WHAT IS CLAIMED 1S:
1.

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

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

7.

(a) the HVR-H1 sequence is GFTFSX,SWIH (SEQ ID NO:1);
(b) the HVR-H2 sequence is AWIX,PYGGSX;YYADSVKG (SEQ ID NO:2
©) the HVR-H3 sequence is RHWPGGFDY (SEQ ID NO:3);

further wherein: X;isDor G; Xpis SorL; X3 is Tor S.
The nucleic acid of Claim 1 wherein X, 18 D; X, is Sand X, is T,

The nucleic acid of Claim 1 further comprising variable region hegy chain framework sequences
juxtaposed between the HVRs according to the formula: (HC-ER 1)-(HVR-H1)-(HC-FR2)}~(HVR~
H2)-(HC-FR3)}-(HVR-H3)-(HC-FR4).

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

The nucleic acid of Claim 4 wherein the framewgfk sequences are VH subgroup III consensus

framework.
The nucleic acid of Claim 5 wherein one or fhore 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 WGQGTLVTINSA (SEQ ID NO:7).

The nucleic acid of €laim 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 -L1 sequence is RASQX XX TX:XsA (SEQ ID NOs:8);
(b) the HVR-L2 sequence is SASX,LX S, and (SEQ ID NOs:9);

' (C) the HVR-L3 sequence is QQX1}X1ZX}_3X]4PX{ST (SEQ D NOS:}.O);

furthér wherein: X,is D or V; X5 is V or LXsisSorN; Xsis Aor By XgisVorL; Xgis For T
XboisYorA; X isY, G F,or §; XppisL, Y, For W; Xis s Y, N, A, T,G, For ; X, is H, V, P,
or; Xysis A, W,R,PorT.
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8. The nucleic acid of Claim 7 wherein Xgis D; Xsis Vi X418 S; Xois Ay X5is V; X is F; Xjp is Y,
Xnis Vi Xpis Ly X is Y Xygis H; Xysis Al

9. The nucleic acid of Claim 7 further comprising variable region light chain framework sgljuences
Jjuxtaposed between the HVRS according to the formula: (LC-FRI)-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 [ consensus

framework.

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

LC-FR] is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NOf11);
LC-FR2 is WYQQKPGKAPKLLIY (SEQIDNO:12);
LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:13);
LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14).
13. An isblated nucleic acid enceding a light chaig/variable region polypeptide that specifically binds

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

(a) the HVR-L1 sequence is RASQX XX TXXsA (SEQ ID NOs:8);
(b) the HVR-L2 sequence is SASXLX 68, and (SEQ ID NOs:9);
(C) the HVR-L3 sequence is QX11X12X13X54PX15T (SEQ D NOSIO).

further wherein: Xyis D orV; Xsis Vor [ Xeis SorN; Xqis Aor F; Xgis Vor Ly Xeis For T}
XpisYorA; Xpts Y, @& F,or §; XppisL, Y, For W; Xpis Y, N, A, T, G, ForI; X;; is H, V, P,
Tor I; X;s iIsA, W, orT.

14, The nucleic acid,6f Claim 13 wherein X;is D; Xsis V; Xis §; Xqis A; Xeis V; o is Fi Xp is Y
Xu isY; Xu is Ly X5 is Y; X14 is H, Xisis A '

15. The nuclgfc acid of Claim 13 further comprising variable region light chain framework sequences
juxtaposed bet#veen the HVRs according to the formula: (LC-FRD-(HVR-L1)-(LCFR2)-(HVR-L2)~(LC-
FR3}(HVRAL3)-(LC-FR4).

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 consensu
framework.
18. The nucleic acid of Ciaim 17 wherein one or more of the framework sequences is the follgfving:
LC-FRT is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11)
LC-FR2 is WYQQKPGKAPKLLIY (SEQ IDNO:12),
LC-FR3 is GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC (SEQIDNO:13)
LC-FR4 1s FGQGTKVEIKR (SEQ ID NO:14).
19, - The nuclete acid of Claim 13, further comprising a second nucleic aghd encoding a heavy chain

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

20.

{a) the HVR-H1 sequence is GFTFSX,SWIH (SEQ ID N©:1);
(b) the HVR-H2 sequence is AWIX,PYGGSX;YYADSVKG (SEQ ID NO:2);
{c) the HVR-H3 sequence is RHWPGGFDY (SEQAD NO:3);

further wherein: X, isDor G; Xqis SorL; Xsis T orS.
The nucleic acid of Claim 19 wherein X, s D; X/1s Sand X515 T.

The nucleic acid of Claim 19 further cgmprising variable region heavy chain framework
sequences juxtaposed between the HVRY according fo the formula: (MC-FRIMWHVRE-H-(HC-
FR2-(HVR-H2)-(HC-FR3MHVR-HPY-(HC-FR4}.

The nucleie acid of Claim 21 whefein the framework sequences are human.

The nucleic acid of Claim 22 wherein the framework sequences are VH subgroup 1Y consensus

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

HC-FR1 is EVOLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO4)

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

HC-FR3 #& RFTISADTSKNTAYLOMNSLRAEDTAVYYCAR (SEQ ID NO:6)
HC-FR4 is WGOGTLVTVSA (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 ap
anti~PD-L1 aniibody or antigen binding fragment, wherein:

{(a) the heavy chain or antigen binding fragment thereof further comprises and HYA

RHWPGGFDY (SEQ ID NO:3), respectively, or ,
(b) the light chain or antigen binding fragment thereof further comprises g HVR-L1, HVR-
L2 and an HVR-L3 sequence having at least 85% sequence identity, A RASQDVSTAVA
(SEQ ID NO:17), SASFLYS (SEQ ID NO:18) and QUYLYHFAT (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 6 95%.

28. The nucleic acid of Claim 25, wherein the anti-PD-L1 astibody 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 s uence is derived from a Kabat subgroup L, I, or

11T sequence.

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

31. The nucleic acid of Claim 30,
juxtaposed between the HVRs accordiy
(HC-FR3)-(HVR-H3)-(HC-FR4).

rther wherein the heavy chain framework sequences are
to the formula: (HC—FRI);(HVR—H1}-{HC—FR2)—(HVR~H2)—

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

the following:

HC-FR1 is EVOIAESGGGLVQPGGSLRLSCAAS (SEQ ID NO4);

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

HC-FR3 is KFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6);
HC-FR4, (s WOQGTLVTVSA (SEQ ID NO:7). |

33, Thesmucleic acid of Claim 28, wherein the VL sequence is derived from a Kabat kappa 1, IT, IIf or

v subgp sequence.

152




34, The nucleic acid of Claim 33, wherein the VL sequence is derived from Kabat kappa 1.

35. The nucleic acid of Claim 33, further wherein the encoded variable light chain framéwork
sequences are juxtaposed between the HVRs according to the formula: (LC-FR1)<HVR-L1-(/C-FR2)-
(HVRA2Y(LC-FRI)-(HVR-L3)-LC-FR4).

36. The nucleic acid of Clalm 35, wherein one or more of the light chain framework/Aequences is the
following:

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

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

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC, and (¥EQ ID NO:13);
LC-FR4 is FGOGTKVEIKR (SEQ ID NO:14).

7. The nucleic acid of Claim 25, wherein the anti-PD-L1 apfibody comprises a constant region

AVE]

derived from a murine antibody.

38. The nucleic acid of Claim 25, wherein the anti-PIB-L1 antibody comprises a constant region

derived from a human antibody.

39, The nucleic acid of Claim 37, whercin the copfstant region is IgG2A.

4Q. - The nucleic acid of Claim 38, wherein th¢ constant region is IgG1.

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

47, The nucleic acid of Claim 4), wherein the minimal effector function results from an effector-less

Fe mutation.

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

44, The nucleic aciddf Claim 42, wherein the effector-less Fo mutation is D265A/N297A.
45, An isolated/mucleic acid encoding an anti-PD-L1 antibody or antigen binding fragment thereof,

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

sequence, whefein:

the heavy chain comprises an HVR-H 1, HVR-H2 and HVR-H3, wherein further:
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(i the HVR-H1 sequence is GFTFSX,SWIH (SEQ ID NO:1}%:

(i) the HVR-H2 sequence is AWEX,PYGGSX,;YYADSVEG (SEQ 1D NO:2);

(iiiy  the HVR-H3 sequence is RHWPGUGFDY, and (SEQ ID NO:3);
) the light chain comprises an HVR-L1, HVR-L2 and HVR-L3, wherein furiher:

(iv) the HVR-L1 sequence is RASQX WX THX A (SEQ ID NOs:8);

(v) the HVR-L2 sequence is SASXLX S (SEQ ID NOs:9y;

' (vi) the HVR-L3 sequence is QU X 15X 3X,4PX 5T (SEQ ID NOs:10),
wherein: X; 18D or Gy Xpis Sor Ly Xsis T or §; X may be D or V) X mdy be V or I; X; may
be 8 or N; Xymay be A or F; Xy may be Vor Ly Xomay be F or T; Xy # y be Y or A; Xy may
e V,G ForS;Xpomaybe L, Y,ForW; Xamavybe Y, N, A, T. G,
TorLhXjismaybe A, W R PorT.

orl; X4 maybeH, V, P,

46. The nucleic acid of Claim 45 wherein X, is D; X, 18 S and X iy

47. The nucleic acid of Claim 45, wherein X, =D, Xs =V,
Ko™ Y, X]I = ')7, X;z i L, X}s = Y., X;.{ =H and M= A,

= S, Xo= A and Xg m\/, Xng¢ and

48, The nucleic acid of Claim 43, wherein X, =D, X

A and X‘;‘:‘v’, Xg = Fe and Xm= Y, Xn er,XI;J_ = L7,)

A= Sand Xy =T, X =D, X; =V, Xg= 8, Xy=
4= Y, Xye= H and X5 = A.

49, The nucleic acid of Claim 46, wherein 'te encoded variable region heavy chain framework
sequences are juxtaposed between the HVRs agtording to the formula: C-FR1-(HVR-H1)-(HC-FR2)-
(HVR-H2)-(HC-FRI)-(HVR-H3}-(HC-FR4 ¢

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

51. The nueleic acid of ClaimyS0 wherein the framework sequences are VH subgroup IT1 consensus
framework.
52. The nucleic acid ofClaim 51 wherein one or more of the framework sequences is the following:

HC-FRI is EVOLVESGGGLVYQPGGSLRLSCAAS (SEQ ID NO4);
HC-FR2 isAWVRQAPGKGLEWY (SEQ ID NO:5);
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33.

The nucleic acid of 47, wherein the encoded variable region light chain framework sequence

Juxtaposed between the HVRs according to the formula: (LC-FRD(HVR-L1DLCFR2-HVR-L2)(C-

FR3)-(HVR-L3)}-(LC-FR4),

54,

V1L kappa | consensus framework.

Lh
[94]

wherein the variable heavy chain framewaork

The nucleic acid of Claim 53 wherein the variable region light chain framework segliences are

The nucleic acid of Claim 54 wherein one or more of the framework sequencey/is the following:

LC-FRI is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11);
LCAFR2 is WYQOKPGKAPKLLIY (SEQ ID NO:12);

LC-FR3 is GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC, and
LC-FR4 is FGOGTKVEIKR (SEQ 1D NO:14),

SEQ I NO:13);

The nucleic acid of Claim 48 wherein the antibody or antil ;dy fragment comprises:

(a) variable region heavy chain framework segiences juxtaposed between the HVRs
according to the formula: (HC-FR1)-(HVR-, ,i)-(HOFR,?.)-(IMIVR-I-{E}-(I-IC-FRS FHHVR~
H3)-(HC-FR43}, and

{b) variable region light chain framewbrk sequences juxtaposed between the HVRs
according to the formula: (LC-FRA-(HVR-L1}-(LC-FR2HVR-L2}-(LC-FR3}-(HVR-
L3(LC-FR4).

sequences are the following:

(iy HC-FR1 is EVQLVESGGGLY QPGGSLRLECAAS (SEQ ID NO:4Y,

(i1) HC»FRZ is WV RQAPGK' EWV {SEQ D NO:5);

(iif) HC-FR3 18 RFTISADT FKNTAYLOMNSLRAEDTAVYYCAR (SEQ ID NQ:6);

{iv} HC-FR4 is WGQGTEVTVSA; and (SEQ ID NG:7); and

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

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

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

(i) LC-FR3 £ GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC (SEQ ID NO:13);
(iv) LC-FRA is FGQGTKVEIKR (SEQ ID NO:14).
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59, The nucleic acid of Claim 58 wherein the constant region is IgG1.

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
Fe 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 D26AA/N297A.

64. The nucleic acid of Claim 60, wherein the minimal effector function résults from aglycosylation.
65. The nucleic acid of Claim 56, further comprising a murine constafit region.
66. The nucleic acid of Claim 63, wherein the constant region ig/Selected from the group consisting of

1gG1, 1gG2A, 1gG2B and 1gG3.
67. The nucleic acid of Claim 66, wherein the constant pégion is [gG2A.
68. The nucleic acid of Claim 67, which has reduced or minimal effector function.

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

Fc mutation.

70. The nucleic acid of Claim 69, whep * the effector-less Fo mutation is N297A.

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

72. The nucleic acid of Clairg é, wherein the minimal effector function results from aglycosylation.

73. An isolated nuclei¢/acid encoding anti-PD-L1 antibody or antigen binding fragment thereof,
wherein the antibody op/antibody fragment comprises a heavy chain and light chain variable region

sequence, wherein:

(a) te heavy chain comﬁrises the sequence: EVQLVESGGGLVQPGGSLRLS
/ CAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISADTS
KNTAYLOMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSA (SEQ ID
NO:20), and '
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(b) the light chain comprises the sequence: DIOMTQSPSSLSASVGDRVTIT
RASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISSEQ
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 grofip consisting of
1gG1, 1gG2, 1gG3 and 1gG4.

76. The nucleic acid of Claim 75, wherein the constant fcgion is [gG1.
77. The nucleic acid of Claim 76 having reduced or minimal effector fungf

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

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

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

81. The nucleic acid of Claim 77, wherein the minjrhal éffector function results from aglycosylation.
géz. A vector comprising the nucleic acid of arg of Claims 1-12

83. A vector comprising the nucleic acid gf any of Claim 13-24.
84. A vector comprising the nucleic deid of any of Claims 25-44.
8s. A vector comprising th?; eic acid of any of Claims 45-72.

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

87. A host cell compriéing the vector of Claim 82.
88. A host cell cofnprising the vector of Claim 84,
89. A host ¢éli comprising the vector of Claim 85.
90. A

st 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.

oy

t cell of Claim 93

antibody or antigen

96. A process for making an anti-PD-L1 aniibody comprising culturing the
under conditions suitable for the expression of the vector encoding the anti-PD-

binding fragment, and recovering the antibedy or fragment.



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 {ragment thereof further comprises an HVR-
H1, HVR-H2 and an HVR-H3 sequence having the sequences of 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 HVR-L1,
HVR-LZ and an HVR-L3 sequence having the segquences of RASQDVSTAVA (SEQ ID
NO:17), SASFLYS (SEQ ID NO:18) and QQYLYHPAT (SEQ 1D NO:19), respectively.

2. The nucleic acid of Claim 1, wherein the anti-PD-L1 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 1, I, or I} sequence.

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

6. The nucleic acid of Claim 5, wherein one or more of the heavy chain framework
sequences is the following:
HC-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NG:4);
HC-FR2 is WVRQAPGKGLEWYV (SEQ ID N(O:5);
HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ TD NO:6);
HC-FR4 is WGQGTLVTVSA (SEQ ID NO.7).

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

8. The nucleic acid of Claim 7, wherein the VL sequence is derived from Kabat kappa I
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-FRIHVR-L1}-
(LC-FR2)(HVR-L2}-(LC-FR3HVR-L3)-(LC-FR4).

10, The nucleic acid of Claim 9, wherein one or more of the light chain framework
sequences is the following:
LC-FR1 is DIOQMTQSPSSLSASVGDRVTITC (SEQ ID NO: 11);
LC-FR2 1s WYQQKPCKAPKLLIY (SEQ ID NO: 12);
LC-FR3 is GVPSRFSGSGSGTDFTLTISSLOQPEDFATYYC, and (SEQ ID NO:13);
LC-FR4 s FGOGTKVEIKR (S8EQ 1D NO:14).
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11, 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 |, wherein the anti-PD-LI antibody comprises a constant
region derived from a human antibody.

13, The nucleic acid of Claim 11, wherein the constant region is [gG2A.

14, The nucleic acid of Claim 12, wherein the constant region is 1gG1l.
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
effector-less Fo mutation.
i7. The nucleic acid of Claim 16, wherein the effector-less Fo mutation 1s N297A,

18. The nucleic acid of Claim 16, wherein the effector-less Fe mutation 1s
DZ265A/NZ9TA.

19, Anisolated 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 scquence, 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),
(it) the HVR-H2 sequence 1s AWISPYGGSTYYADSVKG (SEQ ID NO: 16);
{(iit) the HVR-H3 sequence is RHWPGGFDY (SEQ 1D NO:3); and
(b} the light chain comprises an HVR-L1, HVR-L2 and HVR-L3, wherein further:
(1v) the HVR-LI sequence is RASQDVSTAVA (SEQ ID NO: 17}
{v) the HVR-L2 sequence is SASFLYS (SEQ ID NO: 18);
(vi) the HVR-L3 sequence 1s QQYLYHPAT (SEQ 1D 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-
FRUSHVR-HD-(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 IIT
consensus framework.

23.  The nucleic acid of Claim 21 wherein one or more of the framework sequences is the
foliowing:
HC-FRIis BVQLVESGGGLVQPGGSLRLSCAAS (SEQ 1D NO:4)y;
HC-FRZ is WVRQAPGKGLEWY (SEQ ID NO:5)
HC-FR3 is RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ 1D NOG:6);
HC-FR4 is WGQGTLVTVSA (SEQ ID NOT).
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24, Thenucleic acid of 19, wherein the encoded 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).

25.  The nucleic acid of Claim 24 wherein the variable region light chain framewaork
sequences are VL kappa | consensus framework.

26.  The nucleic acid of Claim 25 wherein one or more of the framework sequences is the
following:
LC-FR1 is DIQMTQSPSELSASVGDRVTITC (SEQ ID NOG: 1)
LC-FR2 1s WYQQKPGKAPKLLIY (SEQ ID NO: 12);
LC-FR3 1s GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC, and (SEQ D NO:13);
LC-FR4 1s FGQGTKVEIKR (SEQ 1D 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-FR1-(HVR-HI)-(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-FRD-(HVR-LD-(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:4y,

(ity HC-FR2 1s WYRQAPGKGLEWYV (SEQ 1D NO:5);

(111) HC-FR3 is RFTISADTSKNTAYLOMNSLRABDTAVYYCAR (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-FR! is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO: 1y

(ii) LC-FR2 is WYQQKPGKAPKLLIY (SEQ 1D NO:12);

(ii1) LC-FR3 is GVPSRFSGSGSGTDFTLTISSLOQPEDFATYYC (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 1gG1, 1gG2, 1gG3 and 1gG4.

30.  The nucleic acid of Claim 29, wherein the constant region is 1gG1.
31, The nucleic acid of Claim 30 having reduced or minimal effector function.

32. The nucleic acid of Claim 31, wherein the minimal effector fimetion results from an
effector-less Fo 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 Fe mutation is
D265AMNIOTA.

35, The nucieic 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 IgG1, [gG2Z A, 1gG2B and IgG3.

38. The nucleic acid of Claim 37, wherein the constant region is IgG2A.
39. The nucleic acid of Claim 38, which has reduced or minimal effector function.
48, The nucleic acid of Claim 39, wherein the minimal effector function results from an

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

42. The nucleic acid of Claim 40, wherein the effector-less Fo mutation is
D265A/N297 A

43, The nucleic acid of Claim 39, wherein .the minimal effector function resulis from
aglycosvylation.

44. An isolated nucleic acid encoding an anti-PD-L1 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:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAW]
SPYGGSTYYADSVKGRFTISADTSKNTAYLOQMNSLRAEDTAVYYCARRHWP
GGFDYWGQGTLVTVSA (SEQ 1D NO:20), and
(b) the light chain comprises the sequence:
DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVA
WYQOKPGKAPKLLIYSASFLYSOGVPSRESGSGSGTDFTLTISSLOQPEDFATYYC
QOQYLYH PATFGQGTKVEIKR (SEQ 1D NO:21).

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

46.  The nucleic acid of Claim 45, wherein the constant region is selected from the group
consisting of 1gG1, [gG2, 1gG3 and 1gG4.

47.  The nucleic acid of Claim 46, wherein the constant region i3 [gG1.

48.  The nucleic acid of Claim 47 having reduced or minimal effector function.
4G, The nucleic acid of Claim 48, wherein the minimal effector function resulis from an

effector-less Fe mutation.

152




50. The nucleic acid of Claim 49, wherein the effector-less Fe mutation is N297A.

51, The nucleic acid of Claim 49, wherein the effector-less Fo mutation is
D265A/N29TA,

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

53, A vector comprising the nucleic 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 33,

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 cukaryotic.
60). The host cell of Claim 39, which is mammalian,

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

62.  The host cell of Claim 56, which Is prokaryotic,
63.  The host cell of Claim 62, which 18 E. coli.
64. A process for making an anti-PD-L1 antibody comprising culturing the host cell of

Claima 61 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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