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Description

FIELD OF THE INVENTION

[0001] The field of the invention generally relates to a
method for determining the treatment for a subject having
breast cancer.

BACKGROUND OF THE INVENTION

[0002] The taxane drugs, paclitaxel and docetaxel, are
front-line chemotherapeutic agents used in the treatment
of breast, ovarian and lung cancers. Despite their wide-
spread use there are substantial shortcomings, and in-
clude myelosuppression, neurotoxicity and the frequent
development of resistance (McGrogan et al., 2008; Pe-
rez, 1999).
[0003] Improvements to taxane-based therapies are
hampered by a lack of mechanistic knowledge regarding
its therapeutic activity: taxanes alter microtubule dynam-
ics and cause arrest at the G2/M phase of cell cycle (Jor-
dan et al., 1993; Yvon et al., 1999), but how this mitotic
arrest results in cell death is not clear (Gascoigne and
Taylor, 2009; Pellegrini and Budman, 2005; Weaver and
Cleveland, 2005).
[0004] Mechanistic insights into taxane-induced cyto-
toxicity will have two major clinical benefits.
[0005] Firstly, each effector molecule has the potential
to predict taxane responsiveness in breast cancer pa-
tients. Identification of predictive markers is of major im-
portance, since currently there is no rational selection of
those patients most likely to benefit from taxane therapy
(Aapro, 2001; Noguchi, 2006).
[0006] Secondly, knowledge of the protein-interaction
networks that modulate cellular responses to taxanes
may identify targets for future drug development or com-
bination therapy.
[0007] The literature suggests that paclitaxel-induced
cell death converges on the mitochondria and is regulat-
ed by the Bcl-2 family of proteins. Paclitaxel-induced mi-
tochondrial dysfunction is initiated by the BH3-only Bcl-
2 family member Bim, as demonstrated in mouse model
systems (Bouillet et al., 1999; Tan et al., 2005) and in
certain human cell lines (Li et al., 2005; Sunters et al.,
2003), but not breast cancer cell lines (Czernick et al.,
2009). Species-specific and cell-type specific differences
likely dictate which signaling molecules are activated in
response to paclitaxel.
[0008] Bc1-XL/Bc1-2-associated death promoter
(Bad) was originally identified as a Bcl-2-interacting pro-
tein (Yang et al., 1995). Bad mediates cell death in re-
sponse to survival signal down-regulation and plays a
key role in the growth factor regulated apoptosis of the
developing nervous and immune systems (Datta et al.,
2002; Zha et al., 1996). Growth factor stimulated kinases
phosphorylate Bad at serine residues 112, 136 and 155
(mouse numbering), resulting in attenuation of Bad pro-
death activity through sequestration by 14-3-3 proteins

(Datta et al., 2000; Lizcano et al., 2000; Virdee et al.,
2000; Zha et al., 1996). Loss of survival signaling results
in dephosphorylation of Bad (Chiang et al., 2003; Klumpp
et al., 2003; Roy et al., 2009), release from cytosolic
14-3-3 proteins (Datta et al., 2000; Peruzzi et al., 1999;
Shimamura et al., 2000; Tan et al., 2000; Zha et al., 1996;
Zhou et al., 2000), and subsequent migration to the mi-
tochondria, where Bad functions as an anti-repressor to
the pro-survival proteins Bcl-2, Bc1-XL and Bcl-w (Danial
et al., 2008; Letai, 2008; Youle and Strasser, 2008).
[0009] Because Bad induces cell death through inhi-
bition of anti-apoptotic proteins, Bad is designated as an
"indirect" activator of apoptosis. It is through this mech-
anism that Bad induces apoptosis of breast cancer cells
in response to loss of survival signaling mediated by ep-
idermal growth factor (EGF) (Gilmore et al., 2002) and
estrogen (Fernando and Wimalasena, 2004).
[0010] There remains a need, therefore, to provide
method for determining the benefit of chemotherapy
treatment of cancer in a subject.
[0011] This background information is provided for the
purpose of making known information believed by the
applicant to be of possible relevance to the present in-
vention. No admission is necessarily intended, nor
should it be construed, that any of the preceding infor-
mation constitutes prior art against the present invention.

SUMMARY OF THE INVENTION

[0012] The present application relates to a method for
determining the treatment for a subject having breast
cancer in accordance with the claims.
[0013] The method comprises: determining an amount
of Bad in a sample from said subject, wherein the deter-
mination of the benefit of chemotherapy is indicated by
the level of Bad in said sample.
[0014] In accordance with another aspect of the
present disclosure, there is provided a method for deter-
mining whether a subject will benefit from taxane treat-
ment for breast cancer comprising: determining the
amount of Bad present in a sample of the subject; wherein
if the amount of Bad present in the sample of the subject
is high, then the individual will benefit from the taxane
treatment for breast cancer.
[0015] In accordance with the present invention, there
is provided a method for determining the treatment for a
subject having breast cancer, said method comprising:
determining an amount of Bad in a sample obtained from
said patient using an antibody or antigen binding frag-
ment thereof that binds to Bad protein, and subsequently
administering at least one chemotherapeutic agent ther-
apeutic agent to the subject, wherein, if the level of Bad
determined in the sample is high then the at least one
therapeutic agent subsequently administered to the pa-
tient comprises a taxane, and if the level of Bad deter-
mined in the sample is low then the at least one chemo-
therapeutic agent subsequently administered to the pa-
tient does not comprise a taxane, wherein said sample
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is a breast tissue sample.
[0016] In accordance with another aspect of the
present disclosure, there is provided a use of a taxane
for a treating a subject having breast cancer, comprising:
obtaining a sample from said patient, determining an
amount of Bad in said sample, wherein if the level of Bad
determined in the sample is high then the at least one
chemotherapeutic agent comprising a taxane is suitable
for administration to said patient, and wherein if the level
of Bad determined in the sample is low then the at least
one chemotherapeutic agent not comprising a taxane is
suitable for administration to said subj ect.
[0017] In accordance with another aspect of the
present disclosure, there is provided a method compris-
ing: obtaining a sample from a subject; contacting the
sample with an antibody to Bad to form a complex be-
tween the antibody and Bad present in the sample; meas-
uring the complexes formed to determine an amount of
Bad in the sample; and determining the benefit of chem-
otherapy in the subject, wherein the determination of the
benefit of chemotherapy is indicated by the level of Bad
in said sample.
[0018] In accordance with another aspect of the
present disclosure, there is provided a kit, comprising:
instructions for determining the amount of Bad in a sam-
ple from a subject; and a reagent for measuring the
amount of Bad in said sample, wherein the determination
of the benefit of taxane treatment is indicated by the level
of Bad in the sample wherein a determination of the ben-
efit of chemotherapy is indicated by the level of Bad in
said sample.
[0019] In accordance with another aspect of the
present disclosure, there is provided a method for deter-
mining the benefit of chemotherapy in a subject, said
method comprising: determining an amount of Bik in a
sample from said subject, wherein the determination of
the benefit of chemotherapy is indicated by the level of
Bik in said sample.
[0020] In accordance with another aspect of the
present disclosure, there is provided a method for deter-
mining whether a subject will benefit from taxane treat-
ment for breast cancer comprising: determining the
amount of Bik present in a sample of the subject; wherein
if the amount of Bik present in the sample of the subject
is high, then the individual will benefit from the taxane
treatment for breast cancer.
[0021] In accordance with another aspect of the
present disclosure, there is provided a method for a treat-
ing a subject having breast cancer, said method com-
prising: obtaining a sample from said patient, determining
an amount of Bik in said sample, and subsequently ad-
ministering at least one chemotherapeutic agent thera-
peutic agent to the subject, wherein, if the level of Bik
determined in the sample is high then the at least one
therapeutic agent subsequently administered to the pa-
tient comprises a taxane, and if the level of Bik deter-
mined in the sample is low then the at least one chemo-
therapeutic agent subsequently administered to the pa-

tient does not comprise a taxane.
[0022] In accordance with another aspect of the
present disclosure, there is provided a use of a taxane
for a treating a subject having breast cancer, comprising:
obtaining a sample from said patient, determining an
amount of Bik in said sample, wherein if the level of Bik
determined in the sample is high then the at least one
chemotherapeutic agent comprising a taxane is suitable
for administration to said patient, and wherein if the level
of Bik determined in the sample is low then the at least
one chemotherapeutic agent not comprising a taxane is
suitable for administration to said subject.
[0023] In accordance with another aspect of the
present disclosure, there is provided a method compris-
ing: obtaining a sample from a subject; contacting the
sample with an antibody to Bik to form a complex between
the antibody and Bik present in the sample; measuring
the complexes formed to determine an amount of Bik in
the sample; and determining the benefit of chemotherapy
in the subject, wherein the determination of the benefit
of chemotherapy is indicated by the level of Bik in said
sample.
[0024] In accordance with another aspect of the
present disclosure, there is provided a kit, comprising:
instructions for determining the amount of Bik in a sample
from a subject; and a reagent for measuring the amount
of Bik in said sample, wherein the determination of the
benefit of taxane treatment is indicated by the level of
Bik in the sample wherein a determination of the benefit
of chemotherapy is indicated by the level of Bik in said
sample.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Embodiments of the present invention will now
be described, by way of example only, with reference to
the attached Figures, wherein:

Figure 1 - Expression of pro-apoptotic Bim and Bad
correlate with paclitaxel sensitivity. (A) Indicated
breast carcinoma cell lines were treated with 25nM
paclitaxel for the indicated amount of time and as-
sessed for mitochondrial depolarization (upper -
TMRE negative) or phosphatidyl serine externaliza-
tion (lower - annexin V positive) and graphed relative
to control untreated cells. The data are represented
as mean +/- standard deviation (SD). Shown is an
average of 3 independent experiments. (B) Untreat-
ed whole cell lysates were subjected to SDS-PAGE
western blot and analyzed with the indicated anti-
bodies
Figure 2 - Bad plays a significant role in paclitaxel-
induced cell death. (A) Knock-down efficiencies in
MCF-7 breast carcinoma cell lines transfected with
non-specific (N.S.) or specific indicated targets were
assessed by western blot analyses (upper). Apop-
totic mitochondrial depolarization in the absence or
presence of 25nM paclitaxel was determined by
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measurement of TMRE fluorescent FACS analysis
(lower). (B) MCF-7 cells were transfected with siR-
NAs corresponding to non-specific sequence (N.S.)
or the indicated BH3-only target sequences and ap-
optosis was assessed after 48 hour treatment with
paclitaxel. Shown is an average of 3 independent
experiments. # represents P=0.1 compared to non-
specific siRNA control. * represents P=0.0005 com-
pared to non-specific siRNA control (C) Similar to B,
using 2 independent siRNA target sequences to Bad.
Shown is an average of 3 independent experiments.
* represents P=0.0005 compared to non-specific
siRNA control. + represents P=0.0025 compared to
non-specific siRNA control (D) Similar to B assessing
effect of Bad depletion on paclitaxel responsiveness
in indicated cell lines. Shown is a representative of
2 independent experiments done in triplicate. All data
are represented as mean +/- SD.
Figure 3 Bad and Bik expression correlates with pos-
itive clinical outcomes in breast cancer patients. (A)
Gene expression analysis for the indicated genes
are indicated and were acquired from (Chang et al.,
2003). Increased or decreased expression is indi-
cated by intensity of red or green signal, respectively.
The average gene expression values for sensitive
tumor and resistant tumors are expressed as a ratio.
(B) Kaplan-Meyer curves for relapse free and overall
survival relative to Bad levels are shown in 180 wom-
en with early stage breast cancer receiving adjuvant
docetaxel treatment.
Figure 4 Bad mediates paclitaxel cytotoxicity through
a non-apoptotic pathway. (A) Paclitaxel does not in-
duce Bad translocation to mitochondria. Indicated
cells were treated with 25 nM paclitaxel (Pac) for 48h
or 2.5 uM staurosporine (STS) for 4 hours, and then
lysed and fractionated into cytosolic supernatant (S)
or heavy membrane pellet (P) fractions. Intracellular
localizations of Bad or mitochondrial membrane con-
trol Tom20, were determined by western blot analy-
ses. Arrows highlight different localization of Bad in
paclitaxel vs. STS treated cells. (B) Paclitaxel does
not induce Bad binding to Bcl-XL. Cells that were
untreated or treated as above, were lysed and spe-
cific proteins were immunoprecipitated with antibod-
ies against, Bad, Bcl-XL or a negative control non-
expressing protein (Neg. granzyme A), and western
blots were probed as indicated. Arrows highlight di-
minished Bad:Bcl-XL interactions in paclitaxel treat-
ed vs. STS treated cells. Shown are representative
images of 5 independent experiments. (C) Bad stim-
ulates cell cycle progression. MCF-7 cells were
transfected with no siRNA (untreated), negative con-
trol siRNA (N.S.) or Bad-specific siRNA and then cell
counts were determined over a time course of 96h.
The data are represented as mean +/- SD. Shown
is an average of 3 independent experiments. (D) Bad
stimulates G1 exit. MCF-7 cells were transfected
with non-specific (N.S.) or Bad-specific siRNA, treat-

ed with or without paclitaxel for the time points indi-
cated, then fixed, permeabilized and stained with
propidium iodide. DNA content was determined by
flow cytometry. Arrows highlight increased propor-
tion of cells in G1 phase of the cell cycle in Bad-
depleted cells vs. control cells and red arrows high-
light decreased proportion of cells in G2/M phase of
the cell cycle in Bad-depleted cells vs. control cells
after G1 entry is blocked by paclitaxel treatment.
Shown are representative images of 3 independent
experiments.
Figure 5 is a graph depicting recurrence stratified by
Bik Score. Kaplan-Meier curves for overall survival
for Bik positive cases compared to Bik negative cas-
es of 180 women with early stage breast cancer re-
ceiving adjuvant docetaxel treatment are shown. Pa-
tients were stratified by Bik immunohistochemistry
reactivity. The black lines (upper lines) represent 120
patients with Bik expressing tumors. The red lines
(lower lines) represent 60 patients with weak or no
Bik expression.
Figure 6 is a graph depicting survival stratified by Bik
Score. Kaplan-Meier curves for overall survival for
Bik positive cases compared to Bik negative cases
of 180 women with early stage breast cancer receiv-
ing adjuvant docetaxel treatment are shown. Pa-
tients were stratified by Bik immunohistochemistry
reactivity. The black lines (upper lines) represent 120
patients with Bik expressing tumors. The red lines
(lower lines) represent 60 patients with weak or no
Bik expression.

[0026] In the Detailed Description that follows, the
numbers in bold face type serve to identify the component
parts that are described and referred to in relation to the
drawings depicting various embodiments of the inven-
tion. It should be noted that in describing various embod-
iments of the present invention, the same reference nu-
merals have been used to identify the same of similar
elements. Moreover, for the sake of simplicity, parts have
been omitted from some figures of the drawings.

DETAILED DESCRIPTION

[0027] As will be described in more detail below, the
present disclosure relates to determining the benefit of
chemotherapy treatment in a subject.
[0028] In one aspect, the present disclosure relates to
determining the benefit of taxane treatment to a subject
with breast cancer.
[0029] The term "determining the benefit of chemother-
apy treatment" as used herein, generally refers to as-
sessing how a patient will respond to chemotherapy treat-
ment of cancer. The term "determining the benefit of tax-
ane treatment" as used herein, generally refers to as-
sessing how a patient will respond to taxane treatment
of cancer. In a specific example, the chemotherapy treat-
ment is taxane treatment to a patient with breast cancer.
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[0030] The term "cancer" as used herein, refers to or
describes the physiological condition in a mammal that
is typically characterized by unregulated cell growth. Ex-
amples of cancer include but are not limited to, breast
cancer. Additional examples include, but are not limited
to ovarian cancer, lung cancer, lymphoma, leukemia,
germ cell cancer and primary of unknown origin
(PRUNK).
[0031] The term "subject" or "patient" as used herein,
refers to any mammal or non-mammal that would benefit
from determining the benefit from treatment, treatment,
diagnosis, therapeutic monitoring and/or prognosis. In
certain examples a subject or patient includes, but is not
limited to, humans, farm animals, companion animals
(such as cars, dogs and horses), primates and rodent
(such as mice and rats). In a specific embodiment, the
subject is a human. In an additional specific embodiment,
the subject is female. In another example the subject is
male.
[0032] The term "treatment" as used herein, refers to
clinical intervention in an attempt to alter the course of
the subject or cell being treated. In non-limiting examples,
treatment includes preventing or delaying recurrence of
disease, alleviation of symptoms, diminishment of any
direct or indirect pathological consequences of the dis-
ease, preventing metastasis, decreasing the rate of dis-
ease progression, amelioration or palliation of the dis-
ease state, and remission or improved prognosis.
[0033] The term "prognosis" as used herein refers to
the prediction of the likelihood of cancer-attributable
death or progression, including recurrence, metastatic
spread, and drug resistance, of a neoplastic disease,
such as breast cancer.
[0034] The term "prognostic marker" as used herein
refers to a marker that informs about the outcome of a
patient in the absence of systemic therapy or portends
an outcome different from that of the patients without the
marker, despite empiric (not targeted to the marker) sys-
temic therapy.
[0035] The term "predictive marker" as used herein re-
fers to a marker that predicts that differential efficacy
(benefit) of a particular therapy based on marker status.
[0036] The term "diagnosis" as used herein, refers to
the identification of a molecular and/or pathological state,
disease or condition, such as the identification of breast
cancer, or other type of cancer.
[0037] The term "therapeutic monitoring" as used here-
in refers to the observation of the response of the subject
to the treatment administered to it.
[0038] In one embodiment of the present disclosure
there is provided a method for determining the benefit of
taxane treatment for a female breast cancer patient.
[0039] In one example, a method of the present dis-
closure comprises qualitatively or quantitatively deter-
mining, analyzing or measuring a biological sample from
a female breast cancer patient for the presence or ab-
sence, or amount or concentration, of one or more pro-
teins associated with the responsiveness of the patient

to taxane treatment. In one example the protein is Bad.
In another example of the disclosure, the protein is Bik.
[0040] The determination, analysis or measurement of
the protein(s) can be correlated with the benefit of taxane
treatment of breast cancer in the patient.
[0041] In some examples, a patient sample is com-
pared to a control sample.
[0042] A suitable control can be used wherein the
amount of predictive marker in the control sample is in-
dicative of the amount of predictive marker in a subject
that does not have cancer.
[0043] In one example, in determining whether there
is high (e.g., strong) or low (e.g., weak or absent) amount
of the predictive marker, the patient sample may be com-
pared to one or more control samples. In one example,
a control sample has had know and/or established level
of the predictive maker tumour staining. In one example,
a control sample is a patient sample that has known
and/or established levels of predictive marker tumour
staining and/or known clinical outcome. In one example,
a control is a cell line that has a known amount of pre-
dictive maker staining.
[0044] In some example, a control is not used and qual-
itative or quantitative methods are used to determine the
presence or absence, or amount or concentration of the
protein of interest.
[0045] In a specific example of the disclosure, antibod-
ies are immunoreactive or immunospecific for, and there-
fore specifically and selectively bind to a protein of inter-
est, for example the protein Bad or the protein Bik. In one
example of the disclosure, antibodies which are immu-
noreactive and immunospecific for human Bad or Bik can
be used. In one example of the disclosure, antibodies
which are immunoreactive and immunospecific for hu-
man Bik can be used. Antibodies for human Bad or Bik
are preferably immunospecific. The term "antibody" and
"antibodies" includes, but is not limited to, monoclonal
and polyclonal antibodies. Antibodies may be derive from
multiple species. For example, antibodies include rodent
(such as mouse and rat), rabbit, sheep, camel, and hu-
man antibodies. In another example of the disclosure,
antigen binding fragments which specifically bind to Bad
or Bik are used. In some example, the antibodies also
comprise a label. The term "label" as used herein is an
identifiable substance that is detectable in an assay and
that can be attached to a molecule creating a labeled
molecule. The behavior of the labeled molecule can then
be monitored and/or studied and/or detected.
[0046] Examples of labels include, but are not limited
to, various enzymes, prosthetic groups, fluorescent ma-
terials, luminescent materials, bioluminescent materials,
radioactive materials, positron emitting metals using var-
ious positron emission tomographies, and nonradioac-
tive paramagnetic metal ions. The detectable substance
may be coupled or conjugated either directly to the anti-
body (or fragment thereof) or indirectly, through an inter-
mediate. The particular label used will depend upon the
type of immunoassay. Antibodies can be tagged with
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such labels by known methods.
[0047] The term "binds specifically" refers to high avid-
ity and/or high affinity binding of an antibody to a specific
polypeptide e.g., an epitope of Bad or an epitope of Bik.
Antibody binding to its epitope on this specific polypep-
tide is stronger than binding of the same antibody to any
other epitope, particularly those which may be present
in molecules in association with, or in the same sample,
as the specific polypeptide of interest. Antibodies which
bind specifically to a polypeptide of interest may be ca-
pable of binding other polypeptides at weak, yet detect-
able, level. Such weak binding, or background binding,
is readily discernable from the specific antibody binding
to the compound or polypeptide of interest, e.g., by use
of appropriate controls, as would be known to the worker
skilled in the art.
[0048] In one example of the disclosure, a sample con-
taining cancerous cells or suspected as containing can-
cerous cells is obtained from the breast cancer patient.
Collection of such a sample is well known to the skilled
worker. In accordance with the invention, the sample is
a breast tissue sample. Methods of obtaining a breast
tissue sample, processing and/or storage of such a sam-
ple are also well known to the skilled worker.
[0049] Breast tissues sample may be fresh-frozen
and/or formalin-fixed, paraffin-embedded tissue blocks
prepared for study by immunohistochemistry (IHC). In
one example, the sample is a formalin fixed and/or par-
affin-embedded tumor tissue from a biopsy or surgical
resection of a cancer (e.g., tumor).
[0050] The methods of the present invention may be
accomplished using any suitable method or system of
immunohistochemistry. Non limiting examples include
automated systems, quantitative IHC, semi-quantitative
IHC, and manual methods.
[0051] The term "quantitative" immunohistochemistry
refers to an automated method of scanning and scoring
samples that have undergone immunohistochemistry, to
identify and quantitate the presence of a specified bi-
omarker, such as an antigen or other protein. For exam-
ple, to quantitate Bad and/or Bik. The score given to the
sample is a numerical representation of the intensity of
the immunohistochemical staining of the sample, and
represents the amount of target biomarker present in the
sample. As used herein, Optical Density (OD) is a nu-
merical score that represents intensity of staining as well
as the percentage of cells that are stained. As used here-
in, semi-quantitative immunohistochemistry refers to
scoring of immunohistochemical results by human eye,
where a trained operator ranks results numerically (e.g.,
as 0, 1 or 2).
[0052] Automated sample processing, scanning and
analysis systems suitable for use with immunohisto-
chemistry are known in the art, and may be used with
the present invention. Such systems may include auto-
mated staining and microscopic scanning, computerized
image analysis, serial section comparison (to control for
variation in the orientation and size of a sample), digital

report generation, and archiving and tracking of samples
(such as slides on which tissue sections are placed). Cel-
lular imaging systems are commercially available that
combine conventional light microscopes with digital im-
age processing systems to perform quantitative analysis
on cells and tissues, including immunostained samples.
[0053] In a specific example, the detection, analysis or
measurement of Bad protein within a breast tissue sam-
ple is carried out using immunohistochemistry (IHC). It
will be clear to the skilled worker that other immuno as-
says, both qualitative or quantitative, may be used in the
present invention.
[0054] In a specific example of the disclosure, the de-
tection, analysis or measurement of Bik protein within a
breast tissue sample is carried out using immunohisto-
chemistry (IHC). It will be clear to the skilled worker that
other immuno assays, both qualitative or quantitative,
may be used in the present invention.
[0055] In one example, immunohistochemisty is car-
ried out using tissue microarrays from formalin fixed
breast tissues using a TMArrayerTM.
[0056] Other examples that may be used in the detec-
tion, analysis or measurement of Bad include, but are
not limited to, immunoprecipitation and mass spectrom-
etry.
[0057] Additional examples that may be used in the
detection of Bad and/or Bik include, but are not limited
to, quantitative fluorescence activated cell sorting, en-
zyme linked immunosorbent assay, immunohistochem-
istry, quantitative immunohistochemistry, fluorescence
resonance energy transfer, Forster resonance energy
transfer, biomolecular fluorescence complementation,
mass spectrometry, immunoblot assay and coimmuno-
precipitation assay.
[0058] In practice, in the example in which a patient
sample is determined to have high (e.g., strong) Bad tu-
mour staining, the patient is considered a good candidate
for taxane chemotherapy. In another specific example,
a patient determined to have high (e.g., strong) Bad tu-
mour staining is considered a good candidate for adju-
vant-based taxane chemotherapy.
[0059] In one example, in determining whether there
is high (e.g., strong) or low (e.g., weak or absent) Bad
tumour staining, the patient sample may be compared to
one or more control samples. In one example, a control
sample has had know and/or established level of Bad
tumour staining. In one example, a control sample is a
patient sample that has known and/or established levels
of Bad tumour staining and/or known clinical outcome.
In one example, a control is a cell line that has a known
amount of Bad staining.
[0060] In some example, a control is not used and qual-
itative or quantitative methods are used to determine the
level of staining.
[0061] In another example of the disclosure, in prac-
tice, in the example in which a patient sample is deter-
mined to have high (e.g., strong) Bik tumour staining, the
patient is considered a good candidate for taxane chem-
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otherapy. In another specific example, a patient deter-
mined to have high (e.g., strong) Bad tumour staining is
considered a good candidate for adjuvant-based taxane
chemotherapy.
[0062] In one example of the disclosure, in determining
whether there is high (e.g., strong) or low (e.g., weak or
absent) Bik tumour staining, the patient sample may be
compared to one or more control samples. In one exam-
ple, a control sample has had know and/or established
level of Bik tumour staining. In one example, a control
sample is a patient sample that has known and/or estab-
lished levels of Bik tumour staining and/or known clinical
outcome. In one example, a control is a cell line that has
a known amount of Bad staining.
[0063] In some example, a control is not used and qual-
itative or quantitative methods are used to determine the
level of staining.
[0064] In a specific example, the taxane is paclitaxel.
In another example, the taxane is docetaxel. In another
example the taxane is NAB-paclitaxel (Abraxane®)
[0065] In one example of the present invention, there
was significantly increased disease-free survival and
overall survival of individuals, with elevated levels of Bad
protein (P=0.03 and P=0.001, respectively), who had re-
ceived adjuvant docetaxel-based chemotherapy. In mul-
tivariate modeling, only ER and Bad score were inde-
pendent prognostic factors for disease free survival as
well as overall survival. Women with low Bad tumour
staining intensity had a higher rate of relapse (hazard
ratio 1.96; 95% CI 1.05-3.66) and death hazard ratio
(3.65; 95% CI 1.05-3.66). In one example of the present
disclosure, there was significantly increased overall sur-
vival of individuals, with elevated levels of Bik protein
(P=0.0243), who had received adjuvant docetaxel-based
chemotherapy.
[0066] Continued treatment options for patients who
have received taxane adjuvant therapy are well known
to the skilled worker.
[0067] It will be appreciated that in some circumstanc-
es, a patient which initially responds to taxane treatment
may relapse. Such a relapse can manifest is several
ways, including but not limited to, reoccurrence of the
primary tumour and development of metastasis. In addi-
tion to, or alternatively, an additional distinct tumour can
arise.
[0068] In another specific example, in which a patient
sample is determined to have low Bad tumour staining,
the patient is considered to be a poor candidate for taxane
chemotherapy. In this example, alternate treatment op-
tions are well known to the skilled worker. Such alterna-
tive treatments could include non-taxane cytotoxic drugs
including alkylating agents, antimetabolites, and anthra-
cyclines.
[0069] In accordance with one aspect of the present
disclosure, there is provided a method for determining
the benefit of taxane treatment of breast cancer in a sub-
ject, said method comprising: analyzing a sample from
said subject for the amount of Bad or Bik, wherein the

determination of benefit of taxane treatment is deter-
mined by the level of Bad or Bik in said sample.
[0070] In accordance with one aspect of the present
disclosure, there is provided a method comprising: a) ob-
taining a breast tissue sample from a subject with, or
suspected as having, breast cancer; b) contacting the
sample with an antibody to Bad or Bik to form a complex
between the antibody and Bad or Bik present in the sam-
ple; c) measuring the complex formed to determine an
amount of Bad or Bik in the sample; and d) determining
the benefit of taxane treatment of breast cancer in said
subject, wherein the determination of benefit of taxane
treatment is determined by the level of Bad or Bik in said
sample.
[0071] In accordance with another aspect of the
present disclosure, there is provided a method compris-
ing: a) obtaining a breast tissue sample from a subject
with, or suspected as having, breast cancer; b) analyzing
the sample using a machine wherein said machine hav-
ing a detector set to detect a complex formed between
an antibody to Bad or Bik and the sample to obtain an
amount of Bad or Bik in the sample; c) determining the
benefit of taxane treatment of breast cancer in a subject,
wherein the determination of the benefit of taxane treat-
ment is determined by the level of Bad in said sample.
[0072] In one example the sample is analyzed by light
microscopy by direct examination or by image capture
and analysis, or by fluorescent microscopy using direct
examination of by image capture and analysis.
[0073] In another embodiment, Bad contributes to pa-
clitaxel-induced cytotoxicity of breast cancer cell lines.
Specific examples of cell lines include MCF-7, MDA-MB-
468 and SKBR-3.
[0074] In one example of the disclosure, siRNA duplex-
es targeted against Bad significantly reduced loss of mi-
tochondrial electrochemical potential in response to pa-
clitaxel.
[0075] The term siRNA (short interfering RNA) or siR-
NA duplexes, as used herein has the same meaning as
typically in the art. i.e. the term siRNA refers to double
stranded RNA complex. Often, the complex has 3’-over-
hangs. In one example, siRNA are commercially availa-
ble.
[0076] In one embodiment, Bad contributed to paclit-
axel-induced apoptosis via a mechanism that was inde-
pendent of interactions with mitochondria or Bcl-XL. It
was observed that Bad stimulated G1 exit with subse-
quent progression into G2/M. While not wishing to be
bound by theory, this pro-proliferative signal ensured that
cells underwent mitotic arrest, which is a requirement for
paclitaxel to trigger a cell death signal.
[0077] Methods of the present disclosure are conven-
iently practiced in the form of a kit. Such a kit preferably
contains antibodies for Bad and instructions for the use
thereof. In a specific example, the kit further comprises
at least one control sample for Bad.
[0078] In another example of the disclosure, a kit con-
tains antibodies for Bik and instructions for the use there-
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of. In a specific example of the disclosure, the kit further
comprises at least one control sample for Bik.
[0079] In accordance with one aspect of the present
disclosure there is provided a kit for determining the ben-
efit of taxane treatment in a patient with breast cancer,
comprising: a) instructions for determining the amount of
Bad or Bik in a breast tissue sample from said patient;
b) a reagent for measuring the amount of Bad or Bik in
said breast tissue sample, wherein the determination of
the benefit of taxane treatment is indicated by the level
of Bad in the sample. In one example, said reagent is an
antibody to Bad. In one example, said reagent is an an-
tibody to Bik. In one example positive and/or negative
control samples are also included in the kit.
[0080] To gain a better understanding of the invention
described herein, the following examples are set forth. It
should be understood that these examples are for illus-
trative purposes only. Therefore, they should not limit the
scope of this invention in anyway. Any examples not fall-
ing within the scope of the claims are provided for com-
parative purposes only.

EXAMPLES

EXPERIMENTAL PROCEDURE

[0081] Reagents. Antibodies to Bim, Bid, Bmf, Bik, PU-
MA, Noxa, Bcl-XL, Bcl-2 and Bcl-w were from Cell Sig-
naling Technologies. Antibodies to Bad were from Sigma
and Cell Signaling Technologies. Antibodies to Bax and
Bak were from Santa Cruz. Antibodies to Mcl-1 and tu-
bulin were from Sigma. siRNA duplexes were purchased
from Qiagen. TMRE, annexin V, DAPI and propidium io-
dide were purchased from Invitrogen.
[0082] Apoptosis assays. Apoptosis assays were per-
formed as described previously (Czernick et al., 2009).
Briefly, breast cancer cell lines were treated with dimethyl
sulfoxide (DMSO) vehicle control or 25 nM paclitaxel,
which corresponds to a clinically relevant dose (Blagosk-
lonny and Fojo, 1999; Jordan et al., 1996). After treat-
ment, samples were divided and analyzed for apoptosis.
Apoptosis was evaluated by fluorescence-activated cell
sorting (FACS) analysis using the following apoptotic
markers: (i) mitochondrial dysfunction [loss of mitochon-
drial electrochemical potential and decreases in tetram-
ethyl rhodamine ethyl ester (TMRE)]. Percent specific
TMRE loss was determined as (% TMRE negative cells
of treated sample - % TMRE negative cells of untreated
control sample); (ii) increases in phosphatidylserine ex-
ternalization (Annexin V). Percent specific annexin V
positivity was determined as (% annexin V positive cells
of treated sample - % annexin V positive cells of untreated
control sample).
[0083] siRNA mediated knock-down assays. Cells
were plated in a 24 well dish the day before transfection.
Validated siRNAs were purchased from Qiagen and tran-
sient transfections were done according to the manufac-
turers protocol using 5nM siRNA complexed with HiPer-

Fect (Qiagen). The day after transfection, cells were
treated with or without 25nM paclitaxel for the indicated
time points.
[0084] Co-immunoprecipitation. Cells were treated as
indicated and lysed in 2% CHAPS Lysis Buffer (10% glyc-
erol, 20mM Tris pH 7.4, 137mM NaCl, 2mM EDTA, 2%
CHAPS [3-[(3-Cholamidopropyl) dimethylammonio]-1-
propanesulfonate] and protease inhibitor. Cell lysate was
centrifuged in a benchtop microfuge at 1200 rpm for 5
minutes and supernatant was incubated with indicated
antibodies. Immune complexes were recovered by incu-
bation to protein A-sepharose, denatured and analyzed
on western blots as described previously (Czernick et al.,
2009).
[0085] Subcellular fractionation. Cells were treated as
indicated and then subcellular fractionation was per-
formed as previously described (Goping et al., 1998).
Briefly, cells were homogenized in HIM buffer (200mM
mannitol, 70mM sucrose, 1mM EGTA, 10mM Hepes pH
7.4). Nuclei and unbroken cells were removed by cen-
trifugation at 700xg for 10 minutes. The cleared lysate
was then fractionated into supernatant (cytosol/light
membranes) and pellet (heavy membranes).
[0086] Microarray analysis. The DataSet SOFT file
corresponding to docetaxel sensitive and resistant breast
cancers (Chang et al, 2003) was downloaded from Gene
Expression Omnibus at the National Center for Biotech-
nology information (www.ncbi.nlm.nih.gov/sites/GDS-
browser?acc=GDS360). Microarray expression data
were imported into Excel (Microsoft) and individual ex-
pression values were recovered for BCL-2 family mem-
bers. Cluster analysis was performed using CLUSTER
3.0 (open source software was downloaded from ht-
tp://bonsai.ims.u-tokyo.ac.jp/∼mdehoon/software/clus-
ter/software.htm#ctv) (de Hoon et al., 2004; Eisen et al.,
1998) and results were presented using Java Tree View
(http://jtreeview.sourceforge.net/) (Saldanha, 2004).
[0087] DNA content analysis by propidium iodide stain-
ing. Samples were fixed at -20°C in ice-cold 70% ethanol
for a minimum of 24 hours. After fixation, the samples
were stained with 20ug/ml propidium iodide, 2mg/ml
RNase, 0.1% Triton X-100 in PBS for 30 minutes at 4°C.
Samples were analyzed in the FL-2 channel on the FAC-
Scan as previously described, with the exception that
doublet discrimination was achieved by gating on the
smaller width G2 cells as determined by analysis of pulse
width versus pulse area (Goping et al., 2008).
[0088] Immunohistochemistry and survival analysis.
Tissue micoarrays were made from formalin fixed breast
tissues in triplicate 0.6 mm cores using the TMArray-
erTM. Tissues on slides were deparaffinized in xylene
and rehydrated in decreasing concentrations of ethanol
to water. Endogenous peroxidase was quenched in 0.3%
H2O2 for 10 minutes. For antigen retrieval, slides were
placed in boiling citrate buffer pH 6.0 for 10 minutes fol-
lowed by rinsing in water for 10 minutes. Tissues were
incubated with the BAD antibody (Cell Signaling Tech-
nology) at a dilution of 1/25 at 4°C overnight in a humid-
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ified container or with Bik antibody (Cell signaling Tech-
nology) at a dilution of 1/50 at room temperature in a
humidified container. Slides were washed 2 times in PBS
for 5 minutes. For the secondary antibody, Anti-Rabbit
EnVision+System-HRP (Dako) was incubated on the tis-
sues at room temperature for 30 minutes. Slides were
washed 2 times in PBS and then tissues were incubated
with DAB (Dako) for 10 minutes. Slides were rinsed in
water for 10 minutes followed by a soak in 1% Copper
Sulfate for 5 minutes. Haematoxylin was used to coun-
terstain the tissues. Slides were dipped 3 times in satu-
rated Lithium Carbonate, rinsed in water, dehydrated in
increasing concentrations of ethanol and xylene and cov-
erslipped. Staining intensity was scored as 0 (absent), 1
(weak), or 2 (strong). The average of the three samples
was used to define the staining for each patient. Receiver
operator curve analysis was used to select the optimal
cut point to dichotomize a continuous variable. Using
ROC, an optimized cutpoint of 0.57 was chosen for Bad
expression and an optimized cutpoint of 0.1 was chosen
for Bik expression, and patients were analyzed based on
this cutpoint. Multivariate analysis including age, stage,
grade, and ER status was conducted using SAS v 9.1.3
(SAS Institute Inc. Cary, NC).

RESULTS AND DISCUSSION

[0089] To investigate which BH3-only proteins are in-
volved in paclitaxel-induced apoptosis, a panel of five
validated breast cancer cell lines acquired from Dr. Gor-
don Mills (M.D. Anderson Cancer Center, U. of Texas)
was analyzed; validated cells were used to avoid any
controversy with respect to lineage authenticity (Graham
et al., 1986; Osborne et al., 1987).
[0090] Each cell line was treated with 25 nM of paclit-
axel, which induces a clinically relevant intracellular ac-
cumulation of the drug in tissue culture conditions (Derry
et al., 1998; Jordan et al., 1996). After the indicated
amount of time, apoptosis was assessed by measuring
mitochondrial electrochemical potential loss (TMRE loss)
and phosphatidyl serine externalization (annexin V pos-
itivity) (Fig. 1A). The relative paclitaxel sensitivities of the
various breast cancer cell lines, in rank order of increas-
ing sensitivity were MDA-MB-231, T47-D, MDA-MB-468,
MCF-7 and SKBR-3. Of note, while the MCF-7 cell line
displayed a robust loss of mitochondrial potential in re-
sponse to paclitaxel, phosphatidyl serine externalization
was blunted because these cells do not express caspase
3 (Janicke et al., 1998); however, based on mitochondrial
dysfunction and cellular morphology, it was clear that pa-
clitaxel induced significant death of these cells.
[0091] Correlations between the expression levels of
Bcl-2 family proteins in these cell lines with drug sensi-
tivity were determined. As can be seen in Fig. 1B, protein
expression levels were widely variable. Of the BH3-only
proteins, only the expression of Bim and Bad correlated
with sensitivity to paclitaxel. Since it has previously been
reported that Bim depletion did not protect these cells

from paclitaxel-induced cytotoxicity (Czernick et al.,
2009), loss of function studies were pursued to assess
whether Bad expression contributed to cellular sensitivity
to paclitaxel.
[0092] siRNAs was used to test the contribution of Bad
expression towards paclitaxel cytotoxicity. siRNA du-
plexes targeted against Bad, Bim and Bid were transient-
ly transfected into the MCF-7 breast cancer cell line.
Knock-down efficiency was monitored by western blot-
ting (Fig. 2A, upper). Paclitaxel-mediated cell death as
assessed by loss of mitochondrial electrochemical po-
tential was significantly reduced only in cells transfected
with Bad-targeted siRNA and not with siRNA targeted
against Bim, Bid or a negative control sequence (Fig. 2A,
see arrow and Fig 2B). Significant reduction of paclitaxel-
mediated apoptosis was also induced by an independent
siRNA target sequence to Bad (Fig. 2C, Bad2). Finally,
to determine whether multiple breast carcinoma cell lines
were dependent on Bad expression for sensitivity to pa-
clitaxel, SKBR-3 and MDA-MB-468 in addition to MCF-
7 cells were tested (Fig. 2D). Depletion of Bad protected
all of these cell lines from paclitaxel-induced cytotoxicity,
indicating that Bad plays a significant role in paclitaxel-
induced cell death in multiple breast cancer cell lines.
[0093] Given that Bad levels contributed to paclitaxel
responsiveness in cell line model systems, a clinical eval-
uation of Bad protein levels as a prognostic marker in
taxane treated breast cancer was pursued.
[0094] A data set compiled by Chang et al. was que-
ried, which comprised gene expression data from 24 tu-
mour samples from breast cancer patients prior to neo-
adjuvant docetaxel treatment (Chang et al., 2003). Fol-
lowing treatment, the samples were stratified as sensitive
or resistant based on residual tumour volume of less or
greater than 25%, respectively. Expression levels of Bcl-
2 family members were assessed, and similar to Chang
et al, observed elevated levels of Bax mRNA in associ-
ation with tumour regression. Of the other family mem-
bers that were tested, only Bad and Bik mRNA levels
correlated with positive outcome (Fig. 3A). Bad mRNA
levels on average were 2-fold higher in tumours classified
as docetaxel sensitive.
[0095] To determine the prognostic value of elevated
Bad protein expression, Bad protein levels were evalu-
ated with respect to clinical response to taxane treatment
from an independent study.
[0096] After local research ethics board approval, 180
formalin fixed paraffin embedded primary tumors from
patients who had received adjuvant docetaxel-based
chemotherapy at a single institution (Cross Cancer Insti-
tute, Edmonton, Canada) for whom complete baseline
information and long-term outcome data were available,
were examined. Bad staining (Figure 3B) and Bik staining
(Figures 5 and 6) was scored semi-quantitatively by a
breast cancer pathologist blinded to clinical outcomes.
[0097] Significantly increased disease-free survival
and overall survival of individuals with elevated levels of
Bad protein (P=0.03 and P=0.001, respectively) were de-
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termined. In multivariate modeling, only ER and Bad
score were independent prognostic factors for disease
free survival as well as overall survival. Women with low
Bad tumour staining intensity had a higher rate of relapse
(hazard ratio 1.96; 95% CI 1.05-3.66) and death hazard
ratio (3.65; 95% CI 1.05-3.66).
[0098] Together, analyses of these 2 independent data
sets demonstrated that elevated Bad levels correlate with
patient responsiveness to docetaxel treatment in both
the neoadjuvant and adjuvant setting.
[0099] Additionally, there was significantly increased
overall survival of individuals, with elevated levels of Bik
protein (P=0.0243), who had received adjuvant docetax-
el-based chemotherapy.
[0100] Given that Bad associated with clinical out-
come, the mechanism of Bad activity was examined.
Based on functional in vitro assays, it was reasonable to
propose that taxanes induced the elimination of breast
cancer cells through stimulation of Bad pro-apoptotic ac-
tivity.
[0101] In order to characterize the mechanism of Bad
pro-apoptotic activity as induced by paclitaxel, we pos-
tulated that Bad was functioning via its well-established
role as an "indirect" activator of the mitochondrial apop-
totic machinery. In this model, an apoptotic signal triggers
translocation of Bad from the cytosol to the mitochondria,
where Bad indirectly stimulates mitochondrial dysfunc-
tion by interacting with Bcl-XL, Bcl-2 and Bcl-w. As a first
step, the intracellular localization of Bad in response to
paclitaxel was determined. MCF-7, MDA-MB-468 and
SKBR-3 cells were treated with either paclitaxel or the
positive control apoptotic inducer staurosporine (STS),
fractionated into cytosolic supernatant (S) and mitochon-
dria-containing heavy membrane pellet (P) fractions, and
Bad localization was determined by Western blotting
(Fig. 4A). Bad was cytosolic in untreated cells and mi-
grated to mitochondria in response to STS. Surprisingly
however, unlike STS, paclitaxel treatment did not induce
mitochondrial translocation of Bad (Fig. 4A, compare ar-
rows indicating that paclitaxel cytotoxicity was not de-
pendent on Bad interactions with components of the mi-
tochondrial apoptotic machinery.
[0102] Next, the interaction of Bad with its most rele-
vant downstream target, Bcl-XL (Kelekar et al., 1997; Zha
et al., 1997) was investigated. Co-immunoprecipitation
studies showed that Bad interacted with Bcl-XL in un-
treated cells, and remained as a complex in response to
STS treatment. In contrast, paclitaxel treatment resulted
in decreased association of Bad and Bcl-XL (Fig. 4B com-
pare green arrows), indicating that paclitaxel-induced cell
death did not require Bad-dependent inhibition of Bcl-XL.
[0103] It was found that paclitaxel-treated cells had re-
duced levels of Bcl-XL protein; an observation that has
been previously reported by others (Liu and Stein, 1997).
In fact, mitotic arrest-mediated repression of Bcl-XL con-
tributes to cell death via liberation of Bax (Upreti et al.,
2008). However, Bax activation occurs downstream of
Bad signalling and paclitaxel-mediated reduction of Bcl-

XL levels do not shed light on how Bad contributes to
either taxane effects in vitro, or patient responsiveness
in the clinical setting. Instead, while not wishing to be
bound by theory, these results indicate that paclitaxel
induces a Bad-dependent cell death pathway, which is
distinct from its well-known role as an indirect activator
of Bax and mitochondrial dysfunction.
[0104] The contribution of Bad to paclitaxel-induced
cell death was examined. Depletion of Bad decreased
the doubling times of cells in culture (Fig. 4C). Cell cycle
DNA content analyses demonstrated that a consistently
higher proportion of Bad-depleted cells were in the G1
stage of the cell cycle (Fig. 4D, compare arrows in top
two plots. These results suggested that Bad may be re-
quired for G1 exit.
[0105] To verify that the increased proportion of cells
in G1 was due to delayed G1 exit and not increased G1
entry, G1 entry was inhibited by arresting cells at G2/M
with paclitaxel. Cells were incubated for up to 24 hours
in paclitaxel, which induced mitotic arrest, but was not
enough time to induce apoptosis. In time course analy-
ses, the progression of cells from G1 through S to G2/M
was delayed in Bad-depleted cells relative to control
transfected cells. This delayed cell cycle progression re-
sulted in a lower proportion of Bad-depleted cells in G2/M,
relative to control cells (Fig. 4D, compare asterisks).
Based on these observations, and again while not wish-
ing to be bound by theory, it was concluded that Bad
contributes to cell cycle progression by facilitating exit
from the G1 phase of the cell cycle and is supported by
a similar role of Bad in rat fibroblasts (Chattopadhyay et
al., 2001).
[0106] The pro-proliferative function of Bad mediate
paclitaxel cytotoxicity was examined.
[0107] Taxanes must induce mitotic arrest in order to
trigger apoptosis (Blajeski et al., 2001; Gascoigne and
Taylor, 2008; Henley et al., 2007; Jordan et al., 1996;
Swanton et al., 2007). Thus, the results herein indicate
that Bad stimulation of cell cycle progression facilitates
paclitaxel-induced mitotic arrest and subsequent apop-
tosis. The determination that Bad contributes to taxane-
induced death of breast cancer cells through a non-ap-
optotic mechanism has significant implications with re-
spect to the development of future therapies.
[0108] In particular, and while not wishing to be bound
by theory, Bad may be a specific regulator of breast cell
growth. While it is shown here that Bad can stimulate
proliferation, substantial evidence exists that Bad also
mediates apoptosis of breast cells. For example, loss of
EGFR signalling triggers a Bad stimulated cell death
pathway in a mouse model system (Ranger et al., 2003),
and human mammary epithelial cells (Gilmore et al.,
2002). Additionally, blockade of estradiol signalling in-
duced Bad-dependent death of MCF-7 cells (Fernando
and Wimalasena, 2004), with elevated levels of Bad pro-
tein correlating with increased survival of tamoxifen-
treated breast cancer patients (Cannings et al., 2007).
Bad therefore stimulates an apoptotic pathway in re-
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sponse to EGFR and ER inhibition-two widely used
breast cancer therapies. In normal breast tissue, Bad
may also contribute to the development of the mammary
gland. Bad is expressed at high levels in breast cells (Ki-
tada et al., 1998), and Bad expression is elevated in ap-
optotic cells of the mammary gland during involution after
pregnancy and weaning (Metcalfe et al., 1999; Schorr et
al., 1999).
[0109] The ability of Bad to stimulate proliferation was
originally reported in 2001 (Chattopadhyay et al., 2001;
Maslyar et al., 2001), but was not extensively discussed
until recently (see Danial, 2009). Proliferative roles for
Bad were identified through ectopic expression of Bad in
chicken embryo fibroblasts and prostate cancer cells
(Maslyar et al., 2001; Smith et al., 2009). Bad had been
shown to function as a pro-survival factor in neuronal
cells (Seo et al., 2004), and stimulate metabolism of liver
and pancreatic islet cells (Danial et al., 2003; Danial et
al., 2008). All together, complex mechanisms must reg-
ulate Bad pro-growth and pro-apoptotic function and as
yet, the mechanism of Bad-stimulated cell growth in
breast cancer cells is not known.
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Claims

1. A method for determining the treatment for a subject
having breast cancer, said method comprising: de-
termining an amount of Bad protein in a sample ob-
tained from said patient using an antibody or antigen
binding fragment thereof that specifically binds to
Bad protein, and subsequently determining at least
one chemotherapeutic agent to be administered to
the subject, wherein, if the level of Bad protein de-
termined in the sample is high then the at least one
chemotherapeutic agent to be subsequently admin-
istered to the patient comprises a taxane, and if the
level of Bad protein determined in the sample is low
then the at least one chemotherapeutic agent to be
subsequently administered to the patient does not
comprises a taxane, wherein said sample is a breast
tissue sample.

2. The method of claim 1, wherein the amount of Bad
protein present in said sample of said subject is de-
termined using quantitative fluorescence activated
cell sorting, enzyme linked immunosorbent assay,
immunohistochemistry, quantitative immunohisto-
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chemistry, fluorescence resonance energy transfer,
Forster resonance energy transfer, immunoblot as-
say or coimmunoprecipitation assay.

3. The method of Claim 2, wherein the amount of Bad
protein present in said sample of said subject is de-
termined using immunohistochemistry.

4. The method of any one of Claims 1 to 3, wherein
said antibody is a monoclonal antibody.

5. The method of any one of Claims 1 to 4. wherein
said taxane is paclitaxel, docetaxel or NAB-paclitax-
el.

6. The methos of any one of claim 1 to 5, wherein the
antibody further comprised a label, wherein the label
is: an enzyme, a prosthetic group, a fluorescent la-
bel, a luminescent label, a bioluminescent label, a
radiative label, a position emission tomography la-
bel, or a paramagnetic metal ion.

Patentansprüche

1. Verfahren zur Bestimmung der Behandlung für ein
Subjekt mit Brustkrebs, wobei besagtes Verfahren
Folgendes umfasst: Bestimmung einer Menge von
Bad-Protein in einer aus besagtem Patienten erhal-
tenen Probe mithilfe eines Antikörpers oder Antigen-
bindenden Fragments davon, der bzw. das spezi-
fisch an Bad-Protein bindet, und anschließende Be-
stimmung mindestens eines an das Subjekt zu ver-
abreichenden Chemotherapeutikums, worin, wenn
der in der Probe bestimmte Spiegel von Bad-Protein
hoch ist, dann das mindestens eine anschließend
an den Patienten zu verabreichende Chemothera-
peutikum ein Taxan umfasst, und, wenn der in der
Probe bestimmte Spiegel von Bad-Protein niedrig
ist, dann das mindestens eine anschließend an den
Patienten zu verabreichende Chemotherapeutikum
kein Taxan umfasst, worin besagte Probe eine Brust-
gewebeprobe ist.

2. Verfahren nach Anspruch 1, worin die in besagter
Probe von besagtem Subjekt vorliegende Menge
von Bad-Protein mithilfe von quantitativer fluores-
zenzaktivierter Zellsortierung, enzymgekoppeltem
Immunadsorptionstest, Immunhistochemie, quanti-
tativer Immunhistochemie, Fluoreszenz-Resonanz-
energietransfer, Förster-Resonanzenergietransfer,
Immunoblot-Assay oder Co-Immunopräzipitations-
Assay bestimmt wird.

3. Verfahren nach Anspruch 2, worin die in besagter
Probe von besagtem Subjekt vorliegende Menge
von Bad-Protein mithilfe von Immunhistochemie be-
stimmt wird.

4. Verfahren nach irgendeinem der Ansprüche 1 bis 3,
worin besagter Antikörper ein monoklonaler Antikör-
per ist.

5. Verfahren nach irgendeinem der Ansprüche 1 bis 4,
worin besagtes Taxan Paclitaxel, Docetaxel oder
NAB-Paclitaxel ist.

6. Verfahren nach irgendeinem der Ansprüche 1 bis 5,
worin der Antikörper ferner ein Label umfasst, worin
das Label Folgendes ist: ein Enzym, eine protheti-
sche Gruppe, ein Fluoreszenzlabel, ein Lumines-
zenzlabel, ein Biolumineszenzlabel, ein radioaktives
Label, ein Positronemissionstomographie-Label
oder ein paramagnetisches Metallion.

Revendications

1. Un procédé destiné à déterminer le traitement pour
un sujet ayant un cancer du sein, ledit procédé con-
sistant à : déterminer une quantité de protéine Bad
dans un échantillon obtenu dudit patient par un an-
ticorps ou un fragment de liaison d’antigène de celui-
ci qui se lie spécifiquement à une protéine Bad, et
ensuite déterminer un ou plusieurs agents chimio-
thérapeutiques à administrer au sujet, dans lequel,
si le niveau de protéine Bad déterminé dans l’échan-
tillon est élevé, alors le ou les agents chimiothéra-
peutiques à administrer ensuite au patient compren-
nent un taxane, et si le niveau de protéine Bad dé-
terminé dans l’échantillon est faible, alors le ou les
agents chimiothérapeutiques à administrer ensuite
au patient ne comprennent pas un taxane, dans le-
quel ledit échantillon est un échantillon de tissu
mammaire.

2. Le procédé selon la revendication 1, dans lequel la
quantité de protéine Bad présente dans ledit échan-
tillon dudit sujet est déterminée par tri cellulaire ac-
tivé par fluorescence quantitatif, par dosage immu-
noenzymatique, par immunohistochimie, par immu-
nohistochimie quantitative, par transfert d’énergie
par résonance de fluorescence, par transfert d’éner-
gie par résonance de Forster, par immunotransfert
ou par co-immunoprécipitation.

3. Le procédé selon la revendication 2, dans lequel la
quantité de protéine Bad présente dans ledit échan-
tillon dudit sujet est déterminée par immunohistochi-
mie.

4. Le procédé selon l’une quelconque des revendica-
tions 1 à 3, dans lequel ledit anticorps est un anti-
corps monoclonal.

5. Le procédé selon l’une quelconque des revendica-
tions 1 à 4, dans lequel ledit taxane est le paclitaxel,
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le docetaxel ou le NAB-paclitaxel.

6. Le procédé selon l’une quelconque des revendica-
tions 1 à 5, dans lequel l’anticorps comprend en outre
un marqueur, dans lequel le marqueur est : une en-
zyme, un groupement prosthétique, un marqueur
fluorescent, un marqueur luminescent, un marqueur
bioluminescent, un marqueur radioactif, un mar-
queur de tomographie par émission de positrons ou
un ion métallique paramagnétique.
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