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(54) Methods and kits for predicting the sensitivity of a subject to chemotherapy

(57) The present invention relates to a method of pre-
dicting or monitoring the sensitivity of a subject having a
tumor to a chemotherapy, to a method of selecting an
appropriate chemotherapeutic treatment of cancer, to a
method of screening or identifying a compound suitable
for improving the treatment of a cancer, and to corre-
sponding kits. The method of predicting or monitoring the
sensitivity of a subject having a tumor to a chemotherapy

typically comprises a step a) of determining, in a biolog-
ical sample from said subject, the presence, absence or
expression level of at least one of a soluble B7H6 (sB7H6
or sB7-H6) and a soluble MIC (sMIC) and when the ex-
pression level is determined a step b) of comparing said
expression level to a reference expression level, thereby
assessing or monitoring whether the subject having a
tumor is responsive or resistant to the chemotherapy.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method of
predicting or monitoring the sensitivity of a subject having
a tumor to chemotherapy, to a method of selecting an
appropriate chemotherapeutic treatment of cancer, to a
method of screening or identifying a compound suitable
for improving the treatment of a cancer, and to corre-
sponding kits. The method of predicting or monitoring the
sensitivity of a subject having a tumor to a chemotherapy
typically comprises a step a) of determining, in a biolog-
ical sample from said subject, the presence, absence or
expression level of at least one of a soluble B7H6 (sB7H6
or sB7-H6) and a soluble MIC (sMIC) and when the ex-
pression level is determined a step b) of comparing said
expression level to a reference expression level, thereby
assessing or monitoring whether the subject having a
tumor is responsive or resistant to the chemotherapy.

BACKGROUND OF THE INVENTION

[0002] B7-H6 is a member of the B7 family, which in-
cludes ligands (B7-1 and B7-2) for the T cell costimulatory
receptor CD28 and the coinhibitory receptor CTLA-4, as
well as ligands (PD-L1 and PD-L2) for the T cell coinhib-
itory receptor PD-1. Like all known B7 family members,
B7-H6 comprises two Ig domains with adjacent phase 1
introns in the extracellular region. Importantly, B7-H6 was
not detected in normal human tissues but was selectively
expressed on a variety of human tumor cell lines, includ-
ing T and B lymphomas, melanomas, and carcinomas
(Brandt CS et al., 2009, J. Exp. Med., 206:1495).. Fur-
thermore, B7-H6 expression on tumor cells triggered
NKp30-specific NK cell cytotoxicity and cytokine secre-
tion. Thus, B7-H6 functions as a tumor-induced self-mol-
ecule that alerts innate immunity to cellular transforma-
tion via its interaction with the activating receptor NKp30
(Brandt CS et al., 2009, J. Exp. Med., 206:1495). B7-H6
transcripts have not been detected in most normal adult
tissues, consistent with the absence of the protein on
circulating cells isolated from healthy individuals.
As used herein, the term "MICA" refers to the MHC class
I chain-related protein A encoded by the MICA gene
(Gene ID: 100507436). As used herein, the term "MICB"
refers to the MHC class I chain-related protein B encoded
by the MICB gene (Gene ID: 4277). MICA and MICB are
NKG2D ligands as defined above. MICA and MICB are
highly related, sharing 85% amino acid identity. The term
"MIC" refers to MICA and/or MICB.
"MIC" is heavily glycosylated protein which is a ligand for
the NKG2D type II receptor. Binding of the ligand acti-
vates the cytolytic response of natural killer (NK) cells,
CD8 alphabeta T cells, and gammadelta T cells which
express the receptor. This protein is stress-induced and
is similar to MHC class I molecules.
Gastrointestinal stromal tumors (GISTs) are the most

common mesenchymal tumors of the gastrointestinal
tract. GISTs are thought to originate from the neoplastic
transformation of the interstitial cells of Cajal, the intes-
tinal pacemaker cells. The true incidence of GISTs re-
mains unknown, but experience from clinical trials sug-
gests an incidence of 4500-6000 new cases per year in
the United States.The median age at diagnosis is ap-
proximately 58 years.
Historically, GISTs have been targeted by the three tra-
ditional cancer therapeutic modalities: surgery, chemo-
therapy, and radiotherapy. Surgery is effective for pa-
tients with resectable disease, but disease may recur in
as many as 50% of individuals. Chemotherapy and radi-
otherapy have shown little efficacy (Joensuu H et al.,
2002, Lancet Oncol, 3: 655). A major breakthrough oc-
curred in 1998 with the discovery of gain-of-function mu-
tations in the KIT oncogene in GISTs (Hirota S et al.,
1998, Science, 279 : 577). KIT encodes the transmem-
brane KIT receptor tyrosine kinase (CD 117) that, when
activated via binding by its ligand, regulates the intracel-
lular signal transduction process. Constitutive tyrosine
kinase activation by mutation results in unregulated cell
growth and malignant transformation. More than 90% of
GISTs harbour activating KIT mutations (Rubin BP et al.,
2001, Cancer Res, 61: 8118). These mutations common-
ly occur in exon 11 (juxtamembrane domain) in 57-71%
of cases, exon 9 (extracellular domain) in 10-18% of cas-
es, exon 13 (tyrosine kinase domain I) in 1-4% of cases,
and exon 17 (tyrosine kinase domain II) in 1-4% of cases
(Raut CP et al., 2007, Curr Opin Gastroenterol, 23: 149).
Approximately 35% of GISTs lacking KIT mutations have
activating mutations in a gene encoding a related recep-
tor tyrosine kinase, the platelet-derived growth factor re-
ceptor α (PDGFRA) (Heinrich MC et al., 2003, Science,
299 : 708). PDGFRA mutations have been identified in
exon 12 (1-2% of GISTs), exon 18 (2-6%), and exon 14
(<1%) (Corless CL et al., 2005, J Clin Oncol, 23 : 5357).
Identification of KIT and PDGFRA mutations led to the
development of specific targeted therapies with tyrosine
kinase inhibitors (TKIs). Therapy with the TKIs imatinib
mesylate (STI571, Gleevec - Novartis) and sunitinib
malate (SU11248, Sutent - Pfizer) is effective for unre-
sectable, metastatic, and recurrent disease (Heinrich MC
et al., 2003, J Clin Oncol, 21: 4342). Imatinib selectively
inhibits several tyrosine kinases including KIT, PDGFRA,
and ABL. Data from a phase II imatinib trial revealed that
mutational status of KIT was the most important factor
predictive of clinical response to imatinib (Heinrich MC
et al., 2003, J Clin Oncol, 21: 4342). Patients with GISTs
expressing exon 11 KIT mutants who received imatinib
had a substantially higher partial response rate, longer
median survival, and less likelihood of progressing than
those with GISTs expressing wild-type or exon 9 KIT mu-
tants. Imatinib is a dramatically effective agent, but the
duration of its benefits is finite. The second targeted ty-
rosine kinase inhibitor, sunitinib malate, has been ap-
proved for the treatment of imatinib-resistant GISTs after
recent encouraging results (Rubin BP et al., 2007, Lan-
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cet, 369: 1731). However, as explained previously, drug
resistance is an increasingly more common phenome-
non (Van Glabbeke M et al., 2005, J Clin Oncol, 23 :
5795).
Renal cell carcinoma (RCC, also known as Renal Cell
Carcinoma or as hypernephroma) is a renal cancer that
originates in the lining of the proximal convoluted tubule,
the very small tubes in the kidney that filter the blood and
remove waste products. RCC is the most common type
of kidney cancer in adults, responsible for approximately
80% of cases (Mulders PF et al., 2008, Ned Tijdschr Ge-
neeskd, 152: 376). It is also known to be the most lethal
of all the genitourinary tumors. Initial treatment is most
commonly a radical or partial nephrectomy and remains
the mainstay of curative treatment (Rini BI et al., 2008,
Curr Opin Oncol, 20: 300). Where the tumor is confined
to the renal parenchyma, the 5-year survival rate is
60-70%, but this is lowered considerably where metas-
tases have spread. It is relatively resistant to radiation
therapy and chemotherapy, although some cases re-
spond to immunotherapy. Targeted cancer therapies
such as sunitinib, temsirolimus, bevacizumab, interferon-
alpha, and sorafenib have improved the outlook for RCC
(progression-free survival), although they have not yet
demonstrated improved survival.
Whatever the nature of the cancer, the accurate selection
of the patients capable of responding to a particular
chemotherapy is a solution for them to receive the most
appropriate therapy as soon as possible and typically as
soon as they are diagnosed.

SUMMARY OF THE INVENTION:

[0003] The present invention is based on the observa-
tion that B7-H6, previously known to be expressed on
the surface of tumor cells as cell membrane-anchored
polypeptides, may exist in a soluble form and may be
distributed into the circulation ("soluble B7-H6"). Using a
panel of monoclonal antibodies (mAbs) generated
against B7-H6, the inventors indeed analyzed the path-
ways that lead to the expression of B7-H6. In vivo, B7-
H6 was associated with exosomes and was detected in
sera of a fraction of cancer patients. These findings reveal
that sB7-H6 is a predicting marker of response to a chem-
otherapeutic treatment of cancer. Inventors further dis-
cover the value of assessing sMIC in addition to sB7H6
in specific cancers. Thus, the present invention includes
methods and kits for predicting or assessing the re-
sponse of a subject having a tumor or cancer to a par-
ticular chemotherapeutic treatment using these biomar-
kers.
[0004] A first method herein described is an in vitro or
ex vivo method of predicting (or assessing) or monitoring
the sensitivity of a subject having a tumor to a chemo-
therapy, which method comprises a step a) of determin-
ing, in a biological sample from said subject, the pres-
ence, absence or expression level of at least one of a
soluble B7H6 (sB7H6) and a soluble MIC (sMIC) and

when the expression level is determined a step b) of com-
paring said expression level to a reference expression
level, thereby assessing or monitoring whether the sub-
ject having a tumor is responsive or resistant to the chem-
otherapy.
[0005] A particular method herein described is an in
vitro or ex vivo method of selecting an appropriate chem-
otherapeutic treatment of a renal cancer for a subject
having a renal cancer, which method comprises a step
a) of determining, in a biological sample of said subject,
the expression level of soluble B7H6 (sB7H6) and a step
b) of comparing said level to a sB7H6 reference expres-
sion level, i) a sB7H6 expression level above the sB7H6
reference expression level being the indication that a cy-
tokine (for example IFNa and/or IL-2), an antiangiogenic
drug (such as sorafenib), a mTOR inhibitor, a tyrosine
kinase inhibitor (such as imatinib), or any combination
thereof, will not be efficient in the subject, and a step c)
of selecting a distinct chemotherapeutic treatment of the
renal cancer; and ii) a sB7H6 expression level below the
sB7H6 reference expression level being the indication
that a cytokine, an antiangiogenic drug, a mTOR inhibitor,
a tyrosine kinase inhibitor, or any combination thereof,
will be efficient in the subject, said cytokine, antiang-
iogenic drug, mTOR inhibitor, tyrosine kinase inhibitor,
or combination thereof, being an appropriate chemother-
apeutic treatment of the renal cancer.
[0006] Another particular method herein described is
a method of selecting an appropriate chemotherapeutic
treatment of a gastrointestinal sarcoma (GIST) for a sub-
ject having a GIST, which method comprises a step a)
of determining, in a biological sample of said subject, the
expression level of soluble B7H6 (sB7H6) and preferably
in addition the presence or absence of soluble MIC
(sMIC), and a step b) of comparing said level to a sB7H6
reference expression level, a sB7H6 expression level
above the sB7H6 reference expression level being the
indication that a tyrosine kinase inhibitor, in particular im-
atinib, will not be efficient alone in the subject; and a
sB7H6 expression level above the sB7H6 reference ex-
pression level together with the absence of sMIC being
the indication that a tyrosine kinase inhibitor, in particular
imatinib, will not be efficient alone in the subject, and a
step c) of selecting a distinct chemotherapeutic treatment
of the GIST; on the contrary a sB7H6 expression level
below the sB7H6 reference expression level being the
indication that a tyrosine kinase inhibitor, in particular im-
atinib, will be efficient in the subject; and a sB7H6 ex-
pression level below the sB7H6 reference expression
level together with the presence of sMIC being the indi-
cation that a tyrosine kinase inhibitor, in particular imat-
inib, will be efficient (and in particular, as demonstrated
by experiments, extremely efficient) in the subject, a ty-
rosine kinase inhibitor, in particular imatinib, being an
appropriate chemotherapeutic treatment of the GIST
cancer.
[0007] Also herein described is a method for screening
or identifying a compound suitable for improving the treat-
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ment of a cancer in subject having a tumor, said method
comprising determining the ability of a test compound to
modify the expression of sB7H6 and/or of sMIC, or com-
pensate an abnormal expression thereof.
[0008] A further embodiment relates to a kit for assess-
ing or monitoring the sensitivity of a subject having a tu-
mor to a chemotherapy, wherein the kit comprises de-
tection means selected from the group consisting of at
least one antibody specific to sB7H6 and preferably in
addition an antibody specific to sMIC, and, optionally, a
leaflet providing the sB7H6 reference expression level in
a control population.

DETAILED DESCRIPTION OF THE INVENTION

[0009] A used herein, the term "B7-H6" or "B7H6" was
first described in Brandt CS et al. (2009, J. Exp. Med.,
206:1495) and in US Patent Application Publication No.
2009/0220502. An exemplary amino acid sequence is
described in UniProtKB/Swiss-Prot database under the
accession number Q68D85.
A used herein, the term soluble "MIC" (sMIC) was first
described in Groh V et al., 2002. Nature, 419: 734). An-
tibodies directed against sMIC have been described and
generated by Dr Sophie Caillat-Zücman (Hüe S et al,
2004, Immunity; 21: 367). An exemplary amino acid se-
quence is described in UniProtKB/Swiss-Prot database
under the accession number Q29983 (MICA) and
Q29980 (MICB).
[0010] In the present invention, the cancer is a cancer
that is usually or conventionally treated with one of the
following therapy: a chemotherapy, a radiotherapy, an
immunotherapy, a specific kinase inhibitor-based thera-
py, an antiangiogenic agent based-therapy, an antibody-
based therapy and a surgery.
[0011] The cancer or tumor may be any kind of cancer
or neoplasia. The tumor is typically selected from a car-
cinoma, a sarcoma, a lymphoma, a melanoma, a paedi-
atric tumour and a leukaemia tumour. The cancer is pref-
erably selected from a gastrointestinal sarcoma (GIST),
a renal cancer, a breast cancer, a leukaemia, in particular
an acute lymphoid leukemia, an Hodgkin lymphoma, a
neuroblastoma, a prostate cancer, an oesophagus can-
cer, a colon cancer, a rectal cancer, a lung cancer, in
particular a non-small cell lung cancer (NSCLC), a thyroid
cancer, an osteosarcoma, and a melanoma. In the con-
text of a conventional radiotherapy, the treatment may
consist in exposing the subject to an irradiation selected
for example from XR, gamma irradiations and/or UVC
irradiations.
Cancers sensitive to an immunotherapy are convention-
ally treated using a compound selected for example from
IL-2 (Interleukine-2), IFN (Interferon) alpha (IFNa), and
a vaccine.
Cancers sensitive to a specific kinase inhibitor-based
therapy are conventionally treated using a compound se-
lected for example from a tyrosine kinase inhibitor, a ser-
ine kinase inhibitor and a threonine kinase inhibitor.

Cancers sensitive to an antibody-based therapy, prefer-
ably to a monoclonal antibody-based therapy are con-
ventionally treated using a specific antibody such as for
example anti-CD20 (pan B-Cell antigen) or anti-
Her2/Neu (Human Epidermal Growth Factor Receptor-
2/NEU).
Preferably, the conventional treatment of cancer is a con-
ventional chemotherapy. In the context of a conventional
chemotherapy, the treatment may use chemotherapeutic
drug or agent, a cytotoxic agent or cell death inducer, in
particular a genotoxic agent. In a particular embodiment
of the present invention, the chemotherapeutic agent is
an agent selected for example from an anthracyclin (DX,
daunorubicin, idarubicin and MTX), an antimitotic agent
(spindle poison such as vincristine or vinblastine), a DNA
intercalating agent, a taxane (such as docetaxel, larotax-
el, cabazitaxel, paclitaxel (PG-paclitaxel and DHA-pacl-
itaxel), ortataxel, tesetaxel, and taxoprexin), gemcitab-
ine, etoposide, mitomycine C, an alkylating agent, a platin
based component such as CDDP and OXP, and a TLR
(Toll-like receptor)-3 ligand.
In a particular embodiment of the present invention, when
the chemotherapeutic drug or agent (also herein gener-
ally identified as "chemotherapy") is administered to the
subject before any surgical step, the chemotherapeutic
agent is preferably selected from Imatinib (IM or
Gleevec®), sunitinib, an anthracyclin, a cytokine, an anti-
angiogenic drug (sorafenib), a monoclonal antibody tar-
geting an oncogene or an abnormal protein, and any
combination thereof.
A particular renal cancer is a renal cancer conventionally
treated with cytokines or anti-angiogenic drugs (soraf-
enib), such as the metastatic renal cancer.
A particular gastrointestinal sarcoma (GIST) is a GIST
conventionally treated with a tyrosine kinase inhibitor
[such as imatinib (Gleevec®), sunitinib, nilotinib, dasat-
inib, sorafenib, regorafenib, vatalanib, masitinib, pazo-
panib, crenolanib], a HSP90 inhibitor [such as STA-9090,
AT-13387, AUY922], a monoclonal antibody [such as an-
ti-VEGF bevacizumab, anti-PGDFRA IMC-3G3 (Olara-
tumab)], a mTOR inhibitor (such as everolimus), an an-
thracycline, or another molecule selected from for exam-
ple from perifosine, anti-AKT or a drug reprogramming
macrophages, anti-CSF-1 antibody, anti-CXCR4 anti-
body, anti-CXCL1/CXCR2 antibody.
[0012] In the context of the present invention, the pa-
tient or subject is a mammal. In a particular embodiment,
the mammal is a human being, whatever its age or sex.
The patient typically has a tumor. Unless otherwise spec-
ified in the present disclosure, the tumor is a cancerous
or malignant tumor. Preferably the subject is a subject
who has not been previously exposed to a treatment of
cancer or a subject who has received the first adminis-
tration of a chemotherapeutic drug.
In the context of renal cancer, a particular subpopulation
of subjects is composed of high or intermediate risk of
relapse subjects according to the Motzer classification
(Motzer RJ et, al., 1999, J Clin Oncol, 17:2530). These
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subjects are distinct from the subjects classified as low
risk or relapse subjects according to said classification.
In the context of GIST, a particular subpopulation of sub-
jects is composed of metastatic GIST as well as high or
intermediate risk of relapse (score 3) GIST subjects, typ-
ically of localized (non metastatic) GIST subjects, accord-
ing to the Miettinen score (Miettinen M et al, 2003, Am J
Surg Pathol, 27: 625; Miettinen M et al, 2006, Am J Surg
Pathol, 30: 477; Miettinen M et al, 2005, Am J Surg
Pathol, 29: 52.). Another particular subpopulation of sub-
jects is composed of subjects having metastases.
[0013] Implementations of the methods of the inven-
tion involve obtaining a (biological) sample from a sub-
ject. The sample is preferably a fluid sample and may
include serum, blood, plasma, lymphatic fluid, spinal flu-
id, pleural effusion, ascites, or a combination thereof.
Cells are not included in the sample because these em-
bodiments involve assaying for soluble, as opposed to
cell bound, B7-H6 or MIC.
[0014] A method according to the present invention is
an in vitro or ex vivo method of predicting (or assessing)
or monitoring the sensitivity of a subject having a tumor
(such as herein described) to a chemotherapy, which
method comprises a step a) of determining, in a biological
sample from said subject, the presence, absence or ex-
pression level of at least one of a soluble B7H6 (sB7H6)
and a soluble MIC (sMIC) and when the expression level
is determined a step b) of comparing said expression
level to a reference expression level, thereby assessing
or monitoring whether the subject having a tumor is re-
sponsive or resistant to the chemotherapy.
[0015] By "sensitivity" or "responsiveness" is intended
herein the likelihood that a patient will respond to a chem-
otherapeutic treatment.
By "resistant" is intended herein the likelihood that a pa-
tient will not respond to a chemotherapeutic treatment.
Predictive methods of the invention can be used clinically
to make treatment decisions by choosing as soon as pos-
sible the most appropriate treatment modalities for a par-
ticular patient.
If the subject is identified, using a method according to
the present invention, as resistant to a particular treat-
ment of cancer, the method advantageously further com-
prises a step of selecting a distinct chemotherapeutic
treatment, typically involving a "compensatory mole-
cule", such as for example a neutralizing anti-sB7-H6
antibody (see below), to be used in combination with the
originally preselected chemotherapeutic drug or with a
distinct chemotherapeutic drug, as the appropriate ther-
apeutic treatment of cancer for the subject.
Preferably, the step of determining the presence, ab-
sence or expression level of at least one of sB7H6 and
sMIC in a biological sample of the subject is performed
before any chemotherapeutic treatment step. Less pref-
erably but also possible, this step can be performed after
the first administration of a chemotherapeutic drug to the
subject. This step is also preferably performed before
any tumor surgical resection.

[0016] In a particular embodiment, the method accord-
ing to the present invention is an in vitro or ex vivo method
of predicting or monitoring the sensitivity of a subject hav-
ing a sarcoma, preferably a gastrointestinal sarcoma
(GIST), and the chemotherapy is selected from imatinib
(Gleevec®), sunitinib, an anthracyclin and any combina-
tion thereof.
[0017] In another embodiment, the method according
to the present invention is an in vitro or ex vivo method
of predicting or monitoring the sensitivity of a subject hav-
ing a renal cancer, preferably a metastatic renal cancer,
and the chemotherapy is preferably selected from a cy-
tokine, an anti-angiogenic drug (such as sorafenib), a
mTOR inhibitor and any combination thereof.
[0018] Herein described is a method wherein the can-
cer is renal cancer (RCC), in particular a metastatic renal
cancer, and the method comprises a step a) of determin-
ing, in a biological sample of the subject, the expression
level of sB7H6 and a step b) of comparing said level to
a reference expression level or reference value, an ex-
pression level (as measured in the biological sample)
above the reference expression level being indicative of
resistance of the subject to the chemotherapy.
[0019] Typically, the "reference value" or "reference
expression level" is the level of the soluble B7-H6
polypeptide in a control sample derived from one or more
subjects (reference population) having a cancer, and is
typically the median value when obtained from the refer-
ence population.
[0020] As an example, when the patient is bearing a
metastatic RCC cancer, the candidate chemotherapeutic
drug (herein identified as chemotherapy) being selected
from an anti-angiogenic drug and a mTOR inhibitor such
as herein described, the reference expression level is
between 3 and 5 ng/ml, and is preferably of about 4 ng/ml.
[0021] Further herein described is a method wherein
the cancer is a gastrointestinal sarcoma (GIST), in par-
ticular a metastatic GIST, and the method comprises a
step a) of determining, in a biological sample of the sub-
ject, the expression level of sB7H6 and a step b) of com-
paring said level to a sB7H6 reference expression level,
an expression level above the reference expression level
being indicative of resistance of the subject to the chem-
otherapy.
[0022] As an example, when the patient is bearing a
metastatic GIST, the candidate chemotherapeutic drug
(herein identified as chemotherapy) being imatinib, the
reference expression level is between 0 and 4 ng/ml,
preferably between 0 and 3 ng/ml, and even more pref-
erably of about 3 ng/ml.
In a preferred embodiment, the previously described
method further comprises a step of determining, in a bi-
ological sample of the subject, the presence or absence
of sMIC, the absence of sMIC together with a sB7H6
expression level above the sB7H6 reference expression
level being indicative of resistance of the subject to the
chemotherapy. On the contrary, the presence of sMIC
together with a sB7H6 expression level below the sB7H6

7 8 



EP 2 711 707 A1

6

5

10

15

20

25

30

35

40

45

50

55

reference expression level being indicative that the
chemotherapy will be efficient in said subject.
[0023] In some embodiments of the invention, identifi-
cation of a soluble B7-H6 polypeptide or soluble MIC
polypeptide involves use of at least one B7-H6 or MIC
polypeptide binding agent. Furthermore, it is contemplat-
ed that a B7-H6 or MIC polypeptide binding agent may
be specific or not to sB7-H6 or sMIC. For example, the
B7-H6 (or MIC) polypeptide binding agent may bind to a
part of B7-H6 (or MIC) (e.g. an epitope) that is not avail-
able when B7-H6 (or MIC) is bound to a cell. Alternatively,
different conformations may serve the basis for binding
agents capable of distinguishing between soluble and
bound B7-H6 or MIC.
The polypeptide is, in particular embodiments, an anti-
body. In further embodiments in relation with B7-H6, the
antibody is a monoclonal antibody, such as those de-
scribed in the International Patent Publication
W02011070443. In particular the antibody may be
17B1.3 mAb (Deposit No. CNCM I-4245). The antibody
can be bi-specific, recognizing two different epitopes.
The antibody, in some embodiments, immunologically
binds to more than one epitope from the same soluble
B7-H6 polypeptide.
In other embodiments in relation with MIC, the antibody
is for example SR99 mAb (Hüe S et al, 2003, J. Immunol,
171:1909).
A B7-H6 polypeptide binding agent that is a polypeptide
may also include all or part of NKp30, which is a receptor
for B7-H6 polypeptides.
A MIC polypeptide binding agent that is a polypeptide
may also include all or part of NKG2D, which is a receptor
for MIC polypeptides.
In some embodiments of the invention, the soluble B7-
H6 or MIC polypeptide binding agent is an aptamer.
In some embodiments of the invention, the soluble B7-
H6 or MIC binding agent is labeled. In further embodi-
ments, the label is radioactive, fluorescent, chemilumi-
nescent, an enzyme, or a ligand. It is also specifically
contemplated that a binding agent is unlabeled, but may
be used in conjunction with a detection agent that is la-
beled. A detection agent is a compound that allows for
the detection or isolation of itself so as to allow detection
of another compound that binds, directly or indirectly. An
indirect binding refers to binding among compounds that
do not bind each other directly but associate or are in a
complex with each other because they bind the same
compounds or compounds that bind each other.
Other embodiments of the invention involve a second
B7-H6 (or MIC) polypeptide binding agent in addition to
a first B7-H6 (or MIC) polypeptide binding agent. The
second binding agent may be any of the entities dis-
cussed above with respect to the first binding agent, such
as an antibody. It is contemplated that a second antibody
may bind to the same of different epitopes as the first
antibody. It is also contemplated that the second antibody
may bind the first antibody or another epitope than the
one recognized by the first antibody.

As discussed earlier, binding agents may be labeled or
unlabeled. Any B7-H6 (or MIC) polypeptide binding agent
used in methods of the invention may be recognized us-
ing at least one detection agent. A detection agent may
be an antibody that binds to a B7-H6 (or MIC) polypeptide
binding agent, such as an antibody. The detection agent
antibody, in some embodiments, binds to the Fc-region
of a binding agent antibody. In further embodiments, the
detection agent is biotinylated, which is incubated, in ad-
ditional embodiments, with a second detection agent
comprising streptavidin and a label. It is contemplated
that the label may be radioactive, fluorescent, chemillu-
minescent, an enzyme, or a ligand. In some cases, the
label is an enzyme, such as horseradish peroxidase.
The present invention also covers methods involving us-
ing an ELISA assay to identify a soluble B7-H6 or a sol-
uble MIC polypeptide. In some embodiments, the ELISA
assay is a sandwich assay. In a sandwich assay, more
than one antibody will be employed. Typically ELISA
method can be used, wherein the wells of a microtiter
plate are coated with a set of antibodies which recognize
the protein of interest. A sample containing or suspected
of containing the protein of interest is then added to the
coated wells. After a period of incubation sufficient to
allow the formation of antibody-antigen complexes, the
plate(s) can be washed to remove unbound moieties and
a detectably labelled secondary binding molecule added.
The secondary binding molecule is allowed to react with
any captured sample marker protein, the plate washed
and the presence of the secondary binding molecule de-
tected using methods well known in the art.
Other methods of the invention further include assaying
a sample for a cell-bound B7-H6 (or MIC) polypeptide in
addition to a soluble polypeptide. The second assay may
be performed on the same sample as the identification
of a soluble B7-H6 (or MIC) polypeptide or it may be
performed on a different sample. It is contemplated that
a sample may or may not include cells.
[0024] Also herein described is a method of selecting
an appropriate chemotherapeutic treatment of a renal
cancer for a subject having a renal cancer, in particular
a metastatic renal cancer, which method comprises a
step a) of determining, in a biological sample of said sub-
ject, the expression level of soluble B7H6 (sB7H6) and
a step b) of comparing said level to a sB7H6 reference
expression level, i) a sB7H6 expression level above the
sB7H6 reference expression level being the indication
that a cytokine (such as IFNa and/or IL-2), an anti-ang-
iogenic drug (such as sorafenib), a mTOR inhibitor, a
tyrosine kinase inhibitor, or any combination thereof will
not be efficient in the subject, and a step c) of selecting
a distinct chemotherapeutic treatment of the renal can-
cer; and ii) a sB7H6 expression level below the sB7H6
reference expression level being the indication that a cy-
tokine, an anti-angiogenic drug, a mTOR inhibitor, a ty-
rosine kinase inhibitor, or any combination thereof will be
efficient in the subject, said cytokine, anti-angiogenic
drug, mTOR inhibitor, tyrosine kinase inhibitor, or any
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combination thereof being an appropriate chemothera-
peutic treatment of the renal cancer.
[0025] In a particular embodiment in relation with the
previously described method, when the cytokine, the an-
ti-angiogenic drug, the mTOR inhibitor or a combination
thereof is not efficient alone in the subject, the distinct
chemotherapeutic treatment is a combination of the cy-
tokine, the anti-angiogenic drug, the mTOR inhibitor or
the combination thereof with an anti-B7-H6 neutralizing
antibody together with anyone of an anti-PDL1 antibody,
an anti-PDL2 antibody and a cancer vaccine, said cancer
vaccine being associated with cyclophosphamide.
[0026] Another particular method herein described is
a method of selecting an appropriate chemotherapeutic
treatment of a gastrointestinal sarcoma (GIST), in par-
ticular a metastatic GIST, for a subject having a GIST, in
particular a metastatic GIST, which method comprises a
step a) of determining, in a biological sample of said sub-
ject, the expression level of soluble B7H6 (sB7H6) and
preferably in addition the presence or absence of soluble
MIC (sMIC), and a step b) of comparing said level to a
sB7H6 reference expression level, a sB7H6 expression
level above the sB7H6 reference expression level being
the indication that a tyrosine kinase inhibitor, in particular
imatinib, will not be efficient alone in the subject; and a
sB7H6 expression level above the sB7H6 reference ex-
pression level together with the absence of sMIC being
the indication that a tyrosine kinase inhibitor, in particular
imatinib, will not be efficient alone in the subject, and a
step c) of selecting a distinct chemotherapeutic treatment
of the GIST; on the contrary a sB7H6 expression level
below the sB7H6 reference expression level being the
indication that a tyrosine kinase inhibitor, in particular im-
atinib, will be efficient in the subject; and a sB7H6 ex-
pression level below the sB7H6 reference expression
level together with the presence of sMIC being the indi-
cation that a tyrosine kinase inhibitor, in particular imat-
inib, will be efficient (and in particular, as demonstrated
by experiments, extremely efficient) in the subject, a ty-
rosine kinase inhibitor, in particular imatinib, being an
appropriate chemotherapeutic treatment of the GIST, in
particular of the metastatic GIST.
[0027] In the methods herein described of assessing
the sensitivity of a subject having a tumor to a chemo-
therapy as well as in the methods herein described of
selecting an appropriate chemotherapeutic treatment,
any classical method known by the skilled person of de-
termining the presence or measuring the expression level
of a compound of interest, such as typically ELISA and
radioimmunoassay can be used.
[0028] In some embodiment the invention relates to a
method for monitoring the treatment of a subject suffering
from an inflammatory condition in a subject comprising
i) determining the level of a soluble B7-H6 polypeptide
in a sample obtained from the subject before the treat-
ment, ii) determining the level of a soluble B7-H6 polypep-
tide in a sample obtained from the subject before the
treatment iii) comparing the level determined at step i)

with the level determined at step ii) and iii) concluding
that treatment is effective when the level determined at
step ii) is lower than the level determined at step i) or
concluding that the treatment is not effective when the
level determined at step ii) is above the same as the level
determined at step i) or is higher than the level deter-
mined at step i).
[0029] A method of selecting an appropriate, prefera-
bly optimal, therapeutic treatment of cancer for a subject
having a tumor as herein described, is in addition herein
described, as well as appropriate chemotherapeutic
treatment involving for example compensatory mole-
cules for use in such a treatment of cancer, preferably in
combination with the preselected chemotherapeutic
drug, in a subject identified, using a method as herein
described, as resistant to said preselected chemothera-
peutic drug.
[0030] When the tyrosine kinase inhibitor, typically im-
atinib, is not efficient alone in the subject, typically in a
subject suffering of a GIST, the distinct chemotherapeutic
treatment is a combination of the tyrosine kinase inhibitor
and of a compound selected from: anti-B7-H6 neutraliz-
ing antibody (Ab) and a immunomodulator stimulating T
and/or NK cell production or activity, such as anti-PD-1
Ab (Programmed cell death protein 1), an anti-PDL-1 Ab
(Programmed cell death protein ligand 1), an anti-PDL2
Ab (Programmed cell death protein ligand 2), an anti-
CTLA4 (Cytotoxic T-Lymphocyte Antigen 4) monoclonal
Ab (Ipilimumab/YERVOY), a double strand RNA (Poly I:
C Oncovir°, Poly A:U), a type 1 IFN (interferon) (alpha2b),
IL-2 (interleukin 2), an inhibitor of IL-1/IL-1R1, an inhibitor
of TNFa/TNFR, a TLR7 antagonist, a TLR8 antagonist,
a TLR9 antagonist, and any combination thereof. The
previous list of compounds which can be combined to
the tyrosine kinase inhibitor can further include for exam-
ple an anti-TRAIL (TNF-related apoptosis-inducing lig-
and) Ab, an anti-FasL (Fas ligand) Ab, an anti-IL-10 Ab,
an anti-IL-23 Ab, and any combination thereof.
As for RCC, when conventional therapy (cytokine, anti-
angiogenic drug, mTOR inhibitor, tyrosine kinase inhib-
itor (TKI), or a combination thereof) is not efficient alone,
the distinct chemotherapeutic treatment is advanta-
geously a combination of said conventional therapy with
an anti-B7-H6 neutralizing antibody together with anyone
of an anti-PDL1 Ab, an anti-PDL2 Ab, and a cancer vac-
cine, said cancer vaccine being associated with cyclo-
phosphamide.
For subject suffering of a GIST or RCC, anyone of a TLR-
(Toll like receptor) 7, TLR-8, or TLR-9 antagonist, as well
as a TNF (tumor necrosis factor) -alpha inhibitor or IL1R1
/IL-1 inhibitor (Anakinra or equivalent), is a good candi-
date to suppress the accumulation of sB7-H6 molecules
in the serum of GIST or RCC patients (see below). Anti-
inflammatory compounds, non steroid inflammatory
compounds preferentially, but also NFkB (nuclear factor-
kappa B) or STAT3 (Signal transducers and activators
of transcription) inhibitors or agents restoring autophagy
(resveratrol, spermidine, rapamycin, curcumin, etc.) will
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decrease sB7-H6 levels and synergize with anti-sB7-H6
antibodies or conventional therapies as previously de-
fined. As well, any coumpound that reduced the exosome
secretion, such as Amiloride (3,5-diamino-6-chloro-
N-(diaminomethylidene) pyrazine-2-carboxamide; Mo-
damide) (Chalmin F et al, 2010, J Clin Invest., 120:457),
can be advantageously used with anti-sB7-H6 antibodies
or conventional therapies as previously defined.
[0031] Methods of screening for candidate therapeutic
agents for preventing or treating cancer are also included
as part of the invention.
[0032] A method herein described is a method for
screening or identifying a compound suitable for improv-
ing the treatment of a cancer in a subject having a tumor,
said method comprising determining the ability of a test
compound to modify the expression of sB7H6 and/or of
sMIC, or compensate an abnormal expression thereof.
[0033] In some embodiments, the present relates to a
method of screening for candidate therapeutic agents for
a cancer comprising i) providing a plurality of candidate
compounds, ii) bringing the candidate compounds into
contact with cancer cell lines expressing B7-H6 and pro-
ducing sB7-H6 in the supernatants in presence of an
agent that blocks the expression of a soluble B7-H6
polypeptide, iii) determining the level of the soluble B7-
H6 polypeptide expressed by the cancer cells, iv) com-
paring the level determined at step iii) with the level de-
termined in the absence of the candidate compounds,
and v) and positively selecting the candidate compounds
when the level determined at step iii) is lower than the
level determined in the absence of the candidate com-
pounds.
Typically, the agent that blocks the expression of a sol-
uble B7-H6 polypeptide is selected from the group con-
sisting of a TLR7 antagonist, TLR-8 antagonist, TLR-9
antagonist, TNF-alpha inhibitor or IL1R1 /IL-1 inhibitor
(Anakinra or equivalent). Typically the candidate com-
pound may be selected from the group consisting of pep-
tides, peptidomimetics, small organic molecules, anti-
bodies, aptamers or nucleic acids. For example, the can-
didate compound according to the invention may be se-
lected from a library of compounds previously synthe-
sised, or a library of compounds for which the structure
is determined in a database, or from a library of com-
pounds that have been synthesised de novo.
In a particular embodiment, the candidate compounds
may be selected form small organic molecules. As used
herein, the term "small organic molecule" refers to a mol-
ecule of size comparable to those organic molecules gen-
erally sued in pharmaceuticals. The term excludes bio-
logical macromolecules (e.g.; proteins, nucleic acids,
etc.); preferred small organic molecules range in size up
to 2000 Da, and most preferably up to about 1000 Da.
In another particular embodiment, the candidate com-
pound according to the invention may be an antibody.
The antibodies of the invention can for instance be pro-
duced by any hybridoma liable to be formed according
to classical methods from splenic cells of an animal, par-

ticularly of a mouse or rat immunized against an antigenic
sequence of interest. The antibodies according to this
embodiment of the invention may be humanized versions
of the mouse antibodies made by means of recombinant
DNA technology, departing from the mouse and/or hu-
man genomic DNA sequences coding for H and L chains
or from cDNA clones coding for H and L chains. Alterna-
tively, the antibodies may be human antibodies. Such
human antibodies are prepared, for instance, by means
of human peripheral blood lymphocytes (PBL) repopula-
tion of severe combined immune deficiency (SCID) mice
as described in PCT/EP99/03605 or by using transgenic
non-human animals capable of producing human anti-
bodies as described in US patent 5,545,806. Also frag-
ments derived from these antibodies such as Fab, F (ab)
’2 ands ("single chain variable fragment"), providing they
have retained the original binding properties, form part
of the present invention. Such fragments are commonly
generated by, for instance, enzymatic digestion of the
antibodies with papain, pepsin, or other proteases. It is
well known to the person skilled in the art that monoclonal
antibodies or fragments thereof, can be modified for var-
ious uses. An appropriate label of the enzymatic, fluo-
rescent, or radioactive type can label the antibodies in-
volved in the invention.
In some embodiments, the candidate compounds may
be selected from aptamers. Aptamers are a class of mol-
ecule that represents an alternative to antibodies in term
of molecular recognition. Aptamers are oligonucleotide
or oligopeptide sequences with the capacity to recognize
virtually any class of target molecules with high affinity
and specificity. Such ligands may be isolated through
Systematic Evolution of Ligands by EXponential enrich-
ment (SELEX) of a random sequence library, as de-
scribed in Tuerk C. and Gold L., 1990. The random se-
quence library is obtainable by combinatorial chemical
synthesis of DNA. In this library, each member is a linear
oligomer, eventually chemically modified, of a unique se-
quence. Possible modifications, uses and advantages of
this class of molecules have been reviewed in Jayasena
S.D., 1999. Peptide aptamers consists of a conforma-
tionally constrained antibody variable region displayed
by a platform protein, such as E. coli Thioredoxin A that
are selected from combinatorial libraries by two hybrid
methods (Colas et al., 1996).
In still another particular embodiment, the candidate
compound may be selected from molecules that block
expression of a gene of interest. Also within the scope
of the invention is the use of oligoribonucleotide sequenc-
es that include anti-sense RNA and DNA molecules and
ribozymes that function to inhibit the translation of mRNA
of a nuclear protein required for Notch1 transcriptional
activity. Anti-sense RNA and DNA molecules act to di-
rectly block the translation of mRNA by binding to target-
ed mRNA and preventing protein translation. In regard
to antisense DNA, oligodeoxyribonucleotides derived
from the translation initiation site. Ribozymes are enzy-
matic RNA molecules capable of catalysing the specific
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cleavage of RNA. The mechanism of ribozyme action
involves sequence specific hybridisation of the ribozyme
molecule to complementary target RNA, followed by an
endonucleolytic cleavage. To inhibit the activity of the
gene of interest or the gene product of the gene of inter-
est, custom-made techniques are available directed at
three distinct types of targets: DNA, RNA and protein.
For example, the gene or gene product of a nuclear pro-
tein required for Notch1 transcriptional activity of the in-
vention can be altered by homologous recombination,
the expression of the genetic code can be inhibited at
the RNA levels by antisense oligonucleotides, interfering
RNA (RNAi) or ribozymes, and the protein function can
be altered by antibodies or drugs.
The screening method of the invention is particularly suit-
able for identifying a compound that is a TLR antagonist,
a TNF-alpha antagonist or an IL-1 antagonist.
In some cases, a candidate therapeutic agent has been
identified and further testing may be required. In some
embodiments the further testing is to evaluate a candi-
date therapeutic agent (or an agent that has been con-
firmed to be therapeutic) for quality control and/or safety
concerns. In some embodiments, methods of the inven-
tion include a method of assaying a therapeutic agent (or
candidate therapeutic agent) for efficacy against cancer,
typically against a GIST or a renal cancer, in a relevant
animal model.
[0034] The present invention also includes kits for as-
sessing or monitoring the sensitivity of a subject having
a tumor to a chemotherapy, wherein the kit comprises
detection means, possibly in suitable container means,
selected from the group consisting of at least one soluble
B7-H6 polypeptide binding agent (typically an antibody
specific to sB7H6), preferably in addition at least one
soluble MIC polypeptide binding agent (typically an an-
tibody specific to sMIC), and, optionally, a leaflet provid-
ing the sB7H6 reference expression level in a biological
sample from a control or reference population. The kit
may further comprise a means for determining the pres-
ence of a MICA-129 single nucleotide polymorphism
(Boukouaci W et al , 2009, Blood, 114:5216), a low level
of anti-MICA Ab and MICA-129 Val/Met being indicative
of good prognosis GIST patients.
[0035] In further embodiments, the binding agent is la-
beled or a detection agent is included in the kit. It is con-
templated that the kit may include a B7-H6 and/or MIC
polypeptide binding agent attached to a non-reacting sol-
id support, such as a tissue culture dish or a plate with
multiple wells. It is further contemplated that such a kit
includes a detectable agent in certain embodiments of
the invention. In some embodiments the invention con-
cerns kits for carrying out a method of the invention com-
prising, in suitable container means: (a) an agent that
specifically recognizes all or part of a B7-H6 or MIC
polypeptide; and, (b) a positive control that can be used
to determine whether the agent is capable of specifically
recognizing all or part of a B7-H6 or MIC polypeptide.
The kit may also include other reagents that allow visu-

alization or other detection of the B7-H6 or MIC polypep-
tide, such as reagents for colorimetric or enzymatic as-
says.
[0036] The invention will be further illustrated by the
following figures and examples. However, these exam-
ples and figures should not be interpreted in any way as
limiting the scope of the present invention.

FIGURES:

[0037]

Figure 1. sB7H6 levels are negative prognosis
markers in high/intermediate risk metastatic re-
nal cancer.

(A) sB7H6 measured by ELISA in the sera at
diagnosis in 75 renal cancer patients according
to their segregation into the high/intermediate
risk of relapse versus low risk of relapse (Motzer
classification). The cut off value has been set up
according to the median value of the whole RCC
cohort (4 ng/ml).
(B-C) Kaplan Meier curves of EFS according to
sB7H6 in the high and intermediate group (B)
and low risk group (C) and segregated into sB7-
H6> median or <median of the whole population.
Log-Rank (Mantel Cox): *p<0.05.

Figure 2. Prognostic value of serum sB7H6 and
sMIC in the natural course of primary GIST.

(A) Serum sB7H6 and sMIC values measured
by ELISA (Vivier’s laboratory) and correlated
with each other for 49 GIST patients before IM
treatment (paired analysis). The cut off value is
3ng/ml and values<3 ng/ml are considered neg-
ative. 41% GIST present with detectable sB7H6
at diagnosis.
(B) Serum sB7H6 and sMIC values measured
by ELISA (Vivier’s laboratory) longitudinally dur-
ing IM treatment. sB7H6 (left panel) and sMIC
(right panel) are shown.
(C) sB7H6 (left panel) and sMIC (right panel)
are plotted according to the c-KIT exon 11 mu-
tation (right : WT/non mutated and left : mutat-
ed).
(D) The linear regression of NKp30 expression
on NK (Mean Fluorescence Intensity (MFI) val-
ues, left panel) or NKp46 expression (MFI val-
ues, middle panel) and sB7H6 sera values. In
comparison, linear regression of NKG2D ex-
pression (pourcentage values) and sMIC sera
values (right panel) are shown.
(E) sB7H6 values are depicted according to the
NKp30 isoform profile in PBMC for 26 GIST pa-
tients.
(F) B7H6 expression on freshly dissociated
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GIST tumor (MFI values) is shown according to
NKp30 isoform profiling (performed in 10 GIST).
(G) Kaplan Meier curves of EFS according to
sera sB7H6 alone (left panel) and combined with
sMIC values (right panel) at diagnosis (before
treatment). The stratification on these values al-
lows for 4 groups to be identified. Log-Rank
(Mantel Cox): *p<0.05.

Figure 3. sB7-H6 are harboured on tumor-de-
rived exosomes and are functional molecules.

(A) Tumor-derived exosomes (TEX) from Mel10
melanoma (or control pellets) coated onto beads
to analyze the MFI of B7-H6 or tetraspanins. Tex
express low levels of B7-H6 on the external
membranes of vesicles.
(B) TEX downregulate NKp30 expression levels
on Jurkat CD4+ cells genetically modified to ex-
press high levels of NKp30A isoform. Coculture
of 1-10ug of TEX (or control pellets) with 100
000 CD4+ Jurkat-NKp30A cells for 24 hours.
Flow cytometry analysis showing an overlay of
MFI (upper panels) and a graph (lower panels).
(C) Levels of human IFNg in the supernatants
of the same experiments, as monitored at
24hours of coculture.

REFERENCES

[0038] Throughout this application, various references
describe the state of the art to which this invention per-
tains. The disclosures of these references are hereby
incorporated by reference into the present disclosure.
[0039] Other characteristics and advantages of the in-
vention are given in the following experimental section
(with reference to figures 1 to 3), which should be regard-
ed as illustrative and not limiting the scope of the present
application.

EXPERIMENTAL PART

Material and methods

[0040] Patient specimens. This experience was car-
ried out on 75 metastatic renal cancer patients from
TORAVA cohort (Negrier S et al., 2011, Lancet Oncol.
12:673) treated with a combination of bevacizumab and
temsirolimus, or one of the two following standard treat-
ments, i.e. either sunitinib or the combination of interferon
alfa and bevacizumab. 49 GIST patients treated with Im-
atinib (IM) from May 1994 until October 2010 (BFR14
cohort). Patients’ samples were provided by the Gustave
Roussy Institute (Villejuif, France) and the Centre Leon
Bernard (Lyon). Sera were ained from blood drawn dur-
ing control visits. Clinical responses were assessed by
computed tomography (CT) scan and the responses
were classified according to the RECIST criteria. GIST

tumor samples were obtained following surgery carried
out at the Gustave Roussy Institute (Villejuif, France).
[0041] sB7H6 and sMIC detection. sB7H6 and sMIC
were assessed from sera of patients by ELISA method.
[0042] Exosome production and purification from
Mel 10 cell line. Mel 10 TEX (texosomes) were produced
and purified following the procedure described else-
where (Viaud S et al., 2009, PLOS One, 4:e4942; Lam-
parski HG, et al., 2002, J Immunol methods, 270:211).
[0043] Functional assay. 1 or 10 mg/mL of Mel 10
TEX or control pellet were incubated with 0.5x106 WT
Jurkat cells or Jurkat cells modified to express NKp30 A
isoform receptor for 24 hours at 37°C. Then WT or
NKp30A-expressing Jurkat cells were harvested and
stained with NKp30 Ab (Miltenyi) and viability marker.
Cells were then acquired on Cyan Flow cytometer (Beck-
man Coulter) and analysed using FlowJo software (Tree
Star). IFNg was measured from the supernatant using
commercial ELISA kit (BD OpTEIA, Cliniscience). In
some experiment, GIST fresh tumors were obtained and
dissociated following the gentle MACS Dissociator pro-
tocol (Miltenyi). Then, the dissociated tumor cells were
stained with B7H6 Ab and viability marker.
[0044] Statistical analyses. The linear regression test
and the non-parametric Mann-Whitney test were used
for comparison of the different groups. These statistical
analyses were performed with the GraphPad Prism soft-
ware version 5. The survival curves were plotted accord-
ing to the Kaplan-Meier method, and compared using the
log-rank (Mantel Cox).

Results

sB7H6 levels are negative prognosis markers in high/
intermediate risk metastatic renal cancer

[0045] First, the inventors measure the sB7H6 level in
sera of 75 renal cancer patients at diagnosis. There is
no difference in the level of sB7H6 detected in patients
according to their segregation into high/intermediate risk
of relapse versus low risk of relapse (Motzer classifica-
tion, Motzer RJ et al., 1999, J Clin Oncol, 17:2530) (figure
1A). However, in the high/intermediate risk kidney cancer
group, the Kaplan Meier curves of event free survival
(EFS) shows that patients with a sB7H6 level higher than
the median (4 ng/ml) have a shorter EFS% than the pa-
tients with a sB7H6 level lower than the median (4 ng/ml)
(figure 1B). In the low risk of relapse kidney cancer
group, the Kaplan Meier curves of EFS shows no differ-
ence between the two groups of patients (figure 1C).
[0046] These results indicate that sB7H6 levels in the
sera of high/intermediate risk of relapse of renal cancer
patients detected at diagnosis are negative prognostic
markers of response to treatment with IFNa +/- bevaci-
zumab, mTOR inhibitor+/-bevacizumab, sunitinib.
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Prognostic value of serum sB7H6 and sMIC in the 
natural course of primary GIST

[0047] The inventors measure the sB7H6 and sMIC
levels in sera of 49 GIST patients at diagnosis. 41% of
GIST patients present sB7H6 above the cut off value of
3ng/mL at diagnosis (figure 2A).
[0048] Then, the levels of sB7H6 and sMIC are fol-
lowed during IM treatment. The levels of sB7H6 de-
creased with the time of treatment and are not detected
after 1 year of IM treatment (Figure 2B, left panel). The
levels of sMIC also tend to decrease following IM treat-
ment (Figure 2B, right panel).
[0049] There is no correlation between the levels of
sB7H6 or sMIC detected in the sera of GIST patient and
their c-KIT exon 11 mutation (Figure 2C, left and right
panel respectively).
[0050] B7H6 is a natural ligand for the NKp30 receptor
(Brandt CS et al., 2009, J Exp Med, 206:1495) and NKp30
receptor are involved in the GIST cancer (Delahaye NF
et al., 2011, Nat Med, 17:700) thus, inventors investigat-
ed the correlation between sB7H6 and expression of
NKp30 (or of the irrelevant NKp46) in a first hand and
the correlation between sMIC and the expression of
NKG2D (sMIC is a ligand of NKG2D) in another hand.
Inventors show that there is a trend of linear regression
between sB7H6 and NKp30 (Figure 2D, left panel) but
not with NKp46 (Figure 2D, middle panel). There was
no correlation between sMIC sera levels and NKG2D ex-
pression in these patients (Figure 2D, right panel).
These data indicate that sB7-H6 promote the downreg-
ulation of circulating NKp30 (expressed on blood NK
cells), which is usually associated with bad prognosis.
[0051] Then, inventors investigated the sB7H6 level in
sera according to the NKp30 isoform profile in PBMC.
No correlation between sB7H6 level and NKp30 isoform
profile are found (Figure 2E). However, 2/3 of GIST pa-
tients with a NKp30 isoform profile AB have no membrane
B7H6 detected on their freshly dissociated GIST tumor
cells (Figure 2F) suggesting that an immunoediting proc-
ess against B7-H6 might occur in tumor beds.
[0052] Inventors investigated the event free survival
(EFS) of the GIST patients according to their sB7H6 level.
The Kaplan Meier curves of EFS shows that patients with
positive sB7H6 sera level (above 3ng/ml cut off value)
tend to have a shorter EFS% than the patients with neg-
ative sB7H6 (figure 2G, left panel).
[0053] Then, inventors investigated the EFS of the
GIST patients according to their sB6H7 level combined
with sMIC level. The Kaplan Meier curves of EFS shows
that patients with positive sB7H6 level and negative sMIC
level (20% of patients) have a shorter EFS% than the
patients with negative sB7H6 level but positive sMIC level
(figure 2G, right panel).
[0054] These results indicate that sB7H6 levels com-
bined with sMIC level measured in the sera of GIST pa-
tients at diagnosis are prognostic markers of response
to imatinib treatment.

sB7-H6 are harboured on tumor-derived exosomes 
(TEX or texosomes) and are functional molecules

[0055] Tumor-derived exosomes (TEX) from a
melanoma cell line (Me110) positive for B7H6 were pro-
duced to assess the bioactivity of sB7H6. Inventors first
tested the expression of tetraspanins (exosome specific)
and sB7H6 on the external membrane of Mel 10-derived
TEX vesicles (Figure 3A). Then, inventors investigated
the capacity of Mel10 TEX (or negative control pellet of
Me110 exosome) to bind and subsequently signal via
NKp30 isoform A-transduced Jurkat T cells lines. Mel 10
TEX, but not control pellet downregulate NKp30 expres-
sion on Jurkat T cell line modified to express high levels
of NKp30 A isoform, in a dose-dependant manner (Fig-
ure 3 B, upper and lower panels). Following Mel 10 TEX
engagement with NKp30 expressing Jurkat cells, but not
WT Jurkat cells, IFNg was detected in the supernatant
of cocultures. Thus, sB7H6 expressed on tumor-derived
exosomes binds to their receptors and are functional mol-
ecules.

Claims

1. An in vitro method of assessing the sensitivity of a
subject having a tumor to a chemotherapy, which
method comprises a step a) of determining, in a bi-
ological sample from said subject, the presence, ab-
sence or expression level of at least one of a soluble
B7H6 (sB7H6) and a soluble MIC (sMIC) and when
the expression level is determined a step b) of com-
paring said expression level to a reference expres-
sion level, thereby assessing whether the subject
having a tumor is responsive or resistant to the chem-
otherapy.

2. The method according to claim 1, wherein the tumor
is a cancerous tumor the cancer being selected from
a carcinoma, a sarcoma, a lymphoma, a melanoma,
a paediatric tumour and a leukaemia tumour.

3. The method according to claim 2, wherein the sar-
coma is a gastrointestinal sarcoma (GIST) and the
chemotherapy is selected from imatinib (Gleevec®),
sunitinib, an anthracyclin and any combination there-
of.

4. The method according to claim 2, wherein the car-
cinoma is a renal cancer, preferably a metastatic re-
nal cancer, and the chemotherapy is selected from
a cytokine, an anti-angiogenic drug, a mTOR inhib-
itor, a tyrosine kinase inhibitor and any combination
thereof.

5. The method according to anyone of claims 1 to 4,
wherein the subject is a subject having a renal can-
cer, preferably a metastatic renal cancer, and is a
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high or intermediate risk of relapse subject according
to the Motzer classification.

6. The method according to anyone of claims 1 to 4,
wherein the subject is a subject having a gastroin-
testinal sarcoma (GIST) and is a high or intermediate
risk of relapse (score 3) subject according to the Mi-
ettinen score, or a subject having metastases.

7. The method according to anyone of claims 1 to 6,
wherein the step of determining the presence, ab-
sence or expression level of at least one of sB7H6
and sMIC in a biological sample of the subject is
performed before any chemotherapeutic treatment
step or after the first administration of a chemother-
apeutic drug to the subject.

8. The method according to anyone of claims 1 to 7,
wherein the cancer is renal cancer and the method
comprises a step a) of determining, in a biological
sample of the subject, the expression level of sB7H6
and a step b) of comparing said level to a reference
expression level, an expression level above the ref-
erence expression level being indicative of resist-
ance of the subject to the chemotherapy.

9. The method according to claim 8, wherein the chem-
otherapy is selected from an anti-angiogenic drug
and a mTOR inhibitor, and the reference expression
level is between 3 and 5 ng/ml, and is preferably of
about 4 ng/ml.

10. The method according to anyone of claims 1 to 8,
wherein the cancer is a gastrointestinal sarcoma
(GIST) and the method comprises a step a) of de-
termining, in a biological sample of the subject, the
expression level of sB7H6 and a step b) of comparing
said level to a sB7H6 reference expression level, an
expression level above the reference expression lev-
el being indicative of resistance of the subject to the
chemotherapy.

11. The method according to claim 10, wherein the
chemotherapy is imatinib and the reference expres-
sion level is between 0 and 4 ng/ml, and is preferably
of about 3 ng/ml.

12. The method according to claim 10 or 11, wherein
said method further comprises a step of determining,
in a biological sample of the subject, the presence
or absence of sMIC, the absence of sMIC together
with a sB7H6 expression level above the sB7H6 ref-
erence expression level being indicative of resist-
ance of the subject to the chemotherapy.

13. The method according to claim 10 or 11, wherein
said method further comprises a step of determining,
in a biological sample of the subject, the presence

or absence of sMIC, the presence of sMIC together
with a sB7H6 expression level below the sB7H6 ref-
erence expression level being indicative that the
chemotherapy will be efficient in said subject.

14. A method of selecting an appropriate chemothera-
peutic treatment of a renal cancer for a subject hav-
ing a renal cancer, which method comprises a step
a) of determining, in a biological sample of said sub-
ject, the expression level of soluble B7H6 (sB7H6)
and a step b) of comparing said level to a sB7H6
reference expression level, i) a sB7H6 expression
level above the sB7H6 reference expression level
being the indication that a cytokine, an anti-ang-
iogenic drug, a mTOR inhibitor or any combination
thereof will not be efficient in the subject, and a step
c) of selecting a distinct chemotherapeutic treatment
of the renal cancer; and ii) a sB7H6 expression level
below the sB7H6 reference expression level being
the indication that a cytokine, an anti-angiogenic
drug, a mTOR inhibitor or any combination thereof
will be efficient in the subject, said cytokine, anti-
angiogenic drug, mTOR inhibitor or any combination
thereof being an appropriate chemotherapeutic
treatment of the renal cancer.

15. The method according to claim 14, wherein when
the cytokine, the anti-angiogenic drug, the mTOR
inhibitor or a combination thereof is not efficient
alone in the subj ect, the distinct chemotherapeutic
treatment is a combination of the cytokine, the anti-
angiogenic drug, the mTOR inhibitor or the combi-
nation thereof with an anti-B7-H6 neutralizing anti-
body together with anyone of anti-PDL1 antibody,
anti-PDL2 antibody and a cancer vaccine, said can-
cer vaccine being associated with cyclophospha-
mide.

16. A method of selecting an appropriate chemothera-
peutic treatment of a gastrointestinal sarcoma
(GIST) for a subject having a GIST, which method
comprises a step a) of determining, in a biological
sample of said subject, the expression level of sol-
uble B7H6 (sB7H6) and preferably in addition the
presence or absence of soluble MIC (sMIC), and a
step b) of comparing said level to a sB7H6 reference
expression level, a sB7H6 expression level above
the sB7H6 reference expression level being the in-
dication that imatinib will not be efficient alone in the
subject; and a sB7H6 expression level above the
sB7H6 reference expression level together with the
absence of sMIC being the indication that imatinib
will not be efficient alone in the subject, and a step
c) of selecting a distinct chemotherapeutic treatment
of the GIST; on the contrary a sB7H6 expression
level below the sB7H6 reference expression level
being the indication that imatinib will be efficient in
the subject; and a sB7H6 expression level below the
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sB7H6 reference expression level together with the
presence of sMIC being the indication that imatinib
will be efficient in the subject, imatinib being an ap-
propriate chemotherapeutic treatment of the GIST
cancer.

17. The method according to claim 16, wherein when
imatinib is not efficient alone in the subject, the dis-
tinct chemotherapeutic treatment is a combination
of imatinib with a compound selected from anti-B7-
H6 neutralizing antibody and a immunomodulator
stimulating T and/or NK cell production or activity,
such as anti-PD-1 antibody, anti-PDL-1 antibody,
anti-CTLA4 monoclonal antibody, a double strand
RNA (Poly I:C, Poly A:U), a type 1 IFN (alpha2b), IL-
2, an inhibitor of IL-1/IL-1R1, an inhibitor of TNFa/
TNFR, a TLR7 antagonist, a TLR8 antagonist, TLR9
antagonist and any combination thereof.

18. A kit for assessing the sensitivity of a subject having
a tumor to a chemotherapy, wherein the kit compris-
es detection means selected from the group consist-
ing of at least one antibody specific to sB7H6 and
preferably in addition an antibody specific to sMIC,
and, optionally, a leaflet providing the sB7H6 refer-
ence expression level in a control population.

19. A method for screening or identifying a compound
suitable for improving the treatment of a cancer in a
subject having a tumor, said method comprising de-
termining the ability of a test compound to modify
the expression of sB7H6 and/or of sMIC, or compen-
sate an abnormal expression thereof.
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