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METHODS FOR TREATING CANCER AND PREDICTING DRUG RESPONSIVENESS IN CANCER
PATIENTS

ABSTRACT
Featured are methods of treating a patient with cancer by administering, e.g., a secretory
phospholipase Az (sPLAz) hydrolysable, cisplatin-containing liposome composition (e.g., LiPlaCis). The
patient may be assessed for their responsiveness to the liposomal therapy prior to treatment using the
methods, devices, and kits also described herein for detecting a level of one or more biomarkers in a

sample from the patient with cancer.
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METHODS FOR TREATING CANCER AND PREDICTING DRUG RESPONSIVENESS IN CANCER
PATIENTS

FIELD OF THE INVENTION
The invention pertains to methods of treating cancer in subjects in need thereof and using

biomarkers to predict responsiveness of a cancer to a cancer treatment.

BACKGROUND

Cancer remains one of the deadliest threats to human health. In 2013, the global cancer burden
was estimated to be at least 14.1 million new cases and 8.2 million cancer deaths. These statistics are
predicted to increase further by 2025. An effective treatment strategy is needed.

Cisplatin, an inorganic platinum-based anti-neoplastic agent, is one of the most effective and
widely used anticancer drugs in the world and is commonly used for the treatment of a wide variety of
cancers, such as breast, testicular, lung and ovarian cancers. A major obstacle to widespread use of
cisplatin is the persistence of severe toxic side effects. Thus, there exists a need for improved cisplatin
formulations and dosage regimens for treating cancer that produce fewer toxic side effects. Methods for

determining whether a cancer will be responsive to a cisplatin therapy are also needed.

SUMMARY OF THE INVENTION

Featured are methods for treating cancer using two doses of a liposomal cisplatin formulation
(e.g., LiPIaCis) given on day 1 and day 8 of a three week treatment cycle. Also featured are methods for
determining the responsiveness of a subject (e.g., a human) with a cancer (e.g., breast cancer) to
treatment with the liposomal cisplatin formulation (e.g., LiPlaCis) by detecting a level of one or more
biomarkers of sensitivity and/or resistance, such as the biomarkers set forth in one or more of Tables 2-5.

In a first aspect is a method of treating a subject (e.g., a human) with a cancer by administering to
the subject at least two doses (e.g., first and second doses) of a composition that contains a secretory
phospholipase A2 (sPLA2) hydrolysable, cisplatin-containing liposome (e.g., LiPlaCis) on day 1 and day 8,
respectively, of at least one three week treatment cycle, in which each of the doses of the liposomal
composition contain cisplatin in an amount of about 75 mg to about 90 mg, or cisplatin in an amount of
about 40 mg/m? body surface area to about 55 mg/m? body surface area of the subject.

In some embodiments of the first aspect, the first and/or second doses of the liposomal
composition contain about 75 mg cisplatin. In other embodiments, the first and/or second doses of the
liposomal composition contain about 90 mg cisplatin.

In other embodiments of the first aspect, the first and/or second doses of the composition contain

cisplatin in an amount of about 40 mg/m? body surface area of the subject. In other embodiments, the
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first and/or second doses of the liposomal composition contain cisplatin in an amount of about 55 mg/m?
body surface area of the subject.

The method may also involve administering the liposomal composition in an amount that provides
about 150 mg to about 180 mg cisplatin to the subject in each three week treatment cycle. In some
embodiments, an amount of about 150 mg cisplatin or an amount of about 180 mg cisplatin is
administered to the subject in each three week treatment cycle.

In some embodiments of the first aspect, the method further includes the step of administering
one or more additional therapies to the subject prior to, concurrently with, or after administration of the
liposomal composition. The additional therapies may include surgery, radiation, or a therapeutic agent.
The therapeutic agent may be selected from the group consisting of docetaxel, cabazitaxel, mitoxantrone,
estramustine, prednisone, carboplatin, bevacizumab, paclitaxel, gemcitabine, doxorubicin, topotecan,
etoposide, tamoxifen, letrozole, sorafenib, fluorouracil, capecitabine, oxaliplatin, interferon-alpha, 5-
fluorouracil (5-FU), a histone deacetylase (HDAC) inhibitor, ipilimumab, bortezomib, carfilzomib,
thalidomide, lenalidomide, pomalidomide, dexamethasone, cyclophosphamide, vincristine, melphalan,
tegafur, irinotecan, cetuximab, leucovorin, SN-38, everolimus, temsirolimus, bleomycin, lomustine,
depsipeptide, erlotinib, cisplatin, busulfan, epirubicin, arsenic trioxide, bendamustine, fulvestrant,
teniposide, adriamycin, decitabine, estramustine, azaguanine, aclarubicin, mitomycin, paclitaxel, taxotere,
APOO010, ara-c, methylprednisolone, methotrexate, methyl-gag, belinostat, idarubicin, IL4-PR38, valproic
acid, all-trans retinoic acid (ATRA), cytoxan, suberoylanilide hydroxamic acid, leukeran, fludarabine,
vinblastine, dacarbazine, hydroxyurea, tegafur, daunorubicin, mechlorethamine, streptozocin, carmustine,
mercaptopurine, dactinomycin, tretinoin, ifosfamide, floxuridine, thioguanine, PSC 833, herceptin,
celecoxib, iressa, anastrozole, and rituximab.

In some embodiments of the first aspect, the liposomal composition is administered to the subject
intravenously, intramuscularly, transdermally, intradermally, intra-arterially, intracranially, subcutaneously,
intraorbitally, intraventricularly, intraspinally, intraperitoneally, or intranasally. For example, the liposomal
composition is administered to the subject by intravenous infusion. In some embodiments, the liposomal
composition is administered to the subject over a period of about 2-3 hours. For example, the
composition is administered to the subject as a 2 or 3 hour infusion.

In some embodiments of the first aspect, the three week treatment cycle is repeated two to
twenty times. For example, the three week treatment cycle can be repeated two times, three times, four
times, five times, ten times, fifteen times, or twenty times. Each three week treatment cycle can begin

immediately after the conclusion of the prior three week cycle or one or more of the three week cycles
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can be separated by a period of a day (e.g., 1-6 days), a week (e.g., 1-4 weeks), a month (e.g., 1-12
months), or a year.

In some embodiments of the first aspect, the subject has been determined to be responsive to the
liposomal composition (e.g., LiPlaCis) prior to administration of the liposomal composition.

In other embodiments of the first aspect, the method of treating a subject with cancer with the
liposomal composition (e.g., LiPlaCis) further includes the step of determining the responsiveness of the
subject to the liposomal composition. Responsiveness of the subject to the liposomal composition can be
determined, e.g., by contacting a sample from the subject (e.g., a sample containing one or more nucleic
acid molecules from the subject, such as a tumor sample) with a device that contains (i) one or more
single-stranded nucleic acid molecules capable of specifically hybridizing with nucleotides of one or more
biomarkers of sensitivity selected from those listed in Tables 2 and/or 4, or a complement thereof; and/or
(ii) one or more single-stranded nucleic acid molecules capable of specifically hybridizing with nucleotides
of one or more biomarkers of resistance selected from those listed in Tables 3 and/or 5, or a complement
thereof. The level of the one or more biomarkers of sensitivity or the complement thereof and/or the level
of the one or more biomarkers of resistance, or a complement thereof, in the sample is detected by, e.g.,
detecting hybridization between the one or more single-stranded nucleic acid molecules of the device and
the one or more nucleic acid molecules of the sample. In some embodiments, the one or more
biomarkers of sensitivity is not C1QR1 (SEQ ID NO: 13), SLA (SEQ ID NO: 48), PTPN7 (SEQ ID NO: 77),
CENTB1 (SEQ ID NO: 37), IFI16 (SEQ ID NO: 17 or 261), ARHGEF6 (SEQ ID NO: 36 or 294), CD3D
(SEQ ID NO: 81), ARHGAP15 (SEQ ID NO: 30), HCLS1 (SEQ ID NO: 16 or 259), CD53 (SEQ ID NO:
282), PTPRCAP (SEQ ID NO: 8), and/or PTPRC (SEQ ID NO: 10, 18, 25, or 243).

In some embodiments of the first aspect, the subject is determined to be responsive to the
liposomal composition (e.g., LiPlaCis) if: i) the level of the biomarker(s) of sensitivity, or the complement
thereof, is substantially similar to the level of the biomarker(s) of sensitivity, or the complement thereof, in
a cell or tissue known to be sensitive to the liposomal composition; and/or ii) the level of the biomarker(s)
of resistance, or the complement thereof, is substantially dissimilar to the level of the biomarker(s) of
resistance, or the complement thereof, in a cell or tissue known to be resistant to the liposomal
composition.

In some embodiments, the responsiveness of the subject to the liposomal composition is
determined by detecting the level of PLA2G2A (SEQ ID NO: 380), or a complement thereof, in the sample
from the subject. For example, the responsiveness of the subject to the liposomal composition can be
determined by detecting the level of PLA2G2A (SEQ ID NO: 380), or a complement thereof by performing
microarray analysis or qRT-PCR.

In other embodiments, the method of determining the responsiveness of the subject to the
liposomal composition (e.g., LiPlaCis) includes the step of detecting sPLA2 protein in a tumor sample from
the subject. The sPLA2 protein can be detected by contacting the tumor sample with an anti-sPLA2
antibody and detecting binding between the sPLA: protein and the anti-sPLAz antibody. The method may
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include detecting the level of one or more biomarkers of sensitivity and/or resistance (Tables 2-5) in a
sample from the subject and detecting the level of sPLAz protein in a tumor sample from the subject. In
yet other embodiments, the method further includes the step of administering one or more cancer
therapies other than the liposomal composition (e.g., LiPlaCis) to the subject when the subject is
determined to be responsive to the liposomal composition.

In some embodiments of the first aspect, the cell (e.g., a cancer cell) or tissue (e.g., a tumor
tissue) known to be sensitive to the liposomal composition and/or the cell or tissue known to be resistant
to the liposomal composition is of the same type as a cell or tissue in the sample from the patient or from
which the one or more nucleic acid molecules of the sample are derived. In particular, the cell (e.g., a
cancer cell) or tissue (e.g., a tumor tissue) known to be sensitive to the liposomal composition and/or the
cell or tissue known to be resistant to the liposomal composition is of the same type of cancer (e.g.,
breast cancer) as a cell or tissue in the sample from the subject or from which the one or more nucleic
acid molecules of the sample are derived, which can provide, e.g., a control from which to assess
whether the subject will be sensitive or resistant to the liposomal composition.

In some embodiments, the sample from the subject is a tumor sample. In some embodiments, the
subject is resistant to one or more cancer therapies (e.g., surgery, radiation, or a therapeutic agent) other
than the liposomal composition (e.g., LiPlaCis).

In some embodiments of the first aspect, the cancer is selected from a solid tumor cancer and a
hematological cancer. For example, the cancer can be breast cancer, acute myelogenous leukemia
(AML), acute lympho-blastic leukemia (ALL), chronic lymphocytic leukemia (CLL), myelodysplastic
syndrome (MDS), chronic myelogenous leukemia - chronic phase (CMLCP), diffuse large B-cell
lymphoma (DLBCL), cutaneous T-cell lymphoma (CTCL), peripheral T-cell lymphoma (PTCL), Hodgkin's
lymphoma, hepatocellular carcinoma (HCC), cervical cancer, renal cell carcinoma (RCC), esophageal
cancer, melanoma, glioma, pancreatic cancer, gastrointestinal stromal tumors (GIST), sarcoma, non-
small cell lung carcinoma (NSCLC), prostate cancer, ovarian cancer, colon cancer, bladder cancer, and
squamous cell carcinoma of the head and neck (SCCHN). In particular, the cancer can be breast cancer,
such as an estrogen receptor-positive (ERpos) breast cancer and/or a metastatic form of breast cancer.

In some embodiments, the subject may exhibit cancer relapse (e.g., relapse of breast cancer),
such as relapse after a first cancer treatment and prior to treatment with the liposomal composition (e.g.,
LiPlaCis). Alternatively, the subject may have not been administered any treatment for cancer prior to
administration of the liposomal composition (e.g., LiPlaCis). Additionally, the responsiveness of the
subject to the liposomal composition may not have been determined prior to treatment and/or may be
determined during or after a cancer treatment (e.g., treatment with cisplatin, such as with LiPlaCis).

In some embodiments, the device for determining the responsiveness of a subject to treatment
with a liposomal composition described herein (e.g., LiPlaCis) can include at least two, at least three, at
least four, at least five, at least six, at least seven, at least eight, at least nine, at least ten, or more single-

stranded nucleic acid molecules capable of specifically hybridizing with the nucleotides of one or more
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biomarkers of sensitivity selected from the biomarkers of Tables 2 and 4, or a complement thereof (e.g.,
COLS5A2 (SEQ ID NO: 73 or 211); and/or at least two, at least three, at least four, at least five, at least six,
at least seven, at least eight, at least nine, at least ten, or more single-stranded nucleic acid molecules
capable of specifically hybridizing with the nucleotides of one or more biomarkers of resistance selected
from the biomarkers of Tables 3 and 5, or a complement thereof (e.g., SFN (SEQ ID NO: 96 OR 324)). In
particular, one or more of the single-stranded nucleic acid molecules of the device may have a length in
the range of 10 to 100 nucleotides (e.g., .a length in the range of 20 to 60 nucleotides). The one or more
single-stranded nucleic acid molecules may also be labeled and/or immobilized on a solid substrate.

In some embodiments, the method for determining the responsiveness of a subject to treatment
with a liposomal composition described herein (e.g., LiPlaCis) may include converting the level of the one
or more biomarkers of sensitivity, or the complement thereof (e.g., one, two, three, four, five, ten, twenty,
or all of the biomarkers shown in Tables 2 and 4, such as COL5A2 (SEQ ID NO: 73 or 211)), and/or the
one or more biomarkers of resistance, or the complement thereof (e.g., one, two, three, four, five, ten,
twenty, or all of the biomarkers shown in Tables 3 and 5, such as SFN (SEQ ID NO: 96 OR 324)), into a
mean score, in which the mean score indicates the responsiveness of the subject to the liposomal
composition (e.g., LiPlaCis). The method can further include subtracting the mean score for one or more
of the biomarkers of resistance (e.g., one, two, three, four, five, ten, twenty, or all of the biomarkers shown
in Tables 3 and 5, such as SFN (SEQ ID NO: 96 OR 324)) from the mean score for one or more of the
biomarkers of sensitivity (e.g., one, two, three, four, five, ten, twenty, or all of the biomarkers shown in
Tables 2 and 4, such as COL5A2 (SEQ ID NO: 73 or 211) to obtain a difference score, in which the
difference score indicates the responsiveness of the subject to the liposomal composition. In particular,
the mean score and/or the difference score above a cutoff value (e.g., a cutoff value of about 0.1, about
0.15, about 0.2, about 0.25, about 0.3, about 0.35, about 0.4, about 0.45, about 0.5, or greater) indicates
that the subject is responsive to the liposomal composition.

In other embodiments, the device is a microarray, such as a deoxyribonucleic acid (DNA)-based
platform. Alternatively, the device is for performing a gRT-PCR reaction (e.g., the device is used with a
system for detecting the amplification product, for example, by fluorescence or by another method). The
methods may also utilize both a microarray and a qRT-PCR device. Thus, the level of the biomarker(s) of
sensitivity (e.g., one, two, three, four, five, ten, twenty, or all of the biomarkers shown in Tables 2 and 4,
such as COL5A2 (SEQ ID NO: 73 or 211), and/or the biomarker(s) of resistance (e.g., one, two, three,
four, five, ten, twenty, or all of the biomarkers shown in Tables 3 and 5, such as SFN (SEQ ID NO: 96 OR
324)), can be measured using gRT-PCR. In particular, the level of the one or more biomarkers of
sensitivity, or the complement thereof (e.g., one, two, three, four, five, ten, twenty, or all of the biomarkers
shown in Tables 2 and 4, such as COL5A2 (SEQ ID NO: 73 or 211)), and/or the one or more biomarkers
of resistance, or the complement thereof (e.g., one, two, three, four, five, ten, twenty, or all of the
biomarkers shown in Tables 3 and 5, such as SFN (SEQ ID NO: 96 OR 324)), are detected by performing
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microarray analysis or gRT-PCR. Additionally, the nucleic acid molecules of the sample may include
mMRNA or a cDNA thereof.

In still other embodiments, the biomarker of sensitivity may be selected from one or more of
COL5A2 (SEQ ID NO: 73 or 211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3
or 280), ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID NO: 5 or 223), EVL (SEQ ID NO: 6), SACS (SEQ ID
NO: 7), EBI2 (SEQ ID NO: 9), ANP32E (SEQ ID NO: 11), SFPQ (SEQ ID NO: 12, 38 or 272), FNBP1
(SEQ ID NO: 14 or 28), CBFB (SEQ ID NO: 15), SFRS7 (SEQ ID NO: 19 or 54), and CAP350 (SEQ ID
NO: 20 or 61). The biomarker of resistance may be selected from one or more of S SFN (SEQ ID NO: 96
or 324), LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ
ID NO: 100), DBNDD2 (SEQ ID NO: 102 or 365), TACSTD1 (SEQ ID NO: 104), MISP (SEQ ID NO: 105),
KRT8 (SEQ ID NO: 106), JUP (SEQ ID NO: 107 or 400), KRT18 (SEQ ID NO: 108 or 306), FA2H (SEQ
ID NO: 109), MGAT4B (SEQ ID NO: 110), DSG2 (SEQ ID NO:111 or 312), and LRP5 (SEQ ID NO: 112).

For example, the biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or 211) and
ITGA4 (SEQ ID NO: 1). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or 211),
ITGA4 (SEQ ID NO: 1), and MSN (SEQ ID NO: 2). The biomarkers of sensitivity may include COL5A2
(SEQIDNO 73 0or 211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), and FAM46A (SEQ ID NO: 3 OR
280). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or 211), ITGA4 (SEQ ID NO: 1),
MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280), and ITGB2 (SEQ ID NO: 4). The biomarkers of
sensitivity may include COL5A2 (SEQ ID NO 73 or 211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2),
FAMA46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID NO: 4), and DOCK2 (SEQ ID NO: 5 OR 223). The
biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or 211), ITGA4 (SEQ ID NO: 1), MSN
(SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID NO: 5 OR
223), and EVL (SEQ ID NO: 6). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or
211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID
NO: 4), DOCK2 (SEQ ID NO: 5 OR 223), EVL (SEQ ID NO: 6), and SACS (SEQ ID NO: 7). The
biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or 211), ITGA4 (SEQ ID NO: 1), MSN
(SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID NO: 5 OR
223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7), and PTPRCAP (SEQ ID NO: 8). The biomarkers of
sensitivity may include COL5A2 (SEQ ID NO 73 or 211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2),
FAM46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID NO: 5 OR 223), EVL (SEQ
ID NO: 6), SACS (SEQ ID NO: 7), PTPRCAP (SEQ ID NO: 8), and EBI2 (SEQ ID NO: 9). The
biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or 211), ITGA4 (SEQ ID NO: 1), MSN
(SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID NO: 5 OR
223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7), PTPRCAP (SEQ ID NO: 8), EBI2 (SEQ ID NO: 9),
and PTPRC (SEQ ID NO: 10, 18, 25, OR 243). The biomarkers of sensitivity may include COL5A2 (SEQ
ID NO 73 or 211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280),
ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID NO: 5 OR 223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7),
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PTPRCAP (SEQ ID NO: 8), EBI2 (SEQ ID NO: 9), PTPRC (SEQ ID NO: 10, 18, 25, OR 243), and
ANP32E (SEQ ID NO: 11). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or 211),
ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID NO: 4),
DOCK2 (SEQ ID NO: 5 OR 223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7), PTPRCAP (SEQ ID NO:
8), EBI2 (SEQ ID NO: 9), PTPRC (SEQ ID NO: 10, 18, 25, OR 243), ANP32E (SEQ ID NO: 11), and
SFPQ (SEQ ID NO: 12, 38 OR 272). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73
or 211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 OR 280), ITGB2 (SEQ ID
NO: 4), DOCK2 (SEQ ID NO: 5 OR 223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7), PTPRCAP (SEQ
ID NO: 8), EBI2 (SEQ ID NO: 9), PTPRC (SEQ ID NO: 10, 18, 25, OR 243), ANP32E (SEQ ID NO: 11),
SFPQ (SEQ ID NO: 12, 38 OR 272), and C1QR1 (SEQ ID NO: 13). The biomarkers of sensitivity may
include COL5A2 (SEQ ID NO 73 or 211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ
ID NO: 3 OR 280), ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID NO: 5 OR 223), EVL (SEQ ID NO: 6), SACS
(SEQ ID NO: 7), PTPRCAP (SEQ ID NO: 8), EBI2 (SEQ ID NO: 9), PTPRC (SEQ ID NO: 10, 18, 25, OR
243), ANP32E (SEQ ID NO: 11), SFPQ (SEQ ID NO: 12, 38 OR 272), C1QR1 (SEQ ID NO: 13), and
FNBP1 (SEQ ID NO: 14 OR 28). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO 73 or
211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 or 280), ITGB2 (SEQ ID
NO: 4), DOCK2 (SEQ ID NO: 5 or 223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7), PTPRCAP (SEQ ID
NO: 8), EBI2 (SEQ ID NO: 9), PTPRC (SEQ ID NO: 10, 18, 25, or 243), ANP32E (SEQ ID NO: 11), SFPQ
(SEQ ID NO: 12, 38 or 272), C1QR1 (SEQ ID NO: 13), FNBP1 (SEQ ID NO: 14 or 28), and CBFB (SEQ
ID NO: 15). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO: 73 or 211), ITGA4 (SEQ ID
NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 or 280), ITGB2 (SEQ ID NO: 4), DOCK2 (SEQ ID
NO: 5 or 223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7), EBI2 (SEQ ID NO: 9), ANP32E (SEQ ID NO:
11), SFPQ (SEQ ID NO: 12, 38 or 272), FNBP1 (SEQ ID NO: 14 or 28), CBFB (SEQ ID NO: 15), and
SFRS7 (SEQ ID NO: 19 or 54). The biomarkers of sensitivity may include COL5A2 (SEQ ID NO: 73 or
211), ITGA4 (SEQ ID NO: 1), MSN (SEQ ID NO: 2), FAM46A (SEQ ID NO: 3 or 280), ITGB2 (SEQ ID
NO: 4), DOCK2 (SEQ ID NO: 5 or 223), EVL (SEQ ID NO: 6), SACS (SEQ ID NO: 7), EBI2 (SEQ ID NO:
9), ANP32E (SEQ ID NO: 11), SFPQ (SEQ ID NO: 12, 38 or 272), FNBP1 (SEQ ID NO: 14 or 28), CBFB
(SEQ ID NO: 15), SFRS7 (SEQ ID NO: 19 or 54), and CAP350 (SEQ ID NO: 20 or 61).

For example, the biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324) and LISCH7
(SEQ ID NO: 97). The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324), LISCH7 (SEQ
ID NO: 97), and EPB41L4B (SEQ ID NO: 98). The biomarkers of resistance may include SFN (SEQ ID
NO: 96 or 324), LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98), and MST1R (SEQ ID NO: 99).
The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324), LISCH7 (SEQ ID NO: 97),
EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), and ITGB4 (SEQ ID NO: 100). The biomarkers
of resistance may include SFN (SEQ ID NO: 96 or 324), LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID
NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO: 100), and DBNDD2 (SEQ ID NO: 102 OR 365).
The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324), LISCH7 (SEQ ID NO: 97),
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EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO: 100), DBNDD2 (SEQ ID
NO: 102 OR 365), and TACSTD1 (SEQ ID NO: 104). The biomarkers of resistance may include SFN
(SEQ ID NO: 96 or 324), LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO:
99), ITGB4 (SEQ ID NO: 100), DBNDD2 (SEQ ID NO: 102 OR 365), TACSTD1 (SEQ ID NO: 104), and
MISP (SEQ ID NO: 105). The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324),
LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO:
100), DBNDD2 (SEQ ID NO: 102 OR 365), TACSTD1 (SEQ ID NO: 104), MISP (SEQ ID NO: 105), and
KRT8 (SEQ ID NO: 106). The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324),
LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO:
100), DBNDD2 (SEQ ID NO: 102 OR 365), TACSTD1 (SEQ ID NO: 104), MISP (SEQ ID NO: 105), KRT8
(SEQ ID NO: 106), and JUP (SEQ ID NO: 107 OR 400). The biomarkers of resistance may include SFN
(SEQ ID NO: 96 or 324), LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO:
99), ITGB4 (SEQ ID NO: 100), DBNDD2 (SEQ ID NO: 102 OR 365), TACSTD1 (SEQ ID NO: 104), MISP
(SEQ ID NO: 105), KRT8 (SEQ ID NO: 106), JUP (SEQ ID NO: 107 OR 400), and KRT18 (SEQ ID NO:
108 OR 306. The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324), LISCH7 (SEQ ID
NO: 97), EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO: 100), DBNDD2
(SEQ ID NO: 102 OR 365), TACSTD1 (SEQ ID NO: 104), MISP (SEQ ID NO: 105), KRT8 (SEQ ID NO:
106), JUP (SEQ ID NO: 107 OR 400), KRT18 (SEQ ID NO: 108 OR 306, and FA2H (SEQ ID NO: 109).
The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324), LISCH7 (SEQ ID NO: 97),
EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO: 100), DBNDD2 (SEQ ID
NO: 102 OR 365), TACSTD1 (SEQ ID NO: 104), MISP (SEQ ID NO: 105), KRT8 (SEQ ID NO: 106), JUP
(SEQ ID NO: 107 OR 400), KRT18 (SEQ ID NO: 108 OR 306, FA2H (SEQ ID NO: 109), and MGAT4B
(SEQ ID NO: 110). The biomarkers of resistance may include SFN (SEQ ID NO: 96 or 324), LISCH7
(SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98), MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO: 100),
DBNDD2 (SEQ ID NO: 102 OR 365), TACSTD1 (SEQ ID NO: 104), MISP (SEQ ID NO: 105), KRT8 (SEQ
ID NO: 106), JUP (SEQ ID NO: 107 OR 400), KRT18 (SEQ ID NO: 108 OR 306, FA2H (SEQ ID NO:
109), MGAT4B (SEQ ID NO: 110), and DSG2 (SEQ ID NO:111 OR 312). The biomarkers of resistance
may include SFN (SEQ ID NO: 96 or 324), LISCH7 (SEQ ID NO: 97), EPB41L4B (SEQ ID NO: 98),
MST1R (SEQ ID NO: 99), ITGB4 (SEQ ID NO: 100), DBNDD2 (SEQ ID NO: 102 OR 365), TACSTD1
(SEQ ID NO: 104), MISP (SEQ ID NO: 105), KRT8 (SEQ ID NO: 106), JUP (SEQ ID NO: 107 OR 400),
KRT18 (SEQ ID NO: 108 OR 306, FA2H (SEQ ID NO: 109), MGAT4B (SEQ ID NO: 110), DSG2 (SEQ ID
NO:111 OR 312), and LRP5 (SEQ ID NO: 112).

A second aspect features a composition containing an sPLAz hydrolysable, cisplatin-containing
liposome (e.g., LiPlaCis) for use in treating cancer in a subject (e.g., a human, such as a human with
cancer), in which the composition is formulated for administration in at least two doses (e.g., first and
second doses). Each of the doses contains cisplatin in an amount of about 75 mg to about 90 mg, or

cisplatin in an amount of about 40 mg/m? body surface area to about 55 mg/m? body surface area. The
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doses of the formulation are characterized as being prepared for administration to the subject on day 1
and day 8, respectively, of at least one three week treatment cycle.

A third aspect features a use of a composition containing an sPLAz hydrolysable, cisplatin-
containing liposome (e.g., LiPlaCis) in the manufacture of a medicament for treating cancer in a subject in
need thereof (e.g., a human, such as a human with cancer). The composition is formulated for
administration in at least two doses (e.g., first and second doses). Each of the doses contain cisplatin in
an amount of about 75 mg to about 90 mg or cisplatin in an amount of about 40 mg/m? body surface area
to about 55 mg/m? body surface area. The doses of the formulation are characterized as being prepared
for administration on day 1 and day 8, respectively, of at least one three week treatment cycle.

A fourth aspect features a kit containing: i) a composition containing an sPLA:z hydrolysable,
cisplatin-containing liposome (e.g., LiPlaCis) for use in treating cancer in a subject in need thereof (e.g., a
human, such as a human with cancer), in which the composition is present in the kit in a concentrated
form that can be diluted into at least two doses (e.g., first and second doses). Each of the doses contain
cisplatin in an amount of about 75 mg to about 90 mg or cisplatin in an amount of about 40 mg/m? body
surface area to about 55 mg/m? body surface area. The liposomal composition in the kit may also be
diluted to a ready to use form that can be divided into the two doses without the need for dilution. The kit
also, optionally, contains instructions for administering the composition to the subject, e.g., a first dose of
the compositionon day 1 and a second dose of the composition on day 8 of at least one three week
treatment cycle.

All of the embodiments discussed above in connection with the first aspect are equally applicable

to each of the second, third, and fourth aspects.

Definitions

W n

As used herein, “a” or “an” means “at least one” or “one or more” unless otherwise indicated. In
addition, the singular forms “a”, “an”, and “the” include plural referents unless the context clearly dictates
otherwise.

As used herein, “about” refers to an amount that is + 10% of the recited value.

By “biomarker” is meant a nucleic acid molecule (e.g., a mRNA or its complement, for example, a
cDNA) or a protein encoded by the nucleic acid molecule that is present in, or is from, a cell or tissue
(e.g., a cancer cell or a tumor tissue). The expression of the biomarker correlates to the responsiveness
(e.g., sensitivity or resistance) of the cell or tissue (and, thus, the patient in which the cell or tissue resides
or the patient from which the cell or tissue was obtained) to a cancer treatment (e.g., LiPlaCis). In
particular, a biomarker of sensitivity is a nucleic acid molecule (e.g., a mRNA or its complement)
expressed from any one of the genes shown in Tables 2 and 4, or the protein encoded by the nucleic acid

molecule, and a biomarker of resistance is a nucleic acid molecule (e.g., a mRNA or its complement)
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expressed from any one of the genes shown in Tables 3 and 5, or the protein encoded by the nucleic acid
molecule.

The terms “cancer” and “cancerous” refer to or describe the physiological condition in mammals
(e.g., humans) that is typically characterized by unregulated cell proliferation. Examples of cancer
include, but are not limited to, prostate cancer, ovarian cancer (e.g., ovarian adenocarcinoma or
embryonal carcinoma), liver cancer (e.g., hepatocellular carcinoma (HCC) or hepatoma), myeloma (e.g.,
multiple myeloma), colorectal cancer (e.g., colon cancer and rectal cancer), leukemia (e.g., acute myeloid
leukemia, acute lymphoid leukemia, chronic myeloid leukemia, chronic lymphocytic leukemia, acute
myeloblastic leukemia, acute promyelocytic leukemia, acute myelomonocytic leukemia, acute monocytic
leukemia, acute erythroleukemia, and chronic leukemia), myelodysplastic syndrome, lymphoma (e.g.,
diffuse large B-cell lymphoma, cutaneous T-cell lymphoma, peripheral T-cell lymphoma, Hodgkin's
lymphoma, non-Hodgkin's lymphoma, Waldenstrom's macroglobulinemia, and lymphocytic lymphoma),
cervical cancer, esophageal cancer, melanoma, glioma (e.g., oligodendroglioma), pancreatic cancer (e.g.,
adenosquamous carcinoma, signet ring cell carcinoma, hepatoid carcinoma, colloid carcinoma, islet cell
carcinoma, and pancreatic neuroendocrine carcinoma), gastrointestinal stromal tumor, sarcoma (e.g.,
fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, leiomyosarcoma, Ewing's
sarcoma, and rhabdomyosarcoma), breast cancer (e.g., medullary carcinoma), ER-positive cancer,
bladder cancer, head and neck cancer (e.g., squamous cell carcinoma of the head and neck), lung
cancer (e.g., non-small cell lung carcinoma, large cell carcinoma, bronchogenic carcinoma, and papillary
adenocarcinoma), metastatic cancer, oral cavity cancer, uterine cancer, testicular cancer (e.g., seminoma
and embryonal carcinoma), skin cancer (e.g., squamous cell carcinoma and basal cell carcinoma), thyroid
cancer (e.g., papillary carcinoma and medullary carcinoma), brain cancer (e.g., astrocytoma and
craniopharyngioma), stomach cancer, intra-epithelial cancer, bone cancer, biliary tract cancer, eye
cancer, larynx cancer, kidney cancer (e.g., renal cell carcinoma and Wilms tumor), gastric cancer,
blastoma (e.g., nephroblastoma, medulloblastoma, hemangioblastoma, neuroblastoma, and
retinoblastoma), polycythemia vera, chordoma, synovioma, mesothelioma, adenocarcinoma, sweat gland
carcinoma, sebaceous gland carcinoma, cystadenocarcinoma, bile duct carcinoma, choriocarcinoma,
epithelial carcinoma, ependymoma, pinealoma, acoustic neuroma, schwannoma, meningioma, pituitary
adenoma, nerve sheath tumor, cancer of the small intestine, cancer of the endocrine system, cancer of
the penis, cancer of the urethra, cutaneous or intraocular melanoma, a gynecologic tumor, solid tumors of
childhood, and neoplasms of the central nervous system. The term cancer includes solid tumors (e.g.,
breast cancer) and hematological cancers (e.g., cancer of the blood, such as lymphoma (e.g., cutaneous
T-cell lymphoma (CTCL)).

The terms “expression level” and “level of expression,” as used herein, refer to the amount of a

gene product (e.g., DNA, RNA (e.g. messenger RNA (mRNA)), or a protein encoded by a given gene) in
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a cell (e.g., a cancer cell), a tissue (e.g., a tumor tissue), a biological sample, or a subject (e.g., a human,
such as a human with cancer).

“Gene” as used herein indicates a coding or noncoding gene whose activity can be determined by
measuring the produced RNA. Examples include protein coding genes, microRNAs, small nuclear RNAs
and other RNAs with catalytic, regulatory or coding properties.

As used herein, “inhibit growth” means causing a reduction in cell growth (e.g., cancer cell
growth, which can be assessed using, e.g., the NCI60 cancer cell lines) in vivo or in vitro by, e.g., 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, or 99% or more, as evident by a reduction in the
proliferation of cells exposed to a treatment (e.g., an sPLAz hydrolysable, cisplatin-containing liposome
described herein), relative to the proliferation of cells in the absence of the treatment. Growth inhibition
may be the result of a treatment (e.g., treatment with the sPLAz hydrolysable, cisplatin-containing
liposome) that induces apoptosis in a cell, induces necrosis in a cell, slows cell cycle progression,
disrupts cellular metabolism, induces cell lysis, or induces some other mechanism that reduces the
proliferation of cells.

As used herein, the term “microarray” refers to a device employed by any method that quantifies
one or more subject oligonucleotides, e.g., RNA, DNA, cDNA, or analogues thereof, at a time. For
example, many DNA microarrays, including those made by Affymetrix (e.g., an Affymetrix HG-U133A or
HG-U133_Plus_2 array), use several probes for determining the level of a single biomarker. The DNA
microarray may contain oligonucleotide probes that may be, e.g., full-length cDNAs complementary to an
RNA or cDNA fragments that hybridize to part of an RNA. The DNA microarray may also contain
modified versions of DNA or RNA, such as locked nucleic acids or LNA. Exemplary RNAs include mRNA,
miRNA, and miRNA precursors.

As used herein, the term “NCI60” refers to a panel of 60 cancer cell lines from lung, colon, breast,
ovarian, leukemia, renal, melanoma, prostate, and brain cancers including the following cancer cell lines:
NSCLC_NCIH23, NSCLC_NCIH522, NSCLC_AS549ATCC, NSCLC_EKVX, NSCLC_NCIH226,
NSCLC_NCIH332M, NSCLC_H460, NSCLC_HOP62, NSCLC_HOP92, COLON_HT29, COLON_HCC-
2998, COLON_HCT116, COLON_SW620, COLON_COLO205, COLON_HCT15, COLON_KM12,
BREAST_MCF7, BREAST_MCF7ADRr, BREAST_MDAMB231, BREAST_HS578T,
BREAST_MDAMB435, BREAST_MDN, BREAST_BT549, BREAST_T47D, OVAR_OVCARS,
OVAR_OVCAR4, OVAR_OVCARS5, OVAR_OVCARS8, OVAR_IGROV1, OVAR_SKOV3,
LEUK_CCRFCEM, LEUK_K562, LEUK_MOLT4, LEUK_HL60, LEUK_RPMI8266, LEUK_SR,
RENAL_UO31, RENAL_SN12C, RENAL_A498, RENAL_CAKI1, RENAL_RXF393, RENAL_7860,
RENAL_ACHN, RENAL_TK10, MELAN_LOXIMVI, MELAN_MALME3M, MELAN_SKMELZ2,
MELAN_SKMELS5, MELAN_SKMEL28, MELAN_M14, MELAN_UACC62, MELAN_UACC257,
PROSTATE_PC3, PROSTATE_DU145, CNS_SNB19, CNS_SNB75, CNS_U251, CNS_SF268,
CNS_SF295, and CNS_SF539.

The terms “patient” and “subject,” as used interchangeably herein, refer to any animal (e.g., a
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mammal, such as a human, e.g., a human with a cancer). A patient to be treated or tested for
responsiveness to a treatment (e.g., treatment with an sPLAz hydrolysable, cisplatin-containing liposome,
such as LiPlaCis) according to the methods described herein may be one who has been diagnosed with a
cancer, such as those described herein, e.g., breast cancer, acute myelogenous leukemia (AML), acute
lympho-blastic leukemia (ALL), chronic lymphocytic leukemia (CLL), myelodysplastic syndrome (MDS),
chronic myelogenous leukemia - chronic phase (CMLCP), diffuse large B-cell lymphoma (DLBCL),
cutaneous T-cell lymphoma (CTCL), peripheral T-cell lymphoma (PTCL), Hodgkin's lymphoma,
hepatocellular carcinoma (HCC), cervical cancer, renal cell carcinoma (RCC), esophageal cancer,
melanoma, glioma, pancreatic cancer, gastrointestinal stromal tumors (GIST), sarcoma, non-small cell
lung carcinoma (NSCLC), prostate cancer, ovarian cancer, colon cancer, bladder cancer, or squamous
cell carcinoma of the head and neck (SCCHN). Diagnosis may be performed by any method or technique
known in the art, such as x-ray, MR, or biopsy, and may also be confirmed by a physician. To minimize
exposure of a patient to drug treatments that may not be therapeutic, the patient may be determined to be
either responsive or non-responsive to a cancer treatment, such as treatment with an sPLA: hydrolysable,
cisplatin-containing liposome, according to the methods described herein, prior to treatment.

As used herein, the term “percent (%) sequence identity” refers to the percentage of nucleic acid
residues of a candidate sequence, e.g., a probe or primer of the invention, that are identical to the nucleic
acid residues of a reference sequence, e.g., a biomarker sequence of the invention, after aligning the
sequences and introducing gaps, if necessary, to achieve the maximum percent sequence identity (e.g.,
gaps can be introduced in one or both of the candidate and reference sequences for optimal alignment
and non-homologous sequences can be disregarded for comparison purposes). Alignment for purposes
of determining percent sequence identity can be achieved in various ways that are within the skill in the
art, for instance, using computer software, such as BLAST, BLAST-2, BLAST-P, BLAST-N, BLAST-X,
WU-BLAST-2, ALIGN, ALIGN-2, CLUSTAL, Megalign (DNASTAR). In addition, those skilled in the art
can determine appropriate parameters for measuring alignment, including any algorithms needed to
achieve optimal alignment over the length of the sequences being compared.

“Resistant” or “resistance” as used herein means that a cell (e.g., a cancer cell), a tissue
containing the cell (e.g., a tumor), or the cell or tissue in a patient (e.g., a human with cancer) is non-
responsive to treatment with an anti-cancer agent (e.g., an sPLAz hydrolysable, cisplatin-containing
liposome, such as LiPlaCis). In particular, the treatment reduces the growth of a resistant cell (e.g., the
cancer cell) in vitro by less than about 40%, 30%, 20%, 10%, 5%, 1%, or less, relative to the growth of a
cell or tissue known to be resistant to the treatment or relative to a cell or tissue not exposed to the
treatment. Resistance to treatment may be determined by a cell proliferation assay, e.g., a cell-based
assay, which measures the growth of treated cells as a function of the absorbance of the cells of an
incident light beam, such as the NCI60 assays described herein. In this assay, greater absorbance

indicates greater cell growth, and thus, resistance to the treatment.
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The terms “responsive” and “responsiveness,” as used herein, refer to the likelihood that a cancer
treatment (e.g., treatment with an sPLAz hydrolysable, cisplatin-containing liposome) has a desired effect
in a cell (e.g., a cancer cell), a tissue (e.g., a tumor), or a patient with cancer (e.g., a human with cancer).
For example, the desired effect can include inhibition of the growth of a cancer cell in vitro by more than
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% relative to the growth of a cancer cell not
exposed to the treatment. The desired effect can also include reduction in tumor mass by, e.g., about
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100%. Responsiveness to treatment may be
determined by a cell proliferation assay, e.g., a cell-based assay, which measures the growth of treated
cells as a function of the absorbance of the cells of an incident light beam, such as the NCI60 assays
described herein. In this assay, lesser absorbance indicates lesser cell growth, and thus, sensitivity to
the treatment. A greater reduction in growth indicates more sensitivity to the treatment. In particular,
“responsiveness” is a measure of the sensitivity or resistance of a patient (e.g., the cancer cells in a
patient) to a treatment for cancer (e.g., an sPLAz hydrolysable, cisplatin-containing liposome, such as
LiPlaCis).

The term “sample,” as used herein, refers to any specimen (such as cells, tissue (e.g., a tissue
sample obtained by biopsy), blood, serum, plasma, urine, cerebrospinal fluid, or pancreatic fluid) taken
from a subject (e.g., a subject with a cancer). Preferably, the sample is taken from a portion of the body
affected by a cancer (e.g., a biopsy of the cancer tissue, such as breast cancer tissue). Biopsy may
involve fine needle aspiration biopsy, core needle biopsy (e.g., stereotactic core needle biopsy, vacuum-
assisted core biopsy, or magnetic resonance imaging (MRI) guided biopsy), or surgical biopsy (e.g.,
incisional biopsy or excisional biopsy). The sample may undergo additional purification and processing,
for example, to remove cell debris and other unwanted molecules. Additional processing may further
involve producing cDNA molecules corresponding to nucleic acid molecules (e.g., mMRNA) in the sample
and/or amplification of the nucleic acid molecules, e.g., using PCR, such as RT-PCR. The standard
methods of sample purification, such as removal of unwanted molecules, are known in the art.

The terms “secretory phospholipase Az (sPLAz) hydrolyzable, cisplatin-containing liposome,”

” o«

“sPLA:z hydrolysable, cisplatin-containing liposome,” “composition comprising liposomal formulation of

” o« ” o« ” o«

cisplatin,” “liposomal cisplatin formulation,” “the liposomal composition,” “the composition,” and “the
liposome,” as used herein refer to an antitumor agent that is a liposomal formulation of cisplatin. The
sPLA:z hydrolysable, cisplatin-containing liposome is formulated to release an encapsulated drug (e.g.,
cisplatin) from the core of a hydrophobic layer into tumor tissue. Since sPLA: protein is associated with
tumor tissue, sPLAz hydrolysable liposomes may be used to preferentially deliver encapsulated drugs
(e.g., cisplatin) to the tumor tissue. Exemplary sPLA2 hydrolysable, cisplatin-containing liposomes
include LiPlaCis (LiPlasome Pharma ApS). An sPLA:z hydrolysable, cisplatin-containing liposome is
described in, e.g., U.S. Patent Application Publication No. 2012/0177726 and de Jonge et al. (Eur J
Cancer. 46(16):3016-21, 2010), each of which is hereby incorporated by reference.

The term “LiPlaCis” as used herein refers to an antitumor agent that is a liposomal formulation of
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cisplatin. The liposomes — called LiPlasomes — are designed to trigger the release of an encapsulated
drug (e.g., cisplatin) specifically in the tumor tissue. An enzyme especially present on tumors called
secretory phospholipase A2 (sPLA2), is utilized to break down the liposomes once they have
accumulated in the cancer tissue. The lipid composition of LiPlaCis is tailored to be specifically sensitive
to degradation by the sPLA2 enzyme and thereby for release of the encapsulated drug. LiPlaCis is also
described in de Jonge et al. (Eur J Cancer. 2010 46(16):3016-21) and U.S. Patent Application Publication
No. 2012/0177726, hereby incorporated by reference. Exemplary LiPlaCis include LiPlaCis®, LiPlasome
Pharma. The liposomes of LiPlaCis contain ~70:25:5 mol% DSPC:DSPG:DSPE-PEG2000 and less than
1% cholesterol.

“Sensitive” and “sensitivity” as used herein refer to a cell (e.g., a cancer cell), a tissue containing
the cell (e.g., a tumor), or a patient containing the cell or tissue having cancer (e.g., a human having
cancer) that is responsive to treatment, such as an anti-cancer agent (e.g., an sPLAz hydrolysable,
cisplatin-containing liposome) or radiation treatment. In particular, the treatment inhibits the growth of the
cell (e.g., the cancer cell) in vitro by about 70%, 80%, 90%, 95%, 99% or 100% relative to the growth of a
cell not exposed to the treatment. Sensitivity to treatment may be determined by a cell proliferation
assay, e.g., a cell-based assay, which measures the growth of treated cells as a function of the
absorbance of the cells of an incident light beam, such as the NCI60 assays described herein. In this
assay, lesser absorbance indicates lesser cell growth, and thus, sensitivity to the treatment.

The term “specific hybridization” as used herein refers to when complementary nucleic acid
sequences form a stable duplex under high stringency conditions, such as high hybridization temperature
and low salt in hybridization buffers, which permit only hybridization between nucleic acid sequences that
are highly similar. Nucleic acids are referred to as “complementary” that contain nucleotides or nucleotide
homologues that can form hydrogen bonds according to Watson-Crick base-pairing rules (e.g., G with C,
A with T or A with U) or other hydrogen bonding motifs such as for example diaminopurine with T, 5-
methyl C with G, 2-thiothymidine with A, inosine with C, pseudoisocytosine with G, etc. Anti-sense RNA
may be complementary to other oligonucleotides, e.g., mRNA.

” o«

“Treatment,” “medical treatment,” to “treat,” and “therapy,” as used interchangeably herein, refer
to administering or exposing a patient with cancer (e.g., a human) to an anti-cancer agent (e.g., a drug,
such as an sPLA: hydrolysable, cisplatin-containing liposome (e.g., LiPlaCis), a protein, an antibody, a
nucleic acid, a chemotherapeutic agent, or a radioactive agent), or to some other form of medical
intervention used to treat or prevent a disease, disorder, or condition (e.g., surgery, cryotherapy, radiation
therapy, or combinations thereof). In particular, a medical treatment can be or can include administration
of an sPLAz hydrolysable, cisplatin-containing liposome, as described herein. For example, the treatment
may be of a cancer, such as a solid tumor or a hematological cancer. Example