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and HVYR-H3 sequence, wherein;

WHAT IS CLAIMED IS:

An isolated heavy chain variable region polypeptide comprising an HVR-EI, HVl},ﬁz

(a) the HVR-H1 sequence is GFTFSX,SWIH (SEQ ID NO3
(b) the HVR-H2 sequence is AWIX;PYGGSXYYADSVKG (SEQ ID NO:2);
(c) the HVR-H3 sequence is RHWPGGFDY (SEQI ':NO:B);

further wherein: X;isDorG; XoisSorL; Xsis Tor S,

The polypeptide of Claim 3 wherein the framework sequences are derived from human
consensus framework sequences.
The polypeptide of Claim 4 Whege‘fn' the framework sequences are VH subgroup I
consensus framework. /

7

The polypeptide of Claim/5 wherein one or more of the framework sequences is the

following: / ‘

HC-FRI is EVQLV@S%GGLVQPGGSLRLSCAAS (SEQTD NO:4)
HC-FR2 is WVRQAPGKGLEWV ‘ (SEQ ID NO:5)
HC-FR3 is RFTISADTSKNTAYLQN[NSLRAEDTAVYYCAR (SEQ ID NO:6)

HC-FR4 is WGQGTLVTVSA - (SEQID NO:7).

The 1soiated heavy chain polypeptide of Claim 1 in cambmatmn with a variable region

light cham czompmmv an HVR-L1, HYR-L2 and HVR-L3, wherein:

(a) the HVR-L1 sequence is RASQXXsXeTX:XsA (SEQ ID NOs:8);
9 (b) the HVR-L2 sequence is SASX,L.X,S, and (SEQ ID NOs:9);
" () the HVR-L3 sequence is QOQX XX 15X uPX 5T (SEQ ID NOs:10);
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further wherein: Xyis Dor V; XsisVorL XsisSor N; Xsis Aor F; Xgis Vor L; Xsis F

orT; Xpis YorA; Xyis Y, G, F,or8; Xpis L, Y,For W; Xppis Y, N, A, T, G, For;
XuisH,V,P,Tor; X;sis A, W,R,Por T. /

gf

8. The polypeptide of Claim 7 wherein Xsis D; X515 V; Xgis 8; X715 A; Xgis V; X%{as F;
X018 Y; XnisY; Xipis Ly Xz I8 Y5 Xiais H; Xysis Al

9. The polypeptide of Claim 7 further comprising variable region light chzu \ framework
(HVR~LI) ~(LC-

T

sequences juxtaposed between the HVRs according to the formula: (LC-FR1)
FR2)-(HVR-L2)-(LC-FR3)-(HVR-L3)-(LC-FR4).

10. The polypeptide of Claim 9 wherein the framework sequcncqs"/‘;};lre dertved from homan

consensus framework sequences.

11. The polypeptide of Claim 10 wherein the fralngwdrk scquences are VL kappa I

consensus framework.

12, The polypeptide of Claim 11 wherein on;f/,/,of moreof the framework sequences is the
following: / '
LC-FR1 is DIQMTQSPSSLSASVGD?&TITC '(_SEQ. ID NO:11);
LC-FR2 is WYQQKPGKAPKLLM ‘ (SEQ ID NO:12);

LC-FR3 is GVPSRFSGSGSGT. FTLTISSLQPEDFATYYC  (SEQID NO:13);
LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14).

13. An isolated a;m-PD—Ll/ antlbody or antigen binding fragment comprising a heavy chain
and a light chain variable reglon gequence, wherein:

(a) the heavy chain comprises an HVR-HI1, HVR-H2 and HVR-H3, wherein further:

i) thc HVR-HI sequence is GFTFSX SWIH {(SEQ ID NO:1);
1y the HVR-H2 sequence is AWIX,PYGGSXaYYADSVEKG (SEQ 1D NO:2);
ﬁ(iu) the HVR-H3 sequence is RHWPGGFDY, and (SEQ ID NG:3);

7

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

(iv) the HVR-L1 sequence is RASQX XX TXoX5A (SEQ ID NOs:8);
{v) the HVR-L2 sequence is SASXLX oS (SEQ ID NOs:9);
(vi) the HVR-L3 sequence is QQX 11X 12X 13X 4 PXysT (SEQ ID NOs:10);
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wherein: X;is D or G; Xzis S or Ly X is T or 8; Xymay be D or V; Xsmay be Vor I; XG/

may be S or N; X;may be A or F; Xgmay be V or L; Xy may be F or T; X;o may beY T
A;Xymaybe Y, G F,orS; Xpomaybe L, Y,For W; Xjs may be Y, N, A, T, G Forl
Xy maybe H,V, P, Tor L X;smaybeA W,R,PorT.

7

14. The antibody or antibody fragment of Claim 13 wherein X, is D; X, is S ani{ X318 T.

15. The antibody or antibody fragment of Claim 13, wherein X4 =D, Xs V Xe=8, Xy= A
and Xg = V Xg F and X = Y ‘{1 Y, X;g = L, ng = Yrj X.M =H and"?{[s = A.

16, The antibody or antibody fragment of Claim 13, wherein X1 D Xy=Sand X5=T, X4
=D, Xs=V, Xe=8, X; = A and Xg =V, Xy =F, and Xy = Y, X(i = Y, Xz =L, X5 = Y, Xy = H
and X;_g = A.

17. The antibody or antibody fragment of any of Ciai;ns 13-16 further comprising:
(a) variable region heavy chain framewor‘k’iscquences juxtaposed between the HVRs
according to the formula: (HC-FRI}-(HVR-H1)-HC-FR2)-(HVR-H2)-(HC-FR3)-
(HVR-H3)-(HC-FR4), and

(b} variable region-light chain;‘%ramework sequences juxtaposed between the HVRs
according to the formju' a: (LC-FRD-(HVR-L1D-(LC-FR2)}-(HVR-L2}-(LC-FR3)-
(HVR-L3)-(LC-FR4). //

18. The antibody ot an‘giSlody fragment of Claim 17 wherein the framework sequences are
derived from homan consensus framework sequences.
;"/""
19. The antibogi}? or antibody fragment of Claim 18 wherein the variable region heavy chain

framework sequences are VH subgroup I1I consensus framework.

20. The‘"amibody or antibody fragment of Claim 19 wherein one or more of the framework
scquencéé is the following:
~ HC-FR1is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4);
s HC-FR2 is WVRQAPGKGLEWY {SEQ ID NO:5};
’/ HC-FR3 is RFTISADTSKNTAYLOQMNSLRAEDTAVYYCAR (SEQ ID NO:6);
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/
HC-FR4 is WGQGTLVTVSA (SEQ ID NO:7). f/‘/

/
. . . . . . R S
21. The antibody or antibody fragment of Claim 18 wherein the variable region light chain
framework sequences are VL kappa I consensus framework. ﬁff” "

,gj
22, The antibody or antibody fragment of Claim 21 wherein one or more of theff’ramework

&
&

sequences is the following: /*
LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ»’“fD NO:11);
LC-FR2 is WYQQKPGKAPKLLIY (SEQ 1D NO:12);
LC-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC, and /(SEQ ID NO:13};

LC-FR4 is FGQGTKVEIKR /' (SEQIDNO:14).

&
&

23. The antibody of or antibody fragment of Claim 18 whe@rﬁ

(a) the variable heavy chain framework sequences are thgﬁ,féiowing:
(iy HC.FR1is EVQLVESGGGLVQPGGSLRLS(;&S (SEQ ID NO:4);
(il) HC-FR2 is WVRQAPGKGLEWYV / (SEQ ID NO:5);
(i) HC-FR3 is MISMTSWARQWS£MDTAVWCAR (SEQ ID NO:6y;
(iv) HC-FR4 is WGQGTLVTVSA; and ﬁf"/ (SEQ ID NO:7);
(b) the variable light chain framework seq};é;ces are the following:
iy LC-FR11s DIQMTQSPSSLSAfS{I/}GDRVTITC (SEQ ID NO:11);
(i) LC-FR2 18 WYQQKPGKABKLLIY {SEQ ID NO:12);
(iii) LC-FR3 is GVPSRFSGSQ’%GTDFITLTLSSLQPEDFATYYC (SEQ ID NO:13);
(iv) LC-FR4 is FGQGTK%I%?KR (SEQ ID NO:14).

24, The antibody or anﬁgody fragment of Claim 23 further comprising a buman constant

region. 7

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

from the group gohsisting of TgG1, 1gG2, 12G3 and IgG4.
26. Tbé“antibody of antibody fragment of Claim 25 wherein the constant region is IgG1.

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

geéion.

152




10

15

20

25

30

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

from the group consisting of IgG1, IgG2A, IgG2B and IgG3.

29, The antibody or antibody fragment of Claim 28, wherein the constant region is IgG%A/

j/
#

e
30. The antibody or antibody fragment of Claim 25 or 28 having reduced or minig{al effector
(f/’
function. 7

7
&
&

&
7

3L The antibody or antibody fragment of Claim 30, wherein the miniqaél effector function

results from an effector-less Fo mutation.

32, The antibody or antibody fragment of Claim 31, wherein the effector-less Fc mutation is
N297A.

7 :
33. The antibody or antibody fragment of Claim 31, \yh/érein the effector-less Fo mutation is
D265A/N297A.

r
&

34, The antibody or antibody fragment of C/}ﬁiﬁ] 30, wherein the minimal effector function
s;’y
results from aglycosylation, /

/

35. An antibody or antigen bindin/gfégmcnt comprising a heavy chain and a light chain

variable region sequence, wherein: j’

(a) the heavy chain cd’inpnscs an HVR-HI, HVR-H2 and an HVR-H3, having at
least 85% ove&n sequence identity to GFTFSDSWIH (SEQ ID NO:15),
AWISPYGGSTYYADSVKG (SEQ ID NO:16) and RHWPGGEDY (SEQ ID
NO:3), respectlvely, and

(b) the hg/ht 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 IDNO:18) and QQYLYHPAT (SEQ ID NO:19), respectively.

36. Thé 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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(2) 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

(b) variable region light chain (VL) framework sequences juxtaposcd between the HVRS
according to the formulat: (LC-FR1)-(HV R~L1)«(LC-FR2)-(HVR—L2)—(LC»FR3)~
(HVR-L3)-(LC-FR4). '

38. The antibody or antibody fragment of Claim 37, further comprxsmg a VH and VL

framework region derived from a human consensus sequence.

39, The antibody or antibody fragment of Claim 38, wherein theVH framework sequence is

derived from a Kabat subgroup I, 11, or III sequence.

40, The antibody or antibody fragment of Claim 39, wlg'éfein the VH framework sequence is

a Kabat subgroup 11T consensus framework sequence.

41. The antibody or antibody fragment of Clgxii'gh 40 wherein the VH framework sequences

are the following:

HC-FR1is EVQLVESGGGLVQPGQSLRLSCAAS (SEQ ID NO:4);
HC-FR2 is WVRQAPGKGLEWV” (SEQ ID NO:5);
HC-FR3 is MTLS@TSKNT?YLQMNSLRAEDTAVYYCAR (SEQ ID NO:6);
HC-FR4 is WGQGTLV TVSA (SEQ ID NO:7).

42, The antibody ot anyil:fiidy fragment of Claim 38, wherein the VL framework sequence is

derived from a Kabat kappa"fl, 11, II or IV subgroup sequence.

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

is a Kabat kappa F consensus framework sequence.

44, The almbody or antibody fragmment of Claim 43 wherein the VL framework sequences are

the followmg

" LC-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11);
LC-FR2 is WYQQKPGKAPKLLIY (SEQ ID NO:12);
L.C-FR3 is GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC  (SEQ ID NO:13);
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LC-FR4 is FGQGTKVEIKR (SEQ ID NO:14),

45, An isolated anti-PD-L1 antibody or antigen binding fragment comprising a heavy chain

and a light chain variable region sequence, wherein:

F

(a) the heavy chain sequence has at least 85% sequence identity to the cavy chain
sequence: EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPG
KGLEWVAWISPYGGSTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDT
AVYYCARRAWPGGFDYWGQGTLVTVSA (SEQ ID NO 20), and

(b) the light chain sequence has at least 85% sequence 1denmy to the light chain
sequence: DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSGSGTDFTLTIS,,S"‘/LQPEDFATYYCQQYLYH
PATFGQGTKVEIKR (SEQ ID NO:21),

46, The antibody or antigen binding fragment of Claiyli"4 5, wherein the sequence identity is
at least 90%.

47. An isolated anti-PD-L1 antibody or antigp/ii\ binding fragment comprising a heavy chain
and light chain variable region sequence, whergjﬁé
{(a} the heavy chain compx'ises;ﬁle sequence: EVQLVESGGGLVQPGGSLRLS
CAASGFTPSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTX
SADTSKNTAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVS
A (SEQ ID NO:20 ‘and
(b) the light chain /comprises the sequence: DIQMTQSPSSLSASVGDRVTITC
RASQDVST 47AWYQQKPGKAPKLLTYSASFLYSGVPSRFSGSGSGTDFTL
TISSLQPEFATYYCQQYLYH PATFGQGTKVEIKR (SEQ ID NO:21).

/"

48. A compositi 0;1 comprising the anti-PD-L1 antibody or antigen binding fragment of any of

Claims 13-47 and @( least one pharmaceutically-acceptable carrier,

f
&

49, An igc)/iatcci nucleic acid encoding the polypeptide of any of Claims 1-11.
7

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

anti;Pb-Ll antibody or antigen binding fragment, wherein:

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

7

sequence having at least 85% sequence identity to GFTESDSWIH (SEQ ID
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NO:15), AWISPYGGSTYYADSVEKG (SEQ ID NO:16) and RHWPGGFDY
(SEQ ID NO:3), respectively, or
(b)  the light chain further comprises an HVR-L1, HVR-L2 and an HVR-L3 sequgnoe
having at least 85% sequence identity to RASQDVSTAVA (SEQ ID NOl’/'),
SASFLYS (SEQ ID NO:18) and QQYLYHPAT (SEQ ID NO:19), rcsggéiivcly.

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

52. The nucleic acid of Claim 50, wherein the anti-PD-L1 antibody ﬁ;f{her comprises a VL

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

.
r

33, The nucleic acid of Claim 52, wherein the VH sequgﬁée is derived from a Kabat

subgroup 1, II, or IIi sequence.
7
54, The nucleic acid of Claim 52, wherein the VL sc/;,,qﬁence is derived from a Kabat kappa 1,

1L T or TV subgroup sequence. 5/

-4

55. The nucleic acid of Claim 50, Wherej}fﬁhe anti-PD-L1 antibody comprises a constant

region derived from a murine antibody,

%

56. The nucleic acid of Claim 5 g’?%vherein 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 IgG1.
58, The mucleic aczdof Claim 57, having reduced or minimal effector function.

i < acid of Claim 58, wherein the minimal effector function results from an

effector-less F(;;;r'fiutation.

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

61. £ Avector comprising the nucleic acid of any of claims 49-60.

A host cell comprising the vector of Claim 61.
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63. The host cell of Claim 62 which is eukaryotic,

64, The host cell of Claim 63 which 1s mammalian.

65. The host cell of Claim ¢4 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. coli.

y
68. A process for making an anti-PD-L1 antibody comprising %ulturing the host cell of any of
Claims 62-67 under conditions suitable for the expression of thg;iiector encoding the anti-PD-L1

antibody or antigen binding fragment, and recovering the antibgdy or fragment.
;aj
15

.

69. An article of manufacture comprising the copfiﬁosition of Claim 48 and at least one
BNCA molecule.

70, An article of manufacture comprising’ the composition of Claim 48 and at least one
7

20 chemotherapeutic agent. )

7'4;
71. The article of manufacture acgérdi11g to Claim 70, wherein the chemotherapeutic agent is
» N «’Nﬁ/
gemceitabine, F#
25 72, An article of manuﬁa*”cturc comprising the composition of Claim 48 and at least one

agonist to a positive costi_x}iﬂiatory molecule.
73. The article/of manufacture according to Claim 72, further comprising a BNCA
antagonist.

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

75/""1 The article of manufacture aceording to Claim 74, wherein the antibiotic is an anti-viral
35 yf;,éirgent.

i
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76. The asticle of mamufacture 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 transcri;{i‘ésa

inhibitor is a polymerase inhibitor.

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

protease inhibitor.

79. An article of manufacture comprising the composition of Claim 48 and at least one
vaccine.
80. A method of enhacing T-celi function comprising administration of an effective amount

of the composition of Claim 48 to a dysfunctional T-cell ’

B1. A method of treating a T-cell dysfunctiona},fﬁx‘ydisorder comprising administering a
therapeutically effective amount of the composition Q,f;JCIaim 48 to a patient suffering from a T-

cell dysfunctional disorder.

/
82, The method of Claim 81, wherein tll;;f"i?»cekl dysfunctional disorder is infection.
83. The method of Claim 82, Whel(;ﬁ/ﬁ the infection is chronic,

34. The method of Claim 81, wherein the T-cell dysfunctional disorder is tumor immunity.

s

/
85. The method of Cla/iai‘f; 83, therein the chronic infection is persistent.
.;f//
86. The mcthoddypfFCIaim 83, wherein the chronic infection is latent.
87. The mgtﬁod of Claim 83, wherein the chronic infection is slow.
88. T’hc method of Claim 82 wherein the infection results from a pathogen selected from the

group consisting 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 ff"/

comprises the adininistration of an anti-bacterial agent. ff

g

/

90. The method of Claim 88, wherein the pathogen is virus and the method further comf;riscs

the administration of an anti-viral agent. ‘ /

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

comprises the administration of an anti-fungal agent.

#
Vi

/

I

92, The method of Claim 88, wherein the pathogen is a protozoax}géjnd the method further

comprising the administration of an anti-protozoan agent.

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

/,’F/f
54, The method of Claim 84, wherein the method gxﬁhcr comprising the application of a
treatment regimen sclected from the group cousisti}aé of: radiation therapy, chemotherapy,

¥

targeted therapy, immunotherapy, hormonal therapy, Angiogenesis inhibiton and paliiative care.

Vi

“l}/ . 13
95. The method of Claim 84, wherein ﬂ}@’/ fumor immunity results from a cancer selected
from the group consisting of: breast, iung{ colon, ovarian, melanoma, bladder, kidney, liver,

salivary, stomach, gliomas, thyroid, tl yinic, epithelial, head and neck cancers, gastric and

pancreatic cancer.
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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:

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

further wherein: X;isDor G; X,is SorL; X;is Tor S.
The nucleic acid of Claim 1 wherein X, is D; X, is S and X5 is T.

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).

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

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

framework,

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 WVRQAPGKGLEWYV (SEQ ID'NO:3)

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

HC-FR4 is WGQGTLVTVSA (SEQ ID NO.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 RASQX,XsXTX: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 QQX ;X 1:X13X14PX1sT (SEQ ID NOs:10);

further wherein: X,is D or V; X5 is V or I Xgis SorN; Xsis A or F; Xgis VorL; Xeis For T;
Xm isYor A, XH is Y, G, F, or S, X12 is 'L, Y, For W, X13 is Y, N, A, T, G, For I, X14 is H, V, P,
Torl; Xysis A, W,R,PorT.
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8. The nucleic acid of Claim 7 wherein X4is D; Xs5is V; Xsis S; Xyis A; Xsis V; Xois F; X 18 Y;
X11 is Y, X12 is L, X13 is Y, X14 is H, XIS 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.

1. 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-L1 sequence is RASQX XX TX,X3A (SEQ ID NOs:8);
{b) the HVR-L?2 sequence is SASX,L.X6S, and (SEQ ID NOs:9);
(c) the HVR-L3 sequence is QQX1X5X 13X 14PX 5T (SEQ ID NOs:10);

further wherein: XyisDor V; Xsis Vor; XsisSorN; Xsis Aor F; XgisVorL; Xeis For T
XpisYorA; XiisY,G, F,or S$; XppisL, Y, For W; X is Y, N, A, T,G,For; Xisis H, V, P,
Tor; XisisA, W,R,PorT.

14. The nuclexc acid of Claim 13 wherein X4is D; Xs5is V; Xsis S; Xqis A; Xgis V; Xois F; Xypis Y,
XU 18 Y X12 18 L X13 18 Y X14 18 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)~(L.C-
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).

19.7"..- The nucleie acid of Claim 13, further comprising a second nucleic acid encoding a heavy chain

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

(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,isDorG; X,isSorL; XsisTor S.

20. The nucleic acid of Claim 19 wherein X, is D; X, is S and X; 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 RETISADTSKNTAYLQMNSLRAEDTAVYYCAR (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-L1 antibody or antigen binding fragment, wherein:
(a) the heavy chain or antigen binding fragment thereof further comprises and HVR-HI,
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 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.

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

1T sequence.
30. The nucleic acid of Claim 29, wherein the VH sequence is derived from Kabat subgroup I11.

31. The nucleic acid of Claim 30, further wherein the heavy chain framework sequences are
juxtaposed between the HVRs according to the formula: (HC-FRl)F(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-FR1 is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4);

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

HC-FR3 is RETISADTSKNTAYLQMNSLRAEDTAVYYCAR (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 1, 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-FR1)-(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 IDNO: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-L1 antibody comprises a constant region

derived from a murine antibody.

38. The nucleic acid of Claim 25, wherein the anti-PD-L1 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 IgG1.

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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() the HVR-H1 sequence is GFTFSX,SWIH (SEQ ID NO:1);

(ii) the HVR-H2 sequence is AWIX,PYGGSX;YYADSVKG (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:

(viv) the HVR-L1 sequence is RASQX4X5X6TX7X3A (SEQ ID NOs:8);

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

' (vi) the HVR-L3 sequence is QQX ;X :X 13X 14PXsT (SEQ ID NOs:lO);'

wherein: X;isDor G; X,is SorL; X;is T or S; X4 may be D or V; X5 may be V or I; X¢ may
be S or N; Xy may be A or F; Xz may be V or L; X, may be F or T; X, may be Y or A; X;; may
beY,G,F,orS; X;ymaybe L, Y,For W; X;smaybe Y, N, A, T, G, For[; X;; maybe H, V, P,
Torl; X;smay be A, W,R,PorT.

46. The nucleic acid of Claim 45 wherein X, is D; X, is Sand X51is T.

47. The nucleic acid of Claim 45, wherein X, =D, X5 =V, X¢ =8, Xy=A and X5 =V, Xy =F, and
Xl():Y,Xl] Y X12 L X13 Y X14 H and X15

48. The nucleic acid of Claim 45, wherein X; =D, Xo=Sand X5 =T, X, =D, X5 =V, X;= 8§, X7
A and Xg V X9 F and X]o Y XI] Y, X12 = L, X13 Y X14 H and X15

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-FR! is EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:4);

HC-FR2 is WVRQAPGKGLEWYV (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)-(L.C-FR4).

54, The ‘nucle’ic 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:

L.C-FR1 is DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:11);

LC-FR2 is WYQQKPGKAPKLLIY (SEQID 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:

(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—FRI)—(HVR—Ll)-(LC—FRZ)-(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-FRZ is WVRQAPGKGLEWV (SEQ ID NO:5);

(iii) HC-FR3 is RFTISADTSKNTAYLOQMNSLRAEDTAVYYCAR (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 IDNO: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, 1gG2, 1gG3 and IgG4.
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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

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 36, further comprising a murine constant region.
66. The nucleic acid of Claim 65, wherein the constant region is selected from the group consisting of

IgGl, IgG2A, 1gG2B 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-L.1 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
KNTAYLOMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSA (SEQ ID
NO:20), and '
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74.

75.

(b) the light chain comprises the sequence: DIQMTQSPSSLSASVGDRVTITC
RASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCQQYLYH PATFGQGTKVEIKR (SEQ ID NO:21).

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

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

IgG1, IgG2, IgG3 and IgG4.

76.

T1.

78.

The nucleic acid of Claim 75, wherein the constant région is IgG1.
The nucleic acid of Claim 76 having reduced or minimal effector function.

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

F¢ mutation.

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

91.

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

The nucleic acid of Claim 78, wherein the effector-less Fc mutation is D265A/N297A.
The nucleic acid of Claim 77, wherein the minimal effector function results from aglycosylation.
A vector comprising the nucleic acid of any of Claims 1-12

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

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

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

A vector cc;mprising 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 host cell comprising the vector of Claim 86.

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 Ovéry (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-L.1 antibody or antigen

binding fragment, and recovering the antibody or fragment.
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