CLAIMS

What is claimed is:
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661. An activatable antibody comprising:

a first polypeptide comprising, from N-terminus to C-terminus, a masking moiety (MM),
a cleavable moiety (CM), and a target binding moiety (TBM),

wherein the MM comprises an amino acid sequence selected from the group consisting of

SEQ ID NO 79-85according-to-Formla{h—XmCXaCZLo(SEQID-NO-1)-whereir-m-s

om O_n om 0 na 0 om O _\wharain o allY naananadan a aalla
O vn O oGO O oW c e > y—ctHt

wherein the CM comprises at least a first cleavage site and a first flexible linker (L1); and

wherein:

a) the TBM comprises an antibody light chain variable region (VL), and the activatable
antibody further comprises a second polypeptide comprising an antibody heavy chain
variable region (VH);
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b) the TBM comprises an antibody heavy chain variable region (VH), and the activatable
antibody further comprises a second polypeptide comprising an antibody light chain

variable region (VL);

c) the TBM comprises from the N-terminus to the C-terminus, an antibody light chain

variable region (VL) and an antibody heavy chain variable region (VH); or

d) the TBM comprises from the N-terminus to the C-terminus, an antibody heavy chain

variable region (VH) and an antibody light chain variable region (VL);-and
wherein:

(i) the VH comprises an HVR-H1 comprising the amino acid sequence of SEQ ID
NO: 65, an HVR-H2 comprising the amino acid sequence of SEQ ID NO: 66, and an
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 67; and

(ii) the VL comprises an HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 68, an HVR-L2 comprising the amino acid sequence of SEQ ID NO: 69, and an
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 70; and

wherein the activatable antibody binds to human CD137 via the VH and VL when the

CM is cleaved.

672. The activatable antibody of claim 166, wherein the TBM comprises an antibody light

chain variable region (VL), and the activatable antibody further comprises a second polypeptide

comprising an antibody heavy chain variable region (VH).
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#63. The activatable antibody of claim lany-ene-ofclaims66-75, wherein the MM further

comprises, at its N-terminus, an additional amino acid sequence.

784. The activatable antibody of claim lany-ene-ofclaims66-77, wherein the first cleavage
site is a protease cleavage site for a protease selected from the group consisting of urokinase-type
plasminogen activator (UPA), matrix metalloproteinase-1 (MMP-1), MMP-2, MMP-3, MMP-8,
MMP-9, MMP-14, Tobacco Etch Virus (TEV) protease, plasmin, Thrombin, Factor X, PSA,
PSMA, Cathepsin D, Cathepsin K, Cathepsin S, ADAM10, ADAM12, ADAMTS, Caspase-1,

Caspase-2, Caspase-3, Caspase-4, Caspase-5, Caspase-6, Caspase-7, Caspase-8, Caspase-9,

Caspase-10, Caspase-11, Caspase-12, Caspase-13, Caspase-14, and TACE.
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805.  The activatable antibody of claim 179, wherein the L1 comprises an amino acid sequence
selected from the group consisting of SEQ ID NOS: 17-24.

816. The activatable antibody of claim lany-ene-ofclaims66-80, wherein the CM further
comprises a second cleavage site.

the—l:y

837. The activatable antibody of claim 681-o+¢laim-82, wherein the second cleavage site is a
protease cleavage site for a protease selected from the group consisting of urokinase-type
plasminogen activator (UPA), matrix metalloproteinase-1 (MMP-1), MMP-2, MMP-3, MMP-8,
MMP-9, MMP-14, Tobacco Etch Virus (TEV) protease, plasmin, Thrombin, Factor X, PSA,
PSMA, Cathepsin D, Cathepsin K, Cathepsin S, ADAM10, ADAM12, ADAMTS, Caspase-1,
Caspase-2, Caspase-3, Caspase-4, Caspase-5, Caspase-6, Caspase-7, Caspase-8, Caspase-9,
Caspase-10, Caspase-11, Caspase-12, Caspase-13, Caspase-14, and TACE.

848.  The activatable antibody of claim 6any-one-ofclaims-81-83, wherein the first and second
cleavage sites are different.

859. The activatable antibody of claim 6ary-ene-ofclaims-81-84, wherein the CM further
comprises a second flexible linker (L2)-C-terminal-to-the-second-cleavagesite.

8610. The activatable antibody of claim 985, wherein the L, comprises an amino acid sequence
selected from the group consisting of SEQ ID NOS: 17-24.
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EVGSY X1 XXX s X5 X6 CX7 X g X0 X 10%11%126X13X14SGRSAGGGGTENLYFQGSGGSH{SEQHD
NO:3p-whereii X s A B b N P-or X o ds A NS0 Ve X s A H P S VoYX
ISAHS oY Xs s A B P S0 Y X s A D S0 Yo X s D Pror Vo Xg-is A D Hs
PS5 Xods Ar DR HPror Yo Xaods - Pror Y Xauds FrPror Yo X ds- A PrSer- Y Xas
I-ADNSH-orYsane X s AsSror-Y-

8911. The activatable antibody of claim lany-ene-ofclaims66-88, wherein the activatable
antibedyfirst polypeptide comprises, from N-terminus to C-terminus, an amino acid sequence

selected from the group consisting of SEQ ID NOS: 40-46 and the TBM, wherein the amino acid

sequence selected from the group consisting of SEQ ID NOS: 40-46 comprises the MM and the
CM.
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12. The activatable antibody of claim 3, wherein the additional amino acid sequence

comprises the amino acid sequence of SEQ ID NO: 16.

13. The activatable antibody of claim 6, wherein the second cleavage site is C-terminal to the
L.

14. The activatable antibody of claim 1, wherein:

(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.

15. The activatable antibody of claim 1, wherein
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the MM comprises the amino acid sequence of SEQ ID NO: 79.

16.  The activatable antibody of claim 15, wherein:
(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and
(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.

17.

The activatable antibody of claim 15, wherein the CM comprises the amino acid

sequence of SEQ ID NO: 12.

18.

The activatable antibody of claim 1, wherein:

(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);

(b) the MM comprises the amino acid sequence of SEQ ID NO: 79: and

(c) the CM comprises the amino acid sequence of SEQ ID NO: 12.

19. The activatable antibody of claim 1, wherein:

20.

(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);

(b) the MM comprises the amino acid sequence of SEQ ID NO: 79;

(c) the CM comprises the amino acid sequence of SEQ ID NO: 12;

(d) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(e) the VL comprises the amino acid sequence of SEQ ID NO: 50.

The activatable antibody of claim 1, wherein the first polypeptide comprises, from N-

terminus to C-terminus, the amino acid sequence of SEQ ID NO: 40 and the TBM, and wherein:
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(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);

(b) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(c) the VL comprises the amino acid sequence of SEQ ID NO: 50.

21.  The activatable antibody of claim 1, wherein
the MM comprises the amino acid sequence of SEQ ID NO: 82.
22. The activatable antibody of claim 21, wherein:
(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and
(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.
23.

The activatable antibody of claim 21, wherein the CM comprises the amino acid

sequence of SEQ ID NO: 12.

(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

24. The activatable antibody of claim 1, wherein:
variable region (VH);
(b) the MM comprises the amino acid sequence of SEQ ID NO: 82; and
(c) the CM comprises the amino acid sequence of SEQ ID NO: 12.

25. The activatable antibody of claim 1, wherein:

(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);
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26.

(b) the MM comprises the amino acid sequence of SEQ ID NO: 82;

(c) the CM comprises the amino acid sequence of SEQ ID NO: 12;

(d) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(e) the VL comprises the amino acid sequence of SEQ ID NO: 50.

The activatable antibody of claim 1, wherein the first polypeptide comprises, from N-

terminus to C-terminus, the amino acid sequence of SEQ ID NO: 43 and the TBM, and wherein:

(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);

(b) the VH comprises the amino acid sequence of SEQ ID NO: 49: and

(c) the VL comprises the amino acid sequence of SEQ ID NO: 50.

27.  The activatable antibody of claim 1, wherein
the MM comprises the amino acid sequence of SEQ ID NO: 85.
28.  The activatable antibody of claim 27, wherein:
(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and
(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.
29.  The activatable antibody of claim 27, wherein the CM comprises the amino acid

sequence of SEQ ID NO: 12.

30.

The activatable antibody of claim 1, wherein:

(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);
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(b) the MM comprises the amino acid sequence of SEQ ID NO: 85; and

(c) the CM comprises the amino acid sequence of SEQ ID NO: 12.

31. The activatable antibody of claim 1, wherein:

(a) the TBM comprises an antibody light chain variable region (L), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);

(b) the MM comprises the amino acid sequence of SEQ ID NO: 85;

(c) the CM comprises the amino acid sequence of SEQ ID NO: 12;

(d) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(e) the VL comprises the amino acid sequence of SEQ ID NO: 50.

32. The activatable antibody of claim 1, wherein the first polypeptide comprises, from N-

terminus to C-terminus, the amino acid sequence of SEQ ID NO: 46 and the TBM, and wherein:

(a) the TBM comprises an antibody light chain variable region (\VL), and the activatable

antibody further comprises a second polypeptide comprising an antibody heavy chain

variable region (VH);

(b) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(c) the VL comprises the amino acid sequence of SEQ ID NO: 50.

33. An activatable antibody comprising:

a first polypeptide comprising, from N-terminus to C-terminus, a masking moiety (MM),

a cleavable moiety (CM), and an antibody light chain variable region (VL), and

a second polypeptide comprising an antibody heavy chain variable region (VH);

wherein the MM comprises an amino acid sequence selected from the group consisting of
SEQ ID NO 79-85;

wherein the CM comprises at least a first cleavage site and a first flexible linker (L1);
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wherein:

(i) the VH comprises an HVR-H1 comprising the amino acid sequence of SEQ ID
NO: 65, an HVR-H2 comprising the amino acid sequence of SEQ ID NO: 66, and an
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 67; and

(ii) the VL comprises an HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 68, an HVR-L2 comprising the amino acid sequence of SEQ ID NO: 69, and an
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 70; and

wherein the activatable antibody binds to human CD137 via the VH and VL when the

CM is cleaved.

34.

The activatable antibody of claim 33, wherein:

35.

(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.

The activatable antibody of claim 33, wherein the MM comprises the amino acid

sequence of SEQ ID NO: 79.

36. The activatable antibody of claim 33, wherein:
(a) the MM comprises the amino acid sequence of SEQ ID NO: 79;
(b) the CM comprises the amino acid sequence of SEQ ID NO: 12;
(c) the VH comprises the amino acid sequence of SEQ ID NO: 49; and
(d) the VL comprises the amino acid sequence of SEQ ID NO: 50.

37.

The activatable antibody of claim 33, wherein the first polypeptide comprises, from N-

terminus to C-terminus, the amino acid sequence of SEQ ID NO: 40 and the VL, and wherein:

(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and
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(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.

38. The activatable antibody of claim 33, wherein the MM comprises the amino acid
sequence of SEQ ID NO: 82.

39. The activatable antibody of claim 33, wherein:

(a) the MM comprises the amino acid sequence of SEQ ID NO: 82;

(b) the CM comprises the amino acid sequence of SEQ ID NO: 12;

(c) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(d) the VL comprises the amino acid sequence of SEQ ID NO: 50.

40. The activatable antibody of claim 33, wherein the first polypeptide comprises, from N-

terminus to C-terminus, the amino acid sequence of SEQ ID NO: 43 and the VL, and wherein:

(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.

41. The activatable antibody of claim 33, wherein the MM comprises the amino acid
sequence of SEQ ID NO: 85.

42. The activatable antibody of claim 33, wherein:

(a) the MM comprises the amino acid sequence of SEQ ID NO: 85;

(b) the CM comprises the amino acid sequence of SEQ ID NO: 12;

(c) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(d) the VL comprises the amino acid sequence of SEQ ID NO: 50.

43. The activatable antibody of claim 33, wherein the first polypeptide comprises, from N-

terminus to C-terminus, the amino acid sequence of SEQ ID NO: 46 and the VL, and wherein:
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(a) the VH comprises the amino acid sequence of SEQ ID NO: 49; and

(b) the VL comprises the amino acid sequence of SEQ ID NO: 50.
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