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interaction with OX40L. This interaction is mediated by the binding of trimeric
OX40L to CD134. In current anti-cancer therapies, the use of trimerized OX40
ligand is proposed as a more effective agent than anti-OX40 antibodies (Morris et

al. Mol Immunol 2007; 44: 3112-3121).
Summary

The present disclosure provides a binding molecule comprising

(a) a heavy chain variable region comprising the amino acid sequence of figure
27, or a variant of that sequence having 1, 2 or 3 amino acid substitutions;
and/or

(b)  a light chain variable region comprising the amino acid sequence of figure 27,
or a variant of that sequence having 1, 2 or 3 amino acid substitutions.

The disclosure further provides a binding molecule comprising

(a)  a heavy chain variable region comprising the amino acid sequence of figure
26, or a variant of that sequence having 1, 2 or 3 amino acid substitutions;
and/or

(b)  alight chain variable region comprising the amino acid sequence of figure 26
or a variant of that sequence having 1, 2 or 3 amino acid substitutions.

In some embodiments, the isolated binding, molecules bind to human
CD134. The binding molecules of the disclosure may not prevent human CD134
(OX40) receptor binding to OX40 ligand (OX40L).

Such binding molecules include suitable anti-CD 134 antibodies, antigen-
binding fragments of the anti-CD134 antibodies, and derivatives of the anti-CD134
antibodies.

In one aspect, there is provided an isolated antibody that binds human
CD134, comprising a light chain variable region (VL) of SEQ ID NO: 98 and a
heavy chain variable region (VH) comprising heavy chain complementarity
determining regions (HCDR)s HCDR1, HCDR2 and HCDR3-eptionallshavine 12
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a—the-HODR1-comprisesthe-amine-acid-sequenceof SEQ-ID-NO-14;

er—the-HCDR3-comprises-the-amino-aeid-sequence-of SEQID-NOs 16
Ftortd5;

e—+the-LCDR2-comprises-the-amino-acid-sequence-of SEQID-INO-1.8;-
A

comprising-the HOPR I the- HCDR2-and-the HCDR3-amino-acid-

s )
nl - T .o

* b

LCDRI4he LODREZ2-and the LECDR3-amino-acid-seguences-of-SEQ-1D-

In another aspect, there is provided an isolated agonistic antibody that binds
human CD134, comprising a light chain variable region (VL) and a heavy chain
variable region (VH) comprising heavy chain complementarity determining regions
(HCDR)s HCDR1, HCDRZ and HCDR3, and light chain complementarity
determining regions (LCDR)s LCDR1, LCDR2 and LCDRS3, wherein

a. the HCDR1 comprises the amino acid sequence of SEQ ID NO: 6;

b. the HCDR2 comprises the amino acid sequence of SEQ ID NOs!7,

135, 136, 137 or 138;
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Claims

An isolated antibody that binds human CD134, comprising a light chain variable
region (VL) of SEQ ID NO: 98 and a heavy chain variable region (VH) comprising
heavy chain complementarity determining regions (HCDR)s HCDR1, HCDR2 and
HCDR3.
The antibody of claim 1, wherein the VH comprises the amino acid sequence of SEQ
ID NO: 134,
The antibody of claim 2, wherein the VH comprises the amino acid sequence of SEQ
ID NO: 97.
The antibody of claim 1, wherein the HCDR3 comprises the amino acid sequence of
SEQ ID NOs: 8, 139 or 140.
The antibody of claim 4, wherein the HCDRZ2 comprises the amino acid sequence of
SEQ ID NOs: 7, 135, 136, 137 or 138.
The antibody of claim 5, wherein the HCDR1 comprises the amino acid sequence of
SEQ ID NO: 6.
The antibody of claim 2, wherein:
a. the VL comprises the amino acid sequence of SEQ ID NOs: 62 or 63; and the
VH comprises the amino acid sequence of SEQ ID NOs: 64, 65, 66, 101, 102,
103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
149, 150 or 151; or
b. the VL and the VH comprise the amino acid sequences of
i. SEQ ID NOs: 62 and 64, respectively;
ii. SEQ ID NOs: 62 and 65, respectively;
iii. SEQ ID NOs: 62 and 66, respectively;
iv. SEQ ID NOs: 63 and 64, respectively;
v. SEQ ID NOs: 63 and 65, respectively; or
vi. SEQ ID NOs: 63 and 66, respectively.
The antibody of claim 7, wherein the VL comprises SEQ ID NO:63 and the VH
comprises SEQ ID NO:66.
The antibody of any one of claims 1-8, wherein the antibody is humanized or
Delmmunized™,
The antibody of any one claims 1-9, wherein the antibody is an agonist of CD134.
The antibody of claim 10, wherein the antibody is of 1gG1, IgG2, 1gG3 or IgG4
isotype.
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The antibody of claim 11, wherein the antibody comprises a substitution in an Fe
region.
The antibody of claim 12, wherein the substitution modulates binding of the antibody
to an Fc gamma receptor (FeyR) or to a neonatal Fe receptor (FcRn).
The antibody of claim 13, wherein the substitution comprises a S267E/L328F
substitution, an E233D/G237D/H268D/P271G/A330R substitution, a
V234A/G237A/P238S/H268A/V309L/A330S/P331S substitution, or a
M252Y/S254T/T256E substitution, wherein residue numbering is according to the
EU Index.
An isolated nucleic acid molecule encoding the VH or the VL of claim 2.
An isolated nucleic acid molecule encoding the VH or the VL of claim 7.
A vector comprising the nucleic acid molecule of claim 15 or 16.
A host cell comprising the vector of claim 17.
Use of an antibody of any one of claims 2-14 in the manufacture of a medicament for
enhancing an immune response.
Use of an antibody of any one of claims 2-14 in the manufacture of a medicament for
the treatment of cancer.
The use of claim 20, wherein the cancer is prostate cancer, colon cancer, lung cancer,
hematological malignancy, melanoma or bladder cancer.
A pharmaceutical composition comprising the antibody of any one of claims 2-14 and
a pharmaceutically acceptable carrier.
An isolated agonistic antibody that binds human CD134, comprising a light chain
variable region (VL) and a heavy chain variable region (VH) comprising heavy chain
complementarity determining regions (HCDR)s HCDR1, HCDR2 and HCDRS, and
light chain complementarity determining regions (LCDR)s LCDR1, LCDR2 and
LCDR3, wherein

a. the HCDRI1 comprises the amino acid sequence of SEQ ID NO: 6;

b. the HCDRZ2 comprises the amino acid sequence of SEQ ID NOs:7, 135,

136, 137 or 138;
¢. the HCDR3 comprises the amino acid sequence of SEQ ID NOs: 8, 139 or
140;

d. the LCDR1 comprises the amino acid sequence of SEQ ID NO: 9;

e. the LCDR2 comprises the amino acid sequence of SEQ ID NO: 10; and

f. the LCDR3 comprises the amino acid sequence of SEQ 1D NO: 11;
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g. with the proviso that the antibody does not comprise the VH comprising
the HCDR1, the HCDR2 and the HCDR3 amino acid sequences of SEQ 1D
NO:s 6, 7 and 8, and the VL comprising the LCDRI1, the LCDR2 and the
LCDR3 amino acid sequences of SEQ ID NOs! 9, 10 and 11.
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1. An isolated antibody that binds human CD134, comprising a light chain vari b‘ie
region (VL) of SEQ ID NO: 98 and a heavy chain variable region (VH) comprising
heavy chain complementarity determining regions (HCDR)s HCDR1, H?,E{RQ and
HCDRS3, optionally having 1, 2 or 3 amino acid substitutions in the VI;ﬁ’df SEQ ID
NO: 98.

2. The antibody of claim 1, wherein the VH comprises the amino aclﬁfsequence of SEQ

ID NO: 134, optionally having 1, 2 or 3 amino acid substltutlous in the VH of SEQ ID

NO: 134. S

Fd

3. The antibody of claim 2, wherein the VH comprises the &,Ie-fiino acid sequence of SEQ

ID NO: 97, optionally having 1, 2 or 3 amino acid subfst‘g;utions in the VH of SEQ ID
y,

NO: 97. /
4. The antibody of claim 1, wherein the HCDRS3 corjm’igrises the amino acid sequence of
SEQ ID NOs: 8, 139 or 140. /

5. The antibody of claim 4, wherein the HCDE;;Q; comprises the amino acid sequence of
o /
SEQ ID NOs: 7, 135, 136, 137 or 138. /
6. The antibody of claim 5, wherein the %_ICDRI comprises the amino acid sequence of
SEQ ID NO: 6.
The antibody of claim 2, Wherein:,f”f
a. the VL comprises the am{no acid sequence of SEQ ID NOs: 62 or 63; and the
VH comprises the armno acid sequence of SEQ ID NOs: 64, 65, 66, 101, 102,
103, 104, 105, 106 107 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,

~1

149, 150 or lol optlonally having 1, 2 or 3 amino acid substitutions at the VH
linear ammof.amd residue positions 11, 56 or 106; or
b. the VL and%ihe VH comprise the amino acid sequences of
1 SEQ ID NOs: 62 and 64, respectively;
11 SEQ ID NOs: 62 and 65, respectively;
g ii. SEQ ID NOs: 62 and 66, respectively;
iv. SEQ ID NOs: 63 and 64, respectively;
v. SEQ ID NOs: 63 and 65, respectively; or
) vi. SEQ ID NOs: 63 and 66, respectively.
8. The antibody of claim 7, wherein the 1, 2 or 3 amino acid substitutions at the VH
;/""3 linear amino acid residue positions are V11L, D56G, D56A, D56S, D56E, M106L or

/' M106L

.‘:&h\

”7"‘\“_
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i /
The antibody of claim 8, wherein the antibody binds to an epitope of the extracelludar
domain of human CD134 comprising the amino acid sequence of SEQ ID NO: 34,
SEQ ID NO: 35; SEQ ID NO: 36, SEQ ID NO: 38 or SEQ ID NO: 92. | /

The antibody of claim 1, wherein the antibody is humanized or ﬁDeImmunliZ"edW.

The antibody of claim 1, wherein the antibody is an agonist of CD134. g‘j

The antibody of claim 11, wherein the antibody is of IgG1, IgG2, IgGS’gr IgG4

&

isotype. Vs

The antibody of claim 12, wherein the antibody comprises a suk\;s’%itution in an Fe
region. /

The antibody of claim 13, wherein the substitution modulates bmdmg of the antibody
to an Fc gamma receptor (FcyR) or to a neonatal Fe recep’tor (FcRn).

The antibody of claim 14, wherein the substitution compnses a S267E/1.328F
substitution, an E233D/G237D/H268D/P27 IG/ASSQR substitution, a
V234A/G237TA/P238S/H268A/V 309L/A33OS/P83}£S substitution, or a
M252Y/S254T/T256EF substitution, wherein rgé?due numbering is according to the
EU Index. /

An isolated nucleic acid molecule encodmé the VH or the VL of claim 2.

A vector comprising the nucleic acid molecule of claim 16.

A host cell comprising the vector of clalm 17.

Use of an antibody of claim 2 in @,he manufacture of a medicament for enhancing an
immune response.

Use of an antibody of c}aimﬁ in the manufacture of a medicament for the treatment
of cancer. . ’

The use of claim 20, Wherem the cancer is prostate cancer, colon cancer, lung cancer,
hematological mahgnancy, melanoma or bladder cancer.

A pharmaceumcal composmon comprising the antibody of claim 2 and a

phar maceutlcally acceptable carrier.

An 1s01ated antlbody that binds human CD134, comprising a light chain variable
region (VL) of SEQ ID NO: 100 and a heavy chain variable region (VH) comprising
h(,avy cham complementarity determining regions (HCDR)s HCDR1, HCDR2 and
HQBRS, optionally having 1, 2 or 3 amino acid substitutions in the VL of SEQ ID
NO: 100.

;I.‘he antibody of claim 23, wherein the VH comprises the amino acid sequence of SEQ
ID NO: 152, optionally having 1, 2 or 3 amino acid substitutions in the VH of SEQ ID

NO: 152.
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25. The antibody of claim 24, wherein the VH comprises the amino acid sequence of SEQ /
f

ID NO: 99, optionally having 1, 2 or 3 amino acid substitutions in the VH of SEQ ID
NO: 99. Ve

26. The antibody of claim 23, wherein the HCDR3 comprises the amino acid squgi{;:e of
SEQ ID NOs: 16, 144 or 145.

27. The antibody of claim 26, wherein the HCDR2 comprises the amino ac@éﬁéquence of

SEQ ID NOs: 15, 141, 142 or 143, /

28. The antibody of claim 27, wherein the HCDR1 comprises the ami{;o‘f;cid sequence of
SEQ ID NO: 14. /

29. The antibody of claim 24, wherein: /

a. the VL comprises the amino acid sequence of S Q 1D NOs: 67 or 68; and
the VH comprises the amino acid sequence of SE’Q ID NOs: 69, 70, 71, 119,
120, 121, 122, 123, 124, 125, 126, 127, 128, 1&’9 130, 131, 132, 133, 146, 147 or
148, optionally having 1, 2 or 3 amino am}/é'ubstltutmns at the VH linear
amino acid residue positions 11, 55 or 99, or
b. the VL and the VH comprise the !,ammo acid sequences of
i. SEQ ID NOs: 67 and 69‘/ iespectiveiy;
ii. SEQ ID NOs: 67 and 10 respectively;
i1, SEQ ID NOs: 61 and 71, respectively;
iv. SEQ ID NO's 68 and 69, respectively;
v. SEQ ID NOS 68 and 70, respectively; or

./

&
o
/

ﬁf
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vi. SEQ ID NOs: 68 and 71, respectively. ‘
The antibody of claim 29, wherein the 1, 2 or 3 amino acid substitutions at the VH
Iinear amino acid residue positions are V11L, N55Q, N55A, N55E, M99L or M99I
The antibody of claim 30, wherein the binding molecule binds to an epitope of the
extracellular domain of human CD134 comprising the amino acid sequence of SEQ
ID NO: 34, SEQ ID NO: 35; SEQ ID NO: 36, SEQ ID NO: 38 or SEQ IDNO 92.
The antibody of claim 23, wherein the antibody is humanized or DeIrfij:nunized"‘M.
The antibody of claim 23, wherein the antibody is an agonist of CE) 134
The antibody of claim 33, wherein the antibody is of IgG1, IgGZ IgG8 or IgG4

isotype.

. The antibody of claim 34, wherein the antibody comprisej,s’é substitution in an F¢

4
j

region.
The antibody of claim 35, wherein the subs’mtutmn modulates binding of the antibody
to an Fc gamma receptor (FeyR) or to a neonatal Fc receptor (FeRn).

The antibody of claim 36, wherein the substlt}ltlon comprises a S267E/L328F
substitution, an E233D/G237D/H268D/P271’é/A33OR substitution, a
V234A/G237TA/P238S/H268A/V 809L/A33@S/P38 18 substitution, or a
M252Y/S254T/T256E substitution, Whe1e1n residue numbering is according to the
EU Index. ,/

&

An isolated nucleic acid moieculé’{‘encoding the VH or the VL of claim 24.

A vector comprising the nuclefi% acid molecule of claim 38.

A host cell comprising the Vector of claim 39.

Use of an antibody of clann 24 in the manufacture of a medicament for enhancing an
immune response.

Use of an antibodﬁy"‘i')f claim 24 in the manufacture of a medicament for the treatment
of cancer. !

The use of claim 42, wherein the cancer is prostate cancer, colon cancer, lung cancer,

hematologizzal malignancy, melanoma or bladder cancer.
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44. A pharmaceutical composition comprising the antibody of claim 24 and a

pharmaceutically acceptable carrier.
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45. An isolated agonistic antibody that binds human CD134, comprising a light chain
variable region (VL) and a heavy chain variable region (VH) comprising heavy cain
complementarity determining regions {(HCDR)s HCDR1, HCDR2 and HCDR
light chain complementarity determining regions (LCDR)s LCDR1, LCDIjjzfgnd

“and

LCDR3, wherein ﬁ/
a. the HCDRI comprises the amino acid sequence of SEQ ID NO: 14;
b. the HCDRZ2 comprises the amino acid sequence of SE Q}z]{ NOs:15, 141,

142 or 143; f
¢. the HCDR3 comprises the amino acid sequence of WQ ID NOs: 16, 144 or
145; 7/

‘;

d. the LCDR1 comprises the amino acid sequen(}e of SEQ ID NO: 17;
e. the LCDR2 comprises the amino acid sequence of SEQ ID NO: 18; and
f. the LCDRS3 comprises the amino acid sequence of SEQ ID NO: 19;
with the proviso that the antibody dojgs not comprise the VH comprising
the HCDR1,the HCDR2 and the HCDR3 amino acid sequences of SEQ 1D
NOs: 14, 15 and 16, and the VL compnsmg the LCDR1, the LCDR2 and
the LCDR3 amino acid sequeyce&, of SEQ ID NOs: 17, 18 and 19.
46. The isolated antibody of claim 45, wh{grem the antibody comprises the HCDR1, the
HCDRZ2 and the HCDR3 sequenceSgof
a. SEQ ID NOs: 14, 15, 144 respectively,
b. SEQ ID NOs: 14, 141 16, respectively;
c. SEQ ID NOs: 14y ]42 16, respectively;
d. SEQ ID NOsf }{ 141, 144, respectively; or
e. SEQID NOS 14, 142, 144, respectively.
47. The isolated ant1b9dy of claim 45, wherein the antibody is humanized,
Dehnmunizedﬂ}g; human.
48. The isolated gﬁ;:ibody of claim 47, wherein the antibody is of IgG1, IgG2, IgG3 or
IgG4 i.soty;;}é/.
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49. The isolated antibody of claim 48, wherein the antibody comprises a substitution ir /
an Fc region that modulates binding of the antibody to an Fc gamma receptor (Féﬁ;R)
or to a neonatal Fc receptor (FcRn), wherein the substitution comprises a
S267E/L328F substitution, an 1£233D/G237D/H268D/P271G/A330R o,ubstlp tion, a
V234A/G23TA/P2385/H268A/V309L/A3305/P331S substitution, or a
M252Y/5254T/T256K substitution, wherein residue numbering is acci@r.ding to the
EU Index. £

50. An 1solated nucleic acid molecule encoding the VH or the VL of gi’ggm 45.

51. A vector comprising the nucleic acid molecule of claim 50. ff
/

7
&

52. A host cell comprising the vector of claim 51. /

53. Use of an antibody of claim 45 in the manufacture of a n:fi-’;ldicament for enhancing an
immune response. ;,f’

54. Use of an antibody of claim 45 in the manufactureﬁ,@*’f a medicament for the treatment
of cancer. ‘ff

55. The use of claim 54, wherein the cancer is progéate cancer, colon cancer, lung cancer,
hematological malignancy, melanoma or blé/Zldel cancer.

56. An isolated agonistic antibody that bmds human CD134, comprising a light chain
variable region (VL) and a heavy cha}n variable region (VH) comprising heavy chain
complementarity determining regi@is (HCDR)s HCDR1, HCDR2 and HCDR3, and
light chain complementarity determmmg regions (LCDR)s LCDR1, LCDR2 and
LCDR3, wherein

a. the HCDR1 co éi‘ises the amino acid sequence of SEQ ID NO: 6;

b. the HCDR2 c@?p
136, 137 op/138:

¢. the H(‘DRS» comprises the amino acid sequence of SEQ ID NOs: 8, 139 or
140;

d. the }-JCDR} comprises the amino acid sequence of SEQ ID NO: 9;

e. It/he LCDR2 comprises the amino acid sequence of SEQ ID NO: 10; and

ff the LCDR3 comprises the amino acid sequence of SEQ ID NO: 11;

mprises the amino acid sequence of SEQ ID NOs:7, 135,
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g. with the proviso that the antibody does not comprise the VH comprisin%'
the HCDR1, the HCDR2 and the HCDR3 amino acid sequences of S é 1D

NO:s 6, 7 and 8, and the VL comprising the LCDRI1, the LCDR2 ay d the

LCDR3 amino acid sequences of SEQ ID NOs: 9, 10 and 11. /ff




