR2 is WVRQAPGKGLEWV (SEQ ID N0:5); 

(iii) HC-FR3 is RFTISADT^KNTAYLQMNSLRAEDTAVYYCAR (SEQ ID N0:6); 

(iv) HC-FR4 is WGQGTJ^VTVSA; and (SEQ ID NO:7); and 

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

(i) LC-FRl is DIQMTQSPSSLSASVGDRVT1TC (SEQ IDMO:l 1); 

(ii) LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID N0:12); 

(Iii) LC-FK3^SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO; 3 3); 

(iv) LC~FMis FGQGTKVEIKR (SEQ ID N0:14). 

57. The nu^feic acid of Claim 56 further comprising a human constant region. 

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

lgGl, M12, IgG3 and IgG4. 
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65. The nucleic acid of Claim 56, further comprising a murine constant region. 

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

IgGl, IgG2A, IgG2B and IgG3. / 

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

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

69. The nucleic acid of Claim 68, wherein tha/ninimal effector function results from an effector-less 

Fc mutation. / 

70. The nucieic acid of Claim 69, whep^in the effector-less Fc mutation is N297A. 

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

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

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

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

sequence, wherein: / 

(a) tjae heavy chain comprises the sequence: EVQLVESGGGLVQPGGSLRLS 

/CAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISADTS 

/ KNTAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSA (SEQ ID 

/ N0:20), and 
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(b) the light chain comprises the sequence: DIQMTQSPSSLSASVGDRVTJTC 

RASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTIS^Q 

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 gr^p consisting of 

IgGl. IgG2, IgG3 and IgG4. 

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

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

78. The nucieic 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 ?/mutation is N297A. 

80. The nucleic acid of Claim 78, wherein the effector-iefss 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. 

84. 

85. 

86. 

87. 

90. 

91. 

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

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

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

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

A host cell comprising the vector of Claim 82. 

A host cell comprising the vector of Claim 84. 

A host cell comprising the vector of Claim 85. 

A h^st cell comprising the vector of Claim 86. 

^he host cell of Claim 84, which is eukaryotic. 
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92. The host ceil of Claim 91, which is mammalian. / 

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

94. The host ccll 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-Ll antibody comprising culiuring the hmt cell of Claim 93 

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

binding fragment, and recovering the antibody or fragment. / 
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WHAT IS CLAIMED IS: 

1. 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 farther comprises an HVR-
Hl, HVR-H2 and an HVR-H3 sequence having the sequences of GFTFSDSWIH (SEQ ID 
NO:15), AWfSPYGGSTYYADSVKG (SEQ ID NO:I6) and RHWPGGFDY (SEQ FD 
NO:3), respectively, or 

(b) the light chain or antigen binding fragment thereof further comprises an HVR-L1, 
HVR-L2 and an HVR-L3 sequence having the sequences of RASQDVSTAVA (SEQ ID 
NO: 17), SASFLYS (SEQ ID NO: 18) and QQYLYHPAT (SEQ ID NO: 19), respectively. 

2. The nucleic acid of Claim 1, wherein the anti-PD-Ll antibody further comprises a VL 
and a VH framework region derived from a human consensus sequence. 

3. The nucleic acid of Claim 2. wherein the VH sequence is derived from a Kabat 
subgroup I, II. or III sequence. 

4. The nucleic acid of Claim 3, wherein the VH sequence is derived from Kabat 
subgroup III. 

5. The nucleic acid of Claim 4, further wherein the heavy chain framework sequences 
are juxtaposed between the HVRs according to the formula: (HC-FRl )-(HVR-Hl }--(HC-
FR2)-(HVR-H2)-(HC-FR3)-(HVR-H3)-(HC-FR4). 

6. The nucleic acid of Claim 5, 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 RFTISADTSFCNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6); 
HC-FR4 is WGQGTLVTVSA (SEQ ID N0:7), 

7. The nucleic acid of Claim 2, wherein the VL sequence is derived from a Kabat kappa 
I, II, III or IV subgroup sequence. 

8. The nucleic acid of Claim 7, wherein the VL sequence is derived from Kabat kappa 1. 

9. The nucleic acid of Claim 7, wherein the encoded variable light chain framework 
sequences are juxtaposed between the HVRs according to the formula: (LC-FRI)-(H.VR-L 1 )-
(LC-FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)-(LC-FR4). 

10. The nucleic acid of Claim 9, wherein one or more of the light chain framework 
sequences is the following: 

LC-FRl is DIQMTQSPSSLSASVGDRVT1TC (SEQ ID NO: 11); 
LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO: 12); 
LC-FR.3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC, and (SEQ ID NO: 13); 
LC-FR4 is FGQGTKVEIKR (SEQ ID NO: 14). 
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i 1. The nucleic acid of Claim 1, wherein the anti-PD-LI antibody comprises a constant 
region derived from a murine antibody. 

12. The nucleic acid of Claim I, wherein the anti-PD-LI antibody comprises a constant 
region derived from a human antibody. 

13. The nucleic acid of Claim J1, wherein the constant region is IgG2A. 

14. The nucieic acid of Claim 12, wherein the constant region is IgG I. 

15. The nucleic acid of Claim 14, wherein the encoded antibody has reduced or minimal 
effector function. 

16. The nucleic acid of Claim 15. wherein the minimal effector function results from an 
effcctor-less Fc mutation. 

17. The nucieic acid of Claim 16, wherein the effector-less Fc mutation is N297A. 

18. The nucleic acid of Claim 16, wherein the effector-less Fc mutation is 
D265A/N297A. 

19. An isolated nucleic acid encoding an anti-PD-LI antibody or antigen binding 
fragment thereof, wherein the antibody or antigen binding 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: 
(i) the HVR-H1 sequence is GFTFSDSWIH (SEQ ID NO: ! 5); 
(ii) the HVR-H2 sequence is AWISPYGGSTYYADSVKG (SEQ ID NX): 16); 
(iii) the HVR-H3 sequence is RHWPGGFDY (SEQ ID NO:3); and 

(b) the light chain comprises an HVR-LL HVR-L2 and HVR-L3, wherein further: 
(iv) the HVR-L1 sequence is RASQDVSTAVA (SEQ ID NO: 17); 
(v) the HVR-L2 sequence is SASFLYS (SEQ ID NO: 18); 
(vi) the HVR-L3 sequence is QQYLYHPAT (SEQ ID NO: 19). 

20. The nucleic acid of Claim 19, 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). 

21. The nucleic acid of claim 20, wherein the framework sequences are human. 

22. The nucleic acid of Claim 21, wherein the framework sequences are VH subgroup III 
consensus framework. 

23. The nucleic acid of Claim 21 wherein one or more of the framework sequences is the 
following: 

HC-FRJ 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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24. The nucleic acid of 19, wherein the encoded variable region light chain framework 
sequences juxtaposed between the HVRs according to the formula: (LC-FR1 )-(HVR-Ll )-
(LC-FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)-(LC-FR4). • 

25. The nuc leic acid of Claim 24 wherein the variable region light chain framework 
sequences are VL kappa I consensus framework. 

26. The nucleic acid of Claim 25 wherein one or more of the framework sequences is the 
following: 

LC-FR I is DIQMTQSPSSLSASVGDRVTITC ("SEQ ID NO: 1 i); 
LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO: 12); 
LC-FR3 is GVPSR.FSGSGSGTDFTLTISSLQPEDFATYYC, and (SEQ ID NO: 13): 
LC-FR4 is FGQGTKVEIKR (SEQ ID NO: 14). 

27. The nucleic acid of Claim 19 wherein the antibody or antigen binding fragment 
comprises: 

(a) variable region heavy chain framework sequences juxtaposed between the HVRs 
according to the formula: (HC-FRl )-(HVR-Hl )-(HC-FR2)-(HVR-H2)-(HC-FR3)-{HVR-
H3HHC-FR4), and 

(b) variable region light chain framework sequences juxtaposed between the HVRs 
according to the formula: (LC-FR 1 )-mVR-L1)-(LC-FR2MHVR-L2MLC-FR3MHVR-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 (SEQ ID NO:7); and 
further wherein the variable light chain framework sequences are the following: 
(i) LC-FRl is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO: 11); 
(ii) LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO:.12); 
(iii) LC-FR3 is GVPSRFSGSGSGTDFTL.TISSLQPEDFA.TYYC (SEQ ID NO:13); 
(iv) LC-FR4 is FGQGTKVEIKR (SEQ ID NO: 14). 

28. The nucleic acid of Claim 27 further comprising a human constant region. 

29. The nucleic acid of Claim 28, wherein the constant region is selected from the group 
consisting of lgGl, IgG2, IgG3 and IgG4. 

30. The nucleic acid of Claim 29, wherein the constant region is IgGl. 

31. The nucleic acid of Claim 30 having reduced or minimal effector funct ion. 

32. The nucleic acid of Claim 31, wherein the minimal effector function results from an 
effector-less Fc mutation. 

33. The nucleic acid of Claim 32, wherein the effector-less Fc mutation is N297A. 
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34. The nucleic acid of Claim 32. wherein the effector-less Fc mutation is 
D265A/N297A. 

35. The nucleic acid of Claim 31. wherein the minimal effector function results from 
aglycosylation. 

36. The nucleic acid of Claim 27. further comprising a murine constant region. 

37. The nucleic acid of Claim 36, wherein the constant region is selected from the group 
consisting of IgG 1, lgG2A, lgG2B and IgG3. 

38. The nucleic acid of Claim 37. wherein the constant region is TgG2A. 

39. The nucleic acid of Claim 38, which has reduced or minimal effector function. 

40. The nucieic acid of Claim 39, wherein the minimal effector function results from an 
effector-iess Fc mutation. 

41. The nucleic acid of Claim 40, wherein the effector-less Fc mutation is N297A. 

42. The nucleic acid of Claim 40, wherein the effector-less Fc mutation is 
D265A/N297A. 

43. The nucleic acid of Claim 39, wherein .the minimal effector function results from 
aglycosylation. 

44. An isolated nucleic acid encoding an anti-PD-Ll antibody or antigen binding 
fragment thereof, wherein the antibody or antigen binding fragment comprises a heavy chain 
and light chain variable region sequence, wherein: 

(a) the heavy chain comprises the sequence: 
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSW1HWVRQAPGKGLEWVAWI 
SPYGGSTYYADSYKGRFTfSADTSRNTAYLQMNSLRAEDTAVYYCARRHWP 
GGFDYWGQGTLVTVSA (SEQ ID NO:20), and 
(b) the light chain comprises the sequence: 
DTQMTQSPSSLSASVGDRVTITCRASQDVSTAVA 
WYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 
QQYLYH PATFGQGTKVEIKR (SEQ ID NO:21). 

45. The nucleic acid of Claim 44 further comprising a human constant region. 

46. The nucleic acid of Claim 45, wherein the constant region is selected from the group 
consisting of lgGl, IgG2, lgG3 and lgG4. 

47. The nucleic acid of Claim 46, wherein the constant region is IgG I. 

48. The nucleic acid of Claim 47 having reduced or minimal effector function. 

49. The nucleic acid of Claim 48. wherein the minimal effector function results from an 
effector-less Fc mutation. 
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50. The nucleic acid of Claim 49, wherein the effector-less Fc mutation is N297A. 

51. The nucleic acid of Claim 49. wherein the effector-less Fc mutation is 
D265A/N297A. 

52. The nucieic acid of Claim 48, wherein the minimal effector function results from 
aglycosylation. 

53. A vector comprising the nucieic acid of any of Claims 1-18. 

54. A vector comprising the nucleic acid of any of Claims 19-43. 

55. A vector comprising the nucleic acid of any of Claims 44-52. 

56. A host cell comprising the vector of Claim 53. 

57. A host cell comprising the vector of Claim 54. 

58. A host cell comprising the vector of Claim 55. 

59. The host cell of Claim 56, which is eukaryotic. 

60. The host cell of Claim 59, which is mammalian. 

61. The host cell of Claim 60, which is a Chinese Hamster Ovary (CHO) cells. 

62. The host cell of Claim 56. which is prokaryotic. 

63. The host cell of Claim 62, which is E, coll 

64. A process for making an anti-PD-Ll antibody comprising cuJruring the host cell of 
Claim 61 under conditions suitable for the expression of the vector encoding the anti-PD-L l 
antibody or antigen binding fragment, and recovering the antibody or fragment. 
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