10

15

- 20

25

30

35

the cancer stem cell 1s regulated by the balance between the
symmetric and asymmetric divisions and the deregulation of the
mechanisms controlling said self-renewal 1is most likely
involved in the onset of the tumoxr.

Glioma is the most common primary tumor of the brain and
can be classified in four clinical grades depending on its
histology and prognosis. Grade IV gliomas (glicblastoma
multiforme) are highly aggressive and resistant to Dboth
radiotherapy and chemotherapy. Despite progress in
understanding the molecular mechanisms involved in the genesis
and progression of glioma, the prognosis and the treatment of
this type of tumor continues to be ineffective. The treatment
of choice for glioma is surgical intervention. Nevertheless,
surgical treatment is usually accompanied by a pharmacological
adjuvant treatment or by means of radiotherapy. The drugs of
choice for the treatment of glioma include the combination
referred to as PCV which comprises procarbazine, CCNU
(lomustine) and vincristine, temozolomide in combination with
radiotherapy.

It is considered that GICs are responsible for the
onset, propagation and recurrence of tumors, indicating that
the most effective therapies will come from therapies directed
at compartméntalizing glioma stem cells. A tumor will not be
eradicated if GICs are not eliminated.

Therefore, it is necessary to  have alternative
treatments which prevent the drawbacks of treatments known in

the state of the art and which can efficiently eliminate GICs.

Sumnmary—-ef—the—faverntion

In a first aspectembodiment, the Iwvertienpresent
digclogure relates to an inhibitory agent of the expression
and/or the activity of an IL-6 type cytokine for the treatment
of diseases asgociated with unwanted cell proliferation.

In another aspeassenbodiment , the

a therapeutically effective amount of an inhibitory agent

according to the
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dpventieonpresent disclosure and a pharmaceutically acceptable

carrier for the treatment of diseases associated with unwanted
cell proliferation.

In another  aspeetembodiment, the #pventieonpresent
disclosure relates to an in vitro method for  the
identification of compounds capable of blocking/inhibiting the
cell proliferation of tumor cells induced by an IL-6 type
cytokine or a functionally equivalent variant thereof
compriging the steps of:

{1} contacting a cell expressing the receptor for an IL-6
type c¢ytokine with an IL-6 type cytokine and a
candidate compound, and

(ii) identifying those compounds blocking the cell
proliferation of said cell.

In another  aspeetembodiment, the  Znventienpresent

disclogure relates to an in vitro method for the diagnosis of
diseases associated with unwanted cell proliferation in a
subject or for determining the predisposition of a subjecﬁ o
suffer said disease agsociated with unwanted cell
proliferation, or for determining the stage or severity of
said disease associated with unwanted cell proliferation in a
subject, or for monitoring the effect of the therapy
administered to a subject with sald disease associated with
unwanted cell proliferation, which comprises guantifying the
expression levels of the gene encoding an IL-6 type cytokine
or of the protein encoded by said gene or functionally
equivalent variant of said protein in a biological sample from
said subject, in which an increase of the expression of the
gene encoding an IL-6 type cytokine or of the protein encoded
by said gene or functionally eguivalent wvariant of said
protein, with respect to the expression of the gene encoding
an IL-6 type cytokine or of the protein encoded by said gene
or functionally equivalent variant of said protein in a
control sample, is indicative of a disease associated with
unwanted cell proliferation, or of greater predisposition of
said subject to suffer from a disease assoclated with unwanted

cell proliferation or of the non-
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response to the therapy administered to said subject.

In an asgpect, there is provided the use of an inhibitory

anti-LIF antibody in the manufacture of a wedicament for the

treatment of cancer, wherein the cancer ig characterized by

regenting a concentration of LIF which

5]

at least 5% greatex

[N

(o]

than that occurring in a control sample, and wherein said

cancer is glioma.

In another aspect, there ig provided an im vitre method

]
A

[

for the ident

2
¢

ation of compounds capable of

blocking/inhibiting the cell proliferation of tumor celis

induced by LIF, comprising the steps of:

(1) contacting a cell expressing the receptor for LIF with
LIF and a candidate cowmpound, and
(i1} identifving those compounds blocking che ceil

proliferation of said cell,

wherein the cell expressing the receptor for LIF is a giioma

In another aspect, there is provided an in vitro method

for selecting patients suffering from cancer to be treated

with an inhibitoryv agent of LIF, comprising:
ol / 3

a) guantifying the expression levels of LIF in gaid

patient, and

by comparing said expregsion level with a control level,

wherein 1f the expression level of LIF is greater than the

.

control level, then the patient is selected to receive

treatment with an inhibitory agent of LIF, and wherein the

cancer is glioma.

v

In another aspect, there is provided an in vitro msthod

‘or th

M

prognosig of life expectancy of %ubj@ctﬁ suffering

I

rom cancer, ccuwprising gquantifvin

of
the gene encoding LIF or of the protein encoded bv said gene

in a biological sample from said subject, wherein an increase

of the expression of the gene encoeding LIF or of the protein

encoded by sald gene, with respect to the expression of the

gene encoding LIF or of the protein encoded by said gene in a

control gample, is indicative of g reduced life expectancy,
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whereln the patient iz selected to receive treatment with an

inhibitory agent of LIF, and wherein the cancer ig glioma.

in another aapectembodiment, the

the quantification of the expression levels of the gene
encoding an IL-6 type cytokine or of the protein encoded by
said gene or functionally equivalent wvariant of said protein
for the diagnosis of cancer in a subject or for determining
the predigposition of a subject to suffer said cancer, or for
determining the stage or severity of said cancer in a subject,
or for predicting the probability of sgurvival and/or of the
average expected life time of a subject suffering from said
cancer, or for nwonitoring the effect of the therapy
administered to a subject with said cancer, in which if the
reagents detect an increase in the expression of said gene or
said protein or functionally equivalent variant thereof with
regpect to a control sample, then said subject can suffer from
a disease associated with unwanted cell proliferation, or
presents a greater predisposition to suffer said disease
agsociated with unwanted cell proliferation, or presents
greater severity of said disease, or the administered therapy

is not being effective.
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Claims /

Use of an inhibitory anti-LIF antibody in the panufacture
of a medicament for the treatment of cancer, whereln said

cancer is glioma. /

4

An in wvitro method for the identificatgén of compounds
capable of blocking/inhibiting the celyfproliferation of
tumor cells induced by LIF, comprising , éhe steps of:
(1) contacting a cell expressing the receptor for LIF
with LIF and a candidate compound, and
(11) identifying those compoundgf blocking the cell
proliferation of said cell, ‘f
wherein the c¢ell expressing thér:receptor' for LIF is a
glioma initiating cell (GIC). 5%
An in vitro method for desmgnlﬁg a customized therapy for
a patient suffering zrom cancexr, or for selecting
patients suffering from cancer, or for the prognosis of
life expectancy of subjects suffering from cancer,
comprising guantif ying the expression levels of the gene
encoding LIF or of the protein encoded by said gene in a
biological sample fr@m said subject, wherein an increase
of the expre831on of the gene encoding LIF or of the
protein encoded gby said gene, with respect to the
‘expresgion of thg gene encoding LIF or of the protein
encoded by sald gene in a control sample, is indicative
of a reduced life expectancy, wherein the patient 1is
selected to yecelve treatment with an inhibitory agent of
LIF, and wﬁé%ein the cancer is glioma.
An in vi;?o method for designing a customized therapy for
a patieét suffering from cancer according to claim 3
comprlslng
(a) quantlfylng the expression levels of LIF in said
& patlent and
(b} comparing said expression levels with control
levels,
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wherein if the expression levels of LIF in said Eétient
are greater than the control wvalues, then an igﬁﬁbitory
agent of LIF is administered to said patient, w@géein the
inhibitory agent is an inhibitory antibody %éecific to
LIF or an antibody blocking the LIF receptorsff
/

An in vitro method for selecting patientsﬁguffering from
cancer according to c¢laim 3, to be péeated with an

inhibitory agent of LIF comprising

(a) quantifying the expression 1eve;§ of LIF in said
patient, and ﬁﬁ
{(b) comparing said expresgsion éfévels with control
levels, yg
wherein if the expression 1evelgfof LIF in said patient
are greater than the control vaiﬁes,'then said patient is
selected to receive treatmentf&ith an inhibitory agent of
LI¥, wherein the inhibitqf& agent 1s an inhibitory
antibody specific to LIF qﬁgan antibody blocking the LIF
receptors. /
The method accordig& to claim 3, wherein the
guantification of tg% expression levels of the gene
encoding LIF comg%ises the qguantification o©f the
messenger RNA (m%gi} of said gene, a fragment of said
mRNA, complementary DNA (cDNA) of said gene, a fragment
of said cDNA, oyfmixtures thereof.

Vi
&

The methodjf according Lo claim 4, wherein the
quantifica;j;n of the expression levels of the gene
encoding dﬁiF is performed by means of a gquantitative
polymer%ﬁ; chain reaction (PCR).

£

&

The féethod according to claim 3, wherein the
quaqgification of the levels of protein is performed by
meg%s of Western blot, immunchistochemistry, ELISA or by
é;ns of the determination of the activity of said

forotein.
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The use according to claim 1, or the method accord1ﬁ§ to

§
e

any one of claims 3 to 8, wherein said glioma is grade v

Z

glioma. 3
The usge according to claims 1 oxr 9, or he wmethod
according to claim 3, wherein the cancer tumor forming

cells are
LIF which

characterized by presenting a concentratlon of

is at least 5% greater than those occurring in

a contrel sample.

A pharmaceutical composition comprlslng a therapeutically

effective amount of an antibody 1eTerred to in any of

claims 1, or 7 to 9 together w1gh. a pharmaceutically

acceptable carrier.
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Claims

Use of an inhibitory anti-LIF antibody in the manufacture
of a medicament for the treatment of cancer, wherein the
cancer is characterized by presenting a concentration of
LIF which is at least 5% greater than that occurring in a

control sample, and wherein said cancer is glioma.

An in vitro method for the identification of compounds

capable of blocking/inhibiting the cell proliferation of

tumor cells induced by LIF, comprising the steps of:

(i} contacting a cell expressing the receptor for LIF
with LIF and a candidate compound, and

(ii) identifying those compounds Dblocking the cell
proliferation of said cell,

wherein the cell expressing the receptor for LIF is a

glioma initiating cell (GIC).

An in vitro method for selecting patients suffering from
cancer to be treated with an inhibitory agent of LIF,
comprising:

a) quantifying the expression levelg of LIF in said
patient, and

b) comparing said expression level with a control
level, wherein if the expression level of LIF is greater
than the control level, then the patient is selected to
receive treatment with an inhibitory agent of LIF, and

wherein the cancer is glioma.

An in vitro method for the prognosis of life expectancy
of subjects suffering from cancer, comprising quantifying
the expression levels of the gene encoding LIF or of the
protein encoded by said gene in a biological sample from
said subject, wherein an increase of the expression of
the gene encoding LIF or of the protein encoded by said
gene, with respect to the expression of the gene encoding
LIF or of the protein encoded by said gene in a control

sample, is indicative of a reduced 1life expectancy,




72

wherein the patient is selected to receive treatment with
an inhibitory agent of LIF, and wherein the cancer is
glioma.

The method according to any one of claims 3-4, wherein
the quantification of the expression levels of the gene
encoding LIF comprises the quantification of the
messenger RNA (mRNA) of sgaid gene, a fragment of said
mRNA, complementary DNA (cDNA) of gaid gene, a fragment
of said ¢DNA, or mixtures thereof.

The method according to claim 5, wherein the
quantification of the expression levels of the gene
encoding LIF 1s performed by means of a guantitative

polymerase chain reaction (PCR) .

The method according to any one of claims 3-4, wherein
the guantification of the levels of protein is performed
by means of Western blot, immunohistochemistry, ELISA or
by means of the determination of the activity of said
protein.

The use according to claim 1, or the method according to
any one of claims 3 to 7, wherein said glioma is grade IV
glioma.
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