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Patent Claims

1. An isolated heavy chain variable region polypeptide comprising an HVR-H1,
H2 and HVR-H3 sequence, wherein:

(a) the HVR-H1 sequence is X1 YXoMX3 (SEQ ID NO:1);

(b) the HVR-H2 sequence is SIYPSGGX,TFYADXsVKG (SEQ ID NO:2);
(c) the HVR-H3 sequence is IKLGTVTTVXsY (SEQ ID NO:3);
further wherein: X1 is K, R, T, Q, G, AW, M, lor §; X, isV,R, K, I/ Mor|; Xsis H, T,
N,QAVYWForM XsisForl; XsisSorT; XgisEorD.

2. The polypeptide of Claim 1 wherein X1 is M, lor S; Xz i
M; XsisForl; XsisSorT; XsisEorD.

R, K, L Morl; XsisF or

3. The polypeptide of Claim 1 wherein X is M, 1 o' S; Xzis L, Morl; Xzis F or M: X,
sl XsisSorT; Xsis D.

4. The polypeptide of Claim 1 wherein X14s S; Xz is I; Xais M; X4is |; X5 is T: Xg is D.

5. The polypeptide of any of Claims/1-4 further comprising variable region heavy
chain framework sequences HC,#R1, HC-FR2, HC-FR3 and HC-FR4, juxtaposed
between the HVRs, thus forming the sequence of the formula: (HC-FR1)-(HVR-H1)-
(HC-FR2)-(HVR-H2)-(HC-ER3)-(HVR-H3)-(HC-FR4).

6. The polypeptide of/Claim 5 wherein the framework sequences are derived from

human consensus/Aramework sequences.

7. The polypgptide of Claim & wherein the framework sequences are derived from
human germline framework sequences.

8. Tle polypeptide of Claim 5 wherein one or more of the framework sequences is
t
HC-FR1 is EVQLLESGGGLVQPGGSIL.RLSCAASGFTFS (SEQ 1D NO:4);
HC-FR2 is WWRQAPGKGLEWVS (SEQ ID NO:5);

HC-FR3 is RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR (SEQ ID NO:8);

following:
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HC-FR4 is WGQGTLVTVSS (SEQ ID NO:7).
9. The polypeptide of Claim 8 further comprising at least a Cy1 domain.
10. The polypeptide of Claim 9 further comprising a Cy1, a Cy2 and a Cy3 domain.

11. The isolated heavy chain polypeptide of any of Claims 1-10 in combination with a
variable region light chain comprising an HVR-L1, HVR-L2 and HVR-1.3, wherein:

(a) the HVR-L1 sequence is TGTX;XsDVGXYNYVS (SEQ 1D NO: 8);

(b) the HVR-L2 sequence is X10VX11X12RPS (SEQ ID NO: 9);
(c) the HVR-L3 sequence is SSX;3TX14X15X1eX17RV (SEQ JD NO: 10);

further wherein: X;isNor S; Xzgis T, Ror S: Xgis AorG/ XyppisEorD; X;1is 1, Nor
S: XzisD,HorN; XqysisForY; XiuisNorS; Xisis R, TorS; Xigis Gor S; Xyris |
orT.

12. The polypeptide of Claim 11 wherein X7 ig'Nor S; Xgis T, Ror §; Xgis A or G;
XioisEorD; Xy1isNorS; XizisN; XizisForY; Xuais S; Xi518 S; Xisis Gor S; Xq47

isT.

13. The polypeptide of Claim 11 wherein X7 is S; Xgis S; Xo is G; X1 is D; X41 is S;
Xizis N; Xq3is Y; X14i8 S; Xi519'S; X618 S: Xq718 T.

14. The polypeptide of any of Claims 11-13 further comprising variable region light
chain framework sequerices LC-FR1, LC-FR2, LC-FR3 and LC-FR4, juxtaposed
between the HVRs, {hus forming the sequence of the formula: (LC-FR1)-(HVR-L1)-

man germline framework sequences.

70



10

15

20

25

WO 2013/079174 PCT/EP2012/004822

17. The polypeptide of Claim 14 wherein one or more of the framework sequences is
the following:

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

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

LC-FR3 is GVSNRFSGSKSGNTASLTISGLQAEDEADYYC (SEQ ID NO: 1
LC-FR4 is FGTGTKVTVL (SEQ ID NO: 14).

18. The polypeptide of claim 17 further comprising a Ci domain.

19. An isolated anti-PD-L1 antibody or antigen binding fragmeft thereof comprising a
heavy chain and a light chain variable region sequence, whérein:

(a) the heavy chain comprises an HVR-H1, HVR-H2 and’/HVR-H3, wherein further: (ij
the HVR-H1 sequence is X1YXoMX; (SEQ ID NO: 1); {ii) the HVR-H2 sequence is
SIYPSGGX,TFYADXsVKG (SEQ 1D NO: 2); (iii) thg’ HVR-H3 sequence is
IKLGTVTTVXY, and (SEQ ID NQ: 3);

(b} the light chain comprises an HVR-L1, HVR-L2 and HVR-L3, wherein further: (iv)
the HVR-L1 sequence is TGTX;XsDVGXYNYVS (SEQ ID NO: 8); (v) the HVR-L2
sequence is X10VX41X12RPS (SEQ ID NO: 9); (vi) the HVR-L3 sequence is
S8X13TX1aX15X16X17RV (SEQ ID NO;/10);

wherein further: X; is K, R, T, Q, GIALW, M, lor S; Xzis V, R, K, L, Mor |; Xz is H, T,
NQAVYWForMXsisPorl; XsisSorT; XsisEorD; XyisNorS; Xsis T. R
or §; Xeis AorG; Xjpis Eor/D; Xy1is LN or S; Xs2is D, Hor N; Xyzis For Y: Xy is
NorS; XisisR, TorS; Xs6is Gor S; Xq7islor T.

20. The antibody or ahtibody fragment of Claim 19 wherein Xy is M, lor S; Xo is R, K,

LMorl; XgisFogrM; XsisForl; XsisSorT; XegisEorD; X7isNorS; Xgis T, Ror
S; Xgis AorGy/XipisEorD; XyrisNorS; XizisN; Xizis ForY:; Xisis S; Xisis S:
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22. The antibody or antibody fragment of Claim 19, wherein X;is S; Xz is I; Xz is M;
Xeis ) Xsis T, XgisD; X718 8; Xgis S; Xgis G; Xipis D; X41i8 S; Xi2is N; Xq3is Y;
X318 S; X45i8 S; X4gi8 8; X478 T.

23. The antibody or antibody fragment of any of Claims 19-22 further compriging:
(a) variable region heavy chain framework sequences HC-FRJ1, HC-FR2, HC-FR3
and HC-FR4, juxtaposed between the HVRs, thus forming the sequenge of the
formula: (HC-FR1)-(HVR-H1}-(HC-FR2)-(HVR-H2)-(HC-FR3)- (HVBAH3)-(HC-FR4),
and

(b) variable region light chain framework sequences LC-FR1, I.C-FR2, LC-FR3 and
LC-FR4, juxtaposed between the HVRs, thus forming the sequence of the formula;
(LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-1.2)-(LC-FR3)- (HVRL3)-(LC-FR4).

24. The antibody or antibody fragment of Claim 23 wherein the framework

sequences are derived from human consensus framework sequences.

25. The antibody or antibody fragment of Claim 23 wherein the framework
sequences are derived from human gempline framework sequences.

26. The antibody or antibody fragmént of Claim 23 wherein one or more of the
framework seguences is the follgwing:

HC-FR1 is EVQLLESGGGLVQPGGSLRLSCAASGFTFS (SEQ ID NO:4);
HC-FR2 is WWRQAPGKG S (SEQ ID NO:5);

HC-FR3 is RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6);
HC-FR4 is WGQGT SS (SEQ ID NO:7).

27. The antibody or antibody fragment of Ciaim 23 wherein one or more of the
framework sgquences is the following:

LC-FR1 isQSALTQPASVSGSPGQSITISC (SEQ ID NO: 11);

LC-FRZ'i1s WYQQHPGKAPKLMIY (SEQ ID NO: 12);

LC-FR3 is GVSNRFSGSKSGNTASLTISGLQAEDEADYYC; (SEQ ID NO: 13);
LE-FR4 is FGTGTKVTVL (SEQ ID NO: 14).
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28. The antibody or antibody fragment of Claim 23 wherein:

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

(i) HC-FR1 is EVQLLESGGGLVQPGGSLRLSCAASGFTFS (SEQ ID NO:4);
(i) HC-FR2 is WWRQAPGKGLEWVS (SEQ ID NO: 5);

(iii) HC-FR3 is RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR (SEQ ID NO'6);
(iv) HC-FR4 is WGQGTLVTVSS (SEQ ID NO: 7); and

(b) the variable light chain framework sequences are the following:
(i} LC-FR1 is QSALTQPASVSGSPGQSITISC (SEQ ID NO:11);
(i} LC-FR2 is WYQQHPGKAPKLMIY (SEQ ID NO: 12);

(iii) LC-FR3 is GVSNRFSGSKSGNTASLTISGLQAEDEADYYE (SEQ ID NO: 13);
(iv) LC-FR4 is FGTGTKVTVL (SEQ ID NO: 14).

29. The antibody or antibody fragment of Claim 28 further comprising at least a Cy1
domain.

30. The antibody or antibody fragment of Clairh 28 or 29 further comprising a C.
domain.

31. The antibody or antibody fragment of any of Claims 28-30 further comprising a
Cu1, a Ch2 and a Cy3 domain.

32. The antibody or antibodyfragment of Claim 28 further comprising a human or
murine constant region.

33. The antibody or afitibody fragment of Claim 32, wherein the constant region is
selected from the group consisting of IgG1, 1gG2, IgG3 and igG4.

34. The antipody or antibody fragment of Claim 33 wherein the constant region is
lgG1.

35. An antibody or antigen binding fragment thereof comprising a heavy chain and a
li
(a) the heavy chain comprises an HVR-H1, HVR-H2 and an HVR-H3, having at least
80% overall sequence identity to SYIMM (SEQ ID NO: 15}, SIYPSGGITFYADTVKG

t chain variable region sequence, wherein:
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(SEQ ID NO: 16) and IKLGTVTTVDY (SEQ ID NO: 17), respectively, and
(b} the light chain comprises an HVR-L1, HVR-L2 and an HVR-L3, having at least
80% overall sequence identity to TGTSSDVGGYNYVS (SEQ ID NO: 18), DVSNKPS
(SEQ ID NO: 19) and SSYTSSSTRYV (SEQ ID NO: 20), respectively.

36. The antibody or antibody fragment of Claim 35, wherein the sequen
at least 90%.

identity is

37. The antibody or antibody fragment of Claim 35, wherein, as gompared to the
sequences of HVR-H1 (SEQ ID NO: 15), HVR-H2 (SEQ ID NO: 16) and HVR-H3
(SEQ ID NO: 17), at least those amino acids remain unchafged that are highlighted
by underlining as follows:

(a) in HYR-H1 SYIMM (SEQ ID NO: 15),

(b) in HVR-H2 SIYPSGGITFYADTVKG (SEQ ID
(¢) in HVR-H3 IKLGTVTTVDY (SEQ ID NO: 17

(b) HVR-1.2 DVSNRPS (SEQ ID
(c) HVR-L3 SSYTSSSTRV (SEQ ID NO: 20).

38. The antibody or antibgdy fragment of any of Claims 35-37 further comprising:
(a) variable region heayy chain (VH) framework sequences HC-FR1, HC-FR2, HC-
FR3 and HC-FR4, juktaposed between the HVRs, thus forming the sequence of the
formula: (HC-FRY-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC- FR3)-(HVR-H3)-(HC-FR4),
and
(b) variable region light chain (VL) framework sequences LC-FR1, LC-FR2, LC-FR3
and LC-ER4, juxtaposed between the HVRs, thus forming the sequence of the
formulat. (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L2)-(LC-FR3)- (HVR-L3)-(LC-FR4).

. The antibody or antibody fragment of Claim 38, wherein the VH and VL

framework sequences are derived from human germline sequences.
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40. The antibody or antibody fragment of Claim 38 wherein the VH framework
sequences are the following:

HC-FR1 is EVQLLESGGGLVQPGGSLRLSCAASGFTFS (SEQ ID NO:4);
HC-FR2 is WWRQAPGKGLEWVS (SEQ ID NO: 5);

HC-FR3 is RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6);
HC-FR4 is WGQGTLVTVSS (SEQ ID NO: 7).

PCT/EP2012/004822

41. The antibody or antibody fragment of Claim 38 wherein the VL ffamework

sequences are the following:
LC-FR1 is QSALTQPASVSGSPGQSITISC (SEQ ID NO:11);
LC-FR2 is WYQQHPGKAPKLMIY (SEQ ID NO: 12);

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

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

42. An isolated anti-PD-L1 antibody or antigen binding fragment thereof comprising a

heavy chain variable region sequence and a Jight chain variable region sequence,

wherein:

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

sequence:

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYIMMWVRQAPGKGLEWVSSIYPSG
GITFYADTVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARIKLGTVTTVDYWGQ

GTLVTVSS (SEQ ID NO: 2
(b) the light chain sequen

sequence:

, and

has at least 856% sequence identity to the light chain

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDVSN
RPSGVSNRFSGBKSGNTASLTISGLOQAEDEADYYCSSYTSSSTRVFGTGTKVTVL

(SEQ ID NO:

is at least 90%.

tibody or antigen binding fragment of Claim 42, wherein the sequence

. An isolated anti-PD-L1 antibody or antigen binding fragment thereof comprising a

heavy chain variable region sequence and light chain variable region sequence,

wherein:
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(é) the heavy chain comprises the sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYIMMWVRQAPGKGLEWVSSIYPS
GITFYADTVKGRFTISRDNSKNTLYLOQMNSLRAEDTAVYYCARIKLGTVTTIVDYWGQ
GTLVTVSS (SEQ ID NO: 24), and

{b) the light chain comprises the sequence:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKYMIYDVSN
RPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTRVFGTGTKVTVL
(SEQ 1D NO: 25).

45. The antibody of Claim 44 wherein the antibody further comiprises a Cy1, a C2, a
Cyx3 and a C, domain.

486. The antibody of any of Claims 19-45 wherein the Antibody binds te human,
mouse or cynomolgus monkey PD-L1. '

47. The antibody of any of Claims 19-46 wheyéin the antibody is capable of blocking
the interaction between human, mouse or gynomolgus monkey PD-L1 and the

respective human, mouse or cynomolgys monkey PD-1 receptors.

48. The antibody of any of Claims A9-47 wherein the antibody binds to human PD-1.1
with a Kp of 5x10?M or less.

49. An isolated anti-PD-L{/antibody or antigen binding fragment thereof which binds
to a functional epitope gOmprising residues Y56 and D81 of human PD-L.1 (SEQ D
NC:28).

50. The isolated anti-PD-L1 antibody or antigen binding fragment of claim 49 wherein
the functional epitope further comprises residues E58, E60, Q66, R113 and M115 of
human PR-L1 (SEQ ID NO:28).

51. An isolated anti-PD-L.1 antibody or antigen binding fragment thereof which binds
to'a conformational epitope comprising residues 54-66 and 112-122 of human PD-L1
(SEQ ID NO:28).
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52. An isolated anti-PD-L1 antibody or antigen binding fragment thereof wherein the
antibody cross-competes for binding to PD-L1 with an antibody or antigen binding
fragment of any of Claims 19-51.

53. A composition comprising the anti-PD-L1 antibody or antigen binding frggment of
any of Claims 19-52 and at least one pharmaceutically acceptable carriey/

54. An isolated nucleic acid encoding the polypeptide of any of Claimis 1-18.

55. An isolated nucleic acid encoding the light chain or a heavy chain sequence of an

anti-PD-L1 antibody or antigen binding fragment of any of Glaims 19-52.

56. An isolated nucleic acid encoding a light chain or & heavy chain variable
sequence of an anti-PD-L1 antibody or antigen binding fragment, wherein:

(a) the heavy chain comprises an HVR-H1, HVB<HZ and an HVR-H3 sequence
having at least 80% sequence identity to SYIMM (SEQ ID NO: 15),
SIYPSGGITFYADTVKG (SEQ ID NO: 16) And IKLGTVTTVDY (SEQ ID NO: 17),
respectively, or

(b) the light chain comprises an HVRA1, HVR-L2 and an HVR-L3 sequence having
at least 80% sequence identity to YGTSSDVGGYNYVS (SEQ 1D NO: 18},
DVSNRPS (SEQ ID NO: 19) an SSYTSSSTRV (SEQ ID NO: 20), respectively.

57. The nucleic acid of Clim 56, wherein sequence identity is at least 90%.
58. The nucleic acid/6f Claim 56 or 57, wherein the anti-PD-L1 antibody further
comprises a VL grid a VH framework region derived from a human germline

seqguence.

59. The nlcleic acid of any of Claims 55-57, wherein the anti-PD-L1 antibody

comprises a constant region derived from a human or murine antibody.

. The nucleic acid of Claim 59, wherein the constant region is IgG1.
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61. The nucleic acid of Claim 60, which is SEQ ID NO: 30 for the heavy chain, and
SEQ ID NO: 31 for the light chain.

62. A vector comprising the nucleic acid of any of claims 54-61.
63. A host cell comprising the vector of Claim 62.
64. The host cell of Claim 63 which is eukaryotic.
10 65. The host cell of Claim 63 which is mammalian.
66. The host cell of Claim 65 which is a Chinese Hamstef Ovary (CHO) cell.
67. The host cell of Claim 63 which is prokaryotic.

15
68. The host cell of Claim 67 which is E, coli.

69. A process for making an anti-PD-1.1/antibody or antigen binding fragment thereof
comprising culturing the host cell of afiy of Claims 63-88 under conditions suitable for

20 the expression of the vector encogling the anti-PD-L1 antibody or antigen binding
fragment, and recovering the aptibody or fragment.

70. A kit of parts comprisipg the composition of Claim 53 and at least one further
therapeutic agent or vaccine.
25

71. A kit of parts atcording to Claim 70, wherein the further therapeutic agent is a
chemotherapeyutic agent.

72. The kit of parts according to Claim 71, wherein the chemotherapeutic agent is
30  gemcijabine.

78. A kit of parts according to Claim 71, wherein the chemotherapeutic agent is
cyclophosphamide.
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74. A kit of parts according to Claim 71, wherein the chemotherapeutic agents are 5-
fluorouracil and oxaliplatin.

75. The kit of parts according to Claim 70, wherein the further therapeutic agent i
cyclophosphamide and the vaccine is Stimuvax.

76. Use of an effective amount of an anti-PD-L1 antibody which induces afitibody
dependent cell-mediated cytotoxicity (ADCC) for the manufacture of a mhedicament

for the treatment of cancer.

77. The use of Claim 76 wherein the constant region of the anj*PD-L.1 antibody is
lgG1.

78. The use of Claim 77 wherein the anti-PD-L1 antibofly is an antibody of any of
Claims 19-52.

79. Use of an effeciive amount of the composjtion of Claim 53 for the manufacture of

a medicament for the freatment of cancer.

80. The use of any of Claims 76 - 79 wherein the cancer is selected from the group
consisting of: breast, lung, colon, o¥arian, melanoma, bladder, kidney, liver, salivary,
stomach, gliomas, thyroid, thymig, epithelial, head and neck cancers, gastric and
pancreatic cancer.

81. Use of an effective afmount of the composition of Claim 53 for the manufacture of
a medicament for enh@ncing T-cell function, wherein the said composition is

administered to a dysfunctional T-cell.

82. Use of thg composition of Claim 53 for the manufacture of a medicament for
treating a ¥-cell dysfunctional disorder.

83. The use of Claim 82, wherein the T-cell dysfunctional disorder is tumor immunity.
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84. The use of Claim 83, wherein the tumor immunity results from a cancer selected
from the group consisting of: breast, lung, colon, ovarian, melanoma, bladder, kidney,
liver, salivary, stomach, gliomas, thyroid, thymic, epithelial, head and neck cancers,

gastric and pancreatic cancer.

85. The use of any of Claims 76 - 84, wherein at least one further therapeutig’agent
or vaccine is administered.

86. The use of Claim 85, wherein the further therapeutic agent is a ghhiemotherapeutic
agent.

87. The use of Claim 86, wherein the chemotherapeutic agent is gemcitabine.
88. The use of Claim 86, wherein the chemotherapeutj

agent is cyclophosphamide.

89. The use of Claim 86, wherein the chemothergpeutic agents are 5-fluorouracil and
oxaliplatin.

80. The use of Claim 85, wherein the fu
and the vaccine is Stimuvax.

er therapeutic agent is cyclophosphamide

91. The use of any of Claims 764 90, wherein the method further comprises the
application of a freatment regimen selected from the group consisting of: surgery,
radiation therapy, chemotherapy, targeted therapy, immunotherapy, hormonal
therapy, angiogenesis iphibiton and palliative care.

92. The use of Claim 91, wherein the treatment regime is radiation therapy.
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Patent Claims

1. An isolated anti-PD-L1 antibody or antigen binding fragment thereof
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 HVR-H1 sequence is SYIMM (SEQ ID NO: 15); (ii) the HVR-H2
sequence is SIYPSGGITFYADTVKG (SEQ ID NO: 16); (iii) the HVR-H3
sequence is IKLGTVTTVDY (SEQ ID NO: 17);

(b) the light chain comprises an HVR-L1, HVR-L2 and HVR-L3, wherein
further: (iv) the HVR-L1 sequence is TGTSSDVGGYNYVS (SEQ ID NO: 18),
(v) the HVR-L2 sequence is DVSNRPS (SEQ ID NO: 19); (vi) the HVR-L3
sequence is SSYTSSSTRYV (SEQ ID NO: 20).

2. The antibody or antibody fragment of Claim 1 further comprising:

(a) variable region heavy chain framework sequences HC-FR1, HC-FR2, HC-
FR3 and HC-FR4, juxtaposed between the HVRs, thus forming the sequence
of the formula: (HC-FR1)-(HVR-H1)-(HC-FR2)-(HVR-H2)-(HC-FR3)- (HVR-
H3)-(HC-FR4), and

{b) variable region light chain framework sequences LC-FR1, LC-FR2, LC-FR3
and LC-FR4, juxtaposed between the HVRs, thus forming the sequence of the
formula: (LC-FR1)-(HVR-L1)-(LC-FR2)-(HVR-L.2)-(LC-FR3)- (HVR-L3)-(L.C-
FR4).

3. The antibody or antibody fragment of Claim 2 wherein the framework

sequences are derived from human consensus framework sequences.,

4. The antibody or antibody fragment of Claim 2 wherein the framework

sequences are derived from human germline framework sequences.

5. The antibody or antibody fragment of Claim 2 wherein one or more of the
framework sequences is the following:

HC-FR1 is EVQLLESGGGLVQPGGSLRLSCAASGFTFS (SEQ ID NO:4);
HC-FR2 is WWRQAPGKGLEWYVS (SEQ ID NO:5);
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HC-FR3 is RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR (SEQ ID NO:6);
HC-FR4 is WGQGTLVTVSS (SEQ ID NO:7).

6. The antibody or antibody fragment of Claim 2 wherein one or more of the
framework sequences is the following:

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

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

.C-FR3 is GYSNRFSGSKSGNTASLTISGLQAEDEADYYC; (SEQ ID NO: 13);
LC-FR4 is FGTGTKVTVL (SEQ ID NO: 14).

7. The antibody or antibody fragment of Claim 2 wherein:

{a) the variable heavy chain framework sequences are the following:

(i) HC-FR1 is EVQLLESGGGLVQPGGSLRLSCAASGFTFS (SEQ ID NO:4);
(ii) HC-FR2 is WWRQAPGKGLEWVS (SEQ 1D NO: 5);

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

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

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

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

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

(i) 1.C-FR3 is GVSNRFSGSKSGNTASLTISGLQAEDEADYYC (SEQ ID NO:
13);

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

8. The antibody or antibody fragment of Claim 7 further comprising at least a

Cu1 domain.

9. The antibody or antibody fragment of Claim 7 or 8 further comprising a C_

domain.

10. The antibody or antibody fragment of any of Claims 7-2 further comprising

a Cy1, a Cy2 and a Cy3 domain.
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11. The antibody or antibody fragment of Claim 7 further comprising a human

or murine constant region.

12. The antibody or antibody fragment of Claim 11, wherein the constant
region is selected from the group consisting of IgG1, 1gG2, IgG3 and IgG4.

13. The antibody or antibody fragment of Claim 12 wherein the constant region
is lgG1.

14. An isolated anti-PD-L1 antibody or antigen binding fragment thereof
comprising a heavy chain variable region sequence and light chain variable
region sequence, wherein:

(a) the heavy chain comprises the sequence:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYIMMWVRQAPGKGLEWVSSI
YPSGGITFYADTVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARIKLGTV
TTVDYWGQGTLVTVSS (SEQ ID NO: 24), and

(b) the light chain comprises the sequence:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIY
DVSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTRVFG
TGTKVTVL (SEQ ID NQ: 25).

15. The antibody of Claim 14 wherein the antibody further comprises a Cy1, a

Ch2, a Cy3 and a Ci domain.

16. The antibody of any of Claims 1-15 wherein the antibody binds to human,

mouse or cynomolgus monkey PD-L1.

17. The antibody of any of Claims 1-16 wherein the antibody is capable of
blocking the interaction between human, mouse or cynomolgus monkey PD-

L1 and the respective human, mouse or cynomolgus monkey PD-1 receptors.

18. The antibody of any of Claims 1-17 wherein the antibody binds to human
PD-L1 with a Kp of 5x10° M or less.
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19. An isolated anti-PD-L1 antibody or antigen binding fragment thereof which
binds to a functional epitope comprising residues Y56 and D61 of human PD-
L1 (SEQ ID NO:28).

20. The isolated anti-PD-L1 antibody or antigen binding fragment of claim 19
wherein the functional epitope further comprises residues E58, E60, Q66,
R113 and M115 of human PD-L1 (SEQ ID NQO:28).

21. An isolated anti-PD-L1 antibody or antigen binding fragment thereof which
binds to a conformational epitope comprising residues 54-66 and 112-122 of
human PD-L1 (SEQ ID NO:28).

22. An isolated anti-PD-L1 antibody or antigen binding fragment thereof
wherein the antibody cross-competes for binding to PD-L.1 with an antibody or

antigen binding fragment of any of Claims 1-21.

23. A composition comprising the anti-PD-L1 antibody or antigen binding
fragment of any of Claims 1-22 and at least one pharmaceutically acceptable
carrier.

24. An isolated nucleic acid encoding the light chain or a heavy chain
sequence of an anti-PD-L1 antibody or antigen binding fragment of any of

Claims 1-22.

25, The nucleic acid of Claim 24, wherein the anti-PD-L1 antibody comprises a

constant region derived from a human or murine antibody.

26. The nucleic acid of Claim 25, wherein the constant region is 1gG1.

27. The nucleic acid of Claim 26, which is SEQ ID NO: 30 for the heavy chain,
and SEQ ID NQO: 31 for the light chain.
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28. A vector comprising the nucleic acid of any of claims 24-27.

29. A host cell comprising the vector of Claim 28.

30. The host celi of Claim 29 which is eukaryotic.

31. The host cell of Claim 29 which is mammalian.

32. The host cell of Claim 31 which is a Chinese Hamster Ovary (CHO) cell.
33. The host cell of Claim 29 which is prokaryotic.

34. The host cell of Claim 33 which is E. coli.

35. A process for making an anti-PD-L1 antibody or antigen binding fragment
thereof comprising culturing the host cell of any of Claims 29-34 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.

36. A kit comprising the composition of Claim 23 and at least one further

therapeutic agent or vaccine for use in the treatment of cancer.

37. The kit according to Claim 36, wherein the further therapeutic agent is a

chemotherapeutic agent.

38. The kit according to Claim 37, wherein the chemotherapeutic agent is

gemcitabine.

39. The kit according to Claim 37, wherein the chemaotherapeutic agent is
cyclophosphamide.

40. The kit according to Claim 37, wherein the chemotherapeutic agents are 5-

fluorouracil and oxaliplatin.
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41. The use of an effective amount of an anti-PD-L1 antibody of any of Claims
1-22 which induces antibody dependent cell-mediated cytotoxicity (ADCC) in

the manufacture of a medicament for the treatment of cancer.

42. The use of Claim 41 wherein the constant region of the anti-PD-L1

antibody is IgG1.

43. The use of an effective amount of the composition of Claim 23 in the

manufacture of a medicament for the treatment of cancer.

44. The use of any of Claims 41-43 wherein the cancer is selected from the
group consisting of: breast, lung, colon, ovarian, melanoma, bladder, kidney,
liver, salivary, stomach, gliomas, thyroid, thymic, epithelial, head and neck

cancers, gastric and pancreatic cancer.

45. The use of an effective amount of the composition of Claim 23 in the
manufacture of a medicament for enhancing T-cell function, wherein the said

composition is administered to a dysfunctional T-cell.

46. The use of the composition of Claim 23 in the manufacture of a

medicament for treating a T-cell dysfunctional disorder.

47. The use of Claim 46, wherein the T-cell dysfunctional disorder is tumor

immunity.

48. The use of Claim 47, wherein the tumor immunity results from a cancer
selected from the group consisting of: breast, lung, colon, ovarian, melanoma,
bladder, kidney, liver, salivary, stomach, gliomas, thyroid, thymic, epithelial,

head and neck cancers, gastric and pancreatic cancer.

49. The use of any of Claims 41-48, wherein at least one further therapeutic

agent or vaccine is to be administered.
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50. The use of Claim 49, wherein the further therapeutic agent is a

chemotherapeutic agent.

51. The use of Claim 50, wherein the chemotherapeutic agent is gemcitabine.

52. The use of Claim 50, wherein the chemotherapeutic agent is

cyclophosphamide.

53. The use of Claim 50, wherein the chemotherapeutic agents are 5-

fluorouracil and oxaliplatin.
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