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(57) ABSTRACT

Provided are methods for determining a prognosis for an
individual suspected of having or diagnosed with cancer,
where a high CD24/low FLLJ13639 ratio indicates an unfavor-
able prognosis. Also provided are methods for enhancing the
activity of chemotherapeutic agents, and isolated, purified
FLI13639 proteins for use in improving the prognosis of an
individual and for enhancing the activity of chemotherapeutic
agents.
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Fig. 3.
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Fig. 5A
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Fig. 6.
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Fig. 8A.
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Fig. 13.
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DIAGNOSTIC AND THERAPEUTIC
STRATEGIES FOR CONDITIONS
ASSOCIATED WITH THE FLJ13639 GENE

[0001] This application claims priority to U.S. provisional
application No. 60/748,652, filed on Dec. 8, 2005, the disclo-
sure of which is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention relates generally to the field of prog-
nostic indicators for hematological malignancies and solid
tumors, and treatments therefor using proteins of the inven-
tion.

DESCRIPTION OF RELATED ART

[0003] The 13q14 region is frequently altered in several
hematological malignancies as well as solid tumors.
Examples include but are not limited to prostate, breast, and
colorectal cancers. 13q14 alterations, mainly deletions, are
frequently observed in acute leukemia (1), multiple myeloma
and mantle cell lymphoma. Alterations of 13ql4 (seen in
25-40% of samples) constitute a statistically significant inde-
pendent adverse prognostic factor for myeloma patients
(2-4). Tt has also been shown that deletion of chromosome 13
is associated with transition from Monoclonal Gammopathy
of Unknown Significance (MGUS) to multiple myeloma (5).
Deletion of 13q14 has been also observed in 50% of mantle
cell lymphoma cases (6). Similarly, 13q14 alterations have
been described for a variety of solid tumors. However, genes
associated with 13q14 chromosomal alterations and the rela-
tionship of such alterations with malignant phenotypes are
poorly characterized. Further, while certain established prog-
nostic parameters for malignancies associated with 13q14
alterations are known, they are limited in predicting the
behavior of the malignancies in individual patients. Thus,
there is a need for patient-specific information for use in
individualized prognostic assessment for persons having
malignancies associated with 13q14 alterations.

SUMMARY OF THE INVENTION

[0004] In the present invention a method is provided for
determining the prognosis of an individual diagnosed with or
suspected of having cancer. The method comprises obtaining
a biological sample from the individual and assaying the
sample to determine a ratio of CD24 expression to FLJ13639
expression. A high CD24/low FLI13639 expression level is
predictive of an unfavorable prognosis.

[0005] Inanotherembodiment,alow FLJ13639 expression
level relative to a normal, non-malignant cell is predictive of
an unfavorable prognosis.

[0006] Also provided are isolated, purified FLI3639 pro-
teins, such as recombinant FL.J3639 proteins, and a method of
using the proteins for improving the prognosis of an indi-
vidual who is diagnosed with or suspected of having cancer
and who exhibits a high CD24/low FLI13639 expression
level profile. The method of improving the prognosis of the
individual comprises administering a recombinant F1.J3639
protein to the individual in an amount effective to improve the
prognosis of the individual. In one embodiment, the progno-
sis of the individual is improved by reducing the proliferation
and/or metastasis of cancer cells in the individual.
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[0007] Theinvention also provides a method for enhancing
the effect of a chemotherapeutic agent. This method com-
prises administering a chemotherapeutic agent in combina-
tion with an amount of FLJ3639 protein effective to enhance
the effect of the chemotherapeutic agent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIGS. 1A and 1B are photographic representations
of RT-PCR results for FL.J13639 and WDFY2 genes, respec-
tively in the MUTZS5 cell line, as well as for G519 and EBN-
Lin cell lines as controls.

[0009] FIG. 2 is a schematic representation of the three
FLI13639 transcripts and their respective open reading
frames.

[0010] FIG. 3 is a photographical representation of the cel-
lular localization of FLLJ13639 P1, P2 and P3. All three show
mitochondrial localization with a same pattern as
Mitotracker, a specific marker of mitochondria. Selective
sub-cloning of the first 20 amino acids or the remaining amino
acids of the FLJ13639 protein demonstrates the role of the
first 20 amino acids for P1’s mitochondrial localization.
[0011] FIG. 4A is a photographic representation of electro-
phoretic separation of RT-PCR products representing CD24
and FLJ13639/P1 expression in a series of leukemia cell lines
and controls.

[0012] FIG. 4B. is a photographic representation of elec-
trophoretic separation of RI-PCR products for CD24/
FLJ13639/P1 from four ovarian cancer cell lines and EBV-
LIN (alymphoblastoid cell line). Of note, there is an inversion
of profile between the parental A2780 and the cisplatin resis-
tant derived cell line A2780CP3 (as well as with the other
resistant cell lines) which shows that a shift from a high
CD24/low FLIJ13639 expression profile is linked with
chemoresistance.

[0013] FIG. 4C is a photographic representation of electro-
phoretic separation of RT-PCR products representing CD24
and FL.J13639 expression in three lung cancer cell lines.
[0014] FIG. 4D is a photographic representation of electro-
phoretic separation of RT-PCR products representing CD24
and FLJ13639 expression in prostate cancer cell lines.
[0015] FIG. 4E is a photographic representation of electro-
phoretic separation of RT-PCR products representing CD24
and FLI13639 expression in a series of invasive breast cancer
cell lines.

[0016] FIG. 5A is a photographic representation of electro-
phoretic separation of RT-PCR products representing CD24
and FLLJ13639 expression in biological samples obtained
from leukemia patients.

[0017] FIG. 5B is a photographic representation of electro-
phoretic separation of RT-PCR products representing CD24
and FLJ13639 expression in biological samples obtained
from ovarian cancer patients.

[0018] FIG. 5C is a photographic representation of electro-
phoretic separation of RT-PCR products representing CD24
and FLJ13639 expression in biological samples obtained
from lung cancer patients.

[0019] FIG. 6 provides a Kaplan-Meier survival curve
based on the classification of 29 patient samples tested for
CD24 and FLJ13639/P1 expression by RT-PCR.

[0020] FIG. 7A is a photographic representation of electro-
phoretic separation of RT-PCR amplification of CD24 and
FLI13639/P1 cDNA from clinical samples of breast cancer
tumors. Upper left panel: no staining (0); upper right panel:
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low staining (1+); lower left panel: intermediate staining
(24); lower right panel: intense staining (3+).

[0021] FIG. 7B is an illustration of CD24 staining on par-
affin embedded invasive breast cancer tumors included in a
tissue macro array. The tissue sections were stained with a
commercially available anti-CD24 antibody to assess the cor-
relation between CD24 staining and stage of the disease.
Advanced disease is associated with greater CD24 staining,

[0022] FIG. 8A is a representation of the pTAT-HA-
FLJ13639/P1 vector.

[0023] FIG. 8B is a photographic representation of SDS-
PAGE separation of the F1.J13639/P1-TAT recombinant pro-
tein.

[0024] FIG. 9A is a graphical representation of the alter-
ation of CD24 mRNA expression upon incubation of UoCB1
cells with increasing amount of FL.J13639/P1-TAT recombi-
nant protein.

[0025] FIG. 9B is a graphical representation of the alter-
ation of CD24 expression upon incubation of lung cancer cell
lines with FL.J13639/P1-TAT.

[0026] FIG. 10A is a photographic representation of alter-
ation of UoCB1 cells invasiveness potential upon treatment
with FLI13639/P1-TAT recombinant protein (right panel) or
control (left panel).

[0027] FIG. 10B is a graphical summary of reduction of
invasiveness upon treatment with P1-TAT shown in FIG.
10A.

[0028] FIG. 11A is a graphical representation of a time-
course analysis of CD24 expression level in UoCBI cells
after 6, 12, 18 and 24 hour incubations with 20 pg of
FLI13639/P1-TAT.

[0029] FIG. 11B provides photographic representations of
CD24 expression assessed by immunofluorescence in the
OM9;22 ALL cell line with or without P1-TAT treatment for
48 hours.

[0030] FIG. 12A is a photographic representation of a
wound healing assay performed on lung cancer cell lines. The
H520 cells were treated (or not treated) with the FLIP1-TAT
and motility of cells was monitored through a light micro-
scope to analyze closing of the created gap. As can be seen in
this figure, the gap is almost completely filled after 5 days
whereas the FLJ13639P1-TAT treatment inhibited filling of
the gap, which is indicative of inhibited motility and cell
proliferation.

[0031] FIG. 12B is a wound healing assay as depicted in
FIG. 12A performed on breast cancer cells.

[0032] FIG. 13 is a graphical representation of lactic acid
production in HeLa cells with or without treatment with the
FLI13639P1-TAT recombinant protein. * indicates statistical
significant difference.

[0033] FIG. 14A is a graphical representation of green/red
fluorescence intensity ratio data measured for treatment of
HL60/VDR cells (a vinctrisin resistant cell line) as indicated
for the x-axis. * indicates statistical significance.

[0034] FIG. 14B is a photographic representation of cells
exhibiting a low or a high green/red ratio, indicating a non-
disrupted mitochondrial membrane potential (left panel),
whereas the predominantly green staining (right panel) indi-
cates a disrupted mitochondrial membrane potential.

[0035] FIG. 15 is a graphical representation of the results
from viability assay with HL60/VCR upon treatment with
sub-optimal dose of vincristin with or without FLJ13639/P1-
TAT recombinant protein.
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[0036] FIG. 16 is a photographic representation of a West-
ern blot using FLI13639/P1-TAT MAb.

DETAILED DESCRIPTION OF THE INVENTION

[0037] The present invention provides a method of deter-
mining the prognosis of an individual diagnosed with or
suspected of having cancer. The method comprises obtaining
a biological sample from the individual and assaying the
sample to determine a ratio of CD24 expression to F1.J13639
expression, wherein a high CD24/low FLI13639 expression
level is predictive of an unfavorable prognosis. In another
embodiment, a low FLI13639 expression level alone relative
to a normal cell is predictive of an unfavorable prognosis
[0038] Also provided is a method for identifying an indi-
vidual as a candidate for therapy with FLI13639 protein. The
method comprises obtaining a biological sample from the
individual and assaying the sample to determine the ratio of
CD24 expression to FLJ13639 expression, wherein a high
CD24/low FLI13639 expression ratio identifies the indi-
vidual as a candidate for therapy with FL.J13639 protein.
[0039] In another embodiment the invention provides iso-
lated, purified FLJ13639 proteins and compositions compris-
ing the same, as well as a method of using such compositions
for improving the prognosis of an individual diagnosed with
or suspected of having cancer. The method comprises admin-
istering to the individual an amount of FL.J13639 protein
sufficient to improve the prognosis of the individual. It is
considered that the prognosis of the individual will be
improved by reducing the proliferation and/or metastasis of
cancer cells in the individual.

[0040] Inyetanotherembodiment, a method is provided for
enhancing the effect of a chemotherapeutic agent. The
method comprises administering a chemotherapeutic agent in
combination with an amount of FLJ13639 protein effective to
enhance the effect of the chemotherapeutic agent. It is dem-
onstrated that this method is effective for enhancing the activ-
ity of a chemotherapeutic agent against cells resistant to the
chemotherapeutic agent.

[0041] FLIJ13639 is also referred to as “DHRS12.” Thus,
for the purposes of this description, reference to a DHRS12
database entry is synonymous with reference to the FLI13639
gene and/or the mRNA and protein products which result
from expression of the FLJ13639 gene.

[0042] We have determined that the FLI13639 gene is
expressed as at least three distinct transcript sizes, referred to
hereinas “P17”“P2” and “P3”. Of these, and without intending
to be bound by any particular theory, P1 is thought to be the
active form of FLJ13639. The sequence of the cDNA encod-
ing P1 is provided here as SEQ ID NO: 1. The DNA sequence
of the cDNA encoding P2 is provided here as SEQ ID NO:3.
The sequence of the cDNA encoding P3 is provided here as
SEQ ID NO:4. It will be apparent to those skilled in the art
that the amino acid sequences of the P2 and P3 proteins can be
deduced from their respective cDNA sequences. While the
same applies to the P1 protein, for convenience, its amino acid
is provided here as SEQ 1D NO:2.

[0043] The FLI13639 gene lies within the human chromo-
some 13 genomic contig reference assembly, available under
GenBank accession number NT 024524, Aug. 26, 2006
entry. When determining FL.J13639 expression in accordance
with the present invention, it is preferable to measure either
the amount of P1 mRNA or the amount of protein expressed
from P1 mRNA.
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[0044] CD24 is a small, mucin-like glycosylated protein
core of 27 amino acids (Lim S C, Biomed Pharmacother.
(2005) Vol: 59 (Suppl 2): S351-4). Its gene is localized on
chromosome 6q21 (Kristiansen G, et al. J Molec Histol 2004
March; 35(3): 255-262). CD24 serves as a specific ligand for
P-selectin (Aigner S, et al. Blood. (1997) Vol. 89(9): 3385-
95). The latter is found on activated platelets and endothelial
cells, and mediates adhesion and rolling by interacting with
specific sialylated carbohydrates (Lim S C). Without intend-
ing to be bound by any particular theory, it is considered that
CD24 positive tumor cells may possess an increased propen-
sity for cell adhesion that precedes the growth of new metasta-
sis, and that this pathway may be an important element in
recruiting and exiting tumor cells towards target organs. The
sequence of the CD24 ¢cDNA provided as SEQ ID NO:6.
[0045] The present invention facilitates the determination
of a prognosis and/or the improvement of the prognosis of
individuals diagnosed with or suspected of having any of a
variety of malignancies. For example, such malignancies may
include solid tumors (such as prostate, breast, colorectal, lung
(small cell and non-small cell), ovarian, melanoma, urinary
system, uterine, endometrial, pancreatic, oral cavity, thyroid,
stomach, brain and other nervous system, liver, and esoph-
agial) or hematological cancers, such as Hodgkins Lym-
phoma, Non-Hodgkins Lymphoma (NHL), chronic and other
leukemias, and myeloma.

[0046] Biological samples suitable for use in the present
invention can be obtained via routine methods. The selection
of a biological sample source for use in the invention is
dictated by the type of cancer the individual is suspected of
having or has been diagnosed with. For example, for leuke-
mias, it is preferable to determine the expression ratio of
FLI13639 and CD24 from a sample of bone marrow. How-
ever, for solid tumors, a biopsy of the tumor is preferable.
[0047] The ratio of CD24/F1J13639 expression can be
determined by analyzing mRNA or protein from a biological
sample using any suitable method. The mRNA or protein can
be measured from different samples, or from different por-
tions of the same sample. However, as will be appreciated by
those skilled in the art, it is preferable for the CD24/FLI13639
ratio to be obtained by comparing the FLI13639 mRNA level
determined for a particular biological sample to the CD24
mRNA level determined for the same biological sample, or by
comparing the FLI13639 protein level determined for a par-
ticular biological sample to the CD24 protein level deter-
mined for the same sample.

[0048] Any suitable method for determining the level of
FLI13639 and CD24 mRNA expression can be used. For
example, mRNA levels can be determined by standard tech-
niques, including Northern blotting, slot blotting, ribonu-
clease protection, quantitative or semi-quantitative RT-PCR,
or microarray analysis. Suitable primers or probes for use in
any of these techniques can be prepared by standard methods
based upon the sequences of FLLJ13639 and CD24 ¢cDNA
provided herein and in connection with factors affecting
nucleic acid hybridization parameters which are well know to
those skilled in the art.

[0049] CD24 and/or FLI13639 protein levels can be deter-
mined by any acceptable method. Preferred methods include
immunodetection methods. For example, Western blots, in
situ hybridizations, immuohistochemistry, ELISA, etc. can
be used to detect the presence and amount of FL.J13639 and
CD24 proteins. In this regard, the present invention also pro-
vides monoclonal antibodies (mAbs) for use in detecting
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FLI13639 protein and measuring FL.J13639 protein expres-
sion levels. We have prepared FLI13639 mAbs which include
mAbs 4B3, 4B4, 1A9, 2C12, 9A11, 4E8, 10F11, 2F5, 10D1,
4G7, 8E1, 8H9. Such mAbs could be used, for example, to
detect the ratio of CD24/FLI13639 protein levels by flow
cytometry analysis of a biological sample, or for immun-
ostaining, such as in immunocytohistchemical analysis of
paraffin embedded or frozen tumor samples.

[0050] The present invention also provides isolated, puri-
fied FLI13639 proteins, such as recombinant FL.J13639 pro-
teins. Recombinant FLJ13639 proteins can be prepared using
any suitable methods. In one embodiment, a protein transla-
tion expression vector comprising the F1J13639 PI ¢cDNA
can be introduced into an appropriate host cell from which
recombinant protein can be produced and extracted using
conventional methods, such as those described in Sambrook,
et al, MOLECULAR CLONING: A LABORATORY
MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. (1989). It will also be recognized
that routine modifications to the protein sequence for the
purposes of facilitating protein purification, such as by incor-
porating conventional protein purification tags, or to improve
the pharmacological delivery of the protein are within the
purview ofthose skilled in the art. For example, the F1.J13639
protein can be modified so as to comprise a transduction
domain of a protein, such as the HIV-1 TAT domain, to
facilitate passage of the proteins through biological mem-
branes independent of classical receptor or endocytosis medi-
ated pathways. Such modified proteins are also considered
herein to be recombinant FLI13639 proteins. It is also con-
templated that a nucleic acid encoding FL.J13639 can be used
as a therapeutic agent by administering such a nucleic acid to
an individual using known gene therapy methods.

[0051] Recombinant FLI13639 proteins can be adminis-
tered in a conventional dosage form prepared by combining
the protein with standard pharmaceutically acceptable carri-
ers. Acceptable pharmaceutical carriers for use with proteins
are described in Remington’s Pharmaceutical Sciences (18th
Edition, A. R. Gennaro et al. Eds., Mack Publishing Co.,
Easton, Pa., 1990).

[0052] Various methods known to those skilled in the art
may be used to administer recombinant FLJ13639 protein
formulations to anindividual. These methods include, but are
not limited to, intradermal, intramuscular, intratumoral, intra-
peritoneal, intravenous, subcutaneous, and intranasal routes.
Tt will be recognized that the dosage of FL.J13639 protein to
be used is determined based upon well-known variables, such
as the route of administration, the size of the individual and
the stage of the disease.

[0053] When used in the present method for enhancing the
effect of a chemotherapeutic agent, recombinant F1.J13639
protein can be administered prior to, concurrent with, or
subsequent to administration of the chemotherapeutic agent.
Examples of suitable chemotherapeutic agents include but
are not limited to vincristin, doxorubicin and cisplatin. In
another embodiment, administration of recombinant
FLI13639 protein can be performed to enhance the anti-
cancer effects of radiation therapy and/or photodynamic
therapy (PDT).

[0054] Itwill beapparent to those skilled in the art from the
following Examples that we have characterized FLJ13639 as
a putative dehydrogenase gene located on chromosome
13q14 that is disrupted by a t(12; 13) chromosomal translo-
cation. We have demonstrated that one ofthe consequences of
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the loss or reduction of FLI13639 expression is the over-
expression of CD24 and that the ratio of FLI13639 and CD24
expression is prognosticative of patient survival. We have
developed an FLJ13639 recombinant protein and showed that
restoration of FLI13639 levels with this recombinant protein
induces down-regulation of CD24, reduces or blocks invasion
and motility of cancer cells, inhibits their growth and
enhances chemosensitivity in cells that exhibit a high CD24/
low FLI13639 profile. We have also demonstrated that the
reintroduction of the F1J13639 protein restores essential cell
functions that are associated with the mitonchondria. How-
ever, these Examples are meant to illustrate, but not to limit
the invention.

EXAMPLE 1

[0055] This Example demonstrates the characterization of
13q breakpoints in acute leukemia (1). To facilitate this char-
acterization, we derived a cell line from a patient sample
harboring a unique t(12;13)(p12;q14) translocation (7). We
used this cell line to identify the gene(s) involved in this
rearrangement to establish a molecular characterization of the
pathogenetic events potentially leading to the occurrence of
leukemia and its persistence, but in addition to hematologic
malignancies, this leukemia model is relevant to a wide array
of solid tumors as well.

[0056] We originally identified the gene involved in a single
translocation on chromosome 12p12 as being the ETV6 gene
that has been involved in many balanced translocations (1).
We attempted to clone the partner gene using molecular
RACE techniques were unsuccessful. We therefore under-
took a FISH walking approach on chromosome 13 using a
series of commercially available RPCI BAC clones which
allowed us to identify a BAC clone spanning the translocation
breakpoint (RPCI BAC clone RP11-147H23; GenBank
Accession no. ALL136525, May 18, 2005 entry). Therefore,
the sequence for this BAC clone was analyzed to identify
which (if any) genes were present in this region. Only two
genes were identified: WDFY2, named for its homology to
another gene, WDFY1, and a predicted gene, F1.J13639.
[0057] To determine which of these genes was altered by
the t(12;13) translocation, RT-PCR was performed essen-
tially as described in Example 6 on the MUTZ-5 cell line,
with EBV-LIN, a lymphoblatoid cell line as a normal control.
Briefly, total RNA was extracted from the cell cultures using
conventional techniques and reverse transcription was pet-
formed. The primers used in the RT-PCR reaction for
WDFY?2 have the forward sequence 5' TCTGTCTCAACCT-
GTGTCCC 3' (SEQ ID NO:7) and the reverse sequence 5'
GAAGAGTCCCCTTGCGAGT 3' (SED ID NO:8). To
amplify FLJ13639 P1, a forward primer having the sequence
S'CATCCGGGAGAGCGGTAACCS' (SEQ ID NO:9) and a
reverse primer having the sequence SAGCACAGGGAT-
CAGGCCGGTC3 (SEQ ID NO:10) were used.

[0058] The results indicate WDFY2 displays a normal
expression in both cell lines (FIG. 1B) whereas no expression
for FLI13639 is detected in MUTZ-5 (FIG. 1A). (G519 is a
cell line which was established from a Non-Hodgkin’s lym-
phoma (NHL) cell line). Thus, the t(12;13) chromosomal
disruption results in abrogation of F1.J13639 expression.

EXAMPLE 2

[0059] This Example provides a characterization of the
FLI13639 gene. We have determined by bioinformatics
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analysis that FLJ13639 has homology with the short-chain
dehydrogenase reductase super family (SDR). The F1.J13639
protein possesses the classical signatures of SDR, including
the common GlyXXXGlyXGly pattern representing the
NAD(H) or NADP(H) co-enzyme binding motif, AsnAsnA-
snAlaGly (SEQ ID NO:11) folding motif as well as the
TyrXXXLys segment representing a suggested substrate
binding pocket and a catalytic site (11). We elaborated the
three mRNA variants of FLJ13639 (P1, P2 and P3) by bioin-
formatics analysis using alignments of EST sequences and
determined that the three transcripts result from alternative
splicing in the 5' and 3' end of the gene (summarized in FIG.
2). These three transcripts give rise to three proteins (P1, P2
and P3) which are demonstrated to localize to the mitochon-
dria (FIG. 3). In particular, FIG. 3 illustrates that F1.J13639
Proteins, when expressed as an enhanced green fluoresecent
protein fusion (EGFP in FIG. 3) localize to the mitochondria.
The sub-cloning of the first 20 N-terminal amino acids (alone
as a EGFP fusion protein (“P1 20 AA N-term”; FIG. 3)
confirms that the mitochondrial targeting sequence is this
region of P1 since its expression pattern is similar to that
obtained with the entire FLJ13639-GFP fusion protein. How-
ever, when the rest of the protein is expressed with GFP,
without the first 20 AA (“P1—Cterm”), the mitochondiral
signature is lost. Without intending to be bound by any par-
ticular theory, it is considered that P2 and P3 may acton P1 as
retrocontrol loops, or “gatekeepers.”

EXAMPLE 3

[0060] To analyze the function of FLI13639, P1 was sub-
cloned in an antisense orientation in a pCDNA3 expression
vector (available from Invitrogen®) and this construct was
transfected into immortalized fibroblasts (as well as empty
vector as control) using the calcium-phosphate method. The
intent was to assess which genes are affected directly or
indirectly by the down-regulation of FLI13639. After trans-
fectant selection, total RNA was extracted from these cells
and amplified as cDNA using reverse transcriptase. The
¢DNAs were analyzed using the Human Affymetrix U133
array. Expression profiles were compared between cells
transfected with either vector alone or antisense constructs.
Down regulation of FLLJ13639 by the antisense assay was
confirmed by RT-PCR.

[0061] A majority of genes were down regulated (223
down-regulated for 14 up-regulated). We determined that one
of the overexpressed genes is CD24, and that it is over-
expressed (by 5 fold) when FLJ13639 expression is lost.

EXAMPLE 4

[0062] This Fxample demonstrates that decreased expres-
sion of FLJ13639 is correlated with increased expression of
CD24 in leukemia, ovarian, lung, breast and prostate cancer.
[0063] Theexpression levels for CD24 and FLI13639 were
assessed by RT-PCR in acute leukemia cell lines of B-cells
(UoCBI1, ALL-1, OM9;22, ALLCI), T-cell (207/CEM) ori-
gins, as well as CML blast crisis (K562). The EBV-LIN cell
line was also included as control. Determination of CD24 and
FLI13639 expression levels was performed by RT-PCR
essentially as described in Example 6. The RT-PCR amplifi-
cations generated amplicons of 300 and 233 bp for CD24 and
FLI13639P1, respectively. These amplification products
were elaborated by electrophoretic separation in agarose gels
and visualized with Ethidium Bromide.
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[0064] The lymphoblastoid cell line (EBV-LIN) showed a
moderate expression of both CD24 and FLJ13639, whereas
all the other leukemia cell lines tested were found to have high
CD24/1ow FLIJ13639P1 (FIG. 4A). Cell lines from other
tumors (ovarian, lung, breast) were tested and showed the
same high CD24/low FLJ13639P1 profile (FIGS. 4B-C). The
cell lines presented are derived from leukemia (ALLCI,
UOCBI, K562, ALL-1, OM9;22) ovarian cancer (A2780,
A2780CP3, SKOV3, OVCAR3); lung cancer (A549, H520,
H522); prostate cancer (DU145, PC3, LNCAP); and breast
cancer (SKBR3, MCF7, MDA453, MDA341, MDA435,
MDA468,7ZR75, BT54911). A similar result was obtained for
prostate (FIG. 4D) and breast cancer (FIG. 4E). Of note, FIG.
4B demonstrates a shift from a high CD24/low FLI13639
expression profile to be linked with chemoresistance, since
A2780, upon becoming the cisplatin resistant A2780CP3 cell
line, exhibits a high CD24/low FLI13639 profile, in contrast
to A2780.

[0065] We have also developed monoclonal antibodies to
against FL.J13639/P1 and demonstrated that a decrease in
FLI13639 mRNA corresponds to a decrease in FLIJ13639
protein production. In particular, FIG. 16 provides a photo-
graphic representation of a Western blot using an FLI13639/
P1-TAT (described in Example 6) mAb we developed and its
use to detect FLJ13639/P1-TAT recombinant protein (left
partoftheblot) as well as one ALL cell line (OM9;22) and the
control lymphoblatoid cell line EBV-LIN. A single band is
observed corresponding to the size of a dimer, but the differ-
ence in level of protein expression in the acute leukemia line
versus the control line reflects the difference detected by
RT-PCR, which demonstrates that a decrease in FLJ13639
mRNA results in a decrease in FLJ1363 protein expression.

EXAMPLE §

[0066] This Example demonstrates that, consistent with the
cell line results shown in Example 4, a decreased expression
of FLI13639 is correlated with increased expression of CD24
in biological samples obtained from cancer patients. This
Example also demonstrates that a high CD24/low
FLI13639P1 ratio is predictive of poor survival in leukemia
patients.

[0067] To obtain the data presented in FIGS. 5A-5C, we
performed RT-PCR assay on a series of patient samples from
acute leukemia, ovarian and lung cancer. All 10 highly inva-
sive ovarian tumors showed a high CD24/low FLI13639P1
profile (FIG. 5B) as well as the 10 lung tumors studied (FIG.
5C), as opposed to the corresponding adjacent tissue that
showed a low CD24/high FLI13639P1 profile (T=tumor,
N=adjacent normal tissue). In acute leukemia, we performed
the CD24/FLI13639 RT-PCR assay on 29 diagnostic
samples. Half of the samples showed a high CD24/low
FLI13639P1 (FIG. 5A).

[0068] As shown in FIG. 6, a Kaplan-Meier survival curve
based on the classification of the 29 patient samples demon-
strates that the samples presenting a high CD24/low
FLI13639/P1 profile had a statistically significant lower sur-
vival rate that the intermediate/Low group (samples that pre-
sented a low CD24/high FLJ13639/P1 as well as samples
where CD24 and FLI13639/P1 levels gave a ratio close to 1
(Intermediate)). The Log-Rank test provided us with a
P-Value that is significant (p=0.04).
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EXAMPLE 6

[0069] This Example demonstrates that the ratio of expres-
sion levels of CD24 to FLI13639 is an independent prognos-
tic factor in breast cancer.

Tissues

[0070] Tissue microarrays (TMAs) were constructed from
an unselected cohort of formalin fixed, paraffin embedded
breast carcinomas treated at Roswell Park Cancer Institute
between 1993 and 2001, after appropriate Institutional
Review Board approval. Two 1 mm cores were transferred
from each tumor to recipient blocks.

[0071] Procurement of tissue used for molecular studies
has was performed according to conventional techniques
(see, 1.e., Varma G, et al. Cancer (2005) 19; 93(6):699-708).
Fresh samples of breast cancer were obtained from patients
from Western New York and Belarus, after appropriate Insti-
tutional Review Board approval. Patients with a strong family
history of breast cancer or known to carry BRCA mutations
were excluded. All samples were processed at RPCI. Samples
from Belarus were collected between August 2002 and Janu-
ary 2003, snap frozen and transported on dry ice to the United
States. Data on these patients was limited to clinical and
pathological description of the disease at time of treatment
(Varma G, et al. Cancer. 2005 Sep. 19; 93(6):699-708). RNA
quantification demonstrated that 3 samples were degraded.
Western New York samples were obtained from the tissue
procurement facility at Roswell Park Cancer Institute (RPCI).
Data was unavailable for two patients.

RNA Extraction from Solid Tumors

[0072] Fresh tissue samples frozen in liquid nitrogen and
stored at -80° C. were homogenized using a Tekmar Tissum-
izer (Tekmar, Cincinnati, Ohio). Total RNA isolation was
performed with Trizol reagent (Invitrogen, Carlsbad, Calif.),
as per manufacturer’s protocol. RNA quality and quantity
were determined by an Agilent 2100 bioanalyzer (Agilent
Technologies, Palo Alto, Calif.) as well as spectrophotom-

etry.
Reverse Transcription and Polymerase Chain Reaction

[0073] Reverse transcription was done in 20 ul containing a
minimum of 1.25 pg of total RNA, 1 ul of 10 mM of deoxy-
nucleotide triphosphate (NEB, Ipswitch, Mass.), 1 ul of 0.5
pg/ul oligo (dT) 18 (IDT, Coralville, lowa), 1 pul of 40 U/ul
ribonuclease inhibitor (Fermentas, Hanover, Md.), 2 ul of
10xreaction buffer (NEB), and 0.25 ul of 200 U/ul MMLV
reverse transcriptase (NEB). After incubation with 1 pl of 5U
ul RNase H (NEB) for 20 minutes, multiplex PCR reaction
was carried out, allowing for simultaneous detection of CD24
and FLJ13639 expression levels. The primers are: CD 24
(resulting in an amplification product of 300 pb) forward:
STCTCTTCGTGGTCTCACTCT3' (SEQ ID NO:12),
reverse:  S'GATGTTGCCTCTCCTTCATC3' (SEQ ID
NO:13). The primers for FLI13639 P1 (resulting in an ampli-
fication product of 233 pb) are the same as those described in
Example 1. The reactions were of an initial denaturation at
95°C. for 10 minutes, followed by 35 cycles: denaturation, S0
seconds at 95° C., annealing 50 seconds at 54° C. and exten-
sion 60 seconds at 75° C. Actin amplification was performed
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as an internal control, according to the following protocol: 15
seconds at 95° C., 30 seconds at 60° C. and 60 seconds at 75°
C.

Tissue Microarray Immunohistochemistry

[0074] After antigen retrieval, five um TMA sections were
reacted with an anti-CD24 mouse monoclonal antibody
(Clone ML5—Pharmingen, San Diego, Calif.) at 1 pg/ml for
2 hours. The signals were detected using the mouse Envision
kit (Dako, Carpentaria, Calif.). Diaminobenzidine (DAB)
was used as chromogen, and hematoxylin as counterstain.
CD24-positive breast cancer cells were included as external
positive controls. Nuclear and cytoplasmic staining intensity
were separately scored as 0 (absent), 1+ (weak), 2+ (moder-
ate), and 3+ (strong).

Statistical Analysis

[0075] Statistical analysis was performed using SAS sof-
ware package, version 9.1 (Cary, N.C.). Pearson correlation
coefficient. logistic, cumulative logistic, and Poisson models
were used to assess the statistical significance of associations
between CD24, FLJ13639 and CD24/F1LJ13639 and clinico-
pathologic variables respectively. Univariate survival analy-
sis was done according to Kaplan-Meier method; the differ-
ence in survival curves was assessed with the log-rank test.
Multivariate survival analysis was done using the Cox pro-
portional hazard model. The fitted Cox proportional hazard
model was selected by backward selection with the level of
stay=0.1, using variables that were found not to violate the
proportional hazard assumption based on visual evaluation of
log (-log (survival)) plot. Hazard Ratios and 95% confidence
intervals were calculate based on parameter estimates from
the fitted model.

Results

[0076] The study population for evaluation of CD24
included 154 patients. The average age of the patient popu-
lation was 56.9 years. Average tumor size was 2.8 cm, and 62
patients had stage 1IB disease or greater. Sixty-five cases had
positive lymph nodes with an average of 5.7 positive nodes
per patient. Breast conserving surgery was performed on 95
patients. Adjuvant cytotoxic therapy was administered to 147
patients. Endocrine therapy was administered to 108 patients
of a total of 116 with hormone receptor positive cancer.
[0077] Tumors were scored as 3+in 38 samples (24.7%) for
cytoplasmic location and 37 samples (24.0%) for nuclear
location. Only cases of intense CD24 staining (scored as 3+)
were considered to have an abnormal expression level (FIG.
7B).

[0078] The median follow-up was 4.81 years. There were
25 recurrences and 18 cancer-related deaths. Nuclear local-
ization of CD24 did not correlate with any clinical informa-
tion. Intense cytoplasmic staining (3+) had a statistically sig-
nificant association with disease stage (p=0.007), and
hormone receptor status (ER p=0.03, PR p=0.04). There was
no statistically significant association with necrosis, lym-
phovascular invasion, grade and nodal status.

Molecular Analysis of Human Breast Cancer Samples and
Clinical Correlation

[0079] Based on these IHC results regarding the clinical
relevance of abnormally expressed CD24, we analyzed
whether breast tumors over-expressing CD24 were in fact low
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or negative for FLI13639 and, as a consequence, and whether
high CD24/low/absent FLI13639 molecular profile was asso-
ciated with worse outcome. Multiplex RT-PCR was per-
formed on 40 predominantly premenopausal breast cancers, 8
of which were from Belarus, and the rest from RPCI. Data on
the Belarus patients was limited to clinical and pathological
description of the disease at time of treatment and did not
include follow up information. RNA quantification demon-
strated that 3 of these samples were degraded. Clinical infor-
mation was unavailable for two samples from RPCI. These 5
cases have been excluded from analysis.

[0080] The median age at diagnosis was 43 (range 29 to
56). Average tumor size was 3.9 cm and patients most com-
monly had stage IIB disease. Twenty-eight patients (80%)
had node positive disease with an average of 2 positive nodes
per patient. Twenty-four patients received radiation therapy.
All American patients also received systemic chemotherapy,
2 for metastatic disease and 5 as a neoadjuvant modality.
Hormone receptor status was not available for Belarus
patients. Of the American women with receptor-positive dis-
ease, only one was not treated with anti-hormonal therapy. At
amedian follow up time of 42.77 months, 8 recurrences were
documented and 9 of the American patients had died of can-
cer-related causes.

[0081] Multiplex RT-PCR results were assessed semi-
quantitatively, with appropriate internal controls (FIG. 7A).
Molecular expression data was then expressed as a ratio of
CD24 over FLJ13639. Higher numerical values corre-
sponded to the pathological molecular expression profile of
high CD24 and low/absent FL.J13639. A threshold ratio of 3
was used to define patients with a less favorable molecular
profile. Fourteen of the 35 samples (40.0%) available for
analysis had a CD24/FLJ13639 ratio of 3 or greater. There
was a statistically significant association between CD24 and
FLI13639 expression (p=0.01). CD24 had a positive correla-
tion with tumor size (p=0.03), histological grade (p=0.04)
and number of positive nodes (p<0.0001). FLJ13639 had a
statistically significant correlation with estrogen receptor
(ER) and progesterone receptor (PR) status (p values 0.02 and
0.03 respectively). Its expression had a negative correlation
with nuclear grade (p=0.009) and number of positive nodes
(p<0.0002). The ratio between CD24 and FLJ13639 (which
defines the “at risk” profile) was a statistically significant
predictor of decreased overall survival, with a hazard ratio of
1.3 at univariate analysis (p=0.03) (95% CI: 1.0-1.6). After
adjusting for other factors, the estimated hazard ratio esti-
mated by multivariate analysis for an increased CD24/
FLJ13639 was 1.51 (p=0.005) (95% CI: 1.1-2.0). When
CD24/FLI13639 ratios were categorized using the value of 3
as a threshold to define increased risk, the ability to predict
worse outcome became even stronger 3.65 at univariate
analysis (p=0.03), with a hazard ratio of 8.9 at multivariate
analysis (p=0.01).

EXAMPLE 6

[0082] This Example demonstrates the generation of a
recombinant F1J13639/P1 protein. To produce this protein,
we subcloned the FLI13639/P1 ¢cDNA in frame with the TAT
protein transduction domain from the HIV virus. Briefly, the
full length FLI13639/P1 ¢DNA was amplified by PCR
excluding the FLJ13639/P1 codon START. It was then sub-
cloned within the TAT vector, which is depicted in FIG. 8A.
This vector contains its own START codon, a 6xHistidine tag
to be used for purification and the FLI13639/P1 DNA
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sequence encoding the FLJ13639/P1 protein. This allows the
recombinant protein to be produced in vitro in bacteria and to
be subsequently purified making use of the 6xHIS tag on
Nickel columns. The amino acid sequence of the P1-TAT-
recombinant proteins can be used for in vivo protein import in
cells with a high efficiency (16) as compared with retrovirus.
In addition, this approach potentially allows analysis of the
dosage of protein intake by the cells.

[0083] We successfully expressed the recombinant protein
in BL21 bacteria and further purified the protein using
NiNTA columns (using the binding capacity of a 6xHis tag
located before the TAT tag) (FIG. 8B.). This recombinant
protein is referred to herein alternatively as “P1-TAT” and
“FLI13639/P1-TAT” The amino acid sequence of P1-TAT is
provide as SEQ ID NO:5. The sequence of'the DNA encoding
P1-TAT is provided as SEQ ID NO:14. FLJ13639 P1 was
cloned into the expression vector using the forward primer
having the sequence 5S'CTCGAGTCCTGTACCGCAGCG
(SEQ ID NO:15) and the reverse primer having the sequence
S'GAATTCTCCTATTTAAATGTTCGA (SEQ ID NO:16).
The P1-TAT protein is soluble in buffer containing salts and
glycerol, and is suitable for administration by injection fol-
lowing high-grade purification.

EXAMPLE 7

[0084] This Example demonstrates that administering
P1-TAT can regulate the expression of CD24 in leukemia and
lung cancer cells.

[0085] Different leukemia cell lines were incubated with
the P1-TAT recombinant protein to assess the effect of P1
function on CD24 expression. Specifically, the UoCB1 cell
line was incubated with increasing amount of P1-TAT recom-
binant protein. After 48 hours of incubation, cells were har-
vested, RNA was extracted and cDNA was used for CD24
expression assessment by RT-PCR. The CD24 expression
levels were inversely proportional to the amount of P1-TAT
protein added to the cultures (FIG. 9A). Additional cell lines
(OM9:22, ALL-1.K562, 207) were assayed for CD24 expres-
sion upon incubation with 20 pg of P1-TAT and showed a
marked CD24 down-regulation (data not shown). Further, the
same type of assays were performed on lung cancer cells with
similar results (FIG. 9B).

EXAMPLE 8

[0086] This Example demonstrates that administering
P1-TAT can inhibit an invasive phenotype in leukemia cells.
[0087] TheUoCBI cellline was assayed for alteration of its
invasiveness potential upon treatment with the P1-TAT
recombinant protein. The cells were treated with 20 pg of
P1-TAT for 48 h and assayed using a standard Matrigel inva-
sion assay (treatment versus no treatment). To perform the
Matrigel invasion assay, cells were deposited on top of a
matrigel well and chemoattractant (fetal bovine serum) solu-
tions were positioned below the matrigel matrix. Only cells
with an invasive potential will “travel” toward the chemoat-
tractant solutions through the matrigel. The results from this
assay showed that the treatment with P1-TAT decreased the
invasion potential of UoCBI cells by a 2.4 fold factor (FIG.
10A).

EXAMPLE 9

[0088] This Example demonstrates that administering
exogenous P1-TAT can downregulate the expression of CD24
in leukemia and ovarian cancer cells.
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[0089] A time-course incubation (i.e. incubation of the cell
lines with 20 ug of P1-TAT for 0, 6, 12, 16, 24 and 48 hours)
was performed with 20 pug of P1-TAT to assess the time frame
for CD24 down-regulation after incubation with the recom-
binant protein. CD24 levels were significantly downregulated
six hours after incubation with P1-TAT (FIG. 11A). In addi-
tion, CD24 protein expression was down-regulated after 48
hours of treatment with P1-TAT (FIG. 11B). The same results
were obtained using the OVCAR3 ovarian cancer cell line
(not shown).

EXAMPLE 10

[0090] This Example demonstrates that administering
P1-TAT can inhibit an invasive phenotype in lung cancer and
breast cancer cells and inhibit their proliferation. To obtain
the data presented in this Example, lung cancer cell lines
(FIG.12A) (H520) and MCF7 (FIG. 12B) were incubated (or
not incubated, as a control) with P1-TAT in a wound healing
assay. This was performed by growing the cells to confluence
and forming a “wound” by scoring the culture with a pipette
tip. The cells were then treated with P1-TAT and assessed for
their ability to close the gap between the two artificially
created cell populations. As can be seen from FIGS. 12A and
12B, the P1-TAT treatment significantly reduced the motility
of the cancer cells, which demonstrates that their invasion
potential was greatly diminished and that their proliferation
was inhibited.

EXAMPLE 11

[0091] This Example demonstrates that administrating
P1-TAT restores aerobic respiration by shifting energy
metabolism from anaerobic glycolysis to aerobic respiration.
[0092] Mitochondria are well known for their essential role
in cell respiration and apoptosis. Cancer cells are known to
have altered mitochondrial respiration, where pyruvate is
catabolized in the lactic acid fermentation pathway instead of
being used in the Krebbs cycle in the mitochondria, which
produces energy far more efficiently. HeLa cells have been
shown to produce relatively large quantity of lactic acid and
we have demonstrated they exhibit a high CD24/low
FLI13639/P1 profile (not shown). In this Example, Hela
cells were treated (or not treated, as a control) with P1-TAT
recombinant protein for 3 days. Culture medium was tested
for lactic acid levels. A significantly lower level of lactic acid
was observed upon treatment with the P1-TAT recombinant
protein (FIG. 13).

EXAMPLE 12

[0093] This Example demonstrates that administration of
exogenous P1-TAT can enhance the activity of a chemothera-
peutic agent on chemoresistant cancer cells.

[0094] Disruption of the mitochondrial membrane poten-
tial (A,,) 1s an early event associated with apoptosis and may
be one of several factors responsible for cytochrome c release
(17,18). Using JC-1 mitochondrial potential sensor (Molecu-
lar Probes, Inc) staining and fluorescence microscopy, we
analyzed the A, in VCR (vincristin) treated HL60 cells. In
healthy cells, the dye accumulates and aggregates in mito-
chondria, where it fluoresces bright red. In apoptotic cells,
however, it cannot enter mitochondria if the Ay, is altered
and fluoresces bright green as a cytoplasmic monomer.
Therefore, mitochondria depolarization is indicated by a
decrease of the red/green fluorescence intensity ratio. We
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observed that untreated HL60 cells as well as cells treated
with protein buffer, 20 ug of FLJP 1-TAT or 0.1 ug of VCR
showed a low green/red fluorescence ratio. However, upon
treatment with 0.1 ug of VCR+20ug of P1-TAT, 1 ug of VCR
or 1 ug of VCR+20 ug of P1-TAT, asignificant increase of the
green/red ratio (p<0.01) is detected (FIGS. 14A and B).
[0095] To assess whether F1LJ13639/P1 restoration would
affect chemosensitivity of low P1-TAT (high CD24) cells,
HL60/VCR (Vincristin resistant) cells were incubated with
different combinations of vincristin and FLI13639/P1-TAT
protein, as well as appropriate controls (FIG. 15). Viability
assays by conventional MTT assay protocol (Promega) were
performed at 48 h after the beginning of the experiment.
Vineristin (0.1 pM) had almost no effect on the viability of the
HL60 cells, Vincristin (1 uM) reduced cell viability by 90%.
The combination of 0.1 uM and 20 pg of FLI13639/P1-TAT
had the same effect as the incubation with a 10x concentrated
solution of vineristin (FIG. 15).

[0096] The invention has been described through specific
embodiments. However, routine modifications to the compo-
sitions, methods and devices will be apparent to those skilled
in the art and such modifications are intended to be covered
within the scope of the invention.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 16

<210> SEQ ID NO 1

<211> LENGTH: 1291

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<222> LOCATION:

<400> SEQUENCE: 1

gaggecgege  cgggagegeg  gtggggetag  gegtggggeg
cgcagegteg  tgtggttege caaggggctg cgcgagtaca
gcatgtaaag actttgtccc tcecatgacttg gaggtccaga
gtcactggag gaaacagcgg cattggcaaa gcaactgccce

ggcacagtte acctggtttg tecgagatcaa gccccagcag

atccgggaga gceggtaacca gaacattttt ctgcacattg
caaatctgga aatttgttga aaatttcaag caggaacata
aatgcaggtt gcatggtcaa taaaagagag ctcacagaag
gctgecaata ctetgggtgt gtacattcte acgaccggece

gaacacgacc cccgagtgat aaccgtctece tcaggaggaa

accaatgatc tccagteccga aagaacacca tttgatggaa

aagaggcagc aagtggttct
tettecatge

cacgccaggt  teggggacceg

ttgaaatcgce

tggacttgtce

aactccatgt

gacggagegyg tgggcccaay ggcaccegge

cctgegetee  gaggcccagg  gogeggacac

ctecceggcat gtccctgtace0
ccaagagtgg ctatgaatcl20

ttecctggaag agtctttttl8o

caagcgagg240

aagatgccag gggtgagat300

tgatcccaal 60

tctgatcaad20

atggacttga aaaaaactt480
tgatccctgt gcetggagaa540
tgttggttca gaaactgaa600

ctatggtcta tgcacaaaa660

catccattt720

atcctggetyg ggcocgacacc ccaggtgtga  ggcaggegat  geoggggtt7so

catgctgtg840
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-continued

ctggccctet  cctetgcege agccgcacag cccagceggec gettctttca agatcggaa900
ccagtttcta cacacttgcc tctcgctaca gegtcctecet caccggccga agaggagaa960
ctcattgaaa tcctggaaca gctggctcag acatttaaat aggccaacce agacacagl020
cggtaccaga attgccttag aagataccag aaggtgcggt ctagggacca gtgaataalO80
agaccccact tcaacttccc ctcgaagacg ttgtgcctta cagcgaggce tacaagggll40
gggaactttt atttcaaaat aaatactacc gaggctgtga tcaggctcac cttgaaaal200
aaaaaaaaaa Aaaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaal2é60
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1291
<210> SEQ ID NO 2

<211> LENGTH: 355

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<222> LOCATION:

<400> SEQUENCE: 2

Met Arg Gly Ser Gly Met Ala Ser Met Thr Gly Gly Gln Gln Met
5 10 15

Gly Arg Asp Leu Tyr Asp Arg Trp Gly Ser Lys Leu Gly Gln Arg
20 25 30

Arg Arg Gly Gly Ser Thr Met Ser Gly Ser Leu Tyr Arg Ser Val
35 40 45

Val Trp Phe Ala Lys Gly Leu Arg Glu Tyr Thr Lys Ser Gly Tyr
50 55 60

Glu Ser Ala Cys Lys Asp Phe Val Pro His Asp Leu Glu Val Gln
65 70 75

Ile Pro Gly Arg Val Phe Leu Val Thr Gly Gly Asn Ser Gly Ile
80 85 90

Gly Lys Ala Thr Ala Leu Glu Ile Ala Lys Arg Gly Gly Thr Val
95 100 105

His Leu Val Cys Arg Asp Gln Ala Pro Ala Glu Asp Ala Arg Gly
110 115 120

Glu Ile Ile Arg Glu Ser Gly Asn Gln Asn Ile Phe Leu His Ile
125 130 135

Val Asp Leu Ser Asp Pro Lys Gln Ile Trp Lys Phe Val Glu Asn
140 145 150

Phe Lys Gln Glu His Lys Leu His Val Leu Ile Asn Asn Ala Gly
155 160 165

Cys Met Val Asn Lys Arg Glu Leu Thr Glu Asp Gly Leu Glu Lys
170 175 180

Asn Phe Ala Ala Asn Thr Leu Gly Val Tyr Ile Leu Thr Thr Gly
185 190 195

Leu Ile Pro Val Leu Glu Lys Glu His Asp Pro Arg Val Ile Thr
200 205 210

Val Ser Ser Gly Gly Met Leu Val Gln Lys Leu Asn Thr Asn Asp
215 220 225

Leu Gln Ser Glu Arg Thr Pro Phe Asp Gly Thr Met Val Tyr Ala
230 235 240

Gln Asn Lys Arg Gln Gln Val Val Leu Thr Glu Arg Trp Ala Gln
245 250 255
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Gly His Pro Ala Ile His Phe Ser Ser Met His Pro Gly Trp Ala
260 265 270

Asp Thr Pro Gly Val Arg Gln Ala Met Pro Gly Phe His Ala Arg
275 280 285

Phe Gly Asp Arg Leu Arg Ser Glu Ala Gln Gly Ala Asp Thr Met
290 295 300

Leu Trp Leu Ala Leu Ser Ser Ala Ala Ala Ala Gln Pro Ser Gly
305 310 315

Arg Phe Phe Gln Asp Arg Lys Pro Val Ser Thr His Leu Pro Leu
320 325 330

Ala Thr Ala Ser Ser Ser Pro Ala Glu Glu Glu Lys Leu Ile Glu
335 340 345

Ile Leu Glu Gln Leu Ala Gln Thr Phe Lys
350 355

<210> SEQ ID NO 3

<211> LENGTH: 1353

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<222> LOCATION:

<400> SEQUENCE: 3
ggcacgagge cgcagegtet tgtggttege caaggggety cgegagtaca ccaagagtygyg 60
ctatgaatet gcatgtaaag actttgtece teatgactty gaggtecaga ttectggaag 120

agtetttttyg gteactggag gaaacageygg cattggeaaa geaactgece ttgaaatege 180

caagcgagaa catttttetyg cacattgtygg acttgtetga teccaageaa atetggaaat 240
ttgttgaaaa tttcaagecag gaacataaac tccatgttet gatcaataat geaggttgea 300
tggtcaataa aagagagete acagaagatg gacttgaaaa aaactttget gecaatacte 360
tgggtgtgta cattetecacg accggectga teectgtget ggagaaagaa cacgacccece 420
gagtgataac cgtetectea ggaggaatgt tggtteagaa actgaacace aatgatetece 480
agtcecgaaag aacaccattt gatggaacta tggtctatge acaaaacaag aggcagcaag 540

tggttcotgac ggageggtgg geccaaggge acceggecat ceatttttet teocatgeate 600
ctggetggge cgacacccca gacaggaatg agcaggagcet gaggaaggta gtgggagagg 660
ceccagactge ctecaccacte cccaggtttt tggaaataat gatgeatgaa ggtaaatgee 720
agccacaagyg acacagcteg aatgatetgg aagegtgtty gagcageggt ggaggggage 780
agaattctet tceggattgg cctcaccaac tecatgacct caggeagete acctgggete 840
tetgeagete tttectecte tacaaacaag ggaactgaaa geageageag ccacagcaca 900
caccecaggy tgeaccegeg gegecaagaa ctggtoteag cgetgtetge ggattaacge 960
atttgtecte aagcctetgt ggagtggeca ctactgtcta ttatcacacce catttacaga 1020
tgagggaact gaggeccaga gaggctaaga ccteccagece gggectggece atggggtttt 1080
gggaatcagyg ctctcacaca ctgctggcat ggcectttety aaaatcacta tttatcagaa 1140
gccttggaat tcatcctaag asataaagat agggaaaaca aggttgetta tcacagtget 1200
ggtggtagga gatgaagtta ataaattata gaacacctgt gcaaaatctg ttcagggctg 1260

aagactctge tgccaatcat gecctatggaa aaaccctgtg tgcactatat cattaaatga 1320
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agataccaag ttcaaaaaaa azaaaaaaaa aaa 1353
<210> SEQ ID NO 4
<211> LENGTH: 1970
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<222> LOCATION:
<400> SEQUENCE: 4
gaggccgege cgggagegeyg gtggggctag gegtggggeyg cteccggeat gtcecctgtac 60
cgcagcgteg tgtggttege caaggggetg cgcgagtaca ccaagagtgg ctatgaatct 120
gcatgtaaag actttgtcee tcatgacttg gaggtccaga ttectggaag agtctttttg 180
gtcactggayg gaaacagcgg cattggcaaa gcaactgcece ttgaaatcgce caagcgagaa 240
catttttetg cacattgtgg acttgtctga tcccaagcaa atctggaaat ttgttgaaaa 300
tttcaagcag gaacataaac tccatgttct gatcaataat gcaggttgca tggtcaataa 360
aagagagctc acagaagatg gacttgaaaa aaactttgct gccaatactc tgggtgtgta 420
catteteacy aceggectga teectygtyget ggagaaagaa cacgacceceee gagtgataac 480
cgtctecctca ggaggaatgt tggttcagaa actgaacacc aatgatctec agtccgaaag 540
aacaccattt gatggaacta tggtctatge acaaaacaag aggcagcaayg tggttetgac 600
ggageggtgy geccaaggyge accoggecat ccatttttet tecatgeate ctggetggge 660
cgacacceca ggtgtgagge aggegatgee ggggttecac gecaggttey gggacegect 720
gegetecegay geccagggeyg cggacaccat getgtggety geectetecet ctgeegeage 780
cgeacagece ageggecget tettteaagyg tgacttecte cetyggetgty aaggeagety 840
acacaggget aggggcagea getgggectt cgaggegeac ctteccctee gtgaaaccety 900
gggtygggact gtecectyggy gggtgectygy gettetttygy cgagatgatt getttgecty 960
ctgaggttag ttttgggaag cgcttcacte caggttggta gettetttgg agacttgtga 1020
taaccetgte atcaaggtec tgtgagaacyg ggagaggcag ttectaccett gggaatggaa 1080
gattttetet gecagtttget gaggcccagg aggggcegcta ttcaaagetg cactgcaaag 1140
ggagtaacgg actctgette tectgcagtge aaagggtgta agggactcetg cttcetcetatt 1200
tttggaagca gtgatctgtt cacgtcectete cccagtggge tectaagggg gcaggegtgt 1260
gagtggacge catccgaaga cagcacttga cctegggtgg aagecagget ctttgettgg 1320
cttetettte ctetgttett gatgagaace acccttgett gaggaattcet gaagegetgg 1380
tgaccecetgg ggtateceggg aggatggeeg cacccettee tgetgatcac ccaaacgtgg 1440
teteeceogtee agecetgget gcagectece agttecccaaa ctgcacttta catatcaate 1500
catgctgect gateceetgtg ggacctttga cagcagggat gggggtctaa cagcetgtagg 1560
gtgctgecac tccagcaggce gtcggttcaa ggectgagca gcacagggac atggacccag 1620
ccacgctgcea gecagetcaca cctetetgeg gttecctete acttttagat cggaagecag 1680
tttctacaca cttgectete gectacagegt cctectcace ggccgaagag gagaaactca 1740
ttgaaatcct ggaacagetg gctcagacat ttaaatagge caacccagac acagtgeggt 1800
accagaattg ccttagaaga taccagaagg tgcggtctag ggaccagtga ataagaagac 1860
cccacttcaa ctteeccteg aagacgttgt gectcacage gaggectaca agggatggga 1920
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acttttattt caaaataaat actaccgagg ctgtgatcag gctcaccttg 1970

<210> SEQ ID NO &5

<211> LENGTH: 391

<212> TYPE: PRT

<213> ORGANISM: artificial

<220> FEATURE:

<222> LOCATION:

<223> OTHER INFORMATION: recombinant FLJ13639 P1-TAT

<400> SEQUENCE: 5

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met
5 10 15

Thr Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp 2Asp
20 25 30

Lys Asp Arg Trp Gly Ser Lys Leu Gly Tyr Gly Arg Lys Lys Arg
Arg Gln Arg Arg Arg Gly Gly Ser Thr Met Ser Gly Tyr Pro Tyr
50 55 60

Asp Val Pro Asp Tyr Ala Gly Ser Met Ala Gly Thr Gly Leu Glu
65 70 75

Ser Leu Tyr Arg Ser Val Val Trp Phe Ala Lys Gly Leu Arg Glu
80 85 90

Tyr Thr Lys Ser Gly Tyr Glu Ser Ala Cys Lys Asp Phe Val Pro
95 100 105

His Asp Leu Glu Val Gln Ile Pro Gly Arg Val Phe Leu Val Thr
110 115 120

Gly Gly Asn Ser Gly Ile Gly Lys Ala Thr Ala Leu Glu Ile 2Ala
125 130 135

Lys Arg Gly Gly Thr Val His Leu Val Cys Arg Asp Gln Ala Pro
140 145 150

Ala Glu Asp Ala Arg Gly Glu Ile Ile Arg Glu Ser Gly Asn Gln
155 150 165

Asn Ile Phe Leu His Ile Val Asp Leu Ser Asp Pro Lys Gln Ile
170 175 180

Trp Lys Phe Val Glu Asn Phe Lys Gln Glu His Lys Leu His Val
185 190 185

Leu Ile Asn Asn Ala Gly Cys Met Val Asn Lys Arg Glu Leu Thr
200 205 210

Glu Asp Gly Leu Glu Lys Asn Phe Ala Ala Asn Thr Leu Gly Val
215 220 225

Tyr Ile Leu Thr Thr Gly Leu Ile Pro Val Leu Glu Lys Glu His
230 235 240

Asp Pro Arg Val Ile Thr Val Ser Ser Gly Gly Met Leu Val Gln
245 250 255

Lys Leu Asn Thr Asn Asp Leu Gln Ser Glu Arg Thr Pro Phe Asp
260 2565 270

Gly Thr Met Val Tyr Ala Gln Asn Lys Arg Gln Gln Val Val Leu
275 280 285

Thr Glu Arg Trp Ala Gln Gly His Pro Ala Ile His Phe Ser Ser
290 295 300

Met His Pro Gly Trp Ala Asp Thr Pro Gly Val Arg Gln Ala Met
305 310 315
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Pro Gly Phe His Ala Arg Phe Gly Asp Arg Leu Arg Ser Glu Ala
320 325 330

Gln Gly Ala Asp Thr Met Leu Trp Leu Ala Leu Ser Ser Ala Ala
335 340 345

Ala Ala Gln Pro Ser Gly Arg Phe Phe Gln Asp Arg Lys Pro Val
350 355 360

Ser Thr His Leu Pro Leu Ala Thr Ala Ser Ser Ser Pro Ala Glu
365 370 375

Glu Glu Lys Leu Ile Glu Ile Leu Glu Gln Leu Ala Gln Thr Phe
380 385 390

Lys

<210> SEQ ID NO 6

<211> LENGTH: 2116

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<222> LOCATION:

<400> SEQUENCE: 6

cggttcteca agcacccage atcctgetag acgegecgeg caccgacgga ggggacatgg 60

geagageaat ggtggccagyg ctggggetgyg ggetgetget getggcacty ctectaceca 120

cgcagattta ttccagtgaa acaacaactg gaacttcaag taactcctec cagagtactt 180
ccaactetgyg gttggeecca aatccaacta atgecaccac caaggegget ggtggtgeece 240
tgcagtcaac agecagtete ttegtggtet cactetetet tetgeatcete tactettaag 300
agactcagge caagaaacgt cttctaaatt tecccatett ctaaacccaa tcecaaatgge 360
gtectggaagt ccaatgtgge aaggaaaaac aggtettcat cgaatctact aattecacac 420
cttttattga cacagaaaat gttgagaatc ccaaatttga ttgatttgaa gaacatgtga 480

gaggtttgac tagatgatga atgccaatat taaatctget ggagtttcat gtacaagatg 540

aaggagaggc aacatccaaa atagttaaga catgatttec ttgaatgtgg cttgagaaat 600
atggacactt aatactacct tgaaaataag aatagaaata aaggatggga ttgtggaatg 660
gagattcagt tttcattggt tcattaattc tataaggcca taaaacaggt aatataaaaa 720
gettecateg atctatttat atgtacatga gaaggaatce ccaggtgtta ctgtaattece 780
tcaacgtatt gtttegacgg cactaattta atgecgatat actctagatg aatgtttaca 840

ttgttgaget attgetgtte tcettgggaac tgaactcact ttectectga ggetttggat 900
ttgacattge atttgacctt ttaggtagta attgacatgt gccagggcaa tgatgaatga 960
gaatctaccce cagatccaag catcctgage aactcttgat tatccatatt gagtcaaatg 1020
gtaggcattt cctatcacct gtttccatte aacaagagca ctacattcett ttagctaaac 1080
ggattccaaa gagtagaatt gcattgacca cgactaattt caaaatgctt tttattatta 1140
ttatttttta gacagtctea ctttgtcgee caggecggag tgcagtggtg cgatctcaga 1200
tcagtgtacce atttgecctec cgggetcaag cgattcteoct gectcagect cccaagtagce 1260
tgggattaca ggcacctgec accatgeccg getaattttt gtaattttag tagagacagg 1320
gtttcaccat gttgcccagg ctggtttaga actcctgacce tcaggtgatc cacccgecte 1380
ggccteccaa agtgctggga ttacaggett gagecceege gceccagecat caaaatgett 1440

tttatttetg catatgtttyg aatacttttt acaatttaaa aaaatgatct gttttgaagg 1500
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caaaattgca aatcttgaaa ttaagaaggc aaaatgtaaa ggagtcaaac tataaatcaa 1560
gtatttggga agtgaagact ggaagctaat ttgcataaat tcacaaactt ttatactctt 1620
tctgtatata catttttttt ctttaaaaaa caactatgga tcagaatagc aacatttaga 1680
acactttttg ttatcagtca atatttttag atagttagaa cctggtccta agcctaaaag 1740
tgggcttgat tctgcagtaa atcttttaca actgcctcga cacacataaa cctttttaaa 1800
aatagacact ccccgaagtc ttttgtttgt atggtcacac actgatgctt agatgttcca 1860
gtaatctaat atggccacag tagtcttgat gaccaaagtc ctttttttecc atctttagaa 1920
aactacatgg gaacaaacag atcgaacagt tttgaagcta ctgtgtgtgt gaatgaacac 1980
tcttgcttta ttccagaatg ctgtacatct attttggatt gtatattgtg gttgtgtatt 2040
tacgctttga ttcatagtaa cttcttatgg aattgatttg cattgaacga caaactgtaa 2100

ataaaaagaa acggtg 211s6

<210> SEQ ID NO 7

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<222> LOCATION:

<223> OTHER INFORMATION: forward primer for WDFY2

<400> SEQUENCE: 7

tetgteteaa cetgtgtece 20

<210> SEQ ID NO 8

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<222> LOCATION:

<223> OTHER INFORMATION: reverse primer for WDFY2

<400> SEQUENCE: 8

gaagagtece cttgegagt 19

<210> SEQ ID NO 9
<211> LENGTH: 20
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<222> LOCATION:
forward FLJ13639 Pl primer

<400> SEQUENCE: 9

catcecgggag agceggtaacce 20

<210> SEQ ID NO 10

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<222> LOCATION:

<223> OTHER INFORMATION: reverse FLJ13639 Pl prime

<400> SEQUENCE: 10

agcacaggga tcaggeceggt ¢ 21
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<210> SEQ ID NO 11
<211> LENGTH: 5

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens
<220> FEATURE:
<222> LOCATION: NADP (H)co-enzyme binding motif

<400> SEQUENCE: 11

Asn Asn Asn Ala Gly

5

<210> SEQ ID NO 12
<211> LENGTH: 20

<212> TYPE:
<213> ORGANISM:

DNA

<220> FEATURE:
<222> LOCATION:
<223> OTHER INFORMATION: CD 24 forward primer

5

<400> SEQUENCE: 12

tetettegtyg

gtctcactet

<210> SEQ ID NO 13
<211> LENGTH: 19

<212> TYPE:
<213> ORGANISM:

DNA

<220> FEATURE:
<222> LOCATION:
<223> OTHER INFORMATION: CD 24 reverse primer

<400> SEQUENCE: 13

gatgttgeet

ctectteat

<210> SEQ ID NO 14
<211> LENGTH: 1176

<212> TYPE:
<213> ORGANISM:

DNA

<220> FEATURE:
<222> LOCATION:
<223> OTHER INFORMATION: ¢DNA encoding P1-TAT

<400> SEQUENCE: 14

atgeggggtt
atgggtcggyg
ggecgeaaga
gacgteceay
gtegtgtggt
aaagactttyg
ggaggaaaca
gttcacetgy
gagageggta
tggaaatttyg
ggttgeatgg
aatactctgy

gaccccocgag

ctcatcatca
atctgtacga
aacgecgeca
actatgetygyg

tegecaaggy

tccctcatga
geggeattgy
tttgtcgaga
accagaacat
ttgaaaattt
tcaataaaag
gtgtgtacat

tgataaccgt

artificial

artificial

artificial

tecatcatcat
cgatgacgat
gegacgeege
ctecatggece
getgegegag
cttggaggte
caaagcaact
tcaageecea
ttttetgeac
caagcaggaa
agagecteaca
tcteacgace

ctectcagga

ggtatggcta
aaggatcgat
ggtggatcea
ggtaccggte
tacaccaaga
cagatteetyg
gcecttgaaa
gcagaagaty
attgtggact
cataaactce
gaagatggac
ggectgatee

ggaatgttgyg

geatgactgg
ggggatccaa
ccatgteegg
tegagtecet
gtggetatga
gaagagtett
tegecaageg
ccaggggtyga
tgtctgatece
atgttctgat
ttgaaaaaaa
ctgtgetgga

ttcagaaact

tggacagcaa
gettggetac
ctatccatat
gtaccgcage
atctgeatgt
tttggtcact
aggtggcaca
gatcatcegy
caagcaaate
caataatgca
ctttgetgec
gaaagaacac

gaacaccaat

20

19

60

120

180

240

300

360

420

480

540

600

660

720

780
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gatctccagt ccgaaagaac accatttgat ggaactatgyg tctatgcaca aazacaagagg 840
cagcaagtgg ttctgacgga gcggtgggce caagggcacce cggcecatcca tttttettec 900
atgcatcctg getgggecga caccccaggt gtgaggcagg cgatgceggg gttecacgec 960
aggttcgggg accgectgeg cteoegaggcee cagggcgcegg acaccatget gtggetggec 1020
ctctectetg cegecagecge acagcccage ggccgettet ttcaagatcg gaagccagtt 1080
tctacacact tgecctectcege tacagcgtcece tcctcaccgg ccgaagagga gaaactcatt 1140
gaaatcctgg aacagctggce tcagacattt aaatag 1176
<210> SEQ ID NO 15
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: artificial
<220> FEATURE:
<222> LOCATION:
<223> OTHER INFORMATION: P1-TAT forward cloning primer
<400> SEQUENCE: 15
ctcgagtcect gtaccgcage g 21
<210> SEQ ID NO 16
<211> LENGTH: 24
<212> TYPE: DNA
<213> ORGANISM: artificial
<220> FEATURE:
<222> LOCATION:
<223> OTHER INFORMATION: P1-TAT reverge cloning primer
<400> SEQUENCE: 16
gaattctect atttaaatgt tega 24

We claim:

1. A method of determining the prognosis of an individual
diagnosed with or suspected of having cancer comprising:

1) obtaining a biological sample from the individual,

11) measuring the amount of CD24 mRNA or CD24 protein

in the sample;

iii) measuring the amount of FLI13639 mRNA or
FLI13639 protein in the sample;

iv) comparing the amount of CD24 mRNA to the amount
FLI13639 mRNA, or comparing the amount CD24 pro-
tein to the amount of FLI13639 protein to obtain a CD24
to FLI13639 expression ratio;

wherein a CD24 to FLJ13639 expression ratio of 3:1 or
greater is indicative of an unfavorable prognosis for the
individual.

2. The method of claim 1, wherein the amount of CD24
mRNA and the amount of FLI13639 mRNA are determined
by performing RT-PCR or by microarray analysis.

3. The method of claim 2, wherein performing RT-PCR of
FLI13639 mRNA amplifies a ¢cDNA comprising the
sequence of SEQ ID NO: 1 and/or wherein performing RT-
PCR of the CD24 mRNA amplifies a cDNA comprising the
sequence of SEQ ID NO:6.

4. The method of claim 1, wherein the amount of CD24
protein and the amount of FLLJ13639 protein are determined
by Western blotting, flow cytometry, immunhistochemistry,
or ELISA.

5. The method of claim 1, wherein the biological sample is
blood, bone marrow or tumor.

6. The method of claim 1, wherein the individual has been
diagnosed with or is suspected of having a cancer selected
from prostate cancer, breast cancer, colorectal cancer, lung
cancer (including small cell and non-small cell lung cancer),
ovarian cancer, melanoma, urinary system cancer, uterine
cancer, endometrial cancer, pancreatic cancer, oral cavity
cancer, thyroid cancer, stomach cancer, brain cancer, hema-
tological cancers, and combinations thereof.

7. The method of claim 5, wherein the hematological can-
cer is selected from Hodgkins Lymphoma, Non-Hodgkins
Lymphoma (NHL), leukemias and myelomas.

8. The method of claim 1, wherein an unfavorable progno-
sis for the individual identifies the individual as a candidate
for therapy with recombinant FLI13639 protein.

9. An isolated, purified protein comprising the sequence of
SEQ ID NO:2.

10. The protein of claim 9, wherein the protein is a recom-
binant protein.

11. The protein of claim 10, further comprising a protein
purification tag and/or a protein transduction domain.

12. The protein of claim 10, wherein the protein comprises
the amino acid sequence of SEQ ID NO:5.

13. A method for improving the prognosis of an individual
diagnosed with or suspected of having cancer comprising
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administering to the individual a composition comprising
FLI13639 protein in an amount effective to improve the prog-
nosis of the individual.

14. The method of claim 13, wherein the composition
comprises a pharmaceutically acceptable carrier.

15. The method of claim 13, wherein the administration of
the FLJ13639 protein inhibits the growth of cancer cells in the
individual.

16. The method of claim 13, wherein the administration of
the FLI13639 protein inhibits metastasis of cancer cells in the
individual.

17. The method of claim 13, wherein the FLJ13639 protein
comprises the sequence of SEQ ID NO:2.

18. The method of claim 13, further comprising adminis-
tering a chemotherapeutic agent to the individual, wherein

Feb. 12,2009

administration of the composition comprising the F1.J13639
protein enhances the activity of the chemotherapeutic agent.

19. The method of claim 18, wherein the chemotherapeutic
agent is selected from the group consisting of vincristin,
doxorubicin and cisplatin.

20. The method of claim 13, wherein the individual has
been diagnosed with or is suspected of having a cancer
selected from prostate cancer, breast cancer, colorectal can-
cer, lung cancer (including small cell and non-small cell lung
cancer), ovarian cancer, melanoma, urinary system cancer,
uterine cancer, endometrial cancer, pancreatic cancer, oral
cavity cancer, thyroid cancer, stomach cancer, brain cancer,
hematological cancers, and combinations thereof.

% ok ok sk ok
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