There is a need to provide therapeutic agents and methods for treating
AML that overcome, or at least ameliorate, one or more of the
disadvantages described above.

There is a need to provide a formulation of the therapeutic agents for
treating AML that can be produced easily, and that is in a form that is
suitable for administration to a human patient while retaining efficacy of
the agent.

Summary

sordineto-a-first-aspectin one embodiment, there 1s provided a method
of treating cancer comprising administering an agonist of CD137 ligand
(CD137L) to a subject in need thereof.

Advantageously, the agonist is capable of crosslinking CD137L to initiate
reverse CD137L signaling in malignant cells, resulting in a two- fold
therapeutic effect; (a) increased differentiation of malignant cells which
reduces or prevents their proliferative potential thereby slowing tumour
progression, and (b) inducing differentiation of the malignant cells to cells
with DC-like properties which results in tumour cells with enhanced T
cell-activating abilities.

Advantageously, the agonist is capable of inducing differentiation of
malignant cells from all AML subtypes, including subtypes Ml, M2, M5a
and M5b, compared to conventional therapy for AML which only induces
differentiation of AML subtype M3 cells.



l Aceordineto-a-second-aspeetin another embodiment, there is provided an
agonist of CD137 ligand (CD137L) for use in treating cancer.

| scoraing-te-a-third-In one aspect, there is provided the use of an agonist
of CD137 ligand (CD137L) in the manufacture of a medicament for
treating cancer.

| Accordingto-a-fousth-aspeetln another embodiment, there is provided a
method for inducing differentiation in cancer cells, comprising
administering an agonist of CD137 ligand (CD137L) as defined herein to
the cancer cells.

In another aspect, there is provided an in vitro or ex vive method for
inducing differentiation in cancer cells, comprising administering an
agonist of CD137 ligand (CD137L) as defined herein to said cancer cells.

seording-to-a-fifthln another aspect, there is provided a method for
delivering a therapeutic or diagnostic agent to a cell in need thereof,
comprising coupling an agonist of CD137 ligand (CD137L) as defined
herein to an agent selected from the group consisting of cytotoxic drugs,

radiotherapeutics , chemotherapeutics, enzyme, and a carrier molecule.

In another aspect, there is provided use of an agonist of CD137 ligand
(CD137L) as defined herein in the manufacture of a medicament for
inducing differentiation in cancer cells.

Definitions

The following words and terms used herein shall have the meaning
indicated:

The terms "treat" and "treatment” refer to both therapeutic treatment and
prophylactic or preventative measures, wherein the object s to prevent or
slow down (lessen) an undesired physiological condition, disorder or
disease, or to obtain beneficial or desired clinical results. Where the
treatment relates to cancer, the term "treatment” also includes: (i) the
prevention or inhibition of cancer or cancer recurrence, (ii) the reduction
or elimination of symptoms or cancer cells, and (iii} the substantial or
complete elimination of the
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Claims

The use of an agonist of D137 ligand (CD137L) in

the manufacture of a medicament for treating cancer.

The use acceording to claim 1, wherein the cancer is
selected from the group consisting of a myeloid
malignancy, a lympholid wmalignancy and multiple

myeloma.

The use according to claim 2, wherein the myeloid

malignancy is selected from the group ccnsisting of

acute myelcid leukemia (AML) , chronic myeloid
leukemia (CML), acute promyelocytic leukemia (APL),
chronic myelomeonocytic leukemia (CMML:} ,
myelodysplastic syndrome, and Juvenile

myelomonocytic leukemia.

The use according to claim 2, wherein the lymphoid
malignancy is selected from the group consisting of
chronic Iymphocytic leukemia (CLL) , acute
lymphoklastic leukemia (ALL), B cell lymphoma, and
mantle cell lymphoma (MCL).

The use according to claim 3, wherein the AML
comprises a FAB gubtype selected from the group
censisting of MO, M1, M2, M3, M4, M5, MLa, MSh, M6
and M7.

The use according to any one of claims 1 to 5,
wherein the agonist of CD137L is selected from the
group consisting of a fragment of CD137 protein, a
recomiinant CD137 protein, a CD137 Zfusion protein,
an anti-CD137L antibedy or a fragment thereof, a
peptide, a small molecule, an aptamer, and an

antibody mimetic.
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The use according to claim 6, wherein  the
recombinant CD137 protein comprises the
extracellular domain of CD137 fused Lo the Fo¢ regilon

of human IgG (CD137-Fc).

The use according to claim 6, wherein the anti-
CD137L antibody or fragment thereof comprises an
agonistic anti-Cbl37L  antibody or a  fragment

therectf.

The use according te any cne of claims 1 to 8§,
wherein the agonist of CD137L is immobilized on a

particle.

The use according to any one of c¢laims 1 to 9,
wherein the agonist of CD137L 1s coupled to an agent
gselected from the group consisting of cytetoxic
drugg, radictherapeutics, chemotherapeutics, enzyme,

and a carrier molecule.

The use according tc any one cof claims 1 to 10,

wherein the cancer is not APL or AML subtype M3.

An in vitro or ex vivo method for inducing
differentiation in cancer cells, compriging
administering an agonist of CD137 ligand {(CD137L) as
defined in any cone of claims 6-10 to said cancer

cells,

A method for delivering a therapeutic or diagnostic
agent to a cell in need thereocf, comprising coupling
an agonist of CD137 ligand (CD137L) asg defined in
any one of ¢lalms £-10 to an agent selected from the
group censisting of cytotoxic drugs,
radiotherapeutics, chemotherapeutics, enzyme, and a

carrier molecule.
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14.

Uge of an agonist of Cpi37 ligand (CD137L) asg
defined in any one of claimeg 6-10 in the manufacture
cf a medicament for inducing differentiation in

cancer cells.
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Claims

3, A méthod of treating cancer cowmprising administering
an agonist of CDL37 iigand (CD137L) te a subject in

need thereof.

7
5 2. The method according to claim 1, wherein the cangér

&

igs selected from the group consisting cof a mgﬁioid

malignancy, a lymphoid malignancy, and mﬁitiple
7

myeloma.
3, The method according to ¢laim 2, where%ﬁgthe myelold
10 malignancy is selected from the groqpﬁconsisting of

7
P

acute myeloid leukemia  (AML), hronic myeloid

leukemia (CML), acute promyelocgﬁic leukenia (APL),

chronic myelomonocytic / leukemia {CMML) ,
myelodysplastic syndromgf and juvenile

15 myaelomonocytic leukemia.
4. The mwethod accordings to <laim 2, wherein the

lymphoid malignancygﬁis selected from the group
congisting of chyéﬁic Iymphocytic leukemia (CLL),

agute 1ymphob1a§fic leukemia (ALL), B cell lymphoma,

20 . lymphoma (MCL} .

5, The mathod” according to claim 3, wherein the AML
compris § a FAB subtype selected from the group
congigting of MO, ML, M2, M3, M4, M5, MBa, M5b, M6

7
andgﬁ?.
25 6, JT%E mathod according to any one of claims 1 to 5,

wherein the agonigt of CDI37L is selected Erowm the
group congisting of a fragment of CD137 protein, a

recombinant (D137 protein, a CDL37 fusion protein,

an anti-CD127L antibody or a fragment therecf, a
peptide, a swall wmolecule, an aptamer, and an

antibody mimetic,
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7. The wethod according to c¢laim 6, wherein the
ragombinant CD137 protein comprises the

extracellular domain of CD137 fused to the Fc region

of human IgG (CDI27-Fo).

5 8, The method according to c«leim 6, wherein the ang}ﬁ
CD137L  antibody or fragment thereof ‘comprisegfﬁan‘

agonistic anti-CD137L  antibody or

thereof.

9. The wmethod according tc any one of clﬁyﬁs 1 to 8,

10 wherein the agonist of CDI37L ig immebilized on a
particle.

A

‘of claims 1 to 9,

10. The method according to any on%ﬁ
7

wherein the agonist of CD137L3;% coupled to an agent

gelected from the group (gégsisting of woytotoxic

15 drugs, radiotherapeutics,ﬁé%emoth@rap@utics, enzyme,
| and a carrier moleculevgf

11. The method accoxdingfto any one of claims I to 10,

&
wherein the canceﬁfis not APL or AML subtype M3.
&

4
P

D137 ligand {CD137L} for use in

iZ2. An agonist of/

20 treating cangér.
ff
13, The agogist according to claim 12, wherein the
cancer /1s selected from the group consisting of a
/

mye%@id malignancy, a lymphold malignancy and

Tgﬁ%iple myeloma.

25 létffiha agonist acgcording to c¢laim 13, wherein the

ff myeloid wmalignancy is selected from the group

ﬁff conglating of acute myeloid leukemia (AML}, chronic

gfg myeloid leuvkemia {(CML}, acute promyelocytic leukemia

ff‘ (APL) , chronic myelomonocytic  leukemia {CMMEL)

fﬁf. 30 nyeleodysplastic gsyndrome, and juvenile
fﬁf myvelomonocytic leukemia.
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" consisting of

The agonist according to claim 13, wherein the

lymphoid wmalignancy 1s selected from the group

chronic lymphocytic leukemia (CLL),
acute lymphoblastic leukemia {ALL}, B cell lymphoma,

and mantle cell lymphoma (MCL).

The agonist according to claim 14, wherein the/AML

compriées a FAB subtype sslected from the :group

consisting of MO, M1, M2, M3, M4, M5,
and M7.

The agonist according to any one of cléims 12 to 16,
wherein the agonist of CDI3TL is sgiected from the
group consisting of a fragment Oﬁ CD137 protein, a

recombinant CD137 protein, a QﬁlS? fugsion protein,

an anti-CD137L antibody oz a fragment therecf, =&

peptide, a small molecule, an aptamer, and an

antibody mimetic,

The agonist accordigﬁf to claim 17, wherein the

recombinant CDi%ﬁy protein comprises the

extracellular domﬁfn of CDL37 fused to the Fo region

of human IgG (CDiz7-Fe).

&

The agonist/ébcording to ¢laim 17, wherein the anti-

CD137TL agﬁibody or fragment therecocf comprises an

s . .
agonistitc anti-CDI37L  antibody or a fragment

theregfp

£
i

Tha agonist according te any cone of claims 12 to 18,

;whereln the agonist of CDI137L is immobilized on a

?particla.

The agonist according to any ons of claims 12 to 20,
wherein the agonist of CDRiI37L is coupled to an agent

gelected from the group consisting of cytetoxie
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drugs, radiotherapeutics, chemotherapeutics, enzynme,

and a carrier molecule,

22. The agonist according to any cne of claims 12 to 21,

wherein the cancer is not APL or AML subtype M3.

5 23. The use of an agonist of (D137 ligand (CDI371) /in

the manufacture of & medicament for treating ca;gar.

24, The uge according teo claim 23, wherein the\gﬁneer is

selécted from the group consisting of fa myesloid

malignancy, a lymphoid malignancy éﬁid multiple

&

10 myelowna . : 7
7

7
25. The uge according to claim 24, ?ﬁerein the myelecid

malignancy 1s selected from the’ group consisting of
&

acute myelecid leukemia (ﬁﬁL), chronic wmyeloid
leukemia (CML], acute progyglocytia leukemia (APL},
15 chronic myelomonocy%ﬁé leukemia ' (CMML)
myelodysplastic %yéarome, and Juvenile

myelomonocytic leukgmia.

26, The use aceordingfﬁo claim 24, wherein the lymphoid
malignancy isvﬁéiected from the group consisting of
20 chronic %yééhocytic leuxemia {CLL) , acute
lymphoblaﬁﬁgc leuvkemia {(ALL), B cell Ilvymphoma, and

mantle ¢éll lymphoma (MCL).

P

27. Thelﬁﬁée acoording to claim 25, wherein the AML

c?ﬁgrises a FAR subtype sgelected from the group

25 ﬂégnsiﬁting of MO, M1, M2, M3, M4, M5, M5z, M5h, M6
and M7,

The use according te any one of claims 23 to 27,

wherein the agonist of CDI37L is sgelected from the

éﬁf group conglsting of a fragment of CD137 protein, a
30 recowmbinant CD137 protein, a CD137 fusion protein,

an anti-Cchi37L antibody or a fragment thereof, a

i1
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peptide, & small wmolecule, an aptamer, and an

antibody mimetic,

29, The use accoxrding to claim 28, wherein the
recombinant CD137 protein comprises the
5 extracellular domain of (D137 fused to the Fo regﬁom

of human IgG (CD137-Fg).

r
#
30. The use according to claim 28, wherein phe anti-

CD137L antibody oxr fragment thereof qgﬂprises an
agonigtic  anti-CD137L  antibedy or / a fragment

10 theresaof.

31. The use according to any one ogyﬁclaimﬁ 23 to 30,

wherein the agonist of CD137L5§5 immebilized on a

particla. ﬁf
/

32. The use according to anyﬁfbne of claims 23 to 21,

15 wherein the agonist of 9ﬁ337n is coupled to an agent
selected £rom the gfgup conglsting o©of cytotoxic

drugs, radiqtherapgyéics, chemotherapeutics, enzyme,

and a carxrisr moigéule.

33. The use accorﬁing to any one of claims 23 to 32,
r

20 wherein the dancer is not APL or AML subtype M3.
f

7
f(‘
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34. A method’ for inducing differentiation in cancer
cells, /comprising administering an agonist of CD137

ligamé {CD137L) asg defined in any one of claims 6-

10f?17—2l and 28-32 to said cancer cslls.
‘ij

25 BS,Jﬁi method for delivering a therapeutic or diagnosgtic
agent to a cell in need therecf, comprising coupling
an agonist of CDL37 ligand {(CD137L) as defined in
any one of claims 6-10, 17-21 and 28-32 to an agent

selected from the group consisting of cytotoxic

drugs, radiotherapeutics, chemotherapeutics, enzyme,

and a carrier molecule.
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