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In mesangial celis, GasB was found to have a mitogenic effect, indicative of a possible
role in the progression of glomerulesclerosis.  Evidence has suggested that the
Gasb/Axl pathway also plays a role in glomerulonephritis (Yanagita M. at a!,‘ The
Journal of Clinical investigation, 2002, 110 (2) 239-246). Further studies have shown
that Gas6 promotes the survival of endothelial cells in a model for arterial injury.
Angiotensin Hl, via its AT1 receptor, was shown to increase Ax] mRNA and protein
receptor in vascular smooth muscle cells (Melaragno M. G. ef al, Circ Res., 1998, 83
(7). 687-704).

AxXi has also been shown fo be involved in cellular adhesion, ceil proliferation and
regulation of homeostasis in the immune system (Lu Q., 2001) Science 293 (5528):;
306-311). Following Axl activation, the following phenomena have been observed:
inhibition of apoptosis, increase in "normal" cell (non-transformed) survival of -
fibroblasts and endothelial celis, migration of Vascular Smooth Muscle Cell (VSMC)
(inactivation of the Axi kinase blocks migration), enhancement of neointima formation
in blood vessel wall {Melaragno M.G. ef al, Trends Cardiovasc Med., 1999, (Review) 8
{B). 250-253) and involvement in lesion formation and the progression of

atherosclerosis.

The present invention seeks to provide new diagnostic, prognostic and therapeutic
applications involving Axl. In particular, the invention seeks to provide methods for
detecting the occurrence of epithelial-to-mesenchymal transition (EMT), which have
therapeutic implications in the treatment of cancer, more specifically, metastatic and

drug resisiant cancers.

STATEMENT OF {INVENTION
A first aspect of the present disclosureirention relates to the use of Ax! as a biomarker for defecting the

occurrence of epithelial-to-mesenchymal fransition (EMT) in a subject.

The present disclosuremsenust is based on the finding that Axl expression is correlated to the
-occurrence of epithelial-to-mesenchymal transition (EMT). To our knowiedge, the
present disclosureinvention represents the first demonstratior_l of such a correlation.
Advantageously, this finding opens up exciting new opportunities for providing
' diagnostic, prognostic and therapeutic methods in the field of cancer, more particularly,

metastatic and drug resistant cancers,
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The present inventors have demonstrated a previously unrécognized role for the
receptor tyrosine Kinase Axi as an essential EMT-induced effector in the invasion-
metastasis cascade. The resulis show that EMT program activation leads to Axl
upregulation that is essential for invasiveness and spontaneous metastasis of
malignant breast carcinoma celis and drug resistance phenotype. Axl expression
corrélates strongly with breast cancer patient mortality from interval mammography-
detected tumors and clinically ide_*ntiﬁeci breast tumours, suggesting a link between Axl

activation and the development of metastatic disease.

A second aspect of the present disclosureisvensen relates to 2 method for detecting the occurrence of

epithelial-to-mesenchymal transition (EMT) in a sample, said method comprising the

steps of:

{i) isolating a sample from a cell, group of cells, an animal model or human;

(i) determining the expression of Axl in said sample as compared to a contro!
sample, wherein upregulation of Axi expression relative to the control sample is

- indicative of the occurrence of epithetial-to-mesenchymal transition (EMT).

Advantageously, determining the expressicn of Axl provides a “permanent” marker for
detecting the occurrence of an EMT event, which in itself is transient in nature. Thus,
the detection of Axl expression provides a unigue and permaneant indication of whether

an EMT event has taken place.

Studies by the Applicant have shown that this is due fo the fact that EMT-related
activation establishes an autocrine Axl-Gasé signalling loop that is advantageous to

malignant cells. Axl may also be activated via paracrine mechanisms.

Detection of tumor cells that have undergone EMT is complicated by the fact that
current markers {eg. vimentin, N-Cadherin, lack of E-cadherin) are based on
mesenchymal cytoskeletal and junctional proteins that are present in normal stromal
cells. Distinguishing tumor cells from surrounding stroma cells is difficult. Axl
expression is more likely to be restricted to tumor cells in solid tumors providing a

distmguishing characteristic to malignant tumor cells,

Reversibility of EMT is important for metastasis formation at distant sites. Axl

expression can be used to detect metastasis.



WO 2016/103388 PCT/IB2010/000516

5

subject by detecting the occurrence of epithetlial-to-mesenchymal transition (EMT), said
.m'efhod 'corh-prising determining the level of an Axl receptor polypeptide in a sample
~ from the subject, wherein a higher level of the polypeptide compared {0 the level ina
subject free of metastatic cancer is indicative of the occurrence of epithelial-to-
mesenchymal fransition (EMT).

Anather embodiment-fourth-aspeet of the present disclosureiavention relates to the use of Axl or a gene encoding Axlin

monitoring the activity of an agent capable of inhibiting or reversing epithelial-to-

mesenchymal transition (EMT).

inhibiting or reversing epithelialto-mesenchymal transition (EMT), said method
comprising administering said agent to a cell, group of cells, animal model or human
and monitoring the activity and/or or expression of Axl.

to inhibit or reverse epithelial-to-mesenchymal ftransition (EMT), said method

comprising:

{i) administering the agent to a cell, group of cells, an animal model or human;

(i) measuring Axl expression in samples derived from the ftreated and the
untreated cells, animal or human; and

{iii} detecting an increase or a decrease in the expression or activity of Axl in the
treated sample as compared to the untreated sample as an indication of the

abifity to inhibit or reverse epithelial-fto-mesenchymal transition {(EMT).

Angther embodiment-seventhzspest of the present disclosurelsventien relates to 2 method of menitoring the activity of an

Axl inhibitor, said méthod comprising detecting the occurrence of epithelial-to-

mesenchymal fransition (EMT) by:

(B administering said Axl inhibitor fo a cell, group of celis, an animal model or
human; and

{ii} measuring Axl expression in samples derived from the treated and the

untreated cells, animal or human; and
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(i) detecting an increase or a decrease in the expression or activity of Axl in the
treated sample as compared to the unfreated sample as an indication of Axl

inhibitory activity.

Another embodimenteishth-aspeet of the present disclosurcinvention relates to a method fof identifying an agent capabie
of inhibiting or reversing epithelial-to-mesenchymal transition (EMT), said method
comprising the steps of:
{0 contacting the agent with Axt receptor or cells expressing the Ax| receptor;
(i) measuring the Axl receptor activity in the presence of the agent; and
(i) comparing the activity measured in step (ji) to that measured under controlled
conditions, wherein a decrease identifies the agent as being capable of

inhibiting or reversing epithelial-to-mesenchymal transition (EMT).

Another embodimentrinth-aspeet of the present disclosurginvesntion relates to a method for identifying an agent capable of

inhibiting or reversing epithelial-to-mesenchymal transition (EMT) by screening a

plurality of agents, said method comprising the steps of:

(B contacting the plurality of agents with the Axl receptor or cells expressing the
Axl receptor;

(if) measuring the Ax] receptor activity in the presence of the plurality of agents;

(iii) comparing the activity measured in step (i) to that measured under controlled
conditions, wherein a decrease identifies the plurality of agents as being
capable of inhibiting or reversing epithelial-to-mesenchymal transition (EMT);
and

(iv) separately determining which agent or agents present in the plurality inhibit or

reverse epithelial-to-mesenchymal transition (EMT).

Another embodiment-ienth-aspest relates to the use of an agent identified according to the method of the present

disclosuretsvention in the preparation of a medicament for the treatment of metastatic cancer.

Ancther _embodiment—eteve

st relates to a pharmaceutical composition comprising an agent identified

according to the method of the present disclosuresssvention admixed with a pharmaceutically acceptable diluent,

excipient or carrier,

Angther ernbodiment-swelfthnspess: relates to a process of preparing a composition which comprises:
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0 identifying an agent capable of inhibiting or reversing epithelial-to-mesenchymal
transition (EMT) using the method according to the invention; and

(i) admixing said agent with a pharmaceutically acceptable diluent, carrier or

excipient.

Another embodiment-thirieendraspoct of the present disclosuretmvention relases to 2 method for inkibiting or reversing

e;ﬁitheiiai~to~mesenchymai transition (EMT) in a subject in need thereof, said method

comprising administering an Axl inhibitor to said subject.

Another embodiment-fousteenthasaeet of the present_disclosureinvention relates to 2 method for treating metastatic cancer

in a subject in need thereof, said method comprising inhibiting or reversing epithelial-

to-mesenchymai iransition (EMT) by admini-steﬁng to said subject an Axl inhibitor.

Ancther embodimeni-ffieent

raipedt Of the present disclosureinwestdon relates to the use of an Ax] inhibitor in the
preparation of a medicament for inhibiting or reversing epithelial-to-mesenchymal

transition (EMT).

'%W—L of the present disclosureinwenton relates to the use of an Axl inhibitor in the

Another embodiment-sixtess
preparation of a medicament for treating metastatic cancer by inhibiting or reversing

epithelial-to-masenchymal fransition (EMT).

Another embodiment-seventesnth-nsneet of the present disclosureiswention relates to a kit for assessing the ability of an

agent to inhibit or reverse epithelial-to-mesenchymal transition (EMT), said kit

comprising anti-Ax! antibodies, a nucleic acid probe for Axl or a QPCR primer for Ax.

An gmbodimentedghie saect relates to the use of a kit as defined above in a method

according to the invention.

An aspect relates to the use of a kit for assessing the ability of an agent to inhibit or reverse epithelial-to-

mesenchymal transition (EMT), said kit comprising anti-Ax] antibodies.

Another aspect relates to the use of a kit for assessing the ability of an agent to inhibit or reverse epithelial-to-

mesenchymai transition (EMTY), said kit comprising a nucleic acid probe for Axl.

Another aspect relates to the use of use of a kit for assessing the ability of an agent to inhibit or reverse

epithelial-to-mesenchymal transition (EMT), said kit comprising at least one QPCR primer for AxL.

Another aspect relates {o the use of a kit as defined herein in a method defined herein.

Another aspect relates to an ex vivo prognostic method for determining whether a subject will be susceptible to

treatment with an Axl inhibitor, said method comprising detecting the ocourrence of epithelial-to-mesenchymal

transition (EMT) in said subject.
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DETAILED DESCRIPTION

Metastasis underlies the majority of cancer-related deaths. Hence, furthering the
understanding of the molecular mechanisms that enable tumour cell dissemination is a
vital health issue. Epithelial-to-mesenchymal fransitions (EMT) endow carcinoma cells
with enhanced migratory and survival attributes that facilitate malignant progression.
Characterization of EMT effectors is fikely to yield new insights into metastasis and

novel avenues for treatment. The Applicant has shown that the presence of the



